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I[lnanupyemble pe3yibTaThbl OCBOECHHS Y4e0HOI0 MpeaMeTa

Mo 3aBepLUEHMIO Kypca XMMWUK Ha 3Tane OCHOBHOTO 06Lero 06pa3oBaHMA BbIMYCKHUKM OCHOBHOM LIKO/bl AO/IXKHbI OBNALETb CAeAyOWMMM
pe3ynbTaTaMu:

1. JIn4HOCTHbIE pe3ynbTaThbl:

- Oco3HaHUe CBOeW 3THUYECKON NPUHAZNENKHOCTU, 3HAHNE UCTOPUU XMMUN U BKNAAA POCCUIACKON XMMMNYECKOM HAyKM B MUPOBYHO XMMMUIO;

- ®opmMuposaHue OTBETCTBEHHOIO OTHOLIEHMA K MO3HAHUIO XMMUW; TOTOBHOCTM U CMOCOBHOCTM 06YYaIOLLMXCA K CAMOPa3BUTUIO U
camoobpa3oBaHMIO Ha OCHOBE M3y4YeHHbIX GAKTOB, 3aKOHOB M TEOPUIN XMMUWN; OCO3HAHHOIO BbiIbOpa U NOCTPOEHME NHANBUAYANbHOM
obpaszoBaTe/IbHOM TPAEKTOPUU;

- ®opmuposaHue LEeNOCTHOM eCTeCTBEHHO-HAYYHOM KapTUHbI MMpPA, HEOTbEM/IEMOM YaCTbio KOTOPOM ABNAETCA XMMMYECKAA KapTUHA MUPa;
- 0OsnadeHue coBpeMeHHbIM 13bIKOM, COOTBETCTBYIOLLMM YPOBHIO Pa3BUTUA HAaYKN U 0OLLECTBEHHOM NPAKTUKKN, B TOM YMCIE U XUMUYECKUM;
- OcesoeHue counanbHbIX HOPM, NPaBUA NoBeAeHUA, posier U GOPM COLUANTBHOM XKU3HU B COLMYME, NPUPOAE U YAaCTHOM }KU3HN Ha OCHOBE
9KOJIOrMYECKOM KynbTypbl M 6e3onacHoro obpalleHuma ¢ BewecTsamm U matepmanamm;

- ®opmuposaHUE KOMMYHUKATUBHON KOMNETEHTHOCTM B 0OLEHMM CO CBEPCTHMKAMM M B3POC/IbIMU B NpoLuecce 06pa3oBaTesibHOM,
0b6LwecTBEHHO NosIe3HOM, y4ebHO-McCcnen0BaTENbCKOM, TBOPUYECKON N APYTMX BUAOB AEATENbHOCTU, CBA3AHHbIX C XMMUEN.

2. MeTanpeameTHble pe3ynbTaTbl:

1) OnpedeneHue ueneit cobcTBeHHOro 0byyYeHUs, NocTaHOBKa M GoOpMyanpoBaHmMe ana cebsa HOBbIX 3a4ay;

2) MnaHuposaHuu e NyTei AOCTUMKEHUSA KEeNAaeMOoro pesynbTaTta 06y4eHUA XMMUKN KaK TEOPETUHECKOrO, TaK M 3KCMEePMMEHTaIbHOro XapaKTepa;
3) CoomHeceHue cBOMX AEWCTBUIA C NNAHUPYEMbIMM Pe3yNbTaTaMK, OCyUecmeaneHuUe KOHTPOA CBOEN AeATEIbHOCTU B NPOLLECCe A0CTUXEHNA
pe3ynbTaTa, onpedesieHue cnocobos AeNCTBUIN NPU BbINOJHEHMUM N1aBOPATOPHbLIX U MPAKTUYECKUX PabOT B COOTBETCTBUM C NPABUIAMU TEXHUKM
6e3onacHocTy;

4) OnpedeneHue NCTOUHUKOB XMMMUYECKON MHGOPMaLMK, NONYHEHME U aHaNN3 e€, co3aaHne MHGOPMAaLMOHHOIO NPOAYKTa M ero npeseHTaums;
5) Wcnonb3o8aHuUe OCHOBHbIX UHTENNEKTYa IbHbIX ONEpaLMii: aHainM3a U CMHTe3a, CPaBHEHUA U CUCTEMATM3aLMK, 0606LLEHNA 1 KOHKPETU3aLIMK,
gblfBsIeHUE NPUYUHHO-CNEeACTBEHHbIX CBA3EW U MOCMpPOEHUE NOTMYECKOTO PACCYKAEHUA U YMO3AKAOYEHUA (MHAYKTUBHOTO, AeAYKTUBHOIO U NO
aHa/sIorMKn) Ha MaTepuasie ecTeCTBEHHO-HAaYYHOTO COAEPKAHUSA;



6) YmeHue cozpasaTh, NPUMEHATb M NPeobpa30BbIBaTh 3HAKM M CUMBOJIbI, MOAEAN U CXEeMbI ANA pelleHMA y4ebHbIX M NO3HaBaTe/IbHbIX 33/ay;
7) ®opmuposaHue v pazsumue 3K0N0rMHECKOro MbILEHWNA, YMEHNE NPUMEHATb €ro B No3HaBaTe/IbHOM, KOMMYHUKaTUBHOM, COLMaIbHOM
NPaKTUKe U NPodeCccCMOoHANbHOM OpUEHTALMMY;

8) reHepuposaHue naei n onpeaeneHne cpeacTs, HEOBX0AMMbIX 418 UX peasn3aLmu.
3. MpegMmeTHble pe3ynbTaThl:

BoInyCKHUK Hay4umcs:

® XapaKTepmn3oBaTb OCHOBHbIE METOAbl MO3HAHUA , HAbAOAEHWNE, U3MEPEHNE, IKCMIEPUMEHT;

® ONMCbIBATb CBOMCTBA TBEPADbIX, XKUAKNX, Ta3006Pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE NPU3HAKYK;

® PaCKpbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX NOHATUIN KaTOM»,KMOIEKYNA», KXMMUYECKUIN STIEMEHTY, «MNPOCTOE BELLeCTBO», «C/IOXKHOEe
BELLLECTBOY», «BANIEHTHOCTbY, KXXMMMYECKaAA pPeaKLmA», UCMOJb3yA 3HAKOBYIO CUCTEMY XMMWU;

® PACKPbIBaTb CMbIC/1 33KOHOB COXPAHEHMA MACCbl BELLECTB, MOCTOAHCTBA COCTaBa, aTOMHO-MO/IEKY/IAPHON TEOPUU;

® pasnnyaTb XMMUYECKME U PU3NYECKMNe ABNEHUS;

® Ha3bIBaTb XMMWYECKUE 3N1EMEHTDI;

® onpeaenATb COCTaB BELLECTB N0 Ux popmynam;

® onpenenATb BaJIEHTHOCTb aTOMA 3/1EMEHTA B COEANHEHUAX;

e onpeaenATb TUN XMMUYECKUX peaKLnii;

® Ha3bIBaTb NPU3HAKM U YCAOBUA NPOTEKAHNA XMMUYECKUX PEAKLMUN;

® BbIABAATb MPU3HAKK, CBUAETENBCTBYIOWME O NPOTEKAHUN XMMUYECKOM pPeaKLMM NPU BbIMOJTHEHUN XMMUYECKOTO OMbITa;
e cocTaBnATb Gopmynbl GUHAPHBIX COeAMHEHWUI;

® COCTaBNATb YPAaBHEHUA XMMUYECKUX PEAKLUMIA;

e cobntopatb npasuaa 6esonacHom paboTbl Npy NPoBEeAEHUMN OMNbITOB;

® Monb30BaTbcA labopaTopHbIM 060pyAOBaHUEM M MOCYAON;

® BbIYUCNATb OTHOCUTENbHYIO MOJIEKYIAPHYIO U MOJIAPHYIO MAcCbl BELLECTB;

