PABOYAA NPOrPAMMA YYEBHOIO MPEOMETA «XUMUA»

1) NOACHUTENbHASA 3ANMUCKA
Paboyasa npozpamma cocmasneHa Ha OCHose:
- mpebosaHuli @rocC 000 kK pe3yabmamam 0C80eHUS OCHOBHOU 0bpazosamesibHOU npospammel
000 (np. MuHnpoceeuw,eHua Poccuu om 31.05.2021 2. Ne 287);
- MpumepHoli paboyeli npozpammsl OCHOBHO20 obwez2o obpazosaHus no xumuu (6a3zosewbili
yposeHb) (0006peHHOlU peweHueM edepasnbHO20 y4ebHO-Memoou4ecKko2o 06beOUHEeHUs o
obwemy obpazosaHuro, MpPomokos 3/21 om 27.09.2021 2.).
Paboyasa npoepamma pazpabomaHa ¢ y4yemom npo2pammel popmuposaHus YY/L y obyyarousuxca
u pabouyeli npo2pamMmmsl 80CIUMAHUS.
Pabouasa npoepamma y4ebHO20 npeomema «Xumusa» (0anee - paboyas Npo2pamma) eka4Yaem:

- NOACHUTE/NIbHYIO 3aMUCKY,

- coaeprkaHue yyebHoro npeamera,

- NNaHMpPYyeMble pe3y/bTaTbl OCBOEHMA NPOrpammbl y4ebHOro npegmeTa,

- TEMaTUYeCcKoe NJaHMpPOBaHMe.

Obwaa xapakmepucmuka y4yebHoz2o npedmema «Xumusa»
Bknag yyebHoro npeametra «Xvmusa» B AOCTUNEHME LeNel OCHOBHOro obuiero obpasoBaHUsA
obycnoBneH BO MHOMOM 3HAYeHMEM XMMWYECKOM HayKM B MO3HAHMWM 3aKOHOB NpupoAbl, B
Pa3BUTUMN NPOU3BOANTE/bHbBIX CMA 06LLECTBA M CO34aHMM HOBOM 6a3bl MaTepUanbHOMN KyNbTypbl.
XMMUA KaK 3/IeMEHT CUCTEMbI €CTECTBEHHbIX HAayK pacnpocTpaHKaa CBOE BAMAHME Ha Bce obnactu
4YeNOBEYECKOro CyLLeCTBOBaHWSA, 3ajafla HOBOe BUAEHWE MUpa, CTana HeoTbeM/ieMbIM
KOMMNOHEHTOM MWPOBOM KyNbTypbl, HEOOXOAMMbIM YC/IOBMEM KM3HWU 0OLLECTBA: 3HAHUE XMMUMU
CNYXUT OCHOBOW AnA GOPMMPOBAHUA MUPOBO33PEHMA YeNOBEKa, €ero npeacTaBleHuit o
MaTepunasbHOM eANHCTBE MUPA; BaXKHYIO PO/Ib UrpatoT GopMUpyeEMbIE XMMUEN NpeacTaBAeHUA O
B3aMMOMNPEBPALLEHMAX SHEPTMM U 0O 3BONOUMKM BELLECTB B MPUPOAE; COBPEMEHHaa XMMUA
HanpaB/ieHa Ha pelweHue rnobanbHbIX NPobAeM YCTOMYMBOrO pPa3BUTMA YenoBeyecTBa —
CblpbeBOM, 3HEPreTMYEecKoM, nNUWEBOM W  3Konornyecko  HesonacHocTM, npobaem
34 paBOOXpPaHeHMA.
B ycnoBuax Bo3pacTatowero 3Ha4eHMA XMMUM B XKU3HM 0OLLECTBA CYLLECTBEHHO MNOBbICKAACh POJb
XMMUYEeCKoro o06pas3oBaHMA. B nnaHe couvanuMsauum OHO ABASAETCA OAHUM W3 YC/IOBUM
bGOPMMNPOBAHNA NHTENIEKTA IMYHOCTU U FAPMOHUYHOTO €€ PasBUTUA.
CoBpeMeHHOMY  YEeNOBEKY  XMMMYECKME  3HAaHWA  Heobxogumbl  Ans  npuobpeteHus
06LEKYNbTYPHOrO YPOBHA, MO3BOJIAIOLWEIO YBEPEHHO TPYAUTbLCA B COUMYME M OTBETCTBEHHO
y4acTBOBaTb B MHOroobpasHoli KM3HM o0b6wecTBa, ANA OCO3HAHWA BAXKHOCTU Pa3yMHOro
OTHOLLEHMA K CBOEMYy 340POBbl0 M 340POBbIO APYrUX, K OKPY)Katowen npupoaHoi cpege, ons
rPamMoTHOro NOBeAEHUA NPU UCMOJIb30BAHMM PA3/IMYHbIX MAaTEPUANIOB U XMMUYECKUX BELLLECTB B
NOBCEeAHEBHOM KU3HMU.
Xvmmnyeckoe obpasoBaHMe B OCHOBHOWM LWKoe fBAseTCA 6a30BbIM MO OTHOLWEHWUID K cUCTEME
obuwero xmummnyeckoro obpasoBaHmaA. Mo3TOMy Ha COOTBETCTBYHOLLEM €My YPOBHE OHO peanunsyet
npucywme obwemy xumuyeckomy o6pa3oBaHMIO K/lOYEBble LEHHOCTW, KOTOpble OTpaKatoT
rocygapcTBeHHble, 06LWECTBEHHbIE U MHAMBUAYaNbHble NOTPebHOCTM. ITUM onpeaenserca
CYWHOCTb 0bLlen ctpaterm obyyeHuA, BOCMUTAHWUA M Pas3BUTMA ObOyYaloLWMXCA CcpeacTBamum
yyebHoro npeamerta «Xumusa».
U3yyeHue npedmema:
1) cnocobcTByeT peanvsaumm BO3MOXKHOCTEM ANs camMopasBUTUA U GOPMMPOBAHUA KyabTypbl
INYHOCTU, €€ obwein U GYHKLMOHANbHOM rPaMOTHOCTH;
2) BHOCUT BKNaZ, B GOPMUPOBAHNE MbILWIEHMA Y TBOPYECKMX CMOCOOHOCTEN NOAPOCTKOB, HABLIKOB
MX CaMOCTOATENbHOM Yy4ebHON [eATeNbHOCTU, IKCMEPUMEHTANbHbIX W UCCNea0BaTeNbCKUX
YMEHWI, HEOOXOANMBIX KaK B NOBCEAHEBHOM }U3HU, TaK U B NPOdeCcCUMOHaANbHON AeATE/IbHOCTY;



3) 3HaKOMUT co cneumdUKON HAYYHOTO MbILUNEHWUSA, 3aK1aLblBAET OCHOBbI LLENOCTHOIO B3rnsAAa Ha
€4OMHCTBO MpUpPOAbl W  4YenoBeKa, ABNAETCA OTBETCTBEHHbIM 3Tanom B  GOPMUPOBAHUMU
€CTeCTBEHHOHAYYHOM FPAaMOTHOCTM NOAPOCTKOB;

4) cnocobcTByeT GOPMMPOBAHUIO LLEHHOCTHOTO OTHOLIEHMA K eCTeCTBEHHOHAYYHbIM 3HaHMAM, K
npupoAe, K 4eN0BEKY, BHOCUT CBOM BKNA4, B 9KOIOrMYeckoe obpa3oBaHmMe WKONbHUKOB.
HasBaHHble HanpaBneHus B 0Oy4yeHUM XMMUKM obecneuymsatoTca crneunduKon coaepKaHua
npegmeTa, KOTOPbIN ABNAETCA NefarorMyeckn afanTMPOBAHHbIM OTparkeHMem 6a30BOM HayKu
XMMUK Ha onpeaenéHHOM 3Tane eé passuTuA.

KypC XuMMMUM OCHOBHOM LIKO/IbI OPUEHTUMPOBAH Ha OCBOeHMe O0byyaloWwmMmMnca OCHOB
HEOPraHMYecKoM XMMWUW W HEKOTOPbIX MNOHATUM U cBedeHut 06 oTaenbHbix 06bekTax
OpraHUYecKom XMmMnu.

CTpyKTypa coaeprkaHuA npeametra cPopmMmMpoBaHA HA OCHOBE CUCTEMHOTO MoAxoga K ero
nsyyenuto. CopepykaHue CKAaAbIBAaeTCA M3 CUCTEMbl MOHATUIA O XMMMYECKOM 31eMeHTe W
BELeCTBE WM CUCTEMbI MOHATUMN O XUMWYECKOM peakumn. 0O6e 3TM CUCTEMbl CTPYKTYPHO
OpraHM3oBaHbl NO MPUHUUNY NOCNE[0BaATENbHOIO PAa3BUTMA 3HAHWMW HAa OCHOBE TEOpPEeTUYECKMX
npeacTaBNeHUA  Pa3HOrO0  YPOBHA: ATOMHOMOJIEKY/NIAPHOrO y4eHMA KaK OCHOBbl BCEro
€cTecTBO3HaHuA, yposHA [Mepuoguyeckoro 3akoHa [O.M. MeHpeneeBa KakK OCHOBHOrO 3aKOHa
XMMWU, YYEHUA O CTPOEHUM aTOMA U XMMMUYECKOM CBA3M, NPEeACTaBNeHUI 06 3NEKTPOANTUYECKOM
AMCCOUMALMM BeWecTB B pPacTBOpax. TeopeTUYecKMe 3HaHMA pacCMaTpUBAlOTCA HA OCHOBe
3MMNUPUYECKN MOJTYYEHHbIX U OCMbICNEHHbIX PaKTOB, Pa3BMBAOTCA NOCNEA0BATE/IbHO OT O4HOrO
YPOBHA K ApYyromy, BbINOAHAA GYHKUMM OOBACHEHWA U NPOrHO3MPOBAHUA CBOMCTB, CTPOEHMUA U
BO3MOXHOCTEM NPAKTUYECKOro NPUMEHEHNA U NOYYEHMA N3yYaEMbIX BELLLECTB.

Takaa opraHu3auua coAepraHMA  Kypca  CnocobCTByeT  NpeacTaBAE€HUI0  XMMUYECKOM
COCTaB/NIAIOLWLEN HAYYHOW KApPTMHbI MUpPaA B JIOTMKE €€ CUCTEMHOW npupoapl. Tem cambim
obecneumBaeTcA BO3MOMKHOCTb (GOPMMPOBAHMA Yy 0OyYalOWMXCA LLEHHOCTHOrO OTHOLWEHMWA K
Hay4YHOMY 3HaHMIO U METOZAaM NO3HAHWUA B HayKe.

Ba)KHO, 4TO OCBOEHME cogepKaHWAa Kypca MNpPoOUCXOAUT C  WCNONb30BaHMEM  3HAHWUM,
NpMoBpeTeHHbIX 06yYaOLWMMUCA NPU U3yYeHUU KypcoB: «OKpyKatowmnii mmup», «buonorua. 5-7
Knaccbi» U «PU3mKa. 7 Knacer.

Lenu usyyeHus yuebHoz20 npedmema «Xumusa»

K HanpasneHWto nepBOCTEMNEHHOW 3HAYMMOCTU MpU peanmsaumm obpasoBaTesbHbIX GYHKUMM
npegmeTta «XMmma» TPAANUMOHHO OTHOCAT GOPMMPOBAHNE 3HAHMIN OCHOB XMMMYECKOM HayKM KaK
061aCcTM COBPEMEHHOIO €CTeCTBO3HAHMA, MPAaKTUYECKON AeATENbHOCTM YeNOBEKA N KaK OAHOMOo U3
KOMMOHEHTOB MMWPOBOM KyAbTypbl. 3ajaya npeamera COCTOUT B POPMMPOBAHMM CUCTEMBI
XMMMUYECKUX 3HAHUM — BaxKHeMWunx GaKToB, NOHATUW, 3aKOHOB M TEOPETUYECKMX MONOXKEHUN,
[OCTYMNHbIX 0606LEHUA MUPOBO33PEHYECKOrO XapaKTepa, A3blKa HayKW, 3HAaHUMA O HAYYHbIX
MeToAaX U3y4yeHMA BEeLLeCTB U XMMUYECKMX peaKkuui, a Takke B GOPMMPOBAHMW U PA3BUTUM
yMeHUn U cnocoboB AeATeNbHOCTW, CBA3AHHbIX C MJIAHUMPOBAHWEM, HabawaeHnem w
NpoBeAEHNEM XMMMUYECKOTO 3KCNEpUMEHTa, cobnogeHnem npasun 6esonacHoro obpalleHua ¢
BeLLeCcTBaMM B MOBCEAHEBHOM KU3HM.

Hapagy ¢ atTum uenu usydyeHma npegmeTa B Nporpamme YTOYHEHbl M CKOPPEKTUPOBAHbI C YYETOM
HOBbIX MPUOPUTETOB B CUCTEME OCHOBHOIO 06LLero obpasosaHua. CerogHa B 06pa3oBaHumM 0c060
3HAYMMOM NPU3HAETCA HAMNPaBAEHHOCTb OOyYEeHWA Ha pa3BUTME M CaMOPas3BUTUE JIMYHOCTW,
dbopmumpoBaHue eé nHTennekTa u obuwen Kynbtypbl. ObyyeHne yMEHUIO YYUTbCA U NPOJOAKATD
CBOE 06pas3oBaHME CaMOCTOATE/IbHO CTAHOBUTCA OAHOW W3 BaKHEUWWX GYHKUMMA yy4ebHbIX
npeameTos.

B cBA3M C 3TMM NpU M3y4eHUM npegmeTa B OCHOBHOW LIKONE AOMUHUPYHOWeEe 3HAYeHue
npuobpenu cnedyrowue yenu:



- bopMnpoOBaHME MHTENNIEKTYyaNlbHO pPa3BUTOM /IMYHOCTM, TOTOBOM K CamMoobpa3oBaHMIO,
COTPYAHMYECTBY, CAMOCTOATE/IbHOMY MPUHATUIO PeLLEeHNM, cNocobHOM aaanTMpoBaTbhca K ObICTpo
MEHSAIOLWMMCA YCNOBUAM XKU3HU;
- HANPaBNEHHOCTb 0B6y4YeHUsAs Ha cucTemaTMyeckoe NpUobLeHMe yYalmxca K CamMOCTOATE/IbHOM
NO3HaBaTe/IbHOM AeATEeNbHOCTU, HAYYHbIM METOAaM MNO3HAHWA, GOPMUPYIOWMM MOTUBALMIO U
pa3BMUTME CNOCOOHOCTEN K XMMUU;
- obecneyeHne  ycnosuit,  cnocobeTByOWMX  NpuobpeTeHno  obyvarowmmucAa  onbiTa
pa3sHOObpa3HOW AeATeNbHOCTM, MO3HAHUA M CaMOMO3HAHWSA, K/OYEBbIX HABbLIKOB (K1OYEBbIX
KOMMETEeHLMI), UMEIOLLMX YHUBEPCANbHOE 3HAYEHNE ANA PA3/IMYHbIX BUAOB AEATE/IbHOCTH;
- popmmpoBaHME YMEHUN OOBACHATb U OLLEEHUBATb SIBIEHMA OKPYKAIOLLEro MMpPa Ha OCHOBaHUU
3HaHMM 1 ONbITa, NONYYEHHbIX NPU U3YHEHUN XUMUN;
- bopmmpoBaHMe y OOy4alOWMXCA TYMAHUCTUYECKUX OTHOLWEHWM, MOHUMAHMUA LLEHHOCTU
XMMMUYECKMX 3HAHMN ANA BbIPabOTKM 3KONOrMYEecKM LenecoobpasHoro noseneHua B ObiTy u
TPYAOBOW [EeATEeNbHOCTU B LLENAX COXPaHEeHMA CBOEro 340POBbA M OKPyXKatowen MNpupoaHOmn
cpeapbl;
- pa3BuUTME MOTMBAUMM K 0OY4YEeHMIO, CNOCOBHOCTEN K CAaMOKOHTPOAD M CaMOBOCAMTAHUIO Ha
OCHOBE YCBOEHUA 0bLLeYenoBeYecknX LEeHHOCTEN, TOTOBHOCTM K 0CO3HaHHOMY Bbibopy npoduna u
HanpaB/ieHHOCTN AaNbHelLWero oby4yeHus.
Mecmo yyebHo20 npedmema «Xumus» 8 y4uebHOM naaHe
B cucteme obuiero obpasoBaHUA «XMMUA» Npu3HaHa 06A3aTesibHbIM Yy4YebHbIM MNpPeaMeToM,
KOTOpPbIN BXOAMUT B COCTaB NpeaMeTHOM obnactn «EcTecTBeHHOHay4YHble NpeameTbl».
YyebHbiM NnaHOM Ha eé msyvyeHue otBedeHo 136 y4yebHbIX YacoB - NO 2 4 B Hegento B 8 U 9
Knaccax COOTBETCTBEHHO.
2) COAEPXXAHMUE YYEBHOIO NPEOAMETA «XUMMUA»

8 K/ZIACC
MepBOHa4YaNbHble XMMUUYECKMUE NOHATUA
MpeameT XxMmnu. PoNb XMMWUKM B XKU3HW 4YenoBeKa. Tena u BelwectBa. Pusnyeckne CBOICTBA
BewecTB. ArperaTHoe coctosaHue BewecTB. [oHATME O MeTogax MO3HAHMA B XMMUU. XMMUA B
cucTeMe Hayk. YucTble BewectBa U cmecu. Cnocobbl pasaeneHnsa cmeceii.
ATOMbI U MOneKyNbl. XMmUYeckme snemeHTtbl. CUMBONbI XMMUYECKUX 31eMeHTOB. [lpocTblie U
CNOXHble Bew,ecTBa. ATOMHOMOIEKYNSPHOE YYeHUe.
Xvmmnyeckana popmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 31EMEHTOB. 3aKOH MNOCTOSAHCTBA COCTABa
BewecTB. OTHOCUTENbHAA aTOMHaA macca. OTHOCMTENbHAA MONEKYAAPHAA macca. Maccosas gons
XMMUWYECKOTO 3/IEMEHTA B COEAUHEHUN.
dusnyeckne n XMmmnyeckue ABaeHUA. XMMUYECKana peakuma N eé nNpusHaku. 3aKoH COXpaHeHus
MacCbl BeLLeCcTB. XMMUYECKMe ypaBHeHUs. KnaccuduKauma XMMUYECKUX peakumin (coegmHeHus,
Pas/ioKeHuA, 3amellleHus, obmeHa).
XMMUYECKMIA 3KCNEPMMEHT: 3HAKOMCTBO C XMMMYECKOM nocyaoi, € npaBunamm pabotbl B
nabopartopum n npuémamun obpalLeHma c 1abopaTopHbiM 060pyA0BaHMEM; U3YYEHNE N ONUCAHNE
du13MYECcKMX CBOMCTB 06Pa3LLOB HEOPraHMYECKUX BelLecTB; HabatogeHne dpusnyeckmx (nnasneHme
BOCKa, TasiHWe /ibZa, PacTMpPaHMe caxapa B CTYMKe, KUNeHWe U KOHAEHCaLMA BOAbl) U XUMUYECKUX
(ropeHne cBeuu, npoKanuBaHMe MeAHON NPOBOJIOKM, B3aMMOLEWCTBME Mena C KUC/NOTOM)
ABNEHUIN, HabAOAEHNE M ONUCAHUE NPU3HAKOB NPOTEKAHUA XMMUYECKMX peakLmin (pasnoxkeHune
caxapa, B3aMMoAencTBue CepHON KNCIOTbI C Xx1opuaom bapusa, pasnoxeHue ruapokemaa meaun(ll)
NPW HarpeBaHWM, B3aMMOAEMNCTBUE Kenesa c pactBopom coam meau(ll)); msyyeHne cnocobos
pasgeneHua cmecen (C Nomollbid MarHuta, OGUAbTPOBaHWE, BbiNapuMBaHWe, AUCTUANALMA,
XpomaTorpadus), NpoBeLeHMe OYNCTKM NOBAPEHHOW CONKN; HabNtoAeHME U oNUCcaHMe pe3ynbTaToB
npoBeAeHMA OMbiTa, UANOCTPUPYHIOLLETO 3aKOH COXPAaHEHMA MACCbl; CO34aHNE MOLeNein MONEeKyN
(wapocTeprKHEBbIX).



