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AOANTUPOBAHHAA PABOYAA NMPOMrPAMMA
oA YHAWLNMXCA C HAPYLWEHUNAMK CITYXA
Mo XxmMMmmmn
ansa 8a-9(2) knacca
Ha 2026-2027 y4yebHbi rog,

Mporpammy paspaboTana:
l'yceBa N.A., yuntenb xmumun



MosicHUTenbHana 3anucka

ApantupoBaHHasa pabodasi nporpaMmma Ans yvalmxcsa ¢ HapyLeHNaMn cnyxa no
xnumumn ons 8-9 knaccos cocTaBreHa Ha OCHOBaHUU:
- ApanTMpoBaHHOM OCHOBHOM OOpasoBaTeNbHOM NpPOrpaMmbl OCHOBHOMO 06LEero
obpasoBaHna obyvarowmxcsa Ans obydarwmxcs ¢ HapyweHusamm cnyxa MAOY
«Mwmnmckas wkona-nHtepHaTt» Ha 2023-2027 r.r., yTBEp>XAEHHOW NpUKasoM aupekTopa
oT 20.06.2023 N268 (C n3aMeHeHnaMM).
- Mporpammbl 06LeobpasoBaTenbHbIX yuYpexaeHni «Xnmmusa 8-9 knacc,
O.C. NabpunansH.
Y4ebHunkn
Xummsa 7, 8, 9 knacc. O.C. abpunangH.
MecTo npegmeTa B y4ebHOM nnaHe
Ha nsydenune npeameta B 8-9 knaccax oTBoAUTCA No 2 yaca B Heaento (68 yacos B
ron),

MnaHnpyemble pe3ynbTaTbl OCBOEHUSA Y4eOHOro npeameTa, Kypca
JInyHOCTHbIE pe3ynbTaThl

JInyHOCTHBIE pe3ynbTaTbl OCBOEHWSI MPOrPaMMHOro Mmatepmana no xumum Ha ocHose AOI OO0
(BapuaHT 2.2.2) gocturalotcs B eanHCTBE y4ebHOM 1 BocnuTaTenbHON AeATENbHOCTU B COOTBETCTBUM C
TPaOUUMOHHBIMU ~ POCCUNCKMMU  COLIMOKYNbTYPHBIMU U JYXOBHO-HPABCTBEHHbIMWU  LIEHHOCTAMM,
NPUHATBIMU B OOLLECTBE NpaBuiamMmn 1 HOpMamu NoBeAeHMs 1 CNOCOBCTBYIOT NpoLieccam CaMOoMno3HaHus,
CaMOBOCMUTaHUA N camMopasBuTUst, POPMUPOBAHNS BHYTPEHHEN NO3ULIMUN NINYHOCTN.

NnyHoCTHBIE pe3ynbTaTbl OTPaXKaltT FOTOBHOCTb OOYyYaloOLWMXCA PYKOBOACTBOBATbLCH CMCTEMOM
NMO3NTUBHBLIX LEHHOCTHbLIX OPUEHTAaUMI U pacluMpeHmne onbita AeATeNbHOCTU Ha €€ OCHOBe, B TOM Yucne
B YacTu:

1) NnaTpMoOTU4ECKOro BOCMNTaHMS:

LEHHOCTHOrO OTHOLUEHUSI K OTEYECTBEHHOMY KyNnbTYpHOMY, WCTOPMYECKOMY W Hay4yHOMY
Hacneguo, MOHUMaHWS 3HAYEHNUS XMMWYECKOM HayKu B XXM3HW COBPEMEHHOro obLiectBa, cnocobHOCTU
BNnageTb [JOCTOBEpPHOM WHOpMaLMen O nepefoBbiX [OOCTUXKEHUAX U OTKPbITUSX MUPOBOW U
OTeYeCTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaHMsAX 06 yCcTponcTBe Mypa 1 06LLEeCTBa;

2) rpaxgaHcKoro BOCNUTaHus:

npeacTaBrneHns o coumarnbHbIX HOPMax U NpasBunax MeXrnMYHOCTHBIX OTHOLLEHWIA B KOMMEKTMBE,
KOMMYHWKaATUBHOW  KOMMETEHTHOCTM B  OOLIEeCTBEHHO MonesHon, Yy4yebHO-nccnegoBaTenbCKOW,
TBOPYECKOW M ApYrux Buaax AeATenbHOCTU, FOTOBHOCTU K pasHOOOpPa3HON COBMECTHON AeATerlbHOCTM
Npu BbIMNOMHEHNM Yy4YebHbIX, MO3HAaBaTeNbHbIX 3adad, BbINOMHEHUN XUMWUYECKUX IKCMEePUMEHTOB,
€034aHUM y4eBHbIX MPOEKTOB, CTPEMIIEHUS] K B3aMMOMOHVMMAaHMIO M B3auMOMOMOLLM B fpoLecce 3Ton
y4yebHON AeAaTenbHOCTWM, FOTOBHOCTU OLEHMBAaTb CBOE MOBedeHMe W MOCTYMKW CBOMX TOBapuen c
NO3MLUN HPABCTBEHHbIX M NPABOBbLIX HOPM C Y4ETOM OCO3HAHWS MOCNEACTBUIA NOCTYMKOB;

3) LEHHOCTM HAY4YHOro NO3HAHWS:

MUPOBO33pEeHYEecKe npeacTaBieHnss O BellecTBe M XUMUYECKOW peakuun, COOTBETCTBYOLLME
COBPEMEHHOMY YPOBHIO Pa3BUTWS HayKuM U COCTaBMSIOLIME OCHOBY ANSA MOHUMAHWS CYLLHOCTM Hay4YHON
KapTuHbl MuUpa, npeacTtaBrieHnss 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTMS MPUPOAbl, B3aUMOCBS3AX
YyeroBeka C NPUPOAHON Cpeaon, O PO XMMUU B MO3HAHUKN 3TUX 3aKOHOMEPHOCTEW;

nosHaBaTernbHble MOTUBbLI, HanpabrieHHble Ha MOSflydeHWe HOBbIX 3HaHWA MO  XMMUMK,
HeobxoauMMble aAns  oObsCHeHWs HabnogaemblXx MPOLECCOB W SIBIEHWNA, NO3HaBaTeNbHOMW,
WMH(OPMALUMOHHON U 4MTaTeNbCKOM KyMnbTypbl, B TOM 4MUCMe HaBblKOB CaMOCTOSITENbHOW paboTbl C
y4ebHbIMW  TeKkCTamMu, CNpaBOYHOW  NUTEpaTypol, OOCTYNHbIMW  TEXHUYECKUMW  CPEeACTBaMM
VMH(OPMALMOHHBIX TEXHOMOMMIN; MHTEPeC K OBy4yeHUo M Mo3HaHuto, Nbo3HaTENbHOCTb, FOTOBHOCTb U
CMOCOBHOCTL K caMoobpa3oBaHUio, MPOEKTHOW U MCCredoBaTeNbCKON AeATENbHOCTM, K OCO3HaHHOMY
BbIGOPY HanNpaBneHHOCTU N YPOBHS 0Oy4eHnsi B AanbHenLwemM;

4) bopmMmnpoBaHMS KyrnbTypbl 300POBbS:

OCO3HaHMEe LEHHOCTU XW3HW, OTBETCTBEHHOIO OTHOLLEHWS K CBOEMY 3[00POBbIO, YCTAaHOBKU Ha
300poBbIM 06pa3 XM3HM, OCO3HaHWE MOCMNEACTBUA M HENPUSTUE BpeAHbIX MpuBblibeKk (ynotpebneHus
ankoronsi, HapKkoOTUKOB, KypeHusl), HeobxoammocTu cobnogeHnsa npasun 6esonacHoCTM Npy obpalleHnm
C XMMUYECKMMM BELLECTBAMU B BbITY U peanbHOM XXU3HW;

5) TpyooBOro BOCNUTaHUS:

NHTEPEC K NPaKTU4eCKOMY U3y4YeHuo Npodeccuin n Tpyaa pasnuyHoro poaa, ysaxeHue K Tpyay u
pesynbTataM TPyOOBOW AEATENbHOCTM, B TOM YMCME HA OCHOBE MPUMEHEHUS NPEAMETHbIX 3HaHUIN No
XUMWW, OCO3HaHHbIN BbIGOP WMHOUBMAYaNbHON TPaekTopun npoJomkeHns obpasoBaHus C  YYETOM
FMINYHOCTHBIX MHTEPECOB W CMOCOBHOCTM K XMMUK, OBLLIECTBEHHbIX MHTEPECOB 1 NOTpebHOCTewN, yCneLwHon
npoceccuoHansHON AeATENbHOCTM U PasBUTUSA HEOOXOAMMBIX YMEHMWI, FOTOBHOCTb afdanTupoBaThCs B
npodeccuoHanbHon cpeae;



6) 9KONMOrM4eckoro BOCMMUTAHUSA: IKONOMMYECKM LenecoobpasHoe OTHOLUEeHWE K npupoae Kak
WUCTOYHMKY >XM3HW Ha 3emrne, OCHOBe e€é CylleCTBOBaHWS, MOHWMaHWe LIEeHHOCTM 300pPOBOro U
©e3onacHoro obpasa Xn3Hu, OTBETCTBEHHOE OTHOLUEHME K COBCTBEHHOMY (PM3MUYECKOMY M NCUXUYECKOMY
3[00pOBbIO, OCO3HaHME LEHHOCTU cobniogeHna npaBun GesonacHoro noBedeHus npwu pabote ¢
BeLLeCcTBaMU, a TakKe B CUTyaLMsIX, YTPOXAIOLMX 300POBbLIO U XKNU3HW Noaen;

CMOCOBHOCTM MPUMEHATb 3HAHUA, MOSlydaeMble MPU U3YHEHUN XUMWUW, ANs pelleHus 3agad,
CBSI3aHHbIX C OKpYXaloLlen MpUMpOAHON Cpefow, ANS MOBLbILWEHWS YPOBHS 3KOMOrMYECKOW KynbTypbl,
OCO3HaHusA rnobanbHOro xapaktepa 3Koform4yeckux npobrnem u nyTerl WX peleHns nocpeacTBOM
METOAOB XMMMWW, 3KOFIOrMYECKOTO MbILUMIEHUS, YMEHWUS PYKOBOACTBOBATbLCA WM B MO3HaBaTENbHOMN,
KOMMYHUKaTUBHOMN U COLMANbHOW MpakTUKe.

