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Pa6ouyast npozpamma no xumuu, 8 Knacc.

I. MnaHupyemble pe3ynbTaTbl OCBOEHUS y4eGHOro npeamera.

JluyHOCMHBIE:

B LEHHOCTHO-OPMEHTALUNOHHON cdepe — 4YyBCTBO FOPAOCTM 3@ POCCUMIACKYID XMMWYECKYHD HayKy, FyMaHu3m, OTHOLUEHWE K Tpyay,
LEeneyCTPEMIIEHHOCTD;

hopMMpPOBaHUE LIEHHOCTM 340POBOro M GesonacHoro obpasa XM3HW; YCBOEHME MPaBUIT MHOMBUAYANbHOIO M KOMSIEKTMBHOIMO 6e30mnacHoro
NnoBeAeHNA B Ype3BbIYaANHbIX CUTYaLUUSX, YIPOXKaAOLLNX XXU3HW U 340POBLIO NIOAEN;

B TPyOoOBON cdepe — roTOBHOCTb K OCO3HAaHHOMY BbIGOPY AanbHenwen o6pa3oBaTeNibHOM TPAEKTOPUY;

B NO3HaBaTesIbHOWN (KOTHUTUBHOW, NHTENNEKTYanbHON) cdhepe — yMeHWe ynpaBnaTb CBOEW No3HaBaTelbHOW OeATENBHOCTbLIO.
hOpPMMpPOBAHNE OCHOB 3KOJIOrMYECKOW KYNbTypbl, COOTBETCTBYHOLLEN COBPEMEHHOMY YPOBHIO 3KOJTOrMYECKOro MbILWIIEHWS, pas3BMTUE OrMbiTa

9KOJ1I0rM4YeCcKu OpMeHTMpOBaHHOVI ped)HeKCI/IBHO-OLl,eHO‘-IHOIZ 7 HpaKTMHeCKOVI AEeATENbHOCTU B )KU3HEHHbLIX CUTYyaUUAX.

MemanpedmemHbie:

YMEH/Me CaMOCTOATENbHO onpeaensaTb Lenn cBoero obyyeHusl, cTaBuUTb U opmynuMpoBaTb Ans cebs HoBble 3agayuM B y4ébe wu
no3HaBaTeNbHOWN AeATEeNbHOCTU, pa3BMBaTb MOTUBbLI U MHTEPECHI CBOEW NO3HABATENbHON AEATENbHOCTY;

YMEH/Me CaMOCTOSITENIbHO MIlaHMpOBaTb MyTU OOCTMXKEHUS Lenei, B TOM YMUCNe anbTepHaTMBHble, OCO3HAHHO BbIOMpaTb Haubonee
3 peKTUBHbIE CMOCOOLI peLLeHnst y4eBHbIX U Mo3HaBaTeNbHbIX 3a4ay;

yMEH/We COOTHOCUTb CBOM [AEUCTBUS C NNaHUMpyeMbIMM pe3ynbTaTamy, OCYLLECTBNSATb KOHTPOSb CBOEW AesiTenbHOCTM B npoLuecce
[AOCTWXeHUs pesynbTaTa, onpeaensTb crnocobbl AEUCTBUI B paMKkax NPeAfioXeHHbIX YCIoBUiA 1 TpeboBaHWiA, KOPPEKTUPOBATL CBOM AECTBUSA
B COOTBETCTBUM C M3MEHSIIOLLIENCS CUTyaLMen;

yMeHe OLeHMBaTb NPaBUITbHOCTb BbINOMHEHUS! y4eOHOM 3aa4mn, COGCTBEHHbIE BO3MOXHOCTU €€ peLleHus;

BraJleHne OCHOBaMW CaMOKOHTPOSS, CaMOOLIEHKM, TMPUHSTUS pPELeHUA W  OCYLLECTBIIEHUST OCO3HAHHOrO Bblbopa B y4eGHON U

no3HaBaTesNbHOWN OeATENbHOCTY;



yMeHVe onpeaensaTb MNOHSATUS, co3fdaBaTb 000OLLUEeHWs, ycTaHaBnuBaTb aHanoruu, KrnaccuduumpoBaTtb, CaMOCTOATENbHO BbIOMpaTb
OCHOBaHMS W KpUTEpUM [Ans Knaccudpumkauuy, ycTaHaBnuBaTb MNPUYMHHO-CREACTBEHHbIE CBSA3W, CTPOUTb JIOMMYECKOE paccyxaeHue,
yMO3akstoueHne (MHOYKTUBHOE, AeAYKTMBHOE M MO aHanorum) u genatb BblBOAb;

yMeHue co3gaBaTtb, MPUMEHSITb U NPeobpas3oBbIBaTh 3HAKM U CUMBOJbI, MOAENM U CXEMbI ANS pelleHns y4ebHbIX U No3HaBaTeNbHbIX 3a4ay;
YMEeHVe OpraHM30oBbIBaTb y4eOHOE COTPYOAHUYECTBO M COBMECTHYIO AEATENbHOCTb C YYMTENneM 1M CBEPCTHMKaMM; paboTaTb MHAMBUAYAINbBHO U
B rpynne: HaxoauTb obllee pelleHne U paspellaTb KOHMMKTbI HA OCHOBE COrfacoBaHWs NO3ULMIA M y4ETa UHTEepecoB; (POpMynMpoBaThb,
apryMeHTMpoBaTb U OTCTamBaTb CBOE MHEHME;

YMEeHMe OCO3HaHHO MCMOsb30BaTh pPeYeBble CPEACTBA B COOTBETCTBUM C 3adadyeit KOMMYHUKAUMN AN BblpaXeHUs1 CBOMX YyBCTB, MbICNEN U
NOTPeBHOCTEN; NNaHNPOBaHUA U PErynsauumM CBoen OesaTenbHOCTU; BrageHue YCTHON U MUCbMEHHOW PeYbto, MOHOMOMMYECKON KOHTEKCTHOM
peuyblo;

dopmmpoBaHme 1 pas3BUTUE KOMNETEHTHOCTU B 06N1aCTU UCMONb30BaHUSA MHEDOPMAaLNOHHO-KOMMYHMKALMOHHBLIX TEXHOMOTUIA;

dopmmpoBaHMe N pas3BUTME ISKONOTMYECKOrO MbILLMEHUS, YMEHUE MPUMEHsSITb ero B Mo3HaBaTenbHOW, KOMMYHMKaTUBHOWM, COLMAanbHOM

npakTukKe 1n nNpodeccnoHarnbHom opneHTaunn.

lMpedmemHble:

1) B no3HaBaTenbHoun cdepe:

[faBaTb OMpeaeneHns M3Y4YeHHbIX MOHATUN: «XUMUYECKUIA BNEMEHT», «aToM», «MOH», «MOfeKyna», «npocCTble U CrOXHble BeLlecTBay,
«BELLEeCTBO», «XUMMYeckass copmyrnay, «OTHOCUTENbHAs aTOMHasi Macca», «OTHOCUTENbHasi MOJEKyNsipHasi macca», «BaneHTHOCTbY,
«CTEMNeHb OKUCINEHUA», «KpUCTannuueckas pelleTka», «OKCUAbI», «KUCMOTbI», «OCHOBAaHWA», «COMU», «aMdOTEPHOCTb», «UHOUKATOPY,
«NepuoaNYecKkUin 3aKoH», «nepuoaudeckas Tabnuuar», «U30TOMbl», «XMMUYECKAs CBA3b», «3MeKTPOOTPULATENbHOCTbY, «XMMUYecKast
peakuusi», «XMMMUYECKOe YypaBHEHME», «TeHEeTUYECKas CBA3b», «OKUCMEHME», «BOCCTAHOBIEHUE», «3MNEeKTPONUTUYecKas auccoumnaums»,
«CKOPOCTb XMMUYECKOW peaKkLun»;

onucaTb AEMOHCTPaLMOHHbIE M CAMOCTOATENBHO NPOBEAEHHbIE XUMUYECKUE IKCMTEPUMEHTDI;

OMUCbIBATb M pasnuyaTh U3yYEHHbIE KNacchl HEOPraHNYECKUX COeANHEHWI, NPOCTbIE U CNOXHbIE BELLECTBA, XUMUYECKNE peakLmu;

KJ'IaCCI/I(*)I/ILI,I/IpOBaTb N3y4YEeHHbIE 006beKTbl U ABIIEHUA;



e [enaTtb BbiIBOAbl U YMO3AKMOYEHNST U3 HAOMIOAEHUN, N3YYEHHbBIX XMMUYECKMX 3aKOHOMEPHOCTEW, NPOrHO3MpoBaTb CBOMCTBA HEU3YYEHHbIX
BELLECTB MO aHanornm co CBOMCTBaMMN U3yYEHHBbIX;
e CTPYKTYpPMpPOBAaTb U3y4YEHHbIA MaTtepuan nu XMMUYecKkyto MHPOPMaLMIO, NOMYyYEHHYHO U3 OPYIMX UCTOYHUKOB;
e MOAEeNuMpoBaTb CTPOEHWE aTOMOB 3neMeHTOB 1-3 NepmMoaoB, CTPOEHME NPOCTLIX MOMNEKYT;
2) B LEHHOCTHO — OpUeHTaLMoHHon cdepe:
e aHanu3npoBaTb M OLEHMBaTb NOCNEeACTBUSA ANs OKpyXatowen cpeabl ObITOBOM U NPOM3BOACTBEHHOW AEATENbHOCTM YerioBeka, CBA3aHHOM C
nepepaboTKon BELLECTB;
3) B TpyAoBou cchepe:
e MPOBOAUTb XUMUYECKNIA SKCMIEPUMEHT;
4) B cchepe 6€30MaCHOCTU XN3HEOEeATENbHOCTH:
OKasblBaTb NEPBYH NMOMOLLb NPY OTPaBIEHMAX, OXOrax U Apyrmx TpaBMax, CBA3aHHbIX C BelecTBammn 1 nabopatopHbiM 000pya0BaHNEM.
BocbMUKNAacCHUK Hay4uTCcs:
* OMMCbIBaTb CBOWCTBA TBEPAbIX, XXMAKNX, ra3000pa3sHbIX BELWECTB, BblAENAS UX CYLLECTBEHHbIE NMPU3HAKM;
* XapakTepu3oBaTb BellecTBa MO COCTaBy, CTPOEHUO W CBOWCTBaM, YyCTaHaBnMBaTb MNPUYMHHO-CNIEACTBEHHbIE CBSI3M MeXay [OaHHbIMU
XapakTepuCcTMkamMu BELLECTBa;
* pacKpbiBaTb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUA «aTOM», «MOMNEKYNna», «<XXMMUYECKUA ANEMEHTY», «NPOCTOE BELLECTBO», «CIMOXHOE BELLECTBOY,
«BaneHTHOCTbY», UCMONb3ys 3HAKOBYH CUCTEMY XMMUMU;
* n3o00paxaTb COCTaB MPOCTEWLUMX BELUECTB C MOMOLLbI XUMWUYECKMX (POPMYN M CYLLHOCTb XMMWUYECKMX peakuuil C MOMOLLBbI XUMUYECKMX
ypaBHEHWI;
* BbIYMCNSATb OTHOCUTENbHYIO MOMNEKYNSAPHYO M MOMSIPHYIO MacChl BELLECTB, a TakkKe MacCOBYH OO0 XMMUYECKOro 3rieMeHTa B COeQMHEHUsIX ans
OLIEHKM MX MPaKTUYECKOM 3HA4YMMOCTW;
* CpaBHMBATbL MO COCTaBY OKCMAbl, OCHOBAHWUSA, KUCMOTbI, COMK;
* KnaccuurumpoBaTb OKCUAbl U1 OCHOBAHMSA NO CBOMCTBAM, KUCMNOTbI M CONMKW Mo COCTaBYy;

* Nonb30BaTbCsA NabopaTopHbIM 060PYAOBAHMEM U XMMUYECKOW NOCYAO0N;



* NPOBOAUTb HECNOXHbIE XMMMUYECKME ONbITbl U HAGNIOAEHNST 32 M3MEHEHNSIMM CBOMCTB BELLECTB B MpoLEcce MX NpeBpaLleHnin; cobniogaTte npasuna
TEXHWKM 6e30NacHOCTN Npu NPOBEeAEHNM HAONIOAEHUA 1 ONbITOB,;

* pasnuyaTtb 3KCMEePUMEHTANbHO KMCINOThI U LWENOYM, NOMb3ysiCb MHAUKAaTOpaMu; 0Co3HaBaTb HeO6xoaMMoCTb cobnogeHns mep 6esonacHocTv npu
obpalleHnn C KUCroTamu U Lwenoyamu.

* packpbiBaTb CMbICI Nnepuoanyeckoro 3akoHa [. N. MeHageneesa,;

* ONMCbIBaTb U XapakTepusoBaTb TabnMyHyto hopMy NEPUoOgNYECKON CUCTEMbI XUMUYECKNX SNTIEMEHTOB;

* XapaKTepu3oBaTb COCTaB aTOMHbIX S4ep W pacnpeaeneHme Ynucra 3NeKTPOHOB MO 3NEKTPOHHBbIM CrOSIM aTOMOB XMMUYECKUX 3NIEMEHTOB MarlbiX
neprvoaoB NEPMOANYECKON CUCTEMbI, @ TAKXKE Kannsa n Kanbums;

* pasnuyaTb BUAbI XMMUYECKOWN CBSA3N: MOHHYIO, KOBANEHTHYHO MOSISAPHYIO, KOBANIEHTHYO HENONSAPHYIO M METamNNYECKYIO;

* n3obpaxaTb 3NEKTPOHHO-MOHHbIE (POPMYIbl BELLECTB, 06pa3oBaHHbIX XMMUYECKMMWN CBA3SMM pa3HOro Bnaa;

* BbISIBMSITb 3aBUCUMOCTb CBOWCTB BELLECTB OT CTPOEHUS NX KPUCTaNSINYECKNX PELLETOK: MOHHbLIX, aTOMHbIX, MOSEKYIIAPHbIX, METANINYECKUX;

* XapakTepu3oBaTb XUMWYECKME IIEMEHTblI U UX COEOUHEHUS HA OCHOBE TMOJIOXKEHUS] SNIEMEHTOB B NEPUMOOUYECKOW CUCTEME U OCOBEHHOCTEW
CTPOEHUSA MX aTOMOB;

* XapakTepu3oBaTb HAay4YHOE U MUPOBO33PEHYECKOE 3HAYEHWE MEePUOAMYECKOrO 3aKOHa M MEPUOLAMNYECKON CUCTEMbI XMMUYECKMX anemeHToB [. W.
MeHpgeneesa; ¢ 06bACHATb CyTb XMMUYECKMUX MPOLLECCOB U NX MPUHLMNUANBbHOE OTNYMNE OT (PUINYECKMX;

* Ha3bIBaTb MPU3HAKM M YCNOBUSI NPOTEKAHNST XUMUYECKNX PEeaKLn;

* yCTaHaBNMBaTb NPUHAAMNEXHOCTb XMMWYECKON peakumMn K OnpeaenéHHoOMy Tuny no OAHOMY U3 KNacCU(UKAUMOHHbBIX Npu3HakoB: 1) Mo uuicny u
COCTaBY MCXOLHbIX BELLECTB 1 NPOAYKTOB peakuun (peakunm CoeauHeHUs, pasnoxeHunsi, 3aMmeLleHms n obmMeHa); 2) no BblAENEHMO U MOTTOLWEHMIO
TENNOTbl (pPeakumMm 9K30TEPMUYECKME W SHOOTEPMMYECKME); 3) MO M3MEHEHWUIO CTEMEHEN OKWUCINEHMS XUMUYECKMX ONEMEHTOB (peakuum
OKUCINTENBbHO-BOCCTAaHOBUTENLHbIE); 4) NO 06paTMMOCTM Npouecca (peakuun obpaTumMble U HeobpaTuMble);

* COCTaBNSATb YPaBHEHWUS 3NEKTPONMTUYECKON LMCCOUMaLMM KUCIOT, LUEeNOYen, COMen; MOSiHble U COKPALLEHHbIE WMOHHbIE YPaBHEHWUS peakuuin
obMeHa; ypaBHEHUSA OKUCNUTENbHO-BOCCTAHOBUTENbHbLIX PeaKLmiA;

* MPOrHO3MpPOBaTb MNPOAYKTbl XMMWUYECKMX peakumi no opmMmynam/Ha3BaHUAM MWCXOAHbIX BELLECTB; OnpeaensaTb WCXOo4Hble BewecTBa Mo

d)OpMyJ'IaM/Ha3BaHVIFIM NpoAYyKTOB peaKkuunu;



* COCTaBNATb YpaBHEHUSI peakuui, COOTBETCTBYIOLUMX MOCHeAoBaTeNbHOCTU («LEenoyKke») npesBpalleHnin HeopraHMYeckMx BeLLeCTB pasfnyHbIX
Knaccos;

* BbISIBIISATb B MPOLIECCE SKCMNEPUMEHTA NPU3HAKK, CBUOETENLCTBYHOLWME O NPOTEKAHNN XUMUYECKOW peakuuu;

* NPUroTOBNATb PACTBOPLI C ONpeaenéHHON MacCoBOW OONEN paCTBOPEHHOIO BELLECTBA;

* ONpeaensTb XxapakTep cpeabl BOAHbLIX PACTBOPOB KUCMNOT U WENoYen N0 MU3MEHEHMIO OKPACKN MHONKATOPOB;

* NPOBOANTb KAYECTBEHHbIE peakunn, NOATBEPXKAALLNE Hann4ne B BOAHbLIX pacTBOpax BELWECTB OTAENbHbIX MOHOB

* onpeaendaTtb NPUHAANEXHOCTb HEOPraHMYECKMX BeLLeCTB K OAHOMY U3 M3yYeHHbIX KNaccoB/rpynn: MeTansbl U HemeTasnmbl, OKCuabl, OCHOBaHWS,
KMCNOTbI, CONW;

* cOCTaBNATb POPMYSbl BELLECTB MO UX HA3BaHUAM;

* ONpeaensTb BaNieHTHOCTb U CTENEHb OKUCNEHUS ANIEMEHTOB B BELLECTBAX;

* COCTaBNATb (POpMYribl HEOPraHNYECKUX COEANHEHNIA NO BANIEHTHOCTSIM U CTEMEHSIM OKUCHEHUS 3NIEMEHTOB, a TakKe 3apsgaM MOHOB, YKa3aHHbIM B
Tabnunue pacTBOPUMOCTW KUCITOT, OCHOBaHUN 1 CONen;

* OOBACHATL 3aKOHOMEPHOCTU U3MEHEHUST PU3NHECKUX U XMMUYECKNX CBOWCTB NMPOCTLIX BELLECTB (MEeTannoB N HEMETAMNMOB) N UX BbICLLUMX OKCMAOB,
06pa3oBaHHbIX 9f1IEMEHTaMM BTOPOro 1 TPETbEro NEPUOAOB;

* Ha3bIBaTb OBOLLIME XMMNYECKNE CBONCTBA, XapakTepHble A4S rpymnn OKCUOOB: KUCMOTHLIX, OCHOBHbIX;

* Ha3blBaTb O6OLLME XMMNYECKNE CBONCTBA, XapakTepHbIe ANs KaXgoro U3 KIacCcoB HEOPraHMYEeCKUX BELECTB: KUCMOT, OCHOBAHWIA, CONEN;

* NPUBOANTL NMPUMEPDI peakLumii, MOATBEPKAAILLNX XMMUYECKNE CBONCTBA HEOPraHNYECKNX BELLIECTB: OKCUOO0B, KACITOT, OCHOBaHUN 1 CONen;

* ONpenensiTb BELWECTBO-OKNCITUTEND U BELLLECTBO-BOCCTAHOBUTESb B OKUCIIUTENBbHO-BOCCTAHOBUTESbHBIX peakuusix;

* COCTaBMATb OKUCIUTENbHO-BOCCTAHOBUTENbHbBIN HGanaHc (4nst M3y4YeHHbIX peakumi) No NpeasioKeHHbLIM CXeMam peakuui;

* NpoBOANTL NabopaTopHbIe OMbIThbl, NOATBEPXKOAOLWMNE XMMNUYECKME CBOMCTBA OCHOBHbIX KITACCOB HEOPraHMYECKUX BELLECTB;

BocbMUKNAacCHUK NOSNYYUT BO3MOXHOCTb HayUYMTbCA:

* 2pamMomHo obpawamscs ¢ sewecmeamu 8 MO8CEOHEBHOU KU3HU;

* 0CO3Hasamb Heobxodumocmb cobIOeHUS npaesun aKkooaudecku 6e3onacHo20 nosedeHus 8 okpyxarowel npupodHol cpede;



* [IOHUMamp CMbIC/T U Heobxodumocmb cobrirodeHus npedrnucaHul, npednazaeMbix 8 UHCMPYKUUSX MO UCM0b308aHUK0 fiekapcme, cpedcms
bbimosou xumuu u 0p.;

* ucrnosib308amp NPUOBPemMEHHbIE KITIOYEBbIE KOMMEMEHMHOCMU MPU BbINMOIHEHUU Ucciedo8amesibCKUX MPOeKmMos8 Mo U3y4YeHUto ceolicme,
crnocobos rosy4eHUs u pacro3HasaHus 8eu,ecms;

* pasgusamb KOMMYHUKamMUBHYK KOMMNEMEeHMHOCMb, UCMonb3ys cpedcmea yCcmHolU U MUCbMEHHOU KOMMYyHUKauyuu rpu pabome ¢ mekcmamu
y4yebHuka u OornonHumesibHol numepamypod, CrpasoYyHbIMU mabnuyamu, fposienIsimb 20MOBHOCMb K YB8aXEHUK UHOU MOYKU 3PeHusi npu
obcyx0eHuU pe3yribmamos 8bIrnosIHeHHOU pabomel;

* 06BEKMUBHO OUeHUBamMb UHGhOPMaUUK O sewecmeax U XUMUYECKUX Mpoueccax, Kpumu4yecKu OmHOCUMbCS K rcegsOoHay4YHol uHgopmayuu,
HedobpocosecmHoOU peKname, Kacarowelicsl UCrob308aHUsT PasfiuyHbIX 8eLecms.

* 0CO3Hasamb 3Ha4YeHUEe meopemu4yecKux 3HaHul Ons npakmuyeckol dessimesibHOCMU Yes108eKa;

* onuckleame U3y4YeHHbIe 06BEKMbI KaK CUCMEMbI, MPUMEHSISI I02UKY CUCMEMHO20 aHanusa;

* [IPUMEHSIMb 3HaHUSI O 3aKOHOMEPHOCMSIX epuoOUYECKOU CuCmeMbl XUMUYECKUX 3remMeHmos Oris obbscHeHusi u rnpedsudeHusi ceolicme
KOHKDPEMHbIX 8elecms;

* paszsusame UHGOPMAUUOHHYKO KOMIemeHmMHocmpb rnocpedcmeom yarybreHuss 3HaHul o6 ucmopuu CmMaHoBrIeHUs XUMUYeCKOU HayKku, eé
OCHOBHbIX MOHSAMUU, NepuolUYECKO20 3aKOHa Kak 00HO20 U3 Ba)KHEUWUX 3aKOHO8 Mpupoldbl, @ Makxe O CO8PEMEHHLIX OOCMUXEHUSIX HayKu U
MEXHUKU.

* cOCMaensimb MOJIEKYISIPHbLIE U MOJTHbIE UOHHbIE YPaBHEHUS M0 COKPaWEHHBIM UOHHbIM YPaBHEHUSIM;

* ipugoduUMb NMPUMepPLI peakyul, nodmeepxoaruux CyLuecmeosaHue 83auMocesi3u Mex0y OCHOBHbLIMU Kriaccamu Heopa2aHUYeCKUX 8eU,ecms;

* IPO2HO3UpO8amMb pe3yribmamal 8030elicmausi pPa3/iudyHbIX (hakmopos Ha U3MEHEHUE CKOPOCMU XUMUYECKOU peakyuu;

* IPO2HO3UpO8amb pe3yribmamal 8030elcmaus Pa3/luYyHbIX (haKmopos8 Ha CMEUW,EHUE XUMUYECKO20 PaBHOBECUS.

* [IPO2HO3UPOBaMb XUMUYECKUE ceolicmea 8eU,ecma Ha OCHOBE UX cocmasa U CMpPOEeHUS;

* IPO2HO3UpPO8amb CriocobHOCMb 8ewecmeaa nPosieIsiMb OKUC/IUMESIbHbIE U/U 80CCMaHO8UMESbHbIE cgolicmea C y4émom cmerneHel OKUC/IeHUS
a11eMeHmMo8, 8xXx005UUX 8 €20 coCMmas;

* 8bIA8J1Mb CcywecmeogaHue 2eHemuy4eckol 83aumMocessu Me)Kdy eewecmesamu 8 pﬂ@y.’ rnpocmoe geuwecmeo — oKcud — a2udpoKcud — COJlb;



* Opa2aHUu308bigamhb, NMPO8OOUMb yHYeHUYECKUe MPOoeKkmsbl o uccedosaHuro c8olicme eewecms, UMEUWUX 8aXKHOe rnpakmuyeckKoe 3HadyeHue.
KoHTponb ypoBHA 3HaHUN.

OueHka npedMemHbIX pe3ysibmamos:

O61BeKkm oyeHkKuU: ChopMMPOBAHHOCTb Y4EOHbIX 4ENCTBUI C NPEAMETHbIM COAEPKAHNEM.

lMpedmem oyeHkKu: cNOCOBHOCTb K peLleHnto y4ebHO-No3HaBaTeNbHbIX U Y4eOHO-NPAKTUYECKMX 3a4ay C MCMOSb30BaHNEM CPeACTB, perneBaHTHbIX
copepxaHuto y4ebHbIX NnpeamMeToB.

lMpouedypa oyeHKu: BHYTPEHHSASI HAKOMMEHHasa OLeHKa, UTOroBasi OLeHKa, NpoLeaypbl BHELLHEN OLLEHKM.

NToroBas oueHka pe3ynbTaTOB OCBOEHUS OCHOBHOWM OGpasoBaTenbHOM MporpamMMbl OCHOBHOrO o6Liero obpasoBaHusA onpegenseTcss no
pesynbTtatam MPOMEXYTOYHON WM MTOroBon artectaumm obydarowmxcs. [pomexyToyHas aTTecTaums OCYLLEeCTBNSeTCA B Xo4e COBMECTHOM
OLEHOYHOW OEeATENbHOCTN NefaroroB U 0byyatoLWwmxcs, T. €. ABNSeTCa eHymMpeHHel OUeHKOL.

Umozoeasi ammecmauyus xapakTepusyeT YpoBEHb AOCTMXKEHMS MPeAMETHbIX U MeTanpeAMETHbIX Pe3ynbTaToOB OCBOEHMS MpOrpammbl,
HeobXxoaAnMbIX AN NPoAoImKkeHnst obpasoBaHus. Mpy aToM o06sa3aTenbHbLIMM COCTABIAIOWUMU CUCMEMbI HAKOMIEHHOU OUEHKU ABMSOTCA MaTepuarnsbi:

e CTaApTOBOM ONArHOCTUKW;
e TEMATUYECKUX U UTOTOBbIX NPOBEPOYHLIX paboT No BceM y4ebHbIM NpegmMeTam;
e TBOpPYECKMX paboT, BKNtoYas y4yebHble nccnegoBaHus n y4ebHble NPOeKTbI.

Cucmema oOUeHKU npeaycMaTpuBaeT ypoeHeabIl Mo0x00 K COAEpXaHUK OLEHKM W MHCTPYMEHTapUIO ONS OUEHKM AOCTMXKEHMSN
NMaHNUPyeMbIX pe3yrbTaToB, a TaKKe K MPeACTaBNEHU0 U MHTepnpeTauumn pesynbtaTtoB namepeHnin. OgHMMm M3 NposiBNIEHUI YPOBHEBOroO nogxona
ABNSAETCS OLEHKa UHAMBMAYasbHbIX OOpa3oBaTenbHbIX AOCTMXXEHMN Ha OCHOBE «MEeToda CIOXEHWUsI», NMpPU KOTOPOM (OUKCUPYETCS LOCTMXKEHWUE
YPOBHS, HEO6X04MMOro AN1S YCnewHoro NnpoAomkeHms obpasoBaHnst U peanbHO AOCTUraeMoro GOMbLUMHCTBOM YyYaLMXCs, U €ero NpeBbILEHNE, YTO
No3BONSAET BbiCTpanBaTb UHANBMAYANbHbIE TPAEKTOPUN OBUXKEHMS C YYETOM 30HbI OnmKanwero passutusi, GopMmMpoBaTb NONOXUTENBHYHO y4eOHYHO
N coumnanbHy MOTMBALMIO.

[na onucaHuna gocTmxkeHnn obyyatoLmMxcsa yCTaHaBNMBalOTCA Crneaylowmne ypoBHU:

o HU3KUU ypOo8eHb OOCTWXEHWU, OLeHKa «Mroxo» (oTMeTKa «1»);

e [TOHUXEHHbIU ypOo8eHb OOCTUKEHWIN, OLIEHKA «HEeYyAOBNEeTBOPUTENBHOY (OTMETKA «2»);



e  6a308blil ypo8eHb OOCTUXEHUIN, OLEHKa «y40BNEeTBOPUTENBHO» (OTMETKA «3», OTMETKa «3a4TEHO»);
®  [108bIWEHHbIU ypO8EHb AOCTUXEHUN, OLIEHKA «XOPOLLO» (OTMeTKa «4»);
e 8bICOKUU ypO8eHb AOCTUXEHUIN, OLEHKa «OTNUYHO» (OTMETKa «5»).

OnuncaHHbIN Bbille Noaxoa NnpMMEeHAEeTCA B Xo4e pa3finyHbIX npouenyp oueHunBaHUA: Tekylero, npoMeXXyTo4HOro n UToroeoro.

Il. CopnepxxaHme y4ye6Horo npegmeta «Xummsa» B 8 knacce.

Paspgen 1. HauanbHble NOHATUA U 3aKOHbI XMMumn (20 yacoB).

MpeameT xumun. Ponb xvmum B Xn3Hm 4denoBeka. Metogbl M3ydyeHust xumuun. ArperatHble COCTOsiHMS BewlecTB. [lpakTtuuyeckass pabota Ne1.
«3HakoMcTBO ¢ nabopatopHbiM o6opyaoBaHueM. NpaBuna TexHWkM 6e3onacHoOCTU npu paboTe B XMMUYECKOM KabuHeTe». dusnveckne ABneHust B
xumunn. MNpaktudeckas pabota Ne2. HabntogeHus 3a ropsiwen csevon. lNMpaktnyeckasa pabota Ne3. AHanu3a noysbl. ATOMHO-MOMEKYSIPHOE yYeHue.
XUMUYECKME 3NEMEHTLI. 3HaKM XMMMYECKMX anemeHToB. [lepuogmyeckas Tabnuua [O.M. MeHgeneeBa. Xumunyeckme dopmynbl. BaneHTHOCTS.
Xummnyeckne peakuun. MNMpr3aHakm 1 yCnoBms Ux NPoTekaHnsa. 3akOH COXpaHEeHNsA Macchbl BELWECTB. XMMUYECKMe peakummn. Tunbl XUMUYECKUX peaKkLni.
MoBTOpEHne n 0600LeHne TeMbl. [loaroToBka K KOHTpoOsbHON paboTe. KoHTponbHas paboTta Ne1 «HavanbHble MOHATUS XUMUNY .

Paspgen 2. BaxHenwue npeacraBUTeNn HeopraHnyeckux BelecTtB. KonnyecTtBeHHbIe OTHOLWEHUA B Xumum (18 vyacos).

Bosgyx u ero coctaB. Kucrnopog. lNpaktuyeckas pabota Ne4. [lonyyeHue, cobupaHme u pacnosHaBaHue kucnopoga. Okcuabl. Bogopog.
Mpaktuyeckaa pabota Ne 5. lNonyyeHue, cobupaHme n pacnosHaBaHue Bogopoda. Kucnotel. Conu. KonmyectBo BellectBa. MonsipHas macca
BewecTBa. MonsapHbIn 06bEM rasos. 3akoH ABoragpo. PelueHne 3agad ¢ MCnonb3oBaHMEM MOHATUN «KONMYECTBO BELLECTBaAY, «MOMsipHasa Maccay,
«MOMNSPHbIN 00BLEMY, «4mncno Aeoragpo». Boga. OcHoBaHus. PactBopbl. MaccoBasi nonsi pacTBOpeHHoro BellecTBa. [Npaktuyeckas paboTta Ne6.
[MpuroToBneHne pacTBOPOB COSEN C UX 3a4aHHOM MaccoBon gonen. O6o6LleHre n cuctematudaunsa 3HaHu No Teme «BaxHenwmne npeacraBmtenm
HeopraHuyecknx BewiecTB. KonnuectBeHHble OTHOLWEHMA B xuMmum». KoHTponbHasa paborta Ne2. «BaxHenwwme npeacraBuTENnM HEOpPraHU4ecKmx

BellecTB. KonnyecTBeHHbIE OTHOLLEHNS B XUMUNY.



Pasgen 3. OcHoBHbIe Knaccbl HeopraHnyeckux coeamHeHnu (10 yacos).

Okengpl. Knaccndmkaums u ceonctea. OcHoBaHuA. Nx knaccudpmkaumsa m ceonctea. Kucnotbl: knaccndpumkaumst un ceonctea. Conn. Knaccmndmkaums
n cBonCTBA. [eHeTU4ecKas CBsI3b MexXady KraccaMm HeopraHmyeckux BelwecTB. [pakTnyeckas pabota Ne7. PewleHne skcnepMMeHTanbHbIX 3a4aq.
O6o6weHne n cuctematnsaumst 3HaHMm no Teme «OCHOBHbIE KNacCbl HEOpPraHUYeckux coegmHeHuny. KoHTponbHas paborta Ne3. «OcHOBHble
Knaccbl HEOpraHM4Yecknx CoeauHEeHUN».

Paspen 4. Nepnognyecknn 3akoH u Neprnoguyeckana cucrtema xummveckux anemeHtoB [1.U1. MeHgeneeBa u cTpoeHne atoma.

(8 wacos).

EcTecTBeHHble ceMencTBa XMMUYECKMX anemeHToB. AMcoTepHoCTb. OTKpbITME MeHaeneeBbiM nepuoamnveckoro 3akoHa. OCHOBHble CBeAEeHUS O
cTpoeHun atomoB. CTpOeHMNE aMNeKTPOHHbLIX 060104ek aToMOB XxuMmnyecknx anemeHToB 1-20 B Tabnuue O.MN. Menaoeneesa. Neprnoanyeckmii 3akoH
O.W. MeHgeneeBa u CTpoeHMe atoma. XapakTepucTUKa XMMWUYECKOro arieMeHTa Ha OCHOBaHUM €ero MorioKeHuss B NepuoguMyeckon cucteme.
3HaueHue lNepuogmyeckoro 3akoHa u Nepmnognyeckon cnctemMbl xmmmudeckux anemeHtos [.1. Mengeneesa.

Paspgen 5. Xumunueckasn cBa3b. OKncnutenbHO-BOCCTaHOBUTENbHbIE peakuum (8 yaco).

MoHHas xumunyeckasi cBasb. KoBaneHTHast xumudeckasa cBs3db. KoBaneHTHasa HenonsipHas cBsA3b. KoBaneHTHasi nonsipHas cBs3b. MeTtannuueckas
XuMmnyeckas cBsdb. CTeneHb okucrneHus. PelweHune ynpaxHeHun no teme «CteneHb okucrneHnsy OKUCNNTENbHO-BOCCTAHOBUTENbHbIE peaKkLmn.
YnpaxHeHus1 B COCTaBJIEHUN OKUCIUTENBbHO- BOCCTAHOBUTENBHLIX peakumn. O6oblieHne n cuctemaTtumsaums 3HaHmi no temam «M3 m MNMNCX3 O.W.
MengeneeBa n cTpoeHne atoma» n «CtpoeHne BewlectBa. OKMCIMTENbHO-BOCCTAHOBUTENbHbIE peakumn». KoHTponbHas pabota Ned. «[13 wu

MCX3 O.N. MengoeneeBa n ctpoeHne atomar» U «CTpoeHne BewlectBa. OKNCIIUTENBHO-BOCCTAHOBUTESbHbBIE PeaKLmm».



lll. TemaTuyeckoe nnaHMpoBaHMeE C Y4ETOM paboyen NnporpaMmmMbl BOCUTAHUA C YKasaHUeM KonmM4yecTBa 4acoB, OTBEAEHHbLIX Ha U3yYeHune
TeMbl.

Peanusaumss paboyen nporpammbl BOCMUTAHUS B YPOYHOW OEATENbHOCTU HanpaBneHa Ha (QOpMMPOBaHME MOHUMAaHUS BaXKHEMLINX
COLIMOKYIbTYPHbIX U AYXOBHO-HPABCTBEHHbIX LLIEHHOCTEN.
MexaHn3m peanusauumn paboyen nporpammMmbl BOCIUTAHUSA:
- YCTaHOBIEHWE [O0BEPUTENbHbIX OTHOLIEHUM MeXay nefarormyeckum paboTHUMKOM M ero obyvarowmmMmcs, CnocoOCTBYHOLUMX MNO3UTUBHOMY
BOCMpuATUIO oby4vatowmmmnca TpeboBaHun M npocbb negarormyeckoro paboTHUKA, MNPUBIEYEHMIO WX BHUMAHMA K OOCYy)XOaemMol Ha ypoke
WMHOpMaLMK, aKTUBM3ALUN UX NO3HABATENLHOW OEeATENbHOCTH;
- NpMBReYeHne BHUMaHus obyyaroLmxca K LEHHOCTHOMY acnekTy n3yvyaeMbiX Ha ypoKax SBMEHUIN, opraHm3aumns nx paboTbl ¢ Nony4aemMon Ha ypoke
coumanbHO 3Ha4YMMOW MHOPMaUMEN, MHULMNPOBAHNE ee 0BCYXKOEHMs, BbiCKa3biBaHMA 0Oy4aloLMMmMCs CBOEr0 MHEHUS MO ee MNoBoay, BbipaboTku
CBOEro K Hel OTHOLLIEHUS;
- MPMMEHEHNEe Ha YpPOKe MHTEePaKTUBHbLIX POPM paboTbl C 06yHaOWNMUCS: UHTENNEKTYanbHbIX UrP, CTUMYMUPYIOLWMX NO3HABaTENbHYO MOTMBALNIO
obyvatowmxcs;
-npoBegeHne nNpegMeTHbIX ONuMnnag, TYPHUPOB, BUKTOPUH, KBECTOB, UrP-3KCNEPUMEHTOB, OUCKYCCUM U Ap.
- JeMOHCTpaunsa NpMMepoB rpaXkaaHCKOro noBedeHus, nposiBneHns gobpocepaeyHocTn Yyepes noabop TEKCTOB AN YTEeHWUd, 3adad ONS pelueHus,
nNpobnemHbIX cUTyaunn, 0BCy>KOeHUs, aHanu3 NocTynkoB Nogen n ap.
- NMPUMEHEHME Ha ypokax rpynnoBon paboTbl nnm paboTbl B Napax, KOTopble yyaT obyyaromxca KomaHaHou pabote n B3aMmMoaencTBuio C Apyrumm
obyyaloLMMNCS; BKIOYEHWE B YPOK WUrpoBbIX Npouedyp, KOTopble MOMOralT NOoAAepXaTb MOTMBAUMIO OOYyYaloLMXCA K MOMYYEHWIO 3HaHWW,
HanaXnBaHUIO NMO3UTUBHBIX MEXITMYHOCTHbLIX OTHOLLEHWIA B Krnacce, NOMOratT yCTaHOBMEHNIO AobpoxenaTenbHoM atMocdepbl BO BpeMs ypoka. -
noceLLeHne aKCKypCumn, My3enHble Ypoku, BubnnoteyHble ypoku n ap.
- NprobLieHne 0By4aloLMXCa K POCCUACKUM TPagULMOHHBIM AYXOBHbIM LIEHHOCTAM, BKMHOYas KyNbTypHble LEHHOCTM CBOEN 3THUYECKOW rpynnbl,
npasunam n Hopmam noBefeHUsa B POCCUMICKOM OOLLECTBE.
- nobyxaeHne oby4varowmxca cobnogatb Ha ypoke OOLEenpuHATbIE HOPMbl NMOBEAEHUs, npaBunia O6LEeHWs, NPUHUMNLI Y4eOHOM OMCUMMIUHDI,

camMoopraHniauunmn, B3aMMOKOHTPOJIb U CAMOKOHTPOJ1b



- OpraHnsauua LIJe(bCTBa MOTUBUPOBAHHbLIX U 3pYONPOBAHHbLIX o6yl-|arou_|,mx09| Haa ux HeycneBakwwnmmn ogHOKIMacCHMKamMu, garouero O6y‘-|aI'OLL|,VIMCF|

coumnanbHO 3Ha4YUMbIN OMbIT coTpyaHun4yecTBa u B3aUMHOW NOMOLLN.