BarkHeMWwKne npeacTaBUTENN HEOPTraHUYECKUX BELLECTB
Bo3ayx - cmecb rasos. Coctas Bo3gyxa. Kncnopog - anemeHT 1 NpocTtoe BewecTtso. HaxoxaeHue
Kucnopoga B npupode, GpuUsMYECKMe U XUMUYECKMe cBoWCTBa (peakuum ropenus). OKcuapl.
MpumeHeHne knucnopoga. Cnocobol NonyyeHUA Kucaopoga 8 1abopatopmm U NPOMbILNEHHOCTH.
KpyrosopoT Knucnopopga s npupoge. O30H - annotponHaa moamduKkauma kucaopoaa.
Tennoson  3ddEKT  XMMMYECKOM  peaKkumu, TEPMOXMMMUYECKME  YpPaBHEHMA, 3K30 MU
3HAOTEPMUYECKME peakumn. TonamBO: yrosb UM MeTaH. 3arpAsHeHne BO3A4yXa, YCUNeHue
napHuKosoro a¢deKTa, paspyLlleHne 030HOBOro CoA.
Bogopopg - anemeHT M npoctoe BewecTBo. HaxoxaeHne Bogopoga B npupoge, ¢usuyeckme u
XMMUYECKME CBONCTBA, NPUMeHeHune, cnocobbl noaydyeHns. KNcnotbl 1 conu.
Konunyectso Bewectsa. Monb. MonapHaa macca. 3akoH ABoragpo.
MonapHbI 06BEM ra3os. PacyéTtbl N0 XMMUYECKUM YPaBHE HUAM.
du3myeckune ceoricTea Boabl. Boga Kak pactBoputenb. PactBopbl. HacblweHHble M HEHACbIWEHHble
pacTBopbl. Pacmeopumocme eewecms 8 800e. MaccoBaa [0NA BelecTBa B pacTBOpe.
Xvmmnyeckune csoiictea Boabl. OcHOBaHMA. Posb pacTBOpOB B NMpMpoAe M B XKM3HM 4YesioBeEKa.
KpyrosopoT Boabl B npupoae. 3arpasHeHne npupoaHbix Bod. OxpaHa 1 O4NCTKA NPUPOLHbIX BOA,.
Knaccuomkauma  HeopraHuyeckux  coegmHeHumn.  Okemabl.  Knaccndumkauma  OKCcUMAoB:
coneobpasytoume (0OCHOBHbIE, KNCNOTHblE, amboTepHble) U Heconeobpasyowme. HomeHKnatypa
OKcMaoB (MerKayHapoaHas M TpuBManbHas). PU3NYECKME U XMMUYECKME CBOMCTBA OKCMAOB.
MonyyeHne oKkCcMAOo0B.
OcHoBaHuA. Knaccnomkauma oCHOBaAHMM: WENOYM N HEPACTBOPMMbIE OCHOBaHMA. HomeHKnaTypa
OCHOBaHUM (MeXKAyHapoAHasa M TpuBManbHas). PU3NYECKME U XMMUYECKME CBOMCTBA OCHOBAHWUNA.
MonyyeHne oCHOBaHUM.
Kucnotbl. Knaccudukauma kKucnotr. HomeHknaTypa KMCNOT (mexayHapogHas W TpuBManbHas).
dusnyeckme M XMMUYECKUE CBOMCTBA KUCNOT. PAag aktmBHoctM metannos H.H. beketosa.
MonyyeHue KMcNoT.
Conun. HomeHknatypa conent (mexayHapoaHan v TPMBKUAIbHAA).
dursnyeckne n xMMmmMYeCcKmne cBoicTea coneit. NonyveHne conen.
leHeTMYEeCKana CBA3b MEXKAY KNacCaMn HEOPraHUYECKUX COeAUHEHUN.
XMMUYECKMIA IKCNEPUMEHT: KayeCTBEHHOE OnpefesieHMe COAEep’KaHMA KUCcopoga B BO3AyXE;
nonyyeHue, cobupaHue, pacno3HaBaHME WU W3y4YeHMe CBOWCTB KMUCAopoaa; HabnwoaeHue
B3aMMOAENCTBMA BELLECTB C KUCNOPOAOM U YCNOBUA BO3HMKHOBEHMA M MPEKpaLeHUa ropeHus
(norkapa); o3HakomneHne ¢ 06pasLLaMM OKCUA0B M ONUCaHME UX CBOMCTB; NOy4YeHMe, cObMpaHme,
pacno3HaBaHMe M M3y4yeHMe CBOWCTB BOAOPOAA (ropeHwe); B3aMmopencrsme BoAOpOAa C OK
cnaom meaun(ll) (Bo3moxKHO NCnonb3oBaHME BUAEOMATEPManoB); HabaoaeHne obpasL,oB BellecTs
KonnyectBom 1 Monb; wuccnegoBaHWe 0COBEHHOCTEM pPACTBOPEHUA BELLeCTB C  Pas/INYHOM
PaCcTBOPMMOCTbIO; MPUrOTOBJIEHNE PACTBOPOB C ONpeaesiEHHON MAacCOBOM A0/eN PACTBOPEHHOTO
Bel,ecTBa; B3auMmMogencTeMe BoAbl C MeTannamu (HaTpuem UM Kanbuuem) (BO3MOXKHO
MCNo/sb30BaHME BUAEOMATEPMANoB); onpeseneHne PacTBOPOB KUCAOT M LWeno4vyei C NOMOLLbIO
WHAMKATOPOB; MccnegoBaHMe 06pa3LoB  HEOPraHUMYEeCKUX BELLeCTB  Pas/IMYHbIX  KAACCOB;
HabnloaeHne M3MEeHEeHUA OKpPacKM WHAMKATOPOB B PACTBOPAX KUCAOT WU LLENOYEN; U3yYeHue
B3anmmopgencTema okenga meau(ll) ¢ pactBopom cepHOM KUCAOTbI, KUCAOT C MeTaNlaMu, peakLmi
HeNTpaan3auum; NoJly4eHMe HepPacTBOPMMBbIX OCHOBAHUM, BbITECHEHME OA4HOr0 MeTanna Apyrum
M3 pacTBoOpa COJIN; pPeLleHWe 3SKCNepMMEHTaNbHbIX 33434 No Teme «BaHelwume Knacchbl
HeopraHMYecKMx CoeguHEeHUMN».

MNepuoamyecknin 3akoH 1 MNeprnoagnyeckasa cuctema xmmmudeckux anementos [.U. MeHaeneesa.

CTtpoeHune aTomoB. Xummnyeckan cBAasb. OKNCANTENBbHO-BOCCTAHOBUTE/IbHbIE peaKLuumn



Mepsble NONbITKM KAacCUOUKALMN XMMUYECKUX 3SNeMeHTOB. [loHATME O rpynnax CXo4HbIX
9/1EMEHTOB (LEe/I0YHbIE U LWEN0YHO3EME/IbHbIE METa/bl, FAa/IOFEHbl, UHEPTHbIE rasbl). INEMEHTDI,
KOTopble 06pa3yoT amdoTepHble OKCUAbI U TMAPOKCUADI.
MNepuogmyecknin 3akoH. lNepuoanyeckaa cuctema xmmuyeckux snemeHtos .M. MeHgeneesa.
KopoTkonepnoaHaa w AnvHHonepuogHaa d¢opmbl [lNepunogmnyeckort CUCTEMbI  XMMMUYECKMX
anemeHToB A.N. MeHaeneesa. Mepuogbl 1 rpynnbl. PU3MYECKNIN CMbICA NOPALKOBOrO HOMEPaA,
HOMepOB Nepuoaa 1 rpynrbl 3NeMeHTa.
CtpoeHne atomos. CoctaB aToMHbIX Agep. M3otonbl. IneKkTpoHbl. CTpOeHWe 3NeKTPOHHbIX
obonoyek atomoB nepsbix 20 XxMMuueckux anemeHToB [epuoguyeckor cucremol A.U.
MeHgeneeBa. XapaKTepuCcTMKa XMMMUYECKOro 3/IeMeHTa No ero nosioxeHuto B lNepuogmyeckon
cucteme .. Mengeneesa.
3aKOHOMEpPHOCTU M3MEHeHWA paguyca aTOMOB XMMWUYECKUX INEMEHTOB, MeTa//IMYeCcKux wu
HeMeTaN/IMYeCKNX CBOMCTB MO rpynnam W nepuogam. 3HadyeHue [lepuoamyeckoro 3akoHa WM
Mepnoanyeckor cUCTeMbl XMMUYECKUX 3/1EMEHTOB ANA Pa3BUTMA HaAyKM WM npakTuku. [.U.
MeHaenees - y4EHbIN U FParKAAHUH.
Xumuuyeckaa cBsasb. KoBaneHTHaa (NonApHaa M HenonspHas) CBA3b. JNEKTPOOTPULATENbHOCTb
XMMUYECKUX 31eMeHTOoB. MoHHasA cBA3b.
CreneHb okucneHna. OKUCAUTENbHOBOCCTAHOBUTENbHbIE peaKkuun. [lpoueccbl OKUCAEHUA U
BOCCTaHOBAEHUA. OKMCAUTENN U BOCCTAaHOBUTENM.
XMMUWYECKMIA  IKCMEPUMEHT: M3yyeHue o06pasuoB BeEWECcTB MeTa//ioB M HEMETAN/NoB;
B3aMMOLENCTBME TMAPOKCMAA UMHKA C PacTBOPAaMWM KUC/IOT U LLeIoYen; npoBegeHue OnbiTos,
WUNNOCTPUPYIOWMX MPUMEPBI OKMCAUTENIbHOBOCCTAHOBUTENbHBIX PeaKUMA (ropeHue, peakuuu
Pa3/IoKEHUA, COeANHEHNA).
MexnpeameTHble CBA3U
Peanusauna mexnpeameTHbIX CBA3EW MPU U3YYEHUM XMMUUK B 8 Kiacce OCyL,ecTBAAeTCA yepes
MCNONb30BaHME KaK ObOWMX eCcTeCTBEHHOHAYYHbIX MOHATUM, TaK M MNOHATUN, ABNAIOLLUXCA
CUCTEMHbIMU AN1A OTAENbHbIX NPpegMeToB eCTeCTBEHHOHAYYHOro LMKAa.
Obuwme ectecTBEHHOHAY4YHble NOHATUA: HayYHbIN GAKT, rMNOTE3a, TEOPUA, 3aKOH, aHA/IU3, CUHTES,
KnaccuduKauma, nepuopuyHoOCTb, HabaogeHue, 3KCNEePUMEHT, MOAENUPOBAHWE, U3MEpPEeHUe,
mogaenb, ABNEHUE.
®dur3mKa: matepus, aToM, 3INEKTPOH, MPOTOH, HEMTPOH, MOH, HYKANA, U30TOMbI, PAANOAKTUBHOCTD,
MONEKYNA, INEKTPUYECKMI 3apAg, BELLeCTBO, Teio, 06bEM, arperaTtHoe COCTOsIHME BEeLLLEeCTBa, ras,
bur3mMyeckne BeNnYMHbI, egUHNLbI U3MEPEHUA, KOCMOC, NaHeTbl, 38é3abl, ConHue.
Buonorua: potocunHTes, gbixaHue, buocoepa.
leorpadma: atmocdepa, rmapocdepa, MuHepasnbl, ropHble NOpPoAbl, NONEe3Hble WUCKOonaemble,
TOM/NBO, BOAHbIE pecypcsbl.

9 K/NIACC
BewiecTBo M XMMHUYECKanA peaKLma
Mepunoanyecknii 3akoH. lMepuoamyeckaa cuctema XMMuYeckux anemeHtos [.U. MeHpeneesa.
CtpoeHne aTomoB. 3aKOHOMEPHOCTN B U3MEHEHUM CBOMUCTB XMMMNYECKUX I1€MEHTOB NepBbIX TPEX
nepuoaoB, Kanua, KanbUMa U UX COeQUMHEHUWA B COOTBETCTBUM C MNONOXKEHMEeM 3/1eMeHTOB B
Mepunoanyeckom cucteme 1 CTPOEHNEM UX aTOMOB.
CTpoeHue BeLLecTBa: BUAbI XMMUYECKOW CBA3M. TUMbl KPUCTANNINYECKMX PELLETOK, 3aBUCMMOCTb
CBOWCTB BELLECTBA OT TMMNA KPUCTAN/IMYECKON PELLETKM U BUAA XMMNYECKOM CBA3M.
Knaccudmkauma m HomeHKNaTypa HEOPraHUYeCcKUX BeLLeCTB (MeKAyHapoAHas U TPUBMaibHasA).
XMMMYyeckme CBOMCTBA BELLECTB, OTHOCAWMXCA K Pas3/IMYHbIM KJacCamM HEeOpPraHU4Yeckux Cco
eaMHEHWUN, reHeTUYeCKan CBA3b HEOPraHMYECKUX BELLLEeCTB.
Knaccudumkauma XMMMYECKMX peakuuii No pasAnyHbIM MpM3HA Kam (No 4ucay M cocTaBy
YYaCTBYIOLWMX B peaKLMM BELWLECTB, NO TeN0BOMY 3PPEKTY, N0 USMEHEHUIO CTENEHEN OKUC/NEHUA



XMMUWYECKMX 31EeMEHTOB, N0 06PaTMMOCTK, MO YHaCTUIO KaTaM3aTopa). IK30 U SHAOTEPMUYECKME
peaKkLunmn, TepPMOXMMUYECKME YPABHEHMA.
MoHATME O CKOPOCTU XMMUYECKOM peaKkumn. NMoHATMe 06 06paTUMbIX U HEOBPATUMBbIX XMUMUYECKUX
peakumsax. MMOHATME O TOMOreHHbIX W TFeTepPOoreHHbIX peakuuax. [lloHamue 0 XUMU4YEeCKOM
pasHosecuu. Dakmopel, 6AUAWUE HA CKOPOCMb XUMUYECKoU peakuyuu U nosoxeHue
XUMUYECKO20 paBHOBECUS.
OKMCANTENIbHOBOCCTAHOBUTEIbHbIE peakumu, 3N1eKTPOHHbIN H6anaHc OKUC/IUTENbHO-
BOCCTAHOBUTENbHON peakuuun. CocTaBneHWe ypaBHEHUW OKUCAUTEIbHOBOCCTAHOBUTE/bHbIX
peakumin c UICNO/Ib30BAaHMEM METOAA 3/IEKTPOHHOro H6anaHca.
TeopuAa 3NEKTPONUTUYECKON AMUCCOLMALMN. DNEKTPOIUTbI U HE INEKTPOUTbI. KaTMOHbI, aHMOHbI.
MexaHu3m Auccoumaunm BewecTB C PA3/IMYHbBIMM  BUOAMW  XMMMUYECKon cBA3n. CTeneHb
anccoumaumm. CunbHble U cnabble 31eKTPOAUTDI.
Peakumm woHHOro obmeHa. YcnoBMA MPOTEKAHUA pPeakuuih MOHHOIO 06MeHa, MOoJHble W
COKpaLLEHHbIE MOHHbIe YpaBHEHWA peakumin. CBOMCTBA KUCNOT, OCHOBAaHWM U conelt B cBeTe
npeactaBfeHnin 06 3N1EeKTPONUTUYECKON Aauccoumaumn. KavecTBEHHble peakuMm Ha WOHbI.
lMoHamue o eudponuse coneli.
XMMUWYECKUI  IKCMEPUMEHT: O3HAKOMJEHWE C  MOAENAMM  KPUCTANZIMYECKMX  PELUETOK
HEOPraHMYeCKNX BELLECTB - META/IZIOB U HEMETANNoB (rpaduta M anmasa), CNOXKHbIX BELLECTB
(xnopupa HaTpuA); uccnegoBaHMe 3aBUCMMOCTM CKOPOCTU XMMUYECKOM peaKkLumn OT BO3AENCTBUA
pas3nnyHbIX PaKTOpPOB; MCCNeLOBaHME 3NEKTPOMNPOBOAHOCTM pPACTBOPOB BELLECTB, MpoLecca
ANCCOLMALMM  KUCIOT, LWenovyen M conen (BOSMOXKHO WCMONb30BaHME BUAEOMATEPUANOB);
NpoBeAEeHNE OMbITOB, WANKOCTPUPYIOWMX MPU3HAKM NPOTEKAHWUA pPeakuuid WOHHOro obmeHa
(obpasoBaHMe o0caaka, BblaeneHWe ras3a, obpasoBaHWe BOAbl); OMbITOB, WMAMOCTPUPYIOLLMX
NPUMepbl  OKUC/AUTE/IBHOBOCCTAHOBUTE/IbHbLIX  Peakuuii  (TopeHue, peakuuu  pPas/orKeHus,
COeANHEHMA); pacrno3HaBaHWE HEOPraHNMYECKMX BELLECTB C MOMOLLBIO KAaYeCTBEHHbIX peaKumMi Ha
MOHbI; peleHne IKCNePUMEHTAIbHbIX 3a4a4.

HemeTannbl n ux coeguHeHUs
O6wan xapakTepucTMka ranoreHos. OcOBEHHOCTM CTPOEHMA ATOMOB, XapPaKTEPHble CTeneHu
okucneHua. CtpoeHve M ¢uM3MYEeCKMe CBOWMCTBA MNPOCTbIX BELLECTB - rafIoreHoB. XMMUYecKue
CBOWMCTBA Ha MNpumepe xaopa (B3aMmoaencresme C MeTaNlaMKU, HemeTanNamu, Lenovammu).
Xnoposogopos. ConAHaa KMCNOTA, XMMUYECKME CBOMCTBA, MOJy4eHWe, npumeHeHue. [enctene
X/10pa M X/I0pOBOAOPOAA HAa OpraHM3M 4YesioBeKa. BarkHeWwume xnopuabl U UX HaxoxaeHue B
npupoae.
Obuwana xapaktepuctuka anemeHtoB VIArpynnbl. OcobeHHOCTM CTPOEeHMA aTOMOB, XapaKTepHble
CTeneHW OKUCNEHMUSA.
CTpoeHne u ¢u3MyecKkMe CBOMCTBA MPOCTbIX BELLECTB - KUCAOpoAa M cepbl. ANNOTPOMHbIE
MogubUKaumMm Kucnopoaa M cepbl. XMMWYecKue cBoicTBa cepbl. CepoBoaopos, CTpOeHue,
dun3nyeckme n xmmuyeckme cBoimcTBa. OKCUAbl cepbl Kak NpeacTaBUTENIN KUCNOTHbIX OKCUAOB.
CepHas Kucnota, Gp13nyeckme n XuMmnyeckne cBoncTea (obLime Kak npeacTaBuTeNaA Kaacca KUCNoT
n cneunduyeckme). XMMUYECKME peakuuu, nexaline B OCHOBE NPOMbIWAEHHOro cnocoba
NoNyYeHUA CepHoli KucnoTbl. MNMpumeHeHue. Conm CEPHOM KUCNOTbI, KAaYeCTBEHHAA peakuua Ha
cynbdatMoH. HaxoxaeHuwe cepbl U e€ coeaAuHEHW B npupoae. XMMUYecKoe 3arpA3HeHue
OKpy)Katowen cpeabl COeAMHEHUAMM cepbl (KMCNOTHble [O0XAM, 3arpA3HeHue Bo3dyxa U
BOA0EMOB), CNocobbl ero npegoTBpaLLEHMA.
Obuwan xapaktepuctmka snemeHtoB VArpynnbl. Oco6eHHOCTU CTPOEHMA aTOMOB, XapaKTepHble
CTENeHN OKUCNEHUA.
A30T, pacnpocTpaHeHune B npupoae, GM3mMyeckne n xmmumyeckne csonctesa. Kpyrosopot asoTta B
npupoae. AMMMUAK, ero GpuU3nyeckme U XMMUYeCcKne CBOMCTBA, NONyYeHUe U npumeHeHune. Conu
aMMOHUA, UX PU3NYECKMEe U XMMUYECKMEe CBOMCTBA, NpumeHeHue. KayecTBeHHasa peakuua Ha



