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1. TMosicHuTenbHas 3anucka

Pabouas nporpamma yd4ebHoro npegmeta «XmMMusa» Ha ypoBHE OCHOBHOIO 0bLero obpaszoBaHusa cocTaBrneHa Ha OCHOBE

1. depnepanbHbii 3akoH «O6 obpasoBaHum B Poccuickon deaepaumm» (ctatea 11, 12, 28), ot 29 gekabpa 2012 r. N 273-03

2. depepanbHbIi FOCYOapCTBEHHbIM 0Bpa3oBaTenbHbI CTaH4ApPT OCHOBHOrO obuero obpasoBaHusa (npukad MuHobpHayku Poccun ot 17 gekabps 2010 r.
Ne1897).

3. MprMepHble NporpamMmbl No y4ebHbIM NpeameTam. Xumusa. 8—9 knaccol: npoekT, M.: MNMpoceeweHne, 2015. — 159 ¢. — (CtaHgapTbl BTOPOro NokoneHus).

4. Mporpamma ocHOBHOro obuero obpasoaHusa. Xumus. 8-9 knaccel. ABTopbl O.C.[MabpuensaH, W. I. Octpoymos, C. A. Cnagkos — M.2019: lNpoceeLleHne.

Y4yebHoe cogepxaHne Kypca XMMUn BKIOYaeT:

O.C. lNabpwuensH Xvumus. 8 knacc

O.C. lNabpwuensH Xumus. 9 knacc

XvMunsi B OCHOBHOW LLIKONME u3ydaeTcs ¢ 8 no 9 knacckl. O6Lwee uicno y4ebHbIx YacoB 3a ABa roga obyyeHust — 136, no 68 4 (2 4 B Hegento)

2. MnaHupyemble pe3ynbTaTbl OCBOEHUA y4ebHOro npegmeTta

NunyHocTHBbIE:

1. Poccuinckas rpaxgaHckas MOeHTUYHOCTb (MaTpmnoTuam, yeaxkeHne k OTedecTBy, K NPOLLNIOMY U HacTosALWeMy MHOrOHauuoHarnsHoro Hapoga Poccun).

2. [OTOBHOCTb 1 CNOCOBHOCTL ODYYaKOLLNMXCS K CAaMOPa3BUTMIO U caMO0Dpa3oBaHMio Ha OCHOBE

MOTMBaLUMM K OOYYEHMIO N NO3HAHWUIO; FOTOBHOCTb M CMNOCOBHOCTbL OCO3HAaHHOMY BbIOOPY M MOCTPOEHMWIO AanbHeNLWen NHAMBMAYanbHON TpaeKTopmmn obpasoBaHus
Ha 6a3e OpMEHTUPOBKM B MUpe npodeccuin 1 NPodecCMoHanbHbIX NPEANOYTEHNI, C y4eTOM YCTONYMBBIX MO3HaBaTeNbHbIX UHTEPECOB.

3. Pa3Butoe MopanbHoe CO3HaHve 1 KOMNETEHTHOCTb B pPeLleHMN MOpanbHbIX NPOOemM Ha OCHOBE MMYHOCTHOrO Bbibopa, OpM1POBaHNE HPaBCTBEHHbIX YYBCTB U
HPaBCTBEHHOIO MOBEAEHWs, OCO3HAHHOrO WM OTBETCTBEHHOrO OTHOLIEHWS K COBCTBEHHbIM MOCTynkam (CnocoBHOCTb K HPaBCTBEHHOMY CaMOCOBEPLUEHCTBOBAaHMUIO;
BEPOTEPNUMOCTb, YBaXNTENbHOE OTHOLUEHWE K PenurMo3HbiM YyBCTBaM, B3rNsSdam foAew UnmM ux oTCYTCTBUIO; YBaXMTENMbHOIO OTHOLWLEHUS K Tpydy, Hanuyve onbiTa
yyacTus B coumarnbHO 3Ha4YMMOM TpyZae.

4. CchopMUPOBAHHOCTb LIENTOCTHOrO MUPOBO33PEHNS, COOTBETCTBYHOLLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKN U OOLLECTBEHHOW NPaKTUKU.

5. OcosHaHHOe, yBaxutenbHoe n gobpoxenaTenbHoe OTHOLUEHME K OPYroMy YenoBeKy, ero MHEeHWIO, MUPOBO33PEHWUIO, KynbType, A3blKy, Bepe, rpaxgaHCkon
nosmuun. F0TOBHOCTb 1 CMOCOBHOCTL BECTM Auanor ¢ Apyrumun niogbMu 1 4octuraTe B HEM B3aUMOMOHUMAaHWS.

6. OCBOEHHOCTb couuanbHbIX HOPM, NMPaBu NOBeAEHWS, ponen n opM CoLMarbHONM XU3HM B rpynnax u coobliecTBax. YyacTve B LWKONbHOM CaMOynpaBneHun n
0OLLEeCTBEHHOM XU3HW.

7. CchopMMpOBaHHOCTb LIEHHOCTM 300pOBOro U 6e3onacHoro obpasa X13Hu.

MeTanpeameTHble

PerynatusHblie YY[]

1.YMeHne camocToaTenbHO onpeaensTb Lenu obyyeHmns, CTaBuTb U hOpMynnpoBaTh HOBbIE 3a4a4n B y4ebe 1 no3HaBaTeNbHOM OeATENBHOCTU, pa3BMBaTh MOTUBHI
W UHTepechl CBOEN No3HaBaTeNbHON AeATENbHOCTH.

OGyu4aloLwmnca cMoxeT:

() aHanM3npoBaTb CYyLLEeCTBYHOLINE U MNaHMpoBaTh Oyaylimne obpasoBaTternbHble pe3ynbTaThl;

(0 ngeHTndmumpoBaTb COGCTBEHHbIE NPOONEMbI 1 ONpeaensaTh rMaBHyo Npobnemy;

(0 BbIABUraTb BEPCUM peLLEHNs Npobrembl, (POPMyNMpoBaTh rMNoTe3bl, MPegBOCXMLLAaTh KOHEYHbIA pe3ynbTar;



() cTaBUTb LieMb OeATENbHOCTM HA OCHOBE onpeaeneHHon Npobnemsl 1 CyLLECTBYIOLLIMX BO3MOXHOCTEMN;

0 dpopmynunpoBaTb y4ebHble 3a4a4u Kak Laru AOCTUXKEHNS NOCTABNEHHOMN Lenn AesaTenbHOCTY;

[ 0BOCHOBbIBaTb LIENEBbIE OPUEHTUPLI U MPUOPUTETHI CCINIKaMMN Ha LIEHHOCTM, YKa3biBas U

000CHOBbIBas NTIOrMYECKY0 NOCNefoBaTeNbHOCTb LIAroB.

2. YMeHne caMOCTOSTENbHO MNaHMpoBaTbh NyTW OOCTUXEHMS Lienen, B TOM Yucre anbTepHaTUBHbIE, OCO3HAHHO BblOMpaTb Haubonee adpekTnBHbIE CNOCOObI
pelueHus y4ebHbIX 1 No3HaBaTeNbHbIX 3a4au.

Ob6yyaroLwmncs cMoxeT:

0 onpepenaTb HeobxoaMMble AENCTBME(s1) B COOTBETCTBUM C y4eOHOI 1 No3HaBaTeNbHOM 3a4adeit U COCTaBMSATb arifOPUTM UX BbINOSTHEHWS;

() 060OCHOBbIBaTb M OCYLLECTBNATL BbiOOp Hanbonee adhpekTUBHLIX CNOCOBOB pelleHns y4ebHbIX 1 No3HaBaTeNbHbLIX 3a4av;

0 onpegenaTb/HaxoAnTb, B TOM YMCIIE M3 NPEASIOKEHHbBIX BapUaHTOB, YCIOBUS ANsl BbIMOMHEHUS y4eOHON 1 No3HaBaTeNbHOM 3agayu;

[0 BbICTpaMBaTh XW3HEHHbIE NIlaHbl Ha KpaTKocpoyHoe byayllee (3asBnNsTb LENeBble OPUEHTUPbI, CTaBUTb afeKBaTHble UM 3adauv M npegnaratb OenCTBUS,
yKasblBasi 1 060CHOBbIBAs NIOTMYECKY NOCNeA0BaTENbHOCTD LLIAroB);

0 BbIGMpaTh 13 NpeanoXeHHbIX BApnaHTOB 1 CaMOCTOATENBHO MCKaTb cpeacTBa/pecypchl Ans

peLleHns 3aaavn/gOCTMKEHMS Lenu; COCTaBNATb NNaH pelleHns npobnembl (BbINOMHEHNS MPOEKTa, NPOBEAEHNS NCCNEeAOBaHNs); onpeaenaTe NoTeHuManbHble
3aTpy4HEHUS NpU peLleHnmn y4ebHoM 1 No3HaBaTeNbHON 3a4a4yn U HaxoauTb CPeAcTBa ANS UX YCTPaHEHWS;

(] onucbiBaTb CBOW OMbIT, 0POPMIIsis ero Ans nepegayun pyrum nogam B BUAE TEXHONOMMKN peLLEeHNS NPakTUYeCcknx 3agad onpeaeneHHoro Knaccea;

() nnaHMpoBaTb 1 KOPPEKTMPOBATL CBOK UHAUBMAYaANbHY0 06pa3oBaTenbHY TPAEKTOPUIO.

3.YMeHne COOTHOCUTbL CBOM AENCTBUS C MNaHMPYEMbIMU pedynbTaTamu, OCYLLECTBNSATbL KOHTPOSb CBOEN AEATENbHOCTU B MpoLecce OOCTMXKEHMS pesynbTaTa,
onpefenaTb cnocobbl 4ENCTBUN B paMKax NPeanoXeHHbIX YCroBui n TpeboBaHuii, KOPPEKTUPOBATL CBOM OENCTBUSA B COOTBETCTBUN C N3MEHAIOLLENCS CUTYaLUEN.

ObyyaroLmmncsa CMoxXer:

[0 onpenensaTb COBMECTHO C MEAAroroM M CBEPCTHUKAMM KpUTEPUM NNaHMPYyEMbIX Pe3YIbTaToB U KpUTEPUM OLIEHKN CBOEW y4ebHON OeATENbHOCTY;

[0 cuctemaTnanpoBaTh (B TOM Yucre BbibrpaTb NPUOPUTETHBIE) KPUTEPUN MITAHUPYEMBIX PE3YNBTATOB N OLIEHKM CBOEN OEATENBHOCTY;

[0 oTbpaTb MHCTPYMEHTbI ANS OLEHWBAHWUA CBOEN OEATENbHOCTU, OCYLLIECTBNATb CAMOKOHTPOIb CBOEN AEATENbHOCTM B paMKax MPELNOXEHHbIX YCIOBUA U
TpeboBaHui;

() oLeHMBaTb CBOK OEATENBbHOCTb, apryMEHTUPYS NPUYMHBLI JOCTMKEHUS NN OTCYTCTBUA MNaHMPYEMOro pesynbTara;

[J HaxoAWTb JOCTATOuYHbIE CPEACTBA A1 BbINOMHEHNS y4EOHbIX 4ENCTBUN B U3MEHSAIOLLENCS CUTyauumn n/unu npyu OTCyTCTBUM NIAHUPYEMOro pesynbTara;

[0 paboTaa no CBOEMY MnfiaHy, BHOCUTb KOPPEKTUBbLI B TEKYLLYH OEATENbHOCTb Ha OCHOBE aHanvM3a U3MEHEHWN CUTyauumn Ons nonyvyeHus 3annaHMpoBaHHbIX
XapakTepUCTUK NPoAyKTa/pesynbTara;

() ycTaHaBnMBaTb CBSA3b MEXAY MOMYYEHHBIMU XapaKTEPUCTMKaAMKU MPOAYKTa U XapaKTepucTMKamu npouecca OeATENbHOCTM U MO 3aBepLUeHUU OeATENbHOCTU
npegnaratb U3BMEHEHNE XapakTePUCTMK MpoLecca AN NoNyYeHUs yryylleHHbIX XapakTepUCTUK NPOAYKTa;

[ cBepsATb CBOM AENCTBUS C LENbIO U, NPU HEOOXOAUMOCTHU, UCMPaBNATb OLUNOKM CaMOCTOSATENbHO.

4.YMeHve oueHMBaTb MPaBUITbHOCTb BbIMONTHEHMS y4ebHOM 3a4a4vm, COOCTBEHHbBIE BO3MOXHOCTU €€ PELLEHUS.

Ob6yyarowmmncsa CMoXer:

[0 onpenensaTb KpUTEPMU NPaBUbHOCTM (KOPPEKTHOCTU) BbINOSHEHUS y4ebHONM 3aaauu;

() aHanM3npoBaTb 1 0O0CHOBLIBATb MPMMEHEHMNE COOTBETCTBYIOLLIErO MHCTPYMEHTapusa ans

BbINOSIHEHNST y4eOHON 3agauu;

[0 cBOBOAHO MONb30BaTbCA BbIPAOOTAHHBIMU KPUTEPUSIMU OLEHKM M CAMOOLIEHKM, UCXOOSA M3 Lenn N MMEILMXCA CPeacTB, pasnuyas pesynbtaT U crnocoObl
[OEencTBum;

() oueHMBaTb NPOAYKT CBOEN AeATENbHOCTM MO 3a4aHHbIM U/UNN CaMOCTOATENBHO ONPeAENEHHbIM KpUTEPUSM B COOTBETCTBUM C LIENbIO AEATENTbHOCTY;

[J 060CHOBbBIBaTb AOCTUXUMOCTb LIENN BbIGPAHHBIM CNOCOOOM Ha OCHOBE OLlEHKN CBOUX BHYTPEHHUX PECYPCOB M AOCTYMHbLIX BHELLIHUX PECYPCOB;



0 domkcmpoBaTb U aHanU3npoBaTb AMHaMUKY COBCTBEHHbIX 0bpasoBaTeNbHbIX PE3ybTaToB.

5.BnageHne ocHoBaMn CaMOKOHTPONSA, CaMOOLEHKWN, MPUHATUS PELLEHUIA 1 OCYLLEeCTBNEHUS OCO3HAHHOTO Bblbopa B y4eBOHOM 1 No3HaBaTeNbHON AEATENbHOCTH.

O6yyaroLmnnca CMOXer:

[0 HabnoaaTb U aHanM3npoBaTb COBCTBEHHYO y4EBHYI0 1 NO3HaBAaTENbHYIO AEATENbHOCTb U

AeaTenbHOCTb APYrnx obyyaroLwmxcs B NpoLecce B3anMonpoBeEpPKY;

(] COOTHOCUTb pearbHble U NNaHupyemble pe3ynbTaTbl HAMBUAYaNbHOW 06pas3oBaTerbHOM

AeATenbHOCTM N AenaTb BbiBOAbI;

0 npuHMMaTb pelueHne B y4eOHON CuTyaumnm u HeCTu 3a Hero OTBETCTBEHHOCTb; CAMOCTOATENBHO ONPeAensATh NPUYMHBI CBOErO yCrexa uin Heycnexa n HaxoauTb
cnocobbl BbIxo4a M3 cUTyaumm Heycnexa;

[ peTpOCNEeKTMBHO ONpeAensTb, Kakve AeNCTBUS NO peLlueHuto y4ebHoM 3adaum unvm napameTpbl 3TUX AEWCTBUIA MPUBENW K NMOMYYEHUI0 UMEIOLLLErocs Npoaykta
y4yebHoOW AeaTenbHOCTY;

(0 QemMOHCTpupoBaTb MpUEMbl Perynsaumm McMxou3nonormyecknx/ dMOLMOHamNbHbIX COCTOSHUA OnA  AOCTMKEHUs addekta ycrnokoeHust (ycTpaHeHus
3MOLMOHANBHOW HanpsKeHHOCTH), addeKkTa BOCCTAHOBMNEHUS (ocrabneHus nposBreHu yTomneHus), addekta aktuBm3aumm (NOBbILWEHUS MCUXOd N3MOSTOMMYECKON
pPeakTMBHOCTK).

Mo3HaBaTenbHble YY]

6.YMeHune onpegendtb NoOHATUSA, co3gaBaTb 0606LeHns, ycTaHaBnNMBaTbh aHanormm, knaccnuunpoBaTtb, CaMOCTOSATENBHO BbIBUpaTb OCHOBAHMSA U KpUTEpUK Ans
Knaccudukaumun, yctaHaBnuBaTb NPUYUHHO-CNEACTBEHHbIE CBSA3UW, CTPOUTb MOrMYEecKoe paccCyXgeHue, yMO3akrioveHne (MHAYKTUBHOe, AeAyKTMBHOE, MO aHanoruu) m
AenaTtb BbIBOAbI.

Ob6yyaroLwmmncsa CMoxXer:

0 nogbupaTtb cnoBa, CONOAYMHEHHbIE KIIOYEBOMY CIIOBY, OnpeaensioLme ero npusHaky 1 CBONCTBa;

[ BbICTpamBaTh SIOMMYECKYIO LIeNoYKY, COCTOSLLYIO U3 KNIOYEBOro CroBa M CONMOAYMHEHHbIX MY CIOB;

0 BblAensATb O6LWMI NPU3HAK ABYX UM HECKOMNbKMX NPeaMETOB NN ABMEHWUI N OGBACHSATL NX CXOACTBO;

0 06beanHATb NpeameThl Y ABNIeHUs B rpynnbl N0 onpeaernieHHbIM NpUsHakam, cpaBHMBaTb, KnaccuguumnpoBaTe M 0600LWwaTth hakTbl U SBNIEHNS; BblAENATb ABNIeHNe
13 obLero psaa Apyrux sSBrneHnm;

[0 onpegensaTb O0BCTOATENbCTBA, KOTOPble MpelwecTBOBaNy BO3HUKHOBEHWMIO CBSA3N MeXAy SBMNEHUSMU, M3 3TUX OBCTOATENbCTB BbiAENSATb onpegensioLime,
CMocobHble BbITb NPUYNHON OAHHOMO SABNEHWS, BbISBNATbL MPUYMHbBI U CNEACTBUS ABMEHNUI;

(] cTpouTb paccyxaeHue OT 0bLLMX 3aKOHOMEPHOCTEW K YACTHbBIM SIBIEHUSIM U OT YaCTHbIX ABIEHWNI K OOLLUMM 3aKOHOMEPHOCTSAM; CTPOUTb PacCyKAeHne Ha OCHOBe
CpaBHEHUsI NPeAMETOB U SBMEHU, BbIAENASA MPU 3TOM 00Lue NpusHaky;

(0 n3narate MNOMYYEHHYIO MHAOPMALMIO, MHTEPNPETMPYS €€ B KOHTEKCTe pellaeMon 3agayvu; CamOCTOSATENbHO yKa3biBaTb Ha MHAOPMALMIO, HYXAALYyCH B
npoBepke, NpeanaraTe U NPUMEHSATb CNocob NPoBEpPKU AOCTOBEPHOCTM MHOPMaLMK; BepbannsoBaTb 3MOLMOHaNbHOE BrevaTrneHne, oka3aHHOE Ha HEro NCTOYHWUKOM;

[ OOBACHATD SIBMEHNS, NPOLECChI, CBA3M U OTHOLLEHWS, BbiBNSEeMble B XOA4e No3HaBaTeNbHOW N UccneaoBaTenbCKon AeaTeNnbHOCTU (MPUBOAUTE 06bACHEHUE C
n3MeHeHneM opmbl NpeacTaBneHus;

[ o6bsACHATb, AeTanuanpysa unm obobLas; 06bACHATb C 3a4aHHON TOYKM 3PEHUS); BbISIBNATE M Ha3biBaTb NPUYMHBLI COBbITUSA, SABNEHMS, B TOM YUCIe BO3MOXHbIE
/Hanbonee BepoOATHbIE MPUYMHBI, BO3MOXHbIE NOCMNEACTBUSA 3a4aHHON NPUYUHBI, CAMOCTOATENBHO OCYLLECTBSA NPUYNHHO-CNEeACTBEHHbIV aHanms;

(] genaTb BbIBOA, HA OCHOBE KPUTMYECKOrO aHanm3a pasHbIX TOYEK 3peHusi, NoaTBepKaaTh BblBO4 COBCTBEHHOM apryMeHTaumMen i caMoCTOATENbHO NOMy4YEeHHbIMU
OaHHbIMN.

7.YMeHune co3gaBatb, MPUMEHATb U Npeobpas3oBbiBaTb 3HAKWM U CUMBOSbI, MOAENW U CXEMbI ANS pelleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4au.

Ob6yyaroLmimncsa CMoxer:

[ obo3Ha4aTb CMMBOSIOM U 3HAKOM MPeaMeT W/unm saBneHue;
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[ onpenensTb NOrMYECKME CBA3U Mexay npeametramm u/unu asneHnsmn, obosHayvyaTb OaHHbIE MOrMyeckue CBSA3M C MOMOLLbIO 3HAKOB B CXeMme; co3faBaTb
abcTpakTHbIM Unu peanbHbi 06pa3 npeameTa U/nnn siBNeHns;

() cTpouTb MoAernb/CxeMy Ha OCHOBE YCNoBui 3agadn n/vnm cnocoba ee peLleHus;

[0 cospaBaTtb BepbanbHble, BeWeCTBEHHbIE Y UH(OPMALMOHHbIE MOAENU C BblAEMNEHNEM CYLLLECTBEHHbIX XapaKTepucTuk obbekTa Ans onpegeneHus cnocoba
pelleHns 3agadv B COOTBETCTBUM C CUTYaLMen;

[0 npeobpasoBbiBaTb MOOENN C LENbIO BbISABAEHNS OOLWMX 3aKOHOB, ONpedensiowmx AaHHYINpeaMeTHYI0 obnactb; NepeBOAUTb CIOXHYIO MO COCTaBy
(MHOroacnekTHy) nHdopmaumio 13 rpacdpmyeckoro unm opmManm3oBaHHOIO (CMMBOJSIBHOMO) NPEACTaBIEHNS B TEKCTOBOE, M HA0OBOPOT; CTPOUTL CXEMY, anropuTM OeNCTBuS,
NCNpaBnsTb UM BOCCTaHaBNMBATb HEM3BECTHbIV paHee anropuTm Ha OCHOBE UMeLLEerocs 3HaHus 06 o6bekTe, K KOTOPOMY NMPUMEHAETCS anropuTM;

[0 cTpouUTb [OKa3aTenbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOIO; aHanu3vMpoBaTb /pedhnekcupoBaTtb OMbIT pa3paboTkM M peanu3auum y4ebHOro MNpoekTa,
uccrnegoBaHus (TeopeTMyecKkoro, 3MMUPUYECKOr0) Ha OCHOBE MpeasioKeHHOM MpobnemMHON cuTyaumu, MNOCTaBEHHOM Uenu W/WNu 3adaHHbIX KPUTEPUEB OLEHKU
npopykTa/pesynbrtaTa.

8.CmbICnioBOE YTEHNME.

O6yyvaroLwmnnca CMoXer:

(] HaxoauTb B TeKCTe Tpebyemyto nHdopmaumio (B COOTBETCTBUM C LieMsiMM CBOEN OEATENbHOCTH);

(] OpuUeEHTMPOBATLCS B COAEPXKaHMM TEKCTa, MOHMMAaTb LENOCTHbIA CMbICIT TEKCTA, CTPYKTYPUPOBATb TEKCT; YCTaHaBNMBaTb B3aMMOCBA3b OMUCaHHbIX B TEKCTe
CcoBbITUN, ABMEHUIN, NPOLIECCOB;

[0 pestoMypoBaTb FMaBHY0 UAOEK TeKCcTa; NpeobOpa3oBbiBaTb TEKCT, «NEpPeBOAsi» €ro B APYryld MOAANbHOCTb, MHTEPNPETMPOBaTb TEKCT (XYAOXKECTBEHHbLIN M
HEXYO0XECTBEHHbIN — y4eBHbIN, HAayYHO-NONYNAPHBIA, MHPOPMALMOHHbIN); KPUTUYECKM OLEHMBATL coaepX)aHue 1 hopMy TekcTa.

KommyHukaTtusHbie YY[]

9.YMeHune opraH13oBbIBaTb y4eOHOEe COTPYAHUYECTBO U COBMECTHYIO AEATENBHOCTL C YYUTENEM U CBEPCTHUKaMU; paboTaTb MHANBUOYAIBHO U B Fpynne: HaxoanTb
obLee pelleHre n pa3peLlatb KOH(MKTbI HA OCHOBE COrNacoBaHUSA NO3ULMIA U y4eTa MHTepPecoB; OPMYNMpPoBaTh, apryMEHTUPOBATbL M OTCTauBaTb CBOE MHEHUE.

Ob6yyaroLmmnca cCMoxXer:

(] onpenensaTb BO3MOXHbIE POfM B COBMECTHON AEATENbHOCTMY;

(0 urpaTb ONpeAeneHHy porib B COBMECTHOWN AeATernbHOCTY;

0 npyHMMaTh No3uuunio cobeceHmka, NOHUMas NO3ULNIO APYroro, pasnuyaTb B €ro peyn: MHEHME (TOYKY 3peHus), 4oKa3aTenbCTBO (apryMeHTbl), hakTbl; rmnotessbl,
aKCUOMbI, TEOPUM; ONpeaenaTb CBOU OENCTBUSA 1 AEACTBMSA NapTHEpPA, KOTOpble CNOCOBCTBOBAaNM U NPenaTCTBOBaNU NPOAYKTUBHON KOMMYHUKaLIUW;

() CTPOUTb NO3MTUBHBLIE OTHOLLEHUS B NpoLecce y4ebHON 1 NO3HaBaTENbHOW AEATENbHOCTY;

(] KOPPEKTHO M apryMeHTUPOBaHO OTCTaMBaTb CBOK TOYKY 3PEHMS, B OUCKYCCUM YMETb BblABUraTb KOHTPApPryMeHThbl, nepedpasnpoBaTb CBOK MbICIb (BNageHune
MEXaHM3MOM 3KBMBAIIEHTHbIX 3aMeEH);

(] KPUTUYECKN OTHOCUTLCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM NPU3HaBaTb OLIMOOYHOCTb CBOEr0 MHEHMS (€CNM OHO TAaKOBO) U KOPPEKTUPOBATL €rO;

[0 npegnaratb anbTepHAaTUBHOE peLUEHNE B KOHINMKTHOM CUTyauuu;

[ BbIAENATbL 0OLLYI0 TOYKY 3pEHUst B ANCKYCCUW;

[0 goroBapmBaTbCs O NpaBuiax 1 Bonpocax Ans obCcyaeHns B COOTBETCTBUM C NMOCTABIIEHHON Nepes rpynnowv 3agaven;

(] opraHu3oBbIBaTh y4ebHOEe B3aMMOAENCTBME B rpynne (onpefensaTb obwme uenu, pacnpeaenaTb ponv, AoroBapmMBaTtbCsa ApYr ¢ APYroM U T. A4.);

(0 ycTpaHaTb B pamMkax Auarnora paspbiBbl B KOMMYyHWKaUMW, ODOYCNMOBMEHHbIE HENOHMMaHWeM/HEeNpUATUEM CO CTOPOHbI cobecedHuka 3agayn, OpPMbl MMM
cogepxaHusa guanora.

10.YMeHMe 0CO3HaHHO MCNOoNb30BaTh peveBble CpeAcTBa B COOTBETCTBUM C 3a4ayent KOMMYHUKaLUM NS BblpaXKeHWUsS CBOMX YYBCTB, MbICNeW 1 noTpebHocTen ans
NIaHMPOBaHUSA M perynsaumm CBoen AeaTesribHOCTU; BageHne YCTHON U MUCbMEHHOW peybto, MOHOTOrMYECKOM KOHTEKCTHOM peybio.