Ne n/n Paspen, Tema KonunyectBO 4yacoB
Pazgen 1. HauyanbHble NOHATUA U 3aKOHbI XUMUM. 20

1 MpegMeT Xxumumn. Posib XMMUK B XKNU3HM YeroBeKa. 1

2 MeToabl nsyvenusn xumun. BukmopuHa «ModenupoeaHue eew,ecme». 1

3 ArperaTHble COCTOSIHUS BELLECTB. 1

4 MpakTudeckasa pabota Ne1. «3HakomcTBO ¢ nabopatopHbiM 0b6opyaoBaHMeM. NMpaBuna TEXHUKK 1

©e3onacHOCTM Npu paboTe B XMMMUYECKOM KabMHETEY.

S dusnyeckune ABNEHNA B XMMUMN. 1
6 MpakTnyeckas pabota Ne2 « HabntogeHus 3a ropsiien csevony. MNMpaktnyeckasa paborta Ne3. «AHanus 1
MoYBbI».
7 ATOMHO-MONEKYNAPHOE y4eHne. XMMUYECKNE INIEMEHTBI. 1
8-9 3HaKu XMMMUYECKUX anemeHToB. Meproanyeckas Tabnuua .M. Mengeneesa. 2
10-11 | Xumuueckue dopMyIibl. 2
12-13 | BaneHTHOCTb. 2
14 XumMmunyeckne peakumun. NpusHakn n ycnoBusa Ux NpoTeKkaHus. 1

15-16 | 3akoH coxpaHeHnst Macchl BELLECTB. XUMUYECKUE peakLmm. 2




17-18 | Tunbl xumuuecknx peakumii. Poneeas uzpa «Xumuyeckud 1abupuHmy. 2(PrB)

19 lMoBTOpEHne 1 0600LLeEHME TeMbI. [ToaroToBKa K KOHTPOIbHON paboTe. 1

20 KoHTponbHas pabota Ne1 «HavanbHble NOHATUSA XUMUN». 1
Paszpgen 2. BaxHenwue npeacraBUTeNy HeOpraHM4YeCKux BeLecTB. 18

KonuyecTBeHHble OTHOLWEHUA B XUMUN.

21 Bosayx u ero cocTtas. 1

22 Kucnopog. Mo3naeamensHas uepa «4Ymo? Ge? Koada?» 1(PMNB)

23 MpakTudeckasa pabota Ned « MNonyyeHune, cobnpaHmne n pacno3HaBaHME KACNIOPOOa». 1

24 Okcmnapbi. 1

25 Bogopoga. 1

26 Mpaktudeckasa pabota Ne 5 «[lony4yeHne, cobupaHmne n pacnos3HaBaHne BOgopoaa. 1

27 Kucnotbi. 1

28 Conu. 1

29-30 | KonuuyecTs BellecTBa. MonspHas macca BellecTBa. 2

31 MonsipHbIi 06bEM razoB. 3akoH ABoraapo. 1

32-33 | PelweHune 3agay ¢ UCMNONb30BaHNEM NOHATUN «KOSIMYECTBO BELLECTBAY, «MOSIsipHad Macca», «MOMSAPHbIN 2

00BEMY, «4mcno ABoragpoy.

34 Bopa. OcHoBaHusi. Keecm «Bo0da 6 XXu3HuU Yesiogekar. 1(PINB)

35 PactBopbl. MaccoBas Aonsi paCTBOPEHHOIO BELLLECTB. 1

36 MpakTudeckasa pabota Ne6 «[1purotToBneHne pacTBOpoOB CONEN C UX 3a4aHHOM MacCOBOW AONEny. 1




37 O606LLEeHNE 1 cucTeMaTU3aLNSA 3HAHUI Mo TeMe «BaxkHenlumne npeactaBUTEN HEOPraHMYECKUX BELLECTB. 1
KonnyecTBeHHbIE OTHOLLEHUS B XUMUMY.
38 KoHTpornbHas pabota Ne2. «BaxHenwwme npeacrtaBuTeny HeopraHmyeckmnx sewecTts. KonnyectseHHble 1
OTHOLUEHUS B XUMUMNY.
Paspgen 3. OCHOBHbIe KInaccbl HEOPraHM4YeCKNX CoeaNHEeHUN. 10
39 Okecunabl. Knaccndumkauus n ceoncrea. 1
40 OcHoBaHus. Nx knaccudmkaums n CBOMCTBA. 1
41-42 | Kncnotbl: Knaccudmkaumsa n cBonctea 2
43-44 | Conun. Knaccudumkaums n cBomcTea. 2
45 'eHeTUYecKasi CBA3b MeXAy Krnaccamy HeopraHM4yeckux BellecTB. BupmyasibHasi 9KCKypcusi 1(PMNB)
«HeopzaHu4eckue sewjecmea u ux NPUMeHeHuUe».
46 MpakTudeckasa pabota Ne7 «PelueHne akcnepuMeHTanbHbIX 3aaa4uy». 1
47 O606LeHne n cuctemaTnsaumns 3HaHU No Teme « OCHOBHbIE KITacCbl HEOPraHMYECKMX COeqUHEHNIY. 1
48 KoHTponbHas pabdota Ne3. « OCHOBHbIE KIacChbl HEOPraHUYEeCKUX COeaUHEHNINY. 1
Pazpgen 4. Nepuognyecknm 3akoH u lNepuoguyeckasa cucrema xummyeckux anemeHtoB [.U. MeHgeneeBa u 8
CTpPOEeHMe aToma.
49 EcTecTBeHHbIE CEMENCTBA XMMMNYECKNX 3r1IEMEHTOB. AMGOTEPHOCTb. 1
50 OTKpbITe MeHaeneeBbLIM NEPUOANYECKOrO 3aKOHA. 1
51 OcHoBHbIE CBEAEHMSI O CTPOEHNN aToOMOB. Bupeosiekyusi «CmpoeHue amomay. 1(PMNB)
52 CTpoeHne aneKkTPOHHbIX 000MNoYek aTOMOB XuMmudecknx anemeHToB 1-20 B Tabnuue O.U. Menoeneesa. 1
53 Mepuoanyeckun 3akoH .M. MeHgeneeBa n cTpoeHne atoma. 1
54-55 | XapakTepuctmka XMMNUYEeCKOro afrieMeHTa Ha OCHOBaHWUW €ro MosioXXeHNa B Nepnogn4ecKon cncteme. 2




56 3HadeHue Neprognyeckoro 3akoHa u Nepruognyeckon cucTtemMbl Xummniecknx anemeHToB .M. MeHgeneesa. 1
Pazpgen 5. Xumnyeckas cBA3b. OKUCNIUTENbHO-BOCCTAHOBUTESIbHbIE peakuun. 8
57 MoHHaa xmmmnyeckas cBssb. 1
58 KoBaneHTHas xmmunyeckasi cBA3b. KoBaneHTHas HenonsapHas cBs3b. 1
59 KoBaneHTHasa nongdpHas CBS3b. 1
60 MeTannuyeckas xummnyeckas CBA3b. 1
61 CTeneHb OKUCNEeHMS. 1
62 PeweHne ynpaxxHeHnn no teme: «CteneHb okucnenunsa». Mepa «Cambili yMHbIU». 1(PIMNB)
63 OKMCNUTENBbHO-BOCCTAHOBUTENBHLIE peakLui. 1
64 YnpaxHeHus1 B COCTaBlEHNN OKUCITUTENBHO- BOCCTAHOBUTENbHbIX peaKLUmi. 1
65 O606LweHne n cuctematTnsauymnsa sHaHnn no temam «3 n NMNCX3 O.N. MeHgeneeBa 1 CTpoeHne atomay U 1
«CTpoeHune BellectBa. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE PeaKLUUnNy.
66 KoHTponbHas pabota Ne4. «[I13 n NCX3 O.1N. MengeneeBa u ctpoeHne atoma» n «CTpoeHue BellecTBa. 1
OKMCNUTENBbHO-BOCCTAHOBUTENBHLIE PEaKLUNY.
67-68 | NToroBbIn ypoK. 2
Utoro 68




MpunoxeHwue

KaﬂeHAapHO-TeMaTquCKOG nnaHnWpoBaHue ypokoB XuMuun B 8 knacce.

NHTENNEKTyallbHbIX

MaTepualibHbIX 1

NPOYNUTAHHOIO TEKCTA.

Ne Twun ypoka. MnaHupyemble pe3ynbTarhbl Hata
Tema ypoka OCHOBHbIe JlnyHoCTHBLIE MpeameTHbIe MeTanpeameTHble nna |gakT
NOHATUA H
ypoKa.
Pasgen 1. HayanbHble NOHATUA U 3aKOHbI XuMuun. (20 yacos)
1 MpeameT xumun. Ypok dopmupoBaHme OBBACHAT posb PezynsimugHbie: nnaHnpyoT
Porb xumnn B Xn3Hn | popmupoBa | MHTENNEKTyarbHbIX XUMUYECKUX 3HaHUM | NocredoBaTenbHOCTbL CBOMX AENCTBUN U
yernoBeka. HUSI HOBbIX YMEHWI: B XXM3HM YernoBeka NPOrHO3MNPYIOT UX pesynbTarT.
3HaHUWMN. aHanmMsnpoBaTb YMEeoT: lNosHasamersbHbI€: BbIABUMAOT apryMeHThI,
BBoaHbIN unmncTpauumn ncnonb3oBaTb ycTaHaBnueasi NPUYNHHO-CNEeACTBEHHbIE
WHCTPYKTaX | yyebHukKa. NMOHATUA MpU CBSA3M MexXay u3ydaeMbiMu SBREHNSIMMU,
no Tb npwu McnbiTbiBalOT y4ebHO- | XapaKTepucTuke n3BnekatT HeobxoaAnMy MHopMaLMIO U3
paboTte B no3HaBaTenbHbIN BeLLecTB NPOYMTaHHOrO TeKCTa.
kabuHeTte WHTEpPEeC K HOBOMY KommyHukamueHbie: ymeroT
XUMUMN. y4yebHOMy MmaTepuany dopmynumpoBaTb COGCTBEHHOE MHEHME,
J1. 0.Ne1. n cnocobam peLueHns aprymeHTMpoBaTh CBOK TOYKY 3peHus,

HOBOW 3agayv OTCTauBaTb €€ He BpaxaebHbiM Anga apyrnx
obpasom; BNageT MOHOMOrMYeCcKon |
ananormyeckon dhopmMamm peyu.

2 MeToabl nsyvyeHus Ypok dopmupoBaHme XapakrepusytoTt PezynsmugHbie: nnaHnpyoT
XxMMmn hopmrpoBa | KOMMYHMKATUMBHBIX OCHOBHble MeTOoAbI nocnegoBaTeNbHOCTb CBOUX AENCTBUN U
HUA HOBbIX KOMMETEHTHOCTU B n3y4yeHunsa NPOrHO3MpPYIT UX pesysfbTarT.
3HaHUK obOLweHnn n €CTECTBEHHO- lMo3HasameribHbIe: BbIABUTAKOT apryMeHTHl,

COTpYyAHMYECTBE CO Hay4HbIX ycTaHaBnueasi NPUYNHHO-CNEeACTBEHHbIE

CBEPCTHUKaMMU. ONCUUNIINH. CBSA3M MeXay U3ydaeMbiMu SBREHNSIMMU,

dopmupoBaHme MpuBOAAT Npumepbl | n3BnekKatT HeoBXoAMMYI HOPMaLMIO U3




YMEHUI:
aHanuMaupoBsaTtb TEKCT
y4ebHuka

3HaKOBbIX UK
CUMBOTbHbIX
mMoaenen. cobuparoTt
0bbEeMHbIE U

KommyHukamueHbie: yMeroT
dhopMynmpoBaTb COGCTBEHHOE MHEHME,
apryMeHTUpOBaThb CBOK TOYKY 3PEHMS,
oTcTamBaTtb €€ He BpaaeOHbIM Anst apyrux

LApOCTEepPXKHEBbIE obpasom; BNageT MOHOMOrMYeCKon |
MOZENN HEKOTOPbLIX | Ananornyeckon oopmamm peym.
XUMUYECKNX
BELLECTB.
ArperaTHble Ypok dopmupytoTes PasnnyatoT Tpu PeeynamusgHble: YyaTtca onpenensTb uerb
COCTOSIHUA BeLLecTB | (POPMUPOBA | OTBETCTBEHHOE arperaTtHbIX CBOEW AeATenbHOCTN, Ha OCHOBE
HNA HQBbIX OTHOLLEHME K Y4EHUID, | COCTOAHUSA COOTHECEHUS TOr0, YTO YXe YCBOEHO, 1 TOro,
3HaHWK rOTOBHOCTb U BellecTBa. YTO eLle HEU3BECTHO, CaAMOCTOATENbHO
I. 0 Ne2 CrnocoBHOCTb K yCTaHaBnNuBaroT ABUraTbCsi No 3agaHHOMY MaHy, OLeHUBaTb
CaMopasBuUTuIO 1 CBSA3WN MeXay HUMU N KOPPEKTMPOBATb NOMyYEHHbIV pesynbTar.
camMoobpa3oBaHuUIo Ha | Ha OCHOBE [Mo3HasameribHbIE: BblABUTAOT apryMeHThI,
OCHOBE MOTMBaLUN K B3aMMHbIX ycTaHaBnuBasi NPUYNHHO-CNEACTBEHHbIE
0oBy4eHuto n nepexoaos. CBSA3M MeXay U3ydaeMbiMu SBNEHNSIMMU,
MO3HaHMWIO; Habnwogatot n3BnekarwT Heobxoanmyto HPopMaLnlo 13
KOMMYHUKaTMBHas XUMUYECKUI NMPOYUTAHHOIO TEKCTA.
KOMMNETEHTHOCTb B 9KCMEPUMEHT 1 KommyHukamueHble: PopmupyroTcs
obLeHnn n AenaroT BbIBOAbl HA | peyeBble YMEHUS: y4aTCs BbiCKa3biBaTb
COTpYyAHMYECTBE CO OCHOBE CYXOEHWs C NCMONMb30BaHNEM PU3NYECKNX
CBEpPCTHWKaMu B HabnaeHUNA. TEPMUHOB M NOHATUI, POPMYNIMPOBATb
npovecce BOMNPOCHI 1 OTBEThI B XO4€ BbINOSIHEHMS
obpasoBaTenbHOM 3agaHnsi, OOMEHMBATBCA 3HAHUSIMU MeXay
OEeATENbHOCTN. YneHamm rpynnbl 4Na NPUHATUS
3PPEKTUBHBLIX COBMECTHbIX PELUEHWNN.
[pakmuyeckasi Ypok- dopmmpoBaHus OnpegenstoT PeaynsmusHbie: npeobpasyroT
paboma Nei. NPaKTUKYM KOMMYHMKaTUBHbIX OCHOBHOE NpakTU4YecKyto 3agady B NO3HaBaTENbHYIO,
«3HaKOMCMEO ¢ KOMMETEHTHOCTY B XMMYecKoe OCYLLECTBMSAIOT NO3HaBAaTEbHYI0
ggggﬁgg%iﬁbe'%_ obLeHnn n obopynoBaHue. pednekcuio B OTHOLEHUM OENCTBUIN NO
TTpasuna MexHuKU COTpYyAHMYECTBE CO 3HaloT npasuna peLLeHnto No3HaBaTeNbHbIX 3a4au.
6e3011acHOCMU NpU CBEPCTHUKaMMU. TEXHUKN lNo3HasameribHbIe: [AOT onpeaeneHus
pabome 8 ©6e3onacHoCcTy npu MOHATUAM, MOTYT HaWTK cnocob pelueHus
XUMUYECKOM paboTte B npobriemHon 3agayun
kabuHemey. XUMNYECKOM KommyHukamueHble: y4acTByOT B guanore,




kabuHeTe.
PaGoTatot ¢
nabopaTopHbIM
obopyaoBaHnem n
HarpeBaTenbHbIMM
npnbopamu B
COOTBETCTBUU C
npasunamu Th.

KONNEeKTMBHOM 0OCyxaeHun npobnemel,
BM1ageT MOHOMOIMYECKOM U guanorn4eckomn
dopMamu peyn.

dusunyeckue
ABMEeHUs B XMMUN

J1. oNe3,4

Onpegenartb obwme
Onst BCex n
MHOMBMAYanbHblE
npasuna paboTbl

PaanuuatoT
duraundeckne n
XUMU4eckme
ABMNEHUS, YACTbIe
BelllecTBa N cMecH.
KnaccngpuumpytoT n
npvBOAAT NPUMEpbI
cMmecen.

PeaynsmugHbie:ymeHne COOTHOCUTbL CBOU
OEeNCcTBUA C NrnaHMpyembiMK pesynbtaTtamu,
OCYLLIECTBIATb KOHTPOSb CBOEW
AEeATEeNbHOCTU B NpoLecce JOCTMKEHNS
pesynbTaTa, onpeaensaTb cnocobbl 4eNCTBUIA
B paMKax NpeasioKeHHbIX YCIoBUA U
TpeboBaHUIN, KOpPEKTUPOBATbL CBOU
OEeNCTBUSA B COOTBETCTBUN C U3MEHSIHOLLENCH
cuUTyauuen, oueHmBaTb pesynbTaTtbl
peLleHns NoCTaBneHHbIX 3agay v ap.
lNo3HasamersbHbIeYeTkoe NpeacTaBfeHne o
«PM3NYECKMX SABNEHUSAXY, KXXUMUYECKNX
ABNeHnsX(peakumsax)y; NPUMEHNATb UX Ha
npakTuke; yMeHue co3faBaTtb, NPUMEHSATb U
npeobpas3oBbiBaTb 3HAKN U CUMBOSbI,
MOZENN N CXEMbl ANS peLUeHNs y4eOHbIX 1
no3HaBaTerbHbIX 3a4a4y; NCNONb30BaHWE
OCHOBHbIX UHTENMEKTyarnbHbIX onepawui:
aHanms u CUHTe3, cpaBHeHMe, 06006LLIEeHNE,
BblSIBIeHWE NPUYNHHO-CNEACTBEHHbIX
CBsI3ei, NOUCK aHanoros; hopmMmpoBaHmne u
pa3BUTUE KOMNETEHTHOCTN B 0BNacTu
ncnornb3oBaHnsa NHMOOPMAaLNOHHO-
KOMMYHWKaLUMOHHbIX TexHorormun (UKT-
KOMNEeTEHUURN); NCNoSib3oBaHMe pasnnyHbIX
WUCTOYHWUKOB ANS NONy4YeHNs XMMUYECKON
NMHOpMaLmKn; NOCTaHOBKa U
dopmynmMpoBaHMe Lenu u 3agad ypoka;




opMynMpoBaHue U aprymeHTaumns nMM4YHoro
MHEHUSI.

KommyHukamueHbie: 0CO3HaHHO U
NPOu3BOSIbHO CTPOUTL peyeBoe
BblCKa3blBaHWE B YCTHOM hOpME;
aprymeHTMpoBaHO OTBeYaTb Ha BOMNPOCHI,
060CHOBbIBaTb CBOK TOYKY 3peHMs; crylwaTb
1 NOHMMAaTb peydb APYruX; BCTynaTb B
yyebHOe COTpyaHNYECTBO C yYnTenem u
OAHOKMNACCHMKaMW, OCYLLEeCTBNASATb
COBMECTHYI0 AeATeNbHOCTb B Napax,

rpynnax v ap.

lMpakmuyeckas Ypok- dopmmpoBaHme 3HaloT npasuna PezynamuesHbie: nnaHpyoT CBOK paboTy,
paboma Ne2. NpakTuKym no3HaBaTenbHbIX obpalleHus ¢ CaMOCTOSATENIbHO KOHTPONMPYIOT BPEMS
Ha5ﬂf0<3?HUﬂ 3a_ WHTEPECOB 1 MOTMBOB, | TabopaTopHbIM BbINOSTHEHMSA Pa3fINYHbIX 3a4aHNN.
eopsuweu ceedou. HanpasneHHbIX Ha obopynoBaHuem, lNosHasamernbHbIe: AT onpeaeneHns
lNpakmudeckas n3yveHme pusnyecKknx | cnocoobbl NOHATUSM, OCYLLECTBSAIOT CPaBHEHME,
paboma Ne3. Ananus N XMMUYECKNX pasgeneHus CTPOSIT MOMMYECKME LIENOYKN PaCCYXOEHNN,
f1o4ebl. SBMNEHUIA. OHOPOLHBIX aHanManpyoT UCTUHHOCTb YTBEPXOEHMIA

CMecen. N3y4aloT SABMNEHUSA Ha NpPaKTUKe.

YmeroT npoBoanTb KommyHukamueHbie: crnocobHbl 06 bEKTUBHO

pasgeneHnem OLEeHuBaTb ApYyroro.

cmecen

pUnNbTPOBaHNEM 1

BblNapvBaHVEM.
ATOMHO- Kombunmnpos | dopmmnposaHue OBBACHSIOT, YTO PezynamuesHblie: npeobpasytoT
MoJeKkynspHoe aHHbIN YPOK | NO3HaBaTENbHbIX Takoe XMMUYECKNI npakTU4eckyto 3agady B NoO3HaBaTENbHYIO,
yyeHune. Xummyeckme MHTEpeCoBs, 3NEeMEHT, aToMm, OCYLLECTBIAOT NO3HaBaTENbHYHO

ANEMEHTbI

HanpaBneHHbIX Ha
N3y4YyeHue 3aKOHOB
XUMUN,
WHTEeNNeKTyanbHbIX
YMEHUN
aHanmMsnpoBaTb
MHdopMaLmIo U
Jenatb BblBOAbI.

Monekyna,
annoTponusi, NOHbI.
PasnnyatoT npocTble
N CIOXHble
BellecTBa,
BelllecTBa
MONEKYNSAPHOro U
HEMOEKYNSPHOro

pedneKkCcuto B OTHOLLEHNN OENCTBUI MO
peLLeHno No3HaBaTebHbIX 3a4au.
lNosHasamersbHbIe: yCTaHaABNMBAIOT
NPUYNHHO-CIEACTBEHHbIE CBA3WN Mexay
COCTaBOM MOJIEKYIST U CBOWCTBaMM
annoTponHbIX MognduKauun kucrnopoaa.
KommyHukamueHble: hopMynmpyoT
OCHOBHbI€ NOMOXEHNS aTOMHO-




CTpOEeHus MOJIEKYIIAPHOIO YYEHUs.
8-9 3HaKn XMMNYeCcKnx KombuHupos | dopmmnpoBaHme HasbiBatoT n PeaynsmueHbie: cTaBaT y4ebHyto 3agady Ha
SMNEeMeHTOB. aHHbIN YPOK | NO3HaBaTENbHbIX 3anMcbiBalOT 3HAKK OCHOBE COOTHECEHUSA TOrO, YTO YXKe
lMNeproanyeckas WHTEpPEeCOoB, X3. onucbiBaloT M3BECTHO, U TOr0, YTO ELLE HEU3BECTHO;
Tabnuua A.WN. HanpaBneHHbIX Ha CTPYKTYpY Tabnuubl | NPOrHO3UPYHOT pe3ynbTaT YCBOEHNS 3HAHWUN,
Merneneesa n3yyeHwve X3. obbACHsI0T OLIeHMBAIOT pe3ynbTaTbl paboTbl.
OKpy>KatoLLero Mmmpa, 3TUMONOrN4YecKne dopmnposaHme VKT - KOMNETEHTHOCTH.
yMeEHune Havana HasBaHum1 lNo3HasamersibHbIe: XapaKTepPU3yoT
aHanuampoBsaTtb X3 1 X oTAENbHbIX | MHOPMaLUIO, KOTOPYHO HECYT 3HaKM X3.
NHopMaLmio 1 aTOMOB. KommyHukamueHble y4acTBytOT B guarnore,
Aenatb BbIBOAbI. CMyLWalT ¥ NOHMMALOT OPYruX, BbICKa3biBaloT
CBOIO TOYKY 3peHMs Mo NoBoay
paccmaTpuBaemMoro Bonpoca.
10-11 | Xummyeckue Usyyarom PeaynsmueHbie: CTaBaT y4ebHyto 3agady Ha
dopmyIbl. Xumu4yeckue OCHOBE COOTHECEHMS TOrO, YTO yXe
MOHSIMUS: N3BECTHO, U TOrO, YTO €LLE HEN3BECTHO;
OTHOCUTENbHAas NPOrHO3NPYIOT pe3yrbTaT YCBOEHWS 3HAHWMN,
aToOMHas 1 OLeHUBAIOT pe3ynbTaTthl paboThbl.
MOSeKynsipHasi dopmunposarme VKT - KOMNETEHTHOCTH.
Macca, xummdeckasa | lodHagameribHbIE: XapakTepuayoT
dopmyna; NHOpPMaLMIO, KOTOPYHO HEeCyT hopMy bl
ornipedensom: BELLIECTB.
KayeCTBEHHbIN K KommyHukamueHble: y4acTByOT B guanore,
KONMYECTBEHHbIN CNyLIaT U NOHMMALOT APYruX, BbiCKa3biBalOT
COCTaB BellecTBa CBOIO TOYKY 3peHMs Mo NoBoay
Mo XMMUYECKOM paccMaTpuBaemMoro Bonpoca.
topmyne;
8blyucCIsAom
OTHOCUTESbHYO
MOJEKYTSIPHYHO
Maccy BeLLeCTBa;
Pasnuuatot
WHOEKCHI U
KO3 DULMNEHTHI.
12-13 | BaneHTHOCTb YpoK - dopmupoBaHme OBDBACHSIOT, YTO PeaynsmuegHbie: NNaHUpyoT CBOK paboTy,
NPaKTUKyM no3HaBaTenbHbIX TaKoe BaJleHTHOCTb. | CAMOCTOSATENbHO KOHTPONMPYIOT BpEMS




MHTEpPecoB 1 MOTMBOB,
HanpaBsieHHbIX Ha
N3y4yeHun
OKpY>KatoLL,ero mvpa.

NoHMMaloT
oTpaxeHue nopsaka
coeuHEeHUs1 aTOMOB
B MOneKynax

BbIMOMHEHUS Pa3NnNYHbIX 3adaHNN.
OBnageHve ocHoBaM MccnegoBaTeNbCKoM
NesaTenbHOCTU.

lNo3HasameribHbIE:

Cnoco6GHocCTb K BellecTB YMelT cocTaBnAaTb PopMyIibl COeaANHEHNI
CaMopasBuUTUIO. nocpeacTBOM Nno BaneHTHOCTU U onpenensioT
CTPYKTYPHbIX BaNneHTHOCTb aremeHTa no ¢gpopmyne ero
dopmyrn.. coeguHeHNsA
KommyHukamueHbie: CnoCOGHbI
0OGBHEKTMBHO OLlEHMBATbL OPYroro

14 Xnmuyeckue KombuHnpos | PopmmnpoBaHue 3HatoT onpegenenne | PeeynssmugHbie: npeobpasyoT
peakumn. Mpu3HakmM U | aHHbIV YPOK | OTBETCTBEHHOIO NOHATUSA NpakTU4YecKyto 3agady B NO3HaBaTENbHYIO,
yCroBus nx J1.0 Ne5,6,7 | oTHOLWeEHMSA K y4ebe, «XMMmunyeckast OCYLLECTBIAIT NO3HaBaTENbHYO
npoTEeKaHus. CMocoBHOCTH peakumsi», NpusHakM | pednekcmio B OTHOLEHUM OENCTBUIN NO

obyyvatoLmxcs K N ycrnosusi peLLeHnto No3HaBaTesbHbIX 3a4au.
camopasBuTmio n BO3HWKHOBEHMS U lNosHasamernbHbIe: [atOT onpeaeneHns
camoobpa3oBaHuIo. TEYEHUS XMMUYECKNX | MOHATUSIM, MOTYT HanUTK CNocob peLueHns
peakuum, Tvnbl npobriemHon 3agayn
peakuuin no KommyHukamueHble: y4acTByOT B guanore,
NOrMNOLLEHNIO NN KONNEKTMBHOM 0OCyxaeHun npobnemel,
BblAereHnto BNagelT MOHOMOMMYECKON U Ananornyeckomn
3HEepruu. dopmamn peyn.

15-16 | 3akoH coxpaHeHus Ypok dopmupoBaHme 3HaloT onpegenenue | PeaynsmueHbie: CTaBAT y4ebHble 3agayn
MaccCbl BELLECTB. ¢hopmrpoBa | oTBETCTBEHHOIO XUMUYECKNX (camocTodaTEeNBbHO, NPU NOMOLLM YunTEens),
Xnummyeckme HUA HOBbIX OTHOLLEHNSA K YYEHUIO | YpaBHEHUNA, NNaHUPYHOT y4eOHYI0 AeATENbHOCTD,
peakuuun. 3HaHun ncnonbays 3Ha4YeHne OL€HNBAIOT NPaBUITbHOCTb BbINOSTHEHUS

I1. 0Ne8,9 cneunansHo KoadhuumeHTa B OENCTBUIN N BHOCAT B HUX KOPPEKTMBBI.
nogobpaHHble XUMUNYECKNX lNo3HasameribHbIE: CTPYKTYPUPYIOT TEKCT,
cpenctea. YMeHue ypaBHeHusAX. YMEIT | BblAensisi B HEM BTOPOCTENEHHYIO U MMaBHYO
OLEHUTb CTENeHb COCTaBNATb WHopMaumio, JaloT onpeaerneHue

ycnexa unm Heycrnexa
CBOEW OeATenbHOCTH

YypaBHEHUSA peakumi
Ha OCHOBE 3aKoHa
COXpaHeHusi Macchbl
BELLECTB,
paccTaBnsTb

KO3 PMLNEHTDI.

NOHATUSM, YCTaHaBANBAOT MPUYNHHO-
CneAcTBEHHbIE CBA3WN.

KoMmmyHukamueHble: yMeloT C A0CTaTOYHOM
NMOSIHOTON U TOYHOCTbLIO BblpaXkaTb CBOU
MbICIM, BNaAeT MOHOMOrMYEeCKoM 1
ananorndeckon oopmammn peyu




17-18 | Tvnbl XMMUYECKNX Ypok HanbHenwee Knaccudumumpytot PezyrnssimugHble: caMOCTOSATENBHO
peakumm dopmupoBa | opmupoBaHme XUMUYeckme dopmMynupyoT 3agaHue: onpeaensitoT ero
HUS HOBbIX no3HaBaTenbHOro peakumm no Lernb, NIaHUpYT anroputMm ero
3HaHUK WHTepeca. Npu3Haky Ymcna m BbINOSIHEHMWS, KOPPEKTMPYIOT paboTy no xoay
No dopmmpoBaHne COCTaBa peareHTOB U | ero BbINOSIHEHMS.
Ne10,11 KOMMYHUKaTUBHOM NPOAYKTOB. lNo3HasamersbHbIe: AaOT oNpeaeneHns
KOMMNETEHTHOCTN B XapakTepusytoT porib | MOHATMAM, OCYLLECTBASIOT CpaBHEHME
obLweHnn n KaTtanm3aTopoB B 00BbEKTOB, CAMOCTOATENBHO BbIOUpas
COTPYAHUYECTBE C npoTekaHum XP KpUTepun Ons aToro, HaxXoaaT NHopMaLuuIo
OAHOKMaccHMKamn B C MCMONb30BaHNEM pecypcoB BbNnoTek un
npouecce y4ebHom ceTn NIHTepHerT.
OEeATenbHOCTN. KommyHukamueHble: BCTynawT B Avaror, a
Takxke y4yacTByOT B HabnoaaoT 1
OMUCBIBAOT XUMUYECKUA IKCNEPUMEHT C
MOMOLLLbIO PYCCKOMO 53blKa M A3blka XUMUM.
19 MNoBTOpEHME n Ypok HanbHenwee YMeT NPUMEHSTb PezynsimugHbie:camoCTOATESNTbHO
06006LeHVE TEMBI. ¢hopmrpoBa | popmupoBaHme 3HaHUA, yMEeHNA u GOopMYNUPYIOT 3aaHne: onpeaensioT ero
lNoaroToBka K HUA HOBbIX no3HaBaTeNbHOro HaBbIKM Npwn uernb, NNaHUpYT anroputm ero
KOHTPOJ1IbHOM 3HaHun MHTEepeca. BbINOSTHEHUN BbINOSIHEHMWS, KOPPEKTUPYIOT paboTy no xoay
pabore. dopmrpoBaHune TPEHUPOBOYHbIX €ro BbIMNOMHEHMS.
KOMMYHWNKaTUBHOWN ynpaxxHeHUn n lNo3HasamersbHbIE: 4aT onpeaeneHns
KOMMETEHTHOCTUN B 3agaHun MOHATUAM, OCYLLECTBNSIOT CpaBHEHME
obLeHnn n 06BHEKTOB, CAMOCTOATENBHO BbiOMpas
coTpyaHuyecTBe C KpUTepun Ons aToro, HaxogaT UHpopMaLmIo
OAHOKMaccHMKaMn B C NCNONb30BaHMEM PeCYpPCcoB BUGIMOTEK U
npouecce y4yebHo — cetn NHTepHer.
nccnegoBaTernbCKon KommyHukamueHbie: BCTYNaKT B gnanor, a
OesaTenbHOCTH Takxke y4yacTBYIOT B KONNEKTUBHOM
o6cyaeHnn BoNpoCcoB, y4acTBYyOT B
ONCKYCCUM, BragetoT MOHOSTOrMYECKON U
ananormyeckon doopmMamm peyu.
20 KoHTponbHas Ypok HanbHenwee YMeloT NpuMeHsaTb PezyrnisimugHble: CaMOCTOSATENBHO
pa6ora Ne1 KoppeKkumu n | oopmmpoBaHue 3HaHVA, YMEHUA " dopmMynupyoT 3agaHune: onpeaensitoT ero
«HayanbHble NpoBEpPKH nosHaBaTernbHOro HaBbIKU, Lenb, NNaHUpyoT anroputMm ero
NOHATUA XUMUN» 3HaHWI NHTEpeca, Nnosy4eHHble B BbINOJIHEHMS1, KOPPEKTMPYIOT paboTy no xoay
dopMUpoBaHne XOA4en3yyeHus €ro BbINOSHEHUS.




XUMUYECKON
KynbTypbl.
dopmupoBaHme
KOMMYHUKaTUBHOW
KOMMNETEeHTHOCTU B
obLeHnn n
COTpYAHMYECTBE C
OOHOKNacCHUKamMn B
npouecce y4yeGHon
OEeATENbHOCTN.

[aHHOW TeMbI, Npwn
BbINOSTHEHUN
KOHTPOSbHOM
paboThbl.

[No3HasamerbHbIe: AaOT onpeaeneHns
MOHATUAM, OCYLLECTBISIOT CpaBHEHME
06BHEKTOB, CAMOCTOATENBHO BbliOMpas
KpuTepum ansa aToro, HaXoAsaT UHdopMaLmo
C NCNONb30BaHMEM PeCcypcoB BUbIMoTeK un
cetn NHTepHer.

KommyHukamueHble: BCTynatoT B guarnor, a
Takke y4acTBYIOT B KONNEKTUBHOM
o6cyaeHnn BoNpoCcoB, y4acTBYyOT B
ANCKYCCUM, BNagetoT MOHOMOrMYeCcKom u
ananornyeckon bopmamu peymu.

Paspen 2. BaxxHenwue npeacTtaBUTENu HeopraHmvyeckux BewectB. KonnyecTBeHHble OTHOLWEHUA B xumum (18 yacos)

21 Bosgyx u ero coctas. | Ypok OpueHTupytoTCca B XapakrepusyoT PeeynsmuegHble: OCO3HAIOT TO, YTO YXe
dopmMMpoBa | HPABCTBEHHOM 06beMHYO Jorn0 YCBOEHO U TO, YTO €L HYXXHO YCBOUTb, Ha
HUSI HOBbIX coaepXxaHum n KOMIMOHEHTOB OCHOBE 3TOr0 CaMOCTOSATENbHO CTaBAT
3HaHUK cMbicne cobCTBEHHbIX | BO3ayxa, y4ebHble 3agaun.

NOCTYMKOB paccuuTbiBatloOT ee lNosHasamersbHbIe: BOCNPUHUMALOT

no o6bemy aTom MHGOOPMaLMIO Ha CNyX U BM3yaribHO,

CMecCwu. CTPYKTYPUPYIOT TEKCT, BblAENss B HEM
BTOPOCTEMNEHHYIO U rMaBHYy0 nHdopmauumto,
JaloT onpegereHme noHATUAM, CpaBHMBaKOT
N rpynnupytoT 06bEKTDI.
KommyHukamueHble: onucbiBaloT 06 bEMHbIN
COCTaB BO34yXa M MOHMMAIOT 3HaYeHne
NMOCTOSIHCTBA 3TOr0 CocTaBa AN 300POBbs

22 Kucnopog. Ypok dopmunpoBaHme XapakrepusyoT PeeynsmuegHble: caMOCTOATENBHO
dopmmpoBa | cnocobHocTH O30H Kak onpeaensoT uenb y4ebHom geaTensHocTy,
HUS HOBbIX yyalmxcs K annoTPOnHYyo nnaH BbIMNOMHEHUS 3a4aHNA, OLLeHUBaIoT
3HaHWI camMopasBUTUIO U Moamnmkaumio NpPaBUITbHOCTb BbIMOSIHEHUS 3a4aHUMN.

camoobpa3oBaHuio Ha | K1crnopoaa. lNosHasamerbHbIe: yCTaHaBNMBAOT
OCHOBE MOTMBaLMN K MpoBoa4rT, NPUYMHHO-CNEACTBEHHbIE CBA3UN MEXAY
oByyeHuto n HabnogaroT, dn3nyeCKnMN CBOMCTBaMM K1criopoaa u
NO3HaHUIo. OnnCbIBaOT cnocobamu ero cobupaHus.
XUMUYECKNI KoMmmyHukamueHbie: OnucbiBaloT

OKCMEPUMEHT No

cbm3|/|qe0|<|/|e N XMMUYECKNE CBONCTBA




nony4YeHunto,
cobupaHuio n

Kucnopopaa.

pacrno3HaBaHuIio
Kucnopoga c

cobntogeHnem

npasun Tb.

