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[ToAscHUTeNnbHaa 3anuncka

Pabouas nporpamMmMa no XxvuMuu ana 9 Knacca cocTtaB/ieHa Ha OCHOBE (DefilepabHOr0 KOMMOHeHTa
rocyfapCTBeHHOro CcraHgapTa OCHOBHOro o6uiero o06pa3oBaHWs, YTBEPXKAEHHOro MpUKasom
MuHucTepcTBa ob6pasoBaHus P® Nel089 ot 05.03.2004, npvMepHOIi NporpaMmMbl OCHOBHOIO 06LLEr0
06pa3oBaHMA NO XUMWW [1S OCHOBHOWM LIKOMbI, aBTopckoi nporpammbl O C. labpuensHa. W
OpPUEHTMPOBaHa Ha pPaboTy Mo yyebHMKY Xumusa 9 Knacc: y4yebHUK Ans  06LeobpasoBaTe/bHbIX
yupexaeHuii/ O.C.MabpuensiH - M.: poda, 2014

2. HopmatuBHble JOKYMEHTbI 418 COCTAB/EHUA NPOrpamMmbl:

defepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-93 «O6 o6pa3oBaHun B Poccuiickoli Pegeparum»;
"ocynapcTBeHHast nporpamma Poccuiickoin ®epepaunn «Pa3snutue obpaszoBaHms» Ha 2013-2020 rofbl;

YctaB BOY rumHasmm Ne 66 Mpumopckoro paioHa CaHkT-INeTep6ypra (HoBas pefakumsi), cornacosaH
MnaBoin  agmuHucTpaumm  lMpumopckoro  paiioHa  CaHkT-MeTepbypra 27.03.2015 ., yTBepX[eH
pacnopsbkeHnem Komuteta no o6pasoBaHuto ot 20.04.2015 r. Ne 1891-p;

Ob6pasoBaTenbHass nporpamma OCHOBHOro ob6uwero ob6bpasoBaHuns (PKIOC) BOY rumHasum  Ne 66
MpumMopckoro paiioHa Cr6 (HoBas pepakumsa), nNpuHsATas Ha 3acegaHum [Meparormyeckoro CoseTa
25.05.2018, npoTtokon Ne 6, yTBepxaeHHoM anpekTopom 30.05.2018, npukas Ne 322;

ObpasoBaTtenbHas nporpamma cpefgHero ob6buwero o6pasoBaHus (PKIOC) BOY rumHasmm  Ne 66
Mpumopckoro paiioHa CIl6 (HoBas pefdakuus), MNpuHATas Ha 3acefaHun [legarormnyeckoro CoseTa
25.05.2018, npoTokon Ne 6, yTBEpXaAeHHOI anpekTopoM 30.05.2018, npukas Ne 322;

Ob6pasoBaTenbHas nporpamma OCHOBHOro o6uwero o6pasoBaHus (ProcC) IBOY rumHasmm  Ne 66
MpumMopckoro paiioHa Cr6 (HoBas pepakuusa), nNpuHATas Ha 3acegaHum [Meparormyeckoro CoseTa
25.05.2018, npoTokon Ne 6, yTBEpXAeHHOI anpekTopoM 30.05.2018, npukas Ne 322;

MepeyeHb OpraHuW3alWil, OCYLLECTBAAIOWMX BbI6OP Y4ebHbIX MOCO6UIA, KOTOpble [OMyCKalTCH K
MCMOoMb30BaHUIO MNpY peanv3aumy 006pa3oBaTesibHbIX MPOrpaMM HayabHOro, OCHOBHOIO O6LLEero u
OCHOBHOrO cpefiHero o6pa3oBaHusl, YTBEPXAEHHbIX Mpukazom MuHuctepctea PP o1 09.06.2016 roga,
npukas Ne 699;

denepanbHblii NepeyeHb YUe6HNKOB, PEKOMEHJ0BAHHbIX (A0NYLLEHHbIX) MUHUCTEPCTBOM 06pa3oBaHns K
MCMOMb30BaHWIO B 00pa3oBaTe/lbHbIX YUPEXAeHUsX, peanusylownx ob6pasoBaTesibHble MpPOrpammel
obuiero obpasoBaHmsa Ha 2016-17 yuyeOGHbI rof, YTBepXAeHHbI npukasoM MO u Haykm P® Ne 253 or
31.03.2014 r;

YuebHbln npaH BOY ruMHasum Ne 66 Ha 2018-2019 yuebHbIA rod, NPUHAT Ha 3acefaHuu
negarornyeckoro coseta 20.04.2018, npoTokon Ned, yTeepXaeH aAnpekTopom 27.04.2018, npuka3 Ne 262.

Obuwas xapakTepnuctuka yyebHoro npegmeTa

B cootBeTcTBUM C DefepanbHbIM rocyfapCcTBEHHbIM 06pa3oBaTe/ibHbIM CTaH4APTOM OCHOBHOIO
obulero o06pa3oBaHUs yuvallMecs [AO/MDKHbI OBfafeTb TakKMMK MNO3HaBaTe/lbHbIMU  YUYeOHbIMM
[NEeNCTBUAMU, KaK yMeHune (popMynnpoBaTb NPo6ieMy U rMnoTesy, CTaBUTb LeM M 3adadn, CTPOUTb
naaHbl JOCTUXEHUS uUenel M peleHnss NocTaBfieHHbIX 3afady, NPOBOAUTb 3KCMEPUMMEHT U Ha €ero
OCHOBE JenaTb BbIBOAbl M YMO3aK/IHUYeHUs, NPeACcTaBNATb UX W OTCTamBaTb CBOK TOUKY 3peHUs.
Kpome 3aToro, yuvalimecs A0/KHbl OBMafeTb YY4eOHbIMU AeACTBUAMMU, MO3BONSOWMMUA UM LOCTUYbL
JIMYHOCTHbIX, NPEAMETHbIX 1 MeTanpeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB.



Mpegnaraemas nporpaMma no XUMWUKW PackpbiBaeT BKIaf y4eOHOro npeameTa B AOCTUMXKEHME Lieneit
OCHOBHOrO 06Lero o6pa3oBaHns 1 ONpeaensieT BXXHENLNE COAepXKaTeNlbHble TMHUN NpeaMeTa:

- «BeLLeCTBO» - 3HaHMEe O COCTaBe W CTPOEHMU BELLECTB, WX CBOWCTBAX M 6GMONOrMYECKOM
3HaYeHUN;

- «XUMUYeCKass peakuus» - 3HaHUe O MpeBpalleHUaX OfHWX BewecTB B ApYyrue, YCNOBUSAX
NpOoTeKaHNsa TakMX NpeBpaLLeHnii 1 cnocobax ynpaBneHns peakuusamm;

- «MPUMEHEHME BELLECTB» - 3HaHWe W OnbIT 6e30macHOro obpalleHus € BelecTBamu,
maTtepuanamu 1 npoueccamm, He06X0ANMbIMU B ObITY U HA NPOV3BOACTBE;

- «A3bIK XMMUW» - OMNEpPUpPOBaHME CUCTEMON BaXKHEMLUMX XUMWUYECKUX MOHATWUIA, 3HaHUe
XVMMWYECKON HOMEHKNATYpbl, a TaKXXe BNafeHne XMMUYECKON CYMBONKOIA.

MecTo npegmeTa B y4e6HOM naHe
B cooTtBeTcTBUM C  (pefepasibHbIM  6A3UCHbIM  YY4EOHbIM  MAaHOM AN OCHOBHOMO 006Lero
obpa3oBaHMs W B COOTBETCTBUM C y4ebHbIM niaHom FBOY rumHasuy Ne 66 nporpamma paccymTtaHa
Ha npenojaBaHne Kypca Xumum B 9 Knacce B obbeme 68 yacos, T.e. 2 yaca B Hegento. lNMpegmet
n3yyaetcd Ha 6a30BOM YpPOBHE W BXOAUT B WMHBapMaHTHYK 4acTb (efepasibHOr0 KOMMOHEHTa
y4ebHOro nnaHa.
B npouecce 0cBOeHWA nporpammbl Kypca XMMWW 151 OCHOBHOW LUKOJbI y4yalluecs OBfafeBaroT
YMEHUAMWN CTaBUTb BOMPOCHI, Habnto4aTb, 0OBACHATL, KnaccuuLMpoBaTb, CPaBHMBATb, MPOBOAUTHL
9KCMEPUMEHTbI U MHTEPNPETUPOBATL BbIBOAbI HA WX OCHOBE, OMPeAeNnsiTb UCTOYHUKU XMMMUYECKOM
MHOpMaL MK, nony4vyaTb M aHaiM3MpoBaTb ee, a Takke rOTOBUTb HAa 3TOM OCHOBE COOCTBEHHbIN
MHMOPMALMOHHbIV NPOAYKT, NPe3eHTOBaTb €ro U BECTU AUCKYCCUIO.
MporpaMmma Kypca XMMWM [15 OCHOBHOW LUKO/bl pa3pabaTtbiBasiacb C Y4YeTOM MNepBOHaYasibHbIX
NPeLCTaBEHNI, MOMTYYEHHbIX YYaLWMMUCA B HAYa/bHOMW LUKOME MPU U3YYEHUWN OKPYXKAKOLLero mMmpa,
a TaKXe Kypca npvpoaoBefeHus.
HecmoTpsa Ha TO, 4TO npejsiaraemas nporpamma HOCWUT OGLLEKYNbTYPHbLIA XapakTep W He CTaBuUT
3agavy npotheccnoHanbHOM NOAFOTOBKY y4aLMXCs, TeM He MeHee OHa NO3BOSET MM OMpPeaenMTbCs C
BbI6OPOM Mpothmns 00y4veHUs B CTapLUeid LLKOSe.

