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HHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamma Kypca «XuMus » npeaHasHauyeHa 1js yuyamuxcs 8-9 kiacca, npeamerHas obnacts « EctecTBo3HaHHe», cocTaBiIeHa Ha
ocHoBe DenepalibHOTO rOCYAapCTBEHHOT0 00pa30BaTeIbLHOrO CTaHAapTa OCHOBHOIO 001ero oopasosanus (I[Ipuka3 MunuctepcTa oOpa3zoBaHus U
Hayku P® ot 17 nexabps 2010 r. N 1897 "O6 yrBepkaenuu enepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaH1apTa OCHOBHOTO OOIIETO
obpazoBanus"C U3BMEHEHUAMH U JOMOTHEHUAMH OT: 29 nexadbps 2014 ., 31 nekadbps 2015 r. , ocHOBHOM 00pa30BaTeIbHON MTPOrPaAaMMOM IIKOJIBI,
TpeboBanuii Kk pe3ynbTaram ocsoenus OOIT OO0, nporpammoit GopMUPOBaHUS YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA.

MecTto yueOHOro npeamMera B y4eOHOM ILIaHe.

[Ipenmer nmpenonaercs Ha 6a30BoM ypoBHe. Ha n3yuenne 6monoruu B 8 u 9 xiaccax oTBoguTcs mo 68 4acos (2 yaca B HeJel0). Y4eOHUK: aBTOPCKON
porpaMMe COOTBETCTBYET yueOHMK: «Xumus § kimace» u «Xumus 9 kmace» O.C.I'abpuensiH - peKOMEHI0BaHO MUHHUCTEPCTBOM 00pa3oBaHUs H
Hayku P® / 8-e uznanue, mepecmorperroe — M.: JIpoda, 2019.

IlnanupyemMble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa XUMHUS

JIM4HOCTHBIE pe3y/IbTaThI:
1) BocCmUTaHWE POCCHICKON TPaKAaHCKOH WICHTUYHOCTH: MATPHOTU3MA, yBakeHHs K OTEYecTBY, MPOILIOE U HACTOSIICC MHOTOHAIIMOHAIBLHOTO
Hapona Poccum; oco3HaHue CBOEH 3THUYECKON NPUHAUIEKHOCTH, 3HAHHE HCTOPHMHM, $3bIKa, KYJIbTYphl CBOETO HAapoja, CBOEro Kpas, OCHOB
KYJIBTYPHOIO HaCJICAusA HapoAaOB Poccum n YCJIOBCYCCTBA, YCBOCHUC TYMAHUCTHYCCKUX, ACMOKPATHYCCKUX W TpaJuIUOHHBIX HeHHOCTeﬁ
MHOTOHAIIMOHAIEHOTO POCCHICKOTO OOIIECTBA; BOCIIUTAHNE YYBCTBA OTBETCTBEHHOCTH U JIoJra niepes; PoanHoii;
2) popMupoBaHKEe OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPAa3BUTHIO M CaMOOOpPA30BaHUIO HA
OCHOBE MOTHBAIIUU K 00Y4YEHUIO U IO3HAHUIO, OCO3HAHHOMY BBIOOPY U IIOCTPOEHUIO JalbHENIIEH NHIMBUyaIbHONU TPAEKTOPUHU 00pa3oBaHus Ha Oase
OPUEHTUPOBKU B MHpe Mpodeccuii U mpodhecCHOHATBHBIX MPEANOYTEeHHH, ¢ YUETOM YCTOMUMBBIX MO3HABATENbHBIX WHTEPECOB, a TaK)XXE€ Ha OCHOBE
(bopMHpOBaHUS YBAKUTEIHLHOTO OTHOLICHHUS K TPYY, Pa3BUTHS OIbITA y4acTUsl B COL[MAILHO 3HAYUMOM TPY/E;
3) popmupoBaHNE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKM M OOLIECTBEHHOW NPAKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, SI36IKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOT0 MHPa;
4) popMUpOBaHUE OCO3HAHHOTO, YBOKHTEIBHOTO U JOOPOKEIATEIHHOIO OTHOIICHHUS K JPYrOMY YeJIOBEKY, €r0 MHEHHUIO, MHPOBO33PEHUIO, KYJIbTYpE,
SA3BIKY, BEPE, Fpa}K)IaHCKOﬁ IMMO3UIUHN, K UCTOPUH, KYJIBTYPC, PEJIUTUU, TPAAULUAM, A3bIKaM, HECHHOCTAM HAapOa0B Poccnm n Hapoa0B MHpaA, TOTOBHOCTH
M CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JrOAbMU U JOCTUTaTh B HEM B3aUMOITIOHUMaHUsI,
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5) ocBOCHHE COLMANBHBIX HOPM, TIPABUJI MIOBEJICHHUS, pOJiel 1 (HOPM COLMAIILHOM JKM3HH B TPYIINAX U COOOLIECTBAX, BKIIIOYAsi B3POCIBIC U COI[HATbHBIC
cooOmiecTBa; yyacTue B IIKOJIHHOM CaMOYIpPaBICHHHM W OOIIECTBEHHOH JKM3HM B NIpeiesiaX BO3PACTHBIX KOMIIETCHLUH C Y4€TOM PETHOHAIBHBIX,
STHOKYJIBTYPHBIX, COITUAIBHBIX U SKOHOMHYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHUS M KOMIIETEHTHOCTM B PELICHUM MOpPAJbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hopMHpOBaHHE
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MIOBEICHUS, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOILIEHHSI K COOCTBEHHBIM IIOCTYTIKaM;

7) hopMupOBaHHE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHHH M COTPYIHHYECTBE CO CBEPCTHHKAMH, JCTbMH CTapLICro U MIIAJLIEIO BO3pacTa,
B3pOCIIBIMU B IIpoLiecce 00pa30BaTeNIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO-HUCCIIe0BaTENIbCKOM, TBOPUECKOM U APYIUX BUAOB EATEIBHOCTH,

8) hopMupoBaHHe LEHHOCTH 3I0POBOr0 M 0€30MacHOro oOpas3a >KM3HH; YCBOCHHE MPABHJ WHIMBUAYaIbHOTO M KOJUICKTUBHOTO O€30IacHOTO
IIOBEJICHUS B UPE3BBIYAMHBIX CUTYALUAX, YTPOKAKOIIUX )KU3HU U 3JOPOBBIO JIFOJIEH, TPABUJI IIOBEACHUS Ha TPAHCIIOPTE U HA JOPOrax;

9) popmupoBaHNEe OCHOB AIKOJOTMYECKOW KYJIBTYpPbl COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIILICHUS, PAa3BUTHE OIbITA
HKOJIOTUYECKH OPHUEHTUPOBAHHOHN PEQIIEKCHBHO-OIICHOYHOM U MPAKTHYECKON JACSITEIHHOCTH B )KU3HEHHBIX CUTYAIUIX;

10) oco3HaHMe 3HAYCHUSI CEMBU B )KM3HH YEJIOBEKA M OOIIECTBA, MPUHATHE IICHHOCTH CEMEHHOM )KU3HHU, YBAKUTEILHOE U 3a00TIMBOEC OTHOIICHHE K
YJICHAM CBOEH CEMbU;

11) pa3BuTHE ACTETUYECKOTO CO3HAHMSI 4Yepe3 OCBOCHHE XYI0XKECTBEHHOTO HAcje[us HapoioB Poccuu W MuUpa, TBOPYECKOW AEATEIBHOCTH
3CTETUYECKOTO XapaKTepa.

MeTanpeamMeTrHbie pe3yJibTaThl
1) yMmeHHE CaMOCTOSTEIHLHO ONPEIEATh IEIH CBOETO0 OOYYEHHUs, CTABUTh M (hOPMYJIMPOBATH I ceOsl HOBBIC 3a7aud B yuéOe M MO3HABATEILHOM
JEATEIIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBLHOM JEATEIbHOCTH;
2) yMEHHE CaMOCTOSITEIbHO MJIAHUPOBATh MYTH JOCTHIKEHHS II€JICH, B TOM YHCIIe aJbTepHATHBHBIC, OCO3HAHHO BHIOMpATh HambOosee 3¢ GeKTUBHBIC
CHOCOOBI pelieHus Y4eOHbIX U TTO3HABATENbHBIX 3a7a4;
3) yMeHHE COOTHOCHTH CBOM JICHCTBHS C TUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIJIATH KOHTPOJIb CBOCH NEATEIBHOCTH B TPOIECCE TOCTUKCHUS
pe3ynbTaTta, ONnpeAesaTh CIOoCOObl JEHCTBUIM B paMKax MPEAIOKEHHBIX YCIOBUN U TpeOOBaHHM, KOPPEKTHUPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUe;
4) yMeHHe OIICHUBATh MPaBUIHLHOCTh BHIMOJTHEHUS YUeOHOU 3a/1auu, COOCTBEHHBIE BOBMOYKHOCTHU €€ peIlIeHHUS,
5) BirazieHne OCHOBAMH CaMOKOHTPOJIS, CAMOOIIEHKH, TMPUHATHS PEIICHHH W OCYIISCTBICHHMS OCO3HAHHOTO BbIOOpa B y4eOHOW M IMO3HABATEIbHOMN
TeATEIILHOCTH,



6) YMCHHUE ONPEACIATh IMOHATHA, CO3/1aBaTh 0606H_IeHI/I${, YCTaHaBJIMBATb aHAJIOTHUH, KJ'IaCCI/I(bI/II_II/IpOBaTB, CaMOCTOATCIILHO BBI6I/IpaTB OCHOBAHHIA U
KpUTCPUH IJIA KJIaCCI/I(l)I/IKaL[I/II/I, YCTaHaBJIMBATL NPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYKACHUC, YMO3AKIIFOUCHUC (I/IH,HyKTI/IBHOG,
ACAYKTUBHOC H I10 aHaJ'IOFI/II/I) H AcJiaThb BBIBOJBI,

7) yMEHHE CO3/1aBaTh, IPUMEHATH U TPe0OPa30BhIBaTh 3HAKH U CHMBOJIBI, MOJICJIA M CXEMBI JUISl peIICHHsI YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

8) CMBICI0OBOE UTEHHUE;

9) yMeHHEe OpPraHM30BBIBaTh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO ACATEIBHOCTh C YYUTEIEM M CBEPCTHHKAMHU; PadOTaTh MHMBUAYAIbHO U B
Ipymme: HaxoIuTbh oOllee peleHHe M pas3peliaTh KOH(IMKTBI Ha OCHOBE COIJIAaCOBAaHMUS MO3UMIUM M yuyéra HHTEepecoB; (HOpMYJIHpPOBATSH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHE OCO3HAHHO HCIIOJIB30BATh PEUCBBIC CPEICTBA B COOTBETCTBUH C 3a/laueii KOMMYHHKAILIUH JJISl BBIPQKCHUS CBOMX YYBCTB, MBICICH M
noTpeOHOCTEH; MITAHUPOBAHUS U PETYISIIIUN CBOCH JEATEIILHOCTH; BIIaJICHUE YCTHON M MMChbMEHHOW PEUYbI0, MOHOJIOTMYECKONH KOHTEKCTHON PEUblo;
11) popmupoBaHue U pa3BUTUE KOMICTEHTHOCTH B OOJACTH HCIOJIb30BaHHS HWHPOPMAIMOHHO-KOMMYHHKAIMOHHBIX TexHojorui (manee MKT—
KOMIICTCHITUH );

12) popmupoBaHue 1 pa3BUTHE SKOJIOTMUYECKOI0 MBIIIUIEHNS, YMEHUE IPUMEHSTH €r0 B M03HABATEIbHON, KOMMYHUKATUBHOM, COIIMAJIbHOM MPAaKTUKE U
npo¢eccuoOHaTbHON OPUEHTALHH.