® BbIYMNC/ATL MACCOBYHO A,0/110 XMMUYECKOTO 3/1eMeHTa No Gopmysie COeANHEHUS;

® BbIYNCNATb KOIMYECTBO, OOBEM MM MACCY BELLECTBA MO KOIMYECTBY, 06bEMY, Macce peareHTOB UM NPOAYKTOB peakLmu;



® XapaKTepmnsoBaTb GU3NYECKUE U XMMMUYECKME CBOMCTBA NPOCTLIX BELLECTB: KUCN0PO4a U BOAOPOLa;

® [0/ly4aTb, CO6MpPATb KNCAOPOA U BOAOPOL;

® pPacno3HaBaTb OMbITHbIM NYTEM ra3o0bpasHble BELLeCTBA: KUCI0POA, BOAOPOA;

® pacKpbIBaTb CMbIC/A 3aKOHa ABOragpo;

® pacKpbIBaTb CMbIC/A MOHATUIN «TeNN0BOM 3GDEKT peaKkLunmn», KMONAPHbLIN 06beMY;

® XapaKTepunsoBaTb GU3NYECKUE U XMMMUYECKME CBOMCTBA BOAbI;

® PACKpPbIBaTb CMbIC/A MOHATUA «PACTBOPY;

® BbIYMCNATb MACCOBYHO A0N0 PACTBOPEHHOIO BELLLECTBA B PaCcTBOPE;

® MPUroTOB/ATb PACTBOPbI C ONpPeaenEHHOM MacCoBOM A0/eN PacTBOPEHHOIO BELLLECTBa;

® Ha3bIBATb COEAMHEHUA N3YYEHHbIX KN1aCCOB HEOPraHUYECKNX BELLECTB;

® XapakTepm30BaTb GM3MYECKME N XMMUYECKME CBOIMCTBA OCHOBHbIX K1aCCOB HEOPraHMYECKUX BELLECTB: OKCUAOB, KUCNOT, OCHOBAHWN, CONe;
® onpeaenaTb NPUHAANENKHOCTb BELLECTB K ONpeaeneHHOMY Knaccy COegUHEHUN;

® COCTaBAATb GOPMY/bl HEOPTraHMYECKMX COEANHEHNIN U3YYEHHbIX KACCOB;

® MpPOBOAUTb OMbITbl, MOATBEPKAAOWMNE XMMUYECKME CBOMCTBA N3YYEHHbIX KN1aCCOB HEOPraHNYECKUX BELLECTB;

® pacrno3HaBaTb OMNbITHbIM MYTEM PACTBOPbI KUC/OT U LLESIOYEN NO UBMEHEHWNIO OKPACKU MHAMKATOPA;

® XapaKTepM30BaTb B3aMMOCBA3b MeXAY KlaccaMu HEOPTraHUYECKUX COeaUHEHUN;

® packpbiBaTb cmbicn Nepuoguyeckoro 3akoHa [. U. MeHpgeneesa;

e 00bACHATb GM3MYECKUIA CMbICT aTOMHOTO (MOPAAKOBOro) HOMEpa XMMMUYECKOTO 31eMeHTa, HOMEPOB rpynnbl U Nepuoaa B Nepnoanyeckomn
cucteme . . MeHaeneesa;

e 06bACHATb 3aKOHOMEPHOCTU N3SMEHEHMA CTPOEHUA aTOMOB, CBOMCTB 3/IEMEHTOB B NpeAeiax MablX MepMoa0oB M raBHbIX NoArpynn;

® XapaKTepM30BaTb XMMWUYECKME 3N1eMEHTbI (0T BOAOPOAA A0 KaNbLMA) HA OCHOBE MUX NMOJIOXKEHMA B nepuogmyeckon cucteme . U. MeHgeneesa u
0CO0b6eHHOCTEeN CTPOEHUA UX ATOMOB;

® COCTaB/ATb CXEMbl CTPOEHMA aTOMOB Nepsbix 20 snemeHToB nepunoanyveckon cuctemol . . MeHgeneesa;

® PACKpPbIBaTb CMbIC/ MOHATUIN: KXMMMUYECKAA CBA3bY, «3NEKTPOOTPULATENbHOCTbY;

® XapaKTepunsoBaTb 3aBUCUMOCTb GU3NYECKNX CBOMCTB BELLECTB OT TUNA KPUCTANINYECKON PeLUETKY;

® OnpeanenAatb sng XUMUYECKOM CBA3M B HeEOPraHM4eCKnx coeanHeHunAXxX;



e 1306parKaTb CXEMbI CTPOEHWNA MOIEKYA BeLEecTB, 06pa30BaHHbIX Pa3HbIMU BUAAMWN XMMUYECKUX CBA3EN;

® PaCKPbIBAaTb CMbIC/ MOHATUIA KNOH»,KKATUOH», K aHNOH»,KINEKTPOIUTLI», KHEINIEKTPOIUTbIM, «3/IEKTPOSIUTUYECKASA

[UCCOLMALMNA», KOKUCIUTENIbY,«CTENEHb OKUCIEHMNA»,KBOCCTAHOBUTE/Ib», KOKUCNEHUE N, KBOCCTAHOBIEHNEY;

e onpepnenaTb cTeneHb OKUCNEHUS aTOMa 3/1eMEHTa B COeAMHEHUMU;

® pacKpbiBaTb CMbIC/ TEOPUUN INEKTPOSIUTUYECKOWN AMCCoUMaLMUN;

® COCTaB/siTb YPaBHEHMUA INEKTPONUTUUYECKON AMCCOLMALMN KUCNOT, WWENOYER, conen;

® 06DBACHATbL CYLLHOCTb MPOLLECCa 3IEKTPOIUTUYECKOMN AUCCOUMALLIUN U PeaKLMA MIOHHOTO 06MeHa;

® COCTaBNATb MNOJIHbIE U COKPALLEHHbIE MOHHbIE YPaBHEHUA peakLumii obmeHa;

e onpeaenaTb BO3MOXKHOCTb MPOTEKAHUA peaKLUMii MOHHOro 0bMeHa;

® NpuMBOAUTbL peakuMu, NOATBEPKAAMLIME KAaYeCTBEHHbI COCTAB Pa3/INyHbIX BELLECTB;

e onpeaenaTb OKUCAUTE b U BOCCTAHOBUTEb;

® COCTaB/NATb YPABHEHWA OKUCINUTE/IbHO-BOCCTAHOBUTE/IbHbIX PEAKLMMA;

® Ha3bIBaTb GAKTOPbI, BAMAIOLLME HAa CKOPOCTb XMMMUYECKOW peaKkLmm;

® KnaccuduUMpOoBaTb XMMUYECKME PeaKLUmM No Pa3anYyHbIM NPU3HAKaMm;

e XapaKTepu3oBaTb B3aMMOCBA3b MEMKAY COCTaBOM, CTPOEHMEM U CBOMCTBAMU HEMETaN/IOB;

® MNpPOBOAWUTb OMbITbl MO NOAYYEHWNIO, COBMPAHMNIO U U3YYEHMIO XMMNYECKUX CBOMCTB ra3006pa3HbIX BELLECTB: YI/1IeKMCAOro ra3a, amMmnaka;
e pacno3HaBaTb OMbITHbIM NYTEM ra3oobpasHble BEWEeCcTBa: YIEKUCAbIN ra3 U aMMUaK;

® XapaKTepu3oBaTb B3aMMOCBA3b MeXAY COCTaBOM, CTPOEHMEM M CBOMCTBAMW META/INIOB;

® Ha3bIBaTb OpPraHMYecKue BeLLecTBa no ux Gopmyne: MeTaH, 3TaH, 3STUIEH, METAaHO/, 3TAHO/, INTULLEPUH, YKCYCHas KMCI0Ta, aMUHOYKCYCHan
KMCNOTa, CTeapuMHOBas KMCNOTA, 0IEMHOBAA KUCNO0TA, FN1H0K033;

® OLEHMBATb BUAHNE XMMUYECKOTO 3arpA3HEHMA OKPY*KaloLLLEN Cpeabl Ha OpraHUM3M Yel0BEeKa;

® rPamoTHO 06pPaLATHLCA C BELLECTBAMU B MOBCEAHEBHOM KU3HMU;

e onpenenaTb BO3MOXKHOCTb MPOTEKAHMA peaKLUMii HEKOTOPbIX NPeaCcTaBUTEIe OpraHMYEeCKMX BELWECTB C KUCI0POAO0M, BOAOPOAOM, METANNaMMU,
OCHOBAHWSAMM, FaNIOTEHAMM.

