


MosAcHUTeNbHaA 3anmMckKa

Pabouasa nporpamma no xumum pAnsa 11 knacca cocTaBfieHa Ha OCHOBe (heflepa/ibHOr0 KOMIMOHeHTa
rocyfapCTBeHHOro CTaHjapTa OCHOBHOr0 00uiero o6pasoBaHus, YTBEPXAEHHOro MNprMkasom MuHucTepcTBa
obpasoBaHua P Nel089 ot 05.03.2004, npnmepHOI NPOrpamMmmbl OCHOBHOMO 06LLLEro 06pasoBaHus Mo XUMUN
415 cpefHeli WKosbl, aBTopckol nporpamMmbl O C. MabpuensHa. W opueHTpoBaHa Ha paboTy no yye6HUKY
Xnmns. Bas3obliii yposeHb. 11 knacc: yvebHuk / O.C.IMabpuensH - M.: [poda, 2014

HopmaTnBHble JOKYMEHTbI [/1 COCTaBJ/IEHUA NPOrpaMmbi:
«PenepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-93 «06 o6pa3oBaHuu B Poccuiickoii deaepaummn»;

rocygapcTBeHHass nporpamma Poccuiickoin degepaumn «Pa3sutne obpasoaHus» Ha 2013-2020 roapl;

YctaB MBOY rumHa3um Ne 66 Mpumopckoro paiioHa CaHkT-MeTepbypra (HoBas pefakuus), cornacosaH
FnaBoin  agMuHUCTpauum  MpuMopckoro  paiioHa CaHkT-Metepbypra 27.03.2015 1., yTBEPXAEH
pacrnopsbkeHnem Komuteta no o6pasosaHuto ot 20.04.2015 r. Ne 1891-p;

O6pasoBartenbHass nporpaMma OCHOBHOro o6uiero o6bpasoBaHusi (®KFOC) TBOY rumHasum  Ne 66
Mpumopckoro paioHa CMN6 (HoBas pedakuus), MNpuHATas Ha 3acedaHuu [leparormyeckoro CoseTa
25.05.2018, npoTokon Ne 6, ytBepxxaeHHol anpektopom 30.05.2018, npmka3s Ne 322;

O6pasoBartenbHas nporpamMma cpegHero obuiero o6pasoaHusa (®PKFOC) TBOY rumHasmm  Ne 66
Mpumopckoro painoHa CMN6 (HoBasa pefdakuus), MNpuHATas Ha 3acedaHuu [leparornyeckoro CoseTa
25.05.2018, npoTokon Ne 6, ytBepxxaeHHol anpektopom 30.05.2018, npmka3 Ne 322;
O6pasoBartenbHas nporpaMma OCHOBHOro obuiero o6pasoBaHus (®rOC) TBOY rumHasmm  Ne 66
Mpumopckoro paitoHa Cr6 (HoBas pedakums), NpuHATas Ha 3acegaHun [eparornyeckoro CoeTa
25.05.2018, npotokon Ne 6, ytBepxxaeHHol gnpektopom 30.05.2018, npmka3 Ne 322;

MepeyeHb oOpraHU3auuidi, OCYLLECTBASIOWMUX BbIGOP Y4YeOHbLIX MOCOOMIA, KOTOpble AONYCKalTCA K
MCNO/Mb30BaHUIO MpY  peanu3aumy obpasoBaTesibHbIX NPOrpamMM HayvasbHOro, OCHOBHOrO 06Llero u
OCHOBHOIO CcpefHero obpasoBaHWs, YTBEPXAEHHbIX npukazom MuHuctepctBa PO ot 09.06.2016 roga,
npukas Ne 699;

depepanbHblii NepeyeHb y4ebHNKOB, PEKOMEHA0BAHHBIX (A0MNYLIEHHbIX) MUHNCTEPCTBOM 06pa3oBaHus K
MCNO/Mb30BaHMID B 006pa3oBaTe/lbHbIX YUpexAeHusx, peanusylowmnx obpasoBatefibHble Nporpammbl
obulero obpasoBaHus Ha 2016-17 yyebHbI rof, yTBepXaeHHbId npukasom MO un Haykm P Ne 253 or
31.03.2014 r;

YuebHblit nnaH MBOY rumHasuyu Ne 66 Ha 2018-2019 yuyebHbIn rofd, NPUHAT Ha 3acefaHny nefarormyeckoro
coseta 20.04.2018, npoTtokon Ned, yteepxaeH gupektopom 27.04.2018, npukas Ne 262.

Llenn n 3apauu

M3yyeHne xumumn B cTapLueli LWKone Ha 6a30B0M YyPOBHE Hanpas/ieHo Ha AOCTUXKEHME CNeAyOLWNX Leneii:
OCBOEHME 3HAHUI O XUMWUYECKOM COCTaBNSAIOLWEA eCTEeCTBEHHO-HAY4YHOM KapTWHbI MUPA, BaXKHEMLmnx
XUMUYECKUX NOHATUSAX, 3aKOHaX 1 TEOPUSIX;

oBnageHne yMeHUAMn TPUMEHATb MOJIyYEeHHbIE 3HaHUA ANA 06BbACHEHUA pa3Hoo6pa3Hb|x XUMNYECKUX
SIBMIEHWIA 1 CBOWCTB BELLIECTB, OLEHKN POSIN XMMNWN B PasBUTUN COBPEMEHHDbIX TEXHOIOTUIA U noay4yeHMn HOBbIX
MaTepnasioB;

pa3sBnTUe Nnos3HaBaTe/IbHbIX MHTEPECOB U MHTENNEKTYa/IbHbIX crnocobHocTel B npouecce CaMOCTOATE/IbHOIo
np|/|o6peTeH|/|f-| XUMWYECKNX 3HAHWI C WUCMONb30BaHMNEM PasnnYHbIX NCTOYHNKOB I/IHdJOpMaLI,I/II/I, B TOM 4ucrne
KOMMNBbHTEPHbIX]

BOCNUTaHUE YGEXAEHHOCTU B MO3UTUBHOI PO/ XUMUMN B XXU3HU COBPEMEHHOTO 06LLecTBa, He06X0AUMOCTHU
XMMUYECKM FPaMOTHOFO OTHOLLEHMS K CBOEMY 3[]0POBbIO 1 OKPYXKaIOLLE cpeae;

NPUMEHEHMWE MOJTYYEHHbIX 3HAHUIA M YMeHWI A5 6e30MacHOr0 MCMosib30BaHUA BELLECTB U MaTepuasioB B
ObITY, CE/IbCKOM XO035IACTBE M Ha MPOM3BOACTBE, PELUEHMSI MPAKTUYECKUX 334ay B MOBCEAHEBHOWN XXW3HW,
npesynpexaeHns ABfeHNI, HaHOCSALLUX Bpes 3L0POBbI0 Ye/I0BEKA U OKPYXKatoLLeli cpese.

CogepxaHue Kypca 06LLeii xumum 11 knacca Hanpas/ieHO Ha peLleHne 3a4adum MHTerpaLuy 3HaHWIi ydaimxcs
MO0 HEOPraHMYeCKOM 1 OPraHNYecKom XMMUKM € Lenblo (GOPMUPOBAHNSA Y HUX eNHOA XMMNYECKO KapTUHbI



MuUpa. Be,qyu.q,aﬂ naea Kypca - equHCTBO HeopFaHI/I‘-IECKOI7| n OpFaHVI‘-IeCKOVI XM Ha OCHOBE O6LLI,HOCTVI nx
MOHSATUIA, 3aKOHOB U TEOPMVI, a TakKXKe Ha OCHOBE O6LLI,I/IX noaxoaos n KﬂaCCVI(pVIKaLI,I/II/I OpraHN4YecKnx un
HEOpPraHN4YeCKmMX BELWECTB N 3aKOHOMEPHOCTAM MPOTEKAHNA XUMUNYECKUNX peaKLI,VIVI Mexay HUMIN.

MecTo npegMmeTa B y4e6HOM NiaHe

B cooTBeTCcTBUMM C (hefepasibHbIM 6a3UCHLIM y4YeOHbIM M/1aHOM A7 OCHOBHOFO 06LLiero obpas3oBaHus U B
COOTBETCTBUM C YYebHbIM nnaHom MBOY rumHasum Ne 66 nporpamMma paccuymTaHa Ha MpenofaBaHue Kypca
xumnn B 11 knacce B o6beme 68 vacoB, T.e. 2 yaca B Hegenw. BTopoi yac B Hefento gobaBnieH 3a cuyeT
PerMoHa/IbHOro KOMMOHeHTa. B 3TOM crydae y yuvalimxcs MOSBASETCH BO3MOXHOCTb HE «MNPOXOAUTb», a
M3yyaTb, He 3HAKOMMWTbLCA C COfepXKaHuem MpeaMeTa, a XOpoLwo ero 3HaTb. OCO6eHHO BaXKHO 3TO ANA Tex
yyallmxcs, KOTopble He MMEeNU BO3MOXHOCTU M3y4YaTb XMMUIKO Ha Yriy6neHHOM YpPOBHE, HO TeEM He MeHee
cobupatloTcs caaBaTb eAMHbIA FOCYAapCTBEHHbIV 3K3aMeH M0 XUMUMN.
B npouecce 0CBOEHWS MpoOrpamMmbl Kypca XMMWUW AN OCHOBHOWM LUKOMbI y4alinecs OB/ajeBalT yMeHUAMU
CTaBUTb BOMNPOCbl, HabnwaaTb, 06BACHATbL, KaaccMuUMpoBaTh, CpaBHWMBATb, MPOBOAWUTL 3KCMEPUMEHTbI U
WNHTEPNPETMPOBaTb BbIBOAbl Ha WX OCHOBE, OMNPeAensATb UCTOUHUKU XMMUYECKON MHGopmaLmun, nony4vatb K
aHa/IM3MpoBaTb ee, a Takke TFOTOBUTb Ha 3TOMN OCHOBE COBGCTBEHHbIA WH(MOPMALMOHHbBIA MNPOAYKT,
npe3eHTOBaTb €r0 U BECTU ANCKYCCUIO.
HecmoTps Ha To, 4TO npegnaraemMas nporpamMmma HOCUT O6LLEKY/IbTYPHbIA XapakTep WM He CTaBUT 3agady
NpoeccMoHanbHOM NOATOTOBKM YYallMXcs, TeM He MeHee OHa MO3BOSISET MM OMpefennTbCs C BbI6OPOM
BbICLLEr0 y4e6HOro 3aBefeHUs.

JIN4HOCTHbIE, MeTanpeiMeTHbIE N NPegMeTHbIE pe3ybTaTbl 00yYEHUA XUMUN
JINYHOCTHBIM pe3ynbTaToM O00Y4YeHUS XVMUW B OCHOBHOWM LUKOMe SBASETCA (hOpMUPOBaHWE BCECTOPOHHE
06pa3oBaHHON, WHULMATMBHON W  YCMEWHOMW JIMYHOCTK, obnajatolleid CUCTEMOIA COBPEMEHHbIX
MUPOBO33PEHYECKUX B3rSA0B, LEHHOCTHbIX OPUeHTaUNA, NAeliHO-HPABCTBEHHbIX, KY/bTYPHbIX U 3TUYECKMNX
MPVHLMMOB 1 HOPM MOBeAeHNS.
JIn4HOCTHbIE pe3ynbTaThl:

» Pa3BuTUe TBOPYECKOWN aKTUBHOCTU, MHULMAETMBbI U CaMOCTOATEIbHOCTM YUaLLIMXCS;

*  ®opMMpoBaHMe NO3UTUBHbBIX, 340POBbIX, IKO/IOTMUYECKM 6e30NacHbIX ObITOBbIX NPUBbIYEK;

» OcyllecTBNEHNE TPYAOBOro BOCMUTAHMSA MOCPeACTBOM paboThbl C peakTMBamu, 060pyAoBaHMEM, B
npovecce paboTbl Haj MOCTAHOBKOW ONbITOB 1 06paboTKOl NX pe3ynbLTaToB;

» Co3gaHMe nejarorMyeckux CUTyauuin ycnewHOCTUM AN MOBbILEHUS COOGCTBEHHOW CaMOOLUEHKM W
cTaTyca y4yalimxcs B rnasax CBepCTHMKOB, NejaroroB 1 pognTenei.

PerynaTuBHble:

e CTaBUTb y4ebHYO 3afa4vy Nof pyKOBOACTBOM YUMTeENS;

*  MJIaHNPOBaTb CBOK AEATENbHOCTb NOJ PYKOBOACTBOM YUUTENS;

e paboTaTb B COOTBETCTBUWM C MOCTaB/IEHHON YUebHOI 3apadqeii;

* paboTaTb B COOTBETCTBUWN C MPEL/IOKEHHbBIM M/IAHOM;

*  y4yacTBOBaTb B COBMECTHOW [LeSATe/IbHOCTH;

e CpaBHMBaTb MOJTyYEHHbIE PE3y/IbTaTbl C OXXNAAEMbIMM pe3ynbTaTamu.

s OuUeHMBaTb paboTy OAHOKIACCHUKOB.

lNMosHaBaTesibHbIE:

* [puobpeTeHNe HaBbIKOB MO XMMUYECKOMY 3KCMEPUMEHTY;

» [loAroToBKa yyawmxcs K NpakTUYecKon feaTeNlbHOCTY;

» CoBepLUEHCTBOBaHWE HaBbIKOB MCC/eA0BaTEIbCKOM M NPOEKTHOM AeATeNlbHOCTY;

» OBnafieHne MeTofamMu Noucka Heobxo4MMON nHpopmaLmm.

» PasBuTWe no3HaBaTe/IbHbIX UHTEPECOB M TBOPYECKUX CMOCOOHOCTEN;

* PasBuUTUE MONOXUTENBHOrO OTHOLIEHWA K  0OY4YeHWIO MyTem CO3LaHus cuTyauuun YAuBEHMUS,
3aHUMAaTe/IbHOCTY, NapafoKCa/IbHOCTH;

Y4ebHO-NH(pOPMaLNOHHbIE:

*  MOWCK 1 0T60p MH(OpMaLMK B yHeOHbIX U CNPaBOYHbIX MOCOBMAX, CNOBAPSIX;

* paboTac TEKCTOM Y BHETEKCTOBbIMM KOMMOHEHTAMU: BblAe/ieHWNe raBHON MbICAN, MOUCK
onpegeneHnin NOHATWIA, cocTaB/IeHMe MPOCTOrO U CI0XKHOIO MaHa, MOMCK 0TBETOB Ha BOMPOChl,
COCTaB/IeHVe BOMPOCOB K TEKCTaM, COCTaB/IeHNe SIOrMYeCcKol LienoYKy, COCTaB/eHME MO TEKCTY
Tabnunupbl, CXeMbl;

s Knaccuukaumsa u opraHusaumsa nHgpopmalmm;

*  CO3JaHyve TEKCTOB pa3HbIX TUMOB (oNucatesibHble, 06bACHNTEbHbIE) U T.4.