Ob6yyaroLmimncsa CMoxer:

(0 onpegensATb 3agady KOMMYHMKaLMM U B COOTBETCTBUM C Hel oTbnpaTb peveBble CPeacTBa;



0 oTBupaTb 1 UCNonb30BaThb peyeBble cpeacTBa B NpoLecce KOMMYHUKALMK C ApYruMn fioabMu1 (Auanor B nape, B Manow rpynne u 1. 4.);

() npeacTaBnATb B YCTHON UMW NMCbMEHHOW hopMe pa3BEPHYThIN NnaH CO6CTBEHHOW AEATENBHOCTY;

0 cobntogaTe HOPMbI NYBNMYHOM peyn, pernaMmeHT B MOHONOre 1 AUCKYCCUN B COOTBETCTBMM C KOMMYHUKaTMBHOW 3afayen;

[ BbiCKa3biBaTb 1 060CHOBbLIBaTb MHEHME (CY>KAEHWE) U 3anpalluBaTbh MHEHME NapTHeEpPa B pamKax Avanora; npMHMMaTh peLleHune B Xo4e amarnora u cornacoBbiBaTb
ero ¢ cobecegHMKOM; co3gaBaTb MMCbMEHHbLIE «KMULLMPOBAHHbLIE» U OPUrMHAanNbHbIE TEKCTLI C UCMOSNb30BaHMEM HEOBXOANMLIX PeYEBbLIX CPEACTB;

0 ucnonb3oBaTb BepbanbHble cpeacTsa (cpeacTaa Norm4yeckon CBA3n) Ans BblAeneHns CMbICNOBbIX O10KOB CBOEro BbICTYMNNEHNS;

0 ncnonb3oBaTb HeBepbarnbHble CPeACTBA UIK HarNsgHbIe MaTepuarnbl, NOAroTOBIEHHbIe/ 0TOGpaHHbIe Mo PYKOBOACTBOM yYUTENS;

0 genaTtb OLEHOYHbIV BbIBOA O AOCTWXKEHUM LIENN KOMMYHUKaLMM HENOCPEeACTBEHHO nocre

3aBepLUEHNS KOMMYHUKATMBHOIO KOHTaKTa M 060CHOBbLIBATbL €ro.

MpeameTHble:

OCHOBHbI€ NOHATUA XUMUM (YPOBEHb aTOMHO-MOJNEKYNAPHbIX NpeacTaBreHnn)

O6yvarowmncs HayumTcs:

0 knaccudmumpoBaTb OKCUAbl 1 OCHOBaHUSA MO CBOMCTBAM, KMCIOTbI 1 CONU MO COCTaBY;

(] onucbiBaTb COCTaB, CBOMCTBA M 3HAYeHUe (B NPUPOAE M NPaAKTUYECKOWN AEATENbHOCTU YernoBeka) NPoCTbIX BELLECTB — KMCnopoaa v BOAOPOAa;

() gaBaTb CPaBHUTESNbHYIO XapakTEPUCTUKY XMMUYECKUX SIEMEHTOB U BaXXHENLUNX COEOMHEHUN €CTECTBEHHbLIX CEMENCTB LLENOYHbIX METArsIOB 1 ranoreHos;

[0 nonb3oBaTbcsa NabopaTopHbIM 060PYAOBaHNEM N XMMUYECKON NOCYAON;

(] NpOBOANTb HECIMOXHbIE XMMUYECKME OMbIThbl U HAabMOAEHNST 3@ N3MEHEHMSIMU CBOWCTB BELLECTB B NPOLIECCE MX NMpeBpaLLeHni; cobnogaTe npaBuna TEXHUKK
©esonacHocTn Npu NpoBeeHNM HabnNtAeHUA N ONbITOB;

(0 pasznuyaTtb 3KCMNEPUMEHTANBHO KUCMOTbI U LEMNOYN, NONb3YysACh MHOUKAaTOpPaMu; 0CO3HaBaTb

HeobxogMMocCTb cobnoaeHnst Mep 6e3onacHoOCTM Npy 0bpaLLeHM C KUCNOTaMK LLENOYaMMU.

ob6y4arouwyuticsi MoJIy4um 803MOXKHOCMb Hay4YUMbCS:

(0 epamomHoO obpawambscs ¢ sewecmeamu 8 Mo8cedOHe8HOU KU3HU;

[0 ocosHagamb Heobxodumocms cobrirodeHus npasurl 3Kkonoaudecku besonacHo20 nosedeHus 8 okpyxarowiel rnpupodHol cpede;

0 noHuMamse cMblici U Heobxodumocmb cobritodeHus npednucaHud, npednazaemMbiXx 8 UHCMPYKUUSIX MO UCMOMb308aHUK0 rlekapcmes, cpedcme bbimogol Xxumuu u
op.;

00 ucnonb308ame nPUObpPemMEHHbIE KITHOYe8bIe KOMMeMEHMHOCMU MPU 8bINOIHEHUU Uccriedo8amesibCKUX MPOEKIMOo8 10 U3y4YeHUro ceolicms, criocobos nosy4yeHus
U pacrio3HasaHus eeu,ecms;

[0 pazsusamb KOMMYHUKaMUBHYIO KOMMemeHMHOCMb, UCMob3ys cpedcmea yCcmHOoU U nMUCbMEHHOU KOMMYHUKauuu npu pabome ¢ mekcmamu y4ebHuka U
donosniHUmMensHOU numepamypod, CrpagoYyHbIMU mabsiuyamu, rnposieisime 20MOBHOCMb K Y8aXEHUI0 UHOU MOYKU 3PEHUS Mpu 0BCYXOeHUU pe3yibmamos 8birnoIHEHHOU
pabomel;

[0 06beKMUBHO OUeHUBamb UHGopMayuUro 0 gelwjecmeax U XUMUYeCKUX rnpoueccax, Kpumu4ecku OmHOCUMbCS

K rcesdoHayyHoU uHgopmayuu, HedobpocosecmMHOU pekname, Kacaruwelcsl UCrnob308aHusi pa3sudHbix geujecms. Nepuoduyeckull 3aKOH U nepuodudeckasi
cucmema xumu4deckux anemeHmos . . MeHdeneesa.

CTpoeHue BewecTBa

OGyu4alowmnca HayumTcA:

0 knaccmuumnpoBaTb XMMUYECKUE SNIEMEHTBI HA MeTarnslbl, HEMeTansbl, 3MEMEHTbI, OKCUAbI U MMOPOKCUObI KOTOPbIX aMOTEPHbI, U MHEPTHbLIE 3NEMEHTbI (rasbl)
[OJ151 OCO3HAHNST BaXKHOCTU YNOPSIA0YEHHOCTUN Hay4YHbIX 3HAHUI;

U packpblBaTb CMbICA Nepunoguyeckoro 3akoHa [. . MeHaeneesa;

() onucbIBaTb 1 XapakTepu3oBaTb TabNNYHYO OpMY NEPUONYECKON CUCTEMbBI XMMUYECKUX SITEMEHTOB;



[] xapakTepn3oBaTb COCTaB aTOMHbIX SiAEP W pacnpeaeneHne Ynucna anekTpoHOB MO 3NEKTPOHHLIM COsSIM

aTOMOB XMMMWYECKNX 3NIEMEHTOB MarlbiX NEPUOLOB NEPUOANYECKON CUCTEMBI, @ TaKkKe Kanusi U Kanbuus;

[0 pasznuyaTtb BUObl XMMUYECKON CBSI3N: MOHHYIO, KOBANEHTHYIO NONSPHYHO, KOBANIEHTHYIO HEMOMSIPHYIO Y METANNNYECKY!O;

[0 usobpaxaTb 3NeKTPOHHO-NOHHbIE hOPMYIibl BELLECTB, 06pa3oBaHHbLIX XMMUYECKUMU CBS3SIMWU Pa3HOro BUAA;

[ BbISIBNATH 3aBUCMMOCTb CBOWCTB BELLECTB OT CTPOEHMUS UX KPUCTANIMYECKUX PELLUETOK: MOHHBIX, aTOMHbIX, MONEKYNSAPHbIX, METaNM4Yeckux;

[] xapakTepn3oBaTb XMMUYECKNE SNEMEHTbI U X COEOANHEHWUSI HA OCHOBE MOJIOXKEHMWS 3NIEMEHTOB B NEPUOONYECKON CUCTEME U OCODEHHOCTEN CTPOEHUS X aTOMOB;

(] onucblBaTb OCHOBHbIE aTanbl oTKpbITMA . . MeHgeneeBbiM Nepnoanyeckoro 3akoHa

(] NnepMogu4ecKon CUCTEMbI XMMNYECKUX SNIEMEHTOB, XM3Hb 1 MHOrOODOPAa3Hy Hay4YHYl0 AeSTENbHOCTb YYEHOTO;

(] xapakTepr3oBaTb Hay4HOE N MMPOBO33PEHYECKOE 3HAYEHNE NEPNOLNYECKOTO 3aKOHa

U nepnoaun4eckon cnctemMbl xmmmyeckmx anemenTos [. 1. MeHaeneesa,;

(] oco3HaBaTb Hay4YHblE OTKPbITUS Kak pe3ynbTaT ANUTEeNbHbIX HabnMogeHWIA, ONbITOB, HAYYHOW NONEMUKU, NPEOAONIEHNS TPYAHOCTEN N COMHEHUN.

O6yyarowjuticsi MoJy4um 803MOXXHOCMb Hay4YUMbCSI;

(1 oco3Hasamb 3Ha4YeHUE Meopemuyeckux 3HaHul Osis rpakmuyYeckol OessmesibHOCMU HYesl08eKa; OnuChi8amb U3yYEHHbIe OOBbEeKMbl KaK cucmeMsbl, MpUMeHsIs
JI02UKY CUCMEeMHO20 aHasu3a;

0 NnpumMeHsIMb 3HaHUs1 O 3aKOHOMEPHOCMSIX Iepuo0uYecKol cCUCMEeMbl XUMUYECKUX rieMeHmo8 07151 06bscHeHUs U rnpedsudeHust c8olicme KOHKPEMHbIX 8eU,eCms;

0 passusampb UHGOPMaUUOHHYIO KOMIemeHmMHOCMb nocpedcmeom yanybrneHuss 3HaHUl 06 ucmopuu cmaHOo8/IeHUSI XUMUYECKOU HayKu, €. OCHOBHbIX MOHAMUU,
repuoduYyecKko20 3aKOHa Kak 0OHO20 U3 8aXXHeUWUX 3aKOHO8 rpupoObl, @ MakKXe 0 COBPEMEHHbIX OOCMUXEHUSX HayKu U MeXHUKU.

MHoroo6pasune xumMmm4eck1ux peaxkuum

OGyuaroLwmnca HayumTcs:

[ 06BACHATb CYyTb XMMMWUYECKUX NMPOLECCOB U UX NMPUHLMNUANbHOE OTNYNE OT (PU3NYECKNX;

(] Ha3blBaTb NPU3HAKM U YCITOBUSA NPOTEKAHNSI XUMUYECKUX peaKkLnii;

[0 ycTaHaBnMBaTb NPUHALIEXHOCTb XMMUYECKOW peakummn K onpegenéHHomy Tuny no ogHOMY M3 KrnacCMUKaALMOHHBIX MPU3HAKOB: MO YMCMY U COCTaBY UCXOLHbIX
BELLECTB W MPOAYKTOB peakumn (peakumm cCoeQUHEHUs!, pa3noXeHusl, 3aMeLleHns 1 oOMeHa); No BbIAENEHUIO UMK MOTMOLEHNIO TENMOThI (PeakLMn 3K30TEPMUYECKME U
3HOOTEPMUYECKME); MO U3MEHEHMIO CTEMEHEN OKUCIEHWUS] XUMUYECKMX INEMEHTOB (Peakuun OKUCIUTENbHO-BOCCTAHOBUTENbHLIE); NO 06paTUMOCTM NpoLecca (peakumu
obpaTtumble U HeobpaTuMble);

(] Ha3blBaTb (haKTOpPbI, BMSIOLLME HA CKOPOCTb XUMUYECKUX peaKLmii;

(] Ha3blBaTb haKTOpbI, BAMSOLWME HA CMELLEHNE XUMUYECKOro paBHOBECUS;

(] cocTaBnaTb YpaBHEHUsI 3MEKTPONUTUYECKON AuccoumauLmnm KUCNOoT, LWeroYei, Conet; NoMHbIe U COKpaLLEHHbIe MOHHbIE YpaBHEHWsI peakuuin oGMeHa; ypaBHEeHWs
OKUCNUTENbHO-BOCCTAHOBUTENbHBLIX peaKkLuuii;

[0 NporHo3mpoBaTb NPOAYKTHI XMMUYECKUX peakumii no hopMynam/Ha3BaHUSIM UCXOAHbIX BELLECTB; OonpeaensaTb UCXOAHbIe BeLecTBa No hopMynam/HasBaHUsaM
NPOAYKTOB peakuuu;

(] cocTaBnATb YpaBHEHUSI peakuuii, COOTBETCTBYIOLLMX NOCNEA0BATENBLHOCTM («LLEMOYKEY) NPEBPALLEHUA HEOPraHNYECKMNX BELLIECTB Pa3fIUYHbIX KIaCCOB;

(] BbISIBMATL B NPOLLECCE IKCMEPUMEHTA NPU3HAKKU, CBUAETENBLCTBYIOLLME O NPOTEKAHUN XUMUYECKOW peakLuu;

(] NpUroTOBNATL PacTBOpPbI C ONpeaenéHHON MacCoBOWM JoNnel pacTBOPEHHOTO BELLECTBA;

[l onpenensaTb xapakTep cpenbl BOAHbLIX PACTBOPOB KUCIOT U LWenoYeit Mo MU3MEHEHUIO OKPAaCKN NHAMKATOPOB;

(] NpoBOANTb KA4YeCTBEHHbIE peakuun, noaTeepXxaatLme Hanmyme B BOAHbIX pacTBOpax BELLECTB OTAENbHbIX KAaTUOHOB 1 aHNOHOB.

O6yyarowjulicsi MosTy4um e603MOXHOCMb Hay4YUMmbCS:

[ cocmaensme MOJIEKY/ISIPHbIE U MOJIHbIE UOHHLIE YPaBHEHUS MO COKPaUW,EHHbLIM UOHHBIM YpaBHEeHUSIM;

0 npusodumsb npumepsl peakyul, nodmeepxoarouux cyuecmeosaHue 83auMocesiau Mexoy OCHO8HbIMU KriaccamMu HeopaaHU4YeCcKUX eeuecms;

[0 npoeHo3uUposamsb pe3yribmamal 8030elicmausi pPas/iuydHbiX hakmopos Ha U3MEHEHUE CKOPOCMU XUMUYECKOU peakyuu;



(0 mpoeHo3uposamsb pe3yribmamal 8030elicmaeusi pas/iuyHbiX hakmopos Ha CMeWeHUe XUMUYECKO20 pagHO8ECUSI.

MHoroo6pasue BewecTB

O6yvarowuncsa HayumTcs:

() onpefensATb NPMHaANEXHOCTb HEOPraHNYeCKUX BELLECTB K OAHOMY U3 U3YYEHHbIX KNaccoB/rpynn: MeTansbl U1 HeMeTarnrbl, OKCMAbl, OCHOBaHWS, KUCMNOTbI, COMM;

[0 cocTaBnATb (OOPMYrbl BELLECTB MO UX Ha3BaHUSIM;

() onpefensTb BaNeHTHOCTb U CTENEHb OKUCMEHNS 3NIEMEHTOB B BeLLECTBaX;

[0 cocTaBnsaTb OPMYIibl HEOPraHNYECKNX COEOMHEHWUM NO BaNEHTHOCTAM WM CTEMEHsIM OKUCIIEHUS SNIEMEHTOB, a Takke 3apsiiaM MOHOB, yKasaHHbIM B Tabnuvue
pacTBOPMMOCTM KUCINOT, OCHOBAHWIA U CONew;

[ 0O BACHATL 3aKOHOMEPHOCTU U3MEHEHMWS (PU3NYECKUX Y XUMNYECKMX CBOWCTB NPOCThIX BELLECTB (METaNIoB 1 HEMETAIOB) M X BbICLUMX OKCUAO0B, 0O6pa30BaHHbIX
areMeHTamMm BTOPOro 1 TPETLEro NEPUOJOB;

(] Ha3biBaTb O6OLLME XMMMUYECKUE CBONCTBA, XapakTepHbIe Ans rPynn OKCUAOB: KUCIOTHbLIX, OCHOBHbIX, aM({OTEpPHBbIX;

(] Ha3bIBaTb 06LLME XMMUYECKME CBOWCTBA, XapaKTePHbIE NS KaXA0ro U3 KNacCoB HEOPraHMYeCKMX BELLLECTB: KUCIOT OCHOBaHWUIA conew;

[ npuBOANTbL NPMMEPLI peakuuii, NOATBEPXAAIOLLNX XMMUYECKNE CBONCTBA HEOPraHMYECKMX BELLIECTB: OKCMA0B, KUCIOT, OCHOBaHWI U CONew;

(] onpefensiTb BELLECTBO-OKUCINTENDb U BELLECTBO-BOCCTAHOBUTESb B OKUCMMTENbHO-BOCCTAaHOBUTENbHbBIX PeaKLMsX;

(] cocTaBnATb OKUCNUTENBHO-BOCCTAHOBUTENbHBIN 6anaHc (4N M3y4YeHHbIX peakumin) No NpeanoXeHHbIM CXxemam peakuni;

[ npoBoAnTbL NabopaTopHble ONbITbl, NOATBEPXAAKOLLNE XMMUYECKME CBOMCTBA OCHOBHbIX KNacCoB HEOPraHNYeCKUX BELLECTB;

(0 npoBoauTb nabopaTopHble OMbITbl MO MOMYYEHUO U cobupaHnio ra3oobpasHbix BeLLecTB: BOOAOPOAA, KACMOPOAA, YrMeKUCroro rasa, ammmaka; CoCTaBnsTh
YPaBHEHUSA COOTBETCTBYIOLLMX PEAKLWA.

O6yyarowjulicsi MosTy4um e03MOXXHOCMb Hay4YuUMmbCsi:

[0 mpoeHOo3upo8amb XUuMUYecKuUe ceolicmeaa geu,ecme Ha OCHO8e UX cocmaea U CMpOeHUsl;

00 npoeHo3uposampe crOCOBHOCMb 8ewecmaa nNposissisimb OKUCITUMEIbHbIEe UNTU 80CCMaHo8UMerbHbIe ceolicmea C y46momMm cmerneHel OKUCIEHUS 3/1eMeHMmos,
8X0051LUX 8 €20 cocmas;

[ 8bIsI6IAMBb CyUW,eCmeo8aHUe 2eHeMUYECKOU 83aUuMOC8s13U Mex0y seuwjecmeamu 8 psidy: nNpocmoe 8eu,ecmeo — OKCUO — a2udpoKcUO — COJib;

[0 xapakmepu3ogamb 0cobbie ceolicmea KOHUEHMPUPOB8aHHbLIX CepHOU U a30mHoU Kucom;

00 npusodumb MpuUMepPbI ypasHeHUl peakyud, f1exaujux 8 OCHO8€e NMPOMbIWIIEHHbBIX Crlocob08 MosyvYeHUs aMmuaka, cepHol KUCIIombl, Yya2yHa u cmaru;

00 onucbkigamb ¢huduyeckue U XUMUYeCKUe MpoUeccChl, I8MISUWUECS YaCmbio Kpy2080poma 8eu,ecms 8 npupooe;

(] ope2aHu308bI8amb, MPOBOOUMb yYEHUYECKUE MPOEKMbI Mo Ucced08aHU0 C80UCME8 8eUecms, UMEIOUUX 8aXHOEe MPakKmu4Yyeckoe 3HaqyeHue.

3. CopepxaHue y4yeb6HOro npeamera

B cucteme ectecTBEHHOHAy4YHOro 06pa3oBaHUsA XMMUS Kak y4ebHbIN NpeaMeT 3aHUMaeT BaXKHOE MECTO B MO3HAHMU 3aKOHOB MpUpoAbl, POPMUPOBAHUN Hay4HOW
KapTUHbI MMpa, CO30aHMU OCHOBbLI XMMNYECKMX 3HAHUIN, HEOOXO0AMMBIX AN NMOBCEOHEBHOW XM3HU, HABLIKOB 340p0OBOro 1 6e30nacHoro Ans YenoBeka N OKPYXKaKLLEN ero
cpenpbl 06pasa Xx13HW, a Takke B BOCMUTAHWUMN IKONOMMYECKOW KymnbTypbl.

YCNeWwHoCTb M3y4YEeHUss XUMUWN CBsidaHa C OBMafdeHUEM XMMUYECKUM N3bIKOM, cobntogeHumem npaeun 6e3onacHor paboTbl Npy BbIMNOMHEHWUM XUMUYECKOTO
3KCNepuMeHTa, 0CO3HaHNEM MHOTOYUCIIEHHBIX CBA3EN XMMUX C APYrMMU NpeaMeTamu LLKOSTbHOro Kypca.

Mporpamma BkntovaeT B cebsi OCHOBbI HEOPraHUYECKOW U OpraHn4eckon xmmMmun. naBHOM ngeen nporpammel ABMSETCA co3aaHne 6a3oBOro KOMMeKkca OnopHbIX
3HaHMIN MO XMMUU, BbIPaXEHHbIX B (hOpMe, COOTBETCTBYIOLLEN BO3pacTy 06yyaroLwmuxcs.

B cogepxaHun gaHHOro Kypca npeacraBrieHbl OCHOBOMNonarawLwme XMMmyeckne TeopeTnyeckme 3HaHus, BKIoyarLwme nsydeHme coctaBsa U CTPOEHUS BeLLECTB,
3aBMCUMOCTM UX CBOWCTB OT CTPOEHMS, NPOrHO3MpoOBaHWE CBOMCTB BELLECTB, UCCrefoBaHUe 3aKOHOMEPHOCTEN XUMMYECKUX NpeBpaLLeHuUid 1 NyTen ynpaBreHus umu B
Lenax nonyyYyeHus BeLecTs U MaTtepuaros.
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TeopeTnyeckyto OCHOBY U3YyYEHUS HEOPraHWM4eCKoN XMMUK COCTaBrsieT aTOMHO-MOMeKynapHoe ydyeHue, MNepunoanyeckun 3akoH O.U. MeHgoeneeBa ¢ kpaTkumu
CcBeJEeHMsIMUN O CTPOEHUM aToMa, BUAAX XMMUYECKOWN CBA3WN, 3aKOHOMEPHOCTAX NPOTEKAHNS XUMUYECKUX peakuni.

B n3ydeHun kypca 3HauutenbHas porib OTBOAUTCH XUMUYECKOMY 3KCMEPUMEHTY: NMPOBEAEHMI0 MpaKkTUYecknx n nabopaTopHbIX paboT, onvcaHuio pesynbTaToB
YYEHUNYECKOro aKcnepumMmeHTa, cobnoaeHmo Hopm 1 Npaemn 6esonacHom paboTbl B Xummdeckon nabopatopun.

Peanusauns gaHHOM nporpaMmel B npouecce oby4eHns no3Bonut obyvatommMcs YCBOUTb KITHOYEBbIE XUMUYECKME KOMMETEHLMMN N NOHATL POIb U 3HAaYEeHMe XMMnn
cpeau opyrux Hayk o npupoge.

N3yyeHne npegmeTa «XvMusi» B 4acTu hOpMMPOBaHNS y 00yYaloLLmMXCca Hay4YHOro MMPOBO33PEHUS], OCBOEHMS 0DLLeHayyYHbIX MeToaoB (HabnogeHne, namepeHue,
3KCMEPUMEHT, MOLAENUPOBaHKE), OCBOEHNS NPAKTUYECKOro NPUMEHEHNST HAaYYHbIX 3HaHWI OCHOBaHO Ha MEXNPeAMETHbIX CBA3SAX € npegMeTamu: «buonorusy, «Feorpadms»,
«WcTtopusa», «Jlutepatypa», «MatemaTunkay, « OCHOBbI 6€30NaCHOCTU XU3HEAEATENbHOCTMY, «Pyccknii a3blk», «Pusmka», «3konorusay.

NMepBOHaYanbHbIe XMMUYECKNE MOHATUA

MpeomeT xumun. Tena u BewectBa. OCHOBHble MeTOAbl MO3HAHMA: HabNAEHUE, N3MEpPEHNE, IKCMEPUMEHT. PU3NYECKME U XUMUYECKME sBNeHus. Ynctole
BewecTBa n cmecn. Cnocobel pasgeneHns cmecen. ATom. Monekyna. Xumuieckuii anemMeHT. 3Haku XMMMUYeCKuX anemMeHToB. [1pocTble 1 CroXHble BelecTBa. BaneHTHOCTb.
3akoH NOCTOSHCTBA COCTaBa BeLlecTBa. Xumnyeckue popmynbl. MHaekcobl. OTHOCUMTENbHAs aToMHas U MonekynspHasi Mmaccel. MaccoBas 4ONst XMMUYECKOro afieMeHTa B
coeguHeHMn. 3aKOH COXpaHeHus1 Macchl BewecTB. Xumudeckne ypaBHeHus. KoadduumneHTsl. YCnoBmsa 1 NnpusHakm npoTekaHns XMMUYecknx peakumn. Monbs — egnHmua
KonudecTBa BellecTBa. MonsgpHas macca.

Kucnopoga. Bogopoga

Kucnopoa — xvMnyeckun aneMeHT n npocTtoe BellecTBo. O30H. CocTaB Bo3gyxa. dusmyeckme n XMMmnyeckne CBoncTea kucnopoga. lonyyeHve un npumeHeHue
kucnopoga. TennoBon apdeKkT XMMU4ecknx peakuuin. NMoHATMe 06 3K30- 1 S3HOOTEPMUYECKUX peakuusax. Booopoa — XMMmnyecknin aneMeHT 1 npocToe BelecTBo. duanyeckne
N XMMUYeckue cBovicTBa Bogopopa. lNMonyyeHnve Bogopopa B nabopartopun. NonydeHne Bogopoga B MPOMbILNEHHOCTU. [lpuMmeHeHne Bogopoda. 3akoH Asoragpo.
MonsapHbIn 06bem rasoB. KauecTBeHHble peakLmmn Ha razoobpasHble BelecTBa (kucrnopog, Bogopos). O6bemMHble OTHOLLIEHUS ra30B NPU XMMUYECKUX peakuusix.

Boga. PacTteopsbl

Bopa B npupogae. KpyroBopoT BoAb! B npupoae. dusnyeckue n xmmmyeckme cBoncTaa BoApl. Pactsopbl. PacTBopumocTb BelecTB B BoAe. KoHLeHTpaLmsa pacTBOpOB.
MaccoBasi gonsi pacTBOPEHHOro BeLLeCTBa B pacTBope.

