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IInanupyemMble pe3yJibTaThl OCBOCHHSI Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE pe3yJjbTaThbl:
1. oco3HaBaTh €AMHCTBO U IIEJIOCTHOCTh OKPYXXaroumero Mupa, BO3SMOKHOCTHU €Iro ITO3HaBa€MOCTHU

1 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;

2. TOCTENEHHO BBHICTPaMBATh COOCTBEHHOE ILIEJIOCTHOE MHUPOBO33PEHUE! OCO3HaBaTh
MOTPeOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCJIE U B PaMKaxX CaMOCTOSITENbHOM
NEeSITEIbHOCTH BHE LIKOJIBI;

3. OLIEHUBATh KU3HEHHbIE CUTYallMM C TOUKH 3pEHHsI O€30MacHOTr0 00pa3a KU3HU U COXPaHEHUs
3JI0pOBbS;

4. oueHNBaTh 3KOJOTUYECKHUI pUCK B3aMMOOTHOLICHUH YeI0BEKa U IPUPOJIbI.

5. ¢popmMupoBaTh  3KOJOTMYECKOE MBIILICHUE: YMEHHE OLIEHHWBATH CBOIO JIEATEIbHOCTh U
MOCTYIKHU JPYIUX JIIOJIEN C TOUKH 3pEHHUS] COXPaHEHHsI OKPY)KAIOIel Cpe/ibl - rapaHTa *KHU3HU U

OJlaromoJryuus Jiro1el Ha 3emiie.

MeTaﬂpelIMeTHble pe3yJjbTarhbl:

Pecynamusnvie YYII

1. camocTOsTENBHO OOHAPYXHUBATh U (POPMYIHPOBATH YUCOHYIO TIPOOIEMY, ONPENCNAThH elb Yu4eOHOoH
JSITEINbHOCTH;

2. BBIJBUIaTh BEPCHU pELIEHUS MpoOJIeMbl, 0CO3HABaTh KOHEUYHBIM pe3yibTaT, BbIOMpaTh U3
MPEJI0KEHHBIX U UCKaTh CAMOCTOSTEIbHO CPENICTBA IOCTIKEHUS LENH;

3. cocTaByATh (MHAMBUIyalIbHO WJIU B TPYIIIE) IJIaH pelIeHUs MpoOIeMbl;

4. paboTas Mo IUIaHy, CBEPSATh CBOU JACWUCTBUS C IIEJIbIO U, MPU HEOOXOAMMOCTH, UCIPABIATH
OIIIMOKH CaMOCTOSTEILHO;

5. B Juajore ¢ Yy4uTeIEeM COBEPUICHCTBOBATH CAMOCTOSITEIbHO BbIPAaOOTAHHBIE KpPUTEPUU
OLICHKH.

Tosznasamenvuvie YV/I:

1. aHanM3MpoBaTh, CPaBHUBATH, Ki1accuuuupoBarh U 0000maTh (GaKTbl U ABJIECHUS. BBIABIATH
IIPUYMHBI U CJIEJICTBUS IPOCTHIX SBJICHUM.

2. OCYIIECTBJIATb CpPaBHEHME, KJIaCCU(PUKAINIO, CAMOCTOSTEIbHO BbIOMpAs OCHOBaHUS W
KPUTEPUH JUI YKa3aHHBIX JIOTUYECKHUX OTlepaluii;

3. CTPOUTH JIOTMUECKOE PACCYXKICHHME, BKIIIOYAIOIIEE YCTAHOBJIEHHE MPUYMHHO-CIIEICTBEHHBIX
CBS3EH.

4. co3aBaTh CXeMaTHUYECKUE MOJIEIIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

5. COCTaBJIATH TE3UCHI, PA3IMUHbIE BU/IbI IIJIAHOB (IPOCTHIX, CAOMKHBIX U T.I1.).

6. mpeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJHOTO BHAA B APYTOM (TaOJIUILy B TEKCT U TIp.).



7.yM€Tb OIpeneisTh BO3MOKHbIE MCTOYHMKM HEOOXOJMMBIX CBEJIEHUH, MPOU3BOAUTH IOMCK
nH(popMaluY, aHAIU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVII:

CaMOCTOSATENHHO OpPraHU30BbIBaTh yueOHOE B3aMMOJCICTBHE B TpyIe (ONpeaensTh oomue
LeJIN, PACIPEAEIATh POJIM, JOIOBAPUBATELCS APYT C APYIOM U T.1.).

IIpenmeTHble pe3yabTaThl:
BbInycKHHUK HAYYUTCS:

® XapaKTepHU30BaTh OCHOBHBICE METOJbI TIO3HAHUS: HAOIIOJCHWE, W3MEPCHHE,
AKCTIEPUMEHT;

® OIMCHIBATh CBOWCTBA TBEPJBIX, JKUIKHX, Ta3000pa3HBIX BEHIECTB, BBIICISS HX
CYIIECTBEHHBIE TIPU3HAKHY;

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHATHH «aTOM», «MOJIEKYIay,
«XMMHUYECKHH D3JIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», «BAJIECHTHOCTHY,
«XHUMHYECKasi PEaKIHsD, UCIIOJB3Ys 3HAKOBYIO CHCTEMY XUMUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

® pa3nuyaTh XUMHYECKHE U (PU3UIECKUE SIBICHUS;

® Ha3bIBaTh XUMHYECKUE IIIEMEHTHI;

® OIpENeNATh COCTaB BEUIECTB 10 UX (hopMyIaMm;

® OIPEEIATh BAICHTHOCTh aTOMa DJIEMEHTA B COSANHEHHUSIX;

® OIpEeIATh TUIl XHMUYECKUX PEaKIINN;

® Ha3bIBaTh MPU3HAKHU M YCIOBUS MPOTCKAHNUS XUMUIECKUX PEAKIIHIA;

® BBIABISTH NMPHU3HAKH, CBUCTEIBCTBYIOIINE O MPOTEKAHUN XUMUYECKON pEaKIuu TpH
BBITIOJTHEHUN XMMHYECKOTO OIIBITa;

e cocTaBJATh GOPMYJIbl OUHAPHBIX COEIUHEHUN;

® COCTaBIISITh YPAaBHEHHS XUMHUECKUX PEAKIINH;

e coOnroaath nmpaBuiia 6e30mMacHoOi paboThI IPU MPOBEAECHUHN OTIBITOB;

® 110JIb30BaThCA J1A0OPATOPHBIM 000PYAOBAHUEM U MOCYAOH;

® BBIYHCIATH OTHOCHTEIBHYIO MOJICKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB;

® BBIYHCISATH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 (OpMYyJIe COSAMHEHUS;

® BBIUUCIATH KOJMUYECTBO, 00BEM HIIM MacCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, Macce
peareHToB WM MPOTYKTOB PEaKIINH;

® XapaKTepHU30BaTh PU3UUECKHE M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
U BOJIOPOJIa;

® [10JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOI;



® pacIi03HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIE BEIIECTBA: KUCIOPO, BOJOPOI;

® pacKpbIBaTh CMbICJ 3aKOHAa ABOTajipo;

® pPacKphIBaTh CMbBICH MOHATHH «TeI0BOM 3(h(eKT peakum», «MOJISPHBINA 00BEM»;

® XapakTepu3oBaTh PU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIbI;

® pPacKpbIBaTh CMbBICH IMOHSATHS «PACTBOPY;

® BBHIUKCIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

® IIPUTOTOBJIATH PACTBOPHI C ONPEACICHHOW MACCOBOM JOJIEH PACTBOPEHHOI'O BEILIECTBA;

® Ha3bIBaTh COEAMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

e XapakTepu3oBaThb (U3MUECKHE U XHUMUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEIECTB: OKCUIOB, KHUCIIOT, OCHOBAHHH, COJIEH;

® OMNpeAensTh IPUHAUIEKHOCTD BELIECTB K ONPEAEICHHOMY KIIaCcCy COEIMHEHUN;

® COCTaBJATh (GOPMYJIbl HEOPTaHUUYECKUX COCTUHEHUI U3yYEHHBIX KIIaCCOB;

® [POBOJUTH OMBITH, MOJTBEPKIAIOIINE XMMHYECKUE CBOMCTBA H3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;

® pacIIO3HaBaTh OMBITHBIM ITYTEM PACTBOPbI KUCIIOT U 1I€JI04Yel 10 U3BMEHEHUIO OKPaCKU
UHMKATOPa;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/1Y KJIaCCaMU HEOPraHUYECKUX COCAUHEHUI;

e packpsiBaTh cMmbich [lepuoanueckoro 3akona .M. Menneneesa;

e OOBACHATH (U3NYECKUN CMBICI aTOMHOTO (IOPSIKOBOTO) HOMEPA XHUMHYECKOIO
3JIEMEHTa, HOMEPOB T'PYIIIbI U Neproia B nepuoandeckon cucreme .M. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
npeienax MajibIX IEPUOJIOB U IVIaBHBIX MOATPYII;

® XapaKTepu30BaThb XUMHUYECKHE 3JIEMEHTHI (OT BOJOpOJA A0 KajbI[Ms) HA OCHOBE HX
MoJIokeHUs: B nepuoanyeckoil cucreme JI.M. MenneneeBa u ocoOGeHHOCTEH CTPOECHUS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHS aTOMOB HEPBbIX 20 37I€MEHTOB MEPUOIUUECKON CUCTEMBI
.. Mennaeneena;

® pPAacCKphIBaTh CMbBICI MOHATHI: «XUMHUYECKas CBSI3bY, «AIEKTPOOTPULIATEIHHOCTDY;

® XapakTepu3OBaThb 3aBUCHUMOCTh  (U3WYECKUX CBOMCTB  BEUIECTB OT  TUIA
KPUCTAJUIMYECKOMN PEIIETKH;

® OMNpeAensTh BUJ XUMUYECKOH CBSI3M B HEOPraHUYECKUX COECTUHEHUSX;

e 1300pakaTb CXEMbl CTPOEHMSI MOJIEKYJ BEIECTB, 00pa30BaHHBIX Pa3HbIMH BUAAMHU

XUMHYECKHUX CBI3EH;



® pPAaCKpLIBaThb CMBICIT IIOHATUU «HUOH», «KaTUuoOH», «aHHUOH», «OJICKTPOJIUTEI»,
CHEIIEKTPOIHUTHDY, (AICKTPOJIUTUYECKAS] TUCCOLUALIUS, KOKUCIHUTEIbY, «CTENEHb OKHCIICHHS
«BOCCTAaHOBUTEIIbY, KOKHCIICHHEY, «BOCCTAHOBJICHUC;

® ONpENETATh CTETICHb OKUCIICHHS aTOMa AJIEMEHTA B COCIMHECHHH;

® DPACKpBIBATH CMBICII TCOPUHA 3H€KTp0J'IHTH‘~I€CKOI71 JAUCCOaIu,

® COCTaBJISATh YPABHEHUS AJIEKTPOJIUTHUYECKON TUCCOUMALIMU KUCIIOT, IET0Y€EH, COJIEH;

® OOBSICHATH CYIIHOCTH TMPOIECCa AJICKTPOJUTUYECKON JTUCCOIMAIMA U  PEaKIHi
HOHHOTO 0OMEHa;

® COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPAaBHCHUA PCAaKIIUU O6M€Ha;

® OIPEACIATb BO3BMOKHOCTD ITPOTCKAHUA peaKHI/Iﬁ HNOHHOTO O6M€Ha;

® JIPpOBOJUTH pC€aKlMU, IOATBCPIKAAIOIINC KayeCTBEHHBIN COCTaB Pa3JIMYHBIX BCUICCTB,

® OIpPEAEATh OKUCIUTEIh U BOCCTAHOBUTEID;

® COCTaBJISATb YPaBHCHUA OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ;

® HAa3bIBAThb (baKTOPBI, BJIMAIOIIUMEC HA CKOPOCTH XUMHUYECKON pCaKkuuu;

L KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHYCCKUEC PCAKINH 110 PA3JIMYHBIM IIPU3HAKAM

® XapaKTepu30BaTh B3aWMOCBS3b MEXKIYy COCTaBOM, CTPOCHHEM U CBOWCTBaMH
HEMETAILJIOB;

® JIPpOBOJUTH OIBITBHI IO ITOJYYCHHIO, co614paHm0 U HU3YUCHHUIO XHUMHNYCCKUX CBOMCTB
ra3000pa3HBIX BEUIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

® DPACIIO3HABATh OIIBITHBIM ITYTEM F33006paSHI>I€ BeIIcCTBA. er'ICKI/ICJ'IBII\/’I ra3 1 aMMHaK,

® XapaKTepu30BaTh B3aMMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHEM U CBOWCTBaMH
METaJIJIOB;

® Ha3pIBaTh OPraHUYECKHE BEIIECTBa MO WX (popmylie: MeTaH, 3TaH, STHJICH, METaHOII,
9TAHOJI, TJIMIIEPUH, YKCYCHas KHUCJIOTAa, aMHUHOYKCYCHasi KHCJIOTa, CTEapUHOBAs KHCIIOTA,
OJICMHOBAs KHUCIIOTA, TJIFOKO3a;

