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NOACHUTENBbHASA 3AMNMUCKA

[Mporpamma nNoO XUMMKM  OCHOBHOro obuiero obpasoBaHud
(yrnyOnéHHbIn  YpOBEHb) COCTaBfneHa Ha ocHoBe TpeboBaHMM K
pesynbTataMm OCBOEHMUSI OCHOBHOW oObGpasoBaTenbHOM NporpaMmmbl
OCHOBHOro obuwero obpasoBaHusi, npeactaesneHHbix B ProC 000, c
ydyeToM peaeparnbHon paboden nporpaMmmbl BOCNUTAHUS.

[Mporpamma no xumum paspaboTtaHa C UEenb  OKasaHus
METOANYECKON NOMOLLM YYUTENIO B co3gaHum paboden nporpammbl Mo
yuyebHOMy npeameTy.

[Mporpamma nNo XxumuM AOaET NpeacTaBfeHne O uensx, oduien
cTpatermn  obyyeHusi, BOCAUTAHUA U  pPasBUTUSA  OBy4aroLLMXCH
cpeactBamu  y4yebHoro npegmeTa, onpegensieT  obssartenbHoe
npegMeTHoe codepXaHue, ero CTPYKTypy nNo pasgenam uM Temaw,
pacnpeeneHve no kKnaccam, PeKOMeHAyeMyr nocrneaoBaTesibHOCTb
N3Yy4EHNS XMMUN C Y4ETOM MEXMPEAMETHbIX W BHYTPUNPELMETHbIX
cBa3en, noruku Yy4vebHoro npouecca, BO3paCTHbIX OCOBEHHOCTEN
obyvarowmnxca. B nporpamme no XuMmn yy4nTbIBAOTCS BO3MOXXHOCTU
yuyebHOro npegmeta B peanusauum TpeboBaHUK K MnaHMpyemMbiM
NNYHOCTHbIM, MeTanpeaMeTHbIM U NpeaMETHbIM pe3ynbTaTtam oby4eHns
M B (POPMUPOBAHUN OCHOBHbLIX BWOOB Yy4eBHO-NO3HaBaTENbHOM
AeATerlbHOCTN 0ByYatoLLerocsi N0 OCBOEHMIO Y4eBHOro coaepkaHus.

N3yyeHne xumum Ha ypOBHE OCHOBHOro obuiero obpasoBaHus
OPUEHTUPOBAHO Ha OOLLEKYNbTYPHYO MOAroTOBKY, Heobxoaumyk Ond
BblpaboTKK MUPOBO33PEHYECKNX OPWEHTUPOB, pasBuUTUA
MHTENNEeKTyanbHbIX CNOCOBHOCTEN M UHTEpecoB obyyarowmxcs, Ha
npogormkeHne obyyeHns Ha ypoBHe cpeaHero obuiero obpasoBaHus.

3HaHMe  XMMWUW  CIYXXUT  OCHOBOM  And  (POPMUPOBaHUS
MUPOBO33peHNsa oby4valoLerocd, ero npeacraBneHuin o maTepmanbHOM
€OVHCTBE MWpa, BaXHYK ponb wUrparnT OpMUPYEMBLIE XUMUEN
NpeacTaBneHns 0 npeBpaLleHusiX 3HEpPrMM U BeELLecTB B npupoge, o
NyTaX peweHus rnobanbHbiXx nNpobnemM  yCTOMYMBOrO  pPasBUTUS

yenoBe4yecTBa — CbIPbEBOWN, 3HEPreTU4YEecKon, MNpPOAOBOSNILCTBEHHON
npobnem, npobnembl 3konorndyeckon 6HesonacHocTu, npobnem
3paBOOXpPaHEHNS.

N3yyeHune xmmun:



cnocobcTByeT peanu3aumm BO3MOXXHOCTEN ONS CaMopasBUTUSA U
OpPMMPOBAHUSA KyNbTypbl JIMYHOCTU oOOy4valwmxcd, ux obwen wu
JoyHKLMOHANBbHOW rpaMOTHOCTN;

BHOCUT BKNaga B @(opMMpoBaHME MbILWMNEHUSS U TBOPYECKUX
cnocobHocTen obyyatolmnxcs, HaBbIKOB MX CaMOCTOATESNTIbHON y4ebHOM
AEATENbHOCTN, SKCNEpPUMEHTAlbHbIX WU UCCNeaoBaTeNbCKUX YMEHUMN,
HeobXoaAnMbIX Kak B MOBCEAHEBHOM XM3HWU, TaK U B nNpodeccrnoHanbHom
NEeATEeNbHOCTY;

3HAaKOMUT CO CNeuuduUKorM HayyHOro MbILWSIEHNS, 3aKnagbiBaeT
OCHOBbI MpeaCTaBNEeHUN O eAUHCTBE MPUPOAbl U YENoBeKa, SBMSIETCS
KNOYeBbiIM  3TarnoMm B POPMUPOBAHUM  €CTECTBEHHO-HaYy4YHOW
rPaMOTHOCTUK 0Dy4atoLLNXCS;

cnocobcTByeT  (popMMpPOBaHMIO  LIEHHOCTHOrO  OTHOLUEHMSI K
€CTECTBEHHO-HaY4YHbIM 3HaHUSM, K NpPUPOAe, K YerioBeKy, BHOCUT CBOW
BKMag, B 9konornyeckoe obpasoBaHne oby4varoLmxcsi.

[aHHble HanpasneHuss B o0byyeHMn xumumm obecneymBaroTcH
cneumdunKkon cogepxaHna npeamMmeTa, KOTOpbIN ABMSETCA Negarorm4yecku
aganTUPOBaHHbLIM OTPaXXeHMeM onpeaeneHHoro atana pasBUTUS XUMUN.

YrnyOGnéHHbln  KypC XUMUM OCHOBHOro obuiero obpasoBaHus
OpPUEHTUpPOBAH Ha OCBOEHMe oby4arommmcs CUCTEMBI
nepBOHaYanbHbIX MOHATUA XUMUW, OCHOB HEOPraHUYeCcKon XUMUMU,
OCHOBoOMNonarawwmx npeacTaBneHnn oblwen XuMmm W  OoTAErnbHbIX
3HAYUMBbIX NMOHATUIN OPraHNYECKON XUMUM.

CTpyKkTypa cogepxaHusa nporpamMmmbl N0 XMmMumM cOpMUpOBaHa Ha
OCHOBE CUCTEMHOro nogxoga K eé wusydenuo. CopepxaHue
CKnagbiBaeTcd M3 CUCTEMbI MOHATUA O XUMUYECKOM IfEMEHTE W
BEWECTBE U CUCTEMbI MOHATUM O Xummyeckonm peakummn. Obe 3Tu
CUCTEMbI OpPraHM3oBaHbl MO NPUHUMMAY MOCNeAoBaTENIbHOMO pPas3BUTUSA
3HaHMI Ha OCHOBE TEOPETUYECKUX NPEeACTaBNEHNN Pa3HOro YPOBHS:

aTOMHO-MOJEKYIISIPHOM TEOPUN KaK OCHOBbI BCErO €CTECTBO3HAHUS;

Mepuognyeckoro 3akoHa O.M. MeHaeneeBa Kak OCHOBHOrO 3akoHa
XUMWUMU;

YYEHUSA O CTPOEHUN aTOMa N XMMUYECKOWN CBSA3M;

npeacTaBneHnn o6 3MNeKTponMTUYecKon amccoumaumm BelecTB B
pacTBopax;

O XMMWYECKOWN KUHETUKE N TEPMOANHAMUKE.

B oOCHOBY TeEOpeTU4YecKnx 3HaHUM MOSIOXKEHbI 3MMUPUYECKN
NONy4YeHHbIe dakThbl. TeopeTudeckme 3HaHWS pa3BMBaOTCS



nocrniegoBaTenbHO OT OOHOrO YPOBHSA K ApyroMy u obecnedmsatoT
oOy4aromnmMcs BO3MOXHOCTb OBBACHATL M MPOrHO3MpoBaTh CBOWCTBA,
CTpOeHne 1 0bnacT NPakTU4eCcKoro NPUMEHEHNs n3y4yaemblxX BELLECTB.

OcBoeHne coaepxaHusi nporpamMmbl MO XMMUKW MNPOUCXOOUT C
MCMNOMNb30BaHMEM 3HaHUN N3 paHee M3YYeHHbIX Y4ebHbIX NpeamMeToB:
oKpyXawwmuin Mup, Ouonorus, duanka, martemaTtuka, reorpadus,
TEXHOJIOMNA, UCTOPUS.

[Mporpamma oOCHOBHOro oOwero obpasoBaHUs MO  XUMWUK
(yrnyOnéHHbIn YPOBEHD) OpUEHTUpPOBaHa Ha CoXpaHeHue
dyHOaMeHTanbHOro xapakrepa obpasoBaHus, creungukn yy4ebHoro
npegmMeTa n obecneveHne ycnewHoro ody4eHnsa Ha cnegyowem ypoBHe
obpasoBaHund. B nporpamme No xMmuu peanusyeTcs passuBaroas u
NpakTnyeckas HanpasfeHHOCTb 0byyeHus xumun, auddepeHumnaums
o0y4deHnsa, BKMOYawoLWaa MNpoMUIIbHYD MNOAroTOBKY Oby4arowmxca u
nocnegymllee camoonpegeneHme B Bolbope HanpasneHnsa oby4vyeHus B
NPOUIbHbIX Kraccax.

YrnybnéHHoe unsyyYeHue XuMmm cnocobCcTByeT peanusauuu 3agad
NpodeccnoHanbHOM OpUEeHTauMM 1 HanpasfieHo Ha npefocTaBneHue
BO3MOXHOCTM KaXkgomy oby4atoLemycs NPOSBUTb cBOU
NHTENNEeKTyanbHble N TBOPYECKME CNIOCOBOHOCTM NpU N3yyYyeHumn y4ebHoro
npegMeTa, Heobxoaumble AN NPOJOIHKeHus obpasoBaHus U
AanbHewnwen TpyaoBOW OeATENbHOCTMW.

[Mporpamma no xumun (yrnybnéHHbIn ypoBeHb) npeaHasHaveHa
ANS UICnonNb30BaHNA B 0Opa3oBaTenbHbIX OpraHM3aumsx, peanmsyrLmx
nporpammbl  anddepeHunpoBaHHoro (yrinyonéHHoro, npodunbHOro)
N3y4eHUs OTAESNbHbIX Y4ebHbIX npeaMeToB Ha YpPOBHE OCHOBHOIO
obuero obpasoBaHuS.

ObpasoBaTerbHble (PYHKUUN XUMWUKN, N3ydaemMomn Ha YrnyobrneHHoMm
YPOBHE, peanu3ylTca B npouecce OPMUPOBAHUS 3HAHUKA OCHOB
XUMMUYECKON Haykm Kak obnacTu COBPEMEHHOINO €CTECTBO3HaHUS,
obnactM npakTU4ecKkon AedATeNlbHOCTU 4enoBeka W OOHOro  u3
KOMMOHEHTOB MUPOBOM KyNbTypbl. 3agaya y4ebHoro npegmeTa cOCTOUT
B (hbopmMMpoBaHUN CUCTEMbI XMMUYECKNX 3HAHUN — Ba)KHEMNLLNX (PaKToB,
MOHATUA, 3aKOHOB W  TEOPETUYECKUX  MOSIOXKEHWUW,  AOCTYMHbIX
0006LEHNN  MUPOBO33PEHYECKOIO  XapakTepa, $3blka Hayku, B
NpMobLLEHNN K HAyYHbIM MeTodaM MO3HaHUSA NPU U3YyYEHUU BELLECTB U
XUMUYECKNX peakumin, OOpMMPOBaAHUN U pPas3BUTUN MNO3HaABATENbHbIX
yMEHMA N cnocoboB [eATENbHOCTM N UX MNPUMEHEHUN B y4ebHOo-



No3HaBaTeNlbHOM U y4yebHO-uUccrneaoBaTenbCKON — OEATENbHOCTMH,
ocBOeHMM npasBun 6es3onacHoro oOpaweHna Cc BewecTBamMn B
NoOBCEAHEBHOM XXMU3HW.

Llenn usydeHus xvmum oTpaxkaroT HanpaBneHHOCTb OBby4yeHus Ha
pa3BuUTME N CaMOpa3BUTUE NIMYHOCTU, POPMUPOBAHNE €€ MHTENNEKTa U
oOLLen KynbTypbl.

3yyeHne xmmum HanpasfeHo Ha OCTUXEHWE Crieayowmx Lenemn:

dopMMPOBaHME MHTENNEKTYarlbHO PasBUTOM JIMYHOCTWU, FOTOBOW K
camoobpasoBaHuo, COTPYOHMYECTBY, CaMOCTOATENIbHOMY MPUHATUIO
peweHnn, cnocobHonm aganTMpoBaTbCsl K ObICTPO  MEHSAWMMCA
YCMOBUAM XU3HU;

dOpMMPOBAHME CUCTEMbI XUMWYECKMX 3HAHWW KaK KOMMOHEHTa
€CTECTBEHHO-HAYy4YHON KapTuMHbl MWpa, KakK OCHOBbI AM9 MOHUMAaHUS
XUMNYECKON CTOPOHbI SABSIEHUN OKpYXalLLlero mMupa, OCBOeHue s3blka
HayKWu;

npnobieHmne oby4varLmMxcs K CaMOCTOATENbHOM MO3HaBaTENbHON
N nccrnenoBaTesibCKON OEATENIbHOCTU, K Hay4YHbIM MeToAaM MO3HaHus,
dopMMpoOBaHME MOTUBALMU U pPasBUTUE CMOCOOHOCTEN K WU3YYEHUIO
XUMUW;

dopmunpoBaHue obuien pyHKLMOHANbHON U eCTECTBEHHO-HAYy4YHOM
rPaMOTHOCTU, B TOM 4YUCIIE YMEHUN OBBACHATbL N OLEHUBATL SBIIEHUS
OKpY>XaloLWero Mupa, MCnosb3ys 3HaHUA M OMbIT, MOMNYYEHHbIE NPU
N3YYEHUN XUMWUKW, TMPUMEHATL UX MpU  peweHun npobnem B
NOBCEAHEBHOW XMU3HN U TPYLOBOW AEATENbHOCTMU;

pasBuTUE y 0By4aloLLNXCA MHTEPECA K U3YHEHUIO XUMUK U cdhepam
AEeATENbHOCTN, CBA3A@HHbIM C XMMWEW, MOTMBAUUS K OCO3HaHHOMY
BbIGOpPY COOTBETCTBYHOLLErOo NPOdUIA U HanpasfieHHOCTU AanbHENLWEero
o0y4eHus;

OCO3HaHME LEHHOCTU XUMUYECKMX 3HAHUN B XU3HU 4YenoBeka,
MOBbILIEHNE YPOBHHA 3KONOrMYECKOW KynbTypbl, HenpuaTue OenCTBUN,
NPUHOCALLMX Bpe OKpYXatoLLlen cpeae 1 340pOoBbLI0 N0aeN;

npunobpeTeHne obyyaloWMMUCA OMbiTa CaMOMO3HAHUS, KITHOYEBbIX
HaBbIKOB (KIHOYEBbIX KOMMETEHUMI), HeobXoauMbIX AONsi pasnUYHbIX
BNOOB AEATENbHOCTH.

Ha yrnybnéHHoe u3ydeHne yyebHOro npegmetra «XuUMUSA»
otTBoautca 136 yacoB B 8 knacce u 136 4aca B 9 knacce, Bcero 272
yacoB 3a aBa roga obydeHus. lporpamma peanusyeTcsl 3a CYeT 4acos
nporpaMmMbl OCHOBHOrO MpeaMeTa W KYpC BHEYPOYHOU [AESATESIbHOCTH.



COOEPXAHUE OBYYEHUA
8 KITACC

NMepBOHa4YanbHbIe XUMUYECKNE NOHATUSA

Xummnss — BakHad o0OnacTb €ecTecTBO3HAHUSA W MNPaKTUYECKOWN
aesaTenbHOCTU JenoBeka. [lpeametr xumun. Ponb XUMUKM B XKU3HU
yenoBeka. Kpatkne ceegeHusi o6 MCTOpUN BO3HUKHOBEHUSA U Pa3BUTUS
XuMnn. XuMmna B cucTemMe Hayk. Terna m BewecrtBa. dusmyeckue u
XMMUYECKME CBOWCTBA BeLLECTB. ArperatHble COCTOSIHUSI BELLECTB.
[MOHATME O TEOpPEeTUHECKUX W IMNUPUYECKMX MeTodax MO3HaHUSA B
€CTeCTBEHHbIX Haykax. [lpeacTaBneHuMss O Hay4yHOM MO3HaHWW Ha
AMMMPUYECKOM YpPOBHE: HabniogeHne, W3MepeHne, IKCNEePUMEHT,
MoaennpoBaHue, BbluucreHue. lNpeacrtaBneHna O Hay4yHOM MO3HaHUK
Ha TeopeTUYECKOM YPOBHE: HaydHble pakTbl, nNpobnema, rnnoTtesa,
TEopus, 3aKOH.

A3bIK XUMUKN. AICTOYHUKM XUMUYECKON MHGOpMaLUN.

[MoHaTMEe o wmeTogax paboTbl C XUMUYECKMMM BeELLECTBaAMMW.
O6opygoBaHue  WKOMbHOM  XuMuyeckon nabopatopuun. [lpaBuna
B6esonacHoro obpalweHnss Cc BewectBamn M nabopaTopHbIM
obopyaoBaHueMm.

Unctole BewectBa W cMmecu. [lpupogHble cMmecu: BO3AyX,
NpPUpPoOaHbIM  ra3, HedTb, NPUPOAHbIE BOAblI, FOPHble Nopoabl W
MUHeparnbl. [TOHATUE O FOMOreHHbIX U reTeporeHHbIX cmecsx. Cnocoobl
pasgeneHnsa cmecen. O4ncTka BELLECTB.

Bewectea u xumumyeckune peakumn. ATOMbI WU MOSEKYNbI.
XumMmunyeckume anemeHTbl. CUMBOMblI XUMUYECKNX 3eMeHTOB. [pocTbie n
CrnoxHble  BewectBa. Metannbel u  HemeTannbel. BeuwecTtBa
MOJIEKYNAPHOIo 1 HEMOMEKYSISIPHOIO CTPOEHMUS.

Xumnyeckass dopmyrna. BaneHTHOCTb aTOMOB  XUMMUYECKUX
aneMeHToB. 3akOH MOCTOSIHCTBA cocTaBa BewecTB. OnpegeneHue
BaNE€HTHOCTU 3MEeMEHTOB MO opmMynamM OMHApPHbLIX COEAUHEHUA W
coctaBneHme dopmyn 6GuHapHbIX COEOVMHEHWW MO BaNEHTHOCTU
anemeHToB. OTHOCUTENbHass atoMHas Mmacca. OTHocuTenbHas
MonekynapHaa macca. MaccoBag [ona XMMMYECKOro afieMeHTa B
coeanHeHun. HaxoxaeHue npocTtenwen Gopmynbl BewecTsa Mo
MacCOBbIM AONSIM 3f1IEMEHTOB.



Konnyectso BewlectBa. Monb. MonsipHass macca. Bsaumocssisb
KONM4ecTBa, MaccCbl M Yncna CTPYKTYPHbIX eanHuL BellecTsa. PacueThl
no dopmMmynamMm XuMudeckux coeguHeHnn. MonsipHas mMacca cMmecu
BewlecTtB. MonbHass Oons XUMWYECKOro afemMeHTa B COeAUHEHUW.
HaxoxgeHne npoctenwen opmynbl BeLlecTBa MO MOSbHbIM LONAM
3JIEMEHTOB.

dusnyeckne U XMMMYecKue sBrneHns. Xmmuyeckas peakuus un ee
Npu3Hakn. YCnoBuA MPOTEKaAHUA  XUMWYECKUX  peakumn. 3akoH
coxpaHeHust Maccbl BelecTB. ATOMHO-MonekynapHas teopusi. JKU3Hb 1
peatenbHocTb M.B. JlomoHocoBa. Xumudeckne ypaBHeHUS. Tunbl
XUMUYECKNX peakumin (CoeaNHEHNS, pasnoXeHusl, 3aMmeLleHuns, obmeHa).
PacyeTbl N0 XMUYECKUM YPaBHEHNAM.

JKcnepMMeHTanbHoe n3yyeHue BELLECTB U SABMEHNN. 3HAaKOMCTBO C
XMMUYECKON nocyaon, ¢ npasunamu paboTbl B nabopatopum w
npnemammn obpalleHuns ¢ nadopatopHbiM obopyaoBaHuem. M3ydeHne u
onucaHne uU3n4ecknx cBOMCTB 06pasL OB HEOPraHMYECKMX BELLECTB —
MeTansioB n HemeTannoB. HabnwogeHve duanyecknx (nnasneHve
BOCKa, TasHWe IbAa, pacTupaHue caxapa B CTyrkKe, KuAMeHne Wu
KOHOeHcauus BOAbl) M XMMUYECKUX (ropeHne cBeyu, npokanuBaHue
MEeOQHOW MPOBOSMIOKK, B3aMMOAEWCTBME COAbl UMM Mena C CONAHOM
kncrnoton) asneHmn.  O3HakomneHne Cc  obpasuamuM  BelecTB
konuyectsoMm 1 mosnb. HabniogeHne n onncaHve NpuU3HakoB NPOTEKaHUS
XUMNYECKMX peakunn (pasnoXeHue caxapa, B3aMMOOEWUCTBUE CEPHOM
KACNOTbl C xnopugom 6apusi, nonydeHwe u pasnoxeHue rngpokcuaa
meau (Il) npn HarpesBaHun, B3anMOOENCTBME Xefle3a C pacTBOPOM COMun
vean (Il). N3ydyeHne cnocoboB pasgeneHuss cmecen (C MNOMOLLbHO
MarHuTa, dunbTpoBaHue, BblNapvBaHue, OANCTUNNAUNS,
XpomaTtorpadgus), nposeneHne OYUCTKM noBapeHHoO conu.
HabniogeHne v onucaHue  OnbITOB,  WANKOCTPUPYHOLLNX — 3aKOH
COXpPaHeHMUs1 Macchl.

BaxHenwme npeacraBuTenn HeopraHM4eCcKnx BelecTB

[MpencrtaBneHus o rasax. Bosgyx — cmeckb raszos. CoctaB Bo3ayxa.
3akoH ABoragpo. MonspHbin 06béM razoB. OTHOCUTENbHASA NNOTHOCTb
razos. OnpepgeneHne  OTHOCUTESIbHOM  MOJSEKYNAPHOM  Macchbl
rasoobpasHoro BewecTBa MO W3BECTHOW OTHOCUTESIbHOM MNSIOTHOCTW.
O6bEMHbIE OTHOLLEHMS ra3oB MNPy XMMUYECKNX peakunsx.

Kucnopog — 9neMeHT © nNpocTtoe BelwecTtBo. HaxoxgeHwue
Kncnopoga B npupoae, pusnyeckne n XmmMmmyeckme CBOMCTBa (peakuuu



ropeHns un okucrneHus). [poueccbl OKUCNIEHUA B XMBOW MNpupoae.
Okengpbl. NpumeHeHne kucrnopoga. Cnocobbl nonyvyeHnsa Kucrnopopa B
nabopatopum 1M npombllwsieHHocTU. [loHATME O KaTanusaTope.
KpyrosopoT kucnopoga B npupoge. O30H — annoTponHas mogudukaums
kncnopoga. O30HOBLIA CIIOW, €ro 3Ha4yeHwe Ans XUBbIX OpPraHnU3MoB.
PaspyLueHne 030HOBOro Crosi.

TennoBon 9dpPeKT XMMUYECKON peakunun, TepMOXUMUYECKUE
ypaBHEHNSA, 9K30- W  3HOOTEpMUYEcKne  peakuuu.  Tonnueo.
cnonb3oBaHue yrna v MeTaHa B KayecTBe Tonnuea. 3arpAsHeHue
Bo3ayxa. [NoHsATne o napHMKoBOM adodoekTe.

Bogopoa — anemMeHT 1 npocTtoe BelecTBo. HaxoxaeHne Bogopoaa
B npupoge, U3MYEecKne n XUMUYEecKMe CBOWCTBA, MNPUMEHEHME,
cnocobbl nony4denus. lNoHATHME O kucroTax uM condax. Mcnonb3oBaHue
BOZOpOAda B Ka4ecTBe TonsnmBea.

Bopa. ®usnyeckme cBonctBa BoAbl. Boga kak pacTBopuTESb.
PacTtBopbl. HacbllWweHHblE N HEHACLILWEHHbIE pacTBOpPbl. PacTBOpMMOCTb
BewecTB B Boge. PakTopbl, BNUAKOLLNE HA PacTBOPMMOCTb TBEPAbIX W
razoobpasHbix BewectB. Cnocobbl  BbIpaXeHUs1  KOHLEHTpauum
pacTBOPOB. MaccoBasi [0M9 pPacTBOPEHHOrO BeLlecTBa, MOSpHas
KOHLUEHTpauma. Pornb pacTBOpOB B NPUPOAE U B XXMU3HWU YernoBekKa.

Xumnyeckme ceonctea Boabl. [MoHsATMe 06 ocHoBaHuaX. lNoHATME
06 wuHaukatopax. KpyroBopoT Bogbl B npupode. 3arpsi3HeHue
NpupoAHbIX Bog. OxpaHa 1 o4ncTka NpupoaHbIX BOA.

Knaccugukauus HeopraHN4ecKnx COeNHEHU. Okcngpl.
Knaccudumkauma okcugos: coneobpasytouime (OCHOBHbIE, KUCIOTHbIE,
amdoTepHble) N Heconeobpasyowme. MexagyHapogHaa HOMEHKNaTypa
okcuaoB.  TpuBManbHble  Ha3BaHUS  OKcMaoB.  Pusmyeckme wn
XapakTepHble XMMUYEeCKMe CBOMCTBA OKCUMAOB (B3aMMopenucTsme c
BOJOW, C KNCNOTaMN 1 OCHOBaHUSIMK, C ApyrmmMmu okcmaamn). lNonyyeHne
OKCWAOB.

[MoHATME O rMgpoKcMaax — OCHOBAHUSX M KUCNOPOACOoAepXKaLlmx
kmcnotax. Kucnotbel. Knaccudukauma  kucnot.  MexagyHapogHas
HOMEHKNaTypa W TpuBMarnbHble Has3BaHUS KUCNOT. dusnyeckne wn
XUMUYECKNE CBOMCTBA KUCNOT (B3aMMOAeucTBMe C MeTannamu, C
oKkcugamum MeTannoB, OCHOBaHMAMMW WU conamu). Psg  akTMBHOCTM
metannoB H.H. beketosa. [MlonydeHne kmcnoT. Knucnotel B npupoae,
NPUMEHEHNE BaXXHENLLNX KMCNOT.



OcHoBaHuA. Knaccugukauus OCHOBaHUW: Leno4u "
HepacTBOpUMbIE OCHOBaHWUSI. MexayHapoaHas HOMeHKNnaTypa
OCHOBaHuN. TpuBManbHble Ha3BaHUA OCHoBaHWWU. LLleno4n, nx ceomnctea
(B3aMMOOENCTBME C KUCMOTHLIMW OKCMAAMW, KMCNOTamMu U COMsiMKU) K
cnocobbl nony4vyeHusi. HepacTBOpuUMble OCHOBaHWS, WX CBOWCTBA
(B3aMmogenctesme C  Kucnotamm) M CNoOCcCoObl nosTlydeHus.
AmdoTepHOCTb. MoHATHE 06 amMdOTepHbIX rMapokcuaax (Ha npumepe
MOPOKCMOOB  UMHKA M anioMUHUA). XMMUYEecKne  CBOWMCTBA
(B3anmMogencTeme C KUCoTamm u Wwenovdamm) n nosyyeHue.

Conu (cpegHue, Kucnble, OCHOBHble, ABOWHbIE). MexayHapoaHas
HOMEHKIaTtypa cosien. TpuBuanbHble Ha3BaHUA cosien. dusnyeckne u
XapakTepHble XMMWYECKMe CBOMCTBaA Ha MNpUMepe CpeaHux Conewn.
[MonyyeHne conemn.

[[eHeTMyeckass  CBA3b  Mexgy  Kraccamm  HeopraHmdecKux
COeNHEHUN.

OKCNepuMeHTarnbHoOe U3yyYeHune BELLECTB N ABITIEHUN:

KOSIMY4ECTBEHHOE OnpeaenieHne CoaepKaHns Kucrnopoaa B BO3ayxe;

nonyyeHue, cobupaHue, pacrnos3HaBaHME W WU3YYEHME CBOWCTB
Kncnopoaa;

HabngeHMe B3aMMOLAENCTBUS BELECTB C KUCNOPOAOM U YCIOBUIA
BO3HWKHOBEHWS U NpeKpaLleHns ropeHns;

O3HaKoMmeHue ¢ obpasuamMmm OKCMOoB MU ONUCAHNE UX CBOWUCTB;

nonyyeHue, cobupaHue, pacrnosHaBaHME W W3y4YeHUE CBOWCTB
Bogopoaa (ropeHue);

B3aumMmoencteme sogopona c okcugom meam (11);

nccnegosaHne 0CObeHHOCTEN pPacTBOPEHUS BELLECTB C pasfnnyHoOn
pPacTBOPUMOCTbIO;

NPUroToBNEeHME pPacTBOPOB C ONpefeneHHOM MaccoBOW [0newn
pacTBOPEHHOIO BeLeCTBa;

NPUroToBfIEHNE  PacTBOPOB C  ONPeOESsIeHHOM  MONSIPHOM
KOHLIeHTpaumen pacTBOPEHHOro BELLECTBA;

B3anMogeNCcTBME BOAbl C MeTannammn (HaTpMem n Kanbumem);

onpegeneHve pacTtBOPOB KUCMOT W  LWWeEenovYen C  MNOMOLLbHO
WHAWKaATOPOB;

nccrnegosaHne obpasuoB HEOPraHMYeCcKUX BELLECTB pPasfinyHbIX
KNaccoB;

n3yyeHue B3ammopencTeusa okcmaa meau (l1) ¢ pactBopom cepHom
KMCMNOTbI, KUCIOT C MeTannamMmm, peakumin HemTpanmsaumu,



nofly4YeHne HepacTBOPUMbLIX OCHOBAHWW, BbITECHEHWE OOHOr0
MeTanna apyrmm n3 pacteopa cosnu;

B3aMMOLENCTBME TMAPOKCMAA LUMHKaA C pacTBoOpamMu KUCIOT W
LLernoyen;

pelleHne akcnepumMmeHTanbHbIX 3agay no teme «OCHOBHbIE Knaccehl
HeopraHN4YeckKnx CoeaNHEHUNY .