OCHOBHbI€E KInacCbl HEOPraHNYECKNX COeaNHEHNN

Okeupbl. Knaccndukaumsa. HomeHknatypa. dusnyeckue CBOMCTBA OKCMAOB. XMMUYECKME CBOMCTBA OKCMAOB. [lonyyeHne u npumeHeHue okcmpoB. OCHOBaHUA.
Knaccudukauusa. HomeHknatypa. ®unsmyeckne CBOWCTBA OCHOBaHWI. [onydyeHne ocHOBaHWA. XMMUYECKMe CBOWCTBA OCHOBaHWW. Peakuust HenTpanusaumm. Kucnothbl.
Knaccudpumkauma. HomeHknatypa. dunsmyeckne cBoMCTBa KMCNOT. [lonyvyeHne n npyuMeHeHne Kncnot. XvMMuyeckne CBOMCTBA KUCNOT. MHAmkaTopbl. MI3ameHeHne okpacku
WHAMKATOPOB B pa3nuyHbix cpedax. Conun. Knaccndukaumnsa. HomeHknaTtypa. dusmdeckue cBorictBa conen. lNonyyeHme n npyumeHeHne conen. Xummyeckne CBOMCTBA CONen.
eHeTMYeckas CBA3b MexXAy KraccamMu HeopraHnyecknx coeguHeHun. NMpobnema 6e3o0nacHOro UCMonb30BaHMS BELLECTB U XMMUYECKUX peakLuMin B NOBCEOHEBHOW XU3HMN.
TokcuyHble, roproumne 1 B3pbiBOONAcHbIe BellecTBa. belToBas xuMmnyeckas rpaMoTHOCTb.

CTtpoeHue aToma. Nepuoamyecknini 3aKoH 1 nepuoamyeckasl cuctema xummdecknx anemeHtos [1.V. MeHgeneesa

CTpoeHue atoma: a4po, aHepreTuyeckuin yposeHo. CocTaB gpa aTomMa: NPOTOHbI, HEMTPOHbI. M3oTonkl. Mepuoanyeckuin 3akoH .M. MeHaeneesa. Neprnognyeckas
cuctema xmmmdeckmx anemeHtos .. Menpeneesa. ®Pu3n4ecKkMid CMbICIT aTOMHOro (MOPSAKOBOr0) HOMepa XMMUYECKOro afeMeHTa, HoMepa rpynnbl U nepuopa
nepvoanyeckon cuctembl. CTpoeHue sHepreTuyecknx ypoBHen aTtoMoB nepBbix 20 XMMUYECKNX aneMeHTOB nepuoanyeckon cuctemsl .U. MeHaeneesa. 3akoHOMEpPHOCTU
N3MEHEHNsI CBOMNCTB aTOMOB XMMWYECKUX SNIEMEHTOB U UX COEAMHEHUI Ha OCHOBE MOMOXeHMs B nepuoanyeckon cucteme .M. MeHgeneeBa n CTpoeHust atoma. 3HavyeHune
Meprnoguyeckoro 3akoHa .. MeHgeneesa.

CTtpoeHue BewecTB. Xummnyeckasi CBA3b

OnekTpooTpMLaTENBHOCTE aTOMOB XUMWYECKUX 3nemMeHToB. KoBaneHTHas xummuyeckas CBsA3b: HeronsdpHas v nonsipHasi. [MoHATMe O BOOOPOAHOM CBS3W U ee
BNMSHUM Ha PU3MYECKME CBOVCTBA BELLECTB Ha NpuMepe Boabl. loHHas cBA3b. MeTannuyeckasi CBA3b. TuMnbl KPUCTaNMYECKMX PELLETOK (aTOMHas, MOSeKyrnsipHas, MOHHas,
MeTannuyeckas). 3aBUCMMOCTb (PM3NYECKNX CBONCTB BELLECTB OT TMNa KpUCTanInM4eckomn peLueTKu.



Xummyeckme peakumm

lMoHATME O CKOPOCTU XMMUYECKON peakumn. PakTopbl, BMSIOLWME HA CKOPOCTb XMMUYECKoN peakuun. MNMoHaTve o katanmsaTtope. Knaccudpukaums XMMu4eckmx
peakumi No pasnuMyHbIM NpU3HaKaMm: YMCMY U COCTaBY MCXOLHbIX U MOMYYEHHbIX BELLECTB; U3MEHEHWIO CTENEHEN OKUCIIEHUS aTOMOB XMMUYECKUX 3NIEMEHTOB; MOrMOLLEHWNIO
UK BblAENEHNIO SHEPTUN. DNEKTPONUTUYECKAs AMccounaunsa. ANeKTponuTbl U HeANeKTponuTbl. MoHbl. KaTnoHbl 1 aHMOHbI. Peakumm MoHHOro o6 MeHa. Y cnoBusi npoTekaHus
peakumi MOHHOro obmeHa. OnekTponuTudeckast guccoumnaums KicnoT, wenodvern n conen. CteneHb okucneHus. OnpeaeneHne CTeneHn OKUCNEHUs aTOMOB XMMUYECKNX
anemMeHToB B coeaunHeHunsax. Okncnutens. BocctaHoBuTenb. CyLLHOCTb OKACNIUTENBHO-BOCCTAHOBUTENMBHbBIX PEaKLMA.

Hemetanne! IV — VII rpynn n nx coegmuHeHms

lMonoxeHne HemeTanmnoB B NepuMoau4eckon cucteme xmmudeckux anemeHTtoB [O.N. MeHpeneea. O6wme cBowicTBa HemeTanmnoB. [anoreHbl: gusmyeckue u
XnMmyeckme conctBa. CoeMHEHMS ranoreHoB: XNopoBOAOpOoa, XNOpoBOAOpOoAHas Kucnota u ee conu. Cepa: dusmyeckme n xummdeckme coiictea. CoeguHeHUs cepbl:
cepoBofopoa, cynbcuabl, okcnabl cepbl. CepHasi, cepHUCTasi u cCepoBOOPOAHANA KACMOThI U UX CONn. A30T: buanyeckme n xummyeckne ceomcTea. AMMuak. Conv aMmmoHms.
Oxkcuapl a3ota. A3oTHas kucnoTa u ee conu. ®ocdop: usnyeckme n xummudeckne ceonctea. CoeguHeHmns pocdopa: okeung docdopa (V), optodocdopHast kKucnorta u ee
conu. Yrnepoga: dusm4eckue n xummyeckne csoncTtea. AnnoTponus yrnepoga: anmas, rpadur, kapbuH, dpynnepensl. CoeamHeHns yrnepoga: okeugpl yrnepoga (I1) n (1V),
yronbHas kucnota n ee conun. KpemHun n ero coeanHeHus.

MeTtannbl 1 Ux coegnHeHus

lMonoxeHne MeTannos B NepUoanYecKkon cucteme xumudecknx anementos .M. Mengeneesa. Metannbl B npupoge u obwme cnocobbl nx nonyveHus. Obwme
dmsmdeckne ceoricTBa meTannos. O6WMe XMMUYECKMe CBOWCTBA METasnfoB: peakuun C HemeTanmnamu, KUCIoTamu, COnsamMu. ONEeKTPOXMMUYECKUN pAg HanpshKeHun
meTannoB. LlenoyHble metannel U ux coegmHeHusa. LLlenoyHo3zemenbHble MeTanfbl U UX COeanHeHUs. ANOMUHUA. AMOTEPHOCTb OKCMAA M rMOpoKCMaa antoMUHUS.
XKeneszo. CoegmHeHuMs xenesa 1 X CBONCTBA: OKCuAbl, rmapokcmabl n conu xxenesa (11 v ll1).

MepBoHavanbHbIe cBeaeHNsi 06 OpraHNYeckMx BeLecTBax

lMepBoHayarnbHble CBEAEHNS O CTPOEHUN OpraHNYeckuX BelecTB. YrneBoaopoabl: MeTaH, 3TaH, 3TuneH. ICToOYHuKM yrneBoaopoaoB: NPUPOaHbIN ras, HedTb, Yronb.
Kucnopopcopepxatume coegUHeEHUs: cnupTbl (METAHONM, 3TAHON, MULEPWH), KAPOOHOBLIE KUCMOThLI (YKCYCHas KMCNOoTa, aMMHOYKCYCHasi KUCIoTa, CTeapuHOBasi 1 OfleMHOBas
KucnoTbl). Brionornyeckn BaxkHble BELLECTBA: XMPbI, IMI0K03a, 6enkn. XMMmnyeckoe 3arpsa3HeHre OKpyKatoLLEen cpeabl U ero NocneacTBus.

Tunbl pacyeTHbIX 3agav:

BbluncneHve MaccoBoy 40NN XMMUYECKOro anemMeHTa rno opmyrie CoeAnHeHs.

YcTaHoBneHne npoctenwen gopMynbl BeLLECTBa MO MacCOBbLIM AOMSM XUMUYECKNX SNTIEMEHTOB.

BbluMcneHms no XMMMYECKNM ypaBHEHMAM KONMYeCTBa, 06bema, Macchbl BELLLECTBA NO KOMMYeCcTBY, 06beMy, Macce peareHTOB U NPOaYKTOB peakLuu.

PacueTt maccoBow Jonu pacTBOPEHHOrO BELLECTBa B pacTBOpeE.

MpumepHble TeMbl NpaKTU4YeCcKMx paboT:
JlabopaTtopHoe obopyaoBaHue n npuembl obpaleHuns ¢ HuM. MNMpaeuna 6e3onacHo paboTbl B XMMUYECKON nniabopaTtopuu.
OuuncTka 3arpsi3HEHHOM NOBAPEHHOW CONM.
Mpu3Haky NpoTeKaHMsa XMMUYECKUX peaKkLni.
lMony4yeHune kncrnopoaa u nsyveHme ero CBOMCTB.
lMony4yeHne Bogopoaa 1 U3ydyeHue ero CBOMCTB.
[MpuroToBneHe pacTBOPOB C onpeaeneHHON MacCoBOW JONen pacTBOPEHHOrO BeLLecTBa.
PelueHune akcnepumeHTanbHbIX 3a4ad No TeMe « OCHOBHbIE KINacChl HEOPraHMYECKUX COEQUHEHNIY.
Peakunun noHHoro obmeHa.
KauecTBeHHbIE peakunn Ha MOHbI B pacTBOpE.
0. lMonyyeHne ammmaka n n3yvyeHme ero CBOMCTB.
11. [MonyyeHue yrnekncnoro rasa n nsydyeHne ero CBOMCTB.
12. PelueHune akcnepumeHTanbHbIX 3agad no teme «Hemetannbl IV — VI rpynn 1 ux coeauHeHnn».
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13. PelweHuve akcnepumeHTanbHbIX 3agay no Teme «MeTtannbl 1 UX COEANHEHUS».
4, TemaTn4yeckoe nNiaHUpoBaHue C y4eToM pabouen NnporpamMmmMbl BOCNUTaHUA
8 knacc (2 yaca B Hegento, Bcero 68 yacos)
ypr‘fxa Tema ypoka CopepxaHue (AnpaKkTuyeckue eamHULbI) XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU 0Oy4alowmxcs
Ha4yanbHble NOHATUA U 3aKOHbI XUMUM (20 4)
1 MpeameT xumuu. Tena wu BeuwectBa. CponctBa BewecTB. | O6bSACHAMb, YTO NPEOMETOM MU3YYEHUS XMMUU SIBNAIOTCA BellecTBa, WX
Ponb xumun B un3Hu | OTanoHHble ur3nyeckne CBOWCTBA BELLECTB. | CBOWCTBA W NpeBpaLLEHWSI.
Yyenoseka MaTepwuansl " matepuanosegeHue. | Pasnuyame Tena v BelwecTBa, BeLecTBa U MaTepumarnbl.
XvmMmudeckne sBneHunsi. Ponb XMMWM B XU3HW | YemaHaenueamps NPUYMHHO-CMEACTBEHHbIE CBA3M  MeXOy CBOWCTBaMMU
COBPEMEHHOI0 obuecrtBa. OTHoOLEHVE | BELLECTB U UX NMPUMEHEHNEM.
obLecTBa k xumun: xemodunus n xemopobus. | Xapakmepuzogams NOMNOXKUTENbHYIO U OTPULATENBHYIO POfb XUMUWN B XWU3HU
HdemoHcTpauuun. Konnekums matepmanoB u | coBpeMeHHoro obuiecTsa.
N30Eenun n3 HUX. ApaymMeHmuposamp CBOI NO3MLMIO0 MO OTHOLLIEHWUIO KXeMOUIUN n xeModobumm
JNlabopaTtopHbie onbiTbl. 1. O3HakoMneHve
C Konnekumen nabopartopHow nocyasbl
2 MeTtogbl  usydeHus | Metogbl un3ydeHus xumumn.  HabnwogeHuwe. | Xapakmepu3ogamb OCHOBHble MeETOAbl MW3YYEeHUs eCTeCTBEHHO-HayYHbIX
XUMUK OkcnepumeHT  MopenupoBaHue. Mogenu | gucumnnuH.
MaTepuanbHble (BELLECTBEHHbIE) M 3HaKoBble | [Tpugodumpb NpUMepbl MaTepuanbHbIX U 3HAKOBbIX, UM CUMBOSbHbIX,
(cumBOnbHbIE). Mofernemn, ucnonb3yembix Ha ypokax usmku, Guonornn n reorpacumm.
DemoHcTpauun. Mogenu, ucnonbsyemble Ha | Cobupamb 06GBbEMHbIE U LLAPOCTEPXKHEBbLIE MOAEMNMN HEKOTOPbLIX XUMUYECKNX
ypokax dwuaukn, 6uonormm un reorpacum. | BellecTs
O6GBbEMHbIE M LLIAPOCTEPXHEBBLIE  MOLENN
HEKOTOpPbIX XMMWUYECKMX BellecTB. Mogenu
KpUCTaNIMYECKNX PELLETOK
3 ArperaTHble Masbl. Xuagkoctn.  Teépable  BewlecTBa. | Pasiudams Tpu arperaTHbIX COCTOSIHUS BellecTBa.
COCTOsIHMSA BellecTB | BaaumHble nepexogbl BelwlecTBa M3 OOHOMO | YcmaHaenueamb B3aMMOCBA3b MEXOY arperatHbIMU COCTOSIHUSIMU Ha OCHOBE
arperaTHOro COCTOSIHUSI B [pyroe: BO3rOHKa | B3aMMHbIX MepexodoB BeLlecTBa.
(cybnumaumsi) n gecybnumaumsi, KoHaeHcaumst | Mnmnrocmpupogams B3anMHbIe Nepexobl BELLLECTB NpumMepamu.
W ucnapeHue, Kpuctannusaumus u nnasneHue. Habnwodamb XuMUYECKUA SKCNepuMeHT W Jdeflampb BbIBOObI Ha OCHOBE
DemoHcTpauun. CobupaHne npubopa ans | HabnogeHwui
nony4yeHns rasa " npoBepka ero
repMeTu4HocTu. BosroHka cyxoro nbga, ropa
unun HadbTtanuHa. ArperatHble COCTOSIHUS BOApbI.
JNlabopaTtopHbie onbiTbl. 2. [lpoBepka
repMeTU4HOCTU Npubopa Ans NonyyYeHus rasos




lMpakmuyeckas MpaBuna TexHWKM 6e30nNacHOCTU U HekoTopble | Pabomams ¢ nabopaTopHbiM  00OpydOBaHMEM W HarpeBaTeribHbIMU
paboma 1 Buabl paboT B xumudeckon nabopatopun npubopamun B COOTBETCTBUM NPaBuUiamMmmn TEXHNKM Be3onacHoCTu.
(kabuHeTe xummnm) BbinonHAmb NpocTeilume MaHunynauum ¢ nabopatopHeiM ob6opyaoBaHMeM: ¢
nabopaTopHbIM LWITAaTUBOM, CO CMIMPTOBKON
LHomawHut HabntogeHue 3a ropsiien ceeyon BbinonHsame 6e3onacHble B AOMAaLLHUX YCITOBUSIX 3KCMEPUMEHTLI, MPOBOAUTL
aKcrepumMeHm HabnageHns 3a ropsiLen CBe4on.
Ogbopmiamp OTYET O npogenaHHon paboTe C MCMOoNb30BaHUMEM PYCCKOro
(poaHoro) si3blka 1 s3blka XUMUn
dusnyeckme dusmdeckne saeneHusa. Yuctble BewecTBa W | Pasnudame PU3NYECKME N XUMUYECKME SBMNEHNS, YACTbIE BELLLECTBA U CMECHU.

ABMNEeHUs — Kak
OCHOBa pasfeneHuns
cMecel B XMMUn

cMmecu. TOMoreHHble U reTeporeHHble CMeCW.
Cmecu rasoobpasHble, Xuakue W TBEpAble.
Cnoco6Gbl pasaeneHns cMeceid: neperoHka, unm
AMCTUNNAUNA, OTCTauBaHue, (UNbTpoBaHue,

Kpuctannusauus h BblMapvBaHue.
XpomaTtorpadus. NpumeHeHne aTnx cnocobos
pasgeneHnss  cmeced B nabopaTopHown

npakTuke, Ha NPOU3BOACTBE U B ObITY.
OeMoHcTpauun. Paspenenne OBYX
HECMELUNBAKLLUXCHA KUOKOCTEN C MNOMOLLBIO
AenurensHOW BOPOHKW. [Ouctunnatop v ero
paboTa. YcTaHoBka Onsi punbTpoBaHust uU eé
paboTta. YcTaHoBKa AnNs BbiNapvMBaHusa U eé
paboTta. Konnekuusi GbITOBbIX MpubopoB Anst
pUNbTpPOBaHNSA BO34yXxa. Pasgenenne
KpacsiLero BellecTBa doyiomacTepa ¢ MOMOLLLH
MeToda GymaxkHoM xpomaTorpaduu.

NaGopaTtopHble onbiTbl. 3.03HaKkoMneHne
C MVHepanamu, ob6pasyroLmnmm rpaHunT.
4. MNpurotoBnexne reTeporeHHom cmecu

NOPOLLKOB Cepbl C XXelle3oM U UX pasgerieHme

Knaccughuyuposams cmecwm.

[Mpueodumb NnpumMepbl CMECen, UMEOLLNX Pa3fiMYHOe arperaTtHoe COCTOsIHME.
Ycmaraenueamb NPUYMHHO-CREACTBEHHbIE CBSI3WM  Mexay  uandecknumm
CBOWCTBaMU KOMMOHEHTOB CMECK U cnocobamu nx pasgeneHus.

Pasnuvyams cnocobbl pasgeneHusi cmecen, onuckigame "
oxapakmepu308bi8amb VX NPAKTUYECKOe 3HaYeHne

lNpakmuyeckas
paboma 3(aHarnoe
pabomsi «Oyucmka
rogapeHHoU conu»)

AHanu3 no4sbl

Pabomamb c nabopatopHbiM 0OOpydOBaHMEM U  HarpeBaTenbHbIMU
npmubopamu B COOTBETCTBUM C NMpaBuiamMm TeXHUKK 6e3onacHocTu.
BbinoniHambs  npoctenwmve  npuémbl  obpaweHns ¢ nabopaTopHbIM
060pyaoBaHNEM: BOPOHKOM, (pUIbTPOM U CIUPTOBKOWA.

Habnrodams 3a cBOWCTBaAMW BELLECTB M NPEBPALLEHNSIMM, MPOUCXOOALMMM C
BellecTBaMM.

Onucbigamb XUMUYECKNA SKCMEPUMEHT C MOMOLLbIO PYCCKOro (POGHOr0) s3blka
N A3blKa XMMUW.

Henams BblBOAbLI N0 pe3ynbTataM NpPoBeg&HHOro 3KCnepnuMeHTa
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7 ATOMHO- XnMmpnyeckme anemMeHTbl. ATOMbl U Mornekynbl. | O6BACHSAMb, YTO TaKOe XMMUYECKUIA ANEeMEHT, aTOM, MONeKyna, annoTponus,
MOJeKynspHoe MpocTble M crnoxHble BellecTBa. ANNOTPOMUS | UOH.
yyeHue. Xumudeckme | Ha npumepe kncropoga. OCHOBHbIE NONOXeHUs | Pasnuyams NPOCTble U CrOXHbIE BELECTBa, BeLecTBa MONEKYNAPHOro 1
ANeMeHTbl aTOMHO-MONEKYNAPHOro yyYeHus. MOHbI. | HEMONEKYNAPHOrO CTPOEHUS.
BeluecTBa MONEKynsipHOro M HEMONEKYNAPHOro | YecmaHasnugams NPUMNHHO-CNEACTBEHHbIE CBA3WM MeXJy COCTaBOM MOMEKyn
CTPOEHUA. 1 CBOMCTBaMM anfnoTpornHbIX Moandmrkauuin kucnopoaa.
DeMoHcTpauun. Mogernu annoTponHeix | Popmyrnuposams OCHOBHbIE MOSIOXEHNS aTOMHO-MOMEKYNAPHOIO yYeHNs
Moaudmukauun yrnepoga un cepbl. NonyyeHue
030Ha
8—9 3Hakn  xuMudeckux | 3Haku (CUMBOMbI) XUMWYECKMX SNEMEHTOB. | Ha3bigamb v 3anucbigéamps 3HaKN XMMUYECKNX SNIEMEHTOB.
3NEeMEeHTOB. Nudopmauus, KOTOpY0 HecyT 3Hakun | Xapakmepuzogamb NHHOPMALMIO, KOTOPYIO HECYT 3HAKM XUMUYECKNX
Mepuognyeckas XUMWNYECKMX 3NIEMEHTOB. ATUMOSIONMSA Ha3BaHWN | 3NIEMEHTOB.
Tabnuua HEKOTOPbIX XUMUYECKMX anemeHToB. | Onuckieampe CTPYKTYPY Nepuognyeckon Tabnmubl XMMUYECKNX SNEMEHTOB
XMMUNYECKNX Mepuopunyeckas Tabnuua xummnyecknx | .. Menpeneesa.
anemeHtoB [. W. | anemeHTOB . n. MeHgeneeBa: | O6bSACHSMb 3TUMOSIOTMYECKME HAaYana Ha3BaHUM XMMUYECKNX 3NTIEMEHTOB U UX
MeHpeneeBa. KOPOTKOMEPUOAHbIN N ANWUHHONEPWOAHBLIA | OTAENbHbLIX rPynM.
BapuaHTbl. [epuogbl n rpynnel. NaBHaa w | Pasnuyams KOPOTKONEPUOAHbIN " ONTMHHONEPUOAHbIN BapuaHThbI
noboyHaa noarpynnbl, unn A- un B-rpynnbl. | nepmogudeckon cuctemsl . N. MeHgeneesa
OTHOoCcuTENbHAst aTOMHasa macca.
OemoHcTpaumn. MopTpeTsl V. 8. Bepuennyca
n . WN. MeHngeneeBa. KopoTkonepuoaHbin u
ANVHHOMEPUOHbIA BapyaHTbl NEPUOANYECKON
cuctembl [1. 1. MenoeneeBa
10— | Xvimuyeckune Xnmundeckume dopmynbl. WHaekchl n | Omobpaxampb COCTaB BELLECTB C MOMOLLbIO XUMUYECKMX (DOPMYII.
11 hopmyrbl KO3 PULUNEHTHI. OTHocuTenbHas | Pasnudamb NHOEKCHl U KOS(PMULNEHTHI.
MonekynsipHass  Macca. MaccoBasa  ponsa | HaxoOumb OTHOCUTENBHYO MOMEKYNAPHY0 Maccy BelecTsa U MacCoBYHO A0S0
XUMUYECKOr0  3NieMeHTa B COEAMHEHUWU. | XMMUYECKOro 3fieMeHTa B COeQMHEHUN.
MHdopmauus, KOTOpyl HeCyT Xumudeckue | TpaHcriupogams NHOPMaLIMIO, KOTOPYIO HECYT XMMUyeckue popmynbl
dopmyrbl
12— | BaneHTHOCTb BaneHTHOCTb. CTpykTypHas dopmyna. | O6BACHAMb, YTO Takoe BareHTHOCTb.
13 XMnyeckme SnemeHTbl C  MNOCTOsIHHOM U | [loHuMamb OTpaXeHwe nopsiaka coeMHeHUs aTOMOB B MOJieKyrnax BellecTB

nepemMeHHON BaneHTHOCTbI0. BbiBog dopmynbl
coeguHeHust No BaneHTHocTu. OnpefeneHue
BaNeHTHOCTM  XUMWYECKOrO 3feMeHTa no
dopmyne BellectBa. CocTaBneHne HasBaHWi
COEOVHEHMWN, COCTOALLUMX U3 OBYX XMMMUYECKUX
aneMeHToB. 3aKOH MOCTOSAHCTBA CcoCTaBsa
BELLECTB.