IIpeaMeTHbIe pe3ybTaThl
1) bopMupoBaHue epBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPECTABICHUN O BEIIECTBAX, X MPEBPAIICHUAX U MPAKTUIECKOM MTPUMEHEHUU;
OBJIAICHUC HOHS[THfIHI:IM annapaTOM U CUMBOJIMYECKHUM S3BIKOM XUMUH,
2) oco3HaHH€e 0OBEKTUBHOM 3HAUMMOCTH OCHOB XUMHUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUYECKUX MTPEBPALICHUH
HeOpFaHquCKI/IX nu OpFaHI/I‘—IeCKI/IX BCIICCTB KAK OCHOBBI MHOTHUX SIBJ'IGHI/Iﬁ )KI/IBOfI 158 HC)KI/IBOI\/'I HpI/IpO)II)I; er'Iy6J'IeHI/Ie Hpe)ICTaBJ'IeHI/Iﬁ (0] MaTepI/IaJ'IBHOM
CINHCTBC MI/Ipa;
3) oBnajieHre OCHOBAMH XUMHYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh U OOBEKTUBHO OIICHUBATH KU3HEHHBIE CUTYAllUU, CBS3aHHBIE C
XUMHEH, HaBbIKaMU 0€30M1acHOT0 OOpaIlleHHsI ¢ BEIIECTBAMH, UCIIOIb3YEMbIMH B MIOBCEHEBHOMN )KM3HU; YMEHUEM aHAITU3UPOBATh U TUIAHUPOBATH
IKOJIOTHUECKU OE30MMacHOE MOBEICHHE B LIEJISX COXPAHEHHsI 3JI0POBbS U OKPYKAIOIIEH CPEIbI;
4) hopMupoBaHHEe YMEHHUH YCTaHABIMBATH CBSA3H MEXKIY PealbHO HAOIIOAAEMBIMU XUMUYECKUMU SIBJICHUSIMH U TIPOIECCAMH, TPOUCXOISIIINMH B
MUKPOMHUPE, OOBSICHITh MPUIUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCIMOCTh IPUMEHEH ST
BEIIIECTB OT X CBOMCTB;



5) npuoOpeTEHHE OTBITA UCTIONB30BAHUS PA3IMYHBIX METO/IOB M3YUEHHSI BELIECTB: HAOIIOACHNUS 32 UX MPEBPALICHUSMH TIPH IPOBEJICHUN HECTOXKHBIX
XUMHAYECKHUX 3KCIIEPUMEHTOB C HCIIOJIb30BAaHUEM JIa00PaTOpHOro 000py10BaHUs U IPHOOPOB;

6) popmMHpoBaHUE MPEICTABICHUH 0 3HAYCHUH XUMUYECKOH HayKH B PEIICHHH COBPEMEHHBIX IKOJOTHUECKUX MPOOIIeM, B TOM YHUCIIE B
MPEJOTBPALICHUN TEXHOTCHHBIX M SKOJIOTUYECKUX KaTacTpod.

BouinyckHuk 8 kj1acca HAyYUTCSI:

-XapaKTepHU30BaTh OCHOBHBIE METO/Ibl IIO3HAHUS: HAOIIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT;

-OIMCHIBaTh CBOWCTBA TBEP/IBIX, KUIKHX, [A3000pa3HbIX BELIECTB, BHIIEISSA UX CYLLECTBEHHbIEC IPU3HAKH;

- PpacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKHX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUECKUI 3JIEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE
BEIIECTBOY, «BAJTCHTHOCTDY, «XMMHUYECKAs PEaKIHs», HCIOIb3Ys 3HAKOBYIO CHCTEMY XUMUH,

- PacKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOW TEOPHU;

- pa3nu4aTh XUMUYECKUE U (PU3UYECKHE SIBICHUS;

- Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

- OTIpE/IEIATh COCTaB BEUIECTB MO UX (opMyiaMm;

- OTpE/IEIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCTUHEHUSX;

- OMpEAETATh TUI XMMUYECKUX peaKIuii;

- Ha3bIBaTh MPU3HAKU U YCIOBUS NPOTEKAHUS XUMHUECKUX PEAKIINH;

- BBISIBJIATH TIPU3HAKH, CBUCTEIBCTBYIOIINE O MPOTEKAHNH XMMUYECKOH PEaKIK PY BHITTOJTHEHUH XUMHUECKOTO OTIbITa;

- COCTaBIIATH (POPMYJIbI OMHAPHBIX COSTUHEHUH;

- COCTaBJIATh YPaBHEHHUS XUMUYECKUX PEAKIIHIA;

- co0Omo1aTh npaBuia 0€30macHoOi paboThI IPU MPOBEIECHUH OIBITOB;

- IIOJIB30BAThCS JIAOOPATOPHBIM 000PYIOBAaHHEM U ITOCY/IO0H;

- BBIUUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BEIIECTB;

- BBIUMCIIATH MACCOBYIO JIOJII0O XMMUYECKOT'0 3JIEMEHTA 0 (hopMyJie CoeTMHEHMS;

- BBIUUCIIATH KOJMYECTBO, 00bEM MIIM MACCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, MAaCCEe PEareHTOB UJIH MPOAYKTOB PEAKIINH;

- XapaKTepu30BaTh (U3NIECKHE M XUMHYECKIE CBOWCTBA MPOCTHIX BEMIECTB: KUCIOPO/Ia U BOJOPO/Ia;

- IOJIy4aTh, COOMPATH KUCIOPO U BOAOPO/I;

- pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPOI;

- pacKpbIBaTh CMBICI 3aKOHa ABOTaipo;

- PacKpbIBaTh CMBICI MOHATHI «TEeTIOBOM 3 (HEKT peakuny, «MOJSIPHBIH 00beM»;



- XapaKkTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOWCTBA BOJIBI,

- pacKpbIBaTh CMBICH ITOHATHS «PACTBOPY;

- BBIYUCJIIATH MAaCCOBYIO JI0JIX0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

- IIPAUTOTOBJIATH PACTBOPBI C OIIPEACIIEHHON MAaCcCOBOM JI0JIEN paCTBOPEHHOTI0 BEIIECTBA,;

- Ha3bIBaTh COCJUHECHMS U3YYECHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

- XapakTepu3oBaTh (PU3NYECKHE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB: OKCUI0B, KMUCIIOT, OCHOBAaHUH, COJIEH;

- OIIPEACIIATH PUHAJIEKHOCTD BEIIECTB K OIPEACIICHHOMY KJIACCY COCIMHEHUM;

- COCTaBJIATH (POPMYJIIBI HEOPraHWYECKUX COSTNHEHHI H3yYSHHBIX KJIACCOB;

- IPOBOAMTH OIIBITHI, OATBEPKAAIOIINE XMMUYECKHE CBOMCTBA U3YYECHHBIX KJIACCOB HEOPIraHUYECKUX BELIECTB;

- pacIlO3HABaTh OIBITHBIM ITyTEM PACTBOPHI KUCJIOT U IIEJIOYEH 110 U3MEHEHUIO OKPACKH MHIMKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXy KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM;

- packpsiBath cMblici Ilepuoanueckoro 3akona J{.M1. Menneneesa;

- OOBACHATH (PU3MUYECKUI CMBICI aTOMHOTO (MOPSAKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB IPYNIbl U MEPHOAA B
nepuoanueckoicucreme .M. Menneneesa;

- 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B MpEesiaX MaJIbIX MEPUO/IOB U INIaBHBIX MOATPYIIII,

- XapaKTepHU30BaTh XMMHUECKHE 3JIEMEHTHI (OT BOJOPO/A /10 KaJIbIIMs) HA OCHOBE UX MOJIOXKEHUS B epuoanyeckoit cucreme J[.1.
MenpeneeBa HOCOOEHHOCTEHN CTPOECHHUS UX aTOMOB;

- COCTaBJIATh CXEMbI CTPOEHHUSI aTOMOB NepBbIX 20 31eMeHToB nepuoanyeckoit cucremsl .M. Menneneesa;

- PacKpbIBaTh CMBICII IOHATUH: «XUMHYECKASI CBA3bY, «AJIEKTPOOTPULIATEILHOCTH Y,

- XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BELIECTB OT THIAa KPUCTAIUIMUECKON PEIIETKH;

- OIIPEIENATh BUJI XUMUYECKON CBS3H B HEOPraHUUECKUX COCIUHEHMSIX;

- 1300pakaTh CXeMbI CTPOCHHSI MOJIEKYJI BELIECTB, 00Opa30BaHHBIX PA3HBIMH BUIAMU XUMHUUECKUX CBS3EH;

- pacKpblBaTh CMBICH MOHATHH <«HMOH», «KAaTHOH», «AHUOH», <(QIIEKTPOJIUTBI», «HEIIEKTPOJIUTBDY, «IEKTPOIUTHUECKAS

JUCCOLUALND,

«OKHCIIUTEIb), «CTENEHb OKUCIEHUN» «BOCCTAHOBUTENBY, «OKUCIIEHHUE), «BOCCTAHOBIICHUE);

- OIIPEACIIATH CTETIEHb OKUCIICHHS aTOMa JJIEMEHTA B COEIMHEHUY;

- PacKpbIBaTh CMBICII TEOPHUH 3IEKTPOJIUTUYECKON TUCCOLNALINY;

- COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLMALUN KUCTIOT, IIETI0YEH, COTIEH;

- OOBSICHATD CYIIHOCTb MPOIIECCa AIMEKTPOTUTHUECKON UCCOLMAIMN M PEaKIIM HOHHOTO OOMEHa;



- COCTaBJIATh NOJHBIE U COKPAIICHHbIC HOHHBIE YPABHEHUS peakiui oOMeHa;
OIPEAEIATh BO3MOKHOCTD ITPOTEKAHUS PEAKLMII HOHHOI'O OOMEHa;

- IPOBOJUTH pEaKLUH, IOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHbIX BELECTB;

- OIPEJENATh OKUCIUTEID U BOCCTAHOBUTED;

- COCTABJIATH YPABHEHUS OKUCINTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINIA;

- Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUUECKOM pEeaKLnu;

- KJ1TacCU(pULMPOBATh XMMUYECKHUE PEAKLIUH 110 PA3JINYHBIM IIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEX1Y COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;

- IPOBOJUTH OMBITHI 10 [TOJIYYEHUIO, COOMPAHUIO U U3YYEHUIO XUMUUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOrO Ia3a, aMMHUaKa;

- pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbI€ BEILIECTBA: YIIIEKUCIbIN T'a3 U aMMHAaK;

- XapaKTepU30BaTh B3aUMOCBS3b MEX/y COCTABOM, CTPOCHUEM U CBOMCTBAMU METAJIJIOB;

- Ha3bIBaTbh OpPraHMYECKHe BEIIeCTBa MO UX (opMyJsie: MeTaH, ITaH, ITUIEH, METAHOJ, 3TaHOJ, TJIUIEPHH, YKCYCHasl KUCIIOTa,
aMHHOYKCYCHAsKUCIIOTa, CTEAPUHOBAsA KMCIIOTA, OJIEMHOBASI KUCJIOTA, [IIOKO034;

- OLICHUBATh BJIMSAHNE XUMUYECKOTO 3arpsI3HEHUS OKPYIKAIOILIEN cpeabl Ha OpraHU3M YeIOBEKa;

- TPaMOTHO 00paIlaThCs C BEIECTBAMU B [IOBCETHEBHOM KU3HU

- OIIpeNENATh BO3MOKHOCTD MPOTEKAHUsI peaKLUii HEKOTOPBIX NMPEACTaBUTENIEH OPraHUYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOJIOM,
MeTaJlJIaM1,0CHOBAaHUSIMH, TaJlOT€HAMH.