Mepuoanyeckumn 3aKoOH " NMepuoanyeckas cucrema
xumunyeckux anemeHTtoB [l. . MeHgeneeBa

CTtpoeHne atomoB. Xumumyeckaa  cBsA3b.  OKUCNIUTESbHO-
BOCCTAHOBUTESbHbIE peakunn.

[MepBble MOMbITKM  Knaccudumkaumm XMUMUYECKUX  ONEMEHTOB.
[MoHATME O rpynnax (CemMencTBax) CXOAHbIX 3NIEMEHTOB: LLENOYHbIX U
LLLleNIOYHO3EeMESbHbIX MeTarnnax, ranoreHax, MHepTHbIX (GnaropogHbix)
razax. OJNIeMeHTbl, KoTopble 0bpasyloT amMdOoTepHble OKCUAbl U
rmapokcuabl.

Mepuognyecknn 3akoH. OTKpbITME [lepMoanyeckoro 3akoHa.
[Mepuognyeckaa cucrtema xummyeckux anemenHtoB [l. . MeHgeneesa.
KopoTkonepuogHas n ANMHHonepunogHasa dopmbl Tabnuupl
«lNepunognyeckas cuctema XUMUYECKMX  anemeHtoB  [. n.
Mengeneesa». [epuoabl 1 rpynnst (A- n B-rpynnsi).

CtpoeHne atomoB. CoctaB artomHbix sgep. WM3oTonbl.
PagnoakTuBHOCTb. ONEKTPOHBI. OneKTpoHHas opbutane.
OHepreTMyeckne YypoBHM M MNOAYPOBHM aTtoma: s-, p-, d-opbutanmu.
OnNEKTPOHHbIE KOHUrypauum u 3NEeKTPOHHO-rpadmnveckue qopmyIibl
aTtomoB. ®Pu3nYeCcKUn CMbICI NOPSAKOBOro HoMepa, Homepa nepuoga u
rpynnbl anemMeHTa. CTpOEHNE 3MEKTPOHHLIX 060N04YeK aTOMOB NEPBbIX
20 xumumyeckux anemeHTtoB [lepumogmdeckonm cuctembl [. W.
MeHpeneeBa: pacnpegeneHme 3nekKTPOHOB MO 3HEPreTUYEeCcKUm
YPOBHAM,  NOAYPOBHAM U opbutanam.  Pusmyeckmin  cCMmbICh
[Mepnoamn4yeckoro 3akoHa.

3aKOHOMEPHOCTM  U3MEHEHUA paguyca aTOMOB  XMMUYECKUX
9/IEMEHTOB, MEeTaSINIMYECKNUX N HEMETANNNYEeCKMX CBOMCTB NO rpynnam n
nepuogam. WM3MeHeHMe KUCIIOTHO-OCHOBHLIX CBOWCTB COE€AVHEHUN
XUMUYECKMX 3MEeMEHTOB B nepuogax W rpynnax. XapakTepucTuka
XMMWYECKOro afieMeHTa rno ero nosioxxeHuto B lNepmnoandeckon cucteme
. N. MeHpeneesa.



3HauveHune [lepuognyeckoro 3akoHa W [lepnogmyeckon CUCTEMbI
XUMUYECKMX IfIEMEHTOB [ANA pasBUTUSA Haykm u npaktukn. O. W.
MeHOeneeB — y4eHbIn 1 rpaXkgaHuH.

ONeKTPoOTPULATENBHOCTE XUMUYECKUX INEMEHTOB. XMMUYeckas
CcBA3b. Buabl XMMmMYecKkou CBSA3U: KOBaSieHTHas nondpHaa CBA3b,
KOBaneHTHasi HenonsipHas CBs3b, WOHHaAsA cBA3b. MexaHun3mbl
obpa3oBaHMA KOBANEHTHOM W WOHHOM CBSA3W. ONEKTPOHHblE W
CTPYKTYpHble hopMyrbl BewwecTB. KaTMOHbI 1 aHUOHbI.

Kpuctannuyeckne n amMopdoHble BellecTBa. Twvnol
KPUCTanIM4YecKnx peLlleTok: MOHHas, aTOMHas, MOJSieKynspHas n ux
XapaKTePUCTUKMN.

CTteneHb okucneHuna. OnpegeneHne cTeneHen OKUCIIEHUs] aTOMOB B
BuHapHbIX coeanHeHnaX. OKUCNUTENbHO-BOCCTAHOBUTESTbHbIE peaKLUW.
[Mpoueccbl  okucneHns M BOccTaHoBrieHus.  Okucnutenun  u
BoccTaHoBuTENN. CoCTaBneHue ypaBHEHUU TMPOCTbIX OKUCNUTENbHO-
BOCCTaAHOBUTESIbHbIX peakunn M pacCTaHOBKa B HWUX KO3P(PULMEHTOB
METOAOM 3IIeKTPOHHOro 6anaHca.

JKcnepMMeHTanbHoe n3yyYeHne BeLwecTB N ABNEeHUN:

O3HaKoMsieHMe ¢ obpasuamMm MeTannoB U HEMETaroB.;

MoAenupoBaHMe CTPOEHUA MOJSIeKynl npu  MOMOLLUX  PUCYHKOB,
MoAenen, 3aNEKTPOHHbIX U CTPYKTYPHbIX hopmy,

npoBeaeHne OnbITOB, UNMKOCTPUPYIOWUX NPUMEPbl OKUCITUTESNbHO-
BOCCTAHOBUTESIbHbLIX  peakuun  (ropeHune, peakumm  pasrfoXeHus,
COeINHEHMS).

MexnpeamMmeTHble CBA3U

Peanusauna mexnpegMeTHbIX CBA3e Npu U3yyYeHuU xumum B 8
Knacce  OCYyLWECTBNAETCA  4Yepe3  MWCMNOoMb30oBaHME  Kak  obwwmx
€CTEeCTBEHHO-HaY4YHbIX NMOHATUN, TaK N MOHATUN, NPUHATBLIX B OTOENbHbIX
€CTEeCTBEHHbIX HayKax.

O6Lwmne ecTecTBEHHO-Hay4YHble TMOHATUA: dBNeHue (npowecc),
Hay4HbIM  paKkT, runoTtesa, Teopusl, 3aKOH, aHanui, CUHTES,
Knaccudgukaumsi,  NepuoaudHoCTb,  HabnwgeHue,  3KCMEepPUMEHT,
MoaennpoBaHune, U3MepeHne, Moaersb.

dusunka: aBneHnMs npupoabl, PuU3Myeckne ¢dBnNeHus, BeLLecTBO,
Teno, usndeckne BENUYUHLI, €auHULbI M3MepeHusi, o06bEM, Mmacca,
arperaTHble COCTOSIHME BellecTBa, aTOM, 9fIeKTPOH, NMPOTOH, HEWUTPOH,
MOH, MOrmeKyna, CTpOoeHuMe TrasoB, Xuakoctem U TBepAablxX
(KpcTannnyeckunx) Tes, aneKTpudecknin 3apsa, Konm4ecTso TensoThl.



Buonorus: 6uocoepa, hotocnHTes, npoueccobl 0bMeHa BELLECTB.

[eorpadmsa: aTmocdepa, rmgpocdepa, MUHeparnbl, T[OPHbIE
nopoabl, Nofe3Hble Ckonaemble, TONMMBO, BOAHbIE PECYPCHI.

TexHonorus: TexHocdepa, Npoun3BoACTBO, XUMUYEecKmne
TEXHOMNOIMW, Cbipb€, KOHCTPYKLMOHHbLIE MaTepuarnbi.

9 KINACC

BewecTBO U XMMHM4eckas peakuums

[ToBTOpEHME K yrnybrneHne 3HaHUM OCHOBHbLIX pa3gerioB Kypca 8
knacca. CtpoeHne atomoB. CBoOMCTBaA aTOMOB XMMWUYECKUX ANIEMEHTOB,
MX KONIMYECTBEHHbIE W Ka4yeCTBEHHble XapaKTepucTuku (paguyc,
3I1EeKTPOoOTpPULATENBHOCTb, 3HEPINA NMOHU3auuK). locneaoBaTenbHOCTb
3anofiHEHNA 3MEKTPOHHbLIX opbuTanen aTtoMoB MarbiX MNepuoaos.
OcobBEeHHOCTN 3anonHEHUs1 ANEKTPOHHbIX opbuTanen atoMoB 6OMNbLUMX
nepuonos. llepunoanyeckas cuMctemMa XMMUYECKUX 3NIEMEHTOB B CBETE
npeacraBneHMn o  cTpoeHun atomMa. CTeneHb  OKUCIEHUST U
BaneHTHoOCTb. [peacraBneHne o nepmoanvyeckon 3aBUCMMOCTN CBOUCTB
XUMUYECKUX ONEMEHTOB (3NEKTPOOTPULATENBHOCTb, OKUCIUTENBHO-
BOCCTaHOBUTENbHbIE CBONCTBA, KUCNOTHO-OCHOBHbIE CBOMCTBA OKCUMAOB
N rTMOPOKCNO0B) OT CTPOEHUSA aToMa.

CTtpoeHne BeuwlectBa. BeuwectBa B TBepaoMm, XWOKOM U
ra3oobpa3HoM COCTOSAHMU. Bwuabl XMMMyeckonm CBA3W:  WOHHas,
KoBaneHTHas (HenonspHad, nonspHasl); OOMEHHbIW W  OOHOPHO-
aKLUENTOPHbIA MexaHM3M 0bpa3oBaHNSA KOBANIEHTHOW CBA3WN.

MexmonekynspHble B3anmMoaencTsus (BogopoLHad CBSA3b, CUMbI
BaH-gep-Baanbca). Tunbl Kpuctannuyeckux peleTok — aTtoMHas,
NOHHAad, MeTannuyeckasa, MonekynspHaa — u 0CO6eHHOCTU UX CTPOEHUS.
3aBMCMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCTanNM4Yeckon peLleTkn u
BMOa XMMNYECKON CBA3MN.

OCHOBHbIE 3aKOHOMEPHOCTU MNPOTEKAHUA XUMUYECKUX pPeaKkLUMn.
Knaccudumkauma xmMmyecknx peakuum no pasfiMyHbIM npudHakam (no
4YMCrly WU COCTaBYy Y4YacCTBYHOLUMX B peakunn BellecTB, MO TennoBOMY
9P eKTy, NO N3SMEHEHUIO CTENEHEN OKUCITIEHUS XUMUYECKUX INIEMEHTOB,
no obpaTMmocTM, MO Yy4yacTuUO KaTanmsatopa, MO arperaTHoOMy
COCTOSIHUIO pearnpyoLnx BeLecTB).

ONEMEHTblI XUMNYECKON TEPMOANHAMUKN. DHEPreTUKa XMMUYECKNX
peakuun. TennoBon 3addeKT XMMUYECKOW peakumum. OK30- U



9HOOTEPMUYECKNE peaKkumn, TEPMOXUMMUYECKME YpaBHEHMS. 3akoH
[ecca u ero cneagcrevsi. BbluUCNEHUS N0 TEPMOXMMUYECKUM
ypaBHEHUNAM.

[TOHATME O CKOPOCTU XMMWYECKOW peakuuu. 3aKOoH OEeMCTBYIOLMX
mMacc. dakTopbl, BAUAIOLIME HA CKOPOCTb XUMWYECKOW peakuumn.
OHeprus aktmaumun. MNMoHaTne o katanuse. depmeHTbl. HMbUTOpSI.

[MoHATME 006 obpaTUMbIX N HEOBPATUMBIX XMMUYECKUX Ppeakuusix.
[MoHATME O Xumun4yeckom paBHoBecuu, npuHumn Jle WaTtenbe. Ycnosus
CMELLEHNSI XMMUYECKOro paBHoBecusi. dakTopbl, BnuswWME Ha
COCTOSIHNE XUMUYECKOro paBHoBecUsi. [1pOrHO3npoBaHMe BO3MOXHOCTH
NPOTEKAHNA XMMUYECKUX MpeBpaLleHnin B pasfnyHbIX YCroBUAX Ha
OCHOBEe npeacTtaBfieHMn 06 U3YYEHHbIX 3feMEHTax XUMUYECKOW
KWHETUKN N TEPMOANHAMUKM.

OKuncnuTenbHoO-BOCCTaAHOBUTESNbHbIE  peakumn.  OKUCNUTESNBbHO-
BOCCTaHOBUTENbHbIE CBOWCTBA XUMUYECKUX SMEMEHTOB, 3aBUCMMOCTb
OT CTENeHn OoKuUcneHusi. BaxHble OKUCINTENnMn u BOCCTAHOBUTENMN.
[MepmaHraHat kanuna (xapaktepuctuka). CocTaBreHue YypaBHEHUM
OKUCNUTENbHO-BOCCTAHOBUTENbHbLIX  peakuMn C  UCMNOfb30BaHNEM
MeToAa 3NeKTPOHHOro banaHca.

anekTponutuyeckas auccoumaumsa. XMMUYECKMEe peakuum B
pacTtBopax. Teopusi 3NeKTpPONMTUYECKON Auccouuaumn. PacTtBopeHue
Kak  (U3nKo-xummyecknn npouecc. [lloHaTne o rugpatax u
Kpuctannorygparax. OneKTponuTbl W HeanekTponuTbl. KaTuoHbl,
aHnoHbl. MexaHu3M auccounauum BELEeCTB C  pasnuyHbiM - BUAOOM
XxumMmmndeckon cBssn. CunbHble u cnabble anektponutbl. CTeneHb
auccouuaummn, KoOHCTaHTa guccouuaumn. VloHHoe npousBegeHne BoAabl.
BooopoaHbin nokasarersb. NHonkaTopebl. OneKkTponuTuyeckas
anccoumauns KUCroT, OCHOBAHMUW U CONeENn.

Peakumn noHHoro obmeHa. YcnoBusi NpoTeEKaHUsSI peakumnin NOHHOIo
obmeHa. MonekynsipHble, NofHbIE U COKPALLEHHbIE MOHHbIE YPaBHEHUS
peakumn. CBOMWCTBA KWUCMOT, OCHOBaHWA WU Cconem B CBETe
npeacTtaBneHnn 06 anekTponuTuyeckon guccouunaumn. KavyectBeHHble
peakuum Ha NOHBI.

['moponua conen. NoHHble ypaBHEHUA rMaponm3a cornen. Xapakrep
cpeabl B BOOHbIX pacTBOpax Coseun.

QKcnepuMeHTanbHoe Nn3yveHme BeELlecTB n SIBNEHUN:
O3HaKOMJIIEHME C Moaenamm KpUCTanindeckmnx peLeToK



HeopraHM4Yecknx BeWecTB — MeTannoB W HemeTannoB (rpacduta wu
anmasa), CNnoXHblX BELLECTB (xropuga HaTpus);

nccnegoBaHne 3aBMCUMMOCTU CKOPOCTU XMMUYECKOW peakuum OT
BO34eNCTBMSA pasnnyHbIX aKTOpPOB;

OnbITbl, UNIAOCTPUPYOLLME OOPATUMOCTb XMMUYECKMNX PEAKLINIA;

nccrnegoBaHMe  AMEKTPOnNpoBOAHOCTM  pPacTBOPOB,  npoLecca
Anccoumnaunmn KUCNoT, LLenoYen n conen;

NpoBeAEHMNE ONbITOB, WSIIOCTPUPYIOWNX MNPU3HAKM MNpPOTEKaAHUS
peakuunm WMOHHoro obmeHa (obpasoBaHue ocagka, BblAeneHue rasa,
obpasoBaHue Boabl);

npUMeHeHne NHOMKATOPOB (nakmyca, MeTUopaHxa n
deHonTanemHa) ana onpeaeneHns xapakrepa cpefbl B pacTBopax
KUCNOT, OCHOBaHWUN N CONMemn;

NpoBeAEeHME OMbITOB, UIMOCTPUPYIOWMNX MPUMEPbl OKUCANTESbHO-
BOCCTAHOBUTESIbHbLIX  peakuun  (ropeHune, peakumm  pasfioXeHus,
CoeINHEeHUs);

pacrno3HaBaHMe  HEeOopraHM4YecKMx  BeLecTB C  MNOMOLLbHO
Ka4eCTBEHHbIX peakuuii Ha UOHbI;

pelweHne akcnepuMeHTanbHblX 3agad no temam: « OKUCNUTENbHO-
BOCCTAHOBUTESIbHbIE peakuumy, «'maponus conemy,
«QnekTponmMTuyeckas guccoumaumsay.

HemeTannbl u nx coeamMHeHus

Obwasa xapakrtepuctmka HemeTtannoB. OcobeHHOCTU CTpoeHus
aTOMOB XUMWUYECKMX 3IMIEMEHTOB, MNPOCTbIX BELUECTB, anfoTponus.
OKncnUTEnNbHO-BOCCTAHOBUTESbHbIE CBOMCTBA HEeMeTansos.
CpaBHUTENbHadA XapakTepucTmka coeanHeHNn HEMETanoB.

Obwasa xapaktepuctuka ranoreHoB. OcCOBEHHOCTM CTPOEHMUs
aTOMOB, XapakTepHble cTeneHu okucrneHus. CtpoeHne n dusnyeckue
CBOWCTBA MNPOCTbIX BELIECTB — ranoreHoB. XMMUYecKkne CBOWCTBA Ha
npumepe xnopa (B3anMogencTeme ¢ MeTannammn, HemeTannamu, BOOOMN,
Lenovamm). Xnoposogopon. ConsiHas KMcnoTta, XMMM4eckne CBONCTBA,
nosiydeHve, npumeHeHune. [enctBue xropa M XNopoBogopoda Ha
opraHuaMm 4enoseka. BaxHenwme xnopuabl U UX HaxoxaeHue B
npupoge. lNoHATME O KUCNOPOACOAEPXKALUMX KUCMOTax Xmnopa U ux
consx.

VVIA-rpynnbl. OcCOBEHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
cteneHn okucnenusi. CTpoeHne u dusnyeckme CBOWCTBA MPOCTbIX
BELLECTB — KMcrnopoaa un cepbl. ANNoTponHbie Mogudukauum Kkucnopoaa



n cepbl. XMMMYECKME CBOWCTBA Cepbl (B3anmopewncteme C
HemMmeTannamu, metannamMmn, KOHUEHTPUPOBaHHbIMU a30THOW U CepHOW
kncrnotamu). CepoBogopod, CTpOeHue, pusandeckue u XuMudeckue
cBouncTBa (KACMOTHbIE N BOCCTaHOBUTESNbHbIE cBOMCTBA). Okcnabl cepsbl
Kak npeactaBUTENM KUCIOTHbIX okcuaoB. CepHUcTas Kucrota u ee
conu. CepHasi kucnota, msnyeckne n xmmumyeckme csonctea (odwme
Kak npencraBuTeNia Knacca KUCNoT M cneuundudeckme). Conn cepHou
KACNOTbl. XUMUYECKNE peakuuu, nexaluime B OCHOBE MPOMBbILLSIEHHOro
cnocoba nonyyeHUsi cepHon KUCNOTbl. [lpeacTaBrneHna 0 XMMUYecKkoM
NPOU3BOACTBE U CBA3AHHbIX C HUM npodheccusax. NpumeHeHne cepHom
KMCNOTbI U cyrbdaTtoB. KayecTBeHHble peakuun Ha cynbuT-, cynbhuna-
N cynbaTt-aHnoHbl. HaxoxgeHue cepbl U ee coedVHEHNN B Npupoge.
XnMunyeckoe 3arpsisHeHue OKpyxarwlen cpefbl COeAUHEHUSMU cepbl
(KUCNOTHbIE  AOXAW,  3arpsi3HeHMe  Bo3dyxa),  cnocobbl  ero
npegnoTBpaLleHns.

Obwaa xapaktepuctuka anemeHtoB VA-rpynnbl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKkTepHble CTENEHN OKUCINEHUS.

A30T, pacnpocTpaHeHne B npupoge, husndeckue n Xmmumyeckme
cBOWCTBa (B3aMMoLencTBMe C MeTannamu, BOOOPOAOM, KUCIOPOLOM).
KpyroBopoT a3oTa B npupoge. AMMUaK, ero ousmyeckne nu xmuMmmyeckme
cBonctBa (OKUCINEHWE, OCHOBHblIE CBOWCTBA BOAHOIMO pacTBopa),
npUMeHeHne 1N nonyyeHne B nabopatopum U NPOMBbILWNIEHHOCTU. WOH
aMMOHMS, OOHOPHO-aKUEeNToOPHbIM MexaHn3sm ero obpasoBaHus. Conu
aMMOHUSA, UX (PU3MYECKMEe N XMMUYECKME CBOWCTBa (pasrnoxeHue u
B3aUMOLENCTBME CO Lenovamu), npumeHeHne. KayecteseHHaa peakums
Ha noHbl ammoHusa. Okenapbl asota (I, Il, I, 1V, V). AsoTuctas kucnora.
A3oTHasa kucnoTa, ee nony4vyeHne, pusndeckme n XxMMmnyeckne cBomMCTea
(obwmne kak npencTtaBUTENS Knacca KUCNOT W cneunduyeckme),
NpUMeHeHne. XUMUYECKNE peakuun, nexaiwiue B OCHOBE MOonyyYeHus
a30THOM KMCIOTbl B MPOMbIWMEHHOCTU. HuTpaTbl U HUTPUTLI.
KayecTBeHHble peakuum Ha HUTpaAT- U HUTPUT-AHUOHbI. XUMWYECKOE
3arps3HeHne OKpyXawuwen cpefbl coeauHeHnsMU asoTa (KUMCNOTHbIE
AoXau, 3arpsisHeHne Bo3ayxa, NoYBbl U BOAOEMOB).

docdop, annoTponHble Moaudukauum doccdopa (benbit U
KpacHbln  dooccop),  umsnyeckme U XMMUYECKME  CBOWCTBA
(B3aMmogenctesme C  MeTannamu,  KUCNOPOAOM,  rasioreHamu,
KOHLUEHTPMPOBaHHbIMW  a30THOM W cepHoW  Kucnotamu). Okcuabl
docdpopa (lll, V), docdopHaa kucrnota, puMyeckne n Xmmumyeckue



cBoucTBa, nonyyeHne. KauyecTBeHHas peakuuss Ha docaT-UOHbI.
[MpenctaBneHus o ranoreHngax gpocdopa (lll, V).

[MoHATME O MUHeparnbHbiX YyOobpeHusix. A30THble, ddoCcdOopHbIE,
KOMMMEeKCHble yaobpeHnsi. Xunmumyeckoe 3arpa3HeHne OKpYyXKatoLLen
cpenbl coeguHeHnamMu asota n pocdopa.

Obwaa xapaktepuctuka anemeHToB IVA-rpynnbl. OcobeHHOCTH
CTPOEHNHA aTOMOB, XapaKTepPHble CTENEHWN OKUCIEHUS.

Yrnepoa, annotponHble  mMogudukauum - (rpadut,  anmas,
doynnepeH, rpaeH, HaHOTPYDKK), PU3NYECKME U XMMUYECKNE CBOUCTBA
NPOCTbIX BeLlecTB (B3aMMogencTBuMe C MeTannamu, HemeTannamu,
KOHLUEHTPMPOBaHHbLIMW a30THOW W CcepHon Kucnotamu). lloHsaTne o6
agcopbumn. KpyrosopoT yrrepoga B npupoge. Okcuabl yrnepoga, ux
duM3n4ECKME N XMMUYECKNE CBOMCTBA, AENCTBME HA XMBblE OpraHuU3Mbl,
nonyyeHne u npuMeHeHune. Jkorornyeckne npobnembl aTMocdepbl,
cBA3aHHble ¢ okcnaom yrnepoga (1V). YronbHas kucrota n ee conu, nx
dmsnyeckme M XuUMUYECKMe CBOWCTBA, MOSlyYEHWE U NPUMEHEHME.
Kap6oHaTthbl, rugpokapboHathl, nx cBoncTBa. KayecTBeHHasi peakuusi Ha
kKapboHaT-noHbl. Wcnonb3oBaHne kapboHaToB B ObITy, MeauuuHe,
NPOMBILLSIEHHOCTU N CESTbCKOM XO3S1UCTBE.

[MepBOHayanbHble MOHATUA OO OpraHUYecKkuUx BeELLECTBaX Kak O
coeguHeHusix yrnepoga: yrnesogopodbl (MeTaH, 9TaH, 3TUIEH,
aueTuneH), 3TaHon, [NUUEPUH, YKCycHasa kucrnota. [lpupoaHble
MCTOYHUKN YrneBogopoaoB (Yrofb, NpupoaHbIA ras, HedTb), NPOOYKTbI
nx nepepaboTkn, mx ponb B ObITy M MNpPOMbIWNEHHOCTU. [loHATME O
BGMONorMyeckn BaXHbIX OpraHMYeCcKMxX BellecTBax — Xupax, bernkax,
yrrneBogax — U X ponn B XU3HW YeroBeka. EQMHCTBO opraHn4eckux u
HeopraHN4Yecknx CoeaNHEHUN.

KpemHuin, ero  dwusmdeckne ©n  XMMUYECKMEe  CBOWCTBA
(B3anmogencTteme C  MeTannamm, KMCNOPOAOM, yrrneponom,
rarioreHammn), norflydeHme n npumeHeHune. Pornb KpeMHUs B npupoge u
TexHuke. Okcug kpemHus (IV), KpemMHueBas KucnoTa, CUNUKaTbl:
dm3myeckme n Xmmmyeckme CBOMCTBA, NonyyYyeHne 1 npuMmeHeHne B bbITy
M NPOMBbIWNEHHOCTN. BaxHenwmne cTpouTenbHble MaTepuansbl:
KepaMuka, CTEekno, UueMeHT, ©0eToH, xene3obeToH. [lpobnemsl
GesonacHOro  MCNOMb30BaHWUS  CTPOUTESIbHBLIX  MatepuanioB B
NOBCEOHEBHOMN XXU3HW.

Bop. OcobeHHOCTN cTpoeHuss atoma. Obuwme npencraBneHna o
PM3NYECKMX U XMMNYECKMX cBONCTBaX. bopHas kucnoTa.



JKcnepMMeHTanbHoOe N3yyYeHne BeLwecTB N ABNEeHUN:

O3HaKkoMIeHue ¢ obpasuamm NPUPOSHbLIX XITOPUO0B (ranoreHUaoB);

NpoBeJEeHME OMNbITOB, OTpaxawLwux (uandeckme n XuMumyeckue
CBOMCTBa ranioreHoB N ux coeauHeHunn;

N3yyYeHne CBONUCTB CONMAHOM KUCSOTbI;

NpoBeAeHMe KadeCTBEHHbIX peakumn Ha xnopua-, bpomua- wm
noama-voHbl N HabngeHne NPU3HaKoB UX NPOTEKaHWS;

O3HaKkoMIeHue ¢ obpasuamm cepbl U ee NMPUPOAHbLIX COeaUHEHNN;

HabnogeHve npouecca oOyrnMBaHMA caxapa nog AeucTBUEM
KOHLEHTPUPOBAHHOW CEPHON KUCNOThI,

N3yYeHne XMMNYECKNX CBONCTB pa3baBrneHHON CEPHON KUCMNOTLI;

NpoBeJeHMe KadeCTBEHHbIX peakumn Ha cynbdua-, cynbuT- ©
cynbdaT-NoHbl U HabnaeHne NPU3HaKoB NX MPOTEKaHWUS;

O3HaKOMJIeHMEe C PU3NYECKMMN CBOMCTBaMM a3oTa, dpocdopa n nx
coeguHeHnn, obpasuamm a3oTHbIX U POChOPHbIX YooOpeHuia;

nonyyeHune, cobupaHue, pacrno3HaBaHWEe W W3YyYeHWEe CBOWCTB
aMmmuaka, nsyydeHue CBOMCTB CONle aMMOHUS;

NpoBeJeHNe KayeCTBEHHbIX peakuM Ha WOH aMMOHWUA, HUTPUT-,
HUTpaT- N pocaT-noHbI N N3yYeHne NPU3HaAKOB UX NPOTEKaHUS;

N3y4yeHne B3aMMOLENCTBUSA KOHLLEHTPUPOBAHHOM a30THOM KUCMOTbI
C Meablo, CBOMCTB POCPOPHON KUCNOTbI U €€ COSEN;

O3HaKOMIeHMe C MOAENIAMU KpUCTarnsiMyeckux peLleTok anmasa,
rpadputa ”n dynnepeHa, ¢ npoueccoMm ancopdbunm pacTBOPEHHbIX
BELLEeCTB aKTUBMPOBAHHbLIM yriiemM 1 YCTPOMCTBOM MPOTUBOrasa;

nonyyeHune, cobupaHue, pacrno3HaBaHWE W W3YyYEHWE CBOWCTB
YrIeKkncnoro rasa;

NpoBefeHMe Ka4yeCTBEHHbIX peaKkLmin Ha KapboHaT- U CUSTMKaT-NOHbI
N U3y4eHne NPU3HaKoB UX NPOTEKAHUS;

n3yyeHune B3aUMHbIX npespaLLeHnn kapboHaToB n
rmapokapboHaToB;

O3HakoMseHue ¢ obpasuamu NpUPoLHbIX KapOOHATOB U CUSTMKATOB,
C NpoAyKUMEN CUNUKATHOW NPOMBbILLIIEHHOCTN;

pelleHne IKCrnepuMeHTanbHblX 3adad no Teme «BaxHenwwue
HemMeTansbl U X COeANHEHNS».