MemanpedmemHbie pe3ysibmambi

MeTtanpegmeTHble pes3ynbTaTbl BKHOYAOT OCBOEHHbIE ODyyalolMMUCA C HapylleHuemM crnyxa
MexnpegMeTHble NoHATUA 1 YY1 (perynatuBHble, NO3HaBaTENbHbIE, KOMMYHUKATUBHbIE), CNOCOBHOCTL
MX WUCNONMb30BaHUA B Yy4ebOHOW, MO3HaBaTENbHOM W COUMANBHOM MpPaKTUKe C YY4ETOM OCOObIX
obpasoBaTtenbHbIX MNOTPEBHOCTEN; CaMOCTOATENbHOCTbL MMAHUPOBAHMSA U OCYLLECTBREHUS Yy4ebHon
AeATENbHOCTM U opraHu3aumm yyebHOro coTpygHu4ecTBa C negaroramm M CBEPCTHWKAMW; MOCTPOEHue
nHAMBUAYyanbHon obpas3oBaTenbHOW TpaekTopum € y4ETOM obpasoBaTesfibHbIX NMOTPEOHOCTEN KaxKOoro
oby4yaroLerocs U AONOSNTHUTENbHbLIX COMAaTUYECKMX 3ab0neBaHni Ans 4acTu 0Oy4aroLLMXCS.

Mo3HaBaTenbHble YHUBepPCalibHble Y4eOHble AeNCTBUA

Ba3oesble foeu4yeckue delicmeausi:

— YMEHWe MUCMoMb30oBaTb NMPUEMbI FTOTMYECKOrO MbILUSIEHUS NP OCBOEHMW 3HAHWIA: packpbiBaTb
CMBICIT XMMUYECKUX MOHATUMIN (BbIOENATb WX XapakTepHble MpPU3HaKKW, yCTaHaBNMBaTb B3aUMOCBSA3b C
OPYTMMU  MOHATMAMM), UCMONb30BaTb MOHATUA AONS OOBbSACHEHMS OTAEeNbHbIX (haKkTOB U SABMEHUN;
BblOMpaTb (CaMOCTOATENBHO WM C  MNOMOLUBK  YYUTENSA/OPYrUX  y4aCTHMKOB 0OpasoBaTeribHO-
KOPPEKLUMOHHOrO npoLecca) OCHOBaHUS M KpuTepun Ons Knaccudumkaumm XUMUYECKUX BELLECTB U
XUMUYECKUX peakuun; ycTaHaBnuBaTb MNPUYMHHO-CNEACTBEHHbIE CBA3U Mexay ObbekTamu usyyeHus;
CTPOUTb IOrMYeckne paccyxaeHust (MHOYKTMBHbIE, OeOYKTUBHbIE, MO aHanoruum); genaTtb BbIBOAbl U
3aKIMYEHUS;

— YMeHMEe MNPUMEHATb B MNPOLIECCEe MO3HaHUS MOHATUS (NpegMeTHble U MeTanpeaMeTHbIE),
cMMBONMYeckne  (3HaKoBble) MoZenu, UCMnonb3yemble B XUMUW, Npeobpas3oBbiBaTb  LUMPOKO
NPMMEHSIEMblIE B XMMUW MOZEfNbHble MNPEeACTaBMNEHUA — XMMUYECKUMIM 3HaK (CUMBOM 3rieMeHTa),
XUMmMyeckass opmMmyna M ypaBHEHME XMMWUYECKOM peakumMm — Npu pelleHur y4ebGHO-No3HaBaTesbHbIX
3afa4y; C Y4ETOM I3TUX MOAENbHbIX NPEeACTaBMEHUA BbISBAATL U XapakTepu3oBaTb CYLLECTBEHHbIE
NPU3HaKN n3ydaembix OOBEKTOB — XMMUYECKMX BELLECTB UM XUMMUYECKMX peakuui; BbISBRATb obime
3aKOHOMEPHOCTU, MPUYNHHO-CINEACTBEHHbIE CBA3M UM MPOTMBOPEYUS B U3yvaeMbiX Mpoueccax u
ABNEHUSIX; npeanarate KpUTEPUN ANS BbISIBIIEHUSA 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEYUiA; BbIOMpaThb
cnocob peleHus yyebHoM 3ajaun (CpaBHMBaTb HECKOMbKO BapuaHTOB peLleHusi, BbibupaTe Hanbonee
NOAXOLALLNIA C Y4ETOM CaMOCTOATENBHO BbIAENEHHbIX UMW 3a4aHHbIX KPUTEPUEB).

Ba3oenble ucciiedosamenbckue delicmeausi:

— YMEHME MCNob30BaTh NOCTABIEHHbIE BONPOCHI B KAYECTBE UHCTPYMEHTA MO3HaHWSA, a Takke B
KayecTBe OCHOBbl Ansi (POPMMPOBaHUSA T[MNOTE3bl MO MPOBEPKE MPaBUITbHOCTM BbICKa3blBAEMbIX
CyXOeHun;

— npuobpeTeHne onbiTa NO MfIaHUPOBAHMIO, OpraHM3auMM W MPOBEAEHUNID  YYEHUYECKMX
9KCMEpPVMMEHTOB: yMeHMe Habnogatb 3a Xo4oM npouecca, MporHo3vpoBaTb €ro  pesyrbTar,
dopmynmnpoBaTb 0000LWEHNA N BbIBOALI MO pe3ynbTaTtaM MpPOBEAEHHOr0 OnbiTa, MCCrefoBaHus, C
OMoOpON Ha 3aJaHHbIV NIiaH/anropuTM COCTaBNATb OTHET O NpogenaHHon paboTe.

Pa6omoli ¢ uHghopmayuel:

— yMeHue BbliOMpaTb, aHann3npoBaTb U MHTEPNPETMPOBATb (CAMOCTOATENBHO MM C MOMOLLbHO
yumTensa/gpyrux y4acTHMKOB 0Opa3oBaTeNibHO-KOPPEKLMOHHOMO npouecca) UHGOopMaumio pasnmnyHbIX
BNOOB M OOPM NpeacTaBeHns, Nony4yaemMyto 13 pasHbiX MCTOYHMKOB (HAy4YHO-MONynsipHas nuteparypa
XUMWYECKOTO COEPXaHWsl, CNpaBoOYHble nocobus, pecypcbl WHTepHeTa); KpUTUYECKM OLeHMBaTb
NPOTUBOPEYMBYIO U HEAOCTOBEPHYO MHOPMaLNIO;

— YMEHVE NPUMEHATb pasfnnyHble MeTodbl M 3anpochkl Mpu novcke u otbope MHbopmauum n
COOTBETCTBYIOLNX [AHHbIX, HEOOXOAMMbIX ANs BbINOMHEHMS Y4eOHbIX WM MNO3HaBaTENbHbLIX 3agay
onpefenéHHoro Tuna; npuobpeTeHMe onbiTa B 06MacTM  MCMNonb3oBaHUA  MHOPMAaLUOHHO-
KOMMYHUKATUBHbIX TEXHOJIOMUA, OBIAfEHUE KynbTypOW aKTMBHOIO WCMOSMb30BaHUS  PasfMyHbIX
MOUCKOBbLIX CUCTEM; YyMeHue BbiOupaTb onTUManbHyl0 ¢GOopMy MpPeAcTaBfeHnss WHdopMaumm un
WNNIOCTPMPOBaTh pellaeMble 3a4ayn HECroXHbIMM - CXemamu, AuarpaMmmamu, Apyrumu  copmamu
rpadukm n NX KOMBUHaLMAMY;

— yMeHMe Wucnonb3oBaTb M aHanuM3mMpoBaTb B npouecce y4eOHOM U uccregoBaTeNnbCKow
AeATenbHOCTM MHOpPMaUUo O BAWSHUM MPOMBILLISIEHHOCTW, CEMbCKOrO XO3AWCTBA WM TpaHCMopTa Ha
COCTOSIHME OKpYXKaloLLler NpupoaHon cpeapl.

KomMmyHMKaTUBHbIE YHUBeEpcarnbHble y4ebHble fecTBUs:

— YMeHue 3ajaBaTb BOMpOCHl (B Xo4e Auanora w/vnu AUCKYCCMM) MO CyLLeCcTBY 06Cyxaaemon
TeMbl, POPMYNMPOBaTb CBOU NPEANOXKEHNA OTHOCUTENBHO BbINONHEHWUS NPeaOXEeHHON 3aaauu;



— npuobpeTeHne onbiTa NpeseHTauuyn pesynbTaToB BbINOMHEHUS XUMWYECKOro 3KCneprMeHTa
(nabopatopHoro onbiTa, nabopatopHon paboTbl NO WCCreLOBaHWIO CBOWCTB BeLlecTB, ydebHoro
npoekTa);

— 3aMHTEPEeCOBaHHOCTb B COBMECTHOM CO CBEPCTHMKaMM No3HaBaTeNbHOW 1 NCCneaoBaTeNbCKON
OEeATENbHOCTM MpU  peLLeHMM BO3HMKaKWMX nNpobrneM Ha OcHoBe Yy4yéTa oOWwux WHTEPECOB U
cornacoBaHuss no3vumi  (obCcyxaeHnsi, OOMeH MHEHWSIMM, «MO3rOBble LUTYPMbl», KOOpPAMHALMSA
COBMECTHbIX JENCTBUIN, onpeaeneHne KpUTEpPUEB MO OLEHKE KayecTBa BbINOMHEHHON paboTbl 1 Ap.).

PerynsatusHble yHMBepcanbHble y4ebHble AeNCTBUA:

— yMeHMe onpefensitb Lenu OedTenbHOCTU, MMaHUpoBaTh, OCYLLECTBNATb, KOHTPONUPOBAaTh U
npy HeobXxoOMMOCTU KOPPEKTMPOBaTb CBOK [OeATEeNbHOCTb, BblOMpaTb Hanbonee addeKTUBHbIE
cnocobbl peleHns ydebHbIX M No3HaBaTeNbHbIX 3a4ad, COCTABNATbL/KOPPEKTUPOBATb NPennoXeHHbIN
anroputM OEWCTBUA NPW BbINOMIHEHUWN 3a4aHWA C YY4ETOM MONYYEHUS HOBbIX 3HaHWMA 06 M3ydaeMbix
obbekTax — BelecTBax M peakuusix; OueHVBaTb COOTBETCTBUE MONYYEHHOro pesynbTaTta 3asBrieHHON
uenw;

— YMEHMe NCnonb30BaTh Y aHanNn3MpoBaTb KOHTEKCTbI, MpeanaraemMsle B yCroBUM 3a4aHunin.

lpedmemHbie pe3ynbmamsbl

B coctaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHWIO 00si3aTeNbHOro  CoAepXXaHus,
YCT@HOBMEHHOro [[aHHOM paboyeri NporpamMoN, BbLIAENSIOT OCBOEHHblE OOy4alLWMMUCA HayyHble
3HaHWS, YMEHUA M CnocoObl JelcTBUMiA, cneumnduydeckne Anst NpegMeTHoW obractn «Xumus», Buabl
AEeATENbHOCTM MO MOMYYEHWUIO HOBOIO 3HAHWUS, €ro MHTepnpeTaumm, NpeobpasoBaHUI0 U MPUMEHEHMNIO B
pPasnnyHbIX Y4eOHbIX N HOBBIX CUTyaLUsIX.