® OICHMBATH BJIMUSHUE XMMHMYECKOTO 3arps3HEHUS OKPYXKAIOWIEW Cpelbl Ha OpraHu3M
YeJI0BEKa;

® TPaMOTHO OOpamaThCs ¢ BEUIECTBAMH B TIOBCETHEBHOM KU3HU

® OIpEaAcCIdaATb BO3MOXHOCTb IPOTCKaHUA pealqmﬁ HCKOTOPBIX HpeI[CTaBHTeﬂefl
OpPraHWYECKUX BEUIECTB C KUCIOPOIOM, BOJOPOIOM, METAIIAMH, OCHOBAHUSIMH, TAJIOTCHAMH.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCS:

® 6bl0GUCAMDb U NPOBEPAMb IKCNEPUMEHMANIbHO 2UNOMe3bl 0 XUMUYECKUX C8OUCMBAX
seujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYecKue

peaxkyuu, o xapakmepe u npoOYKmMax pasiutiHulX XUMUYECKUX PeaKyull;



® Xapaxmepuzoeams eujecmed no coCmagy, CMmpoeHuro U C8OUCMEam, YCMaHa8Iueams
NPUYUHHO-CIeOCMBEHHbLE CEA3U MeHCOY OAHHbIMU XAPAKMEPUCTNUKAMU 8eUjeCmEd;

® CcoCcmasnAms MONEKYIAPHbIE U NOJIHbIE UOHHbBLE YPAGHEHUL NO COKPAUWEHHbIM UOHHBIM
VDABHEHUAM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — Gewjecmea  NpPOsGIAMb  OKUCIUMENbHble Ul
80CCMAHOBUMENbHBIE CBOUCMBA C YUEMOM CMeneHell OKUCIeHUS dNeMEHMO08, 8X00AUUX & €20
cocmas;

® COCmasnAmb  YpAGHeHUs  peakyuil, COOMBEMCMBYIOWUX — NOCIe008AMENbHOCU
npespaujeHull HeOPeaHUYecKux eujecmes pasiuiHbIX Kiaccos;

® gulOBUCAMb U NPOGEPAMb  IKCHEPUMEHMANIbHO — 2UNOMe3bl 0  pe3yabmamax
8030€liCMBUsL PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyul;

® UCNONBL306aAMb NPUOOPEeMeHHble 3HAHUA OJI IKOJIO2UYECKU SPAMOMHO20 NOBEOCHUs 8
OKpyarcaiouell cpeoe;

® UCNONBL3068AMb NPUOOPEMEHHble KloYuesble KOMNEeMeHYUU NPU GbINOJIHEHUU NPOEKMO8
U  YUeOHO-UCCIe008aAMENbCKUX 3a0a4 N0  U3VHEHUID CBOUCMS, CHOCOD08 NONYYeHUs U
PACNO3HABAHUSL BEUECME,

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCNBAX U XUMUYECKUX NPOYEeCcCax;

® Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHDOpMayuu, HedoOpPoCco8ecmHol
pexname 6 cpedcmeax Maccogoll uHgopmayuu,

® 0CO3HA6AMb 3HAYEHUEe MeoPeMUYecKUx 3HAHUL NO XUMuu Ol NPAKMUYECcKol
OesamenbHOCmU Yelo8eKd;

® cozdasamv MoOenu U cxemvl Ol peuleHusi Y4eOHbIX U HNO3HABAMENbHLIX 3a0ay,
NOHUMAMb HE0OX0OUMOCMb COONO0eHUs. NPeOnUCAHULl, NpedazaemvlXx 8 UHCMPYKYUSAX No

UCNOIL30BAHUIO IEKAPCMS, CPeOCmE OblmMo8oU XUMUU U Op.



CoaepikaHue nporpaMMbl y4eOHOI0 npeaMeTa
8 Kimacc
HavajbHble NOHATHS U 32aKOHBI XMMHHU

Tena u BemectBa. CBoiicTBa BeliecTB. DTaJlOHHbIE (DU3MUYECKHE CBOWCTBA BEILECTB.
Martepuansl 1 MaTepuanoBeaeHue. Posib XMMHUM B )KM3HU COBpEMEHHOT0 001ecTBa. OTHOLIEHUE
oOuiecTBa K XuMUU: XeMOUIus U XxeMopoOous.

Meroasl u3yuenus xumud. HabOmromenuwe. DkcrnepuMeHt. MopaenupoBanue. Moaenu
MaTepHUaJIbHbIE U 3HAKOBbBIE UJIM CUMBOJIBHBIE.

l'azpr. JKunpkoctu. TBépable BemiecTBa. B3anmuble nepexoisl MeXAy arperaTHbIMHU
COCTOSIHUSIMHU BEIIIECTBA: BO3TOHKA (CyOJmMMaIius) u necyoauManusi, KOHJISHCAIUs U UCTIapeHHE,
KpUCTAJIJIN3alUs U TUIaBJICHHE.

®usnueckue ABJICHUs. YNCThIE BEIECTBA U CMECH. | OMOTE€HHBIE U I€TEPOTr€HHBIE CMECH.
Cmecu razooOpassbie, xkuakue W TBEpAbIC. CrocoObl pa3feNieHus CMEeced: MEeperoHka, Wiu
OUCTWJUISILIMS,  OTCTauBaHue,  (UIbTpOBAaHUE,  KPUCTAJUIM3ALMs WM  BbIIAPUBAHUE.
Xpomarorpadus. Ilpumenenue 3Tux cnocodoB B 1a00paTOpHOI MpaKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XHAMHUYECKUE DIIEMEHTBL. ATOMBI M MOJEKyJIbl. IIpocTble W ClIOXKHBIE BEIIECTBA.
AnnoTtponus Ha npuMepe kuciopoga. OCHOBHBIE MTOJIOKEHUSI AaTOMHO - MOJIEKYJISIPHOTO YUEHUS.
Honbl. BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CHMBOJIBI) XMMHYECKUX »dJeMeHTOB. HMHQopmaius, KOTOpyi0 HECyT 3HakKu
XUMHUYECKUX DJEMEHTOB. OTHUMOJIOTUS Ha3BaHUW HEKOTOPBIX XUMHYECKHUX DJIEMEHTOB.
[lepuoguueckast Tabnuua xumudeckux snemeHToB J[. M. MenzgeneeBa: KOpOTKONEPUOIHBIA U
JUIMHHONEpUOAHbIN BapuaHThl. [leprosl u rpynmnsl. ['1aBHas U noOOYHAs NOArPYIIIbLL, WK A- U
Bb-rpynnsl. OTHOCHUTENBbHASI aTOMHAs Macca.

Xumunyeckue ¢Gopmyabl. UHaexcsl u koddduunentsl. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBast 10J1s1 XUMUYECKOTro 3JieMeHTa B coeluHeHuu. MHpopmarys, KoTopyro HecyT
XUMUYECKUE (POPMYIIBI.

Banentnocts. CtpykTypHBIE (QOpMYNBI. XHUMHYECKHE ODIIEMEHTBI C IOCTOSHHOW U
MIEPEeMEHHON BaJEHTHOCTHbIO. BBIBOJ (QopMmysbl coennHeHus no BajeHTHOcTH. OmnperneneHue
BAJICHTHOCTU XMMHYECKOro »3jeMeHTa 1o Qopmyne BemectBa. CocTaBiieHue Ha3BaHUM
COCIMHEHUH, COCTOSIIUX M3 JBYX XUMHUYECKHUX ODJIEMEHTOB, IO BAJIEHTHOCTU. 3aKOH
MIOCTOSIHCTBA COCTaBA BEIECTB.

XuMuyeckue peakuuu. PeareHTbl U NpOAyKTbl peakuuu. [Ipu3Haku XUMHUYECKUX
peakuuii. YcinoBus UX NMPOTEKaHMsI U MpeKkpaiieHus. Peakuuu ropeHus. DK30TepMUUYECKUE U

SHAOTCPMHUYCCKUC PCAKLIUH.



3aKkoH COXpaHCHHUA  MACCbl  BCHICCTB. XuUMHu4IecKue YpaBHCHMUA. CocraBieHue

XUMHUYECKUX ypaBHeHHUH. HPopMmaIus, KOTOpyto HECET XMMHUECKOE YpaBHEHHE.

Knaccudukanus XMMHUECKUX peakLUMi MO0 COCTaBYy U YHCIY PEareéHTOB U INPOJIYKTOB.

Tunbl xuMUYecKUX peakuuwii. Peaknuu coeawHEHUS, pa3OKCHHs, 3aMEIICHHs W OOMeHa.

KaranusaTtops! u kaTanus.

JdeMoHcTpanuu

Komnnekuus marepuasioB u U3Aeauil U3 HUX.

Monenu, ucroib3yeMble Ha ypokax (pu3uku, OM0I0ruu u reorpaduu.

OO6BbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XUMUYECKUX BEIIECTB.

Monenu KpUCTaNInYeCKUX PeIETOK.

CoOupanue mpubopa ajs OJIydeHHUsI Ta3a U IPOBEPKA €ro Ha TeéPMETUYHOCTD.
Bo3sronka cyxoro nipaa, Hoga uiv HadTaauHa.

ArperaTHble COCTOSHUS BOJIBI.

Pa3nenenue 1Byx HeCMEMIMBAIOIINXCS KHUAKOCTEH C TOMOUIBIO JEUTENbHON BOPOHKH.
Juctumarop u ero padoTa.

YcranoBka s GuiibTpoBanus u € padora.

YcraHoBKa 15 BeIlapuBaHus U e€ padboTa.

Komnekuus ObITOBBIX TPHOOPOB AJist GUIBTPOBAHUS BO3AyXa.

Pa3nenenue kpacsuiero BemecTsa pomacrepa ¢ MOMOLIBI0 OyMaXHOU XxpomaTorpaduu.
Mopenu aniaoTpOmHBIX MOAU(PHUKALUNA YTIIEPOIa U CEPHI.

[Tony4yenue o30Ha.

Hoprpers M. 5. Bepuennyca u JI. M. Menzeneesa.

KopoTkonepuoiHb1ii 1 IMHHONIEPUOAHBIN BapuaHThl [leprnoauueckoit cucremsr /. U.
MenneneeBa

KoHcTpyrnpoBaHue mapocTep >KHEBBIX MOJIeNIEH MOJIEKYII.

Amnmapat Kumnma.

Paznoxxenne Ouxpomara aMMOHUS.

['opeHune cepbl 1 MArHUEBOM JIEHTBI.

[Toptpersr M. B. JlomonocoBa u A. JI. JIaByasbe.

OnbIThI, MJUTFOCTPUPYIOLINE 3aKOH COXPaHEHUSI MacChl BEILLIECTB.

I'openue docdopa, pacTtBopeHre NpoayKTa FOPEHHs B BOJIE U HCCIIEA0BaHNE
MOJIyYEHHOTO PAcTBOPA JAKMYCOM .

B3anmMopenicTBre CONSTHOM KUCIOTHI C IIUHKOM.

[Tonygenue ruapokcuna meau (I1) u ero pasnoxxeHue pu HarpeBaHMUH.



JlaGopaTopHble ONBITHI

1.  O3HakoMJieHHE C KOJUIEKIIMEH 1a00paTOpHOil MOCYIbI.

2. IIposepka npubopa /i MOJIy4yeHus ra30B Ha Fre€pPMETUYHOCTb.

3.  O3HakoMJIEHHE C MUHEpaJIaMH, 00pa3ylINMH TPaHUT.

4. IlpuroToBiieHHME TIE€TEPOT€HHON CMeCH TIOPOUIKOB CEphl W JKele3a M UX
paszzeneHue.

5. BsammopelicTBHe pacTBOPOB XJIOPUIAOB W MOJUIOB Kl C PAaCTBOPOM HHUTpATa
cepebpa.

6. Ilomyuenue ruapokcuna menu (I1) u ero B3auMoAeCTBUE C CEPHON KHCIOTOM.

7. B3aumMojeuncTBHE pacTBOpPa COJbI C KUCIOTOM.

8. IlpoBepka 3akoHa COXpaHEHHsS MACChl BEUIECTB Ha MPHUMEPE B3aUMOJICUCTBHUS
IIEOYH U KUCITOTHI.

9. IIpoBepka 3aKOHa COXpPaHEHHS MacChl BEIIECTB HAa MPUMEpPE B3aUMOJICUCTBHUS
ménoun u comu xenesa (I1I).

10. Pa3znoxxenue nepokcuia BOAOPOAA ¢ MOMOIIbIO okcuaa mapranma (IV).

11. 3amemeHue xene30M MEIU B METHOM KYIOPOCE.
IIpakTH4yeckue padoThI

1. 3HakoMcTBO ¢ JsabopaTtopHelM  obOopymoBaHueM. llpaBuia  TeXHUKH
0e30macHOCTH Npu paboTte B kabuHeTe xumMuu. Hekotopeie BuabI paboT.