23 lMpakmuyeckas Ypok- dopmunpoBaHme Pa6oTatoT ¢ PeeynsamuegHble: caMOCTOATENBHO
paboma Ne4. NpakTuKym OTBETCTBEHHOIo nabopaTopHbIM onpeaensoT uenb y4ebHom geaTensHocTy,
lMonyyeHue, OTHOLLEHUS K y4eHunto, | obopygoBaHMEM n nnaH BbINOMHEHUSA 3a4aHuIN, OLEHNBAKOT
cobupaHue u rOTOBHOCTHW K HarpeBaTenbHbIMN NPaBUMNbHOCTb BLINONHEHNA 3a4aHUN.
pacriosHasa+ue CaMOopasBUTUIO. npubopamu B lNo3sHasameribHbIE: HABNOAAIT 3a
Kucrnopooa. dopmupoBaHe COOTBETCTBU C CBOWCTBAMM BELLECTB U SABMEHNAMM,

WHTEeNNeKTyanbHbIX npasunamu Tb. NPOMCXOAALLMMH C BeLLeCTBaMN.
YMEHWI, CTPOUTb BbinonHsioT KommyHukamueHble: onucbiBaloT
paccyxaeHus, npocrtenume XUMWYECKUI SKCNEPUMEHT, COCTaBMAIT
aHanuanpoBaTb, nprembl obpalleHnsa | oTyeT no pesdynbTatam NpoBeAEHHOro
Aenatb BblBOAbI ¢ nabopaTopHbIM aKCMnepuMeHTa.
obopyaoBaHneMm.
CobupatoT kucnopon,
MEeTOAO0M
BblTECHEHNS
BO37yXa,
pacnosHatoT ero.
24 Oxkcunabl. KombuHnpos | opmmnpoBaHue 3HaloT XxuMmmn4eckoe PeaynsmuesHbie: cTaBaT y4ebHble 3agayn,
aHHbIN YPOK | MHTENNEKTYyanbHbIX NoHATUE: OKCUAbI. NNaHMPYOT Y4ebHyo eAaTenbHOCTb,
J1.0 Ne12 YMEHUN aHanuaa, YMeloT HasblBaTh: OLIeHUBAIOT MPaBUNbHOCTb BbINOMHEHUSA

CUHTEe3a, YMEHUI
JenaTb BbiBOAbI

oKcuapl Mo nx
dopmynam
onpenensor:
CTerneHb OKUCNEHNs
9N1eMEHTOB B
oKkcuaax.

3HatoT
Kraccudgomkaumio n
XUMUYECKNE

OENCTBUN U BHOCAT B HUX KOPPEKTUBBI.
lNo3HasameribHbIE: CTPYKTYPUPYIOT TEKCT,
BblAeNsas B HEM BTOPOCTEMNEHHYIO U MMaBHYHO
WHopMaumio, JaloT onpeaerneHue
NOHATUAM, yCTaHaBNMBaKOT NPUYNHHO-
CneAcTBEHHbIE CBA3WN.

KommyHukamuegHbie: yMelT ¢ A0CTaTOUHOM
MOMHOTON N TOYHOCTbBIO BblpaXXaTb CBOU
MbICIIM U 3HAHUS.




CBOWCTBa OKCNO0B

25 Bogopog. Kombunmnpos | dopmmnpoBaHune YMeTb NpUMeHsTb PeaynsmuegHbie: NnaHupyroT y4ebHyto
aHHbIN YPOK | NO3HaBaTeNbHOro 3HaHWSA, YMEHus, AeATeNbHOCTb, OLEHNBAIOT NPaBUIIbHOCTb
J1.0 Ne13 MHTEpeca n MOTMBOB. | HaBbIKW, BbINOSNHEHWS Y4eOHbIX AEACTBUN.
dopmmpoBaHme nosny4eHHble Npu lNo3HasameribHbIe: yCTaHaBNMBAIOT
cnocobHoCTK N3y4YeHUn JaHHOM NPUYUHHO-CNEACTBEHHbIE CBA3N MexXay
yyawmxcs K TeMbI. du3nyecknmn cBorcTtBaMmm 1 cnocobamm
CaMopasBUTUIO U XapaktepusyoT cobupaHunsa Bogopoaa, Mexay XMMn4eckumm
camoobpa3oBaHuio Ha | COCTaB MONEKYIbI, CBOWCTBaMM U €ro NpUMEHEHNEM.
OCHOBE MOTMBaLUN K usmyeckme un KommyHukamueHble: y4acTByOT B guanore,
o6yyeHuto n XUMUYeCKne 0hOpPMIISHOT CBOM MbICIN B YCTHOMN U
NO3HaHUI0. CBOMCTBA, NMCbMEHHON dhopme.
nony4veHune u
npMMeHeHne
BOgopoaa.

26 lNpakmuyeckas Ypok- dopmmpoBaHne PabotaTb C PezynamueHbie: nnaHupyoT y4ebHyto
paboma Ne 5. NPaKTUKyMm. no3HaBaTernbHOro nabopaTtopHbIM 0eaTenbHOCTb, OLIEHNBAIOT NPaBUSIbHOCTb
lMony4eHue, MHTepeca 1 MOTMBOB. | obopygoBaHMe U BbINOSNHEHMWS Y4EOHbIX AENCTBUN.
cobupaHue u dopmupoBaHme HarpeBaTtenbHbIMN lNosHasamersbHbIe: BOCNPUHUMALOT
pacriosHaeatrue CNocoBHOCTH npubopamm B MHOPMAaLMIO BU3yarbHO, AatoT
g000pooa. yyaLLmxcs K COOTBETCTBUM C onpepneneHnst NOHATUAM, CPABHUBAIOT W

CaMopasBuUTHLO 1
camoobpa3oBaHuio Ha
OCHOBE MOTMBALMM K

00Yy4Y€EeHMIO 1 MO3HaHUIO

npasunamu Tb.
BbInonHATb
npocrenne
npuembl obpalleHns
¢ nabopaTopHbIM
obopyaoBaHNEM:
cobupatb npubop
Onga nonyveHns
rasos, NPOBEPSATH
ero Ha
repMeTU4HOCTb U
ncnonb3oBaTtb AN
nony4YeHus
Bogopoaa

rpynnupyoT 06bEKTLI, HaXoAasaT
3aKOHOMEPHOCTM.

KommyHukamueHble: 0OpMNSAT CBOU
MbICSTM B MUCbMEHHOWN hopMe; ONuUcCbIBatoT
XUMMUYECKUIN IKCMEPUMEHT, COCTaBNSAOT
OTYeT No pesynbTaTtam paboThbl.




27 Kucnorbl Kombunmnpos | ®opmmnpoBaHune 3HaloT xumundeckoe | PeaynsimugHbie: NNaHUPYOT CBOKO paboTy,
aHHbIN YPOK | MHTENNEKTYyanbHbIX NOHATME: KNCIOTA, CaMOCTOSATENIbHO KOHTPONMPYIOT BPEMS
Jl.0 Ne14 YMEHUN aHanuaa, Wwenoyb. HasbiBalOT | BbIMNOMHEHUS Pa3fNYHbIX 3a4aHNN.
CUHTE3a, YMEHUN KUCIOTbI MO KX [No3HasameribHbIE:
AenaTtb BblBOAbI. dopmyrnam. AaloT onpegeneHns NoOHATUAM,
CocraBnsiot OCYLLIECTBIIAIOT CPaBHEHWNE, CTPOAT
XUMUYECKNE nornyeckne LIenoYvkn paccyxaeHun,
dOpMyIibl KUCIIOT. aHanNU3npyT UCTUHHOCTb YTBEPXKOEHWUN.
Onpepensiot KommyHukamueHbie: CMOCOGHBbI
KMCNOTbI MO KX 0GBHEKTMBHO OLlEHMBATL OPYroro.
dopmynam.
28 Conu KombuHmpos | dopmmupoBaHusi 3HaloT NoHsTHE: PeeynsmusgHble: nNaHnpyoT
aHHbIN YPOK | KOMMYHMKATUBHbIX conb. nocrnegoBaTenbHOCTb CBOMX AENCTBUN U
KOMMNETEeHTHOCTK B YMetoT Ha3blBaTb NPOrHO3NPYIOT UX pe3ynbTarT.
obLeHnn n Conu no mnx [Mo3HasameribHbIE: BblABUTAOT apryMeHThI,
COTPYAHUYECTBE CO dopmynam. yCTaHaBnuBas NPUYNHHO-CIeACTBEHHbIE
CBEPCTHUKaMMU. CocraBnstoT CBSA3M MeXay U3ydaeMbiMu SBNEHNSIMMU,
XUMUYeCKne n3BrekatT HeobXxoaAMMy NHPOPMaLMIO U3
dopmynbl conen. NPOYNTAHHOrO TEKCTA.
OnpegenstoT conu KommyHukamueHbie: ymeroT
no ux popmynam dopMynupoBaTb COGCTBEHHOE MHEHME,
3HatoT apryMeHTMpoBaTb CBOK TOYKY 3peHus,
Knaccudmkaumo OoTCTamBaTb €€ He BpaxaebHbiM ansa apyrnx
cpefHuX cornewn. obpasom; BNagetoT MOHONOIMYECKON 1
ananornyeckon bopmamu peymu.

29-30 | Konunyects KombuHupos | dopmmnpoBaHme 3HalT xumunyeckne | PeaynsmuegHbie: CTaBaT y4ebHble uenu,
BellecTBa. aHHbIA YPOK | CTOMKOro MOHATUA: MONb, npeobpasysa nNpakTU4eckyto 3agadvy B
MonsipHas macca no3HaBaTernbHOro MonsdpHasa Macca. no3HaBaTefbHYH, CaMOCTOSATESNbHO
BeLlecTsa. NHTepeca. 3HaHus BbluncnsioT aHanM3npyoT YCIOBUS OCTUXKEHUS LIenu,

OCHOBHbIX MPUHLMMIOB | MOMSIPHYO Maccy, OL€HUBAIOT NPaBUITbHOCTb BbINOSTHEHNS
N NpaBuN OTHOLLEHUST | KONNYECTBO OeNcTBUsA, NPOrHO3MPYIOT AanbHenwee
K npupoge. BeLecTBa. pasBuTue npouecca.

lNosHagamerbHbIe: BbIAENAOT
Heobxoaumyo MHopmaumio,
CTPYKTYPUPYHOT CBOWN 3HAHWS, BbISIBNSAOT
NMPUYMHHO-CIIeACTBEHHbIE CBSA3N;




onpeaensoT KpUTepmmn Ansi CpaBHEHUS
dhakToB, SBMEHNNA.

KommyHukamueHbie: BbiCyLLUMBAIOT U
06BEKTUBHO OLEHMBAKOT APYroro,

YMEIT BECTM Agnanor, BoipabdartbiBas obuiee
peLLeHne.

31 MonsipHbIi 06bEM Ypok . dopmupoBaHve 3HalT XMMmnyeckoe PezynamueHble: cTaBaT y4ebHyto 3agavy
rasoB. 3aKoH dopmMmpoBa | KOMMYHUKaTUBHON NOHATUE: noJ pykoBoACTBOM y4uUTens,
ABorapo HUSA HOBbIX KOMMNETEHTHOCTU B MONSAPHbIA 00 BEM. NaHUPYIOT CBOKO AeATENbHOCTbL NMoA
3HaHUK y4yebHOM YmetoT PYKOBOACTBOM y4nUTENS.
COTpyaHU4ecTBe CO BbIYNCIIATB. MO lNo3HasameribHbIe: aHANU3NPYIOT OO BEKT,
CBEPCTHUKaMU U KonuyecTBy (Macce) | BblOeNss ero CywecTBEHHbIE NPU3HaKMK,
negarorom razoobpasHoro yCTaHaBnNuBatoT NPUYMHHO-CIEACTBEHHbIE
BeLLeCTBa ero CBA3M.
0bbem, No o6bemy KommyHukamueHbie: yMeloT ¢ 4OCTaTO4HOM
razoobpasHoro NOSTHOTON U TOYHOCTbBIO BblpaXkaTb CBOU
BeLLEeCTBa ero MbICIN, BNageloT MOHOMOMMYeCKon 1
KONn4ecTBo (mMaccy). | gnanormyeckon bopmMamm peym.
32-33 | PeweHune 3agay c Ypok dopmmnpoBaHme YMeroT npnBoguTh PezynsimugHbie: cTaBAT y4eOHyto 3agady
ncnonb3oBaHMeM dopmMmpoBa | OTBETCTBEHHOIO pacyéTbl No nog pykoBoACTBOM y4uUTens,
NOHATUI HUS HOBbIX OTHOLLEHUS K yyebe, dopmynam ¢ NSaHUPYIOT CBOO AeATENbHOCTb NOA
«KOSTM4ECTBO 3HaHUK cnocobHocTH ncnosib3oBaHMeEM pPYKOBOACTBOM y4nUTENS.
BELLECTBaAY, obyyvatoLmxcs K noHaTun: n/, Mm, M, | losHagamesbHbIe: aHanU3npyT 0O bEKT,
«MorsipHasa maccay, camopasBuTmio n NA. BblOENSASA ero CyLecTBeHHbIE NPU3HAKMK,
«MONSIPHBIA OO BLEMY, camoobpa3oBaHuio. yCTaHaBnMBalT NPUYUHHO-CNEACTBEHHbIE
«4ymcno Asoragpoy. CBSA3N.
KommyHukamueHbie: yMeloT ¢ 4OCTaTO4HOM
NMOSTHOTOW U TOYHOCTbLIO BblpaXaTb CBOU
MbICIW, BNagetoT MOHOMNOMMYeCcKon 1
gunanormyeckon hopmMamm peym.
34 Bopga. OcHoBaHu4. J1.0 Ne15 dopmupoBaHme Hayyamcs : PeaynsmuesHbie: cTaBaT y4ebHyto 3agady
UHTENNeKTyanbHbIX XapakTepusoBaTb noJ pykoBoACTBOM y4uUTens,

yMeHui: paboTa ¢
TEKCTOM U Opyrumm
NCTOYHMKaMM
MHdopmaumn,

CTPOEHNEe MONeKynbl
BOAOpPOAA,
duraundeckne n
XUMUYecKme

NAaHVpYyIT CBOK AeATENbHOCTb Nog
PYKOBOACTBOM y4uTENS.
lNosHagameribHble: aHaNU3NpPyT 0OBEKT,
BblJENSAS ero CyLUeCTBEHHbIE NPU3HAaKMK,




OCYLLeCTBIEHNE
aHanusa u cuHTesa,
yMeHve genatb
BbIBObI U
0600LLeHns.

CBOWCTBA BOpbI,
O0OBACHATL
aHomanuun Boapbl,
cnocobbl O4YNCTKU
BOAbIl, NPUMEHSTL B
ObITY UNLTPLI 4NN
OYUCTKM BOObI,
npaBuUIbHO
1crnonb3oBaTb
MWHepanbHyHo BOAY,
BbINOSHATL pacyeTbl
Nno ypaBHEHUsIM
XUMUYECKUX
peakumn,
npoTeKatoLmx C
y4acTmem Boabl.
lMonydam
B803MOXXHOCMb
Hay4umabCsi:
0OBbEKTUBHO
oLieHuBaTb
MHdopmMaLmo o
BellecTBax 1
XUMUYECKUX
npoveccax,
KpUTMUYECKN
OTHOCUTbCH K
nceBgoHay4YHON
MHdopmaumm,
HenoOpPOCOBECTHOM
pekname

yCTaHaBnNuBaloT NPUYMHHO-CIEACTBEHHbIE
CBA3WN.

KommyHukamueHbie: yMetloT ¢ 4O0CTaTO4HOM
NOSTHOTON U TOYHOCTbBIO BblpaXkaTb CBOU
MbICNN, BNaAeT MOHOMOMMYECKON U
Junanormyeckon chopmamm peyn.

35

PactBopbl. MaccoBasi
[onsi pacTBOPEHHOro
BeLLecTBa.

Ypok
dopmmpoBa
HNSA HOBbIX
3HaHUMN.
J1.0 Ne16

OcywecTtBneHne
aHanusa un cuHTesa,
yMeHve genatb
BbIBOAbI U
0600LLeHns.

YMeTb NPUMEHATL
3HaHUSA, yMeHMs,
HaBbIKW Npwn
U3y4eHUn TeMbl
«PactBopbI».

PezynamueHbie: nnaHupyoT y4ebHyto
AesATerNbHOCTb, OLEeHNBAIOT NPaBUIIbHOCTb
BbINOMHEHWS y4eOHbIX AENCTBUN.
[NosHasameribHbIe: BOCNIPUHUMAIOT
NHOPMaLMIO BU3yarnbHO, AaloT




dopmupoBaHme
FNIMYHOCTHbIX
npencraBneHui o
LEeHHOCTU npupoabl.

onpeaeneHns NOHATMAM, CPaBHUBAKOT U
rpynnupyoT 06bEKTLI, HAXOAAT
3aKOHOMEPHOCTM.

KommyHukamueHbie: 0opMNa0T CBOU
MbICITM B MUCbMEHHOWN dhopMme.

36 lNpakmuyeckas Ypok- dopmmnpoBaHust OnpegensatoT PeaynsmuesHbie: npeobpasyloT
paboma Ne6. NPaKkTUKyMm KOMMYHUKaTUBHbIX OCHOBHOE npakTU4ecKyto 3agady B NO3HaBaTENbHYIO,
lNpuzomosnerue 5 KOMMETEHTHOCTU B XUMmn4eckoe OCYLLECTBIAOT NO3HaBaTENbHYHO
pacmeopos corneu ¢ obLeHnn n obopynoBaHue. pednekcuio B OTHOLIEHUM OENCTBUIN NO
ux 3adanHol COTPYAHMYECTBE CO 3HaloT npasuna PEeLLEHUNIO NO3HaBaTENbHbIX 3aaaq.
maccosou dored. CBEPCTHMKaMM. TEXHUKM Mo3HasamernbHbIe: AT onpeaeneHns

©e3onacHocTu nNpu NOHATMSIM, MOTYT HalTK CNocob peLleHns

paboTte B npobnemHon 3agayn

XVIMUYECKOM KommyHukamuegHble: y4acTByHOT B guanore,

KabuHeTe. KONITEKTUBHOM OBCY>XAeHMM Npobnembl,
BNagetT MOHOOMMYECKON U Ananornyeckom
dopMamu peyn.

37 O606LeHne 1 Kombunupos | JansHenwee YMeTb NPUMEHATb PeaynsmugHbie: CamoCTOATENbHO
cucrematmsauuna aHHbLIN YPOK | popMupoBaHmne 3HaHV4, YMEHUA n dopmMynupyoT 3agaHune: onpeaensitoT ero
3HaHWW no reme nosHaBaTenbHOro HaBbIKM Npwn Lenb, NNaHUpyoT anroputMm ero
«BaxHeliune NHTEpeca. BbINOSIHEHUN BbINOSIHEHMWS, KOPPEKTMPYIOT paboTy no xoay
npeacrasuTenu dopmrpoBaHune TPEHUPOBOYHbIX €ro BbIMOMHEHWS.

HeopraHn4eckux KOMMYHMKaTUBHOM yrnpaxxHeHUn n lNo3HasamerbHbIe: [AOT oNpeaeneHus
BeLlecTs. KOMMETEHTHOCTU B 3aJaHuiA MOHATUSIM, OCYLLECTBIAIOT CPaBHEHWe
Egﬂgiii?ﬂe:lﬂfmm» obweHnn n 00BbEKTOB, CAMOCTOATENBHO BbIOUpas
COTPYOHMYECTBE C KpUTEepun ansi 3Toro, HaxoaaT MHopMaLmMIo
OO HOKNacCHMKamMn B C MCMONb30BaHNEM pecypcoB BbnNnoTek un
npouecce y4ebHo — cetn NHTepHeT.
nccrnegoBaTenbCKom KommyHukamuegHbie: BCTynaroT B guarnor, a
OesaATenbHOCTH Takke y4yacTBYIOT B KONNEKTUBHOM
o6cyKaeHnn BoNpoCcoB, y4acTByOT B
AVCKYCCUX, BNAAET MOHOSTOTMYECKON 1
ananorndyeckon bopmamm peyu.

38 KoHTponbHas Ypok OcywecTtBneHne YMeTb NPUMEHATL PezynsamugHbie: NnaHUpyoT y4ebHyto
pa6oTta Ne2. NPOBEPKU N | aHanNn3a n cuHTesa, 3HaHWSA, YMEHWUS, AEeATENbHOCTb, OLEHNBAKOT NPaBUIbHOCTb
«BaxHenwme KOppeKumm yMeHue genatb HaBbIKV Npw BbINOSTHEHMS Y4EeOHbIX AENCTBUNA.




npeacraBuTenun 3HaHWI BbIBOAbI U N3y4eHUN TeMbI lNo3HasameribHbIE: BOCMPUHUMAIOT
HeopraHn4ecKkmnx 06006LLeHus. «BaxHenwmne MHGOPMaLMIO BU3yarnbHO, J4aloT
BeLLeCTB. dopmupoBaHme npeacTaBuTeNm onpeaeneHnst NOHATMAM, CPaBHMUBAIOT U
KonuyectBeHHble FIMYHOCTHbIX HEeopraHN4ecknx rpynnupyoT 06BbEKTLI, HAXoAsaT
OTHOLUEHUS B npeacTaBneHnn o BELLEeCTB. 3aKOHOMEPHOCTM.
XUMUN» LIEHHOCTM NPUpPOAbI. KonuuyectBeHHble KommyHukamueHbie: 0opMNaloT CBOU
OTHOLLEHNS B MbICITM B MUCbMEHHOW chopme.
XUMUN»
Paspen 3. OcHOBHbIe Knaccbl HeopraHM4eckux coeamHeHun (10 yacos)

39 Okcungpl. Ypok dopmmnpoBaHme 3HalT 1 NoHnmaroT | PeeynisimugHbie: CTaBAT y4ebHble 3agayv
Knaccudpukaums n dopmmpoBa | MHTENNEKTYaNbHbIX XUMUYecKue (camocToATENbBHO, NPU MOMOLLM YUnTENS),
cBoWicTBa. HWUS1 HOBbIX YMEHWI aHanuaa, NOHATUA: OKCUAbI. NNaHMpPYT Y4ebHY0 AeATENbHOCTb,

3HaHUN. CUHTE3a, yMEeHUN Ywmetot OLIeHMBAIOT NPaBUIbHOCTL BbINOSTHEHUSA
J1.0 Ne17,18 | menaTtb BbIBOAbI. Ha3bIBaTb:OKCUAbI OENCTBUN U BHOCAT B HUX KOPPEKTUBBI.
no nx dpopmynam. lNo3HasameribHbIE: CTPYKTYPUPYHOT TEKCT,
CocraBnsioTt BblAenss B HEM BTOPOCTENEHHYIO U MMaBHYO
XUMUYEeCKne WMHopMaLumio, JaloT onpeneneHue
dOpMyIibl OKCMAO0B; | MOHATUSIM, yCTaHABMMBAOT MNPUYMHHO-
onpeaensoT CNeAcTBEHHbIE CBA3WN.
oKcuapl Mo nx KoMmmyHukamueHble: yMeloT C A4OCTaTOYHOM
dopmynam. MOSTHOTON N TOMHOCTbBIO BblpaXaTb CBOM
XapaktepuaytoT MbICIN, BNagetT MOHOMOMMYECKOM 1
obuwme xMMmnyeckme | ananorndeckom popmamm peuun.
CBOWCTBa
coneobpasyoLwnx
OKCWMAOB.

40 OcHoBaHus. Ax KombuHupos | PopmmnpoBaHme 3HatoT PeaynsmuegHbie: cTaBaT y4ebHble uenu,
Knaccudpukaums un aHHbIN YPOK | OTBETCTBEHHOIO onpegeneHue CaMOCTOATENbHO aHaNU3npyT YCroBUS
cBOMCTBA. J1.0 Ne19, OTHOLUEHNS K YYEHUIO | OCHOBaAHWI. OOCTUXEHUS Lienu, oLleHnBaroT

20, 21 Mcnonb3ys Knaccudukauuio n NpPaBUITbHOCTb BbIMOSIHEHUS AENCTBUA.
crneuunarnsHo XUMUYEeCKne lNo3HasameribHbI€: BbIAENSIOT
nogobpaHHble CBOWCTBa Heobxoaumyo MHopmaumo 13
cpeactea. YmMeHue OCHOBaHWUN. YMetoT NPOYUTAHHOIO TEKCTA, CTPYKTYPUPYIOT CBOMU
OUEHUTb CTeneHb COCTaBNATb 3HaHWus,




ycnexa unm Heycrnexa
CBOEW OeATenbHOCTH

dopmynbl
OCHOBaHUN Mo
HasBaHuio,
HasbIBaOT
coeiMHeHNS No
dopmyne.

YMeloT cocTaBnATb
ypaBHEHUN peakumn,
XapaKTepU3YHoLLMX
XUMM4Yeckmne
CBOMCTBA
OCHOBaHUN.

onpeaensoT KpUTepmmn Ansi CpaBHEHUS
dhakToB, SBMEHNNA.

KommyHukamueHbie: BbiCyLLUMBAIOT U
06BEKTUBHO OLEHMBAKOT APYroro,

YMEIT BeCTU amanor, BoipabdartbiBas obLiee
peLueHune.

41-42

Kncnotbl:
Krnaccudgoukaums m
CBOWCTBA

KombuHmnpos
aHHbIA YPOK
.o Ne22,
23

dopmupoBaHme
WHTEeNNeKTyanbHbIX
YMEHUIN aHanunaa,
CUHTEe3a, yMeHUn
JenaTb BblBOAbI.

3HaloT Xxummn4yeckoe
MOHATUE:KNCIIOTA,
wenoyb. HasbiBaroT
KMCMOTbI MO UX
dopmynam.
CocTaBnaloTXnmMmy
eckne opmynbl
KWCIOT.
Onpepensiot
KMUCMOTbI MO UX
dopmynam. Ymerot
COCTaBnNsATb
ypaBHEHUS peakuuH,
XapaKTepuayoLLmx
XUMUYyeckne
CBOWCTBA KUCIOT B
MOJIEKYNSIPHOM U1
WOHHOM BUAE;
onpegensoT:
BO3MOXHOCTb
npoTeKaHus
TUMUYHBIX peaKLni
KMCNoT.

PeaynsmuegHbie: NNaHUpyoT CBOK paboTy,
CaMOCTOSITENIbHO KOHTPOSNPYIOT BpeMS
BbIMOSTHEHMSA PA3NUYHbIX 3a4aHUN.
lNosHasameribHbIE:

AatoT onpeaeneHnst NOHATUAM,
OCYLLECTBIIAOT CPABHEHNE, CTPOSIT
niorM4eckmne LIeNOYKM paccyxaeHnm,
aHaNU3NpyT UCTUHHOCTb YTBEPXKOEHWUN.
KommyHukamueHbie: CMOCOGHBbI
0OBEKTMBHO OLEHMBATbL ApPYroro.

43-44

Conm.

KomburHumpos

dopmmnpoBaHme

3HalT XMMHn4yeckoe

PezynsmuseHble: cTaBaT y4ebHble uenu,




Knaccudumkaums n aHHbIN YPOK | MHTENNEKTYyanbHbIX MOHATUE:COlb. CaMOCTOATENbHO aHaNU3npyoT YCroBUS
CBOWCTBA. J1.o Ne 24, YMEHUIN aHanunaa, YMeTHa3bIBaTbCO | AOCTUXKEHUS Lenn, OLeHMBatoT
25, 26 CUHTE3a, YMEHUN nm no ux cpopmyrnam. | NPaBUbHOCTL BbIMNOMHEHUS AENCTBUA.
JenaTb BblBOAbI. CocraBnaotxmmnd | [Nlo3dHagamersibHbIe: BblAENAOT
eckne opmynbl Heobxoanmyo nHpopmauunio 13
cone. NPOYUTAHHOIO TEKCTa, CTPYKTYPUPYIOT CBOU
OnpegensaroTconu 3HaHuA,
no ux goopmyrnam. onpeaenslT KpUTepum Ansi CpaBHEHUS
3HaroT (haKToB, SIBIIEHWM.
Knaccudumkaumio n KommyHukamueHbie: yMetloT ¢ 4OCTaTO4HOM
XUMUYeCKmne NMOSTHOTON N TOYHOCTbBIO BblpaxaTb CBOU
CBOWCTBA CpeaHnNxX MbICIIN U 3HaHUS.
cornemn.
45 leHeTnyeckasn cBa3b | KombuHupos | dopmupoBaHme 3HarT xumudeckne | PeaynsamueHbie: NNaHnpyoT
MexXay Krnaccamu aHHbIN YPOK | NO3HaBaTerlbHbIX CBOMCTBA OCHOBHbIX | NOCHenoBaTeflbHOCTbL CBOUX AENCTBUI U
HeOopraHM4ecknx J1. 0 Ne27 VMHTEPECOB, Krnaccos NPOrHO3MPYIOT UX pesynbTarT.
BELLECTB. HanpaBneHHbIX Ha HeopraHM4ecKnx lMo3HasameribHbIE: BbIABUTAOT apryMeHTbI,
n3y4yeHune 3aKOHOB COeMHEHW, ycTaHaBnueasi NPU4NHHO-CNEeACTBEHHbIE
XUMUN, onpegeneHue CBSA3M MexXay U3ydaeMbiMu SBREHNSIMMU,
WHTEeNNeKTyanbHbIX reHeTU4ECKON CBA3N. | 3BMNEKAT HEOOX0ANMYHO MHCpOPMaLMIO U3
YMEHUN YMelrT cocTaBnATb | NPOYUTAHHOIO TEKCTA.
aHanuanposaTb ypaBHeHUs KommyHukamueHbie: ymeroT
MHdopMaLmIo n XUMUYECKNX dopmynumpoBaTb COGCTBEHHOE MHEHME,
JenaTb BblBOAbI. peakuun, aprymeHTMpoBaTh CBOKO TOYKY 3peHus,
XapakrepuayoLime OTCTauBaTb €€ He BpaxaebHbiM anga apyrnx
XUMUYeckne o6pasom; BNagetoT MOHOMOrMYECKON 1
CBOWCTBA U ananormyeckon chopmMamm peyun.
reHeTU4eCKyto CBA3b
OCHOBHbIX KIaccoB
HeopraHn4ecknx
coegnHeHnn
46 lMpakmuyeckas Ypok- dopmupoBaHme YmetoT obpawatees | PeaynsamusHbie: npeobpasyoT
paboma Ne7. NPaKTUKYM. | KOMMYHMKATUBHbIX C XMMUYeCKon NpakTU4Yeckyto 3agady B NO3HaBaTENbHYIO,
PeweHue KOMMNETEHTHOCTU B nocynown u OCYLLIECTBNAIOT NO3HaBaTemNbHYHO
SKcrepuMeHmaribHbIX obLweHnn n nabopaTtopHbIM pednekcuio B OTHOLLIEHUU OENCTBUN NO
3aday. COTPYAHUYECTBE CO obopynoBaHuem; peLUEeHNIo No3HaBaTemNbHbIX 3aaaq.




CBEPCTHUKaMMU.
dopmmnpoBaHme
WHTENNeKTyanbHbIX
YMEHUI:
aHanuanpoBaTb TEKCT

ncnonb3oBaThb
nprobpeTEHHbIE
3HaHWA N YMEHNS,
nosny4eHHble Npu
N3y4YEHUUN TEMbI

lNo3HasamerbHbIe: [AOT oNpeaeneHus
MOHATMAM, MOTYT HaWTK CNOCOO peLLeHus
npobrnemMmHon 3agayn

KommyHukamueHbie: y4acTByOT B guanore,
KONIIEKTUBHOM 0OBCY>XaeHMM Npobnembl,

yyebHuka, passmBatb | «CBoKMCTBa BNageroT MOHONOMMYEeCKOM 1 auanormyeckon
HabnogaTenbHOCTb OCHOBHbIX KrnaccoB dhopmamn peun.

HeopraHN4ecKmx

COeiNHEHNI» pU

BbINOSTHEHUN

npakTU4eCcKon

paboTbl.

47 O6obuieHune 1 dopmmpoBaHme 3HaloT npasuna PezynamuesHbie: nnaHpyoT CBOK paboTy,
cucremaTmsauns nosHaBaTenbHbIX obpalleHus ¢ CaMOCTOSITENIbHO KOHTPONUPYIOT BpeMst
3"('33"'”"' no Teme MHTEpPecoB U MOTUBOB, | NabopaToOpHbIM BbINOMHEHNS PA3INYHbIX 3a0aHWiA.
|(-(| o g;%?_:mz CKSM"’)‘(CC"' HanpaBneHHbIX Ha obopynoBaHuem, lMo3HasameribHble:!

COEMHEHNIT» n3yveHme pusnyecKknx | cnocoobbl AatoT onpeaeneHnst NOHATUAM,

N XMMNYECKMX pasgenexus OCYLLECTBIIAOT CPABHEHNE, CTPOSIT

SABMNEHNN. OOHOPOAHBIX niorM4eckmne LIeNOYKM paccyxaeHnm,
CMecen. aHanNU3npyT UCTUHHOCTb YTBEPXOEHWUN
YMeroT npoBoanTb N3yyaroT SBMEHNST Ha MPaKTUKeE.
pasgeneHnem KommyHukamueHbie: CMOCOGHBbI
cmecen 0GBHEKTMBHO OLlEHMBATL OPYroro.
unbTpOBaHNEM U
BblNapUBaHMEM.

48 KoHTponbHas Ypok dopmmpoBaHme YMeroT npuMeHATb PezynsimugHbie: nNaHNpyoT CBOKO paboTy,
pa6ota Ne3. KOpPPEKUMM N | OTBETCTBEHHOIO 3HaAHWSA, YMEHUS 1 CaMOCTOATENbHO KOHTPONMPYOT BPEMS
ﬁggg&i‘;‘:‘:c"&icc"' MPOBEPKY OTHOLLIEHMS K yuebe, HaBbLIKM B XOA€ BbIMOSIHEHUS PA3NUNYHbIX 3a4aHUIA.
COEMMHEHWI® 3HaHUN cnocobHoCTK N3y4YeHus1 TeMbl lMo3HasamerbHbIE:

obyyvatoLmxcs K
CaMopasBuUTHIO 1
camoobpa3oBaHuio

«OcHoBHbIe Knacchbl
HeopraHMU4YecKnx
COENHEHNINY.

AaloT onpeaeneHnst NOHATUAM,
OCYLLIECTBIIAOT CPaABHEHNE, CTPOAT
niorm4eckmne LIeNOYKM paccyxaeHnn,
aHanM3npyT UCTUHHOCTb YTBEPXKOEHWN
N3y4aloT SABMNEHUSA Ha NpPaKTUKe.
KommyHukamueHbie: CMOCOGHBbI
0OBEKTMBHO OLEHMBATbL APYroro.




Pazpen 4. Nepuognyecknn 3akoH u Nepuogunyeckana cucrema xumm4yeckux anemeHtoB [1.U. MeHgeneeBa u cTpoeHne aToma.

(8 yacos)

49 ECTeQTBeHHbIe Ypok dopmmpoBaHune OObACHSsOT PeaynsmuegHbie: NNaHUpyoT CBOK paboTy,
cemencrea dopmMupoBa | OTBETCTBEHHOIO MPU3HaKM, CaMOCTOSITENBbHO KOHTPONUPYIOT BpeMst
XUMUHECKUX HWUS HOBbLIX | OTHOLLEHWS K yuebe, no3sonsoLme BbIMOSIHEHUS PA3NUNYHbIX 3a4aHUNA.
Z’:fgg:gg:b CTh. 3HaHWI cnocobHocTH o6beaunHATb rpynnbl | [To3HasameribHbIe:

J1.0 N228 obyyvatoLmxcs K XUMNYECKNX 0aloT onpeaeneHnst MOHATUSM,
CaMOopasBUTUIO U SMEMEHTOB B OCYLLECTBIIAOT CPABHEHNE, CTPOSIT
camoobpa3oBaHuio. €CTECTBEHHbIE NOrMyecKkmne LIenoYkn paccyXaeHun,

CEMENCTBa; aHanNU3npyT UCTUHHOCTb YTBEPXOEHWUN
PacKpbIBAOT CMbICIT | U3y4atoT SABMEHNUSI HA MPaKTUKE.
Ha3BaHUN KommyHukamueHbie: CMOCOGHBbI
€CTECTBEHHbIX 0GBHEKTMBHO OLlEHMBATL OPYroro.
CEMEWCTB;

0OBACHAT YTO

Takoe amoTepHble

COeaNHEHUS.

50 OtkpbITHE Ypok dopmmpoBaHune PaanuyatoT PezaynsimugHbie: nnaHnpyoT
MeHneneesbim cdopmMupoBa | nosHaBaTenbHbIX €CTECTBEHHYIO U nocrnenoBaTenbHOCTb CBOMX AEUCTBUN U
NepruoAnvEeCcKoro HVSI HOBbIX | MIHTEPECOB U MOTUBOB, | UCKYCCTBEHHYIO NPOrHO3UPYIOT UX peaynbTar.
3aKoHa. 3HaHWI HanpaBneHHbIX Ha Knaccudukaumio; lMo3HasameribHbIE: BbIABUTAOT apryMeHTbI,

n3yyeHne pU3N4ECKNX | apryMeHTMpyoT yCTaHaBnmBas NPUYMHHO-CNEACTBEHHbIE

N XMMMUYECKNX oTHeceHue 13 k CBSA3M MeXay U3ydaeMbiMu SBNEHNSIMM,

ABMNEHUN. €CTECTBEHHOM n3BnekatT HeobxoanMy NHopMaL Mo 13

Knaccudmkauun. NPOYMUTAHHOIO TEKCTA.

KommyHukamugHble: yMmetoT
dopmynumpoBaTb COGCTBEHHOE MHEHME,
aprymMeHTUpOBaTb CBOK TOYKY 3pEHMS,
oTCTamBaTh €€ He BpaaebHbIM A4nsa apyrmx
o6pasom; BNagetoT MOHOMOrMYECKON 1
ananormyeckon dhopmMamm peyu.

51 OcHoBHble cBeaeHust | Ypok [DanbHenwwee 3HalT CTpoeHne PezyrnssimugHble: CaMOCTOSATENBHO
O CTpoeHUn atoMoB dopmumpoBa | opmmupoBaHue aToma, cocTaB hbopMynMpYyLOT 3agaHne: onpeaensoT ero

HUSI HOBbIX no3HaBaTesNbHOro aTOMHOro s4pa, Lenb, NNaHnpyT anropmutMm ero

3HaHWI NHTEpeca. onpegeneHune BbINOSIHEHMWS, KOPPEKTMPYIOT paboTy no xoay
dopmmpoBaHue M30TOMOB, TPV BUAA | Er0 BbINOMHEHWS.