*  ®opMMpOBaHUE Hay4YHOI0 MUPOBO33PEHUSI.

» CoBepLUeHCTBOBaHMe paboTbl C KOMMNbIOTEPOM, NOArOTOBKA Mpe3eHTaLmMi, 3almTa cBoux paboT;



MeTanpefmMeTHbIe pe3y/bTaTbl:
Pery]‘lﬂTVIBHbIeZ
» CT1aBuUTb y4ebHble 3agaun.
e BHOCMTb U3MeHeHMs B NOC/IEA0BATENbHOCTb U COfepXKaHne yUYebHOM 3ataum.
e BblOGypaTb Hanbonee paunMoHanbHY NOCneA0BaTe/IbHOCTb BbIMO/HEHNS YYeOHOl 3adaun.
» TlnaHWpoBaTb N KOPPEKTUPOBATb CBOK AeATeNbHOCTb B COOTBETCTBMM C e LieNsMu, 3ajadyamm
1 YCNOBUAMM.
* OueHunBaTh CBOK PaboTy B CPaBHEHUU C CYLLECTBYHOLLNMU TpeboBaHUAMM.
* BnageTtb pa3nMyHbIMKU CNocobamn caMOKOHTPONSA.
lMo3HaBaTesibHble (y4ebHO-NOrn4ecKme)
* KnaccuguumposaTtb B COOTBETCTBUN C BbIOPaHHBLIMU MPU3HAK
e CuctematnanpoBaTb MHHOPMALMIO;
*  CTpyKTYpupOBaTh MH(OPMaLMIO;
*  OnpegensTtb Npobaemy 1 cnocobbl ee pelleHns;
e ®opmynmpoBaTb NPO6EMHbIE BOMPOCHI, UCKaTb NYTU peLleHns Nnpo6aeMHON cuTyauum;
* BnageTb HaBblIKaMW aHa/M3a U CUHTE3a,;

Y4ebHO-MHPOPMaLNOHHbIE:

* MOWCK N 0T60P HEOOXOANMbBIX UCTOYHUKOB MHOPMaLUN C UCNOJIb30BaHNEM PecypcoB
6mnébnuotek n MIHTepHeTa;

* 3anucblBaTtb, (DMKCUPOBaTb UH(OPMaLMIO 06 OKPY>KatoLLEM MUPE C MOMOLLbI MHCTPYMEHTOB
VKT,

* NnpefCcTaBneHUe MHMopMaLMmM B pa3/iMyHbIX hopmax (MMCbMeHHas 1 yCTHas) U BUAaXx;

* paboTa C TEKCTOM W BHETEKCTOBbIMW KOMMOHEHTaMW: COCTaB/IEHNE TE3UCHOr0 N/aHa,
BbIBOJ0B, KOHCMEKTA, TE3UCOB BbICTYMNNEHNUS;

* nepeBoj UH(OPMaLUK 13 OLHOTO BUAA B APYrol (TeKCT B Tabnuly, KapTy B TEKCT U T.N.);

*  MCMNO/b30BaTb pas/iyHble BULbI MOLENIMPOBAHUSA, UCXOASA U3 YHeOHON 3atauu;

* CTPOMUTb NIOFMYHOE pPacCy>XeHne, BKKOYatoLLlee yCTaHOB/EHME MPUYMHHO-CNELCTBEHHbIX
CcBA3el;

e CO3faHue coBCTBEHHOW MHopMaLMK 1 eé NpeacTaB/ieHne B COOTBETCTBUM C yUYeOHbIMU
3afjavamu;

*  COCTaBfIEHMEe peLeH3nn, aHHoTaLuu.

KOMMYHUKATUBHbIE:

e BbICTyNaTb Nepef ayAnTOpMER, NpUaepKnBascb ONPeAeNeHHOro CTUAS NPU BbICTYNNEHWUN;

* YMeTb BeCTM AWUCKYCCUIO, ANanor;

*  HaxoAuTb NPUEMIEMOE pPeLLeHMe NMPY HaIMYMM Pa3HbIX TOYEK 3pEHNS.
MpeaMeTHLIMU pe3yibTaTaMy 0CBOEHUS BbIMYCKHWKAMU OCHOBHOW LIKO/bI NPOrpamMmMbl Mo XUMUK
ABNAOTCA:

Yuauimecs JO/MKHbI 3HaTb/MOHMMATbL, YMeTb:
- BXKHelwme XMMUYECKne NOHATHA: BELLECTBO, XMMUUYECKMIA 3/1EMEHT, aTOM, MOJIEKY/1a, OTHOCUTE/bHbIE
aToOMHasi U MOMIEKY/ISiPHAst Macchl, UOH, afifiIoTPONMs, U30TOMbI, XUMUYECKas CBSI3b, 3/1EKTPOOTPMLLATENIbHOCTb,
CTeneHb OKMUC/IEHWS!, BaNlEHTHOCTb, MOJ/Ib, MO/ISIPHAst Macca, MOJISIPHbIV 06beM, BeLLLeCTBA MOJIEKY/ISIPHOTO 1
HEMO/IEKY/IIPHOTO CTPOEHMSI, PACTBOPbI, 3M1IEKTPOSIUT, HEINEKTPO/IUT, ANEKTPONIMTUYECKAS AMUCCOLMALIAS,
OKUCNNTE/Nb U BOCCTAHOBUTE/b, OKMC/IEHUE 1 BOCCTAHOB/IEHME, TENI0BOV 3(EKT peaKLum, CKOPOCTb
XMMMWYECKOW peakumm, KaTanins, XMMUYeCKoe paBHOBECHE;
- OCHOBHbIE TEOPMMN XUMUW: TEOPUSI CTPOEHUS OPraHMUecKnX BellecTs A.M. ByTnepoBa, XMMUYECKOIA CBA3MN,
3NEKTPO/IMTUYECKOI ANCCOLMALLMN; - OCHOBHbIE 3aKOHbI XUMUW: COXPAHEHWsI MacChbl BELLECTB, NOCTOAHCTBA
cOCTaBa, NepuoANYEcKUii 3aK0H;
- BaXKHeliwme BeLecTBa 1 MaTeprasbl: OCHOBHbIE METa/I/Ibl U CM/aBbl, CEPHasi, COMsHAsA, a3oTHast 1
YKCYCHasi KUC/OTbI; LLEoYn, aMMUaK, MUHepasibHble YA06PEHNS; YKCYCHAs KIUC0Ta, MeTaH, 3TUeH,
aueTueH, 6eH30/1, 3TaHOM, XMPbI, Mblfia, FHOK03a, Caxapo3a, Kpaxmas, KNeTyaTka, 6e/1Ku, UCKYCCTBEHHbIE U
CMHTETUYECKME BOIOKHA, KayuyKK, NnacTmacchi;
yMeTb:
- Ha3blBaTb M3yUYeHHbIe BELLECTBA MO «TPUBUATIbHOW» UMW MEXAYHaPOAHOV HOMEHKNATYPE;



- ONpefensTb Ba/IEHTHOCTb U CTeNeHb OKMC/IEHUSA XUMMNYECKNX 3/1IEMEHTOB, TUM XMMUYECKOI CBSA3N B
COeIMHEHWSAX, 3apAL MOHA, XapaKTep cpefbl B BOAHbIX PACTBOPax HEOPraHMUYeCKNX COeUHEHWIA, OKUCNNTENb U
BOCCTAHOBUTESb;

XapaKTepu3oBaTb: 3/IEMEHTbI Ma/bIX MEPUOLOB MO UX MOSIOXKEHNIO B MEPUOANYECKON CUCTEME
[..MeHgeneeBa, 06LiMe XMMUYECKNE CBOICTBA META/II0B, HEMETA1/10B, OCHOBHbIX K/1aCCOB HEOPraHNYeCKMX
COEAVHEHNIA;

- 06BACHATb 3aBMCUMOCTb CBOMCTB BELLECTB OT UX COCTaBa M CTPOEHUS, MPUPOLY XMMUYECKOW CBA3N,
3aBMCUMOCTb CKOPOCTU XMMUYECKOWN pPeakunmn 1 NONOXKEHNA XUMUYECKOT0 PABHOBECUSA OT Pa3/INYHbIX
(hakTOpOB;

- BbIMOJIHATb XMMUWUYECKUA IKCMEPUMEHT MO Pacrno3HaBaHUI0 BaXXHENLLMX OPraHUYEeCKNX U HEOPraHNYeCKmMX
BELLECTB;

- NPOBOAMTbL CaMOCTOATE/bHbBIN MOUCK XMMUYECKON NH(OPMALMK C UCMOb30BaHNEM Pa3/IMUHbIX UCTOYHUKOB
(Hay4HO-MONYNAPHbIX M34aHNi, KOMMbIOTEPHbIX 6a3 faHHbIX, PeCYpPCcOB MHTepHeTa); NCNoNb30BaTb
KOMMbIOTEPHbIE TEXHOIOTMN 4151 06paboTKM U Mepesaymn XMMUYecKol MHDOpPMaLUN 1 ee NpeacTaB/ieHNs B
pasznnyHbIX opmax;

NCMonb30BaTb NPUOGPETEHHbIE 3HAHUA N YMEHUA B NPaKTUUYECKOW AeATeNbHOCTU 1 NOBCESHEBHOM
KU3HU:

. 4N 06BACHEHNSA XUMUYECKUX SABMIEHUIA, MPOUCX0ASALLMX B NpUpoge, 6bITy 1 Ha MPON3BOACTBE;

. onpeseneHns BO3IMOXXHOCTY MNPOTEKAHUA XUMNYECKMX MPeBPaLLEeHNIA B Pa3/IMUHbIX YC/I0BUAX U OLIEHKM
NX NOCNeaCTBUIA;

. 3KO/I0rMYeCKU rpaMoTHOr0 NMOBEAEHUS B OKPYXKaloLLeli cpefe;

. OLLEHKM B/IMSIHNA XMMWUYECKOT0 3arpsi3HEHMS OKpYXKatoLLeli cpefibl Ha OpraHn3m 4YesioBeKa 1 jpyrue
XWBble OpraH13mbl;

. 6e3onacHOro obpatleHns ¢ FOPYNMUN Y TOKCUYHBIMW BELLLECTBaMK, 1abopaTopHbIM 000pyAOBaHMEM;

. KPUTUYECKOI OLEHKM JOCTOBEPHOCTM XMMUYECKOWN MHhopMaLUn, MOCTyNatoLLeli U3 pasHbIxX
MCTOYHWKOB.

Obwasa xapakTepucTnKa yuebHOro npegmeta
B cooTBeTcTBUM C PefepaibHbIM roCyAapcTBeHHbIM 06pa3oBaTeflbHbIM CTaHAapTOM OCHOBHOIO 06LLero
06pas3oBaHNs ydalinecs LO/HKHbI 0BNafeTb TaKUMM MO3HABaTeNbHbIMU YYebHbIMU AeAICTBUAMU, KaK yMeHue
thopMynmpoBatb MpobremMy M runotesy, CTaBUTb LUeAM W 3agayun, CTPOUTb M/iaHbl JOCTMXKEHUA Lenein un
peLLeHNs NocTaB/EHHbIX 3afay, NPOBOAUTbL 3KCNEPUMEHT M Ha ero OCHOBe fAefaTb BbIBOAbl U YMO3aK/HYeH s,
NpeacTaBnATb UX M OTCTaMBaTb CBOK TOYKY 3peHusA. Kpome 3Toro, yyaimecs [O/DKHbI 0BafeTb yYebHbIMU
[eACTBUAMM, NO3BONSIOWMMN UM JOCTUYb SIMYHOCTHLIX, MPEAMETHbIX U MeTanpeamMeTHbIX 06pasoBaTe/ibHbIX
pe3ynbTaToB.

Mpegnaraemas NporpaMmma rno XMMUK PackpbIBaeT BKIAL y4e6HOro npeameTa B JOCTVKEHME Liefieli OCHOBHOIO
06L,ero o6pasoBaHNs 1 ONpefesisieT BaXHeNLNe cofepXKaTelbHble IMHUM NMpegmeTa:

- «BELLECTBO» - 3HAHWE 0 COCTaBe U CTPOEHWUW BELLECTB, UX CBOMCTBAX M 6MOMNOrMYECKOM 3HAYEHUN;

- «XVIMUYECKas peakumsi» - 3HaHWe 0 NPEeBPAaLLeHMAX OAHUX BELLECTB B ApYyrue, yCNOBUSAX NPOTeKaHUS
TaKux npespaLleHnii n cnocobax yrnpaBneHUs peakunsamu;

- «MPUMEHEHME BELLECTB» - 3HaHMe W OMbIT 6e30MacHoOro obpalleHus C BellecTBaMu, Matepuanamu u
npoweccaMmu, He06XoAMMbIMU B BbITY 1 Ha NPOU3BOACTBE;

- «A3bIK XUMWU» - OMEPUPOBaHME CUCTEMOIN BaXKHEMLUMX XMMWYECKUX MOHATUIA, 3HAHWE XUMUYeCKOW
HOMEHKNATYpbl, a TAKXKe BNafeHne XMMUYECKO CUMBOIMKOIA.

[JaHHas pabouyasa nporpamma MOXeT O6bITb peanmM3oBaHa  MPU  WUCMOMb30BAHUM  TPAAULNOHHOWM
TEXHOMOr MK 00yYeHUSA, a TaKXKe 3N1eMEHTOB COBPEMEHHbIX 06pa3oBaTe/IbHbIX TEXHONO0rNi, nepefoBbIX QOpPM U
MeTO40B 00y4YeHMs, TaKMx Kak NpobiemMHblii MeTog, pasBuBaiollee 06ydeHUe, KOMMbIOTEPHbIE TEXHO/IO MU,
TECTOBbIA KOHTPO/b 3HAHWIA W Ap. B 3aBUCUMOCTW OT CKJ/IOHHOCTEM, MOTPEeBHOCTeN, BO3MOXXHOCTEA WU
CrMoco6HOCTEN KaxKA0ro KOHKPETHOro KJlacca B napanienu.

KoHTponb 3a ypOBHEM 3HaHWA y4yalluxcs npefycMaTpvBaeT MpoBedeHMEe NabopaTopHbIX,
NPaKTUYeCKMX, NPOBEPOYHbIX PaboT NPy M3yyeHUN MaTepuana pasnyHbIX TeM Kak B TPaLWLMOHHON, Tak 1 B
TeCToBOW hopmax. [10 OKOHYAHUU U3YyUHeHUS TeM MPOBOAATCA KOHTPO/IbHbIe PaboThbl.