BLIHYCKHI’IK 8 kiacca MOJYYUT BO3SMOKHOCTD HAYIUTbLCH:

- 8bI0BUSAMDb U npoeepimb SKCNEPUMEHMAIbHO 2UNoOmesvl 0 XUMUYECKUX CBOLCMBAX eewecme Ha OCHoee Ux cocmaea U Cmpoenus, ux
cnocobrocmu ecmynams 6 XuMudecKkue peakyuu, o xapakmepe u npodykmaxpamulmblx Xumuyeckux peakuud;

- Xapakmepuszoedanib eeujecmea no cocmaey, CMpOeruro u CGOZZCI’HGCZM, ycmarnaesiueaniob npulluHHO'CﬂeachQHHble C6A3U Me:)fcdy
OaHHblMuxapaKmepucmuKamu eeuecmea,

- cocmaeiiiimb MOJNEKYIIIPHbLE U NOJIHblE UOHHbLE YPABHEHUS NO COKPAUIEHHbIM UOHHbIM YPABHEHUAM,

- NPpOcHO3Uposanisb cnocobHocmob eeulecmea nposAesintb OKUCIUMENIbHbLE UIU 60CCMAHOBUNENIbHbLE ceolicmea ¢ yuemom cmenexell
OKUCJIEHUADIEMEHRNTOB, GXO()}IM/;MX 6 e2o cocmdas,

- cocmaeiiiims ypAaeHeHUA peakuuﬁ, coomeemcmeyrouux nocne008amenbHoCcmu npeepau;eHuﬂ HeopecaHu4ecCcKux seuecme pas3iuinvblx Kiaccoes,

- eblosU2amb U npoeepAntb IKCNEPUMEHmMAlbHO cUnomesvl 0 pesyibmanmax 6030elicmeus Pa3nuvdHblx qbakmopoe Ha U3MeHeHrHue ckopocmu
XUMUYECKOU peakyuu,

- UCnoJjib306anib npu06pemeHHble 3HAHUSL 07151 DKOJIO2UYECKU cpamMomHoco noeeoeHUsl 8 OprDfCaIOWBii cpede,‘



- UCNONIL308AMb NPUOOPEemeHHble KIoYedble KOMNEMeHYUul Npu 6bINOJHEeHUU NPOEKmOo8 U YYeOHO-UCCIe008AMeNbCKUX 3d0ay No
U3YYEHUIOCBOUCME, CHOCOD08 NOYUEHUs. U PACNO3HABAHUS BEUYeCME,
- 00EKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeC8ax U XUMUYEeCKUX Npoyeccax,
- Kpumu4ecku OmHOCUMbCsl K NCeBOOHAYUHOU UHMOpMayuu, HedoOpOCo8eCMHOU peKiame 8 CPedCmeax Maccogoll uHgopmayuu,
- 0CO3HABAMb 3HAYECHUE MEOPEeMUYECKUX 3HAHULL NO XUMUU OJIsI NPAKMUYECKOU 0esimebHOCU Yel08eKd,
€030a8amv MOOeNU U cxembl 015 peuletus YueOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb He0OX0OUMOCHb COOII00eHUS NPEeONUCAHUL,
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHOTIb3OBAHUIO JIeKAPCME, CPedCme OblMoGoU Xumuu u op.

BoinyckHuk 9 kiiacca HAyYHUTCS:

- KIaccu(UIUPOBATh XMMHYECKHE DJIEMEHTBI HA METAJUIbI, HEMETAJIIBI, JJIEMEHTBI, OKCHJIBI M THAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U
WHEPTHBIEAIEMEHTHI (Ta3bl) A1 OCO3HAHUS BAYKHOCTH YIOPSI0YCHHOCTH HAYYHBIX 3HAHHM;

- pacKpbIBaTh CMBICI Iepruoanyeckoro 3akona /1. 1. Menaeneesa;

-OIUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY MEPHOJUIECKON CUCTEMbl XUMUYECKUX JIEMEHTOB;

- XapaKTepHU30BaTh COCTaB aTOMHBIX SJIep U PACHPEIEICHUE YHUCIIA FIEKTPOHOB 10 AIEKTPOHHBIM CIOSIM aTOMOB XMMUYECKHUX 3JIEMEHTOB
MaJIbIXIIEPUOA0B MEPUOANYECKON CUCTEMBI, a TAKKE KaJlUs U KaJIbLIMS;

- pa3nyaTh BUbl XUMUYECKOHN CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOISPHYIO U METAJUTMYECKYIO;

- U300paXkaTh MEKTPOHHO-UOHHBIE (JOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKHUMH CBS3SMU PA3HOTO BUJIA;

- BBISIBJISITH 3aBHCUMOCTh CBOMCTB BEIIECTB OT CTPOSHUS UX KPUCTATUIMUECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,

METaJUTHYECKUX;

- XapaKTepU30BaTh XUMUUYECKHUE DJIEMEHTHl U MX COCJUHEHHUS Ha OCHOBE IMOJIOKEHHS DJIEMEHTOB B MEPUOJIMYECKON CHUCTEME U
0COOEHHOCTEHCTPOCHUS UX aTOMOB;

- ONKUCHIBaTh OCHOBHBIE 3Tanbl OTKpbITUA . . MeHnaeneeBbIM MepuoANUEeCcKOro 3aKoHa M MEePUOJAUYECKON CUCTEMbl XUMMUYECKUX
AJIEMEHTOB,)KM3Hb 1 MHOTOO0Pa3HYyI0 HAYYHYIO JeSTEbHOCTh YIEHOTO;

- XapakTepu30oBaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHE MEPHOJIMYECKOr0 3aKOHA M MEPUOJAMYECKOW CHUCTEMbl XMMHYECKUX
anemenToB/l. 1. Meneneera;

- 0CO3HABaTh HAYYHBIC OTKPBITHS KaK PE3YyNbTaT JUTUTEIBHBIX HAOIIOIEHNHN, ONIBITOB, HAYYHON MOJEMHUKH, TIPEOIOJICHHS TPYTHOCTEN U
COMHEHHIA.

Hay4YHUTHCS OMPENETSATh MPUHAICKHOCTh HEOPTAaHUIECKUX BEIIECTB K OJJHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIT: METAIBI U HEMETAJLIIBI,
OKCHU/IbI,0CHOBAaHHUSI, KUCJIOTBI, COJIH;

- COCTaBIIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;



- OIIPEACIIATh BAJICHTHOCTD U CTEIICHb OKUCIICHUS 2JIEMEHTOB B BELICCTBAX;

- COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUH MO BAJICHTHOCTSM U CTEHECHSM OKHCIICHHS 3JIEMEHTOB, a TaKKe 3apsgaM MOHOB,
YKa3aHHBIM B TaOJUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

- OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3UYECKUX U XMMUYECKHX CBOMCTB MPOCTHIX BEHIECTB (METAJUIOB U HEMETAJUIOB) U HUX
BBICIIMXOKCH/I0B, 00pa30BAHHBIX 3JIEMEHTaMH BTOPOT'O U TPEThEro NEPUOJIOB;

- Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTE€PHbIE AJIsl TPYII OKCHI0B: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

- Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTEePHbIE AJIs KaKJ0I0 U3 KJIaCCOB HEOPraHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

- IPUBOJIUTH IIPUMEPBI PEAKIIMH, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPTAHNYECKUX BEILECTB: OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEH;

- OIIPEACIIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKMCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUSAX;

- COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (1 U3yUYEHHBIX PEeaKLIMi) IO IPEIOKEHHBIM CXEMaM PEaKIIMii;

IIPOBOAMTH J1a00PaTOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB;

- IPOBOJUTH JTa0OOPATOPHBIE OIBITHI 110 MOJIYIEHUIO M COOMPAHHIO ra3000pa3HBIX BEIIECTB: BOJOPOAA, KUCIOPOAA, YIIIEKUCIIOTO Ia3a,

aMMMAaKa;COCTABIIATh YPABHEHUS COOTBETCTBYIOIIUX PEAKIIUM.

Boinycknuk 9 kiacca moJiyqyuT BO3MOKHOCTh HAYUHThCSI:

- 8bI0BULAMb U NPOBEPSAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX C8OUCMBAX Geuecms Ha OCHOBe UX COCMAsad U CIMPOeHUs, UX
CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peaKyuul, 0 Xxapakmepe u npoOyKmax pasiuiHblx XUMUYECKUX PeaKyull;

- Xapakmepuzoeamsv ewecmea no cocmagy, CmMpOeHUuro U CE0UCMEAM, YCMAHABIUSAMb NPUYUHHO-CLEOCMBEHHbIE CEA3U MeHCOY
OaHHBLIMUXAPAKMEPUCTNUKAMU 8EU4eCBA,

- cocmasnams MOJIeKYIApHbIE U NOTHbIE UOHHbIE YPAGHEHUS N0 COKPAWEHHbIM UOHHBIM YDAGHEHUAM;

- NPOSHO3UPOBANMb CNOCOOHOCb Geulecmeda NPosGAMb OKUCIUMENbHble UIU 80CCMAHOBUMENbHbIE CEOUCMBA C Y4emom cmenenel
OKUCTIEHUAINIEMEHNO08, 8X00AUUX 8 €20 COCAB,

- COCMABIAMb YPAGHEeHUs PeaKyuii, COOMEemcmsayouux nocie008ameabHOCMU NPespaujeHuli HeOP2aAHUYECKUX 8eecma pasiuyHblX KI1accos;

- 8b108U2AMD U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3YIbmamax 6030eUcmeus pasiuiHblx aKmopos Ha UsMeHenue CKopocmu
XUMUYECKOU peakyuu,

- UCNONIL308AMb NPUOOPEMEHHbLe 3HAHUSA 018 IKOIO2UYECKU 2PAMONMHO20 NOBEOeHUsl 8 OKpYcalowell cpeoe;

- UCNONIb308aMb NPUOOPemeHHble KIouedble KOMNemeHyuu npu 6bINOJIHEHUU NPOEKmo8 U YUeOHO-UCCIe008ameNbCKUX 3a0ay No
U3YYEHUIOCBOUICME, CHOCOD08 NONYYEHUs. U PACNO3HABAHUS BEU4ECME,

- 00bEeKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeUeC8ax U XUMUUECKUX Npoyeccax,

- KpUMuyecKu OMHOCUMbCA K NCe80OHAYYHOU UHGOpMayuu, He0obpoCco8eCmHOU peKaame 8 Cpeocmeax Macco8ou UHGopmayuu,



- 0CO3HAeambv 3HA4YeHue meopemudecKux 3HAHULL NO XUMUU OISl npaxmuuecxoﬁ oessmeibHOCmu yejloseka,

- €030a8amb MOOenU U cxembl OJisl peuieHus Y4eOHbIX U NOZHABAMENbHBIX 3a0ad, NOHUMAMb He0OX00UMOCb COONIO0EHUs NPeONUCAHUL,
npeonazaemvix 8 UHCMPYKYUAX NO UCHOTIbIOBAHUIO JIeKAPCME, Cpedcme OblMo8ol Xumuu u op.

Conep:xkanue Kypca xumum B 8 kiacce

Coaep:xanue u3 [100OI1 OO0

Conep:xanue PII

Tema 1. [lepBoHaya/ibHble XMMUYECKHE MOHATHSA (6 1)

[Ipeamer xumun. MeTopl MO3HAHUS B XUMUU:
HaOII0/IeHNEe, SKCIIEPUMEHT, U3MepeHue. McTouHukH
XUMHUYECKON HHPOpMAIK: XUMUYECcKas IMTeparTypa,
HuTepner.

OcHoOBHBbIE OHATUS XUMUHU (YPOBEHb aTOMHO-
MOJIEKYJISIPHBIX IIPEJICTaBICHUN )

XUMHYECKHUH IJIEMEHT, aTOM, MOJIEKyJsa. 3HaK!
XUMHUYECKUX 3JIEMEHTOB. XUMU4eckas popmyia.
BaneHTHOCTh XUMHUYECKUX 2JIEMEHTOB. OTHOCUTENIBHAS
aToMHas Macca. OTHOCUTEIbHAs MOJIEKYJIIpHAs Macca.