KOMMYHUKaTUBHOM n3nyyeHuns, lNosHasamernbHbIe: [atOT onpeaeneHns
KOMMETEHTHOCTUN B onpegeneHue MOHATUAM, OCYLLECTBISIOT CpaBHEHME
obLeHnn n NOHATMSA 06BHEKTOB, CAMOCTOATENBHO BbliOMpas
coTpyaHuyecTBe C KXMMUYECKUIA KpUTepun ns aToro, HaxogaT UHpopMaLmLo
OOHOKNacCHUKaMn B 3NIEMEHTY. C UCMOMb30BaHNEM pecypcoB BubnuoTek u
npouecce y4ebHoun cetn NHTepHer.
neaTenbHOCTH. KommyHukamueHbie: BCTYNaoT B gnanor, a
Takke y4acTBYIOT B KONNEKTUBHOM
o6cyaeHnn BoNpoCcoB, y4acTBYyOT B
ONCKYCCUM, BriagetoT MOHOSTOrMYECKON U
ananornyeckon bopmamu peymu.
52 CrtpoeHne Ypok dopmmnpoBaHme Ymetot PeeynsmuegHbie: BLINONHAOT
3NEKTPOHHbIX chopmrpoBa | nosHaBaTernbHbIX cocmaensame: 3agaHue no NpeanoXXeHHoOMy anroputmy, a
obonoyek aToMoB HUA HOBbIX MHTEpeCoBs, CXeMbl CTPOEHU4 TaKXe CaMOCTOATESIbHO COCTaBNAOT MNilaH
XUMUYECKNX 3HaHun HanpaBneHHbIX Ha aTomoB nepsbix 20 BbINOJIHEHMS 3aaHWS.
anemeHToB 1-20 B n3yyeHue NpUpoOaHbIX | 3NIEMEHTOB B lNosHasamersbHbIe: BOCNPUHUMALOT
Tabnuue O.U. 06BbEKTOB, MOHNMAHNST | NEPUOANYECKOMN WHOPMALMIO Ha CNYX U BU3YyaribHO,
MeHgeneesa. LeHHOCTM NpUpOoAbI. cuUcTeMe; CTPYKTYPUPYIOT TEKCT, BblAENss B HEM
dopmmpoBaHne 06BsCHSAIOM: BTOPOCTENEHHYIO U MMaBHy0 MHGOpMaLuio,
3KONOrnM4eCcKom duranyeckmii CMbICH | AatoT onpegerieHne NoHATUAM.
KynbTypbl HA OCHOBE HOMEpPOB rpynnbl U KommyHukamueHble: BnagetoT B YCTHOM U
NPU3HaHUA LLEHHOCTN | Nepuoaa, K KOTOpbIM | MMCbMEHHOW peYbio, y4acTBYIOT Avanore, a
XN3HW BO BCEX €€ NPUHaaNEeXuT Takxke B KONNEKTMBHOM 06CyXaeHum
NPOoSIBIIEHNAX. anemeHT B NCX3 BOMPOCOB.
.. MeHpeneesa,
3aKOHOMEPHOCTH
N3MEHEHNS CBOMCTB
9NeMeHTOB B
npegenax manbix
nepuoaoBs n
rnaBHbIX NOArpynmn.
53 MNepunogmnyeckmi KombuHupoe | OnpeaensitoT cBOK Hayyamcsi: PezynamueHsbie:
3akoH [.W. a@HHbIW YPOK | INYHYIO MO3MLINIO, onucblBaTb U lMnaHupyloT cBOM OENCTBUSA B COOTBETCTBUM
MeHgeneesa u afleKBaTHYO XapaKkTepusoBaTb C NOCTaBMEHHOW 3aa4ven 1 ycrioBuamMmu ee
CTpOEeHne aToma anddepeHunpoBaHHy | TabnuyHyto opmy peanunsauum
0 CaMOOLIEHKY CBOMX MNCXa A.u.




ycnexoB B y4yebe

MeHpeneeBa;
nenartb
YMO3aKni4eHns 0
xapakrepe
M3MEHEHWNSI CBOMCTB
XUMUYECKNX
3MIEMEHTOB C
yBEMNUYEHNEM
3apsa0B aTOMHbIX
agep.

lNony4yam
B803MOXXHOCMb
Hay4yumsbCsi.
NPUMEHSNATb 3HaHUS O
3aKOHOMEPHOCTSIX
nepuoanyeckomn
CUCTEMBI
XUMUNYECKNX
31IEMEHTOB Ans
oObsiCHEHMSA n
npeaBnaeHns
CBOWCTB KOHKPETHbIX
BELLECTB

lNo3HasamernbHbie: CTaBAT

1 bopMynupyoT Lenu n NpobremMbl ypoka;
OCO3HAHHO M NPOW3BOJSIbHO CTPOAT B YCTHOM
N NUCbMeHHOoN chopme

KommyHukamueHsie:
BrnapeHne moHonorn4yeckom u
ananorndeckon oopmamm peuu

54-55

XapaktepucTtuka
XUMUYECKOrO
anemMeHTa Ha
OCHOBaHWUN €ro
NOMoXeHns B
nepruoan4ecKon
cucTeme.

Ypok
dopmupoBa
HWUS1 HOBbIX
3HaHUN

dopmupoBaHme
nosHaBaTenbHbIX
MHTEpPECOB,
HanpaBneHHbIX Ha
N3yyeHne NpupogHbIX
00BEKTOB, NOHUMaHUSA
LeHHOCTUX Npupoabl.
dopmupoBaHme
3KONMOrMYeCcKom
KyNbTypbl HA OCHOBE
NPU3HaAHUSA LLEHHOCTU
»KVU3HW BO BCeX eé
NposiIBIEHNSX.

Haywyamcs:
XapaKTepn3oBaTb
XUMmyeckue
anemeHTbl 1-3 —To
nepuoga no ux
nonoxexnuto NCX3
0.1. MeHgeneeBa.
lMonydam
B803MOXXHOCMb
Hay4umabCs:
onucbiBaTb
N3YyYEHHbIE
0OBEeKTbI Kak

PeaynsmueHbie: cTaBaT y4ebHble 3agaun
Ha OCHOBE COOTHECEHMSI TOTO, YTO yXKe
N3BECTHO N YCBOEHO y4alLUMMCS, 1 TOro, YTO
€LLé HEeN3BECTHO

lNo3HasamernbHbIe: CaMOCTOATENbHO
BblAENAT 1 dopMynnpyoT
no3HaBaTesbHy0 Lenb
KommyHukamueHble: (hopMynmpytoT
cobCTBEHHOE MHEHME U MO3NLUIo, 3a4at0T
BOMPOCHI, CTOAT MOHSATHLIE ANsl NapTHepa
NOHATUSA




CUCTEMBbI, MPUMEHAA
JIOT'KY CUCTEMHOIO
aHaJin3a

56 3HadeHne KombuHupos | PopmmnpoBaHue 3HatoT PeaynsmueHbie: cTaBaT y4ebHble 3agaun
Mepunoanyeckoro aHHbIN YPOK | NO3HaBaTeNbHbIX POpPMYNIMPOBKY Ha OCHOBE COOTHECEHUS TOTO, YTO yXKe
3aKoHa u WHTEepecos, nepmoan4eckoro N3BECTHO U YCBOEHO y4YalMMCsl, 1 TOro, YTo
Mepuoanyeckon HanpasneHHbIX Ha 3aKoHa, eLlé Hen3BeCTHO
CUCTEMbI XMMUNYECKMNX n3ydeHue NpupoaHbIX | onpeaeneHve [No3HasamersibHbIE: CAMOCTOSATENBbHO
anemeHTos .. 06BbEKTOB, MOHUMAHNA | nepuoaa, BbIAENSAT U POPMYNNPYHOT
MeHgeneesa. LEeHHOCTU npupoabl. dU3n4eCcKMin CMbICIT | NO3HaBaTENbHYIO Liefb

Ne nepuogaa, KommyHukamueHbie: opMynupyoT
onpegeneHue COBCTBEHHOE MHEHME N NO3ULUUIO, 3a4at0T
rpynnbl, U3NYECKNA | BOMPOCHI, CTOAT NOHATHbIE AN napTHepa
cmbicn Ne rpynnbl. NOHATUS

Pasgen 5. Xumunyeckas cBsa3b. OKMcnutenbHoO-BOCCTaHOBUTENbHbIE peakuuu. (8 yacoB)

57 MoHHaga xumndeckaa | Ypok OpueHTupytoTca B 3HaloT xumuyeckoe | PeaynsimueHbie: OCO3HAKT TO, UTO YXKEe

CBA3b. dopmMMpoBa | HPABCTBEHHOM MOHSIMUE: NOH, YCBOEHO U TO, YTO €L HYXXHO YCBOUTb, Ha
HUSI HOBbIX coaepXaHum n MOHHAasA XMMU4Yeckass | OCHOBE 3TOro CaMOCTOATENbHO CTaBAT
3HaHW CMbiICne coOBCTBEHHbIX | CBA3b. YMeEIOT yyebHble 3aaun.

NOCTYMKOB onpenensatb UOHHYK | [losHasamesibHble: BOCMPUHMMAIOT

CBSA3b B XMUYECKMX | MHGOPMALMIO Ha CyX 1 BU3YyarnbHO,

COeUHEHMSX, CTPYKTYPUPYIOT TEKCT, BblAENss B HEM

COCTaBNATb CXEeMbI BTOPOCTENEHHYIO U MMaBHy0 MHGOpMaLuio,

obpa3zoBaHus JaloT onpegerneHme noHATUAM, CpaBHMBaKOT

WNOHHbIX N rpynnupytoT o6bEKTDI.

coeMHEHNN. KommyHukamueHbie: BNagetoT YCTHONM U
NMCbMEHHOWN peYblo, y4acTBYIOT B guarnore,
a Takke B KONMEKTUBHOM OOCYyKaeHUN
BOMPOCOB.

58 KoBaneHTHas Ypok dopmmnpoBaHme 3HatoT PezynsmuegHbie: camoCToATENBHO
XMMmn4yeckas CBa3b dopmupoBa | cnocobHoOCTH onpegeneHve onpeaensoT uenb y4ebHom geaTensHocTy,
KoBaneHTHas HUSI HOBbIX yyawmxcs K HenonspHou nnaH BbINOMHEHUS 3a4aHNIN, OLEHNBAIOT
HenornsipHasa CBA3b. 3HaHUK camMopasBuTUIoO n KOBaSIEHTHOM CBA3W, | NPaBUNIbHOCTb BbINOSHEHNSA 3a4aHNN.

caMo0o0pa3oBaHMWIO HA | MEXaHWU3M lNosHasamersbHbI€: BbIAENSAOT U

OCHOBE MOTMBaLUN K
00y4eHuno n

obpasoBaHusi CBSA3U.

dhopmynupyroT No3HaBaTeNbHONM Lienu,
N3BNeKkarT Heobxoanmy HopmMaLun 13




NO3HaHWMIO. TeKCTa, CTPOAT NOrnyeckme LLenoykm
paccyXoeHun.
KommyHukamueHbie: BNagetoT YCTHON U
NMCbMEHHOWN peYblo, y4acTBYIOT B guarnore,
a Takke B KONMMeKTMBHOM 0BCyXaeHUn
BOMPOCOB.

59 KoBaneHTHas KombuHupos | PopmmnpoBaHue 3HatoT PezaynsmuegHble: camMoCTOATENBHO

nonsipHas cBsA3b. aHHbIN YPOK | OTBETCTBEHHOIO onpegeneHue onpegensoT uenb y4ebHon eAaTensHoCTH,
OTHOLUEHNS K YYEHUIO, | anekTpooTpuuaTens | niaH BbIMNOMHEHNS 3a4aHni, OLeHUBaloT
rOTOBHOCTU K HOCTW, KOBaNeHTHON | NPaBUNbHOCTb BbINOSIHEHUS 3a0aHUN.
CaMopasBuUTUIO. NOmnsipHOW CBA3N, [No3HasameribHbIE: BbIAENSIOT U
dopmmpoBaHme MeXaHn3M hopMynMpYOT NO3HaBaTENbHOW Lienu,
WHTEeNNeKTyanbHbIX obpa3oBaHus CBA3W. | U3BMNEKaT HeOOXxoauMyo MHopMauun 13
YMEHWI, CTPOUTb YMeloT onpeaenstb | TeKCTa, CTPOSAT NIOrM4yeckne Lenoykm
paccyxaeHus, KOBaneHTHYo paccyXaeHun.
aHanmMsnpoBaTb, NONSAPHYHO CBA3b B KommyHukamueHbie: BNagetoT YCTHON U
Aenartb BblBOAbI COeANHEHWSIX, NMCbMEHHOWN peYblo, y4acTBYIOT B guarnore,
3an1cbiBaTb CXemy a Takke B KONMMeKTMBHOM OBCyXaeHUn
obpa3oBaHus CBA3W. | BOMPOCOB.

60 MeTtannu4yeckas Ypok dopmmnpoBaHme 3HaloT xumuyeckoe | PeaynsimueHbie: NNaHUpPYT y4ebHyro
XMMUYeckas CBA3b. ¢hopmrpoBa | OTBETCTBEHHOIO roHsmue: OeATeNnbHOCTb, OLLEHMBAIOT NPaBUITbHOCTb

HUA HOBbIX OTHOLUEHNS K y4Ebe MeTannmyeckas BbIMOMHEHNS Y4€OHbLIX OENCTBUN.

3HaHun Ha OCHOBE MOTMBaLMK | CBA3b; COCTaBnAT | [Tod3HasamersibHbIe: BOCNPUHUMALOT

J. o Ne29 K 0BYYeHMIo U cxeMmbl ee MHCOPMALMIO Ha CIyX W BU3yanbHO, JaloT

NO3HaHUIo. obpaszoBaHus onpegeneHnst NOHATUAM, CPaBHMBAIOT U

rpynnupyoT 06BbEKTLI, HAXOAAT
3aKOHOMEPHOCTH.
KommyHukamueHble: y4acTBYOT B guanore,
0opMAAIT CBOM MbIC/IN B YCTHOM U
NUCbMeHHoN bopme.

61-62 | CTeneHb OKUCIEeHUs. | Ypok YyacTtByloT B gnanore | 3HatoT PeaynsmuesHbie: cTaBaT y4ebHble 3agaun
PelwweHne dopmmpoBa | Ha OCHOBe onpegeneHue (camocTosTENBHO, NPU NOMOLLM YYnTens),
YNPaXKHEHWI NO TeMEe | HUSA HOBbIX paBHOMNPaBHbIX NOHATUS «CTEMNeHb NNaHPYOT Y4ebHyo eAaTenbHOCTb,
«CTeneHb 3HaHUK OTHOLUEHWI 1 oKucrneHusi» .YmMelo | OLEeHMBAOT NPaBUITbHOCTb BbIMOMHEHWS

OKUCI1EHUA»

B3aMMHOIO YBaXeHWs,
BblpabartbiBas obuiee

T onpenenAatb
CTeneHb

[AEeNCTBUIA N BHOCAT B HUX KOPPEKTUBHDI.
[o3HasameribHbIe: CTPYKTYPUPYIOT TEKCT,




pelleHuve.

OKUCIeHunda no

BblOENASa B HEM BTOPOCTENEHHYIO U IMaBHYHO

dopmyne MHdopMaumio, gatoT onpeaeneHme
BellecTBa 1 NOHATUSM, YCTaHaBAMBAOT MPUYNHHO-
COCTaBNATb CneacTBEHHbIE CBA3W.

dopmynbl No KommyHukamuegHbie: yMelT ¢ A4OCTaTOYHOM
cTeneHu NMOSTHOTON U TOYHOCTbLIO BblpaXkaTb CBOU
OKUCHeHus, MbICIN, BNagetT MOHOMNOMMYECKOn 1
ncnonb3ys npu ananorudeckon bopmamu peymn.

3TOM psg

anekTpooTpuuaTenb

HOCTW.

63 OkucnurenbHo- KombuHupos | PopmmnpoBaHume 3HalT xumuyeckue | PeaynsmuegHbie: CTaBaT y4ebHble uenu,
BOCCT@HOBUTENbHLIE | @HHbIA YPOK | OTBETCTBEHHOIO MOHAMUS: CaMOCTOSATENbHO aHaNU3upPYyT YCIOBUS
peakuun. OTHOLLUEHNA K YYEHUIO | OKUCTIUTESb U OOCTWKEHUS Lenn, OLueHNBaroT
pelleHve ncnonb3ays BOCCTaHOBUTENb, NPaBUNbHOCTb BbINOMHEHNSA OENCTBUS.
YApaXXHEHWM. crneumansHoO oKucrneHue u lMo3HasamerbHbIE: BbIAENAOT

nogobpaHHble BOCCTaHOBIEHME. Heobxoanmyo nHpopmauunio 13
cpeacTtea. YmMeHue Onpedensom: NPOYUTAHHOIO TEKCTA, CTPYKTYPUPYIOT CBOU
OLEHUTb CTENeHb CTerneHb OKUCNEHNS | 3HaHW4,
ycrnexa unmn Heycnexa | anemMeHTa B onpeaensoT KpUTEPUM AN CpaBHEHUS
CBOEW OeATenbHOCTH coegnHeHun, dhakToB, SBMEHNNA.
oKUCnUTENU " KommyHuKkamueHbie: BbICIyLLUMBAKOT U
BOCCTaHOBUTENMN, 06BEKTUBHO OLEHMBAKOT APYroro,
TUIM XMMNYECKON YMEIOT BECTU ananor, BoipabdartbiBas obLiee
peakumn no pelueHue.
N3MEHEHUIO CTENEHN
OKUCIEHMS
XUMUYECKNX
31EMEHTOB.

64 YnpaxHeHus B Ypok - dopmmpoBaHune YmetoT onpegenate | PeaynsamueHble: npeobpasyoT
cocTaBfieHUN NPaKTUKyM KOMMYHUKaTUBHbIX CTErneHb OKUCNEHNSA | MPaKTUYECKYH0 3aady B NO3HABATESbHYHO,
OKUCINTENbHO- KOMMETEHTHOCTU B 31EMEHTOB B OCYLLECTBISAIOT NO3HABATENbHYIO
BOCCTaHOBUTENbHbIX obLeHnn n COeANHEHUMU, pednekcuio B OTHOLIEHUM OENCTBUIN NO
peakuui. COTpyOHMYECTBE CO OKUCIINTENN U peLLEeHNIO0 NO3HaBaTENbHbIX 3a4au.

CBEPCTHUKAMM. BOCCTaHOBUTENN, lNosHasamernbHbie: [alOT onpeaeneHns




dopmmpoBaHme OKUCNEHME U MOHATUAM, MOTYT HaWTK cnocob pelueHus

WHTEeNNeKTyanbHbIX BOCCTaHOBIEHME npobnemHoun 3agayv

YMEHWIA: KommyHukamueHble: y4acTByOT B guanore,

aHanuanpoBaTb TEKCT KONNEeKTMBHOM 0OCy>XaeHun npobnemel,

y4yebHuka BM1ageoT MOHOMOIMYECKON U guanorm4eckomn
dopmMamu peyn.

65 O606LweHne un Ypok dopmmupoBaHus YMmetoT PezynsimugHbie: INaHNPYOT
cuctemaTtusaums KOPPEKUMM U | KOMMYHMKATUBHbIX XapakTepu3oBarTb: nocnenoBaTenbHOCTb CBOUX OENCTBUM U
3HaHW NO TeMam npoBepKn KOMMETEHTHOCTN B Nncxa a.n. NPOrHO3MPYIT UX pesynbTarT.

«M3 n NCXd O.N. 3HaHWn obweHnn n MeHgeneeBa, 3HaoT | [lo3HagamesibHbIE:! BblOBUTaOT apryMeHThl,
MeHgeneesa u COTpYyAHMYECTBE CO cocTaB aToma. ycTaHaBnueasi NPUYNHHO-CNEeACTBEHHbIE
CTpPOEHME aToMa» 1 CBEPCTHUKaMMU. CocraBnsioT: CBSA3M MeXay U3ydaeMbiMu SBNEHNUSIMMU,
«CTpoeHue ypaBHeHust n3BrekatT HeobXxoaAMMy NHPOPMaLMIO U3
BeLlecTBa. OKUCNIUTENBHO- NPOYUTAHHOIO TEKCTA.
OkncnutenbHo- BOCCTaAHOBUTENbHbIX | KOMMyHUKamueHble: yMeoT
BOCCTaHOBUTESbHbIE peakumn. dopmynumpoBaTb COGCTBEHHOE MHEHME,
peakuumny. apryMeHTMpoBaTb CBOK TOUKY 3peHus,
oTCTamBaTh €€ He BpaaebHbIM ans apyrnx
obpasom,; BNagetoT MOHONOIMYECKOn
ananorndyeckon opmamm peyu.

66 KoHTponbHas YpoK - dopmunpoBaHme YMEIT BbIUMCNATD PezynsmusgHbie: npeobpasytoT
pa6ota Ne4. «M3 u | npakTuKym KOMMYHMKaTUBHbIX Mo XMMUYECKNM npakTU4ecKyto 3agady B NO3HaBaTENbHYIO,
Nncxa Aa.wn. KOMMNETEHTHOCTU B YpaBHEHNAM Maccy | OCYLLECTBIIFI0T NO3HaBaTENbHYIO
MeHpeneeBa u obLweHnn n Nno U3BECTHOMY pedneKkCcuto B OTHOLLEHNN OENCTBUI MO
CTpOeHue aTomMa» 1 COTpYyAHMYECTBE CO KOnmyecTBy peLLeHnto No3HaBaTeNbHbIX 3a4au.
«CTpoeHue CBEPCTHUKaMMU. BeLLecTBa, [NosHasamerbHbIe: AaOT onpeaeneHns
BelyecTBa. dopmmpoBaHme BCTYNMBLLIErO NN MOHATUAM, MOTYT HaWTK cnocob pelueHns
OkucnutenbHo- WHTEeNNeKTyanbHbIX nony4atoLlerocs B npobnemHoun 3agayu
BOCCTaHOBUTESbHbI YMEHWIA: pesynbTate KommyHukamueHble: y4acTByOT B guanore,
€ peakuumn». aHanuanpoBaTb TEKCT | peakumu, u KONNEeKTMBHOM 0OCy>XaeHun npobnemel,

yyebHuka HaobopoT. BNagerT MOHOMOMMYECKON U Ananornyeckom
dopmamn peun.

67 NToroBbin ypok.

68







OueHo4Hble Npouenypbl B 8 Knacce nNo XMmMum.

YuyebHbIll nepuod

Ne pabomsi (mema)

®opma npoeedeHust

NcmoyHuk

1 yeTBepTb

Ne1. «BHakoMCTBO C
nabopaTopHbiM 060pYyAOBaHNEM.
MpaBuna TexHuKn

©6es3onacHocTu npu paboTe B
XUMNYECKOM KabnHeTEY.

MpakTnyeckas paboTa

rosuchebnik.ru>upload/iblock/Ge1/....pdf

Ne2. «HabntoaeHus 3a ropsien
CBEYOomn».

MpakTnyeckasn paboTa

rosuchebnik.ru>upload/iblock/6e1/....pdf

Ne3. «AHanmn3 no4sbi».

MpakTnyeckas paboTa

rosuchebnik.ru>upload/iblock/6e1/....pdf

2 YyeTBEPTb

Ne1. «HavyanbHble noHATUA
XUMUU»

KoHTponbHasa paboTta

uchitel.pro>xnmusn-8-rabpurensiH-KoHTposnbHas-3/

Ne4. « MonyyeHune, cobnpanue u
pacno3HaBaHue Kucrnopoaa.

MpakTnyeckas paboTa

rosuchebnik.ru>upload/iblock/6e1/....pdf

Ne 5. «[Nlony4yeHune, cobupanune n
pacno3HaBaHve BoOopoaa».

MpakTuyeckasn paboTa

rosuchebnik.ru>upload/iblock/6e1/....pdf

3 yeTBEPTHL

Ne6. « MNpurotoBneHne pacTBopoB
COnen ¢ Ux 3agaHHoOn MaccoBOU
gonemny.

MpakTnyeckasn paboTa

rosuchebnik.ru>upload/iblock/Ge1/....pdf

Ne2. «BaxHewnLume npeacraButTenm
HeopraHNM4yecKMx BeLLEeCTB.
KonunyecTBeHHble OTHOLLEHNS B
XUMUN»

KoHTponbHasi paboTa

infourok.rurkontrolnaya...himii...klasse__izmeneniya...

Ne7. «PeweHne
3KCMEPUMEHTAITbHbBIX 3a4a4y.

MpakTnyeckasn paboTa

rosuchebnik.ru>upload/iblock/Ge1/....pdf

Ne3. «OcHOBHbIe Knacchbl
HEeopraHN4eCckUx COeANHEHNINY

KoHTponbHasa paboTta

pok.pdlibrary/kontrolnaya_rabota_po...izmeneniya...

4 yeTBEPTH

Ned. «M3 nNMCX3 AO.U.
MeHgeneesa n CTpoeHne atomay
n «CTpoeHne BeLLecTBar.

KoHTponbHasi paboTa

easyen.rw...klass/kontrolnaja...khimii...veshhestvami




Pa6ouyast npozpamma no xumuu, 9 Knacc.

I. MnaHnpyemMbl pe3ynbTaTbl OCBOEHUA Yy4eOHOro npegmeTa, Kypca
Mo 3aBepLUeHMM Kypca XMMUM Ha aTane OCHOBHOMO obLero o6pasoBaHms BbiMyCKHUKM OCHOBHOW LUKOSbI AOMKHbI OBNadeTb CrieayowmmMm pesynbTataMmu:
JInyHOCTHbIE pe3ynbTaThl:
1) oco3HaHue CBOEN 3THUYECKOWN NPUHAOSNIEXXHOCTN, 3HAHNE NCTOPUN XMUMUWN N BKINada POCCUNCKON XUMNYECKON HayKn B MUPOBYIO XUMUIO;
2) ¢hopmupogaHUe OTBETCTBEHHOrO OTHOLUEHMSI K MO3HAHWIO XUMWUW; TOTOBHOCTU M CMOCOBHOCTU y4yalUMXCA K CaMOpasBUTUIO M caMOobpa3oBaHUIo Ha
OCHOBE M3Y4YeHHbIX (PaKTOB, 3aKOHOB 1 TEOPUI XMMWUKN; OCO3HAHHOTO BbiIBopa 1 nocmpoeHue nHanBnayansHoM obpa3oBaTenbHON TPAeKToOpuK;
3) ghopmuposaHue LeNOCTHON €CTECTBEHHO-HAYYHON KapTUHbI MUPa, HEOTBEMITEMOWN YaCTbl0 KOTOPON SABNAETCA XMMUYecKasi KapTUHa Mupa;
4) osrnadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLLMM YPOBHIO Pa3BUTUSA HAYKN N OBLLLECTBEHHOM NPAKTUKN, B TOM YMCIE N XMMUYECKNM;
5) oceoeHue coumanbHbIX HOPM, MpaBuil MOBEAEHUs, ponen u dopm coumanbHOM XU3HU B COUMYME, MPUPOOE M YaCTHOM XM3HM Ha OCHOBE
9KOSTOrM4EeCKON KynbTypbl U Ge3onacHoro obpalleHus ¢ BewectTBammn n matepmanamu;
6) ghbopmuposaHue KOMMYHUKATUBHOM KOMNETEHLMM B OOLLIEHMN CO CBEPCTHUKaMM M B3pOCNbIMK B nNpoLiecce obpasoBaTenbHON, 06LLEeCTBEHHO-NONE3HOMN,
y4yebHo-nccnegoBaTenbCKoM, TBOPYECKOW U APYIMX BUAOB AEATENbHOCTU, CBA3AHHbLIX C XUMUEN..
MeTanpeamMmeTHble pe3ynbTaTthbl:
1) onpedeneHue uenen cobCTBEHHOro 06y4YeHns, NoCTaHoBKa 1 hopMynupoBaHne ansa cebsa HOBbIX 3aaav;
2) nnaHuposaHue NyTen JOCTMKEHUS Kenaemoro pedynbTata 00y4eHNs XMMUN Kak TEOPETUYECKOro, Tak U NPaKTUYEeCKOro Xxapakrepa;
3) coomHeceHue CBOUX OEWCTBUA C MIaHMPYEMbIMM pe3yfbTaTaMu, OCYLLECTBIIEHME crnocoboB AEWCTBUA MpPU BbIMOSTHEHMM NabopaToOpHbIX U
npakTnyecknx pabot B COOTBETCTBUN C NpaBuriaMm TEXHUKM 6e30nacHOCTy;
4) ornipedesieHUe NCTOYHUKOB XMMUYECKON MHpOopMaLIMK, ee nofyvyeHrne N aHanms, cosgaHme MHPOPMaLMOHHOMO NPoAyKTa 1 ero npeseHTaums;
5) ucrnonb3oeaHue OCHOBHbIX WHTENNEKTyarnbHbIX Onepauuni: aHanmsa W CUHTEe3a, CPaBHEHUA W cucTematmsauuun, oboOLeHWs M KOHKpeTusauumu,
8bIsI8/IEHUE TNPUYNHHO-CNEACTBEHHbLIX CBA3EW WU MOCMpPOeHUe NOMMYEeCKOro paccyXgeHust U yMO3aKIYeHUs Ha matepuane eCcTteCTBEHHO-HaY4YHOro
coaepxaHus;
6) ymeHue co3paBaTb, NPUMEHATb U Npeobpa3oBbIBaTb 3HAKN Y CUMBOSbI, MOAENW U CXeMbl ANS peLleHus y4ebHbIX 1 No3HaBaTenbHbIX 3a4ay;
7) chopmuposaHue n pasgumue IKONOrMYECKOro MbILNEHUS, YMEHUEe NPUMEHSTb ero B No3HaBaTeNlbHON, KOMMYHUKaTUBHOW, COLMAnbHOW NPakTUKe u
npoceccrmoHaneHoON OpueHTaLmu;
8) eeHepuposaHue naen n onpegeneHne CpeacTs, HEOO6XoaMMbIX ANst UX peanu3aunm.
MpeameTHbIE pe3ynbTaThl:
1) ymeHue 0603Ha4YaTb XMMUYECKNE ANIEMEHTbI, HAa3blBaTb MX U XapakTepM3oBaTb HA OCHOBE MOMOXeHMs B nepunoanyeckon cucteme [.M.MeHgeneesa;
2) opmyrnupogaHue N3y4eHHbIX MOHATUN: BELLLECTBO, XUMUYECKUIA 3NIEMEHT, aTOM, MOSeKyna, UOH, KaTUOH, aHWOH, MPOCTOE U CIIOXHOE BELLECTBO,
XUMUYecKas peakuuns, Buabl XMMUYECKUX peakumm n T.n.



3) onpedesieHue nNo hopmynam coctaBa HeOpraHMYeCckUX N OpraHMYeckux BeLecTB, BarlEHTHOCTM aTOMOB XMMUYECKNX 3NTEMEHTOB UMW CTENEHN UX
OKUCTEHNS;

4) noHuMaHue NHopMaLUKN, KOTOPYHO HECYT XMMNYECKME 3HaKN, (OPMYIbl, yPpaBHEHUS;

5) ymeHue knaccuuumpoBaTb NPOCTbIE N CIIOXHbIE BELLIECTBA;

6) gbopmynuposaHue NepPNOaNYECKOro 3akoHa, 06 bACHEHE CTPYKTYPbI N MHGOOPMaLUN, KOTOPYIO HECET Nepuogudeckas cuctema XMMmUYeCcKnx
anemeHToB [1.1.MeHgeneeBa, packpblTUe 3Ha4YeHNS NEPUOANYECKOrO 3aKOHa;

7) yMeHue xapaKTepusoBaTb CTPOEHME BeLlecTBa — BUObl XMMUYECKUX CBA3EN U TUMbl KPUCTANINYECKUX PELLETOK ;

8) onucaHue CTpOEHNA aTOMOB XMMUYECKUX 3ITEMEHTOB C NopsiakoBbIMM HOMepamu 1-20 n 26, oTobpakeHne UX C NOMOLLbIO CXEM;

9) cocmasneHue opMyn OKCUO0B XMMUYECKUX ANIEMEHTOB Y COOTBETCTBYIOLLUMX UM MMOPOKCUAOB;

10) HanucaHue CTPYKTYPHbIX (OOpMY MOSIEKYNSPHBIX COEOUHEHUIN N OPMYIIbHBIX €OUHUL, MIOHHBLIX COEOVUHEHUI NO BaNeHTHOCTU, CTENeHN OKUCNEHNS
nnn 3apsgy MOHOB;

11) ymeHue popMynupoBaTb OCHOBHbIE 3aKOHbI XMMUUW: NOCTOSHCTBA COCTaBa BELLECTB MOSEKYNSPHOIO CTPOEHUS, COXPaHEeHUS1 MacCbl BELLLECTB, 3aKOH
ABoraapo;

12) ymeHue opMynupoBaTb OCHOBHbIE NOSTIOXEHWUST aTOMHO-MOSEKYTSIPHOIO YY4EHUS1 U TEOPUN ANEKTPONUTUYECKOM anccoumnaumnu;

13) onpedeneHue NpuU3HaKoOB, YCIOBMI NPOTEKAHNA N NPEKPALLEHNS peakuni;

14) cocmaeneHue MoOnNeKynapHbIX yPaBHEHUA XMMUYECKMX peakLmii, NoATBEPKAAOLWMX 00LME XMMMUYECKMEe CBOMCTBA OCHOBHbIX KaccoB
HeopraHN4yeCcKUx CoequMHEHWI 1 OTpaXatoLmMX CBA3N MEXAY KrlaccaMu COeQUHEHUN;

15) cocmaeneHue ypaBHEHUI peakunin C y4acTUEM SFIEKTPOSINTOB TaKKe B MOHHON hopMeE;

16) onpedesnieHue NO XMMUYECKNM YPaBHEHUAM NPUHALNEXHOCTM peakumi K onpegeneHHomy Tuny unv suay;

17) cocmaeneHue ypaBHEHUI OKUCNINTENBbHO-BOCCTAHOBUTESNbHbBIX peakuuin C MOMOLLIbI0O MeToAa 3nekTpoHHOro 6anaHca;

18) npumeHeHuUe NOHATUN «OKUCIIEHNE» N «BOCCTAHOBMEHMEY» OIS XapaKTePUCTUKN XMMUYECKMX CBOMNCTB BELLECTB;

19) onipedeneHue ¢ NOMOLLBIO KAYECTBEHHbIX peakunin xnopug-, cynbdaT- 1 kapboHaT-aHMOHOB N KaTMOHA aMMOHUS B pacTBOPE;

20) 0bbsiCHEHUE BNUAHNA pasnnyHbIX (akTOpPOB Ha CKOPOCTb peakumii;

21) ymeHue xapakTepun3oBaTb NOMOXEHNE METansoB U HEMETAsNOB B NEPUOLMNYECKON CUCTEME ANIEMEHTOB, CTPOEHNE NX aTOMOB U KpUCTansos, obLime
dmsnyeckne n XuMmn4eckne CBOMCTBa;

22) obbsicHeHue MHOroobpasms NPOCTbIX BELLECTB SABIEHUEM ansfioTPONUN C yKazaHueM ee NpUYnH;

23) ycmaHoerieHue pasnuuni rmgpo-, MMpo — 1 3NeKTPOMETanyprum 1 UNKCTPMPOBaHMe 3TUX pasnuymi npumepammn NpoMbILLNEHHBLIX CNOCOO0B
nony4yeHns MeTansos;

24) ymeHue dasamp 0o6LLY0 XxapaKkTepucTuky anementos |, I, VIIA — rpynn, a Takke Bogopogda, kucnopoga, asoTa, cepbl, docdopa, yrinepoaa, KpemMHus
1 06pa3oBaHHbIX UMM NPOCTbIX BELLECTB M BaXXHENLUNX COEQMHEHUI (CTPOEHME, HAXOXAEHNE B Npupoae, nonyyeHune, pmsnyeckme n XxuMmyeckme
CBOWCTBA, MPUMEHEHNE);

25) ymeHue onucbiBaTb KOPPO3WM0 METansIoB U CNOCobbI 3aWuTbl OT HEeE;

26) yMeHue NponsBOANTb XMMUYECKNE pacdeTbl Mo opMyriaM 1 ypaBHEHNAM peakLnii;

27) onucaHue CBOWCTB U NPaKTUYECKOro 3HaYEHUS N3YYEHHbIX OpraHNYeCcKNX BELLLECTB;

28) ebinonHeHue 0603HaYeHHbIX B NMporpaMmMe 3KCNepUMEHTOB;

29) cobnodeHue npasun 6e3onacHomn paboTbl B XMMUYECKOM KabuHeTe.



Il. CopepxaHune y4yebHoOro Kypca

Kypc xumumn 9 knacca npegnonaraeT nsyvyeHue crnegyrowmx pasgenos: «[loBTopeHne n o6obLieHne ceegeHnin no Kypcy 8 knacca», «XuMuyeckme
peakuun B pacTBopax 3MeKTponuToB», «HemeTannbl n nx coeguHeHuns», «MeTtannbl U UX coeguHeHuns», «XMMUS U OKpyXKalollasi cpeda», a Takke
«O000LLEHME 3HAHMI MO XMMUKN Kypca OCHOBHOM LWKONbI. MoarotoBka kK OCHOBHOMY rocygapCTBEHHOMY 3K3aMEHY»

NoBTOpeHue n 0606LWweHne cBeaeHU No Kypcy 8 knacca

BuHapHble coeanHenus. Okenapl coneobpasytowme n Heconeobpasyowme. M'MapoKcHabl: OCHOBaHUSA, aMOTepHbIe rMAPOKCUAbI, KUCAOPOACOAepXaLlmne
kncnotbl. CpegHue, KUCrble, OCHOBHbIE U KOMMIEKCHbIE COSW.

Tunbl cBs3K. NoHHBIN TN cBA3W. KoBaneHTHasa nongpHasi u koBaneHTHas HenondpHas cBsa3b. MeTannunyeckas cBsa3b

O606LeHne cBeQEHUIN O XMMUYECKMX peakumsix. Knaccudpukaums XMMMYeCKNX peakLmin no pasnmyHbiM OCHOBaHWUSIM: COCTaBY M YACITY pearnpyroLmx u
obpasyloLmxcs BewecTs, TENIOBOMY 3MEKTY, HAaNPaBeHNIo, N3MEHEHUIO CTENEHEN OKUCIIEHNS 3NeMEeHTOB, 0b6pasyoLLMX pearmpyoLine BeLlecTsa,
¢ase, Ucnonb3oBaHUIO KaTanuaaTopa.

IMOHATME O CKOPOCTU XUMMNYECKOW peakLmn. PakTopbl, BIUSIOWNE HA CKOPOCTb XMMUYECKMX peakumini: npupoda pearmpyowmx BeLwecTs, NX KOHUEHTpauus,
Temnepartypa, nnowanb CONPUKOCHOBEHUSA, Hanuune katanusartopa. Katanms.

OdemMmoHcTpauun

O3HakoMneHune ¢ KonnekumMsMmn meTannoB 1 HEMETanoB.

O3HakoMneHne ¢ KoNnekumMsMmn oKCnaos, KUCIOT U CONnen.

3aBMCUMOCTb CKOPOCTU XUMUYECKOW peakuumn oT NPUpoabl pearnpytoLmx BeLecTs.

3aBUCMMOCTb CKOPOCTU XMMUYECKON peakuumn OT KOHLEHTpaummn pearnpyoLmx BeLecTB.

3aBMCUMOCTb CKOPOCTU XUMUYECKOW peakuumn OT MIIoLWaam CONPUKOCHOBEHUST Pearmpyowmnx BELWECTB («KUMNSALWLNIA CIIon» ).

3aBMCUMOCTb CKOPOCTU XUMNYECKOM peakummn OT TeMnepaTtypbl pearmpyowmx BeLlecTs.

Na6opaTopHble onbIThbI

1. Bsaumogencteme ammMmmnaka n xnoposogopoga.

2. Peakuus HenTpanusauuu.

3. HabnogeHnune TennoBoro addekra peakumm HenTpanusauum.

4. BzanmogemncrTBme cepHom KNCroTbl ¢ okcngom meam (l1).

5. PaanoxeHne nepokcmuaa BoAopoaa ¢ NOMOLLBIO KaTanasbl kaptodens

6. 3aBMCUMOCTb CKOPOCTM XMMWYECKOW peakuumn OT Npupoabl pearnpyrolmx BELWECTB Ha NpuMepe B3anMOOEeNCTBUSS pacTBOPOB TUOCYNbaTaHaTpus u
xnopuaa 6apus, TmocynbaTta HaTpUsa U CONSAHOM KUCHOTbI.

7. 3aBMCUMOCTb CKOPOCTU XMMUYECKOW peakumm OT NPUPOAbI METANSOB NPU UX B3aUMOAENCTBMM C CONSHOM KMCITOTOW.
8. 3aBNCUMOCTb CKOPOCTM XMMUYECKOW peakuum OT Npupoabl KUCIOT Npy B3anMOLENCTBUM UX C XKENE30M.

9. 3aBMCUMOCTb CKOPOCTM XMMUYECKOW peakuumn oT TemnepaTtypbl.



10. 3aBMCUMMOCTb CKOPOCTU XMMUYECKOM pPeakLnmn OT KOHLLEHTpauun.
11. 3aBNCMMOCTb CKOPOCTU XMMUYECKOW peakumm OT MioLaan CONpPUKOCHOBEHNS pearnpyroLlmnx BELECTB.
12. 3aBMCMMOCTb CKOPOCTM XMMUYECKOW peakuumn OT KaTtanuaartopa.

XumMunyeckune peakuum B pacTBOpax 3NeKTPONnToB

lMoHATME 00 3NeKTPONUTUYECKOW Auccounauun. ONeKTPOnUTbl U He3anekTpPonuThl. MexaHnaMm anccoumauumn arneKkTPporMTOB C PasfnnYHbIM XapaKTepoMm
cBsa3un. CTeneHb anekTponuTuieckon auccoumnaumm. CunbHble 1 criadble 3NneKTPonuTbI.

OCHOBHbIE MOSIOXEHNS1 TEOPUM STIEKTPONMUTMYECKON aAnccoumaunn. Knaccudpukaums MOHOB 1 nx cBOMCTBA. KNCNOThLI, OCHOBaHMS U COMK Kak 3IIEKTPOSINTLI.
Mx knaccundukaums n guccoumaumsi.