MeTannbl u ux coeanHeHUs

O6wwe ceoncTtBa MeTannoB. ObLas xapakrepucTuka XMMmMYecKknx
S/1eMEHTOB — MeTarioB Ha OCHOBAHUKU X NonoxeHus B lNepunogmyeckon
cucteme xmmmdeckux anemeHtos . . MeHpeneeBa u CTpOeHUS



atomoB. Metannbl A- n b-rpynn. CTpoeHMe NpoCTbiX BeELEeCTB —
MeTannoB. MeTannuyeckasi CBA3b N MeTannmMyeckasa Kpuctannmyeckas
peweTka (NpMMUTMBHAA  Kybudeckasi, OBBLEMHO-LLEHTpUpOBaHHAs
Kybnyeckasi, rpaHeueHTpupoBaHHass Kybudeckasi, rekcaroHasnbHas
NNOTHOYyNakoBaHHas). 3aBUCUMOCTb OU3NYECKMX CBOMCTB METansoB OT
CTPOEHUA  KPUCTanmMoB. JNEKTPOXMMUYECKUA PS4 HanpsbKeHUK
meTanno. O0wme xmmmyeckne csonctea metanno. ObLme cnocobbl
NoSlydeHnUs1 MeTarnsioB, MeTannyprus. JOnekTponu3 pacnnaBoB W
pacTBOPOB COflenM Kak OAMH M3 cnocoboB MOSydeHUs MeTasnsos.
[ToHATME O KOPPO3UM METansnoB, OCHOBHblE CMOCOObI 3aWnTbl UX OT
kopposun. Cnnaebl  (CTanb, YyryH, AioopanioMuHui,  6poH3a).
[MpnMeHeHMe MeTanmnoB 1 cnnasoB B ObITY N NPOMbILLIIEHHOCTN.

Memannbi A-epynn

LlenoyHble MeTannbl: nonoxeHue B [lepuoandeckon cucrteme
xummnyeckmnx anemeHtoB [. . MeHgeneeBa, CTpOeHME WUX aTOMOB,
HaxoxaeHue B npupope. dPusmyeckme M XMMUYecKne cBoucTBa (Ha
npumMmepe HaTpus n kanug), nonydeHne. Okcuabl U rMAPOKCUALI HATPUS K
kKanusa. [pUMEeHeHMe LWEeNoYHbIX MeTanmnoB WU WX COeaAUHEHUN.
Buonornyeckas posib HaTpPUA U Kanusi.

LLlenoyHo3eMenbHble MeTansibl MarHin 1 KanbUWW: NONOXEeHUe B
[Mepunoguyeckon cucteme xmmmdeckux anemeHtoB . . MeHpgeneesa,
CTPOEHNE WX aTOMOB, HaxoxaeHwe B npupoae. dusmyeckne wn
XUMUYECKME CBOUCTBA MarHust U Kanbuusi. BaxHenwme coegumHeHus
Kanbuma n marHus (okcmpa, rugpokcuia, conu), CBOMCTBA, NPUMEHEHME.
XecTtkocTb BoAbl M cnocobbl ee ycTpaHeHus. KpyroBopoT Kanbuusi B
npupoae.

AntoMnHun: nonoxeHne B [lepnognyeckon CUCTEME XUMUYECKUX
anemeHtoB [1. . MeHpeneeBa, CTpOeHMe aToma, HaxoXaeHue B
npupoae. dusnyeckne U XMMUYECKME  CBOMUCTBA  alltOMUHUS.
AmMoTepHble CBOMCTBA OKCuAa 1 rmgpokcuaa antomuHma. lNpumeHeHve
antoMUHNA N ero CniaBoB.

Memannbi1 b-2pynn

Obwasa xapakrtepuctuka metannos b-rpynn (no6oyHbIX noarpynn):
nonoxeHue B lepnognyeckon cucteme Xmmmdeckmx anemeHtos [. U.
MeHgeneeBa, OCODEHHOCTU CTPOEHMS aTOMOB. HABREHME «npoBanay
9NEeKTpOHa Ha npuMepe CTPOEHUsI aTOMOB Xpoma, Meau, cepebpa.
BaneHTHble COCTOS\HMA aToMOB d-3MEMEHTOB, CTEMNEHM OKUCNEHUSA
aTOMOB B CO€AMHEHUsIX. 3aBUCUMOCTb KMUCMNOTHO-OCHOBHbIX CBOWCTB



OKCMOOB WM MMOPOKCUOOB METasnfoB OT 3HA4YeHUs CTEMEHW OKUCHEHUS
afeMeHTa B coeguvHeHUn (Ha npuMepe CoeauMHEHUA  Xpoma).
[NepBOHa4YanbHbIe NpeacTaBneHna O KOMMIEKCHbIX COeaUHEHNSAX.

Menb n cepebpo: cTpoeHne aToMoB, cTeneHn okucneHus. Odwme
KpaTkne npeacrtaBneHnss o U3MYECKUX U XUMUYECKMX CBOMCTBAX
NPOCTbIX BELLECTB (B3aMMOOENCTBME C KUCIIOTaMU-OKUCANTENSIMK), 00
NX oKcuaax, rmgpokcmuaax u consx, ux npumeHeHun. lNpeacraeneHns ob
aMMUayYHbIX KoMrnekcax cepebpa un mean. KayecTBeHHble peakuun Ha
KaTuoHbl Mean (2+) n cepebpa.

LInHK: CTpoeHue aToma, CTeneHb OKUCNEHUA. XapakTepucTuka
PU3NYECKUX U XUMUYECKMX CBOWCTB, TMPUMEHEHUEe, amMdOTepHble
cBOMCTBa okcuaa v rmgpokcnga. KadecTBeHHble peakuun Ha KaTUOHBI
LMHKa.

XXeneso: cTpoeHne aTtoma, CTeneHu OKUCNeHus. HaxoxaeHwe B
npupoge. duanmyeckme N XMMMYECKMe CBOMCTBA Xenesa, NpUMEHeHMe.
Buonornyeckaa posnb xenesa. Okengbl, rugpokcuabl n conu xenesa (1)
n xenesa (lll), nx cocrasB, cBoMcTtBa W nomnydyeHue. KayecTBeHHble
peakuMnm Ha KaTUOHbI xenesa (2+) n xenesa (3+). YyryH un cranp —
cnnasebl xenesa. [lpon3BoACTBO 4yryHa W CTann. JKorornyeckme
npobrembl, CBA3aHHbIE C METanNyprrieckumMmm Nnpon3BoacTBamu.

JKcnepMMeHTanbHoe n3yyYeHne BeLwecTB N ABNEeHUN:

O3HakoMmfieHMe ¢ obpasuyamuM MeTannoB W CANaBoB, WX
d13n4eCKMMN CBONCTBAMMU;

MoennpoBaHne MeTanIM4yeckon KpUCTanimyeckon peLueTku;

N3yyeHne B3aUMOAENCTBMS METansioB C BOAOW, C pacTBopammu
conen M KUCNOT, uUCCregoBaHMe MNpOLUEeCcCOoB 3f1eKTponmn3sa pacTBOpPOB
xnopuaa meaum (Il) n noguaa kanus, KOppo3mm MeTansos;

n3yyeHme o0cCoBEeHHOCTEN B3aMMOLENCTBUSA OKCMAOB Kamnbunsa W
HaTpUs C BOAOW, MX rMapokcnmaos — C okcuagom yrrepoda (IV) wm
Kncrnotamu;

n3yyeHne CBOWCTB KapboHaToB W ruapokapboHaToB Kanbuus,
>KECTKOW BOAbl;

N3y4yeHMe MpPOLIECCOB MNOMyYEeHUs TUOPOKCUOOB Xenesa, WX
XUMUNYECKNUX CBOUCTB;

N3yyeHne NPU3HaKkoB NPOTEKAHNSA KaYyeCTBEHHbIX peakuuin Ha NOHBbI
(MarHms, Kanbuusl, antoMUHNA, UMHKa, Xenesa (2+) n xeneasa (3+), mean
(2+);



HabngeHne U onMcaHne okpawmBaHUSA NNaMmeHn MoHaMM HaTpus,
Kanus n Kanbums;

nccrnegoBaHne am@OTepHbIX CBOWUCTB rMApoKcuaa antoMUHKUS,
rmgpokcuaa xpoma (I11) n rmgpokcmnga UmMHKa;

pelleHne JKCnepuMeHTasrbHbIX 3adady no Teme «BaxHenwwme
MeTasnmnbl U UX COeOUHEHUSI».

Xvmusa u okpyxarowias cpeaa

BewectBa u maTepuanbl B TMOBCEOHEBHOM >XU3HM 4ernoBeka.
BaxHenwmne BewectBa M maTepuansl, obrnactu ux MpUMEHeHus.
BesonacHoe Mcnonb3oBaHWe BELLECTB U XMMUYECKUX peakuun B ObITy.
[lepBas NOMOLLb NPU XMMUYECKNX OXOrax u OTpaBIieHUSAX.

HoBble maTepuanbl 1 TeXHONornu. NpuHUMNbI «3eNeHON XUMUN».

OCHOBbI  3KOMOrMYECKOW rPaMOTHOCTU. XUMUS W 300POBbLE.
3Ha4yeHne n3yvyaemMblX XMMUYECKUX SNIEMEHTOB U UX COeLVHEHUn Ons
YHKUMOHNPOBaAHNA oOpraHMamMa 4ernoBeka. [loHATME O 3400pOBOM
obpase KU3HMW.

XnMmunyeckoe 3arpsisHeHuMe OKpyxarllen cpefbl. JKonorndyeckme
npobrnembl, CBA3aHHble C COeAWHEeHUSMW yrriepoga, asoTa, cepbl,
Tsxkenblx metannoB. [loHatme o T1OK. Ponb xummnm B peweHumn
3KOSormyeckmx npobnem.

JKcnepuMeHTaneHoe n3yyeHue BELLEeCTB n ABMEHWIN:
O3HakoMsieHMe ¢ obpasuamyn maTtepuanoB (CTeKno, cnnasbl MeTansnos,
NONUMEpPHbIE MaTepuarbl), onpegeneHne KUCIIOTHOCTU NPUPOLHbIX BOA,
MOAEeNMpoBaHMe npouecca obpasoBaHUS KUCNOTHOMO AOXKASA, U3yyYeHue
€ro Bo34encTBmnA Ha MmaTtepuarnsl.

NMoBTOpeHne u o0600WEHNe 3HAHUU OCHOBHbIX pas3fernos
KypcoB 8-9 knaccos

Mepuognyecknn 3akoH u [llepuogunyeckasi cuctema XUMUYECKUX
3fIeMEHTOB B CBeTe nNpeacTaBfeHUn O  CTPOEeHust  aToma.
3aKOHOMEPHOCTU B U3MEHEHUN CBOWCTB XUMUYECKUX SSIEMEHTOB U UX
coeIMHEeHUN B nepuoaax v rpynnax.

CTpoeHue BelwectBa B TBEPAOM, XUAKOM W rasoobpasHoMm
COCTOAHUU. Buabl Xmummnyeckon cBssn. 3aBUCMMOCTb CBOMCTB BeLLECTBaA
OT TUNa KPUCTaNIMYECKON peLLeTKN U Buaa XMMmM4eCcKon CBA3MN.

Knaccugukaumna xvMmuyecknx peakuun no pasfnunuyHbiM rMpusHaKam.
[MporHosnpoBaHue BO3MO>XHOCTU npoTeKkaHns XUMUNYECKUX
npeBpaLleHn B pasfiMyHbIX YCNOBUSAX Ha OCHOBE npeacTaBlieHuin
XUMUYECKOWN KNHETUKN N TEPMOLMHAMMUKN.



Xumnyeckme peakumm B pactBopax. [mgponus conen. Peakuuum
OKUCIIEHNS-BOCCTAHOBIIEHUSA. QNEKTPONnn3.

CsoncTtBa KMCNOT, OCHOBaAHWN U CONEN B CBETE npeacTaBneHnn od
3NEKTPOSNIUTUYECKON auccoumaumm n OKUCINUTENbHO-
BOCCT@HOBUTESbHbIX PeaKLUsiX.

MexnpedmemHbie cesizu

Peanusauma mexnpegMeTHbIX CBS3EeW Npu U3ydeHun xmmum B 9
Knacce OCYyLLeCTBNSETCA  4epe3  UCMONb30BaHME  Kak  obLimx
€CTEeCTBEHHO-HaY4YHbIX MOHATUM, TaK N NOHATUN, MPUHATLIX B OTAENbHbIX
€CTECTBEHHbIX HayKax.

Ob6LWne ecTecTBEHHO-Hay4YHble TMOHATUA: dBNeHue (npowecc),
Hay4yHbln  pakT, runoTesa, Teopusl, 3aKOH, aHanua, CUHTES,
Knaccudukaums, NepMoanNYHOCTb, HabnogeHne,  9KCNEePUMEHT,
MOEeNnMpoBaHne, NU3sMepeHne, Moaenb, TEXHOMOMns, Matepuaroi.

dunsmka: BewWwecTBO, Teno, @U3NYEecKne BeENUYUHBI, €ONHULbI
N3MepeHns, macca, 06bLEM, KONIMYECTBO TEMNSIOThl, aTOMbl U MOSEKYIbI,
arperatHble COCTOSIHME BeLlecTBa, CTPOEHME rasoB, XWOKOCTENW W
TBEpAbIX  (KpUCTannuMyeckux) Ten, KpucTannuyeckast  pelleTka,
3rIeKTPOH, AOpO aToma, MNPOTOH, HEWTPOH, WOH, HYKNuUA, W30TOrbl,
KBaHTbl, paguoaKkTUBHOCTb, anbda-, ©6eTta- ”n ramma-msnyyeHue,
ANEKTPUYECKUA 3apsan, NPOBOAHUKK, MONYNPOBOAHUKN, OMINEKTPUKMN,
COIMHEYHbIN CNEKTP, pa3noXxeHne Benoro cBeTa B CNEKTP.

Buonorna: askocuctema, O6uocdepa, HOTOCUMHTE3, MPOLIECCHI
obMeHa BewecTB, MMUHepasrbHble YA0OpPEeHUsl, MUKPOISIEMEHTHI,
MaKpO3feMEHTbI, NMTaTeNbHbIE BELLLECTBA.

[eorpadpusa: armocdepa, rugpocdepa, MUHeEparbl, T[OPHbIE
nopoabl, NnosnesHble UcKkonaemble, TONMBO, BOAHbLIE PECYPCHI, NriaHeTa
3emns.

TexHonornsa: CTpouTenbHbIE TEXHOMOMMKN, CENbCKOXO3ANCTBEHHbIE
TEXHOMNOMMU, TEXHONOrnm 9IEKTPOHHOM NPOMBbILLSIEHHOCTH,
HaHOTEXHOMNOIMNM.



NNAHUPYEMBIE PE3YJIbTATbI OCBOEHUA TMPOIPAMMbBI 10
XM HA YPOBHE OCHOBHOIO OBUWEIMO OBPA3OBAHUA
(YFNYBJNEHHbIN YPOBEHb)

JINYHOCTHBIE PE3YJIbTATDI

JInyHOCTHbIE  pe3ynbTaTbl OCBOEHUSI MNpPOrpamMmbl  OCHOBHOIO
obwero obpasoBaHus AocTuUraloTcss B Xode obydyeHus XuMnn B
eanHcTBe y4ebHOM 1 BoCnMTaTeNbHOW AEATENbHOCTM 06pa3oBaTenibHOM
opraHmsauum B COOTBETCTBUM C TPaAULMOHHBIMW  POCCUNCKUMU
COLMOKYNbTYPHbIMMU n AYXOBHO-HPABCTBEHHbIMU LEHHOCTSMM,
NPUHATBIMM B OOLlecTBe npaBuvnamMnm M HOpMamMu MOBEAEHUs W
CNOCOOCTBYHOT  npoueccam  CaMOMO3HaHWs,  caMmopasBuUTUa U
coumnanmsauum ody4varoLmnxcs.

JIn4HOCTHbIE pe3ynbTaTbl OTPaXKarT TFOTOBHOCTbL OByYaroLLMXCS
PYKOBOLACTBOBATLCA CUCTEMOW MO3UTMBHbIX LLEHHOCTHbLIX OPUEHTaLMn U
pacluMpeHmne onbiTa AesaTenbHOCTU Ha ee OCHOBE, B TOM YMCIle B YacTu:

1) naTpMOTUYECKOro BOCNUTaHUA:

NPOSIBNEHME  LEHHOCTHOIO  OTHOLWIEHUA K  OTEYEeCTBEHHOMY
KynbTYypHOMY, Hay4YHOMY W WCTOPUYECKOMY Hacrneguto, noHMMaHue
3HAYEHUSA XMMWYECKOM HayKM N TEXHOMOMMU B XMU3HU COBPEMEHHOIO
obLiecTBa, B pa3BUTUN SKOHOMUKN Poccumn 1 CBOero permoHa;

2) rpaXxgaHCKoOro BOCNUTaHUs:

npeacTaBneHMe O  coumarnbHbIX  HOpMax M npaBunax
MEXITMYHOCTHbIX OTHOLLIEHU B KONnnekTuee, nposiBrieHune
KOMMYHUKaTUBHOW  KynbTypbl B  pa3HOOOpa3HOM  COBMECTHOWM
AesaTenbHOCTY;

CTPEMSIEHNE K B3aMMOMOHMMaHMIO U B3aMMOMNOMOLM B npouecce
y4ebHOM N BHEYYEBHOM OEATENBLHOCTY;

FOTOBHOCTb OLEHMBATb CBOE MNOBEAEHME U MOCTYMKA CBOMX
TOBapuLen C MNO3ULMM HPABCTBEHHbLIX WU MNPaBOBbIX HOPM C y4YeToOM
OCO3HaHMA NOCeaCTBMN NOCTYMNKOB,

3) popmMupoBaHUA LEHHOCTU HAYYHOIO NO3HAHUA:

MMWPOBO33PEHYECKME MPEACTaBfieHns1 O BELWECTBE U XMMUYECKON
peakuumn, COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKu U
HeobxoauMble Onst MOHUMAHUS CyLLHOCTU Hay4YHOW KapTUHbl MUPa;

OCO3HaHME LIEHHOCTU Hay4YHOro MO3HaHMS ONA Pas3BUTUSA KaXKdoro
YyernoBeka 1 NpPon3BOAUTENBbHbLIX CUIT ObLLEecTBa B LIENTIOM, POfn U MecTa



Haykm  «XuMusi» B CUCTEME  HayyHbIX  MpeacTaBfieHunM O
3aKOHOMEPHOCTAX pas3BUTUS MPUPOAbl, B3aMMOCBA3SX 4erioBeka C
NPMPOAHON N TEXHONOIMYECKOWN cpenom;

no3HaBaTeflbHast MOTUBALNA N NHTepeC K 06y4yeHnto, roTOBHOCTL U
CNoCcOBHOCTb K camMopasBUTULO n camoobpasoBaHuio, K
nccrnenoBaTenbCkoM  OEATENIbHOCTM, K OCO3HaHHOMY  Bblbopy
HanpasfeHusl 1 YPOBHSA fanbHenwero oby4yeHus;

4) BOCNUTaAHUA KyNbTypbl 340POBbS:

OCO3HaHWe LIEHHOCTW XXWN3HWU, OTBETCTBEHHOIO OTHOLLEHNSA K CBOEMY
300pOBbLIO, YCTaAHOBKA Ha 300pOBbii 00pa3 XWU3HK, OCO3HaHWEe
nocneacTBMA U HenpusTMe BpedHbiX npuBbldek  (ynoTpebneHus
ankorons, HapKOTUKOB, KYpPeHUs1), HeoBXoaUMOCTN CcOBnoaeHUs nNpaBus
B6e3onacHoCTM Npu obpalleHnn ¢ XMMUYEeCKNMMN BeecTBaMn B y4eOHbIX
N )KU3HEHHbIX CUTYauUsX;

5) TpyaoBOro BOCNUTaHUA:

dopmMmunpoBaHue LLEHHOCTHOrO OTHOLLEHMNA K TpyLoBOW
AEeATEeNnbHOCTU KaK €eCTeCTBEHHOM noTpebHOCTM 4enoBeka U K
nccnegoBaTenibCkonM AesATENbHOCTU KakK BbICOKO BOCTpebOBaHHOW B
COBPEMEHHOM 00OLLEeCTBE;

pasBuUTME UHTepeca K npodeccusim, CBA3aHHbIM C XUMWEW, B TOM
yucrne K npodpeccmamMm HaydyHou cdpepbl, OCO3HaHME BO3MOXHOCTU
camopeanusauum B 3Ton cqepe;

6) aKonorm4yeckoro BOCNUTaHUA:

OCO3HaHWe HeobXoOMMOCTM OTHOLUEHUSI K NPUPOAE KaK MCTOYHUKY
XW3HM Ha 3eMrsie, OCHOBE ee CyLLeCTBOBaHUS;

MNOBbILLIEHME YPOBHSA 3KOMOMMYECKON KynbTypbl: npuobpeTteHune
ornbiTa NfIaHNPOBAHUSA NOCTYMNKOB N OLEHKN UX BO3MOXHbIX NOCHeaCTBUMN
ANS OKpy)Xalowen cpeabl; oco3HaHue rnobanbHOro  xapakrepa
9KONOrMyeckmx Npodbnem n nyTemn nx peleHunst; CnocobHOCTbL NPUMEHATb
3HaHWA, nosfyyaemble MpU U3YYEHUU XUMWUKW, AN pelleHus 3ajad,
CBA3aHHbIX C OKpY)XaloLlen cpenon; akTUBHOE Henpuatue AOenCTBUn,
NPUHOCALWLMX Bpen OKpyXalLllen cpene; OCO3HaHMe CBOeW PoSiv Kak
rpaxxgaHuHa n notpebutens B YCNoBUSAX B3aMMOCBA3N MPUPOOHOMN,
TEXHOMOMMYecKkon U coumanbHOM cpefd;, FOTOBHOCTb K Yy4acTui B
NPaKkTU4eCcKon AesATENTbHOCTN SKONOrM4yeCcKkom HanpaBieHHOCTN.

METAMNPEOMETHbIE PE3YJIbTATbI



MeTanpeameTHble  pesynbTatbl  0By4yalOLMXCH,  OCBOUBLUMX
nporpaMmmy no XMMmMm OCHOBHOIO 06LLero obpasoBaHusi, BKNOYatoT:

YCBOEHME  MEeXOUCUUNIMHAPHBIX  (MeXnpeaMeTHbIX) MOHATUWN,
oTpaxawwux mMaTepuanbHOe €eOWHCTBO Mupa U Mpouecc MOo3HaHUA
(BEWecTBO, CBOWCTBO, 9HeEprusd,  sBreHWe, HaydHblh  oakT,
3aKOHOMEPHOCTb, FMMNoTe3a, 3akoH, Teopusi, HabngeHne, namepeHme,
nccrnegoBaHne, 9KCNEepUMEHT N apyrue);

oBrageHve YHUBepCcanbHbIMU y4ebOHbIMU AEeNcTBUSMHA
(no3HaBaTesnbHbIMW, KOMMYHUKaTUBHbLIMU, PErynsaTUBHLIMW), BaXXHbIMU
ANS NOBbIWEHNA 3(MEKTUBHOCTU OCBOEHUSA COAep)KaHUs y4ebHoro
npeameta, QOPMUPOBAHUA  KOMMETEHUMW, a TakKkKe [MPOEeKTHO-
ncenegoBaTenbCKon AeATENbHOCTM 06yYaloLWMXCS B Kypce XUMUU;

CMOCOBOHOCTb MX MCMNoSib3oBaTb B y4ebHOW, MO3HaBaTesIbHOW WU
coumanbHOW NpaKTUKe.

No3HaBaTenbHble YHUBEpPCcalribHble y4eOHble AencTBUsA

Ba3oBble nornyeckue oencTBUA:

YMEHUS MCMNOSib3oBaTb MpPUEMbl JIOrMYECKOro MbIWSIEHUS NpU
OCBOEHNWN 3HAHWI: pacKpblBaTb CMbICIT XUMUYECKUX NMOHATUN (BblOENATb
NX CyLLECTBEHHbIE NPU3HaKK, YyCTaHaBnMBaTb B3aMMOCBS3b C OPYrMMU
NOHATUAMM); aHanuM3npoBaTb, CpaBHMBaATb, o06o0OWaTb, BbIOMpPaATb
OCHOBaHMA Ans  knaccudukaumm n  cuctemaTmsaumm  XUMUYECKUX
BELWLECTB W  XUMUYECKUX peakuun; ycTaHaBnMBaTb  MPUYMHHO-
CNeACTBEHHbIE CBA3N MeXay 00 bekTaMmn U3y4yeHust; CTPOUTb JIormyeckmne
paccyxneHus (MHAYKTUBHbIE, AeOYKTMBHbIE, MO aHanoruu); npegnaratb
KpUTepuUn n BbISBNATbL OOLLUME 3aKOHOMEPHOCTU U MNPOTUBOPEYUs B
n3yyvaemblx npoueccax u ABNeHusX; NPOBOANTb BbIBOAbI U 3aKITHOYEHUS;
YMEHUS NPUMEHATb B Mpouecce MNO3HaHUA MNOHATUA (NpegMeTHble U
MeTanpeamMeTHbIE), cuMBoOnn4yeckne (3HakoBble) Moaenu,
ncnonb3yemblie B XUMUW, npeobpas3oBbiBaTh MOAENbHbIE
NpeacTaBneHns — XMMUYECKUA 3HaK (CUMBOS 3fiEMEHTa), XUMUYecKas
dopmMmyna n ypaBHEHNE XMMUYECKON peakunn — rnpu pelleHnmn y4yebHbix
3afay; C y4eToOM 3TUX MOAENbHbIX MpeAcTaBfeHUn XapakTepusoBaTb
n3yyaemble XMMUYECKME BELLECTBA N XMMUYECKME pPeaKLnN.

BbasoBble wuccnepgoBaTtenbckue pAencTeBua (MetoAbl Hay4yHOro
NO3HaHUA BELECTB U IBJIEHUN):



YMEHUS NPUMEHSATb METOAbl Hay4YyHOro MO3HaHUS BeLWecTB WU
SBMIEHUA HA 3MMUPUYECKOM U TEOPEeTMYEeCKOM YPOBHSAX B Yy4yeOHOM
No3HaBaTesSIbHOW M NPOEKTHO-UCCeaoBaTelIbCKOM AeATeSIbHOCTY;

YMEHUS UCNOSb30BaTb MNOCTAaBMIEHHbIE BOMPOCbl B KayecTsBe
MHCTPYMEHTA MO3HaHMS W  CaMOCTOATENbHO CTaBUTb  BOMPOCHI;
aHanusupoBaTb @akTbl, BbIABNATL W dOpMynupoBaTb npodnemy,
onpefenaTb uernb U 3aJayun, COOTBETCTBYIOLLME peLleHUo npobnems;
npegnaratb onucaTesibHYl0 UM OBBbACHUTENbHYID  TUNoTesy U
OCYLLeCTBNATL €e [MpPOBEpKY; YMEHWa NpoBOAUTbL  U3MepeHUd
HeobXxoaMMbIX napameTpoB, BblYMCIEHUS, MoAenupoBaHue,
HabnageHMss U1 9KCNEepUMEHTbl  (peanbHble UM MbICMEHHbIE),
CaMOCTOATESNIbHO  MPOrHO3upoBaTb  pesdynbTatbl, OpPMynnpoBaTb
0006LWweHna 1 BbiBOAbl MO pe3ynbTataM MNpPOBEOEHHOro onbITa,
nccnegoBaHnd, COCTaBnNATb OTHET O NpogenaHHon paboTe;

Pa6oTta ¢ nichopmaumen:

YMEHUS OPUEHTMPOBATLCS B PasfiMyHbIX UCTOYHMKAX MHdopMauum
(Hay4Ho-nonynspHas nutepaTtypa XUMUYECKOro cogepxaHus,
cnpaBoyHble  nocobuda, pecypcbl  WHTepHeTa); aHanusuposaTb
NHOPMALMIO U KPUTUYECKM OUEHMBaTb €€ [O0CTOBEPHOCTb MU
HENPOTUBOPEYNBOCTb, OTOMpaTb U WMHTEPNPETUPOBaTb WHGOPMAaLMIO,
3HauYuMMyl0 AOna  peweHuss yv4ebHoOW 3agadn; yMEHUs NPUMEHATb
pasfiMyHble MeTodbl U POpMynMpPoBaTh 3anpockl Npu noucke n otbope
WHpopMauun, HeobxoaMmon ANs  BbINONHEeHUs Yy4ebHbIX 3ajav;
ncnonb3oBatb  MHAPOPMALMOHHO KOMMYHUKATUBHbIE TEXHOMOMMU U
pasfinyHble  MOMCKOBblE  CUCTEMbI; CaMOCTOSITENIbHO  BbIOMpaTb
onTuMarsnbHy opMy npencTaBneHus MHopmMauumn (Cxembl, rpaduku,
anarpamMmmbl, Tabnuubl, PUCYHKM W gpyrve  opMmbl); yYMeHUs
MCMOMb30BaTb Hay4HbI $A3bIK B KadecTBe cpeacrtBa paboTbl C
XUMNYECKON MHGPOPMaLMEN; NMPUMEHATbL MeXnpeaMeTHble (dousnyeckue
N MaTtemaTuyeckme) 3Hakm Wn cumBOSbl, opmynbl, abbpesBmaTtypbl,
HOMEHKNaTypy, wucnonb3oBatb W  npeobpas3oBbiBaTb  3HAKOBO-
CUMBONYECKNE cpeacTBa HarnagHOCTH.,

KoMMyHUKaTUBHbIE YHUBepcCarnbHble Yy4eOHble AeUCTBUA:

1) ymeHus obLieHns (MMCbMEHHON U YCTHOM KOMMYHUKaLMK):
npeacrTaBnATb  MOMyYeHHble  pe3ynbTaTtbl  MO3HaBaTENbHOW
OEATENbHOCTU B YCTHbIX W MUCbMEHHbIX TEKCTax; NybrnYHO BbICTYNaThb C



npeseHTauMen pesynbTaToOB BbINOSTHEHUS XMMUYECKOrO 3KCNepuMeHTa
(uccnepoBaTtenbckon nabopaTtopHOM UMK NpakTU4Yeckon paboThl,
y4ebHOro npoekra); B xoge Auanora v (unv) OUCKYCCUM 3adaBaTtb
BOMNPOCHLI N0 06CyXgaemon TeMe 1 BbiCKasblBaTb naen, gopmMynmpoBaTb
CBOW NPeasioXKeHNss OTHOCUTENBHO BbINOMHEHUS NMPEAIOXKEHHOW 3a4a4u.