MN3meHeHnA, BHECEHHbIe B NMporpamMmmy O. C. labpuensHa. Tak kak nporpamma O.C.[MabpuensiHa
npegycMmaTpuBaeT 1 4yac B Hefento, a B COOTBETCTBUM € YUYebHbIM nnaHom TBOY rumHasum Ne66 oTBOoAUTCA
[iBa yaca, TO yBe/IMYeHO BpeMs M3yyeHUSA Bcex TeM. Kpome 3TOro HeckKo/IbKO M3MeHeH MOpPSAoK M3y4veHus
MaTepuana B COOTBETCTBMM C TEKCTOM YUYeOHUKaA.

OCHOBHOE coflep>kaHune y4e6HOro Kypca

Tema 1. [MepnoAanYecKnin 3aKOH 1 CTPOEHNE aToMa.

CTpoeHne aToma. ATOM - cnoxdas yactuua. OTKpbITUE 3/1eMEHTAPHbIX YacTuu, U CTPOEHUA aToma. A4po
aTtoma: MPOTOHbl U HEMTPOHbI. V30TOMbl. DNeKTPOHbI. DNeKTPOHHAas 060/104Ka. DHEpPreTUYECKU YPOBEHD.



Opbutann: s-, p- n d-opéutanu. PacnpegenieHne 3MeKTPOHOB MO 3HEPTreTUYECKUM YPOBHAM W OpPOUTa/IAM.
ONeKTPOHHbIE KOH(UIypaunm aToMOB XMM.3/1eMEHTOB. BasleHTHbIE BO3MOXHOCTW aTOMOB.

Mepuognyecknin  3aKOH W CcTpPoeHMe aToma. COBpPeEMEHHOe MNOHATME XMM.3/ieMeHTa. CoBpemeHHas
(hopMy/IMpOBKa NepUOLMYECKOr0 3aKoHa. lNMpuyMHa NepuognyHOCTU B U3MEHEHWMU CBOWCTB XMM.3/1EMEHTOB.
OCO06eHHOCTM 3amnofiHEHUA 3HEPreTUYEeCKUX YPOBHEW B 3/1EKTPOHHbIX 060/104KaxX aTOMOB MepPeXofHbIX
3/1EMEHTOB. D/IEKTPOHHbIE CEMeCTBa 3/IEMEHTOB.

OTKpbITHe .M. MeHfeneesbiM NepuoLNYECKOro 3akoHa. NMepBble NONbITKA KnaccupuKaunum Xmm.3/1eMeHTOB.
BaxHeliluve MOHATUSA XUMWW: aToM, OTHOCUTeNbHasA artoMHas W MoJeKynsipHas maccbl. OTKpbITYE
[./1.MeHaeneeBbIM NeproaMUecKoro 3akoHa. NMepuognyeckuii 3akoH B oopmynuposke .. MeHgeneesa.
Mepnognyeckasa cucTema [.N.MeHgeneesa. [lepnogmyeckas cucTemMa Kak rpafuyeckoe 0TobpakeHme
NepuroaMYEeCKOro 3akoHa. PasnmuHble BapuaHTbl Nepuoanyeckoin cuctembl. MNepuofgbl U rpynnbl. 3HaveHue
NeproaMYEecKOro 3akoHa 1 NepuoanyecKkoin cnucTemsil.

Tema 2. CTpoeHue BeLecTBa.

KoBaneHTHas xumuueckas cBA3b. MOHATME 0 KOBasieHTHOW cBA3M. O6Las 3neKTpoHHas napa. KpaTHocTb
KOB&JIEHTHOM CBA3W. ONeKTPoOTpUUaTeNlbHOCTb. [lepeKpbiBaHUe 3M1eKTPOHHbIX 06M1akoB, 6- K N-CBA3W.
KoBaneHTHasa nonsipHas un HenonspHas cBA3b. OOMEHHbIN M AOHOPHO-aKLENTOPHbIN MexaHn3M 06pa3oBaHus
CBA3W. BellecTBa MOMEKYIAPHOIO M HEMOJEKY/IAPHOIO CTPOeHMA. 3aKOH MOCTOAHCTBA COCTaBa [/1A BeLLEeCTB
MOJIEKY/IAPHOIO CTPOEHMS.

MoHHas xmmMunyeckas cBA3b. KaTuOHbl M aHMOHbI. MIOHHasA CBA3b M ee CBOWCTBA. VOHHas CBA3b KaK KpairHui
CNy4ai KOBasIeHTHOW NONSAPHOI cBA3W. OTHOCUTENBHOCTb AE/IEHNSA XUM.CBSA3EM Ha TUMbI.

MeTannuyeckaa  xummdeckass  cBAsb.  OOwme  (m3MyecKme  CBOWCTBA  MET&//IOB.  3aBUCMMOCTb
3/1EKTPONPOBOAHOCTY MeTaI0B OT Temnepartypbl. Cnnassbl.

BogopogHasa xmmMuyeckas cBsisb. BogopogHas cBs3b Kak 0C00bIl Criyvai MeXXMOIEKYISIPHOT0 B3anMOAeiCTBUS.
MexaHu3Mm ee 06pa3oBaHNS M BAMSIHME Ha CBOMCTBA BeLLecTB. BHYTpMMOneKynsipHas BOLOPOAHasA CBS3b U ee
6ronornyeckas posb.

ArperaTHble COCTOSHUS BeuwlecTBa. lMasbl. 3akoH ABoragpo. MonspHbli 06beM ras3oo6pasHbIX BeLLECTB.
XXungkoctu.

Tvnbl KpUCcTanMyeckux peweTok. Kpuctannmnuyeckasd pewletka. WIOHHble, MeTaslIM4yecKue, aTtoMHble W
MOMEKYNSAPHbIE KPUCTANIMYECKME PeLLeTKU. AnnoTponus. AMOpP(MHble BeLLecTBa, UX CBOMCTBA.

UucToble BewecTBa M cMecu. CMeCUM N XMMWUYECKWE COefUHEHUSA. [OMOreHHble W TreTeporeHHble CMeCU.
MaccoBas 1 06beMHas 40N KOMMOHEHTOB B cMecu. MaccoBas fona npumeceid. PelleHue 3afay Ha MaccoByio
LOM0 NPUMECENA.

[uncnepcHble cucTembl. [MOHATUE AUCMEPCHOW cucTembl. [ucrnepcHas (asa M AWCAEPCUMOHHAsA  cpeja.
Knaccuukaumnsa gucnepcHbix cucteM. KonsiongHble fucrnepcHble cucTembl. 301M U renn. 3HadveHue
AVCNepCHbIX CUCTEM B MPUPOLE N XU3HWN YerloBeKa.

Tema 3.Xnmunyeckuepeakuyum.

Knaccupmkauma xummyecknx peakumii. Peakumun, ngyuine 6e3 nsMmeHeHns coctasa BellecTBa. Knaccugukaums
Mo YUCAy 1 COCTaBy pearmpyroLMx BELLECTB 1 MPOAYKTOB Peakuun B OpraHNYeckKoi 1 HeopraH14ecKoi
XUMUN.

Tennosoii ahheKT XMMUYECKMNX peakLmii. IK30- N IHA0TEPMUYECKME peaKLmn. TepMOXMUYECKNE YPaBHEHWS.
PacueT KonmMyecTsBa TENMO0ThbI M0 TEPMOXMMUYECKUM YPaBHEHUAM.

CKOpOCTb XMMUYECKNX peaKLmii. MOHATVE 0 CKOPOCTU XUMMUYECKUX peaKLnil. 3aBUCUMOCTb CKOPOCTM peakLuii
0T pas3/IMyHbIX (PaKTOPOB. 3aKOH JeCTBYOLLMX Macc. PelleHne 3a4a4 Ha XMMUYECKYI0 KMHETUKY.

KaTanus. Katanusatopbl. Katanus. MNpumepbl KaTaIMTUYECKUX MPOLECCOB B NPOMbILLUIEHHOCTH, TEXHUKE,
6bITy. ®epmeHTbI. MNprMeHeHMe KaTann3aTopoB 1 epMeHTOB.

Xnmunyeckoe paBHoBecue. O6paTtnmMble U HeobpaTUMble peakumn. XMMMUYeCKoe paBHOBeCKE N CMOCOObI ero
cMeLleHns. MoHATMe 06 ONTUMasIbHbIX YC/I0BUAX NPOBEAEeHNS TEXHO0MMYeCKOro npouecca.

Teopusa 3neKTPOANTUYECKON Anccoumann. INeKTPOaUTbI U HE3NEKTPONNUTbl. CTeneHb 31eKTPOUTUYECKON
anccounaumn. CunbHble 1 cnabble 3NeKTPONUTLI. YpaBHeHUs guccoumauunmn. MexaHnsm guccoumaymu.
CTyneH4aTas guccoumnanms. YCcnoBmsa TeHeHNs peakumii MeXay a/1eKTpoaMTamMmm 4o KoHLa.

Mugponus. Cnyyam rmgponusa coneii. Peakums cpefibl B pacTBOpe Coseit. MMaponmns opraHnN4ecKnx BeLLECTB.
OKMCNNTENbHO-BOCCTAaHOBUTe/IbHbIe npoLecchl. OKUCINTENBHO-BOCCTAHOBUTENIbHbIE peakumn. OKUCInTeNb 1
BOocCTaHoBUTeNb. OKUC/IEHME N BOCCTaHOB/eHMe. CocTaB/ieHMe ypaBHeHUn OBP MeTOA0M 3/1eKTPOHHOI0
6anaHca.

3nekTponus. O6Lme cnocobbl MNOAYYEHNA META/INI0B Y HEMETa/I0B. DNEKTPO/IM3 PacTBOPOB M pacn/iaBoB
3NEKTPONNTOB. DNEKTPONNTUYECKOE MOSTyUYeHMe a/TtioMUHNA. TpaKTUYecKoe 3HaveHme 31eKTponunsa.

Tema 4.BewlecTBa 1 NX CBOCTBA.

Knaccngumkauma HeopraHWYecKux 1 opraHnyecKmnx BeLLEeCTB.

O6wwwe cBolicTBa MeTann08. XMMUYECKMe CBOMCTBA MET/I/IOB KaK BOCCTAHOBUTE/EN. DNeKTPOXUMMNYECKU
PS4 HaNPSHKEHWI MeTasI/I0B M €ro MCMoMb30BaHme. B3anmogeicTBme MeTanN10B ¢ HeMeTasllaMu, BOLOW,
KMCNoTaMu 1 pacteopamu coneii. MeTtannorepmus.



Koppo3us meTannos kak OBP. Cnocobbl 3anTbl MeTaI/I0B OT KOPPO3UMK.

O6Lwpme cBOMCTBA HEMeTan0B. XMMUYeCK/e CBOMCTBA HEMETa/IOB Kak OKucnuTeneli. Bsammogeicteue ¢
MeTasi/1aMu, BOAOPOAOM U APYTMMU HeMeTanamu. CBOMCTBA HEMETA/I/I0B KakK BOCCTAHOBUTENEN.
B3anmopgelicTBMe ¢ NPOCTbIMU 1 C/I0XKHBIMU BELLECTBAMU-OKUCNTENAMN.

Okeugbl. Knaccmgmkaumsa oKCUoB U XMMUYeCKue CBOMCTBA.

KucnoTbl B cBETE TeOpuU 3N1eKTPONNTUYeCKoi guccoumaunm. ObLime cBOMCTBA HEOPTraHNYECKNX 1
opraHnyeckux KmcnoT. Cneymduyeckme CBOMCTBA a30THOM, KOHLEHTPMPOBaHHOM CEPHON 1 MypaBbUHOA
KMCIOT.

OcHOBaHMSA B CBeTE TEOPUY 3MIEKTPONNTUYECKOW auccoLmaLmmn, nx Knaccupumkaumns m obLyme cBoicTaa.
AMMVHbI KaK OpraHn4eckune 0CHOBaHUS.

Conu B cBeTE TEeopuMn 31eKTPOANTUYECKON anccoumannm, nx Knaccugpukaumsa n obuime ceoiicTsa.
"eHeTWueCKUiA pag MeTanna v HeMeTanna. B3aMmocss3b HEOPraHWYeCKUX 1 OpraHNYecKux BeLLecTB

3aknoyeHme. MNepcneKTMBbI PasBUTUSA XMMUYECKOM HAYKN U XMMMUYECKOr0 MPoM3BOACTBa. XMuUs 1 npobnema
0XpaHbl OKpY>XXatoLLleid cpeabl.

TemMaTuWyecKoe nnaHNpoBaHe (2 vaca B Hefesnto):

Tembl Kypca KonnyecTBo 4acos
Tema 1 MNMeproAnYECKNIA 3aKOH N CTPOEHME aToMa 6
Tema 2. CTpoeHue BeLlecTBa 18
Tema 3. Xrmuyeckue peakumu 20
Tema 4. BellecTBa 1 X CBOMCTBA 19
PesepBHOe Bpems 5
NToro 68

Tembl Kypca MpakTnyeckne paboTbl KOHTpO/IbHbIE

paboThbl

Tema 1. NMepurognyeckunii 3aKoH 1 CTPOeHME aToma
Tema 2. CTpoeHue BeLlecTBa 1 1
Tema3. XnmMunyeckune peakumnm 1 1
Tema 4. BewlecTBa 1 X CBONCTBA 1 1
NToro 3 3



Nen/n
YPOKOB
Twn ypoka

Ha3BaHuve pasgena, TeMbl

KANEHOAPHO-TEMATUYECKOE NMITAHNPOBAHUE

OCHOBHbIe 3/1EMEHTbI codep>XaHus

Tema 1. MNeprognyecKunin 3aKoH 1 CTPOEHVE aToMa

12  CrtpoeHve aTtoma

YPOK U3y4eHWsi HOBOFO
mMaTtepuana, ypoK
MPUMEHEHWSA 3HAHWIA ©
YMEHWIA

3 OTKpbITHE
[0..MeHpeneesbiM
Meproanyeckoro 3akoHa

YPOK U3y4eHnst HOBOTO
MaTepuana

4 MNepuogunueckas cuctema
O.W. MeHpeneesa

ATOM - cnoxHada yactuua. ctopus
OTKPbLITUA 3MIEMEHTAPHBIX YaCTULL U
CTPOEHUs atomMa. A4po aTtoma: MPOTOHbI U
HETPOHbI. 130TONbI. DNEKTPOHDI,
KOPMNYCKYSAPHO-BOIHOBOI Aya/in3m.
CTpoeHwve 3N1eKTPOHHOI 060/104KM.
ANEeKTPOHHbI YPOBeHb. BaneHTHbIe
3M1EKTPOHbI. OpbuTanu: s- n p-.
PacnpegfeneHne 31eKTPOHOB Mo
3HEPreTUYeCKUM. YPOBHAM U opbutanam. d-
3/1eMeHTbI. DNEKTPOHHasA KOH(Urypauus
aToma.