Llenn n3yyeHunsa yyebHoro npegmeTa

N3yyeHne xMmmn Ha 6a30BOM ypOBHe OCHOBHOrO 06Lero 06pa3oBaHUA Hanpas/ieHO Ha JOCTVXKeHVe
cneayrowmnx Leneii:
- OCBOEHMEe 3HaHWIA O XMMWUYECKOW COCTaBNAIOLWENA €eCTECTBEHHOHAYYHOW KapTUHbI MuUpa,
BaXKHEMLINX XUMUYECKNX MOHATUAX, 3aKOHAX U TEOpUSX;
- O0BNnajjleHUe yMeHUsMU MNPUMEHATL MOJlyYeHHble 3HaHWUA AN O0ObACHEHWUA pPa3HOO0OpPa3HbIX
XUMMWYECKNX SABMEHUIA W CBOWCTB BELECTB, OLEHKM POAM XUMUU B Pas3BUTUUM COBPEMEHHbIX
TEXHOMOrMA 1 MOJTYYEHUN HOBbLIX MaTepuasos;
- pasBuMTUe TMO3HaBaTe/IbHbIX WHTEPECOB W WHTENNEKTYa/lbHbIX CMOCOGHOCTEN B MpoLecce
CamMOCTOATE/IbHOr0 MPUOBPETEHUSA XMMUYECKMUX 3HAHWUIA C UCMOJIb30BAHMEM Pa3/INUHbIX UCTOUYHUKOB
NH(OpMaLMK, B TOM YUC/IE KOMMbIOTEPHBIX;
- BOCNUTaHWe YOEXAEHHOCTW B MO3UTUBHOM POSIM XMMUU B >KWU3HW COBPEMEHHOr0 O6LLECTBa,
HE0OX0AMMOCTN XMMUYECKN FPaMOTHOr0 OTHOLLEHMWS K CBOEMY 3[0POBbIO 1 OKPYXKatoLLel cpese;
- NMPUMEHEHUEe MONYyUYeHHbIX 3HAHWIN W ymeHUid ANS 6e30MacCHOro MCMofb30BaHUSA BELLECTB W
mMaTepuasnioB B ObITy, CefIbCKOM XO35MCTBE W Ha MPOM3BOACTBE, PELUEHMS MPaKTUYECKMX 3ajay B
MOBCEAHEBHON >KWU3HW, MNpeaynpexneHns SBNeHWA, HaHOCALWMX Bpej 340POBbI0  YesioBeka WU
OKpY>KatoLLen cpege;
- OBNnajeHue K/UYeBbIMM KomneTeHuusamu (Y4eOHO-MO3HABATE/IbHBIMU, WH(POPMALMOHHBLIMMA,
LLeHHOCTHO-CMbIC/I0BbIMU, KOMMYHUKATUBHbLIMMN).
[aHHas pabouas nporpamma MOXeT OblTb peasiv3oBaHa NPU UCNONb30BAHUWN TPaaULNOHHOW
TEXHONMOTUN O6YyYeHUs, a TakKe 3MEeMEHTOB COBPEMEHHbIX 00pa3oBaTeslbHbIX TEXHOMOMMNA,
nepesfoBbiX (HOPM N METOLOB 0OyYeHMsi, TaKUX Kak Npob6/ieMHbIA MeTof, pasBuBaroLlee 06yyeHue,
KOMMNbIOTEPHbIE TEXHONIOTUN, TECTOBbLIA KOHTPO/Ib 3HAHWIA W Ap. B 3aBUCMMOCTU OT CKIOHHOCTER,
noTpebHOCTel, BO3MOXHOCTEN 1 CNOCOBHOCTEN KaXKA0ro KOHKPETHOro Kacca B napasnenu.

B pesynbTate nsyyeHusd npeagmMerta yyawmecsa 9 knacca LO/MKHbI:



3HaTb/NOHUMATb:

- OCHOBHble (DOPMbI CYLLECTBOBAHWUS XMMUYECKOrO 3emMeHTa (CBOOOAHblE aTOMbl, MPOCTbie W
CNOXHbIEe BeLLecTBa);

- OCHOBHbIe CBEAEeHNS 0 CTPOEHMM aTOMOB 3/IEMEHTOB MasibIX NEPUOLOB;

- OCHOBHbIe BUJbl XUMUYECKNX CBA3EN; TUMbl KPUCTANIMYECKNX PELLETOK;

- TUMONIOTUI0 XMMUYECKNX peakLnid Mo pa3iMyHbIM NprU3HaKam;

- CYLLLHOCTb 3/1EKTPO/IMTUYECKON Anccoumalm n OKACIUTENIbHO-BOCCTAHOBUTE/IbHbIX NPOLLECCOB;

- Ha3BaHWA, COCTaB, KNacCU(PUKALMIO N CBONCTBA BaXKHEMLLMX K1aCCOB HEOPraHNYeCKUX COeAMHEHW
B CBETe TEOPUW 3NEKTPOIMTUUECKON ANUCCOLMaLUM U C MO3ULUIA OKUCEHNUSA-BOCCTaHOBEHNS;

- B@XKHEMWMNe XMMUYECKME MOHATAS, OCHOBHbIE 3aKOHbl XUMWW, OCHOBHblE TEOPUM XUMUM,
BaXKHeliLINe BeLlecTBa U MaTepuasbl.

YMeTb:
- XapaKTepu30BaTb BeLecTBa MO COCTaBy, CTPOEHMIO W CBOWCTBaM, YCTaHaBlMBaTb MPUYMHHO-
CeACTBEHHbIe CBA3N MEX/AY LaHHbIMU XapaKTepUCTUKaMU BeLLeCTBa;
- M306paxarb COCTaB MNPOCTEMLIMX BELLECTB C MOMOLLbID XMMUYECKUX (OPMYN U CYLLHOCTb
XUMUYECKMX peakLuuii C MOMOLLBI0 XMMUYECKUX YPaBHEHUI;
- N0/1b30BaThCs NabopaTOpPHbLIM 060PYAOBAHMEM M XMMUYECKOI MOCYA0N;
- NPOBOAUTbL HEC/IOXHbIE XMMMWUYECKUe OMbITbl U HaBMOLEHUS 3a U3MEHEHUSMU CBOWCTB BELLECTB B
npouecce WX MpeBpalweHuin; cobnogate npasuna TEXHWKM 6e30MacHOCTM MNpu  NpPOBeAeHUN
Habt0JeHNIN 1 OMbITOB;
- pa3nuuyatb 3KCMEPUMEHTaNbHO KWUCNOTbl W LWEMNOYM, MONb3YACh WHAMKATOpaMU; 0CO3HaBaTb
Heo6XxoaMMOCTb COBNOAEHUS Mep 6€30MacHOCTU NPK 06paLLLEeHUN C KACOTaMK 1 LLLENOYaMU.
- pacno3HaBaTb OMbITHbIM MYTEM: KWUC/OPOA, BOAOPOA, YINEKUCAbIA ra3, aMMuaK; Xaopua-, bpomug-,
nogna-, cynbgat-,pochat-, KapboHaAT-MOHbI, MOHbI AMMOHWSA, Xene3a, aTtOMUHWUS;
- XapakTepu3oBaTb XUMUYECKME 3/IEMEHTbI U UX COEAMHEHUS HA OCHOBE MONOXEHUA 3/1EMEHTOB B
nepuoAnYeCcKor cucTemMe U 0CO6EHHOCTEN CTPOEHMS UX aTOMOB,
- packpbiBaTb CMbICN Nepuoanyeckoro sakoHa . V1. MeHzeneesa;
- XapaKTepu3oBaTb XMMWYECKWE 3/IEMEHTbI U UX COEAMHEHUS HA OCHOBE MOJIOXKEHUS 3/IEMEHTOB B
NMepuoanyYecKoi cMcTemMe 1 0COGEHHOCTEN CTPOEHMS X aTOMOB;
- COCTaB/ATb YpPaBHEHUS 3MIEKTPO/IMTUYECKON AUCCOLMALUM KWUCNOT, LLUENOYei, Conei; MosiHble U
COKpaLEHHbIE NOHHbIE YPaBHEHUSA peakuuii 06MeHa; ypaBHEHWUS OKWUCUTE/IbHO-BOCCTAHOBUTE/bHbIX
peakumii;
- NPOrHO3MpPOoBaTh NPOAYKTbl XMMUYECKMX peakuuil no (opmynaM/Ha3BaHUSM UCXOAHbIX BELLECTB;
onpeLenaTb NCXOLHbIE BellecTsa No hopMynam/HasBaHUAM NPOLYKTOB peakuuu;
- NPUBOAUTL MPUMEPbI peakuWil, MNOATBEPXKAAIOWMX XMMMUYECKME CBOMCTBA HEOPraHUYeckKux
BELLeCTB: OKCUAOB, KUC/IOT, OCHOBAaHWIA 1 CONeEN.
Mcnonb3oBaTh:
- NPUOBPETEHHDbIE 3HAHUSA N YMEHUS B MPAKTUYECKON AeATeNIbHOCTU U NOBCELHEBHOW XU3HW.
- UICNONb30BaTb NPUOOPETEHHbIE K/HOUYEBble KOMMETEHTHOCTU MPU BbIMOSHEHUN UCCEA0BaTebCKNX
MPOEKTOB MO0 N3YYeHWO0 CBOWCTB, CNOCOBO0B MOJyYeHUs U pacno3HaBaHUS BELLECTB;
- NPUOBPETEHHbIE 3HAHUSA N YMeHUA Ans COBNIOLEHUS NMPaBU 3KONOrnMYecky 6e30nacHoOro noseseHus
B OKPY>KaloLein NpupoaHoN cpefe;
- KOMMYHUWKATVBHYIO KOMMETEHTHOCTb Npu paboTe C TekCTamMu Y4ebHMKA W [LOMOSHUTE/bHOWA
NNTepaTypoi, CnpaBoYHbIMU Tabnuuamu, MposBAATb FOTOBHOCTb K YB@KEHUIO WHOW TOUKMW 3pEHUS
npy 06CY>XAEHNN pe3yNbTaToB BbIMOIHEHHOW PaboThbl.

OCHOBHOE cofepXxaHue yyebHOro Kypca
Tema 1 O6Lwas xapakTepUCT KA XUMUYECKUX 3NEMEHT OB 1 XMMUYECKNX peakumnin (10 yacos)
XapakTepucTunKa snemeHTa rno ero nosioXeHuto B NEPUOLNYECKON CUCTEME XUMUYECKNX 3IEMEHTOB
. N. MeHaeneeBa. CBOICTBa OKCMAOB, KMCNOT, OCHOBAHWI 1 COMeli B CBETE TEOPUM
3M1EKTPO/IMTUYECKOM AMccoumannm 1 npoLeccoB OKNCNEHNA-BOCCTaHOBNeHNA. MoHATME O
nepexoaHbIX anemeHTax. AMGOTEPHOCTb. eHeTUYECKNIA pag NepexofHOro 3fieMeHTa.
MeprvoAnYecKNiA 3aKOH 1N NepuoanYecKas cuctemMa XuMuyecknx anemeHTos . V. MeHgeneesa B
CBETE YYeHMS 0 CTPOeHMM aToMa. VX 3HauveHne. XMmmnyeckas opraHusaums XX1Bom N HEXMBOA



npupoabl. MUKpo- 1 Makpo3anemMeHTbl. O606LLEHNE CBEAEHUI O XUMUYECKUX peaKLmsX.
Knaccuurkayms xmm.peakuuii. MoHATME 0 CKOPOCTU XUM.peakLun 1 ee 3aBUCUMOCTU OT Pas/InyHbIX
(hakTOpOB.