Ob6LmMe XxMMMYeckme CBOWCTBA KUCMOT: M3MEHEHWe OKpacku MHAMKATOPOB, B3aUMOAEWCTBME C MeTanmnamu, oKkCuaamu U rmapokcuaamm MeTarnsoB u
consamu. MonekynsipHble 1 MOHHbIE (MOSHbIE N COKPALLEHHLIE) YPaBHEHNSA peakUni.

XNMUYECKNI CMbICIT COKPALLEHHbBIX YPaBHEHWI. YCNOBUS MPOTEKAHUS peakuni Mexay SreKTponnTammn 4o KoHUa. Psig akTMBHOCTM MeTansos.

OO6wme XxMMMYecKkne CBOWCTBA LLEMNOYE: B3aUMOAEWNCTBME C KUACMOTaMK, oOKcuaamu HemeTtannoB, consmu. OOume XuMUYeckue CBOWMCTBaA
HepacTBOPUMbIX OCHOBAHWNI: B3aMMOOENCTBUE C KUCIOTaMn, Pas3foXXeHne Npu HarpeBaHuu.

O6Lwme XxnMmyeckne CBOMCTBA CPedHUX CONEN: B3aMMOLEWNCTBME C KUCIOTaMu, LenovYamm, consamm n metannamu. Bsammogencreme KUchnbix COnen co
Lenoyamu.

Mmaponua, kak oObMeHHoe B3auMoaencTBMe conel ¢ BodoW. 'MAponu3 comnmm CUMbHOrO OCHOBaHMst M cnabol kucnoTtbl. 'maponms conn cnaboro
OCHOBaHUs 1 cunbHoM KncnoTol. Lkana pH.

CBowicTBa KUCNOT, OCHOBaHWUIN, OKCUAOB M CONEN B CBETE TEOPUM AIIEKTPOSNIUTUHECKON OMCCOLMAaLUMM N OKUCTTUTENTbHO -BOCCTAHOBUTENBHLIX PeaKLMA.

OemMoHcTpauun.

e VcnbiTaHne BELWECTB M MX pacTBOPOB Ha 3M1EKTPONPOBOAHOCTD.
3aBMCUMOCTb SMNEKTPOMPOBOAHOCTU YKCYCHOM KMCIOThI OT KOHLEHTpaLUuu.
[lBm>xeHne oKkpalleHHbIX NOHOB B 3NEKTPUYECKOM Mose.

OnpeneneHuve xapaktepa cpeabl B pacTBopax COnemn.

Na6opaTopHble onbIThbI.

13. Ouccoumaums cnabbix aNEKTPONMTOB HA NPUMEPE YKCYCHOWN KNCMNOTbI.

14. lameHeHne okpackn MHOMKATOPOB B KUCITOTHOW cpeae.

15.Peakumsi HeTpanusaumm pacteopa LENOYN pasfnnyHbIMU KUCNOTaMMU.

16. NMony4eHune rmapokcuga meam (M) n ero B3aMmogencTeme ¢ pasnuUYHbIMN KUCITIOTaMK.
17. B3anmopgencreme cunbHbIX KUCIOT ¢ okengom meam (I1).

18. Bsaumogencresme KMCNOT C MeTanmnamu.

19. KayecTBeHHasi peakumsi Ha KapOoHaT-MOH.

20. MNony4yeHune CTygHA KPEMHUEBOW KNCHOThI.

21. KavecTBeHHasa peakuusi Ha xrnopua- unn cynbdaT-UoHbl



22. A'ameHeHne oKpackn MHOMKATOPOB B LLIENOYHON cpeae.

23. BazaumopgencTtane LWenoven ¢ yriekncribiM rasom.

24. KayecTBeHHas peakumnsa Ha KaTMOH aMMOHMUS.

25. MNonyueHue rugpokenga meam (ll) n ero pasnoxeHue.

26. Baanmogencrteune kapboHaTOB C KUCITOTaMW.

27. MNMonyyenwne rugpokenaa xenesa (l11).

28. BaanmopenicTeme xernesa ¢ pactBopoM cynbdarta meam (1)

MpakTuyeckune paboTbl
1. PelueHne akcrneprMeHTarnbHbIX 3a4a4 Nno TeMe «ONekTponuTuyeckas amccoumanmns»

HemeTannbi n ux coeguHeHus
CTpoeHne aToMOB HEMETanNMNoB 1 ux nonoxexue B Nepunogndeckon cucteme. Pag anekTpooTpuuaTenbHocTU. Kpuctannmyeckme peléTkn HemeTannos
— NPOCTbIX BELWECTB. ANfoTponusa 1 eé npuynHel. Pruanyeckme ceonctea Hemetannos. Ob6LLME XMMNYECKME CBOMCTBA HEMETANSOB:
OKUCINUTENbHbIE N BOCCTAHOBUTENbHbIE.
[[anoreHbl, CTPOEHNE MX aTOMOB U Monekyn. duanmdeckme n XMMMYeckme CBOMCTBA ranoreHoB. 3aKOHOMEPHOCTM WM3MEHEHMSI CBOWCTB ranioreHoB B
3aBMCUMOCTN OT WX nonoxexHus B [epuognyeckon cucteme. HaxoxaeHwe ranoreHoB B NpuUpode U MX nonydveHue. buonornyeckoe 3HaveHue un
NPUMEHEHNe ranoreHoB.
[anoreHoBOAOPOAbI M COOTBETCTBYIOLLME MM KUCMOTHI: NiaBMKOBasi, congdHasi, GpomoBogopoAHasi, nogosogopoAHas. [anoreHunabl. KavecTBeHHble
peakuun Ha ranoreHna-noHbl. NpumMeHeHne coeanHeHnn ranoreHoB 1 nx Gruonornyeckast posnb.
O6was xapaktepuctuka anemeHToB VIA-rpynnel. Cepa B npupoae 1 eé nonyveHme. AnnoTponHble MogndurKaumm cepbl U X CBOMCTBA. XUMUYECKNE
CBOWCTBA Cepbl N €€ NPUMEHEHNE.
CepoBogopoa: CTpoeHue Mornekynbl, ou3ndeckme u XumMumdeckme CBOWCTBa, NonydeHne u 3HadveHune. CepoBopopogHas kucnota. Cynbduabl n mnx
3HauyeHue. JlloMMHoGopbI.
Oxkeng cepbi(1V), cepHucTas KAcnoTa, cynbdutbl. KauectBeHHas peakuus Ha CynbguUT-MOoH.
Oxkeng cepbli( V1), cepHas kucnoTa, cynbdatel. Kpuctannormaparbi.
CepHas kucnota - CunbHblA anekTponut. CeoncTBa pa3baBneHHOM CEPHOM KWUCMNOTbl, KakK TUMWUYHOW KWUCNOTbl: B3aMMOAEWCTBME C MeTanfamu,
OCHOBHbIMW 1 aMPOTEPHbLIMU OKCUAAMU, OCHOBaHUAMM 1 aMOTEPHBIMU rMapoKcugamu, consamu. KayectBeHHas peakuus Ha cynbdaT-uoH.
O6wasa xapaktepuctuka anemeHToB VA-rpynnbl. A30T, CTPOEHME ero atoma U Monekynbl. Puanyeckme n XxMMmMyeckne CBOMCTBA M NMPUMEHEeHMe asoTa.
A30T B npupoae un ero bruonornyeckas porib.
AMMMaK, CTpOEHNE MOMeEKysbl U usmyeckne ceonctea. AMMMaYHasa Boga,, HalwaTbipHbIA CAMPT, rmapat amMMmmaka. [JOHOPHO - akLEenTOPHbIA MEXaHu3M
obpa3oBaHNa kaTMoHa amMMOHUA. BoccTaHoBUTENbHblE CBOMCTBA aMmumaka. Conv aMMOHMS U UX NpuMeHeHue. KavyecTBeHHasi peakuusi Ha KaTWOH
aMMOHMS.
Oxkcuapbl as3oTa: HeconeobpasytoLme n KUCNOoTHble. A30TUCTas KMCnoTa U HATPUTLI. A30THast KUCIoTa, e€ nonyyeHne n ceonctea. HuTparhbl.
docoop, cTpoeHne atoma m annotponus. ®occumabl. PocchurH. Okena docdopa(V) n optodocdopHas kucnota. docdatel. PochopHble yoobpeHus.
MNHcekTuumnapl.



O6waa xapaktepuctmka anemeHToB |V A-rpynnbl: 0COGEHHOCTU CTPOEHUS aTOMOB, MPOCTbIX BELLECTB U COEAUHEHUI B 3aBUCMMOCTM OT MOMOXEHMUS
anemeHToB B lNepuogndeckon cucteme. Yrnepod. AnfoTponHble mogudukauuu: anmas, rpadut. AMOpPMHbIN yrrepos: caxa, akTUBMPOBAHHbLIA Yrofib.
Aacopbums. Xummnyeckne cBorcTBa yrnepoaa. Kokcoxnmmuyeckoe NnpomM3BoacTBO M ero npoaykums. Kapouapl.

Oxeng yrnepoga(ll): ctpoeHne monekynel, nonydeHne u ero ceoncrtea. Okeng yrnepoga(lV): ctpoeHne Monekynbl, NOSTlyYeHMEe N ero CBOMCTBA. YrofnbHas
kncnota. Conu yronbHOM KUCIOTbI: KapboHaTbl U rmapokapboHaThl. TexHuyeckas u nuweBas coga.

OpraHnyeckas xumusa. Yrnesoaopoasl..

MeTaH, 3TaH M nNponaH Kak npeenbHble (HacblWeHHbIE) YyrneBoaopoabl. OTUMEH M aueTUneH, Kak HenpeaenbHble (HEHACbIWEHHbIE) YrneBo4opoabl.
CTpykTypHble bopMynbl BellecTB. [opeHve yrnesogoponoB. Peakuun gernapupoBaHus npefenbHbiX yrneBogoponos. KayecTBeHHble peakumm Ha
HenpeaernbHble COeaUHEHNS.

CnnpTbl. 3TUMOBLIA CANPT, €ro nornyvyeHue, npumMeHeHne n dmnsnonorndeckoe gencrtene. TpExXaTOMHbIN CNUPT ruuepuH. KayecTBeHHasa peakuusi Ha
MHOroaToOMHbIE CNNPTLI. YKCYCHas KUCNOoTa - NpeacTaBuTeNb Knacca KapboHOBbIX KUCHOT.

KpemMHuin, cTpoeHne ero atoma u ceorctea. Kpemuun B npmupoge. Cvnuuugbl 1 cunan. Okeng kpemund(lV). KpemHneBas kucnota n eé conu.
lMpoun3BoacTBO cTekna v uemeHTa. [NpoayKumsi CunmkaTHOM NPOMbILLIIEHHOCTU: ONTMUYECKOE BOSIOKHO, KepaMuka, hapdop, dasHc. OnTnyeckoe BOMOKHO.
HemeTannbl B npupoge. PpakumoHHasa neperoHka Xnakoro Bo3ayxa kak cnocob nonydeHus kucrnopoga, asota, aproHa. NonyyeHune docdopa, KpemMHus,
Xnopa, noga. OnekTposin3 pacTtBOPOB.

lMony4yeHne cCepHOM KUCMOTbI: CbipbE, XMMN3M, TEXHOSOrMYecKasi CXema, MeTo4 KUNALWEro Crosi, NpuMHUmMnbl TennoobmeHa, NpoTUBOTOKA M LIMPKYIISLUA.
Oneym. NMpon3Bo4CTBO amMuMaka: Cbipb€, XMMU3M, TEXHOMNOrMYeckasa cxema.

OdemMoHcTpauun

Konnekumst HemeTannos.

Mogenu Kpuctannmyecknx pelléTok HemeTasnnoB: aTOMHbIE U MOMNEKYNspHbIE.
O30HaTOp ¥ NPUHUMMLI ero paboThl

["OpeHne HemeTannoB - NPOCTbIX BELWECTB: cepbl, hocdopa, ApeBECHOro yrns.
O6pasupbl ranoreHoB - NPOCTbIX BELLECTB.

BsaumogencTteue ranoreHoB ¢ MeTannamu.

BbiTecHeHune xnopa 6pomom unu noga n3 pacTBOpOB MX COMen

Konnekumsi npupogHbIX COeauHEHUI xrnopa.

B3anmopgencTtame cepbl C MeTaniamu.

lopeHune cepbl B KMCNopoae

Konnekums cynbuaHsIx pyq.

KavecTBeHHast peakums Ha cynbgpuna-moH

ObecuBe4rBaHme OKpaLLEeHHbIX TKAaHEN U LIBETOB CEPHUCTbLIM ra3oM.
B3anmopgenctame KOHLUEHTPUPOBAHHOW CEPHON KUCNOThLI C Meabto.
OO0yrnnBaHne opraHN4Yecknx BeLLECTB KOHLEHTPUPOBAHHOW CEPHOMN KMCNOTOM
Onarpamma «CocTaB Bo3gyxar.



BupeodparmeHnTbl 1 cnanabl «Mtnybm 6asapbl».

MonyyeHwne, cobnpaHue n pacno3HaBaHMe ammuaka.

PasnoxeHne buxpomaT aMmMOHUS.

Bsaumogenctane KOHLEHTPUPOBAHHOW a30THOW KMCOThI C Meabio.

- [opeHne YEpHoro nopoxa.

PasnoxeHune HUTpaTa Kanus u ropeHne peBecHOro yrofibka B HEM

- OBpasubl NpMpoaHbIX coeanHeHui docdopa.

"opeHune cdocdopa Ha BO3ayxe 1 B KACIOpoae.

MonyyeHne 6enoro pocdopa u UcnbITaHMe ero CBOUCTB

Konnekumst «O6pasubl NpMpoaHbIX COEANHEHWIA yrnepoaay

MopTpeT H.[.3enuHckoro. MNornoweHne akTMBMPOBAHHBLIM YINEM PacTBOPEHHLIX BELLECTB UMM ra3os.
YCTpOWCTBO NpoTMBOrasa.

Mogenu monekyn meTaHa, aTaHa, 3TUreHa u auetuneHa.

BsanmopgencTteme atuneHa ¢ 6poMHON BOAOW M pacTBOPOM NepMaHraHata Kanwmsi.

OOwue xummyeckme CBONCTBA KUCNOT Ha NPUMEpPE YKCYCHOM KUCNOTbI.

KavecTtBeHHasi peakums Ha MHOroaToOMHbI€ CINPTHI.

Konnekumst «O6pasubl NpUPOAHbIX COEANHEHUI KPEMHUSI».

Konnekums ctekna, KepaMukuy, LieMeHTa U u3genui ns Hux.

Konnekums npoaykumm CUNMKaTHON NPOMbILLIIEHHOCTMU.

BuageodparmeHTsl 1 cnangbl «[1pon3BoacTBO CTEKNA M LIeMEHTay .

Konnekumus «[MpnpogHble coeanHEeHUs1 HEMeTarnoB» .

BuageodparmeHTbl 1 cnangbl «PpakumoHHas NeperoHka XXnakoro Bo3gyxa»

BuoeodparmeHnTbl 1 cnanabl «onydeHne Bogopoaa, KUCopoaa U rarioreHoB 3NeKTPONMTUYECKMM CNOCOBoMY .
Mopenwv annapaToB 4515 NPOU3BOACTBA CEPHOM KUCNOTHI.

Mogenb Kunswero cnos.

Mogenb KONOHHbI CMHTE3a aMMuaka.

BugeodparmeHTsl 1 cnangpbl «[1pon3BoacTBO CEpHON KUCNOThI». " BugeodparmMeHTbl 1 cnangbl «1pon3soacTso aMmmmuaka.
Konnekumst «CbIpb€ Anga nonyyeHns cepHon KUCRoThbi».

Na6opaTtopHble onbIThbI

29. Pacno3HaBaHue ranoreHng-noHoB.

30. KauecTtBeHHbIe peakuun Ha cyrbgaT-noHbI.

31. KayecTBeHHas peakumsi Ha KATUOH aMMOHMUS.

32. XumMmn4yeckune CBOMCTBa a30THOW KUCNOThI, Kak anekTponura.
33. KayecTtBeHHble peakumm Ha dochaT-UoH.



34. NonyyeHne n cBOUCTBA YrofibHON KNCMNOTHI.
35. KauecTBeHHas peakuuns Ha KapOoHaT-MOH.
36. NponyckaHne yrnekMcnoro rasa Yepes pacTBop cunukaTa HaTpus.

MpakTn4yeckne paboTbl

2. Vl3yyeHne CBONCTB COSIAHOW KUCMOThI.

3. MI3y4eHne cBOMCTB CEPHON KUCAOThI.

4. MNony4yeHne ammmaka n n3yyeHme ero CBOMCTB.

5. MNony4yeHne yrnekncnoro rasa n ndydeHne ero cBOMCTB. KayectBeHHasi peakumns Ha kapboHaT-MOoH.

MeTtannbl 1 nx coeauHeHUs

lMonoxeHue metannos B lNepunogudeckon cucteme xmmmdecknx anemeHtoB O. V. MeHgeneeBa, cTpoeHue nx atomMoB M KpuctannoB. Metannuyeckas
CBA3b M MeTannmMyeckas Kpucrtannuyeckas pewértka. Pusnyeckme CBOWCTBA METAnSOB: 3M1EKTPO- U TEMMONPOBOAHOCTb, OTpaXatowias CrocobHOCTb,
NNacTMYHOCTb. Cnnaebl YEPHbIE U LIBETHBIE.

MeTannbl Kak BOCCTAHOBUTENW. DNEKTPOXUMUYECKMI pag HanpshkeHun. Baanmogencrene metansioB ¢ HemeTannamu, OKCuaamMu, KUCAOoTamMu, CONAMM.
AntoM1HOTEPMUA.

O6wasa xapakrepuctuka anemeHToB |A-rpynnbl Okcnabl U rMOPOKCUAbI LENOYHbIX METANSOB, X NOSyYeHne, CBOMCTBA, NpUMeEHeHne. BaxxHenwme conm
LLIENMOYHbBIX METansoB, X 3HAYEHNE B XXMBOW N HEXMBOW MPUPOAE N B XXMU3HWN YeroBeKa.

Ob6wasa xapaktepuctuka anemeHToB IIA-rpynnbl Okcuabl M rMOpoKcuapl LEeNoYHO3EMENbHbIX MEeTansioB, MX MNofydeHue, CBOWCTBA, MPUMEHEHMeE.
BaxHenwmne conu LenoyHo3eMenbHbIX METAanoB, MX 3HAaYEHNE B XKUBOW U HEXMBOW Mpupode M B XM3HU YenoBeka. KapboHaTbl u rugpokapboHaThl
Kanbuus.

>KE&cTkoCcTb BOAbI: BpEMEHHAs U NOCTOsIHHAs. Cnocobbl yCTpaHeHUs1 BPEMEHHOM XXECTKOCTU. Cnocobbl yCTpaHEeHMsT MOCTOSTHHOM XXECTKOCTU. VIOHUTBI.
CoeavHeHusa antoMmHua B npypoge. Xumudeckne cBoncTBa antoMumHusa. OcobeHHOCTM okenaa 1 rmapokenaa antoMmHUS Kak amoTepHbIX COeANHEHUN.
BaxHenwmne conun antomuHnsg (xrnopua, cynsdar).

OcobeHHOCTM CTpOoeHNa aToma xenesa. >Keneso B npupoge. BaxHenwune pyabl xenesa. Okengpbl n rmgpokcuabl xenesa(ll) v xenesa(lll). Conu xenesa(ll)
n xene3sa(lll). ObHapyxeHne NOHOB KaTUOHOB Xernesa B pacTBOpe. 3Ha4YeHne coeanHeHW Xenesa.

Kopposusa xumundeckass n anekTpoxmmuyeckas. 3awmTta MeTannoB OT koppo3un. Metannel B npupoge: B cBo6OAHOM BuAe U B BUAE COELAMHEHWN.
MoHaTMe o Metannyprun. YépHas u uBeTHas metannyprud. NupomeTannyprus, rMapoMeTannyprus, anekTpometannyprud. [JOMeHHbI npouecc.
MepepaboTka YyryHa B cTanb. ANEKTPONM3 pacnsiaBoB.

HOemMoHcTpauum

B3anmopenctame HaTpus, NMNTUSA U KanbLUMUs ¢ BOAOWN.

[opeHune HaTpus, MarHmsa u xenesa B KUCnopozae.

Bcnbllwka TEpMUTHOM CMECH.

B3anmogencTeme cMecn NOPOLLKOB CEpbI M Xenesa, LMHKa 1 cepbl.

B3sanmogencTeme antoMmMHUSA € KUCNOTaMu, LWenovYamm n Bogon.

°
°
°
°
°
o BaanmopencTteue xenesa n megu ¢ XINOpOM.



B3anmogencTeme meam ¢ KOHLEHTPMPOBAHHOW CEPHOM KUCIOTON U a30THOM KNCNOTOM (pa3baBneHHOM 1 KOHLLEHTPUPOBaHHON).
Okpacka nnameHn cCoeANHEHNSIMA LLIENOYHbIX MeTasoB.

Okpacka nnameHn coeanHEHNSIMA LLENOYHO3EMESTbHBIX METASSIOB .

["aLleHne n3BecTn BOAOWN.

Mony4yeHme XECTKon BoAbl B3aMMOOENCTBMEM YITIEKMCIOrO C U3BECTKOBOW BOLOMN.

YcTpaHeHne BpeEMEHHOM XKECTKOCTU KMNaYyeHneM n nobaBkom coabl.

YcTpaHeHne NOCTOSTHHOM XXECTKOCTU J00aBKoW coApbl.

MOHWTLI 1 NpUHUMN ux genctend (BnaeodparMmeHT).

Konnekumsi npnpoaHbIX COeAMHEHNI artOMUHUA.

BugeodparmeHTsl 1 cnangbl «Okcua antoMUHUS 1 ero moandunkaummy.

Mony4yeHne amoTEePHOro rMapoKcHMaa antoMmMH1US U UccreoBaHne ero CBOMCTB.

Konnekuus «XrMmn4eckme UCTOUYHUKM TOKa».

PesynbTaTbl 4NIMTENBHOIO SKCNEPUMEHTA MO N3YYEHNIO KOPPO3UK CTarbHbIX N3OENWIA B 3aBUCUMOCTU OT YCITOBUIA NPOLIECCOB.
BoccraHoBneHne meam ns okenga meau (l1) Bogopogom.

BugeodparmeHTbl U cnangbl «IMponsBoACTBO YyryHa U ctanmy».

BugeodparmeHTbl M cnangbl «M3genusa na dyryHa u cranuy.

BugeodparmeHTbl 1 cnangbl «[pon3BoacTBO antoMUHNUSI».

Na6bopaTtopHble onbIThbl

37. BaamogencTteue xenesa ¢ pacteopoM cynbdaTta meaun(ll).

38. MNonyyeHne n3BeCTKOBOW BOAbI U ONbITbI C HEN.

39. NonyyeHwne rugpokengos xenesa (1) n (11).

40.KayecTBEHHbIE peaKkLmn Ha KaTUOHbI Xenesa.

MpakTn4yeckne paboTbl

6. Mony4yeHune xecTKon BoAbl M CNOCOObLI €€ yCTpaHeHMs.

7. PelleHne akcnepuMeHTanbHbIX 3aga4 no teme «MeTtansnbi».

X1umMusa 1 oKpyxarwas cpeaa

CtpoeHne 3emnun: 94po, MaHTUS, 3eMHasi Kopa, UX XMMuyeckun coctaB. JluTtoccepa un eé xummyeckun coctaB. MuHepansbl. Pyabl. OcagoyHble nopogbl.
lMonesHble nckonaemble. XMMUYECKUI COCTaB rugpocdepbl. XMMUYECKUI cocTaB aTtMmocdepsl.

MCTOYHMKM XMMMYECKOTO 3arpsi3HEHUs OKpyxatowen cpenbl. [MobanbHble 3KoNnornveckne npobriembl YerioBeyecTBa: NapHUKOBbLIA 3AdEKT, KMCITOTHbIE
00XOK, 030HOBbIE Ablpbl. MexayHapogHoe COTpyaHNYECTBO B 0611acTy OXpaHbl OKpYXKatoLlen cpebl OT XMMUYECKOrO 3arpa3HeHns. «3enéHas Xumums».
HemMoHcTpauum

e BugeodparmeHTbl 1 cnangbl «CTpoeHne 3eMnun n eé xummyecknin coctasy. " Konnekunss MMHepasioB U ropHbIX Nopog.

e Konnekumsa «Pygbl meTannosy.

o BugeodparmeHTbl 1 cnangbl «I mobanbHble akonoryeckme npobnembl YeNoBe4YECTBaY.



Na6opatopHble onbIThbI
41. isyyeHue rpaHuTa.
42. N3yveHne MapKknpoBOK pasnunyHbIX BUOOB NMPOMBILLIIEHHBLIX U MPOAOBONLCTBEHHbIX TOBAPOB

06006LeHne 3HaHUM MO XMMUM 32 KYpC OCHOBHOM LWKonbl. MogrotoBka kK OCHOBHOMY rocyfapCTBEHHOMY 3K3aMeHy

CTpoeHne atoma B COOTBETCTBUM C MONOXEHWEM XUMUYECKOro anemeHTa B [Nepmogudeckon cucteme. CTpoeHne BeLEecTBa: XMMUYECKasi CBSA3b U
KpucTannuyeckne peléTtkn. 3aBMCMMOCTb CBOWCTB 0Opa30OBaHHbIX 3fIEMEHTaMM NPOCTbIX BELECTB (MeTansioB, HemeTannos, 6naropoaHbiX rasoB) OT
NnonoXxeHus anemeHToB B [Nepuoanyeckorn cucteme. TUNONOrMa HeopraHNYEeCKNX BELLLECTB, AeNeHne UX Ha Knaccel U rpynnel. MNpeactasutenu.

Mpn3Haku 1 ycrnoBusi NPoTEKAHNA XMMWYECKUX peakumi. TUMoMormst XMMUYECKUX peakuMi Mo pasfiMyHbIM OCHOBaHMSIM. PeakumMm MOHHOro obmeHa.
OkncnnTenbHO-BOCCTAHOBUTENbHbIE PeakUnn.

XvMnyeckne CBOMCTBA MNPOCTbIX BELLECTB. XapakTepHble XMMUYECKMe CBOWCTBA coneobpasytolimx OKCKOoB, MMOPOKCUAOB (OCHOBAHWMA, KUCNOT W
amMoTepHbIX TMAPOKCUO0B), CONen.

lll. TemaTnyeckoe nnaHupoBaHue
C yyeTomMm paboyenn nporpaMmmMbl BOCMIUTAHMA C YKa3aHMEM KONMM4YecTBa YacoB, OTBEAEHHbIX Ha N3y4YeHue TeMbl

Peanusaumss paboyen nporpammbl BOCMUTAHUS B YPOYHOW OEATENbHOCTU HanpaBneHa Ha (QOpMMPOBaAHME MOHUMAaHUS BaXKHEMNLUNX
COLMOKYTbTYPHbIX U AYXOBHO-HPABCTBEHHbIX LIEHHOCTEN.
MexaHn3m peanusauumn paboyen nporpammMmbl BOCIUTAHUSA:
- YCTaHOBIEHWE [O0BEPUTENbHbIX OTHOLIEHWN MeXay nefarormyeckum paboTHUMKOM M ero obyvarowmmMmcs, CnocoOCTBYHOLUMX MNO3UTUBHOMY
BOCMPUATUIO Ooby4varowmmmucs TpeboBaHuM M Npocbd negarormyeckoro paboTHWMKA, NPUBMEYEHNIO UMX BHMMaHUA K o0OCYy)XOaemMou Ha ypoke
NHOpPMaLMK, aKTUBU3ALMM UX NO3HABATENBHON AEATENBHOCTY;
- NpuBReYeHne BHUMaHus obyyaroLmxca K LEHHOCTHOMY acnekTy n3yvyaeMblX Ha ypoKax SBMEHUIN, opraHm3aumns ux paboTbl ¢ Nofy4aemMon Ha ypoke
coumanbHO 3Ha4YMMOW MHAOpMaUmen, MHULUMNPOBaHNE ee 0BCYKOEHUS, BbiCKasblBaHMsA 0By4aloLMMmncs CBOEro MHEHUS MO ee noBogy, BbipaboTku
CBOEro K HEW OTHOLLEHUS;
- MPMMEHEHNE Ha YPOKE MHTEPAKTUBHBLIX POPM paboThbl C 06yYaWMMUCS: UHTENNEKTYanNbHbIX UrP, CTUMYMMPYIOLWMX NO3HABaTENbHYO MOTMBALNIO
obyyvatoLmxcs;
-npoBegeHne nNpegMeTHbIX ONnuMnnag, TYPHUPOB, BUKTOPUH, KBECTOB, UrP-3aKCNEPUMEHTOB, OUCKYCCUM U Ap.
- NeMOHCTpauUusa NpMMEpPOB rpaXkaaHCKOro noBeAeHusl, NposiBneHns gobpocepaeyHocTn vyepes noabop TEKCTOB ANA YTEeHUS, 3a4ad A8 pelueHus,
NpobnemMHbIX CUTyaunn, 06CYyKOeHUs, aHanu3 NocTynKoB Noaen n ap.
- NPUMEHEHME Ha ypoKax rpynnoBor paboTbl nnm paboTbl B Napax, KOTopble yyaT obyyatoLwmxca KomaHaHoW pabote n B3aMmMoaencTBumio C Apyrumm
obyyaloLWMMKCS; BKIIOYEHWE B YPOK WUrpoBbIX Npouedyp, KOTopble MOMOralT NOoAAepXaTb MOTMBAUMIO OOyYaloLMXCA K MOMYYEHWO 3HaHWN,



HanaXXMBaHUIO NO3UTUBHBLIX MEXITMYHOCTHbLIX OTHOLLEHWIA B Krnacce, NOMoratT yCTaHOBMEHUIO obpoxenaTenbHon atMocdepbl BO BpeMs ypoka. -
NOCELLEHNE IKCKYPCUI, My3€eliHbIe YPOKU, BUBNNOTEYHbIE YPOKM 1 Op.

- NprobLieHne 0By4alroLMXCa K POCCUACKUM TPagULMOHHBIM AYXOBHbIM LIEHHOCTAM, BKMHOYas KyNbTypHble LEHHOCTM CBOEN 3THUYECKOW rpynnbl,
npasuramM 1 HopMam NoBeAEHUS B POCCUACKOM ObLLECTBE.

- nobyxageHne oby4darowmxcst cobnogatb Ha ypoke OOLLENpUHATbIE HOPMbI MOBEAEHMs, NpaBuia OOLLEHWs, MPUHUMMbLI y4ebHON OUCUMMINHBI,
caMoopraHnsaumm, B3aMMOKOHTPOSb M CAMOKOHTPOJIb

- opraHmnsaums wedgcTBa MOTUBUPOBAHHBLIX M 3pYAMPOBAHHBLIX 00yYaloWMXCA Hag UX HeyCneBatoLWMMM O4HOKNACCHMKaMK, Aatowero obyyaLlwmmes
coumanbHO 3HaYUMBbIN OMbIT COTPYAHUYECTBA M B3AUMHOM NMOMOLLM.

Ne Paspgen, tema Konnyectso
yacoB
NMoBTOpEeHue n o606LWweHne cBeageHUn No Kypcey 8 knacca. Xumunueckme peakumm 5
1 Knaccudukaumsa HeopraHM4eckmx BELLECTB U UX HOMEHKNaTypa. Tunbl XMMUYECKON CBA3N 1

MHcTpykTax no Th

Knaccudukaumst XuMmn4ecknx peakuum no passfimyHbIM OCHOBaHUSAM

Knaccugukaumst XuMmn4ecknx peakumnm no passimyHbIM OCHOBaHUSAM

2
3
4 lMoHATNE O CKOPOCTU XMMUYECKOM peakuuun. Katanms
5 [MoHATHE O CKOPOCTU XMMUYECKOW peakuuun. Katanms

Xumunyeckue peakuum B pactBopax (9 4)

AnekTponuTnyeckas auccoumnaums

OcCHOBHbIE MOMNOXEHNSA TEOPUN SHeKTpOHMTMHeCKOVI anccounauummn

6
7
8 XnMmn4yeckmne CBOMCTBA KUCMNOT KaK SNeKTPOrnToB
9 XnMm4yeckmne CBOMCTBA KUCNOT KakK SNeKTposnToB

10 XnMmnyeckne CBOMCTBaA OCHOBAHWUI KaK 3NEKTPONNTOB

11 XnMmyeckmne CBOMCTBA COSEN KaK 3IEKTPOSIUTOB

12 lMoHATHe o rmaponnse conemn

Al alalalalalal Al -

13 Ypok-mo32080U wmypmMm «Xumuyeckue peakyuu e pacmeopax asnekmposumosy» (O6obLieHne n cuctematusaums
3HaHWIN No Teme)




14 | KoHTponbHasa pab6oTta Ne 1 no Teme «Xummyeckme peakumm B pacTBOpax a51EKTPOSIUTOBY 1
HemeTannbl n nx coegnHeHuns 21
15 O6LLas xapakTepucTnka HemeTannoB 1
16 O6was xapakrepuctunka HemeTtannoB VIIA — rpynnel — ranoreHoB. VIHCTpykTax no Tb 1
17 CoegunHeHnsa ranoreHoB 1
18 Obwasn xapaktepucTnka anemeHtoB VIA- rpynnbl — xanbkoreHos. Cepa 1
19 CepoBogopog 1 cynbdugbl 1
WHcTtpykTax no Th
20 KucnopogHble coeguHeHns cepbl 1
21 Obwasn xapaktepucTtuka anemeHtos VA —rpynnbl. A3oT 1
22 AmmMunak. Conv ammoHus 1
23 KucnopoaHble coegmHeHnsa asoTa 1
24 KnucnopogHble coegmHeHns a3oTa 1
25 docdop n ero coegnMHeHus 1
26 Obwasn xapaktepucTunka anemeHtoB IVA- rpynnbl. Yrnepog 1
27 KucnopoaHble coegmHeHnsa yrinepoga 1
28 Yrnesogopoabl. MHcTpykTax no Th 1
29 Kucnopoacoaepxallune opraHm4eckne coegmHeHns 1
30 KpeMHun 1 ero coegnHeHus 1
31 CunukaTHasa NPOMBbILLIIEHHOCTb 1
32 lNony4eHne HemeTannos 1
33 MonyyeHne BaXXHENLLINX XUMUYECKUX COEANHEHUIA HEMETANOB 1
34 O0606LeHne n cncTtemaTmsaumns 3HaHuin No Teme «HemeTtannbl U UX COEANHEHUSA»
MHcTpykTax no Th
35 KoHTponbHas paboTta Ne 2 no Teme «HemeTannbl U uXx COEaUHEHUSA» 1
MeTannbl n nx coeguHeHus 14

36 Ypok-uccnedoesaHue «Obwias xapakmepucmukKka Memarsnoe» 1(PINB)
37 XnMmudeckmne CBOMCTBa MeTansoB 1
38 O6Lwas xapakrepucTuka aneMmeHToB |A-rpynnbl 1
39 Obwasn xapakTepucTunka anemeHToB |A-rpynnbl 1




40 Obwasn xapaktepucTnka anemeHToB lIA-rpynnbl 1
41 Ypok-uccnedoesaHue «ecmkocmb 8600bI U cr1O0cOb6bLI ee ycmpaHeHUus1» 1(PINB)
42 ANOMUHMIA N ero coeguHeHns 1
43 Kenes3o n ero coegmnHeHuns 1
44 >Keneso n ero coegnHeHns 1
45 Ypok-ayKumoH 3HaHnn «Koppoans meTansoB 1 cnocobbl 3awnTbl OT Hee». MHCTpykTax no Th 1
46 MeTannel B npupoge. lNoHatne o metannyprum 1
47 MeTannel B npupoae. NoHaTue o metannyprum 1
48 O600LeHne 3HaHu no Teme «MeTannbl» 1
49 KoHTponbHas pa6oTta Ne 3 no teme: «MeTtannbi»
Na6bopaTopHbIM NPaKTUKYM 7
50 MpakTuyeckasa pabota Ne 1 PelueHune akcnepuMeHTanbHbIX 3a4a4 no TeMe «QnekTponutudeckas auccoumnauusy 1
MHcTpykTax no Th
51 Mpaktuyeckasa pabota Ne 2. N3yyeHne CBONCTB CONSAHOM KUCIOTbI 1
WHcTtpykTax no Th
52 MpakTnyeckas paboTa Ne 3. I3yyeHne CBOMCTB CEPHOW KUCMOTbI 1
MHcTpykTax no Th
53 Mpaktuyeckasa pabota Ne 4. [NonyyeHne ammmaka n u3y4yeHne ero CBoncTB 1
WHcTtpykTax no Th
54 MpakTnyeckas pabota Ne 5. [NonyyeHne yrnekncnoro rasa n usy4yeHue ero CBOuCTB 1
MHcTpykTax no Th
55 MpakTudeckasa pabota Ne 6. XXecTkocTb Bogbl U cnocobbl ee yCTpaHeHUs 1
WHcTtpykTax no Th
56 MpakTnyeckas paboTa Ne 7. PelleHne akcnepmMMeHTanbHbiX 3agad no teme «MeTtannbi» 1
MHcTpykTax no Th
X1nmMunAa n oKkpyxarowana cpeaa 2
57 XumMmunyeckuin cocta nnaHeTbl 3emns. HCTpykTax no Tb 1
58 OxpaHa oKpy>atoLen cpeabl OT XMMUYECKOTO 3arpsi3HEHNS 1
O6006LeHMe 3HAaHUIN MO XMMUU 32 KYpPC OCHOBHOM LWKonbl. MogrortoBka kK OCHOBHOMY rocyaapCTBeHHOMY 6
59 BewlectBa 1
60 XuUMn4eckume peakumnm 1




61 OcCHOBbI HEOPraHNYeCcKon XMMnn 1

62 O606LweHne n cuctemaTnsaumns 3HaHUN, NONyYeHHbIX B Kypce xumun 8-9 knacca. 1

63 KoHTponbHas pa6oTa Ne 4 1

64 AHanua BbINOMHEHMST KOHTPOSTbHON paboTbl. [NogBeaeHne NTOroB roga 1
65 Ypok-koHghepeHyusi « Ponib xumuu 8 6bimy 4esioeeKay. 1(PINB)
66-67 | Ypok-npoekm «Xumu4eckue npouzeodcmea TromeHCKoOU obnacmu» 1(PINB)
(HPK)
68 Ypok-eukmopuHa «CoepemMeHHas1 XUMUsi» 1(PINB)

MpwunoxeHwue 1
KanenHgapHo-TtemaTuyeckoe niaHupoBaHue
I:lli Tema OcHOBHOe coaepxaHue ypoka Mnanvpyemeie pesynbTare Cpoxu

npoeegeHuns




MpeameTHbIE

JINYHOCTHBIE
MeTanpegmeTHble

Mo
nnaHy

Mo
dakrty

MoBTOpEeHue n 0606w eHne cBeaeHUI No Kypcy 8 knacca. Xumuyeckue peakuum (6 4)

Knaccudpukaumsi
HeopraHn4ecKnx
BELLECTB U UX
HOMeEHKnaTypa.
Tunbl XMuyeckomn
CBA3N
MHCTpyKTax no
T6

BuHapHble coegnHeHust. Okcuapl
coneobpasyoLme v

HeconeobpasyoLme. MapoKcnabi:

OCHOBaHwus1, amdoTepHbIe
rmapoKcuabl,
Knucnopoacoaepalline KUCNoThl.
CpegHue, Kucnble, OCHOBHbLIE U
KOMMJ1eKCHble conun. Tunbl CBA3N —
MOHHas, KoBaneHTHas,
MeTannnyeckasi, BogopoaHas
DemoHcTpauun. O3HakoMneHune ¢
KONNeKunsaMu meTtansnos 1
HemeTannos. O3HakomMmneHune ¢
KONNEeKUUAMN OKCUAOB, KACHOT U
conen