2) yMeHus y4ebHoro cotpygHmyectsa (rpynnoBas KOMMYHUKaLMS):

yyactBoBaTb B rpynnoBbiX dopmax paboTbl: nMnaHMpoBaTb
opraHu3aumio  CoBMeCTHOW paboTbl, onpefendts CBOK  POISib,
pacnpenensaTb 3agayun Mexay YreHamMmm rpynnbl; BbIMOSHATL CBOK YacTb
paboTbl, KOOPAMHNPOBATL CBOU AEUCTBUS C AEUCTBUSIMU OPYIMX YIIEHOB
KOMaHabl, onpeaensiTb KpUTepum Mo OLEHKE KayecTBa BbIMNOSIHEHHOW
paboTbl; pellaTb BO3HMKalLWMe NpobnemMbl Ha OCHOBe ydeTa 0bLmx
MHTEPECOB M COrfacoBaHUs MNO3vUMK, ydacTBoBaTb B 0O6CYXOeHUW,
oOMeHe MHEeHMsIMKW, «MO3roBOM LITYypMe» W  Apyrux  copmax
B3aMMOOENCTBUA.

PerynatuBHble yHuBepcanbHble y4ebHble AeMcTBUA

OBnageHne  yHuMBepcarnbHbIMA  Y4E€OHbIMM  PErynsTUBHbIMU
AENCTBUAMWN BKIHOYaET pas3BUTUE CaMoopraHm3aunn, CaMOKOHTPONS,
CaMOKOppEKLNKN, B TOM YUCHE:

yMEHUs pewaTtb Yy4yebHble W uccrnegoBaTenbCkMe — 3afauu:
CaMOCTOATENbHO  BbIOMpaTb Ccrnocob peleHns y4yebHou 3agaun
(CpaBHMBaTb HECKONbKO BapuaHTOB peLleHns, BblOMpaTb Haubonee
NOOXOOSAWMN C Y4ETOM CaMOCTOSTENbHO BbIOENEHHbIX KPUTEPUEB),
nnaHuMpoBaTtb CBOW  paboTy npu  peweHun  y4yebHom  unu
MCCrnegoBaTeNbCKOM 3afayn; Ha OCHOBE MOJSyYEeHHbIX pe3yrbTaToB
dopmynmpoBaTb 0606LIEHMS U BbIBOAbI, MPOrHO3MPOBaTb BO3MOXHOE
pa3BuUTME MNPOLIECCOB; aHanM3nMpoBaTb pe3yfibTaTbl: COOTHOCUTbL CBOWU
AencTBma C nnaHMpyemMbiMn pesynbTaramu, OCYyLLECTBNATb
CaMOKOHTPOMb OEATENbHOCTU; KOPPEKTUPOBATL CBOK OEATENIbHOCTb Ha
OCHOBE camoaHarnm3a 1 CaMOOLIEHKMN.

NMPEAMETHbIE PE3YJIbTATbI

MpeameTHble pes3ynbTaTbl OCBOEHUS nNporpamMMmbl MO XMMUU
OCHOBHOro obuiero obpasoBaHus Ha YrnybrneHHOM YypoBHE WMEKOT
obwee cogepxaTenbHoe SAPO C NpeaMEeTHbIMM  pesynbTaTamu
6a30BOro ypoBHs, cCoOrmacoBaHbl Mexgy cobon, 4To no3BonseT



peann3oBbiBaTb YriybrneHHoe wu3yyeHne Kak B paMKax OTAeSbHbIX
KnaccoB, Tak W B paMKax peanusaumm  unHaMBMAOyanbHbIX
obpasoBaTesibHbIX TPAEeKTopui, B TOM YMUCIIEe WUCMNOSMb3ys CceTeBoe
B3aMmogencTtBne  opraHumsaumn. [lo  3aBeplieHunM  peanusauyum
nporpammbl yriybneHHoro ypoBHSA oby4atowmecss cMoryT getarnbHee
OCBOUTb MaTepuarn, OBfafdeTb PaCLUMPEHHBLIM KPYromMm TMOHATUA U
MeTOOB, pewaTb 3agaqn bonee BbICOKOro YPOBHS CITOXXHOCTW.

[MpeomeTHble pe3ynbTaTbl BKKYAKOT: OCBOEHWE OOy4alroLMMUCA
Hay4YHbIX 3HaHWN, YMEHUA W CcnocoboB OEWNCTBUIA; OCHOBbI Hay4yHOro
MbILUMEHUS; BUObl OEATENbHOCTM MO MOSTyYEHUIO HOBOrO 3HAHWUS, €ro
WHTepnpeTaumn, npeodbpasoBaHMO U MNPUMEHEHMUIO B  PasfINYHbIX
y4ebHbIX U pearnbHbIX XW3HEHHbIX ycroBusx; obecnednsBaloT
BO3MOXHOCTb  YCMELHOro oby4yeHnss Ha cregyruwem  ypoBHE
obpasoBaHus.

K KoHLy oBy4eHnsa e 8 knracce y obyyatowerocs dyayT coopmMmpoBaHbl
cnegywwme npeameTHble  pe3ynbTaTbl  U3yYEeHUA  XMMUW  Ha
yrny6rneHHbIM YyPOBHE:

pacKkpblBaTb CMbICIT OCHOBHbIX XUMWYECKUX TMOHATUW: aToMm,
MOneKyna, XUMWYECKUA JNeMeHT, MeTans, HemeTanmn, annoTponus,
NpOCTOe BELLECTBO, CIIOXXHOE BeLecTBO, CMeCb (ogHOpoadHas W
Heo4HopoaHas), BaneHTHOCTb, OTHOCUTENbHAasA aToMHas n
MOJIEKyNnApHaa Macca, KofiM4ecTBO BeLlecTBa, MOJSib, MOsipHas macca,
MaccoBasd OONsi XMMWUYECKOro 3fieMeHTa B COeAMHEHUWN, MOSSAPHbIN
00bEéM, OTHOCUTENbHAsA NSIOTHOCTb ra3oB, OKCWUA, KMUCIOTa, OCHOBaHue,
COJSib, aMOTEepPHbIN OKcKa, amMqOTEpPHbIN TUAPOKCUL, XUMUYECKaS
peakumsl, Knaccuukauma peakuun: peakumm COeauHEHUSs, peakuum
pasfoXeHns, peakunun 3aMeLleHusi, peakumm obmeHa, 9K30- W
3HOOTEPMUYECKME peakunn; TENSTOBON 3dEKT peakumm; sapo atoma,
9MIEKTPOHHbLIA CfoOM atoma, aToMHas opbuTanb, paguyc artoma,
XMMUYecKass CBS3b, MOSIIPHaAs M HenonsipHas KoBaneHTHasi CBA3b,
NOHHas CBS3b, MOH, KATMOH, aHMOH, pacTBOpP, MaccoBasi 4ONS BellecTBa
(MpoueHTHasa KOHLUEHTpauud) B pacTBOpe, MOMSApHasi KOHUEHTpauus
BelWecTBa B pacTBOpeE; 3NEKTPOOTPULATENBHOCTb, CTENEHb OKUCIIEHUS,
OKUCNUTENN N BOCCTAHOBUTENW, OKUCNEHWE U BOCCTaAHOBIIEHME,
OKUCNUTESIbHO-BOCCTAHOBUTESIbHbIE  peaKkunn, MeToq ONEeKTPOHHOro
B6anaHca,;



UNNKCTPUPOBaTbL B3aUMOCBA3b OCHOBHbBIX XMMWUYECKUX MOHATUA U
NPUMEHATb 3TN MOHATUA NPU ONUCaAHNN BELLLECTB U UX NpeBpaLLEeHNN;

NCMNONb30BaTb XMMUYECKYHD CUMMBOSIUKY A1 COCTaBfeHust popmyn
BELLECTB N YpaBHEHUN XUMUYECKNX peakLmi;

onpenenaTb BanNeHTHOCTb aTOMOB 3fIEMEHTOB B  OGMHApPHbIX
COEdMNHEHUsIX, CTeneHb OKUCMEHUst 3MEeMEHTOB B  OWHapHbIX
COeIMHEHUsIX, MPUHAASIEXHOCTb BELWeCTB K OnpeaerieHHoOMYy Kraccy
coeiHeHun No dopmynam, BUAbl XMMUYECKON CBA3M (KOBareHTHOM U
MOHHOWN) B HEOPraHNYECKUX COEeANHEHUSIX;

pacKkpbiBaTb CMbICST 3aKOHOB COXPaHEHUs MacCbl BeELLECTB,
NnocTosiHCTBa cocTaBa, [lepuoguyeckoro 3akoHa [. W. MeHnpeneesa,
aTOMHO-MOJSEKYNAPHOM Teopuu, 3akoHa ABoragpo M ero crneacTtBui,
NpeacTaBneHnn O HayyHbIX MeTodax MO3HaHus, B TOM 4ucne
3KCNEPUMEHTAmNbHbLIX U  TEOPEeTUYECKUX MeTodax UuccrneaoBaHus
BELLECTB N U3YHYEHUS XMMNYECKUX PeaKkLnN;

AEMOHCTpUpoBaTb MOHMMaHMEe Nepuoanvyeckon  3aBUCUMOCTU
CBOWCTB XMMUWYECKUX 3NEMEHTOB OT UX nonoxeHusa B [lepuognyeckomn
CUCTeME:

onucbIBaThb n XapakrepunsoBaTtb Tabnuynyto dopmy
[Meprnoan4eckon CUCTEMbI XMMUYECKMX AFIEMEHTOB: pasnnyaTb MOHATUSA
«rnaeHas noarpynna (A-rpynna)» n «nobodHas nogrpynna (b-rpynna)»,
«Marnble nepunoabl» n «bonbline neproably;

COOTHOCUTb 0BOO3Ha4YeHusa, KOTopble WuMerTca B Tabnuue
«lNepunognyeckas cuctema XUMUYECKNX  anemeHtoB  [. n.
MeHpeneeBa», C 4YUCNOBbIMW XapaKTEPUCTUKAMW CTPOEHUS aTOMOB
XUMUYECKNX ONEMEHTOB (cocTaB W 3apsag  sgpa, obuwee 4ucno
9NIEKTPOHOB U pacnpeneneHne nx rno arnekTPoHHbIM CIOsM);

OOBACHATL CBA3b MONOXEHUA 3nemeHTa B [lepuogndeckon
cucteme C pacrnpeneneHmeM 3f1IeKTPOHOB MO 3HEPreTUYECKUM YPOBHSM,
NoaypPOBHAM 1 opbutansm aToMOB NeEPBLIX YETbIPEX NEPUOAOB;

KrnaccudunumpoBatb  XMMUYECKNE  3fIEMEHTbl, HeopraHudeckue
BELLEeCTBa, XMMUYECKNE peakumm (MO YMCIy U COCTaBy y4acTBYHOLLUMX B
peakumn BeLecTs, No TeNNoBOMY 3PdEKTY);

XapaktepusoBaTb (onucbiBaTb) U3NYECKME W XUMWUYECKME
CBOMCTBA NPOCTbIX N CIIOXHbIX BELWEeCTB: KMUCropoaa, Bogopoaa, Boabl,
obLne XMmMmyeckne CBOMCTBA OKCUOOB, KUCIIOT, OCHOBaHUW U CONeEwn,
reHETUYECKYl0 CBA3b MeXOy HuMKM, noaTeepXxpgas npumepamm
MONEKYNAPHbIX YpaBHEHUN COOTBETCTBYHOLLUNX XMMUYECKNX peakumn;



onucbiBaTb poOfb KUcropoda, Bogopoda M BOAbl B MPUPOAHbLIX
Npoueccax, B >XMBbIX OpraHuamax, WX MpPMMEHEHNE B pPasfNYHbIX
oTpacnsx  MNPOMbILWSIEHHOCTM,  BO3MOXHOE  MCMNOfb30BaHWe B
COBPEMEHHbIX TEXHONOMNSX;

0OBACHATL M MPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBMCUMOCTU
OT WX COCTaBa M CTPOEHUHA, BO3MOXHOCTM MPOTEKAHUA XUMUYECKMX
NpeBpaLeHnin B pasnuyHbIX YCNOBUSIX;

BblYMCASATb OTHOCUTENbBbHYIO MOSEKYISAPHYI0 U MOSISIPHYIO Macchl
BELLECTB, MOSSPHYD Maccy CMeCW, MOJSbHYK [0S0  XUMUYECKOro
afieMeHTa B COeMHEHNN, MAcCOBYIO A0S0 XMMUYECKOro afieMeHTa no
doopmyrie coeguHeHUs, HaxoauTb NMPOCTENLLYO hopMyny BellecTBa no
MacCoBbIM WM MOSbHbIM  [OMSIM  3fIEMEHTOB, MacCOBYH AOSH0
BewecTBa B pacTBOpPE, MOMSAPHYH KOHUEHTpauui BellecTBa B
pacTBope, NPOBOAUTb pacyeTbl N0 YPaBHEHNAM XMMUYECKON peakuuu;

NPUMEHATb OCHOBHbIE OMNepauun MbICIIUTENbHOW OEATENbHOCTU —
aHanM3 W CWHTe3, cpaBHeHue, o06o6leHre, cucTemaTnsaumio,
Knaccudukaumio, BbIsIBIEHWE MPUYNHHO-CNEACTBEHHbLIX CBA3ENn — Ans
N3y4eHNss CBOMWCTB BELLECTB M XMMWUYECKUX peakuuhi, eCTeCTBEHHO-
HayyHble  MeToAdbl  MO3HaHuMs  —  HabnwogeHwe,  M3MepeHue,
MoAenupoBaHne, 3KCNEPUMEHT (peasribHbli UM MbICIIEHHbIM) — ONS
OCBOEHNA y4ebHOro coaepxaHus;

packpbiBaTb CYLLHOCTb MPOLECCOB OKUCMEHUA N BOCCTAHOBIEHUS,
COCTaBNATb YpPaBHEHUS MPOCTbIX OKUCINTENbHO-BOCCTAHOBUTENBHbIX
peakuun (MeTogoM 3MEKTPOHHOro 6anaHca);

yCTaHaBnMBaTb  CBA3M  MexXQy peanbHO  HabngaembiMu
XUMUYECKMMMN SABMIEHUAMU U NpoLeccamMu, NPOUCXOASALLMMN B MAKpo- U
MUKpOMUpE, OBBACHATL NPUYNHBI MHOro06pa3uns BeLecTB, COOTHOCUTb
XUMUYECKNE 3HAHNSI CO 3HAHUSIMW OPYTUX y4ebHbIX NpeaMeToB;

cobnogatb npasuna 6esonacHon paboTbl B nabopatopun npu
MCMNOMb30BaHUN XMMUYECKOM Mocyabl M obopyaoBaHus, a Takke
nNpasuna obpalleHnsa ¢ BellecTBaMn B COOTBETCTBUM C MHCTPYKUNAMMU
BbINOSIHEHMA NabopaTOPHbIX OMbITOB M MNPaKTU4YeCcKkux paboT no
nony4yeHnto un cobupaHmio rasoobpasHbiX BellecTB (Bogopoga MU
Kncrnopoaa), NpuroToBMIEHMIO PACTBOPOB C OMpederieHHON MacCOBOM
A0rien pacTBOPEHHOIO BELLECTBA, PEeLUEeHUIO 3KCNepuMeHTanbHbIX 3agady
no Teme «OCHOBHbIE KrnacCbl HEOPraHNYECKUX COEANHEHUNY;

AEeMOHCTpMpOBaTh BnageHne OCHOBaMM XMMUYECKOW rPaMOTHOCTH,
BKMtOYaowen ymeHna 6GesonacHoro obpalleHuss € BewecTBamu,



MCnonb3yeMbiMM B MOBCEOHEBHOW XW3HW, a Takke 3HaHWEe npaBuIl
noBeaeHns B Lensx coepexxeHns 300p0Bbsl M OKPY>KatoLLen cpeabl.

K koHUy 0by4eHuns e 9 kntacce y obyyatoweroca dyayT chopmMmMpoBaHbI
cnegywwme npeamMeTHble  pesynbTaTbl  U3YyYEHUA  XMMUW  Ha
yrny6neHHbIM YPOBHE:

packpbliBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUN: XUMUYECKUI
3rIEMEHT, aTowm, MOnekyna, NOH, KaTWNOH, aHWOH,
3MEeKTPoOTPULATENBHOCTDb, CTENEHb OKUCNEHMUS, XUMUYECKas peakuus,
TennoBon 3 eKT peakunn, Mosb, MONSAPHbLIN 06BHLEM, pacTBop;

3NIEeKTPOSINTbI, HE3NEKTPONUTLI, 3MNEKTPoNnTuyeckaa auccoumaums,
peakuum WMOHHoro obmeHa, rvgponus conen, obpaTumble U
HeobOpaTuMble peakuun, OKUCINTENbHO-BOCCTAHOBUTESNbHbIE peakumn,
OKUCIINTESNb, BOCCTAHOBUTEMb, OKUCMEHME U  BOCCTAHOBIIEHUE,
aMeKTponus,  annotponusi, amMm@oTepHOCTb, XMMUYecKasa  CBA3b
(koBaneHTHas, NOHHa4, MeTannuyeckas), MEXMOMEKYNsipHble
B3aumogenctema (BogopogHas cBA3b, Ccunbl  BaH-gep-Baanbca),
KOMMMEKCHblE COEANHEHUA, KpUCTannMyeckme pewetkn (NpMMuTMBHas
Kybu4yeckas, 0O bEMHO-LIEHTPMPOBaHHasA Kybunyeckas,
rpaHeLeHTppoBaHHas Kybuyeckas, rekcaroHanbHas
NNOTHOYMaKoOBaHHas), KOppO3nd  MeTasnsoB, CnraBbl;  CKOPOCTb
XUMNYECKON peakuuu, Katanus, XMMUYecKoe paBHOBECUe, 3SeMEHTbI
XUMUYECKON TEepMOOMHAMMUKA KakK OAOHOM U3 TeOopeTUYeCKMX OCHOB
xumum; MAK;

NINIOCTPUPOBATh B3aUMOCBS3b OCHOBHbLIX XUMUYECKUX MOHATUIA U
NPUMEHSTb 3TN NOHATUSA NPU ONUCAHUKN BELLECTB U UX NpeBpaLLeHWi;

MCMNONb30BaTb XMMUYECKYI0 CUMBOSINKY OfS COCTaBneHus opmyn
BELLECTB U YPaBHEHNN XUMUYECKUX peakuuni;

onpenenaTb BaNeHTHOCTb W CTeneHb OKUCIIEHUS XMMUYECKUX
3/IEMEHTOB B COEAMHEHUAX pPasfNYHOro cocTaBa, MPUHALSIEXHOCTb
BELLEeCTB K onpeaesieHHoOMY Kraccy coeAuHeHun no doopmyriam, BuAbI
XUMUYECKON CBA3N  (KOBaneHTHOW, WOHHOW, MeTannmMyeckon) B
HeopraHN4Yecknx COefMHEHUsX, 3apsan MOHa No XMMu4eckon doopmyre,
Xapakrtep cpefbl B BOAHbIX pacTBOpax HeopraHM4eckux COeaVHEHUN,
TN KpUCTannyeckom peLleTkn KOHKPETHOro BELLECTBA;

packpbiBaTtb cMmbicn Nepunogunyeckoro 3akoHa . . MeHpeneesa u
AEMOHCTPUPOBAaTh €ro NoOHMMaHue:



onucbIBaTb n XapakrepunsoBaTb Tabnuynyto dopmy
[Nepnognyeckon cUCTEMblI XMMUYECKUX SSIEMEHTOB: pasnnyaTb NOHATUA
«A-rpynna» un «b-rpynnay, «mansle nepuoabi» n «donsLlumMe nepnogbly;

OOBACHATL CBA3b MONOXEHUA arnemeHTa B [lepuoanydeckon
cucteme ¢ pacnpeneneHmeM 35IeKTPOHOB MO SHEPreTUYECKUM YPOBHSM,
NoOYPOBHAM M opbuTansam atoMoB NepPBbIX YETbIPEX NEPUOLOB;

BblaenaTb oblwune 3aKkOHOMEPHOCTM B  WU3MEHEeHUUM CBOWCTB
3/IEMEHTOB U UX COoeOAVHEHUN (KMCIOTHO-OCHOBHbLIX W OKUCIUTENbHO-
BOCCTAHOBUTESIbHbLIX CBOWCTB OKCWMAOB W TMAPOKCUMAOB) B npegenax
ManbIX NepuoaoB U rMaBHbIX NOLMPYNM C y4eTOM CTPOEHUA UX aTOMOB;

packpbiBaTb CMbICIT TEOPUU 3NEKTPOSIUTUYECKON Auccoumnaumm,
3akoHa [ecca W ero cneacTteun, 3akoHa [OENCTBYHOWWX Macc,
3aKOHOMEPHOCTEN  U3MEHEHUA  CKOPOCTU  XUMWYECKOW  peakuumw,
HanpasfeHUss CMELLEHUS XMMUYECKOrOo paBHOBECUSA B 3aBUCUMOCTU OT
pasnn4YHbIX OaKTOpPOB;

KnaccuuumpoBaTb XUMUYECKME  3reMEHTbl, HeopraHuyeckue
BeLLeCTBa, XMMNYeckne peakumm (No YMcny n coctaBy y4acTBYHOLLMX B
peakuumn BeLLecTB, Mo TeNsI0BOMY 3(PeKTy, No arperatTHOMY COCTOSIHUIO
peareHToB, MO W3MEHEHUI0 CTEeMNneHenm OKUCIIEHNA  XUMUYECKUX
3M1IEMEHTOB, N0 0OPATUMOCTH, NO Y4aACTUIO KaTanmsaTopa);

XapaktepusoBaTb (onucbiBaTb) o6OWME XUMUYECKMEe CBOWCTBA
BELWEeCTB  pas3fuU4HbIX  KMNacCcoB  HEOpraHU4yecknx  CoeanHEeHun,
noaTBep)gas 3TO onucaHwe npumMepamm MOJSEKYIIAPHBbIX U WUOHHBbIX
ypaBHEHNN COOTBETCTBYHOLLNX XUMUYECKUX peaKLmii;

COCTaBNATb YPaBHEHUSA: ANEKTPOSIMTUYECKON gMccoLmaunm KUCKOT,
Lernovyen n cosien; rMOoSfHble W COKpaLUEHHble YpaBHEHUS peakumin
MOHHOrO OoBMeHa; peakunn, MOATBEPXKOAKLWMNX  CyLLEeCTBOBaHWE
reHeTM4YeCcKon CBA3N Mexay BellecTBamMu pasfnyHbIX Kaccos,

packpblBaTb CYLHOCTb MPOLIECCOB rMaponmn3a coren nocpencTsom
COCTaBNEHNSA KPATKMX MOHHbBIX U MONEKYNAPHbIX YpaBHEHUW peakuuin,
CYLLHOCTb OKUCNUTENbHO-BOCCTAHOBUTESbHbLIX peakuMn nocpeacTBOM
COCTaBIIeHNA 3NEKTPOHHOro GanaHca aTuX peakuun,

npeackasbiBaTb XapakTep cpefbl B BOAHbIX pacTBOpax Comnewn;

XxapaktepusoBaTb (onucbiBaTb) U3NYECKME U XUMWUYECKME
CBOWCTBA NPOCTbIX BELLECTB (KMCOpoa, 030H, rpaduT, anvas, KpeMHUNR,
6op, asoT, docdop, cepa, XnNop, HATPUKW, Kanun, MarHUn, KanbLWR,
anoMUHUA, Xeneso, Medb, UMHK, cepebpo) m obpasoBaHHbIX UMUK
CINOXHbIX BeLecTB, B TOM 4uClie MX BOAHbIX pacTBOpPOB (amMMMaKk,



xfioposogopon, ceposogopon, okeuabl yrnepoga (I, 1V), kpemuusa (1V),
asota (I, II, I, 1V, V) n doccopa (lll, V), cepbl (IV, VI), cepHucras,
cepHasi, asoTHas, docdopHas, YronbHasl, KpemMHMeBad KUCMOThI,
okcuabl U rmgpokengbl metannosB IA-IIA-rpynn, anomuHma, megn (lI),
LUunHKa, xxenesa (11 n 11));

NOSICHATL COCTaB, OTAENbHble CrnocoObl MOMyYeHUs U CBOWCTBA
CINOXHbIX BELLECTB (KUCOpoACOoAepKaLLUMe KUCIOTbl Xnopa, a3oTucTas,
BopHas, yKCycHas KUCIOTbl U UX COnu, ranoreHuabl Kpemuusa (1V) u
docdpopa (Il n V), okena n rugpokeng xpoma (111), nepmaHraHaT kanus;

ONUCbIBaTb POJSib Ba)KHEMLLNX U3y4YaeMblX BELLECTB B MPUPOAHbLIX
npoueccax, BNUsiHME Ha XWUBble OpraHn3mMbl, NPUMMEHEHNE B Pa3fINYHbIX
oTpacnax 9KOHOMWKW, WCMNOMb30BaHWE ANs CO34aHUS COBPEMEHHbIX
MaTepuanos U TEXHOMNOMMI;

NPOBOANTL peakumn, MoATBepXOalolne KayvyeCTBEHHbIA COCTaB
pasfiMyHbIX BELLECTB, pacno3HaBaTb OMNbITHLIM MNyTEM coAepXalunecs B
BOOHbLIX pacTBOpax WOHbI: xnopua-, 6bpomnag-, voaua-, cynbdar-,
docdpat-, kapboHaT-, cunukaTt-, CynbguT-, cynbdua-, HATPAT- N HUTPUT-
MOHbl, TNMOPOKCUO-UOHbI, KaTWOHbl aMMOHWUHA, MarHus, Kanbuus,
anoMuHus, Xernesa (2+) v xenesa (3+), meau (2+), UNHKa;

OOBACHATL M MPOrHO3MPOBATb CBOMCTBA BaXKHEMWLUMX WU3yYaeMbIX
BELWECTB B 3aBMCMMOCTU OT MX COCTaBa U CTPOEHUS, NMPUMEHEHME
BELWECTB B 3aBUMCUMOCTM OT WX CBOWCTB, BO3MOXHOCTb MpOTEKaHUS
XUMUYECKUX MNPEBPALLEHMA B pPas3fn4YHbIX YCMOBUSX Ha OCHOBE
PaCCMOTPEHHbIX 3NIEMEHTOB XMMUYECKON KUHETUKN U TEPMOANHAMUKM;

BblYMCNATb OTHOCUTENbHYIO MOSEKYIISPHYIO U MOSISIPHYIO Macchl
BELLECTB, MAaCCOBYK A0S0 XMMUYECKOro anemeHTa no dopmyne
COoeINHEeHUs, MacCOBYIO OO0 BellecTBa B pacTBOpe, MOSbHYK [ONK0
XMMUYECKOrO 3NnemMeHTa B COEOUHEHUU, MOMSAPHYK KOHLEHTpaLumto
BELLLECTBa B pacTBOpe, HaxXo4uTb NPOCTENLY0 dopMyry BellecTBa no
MacCOBbIM UNN MOJIbHbIM A0MAM 3N1EMEHTOB, MPOBOAUTL pacyeTbl Mo
YPaBHEHNAM XUMWYECKMUX PeakUunn C y4eToM HegocTaTka OAHOro w3
peareHToB, MPaKTUYECKOro BbIXOA4a MpPOoAYyKTa, 3HAYEHUs1 TEMOBOro
adhekTa peakunun, onpeaensTb COCTaB CMeCeH;

cobnogatb npaBuna 6GesonacHonm paboTbl B nabopatopum npu
MCMNONb30BaHUN  XMMWYECKOM nocyabl M obopyaoBaHuAa, a Takke
NpaBuna obpalleHns ¢ BellecTBaMmm B COOTBETCTBUM C MHCTPYKUNAMU
BbIMOSIHEHNSAT TabopaToOpHbLIX OMbITOB W MNpPakTU4eckux paboT no
nony4yeHnto un cobupaHuio rasoobpasHbix BeLECTB (aMmuaka U



YINEKUCNOro rasa) U peLleHnto SKCNepuMeHTanbHbIX 3adad no temam
Kypca, npeactaBndatb pesyfibTaTbl 3KCNepuMeHTa B (hopmMe BbIBOLOB,
aokasaTenbCcTB, rpadukoB, Tabnuu W BbISBASATb  AMOUPUYECKUE
3aKOHOMEPHOCTU;

NPUMEHSATL OCHOBHbIE OMepaumMn MbICIIUTENbHON AeATENbHOCTH
(@HanM3 KN CWUHTE3, cpaBHeHue, o0006weHne, cucTemaTmsaumio,
BbIsIBIEHNE MNPUYNHHO-CNEACTBEHHbLIX CBSI3eN) MpU U3y4eHUM CBOWNCTB
BELLECTB M XUMUYECKUX peakuunin, BNageTb €CTECTBEHHO-HAyYHbIMU
MeTogaMuM no3HaHus (HabniogeHue, wn3aMepeHne, MoaenupoBaHue,
3KCNEePUMEHT (pearibHbIN U MbICIIEHHbIN);

NpUMEHsTb npasuna 6es3onacHoro obpalleHnss C BellecTBamu,
NCnonb3yemMbiMn B MOBCEQHEBHOM XN3HW, NpaBuna noBeaeHns B LEensax
cbepexeHnsa 3400poBbs M OKpyXKatollen NpupoaHon cpedbl, NOHMMaTb
Bpen (onacHOCTb) BO3AENCTBUS Ha XWBbl€ OPraHM3Mbl onpeaeneHHbIX
BELLECTB, TMOSCHATb Ha npuMepax Ccnocobbl YMEHbLUEHUA U
NpenoTBpaLLeHnss UX BPe4HOro BO34ENCTBUS, 3HAYEHME XMUPOB, BENKOB,
yrneBoaoB ANt OpraHn3ma YernoBeKa;

ncnonb3oBaTb  MOMyYEHHble  npeacTaBneHMss O  cdoepax
NpodPeCCNOHaNbHON  OeATEeNbHOCTN, CBHA3A@HHbIX C  Haykou W
COBPEMEHHbIMW TEXHOMOMMAMM, KaK OCHOBY AN NpodyecCuoHanbHOM
OpyeHTauun N ANnd OCO3HaHHOro Bblbopa XMMUM Kak NPOGUIBHOro
npegMmeTa npu nNpogorkeHun obyydyeHust Ha ypoBHe cpegHero obuiero
obpas3oBaHu4;

yyacTBoBaTb BO  BHEYPOYHOM  MPOEKTHO-UCCreaoBaTeSbCKOM
AEATENIbHOCTU XMMUYECKON U XUMUKO-IKOSTOrMYECKOM HanpaBfieHHOCTH,
npnobpecTn onbIT nNpoBefeHnsa y4ebHbIX uccrnegoBaHU B YCOBUAX
oOpasoBaTenbHbIX OpraHu3auuMn, a Takke opraHusauum (LeHTpoB)
AONOSHUTENBHOrO 06pasoBaHns aeTen.