Tema 2. MeTannbl (14 yacos)

O6Laa xapakTepucTuKa MeTannos. MonoxeHve MeTani0B B NEPUOAUYECKON CUCTEME XUMUYECKNX
anemeHToB [1. . MeHfeneeBa. MeTannnyeckasa Kpuctanimyeckan peLleTka n Metaainyeckas
XMMmnyeckas cBssb. O6Lwme pusnyeckue ceoincTea Metannos. Crnasbl, UX CBOMCTBA M 3HAYEHMe.
XMMnYecKne CBOMCTBA MeTa/IOB KakK BOCCTAHOBUTE/NEN. DNEKTPOXUMUYECKUIA PAj, HaNPSOKEHWIA
MEeTa/I/I0B M ero UCMosib30BaHUe 11 XapaKTepUCTUKN XUMUUYECKUX CBOMCTB KOHKPETHbIX MeTasifoB.
Cnocobbl NoNyYeHNs MeTaioB: NUPO-, TMAPO- 1 3aNeKTpoMeTannyprusa. Kopposus meTansios u
cnoco6bbl 60pbObLI C HEA.

Obulas xapaKkTepucTUKa LLeNoYHbIX MeTan1oB. MeTannel B npupoge. O6Lme cnocobbl nx
nony4yeHus. CTpoeHve atoMoB. LLlenoyHble meTan/ibl NPOCTble BELLECTBa, UX PU3NYECKME U
XVMUYeCKMNe CBOWCTBA. BaxKHelLwne coegnHEHNS LeNOYHbIX METaNI0B — OKCUAbl, TMAPOKCUABI 1
conu (xopuabl, kKapboHatbl, CynbdaTtbl, HUTPATbI), UX CBOWCTBA U NPUMEHEHNE B HAPOLHOM
Xo3sicTee. Kanuiinblie yfo6peHus.

Obulas xapak TepucTuKa aneMeHTOB rnasHoi nogrpynnel |1 rpynnsl. CTpoeHMe aToOMOB.
LLlenoyHo3eMenbHbIe MeTabl - NPOCTbIE BELLECTBA, UX (PU3NYECKUE Y XUMUYECKME CBOMCTBA.
BaxHelLune coefuHeHNs LWEeN0YHO3eMeNbHbIX METaNI0B — OKCUAbI, TMAPOKCUALI 1 COMKn (X10pUabl,
KapOoHaTbl, HUTPaTbI, CyNbgaTbl U PochaTbl), X CBOWCTBA U NPUMEHEHME B HAPOAHOM XO3AIACTBE.
AntoMuHUIA. CTpoeHMe aToMa, (hM3NYeCKMe U XMMUYECKIe CBOWCTBA NPOCTONO BELLECTBA.
CoeauHEeHNs aNtOMUHKA OKCUA, U TMAPOKCUL, UX aM(DOTEPHbIV XapakTep. BaxHeiwune conm
ATOMUHNA. TTpUMEHEHNE aNlOMUHUSA U €ro COeAUHEHUIA.

Xenezo. CTpoeHue aToma, (hM3nYecKre 1 XMMNYecKne CBOMCTBA MPOCTOro BelecTa. MeHeTuyeckme
psgbl Fe2+u Me3+ KauecTBeHHble peakuny Ha e+ un Me3+ BaxxHenLwwme conm xenesa. 3HaueHune
)enesa, ero CoeAVHeHN 1 CNAaBoB B NPUPOAE U HAPOAHOM XO3ACTBE.

MpakTukym Nel .CBoilcTBaMeTann0B 1 UX COeAVNHeHNIA (2 yaca)

OcyLecTBEHNE LENOYKN XUMUYECKNX NpeBpaLleHnii MeTannos. 2. MonyyeHne n cBOMCTBa
COeANHeHU MeTan10B. 3. PeLleHne aKCNepuMeHTaNbHbIX 334a4 W NonyyYeHWe CoeUHEHWIA
MeTasI/0B.

Tema 3. HemeTannsl (25 yacos)

OO6Lasn XxapaKTepucTMKa HeMeTa/I/IOB: MOJIOXKEHME B Nepuoguyeckoi cucteme [. V. MeHgeneesa,
0COBEHHOCTM CTPOEHUS aTOMOB, 3/IEKTPOOTPULLATENBHOCTL KakK Mepa «HEMETAIIMYHOCTU», PAj,
aNeKTpooTpmuaTeNibHoCcTU. KpncTaninyeckoe CTPOEHME HEMETA/IOB - NPOCTbIX BELLECTB.
Annotponus. ®un3nyeckne cBOWCTBA HeMeTannoB. Ob6LLMe XMMUYECKME CBOMCTBA HEMETASI/IOB.
Bogopoga. MonoxkeHne B NePUOANYECKOIN CUCTEME XMMMYECKMX anemeHToB [l. . MeHaeneesa.
CTpoeHue aTtoma 1 Moniekysnbl. PU3NYECKME N XUMUYECKME CBONCTBA BOAOPOAA, Ero nosyyeHve u
NPUMeHeHwe.

Boga. CtpoeHue moniekynbl. BogoposaHas cBA3b. dU3MYECKMe N XUMUYECKMNE CBONCTBA BOAbI.
KpyrosopoT BoAbl B npupofe. Bogoounctka. MuHepanbHble BoAbl. AUCTUNINPOBaHHAA BOAA.
Obulas xapakTepucTuKa ranoreHos. CTpoeHve atoMoB. MpocTble BELLeCTBa, UX (U3nyeckne un
XMMUYecKume cBolicTBa. OCHOBHbIE COeMHEHNS FranoreHoB (rasloreHoBOAOPOAbI U FanoreHnabl) nx
cBoicTBa. KauecTBeHHas peakumus Ha X10pua-noH KpaTkme cBefieHns 0 Xope, 6pome, (hTope u noge.
MpyMeHeHNe raforeHoB U UX COeANHEHNIA B HAPOLHOM XO3SCTBe.

Kucnopog. CTpoeHue aTtoma 1 anfoTponus, CBOMCTBa U NpUMeHeHne. [onyyeHne 1 pacno3HaBaHve
Kucnopoga

Cepa. CTpoeHue aToma, anioTponus, CBOMCTBA M NPUMEHEeHNe poMbuyeckom cepbl. OKCuabl cepbl
(M wn (VI), nx nony4yeHune, cBOCTBa 1 NpUMeHeHMe. CepHas KUCOTa 1 ee CoMun, UX NPUMEHEHNE B
HapoAHO X03dMCcTBe. KayecTBeHHan peakuus Ha Cy/b(aT-noH.

A30T. CTpoeHue aToMa 1 MOJeKy/Ibl, CBOMCTBa MPOCTOro BelectBa. AMMMAK, CTPOEHUE, CBOMCTBA,
nony4yeHune 1 npumeHeHve. Conv aMMOHUS, UX CBOICTB M NpumeHeHne. Okcuabl asota (M) u (1V).
A30THas KMCNOTa, ee CBOMCTBA M NpUMeHeHMe. HUTpaTbl U HUTPUTLI, Npo6/ieMa NX COAepPXKaHUs B
CeNbCKOX03AMCTBEHHON NPoAyKLUMK. A30THble YL00peHUs.

doctop. CTpoeHme aToma, annoTPONMs, CBONCTBa 6e/10ro U KpacHoro gocopa, X NPUMeEHeEHMe.



OcHoBHble coefuHeHus: okeug gocgopa (V), optodochopHas Kmucnota n ocdarbl. PochopHbIe
yL06peHus.

Yrnepoa. CTpoeHve aToma, alioTPoNus, CBOMCTBA afIOTPOMHbLIX MOAN(UKALMIA, NPUMEHEHNE.
Okcmabl yrnepoga (1) n (IV), nx ceoiicTBa U NnpuMeHeHne. KauecTBeHHas peakuusi Ha YreKUCbii
ras. YrofibHas Kncnota u ee conn. XKecTkoCTb BoAbl. KauyecTBeHHas peakuus Ha KapOboHaT-NOH.
Kpemuuii. CTpoeHMe aToMa, KpUCTaNIMYecKnin KpEMHWIA, ero CBOCTBa 1 NpuMeHeHne. OKeung
KpemHus (IV), ero npupoaHble pa3HOBUAHOCTU. CUMKaTbl. 3HaYeHWe COeANHEHWUI KPEMHUS B XXIBOWA
1 HEXMBOW npupoge. MoHATME O CUNKATHOW MPOMBbILLIEHHOCTH.

MpakTunkym Ne 2 . CBOlCTBa COeMHEHNIT HeMeTanoB (3 yaca)

PeweHne sakcnepMeHTanbHbIX 3ada4y no Teme «lMoarpynna rasoreHoB». PelueHne
aKCnepMMeHTanbHbIX 3a4a4 no Teme «loarpynna Kucnopoga». MNonyyeHune, cobmpaHme u
pacno3HaBaHue rasos.

Tema 4. O606LLeHMe 3HaHWI MO XMMUK 38 KYPC OCHOBHOW LLIKONbI. 0A4roTOoBKa K rocyjapCTBEHHOM
nToroeoin aTTecTauyun(10 yacos)

Mepuofmnyeckunin 3aKoH 1 MNMepuoguyeckas cucTeMa XMMUYECKNX 3/1eMEHTOB. PU3NYECKNIA CMbICST
nopsiAKOBOro HOMepa 3/1eMeHTa, HOMEPOB Neproga 1 rpynnbl. 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
3/IEMEHTOB U UX COEAUHEHWI B Mepuojax v rpynnax B CBeTe NPeAcTaBNeHN O CTPOEHUN aTOMOB
3N1EMEHTOB. 3HayeHVe NePUOANYECKOr0 3aKOHA.

Buabl XMMUYECKMX CBSA3EN U TUMbI KPUCTANIMYECKMX PELLETOK. B3aMMOCBA3b CTPOEHUS U CBOWCTB
BELLeCTB.

Knaccugpmkauma XuMn4yecknx peakumnin no pasnnyHbiM npusHakam (41MCno 1M cocTaB pearnpyroLinx u
06pasytoLmxcsa BewwecTs; Tenano0Boi athheKT; MCNONb30BaHNE KaTanmn3aTopa; HanpaB/eHue;
N3MeHeHVe CTeneHel OKUCNeHUs aToMOB). CKOPOCTb XUM.peakLuid.

ANeKTPONNTMYECKAsA AUCcoLMaLMs KACIOT, OCHOBaHWIA, coneld. IOHHbIe ypaBHEHUS. Y CNoBUS
npoTeKaHns peakuuii 0bMeHa 0 KOHLA.

OKMCNNTENbHO-BOCCTaHOBUTE/IbHbIE PeaKLUN.