Mpegnocblikn oTKpbITUA M3, MNepsble
MOMbITKW KNaccuuKaumm XumM. NeMeHTOB.
CoBpeMeHHbIe MPeLCTaBNEHNA O BKHEMLLINX
MOHATUAX XUMWUN: OTHOCUTE/IbHAA AaTOMHas
macca, atom, mosnekyna. 3 B
thopmynuposke [.M.MeHaeneesa.
MeproAMYHOCTL B U3MEHEHWUW CBOCTB
XWUM.3/IEMEHTOB U UX COEANHEHNIA.

MC X1M.3N1eMEHTOB Kak rpagmyeckoe
oTobpaxeHue M3. CTpyKTypa nepunogs,
Tabnuupbl KOPOTKOro BapuaHTa. MNepropl
(Masble 1 6oMbLUME) W TpYNMbI (FaBHbIE W

JeMoHcTpauum, nabopaTopHble
1 npakTuyeckue paboThl,
ncnonb3oBaHne NKT

MpeseHTauUMA.

[. PaznnyHble BapuaHTbl Tabnny,  TekyLwii
MepnoanYecKoii cMCTEMbI KOHTPO/b
XUMUYECKUX 3/IEMEHTOB

O..MeHgeneesa.

L. PaznuyHble opmbl MC
XUMUWYECKUX 3/IEMEHTOB.
Mpe3eHTauus.

KoHTposnb

MnaHupyeMble pe3y/bTaTbl 06yUeHNs

MpesMeTHbIE YMEHUA: NPELCTaBNATL
CNOXHOE CTPOEHMe aTOMa, COCTOALLEro
13 A4pa ¥ 371eKTPOHHOI 060/104KMN.
HaxoauTb B3aMOCBA3N MeXay
nonoxeHnem anementa B MNC un
CTpoeHueMm ero atoma. CocTasnaTb
3NEKTPOHHDBIE Y 3N1EKTPOHHO-
rpaguyeckvie opmysnbl aTOMOB S-, p U
d-anemeHTOB.

MeTanpegmeTHble YY[:
1CMOMb30BaTh NpreMbl paboThbl C
MHAopMaLmeli, CUHTES - COCTaBNATb
LIe/IOe M3 YacTei, OCyLLeCTBAATL BbIOOP
OCHOBaHWIn 1 KpUTEPUEB A1
CpaBHeHWs, NPUHUMATDL YYeOHYH0
3afjavy, NnaHMpoBaHue - CoCTaB/ATh
MnaH oTBeTa.

MpeaMeTHbIE YMEHNS:
XapaKTepu30BaTb 3/1EMEHTbI MaJbIX
nepnogos no ux nonoxeHuto 8 MNC.
[JaBatb onpefeneHns BaHeRLWUm
XUMUYECKMM MOHATUSAM: BELLECTBO,
XUM. 3/1EMEHT, OTHOCUTENbHAA aTOMHas
macca, 130Tonbl. 3HaTb 1 06BACHATH
(hopmynuposkm I13.
MeTanpegmeTHble YY/I: y4acTBOBaTb
B IpynnoBoii paboTe, 0CBaMBaTh
Mp1eMbl NCCNeL0BaTeNbCKOM
LeATeNbHOCTU, CTPOUTDL aNITOPUTM
[felicTuin. MpeAcTaBstoOT pasBuThe
Hay4HbIX TEOPUIA MO CNUpany Ha
OCHOBe Tpex hopmynmMpoBok 3.
MpeaMeTHbIE YMEHUSA: YMETb
MPOrHO3MpoBaTh CBONCTBA XUMUYECKUX
3/1EMEHTOB U UX COeANHEHUIA Ha OCHOBE
Mnc.

MnaHnpyemble
CPOKM
nposefeHus



56

YPOK M3yUeHnsi HOBOTO
MaTepuna

MeproAnYecKuii 3aKoH 1

CTpOeHune aToma

YpoK npuMeHeHus
3HaHWI N YMeHWi

Tema 2. CTpoeHue BeLecTBa.

78

9,10

MoHHasa XxMMmnyeckas
CBA3b

YPOK M3y4YeHns HOBOTO
martepuana, ypok
MPUMEHEHWSA 3HAHWIA ©
YMeHwUiA

KoBasneHTHas
XNMUYECKas CBA3b

YPOK M3y4eHns HOBOTO
martepuana, ypok
MPUMEHEHWSA 3HAHWIA ©
YMeHUiA

noboyHbIe). MporHocTnyeckas cunia un
3HayeHwue M3 n IC.

XuM.anemeHT. Tpu opmynuposkm IM13.
®u3.cMbICN NOPALKOBOro HOMEPA 3N1EMEHTA,
HOMepa nepmoga 1 Homepa rpynbl.
MeproANYHOCTb M3MEHEHNS CBOIICTB
XVM.3/1EMEHTOB, 06pa30BaHHbIX UMK
MPOCTbIX U CNOXHBIX BELLECTB B Nepuopax u
rpynnax. SneKTPOHHble CeMeCTBa.
Oc06eHHOCTM CTPOeHWst aToMoB d-
anemeHTOB. CeMeiicTBO f-anemMeHTOB.

MoHbI 1 Mx Knaccudmkaums: no sapsgy, no

cocTtaBy. Cxema 06pa3oBaHWs MOHHOI CBSA3MN.

®opmMynbHas eauHuLa. OTHOCUTENIBHOCTb
KNacCUmKaLIMm XUMNUeCKIX CBs3el Ha
MOHHbIE W KOBA/IEHTHbIE MOMSPHBIE.

BnaropogHbie rassl, NpyymHa nx
CYLLIeCTBOBaHWS B aTOMapHOM COCTOSHUN.
KoBaneHTHas cBA3b Kak CBA3b,
BO3HMKAKOLLLAA 3a CHeT 06pa30BaHMS OBLLUX
3MIEKTPOHHBIX Nap NyTeM NepeKkpbIBaHNS
3MIEKTPOHHBIX opbuTasiein. KpaTHOCTb
KOBa/IEHTHO CBs3N. OB6MEHHbIN 1 IOHOPHO-
aKLEeNTOPHbIA MexaHn3Mbl 06pa3oBaHNs
KOBa/IEHTHOIA CBA3M.

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

[. O6pasLbl MUHEPaoB 1
BELLECTB C MOHHbIM TUMOM
CBA3N.
http://school-collection.edu.ru,
npeseHTaLms

. Konnekuus BeLlecTs ¢
KOBa/1eHTHbIM TUMOM X/M.CBSA3W.
npeseHTayusa

Tekywwin
KOHTPO/b

MeTanpegmeTHble YY[:
1CMOMb30BaTh NpreMbl paboThl C
MHopMmaLmeld, (opMynnpoBaTh
npobsieMy, caMOCTOATE/IbHO BbILENATD
1 (hOpMy/IMPOBATL MO3HABATE/bHYHO
Lie/b, NPOU3BOANTbL MOUCK
CYLLLECTBEHHOI MH(opMaLmu.
MpeaMeTHbIE YMEHUA: 3HAIOT CMbIC/ 1
3HaueHue N3, ropnsoHTa/IbHbIE 1
BEPTUKA/IbHbIE 3aKOHOMEPHOCTM U KX
npuUKHbl. JatoT XapakTepucTuky
3NleMeHTa Ha OCHOBAHUN ero
nonoxexus s INC.

MeTanpegmeTHble YY/[: Bbi6upats
OCHOBAHWS 1 KpUTEPUM AN15 CPaBHEHUS,
Knaccugmkauum 06beKTOoB,
(hopmynmMpoBaTb OTBETHI HA BOMPOCHI
YUUTENSA, OCYLLECTBNATL PedIeKcuto
CMocoboB 1 YCOBUIA AEACTBHIA.

MpeaMeTHbIE YMEHUS: YMETb
XapaKTepn30BaTb UOHHYHO
XVMUYECKYHO CBA3b. MpOrHo3npoBaTb
CBOICTBA BELLECTB C UOHHOA
KPUCTa/I/TMYECKOI PELLETKON.
Knaccmgmumposats MOHbI MO
pas/IMYHbIM NPU3HAKAM .
MeTanpegmeTHble YY[:
OpraHu130BbIBaTb CBOK YUeOHYHO
[eATeNbHOCTb, (JOPMYINPOBaTL OTBETHI
Ha BOMPOCbI y4mnTens, BbioMpaTh
OCHOBaHWS U KpUTEPUX 15 CPaBHEHWS,
Knaccuukaumm o6beKToB.
MpeamMeTHbIE YMEHWS:
XapaKTepn30BaTb KOBA/IEHTHYH) CBSi3b,
KnaccnuumMpoBaTh ee Mo pasHbIM
OCHOBaHMAM.

MeTanpegmeTHble YY[:
NNaHNPOBaTb Y4eOHOE COTPYAHNYECTBO
C YUMTE/EM U CBEPCTHUKAMU, BNaAETh
MOHOJ/I0TMYECKOI 1 AManornyeckoi
(hopmamu peun, NCMosb30BaTb MPUEMBI


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/

11,
12

13,
14

15,

MeTannbl 1 crnasbl.
MeTannnyeckas
XUMWNYECKas CBSI3b

YPOK U3y4eHNsi HOBOIO
maTtepuana, ypok
NPYMEHEHWS 3HaHWIA ©
YMeHUiA

ArperaTHoe COCTOsHIe
BelecTa. BogopoaHas
CBA3b

YPOK 13y4eHNsi HOBOFO
MaTtepuana, ypoK
MPUMEHEHNSA 3HAHWIA 1
YMEHWI

TUNbl KPUCTANIMYECKUX
pPeLIeToK

YPOK 13y4eHNsi HOBOTO
maTtepuana, ypoK
MPUMEHEHMNS 3HaHWIA 1
YMEHWIA

JnekTpooTpuLaTensHocTb. Knaccugurkauus
KOBa/IleHTHbIX cBa3eli no 0. 3aKoH
MOCTOAHCTBA COCTaBa /151 BELLeCTB
MOJIEKY/IIPHOrO CTPOEHUS.

O6wwye us.ceoiicTBa MeTannoB. Crnasbl
YyepHble U UBeTHble. CTaslb, YyryH. J1aTyHb,
6poH3a, Menbxuop. MeTannyeckas caasb.
3aBMCMMOCTb 3N1EKTPONPOBOAHOCTY
MEeTa/1/I0B OT TeMMeparypbl.

ArperarHble COCTOSH/S BELLeCTBa Ha
npumepe BoAbl. 3akoH Asoragpo. MNepexoabl
BeLLeCTBa M3 OHOr0 arperaTHoOro COCTOAHUA
B Apyroe. MexmornekynapHas BOLOPOLHas
cBA3b. MexaHu3m ee 06pa3oBaHUsA Ha
npumMepe BoAbl 1 cnupToB. CBONCTBA
BELLECTB C 3TUM TUMOM CBA3WN. AHOMa/IbHbIE
CBOIiCTBa BOAbl, 00YCNOBNEHHbIE
MEXMO/IEKYIIPHOW BOAOPOAHOM CBA3bHO.
Vcnonb3oBaHve Bofbl B 6bITY U Ha
NPOV3BOACTBE. BHYTpUMOneKynsapHas
BOZopofHas cBa3b. Ee 3HauveHue B
OpraHu3aLuy CTPYKTYPbl XXU3HEHHO BaXKHbIX
Opr.BeLLecTB.

MOHATME O KPUCTANINYECKMX PELLIETKAX.
Tunbl KpUCTaN.peLleToK. XapakTepHble
(h13nyeckme CBOMCTBA BELLECTB,
006YCNOBMEHHBIX TUMNOM KpuCTa.
peLeTku. MporHo3npoBaHne CBOWCTB
BELLIECTB MO TUMY KPUCTa/I. PELLETKU U
obpaTHas 3afava. AnnoTponus,
06YC/OBNEHHAA TUMOM KPUCTa/. PELLETKN.
AMOpP(HbIe BELLECTBA, UX OTINYNTE/bHbIE
CBOWCTBA.

. Konnexkuua meTannos.
Konnekuus cnniasos.

TekyLwnii
KOHTPO/Ib

[. BosroHka ioga. MonyyeHne
W pacrno3HaBaHue rasos:
YINEKNCIONo rasa, BOAOPOLA,
KNCIOPOAa, aMMUaKa, aTu/IeHa,
auetuneHa. Mogenu Monekyn
OHK 1 6enka.
http://school-collection.edu.ru/
npeseHTaLms

[. Mogenun Kpuctannmyecknx
PeLLeTOoK aiMasa, Xnopuaa
HaTpus, YrneKknucioro rasa.

TekyLwnii
KOHTPO/b

paboThl C MH(opmaLmeii. Pa3BuBaTb
CMOCOBHOCTL C MOMOLLbHO BOMPOCOB
Haxo4WTb HeLOCTAtOLLYIO
MH(opMaLmIo.

MpesmMeTHbIE YMEHUS:
XapaKTepun3oBaTb MeTaIMYecKyto
CBA3b. YCTaHaBNMBaTb 3aBUCUMOCTb
Mexay (v3.CBoCcTBaMU METasINIOB W
CTPOEHUEM MX KPUCTaNINYECKO
peLueTKm.

MeTtanpegmeTHble YY[: yqacTBOBaTbL
B rpynnoBoii paboTe, OpraHn30BbIBaTL
CBOIO YYeOHYI0 [ieATeIbHOCTb,
paboTaTb C TEKCTOM naparpada 1 ero
KOMMOHEHTaMM.

MpegmeTHbIE YMEHUS:
XapaKTepu3oBaTb 0COOEHHOCTU
arperaTHoro COCTOSIHWS BELLIECTB Ha
OCHOBE MOJIEKY/IAPHO-KNHETUYECKNX
MpeACTaB/IEHWIA.

MeTanpegmeTHble YY[:
yCTaHaB/IMBaTb MEXMPeAMETHbIE CBA3N
C (m3nKoii n buonoruei;
(hopMyIMpOBaTb OTBETLI HA BOMPOChI
YUnTENd, y4acTBOBaTb B FPyMnnoBoii
paboTe, OCYLLECTBAATL PethIEKCUI0
CMoco60B 1 YC0BWiA AeACTBMS,
C03/1aBaTb aITOPUTM AeATENIbHOCTM MpK
peLLleHny npobaemM TBOPUECKOro U
MOMCKOBOIO XapakTepa.

MpegmMeTHbIE YMEHUS:
KraccutuumpoBaTth TBepble BellecTsa
Ha KpUCTasi/InYeckme 1 aMopHble.
YcTaHaBMBaTb 3aBUCUMOCTb MeXy
TUNOM KPUCTaIIMYECKOW PELLETKN 1
(hu3.ceolicTBamm BelecTB. OOBACHATL
SIBMIEHWE annoTponun n
WNNOCTPUPOBATD Er0 PasNYHLIMU
nprvmepamMu.