MOHbl aMMOHMA. A30THaA KMCNOTa, €€ nonyyeHne, pusnyeckne U XMMmnYeckme cBomnctea (obme
KaK NpeacTaBUTENA Knacca KUCAOT M cneunduyeckne). Mcnonb3oBaHMe HUTPATOB U CONeM
aMMOHMA B KQYecTBe MUHEpPaANbHbIX YyA06peHn. XMMMYECKoe 3arpsa3HeEHME OKpYrKaloLwen cpeabl
COeANHEHMAMM a30Ta (KMCNOTHbIE A0XKAM, 3arpA3HEHME BO34yXa, MOYBbI M BOAOEMOB).
®ocdop, annotponHbie moandpukauum docdopa, dMsnYeckne M xmmmyeckme csonctea. OKcug
docdopa(V) wn odochopHas Kucnota, ¢GU3MYECKME U  XMMMUYECKME CBOWCTBA, MOJyYEHME.
Ncnonb3oBaHme ¢ochaToB B KAYECTBE MUHEPA/IbHbIX YA0OpEeHWA.
Obuwan xapaktepuctuka anemeHToB |IVArpynnbl. Oco6EHHOCTM CTPOEHUSA aTOMOB, XapaKTepHble
CTENeHN OKUCNEeHUA.
Yrnepog, annoTponHble MoanduKaumm, pacnpocTpaHeHne B npupoge, pusnyeckme n xummyeckue
csonctea. Agcopbuma. KpyrosopoT yrnepoaa B npupoge. OKcuapl yrnepoaa, ux ¢usmyeckme um
XMMUYECKME CBOWCTBA, AENCTBME HA JKMBble OPraHU3Mbl, MNOAyYeHWEe W NPUMEHEHMUeE.
JKkonornyeckne npobsaembl, CBA3aHHble C okcugom yraepoaa(lV); runortesa rnobanbHoOro
noTenseHnsa KAMmaTa; nap HUMKoBbIM 3dPeKT. YronbHas KUcnota U eé conum, ux Gpusmyeckme wm
XMMMYECKME CBOWMCTBA, MOJyYeHWE M NpumeHeHue. KayecTBeHHasa peakuma Ha KapbOHATUOHDI.
Ncnonb3oBaHMe KapboHaToB B HbITy, MeAULMHE, NPOMbIWIEHHOCTM U CE/IbCKOM XO3ANCTBE.
MepBOHaYanbHble MOHATUA 006 OpPraHUYECKMX BELLECTBAX Kak O COeAMHEHUsX yrnepoga (MeTaH,
3TaH, 3TWNEH, aueTWNeH, 3TaHOA, FIUUEPWH, YKCYCHas KucnoTta). Mx cocmas u xumu4yeckoe
cmpoeHue. NoHATME 0 BMONOrMYECKM BaXKHbIX BELLLECTBAX: ¥KuUpax, benkax, yrnesogax - U ux ponu
B YKM3HU YenoBeKa. MamepuasibHoe eOUHCMEB0 0p2aHUYECKUX U HeopaaHUYecKux coeduHeHud.
KpemHuit, ero dpusmnyeckme m XMmuYeckne CBOMCTBA, NOAydYeHWe U npumeHeHue. CoeanHeHuUA
KpeMHusa B npupoge. O6wume npeactaBneHns ob okcmae KpemHua(lV) u KpemHuMeBoM KucnoTe.
CunnkaTtbl, WX UCNONb30BaHWe B ObiTy, MeAuUMHE, NPOMbIWAEHHOCTU. BaxHeliwue
cmpoumesnbHble Mamepuansl: KePaMuKa, Cmeksno, uemeHm, 6emoH, xenezobemoH. pobaemoi
6e30MacHo20 UCMOo1b308AHUA CMPOUMEsIbHbIX MAmMepuas108 8 NoecedHe8Hol HU3HU.
XMMUYECKUIA IKCNEPUMEHT: U3yyeHMe 06pasLoB HEOpPraHMYECKUX BeLLecTB, CBOWCTB CONAHOM
KMCNOTbI; NpOBeAeHME KayeCTBEHHbIX Peakuuii Ha X10pUAMOHbI U HabnoaeHue NPU3HAKOB UX
NPOTEKaHMA; ONbITbl, OTpakalowme OU3NYECKME U XMMUYECKME CBOMCTBA ra/lofeHOB WU UX
coeguMHEHNN (BO3MOXKHO MCMO/b30BaHME BUAEOMATEPUANoB); O3HaKOMIEHMe C obpasuamu
XNnopuaos (ranoreHMaoB); 03HaKoMmaeHWe ¢ obpasuamu cepbl U eé coeanHEeHUAMM (BO3MOXKHO
MCcnosb3oBaHMe BUAeOMaTepPMNanos); HabaaeHne npouecca obyrnMBaHUA caxapa noa AencTeuem
KOHLLEHTPUPOBAHHON CEPHOM KUCNOTbl; U3YYEHUE XMMMUYECKMX CBOMCTB pa3baBneHHOM cepHoW
KMCNOTbl, NpoBeAeHMEe KayeCTBEHHOW peakuuu Ha cynbGaTMOH M HabaogeHue npusHaka eé
NPOTEeKaHUA; O3HaKoM/eHne € GU3MYECKMMM CBOMCTBaMM a3oTa, pocdopa M UX coeanHeHui
(B0O3MOKHO MCNoNb30BaHME BUAEOMaTEPUanoB), obpasuamm a3oTHbIX U GOoCchOpPHBIX yaobpeHNr;
nonyyeHue, cobupaHue, pacrnosHaBaHWMe U M3y4eHWe CBOMCTB aMMMaKa; nNpoBeaeHue
KayeCTBEHHbIX PeakuMh Ha MOH amMoHMA U GocHaTUOH M U3yYeHMe NPU3HAKOB UX NPOTEKAHMUS,
B3aMMOAENCTBME KOHLLEHTPMPOBAHHOM a30THOM KUCAOTbl C Meabto (BO3MOXKHO MCMNO/Ib30BaHMeE
BMAEOMATEPMANOB); M3YyYEeHUE MOoLeNen KPUCTANNIMYEeCKMX PelweEeToK anmasa, rpadura,
dynnepeHa; 03HaKOM/IEHME C NPOLLECCOM aacopOLMN PAaCTBOPEHHDIX BELLECTB aKTUBMPOBAHHbLIM
YrNEM M yCTPOMCTBOM NPOTUBOrasa; noayvyeHme, cobmpaHme, pacnosHaBaHue M U3y4yeHne CBOMUCTB
YFIEKUCNIOTO ra3a; NpoBeAeHNEe KauyeCTBEHHbIX peakumnii Ha KapboHaT M CUIMKATUOHDbI U U3yYeHue
NPU3HAKOB WX MNPOTEKaHMA; O3HAKOMJEHWE C MPOAYKUMEN CUAMKATHOM MNPOMbILWNEHHOCTY;
pelLeHne 3KCNepMMeHTaAbHbIX 33434 NO Teme «BaHellwmne HemeTan bl U UX COeANHEHUR Y.
MeTannbl n Ux coeguHeHuA
Obuwan XxapaKTePUCTUKA XMMUYECKUX 3/IEMEHTOB - META/IIOB Ha OCHOBAHUM MX MONOXKEHWUA B
MNepuogmyeckon cucteme XMMHYeckux snemeHTos [.M. MeHaeneeBa W CTPOEHMA aTOMOB.
CtpoeHne meTtannoB. MeTanninyeckaa CBA3b M MeTa//IMYECKaA KPUCTal/MYecKaa peLléTKa.
JNEeKTPOXMMUYECKUI PAf,  HanNpAKeHWn meTannos. PusMyeckMe U XMMUYECKMe CBOWCTBA



meTannos. Obwume cnocobbl nonydyeHns metannos. MNoHATME O KOPPO3MM MeTansoB, OCHOBHbIE
cnocobbl 3awuTbl MX OT Koppo3uu. Cnnaasbl (CTanb, YyryH, AOPATIOMUHUIA, OGpPOH3a) U UX
npUMeHeHMe B ObITY N MPOMBbILLNEHHOCTU.

LLlenoyHble meTannbl: nonoxeHuve B [lepnoamnyeckon cucteme XMMUYeckux snemeHTtos [.U.
MeHpaeneeBa; CTPOEHME WX aTOMOB; HaxoXKaeHue B npupoge. PUMYECKME U XMMUYECKUE
cBoncTBa (Ha Npumepe HaTpua U Kanua). OKcuabl U TMAPOKCUAbI HATPUA U Kanua. MpumeHeHne
LLLE/IOYHbIX METANI0B N UX COEAUHEHWNA.

LLlenoyHo3emenbHble MeTan/ibl MarHUM W KanbUMi: nonoxkeHwe B [lepunoauyeckoin cucrteme
Xumunyecknx snemeHtoB .M. MeHpeneeBa; CTpoeHMe MX AaTOMOB; HaxoOXAeHue B nNpupose.
dusnyeckne M XMMMYECKMEe CBOWMCTBA MarHuA M KanbuuA. BarkHelwune coeauHeHWs Kanbuus
(okena, rmapokeuna, conn). )ECTKOCTb BoAbl M CNOCObbI €€ yCTpaHeHUA.

ANOMUHMI: nosioxKeHue B MNepuoanyeckon cucteme xmmmdeckux anemeHtos .M. MeHaeneesa;
CTPOEHMEe aToMa; HaxoxgeHue B npupoge. OPU3MYECKME U XMMUYECKME CBOMCTBA a/llOMUHMA.
AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCMAA a/IlOMUHUA.

'eneso: nosoxkeHue B lepuMognyeckon cucteme xmmudeckux anemeHTos [.U. MeHpeneesa;
CTPOEHME aTOMa; HaxoXAeHMe B npupoge. PUsmyeckme n XumMmnyeckne cBOMCTBA *Keneda. OKcuabl,
rmapokcuabl n conu xenesa(ll) n xenesa(lll), ux coctas, cBOMCTBA M NOJyYEHME.

XMMUYECKUI IKCMEPUMEHT: 03HAaKOMAEHWe ¢ obpasuamm MeTannoB U CNiaBoB, UX GU3NYECKUMU
CBOWMCTBAaMM; MU3y4YeHWEe pPe3ynbTaToB KOPPO3UM MeTannoB (BO3MOXKHO WCMO/b30BaHUE
BMAEOMaTEpPMAnoB), 0COBeHHOCTEN B3aMMOAENCTBMA OKCMAA KanbUMA U HaTpua C BOAOWM
(B0O3MOXKHO UCnNoONb30BaHWE BUAEOMATEPMANOB); WMCCNEAO0 BaHWE CBOWMCTB KECTKOW BOAbI;
npouecca ropeHus xenesa B Kucaopoge (BO3MOXHO MCNONb30BaHWE BWAEOMATEPUANoB);
NPWU3HAKOB MPOTEKAHUA KayeCTBEHHbIX PeakuMi Ha MOHbI (MarHusa, Kanbuusa, anloMUHUA, LMHKA,
xenesa(ll) n xenesa(lll), mean(ll)); Habnoae HUEe M onMcaHME NPOLECCOB OKPaALIMBAHMA NIaMEHM
MOHAMWU  HaTPUA, Kaana UM Kanbums  (BO3MOXHO MCNONb30BaHWE BUAEOMATEPMaAsoB);
nccnenoBaHMe aMpOTEPHbIX CBOWCTB MMAPOKCUMAA aNOMUHUA U TMAPOKCUAA LUMHKA; pelleHue
3KCNePUMEHTANbHbIX 33434 N0 Teme «BaykHelwme meTannbl U X COEAUHEHUAY.

Xummsa n oKpyXKatowaa cpeaa
HoBble maTepuanbl 1 TexHonormu. Bewectsa M matepuanbl B NOBCEAHEBHOM KM3HWU YesioBeKa.
Xvmma n 3g0poBbe. besonacHoe Ucnonb3oBaHMeE BELWECTB U XMMUYECKMX peakumit B 6bITy. MepBas
NOMOLLb NPU XMMWUYECKMX OXKorax W oTpaBneHuax. OCHOBbl 3KONOTMYECKON TPaMOTHOCTW.
Xvmunyeckoe 3arpsisBHeHMe OKpyKalowen cpeabl (npeaenbHaa AONYCTUMAs KOHLLEHTpauuA
Bewects - MAK). Ponb XMmMnn B pelleHnm 3KoN0rnMYeckmnx npobaem.
MpupoaHble UCTOYHMKKM YrneBoaopoaoB (yronb, NPUPOAHLIN a3, HedTb), NPOAYKTbl WX
nepepaboTKu, nx ponb B ObITYy U MPOMBbILLAEHHOCTHU.
XMMUYECKMIA 3SKCMEepUMEHT: u3yvyeHMe o06pasuoB MaTepuanoB (CTEKNO, cnnaBbl METaNNoB,
NnoMMepHble MaTepuansbl).

MexnpeameTHble CBA3M
Peanusauma mexnpeameTHbIX CBA3EM NMPU U3YyYEeHUM XMMWUKM B 9 KNnacce OCYLLECTBAAETCA 4yepes
MCNOMb30BaHME KaK OOLWMX eCcTeCTBEHHOHAYYHbIX MOHATUM, TaK M MNOHATUW, ABNAIOLLUXCA
CUCTEMHbBIMM ONA OTAENbHbIX NPeaMeTOB eCTeCTBEHHOHAYYHOrO LMKAa.
Ob6uwme ectecTBEHHOHaY4YHble NOHATMA: Hay4HbIA GaKT, rMNOTe3a, 3aKOH, TeOPUA, aHaNU3, CUHTES,
KnaccuduKkauma, nepumopuyHoOCTb, HabnogeHue, 3KCNepMMEHT, MOLEeNNpPOBaHME, U3MEpPEeHUe,
MOZ€eNb, ABNEHUE, NAPHUKOBbIN 3PPEKT, TEXHONOTUA, MaTepuanbl.
®un3mnKa: matepus, aToM, INEKTPOH, MPOTOH, HEMTPOH, MOH, HYKANA, U30TOMbI, PAANOAKTUBHOCTD,
MONEKYNA, INEKTPUYECKMI 3apAg, NPOBOAHUKW, NOAYNPOBOAHWUKMK, OMUINEKTPUKU, GOTOINEMEHT,
BeL,eCcTBO, Teno, 0H6bEM, arperatHoe COCTOSiHME BeLecTBa, a3, pPacTBop, PaACTBOPUMOCTb,



Kpuctanamyeckan peLLIéTI-(a, cnnasbl, d)VI3VI‘-IeCKMe Be€NINYUNHbLI, eAUHULbI U3MEPEHNA, KOCMUYECKOE

NPOCTPAHCTBO, N/aHeTbl, 38é€3apbl, ConHue.
Buonorua: d¢oTocuHTes, AbixaHue, 6uocdepa, 3SKocUCTEMA, MUHEpPaAbHble YyaA0bpeHus,

MWKPO3NEMEHTbI, MaKPO3/1eMEHTbI, MUTaTeNbHble BELLLeCTBa.
Feorpadua: atmocodepa, ruapocdepa, MuHepanbl, FOpHble MOPOAbl, MOJIE3HbIE UCKOMAeEMbIe,

TON/NBO, BOAHbIE PECYPCbI.



3. NMTAHUPYEMBIE PE3Y/1IbTATbl OCBOEHUA YYEBHOIO NMPEAMETA «XUMUA» HA YPOBHE
OCHOBHOIO OBLLEr0 OEPA3OBAHUA (EA30BbIA YPOBEHD)

JNMMYHOCTHDIE PE3Y/IbTATDI
JIN4HOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrPamMmbl OCHOBHOrO 0buwero ob6paszoBaHuns A0CTUTAOTCA
B X04e 0b6y4YeHUa XuMmnn B egMHCTBE y4ebHO 1 BocnuTaTeibHOM geaTtenibHoCcT OpraHusaumm B
COOTBETCTBMM C  TPAAULUMOHHBIMW  POCCUNCKMMW  COLMOKYAbTYPHbIMWM M AYXOBHO-
HPaBCTBEHHbIMUM LLEHHOCTSMMU, MPUHATbBIMWU B 0OLLECTBE NPaBUIaMN U HOPMaMK NOBEAEHMA U
CNocobHCTBYIOT NpoL,EccaM CaMOMO3HAHMA, CAMOPA3BUTUA M COLMANN3ALNN 0OYyYaLOLWMXCA.
JIN4HOCTHbIE pe3ynbTaTbl OTPaXKaOT CGOPMMUPOBAHHOCTDL, B T.4. B YACTU:
Mampuomuyeckoz2o socnumaHus:
- LEHHOCTHOrO OTHOLWEHMA K OTeYeCTBEHHOMY Ky/JbTyPHOMY, WUCTOPUYECKOMY M Hay4yHOMY
Hacnegmto, NOHMMAHMA 3HAYEHUA XMMUYECKOM HAyKM B KU3HM COBpPEMeHHOro obuiecTsa,
CNocobHOCTN BNageTb AOCTOBEPHOM MHPOPMALUMEN O NEePeaoBbIX AOCTUKEHUAX U OTKPbITUAX
MWPOBOM N OTEYECTBEHHOW XMMMUMU, 3aMHTEPECOBAHHOCTM B HAY4YHbIX 3HaHMAX 06 ycTponcTee
MMpa 1 obLLecTBa;
FpaxdaHcKoz20 eocnumaHus:
- NPEeACTaBNEHUA O COUMaNbHbIX HOPMAax W MpPaBUAaX MEXIUYHOCTHbIX OTHOLWIEHUN B
KONNEKTUBE, KOMMYHWUKATUBHOM KOMMETEHTHOCTM B OOLWECTBEHHO Mo/ae3HoN, y4yebHo-
nccnenoBaTeNbCKOM, TBOPYECKOM U APYrMX BUAAX AEATEIbHOCTU; FOTOBHOCTM K pa3HOO6pa3HoM
COBMECTHOW AeATeNbHOCTU NPU BbIMNOJHEHUN y4ebHbIX, NO3HaBaTebHbIX 33434, BbIMNOJIHEHUN
XMMMUYECKUX IKCNEPUMEHTOB, CO34aHNN y4ebHbIX NPOEKTOB, CTPEM/IEHUA K B3aMMONOHUMAHMIO
M B3aMMOMOMOLLM B npouecce 3ToM y4yebHOM AeATeNnbHOCTM; FOTOBHOCTM OLEHMBATb CBOE
nosefeHMe M MOCTYMNKM CBOWMX TOBapuLWEn C MO3MUMM HPABCTBEHHbIX M MPABOBbIX HOPM C
YY4ETOM OCO3HaHWA NOCNEACTBUIA NOCTYNKOB;
LjeHHOCcmu Hay4yHO20 NO3HAHUA:
- MMPOBO33pPEHYECKUX NPEACTaBNEHNA O BELLECTBE M XMMUYECKOW pPeaKLumnm, COOTBETCTBYHOLLNX
COBPEMEHHOMY YPOBHIO Pa3BUTMA HAayKW U COCTABAAIOLLNX OCHOBY AN MOHUMAHMA CYLLHOCTU
Ha YYHOM KapTUHbI MUPaA; NPeAcTaBAeHU 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTMA NPUPOAbI,
B3aMMOCBA3AX 4YesioBeKa C MNPUPOAHOM Cpeaoir, O POAN XMMUW B MNO3HAHUM  3ITUX
3aKOHOMepHOoCTel;
- MO3HaBaTe/ibHbIX MOTMBOB, HAMpPaB/IEHHbIX HA MOJlyYeHME HOBbIX 3HAHWUMA MO XMMUW,
HeobxoaMMmbIxX AN 06bACHEHUA HaboAaeMbIX NPOLLECCOB U ABNEHUN;
- NO3HaBaTe/IbHOM, WHPOPMAUMOHHON W  YMTATENbCKOM  KynbTypbl, B T.4. HABbIKOB
camocTonTeNIbHOM pPaboTbl € y4yebHbIMM TEKCTAaMW, CNPaBOYHOW NUTEPATYPON, AOCTYMHbIMMU
TEXHUYECKMMU CpeacTBaMMN MHPOPMALLMOHHBIX TEXHONIOTUIA;
- UHTepeca K obyyeHMIO M NO3HAHWIO, NOOO3HATENbHOCTU, FOTOBHOCTM WM CMOCOOHOCTU K
camoobpa3oBaHMIo, MPOEKTHOM U UCCNeA0BaTENbCKON AeATeIbHOCTU, K 0CO3HAHHOMY Bblbopy
HanpaB/IEHHOCTU W YPOBHA 0Oy4YeHMA B Aa/ibHENLEM;
dopmuposaHus Kysabmypbl 300p06bA:
- 0CO3HaHMA LEeHHOCTWN ¥U3HU, OTBETCTBEHHOIO OTHOLLEHMA K CBOEMY 34,0P0BbIO, YCTAHOBKM Ha
30pOBbIA 006pPa3 KM3HKW, OCO3HAHMA NOCNEACTBUA W HENPUATUA BpPeAHbIX NPUBbIYEK
(ynoTpebneHus ankorona, HAPKOTUKOB, KypeHus), Heobxoammoctu cobntogeHua npasun
6e3onacHOCTM Npu 06paLLEHNM C XMMUYECKMMM BELLLECTBAMMW B ObITY M peanbHOM XKU3HU;
Tpydosozo socnumaHus:
- UHTepeca K MPaKTUYEeCKOMY M3ydeHUuto npodeccuin 1 Tpyda pas/MYHOro poaa, yBaxKeHue K
Tpyay W pesynbTatam TPYAOBOW AEATE/IbHOCTU, B T.4. HA OCHOBE MPUMEHEHUs NpPeaMEeTHbIX
3HAHUMA NO XMMWMM, OCO3HAHHOro BblbOpa WMHAMBUAYANBbHON TPAEKTOPUM MNPOAOSKEHUA
0bpa3oBaHMA C YYETOM JIMYHOCTHLIX MHTEPECOB W CMOCOOHOCTM K XMMWUM, OOLLECTBEHHbIX



WHTepecoB M noTpebHocTel; ycnewHon npodeccMoHasbHOW AeATeNbHOCTM W Pa3BUTUA
HeobXxoaMMbIX YMEHWNI; TOTOBHOCTb a4anTUPOBaTbcA B NpodeccMoHaNbHOM cpeae;
3Konoz2u4yecko20 socnuMaHus:

- 3KONIOTUYECKN LenecoobpasHOro OTHOLWIEHUS K MPUPOAE KaK MUCTOYHUKY KU3HM Ha 3emne,
OCHOBE €€ CyLlecTBOBaHWUA, MOHMMaHUA LLEHHOCTM 30POBOro U 6e3onacHoro obpasa Xu3Hu,
OTBETCTBEHHOrO OTHOLUEHUA K COBCTBEHHOMY GU3MYECKOMY U MCUXUYECKOMY 3[0PO0BbIO,
OCO3HaHWA LEHHOCTU cobntogeHua npasua be3onacHoro nosedeHuMa npu  paborte ¢
BELLECTBAMM, a TaK¥Ke B CUTyaUMsAX, YTPOXKAOLWMNX 300PO0BbIO U XKU3HU NOAEN;

- CMNOCOBHOCTM NPUMEHATb 3HAHUA, NOJyYaemMble NMPU U3YYEHUN XUMUW, ANA pelleHua 3a4aud,
CBA3AHHbIX C OKPYXKawLweh NpupoagHonN cpeaomn, NoBbILEHUA YPOBHA 3KOJIOTMYECKOM KYNbTypbl,
OCO3HAHMA TrN106aNbHOTO XapakTepa 3JKOMOTMYEeCKMXx npobnem u nyTel UX peleHus
nocpeacTtsoM MeToA0B XUMUU;

- 3KONIOTMYECKOTO  MbIWIEHUS, YMEHMA PYKOBOACTBOBATbCA MM B MO3HaBaTe/IbHOW,
KOMMYHUKATUBHOM U COLUMaNbHOM NPaKTUKe.