BbInyCKHUK M0ay4um 803MOXHOCMb HAYy4YUMbCA:
BbIABMIATb U NPOBEPATb IKCNEPUMEHTANIbHO FTMMNOTE3bl O XMMUYECKUX CBOMCTBAX BELLLECTB HA OCHOBE MX COCTABA M CTPOEHMA, UX CMOCOBHOCTH



BCTYNaTb B XMMUYECKME PEaKLMM, O XapaKTepe U NPOAYKTAX Pa3NYHbIX XMMUYECKUX PeaKuuii;

XapaKTepM30BaTb BeLLECTBA NO COCTABY, CTPOEHMUIO M CBOMCTBAM, YCTAHABAMBAIOT NPUUYMHHO-CNEACTBEHHbIE CBA3U MEXKAY AAHHbIMMU
XapaKTepUCTUKaMU BELLECTBA;

COCTaBAATb MOJIEKYIAPHBIE U NOIHbIE NOHHbIE YPAaBHEHUA NO COKPALLEHHBIM MOHHbIM YPAaBHEHUAM;

NPOrHO3MpoBaTb CNOCOHHOCTL BELLECTBA NPOABAATb OKUCIUTENbHbIE UM BOCCTAHOBUTE/IbHbIE CBOMCTBA C Y4ETOM CTENEHEN OKUCEHUA 3/1EMEHTOB,
BXOAALLNX B €r0 COCTaB;

COCTaBNATb YPAaBHEHWUA peaKLMii, COOTBETCTBYIOLMUX NOCAEA0BATE/IbHOCTM NPEBPALLEHUIA HEOPTraHUYECKMX BELLECTB PAa3/IMYHbIX K/1ACcCOB;
BbIABMIATb M NPOBEPATb IKCMEPUMEHTANIbHO FMMNOTE3bl O pe3ybTaTax BO3AEMUCTBMA PAa3/IMYHbIX PaKTOPOB Ha U3IMEHEHME CKOPOCTU
XMMUYECKoMpeaKLnu;

MCNONb30BaTb NPUOBPETEHHbIE 3HAHWUA AN IKONOTUYECKM IPAMOTHOIO NOBEAEHMA B OKPYKAOLLEN CpesE;

MCNONb30BaTb NPUOBPETEHHDbIE KNOYEBblE KOMNETEHLMW NPU BbINOJIHEHMM NPOEKTOB U y4ebHO-nccneao0BaTeNIbCKUX 33434 NO U3YHEHWUIO CBOMCTB,
cnocoboB Nony4YeHUsa U pacno3HaBaHWA BELLECTB;

06BEKTUBHO OLEeHMBaTb MHPOPMALMIO O BELLECTBAX U XMMUYECKUX NPOLLeccax;

KPUTUYECKN OTHOCUTBCA K NCEBAOHAYYHOM MHPOpMaLMK, Heg0bPOCOBECTHOM peKlame B CpeacTBax MaccoBom MHGopmauum;

OCO3HaBaTb 3HAYEHME TEOPETUYECKUX 3HAHWUI NO XMMUW ANA NPAKTUYECKOM AEeATENbHOCTU YENOBEKA;

CO3al0T MOZENIN N CXEMbI ANA PeLleHUs y4ebHbIX M MO3HABATE/IbHbIX 334a4; MOHUMAaTb HEOBXOAMMOCTb CObNtOAEHMA NpeanUcaHnii, NpeanaraeMblx

B MHCTPYKUMNAX MO UCNO/Ib30BaHUIO 1IEKAPCTB, CpeacTB 6bITOBON XUMUUN U Aap.



3. Conep:xkaHue y4eOHOIo npeamera.

Peanuszanus paboueil mporpammsl 1o «XUMHUU» OCYLIECTBIIsAETCA ¢ yueToM Pabouell mporpammel Bocniutanus (Moaynb «lIKoiabHBINA ypok») u
IIpeaIoaraeT cienyrolee:

- YCTQHOBJICHHE JIOBEPUTEIIbHBIX OTHOLICHUN MEXIy YYUTEIEM U €r0 YYEHUKaMH, CIIOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHATUIO YYaIIUMUCS
TpeOOBaHUH W MPOCHO Y4MTENsl, NMPUBJIECYCHUIO MX BHUMaHMS K o0OCykaaeMoll Ha ypoke HH(OpManuM, aKTHBHM3aLMUM HUX IO3HAaBaTEIbHOU
JECSATEIIHOCTH;

- oOy’XJIeHHe HIKOJIBHUKOB COOJI0/aTh HA YpPOKE OOLIENPUHATHIE HOPMbI TOBEACHHUS, IpaBUiIa OOLICHHMS CO CTApIIUMHU (YUUTENAMHU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), TIPUHIHIIBI YI€OHON TUCIUITIIMHBI U CAMOOPTaHU3aIlH;

- IPUBJICYEHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY aclleKTy M3y4aeMbIX Ha YpPOKax sIBICHHMH, OpraHu3anus ux paboThl ¢ MOJIy4aeMoW Ha
YPOKE COLIMAIIbHO 3HaYMMOM MH(pOopMaIield — MHUIUUPOBAHKE €€ 00CYKICHUs, BBICKa3bIBAHUS YHALIMMHUCSA CBOETO MHEHHS 110 €€ MOBOJY, BBIPAOOTKH
CBOEI0 K HEHl OTHOIIICHUS;

- ICIOJIb30BAHNE BOCIIUTATEIbHBIX BO3MOYKHOCTEH comepkaHus y4eOHOro mpeaMera 4epes3 JAEMOHCTPALUIO JAEeTIM IPUMEPOB OTBETCTBEHHOIO,
IPa’kAaHCKOrO MOBEJCHUS, MPOSIBICHUS YEIOBEKOIOOMU U 100POCEPIEUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOUIMX TEKCTOB JUIS UTEHUS, 3a4ad s
peleHust, IpOOJIEMHBIX CUTyallui AJIsl 00CYKJEHHS B KIIacce;

- IPUMEHEHNE Ha YPOKE MHTEPAaKTUBHBIX (JOpM palbOoThl yyalluXcs: MHTEIIEKTYAIbHBIX WUIP, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHBAIUIO
HIKOJIBHUKOB; JUCKYCCHH, KOTOPbIE JAIOT YYaIllMMCS BO3MOXHOCTb IIPHOOPECTU OMBIT BEACHUS KOHCTPYKTUBHOIO JHMAJIOra; FPYyNIOBON pabOThl MK
paloThI B apax, KOTOPBIE y4aT MIKOJIbHUKOB KOMaHAHOH paboTe U B3aUMOJEHCTBUIO C IPYTUMH JI€ThMH;

- BKJIIOUCHHE B YPOK HUIPOBBIX IPOLEAYp, KOTOpPbIE I[OMOIal0T IMOAJAEPkKAaThb MOTHBALMIO J€TeH K IOJYYEHHIO 3HAHWH, HaJIaXUBAHUIO
MO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIIICHUN B KJIacce, MOMOTAIOT YCTAHOBJICHHUIO JOOPO’KENaTeIbHOW aTMOC(ephl BO BpeMsl YPOKa,;

- opraHu3anus 1medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YYAIUXCS HAJ MX HEYCIEBAIOUIMMU OJHOKJIACCHUKAMM, JAIOLIETO HMIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aMHOM IIOMOILN;

- UIHULIMMPOBAHUE U TOJJIEP>KKa MCCIIE0BATEIbCKON AESITENbHOCTH IIKOJIBHUKOB B paMKax pealn3alyuyd UMU WHIAUBUAYAIbHBIX M TPYIIOBBIX
HCCIIEIOBATENLCKUX MPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOXKHOCTH HMPUOOPECTH HABBIK CaMOCTOSITEIBHOIO PEIIEHHUs] TEOPETUYECKON MpOOIEMBI,
HaBbIK T€HEPUPOBaHUS U O0GOPMIIEHHS] COOCTBEHHBIX H/IEH, HABbIK YBaKUTEIHLHOTO OTHOLIEHUS K YYXUM HAESIM, 0QOpMIIEHHBIM B paboTax Ipyrux
UcclieoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHHUS IIepe/l ayJUTOpUEH, apryMEHTUPOBAHHSI U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.