IleproanuecKkuil 3aKOH U NEPUOAUYECKAs CUCTEMA
xumuyeckux anemenToB /. . Menneneesa. Ctpoenue
BEILIECTBA.

[Tepnonnueckuit 3akoH. MicTopust OTKpBITUS
MIEPUOIUYECKOT0 3aKOHA. 3HAYEHHE ITEPUOANIECKOTO
3aKOHa JUIA pa3BUTHUsA Hayku. [lepnoaunyeckas cucrema
KaK eCTeCTBEHHO-Hay4Has Kjaccu(puKaus
XUMUYECKHX 3JeMeHToB. Tabnuunast popma
NpeJCTaBICHUS KIacCu(PUKAUN XUMUYECKIX
aneMeHToB. CTpykTypa Tabnuusl «llepuoaunueckas

XHUMHSI — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[TonsiTHE O XMMHYECKOM 3JIEMEHTE U (OpMax €ro CyIiecTBOBaHHUSA: CBOOOAHBIX aTOMaXx,
MIPOCTHIX U CI0KHBIX BEIIECTBA

[TpeBparenus BeniectB. OTIMYNEe XUMHUYECKUX PEAKIUi OT PU3NYECKUX sIBICHUN. Ponb
XHUMHU B )KU3HH YEJIOBEKA.

Kpartkue cBeneHus U3 UCTOpUU BOSHUKHOBEHHS M Pa3BUTHUs XUMHH. [lepron amxumum.
[Tonsitue o ¢unocodpcxkom kamue. Xumusi B XVI B. PasButue xumunm nHa Pycu. Poib
OTCUYECTBCHHBIX YUYCHBIX B CTAaHOBJICHHMM XHMHUYECKOM Hayku - pabotsi M. B.
JlomonocoBa, A. M. bytneposa, /[. 1. Menneneesa.

XuMHYecKass CHUMBOJMKA. 3HAKM XHMHYECKUX DJIEMEHTOB M TMPOUCXOXKIEHUE UX
HazBaHuil. Xumuueckue Gopmynbl. Wuaekcel U  koddduimeHTsl. OTHOCUTEIHHBIC
aTOMHasi U MOJIEKYJisipHasi Macchl. Pacyer MaccoBOM OJIM XMMHYECKOTO 3JEMEHTa IO
dbopmyse BemecTna.

ITepuonnueckas cuctema xumuueckux sneMmeHToB [[. M. MenneneeBa, ee cTpykrypa:
TPYNIbl W TOATPYIIIBI
[lepuoanueckass cucTteMa Kak CIpaBOYHOE TMocoOue s TOJy4YeHHUs CBENEHUH O

Majgpie W OONbINHE TEPUOJIHI, (rmaBHass W mOOOYHAs).
XUMHUYECKUX JIEMEHTAX.

PacuérHbie 3anaun.

1. HaxoxxneHue OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl BEIIECTBA IO €r0
XUMHYECKOH opmyIe.




cucteMa XxuMudeckux sneMeHToB [[. 1. MenaeneeBa.
Du3MUeCcKUil CMBICI OPSIKOBOTO (ATOMHOTO) HOMEpa,
HOMEpa Mepuoja U HoMepa Ipynisbl (1 SJIEMEHTOB

A-rpymm).

2. BpluncieHue MaccoBOMl JI0JIM XMMHUYECKOIO 3J€MEHTa B BEIIECTBE IO €ro
dbopmyie.

IIpakTnyeckas padora Ne 1
[IpaBuia TexHUKH OE€30MACHOCTH IMpH paboTe B XMMHUYECKOM KabuHere. JlabopaTopHoe
obopyioBaHuEe U 0OpaIeHHEe C HUM.

IIpakTHyeckass padora Ne 2
Hab6nronenue 3a ropsiiei cBe4oil.

Tema 2

. ATOMBI XMMHYECKHX 3JIeMEeHTOB (7 u)

Ctpoenne aToma: SAPO U NIEKTPOHHAS 000I0UKa.
CocTaB aTOMHBIX si€p: IPOTOHBI U HEUTPOHBI.
M3oTomnsl. 3apsi aTOMHOTO s1pa, MacCOBOE YUCIIO U
OTHOCHTEJIbHAS aTOMHAsl Macca. DJIEKTPOHHAs
000J104YKa aToMa. DJIEKTPOHHBIE CIIOM ATOMOB
3JIEMEHTOB MAaJIbIX IIEPUOOB.

XuMudeckas CBsi3b. DJIEKTPOOTPULIATEIILHOCTh ATOMOB.
KoBasieHTHast HEnosipHas U noJisipHas cBs3b. loHHas
CBA3b. BaJl€HTHOCTB, CTENIEHb OKUCIICHHUS, 3apsi/i HOHA.

ATOMBI Kak (opma CYIIECTBOBAaHHMS XHMHUYECKHUX 3JIeMEHTOB. OCHOBHEIC
CBEICHMSI O CTPOCHUM aToMOB. JloKa3aTesibCTBa CIOXKHOCTU CTPOEHUs aTOMOB. OTBITHI
Pesepdopna. [Inanerapuas Mosienb CTpOCHHUS aTOMA.
CocTraB aTOMHBIX sA/1€p: IPOTOHBI U HEUTPOHBL. OTHOCUTENIbHASI AaTOMHAsI Macca.
B3anMocBs3b NOHATUIN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAs Maccay.
M3MeHeHMe ymciia IpOTOHOB B s/Ipe aToma - 00pa30BaHME HOBBIX XUMHUYECKUX

JJIEMEHTOB.
N3menenne uncna HEUTPOHOB B sApe aTomMa - O0Opa3oBaHUE M3OTOIOB.
CoBpeMeHHOE OmpelesieHne TOHATHS «XUMHUYECKH d3JeMeHT». M3oTombl  Kak

Pa3HOBUAHOCTH aTOMOB OJHOI'0 XMMHUYECKOT'0 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE NIEKTPOHHBIX 000JI0UEK aTOMOB XMMHYECKHUX JJIEMEHTOB
Nel-20 nepmommueckorn cucremel [[. M. MenneneeBa. Ilonstne o 3aBepmieHHOM H
HE3aBEPIICHHOM 3JIEKTPOHHOM CIIo€ (IHEPreTHUYECKOM YPOBHE).

[lepuonnueckas cucrema xumudyeckux osnemeHtoB J[. M. MenneneeBa u
CTPOCHHE aTOMOB: (PU3UUYECKHUI CMBICI TTOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa TPYIIIbI,
HOMepa Mepuo/a.

N3meHeHne uyuciia 3JEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YpPOBHE aroma
XUMHYECKOTO AJIEMEHTA - 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATEITLHBIX HOHOB. MOHBI,
00pa3oBaHHBIC aTOMaMH METAJIJIOB U HEMETaJUIOB. [[puirHBI M3MEHEHUS METALNTHYECKUX
Y HEMETAJUIMUECKUX CBOMCTB B MEpUOAX U rpyIIiax.

OOpazoBanue OwHapHbIX coeauHeHud. [loHsiTHE 00 WOHHOU CBs3U. CXEMBI




00pa3oBaHusi MOHHOM CBSI3U.

B3aumopeiicTBue aToMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIUIOB MEXIY CO00 -
o0pa3oBaHME JBYXaTOMHBIX MOJIEKYJ] IPOCThIX BemiecTB. KoBaleHTHas HeMoJspHas
XUMHUYECKAs CBA3b.

DJNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.

B3aumMoneiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXy COOOM -
o0Opa3oBaHue OMHAPHBIX COCTUHEHUH HEMETAIJIOB. DJIEKTPOOTpULaTenbHOCTh. [loHsATHE O
KOBAJICHTHOU IIOJIIPHOM CBS3H.

B3aumopeiicTBe aTOMOB XHMHUYECKUX 3JIE€MEHTOB-METAJIOB MEXAYy co0o0il -
00pa3oBaHNE METAUINYECKUX KpUCTAIOB. [IoHATHE O METAJIIIMYECKOM CBS3H.

Tema 3. IlIpoctbie BemecTBa (Su)

[IpocThie U Cn0KHBIE BELIECTBA.
Mertaiibel 1 HEMETAJUIBL.

[TonoxxeHrne METamioB M HEMETAVIOB B MEPUOAUYECKON CUCTEME XUMHUYECKUX
sanementoB JI. M. MenneneeBa. BaxkHeillme mpocThle BEHIECTBA - METAIIIBL: KENE30,
TIOMUHHN, KaJIbIMI, MAarHUM, HATpHUH, Kanuil. O0mme Gu3ndecKkrne CBOMCTBa METAJLIOB.

Baxneifimme mnpocThle BemecTBa - HEMETaUIbl, OOpa30oBaHHBIE aTOMaMH
KHCJIOpOJia, BOAOpOJAa, aszora, cepsl, (ocdopa, yriepoga. CrnocoOHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB K OOPa30BaHHMIO HECKOIBKUX MPOCTHIX BEIIECTB - aJUIOTPOMUS.
AnnotponHele MoauduKanuu Kucaopoaa, ¢ochopa u onmoBa. MeramiMueckue Hu
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BelECTB. OTHOCUTEIBHOCTh MAEJIEHUSI MPOCTHIX
BEILECTB Ha METAJUIbl U HEMETAJLIIBI.

ITocrosnnas Asoraapo. KomwmuectBo BemectBa. Monb. MomsipHas macca.
Monsipablit 00beM ra3000pa3HbIX BemlecTB. KpaTHble elMHUIIBI KOTMYEeCTBa BEUIECTBA —
MUJUTAMOJIb ¥ KWJIOMOJb, MWJUTUMOJIIPHAS W KWJOMOJISIpHAsT MacChl BEIIECTBA,
MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.

PacueTsl ¢ uCIONB30BaHMEM TOHATHH «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBI 00beM T'a30BY, «IIOCTOSTHHAST ABOTAIPO».

Pacuernbie 3agaumn.




1. Beruncnenune MOJISIPHOM MacChl BEIIECTB 110 XUMHUECKUM (popmMyIiam.
2. Pacyersl ¢ HUCIIONB30BAaHUEM IMOHATHH «KOJIMYECTBO BELIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00bEM Ira30B», «I1I0CTOSHHAsA ABOTaIpo».

Tema 4.

CoennHeHHs XUMHYECKHUX djieMeHToB (16 u)

OcHOBHbBIE KJTacChl HEOPTaHUYECKUX COeTMHEHUI.
HomeHkmatypa HEOpraHMYECKUX BEIIECTB.
BanenTHoCTh XMMHUYECKUX 371eMeHTOB. COCTaBIICHHE
(dhopMyI1 OMHAPHBIX COCTUHEHUH 110 BAJICHTHOCTH
aTOMOB XMMHYECKUX 3JICMCHTOB U OIPEICIICHIE
BaJICHTHOCTH aTOMOB XUMHYECKUX JIEMEHTOB 110
dbopMynaM OMHAPHBIX COSTUHEHUI.

UYuctele BemiecTBa U cMecu. O4ncTKa BEUIECTB.

Crenenp okucnenus. OIpenencHUe CTENEHW OKUCIEHHUsS JJIEMEHTOB IO
xumudeckor Qopmyne coenuHenus. CocraBieHue (OpMyn OHHAPHBIX COEIWHEHHIH,
o0mmii crioco0 ux Ha3piBaHUS. BUHApHBIE COCTUHEHUS: OKCHIIBI, XJIOPHIIBI, CYIb()UIBI U
nap. CocraBnenue ux ¢opmyin. [lpeacraBurenu OKCUAOB: BOAA, YIJIEKUCIBIA ra3 M
HeraileHas u3BecTb. [IpencraBurenu neTydyux BOJOPOIHBIX COECAMHEHUM: XJIOPOBOIOPOL
U aMMHaK.