8 KIACC

MpeomeTHble  pesynbTaTbl  OCBOEHMS  00A3aTenbHOro  MPEeAMETHOr0  coAepaHus,
YyCTaHOBMEHHOro AaHHOW paboder Mnporpammon, OTpaxarT CEPOPMUPOBAHHOCTbL y OOyyawLwmxcs ¢
HapyLLIEHMAMM Cnyxa cneayroLmnx yMeHuN:

1) packpblBaTb CMbICIT OCHOBHbIX XMMWUYECKUX MOHATUI: aTOM, MOSEKyrna, XMMNUYECKNA SNEMEHT,
NpocToe BELLeCTBO, CIIOXHOE BELWEeCTBO, CMeCb, BarleHTHOCTb, OTHOCMTENbHAss aTtoOMHas MU
MOIeKyrnsipHasi Macca, KONM4YecTBO BeLLeCTBa, MOMb, MOfsipHasi Macca, MaccoBasi JONA XMMUYECKOro
areMeHTa B COEAVHEHUMU, MOMSIPHBLIN 0OBLEM, OKCUA, KUCHOTa, OCHOBAHME, COJlb, XMMUYECKas peakuus,
MaccoBasi OIS BelllecTBa B pacTBOPE;

2) unncTpnpoBaTh B3aMMOCBA3b OCHOBHbLIX XUMUYECKUX MOHATUI (CM. N. 1) U NPUMEHATb 3TH
NMOHATUSA NPU ONUCAHUN BELLECTB U UX NPEBPALLEHWI;

3) Mcnonb3oBaTb XMMWUYECKYD CMMBOJSIMKY A5l COCTaBMNEHUs hOpMyr BELLECTB U YpaBHEHWM
XUMUYECKNX peakuui,

4) onpegenaTb BaneHTHOCTb aTOMOB 3N1IEMEHTOB B BMHaPHbIX COEQUHEHUSX;

5) knaccudumumpoBatb XWMWYECKME JNIEMEHTbI; HEeOopraHmyeckne BeLlecTBa; XMMUYecKme
peakuun (B pamKax U3y4eHHOro);

6) xapakTtepu3oBaTb (OnMCbiBaTb) OBLIME XMMUYECKME CBOWCTBA BELLECTB PasfiM4HbIX KNaccos,
NOATBEPXKAAA OMUCAHWE MNpUMepaMu MOJIEKYNAPHBIX YPaBHEHWA COOTBETCTBYHOLUUX XUMUYECKUX
peakumi;

7) nporHo3npoBaTb CBOWCTBA BELIECTB B 3aBWCMMOCTM OT WX KAYECTBEHHOIO COCTaBa;
BO3MOXHOCTW NPOTEKAHUSA XMMUYECKMX NPEBPALLEHNIA B Pa3fINYHbIX YCITOBUSAX;

8) BblYMCNATL OTHOCUTENBHYH MOMEKYIAPHYD U MOMSIPHYO Macchl BELLECTB; MacCOBY A0
XUMWUYECKOTO anemMeHTa no oopmMyrie CoeMHEHNS; MacCOBYIO OO BELLECTBA B pacTBOPE;

9) NpPUMMEHSATb OCHOBHbIE oOMepauMnu MbICIUTENBHON AeATeNnbHOCTM — aHanu3 Uu CUHTES,
CcpaBHeHMe, 0006LleHne, cucTemaTusauumio, knaccudurkaumio, BbISBIEHNE MPUYNHHO-CIIEOCTBEHHbIX
CBS3eM — AN U3yYeHWs CBOWCTB BELLECTB UM XMMWYECKMX peaKuuil; eCTEeCTBEHHO-Hay4yHble MeTonbl
no3HaHusa — HabnogeHe, usMepeHne, MoOAeNMPOBaHNE, AKCNEPUMEHT (peanbHbIN 1 MbICIIEHHBIN);

10) cnepoBaTb MpaBuniaM MOMb30BaHMA  XMMWYECKOM nocygom v nabopaTopHbIM
obopydoBaHueM, a Takke npasunam obpalleHus ¢ BewecTBaMmu B COOTBETCTBMU C MHCTPYKUMSMMU MO
BbINOSHEHNIO NTABOPaTOPHBLIX XUMUYECKMX OMbITOB MO MOMYYEHUIO 1 COBUPaHUIO ra3o00pasHbIX BELLECTB
(BOgoOpoAa 1 kucrnopopa), NPUroToBNEHNI0 pacTBOPOB C onpeaenéHHON MaccoBOM AoNen pacTBOPEHHOIO
BELLECTBA; MMaHMpoBaTb W MPOBOAUTL XMMUYECKME SKCMIEPUMMEHTLI MO Pacno3HaBaHUID pPacTBOPOB
Leno4vemn n KUCnoT C NOMOLLbIO MHAMKATOPOB (NakMyc, doeHondgTanerH, MeTUnopaHx u ap.).

9 KITACC

MpeameTHble  pe3ynbTaTbl  OCBOEHMSI  06SA3aTenbHOr0  MPEeAMETHOro  COAEPXKaHus,
YCTAHOBJIEHHOIO [OaHHOW paboyen MNporpaMmon, OoTpaxakwT COpPMMPOBAHHOCTL Y Oby4varwmxca C
HapyLUEHMSIMU Crlyxa CneaytoLwmnx YMeHNN:

1) packpbiBaTb CMbICIT OCHOBHbIX XMMWYECKMX MOHSATUN: CMEeChb (OQHOpOAHAast U HEOAHOPOAHas),
3MNeKTpoOTPULATENBHOCTb, CTEMNEHb OKUCMEHUSl, XUMUYEcKasi peakuusi, XUMUYECKUA INEeMEHT, aTom,
MOneKkyna, Knaccudukauusa peakuuin: peakumm COeAMHEHWs, peakuuMum pasnoXeHusi, peakuuu
3amMelleHns, peakumm obMeHa, 3K30- M IHOOTEPMUYECKUE peakuun; TennoBon 3pdekT peakumu; spo
aToma, 3NEeKTPOHHbIA CNON aToma, aToMHas opbuTtanb, paguyc atoma, XMmudeckas CBsi3b, NOnsipHas u
HernonspHas KoBarieHTHasi CBA3b, MOHHAs CBA3b, WOH, KaTWMOH, aHWOH, PacTBOP, WOH, KaTWOH, aHWOH,
NPOCTOE BELLECTBO, CMOXHOE BELLECTBO, BaNeHTHOCTb, 9MNEeKTPOOTPULLATENbHOCTb, CTEMEHb OKUCMEHNS,



XMMMYecKkass  peakuus, MOfb, MONSAPHbIA  OBbEM, pacTBOpP; OSMNEKTPONUTbI, HESNEKTPONUTHI,
aneKkTponuMTUYeckKas auccoumnaums, peakumm MOHHOro obMeHa, Katanm3aTop, XMMUYecKoe paBHOBECHE,
obpatumble K HeobpaTuMmble peakuuu, OKUCIIUTENbHO-BOCCTAHOBUTENbHbLIE pPeakuun, OKUCMUTEND,
BOCCT@HOBUTENb, OKUCINEHWE W BOCCTaHOBMEHWE, annoTponus, aM@OTEPHOCTb, XMMMUYECKas CBSA3b
(koBaneHTHas, MOHHas, MeTannMyeckas), CKOPOCTb XMMUYECKON peaKLnu;

2) nnnCTPMpOBaTh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUM (CM. M. 1) N MPUMEHSATL 3TK
MOHATUS NMPW ONUCAHUN BELLECTB U UX NPeBPaLLEHNI;

3) ncnonb3oBaTb XMMUYECKYD CUMMBOMMKY ANA COCTaBfneHnst oopMyn BeLLeCTB M ypaBHEHWUN
XVMUYECKMX peakumni;

4) onpepensATb CTEeNeHb OKWUCMEHUS 3MNEeMEHTOB B BMHApHbLIX COeAMHEHWSX; MPUHAANEeXHOCTb
BELLECTB K onpeaenéHHOMY Knaccy CoeauHeHun No hopmynam; Bua XMMnu4eckonm CcBA3mn (KoBaneHTHas 1
WOHHas) B HEOPraHNYeCKNX COEANHEHMSX;

5) packpbiBaTb cmbicn [lepuogudeckoro 3akoHa [O.. MeHpgeneeBa: [eMOHCTpUpoBaTh
NOHUMaHWEe NepuoANYECKON 3aBUCUMOCTU CBOWCTB XMMUYECKMX 3MEMEHTOB OT WX MOMOXEHUs B
lMepuvoanyeckon cuUCTEME; 3aKOHOB COXpPaHEHUS MacChbl BeLLEeCTB, MOCTOSHCTBaA COCTaBa, aTOMHO-
MOSEKYNSAPHOro y4eHus, 3akoHa ABoragpo; OnuCbiBaTb W XapakTepu3oBaTb TabmnuuHylo dopmy
Meproanyecko CUCTEMbI XMMMWYECKMX SNEMEHTOB: pasnuyaTb MOHATUS «rmaBHas nogrpynna (A-
rpynna)» n «noboyHasa noarpynna (b-rpynna)», manbie n 6onblune nepunoapl; COOTHOCUTbL 0603HaYeHus,
KoTopble nmetoTcs B Tabnuue «lMNepuoanyeckas cuctema xmMmudeckmx anemenTos .M. Mengeneesa» ¢
YMCMOBbLIMW XapaKTePUCTMKaMn CTPOEHUSI aTOMOB XUMMYECKUX 3NIEMEHTOB (COCTaB 1 3apsA fapa, obuiee
YMCIO ANEKTPOHOB U pacnpeaeneHne nx no 3MeKTPOHHbIM CRosMm);

6) knaccuuuupoBaTb XWMWYECKME JFIEMEHTbI; HEeOpraHmyeckne BeLleCcTBa; XMMUYecKme
peakuun (B pamKax U3y4eHHoro);

7) xapakTepu3oBaTb (onucbiBaTb) oblime n cneunduyeckne XMMmMYeckne CBOWCTBA MPOCTbIX U
CMNOXHbIX BELUEeCTB, MNOATBEPXAas OnuMcaHne mnpuMepaMyv MOMEKYNSAPHbIX U WOHHbIX YPaBHEHWN
COOTBETCTBYIOLLUX XMMUYECKUX peaKkunii;

8) nporHosupoBaTb CBOWCTBa BELWECTB B 3aBUCMMOCTM OT WX Ka4YeCTBEHHOrO COCTaBa;
BO3MOXXHOCTM NMPOTEKaHNS XUMUYECKUX MPEBPALLEHUI B PA3MUYHbIX YCMOBUSX;