METANPEOMETHbDIE PE3Y/IbTATbDI
B coctaBe meTanpegMeTHbIX pPe3ynbTaToOB BbIAENAOT 3HAYMMble AnA  GOPMUPOBAHUA
MWPOBO33peHNA 0bLLeHayYHble NOHATMA (3aKOH, TeopuA, NPUHLMM, rTMnoTe3a, GaKT, cucTema,
npouecc, 3KCNepUMEHT W Ap.), KOTOopble WCNONb3YIOTCA B e€CTeCTBEHHOHAYYHbIX Y4ebHbIX
npeameTax U NO3BONAKT Ha OCHOBE 3HAHWUIM U3 3TUX NpegmeToB GopMUMPOBaTbL NpeacTaBieHNe
0 Le/I0OCTHOM Hay4YHOM KapTUHe M1Pa, U YHUBEpPCA/IbHble Yy4ebHble AeNcTBUA (No3HaBaTeNbHble,
KOMMYHUKaTUBHbIE, PerynaTuBHble), KoTopble obecrneymBaloT popmMMpPOBaAHME TFOTOBHOCTU K
CaMoCTOATENIbHOMY NAAGHUPOBAHUIO M OCYLLLECTBIEHUIO Y4eOHOMN AEeATENBbHOCTH.
lNo3HasamenbHble YY/:
BasoBble nornyeckme aencreuna:
- YMEHME UCNO/b30BaTb NPUEMbI TOTMHYECKOTO MbILLUIEHUA NPU OCBOEHUU 3HAHWUIA: PACKPbIBATb
CMbICT  XMMUYECKUX MOHATUM (BblAENATb MX XapaKTepHble MPU3HAKKW, YCTaHaBAMBATb
B3aMMOCBA3b C APYrMMU MOHATUAMM), UCNOb30BaTb MOHATUA ANA OObACHEHMA OTAENbHbIX
$aKTOB U ABNEHWI; BbIOMPaATb OCHOBAHWA W KPUTEPUM ANA KAACCUMPUKALUUM XMMUYECKUX
BELECTB U XUMMUYECKUX PeaKuuit; YCTaHaB/IMBaTb MNPUUYMHHOCNEACTBEHHbIE CBA3U MeEXKAy
0bObEKTAMUN U3YYEHUA; CTPOUTbL JIOTUYECKUE PacCy*KAeHua (MHAYKTUBHbIE, AeAyKTUBHblE, MO
aHasioruun); AenaTb BbIBOAbI U 3aK/HOYEHUS;
- YMEHME NPUMEHATb B MpoLecce MNO3HaHUA MNOHATMA (MpeameTHble U MeTanpeaMeTHbIE),
CMMBO/IMYECKME (3HAKOBbIE) MOJENIN, UCMOJIb3YyEMbIE B XMMWUM, NMPeobpasoBbiBaTb LIMPOKO
NPMMEHSEeMblE B XMMUM MOAE/IbHble NPeACcTaBNeHMA — XMMUYECKNIM 3HaK (CMMBOJT 31eMeHTa),
XMMmunyeckan ¢Gopmyna M ypaBHEHWE XUMMYECKOW peakuum — TMpu pelleHun y4ebHo-
nosHaBaTe/IbHbIX 3ad4a4y; C Y4YETOM 3STUX MOAENbHbIX NpPeACTaB/NeHUA BbIABAATL MU
XapaKTepM30BaTb CYLLLECTBEHHbIE MPU3HAKMU M3YYaeMbIX OOBEKTOB — XMMUYECKUX BELLECTB U
XUMUNYECKUX PeaKLUMi; BbIIBNAATb 00LIME 3aKOHOMEPHO CTU, MPUYNHHOCAEACTBEHHbIE CBA3U U
NPOTUBOPEYUMA B U3YyYaeMbIX MPoLLeccax U ABAEHUAX; NpeanaraTb KpUTepUn AN BblABAEHMUA
3TMX 3aKOHOMEPHOCTEM U MPOTUBOPEUYMI; CaMOCTOATE/IbHO BblOMpPaTb Cnocob pelueHus
yyebHOM 3amauMm (cpaBHMBATb HECKO/IbKO BapUaHTOB pelleHuns, Bbibupatb Hambonee
NoAxXoAALWMA C YYETOM CAMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB);
baszossie uccnedosamersnbckut delicmeus:
- YMEHME MCMNO/b30BaTb NOCTaB/EHHbIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MNO3HAHMSA, @ TaKKe B
KayecTBe OCHOBbI AN GOPMUPOBAHUA TMNOTE3bl MO NPOBEPKE NPABUIbHOCTU BbICKa3blBaeMbIX
CyXXAEeHUN;
- npuobpeTeHne onbiTa NO NAAHMPOBAHUIO, OPraHM3auUUM W MNPOBEAEHUIO YYEHUYECKMUX
3KCNEePUMEHTOB: ymeHMe HabnaaTh 3a X040M Mpouecca, CaMoCTosATe/IbHO MPOrHo3MpPoBaTh



ero pesynbTaTt, Gopmynnposatb 0606LWEHNA 1 BbIBOALI MO pe3yabTaTam NPOBEAEHHOIO OMbITa,
nccneaoBaHuMa, COCTaBAATb OTYET O NpoaenaHHoM paboTe;

Paboma c uHgopmayueli:

- yMeHue BblbMpaTb, aHAaNN3NPOBATb U UHTEPNPETUPOBATb MHGOPMALMIO PA3/INYHbIX BUAOB U
dopm npeacTaBieHUA, NONYYaeMyt0 M3 pPasHbIX UCTOYHMKOB (HayYHOMNOMNyAApHaA AnTepaTypa
XMMMWYECKOTO COAEpP)KaHMA, CnpaBoyHble nocobus, pecypcbl WHTEPHETa); KPUTUYECKM
OLEHMBATb NPOTMBOPEUNBYIO U HEAOCTOBEPHYIO MHPOPMALMIO;

- YMEHWe NPUMEHATb pas3/InyHble MeToAbl M 3anpocbl NpU MOUCKe U oTbope MHbopMaLMK U
COOTBETCTBYHOLWMX AAHHbIX, HEOOXOAMMbIX ANA BbINONHEHWA Y4eOHbIX M MO3HABATE/IbHbIX 3343y
onpeaenéHHoro Tvna; npuvobpeTteHMe onbiTa B 06/1aCTU MCNOAb30BaHUA WMHGOPMALMOHHO-
KOMMYHWKATUBHbIX TEXHO/IOTUIA, OBNlAAEHWNE Ky/ib TYPOI aKTUBHOTO MCMONb30BAHUA PA3/IMYHbIX
MOUCKOBbLIX CUCTEM; CaMOCTOATENIbHO BbIOMPATb ONTUMaAbHYO Gopmy npeacTaBaAeHUA
MHPOPMALMM N UANOCTPUPOBATL PELLUAEMbIE 33434 HEC/NOXKHbIMU CXEMaMU, AMarpammamu,
apyrumm dopmamm rpadmkn n nx KomMbnHaunamm;

- YMeHMe WCMnoab30BaTb M aHaAM3MpPOBaATb B Mpouecce y4yebHOM M UCCNeLO0BATENbCKON
[eATENbHOCTM  UHPOPMALMIO O B/MAHUM  MPOMbBILWIEHHOCTM, CE/IbCKOrO  XO03AWCTBA U
TPaHCNOPTa Ha COCTOAHME OKPYXKAtOLWEeN NPUPOLAHONM Ccpeapl;

KommyHukamueHsie YY/:

- YMeHMe 334aBaTb BOMPOCHI (B Xo4e Auanora u/mam AUCKycCcun) no cywectsy obcykaaemon
Tembl, GOPMyNMPOBaTb CBOM MNPESIONKEHUA OTHOCUTENbHO BbIMNONHEHUA MpPenNOKEHHOM
3ajauu;

- npuobpeTeHne onbiTa NPEe3eHTAUNN Pe3y/bTaTOB BbINOJHEHUA XMMUYECKOTO 3KCMEPUMEHTA
(nabopaTopHoro onbiTa, 1abopaTopHOM PaboTbl MO UCCAEAO0BAHUIO CBOMCTB BELLECTB, y4ebHOro
npoek Ta);

- 3aUHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHMKAMM NO3HABaTE/IbHOM U UCCNeA0BaTE/IbCKOM
AEeATENbHOCTM MPU pPeLlEHNN BO3HMKAOWMX Npobiem Ha OCHoBe y4YéTa Ob6LMX UHTEPECOB U
COr/IacoBaHMA NO3MLUNI (06CYKAEHUSA, 0OOMEH MHEHUAMMW, KMO3TOBbIE LITYPMbI», KOOPANHALNA
COBMECTHbIX AEMCTBUN, onpeaesieHne KpUTepMeB NO OLEHKE KauyecTBa BbINOJIHEHHOM paboTbl 1
Ap.);

PezynamueHeie YY/:

- YMEeHMEe CaMOCTOATE/NIbHO OnpeaensaTb Lenn AeATe/IbHOCTU, MNAaHMPOBATb, OCYLLECTBAATH,
KOHTPOAMPOBaTb M MNPU HeoHXOAMMOCTM KOPPEKTUPOBATb CBOK AeATeNbHOCTb, BblOMpPaTb
Hanbonee 3ddeKkTMBHbIE CNOCOObI peleHna y4ebHbIX UM MO3HaBaTeNbHbIX  3a4ad,
CaMOCTOATE/IbHO COCTaBAATb MW KOPPEKTMPOBATb NMPEASIOMKEHHbIA anropuTm AencTBuid npu
BbINOJIHEHWUM 3afaHUIA C YY4ETOM MONYYEHUA HOBbIX 3HAHMKA 06 M3yyaemblx Ob6beKTax —
BELLECTBaX U peaKLmAxX; OLLeHMBaTb COOTBETCTBMUE NOYYEHHOTO Pe3y/ibTaTa 3aABEHHOM Lenu;

- YMEeHMe UCNob30BaTb U aHAIM3UMPOBATb KOHTEKCTbI, Npea/iaraemMble B YC/I0BUM 33 aHUN.

NMPEAMETHDIE PE3Y/IbTATbDI

B coctaBe npegMeTHbIX pPe3ynbTaTOB MO OCBOEHUIO 06A3aTeNbHOrO  COAEpXKaHus,
YCTAaHOBNIEHHOTO AaHHOW MNpUMMepHOW paboyeil NpPOrpammoli, BbIAENAIOT: OCBOEHHblEe
0byYaloLWMMMCA HayyHble 3HaHWA, YMEHWA U crnocobbl AencTBuii, cneunduyeckne pnn
npeameTHon obnactn «Xumuax», BUAblI AEATENbHOCTU MO MNOJIYYEHUIO HOBOTO 3HAHWUSA, €ro
WHTepnpeTaunn, NnpeobpasoBaHMIO U NPUMEHEHUIO B Pa3/INYHbIX YY4EBHbIX M HOBbIX CUTYyaLUAX.
MpeameTHble pe3ynbTaTbl NPeAcTaBAeHbl NO rogam obyyeHus 1 oTpaxkaoT chopMMPOBAHHOCTb
y obyyaloWwmxca cneayowmx yMeHum:

8 KN1ACC



- PACKPbIBAMb CMbIC/AT OCHOBHBIX XMMUYECKUX MOHATUIN: aTOM, MONEKYNA, XMMUYECKUIA 3/IEMEHT,
NPOCTOe BELLeCTBO, C/IOXKHOE BELLeCTBO, CMecCb (04HOPOAHAsA U HEO4HOPOAHAs), Ba/IEHTHOCTb,
OTHOCUTENbHAA AaTOMHAsA M MONEKYNAPHAA Macca, KO/NMYECTBO BELLECTBA, MO/b, MOASAPHAA
Macca, MaccoBasd A0/I1 XMMWUYECKOro 3/IeMeHTa B COeAMHEHUW, MONAPHbIA 0O6bEM, oKcua,
KMCNOTa, OCHOBAHMWE, COJb, 3/IEKTPOOTPULATENbHOCTb, CTEMNEHb OKUC/IEHUA, XMMUYECKan
peaKkums, KnaccuduKauma peakuui: peakuuu COoeauHEHUA, peakuuu pPasnoxKeHUA, peakuuu
3aMelLLEeHNs, peakunm obmeHa, 3K30 1 IHAOTEPMUYECKUE peaKkuumn; TennoBoi sdPeKT peakumu;
AP0 aToOMa, S/1eKTPOHHbIN CNOM aToMa, aTOMHas opbuTanb, paanyc aToma, XMMU4Yeckan cBA3b,
NoNAPHaA M HEeMNoNAPHAA KOBAJIEHTHAA CBA3b, MOHHAA CBA3b, MOH, KAaTMOH, aHWOH, PacTBoOp,
MaccoBas 0/ BellecTsa (NPoueHTHaA KOHUEHTpaLUms) B pacTBope;

- UAIOCMPUPOBAMb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUM (CM. M. 1) U NPUMEHATb 3TK
NOHATUA NPU ONUCAHMN BELLLECTB N UX NPEBPaLLEHUN;

- UCMoab3080Mb XMMUYECKYID CMMBOJIMKY ANA COCTaBAeHUAs GopmMyn BeLLecTB U ypaBHEHUM
XMMUYECKUX peaKLLnil;

- onpedesnAmMs BaneHTHOCTb aTOMOB 3/1IeMEHTOB B BUHAPHbIX COeANHEHUAX; CTENEHb OKUCNEHUA
3N1eMeHTOB B BMHapPHbIX COeANHEHUAX; NPUHAANEKHOCTb BELLECTB K onpeaenéHHOMY Knaccy
coegMHeHUn no dopmynam; BUL XUMWUYECKOM CBA3M (KOBaZieHTHas W WMOHHaA) B
HEeopPraHMYeCcKMx coeguHEHUAX;

- packpeisames cmoeica  lNepuoanyeckoro 3akoHa [O.M. MeHgeneeBa: AeMOHCTPUPOBaTb
NMOHMMAHWE NepMoaMYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKUX 3/IEMEHTOB OT UX MO/IOMKEHUA B
Mepuoamyeckor cucTeme; 3aKOHOB COXPaHEHMA MacCbl BeLLecTB, MOCTOAHCTBA COCTaBa,
aTOMHOMONEKYNAPHOrO Yy4YeHuA, 3aKoHa ABOragpo; onucLieams U XapaKmepu3oeame
TabanyHyto dopmy lMepruoanyeckom cUCTEMbI XMMUYECKMX IN1EMEHTOB: pa3nnyaTb NOHATMA
«rnaBHaa noarpynna (Arpynna)» u «noboyHaa nogrpynna (Brpynna)», manble n 6onbwne
nepuoabl; coomHocumes 0603HayeHUA, KoTopble MMetoTca B Tabauue «[lepuoanyeckas
CUCTEMA XMMMYECKMX 3nemeHToB .M. MeHaeneeBa» C YWUC/IOBbIMU XapaKTepUCTUKAMM
CTPOEHMA aTOMOB XMMUYECKMUX 3N1EMEHTOB (COCTaB M 3apsaa Agpa, obuiee YNCNO0 3N1EKTPOHOB U
pacnpegeneHue nx no 3N1eKTPOHHbIM CNoSAM);

- KAaccuguuUPOBAMb XUMUYECKUE 3/IEMEHTbl; HeOopraHWMYyeckue BeLWecTBa; XMMUYEcKue
peaKkuum (No Yncay 1 cocTaBy YHacCTBYIOLWLMX B PeaKL MM BELLECTB, MO TeNI0BOMY 3P deKTy);

- Xapakmepu3osame (onucsbieame) obLME XMMNYECKME CBOMCTBA BELLECTB PA3/IMYHbIX KNACcCOB,
noaTBepXaaa OMuMcaHMe NpPUMepamu  MONEKYASAPHbIX  YPAaBHEHWIM  COOTBETCTBYHOLLMX
XMMUYECKUX pPeaKLnij;

- MPO2HO3UPOBAMb CBOWMCTBA BELLECTB B 3aBUCMMOCTM OT WX KayeCTBEHHOro COCTaBa;
BO3MOXHOCTU NPOTEKAHUA XMMMUYECKMX NPEBPALLEHMI B PA3/INYHBIX YCI0BUAX;

- 8bIYUCAAAMb OTHOCUTE/IbHYIO MOJIEKYNSPHYIO M MOMAPHYIO MacCbl BELLECTB; MACCOBYHO A0/t0
XMMMUYECKOTOo 3/7ieMmeHTa no dopmyne coeauHEeHMA; MACcCOBYH A0/ BEL,ECTBa B PacTBOPE;
NPOBOAMUTb PACYETbI NO YPABHEHUIO XMMUYECKON peaKkunu;

- IPUMEHAMb OCHOBHble oOnepauun MbICAUTENIbHON AeATeNbHOCTU - aHa/iU3 WU CUHTES3,
CpaBHeHMe, 0006ueHNe, cUCTEMATM3ALMIO, KAAacCMOUKAUMIO, BbiABNEHME MNPUYUHHO-
CNeacTBEHHbIX CBA3EM - AR U3YYEHUA CBOMCTB BELLECTB M XMMUYECKUX PeaKLMin; ecTecTBEHHO-
Hay4yHble MeToAbl MO3HaHMA - HabnoaeHue, M3MepeHue, MOAE/IMPOBAHUE, IKCNEPUMEHT
(peanbHbIN U MbICIEHHBIN);

-cnedosames  NpaBuMiaM  MNO/Ib30BAHMA  XMMMYECKOM  nocyaon un  nabopaTopHbIM
obopygoBaHMEM, a TaKXKe npaBuiam obpaleHus C BelectBaMM B COOTBETCTBUM C
WMHCTPYKLUMAMM MO BbINOJHEHUIO /1abOPATOPHbIX XMMUYECKMX OMbITOB MO MOJYYEHUIO U
cobupaHuio razoobpasHbIX BeLWEecTB (BOAOPOAA U KMCNOPOAaA), NMPUrOTOBNEHUIO PAacTBOPOB C
onpeaenéHHOM MaccoBOW JAoneil pPacTBOPEHHOro BeLWecTBa; MNAaHWMPOBATb U MNPOBOAUTH



XUMUYECKME SKCNEPUMEHTbI MO PACNO3HABAHMIO PACTBOPOB LLE/I0YEN U KMCNOT C MOMOLLbIO
WHAMKaTOpOoB (nakmyc, beHondTaNnenH, MeTUNOPaHXK U Ap.).

9 KNACC
- PACKPbIBAMb CMbIC/T OCHOBHbIX XMMUYECKUX NOHATUIN: XMMUYECKUI 31IEMEHT, aTOM, MOJIEKYNA,
MOH, KAaTWMOH, aHMOH, TNpOCTOe  BELLEeCTBO, C/NOXHOE  BELWEeCcTBO, BaJIEHTHOCTD,
3NEKTPOOTPULLATENBHOCTb, CTEMEHb OKWUC/IEHWUA, XMMMUYECKana peaKkuua, XMMWUYEecKas CBS3b,
TennoBoi 3 eKT peakumm, Mob, MOASPHbIN 0O6BEM, PAacTBOP; 3/IEKTPONINTLI, HEINEKTPOIUTDI,
3NEKTPONUTUYECKAA AMCCOLMALMA, PeakuMM WMOHHOro obmeHa, KaTa/imMs3atop, XMMUYeckoe
paBHOBecue, 0bpaTUMble W HeobpaTUMble pPeakLuu, OKUCAUTENbHOBOCCTAaHOBUTE/IbHbIE
peakuMu, OKUCAUTE/lb, BOCCTAHOBWUTE/Ib, OKWUC/IEHME W BOCCTAaHOBJ/IEHME, aN/NoTPONuUS,
am@pOTepHOCTb, XMMUYECKanA CBA3b (KOBANEHTHAA, MOHHAA, META/IIMYECKan), KPUCTaNIMYecKas
peweéTKka, KOoppo3us MeTannoB, CNAaBbl; CKOPOCTb XMMMUYECKOM peakuun, npenenbHo
A0nycTMMasn KoHueHTpauma (NAK) BewecTsa;
- UNACMPUPOBAMb B3aMMOCBA3b OCHOBHbIX XMMUYECKMUX MOHATUI (CM. N. 1) U NPUMEHATb 3TN
MOHATMA MPU ONUCAHMM BELLLECTB U UX NPEBPALLEHWNIA;
- UCN0/163080Mb XMMUYECKYIO CUMBOAUKY ANA COCTaBAeHUA GOPMYN BELLECTB M YPaBHEHUM
XMMMWYECKUX Peakumii;
- onpedenAams BANEHTHOCTb U CTEMEHb OKUCNEHUA XMMWYECKUX 3NEMEHTOB B COEAMHEHUAX
Pa3/IMYHOro COCTaBa; MPUHALNEKHOCTb BELLECTB K ONpeaenEHHOMY KNaccy COEAUHEHWUN MO
bopmMmynam; BUA XMMUYECKOWN CBA3K (KOBANEHTHAA, MOHHAA, MeTalZIMYeCKan) B HEOPraHNYECKMX
COeANHEHUAX; 3apAL MOHA MO XMMMUYecKon dopmyne; xapaKTep cpeabl B BOAHbIX PacTBOpax
HEeOpPraHUYeCKNX COeAMHEHWNIM, TUN KPUCTANIMYECKON PELLETKM KOHKPETHOIO BELLECTBA;

- packpeisame cmoica NMepuogmyeckoro 3akoHa .M. MeHaeneesa n 4eMOHCTPUPOBATb
€ro NOHMMaHMe: onuCbLIBAMb U XapaKmepu308ameo TabanyHyo dopmy Mepnoamyeckomn
CUCTEMbI XMMUYECKMX INIEMEHTOB: Pa3INYaTb NOHATUA «FNaBHaA noarpynna (Arpynna)» u
«noboyHas nogrpynna (brpynna)», manble n 60ablIME NEPUOAbI; COOMHOCUMb 0603HAYEHUS,
KOTOpble MUMEIOTCA B MEPUOANYECKON TabanLEe, C YNCNOBBIMU XapaKTEPUCTUKAMU CTPOEHUSA
aTOMOB XMMMUYECKMX 3/IEMEHTOB (COCTaB M 3apAa, A4pa, 0bLLEee YNCIO INEKTPOHOB U
pacnpezeneHune nux no 3NeKTPOHHbIM CNOAM); 06BACHAMSb 06LLME 3aKOHOMEPHOCTH B
N3MEHEHNWN CBOWMCTB 3/IEMEHTOB M UX COEAMHEHUNI B Npeaenax Masbix MepuoaoB U raBHbIX
noArpynn ¢ y4€ToM CTPOEHUSA UX aTOMOB;

- KAaccuguyuposams XMMUYECKUE NIEMEHTbI; HEOPraHUYECKME BELLECTBA; XMMUYECKue
peaKkuum (No Yncay m cocTaBy Y4acCTBYIOLLMX B peakLMu BeLWecTs, No TennoBomMy 3dpdekTy, no
N3MEHEHMIO CTENEHEN OKUCNEHNA XMMUYECKUX S1EMEHTOB);

- Xapakmepu3o8ame (onucbieams) obLme u cneumduyeckme XMmmyeckme CBOMCTBA
MPOCTbIX U CNOXHbIX BELLECTB, NOATBEPKAAA ONUCAHME NPUMEPAMMN MONEKYNAPHbBIX U MOHHbIX
YPaBHEHWUI COOTBETCTBYHOLLMX XMMUYECKUX PEAKLMIA;

- COCMQaB/1AMb YPaBHEHUA SNEKTPONUTUYECKOM AMCCOLMALNN KUCNOT, LLeNoYel n
Co/ieli; NONHbIE U COKPALLEHHbIE YPAaBHEHUA peaKLMii MIOHHOTO 0OMeHa; ypaBHEHMA pPeaKkuuii,
NOATBEPKAAMOLLMX CYLLECTBOBAHME TEHETUYECKOM CBA3UN MENKAY BELLECTBAMM Pa3/INYHbIX
KNaccos;

- PACKPbIBAMb CYLLHOCTb OKMCIUTENIbBHOBOCCTAHOBUTENbHBIX PEAKLUI NOCPeaCcTBOM
COCTaBNEHMA INEKTPOHHOIo 6anaHca 3TUX peakuuii;

- PO2HO3UPOBAMb CBOMCTBA BELLECTB B 3aBMCMMOCTU OT UX CTPOEHUSA; BO3MOMKHOCTU
NPOTEKAHMA XMMUYECKMX NPEBPALLEHUI B PA3/IMYHbIX YCI0BUAX;

- 8bI4UC/AAMb OTHOCUTENbHYIO MONEKYIAPHYIO U MONIAPHYHO MAcCbl BELLECTB; MacCOBYHO
A00 XMMUYECKOTo 3/1eMeHTa No Gopmyie coeaMHEHUSA; MacCOBYHO 4,010 BELLECTBA B
pacTBOpE; NPOBOAUTL PACHETbI MO YPAaBHEHMIO XMMNYECKOWN peakuuu;



- €n1edo8amob NpaBuaIamM NOAb30BaHUA XMMMUYECKOW NOCYA0M U N1abopaTopHbIM
obopynoBaHMEM, a TaKXKe NpaBuaam obpalleHUs ¢ BelecTBaMn B COOTBETCTBUM C
WMHCTPYKLMAMM MO BbINOSHEHWNIO 1aBOPaTOPHbBIX XMMUYECKUX ONbITOB MO NONYYEHMUIO U
coburpaHuIo ra3006pasHbIX BELLECTB (aMMKUaKa M YINEKUCNOTO rasa);

- NPoB0OOUMb PeaKLunK, NoATBEPKAAILINE KAYECTBEHHbIN COCTAB Pa3/IMYHbIX BELLECTB:
pacno3HaBaTb OMNbITHbIM NYTEM Xn0puag bpomna, nogma, KapboHat, pocdar, cMankar, cynbdar,
rMAPOKCUANOHDI, KaTUOHbI aMMOHMS U MOHbI U3YYEHHbIX METaNN08B, NPUCYTCTBYIOLINE B
BOAHbIX PacTBOPax HEOPraHNYECKUX BELLECTB;

- MPUMEHAMb OCHOBHbIE ONepaLum MbICIUTEIbHON AEATENBHOCTU - aHa/IN3 U CUHTES,
CpaBHeHMe, 0606LeHNE, CUCTEMATM3ALMIO, BbiABNEHME NPUYNHHOCNEACTBEHHbIX CBA3EN — AN
N3y4YeHMA CBOMCTB BELLECTB M XMMUYECKUX PEAKLIMIA; eCTECTBEHHOHAYYHbIE METOAbl NO3HAHUSA -
HabntoaeHMe, U3SMepeHre, MOAEIMPOBAHNE, SKCNEPUMEHT (PeanbHblIi U MbICNEHHbIN).