NMOCPELCTBOM CTPYKTYPHbLIX (DOPMYyII.
Ymemb cocmasniime hopMyrbl COEAUHEHWI MO BANEHTHOCTU U orpedernsimb
BaNeHTHOCTb 3NIeMeEHTA No POPMYyIe Ero CoeanHEHNs
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OemoHcTpauuun. KoHcTpynpoBaHue
LLIAPOCTEPKHEBbLIX MOAENen MOneKkyn

14 Xvmnyeckue XvmMmundeckme peakumun. PeareHTbl M NpoaykThl | Xapakmepu3oeamb XUMUYECKYI0 PeakUMo U €€ y4aCTHUKOB (peareHTbl 1
peakuuu peakumn. [IpuU3HaKM XMMWYECKUX peakLMi. | NPOAYKTbl peakummn).
YcnoBust MX npoTekaHus u  npekpaiwienns. | Onucbigams NPU3HAKW U YCIIOBUSA TEYEHUS XMMUYECKUX peakLni.
Peakuunu ropeHusa. Tennosow agpcpekT peakummn. | Paznuyams 3K30TepMUYECKNE U IHOOTEPMUYECKME peaKLmK.
OK3oTepMmyeckme " aHpoTepmunyeckne | CoomHOcUmb peakuun ropeHnst N 3k30TEPMMYECKNE peakLmm.
peakumu. Habnrdamb v onucbieamb XUMUYECKUA 3KCMEPUMMEHT C MOMOLLBIH PYCCKOro
DemoHcTpauun. Annapat Knnna. PasnoxeHne | (pogHoro) s3bika 1 A3blka XMMum
Ouxpomata amMmoHusa. [opeHve cepbl U
MarH1WeBOW NEeHTHI.
NTabopaTopHblie onbiTbl. 5.B3anmopencrtene
pacTBOpOB Xrfiopuaa HaTpus U noamaa kanus c
pactBopoM HuTpaTa cepebpa. 6. [NlonyyeHne
rmapokenga megu(ll) n ero BzammogencTeme ¢
cepHom  kucroton. 7.  Bsammopeincteue
pacTtBopa cofpl C KUCNOTOM
15— | Xvimnyeckune 3akoH COXpaHeHus Maccebl BellecTB. | Popmynuposamps 3aKOH COXpaHEeHWUs1 Macchl BellecTB. Cocmassisime Ha ero
16 ypaBHeHust Xnmunyeckne YpaBHEHUS. CocTaBneHne | OCHOBE XMMUYECKMNE YPaBHEHWSI.
XUMUYECKMX YpaBHEHWUA. UHdopmaums, | TpaHcriuposams NHPOPMAaLMIO, KOTOPYIO HECYT XUMUYECKNE YPpaBHEHUS.
KOTOPYI HECET XMMUYECKOE YpaBHEHNE. SkcnepumeHTansHo nodmeepxdamb CNpaBeAnMBOCTb 3aKOHa COXPaHeHUs
HOemoHcTpauunu. MNopTtpetsl M. B. JlomoHocoBa | Macchl BeLLecTB
n A. J1. Nasyasbe. NopeHue docdopa. OnbIThl,
UNMCTPUPYIOLLME 3aKOH COXPaHeHUs1 Macchbl
BeLLeCTB.
JNlabopaTtopHbie onbIThl. 8.[lpoBepka 3akoHa
COXpaHeHMs1 MaccCbl BeLeCTB Ha npuMmepe
B3aMMOAENCTBUSA LIEMNOYUM U KUCNOTHI. 9.
lMpoBepka 3akoHa COXpaHEHMS MacChbl BELLECTB
Ha npumepe B3auMOOENCTBUSA LWENOYM U COMKn
xenesa(lll)
17 Tunbl XMUYECKNX Knaccudmkauusa xumudecknx peakuun no | Knaccuguyupogamps XUMUYECKME peakuuMuM No MNpuU3HaKy 4vucna v cocTtasa
peakuuin. Peakuun COCTaBY M YUCHYy peareHToB 1 NPOAYKTOB. TUNbI | peareHTOB U NPOAYKTOB.
pasnoxeHusi XUMUYECKUX peakumin. Peakuumn coenuHeHwusi, | Xapakmepu3ogamb pofb KaTanusaTopa B MPOTEKaHUM XMMUYECKOW peakumu.
18 Peakuun pasnoxeHus, 3ameLleHuns " obmeHa. | Habmodamb v onuckigamb XUMUYECKUNA SKCMEPUMEHT C MOMOLLbIO PYCCKOro
coeiHeHus KaTtanusartopbl. (poaHoro) s3blka 1 si3blka XUMum
19 Peakuun OeMoHcTpauun. FopeHue doccopa,
3ameLleHus pacTBOpeHue npoAaykTa ropeHus B BOAE W
20 Peakunn obmeHa ncecnegoBaHue nony4yeHHoOro pacTtBopa
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nakmycom. Baanmogencrene consiHOM KUCOThI
C uuHkoM. [lonydeHune rugpokcuga meam(ll)
W ero pasnoxeHue nNpu HarpeeaHuu.
Na6opaTtopHble onbiTbl. 10. PasnoxeHue
nepokcMga BOAOPOA4A C MOMOLLBK OKcuaa
mapraHua(lV). 11. 3amelleHne xenesom meam
B MeJHOM Kynopoce

21 MosTOpEHNE 1 TecTupoBaHue, peLleHne 3aaay 1 BbiNONIHEHNE
06006LLEeHNE TEMBI. ynpakHEHUN Mo Teme
MoaroToska K
KOHTPOJSIbHOWN
paboTte
22 KoHnmpornbHas
paboma 1no Teme
«HavanbHble
MOHATUSA N 3aKOHBbI
XUMUNY
BaxHenwwue npeactaBuTENM HeopraHnveckux BeuwecTB. KonnyecTtBeHHble OTHOWeEHUA B Xumum (18 4)
23 Bosayx u ero coctae | Coctae Bo3gyxa. [MoHsATMe 06 o6bemHon gone | Xapakmepu3ogams OOBEMHYO 0N KOMMOHEHTA Takow NPUPOLAHOW ra3oBon
() KOMMOHEHTa NPUPOAHOI ra30BOM CMecn — | CMECH, KaK BO3yX, U paccyumeieamb06bEMHYIO AONI0 MO 06bEMY 3TOW
BO34yXa. cmecu.
PacyeT 06bEMa KOMMNOHeHTa ra3oBon cmecu no | Onucbisampe 06BEMHBIN cOCTaB aTMOCHEPHOro BO3Ayxa U MoHUMame
ero o6bEMHOM gone n HaobopoT. 3Ha4YeHne NoCTOsIHCTBA 3TOr0 COCTaBa Afs 340p0Bbs
OemoHcTpauuu. OnpegeneHue cogepxaHns
Kucrnopoga B BO3ayxe
24 Kucnopop Kucnopoga. O30H. NonyyeHune kucnopoaa. Xapakmepu3ogamb 030H, KaK anfoTPOnHY Moaudukaumio kucnopoaa.
CobupaHue 1 pacnosHaBaHue KUCIopoaa. Onucbkieampb OU3NYECKNE U XMMUYECKME CBOWCTBA, NOMy4YeHne U NPUMEHEHNE
XvMunyeckme CBOMCTBA Kncnopoaa: Kucrnopoga ¢ UCrnonb3oBaHWEM PYCCKOro (POAHOr0) A3bIKa U A3blka XUMUW.
B3aUMOJEWNCTBUE C MeTannamm, Hemetannamm | YecmaHaenugeams NPUHMUHHO-CNEACTBEHHbIE CBA3W  Mexay (u3nyeckMmMm
1 CNOXHbIMU BellecTBamu. MNpumeHeHne CBOWCTBaMU KMcropoaa v cnocobamu ero cobnpaHus.
kncnopoga. Kpyroeopot kucnopoga B npupoge. | lpogodumen  Habrwodamb XUMUYECKMA  SKCMEPUMEHT MO  MOMy4YeHuio,
DemoHcTpauun. [Nony4yeHune kucnopoga cobnpaHnio 1 pacno3HaBaHWUIO KUCIopoga C cobnogeHMeM npaBuil TEXHUKU
pasnoXeHnem nepMaHraHaTa Kanvsi u 6e3onacHocTn. OnucbigambXUMUYECKUIA 3KCNEPUMEHT
nepokcuga sogopoga. Cobupaxume kucnopoga
METOLO0M BbITECHEHUSI BO3yXa M BOAbI.
PacnosHaBaHue kucnopoaa. FopeHne marHums,
Xenesa, yrns, cepbl U pocdopa B KUCITOPOJeE.
25 lMpakmuyeckasi MonyyeHne, cobupaHue wu pacnosHaBaHue | Pabomamb ¢ nabopaTopHbiM o6OpydoOBaHMEM W HarpeBaTeribHbIMU
paboma 4 Kncrnopoga npnbopamun B COOTBETCTBUM C NpaBuiaMm TeXHUKN 6e30MacHOCTMU.
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BeinonHsms  npoctenwune  npuémbl  obpalieHunss ¢ nabopaTopHbIM
obopynosaHuem: cobupatb npubop AnNs NOMNy4YeHUs ras3oB, NPOBEPSATb €ro
repMeTUYHOCTb U MCMOMb30BaTb AN NONYYEHUS KUCropoaa.

Cobupamb KMCROPO4 METOAOM BbITECHEHWs BO3dyxa W pacriosHasamb
Kucropoo.

Habnrwdamb 3a cBOWCTBaMU BELLECTB U SABMEHUAMW, MPOUCXOOAWMMU C
BeLecTBamum.

Onucblgamb XUMUYECKNA 3KCMEPUMEHT C MOMOLLIbIO PYCCKOro (POAHOr0) s3blka
N A3bIKa XUMUN.

Cocmaensame OTYET No pesynbTaTtaM NPOBEAEHHOIO SKCNEPUMEHTa

26 Okenapl Okcuabl. HasBaHusa okenpgoB. CocTaBrneHue Bbidenissmb cyLeCcTBEHHbIE NPU3HAKM OKCUOOB.
dopMys OKCUAOB MO UX HA3BaHUSIM. Jlasamb Ha3BaHNS OKCMAOB MO UX hopmynam.
MpeacraBuTeENM OKCUOOB: BOAA, YINEKUCHLIN Cocmaernsame opMyrbl OKCMAO0B MO UX Ha3BaHUSIM.
ras, HerawéHasi U3BeCTb. Xapakmepu3osamb Takux npeacrtaBuTenen okCMaoB, Kak BOAa, YrNeKUCNbIv ras
OemoHcTpauun. Konnekumns okCcuaos. 1 HeralléHasi U3BeCTb
Na6opaTtopHble onbIT. 12. [oMyTHEHNE
N3BECTKOBOW BOAbI NMPY MPONYCKaHUN
Yrnek1cnoro rasa

27 Bogopoa Bogopog B npupoge. dusunyeckme u Xapakmepusogampb COCTaB MoOfeKynbl, U3n4eckme n XMMn4eckme CBONCTBA,
XUMUYeCcKne CBOMCTBA BOAOPOAA, €ro nonyyeHne 1 NpUMeHeHne Bogopoaa.
nony4yeHne n NpMMeHeHe. YcmaHasnueambs NPUYNHHO-CNEACTBEHHbIE CBA3WM  Mexay Uanyeckumm
OemoHcTpauuu. lNonyyeHne, cobnpaxme un cBoMCTBaMM U crnocobamu cobupaHuss BoOOpoAa, MexXOy XUMUYECKMMMU
pacno3HaBaHue Bogopoaa. [opeHne CBOWCTBaMU BOAOpOAA U €ro NPUMEHEHNEM.
Bogopoda. BaamopgencTteme Bogopoaa ¢ [lpogodumb n Habnwdame XUMUYECKUN IKCMEPUMEHT MO  MOMYYEHUIO,
okcugom meau(ll). cobunpaHuio 1 pacrnosHaBaHMO BOAOpoAa C COOMOAEHWEM NpaBwUil TEXHUKU
JNlabopaTtopHsbie onbIT. 13. [NonyyeHve 6e3onacHocTn. Onucsbigame XUMUYECKUIA IKCMEPUMEHT
BoJopoaa rnpu B3anMoaencTsnn LnHKa ¢
COMSAHON KMUCITOTOW

28 lNpakmuyeckas MonyyeHne, cobupaHue W pacrno3HaBaHue | Pabomames ¢ nabopaTopHbiM o6GopydoBaHMEM W HarpeBaTerbHbIMU

paboma 5 Bogopoaa npmvbopamm B COOTBETCTBUM C MpaBuriamMm TEXHUKN 6e30nacHoCTH.

BeinonHame  npocTteiuve  npuémbl  obpalleHns ¢ nabopaTopHbIM
obopynoBaHuem: cobupatbe npubop ANs MONyvyeHus rasoB, MPOBEPSTb €ro
repMeTMYHOCTb U UCMoNb3oBaTb ANS NoNyYeHus BOAOPOoAa.

Cobupamb BOOOPOA METOLOM BbITECHEHUS BO3AyXa U pacro3Hasamb 8000p00.
Habnodamp 3a CBOMCTBAMU BELIECTB M SABMEHMAMM, MPOMCXOOALLMMU C
BellecTBamu.

Onucbkigamb XUMUYECKUIA IKCMIEPUMEHT C NMOMOLLIbIO PYCCKOro (POAHOro) si3blka
1 A3blka XUMUMW.

Cocmaernisime OTYET No pesynbTaTam NPOBEAEHHOTO IKCNEPUMEHTA
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29 Kncnotbl Kucnotbl, nx coctae u nx Knaccmgukaumsi. AHanusuposamse COCTaB KUCMOT.
MHgukatopsbl. Tabnuua pacTBOPUMOCTU. PacrnosHagamb KNCNOTbI C MOMOLLbIO MHOANKATOPOB.
CepHas 1 consaHas KACNOTbI, UX CBOWCTBA U Xapakmepusoeampe NpeacTaBUTENEN KUCIOT: CEPHYIO U COMSIHYIO.
npUMeHeHue. Onpedensimeb pacTBOPMMOCTb coeauHeHun C NOMOLLIbIO Tabnuubl
OemoHcTpaumu. Konnekums MMHepasnbHbIX pPacTBOPMMOCTM.
kucnort. NpaBuno pasbasneHnst cepomn YcmaHasnueame NPUYNHHO-CIEACTBEHHbIE CBS3M MeXay CBOMCTBaAMU CEPHOM
KUCOTHI. 1 CONSAHOWN KMCMOT N 06nacTamMm X NPUMEHEHMS.
NabopaTtopHble onbIT. 14. Pacno3HaBaHue Oco3Hasamb HeObBX0AMMOCTb cOBnOAeHM NpaBun TeXHUKKM 6e3onacHoCTy Npu
KMCINOT C NOMOLLIbK0 MHONKATOPOB paboTe c Kucnotamm
30 Conu Conun, nx coctas 1 Ha3BaHusl. PacTBOpUMOCTb Xapakmepu3ogampe CONWU Kak NPOAYKTbl 3aMeLLeHNs BOAOPOAa B KMCNOTE Ha
conew B Boge. lNpeacraButenu conen: xnopua | metansn.
HaTpusl, kapboHaT kanbuus, gocdaT kanbuus. | 3anuceieame OPMYnbl COMEN Mo BaneHTHOCTMY.
DemoHcTpauun. Konnekumsa conen. Tabnuua | Hassieames conun no popmynam.
pacTBOPMMOCTM OCHOBaHWI, KACNOT U conen B | Mcrnonb3oeams Tabnuuy pacTBOPMMOCTM A1 XapaKTepUCTUKM CBOWCTB COJEN.
BoE [Tposodump pac4€Tbl No oopmynam conewn
31— KonuyectBo Yucno Asoragpo. KonumyectBo BewecTtBa. | O6BbSCHAMb NOHATUS «KONIMYECTBO BELLECTBa», «MOJb», «4ncno ABoragpoy,
32 BellecTBa Monb. MonspHas macca. KpaTHble eauHuubl | «MOMsipHas Macca.
n3mepeHusi KonmyecTBa BelllecTea — | Pewamp 3agays C WCMNOMb30BaHWMEM MOHATUN «KOMWYECTBO BeLLEecTBay,
MUMAAUMOSb U KUIOMOSb, MUIMIMMOMSIPHAsS M | «MOMnsipHasa maccay», «4mcno Asoragpo
KMNOMOISipHasi Macchl BELLeCTBa.
PacuéTnl c NCMNONb30BaHNEM NMOHATUN
«KONUYECTBO BeLLIeCTBa», «MorsipHas maccay,
«4ymcno Asoragpo».
OemoHcTpauuum. HekoTopbie MeTann.l,
HemMeTannbl U COEAWHEHUS C KONMUYECTBOM
BeLLecTBa, paBHbIM 1 MOMb
33 MonsipHbI 06 BLEM 3akoH ABoragpo. MonsipHbIi o6bem | O6BACHAMb NOHATUSA KMOJISAPHBLIN OOBEM ra3oBy», «HOPMarbHbIE YCIOBUSAY.
rasos razoobpasHbIX  BELLECTB. OTHocuTenbHasa | Pewambs 3adadn C WUCMNONb30OBaHMEM TMOHATUIA «KONMWUYECTBO BeLLEeCcTBay,
NIIOTHOCTb rasa rno Apyromy raay. «MOJISIpPHasi Maccay, «MOJSIPHbI 00BLEM ra3oB», «41Crio ABoragpo»
KpaTHble eanHnLbI n3mepeHusi —

MUIITIUMONSAPHBIA M KUNIOMOMSPHBIN 06 beMbI
raszoobpasHbIx BELLECTB.

Pac4étel ¢  ucnonb3oBaHuEM NOHATUN
«KOINMMYECTBO BELLECTBAY, «MOJSIApHAs maccay,
«MONSAPHbIA OOBEM ras3oBy, «4NCNo ABOragpoy.
OemoHcTpaumu. Mogene monapHoro oobéma
rasos
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34— Pacuyétbl no PacuéTnl c NCNoSib30BaHNEM NOHATUI | Xapakmepu3o8ampb KONUYECTBEHHYID CTOPOHY XUMMWYECKMX OOBEKTOB W
35 XUMUYECKNM «KONNYECTBO BeLLEeCcTBa», «MONApHasi macca», | NpoLeccoB.
ypaBHEHUAM «MOnSAPHbIN 06BEM ra3oBy», «uncno Asoragpo» | Pewamps 3agayn C UCNOMb30BaHUEM MOHATUA «KOMMYECTBO BeLLecTBay,
«MOJIsIpHast Maccay, «MOnspHbI 06 BEM ra3oB», «4ncrno ABoragpo»
36 Bopga. OcHoBaHusi Mopocdepa. KpyroBopoT Boabl B npupoge. | O6bACHAMb MNOHATUS «OCHOBaHUS», «LLEMNOYU», «Ka4YeCTBEHHasd peakuusi»,
dusmyeckne u XuMnYECKMe CBOWCTBA BOAbl: | «MHOMKATOPY.
B3aMMOJENCTBME C OKCUAAMM. Knaccuguyuposame OCHOBaHWsi MO pacTBopumocTu B Boge. Onpedensime no
OcHoBaHug, ux coctaB. PacTtBopumocTb | dhopmyne NpUHaaNeXXHOCTb HEOPraHNYEeCKUX BELLLECTB K Knaccy OCHOBaHUN.
OCHOBaHWA B BoAe. WameHeHne okpackum | Xapakmepu3oeamb CBOWCTBA OTAENbHbLIX NPeaCcTaBUTENEN OCHOBaHWN.
WHONKaATOPOB B LLIeNoYHON cpepe. | Ycnonb3oeampe Tabnuuy pacTBOPUMOCTU AMsl ONpefeneHusl pacTBOPUMOCTU
MpencTaBuTeNy WEnoYven: rmapokcuabl HaTpus, | OCHOBaHWN
Kanuvs v kanbLms.
OeMoHcTpauun. Konnekuwus OCHOBaHWN.
NaGopaTtopHbin  onbIT. 15.  K/3meHeHue
OKpacKvn MHAMKATOPOB B LLIENOYHON cpefe
37 PacTBopbl. PactBoputenb W pacTBOpéHHoe BelecTBO. | Ob6BACHSAMbL NOHATUS «MAacCcoBasi 4ONSA PaCTBOPEHHOIO BELLLECTBay.
MaccoBas pons | Pacteopbl. PactBopeHue. Mwgpatel. ConbBaThl. | YemaHaenueampe aHanorum ¢ 06bEMHON 4ornen KOMMNOHEHTOB ra3oBOW CMECH.
pacTBOPEHHOTO MaccoBasi [ons pacTBOpPEHHOro BellecTBa. | Pewamb 3agayn C UCNOMb30BaHMEM MOHATUW «MaccoBas AoNd anemMeHTa B
BeLlecTBa PacueTbl, cCBA3aHHble C UCMNOMb30OBaHUEM | BELLECTBE», «MaccoBasd AONSA PacTBOPEHHOrO BellecTBa», «OObEMHAA gons
MOHATUS  «MaccoBasi 0N pPacTBOPEHHOro | ra3oobpasHoro BelecTsa»
BELLECTBAY.
Na6opaTtopHbin onbIT. 16. O3HakomneHue ¢
npenapatamu OOMallHEW WKW LUKOJIbHOW
anTeykn — pacTBopaMu Mepokcuaa BoAOpOAa,
CMMPTOBOW HACTOVKU MOAa U aMMmaka.
38 lNpakmuyeckas MpuroToBneHne pacTBopa 3adaHHOM MaccoBol | Pabomame ¢ nabopaTopHbiM  ODOpyAoOBaHMEM W HarpeBaTesibHbIMU
paboma 6 AOneln pacTBOPEHHOIO BeLlecTsa npubopamm B COOTBETCTBUM C MpaBuiiaMmn TEXHUKN 6e30MacHOCTH.
BbinonHambs  npoctenwme  npuémbl  obpalleHnss ¢ nabopaTopHbIM
obopyaoBaHUEM: C MEPHBIM LMITMHAPOM, C BECaMW.
Habnwdamp 3a CBOWCTBAMU BELLECTB WU ABMEHUAMM, NPOUCXOASALLMMU C
BELLECTBAMM.
Onucbkigamb 3KCNEPUMEHT C MOMOLLbIO PYCCKOrO (POAHOr0) A3blka M s3blka
XUMUW.
Cocmaerisimpe OTYETHI MO pe3ynbTaTtaM NPOBEAEHHOIO AKCNEPUMEHTa.
fomosumb pacTBOpbl C OMNpedenéHHOM MacCoBOM [ONen pacTBOPEHHOrO
BeLlecTBa
- HomawHui BblpawmBaHne KpucTanioB arntoMoKanuneBblX | BbinonHsams 6e3onacHble B AOMALUHUX YCITOBUSX 3KCMEPUMEHTLI, MPOBOAMUTD

3KCriepuMeHm

KBacLOB U MegHOro Kynopoca

HabngeHUs 3a pOCTOM KpUCTanmos.
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Ogpopmname OTHET 0 NpofenaHHon paboTe ¢ MCMNOMb30BaHMEM PYCCKOro
A3blKa N A3blka XUMUNN.

39

O6006LLEeHnEe n
cuctematTusayms
3HaHWUI o Teme
«BaxHneniune
npeacraBmMTeNnn
HeopraHN4YecKnx
BeLlecTB.
KonuyecTtBeHHble
OTHOLLEHUSA B
XUMUU»

40

KonmpornbHas
paboma no
«BaxHenwwmne
npeacTaBuTENM
HeopraHM4yecKknx
BELLEeCTB.
KonnyecTtBeHHbIE
OTHOLLEHUs B
XUMUNY

TeMe

OcHOBHbIe Knacchbl H

eopraHuyeckux coegmHeHum (10 4)

41

Okcuabl, nx
Knaccudukaums
XUMUYEcKme u
CBOWNCTBa

O6obOLleHe cBegeHut o6 okcuaax, UX
knaccudukaumm, HasBaHUSIX U CBOWCTBaX.
Cnocobbl nony4yeHust okcuaos

JNabopaTtopHble onbITkl. 17. B3aumogencTtaue
okcupa kanbuma ¢ Bogoun. 18. lNomyTHeHue
M3BECTKOBOW BOAbI

Ob6BsICHSIMb MOHATUS  «HecorneobpasyloLlne OKCUAbIY,
oKCuabl», KOCHOBHbIE OKCUAbBI», KKACIOTHBIE OKCUAbIY.
Xapakmepu3ogampb obLLMe XMMUYECKME CBOWCTBA CONeobpasyowmnx OKCUaO0B
(KMCNOTHBIX M OCHOBHbLIX). Cocmaensimb ypaBHEHWUS peakuui C yyacTuem
okenaos. Habnodame v onuckbieame peakumm ¢ yHacTMeM OKCUAOB C NOMOLLbO
pycckoro (pogHoro) A3blka U A3blka XMMUMN.

[Mpoeodumpb oONbITbl, NOATBEPXAAIOLNE XMMUYECKMe CBOWCTBA OKCUAOB C
cobnogeHnemM npasus TEXHUKN 6e30NacHOCTH

«corneobpaasyoLine

42

OcHoBaHus, nx
Knaccudukauyms
N XUMU4Yeckue
CBOWCTBa

OcHoBaHud, KX KJ'IaCCMCbVIKaLlMﬂ, Ha3BaHUA U

cBoucTtBa. Bsammopencteme € Kucrnotamu,
KMCINOTHBIMW OKcnaamun n consmn. PasnoxeHne
HepacTBOPUMBbIX OCHOBaHWI. Cnocobbl
nony4yeHnsi OCHOBaHWMN.

Na6opaTtopHble onbiTel. 19. Peakuyus

HenTpanusaumu. 20. lMonyyeHue ruapokcuaa

meau(ll) u ero B3aumogencTeme ¢ KMCrnoTon. 21.

Cocmaernsame ypaBHEHMS peakUmii C y4acTUEM OCHOBAHUN.

Habnwodamb wn onucbieame peakuun C yd4acTMeM OCHOBaHUM C MOMOLLbIO
pycckoro (pogHoro) A3bika u si3bika XMMUun.

lMposodumpb oNbITbl, NOATBEPXAAOLWME XMMUYECKME CBOWCTBA OCHOBAHWUN, C
cobntogeHnem npaBun TeXHUKN 6e3onacHoCTy
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PasnoxeHne  rugpokcuga  meau(ll)  npwm
HarpeBaHum
43— Kncnotbl, nx Kucnotbl, ux knaccuduvkaums u HasBaHus. | Xapakmepu3osamp 0ObOLIME XMMUYECKME CBOMNCTBA KUCMOT
44 Knaccudgukaums O6wwne  xumuyeckme  cBoWcTBa  kUcnoT. | Cocmaernisimb ypaBHEHMSI peakuMn C ydacTmeMm kucnoT. Habnwdame wn
N XUMUYeckne B3aumopgencTBme  KMCMOT € MeTannamu. | onuchki8ams peakumm ¢ y4acTMeM KUCNOT C MOMOLLbIO PYCCKOrO (POOHOrO) si3blka
cBoNCTBa ONeKTPOXMMNYECKNI psa HaMNpPsHKEHUN | U 93blKa XUMUU.
mMeTannoB. BsaumogeiictBne  kucnot ¢ | [Ipogodumpe onbiThl, NOATBEPXAAKOLME XUMWYECKME CBOWCTBA KWCMOT, C
okcugamu metannoB. Baaumogenctesue kucnot | cobniogeHnem npaBun TeXHUKN 6e30nacHOCTM
C OCHOBaHMSIMW — peakuusi HemTpanuaauuu.
BsanmopgencTtaue kucnot ¢ conamu. MNMonyveHve
OeckncnopogHbIX U KMCNopoAcoAepX)allumnx
KUCnor.
JNTabopaTopHbie onbITbl. 22. B3anmoaencrene
Kncnot ¢ metannamu. 23. Bsaummopgewnctsue
KMCINOT C consimMm
45— | Conu, nx Conu, wnx knaccudpukaums ¥ CBOWCTBA. | Pasnnyartb NOHATMSA «CpeaHUe Conm», KKUCMble COMnm», KOCHOBHBLIE COMNMMY.
46 knaccudukaums PactBopumocTb conen B BoAe. | XapakrtepunsoBaTb OOLIMe XMMnYeckme CBOMCTBA CONen.
N XMMudeckue B3sanmopenctene  conen C kncnotamu | Cocmaensme ypaBHEHUA peakumi ¢ ydactuem conen. Habnwdambs wn
cBoncTBa W wenovyamn. BsaumopgencTtBue comem  C | onuchbigams peakuuun ¢ yHacTeM Conen ¢ MOMOLLbI0 PYCCKOro (POgHOro) A3blka
MeTannamn, OCOBEHHOCTM 3TUX peakuMh. | U a3blka XUMuu.
B3anvmopencTBme conew ¢ consmu. [pogodumb oONbITbl, NOATBEPXAAKLIME XUMUYECKME CBOWCTBA CONENn, C
JNlabopaTtopHble onbITbl. 24. O3HaKoMmneHue ¢ | cobniogeHnem npaBmn TEXHUKKM Be30nacHOCTH
Kkonnekumen conen. 25. Bsaumopgencrsue
cynepata  mean(ll) ¢ xenesom.  26.
B3aumopgencteue conemn ¢ consimm
47 eHeTnyeckasn cBA3b | [eHeTUYeckne psaabl MeTanna W HemeTanna. | Xapakmepu3oeamb MOHATUE «TeHETUYECKUN psaay.
Mexay knaccamu | [eHeTMyeckass CBSA3b  Mexay  Knaccamu | Mnmocmpupogamb TFEHETUYECKY CBA3b MexXay BelecTBamu: npocToe
HeopraHM4yecKknx HeopraHM4YeCcKNx BELLECTB. BELLECTBO — OKCUA — rMAPOKCUA — COrb.
coefvHEeHUN JNlabopaTtopHblie onbITbl. 27. [eHeTudeckasi | 3anucbigamb YPaBHEHWUS peakuuii, COOTBETCTBYHLUUX MOCHefoBaTeNbHOCTH
CBS3b HA NpUMepe COeaUHEHUI Mean (uenoyke) NpeBpaLLeHNI HEOPraHMYECKNX BELLECTB pasfiMYHbIX KNacCoB
48 lMpakmuyeckas PelleHne akcneprMMeHTarbHbIX 3agay no teme | Ymems obpalwiaTteca ¢ nabopaTopHbIM 000OpygoOBaHMEM M HarpeBaTeNbHLIMU
paboma 7 «OcCHOBHbIE Knacchl HeopraHmyecknx | npubopamm B COOTBETCTBMM C NpaBUnamMm TEXHUKM Ge30nacHOCTU.
coegnHEeHNn» PacrnosHagamb HEKOTOpPbIE aHMOHbI U KATUOHBbI.