- BBIIBJICHHE HauOoyiee CIOCOOHBIX U OdapC€HHBIX z[eTeﬁ, IMPUBJICYCHUE UX JIA MPOBEACHHA NPCIMETHBIX HEACIIb M Y4YAaCTHUA B IIPEAMCTHBIX
oJiMMIIMajax € UCjb0 CTUMYJIMPOBAHUSA YI‘JIy6JIeHHOI‘O HU3YyUCHUA NIpCAMCETA.

MoBTOpeHMe n oboblieHe cBeaeHN No Kypcy 8 Knacca ( 5 u)

BuHapHble coeamHeHnn. OKcmuabl coneobpasyolme 1 Heconeobpasytowme. MMAapPoKCMabl: OCHOBaHMA, aMdoTepHble, KUucnoTbl. CpegHue,
KUCNble, OCHOBHbIE CONW.

0606l eHNe CBEAEHUIT O XMMUYECKUX peaKLmax. Knaccupmkauma XMMMUYeCcKnx peakLumii no pasitiyHbiM OCHOBAHMAM: COCTaBY M YMCay
pearvpyroLLmMx 1 06pasytoLMxca BeLLecTs, TeNN10BoOMY 3GPeKTy, HaNnpPaBAEeHNIO, U3SMEHEHUIO CTENEHeN OKUCNEHMA 31eMEHTOB, 06pa3yoLWMX
pearvpytoLwme Belectsa, ¢pase, UCNONb30BAHUIO KaTanusaTopa.

MOHATUE O CKOPOCTU XMMUYECKON peaKkumm. aKkTopbl, BAUAIOLLME HA CKOPOCTb XMMMUYECKUX PEeaKLMi: MPMPOoaa PearnpytoLLmx BEeLWeCTs, UX
KOHLLeHTpauma, TemnepaTtypa, Naolaab CONPUKOCHOBEHUSA, HaMuMe KaTanamnsatopa. Katanus.

JemoHcTpauun

- O3HaKoM/ieHUe C KONNEKUMAMWN METAINIOB U HEMETA/NOB.
- O3HaKOM/EHMeE C KONNEKLUMAMM OKCUA0B, KUCIOT U CONe.
- 3aBMCMMOCTb CKOPOCTU XMMMUYECKOM PeaKkLmm OT MPMPOoAbl PearnpytoLLnx BeLLecTs.
- 3aBUCMMOCTb CKOPOCTU XMMUYECKOM PeaKLMMN OT KOHLLEHTPALMUWN pearnpyowmnx BeLLecTs.
- 3aBMCMMOCTb CKOPOCTU XMMUYECKOW peaKkummn oT naoLiagm
CONMPUKOCHOBEHWSA pearnpyroLLMX BEWECTB («KUNALWNIK CNo»).
- 3aBUCMMOCTb CKOPOCTU XMMMUYECKOM PeaKkLmm OT TEMMNEPATYpPbl PearmpyroLmx BeLLEeCTB.

JNTabopaTopHbIe OnbITbI

B3aumopenctesme ammumaka 1 xJ10poBogopoaaA.
Peakuusa HelTpanmsauuum.
HabntiogeHune TennoBoro agpdeKkta peakumm HeMTpanmsaLmnu.

B3anmopaencTemne cepHom KUCIOTbI ¢ okenaom meam (I1).

M

PasnoxeHune NnepoKcnaa BoAOPOAA C NOMOLLLbIO KaTanasbl KapTodens



6. 3aBMCMMOCTb CKOPOCTM XMMMUYECKOM peaKkLum OT NPUPO/bl PearMpyoLmx BELLeCTB Ha NpUmMepe B3aMMOAeNCcTBMA pacTBOPOB TMoCyibdaTa
HaTpuA 1 xnopuaa bapwma, TMocybdaTa HAaTPMA U CONAHOM KUCNOTbI.

7. 3aBMCMMOCTb CKOPOCTU XMMUYECKOMN peaKkumm OT NPUpPoabl METaINI0B MPU UX B3aMMOAENCTBUMN C CONAHON KUCIOTOM.

8. 3aBMCMMOCTb CKOPOCTM XMMUYECKOM peaKLMM OT MPUPOAbI KUCIOT NPU B3aMMOAENCTBMU UX C KENE30M.

9. 3aBMCMMOCTb CKOPOCTM XMMMUYECKOM peakLum OT TemnepaTypbi.

10.  3aBMCMMOCTb CKOPOCTM XMMMUHECKOM peaKLMM OT KOHLLEHTPaLIMK.

11.  3aBMCMMOCTb CKOPOCTU XMMUHECKOMN peaKkLmm OT NIOLLaAN CONPUKOCHOBEHUA pearnpytoLLmMx BeLLecTs.

12. 3aBUCUMOCTb CKOpoCTH XMMUYECKOM peakunmn OT KaTaannisatopa.

XrMuyeckue peakummn B pactsopax anekTponmtos ( 10 u)

MoHATME 06 3M1eKTPONUTUYECKOW AMccouMaLmn. INEKTPOAUTbI U HEINEKTPOAUTbl. MexaHU3m auccoumaumm 3N1eKTPOIUTOB C Pa3IMYHbIM
XapaKkTepom cBaA3un. CTeneHb 3NEKTPOANTUYECKON gnccoumaummn. CuabHble u cnabble 3NEeKTPOANTBI.

OCHOBHble MONOXKEHUSA TEOPUM INEKTPOANTUYECKON anccoumaummn. Knaccudumkauma MOHOB M MX CBOMCTBA. KMCNOTbl, OCHOBAHUA M CONN Kak
anekTponnTbl. Ux KnaccndmKkauma n auccoumaums.

Obuwme xMmunyeckme CBOMCTBA KUCIOT: M3MEHEHME OKPACKM WMHAMKATOPOB, B3aMMOAEWUCTBME C METa/ZlaMW, OKCUMAAMMU U TMOPOKCUAAMM
METaNNoB 1 conamn. MonekynapHble U MOHHbIE (MONHbIE U COKPALLEHHbIE) YPaBHEHUS peaKunii.
XMMUYECKUI CMbICN COKPALLEHHbIX YPAaBHEHMN. YCN0BUA NPOTEKAHNA pPeaKLU MeXay dNEKTPOAUTaMN 40 KOHUA. PAg akTUBHOCTU METANNOB.

Obuwme XxMmmMYeckme CBOIMCTBA LLLEOYEN: B3aUMOAELIACTBME C KUCAOTaMK, OKCUAAMN HeMeTannos, conamun. Oblume xMmuyeckne cBOMCTBA
HepPacTBOPMMbIX OCHOBAHWN: B3aMMOAENCTBMNE C KUCIOTaMU, PA3/I0KEHME NPU HarpeBaHUN.