TemaTtuueckoe naaHUpoBaHue
8 Knacc

Tema, pasgen

MpeameTHOe cogepikaHue

MeTtopgbl 1 GopmMbl opraHusauumn obyueHunsa. XapakTepucTuka

JocTuxkeHne NNYHOCTHbIX

ONEeKTPOHHbIe

Kypca, AeATeNbHOCTU obyyatowmxcs. PEe3y/nbTaTos B pamkax (undposbie)
KO/INYecTBO pf anmau""..monwf,ﬂ obpasoBaTtesibH
LLIKONbHbI YPOK
uacos paboueii nporpammbl blé pecypcbl
BOCNMUTAHUA
Tema 1. Xumua | MNpegmet xumnun Ponb xumnm B PacKpblBaTb CMbIC/A M3yYaeMbIX MOHATUN. aKTUBU3aUMA https://resh.ed
— Ba)XHas U3HU YenoseKa. Xumua B PackpbiBaTb pO/ib XMMUM B NPUPOAE U XKU3HN YeNOBeKa, eé CBA3b MOTUBaLUM K u.ru/
obnacrtb cucTeme Hayk. C APYrMMU HayKamu. NO3HaHMUIO U
ecrectBo3HaHUA | MeToapbl NO3HAHUA B XMMUW. PasnnuaTtb YUMcTble BelecTsa U CMecu; 04HOPOAHbIE U obyuyeHuto https://skysmar
7 Tena v Bewectsa. Pusnyeckune Heo4HOpOAHblE CMeCH. t.ru/
NpaKTUYeCcKoMn CBOWCTBA BeLLecTB. ArperatHoe PasnunyaTb pusnyeckne n xummyeckmne ABNEHUA.
OeATeNbHOCTU COCTOAIHWE BeLecTB. Yucrole Onpeaenatb NPU3HAKN XMMUYECKUX PeaKLMI U YCI0BUA UX
yenoseka BeL,ecTBa U CMecCH. npoTeKaHus.
(5u4) Cnocobbl pasaeneHua cmecei. CnepoBaTb NpaBuaam NOb30BaHMA XMMUYECKOW NOCYA0M U
dusnyeckme n Xmummyeckume nabopatopHbim 060pyAOBaHUEM, A TaKKe NpPaBuUaaM dopmuposaHue
AsneHunA. NMpuUsHaKku n ycnoseua obpalleHns ¢ XMMUYECKMMW BELLECTBAMW B COOTBETCTBUM C rOTOBHOCTHU
NPOTEKAHUA XUMUYECKNX WMHCTPYKLMA MU NO BbINONHEHUIO MPAaKTUYECKUX PaboT. obyu4atowmxcs K
peakumi. MnaHMpoBaTb M NPOBOAUTL XUMUYECKUIA SIKCNEPUMEHT NO CaMOpPasBuTUIo
3HaKOMCTBO C NpaBuaamm N3Yy4YEeHUIO N ONUCaAHUIO PU3NYECKMX CBOMCTB BELLECTB, cnocobos
6e3onacHoCcTM pasgeneHna cMecen BeLecTs.

n Nnpuémamu paboTobl B
XMMUYECKOoI nabopaTtopum
AemoHcTpayuum:

1 TabopaTtopHoe obopyaoBaHue
2 Pa3nnyHble BUAbI XMMUYECKON
nocyapl. 3 O6pasubl BeWecTs

4 Cnocobbl pasaeneHunsa cmecem
(dnnbTpOBaAHUE, BbINApMBaAHUE,

Mcnonb3oBaTb NpY BbINOHEHMM YYEOHbIX 3a4aHWI M B NpoLecce
nccnenoBaTeIbCKOM AeATeNIbHOCTM HayYHOMOMNYAAPHYHO
NMTepaTypy XMMUYECKOro CoAepKaHKUsa, CrpaBoYHble MmaTepuansl,
pecypcbl MHTEpHETa.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C
0onopoi Ha MHPOPMaLMIO N3 yYebHMKa U CNPaBOYHbIX
MaTepurasnos, rPaMoTHO UCMNO/Ib30BaTb U3YyUYEHHbIA NOHATUNHbIN
annapaT Kypca XMMmuu.
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ANCTUANALMA, XpomaTorpadmsa)
NabopaTtopHbie U NpaKTUYECKne
paboTbl

NabopaTtopHbie oNbITbI:

1. OnuncaHme pM3nYECKUX CBOMCTB
BeLLecTs

2. PasgeneHune cmecun ¢
NOMOLLbIO MarH1Ta
MNpaKTtuueckune paboTbli:

No 1 MpaBuna paboTbl B
nabopatopuu 1 Npuémbl
obpalleHns c nabopaTopHbIM
obopyaoBaHMeM.

No 2 PasgeneHune cmecei (Ha
npumepe O4YMUCTKN NOBapPEHHOWN
conun)

Tema 2.
BewecTtBa

MU XMMUYEeCKue
peakuum

(15 v)

ATOMbI U MONEKyAbl. XuMMyeckme
3/1eMeHTbl. 3HaKM (cMmBoOAbI)
XUMMUYECKUX 3IEMEHTOB.
MpocTbie 1 CNOXKHbIE

BellecTBa.
ATOMHOMONEKYNAPHOE

yyeHune. Xumundyeckaa popmyna.
BaneHTHOCTb aTOMOB XMMMYECKUX
3/1leMeHTOB. 3aKOH

NOCTOAHCTBA COCTAaBa BELLECTB.
OTHOCUTENIbHAA aTOMHAA macca.
OTHOCKTeNbHAA

MOJIEKYNAPHAA macca MaccoBas

MpUMeHATb ecTecTBEHHOHay4YHble MeToAbl NO3HaHUA (B TOM
yncne HabnwgeHNe, MOAENIMPOBAHME, IKCMEPUMEHT) U
OCHOBHblE OnepaLmm MbICANTENbHOMN AEATENbHOCTM (CpaBHEHME,

KnaccuduKauma) Ana M3yyeHmsa BeLWecTB U XMMUYECKUX peakuuii.

PaCKprBaTb CMbICN U3yHaeMmbiX NMOHATUIN N 3aKOHOB U NPUMEHATb

3TN NOHATUNA NP ONNCaHNU CBOWCTB BeLW,eCTB N UX I'IpeBpaLLI'eHMl\;I.

PasnnyaTtb PU3NYECKNE U XMMUYECKUE ABNEHUA, OOBACHATD UX
CYLLHOCTb C TOYKM 3pEHUA aTOMHOMONEKYNAPHOTO YYEHUA.
Onpenenatb NPU3HAKN XMMUYECKMX PEAKL MM, YCIOBUA X
NpoTEKaHMA.

O6DbACHATb CYLLHOCTb GU3NYECKNX U XMMUYECKUX ABIEHWNI C
TOYKM 3PEHNA aTOMHOMOJIEKYNAPHOIO YYEeHUSA.
KnaccndpuumpoBaTb Xumuyeckme peakumnm (no Yncay u coctaBy

aKTMBM3aUMA

MOTMBALMU K
NO3HaHWUIO U
obyueHuo

dopmupoBaHue
rOTOBHOCTM

obyuatowmxcs K

CaMOpas3BUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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O0NA XMMUYECKOT0 3/IeMeHTa B
coeguHeHnN.

dursnyeckne n xsummyeckmne
ABNIEHUA.

Xumunyeckas peakumsa. NpusHakm
N yCNOBUA NPOTEKAHUA
XMMUYECKUX PeaKLni.
XnMuyeckme ypaBHeHMs.

TuUnbl XUMUYECKUX peaKLnit
(coeanHeHusn, pasnoxkeHus,
3amelleHuns, obmeHa)

3aKOH CoxXpaHeHMA Macchbl
Bewects M B JlomoHocoB —
YYE€HbI 3HUMKAONEANCT
AdemoHcTpauunu:

1. dusunyeckme aBneHnn
(pacTnpaHue caxapa B CTynkKe,
KMMNEeHWe N KoHAEeHcauma Boabl U
TA)

2. Xnmmn4yeckue asneHuA
(ropeHue cBeun, pasnoxkeHue
caxapa, B3aMmoZencTBne cepHom
KMCNOTbI C Xiopuaom b6apus,
pa3fioXKeHne rmapoKkcnaa
megu(ll), Bsanmopeincreune
¥Kesiesa c cepon,
B3aMMOAEeNCTBME Kenesa ¢
pactBopom conu mean(ll))

3. OnbIT, UNNOCTPUPYIOLLNIA
3aKOH COXpaHeHUA macchbl.

pearvpyoLmx n 0bpasyroLmMxcsa BewecTs.)

CocTaBnAatb popmynbl BUHAPHbBIX BELWLECTB MO BaJIEHTHOCTU U
onpeAenATb BaN€HTHOCTb N0 GOPMynam BELLECTB.

PaccTaBnATb KOIPPMUMEHTbI B yPAaBHEHUAX XMMUYECKUX PeaKLmia
CnepoBaTb NpaBuaam NoJib30BaHUA XMMNYECKOM Nocyaom m
nabopaTtopHbiMm 060pyAOBaHMEM, a TaKXKe Npasuiam
obpalleHua c Bew,ecTBamm B COOTBETCTBMU C UHCTPYKLMAMM MO
BbINONHEHWUIO NaBOPATOPHbBIX XMMUYECKMX OMNbITOB.
Mcnonb3oBaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHWNI U B Npouecce
nccneaoBaTeNbCKON AEATEIbHOCTM HAyYHOMOMYAAPHYIO
NIMTepaTypy XMMUYECKOTO COAEPKaHMA, CNPaBOYHbIE MaTepuabl,
pecypcbl MHTepHeTa.

BbicTpanBaTb pa3BEPHYTbIE NMCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaumo 13 y4ebHMKa U cCNpPaBoYHbIX
MaTepunanos, FPaMOTHO MCNOb30BaTb U3YYEHHbIN MOHATUNHbIN
annapar Kypca XmMuu.
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NabopaTtopHbie U NpaKTUYECKne
paborTbi:

NabopaTtopHbie oNbITbI:

1. Npumepbl pnsnyeckmx
ABAEHWUN (NN1aBNEHNE BOCKa,
TasAHWe Nbaa).

2. NMpumepbl XUMUYECKUX
ABSIEHNI (NPOKanMBaHME MeaHOM
NPOBOJIOKK, B3anmogencremne
Mena c KUCnoTom)

3. Moaenu aToMOB U MONEKYN
BbluncneHua:

— OTHOCUTENbHOM
MONEKYNAPHON MacChbl BELLECTB;
— MacCOBOW A0/ XMMUYECKOTo
anemeHTa no dopmyne
coeauHeHus.

Tema 3. Bo3gyx.
Kucnopog,
MoHATMe 06
oKcupax

(54)

Bo3ayx — cmecb rasos. CocTtas
BOo3ayxa. Kucnopoa — anemeHT u
npocrtoe BelecTso. O30H —
annoTponHaa moguduKa

umMAa Kucnopoda. HaxoxgeHume
Kucnopozaa B npupoae,
dur3MYECKME N XMMMYECKMe
CBOCTBA (peaKkuum OKUC/IEHNS,
ropeHue). Ycnosus
BO3HMKHOBEHMA U

npekpaweHuna ropeHma MoHaTue
06 okcupaax. Cnocobbl nonyyeHun
Kucnopozaa B nabopaTopun u

PacKkpblBaTb CMbIC/1 U3y4aeMbiX MOHATUIA U NMPUMEHSATb 3TU
MOHATMA NPM ONUCAHUM CBOMCTB BELLECTB U UX NPEBPALLEHUA.
XapakTepur3oBaTb (ONMCbIBaTh) COCTaB BO3AyXa, PU3NYECKUE U
XMMUYECKMe CBOMCTBA KMCIOPO/a, CNOCObbI ero NonyyYeHus,
NPMMEHEHWNE N 3HAYEeHNE B MPUPOAE U KU3HU YeNoBEKa.
CpaBHMBaTb PeakLUN ropeHmsa U MeaIeHHOTO OKUCNEHUA
Cobupatb Npnbopbl 418 NOAYHEHUA KUCAOPOAa (BbITECHEHMEM
BOAbI M BO34yxa)

PacnosHaBaTb ONbITHbIM MNYTEM KMCAOPOA4,

Mcnonb3oBaTb XMMMYECKYO CUMBOIMKY A5 COCTaB/IEHUSA
bopMyn BELLECTB, MONEKYNAPHbIX YPAaBHEHWUN XMMUYECKUX
peakuuii C yyacTmem KMcnopoaa.

OB6BACHATb CYLLHOCTb 3KON0TMYECKNX Npobaem, CBA3aHHbIX C

aKTMBM3aUMA

MOTMBALMU K
NO3HaHWUIO U
obyueHuno

dopmunpoBaHue
rOTOBHOCTMU

obyuatowmxcs K

CaMOopa3sBUTULIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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NPOMbILNEHHOCTH.
MpumeHeHWe Kncnopoaa.
KpyrosopoT Knucnopoaa B
npupogae. Tennoson apdekT
XMMMUYECKOM peaKkumnm, NoOHATUE O
TEPMOXMMUYECKOM YPABHEHUM,
3K30 M 3HAOTEPMUYECKUX
peakumax. Tonameo (HedTb,
Yronb U MeTaH).

3arpasHeHue Bo3ayxa, Cnocobbl
ero npeaoTBpalweHunsa YeuneHme
napHUKoBoro a¢pdekTa,
pa3spyLeHne 030HOBOro

cnos.

AdemoHcTpauunu:
B3anmogeicteme docdopa, cepbl
M }Kenesa C KUCnopoaom
(BO3MOKHO MCNONb30BaHME
BMAEO00MbITOB).

OnpeageneHue coaepraHuns
KMCNopoaa B BO3ayxe.

OnbITbl, AEMOHCTPUPYIOLLME
YCNIOBUSA BO3SHUKHOBEHUSA U
NpeKpaLweHna ropeHus.
NabopaTtopHbie U NpaKTUYECKne
paboTbi

NabopartopHbiii onbIT:
O3HaKkomneHue c obpasuamm
OKCcnMpaos

MpakTHMuyecKan pabora:

3arpAsHeHnem Bo3ayxa.
CnepoBaTb NpaBunam 6esonacHoi paboTbl B nabopaTopun npu
NCNOb30BaHMN XMMUYECKOM NOCyabl M 060pyA0BaHUA,

a TaKXe npasuaam obpalleHma C roproyYMmMmM BellecTBamm B ObITy
MnaHMpPOBaTb M OCYLLECTBAATb Ha NMPAKTUKE XMMUYECKNE
3KCMepuMmeHTbl, NPOBOAUTL HabAoAeHWA, AeNaTb BbIBOAbI NO
pe3y/ibTaTaM 3KCNepuMeHTa.

YyacTtBoBaTb B COBMECTHOM paboTe B rpynne

Mcnonb3oBaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHWNI U B Npouecce
nccnenoBaTeIbCKOM AEATENIbHOCTM HAYYHOMOMNYAAPHYHO
NUTepaTypy XMMUYECKOTO COAEPKAHUSA, CMPABOYHbIE MaTepuansbl,
pecypcbl MHTepHeTa.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaymio 13 yuebHMKa M cCnpaBoYHbIX
MaTepu1ano., rPaMOTHO UCMO/Ib30BaTb U3YYEHHbIA MOHATUNHDIN
annapaT Kypca XMmuu.
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Mony4yeHne n cobupaHue
KMCNOpOoAa, U3y4yeHUe ero
CBOICTB

BbluncneHusn

— MOJIEKYNAPHOM MaccChbl
KMC/0poda M 030Ha Ha
OCHOBaHMKW aTOMHOWN Macchbl
XMMMYECKOT0 31eMEHTa.

Tema 4.
Bopopoga.
MoHatne o
KUCNoTax
M conax
(54)

Bogopoa — anemeHT n npocroe
BelLecTso HaxoxaeHue B
npupoae, dGmusnyeckune un
XMMMYECKMe cBolCTBa (Ha
npMmepe B3aMMOLENCTBUA C
HemMeTannaMun U OKCMgamm
METaNNoB), NPUMEHEHME,
CNocobbl NoNyYeHns

MOHATME O KMCAOTax N CONAX
AdemoHcTpauumn

MonyyeHune, cobnpaHue u
pacnosHaBaHWe BO4OPOAA.
FopeHune Bogopoaa
BsaMmopaencTeune Bogopoaa ¢
okcnaom meau(ll)
NabopaTtopHbie U NpaKTUYECKne
paborTbl

NabopaTtopHbiii onbIT:
B3anmogencreme KNCNoT ¢
meTannamum

MpakTHMuyecKan pabora:

No 4 MNonyyeHne n cobupaHue

PackpblBaTb CMbIC/ U3y4aeMbIX MOHATUIA U MPUMEHATb 3TU
MOHATMA NPU ONUCAHMUM CBOMCTB BELLECTB U UX

npespaLLeHnn.

XapakTepun3oBaTb (ONMCbIBATb) GU3MYECKME N XUMUYECKME
CBOMCTBA BOAOPOAA, CNOCOOLI €ro NOAYyYEeHUA, NPUMEHEHNE
Cobupatb Nnpnbop ANA NoNy4eHUsA BOAOPOAA

Mcnonb3oBaTb XMMUYECKYHO CUMBOIMKY 151 COCTaBNEHUA
bopmMyn BeLeCTB, MONEKYNAPHDIX YPABHEHUN

XMMUYECKMX pPeaKL i C y4acTMeM BO40pPOAA

CneposaTb Npasunam 6esonacHon paboTbl B 1abopaTopmm npu
MCMONb30BaHMM XMMUYECKOW NOCYAbl M 060pYyA0BaHMUA, A TaKXKe
npasuiam o6paLLeHMA C TOPHOYMMU BELLECTBAMM B ObITY.
MNaHWMPOBATb M OCYLLECTBAATL HA NMPAKTUKE XMMUYECKUNE
3KCNEPUMEHTbI, MPOBOAUTb HabAtoaeHNA, AeNnaTb BbIBOABI NO
pe3ynbTaTaM SKCNepPUMEHTA.