TEMATUYECKOE NMNMNAHUPOBAHUE

8 KJTACC
KonunyecTBO 4YacoB OnNeKTPOHHbIe
Ne HaumeHoBaHue pasnenos (uncppoBbie)
KoHTpoOnbHbIe MNMpakTuyeckue
n/n M TeM nporpamMmmbl Bcero ob6pasoBaTenbHble
paboTbl paboTbl
pecypchbl
Pasgen 1. NepBoHaYanbHble XUMUYECKNE NOHATUA
Xumma — BaxkHas obnactb
€CcTecTBO3HaHUA U
1.1 . 10 2
npakTU4ecKon
AEeATENbHOCTM YenoBeka
BewecTtBa n xummnieckue
1.2 H 24 1
peakumm
WToro no pasgeny 34
Pasgen 2. BaxHenwue npeacrtaBuTeNIu HeopraHM4YeCKUX BelecTB
Bo3gyx. NoHATHE O rasax.
2.1 Ay 20 1 1
Kucnopoga. Okcngpl
B . MNoHgaTun
50 ogopoga. No eo 9 1
KUcroTax v congx
Boaa. PacTtBopbl. [ToHaTne
2.3 A P 16 1 1
00 ocHoBaHUAX
OCHOBHbI€e Knacchbl
24 HeopraHn4yecknx 16 1 1

coeVHEHUN




Wtoro no pasgeny 61

Pasgen 3. Nepuoanyeckuin 3akoH u lNMeprnogunyeckas cucrtema xummyeckux anemeHtoB [1. U. MeHpeneeBa. CTpoeHue
aTomMmoB. XuMunyeckas cBsisb. OKUCNUTENIbHO-BOCCTaHOBUTESIbHbIE peaKkLuumn

Mepnognyecknin 3akoH n
MNepuogunyeckasa cucrtema

3.1 XUMMYECKNX anemeHToB . 18
. MeHpeneesa. CTpoeHune

atoma

Xummnyeckas cB4asb.

OkucnuTernbHo-

3.2 17 1
BOCCTaHOBUTESNbHbIE

peakuun

Wtoro no pasgeny 35

PesepBHoOe Bpems 6

OBLEE KOJIMYECTBO YACOB MO

NMPOrPAMME 136 ° 6




9 KIACC

HanmeHoBaHue pa3fnenoB U Tem

KonuyecTBO yacoB

ONeKTPOHHbIe
(uncppoBble)

Ne n/n KoHTponbHblie [lpaktuyeckue
nporpamMmbi Bcero obpa3oBaTenbHble
paboTbl paboTbl pecypebi
Paspen 1. BewwecTBo n xumnyeckas peakuus
11 [MoBTOpEHME 1 yrnybneHne 3HaHum o 3
BellecTBe
19 OCHOBHble 3aKOHOMEPHOCTU ) 14 1 1
NPOTEKaHNSA XMMNYECKUX peaKkLni
13 OnekTponuTnyeckas guccounaums. 14 1 5
XvMmunyeckne peakuumn B pactBopax
WToro no pasgeny 36
Pa3pgen 2. Hemetannbl n ux coegnHeHns
51 Ob6uwas xapakrepucTnka XMMmn4eCcKmnx 3 1
anemeHToB VIIA-rpynnbl. [anoreHsl
O6Lwas xapakrepmcTuka XMMnN4eCcKnx
2.2 anemeHToB VIA-rpynnel. Cepa n eé 10
coeguHeHus
Ob6Lwasa xapakrepmucTuka XMMnU4ecKnx
2.3 anemeHToB VA-rpynnbl. A30T, pocdop 11 1
N UX CoOeanHeHnNs
Ob6Lwasa xapakrepmucTuka XMMn4eCcKnx
24 anemeHToB IVA-rpynnel. Yrnepog v 13 1 2

KpEeMHUIN, nx coegmnHeHna. bop




Wtoro no pasgeny

Pa3pgen 3. Metannbl U nx coeaAnHeHuUNA

42

3.1 OOwwme cBoncTBa MeTannos 10
3.2 BaxxHenwme metannbl U X COeANHEHMNSA 22 2
WTtoro no pasgeny 32
Pazgen 4. Xumusa n okpyxarwuwasa cpeaa
BewiectBa n matepuarbl B )KU3HN
4.1 yenoseka. OCHOBbI 3KOSTOrM4YeCcKomn 6
rPamMoTHOCTM
WTtoro no pasgeny 6
Paspgen 5. O600ueHne 3HaHMN
lMoBTOpEeHme n 0600LLEHNE 3HAHUI
5.1 OCHOBHbIX pa3genos KypcoB 8—9 10 2
Knaccos
Wtoro no pasgeny 10
PesepBHoOe Bpems 30
OBLUEE KOJIMYECTBO YACOB MO 136 11

NMPOrPAMME







NOYPOYHOE NIAHUPOBAHUE

8 KITACC

Ne
n/n

Tema ypoka

KonunyectBO yacoB

Bcero

KoHTponbHble [lpakTuyeckue
paboTbl paboTbl

DdaTa

n3yveHus

ONeKTPOHHbIe
uucpoBble
obpas3oBaTenbHble
pecypchbl

MpeameT xumuun. Pornb xummnmn B
XW3HM Yyenoseka. NoHaTre 06
NCTOPUN BO3HUKHOBEHUS U
pas3BUTUA XMMUn. Xmmus B
CUCTEME HaykK

Tena n BewecTtBa. Pnsnyeckne
U XMMUYEeCcKue CBOMCTBa
BELLEeCcTB

dunsnyeckmne n xumnyeckme
ABIeHnA

[MoHATME O TeopeTUYECKUX
MeTodax No3HaHWS B
€CTECTBEHHbIX HayKax.
NCTOYHUKN XnMmnyeckon
UHdopmMaLuu.
MpencrtaBneHns o Hay4yHoM
NO3HaHUM Ha AMMUPUYECKOM
YypOBHe: HabnaeHne,
N3MepeHune, SKCNepuMeEHT,
MoJernpoBaHue.




MoHaTMe o meTogax paboTbl C
XUMNYECKMMW BELLECTBAMM.
O6opynoBaHune LLKONbHOWM
Xnmundeckon nabopatopum

MpakTtnyeckasa pabota Ne 1 no
Teme "lNMpaBuna paboTbl B
nabopaTtopuu 1 NpUEmbI
obpalleHnsa ¢ nabopaTopHbIM
obopynosaHnem"

ATOMBbI U MOREKyIbI.
XUMUYECKMNE 3NEMEHTbI

[MpocTble 1 CnoXxHble BeLwecTBa.
BewectBa MmonekynsapHoro u
HEMONEKYNAPHOro CTPOEHUS
3aKoH NOCTOsIHCTBA cOCcTaBa
BELLEeCTB

10

Xumndeckasi popmyna.
BaneHTHOCTb aTOMOB
XUMUYECKNX INIEMEHTOB

11

12

13

OnpepeneHne BaneHTHOCTU
aToMOB Mo hopmynam
OMHapHbIX COeANHEHUI
OTHocuTenbHas aToMHas Mmacca.

OTHocuTenbHas MoneKkyndapHas
Macca

MaccoBas gonst XuMmM4ecKkoro
arnemMeHTa B coeuHEeHumn




14

BbluncneHns maccoson gonu
XUMUYECKOro a5ieMeHTa no
doopmyrne coeanHeHna

15

16

HaxoxaeHue npoctenuen
doopmyIibl BeLecTsa no
MacCOBbIM JOJSIIM 3N1IEMEHTOB

MonbHasa oons XMMU4eckoro
3JieMeHTa B coeanHeHnn

17

HaxoxxaeHune npocTteniuen
doopmyIibl BeLLecTsa no
MOJSbHbIM JOMNAM 3/1IEMEHTOB

18

BbluncneHna npoctenwen
doopmysibl BeLecTsa no
MacCOBbIM U MOSbHBIM JOSNSAM
3NeMeHTOoB

19

KomnnekcHasi npoBepoyHasi
paboTta Ne 1 no Teme
«lNepBoHaYanbHble XMMUYECKUE
MOHATUSA»

20
21

YuncTble BelllecTBa U CMecu
Cnocobbl paszgeneHnsa cmecen

22

23

MpakTtnyeckasa pabota Ne 2 no
Teme "PasgeneHue cmecen (Ha
npumMepe O4YUCTKN NoBapeHHON
conu)"

Konu4yecTtBo BelectBa. Morb




24

B3anmocBs3b KonmyecTsa,
MaccChbl U YMcna CTPYKTYPHbIX
eaVHUL, BellecTBa

25

26

MonsapHas macca cmecu
BeLLEeCTB

Xnmumyeckme siBneHuns.
Xnmuyeckas peakumsi n eé
NPU3HaKkn

27

3aKOH coxpaHeHus1 Macchl
BeLlecTB

28

29

ATOMHO-MOneKynspHasa Teopust.
Kunsdb 1 gearenbHoctb M. B.
JlomoHocoBa

Xumn4yeckme ypaBHEHUA

30

31

32

33

Tunbl XMMUYECKNX peakuunm

PacyéTtbl N0 XMMn4yeckmm
ypaBHEHUAM KONM4YecTBa n
MacCbl ICXOAHbIX BELLECTB UIn
NPOAYKTOB peakumm
BbluncneHns no ypaBHEHUAM
XUMWNYECKON peaKkuni:
KOnuyecTBa BelecTsa, Macchbl
No U3BECTHOMY KOSNIMYECTBY
BellecTBa, Macce peareHToB
NN NPOAYKTOB peakumm

BbluncneHnsa no YpaBHEHUAM




XUMWNYECKON peaKkLnn:
Konn4yecTBa BeLLecTBa, Macchbl
Nno U3BECTHOMY KONNYECTBY
BelecTBa, Macce peareHToB
WS NMPOAYKTOB peakuuu

34

KomnnekcHasi npoBepoyHasi
paboTta Ne 2 no Teme
«BelwecTBa n xummnyeckune
peakumm»

35

36

Bosgyx — cmech rasos.
NoHATMe o rasax.

3akoH Asoragpo. MonsapHsbIn
00BbEM rasos

37

BbluncneHmnsa obbeéma,
KonuyecTBa BellecTBa rasa no
N3BECTHOMY €ro Konm4ecTBy
BellecTBa, 00bEMY

38

OTHOCUTENBbHAsA NNOTHOCTb
ra3oB

39

40

41

BbluncneHna oTHocUTENbLHOM
NIOTHOCTU ra3oB

OnpepgeneHne oTHOCUTENbHOM
MOJIEKYSIIPHON MaccChl
razoobpasHoro BewecTea no
M3BECTHOW OTHOCUTENBHON
NAIOTHOCTN

BbluncneHnsa oTHoOCUTENBHON




MOJIEKYSISIPHON Macchl rasa no
N3BECTHOMN OTHOCUTENBHOWN
NAOTHOCTH

42

43

O6bEMHbIE OTHOLLEHMS ra30B
NPU XUMUYECKNX peakLmnsax
BbluncneHna o6EmoB ras3oB no
YPaBHEHUIO XMMUYECKOM
peakumnm

44

Kucnopog — anemMeHT u
NPOCTOE BELLECTBO

45

46

Cnocobbl nonyyeHus kncrnopona
B Nnabopatopun un
NMPOMbILLUIEHHOCTM

Xnummyeckmne CBOMCTBA KMUCnopoaa.

47

MpakTnyeckasa pabota Ne 3 no
Teme "lMonyyeHne n cobmpaHmne
Kucnopoaa, n3yyeHue ero
cesouncTs"

48

Tennoson adpdPeKT XMMUYECKON
peakuuu, TepMOXMMUYecKue
ypaBHEHUS, 9K30- U
3HOOTEPMUYECKME peakunn

49

50

Okcuapbl

BblumcneHns no ypaBHeHUAM
XUMUYECKON peakLunu:
Konu4yecTBa BellecTBa, 00beEMa,




Maccbl Mo N3BECTHOMY
KOnn4ecTBy BellecTBa, 06LEMY,
mMacce peareHTOB U NPOAYKTOB
peakumm

O30H — annoTtponHas

51
Moaudukaums kncrnopoga

50 KpyrosopoT kucrnopoaa B
npupoae
Tonnueo. Ncnonb3oBaHue yrnsi

53 M MeTaHa B Ka4yecTBe TonnuBea.
3arpsisHeHue BO3ayxa.
KomnnekcHasi npoBepoyHasi

54 paboTta Ne 3 no Teme «Bo3ayx.
Kucnopoga. Okcuabi»

55 Bogopoa — anemeHT n npoctoe
BELEeCTBO
Cnocobbl nonyyeHus sogopoaa

56 B Nnabopatopun un
NPOMbILLITEHHOCTU

57 XnumMmyeckune cBomcTea Bogopoaa

58 Mcnonb3oBaHue Bogopoaa B
KayecTBe TOnnmMBa

59 MoHATME O KMcnoTax u consax.
CocTtaB KMCNoT 1 conen

60 BbluncneHnsa obbéma,

KonmyecTBa BellecTBa rasa rno




61

62

63

64

N3BECTHOMY €ro Konm4ecTBy
BeLLecTBa Unn o6bLEMY

BbluncneHns o6bEMOB rasos no
YPaBHEHUIO XMMNYECKOM
peakumm

BblumcneHns no ypaBHeHUAM
XUMUYECKON peakLunun:
Konu4yecTBa BellecTBa, 00beéMa,
Maccbl MO U3BECTHOMY
KONnnyecTBy BeLlecTBa, 06BHEMY,
Macce peareHToB U NPOAYKTOB
peakumm

MpakTnyeckasa padota Ne 4 no
Teme "lNonyyeHne n cobupaHune
BOOOPOAA, U3yYeHmne ero
csouncts"

duamnyeckmne cBoOMUCTBa BOAbI.
Boga B npupoge

65

AHanmM3 n cnHTe3 — meToabl
N3y4YyeHusi coctasa BoAbl

66
67

XUMmnyeckme CBOMCTBa BOAbI
CocTtaB oCHOBaHMM

68

69

PacTtBopbl. PacTBopuMOCTb
BELLECTB B BOAe

HacblLeHHble n
HeHacbILEHHbIE,




70

71

72

73

74

75

KOHLEHTPMpPOBaHHbIE U
pa3baBreHHble pacTBOpPbI

Cnocobbl BbipaXeHns
KOHUEHTpaumn pacTBOpOB:
MaccoBasi 40NA paCTBOPEHHOIO
BelLecTBa, MonapHas
KOHLIeHTpaums

MpakTnyeckasa padota Ne 5 no
Teme «[purotoBneHune
pacTBOPOB C onpeaenéHHomn
MacCcoBOM 0eN paCTBOPEHHOIO
BeLLecTBa»

MpakTnyeckasa padota Ne 6 no
Teme «[lpurotoBneHue
pacTBOPOB C onpenenéHHomn
MOJISIPHOW KOHLIEHTpaLunen
pPaCTBOPEHHOIO BeLlecTBa»
BbluncneHns ¢ ncnonb3oBaHnem
NOHATUA «MaccoBasi 4oNs
BeLLeCcTBa B pacTBoOpe»

BbluncneHunsi ¢ ucnonb3oBaHMeMm
MOHATMSA «MONAPHas
KOHLIEHTPaLMs pacTBOPEHHOIO
BellecTBa»

Ponb pacTBopoB B Npupoae u
XXM3HW YenoBeka. KpyrosopoT
BOAbI B Npupoae




3arpsisHeHMe NPUPOAHbIX BOA,.

76 OxpaHa 1 o4ncTKa NPUPOOHbLIX
BOA.
BbluncneHmna c ncnonb3oBaHMeM

77 rpa¢?m0BpaCTBOpMMOCﬂ4ﬂﬂﬂ
pacy€ToB PacCTBOPUMOCTH
BELeCTB

78 O6o6qu,eH|/|e N cuctemaTmnsayus
3HaHUN
KomnnekcHasi npoBepoyHasi

79 paboTa Ne 4 no Teme «Bogopoga.
Bopa. Pactsopbl. OcHoBaHuA»
Okcupabl: cocTas,

80 Knaccuukaumsa, TpmBmarnbHble
Ha3BaHWSA

81 ﬂoqueHmelnxmmmquKme
CBOWCTBa OKCMO0B
lMoHATME O rMapokcmaax —

82 OCHOBaHUAX U
Kncnopogcoaepawmx Kmcnorax
dunsnyeckne n xummn4eckme

83 CBOMCTBA KUCIOT

84 [MonyyeHue knucnot

85 Knaccundukaumsa ocHoBaHUM

86 LLlénoun, nx ceomnctea n

cnocobbl nony4yeHus




87

88

89

90

HepacTBopnMble OCHOBaHMS, UX
CBOWCTBA M CNOCOObI MONy4eHUs

MoHaTHe 06 amdoTepPHbIX
rmapokcngax: XMuMmmnyeckmne
CBOWCTBA W Nosy4yeHue.
[MpuMeHeHne BaXXHENLLINX
OCHOBaHW

Conu: coctaB, knaccudukaums,
TpuBManbHble Ha3BaHMs
dunsnyeckmne n xumnyeckme
ceovicTBa conen. lNonyyeHne
conen

91

"eHeTn4eckasa cBA3b Mexay
Knaccamm HeopraHU4ecKnx
COeNHEHUN

92

MpakTnyeckasa pabota Ne 7.
PewleHne akcnepuMeHTanbHbIX
3apad no teme « OCHOBHblE
Knaccbl HEOPraHM4YeCcKnx
COeNHEHNIN»

93

BbluncneHns no ypaBHEHUAM
XUMWNYECKON peaKkLni:
KonuyecTBa BelecTBa, 06bEma,
Macchbl MO U3BECTHOMY
KonuyecTBy BellecTBa, 06BHEMY,
Macce peareHTOoB UM NPOaYKTOB
peakumnm




94

95

BbluncneHns maccbl npogykra
peakuunmn no n3BecTHON macce
OAHOr0 N3 UCXOAHbIX BELLECTB,
B3ATOro B BMAe pacTeopa,
coepxallero onpenenéHHyo
MacCOBY0 [OS0 paCTBOPEHHOIO
BellecTBa

KomnnekcHasi npoBepoyHas
pabota Ne 5 no Teme
«OcCHOBHBbIe Knaccel
HeopraHN4YecKnx coeanHeHNn»

96

[MepBble NonbITKM
Knaccudumkaumm XMMmn4eckmx
3NeMeHTOoB

97

98

99

MoHsITUE O rpynnax CXo4HbIX
3/1EMEHTOB

OreMeHTbl, KoTopble 0bpasyoT
amdoTepHble okcuabl U
rMapokcuabl

MNeprnognyecknn 3akoH.
OTkpbiTHE Nepunoanyeckoro
3aKoHa

100

KopoTkonepuogHasa n
ANHHoNepnogHaa popMmbl
Mepuogunyeckon cnctemsl
XumMmnyeckmnx anemeHTtos ..
MeHnpeneeBa




101

102

Mepuoapbl v rpynnbl

OcHoBHble cBeaeHNA 0
CTpPpOEHNN aTOMOB

103

104

105

CocTaB aTOMHbIX gep

M3oTonbl Kak pa3HOBNOHOCTHU
aTOMOB XMMWNYECKOro aJieMeHTa

ONEKTPOHbI. INeKTpoHHas
opbutanb

106

OHepreTMyeckme ypoBHN K
rnoaypoBHM aToma; s-, p-, d-
opbutanu

107

108

109

110

OIEeKTPOHHbIE KOHdUrypauum u
3EeKTPOHHO-rpacunyeckme
doopmysibl aTOMOB

CTpoeHne aneKTPOHHbIX
060104€K aTOMOB XMMUYECKNX
anemeHToB [Nepnognyeckon
cuctembl [1.1. MeHpeneeBa

3aKOHOMEPHOCTUN N3MEHEHMS
paguyca aToOMOB XUMUYECKUX
3NEeMEHTOB, METarnNMYeCcKnx u
HEMEeTanNMM4ecknx CBOMUCTB No
rpynnam n nepuogam
N3meHeHne cBONCTB
COE€ANHEHUN XUMUNYECKNX
3N1eMeHTOB B rnepuogax u




rpynnax

XapaKTepI/ICTI/IKa XUMNYeCKoro
3J1IeMeHTa Mo ero rnosfioxXeHn B

111 Mepuogunyeckon cucteme O.U.
MeHnpeneeBa
3Ha4veHue Nepuognyeckoro
3akoHa u Nepunoanyeckon

112 CUCTEMbBI XUMNYECKNX
3M1eMeHTOB ANA pa3BUTUA HaAYKN
N NpaKkTUKn

113 OneKTpooTpnLaTENbHOCTD
XUMUYECKMX 3NIEMEHTOB

114 KoBaneHTHaa nonsipHas cBs3b

115 KoBaneHTHasa HenonsipHasi CBA3b

116 NoHHas cBA3b

117 ONEKTPOHHbIE U CTPYKTYPHbIE
dopmMyIibl BELLECTB

118 Kpuctannuyeckune n amopgHbie
BellecTBa

119 TI/II'Ib"I KpUCTanmimyecknx
PELLUETOK N UX XapaKTEePUCTUKN
MpuynHbl MHOroobpasus

120 BELLECTB, 3aBUCUMOCTb CBOUCTB
BeLleCTB OT coCcTaBa U CTPOeHUsA

121 CteneHb OKNCNeHus

122 OkncnutenbHo-




123

BOCCTAHOBUTEJIbHbIE peaKunn

XUMnN4eckme anemMeHTbl —
OKUCIUTESTN N BOCCTaAaHOBUTESTN

124

CocTaBneHune ypaBHeHUI
OKUCNNTENBHO-
BOCCTAHOBUTENbHbIX peakuun,
MeTo[ 9neKTpoHHoro 6anaHca

125
126

MpomexxyToyHas atTecTtaums / BINP
MpomexyToyHas aTTecTtaums / BINP

127

O0600LWeHne n cuctemaTusauuns
3HaHUKN

128

129

KomnnekcHas npoBepo4yHas
paboTa Ne 6 no Teme «CtpoeHue
atoma. Xumm4yeckas CBA3b»

BblumcneHns no ypaBHeHUAM
XUMUYECKON peakLunu:
Konu4yecTBa BellecTBa, 00bEMa,
MaccCbl MO U3BECTHOMY
KONn4ecTBY BeLecTBa, 00bEMY,
Macce peareHToB UNu NPOaYyKTOB
peakumm

130

131

BbluncneHus npocrenwen
MOReKynsipHOM hopmynbl
BellleCTBa NO U3BECTHbIM
MaccOBbIM JOJ15IM 9f1leMEHTOB

O0600LWeHne n cuctemaTusauus




3HaHUN
O06o0LWeHne n cuctemaTusauuns

132 N 1
3HaHUN

133 O6o6u:|,eH|/|e N cucTtemaTmsaums 1
3HaHUN

134 PesepBHbIN ypok 1

135 PesepBHbIn ypok 1

136 PesepBHbIN ypok 1

OBLEE KOJIMYECTBO YACOB MO 136

NMPOrPAMME




9 KIACC

Ne

n/n

Tema ypoka

CTpoeHune atomoB

KonunyecTtBO yacoB

Bcero

KoHTporsbHbIe
paboTbl

MpakTnyeckue
paboTbl

OdaTta
M3yyeHus

ONeKTPOHHbIe
undpoBble
obpas3oBaTenbHble
pecypchbl

NocnepoBaTenbHOCTb
3anofHEHNS 3MNEKTPOHHbIX
opbuTtanen atToMoB MarbIX
nepuoaos

OcobeHHOCTM 3anofiHeHus
3NEKTPOHHLIX opbuTanen
aTomoB 60nbLINX NEPNOJOB

CTteneHb OKUCNEHUSA U
BaneHTHOCTb

Buabl xummnyeckon ceasun

O6MEHHbIN 1 JOHOPHO-
aKLEenToOpPHbIN MeXaHn3M
obpa3oBaHNs KOBarEHTHOWN
cBsA3n. MexxmonekynsipHble
B3aMMOJENCTBUSA

Tunbl KPUCTANINYECKMX
pPeLeéToK, 0COBEHHOCTH
CTPOEHMS KpUCTaNIMYeCcKnx
PEeLLETOK




3aBNCMMOCTb CBOWCTB
BellecTBa OT TMna
KpUCTannyeckom peLueTkm n
BMOA XMMUYECKON CBA3N

10

11

Knaccudgukaumnsa xmummyeckmx
peakumnn no pasimyHbIM
npuaHakam

OHepreTrka XMMMUYeCKnx
peakuui. Tennoson ahekT
XUMWNYECKON peaKkLnn

3akoH ['ecca u ero cneacTeus

12

13

BbluncneHusa no
TEPMOXMMMNYECKOMY YPaABHEHUIO
peakuunn: TennoBoro agpdekta
XUMUYECKOW peakumnmn no
KonuyecTBy BellecTBa, Macce
nnn obbLEMY
npopearvpoBasLUEro unm
obpasoBaBLlerocs BeLwecTsa
[MoHATME O ckopocTn

XUMWNYECKON peakunn. 3akoH
AEenCTBYLWKNX Macc

14

OHeprus aktusaumun. MNoHaTne o
kaTtanuse. DepMeHTbI.
NHrmbuTopsl.