2. AHanu3 noyBbl
Baxueiimue npeacTaBuTe/ M HeOprannyecKux BemecTs. KojimyecTBeHHbIE OTHOLIEHUSI B
XUMMH.

Cocras Bo3ayxa. [lonsarue 00 00bEMHOI /10J1e KOMIIOHEHTa MPUPOTHON ra30BOi cMecu
— Bo3ayxa. Pacuér oObéMa KOMIOHEHTa Ta30BOM CMECH IO €ro OOBEMHOHN J0je |
Ha000pOT.

Kucnopon. Ozon. Ilomydenne xuciopoma. CoOupaHue M pacro3HaBaHWE KHUCIOpPOa.
XUMHYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C METAJUIAMH, HEMETANIAaMU U CIIOKHBIMU
BeuecTBamu. [Ipumenenue kucnopoaa. KpyroBopot kuciopoza B mpupoae.

Oxkcunpl. OOpa3zoBaHMe Ha3BaHWUN OKCUAOB 1o ux (opmynam. CocrtaBieHue GopMmy
OKCHJIOB MO WX Ha3BaHusM. lIpencraButenu OKCHUIOB: BOAA M YIVIEKHUCIbIM ra3, HerameéHas
U3BECTb.

Bonopon B npupone. @usnyeckue U XUMHUYECKHUE CBOMCTBA BOAOPOJA, €r0 MOJyYeHHE U
pUMEHEHHE.

Kucnote, wux coctaB wu kinaccudukanusa. HWugukaroper.  Tabmuna

pactBopuMocTH. CoJisiHast U cepHast KUCIIOThI, X CBOMCTBA U IPUMEHEHHUE.



Comnu, ux coctaB W Ha3BaHus. PactBopumocTh coseil B Bone. [IpeacraBurenu coseid:
XJIOpU HaTpusi, KapOoHAT HATpHs, pocdaT KaabIusl.

[Tocrostnnas ABoranpo. KosmuectBo BemiectBa. Mosib. Monsipaas macca. Kparabie
€IMHULIBI U3MEPEHHUs KOJINYECTBA BELIECTBA — MHJUIUMOJIb U KHJIOMOJIb, MUJUIUMOJISIpHAS U
KUJIOMOJISIPHAsI MAacChl BEILIECTBA.

Pacu€rbl ¢ ucCnosib30BaHWEM MOHITHH «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«MOCTOSIHHAsI ABOTaZpoO».

3akon ABoraapo. MouspHbelii 00bEM Ta3000pa3HbIX BemecTB. OTHOCHUTENbHAS
IJIOTHOCTH OJJHOT'O T'a3a Mo APYyromy.

KpaTtHble enuHuIbl HM3MEpEHHUS — MIUIMMOJSIPHBIA U KUJIOMOJISIPHBI 0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rbl ¢ ucnosib30BaHHEM MOHITHH «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», KIIOCTOSTHHAS ABOTAAPOY.

Pacu€rbl ¢ uCnosib30BaHHMEM MOHITHM «KOJIMYECTBO BEILIECTBA», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30BY», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopot Bojbl B npupoae. Puznyeckue 1 XMMUYECKUE CBOCTBA BOJIbI:
B3anMMOJICHCTBHE C OKCHUIaMHU.

OcHoBaHus, UX cocTaB. PacTBopuMOCTh OCHOBaHHMH B Boje. V3MeHeHue okpacku
VWHJMKATOpOB B IIEJIOYHOM cpene. lIpencraBurenu mienodeil: MAPOKCHUABI HATPHUS, Kalus U
KaJIbLUS.

PactBopurens n pacrBopéHHoe BemecTBo. PactBopsl. PactBopenue. ['uapatel. MaccoBas
J0JIs pacTBOPEHHOTO BeulecTBa. Pacu€rhl, CBA3aHHBIE C UCIOJb30BAHUEM IOHSATHUS «MaccoBast
JTOJI. pACTBOPEHHOTO BEIIECTBAY.

JdeMoHcTpauuu

- Omnpeznenenue cojiep:kaHus KUCIOPOia B BO3IyXeE.
- TlomydyeHnue kucnopoja pa3jaoKEHUEM EpMaHTaHaTa Kalus U epoKcHia

BOJIOpO/JIA.

- CoOupaHue METOJI0M BBITECHEHUS BO3yXa U BO/IbI.

- Pacno3naBanue kucnopona.

- T'openue marnusi, xenesa, yris, cepsl 1 pocdopa B KUCIOPO/Ie.
- Komnekuusa okcuuos.

- Ilonmydyenue, cobupanue 1 pacrio3HaBaHHe BOJOPOJIa.

- T'openue Bogopona.

- Bzaumogeiictue Bogopoaa ¢ okcuaom meau(1l).

- KOJ'IJ'ICKIII/ISI MHUHEPAJIBbHBIX KHUCJIOT.



- IlpaBumno pa3z6aBieHus cepOi KUCIOTBHI.
- Komnekuus coneil.
- Tabnuua pacTBOPUMOCTH OCHOBAHUM, KHCJIOT U COJIEH B BOJIE.
- Hexortopsle MeTaibl, HEMETAJUIBI M COEAMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
- Moaens MosipHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
JlaGopaTopHble ONBITHI

12. TlomyTHEHUME U3BECTKOBOW BOJBI IIPY IIPOITYCKAHUH YTJIEKHCIIOTO rasa.

13. Tlomyuenue BOIOPO/a B3aMMOICUCTBUEM ITUHKA M COJISTHOM KUCIIOTHI.

14. Pacno3HaBaHue KUCJIOT UHAUKATOPaMH.

15. H3meHeHue OKpacKu MHIUKATOPOB B MIETOYHOU Cpee.

16. OszHakomjieHHME C TpenaparaMd JOMallHed WM LIKOJBbHOM anTeuyKu —
pacTBopaMu IepoKcUa BOJIOpO/ia, CHUPTOBONM HACTOMKH MO/ U HAIIATBIPHOTO CIIUPTA.
IIpakTH4eckne padoThI

3. Ilomyuyenue, cobupanue u pacrio3HaBaHHE KUCIOPOIA.

4. Tlonyuenue, coOupaHue U pacro3HaBaHUE BOJIOPO/A.

5. IlpuroroBiieHHE paCTBOPOB COJIEH C X 3aJaHHON MacCOBOM JOJIEH.

OcHoOBHbBIE KJ1aCChl HEOPraHUYEeCKUX COeIMHEeHN I
O06o01enue cBeeHnit 00 OKCUaaX, X KiacCu(UKAINKI, HA3BAaHUSIX U CBOMCTBAX.
Croco0bl MoTy4eHUsT OKCHUJIOB.

OcHoBanus, X KiaccuuUKaius, Ha3BaHUSA U CBOMCTBA. B3anMozeiicTBrue ¢ KHCIOTaMH,
KHUCJIOTHBIMU OKCHJaMU U cojisiMu. PasnokeHne HepacTBOpUMBIX OcHOBaHUH. CrocoOsl
MOJIy4€HHS] OCHOBaHUH.

Kucnotsl, ux knaccuduxanuss v HazBaHus. OOIIME XMMHYECKHE CBOMCTBA KHCIOT.
B3aumopelicTBue KUCIOT ¢ MeTalulaMH. DJEKTPOXMMHYECKUN psii HaNpsHyKEHUM MeTaioB.
B3aumonelicTBue KHCIOT ¢ OKCHIaMH METaJIOB. B3aumonelicTBue KUCIOT ¢ OCHOBaHUSIMH —
peakuus  HeUTpanuzauuu.  B3auMopnencTBue — KHUCIOT € COJISIMU. [Tonyuenne
OECKHUCIOPOIHBIX U KHCIOPOACOAECPKAIIUX KUCIIOT.

Conu, ux kiaccudukanus u CBOMCTBA. B3anmoelicTBre comielt ¢ MeTaiaMu,
0COOEHHOCTH ATUX peakuuii. BzanmoencTBre coseit ¢ CoIsIMu.

['enernueckue psapl MeTa1a U HeMeTa/uia. ['eHeTndeckast CBsi3b MEXAy KilaccaMu
HEOPraHMYECKHUX BEIIECTB.

JlaGopaTopHble ONBITHI
17. BzaumopeiicTBHE OKCHIA KAJIBIHUS C BOJOU.
18. IloMyTHEHHE U3BECTKOBOM BOIBI.

19. Peakuusa HeWTpanu3anum.



20. Ilonyuenue rugpokcuna meau (I1) u ero B3aumoielicTBUE C KUCIOTOM.
21. Paznoxenue runpokcuna meau (I1) npu HarpeBanum.
22. BzaummonencTBHE KUCIOT C METAJUIAMHU.
23. B3zaummonaencTBHE KHACIOT C COJISIMU.
24. O3zHaKOMJIEHUE C KOJUIEKIIHEH colel.
25. BzaumopeiictBue cynbdara menu(Il) c xemnesom.
26. BsaumoneicTBue coseil ¢ COISAMU.
27. T'enermyeckas CBsI3b Ha IPUMEPE COCAMHEHUN MEH.
IIpakTH4eckue padoThI
6. Pemienue skcriepMMEHTaNIbHBIX 3a7ay.
Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucreMa xumudeckux 3aementos /1. U.
MenjaeJieeBa 1 CTPOCHHE ATOMA

EcrectBennble cemeiicTBa XUMHYECKHUX AJIEMEHTOB: IEJIOYHbIE u
LIEJIOYHO3EMETIbHBIE METaJlIbl, TaJIOT€Hbl, WHEpPTHbIE (OjaropoaHbie) rasbl. AMQOTEPHOCTb.
AmpoTepHble OKcu bl U THIpOoKcHIbl. KoMiiekcHbie coun.

Otkpertue 1. . MenneneeBrsim [leproandeckoro 3akoHa M CO3JaHUE UM
[Ieproandeckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB.

AToMbl Kak (opMa CyIIECTBOBAHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHbBIE CBEJIEHUS O
CTpoeHUM aToMOB. Jloka3aTelnbCcTBa CIOKHOCTU cTpoeHus aromoB. OmnbiTel Pesepdopra.
[InanerapHas MOAENIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sA€p: NPOTOHBI, HEWTpOoHBL. OTHOCHUTENbHAasT AaTOMHas Macca.
B3anMoCBs3b NOHATHN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI AaTOMHAsI Maccay.

Muxkpomup. OnexTpoHbl. CTpoeHHE 53JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX
aneMeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3oronbl. ®usnveckuit cmbicn cuMBoiuku Ilepuoanueckoit cucrembl. CoBpeMeHHas
¢dopmynupoBka [lepuoguueckoro 3akoHa. V3MeHEHHS CBOICTB 3JIEMEHTOB B IEpUOJAX H
rpymnmnax, Kak QyHKUUs CTPOEHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa >3JE€MEHTa-MeTaula M JJIEMEHTa-HEMETaula [0 MX IIOJIOKEHUIO B
[Tepuoanueckoit cucreme xumudeckux anemeHToB /1. 1. Menneneesa.

JdeMoHcTpauuu
- Paznuunbie popmbl TaOIUL EPUOAUYECKOIN CUCTEMBI.
- MopnenupoBanue noctpoenus [lepnoandeckoii cucremst /1. 1. Menneneesa.
- Mogenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

- Mopaenu aToMOB 351eMEHTOB 1—3-r0 11epro10B



JlaGopaTopHble ONBITHI.
28. Tlomyuenue aMm(pOTEepHOTO THAPOKCH/IA U UCCIICTOBAHKIE €TO CBOMCTB.
XuMnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUH

HNonnas xumuyeckasi cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U HEMETAJLIOB.
Cxembl 00pa3oBaHUs MOHHOW CBSA3M ISl OMHApHBIX coequHEeHH. MOHHBIE KpUCTAIIIMYEeCKUe
peméTk  (PU3MYECKHE CBOMCTBA BEIIECTB C ATUM TUIOM perméTok. [loustue o hopmynbHOM
€VHULE BEIECTBA.

KoBanenTHass xumuueckas CBSI3b. OJEKTPOHHBIE M CTPYKTYpHbIE  (POPMYIIBL.
KoBanentHas HemomsipHast cBsizb. Cxembl 0Opa3oBaHMsI KOBAJIEHTHOM CBSI3U JUIsl OMHAPHBIX
coeMHEHUN. MOJEKyIsIpHblE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

DNeKTPOOTPULIATENbHOCTb. Psa  anekTpooTpunarenbHocTd. KoBaneHTHas mosisipHas
xumudeckas cBsi3b. Jumonb. Cxembl 00pa3oBaHWsS KOBAJCHTHOW TIOJSPHOW CBS3W IS
OMHApHBIX coeluHEeHUuN. MoJeKkynspHble U aTOMHbIE KpUCTANIMYECKHE pEHIETKH, CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

Merammueckass XUMHYECKas CBA3b M METAUIMYECKas KPUCTAIMYECKas peIETKa.
CBoiicTBa BEIIECTB C 3TUM TUIIOM pelEToK. EfuHas npupoaa XMMHUUECKUX CBSI3EH.