YyacTBOBaTb B COBMeCTHOM paboTe B rpynne.

aKTMBM3aUMA

MOTMBALMU K
NO3HaHWUIO U
obyueHuo

dopmupoBsaHue
rOTOBHOCTM

obyuatowmxcs K

CaMOpasBUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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BO4OpOAa,

N3y4yeHue ero CBOMCTB.
BbluncneHus:

— MOJIEKYNAPHOM MaccChbl
BELLEeCTBa Ha

OCHOBaHMW aTOMHOWN Maccbl
XMmmye

CKUX 3/1IEMEHTOB

Tema 5. Konunyectso BewecTtsa. Mob. PacKpblBaTb CMbICA M3y4aeMbIX MOHATUN U NPUMEHATb 3TU aKTUBMU3aUMA https://resh.ed
KonunuecrseHHbl | MonapHaa macca. 3aKoH NOHATUA, a TaK¥Ke N3ydYeHHble 3aKOHbI 1 TeopuUn ANA peLleHnn MOTUBaLUM K u.ru/
e ABoraapo. MonsapHbIn 06bEM pPacyéTHbIX 3a4au. NO3HAHUIO U
OTHOLWEHUA B rasos. Pacyétbl N0 XMMUYECKUM BbluncnaTb MONAPHYIO MacCy BeLLeCcTB; KOAMYEeCcTBO BELEeCTBa, obyuyeHuto https://skysmar
XUMUU ypasHeHuAM. [leMoHcTpauua. 06BbEM rasa, maccy BeL,ecTBa; t.ru/
(4 4) O6pasupl BewecTB KomyecTBoM | [poBOAUTb PACcUY€Tbl NO YPABHEHUAM XMMUYECKUX PEAKLUN:
1 monb. Koanyectsa, 06bEMa, Macchl BELLECTBA MO M3BECTHOMY
BbluncneHus Koanyectsy, 06bEMyY, Macce peareHToB UM NPOAYKTOB peaKkLmu
— 06BbEMa, KoNMYecTBa BelwecTBa | BoictpanBaTb pa3BEpPHYTblE MMCbMEHHbIE U YCTHbIE OTBETHI C
rasa no ero u3BectHomy onopown Ha MHGopMauUIo U3 y4ebHMKA M CNPABOYHbIX dopmuposaHue
KONMYeCTBY BellecTsa Uaun MaTepmasnoB, FPaMOTHO MCNO/1b30BaTb U3YUYEHHbIA NOHATUIAHDIN rOTOBHOCTHU
06bEMY; annapar Kypca XMmunu. obyu4atowmxes K
— 0H6BEMOB ra3oB No ypaBHEHUIO CaMOpPasBuTUIo
peakuMn Ha OCHOBEe 3aKOHa
06BEMHbBIX OTHOLLEHWI ra30B.
Tema 6. Bopga. ®usnyeckune CBOMCTBA BOABI. PacKpblBaTb CMbIC/ M3y4aeMbIX MOHATUN U NPUMEHATb 3TU
PactBopbl. AHaNn3 U CMHTE3 — MeToabl NOHATUA NPU ONUCAHUM CBOWCTB BELLECTB U UX NPEBPALLEHUN.
MoHATMe 06 N3yyeHuA cocTasa BOAbI. XapaKtepun3oBaTb pU3MYeCcKne 1 Xummyeckne CBOMCTBA BOAbI, eé
OCHOBaHMUAX Xvmunyeckme CBOMCTBA BOAbI pONb Kak pacTBoOpuUTENA B NPUPOAHbLIX NpoLLeccax.
(5u4) (peakunu c metannamm, CocTaBnATb ypaBHEHUA XMMUYECKUX PEAKLIMI C y4acTMem BoAbl.

OKCMZAMW META//NIOB U
HEeMeTannos).

O6bAacHATb CYWHOCTb 3KO/10TUYECKUX npo6neN\, CBA3aHHbIX C
3arpAsHeHnem npumpoHbIiX o4, CNocobbl OYNCTKK BO4bl OT
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CocTaB ocHOBaHWMiA. MoHATHE 06
MHOMKaTopax.

Boaa Kak pactBoputens.
PacTtBopbl. PactBopnmocTb
BELLECTB B BOAE.

HacbilweHHble U HeHacbILWEHHble
pacTBopbl. MaccoBas gonsa
BELL,ECTBa B pacTeope.

Ponb pactBopoB B npupoge n B
XU3HU YenoBeKa. KpyrosopoTt
BOAbl B NpUpoOLE.

3arpasHeHWe NPUPOAHbIX BOZ, .
OxpaHa 1 o4MCTKa NPUPOLHbIX
BOA,

AdemoHcTpauuu:

DNEeKTPOAN3 BOAbl; CUHTE3 BOAbI;
B3aMmoaelcTBmne BoAbl C
meTannamu (Na, Ca) (BoO3MOKHO
MCNoNb30BaHNE
BMAEOMATEPUANoB)
PacTBOpeHMe BeLw,ecTs €
Pa3INYHOM PACTBOPMMOCTLIO.
UccnepoBaHme pacTBOPOB KUCAOT
M WenoYer C NoMoLLbto
WHAWKATOPOB.

NabopartopHbie U NpaKTUYecKne
paborTbi

MpakTHuuyecKan pabora:

No 5 lNpurotoBaeHme pacTBOpPoOB
c onpeaenéHHoON MaccoBom

npumecei, Mepbl N0 OXpaHe BOA OT 3arpsA3HeHMA.

MnaHMpPOBaTb M OCYLLECTBAATDL HA MPAKTUKE XMMUYECKME
3KCMepumeHTbl, NPOBOAUTbL HabAoAeHMA, AeNaTb Bbl BOAbI MO
pe3ynbTaTaM SKCNepUMEHTa.

CnepoBaTb NpaBunam 6esonacHoi paboTbl B nabopaTopun npu
NCNOb30BaHMMN XMMMUYECKOM NOCYyabl M 060pyA0BaAHUA.
MpoBOAUTL BbIYUCIEHMA C NPUMEHEHMEM MOHATUA «MACCOBAsA
[0N1A BeL,ecTBa B pacTsope»

Mcnonb3oBaTb Npu BbINOSHEHMM y4ebHbIX 3a4aHWI 1 B NpoLecce
nccnenoBaTeIbCKOM AEATENIbHOCTM HAYYHOMOMNYAAPHYHO
NUTepaTypy XMMUYECKOTO COAEPKAHUSA, CMPABOYHbIE MaTepuansbl,
pecypcbl MHTepHeTa.

BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHPopmaymo 13 yuebHMKa MU CNpPaBoYHbIX
MaTepu1ano., rPaMOTHO UCMO/Ib30BaTb U3YYEHHbIA MOHATUNHDIN
annapaT Kypca XMmuu.
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Aonel pacTBOPEHHOrO BellecTsa.
BbluncneHusa:

— C UCNO/Ib30BaHNEM MOHATHUA
«MaccoBas A0 BellecTsa B
pacTBope».

Tema 7.
OcCHOBHbIe
Knaccbl
HeopraHu4ecku
X

coeguHeHun
(11 y)

Knaccudumkaumsa HeopraHMYeCcKnx
coegmHeHnn. OKcmabl: COCTaB,
KnaccuduKkauma (OCHoBHbIe,
KMCNOTHbIE, amboTepHble,
Heconeobpasytouwme),
HOMeHKNaTypa
(mexayHapogHaa u
TpMBMANbHaA).

MonyyeHne n XuMmnyeckme
CBOWMCTBA KMCNOTHbIX, OCHOBHbIX U
amdoTepHbIX OKCUA0B.
OcHoOBaHUA: COCTaB,
KnaccuduKaumsa, HOMeHKNaTypa
(mexayHapogHan u
TpMBMaANbHan), Gmusnyeckue m
XMMUYECKME CBONCTBA, CNOCOObI
nony4yeHua. KNCNoTbl: cocTas,
Knaccudumkauma,

HOMEHKNaTypa, usnyeckue mn
XUMUYECKMe CBOICTBa, Crnocobbl
noNy4YeHus.

Pag akTMBHOCTW METANNOB.
Conu (cpeaHue): HomeHKNaTypa,
Cnocobbl NoNyYeHus,
B3auMoJeincTBume conem ¢

KnaccnoumumpoBaTb M3ydaemMble BELLECTBA MO COCTABY U
CBOWMCTBaM.

CocTtaBnaTb GOPMybl OKCUAOB, KUCNOT, OCHOBAHUI, CONEN U
Ha3bIBaTb MX NO MEXAYHAPOAHON HOMEHKAATYpE.
MporHo3mMpoBaTb CBOMCTBA BELLECTB HAa OCHOBE 06LLMX
XMMWYECKMX CBOMCTB M3YyYEHHbIX KNaccos/rpynn BeLwecTs,

K KOTOPbIM OHW OTHOCATCSA.

CocTaBNATb MONEKYNAPHDbIE YPAaBHEHMA PEaKLUN,
NNNOCTPUPYIOLLMX XMMUYECKME CBOMCTBA M CNOCO6bI
NONYYEeHMA BELLLECTB U3YyHYEHHbIX KNAaccoB/rpynn, a Takxe
NOATBEPKAAIOLLMX FTEHETUYECKYIO B3aMMOCBA3b MEXKAY HUMMU.
Mpon3BoAMUTb BbIYMCAEHMA MO YPABHEHUAM XMMUYECKUX
peakymit. MNaHMpPOBaTb M OCYLLECTBAATL HA NPAKTUKeE
XMMUYECKME IKCMEePUMEHTbI, MPOBOAMUTL HabAtOAEHUA, AenaTb
BbIBOZbI MO pe3ynbTaTaM 3KCNePUMEHTA.

CneposaTb Npasunam 6esonacHon paboTbl B 1abopaTopmm npu
NCNO/b30BaHMMN XMMMUYECKOM Nocyabl M 060pya0BaHMUA
Mcnonb3oBaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHWUI U B Npouecce
nccnefoBaTeNbCKON AeATEIbHOCTM HAay4YHOMNOMNYNAPHYHO
IUTEPATYypPy XMMUYECKOTO COAEPKAHUA, CNPABOYHbIE MaTepuanbl,
pecypcbl MHTepHeTa.

BbicTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE U YCTHbIE OTBETbI C
0onopoi Ha MHPOPMaLMIO N3 y4ebBHMKaA N CNPaBOYHbIX
MaTepunanos, rPAMOTHO UCMO/Ib30BaTb U3YyYEHHbI MOHATUNHbIN
annapaT Kypca XMmuu.

aKTMBM3aumA

MOTMBALMU K
NO3HaHWUIO U
obyuyeHuo

dopmupoBsaHue
rOTOBHOCTM

obyyatowmxcs K

CaMOpasBUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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MeTa/laMU, KUC/I0TaMU,
LLLEe/IOYaMM U CONAMM.
[eHeTHyecKan cBA3b MeXxay
KNnaccamm HeopraHMYeCcKnx
coegNHEeHUNNA.
AdemoHcTpauumn

O6pa3Lbl HEOPraHNYECKMX
BELLLeCTB Pa3/IMYHbIX K/1aCCOB.
B3anmopeicTteme pacrteopa
CEPHOM KUCNOTbI C OKCUAOM
mean(ll).

Peakumns HenTpanusaumnm
BbiTecHeHWe ogHOro meTtanna
APYrMm 13 pacTBopa CoMN.
NabopaTtopHble U NpakTU4Yeckue
pabotbl

NabopartopHble oNnbITbi:
Bsanmopaencrame KMCNoT c
MeTanamu.

MonyyeHne HepacTBOPMUMbIX
OCHOBaHUN.
B3anmopeictene
HepacTBOPMMbIX

OCHOBaHWM C KNCIOTAMMW.
PasnoxeHue rmgpokcmaa
mean(ll) npu HarpesaHuK
MpakTHMuyecKan pabora:

No 6 PeweHune
3KCnepMmeHTaNbHbIX

3aga4 no teme «OCHOBHble
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K/1aCCbl HEOPTraHMYECKUX
coeANHEHNN»

BbluncneHus:

— MO YpaBHEHUAM XMMMUYECKUX
peakumi.

Tema 8.
Mepuogunyeckun
7

3aKOH U
Mepunoaunyecka
A

cucrtema
XUMUYECKUX
anemeHToB [.
U. MeHpene-
eBa. CtpoeHue

atoma (7 u)

Mepsble NONbITKK
KnaccudmKaumm XMMMUYECKMX
anemeHTOB. [oHATME O
rpynnax cxogHbIX 3/1eMEHTOB
(wenoyHble n

LLLe/IOYHO3EeME IbHbIE METaNbI,
ranoreHbl, MHEPTHbIE rasbl).
dnemeHTbl, KoTopble 0bpasytoT
aMdpoTepPHbIE OKCMAbI U
rMapoKcnabl.

MeprogmUecKmin 3aKoH U
MNepnogmnyeckaa cuctema
XUMMUYECKUX 3/IEMEHTOB

[. N. MeHnpgeneesa. Nepnogbl,
rpynnbl, noarpynnbl. PU3nYeckuni
CMbIC/1 MOPALKOBOro Homepa
a/leMeHTa, HOMepOoB Neproaa m
rpynnol.

CrpoeHune atomos. CocTas
aTOMHbIX Agep. N3oTonbl .
OneKTpoHbl. CTpoeHue
3NEeKTPOHHbIX 060/104EeK aTOMOB
nepsbix 20 XMMMNYECKNX
anemeHTOB Nepnoaunyeckon
cuctemnbl [. N. MeHgeneesa.

PacKpblBaTb CMbIC/1 MEPMOANYECKOTO 3aKOHa.

MoHMMaTb CyLLEeCcTBOBaAHME NEPUOLMHECKON 3aBUCMMOCTH
CBOWMCTB XMMUYECKUX 3/1EMEHTOB (M3MEHEeHMe paanycoB aTOMOB U
3NEeKTPOOTPULATENBHOCTUN) U UX COEANHEHMUI OT NOJIOXKEHMA B
nepruoamMyYecKkon CUCTEME N CTPOEHUA aTOMa.

YcTaHaBAMBaTb CBA3b MEXAY NONOXKEHNEM 3/1IEMEHTA B
nepuoamYecKoit CucTeMe U CTPOEHMEM ero atoma (cocTtas u
3apag aapa, obliee YnNCo INEKTPOHOB U pacnpeaeneHme ux no
3NEeKTPOHHbIM CNOAM).

MporHo3nMpoBaTh XapaKTep U3MEHEHWNA CBOMCTB 3N1EMEHTOB U UX
coeAMHEHWI No rpynnam u nepmnogam Nepurogmyeckon
CUCTEMDI.

XapaKTepun3oBaTb XMMUYECKUE INEMEHTbI NEPBbLIX TPEX
nepuoaoB., Kaans, KanbLUma No Ux NoNoXKeHuto B NMepnoanyeckon
cucteme . N. MeHgeneesa.

CneposaTb Npasuaam 6e3onacHon paboTbl B 1abopaTopmm npu
NCNO/b30BaHMMN XMMMUYECKOM Nocyabl M 060pya0BaHMUA
BbicTpanBaTb pa3BEpPHYTble MMCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaLmio 13 y4ebHUKa U CNPaBOYHbIX
MaTepmnasioB, FPaMOTHO UCMNO/Ib30BaTb U3YUYEHHbI MOHATUAHbIN
annapart Kypca XMMnu.

Mcnonb3oBaTb NPU BbINOAHEHUM Yy4eOHbIX 3a4aHUIN TEKCTbI
yyebHMKa, cnpaBoYHble maTepuansbl (Meproguyeckyto cuctemy
XMMUYeckux anemenTos 1 U Mengeneesa, Tabanuy
pPacTBOPMMOCTM KMCNOT, OCHOBAHWIN U Conen B BOAE,

aKTMBM3aumA

MOTMBALMU K
NO3HaHWUIO U
obyuyeHuo

dopmupoBsaHue
rOTOBHOCTM

obyyatowmxcs K

CaMOpa3BUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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XapaKTepucTMKa XMMUYECKOTo
3/1leMeHTa Mo ero NoJIOXKEeHMUIo B
Mepunoamnyeckoi

cucteme [ U MeHgeneesa.
3HaueHue lMepnognyeckoro
3aKoHa U Mepunoanyeckoi
CUCTEMbI XMMUYECKUX 3/IEMEHTOB
ONA Pa3BUTUA HAYKU U
npaktukn. 4 U Mengenees —
YY€HbI, negaror U rpaxaaHuH.
JemoHcTpauun
KopoTKonepunoaHasa n
ONVMHHONepMoaHaa Gopmbl.
Mepurogmyeckomn cnucTemol
XUMUYeckux anemenTos . U.
MeHpeneesa.

O3HakomneHue ¢ obpasuamm
METaNN0B U HEMETANNOB.
NabopaTtopHble U NpaKTUYeckue
pabotbl

NabopaTopHblii onbIT:
B3anmopgeincreume rugpokcnaa
LMHKa C pacTBOPaMM KUCIOT U
LLesioyen.

3NEKTPOXMMUYECKUNI PAL HAMPAXKEHUIA METANIOB)

Mcnonb3oBaTh NPU BbINOJIHEHUM Y4eOHbIX 3a4aHMN 1 B NpoLiecce
nccnenoBaTesIbCKOM AeATENIbHOCTM HAYYHOMOMNYAAPHYHO
IMTEPaATypy XMMMUYECKOTO COAEPKAHUSA, CMPABOYHbIE MaTepuransl,
pecypcbl UHTepHeTa.

Tema 9.
Xumunueckasn
CBA3b.
OKucantTenbHo-
BOCCTAaHOBM-
TeNbHble

3J'IEKTpOOTpVILI,aTeJ'IbHOCTb
dTOMOB XMMUYECKUX I3/TIEMEHTOB.
Xumunyeckas cBAsb (MOHHaﬂ,
KOBa/Z1EHTHAA NONAPHAA U
KOBa/Z1eHTHaA HeI'IOl'IﬂpHaﬂ).
CreneHb OKMCAEHMUA

PacKpbiBaTb CMbIC/1 U3yHaeMbIX MOHATUNA.

Onpenenatb BUA, XMMUYECKOM CBA3M B COEANHEHUN.
Onpenenatb CTENeHb OKUC/IEHUA XMMNYECKOTo 3/IeMeHTa Mo
dopmyne ero coeanHeHus.

OnpenenaTb 3N1eMeHT (BELLECTBO) — OKUCUTENb U SNEMEHT
(BelwecTso) — BOoCCTaHOBUTESb.

aKTMBM3aumA

MOTMBALMM K
MO3HAHUIO U
obyuyeHuio

https://resh.ed
u.ru/

https://skysmar
t.ru/
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peakuuu OKMCANTENbHOBOCCTAHOBUTENBH | OBBACHATL CYLLHOCTb MPOLLECCOB OKMCNEHUA M BOCCTAHOBAEHUA.
(8 u) ble peakuuu (OBP) Mpouecchl CoCTaB/ATb 3/IEKTPOHHbIA 6anaHC ¢ Y4ETOM YMCNa OTAAHHbIX U
OKWUC/IEHMA N BOCCTAHOB/IEHUA NPUHATBIX 3/IEKTPOHOB.
OKMCAUTENIN U BOCCTAHOBUTENN CocCTaBnATb ypaBHEHNE OKMCANTENb HOBOCCTAHOBUTE/IbHOM
DemoHcTpauyuu peaKkuuu. dbopmmposaHue
OKNCNNTENIbHOBOCCTAHOBUTE/IbH Mcnonb3oBaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHWNIN TEKCTbI roOTOBHOCTU
ble peaKkuuun: ropeHne, peakumm y4yebHMKa, cnpaBoYHble MaTepuasnbl (NepnoguYeckyto cuctemy obyuvatowmxca K
pa3NoXKeHuA, CoegUHEHUS. XMmmyeckux anemeHTos . U. MeHpeneesa, Tabanuy pactsopm CamMOpa3BUTUIO
MOCTW KMUCJIOT, OCHOBAHMUI U CONIEN B BOAE, INEKTPOXMMUYECKNIA
PAL HANPAXKEHUI MeTannoB.).
WUtoro 68 4 ( U3 HMX 3 4 pe3epsa)

9 Knacc

Tema, pasaen

MpeameTHOEe coaepiKaHue

Metogbl u popmbl opraHM3aLMm obyueHua. XapaKTepucTuka

,U,OCTM)KEH ue TMYHOCTHbIX

ONEeKTPOHHbIe

Kypca, AeATeNnbHOoCTM obyyatowmxcsa. Pesy/nbTaTos B pamkax (umdposbie)
peanunsauyunn moayna
KONINM4ecTBo ) o ” obpasoBartesibH
LLIKONbHbI YPOK
uacos paboueii nporpammbl blé pecypcbl
BOCNUTAHUA

NosTOpeHue n MepnoanyecKknit 3aKoH. XapaKkTepu3oBaTb XMMUYECKUE 3N1eMeHTbl NepBbIX TPEX aKTUBM3aumA https://resh.ed
yrnybnenue MNepuogmueckasa cmctema nepuoaos, KasnAa U Kanbuma No UX NONOXKEHUIO B MOTUBALUUM K u.ru/
3HaHUMU XMMUYECKUX INeMEeHTOB Mepunoanueckon cucteme I U Menpeneesa. NO3HaHMIO U
OCHOBHbIX A. . Mengeneesa. CTpoeHue KnaccnoumumpoBaTb M Ha3blBaTb HEOPraHMYECKMe BeLLecTBa obyyeHuo https://skysmar
pasaenos aTOMOB. 3aKOHOMEPHOCTH B N3yYeHHbIX KNaCCoB. t.ru/
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Kypca 8 Knacca
(54)

N3MEHEHMN CBOMNCTB

XMMMUYECKUX 3/IEMEHTOB NEPBbIX
TPEX NeprMoaoB, Kaaua, Kanbums
N UX COeANHEHMN B COOTBETCTBMM
C MNONOXEHMEM 3/IEMEHTOB B
nepuoamMyYecKkon cucteme m
CTPOEHMEM X aTOMOB.
Knaccnoukauma n HomeHKknaTypa
HeopraHM4YeCcKmx BeLecTB
(mexayHapogHaa u
TpMBMANbHAA). XMMMYECKNE
CBOIACTBA BELLECTB, OTHOCALLMXCA
K Pa3/IMYHbIM Knaccam
HEeOpPraHMYECKNX COEAUHEHUI, UX
reHeTu4yecKan cBA3b
HEOpPraHM4YeCKUX BELLECTB.
CTpoeHue BewecTsa: BUAbI
XMMUWYECKOM CBA3U U TUMbI
KPUCTAaNINYECKNX PELLETOK.
3aBMCMMOCTb CBOMCTB BELLECTB OT
NX CTPOEHMUA.