Habnodame cBOMCTBA 3NEKTPONUTOB U MPOMNCXOOALLMX C HUMMN SIBIIEHWIA.
Habnodamb v onucbieamb peakuun ¢ y4acTUeM 3MeKTPONUTOB C MOMOLLbHO
pycckoro (poaHoro) sidblka 1 fi3blka XUMUMN.

®opmyrnuposamb BbIBOABI NO pe3ynbTaTtam NpoBeAEHHOro aKCrepuMeHTa
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49 O606LeHne "

cucTemaTmsanms

3HaHUM no Teme

«OcCHOBHbIE KNnacchl

HeopraHM4yecknx

COeOUHEHUN»

50 KoHTponbHas

pabota no Teme

«OcCHOBHbIE  Knacchl

HeopraHM4yecknx

COeVNHEHNN»

Mepuoagunyeckumn 3aKoH U nepuoanveckas cuctema xummyeckux anemeHtToB [1.U. MeHpeneeBa. CtpoeHue atoma (8 4)

51 EcTtecTBeHHbIE EcTecTtBeHHbIE cemencTea xummdecknx | Ob6bscHAMbL nNpusHaku, no3songwwme obbeanHATb TPYNNbl  XUMUYECKUX
cemencTea 3MEMEHTOB: LLEMNOYHbIE U LLEeNOYHO3EMENbHbIE | ANIEMEHTOB B €CTECTBEHHbIE CEMENCTBRA.

XUMUYECKMX MeTansbl, ranoreHsl, MHepTHbIe (bnaropogHble) | Packpbieambs XUMWYECKMA CMbICIT (STUMOJIOTUIO) Ha3BaHWW €CTECTBEHHbIX

3NEeMEHTOB. rasol. AmdoTepHoCcTb. AMPOTEPHbIE OKCMAbI U | CEMENCTB.

AmdoTepHOCTb rmgpokcuapbl. KomnnekcHele conu. ApaymMeHmuposampe OTHOCUTENBHOCTb HAa3BaHWS «MHEPTHbIE rasbly.
NaGopatopHble onbiTbl. 28. [lonyyeHue | Ob6bSCHIMbL, MNOHATME «aMQOTeEpPHble CcoeauHeHust». Habmwodambs wn
aMm@OTEpPHOro rMapoKcuaa n uccnegoBaHue ero | onuchbiéame peakuun Mexay BellecTBaMu C MOMOLLbI0 PYCCKOro (poaHoro)
CBOWNCTB A3bIKa U A3blKa XUMUMK.

Xapakmepu3oeamp OBONCTBEHHbINA XapaKTep CBOMCTB aMdOTEPHbLIX OKCUAO0B U
rMOpOKCUO0B.
[Mpogodumb OMbIThbl MO MOMYYEHUIO U NOLTBEPXKAEHUIO XUMMUYECKUX CBOWCTB
aMdOTEepPHbIX OKCMAOB M TMAPOKCUOOB C COOMOAEHMEM NpPaBUNl TEXHUKU
6e3onacHocTu
52 OTkpbITHE OTKkpbITHE . n. MeHgeneeBbIM | Passiudambs eCTECTBEHHYIO U UCKYCCTBEHHYIO Kriaccudukaumu.
nepuoamnyeckoro Nepuoamyeckoro 3akoHa W co3gaHue uM | O6bsACHAMb, NOYeMy MNEPUOAMYECKMA 3aKOH OTHOCAT K €eCTECTBEHHON
3akoHa[l. U. nepnoanyeckon cucTembl XUMUYECKMX | Knaccudmkauum.

MeHgeneeBbiM 3/1EMEHTOB. Modenuposamb XUMWYECKNE 3AKOHOMEPHOCTW, BbIAENAS CYLLECTBEHHbIE
HOemMoHcTpauun. PasnuuHble cdopmbl Tabnuy | xapakTepucTukm obbekTa u npeacTaBnss X B NPOCTPaHCTBEHHO-TFpaduyeckon
nepuognyeckon cuctembl. MopgenvpoBaHue | Unm 3HaKOBO-CUMBONNYECKON dhopme
nocTpoeHns nepuoandeckon cuctemol . W.

MeHgeneeBa
53 OcHoBHble cBefeHust | AToMbl kak dhopma CyLLecTBOBaHMSA XuMmdeckux | OO6BbSACHSAMb, YTO TaKOE «MPOTOHY», HENTPOHY», «3MEKTPOHY», «XMMUYECKUN

O CTPOEHNN aTOMOB

anemeHToB. OCHOBHblE CBEOEHUSI O CTPOEHMM
aTomoB. [lokasaTenbCcTBa CIOXHOCTM CTPOEHMS
atomoB. OnbiTbl Pesepdopaa. MnaHeTapHas
MOA€enb CTPOEHNs aToMa.

3NEMEHT», «KMaCCOBOW YNCTIO».

Onucbieampb CTpOEHWE a4pa aToma WCMNOoNb3ys MNEepUoauYvecKyd cuctemy
xummnyecknx anemeHtoB [./. MeHgeneesa.
lMonyyams  wWHOpMaLMIO MO XMMUM U3
aHanusupoeamse €€

pPa3nnYHbIX NUCTOYHUKOB,
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CocTaB aToOMHbIX si4ep: MPOTOHbI, HEWTPOHbI.
MaccoBoe uyncno. CoBpemeHHOE onpeaeneHue

MOHATUSA «XUMUYECKNI 3MNEMEHTY.
OTHocuTenbHasa atoMHasa macca. BaanmocBsasb
NMOHATUN «MPOTOHY, KHEWTPOHY,

«OTHOCUTENbHAas aToOMHasa Maccay.
HemoHcTpauun. Mogenun atomoB
XUMUYECKUX SNEMEHTOB

54 CtpoeHue Mukpomup. OneKTPOHbI. CtpoeHune | O6BSACHAIMBbNOHATUE KANEKTPOHHbIN CIIONY», UINN «KSHEPreTUYECKUIN YPOBEHbLY .
AMEKTPOHHbIX 3HEpreTU4eCcKMx YpPOBHEN aTOMOB XMmMmu4ieckmx | Cocmaessnsimb CXeMbl pacnpeaeneHust 3NeKTPOHOB MO 3MEKTPOHHBIM CIosiM B
obonoyek aToMoB anemeHToB 1—20. loOHATME O 3aBEPLUEHHOM | SNEKTPOHHOW 0O0souKe

3NEKTPOHHOM CIIO0€.

55 MNepunogmnyeckas M3oTonbl. ®uU3NYecknin  CMbICN  CUMBONUKU | Packpbigamb (PU3NYECKMA CMBICNT MOPSIAKOBOrO  HOMEpa XUMMUYECKOro
cucrtema nepnoan4yeckom CUCTEMBI. CoBpeMeHHas | anemMeHTa, HOMepa nepuoaa u Homepa rpynnbl.

XUMUYECKMX dopmynmnpoBka nepnoanyeckoro 3akoHa. | O6BbSACHAMb 3aKOHOMEPHOCTN N3BMEHEHUST METANNTMYECKMUX U HEMETaNTMYECKNX
anemeHToB [.W. M3meHeHns CBOMCTB 3NEMEHTOB B Mepuogax U | CBOWCTB XMMUYECKUX NEMEHTOB M UX COEANHEHWUI B Mepuogax v rpynnax
MeHngeneeBa rpynnax kak yHKUMS CTPOEHUS] 3NEKTPOHHbIX

obono4yek aTomoB.

56— XapakTepucTuka XapakTepucTtuka aneMeHTa-meTanna n | Xapakmepu3ogampb XUMNYECKNE dNeMeHTbl 1—3 NepruoaoB MO MUX NOSIOXKEHUIO

57 anemMeHTa aneMeHTa-HemeTanna no WX MNOSIOKEHUIO B | B NEepUOANYECKON cucTemMe xumuyeckmux anemeHTos [. . MeHaeneesa.

Mo ero NnoJsiIoKeHuto nepuoanyeckon cucteme XUMUYECKUX | ApeyMeHmupogamb CBOWCTBA OKCWMOOB W [MOPOKCMAOB MeETannoB WU
B Nepmnogunyeckon anemeHToB [1. 1. MeHgeneesa. HemeTannoB NOCPeACTBOM ypaBHEHUIN peakuui
cucteme OemoHcTpauun. Mogenn atomMoB 3nemMeHTOB

1—3 nepunopgos

58 3HaveHue CoobLeHnss  ydalwmxca O KM3HWU, HaydHon | Orpedesiimb UCTOYHUKM XMMUYECKON MHAopMaLmm.
nepuoamyeckoro 1 00LLECTBEHHOW JeaTenbHOCTH O.WN. | Monydyambs HeobxoouMmyld UWHOpMaUMO U3 PasnUYHbIX  MCTOYHWUKOB,
3aKoHa MeHgeneeBa aHanu3uposame €€, oghopmsIimMb NHHOPMALIMOHHBIV NMPOAYKT, pe3eHmosamp
N nepnoanyeckon €ro, 8ecmu Hay4yHYK [AWCKYCCUK, omcmaugamb CBOK TOYKY 3PEHUS WUIK
CUCTEMBI Koppekmupogamb €é
XUMUYECKMX
3IEMEHTOB
0. N. MengeneeBa
Xumunyeckas cBsa3b. OKMCNUTENbLHO-BOCCTAaHOBUTENbHLIE peakuuun (8 4)

59 MNoHHas xummnyeckasa | loHHasa Xnmuyeckas CBAI3b. MoHbl, | O6BbsCHSIMb, YTO Takoe NOHHAas CBSA3b, MOHbI.

CBSI3b obpasoBaHHble aTtomamm MeTannoe n | Xapakmepusosampe MexaHn3M 00pa3oBaHMst MOHHOW CBSI3U.
HemeTannoB. Cxembl 00pasoBaHuUst WOHHOW | Cocmaernsimb cxembl 06pa30BaHNSA MOHHOWN CBA3MW.

CcBA3N AnA GuHapHbIX coeguHeHWid. WoHHas
KpucTannuyeckass peluétka un  dusndeckmne

Ucrnonb3oeampb 3HAaKOBOE MOAENNPOBAHME.
Onpedensimb TN XUMUYECKON CBA3M Mo hOpMYyIie BELLECTBa.

[Mpugodumb NpuMepbl BELLECTB C MOHHOW CBA3bIO.
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CBOWCTBA BELLECTB C 3TUM TUMOM PELLETKMN.
MoHATne o bopMynbHOM eanHULE BELLECTBA.
OemMoHcTpauun. BugeodparmeHTsl U cnangbl
«MoHHaa xumumdeckas cBa3b». Konnekuus
BEWECTB C WOHHOW XUMUYECKOM CBA3bLIO.
Mogenu NOHHbIX KpUCTanNM4Yecknx peLeTok

YcmaHasnueampe NPUYNHHO-CNEACTBEHHbIE CBA3M MeXAy COCTaBOM BeLLEeCTBa
U BMOOM XWMWUYECKOW CBA3WN, MeXAYy WOHHOW CBA3bID W KPUCTANMMYECKUM
CTPOEHUEM BeLLEeCTBa, MeXAy KPUCTaNnMYecknm CTPOEHMEM BeLLEeCTBa U ero
dm13MYEeCKMMIN CBOMCTBaMM

60 KoBaneHTHas KoBaneHTHasi xummnyeckasi CBsi3b. ANeKTPoHHble | OOBSCHSMb NOHATUS «KOBANIEHTHAs CBA3bY», «BANEHTHOCTbY.
XMMUYECKas CBA3b N CTPYKTYPHbIE dopmynbl. BaneHTHocTb. | Cocmasnsimb cxeMbl 06pa3oBaHUs KOBANEHTHON HEMOMSIPHOW XMMUYECKON
KoBaneHTHas HenonsipHas cBsA3b. Cxembl | CBS3WN.
0o6pa3oBaHMs KOBareHTHOW CBA3W B OMHapHLIX | Mcrnonb308ame 3HaKOBOE MOAENVPOBaHMe.
coeamHeHusax.  MonekynsipHas 1 aToMHas | Onpedeniame TUN XMMUYECKOW CBA3M No hopMyre BeLlecTsa.
Kpuctannuyeckme pewéTkn, W cBoncTBa | [Tpueodumbs NpUMeEpbl BELLECTB C KOBANEHTHOW CBA3bIO.
BELLECTB C 3TMM TUMOM PELLETOK. YcmaHasnueame NpUYMHHO-CNEACTBEHHbIE CBA3W MEXAYy COCTaBOM BellecTBa
OemoHcTpaumu. BuaeodparmeHTbl U cnanabl | U BAAOM XUMUYECKOW CBA3U, MEXAY KOBANEHTHOW CBA3BIO U KPUCTANIMYECKNM
«KoBaneHTHasa xmmunyeckasa cBs3b». Konnekumsi | CTpoeHnem BeLLEeCTBa, MEXAY KpUCTann4yeckum CTPOEHUEM BELLECTBA U ero
BELLECTB MOMEKYNSIPHOTO " aTOMHOro | (oM3n4ecKMMn CBOMCTBaMM
cTpoeHus. Mogenu MonekynsipHbIX 1 aTOMHbIX
KpUCTanIn4eckmx peLuéTok
61 KoBaneHTHas OnekTpooTpuyaTensHocTb. Pag Ob6BsicHIMb NOHATUSA «KoBaneHTHas nonspHas CBS3bY,
HenonsipHas anekTpooTpuuaTensHocTn. KoBaneHTHas «3NEKTPOOTPULATENBHOCTLY, «KBO3FOHKaY, UM «CyGrmmaums».
1 nonsipHas HernonsipHas 1 NonapHas XMMMYeckas CBA3b. Cocmaernsame cxeMbl 00pa3oBaHWs KOBANEHTHOM MONSAPHON XUMUYECKON CBA3MN.
XMMUYecKas CBA3b Avnonb. Cxembl 06pa3oBaHUsl KOBanNeHTHON Ucnonb308ame 3HAKOBOE MOLENMPOBAHNE.
NONsipHOW CBA3M B OMHAPHbLIX COEANHEHUSIX. Xapakmepu3ogampe MexaHU3M 00pa3oBaHWs NONAPHON KOBAreHTHON CBA3MW.
MonekynsapHas 1 aToMHas Kpuctannmyeckme Onpedensimb TN XUMUYECKON CBA3M MO hOpMYyIie BeLLeCcTBa.
PELLETKUN, N CBOWCTBA BELLECTB C 3TUM TUMOM [Mpueodums NpuMepbI BELLECTB C KOBANEHTHOW MOMSIPHON CBA3bIO.
PELLETOK. YcmaHasnueamb NpUYNHHO-CNEACTBEHHbIE CBA3WM MeXAYy COCTaBOM BeLLecTBa
OemoHcTpaumu. Mogenn MOMEKYnspHbIX U | U BUOOM XMMUYECKOW CBA3U, MEXAY KOBANEHTHON CBA3bI U KPUCTaNIMYEeCKUM
aTOMHbIX KPUCTaNIMYECKUX peLléToK CTPOEHUEM BELLECTBA, MEXOY KPUCTAINMYECKMM CTPOEHNEM BeELLECTBA U ero
(M3MYeCcKMMn CBOMNCTBaMU.
Cocmaernsame opMynbl BUHaAPHBLIX COEAMHEHMWIA NO BaNeHTHOCTU U Haxooumb
BaNeHTHOCTM 3N1eMEHTOB No hopMyrie OMHAPHOIO COeAMHEHNS.
Ucnonb3o08ame MaTepuanbHOe MOAENUPOBaHNE
62 MeTtannuyeckas MeTannuyeckas XUMmyeckas CBsI3b n | O6BACHAMb, YTO TaKOe MeTanIn4eckas CBA3b.
XMUMUYECKas CBA3b MeTannuyeckass Kpuctannudeckass pewéTka. | Cocmaesnisimb cxemMbl 06pa3oBaHUA METANIMYECKON XMMNYECKON CBA3MW.

CeowictBa BeLLECTB C 3TUM TUMOM pPELLETKN.
EovHas npupoaa XMMMYeCcKux CBSI3eN.

Ucrnonb3oeampb 3HaKOBOE MOAENNPOBAHME.

Xapakmepu3zosamb MexaHM3M 06pa3oBaHMs METanIM4YeCcKon CBA3MN.
Onpedensimb TN XUMUYECKON CBA3M Mo hOpMYyIie BELLECTBa.
[Mpusodumeb NpUMepbI BELLLECTB C METANNMYECKOWN CBA3LIO.
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DemoHcTpauun. BuageodparmeHTsl 1 cnangbl
«MeTannun4yeckasa xuMmmn4yeckasi CBs3b».
Konnekumnsa «MeTtannbl u cnnasbi».
JNa6bopaTtopHble onbIThl. 29. MI3roToBneHne
MoZenu, UNnCcTpupyoLLen 0CoO6eHHOCTH
MeTarnnm4eckomn cBs3mn

YcmaHasnueamb NpUYNHHO-CNEACTBEHHbIE CBA3M MeXAYy COCTaBOM BeLLEeCTBa
M BMOOM  XUMWUYECKON CBA3W, MEXAy MeTannmyeckoh CBSA3b0 W
KpUCTannInM4yecknm CTpoeHeM BELLECTBA, MeXy KpUCTanIn4eckmum CTpoeHuem
BellecTBa 1 ero uanmy4eckumm CBOMCTBaMu.

Ucnonb3oeame MmaTepuanbHOe MOAENMpPoOBaHNe

63 CrteneHb okucneHns | CteneHb okucneHusi. CpaBHeHue cTeneHn | O6bACHAMb NOHATUA «CTEMEHb OKUCMEHUSA», KBANEHTHOCTbY.
OKMCneHus 1 BaneHTHocTu. lpaBuna pacdéta | Cocmasnsme popmyrnbl BUHAPHBIX COeANHEHNA Ha OCHOBe obLero cnocoba mx
cTeneHemn OKMCIEHMS no dopmMyrnam | Ha3BaHUN.
XUMUYECKUX COeaUHEHUI CpasHusamb 8asieHMHOCMb U CTENEHb OKUCINEHNS.
Paccyumbigamb CTENEHN OKUCTIEHNSA NO POPMYyNaM XMMNYECKUX COEANHEHUN
64 OxkucnuternsHo- OKUCNNTENbHO-BOCCTAHOBUTENbHbIE peakunn. | OOBbACHIMb  MOHATUS  KOKUCINUTENBbHO-BOCCTAHOBUTENbHBIE  peakuumny,
BOCCTaHoBuTenNbHble | OnpegeneHue cTeneHemn OKUCIIEHUSA | «OKUCIIUTENbY, «BOCCTAHOBUTENbY», KOKUCIIEHNE», «BOCCTAHOBINEHNEY.
peakumm anemMeHToB, 00pa3ylLWux BellecTBa pasHbix | Knaccuguyupogamb XMMUYECKNe peakumnii No NpusHaky n3MeHeHus cTeneHen
knaccoB. Peakumm MOHHOrO OOMeEHa U1 | OKMCNEHUS ANEMEHTOB.
OKUCNNTENbHO-BOCCTAHOBUTENbHbIE  peakumun. | Onpedesiimb OKUCIUTENb W  BOCCTaHOBUTENb, MPOLECCHI OKUCINEHMS U
Oxkucnutenb u BoccTtaHoBuTeNb. OKUCNEHME M | BOCCTAHOBMEHMS.
BoccTaHoBneHve. CocTaBneHne ypaBHeHWN | Mcronb308ame 3HAKOBOE MoAenvpoBaHue
OKUCTIUTENTbHO-BOCCTAHOBUTENBHBIX  peakuumn
MEeTOAOM 3NEKTPOHHOro 6anaHca
OemoHcTpauun. Bsaumogencrteve uUMHKa C
Cepou, comnsHon kucnotoun, xnopugom meau(ll).
opeHne wmarHusa. Baaumogencteme XrnopHon
1 CepoBOAOPOAHOM BOAbI
65-66 | O606LLEHne "
cuctemaTmsaums
3HaHUA nNo Temam
«[lMepuopunyecknin
3aKOH n
nepuoanyeckas
cucTemMa XMMNYeCcKux
3anemMeHToB

0. V. Menoeneesa.
CTpoeHne atoma» u
«Xnmmnyeckas cBA3b.
OkucnutenbHo-
BOCCTaHOBUTEIbHbIE
peakumm»
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67 KoHmpornbHas
paboma no Temam
«lMepunogmnyeckunii
3aKOH n
nepuoanyeckas
cucTemMa XMMNYeCcKux
3NEeMEHTOB an.
Menpgeneesa.
CTpoeHne atoma» u
«XnMnyeckas CBA3b.
OkucnntenbHo-
BOCCT@HOBMUTENbHbIE
peakumm»
68 AHanus
KOHTPOMbHOMN
paboThl
9 KNNACC
(2 4 B Hegento, Bcero 68 yacos)
Ne Tema ypoka Copepxanve (aunakTuseckue XapakTepucTuka OCHOBHbIX BUAOB AeATENbHOCTU Obyyvarowmxca
ypoka eAVHULbI)
NMoBTOpEHME N 06006LEeHne cBegeHUI No Kypcey 8 knacca. Xumuyeckme peakuum (5 4 |
1 | Knaccudukaums BuHapHble coenHeHus. Oxkcuabl | Xapakmepu3ogamb  OKCUMAbI,  FMAPOKCMAbI  (OCHOBaHUs, amd@OTepHble
HeopraHuyeckmx Belle( coneobpasyolme 1M Heconeobpasyowme. | rMapokcuabl, KUCNOPOACOAEpXKallMe KWACMOTbl) U CONMM MO MNNaHy: COoCTas.,
N NX HOMEHKNaTypa Mopokcuabl:  OCHOBaHWs, amdoTepHble | cnocobbl 06pa3oBaHMsA Ha3BaHWUN, XapaKTepHbIE CBOMCTBA U NOSyYEHNE.
rmapokcuael, Kncnopogcogepxawue | Kraccugpuyupogams  oKCuapl, TMAPOKCMAbI  (OCHOBaHUA, amdOoTepHble
kucnotbl. CpefgHue, KUCNble, OCHOBHbIE, | TMAPOKCUAbLI, KUCIOPOACOAEPXKALLME KUCMOTbI)) W COMM MO PasfNYHbIM
KOMIMIIEKCHbIE COMMW. npu3Hakam.
HOeMoHcTpauun. OsHakomneHve C | Ymemb noatBepxaaTb XapakTEPUCTMKY OTAENbHbIX NpeacTaBUTENEN KaccoB
KOMNEeKUMsiMM MeTansioB M HeEMEeTassoB. | HEOPraHMYECKNX BELLECTB YPaBHEHNSIMU COOTBETCTBYHOLLIMX peaKLm.
OsHakomneHne C KOMnekuMsiMM OKCWAOOB, | Packpbigamb TEHETUMYECKYID CBSI3b MeXdy Krhaccamy  HeopraHW4YecKmx
KWUCNOT 1 conen CoeNHEeHUN
2—3 Knaccudmkaums O606weHne cBedeHUn o0 xumumyecknx | O6BACHAMb TMOHATUA  «XUMUYECKasl peakuusiy, «peakumm COeaUHEHUs,
XUMUYECKUX peakumi M peakumax. Knaccndukauma XUMUYECKUX | «peakuun pasnoxXeHUs», «peakumm obMeHay, «peakumm 3aMeLLeHns», «peakumnm

pPa3fmM4YHbIM OCHOBaHUS

peakuuit No pasfMyHbIM OCHOBAHWUAM: MO
CcoCTaBy W YACMY pearvpylolmx u
06pasyoLmnxcs BewecTs, Mo TenroBoMy

HeVITpaﬂM3aLl,VIVI», «3K30TepMun4yeckme peakumn», «3HOOTEpMUYEeCKne peakumnmny,
«O6paTI/IMbIe peakuunn», «H606paTI/IMbIe peakunn», «OKUCIINUTESTbHO-

BOCCTAHOBUTENIbHbIE peaKUuun», «romMoreHHble peakuun», «reteporeHHble
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achdekTy, No arperaTHOMy COCTOSIHUIO
pearvpyoLmx BellecTs, No 0bpaTumMocTwy,
No W3MEHEHUK CTEMEHEN  OKUCNEHUS
3MIEMEHTOB, no NCMonb30BaHMNIO
KaTtanusaTtopa.

Na6bopaTtopHble onbIThbl. 1.
BaanmopenicTteue amMmMunaka 7
Xxrioposogopoaa. 2. Peakuuns
HenTpanusauuu. 3. HabntopeHve
TENoBOro adhpekTa peakuunu
HenTpanusauun. 4. B3aumopencteue

cepHon kucroTel ¢ okcugom megu(ll). 5.
PasnoxeHne nepokcuga Bogopoda C
NOMOLLBI0 KaTanasbl KapTodens

peakuuMm», «KaTanuTUYeckue peakuum», «HekaTanuTudeckme
«TennoBon adeKT XUMUYECKON peakunmy.

Knaccuguyuposamb XMMUyeckme peakumm no pasfnyHbIM OCHOBaHUSAM.
Onpedensmb OKACIWTENb W BOCCTAHOBMTENb, MPOLECCHl OKUCIIEHWUS W
BOCCTaHOBIEHMS.

Habnodame v onuckieams peakuny mexagy BellecTBammn ¢ MOMOLLBI PYyCCKOro

(pogHoro) si3bika 1 s3blka XMMnUn

peakummn»,

lMoHsaTMe o ckopocTn
XUMUYECKOW peakumn.
Katanus

[MoHSATME O CKOPOCTM XMMMUYECKON peakunu.
dakTopsl, BNusoLWMeHa CKOPOCTb
XUMUYECKMX peakLmii: npvpoaa
pearmpyoLmx BeLeCTB, NX KOHLEHTpauus,
TemnepaTtypa, nnowanb CONpMKOCHOBEHMS,
Hanu4yune katanusatopa. Katanus.
DemoHcTpauuun. 3aBUCUMOCTb CKOPOCTM
XMMUYECKON  peakumm  OT  MpupoApl
pearvpylowmnx BewecTts. 3aBUCMMOCTb
CKOpPOCTUM XUMWYECKOW peaKkuum OT KOH-
LeHTpauun pearvpyoLmnx BeLLEeCTB.
3aBUCUMOCTb CKOPOCTU XMMUYECKOW pe-
akumMmM OT nnowagnm COMPUKOCHOBEHUS
pearvpyLLmX BELLECTB («KUMSLLMIA CITON).
3aBUCUMOCTb  CKOpPOCTM XMMUYECKON
peakuum OT TemnepaTypbl pearnpyroLimx
BeLLeCTB.