Crenenp okuciienus. CpaBHEHHE CTENEHU OKUCIICHHs W BajgeHTHoCTH. [IpaBuna pacuéra
CTENEeHEeW OKUCIIEHUS 110 GopMyIaM XUMUYECKUX COEAMHEHUM.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpeneneHue cTerneHeld OKUCIECHUs A
JJIEMEHTOB, O0O0pa3yloIIMX BeUlecTBa pa3HbIX KiIaccoB. Peaknuum HOHHOrO oOOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBUTEJb, OKHUCICHUE U
BoccTaHoBlieHHe. (CocTaBiieHUE YpaBHEHMM OKHUCIMTEbHO-BOCCTAHOBUTEIBHBIX pPEaKIMM
METOJIOM 3JIEKTPOHHOTO OajaHca.

JdeMoHcTpanuu

- Buneo ¢parmenTs! u cnaiapl «loHHas XUMHUYECKask CBS3b.

- Komneknus BemecTs ¢ MOHHOM XUMUYECKOM CBA3BIO.

- Mopaenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

- Bupeodparments! u cnaiinpl «KoBajgeHTHAss XUMUUYECKasi CBSA3bY.

- Komnekuus BemecTs MOJIEKYJISIPHOTO M ATOMHOTO CTPOEHHMUSL.

- Mopaenu MONEKYISAPHBIX U AaTOMHBIX KPUCTAIUIMYECKUX PEHIETOK.

- Bupeodparmentsl u cnaitnpl «Metamuinueckas XuMU4ecKasi CBS3bY.

- Komnexuusa «MeTauisl ¥ CIu1aBbD».

- BzaumopeiicTBue LMHKA ¢ cepol, COSIHON KucaoTo, xsopugom menu (1I).

- T'openune marnus.



- BsaumopeicTBre XJIOPHOUM U CEPOBOJIOPOIHOM BOJBI.
JlaGopaTopHble ONBITHI

29. H3BroroBiieHUE MOJEIH, WILUTFOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3U



CoaepikaHue nporpaMMbl y4eOHOI0 npeaMeTa
9 knacc
IToBTOpeHuUe  00001IeHNEe CBeleHUI IO Kypcy 8 Kiacca

bunapasie  coeguHeHus. OKcuABl  COJEOOpa3ylIIHEe W HECOJIEOOpa3yromIue.
I'unpoxcunapl: ocHOBaHUS, aMPoTepHbIe, KUCIOTh. CpenHue, Kucible, OCHOBHBIE COJIU.

OO6o00meHne cBeAeHUM O XUMHYeCKMX peakuusx. Kiaccuduxanuss XuMUYecKHX
peakuuil Mo pas3iMYHbIM OCHOBAHHUSM: COCTaBYy M YHUCIYy pearupyroumux U oOpa3yroluxcs
BELIECTB, TEIJIOBOMY 3((PeKTy, HaIpaBJICHNIO, U3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB,
00pa3yoIluX pearupyoline BelecTBa, ¢pase, UCIoIb30BaHUIO KaTalu3aTopa.

[loHATHE O CKOPOCTH XUMHYECKOM peakunu. PakTopsl, BIUAIOIIME HA CKOPOCTh
XMUMHMUYECKUX pEeaKUuil: Mpupoja pearupyroniux BeLIECTB, MX KOHIIEHTpalus, TeMmIeparypa,
IJI0LIa/1b COIPUKOCHOBEHM S, HaJMuKe Kartainu3atopa. Karanus.

JdeMoHcTpauuu
- O3HaKkoOMJIEHHE C KOJUIEKLIUSIMU METAJIJIOB U HEMETAJIIOB.
- O3HaKoOMJIEHHE C KOJJIEKLIUSIMU OKCUIOB, KUCIOT U COJIEH.
- 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOMN pEeaKIUU OT MPUPObl PEarupyrOIINX BEIIECTB.
- 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN peaKklUU OT KOHLIEHTPALUU pearupyrommx
BEIIECTB.
- 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOMN peaklUy OT MJIOLAAN
CONPUKOCHOBEHHUSI pEarupyroluX BEIECTB (KKUIISIUHN CII0I»).
- 3aBUCHMOCTb CKOPOCTH XUMHUYECKOMN peaKLUU OT TEMIIEPATYpPhl pearupyrolIuX BEIIECTB.

JlaGopaTopHble ONBITHI

1. BsaummojeicTBHE aMMHAKa U XJIOPOBOJIOPOIA.

2.  Peaxkuwms HeuTpamusanuu.

3. HaGmonenue TemmoBoro 3¢ dekra peakiuu HeHTpaaru3aIuu.

4. BsaumopeiicTBue cepHoil kucnoTsl ¢ okcuom meau (1I).

5. PaznoxeHue nepokcuja BOJOPO/Ia ¢ MOMOIIBIO KaTajlazbl KapTodens

6. 3aBHCHMOCTbH CKOPOCTH XMMHYECKON pEeaKLUU OT IPUPOAbI PEarupyroInx
BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS pacTBOPOB THOCY/b(haTa HATpuUs U XJopuaa Oapus,
THOCY/Ib(aTa HATPHUS U COISTHOW KUCIIOTBHI.

7.  3aBHCHUMOCTbH CKOPOCTH XMMHYECKOW PEAKIIMH OT MPUPOJIbl METAIIOB MPU UX
B3aMMOJICCTBHN C COJISTHOW KUCIIOTOM.

8. 3aBUCHMOCTbH CKOPOCTH XMMHUYECKON peaKlMU OT MPUPOAbI KUCIOT IPU
B3aMMOJICCTBHUHU HUX C JKEIIE30M.

9.  3aBHCHMOCTbH CKOPOCTH XMMHYECKON PEaKIMH OT TEMIIEPaTyphI.



10. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIIEHTPALUH.

11. 3aBUCHUMOCTH CKOPOCTH XHMMYECKON peakUuuu OT IUIOIAJU CONPUKOCHOBEHHS
pearupyouux BelecTs.

12. 3aBHCHUMOCTH CKOPOCTH XMMHUYECKON PEAKIMH OT KaTalu3aropa.
XHMHYeCKHE PeaKIIii B PACTBOPAX 3J1eKTPOJIUTOB

[TonsitTie 00 AJIEKTPOIUTUYECKONW NUCCOLMALNU. OJIEKTPOJUTHI WU HEIIEKTPOJIUTHI.
MexaHu3M JUCCOLMAIMKU  AJIEKTPOJUTOB C Ppa3IMYHBIM  XapakrepoMm cBsi3u. CTeneHb
ANEKTPOIUTHYECKOH uccounannu. CusbHbIE U ClIadble 3JIEKTPOJIUTHL.

OCHOBHBIE MOJIOKEHUSI TEOPHUM JJIEKTPOJUTHYECKON nuccounauuu. Knaccudukanus
HMOHOB M MX CBOMCTBAa. KHCIOTHI, OCHOBaHMS M COJM Kak 3JeKTpoauThl. Ux knaccuduxauus u
JMCCOLIMAIIUSI.

OOmue XUMUYECKHME CBOWCTBA  KUCJIOT: M3MEHEHHE OKpackd HHJUKATOPOB,
B3aUMOJICICTBUE C MeETaJJIaMH, OKCHUAAMM M THUAPOKCHUAAMH METAUNIOB U  COJISIMHU.
MouiekynspHble U HOHHBIE (TIOJTHBIE U COKPAILEHHBIEC) YPAaBHEHUS PEAKIIUMA.

XHAMHWYECKUN CMBICI COKpPAIIEHHBIX YpPAaBHEHUHU. YCIOBHS NPOTEKaHUS pEaKIUM MEXIy
AJIEKTPOJIUTAMU A0 KOHIIA. Psii akTHBHOCTH METaJIOB.

OO0muue XUMHYECKHE CBOMCTBA IIEI0Yel: B3aMMOJEHCTBHE C KUCIOTaMH, OKCHIaMU
HeMeTalyioB, coisiMu.  OOmiMe XUMHYECKHE CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHMIL:
B3aUMO/JICHCTBUE C KUCIOTaMH, Pa3jokKeHHE IPU HarPEBaHUH.

OO0mme XUMHUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aMMOJCHCTBUE C KHCIOTaMH,
LIEJI0YaMH, COJIAIMHU U MeTaJllIaMU. B3auMoeicTBIUE KUCIIBIX COJIEN CO LIEI0YaMU.

'unponus, kak 0OMEHHOE B3aUMOJEWUCTBUE COJIe ¢ BOJOW. ['MApOJIN3 CONMU CHUIIBHOTO
OCHOBaHUS U ciabo0il KucIOoThl. ['maponu3 coiau ciaboro OCHOBaHMS M CUJIBHOW KHCIOTBHI.
[IIxana pH.

CBoiicTBa KUCIIOT, OCHOBAaHUM, OKCUJOB U COJIEH B CBETE€ TEOPHUM AIIEKTPOJUTHUECKON
JMCCOLIMALIMU ¥ OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoHcTpanmum.
- HcnblTanue BemecTB U X paCTBOPOB HA AJIEKTPOIPOBOJIHOCTD.
- 3aBHUCHMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPALUH.
- JIBW)KeHue OKpalleHHbIX HOHOB B 3JIEKTPUUYECKOM I10JI€.
- Omnpeznenenue xapakTepa cpelibl B paCTBOPAX COJICH.
JlaGopaTopHble ONBITHI.
13. JIucconmanus ciadbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTBHI.
14. H3MeHeHHE OKpacKH MHIAMKATOPOB B KUCJIOTHOMU Cpeie.

15. Peaxkuusa HeWTpanu3anyu pacTBopa MIENI0YH Pa3IMYHBIMU KACIOTaMHU.



16. Ilonyuenue rugpokcuna meau (I1).u ero B3aumoeiicTBUE ¢ pa3IMYHbBIMU
KHCJIOTaMH.

17. BsaumojneicTBUE CHIBHBIX KUCIOT ¢ okcuioMm meau (1I).
18-20. B3anmoaeicTBre KUCIOT C METAJUIAMH.

21. KauecTtBeHHas peakiiys Ha KapOOHAT-HOH.

22. TlomyuyeHune CTyAHS KPEMHUEBOU KUCIIOTHI.

23. KauecTtBeHHas peaklys Ha XJIOPUJ - WIH CyIb(aT-UOHbI

24. VI3MeHeHHEe OKPAaCKU WHIUKATOPOB B IIEJIOYHON Cpelie.

25. B3aumopeicTBHE MIENOYEH C YTIIEKUCIBIM ra30M.

26. KauectBeHHas peaklids Ha KATUOH aMMOHMUSI.

27. Tlomyuenue ruapokcuaa meau (II) u ero paznoxenue.

28. BzammopeiicTBre KapOOHATOB C KHCIOTAMHU.

29. Tlomyuenue ruapoxcunaa xxenesza(lll).

30. BsaumopelicTBue xemne3a ¢ pactBopom cynbdara meau (11)
IIpakTHYeckue padoThI

1. CaoiicTBa KMCJIOT, OCHOBaHHH, OKCHJIOB U COJIEH B CBETE TCOPUU
ANEKTPOJUTHYECKON TUCCOIUALUN U OKUCIUTENBHO - BOCCTAHOBUTENBHBIX PEAKIUI
HemeTajuibl 1 MX coeJUHeHUSA

CrpoeHue aTOMOB HEMETAJUIOB M uX mnojoxeHue B I[lepumonmueckoir cucrteme. Psn
ANEKTPOOTPULATENBHOCTH. KpHuCTaimmmyeckne pemeéTkn HEMETauloB — IPOCTBIX BEIECTB.
Amnorponus u e€ npuanHbl. Pu3nyueckue cBoicTBa HeMeTauioB. O0IIre XUMUYECKUE CBOMCTBA
HEMETAJUIOB: OKUCIIUTEIIBHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, CTpo€HHME HX ATOMOB U MOJIEKYJI. DPU3MYECKHME U XUMHUYECKHE CBOMCTBA
raJIOr€HOB. 3aKOHOMEPHOCTH MU3MEHEHHS! CBOMCTB raJIOT€HOB B 3aBUCUMOCTHU OT UX MOJIOKEHHUS
B [lepuoanyeckoit cucteme. HaxoxxaeHue rajJoreHOB B MPUPOJIC U UX MOJydyeHHue. 3HAYCHHUE U
MIPUMEHEHHE TaJIOT€HOB.