9) cocTaBnATb YypaBHEHWNS 3NEKTPONMTUYECKOW AMCCOLMaLMM KACHOT, LWenoYen 1 conem; nomnHble
W COKpaléHHble YpaBHEHWs peakuui MWOHHOro OOMeHa; ypaBHEHVS peakuun, MNoATBEpPXAAoLMX
CyLLEeCTBOBaHWe reHeTUYECKON CBA3N Mexay BellecTBaMy pasfnyHblX KNaccos;

10) packpbiBaTb CYLWHOCTb OKUCIUTENbHO-BOCCTAHOBUTENMbHbLIX peakuui  NocpeacTBOM
COCTaBreHns ANEeKTPOHHOro BanaHca aTnx peakuun;

11) BbIYMCNATL OTHOCUTENbBHYIO MOMEKYNAPHYIO U MOMNSAPHYIO MacChbl BELLECTB; MacCOBYO OO0
XMMWYECKOro aremMeHTa no opmyne coeamHEeHUs; MacCoBYHO ONI0 BellecTBa B pacTBope; NpoBOAUTb
pacyéTbl MO ypaBHEHUIO XMMNYECKON peakunu;

12) cnepoBaTb MpaBunaM MOMb30BaHMA  XMMWYECKOW MNocygon U nabopaTopHbIM
obopydoBaHneM, a Takke npasunam obpalleHus ¢ BewecTBaMuM B COOTBETCTBMU C MHCTPYKUMSMU MO
BbIMONHEHWIO NabopaTOPHbIX XMMUYECKMNX OMbITOB MO MOMYYEHUIO U COOMPaHNMo ra3aoobpasHbIX BELLECTB
(ammuaka);

13) npoBoAWTb peakuun, MOATBEPXKAANOLUME KAYeCTBEHHbIN COCTaB pasfW4YHbIX BeLlecTB (B
pamMKax U3y4yeHHoro);

14) NPUMEHSATb OCHOBHblEe OMepauun MbICAIUTENbHON AEATENbHOCTM — aHanuM3 W CUHTES3,
cpaBHeHue, 00606LieHne, cucTemaTv3aumio, Knaccudukauuio, BbISIBiEHWE MNPUYUHHO-CNEeOCTBEHHbIX
CBS3eM — AN U3YyYeHWs CBOWCTB BELLECTB UM XUMWYECKMX peaKuui; eCTEeCTBEHHO-Hay4yHble MeToabl
no3HaHusa — HabrnogeHe, usMepeHne, MOAeNMPOBaHNE, AKCNEPUMEHT (peanbHbIN 1 MbICIIEHHBIN).

9 KITACC (BTOpOro roga oby4eHus)

lMpeomeTHble  pe3ynbTaTbl  OCBOEHMS  0DA3aTenbHOro  MpegMeTHOro  COAepKaHwus,
YCTaHOBMEHHOrO AaHHOW paboyer nporpamMon, OTpaxarT CHOPMMPOBAHHOCTbL Yy oObydatowmxcsa ¢
HapyLUEeHMSIMU Crlyxa CneayoLwmnx yMeHNN:

1) packpblBaTb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUA: XUMUYECKUIN IIEMEHT, aTOM, MOJeKyna,
npocToe BeLLEeCTBO, CMOXHOE BEeLIeCTBO, BareHTHOCTb, XMMMUYecKasi peakuusl, XuMuyeckas CBs3b,
pacTBOp, peakuMu MOHHOro obmeHa, annoTponusi, amoTepHOCTb, XMMUYecKash CBsi3b (KOBareHTHas,
WOHHas, MeTannuuyeckas), KpucTannumyeckas pellétka, KOppo3usi MeTanfioB, ChnnaBbl; CKOPOCTb
XUMUYECKOM peakunn, npefenbHo aonyctumas koHueHTpauua (MOK) sewecTsa;

2) unncTpmMpoBaTh B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUA (CM. M. 1) U NPUMEHATb 3TK
MOHATWS NPU ONUCAHUN BELLECTB 1 UX NPEBpPaLLEHUI;

3) ncnomnb3oBaTb XMMUYECKYD CUMBONWKY ANS COCTaBneHus (opmyrn BeLeCTB W ypaBHEHWN
XUMUYECKMX peakLnii;

4) onpefenaTb BaneHTHOCTb W CTeNeHb OKUCIEHUS XMMUYECKMX INIEMEHTOB B COEAUHEHUAX
pPa3nnyYHOro CocTaea; NPUHaANEXHOCTb BELECTB K OnpeaenéHHOMY Kraccy CoeAnHeHnn no dopmynam;
BUA XMMNYECKON CBA3M (KOBaneHTHas, MOHHas, MeTannmyeckast) B HEOPraHU4eCknX cCoeanHeEHUsIX; 3apsag
MOHa MO XUMUYECKOW hOpMyne; XapakTep cpefbl B BOOHbLIX PacTBOPax HEOPraHUYecknx COeAMHEHUN,
TUN KPUCTaNMYECKON PELLETKN KOHKPETHOIO BELLLECTBa;

5) packpbiBaTb cmbicn Nepuogundeckoro 3akoHa [.W. Menpeneesa v OeMOHCTPUPOBATb €ro
NMOHMMaHWE: ONUCbIBaTbL M XapakTepusoBaTb TabnuyHyo dopmy Nepnoamnyeckon cucTemMbl XMMUYECKNX



3MNEeMEHTOB: pasnuyaTb NOHATUSA «rMaBHasa nogrpynna (A-rpynna)» n «noboyvHasa nogrpynna (b-rpynna)y»,
Manble n 6onblune nepuoabl; COOTHOCUTL 0603HaYEeHNs, KOTOpblE NMEITCS B Nepuoanyeckon tabnuue,
C YUCMOBLIMW XapaKTEPUCTUKAMWU CTPOEHMSI aTOMOB XMMMUYECKUX 3MEMEHTOB (COCTaB W 3apsag s4pa,
obllee uMCNO OMNEKTPOHOB UM pacnpedeneHne ux Mno 3MEeKTPOHHbIM CriosiM); OOBbACHATE obwwne
3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB 3IEMEHTOB U MX COEAMHEHW B npeenax marnbix NepuogoB U
rMaBHbIX NOATPYNMN C Y4ETOM CTPOEHMS NX aTOMOB;

6) knaccuduuupoBaTb XWMWYECKME JIIEMEHTbI; HEOpraHW4yeckne BeLLeCcTBa; XMMUYECcKMe
peakuum (MO 4YMCy M COCTaBy Y4acTBYKOLLMX B peakuuMu BeLecTB, MO TennoBoMy 3ddpekTy, no
N3MEHEHMIO CTENEHEN OKUCTIEHNST XUMUYECKUX SITEMEHTOB);

7) xapakTepusoBaTb (onucbiBaTb) 0bLLMe U cneunduryeckne XMmMmn4eckme CBOWCTBA NMPOCTbIX U
CNOXHbIX BeELLeCTB, NoATBepXA4as OnucaHue MnpuMepaMy MOJEKYMNAPHbIX W MOHHbBIX YpaBHEHWN
COOTBETCTBYIOLLNX XUMUYECKUX peaKLnii;

8) cocTaBnATb ypaBHEHVSI peakuuii, NOATBEpPXOAlLMX CyLLeCTBOBAHME FeHEeTUYECKON CBSA3U
MeXay BellecTBamMun pasnuyHbIX KNaccos;

9) nporHo3upoBaTb CBOWCTBA BeLLECTB B 3aBUCUMOCTM OT WX CTPOEHUS; BO3MOXHOCTU
NPOTEKaHUSI XMMUYECKMX NPEBPALLEHNI B PA3NTNYHBIX YCITOBUSAX;

10) BbIYNCNATL OTHOCUTENbBHYIO MOMEKYISAPHYIO U MOJIAPHYIO MaccChl BELLECTB; MacCOBY A0S0
XMMWYECKOTO aremMeHTa no opmyrne coeauHeHUs; MacCcoByHO OO BELLeCcTBa B pacTBOpe; NPOBOAUTL
pacyéTbl MO YPaBHEHUIO XMMNYECKON peakunu;

11) cnepoBaTb MpaBunaM MOMb30BaHMSA  XMMWYECKOW MNocygon W nabopaTopHbIM
obopyaoBaHMeM, a Takke npasBunam obpalleHus c¢ BewecTBaMuM B COOTBETCTBMU C MHCTPYKUMAMM MO
BbINOMTHEHWNIO NABOPaTOPHBIX XUMUYECKMX OMbITOB MO MOSTYYEHUIO U COBMpaHuMio ra3oobpasHbIX BELLECTB
(yrmekucnoro rasa);

12) npoBOAMTbL peakuuu, MNOATBEPXKAAKLME Ka4YeCTBEHHbLIN COCTaB Pa3fMYHbIX BELLECTB:
pacnosHaBaTb OMbITHBIM MYTEM xropuabpomua-, nogua-, kapboHar-, doccar-, cunukart-, cynbdar-,
rMOPOKCUO-NOHbI, KaTMOHbl aMMOHWS M MOHbI M3YYEHHbIX MEeTanmnoB, MNPUCYTCTBYKOLLME B BOLHbIX
pacTBOpax HEOPraHU4EeCKUX BELLECTB;

13) NpPUMEHATb OCHOBHbIE OMepauuy MbICIIUTENBHOW AEeATENbHOCTM — aHanmM3 W CUHTES,
CpaBHeHMue, 0600LieHne, cucTtemaTtm3auuio, BbISIBMEHUE MPUYMHHO-CNEACTBEHHbLIX CBA3EN — AOns
N3y4yeHnsi CBOWCTB BELUECTB WM XUMWYECKUX PeaKuul; eCTeCTBEHHO-Hay4yHble MeTodbl MO3HaHuUA —
HabnaeHue, 3aMepeHne, ModeNMpPoBaHUe, 3KCNEPUMEHT (peanbHbI U MbICTIEHHbIN).

C yyeTom gudchdepeHUMpoBaHHOIO xapaktepa TpeboBaHMI K MnaHupyembiM obpa3oBaTeribHbIM
pesynbTataM TeKyllas U NMpoMEXyTOYHasa aTtTectaumsi no yyebHomMy npeameTty «Xvmusi» NpoBOAUTCA C
NCnosib3oBaHNEM pa3paboTaHHbIX NegaroroM KOHTPOSIbHO-U3MEPUTENBHBLIX MaTepuaros.