Obuwme xnmnyeckme CBOMCTBA CPeAHUX CONEN: B3aMMOAENCTBUE C KUCNOTaMMU, LLENOYAMK, CONAMU U MeTannamn. Bsammoaencreme Kucabix
CONEeN CO Wenovamm.

fmaponus, Kak obMmeHHOe B3aumoAeNncTBMe conein ¢ BoAoW. TMAPOAM3 CONN CUABHOTO OCHOBaHWUS M cnaboi KucnoTtbl. MMaponms conu
cnaboro ocCHoBaHMA U CUNbHOM KMcnoTbl. LLkana pH.

CBoOMCTBa KMC/IOT, OCHOBAHWUI, OKCMA0B M CONEN B CBETE TEOPUU SNEKTPOJIUTUYECKOM AMUCCOLMALUM N OKUCAUTENIbHO-BOCCTAHOBUTENbHbIX
peakuui.



JemoHcTpauunu.

- WcnbiTaHMe BeLLeCTB U MX PacTBOPOB Ha 3/1EKTPONPOBOAHOCTb.

- 3aBUCMMOCTb 31EKTPONPOBOAHOCTM YKCYCHOM KMCOTbI OT KOHLEHTPaL MK,
- [BUXKeHMe OKpaLleHHbIX MOHOB B 3/1IEKTPUYECKOM Moe.

- OnpepeneHune xapaktepa cpesbl B pacTBOPAx CONEN.

NabopaTtopHble onbIThbI.

13. Anccoumauma cnabbix 31€KTPOIUTOB Ha MPUMEPE YKCYCHOMN KUCNOTbI.
14. N3meHeHMe oKpacKkn MHAMKATOPOB B KUC/IOTHOWM cpee.

15.  Peakuma HeWTpanmsaumm pactsopa LWENOUM PA3INYHBIMU KMCNOTaMU.
16. Monyuenue ruapokecnaa meam (II).m ero B3aumogeincTene ¢ pasNUUHbIMU KUCIOTaMMU.
17. Bsanmopencrame cunbHbIx KUCaoT ¢ okenaom meam (II).

18-20. Bsaumoaencrame KUCAOT C METaNNAMMN.

21. KauecTtBeHHanA peakuma Ha KapboHaT-MOH.

22. MNMonyyeHune CTyAHA KPEMHUEBOM KMCNOTbI.

23. KayecTBeHHaa peaKkuus Ha Xnopua, - Uam cynbdaT-uoHbI

24. N3meHeHMe OKpacKM MHAMKATOPOB B LLLESIOYHOM cpeae.

25. B3aumogeincreme wenoYem ¢ yriekKMcabiM rasom.

26. KayecTBeHHan peaKkumns Ha KaTMOH aMMOHMUA.

27. Nonyyenue rngpokeuaa meaun (II) n ero pasnokeHue.

28. B3anmogeincrteme KapboHATOB C KUC/IOTaMM.

29. Nonyyenune rngpokcuaa xenesa(Ill).

30. BsaumopgeicTeume xenesa c pactsopom cynbdata megm (II)

MpaKkTuyeckme paboTbl

1. CsoictBa KUNCANorT, OCHOBaHMVI, okcnaos u conem B ceete Teopun 3J'IeKTpOl'IVITI/1‘-IeCKOIZ anccoumnaumnn n OKUCANTENbHO-
BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ



HemeTannbl u ux coegmHeHma ( 25 u)

CTpoeHne aToMOB HEMeTaN/IoB U UX NonoxeHue B Mepunogmyeckon cucteme. Pag anekTpooTpmuatenbHOCTU. KpucTannmyeckme pewéTkm
HEMETANN0B — MPOCTbIX BeLLeCTB. ANNOTPONUA U €€ NpUUYnHbL. DU3nYeckne cBomcTBa HemeTannos. ObLMe XMMUYECKME CBOMCTBA HEMETA/NIOB:
OKUCAUTE/IbHbIE U BOCCTAaHOBUTE/IbHbIE.

lanoreHbl, CTpOeHME MX aTOMOB M MOJeKyN. PU3NYEeCKMe U XMMUYECKMe CBOMCTBA rafioreHoB. 3aKOHOMEPHOCTU M3MEHEHWA CBOMCTB
raforeHoB B 3aBMCMMOCTM OT WX NONOXeHMA B [lepuogmyeckon cucteme. HaxoxzeHuwe rasioreHoB B MpUpoAe U WX nonydyeHwe. 3HavyeHue U
npMMeHeHne raaoreHos.

lFanoreHOBOAOPOAbLI WM COOTBETCTBYIOWME MM KUCAOTbl: MNNABMKOBAA, CONAHad, HGpomoBoaoOpOAHaA, MOAOBOAOPOAHAA. [anoreHuasbl.
KauecTBeHHble peaKunn Ha rafioreHnA-UoHbl. NpUuMeHeHMe coeaMHEHUI FaNOreHOB U UX BUoOrMYeckas posb.

Obuwan xapaktepuctuka anemeHtoB VIA-rpynnbl. Cepa B npupoge u eé nosnydyeHue. AnioTponHble moanduKaumMm cepbl U UX CBOMCTBA.
XrMuyeckue CBOMCTBA CEPbI U €€ NPUMEHEHME.

CepoBogopoa;: CTpoeHMe MONEKYbl, PUINYECKME U XMMUYECKME CBOMCTBA, NOyYeHMe 1 3HavyeHne. CepoBoaopogHas Kucnota. Cynbduapl
nx 3HayeHue. JllommHodopbl.

Okcung, cepbl (IV), cepHuUcTan KMcnoTa, cynbdutbl. KauecTBeHHAA peakums Ha CyAbOUT-MOH.

Okcug cepsl (VI), cepHasa Knucnota, cynbdaTtbl. Kpuctannormapatsl. KauecTtBeHHan peakums Ha cynbdaT-noH.

CepHasa KNCNOTA - CUNbHbBIN 31eKTpoanT. CBOMCTBA pa3baBNeHHOM CepPHOM KMCNOTbI, KaK TUMUYHON KUCOTbI: B3AMMOAENCTBME C METAIIaMK,
OCHOBHbIMW 1 aMOTEPHBIMU OKCUAAMM, OCHOBAHUAMMU N aMOTEPHBIMU TMAPOKCUAAMMU, CONAMU. KauecTBeHHAA peakLuna Ha cynbdaT-moH.

Obuwan xapaktepucTnka anemeHtos VA-rpynnbl. A30T, CTPOEHWE aTOMA U MONEKYbl. PU3MYECKME N XMMUYECKME CBOMCTBA U NMPUMEHEHNE
asoTa. A30T B npupoae 1 ero buonornyeckas poneo.

AMMMAK, CTPOEHNE MONEKYNbI U GU3MYECKMe CBOMCTBA. AMMMAYHAA BOAA, HALWATbIPHbIMA CNUPT, rMApaT ammuaKka. JoHOPHO -aKLenTOpPHbIM
MexaHn3m 06pa3oBaHMA KaTUOHA aMMOHMA. BoccTaHOBUTEIbHBIE CBOMCTBA aMMMaka. ConM aMMOHMA U X NnpuMmeHeHue. KauecTBeHHan peakuma Ha
KaTMOH aMMOHMUA.

OKcmpabl a30Ta: Heconeobpasyouine U KUC/IOTHbIE. A30TUCTas KUCA0Ta U HATPUTbI. A30THaA KMCNOTa, €€ NoJlyd4eHme 1 cBoicTBa. HuTparthbl.

docoop, ctpoeHne atoma u annotponua. Pocoumapl. PocodmH. Okema docdopa(V) n optodpocdopHana kucnota. docdatbl. PochopHbie
yao6peHua. MHcekTMunabl.