['ajsloreHOBOIOPOIBI M COOTBETCTBYIOLIME KM KHCIOTBI: IUJIaBUKOBAs, COJISAHA,
OpOMOBOJIOpO/IHAs, MO0BOJOpoAHAs. ['anorenunsl. KauecTBeHHbIE peakuuy Ha TaJlOT€HU-
noHbl. [IpuMeHeHne coeMHeH rajJoreHoB U UX OMOJIOTHYecKast poJib.

Obmas xapakrepuctuka 3memMeHToB VIA-rpynmsl. Cepa B mpupoje u €€ MoJydeHue.
AmnotponHeie MOAUGUKAIIMU CEPhl W WX CBOWCTBA. XUMHUYECKHE CBOWCTBA Cepbl U €&
[IPUMEHEHHUE.

CepoBoI0pOA: CTPOEHUE MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKUE CBOICTBA, OJTy4eHUE U

3Hauenne. CepoBoopoaHas kuciota. Cynbduabl U ux 3HadeHue. JIroMuHOGOPEHI.



Oxkcun cepsl (IV), cepancras kuciora, cynbhutel. KauecTBeHHas peakius Ha CyIbPuT-
HOH.

Oxcun cepot (VI), cepnas xucnora, cyiabdarel. Kpucrammorunparsel. KauecTtBennas
peakius Ha Cyiab(haT-uoH.

Cepnast Kuci0Ta - CUJIbHBIN 371eKTpoauT. CBoMcTBa pa30aBieHHON CEPHOIM KUCIIOTHI, KaK
TUMAYHOW KHUCJIOTHI: B3aUMOJIEHCTBUE C METaJUlaMU, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIaMHU,
OCHOBAaHUSMHU U aM(POTEpPHBIMU THAPOKCUAAMHU, coyisiMU. KauecTBeHHas peakuus Ha cyibdat-
HOH.

OO0wrast XapakTepuCTHKa 3J1€MEHTOB VA-rpynmbl. A30T, CTPO€HHE aToMa U MOJIEKYIIbI.
Ouznyeckue W XUMHUYECKHE CBOMCTBA M MpPUMEHEHHE a30Ta. A30T B IpPHUPOJE U €ro
OnoJsioruuecKas poJb.

AMMUak, cTpoeHue MOJeKyabl U (u3nmueckue CcBOMCTBAa. AMMHauyHas BOJA,
HaIIATBIPHBIA COHUPT, TUApPAT aMMmHuaka. J[OHOPHO -aKIENTOPHBIA MeXaHW3M OOpa30BaHHS
KaThoHa aMMoHUs. BoccTanoBuTenpHbIE cBOMCTBA amMmMuaka. Coii aMMOHUS M MX IPUMEHEHHUE.
KauecTBenHas peakuysi Ha KATHOH AMMOHHUSI.

Oxkcuapl a30Ta: HECOJIE0Opas3yrolue W KUCIOTHBIE. A30THCTas KUCIOTa U HUTPHUTHIL.
A30THas KucCI0Ta, €€ MoIy4eHue U cBoMcTBa. Hutparsl.

®ocdop, crpoenue aroma u amiorponus. Pocouasl. Pochun. Oxcua docdopa(V) u
oprodochopnas kucnota. Docharer. Dochopubie ynooperus. MTHCEKTHITUABL.

OOmas xapakTepucTuka 3MeMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
MIPOCTHIX BEILECTB M COEMHEHUHN B 3aBUCUMOCTH OT IOJIOKEHHUS 3yieMeHTOoB B lleprnoanueckoit
cucreMme. Yriaepoa. AJIOTpOIHbIe MOAU(PUKAIMU: ainma3, rpadut. AMOp(dHBIN yriepoa U ero
copTa: caxka, aKTHBUPOBAHHBIA yroib. AncopOums. XUMHUYECKHE CBOWCTBA YIJIepoja.
Kokcoxumuueckoe npon3BoACTBO U ero npoaykius. KapOus.

Oxcupn yraepona(Il): crpoenue Mmosiekynbl, MoiyueHue H ero cBoictBa. Oxcun
yraepona(IV): crpoenue Mosekysbl, NOJyYeHHE W €ro CBOMCTBAa. YrosibHas kuciora. Coiu
YTOJIBHOU KUCIIOTHI: KapOOHAThI ¥ rufjpokapOoHaThl. TexHuueckas u nuuieBas coja.

Heoprannueckue u opraHnyeckue BeUIECTBA. YTJIEBOJOPOJbl. XMUMHUECKOE CTPOEHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEINHEHUS aTOMOB B MOJIEKYJI€ 10 BaJIEHTHOCTH.

Mertan, 3TaH, Kak NpeeibHbIe yrIeBOIOPOAbl. DTUJIEH U allETUICH, KaK HENpeaeIbHbIe
(HEeHaChIIIEHHbIE) YIJIEeBOOPOAbl. lopeHue yrieBojaoponoB. KauecTBeHHbIE peakuuu Ha
HemnpeelNbHbIE COCTUHEHUS.

OTUIOBBI CHHUPT, €ro IMOJIyueHUE, NpPUMEHEHHE U (U3HOJIOrHYEecKoe JEHCTBUE.
TpéxaroMubIi ciupT rauuepud. KauecTBeHHas peaknysi HA MHOTOATOMHBIE CIIUPTHI. Y KCYyCHast

- IpCACTaBUTCIIb KJIacCa Kap60HOBI>IX KHUCJIOT.



Kpemuuii, crpoenue ero aroma u cBoiictBa. Kpemuuit B npupone. Cuimuuisl U CUjlaH.
Oxcup kpemuusi(1Y). Kpemuuesas kuciaora u e€ couu.

[IpousBoacTeo CTEKJIa u LIEMEHTA. [Iponyxuus CUJIMKAaTHOM
MIPOMBIIIIICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dhasHc.

OnTryeckoe BOJIOKHO.

Hemerannel B mpupone. @pakuuoHHas IMEpEeroHKa >KUIKOTO BO3JAyXa KakK Crocoo
MOJIyueHHUsl KHUcJIopoJa, as3ora, aproHa. [lomyuenme ¢ocdopa, kpemHus, xjopa, Hona.
DNEeKTPOJIN3 PACTBOPOB.

[TonyueHue cepHOM KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOIMYECKAst CXeMa, METO]1
KUIISIILETO CJI0s, IPUHLUIIBI TeII000MeHa, IPOTUBOTOKA U HUpKyauuu. Oneym. [IpousBoacTso
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOIHYECKasl CXeMa.

JdeMoHcTpauuu

- Kounekuus HemeTanios.

- Mogenu KpuCTaIUIMUYECKUX PEHIETOK HEMETANIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
- Os30HAaTOp U NPUHLIHUIIEI €70 PAOOTHI.

- TopeHune HemeTaI0B - MPOCTHIX BEUIECTB: cepbl, (hochopa, APEBECHOTO YIJIsl.
- OOpa31pl rajJoreHoB - MPOCTHIX BELECTB.

- BsaumopeicTBHE TaJIOT€HOB C METAJJIAMHU.

- BriTecHenue xiopa 6poMoM miM Ho/1a U3 pacTBOPOB UX COJIEH

- Kounekuust npupoIHbIX COETMHEHHH XI0pa.

- B3zaumogelicTBue cepbl ¢ METaIIaMH.

- T'openue cepsl B KUCIOpOIE

- Komnekuus cynbpuaHbIX py/.

- KauectBeHHas peakius Ha Cylb(puI-MOH

- OOecuBeunBaHUE OKPALICHHBIX TKAHEH U [IBETOB CEPHUCTBIM T'a30M.

- BsaumopeicTBruE KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI C MEABIO.

- OOyriuBaHUE OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHOMN CEpHON KHCIOTOM.
- Jlmarpamma «CocTaB BO3ayxa.

- Bupeodparments! u cnaiinpl «lItnubu 6azapsi».

- Ilonmydyenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

- Paznoxenune Guxpomata aMMOHWUSI.

- B3auMmopeicTBrue KOHLIIEHTPUPOBAHHOM a30THOW KHMCIIOTHI C MEJIBIO.

- T'openue wyepHoro nmopoxa

- Paznoxenue HUTpaTa Kajlusg U TOPEHUE APEBECHOTO YrOJIbKa B HEM

- OO0pa3usl TpUPOAHBIX COeMMHEHHH Pocdopa.



- T'openue dochopa Ha BO3AyXE U B KUCIOPOJIE.
- Tomyuenne 6enoro docdopa u ucIbITAaHUE €TO CBOWCTB
- Komnekmus «O06pa3isl mpUpOHBIX COSTUHEHUN YTIIEPOIay»
- Tloptper H. 1. 3enunckoro. [loraouieHne akTHBUPOBAHHBIM YIJIEM PaCTBOPEHHBIX
BEIIECTB WJIU I'a30B.
- YCTpoHCTBO MPOTHBOTA3A.
- Mogenu MolieKkyn MeTaHa, 3TaHa, 3TUJICHA U alleTHIIeHa.
- BzaumogpeiicTBue sTHIIEHA C OPOMHOM BOJIOM M pacTBOPOM IEPMaHTaHATA KaJIUS.
- OOue XxuMuYecKre CBOWCTBA KUCIOT HA IPUMEPE YKCYCHON KHUCIIOTBI.
- KauecTBeHHas peakiusi HA MHOTOATOMHbBIE CITUPTHI.
- Komnekus «O06pa31isl MpUPOIHBIX COSTUHEHUN KPEMHHUSI.
- Koumnekuus crekna, KepaMuKy, [IEMEHTA U U3JCJIUN U3 HUX.
- Kounekuus npoAyKuuy CUIMKATHOW MPOMBIIIJICHHOCTH.
- Bupeodparments! u cnaiinpl «I[Ipon3BoACTBO cTEKIIA U LIEMEHTA.
- Komnekuus «IIpupoiHbie COETUHEHUS HEMETAIIIOBY.
- Bupeodparments! u cnaiinpl «@pakiOHHAs EPETOHKA JKUKOTO BO3IyXa»
- Buneodparments! u cnaiiasr «llomydenune Bogopoia, KUCIOPOIa U TaIOT€HO-
AIIEKTPOJIUTUYECKUM CIIOCOOOMY.
- Mogenu annapatoB Ajs IPOU3BOJCTBA CEPHOM KHCIIOTHI.
- Mopaenp KMIIALIETO CIOA.
- Mopaenp KOJIOHHBI CHHTE3a aMMHUAKa.
- Bupeodparments! u cnaitnpl «I[Ipon3BoaCTBO CEpHONM KUCIOTHI».
- Buneodparments! u cnaiiasr «[Ipon3BoacTBO aMMuakay.
- Komnexuus «CpIpb€ A5 NOTYyYEHHS CEPHOM KHCIOTHI».
JlaGopaTopHble ONBITHI
31. Pacno3HaBaHu€ rajaoreHu]1-MOHOB.
32. KayecTBeHHbIE pEeaKIIMH Ha CYIb(aT-UOHBI.
33. KauecTBeHHas peakiusi Ha KATHOH aMMOHHSI.
34. Xumuueckue cBOMCTBA a30THOM KUCJIOTHI, KaK 3JEKTPOJIHUTA.
35. KauectBeHHble peakuiuu Ha (pocdaT-uoH.
36. IlomyuyeHue u CBOMCTBA YroJIbHOM KUCIOTHI.
37. KauecTBeHHas peakiusi Ha KapOOHAT-UOH.
38. IlpomyckaHue yriaekucioro ra3a yepe3 pacTBOp CHIIMKATa
HaTpHUsL.

IIpakTH4eckue padoThI



2. H3ydeHue CBOMCTB COJIIHOW KHMCIIOTHI.

3. H3yueHue CBOICTB CEpHON KUCIIOTHI.

4. TlonyueHue aMMHaKa U U3y4eHHE €T0 CBOWCTB.

5. TlonmyyeHue yriekuclioro raza i u3ydeHue ero CBOMCTB.
MeTtanjbl 1 UX COeIMHEHUS

[Tonoxenne meramwioB B llepuonmueckol cucreme XuMU4eckux sieMeHtoB I .
MenneneeBa, CTpO€HHE WX aTOMOB M KpPUCTAIOB. Meraminyeckas CBs3b M MeTaJIMYecKas
KpucTajmueckas pemérka. dusuueckre cBOMCTBa METAIJIOB: AJIEKTPO- U TEIUIOIPOBOJIHOCTD,
OTpaxkaroIasi ClloCOOHOCTh, INIACTUYHOCTh. CIutaBbl YEPHBIE U I[BETHBIE.

Metaminsl  KaKk ~ BOCCTAHOBHUTENIW.  DJIEKTPOXUMHUYECKMM  psif — HampsDKEHUH.
B3aumopeiictBue  MeTa/uIoB ¢ HEMETalllaMH,  OKCHJAaMH,  KHUCJIOTaMH,  COJISIMHU.
AJIOMHHOTEPMHSL.