MMpocTble 1 CNoXxHble BellecTsa. MeTansibl U HemeTa/ibl. CocTas, Knaccugpukaums n obuine
XUMWYECKME CBOMCTBA OKCMAOB, TMAPOKCUAOB U coneil B cBeTe TO/. TPeHMHI-TeCTUpOBaHMUe Mo
BapuaHTam I'MA npoLubIX NeT.
AsTopckasa nporpamma O.C.MabpuensHa:

Tembl Kypca KonnyecTBo Yacos
Tema 1 OO6Luias XapakTepucTnKa XvMM.31eMeHTOB 10
¥ XMM.peaKLmin
Tema 2. MeTansnbl 14
Mpaktnkym 1 CBoilcTBA METaN/IoB M UX 2
COeANHEHNI
Tema 3. Hemetannsl 25
Mpaktukym 2 . CBoilcTBa  COEAMHEHWN 3
HemeTan/0B
Tema 4. O606LEHME 3HAHNIA MO0 XUMUK 3a KYPC
OCHOBHOI4 WKONbI. [MoAroToBKa K 10
rocyAapCTBEHHOW UTOrOBOW aTTecTalumm
NToro 64

B nporpammy O.C.MabpuensHa BHeCeHbl ONpPeAe/ieHHbIe N3MEHEHUS:

1) n3mMeHeHa nocnefoBaTeNbHOCTb TeM «MeTansbl» U «HemeTan/ibl», TaK Kak B NepBoii N0N0BUHE
y4ebHOro roga NpPoOBOANTCS PaliOHHbIV Typ ONMMNNagbl MO XMMUK, KOTOPbINA BKIKOYaET B cebs
mMartepuan no teme «HemeTtansnbi»;

2) NpakTuyeckune paboTbl pacnpegeneHbl No Temam «HemeTannbl» 1 «MeTan/bl» B COOTBETCTBUM C
N3yyaeMbIM MaTepuaioMm;

3) po6aBneHbl NpaKTMyeckne paboTbl: «lofyyeHme KMCI0poaa 1 ero CBOWCTBa», «MonyyeHmne
amMmmMmaka 1 ero cBomcTBa», «PelleHNe aKCNepuMeHTa/IbHbIX 3a4a4 No TeMe «lMoarpynna asoTax,
«[lMonyyeHve yrnekncnoro rasa u ero CBOMCTBay», Tak Kak 3TOT MaTepuan BXOAWUT B 0653aTe/NbHbI
MVHUMYM COAEPXXaHUs OCHOBHbIX 06pa30BaTe/lbHbIX MPOrpamMmmM A1 OCHOBHOW LUKObI;



4) BbleNeHbl OTAeNbHbIE YPOKM ANS PELLeHMs 3afay Pa3InyHbIX TUMOB, YTO CBSA3aHO CO C/IOXHOCTbHIO
3TOro Matepuana s yyalmxcs;

5) TaK Kak cAaya rocyaapCTBeHHOI MTOroBoi aTTecTauuy No XMMUK He SBNSieTCS 0653aTeNbHON Ans
BCEX YUallMXcs, TO TeMa 4 yMeHblUEeHa 10 ABYX YacoB, 3a CUET Yero YBe/IMYeHO KOMIMYECTBO YacoB Ha

n3yyeHne HanGonee CI0XKHOM TeMbl Kypca 9 Knacca «HemeTabi».

Pab6ouas nporpamma:

Tembl Kypca
Tema 1 OO6Laa xapakTepucTuKa XMM.3/1EMEHTOB
N XUM.peakuuin
Tema 2. Hemetannbl
Tema 3. MeTannsbl
Tema 4. O600LLEHMe 3HaHWIA N0 XMMUK 3a KypC
OCHOBHOW WKoNbI. MoAroToBKa K
rocyAapCTBEHHOW UTOrOBOW aTTecTalumm
NToro

TeMmbl Kypca MpakTuyeckune

paboThbl

Tema 1 O6Lian xapakTepucTmka

XWUM.3/1EMEHTOB 1 XUM.peakLuunia

Tema 2. HemeTtannsl 6
Tema3. MeTansbl 1
Tema 4. O606LLeHNE 3HAHWIA MO XUMUK 3a

KypC OCHOBHOM LUKO/MbI. M0A4rOTOBKA K
rocyAapCTBEHHOW UTOrOBOW aTTecTalumm

NToro 7

KonnyecTBO yacos
10

36
16
2

64

Na6opaTopHble KOHTPO/IbHBI
paboThbl e
paboThbl
2 1



Nen/n

HasBaHue pa3gena, TeMbl
YPOKOB.
Twvn ypoka

MOYPOYHOE NIAHNPOBAHUE

OCHOBHbIE 3/1EMEHTbI
cofiepXXaHus

JemoHcTpaLmu,
nabopaTopHble 1
npakTuyeckme paboTsl,
ncnonb3osaHme KT

KoHTposb

. O06Lasn XapaKTEPUCTMKA XMMUYECKMX 3/IEMEHTOB U XMMUYECKMX peakuunii (10 yacoB)

XapaKkTepucTrKa XuM.
3MeMeHTa Ha OCHOBaHWUMU
€ro rMosioXKeHus B
Meproaunyeckoin cucteme
[0.N.MeHpeneesa

Kom6B1HMpOBaHHbIW YPOK
AMQOTEPHbIE OKCUbI U
rMApPOKCUabI

KoM6UHMPOBaHHbIA YPOK

MepnognyecKunin 3aKoH 1
lNepuopnyeckas cuctema
[.N.MeHpeneesa B CBeTe
YUeHus 0 CTPOeHUn atoma

Y POK U3y4eHMNsi HOBOTO
martepuana

Xumnueckas opraHmsanms
YXMBOW 1 HEXMBOI NPUPOSbI

Kom6B1HMpOBaHHbIV YPOK

Knaccugukaums
XUMUYECKUX peakLmnin no
pa3NNYHbIM OCHOBAHUAM

KoM6UHMPOBaHHbIA YPOK

XapakTepucTunka XuMm. 3fieMeHTa
Ha OCHOBaHUW ero NoaoXeHus B
Mepuogunyeckoin cucteme
0.1.MeHpgeneea. CBoiicTBa
NPOCTbIX BELLECTB, OKCUAOB,
KNCNIOT, OCHOBAHWIA U coneii B
csete T3/ n OBP.

MoHATME O MEPEXOAHBIX
anemeHTax. AMOTEPHOCTb,
"eHeTMYeCcKUin pag NepexogHoro
anemMeHTa.

M3 1 MNC xvm.aneMeHTOB
[0.N.MeHpeneesa. PasnnyHblie
thopmMbl TabnmL, NeproANYECcKol
.CUCTEMBI

Xumuyeckas opraHunsauus
YXMBOW 1 HEXWBOI NPUPOABLI.
XVMWUYECKNIA COCTaB f4pa,
MaHTWUMW 1 3eMHOI KOpbl.
XUMUYeckume aneMeHThbl B
K/1IeTKax >XMBbIX OpraH1u3mos.
Makpo- 1 MUKPO3NeMEHTb!.
0O606lLLeHne cBEAEHWIA O
XUM.peakumsax. Knaccugpmkaums
XUMUYECKNX peakLmnii no
pasnnYHbLIM OCHOBAHUAM:
COCTaBY ¥ YMCNy pearnpyoLmnx 1

. MonyyeHue rugpokcnaa
antoOMUHNA U UCCNefoBaHNe
€ro CBOICTB.

http://school-
collection.edu.ru/
Mpe3eHTaumA.
http://school-
collection.edu.ru/

TekyLnii
KOHTPO/b

http://school-collection.edu.ru
Mpe3eHTaLmMA

http://school-
collection.edu.ru,
Mpe3eHTaumMA

Tekywnii
KOHTPO/b

MnaHnpyemble pesy/bTaTbl
06yueHuns

MnaHupyemble
CPOKM
nposegeHns

YMeTb XapakTepu3oBaTtb 3/1EMeHT
Ha OCHOBaHWUWM ero
mMecTononoxeHusa B MNC.

YMeTb OCYLLECTBAATL NPOCTeliLLmne
onepayumn ¢ n1abopaTopHbIM
060pyA0BaHNEM W BELLECTBaMMU.

3HaTb (hopMynupoBky M3, ymeTb
06BACHATL €ro C TOUKU 3pEHUS
CTPOEHMNS aToMa, YMeTb 06BbACHATb
3aBUCMMOCTb MEX/Y U3MEeHEHUEM
CTPOEHWS aTOMOB 3/1EMEHTOB B
neprogax v rnaBHbIX MOArpynnax
1 CBOMNCTBaMW 3/1€MEHTOB.

YMeTb XapakTepu3oBaTtb pofib
XWM.3/1EMEHTOB B XXUBOWA U
HEXXMBOW Mpupoge.

YMeTb XapakTepu3oBaTh peakLuu
Mo pasHbIM MpPU3HaKaM.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

7

10

06pasyroLInXcs BELECTB,
Tenno0BoMy 3heKTy,
HanpaB/IEHNIO, USMEHEHWIO

CTeneHen OKNCNEHNS 3NEMEHTOB,

hase, NCMOMb30BaHNIO

KaTanmsartopa.
lMoHATME 0 CKOpOCTU [MoHATME O CKOpPOCTU
XUMUNYECKOWN peakuunm

BNIMAKOLLME HA CKOPOCTb
YpOK 1U3y4yeHUs HOBOro XUM.peakLu1u.
marepuna

KaTanusaTopbl KaTanmsatopbl 1 KaTanus.

WHrnéuTopbl. AHTUOKCUAAHTHI.

YPpOK U3y4yeHUs HOBOro
mMaTepuana

0606LLeHME 1
cucTeMaTU3aLmnsa 3HaHWiA No
Teme «Ob6Las
XapaKTepucTumka
XUMMWYECKNX 3/IEMEHTOB W
XUMMWYECKNX peakLuii.
MeprogMNYeCKNii .3aKO0H 1
nepuogmnyeckas .cuctema
XVIM.3/1EMEHTOB»

YpokK 06006LeHUs 1
cucTemMaTmsaLnm 3HaHNHWIA
KoHTposnbHas paboTa no
Teme «O6wWas
XapaKTepucTmka
XUMMWYECKNX 3/IEMEHTOB 1
XUMUYECKNX peaKLnii.
MepnoanyecKnii .3aKoH u
nepuogmyeckas .cuctema
XVM.3/1EMEHTOB»

YPpoK NpoBepKn un
KOPPEKLUN 3HAHWI 1
YMeHu

BbisiBNeHWe 3HaHWIA, YMEHWIA,
CTeMeHn YCBOEHNS 3HaHWIA No
TEME.

XMMWUYECKOW peakuun. dakTopsbl,

PelleHue 3a4a4 U YPaXKHEHWA.

. 3aBMCUMOCTbL CKOpPOCTU
peakuunn oT Pa3InyHbIX

YCNOBWIA.
MpeseHTaLMA
J1. PasnoxeHue nepokcuaa TeKkyLuii
BOAOpPO/Ja C NMOMOLLbID OKCMAA KOHTPO/b
mapraHua (IV) n katanasbl.
NTorossbiii
KOHTPO/1b

YMeTb 06BbSACHATb Ha NpUMepax
BWSHME Pa3NNYHbIX (HaKTOPOB Ha
CKOPOCTb XVM.peaKLum.