BkntoueHne obyyatoLmMxcs BO BHELWHME NpoLeaypbl OLEHKM AOCTUXEHU MO NpeaMeTy « XUMusay,
B TOM 4MCNe BCEPOCCUMNCKME MPOBEpOYHble paboTbl M Apyrve NoaoOHble MeponpuaTUS, NPOBOAUTCS
TOMBKO C XenaHusi caMmx oby4dalLlMxCsa C HapylweHusMu cryxa W ux poautenen (3akOHHbIX
npeactasuTenen).

Mo pesynbTatamMm MNPOMEXYTOYHOW OLIEHKM OBMageHusi copepkaHumem yyebHoro npegmeTa
«XUMUSI» NPUHUMAETCA PELUEHNE O COXPaHEHWUW, KOPPEKTUPOBKE MOCTABIEHHbIX 3a4ay, 00cyXaeHus Ha
NCUXONOro-NearornyeckomMm KoHcunuyme (y4ebHo-meTogmveckom coBeTe w/unm ap.) obpasoBaTernbHON
opraHmsaumMm C Uenbl BbIBMNEHUA TMPUYUMH W COTMAcoBaHUA MiiaHa COBMECTHbIX [AENCTBUM
nefarormyeckoro  KOMMekTMBa,  OpraHuM3auum  B3aMMOZEWCTBUS € POAMTENSIMW/3aKOHHLIMM
npeacTaBuTensaMmn obyyaroLerocs.

CopepxxaHue y4yeOHOro npegmeTa, Kypca

8 knacc
BBepeHue
MHCTpyKTax No TexHuke 6e30nacHoOCTu.

Paspen 1. «[lepBoHa4YanbHble XUMUYECKME NOHATUAY

MpeaomeT xummn. Porb XMMUK B XXU3HWU YeroBeka. XMMUSA B cUCTEME HayK. Tena u
BellecTBa. dusmyeckme cBOMCTBaA BewecTB. ArperatHoe CoCTosiHue BelecTB. NMoHATne o
MeToAax No3HaHus B Xumumn. YucTtble BewecTBa n cmecu. Cnocobbl pasgeneHms cmecen.

ATOMbI U MoOnekynbl. XuMmudeckne anemMeHtbl. CUMBOMbI XUMUYECKNX 31EMEHTOB.
[MpocTble u cnoxHble BewecTBa. ATOMHO-MOSNEKYNSPHOE yYeHMe.

Xnmmyeckas opmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3reMeHTOB. 3aKoH
NOCTOsIHCTBa cocTaBa BeuwlecTB. OTHocuTenbHas aTtoMHad wMacca. OTHocuTenbHas
MonekynsipHast macca. MaccoBasi [ONa XMMUYECKOro afieMeHTa B COeAMHEHUN.

KonnyectBo BewlectBa. Monb. MonsipHas macca. BsaumocBsasb konuyectsa, Macchl
W 4Yucna CTPYKTYPHbIX eauHuy BeuwecTtBa. Pacyétel no copmynam  XMMMUYECKUX
COeVHEHUN.



dunsnyeckne n xmmmyeckne sBrneHnsi. Xmmumyeckas peakumsa n eé npusHakm. 3akoH
COXpaHeHMst Maccbl BewecTB. XuMuUyeckme ypaBHeHus. Knaccudukaunsa XMMUYeCcKMX
peakuuin (CoeauHeHns!, pasnoXeHusi, 3aMeLLeHns, oomeHa).

Paspen 2. «BaxHenwumne npeactaBuTeN HeopraHM4YeCcKux BewwecTB»

Boaagyx — cmechb rasoB. CoctaB Bo3ayxa. Kucnopoa — anemMeHT 1 NpocToe BELLECTBO.
HaxoxgeHne kucrnopoga B npupoge, (usmnyeckne M XMMUYECKMe CBOWCTBa (peakumm
ropeHus). Okcuapbl. [MpumeHeHne kucrnopoda. Cnocobbl  nonyyYeHus Kucrnopoga B
nabopatopum 1 npombiwnieHHocTn. KpyroBopoT kucrnopoga B npupoge. O30H —
annoTponHas Moaudukalms Kucnopoaa.

Tennoson apdeKkT XMMUYECKON peakumn, TEPMOXUMUYECKUE YpaBHEHUS, 3K30- U
3HOOTEPMUYECKME peakunn. Tonnmeo: yronb M MeTaH. 3arpsi3HeHWe BO3ayxa, yCurneHue
napHUKOBOro agpdekTa, paspyLleHne 030HOBOIO Cros.

Booopon — anemMeHT M nNpocToe BeLlecTBO. HaxoxpeHne Bogopogda B npupoae,
dusnyeckme n Xmmmn4eckme CBOMCTBa, NpuMeHeHne, cnocobbl nonyyvyeHuns. Kucnotel n conu.

MonspHbIn 06bEM rasoB. Pacyé€Ttbl N0 XMMMUYECKUM YPaBHEHUSIM.

dusnyeckmne ceoncTea Boabl. Boga kak pactBoputenb. PactBopbl. HackiweHHble n
HeHacbILEeHHble pacTBopbl. PacTBOpMMOCTL BewecTB B Boae. MaccoBas Aons BellecTsa B
pacTtBope. Xumuyeckne ceonctBa Boabl. OcHoBaHus. Ponb pacTBOpoB B npupode U B
Xn3HKM yenoseka. KpyroBopoTt Boabl B npupoge. 3arpsisaHeHne npupogHbix Bod. OxpaHa u
OYUCTKA NPUPOAHBLIX BOA.

Knaccudumkaums HeopraHmyecknx coegmHeHnn. Okemapbl. Knaccudukaumsi oKCMaoB:
coneobpasywwme (OCHOBHble, KUCMNOTHble, amdoTepHble) U Heconeobpasylowme.
HomeHknatypa okcmgoB. ®Pusmyeckme M XMMUYECKME CBOMCTBaA oKcmaos. [lonydeHune
OKCWAOOB.

OcHoBaHusi. Knaccudumkaumsa OCHOBaHUM: LIENOYM U HEPACTBOPMMbIE OCHOBaHUS.
HomeHknatypa ocHoBaHUN. PU3MYecKMe U XMMUYECKMe CBOMCTBA OCHOBaHWN. [lonyyeHune
OCHOBaHUN.

Kucnotel. Knaccudpukauus kucnot. HomeHknatypa KucroT. ®duauyeckue u
XuMmnyeckme ceouctBa kucrnot. Pspg aktmBHocTu metannoB H.H. beketoBa. [lonyyeHue
KMcnor.

Conn. HomeHknatypa conen. ®Pusmyeckme U XUMUYECKME CBOWCTBA CONEN.
lMonyyeHue conen.

"eHeTn4eckasa CBA3b MEXAY Kraccamn HEOPraHUYECKNX COEOUHEHMMN.

Paszpen 3. lMepuognyeckun 3akoH u [lepmoguyeckas cucrema XUMUYECKUX
anemeHtToB . WU. MeHpeneeBa. CtpoeHMe aTtomoB. XuMuYeckas CBA3b.
OKucnUTenbHO-BOCCTaHOBUTESIbHbIE peaKkuumn

[MepBble NONbITKA KraccuuKaumm XUMUYECKUX 3nemeHToB. [MoHATME O rpynnax
CXOOHbIX 9MEMEHTOB (LUENOYHbIE M LENIOYHO3EMESNbHbIE MeTansbl, ranoreHbl, UHEPTHbIE
rasbl). ANeMeHTbl, KOTOpble 00pa3ytT aM(OTEPHbIE OKCUAbLI N TMOPOKCUAbI.

Mepuogunyecknin 3akoH. llepuoguyeckaa cuctema xumudeckmx anemeHtoB [. WU.
MenpgeneeBa. KopoTkonepmnogHasa v gnvHHonepuogHas popmbl Neprnognyeckon cuctembl
xnummyecknx anemeHtoB [. V. MeHnpgeneesa. [lepuoabl u rpynnbl. PU3nyecku cMmbicr
nopsiAKOBOro HOMepa, HOMEpPOB nepunoaa 1 rpynnbl AfiEMEHTa.

CtpoeHne atomoB. CoctaB aToMHbiX sgep. Wsotonbl. 3nekTtpoHbl. CTpoeHue
3NEKTPOHHbLIX 0bonodek atomoB nepBbix 20 XMMUMYECKMX anemeHToB [lepuogmyeckon
cuctembl 1. . MeHgeneeBa. XapakTepucTuka XMMUYECKOro a5ieMeHTa Mo ero rnoroXeHuo
B [Nepuogunyeckon cucteme . . MeHpeneesa.

3aKOHOMEpPHOCTU  U3MEHEeHWa  paguyca aToOMOB  XMMUYECKUX  3IIEMEHTOB,
MeTanMyeckmx U HemeTannnM4ecknx CBOMCTB Mo rpynnam 1 nepuoaam.

3HaveHne [lepmnoguyeckoro 3akoHa W [lepuognyeckon CUCTEMbI  XUMWUYECKUX
3NEMEHTOB A5 pa3BUTUS Haykm n npakTukn. [1. 1. MeHgeneeB — y4E€HbIV N rpaXKaaHuH.

Xvmnyeckas  cBa3b.  KoBamneHTHas  (nonfpHas UM HenonsipHas)  CBA3b.
ONeKkTpooTpMUaTENBHOCTb XMMUYECKMX 3N1eMeHTOB. VIoHHas cBA3b.



CteneHb okucneHusi. OKMCANTENbHO-BOCCTAHOBUTESbHbIE peakuunn. npOLI,eCCbI
OKUCNeHus n BoccTaHoBrneHusi. O6o0bLieHne n cuctemaTmsauns 3HaHUN.