AemoHcTpauuu:

Mogenu KpUCcTannamnyeckmx
PEeLWEéTOK HEOPraHMYEeCKUX
BeLLecTB.

KopoTKkonepnoaHasa n
ONVHHOoNepuoaHaa Gopmbl
MNepurogmueckomn cnctemol
XUMMUYECKUX 2IEMEHTOB

L. U. MeHpeneesa.

OnucbiBaTb 06LWME XMMNYECKME CBOMCTBA BELLLECTB Pa3/IMYHbIX
KNaccoB, NOATBEPXKAATb CBOMCTBA NPUMEPAMM MOJIEKYNAPHbBIX
YPaBHEHWNI XUMUYECKUX PeaKLMUN.

Onpeaenatb BUA XMMUYECKON CBA3M U TUMN KPUCTANINYECKOM
peLETKU BeLecTsa.

MporHo3mMpoBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTHM OT UX
CTpoOeHus

BbicTpanBaTb pa3BEpPHYTble MMCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaLmio 13 y4ebHUKa U CNPaBoOYHbIX
MaTepMano., rPamMOTHO MCNO/1b30BaTb U3YUYEHHbIA NOHATUIAHDIN
annapart Kypca XMMnu.

Mcnonb3oBaTb NPUY BbINOAHEHUM YYebHbIX 3a4aHWUI U B NpoLuecce
nccnenoBaTeIbCKON AEeATENBHOCTU Hay4YHOMONYAAPHYHO
NNTEepaTypy XMMNYECKOTo COAEPKAHMSA, CNPaBOYHbIe MaTepuanbl,
pecypcbl MHTepHeTa.

dopmuposaHue
rOTOBHOCTM

obyuatowmxcs K

CaMOpa3BUTUIO
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Tema 1.
OcHOBHble
3aKOHO-
MepHOCTH
XUMMUUYECKUX
peakuuii
(44)

Knaccudmkauma xummyeckmx
peaKkLunin No pasInYHbIM
npu3HakKam (no uncny u

COCTaBY Yy4aCTBYHOLIMX B PEaKLUM
BELLEeCTB, Mo TeN10BOMY 3hPeKTy,
NO U3MEHEHMUIO CTeNeHeM
OKUCNEHMUA

XMMUYECKMX 3/IEMEHTOB, MO
0bpaTMMOCTH, MO y4acTumIo
KaTanmMsaTopa).

K30 U 3HA0TEPMUYECKNE
peakuum, TEpPMOXMMUYECKUNE
ypaBHeHus. MoHATME O CKOPOCTH
XMMUWYECKOM peakLmu.

MOHATME O FOMOTEHHbIX U
reTeporeHHbIX peakumax.
MoHATHEe 06 ob6paTUMBIX U
HeobpPaTUMbIX XMMUYECKNX
peakuyuax. MoHaTnE O
XMMUWYECKOM PAaBHOBECUM.
daKTopbl, BAMAOWME Ha
CKOPOCTb XMMWYECKOWN peakunm un
NOJIOXKEHNE XMMMNYECKOTO
paBHOBecKA.
OKUCNIUTENIBHOBOCCTAHOBUTE/IbH
ble peakunu (3N1eKTPOHHbIM
6anaHc okmcau
TE/IbHOBOCCTAHOBUTE/IbHOM
peakumm).

AemMoHcTpauuu:

PacKpblBaTb CMbIC/A M3y4aeMbIX MOHATUN U NPUMEHATb 3TU
NMOHATUS NPU ONUCAHUM CBOMCTB BELLLECTB U UX NPEeBPaLLEHUN.
KnaccndumumpoBaTb XMMUYECKME peaKumm No PasinyHbIM
NPU3HaKam.

YcTaHaB/MBATb 3aBMCMMOCTb CKOPOCTU XMMUYECKOM peaKkuum ot
pa3nunyHbIX GAKTOPOB.

MporHo3mMpoBaTb BO3MOXKHOCTU NPOTEKAHUA XMMUYECKMX
npeBpaLLeHMI B pa3nYHbIX ycnosmax Onpesenatb OKUCAUTEND U
BoccTaHoBuTenb B OBP.

CocTaBNATb 3NEKTPOHHbIM HanaHc peakLumm.

Mpon3BoAUTb BbIMUCAEHMA MO XMMUYECKUM YPABHEHUAM.
BbicTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaymo 13 y4ebHMKa U cnpPaBoYHbIX
MaTepu1anos, rPaMOTHO UCMO/Ib30BaTb U3YYEHHbIA NMOHATUNHDIN
annapaT Kypca XMmuu.

Mcnonb3oBaTb Npu BbINOJHEHMM Y4ebHbIX 3a4aHWI 1 B NpoLecce
nccnenoBaTeIbCKOM AEATENIbHOCTM HAYYHOMOMYAAPHYHO
NIMTEPaTypy XMMUYECKOTO COAEPKAHUSA, CMPABOYHbIE MAaTeEPUabI,
pecypcbl MHTepHeTa.

aKTMBU3aUMSA

MOTMBALMU K
MO3HAHWUIO U
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3aBMCUMMOCTb CKOPOCTU
XUMUNYECKON.

peaKkLunn OT pasnnyHbIX GakTopoB
Bo3aeicTeme KaTannsaTtopa Ha
CKOPOCTb XMMUYECKOMN peakumu.
Mpumepbl HEO6PATUMbIX U
0bpaTUMbIX peakuuit.

CmeweHune paBHoBeCHA
XMMMUYECKOM peakuum.
BbluncneHua:

— KONMYecTBa BelLecTBa, 06bEMa
M Maccbl peareHToB Unu
NPOAYKTOB MO YpaBHEHUAM
XMMUYECKUX PeaKLMiA.

Tema 2.
dneKTponuTuye
CKan
auccoumaums.
Xumunueckue
peakuuu B
pactBopax

(84)

Teopua aNeKTPOANTUYECKOM
auccoumnaumn. INeKTPoanUTbI U
HE3NEKTPONTHI.

KaTnoHbI, aHNOHbI MexaHu3m
Anccoumnaummn BeLLLEeCTB €
pPas3INYHbIMKN BUOAMMN
Xnmmyeckom ceasu. CteneHb
anccoumnaumn. CunbHble U
cnabble 3N1eKTpoAuTbl. Peakumm
MOHHOTo 0bMmeHa, yCnoBUA UX
npoTeKkaHua. MoHHble ypaBHEHUS
peakuuin. Xummnyeckme CBOMCTBA
KMCNOT, OCHOBAHWI 1 CONen B
cBeTe npeacTasB/ieHn 06
3NIeKTPOINTUYECKOM
anccoumnaumun. Cpeaa pacteopa.

PacKkpblBaTb CMbIC/ M3y4aeMbIX MOHATUM, @ TAaK¥Ke CMbIC/1 TEOPUK
3NEKTPONNTUYECKOW ANCCOLMALMMN.

O6BbACHATb NPUYMHBI 3/IEKTPONPOBOAHOCTM BOAHbIX PaCTBOPOB.
CocTaBATb YPaBHEHUA AMCCOLMALNMN KUCAOT, LLLENOYEN U CONEN,
NOJIHbIE U COKPALLEHHbIE MOHHbIE YPABHEHWUA XMMUYECKUX
peakuMin MoHHoro obmeHa.

MNaHWMPOBATb M OCYLLECTBAATL HA NMPAKTUKE XMMUYECKUNE
9KCNEepPUMEHTbI, NPOBOAUTL HabOAEHUA, AeNaTb BbIBOAbI NO
pe3y/nbTaTaM 3KCNepPUMEHTa.

CnepoBaTb NpaBunam 6esonacHoi paboTbl B nabopaTopun npu
MCNO/Ib30BaHNN XMMUYECKOM Nocyabl U 060py0BaHUA
Mpon3BoAMUTb BbIYUCAEHUA MO XMMUYECKUM YPABHEHUAM.
BbicTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE U YCTHbIE OTBETbI C
0onopoi Ha MHPOPMaLMIO N3 y4ebBHMKaA N CNPaBOYHbIX
MaTepuranos, rPAMOTHO MUCMOb30BaTb U3YYEHHbIA NOHATUNHbLIN
annapaT Kypca XMmuu.

aKTMBM3aUMA

MOTMBALMU K
NO3HaHWUIO U
obyueHunio
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MoHATME O rmaponse conen.
KauvecTBeHHble peakunm Ha
KaTMOHbI N @aHNOHBDI.
AdemoHcTpauunu:
dneKTpuyeckaa NpoBOANMOCTb
pPacTBOPOB BELLECTB; ABUKEHNE
MOHOB B 3/IEKTPMUYECKOM Noe.
OnbITbl, UAAKOCTPUpPYOLWLNE
NPU3HaKKN NPOTEKAHMA peakumi
WMOHHOro obmeHa.

OnbITbl MO ONpeaeneHunto cpeabl
B

pacTBopax conel (xnopmaa
HaTpuA, KapboHaTa HaTpus,
Xnopuaa UnMHKa).
NabopaTtopHble U NpaKTUYeckue
pabotbl

NabopaTopHblii onbIT:

Peakumn MoHHoro obmeHa B
pacTBOpax 3/IEKTPOUTOB:
cynbdata meau(ll) n wénoum,
KapboHaTa HaTpuA N CONAHOM
KMCNOTbI, peaKkums
enTpanusaumm

MeXAY r’MAPOKCUAOM Kasnsa U
CONNAHOM KUCNOTOMN.
MpakTHuecKan pabora:

No 1 PeweHue
3KCnepMmeHTaNbHbIX 33434 No
Teme.

Mcnonb3oBaTbh NpU BbINOJIHEHUM y4ebHbIX 3a4aHWNI U B npouecce
nccnenoBaTe/IbCKOM AeATENIbHOCTU Hay4HOMONY/IAPHYO
NNTepaTypy XMMMUUYECKOTO COAEPKAHMA, CNPaBOYHbIe MaTepuansl,
pecypcbl UHTepHeTa.
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Bbluncnenusa:
— NO YPAaBHEHMAM XMMUYECKMX
peakumm

Tema 3. O6wan
XapaKTepUCTUK
a XMMMUYECKUX
3/1IeMeHTOB
VIIA-rpynnbl.
FanoreHbl

(44)

O6uWan xapakTepucTmnka
ranoreHoB. OcobeHHOCTH
CTPOEHMA aTOMOB 3TUX
3/1EMEHTOB, XapaKTepHble A
HUX

cTeneHn okucneHuns. CTpoeHue u
du3nyeckme cBOMCTBA NPOCTbIX
BELLECTB — ra/oreHos.
Xummnyeckune

CBOMCTBA HAa NpUMepe x10pa
(B3anmopeincTeme c MeTannamm,
HEMETANINAMMU, LLLENOYAMM).
Xnoposogopoa. ConaHas
KMCNOTa, XMMUYECKMNE CBOICTBA,
noslyYyeHue, MPUMEHEHME.
KauecTBeHHble peakuun Ha
ranoreHUamNoHbI.

LetictBune xnopa un
XN0pOBOAOPOAA Ha

OpraHM3m YenoBeka. BaxHenwmne
XNOpUAbl N UX HAXOXKAEHMeE B
npupoze.

AemMoHcTpauuu:
Buageomatepuanbl: ranoreHbl U ux
coenHeHuA

O6pasupbl x10pNa0B.
NabopartopHbie U NpaKTUYecKkme

O6bAcCHATb 06 Me 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB
HEMETaNN0B U UX COeAUHEHUI B Npeaesiax Manbix Nepnoaos u
rnaBHbIX noArpynn MNepnogmyeckon cucTteMbl XMMUYECKUX
31€MEHTOB C Y4ETOM CTPOEHUA UX aTOMOB.

XapakTepun3oBaTb GM3NYECKME U XMMUYECKME CBOMCTBA NPOCTbIX
BELLECTB ra/IoreHoB (Ha NPUMepe XN10Pa) U COXKHbIX BELLECTB
(xnopoBogopoaa, xnopuaa HaTpma), cnocobbl UX NONYYEHWUS,
NPUMEHEHMNE U 3HAYEHUE B NPUPOLE U KMU3HU YeOBEKa.
Onpenenatb rafloreHNAMOHbI B pacTBope.

MNaHMPOBATb M OCYLLECTBAATL HA MPAKTUKE XMMUYECKUNE
3KCNEPUMEHTbI, MPOBOAUTb HabAtOAEHNA, AeNaTb BbIBOAbI NO
pe3ynbTaTaM 3KCNEPUMEHTA.

CnepoBatb NpaBuiam 6e3onacHol paboTbl B 1abopatopun npum
MCMONb30BaHMM XMMUYECKOWN NOCYAbl M 060pyA0BaHMUA.
BbicTpanBaTb pa3BEPHYTbIE MMCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha uHpopmaumo 13 y4ebHMKa MU CNpPaBoYHbIX
MaTepmasnoB, rPaMOTHO MCNO/b30BaTb U3YUYEHHbI NOHATUIAHDIN
annapaT Kypca XMmuu.

Mcnonb3oBaTb Npy BbINONHEHMM y4ebHbIX 3a4aHKI 1 B NpoLecce
nccnenoBaTesIbCKoOM AEeATENbHOCTM HAYYHOMNOMNYAAPHYHO
NIMTEPaTypy XMMUYECKOTO COAEPKAHMA, CNPAaBOYHbIE MaTepuabl,
pecypcbl UHTepHeTa.

aKTMBM3aumA

MOTUBALUM K
NO3HaHUIO U
obyuyeHuo

dopmupoBsaHue
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paboTbl

NabopaTtopHblii onbIT:
PacnosHaBaHue Xx10pNANOHOB
MpakTuyeckas paboTa:

No 2 MonyyeHune conaHom
KMUC/IOTbI, U3y4eHMe eé CBOICTB
BbluncneHusa:

— MO YPaBHEHMAM XMMMUUYECKMX
peakuuin, eciv oguH us
peareHToB AaH B U30bITKE;

— 0O6BEMOB ra3oB Mo ypaBHEHWUIO
peaKLuMn Ha OCHOBE 3aKOHa
06BbEMHbIX OTHOLLEHWI ra30B.

Tema 4. O6wan
XapaKTepUCTUK
a XMMUYECKUX
anemeHTtoB VIA-
rpynnbl. Cepa u
eé

coeguHeHums (5
u)

O6w,an xapaKTepncTnKa
anemeHToB VIArpynneol .
OcobeHHOCTM CTpOoeHMA

aTOMOB 3TUX 9/1EMEHTOB,
XapaKTepHble ANA HUX CTENEHN
oKkucnenua. CtpoeHue

N pM3nYECKne CBOMCTBA NPOCTbIX
BELLLEeCTB — KMCN0pPOAa 1 cepbl.
AnnotponHblie moanduKaumm
Kucnopozaa u cepbl. XuMmnyeckue
CBOICTBa Cepbl.

CepoBogopoa, CTpoeHMe,
bur3nyeckne n xmmmyeckme
csonctea. OKcnabl cepbl Kak
npeacTaBmuTeIN KUCAOTHbIX
oKkcmpaos. CepHaa KMCNOTa,
bur3nyeckne n xmmmyeckme

O6bACHATb 06LME 3aKOHOMEPHOCTU B USMEHEHWUN CBOMCTB
anemeHToB VIArpynnbl U UX COEANHEHWNI C YY4ETOM CTPOEHUA UX
aTOMOB.

XapaKtepunsoBaTb pU3MYECKME U XMMUYECKME CBOMCTBA NPOCTOro
BELLECTBA Cepbl U €€ coeaMHEHU (cepoBOAOPOAA, OKCMAOB
cepbl, CEPHOM KMCNOTbI, CyNbdaToB), CNOCOObI UX MNONYYEHUS,
NPUMEHEHME U 3HAYEHUE B MPUPOAE U XKU3HU Yesl0BEKa.
Onpepenatb Hannumne cynbPaTMOHOB B pacTBope.

O6BbACHATL CYLLHOCTb 9KON0rMYECcKUX Npobaem, CBA3aHHbIX C
nepepaboTKoM coegmMHEHUI cepbl.

MnaHMpPoOBaTb M OCYLLECTBAATb Ha NMPAKTUKE XMMUYECKUNE
3KCNEePUMEHTbI, MPOBOAUTb HabaoaeHNA, AenaTb BbIBOAbI NO
pe3y/ibTaTaM 3KCNnepuMeHTa.

CnepoBatb nNpaBuiam 6e3onacHol paboTbl B n1abopatopun npum
MCMONb30BaHMUM XMMUYECKOWN NOCyAbl M 060pyaOBaHUA.
Mpoun3BOAUTL BbIYMCAEHMA MO XMMUYECKUM YPABHEHUAM.
Mcnonb3oBaTb Npu BbINOAHEHUM Y4ebHbIX 3a4aHUM TEKCTbI

aKTMBM3aUMA
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cBoncTBa (obuwme Kak
npeacTaBmTeNa KNacca KUCAOT U
cneunduyeckmne), npuMmeHeHme.
Xumunyeckume peakumu, nexawme
B OCHOBE NMPOMbILWAEHHOTO
cnocoba NonyYeHUs cepHo
KucnoTbl. AnnapaTtbl U
npoTeKatoLwme B HUX NpoL,ecchbl
(Ha npumepe npounssoacTBa
CEPHOM KUCNOTbI).

Conuv cepHOM KUCNOTI,
KayecTBeHHas peakuma Ha
cynbdaTnoH. HaxoxaeHune cepbl
N eé coeAnHEHUI B npupoae.
XMMMYeckoe 3arpasHeHune
OKpy:KatoLlen cpeapbl
CoeaMHEHUAMMU cepbl (KUCNOTHbIE
[0XAW, 3arpA3HEHne Bo3ayxa u
BOAOEMOB), cnocobbl ero
npeaoTBpaLLeHums.
AemoHcTpauuu:

Konnekyuu (BuaeomaTepmanbl):
cepa 1 eé coegMHeHus.
O6yrnneaHue caxapa nog,
NencTBMEM KOHLLEHTPUPOBAHHOM
CEePHOM KUCNOTbI.
NabopartopHbie U NpaKTUYecKkne
paborTbi

NabopartopHbie onbITbl:
O6HapyxeHune cynbpaTMOHOB

y4yebHUMKa, cnpaBoYHble maTepuansbi (Meprognyeckyo cuctemy
XMuyeckux anemenTos . . MeHaeneesa, Tabsmuy pactsopu
MOCTW KMCJIOT, OCHOBAHUI U COJIEN B BOAE, INEKTPOXUMUYECKNIA
pPAL HAaNPAXKEHU MeTannos).

Mcnonb3oBaTh NPU BbIMOJIHEHUM Y4ebHbIX 3a4aHMN U B NpoLiecce
nccnenoBaTe/IbCKOMN AeATENIbHOCTU Hay4HOMONY/IAPHYO
INTEPaTypy XMMUYECKOTo COAEPKaHWSA, CPaBOYHbIe MaTepuanbl,
pecypcbl UHTepHeTa.
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B3anmopaeincreune pasbaBneHHOM
CEepPHOWN KMUC/IOTbI C LUHKOM
BbluncneHusa:

— M0 YPaBHEHUAM XMMUNYECKNX
peaKkuni;

— MaccoBOW 40/ BbIX0OAa
NpoAayKTa peakuuu.

Tema 5. O6wan
XapaKrepu-
CTUKA
XUMUYECKUX
anemen-

Tos VA-rpynnbl.
A3sor,

dochop u nx
coeauHeHUA

(7 4)

O6uLan xapaKTepucTnka
anemeHToB VArpynnel.
OcobeHHOCTM CTPOEHMS

aTOMOB 3TUX 3/1IEMEHTOB,
XapaKTepHble AN HUX CTENEHMU
oKucneHus. A3or,
pacnpocTpaHeHue B Npupoae,
dur3MYECKMEe N XMMMYeckme
CBOICTBA.

KpyrosopoT a3oTa B npupoae.
AMMMaK, ero pusmyeckune u
XMMMUYECKMEe CBOICTBA,
nonyyeHue n npumeHeHue. Conu
aMMOHMUA, Ux pusnyeckmne

N XMMMUYECKMEe CBOMCTBA,
NpPUMEHEHME.

KauecTBeHHasA peaKkuma Ha UOHbI
aMMOHMA.

A30THas KNCNoTa, eé pmusmyeckune
N XMMMUYECcKMe cBolicTea (obupe
KaK npeacTaBuTena Knacca
KMCNOT M cneunduryeckue).
Mcnonb3oBaHWe HUTPATOB U

O6bACHATb 06LME 3aKOHOMEPHOCTU B USMEHEHUW CBOMCTB
anemeHToB VArpynnbl U X COEAUHEHUIN C Y4ETOM CTPOEHMUA UX
aTOMOB.

XapakTepun3oBaTb GM3NYECKME U XMMUYECKME CBOMCTBA NPOCTbIX
BelLecTB a3oTa U pochopa 1 Ux coeguHeHN (ammmaka, conen
aMMOHMSA, a30THOM KUCNOTbI, HATPATOB, oKcuaa dpocdopa(V) n
docdopHoit KucnoTbl, pochatos), cnocobbl UX NOAyYEHUS,
NPUMEHEHMNE U 3HAYEHUE B NPUPOLE U KMU3HU YeNOBEKa.
Onpenenatb MOHbl aMMOHMUA U dochaTUOHbI B PacTBOpE.
O6BACHATb CYLLLHOCTb 9KONOTMYECKUX NPObAEM, CBA3AHHbIX C
HaxoXAeHNeM coegmMHeHU a3oTa U docdopa B OKPYKaIOLLEN
cpege.

MNaHWMPOBATb M OCYLLECTBAATL HA NMPAKTUKE XMMUYECKUNE
3KCNEPUMEHTbI, MPOBOAUTb HabAOAEHNA, AeNaTb BbIBOAbI NO
pe3ynbTaTaM SKCNePUMEHTA.