Xapakmepu3zogamsb OKCUAbI,

rmapokcuabl 1 CoOnn No niaHy:

cocTaB, Ccnocoobl
obpa3oBaHusa Ha3BaHUN,
XapaKTepHble CBOWCTBA U
nony4eHve
Knaccugpuyuposame okcuabl,
rmapoKCcKabl U CONK No
pa3nuUYHbIM NpU3HaKam
YmMemsp noatTeepxaaTtb
XapaKTEPUCTUKY OTOENbHbIX
npegcraBuTenen Knaccos
HeopraHM4eCcKnx BELLLECTB
YypaBHEHMSIMUA
COOTBETCTBYHOLNX peakuni
Packpbigamb reHeTU4eCKyto
CBSA3b MeXay Knaccamm
HeopraHN4yeCcKNx CoeANHEHUIN

PerynsatuBHble
dopmynmpoBaThb Lenb ypoka u
CTaBUTb 3aJauu,
HeobxoauMmble Onsa ee
[OCTMXEHUS, NNaHMpoBaTb
CBOI0 JeATENBHOCTb U
NPOrHo3npoBaThL ee
pe3ynbTathbl

[Mo3HaBaTenbHbIE

CtponTtb nornyeckme
paccyxaeHusi, ycTaHaBnmBaTb
NPUYNHHO-CNELACTBEHHbIE
CBS131, MOHMMATb,
CTPYKTypupoBaTh 1
WHTEpNpeTnpoBaTb
MHdopMaLmio,
npeacTaBfEHHYIO B
cxemMaTU4YHOM Buae
KoMMyHuKaTuBHbIe
CtponTtb peyeBble
BbICKa3bIBaHUS B YCTHON U
nUcbMeHHoNn chopme,
apryMeHTUpoBaTb CBOK TOYKY
3peHus

JINYHOCTHbIE
dopmupoBaHme
no3HaBaTesibHOro MHTepeca K
N3YYEHUIO XMMUKN, MOTMBaLMS
yyallmMxcs Ha nonyyeHue
HOBbIX 3HAHWU




2-3 Knaccudukauus O606LeHne ceeaeHuin o Mo3HaBaTenbHbLIE:
XUMNYECKNX XUMUYECKNX peaKLmsiX. OBLACHSAMb NOHATUS OCYLLEeCTBNATb CPpaBHEHME,
peakuuin no Knaccundpukaumst XuMmn4eckmnx «XUMnteckasn peakunsy, co3gaBaTtb 00006LeHns,
pasnnyHbIM peakumin No pasnmyHbiM «peaKLmin COeANHEHA, yCTaHaBnNuBaTb aHanoruu,
OCHOBaHUAM OCHOBaHMWSAM: NO COCTaBY WM Yncny pasnoxeHusi, obmexa, KnaccuduumposaTb 1M genatb

pearvipyoLLmx 1 06pasyoLLXCS SaMeLLeHNs», «peakLmA BbIBOAbI, CTPYKTYpPUPOBaTb
BELLECTB, MO TennosoMy adpdekTy, HETpanusaLnny, «3k3o- 1 MHdopmaLmio
no o6paTMMoCTK, NO arperaTtHoOMy SHAOTEPMUHECKNE peakLnm», PerynfaTuBHbIEe: BbINOMHATD
COCTOSIHUIO pearmpyoLmnx BeLecTs, «obpatumbie u HeobpaTuMbie 3agaHus no onpeaeneHHomy
N0 M3MEHEHWUIO CTENEHEN peakLm», «romo- 1 anroputmy, cpaBHuMBaTb
OKWCTEHVISi SNEMEHTOB, MO FETEPOreHHbIE peakLnmy, peaynbTaThbl C 3TANOHOM, Mpu
MCMONb30BaHUIO KaTanuaaTopa «karanuTdeckme u HeoBX0AMMOCTU
Na6opaTopHbie onbITbl HekatanmTieckie KOppEeKTMpoBaTh OLLIMOKHN
1. Bsanmogencreme ammmaka u PEaKLMNy, «OKNCINTENBHO- CaMOCTOATENBHO
xnoposogopoaa. BOCCTAHOBUTENbHbIE KoMMyHMKaTUBHbIE: CTPOUTL
2. Peakuus HenTpanusauuu. peakLmmn» peyeBble BbiCKa3blBaHUS B
3. HabnogeHne Tennosoro Knaccugpuuuposams YCTHOW N NMNCbMEHHON hopme;
ahdekTa peakLum HelTpanu3auun. | xymmudeckue peakuum no paGoTaTb B rpynne ans
4. Bsanmopgencrteme cepHom pa3nuUYHbIM OCHOBAHUAM OOCTUXEHNSA Lenun; BblpaXaTb
KMcnoTbl ¢ okenaom meaum (I1). M apryMmeHTnpoBaTb CBOK
5. PasnoxeHune nepokcmaa Onpedensime cTenexn TOYKY 3pEHUs
BOZIOPOAA C MOMOLLbIO KaTanasbl OKWCMNEHUA 3NEMEHTOB, JInyHOCTHLIE:
kapTodpens oKucnmTens n dhopmunpoBaHme yMeHUS
BOCCTaHOBUTENb, NPOLIECCHI yNPaBsiTb CBOEVA
OKUCIeHna n nosHaBaTenbHON
BOCCTaHOBIEHNSA OEeATENbHOCTLIO; MOHUMaHne
3HA4YMMOCTM €CTECTBEHHO-
Hay4YHbIX 3HaHMI 4N
peLLEeHNs NpaKkTUYeCcKnx 3agay

4-5 MoHaTne o [NoHATHE O CKOPOCTU XMMUYECKOM lMo3HaBaTesibHbIE:

CKOPOCTH peakumun. akTopbl, BNMAOLWME Ha OBLACHAM, 4TO Takoe OCYLLECTBNATb CPaBHEHME,
XUMNYECKON CKOPOCTb XMMNYECKNX peaKLmi: CKOPOCTL XnMUHEcKkon co3gaBaTtb 0606LLeHns,

peakumn. Katanuna

npupoaa pearnpyoLimx BeLLecTs,
NX KOHLEHTpauus, TeMnepaTypa,
Nnowiafb CONPUKOCHOBEHMUS,

Hanu4une katanusaTopa. Katanus

peakuuu

ApaymeHmuposams BbIOOp
€OWHUL, CKOPOCTH
XUMNYECKON peakunm

yCTaHaBNMBaTb aHarnoruu,
Knaccuduumnposatb 1 genatb
BbIBOAbIl, CTPYKTYpUpOBaTb
MHdopmaumio




HOemMoHcTpauuu:

- 3aB1CUMOCTb CKOpOCTHU
XUMUYECKON peakumm OT NpUPOAbI
pearvpyloLwmx BeLLEeCTB.
- 3aBUCMMOCTb
XUMUYECKON
KOHLeHTpauum
BELLEeCTB.

- 3aB1CcnMOCTb CKOpOCTHU
XUMUYECKON peakumn OoT nrowanu
COMNPUKOCHOBEHNS pearvpyoLwmx
BELLECTB (KKUMSILLMIA CIION»).

- 3aB1MCUMOCTb CKOPOCTHU
XUMUYECKOWN peakumm oT
Temnepartypbl pearmpyomnx
BeLlecTB

Na6opaTopHbie onbITbl:

6. 3aBNCUMOCTb CKOpOCTHU
XUMUYECKON peakumm OT NpupoAbl
pearvpyoLmx BELlecTB Ha
npumepe B3aMMOAENCTBUSA
pacTBOpPOB TuOCyNbdaTaHaTpms W
xnopuga  Gapusa,  Tuocynbdarta
HaTpusa N CONAHOM KUCIOTbI.

7. 3aBNCUMOCTb CKOpOCTHU
XUMUYECKON peakumm OT NpupoAbl
MeTannoB npu ux B3anmogencresmm
C COSIIHON KMCMOTON.

8. 3aBNCUMOCTb CKOpOCTHU
XUMUYECKON peakumm OT NpUPOAbI
KACNOT Npu B3aUMOLENCTBUN UX C
Xenesom.

CKOPOCTH
peakuum oT
pearvpyroLmx

9. 3aBNCUMOCTb CKOpOCTHU
XUMUYECKOWN peakumm oT
TemnepaTtypbl.

10. 3aBMCUMOCTb CKOpPOCTHU

YcmaHaesnueame NpUYMHHO-
CneacTBEHHbIE CBA3N
pasnuyHbIX hakTOPOB U
CKOPOCTM XMMWNYECKOMN
peakumu

Habntwdamp u onucbieams
peakuun Mexay BellecTBaMu

PerynsaiTuBHbIe: BbINOMHATD
3agaHus no onpeaeneHHomy
anroputmy, cpaBHMBaTb
pe3ynbTaTbl C 3TaNIOHOM, Npu
HeobxogMmMocTun
KOppPEeKTMpoBaTh OLLIMOKN
CaMOCTOATESbHO
KoMMyHMKaTUBHbIE: CTPOUTL
peyeBble BblCKa3blBaHWS B
YCTHOW N NMNCbMEHHON hopme;
paGoTaTb B rpynne ans
OOCTWXXEHWS Lenu; BblpaxkaTb
N aprymMeHTMpoBaTh CBOO
TOYKY 3peHust

JINYHOCTHbIE:
dopmMMpoBaHNE YMEHUS
yrnpaBnsaTb CBOEW
no3HaBaTerbHON
OEeATeNbHOCTbIO; NOHMMaHWe
3HAYNUMOCTU €CTECTBEHHO-
Hay4YHbIX 3HaHMI 4N
peLLeHNs NpakTUyYecknx 3agay




XUMUYECKOWN peakumm oT

KOHLIeHTpauuu.

11. 3aBUCMMOCTb CKOpOCTU

XUMUYECKON peakumn OoT nrowanu

COMPUKOCHOBEHMS pearnpyroLmx

BELLECTB.

12. 3aBUCMMOCTb CKOpOCTU

XUMUNYECKON peakummn oT

KatanusaTtopa.

Xumunyeckue peakumm B pacteopax (9 4)
OnekTponnMTnyeck MoHsTre o0 MNo3HaBaTenbHbIE:

as avccoumaums

SHeKTpOHMTquCKOVI anccounagunn.

OneKTponnTbl U HES3NEKTPONUTHI.
MexaHu3m aunccoumaummn
3NEKTPONNTOB c pasnn4HbIM
XapakTtepom CBA3N. CreneHb

SMNEKTPONUTUYECKON AnCcoLmaLmnn.
CunbHble 1 cnabble SNeKTponnuThI.

HemMoHcTpauum

- WcnbiTaHne Bewecte M Ux
pacTBOpOB Ha
3NEeKTPONPOBOAHOCTb.
Na6bopaTopHbIN onbIT

13. IOuccoumaums cnabbix
3NEeKTPONnToB Ha npumepe

YKCYCHOW KUCIOThI

Xapakmepu3sogamep MNOHATUS
«aneKkTponuTnyeckas
anccoumnaumnsy,
«3NEKTPONUTLI»,
«HE3NeKTPONnTbI»

YcmaHaesnueame NpUYMHHO-
CneaCcTBEHHbIE CBA3N MEXay
NpMpoaon anekTponuTa u

CTeneHbio ero gnccounaunm

YcmaHaenueams NPUYUHHO-
CNeACTBEHHbIE BA3M MeXay
TUNOM XMMMWYECKOW CBA3N B
SMNEKTPONMTE N MEXAHN3MOM
ero guccoumnaumm

OcCHOBHbIE
NoNoXeHust
Teopun
3NEKTPONUTUYECK
oW guccoumnayum

OcCHOBHbIE  MOSIOXEHNS  Teopun
3NEKTPONUTUYECKON Ouccoumnalmn.
Knaccudpukaumss MOHOB M KX
cBoKicTBa. KucrnoTbl, OCHOBaHUA W
conun KaKk  3IEeKTPOSNTLI. Nx
Knaccudumkauusa n guccoumauns
JdeMoHcTpauuun

XapakTepun3oBaTtb MOHATUS
«CTeneHb anccounauumy,
«CUibHble n cnabble
SNEKTPONUTbLI», KKATUOHbI»,
«AHWUOHBI», KKUCNOTbI»,
«OCHOBaHUSA», «CONN»

nNpoBoAUTb HabnaeHUs,
Aenatb BblBOAbI,
WHTEpNpeTMpoBaTb
MHdopmaLmIo
PerynsaiTuBHbIe: BbINOMHATD
3agaHus no onpeaeneHHomy
anroputmy, cpaBHvBaTb
pe3ynbTaTbl C 3TaNIOHOM, Npu
HeobxoaMmMocTun
KOPPEKTMPOBaTb OLLMOKM
CaMOCTOSITENTbHO
KoMMyHMKaTUBHbIE: CTPOUTL
peyeBble BblCKa3blBaHWS B
YCTHOW N NMNCbMEHHON hopme;
paboTaTtb B rpynne ans
OOCTWXXEHWS Lenu; BblpaxkaTb
N aprymeHTMpoBaTh CBOO
TOYKY 3peHust

JInyHOCTHbIE:
dopmupoBaHme
no3HaBaTenbHOro0 MHTEpeca K
N3YYEHUIO XMMWUW; MOHMMaHne
3HA4YMMOCTU €CTEeCTBEHHO-




- 3aBucuMocCTb
3NEKTPONPOBOAHOCTH YKCYCHOW
KMCNOTbl OT KOHLIEHTpaLUW.

- [BMXeHne OKpalleHHbIX MOHOB B
3MNeKTpU4eckom none.

CocTaenaTb ypaBHEHUS
3NEKTPONUTUYECKON
anccoumaunmn Kuenor,
OCHOBaHuI1 1 conen

Hay4HbIX 3HaHUN and
peweHna NnpakTn4yeckmnx 3agavd

8-9

Xumunyeckue
CBOWCTBA KMCNOT
KaK 3MneKTponmMToB

Obwume XUMuyeckue
CBOWCTBa KUCHOT: namMeHeHue
OKpacku WMHONKaTOPOB,
B3auMOOeNCcTBMEe C MeTannamu,
oKkcuaamu " rmapokcuaamm
MeTannos " conamu.

MonekynsipHble N MOHHble (NOSHbIE
7 COKpaLLEHHbIE) ypaBHEHUS
peakumn.

XNMUYECKUI CMBICIT COKpaLLEHHbIX
ypaBHEHMI. YCNoBUA MNpOTEKaHUS
peakumMn Mexay anekrponMtamu go
KoHUa. Pag akTMBHOCTWN MeTansnos.
JNTabopaTtopHbie onbIThI

14. N3meHeHne OKpacku
WHONKaTOPOB B KNCINOTHOM cpeae.
15.Peakuuns HenTpanuaaumm
pacTtBopa pasnnyHbIMK
Kncnotamu.

16. lMonydeHune rugpokcuaa meau
(M) wn ero B3aumogencTeme c
pasnMYHbIMN KACNOTaMW.

17. Bs3aumogencrBme  CUIbHbIX
kncnot ¢ okengom meam (I1).

18. BsaumopgewnctBne Kucnot c
mMeTannamu.

19. KadvecTtBeHHas
KapOOoHaT-MOH.

20. MNony4eHne CTyagHA KpeMHMEBOM
KNCNOTbI.

LWEnoyun

peakuns Ha

Xapakmepu3osampe obLLme
XUMNYECKNE CBONCTBA
Kncnot ¢ no3unumm TOL

Cocmaensme
MOJIEKYISIPHbIE, NOSHbIE U
COKpaLleHHble NOHHbIe
ypaBHEHMWS peakuun ¢
yyacTmeMm KUcroT

ApaymeHmuposame
BO3MOXXHOCTb NpOTEKaHus
peakumn c ydacTUeMm KUCNoT
Ha OCHOBe npasuna
BepTonne v psaga
aKTMBHOCTW MeTansoB

Habntdamp u onucbieams
peakuumn ¢ y4acTuem KMCnoT

NMo3HaBaTenbHbLIE:
Mcnonb3oBaTb 3HAKOBO-
CUMBONNYECKME CPEaCTBa,
OCYLLEeCTBNATL HabnoaeHus,
JenaTtb BbIBOAbI,
OCYLLECTBIATb
knaccudukauuio,
WHTepnpeTnpoBaTb
nHdopmaumio,
NpeacTaBeHHy0 B BUAE
PUCYHKOB M CXEM
PerynsaTuBHble:
nnaHnpoBaTb CBOKO
[esaTenbHOCTb U
NMpPOrHo3MpoBaTb €€
pesyrbTaTbl, BbIMOMHATb
3apaHus no onpeneneHHoMy
anroputmy, cpaBHuMBaTb
pesynbTaTbl C 3TANIOHOM, MpK
HeobxoaMmMocTu
KOPPEKTMPOBATb OLLMOKM
CaMOCTOATENBHO
KOoMMyHMKaTUBHbIE: CTPOUTbL
peyeBble BbiCKa3biBaHUS B
YCTHOW N NMNCbMEHHON hopme;
paGoTaTb B rpynne ans
[OCTMXEHUS LIenn; BblipaxaTb
N aprymMeHTMpoBaTh CBOO
TOYKY 3peHus

JInYHOCTHLIE:




21. KauecTBeHHasi peakuusi Ha
XJ10pUA- Unun cynbdaT-NoHbI

10 XumMmunyeckne O6uwue XUMUYECKMe

cBoWcTBa cBoWcTBa LLEeSToYen: Xapakmep u3oea£nb obwme

OCHOBaHUI Kak B3aUMoZeicTBne C  kucroTamu, | JUMUHEckue ceoncTsa

3NEeKTPoNnToB oKkcugamy  HemeTannos, consimu. | OCHOBaHWM € Nosnunn Toh
Obwme  xuMm4yeckne  CBOWCTBA | Cocmaensmb
HepaCTBOQMMbIX OCHOBaHWI: MONEKYNAPHLIE, MOSHbIE U
B3anMogencTteme C KUCInoTamu, COKpaLLEHHbIE MOHHbIE
pasnoxeHne npu HarpeesaHUN. ypaBHEHUS peaKLM[‘/] c
Na6opartopHble onbIThbI y4acTMeM OCHOBaHMI
22. N3meHeHne OKpacku
WHOMKATOPOB B LLEMOYHON cpese. ApaymeHmuposams
23. BsaumopgeicTeue Lienoyen c | BOSMOXHOCTb NPOTEKaHNA
YrnekncrbiM rasom. peakumit ¢ y4acTuem
24. KavecTBeHHas peakuua Ha | OCHOBaHMW Ha OCHOBE
KaTMOH aMMOHMUSI. npasuna beptonne
25. MonyueHve rugpokcuaa meaw | Habmodame u onuceieame
(I1) n ero pasnoxeHue. peakuynm ¢ yHactiem

OCHOBaHWUI
11 XuMunyeckne Obwme XUMUYeckue
CBOWCTBa conen cBOWCTBa cpeaHnx conemn: Xapakmep usosamo obume .
KaK 3NeKTPoONMTOB | B3aUMOAENCTBME C  KMUCMNOTaMM, XMMUHECKNE CBOUCTBA CONeN

Leno4Yyamu, conamm u meTtaniamu.
B3anmogencreme KUCnbIX CONen co
Lenoyamu.

JNTabopaTtopHbIe onbIThI

26. Bzanmopencteme kapboHaToB C
KncnoTtamu.

27. MNony4yeHne rMapokcmnaa xernesa
(.

28. BsammopgenctBme xenesa cC
pacTteopoM cynbcaTta meau (I1)

c no3vuun T3

Cocmaensimeb
MOJEKYISAPHbIE, NOSHbIE U
COKpaLLEHHbIE NOHHbIE
ypaBHEHMWS peakuun ¢
y4yacTnem conemn

ApaymeHmuposame
BO3MOXXHOCTb MpOTEKaHMs
peakuuin ¢ y4acTnem conemn
Ha OCHOBe npasuna
bepTonne v psga
aKTUMBHOCTW METansnoB

dhopmunpoBaHmne equHon
€CTeCTBEHHO-Hay4YHON

KapTUHbI mMupa,
dopmmnpoBaHmne YMEHUS
rpaMmoTHOro  obpauleHnss ¢
BewectsBaMnm B ObITy MU

XnMmmnyeckon naboparopum




Habntodampe u onucbieams
peakumm ¢ y4acTUeM COnewn
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MoHsTMe 0
rmaposimse conemn

Mmaoponua, kak OOMeHHoe
B3aMMOOENCTBME COMEen C BOAOW.
M'maponua conm CUNbHOIo
OCHOBaHMs W cnabon KMCNoThbl.
M'vaponua conun cnaboro oCHOBaHWS
M cunbHoW kucnoTel. LWkana pH.
HdemoHcTpauum
OnpegeneHve xapakTtepa cpeabl B
pacTtBopax conemn

YcemaHaesnusame
3aBMCUMOCTb Mexay
COCTaBOM CONu 1
XapakTepoMm ee rmgponusa

AHarnusuposame cpeny
pacTBopa C NOMOLLbIO
NHONKaTOPOB

lNpozHo3Upo8ame THN
rmaponmsa conm Ha OCHOBE
aHanuaa ee opmynbl

MNo3HaBaTenbHbLIE:
1crnosb3oBaTb 3HAKOBO-
CUMBONUYECKNE cpeacTBa Ans
pacKpbITUSA CYLLHOCTH
npoLieccoB, yCTaHaBNMBaTb
aHanoruu, genaTtb BbiBOAbI,
cocTaBnATb MHdopMaLuio B
Buge 1abnumu, cxem, onopHoro
KOHCMeKTa

PerynsituBHble:
nnaHuMpoBaTb CBOLO
[EeATenbHOCTb U
nporHo3npoBsaTb ee
pe3ynbTaTbl, BbINOMHATD
3agaHns no onpeaeneHHomy
anroputmy, cpaBHMBaTb
pe3ynbTaTbl C 3TaNIOHOM, Npu
HeobXxoanMmMocTun
KOPPEKTMPOBaTb OLLMOKM
caMOCTOATENbHO
KoMMyHuKaTUBHbIE: CTPOUTb
peyeBble BbiCKa3blBaHWUS B
YCTHOM U NUCbMeEHHON hopme;
paboTaTtb B rpynne ans
[OCTMXEHUS LIenn; BblipaxaTb
N aprymMeHTMpoBaTh CBOO
TOYKY 3peHust

JINYHOCTHBLIE:

dopmupoBaHme yMEeHNs
ynpaensTb CBOEM
nosHaBaTenbHOM

AEeATENIbHOCTbIO




13 Ypok-mo32080U wmypm «XumMu4deckue peakuuu e pacmeopax 3nekmposiumos»OboblieHne n cucrematmsaums | PMNB
3HaHWIN No TeMe
14 KoHTponbHada pabota Ne 1 no Teme «XvMnieckne peakumm B pacTBOpax 3reKTPONUTOBY
HemeTtannbl u nx coeguHeHuns (21 4)
15 O6was CtpoeHune aTomoB 06 MNo3HaBaTesnbHbIE:
XapaKTepucTuka HEMETANMOB M WX TMOJIOXEHNE B BACHAMb, HTO Takoe co3gaBaTtb 0600w eHms,
HemeTansnos Mepuognyeckon cucteme. Psg HEMETanb yCTaHaBnueaTtb aHanoruu,
3ANEeKTPoOTPULATENBHOCTH. Xapakmepu3oeamsb penatb BbiBOAbl. [MonyyaTtb
Kpuctannuyeckme PELWETKN | xyMmmuueckme aneMeHTbl- MHdOpMaLMIO M3  pasfiNYHbIX

HemeTanmnoB — MNPOCTbIX BELLECTB.
Annotponua M €€  NPUYUHBI.
dunsnyeckme CBONCTBa HEMETAMOB.

Obwme  xuMmmyeckme  CBOWCTBa
HemeTannos:

OKUCIUTENbHbIE 7
BOCCTAHOBUTESbHbIE.
OdemMoHcTpauun

Konnekums HemeTannos.

Mopenwu KPUCTaNIN4eCcKnx
PELWETOK HEMETAsIOB: aTOMHbIE U
MOJIEKYNSAPHbIE.

O30HaTOp M NPUHLMMNLI ero paboThl
opeHne HemMeTanmoB - NPOCTbIX
BELLLECTB: cepbl, hocdopa,
OPEBECHOrO yrnsi.

HemeTansbl, UX CTPOEHNe,
dusnyeckne n xmmmnieckme
CBOWCTBA MPOCTbIX BELLECTB-
HemeTannos

lNpedcka3bieamb CBONCTBA
3N1IEMEHTOB-HEMETAISIOB B
3aBUCMMOCTM OT KX
nonoxenus B NCX3

YcmaHaesnueame NpUYMHHO-
CneacTBEHHbIE CBA3N MEXAY
CTPOEHMEM aTOMa,
XUMNYECKOWN CBA3bIO, TUNOM
Kpuctannnyeckon peLueTkm
HemMmeTanna v ero
coeaMHEHNn N PU3NYECKUMM
CBOMCTBaMU JaHHOIo
HemeTanna v ero
coeaNHEHNN

Jloka3bieamp
OTHOCUTENbHOCTb MOHATUN
«MeTann» u «kHemeTann»

NCTOYHMKOB n
npeobpa3oBbiBaTh €€
PerynatuBHble:
opmynMpoBaTh Lefb ypoka u

CTaBuUTb 3agauum,
Heobxoaumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOI OeATeNbHOCTb n
nporHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUU c

NnpeasioXXeHHbIM  anropuTMOM,
CBEpATb CBOM [OENCcTBUSA C
Lenbto

KoMMyHMKaTUMBHbIE: CTPOUTb

pedeBble BbICKa3blBaHWS B
YCTHOM dopme, CTPOUTb
apdekTnBHOE

B3aMMoOJencTame c

OAHOKITaCCHMKaMK, BblpaXaTb
M aprymeHTuMpoBaTb CBOIO
TOYKY 3peHus
JInyHOCTHBLIE:
dopmmnpoBaHme




Nno3HaBaTesNbHOro MHTepeca K
N3y4YeHUto XMMUN,
dopmupoBaHme Hay4YHOro
MWPOBO33PEHUS, MOHUMAHUE
3Ha4YMMOCTM €CTEeCTBEHHO-
Hay4HbIX 3HaHWI ans
peLLeHns NpakTUYecknx 3aaad
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O6was
XapaKkTepucTumka
HemeTannos VIIA
— rpynnbl —
rarioreHoB.
MHCTpyKTax no
Tb

[[anoreHbl, CTpOeHue  ux
aTtoMoB 1 Monekyn. dusnyeckne u
XMMUYECKMe CBOWCTBA rasfiloreHos.
3aKOHOMepPHOCTU N3MEHEHMS
CBOWCTB ranoreHoB B 3aBUCMMOCTU
OT Ux NonoxeHus B Neprnogmyeckom
cucteme. HaxoxgeHue ranoreHos B
npupoae " nx nonyyeHue.
Buonoruyeckoe 3HayeHwue 7
NPUMEHEHNe ranoreHoB.
OemMoHcTpauun
O6pasubl ranoreHoB -
BELLEeCTB.
B3anmopgencrteme
MeTannamu.
BbiTecHeHne xnopa 6pomom unu
noga u3 pacTBopoB MX CONen

NPOCTbIX

ranoreHoB C

Xapakmepu3osams
CTpOeHue, hnsnveckune u
XUMUYecKne CBOMNCTBA,
nony4yeHne n NpMMeHeHui
ranoreHoB B nnaHe obLero,
0COBEeHHOro 1 eAMHNYHOro

YcmaHaesnueame NpUYMHHO-
CNeACTBEHHbIE CBA3N Mexay
CTpOeHnem aTtoma,
XMMUYECKOWN CBA3bIO, TUMOM
KpUCTannmnyeckon peLeTkm y
rasioreHoB U pU3nN4eCKUMmn
CBOMCTBaMn 3TUX BELLECTB
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CoeaunHeHus
rafioreHoB

"anoreHoBogopoabl "
COOTBETCTBYIOLUME MM  KUCHOTbI:
nnaBunKoBas, consHas,
OpomoBoaopoaHas,
MOO0BOAOPOAHAS.
KayecTBeHHble peakummn Ha
ranoreHna-uoHsbl. MprmeHeHne
CoeVHEHU ranoreHoB U  uX
ouonornyeckasi porsib.
HOemoHcTpauum

[[anoreHngpl.

Xapakmepusosams COCTaB,
u3nyeckmne n XMMn4eckme
CBOWCTBA, Nnosny4yeHne n
NPUMEHEHNE coeaNHEHNN
ranoreHoB

Hasbisamb coeguHeHus
ranoreHoB nNo oopmyne u
cocmaerisime OpMyIbl No
NX Ha3BaHWUIO

No3HaBaTesnbHbIE:
ncrnonb3oBaTb 3HaKOBO-
CUMBOJSIMYECKNE CpeacTBa Anis
pelweHnss 3agadv; co3gaBaTb
0606LeHnsn, ycTaHaBnuBaTb
aHanoruu, pgenaTb BbIBOAbI.
Monyyate wWHdpOpMauuio K13
pasfnnyHbIX  UCTOYHUKOB W
npeobpa3oBbiBaTh €€
PerynatuBHble:
dopMynupoBaTb LiENb ypoka U

CTaBuUTb 3agayu,
Heobxogumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaATenbHOCTb n
NPOrHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeanioXeHHbIM  anropuTMoMm,
CBEpATb CBOM [OENCTBUA C
uenbto

KoMMyHuUKaTuBHbIE: CTPOUTb

peyeBble BbiCKasblBaHUA B
YCTHOM dopme, CTPOUTb
apbekTnBHOE

B3auMoaencTeune c

OOHOKMaCCHUKaMW, BblpaXxaTb
W aprymMeHTMpoBaTb  CBOIO




Konnekuus NPMPOAHbIX
coeMHEHUn xnopa.
Na6opatopHbin  onbIT  29.

KauecTtBeHHas peakumna Ha xnopua-
NOHbI

YcmaHaesnueame NpUYMHHO-
CneaCcTBEHHbIE CBA3WN MEXay
CTPOEHMEM aTOMa,
XUMNYECKOWN CBA3bIO, TUMOM
KpUCTanmn4eCckon peLleTkn y
ranoreHoB n orusmy4ecKknmm
CBOMCTBaMM 3TUX BELLECTB

BbinosiHsme pacyeTbl o
XMMUYecKkum coopmyram u
YpaBHEHUAM peakLui,
npoTeKalLwmx ¢ yyactmem
COEMHEHUI ranoreHoB

TOYKY 3peHus
JINYHOCTHBIE:

dopmupoBaHme

no3HaBaTenbHOro MHTEpeca K
N3y4eHnIo XUMUN,
dopmMmmpoBaHme Hay4HOro
MWPOBO33PEHNLA, MOHUMaHue
3HA4YMMOCTU €CTEeCTBEHHO-
Hay4YHbIX 3HaHW ans

peweHna npakTn4eCkmnx 3aaa4y
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Ob6was
XapaKTepucTuka
anemeHToB VIA-
rpynnbl —
XarnbKOreHoB.
Cepa

Obuwas XapaKTepucTuka
anemeHToB VIA-rpynnel. Cepa B
npupoge W €€  nomnyyveHue.

Ann0Tpong|e MOD,VIC*)I/IKaLI,I/II/I cepbl

M uUx cBoMCTBA. XUMUYECKME
CBOWCTBA Cepbl N €€ NpUMEHEHKe.
HemMoHcTpauum
Bsaumopgencrteue cepbl C
MeTannamu. [oOpeHue cepbl B
Kucrnopoge

Lasampb obuyyto
XapaKTepuCTUKy aToMOB,
NPOCTbIX BELLECTB U
coeIMHEHWNI XanbKOreHoB B
3aBUCUMOCTU OT UX
nonoxxexHus B NCX3

Xapakmepu3soeameb
CTpPOEeHWe, annoTponuio,
dusnyeckmne n Xummnieckme
CBOWCTBA, Nnosny4yeHne n
npYMeHeHne cepbl

YcmaHaenueams NPUYNHHO-
CNeACTBEHHbIE CBA3N Mexay
CTpOEeHnem atoma,
XMMNYECKOW CBSA3bIO, TUMOM
KpUCTanM4ecKkon peLueTku
cepbl U ee hn3N4ECKUMN U
XMMWYECKMMM CBONCTBAMM

BbinonHsime pacyeTbl No
XMMUYECKUM chopMynam U
ypaBHEHUSIM peaKLmi,

MNo3HaBaTenbHbIE:
co3gaBaTb 0600LLeHns,
yCTaHaBNuBaTb aHanorum,
penate BbiBOoAbl. [lpoBoanTb
HabntogeHwe,
CTPYKTYpPUpOBaTb
MHdopMaLmIo
PerynatuBHble:
dopMynumpoBaTb LiENb ypoka U

CTaBuUTb 3agauum,
Heobxoanmble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaTenbHOCTb n
NPOrHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeasioKeHHbIM  anropuTMoMm,
CBEpATb CBOM [OENCTBUSA C
uenbto

KoMMyHuKaTuBHbIE: CTPOUTb

pedeBble BbICKa3blBaHWS B
YCTHOM dopme, CTPOUTb
apdekTnBHOE




NPOTEKAILLUM C y4acTUeM
cepbl

Habntodameb v onuckieams
XUMMUYECKUIN SKCMEPUMEHT MO
rOPEHNI0 cepbl HA BO3AyXe U
B KMcnopoae ¢ cobnogeHnem
npasun Tb

19

CepoBogopoa u
cynbuabl
MHCTpyKTax no
T6

CepoBogopon;: cTpoeHne
MoseKynbl, omanyeckme u
XMMUYECKNe CBOMCTBA, NonyveHve
n 3Ha4yeHne. CepoBogopoaHasi
kncnota. Cynbduasl 1 nx
3HaveHue. JllommHOGOpbI.
OemoHcTpaumn: Konnekums
cynbungHbIx pya. KayectBeHHas
peakums Ha cynbgna-NoHbl

Xapakmepu3oeamb COCTaB,
dusn4eckmne n xummnieckme
CBOWCTBA, Nnosny4yeHne n
NPUMEHEHNE CoeaNHEHNN
cepbl B CTENEHN OKUCHEHWS -
2

Hasbisamb coeguHeHus
cepbl B CTENEHN OKUCHEHWS -
2 o popmyrie n cocTaBnsTb
dopmynbl N0 Ha3BaHMIO.

Cocmaernsms
MOJIEKYIISAPHbIE U NOHHbIE
ypaBHEHUS peakuni,
XapaKkTepusytoLLmne CBoNCcTBa
cepbl B CTENEHN OKUCTEHUS -
2

Onuckigamb npouecchbl
OKWUCIEHNA-BOCCTAHOBIEHUS,
onpeaensaTb OKUCNUTENb U
BOCCTaHOBUTENb U
COCTaBNATb 3NEKTPOHHbIN
©anaHc B peakuusix ¢
y4yacTueMm cepbl B CTENEHN
oKucneHuns -2

20

KucnopogHslie
COeaNHEHNs cepbl

Okeng  cepbl(1V), cepHuctas
Kucnota, cynbutbl. KadectBeHHasi

3anucbisams oopmMynbl
OKCWZOB Cepbl, Ha3bIBaTb MX,

B3aMMoJencTame c
OLHOKIMaCCHMKaMM1, BblpaXaTb
W  aprymeHTupoBaTb  CBOK
TOYKY 3peHust
JINYHOCTHbIE:
dopmupoBaHme
yrnpaensTb
nosHaBaTenbHOMN
[EeATEeNbHOCTbIO,
dopMMpoBaHME NPaBUIbHOMO
obpalleHns ¢ BellecTBamu B
XumMmyeckon nabopatopum K
ObITy

yMeHUs
cBoen




peakumda Ha Ccyn bd)I/IT-I/IOH .

Oxkeng  cepbl  (VI), cepHas
Kncnora, cynbdarbl.
Kpuctannorngpartbl.

OdemMoHcTpauun
O6ecuBeymBaHne OKpaLLEeHHbIX

TKaHEN N LUBETOB CEPHUCTbLIM ra3om.
B3anmopgencrteme

KOHLLEHTPUPOBaHHOM CcepHon
KMCNOTbI C MeablHo.
O6yrnueaHue OpraHn4yecKnx
BeLlecTs KOHLIEHTPUPOBaHHOM
CEPHON KMUCIOTOM

Na6opatopHbin  onbiT  30.
KayecTtBeHHas peakums Ha

cynbdaT-NOoHbI

onucbIBaTb CBOWCTBA Ha
OCHOBE 3HaHWUMN O KUCMOTHbIX
okcuaax

Xapakmepu3zoeamsb COCTaB,
usmyeckne n xmmmnyeckme
CBOWCTBA CEPHON KUCMOTbI
KaK anekTponuTa

Xapakmepusogampe CBONCTBaA
KOHLIEHTPUPOBAHHOW CEPHOM
KMCNOTbI Kak OKUCNUTENs

Cocmaensme MONeKynsipHble
N NOHHbIE YPaBHEHMS
peakumin, XxapakTepuayroLimne
XUMNYECKNE CBONCTBA
CEPHOWN KUCIOThI

PacnosHasams cynbdgat-
NOHbI

Onucbisamb NpoLEecchl
OKNCNEeHNA-BOCCTaHOBMNEHNS,
onpeaensaTb OKUCINTENDb U
BOCCTaHOBUTEMb U
COCTaBNATb 3MEKTPOHHbIN
©anaHc B peakuusix ¢
y4yacTueM cepbl B CTENEHN
OoKucneHmsa +4 n +6

BbinosiHsame pacyeTbl No
XMMUYeckum coopmyram m
YpaBHEHUSM peakumi,
npoTeKaLwmx ¢ yyactmem
CEPHOMN KUCIOThI
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Ob6was
XapaKTepucTuka
anemeHToB VA —

O6Lwwasa xapakTepnuCTMKa I1EMEHTOB
VA-rpynnbl. A30T, CTPOEHUE ero
artoma un monekynbl. dnsnyeckme m

LHaeampb o6uyto
XapaKTepuUCTMKy aTOMOB,

MNo3HaBaTenbHbIE:
co3gaBaTb
yCTaHaBNuBaTb

0600LLeHns,

aHanoruu,




rpynnel. A3oT

XMMUYEeCcKne CBONCTBA U
npuMeHeHue asoTta. A3oT B
npupoae u ero Guonoruyeckas
poneb.

HOemoHcTpauum

Ownarpamma «CocTas Bo3gyxa»
BuaeodparmeHTbl 1 cnangbl «MTndbn
6a3zapbi»

NPOCTbIX BELLECTB U
coegnHeHun anemeHToB VA-
rpynnbl B 3aBUCMMOCTU OT UX
nonoxexus B NCX3

Xapakmepu3soeame
CTpOeHue, hmsnveckune un
XMUYecKne CBOWCTBA,
Nony4yeHne n NPUMeEHeHne
asoTa

YcmaHaesnueame NpUYMHHO-
CNeACTBEHHbIE CBA3N Mexay
CTpOeHMeM aToma,
XMMUYECKOWN CBA3bIO, TUMOM
KpUcTannnyeckon peLueTkm
asoTta n ero o1san4ecknmMm n
XMMUYECKMMU CBOMCTBaAMMU

BbinosHsme pacyeTbl Mo
XMMUYeckum coopmyrnam m
YpaBHEHUSM peakumi,
npoTekarLwmM ¢ y4actmem
asota
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Ammuak. Conu
aMMOHU4

AMMUaK, CTpOEHNE MONEKYINbI U
duraundeckune ceonctea. AMMuadHas
BOAA,, HaLATbIPHbIN CNUPT, rugpaT
ammMmnaka. [JOHOpPHO - akLenTopHbIn
MexaHu3m obpasoBaHus KaTnoHa
amMoHus. BoccTtaHoBuTENbHBbIE
csoncTea ammmnaka. Conn aMmmoHus
N nx npumeHeHne. KayectseHHas
peakums Ha KAaTMOH aMMOHUSI.
HemMoHcTpauum

MonyyeHne, cobmpaHme n
pacno3HaBaHve aMMunaka.