MpakTnyeckana pabota Ne 1 «[lMpaBuna paboTtbl B nabopatopumn 1 npuémbl obpaLleHns c
nabopaTtopHbIM 060pya0oBaHNEM»

MpakTnyeckaa paborta Ne 2 «PasgeneHve cmecen (Ha npuMepe OYUCTKM NMOBapEHHON
conun)»

MpakTnyeckasa pab6ora Ne3 «[MonyyeHne n cobnpaHme kucnopoaa, n3yvyeHme ero CBOMCTB»
MpakTnyeckasa paborta Ne 4 «[lonyyeHne n cobnpaHue Bogopoaa, U3y4eHme ero CBOMCTB»
MpakTnyeckaa pabota Ne 5 «[lpurotoBneHne pacTtBOpoB C OnpenenéHHOM MacCOBOM
[0nen pacTBOPEHHOrO BeLLECTBa»

MpakTnyeckasa pabota Ne 6. PeweHne akcnepmmeHTanbHbixX 3aga4 no teme « OCHOBHbIE
Knaccbl HEOPraHN4YeCKUX COeaUHEHNIN»

9 knacc

=

NMoBTOpEHMe

2. Paspen «[llepuogunyecknin 3akoH n lNeprnoanyeckas cMctema XMMnUYeCcKnx af1ieMeHToOB
OWN. MenpgeneeBa. CtpoeHMe aTtomoB. Xumuyeckast cBaA3b. OKUCIUTENbHO-
BOCCTaHOBUTENbHbIE peaKkLunny

MexnpeameTHble CBA3U

Pasgen «BewecTBo U XuMnyeckme peakummy

Pa3pen «HemeTtannbl n nx coeguHeHna»

a ks w

9 (2) knacc

NMoBTOpEHMe
Paspen 1. Hemetannbl n ux coeguHeHus (NpoaoskeHue)
1. O6wasa xapaKkTepuctTmka XMMmMYEeCKNX SNEMEHTOB IVA-rpynnel. Yrnepog v
KpeMHUI, NX COeaUHEHMS
Pa3pgen 2. Metannbl n nx coegnHeHus

1. O6wume cBoncTBa MeTannos

2. BaxHenwme metannbl U NX COeUHEHNS
Paspgen 3. Xumusa n okpyxarowas cpena

1. BewectBa n matepuansl B XXU3HK YerioBeka

[MoBTOpeHne,0006LLeHNEe 1 cucTEMaTM3aUNA N3y4EeHHOro MaTepuana

TemaTu4yeckoe nnaHuWpoBaHue, B TOM HUCIe C y4eToM paGoqeﬁ nporpamMmmbi
BOCNMUTaHUA C yKa3aHuUeM Konunyecrtea 4yacoB, OTBOAUMbLIX Ha OCBOEHuUe Kaxgom

TeMbl
8 knacc
Ne TemaTuyeckun pasgen, Tema Kon-Bo
n/n yacos
BBepeHue. VIHCTpyKTax No TexHuke 6€e30nacHOCTL. 1
1. Paspgen 1. NepBoHavyarnbHbIe XMMUYECKUE MOHATUS. 19
2. MpeameT xummn. Ponb XuMnn B XM3HWN YenoBeka. Tena un Bewwecrea. Prsmyeckmne 1
CBOWCTBA BeLlecTB. ArperaTHoe COCTOSAHNE BELLECTB.
3. NoHAaATMe 0 MeTogax NoO3HaHUSA B XUMUMN. 1
4, MpakTnyeckasn padota Ne 1 «[MpaBuna pabotbl B nabopaTtopmm 1 Nnpuémsbl 1
obpaweHus ¢ nabopaTtopHbIM 06OpyAOBaHUEMY.
5. YUucTble BewecTBa U cmecu. Cnocobbl pasgeneHns CMece. 1




6. MpakTnyeckasn pabora Ne 2 «PasgeneHune cmecen (Ha NpMMepe OYUCTKMU 1
noBapeHHON Conu)».

7. ATOMbI U MOJIEKYTTbI. 1

8. XUMMYeckue anemMeHTbl. 3Haku (CMMBOJIbI) XUMNYECKUX SNIEMEHTOB. 1

9. [NpocTble 1 cnoXHble BeLecTsa 1

10. | ATOMHO-MONEKYNSPHOE yYeHne 1

11. | 3akoH NOCTOSIHCTBA cocTaBa BelecTB. Xumndeckas gopmMmyna. BaneHTHOCTb 1
aTOMOB XMMUYECKUX INIEMEHTOB.

12. | OTHocuTenbHas atomHas macca. OTHOCUTENbHAs MONEKyNapHasa macca. 1

13. MaccoBas gons XMMnU4eckoro arieMeHTa B COegMHEHNN. 1

14. Konunyectso Bewectsa. Monb. MonspHas macca. 1

15. | dusnyeckme n xummyeckme aBneHns. Xummyeckasa peakums. 1

16. | MNpusHakm n ycrnosmust NPOTEKAHNSA XMMUYECKNX peakLnii 1

17. | 3akoH coxpaHeHnsa macchl BelecTB. XMMNYeCcKne ypaBHEHUS. 1

18. | BblumcneHus konnyectsa, Macchbl BELWEeCTBa N0 YPaBHEHUAM XMMUYECKNX peaKL i 1

19. | Knaccudukaumsa XMMNYECKMX peakunin (CoOeguHEHNS, pasnoXXeHusl, 3aMeLLeHus, 1
obmeHa)

20. M. B. JlomoHOCOB — Yy4éHbIn-aHUMKNoneamct. O6obuwieHre n cuctematusaums 1
3HaHUMN.
Pazgen 2. BaxHenwwune npeacTaBUTeNIM HeOpraHM4YecKMxX BeLecTB. 28

21. Boagyx — cmecb rasoB. CocTtaB Bo3gyxa. Kucnopog — anemeHT u npoctoe 1
BeLecTBo. O30H.

22. | dnsmyeckme M XMMn4eckne CBOMCTBa Kncrnopoaa (peakumm OKUCIEHNS, ropeHune). 2
MNoHsaTne 06 okcupax.

23. | Cnocobbl nony4veHus kucrnopogda B nabopatopumn U NPOMbILLIIEHHOCTMW. 1
lNpuMeHeHne Kkucnopoaa.

24. | TennoBon 3P eKT XMMNYECKON peakLmMm, NOHATUE O TEPMOXMMUYECKOM 1
YPaBHEHWM, 3K30- N IHOOTEPMUYECKNX PeaKLMAX.

25. | Tonnueo (HedTb, yronb 1 meTaH). 3arpasHeHne Bo3gyxa, cnocobbl ero 1
npegoTBpaLleHus.

26. | NpakTnyeckasa pa6ota Ne 3 no teme «lMony4yeHune n cobmpaHue Kucnopopaa, 1
M3y4yeHue ero CBOMCTBY.

27. | Bogopong — anemMeHT U NpocToe BellecTBo. HaxoxageHne B npupoge. 1

28 dusnyeckme n xmmmdeckne cBoncTea Bogopoaa. NpmumeHeHne sBogopoaa. 1

29 [MoHATME O KMcnoTax u consax. 1

30 KoHTponbHas pabota no teme «BelwecTBa u Xumm4yeckme peakumm» 1

31. | Cnocobbl nony4veHuss Bogopoda B nabopartopuun. [paktudeckad pabota Ne 4 1
«lMonyyeHne n cobnpaHne Bogopoaa, U3y4deHme ero CBOMCTBY.

32. MonspHbIn 06bEM rasos. 3akoH ABoragpo 1

33. BbluncneHma o6bEémMa, kKonmyecTBa BeLLLECTBA rasa no ero M3BeCTHOMY KONMYeCTBY 1
BellecTBa Uiv o6bEMmy.

34. BbluncneHmsa o6bEMOB ra3oB No ypaBHEHMIO peakumnm Ha OCHOBE 3aKoHa 1
OO BEMHbBIX OTHOLLIEHMWI ra30B.

35. dusnyeckme n XuMmyeckne CBOMCTBa BOAbI. 1

36. | CoctaB ocHoBaHun. MNMoHATME 06 nHAaMKaTopax 1

37. | Bopa kak pactBopuTenb. HachbllWweHHble 1 HeHacblLeHHble pacTBopbl. Maccosas 1
00018 BellecTsa B pacTBOpe.

38. | Mpaktnyeckaa pa6ota Ne 5 no Teme «llpurotoBneHue pacTBopoB C 1
onpeaenéHHon MaccoBOM A0NeN paCTBOPEHHOIO BelecTBa.

39. Okcugbl: cocTaB, Knaccudukaumsa, HoMeHknaTypa. 1

40. | MNMony4yeHune n xmmmnyeckme CBONCTBA KMCIOTHbLIX, OCHOBHbIX 1 aM(OTEePHbIX 1
OKCUOB.

41. OcHoBaHus: cocTaBs, Knaccudumkaumsi, HOMeHKnaTypa. 1

42. | lNony4YyeHne n Xumn4eckme CBOMCTBa OCHOBAHWMN. 1

43. KucnoTbl: cocTas, Knaccugpukaumsi, HOMeHKnartypa. 1

44, | lNony4YeHne n XMMmn4eckme CBOMCTBa KACHOT. 1

45. | Conu (cpegHue): HOMeHKNaTypa, cnocobbl NOy4YeHNs, XMMMUYECKME CBOMCTBA. 1




46. MpakTnyeckas pab6oTta Ne 6. PelueHne akcnepMmMmeHTanbHbIX 3agay No Teme 1
«OCHOBHbI€ KIacCbl HEOPraHN4YeCKNX CoeaUHEHNN».

47. "eHeTn4YeCcKas CBA3b MeXAy KraccaMmu HeopraHMyYeckux COegUHEeHUNn. 1
Pasgen 3. MNepuopgunyeckun 3akoH u lNMepuoauyeckas cuctema XMMUYECKUX 20
anemeHtoB [1. U. MeHpeneeBa. CTpoeHue aTtomMoB. XMMMYeCKas CBA3b.
OKMCNNTENbHO-BOCCTAaHOBUTENbLHbIE peakuun.

48. MepBble NOMbITKK Knaccudmkaumm XMMUYECKUX 3reMeHToB. [oHaTMe o rpynnax 1
CXOOHbIX 3fIEMEHTOB (LLEefoYHbleE M LENOYHO3EMENbHbIE MeTanmbl, ranoreHsbl,
WHEPTHble rasbl). OneMeHTbl, KOoTopble 06pa3ytoT amdoTepHble OKCuabl U
r’MapoKcuabl.

49, lNepuoandeckuin 3akoH n lNepmnogmyeckaa cuctema XmMmmuyeckux anemeHTtos [. W. 1
MeHpeneesa.

50. | Nepwuogpl, rpynnsl, nogrpynmeol 2

51. | CtpoeHue atomoB. CocTaB aTOMHbIX saep. M3oTonsbl. 2

52. | CTpoeHue aneKTPoHHbIX 060N0oYeEK aTOMOB 3N1EMEHTOB [1eprnoanyeckon CUCTEMBI 1
[. V. Menpeneesa.

53. | Xapakrepuctmka XMMM4eCKoro arieMeHTa no ero nosioXkeHuto B lNepunoanyeckon 1
cucteme 1. . Menpeneesa.

54. | 3Ha4yeHue Neproanyeckoro 3akoHa asis pa3BUTUst Haykn 1 npakTukn. . W. 1
MeHgenees — y4é€HbIn, Negaror N rpaxxgaHuH.