OcHoBaHMs1, X COCTaB U Ha3BaHMs. PacTBopuMOCTh OCHOBaHMi B Boze. Tabnuua
pPacTBOPUMOCTH TUAPOKCUAOB MU cosie B Boxe. IlpeacraBurenu mienoden: TUAPOKCUIBI
HaTpus, Kanusg M Kanbuus. IloHsATHME O KadecTBEHHBIX peakuusax. HHaukaTopsl.
M3meHenne OKpacKy HHIMKATOPOB B IIEJIOYHON CpEsIe.

Kucnotsl, ux cocraB m Ha3Banus. Knaccudukauus kucnor. IlpencraBurenu
KHMCJIOT: CEepHas, COJsHas M a30THasd. VM3MeHeHHne OKpacku WHAMKATOPOB B KHCIIOTHOM
cpeze.

Comu kak NpPOM3BOAHBIE KHUCIOT M OCHOBaHMH. X cocraB W Ha3BaHMS.
PactBopumMocTs cosieit B Boje. IlpencraButenu coseld: Xjopuj HaTpusi, KapOOHAT U
docdat xanpLus.

AMopdHbBIE 1 KPUCTATUTNYECKHE BEIIECTBA.

MeXMONEKYJIApHbIE  B3aUMOACUCTBUA. THNBI KPUCTAIIMYECKHX PEIIETOK:
WOHHAs, aTOMHAsl, MOJIEKYJISIpHAsl U METAJUIMYECKas. 3aBUCUMOCTh CBOWCTB BEIECTB OT
THIIOB KPUCTAIMYECKUX PEIIETOK.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa JJIs BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yuctple BemecTBa U cMecd. lIpumepsl XKHIKHX, TBEPABIX M Ta3000pa3HbIX
cMmeceli. CBOMCTBA YUCTBIX BellecTB U cMecel. Ix cocraB. MaccoBast U oObeMHas J[OJIH




KOMIIOHCHTA CMECH. PacueTnl, CBSI3aHHEIC C MCIIOJIb30BAaHUECM IIOHATHS JOJIS.

PacuéTHble 3agaum.

1. PacueT MaccoBo# ¥ 00bEMHOM 10JIei KOMIIOHEHTOB CMECHU BEIIIECTB.

2. Bepruncienue MaccoBOMl J0JM BEIIECTBA B pacTBOpe IO M3BECTHOM Macce
PacTBOPEHHOTO BEILIECTBA U MACCE PACTBOPUTEIS.

3. Beiuncinenne macchl pacTBOPSEMOTO BEIIECTBA W PACTBOPHUTEINS, HEOOXOAUMBIX JIJIS
MPUTOTOBJICHUS ONPEACICHHON MacChl pacTBOpa C M3BECTHOM MacCOBOM JoJiei
PacTBOPEHHOTO BEIIECTBA.

IIpakTnyeckas padora Ne 3.AHaiau3 NOYBBI U BOJBIL.

IIpakTuyeckas padora Ne 4.[IpuroToBieHue pactBopa caxapa ¢ 3aJJaHHOM MacCcoOBOU
JI0JIE PAaCTBOPEHHOT'O BEIIECTBA

Tema 5.

HN3menenus, npoucxoasimme ¢ Bemecrsamu (12y)

dusnueckue SBICHUSA U XUMUYECKUE PEAKIUU.
[Ipu3Haky 1 ycnoBus MPOTEKAHUS XUMUYECKHAX
peakuuii. 3aKOH COXpaHEHUsI MacChl BEIIECTB MIPU
XUMHUYECKHUX PeaKIUAX. XUMUYECKHE YPABHEHUS.
MHoroo6pasne XuMHYECKUX PEAKIIH.
Knaccuukanus XuMH4eCcKuX peakiui: peakiiuu
COEIMHEHUS, Pa3JIoKeHUs, 3aMelIeHus, 0OMEeHa,
JK30TEPMHUUYECKUE, DHIOTEPMUUECKHUE, OKUCIUTEIBHO-
BOCCTAHOBUTEINIbHBIE, HEOOpaTUMBbIE, OOpaTHUMBIE.
CKOpOCTh XMMUYECKUX peakiuil. DakTopsl, BIUSIONIINE
Ha CKOPOCTh XUMHUYECKUX PEAKIIHUM.

[lonsaTne sABNEHUN Kak M3MEHEHMH, NMPOUCXOAAIIMX C BelECTBaMH. fIBiIeHUs,
CBSI3aHHbIE C U3MEHEHUEM KPHUCTAJUIMUECKOIO CTPOEHUS BEIIECTBA MPU MOCTOSTHHOM €ro
cocrtaBe, (Qu3nyeckue spaeHUs. Du3nyecKue SABJIEHUS B XUMHM: JAUCTUIUIALNA,
KpUCTAJIJIN3a1Msl, BbITapBaHUE U BO3TOHKA BEILIECTB, LIECHTPU(PYTUpOBaHUE.

SIBneHusl, CBA3aHHbIE C U3MEHEHHUEM COCTaBa BEILECTBA, - XUMUYECKHE PEAKIUH.
[Tpu3Haku W ycCIOBMS TMpOTEKaHWs XuUMHUYeckux peakuuil. Ilonstme 00 5k30- u
OHAOTEPMHUUYECKUX peaKUMsIX. Peakiuy ropeHus Kak 4acTHBIM Ciydall 3K30TEPMUYECKUX
peaxiui, MPOTEKAIOIINX C BBIICIEHUEM CBETA.

3aKOH COXPAaHEHHs Macchl BEIIECTB. XHMMHUUYECKHE YpaBHEHMs. 3HAUEHUE
UHAEKCOB U K03 dunmenToB. CocTaBieHUE YpaBHEHUN XUMUYECKUX PEaKIU.

Pacyersl mo XuMHuUeCKMM ypaBHEHHUsM. PelieHue 3agad Ha HaXOXJEHUE
KOJIMUECTBA BELIECTBA, MACChl UM 00beMa MPOJIYKTa PEaKIUH M0 KOJIUYECTBY BEIIECTBA,
Macce Ui 00beMy MCXOAHOIO BellecTBa. PacyeTsl ¢ UCIOIb30BAaHUEM MOHSTHS «I0JISD»,
KOrJja MCXOJHOE€ BEMIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM J0Jieil
pPacTBOPEHHOI'O BELIECTBA UJIM COJAEPIKUT OIIPEAETICHHYIO OO IPUMECEH.

Peaknun  pasnoxkenusa. IloHaTMEe O CKOPOCTM  XMMHYECKMX  PEAKLUN.




Karanusatopsl. ®epMeEHTSI.

Peakuun coenuuenus. KaramuTuueckue U HEKATAIUTUYECKUE  PEAKLIUU.
OO6patumMbie 1 HEOOpaTUMBIE PEAKIINU.

Peakuun 3aMemienus. DNEKTPOXUMHUYECKUN pAJl HANPSHDKEHWM METalIoB, €ro
UCIIOJIb30BAaHNUE I MPOTHO3UPOBAHMS BO3MOYKHOCTH IPOTEKAHUS PEAKUUNA MEXIY
METaJUIaMH U PAaCTBOPAMM KUCIOT. Peakiiuu BBITECHEHHS] OJHUX METAIJIOB U3 pPacTBOPOB
UX COJIEH APYTMMH METaJJIaMU.

Peakuuu oOmena. Peakuuu HeWTpaiu3zauuu. YcCIIOBUS NPOTEKaHMs peakluid
oOMeHa B pacTBOpax /10 KOHIIA.

Tunsl XuMuUUecKuX peakiui (10 MPU3HAKY «UUCIIO U COCTaB UCXOJHBIX BELIECTB
U MPOJYKTOB peaKkLMn») Ha IPUMEpPE CBOWCTB BOABI. Peakius pa3iokeHus - JIEKTPOJIn3
BOAbl. Peakuuu coeauHEHUsT - B3aUMOJEUCTBUE BOABI C OKCHUJIAMHU METAJUIOB U
HeMeTtasuioB. [loHsTHE «ruapOoKCcUAbl». Peakuuu 3aMelieHus - B3aMMOJEHCTBHE BOJBI C
MIEJIOYHBIMM M IIEJIOYHO3EMENbHBIMU MeTaliaMu. Peakuuum oOMeHa (Ha mnpumepe
THIpOIIN3a CyIb(HIa aTIOMUHUS U KapOuaa Kaiablus).

Pacuérnbie 3anaun.

1. BpluncieHue mo XMMHUYECKMM YpPaBHEHMSIM MacChl WJIM KOJIMYECTBA BEIIECTBA I10
M3BECTHOM Macce WJIM KOJIMYECTBY BEILECTBA OJHOIO W3 BCTYMAIOUIUX B PEAKIUIO
BEIIECTB UJIU MPOAYKTOB PEAKIIUH.

2. Bobluucienme wmaccel (KOIMYECTBa BEIIECTBA, OO0beMa) MPOAYKTAa PEaKIUH, €CIH
M3BECTHA Macca UCXOJIHOTO BEILECTBA, COAEPIKAIIETO ONPEAEICHHYIO JOII0 IIPUMECEH.

3. Boruncienue Macchl (KOJIMYecTBa BEIECTBAa, OObeMa) MPOJYKTAa pEaKLUH, €CIU
M3BECTHA Macca pacTBOpa M MaccoBasi A0Sl pACTBOPEHHOT'O BEILIECTBA.

IIpakTnyeckas padora Ne S.IIpu3Haky XMMHUECKHUX PEAKLIHM.

Tema 6. Teopus 3J1eKTPOTMTHYECKON JUCCOIMAIIMHN M CBOHCTBA KJIACCOB HEOPTaHMYECKHUX coeTuHeHmii (22 )

PacTtBopBI.
DNEKTpOoNIUTHYECKas AUCCOLUALNS. DIEKTPOIUTHI U
HedneKTposiuThl. KaTnonsl v anuousl. ucconmanus

[TonsatTne 00  SJIEKTPONIMTHYECKOW  JTHCCOIMAIUU. DONeKTpONUTHl |
HGE)JIGKTpOJII/ITBI. MexaHmM aucconualnun C-)JIGKTpOJII/ITOB C paSJII/I‘-IHbIM THUIIOM
XUMUYECKON cBsi3u. CTeneHb 3JIeKTpOoNUTHYeCKOr auccouuanuu. CuibHble U ciadble




CoJIeH, KMCIIOT U OCHOBAHUN B BOJIHBIX PACTBOPAX.
Peakuuu noHHOTO 0OMEHA B pacTBOPAX JIEKTPOIUTOB.
Oxcuapl. OKCUIBI METAUIOB U HeMeTauioB. Bona.
Oumnctka Boabl. Adpaiius Bojibl. B3anmoieiicTBre BOIbl
C OKCHUJaMHU METAJI0B U HEMETAJIOB.

Kucnotsl, knaccudukamnms 1 CBOMCTBA:
B3aHMMOJIEMCTBHE C METAIJIAMH, OKCHIAMH METAJIOB.
OcHoBaHus, KJIacCU(PUKALIMS U CBOMCTBA:
B3aMMO/ICHCTBHUE C OKCUJIAMU HEMETAIIOB, KMCIOTAMH.
KucnotrHo-ocHOBHBIE UHANKATOPHI.

Comu. Cpennue conu. BzaumoneiictBue coneit ¢
MeTajIaMM, KUCIO0TaMH, II€I0YaMH.

CBsi3b MEX]ly OCHOBHBIMU KJIaCCAMU HEOPTaHHMUECKUX
COCIUHECHUM.

AIIEKTPOJIUTHI.

OCHOBHbBIE TOJIOKEHHUSI TEOPUHU BJIEKTPOIMTHUYECKOW aucconuanuu. VoHHbIE
YpaBHEHHUs peakUuil. YCiIOBUS NMPOTEKAHUs PEaKLUU OOMEHa MEXAY IEKTPOJIUTAMU 10
KOHIIA B CBETE€ NOHHBIX IIPEACTABICHUI.