MeTanpegmeTHble YY[:
OpraHu130BbIBaTb CBOKO YUEOHYIO
[leATeNbHOCTb, COCTaBNATb LIENoe 13


http://school-collection.edu.ru/
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18,
19

20,
21

YucTble BewecTsa u
CMecHn

YPOK 13y4eHNsi HOBOIO
martepuana, ypok
MPYMEHEHWS 3HaHWIA 1”1
YMeHUiA

PeweHvie 3aga4

YPpOoK 13yyeHnsi HOBOro
marepuana, ypoK
MPUMEHEHWSA 3HAHWIA ©
YMeHUiA

[crepcHbIe CUCTEMbI

YPOK U3y4eHWs HOBOTO
martepuana, ypok
MPVYMEHEHUS 3HaHWI 1
YMeHUiA

OTnnyme cmeceli OT XUMUYECKNX
COeANHEHWA. [OMOreHHble U reTeporeHHble
cmecn. MaccoBast 1 06bemMHas Jonm
KOMMOHeHTa B cmecw. [Mpumecn. Bnunaxue
npumMeceii Ha CBOICTBA BeLlecTB. MaccoBas
1 06BEMHas 4O/ MPUMECEIA.

PeLleHne 3afa4 Ha HAXOXJEHWEe Macchbl
(o6bema) KOMMOHEHTa B CMeCU, Macchbl
4MCTOro BeLLecTBa B 06pasLie, MaccoBoi
[0 NpUMecei.

MoHATME 0 AMCNEPCHBIX CUCTEMAX.
[JucnepcHas hasa 1 AUCNepcroHHas cpeja.
Knaccugukaums gucnepcHbIX CUCTeM B
33BMCMMOCTU OT arperaTtHoro coctosHua A
n AC. 'pyboaucnepcHole u
TOHKOAMCNEPCHble cUcTeMbl. KonnoungHble
CUCTEMbI, UX OTIMYNSA OT UCTUHHBIX
pactsopos. "'enn. Koarynsauus.

MpeseHTauuns

L. O6pasLbl pasnnyHbIX
[MCNEPCHBIX CUCTEM.
MonyyeHne KONIOMAHOTO
pacTsopa 13 Xsopuaa xernesa
(1. Koarynsums nony4eHHOro
pacTsopa.
http://www.proshkolu.ru/
club/chemistry/blog/1944

TekyLnii
KOHTPO/b

yacTeld, BbI6MpaTb OCHOBAHUSA U
KpUTEpUM 415 CPaBHEHWS,
Knaccudmkalum 06beKTOB, BNajeTh
MOHO/IOTMYECKOW U ANanornyeckoi
(hopmamu peyn.

MpeaMeTHbIE YMEHUSA: HaX0AUTb
OT/INYKS CMECE OT XMM. COEVHEHWIA.
OTpaxaTb COCTaB CMeCeii C MOMOLLbIO
MOHATUA «[0NA» MaccoBas U 06beMHas.
Mpov3BOANTL pacyeThbl C
NCMO/b30BaHWEM 3TOTO MOHATUSA.
MeTanpegmeTHble YY[:
OpraHu130BbIBaTb CBOK YUeOHYIO
[eATeNbHOCTb, COCTaBNATh Lieroe 13
yacTeil, BbIoMpaTb OCHOBaHMS 1
KpUTEpUM 4N CpaBHEHW,
Knaccumkauym 06beKTOB, BajeTh
MOHO/IOTMYECKOW U ANanornyecKoi
(hopmamu peun. OnpegensoT
Moc/el0BaTeNIbHOCTb MPOMEXYTOUHBIX
LIeNIeid C yYETOM KOHEYHOIO pe3ynbTara.
MpegMeTHbIE YMEHNA: peLaThb 3a4aqum
Ha HaxoxaeHue mMacchl (06bema)
KOMMOHEHTa B CMECH, MacCbl YACTOFO
BeLL,eCTBa B 06pasLe, MaccoBoi JONM
NpUMeceii.

MeTanpegmeTHble YY[:
aHasM3npoBaThb YCN0BMSA 1 TpeboBaHMS
3aa4n, BbIOGMPATb 3HAKOBO-
CYMBOJIMYECKME CpefCTBa ANs
MOCTPOEHUS MOAE/N, Y4acTBOBAThL B
rpynnoBoii pa6oTe.

MpeaMeTHbIE YMEHNS:
XapaKTepun30oBaTh pasivyHble TUMbI
[MCNEPCHbIX CUCTEM Ha OCHOBE
arperaTHoro COCTOSHHWS AUCNEPCHOA
(hasbl 1 LMCNEPCUOHHON cpefpl.
PackpbIBaThb posib pasnMyHbIX TUMOB
[MCMEPCHbIX CUCTEM B XXM3HU NPUPObI
1 obLuecTBa.

MeTanpeameTHble YY/:
OCYLLECTBNATL pedhIeKCHo Cnoco6oB u


http://www.proshkolu.ru/%20club/chemistry/blog/1944
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MpakTnyeckasa paboTa
Nol

YpoK 3aKpensieHms
M3y4YeHHOro maTepuana

MoBTOpEHue K
0606LeHnEe TEM
«CTpoeHne aToma» 1
«CTpOeHMe BeLLEeCTBax,
MoAroTOBKa K
KOHTPO/bHOI paboTe

YpoK 0606LLeHNs 1
cucTeMaT3aLmm 3HaHwWi

KoHTponbHasa paboTa Nel
no Temam «CTpoeHue
aToma» U «CTpoeHue
BeLLlecTBa»

YPOK NpoBepKu 1
KOpPeKLMM 3HaHUI 1
YMeHWIA

MonyyeHne, cobupaHmne 1 pacro3HaBaHe
rasoB: BOAOPOAA, KMCMOPOAa, YINEKMCIOro
rasa, aMmMmaxa.

CTpoeHue aTomMa, XMMIUYECKas CBS3b,
KPUCTa/IIMYECKME PELLIETKMN, UCTUHHBIE 1
KONMOWAHbIE PacTBOPbI, MaccoBas
(o6beMHas) gons NpyUMeceil.

MTOroBblit

KOHTPO/b

YCNOBUIA fEVCTBUSA, KOHTPO/b U OLEHKY
npoLecca 1 pe3ynbTaTos
LeATeNbHOCTU, NIaHMPOBaTh y4ebHoe
COTPYAHWUYECTBO C yUUTENEeM U
CBEPCTHMKAMMU.

MpeaMeTHbIE YMEHUSA: NPOBOAUTS,
HaboAaThb U OMUCbIBATb XMMUYECKUIA
3KCMEPUMEHT MO NOSYYEHUIO,
COBMpaHUIO 1 Pacrno3HaBaHMIO rasos.
CobntofaTb Npasuia TEXHUKN
6e30MacHoOCTU.

MeTanpegmeTHble YY[:
OCYLLECTBNATL Ped)/IeKCHo Cnoco6oB K
YCNOBWUIA fEVCTBUSA, KOHTPO/b U OLEHKY
npoLecca 1 pe3ynbTaTos
[leAaTeNlbHOCTH.

MpegmeTHbIE YMeHUS: 0606LaTh
MOHATUA «S-0pBUTANEY, «P-0pPOUTASNTbY,
«d-0pbUTab», «KOBaSIEHTHAA
NonsipHas CBA3b», «KOBaNEHTHas!
HEMo/sipHast CBA3b», «MeTaIMYecKas
CBA3b», «KPUCTANYECKASA PELLUETKAY.
OnucblBaTh U XapaKTepu3oBaTb
cTpykTypy MNC.

MeTanpegmeTHble YY[:
OCYLLLECTBNATL Ped)/IeKCHo cnoco6os K
YCNOBWUIA fEVCTBUSA, KOHTPO/b U OLEHKY
npoLecca 1 pe3ynbTaTos
[leAaTeNlbHOCTH.

MpeaMeTHbIe YMEHNA: aHaIM3MpoBaTh
pe3ynbTaTbl KOHTPO/IbHOI PaboThl U
BbICTpaMBaTb MyTW JOCTUXKEHUS
YKeNnaemoro ypoBHS YCMELLHOCTW.
MeTanpegmeTHble YY[:
OCYLLECTBNATL Ped)/IeKCHIo Cnoco6oB K
YCNOBUIA [EVCTBUSA, KOHTPO/b U OLEHKY
rnpoLiecca 1 pe3ynbTaTos
[eaTenbHOCTU. Bblgensits u
(hopMynupoBaThb NO3HABATE/IbHYIO
LieNb, CO34aBaTb airopuT™
LleATeNlbHOCTH.



Tema 3.XvMU4yeckune peakumu.

25, Knacendmkaums
26 XVMUYECKUX peaKLmii

YPOK 13y4eHNsi HOBOTO
mMaTtepuana, ypoK
MPUMEHEHWSA 3HAHWIA ©
YMeHWUiA

27,  CKOpOCTb XMMUYECKMX
28  peakumii

YPOK 13y4eHNsi HOBOFO
MaTepuana, ypoK
MPUMEHEHMNS 3HAHWIA 1
YMEHWI

29 Katanus

YPOK W3yUeHnsi HOBOTO
MaTepuana

Peakuunu, ngylupe 6e3 N3MEHeHUs COCTaBa
BeLLeCcTB. Knaccugmkaums no umcny u
COCTaBY pearvpyoLLnx BELLECTB U
MPOAYKTOB peakLymn B HEOPT. 1 OPr.XUMMMN.
SK30- U 3HAOTEPMUYECKME PEAKLMN.
TepMOXMMUYECKOE YPABHEHME, pacyeTbl MO
TEPMOXVMUYECKIM YPABHEHUSAM.

lMoHATME O CKOPOCTN XNMUNYECKNX peaKLl.VIIZ.

3aBUCMMOCTbL CKOPOCTY peakuuii ot
KOHLiEHTpauuy, TemMneparypsl, Npupogsl
pearvipytoLLyX BELLECTB, NIOLWAaN UX
COMPUKOCHOBEHMS. 3aKOH [IeCTBYIOLLMX
macc.

PeLueHVe 33a4 Ha XMMUYECKYHO KUHETUKY.

Katanusartopbl. IHrnéuTopsl. Kataius.
"OMOreHHbIli 1 reTepOreHHbIN KaTanus.
MpumMepbl KaTaMTUYECKUX NPOLIECCOB B
MPOMBILLIEHHOCTK, TEXHUKE, ObITy.
®epMeHTbI U UX OTANYKNE OT
HeopraHM4yecknx Kataam3aTopos 1
(hepMeHTOB.

L. [emoHCTpauus peakuuii
Pa3nIMYHbIX TUMOB.
http://school-collection.edu.ru/
npeseHTaums

. 3aBucrmocTb CKOpoCcTH
XVIM.peaKLMiA OT pasfnyHbIX
(haKTOpOB.
http://school-collection.edu.ru,
npeseHTaums

. PasnoxeHvie nepokcuga
BOAOPOAA C MOMOLLbHO
HeopraHM4yeckmx un
OpraHNYecKnX KaTasm3aTopos.

TeKkyLwmi
KOHTPO/b

Tekywwi
KOHTPO/b

MpeaMeTHbIE YMEHNS:
XapaKTepn30BaTb NMPU3HaKK
XUMMUYECKUX peaKLuil.
KnaccunpuumposaTb XMMUYECKe
peakumu. YcTaHaBnMBaTb 0bLLee 1
pasnuyHoe Ans Knaccuthukaumm B
OpraHM4eckoil 1 HeopraHNYecKol
xumun. MpoBoanTb, HabnoaaTb 1
ONKMCbIBaTb XUMUYECKUIi 3KCMEPUMEHT
C NOMOLLbI0 POAHOTO A3bIKA U A3blKa
XUMUW. YMeTb OCYLLECTBIATL PacyeThbl
M0 TEPMOXVMUYECKUM YPaBHEHUAM.
MeTanpegmeTHble YY[:
OCYLLECTBNATb pedieKcMio crnocoboB u
YCNOBUIA JEVCTBUSA, KOHTPO/b U OLEHKY
npovecca 1 pe3ynbTaToB
fesTensHocTW. Bbigenstb v
(hopmynmMpoBaTh NO3HaBaTe/bHYHO
Lieb, c034aBaTh anropuT™
[eaTenbHOCTW.

MpeaMeTHbIE YMEHNS:
XapaKTepn3oBaTb CKOpPOCTb
XUM.peakuumn 1 ycTaHaBInBaTb
3aBMCMMOCTb MEXZY 3TOI BEMNUNHON 1
pasnnyHbIMMK (haKTopamu.
MeTtanpegmeTHble YY/I: yyacTBOBaThH
B rpynno.oii paboTe, ocBamBaTb
MpWeMbl NCCNeL0BaTeNbCKOM
JesTenbHOCTH, Habnogath 3a
CBOICTBaMM BELLECTB U ABMEHNIA,
COCTaBNATH M/aH paboTbl € yHeOHUKOM.
MpeaMeTHbIE YMEHNS:
XapaKTepn3oBaTb KaTtanus u
KaTasm3aTopbl KakK crocobsl
YMpaBfieHNs CKOPOCTbHO XMM.peakLyn.
MeTtanpegmeTHble YY[: yqacTBOBaTbL
B rpynnoBoii paboTe, 0cBamBaTh
Mp1eMbl NCCNeL0BaTeNbCKOM
JesTenbHOCTH, Habnogath 3a
CBOVICTBaMM BELLECTB U SABMEHN,
COCTaB/ATH MaH paboThbl € yHEOHUKOM.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
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33,
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MpakTuyeckas pabota
«BAnsHWe pasnnyHbIX
(hakTOPOB Ha CKOPOCTb
XUM. peakLymn»

YpoK nprmMeHeHns
3HaHWI 1 YMeHWi

O6paTMmoCTb
XUMUYECKUX peaKLWii.
Xnmnyeckoe
paBHoOBecHe.

YPpOoK 13yyeHnsi HOBOro
marepuana, ypoK
MPUMEHEHWSA 3HAHWA ©
YMeHWUiA

ONeKTPONNTUYECKASA
Auccoupauuns.
ONeKTPoNnUTLI U
HEeaNeKTPoNUTLI.
CunbHble 1 cnabble
3NEKTPONUTSI

KoMBUHMPOBaHHBII
YPOK

PeakLM1 NOHHOIO0
obmMeHa

KoMGBUHMpOoBaHHbII YpoK

3aBMCMMOCTb CKOPOCTU XUMUUECKO
peakLum OT PasnUHbIX (PaKTOPOB.

O6paTtumMble 1 HeObpaTMbIe peakLyun.
XMMUYeCKoe paBHOBECKE 1 CNOCOBbI ero
cveLleHns. CrHTe3 aMMuaKa B
MPOMBILLIEHHOCTMW.