55. | OnekTpooTpuuaTtenbHOCTbL aTOMOB XUMUYECKUX SNTEMEHTOB. 1

56. MoHHas xnmmyeckas cBs3b. 1

57. KoBaneHTHas nonsgpHas XMMmuyeckasi CBA3b. 1

58. KoBaneHTHas HenonsipHas XmmMmyeckas CBs3b. 1

59. | CteneHb OKMUCNEHUSI. 1

60. OKncnnTenbHO-BOCCTAaHOBUTENbHbIE peakLun. 2

61. Okncnntenu n BOCCTaHOBUTENN. 1

62. | KoHTponbHaa pa6ota no Teme "OCHOBHbIe KNacCbl HeOpPraHU4YecKux 1
coeguHeHun

63. O0600LeHne N cuctemaTm3aLuns 3HaHUN. 2

NTOIro 68

9 knacc

Ne TemaTuueckun pasgen, Tema Kon-Bo

n/n YyacoB
NMoBTOpeHue

1. BBogHbIN MHCTpYKTax rno Th. 1

2. lMoBTOpeHue. BaxHenwume npeacTaBUTENN HEOPraHNYECKMUX BELLECTB. 2

Paspen «lepuoanyeckuinn 3akoH u lNeprnogunyeckas cucrema xumm4eckmx anemeHton [.U.

MeHnpeneeBa. CtpoeHue atomoB. Xummnyeckas cBs3db. OKMCNUTENbLHO-BOCCTAaHOBUTESbHbIE
peakuun».
Tema «lMepnoaunyeckun 3akoH u Neprnoaunyeckas cuctema xmummnyeckux anemeHTos [1.U.

MeHpeneeBa. CTpoeHue aTtomay.

3. MepBble NOMbITKX Knaccudukaumm XMMUYECKUX anemeHToB. MNoHaTne o rpynnax 1
CXOOHbIX 3NIEMEHTOB (LUENOYHble W LLEerOYHO3eMerbHble MeTansbl, ranoreHbl,
MHEPTHbIE rasbl).

4. OnemeHTbl, KOTopble 06pa3yoT aMOTEPHbIE OKCUAbBI U TMOPOKCUAbI. 1
5. Meprnogudecknin 3akoH u MNMeprnogudeckaa cuctema xmmmudecknx anemeHtos [.U. 1
MeHgeneesa. Mepuogpl, rpynnbl, noarpynnbl. PM3NYECKUN CMbICIT MOPSAOKOBOIO

HOMepa anemMeHTa, HOMepoB Nepuoga u rpynnbl.

6. CtpoeHune atomoB. CocTaB aTOMHbIX S4ep. 2

7. M30TONbl. DNEKTPOHBI. 1

8. CTpoeHue anekTpoHHbIX 06onodYek aToMoB nepBbiXx 20 XMMUYECKUX INIEMEHTOB 1
MNepuoagndeckon cuctemsl .M. MeHgeneesa.

9. XapakTepucTuka XMMUYEeCcKoro arieMeHTa no ero nonoxexuo B eprnognyeckomn 1

cucteme .. MeHgeneesa.




10. \ O.W. MeHgenees — y4éHbln, Nedaror n rpaxgaHuH. 2

Tema «Xnmunyeckas cBsidb. OKMCNUTESNIbBHO-BOCCTAaHOBUTENBHbIE peakuum»

11. | OnekTpooTpuLaTenbHOCTb aTOMOB XMMUYECKMNX SNIEMEHTOB. 2

12. | Xumnyeckass CBSA3b (MOHHasi, KOBareHTHasi MoNnspHas W  KOBareHTHas 2
HernonsgpHas).

13. CTteneHb okUcneHus. 2

14. | OkucnurensHo-BocCcTaHoBUTENbHbLIE peakuun (OBP). lMpoueccbl OKUCNeHUs Wt 2
BOCCTaHOBMEHUA. OKMCAUTENM U BOCCTAHOBUTENN.

15. | Mpaktnyeckasn pabota Ne1. CocrtaBneHuMe ypaBHEHUIN peakuun OKUCNEHUs— 1
BOCCTaHOBIIEHMS.

Pasgen «BewecTBO U XMMUYECKUE peakuumn».

Tema «OCHOBHblI€ 3aKOHOMEPHOCTU XMMUYECKUX peaKkLnum».

16. | Knaccudumkaums XmMmyecknx peakumnin no pasfiMyHbIM NpuaHakam. 2
17. | lNoHATNE O CKOPOCTU XUMUYECKOW peakuunu. 1
dakTopbl, BAUAKOLWNE HA CKOPOCTb XUMUYECKOW peakumm un MoroxeHue

XMMUYECKOro paBHOBECUS.
18. MpakTnyeckas pa6ora Ne2. 3aBMCUMMOCTb CKOPOCTUM XMMWYECKOW peakumm OT 1
pasnn4YHbIX PaKTOPOB.
19. | lMoHaTME O XuMmKuYeckoM paBHoBecun. PakTopbl, BMAKOLWME HA CKOPOCTb 2
XMMUYECKOW peakuuun 1 NosioxKeHne XMMMUYeCcKoro paBHoOBEeCKS.
20. | KoHTponbHasa paboTa «CTpoeHne atoma. BelwecTBo 1 XuMnyeckne peakunms. 1
Tema «IAnekTponuTnyeckasa auccoumaumusa. XuMmyeckue peakumm B pacTBopax».
21. | Teopwusi aNeKTPONUTUYECKON Anccoumanmmn. SNeKTPONNTbl U HEANEKTPONUTDI. 1
22 KaTWOoHbI, aHWOHBI. 1
23 | MexaHn3m guccoumaumm BELWECTB C pasfiMyHbIMN BUOAMU XMMUYECKOWN CBS3MN. 1
24 | CteneHb guccoumauun. 1
25 | CunbHble 1 criabble SNEKTPONUTLI. 1
26 | Peakuun woHHOro obMmeHa, ycnoBust uX MpoTekaHusa. VOHHble ypaBHEeHWs 1
peakumn.
27 | XMMn4eckne CBOWCTBA KMUCIOT, OCHOBAHWM N Conen B cBeTe npeacTtasrneHnn ob 1
ANEKTPONUTUYECKON aMcCcoLmnaLmu.
28 | Cpepa pacTtBopa. 1
29 | lNMoHAaTHe o rmgponunse conemn. 1
30 | KayecTBeHHbIE peakLmm Ha KaTUOHbI U @aHUOHBI. 1
Paspen «<HemeTannbl n ux coeanHeHUs».
Tema «O6wan xapakrepucTuka xummyeckmux anemeHToB VIIA-rpynnbl. FanoreHbi»
31 | Obwaa xapaktepuctuka ranoreHoB. OCOBGEHHOCTM CTPOEHUS aTOMOB 3TUX 1
3NEMEHTOB, XapaKTepHble A5 HUX CTENEHN OKUCIIEHMS.
32 | CTpoeHue n hunsnyeckne CBOMCTBA NPOCTbIX BELLECTB — rafloreHoB. 1
33 | Xvmnyeckne cBOWCTBa Ha npumepe xnopa (B3auMogencTBME C MeTannamu, 1
HemeTannamu, wenoyamm). XnopoBogopoga.
34 | ConsiHaa  KucnoTa, XUMUYECKMEe  CBOWCTBA, MOMyvYeHue, NpUMEHeHue. 1
KayecTBeHHble peakLmu Ha ranoreHni-moHbl.
35 | OenctBure xnopa u xnoposogopoaa Ha opraHuU3M YyerioBeka. 1
36 | BaxHenwume xnopuabl U UX HaxoxaeHue B npupoae. 1
Tema «Ob6wWwan xapakTtepucTuka xumm4yeckmx anemeHToB VIA-rpynnel. Cepa u eé
coeaUNHEeHUnA»
37 | Obwas xapakrepuctuka anemeHToB VIA-rpynnbl. OCOGEHHOCTM CTPOEHNSA aTOMOB 1
3TUX SNEMEHTOB, XapaKTepHble A1 HUX CTENEHN OKUCNEHUS.
38 | CTpoeHue 1 hunsnyeckne CBOMCTBA NPOCTbIX BELLECTB — KUCNopoaa U cepbl. 1
39 | AnnoTponHble Mogudukauumn Kncriopoga n cepbl. 1
40 | Xvmudeckne cBomctBa cepbl. CepoBogopod, CTpoeHue, dusndeckne wu 1
XUMUYECKNE CBONCTBA.
41 | Okengbl cepbl Kak npencraBuTENN KUCMNOTHbIX okcuaoB. CepHas kucnoTa, 1




dusnyeckne n xmmmnyeckme ceomnctea (obLume kak npeacTtaBUTenNs Krnacca KUCroT
1 cneundunyeckme), NpUMEHEHNe.
42 | Xumu4yeckme peakuun, nexaline B OCHOBE MPOMbILLNIEHHOIO cnocoba nonyvyeHus 1
CEepPHOM KMUCIOTHI.
HaxoxgeHne cepbl M1 €€ coeduMHeHUM B MNpUpoAe. XMMMUYEcKoe 3arpsi3HeHue 1
43 | oKpyxalLlen cpedbl COeOUHEHUAMM cepbl (KUCMOTHblE OOXAW, 3arpsisHeHue
BO34yxa 1 BOAOEMOB), CNOCOOLI ero NpegoTBpaLLEHNS.
Tema «O6wWwan xapakTepucTuka Xxumm4eckux anemeHtToB VA-rpynnbl. A3oT, poccop u nx
coeAVHEeHNA»
44 | O6was xapakrtepuctuka anemeHtoB VA-rpynnbl. OCO6EHHOCTM CTPOEHMS aTOMOB 1
9TUX ANIEMEHTOB, XapaKkTepHble A1 HUX CTENEHN OKUCNEHNS.
45 | A30T, pacnpocTpaHeHue B npupode, U3MYECKME U XUMUYECKME CBOWCTBA. 1
KpyroBopoT a3oTa B npupoge.
46 | AMMUak, ero usn4eckne n XuMmyeckme CBOMCTBA, NonyvyeHne 1 NpUMMeHeHne. 1
47 | NpakTnyeckasa pabota Ne3. [NonyyeHne ammmnaka, nydeHne ero CBOMNCTB. 1
48 | A3oTHas kucnoTa, €€ u3nyeckne wn Xumumyeckne csouncTBa (oblwme Kak 1
npeacTaBuTENS Krnacca KUCMOoT 1 cneunduyeckne).
49 | Vicnonb3oBaHne HUTPATOB W COMel aMMOHUST B KadyecTBEe MUHEpasbHbIX 1
yao6peHuni.
50 | Xumunyeckoe 3arpsi3HEHWE  OKpyxawwen cpefbl coeauHeHusMU  asoTa 1
(KMCNOTHbIE AOXAW, 3arps3HeHne BO3ayxa, NOYBbl U BOGOEMOB).
51 | doccop, annoTponHble Mogudukauumn docdopa, puandeckne n XMMmuveckmne 1
CBOWCTBA.
52 | Ncnonb3oBaHne hocdaToB B Ka4eCTBE MUHEPasbHbIX YA0OpeHW. 1
53 | 3arpsa3HeHue npMpoaHbLIX BOAOEMOB hocdhaTamum. 1
54 | PelweHne XMMn4ecknx ypaBHEHUN. 2
55 | KoHTponbHaa paboTta «[llepmogndecknn 3akoH wu [lepuogunyeckass cucrtema 1
xumuyeckunx anemenTtoB .. Mengeneesay.
56 | lNoBTopeHune, 0606LLEHNE N CUCTEMATU3AUMS N3YYEHHOrO MaTepuana. 3
68
9(2) knacc
Ne [Tematudeckun pasgen, Tema Kon-Bo
n/n yacos
MoBTOpEeHue
1 Xnmmyeckasa cBA3b. OKUCNUTENBHO-BOCCTAHOBUTESbHBIE PeaKLmu. 1
2 MoHHBbIE ypaBHEHNST peaKkuunia. 2
3 XnmMmnyeckne CBOMCTBA KUCIOT, COMEN U OCHOBAHUIN B CBETE TEOpUn 1
3NEKTPONIUTMHECKON AMcCcoLmaunn.
4 Hemetannel. Cepa n ee coeanHeHus. 1
5 HemeTannbl. A30T, doccop 1 nx coeguHeHus. 1