3HaTb NOHATUA «KaTann3aTop» U
KUHTNOUTOP», YMETb
OCYLLECTBNATL NpoOCTeliLne
onepauumn ¢ n1abopaTtopHbIM
060pyA0BaHNEM Y BELLLECTBAMMU.
YMeTb fjaBaTb XapaKTepPUCTUKY
3/1IEMEHTa MO €ro NosoKeHNIO B
MC, knaccnpuumMpoBatb
XVUM.peakLum no pasinyHbIM
npu3HaKam, 3HaTb U YMeTb
06BACHATL hopMynMpoBKy M3,
3HaTb OT KaKMX YC/OBMWIA 3aBUCUT
CKOPOCTb XMM.peaKLuu.

3aKpenuTb ¥ NPOKOHTPONMPOBATb
3HaHWs, NOMyYeHHble Mpu
N3YYEHNM TEMBI.



HemeTtannsl (36 4acos)
11 OO6was xapakTepucTumka
HemMeTanoB.

KomM6B1HMpOBaHHbIW YPOK

12 O6wme XxMmuyeckume
CBOICTBa HEMETaNNOB.
HemeTannbl B npupoge u
CNocobbl NX NONYyYeHNs.
KoM6UHMPOBaHHbIN YPOK

13 Bogoposa

KOoM6UHMPOBaHHbIA YPOK

14  Bopa

KomM61HMpOBaHHbIV YPOK

15 ["asioreHsol

Kom61HMpOBaHHbIV YPOK

MNMonoxeHune HemeTtannos B [NC,
0COB6EHHOCTU CTPOEHMS KX
aTOMOB M MPOCTbIX BELLECTB.
dusnyeckne cBOIMCTBA.
AnnoTtponus.

O6Lwme XnMn4eckne CBocTea
HeMeTanoB..

MonoxkeHwne Bogopoga B INC.
CTpoeHme aToMa U MOMEKY/IbI.
®un3. n xum. cBoiicTBa BOAOPOAA,
ero nosiyyeHune 1 NpUMeHeHue.

CTpoeHune MOneKy/bl.
BopgopogHas xum. cBs3b. dus.
CBOWCTBa BOAbl. XUM. CBOICTBA
BOoAbl. OUNCTKa BOAbI.
MwuHepanbHble BOAbI.
[nctunnnpoBaHHas Boja.
O6Las xapakTepucTmKa
rajloreHoB: CTPOEHWe aTOMOB,
MPOCTble BELLECTBA N UX
cBolicTBa. MpuMeHeHMe
rasioreHoB.

[. O6pasubl HeMeTaN1o0B

. B3aumopeincteume
HEeMeTaNNoB C MeTa/IaMu.
http://school-
collection.edu.ru/
Mpe3eHTaumA.

[. nonyyeHve n
pacrnosHaBaHue BOAOPOAa,
ropeHue BoAopoaa,
BOCCTAHOB/IEHNE Mefun U3
okcupga meam (1) Bogopogom.
http://www.proshkolu.ru/
club/chemistry/blog/1944
http://school-
collection.edu.ru/
lMpeseHTaLMA.

[. Obpasubl ranoreHos -
NPOCTbIX BELLECTB.
B3anmogeincTeme raoreHoB ¢
MeTannamu. B3anmHoe
BbITECHEHWE Fa/IoreHoB.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTaumA.

TekyLinii
KOHTPO/Ib

3HaTb NONOXeHWEe HEMETaN0B B
MC, 0cO6EHHOCTN CTPOEHMNS
aTOMOB HEMETasINI0B; 0COBEHHOCTY
XUMUYECKOW CBA3N HEMETAIOB U
CTPOEHUS KPUCTATUYECKNX
peLweToK, hn3nveckne CBOMCTBA.
Annotponus.

YMeTb COCTaBNATL MOJEKYNAPHbIE
YPaBHEHUS peaKLUuii,
XapaKTepu3yLwmx X1M.cBOCTBa
HeMeTas/oB, a TaKxe
3NEKTPOHHbIE YpaBHEHNS
MPOLLECCOB OKUCNEHMS-
BOCCTaHOB/IEHUS.

3HaTb CTpoeHue, Gn3. 1 XUM.
CBOIACTBA, NONYYEHNE U
npumMeHeHne BOAOPOAA. Y MeETb
COCTaBNATb MONEKYNSIPHbIE
YPaBHEHUS peaKLuuii,
XapaKTepunsyLmMx CBONCTBa
BOZOpOAA.

3HaTb COCTaB, (3. 1 XUM.
CBOWCTBa BOJbl, HAXOXEHNE ee B
NpYpoAe 1 NPUMEHeHMNe. Y MEeTb
COCTaBNATb YpaBHEHNS peakLuui,
XapaKTepPU3yoLLMX CBONCTBA
BOAbI.

3HaTb CTPOEHMEe aTOMOB U
MPOCTbIX BELLECTB FaOreHoB, UX
(hM3nYecKne N XMMUYecKme
CBOICTBA, CMOCO6LI MONYYEHNS.
YMeTb 00bACHATb MNONOXEHNE
ranoreHos B [1CX3; 3annceiBatb
YPaBHEHWS XUMUYECKNX peaKLnii,
XapaKTepu3yL X NX CBONCTBRA.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944

16,
17

18

19

20

CoenHeHNs ranoreHos

KomM61HMpOBaHHbIW YPOK

PelleHne 3afay Ha
HaxoXAeHne Maccbl UK
06beM MpoAyKTa peakumnu
no macce pacTsopa
MCXOAHOr0 BeLlecTBa €
onpeaeneHHom
KOHLeHTpauwvei.

YPpOK U3y4yeHUs HOBOroO
matepuna
PewieHne

IKCNEPUMEHTaNbHbIX 3aay

no teme «lanoreHbl»

Y pok 3aKpenneHus
M3y4YeHHOro martepuna

Kucnopog

KomM61HMpOBaHHbIW YPOK

OCHOBHble coeanHeHUA
rafioreHoB: rajoreHoBoA0PoAbl,
CO/N rasIoreHoBOJ0POAHbIX
KNC/IOT.

PelueHne 3agay

PelleHne 3KCNepUMEHTaIbHbIX
3anay

CTpoeHne aToma 1 anioTponus
KMCopoja, CBOCTBA U
NPYMEHEHWE ero annoTPOMHbIX
MoAUDUKaL WA,

http://school-
collection.edu.ru/

L. O6pasubl NpUpPoLHbIX
COeVHEHWIA FaloreHoB.
KayecTBeHHbIe peakuun Ha
NOHbI ranoreHos.
Mpe3eHTaLUA.

TekyLnii
KOHTPO/b

MpakTunyeckas paboTa

. MonyueHne un
pacro3HaBaHue Kucioposa.
http://school-
collection.edu.ru,
Mpe3eHTaLUA.

3HaTb CBOWCTBA COEAUHEHW
rajloreHoB, KauyecTBEHHbIE
peakuun Ha rafioreHnA-NoHsI,
61010rMYeCKyo posib rasioreHoB U
NX UCMonb3oBaHue. YMeTb
COCTaB/ATb YPaBHEHNS
XUMMWYECKUX peakLnid,
XapaKTepu3ytoLine cBoicTBa
COeANHEHWNIA ranoreHoB.
YMeTb onpegensTe Mmaccy
BelLLecTBa B pacTBope, Aenatb
pacyeT Mo ypaBHEHUIO
XUMWUYECKOW peakumu.

YMeTb onpefensTb B pacTeope
Ha/Muve ranoreHns-noHoB,
NPOBOAUTbL peakuuu,
XapaKTepu3yrLLme XMMU4YecKme
CBOWCTBA CONSAHOM KUCNOTHI,
06paLaTbCs ¢ XMMUYECKO
nocyAoli n nabopaTtopHbIM
ob6opypoBaHneM. O6BLACHATb
pe3ynbTaTbl 1 3anucbiBaTh
ypaBHeHMs COOTBETCTBYHOLLUX
peakuwuii B MONEKYNAPHOI 1
NOHHOI thopmax.

3HaTb CTPOEHUE annoTponuio, 3.
M XMM. CBOWCTBa, NOyYeHne 1
NPUMEHEHMNE aNINOTPOMHbIX
mMoaudukaumii. YMeTb COCTaBNATb
YPaBHEHUS peaKLuuii,
XapaKTepU3yoLLMX CBONCTBA
Kuncnopoga.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

21

22

23

24

25

26

MpakTnyeckas paboTa
«[Mony4eHne Kucnopoaa u
€ro CBOWCTBa».

YpOK 3aKpensieH1s HOBOro
maTepuna

Cepa, ee husmnyeckune un
XVMWYECKNE CBONCTBA

KOoM6UHMPOBaHHbIN YPOK

CoefiMHeHNA cepbl

KOoM6UHMPOBaHHbIA YPOK

CepHasa KucoTa Kak
3MIEKTPOJIUT U €€ COoMu

Kom6G1HMpOBaHHbIV YPOK

CepHas KucnoTa Kak
okucnutenb. MonyyveHue un
NPUMeHEHWe CepHOiA
KUCOTbI

YPOK U3yyeHUs HOBOrro
mMaTepuana

PeLleHwne
3KCMepuUMEHTaNbHbIX 38434
no Teme «lMogrpynna
Kucropoga».

MpakTnyeckas paboTa

CTpoeHue atoma v anjoTponus
cepbl, CBOMCTBA N NPUMEHEHME
poM6GUYECKOIA cepbl.

Okemgbl cepbl (IV) n (VI), nx
nosly4yeHune, CBOMCTBA,
NpUMeHeHMe.

XapakTepuCcTUKa CEpHOI
KMCNOTbI: cOCTaB, thn3. 1 obLine
XWM. CBOMCTBa. KauecTBeHHas
peakumsi Ha CynbhaT-UoH.

CepHasa KucioTa Kak OKUCINTESb.

Mpon3BOACTBO CEPHOI KMUCMOTbI.
MpuMeHeHVe CepHOI KUCAOTHI U
ee conei.

PelleHe 3KCNepUMEeHTaNbHbIX
3anay

MpakTnyeckas paboTa

L. B3anmofeicTeme cepsbl C
mMeTannamu, BOAOPOAOM M
KMCIOPOAoM.

http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
http://school-
collection.edu.ru/
Mpe3eHTauus.

[. O6pasubl NPUPOAHbLIX
COefJMHEeHNIA cepbl.