MoHATMA 06 aneKTpouTax 1
HeanekTponutax. OCHOBHbIE MOMOXEHUA
T3/, MexaHnsm guccoumauny BeLecTs.
CryneHuatas guccoumaums aneKTposmToB.

CTeneHb NMeKTPONIMTUYECKON AUCCOLIMALIAN.

CwvnbHble 1 cnabble 3NeKTPONNTBI.
YpaBHEHWS 3NIEKTPONUTUUECKOI
aviccoupaumn. MoHsATME O Cpefie PacTBOPOB.

Ycnosusa npotekaHus PUO o koHua.
VIOHHbIE ypaBHEHWS peakLyii.

[. HabntogeHune cmeLleHus
paBHOBECUS B peaKLym
Noy4eHnst POAOHMA XKenesa

().

Tekywwin
KOHTPO/b

[. Viccneposanme
3NEKTPUYECKOI NPOBOAVUMOCTM
pacTBOPOB 3/1EKTPOSINTOB 1
HEe3MeKTPONTOB. 3aBUCUMOCTb
CTeneHy auccoumaumm ot
KOHLIEHTpaLuMm BellecTsa B
pacTBope.
http://school-collection.edu.ru/

Na6opaTopHble ONbIThI.
Peakuwuu, naoyuine c
06pa3oBaHMEM 0CafKa, rasa unm
BOZp!.

MpesMeTHbIE YMEHUA: MPOBOAUTD,
Habno4aTh 1 ONMCHIBATHL
XVIM.3KCMEPUMEHT C NOMOLLbH0 POAHOTO
A3bIKa 1 A3blKa xumun. Cobnogarb
npasuna TEXHNKM 6e30MacHOCTM.
MeTanpegmeTHble YY/I: yyacTBOBaThH
B rpynnoBoii paboTe, ocBamBaTh
MpueMbl NCCNeL0BaTeNbCKOM
JeATenbHOCTU, HabMo4aTh 3a
CBOICTBaMM BELLECTB U SIBNEHUIA.
MpegMeTHbIE YMEHUA:
XapaKTepun30oBaTb XUMUYeCKoe
paBHOBECWE W1 NMPOrHO31poBaTh
CNocobbl ero CMeLLeHus.
MeTanpegmeTHble YY /. BblaenaTb
061BEKTbI U MPOLLECChI C TOUKMN 3PEHNS
LIenoro v YyacTeil. AHanM3MpoBaTb
ycnoBusa n TpeboBaHMA 3aaun.
Bb161paTh 3HAKOBO-CUMBOIMYECKME
cpefcTsa A5 NOCTPOEHUS MOJENN.
MpegmMeTHbIE YMEHUS:
(hOpPMy/IMPOBaTb OCHOBHbIE MOMOXEHUA
T3/, XapakTepn3oBaTb CMOCOOHOCTb
3NIeKTPONMTA K AMccoLmaLmmM Ha OCHOBe
creneHn 3. 3anucbiBaTtb ypaBHeHue
3. CpaBHuMBaTb 3/1EKTPONPOBOAHOCTL
pacTBOPOB 3/1EKTPO/INTOB.
MeTanpeameTHble YY/:
OpraH130BbIBaTb CBOK YUEOHYHO
[eATeNbHOCTb, YYacTBOBaTh B
rpynnoBoii paboTe, OCYLLECTBAATH
MOUCK MH(OpMaLIMK, COCTABNATL NJiaH
1 NOCnef0BaTeIbHOCTb AENCTBUIA.
HabnogaTb 1 onucbIBaTb
LEMOHCTPALMOHHBIA 3KCMEPUMEHT.
MpesMeTHbIE YMEHUA: ONpesensTb
BO3MOXXHOCTb NPOTEKaHWS peakuuii
MEX/y pacTBOpamm 311eKTPO/NTOB.
MeTanpegmeTHble YY1 BCTYNatoT B
JMasnor, y4acTBYIOT B KO/INIEKTUBHOM
06CYyXeHunn Npo6/ieM, yyaTcs BrafeTb
MOHO/TOTMYECKOW U ANanornyeckoi


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

YPOK 13yYeHunsi HOBOro
marepuana, ypoK
MPUMEHEHWSA 3HAHWIA ©
YMeHUIAoB

OKuncnnTenbHo-
BOCCTaHOBUTE/bHbIE
peakuum

KomMBUHMpOoBaHHbII ypok

3neKTponus

YPpOoK 13yyeHnsi HOBOro
martepuana, ypok
NPYMEHEHWS 3HaHWIA 1”1
YMeHUiA

PeweHvie 3aga4

"'maponms Kak 06MeHHOe B3aMMOAENCTBYE
BELLEeCTB C BOAO0. O6paTUMbIiA rnaponn3
Ccoseli Mo NepBoii 1 NOCNEAYOLLMM
cTyneHsM. MMaponn3 No KaTuoHy W aHWOHY.
VIOHHbIe 1 MONEKYNAPHbIE YpaBHEHMS
rugponusa. Cpefa pacTBopoB
rMaponu3ytoLmxcesa coneid. Heobpatumbiii
rugponms coneidi. O6paTUMBbI r1MAPON3
Opr.COeAMHEHN KaK OCHOBa 06MeHa
BELLECTB B XVBbIX OpraH/3max.

CreneHb OKUCNEHMA 1 ee OnpesenieHre rno
thopmyne coeguHeHns. OBP. OKucanTenb u
BOCCTaHOBUTeNb. OKUCNeHVE 1
BOCCTaHOB/eHMe. CocTaB/ieHne ypaBHEHWA
OBP MeT010M 3N1eKTPOHHOr0 GasnaHca.

3NeKTPO/N3 PacTBOPOB U pacmn/iaBoB

3NEKTPONMTOB Ha NMPUMEpPE XNopua HaTpus.
DNEKTPONIUTUYECKOE MOJyUYEHE alFOMUHUS.

[NpakTnyeckoe 3HaUYeHMe 3N1EKTPONN3a.
"asibBaHOMNIACTMKA W Fa/1bBAHOCTErnS.

PeLueHwve 3aa4y Ha pacyeTbl Mo
XVM.YpaBHEHUIO, N30bITOK OHOMO 13

. PaznuuHbie cnyyau TekyLwii
rugponusa coneli u KOHTPO/b
[eMOHCTpaums cpeipl
pacTBOPOB C MNOMOLLLIO
WNHANKATOPOB.
TeKyLmiA
KOHTPO/b
http://school-collection.edu.ru, TeKyLwiA
npeseHTaums KOHTPO/b

thopmamu peyn.

MpegMeTHbIE YMEHUA:
XapaKTepun3oBaTh rmaponm3 Kak
06MEHHOEe B3aMMO/IENCTBUE BELLECTB C
BO/OI. 3anwcbliBaTb ypaBHEHNS
peakLuid rmaponmsa pasinyHbIX Cone.
MpeAackasbiBaTh Cpefy BOAHbLIX
pacTBOPOB COJel. PackpbiBaTb ponb
06paTMoro rugponmsa
Opr.COEAMHEHNI KaK OCHOBLI 06MeHa
BELLLECTB B XXMBbIX OpraHm3max.
MeTanpegmeTHble YY/: co3gasatb
aNropuTM™ LeATeNbHOCTH,
OCYLLLECTBNATL Ped)/IeKCHIo Cnoco6oB K
ycnoBuii geiictens. Habnogats u
OMUCLIBAaTb XMMUYECKUIA SKCTIEPUMEHT.
MpegMeTHbIE YMEHUA:
xapakTepusosatb OBP, coctaBnatb
ypasHeHus OBP metogom
3N1eKTPOHHOr0 GanaHca.
MeTanpegmeTHble YY/1: cocTtaBnatb
LIefIoe 13 YacTeil, CaMOCTOATENbHO
[l0CTpaviBas, BOCMOJHAA HefjoCTaroLLme
KOMMOHeHTbI. Co34aBaTb anroputm
[eATeNbHOCTU, OCYLLECTBIATD
pedIeKCUo Cnoco60B 1 YCNoBWiA
[IeACTBMS.

MpeaMeTHbIE YMEHUS:
XapaKTepu3oBaTh 3/1EKTPONN3 Kak
OKMCNINTENbHO-BOCCTaHOBUTE/bHBbIN
npouecc. MpeackasbiBaTb KAaTOAHbIA W
aHOLHbIV MPOLLECChI 1 OTPaXKaTb MX Ha
nycsMe A1 pacniaBoB U BOAHbIX
pacTBOPOB 3/IEKTPONMTOB. PackpbiBaTh
MPaKTUYECKOe 3HAYEHUE 3N1EKTPONN3A.
MeTanpegMeTHble YY/[: Habnoatb
1 OMUCbIBATb XUM.3KCMEPUMEHT,
C03[aBaTb a/IrOPUTM AEATENBHOCTH,
OCYLLECTBNATL Ped)/IeKCHIo Cnoco6oB K
YCNOBUIA feiCTBYS.

MpefMeTHbIE YMeHUA: peLuaTb 3a4a4m
Ha pacyeT no XuM.ypaBHeHWIo,
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YpoK nprMeHeHns
3HAHWIA U yMEHUI

MoBTOpEHME 1
00606LLEHNE TEMBI
«XMMUNYECKME PeaKLumn»,
MOArOTOBKA K
KOHTPO/bHOI paboTe

Ypok 0606LLeHnsA 1
cucTeMaTu3aL My 3HaHwi

KoHTponbHas paboTa Ne2

YPOoK nNpoBepKu 1
KOPPEKLMW 3HaHUIA 1
YMEHWIA

Knaccudumkaums
HeopraHMYyecKux u
OpraHNYecKnX BeLLEeCTB

Kom6VHMpOBaHHbIIi YpoK

pearupyoLLMx BELLECTB, C y4acTUeM
BELLECTB, COePXKaLLVX NMPUMECH.

0606LLeHME U CcUCTEMATU3aLNS CBEAEHWIA O
Knaccmukaumm 1 3aKOHOMEPHOCTAX
MPOTEKaHNS XUMUYECKUX PEaKLIIA.

BelecTsa npocTble U CoXHble. OCHOBHbIE
K/1acCbl HEOPraHMYeCKNX 1 OPraHNYeckux
BELLIECTB.

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

NTOroBblit
KOHTPO/b

M36bITOK OJHOI0 U3 pearmpyroLmx
BELLIECTB, C y4aCTMEM BELLECTB,
COZEPXKaLLMX NPUMECH.
MeTanpegmeTHble YY/: co3gasatb
aNropuTM™ LeATeNbHOCTH,
OCYLLECTBNATL Ped)/IeKCHIo Cnoco6os K
YCNOBWIA AelCTBMS.

MpegmeTHbIE YMeHUA: 06006LLaTh
3HaHMA 0 KnaccupuKaumm n
3aKOHOMEPHOCTAX NMPOTEKaHWS
XVIM.peakLWii B Opr. 1 HEOPT. XMW,
YCTaHaBMBaTb BHYTPUNPELMETHbIE
CBA3M MEXAY Opr. 1 HEOPr. XUMWEN B
cBeTe 06LLero, 0CO6eHHOro n
€AMHUYHOT 0.

MeTanpegmMmeTHble YY/1: oco3HaloT
KauecTBO M YPOBEHb YCBOEHUS 3HaHWIA,
OLEHMBAIOT JOCTUTHYTbIE pe3y/bTarthl.
MpesmeTHbIE YMeHUA: 06006LLaTh
3HaHMA 0 KnaccupuKaumm n
3aKOHOMEPHOCTAX NPOTEKaHWA
XVIM.peakLWii B Opr. 1 HEOPT. XUMUW.
YCTaHaBMBaTb BHYTPUNPEAMETHbIE
CBSA3M MEXAY OPr. 1 HEOPr. XUMWeN B
cBeTe 06LLero, 0CobeHHOro n
€AMHNYHOr 0.

MeTanpegmeTHble YY/: ymetoT
MPeACTaBATb KOHKPETHOE
cofiepXkaHune 1 coobLaTh ero B
MUCbMEHHOM (hopme, yCTaHaBIMBAOT
MPUYNHHO-CNEACTBEHHbIE CBA3N,
CTPOAT NOTNYECKNE PACCYXKAEHMS.

MpesmMeTHbIE YMEHUS:
KaccuuumMpoBaTb HEOPraHNUYecKue un
OpraHnYyecKue BeLLIeCTBA Mo PasHbIM
npu3HaKam

MeTtanpegmeTHble YY/[: co3gasarh
aNropuTM™ LeATeNbHOCTH,
OCYLLLECTBNATL Ped)/IeKCHo Cnoco6oB K
YCNOBUIA feCTBYS.
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46,  OG6wwe cBoicTBa
47 METaN/108

KoMGBUHMpOoBaHHbI Ypok

48 Koppo3ua meTannos

YPOK U3y4YeHnsi HOBOTO
MaTepuana

49,  OG6wye cBoiicTBa
50 HeMeTa/10B

KoMBUHMpOBaHHBbII YpoK

MonoxeHne meTtannos B MC 1 0COGEHHOCTH
CTPOEHWS NX aTOMOB 1 KpucTannos. O6wye
XVIM.CBOICTBa METa/I/IOB: B3aMOZENCTBIE C
HemeTan1amMm, BoJoiA, pacTBOpaMu KMCMOT 1
coneii. O6LLme cnocobbl NoMyYeHNs
METa/1/10B.

MoHATME 0 KOpPO3MKM MeTasioB Kak OB
npouecce. Cnocobbl 3aLLnThl OT Hee.

XUMUYecKe CBOINCTBA HEMETA/I/IOB KaK
okucnuTeneit. BsaumopeicTaue ¢
MeTannamMu 1 Hemetannamu. CeoiicTea
HEMETa/IN0B KaK BOCCTAHOBMUTENEIA.
B3a1MMO/IEIACTBME C MPOCTLIMU 1 CIIOXKHBIMM
BELLIECTBAMU-OKUCIUTENAMM.