15

dakTopsbl, BAMAOLWME Ha
CKOPOCTb XMMWUYECKOW peakumm




16

NoHATME O XMUNYECKOM
paBHOBecCUu, NpuHumn Jle
WWaTenbe

17

dakTopbl, BNUsOLME HA
COCTOSIHME XMMUYECKOro
paBHoBecwusi. lNporHosnposBaHue
BO3MOXXHOCTU MPOTEKAHMS
XMMUYECKNX NPEBPALLEHNI B
PasfUYHbIX YCNOBUSX

18

KomnnekcHasi npoBepoyHas
paboTta Ne 1 no Teme
«OCHOBHbIE 3aKOHOMEPHOCTH
NPOTEKaHNS XUMNYECKNX
peakunmny

19

20

21

22

OkncnurtenbHo-
BOCCTaHOBUTENbHbIE peakunm

BakHble okucnutenu n
BOCCTAHOBUTEIN. I'IepmaHraHaT
Kanusa

CBowicTBa NPOCTbIX BELLLECTB —
MeTannoB U HEMETAanNmoB,
KMCNOT 1 conen — B cBeTe
npeacrtaBneHnn od
OKUCITUTEIbHO-
BOCCTAHOBUTESbHbIX PeaKUmsxX

MpakTtnyeckas pabota Ne 1.
PelueHne akcnepumeHTanbHbIX




3ajad no teme
«OkucnuTenbHo-
BOCCTaHOBUTENbHbIE peakunmn»

PactBopeHune kak omsnko-

23 XUMWYECKUI NpoLieCcC

24 OnNEeKTPONUTbI N HESNEKTPOSUTI

o5 Teopus anekTponIMTUYECKOn
auccouunaumm

26 MoHHOe npounsseneHne BOAbI.
BooopoaHbin nokasatenb
onekTponuTuyeckas

27 anccoumaums KACIOT,
OCHOBaHu N conen

28 Peakuun noHHoro obmeHa
CBonctBa KMCINOT, OCHOBAHUN 1

29 conen B cBeTe NpeacTaBreHnin
00 3neKTPONNTUYECKON
auccounaumm

30 KayecTBeHHble peakumm Ha
NOHBI
MpakTuyeckas pabota Ne 2.
PeweHune akcnepuMeHTanbHbIX

31 3agad no teme
«dnekTponuTnyeckas
anccoumaumsa»

32 M'moponus conen




33

34

35

MOHHbIE ypaBHEHMS rMaponnaa
conewn

MpakTtnyeckasa pabota Ne 3.
PelwweHne akcnepmmMeHTasnbHbIX
3agad no teme «lmgponus
conen»

BbluncneHnsa maccel npogykra
peakuunun rno N3BeCTHON macce
OAHOro N3 UCXOAHbIX BELLECTB,
B34TOro B BMAE pacTBopa,
cofepkallero onpeaenéHHyto
KOHLIEHTPaLMIO PaCTBOPEHHOIO
BellecTBa

36

KomnnekcHas npoBepo4yHas
paboTta Ne 2 no teme
«dnekTponuTmnyeckas
anccounaumsi. XuMmyeckme
peakuumn B pacTBopax»

37

38

Ob6uwas xapakrepucTuka
HemeTannos

Ob6uwas xapakrepucTuka
ranoreHoB

39

Xnmu4yeckme cBOMCTBA
ranoreHoB. XumMmu4yeckue
CBOMCTBA Xnopa

40

Xnoposogopoa. ConsHas
KucrnoTta




MNoHaTHE O

41 Kucropoacoaepxatimx
KncrnoTtax xsiopa m nx consax
MpakTtnyeckasa pabota Ne 4 no

42 Teme "TMony4yeHne consHom
KMCNOTbI, N3y4yeHne eé€ cBoncTa"
BbluncneHns no ypaBHeHUAM

43 XUMUYECKNX peakLmi, ecriv
OAVH NX peareHToB [aH B
N306bITKe

44 BaxHenwme coeguHeHna xnopa
N UX HaxoxgeHue B npupoae

45 O6wasa xapakrepucTuka
anemeHToB VIA-rpynnbl
CTpoeHue 1 cBonCTBa NPOCTOro

46 BellecTBa cepbl. ANnOTpornHble
Moaudukaumm cepbl
CepoBogopoa, cTpoeHue,

47 n3myeckme n Xsummn4eckmne
cBOWUCTBA

48 Oxkcunabl cepbl

49 CepHucTtasa kucrnota n eé conw.

50 CepHas kucnota n ee conm
[MpombiwneHHoe nonyyeHve

51 cepHon Kncnotbl. HaxoxaeHune

cepbl U €€ coegMHEHUN B




npupoge. Xummnyeckoe
3arpsisHeHNE OKpYyXKatoLLen
cpeabl COeaUHEHNAMN Cepbl

52

BbluncneHns maccebl npogykTa
peakunmn no N3BecTHOW
mMaccoBou (06 bEMHON) aorne
(%) ero BbIxoga oT
TeopeTU4ecKkn BO3MOXHOIo

53

BbluncneHnsa maccoson
(06BEMHOM) fonu (%) Bbixoaa
NPOAyKTa peakuun no
n3BecTHon macce (06bEMY)
NCXOLHOrO BeLLecTBa u
npoaykTa peakumm

54

KomnnekcHas npoBepoyHas
pabota Ne3 «Xapakrepucrtumka
anemeHToB VIl v VI-rpynnbi»

55

O6Lwas xapakrepucTuka
anemeHToB VA - rpynnbl

56

57

58

A30T, pacnpocTpaHeHue B
npupoae, msnyeckne n
XUMUYECKMe CBONCTBa
AMMUaK, ero omsndeckme n
XUMUYECKME CBONCTBA

Conuv aMmmoHung

59

MpakTnyeckasa padota Ne 5 no
Teme "lNonyvyeHne ammnaka,




60

n3y4yeHune ero cBomncTe"
Okeungbl azota (I, 11, 111, 1V, V)

61

62

63

64

AsoTuncrtasa kmcnota. A3oTHasa
KuUcroTa

[MpomblweHHOEe nonyyeHve
a30THOWM KMUCIOTbl. HUTpaTthl n
HUTPUTLI. XMnyeckoe
3arpasHeHune oKpyXxaroLlen
cpeabl COeaUHEHNAMN a3oTa

docdop, annoTponHble
Moaudumkaumm gpocopa
Oxkcunpabl pocdpopa (111, V) n
docdopHasa Kucnota

65

[MoHATME 0 MMHEpanbHbIX
ynobpeHuax. 3arpsasHeHne
NPUPOAHbIX BOOAOEMOB
COeaVHEHMSIMUN a30Ta U

docdhopa

66

67

68

Yrnepon, ero annoTporHbie
Moaudukaumm n cBOMCTBa
Oxkcunabl yrnepoga, ux
PU3nMYECKME N XUMNYECKNE
CBOWCTBA. QKONorn4yeckne
npobnemsbl, CBA3aHHbIE C
okcugom yrnepoga (1V)
MpakTtnyeckmne pabotbl Ne 6 no




Teme "lMony4vyeHne okcnga
yrnepoaa (IV) n nsyyenune ero
cBoncTB"

69

70

YronbHas KucroTa u eé conu

MepBoHaYanbHble MOHATUS 06
OpraHNYecKMx BelecTBax Kak o
coeanHeHusix yrnepoaa

71

MpupoaHbIE UCTOYHUKM
yrneBo4opoaoB 1 X porb B
ObITY M NPOMbILUSIEHHOCTH

72

lMoHATME 0 Buonormyeckn
Ba)XXHbIX OpraHM4YecKunx
BelllecTBax — Xupax, 6enkax u
yrnesogax

73

74

KpeMHuin, ero gousmyeckume u
XUMUYECKMe CBONCTBa

Oxkcunpa kpemHus (1V),
KpeMHueBasi KUCNoTa, CUnuKaThbl

75

76

77

bop. bopHas kucnota

MpakTtnyeckasa pabota Ne7.
PelueHne akcnepumeHTanbHbIX
3agad no teme «BaxHenwwme
HemeTansnbl U UX COeaUHEHUA»
BbluncneHnsa maccol (06bEma;
H.y.) NpOAyKTa peakummn no
AaHHoM macce (06bEMy)




MCXOOHOro BeLlecTBa,
cofepaLlero onpeaenéHHyto
MacCoBY0 JONK0 npumecen

78

79

80

KomnnekcHas npoBepo4Has
paboTta Ne 4 no Teme
«BaxHenwmne HemeTanbl N nx
coeNHEeHNs»

Ob6uwas xapakrepucTuka
XUMUYECKNX SNIEMEHTOB —
MeTannoB Ha OCHOBaHUN UX
nonoxenusa B NCX3 O.U.
MeHpeneeBa

MeTtannsl A- u b-rpynn

81

82

MeTannuyeckasa cBs3b U
MeTannuyeckas
Kpuctannuyeckasa peLuéTka.
3aBUCUMOCTb OU3NYECKNX
CBOWCTB METasnoB OT CTPOEHUS
KpucTtannos

Ob0Lwme xmmmnyeckme CBoMCTBa
MeTannos

83

O6wme cnocobbl Nony4yeHus
MeTannoB, MeTannyprus.
Cnnasbl

84

OneKkTponu3 pacnnasos U
pacTBOPOB COMEN Kak OANH U3
cnocoboB nony4yeHns meTannoB




BbluncneHnsi no ypaBHEHUSM

85 areKkTposiM3a pacnsasoBs U
pacTBOPOB BELLECTB

86 [MoHATME 0 KoppOo3nK MeTansoB
BbluncneHuna coctaBa cmecen ¢

87 NCMNOSIb30BaHNEM peLleHUst
CUCTEM ypaBHEHUI
PasnunyHble TUnNbl BbIYUCNEHNI

88 Nno ypaBHEHUAM XUMWNYECKNX
peakumnn

89 MeTtannel A-rpynn. LLleno4vHole
MeTannbl

9 HaxoxxgeHue B npupoge.
CBoncTtBa WENOYHbIX METanNMoB

o1 Okcungbl M rMapoKcKabl HaTpus
N Kanus

92 Lleno4yHo3emernbHble MeTansbl
BaxHenwmne coeanHerHus

93 KanbLusi, CBOMUCTBA,
npuMeHeHne

94 YKéctkocTb BOoAbl U cNOCOOLI €€
yCTpaHeHus
MpakTnyeckasa padota Ne 8 no

95 Teme ")XXeécTkocTb BOAbI U

96

MeToabl eé ycTpaHeHus"
AnomMmHUN




AM@oTepHble CBOMCTBA OKcuaa

7 W rmapokcuga antoMmnHmnA
O6Lwas xapakrepucTuka

98 mMeTannoB b-rpynn (no6o4HbIX
nogrpynmn)
lMepBOHa4anbHbIe

99 npencraBneHns 0 KOMMNSIEKCHbIX
COEeANHEHUSIX

100 Menb n cepebpo

101 MpeacTtaBneHns 06 ammmadHbIx
Komnnekcax cepebpa n meau

102 LinHk

103 AM@oTepHbIE CBOMCTBA OKCMAa
N rmapokcnaa umMHKa

104 XKeneso

105 Okcungbl, rmapokcuabl 1 conum
xene3sa (ll) nxxeneaa (lll)

106 YyryH n ctanb — cnnasbl
xenesa
MpakTnyeckas pabota Ne 9.

107 PelueHmne akcnepMMeHTanbHbIX
3apad no teme «BaxHenwmne
MeTansbl U UX COeQUHEHUS»
BbluncneHna coctaBa cmecen ¢

108 NCNoJSib30BaHNEM peLleHUs

CUCTEM ypaBHEHUN




109

Pa3nuyHble TUNbl BblYUCIIEHUN
No ypaBHEHUSAM XUMUYECKMX
peakunn

110

111

112

KomnnekcHasi npoBepoyHas
paboTta Ne 5 no teme
«BaxHenwmne metannsl 1 nx
coeNHEeHNs»

BesonacHoe ncnonb3oBaHmne
BELLECTB N XMMNYECKNX
peakuuin B ObITy

HoBble maTepuansl u
TexHonornn. MpuHumnnol
«3EeNEHON XUMNN»

113

X1UMnNAa 1 300poBbe

114

115

XumMmmn4yeckoe 3arpsisHeHue
oKpyxatoweun cpeabl. NoHaTme
0 npegenbHO 4onyCTUMOWN
KoHueHTpauwmn Bewects (MAK)

M pOMeEXyTO4YHaA aTtrectauna

116

117

Okornornyeckme npobnemel,
CBAI3aHHbIE C COeANHEHUSIMU
yrnepoga, asora, cepbl,
TSKENbLIX MeTannos.Ponb
XUMUN B PeELLIEHNN
3Konormyeckmx npobnem

lMepuogunyecknin 3akoH u
MNeprnoanyeckasn cucrtema




118

119

120

XMMWUYECKMX SNIEMEHTOB B CBETE
TEOopUUN CTPOEHUS aToMa

3aKOHOMEPHOCTU B U3MEHEHMU
CBOWCTB XMMWNYECKMX
3M1EMEHTOB U UX COEQUHEHUI B
nepuogax v rpynnax

CTpoeHue BellecTBa B
TBEPAOM, XXUOKOM 1
ra3oobpasHOM COCTOSIHUM.
Buabl xummyeckon cBsisn

Knaccudgumkaumns XuMmn4eckmx

peakumnn no pasnmyHbIM
npusHakam

121

122

lMporHosnpoBaHue
BO3MOXHOCTM NpOTEKaHMS
XUMUYECKNX NpEeBpAaLLEHNI B
pPasnnyHbIX YCNOBUAX Ha
OCHOBE npeacTaBreHnn
XUMWNYECKON KNHETUKN N
TEPMOLMHAMUKMN.

XuMnyeckme peakumu B
pacTteopax. [mgponns conen

123

CBowcTBa KMCNOT, OCHOBaHUA 1
conew B cBeTe npeacTaBreHnn
00 anekTponuUTMYEeCcKon
anccoumaumm

124

OkucnuTternbsHo-




BOCCTaHOBUTENbHbIE peaKunn.
OneKkTponms.

MpakTtnyeckas pabota Ne 10.
PelueHne akcnepuMeHTanbHbIX

125 1 1
3agad no teme « XuMmyeckmne
peakumnmn»
MpakTtnyeckas pabota Ne 11.

126 PewweHune akcnepuMeHTanbHbIX 1 1
3agad no teme «Metannsl,
HemeTanmnbl U UX COeOUHEHNA»

127 PesepBHbIn ypok 1

128 PesepBHbIN ypok 1

129 PesepBHbIn ypok 1

130 PesepBHbI ypok 1

131 PesepBHbIn ypok 1

132 PesepBHbI ypok 1

133 PesepBHbIn ypok 1

134 PesepBHbI ypok 1

135 PesepBHbIN ypok 1

136 PesepBHbIn ypok 1

OBLWEE KOJIMYECTBO HACOB IO 136 11

NMPOrPAMME







NPOBEPSAEMbIE TPEBOBAHUSA K PE3YNNIbTATAM OCBOEHUSA
OCHOBHOWOBPA30OBATEJIIbHOU NPOrPAMMbI

8 KITACC

Koa
npoBepsieMoro
pe3ynbTaTa

1

11

1.2

MpoBepsieMble npeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOM NPOrpaMmMbl OCHOBHOIO
obLwero obpasoBaHus

Mo Teme: «[lepBOHaYarnbHble XMMUYECKNE MOHATUAY

pacKkpbiBaTb CMbICIST OCHOBHbIX XWUMWYECKUX MOHATUA. aToM,
MOSeKyna, XMMUYecku anemMeHT, NPoCcToe BeLEeCTBO, CIIOXHOe
BELLECTBO, CMeCb (oaHopoaHas n HeogHOpPOAHas),
BaNeHTHOCTb, OTHOCUTESIbHaAs aToMHasi W  MoOneKynspHas
Macca, KONMMYeCTBO BELLECTBa, MOJSlb, MOMSpHas Macca,
MaccoBasi [O0Nnd XUMWYECKOro afiemMeHTa B COeAuHEeHUN,
MONSAPHbIN  00BLEM, XMMUYECKasi peakumsd, Kraccudukaums
peakuun: peakumm COEAMHEHUs, peakuuMm  pasfoXeHus,
peakumn  3aMeLleHus, peakummn obmeHa, 93K30- n
3HOOTEPMUYECKME peaKkumn, TennoBon 3dekT peakumn,
pacTBop, mMaccoBas aons BellecTBa (MpoueHTHas
KOHUEHTpauus) B pacTteope

NNACTPMPOBATb B3aMMOCBS3b OCHOBHbBIX XMMUYECKNX MOHATUIA
N MNPUMEHATbL 3TU MOHATUS NpPU OMUCAHUM BELLECTB U KX
npespaLleHnn

1.3

14

15

MCNOMb30BaTb XUMMWMYECKYKD CUMBOMWKY ANS  COCTaBIieHUs
doopMyI BELLECTB 1 YPaBHEHUN XUMUYECKNX peakumnm
packpbliBaTb CMbIC/T 3aKOHOB COXpaHEeHUs1 MacCbl BeLLECTB,
NMOCTOSIHCTBA COCTaBa, aTOMHO-MOJSIEKYIISIPHOrO y4eHUsd, 3aKoHa
ABoragpo

onpenensTs BaNeHTHOCTb aTOMOB 3MEMEHTOB B GUHAPHbIX
coeanHeHunsax

1.6

KnaccuduumMpoBaTb XMMUYECKME peakummn (Mo Ynucny u coctaBy
y4aCTBYHOLLMX B peakLummn BeLLecTB, Mo TennoBomy addekTy)

1.7

1.8

BblHUCIIATb OTHOCUTESIbHYIO MOJNEKYIAPHYIO N MOJTAPHYHO MacCcChbl
BeLlecTB

BblMMCNATL MAaCCOBYIO [OM0  XMMMYECKOro aremMeHTa no
dopmyrne coeanHeHus,

1.9
1.10

BbI4YUCIIATb MaCCOBYIO OOJ10 BeLleCcTBa B pacTBope
NnPpUMEeHATb  eCTeCTBEHHOHay4Hble MeTo bl NO3HAHNA  —




2.1

HabnogeHve, uW3MepeHne, MOAENMPOBaHME, IKCMEPUMEHT
(peanbHbIN N MbICIIEHHbIN)

Mo Teme: «BaxHellune npeacTaBUTENM HEOPraHUYECKUX
BELLEeCTB»

packpbiBaTb CMbICIT OCHOBHbIX XUMWYE€CKUX NOHATUN: OKCuA,
KUCIoTa, OCHOBaHWMe, CoJlb

2.2

2.3

onpefensaTb NPUHAONEXHOCTb BELWecTB K onpeaenéHHomy
Knaccy coeiMHeHun no popmynam

KJ'IaCCI/ICbI/ILI,I/IpOBaTb HeopraHn4eckmne sellecTtbsa

2.4

XapakTepusoBaTb (onucbiBaTb) obLIME XMMWUYECKME CBOWCTBA
BELIECTB pasfMyHbiX KMaccoB, MOATBEPXAAs OMUCaHue
npyuMepamMm  MOMEKYNSAPHbIX  YPaBHEHUM COOTBETCTBYHOLLUX
XUMUYECKNX peakLmi

2.5

NMPOrHO3NpoOBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT MX
Ka4yeCTBEHHOro cocTaBa, BO3MOXXHOCTM npoTekaHus
XUMUYECKUX NPEeBpaLLEHU B pasfINYHbIX YCIOBUSIX

2.6

2.7

crnefoBaTb MpaBuniam Mofb30BaHUMSA XUMUYECKOW MOCyoon u
nabopatopHbiM  obopygoBaHMEM, a Takke npaBunam
obpalleHus ¢ BellecTBamMm B COOTBETCTBUN C MHCTPYKLMSAMU MO
BbIMOSIHEHNIO ~ NABOPaTOPHbIX ~ XMMWYECKMX  OMbITOB MO
nony4yeHnto n cobmnpannio razoobpasHbIX BELLECTB (Bogopoaa U
Kncnopoga), NPUroTOBMEHMIO pPacTBOPOB C ONpeaenéHHon
MacCOBOW [ONen pacTBOPEHHOro BeLwecTBa, NiaHUpoBaTb W
NPOBOANTbL  XUMMUYECKME SKCMEPUMEHTBLINO  pPacrno3HaBaHWUIO
pacTBOPOB LIENoYen WM KUACNOT C MNOMOLLbD WHAUKATOPOB
(nakmyc, deHondTanenH, MeTunopaHx n gpyrue)

npoBoAunTb paC‘-IéTbI no ypaBHEHUIO XUMUNYECKOM peakunn

Mo Teme: «[lepuoagndecknin 3akoH u lNepuogndeckas cucrtema
xummnyeckmnx anemeHtoB 1. . Mengeneesa. CTpoeHne aTOMOB.
XumMmnyeckas CBA3b. OKncnNnTenbHO-BOCCTAHOBUTESbHbIE
peakunmny

3.1

packpblBaTb CMbIC/T OCHOBHbIX XUMMWYECKUX MOHATUN: S4pO0
aToMa, 3NEKTPOHHLIN CMOoW atoma, atoMHasa opbutanb, paguyc
aToMa, XuMUYeckass CBA3b, MNonsgpHas W HenonsapHas
KOBaneHTHas CBA3b, AEeKTPoOTpMUaTENbHOCTb, NOHHAsA CBA3b,
WNOH, KATUOH, aHWOH, CTENEHb OKNCIEHNS

3.2

3.3

KrnaccuuumpoBaTb XMMUYECKME INIEMEHTbI

onucbiIBaTb M xapakTepu3oBaTb  TabnuuHyto  dopmy
Mepuoamyeckon cUCTEMbl XUMUYECKUX 3FIEMEHTOB: pasnuyaTb
MOHATUA «rnaBHas noarpynna (Arpynna)» u  «noboyHas




3.4

3.5

3.6

nogrpynna (brpynna)», «manbeie» n «bonbwmne» nepruoabl

packpbiBaTb CcMbICn Mepuogunyeckoro 3aKoHa O.n.
MeHgeneeBa: OeMOHCTPUPOBATb MOHMMaHUME NEPUOLUYECKON
3aBUCMMOCTU  CBOMCTB XUMWYECKMX IMEMEHTOB OT  UX
nonoxeHusa B lNepuognyeckon cncreme

COOTHOCUTbL 0003Ha4eHusi, KoTopble uMelTca B Tabnuue
«lMepnoagnyeckasa cuctema xumumyeckux anemeHtos [.U.
MeHgeneesa» C 4YUCIMOBBIMU XapaKTEPUCTUKAMW CTPOEHMUS
aTOMOB XMMUYECKUX 3NEMEHTOB (COCTaB W 3apsaa sapa, obuiee
4YNCNO ONEKTPOHOBWU pacnpedeneHne ux no 3IMeKTPOHHbIM
Cnosim)

onpenensTb CTerneHb OKUCMNEHUS ONEMEHTOB B OUHAPHbIX
coeanHeHuax

3.7

9 KITACC

Koo
npoBepsieMoro
pe3ynbTaTa

1

11

onpenensitb BMO XMMUYECKOW CBSA3M (KOBaneHTHasi U MOHHas )B
HEeopraHNYeCcKNX CoOeaNHEHUSIX

MpoBepsieMble NnpeaMeTHbIe pe3ynbTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTesibHOU NPOrpaMmmMbl OCHOBHOIO
ob6Lwero obpasoBaHus

Mo Teme: «BewecTBO U XuMmn4eckasi peakumsi»

pacKpbiBaTb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUIA: pacTBop,
9NEeKTPONUTHI, HEeaNeKTPONUTLI, aneKkTponuTnyeckas
anccoumaumsi, peakuum  MOHHOrO oOMeHa, KartanusaTtop,
XUMUYECKOe paBHoOBecue, obpaTumble ©n  HeobpaTumble
peakuuu, OKUCINUTENBHOBOCCTAaHOBUTESbHbIE peakuuu,
OKUCNUTENb, BOCCTAHOBUTENb, OKUCIIEHWE U BOCCTAHOBIEHME,
annoTtponus, aMOTEPHOCTb, XMMUYECKasi CBA3b (KOBaNeHTHas,
WMOHHasi, MeTannmnyeckas), Kpuctannmyeckas peLwléTka, cnnasbl,
CKOPOCTb XMMUYECKON peakunm

1.2

NNNCTPUPOBAaThL B3aMMOCBSA3b OCHOBHbBIX XUMUYECKUX MOHATUI
N MPUMEHATbL 3TU MOHATUA MNPU OMNUCAHUN BELLECTB U WX
npespaLLeHni

1.3

14

COCTaBfiATb YpPaBHEHUS  3MEeKTPONUTMYECKOM Aauccouuaunm
KMCINOT, LWeSioYen 1 coren, nosiHble U CoOKpallEHHbIE YpaBHEHNS
peakuuin MOHHOro obmeHa

pacKkpbiBaTb CYWWHOCTb OKUCINNTESIbHO-BOCCTAHOBUTEJIbHbIX
peaKu,mﬁ nocpeacTtBoM COCTaBl€HUA 3J1EKTPOHHOIo bGanaHca




15

3TUX peakunn
NPOBOAUTL PACYETbI NO YPABHEHUIO XMMUYECKOW peakunm

2.1

2.2

2.3

Mo Temam: «HemeTtannbl n nx coeanHenna» n «Metannbl N nx
coeJHEHUS»

XapaktepusoBatb (onucbiBaTb) obwme wn  cneumdudeckmne
XUMUYECKME CBOWCTBA MNPOCTbIX W  CrOXHbIX BELLECTB,
noaTeepxaas onucaHne npuMepamm MOSEKYSSAPHbLIX U MOHHbIX
ypaBHEHNN COOTBETCTBYHOLLNX XMUMUYECKNX peakumm
COCTaBNATb ypaBHeHNs peakunn, noaTBepXXaaroLLmx
CyLWleCcTBOBaHME TEeHeTU4YeCKon CBA3M Mexay BellecTBamu
pasriMyHbIX KnaccoB

NPOrHo3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX
CTpOEeHus, BO3MOXHOCTM npoTekaHns XUMUYECKMX
npeBpaLLeHnin B passinyHbIX YCroBUSAX

2.4

2.5

crnefoBaTb MpaBuiiam Mofib30BaHUMSA XUMUYECKOW MOCydoon U
nabopatopHbiM  obopydoBaHMeM, a Takke npasuiam
obpalleHuns ¢ BellleCTBaMn B COOTBETCTBUN C MHCTPYKUUSMN MO
BbINOMHEHNIO  NAabopaToOpHbIX ~ XMMWYECKMX  OMbITOB MO
nony4yeHnto n cobupaHuio razoobpasHbix BewecTB (aMMuaka u
yrnekucnoro rasa)

NPOBOAWTL peakuuun, NOATBepXKAalLWme KayeCTBEHHbI COCTaB
pasnU4YHbIX BELECTB: pacno3HaBaTb OMbITHbIM NYyTEM XITOpPUA-,
6pomuna, wvoama, kapboHnaT, docdart, cunukaT, cynbgar,
TMOPOKCUOMOHDbI,  KaTMOHbl  aMMOHMS,, WOHbl  U3YYEHHbIX
MeTannos, NpuUCyTCTBYKOLLME B BOAHbIX  pacTBOpax
HeopraHM4YecKknx BeLlecTB

Mo Teme: «XvMna 1 okpyxaroLas cpega»

3.1

3.2

pacKkpbiBaTb CMbICIT OCHOBHbIX XUMUYecKux noHatui: (10K
BELLEeCTBa; KOPPO3nNA MeTansos

NPUMEHSATb OCHOBHbIE OMNepaLnn MbICITUTENBHON OEATENbHOCTU
— aHanus3 n CUHTEe3, cpaBHeHMe, 0600LLEHNE, cucTemaTmnsaumio,
BblABNEHNE MPUYMHHO-CIELCTBEHHbIX CBA3EN — AN MU3yyYeHus
CBOUCTB BeLleCTB " XUMUNYECKNX peakunn;
€CTECTBEHHOHAY4YHble MEeTOoAbl MNO3HaHus — HabnwoaeHwue,
n3MepeHne, MOLENNPOBaHUE, IKCMEPUMEHT (peanbHbil U
MbICIEHHbIN)




NMPOBEPAEMBbIE 3JIEMEHTbI COOEPXAHUA

8 KINACC
Kon NMpoBepsieMbIN 3N1EMEHT coAaepKaHUA
1 [MepBoHa4yanbHble XUMUYECKME MOHATUS
MpeameTt xummn. Porb XMMUM B XU3HM YeroBeka. XMMUSA B CUCTEME HayK.
1.1 Tena un BewectBa. Pdusnyeckne cBOWCTBA BellecTB. ArperaTtHoe
COCTOSIHME BELLECTB
19 [MoHATME O meTogax Mo3HaHus B XMMUKU. YncTble BewecTBa U CMECM.
Cnocobbl pasgeneHnsa cmecen
ATOMbl M Mornekynbl. XuMudeckne anemMeHTbl. CUMBOSIbI XUMUYECKUX
1.3 anemeHToB. [lpoCcTble M CrOXHble BewecTBa. ATOMHO-MOSEKYnsipHOe
yyeHue
Xumndeckass copmyna. BaneHTHOCTb aTOMOB XMMWUYECKUX ONEMEHTOB.
14 3akoH nocTtosiHCTBa cocTaBa BellecTB. OTHOCUTENbHaAs aToMHasa macca.
OTHocuTenbHass MornekynsipHas macca. MaccoBas [onsi XMMUYECKOro
3afieMeHTa B COeaMHEHUN
KonnyectBo BewecTtBa. Monb. MonsgpHaa Mmacca. B3saumocBsasb
15 KOnmMyecTBa, MaccChl U YMcria CTPYKTYPHbIX eauHuL BewecTBa. Pacyétbl no
dopMynam XMMUYECKUX COeANHEHUN
dunsnyeckne u xmmmyeckue AaBneHnd. XMMumyeckast peakumsa u  eé
16 NPU3HaKn. 3aKoH COXpPaHEeHUs Maccbl BELLECTB. XMMNYECKNE YPaBHEHUS.
Knaccudumkauma XuMmMyecknx peakumi (COeAnHEHUs, pasrioXeHus,
3amelleHunsi, obmeHa)
XUMNYECKUA  IKCMEPUMEHT: 3HAKOMCTBO C XMMWYECKOW Mocydoun, C
npasunamm pabotel B nabopatopum u npuémamm obpalleHns C
nabopaTtopHbiM 060OpyaoBaHWEM, W3YYEHME W ONUCaHUE U3NYECKNX
CBOMCTB 00pa3sLoB HeopraHMYecKkux BELLECTB, HabnogeHne nanveckmnx
(nnaBneHwe BOCKa, TasgHWe NbAa, pacTypaHne caxapa B CTynKe, KuneHue
N KOHOeHcauusi BoAbl) U XUMUYECKMX (FOPEeHMEe CBeuYn, npokanmBaHue
17 MeOHON MPOBOSIOKN, B3aMMOAENCTBME Mefa C KUCIIOTOW) SBMEHUNR,

HabnogeHve M onucaHue NPU3HaKOB MPOTEKAHUS XMMUYECKUX peakuumi
(pasnoxeHne caxapa, B3aMMOAEWCTBME CEPHOM KUCMNOTbI C XIOPUOOM
Gapusa, pasnoxeHue  rmgpokcuga  meau(ll)  npu HarpeBaHum,
B3aMMogencTeue xenesa ¢ pactsopom conu megu(ll), nsydeHme cnocotos
pasgeneHMs  cmeceln  (C NMOMOLWbBK  MarHuTta,  (unbTpoBaHue,
BbliNapvBaHWe, OUCTUINAUMA, Xpomartorpadus), NpPOBEAEHUE OYUCTKU
noBapeHHOW conu, HabnogeHne U onucaHwe pesynbTaToB MNpPoBeneHUs




onbiTa, UNIOCTPUPYIOLLIErO 3aKOH COXPaHEHWs1 Macchbl, co3agaHne moaenen
MOMeKyn (LlapoCTeEpP>KHEBDIX)