O6wan xapaktepuctuka anemeHtoB |V A-rpynnbli: 0COGEHHOCTU CTPOEHWA aTOMOB, MPOCTbIX BELLECTB M COEAMHEHWUI B 3aBUCMMOCTU OT



NonoXeHns anemeHToB B Nepuogmyeckon cucteme. Yrnepog. AnnotponHbie moanduKkaumun: anmas, rpadput. AMopdHbI yraepos 1 ero copra: Caxka,
aKTUBMPOBAHHDLIN yroab. Aacopbuma. Xmmmnyeckume cBOMCTBA yraepoaa. Kokcoxmmmyeckoe NponsBoACTBO M ero npoaykuma. Kapbugbl.
Okeung yrnepoga(Il): ctpoeHne monekynbl, nonyyeHne u ero ceoictea. Okeng yrnepoaa(IV): ctpoeHne monekynbl, nonyyeHne un ero
CBOMCTBA. YronbHas Kucnota. Conm yronbHOM KMCNOTbl: KapboHaTbl U rnapoKapboHaTbl. TexHMYecKasa v nuwesas coaa.
HeopraHnyeckne n opraHMyeckme BellecTBa. Yr1eBoAopoabl. XMMMUYECKOE CTPOEHME OpPraHUYeCcKUX BELLECTB, KaK MOPALOK COeANHEHUS
aTOMOB B MOJIEKY/IEe MO Ba/IEHTHOCTU.
MeTaH, 3TaH, Kak npeaesibHble YrneBoAopoAbl. ITUNEH M aueTUNeH, Kak HenpegenbHble (HeHacblWeHHble) yrnesogopoabl. [opeHune
yrneBsogopoaoB. KauecTBeHHble peakuum Ha HenpeaenbHble COeANHEHUA.
STMNOBLINA CANPT, €ro NONYYEHME, NPUMEHEHME U GU3NONOrNYECKoe aelcTBUe. TPEXAaTOMHbBIN CNUPT ranuepuH. KayecTBeHHaa peakuma Ha
MHOTFOaTOMHbIE CNUPTbI. YKCYCHaA - NpeAcTaBUTENb Kaacca KapboHOBbIX KMCNOT.
KpemHuit, ctpoeHune ero atoma u ceoiictea. Kpemuuin B npupoae. Cuanumabl n cunad. Okeng kpemuua(1ly). KpemHunesas Knucnota u eé conu.
Mpon3BoACTBO CTEKNA U LieMeHTa. MpoayKuua CUINKATHOM NMPOMBbILLIEHHOCTU: ONTUYECKOE BOIOKHO, KepamuKa, papdop, dasHc.
OnTrMyeckoe BONOKHO.
HemeTtannol B npupoge. ®pakuUMOHHAA NeperoHKa XMAKOro Bo3Ayxa KakK cnocob nonyyveHua Kucnopoga, a3oTa, aproHa. lonydveHue
docdopa, KpemHus, xnopa, Moaa. INEKTPON3 PacTBOPOB.
MonyyeHne cepHOM KUCNOTbI: CbIPbE, XMMMU3M, TEXHONOFMYECKAA CXeEMaA, METOA, KUMALLETO €105, NPUHLUMMbI Tena00bmeHa, NPOTUBOTOKA U
unprynaumm. Oneym. NMpomsBoACTBO aMMMaKa: CbipbE, XMMU3M, TEXHOIOTMYECKAA CXeMaA.
JdemMoHcTpanuu
e Konnekumna HemeTannos.
e Mogenu KpUCTaNINYeCKNX PeLETOK HEMETA/INIOB: aTOMHbIE U MONEKYASIPHBIE.
e (O30HaTOp M NPUHLMMbI €ro paboTol.
e [OpeHMe HEMETANNOB - NPOCTbIX BELWECTB: cepbl, docdopa, APEBECHOIO yrasA.
e (O6pa3ubl ra/sIoreHoB - NPOCTbIX BELLLECTB.
e B3aumopelicTeMe raJloreHoB C MeTanlaMu.
e BbiTecHeHMe xs10pa 6pOMOM UM Moga U3 PAcTBOPOB MX CONel
e KonneKkuusa npupogHbIX COeaANHEHUN Xaopa.

e B3aumopeincTeue cepbl C METaNIAMMU.



FopeHue cepbl B KUCAopoae

Konnekuyua cynbduaHbix pya,.

KayecTBeHHas peakuma Ha cynbdua-MOH

ObecuBeymBaHNE OKPALIEHHbIX TKAHEW U LLBETOB CEPHUCTbIM ra3om.
B3avmopaencrTene KOHLEHTPUPOBAHHOM CEPHOM KUCNOTbI C Meaplo.
O6yrnvBaHMe opraHMYeCKMX BELLECTB KOHLLEHTPUPOBAHHOM CEPHOM KUCNOTOM.
Ounarpamma «CocTaB Bo3ayxa».

BuaeodparmeHTbl 1 cnaiapl «MTnubmn 6asapbi».

Mony4yeHne, cobupaHue n pacnosHaBaHMe ammmaka.

PasnoxkeHue 6Mxpomata aMMOHMS.

B3avmopaencrTene KOHLEHTPUPOBAHHOM a30THOM KMCNOTbI C MeAbio.

lfopeHue 4yepHOro Nnopoxa

PasnoreHne HUTpaTa Kans 1 ropeHne APeBECHOTNO Yro/ibka B HEM

O6pasubl NpMpoaHbIX coeanHeHn docdopa.

lfopeHune pochopa Ha BO3AyXe U B KUC/IOPOAE.

MonyyeHne 6enoro pocdopa u UcnbiTaHME ero CBONCTB

Konnekyma «O6pasubl NpUPOLHbIX COeANHEHWUI yraepoaa»

MopTpeT H. [. 3ennHckoro. MNornoweHne akTMBUPOBAHHbBIM YI/1IEM PAaCTBOPEHHbIX BELLECTB MW [A30B.
YCcTpoKrcTBO NpoTUBOrasa.

Mogaenu monekyn meTaHa, 3TaHa, 3STU/IEHA U aLeTUNeHa.

B3anmogeincrteme aTuneHa c BpOMHOM BOAOM M pacTBOPOM NepmMaHraHaTa Kanus.
O6uwme xMMmnYecKne CBOMCTBA KUCNOT Ha NPUMEPE YKCYCHOM KUC/IOTbI.
KauecTBeHHas peakLma HA MHOTOAaTOMHbIE CMUPTbI.

Konnekuma «O6pasupbl NPUPOAHbIX COEAUHEHUIN KPEMHUAY.

Konnekuma ctekna, Kepamukm, LEMEHTA U U3LENUNA U3 HUX.

Konnekuma npoayKumm cCUAMKaTHOM NPOMBbILLIEHHOCTM.



e BugeodparmeHTbl U cnarapl «[pon3BOACTBO CTEKMA U LLEMEHTa».

e Konnekuwms «lMpupoaHble coeguHEHNA HEMETANNOBY.

e BupgeodparmeHTbl U cnanapl «PpakUMOHHAA NepPeroHKa XUAKoOro Bo3ayxa»

e BupgeodparmeHTbl 1 cnargpl «flonyvyeHne BoAOPOAA, KNCAOPOAA U FAaNIOTEHOB 31EKTPOIMTUYECKMM CNOCOBoMY.
e Mogenv annapatos A5 NPOU3BOACTBA CEPHOM KUCNOTbI.

e Mogenb KUNALWEero cnos.

e Mogenb KONIOHHbI CMHTE3a aMMMaKa.

e BuaeodpparmeHTbl 1 cnaiapl «MpPoM3BOACTBO CEPHOM KMCNOTbIM.

e BupeodparmeHTbl M cnangbl «MpomM3BOACTBO aMMUAKAY.

e Konnekums «Cblpb€ gnsa Nony4YeHns CePHON KUCNOTbI».

NabopaTtopHble onbITbl

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3HaBaHWe ranoreHna-moHoB.

KauecTBeHHble peaKumn Ha cynbdaT-nOHbI.

KauyectBeHHas peakuusa Ha KaTMOH aMMOHMA.

XMMUYecKkme CBOMCTBA a30THOM KMCOTbI, KaK 3N1EKTPOAUTA.
KauecTBeHHble peakumn Ha GochaT-noH.