[. B3avmogeiicTBMe pasfnyHbIX
METa/1/10B C HEMeTaN1amMu,
BOZOiA, pacTBOpaMu K1C/OT W
corneii.
http://school-collection.edu.ru/

. PesynbTtatbl Kopposum
METa/I/I0B B 3aBUCUMOCTYU OT
YC/OBWIA ee NpoTeKaHus.
http://school-collection.edu.ru/

[. B3aumopeiicTBre pasinyHbIX
HeMeTa/1/10B C MeTaNNaMu.
B3avMHOe BbITECHEHWE
rasioreHos.
http://www.proshkolu.ru/
club/chemistry/blog/1944

TekyLnii
KOHTPO/Ib

MpeamMeTHbIE YMEHNS:
XapaKTepun30BaTh MO/I0XKEHNE METa/I/I0B
B [1C, 06BACHATL 0COBEHHOCTU UX
CBOWCTB Ha OCHOBE CTPOEHMWSI aTOMOB 1
KpUCTaNN. PeLLETOK. XapakTepn3oBaTb
o6LLye XMM. CBOIACTBA META//IOB Kak
BOCCTaHOBWTE/EN, MMKOCTPMPOBATL UX
YPaBHEHMAIMMW peakuuii. MoHnmaTb
CYTb METa/IYPrmyecKmx npoLeccos.
MpoBoauTb, HabNKAATL U OMUCbIBATb
XUMUYECKWIA 3KCMEPUMEHT.
MeTanpegmeTHble YY/: pa3nuuatb
obLee, 0CO6EHHOE 1 eANHNYHOE B
CBOWCTBaX KOHKPETHBIX META/INIOB U UX
rpynn. CTpyKTYpUpYHOT 3HaHUS,
onpesenstoT OCHOBHYIO U1
BTOPOCTEMEHHYH MH(POPMaLUIO.
MpeaMeTHbIE YMEHNS:
XapaKTepn30BaTb KOPPO3WHO 1 ee BUAbI.
Mpegnaratb cNOCO6bI 3aLNTHI
METa/I/I0B OT KOPPO3WK 1
aprymeHTV1poBaTb BbI6OP criocoba.
YCTaHaBMBaTh 3aBUCMMOCTb MEXY
KOPPO3WMEi MeTan/IoB 1 YCMOBUSIMM
OKpY>KaroLLein cpegbl. MpoBoauTs,
HaboAaTh U OMUCbIBaTb XMMUYECKUIA
3KCMEPVIMEHT.

MeTtanpegmeTHble YY/[: BHOCUTL
KOPPEKTWBbI U OMO/HEHMSA B
COCTaB/IEHHbIE M/1aHbl, CPaBHMBaTb
CBOWA COCO6 AENCTBUSA C 3Ta/IOHOM.
MpeamMeTHbIE YMEHWS:
XapaKTepn30BaTh MOMOXKEHNE
HemeTasnoB B MNC. O6BbACHATL
NPUYMHBI JIIOTPOMMNNA.
XapakTepn3oBaTb OKUCNTENTbHO-
BOCCTaHOBUTE/bHbIE CBOICTBA NPOCTbIX
BELLIECTB HEMETA/I/IOB,
NNOCTPUPOBATL MX YPaBHEHNSMM
XVIMUYECKUX peakuuii. MpoBoanTb,
HabnoaaTh U OMUCIBATb XMMUYECKUI
3KCMEPUIMEHT.


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

51,
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53,
54

55,
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Okcngpl

KoMBUHMpOBaHHBbII ypoK

Kucnotel B cBeTe T3/

KoMGBUHMpOBaHHbII ypoK

OcHoBaHua B cBeTe T3/,

KomO6VHMPOBaHHbI YPOK

Knaccugmkauys okcuaos. Baaumogeiicteue
C BOOIA, pacTBOPaMVt KC/IOT W LLE/OYEVA,
APYTVMU OKcUgamMmn. OKUCINTENBHO -
BOCCTAHOBWTE/IbHbIE CBOCTBA OKCUIOB.

OnpegeneHue Kucnot B ceete T3/, Okpacka

VHAMKATOPOB B pacTBoOpax kucnoT. ObLuye
XWM.CBOICTBA HEOPr. 1 Opr. KWCNOT B CBETE
MONEKYNAPHbIX U NOHHBIX NPeLCTaBEHNIA:
B3aMMOJENCTBME C MeTaNaMu1, OKCUaamm v
rMapoKcmaamu MeTanios, CoNAMU. Y CnoBus
BO3MOXXHOCTU NPOTEKaHWA peakLuuil Mexay
anekTponuTamu. Cneuuduryeckue cBoncTea
a30THOW, KOHLEHTPUPOBAHHOI CEPHOI U
MYpaBbMHOI KMCAOT.

OnpegeneHne ocHoBaHuii B ceeTe T3/,
OKpacka MHAMKATOPOB B pacTBOpax
wenoyein. Knaccugukaumns 0CHOBaHWA.
O6Lye X1M.CBOICTBA LLeNOYEN,
HEepacTBOPUMbIX OCHOBaHWIA:
B3aMMOJENCTBUE C KNC/IOTaMU, KUCNOTHLIMU
oKcugamu, conamu. PaznoxeHne
HepacTBOPMMbIX OCHOBaHWIA.
B3anmopeiicTBue LLienouYei ¢
Opr.coefiMHeHUAMM ( heHoNoM,
Kap6oHoBbIMU KucnoTamu). CBolicTea
6ECKMCIOPOAHbIX OCHOBAHWIA: aMMMaKa 1
aMWHOB B CPaBHEHUM.

htto://school-collection.edu.ru, TeKyLwmi
npeseHTauus KOHTPO/b
[. Pa3baB/ieHne KOHL,.CepHOi Tekywwi
Kucnotbl. OByrnmMBaHue caxapa  KOHTPO/b
W LeNto03bl KOHL. CepHOi

KucnoToii. B3ammogeiicteue

KOHL,. 1 pa36aBfieHHOli a30THOM

KWUCNOTbI C MeAbHO.
htto://school-collection.edu.ru,

npeseHTauus

L. Peakums HeWTpasmsaumm. TekyLwmin
MonyyeHne HepacTBOPMMOro KOHTPO/b

OCHOBaHWA 1 pacTBOPEHME €ro B
Kncnore.
htto://school-collection.edu.ru,
npeseHTauus

MeTanpegmeTHble YY/: cTaBUTb
yuebHyH0 3a7a4y Ha OCHOBE
COOTHECEHWS TOTO, YTO YK M3BECTHO U
YCBOEHO, Y TOT0, YTO €LLe HEN3BECTHO.
MpeaMeTHbIE YMEHUSA: YMETb
KnaccutmumpoBaTb OKCHabl,
XapaKTepmn30oBaTb UX XMMUYeCKue
CBOICTBA, MIMKOCTPUPOBATDL UX
ypaBHeHVAMM peakuwii. MpoBoanTb,
HaboAaTh U OMUCbIBATb XMMUYECKUI
3KCMEPUIMEHT.

MeTanpegmeTHble YY/: co3gasatb
anropuT™ JeaTe/IbHoCTH,
OCYLLECTBNATL Ped)/IeKCHIo Cnoco6oB K
YCNOBUIA feiCTBYS.

MpegmMeTHbIE YMEHWS:
XapaKTepun3oBaTh KUCMOThbI B CBETE
T34 n OBP, nnnoctprposatb €
MOMOLLbH YPaBHEHUIA peakLmii nx
cBoiicTBa. Pasnnuatb o6Luee,
0C06EHHOe 1 eIMHNYHOE B CBOMCTBAX
a30THOIA, KOHLIEHTPUPOBAHHO CEepHO
1 MypaBbWHOI KMUCIOT. MpoBOAKTS,
HabaaTb U OMUCbIBATL XUMUYECKUIA
3KCMEPUMEHT.

MeTanpegmeTHble YY .
(hOpMy/IMpoBaThb OTBETbI HA BOMPOCHI
yuuTens, 0606LaTb N3y4eHHbI
maTepua, fenatb BbIBOAbI.
MpegMeTHbIe YMEHUA:
XapaKTepun3oBaTb OCHOBAHWA B CBETE
T3, nnnocTprposats C NOMOLLLHO
ypaBHEHWI peaKLWil X CBOMCTBA.
Pa3nuuatb 06Lee, 0CO6eHHOE 1
€MHNYHOEe B CBONCTBAX MMAPOKCAO0B
1 6ECKNCNIOPOAHBLIX OCHOBAHWIA.
MpoBoauTb, HabMK4aTb U ONKCLIBATH
XUMUYECKUI IKCTIEPUMEHT.
MeTanpegmeTHble YY .
yCTaHaB/MBaTb NPUYNHHO-
CNefCTBEHHbIE CBS3N, BafETh
HaBblKaMN KOHTPONS 1 OLLEHKW CBOEN
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Conu B cBeTe T3/

KoMGUHMPOBaHHbI YpOK

MeHeTWYecKas CBs3b
MeXay Knaccamu
HEOpraH1YecKnx 1
OPraHNYecKmX BeLECTB

KoMGUHMPOBaHHbI YpOK

MpakTnyeckas paboTa
No2. «PeLleHue
3KCMepyMEHTa/IbHbIX
3ajad Ha
NAEHTUDMKALMIO
HeopraHn4ecKnx
COEINHEHNT»

YpOK 3aKpensieHuns
M3y4eHHOro matepuana

OnpepgeneHwve coneii B ceeTe T/,
Knaccngmkauums coneid. O6wpe
XVM.CBOWCTBA CO/eii: B3aMMO/IENCTBUE C
KUCMoTamu, LWenoYamu, MeTannamm n
CoONAMU. DNEKTPOXUMUYECKMNIA psif
HanpsYKeHUIA METa/I0B W ero
NCMNO/b30BaHNE A1 XapaKTePUCTUKN
BOCCTaHOBUTENbHbLIX CBOWCTB METa//OB.
CBoiicTBa KUCMbIX coneil. KauecTBeHHbIe
peakumun Ha Xnopuga-, cynbMar- n KapboHar-
aHWOHbI, KaTMOH aMMOHUS, KaTWOHBbI XXenesa
(I1) nxenesa (111).

MOHSATNE O FeHeTNYECKOI CBSA3N U
FeHETUYECKOM pAae. "eHeTNYeCKNiA pag
MeTasNa 1 HemeTania. B3anmocsaAsb
HEOPraHNYeCKuX n opraHN4YeCKmMx BELLECTB.

KayecTBeHHble peakLuy Ha OpraHNYyeckue u
HeopraHM4yeCcKne BELLECTBA, a TaKKe
KaTOHbI 1 aHNOHbI.

. KauecTBeHHble peakumm Ha
KaTWOHbI Y @HUOHbI.
htto://school-collection.edu.ru,
npeseHTauus

TeKyLwiA
KOHTPO/b

[1eaTeIbHOCTK, BbINOMHATL 3aaHnsA B
COOTBETCTBWM C MOCTAB/IEHHON LIEMbHO.
MpeaMeTHbIE YMeHUS:
XapaKTepu3osatb Co/n B cBeTe T3 1
OBP, unntocTprpoBaTb € NOMOLLbHO
YpaBHEHWI peakuuii X CBOICTBA.
Pasnnuatb 06Luee, 0CO6EHHOE 1
€[IMHNYHOE B CBOWCTBAX CPEAHUX U
KUCMbIX coneii. MpoBoanTb, HabnoaaTb
1 ONWCLIBAaTb XMMUYECKNIA
9KCMEPUMEHT.

MeTanpegmeTHble YY[:
nnaHupoBaTb y4ebHoe COTPYAHNYECTBO
C YUMTENEM U CBEPCTHUKAMM,
(hopmMynMpoBaTh yUebHYI0 3ajady Ha
OCHOBE COOTHECEHMS YXKE U3BECTHOIO U
eLLe Hen3BeCTHOrO.

MpeaMeTHbIE YMEHUS:
XapaKTepu30oBaTh reHETUYECKYHO CBA3b
MeXy Knaccamy OpraHnyeckux u
HeopraHUYecKUX COeANHEHNIA U
OTpaXaTb €e C MOMOLLbH0 0606LLEHHO
3anncy «LEnoYKn NepexoaoBy.
MpoBoauTb, HabNKOAATL U OMUCbIBATb
XUMUYECKWIA 3KCMEPUMEHT.
MeTanpegmeTHble YY/: BblaBuraiot
1 060CHOBbLIBAIOT IMMNOTESbI,
npegnaratoT crnocobbl UX NMPOBEPKY.
OnpesensatoT 0CHOBHYHO U
BTOPOCTEMEHHYIO MH(OPMALMIO.
CTpYyKTYpUpYIOT 3HaHUS.

MpeaMeTHbIE YMEHUA: YMeTb
onpefenaTb HeopraHMYeckune u
OpraH1YyecKue BELLIECTBA C MOMOLLGIO
KauyeCTBEHHbIX peaKLmid.
MeTanpeameTHble YY/:
nnaHupoBaTb y4ebHoe COTPYAHNYECTBO
C YUMTENEM U CBEPCTHUKAMM,
(hrKcMpoBaTb pe3ynbTaTbl HAOGNOAEHW
1 (hopMyIMPoBaTb BbIBOAbI Ha UX
OCHOBe.
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MoBTOpPEHME 1
0606LLEeHNE TEMbI
«BeuectBa 1 ux
CBOWCTBa», MOAroTOBKa K
KOHTPO/IbHOI paboTe

Ypok 0606LLeHns 1
cucTemMaTu3aLUmmn 3HaHUiA

KoHTponbHas paboTa Ne3

YpoK NpoBepKu 1
KOPPEKLMW 3HaHWI 1
YMeHWIA

MTOroBbIii ypok -
KOH(epeHLusa «Posb
XVUMUN B MOEI XKN3HU»

Y poK nprmMeHeHus
3HaHWI N YMeHWi

Pe3epBHOe BpemsA - 5 yacoBs

Cucremartmsauma marepumana no teme
«BeLLecTBa 1 1x cBoincTBa». OTpaboTka
TEOPETUYECKOro MaTepuana B pamkax
[aHHO TeMbI.

Xumunsa n noBcefHeBHas XXN3Hb Ye0BeKa.

MNpeseHTaymsa

MTOroBbli
KOHTPO/b

MpeaMeTHbIE YMEHUS: 3HATb OCHOBbI
Knaccudmkaumm 1 HOMeHKNaTypbl
HEOPraHNYeCKUX 1 OpPraHNYecKmx
BELLIECTB, BaXKHEMLLME CBOICTBA
M3YUeHHbIX KNaccoB COeAVHEHWIA.
MeTanpegmeTHble YY/I: yyacTBOBaThH
B rpynnoBoii paboTe, OpraHN30BbIBaTb
CBOHO YUeOHYI0 [eATeIbHOCTb,
OCYLLECTBATL pedhIeKCHO CMoco60B 1
YCNOBUIA AeNCTBNS, BNageTh
KOMMYHUWKATUBHbIMW YMEHUSMU.
MpeaMeTHbIE YMEHNS: MPOBOAUTD
pedIeKCMI0 COBCTBEHHBIX AOCTUKEHWI
B M3YUEHNM TUNONOTUMN XUMUYECKNX
BELLIECTB U CBOMCTBAX OCHOBHbIX
K/1aCCOB HEOPraHNYECKUX 1
OpraHMYecKnNX BELLECTB B CBETE
06LLEero, 0CO6EHHON0 M €AVHNYHOTO.
AHanM3MpoBaTh pesynbTathl
KOHTPO/IbHOI paboTbl U BbICTpanBaTb
MyTW JOCTUXXEHNS XKENaemMoro YpoBHS
YCMELIHOCTH.