NabopaTtopHble onbITbl. 6. 3aBUCUMOCTb

CKOPOCTU  XMMWYECKOM  peakuum  oT
npupodbl  pearvpylolmMx BewecTB Ha
npuMepe  B3aMMOAEWNCTBMS  PacTBOPOB

TMocynbcaTta HaTpus u xnopuaa 6apus,
TNocynbata HaTpus U CONSHON KNCMOTHI.
7. 3aBUCUMOCTb CKOPOCTU XUMMUYECKOW
peakumMv OT npupoAbl MeTanfnoB npu ux

O6BbsICHAMb, YTO TAKOEe KCKOPOCTb XMMUYECKOWN peakuumy.
ApaymeHmupogamp BbIOOP eAuHUL, U3MepeHns
YcmaHaenueame  NPUYMHHO-CNIEACTBEHHbIE
(haKTOpPOB Ha CKOPOCTb XMMUYECKMNX PeaKL M.
Habntodamb v onuckigeampe peakumn Mexagy BellecTBaMmu C NOMOLLbIO PYCCKOro
(poaHoro) s3blka 1 A3blka XUMUn

lMposodumpb onbiThl, NoATBEpPXAalLme 3aBUCMMOCTb CKOPOCTU XMMUYECKON
peakunn OT pasnmyHbIX (haKTopoB

CBA3N  BIIUAHUA  Pa3JTINYHbIX
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B3aMMOAENCTBMN C CONMSAHOM KUCMOTOW. 8.

3aB1cUMocCTb CKOpOCTU XMMWNYECKOWN
peakumm OT Mpupoabl  KUCMOT  Npwu
B3aMMOOENCTBUM UX C  Kene3om. 9.
3aB1cuUMocCTb CKOpOCTU XUMNYECKOWN
peakumm oT Temnepatypbl. 10.

3aB1cUMocCTb CKOpOCTU XUMUNYECKOWN
peakumMmM OT KOHLIEHTpauuu pearvpyoLwmx
BewectB. 11. 3aBMCMMOCTb CKOpPOCTU
XUMUYECKOW  peakuum  OT  nnowagu

COMPUKOCHOBEHNS pearnpyowmnx BeLLEeCTB.
12. 3aBMCMMOCTb CKOPOCTM XUMWYECKOM
peakumu OT HanNu4Ms Katanmsartopa

XumMmnyeckue peakumm B pactBopax (10 4)

AnekTponuTuyeckasi
avccounaums

MoHaTme 06 3NEKTPONUTUHECKON
anccoumaumu. OnekTponuThbI n
HeanekTponutel. MexaHu3am guccoumaumi
SMNEeKTPONUTOB C PasfiMYHbIM XapakTepoM

CBSI3N. CrteneHb 3NEKTPONUTUYECKOM
auccoumaummn. CunbHble ©  cnabble
3NEKTPONNTLI.

OemMoHcTpauuun. cnbiTaHne BewwecTB N UX
pacTBOPOB Ha 3NEKTPONPOBOAHOCTb
Na6opaTtopHbin onbIT. 13.[dnccoumaums

XapaKmepuaoeamb NOHATUA «INEeKTponmnTnyeckas anccounaunar,
«IANEKTPOINUTbI», KHEINEKTPOITUTbLI» .
YcmaHasnusame NPUYNHHO-CIieaCTBEHHbIE CBA3N mMexay I'IpMpOD,OVI

ANeKTponnTa u CTeneHblo ero guccounayun.
YcmaHasnusames NPUYNHHO-CIIeACTBEHHbIE CBA3N MeXOy TUNnom XUMUNYECKOW
CBA3U B 3NeKTponnute n MexaHM3amMom ero aumccoumnauunm

cnabblXx  SMNEKTPONMTOB Ha  npumepe

YKCYCHOW KUCIOTbI
OcHoBHble nonoxeHnsa| OCHOBHbIE NoMoXeHns Teopun | Xapakmepusosameb NOHATMA «CcTeneHb aunccouuagmmy, «CUIbHblE
Teopumn ANEKTPOSIUTUYECKOMN AnccoumaLmmn. | anekTponuTbl», «Crnadble 3MeKTPONUTbI», «KATMOHbI», «aHWOHbI», «KUCIOTbIY,
ANEKTPOSIUTUYECKOM Knaccudumkaumsa MOHOB M MX CBOWCTBA. | «OCHOBaHUs», «conu». Cocmasnsmb  YypaBHEHWS  SMNeKTPONUTUYECKON
anccoumaumm (T3M) Kucnotbl, OCHOBaHMSI M  CONMM  KaK | AMccoumauum KUCroT, OCHOBAHWUM 1 CONeENn.

ANEKTPOSUTHI. Wx knaccudgukaums n | Unnrocmpuposams npumepamm OCHOBHbI€E NonoXeHns Teopuu

auccouunauums. ANEKTPONUTUYECKON AuccoumaLmm.

OeMoHcTpauun. 3aBucMMOCTb | Pasnuyame KOMMOHEHTbI [oKa3aTesnbCTB (Te3UCOB, aprymMeHToB U (hopMbl

ANEKTPONpPoOBOOHOCTU chyCHOI7I KUCIOTbI OT
KOHLUEeHTpauunn. [BwxeHune OKpalleHHbIX
WOHOB B 3J1EKTPUYECKOM MnoJie

D,OKa3aTeJ'IbCTBa)

Xnmun4yeckmne cBomcTBa
KUCNOT KaK 9NEeKTPONnunT

OOuwue Xumuyeckme CBOWCTBA KUCHOT:
n3MeHeHune OKpacKu MHOWKATOPOB,
B3aMMOAEWNCTBME C MeTannamm, okcngamm

Xapakmepusogamp 0O0LLME XUMMWYECKME CBOWCTBA KUCIOT C MO3ULUIA Teopum
3ANEKTPONUTMYECKOW AnccoLmauuu.
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n rmgpokcugamm wmetTansioB un ConAmMu.

MonekynsipHble M  WOHHble (MOfHbIE U
COKpalLEHHble)  ypaBHEHUS peakuui.
XuMnyeckmm CMbICN COKpaLLEHHbIX

ypaBHEHWA. YCNOBUSA NPOTEKAHUSA peakuum
MeXay anektponutamm A0 KoHua. Psp
aKTUBHOCTW MeTarnmos.

JlTabopaTopHble onbiTbl. 14.M3MeHeHNEe
OKpacku MHOUKATOPOB B KUCMOTHOW cpefe.
15.Peakuns  HenTpanmsauumn pactBopa
WENoYM pasnmnyHbIMM  Kucrotamun.  16.
MonyyeHne mmppokcuga megu(ll) mn ero
B3aumogencTemne c pasnn4HbIMM
kncnotamu. 17. Baumogenctame CUnbHbIX
kncnot ¢ okcmgom  megu(ll).  18—20.
B3anmopgenctene KucnoT ¢ MeTannamu.
21. KayectBeHHasa peakums Ha kapboHaT-
WOH. 22.[lonyyeHne CTyAHA KPEeMHWEBOM
knucnotbl. 23. KayecTBeHHas peakuus Ha
Xnopva- nnu cynbdar-noHbl

Cocmaensamb MOneKynsipHble, MOSHble M COKPaLLEHHbIE WOHHbIE YpaBHEHUS
peakuuin ¢ y4aCcTueM K1UCHOoT.

ApaymeHmuposame BO3MOXHOCTb NPOTEKAHUS peakuMil C y4acTMeM KUCIOT Ha
OCHoBe npaewuna beptonne n psga akTMBHOCTU METaroB.

lMpogodumpb  onbITbl, NOATBEPXAAKOLIME XUMWUYECKME CBOWCTBA KWUCIOT, C
cobnogeHneM npaBun TEXHMKN 6e30MacHOCT!.

Habntodame v onuckieams peakumm C y4acTUeM KUCIOT C NMOMOLLIbIO PYCCKOro
(poaHoro) si3bika 1 sA3blka XUMUn

10

Xnmunyeckmne cBomcTBa
OCHOBaHUM Kak
3NEKTPONMTOB

O6LlmMe XMMUYEcKne CBOMCTBA LLUENOYel:
B3aMMOAENCTBME C KMUCIOTaMu, OKCuaamum
HemeTannos, conamu. OdLmMe xMMmnyeckne
CBOWCTBA HEpPACTBOPUMbIX  OCHOBaHWNA:
B3aMmoaencTemne c Kucnotamm,
pasnoXXeHne npu HarpeBaHUu.
NaGopaTtopHble onbiTbl. 24./13MeHeHne
OKpacKy MHAMKaATOPOB B LLENOYHON cpede.
25. B3aumopencteune wenoyen c
yrnekucnelM rasomMm. 26. KadvecTtBeHHasd
peakumss Ha KaTWMOH aMMOHudA. 27—28.
MonyyeHne rugpokcmaa Meau(ll) n ero
pasnoXxeHune

Cocmasniame MONEKynspHble, MNOMHbIE U COKPALLEHHbIE WOHHBIE YpaBHEHUSA
peakuui ¢ ydacTMeM OCHOBaHUN.

ApaymeHmupoegambs BO3MOXHOCTb MPOTEKaHUSA peakunin ¢ y4acTueM OCHOBaHWUN
Ha ocHoBe npasuna beptonne.

lMposodumpb onbiThl, NOATBEPXAAlOWMNE XUMUYECKME CBOWCTBA OCHOBAHWM, C
cobrniogeHveM npasun TexHMKN 6esonacHocTw.

Habnwdampb v onucklieams peakuun ¢ y4aCTUEM KUCIOT C MOMOLLbIO PYCCKOro
(poaHoro) si3biKa 1 A3blka XUMUn

11

Xnmun4yeckme cBomcTBa
Conem Kak aneKTPonT(

O0Lume xMMmYeckne CBOMCTBa CpeaHMX COneE
B3aMMOENCTBME C KUCIOTaMu, Lenoyamu,
consMmu n metannamu. Bsanmopenctene
KMCNbIX CONEN Co Wwenovyamu.
JlTabopaTopHblie onbiITbl. 29.B3anmogencri

kapboHatoB ¢ kucnotamun. 30. T[lonydet

Xapakmepu3dogamp obLMe XUMUYECKME CBOWCTBA COMNerl C MNOo3vuun  Teof
3MNeKTPONUTUYECKON AMCCoUNaLUN.

Cocmaernames MONneKynspHble, NOMHbIE N COKPaLLEHHbIE MOHHbIE YPaBHEHNS peakl
C y4acTuem conem.

ApeymeHmuposamps BO3MOXHOCTb MPOTEKaHUS peakuMn C y4yacTueM Conen

OCHoBe npasuna beptonne.
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rmgpokcuga xenesa(lll). 31. Baanmogencti
Xenesa ¢ pactBopoM cynbdata meaun(ll)

[lposodumb  onbiTbl, MNOATBEPXAAKOLNE XUMUYECKME CBOWCTBA  CONeEw,
cobrntogeHnem npaBun TEXHUKN Ge3onacHoOCTu.
Habnrodambe v onucbigamb peakumm C ydacTMeM COJfell C MOMOLLbI0 PYCCK|

(pogHoro) sisblka U s3blka XMMUK

12 MoHaTne o rmaponuse | FmaponmMa kak obOMeHHoe B3aUMOAEWCTH YcmaHaesugamb 3aBUCMMOCTb MEXAY COCTaBOM COMU U XapakTepoMm eé rmaponm
conen conen ¢ BogoW. [maponus conu cunbH| AHanusupogsamse cpefy pacTBopa Cofv C MOMOLLbI0 MHANKATOPOB.
OCHOBaHus 1 cnabon kucnotel. 'maponus cq MpoeHo3uposams TUM rMAPONM3a CONMM Ha OCHOBE aHanu3a eé opmynbl
cnaboro OCHOBaHMS W CUITbHOM  KWUCNO
BogopogaHeiin nokasatens (pH).
OemoHcTpaumun. OnpegeneHne  xapakTe
cpeabl B pacTBOpax Conem
13 lMpakmuueckas CBoMWcTBa KUCIOT, OCHOBaHWA, OKCWOOB U | Ymemb obpawartbca ¢ nabopaTtopHbiM 060opygoBaHMEM W HarpeBaTeNlbHbIMU
paboma 1. PelueHune | conen B cBETE TEOPUN SNEKTPONUTUYECKON | MpubopamMm B COOTBETCTBMM C NpaBUiamMmmn TEXHUKM 6e30nacHOCTH.
3KCMepMMeHTanbHbIX | guccoumMaumm W npeactaeBneHun 06 | Habmrodame CBOMCTBA 3NEKTPONUTOB.
3agad no TeMe | OKNCIUTENbHO-BOCCTAHOBUTEIbHbIX Habnwodame v onucbieamb peakumm C ydacTUEM SEKTPOSIMTOB C MOMOLLbHO
«OneKTponMTU4eckas | peakuusax €CTECTBEHHOrO (PYCCKOro Unm pogHoro) si3blka u A3blka XMmMuu.
anccoumnaumsy ®opmynuposamb BbIBOAbI NO pe3ynbTaTtaM NpoBeAEHHOIO SKCNepuMeHTa
14 O606LeHne u
cuctemartmsauus
3HaHWUK Mo Teme
«XuMunyeckmne
peakumm B pacTBopax
3NEKTPONIUTOB»
15 KoHmporibHas
paboma 1 no Teme
«Xnmmnyeckune
peakumm B pacTBopax
3NEKTPONUTOB»
HemeTannbl u nx coegmHenuns (25 4)
16 Obuwas CtpoeHne aTtomoB HemeTannoB U ux | O6bACHAMb, YTO Takoe HeMeTansbl.
XapakTepucTuka noriokeHne B Nepuoamnyeckor cucteme. | Xapakmepu3ogamb XUMWYECKME JNEMEHTbl — HeMeTanfbl U CTpPOeHue,
HemeTannos Pan 3NEKTPOOTPULATENBHOCTU. | (PU3NYECKNE N XUMUYECKNE CBOMCTBA NPOCTLIX BELECTB — HEMETAIOB.
Kpuctannuueckne pelwétkn HemetannoB | O6bsACHIMb 3aBUCUMOCTb OKUCIIUTENbHO-BOCCTAHOBUTEMbHBIX CBOWCTB (MNK
— npocTbix BewecTB. duamveckue | npedckasbieamb CBOWCTBA) 3NEMEHTOB-HEMETANNOB OT MX MOJIOXKEHUA B
CBOMCTBA HemeTanmnos. O6wme | nepuoanyeckon cucteme xmmmieckux anemenToB [1. . Mengeneesa.
XUMU4yeckmne cBoWcTBa HemeTanmnoB: | YcmaHaenueamb NPUYUHHO-CNEACTBEHHbIE CBSA3N MeXdy CTPOEeHMeM aToma,

OKUCNUTENbHbIE N BOCCTAHOBUTENbHbIE.
OemoHcTpauun. Konnekumss HemeTannos.

Mopenwn KPpUCTarmn4eCcknx peLLIéTOK

XUMUYECKOW CBSA3bI0, TUMOM KpI/ICTaJ'IJ'IVI‘-IeCKOIZ peUJéTKM HemeTanna un ero
COEOVHEHNN U (bMSW—IeCKI/IMI/I CBOMCTBAMM [daHHOrO HemeTanna u ero

coegMNHEeHUN.
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HEMeTarnmoB: aTOMHble W MONEKYNSAPHbIE.
O3oHaTop W MNpUHUMNBI  ero  paboTbl.
"opeHwne NPOCTbIX BeLlecTB —
HemeTanmnos: cepbl, ocdopa, 4peBECHOro
yrns

Jlokasbigeamb OTHOCUTENBHOCTb MOHATUI «MEeTann» n «KHemeTann»

17 Obwas ["anoreHsbl, CTpOEHUE UX aTOMOB U MOrekyn. | Xapakmepu3osams CTpoeHne, husnyeckue u XuMmyeckne CBOMCTBa, NoryvyeHne
XapakTepucTtuka dusmyeckne U1 XUMMYECKME CBOWCTBA | U NPUMEHEHWE rarnoreHoB B nnaHe obLiero, 0COBEHHOro n eANHUYHOTO.
anemeHToB VIIA- ranoreHoB. 3aKOHOMEPHOCTU W3MEHeHus1 | YcmaHaenueampe MNPUYNHHO-CNEACTBEHHbIE CBA3N MEXAy CTPOeHMeM aToma,
rpynnbl — rafnioreHoB | CBOWCTB rasfioreHoB B 3aBMCMMOCTU OT MX | XMMUYECKOW CBSA3bI, TWUMOM KPUCTaNfIMYECKON pPELETKM Y TraroreHoB MU

NOMNOXEHNsT B MNEPUOONYECKON CUCTEME. | (PM3NYECKMMU U XUMUYECKUMU CBONCTBaMM 3TUX BELLECTB
HaxoxgeHvne ramnoreHoB B npupoae U ux

nonyyenvne. Bronornmyeckoe 3HayeHue u

NPYMEHEHNE rarnoreHos.

DemoHcTpauun. Ob6pasubl ranoreHoB —

NPOCTbIX  BELLECTB. Bsanmopencrtene

ranoreHoB ¢ MeTannamu. BbiTecHeHne

xnopom 6poma unm noga M3 pacTBOpOB UX

conemn

18 CoeagnHeHus anoreHoBogopodbl M COOTBETCTBYKOLWME | Xapakmepusosamb C WUCNONb3OBaAHWEM PYCCKOro (POoOHOro) fAsblka M fA3blka

ranoreHoB UM  KMACNOTbl:  MNaBMKOBAasi, COMsIHAsA, | XMMUWU COCTaB, (hU3MYECKNE N XUMUYECKME CBOMCTBA, NOyYeHNEe U MPUMEHEHNE
©pomoBogopoaHas, MOO0BOOOPOLHAs. | COEOANHEHUI ranoreHos.
anoreHmabl. KayecTBeHHble peakuun Ha | Hasbieamb COeOMHEHUA ranoreHoB no opmMyne 1 cocmassisime opMyIibl MO UX
ranoreHna-noHsbl. MpumMeHeHWe | Ha3BaHWIO.
COEQVHEHWI ranoreHoB. YcmaHaenueams NPpUYNHHO-CNEACTBEHHbIE CBA3M MeXAY XMMUYECKON CBA3bIO U
DemoHcTpauusa. Konnekumsi MNpuUpOAHbIX | TUMOM KPUCTanfMYecKon peLleTkn B COEAUHEHUSIX rarioreHoB U manyeckumn m
coeguHeHnn xnopa. XUMUYECKMMM CBOMCTBAMMW 3TUX BELLIECTB.
JNlaGopaTopHbIN onbIT. lposodumpb, Habnodamb W oOnucbigamb XUMUYECKUA SKCMEPUMEHT MO
32.PacnosHaBaHue ranoreHng-noHoB pacno3HaBaHUO  raroreHng-MoHOB C  COONOOEHMEM  MpaBwuil  TEXHMKU
BesonacHocTw.
BbinonHams pacdéTtbl Mo XUMUYECKMM OpMyrnaM M ypaBHEHUSM peakuui,
NpOTEKALLMX C y4acTUEeM COeAMHEHUI ranoreHoB
19 lNpakmuyeckas CongHas KucnoTa Kak CUnbHbIN | YMemb obpalwatbecs ¢ nabopaTopHbiM 00OpPYyoOBaHUMEM W HarpeBaTenbHbIMU

paboma 2. N3yyeHune
CBOWCTB COJIAHOMN
KWUCNOTbI

anekTponuT. TunudHble peakuun KUCHOT,
XapakTepHble AN COMAHOM  KUCMOThI:
B3auMogencTemne c mMeTannamu,
OCHOBHbIMU U aMdOTEPHLIMU OKCHMAAMMU,
OCHOBaHUAMU " amdoTepHbIMU
rmapokcuaamu, conamu. KadvecTtBeHHas
peakuusi Ha Xnopua-noH

npmGopamu B COOTBETCTBUM C NpaBuiamMmn TEXHUKN 6e30MacHOCTH.

Habnrodame CBONCTBA 3NEKTPONUTOB U MPOUCXOOALLMX C HUMU SIBIIEHWA.
Habnodamb v onuckieamb peakuum C y4acTMeM INEKTPONUTOB C MOMOLLbIO
pyccKoro (poaHoro) sisblka U i3blka XMMUW.

®opmynuposamb BbIBOAbI MO pe3yrbTaTam NPOBEAEHHOIO 3KCNEPUMEHTA
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20 Ob6was OOwasn xapaktepuctuka anemeHToB VIA- | [Jasamb 0OLLy0 XapakTepUCTUKYy aTOMaMm, NPOCTbIM BELLECTBAM U COeANHEHUAM
XapakTepucTtuka rpynnel. Cepa B npupoae 1 eé nonyyeHune. | XxanbKoreHoB B 3aBUCUMOCTM OT UX NOJIOXEHUSA B NEPUOANYECKON CUCTEME.
anemeHToB VIA- AnnoTponHble MoaudmkaumMm cepbl U KX | Xapakmepu3ogamb CTPOEHWe, annoTponuio, uandeckne u XuMmnyeckne
rpynnbsl — cBomncTBa. XvMmMyeckue CBOWCTBA Cepbl U | CBOWCTBA, NONyYeHUE U NPUMEHEHNE CEpbI.
xanbkoreHos. Cepa €€ NnpuMeHeHNe. YcmaHaenueamps NPUYNHHO-CNIEACTBEHHbIE CBA3W MeXOy CTpOeHWeM aTtoma,

OemoHcTpauunu. BzaumoaencTame cepbl C | XMMUYECKOW CBA3bI0, TUMOM KPUCTanM4eckon peLlétkm cepbl 1 e€ bmandeckumm
MeTannamu. [opeHune cepbl B Kucnopoae N XMMWUYECKNMUN CBONCTBAMU.
BbinonHamMb pacyé€Tbl N0 XUMUYECKUM (QOPMYNaM W ypaBHEHUAM peakuun,
NPOTEKAKLLMX C y4acTUEM Cepbl.
lMposodumep, Habrodamb W onuckbi8ambs XMMUYECKUIA SKCMEPUMEHT MO FOPEHUI0
cepbl Ha BO34yXe 1 B KUCMOpoAe ¢ cobnigeHem npaBui TEXHUKM 6e30nacHoCTH

21 CepoBogopog u CepoBogopod:  CTpoeHWe  Mornekynbl, | Xapakmepu3ogamps C WCMONb30BaHMEM PYCCKOro (POAHOr0) A3blka M A3blka
cynedunabl dusmdeckme Un XMMUYECKME CBOWCTBA, | XMMUWU COCTaB, U3NYECKUE N XMMUYECKME CBOWCTBA, MOSTyYEHME U NPUMEHEHME

nonyyeHvne n 3HadveHne. CepoBogopoaHasi | COeANHEHUN Cepbl B CTENEHU OKUCNEHNS —2.

kncnota. Cynbdugbl M KX 3HayeHue. | Hasbieamb coeguHeHUst cepbl B CTeMNeHu OKUcrneHus —2 no dopmyne wu

JiomuHooopsbI. cocmaessime (POpMyIibl MO UX Ha3BaHUIO.

DemoHcTpauun. Konnekums cyneduaHbix | Cocmasisimbs MONEKYNSPHbIE U MOHHBbIE YPABHEHWSI peaKUMi, XxapakTepuaytoLiue

pya. KadectBeHHas peakuus Hacynbui- | XMMUYECKNE CBOWCTBA COEAMHEHU CePbl B CTEMEHN OKUCNEHNS —2.

WNOH Onucbkigamb NPOLECCHI OKUCIIEHNS-BOCCTAHOBIEHWS, 0rpedesisimb OKUCTIUTENb
1 BOCCTaAHOBUTESb U COCMAassisimp dNEKTPOHHbIN BanaHc B peakumsix ¢ y4actmem
cepbl B CTEMEHN OKUCTNEHNSA —2.
YcmaHaenueams NPUYMHHO-CNEACTBEHHbIE CBA3M MEXAY XMMUYECKON CBA3bIO U
TUMOM KPUCTalNIM4YECKOW PELUETKM B COEAMHEHUAX cepbl U (PUanyeckumm u
XUMUYECKMMMW CBOWCTBAMM 3TUX COEAVNHEHUN

22 KucnopogHsle Oxkcug  cepbi(lV), cepHuctas  kncnota, | 3anucsiéams OPMYIbl OKCMOOB Cepbl, Ha3bigamb WX, ONUChI8aMb CBONCTBA Ha

coeanHEHUA cepbl

cynbutbl. KayecTBeHHas peakuusa Ha
CyInbMUT-NOH.

Oxkeung  cepoi(VI), cepHas  kucrnoTa,
cynbdaTbl. Kpuctannormgparsl.
KavecTBeHHas peakuuns Ha cynbaT-noH.
OeMoHcTpauun. ObecLBeunBaHne
OKpaLUEHHbIX TKAHEN N LBETOB CEPHUCTLIM
rasom.

B3aumopgencteue KOHLEHTPUPOBAHHOMN
CepHol KucnoTbl ¢ meabto. OGyrnuBaHue
OpraHn4Yeckmx BELLECTB
KOHLEHTPMUPOBAHHOW CEPHOWN KNCIOTON.
JlTabopaTopHbINn onbIT.34. KayecTBEHHblE
peakumm Ha cynbdaT-UoHbI

OCHOBE 3HaHWWN O KMCNOTHLIX OKCUAAX.

Xapakmepu3ogamb C WCMONb30BaHMEM PYCCKOro (POAHOro) A3bika M A3blka
XUMUKN CcOCTaB, (pu3Myeckne U XMMUYECKMe CBOWCTBA CEPHOM KUCMOTbl Kak
anekTponura.

Cocmaesrisgmb MOneKynsipHbIE Y MOHHbIE YPaBHEHNS PeakLnin, XapakTepu3yoLLMX
XUMUYECKMEe CBONCTBA CEPHOM KUCMOThI.

PacnosHagams cynbdaTt-UoHsbI.

Xapakmepu3ogampb C WCMONb30BaHNMEM PYCCKOro (POAHOr0) A3blka M A3blka
XVMUM CBOMCTBA KOHLLEHTPUPOBAHHOW CEPHOM KUCIOTbI KaK OKUCTTUTENS.
Cocmaernams ypaBHEHNS OKUCINTENbHO-BOCCTAHOBUTENbHbIX PeaKLuMin METO40M
aneKkTpoHHoro 6anaHca.

BbinonHames pacdé€Ttbl N0 XMMUYECKMM (DOPMyNnaMm M ypaBHEHUSM peakuui,
NnpoTeKatoLMX C yHacTUeM CEPHOWN KUCITOTbI.