CnepoBaTb NpaBunam 6esonacHoi paboTbl B nabopaTopum npu
NCMNONb30BaHMM XMMUYECKOWN Nocyabl n 0bopyaoBaHuA
Mpoun3BOAMUTL BbIYMCAEHNA MO XMMUYECKMM YPAaBHEHUAM
Mcnonb3oBaTb Npu BbINOJHEHUM Y4ebHbIX 3a4aHUM TEKCTbI
y4ebHMKa, cnpaBoYHble MaTepuanbl (NEPUOANYECKYIO CUCTEMY
Xumuyeckmx anemeHTtoB [ N MeHgeneesa, Tabaunuy pactsopm
MOCTW KMC/IOT, OCHOBAHWI 1 COMEl B BOAE, IEKTPOXMMUYECKUI
PAL HANPAXKEHUI MeTanNoB).
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conen aMmMOHMA B KayecTse
MWHEpPaNbHbIX yA06peHuN.
Xumunyeckoe 3arpAasHeHume
OKpYyrKatollen cpeapl
coegMHeHnaMM a3oTa
(KMCnoTHbIE A0XKAM, 3arpA3HEHME
BO34yXa, NO4YBbI N BOAOEMOB).
docdop, annotponHoble
moaudukaummn pocdopa,
du13nyecKme n xummnyeckue
csonctBa. Okeng docdopa(V) u
docdopHada kucnota, dusmyeckme
N XMMUYECKME CBOMCTBA,
nonyyeHue .KayectBeHHan
peakuma Ha GochaTMOHbI.
Ucnonb3oBaHue ¢pocdaTos B
KayecTBe MUHEpPasIbHbIX
yaobpeHuit. 3arpsasHeHune
NPUPOAHbLIX BOAOEMOB
dochatamu.

AdemoHcTpauunu:

Konnekuuu: pocodop u mx
coeanHeHun. Bsaumogaencrame
KOHLLEHTPUPOBAHHOW a30THOM
KMCNOTbI C MeAblo.
NabopartopHbie U NpaKTUYecKne
paborTbi

NabopaTtopHbie onbITbl:

1 Bsanmopeiicteume conem
aMMOHMUA

Mcnonb3oBaTh NPU BbIMOJIHEHUM Y4eOHbIX 3a4aHMN 1 B NpoLiecce
nccnenoBaTe/IbCKOM AeATENIbHOCTU Hay4HOMONY/IAPHYO
INTepaTypy XMMMUYECKOT0o COAEPKAHMA, CNPaBOYHbie MaTepualbl,
pecypcbl UHTepHeTa.

37




C WENoYbIO

2 O3HakomneHue ¢ obpasamm
a30THbIX

n pochopHbIX yaobpeHui
MpaKTtnuyeckana pabora:

No 3 lNonyyeHne ammuaka,
N3y4YeHue ero CBOMCTB.
BbluncneHus:

— N0 yPaBHEHUAM XMMUYECKNX
peakumi.

Tema 6. O6wan
XapaKTepUCTUK
a XMMUYECKUX
anemeHToB IVA-
rpynnbi.
Yrnepopa u
KPeMHUA U nx
coeguHeHus
(84)

Yrnepog, annoTponHble
moanduKaumm,
pacnpocTpaHeHWe B NpUpoae,
dU3NYECKME U XUMUYECKNE
CBOICTBa.

Apcopbuusa. KpyrosopoT
yrnepoga B npupoae.

Okcuabl yrnepogaa, nx
dU3NYECKME U XUMUYECKNE
CBOWCTBA, UX AeicTBue

Ha *KMBblE€ OPraHM3Mbl,
nosly4eHme u NpUMeHeHMe.
3Konornyeckmne npobnemol,
CBA3aHHbIE C OKCUA0M
yrnepoaa(lV); runotesa
rnob6anbHOro noTenaeHuns
KIMMaTa; NapHUKOBbIN 3PDEKT.
YronbHasa KUCNOTa U e€ conu, ux
dU3NYECKME U XUMUYECKNE
CBOWCTBA, NOAYYEHME U

O6bACHATb 06LME 3aKOHOMEPHOCTU B USMEHEHUW CBOMCTB
anemeHTOoB IVArpynnbl 1 UX COEAUHEHWI C YY4ETOM CTPOEHUA UX
aTOMOB.

XapaKtepun3oBaTb PU3MYECKNE U XMMUYECKME CBONCTBA NPOCTbIX
BELLECTB Yr1epoaa U KPEMHUA U UX COeANHEHNI (OKCUA0B
yrnepoga, yrosbHom KMcNoTbl, KAPOOHATOB, OKCMAA KPEMHMUSA,
KPEMHMEBOW KUCNOTbI, CUIMKATOB), CNOCOObLI UX MONYYEHUA,
NpMMeHeHNe 1 3HaYeHne B MPUPOAE U }KU3HU YeOBEKa.
Onpepenatb KapboHaT M CMNMKATUOHbI B pacTBope.

O6bACHATL CYLLHOCTb 9KONOTMYECKUX Npobaem, CBA3AHHbIX C
HaxoXKAEHNEM YIIEKUCNIOrO ra3a B OKPYrKaloLen cpese.
NnnoctpnposaTb B3aMMOCBA3b HEOPTraHUYECKUX COEANHEHUN
yrnepofa v opraHMYecKmnx BeLLecTs.

MnaHnpoBaTb M OCYLLECTBAATL Ha MPAaKTUKE XUMUYECKUEe
3KCNEePUMEHTbI, MPOBOAUTb HabaoaeHNA, AenaTb BbIBOAbI NO
pe3ynbTatam aKCcnepummeHTa.

CnepoBatb nNpaBuiam 6e3onacHol paboTbl B n1abopatopun npum
NCMONb30BaHMM XMMUYECKOWN Nocyabl n 06opyaoBaHuMA
Mcnonb3oBaTb Npu BbINOAHEHUM Y4ebHbIX 3a4aHUM TEKCTbI
y4ebHuKa, cnpaBoyHble MaTepuansl (Mepunoguyeckyto cuctemy
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npumeHeHune. KayectseHHasn
peaKkunsa Ha KapboHATUOHDI.
Ncnonb3oBaHMe KapboHaToOB B
ObITY, MeauLnHe,
NPOMbILIEHHOCTU, CE/IbCKOM
xo3scTee. NlepBOHaYanbHble
NOHATMA 06 OpraHMYEeCcKUx
BELLECTBAX KaK O COeANHEHUNAX
yrnepoaa: ocobeHHOCTH cocTaBa
N cTpoeHus. MNoHATUe 0
H6MONOrMYECKM BaXKHbIX
BELLECTBaX: Kupax, benkax,
yrnesogax MatepuanbHoe
€4MHCTBO OPraHUYECKUX U
HEeopPraHNYeCKNX COeaUHEHUN.
KpemHuit, ero pusmyeckme u
XMMUYECKME CBOWUCTBA,
noJlydeHME U NPUMEHEHME B
aneKkTpoHuKe. CoegnHeHUA
KpemHuA B npupoae. Obuwme
npeacTaBieHns 06 okcuae
KpeMHuA(IV) n KpemHuneBol
Kucnote. CUANKATDI, UX
Mcnosab3oBaHue B ObITY,
MeANUMHE, NPOMbILLIIEHHOCTH
BakHeWwme cTponTeNbHble
MaTepuanbl: KEpaMumKa, CTEKNO,
LemeHT, beToH, kene3obeToH.
Mpobnembl 6e3onacHoro
MCMONb30BaHUA CTPOUTE/NBbHbIX

XnMuyeckmux anemeHTos 1 U Menaeneesa, Tabanuy pactsopm
MOCTW KMCJIOT, OCHOBAHUI U CONIEN B BOAE, INEKTPOXMMUNYECKNIA
PAL HANPAXKEHU MeTannos)

Mcnonb3oBaTh NPU BbIMOJIHEHUM Y4eOHbIX 3a4aHMN 1 B NpoLiecce
nccnenoBaTe/IbCKOM AeATEeNIbHOCTU Hay4HOMONY/IAPHYO
INTEPaTypy XMMUYECKOTO COAEPKaHUA, CNPaBOYHble MmaTepuanbl,
pecypcbl UHTepHeTa.
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MaTepunanoB B NOBCEAHEBHOM
KU3HW.

AdemoHcTpauuu:

Mogaenu Kpuctannnveckmnx
peweéToK anmasa, rpaduTa,
MOJIEKYNbI pynnepeHa.
Apcopbuma pacTBOPEHHDIX
BELLLECTB aKTUBMPOBAHHbIM
yrném. MNportmeoras.
Buaoeomartepuansl: cMAMKaTHaA
NPOMbILWNEHHOCTb.

Mogenun moneKkyn opraHn4eckmx
BeLLeCTB.

NabopaTopHble U NpaKTUYecKue
pabotbl

NabopaTopHbliii onbIT:
KayecTBeHHas peakuma Ha
KapbOHaTUOH.

MpakTuueckmne pabotbi:

No 4 MNMonyyeHune yrnekmMcnoro
rasa.

KayecTBeHHas peakuma Ha
KapbOHaTUOH.

No 5 PeweHue
3KCnepMmeHTaNbHbIX

3a4a4 no Teme «HemeTannbi»
BbluncneHusa:

— M0 yPaBHEHUAM XMMUYECKNX
peakuuin, echm oauH n3
peareHTOB AaH B BUAe BOAHOIO
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pacTBoOpa C M3BECTHOM MaccoBom
aoneu.

Tema 7. O6wme
CBOMCTBA
MeTannos

(44)

O6uWan xapakTepmucTmKa
XMMMUYECKMX 3/1EMEHTOB —
METaNNI0B Ha OCHOBaHUMN

nx NonoxeHua B Nepuroanyeckon
cUCTEeME XMMUYECKMX 9N1eMEHTOB
[. N. MeHgeneesa 1 cTpoeHUA
atomos. CTpoeHne meTannos.
MeTannmyeckas cBA3b U
MeTaNINYecKan KpMcTananyeckas
peLweETKa. INEKTPOXMMUYECKNIA
PAL HAaNPAXKEHUA MeTaNNoB.
®dursmyeckne n xmmmyeckue
CBOWCTBA META/INIOB.

Ob6wme cnocobbl NoNyYeHUs
MeTaNNOoB.

MoHATME O KOPPO3UKM METANNOB U
OCHOBHble cNocobbl 3aLWnTbI OT
Koppo3un Crnnasbl (CTasb, YYryH,
AOPaNtOMUHUIA, BPOH3a), X
npumeHeHue B BbITy M
NPOMbILINEHHOCTH
AemoHcTpayuum:

O3HaKkomneHue c obpasuamm
MeTaNNoB 1 CNIABOB, UX
dU3NYECKMMM CBOMCTBAMM
Mogenun KpuUcTananyeckmx
peweToK MeTannos.
Buaeomartepuanbl: KOpposus

PackpbiBaTb CMbIC/1 M3y4aeMbIX MOHATUA U NPUMEHSATb 3TH
NMOHATUS NPU ONUCAHUM CBOMCTB BELLECTB N UX NPEBPaLLEHUN.
O6bAcHATb 06 Me 3aKOHOMEPHOCTM B U3MEHEHUM CBOMCTB
3/1EMEHTOBMETA/INIOB U UX COEAUHEHWNI C YYETOM CTPOEHUA NX
aTOMOB.

XapaKTepun3oBaTb CTPOEHUE MeTannoBs, oblmne dpusnyeckme u
XMMUYECKMEe CBOMCTBA MEeTaN/0B.

XapaKtepun3oBaTb 06LLMeE CNOCOObI MOyYeHMA MeTan/0B.
CnepoBaTb NpaBunam 6esonacHoi paboTbl B n1abopaTopun npu
MCNONb30BaHUN XMMUYECKOM Nocyabl M 060pyA0BaHUA.
Mpoun3BOAMUTL BbIYMCAEHMA MO XUMUYECKMM YPABHEHUAM.
Mcnonb3oBaTb NPU BbINOAHEHUM Yy4ebHbIX 3a4aHMIN TEKCTbI
y4yebHMKa, cnpaBoYHble maTepuansbl (Meprnogmyeckyro cuctemy
XMmmyeckux anemeHToB [l. U. MeHgeneesa, Tabanuy pactsopm
MOCTW KMC/IOT, OCHOBAHMUI U CONEN B BOAE, INEKTPOXMMUNYECKNIA
PAA HaNPsAXKeHUn MeTannos).

Mcnonb3oBaTb NPUY BbINOAHEHUM Y4eBOHbIX 3a4aHWUI U B NpoLuecce
nccneaoBaTeNbCKON AeATEIbHOCTU Hay4YHOMOMNYAAPHYHO
IMTEepaTypy XMMUYECKOTO COAEPKAHMA, CNPaBOYHbIE MaTepuabl,
pecypcbl MHTepHeTa.

aKTMBU3aLMSA

MOTMBALMU K
MO3HAHWUIO U
obyyeHuo

dopmupoBsaHue
rOTOBHOCTM

obyyatowmxcs K

CaMOpa3BUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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METaNN0B.
NabopaTtopHbie U NpaKTUYECKne
paboTbl

NabopaTtopHbie oNbITbI:
O3HaKkomneHue c obpasuamm
CMN/i1aBOB META/INOB.
3aBMCUMOCTb CKOPOCTU peakLmnm
MeTanNa C KUCNOTOM OT NPUPOAbI
meTanna.

BbluncneHusa:

— M0 YPaBHEHUAM XMMUYECKUX
peaKkuuin, echm oauH 3
peareHTOB COAEPKUT NPUMECH.

Tema 8.
BakKHelwume
meTan-

bl U UX
coeguHeHus
(16 v)

LLlenoyHble meTannbl.
MonorkeHue B MNeprogmueckomn
cucTeMe XMMUYECKUX 3/1eMEHTOB
[. N. MeHpgeneesa, cTpoeHue

aTomoB. HaxoxaeHue B npupoae.

dusnyeckme n xmmmyeckme
cBOMCTBa (Ha Npumepe HaTpuA U
Kanua). OKCcuAabl U rTMAPOKCUAbI
HaTpuA U Kanus. NMpumeHeHne
LLLENOYHbIX METAN/IOB U UX
coegNHEeHUNN.
LLlenoyHo3emenbHble MeTanbl
MarHui 1 KanbUmin, cTpoeHne
aTomos. [onoxxeHune B
MNepunogmnueckoi cucteme
XUMMYeckunx anemenTtos . U.
MeHaeneesa. HaxoxkaeHune B

O6bACHATb 06LIMEe 3aKOHOMEPHOCTU B USMEHEHUWN CBOMCTB
31€MEeHTOBMETaN/I0B B rpynmnax n Ux COeANHEHUN C y4ETOM
CTPOEHUA UX aTOMOB.

XapakTepun3oBaTb GpM3nYECKME U XMMUYECKME CBOMCTBA NPOCTbIX
BELLEeCTB MEeTa/IZIOB U UX COeANHEHUI (OKCUA0B, TMAPOKCMAOB,
coneit), cnocobbl UX NONYYEHUA, NPUMEHEHUE U 3HAYEHME

B MPUPOAE U }KU3HU YeoBeKa.

Pacno3HaBaTb C MOMOLLbIO Ka4eCTBEHHbIX PeaKLUMi UOHbI
MeTanNoB (MarHua, aNloMUHUA, LMHKA, Kenesa, meam).
MNaHMPOBaATb M OCYLLECTBAATb HA NPaKTUKE XMMUYECKME
3KCNEePUMEHTbI, NPOBOANTL HAabAAEHMA, AeNaTb BbIBOAbI NO
pe3ynbTaTaM 3KCNepUMeHTa.

CnepoBatb NpaBuiam 6e3onacHol paboTbl B N1abopaTopun npu
MCMO/1Ib30BaHMM XMMUYECKOWN Nocyabl n 060pyaoBaHuUA.
Mpon3BOAUTb BbIYUCAEHMA MO XMMUYECKUM YPABHEHUAM.
BbicTpanBaTb pa3BEPHYTbIE MUCbMEHHbIE U YCTHbIE OTBETbI C
onopoi Ha HPOPMaLMIO N3 yYebHMKa U CNPaBOYHbIX

aKTMBM3aUMA

MOTMBALMU K
NO3HaHWUIO U
obyueHuo

dopmupoBsaHue
rOTOBHOCTM

obyuatowmxcs K

CaMOpa3BUTUIO

https://resh.ed
u.ru/

https://skysmar
t.ru/
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npupoge. dusnyeckme n
XMMUYECKME CBONCTBA.
BakHelWwKne coegnHeHun
KanbuuaA (OKcuAa, ruapoKcua,
conu). ECTKoCTb BOAbI U
Cnocobbl eé ycTpaHeHus.
AntomunHuin. NonoxkeHune B
Mepunoamnyeckoi cucteme
XMMMUYECKMX 31EMEHTOB

[. N. MeHgeneesa, cTpoeHue
aToma. HaxoxaeHue B npupose.
dursnyeckne n xMmmyecKkmne
cBoiicTBa. AMoTepHble
CBOICTBA OKCMAaA U TMApoKcHnaa.
HKeneso. MNonoxeHne B
Mepuogmueckomn

CUCTEME XMMUYECKMX 3/IEMEHTOB
[. N. MeHpgeneesa, cTpoeHue
aToma. HaxoxaeHue B npupoae .
dursnyeckne n xMmmyeckmne
csounctea. OKcuabl,

rmapokcuabl n conu xenesa(ll)

n kenesa(lll).

AemMoHcTpayuum:
B3aMmopaencTemne HaTpma C
BOAOWN.

OKpalumBaHMe N1aMeHn MOHaMU
HaTPMA U Kanus.

OKpalumBaHMe N1aMeHn MOHaMU
KanbLuA.

MaTepmasioB, rPaMOTHO MCMNO/1b30BaTb U3YUYEHHbI NOHATUIAHbIN
annapar Kypca XMMnu.

Mcnonb3oBaTh NpU BbINOJIHEHUM Y4eOHbIX 3a4aHMIN U B NpoLiecce
nccnenoBaTe/IbCKON AeATENIbHOCTU Hay4HOMONYIAPHYO
INTEPaTypy XMMUYECKOTo COAEPKaHWSA, CNPaBOYHbIe MaTepuanbl,
pecypcbl UHTepHeTa.

43




B3anmopeicrteme okcnaa
KanbLusa ¢ BOAOW.
Bngeomartepuanbl: ropeHune
Kenesa B Kucsopoge 1 xnope
NabopaTtopHbie U NpaKTUYECKne
paboTbl

NabopaTopHbie oNbITbI:
O3HaKkomneHue c obpasuamm
ANIIOMMUHUA U €ro Cr/iaBos.
AmdoTepHble CBONCTBA
rMapoKcMaa aNtoMUHUA.
KauvecTBeHHble peaKkLunm Ha MOHbI
xKenesa.

MpaKruueckune paborTbli:

No 6 *KEécTKocTb Boabl U MeToAbl
eé ycTpaHeHusa

No 7 PeweHue
3KCNEePUMEHTANbHbIX

3agady no teme «MeTtannbi»
BbluncneHua:

— MO YPaBHEHUAM XMMMUYECKUX
peakumn, ecnv oguH mns
peareHToB gaH B U36bITKe Man
COAEPXKUT NPUMECH;

— MacCcoBOW 40U BbIXOAa
NPOAYKTA peakumu.

Tema 9.
BewectBa n
martepuanbi B
KU3HU

HoBble maTepuanbl U TEXHONOTUU
BelectBa n maTtepuannl B
I'IOBCG,D,HGBHOIZ KU3HUN YeN0oBEKa.
Xumua v 300poBbe.

XapaKTepur3oBaTb PO/ib XMMUU B Pa3NnYHbIX chepax
AeATEeNbHOCTU N0AEN, OCHOBHbIE BELLECTBA U MaTepmansbl,
NPUMEHsIEMbIe B KM3HU COBPEMEHHOTO YEN0BEKA
O6bACHATb ycnoBMA 6€30NacHOro NCNoNb30BaHUA BELLECTB U

dKTUBM3auunAa
MOTUBaUUNN K
NO3HAHUIO U

https://resh.ed
u.ru/

https://skysmar
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yenoBeKa besonacHoe ucnosibzoBaHue XMMUYECKMX peaKkuuii B 6bITy. obyuyeHuto t.ru/
(3u) BELLECTB U XMMUYECKMX peakumii | AHaNM3MPOBaATb U KPUTUYECKU OLEHUBATb MHOPMALMIO O
B H6bITy. MPUpPOAHbIE UCTOYHMKM BIMAHUM NPOMbILLNEHHOCTH, CE/IbCKOTO XO3ANCTBA, TPAHCNOPTa U
yrnesoAopoaos (yronb, AP Ha COCTOAHME OKpYXKatoLLeln cpeabl.
NPUPOAHLIV ras, HedTb), YMeTb OKa3blBaTb NEPBYH NOMOLLb MPU XMMUYECKMUX OXKOrax u
NPOAYKTbl nx nepepaboTKku, nx OTpaBAEHMUAX.
po/b B H6bITY M NPOMBbIWAEHHOCTU. | MPUHMMATL yyacTue B 0bcyKaeHUM Npobiem XMMUYecKom K dopmuposaHue
OCHOBbI 3KO/IOMMYECKOM 3KONI0TMYECKOM HanpPaB/eHHOCTH, BbICKa3biBaTb COOCTBEHHYIO rOTOBHOCTH
rPAamMOTHOCTH. no3uuuto no npobaeme n npegnaratb BO3MOXKHbIE NyTU eé obyuatomxcs K
Xnmumyeckoe 3arpAasHeHne peleHmnsa. CaMOpPasBnTUiO
OKpYy»KatoLei cpeabl (NpeaenbHo
A0NYCTUMAA KOHUEHTpauma
Bewects — MAK).
Ponb xumum B pewweHmm
3KONOrMYecKmx npobaem.
WUtoro 68 4 (U3 HKMX 3 4 pe3epBa)
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