MonyyeHne 1 CBOMNCTBAYro/IbHOM KUC/OTbI.

KayectBeHHas peakuma Ha KapboHaT-NOH.

MponycKaHWe yrnekncaoro rasa yepes pacTBop CUMKaTa HAaTPUA.

IIpakTnyeckune padorTsl
2. N3yyeHne cBOMCTB CONAHOM KMCNOTbI.

3. M3y4yeHune CBOMCTB CEPHOMN KMUCNOTbI.

4, MNonyyeHne ammuaka u UsydyeHue ero CBOICTB.

5. lNonyyeHne yrnekmcnoro rasa u nsyvyeHue ero CBOWCTB.



MeTaniabl ¥ ux coequHeHus ( 16 4)

MonoxeHne meTannosB B [lepnoanyeckon cucTemMe XMMUYEcKux snemeHtoB [. WU. MeHaeneeBa, CTPOEHME MX AaTOMOB W KPUCTANNOB.
MeTannmyeckaa CBA3b W MeTa//ZIMYECKasas KPUCTaNMYecKana pewéTka. Pusmyeckme CBOMCTBA METANIOB: 3/EKTPO- WM TEnJIONpPOBOAHOCTD,
OTparkarLLan cnocobHOCTb, NAAaCTUYHOCTb. CNnaBbl YEPHbIE U LIBETHbIE.

MeTannbl Kak BOCCTAHOBUTENU. INEKTPOXMMUYECKUN PAL HanNpsaKeHWn. Bsaumopaencresme meTannoB C HEMETasNlaMW, OKCUMAAMM, KMCAOTaMM,
conamn. ANIoMHMHOTEPMUA.

CTpoeHne aTOMOB M MPOCTbIX BELW,ECTB WeN0YHbIX METANIO0B. 3aBUCMMOCTb GU3UYECKMX U XMMMUYECKMX CBOMCTB LWE0YHbIX METANIOB OT 3apAaoB
Anep Mx atomoB. OKcuAabl U TMAPOKCUAbI LLENOYHBIX METANNO0B, UX NONYYEHME, CBOMCTBA, MPUMeEHeHMe. BaxHellwmne conn WenoYHbIX MeTannos, nx
3HAYEHUE B }KMBOW U HEXMBOWN NPUPOLE U B }KU3HU YeNOBEKa.

CTpoeHne aTOMOB M MPOCTbIX BELLECTB LEN0YHO3EeME/bHbIX METannoB. 3aBUCUMOCTb GU3MYECKMX U XMMUYECKMX CBOMCTB LLLEOYHO3EMENbHbIX
METaNNoB OT 3apAafoB Agep MX aTomoB. OKCMAbl U TMOPOKCUAbI LLEIOYHO3EME/bHbIX METaNnNoB, UX MNONYYEeHWe, CBOWCTBA M MPUMEHEHMUE.
BarkHelwue conm WENOYHO - 3eMe/IbHbIX META/INIOB, X 3HAYEHWE B MPUPOLE U KU3HU YenoBeKa. KapboHaTbl M rnapoKkapboHaTbl Kanbuus.
EcTKoCTb BOAbl: BpemMeHHana M noctosaHHasAa. Cnocobbl ycTpaHeHUs BpeMeHHOWM XKEcTKocTu. Cnocobbl YCTPaHEHWSA MOCTOAHHOM MECTKOCTW.
NoHuTbl.CoegmMHeHMA antoMuHMA B npupoge. XMMMUYEcKMe CBOMCTBa antomuHmnsa. OCOBeHHOCTN OKCuaa U rMAPOKCUMAA alOMUHUA Kak amdoTepHbIX
coeguMHeHWN. BaxkHelwne conn antomuHma (xnopua, cynbdar).

OcobeHHOCTM CTpoeHMA aToMa Kenesa. eneso B npupoge. BaxkHenwmne pyabl Kenesa. Okengbl u ruapokemapl Kenesa(ll) u xenesa(IIl). Conn
xenesa(II) n xxenesza(Ill). O6Hapy*KeHMe MOHOB KAaTUOHOB ¥Ke/sie3a B pacTBope. 3HaYeHne CoeMHEHN Kenesa.

Koppo3ua xumnueckan n aNeKTpoXMmmyeckas. 3alwmTa MeTannos oT Kopposuu. MeTtannbl B npupose: B cBo604HOM BUAE U B BUAE COEAUHEHUN.
MoHATHE 0 meTannyprun. YépHaa u uBeTHaa meTannyprua. NMupomeTannyprua, rMapoMeTanyprus, snekTpomeTannyprua. lomeHHbl M npouecc.
MepepaboTKa YyryHa B CTa/ib. DIEKTPOAU3 PACNNaBOB.

JemoHcTpauun

- BsaumopeicTeue HaTpus, NNTUA N KanbLUA C BOAOW.

- TopeHue HaTpusa, MarH1a U xenesa B KUCNOPOJeE.

- BcnbiwKa TepMUTHOM CMmecH.

- OKpacKa nnameHn coeamMHeHUAMM LLLeI0YHbIX MEeTa/0B.

- OKpacKa nnameHu coeaMHeHUAMM LWENOYHO3EMEIbHbIX META/I/IOB .
- TlaweHwne n3BecTn BOAOWA.



- TMony4yeHue }KECTKON BOAbl B3aMMOAENCTBMEM YI/IEKMCIOIO rasa C U3BECTKOBOM BOAOW.

- YcTpaHeHMe BpeMEHHOM XECTKOCTU KUMNsYEeHeM U obaBKoM coabl.

- O/MTENbHOro 3KCNEePUMEHTA NO U3YYEHUIO KOPPO3UU CTaNlbHbIX U34EUNA B 3aBUCMMOCTM OT YCNOBWUI NPOLLECCOB.
- BoccraHoBneHne mean us okengameau(Il) sogoposom.

- BugeodparmeHTbl 1 cnangpl «MPoM3BOACTBO YyryHau cTanamy.

- BupeodparmeHTbl n cnangbl «13genmns U3 YyyryHa u ctanm».

- BupeodparmeHTbl 1 cnangbl «Mpon3BoACTBO aNOMUHUAY.

NabopaTtopHble onbITbI

39. Bsaumopgeicreue xenesa c pactsopom cynbopata meaum(Il).
40. Nony4yeHne N3BECTKOBOM BOAbI U OMbITbl C HEMA.

41. MNonyyenune ruapokcnaos xenesa(Il) v (IIT).

42. KayecTBeHHble peakLmMn Ha KaTUOHbI Kese3a

MpaKTuyeckme paboTbl

6. lonyyeHune XKecTKol BoAbl M Cnocobbl eé ycTpaHeHMA.
7. PelweHWe 3KCNepPMMEHTA/IbHBIX 33434 Mo TeMe «MeTannbi».