Habntodams v onucbigambs XUMUYECKUA SKCNEPUMEHT
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23 lMpakmuueckas CepHas KucrnoTa Kak CUSbHbIN 3nekTponnT. | Ymems obpawatecss ¢ nabopaTopHbiM 0BOpyaoBaHMEM W HarpeBaTeflbHbIMU
paboma 3. UayyeHne | TunNu4Hble peakuun KUCHOT, XapakTepHble | npubopamMu B COOTBETCTBMM C NPaBUaMm TEXHUKM 6GE30MacHOCTY.
CBOWCTB CEpHOM Anst  pa3baBneHHoOW cepHOW  kucnothl: | Habrodame CBOMCTBA 3NEKTPONMTOB U MPOUCXOASALMX C HAMUN SBIEHUN.
KMCNOoThI B3aumogencTemne c meTannamu, | Habmodambe W onucbieampb pPeakuMm C y4yacTMeM 3fEeKTPONMTOB C MOMOLLBHO
OCHOBHbIMW U aMdOTEPHBLIMU OKCUAAMW, | €CTECTBEHHOMO (PYCCKOrO MU POAHOIO) A3bIKa U A3bIKa XUMUN.
OCHOBaHUsIMU " amMdoTepHbiMK | Popmyiuposamb BbIBOAbI NO pedynbTaTam NPOBEAEHHOIO IKCNepMMEHTa
rmgpokeugamn, conamu.  KayvectBeHHas
peakuusi Ha cynbgaT-MoH
24 Ob6was Obuwasn xapaktepuctvka anemeHToB VA- | [Jasamb 0OLLy0 XapakTepUCTUKY aTOMaMm, MPOCTbIM BELLLECTBAM U COEANHEHUAM
XapakTepucTuka rpynnbl.  A30T, CTpPoeHMe aToma U | anemeHToB VA-rpynnbl B 3aBUCMMOCTM OT WX MOJIOXKEHUS B MEpUOAMYECKON
XUMUYECKMX MOJEKynbl asorTa. duanyeckne n | cucteme.
anemeHToB VA- XUMWYECKME CBOWCTBA W NpPUMEHEHUe | Xapakmepu3ogamb C WCMNOMb30BaHMEM PYCCKOro (POAHOro) s3blka M A3blka
rpynnbl. A3oT asota. A30T B nNpupoge W ero | XMMuUM CTpOeHue, (uU3ndeckne u XMMUYECKME CBOWCTBA, MOMyYeHMEe MU
Buonoruyeckas posb. npvMeHeHne asoTa.
DemoHcTpauun. [Ouarpamma «CocTaB | Ha3dbieamb coevHeHus asoTa no dopmyrne u cocmassnsme hopMyrbl MO KX
Bo3gyxa». BupgeodparmeHTbl M cnangbl | HasBaHuio.
«lMtnybm 6asapbi» YcmaHaenusamps NPUYNHHO-CNEACTBEHHbIE CBA3W MEXAy CTPOEHVMEM aTtoMa U
MOIEKyrbl, BUAOM XMMUYECKON CBA3W, TUMOM KPUCTanNn4Yeckon peLléTkm asoTa
N ero u3n4eckuMm N XMMM4eCKMMn CBOMCTBaMM.
BbinonHames pacdéTbl MO XMUMWYECKMM DOpMyraM U ypaBHEHUSM peakuui,
NPOTEKALLMX C y4acTMeM a3oTta
25 Ammumak. Cornm AMmmak, CTpOeHue MOJeKyrnbl n | Xapakmepusogamb C WCMNOMb30BaHMEM PYCCKOro (POAHOr0) s3blka U A3blka

aMMOHUA

dumsmyeckme ceonctea. AMMUMaYHaa BOAa,
HalaTbIpHbIA  CAMPT, MapaT aMmuaka.
[1OHOPHO-aKLEeNTOPHbIN MEXaHN3M
00pas3oBaHus CBA3WM B KaTUOHE aMMOHWUSI.
BoccTtaHoBUTENbHbIE CBOMCTBA aMMUaKa.

Conn  aMMOHuUs 7 nx npumeHeHue.
KauecTtBeHHas peakuyuna Ha KaTUOH
aAMMOHUA.

HDemoHcTpauumu. MNonyyeHune, cobrnpaHme u
pacrnosHaBaHve ammMmuaka. PasnoxeHue
AvxpomaTta aMMOHUSL.

Na6opaTtopHbin onbIT.36. KayectBeHHas
peakumsi Ha KaTUOH aMMOHUS

XMWUU COCTaB, CTPOEHME MOMEKynbl, (PU3NYecKne N XUMUYECKMe CBOWCTBA,
nonyyeHve u NpMMeHeHne aMmmmaca.

Ha3sbieamb conv amMmoHusa no dopmynam u cocmasrnsame OPMynbl MO UX
Ha3BaHWAM.

Banucbigamb MONEKYNSAPHbLIE N MOHHBbIE YPaBHEHUS peakLMin, XapakTepuayoLmx
XMMUYECKMEe CBONCTBA aMmMmaka U conen ammoHus.

Cocmasrnamb  ypaBHEHUS  OKUCITUTENbHO-BOCCTAHOBUTESbHLIX peakumMn ¢
yyacTmeM aMMuaka ¢ NoMOLLIbI0 MeToAa dneKTpoHHoro 6anaHca.
YcmaHaenusames NPUYUHHO-CNEACTBEHHbIE CBA3W MexAy BUAOM XUMWYECKOM
CBSA3M, TUMNOM KPWUCTarniM4Yeckon pPeléTkM B aMMuake W COnsxX amMMOHUA WU
HU3NYECKUMU N XUMUYECKMUMU CBOMCTBAMMN 3TUX BELLECTB.

lposodumpb, Habmwlamb W onucbigamb XUMUYECKUA IKCMEPUMEHT MO
pacno3HaBaHMI0 MOHOB aMMOHWSA C COBNoAeHe NpaBnn TEXHUKM 6e30NacHOCTY.
BbinonHame pacdéTtbl MO XUMWYECKMM hOpMyraM M ypaBHEHUSM peakuui,
npoTeKawLLMxX C y4acTmem ammMmuaka
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26 lMpakmuueckas MonyyeHune, cobupaHne n pacnosHaBaHue | [Monyyamb, cobupamb W pacrno3dHasamb ammuak. Obpawambscs C
paboma aMmmuaca. N3yueHue pactBopyMocCTu | nabopatopHbiM  obopyooBaHMEM M HarpeBaTenbHbiMM  nNpubopamu B
4.MNony4yeHne aMMmaka B BOAE M XapaKTepucTuka | COOTBETCTBUM C NMpaBuriamMu TeXHUKkn 6e3onacHoCTy.
amMMuMaka U U3y4yeHne | OCHOBHbIX CBOWCTB ruapaTa ammuaka. | Habnwodame v onucbieamb XUMUYECKUA 3KCMEPUMMEHT C MOMOLLBI PYCCKOro
€ro CBONCTB KayectBeHHas  peakuuMss Ha  KaTWOH | (POAHOrO) A3blKa U A3bIKa XMMUWN.

aMMOHUsI ®opmyrnuposamse BbIBOABI MO pe3ynbTaTtamM NPOBEAEHHOIO 3KCNEPUMEHTA.
CompydHu4amp B npouecce y4ebHOro B3aumogencTems npu paboTe B rpynnax
27—28 KucnopogHble Okcuabl asoTa: Heconeobpasylowme U | Xapakmepu3ogamb C WCMONb30BaHMEM PYCCKOro (POAHOrO) A3blka M sA3blka
coefuHeHus asoTa KUCMNOTHbIE. XUMUM COCTaB, PUINYECKME U XUMUYECKNE CBONCTBA, NOMyYeHNe 1 NpYMeEHeHne
A3oTncTaa Kucnota U HUTPUTbL. A30THas | OKCMZOB asoTa.
Kicrnota, eé nonydeHne w cBoncTtBa. | Cocmaenismb MONEKYNSPHbIE Y MOHHBIE YPaBHEHWS PEaKLUA, XapakTepu3yHoLLmX
HuTparbl. XMMUYECKME CBOMCTBA OKCUAOB a3oTa.
DemoHcTpauun. BsaumopgencTteue | YcmaHaenueams NPUYUHHO-CNEACTBEHHbIE CBA3W MeXAy BMAOM XUMWYECKOW
KOHLIEHTPUMPOBAHHON a30THOW KUCMOTbl C | CBA3W, TUMOM KPUCTanIM4yeCckon peléTkn B okcnaax azota u ux pmsmyeckumm un
Meabto. [opeHuMe  4é€pHOro  MoOpoxa. | XMMWYECKUMM CBOMCTBaMMU.
PasnoxeHne HuTpaTa Kanus W ropeHue | Xapakmepu3ogamb C WCMNOMb30BAHWEM PYCCKOrO (pOOHOro) f3blka WU A3blka
OPEBECHOrO Yrosibka B HEM. XUMUKN COCTaB, (pM3MYECKME U XMMWUYECKME CBOMCTBA a30THOW KUCMOTbl Kak
NabopaTtopHbIn onbIT. 37. XMMUYECKME | aNeKTponuTa u eé npuMeHeHue.
CBOWCTBA a30THOM KNCNOTbI Kak | 3anucbigamb MONEKYNSPHBIE N MOHHbIE YPaBHEHUS peakuuii, XxapakTepuaytoLiue
anekTponuTa XMUMUYECKME CBOMCTBA a30THOWM KUCMOTbI KaK fekTponuTa.
lpoeodumpb, Habmwlamb W onuchblieamb  XUMMUYECKAA  3KCMIEPUMEHT,
XapaKTepusyloLWwunin - CBOMCTBA a30THOM  KUCIOTbl  KakK  3nekTponunta, ¢
cobnogeHeM npaBun TEXHMKN 6e30nacHOCTH.
Xapakmepu3oeamp a30THYIO KACMNOTY Kak OKUCIUTENb.
Cocmasename  ypaBHEHUSI  OKUCIIUTENbHO-BOCCTAHOBUTEMbBHBIX  peakuun,
XapakTepuUsyLLNX XMMUYECKMEe CBOWCTBA a30THOWM KUCIOTbI Kak OKMCNUTEnNs, C
NMOMOLLIbIO METOAA SMNEKTPOHHOro banaHca.
lMpoeodumpb, Habrwolamb W onuckleamb  XUMUYECKAA  IKCMIEPUMEHT,
XapakTepu3yLLMA CBONCTBA a30THOM KUCINOTbI Kak OKUCINTENS, C cobniogeHnem
npaBun TEXHUKM 6e3onacHoCcTh
29 doccop u ero docdop, cTpoeHne atoma u annotponus. | Xapakmepu3ogams C WUCMNOMNb30BAHUEM PYCCKOro (POOHOr0) si3blka U A3blka

coenHeHuA

docuabl. DochuH. Okeng docdopa(V) u
docopHas kucrnota. docdatbl.
DemoHcTpauun. O6pasubl  NpUPOAHBIX
coegunHeHunn gocdopa. NopeHne docdopa
Ha BO3gyxe M B kucnopoge. lMonyyeHue
6enoro docdopa UM uUCMbITaHWE €ro
CBOWNCTB.

XAMWUM  CTPOEHME, annoTponuio, (U3N4EecKMe U XUMUYECKME CBOWCTBA,
nony4eHve u npumeHeHne cdocdopa.

CamocToaTenbHO onuckieamb CBOWCTBA okcupa docdopa(V) kak KACNOTHOro
oKkcmaa u ceorcTBa OOCHOPHON KMCMOTHI.

Unnmocmpuposams cBoWCTBa okcuaga docdopa(V) u hochopHON KUCHOThI
YPaBHEHUSIMU COOTBETCTBYIOLLUX peakLUnii.

lposodumpb, Habnwdamb W onucbigamb XUMUYECKUN

cobnogeHnem npaBuI TEXHUKN 6€30MacHOCTM.

QKCNEPUMEHT C
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JTabopaTopHbIn onbIT. 38.KauectBeHHasd
peakuusi Ha pocdaT-noH

PacnosHasamb docaT-NoHbI

30 Obwas O6wan xapaktepuctuka anemeHToB IVA- | [Jasampb obLLy0 xapakTepuCcTMKy atoMaM, MPOCTbIM BELLECTBaM U COEAUHEHUSAM
XapakTtepucTtuka rpynnbl: OCOGEHHOCTU CTPOEHMS aTOMOB, | anemeHToB IVA-rpynnbl B 3aBUCUMOCTM OT WX MOMOXEHMS B Nepuoamnveckon
anemeHToB IVA- NPOCTbIX BELWECTB W COEAWHEHUM B | CUCTEME.
rpynnel. Yrnepoa 3aBMCMMOCTU OT MOSIOKEHUSI 3NeMeHTOB B | Xapakmepu3oeamb C WCMONb30BaHMEM PYCCKOro (POAHOro) A3blika M sA3blka

nepnoamnyeckon  cucteme. Yrnepoa. | XuMun  CTpoeHue, annoTponuio, uUanyeckme u XMMUYeckue CBOWNCTBA,
KpyroBopoT yrmepoga B  npupoAe. | nonydYeHue u nprMeHeHne amopHoro yrnepoaa.

AnnoTtpornHble  Mogudwmkaumu:  anmas, | CpasHueamb CTPOEHWE U CBOMCTBA anMasa v rpaduTa.

rpacomut. AmopdHbIn  yrnepon:  caxa, | Onucklieamb OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA yrnepoaa.
OpeBeCHbIN yrosb. Apcopbuus. | llpoeodumb, Habnwdame W oOnuckbiéamb XUMUYECKUA  3KCMEPUMEHT C
XvmMmundeckue CBOWCTBa yrnepoga. | cobniogeHvem npaBun TEXHUKM 6Ge3onacHoCTH

Kokcoxmmunyeckoe npov3BOACTBO U €ro

npoaykuunsa. Kapbnabi.

OemoHcTpauuun. Konnekumss «O6pasubl

NPUPOAHBLIX  COEAMHEHUN  yrnepogar.

Moptpet H. O. 3enuHckoro. lNornowexne

aKTMBMPOBAHHBLIM  YINEM  PaCTBOPEHHbIX

BellecTB unum rasos. YcTponcteo

npoTusBorasa

31 KucnopoaHsle Oxkeug yrnepoga(ll): ctpoeHne Monekynel, | Xapakmepu3ogamb C WCMONb30BaHMEM PYCCKOro (POAHOr0) A3blka M A3blka
coefuHeHus nonyyeHvne " CBOWNCTBA. Okcug | xuMmnm coctas, PU3NYECKME U XUMUYECKNE CBONCTBA, NOMyYeHNe U NPUMEHEHNE
yrnepoga yrnepoga(lV): CTpoeHune MOMeKynbl, | OKCUAOB yrnepoaa.

nony4yeHne n CBONCTBA. YronbHas kucroTa.
Conu yronbHOW KUCroThbl: kapboHaTbl U
rmagpokapboHaTbl. TexHnyeckas v nuiieBas
copa.

JNa6opaTtopHbin onbIT.39. [NonyyeHne u
CBOWCTBA YroflbHOM KUCNOThI

YcmaHaenueams NPUYUHHO-CNEACTBEHHbIE CBA3W MexXOy BMAOM XUMWYECKOMW
CBSA3NW M TWNOM KpUCTaNMYeckoh pewwéTkM B OKcuaax yrnepoga M ux
dM3NYECKUMN N XMMUYECKMMIM CBOMCTBaAMM, a TakKe NPUMEHEHNeM.
Cobrrodamp npaBuna TexHUkn 6e3onacHOCTW MpU MCNOMb30BaHUM MEYHOro
OTOMMEHMUS.

Oka3sbleamb NepBy NOMOLLb NPY OTPaBIIEHWUMN YrapHbIM ra3om.
Xapakmepu3ogamb C WCMOMb30BaHWEM PYCCKOro (POOHOro) s3blka M A3blka
XMMUM COCTaB, PU3NYECKME U XUMUYECKNE CBONCTBA, NOMyYeHne 1 NpuMeHeHne
YronbHOWM KUCMOTbI U eé conen (kapboHaToB 1 rmapokapboHaToB).
Unnwcmpupogams 3aBUCUMOCTb CBOWCTB COfleN YrofibHOW KWUCOTbl OT WX
cocTaBa.

lposodumpb, Habmwlamb W oOnucbi8amb XUMWUYECKUN  IKCMEPUMEHT C
cobniogeHvem npaBun TexXHWKN 6€30nacHoCTy.

PacnosHasamb KapboHaT-NOH.

BbinonHams pacyéTbl N0 XMMUYECKUM OpPMyramMu ypaBHEHUSM peakumi,
npoTeKaloLmX C yHacTuemM CoeMHeHu yrnepoaa
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32 lMpakmuueckas Mony4yeHune, cobupaHne n pacnosHaeaHue | [Tonyyams, cobupamb W pacrno3Hasame yrnekucnoln ra3. Obpawambcsi C
paboma yrneKncnoro rasa. M3yueHune | nabopatopHbiMm  obopygoBaHMeM M HarpeBaTenbHbiMW  nNpubopamu B
5.MNony4yeHne pacTBOPMMOCTM YINEKNCIIOro ra3a B BOAE U | COOTBETCTBMM C MpaBmunamu TexHnkM 6esonacHocTu.

YIMEeKNCnoro rasa W | XxapakTepucTuka  KWUCMOTHbIX ~ CBOWCTB | Habmodamb v onuckbieamb XUMWYECKUA 3KCMEPUMMEHT C MOMOLLBbI PYCCKOro
nsyyeHuve ero | yronoHom kucnotbl. KayecTBeHHasi peakums | (POLHOrO) sA3blka M A3blka XMMUW.
CBOWNCTB Ha kapboHaT- u rugpokapboHaT-1OHbI ®opmyrnuposamse BbIBOABI MO pe3ynbTaTtamM NPOBEAEHHOIO 3KCNEPUMEHTA.
CompydHu4amp B npouecce y4ebHOro B3ammogencTams npu paboTe B rpynnax
33 Yrnesogopoabl OpraHudeckas xumwus.  Yrnesogoponbl. | Xapakmepu3ogamb  OCODEHHOCTM cocTaBa W CBOWCTB  OpraHMYecKux
MeTaH, aTaH K NponaH Kak npegenbHble | COeAUHEHUN.
(HacblweHHble) yrneBogopoabl. ATuneH n | Pasauyame npegernbHble 1 HenpeaenbHble YrneBoaopoap!.
aueTuneH Kak HenpedenbHble | Hasbieamb v  3anucbieame GOpPMYnbl  (MONEKYNSPHbIE W CTPYKTYPHbIE)
(HeHacbILEeHHbIE) YyrneBoAopOoabl. | BaXXHEWLINX NpeacTaBuTenel yrneBoaopoaos.
CTpyKkTypHble  cpopMyrbl  opraHudeckux | Habmodampb 3a XOO4OM XMMUYECKOrO SKCMepMMEHTa, OnMuchbiBaTb ero U genarb
BeLLeCTB. opeHune yrneBo4OpOAOB. | BbIBOALI HA OCHOBE HabnaeHWN.
Peakunn pernapvpoBaHus npegenbHbix | Pukcuposamb pe3ynbTaTbl IKCMEPUMEHTA C MOMOLLBI PYCCKOro (POgHOro)
yrneBogopoaoB. A3blKa, @ Takke C MOMOLLLI XMMUYECKUX hOpMyn 1 ypaBHEHWUN
OemMoHcTpauun. Mopenun MOnekyn
MeTaHa, 9TaHa, 3TuMeHa W aueTuneHa.
B3sanmopenctene aTuneHa ¢ OGpOMHON
BOAOW U pacTBOPOM NepMaHraHaTa kanus

34 Kucnopogcopepxa- CnunpTbl. ATUNOBLIN CNMPT, €ro nonyyeHvne, | Xapakmepusogams  CNUPTbl  KaK  KACNOPOACOAEpXalinue  opraHudeckue
LMe opraHu4eckune NpYMeHeHne n PU3NONOrMYECKOe | COEANHEHNSI.
coefuHeHuns aenicteue. TpéxaToMHbIA cnUpT rnuuepuH. | Knaccuguyupogame CnupTbl MO YNCIY TMOPOKCUITBbHBIX FPYMN B MX MOMEKyax.

YKCycHass KucrnoTa Kak npeAacTtaBuTenb | Hasbigamb npegctaBuTenelt OQHO- U TPEXATOMHbIX CMMPTOB M 3anucbiBaTb WX
KapOOHOBBIX KUCIIOT. dopmynel.

DemoHcTpauun. OO6Owme  xumuyeckue | Xapakmepu3ogamb  KapOOHOBbIE  KUCMOTbI  KaK  KuMcrnopogcogepxaliune
CBOWCTBA KWUCITOT Ha NPUMEpPe YKCYCHOW | OpraHn4eckue CoeamHEeHUs.

kncnotbl. KadecTBeHHass peakums Ha

MHOrOaTOMHbIE CMUPTHI

35 KpemHun n ero KpemHun, cTpoeHne ero atoma U | Xapakmepuszogamb C WUCNONb3OBaHWMEM pPYCCKOro (POOHOro) fAsblka M A3blka
coeaVHeHus HaxoxgeHne B npupoge. CBoWCTBa | XMMUKN CTPOEHME aTOMOB U KPUCTAsoB, oM3MyYeckne n Xmumm4eckme CBOMCTBA,

KpeMHus. Cunuumgbl 1M cunad. Okcup | nonyyYyeHue U NpUMEHEHUE KPEMHUS.

kpemHus(lV). KpemHueBas kucnota u eé
conw.

OemoHcTpaummn. Konnekumss «O6pasubl
NPUPOOHbLIX coeanHEeHUN KpPEMHUS».
Konnekuus ctekna, kepamuku, LLeMeHTa U
MU3Oenun n3 HUX.

YcmaHaenueams NPUHMUHHO-CNEACTBEHHbIE CBA3W MeXxdy CTpOeHMeM artoma,
BUAOM XMMUYECKOW CBS3M, TUMOM KPUCTamfMYECKon PEeLléTkn KPeMHUst U ero
PHU3NYECKUMU N XUMUYECKUMU CBONCTBaAMM.

BbinonHame pacyétbl MO XUMUYECKUM hopmyramMu ypaBHEHMSM peakuui,
NpOTEeKaKLWMX C y4aCTUEM KPEMHUS N €ro COEANHEHNI.
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Na6opaTtopHble onbITbl. 40.MponyckaHne
YrneKk1croro rasa yepes pacTBop cunvkaTa
HaTpus

Xapakmepusogamb C WCMONb30BaHMEM PYCCKOro (POAHOM0) A3blka M A3blka
XMMUM CcOCTaB, PU3NYECKME U XUMUYECKNE CBONCTBA, NOMyYeHNe 1 NpUMeHeHne
COEeVHEHUN KPEMHUS.

CpasHusamp AVOKCUAbI Yrrepoaa U KpeMHUS.

Onucbieampb BaXxHeNLLNE TUMbl NMPUPOAHBIX COEANHEHUA KPEMHMS Kak OCHOBHOIO
anemMeHTa nuTocdepsbl.

36

CunukaTtHas
NPOMbILLITIEHHOCTb

MpomsBoacTtBo CcTekna M LUEeMeHTa.
MpoayKkumsi CUNUKaTHON NPOMbILLSIEHHOCTMU:
OnTU4Yeckoe BOJOKHO, kepamuka, dapdop,
dasHc. OnTnyeckoe BOMOKHO.
OemoHcTpaumu. Konnekums npoaykumm
CUNNKaTHOWM NPOMBILLIIEHHOCTH.
BuaeodparmeHTsl 7] cnangpl
«lMpon3BoACTBO CTEKNA U LIEMEHTaY

XapaKmepu3oeamb CUJTMKATHYH NPOMBbILLJITIEHHOCTb U eé OCHOBHYHIO NMpOAYKLUIO.
YcmaHasenueame aHanornm MeXxay pasfin4HbIMKU OTpaciamMmmn CUINMKaTHON
NPOMbILLTTIEHHOCTHU

37

Monyyenune
HemeTannos

HemeTtannel B npupoge. ®PpakumoHHas
neperoHKa XWAKOro BoO3gyxa Kak crnocod
nonyyeHnst Kucropoga, asota M aproHa.
MonyyeHne ocdopa, KpemHus, xnopa,
noga. ONeKTponun3 pacTBOpPOB.

OemoHcTpauun. Konnekumsa «lpupoaHbie
coeanHeHus HeMeTannos».
BuaeodparmeHTsl " cnangpl
«PpakuMoHHas neperoHka KUAKOro
Bo3ayxa». BupgeodparmeHTbl ©n cnangpl
«MonyyeHne Bogopoda, kucropoga W
rafioreHoB 3MeKTPONIMTUYECKUM CNOCOBOM»

Onucbigamb HaxoXaeHWe HeMeTassioB B Npupoge.

Xapakmepu3zosamb (bpaKkUMOHHYIO MEeperoHKy >KWAKOTO BO3dyxa Kak
COBOKYMHOCTb (PM3NYECKMX MPOLIECCOB.

ApayMeHmupogams OTHECEHMWE NPOLIECCOB MOSyYEeHUs] aKTUBHbIX HEMETASSOB K
OKMCMUTENbHO-BOCCTAHOBUTESbHBLIM NpoLieccam

38

Mony4yenune
Ba)XKHENLLUX
XUMUNYECKMX
COoeanHEeHN
HemeTannos

[MonyyeHne CcepHOW KUCMNOTbl:  CbIPbE,
XUMU3M, TEXHONOorMyeckasi cxema, mMeTon
KMMALLEro cnosi, NpUHUMMNblI TEMNO0OMEHa,
NPOTMBOTOKA 1 LumpKynauumn. Oneym.
lMpon3BOACTBO amMuaka: CbipbE, XUMMU3M,
TexXHororm4yeckasi cxema.

OemoHcTpaumu. Mogenu annapartoB Ansi
npou3BoAcTBa CepHon kucnoTbl. Mogenb
kunsiiero crnosi. Mogenb KONOHHbI CUHTE3a
ammuaka. BupeodparmeHTbl ¥ cnangbl
«[pounsBoacTeo cepHon KUCNOTbI».
BuaoeodparmeHTsl [ cnangpl

Xapakmepuzosamb XUMU3M, CbIpbE, anmnapaTypy U Hay4YHble NPUHLWMbI
MPOM3BOACTBA CEPHOW KUCIOThI.
CpasHusamp NPOU3BOACTBO CEPHOMN KUCMOThI U MPOM3BOACTBO aMMuMaka
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«lMpounssoacteo ammuaka». Konnekums
«Cblpbé AN nony4eHns CepHON KUCOTbI»

39 O606LLeHNe No Teme | Ypok-ynpaxHeHMe C  ucnonb3oBaHneM | [1poeodumpb oueHKy COBCTBEHHbBIX JOCTUXEHWI B YCBOEHNW TEMBI.
«HemeTtannsl u nx camoCTOoSATErNbHON paboThbl NO BbINONHEHUIO | Koppekmuposamb CBOW 3HaHUS B COOTBETCTBUM C NSIAHUPYEMbBIM Pe3yNbTaToM.
coegnHeHnsa» NPOBEPOYHbLIX  TECTOB, 3agaHuin n | MNonyyams XNMU4YeCKyo MHPOPMaL MK U3 pasfnnyHbIX UCTOYHMKOB.
ynpaxHeHumn lMpedcmaensme vHgopMauuto no Teme «Hemetannbly B Buae Tabnuu, cxem,
OMNOPHOr0 KOHCMNEKTA, B TOM yucne ¢ npumeHeHmeMm cpeacts UKT
40 KonmponbHasi
paboma 2 no Teme
«HemeTanns! 1 nx
CoenHEeHNs»
MeTannbl n ux coeguHeHus (16 y)
41 O6was MonoxeHne meTannoB B nepuogudeckon | O6bACHAMb, YTO Takoe MeTansbl.
XapakTepucTtuka cucteme xmMmmdeckux anemenToB . W. | Xapakmepuzogamb XMMUYECKME SMEMEHTbI-MeTanmbl MO WX MOJMOXEHUI0 B
MeTannos MeHngeneeBa, cTpoeHMe wuX aToMoOB W | nepuogudeckon cucteme [1. V. Mengeneesa.
KpuctannoB. MeTannuueckass cBA3b U | [IpoegHO3UpoBamb CBOWCTBA HE3HAKOMbIX METaNfIoB MO  MOMOXEHUIO B
MeTannuyeckas KpuUcTannuyeckasi | Nnepnoanyeckon cucteme xummdeckmx anemenTtos . . Mengeneesa.
peLéTka. dusnyeckne CBOWCTBa | YcmaHasnueamb NPUYMHHO-CNEACTBEHHbLIE CBA3WM MexXdy CTPOeHMeM artoma,
METarmMoB: 3MEKTPO- N TENIONPOBOAHOCTb, | BUAOM XMMUYECKON CBA3U U TUMOM KPUCTANNMYECKOW PEeLlETKM y MeTannoB —
oTpaaroLLasi CnocoBHOCTb, NNACTUYHOCTb. | MPOCTLIX BELLECTB U UX COeAMHEHUN
YépHblen LBeTHblE MeTan bl
42 Xummyeckme MeTannsbl Kak BoccTaHoBuTenu. | O6bsSCHSIMb, YTO Takoe psig aKTUBHOCTU MeTaroB.
cBoOWcTBa MeTannos OneKTPOXUMUYECKUIA  pPsf  HanpsbkeHun. | [pumMeHsmb ero ons XapakTepuCcTMKU XMMUYECKUX CBONCTB MPOCThIX BELLECTB-
Bsaumopeincteume MeTannos c | meTannos.
HemeTanmnamu, okcugamu, kucrnotamu, | O6obwames CUCTEMY XUMUYECKNX CBOWCTB METAsOB Kak «BOCCTAHOBUTESNbHbIE
conamMun. AnNOMUHOTEPMUSI. cBOMCTBaY.
OemoHcTpauum. Bsaumopencteue | Cocmaensimb  MONEKYNSAPHbIE  YPaBHEHWUs  peakuui,  XapaKTepusyrLux

HaTpus, NNTUS U Kanbuusa ¢ Bogon. [opeHne
HaTpusi, MarHMs U xenesa B KUCMOPOAE.
Benbliwka TEPMUTHOMN cmecwu.
B3anmopenctene cmecu NopoLLIKOB cepbl U
xernesa, UMHKa n cepbl. Baaumopencteue
anoMWHUS C  KUCHOTaMu, LernodYamn wu
Bogon. BaanmopgencTteue xenesa n meau ¢
XI0pOM. B3aumopenctBue meanm ¢
KOHLEHTPUPOBAHHON CEPHON KUCNOTOW W
a3oTHoOW  kucnoton  (pasbaBneHHoW U
KOHLIEHTPMPOBAHHOM).