1. CsoiicTBa pa3baBneHHOIA
CEPHOW KNCNOTbI.

. B3aumopeicteume
KOHLIEHTPMPOBAHHOW CEPHOIA
KUCNOTbI C MeAbH0.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTauus.
MpakTnyeckas paboTa

YMeTb Nnosiyyatb K1UCNOPOA
pasfioXkeHMem nepmaHraHara
Kanus, cobupaTtb ero MeToom
BbITECHEHWA BO3AyXa U BOfbl,
onpeLenaTb HalMymne KMCNopoaa,
obpauatbcs ¢ nabopaTopHbIM
ob6opyaoBaHueM

3HaTb CTPOEHMe cepbl,
annoTpPonuIo cepbl, ee husnyeckune
N XUMUYeCKUe CBOMCTBA. YMeTb
COCTaB/ATb YPaBHEHUS peakLuii,
XapaKTepU3yoLLMX CBONCTBA
cepsbl.

3HaTb CBOWCTBA OKCWAO0B CEpbl.
YMeTb COCTaBNATb YPaBHEHUS
XUMUYECKNX peakLnii,
XapaKTepu3ytoLme CBOICTBa
OKCWAO0B Cepbl.

3HaTb CBOWCTBA CEPHOI KUCNOTHI,
€€ cosei, 3HaueHne ux B
HapoOAHOM X03sIicTBe. YMeTb
COCTaB/ATb YPaBHEHNS
XUMMWYECKUX peakLnii,
XapaKTepun3yloLine CBOMCTBA.
YMeTb COCTaBATb YPaBHEHNS
peakLuii, XapaKTepn3yLwmnx
OKWCNNTENbHbIE CBOCTBA CEPHO
KMCNOTbI. 3HaTb NPOMbILLIEHHBIA
cnoco6 NonyyeHUs CEPHOIA
KNCNOTbI 1 06/1aCTK ee
NPUMEHEHNS.

3HaTb KayeCTBEHHYIO peakLuto Ha
cynbaT-noH.

YMeTb 00bACHATbL pe3ynbTaThl
3KCNEepMMEHTa U 3anucblBaTh
YPaBHEHMS1 COOTBETCTBYHOLLUX


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
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28,
29

30

31

32

YpoK 3aKpensieHuns
N3yYeHHOro Martepuana

A30T U1 ero ceolicTBa

Kom6G1HMpOBaHHbIV YPOK

AMMMaK 1 ero cBOMcTBa

YPOK U3yyeHnsa HOBOro
martepuana, ypok
NPUMEHEHNS 3HAHWIA N
YMeHu

Conn aMMoHUA
KOoMGUHMPOBaHHbIA YPOK

MpakTnyeckas paboTa
«[lNonyyeHve aMmMmnaka u
OMbITbl C HUM»

YpoK 3aKpensieHus
N3yYeHHOro marepuana
Okcmpbl asota. A30THas
KMUCNOTa Kak 3NeKTPONuT, ee
npUMeHeHne

KomM61HMpOBaHHbIW YPOK

CTpoeHue atoma ¥ MOMeKy/bl
asoTa. CBOIiCTBa MPOCTOro
BeLLlecTBa.

AMMMaK, CTPOEHME MOMEKYbI,
CBOIACTBA, MOMYyYEHMNE U
npvmeHeHune. JoHopHoO-
aKLEeNTOPHbIA MexaHn3M
06pa3oBaHmMs CBA3N.

Conn aMMOHMSA, NX CBOICTBA 1
NpUMeHeHMe.

MpakTunyeckas paboTa

Okcmpa azoTta (1) n (1V).
A30THaa KUcnoTa Kak
3MeKTPONNT, ee CBOICTBA W
NnpYMeHeHwe.

http://school-
collection.edu.ru/
[MpeseHTaLMA.

TekyLnii
KOHTPO/b

. MonyuyeHre aMMnaka
B3aMMO/ENCTBUEM X0pMAaa
aMMOHWS 1 Tugpokcnaa
Kanbuusa. B3ammopencteme
amMmmMuaka ¢ KUCoTon un
BOZOIA.

http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
[Mpe3eHTaLUA.

L. Pacrno3HaBaHue coneit
aMMOHUS.

TekyLnii
KOHTPO/Ib

MpakTunyeckas paboTa

1. CBolicTBa pa3baBneHHO
a30THOWM KUCNOTbI.
Mpe3eHTauus.

peakumnii B MONEKYNSPHOM 1
MOHHOI thopmax, YMeTb
o6pallaTbCs C XMMUYECKOWA
nocyow n nabopaTopHbIM
06opyaoBaHUEM.

3HaTb 0COBGEHHOCTU CTPOEHMS
MOJIEKY bl a30Ta, ero uanyeckune
N XMMUYECKMNe CBOMCTBA. YMETb
COCTaB/ATb YPaBHEHUS peakLuii,
XapaKTepusyLmx ero
OKWUCNNTENbHO-
BOCCTaHOBMTe/IbHbIE CBOWCTBA.
3HaTb CTPOEHUE MOJEKY bl
amMMuMaKa; LJOHOPHO-aKLEeNTOPHbIiA
MexaH13M 06pa3oBaHus CBA3N B
MOHE aMMOHMS; CBOMCTBA
ammMmaka; crnocobbl MoAyYeHNs,
cobupaHus 1 pacrnosHaBaHus
amMMmaKa.

YMeTb OnucbiBaTh CBOMCTBA
aMmumaka c Touku 3peHua OBP n
ero (M3nonornyeckoe
BO3/eCTBME Ha OpraHn3Mm.

3HaTb CTPOeHMe, CBOWCTBA U
NPUMEHEHMWE COMeli aMMOHWSI.
YMeTb pacnosHaBaTtb MOH
aMMOHUS.

YMeTb 06pallathCsi C XMMUYECKOW
nocyaoli n nabopaTtopHbIM
060pyfoBaHMeEM; NOyYaTh 1
cobupaTb aMMMak; pacrnosHasaTb
€ro OnbITHbIM NyTeM, NPOBOAUTb
XapaKTepHble peakuuu.

3HaTb 06LMe CBOICTBA a30THOW
KuUCNoThbl B cBeTe T3, YMeTb
3anuncbiBaTh YpaBHEHNS peakLnid,
XapaKTepu3ytoLine ee CBONCTBA B
MOJIEKY/IIPHOM W MOHHOM BUfE.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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34

35

36

A30THas KMcnoTa Kak
OKUCINTENb, €€ NMonyyeHne

Y POK 13yUeHnsi HOBOTO
mMaTepuna

docop. CoeanHeHns
thocopa

KoM6UHMPOBaHHbIA YPOK

PeweHwe
3KCMnepuMeHTaNbHbIX 33434
no teme «loarpynna
a3oTa»

YpokK 3aKpensieHus
N3y4YeHHOro Matepuna

Yrnepofa

KoM6UHMPOBaHHbIA YPOK

A30THas KUCNOTa Kak
oKMCAWUTeNb. HUTpaTbl 1
HUTPUTBI, Npo6aeMa nx
COZlepXaHus B ¢/X NpoayKumu.
A30THblE YA06peHus.

CTpoeHue atoma 1 anioTponus
thocopa. OCHOBHbIe
coeanHeHns: okemg thocgopa
(V), opTotocthopHas KucnoTa,
thocarbl.

PelleHne 3KCNepUMEHTaIbHbIX
3anay

CTpoeHune atoma 1 anioTponus
yrnepoga, CBOWCTBa ero
MOAWMKALNA N X NPUMEHEHNE.
Agcopbuusi. Xummnyeckue
CBOWACTBa yrnepoja.

[. B3anmopeicteume
KOHLIEHTPUPOBaHHOW a30THOM
KNCNOThI C MefbH0.
http://school-
collection.edu.ru/
MpeseHTaLUA.

. FTopeHwne docdopa.
PacnosHaBaHue (hocgaTos.
http://school-
collection.edu.ru/
Mpe3eHTauus.

MpakTnyeckas paboTa

[. Mogenu Kpuctannmyeckmx
PeLIeToK anmasa 1 rpaua.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTaLUA.

Tekywnii
KOHTPO/b

3HaTb 0cobble CBOMCTBA a30THOA
KucnoTbl B cBeTe OBP, crnoco6sl
nonyyeHuns n obnactu
NPUMeHeHUs. Y MeTb 3anuncbiBaTh
YPaBHEHUS peaKLuuii,
XapaKTepuaytoLine ee
OKWCNNTeNbHbIE CBOWCTRA,
COCTaBNATb 3/1IEKTPOHHbINA 6anaHc.
3HaTb CTPOEHMWE aToMa,
aNNoTPOMHbIE BULOVU3MEHEHUS;
CBOWCTBa U NpuMeHeHKne hocdopa.
YMeTb 3anncCbiBaTh YPaBHEHUSA
peaKkuunii, XxapaKTepm3ayoLnx
cBoiicTBa hocopa, okcuaa
thocgopa”), opTodhocdopHoi
KMCNOTbl. YMeTb OMpeaensitb
thochaTt-1oH.

3HaTb Ka4yeCTBEHHbIE peakuyun Ha
MOH aMMOHMA U pochaT-UoH.
YMeTb pacrno3HaBaTh OMbITHbIM
MyTeM COeVMHEHNS HEMETa/INOB,
06BbACHATL pe3ynbTaTbl U
3anucbiBaTbh YPaBHEHMS
COOTBETCTBYHOLLUX peakLnii B
MOMEKYNSAPHON 1 MOHHOW hopmax.
YMeTb 06pallaTbCst C XMMUYECKOA
nocyAoli n nabopaTopHbIM
o0bopyaoBaHNEM.

3HaTb CTPOEHUEe aToOMa Yr/1epoaa,
€ro a/IoTPoNHbIE MogNdMKaLmm,
YMeTb 00bACHSATb NONOXKEHMWE
yrnepoga B T1CX3; 3aBUCMMOCTb
MeXAy CTPOEHMEM W CBOCTBaMMU
aNNoTPOMHbLIX MOAUDUKALMIA;
3anuncbiBaTh ypaBHEHUS
XUMMWYECKUX peakLnid,
XapaKTepPU3YoLLMX ero CBONCTBA.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944

37,
38

39

40

41

42

Okcunpbl yrnepoga

KomM61HMpOBaHHbIW YPOK

YrofibHas Kucnota v ee
conn. XKeCTKOCTb BOAbI U
CNocobbl ee ycTpaHeHNs

KoM6UHMPOBaHHbIA YPOK

MpakTnyeckas pabota
«lMonyyeHne yrnekncnoro
rasau ero cBoiicTa»

Y pok 3aKpenneHus
N3yYEeHHOro marepuana

KpeMHwuii

KoM6UHMPOBaHHbIA YPOK

CoefMHEHNA KpeMHUSA

KomM61HMpOBaHHbIW YPOK

Okeugbl yrnepoga (1) n (1V), nx
CBOWCTBA M NMPUMEHEHME.

YronbHas kucnota. Conu
Yro/lbHOM KWUCMOTbI: KapboHaTbI
M TMApoKapboHaThl. VX 3HauYeHmne
B MPYPOAE Y XXU3HU YenoBeKa.
YKecTKoCTb BOAb! M CNOCOOLI ee
yCTpaHeHus.