BaxHenwme npeacraBnuTesin HeopraHnM4eCckmnx BeLlecTB

2.1

2.2

Boagyx — cmechb rasoB. CoctaB Bo3gyxa. Kucnopoa — anemeHT n npocToe
BewecTBo. HaxoxgeHue kucrnopoda B npupode, uanyeckne wu
XumMuyeckne csonctea (peakuumn ropenus). Okxcuabl. [MpumeHeHue
kncrnopoga. Cnocobbl nonyveHuss kucnopoga B nabopartopun  un
npombliwrieHHocTn.  KpyroBopoT kucrnopoga B npupoge. O30H —
annoTponHas moandukauma kucnopoaa

TennosBon ahpdekT XMMUYECKON peakumn, TEPMOXUMUYECKNE YPaBHEHUS,
9K30- W JHOOTEpMMYECKMe peakuun. TonnmBo: Yrofib U MeTaH.
3arpsisHeHue BO3ayxa, YCWUMEeHWe MapHUKOBOro addoekra, paspylleHue
O30HOBOrO CIos

2.3

Booopoa — anemeHT M npocToe BewecTBo. HaxoxaeHve Bogopoda B
npupoae, ou3ndeckme M XMMMYeckne CBOWCTBA, NPUMEHEHME, Crnocobbl
nosnydyeHus. Kucnotel n conm

2.4

2.5

2.6

2.7

2.8

MonsapHbIn 06bEM rasoB. PacyéTbl N0 XMMMUYECKUM YpaBHEHUSIM

dunsnyeckne ceoncTBa Boabl. Boga kak pacTtBoputenb. PacTtBopbl.
HacbllweHHbIe N HeHaCbILWEHHblIe pacTBOpPbl. PacTBOpMMOCTL BELLECTB B
Boge. MaccoBaa ponsa BewecTBa B pactBope. XMMUYECKMEe CBOWCTBA
Boabl. OcHoBaHusA. Ponb pacTBOpOB B MpMpoAe M B XXU3HU 4YenoBeka.
KpyroBopoT Boabl B npupoge. 3arpssHeHue npupogHbix Bog. OxpaHa u
OYUCTKa NPUPOAHbIX BOA

Knaccudgumkauus HeopraHndeckmnx coegnHeHuin. Okeuabl. Knaccmudukaums
oKkcmaoB: coneobpasylowme (OCHOBHbIE, KUCMOTHblE, aMdOTEepHbIE) U
Heconeobpa3syouwue. HomeHknatypa okcngo. PUsnYecKme N XMMmnyeckme
cBomMcTBa okcmaos. [lonyyeHne okcngos

OcHoBaHus. Knaccudukaumsi OCHOBAHWUW: LLENOYM U HepacTBOPUMBbIE
OCHoBaHuMdA. HomeHknaTtypa OCHOBaHUW. dPusmyeckne u XnMMUYeckme
CBOMCTBa OCHOBaHuN. [onyyeHne oCHoBaHWI

Kucnotbl. Knaccudpukauma kmcnot. HomeHknaTtypa kucnot. dusmnyeckmne m
XMmMu4yeckme cBomcTBa KuUcrnoT. Psan aktmBHocTn metannos H.H. BekeTtosa.
MMony4eHue kncnot

2.9

Conu. HomeHknatypa conen. ®unsnyeckne n XuMm4eckne CBOMNCTBa CONEN.
Mony4eHune conen

2.10

2.11

"eHeTuyeckas cBs3b mMexay KnaccamMmum HeopraHM4eckmnx coeVHeHUNn

XUMUYECKUIA IKCMEPUMEHT: KadeCTBEHHOe onpedeneHne coaepxaHus
Kaucrnopoga B BO3gyxe, rnonydveHue, cobupaHue, pacnosHaBaHue U
n3yyeHne CBOWCTB KMcnopoga, HabniogeHve B3anmMonencTBusa BELLECTB C
KMCOPOAOM WU YCHOBUSI BO3HUKHOBEHUS U NpeKpaweHuss ropeHus




(noxapa), o3HakomreHne ¢ obpasuamm OKCMAOB U ONUCaHWE UX CBOWCTB,
nonyyeHune, cobmpaHue, pacnosHaBaHWEe U U3y4yeHMEe CBOWCTB BoLopoaa
(ropenue), B3aumogencteme Bogopoda ¢ okcuaom meau(ll) (Bo3MoXXHO
nucnonb3oBaHMe BugeomartepuanoB), HabniogeHve o6pasuoB BeLLecTB
konunyectBoM 1 Monb, uWccrnegoBaHMe OCOBGEHHOCTEN pPacTBOPEHUS
BELLECTB C pasfMyHON pPacTBOPMMOCTbIO, MPUrOTOBIIEHME PaCTBOPOB C
onpenenéxHHomn MaccoBOW aonen PacTBOPEHHOIO BellecTBa,
B3anMOAeNCTBME BOAblI C MeTannamu (HaTpuem 1 Kanoumem) (BO3MOXHO
NUcnonb3oBaHWe BuaeomaTepuarnoB), onpeneneHne pacTBOPOB KUCIOT U
wenoyem C MNOMOLLbD  WMHOMKATOPOB, uccnegoBaHve  obpasuos
HeopraHMYeckMx BELLEeCTB pasnu4yHbIX KrnaccoB, HabniogeHne naMeHeHus
OKpackM WHOMKATOPOB B pacTBOpax KUCNOT W LWeEeNno4yen, usyyeHue
B3ammogencteunsa okcnga meau(ll) c pactBOpoM CepHON KMCROTbI, KUCIOT C
MeTannamu, peakuum HeuTpanusaumm, nosiyYeHne HepacTBOPUMbIX
OCHOBaHWN, BbITECHEHWE OAHOr0 MeTanna ApyrMMm K3 pacTBopa Conu,
pelleHne 3SKCnepuMMeHTanbHbIX 3agad no Teme «BaxHenwwme knaccol
HeopraHM4YecKnx coeanHeHUn»

Mepnoanyeckun 3akoH u Nepuogunyeckas cucteMma XMMnNYeCcKnx
anemeHToB [1.1. MeHgeneea. CTpoeHne aToMoB. XMMUYeckas CBs3b.
OKMcnNNTENBHO-BOCCTAHOBUTESBbHbIE PeaKUmm

3.1

[MepBble MOMbITKN KrnaccuduUKaumm XUMUYECKUX anemMeHToB. [loHaTne o
rpynnax CXoAHblX 9feMeHTOB (WienoyvHble U WerovyHO3eMerbHbIe
MeTansbl, ranoreHbl, UHEePTHblE rasbl). ONEeMeHTbl, KoTopble obpasylT
amdoTepHble OKCUAbl U TMOPOKCUAbI

3.2

lMepuogunyecknin 3akoH. lNepnoanyeckass cUCTeMa XMMUYECKNX INTIEMEHTOB
O.N. MengeneeBa. KopoTkonepuogHass n gnuHHonepuogHas d¢opMbl
Mepuogunyeckon cuctembl Xumuyecknx anemeHtoB [.. Menpeneesa.
Mepuogbl 1 rpynnbl. PU3MYECKUA CMbICIT MNOPSAKOBOro HOMepa, HOMepPoB
nepuoga v rpynnsl anemMeHTa

3.3

CtpoeHue atomoB. CocTaB aToMHbIX sgep. WM3oTonbl. ONEKTPOHbI.
CTpoeHue anekTpoHHbIX obonovek atomoB nepBbiXx 20 XMMWUYECKMX
anemeHToB lNeprnogunyeckon cuctemsl [.V. MeHgoeneeBa. Xapakrepucruka
XUMUYECKOro aneMeHTa no ero nosioxeHuto B epuoguyeckon cucteme
0.1N. MenoeneeBa

3.4

3aKOHOMEPHOCTU M3MEHEHUS paguyca aTOMOB XUMMUYECKUX SNIEMEHTOB,
MeTannnMyecknx n HemeTannMyecknx CBOWCTB MO rpynnamMm n nepuogam.
3HaveHne [lepuognyeckoro 3akoHa wu [lepuognyeckon  CUCTEMBI
XUMUYECKNX 3MEMEHTOB AN  pasBUTUA Haykm W npaktuka.  O.WU.
MeHgeneeB — YY4EHbIN U rpaxxgaHuH

3.5

Xumunyeckasi cBsidb. KoBaneHTHast (monsipHas WM HenonsipHasi) CBs3b.
OneKTpooTPMLATENBHOCTb XMMUYECKUX 3NIEeMEHTOB. VIoHHasi CBSi3b




3.6

3.7

CteneHb OKUCINeHnA. OKkncnnTenbHOBOCCTAHOBUTESbHbIE peaKkuunn.
|_|pOLl,eCCbI OKMCIeHns n BoccTaHoBneHnsi. OKMCNuMTenn n BOCCTaHOBUTENW

XVMUYECKMIA SKCMEPUMEHT: M3yyeHne oOpasLoB BeLLECTB MeTannoB W
HemMeTanmnoB, B3aMMo4eNCcTBNE rMapoKcuaa UMHKa ¢ pacTBOpaMmn KUCMOT K
Lenoyen, npoBedeHne  OnbITOB, UNNIOCTPUPYIOLLINX npumepbl
OKUCINUTENbHO-BOCCTAHOBUTENbHbLIX  peakuui (ropeHue, peakumm
pasnoXeHus, CoOeaUHEHMS)

9 KITACC

Koo
1

MpoBepsieMbi aNeMeHT coaepXKaHUsA
BelecTBo 1 xummn4deckasi peakuus. lMoeTopeHne

11

Mepuogunyecknin 3akoH. lNeprnogmnyeckas cuctema XMMMYECKUX SNIEMEHTOB
O.WN. MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTU B M3MEHEHUU
CBOWCTB XMMMUYECKNX 3NTIEMEHTOB MEPBbIX TPEX NEPUOAOB, Kanus, Kanbuus
N NX COEeAWHEHWA B COOTBETCTBMM C TMOSIOKEHUEM OfIEMEHTOB B
lMepuognyeckon cucteme n CTPOEHMEM UX aTOMOB

1.2

13

14

15

1.6

CTpoeHve BellecTBa: BUAbl XMMUYECKON CBA3WU. TUMNbl KpUCTaNINYECKNX
PEeLIETOK, 3aBUMCUMMOCTb CBOWCTB BelleCcTBa OT TUNa KpUCTansiM4yeckomn
peweTkn N Buaa xummyeckon csasn. Knaccudpukaumsa n HOMeHknaTypa
HeopraHM4YeckMx  BellecTB  (MexayHapodHas UM TpuBManbHas).
Xnmmyeckme CBOMCTBA BeLECTB, OTHOCALUMXCS K pasnuyHbIM Kriaccam
HEeopraHMYeCcKUX COEeANHEHUN, TreHeTMyeckasi CBA3b HeOopraHU4Yeckux
BeLLEeCTB

Knaccuduvkauma XMMUYeckux peakuuMi no pasfnunyHbiM npu3Hakam (no
4nucrly M COCTaBy Y4yacTBYHLMX B peakuun BeLlecTB, MO TensioBoMy
apeKTy, N0 U3MEHEHNIO CTEMEHEN OKUCIIEHUS XUMUYECKUX 3M1EMEHTOB,
no obpatnMmMocTn, No y4acTU KaTanmsaTopa). JK30- U IHOOTEepMUYECKne
peakumn, TepMoOXMMuyeckue  ypaBHeHuda. [loHATME O  cKOpOCTU
XUMWNYECKON peaKkLmn

MoHATHe 06 obpaTUMbIX U HEODPATUMBIX XUMUYECKUX peakumsax. MoHaTue
O TOMOreHHbIX U TreTeporeHHblix peakuusix. [MoHATME O XMMUYECKOM
paBHoBecun. DPakTopbl, BMUSIOLME HA CKOPOCTb XMMMUYECKOW peakumu u
NonoXeHne XMMM4YeCcKkoro paBHOBECHS
OKUCNNTENBHO-BOCCTAHOBUTENbHbLIE  PeaKkLMX, SNEKTPOHHbIM  GanaHc
OKUCNUTENbHO-BOCCTAHOBUTENBHON peakunn. CocTaBneHne ypaBHEHWI
OKUCNUTENbHO-BOCCTAHOBUTENbHbBIX Peakuuii C UCMonb3oBaHWEM MeToaa
anekTpoHHoro 6anaHca

TeOpl/IFI SJ'IeKTDOJ'IVITI/I‘-IeCKOIZ anccounaunn. SJ'IeKTpOJ'II/ITbI n




1.7

HeanekTponuTbl. KaTuoHbl, aHMoHbI. MexaHM3am auccoumaumm BeLEeCTB C
pasnMyHbIMM  BMAAMM  XUMUYeckon cBs3nM. CTeneHb Auccoumaumn.
CunbHble 1 cnabble anekTponuTbl. Peakunn moHHoOro obmeHa. Ycnosus
NPoTEeKaHUs peakumin MOHHOro OOMeHa, NMOoMHbIE N COKpPaLWEHHbIE MOHHbIE
ypaBHeHus1 peakuun. CBOWCTBa KUCMNOT, OCHOBaHMM U COflen B CBeTe
npeacrtaeneHnnn o6 anekTponuMTuyeckon auccoumaunn. KadecTBeHHble
peakumn Ha NoHbI. NoHATNE O rMaponu3e conen

XNMUYECKMIA SKCNEPUMEHT: O3HAKOMSIEHME C MOAENAMU KPUCTaNIMYEeCKNX
PELETOK HEOPraHMYECKNX BELLLECTB — MEeTasnnoB 1 HemeTtannos (rpacurta
W anwasa), CroXHbIX BelecTB (Xxnopuaa HaTpud), wuccrnegoBaHve
3aBMCUMOCTUN CKOPOCTU XMMMUYECKOWN peakumm OT BO3OENCTBUSA PasnnYHbIX
dakTopOoB; WCCnegoBaHWE 3MEKTPONPOBOAHOCTU pPacTBOPOB BELLECTB,
npouecca guccoumauumn  KACroT, LWwenodYem wn conen  (BO3MOXHO
ncrnonb3oBaHue BMageomMatepuarnos); nposegeHne OnbITOB,
UNIOCTPUPYIOLWMX MPU3HAKM NPOTEKaHUS peakuunm WOHHOro obmeHa
(obpasoBaHue ocagka, BblaerneHve rasa, obpasoBaHue BOAbl); OMbITOB,
UNAOCTPUPYHOLLMX MPUMEPLI OKUCTTUTENBHO-BOCCTAaHOBUTENBHbLIX peakumm
(ropeHne, peakuum  pasnoXeHusi, COeAMHEHMUs);  pacno3HaBaHue
HEeopraHM4Yecknx BELEeCTB C NMOMOLLbI KAa4eCTBEHHbIX peakuui Ha WOHBI;
pelleHne sKkcnepuMeHTanbHbIX 3aaay

HemeTannsl 1 nx coeanHeHus

2.1

Obwas xapaktepuctuka ranoreHoB. OcOBGEHHOCTM CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn okucreHusi. CTpoeHne n dusnveckme CBOWCTBA
MPOCTbIX BELLLECTB — ranoreHoB. XMMn4yeckmne CBONCTBa Ha nNpumepe xropa
(B3anmopencTeune c MeTannamu, HemeTannamu, Lenoyamm).
Xnoposoaopoa. ConsiHas KucnoTa, XMMUYECKMe CBOWCTBA, MONyYeHue,
npumMmeHeHue. [lencteme xrnopa un XnopoBoaopoda Ha OpraHM3M 4YerioBeka.
BaxkHenLwme xnopuabl 1 X HaxoxaeHue B npupoae

2.2

O6was xapakrepuctuka anemeHToB VIA-rpynnbl. OCOB6EHHOCTM CTPOEHUS
aTOMOB, XapakTepHble cTeneHn okucrneHusi. CTpoeHne un duandeckme
CBOWCTBaA MpPOCTbIX BeWwecTB — kKucropoga wu cepbl. AnNOTPOrnHble
MoamdmKauum  Kucrnopoga W cepbl. XMMUYEckMe CBOWCTBa Cepbl.
CepoBogopoa, CTpoeHue, guandeckne n xmmmndeckme csoncrtea. Okcuabl
cepbl Kak npeacTtaBuUTENnM KUCMOTHbIX okcuaoB. CepHas  kucnora,
dunsnyeckne n xMmmyeckme cBoncTea (obLme Kak npeacraBuTens Knacca
KACIOT n cneundudeckne). XuMmmnyeckme peakuun, nexawine B OCHOBE
NMPOMBILLSIEHHOrO crnocoba nonyYyeHns cCepHor KUCnoTbl. [MpumeHeHue.
Conn CcepHOM KUCNOTbl, KayeCTBEHHash peakums Ha CcynbdaT-uoH.
HaxoxgeHne cepbl U €€ coeduHeHMn B npupode. XuUMUYeckoe
3arps3HeHNe OKpyXarolwen cpeabl coeguHEeHUAMU cepbl (KACNOTHbIE
AoOXAW,  3arpsi3HeHWMe  Bo3gyxa M BOAOEMOB),  cCrnocobbl  ero




2.3

2.4

npegoTBpaLLeHus
O6wasn xapaktepuctmka anemeHToB VA-rpynnbl. OCOGEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTeneHn OKucreHus. A30T, pacnpocTpaHeHue B
npupoge, duandeckue M Xummdeckue cBoncTBa. KpyroBopoT asoTa B
npupoge. AMMMak, ero usmyeckne n XmMMmmyeckme CBOMCTBA, NOSTydeHne
1 npumeHeHne. Conn amMoHus, X pusnyeckne n XmMmmyeckne CBOMCTBA,
npumeHeHne. KayecTBeHHass peakumss Ha WOHbl aMMOHUsA. A30THas
Kncnota, eé nonyyeHune, omsnyeckne n XmumMmmyeckme ceomncTaea (obume Kak
npeacTaBUTeNs Krnacca KucnoT u chneuunduydeckue). Wcnonb3oBaHue
HATPATOB M CONEN aMMOHMS B KayecTBe MMUHeparbHbIX YyAoOpeHun.
Xnmumyeckoe 3arpsi3HeHVe OKpyXalllen cpefbl coeguHEeHUsMU as3oTa
(KMCNOTHbIE AOXAMW, 3arpsaA3HEHNe BO3ayxa, NoYBbl U BOAOEMOB)

doccop, annoTponHele Moaudukaumm gocopa, dusndeckme U
xumuyeckne ceomnctea. Okcup docdopa(V) u doccopHaa KucnoTa,
dunsnyeckme n XuMMmMYeckme CBOWCTBaA, nonyyeHue. lKcnonb3oBaHue
docdaToB B Ka4eCTBE MUHEpParbHbIX YA0OpeHui

2.5

O6was xapakrepuctuka anemeHToB IVA-rpynnbl. OCOBEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTeneHn OoKuUcreHus. Yrnepon, annoTponHble
MoamdmKauumn, pacnpocTpaHeHne B npupoae, usndeckne nu XMMmyeckme
ceovctBa. Agcopbuma. KpyrosBopoT yrnepoga B npupoge. Okcuapl
yrnepoga, ux msmyeckne n xmmmyeckne CBOMCTBa, AENCTBUE Ha XMBble
OpraHu3mbl, MOfyYeHMe W MnpuUMeHeHne. Jkonormyeckne npobnemsl,
cBsi3aHHble ¢ okcugom yrnepoga(lV); rmnotesa rnobanbHOro NoTenneHus
KnMmarta; napHUKOBbIM 3dddeKT. YroribHasi Kucrota U e€ conu, ux
du3ndeckme ”n XMMMYeckue CBOMCTBA, MOSyYeHMe U NpUMEHEHME.
KauectBeHHas peakuus Ha kapbGoHaT-uoHbl. cnonb3oBaHne kapboHaToB
B ObITy, MeguumMHe, NPOMbILLSIEHHOCTU N CENbCKOM XO3ANCTBE

2.6

MepBoHayarnbHble MOHATMS 00 OpraHMYeckux BellecTBax Kak o
coeauHeHusix yrnepoda (MeTaH, 9TaH, 3TUMEH, aueTuneH, 3TaHon,
FMULEPVH, YKCycHas kucroTa). WX cocTaB M XMMUYECKoe CTPOEHMe.
MoHsATME 0 BronorMyeckn BaxHbIX BELLECTBaX: Xupax, benkax, yrnesogax
— 1 X PONK B XWU3HU YenoBeka. MatepuanbHoe eauUHCTBO OpraHnYeckux u
HeopraHN4Yeckux coeuHeHuN’

2.7

2.8

KpemHuin, ero dwmsmyeckme mn XUMUYECKME CBOWCTBA, MOMy4YeHue W
npumeHeHne. CoegnHeHna kpemHusa B npupoge. O6wue npencraBneHns
o6 okcnage kpemHuA(lV) u kpemHmeBonm kucnote. Cunukatbl, KX
ucnonb3oBaHMe B ObITy, MeauuuHe, NPOMbINEHHOCTU. BaxHewnwme
CTpOuTENbHbIE MaTepuanbl: Kepamuka, CTeKno, LeMeHT, O6eToH,
xene3obeToH. lNMpobnembl 6e30MacHOro0 UCMNOMb30BaHUS CTPOUTESbHbIX
MaTepuanoB B NOBCEAHEBHOMN XMN3HU

XVMUYECKMA  SKCMEPUMEHT:  U3ydeHne ob6pas3uoB  HEOpraHU4ecKux




BELLEeCTB, CBOWCTB COMSAHOM KWUCIOTbI; NPOBEeAEHNEe KavyeCTBEHHbIX
peakumin Ha Xnopua-voHbl U HabngeHue NpPU3HaKoB WX MPOTEeKaHUs;
ONbITbl, OTpaXxarwLme Pusnyeckme N XMMn4eckme CBONCTBa ranoreHoB u
UX CcOoeAMHeHun (BO3MOXHO  WCMNOSib30BaHWE  BuaeomMatepuaros);
O3HaKoMIieHne ¢ obpasuamu XnopuaoB (ranoreHMaoB); O3HAKOMIEHME C
obpasuamn cepbl U €€ coeauvHEeHMsMU (BO3MOXHO WCMOb3oBaHWe
BMaeomaTepuanoB); HabniogeHne npouecca obyrnvBaHua caxapa nog
OENCTBUMEM KOHLIEHTPUPOBAHHOW CEPHON KUCMNOTbI; N3yYeHNe XUMNYECKUX
CBOWCTB pa3baBfeHHOW CEepHOM KUCMOTbl, NPOBEAEHNE KavyeCTBEHHOW
peakumm Ha cynbdaT-uoH M HabrnogeHve npusHaka eé npoTeKkaHus;
O3HaKoMseHue C QU3M4eckuMmn CBOMCTBaMKM asoTa, ocopa U ux
coeauHeHun (BO3MOXHO MCMonb30oBaHME BuageomaTtepuanos), obpasuamm
a30THbIX W OCHOPHbLIX  yaobpeHun; nonyyeHue, cobupaHue,
pacrnos3HaBaHMe W  U3y4eHMe  CBOWCTB aMMmuaka;, npoBefeHue
Ka4eCTBEHHbIX peakuun Ha WMOH aMMOHMA U docdaT-UoH N U3ydeHune
NPU3HaAKoB WX MNpPOTeKaHusi, B3aMMOOENCTBME  KOHLEHTPUPOBAHHOM
a30THOM KUCNOTbI c Meablo (BO3MOXHO ncnonb3oBaHve
BMaeomaTepuanoB); W3ydeHMe MoAenen KpUCTanimnyeckux peLléTok
anmasa, rpadwurta, dynnepeHa; o3HakomreHme ¢ nNpoueccoMm aacopobumm
pPaCTBOPEHHbBIX BeLWeCTB aKTUBUPOBAHHbIM  YIMEM W YCTPONCTBOM
npoTuBorasa; mnonyyeHve, cobupaHue, pacnos3HaBaHWe U U3y4vyeHue
CBOWCTB YIMEKUCIIOro rasa; npoBedeHWEe KayeCTBEHHbIX peakuun Ha
KapboHaT- M CcuUnNUKaT-MOHbl U U3yYeHUe MPU3HAKOB WX MNPOTEKAHUS;
O3HaKOMSMEeHne C NpoayKUMen CUIMKATHOW MPOMbILLSIEHHOCTU; peLleHne
3KCnepuMeHTarnbHbIX 3agady no Teme «BaxHenwume HemeTannbl U KX
COeANHEHUS»

MeTannbl 1 X coeanHeHns

3.1

Obwan xapakTepucTuka XUMUYECKMX OSNIEMEHTOB — MeTanfioB Ha
OCHOBaHUM UX MONoXeHuss B [lepunognyeckon cCuUCTEME XUMUYECKUX
anemeHnToB [0.. MeHaeneeBa n cTtpoeHus atomoB. CTpOEHNE MeTansos.
MeTannunyeckaa cBA3b M MeTannMyeckasd Kpuctannmyeckas peLueTka.
ONEKTPOXUMUYECKUIN pPA HAaNpPs>KeEHUA MeTansnos

3.2

dun3snyeckne u xummdeckme ceonctBa MetannoB. O6uwme crnocoObl
nonyyeHns metannoB. [loOHATME O KOpPpPO3UMM MeETannoB, OCHOBHbIE
cnoco6bl 3awmTbl NX OT Koppo3un. Crnnaebl (CTanb, YyryH, 4IOpantoMUHUNA,
OpoH3a) 1 X NpUMeHeHne B BbITY Y NPOMbILLNIEHHOCTM

3.3

LLleno4vHble meTannbl: nonoxeHue B [Nepruoanyeckon cncteme XMMnYecknx
anemeHtoB [.. MeHoeneeBa; CTpoeHMe WX aTOMOB; HaxoXAeHne B
npupoge. dPusmMyeckne U XuMuMYeckue CBOWCTBa (Ha NMpuMMepe HaTpusa u
kanunga). Okcmabl U rMApPOKCUMAbl HATPUA U Kanus. NpuMeHeHne WenoYHbIX
MeTannoB 1 UX COeANHEHUN




3.4

LUlenoyHosemernbHble MeTanfbl MarHUA W KanbUWA:  MONOXEHWe B
lMepuogunyeckon cucteme xummyecknx anementoB .M. MeHpeneesa;
CTPOEHMNE MX aTOMOB; HaxoXxaeHue B npupoge. Pusndeckne n XuMmn4eckmne
CBOMCTBA MarHus 1 kKanbuus. BaxHenwme coegmHeHnsa kanbumsa (okcua,
rmgpokcug, conn). XKECTkocTb BOAbI U CNOCODOLI €€ yCTpaHeHUs

3.5

AnomMnHUK:  nonoxeHuwe B [lepunogndeckon cucTeMe  XUMWUYECKUX
anemeHToB [1.1. MeHgeneesa; cTpoeHMe atomMa; HaxoXaeHne B npupoae.
dusnyeckne n xuMmnyeckne CBonCTea antomMmHus. AMGOTepPHbIE CBOMCTBA
okcuga v rmgpokcmaa antoMuHmUsS

3.6

Keneso: nonoxeHwne B Nepnognyeckon cucteme XMMUYeCKNX afemMeHToB
O.WN. MeHoeneeBa; CTpOeHMe aToMma; HaxOXOaeHue B Npupoae.
dunsnyeckne n xummyeckme ceoKrcTBa xenesa. Okcuabl, rmapokcuabl w
conu xenesa(ll) n xenesa(lll), ux coctas, CBOMCTBa U Nony4YeHne

3.7

XMMUYECKUA IKCMEPUMEHT: O3HaKoMmIleHne c obpasuamn meTannoB U
CNnaBoB, UX (P3nYeCcKUMM CBOMCTBAMU; U3YYEHNE pe3yrbTaToB KOPPO3nm
MeTannoB (BO3MOXHO MCMNOSb30BaHNE BuaeomMmaTepmanos), o0CoObeHHOCTEN
B3aMMOOENCTBUA OKCuaa Kanbuma W HaTpuss C BOAOW (BO3MOXHO
Ncnonb3oBaHWe BMAEOMAaTepMarnoB); MCCreaoBaHNWE CBOWCTB >XECTKOW
BOAbl; npouecca ropeHWss Xenesa B  kucropoge  (BO3MOXHO
ncnonb3oBaHue BMAeoMaTepuanos); NpU3HaKoB npoTeKkaHus
KayeCTBEHHbIX peaKkLUMn Ha WOHbl (MarHWs, Kanbuus, antoMUHUS, LUHKa,
xenesa(ll) v xenesa(lll), megu(ll); HabnogeHne n onncaHne NpPoLLECCOoB
OKpalLUMBaHWA NfIAMEHU WOHaMK HaTpus, Kanusa u Kanbumsa (BO3MOXHO
nucnonb3oBaHMe  BuaeomaTepuaroB);  uccnegoBaHWe — aM@OTEpPHbIX
CBOWCTB rmapokcuga anioMuvHUS W TMApOKCUAA UWMHKA; pelueHue
SKCMEepUMEHTanbHbIX 3adady no Teme «BaxHenwmne wmetannbl M WX
coeUHEHNS»

4.1

4.2

XnuMna n okpyxarowas cpega

HoBble mMatepuaribl 11 TEXHOJIOTUN. Bewectea un maTtepuarnbl B
NOBCEQHEBHOW XW3HM 4enoseka. XuMmuss wn 300pOBbLE. BesonacHoe
ncnosb3oBaHMe BeleCcTB U XMMUYECKNX peaKLI,I/II7I B 6bITy. I'IepBa;l NnOMOLLb
npn XUMN4YeCKNX oxXorax n otTpaBneHmnAax

OcCHOBbI  3KONMOrMYECKON  FPaMOTHOCTU.  XUMUYECKOE  3arpsaA3HeHne
okpyxatwowen cpegbl OK. Ponb xvMmum B peLlueHnn 3SKONOrnyeckux
npobnem. MNpnupoaHble UCTOYHMKK YrIeBOAOPOA0B (Yronb, NPUPOLHbIN ras,
HedTb), NPOAYKTbI UX NepepaboTkun, X posb B ObITY U NPOMBbILLSIEHHOCTHU

4.3

XYMUYECKMIA IKCNEPUMEHT: M3yvyeHne o0pasLoB MaTepuanoB (CTEKMO,
cnnasbl MeTannoB, NOSIMMEPHbIE MaTepuarbl)




NMPOBEPAEMbIE HA OI'3 NO XUMUUN TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOW OEPA30BATEJIbHON
NMPOrPAMMbI OCHOBHOI'O OBLLENO O6PA30OBAHUA

Kon
npoBepsieMoro
TpeboBaHus

1

NMpoBepsieMble TpeboBaHUA K NpeAMEeTHbIM pe3ynbTatam
6a30BOro ypoBHAi 0OCBOEHMAA OCHOBHOMW oGpa3oBaTeribHOMN
nporpaMmmbl OCHOBHOIO o6Lwwero o6pasoBaHnsi HA OCHOBe
®roc

Mpencraenexue:

1.1

0 NO3HaBaAeMOCTU SABMNEHUIN NPUPOAbI, NOHMMaHUe 0OBEKTUBHOMN
3HQYMMOCTM  OCHOB  XMMWYECKOW HaykM Kak obnacTtu
COBPEMEHHOI0 eCTECTBO3HAHMS, KOMMOHEHTa 00Len KynbTypbl
M NpaKTU4eckon [OeATenbHOCTM YenoBeka B YCrOBUSIX
COBPEMEHHOro 00LlecTBa; MOHMMaHue MecTa XMMUM cpeau
APYrMX eCTECTBEHHbIX HayK

1.2

o Hay4HbIX mMeToaax NO3HaHWUA, B TOM yucne
SKCNMepUMeEHTalIbHbIX N TEOPETUHECKMX METOOAaX UCccneaoBaHUA
BelleCTB 7 N3yveHund XNUMNYECKNX peaKLl,VIVI; YMEHne
ncnonb3oBatb MoAenu Aans obbsaAcHeHnA CTpPpOEHNA aTOMOB U
MOJ1EeKyn

1.3

0 cdhepax npodeccuoHanbHON OeATEeNbHOCTU, CBA3aHHbIX C
XMMWEN U COBPEMEHHBLIMU TEXHOMOrMsMM, OCHOBAHHbIMK Ha
AOCTUXEHUAX XUMUYECKON HayKu, YTO MO3BONUT 06yYatoLwmMmMcs
paccmaTpmBaTb  XMMMIO Kak  cdepy cBoen  Oyayuien
npodeccMoHanbHON AeATenbHOCTU U caenatb OCO3HAHHbIN
BbIOOp XMMMK Kak NpodpmnbHOro npegmeTa npv nepexoge Ha
YpOBEHb cpeaHero obLiero obpasoBaHus

BnageHne cMctemMon XMMUYeCKnx 3HaHUn n YMEHUE NMPUMEHATb
CUCTEMY XMMUYECKUNX 3HaHWA, KOTOpad BKIO4aeT.