CrpoeHre aTOMOB U IIPOCTHIX BEIIECTB LIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX
U XUMHYECKHX CBOWCTB IIEIOYHBIX METAJUIOB OT 3apsAaoB saep uX aroMmoB. OKcuabl u
TUAPOKCUBI IIEJTOYHBIX METAJIJIOB, UX MOJY4YE€HHUE, CBOMCTBA, IpUMeHeHue. BaxHeiue conu
LIEJIOYHBIX METAJJIOB, UX 3HAYEHHE B KUBOM U HEXKUBOU MPUPOJIE U B )KU3HHU UEIOBEKA.

CrpoeHue aToMOB M MPOCTHIX BEIIECTB IIEI0YHO3EMENIbHBIX METaIOB. 3aBUCUMOCTh
(Gu3NYECKUX M XHMMHUYECKUX CBOWCTB IIEJIOYHO3EMENbHBIX METAIJIOB OT 3apsAloB fJep HX
aToMoB. OKCHJIbI U TUJIPOKCH]IBI LIEIOYHO3EMEIbHBIX METAJUIOB, UX IOJIy4Y€HHUE, CBOICTBA U
npuMeHeHue. BakHelie conu mEIOYHO - 3eMENbHBIX METAJIOB, UX 3HAUEHUE B MPUPOJE U
XKU3HU yenoBeka. KapOoHaTsl 1 rujpokapOOHaThl KadbIlHs.

XKéctkocTh BOIBI: BpeMeHHass U TnocTosiHHas. CrnocoObl yCTpaHEHHS BPEMEHHOMN
xéctkocTu. CocoOBl YCTpaHEHUS TOCTOSIHHOM k&cTKoCcTH. MoHnThl. CoeMHEeHUsT aTIOMUHUS B
npupojae. XUMHUYECKUE CBOICTBA antoMUHMS. OCOOEHHOCTH OKCHAA U TUAPOKCHUIA AITIOMUHUS
Kak aM(oTepHBIX coequHeHni. BaxxHenmume coyii amroMuHus (XJIOPHUA, CylIbdar).

OcobGenHoctu cTpoeHus: aToma xenesa. JKenezo B mpupose. Baxueimue pyasl xenesa.
Oxcunpl u ruapokcuabl xene3a(ll) u xenesa(lll). Conm xenesza(Il) u sxeneza(Ill). Obnapyxenue
MOHOB KaTHOHOB JK€Ji€3a B pacTBOpE. 3HaAUEHUE COSAMHEHUN Kee3a.

Koppo3uss xumuueckass M 53IEKTPOXMMHYECKas. 3alldTa METaJIOB OT KOPpPO3UU.
Mertamisl B mpupojie: B CBOOOJHOM BHUAE U B Buae coenuHeHui. [loHstue o Meramiypruu.
Uépnas u nsetHas metauryprus. [lupomerannyprusi, riipoOMeTauIyprusi, 31eKTPOMETaUTYpIHsl.
Jomennsriii mporecc. [lepepaboTka 4yryHa B CTajlb. DJIEKTPOIIU3 PACIIIIABOB.

JdeMoHcTpanuu
- BzaumonelicTBue HaTpusl, JIUTHUS U KAJIBLUS C BOJOM.

- TopeHue HaTpus, Maruus u >keiie3a B KUCIOPO/IE.



- Bcenblmka TepMATHON CMECH.
- BzaumogelicTBue cMecu OPOIIKOB CEPBI U JKEJIe3a, IMHKA U CEPBHI.
- BsaumopeicTBue adtOMHUHMS C KUCIOTAMH, HIEI0YaMU U BOJOU.
- BsaumopeicTue xkene3a u Meau ¢ XJI0pOM.
- BzaumogelicTBue Menu ¢ KOHUEHTPUPOBAHHOM CEPHOM KUCIOTON U a30THOM KUCIOTON
(pa30aBieHHON U KOHIEHTPUPOBAHHOM).
- Oxpacka mjaaMeHu COeIUHEHUSIMU 1EJI0YHbIX METAJIIOB.
- Okxpacka 1mjaaMeHu COEIUHEHUSIMH IENOYHO3EMETbHBIX METAILIOB.
- T'ameHue u3BecTH BOJOM.
- Ilonydyenue %ECTKOM BOJbI B3aUMOJICHCTBUEM YIJIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOMN.
- YcrpaHeHHe BpeMEHHOM KECTKOCTU KUIISTYEHUEM U T0OOABKOW COJIBI.
- YcrpaHeHHe MOCTOSIHHOM KECTKOCTH I00aBKOW COJIBI.
- VoHuTHI ¥ IpUHLMIT UX EHCTBUS (BUAEO(DPArMEHT).
- Komnexuus npupoIHbIX COCTUHEHUN aTIOMHUHHUSL.
- Bupeodparments! u cnaiinpl «OKcu aTFOMUHUS U €70 MOAUDUKALIUID.
- Tlomyyenue aMm(poTepHOro rHIPOKCHIAa ATFOMUHUS U UCCIIEI0BAaHUE €TO0 CBOMCTB.
- Komnekuusa «XuMHUeCKHE UICTOYHUKHU TOKay.
- Pe3ynpTaThl IIUTENBHOTO SKCIIEPUMEHTA 110 U3YYCHHUIO KOPPO3UH CTAIBHBIX U3EIHI B
3aBUCHMOCTH OT YCJIIOBHH IIPOLIECCOB.
- Boccranosnenue meau u3 okcuna menu(1l) Bogopoaom.
- Bupeodparments! u cnaiinpl «I[Ipon3BoACTBO UyryHa U CTaIW».
- Bupeodparmentsl u cnaitnpl «M3nenus U3 4yryHa u craiam.
- Buneodparmentsl u cnaiinpl «I[Ipon3BoACTBO aTIOMUHUSY.
JlaGopaTopHbIe ONBITHI
39. BzaumopeiicTBue xenes3a ¢ pactBopoM cyiabdara meau(Il).
40. TlomyueHue M3BECTKOBOM BOJIbI M OTIBITHI C HEH.
41. Tlomyuenue ruapokcuaos xene3za(ll) u (I11).
42. KayecTBeHHbIE PEAKIIMH HA KATHOHBI XKelle3a
IIpakTH4eckne padoThI
6. IlomydyeHue keCTKOM BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.
7.  PemreHne sKCepUMEHTAIBHBIX 3a7a4 110 TeMe «MeTab».
XuMHS M OKpYKaloLas cpeaa
Crtpoenue 3eMiu: a1po, MaHTHs, 3eMHasl KOpa, X XUMUYECKUM cocTaB. Jlutocdepa u eé
XUMHUYECKUi coctaB. Munepanbl. Pynwl. Ocagounbsle mopoabl. llone3Hsle HcKomaemsle.

XuMuyeckuit coctaB ruipochepsl. XuMUYECKHI cocTaB aTMOC(hEpHI.



HUcrtounnkn  XMMHUYECKOTO  3arpsi3HEHUS  OKpyKaromied  cpenbl.  [nmoOayibHBIE
9KOJIOTMYECKHUE MPOOJIEMbI YEI0BEUECTBA: TAPHUKOBBIN 3(P(PEKT, KUCIOTHBIE JT0K/IU, O30HOBBIE
IbIpbl. MeEXyHapo/JHOE COTPYAHMUYECTBO B 00JacTU OXpaHbl OKpY)Kalolled cpeapl OT
XUMHUYECKOTO 3arpsi3HeHus. «3en€Hast XUMUD».

JdeMoHcTpauuu

- Bupeodparments! u cnaiinpl «CtpoeHue 3emiid U €€ XUMHUUECKUNA COCTaB.

- Komnexkuus MUHEPAIOB U TOPHBIX OPOJ.

- Komnexuus «Pynpl meramiosy.

- Bupeodparments! u cnaiinpl «I'mo0anbHbIE IKOJIOTHYECKUE TTPOOIEMBI YEIOBEUECTBAY.
JlaGopaTopHble ONBITHI

43. MH3zydeHue rpaHuTa.



TemaTnyeckoe miaHupoBaHue 8 kiaacca

e Kou-

n/n T JeATeJIbHOCTD YUYHUTEJISl C y4eTOM
Ne B cma yporka q:c(:m pabo4eii nporpaMMbl BOCIIMTAHUSA
Teme
BBenenue (64) - YCTAHOBJICHUE JOBEPUTEIbHBIX

BBonubiit unctpykrax no Th npu padote OTHOLICHUH MEXJIy Y4HTEJIEM H €ro

1/1 | B kaOunete xumuu. Ilpeamer xumum. 1 YHEHHKaMH, CIIOCOOCTBYIOMINX

Bermecrsa. MO3UTHBHOMY BOCTIPUATHIO
ydauuMucs TpeboBaHui U Mpocko
2/2 IIpeBpanierys BewecTs. POtk XuMIH B 1 YUHUTEIIsA, MPUBIICYEHUIO NX BHUMAaHHS
YKU3HU YEJIOBEKa. K 00Cy)KJ1aeMOi Ha ypoKe
[lepuoauueckast cucreMa XUMHUYECKUX nH(pOpMaIIUH, aKTUBU3AIUU UX

3/3 | snemenros JI.1. Menneneesa. 3Haku 1 [I03HABATEIILHON JEATEILHOCTH;
XUMHUYECKUX 3JIEMEHTOB. - TIOOY’K/IEHHE IIKOTbHAKOB
Xumunyeckue popmyibl. OTHOCUTENTbHAS COOMONATS Ha YPOKE OOMICTPHHATHIC

4/4 1 HOPMBI ITOBEJICHUS, TTPaBUJIa

aTOMHas U MOJIEKYJIIpHas Macca. OBIIEHHS, PHHINTIB Y4eOHO

5/5 | MaccoBas 01 3ieMeHTa B COSMHEHHH. 1 JWCIAIUIAHBL X CAMOOPTaHU3aLIHHL;

IIpakTHyeckas padora Nel «IIpuémbl
6/6 | oOparienus ¢ 1a00paTOPHBIM 1
obopynoBanuem» Uucrpykrax no Th
Tema 1. ATOMBI XHMMHUYECKHUX 3JIEMEHTOB (74) - TIPUBJICYCHUE BHUMAHUS
7/1 | OCHOBHBIE CBEICHUS O CTPOCHUU | IIKOIBHIKOB K HEHHOCTHOMY dCIIEKTY
atomos. CocTas aToMoB. M30TomEL M3Y1aCMBIX Ha ypOKax SBJICHIH,
CrpoeHue IeKTPOHHBIX 000104YeK OPTanH3atits 1x paoTeI ¢

&/2 1 I10JIly4JaeMOU Ha YPOKE COLIMAIIBHO

aTOMOB. 3HaYUMOM nHpopmanmen —

9/3 | Vounsl. MonHast XuMu4deckas CBS3b. 1 MHUIMHPOBAHKE e¢ 00CYKICHNS,
10/4 | KoBaneHTHas CBA3b. 1 BBICKA3bIBAHUSI YYAILIUMHUCS CBOETO
11/5 | Merammndeckas XAMU4eCKas CBS3b. 1 MHCHHA 110 €€ LIOBOLY, BBIPAOOTKH

O0600111eH1Ee U cCUCTeMAaTHU3alHsI 3SHAaHUH CBOCTO K HCU OTHOIICHHA,

12/6 | mo Teme: « ATOMBI XUMUYECKUX 1 - MICHOIBSOBAMHIE BOCTHTATCIBHbIX

BO3MOXHOCTEHN coJiepKaHusl yueOHOTO

SJICMCHTOB» npeaMeTa uyepes JEMOHCTPALUIO

KonTpoabHast padora Nel no teme: 00y4aroIKUMCs IPUMEPOB

«Amomol Xumuyeckux 31eMeHmoe» OTBETCTBEHHOTI'0, T'PAKIaHCKOTO
MTOBEICHUS, TIPOSIBJICHUS
YeJIOBEKOIIOOUS U
T00pOCeEPICYHOCTH, Yepe3 Mmoaoop
pOOJIEMHBIX CUTYaluH AJIst

13/7 1 00CYX/ICHHS B KJIacce;

Tema 2. IIpoctbie BemecTBa (64) - TIPUBJICYCHUE BHUMAHUS
14/1 | IIpocTeie BemeCTBa - METAJLIIBL. 1 IIKOJIBHUKOB K ICHHOCTHOMY aCIIEKTY




HpOCTBIe BEIICCTBA - HCMCTAJIJIBI.