MpakTuyeckas pabota

CTpoeHMe aToMa KpeMHUS,
KPUCTaNIMYECKNiA KPEMHWIA, ero
CBOIiCTBa W NPUMEHEHNUE.

Okcung kpemHus (1V), ero
NPUPOAHbIE Pa3HOBUAHOCTMK.
Cunukatbl. 3HayeHune
COeUHEHUI KPEMHUS B XXUBOI 1
HeXMBOWA Npupoge.

. MonyyeHve yrnekucnoro

rasa. Peakuuu,
NnoATBepXKJatoLLne ero
KWUC/OTHbIE CBOWMCTRA.
http://school-
collection.edu.ru/
Mpe3eHTaLUA.

[. O6pasubl BaXXHENLWNX
kapboHaToB. B3avMHble
nepexoabl KapboHaToB U
rmapokapboHaToB.
http://school-
collection.edu.ru/
Mpe3eHTayUA.

MpakTnyeckas paboTa

http://school-
collection.edu.ru/
Mpe3eHTauus.

L. O6pasubl NPUPoLHbIX
COEANHEHUIA KPEMHMS,
http://school-
collection.edu.ru/
Mpe3eHTauus.

TekyLnii
KOHTPO/b

3HaTb CTPOEHME 1 CBOICTBA
OKCWAOB Yrnepoja;
(hm3monornyeckoe fencTeme Ha
OpraHu3mM yrapHoro rasa, cnoco6ei
noslyyYeHus. YMeTb COCTaBNATb
YPaBHEHMWSI XUMUYECKNX PeaKLWiA,
XapaKTepu3ytoLyme CBOICTBa
OKCWAOB Yrnepoja; okasbiBaTb
MepByt0 MOMOLLb NPW OTPaBEHMUM.
3HaTb MHOroobpasune coefiMHeHWA
yrnepoja, ux cBoicTea, obnactu
NPVUMEHEHUS, CNOCO6BI
YCTPaHEHNS XKECTKOCTW BOAbI.
YMeTb 3anncbiBaTh YPaBHEHNS
peakLusl, XapaKTepu3yHLmX
CBOWCTBa CONe YrofibHOW
KUCOTbI.

YMeTb 06pawaTbCsi C XMMMUYECKON
nocyow n nabopaTopHbIM
obopyaoBaHMEM; NoAyYaTb K
cobupaTb YrNekucnblii ras;
pacrnosHaBaTb €ro OnbITHbIM
nyTem, MPOBOANTL XapaKTepHble
peakumm.

3HaTb CTpoeHMe, (U3. U XUM.
CBOIACTBA, NONYYEHNE U
NPUMEHEHMNE KPEMHMS. YMETb
COCTaB/ATb YPaBHEHUS peakLuii,
XapaKTepPU3yoLLMX CBONCTBA
KpeMHMS.

3HaTb cocTaB, (PM3. U XUM.
CBOIACTBA, NONYYEHNE U
NPUMEHEHME OKCUAA KPEMHUS.
YMeTb COCTaBNATb YPaBHEHUS
peakuuid, XapaKTepn3yHL X
CBOICTBA OKCUAA KPEMHUSA U
CUNNKAaTOB.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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43 CunukaTHas
NPOMbILLI/IEHHOCTb

Kom61HMpOBaHHbIW YPOK
44 PacyeT MaccoBoii
(0o6bemHOI) fonu BbIxoaa
NpoAyKTa peakuuu ot
TEOPETUYECKM BO3MOXHOI0
YPpOK U3y4yeHUs HOBOro
martepuna
45 0606LLeHMe MO TeMe
«HemeTannbl»
Ypok 0606LeHNs 1
cMcTemMaTtm3almmn 3HaHuUi

46 KoHTponbHas paboTta no
Teme «HemeTanbl»

YPpoK NpoBepKu un
KOpPEeKLUY 3HaHWIA 1
YMeHul

Tema 3. MeTannsl (16 yacos)

47 [MonoxeHne metannos B [NC
1 0CO6EHHOCTN CTPOEHUSA UX
aTomoB. Pusmnyeckume
cBolicTBa METas/OB.
Cnnasbl.

KomM61HMpOBaHHbIW YPOK

MoHATME O CUNIMKATHOIA
npomsblwieHHocTn. CTekno,
LEeMEHT, KepaMuKa.

PelleHne 3agau.

PelLeHne 3afa4 1 ynpaKHeHWIA.

BbisiBNeHWe 3HaHWIA, YMEHWIA,
CTemneHn yCBOEHMS 3HaHWIA MO
TeMe.

MonoxeHune metannos B NC.
MeTtannnuyeckas
KpUCTannnyeckas peLleTka u
MeTanYecKast XMMmn4eckas
cBa3b. O6LMe pusmnyeckue
cBolicTBa MeTannoB. Crnasbl, UX
CBOMCTBA M 3HAYEHMe.

L. O6pasubl cTekna,
KepamuKu, LiEMeHTa.
Mpe3eHTaumMA

L. O6pasubl pasinyHbIX
METaJI/I0B U X CM/aBOB.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944

TekyLinii
KOHTPO/Ib

NTorosbli
KOHTPO/b

VimeTb npefcTasneHne o
TEXHONOMMM KepamuyecKkoro,
CTEKONbLHOI0 N LeMEeHTHOro
Npoun3BOACTB.

YMeTb peLlatb pacyeTHble 3ajayun,
CBA3aHHbIe C MOHATMEM LONN
BbIX0Aa MPOLYKTa peakLuuu.

3HaTb 0CO6EHHOCTU CTPOEHMS
aTOMOB U MPOCTbIX BELLECTB
HEMEeTas0B, X CBOMCTBA,
Cnocobbl nNony4veHmns, o6nactu
NPUMEHEHNS. Y METb COCTaBNATb
YpaBHEHUS peakLuii,
XapaKTEPU3YOLLMX XNMUYECKNE
CBOWCTBA HEMETA/INOB U UX
COEUHEHNIA.

3HaTb 0CO6GEHHOCTU CTPOEHUS
aTOMOB U MPOCTbIX BeLLEeCTB
HemeTannoB, X CBOWCTBA,
Cnocobbl nony4veHms, o6nactu
NPUMEHEHNS. YMeTb COCTaBNATb
YPaBHEHUS peaKLuuii,
XapaKTEPU3YOLLMX XUMUYECKNE
CBOWCTBA HEMETA/IOB U UX
COeAVHEHWIA.

3HaTb 0COGEHHOCTM CTPOEHMUS
aTOMOB MeTaslIoB; 0COBEHHOCTU
MEeTa/I/INYECKON XMMUNYECKON
CBSI3M N KPUCTaNINIMYECKOA
peLleTKu; hm3nmyeckme cBOKCTBa
MEeTaN/I0B. YMeTb 06BACHATb
3aBMCUMOCTb MEXAY CTPOEHMEM
MPOCThLIX BELLECTB META/IIOB U UX
(h13.CBONCTBAMMN.


http://school-collection.edu.ru/
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50

51

52,
53

XnMnyeckme cBOMCTBA
METanN10B

Kom61HMpOBaHHbIN YPOK

[MoHATME 0 Koppo3uK
MeTas10B

YPpOK U3y4yeHUs HOBOro
mMaTepuana

MeTannel B npupoje.
O6wwme cnocobbl Nx
nosny4eHus

YPOK U3y4eHUsi HOBOTO
marepuana

PacueT maccbl (06beMa)
NpoAyKTa peakuuu no macce
(06bEMY) MCXOAHOTO
BeLLEeCTBa, COEPKALLEro
npumecu

YpOK U3y4yeHUsa HOBOro
maTtepuana

O6uas xapakTepmcTuKa
3nemeHTOoB IA rpynnol.
CoefiMHEeHNS LLIENOYHbIX
MeTannoB

KomM61HMpOBaHHbIV YPOK

XvMUYeckne cBoCTBa MeTaN/0B
KaK BOCCTaHOBUTENENA, a TakxKe B
CBETE MUX NONOXEHUS B
3NEKTPOXMMUYECKOM psfY
Hanps>KeHWn MeTanoB.

MoHATUE O KOPPO3MKN METASI/OB.
Cnoco6bl 6opbObI C Heil.

MeTannbl B npupoge. Obume
CMocobbl UX MNONYyYEHUS:
nupoMeTanyprus,
rMapoMeTanayprus,
3NeKTPOMETaNNyprus.

PelueHne 3agay

O6Las xapakTepmucTmka
LLLeM0YHbIX MeTan10B. MeTannbl B
npupoge. O6LMe cnocobbl nx
nony4yeHus. CTpoeHne aTOMOB.
LLlenoyHble MeTanibl - NPOCTble
BellecTBa. BaxHeliwune
COE[MHEHMS LLENOYHbIX
MeTasINoB.

[. B3anmopeicteume
MeTa/l/IoB C HeMeTaNlamu.
/1. B3anmogencreune
pacTBOPOB KUC/IOT U CONel ¢
MeTan1amu.

http://school-
collection.edu.ru/

. CKopocTb KOppo3um
enesa npu pasfiMyHbIX
YCNOBUAX.

http://school-
collection.edu.ru/
http//www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTauus.

[. O6pasubl XXenesHbIX pya.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTayUA.

[. O6pasLbl WEeN0UHbIX
mMeTannoB. BsaumopelicTue
C BOAOW HaTpMs N IUTKS.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistry/blog/1944
Mpe3eHTaLUA.

TekyLnii
KOHTPO/b

3HaTb XMMUYeCKMe CBOCTBA
MeT&aJ1J10B.

YMeTb COCTaBNATL ypaBHEHNA
OBP, XxapaKTepHbIX Ans
MeT&a1J10B.

3HaTb MOHATME KOPPO3uK, ee
BULbl, CNOCOObI 3Tl OT
KOPPO3nn. YMeTb 00bACHATb
NPUYMHBI U MEXAHU3M
KOPPO3UiAHbIX MPOLLECCOB.

3HaTb MOHATUE METANNYPruu, ee
Pa3sHOBWUAHOCTMW.

YMeTb 3anncCbiBaTb YpaBHEHWS
peakumii NoNy4yeHns MeTanios u3
NX COEMHEHNIA.

YMeTb pellaTb pacyeTHble 3ajaun
Ha BblumMceHme mMaccbl (06beMa)
NpoAyKTa peakUiu no macce
(06bEMY) MCXOLHOTO BELLECTBA,
coepxallero npumeciu.

YMeTb Ha3blBaTb COEAMHEHMS
LeNOYHbIX MeTanNoB (OKCUapl,
rMApPoOKCUAbl, CONN); 06BACHATL
3aKOHOMEPHOCTU U3MEHEHNSA X
CBOICTB B NpeAenax noArpynmol;
XapaKTepn30BaTh CBSA3b MEXAY
COCTaBOM, CTPOEHUNEM U
CBOWCTBAMMU LLENOUHBIX U1
MeTa/10B.