XMUMUYECKME CBOWCTBA METaNNoB B CBeTe Y4vyeHUss 06 OKMCIUTENbHO-
BOCCTAHOBMUTEMbHbIX MpoLeccax, a peakuMm C Yy4yacTMEM 3NEKTPOSIUTOB,
NnpeacTaensiTb Takke U B MIOHHOM BUJeE.

Habnodamb v onuckisame peakumMn Mexay BELLECTBAMM C NOMOLLbIO PYCCKOro
(pogHoro) sisblka U si3blka XUMUN.

CamocTosaTenbHO Mposodums OMbIThbl, NOATBEPKAAIOLLNE XMMUYECKME CBOMCTBA
MeTannoe, ¢ cobnoAeHNeM NpaBu TEXHUKK 6e3onacHoCTU
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NabopaTtopHbin
onbIT.41.B3anmogencreme
pacTtBopom cynbdata megu(ll)

xenesa C

yCTpaHeHus NOCTOSAHHOM XECTKOCTW.
DemoHcTpauun. [lonyyeHne  XECTKON
BOObl B3aMMOAEWCTBMEM YITIEKUCMOrO C

M3BECTKOBOM BOJOMWN. YcTpaHeHue
BPEMEHHOM >XECTKOCTM KUMSIYEHUEM U
nobasneHnem coapl. YcTpaHeHne
NMOCTOSAHHOW  XECTKOoCTM  aobaBneHnem

13—44 Obwas CTpoeHve aTOMOB W MNpOCTbiX BewecTB. | O6BbACHAMb 3TUMOSIOTMNIO Ha3BaHWSA TPYMMbl «LENOYHbIe MeTanmbly.
XapakTtepucTuka 3aBUCUMOCTb (DU3MYECKUX U XUMMYECKMX | [Jasamb oOOLLyH0 XapakTePUCTMKY LLEMOYHbIM MeTannam Mno KX MOSIOXKEHWIO B
anemeHToB |A- CBOWCTB LLIEMOYHbIX METannoB OT 3apsgoB | Nepuoguyeckon cucteme xummyecknx anemeHTos [1. V. MeHgeneesa.
rpynnbl agep ux atomoB. Okcuabl M rmapokeuabl | Xapakmepu3ogamps CTPOEHNE, PU3NYECKME U XMMUYECKME CBOMNCTBA LLEMOYHbIX
WenoYHbIX MeTanmnoB, WX MofyyYeHve, | MeTannos B cBeTe obLero, 0CO6EHHOro N € AMHUYHOTO.
CBOWCTBa 1 NpuMeHeHne. BaxxHenwmne conn | lpedckasbieamb U3MYECKME N XMMNYECKME CBOMCTBA OKCUAOB U rMAPOKCHMAOB
LWeNoYHbIX METannoB, WX 3HayeHuMe B | LIENOYHbIX MEeTasnsfioB Ha OCHOBE WX COCTaBa M CTPOEHMS W MNoATBepXaaTb
Npvpoae Y X13HW YernoBeka. NPOrHO3bl YpaBHEHUSAMWN COOTBETCTBYIOLLMX PeaKLUNA.
DemoHcTpauums. Okpacka nnamenun | MNpogodums pacyéTbl MO XUMUYECKMM POpMynaM W YypaBHEHUSIM peakuui,
COEVHEHMSIMM LLETTOYHbIX METaIIOB NPOTEKALLMX C y4aCTUEM LLENOYHbIX METAJIIOB U UX COEANHEHUI
45—46 | Obwas CtpoeHve aToMOB W MNpoCTbiX BewecTB. | O6BbACHAMb 3TUMOSOIMIO Ha3BaHWA rPYMNbl «LWENOYHO3EMENbHbIE METaNNbI».

xapaktepucTuka lIA- | 3aBucMMOCTb buandecknx n xumudeckux | Jasamp obuiyto xapaktepuctuky metannam |IA-rpynnbl (LLenoYyHO3eMENbHbIM

rpynnbi CBOWCTB LLEeNOYHO3EMENbHbIX METANSMOB OT | MeTanmnaMm) Mo WX MNOMOXEHMIO B MNEPUOANYECKOM CUCTEME XMMUYECKUX
3apagoB aaep ux atomoB. Okcugbl u | anemenToB [. . MeHgeneesa.
rmgpokcuapl LLLeNoYHO3eMENbHbIX | Xapakmepu3oeamb  CTpoeHue, (U3NYeckne U  XUMUYECKME  CBOWCTBA
MeTanmnoB, WX MOfy4yeHue, CBOMCTBA M | LWENoYHO3eMerbHbIX MeTanmnos B cBeTe 06Lero, ocobeHHOro n eanHUYHOrO.
npUMeHeHMe. BaxxHenwme conu | lNpedcka3bigamb PU3NHECKUE U XMMUYECKME CBONCTBA OKCMAOB U 'MOPOKCUAOB
LLENOYHO3EMENBHbIX MeTansnos, ux | metannos IIA-rpynnbl HA OCHOBE WX COCTaBa M CTPOEHUs U rnodmeepxdameb
3Ha4YeHVe B MPUPOLE W XW3HM YenoBeka. | MPOrHO3bl ypaBHEHUSMWN COOTBETCTBYIOLLMX PEAKLUNA.
KapboHatbl 1 rugpokapboHaThl Kanbuus. lMpogodumpb pac4€Tbl N0 XUMMYECKMM OpMYyramM W ypaBHEHUSM peakuui,
DemoHcTpauun. Okpacka nnamMeHun | NpoTekalwLmnx C y4acTMeM LLENOYHO3EMENBbHBIX METANIIOB U UX COEANHEHWUIA
coeMHEHMAMN LLIENTOYHO3EMENBHBIX
MeTannos. ["aleHne n3sectu BOJOWN.
JNla6opaTtopHbii  onbIT. 42.Mony4yeHune
M3BECTKOBOMW BOAbI M ONbITbI C HEN.

47 YKécTtkoCcTb BOAbI U YKécTkocTb BOAbI: BpeMeHHas n | O6BACHSIMb NOHATUE KECTKOCTb BOAbI».
crnocobbl eé NOCTOSIHHASA. Cnocobsbl ycTpaHeHus | Paznuyambs BPEMEHHYIO U NMOCTOSHHYHO XXECTKOCTb BOAbI.
yCcTpaHeHus BPEMEHHOW  >KECTKOCTW. Cnoco6bl | [Mpednazamb cnocoObl yCTpaHEHUs! )XECTKOCTU BOAbI.

lposodumb, Habnodamb W onucbigamb XUMUYECKUN
cobntogeHnem npaBun TeEXHUKN 6e3onacHoOCTU

QKCNEPUMEHT C
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cogbl. NOHWTBI M NpUHUMN WX AEenNCTBUSA
(BugeodparmeHT)

48 lMpakmuyeckas Monyyenune XECTKOM Boabl | MMonyyamb, cobupamb W pacro3Hasampe Yyrnekucnbii ras.Obpawambscs C
paboma 6.)KécTkoCcTb | B3auMogencTemem yrnexKncnoro c | nabopaTtopHbiM  obopyaoBaHMeM U HarpeBaTeNnbHbiMM  npubopamn B
BOAbI U CNOcobbl eé N3BECTKOBOW BOJOWN. YcTpaHeHne | COOTBETCTBUM C NpaBuniamMm TeXHUKM 6e30nacHOCTU.
yCTpaHeHus BPEMEHHOM XECTKOCTU BOALI KUNsYeHnem u | Habmrodambs W onucbi6amb XUMUYECKUI SKCMEPUMEHT C MOMOLLbIO PYCCKOro
pobasneHnem coapl. YcTpaHeHune | (pogHoro) si3bika v A3blka XUMUN.
NOCTOSAHHOM XECTKOCTH BoAbl | @opmynuposams BbIBOAbLI MO pe3yrbTataM NpoBeEHHOMO 3KCNepuMeHTa.
pobaneHnem coapl. CompydHuyams B npouecce y4ebHOro B3aumogencTamns npu paboTte B rpynnax
McnbiTaHne KECTKOM BOAbI PacTBOPOM
Mblia
49 AnIOMUHUA 1 ero CoeguHeHuss anMUHUS B npupoge. | Xapakmepu3ogamps antoMUHWUIA MO €ro MOMOXEeHU0 B NePUoaNYecKkon cucteme
coeiHeHus XnMmuyeckme CBOWCTBA U MpUMEHeHue | xumudecknx anemeHTtos . V. MeHgeneesa.
antoMmmHma.  OcobeHHocT  okcmaa W | Onucbieamb CTpOeHue, U3NYECKMEe U XMMUYECKMEe CBOWCTBA antOMUHUS,
rmgpokcuaa antoMumHUa Kak amdoTepHbIX | NoaTBEpXAast MX COOTBETCTBYHOLLUMUN YPABHEHUSAMU PEaKLINNA.
coeguHeHun. BaxHenwme conu antoMuHus | O6bsCHAMb  OBOWCTBEHHbLIN  XapaKTep XMMWYECKMX CBOWCTB oOKcuaa MU
(xnopua, cynbdar). rmgpokcuaa antoMmHuS.
OemoHcTpaumu. Konnekumss npupoaHbiX | KOHKpemu3upogampe 3NEKTPONMTUYECKOE MOoSlydYeHne MeTansnoB onvcaHuem
coenHeHun anoMuHns. BuaeodparmMeHTsl | Npon3BoAcTBa antoMUHKUS.
n cnangbl «Okcup anoMUHUS U ero | YcmaHaesnueamp 3aBUCMMOCTb 0OnacTen NpyMeHeHNs arntoMUHNS U €0 CNIlaBoB
Moaudukaunn». lNonyvyeHne amOTEPHOro | OT CBONCTB 3TUX BELLECTB.
rmgpokcuga anooMuvHusa U uccnegoBanue | [lpogodums pacyéTbl MO XMMUYECKUM OpMynaM U ypaBHEHWSM peakuuin,
€ro CBOWCTB npoTeKkawLmX ¢ y4acTuem antoMUHUSA 1 ero COeaNHEHUN
50—51 | XKeneso u ero OcobeHHOCTM CTpoeHMst aToMa Xenesa. | Xapakmepu3ogamb MONOXEHME Xernes3a B NEPUOLNYECKON CUCTEME XUMUYECKUX

coenHeHUnA

Keneso B npupoge. BaxHenwune pyabl
xenesa. Okcugpl 1 rmapokengbl xenesa(ll)
m (). Comm xenesa(ll) wn ().
OOHapyxeHMe  KaTMOHOB  Xefesa B
pacTBope. 3Ha4yeHue CoeanHEeHNI xenesa.
JNlabopaTtopHbie onbiTbl.43. [lonydeHue
rmapokcnaoBs xenesa(ll) " (1.
44 KayeCcTBEHHble peakuun Ha KaTUOHbI
Xenesa

anemeHToB []. . MeHaeneesa 1 0COGEHHOCTU CTPOEHUA aToMa Xeneaa.
Onuckigams U3NYecKne U XMMUYECKUE CBOWMCTBA »Kemnesa, NoAatsepxkaas ux
COOTBETCTBYIOLLNMMN YPaBHEHUAMMN PeaKLi.

O6BbscHAMb HanMune ABYX reHeTUYECKMX PSAOB CoedMHeHNI xenesa Fe2* n Fe3*

YcmaHaenueame 3aBUCUMOCTb obnacTel NPUMeEHEHUS xenesa 1 ero CnnasoB OT
CBOWCTB 3TUX BELLECTB.

lMpogodumpb pac4€Tbl NO XUMUYECKMM OPMYriamM W YypaBHEHUSM peakuui,
NpoTeKaloLLMX C y4acTUeM xernesa u ero coeanHeHun.

Habnodams v onuckigame peakumMn Mexagy BelecTBaMmu C NOMOLLbIO PYCCKOro
(poaHoro) si3blka 1 A3blka XUMUn
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52 lMpakmuyeckas PelweHve akcnepvMeHTanbHbIX 3adady Ha | QKCnepuMeHTanbHO uccriedosamb CBOWCTBA METannoOB UM UX COEOVHEHWW,
paboma 7. pacno3HaBaHve U nonyyeHve MeTanfoB M | pellaTb 3KCnepuMeHTanbHble 3agayun no Teme «Metannbiy.
PeweHuve UX coeanHeHWi Pabomams ¢ nabopaTopHbiM 060pyAoBaHMEM U HarpesaTefbHbIMKU npubopamu
3KCNepuMeHTanbHbIX B COOTBETCTBMM C NpaBunamm TeXHUKM 6e30nacHOCTU.
3agad no teme Habntodams cBovicTBa METanoB 1 X COEANHEHUN.
«MeTannbi» Onucbki8amb XNMNYECKUIA IKCMEPUMEHT C MOMOLLIbHO PYCCKOrO (POAHOrO) 3bIKa U
A3blka XUMUN.
®opmynuposams BbIBOAbI NO pedynbTaTtam NPOBEAEHHOIO 3KCNEPUMEHTA.
Onpedensmp (ucxoga mn3 y4vyebHoW 3agayvm) HeOOGXOAMMOCTb WCMONbL30BaHMSA
HabniogeHns unv aKkcnepuMeHTa
53 Kopposausi meTannoB | Koppoaus rasoBas (xumuyeckasi) n O6BsCHSIMb NOHATUE «KOPPO3USI».
1 cnocobbl 3aLWmnThl 3MNeKTpoxXMMmyeckas. 3awmTa MeTannos Pasnuyamps XMMNYECKYIO 1 SNEKTPOXNMUYECKYHO KOPPO3WIO.
OT Heé OT KOPPO3UWU. Unnocmpuposams NpuMepamMmn NOHATUS KKOPPO3US», «KXMMUYECKas KOPPO3UsI»,
OemoHcTpauumu. Konnekumsa «XuMmyeckne | «3nekTpoxumMmyeckasi Kopposms».
WNCTOYHUKM TOKa». PesynbTathl | Xapakmepu3ogams cnocoObl 3aLMTbl METaNI0B OT KOPPO3NM
ANUTENbHOIO 3KCNepMMeHTa No M3Y4YEeHUIo
KOppo3um cTanbHbIX nsgenun B
3aBMCMMOCTU OT YCMNOBUI NPOLLECCOB
54—55 | Metannel B npupoge. | Metannel B npupoge. [loHatne o | Knaccuguyuposams popmbl NPUPOAHLIX COEAMHEHUIN MeTarnsos.
MoHdATme o MeTannypruu. UépHass u uBeTHas | Xapakmepusosamb o6LiMe cnocobbl NOMyyYyeHUss MeTannoB: NUpo-, rMapo- u
mMeTannyprum MeTannyprus. MupomeTannyprus, | aneKTpoMeTannypruio.
rmapoMeTannyprus, anekrpometannyprus. | KoHkpemusupogamps  cnocobbl  MOMyyYeHMs  MeTanfoB  npuMepamu U
HomeHHbIN npouecc. MNepepaboTka YyryHa | ypaBHEHUSAMW peakuuii C CoOCTaBneHneM 3reKTPoHHoro 6anaHca.
B CTarnb. QNEKTPONN3 pacnnaBos. Onucbieamb AOMEHHbIN MPOLECC N ANEKTPONUTMYECKOE MONyYeHue MeTarnnos.
DemoHcTpauun. BocctaHoBneHne meam | Pasnuyamb YEPHbIE U LUBETHbIE MeTarnsbl, YyryH n ctanb
u3 okcmpa meau(ll) BOOOPOAOM.
BupeodparmeHThl " cnangpl
«lMpomsBoacTBo  yyryHa ©n crtanuy».
BugeodparmeHTsl 1 cnangbl «N3genna mns
yyryHa u cTtanu». BupeodparmeHTbl u©
cnangbl «1porM3BOACTBO aSIlOMUHUAY
56 O0600LeHne 3HaHMn | YPOK-yNpaXXHEHWE C UCMOSb30BaHne lMposodumb oueHKY COBCTBEHHBLIX AOCTUXKEHUI B YCBOEHUN TEMBI.
no teme «MeTannel» | cCaMOCTOATENbHON PaboTbl NO Koppekmupogamb cBOM 3HaHUS B COOTBETCTBUM C MITAHNPYEMbIM Pe3yribTaToM.
BbINOSTHEHWIO NPOBEPOYHBLIX TECTOB, lMonyyamp XUMUYECKYI0 MHAOPMAaLMN N3 Pa3NNYHbIX MCTOYHUKOB.
3aflaHun 1 ynpaxHeHun lMpedcmaesnsmb vHdopMaumo no Teme «MeTannbel» B Buge Tabnuuy, cxem,
OMOPHOrO KOHCMNEKTa, B TOM Yucre ¢ npuMmeHeHuem cpeacts KT
57 KonmponbHas pabom
3 no Teme

«MeTannbi»
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Xumus n okpyxarowas cpeaa (2 )

58 XnMun4yeckmmn coctas CtpoeHve 3emnu: s4po, MaHTws, 3emHast | MHmeepuposamps CBeAEHUS MO Pm3ndeckon reorpadum B 3HaHNS O XMMUYECKON
nnaHeTbl 3emns Kopa, nutocdepa, rmgpocdepa, | opraHusauum nnaHeTbl.
aTMmocdpepa. Xvmuyeckuin coctaB 3emnun. | Xapakmepu3osamb XMMUYECKUA COCTaB reoriormyeckmx obonoyek 3emnu.
[opHble nopoabl. MwuHepansl. Pyabl. | Pasnuyams MUHepanbl U ropHble nopoapl
lMonesHble nckonaemele.
OemMmoHcTpauun. BugeodparmMeHTsl #©
cnangsl  «CTtpoeHne 3emnm u  eé
XUMUYECKUM COCTaB». Konnekuus
MUWHeparnoB W ropHbeix nopof. Konnekuwns
«Pyobl meTannos».
NabopaTtopHbii onbIT. 45. W3yyeHue
rpaHuTa
59 OxpaHa NCcTOYHMKM  XMMUYeckoro  3arpsisHeHus | Xapakmepu3oeambs NCTOYHUKN XMMUYECKOro 3arpsa3HeHNst OKpyKatoLen cpeapl.
OKpY>KaIoLLLEW cpeapbl | OKpyXatoLlen cpeabl. no6anbHble | Onucbigamp rnobaneHble 3KONOrnyeckme NpobrnemMbl, CBsI3aHHbIE C XMMUYECKUM
OT XMMUYECKOro aKkonormyeckne npobnembl: HapyleHue | 3arpa3HeHueM.
3arpsA3HeHns Broreoxmmmyeckux KpyroBopoToB | [lpednazamb NyTM MUHUMU3ALMN BO3LENCTBUS XMMMWYECKOTO 3arpsA3HEHMs Ha
XUMUYECKUX  3NEMEHTOB,  MOTENIEHUE | OKPYXKaloLLyo cpeay.
KnuMmaTta, KUCRoTHble Joxau u  ap. | [lpusodumbs NpUMepbl MeEXAyHapoOHOro cCOoTpyAHu4YecTBa B obnacTu oxpaHbl
O30HoBbLIE Opipbl. MexgyHapogHoe | okpyxaroLwen cpefbl OT XMMUYECKOro 3arpsi3HeHus
coTpygHmnyecTBO B obnactm  oxpaHsbl
OoKpyXatwlleh cpedbl OT  XMMMWUYECKOTO
3arpsA3HeHus. «3enéHast XumMms».
HOemoHcTpaumu. BugeodparmeHTtsl 1
cnangbl  «MobanbHble  3Konoruyeckue
npobrembl YenoBe4ecTsa»
O6006LeHne 3HaHM NO XMMUU 3a KYPC OCHOBHOW LUKONbI.
MoaroToBKa K OCHOBHOMY rocyfapcTBeHHOMY 3k3ameHy (OI3) (7 4)
60 BewecTtBa CTpoeHune aToma XMMUYEeCKoro anemeHnTa B | llpedcmasnsmes  nHdopmaumio no  Teme  «[llepuogmyeckmin  3akoH U1

COOTBETCTBMM C  MOSNIOXEHWEM  3TOrO
arnemMeHTa B NepmognyecKkomn cucteme.

CTpoeHue BelecTBa: XMMUYECKas CBs3b 1
KpucTannumyeckme peLluéTkn. 3aBMCMMOCTb

CBOI7ICTBO6pa3OBaHHbIX anemMeHTamMmun
NPOCTbIX BellecTB (MeTaJ’IJ'IOB,
HemeTarnnos, 6naropo,u,H bIX FGSOB) oT

NOJI0OXKEeHNA 3I1eMEHTOB B nepvlop,mquKoﬁ
cucrteme.

nepuoguyeckas cuctema L. 1. MeHgeneesa B cBeTe TEOPUN CTPOEHUS aTOMa» B
Bnge T36]‘II/ILI,, CXeM, ONOpPHOIro KOHCNekTa, B TOM 4Yucrie ¢ npuMmeHeHnem cpencts
WKT.

BbinonHsms TeCcToBble 3agaHus Mo Teme.

lMpedcmasnsamb WHpOpMaLMo No Teme «Buabl XMMUYECKOW CBA3W M TUMbI
KpUCTannnyeckmx peLléTok. BsaanmMocssab CTPOEHNSI 1 CBOMCTB BELLLECTB» B BUAE
Tabnumu, cxem, ONOPHOro KOHCMEKTa, B TOM 4Yucrle ¢ npumeHeHmeM cpeacts KT
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Knaccudmkaums HeopraHn4yecKkmx
BewectB. [lpeacraButenu pasHbIX
KNaccoB HEOPraHMYeCKMX BELLECTB

61-62 Xnmundeckune peakumm | MNpusHaku n  ycrnosus npotekaHus | lNpedcmaesnsame nHdopmMaumio no teme «Knaccudumkaums XMMmn4eckux peakuun
XUMUYECKUX peakuun. Tunonorus | No pasnuMyHbIM NpuUsHakam» B BuAe Tabnuu, cxem, ONOPHOro KOHCMNEKTa, B TOM
XUMUYECKMX peakumi NO  pasnuyHbIM | Yucne ¢ npumeHeHvem cpeacts UKT.
ocHOBaHusaM. Peakumm MoOHHOro obmeHa. | BbirnonHsme TECTOBbIE 3a4aHUA Mo Teme.
OKncNUTENBLHO-BOCCTAHOBUTENbHbIE Xapakmepu3soeampb OKACNUTENBHO-BOCCTAHOBUTESNbHbIE peaKLn, OKUCIINTENDb U
peakuum BOCCT@HOBUTENb.
Omyuyamb OKUCNNTENBbHO-BOCCTAaHOBUTENbBHbIE Peakuumn OT peakumn obmeHa.
Banucbieamb  ypaBHEHUS  OKUCINUTENbHO-BOCCTAHOBUTENbHbBIX — peakumMnm ¢
NMOMOLLbI MeTOoAa 3MNeKTPOHHOro GanaHca
63—64 | OcHoBbI XvMuyeckme CBOWCTBA MPOCTbIX BELeCTB. | Xapakmepusogamb obme, 0oCobeHHble U MHOUBMAYanbHbIE CBOMCTBA KUCHOT,
HeopraHM4Yeckon XapakTepHble  XMMWYECKMe  CBOWCTBA | OCHOBaHWI M COSiEel B CBETE TEOPUUN ANEKTPONUTMYECKON ANccoumnaumu,
XUMnUn coneobpasyolmx OKCUOOoB, MMOPOKCUOOB | ApeyMeHmupogams BO3MOXHOCTb MNPOTEKaHUA XMMUYECKMX peakumin B
(ocHOBaHUR, KMcrnopogcogepXalwmx | pactBopax 3neKTponmTax ncxogs M3 ycrioBum.
KMCNOT UM amdoTepHbIX ruapokenaos), | Knaccuguuyuposams HeopraHMyeckue BeLlecTsa no coctaBy W CBOMCTBaM.
conen lMpusodumpb nNpumepbl MpeacTaBUTENEN KOHKPETHbIX KNMaccoB W rpynn
HeopraHM4yecknx BeLecTB
65-66 lMosTOpPEHME 1 TectupoBaHue, pelweHne  3agady W | BbInonHAmMb TeCTbl U YNPaXHEHWs, pewams 3a4aqym rno Teme.
0606LLeHne No TeMe. | BbIMOMHEHME YNPaXKHEHWI N0 Teme lMposodumb oueHKY COGCTBEHHbBIX AOCTUXEHWI B YCBOEHNN TEMBI.
MoproToBka K Koppekmuposamb cBON 3HaHUS B COOTBETCTBUM C NITAHNPYEMbIM pPe3yrbTaToM
KOHTpOmbHOW paboTte
67 KoHmporibHas
paboma 4(ntorosas
Nno Kypcy OCHOBHOM
LLIKOSbI)
68 AHanma KOHTPONbLHOMN

paboThbl.
NogBegeHne ntoros
roga

O6yyeHue npeanonaraeT OYHY0, OYHO-3a04HYI0 POPMbI. 3aHATUA MOTYT MPOXOAUTL B CrieayloLem dopmarTe:

- OYHast: ypoyHasa cuctema;

41

- OYHO-3a04HadA: OHNaWH-ypokn B chopmaTe BMOEOKOHepeHLmn; obweHre ¢ obydatowmmmcs B yate; ydeba, pacnpegeneHHas BO BpEMEHM, C NCMOMb30BaHMEM
BeO-pecypcoB: PO, stepik onsa camoctoaTensHon paboTbl. Y4acTve negarora npu 3TOM ONocpeAoBaHHO.

- KOMMbOTEP

MaTtepuanbHo-TexHMYeckoe obecneyeHne peanvsaumm NporpaMmbli:



- HOYTBYK
- NpUHTEpP
- IPOEKTOp
- cKaHep

- KONOHKM
- 3KpaH
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