M3y4aeMbIX Ha YpOKax sIBJICHUH,

15/2 1
AnnoTponusi. opraHu3aIus ux padoThl C
KomnmdecTso BemecTsa. Moss. MonspHas TIOTy4acMOon Ha ypOKE COLNATBHO
16/3 vacea 1 3HaYMMOM nHpOpMAIUen —
S _ MHULMUPOBaHUE ee 00CyXIeHus,
17/4 | MonspHslit 066EM rasos. 1 BBICKA3bIBAHUS YYAIIIMHCS CBOETO
18/5 Pemenue 3agau no remam: «Moasapnuoii | MHEHHS TI0 €€ MOBOTY, BEIPAOOTKH
00beM 2a308, KOIUYECBO BeUeCmBa. CBOETO K HEH OTHOIIICHUS;
19/6 KonTposbHass padora Ne2 no teme: |
«IIpocTeie BenmecTBa»
Tema 3. CoeauHeHne XMuMH4YECKHX JJ1eMeHTOB (164) - TIPUBJICYCHUE BHUMAHUS
20/1 AHanu3 KOHTpOJIbHOH paboThl. CTeneHb | ITKOJIEHUKOB K [ICHHOCTHOMY aCIICKTY
P —— M3y4aeMbIX Ha YPOKax SBICHHM,
= opranuszanus ux paboTsl ¢
212 BamHenmnve KJIACChI OMHAPHBIX ! HOYYAEMOH Ha YPOKE COLMATHHO
coenuHeHu. OKCUIBI. 3HauIMOil MHdOpMAITHeii —
22/3 | OcHoBaHwUs. 1 MHULMHPOBAHKE €€ 00CYXkKICHHUS,
23/4 | Kucnotsl. 1 BBICKa3bIBAHMS YHAIIUMUCS CBOETO
24/5 | Conu. 1 MHEHHSI 10 €€ TIOBOJTY, BEIPAOOTKH
25/6 | CocraBnenue Gopmyn CoJIeH. 1 CBOCTO K HCH OTHOIICHHA,
- - HCTIOJIb30BAHHE BOCIIUTATEIHHBIX
O0600111eH1Ee U cCUCTeMaTHU3alUsl 3SHAHUH BO3MOKHOCTEH COTENAHUSA YUeGHOTO
26/7 | no teme «Baxneliue kiaccel OMHApHBIX | 1 [pE/IMETA Yepe3 AEMOHCTPALHIO
COCTMHEHUI» oOyuaroumcs IpUMepoB
27/8 Amop@dHbIe U KpUCTaNINYECKUE 1 OTBETCTBCHHOIO, I'PAXKIAHCKOTO
BelecTBa. Kpucramindyeckue penieTku. ITOBCACHHA, IIPOABICHUA
28/9 | UYwucTtsie BemecTBa U CMECH. 1 q(e)goiiléoméflf;{czln 4enes onbo
26/10 HpaKTHlIeCIiaﬂ padora J‘f_vz «Ouncrka . f{ D ogn eMI:{ilx CI/ITya’III/II\fJIJ'ISI HPOP
3arpsi3HEHHON MTOBAPEHHOM COJINY. 0GCYIKIECHNS B KIIACCE;
30/11 | MaccoBast 10J1s1 KOMIIOHEHTOB B CMECH. 1 - IPUMEHEHHE Ha YPOKe
3112 Pelenye 3a/1au Ha HAXOKICHUE MHTEPAKTUBHBIX (OPM paboThl
MacCOBO# JI0JIM KOMIIOHEHTOB CMECH. ! yqaImuxcs. MHTCIICKTYaIbHbIX UTD,
Pemrenue 3a1a4 Ha HaXOXKACHNE CTUMYJTHPYIOLIIX TIO3HABATCILHYIO -
32/13 . 1 MOTHBAIIHNIO IIIKOJIbHUKOB; TUCKYCCHUH;
MacCOBO¥ JIOJI KOMIIOHEHTOB PacTBOPA. B p——
IpaxTuieckasn padora Ne3 HCCIIEI0BATENIbCKOM JIeATETLHOCTH
«[Ipurorosienue pacTBopa caxapa ¢ IIKOJBHIKOB B PAMKAX PEATH3AIHH
33/14 | 3aga”HHOI MacCOBO 10N 1 VM MH/MBHIYATBHBIX H TPYIITOBHIX
pacTBOpeHHOrO BemiecTBay MHCTPYKTax) HCCITE/OBATETCKAX MIPOCKTOR;
no Th
O0600111eH1Ee U cCUCTeMaTH3alNsI 3SHAaHUH
34/15 | no Teme: «CoeAMHEHNS XUMUYECKUX 1
AJIEMEHTOBY.
15/16 KonrpoJubHas padora Ne3 no teme: |

«Coeounenust Xumuueckux 31eMeHmosy.

Tema 4. I/I3MeHeHl/lﬂ, MpoUuCXoaAIMEe C BEIECTBAaMHU

(124)

36/1 ‘ Dusnueckre IBICHUA B XUMUH.

- IIPUBJICYEHNE BHUMAHUS
IIKOJIBHUKOB K [IEHHOCTHOMY aCHEeKTy
M3y4aeMbIX Ha YpOKax sIBJICHUH,




372 XHUMUYECKHUE ABIEHUS. XUMUYECKUE |
peaxkuu.

18/3 3aKOH COXpaHEHHS MacChl BEIIECTBA. |
XHAMHUYECKUE YPABHECHMUS.

39/4 | PacuéTpl 10 XUMHUYECKUM ypaBHEHUSIM. 1

40/5 | Peakuum pa3yioxeHusl. 1

41/6 | Peakuum coemuHEHUS. 1

42/7 | Peakuuu 3aMemieHusl. 1

43/8 | Peakuuu oOMeHa. 1

44/9 TI/IHUBI XUMHUUYECKUX PEaKlNil Ha PUMeEpe |
CBOMCTB BO/JIBI.

45/10 IIpakTnueckas padora Ned4 «[Ipuznaku |
xumudeckux peakuuin» MHerpykrax Th
O0600111eH1Ee U cUCTeMaTHU3alNsI 3SHAaHUH

46/11 | mo Teme «M3menenus, npoucxoosuue ¢ 1
gewecmeamu.

KonTposabHnas padora Ne4 1o teme

47/12 | «H3menenus, npoucxooswue ¢ 1

gewecmaeamu.

opranuszanus ux paboTsl ¢
MOJIy4aeMOM Ha YPOKE COLUAIIBHO
3HaYuMOM uHpopmanmen —
MHULMUPOBaHUE ee 00CYXIeHus,
BBICKAa3bIBAHUS YYAIIIMHCS CBOETO
MHEHHSI 10 €€ TIOBOJTY, BEIPAOOTKH
CBOET0 K HEH OTHOIIICHHS,

- HCTIOJIb30BAHME BOCIIUTATEIHHBIX
BO3MOJKHOCTEH co/iepKaHus yaeOHOTO
npeaMeTa 4epe3 IEMOHCTPAITUI0
oOyuaroumcs IpuMepoB
OTBETCTBEHHOTO, TPaXTaHCKOTO
MIOBEJICHHUSI, TTPOSIBIICHUS
YeJIOBEKOIIOOUS U
T00pOCEPICUHOCTH, Yepe3 moaoop
pOOJIEMHBIX CUTYallui st
00CYX/IEeHHS B KJIacce;

Tema 5. PactBopenue. PactBopsl. CBoiicTBa pacTBOpoOB
3J1eKTPOJUTOB. OKHUCINTEIBHO — BOCCTAHOBUTEIbHbIE
peakuuu (214)

48/1 | PactBopeHue kak GpU3NKO — XUMUYECKUIT |
npouecc. Tumsl pacTBOPOB.

49/2 | Dnexrponutruueckas auccouuanus (3/1) 1

50/3 | OcunoBHble nonoxenus Teopuu D/1. |
(TSN

51/4 | NoHHbIE ypaBHEHHS PEAKITUH. 1

52/5 VYcmoBus MPOTEKaHUS XUMHYECKUX
peaKuuii MeXxy pacTBOpamMu 1
AIIEKTPOJIMTOB JI0 KOHIIA

53/6 | Kucnotsl, ux kiaccupukanus. 1

54/7 | CBoMicCTBa KUCIOT. 1

55/8 | OcHOBaHUs, UX KJIaCCU(PUKALIHSL. 1

56/9 | CBoiicTBa OCHOBaHHMIA. 1

57/10 | Oxcunpl, ux Ki1accuUKaius 1 CBOWCTBA. 1

58/11 | Conu, ux KinaccuuKamms 1 CBOWMCTBA. 1

50/12 I'eneTnueckas CBsI3b MEXIY IinaccaMI/I |
HEOPraHUYeCKUX COCTUHECHUH.

60/13 | O0oO1eHue 1 cucTeMaTu3alus 3HaHu| |
1o Teme: «PacTBopeHue u pacTBOPBI».

61/14 OKHUCIUTENFHO-BOCCTAHOBUTEIIEHBIC !
peakuuu (OBP).

62/15 | CocraBiieHne 3JIEKTPOHHOTO OajlaHca B 1

- IPUBJICYCHNE BHUMAHUS
IIKOJIFHUKOB K IIEHHOCTHOMY acIleKTy
M3y4aeMbIX Ha YPOKax SBICHHH,
opranuszanus ux paboTsl ¢
MOJIy4aeMOM Ha YPOKE COLUAIIBHO
3HaYuMOM uHpopmanuen —
MHULMUPOBaHUE ee 00CYXIeHus,
BBICKA3bIBAHUS YYAIIIMHCS CBOETO
MHEHHSI 10 €€ TIOBOJTY, BEIPAOOTKH
CBOET0 K HEH OTHOIIICHHS,

- HCTIOJIL30BAHHE BOCIIUTATEIHHBIX
BO3MOJKHOCTEH co/IepKaHusl yaeOHOTO
npeaMeTa 4epe3 IEMOHCTPAITUIO
oOyuaroumcs IpUMepoB
OTBETCTBEHHOTO, T'PaXTaHCKOTO
TIOBEJICHHUSI, TTPOSIBIICHUS
YeJIOBEKOIIOOUS U
T00pOCeEPICYHOCTH, Yepe3 Mmoaoop
pOOJIEMHBIX CUTYallui st
00CYX/IEeHHS B KJIacce;




OBP.

63/16 | CocraBiieHue 3IEKTPOHHOTO OajlaHca B 1
OBP.
64/17 CBoiicTBa IPOCTHIX U CIOKHBIX BEIIECTB |
B ceete TOJ] u OBP
IIpakTnueckas padora NeS CpoiicTBa
65/18 | KHCIOT, OCHOBAHMI, OKCUJOB H COJICH. 1
Hucrpykrax Th
O0600111eH1Ee U cCUCTeMAaTHU3alNsI 3SHAaHUH
66/19 | no Teme «PactBopenue. PacTBopbl. |
CBoiicTBa pacTBOPOB JIEKTPOJIUTOB,
noHHbIE ypaBHeHUs, OBP».
67/20 Hrorosasi KOHTpoOJILHAsA padora NeS 3a |
KypC XHMHH 8 Ki1acca
68/21 | AHanu3 UTOrOBOM KOHTPOJIBHON PabOTHI. 1
Tema 6 IlopTpernas ranepess Besmkux XuMukoB (24) - BKITFOYEHHE B YPOK UT'POBBIX
69/1 | [lopTpetHas ranepes BEIUKUX XUMHUKOB. 1 MPOIIEAYP C LETBIO MOIEPKAHMS
HroroBslii ypok. MOTHBAIUH 00Yy4arOIIUXCs K
MOJIYYCHHIO 3HAHHH, HaJla)KUBAHUIO
MTO3UTUBHBIX MEXIJINYHOCTHBIX
70/2 1 OTHOIIIEHUH B KJIaccCe;

WHUIHUUPOBAHUEC U MMOAACPIKKA
HCCIIEIOBATEIILCKOM ESITETHHOCTH
00yJaronuxcs.




TemaTnyeckoe miaHupoBaHue 9 Kiaacca

Ne Tema ypoxka
n/n
Ne B
Teme

KoJ-
BO
YyacoB

JesiTeIbHOCTh YYUTEJISI C Y4ETOM
padoueii mporpaMMbl BOCIIUTAHMS

BBenenue. O0mas xapakrepucTuka
XHMHUYECKHUX JIEMEHTOB U XMMHUYECKHX
peakuuii. [lepuoauveckuii 3aKoH 1
NnepuoANYecKasi CHCTeMa XUMHYECKHX
jemenToB [[.MU.MenpaeseeBa. (104.)