Knaccugukanus MOHOB U X CBOICTBA.

Kucnorsl, ux xnaccudpukanus. Jucconuanus KUCIOT U MX CBOMCTBa B CBETE
TEOPUU DJIEKTPOJIUTHYECKON auccouuanuu. MOoJeKyssspHble W HOHHBIE YPAaBHEHHUS
peakuuil KuciaoT. B3auMopeicTBHE KHCIOT C METallaMU. OJIEKTPOXUMHUYECKUN P
HallpsSDKEHUHM  METaJUIOB.  B3aumonelcTBMe  KUCIOT € OKCHUJAMU  METAJUIOB.
B3auMozeiicTBue KHMCIOT C OCHOBAaHMSMH - peakUus HeUTpaimsauuu. B3aumonenicTBue
KUCIOT ¢ cojsiMu. lcmonbp3oBanue TaOnMLBI PacTBOPUMOCTH JUIsl XapaKTEPUCTUKH
XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux Kiaccudukanus. Juccouuanyss OCHOBaHMM M MX CBOiicTBa B
CBETE TEOPUU DIIEKTPOJUTHYECKOM JUCCOLMALMK. B3anMozaelcTBHe OCHOBaHHMM ¢
KHCJIOTaMHU, KUCIIOTHBIMHM OKCHIaMU U coJIsIMU. Mcnonb3oBaHKue TaOIMIIbI pAaCTBOPUMOCTH
JUISL XapaKTEPUCTUKH XUMHUYECKMX CBOMCTB OCHOBaHMMU. PasnojkeHue HEepacTBOPUMBIX
OCHOBaHUH pu HarpeBaHuM.
Conu, ux kinaccuukanus v AUCCOLMAIMS Pa3IUYHBIX THUIOB cosieil. CBolicTBa cojieil B
CBETE TEOPHUM AIEKTPOIUTUUECKON AUCCONMannu. B3auMoaerncTBue coiel ¢ MeTaulaMH,
YCIOBHUS IPOTEKAHUS ATUX peakuui. BzaumoaencTeue coneil ¢ KucaoTaMu, OCHOBaHUSMH
u coisimu. Mcnonb3oBaHue TaOIMIBI PACTBOPUMOCTH JUISL XapaKTEPUCTUKU XMMUYECKUX
CBOMCTB COJIEH.

O6oOmenne cBeeHUH 00 OKcuaax, MX KJIacCM(PUKAMM H  XUMHYECKHX
CBOMCTBAX.

'enernueckue psiibl METAUIOB W HEMETAJJIOB. ['eHeTHueckas CBSI3b MEXIY
KJIJacCaMHM HEOPTraHNYECKHUX BEUIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuuu. OKHUCIUTENb U BOCCTAaHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHUE.

PeaKLII/II/I HOHHOI'O OOMEHa M OKHCIUTEILHO-BOCCTAHOBUTEILHBIE peakuunu.




CocraBieHHe YpaBHEHHH  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI  METOJOM
AJIEKTPOHHOTO OallaHca.
CBolicTBa MMPOCTHIX BELIECTB - METAINIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
MpeJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX.
IMpakTnyeckas padora Ne 6. CoiicTBa KUCJIOT, OCHOBaHUM, OKCUIOB U COJICH.

IIpakTuyeckast padora Ne 7. PenieHue 3KClIepUMEHTAIbHBIX 3aa4.

Conep:xkaHue Kypca XuMuM B 9 Kiacce

Conep:kanue u3 IIOOITI OO0

Conep:xanue PII

Tema 1. BBenenue. O01asi XapakTepucTUKa XUMHYECKHX 3JIEMEHTOB M XuMH4uecKux peakuuii. [lepuoanyeckuii 3axon u Ilepuoguyeckast
cucrema xumuueckux 31emenToB /I. U. MenaeneeBa (13 yacos )

[Tepnonnueckuii 3akon /I.11. Menneneesa.
[Iepuoanueckas cucreMa XUMHYECKUX 3eMeHToB J[. 1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aTOMOB XMMHMUYECKHUX JIEMEHTOB U UX COEAMHEHUN Ha
OCHOBE I0JI0’KEHUS B iepuoandeckoun cucreme J1.1.
MenpeneeBa u CTPOEHUS aTOMa.

XUMHUYECKUE PEAKIUU

Kiaccudukanmss XuMrUuecKuX peakiuii mo pa3TunaHbIM
MpU3HAKAM: YUCITY U COCTaBY UCXOJHBIX M MOJTYYEHHBIX
BEILIECTB; U3MEHEHUIO CTENIEHEW OKUCIIEHUSI aTOMOB
XUMHYECKUX IJIEMEHTOB; NTOTJIOLIEHUIO UJIU
BBIJICJICHUIO SHepruu. [loHaTre o ckopocTu
XUMUYECKOH peakuuu. QakTopsl, BIUAIOINE HA
CKOpPOCTh XUMHUYECKOHU peakiuu. [TonsTue o

XapakTepuCTHKa 3JIEMEHTA I10 €ro MOJIOkKEHUIO B [leproandeckoil cucreMe XUMUYECKUX
anemenToB . 1. Menaeneera.

CBolicTBa OKCHIOB, KACJIOT, OCHOBAHHM U COJIEN B CBETE TEOPUU DIIEKTPOIUTUIECKON
JUCCOLUAIUU U OKUCIICHUA-BOCCTAaHOBIICHU. [IoHATHE O TEpEXOAHBIX JIIEMEHTAX.
AmpoTtepHOCTb. ['eHeTHUeCKHil psiA EPEXOAHOT0 SJIEMEHTA.

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHU4YeCKHUX 3aeMeHToB Jl. U.
Menneneesa.

XuMHU4YecKasi OpraHu3alys )KMBOM U HEKUBOU MPUPObl. XUMUYECKUH COCTAB Spa,
MaHTHH U 36MHOM KOpbl. XMMUYECKHUE JIEMEHTHI B KJIIETKaX KUBBIX OPraHu3MoB. Makpo-
Y MUKPOJJIEMEHTBI.

O06o00611eHMe CBeIeHUI 0 XUMHUECKUX peakuusax. Kinaccupukanus XuMHUeCKuX peakiui
M0 Pa3JIMYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyrolmx U 00pa3yroIuxcs BEIIECTBY,
«TEIUIOBOU AP PEKT», «HAPABICHUEY, KA3MEHEHHE CTETICHEH OKUCIICHUS 3JIEMEHTOB,
00pa3yromux pearupyromre BelecTBay, «(pazay, «MCIoIb30BaHUE KaTalu3aTopay.




KaTam3aTrope

ITonsiTHE O CKOPOCTH XMMHUYECKOU peakuu. DakTopsbl, BIUAIOIINE HA CKOPOCTh
XUMUYeCKHUX peakiuii. KatanuzaTopsl u katanus. MHruOUTopsl. AHTHOKCHIAHTHI.
JdemMoHcTpanmu.

Paznuunbie hopmel Tabmmnwl . V1. Menneneea. Moaenu aToMoOB 3J1eMeHTOB 1—3-T0
nepuoaoB. MoJienb cTpoeHus: 3eMHOTO 111apa (IoNepeuHbIil pazpes). 3aBUCHMOCTb
CKOPOCTH XMMHUYECKOU Peakluy OT IPUPOAbl PEAarupYyIOIINX BEIIECTB. 3aBUCUMOCTb
CKOPOCTH XMMHUUYECKOW PEaklU OT KOHUEHTPAIMU PearupyrolnX BelecTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOW PEaKLUK OT IUIOLIAJAN COPUKOCHOBEHHUS pEarupyrolnX BELIECTB
(«xunami cinoit»). 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT TEMIIEPaTyphl
pearupyromux BemecTB. [ OMOreHHbI U reTepOreHHbl KaTanu3bl. DepMEHTaTUBHBIN
karanu3. MHruoupoBanue.

JlaGopaTopHbie ONBITHI.

1. [TonyuyeHue ruapokcHIa HMHKA U UCCIENOBAaHUE €ro CBOMCTB. 2.MozaenupoBanue
noctpoenus [lepuoandeckoil cucremsl XuMudeckux 3meMenToB J1. 1. Menneneesa. 3.
3amereHue xene3oM Meau B pactBope cynbdara menu (II). 4. 3aBucuMOCTb CKOPOCTH
XUMUYECKOHN PEAKIUU OT IIPUPOJBI PEArupyIOIIKX BEIIECTB HA IPUMEPE B3aUMOECHCTBUS
KHCJIOT C METAJIJIAMHU.

5. 3aBHCUMOCTbh CKOPOCTH XMMHUYECKON PEaKIIMH OT KOHLIEHTPALIUH Pearupyronmx
BEILIECTB HA MPUMEPE B3aUMOAECHCTBUS IMHKA C COJSTHOM KUCIOTOM pa3InyHON
KOHIICHTpALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIMK OT IJIOAAN COIPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoaenupoBaHue «KUISIIETO cI0s». 8. 3aBUCHMOCTh
CKOPOCTH XMMHUYECKOU PEaKLIMK OT TEMIIEPATYPBI pEarupyroLUX BELUIECTB HA IPUMEDPE
B3auMoieiicTBusa okcua meau (I11) ¢ pacTBOpoM cepHOM KMCIOTHI Pa3TUUHOM
TeMriepatypsl. 9. Paznoxenue nepokcuaa Bo10po/ia ¢ MOMOIIsi0 okcuaa mapradmna (1V) u
karanaspl. 10. OOHapyxeHue KaTajia3bl B HEKOTOPBIX MUIIEBBIX MTpoaykTax. 11.
NHrnbupoBanue B3auMOIEHCTBHSI KUCIOT ¢ METaJUIAMH YPOTPOTTHHOM.




Tema 1. Metamiabt (19 4)

Mertannsl 1 BX COCOAUHECHUA [TonoxxeHre MeTaIIoB B

MEPUOINYECKON CUCTeME XUMUYECKUX 3iieMeHToB J1.1.

MenpneneeBa. MeTayuibl B IPUPOAE U OOIIHE CIIOCOOBI
ux nonyuenus. O6mue ¢puznueckue CBoiicTBa
MeTaiioB. OOIIKe XUMUYECKHE CBOMCTBA METAJIJIOB:
peaKkuru ¢ HeMeTaJlaMu, KUCI0TaMu, COJISIMU.
DNEKTPOXUMHUECKUN PsiJi HAPSKEHUH METAJLIOB.
[IemoyHble METAJIBI M UX COCAMHCHUS.
[IenouHO3eMeNIbHBIC METAJIIBI M UX COCIMHEHHUS.
AmomuHui. AMOTEPHOCTh OKCH/IA U THAPOKCH 1A
AJTFOMUHUS.

Kenezo. CoennHeHHS Kelle3a U UX CBOMCTBA: OKCHJIHI,
ruapokcuabl u conu xenesa (11 u IIT).

[Tonoxenune meramios B [lepuoguueckoit cucteme XumMu4eckux 3neMeHToB /1. 1.
MenpeneeBa. Merammyeckass KpUCTAIUIMYECKAs PEIIETKA U METAJUIMYECKAss XUMUYECKast
cBs3b. O0mMe pusnyeckue cBorcTBa MeTaisioB. CIUIaBbl, HX CBOMCTBA U 3HAUCHHE.
XHMMHYECKHE CBOWCTBA METAJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IOJIOKEHHUS
B JIEKTPOXHMHUYECKOM psAY HanpsKeHUi MetauioB. Koppo3us MeTamioB U criocoObl
00pbObI ¢ Hell. Metasutel B ipupoje. OOmue crocoObl UX MOTYICHHUS.