YMeTb COCTaBNSATbL YPaBHEHUS
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LLLenoyHo3emesibHbIe
meTasibl. CoeanHeHns
LLLeNOYHO3eMENbHbIX
MeTas10B

Kom61HMpOBaHHbIV YPOK

ANOMUHUNA 1 ero
COeMHEHMNS

Kom6B1HMpOBaHHbIV YPOK

>Keneso un ero coegnHeHns

KomM61HMpOBaHHbIW YPOK

O6Las xapakTepucTmka
LLeN0YHO3EeMENIbHBIX MeTas0B.
CTpoeHne aToOMOB.
LLlenoyHo3eMenbHble MeTannbl -
npocThle BellecTBa. BaxkHelilve
COEANHEHNS LLENOYHbIX
MeTasIoB.

CTpoeHune aTtoma, (u3. 1 XUM.
CBOIMCTBa MPOCTOr0 BeLLEeCTBa.
CoefMHEHUS allOMUHNA —
OKCUSA ¥ TMApoKCnUa, nux
aM(OoTepHbIN XapakTep.
MprYMeHeHWe aloMUHUS 1 €ro
COEMHEHWIA.

CTpoeHue aToma, Gus. n Xum.
CBOICTBa MPOCTOr0 BeLLECTBa.
eHeTnyeckune pagbl Fe2+u
Fe3t 3HaueHue xenesaun ero
COeiUHEHWIA ANa Npupoasl u
HapOAHOro X03sliCcTBa.

L. B3anmofeincTene ¢ BOfOA
Kanbuns. MNMonyyeHwve
rmapokKcuaa KanbLms un
nccnefoBaHve ero CBOMCTB.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistrv/blog/1944
Mpe3eHTauus.

. MonyyeHue rngpokcuaga
alOMUHMNA 1N UccneoBaHue
ero CBOWCTB.

http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistrv/blog/1944
Mpe3eHTauus.

TekyLnii
KOHTPO/Ib

1. MonyyeHne
rMApPOKCUAO0B Xenesa un
N3yyeHne UX CBOMNCTB.
http://school-
collection.edu.ru/
http://www.proshkolu.ru/
club/chemistrv/blog/1944
Mpe3eHTaLUA.

TekyLnii
KOHTPO/b

XUMMWYECKUX peakLnii,
XapaKTepu3ayloLine cBoiicTBa
LWeOYHbIX MeTaNNoB, UX OKCUAO0B
M TAPOKCUOB.

YMeTb HasblBaTb COeAMHEHUS
LLeI0YHO3EMETbHBIX MEeTasI/I0B
(okeufbl, TMAPOKCUABI, COMK);
06BACHATL 3aKOHOMEPHOCTY
M3MEHEeHNs UX CBOMCTB B Npefenax
NOArpynMbl; XapakTepusoBaThb
CBSAI3b MEX/Y COCTaBOM,
CTPOEHMEM 1 CBONCTBAMMU
LL,eI0YHO3EMETbHbIX METaJI/IO0B.
YMeTb COCTaBNATb YpaBHEHUS
XUMUYECKNX peakL i,
XapaKTepu3ytoLine cBolicTea
LL,eI0YHO3EMENTbHBIX METaINI0B, UX
OKCWZO0B U F'MApPOKCUIOB.

YMeTb HasblBaTb COEMHEHUS
IOMUHKA MO UX XUMUYECKAM
thopMynam; xapakTepn3oBaTb
aIFOMUHNIA NO €ro NMOJOXEHNIO B
MepuoanNyYecKoin cUCTeME;
XapaKTepn30BaTb (U3NYECKMe 1
XMMUYECKME CBONCTBA a/IIOMUHMSA
M ero COeAunHeHuin; cocTaBNATb
YPaBHEHWSI XUMUYECKNX PeaKLniA,
XapaKTepu3ytoLine cBoiicTBa
aNIlOMUHWSA 1 €r0 COeMHEHWIA.
YMeTb Ha3blBaTb COeAMUHEHUSA
Xenesa no UxX XMMUYeCcKnm
(hopMynam; XapakTepu3oBaTb
0CO06EHHOCTM CTPOEHMSI aTOMa
XKenesa no ero nonoXeHuo B
NepuoauYecKon cucTeme;
(hUsnYecKre N XuMmyeckKue
CBOWACTBA Xefne3a, OKCMAOB U
rugpokcngos xenesa (1) v (11);


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
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0606LLEHME 3HAHWIA MO
Teme «MeTannbi»

Ypok 0606LLeHns 1
CUCTEMATM3aLUN 3HAHWNIA
PelleHwne
3KCMepMMeHTaNbHbIX 3afa4
no teme «MeTannbi»

Y pokK 3aKpensieHus
N3yYEeHHOro martepuana

KoHTponbHas paboTa no
Teme «MeTanbl»

YpOoK NpoBepku n
KOPPEKLNN 3HaHWI 1
YMeHWI

PelLeHWe 3afa4 1 ynpaKHeHWiA

PelleHne akcnepnMeHTaIbHbIX

3anay

BbisiBNeHWe 3HaHWIA, YMEHWIA,

CTeneHn yCcBoeHUA 3HaHWiA No

TEME.

MpakTunyeckas paboTa

Tema 3. O600LeHMe 3HAHUI N0 XMMUK 38 KYPC OCHOBHOM LWKONbI (2 4Yaca)

63

MepronyecKuii 3aKoH 1
MCX3 O4.W. MeHpeneesa.

MepnoanYecKnin 3aKoH 1
MNeprognyeckas cuctema

NTorosbli
KOHTPO/b

0651aCTV NPUMEHEHNS XKenesa.
CocTaBnATb ypaBHeHNS
XUMMWYECKUX peakLnii,
XapaKTepu3yloLine cBoiicTea
Xenesa —1poCcTOro BeLLECTBa,
OKCWAOB 1 TMAPOKCUO0B Xefesa
(N v ().

3HaTb 0COBGEHHOCTU CTPOEHNS
aTOMOB METaJII0B, UX (n3nNYECKMe,
XUMUYECKMe CBOMCTBa, Crnocobbl
NoyyeHns.

3HaTb CBOWCTBA KAaTMOHOB
(Ka4yecTBEHHbIE peakuun).

YMeTb pacrno3HaBaTh OMbITHbIM
nyTem COefMHEHNS METANNOB,
06BACHATL pe3ynbTaTbl U
3anuncbiBaTh ypaBHEHUS
COOTBETCTBYHOLMX peakLuii B
MOEKYNSAPHON 1 MOHHOW hopmax.
YMeTb 06paLaTbcs ¢ XMMUUECKOA
nocy/oi 1 nabopaTopHbIM
060opyaoBaHUEM.

3HaTb 0CO6EHHOCTU CTPOEHMS
aTOMOB U MPOCTbIX BELLECTB
MeTannoB, UX CBOMCTBA, CNOCO6LI
Nosly4YeHus, 061acT NPUMEHEHUS.
YMeTb COCTaBNATb YpaBHEHUS
peakuunii, XxapakTepm3ayoLnx
XMMUYECKMe CBONCTBA MeTas/I0B U
NX COEMHEHNIA.

YMeTb NpefCcTaBnsiTh N3YUeHHbI
mMaTepuan B rpaduyeckom Bufe.



Buabl XMMNYECKMX CBsI3ei n

TUNbI KPUCTANNINYECKUX
PELLETOK.

YpoK 06006LeHUst 1
CUCTEMATM3aLUN 3HAHWIA

64 CBOWCTBA OCHOBHbIX
K/1IaCCOB HEOPraHNYeCcKmx
BELL|eCTB.

Ypok 0606LeHMA U
CUCTEMATM3aLUN 3HAHWNIA
PesepBHoe Bpema 4 yac

XUMUYeckux anemeHTos A.U.
MeHgeneeBa. ®un3nNUecKunii
CMbIC/1 MOPSAKOBOro HoMepa
aneMeHTa, HOMepa nepuoaa,
rpynnsl U NOArPynmnbl. Buabl
XUMWUYECKUX CBA3EW U TUMbI
KPUCTa//IMYECKNX PELLETOK.
XUMMYeckme CBOMNCTBA OCHOBHbIX
K/1acCoB HeopraHU4ecKunx
COeJUHeHWIA B CBeTE Teopuu
3NEKTPOIMTUYECKOIA
auccoumanmm n oKucneHus-
BOCCTaHOB/IEHUS.

YMeTb XapakTepn3oBaTb CBOWCTBA
OCHOBHBbIX KNaccoB
HEOpraHN4ecknx COeANHeHNIA B
CBETE TEOPUM 3N1IEKTPOIUTUYECKOM
Avccoumaunm n OKUCeHNs-
BOCCTAHOB/IEHWS.



Yu4e6HO-MeTOAMYECKOE 1 MaTepnanbHo-TeXHUYeckoe obecneyeHne 06pa3oBaTeNbHOrO npolecca

OcHOBHas nuTepaTtypa:

1 Xwumus. 9 knacc: yyebHuk / O C. FabpuensH. —2-e u3g., ctepeotmun. —M: «[poda», 2014

2. TabpuenaH O. C., OcTpoymos W. . HacTonbHas KHuUra yuntensd. Xummsa. 9 kn.. MeTtoanyeckoe

nocobve. — M.: pocpa, 2002—2003.

3. Xumua. 9 kn.: KOHTPObHbIE U NPOBEPOYHbIE paboThl K yuebHUKy O. C. MabpuensHa «Xumus. 9»
/ O. C. TabpuensH, M. H. bepesknH, A. A. Ywakosa n gp. — M.: Apoda, 2009r.
rabpuenas O. C., OcTpoymos U. T. N3yyaem xumuto B 9 Kn.: Angaktnyeckme marepuanbl. —
M.: bauk nntoc, 2009r.
Mabpuenas O. C., Awykosa A. B. Paboyaa TeTpagb. 9 Kk . K yuyebHuky O. C. labpuensHa
«Xumus. 9». — M.: Opoda, 2010r.
abpuensH O. C., BockoboiHukosa H. . Xvmuna B TecTax, 3agadvax, YnpaxHeHusx. 8— 9
Kn. — M.: Opoda, 2009r.
JononHntenbHaa nutepartypa:

1 «EpuHas konnekumus Lingpposbix ObpasoBaTensHbix Pecypcos» (Habop LugpoBbIX pecypcos K
yyebHukam O C. MabpuensiHa) (http://school-collection.edu.ru/).
http://him.1 september.ru/index.php —kypHan «Xumus».
http://him.1september.ru/urok/- Matepuansl K ypoky.
www.edios.ru —Iigoc —eHTp AUCTaHLMOHHOI0 06pa3oBaHms
www.km.ru/education - y4yebHble MaTepumasbl U COBapy Ha cainte «Kupunn n Megoguin»
http://djvu-inf.narod.ru/ - anekTpoHHas 6ubnnoTeka
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