Xapakmepu3soeampb COCTaB,
CTPOEHME MOSeKy b,
u3n4eckmne n XMMmn4eckme
CBOWCTBA, Nnosfy4yeHne n
NPUMEHeHNEe amMmnaka

Hasbieamp conmin ammMoHusi No
dopmynam n cocTasnsTb
dopMyJSibl MO UX HAa3BaAHUAM

Cocmaensime MONeEKyInsipHble
N NOHHbIE YpaBHEHUS

aenatb BbiBoAbl. [1poBOAMTL
HabntogeHwe,
CTPYKTYpPUpOBaTb
MHdopmaLmio
PerynatuBHble:
dopmMynupoBaThb LieNb ypoka U

CTaBuUTb 3agayu,
Heobxogumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaATenbHOCTb n
NPOrHO3NpPOBaThb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeasioKeHHbIM  anropuTMoMm,
CBEpPATb CBOM [OENCTBUSA C
uenbto

KoMMyHuKaTuBHbIE: CTPOUTb

peyeBble BbICKasblBaHUS B
YCTHOM dopme, CTPOUTb
aphekTnBHOE

B3auMoaencTeune c

OOHOKIMaCCHMKaMM1, BblpaXaTb
W  aprymeHTupoBaTb  CBOK
TOYKY 3peHust
JINYHOCTHBLIE:
dopmunpoBaHme
yrnpaensTb
nosHaBaTernbHOMN
JeATenbHOCTbIO,
dopMMpoBaHME NPaBUIbHOMO
oOpalleHns ¢ BellecTBamu B
XumMmyeckon nabopatopum K
ObITy

yMEeHUs
cBoen




PasnoxeHne guxpomata aMMOHUSA
Na6opaTopHbIn onbIT 31.
KauecTBeHHas peakums Ha KaTUOH
aMMOHMSA

peakumin, XxapaktepuayroLme
XUMNYECKNE CBONCTBA
aMmmMuaka 1 conen aMmMoHus

Cocmaensme ypaBHEHUS
OKUCNNTENBHO-
BOCCTaHOBUTESbHbIX peakLuii
C yyacTMem ammmaka c
NMOMOLLIbIO MeToAa
3NEeKTPOHHOro 6anaHca

YcmaHaesnueame NpUYMHHO-
CNeACTBEHHbIE CBA3N Mexay
BUOOM XMMUYECKON CBA3MN,
TUMOM KpUCTanmyeckon
peLleTKM B amMmake 1 consax
aMMOHUSA N PUBNYECKUMN 1
XMMUYECKMMU CBOMCTBaAMMU
3TUX BeLeCcTB

Habntodame u onucsieams
XUMMUYECKUIN SKCMEPUMEHT MO
pacno3HaBaHMi0 NOHOB
aMMoHMSA ¢ cobntogeHnem
npasun Tb

BbinosiHsme pacyeTbl o
XMMUYECKUM hopmMyram u
YpaBHEHUSM peakumi,
npoTekarLwmM ¢ ydactmem
amMmmMmaka

23-24

KucrnopogHslie
coeanHeHuns
asoTta

Okeunapl asora:
HeconeobpasyLwme U KUCMOTHbIE.
A30oTUCTasa KUCroTa W  HUTPUTHI.
A30THas kucrnoTa, e€ nonyyeHve u
cBoncTtea. Hutpartsbl.

3anucbisamp dopmMynbl
OKCMAOB a30Ta, Ha3blBaTb UX,
onucbiBaTb CBOWCTBA Ha
OCHOBe 3HaHWUI 06 okcuaax

No3HaBaTesnbHbIE:

co3gaBaTb 0bobueHns,
yCTaHaBNuBaTb aHanorum,
aenatb BbiBoAbl. [1poBOAMTL
HabnogeHwe,




HemMoHcTpauum

B3aumopencrteme
KOHLIEHTPUPOBAHHOW a30THOM
KMCROTbI C Mebto

"lopeHune YepHoro nopoxa
PasnoxeHue HUTpaTa Kanus u
ropeHne OpeBecHOro yrofibka B Hem
Na6opaTopHbIn onbIT 32.
Xnmuyeckne CBOMCTBa a3oTHOM
KMCHOTbI KaK anekTponuTa

Cocmaensime MONEKyInsipHble
N NOHHbIE YPaBHEHMS
peakumin, XxapaktepuayroLme
XUMNYECKNE CBONCTBA
OKCWMIOB a30Ta 1 a30THOM
KMCINOTbI KaK anekTponuTa

Xapakmepu3zogams a30THYIO
KUCMOTY KaK OKUCIUTENb

Cocmaernsimb ypaBHeHUst
OKUCNUTENBbHO-
BOCCTaAHOBUTENMbHbIX
peakunin, XxapakTepuayoLmx
XUMUYECKne CBOMNCTBA
A30THOW KUCIOTbI Kak
OKUCNWUTENS, C MOMOLLIbIO
MeTo4a 3NIEKTPOHHOrO
OanaHca

BbinonHsms pacyeTbl No
XMMUYECKUM hopmyriam u
YpaBHEHUAM peakLuui,
nNpoTeKaLmMX C y4acTuem
a30THOW KUCIOThI

CTPYKTypupoBaTb
MHdopmaLmio
PerynatuBHble:
dopmynupoBaThb LieNb ypoka U

CTaBUTb 3agauu,
HeobxoauMble ans ee
JOCTVMDKEHUs,,  MnaHMpoBaTb
CBOIO [AeATenbHOCTb "
NPOrHo3npoBaTb ee
pesynbTatbl; paboTatb B
COOTBETCTBUM c

npeaniokeHHbIM  anropuTMoM,
CBEPSATb CBOW [ENCTBUS C
Lenbto

KoMMyHUMKaTUMBHbIE: CTPOUTb

peyeBble  BbICKAa3blBaHWs B
YCTHOW dopme, CTpPOUTL
apdekTnBHOE
B3auMOgencrTene c
OAHOKITaCCHMKaMK, BblpaXaTb
W aprymeHTMpoBatb  CBOIO
TOYKY 3peHus
JInyHOCTHbIE:
dopmmpoBaHmne yMeHUs
ynpaensTb CBOEM
nosHaBaTenbHOMN
0EeATENbHOCTbLIO,

dopMMpoBaHME NPaBUIbHOMO
obpalleHns ¢ BellecTBamu B
XUMMyeckon nabdopartopum u
ObITy

25

docdop n ero
coefuHeHnst

docdop, cTpoeHne atoma 1
annotponus. docduasl. PoccuH.
Oxkeng docdopa(V) n
opTodocdopHasa kucnoTa.

Xapakmepu3zosamsb
CTpOeHwue, anmnoTponuio,
usnyeckne n xmmmyeckme
CBOWCTBA, NOoMy4YeHne u

No3HaBaTesnbHbIE:

co3gaBaTb 0600LLeHns,
yCTaHaBnMBaTb aHanorum,
aenatb BbiBoAbl. [lpoBOAMTL




docaTtbl. PocchopHble yaobpeHus.
MNHcekTuumnapl.

OemoHcTpauun O6pasubl
NPUPOAHbLIX coeanHeHnn docdopa.
"opeHune hoccopa Ha Bo3ayxe 1 B
kncnopoge. NonyyeHne 6enoro
docdopa 1 ncneiTaHmMe ero
CBOWCTB

Na6opaTopHbIn onbIT 33.
KayecTBeHHas peakumsi Ha
docaT-noH

npumMmeHeHune ocdopa

CamocTodaTensHo
ornuchkleamb CBOWCTBA
okcmaa docdopa (V) kak
KMCNOTHOrO oKkcraa u
ceoucTBa ochopHom
KMCNOThI

Unnocmpupogams CBONCTBA
okeuaa pocdopa (V) n
docdhopHOM KNCTOThI
ypaBHEHUSMU
COOTBETCTBYIOLLMX peakLnit

PacrnosHasams hocdart-
NOHbI

HabnoaeHue,
CTPYKTYpUpOBaTb
MHdopmaLmIo
PerynsaTuBHble:
dopmynMpoBaTh LeNb ypoka 1

CTaBuUTb 3agauu,
Heobxoaumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOI OeATeNbHOCTb n
nporHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUU c

NpeanoXeHHbIM  anropuTMomMm,
CBEpPSATb CBOW [ENCTBUS C
Lenbto

KoMMyHUMKaTUMBHbIE: CTPOUTb

peyeBble BbiCKasblBaHUA B
YCTHOM dopme, CTPOUTb
apdekTnBHOE
B3aMMOJencTeme c
OAHOKMaCCHMKaMK1, BblpaxaTb
W  aprymeHTMpoBaTb  CBOK
TOYKY 3peHust
JIN4HOCTHbIE:
dopmunpoBaHme yMEHUS
ynpaensTb CBOEM
nosHaBaTenbHOM
0eATeNbHOCTLIO,

dopmMMpoBaHME MPaBUIBLHOMO
oOpalleHns ¢ BellecTBamu B
XMMuyeckon nabopatopum u
ObITy

26

Ob6was
XapaKTepucTuka
anemeHTOoB |IVA-

O6Lwasa xapakTepuCTMKa 31EMEHTOB
IV A-rpynnbl: 0co6eHHOCTH
CTPOEHUSA aTOMOB, NMPOCTbIX

Laeampb o6uyto
XapaKTepuUCTMKy aTtoMam,
NpOCTbIM BELLLECTBaAM U

No3HaBaTesnbHbIE:
co3gaBaTb 0600LLeHns,
yCTaHaBnMBaTb aHanoruu,




rpynnel. Yrnepoa

BELLLeCTB U COegNHEHNN B
3aBUCMMOCTU OT MOJIOXKEHUS
anemeHToB B [leprnognyeckon
cucteme. Yrnepoa. AnnoTpornHble
Moaudbukaummn: anmas, rpadour.
AMOPMHBIN YrIepoa: caxa,
aKTMBUPOBAHHbIN Yronb.
Apcopbumnsa. Xnmudeckne CBONCTBa
yrnepoga. Kokcoxummyeckoe
NPOU3BOACTBO U €ro NPOAYKUUS.
Kapbuabl.

OemoHcTpaumn Konnekums
«O0pasLbl NPUPOAHbLIX COeAUHEHUN
yrnepoga»

MopTtpeT H.[.3enuHckoro.
MornolieHne aKkTMBUPOBaHHbBIM
YrMéM pacTBOPEHHbLIX BELLECTB UMK
rasos.

YCTPOMCTBO NpoTMBOrasa.

coegnHeHust anemeHToB IV
A-rpynnel B 3aBUCUMOCTU OT
nx nonoxeunmsa B NCXO

Xapakmepu3soeame
CTpPOEeHWe, annoTponuio,
dusn4eckne n Xummnieckme
CBOWCTBA, Nnosny4yeHne n
NpPUMeHeHne amopdHOro
yrnepoga

CpasHusamb CTPOEHNE U
CBOWCTBa anmMasa u rpacuta

Onucbieamb OKUCNUTESbHO-
BOCCTaHOBUTENbHbIE
CBOWCTBA yrrnepoaa

27

KucnopogHslie
coeuHeHus
yrnepoga

Oxkewng yrnepoga(ll): ctpoeHue
MOJIEKYIbI, MOSTyYeHne 1 ero
ceowictBa. Okeung yrnepoga(lVv):
CTpOEHMEe MOseKyrbl, MOny4YeHne n
€ro CBOKMCTBA. YrornbHas KACroTa.
Conu yroneHon KMCNoThbl:
kapOoHaTbl 1 rmgpokapboHaThl.
TexHuyeckasa n nuwesas coga.
Na6opaTopHbIn onbIT 34.
lNony4eHne 1 cBOMCTBA YrosfibHOM
kncnotel. 35. KayecTBeHHas
peakums Ha kapboHaT-NOHbI

Xapakmepu3zoeams COCTaB,
usnyeckme n xummieckme
CBOWCTBA, NOMy4YeHne 1
NPYMEHEeHMe OKCMO0B
yrnepoga

YcmaHaenueamb NPUYUHHO-
CNeACTBEHHbIE CBA3N Mexay
BMAOM XMMUYECKOMN CBA3N U
TUMNOM KpUCTann4eckomn
peLleTKM B okcuaax yrrnepoga
N UX PUNYECKUMU U
XMMWYECKUMMN CBONCTBaMU, a
Takke NpUMeHeHnem

Cobnodams npasuna Tb npu
NCNOMb30BaHMMN NEYHOTO
OTONsEHMS.

aenatb BbiBoAbl. [1poBOAMTL
HabntogeHwe,
CTPYKTYpPUpOBaTb
MHdopmaLmio
PerynatuBHble:
dopmMynupoBaThb LieNb ypoka U

CTaBuUTb 3agayu,
Heobxogumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaATenbHOCTb n
NPOrHO3NpPOBaThb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeasioKeHHbIM  anropuTMoMm,
CBEpPATb CBOM [OENCTBUSA C
uenbto

KoMMyHuKaTuBHbIE: CTPOUTb

peyeBble BbICKasblBaHUS B
YCTHOM dopme, CTPOUTb
aphekTnBHOE

B3auMoaencTeune c

OOHOKIMaCCHMKaMM1, BblpaXaTb
W  aprymeHTupoBaTb  CBOK
TOYKY 3peHust
JINYHOCTHBLIE:
dopmunpoBaHme
yrnpaensTb
nosHaBaTernbHOMN
JeATenbHOCTbIO,
dopMMpoBaHME NPaBUIbHOMO
oOpalleHns ¢ BellecTBamu B
XumMmyeckon nabopatopum K
ObITy

yMEeHUs
cBoen




Okasbigeampb NepByto MOMOLLb
npv OTpaBfEeHNUN YrapHbIM
rasom

Xapakmepu3oeamb COCTaB,
dusnyeckne n xmmmnieckme
CBOWCTBA, Norny4vyeHne u
NPUMEHEHWE YroSibHOM
KMCNOThl

PacnosHasamse kapboHaT-
NOHbI

BbinonHsms pacyeTbl No
XMMMYeckum coopmyrnam m
YpaBHEHUAM peakLuui,
NpoTeKaLmMX C y4acTuem
coeanHeHnn yrnepoga
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Yrnesogopoab!.
MHcTpykTax no
6

OpraHunyeckas XUMUSL.
Yrnesogopoaesl..

MeTaH, 9TaH W nponaH Kak
npegenbHble (HacblILWEHHbIE)
yrneBogopoapl. OTnneH n
aueTuneH, Kak  HenpegenbHble

(HeHacblWeHHbIE)  yrnmeBogopoabl.
CTpyKTypHble (hopMynbl BeLlecTB.
lopeHne yrnesogoponoB. Peakunn

Xapakmepu3soeame
ocobeHHOoCTK cocTaBa U
CBOWCTB OpraHn4ecKkux
coeaNHEHNN

Pasznuyams npefensHble U
HenpegernbHble
yrneeogopoabl

Hasbieamp u 3anucbieamp

No3HaBaTenbHbIE:

ncrnonb3oBaTb 3HakoBoe
MOLEennpoBaHme,
OCYLLECTBIATb CpaBHEeHwME,
Knaccudpukaumo, cosgaBaTb
0bo0LeHns, ycTaHaBnMBaTb
aHanoruu, pgenaTb BbIBOAbI,
CTPYKTYpPUpOBaTb
MHdopmaLmio

JAervapvpoBaHuns npeaenbHbIX PerynaTtusHbie:
YrneBoaopo/I0B. KauecTBeHHble | POPMYIbI ('V'Oﬂe'(y”;'f’”b'e n dhopmynmpoBaTh Liernb ypoka u
peakuum Ha HenpeaenbHble CTPYKTYpHbIE) BaKHENLLVX CTaBuUThb 3agauu,
coevHeHUs. npeacrasuTenen Heobxoaumble ans ee
OdemoHcTpauumn yrnesonoponos OOCTUDKEHUS, nnaHnpoBaTh
Mogenu  Monekyn  MeTaHa, CBOIO [eATenNbHOCTb n
aTaHa, aTunexa, aueTunexa. MPOrHo3MpoBaTh ee
Bsaumopgencrteune aTuUneHa C pesynbTaTbl; pabotatb B
OpOMHOM BOAOW U  PaACTBOPOM COOTBETCTBMM c




nepmMmaHraHata Kanusa

npeasioXeHHbIM  anropuTMoMm,
CBEpPATb CBOM [OENCTBUSA C
Lenbto

29 Kucnopogcogepx | CnnpTtbl. QTUMOBLIV CNUPT, €ro
aume nonyyeHme, NpUMEHeHIe 1 Xapakmepuzosampb cnvpTbl U | KOMMyHUKaTMBHbIE: CTPOUTH
opraHMJeckme hraMonoryeckoe feiicTame. KapOOHOBbIE KNCNOTbI Kak peuesble  BbiCkasbiBaHMA B
CoeanHeHus TpéxaToOMHbIA CANPT MMNLEPUH. KncnopoAcoAepxalyne YCTHOW (popMe, BECTM auanor
KauecTBeHHas peakuus Ha OopraHumyeckne coeanHeHnst N y4yacTBOBaTb B [MCKYCCUM
MHOroaToOMHbIE CNUPTbI. YKCYCHas K AnNs BBIABNEHMS PasHbIX TOHEK
nlaccumuytposamb CinpTel 3pEeHust Ha paccMaTpuBaEMylo
KMcnoTa - npegcraBuTenNb Knacca y
Mo YMCNY r’MAPOKCUINBbHbIX
KapOOHOBbIX KNCITOT MH(OPMALWMIO,  BblPaXaTb U
: rpynn B Mx Momnekyrnax
[leMOoHCTpaLMN aprymeHTUMpoBaTb CBOK TOMYKY
O6LLUMe XMMUYECKME CBOMCTBA Hasblieamb npeacraButenem 3peHn4
KMCIOT Ha NpuMepe YKCYCHOW OAHO M MHOroaTtoMHbIX JinuHocTHbIe:
K1cnoTbl. KauecTBeHHas peakums CNMPTOB U 3an1CbiBaTh MX popmmposarve
Ha MHOroaTOMHbIe CrMpPThI opMyrbl ROBPOCOBECTHOMO OTHOLLEHMA
K YYEHMIO 7 yMEeHUs
ynpaensiTb CBOEeMn
no3HaBaTenbHOM
0eATeNbHOCTLIO
30 KpemHun n ero KpemHuiA, CTpoeHne ero atoma u X NMo3HaBaTenbHbLIE:
coeuHeHus ceornictBa. KpemHun B npupoge. apakmepusoeanmb co3fgaBaTb 0600LLeHns,
Cvnuumabl v cumaH.  Okcmg | CTPOSHWE aTOMOB yCTaHaBNuBaTb aHanorum,

kpemHua(lV). KpemHuesasa kucnota
n eé conm.

HemMoHcTpauum

Konnekuns «O6pasupbl
NMPUPOAHBIX COEANHEHUIN KPEMHUSI»

Konnekumnss cTtekna, Kepamukuy,
LeMeHTa 1 n3genum n3 Hux

Na6opaTtopHbin  onbIT  36.
MponyckaHne yrnekucnoro rasa
Yepes pacTBOp CuUnuMkaTa HaTpus

Kpuctannos, usndeckue u
XMUYecKne CBOWCTBA,
Nnony4YyeHne n NPUMeEHeHne
KpeMHus

YcmaHaesnueame NpUYMHHO-
CNeACTBEHHbIE CBA3N Mexay
CTpOeHMeM aToma, BUOOM
XMMWYECKOW CBA3UN, TUMOM
Kpuctannnyeckon peLueTkm
KPEMHUA U ero punsnveckumm
N XMUMUYECKNMUN CBOMNCTBaMM

BbinonHsme pac4yeTbl No
XMMUYECKUM cbopMyriam m

aenatb BbiBOAbl. [1poBOAMTL
HabntogeHwe,
CTPYKTYpPUpOBaTb
MHdopmMaLmIo
PerynatuBHble:
opmynMpoBaThb Lefb ypoka u

CTaBuUTb 3agauum,
Heobxoanmble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaATenbHOCTb n
NPOrHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c




ypaBHEHUSIM peaKumi,
NpoTeKalLmMX C yyacTmem
KPEMHUSI U ero coeauHeHn

Xapakmepu3zogams COCTaB,

npeanioXeHHbIM  anropuTMom,
CBEpPATb CBOM [OENCTBUSA C
Lenbto

KoMMyHuKaTuBHbIE: CTPOUTb

peyeBble BbiCKasblBaHUS B
cpmavvlqecme N XuMmn4eckme YCTHOl  chopMe,  CTPpOWUTb
CBOWCTBA, Mony4eHne n - achcheKTUBHOE
nNpYMeHeHne coeguHeHNM B33VIMOE/CTBIE c
KPEMHMS O[HOKIACCHWKaMK, BbIpaXaThb
CpasHusamb anokcuapl n  aprymeHtnposatb  CBOIO
yrnepoga u KpemHus TOYKY 3peHns
. JInyHocTHBIE:
Onucbieamb BaxHeNLLNe dopMUpoBaHUMe yMEHMS
UMbl NPUPOAHBIX ynpaBnsaTb cBoel
COefMHEHN KpEMHUSA Kak NO03HaBaTENbHO
OCHOBHOrO 3f1eMeHTa [EATENbHOCTBIO,
nuTocepb dopMupoBaHNEe NpPaBUITLHOrO
31 CunukatHag Mpon3BOACTBO CTekna u LemeHTa. Xapaxmepusosams o6pau.|,eHV|$1 C BellecTBaMu B
NPOMbILLIEHHOCTb I-IpO,D,yKLI,VlH CUINMTUKaTHOU CUTMKATHYIO XUMUYECKON na60pa‘ropy|y| 7]
NPOMbILUNEHHOCTMU: onTuyeckoe BbITy
BOMOKHO,  Kepamuka,  chapdop, NPOMbILUNEHHOCTb U ee
dasiHc. OnTnyeckoe BOJTOKHO. OCHOBHY!O NPOAYKLItO
OemoHcTpauun YcmaHasueams aHanorum
Konnekuusi npogykumv cunnkatHoW | meskay pasnuuHbIMU
NPOMBILLNEHHOCTH. oTpacnsMm CUNUKaTHOWM
BuoeodparmeHTol " Crnangpl | npoMbILLNEHHOCTH
«lMpounssoacTteo cTekna 7]
LemMeHTa» .
32 Mony4yeHwne Hemetannel B npupoge. Mo3HaBaTenbHbLIE:
HemeTannos ®pakumMoHHaa neperoHka XWAKOro Onucbiamb HaxoxaeHne Ncnonb3oBaTtb 3HaKoOBOE
BO3dyxa Kak cnocob nony4vyeHus HEMETannos B Npupoae mMogenupoBaHue,
Kncnopoaa, asoTa, aproHa. Xapakmepusosampb OCYLLEeCTBNATb CpaBHeHUeE,
MonyyeHne docdopa, KPEMHWUS, | hpaKLMOHHYIO NepPeroHKy Knaccudukaumio,  cosaasatb
xropa, moaa. ONeKTPONnM3 | sxuakoro Bo3gyxa Kak 0606LeHnsn, ycTaHaBnuBaTb
pPacTBOpPOB. COBOKYMHOCTb (ON3NYECKNX aHanormn, pgenatb BbIBOAbI,

demMoHcTpauum

CTPYKTYpupOBaTh




Konnekuusa «lMpupoaHble
coeJUHEeHNs1 HeMeTansioBy .

BuaoeodparMmeHThI " cnangpl

npoueccos

ApaymeHmuposame
OTHEeCeHne NpoLieccoB

MHdopmaLmio
PerynatuBHble:
dopmynupoBaThb LieNb ypoka U

«DPpaKkuMOHHasi neperoHka >XMaKoro CTaBuUTb 3agayu,
BO3AYyXa» MOMNYyH4eHNs aKTUBHbBIX HeoBxoauMmble  Ans ee
BuaeodparmeHTbl n cnaiigpl | HEMETaIos K OOCTWXKEHWS, nnaHMpoBaTtb
«[onyyeHne Bogopoaa, kucnopoga OKMCNMTENBHO- CBOIO OesaTenbHOCTb n
W TrarnoreHoB 3reKTpOoNnUTUYECKUM BOCCTAHOBUTEITbHBIM NPOrHo3npoBaTb ee
CnocoGom». fpoueccam pesynbTathl; paGoTaTb B
33 MonyyeHune MonyyeHwue cepHom COOTBETCTBUM c
Ba)KHEMLIMX KVUCTOTBI: CbIpbE, xMUaM, | X@PaKMepus0eams XAMU3M, | noennoweHHLIM  anropUTMOM,
XMMUYECKNX TexHonornyeckass cxema, wmetopg | CPIPPE , annaparypy u CBEpSTb CBOW [ENCTBUSI C
coefHeHnn Kunsiero cnos, npuHumnp | HEYHHbIE TIPAHLMMBL - Lenbto
HeMeTannos TennoobmeHa,  mpotusoToka 1 | POVSBOACTBA CEPHOU KOMMyHMUKaTUBHbIE: CTPOUTb
LUMPKYNSaLmK. Oneym. KMCnoTe! peyeBble BbICKasblBaHUS B
Mpon3BOACTBO ammuaka: Cbipb€, | CpagHu8ams NPOU3BOLACTBO YyCTHOW popme, BeCcTn auaror
XUMU3M, TEXHOJTIOTNMYECKaa cxema. CepHof/] KUCINOTbl 1 aMMUaka M ydacTtBoBaTb B OUCKYyCCUU
HdemoHcTpauun ONA BbISIBNEHNS pasHbIX TOYEK
Mogenu annapaToB ans 3peHNst Ha paccMaTpuBaemyro
NPOM3BOACTBA CEPHON KUCMOThI. WHopMaLmio, BblpaxaTb WU
Moaenb Kunsiwero crosi. apryMeHTUMpoBaTb CBOK TOYKY
Mogenb KOMOHHbI CUHTe3a 3peHns
amMumaka. JInyHOCTHbIE:
BuaoeodparmeHThl 7] cnangbl dopmupoBaHme
«lMpon3BoOACTBO CEPHOW KUCNOTbI». 006pOCOBECTHOIO OTHOLLEHUS
BuaoeodparmeHThl " cnangpl K YyYEeHUIo " yMEHNs
«lMpounsBoacTeo aMmmaka». ynpaBnsaTb cBoel
Konnekums «Cbipb€ anst nonyyeHus no3HaBaTenbHON
CEPHON KUCNOThI». OEeATenbHOCTbIO
34 O606LeHne n | Ypok-ynpaxHeHue ¢ | NpoBoauTb oueHky | No3HaBaTenbHbIE:
cucTematmsaums | UCNonb30BaHMEM CaMOCTOATENbHOW | COBCTBEHHbIX LOCTMXKEHUA B | MCNONb30BaTb 3HaKoBOE
3HaHWA no Teme | paboThbl no BbINOSIHEHMIO | YCBOEHMM TEMBDI mMoaenupoBaHue,
«HemeTtannbl 1 | NPOBEPOYHbLIX TECTOB, 3afjaHui W | KoppekTMpoBaTb CBOW 3HAaHWUSA | OCYLLECTBNATb CpaBHeHMe,
NX COEAMHEHUS» | YNpaXKHEHWIA B COOTBETCTBUM C | Knaccudpmkaumio,  cosgaBaTb
MHcTpykTax  no nnaHMpyemMbiM pe3ynbTaToM 0606LieHns, ycTaHasnuBaTb




Tb MonyyaTtb XUMUYECKYIO
MHOPMaLMIO U3  pasnUYHbIX
WUCTOYHUKOB

MpeacTtasnate  MHOpMaUmio
no teme «HemeTtannbl» B BUAe
Tabnuu, CXeM, OMOPHbIX
KOHCMNEKTOB, B TOM 4ucrne un ¢
npumeHeHuem VKT

aHanoruv, penatb BbIBOAbI,
CTPYKTYpUpOBaTb
MHdopmaLmIo
PerynatuBHble:
opmynMpoBaThb Lefb ypoka 1

CTaBuUTb 3agauu,
Heobxoaumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOI OeATeNbHOCTb n
nporHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUU c

npeanoXeHHbIM  anropuTMom,
CcBepsiTb CBOW AeNCTBUA C
uenbto

KoMMyHMKaTUBHbIE: CTPOUTL
pedeBble BbICKa3blBaHWS B
YCTHOM (bopme, BECTU auanor
W y4yacTBOBaTb B [MCKYCCUM
Ons BbISIBNEHUS pa3HbIX TOYEK
3peHust Ha paccMaTpuBaeMylo
MHdopmaumo, BblipaxaTb W
aprymeHTUMpoBaTb CBOK TOYKY
3peHuns

JIN4YHOCTHbIE:
dopmupoBaHme
006pOCOBECTHOIO OTHOLLEHUSI
K y4yeHu1to 7 yMeHUs
ynpaensTb CBOEM
nosHaBaTenbHOM
0eATenbHOCTLIo

35

KoHTponbHasa pabota Ne 2 no teme «HemeTannbl u X COegUHEHUS»

MeTtannbl u ux coeauHenus (14 4)




36 O6was [NMonoxeHne MeTansoB B
XapakTepucTuka MNepuoagnyeckon cucrteme O6bsACHsSMb, 4TO Takoe
MeTannos XUMUYECKUX ~ amemeHToB 4. M. | M€Tankbl
(ypok- MeHfeneesa, CTpOEHWE WX aTOMOB | Xapakmepu3osamsb
VICCJ'IGHOBaHVIe) n KpucTtannos. MeTannuyeckasa | xummueckue 3nemMeHTbi-
CBA3b " MEeTannn4eckas | metannbl No MX NOMOXEHMIO B
Kpuctannuyeckas pewweéTka. | [ICX2
dusnyeckme CBOWCTBA MeTanmnoB.: .
SNeKTPO- W TEMMONPOBOAHOCTb, | [IPO2HO3UpOsamb CBOMCTBA
oTpaxaroLas CNOCOBHOCTb, | METANIIOB MO NONOXEHNIO B
nnactuyHocTb. CnnaBbl YEPHbLIE U Ncxa
UBETHbIE. YcmaHaernueams NpUUYMHHO-
CNeACTBEHHbIE CBA3N Mexay
CTPOEHMEM aTOMa, BUOOM
XMIMWYECKOW CBS3N U TUMOM
KPUCTanM4eckom peLleTkm y
MeTannoB — NPOCTbIX
BELLLECTB N UX COEeOUHEHUN
37 Xnmuyeckune MeTtannbl kKak BOCCTaHOBMUTEMMW.
CBOWCTBa AnekTpoxmMMmmu4ecknin pag ObbsACHsIMS, 4TO TaKoe psiA
MeTasnsioB HanNPsPKEHNIA. Bsaumopgencrteune aKTMBHOCTW METarnsnos
MeTasnnoB C HemMeTannamm, lpumeHsimb ero ans
oKCcCnmgamun,  Kucrnotamum, COIndaMU. XapaKTepUCTUKN XUMUYECKUX
ANOMUHOTEPMUS. CBOWCTB NPOCTbIX BELLECTB —
AemoHcTpauum MeTannos

Baanmopencteme Hatpus, nutus u
KanbLmsi ¢ BOOOW.

[opeHne HaTpus, MarHmst u xenesa
B KMCMNopoae.

Benbilwka TEpMUTHOM CMECH.
Bsamumopgenctame cMecu nopoLLKOB
cepbl 1 Xenesa, UWHKa 1 cepbl.
B3anmopgenctene anioMUHUA C
Kucrnotamu, Lenovyamm n BOAON.
B3anmopgencTeme xenesa n meau ¢
XJTOPOM.

Obobwamse cuctemy
XUMUNYECKNX CBONCTB
MeTansoB Kak
BOCCTaHOBUTESbHbIE
cBoMcTBa

Cocmaensime MONeEKyInsipHble
YpaBHEHWST peakLumn,
XapakTepusyoLmx
XUMNYECKNE CBONCTBA
MeTasnnoB B CBETE y4eHus ob

MNo3HaBaTenbHbIE:

ncnosrnb3oBaTb 3HaKoBoOe,
aHanoroeoe wu cbvlsmquKoe
moaennpoBaHue,

OCYLLEeCTBI/IATb Ka4deCTBEHHOEe
N KOJIM4eCTBeHHOEe onunucaHune

KOMMOHEHTOB obbekTa,
OCYLLECTBNATb CpaBHeHue,
yCcTaHaBnmBaTb aHanoruu,
KnaccuduumposaTb, AenaTtb
BbIBOAbI, nonyyatb
MHGOPMaLMIO U3  pPasnUYHbIX
WUCTOYHUNKOB "

CTPYKTypupoBaTtb ee
PerynatuBHble:
opmynMpoBaThb Lefb ypoka u

CTaBuUTb 3agayu,
Heobxogumble ans ee
OOCTMDKEHNS, nnaHnpoBaTb
CBOIO OesaATenbHOCTb n
NPOrHo3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeanioXeHHbIM  anropuTMoMm,
CBEpATb CBOM [OEnCTBUA C
uenbto

KoMMyHuKaTuBHbIE: CTPOUTb

peyeBble BbiCKasblBaHUA B
YCTHOM dopme, CTPOUTb
aphekTnBHOE
B3auMoaencTeune c
OOHOKMNaCCHUKaMn, BblpaxaTtb
W aprymeHTMpoBaTb  CBOK
TOYKY 3peHust
JIN4HOCTHbIE:
dopmunpoBaHme yMEHUS

PNB




BaanmopencTteue mMeau C | OKMCUTENbHO- yrnpaensaTb CBOEMN
KOHLLEHTPUPOBaHHOM CEPHON | BOCCTAHOBUTENbHbIX no3HaBaTenbHOM
KMCIOTOM WM a30THOM  KMUCINOTOW | Mpoueccax, a peakumm ¢ 0eATenNbHOCTLIO,
(pa3baBneHHoOM W | ydacTuem anekTposiTos dopmmnpoBaHmne Hay4HOro
KOHLIEHTPUPOBAHHOW). NpeacTaBnaTb Takke N B MUPOBO33pEHMS
NaGopaTopHbIn onbIT 37. | NOHHOM BUAae
B3anmopencreune xenesa c
pacTBopoM cynbdara meay (Il) Habnwdams u onucbigeams
peakuun mexay Bellectsamu
38-39 | O6was O6was XapaKTepucTunka Mo3HaBaTenbHbIE:
XapakTepucTumka anemeHToB |A-rpynnel  Okcuabl © O6sACHAME STUMONOTUIO NCnonb3oBaTb 3HaKoBOE
anemeHToB IA- rMAPOKCUAbI LLENOYHbIX MeTansos, Ha3BaHIA rpymnb mMoaenupoBaHue,
rpynnbi nx nonyyeHve, coiicTea, | ¢HEM09HBIE METATIMBL OCYLLECTBNSITb  CpaBHEHME,
npumeHeHne. BaxHeiwmne conv | [lagamb o6Luyto Knaccudukauuio, cosgasaTb
LLEeJNTIOYHbIX MeTanmnoB, X 3Ha4YeHne XapaKkTepUCTUKY LLIENOYHbIX 0606LeHuns, yCTaHaBInMBaTb
B XUBOU N HEXMBOWU Npupoae U B | meTannoB Mo UX NOSOXEeHU aHanormun, pgenatb BbiBOAbI,
XM3HU YenoBeka. B MCX3 CTPYKTYpUpOBaTb
HOemoHcTpauma Okpacka nnameHu MHdopmaLmIo

coeaANHEHUNAMM LLIEJTIOYHbIX
MeTasnnoB

Xapakmepu3osams
CTpOeHue, hnsndeckune u
XMMUYECKne CBOMNCTBA
LEenoYHbIX MeTannos B
cBeTe 06Llero, o0cobeHHoro u
eNHNYHOro

lNpedckasbieamb
dusnyeckne n xmmmyeckmne
CBOMCTBA OKCUOOB U
rMOPOKCUAOB LLEMOYHbIX
MeTasnoB Ha OCHOBE UX
cocTaBa U CTPOEHUS K
rnoémeepxdamp NPOrHo3bl
ypaBHEHNSAMM
COOTBETCTBYHOLUNX peakuni

[Nposodume pacyeTbl NoO

PerynatusHble:
dhopmynunpoBaTh Liefnb ypoka U

CTaBUTb 3agauu,
Heobxoaumble ans ee
OOCTUXKEHUS, nnaHupoBaTb
CBOIO AesTenbHOCTb n
NPOrHo3MpoBaThb ee
pesynbTatbl; paboTtaTtb B
COOTBETCTBUMU c

NpeasioKeHHbIM  anropuTMoM,
CBEpPATb CBOM [OEWCTBUSA C
Luenbto

KoMMyHuKaTuBHbIe: CTpPOUTb
peyeBble BbiCKa3blBaHUS B
YCTHOW popme, BeCcTn guanor
M yyacTBoBaTb B AMCKYCCUM




XMMUYecKum cbopmyram m
YpaBHEHUAM peakLuui,
NpoTeKaLwmxX C y4acTuem
LLENOYHbIX METAMNMOB U UX
CoegNHEHNN

40

O6was
XapaKkTepucTuka
anemeHToB |lA-
rpynnbl

O6was XapaKTepUCTuKa
anemeHToB lIA-rpynnbl Okcuabl ©
rMapoKcuabl  LenoYHO3eMenbHbIX
MeTansnos, nx nony4eHve,
CBOWCTBA, NpUMeHeHue.
BaxHenwne conv

LLIeSTOMHO3EeMENbHbIX MEeTamnnoB, WX
3Ha4YeHMEe B XMBOM W HEXNBOWU
npupoge M B XU3HW YerioBekKa.
KapboHatbl ©  rmgpokapboHaThl
KanbLmS.

HOemoHcTpauun Okpacka nnameHu
coeaHEHnaMU
LLIeNTOMHO3EeMETbHbIX
["aweHne n3BecTn BOAON
Na6opaTopHbin onbIT 38.
lNonyyeHne wn3BecTkOBOM BOAbl U
OnbITbl C HEN

MeTariioB.

Ob6BsICHSAMbB 3TUMOJIOTUIO
Ha3BaHWs rPynmbl
«Lleno4yHosemMeribHble
MeTanmnbl»

Lasampb obuyyto
XapaKTepuCTUKY 3NEeMEHTOB
[IA-rpynnbl NO NX NOMNOXEHMUIO
B [1CX3

Xapakmepu3osams
CTpOeHue, hmsnveckune u
XUMUYECKne CBOMNCTBA
Leno4YHo3eMenbHbIX
MeTansioB B CBeTe 00LLero,
0COBEeHHOro 1 eAMHNYHOro

lpedcka3bieamsb
dusn4eckne n XMMn4eckme
CBOMCTBA OKCUOOB U
rmapokcuaoB anemMeHToB lIA-
rpynnbl HA OCHOBE UX
cocTaBa M CTPOEHUSA U
rnoémeepxdamp NPOrHo3bl
ypaBHEHMSIMIA
COOTBETCTBYHOLUNX peakuni

lNposodumsb pacyeTbl NoO
XUMUYECKUM hopmMyrnam u
YPaBHEHMSIM peakumn,
npoTeKalLmUX C y4acTmem
LLIeNTO4YHO3EMETTbHbIX

[Ns1 BbISIBNEHUA Pa3HbIX TOYeK
3pEHNa Ha paccmaTpuBaemyto

MHdopmaumo, BbipaxaTb W
aprymeHTUMpoBaTb CBOK TOYKY
3peHus

JInyHOCTHbIE:
dopmMmmpoBaHme

[DOBPOCOBECTHOIO OTHOLLEHUS

K yYEeHUI0 n yMeHUs
ynpaensiTb CBOEeMn
nosHaBaTernbHOM
[eATenbHOCTbIO




MeTanmoB N UX coeanHeHnN
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>KecTkocTb BOAbI
1 cnocobbl ee
yCTpaHeHns
Ypok-
nccnegoBaHue

JKécTKkocTb BOAblI:
BPEMEHHas " NOCTOSsIHHAA.
Cnocobbl ycTpaHeHnss BpeMEHHOW
XécTtkoctu. Cnocobbl yCTpaHeHUs
NMOCTOSIHHOW XECTKOCTU. IOHWUTHI.
HemMoHcTpauum Mony4yeHwne
)KECTKOW BOAbl B3anMOOENCTBUEM
YITIEKNCIOrO rasa M W3BECTKOBOM
BoObl. YCTpaHeHMe BPEMEHHOM
KECTKOCTU BOAbl KUMSYEHUEM WU
pobaBneHMeM coabl. YCTpaHeHue
NMOCTOSIHHOM YKECTKOCTU BOAbI
pobaBneHnem coabl. WMoHWUTBI U
NPUHLMN nx nencTens
(BMaeodparmeHT)

ObBbsICHSIMb NOHATUNE
«KEeCTKOCTb BOAbI»

Pasnu4amb BpeMEHHYIO n
NMOCTOSIHHYO XXECTKOCTb BOAbI

lNpednazame cnocobbl
YCTPaHEHUS )XECTKOCTM BOAbI

lNpoeodums, Habnrodampb u
oruchI8amb XUMNYECKUN
3KCNEPUMEHT C
cobniogeHmem npasun Tb

PNB
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ANOMUHUA 1 ero
coeuHeHus

CoeguHeHna anoMuHua B
npupoge. XuMMUYECKME CBOWCTBA
antoMuHusa. OcobeHHOCTN okecnaa m

rmgpokcuaga antoMnHUS Kak
aMmdoTepPHbIX coeMHEHNNA.
BaxHenwine conu arnoMuHmns
(xnopwug, cynbdar).