O01mas xapakTepycTHKA IeJ0YHbIX MeTal10B. Mertamisl B ipupoze. O6mue
cnocoOb! ux nosydeHus. Ctpoenue aromoB. lllenounbie MeTaIbl — MPOCTHIE BELLIECTBA.
Baxxneilune coeIMHEHUs EI0YHBIX METAJIOB — OKCHUbI, THIPOKCHU/IBI U COJIU
(xnopubl, KapOOHATHI, Cyab(aThl, HUTPAThI), UX CBOMCTBA M IPUMEHEHHE B HAPOIHOM
xozsicTBe. KanuitHele ynoOpenus.

OO0mas xapakTepucTHKA 3JIEeMEHTOB I1IapHOM noarpynnsl I rpynmner.

Crpoenune atomoB. lllenouno3eMenbHble METANIIBI — MIPOCTHIE BellecTBa. BakHelnue
COEIMHEHUS I1IE€T0YHO3EMENbHBIX METAJIJIOB — OKCH/IbI, THJIPOKCHJIBI U COJU (XJIOPHIBI,
KapOOHaThl, HUTPATHI, CyNb(daThl, hocdaTsl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM
XO3MCTBE.

AJIIOMUHH.

Crpoenue aToMma, pu3nyeckre 1 XUMHUYECKHUEe CBOMCTBA MPOCTOro BemecTsa. CoequHeHus
IIOMUHUS — OKCHJI U THAPOKCU, X aM(pOTEpHBI xapakTep. Baxkueiimue conn
antomMuHus. [IppuMeHenne aatoMUHUS U €70 COEAMHEHNH.

Keaeso.

Crpoenue aToMa, pu3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'eneTnueckue psibt Fe*? nFe®.

Baxneiimune conu xxenesa. 3HaUCHHE JKeJe3a U €r0 COSUHEHNN JUIsl IIPUPOJIBI U
HapOJIHOTO XO351CTBA.

JleMoHCTpaL M.

OO0pa31pl MET0YHBIX U IEI0YHO3EMETbHBIX MeTaI0B. OOpa3siibl CIIaBOB.




B3anmoneiicTBre HaTpus, TUTUS U KaJbLKs C BOAOW. B3auMoaencTBue HaTprst 1 MarHus
¢ Kkucioponom. BzanmonernicTeue MeTaiuioB ¢ HeMetaiamu. [loirydenue ruipokcuioB
skenesa (1) u (I11).

JlaGopaTopHbie ONBITHI.

12. B3aumopeiicTBre pacCTBOPOB KUCJIOT U cojiel ¢ MeTaiiaMu. 13. O3HaKOMJIEHHUE C
pynamu xenes3a. 14. OkpaiBaHue MmiaMeHu COSIMH IIETOYHBIX METaIoB. 15.
BzaumopeiictBue kanbuus ¢ Boaoi. 16.Ilonyduenne rugpokcuia Kauplus U UCCIeI0BaHUE
€ro CBOMCTB.

17. Tlony4yeHue TuIpoOKCHIa ATFOMUHUS U UCCIIEOBAaHUE €ro CBOMCTB. 18.
B3aumopeiicTBue xenesa ¢ cossHoM kucinotoit. 19. Ilonyuenue ruapokcunos xeinesa (1I)
u (III) u u3yuenue ux cBOMCTB.

Tema 3. Hemerananbl (28 4)

Hemeramnsl IV — VII rpynn u ux coeguHeHusl.
[TonoxeHne HeMETaIOB B MEPUOINYECKON CUCTEME
xumudeckux snemenToB J[.M. Menaeneesa. Ob6mue
CBOIcTBa HeMeTaloB. ["aorensl: Gpu3ndeckue u
XUMHYECKUe cBoicTBa. COeUHEHMS TaJIOTEHOB:

XJIOPOBOAOPOL, XJIOPOBOAOPOAHASA KUCIIOTA U €€ COJIH. .

Cepa: pusndeckue 1 XUMHYECKHUE CBOICTBA.
CoenuHeHUs cepbl: CEpOBOJIOPO, CYIb(UbI, OKCHIBI
cepbl. CepHasi, CEpHUCTAsI U CEPOBOJOPOTHAS KACTOTHI
Y WX COJIH.

A30T: pusznUecKre 1 XUMUYECKHE CBOMCTBA. AMMHUAK.
Comu ammorus. OKcHabl a30Ta. A30THASA KUCJIOTA U €€
COJIH.

dochop: pusnveckre U XUMHUIECKUE CBOMCTBA.

OO61as xapakTepuCcTHKa HEMETaIOB: TojiokeHue B [lepuonnueckoil cucreme
xuMuueckux snemeHToB J. . MennaeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB,
ANEKTpoOTpHUIaTEbHOCT (D0) Kak Mepa «HeMETALTUIHOCTHY, pal D0.
Kpucrannnueckoe CTpoeHHE HEMETAJIIOB — MPOCTHIX BEIECTB. AJIIOTPOIUS.
dusnyeckue cBONCTBAa HEMETAUIOB. OTHOCUTENIBHOCTD MOHATUH «METAID) U
«HEMETa».

Boaopoa. [Tonoxenue Bogopoaa B Ilepuoanueckoi cucteMe XUMHUYECKUX AIEMEHTOB JI.
N. MenneneeBa. CTpoeHune atoma U MOJIEKYJbl. DU3HYeCKre U XUMUYECKHE CBOMCTBA
BOJIOPOJIa, €r0 MOJyYeHUE U IPUMEHEHHE.

Bona.

Ctpoenue monekyinbl. Bonoponnas xumudeckas cBs3b. Ouznuecknue cBOMCTBa BOBI.
AHomanuu cBoicTB BoJbl. ['napodunbHbie U TupodoOHbIe BelecTBa. XUMHUECKHE
cBoiicTBa BoAsl. KpyroBopot Boas! B ipupojie. Bomoouncrka. Aspauust Boasl. beIToBbIE
¢mbTpsl. MuHEpasibHbIe BOJBL. JJMCTHIUIMPOBAaHHAS BO/A, €€ MOJyYeHHE U IIPUMEHEHHUE.




Coemunenus docdopa: okcua pocdopa (V),
oprodochopHas KHCIIOTa U €€ COJH.

Yraepon: Gpu3nUecKue ¥ XUMUYCCKIE CBOMCTBA.
Annorponus yriepoja: anmas, rpadur, KapOouH,
¢bymiepensl. CoeMHEHHS yriiepoa: OKCUJIbI yTiepoia
(IT) u (IV), yronpHasi KUCJIOTA U €€ COJIH.

KpemHuuii u ero coeiuHeHusI.

OO0masi XapaKkTepuCTHKA raJIOTeHOB.

Crpoenue aToMoB. IIpocTblie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xmope, 6pome, Grope u ione. [IpumMeHenne rajJoreHoB u X
COCJIMHEHUI B HAPOJHOM XO3SMCTRBE.

Cepa.

CtpoeHue aToMa, aJJIOTPOIIUS, CBOMCTBA U IPUMEHEHHUE POMONUECKOi cepbl. OKCHIBI
cepol (IV) u (VI), ux nonyuenue, cBoiictsa u npuMeHnenue. CepHas KHCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM X03siCTBE. I IpON3BOACTBO CEPHOM KUCIIOTBHI.

A3or.

CrtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHUE,
CBOMCTBA, MoTydeHue u npuMeHeHue. Coim aMMOHUS, UX CBOMCTBA U IPUMEHEHUE.
Oxkcunsrt azota (II) u (IV).

A3OTHas KUCJIOTa, €€ CBOMCTBA U IpUMeHeHne. HUTpaTel 1 HUTPUTHI, TpodieMa ux
COJIep’KaHUs B CENbCKOXO03HCTBEHHOM MPOTYKIIMH. A30THBIEC yI0OpEHUSI.

Dochop.

CtpoeHue aToMa, alJIOTPOIIUs, CBOMCTBA OeIoTo U KpacHOTo docdopa, uX MpuMeHEHHE.
OcHoBHbIe coenuHenus: okcua Gocdopa (V) u oprodocdopHas kuciora, pochaTsl.
docopHble ynoopeHus.

Yraepoa.

CrtpoeHue aToMa, aJlJIOTPOIK, CBOMCTBa MoAMUKaAIUi, TpuMeHeHne. OKCUIbl yriepoia
(IT) u (IV), ux cBoiicTBa u npumeHenne. KapOoHaThI: KaabIUT, CO/IA, TIOTAIIl, UX 3HAYCHUE
B [IPUPO/IE U )KU3HU YEJIOBEKa.

Kpemuuii.

Crpoenue aToma, KpUCTAUIMYECKUI KPEMHHM, €ro CBOMCTBa U puMeHeHue. OKCu
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAUYEHNE COSTMHEHUI
KPEMHHS B )KMBOM M HE)KMBOU Ipupoje. IIoHsITHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.
JdemoHcTpanmu.

OGpa3sIibl TaJIOTeHOB — MPOCTHIX BEIIECTB. B3anMo1eiicTBIE TaJIOTEHOB ¢ HATPUEM, C
amroMUHIEM. BBITECHEHHE XJIOpOM OpoMa UITH HOJa U3 PACTBOPOB MX COJICH.




B3anmoneiicTBre cepbl ¢ METaIUIaMH, BOAOPOAOM U KUCIOpOoAoM. B3aumoericTeue
KOHLICHTPUPOBAaHHOM a30THOM KUCJIOTHI ¢ Meblo. [loromenue yriem pacTBOPEHHbBIX
BEIIIECTB WM ra3oB. Boccranosnenue Meau u3 ee okcuaa yrieM. OOpasibl pUpPOIHBIX
COEIMHEHUH XJ10pa, cepsl, pocdopa, yriepoaa, kpemHus. OOpasibl BaKHEHIIUX 115
HapOJIHOTO X035HCTBA CyIb(paTOB, HUTPATOB, KapOoHaTOB, (pocharoB. OOpa3ibl CTEKIIA,
KEepPaMUKH, [IEeMEHTa.

JlaGopaTopHble ONBITHI.

20. [Tomyyenue u pacno3HaBanue Bogopoaa. 21. MccnegoBanue moBEpXHOCTHOTO
HaTSDKEHUsI BOJIbL. 22.PacTBOopeHHe epMaHraHaTa Kajius Wil MEIHOTO KyIopoca B BOJE.
23. I'maparanus o0e3BoxeHHOro cyibspara menu (I1). 24. 3roroBiaeHue ruricoBoro
orreyaTka.25. O3HaKOMIIEHUE C KOJUICKITEH OBITOBBIX (QUIBTPOB. 26. O3HAKOMIICHHUE C
COCTaBOM MHUHepaJibHOM BoJibl. 27. KauecTBeHHas peakiys Ha IajJoreHu-MoHbl. 28.
[Tony4yenue u pacriozHaBaHue Kuciopoaa. 29. 'opeHue cepbl Ha BO31yXe U B KUCIOPOJE.
30.CaoiicTBa pa3zbaBieHHOM cepHOM KUcIoThl. 31. 3ydeHue cBoiicTB ammuaka. 32.
PacnioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHOM a30THOM KMCIOTHI. 34.
B3aumoaeicTBiue KOHIIEHTPUPOBAaHHON a30THON KHUCIIOTHI ¢ Mezblo. 35. ['openue
dbocdopa Ha Bo3ayxe u B kuciopoze. 36. PacnosnaBanue pocdaros. 37. ['openue yris B
kuciopose. 38. [lomydenne yronbHON KUCIOTH U n3y4deHue ee cBoMcTB. 39. Ilepexon
KapOoHaToB B ruapokapOoHatsl. 40. Pa3noxxenue rugpokapoonara Hatpus. 41.
ITony4yeHnue KpeMHHUEBOW KHCIIOTBHI U U3yYEHUE €€ CBOMCTB.