2.1

BaXKHENLLNE XMMUYECKME MOHATUSA: XUMUYECKUIA SNIEMEHT, aToM,
Mornekyna, BeLlecTBO, MNPOCTOE W CrOXHOe BeLlecTBO,
OAHOPOAHAast N HEOOQHOPOAHAsA CMeCb, OTHOCUTENbHbLIE aTOMHas
M MONeKynsipHas MaccCbl, KONMYECTBO BELLECTBa, MOSb,
MONdpHaa Macca, MOnApHbIN OOBbEM, OKCUMA, KKCIOoTa,
OCHOBaHWe, conb (CpenHss), XMMUYeckas peakuusi, peakumu
COEAVHEHVS, peaKkunn pasfoXeHus, peakuun 3ameLleHus,
peakumm obmeHa, TennoBon IPMEKT peakumn, 3K30- U
SHOOTEepMUYEeCcKMe  peakuuw, pacTBop, MaccoBasd  [oOns
XUMUYECKOrO dfieMeHTa B COeAMHEHMM, MaccoBas [ons W
NPOLEHTHas KOHUEHTpauusa BewecTBa B pacTBope, $S4pO




aTtoma, 3MEeKTPOHHbIN CNon atoma, aToMHas opbuTtanb, paguyc
aTomMa, BaNleHTHOCTb, CTEMEHb OKUCIIEHUS, XMMUYeCcKasi CBA3b,
9NEeKTPoOTPMLUATENBHOCTD, nongapHas n HenonsapHas
KOBaneHTHas CBA3b, WOHHAs CBA3b, MeTannuMyeckas CBA3b,
Kpuctannuyeckas peléTka (aToMHasi, MOHHada, MeTannmyeckas,
MOMeKynsipHasi), WOH, KaTWOH, aHWOH, JNeKTpPoNuUT U
HEaNeKTPOoSIMT, 3JNeKTponuTu4eckaa guccoumaumns, peaxkumm
MOHHOro obmMeHa, OKUCINTENbHO-BOCCTAaHOBUTESbHbIE peakuuu,
OKUCNUTENb N BOCCTAHOBUTESb, OKUCIIEHNE U BOCCTAHOBIEHNE,
9NEeKTponus3, XuMumyeckoe paBHoBecue, obpaTumble U
HeobpaTuMmble peakumMu, CKOPOCTb XUMWYECKOW peakuuu,
kaTanusaTtop, MNAK, kopposna metannos, cnnasbl

2.2

2.3

OCHOBOMOSAararLwme 3aKoHbl XMMUKN: 3aKOH COXPaHEHUS MaccChl,
nepuognyecknn 3akoH .. MeHpgeneeBa, 3aKOH MOCTOSIHCTBA
cocTaBa, 3akoH ABoragpo

TEOpUN  XUMUWN:  aTOMHO-MOSEKYnsipHasi Teopusi, Teopus
3MEKTPONIUTUYECKON anuccoumaumnm

BnageHne ocHoBaMu XMMWYECKOW rPaMOTHOCTU, BKINOYaKOLLEN:

3.1

YMEHMe MnpaBuUibHO WCNOMb30BaTb W3yYeHHble BeLLecTBa U
maTepuansbl (B TOM YMCrne MUHepanbHble yOoOpeHus, MeTansnbl
M chnnaBbl, NPOAYKTbI NepepabdoTKM NPUPOLHbIX MCTOYHUKOB
yrneesogopodoB (yrnsi, NpUpoOAHOro rasa, HegpTtn) B ObITy,
CEerbCKOM XO35MCTBE, Ha MPON3BOACTBE N MOHUMAHNE 3HAYEHMS
Xupos, 6enkoB, yrneBogoB ANSA OpraHn3ma 4ernioBeka; yMeHue
NPOrHO3MpoBaTh BMAUsIHME BELLECTB M XMMUYECKMX MPOLIECCOB
Ha OpraHn3M YenoBeka ¥ OKPY>KatoLLYyt0 MPUPOAHYIO cpeay

3.2

YMEHUE WHTEerpupoBaTb XUMWYECKME 3HAHUS CO 3HaHWUSIMU
APYrX y4ebHbIX NpeaMeToB

3.3

3.4

HanuMuve onbiTa paboTbl C  pPasUYHbIMKM  UCTOYHMKAMM
MHOPMaLMN MO  XUMUKU (HayYyHass W Hay4YHO-MonynsipHas
nuTepartypa, CrioBapu, CrpaBOYHMKN, MHTEPHET-PECYPChbI)

yMeHne 06bEKTUBHO OLEeHUBaTb MHOPMAaLUIO O BeLecTBax, Ux
npeBpaLleHnsax U MpakTU4eCcKOM MPUMEHEHUU WU YMEHUe
ncnonb3oBatb €€ [Ons  peleHus yd4ebHO-no3HaBaTenbHbIX
3apad

BnapgeHve OCHOBaMu NOHATUNHOIO annapaTta n
CUMBOSMIMYECKOTO £A3blka XUMUM AN COCTaBneHus opmyn
HeopraHW4Yecknx BeLLEeCTB, YpPaBHEHUN XUMUYECKUX peakuuw,
OCHOBaMU xummuyeckon HomeHknatypbl (IUPAC n TpuBmansHOM)

YMeHue 06bACHATb CBA3b NnoyioXxXeHuA 3JIEMEHTA B




[Mepuognyeckon cuctemMe C YUCNOBLIMU XapaKTepucTUkamm
CTPOEHMS aTOMOB XMMWYECKUX IIIEMEHTOB (COCTaB M 3apsg
agpa, obuwee  4MCNO  9NEKTPOHOB),  pacnpegenieHMem
9NEKTPOHOB MO 3HEPreTUYECKUM YPOBHSIM aTOMOB NEPBbIX TPEX
nepuoaoB, Kanusa u Kanbums

MpencraBneHne o0 nepuoanyeckon 3aBUCUMMOCTU  CBOWCTB
XUMUYECKNX 3N1EMEHTOB (pagnyc aTtoma,
3NEeKTPOOTPMLIATENIbHOCTL), MPOCTbIX U CIOXHbIX BELLECTB OT

© nonoxeHna anemeHToB B [lepuoguyeckon cucteme (B Marbix
nepuodax W rnaeHbIX NOArpynnax) M 35IeKTPOHHOIO CTPOEHUd
atoma

7 YMeHune knaccngpuumposaTb:

7.1 XUMUNYECKMNE INEMEHTHI

7.2 HeopraHuyeckue BellecTsa

7.3 XUMUYECKME peaKkLmn

8 YMeHune onpenenaTtb:

81 BANlEHTHOCTb M CTEMNEHb OKUCIIEHUSI XMMWYECKUX SNEMEHTOB,
3apsia MoHa

8.9 BMO XMMWYECKOW CBA3M U TUM KPUCTaNSIMYECKOM CTPYKTYpbl B
COoeMHEHUsIX

83 XapakTep cpegbl B BOAOHbIX pacTBopax BewecTB (KMACMOT,
OCHOBaHWI)

8.4 OKMCnnTENb N BOCCTAHOBUTESb
YMeHne xapaktepusoBaTb  (PU3MYECKME U XUMWUYECKME

9 CBOWCTBA:
NPOCTbIX BELECTB (KMcnopoad, 030H, BoAopon, rpaduT, anmas,

9.1 KpeMHuu, a3oT, docdop, cepa, XJIop, HATPURN, Kanuin, MarHuin,
Kanbuun, antoM1HUN, Xeneso)
CNOXHbIX BELLECTB, B TOM YuUCre X BOAHLIX pacTBOpOB (BoAa,
aMMMakK, XriopoBOOOPOA, CEPOBOAOPOA, OKCMAbI U MMOpPOKCUabI
meTannoB |-llA rpynn, aniomuHus, meaun (1), unHka, xenesa (Il

9.2 n 1), okemabl yrnepoga (Il n 1IV), kpemHusa (IV), asoTta u
doccopa (Il n V), cepbl (IV un VI), cepHuctasa, cepHas,
asoTuctasa, asoTHas, @ocdopHas, YrosfibHas, KpemHueBas
KMcrnota n ux conu)
NPOrHO3NpoBaTb M XapaKTepu3oBaTb CBOWCTBa BeELLECTB B

93 3aBMCMMOCTU OT UX cocTaBa MVCTpoeva, NpPUMeHeHNe BeLLeCTB
B 3aBUCMMOCTM OT WX CBOWCTB, BO3MOXHOCTb MpOTEKaHus
XUMUYECKNX NPEBPALLEHUIN B PA3NNYHbIX YCITOBUAX

10 YMeHMe COoCTaBnATb MONEKYNSAPHbIE M WOHHbIE YpPaBHEHMUS




peakunn, B TOM YUCre:

10.1 peakuun MOHHOro obmeHa

10.2 OKUCNNTENBbHO-BOCCTAHOBUTENbHbIX peakuummn

103 NIMIOCTPUPYIOLWMX XMMUYECKME CBOMCTBA M3YYEHHbIX KraccoB
(rpynn) HeopraHU4ecknx BeLLecTB

10.4 NnoAaTBepP)KAaloLmnX reHeTUYECKYI0 B3aMMOCBSA3b MeXay HUMU

11 YMeHue BbIMnUCHATb (MPOBOAUTL PaCYEThI):

111 OTHOCUTESbHYI0 MOJSIEKYNAPHYO U MOMSPHYHO MaccCbl BELLECTB,
MacCCOBYI0 JOSM0 XMMUYECKOIo 3fIEMEHTa B COeANHEHUN

11.2 MacCOBY0 [OJI0 BeLlecTBa B pacTBope,

11.3 KONMYeCcTBO BeLecTBa U ero Maccy, obbem rasos

11.4 No ypPaBHEHUSAM XMMUYECKMX pPeakUMi U HaxoauTb KONMYECTBO
BelllecTBa, 00bEM N Maccy peareHTOB UM NPOAYKTOB peakumm

12 BnageHve (3HaHve OCHOB):
OCHOBHbIMWM MeTO4aMW Hay4yHOro no3HaHusa (HabnwopeHue,

121 n3MepeHne, 9KCNEPUMEHT, MoLeNnupoBaHue) Mnpu U3yyvyeHuu
BELLECTB U XUMWUYECKUX SBNEHUN; yMeHue copMynupoBaTb
npobrnemy n NpesnioxknTb NyTN eé peLleHns

122 6e3onacHon paboTbl C XMMUYECKMMN BELLECTBAMU, XMMUYECKOMN
nocynon n nabopatopHbiM 060pyaoBaHNEM
npasunamm  GesonacHoro obpaweHna Cc  BewecTBamy,
Mcnonb3yeMbiMn B MNOBCEAHEBHOW  XWU3HW,  NpaBunamu
NnoBeOeHUs B LENsxX cOepexeHus 300pOBbSA U OKpYXKatoLewn

12.3 npUpPoOaHOM  cpedbl;  NOHMMaHue  Bpega  (onacHOCTM)
BO3JENCTBMS Ha XMBbl€ OPraHnM3Mbl ONpeaenéHHbIX BELLEeCTB,
CnocobOB YMEHbLIEHNA W MpefoTBpalleHns uxX BpeaHoro
BO34eNCcTBuUS

13 Hanunune NPaKTU4ECKNX HaBbIKOB NNaHMpPOBaHMUS n
OCYLLECTBNEHUS CNeayoLWNX XMMUYECKNX SKCNIEPUMEHTOB:
n3ydyeHme u onucaHne U3NYEeCKMX CBOWCTB BELLECTB;

13.1 O3HaKoMMneHne C PU3NYECKUMU U XUMUYECKUMU SIBIIEHUAMMN;
OnbITbl, WSIIOCTPUPYIOLNE MPU3HAKN MPOTEKAHUS XUMUYECKUX
peakunn

13.2 n3yyeHue cnocoboB pasgeneHns cmecen
noslydeHne Kucropoga u M3yvyeHme €ero CBOMWCTB; MNOSlydeHue

133 BOoOpOda U U3yYeHue e:ro CBOWCTB; MOJSlyYEeHUEe Yrrnekncnoro
rasa v usy4yeHue ero CBOMCTB; NOfly4YeHMEe aMmMmnaka u nsyyveHue
€ero CBOMCTB

13.4 NPUroToBieHMEe PacTBOPOB C ONpeaenéHHOM MaccoBOW Joren




13.5

13.6

13.7

13.8

14

141

pacTBOPEHHOIO BeLlecTBa

NPUMEHEHNE  WHOMKATOPOB  (flakMyca, MeTwuropaHxa w
cdeHondTanenHa) Ana onpeneneHust xapaktepa cpedbl B
pacTBopax KUCMOT U LWenoyei

nccnegoBaHve U onncaHue CBOMCTB HEOPraHMYecKMx BeLlecTB
PasnUYHbIX KraccoB; W3y4YyeHne B3aMMOAEWNCTBUS KUCMOT C
MeTannamu, OKCMgamMu  MeTannoB, pPacTBOPUMBbIMKA U
HepacTBOPMMbIMW  OCHOBaHWSIMM,  CONsIMK;  MONyYeHue
HepacTBOPMMbIX OCHOBaHWN; BbITECHEHWE OAOHOro MeTanna
APYrMM 13 pacTBopa COMKW; wuccregoBaHne aMdOTepHbIX
CBOWCTB I'MAPOKCMA0B antoOMUHMS U LIMHKA

pelleHne aKcnepuMmeHTarnbHblX 3agady no temam: « OCHOBHblE
Knaccbl HEOpraHMYeCcKUXx COoeaMHEHUNy; «IMNEKTPoNmUTUYecKas
avuccoumaums»; «BaxHenwme HemeTanmbl U UX COEAUHEHUNY;
«BaxHenLure meTannbl U X cOeaAUHEHUA»

XUMUYECKNE  IKCMEPUMEHTbI,  WUNIOCTPUPYOLLME  NPU3HAKK
NPoTEKaHNsA peakumn MOHHOro 0OMeHa; KaYeCTBEHHbIE peaKkunm
Ha NPUCYTCTBYIOLIME B BOAHbLIX pacTBOpax WOHbI: XIopua-,
6pomug-, woama-, cynbdart-, docdart-, kapboHaT-, cunukar-
AaHWOHbI, TMOPOKCUMA-UOHbI, KATMOHbl aMMOHWUS,  MarHus,
Kanbuus, anoMuHus, xenesa (2+) un xenesa (3+), mean (2+),
LMHKa

YmMmeHue:

npeacTaBnaTb pe3ynbTaTbl 3KcnepumeHTa B hopMe BbIBOAOB,
[AokasaTenbCcTB, rPaduKkoB 1 Tabnumu 1 BbISIBNSTb 3MAMpUYecKmne
3aKOHOMEPHOCTU

14.2

yCTaHaBnuBaTb CBA3M Mexay peanbHO HabniogaeMbimu
XUMUYECKUMUN SIBNIEHUSIMA U MpoLieccamm, NpPOUCXOAAWMMUN B
MaKpo- M MUKPOMMpPE, OBOBACHATL NPUYUHLI MHOroobpasuns
BELLEeCTB




NMEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbBIX HA
OCHOBHOM NroCYAAPCTBEHHOM 3K3AMEHE MO XUMWUA

Kopn
1
1.1

MpoBepsieMbIn 3NeMeHT coaepKaHusA
lMepBOHa4anbHble XMMUYECKUE NMOHATUS
YUuncTtble BellecTBa n cmecn. Cnocobbl pasgeneHus cmecemn

1.2

ATOMbI W© MOIeKyInbl. XumMmnyeckmne anemeHTbl. CUMBOMNbI XMMWUYECKUX
3NIEMEHTOB. HDOCTbIe N CINoXHble BellecTBa.

1.3

1.4

Xumundeckass popmyna. BaneHTHOCTb aTOMOB XWMMMWYECKUX ONEMEHTOB.
CteneHb okncneHms

3aKkoH nocTtosiHcTBa cocTaBa BellecTB. OTHocUTeNbHasaA aToMHas Macca.
OTHocuTenbHaa MonekynsipHasas macca. MaccoBas [onst XMMUYECKoro
3rieMeHTa B COeJMHEHUN

15

KonnyectBo BewectBa. Monb. MonspHaa macca. MonspHbii O6bEM
rasoB. B3anmocBsa3b konmyectBa, MaccCbl U YUCria CTPYKTYPHbIX €AUNHWLY
BeLlecTBa

1.6

2.1

dumsndeckme U XUMUYECKMe 4daBneHus. Xumumyeckass peakumsa Kn  eé
Npu3HaKkn. 3aKkOH COXPaHEHNSA MacChl BELECTB. XMMUYECKME YPaBHEHNS
Mepuoguyecknn 3akoH U [lepnoguyeckas cuctema  XUMUYECKUX
anemeHToB [0./. MeHgeneeBa. CTpoeHne aToMoB

Mepuogunyecknn 3akoH. lNepuognyeckaa cucteMa XMMMUYECKUX 3r1EMEHTOB
O.W. Mengeneesa. lNMepunogbl 1 rpynnbl. PU3NYECKUIA CMbICIT NOPAOKOBOrO
HOMepa, HOMEpPOB nepuoaa u rpynmbl AfIeMeHTa

2.2

CtpoeHne artomoB. CoctaB aToMHbIX sagep. WM3otonbl. 3NEKTPOHBbI.
CTpoeHve 3neKkTpPoHHbIX 06oriodek aTtomMoB nepBbiX 20 XUMUYECKUX
anemeHToB lNepuoguyeckon cuctemol .M. MeHgeneesa

2.3

3aKOHOMEPHOCTU B U3MEHEHUWN CBOWMCTB XUMWYECKUX INEMEHTOB MepBbIX
TPéx neproaos, Kanus, Kanbums (pagmnyca aTOMOB,
3MNeKTPoOoTPMLATENBHOCTN, METANNNYECKUX U HeEMETanNMMYyeckux CBONCTB)
M WX COEOVHEHUA B COOTBETCTBUM C [MOJIOXXEHMEM IIEMEHTOB B
Mepuoaunyeckon cucteme 1 CTPOEHNMEM UX aTOMOB

3.1

CtpoeHue BewecTBa

Xumundeckast cBsAsb. KoBaneHTHast (nonsipHas M HenonspHasi) CBA3b.
OneKkTpooTpPMUATENBbHOCTL  XUMUYECKUX anemMeHToB. KoHHasa cBA3b.
MeTannuyeckasi cBs3b

3.2

Tunbl KpUCTanIMyecknx peweéTok (aToMHada, MOHHas, MeTannuyeckas),
3aBMCUMOCTb CBOWCTB BeLlecTBa OT TuMa KPUCTarfIM4ecKon pPeLUETKU U
BMOa XMMUYECKON CBA3M

BaxHenwme npeacraBuTeNnn HeopraHM4Yeckux BelecTB. Hemetannbl U nx




4.1

4.2

4.3

coeanHeHusi. Metannsl n nx coeguHeHust

Knaccugmkaumst 1 HOMeHknaTypa HeopraHMYeCckux COeQUHEHWIN: OKCUOO0B
(coneobpaasytoume: OCHOBHbIE, KMCMNOTHbIE, am@oTepHble) n
HeconeobpasyloLme; OCHOBaHMM (LLENOYM N HEPACTBOPMMbIE OCHOBAHWS);
KMCNOT (Kucnopoacogepxawue n 6eckucnopogHble, OAHOOCHOBHbIE U
MHOrOOCHOBHbIE); conen (CpeagHuX 1 KUCAbIX)

dunsnyeckme M XMMUYECKME CBOWMCTBA MPOCTbIX BeLeCTB-HEMETansoB:
BOOOpoda, Xropa, Kucnopopa, cepbl, asoTa, docdopa, yrnepoaa,
KpeMHUs

dunsnyeckne n XMmmmnyeckme CBOMCTBa NPOCTbIX BELLLECTB-METAsNOB: NNTUS,
HaTpuA, Kanus, MarHMa M Kanbuusi,  anlMUHUS,  Keneasa.
ONEKTPOXMMUYECKUI pAS, HANPSXKEHNIN MeTannos

4.4

dumsnyeckme U XMMUYECKME CBOMCTBA BOAOPOAHLIX  COEOUMHEHWUN
HeMeTanmoB: XJIOpOBOAOPOAA, CEPOBOAOPOAA, aMMMaka

4.5

4.6

dusnyeckne n xuMmmnyeckne CBOMCTBa OKCMOoB HemeTannos: cepbl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoga(ll, 1V), kpemHus(lV).
[MonyyeHne oKkcMaoB HeMeTanos

Xnmuyeckne ceorctBa okcmaos: metannos IA-IIIA rpynn, unHka, meau(ll)
n xenesa(ll, Ill). MonyyeHne okcnaoB meTannos

4.7

XnUMMYeckne CBOMCTBA OCHOBaHUM W aMAOTEPHbIX MAPOKCMAOB (Ha
npyMmepe TrMAPOKCMAOB  aniMUHUS, Kenesa, uuHka). [lonyyeHue
OCHOBaHWN N aMPOTEPHbIX MTMAPOKCUO0B

4.8

OobLwue XUMU4yeckme cBoMCTBa KWUCIOT: XJTOPOBOAOPOLHOMN,
CEepOBOAOPOAHOM, CEPHUCTOMN, CepHoM, a3oTHOWU, dhocdopHon,
KPEMHMEBOM, YrONbHOMN. Ocobble XUMUYeckmne CBOWCTBa
KOHLEHTPUPOBAHHOW CEPHOM N a30THOW KMUCIOT. NonydeHne kncnot

4.9

4.10

O6Lwme xmMmunyeckue cBoMCTBa cpeaHux conen. MNMonyyeHne conen

|_|OJ'Iy‘-IeHllle, co6MpaH|/|e, pacno3HaBaHne BOOopoaa, Kucnopoaa,
aMMUuakKa, yrnekucrioro rasa B na6opaTopvw|
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4.12

MonyyeHne ammmnaka, CEPHOMW W A30THOM KUCIIOT B MNPOMBbILIIEHHOCTW.
O6wume cnocobbl Nony4yeHns MeTansoB

"eHeTU4YecKas CBA3b MeXAy Knaccamu HeoOpraHN4YeCcKnx coeguHeHum
XuUMun4eckme peakumm

5.1

5.2

Knaccudgumkaunsa XMMUYecKux peakuum Mo pasfnuyHbIM MpusHakam: Mo
Yyucrny M CcocCTaBy Y4YacTBYWOLMX B peakuuMuM BeLlecTB, MO TenrnoBoMy
a(ppekTy, N0 UBMEHEHUNIO CTEMNEHEN OKMCINEHNA XUMUYECKNX INTEMEHTOB
TennoBon apdeKkT XMMUYECKon peakuum, TEPMOXMMUYECKNE YPaBHEHUS.
OK30- 1 3HOOTEPMUYECKME peakumn. TepMOXMMUYECKME YPaBHEHNUS

5.3

OKMCNUTENBHOBOCCTAHOBUTESNbHLIE peakuunn. Oxkucnurtenn n




5.4

5.5

BOCCTaHOBUTENMN. Mpoueccel OKUCNeHus n BOCCTaHOBMNEHUS.
OneKTPOHHLIN BanaHC OKUCNNTENBHOBOCCTAHOBUTENbHOW peakumm
Teopuss  anekTponuTuMyeckon  auccoumaumn.  KaTuoHbl,  aHWOHBI.
OnekTponnTbl U HeanekTponutbl. CunbHble M cnabble 3MeKTPONUTHLI.
CreneHb gnccoumaumnm

Peakumn wunoHHoOro obmeHa. YcnoBusi MNpOTEKaHWs peakumMi WOHHOro
obMeHa, NonHbIe N COKPaLLEHHbIE NOHHbIE YPaBHEHUS peakLnii

6.1

6.2

6.3

6.4

XuMus 1 oKpyxarowas cpeaa

Bewectsa u MaTtepumarnbl B noBcegHEBHOW XN3HU venoBeka. besonacHoe
ncrnosnb3oBaHne BewecTB N XMMNYECKUNX peaKLI,I/II7I B na6opaTopV||/| 7 6bITy.
I'IepBaﬂ NMOMOLLb NMPU XUMNYECKNX OXKXOrax 1N OTpaBJIEHUNAX

XnMmuyeckoe 3arpsisHeHVe OKpyxawwen cpefbl (KUCNOTHble OOXAMW,
3arpsisHeHMe  no4Bbl, BO3dyxa W  BOAOEMOB), CMNocobbl  ero
npegoTtBpaweHns [pegenbHas gonycTumas KOHLUEHTpauusi BeLecTB
(MAK). Ponb xvMum B pelLueHuMM IKosorm4ecknx npobnem. YcunexHwe
napHMKOBOro adppekTa, paspyLLueHne 030HOBOro Criost

MpumeHeHne cepbl, asoTa, docdopa, yrnepona, KpeMHUs U Ux
coeauHeHmn B ObITy, MeguuMHe, MPOMbLILWSIEHHOCTU U CENbCKOM
xo3anctee. [lpuMeHeHne MeTannoB W cnnaBoB  (CTanb, YyryH,
AopantoMuHM, BpoH3a) B ObITy M NPOMBILSIEHHOCTU UX COeLUMHEHUN.
[MoHATME O KOppO3uMM MeTanmnoB, OCHOBHble CMOCOObI 3awWuTbl UX OT
KOppo3uu

MpupoaHble UCTOYHMKM YrNeBogopoaoB (Yronb, NPUPOOHLIN ra3, HedTb),
NpoayKTbl UX nepepaboTkn (6eH3MH), X posnb B ObITY U NPOMBbILLFIEHHOCTU

6.5

MepBoHayarnbHble MOHATUS 00 oOpraHMYeckMx BelecTBax kKak o
coeQuHeHusiX yrrnepoda (MeTaH, 9TaH, 3TWNEH, aueTWUneH, 3TaHon,
rMUUepuH, YykcycHasi kucnoTa). [loHATMe O OGUOMorMYyeckn BaXKHbIX
BelllecTBax: xupax, 6enkax, yrneBofax — U X ponn B KU3HW YeroBeka

7.1

PacuéTbl:
no popmMysiam XMMUYECKUX COeANHEHNI

7.2
7.3

Macchl (MaccoBOW) 0N pacTBOPEHHOIO BELLLECTBA B PacTBOPe
MO XMMUYECKUM YpaBHEHUSM




YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YYEBHbLIE MATEPUAIbI ANA YYEHUKA

METOANYECKUE MATEPUAINDbI ONA YYUTENA

LNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCBbI

CETU UHTEPHET