MeTtanpegmeTHble YY/[: ymeroT
MpeACTaBNATL KOHKPETHOE
cofiep>kaHue 1 coobLaThb ero B
MUCbMEHHOM (hopme, yCTaHaBIMBAOT
MPUYNHHO-CNEACTBEHHbIE CBA3N,
CTPOST /IOFMYECKNE PACCYXKAEHMS.
MpegmMeTHbIE YMEHUS: [0Ka3bIBaTb,
YTO COBPEMEHHbIN BbIT YenoBeka
HEMBIC/IUM 6€e3 JOCTVKEHNIA XUMUN.
XapakTepn3oBaTb NH(OPMAaLMIO,
KOTOPYIO HeceT CUMBOJINKA
MPOA0BONLCTBEHHBIX U
MPOMbILLIEHHbIX TOBApPOB.
MeTtanpegmeTHble YY/[: co3gasarh
aNIrOpUTM [EeATENbHOCTH,
OCYLLLECTBNATL Ped)/IeKCuto cnoco6os K
YCNOBUIA feCTBYS.



KpuTepmun 1 HOpMbI OLEHKWN 3HAHWIA 06yYatoLLnXCs
1. OueHka ycTHOro oTBeTa.
OTmeTKa «5» :
- OTBET MOJHbIV W NPaBUbHbIA HA OCHOBAHWUW U3YYEHHbIX TEOPWIA;
- MaTtepuvan 13fioXKeH B ONpeAeneHHOW NOrnMyeckor NocnesoBaTeNlbHOCTH, IMTePaTypPHbIM S3bIKOM;
- OTBET CaMOCTOSTE/NbHbIA.
OTBeT «4» ;
- OTBET MOJHbIV M NPaBU/IbHbIA HA CHOBaHWMN U3YUYeHHbIX TEOPUIA;
- MaTtepuan U3N0XeH B OMNpeAeneHHOM NOrMYeckKol NocnefoBaTeslbHOCTW, MpY 3TOM AONYLLUEHbI 4BEe-TPK
HeCyLLEeCTBEHHbIE OLIMOKKN, UCNPaB/IEHHbIE N0 TPebOBaHMIO YUUTENS.
OTmeTKa «3» :
- OTBET MOJIHbIWA, HO MPKU 3TOM JONYLEHA CYLLECTBEHHAs OLUMOKA UM OTBET HEMOJHbINA, HECBSA3HbIN.
OTmeTKa «2» :
- Npu oTBeTe 06HapY>XeHO HemoHVMaHMe yyaliMmcs OCHOBHOIO COAepXXaHus y4yebHOro marepuana wiv
AONYyLLEeHbl CYLeCTBEHHbIE OLIMOKM,  KOTOpble Yy4yallniAicd He MOXeT WCMpaBuUTb MpY HaBOAALLMX
BOMpocax yunTens, OTCYyTCTBME OTBeTa.

2. OueHKa 93KCrnepuMeHTa/lbHbIX YyMeHWid. OueHKa CTaBUTCS Ha OCHOBaHWWM HabnwfeHus 3a
ydyalmnmmnca n NMCbMeHHOro oTyeTa 3a pabory.

OTmeTKa «5»:
- paboTa BbINOJ/IHEHA MOMHOCTLIO U NPaBU/bLHO, CAeNaHbl NpaBUIbHbIe HABMOAEHUS U BbIBOAbI;
- 9KCNEpWMMEHT OCYLUEeCTB/IEH MO MnaHy C Y4eTOM TeXHWKW 6e3omacHOCTM M npaswun paboTbl C
BeLLecTBamMun 1 060pyL0BaHUEM;
- NpOfIBNeHbl OPraHU3aLVOHHO - TPYZAOBble YMeHWs, MOALEPXMBAKOTCA 4MCTOTa paboyero mecra wu
nopafoK (Ha cTone, SKOHOMHO WUCMOJb3YHTCSA PeakTUBbI).

OTmeTKa «4» :
- paboTa BbINO/HEHa NPaBW/IbLHO, CAeNaHbl NpaBWbHble HabNOAEHWUA W BblBOAbI, HO NPU 3TOM
9KCNEPUMEHT MNPOBeAeH He TMOMHOCTbI0 WAW  [ONYyLleHbl HeCyLleCTBEHHble Ownbku B paboTe C
BeLLecTBaMmn 1 060py0BaHMEM.

OTmeTKa «3»:
- paboTa BbINOMHEHa MPaBU/IbHO HE MEHee YeM HanosIoBUHY WKW [ONYyLleHa CyLlecTBeHHas Ownbka B

X0[le 3KCMepuMMeHTa B 0ObACHEHWW, B 0(OPMSIEHUM PaboThl, B COGNIOAEHUN NpPaBUT TEXHUKM
6e30nacHOCTM Ha paboTe C BellecTBaMy W 060pyAOBaHWEM,  KOTOpas McnpasnseTcs no TpeboBaHWUIO
yumTens.

OTmeTKa «2»:
- pjonyuleHbl aBe (U 60nee) CyLleCTBEHHble OLIMOKW B XOfe: 3SKCMepuMeHTa, B OObACHEHWW, B
opopmneHnn paboTbl, B COOGMOAEHUN MpPaBUN TeXHWKM 6Ge3onacHOCTWM npu paboTe C BewecTBamMu U
060pyJ0BaHMEM, KOTOPbIE YUALLUACA HE MOXET UCMPaBUTL AaXKe No TPe6OBaHUIO YUUTENS;
- paboTa He BbIMO/HEHA, Y Y4alllerocs OTCYTCTBYeT IKCNEPUMEHTaNbHbIE YMEHNS.
3. OueHKa yMeHWIA pewlaTb pacyeTHble 3agauun.
OTmeTKa «5»:
- B JIOTMYECKOM PaCCYXAEeHUW U peLleHnn HeT OLMBOoK, 3ajayva pelleHa paLMoHa/ibHbIM Coco60M;
OTmeTKa «4»:
- B JIOTUYECKOM PAaCCY>X[EHUN W peLleHns HeT CYLLECTBEHHbIX OLWMO0K, HO 3afjaya pelleHa
HepaunoHanbHbIM CNOCOO0OM, WU AONYLLEeHO He 60/1ee ABYX HECYLLECTBEHHbIX OLUMOOK.
OTmeTKa «3»:
- B JIOTMYECKOM PAaCCY>X[AEHUN HEeT CYLLEeCTBEHHbIX OLWMOOK, HO [oMylleHa CyLleCTBEHHas owwnbka B
MaTeMaTU4yecKmnx pacyerax.
OTmeTKa «2»:
- UIMEETCA CYLLEeCTBEHHbIE OLUMOKWN B IOrMYECKOM PACCYXAEeHUU U B PELLEHUN.
- OTCYTCTBME OTBETA Ha 3ajaHue.
4. OueHKa MUCbMEHHbIX KOHTPO/bHbIX paboT.
OTMmeTKa «5»:



- OTBET MOMHbIV N NPaBU/bHbINA, BO3MOXHA HECYLLECTBEHHas OLLUMOKa.

OTmeTKa «4»:

- OTBET HEMOMHbIA UK AONYLLEHO He 60/ee ABYX HECYLLECTBEHHbIX OLUMOOK.

OTmeTKa «3»:

- pa60Ta BbIlMO/IHEHA HE MEHEE YEM HanosioBUHY, AonylleHa oHa CyLleCTBEHHaA oLn6Ka u npn 3aTom
[ABe-TPU HECYLLLECTBEHHbIE.
OTmeTKa «2»:
- paboTa BbINO/IHEHA MEHbLLUE YeM HAmMoNOBUHY U/ COLEPXUT HECKOJIbKO CYLLECTBEHHbIX OLLUMOOK.
- pa60Ta HE BbIMOJ/IHEHA.
Mpn OueHKEe BbIMNOMHEHUS MUCbMEHHOW KOHTPO/IbHOW pPaboTbl HEOOXOAMMO YUUTbIBaTb TPebOBaHUA
efIMHOro opgorpauyUeckoro pexnmva.
5. OueHKa TeCTOBbIX paboT.

TecTbl, cocTodLlmne N3 NATK BONPOCOB MOXXHO MCIMOJ/1Ib30BaTb MOC/ME U3YHYEHNA KabKAOro MaTtepuana
(ypoka). TecT m3 10—15 BONPOCOB MCNOMb3yeTCca ANs Nepuoamnyeckoro KoHtpons. TecT m3 20—30
BOMpPoOCoB H606XO,£I,I/IMO ncnoab30BaTb A9 UTOroOBOIro KOHTPOA.

Mpn oueHMBaHMM NCNOMb3YETCA CeayoLWas WKana: ana Tecta U3 NATU BONPOCOB

* HET OLIMBOK — OLeHKa «5»;

* 0flHa OLWIMOKa - OLEeHKa «4»;

* [1B€ OLUNOKN — OLeHKa «3»;

* TPW OLUMOKN — OLEHKA «2».

Ona Tecta n3 30 BONPOCOB:

* 25—30 NpaBn/IbHbLIX OTBETOB — OLIEHKa «5»;

* 19—24 npaBnbHbLIX OTBETOB — OLIEHKa «4»;

* 13— 18 npaBun/bHbIX OTBETOB — OLIEHKa «3»;

* MeHbLLUE 12 NpaBW/IbHbIX OTBETOB — OLIEHKa «2».

6. OueHka pedepara.

Pedpepat oueHvBaeTCs MO CMeAYOWUM KPUTEPUAM:

* cOOMOeHNe TPeboBaHMN K ero 0hOpPMIEHUIO;

* Heob6XOAMMOCTb W [0CTATOYHOCTb [N PAcKpbITUS Tembl NPUBELEHHOW B TeKCTe pedepaTa

NH(opMaunn;

* YMeHMe 0byyatoLerocs cB0604HO n3naraTb OCHOBHbIE NAEN, OTPaXKEHHbIE B pedepare;

* CNOCOBHOCTb 06YyYaloLLerocs NOHATb CyTb 3a[aBaeéMbIX Y€HaMMW aTTECTALMOHHOW KOMUCCHM BOMPOCOB

N ChopMyNMpoBaTb TOUHbIE OTBETbI Ha HUX.
Y4yebHO-MeTOANYECKASA NUTepaTypa

1. 1 la6pmuensH O C. MNporpamma Kypca xumnn gns 8-11 knaccos 06Le06paszoBaTe/ibHbIX yUpexaeHnii.- M.:
Opoda, 2005.

2. TabpuensH O C. XumusA.11l knacc. ba3oBblil ypoBeHb: yUebHMK 418 00L,e06pa3oBaTe/ibHbIX YUPEXAEHWN -
M.: Opodha, 2014

3. TabpuensaH O C. MeToguyeckoe rocobue ansa yuntensa. Xumusa. 11 knacc - M.: Opodia, 2001.

4. TabpuensH O C. HacTtonbHaa kKHura yuntensa. Xmmusa.11 knacc. B 2 4. - M.: Jpodpa, 2004.

5. TabpuensH O C. Xumuns. 11 Knacc: KOHTPO/IbHbIE M MPOBEPOYHbIE paboTbl - M. [poda, 2005

6. [lapaH.H., 3yeBa M.B. KOHTpPO/IbHbIE 1 NPOBEPOYHbIE paboTbl Mo xummn. 10-11 kn.: MeTogndeckoe nocobue
- M.: Opocpa, 1998.

7. O6yuyeHme xumum B 11 knacce: Kuura gns yumtens. B 2 4. Mog peg. V.H. YepTkoBa. - M. lMpocBeLleHme,
2002.

8. TlabpuensH O C., Awykosa A.B. Xumunsa. 11 kn. basosbliii ypoBeHb: MeTogmyeckoe nocobue. - M.: [poda,
2005.

9. Ta6puensaH O C., JlbicoBa I I'. Xumusa. 11 kn.: MeTogmyeckoe rocobue. M.: poda, 2002-2004.

10. TabpwuensaH O C., JlbicoBa I'.I".,BBegeHckan A.I". HacTonbHaa kKHura yumtensa. Xumma 11 kn.: B 2 4. - M.:
Opoda, 2003-2004.

11. TabpuensaH O C., OcTpoymoB U . ObLwan xmmMusa B TeCTax, 3afgayax, ynpaxHeHuax. 11 kn. - M.: [poda,
2003.

12. Xumms. 11 kn.: KOHTpO/ibHbIE 1 NPOBEPOYHbIe PaboTbiK yuebHuky O C. MabpuensHa, I I. JibicoBoii
«Xumus. 11» /O C. MabpuensH, N.H. bepe3knH, A.A Ywakosa n gp. - M.: poga, 2004.

JononHuTenbHaa nutepatypa AN14 ydawmuxcs
1. Anukb6epoBa J1.FO., Pykk H.C.. Mone3Has xumus: 3agayum n uctopus. - M.: [poda, 2006.



2. CrtenuH B [., Anuk6epoBa J1.1HO.. 3aHnMaTeNbHble 3afaHusA U 3PEKTUBHbIE ONbITbI N0 XuMuKn. - M.: Apoda,
2005.

3. TabpuensH O C., PeweTos N.B., OctpoymoB W.I"., HUKMTIOK A.M. F0TOBUMCS K €4MHOMY rOCyAapCTBEHHOMY
3K3ameHy. - M.: [poda, 2003-2004.

MabpuensH O C., OctpoymoB U I'. XnmMusa ans LWKONbHUKOB CTapLIMX K1acCcoB M NOCTynawLWwmx B By3bl: Yueb.
nocobwue. - M.: [poda, 2005.

DNEeKTPOHHbIe nocobus
1 CD pguckn «O6Lias 1 HeopraHu4eckas XuMunsa»,
2. «QOpraHunyeckas XxmMmusa»
MNHTepHeT-pecypcbl:
1 «EpuHasa konnekumsa Lingposbix ObpasoBaTeNibHbIX PecypcoB» (Habop LM(pOoBbIX pecypcoB K
yyebHunkam O C. MabpuensiHa) (http://school-collection.edu.ru/)
2. http://him.1september.ru/index.php - >XypHan «Xumus».
3. http://him.1september.ru/urok/- Matepuansl K ypoKy. Bce paboTbl, Ha OCHOBE KOTOPbIX CO3/aH
cainT, 6bin oNy6/1MKOBaHbI B XXypHane «Xumus». ABTopamu cailTa npogenaHa 6onbluas paboTta
MO CUCTEMATU3MPOBAHMIO Fa3eTHbIX CTaTel C Y4ETOM LUKO/IbHOW y4e6HOI nporpaMMbl Mo
npeamety "Xumua“.
4. www.km.ru/education - yuyebHble MaTepumanbl 1 cnoBapu Ha cainte «Kupunn n Medoguin»

4.
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