11 XapakTepucTuKa XUMHYECKOTO
2JIEMEHTA HA OCHOBAHUU €r0
nosoxeHus B lleproauyeckon cucreme
. . MenneneeBa

2/2 CBolicTBa OKCHJIOB, KUCJIOT, OCHOBAaHHM
U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUUECKON JTUCCOIHAIIUN 1
OKHCIICHUS-BOCCTAHOBIICHUS

3/3 AMdoTepHbIE OKCUIBI U THAPOKCHIBI

4/4 [Tepuonnueckuii 3aKOH 1
[Iepnoanueckas cucrema

J1. 1. Menneneesa B cBETE y4eHUs O
CTPOEHHUH aToMa

5/5 X¥AMHU4YecKask OpraHu3anus )KMBON U 1
HEXHUBOU MPUPOIBI

6/6 Knaccudukanus XuMuaeckux peakiuia 1
10 Pa3JIUIHBIM OCHOBAHUSIM

77 [ToHsiTHE O CKOPOCTH XUMHUYECKON 1
peaxiuu

8/8 KaranuzaTtopst 1

9/9 O0600111eH1Ee U cUCTeMAaTHU3alUsI 3SHAaHUH

no teMe «BBenenue»

10/10 | BxogHasi KOHTpoJIbHas padora Nel

- YCTaHOBJICHUE JIOBEPUTEIbHBIX
OTHOIICHUH MEXIY YUUTEIIEM U €T0
YUYE€HUKAMH, CIIOCOOCTBYIOLIUX
MO3UTHBHOMY BOCIIPHSITHIO
ydauuMucs TpeboBaHui U Mpocko
YUUTEs], IPUBJICUCHUIO UX BHUMAHHSI
K 00CyXJ1aeMOl Ha ypoke
nH(pOpMAIINY, AKTHBU3AINN X
IM03HABATCILHOM ICITCIILHOCTH;

- TOOY>KJIEeHHE TITKOJILHUKOB
coOr0AaTh Ha ypoKe OOIIepUHSThIE
HOPMBI TIOBEJICHHSI, TIPaBUIIA
OOLIeHUS, TPUHIMIIBI Y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu;

Tema 1. Metajuibl (184.)

11/1 ITonoxkeHnue 31eMEHTOB-METAIIOB B
[Tepnoanueckoii cucreme /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
nX aToMOB. OHU3NUECKHE CBOMCTBA
MeTaioB. CIUIaBbl

12/2 XUMHYECKHE CBOUCTBA METAJLIOB

13/3 Mertamibl B mpupose. O6mme crnocoos!
HX ITOJTYUCHUA

14/4 Pemenue pacueTHbIX 3a/1a4 ¢ NOHITHEM
maccosas 00715 8bIX00a NPOOYKma

15/5 [ToHATHE O KOPPO3KUH METAILIIOB

- IpUBJICYEHUE BHUMAHU
IIKOJIbBHUKOB K IIECHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKax sIBJICHUH,
opranuszanus ux paboTsl ¢
MOJIy4aeMOM Ha YPOKE COLUAIIBHO
3HaYuMOM uHpopmanmen —
MHULMUPOBaHUE ee 00CYXIeHus,
BBICKa3bIBAHHUS YYAIIUMKCS CBOETO
MHEHHUS IO €€ TIOBOJTY, BEIPaOOTKH
CBOET0 K HEH OTHOIIICHHS,

- HCTI0JIb30BaHUE BOCIIUTATENbHbIX
BO3MOXHOCTEHN coJiepKaHusl yueOHOTO
IpeaMeTa yepe3 JeMOHCTPALUIo




16/6

[IlerounbIe MeTAIITBI: 00MIas

oOyuaroumcs IpuMepoB

1
XapaKTEpUCTUKA OTBCTCTBCHHOI'O, I'Pa’XIaHCKOI'O
17/7 CoenuHeHus MEJOYHBIX METAIIJIOB 1 TTIOBCACHH, TIPOSBICHNA
YeJIOBEKOIIOOUS U
18/8 [IlerouHO3eMeIbHBIC METAJUTBI: O0IIIast
1 T00pOCEPICYHOCTH, Yepe3 Mmoaoop
XapaKTCPUCTHKA MPOOJIEMHBIX CUTYAITUH IS
19/9 CoennHEHUS MIET0YHO3EMETbHBIX | 00CYKICHHS B KIIACCe;
METaJIJIOB - IpUMEHEHHUE Ha YPOKE
20/10 | AnroMUHUM — NIEPEXOAHBIN 3JIEMEHT. MHTEPAKTHUBHEIX (POPM paboThI
DuU3NYECKUE U XUMUYECKHE CBOMCTBA | yHauxcst. NHTC/UICKTYaJIBHBIX UID,
CTUMYJTH WX TI03HABATEIIbH
anmromunus. [lonydeHre u npuMeHeHHe Y/HPYIOIil Yo
MOTHBAIIHNIO IIIKOJIbHUKOB; TUCKYCCHUH;
AITIOMHMHHA - THUITMUPOBAHUE U TIOJIIEPKKA
21/11 | CoenuueHns amOMUHHS — OKCHJL 1 1 HCCIIEIOBATEBLCKOM A TETBHOCTH
THAPOKCHJL, MX aM(OTEPHBIH XapaKTep. IIKOJFHUKOB B pPaAMKaX pean3aluu
22/12 | llpakTH4eckas padora Nel MMM MHAMBUIYaTbHBIX M TPYITOBBIX
OcyIecTBIICHHE IETTOYKH XUMHUUECKHIX 1 HCCIIEIOBATENMBCKIX TTPOEKTOB;
IIpEBpaLICHU I
23/13 | XKenezo — anement VIII rpynmst
no6ouHoi noarpymnmnel. Gusnueckue u |
XUMHYECKHE CBOMCTBA KEJE3a.
Haxoxnenue B mpupoje.
24/14 | Coenunenus xenesa +2,1+3 ux
Ka4ueCTBEHHOE OTPE/ICIICHUE. 1
I'enetnueckue psaasl  Fe 2y Fe ™.
25/15 | IlpakTuyeckasi padora Ne2
[Tosydyenue u cBOMCTBA COETUHEHUI 1
MeETaJlJIOB
26/16 | IlpakTuyeckasi padora Ne3
Pemenne sxkcnepuMeHTaNBHBIX !
3aJla4 Ha paclo3HaBaHHE U MOJyYeHHE
COEIMHEHUN METAJIJIOB
27 /17 | O60011eHe 3HaHU 110 TeMe |
«Mertams»
28/18 | KonrpoJabHas padora Ne2 no teme |
«Mertams»
Tema 3. Hemerannbl (284.) - IPUBJICYEHUE BHUMAHUSA
29/1 OO6mrast XxapaKTepuCTUKa HEMETAILIOB 1 IIKOJBPHUKOB K ICHHOCTHOMY aCIICKTy
30/2 OO0mue XuMHUIECKHe CBOMCTBA M3yHdaeMbIX Ha ypokax ABJICHNH,
opranuszanus ux paboTsl ¢
HEMETaJJIOB. N
H 5 1 M0JIy4aeMoil Ha YpOKE COLIMAIbHO
€MeTaJUIbl B IPUPOJIE U CIOCOOBI MX sHAUMMOii HH(OpMATHeii —
ITOJTyICHUA MHULMUPOBaHUE ee 00CYXIeHus,
31/3 | Bonopon 1 BBICKa3bIBAHUS YYAIIUMKCS CBOETO
32/4 | Bona 1 MHEHHS TI0 €€ TTOBO/Y, BEIPAOOTKH
33/5 | I'anmorensl: 001as XxapakTepUCTUKA 1 CBOCTO K HEH OTHOLLICHNA,
- UCTIOJIb30BaHUE BOCITUTATEIHHBIX
34/6 CoenuHenus rajJoreHoB 1 .
BO3MOJKHOCTEH COACpKaHUS YIeOHOTO
35/7 | llpakTuyeckasi padora Ned 1




Pemenne OKCIICPUMCHTAJILHBIX 3aJia4
o teme «Iloarpymnmna rajgoreHoB»

36/8 Kucnopon

37/9 Cepa, ee pu3HYECKUE U XUMUYCCKUE
CBOMCTBA

38/10 | CoenunHenust cepsl

39/11 | CepHas KuCJIOTa Kak 3JIEKTPOJIUT U €€
coJiu

40/12 | CepHas KUCJIOTa KaK OKHUCIUTEINb.
[Tony4yeHnue u npuMEHEHNE CEPHOU
KHCJIOTBL

41/13 | IlpakTu4eckasi padora Ne5
Pemrenune skcriepuMeHTAIBHBIX 3319
no Tteme «I[loarpymma Kuciopoa

42/14 | A30T u ero cBOMCTBa

43/15 | AmMuak u ero coequHenus. Conun
aMMOHUS

44/16 | Okcunusl a3ota

45/17 | A30THas KUCIOTa KaK 3JIEKTPOJIUT, €
pUMEHEHHE

46/18 | A3zoTHas KMCIOTa KaK OKHCIIUTEIb, €&
MOJTydCHHE

4719 | ®ocdop. Coenunenus Gocdopa.
[TonsiTre o hochopHBIX yAOOpEHUIX

48/20 | Yrnepon

49/21 | Okcuapl yriaepojaa

50/22 | YroabHast KUCJIOTa U €€ COJIU.
XKecTkocTh BOJIBI U CLIOCOOBI €€
yCTpaHEHUs

51/23 | Kpemnuii

52/24 | CoeauHEeHUs KPEMHUS

53/25 | CunukaTHas IPOMBILIIEHHOCTh

54/26 | llpakTu4yeckasi padora Ne6
[Tonygyenue, cobupanue u
pacrio3HaBaHHE T'a30B

55/27 | O606mmenue no reme «Hemeramibn»

56/28 | KonTpoJubHas padora Ne3 1o teme

«HemeTtaminy

npeaMeTa 4epe3 IEMOHCTPAITUI0
oOyuaroumcs IpUMepoB
OTBETCTBEHHOTO, T'PaXIaHCKOTO
TIOBEJICHHSI, TTPOSIBIICHUS
YeJIOBEKOIIOOUS U
n00pOCeEPICUHOCTH, Yepe3 Mmoaoop
POOJIEMHBIX CUTYallul st
00CYX/IEeHHS B KJIacce;

- MPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX GOPM pabOThI
YUAIIUXCSI: MHTEITICKTYAIbHBIX UTP,
CTUMYJHUPYIOIINX ITO3HABATEIHHYIO
MOTHBAIUIO IKOJIBHUKOB; TUCKYCCUH;

Tema 4. O0001eHNEe 3HAHUH 10 XMMHUH 32
KYPC OCHOBHO#M MIKOJBbI. (124.)

57/1

[Tepuonnueckuii 3aKOH 1
[Tepuonnueckas cucrema

J1. 1. Menneneesa B CBETE TEOpUU
CTpPOEHHUSI aToma

- IpUBJICYEHUE BHUMAHU
IIKOJIbBHUKOB K IICHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKax sIBJICHUH,
opranuszanus ux paboTsl ¢
MOJIy4aeMOM Ha YPOKE COLUAIIBHO
3HaYuMOM uHpopmanmen —
MHULMUPOBaHUE ee 00CYXIeHus,




58/2

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
DJIEMEHTOB M UX COCIUHECHUH B
IIEpUOJIax U IPyIIIax B CBETE

MPEJCTaBICHUN O CTPOCHUN aTOMOB !
aneMeHToB. 3HaueHue [lepuoandeckoro
3aKOHa
59/3 Buibl XuMu4ecKux CBSI3€H M THUIIBI
KPUCTAJUTHIECKUX PEHIETOK. !
B3anMocBs3b CTpOEHMS U CBOMCTB
BEIIIECTB
60/4 Knaccudukanus XuMuaeckux peakiui !
10 Pa3JIMYHBIM MPU3HAKAM.
61/5 CKOpOCTh XMMHUYECKUX peakLuii 1
62/6 | Knaccudukanus HEOpraHuueckux !
BEIIICCTB
63/7 CBolicTBa HEOPraHUYECKUX BEIIECTB 1
64/8 ['eneTnueckue psasl MeTasia, |
HEMeTaJula ¥ IEPEeX0HOTO MeTaia
65/9 | O606weHune 1
66/10 | UToroBasi KOHTpOJibHasA padoTa Ne4d 1
67/11 | UToroBslii ypok 1
68/12 | Pe3eps 1

BBICKA3bIBAHUS YYAIIIMHCS CBOETO
MHEHHSI 10 €€ TIOBOJTY, BEIPAOOTKH
CBOET0 K HEH OTHOIIICHHS,

- HCTIOJIb30BAHHE BOCIIUTATEIHHBIX
BO3MOJKHOCTEH co/iepKaHusl yaeOHOTO
npeaMeTa 4epes IEMOHCTPAITUIO
oOyuaroumcs IpUMepoB
OTBETCTBEHHOTO, T'PaXIaHCKOTO
MIOBEJICHHUSI, TIPOSIBIICHUS
YeJIOBEKOIIOOUS U
T00pOCeEPICUHOCTH, Yepe3 Mmoaoop
pOOJIEMHBIX CUTYallud st
00CYX/IEeHHS B KJIacce;

- MPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (POPM pabOThI
YUAIIUXCSI: MHTEITICKTYAIbHBIX UTP,
CTUMYJHUPYIOIINX ITO3HABATEIHHYIO
MOTHBAIUIO IKOJIBHUKOB; TUCKYCCUH;
- HHUIIMMPOBAHUE H TIOIICPIKKA

HCCHCILOBaTeHBCKOﬁ JACATCIIBHOCTH
IOKOJIbHUKOB B paMKaX pcajn3anuu
HMH MHIUBUAYAJIBHBIX U I'PYIIIIOBBIX
HCCICO0BATCIbCKHUX ITPOCKTOB.