XuMus M OKpYysKaomas cpeaa (2 4)

CtpoeHue 3eMnn: AP0, MaHTUSA, 3EMHan KOpa, UX XMMUYECKN cocTaB. Jlntocdepa n eé xummyecknin coctas. Munnepansi. Pyabl. OcagioyHble
nopogbl. MonesHble nckonaemble. XMMUYECKUI cOCTaB rmapocdepbl. XMMUYECKMIA cocTaB aTmocdepbl.
NCTOYHUKM XMMUYECKOTO 3arpA3HeHMA OKpYKatoLei cpeabl. [nobanbHble 3Kon0orMyeckne npobaemol YeN0BEYECTBA: MAPHUKOBDIN 3dPeKT,
KMCNOTHbIE AOXKAN, O30HOBbIE Ablpbl. MexXayHapoaHoe COTpyAHMYECTBO B 06/1aCTM OXpPaHbl OKpY»Katowen cpenbl OT XMMUYECKOTO 3arpA3HEHMs.
«3enéHasa xmumuar,

JTabopaTopHbie onbITbI

43. W3y4yeHune rpaHuTa.



O0o01eHue 3HAHMIT 0 XMMHH 32 KypPC OCHOBHO# KO0JbI. [ToaroroBka k OCHOBHOMY rocyapcTBeHHOMY 3K3aMeHny ( 6 1)

CTpoeHune aToMa B COOTBETCTBUM C NONONKEHNEM XMMUYECKOTO anemeHTa B Mepuoamyeckoin cucteme. CTpoeHue BELLLECTBA: XMMMUYECKan CBA3b
WKpPUCTaNIMYeckme peLwéTki. 3aBUCMMOCTb CBOMCTB 06pa3oBaHHbIX 31eMeHTaMM NPOCTbIX BELEeCTB (MeTannoB, HemeTannos, 61aropoaHbIx ra3os)
OT NONI0XKeHUA anemeHTOB B leproamnueckon cucteme. TUNONOrMA HEOPraHNYECKUX BELLECTB, Ae/IeHNe UX Ha Knacchl U rpynnbl. Mpeactasutenu.
MpPU3HAKM 1 YCNOBMA NPOTEKAHUA XMMUYECKUX PeaKkLMin. TUNONOrnA XMMUYECKMX peaKLuii No pasNNyHbIM OCHOBAaHMAM. Peakuun MoHHOro obmeHa.

OKMCANTENBHO-BOCCTAHOBUTE/IbHbBIE PEAKL MK,
XUMHYECKHE CBOMCTBA MTPOCTHIX BEIICCTB. XapaKTEPHbIC XUMUUYECKHUE CBOMCTBA COJICO0Pa3YIOIIUX OKCUIOB, TUIAPOKCUAOB (OCHOBAaHUM, KUCIIOT U

aM(pOTEPHBIX THAPOKCUIOB), COJICH.



4. KaneHnapHO = TEMATHICCKOC IVIAHUPOBAHUE

e HanmenoBanue TeMbl ypoKa
m\i
ITo niiany | Ilo ¢paxkry
1 | Knaccudukamust XMMHUYECKHX COAMHEHUH.
2 | Knaccudukanus XMMHUYECKUX pPEeaKIIni.
3 | Knaccuduxanus XuMU4ecKux peaxkiui.
4 | CkopocTh XUMHUYECKHX peakuuil. Katamms.
5 | KoarponbHas padotaNel O6o6menne 3HaHU#M 10 Kypcy 8 Kiacca. «XMMUYECKHE BEIIECTBA, XUMUUECKHE
peakum»
6 | DIEKTPOTUTHYECKAS TUCCOIUAITHS.
7 | OCHOBHBIE MOJOKEHUS TEOPUH FIEKTPOIUTUYECKON TUCCOLUALINY.
8 | Peakiiuu mOHHOTO OOMEHa




XUMHYECKUE CBOMCTBA KUCIIOT KaK AJEKTPOIUTOB.

10 | XuMHuecKre CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJIUTOB.

11 | XuMHuecKkre CBOMCTBA COJIEH KaK 3JIEKTPOJIUTOB.

12 | I'uaponus conen.

13 | Ilpaktuueckas padora NelPemienue skcriepuMeHTabHBIX 3314 110 TeMe «DNEeKTPOIIUTHYECKas IUCCOLHALIHS)
14 | O0oO0IIEeHNE ¥ CHCTEMAaTH3aIUs 3HAHUH 110 TeMe «XUMHUYECKUE PEaKIUK B PACTBOPAX IJICKTPOJIUTOB.
15 | KontponbHas padota Ne 2 o Teme «XUMHUYECKUE PEAKIIMU B PACTBOPAX AJIEKTPOIUTOB.

16 | OOGmas xapakTepUCTUKA HEMETAIIOB.

17 | Obwas xapaktepuctuka 31eMeHTOB VIIA - rpynibl rajloreHos.

18 | CoenuHeHus raIoreHos.

19 | Ilpaktuueckas pabora Ne2 «M3y4yeHre CBONCTB CONSHOM KHCIOTHI»

20 | Xanpkorensl. Cepa.

21 | CepoBomopon U cylb(ubl.

22 | KucnopoaHsie COETUHEHUS CEPBI.

23 | [Ipaktuueckas padota Ne3 «/3ydeHne CBOMCTB CEPHON KUCIIOTHI»

24 | OOuras XxapakTepHUCTUKa AIeMEHTOB VA - rpynmnsl. A30T.

25 | Amvuak. Coinu aMMOHMS.

26 | Ilpaktuueckas pabora Ned «[lonmydyeHne aMMuaka u U3y4e€HHUE €r0 CBOWCTBY»

27 | KucnopoHble COeqUHEHUS a30Ta.

28 | A30THas KHCJIO0Ta, €€ COJIN

29 | ®ocdop, ero Gpuzndeckue U XUMHUIECKHE CBOICTBA.




30 | OOwas xapakTepucTuka 31eMeHToB IVA - rpymnmsl. Yriepoa.

31 | Kucinoponssle COeIUHEHUS YTIIEPOAA.

32 | Ilpaktuueckas padora Ne5 «[lomydenue yriaekucioro ra3a. KauectBenHas peakiusi Ha KapOOHAT - HOHBDY
33 | YrieBoaoposl.

34 | Kuciopocoaepxaniiue OpraHm4eckue COeIMHEHHUSL.

35 | KpeMHuii u ero coeiuHeHus.

36 | CwinkaTHasi IPOMBIIUIEHHOCTb.

37 | IlonyyeHne HEMETAIIOB

38 | IlosyyeHre BaXKHEUIINX XUMUYECKUX COCIUHEHUI HEMETAIIIIOB.

39 | O0oOmenue mo teMe «HeMeTamisl 1 UX COETUHEHUT».

40 | KontposnbHas padota Ne3 o reme «Hemeramibl U UX COEAUHEHUSD.

41 | O61mas XxapakTepuCcTUKa METaJJIOB.

42 | XUMHYECKUE CBOMCTBA METAJIIOB.

43 | O61mas XxapakTepuCcTUKa 3JIEMEHTOB IA - rpymisl.

44 | CoenvHEHUs MIETOYHBIX METAJIIOB

45 | Obuas xapakrepucTrka 31eMeHToB IIA - rpymnmsl.

46 | Coennnenus metaiuioB IIA - rpynmel.

47 | JKEcTKocTh BO/BI M CIIOCOOBI €€ yCTPaHEHHUS.

48 | Ilpaxtnueckas padora Ne6 «KEcTKOCTb BO/IBI U CLIOCOOBI €€ YCTpaHEHHUS»
49 | AMOMUHUH U €r0 COeIMHEHHUS.

50

Kemneszo u ero cBoiicTaa.




51

Coenunenus xene3a. KauecTBeHHbIE peakluu.

52 | Ilpaktuueckas padora Ne7 PemieHne sKkCiepuMEHTATBHBIX 33724 10 TeMe «MeTauTbny
53 | Koppo3us MeTamuioB U criocoObl 3aIIUThI OT HeE.

54 | Meramisl B npupoze. [lonstue o Meramrypruu.

55 | O0oOwmenne 3HaHU 110 TeMe «MeTalIbl U UX COETUHEHUI».

56 | KorrponbsHas padora Ned o reme «MeTauTbl U UX COSTMHCHUS.
57 | XuMuuecKuid opraHu3anus MmiaHeThl 3eMJIs.

58 | OxpanHa OKpy>Karoliei cpebl OT XUMUUYECKOTO 3arps3HEHUSI.

59 | IloBropenue u 06o0IIEHNE 3HAHNH 32 KypC OCHOBHOM IIKOJIBI

60 | IIpomexxyTouHas aTTecTalus

61 | BemecrtBa

62 | Xumnueckue peakuu. TUIbl peakiui.

63- | Pemienue pacueTHbIX 3a7a4

65

66- | [logBeneHnue UTOroB

68
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