HOemoHcTpauum

Konnekuns NPUPOAHbIX
COEeNHEHUI antoMUHUA.
BuoeodparmeHThl n cnangbl
«Okenpg, antoMuHmns 7] ero
mMoandukaummy.

MonyyeHune amoTepHoro
rmgpokcuaga antoMnHUS 7

uccregoBaHue ero CBOMCTB.

Xapakmepu3soeameb
arnmoMUHUA No ero
nonoxexHuto B NCXJS

Onucbieampb CTPOEHME,
dusnyeckne n XMMmn4eckme
CBOWCTBA arntoMuHUS,
noaTeepxaas nx
COOTBETCTBYHOLLNMMU
ypaBHEHNSIMU peaKkuni

Ob6BbsICHSIMb OBOVCTBEHHbIN
XapaKkTep XMMMUYECKNX
CBOWCTB OKCcuaa u
rmapokcmaa antoMmnHUS

KoHkpemusupogams
ANEKTPONUTUYECKoe
nony4yeHne MeTansioB Ha

MNo3HaBaTenbHbIE:

ncnonb3oBaThb 3HaKoBoOE
MoaenMpoBaHue,
OCYLLECTBIATb CpaBHEeHwME,
Knaccudukauuio, cosgasaTb
0606LieHnsn, ycTaHaBnuBaTb
aHanoruu, pgenaTtb BbIBOAbI,
CTPYKTypupoBaTb
MHdopmaLmio

PerynHTMBHble:

dhopmynunpoBaTh Liefnb ypoka U

CTaBUTb 3agauu,
Heobxoanmble ans ee
OOCTUXKEHUS, nnaHupoBaTb
CBOIO AeATenbHOCTb n
NPOrHo3MpoBaTb ee
pesynbTatbl; paboTtaTtb B
COOTBETCTBUMU c




npuMepe Npon3BoacTBa
antoMuHKs

Ycemanaenusame
3aBUCUMOCTb obnacTten
NPYMEHEHUS antoMUHNS 1
€ro crnnaBoB OT CBOWCTB 3TUX
BELLEeCTB

lNposodumeb pacyeTbl No
XUMUYECKUM hopmMyrnam u
YpaBHEHUAM peakLui,
npoTeKalLwmx ¢ yyactmem
antoMUHUA N ero coeguHeHNn

43-44

XKeneso u ero
coeguHeHuns

OcobeHHocTH CTPOEHUS
aToma xenesa. YKeneso B npupoge.
BaxxHenwmne pygbl xxenesa. Okcngpl
n  rugpokenabl  xkenesa(ll) wn

xenesa(lll). Comnm xenesa(ll) n
xenes3a(lll). O6HapyxeHne WOHOB
KaTMOHOB enesa B pacTBOpe.
3HayeHne coeguHeHun xeneaa.

Na6opaTopHble onbIThbl
39. MonyyeHune r’MapoKCUaoB

xenesa (1) v (Il
40. KadecTBeHHble peakunmnm Ha
KaTMOHbI Xenesa

Xapakmepu3soeame
nonoxeHue xenesa B NNCX3
N 0COBEHHOCTM CTPOEHUSA ero
aToma

Onucbleamb CTpOeHUe,
dusn4eckmne n xmmmnieckme
CBOWCTBA eneaa,
noaTeepxaas nux
COOTBETCTBYIOLLMMU
YPaBHEHMSIMU peakunit

Ob6BbsACHAMb Hann4ne aByx
reHeTU4YEeCKMX psiaoB
coefMHeHu xene3a Fe?* n
Fe®

Ycemanaesnusame
3aBUCUMOCTb obnacTten
NPYMEHEeHUs Xenesa u ero
CMnfiaBoOB OT CBOWCTB 3TUX
BeLLecTB

lNposodume, Habnrodame U

NPeanoXeHHbIM  anropMTMoMm,
CBEpPATb CBOM [OENCTBUSA C
Lenbio

KoMMyHuKaTuBHbIE: CTPOUTb
peyeBble  BbICKAa3blBaHWS B
YCTHOW popme, BeCcTn guanor
M yyacTBoBaTb B AMCKYyCCUM
OIS BbISIBNEHUS pa3HbIX TOYEK
3pEeHust Ha paccMaTpuBaEMylo

WHopMaLMIo, BblpaxaTb WU
apryMeHTuMpoBaTb CBOK TOYKY
3peHns

JInyHOCTHbIE:
dopmMmmpoBaHme
[DOBPOCOBECTHOIO OTHOLLEHUS
K YYEHUI0 n YMEHUS
ynpaensiTb CBOEeMn
nosHaBaTernbHOM
OEeATenbHOCTbIO




ornucki8amb XUMUYECKUIA
3KCMNEPUMEHT C
cobniogeHmem npasun Tb

lNposodums pacyeTbl No
XMmyeckum cdoopmyrnam u
YPaBHEHMSIM peakumn,
NpOTEKALLMX C y4acTUEM
»Xernesa n ero CoeguHeHun

45 Koppoaus Koppoana xumunyeckas wu

MeTansnos K 9MNeKTpOXMMMYecKas. 3awuTta ObbsiCcHaAMb NOHATUE

cnocobbl 3alMThl | METAIMOB OT KOPPO3WM. «KOppO3UA»

OT Hee. AemoHcTpauum Konnekuns | Pasnuyames XUMUYECKYI0 U

MHCprKTa)K no «XUMHUYyeckue NCTOYHUKN TOKa» 3NEKTPOXMMUYECKYIO

Tb pe3ynbTaThl ATMTENBHOTO | Koppo3uto

Ypok-ayKyuoH | aKcnepumeHTa no N3y4eHunio
3HaHul KOppO3uM CTanbHbIX w3genuin B | Ynmocmpuposame
3aBUCUMOCTU oT ycnosui | MPUMEPaMn NOHATUA
npoLeccos «KOPPO3USA», «XMMUYECKas
Koppo3usi» ,
«ANEKTPOXMMmn4eckas
KOppo3nsi»
Xapakmepu3ogamb cnocobbl
3aWnTbl METaNoB OT
Koppo3um
46-47 | Metannbl B MeTtannel B Nnpupoae: B cBO60gHOM

npupogae. BMAE M B BUAE COEANHEHUN. Knaccucpuyuposams q)(.)pr'

MoHsTMe o MoHaTMe 0 meTannyprun. YépHaa n MPVUPOAHBIX COEANHEHNN

MeTannyprim LUBEeTHasa MeTannyprus. MeTannos

MupomeTannyprug,
rmapomeTannyprus,
anekTpomeTannyprus. [JomeHHbIn
npouecc. MNMepepaboTka 4YyryHa B
cTanb. JreKTpon13 pacnnaBos.

Xapakmepu3oeamb obLime
cnocobbl NonyyeHus
MeTannos

KoHkpemusupogsams
cnocobbl NonyyeHus
MeTannoB npumepamm un
YypaBHEHUS MU peakunm ¢

MNo3HaBaTenbHbIE:

1cnonb3oBaTb 3HaKoBoe
MOLEennpoBaHme,
OCYLLEeCTBNATb CcpaBHeHuMe,
Knaccudpukaumo, cosgaBaTb
0bo0LeHns, ycTaHaBnMBaTb
aHanoruu, pgenaTb BbIBOAbI,
CTPYKTYpPUpOBaTb
MHdopmaLmio

PerynatuBHble:
dopmMynupoBaThb LieNb ypoka U

CTaBuUTb 3agayu,
Heobxoanmble ans ee
OOCTUXKEHWS, nnaHMpoBaTtb
CBOIO OesaATenbHOCTb n
NPOrHO3npoBaTb ee
pesynbTaTbl; pabotatb B
COOTBETCTBUM c

npeafioXXeHHbIM  anropuTMom,
CBEpATb CBOM [OENCTBUSA C
Lenbto

KoMMyHuKaTuBHbIE: CTPOUTb
peyeBble BbiCKasblBaHUS B
YCTHOM (hopme, BECTU auanor
M yyacTBoBaTb B AMUCKYyCCUM
ONA BbISIBNEHNST pasHbIX TOYEK
3peHNst Ha paccMaTpuBaemyro
WHOpMaLMIO, BbIpaxaTtb W
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COCTaBMNEeHNeM 3NEKTPOHHOIro
OanaHca

aprymeHTUpoBaTb CBOK TOYKY
3peHns

JInyHOCTHbIE:
dopmMmmpoBaHme
[DOBPOCOBECTHOIO OTHOLLEHUS

K YYEHUIO n YMEHUS
ynpaensiTb CBOEeMn
nosHaBaTernbHOM
OEeATenbHOCTbIO

48 0O606wweHne Ypok-ynpaxHeHune ¢ | NpoBoauTb oueHky | No3HaBaTernbHbIE:

3HaHWA NO Teme | UCMOMb30BaHMEM CaMOCTOATENbHON | COBCTBEHHbIX LOCTMXKEHUA B | MCNONb30BaTb 3HaKoBOE
«MeTannbi» paboThbl no BbINOSIHEHMIO | YCBOEHMM TEMBDI mMoaenupoBaHue,
NMPOBEPOYHbIX TeCTOB, 3agaHui u | KoppektupoBaTb CBOW 3HAHWS | OCYLLECTBMATb CpaBHeHue,
ynpaxxHeHuin B COOTBETCTBUM C | Knaccudgukaumo, cosgasaTtb
nnaHMpyembiM pe3ynbTaToM 0606LieHnsa, ycTaHaBnuBaTb
MonyyaTb XMMWUYECKYHO | aHanormn, Aenatb BbIBOAbI,
WMHOPMaLMIO U3  pasnUYHbIX | CTPYKTYpMpOBaTb
NCTOYHUNKOB MHdopmaLmio

MpeacTtasnate  MHOpPMaUmio
no teme «Metannbi» B BuAe
Tabnuu, CcXem, OMOPHbIX
KOHCMNEKTOB, B TOM 4ucrne un ¢
npumeHeHmem UKT

PerynatusHble:
dhopmynupoBaTh Liefnb ypoka u

CTaBUTb 3agauu,
Heobxoanmble ans ee
OOCTUXKEHUS, nnaHupoBaTb
CBOIO AesTenbHOCTb n
MPOrHo3MpoBaTb ee
pesynbTatbl; paboTtaTtb B
COOTBETCTBUMU c

npeasioKeHHbIM  anropuTMom,
CBEpPATb CBOM [OEWCTBUSA C
Lesblo

KoMMyHuKaTuBHbIe: CTPOUTb
peyeBble BbiCKa3blBaHUS B
YyCTHOW (popme, BeCcTn guanor
M yyacTBoBaTb B AMCKYyCCUM
0511 BbISIBNIEHUS pa3HbIX TOYEK




3PEeHNA Ha paccmMmaTpuBaemyto

MHdopmaumo, BbipaxaTb W
aprymeHTUMpoBaTb CBOK TOYKY
3peHus
JINYHOCTHbIE:
dopmMmmpoBaHme
006pOCOBECTHOIO OTHOLLEHUS
K YYEHUI0 n YMEHUS
ynpaensTb CBOEM
nosHaBaTenbHOM
OEeATenbHOCTbIO
49 KoHTponbHas pabota Ne 3 no teme «MeTtannbi»
NabopaTopHbIM NpPaKTUKYM (7 4)
50 MpakTnyeckas CBowcTBa KMCNOT, OCHOBaHUN, Ymempb obpaliaTtbesi ¢ MNo3HaBaTenbHbLIE:
paboTta Ne 1 OKCWOOB 1 COMen B CBETE Teopumn nabopaTtopHbIM CaMOCTOSATENbHO NPOBOAUTL
PeweHne 3NEKTPONUTUYECKOWN anccoumaummn n | obopygoBaHmem u HabniogeHns, ncnonb3oBatb
SKCNepuMeHTarnbH | NpeacTaBneHni 06 OKUCIMTENBHO- | HarpeBaTenbHbIMK Npubopamn | 3HaKOBO-CUMBONMYECKNE
bIX 3a4a4 N0 TeMe | BOCCTAHOBUTENbHbIX peakumsx B COOTBETCTBMM C MpaBuiaMmn | cpeactsa Ans packpbIiTvs
«OneKTponuTnyec TeXHUKM 6esonacHoCTn CYLLIHOCTM NPOLIECCOB,
Kas Habnrdams u onucsbisame yCTaHaBNMBaTb aHarnoruu,
auccounaumnsa» CBOMCTBA 3M1EKTPONIUTOB dopMynumpoBaTb BbIBOAbI
MHCTpyKTax no Dopmynuposame BbIBOAbI MO PerynsatuBHble:
Tb pesynbTaTtamMm NpoBegeHHOro nsaHMpoBaTb CBOKO
3KCNnepumeHTa 0eATenbHOCTb U
51 MpakTnyeckas ConsiHaga KucnoTa Kak CUIbHbIN nporHo3vpoBarb ee
Ymempb obpawatbes ¢
paboTta Ne 2. 3NeKTponuT. TUNMYHbIE peakumm pe3ynbTaTbl, BbINOMHATD
N3y4yeHne KMCIOT, XapakTepHble ANnS COSsIHON na6opaTopHbIM 3afaHus no onpeneneHHoMy

CBOWCTB CONSAHOM
KUCNOTbI
MHcTpykTax no
16

KMCMOTbI: B3aUMOAENCTBUE C
mMeTarnsiaMum, OCHOBHbIMU U
amdoTepHbIMI OKCHUaAMMU,
OCHOBaHUAMU 1 amMOTEePHbIMU
TMAPOKCMAAMM, CONSIMMN.
KauectBeHHasi peakumsa Ha xnopua-

obopyaoBaHneM n
HarpeBaTenbHbIMN
npnbopamm B COOTBETCTBUM C
npasunamu Tb

Habntodamp cBoncTBa
3NEKTPOSNIMTOB U

anroputmy, cpaBHvBaTb
pe3ynbTaTbl C 3TANIOHOM, Npu
HeobXxoaMmMocTun
KOppeKTMpoBaTh OLIMOKK ,
CaMOCTOATENBHO 0POPMNATL
oT4yeT




NOH

NPOUCXOAALLNX C HAMM
ABNEHUN

Habntdamp u onucbieams
peakuumn ¢ y4actmem
3NEeKTPONMTOB

®opmynuposams BbIBOAbI MO
pesynbTaTtam NpoBeAEeHHOro
3KCnepuMeHTa

KoMMyHMKaTUBHbIE: CTPOUTb
peyeBble BblCKa3blBaHWS B
YCTHOW N NMNCbMEHHON hopme;
paboTaTtb B rpynne ans
OOCTWXEHUS Lenu; CTponUTb
aphekTnBHOE
B3aUMOJENCTBUE C yYnTenem
N OOHOKITaCCHMKaMM
JInyHoCTHbIE:

dopmMmmpoBaHme

no3HaBaTeNbHOro MHTepeca K
N3y4YeHunto XUMUU,
dhopmunpoBaHmne YMEHUS
rpaMoTHOro  obpalleHuss ¢
BewlectBaMnM B ObITy 1

XMMmyeckon nabdoparopum

52

MpakTnyeckas
pabota Ne 3.
N3yyeHune
CBOWCTB CepHom
KNCNOTbI
WHCTpyKTax no
T6

CepHas kucnoTa Kak CUrbHbIN
aNeKTpormT. TUNnM4HbIe peakuun
KUCNOT, XapakTepHble Ans
pa3baBneHHOW CepHON KNCMOTbI:
B3anMMoOJeNCTBNe C MeTannamu,
OCHOBHbIMU U aMPOTEPHBLIMU
oKcugamu, OCHOBaHUAIMU U
amM@OoTepPHbIMU MMOPOKCUAAMN,
conamn. KayectBeHHas peakums Ha
cynbdaT-uoH

Ymemsb obpaliatbes ¢
nabopaTopHbIM
obopyaoBaHneM n
HarpeBaTenbHbIMN
npnbopamm B COOTBETCTBUM C
npasunamu Tb

Hab6nrodames cBoncTBa
3MNEKTPOSNIUTOB U
NPOUCXOAALLIMX C HAMN
ABNEHUN

Habntwdampe u onucbisams
peakuumn ¢ y4actmem
3ANEeKTPONUTOB

®opmynuposamse BbIBOAbI MO
pesynbTaTtam NpoBeAeHHOro
3KCnepuMeHTa

Mo3HaBaTenbHbLIE:
CaMOCTOSTENTbHO NPOBOANTL
HabnoaeHns, ncnonbL3oBaThb
3HaKOBO-CUMBONYECKNE
cpeacTea Afisl pacKpbITys
CYLLIHOCTM NPOLECCOB,
yCTaHaBnNuBaTb aHanoruu,
dopmynmpoBaThb BbIBOAbI
PerynsaTuBHble:
nnaHMpoBaTb CBOLO
[esaTenbHOCTb U
NPOrHo3npoBaThL ee
pesyrbTaTbl, BbIMOMHATb
3agaHns no onpeaeneHHomy
anroputmy, cpaBHuMBaTb
pesynbTaTbl C 3TANIOHOM, MpK
HeobXxoaMmMocTun
KOPPEKTMPOBATL OLLIMOKM ,
CaMOCTOATENBHO 0POPMNATL
oTyeT




KoMMyHMKaTUBHbIE: CTPOUTb
peyeBble BblCKa3blBaHWS B
YCTHOW N NMNCbMEHHON hopme;
paboTaTtb B rpynne ans
OOCTWXEHUS Lenu; CTponUTb
aphekTnBHOE
B3aUMOJENCTBUE C yYnTenem
N OOHOKITaCCHMKaMM
JInyHoCTHbIE:

dopmMmmpoBaHme

no3HaBaTenbHOrO0 MHTEpeca K
N3y4eHnIo XUMUN,
dopmMmmpoBaHme yMeHuUs

rpaMoTHOro  obpalleHuss ¢
BewlectBaMnM B ObITy 1
XMMmyeckon nabdoparopum

53

MpakTnyeckas
pabota Ne 4.
Mony4yeHwne
aMmmMmunaka un
n3y4veHue ero
CBOWCTB
MHcTpykTax no
T6

MonyyeHune, cobunpaxve n
pacrno3HaBaHve ammmnaka.

N3yyeHne pacTBOpMMOCTM amMmMmaka

B BOAE U XapaKTepUcTtuka
OCHOBHbIX CBONCTB rmgparta
ammmnaka. KayecteseHHas peakumna
Ha KaTUOH aMMOHUA

lonyyams, cobupams u
pacriozHasame aMmMnaKk

Ymemb obpaluatbes ¢
nabopaTopHbIM
obopynoBaHuem un
HarpeBaTenbHbIMN
npnbopamm B COOTBETCTBUN C
npasunamu Tb

Habntwdamp u onucbieams
XUMNYECKUIN IKCNEPUMEHT

®opmyrnuposams BbIBOAbI NO
pesynbTaTtam NpoBeAEeHHOro
3KCMepuMeHTa

CompydHuyamsb B npoLiecce
y4ebHOro B3anmogencTems
npu paboTte B rpynnax

Mo3HaBaTenbHbLIE:
CaMOCTOSTENTbHO NPOBOANTL
HabnoaeHns, ncnonbL3oBaThb
3HaKOBO-CUMBONYECKNE
cpeacTea Afisl pacKpbITys
CYLLIHOCTM NPOLECCOB,
yCTaHaBnNuBaTb aHanoruu,
dopmynmpoBaThb BbIBOAbI
PerynsaTuBHble:
nnaHMpoBaTb CBOLO
[esaTenbHOCTb U
NPOrHo3npoBaThL ee
pesyrbTaTbl, BbIMOMHATb
3agaHns no onpeaeneHHomy
anroputmy, cpaBHuMBaTb
pesynbTaTbl C 3TANIOHOM, MpK
HeobXxoaMmMocTun
KOPPEKTMPOBATL OLLIMOKM ,




54 MpakTnyeckas MonyyeHne, cobnpaxme un CaMOCTOSATENTbHO OhOPMIIATL
paboTta Ne 5. pacno3HaBaHue Yriekucnoro rasa. Iony4ams, cobupams u - oT4yeT
MonyyeHne N3yyeHne pactBopnMocCTH pacriostasame yrnekmcnbIn KoMMyHMKaTUBHbIE: CTPOUTL
YrneKncrnoro rasa | yrnekucrioro ra3a B BoAe u ras peyeBble BbICKa3blBaHWS B
M U3y4eHune ero XapakTepUCTUKa KUCNOTHbIX YMemb obpallatbcs ¢ YCTHOM U NUCbMEHHON hopme;
CBOWCTB CBOWCTB YroflbHOWM KUCNOTbI. nabopaTopHbIM paboTtaTb B rpynne Ans
MHcTpykTax no KauecTBeHHasn peakums Ha o6opyaoBaHeM OOCTWXKEHNS LeNn; CTPOUTb
Tb KapboHaT- 1 rmapokapOoHaT-MOHBbI HarpeBaTenbHbIMY achdekTmBHOE
npubopamm B COOTBETCTBUM C | B3AMMOAEVCTBYE C yunTenem
npasunamu Tb M O4HOKNacCHUKamMu
JINYHOCTHbIE:
Ha6moaamvb u onuceleams dopmmrpoBaHme
XUMUHECKNUN SKCNEPUMEHT No3HaBaTenbLHOro MHTEepeca K
®opmynuposams BbiBogpl no | USYHEHMIO Xumnmu,
peayrnbTaTam nposeaeHHoro | POPMMpoOBaHMe yMEHVS
3KCrepuUMeHTa rpamMoTHOro  obpalleHnss C
BewectBamm B ObITy mn
CompydHu4yame B Npouecce XnMmyeckon nadoparopum
y4yebHoro B3aMmogencreuns
npv paboTe B rpynnax
55 MpakTnyeckas MonyyeHwue >kecTkon BoAbI lNo3HaBaTenbHbIE:
o lonyyams, cobupams u
paboTta Ne 6. B3aUMOLENCTBUEM YITIEKNCIIOrO CaMOCTOSATENbHO NPOBOAUTL

>KecTKkoCTb BOAbI
1 cnocobbl ee
yCTpaHeHus
MHCTpyKTax no
TB

rasa u n3BeCTKOBOWN BOAbI.
YcTpaHeHne BPEMEHHON XXECTKOCTH
BOAbl KUNsiYeHnemM n gobasneHnem
cofbl. YCTpaHeHne NOCTOSIHHOM
XKECTKOCTU BOAbl 4OOaBNEHNEM
cogbl. icnbiTaHne XXecTkon BoAbl
pacTBOPOM Mblina

pacriodHagams yriekncrbln
ras

Ymempb obpawatbes ¢
nabopaTopHbIM
obopyaoBaHneM n
HarpeBaTenbHbIMM
npnbopamm B COOTBETCTBUM C
npasunamu Tb

Habntodampe u onucbieams
XUMNYECKNIN IKCNEPUMEHT

®opmynuposams BbIBOAbI MO
pesynbTaTtam NpoBeAEeHHOro
3KCnepuMeHTa

HabnoaeHus, ncnonb3osaTb
3HAKOBO-CUMBOJSNYECKNE
cpeacTea Afisl pacKpbITys
CYLLIHOCTM NPOLECCOoB,
yCTaHaBNMBaTb aHarnoruu,
dopMynupoBaTb BbIBOAbI
PerynsatuBHbIe:
nnaHMpoBaTb CBOO
[eATernbHOCTb U
NMPOrHo3MpoBaTb €€
pesynbTaThbl, BbIMNOMHATb
3afaHus no onpeneneHHoMy
anropuTMy, cpaBHUBaTb
pesynbTaTbl C 3TANIOHOM, NMpK




CompydHu4yame B Npouecce
y4ebHOro B3anmogencTams
npu paboTe B rpynnax

HeobXxoanMmMocTun
KOPPEKTMPOBaTb OLLIMOKM ,
CaMOCTOATENBHO 0POPMNATL
oTyeT

KoMMyHUKaTMBHbIE: CTPOUTL

56 MpakTnyeckas PeweHne peyeBble BbiCKa3blBaHUSA B
pabota Ne 7. 3KCnepumMmeHTanbHbiX  3agad  Ha SKC”ep”MeHTa”bH,O YCTHOW N NMNCbMEHHON hopme;
PeweHune pacrnosHaBaHue M MOnyYeHune uccnedosams CBOWCTBA . paboTaTtb B rpynne ans
SKCMEepUMEHTarnbH | METanNsoB U UX COeAMHEHWI METarnos n Nx COeAMHEHNN, OOCTUDKEHNS LENW; CTPOUTb
bIX 337134 110 TEME pelaTh SKCNePUMEHTaNbHbIE | 5 harTyBHOE
«MeTannbl» 3apaun no eme «Metannbl» | gaa,voneiicTeue ¢ yunTenem
MHCprKTa)K no Ymemb 06pa|_|_||a'|'b0;| c 1N OOQHOKNAaCCHUKaMu
6 nabopaTopHbIM JInyHocCTHbIE:

o6opyaoBaHneM 1 thopMM1poBaHme

HarpeBaTenbHbIMA no3HaBaTesibHOro MHTepeca K

npubopamu B COOTBETCTBUKN ¢ | VIBYHEHWIO XML,

npasunamu Tb (hopMM1pOBaH1e yMeHUs
rpamMoTHOro obpaLlleHust ¢

Habnrdams u onucskigsame BeLLeCTBaMM B BbITY ¥

CBOWCTBA METasos v nx XMMUYeckoii nabopaTopum

coeanHeHnn

®opmynuposams BbIBOAbI NO

pesynbTatam NpoBEeAEHHOrO

3KCNepUMeHTa

CompydHuyams B npoLecce

y4yebHoro B3aMmogencTeuns

npu paboTte B rpynnax

Xumusa n okpyxarowas cpeaa (2 4)

57 Xnmudeckni Ctpoenne 3emnu: agpo, PerynatuBHble

COCTaB NnaHeTbl MaHTUs, 3eMHas Kopa, ux | ViHmeepupoeams CBEAEHUS dopmynmpoBaThb Lenb ypoka u

3emns
MHCTpyKTax no
T6

XuMmndeckui coctaB. Jlutocdepa u
€€ xmmun4yeckmn cocta. MuHepansl.
Pyabi. OcapgoyHbie nopogbl.
MonesHble nckonaemble.

no cpmsmnyeckon reorpacun B
3HaHUSA O XMMUYECKOM
opraHusauum nnaHeThbl

Xapakmepu3zosams

CTaBUTb 3aJa4u,
HeobxoauMmble onsa ee
OOCTWXEHWS!, NNaHNpoBaTb
CBOI0 JEeATENBHOCTb U




Xnmudecknn coctas rungpocdepsi.
XuMnyeckumn coctas aTtmocepsbl.
HOemoHcTpauun BugeodparmeHTbl
n cnangpl «CtpoeHne 3emnn n eé
XMMmnyecknunm coctaBy. " Konnekumsi
MUHEpParnoB W TOPHbIX  MOPOA.
Konnekums «Pyabl meTannosy.

XMMUYECKUN cocTaB
reosiorM4yecknx ooonoyek
3emnu

Pasznuyamb MmyHepansbl u
ropHble nopoabl

Na6opaTopHbin onbIT 41.
N3yyeHune rpaHunTa
58 OxpaHa NcTouHMKM XUMMNYECKOTO
OoKpyXatoLemn 3arpsi3HEHNs oKpyXKatlwen cpeabl. Xapakmepu3soearmb
cpeabl o1 Mmo6anbHble akonoruyeckue | CTOHHNKA XMMUIECKOTO
XUMUYECKOTO npobnemsbl yernoseuecrsa: | SarPASHEHNS Okpyxatollen
3arpsi3HeHns napHUKOBbIN 3P dEKT, KUCMNOTHLIE cpeasl
aoxau, O30HOBbIE AbIPbL. | Onucbieame rnobanbHble
MexayHapoAHOe COTPYAHUYECTBO B | skonormyeckue npobremsi,
obnacty  oxpaHbl  OKPYXalLWEN | casaHHbIE C XMMUYECKUM
cpeabl oT XUMNHECKOTO | 3arpsisHEHNEM

3arpssHeHnsd. «3enéHast Xmmusy.
OemoHcTpaumn. BugeodparmeHThbl

" cnangbl «'mobanbHble
aKonorn4yeckmne npobnembl
YenoBe4vyecTBay.

Na6opaTopHbin onbIT 42.

I/I3yqu|/|e MapPKMPOBOK pa3rmm4yHbIX
BMOoOB NMPOMbILLJTEHHbIX n
npoaoBOJIbCTBEHHbLIX TOBApPOB

lNpednazamsb nyTn
MWHUMW3aLMM BO3OENCTBUSA
XMMUYECKOTO 3arpsi3HeHns
Ha OKpYXaloLLyto cpeay

lMpusodums npumepbl
MeXayHapoaHOro
COTpyAHM4ecTBa B obnactum
OXpaHbl OKpY>KatoLLlen cpeqbl

NPOrHo3npoBaTh ee
pesynbTatbl

Mo3HaBaTenbHbIE

CTtpouTb normyeckme
paccyxaeHusi, yctaHaBnuBaTb
NPUYNHHO-CIEACTBEHHbIE
CBSA3U, MOHUMATb,
CTPYKTypupoBaTb 1
WHTEpNpeTMpoBaTb
MHdopMaLmio,
NpeaCTaBIieHHyYI0 B
cXxemaTu4HOM Buae
KoMMyHMKaTUBHbIE
CtponTtb peyeBble
BblCKa3blBaHWS B YCTHOW U
NMCbMEHHON dhopme,
aprymeHTUpoBaThb CBOK TOYKY
3peHns

JINYHOCTHBIE

dopmupoBaHme
no3HaBaTeNbHOro MHTepeca K
N3YYEHUIO XMMUKN, MOTMBaLMS
yyalmxca Ha nonyyeHune
HOBbIX 3HaHUN

O606LWeHne 3HaHMN NO XMMKUM 3a KYpPC OCHOBHOM wWKonbl. logrotoBka K OCHOBHOMY rocyapCTBEHHOMY 3K3aMeHy (6 4)




59 BeuwlecTBa CTpoeHue aToma B | lpedcmaernsams nHdopmMaLuuto
COOTBETCTBUU c nonoxeHuem | no teme «I3 n NCX3
XUMWNYECKOTO anemeHTa B | O.N.MeHgeneeBa B cBeTe
Mepuognyeckon cucTteme. | Teopun CTpOeHNa aToMma» B
CTpoeHune BellecTBa: xumuyeckas | Buge tabnuu, cxem, onopHbIX
CBS3b U KpUCTannnyeckne pelléTkn. | KOHCNEKTOB, B TOM YuUcre C
3aBNCUMOCTb CBOWCTB | npumeHeHneM cpeacts UKT
o6pa3oBaHHbIX anemeHTamu | BbinosnHsame TecToBble
NPOCTbIX  BelwlecTB  (MeTannos, | 3agaHus No Teme
HemeTannoB, GnaropogHbix rasoB) | [lpedcmaesnsimes NHPOPMaLNIO
OT MOMOXEHUs  3feMeHToB B | NO TeMe «Buabl Xummnyeckom
MNepunoagnyeckon cucteme. | CBA3U U TUMbI
Tunonorus HEeopraHN4yeCcKmx | KpUCTanSIM4ecknx peLleTok.
BELLECTB, AefleHne MX Ha Knaccbl U | B3anmocBsaab CTPOEHUs n
rpynnel. [peacrtaButenu. CBOWCTB BELLECTB» B BUae
Tabnuy, cxem, ONOPHbIX
KOHCMNEKTOB, B TOM 4uUcre ¢
npumMmeHeHuem cpencts VKT
60 Xnmuyeckune Mpu3sHaku " ycnosus | lNpedcmasnsame MHOpMaLMIO
peakummn NPOTEKaHUA XMMMUYECKUX peakumi. | no teme «Knaccudmkaumns

Tunonorna XMMmMYeckux peakummn no
pasfiMyHbIM OCHOBaHMAM. Peakuuu
MOHHOro obmeHa. OkucnUTenbHo-
BOCCTaHOBUTENbHbIE peakuun.

XUMNYECKNX peakLmin no
pasnuyHbIM NpU3HaKam» B
BMAe Tabnuu, CXem, OMOpPHbIX
KOHCMEKTOB, B TOM Yucre C
npumeHeHuem cpencts UKT

Xapakmepu3soeame
OKUCNNTENBHO-
BOCCTaHOBUTESIbHbIE
peakLunun, OKUCIUTENb U
BOCCTaHOBUTENb

3anucbkisamps ypaBHEHUS
OKUCTTUTENBHO-
BOCCTaAHOBUTENbHbIX
peakumn C MOMOLLbIO

lNo3HaBaTenbHbIE:
MCNonb30BaTh 3HAKOBO-
CUMBOJSIMYECKMNE CPEaCTBa,
OCyLLECTBNATb HabnogeHus,
Aenatb BblBOAbI,
OCYLLEeCTBMATb
Knaccudukauuio,
WHTEpNpeTnpoBaTb
nHdopmaumio,
NpeaCTaBIeHHy0 B BUAE
PUCYHKOB M CXeM
PerynsatuBHbIe:
nfaHMpoBaTb CBOK
OEeATENbHOCTb U
NpOrHo3npoBaThb ee
pe3ynbTaTbl, BbINOMHATD
3afaHus no onpeneneHHoMy
anroputmy, cpaBHvBaTb
pe3ynbTaTbl C 3TaNIOHOM, Npu
HeobxoaMmMocTu
KOppEeKTMpOoBaTh OLLIMOKN
CaMOCTOSATESTbHO
KoMMyHMKaTUBHbIE: CTPOUTL
peyeBble BbICKa3blBaHWS B
YCTHOM U NUCbMeHHON hopme;
paGoTaTb B rpynne ans
OOCTWXXEHUS LLenu; BblipaXkaTb
N aprymMeHTMpoBaTh CBOO
TOYKY 3peHust
JINYHOCTHbIE:
dopmMmmpoBaHme
€CTeCTBEHHO-Hay4YHON
KapTWUHbl  MUpa, MOHMMaHue
3HA4YMMOCTH €CTECTBEHHO-
Hay4YHbIX 3HaHWN ans
peLueHns npakTU4ecknx

eanHomn




MeToda ANEKTPOHHOIo

3agad, dopmmpoBaHue

6anaHca YMEHMS rPamMoTHOro
oOpalleHus ¢ BellecTBamu B
ObITy n XUMUYECKOWN
nabopatopun
61 OcHoBbI Xnmuyeckne CBOMCTBA MPOCThIX
HeopraHn4eckomn BELLEeCTB. XapakTepHble XapaKmepu3oearms
XUMUn XUMuyeckune CBOWCTBa obume , 0C0BEHHBIS -
coneobpa3syoLLmx OKCMAOB, HAVIBAAyaribHbIe cBonCTBa
rMapoKcnaoB (OCHOBaHWUM, KACNOT U KACTOT, conem u ocHosaHui
aMOoTepPHLIX TMAPOKCUOO0B), CONEN. B ceeTe TOA
ApaymeHmuposame
BO3MOXHOCTb NpoTeKaHns
XUMNYECKNX peakuni B
pacTBOpax 3MeKTPONINTOB
ncxoas U3 ycrnosum
Knaccugpuyuposame
HeopraHnyeckue BeLlecTBa
no cocTaBy N CBOMCTBaM
lpusodums npumepbl
npencrasuTenemn
KOHKPETHbIX KIlaccoB U
rpynn HeopraHM4eckmx
BELLECTB
62 O606LeHne 1 cucTemaTmsaumns 3HaHUIN, NONyYeHHbIX B Kypce xumum 8-9 knacca.
63 KoHTponbHas pabota Ne 4 «MToroeasi no Kypcy xvmmum , 9kriacey
64 AHanun3 BbINOMHEHUSI KOHTPONbLHOW paboThl. NoaBeaeHne NTOroB roga
65 Ypok-koHghepeHyusi « Ponb xumuu 8 6bimy 4esioeeka. PMNB




66-67 | Ypok-npoekm «Xumu4deckue npou3zeodcmea TromeHcKolU obnacmuy PMNB
HPK
68 Ypok-eukmopuHa «CoepemMeHHast XuMusi» PMNB

OueHoOuYHbIe npoue,

aypbl, 9 Knacc

MpunoxeHue 2

YyeOHbIN
nepuwop

Ne paboTbl, Tema

dopma npoBeneHuUA

UcTouyHUK

1 yeTBepTH

Ne 1«Xvmuyeckne peakumm B pacTBopax 3reKTpoIMTOB»

KoHTponbHass paboTta

https://infourok.ru/kontrolnie-raboti-
po-himii-klass-3820782.html

Ne 1-25

JTabopaTopHbIN OnbIT

https://gomolog.ru/reshebniki/9-
klass/gabrielyan-2014/lab.html

2 4yeTBepTb

Ne29-31

JTabopaTopHbIN ONbIT

https://gomolog.ru/reshebniki/9-
klass/gabrielyan-2014/lab.html

3 yeTBEPTH

Ne2«HemeTannbl 1 UX coeanHeHusa»

KoHTponbHass paboTta

https://infourok.ru/kontrolnie-raboti-
po-himii-klass-3820782.html

Ne3«MeTtannbi»

KoHTponbHass paboTta

https://infourok.ru/kontrolnie-raboti-
po-himii-klass-3820782.html

Ne1 «PeweHune JKCnepMmMeHTaribHbIX 3aaad4 rno TemMe
((3J'IeKTp0HI/ITI/I‘-IeCKaFI anccounauma»

MpakTuyeckasa paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

Ne2 «W3yyeHne cBOMCTB CONSHOW KUCNOTbI»

MpakTnyeckasa paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

Ne 37-40

JTabopaTopHbIN OnbIT

https://gomolog.ru/reshebniki/9-
klass/qabrielyan-2014/lab.html
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4 yeTBEPTH

Ne4 «Utorosas 3a Kypc xumumn, 9 knaccy»

KoHTponbHass paboTta

https://infourok.ru/kontrolnie-raboti-
po-himii-klass-3820782.html

Ne3 «W3yyeHne cBOMCTB CEPHOMN KUCMOTbI»

MpakTnyeckasa paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

Ne4 «Mony4yeHne ammumaka U U3y4yeHne ero CBOMCTB

MpakTnyeckas paboTta

https:/Insportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

NeS «[lonyyeHne yrnekucrioro rasa W W3y4YeHue ero
CBOMNCTB»

MpakTnyeckas paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

Ne6 «>KecTkocTb BOAbl U CNOCOBLI ee yCTpaHeHUs

MpakTnyeckas paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

NQ7 «PeleHune JKCnepMmMeHTaribHbIX 3aadad4 rno TemMe
«MeTannbi»

MpakTnyeckasa paboTta

https://nsportal.ru/shkola/khimiyallibr

ary/2015/01/21/prakticheskie-raboty-
po-khimii-v-9-klasse

Ne 41-42

JTabopaTopHbIN OnbIT

https://gomolog.ru/reshebniki/9-
klass/gabrielyan-2014/lab.html
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