TemaTuueckoe MIaHMPoOBaHue B 8 Ki1acce

Ne i/

HasBanune TeMbI

KoJsmmuecTBo
4acoB

Moayab «IIIK0JbHBIA YPOK»

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

6

- YcTaHOBIIEHUE JOBEPUTENBHBIX OTHOILIEHUN MEXy
YUUTEJIEM MU €ro yYeHUKaMu, CIIOCOOCTBYIOIINX
HO3UTUBHOMY BOCHPUATHIO YUaILIUMUCS TpeOOBaHUH U
npocb0 yUuTessl, IPUBJICUCHUIO UX BHUMAHUS K
o0cyx/1aeMoi Ha ypoke HH(OpMAIH, aKTUBU3ALUN X
IIO3HABATEJILHON JEATENbHOCTH;
- I0OYX/I€HNE IKOJbHUKOB COOMIOAATh HAa YPOKeE
OOLIENPUHATHIEHOPMBI IOBE/ICHUS, IPaBUJIa OOIIEHUSI CO
CTapIIUMH (YIUTEIISIMH) U CBEPCTHUKAMU
(IIKOJIBHUKAMU ), IPUHIMUIBI Y4EOHON AUCHUIIIIMHBI U
caMOOpraHu3aluu;
- IPUBJICYEHNE BHUMAHUS IIKOJIbHUKOB K IEHHOCTHOMY
ACIEKTy N3y4acMbIX Ha YPOKax SIBJICHUN, OPTraHU3ALMS UX
paboThI ¢ MOTy4aeMOl Ha YpOKEe COIMAIbHO 3HAYMMOI
nH(popmManen — MHULUUPOBAHUE €€ 00CYKACHMUS,
BBICKA3bIBaHUS yYaIIUMHCSI CBOEIO MHEHUS 110 €€ TIOBOJY,
BBIPaOOTKH CBOETO K HEW OTHOILIEHUS;

ATOMEBI XUMHYECKHUX DIIEMEHTOB

10

- MPUMEHATH HA YPOKE WHTEPAKTUBHBIE (DOPMBI pabOTHI
YYALIMXCS: MHTEJUIEKTYalbHbIE UIPbI, CTUMYJIMPYIOLINE
[I03HABaTENbHYIO MOTHBAIIMIO IIKOJIBHUKOB; TUCKYCCHUH,
KOTOPBIE JJAIOT yYaruMcs BO3MOXKHOCTh TPHOOPECTH OTBIT
BEJICHUSI KOHCTPYKTUBHOTO JAUAJIOra; IPYNIIOBON paObOThI HIIH
paboThl B mapax, KOTOPbIE Y4aT IIKOJbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJEHCTBUIO ¢ APYTUMU JAE€THMU;

[IpocTeie BemecTBa

- MTHUOUUPOBAHUC U MMOAACPIKKaA




HCCIIEI0BATEIbCKON JESITEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3auyuy UMY HHAUBUAYAJIbHBIX U IPYIIIOBBIX
HCCIEI0BATEIbCKUX MTPOEKTOB, YTO AACT MIKOJbHUKAM
BO3MOXXHOCTH IPUOOPECTH HABBIK CAMOCTOSITEBHOTO
peIIeHNs TEOPETHYECKON MPOOIIeMBI, HABBIK TEHEPUPOBAHUS
1 ohopMIIeHUsI COOCTBEHHBIX MEH, HABBIK YBaKUTEIHHOTO
OTHOIIIEHUS K Iy>KUM HIesM, 0()OpMIICHHBIM B paboTax

JOpYyTUX UccieoBaTeNel, HAaBbIK MyOJUYHOTO BBICTYIUICHUS
nepes ayauTopue, apryMeHTUPOBAaHUS U OTCTaMBaHUS CBOEH
TOYKH 3PEHUSL.

COGI{I/IHCHI/ISI XUMHUYCCKUX DJICMCHTOB

12

- IPUMEHECHUE Ha YPOKE HMHTEPAKTUBHBIX (POPM paboThI
yUaIIUXCs: MHTEIJICKTYaTBHBIX UTP, CTUMYJIUPYIOIIIX
MIO3HABATENIFHYI0 MOTHUBALIMIO IIKOJIFHUKOB; TUCKYCCHH,
KOTOpBIE AAI0T YYalIUMCsl BO3MOXKHOCTb MPHOOPECTH OTIBIT
Be/ICHHUS KOHCTPYKTHBHOTO TMAJIOra; IPYNIIOBOM paboThI MK
paboThI B apax, KOTOPBIE Y4aT MIKOJILHHUKOB KOMaHIHOM
pabote U B3aMMOJICHCTBHUIO C JPYTUMH JCTHMHU,

I/ISMCHGHI/IH, IMpoucxoadmue ¢ BeueCTrBaMu

15

- Mcrionb30BaTh BOCIUTATEIbHbBIE BO3MOXKHOCTH
COJIEPYKaHUS TEMBI YepPE3IEMOHCTPAIHIO IETSIM TIPUMEPOB
OTBETCTBEHHOT'0, TPAXKIAHCKOTO TOBEACHUSI, TIPOSBICHUS
YEJIOBEKOIIO0HS M J0OPOCEPICYHOCTH, Yepes3 moa00p
COOTBCTCTBYIOIIMX TCKCTOB AJIA UTCHUS, 3a1a4 IJId
pelieHus, TPOOIEMHBIXCUTYAIUH TSt 00CY K ICHHS

B KJ1acce;

- BKJIFOYaTh B YPOKH UTI'POBBIC IIPOLEAYPBI, KOTOPBIC
MOMOTAIOT MOCPIKATH MOTHUBAIIHIO JICTEH K MOTYyYCHUIO
3HaHPII>lI, HaAJIAXKUBAHUTIO ITO3UTUBHBIXMECKJINYHOCTHBIX
OTHOIIICHUH B KJacce, MOMOTAI0T YCTAHOBICHUIO
J00poXKeNnaTeIbHON aTMOoc(hephl BO BpeMsl YpoKa,

- IPUMEHSATh Ha YPOKax IPYIIIOBYI0 paboTy WK paboTy B
napax, KOTOpbIey4aT MIKOJbHUKOB KOMaHIHON paboTe u
B3aUMOJICHCTBHIO C IPYTHMH J€THMU;




PactBopenue. PactBopsl. CBOICTBA AJIEKTPOIUTOB

19

- Ucnonb3oBaTh BoCIUTATENIbHBIE BOBMOKHOCTH
COZIepIKaHUS TEMBI YePEe3AEMOHCTPAIHIO AETSIM IPHUMEPOB
OTBETCTBEHHOTO, IPAXKJAHCKOTO MTOBEJICHNUS, TIPOSIBICHUS
YEJIOBEKOIIIO0US U TIOOPOCEPACUHOCTH, Yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JJISl YTCHHMS, 33744 JUIS
pelieHus, TpoOIEMHBIXCUTYaUH TSl 00CYKISHHS
B KJ1acce;
- BKJIFOYAaThb B YPOKH UTI'POBBIC IPOLECAYPhI, KOTOPLIC
IMOMOTaroT MoAACpKaTb MOTUBALIUIO ,I[CTeI\/'I K IIOJIYYCHHUIO
3HAHMH, HAJTAKMBAHHUIO TTO3UTUBHBIXMEIINIHOCTHBIX
OTHOIICHUH B KJlacce, MOMOTAIOT YCTaHOBJICHUIO
IoOpoXKenaTelbHOM aTMoc(hepsl BO BpeMs YPOKa;
- IPUMEHSATH Ha YpOKax IPyIIOBYIO pabOTy WK paboTy B
napax, KOTOpbley4ar IIKOJIbHUKOB KOMaHIHOW paboTte n
B3aUMOJIEHCTBUIO C IPYTHMU JIETHMU;

Bcero

68




TemaTuueckoe MIAaHMPOBaHue B 9 Kiiacce

Ne i/

Ha3zBanue TeMbl

KoanuectBo
4acoB

Moayab «IIIKOJIBHBIH YPOK»

O6HI&H XApaKTCPUCTHUKA XUMUYICCKUX 3JICMCHTOB

Y XUMUYECKUX PEAKIUU.

10

J Hcnonp30BaTh BOCHUTATEBHBIC

BO3MOYKHOCTH COJIEPYKaHHSI TEMBI UePe3IeMOHCTPALIUIO

JETSIM PUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO

MOBE/ICHUS, TPOSBICHUS YEIOBEKOIIO0HS U

JI0OpOCEPICYHOCTH, Yepe3 Mmoa00p

COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUSI, 3a/1a4

JUTS PELIeHHUs, TIPOOIEMHBIX CUTYAIMH 15t

00CyXIeHUS B KJIacce;

. BKJIFOYATh B YPOKH UTPOBBIE MTPOIETYPHI,

KOTOPBIE IOMOTAI0T MOJIEP’KaTh MOTHBAIIMIO JIETEH K

MOJIyYEHHUIO 3HaHU, HaJIaXKMBAHUIO TO3UTUBHBIX

MEXJIMYHOCTHBIX OTHOIIEHUI B KJlacce, TOMOTatoT

YCTaHOBJICHUIO

N00posKenaTenbHOM aTMochephl BO BpeMs YpOKa;
NPUMEHEHHE Ha ypOKax IpyNIOBON pabOThl WM pabOTHI
B Iapax,KOTOpbIE y4yaT MIKOJIHHUKOB KOMaHIHOW paboTe u
B3aWMOJICHCTBHIO C APYTUMH JE€TbMHU

MeTtamsl

19

MPUMEHEHNE Ha YPOKEe HHTEPAKTUBHBIX (hOpM pabOThI
y4aluXxcs: UHTEJUIEKTYaJIbHbBIX UTP, CTUMYIHPYIOLINX
[I03HABATEJIbHYI0 MOTUBALIMIO IIKOJbHUKOB; AUCKYCCUH,
KOTOpBIE JAIOT YYalllMMCsl BO3MOXXHOCTh IPUOOpeCTH
OIIBIT BEACHUS KOHCTPYKTUBHOI'O IMAJIOTa; TPYIIIOBOM
paboTh! WK paboThI B Mapax, KOTOPbIE yUaT IIKOJIbHUKOB
KOMaHJTHOM paboTe ¥ B3aMMOJICUCTBUIO C IPYTUMHU
JETbMH;




HemeTtamsl 27 ° BKJIFOUEHHUE B YPOK UTPOBBIX IPOLIEYD,
KOTOpPbIE€ TOMOTAIOT MOJIEPKATh MOTUBALIUIO IETEH K

MIOJIyYEHUIO 3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B KJIaCCe, MIOMOTa0T
YCTaHOBJICHHIO JOOpOKenaTeaIbHOU aTMoc(epsl BO
BpEMs YPOKa;
MPUMEHEHHE HA YPOKaX IPYNIOBOI pabOThI UK pabOTHI B
napax, KOTOpbIe y4aT IIKOJIbHUKOB KOMaHIHOH paboTe u
B3aMMOJICHCTBUIO C IPYTUMH JI€TbMU;

O06o0011eHNe 3HaHUH TT0 XUMHUH 32 KypC OCHOBHOM 12 ® WHUIMHPOBAHUE U MOJIEPKKA

HIKOJIBI MCCIIEIOBATEIbCKON JICATEIbHOCTH MIKOJIHHUKOB B
paMKax peaJn3aluy UMUA UHIUBUAYAIBHBIX U
IPYIIOBBIX UCCIIEA0BATENILCKUX MPOEKTOB, YTO 1ACT
IKOJIbHUKAM BO3MOKHOCTh NPUOOPECTH HABBIK
CaMOCTOSITENIBHOTO PELICHHs TEOPETUYECKON MPOOIEMB,
HaBbIK T€HEPUPOBAHUS U 0()OPMIIEHUSI COOCTBEHHBIX
UJIel, HABBIK YBAKHUTEIHHOTO OTHOIICHUS K Ty)KUM
uzaesm, opOpMIIEHHBIM B pabOTax IpYrux
uccienoBareseil, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS
nepes ayIuTOpHen,

apryMEHTHPOBAaHUS U OTCTAMBAHUS CBOEH TOUKU 3PEHHUS.

Bcero 68