Pa3pen «<HemeTannbl n nx coeanHeHus»
Tema 2. O6LwWan xapakTepucTuka xumm4yeckux anemeHToB IVA-rpynnbl. Yrnepoa v KpeMHUN, NX

coeAUHeHunA
6 Yrnepog, annoTporHbie Moanurkaumm, pacnpoctpaHeHue B npupoae, pusndeckme n 1
XMmndeckmne ceonctea. Agcopoums.
KpyroBopoT yrnepoga B npupoge.
7 Oxkcuapl yrnepogaa, nx unsnYecKne n XMMmnyeckmne CBOMCTBa, X AENCTBUE Ha 1
XMBbl€ OPraHn3mbl, NONy4YeHne 1 NpUMEHeEHNE.
8 OKkonormnyeckmne npobnemsol, cBsA3aHHbIE ¢ okengom yrnepoga (1V); rmnotesa 1
rno6anbHOro NoTeneHns KnMMmarta; NapHUKOBbIN ahpekT.
9 YronbHas Kucnota un e€ conu, nx gusnyeckne n XMMmmyeckne CBOMCTBa, NonyveHme u 1
npumeHeHne. KayecTBeHHas peakuns Ha kKapboHaT-NOHbI.
10 Mcnonb3oBaHue kapboHaToB B ObLITY, MeauLmnHe, 1
NPOMbILLITEHHOCTH, CEIbCKOM XO35ICTBE.
11  [MepBoHayanbHble NOHATUSA 00 OpraHNYecKnX BELLECTBaX Kak O COeaNHEHNSIX 1




yrnepoga: oco6eHHOCTM cocTaBa U CTPOEHWS.

12 MoHsTME 0 Bronornyeckn BaxHbIX BELLECTBAX: Xupax, benkax yrnesogax. 1
MaTtepunansHoe €ANHCTBO OPraHM4eCKnX 1 HeopraHN4eCckUX CoeanHEHN.
13 |KpemMHui, ero gusndeckne n XuMmyeckne  CBOWCTBA, NOMyvyeHne N NpUMEHEHNe B 1
3NEKTPOHUKE.
14  |CoeavHeHus kpemMHus B npupoge. Obwmne npeacraeneHus o6 okcuae kpemums (1V) n 1
KpeMHNEBOWN KMUCNOTE.
15 CvnukaTbl, UX NCNOMb30BaHUE B ObITy, MeanuuHe, 2
NPOMbILLUNEHHOCTU. BaxkHelwmne cTponTenbHble MaTtepwuarnbl: kKepamuka, CTEKITO,
LeMeHT, 0eToH, xxene3obeToH. NMpobnembl 6esonacHoro NCMNONb30BaHMs
CTPOUTENbHLIXMATEPUANoB B NOBCEAHEBHOWN XXN3HW.
16 |O6obwatowmin ypok « Hemetannbl U ux COeguHEHns» 1
17 [MpakTnyeckasa padbota Ne1. PelueHne akcnepuMeHTarnbHbIX 3a4a4 no Teme 1
«HemeTtannbl».
Pa3pen 2. Metannbl U nx coeguHeHUs
Tema 1. OOWMe cBONCTBA MeTannoB
18 |O6was xapakTepucTuka XMMNYECKNX 9IEMEHTOB — METANJIOB HA OCHOBAHUN NX 2
nonoxeHus B lNepuognyeckon cucteme xmummniecknx anemeHtos .. MeHgeneesa n
CTPOEHMsI aTOMOB.
19 |CtpoeHune MeTannoB. MeTannuyeckasi CBA3b 1 MeTannmyeckas 1
Kpuctannmyeckas peLleTka.
20 OnNeKTPOXUMMNYECKUI pa4 HaNpsKeHUn meTannoB. Pusnyeckne n 1
XnMmmnyeckume csonctea metannos. O6ume cnocobbl NONyYEeHUss METANMOB.
21 [loHsiTME O KOPPO3UU METArNOB N OCHOBHbIE CMOCOOLI 3aLLUTBI OT KOPPO3UN. 1
22 (Cnnasbl (CTanb, YyryH, 4opantoMUHUA, 6poH3a), MX NpUMeHeHWE B ObITy 1 1
NPOMBILLITEHHOCTH.
Tema 2. BaxHenwme meTtannbl U UX COeQUHEHUSI
23 |lLenoyHble MeTannbl. lNonoxeHune B lNeprnognyeckon cucteme XMMmNM4eCKnX 1
anemeHToB .M. MeHgeneeBa, ctpoeHne aToMoB. HaxoxaeHne B npupoae.
24  duandeckne n XMMMYeCKMe CBOMCTBA (Ha NpuMepe HaTpus 1 Kanus). 1
25 ®uanyeckne n XMMmMYeckme CBOMCTBA LLEMNOYHbIX MeTannoB (Ha npuMmepe HaTpua n 1
Kanus).
26 Okcuabl 1 rmapokeuabl HaTpua 1 kanus. NprUMeHeHNe LWEeNoYHbIX MeTasoB 1 UX 1
COeNHEHUN,
27 [KoHTponbHas paboTta «HemeTannbl u UX COeaUHEHUS» 1
28 |lLlenoyHo3emenbHblie MeTannbl MarHUn 1 KanbLWUn, CTPOEHNE aToMOB. [lonoxeHne B 1
MNeprnogundeckom cucteme xummnyeckux anemeHto .M. MeHgeneesa.
HaxoxneHne B npupoae.
29 dusnyeckme u XMMMYecKkme CBOMCTBA LLENOYHO3EeMENbHbIX METarmnos. 1
30 BaxHenwme  coeguHeHUs Kanbuusa (OKCKA, MOpokcua, Conn). 2
31 [MpakTtuyeckas pabota Ne 2. XKécTkoCcTb BoAbl M CNOCOObLI €€ yCTpaHEeHMS. 1
32 AntomuHuin. MonoxeHue B MNeprnogmyeckon cUCTeMe Xummyecknx anemenTos .M. 1
MeHnpgeneesa, cTpoeHne atoMma. HaxoxneHne B npupoae.
33 [@usnyeckne u XMMUYECKME CBOMCTBA antoMUHUS. 2
34 AmdoTepHble CBOMCTBA OKCMAa antoMUHUSA U rMapoKcuaa antoMUHUS. 1
35 PKeneso. lNonoxeHue B MNepuoanyeckon cucteme xmummyecknx anemeHtos .U. 1
MengeneeBa, cTpoeHve atoma. HaxoxgeHue B npupoge.
36 [dusnyeckne u XMMUYECKME CBOWCTBA Xernesa. 1
37 |Okcugpl, rmopokcuabl U conu xenesa (I) n xenesa (ll1). 1
38 PelueHue 3agay No ypaBHEHMIO XUMUYECKON peakuumn, ecrnv 0guMH N3 peareHToB [aH B 1
N30bITKE NN COAEPXKNT MPUMECH.
39 PeleHune 3aga4 no ypaBHEHUIO XMMUYECKON peakunn, ecrnivm OaQnH U3 peareHToB aH B 1
N306bITKE NN COAEPKNT MPUMECH.
40 BblyucneHne MaccoBOW 00N BbIxoda NpoaykTa peakumn. 2

Paspgen 3. Xumua u okpyxarwoliuas cpega

Tema

1. BewectBa M matepuanbl B }KU3HU YeNOBEKA




41 [HoBble MaTepuanbl U TexHonoruu. Belwlectsa u matepmansl B NOBCeAHEBHOW 1
XW3HU YenoBeka. XMMUSA 1 340pOBLE.

42 |BesonacHoe NCnonb30BaHNe BELWECTB N XMMUYECKNX peakunii B ObITy. 1

43 [pyvpoaHble  UCTOYHUKM YrNeBOLOPOLOB (yronb, NnpupoaHbIN ras, HedpTb), 2
NPOAYKTbl NX NepepaboTkn, UX POrib B ObITY M MPOMbILLIIEHHOCTH.

44  |(OCHOBbI 3KOSTOMMYECKON PaMOTHOCTMW. Xummyeckoe 2

3arpsisHEHME  OKpyXKatoLLen cpeabl (NpeaenbHO 4oNyCTUMasi KOHUEHTpaunus BELeCTB
— MAOK). Ponb xmMun B peLleHnmn SKONTOrM4YeCcKkmux npobrem.

MoBTOpeHue, 06006LeHne U cucTtemaTusaums U3y4yeHHOro martepuana.

45 [Nepuoagnyeckas cuctema xummnyeckux anementos .. MeHgeneesa.

46 [TnNbl XMMNYECKNX CBAIEN.

47 Knaccudmkaumsa XUMUYECKUX peaKkLni.

48 [Knaccbl HeopraHnyeckux coegnHennn. Okcmasbl.

49 [Knaccbl HeopraHnveckux coeanHeHrnn. OcHoBaHus.

50 [Knaccbl HeopraHn4eckmx coeanHeHunin. Kucnotol.

51 Knaccbkl HeopraHnyeckux coeanHeHunin. Conn.

52 [KoHTponbHaa paboTa «MeTannbl, HemeTannbl U UX COEANHEHUS».

53 |PelueHune akcnepumeHTanbHbIX 3agad no teme «Metansnbi».
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54 |O6obwarLmn ypok.
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Mpadhmk npoBegeHUA NPaKTUYECKUX U KOHTPOJbHbIX paboT

Knacc Bupg paboTbl 1 2 3 4 Bcero
YyeTBEpPTb | YeTBEPTb | YeTBEePTb | YeTBEePTb

8 MpakTnyeckne paboThl 2
KoHTponbHble paboThl -

1
=

9 MpakTnyeckne paboThl -
KoHTponbHble paboTsl -

1
=

9(2) | MNpakTnyeckme paboTbl -
KoHTponbHble paboThl -
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