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IHHOACHUTEJBHAA 3AIINCKA

Pabouan nporpaMma nmo XuMMm AJist 8 ki1acca cocraBieHa B COOTBETCTBHH CO CJIeAYIOIIUM HOPMATHUBHO-TIPAaBOBbIM odecrneyeHHEM:

denepanbHbIi rocyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOT'O O0IIEro 00pa3oBaHUs, YTBEP)KACHHBIHN pukazoM MHUHOOpHAYKH
Poccunm ot 17.12.2010r. Ne 1897 ¢ u3MEeHEHHSAMU U JOIIOJIHCHUSM;
OcHoBHas 00pa3zoBaTeNbHas IporpaMma ocHOBHOTo o601ero oopazoBanus OAHO «Jluneps» ¢unman «O6pazoBaTenpHbIi eHTp Cy000TaN;

VYuebnsrii mman OAHO «JIugepsr» punman «Ob6pazoBarenbhblil neHTp Cy060TaN;

[Ipukaz MwunuctepctBa obpazoBanus PD «O06 yrBepkaeHuu QenaepaabHOrO TEpPeuHs Y4eOHMKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX K
WCIOJIb30BaHUI0 B 00pa3oBaTeNIbHOM MpoIecce) B 00MIE00pa30BaTEIbHBIX YUPEKICHUSX, UMEIOIIUX TOCYIAPCTBEHHYIO aKKpPEAWTAIUI0 Ha
2020-2021 yueOHBIit TOIY;

«[TonmoxkeHue 0 CTPYKType, MOPSIKE pa3pabOTKU U YTBEPKICHUS pabOUnX MPOrpaMM YIEOHBIX KypPCOB, MPEAMETOB, TUCIUIUIUH (MOIYJICH)
OAHO «JIunepo» pumman «Ob6pazoBarenbhbiii ieHTp Cyo00Ta»

Pabouas nporpamma peanusyercs yepe3 yueOno-metoauueckuii komruiekt (YMK) O.C. I'abpuensina B cocTaB KOTOPOTO BXOJISAT:

Pa6ouas nporpamma k tuan YMK O.C. IN'abpuensina. Xumust. 7-9 kimaccel - M. [lpoda, 2017 — 124 ¢

Xumus. 8 kiacc. Yuebnuk (aBtop O. C. I'abpuensn). 288 c.

Metoaudeckoe ocobue. 8 kiace (aBropst O. C. 'abpuensn, C. A. Cnankos). 190 c.

Hacronbhas kaura yuurens. 8 kiacc (aBtopsl O. C. I'abpuensn, H. I1. BockoGoiinukoBa, A. B. Surykosa). 400 ¢
Pabouas Terpanp. 8 knace (aBropet O. C. TI'abpuensn, C. A. Cnagkos). 208 c.

KonTtponbHble 1 mpoBepounble padoTsl. 8 kimacc (aBropsl O. C. 'abpuensH u np.). 224 c.

XuMus B TeCTax, 3a1avax, ynpaxuneHusx. 8 xiacc (aBropsl O. C. 'abpuensn, T. B. CmupnoBsa, C. A. Cnaakos). 224 c.
Tetpanpb ny1s1 1abG0OpaTOPHBIX OMBITOB U MTpakTUUecKuX padoT. 8 kimacce (aBropsl O. C. 'abpuensH, A. B. Kymnosa). 96 c.
Tetpanp ny1s OlIeHKW KadecTBa 3HaHUH 1o xuMuu. 8 kiacc (aBropsl O. C. I'abpuensn, A. B. Kymnosa). 112 c.
XUMHYECKUH IKCIIepuMeHT B mikodie. 8 kiace (aBTopsl O. C. I'abpuensn, H. H. Pynos, B. . TonkynoB). 304 c.
Xumud. 8 Kiacc. DNEeKTPOHHOE MYJIbTUMEAUHHOE U3aHUE.

CornacHo yueOHOMY IUIaHy YUPEXICHUS U TPUMECTPOBON CHCTEMBbI O0YUEHHS Ha peaH3aluio STON MPOrpaMMBbl OTBOUTCS 2 Yaca B HEZEIIIO,
68 yacoB B roji.



I[InanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

ConeprkaHue Kypca HalpaBlieHO Ha (pOpMHUpOBaHUE YHUBEPCATBHBIX YU€OHBIX JeHCTBUIL:

JInuHocTHbIE YV

VYyamuecs Haydarcs:

OCO3HaBaTh COBPEMEHHOE MHOI000pa3nue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIMTHO3HBIX, aTEUCTUYECKUX, KYJIbTYPHBIX TPaJIUIINM,
KOTOPBIEC ONPEIEINISIOT Pa3HbIe OOBSICHEHUS TPOUCXOISIIIETO B MUPE;

C YYETOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIPa0aThIBATh CBOM COOCTBEHHBIC OTBETHl HA OCHOBHBIC KU3HEHHBIC BOMPOCHI, KOTOPHIC CTABUT
JIMYHBINA KU3HEHHBIN OITBIT;

YUYHUTHCSI TIPU3HABATH MPOTUBOPEUUBOCTh U HE3ABEPIICHHOCTh CBOMX B3TJISAI0B HA MUP, BO3MOKHOCTb X U3MEHEHHS;

MOHUMATh COLIMATIBHYIO 3HAUMMOCTh M COJIepKaHue Mpodeccuii, CBI3aHHBIX C XUMHEH

anmnec;l oJry4daT BO3MOKHOCTb HAYYUTBLCA:

OCO3HaBaTh €IMHCTBO U IEJIOCTHOCTh OKPYXKAIOLIEro MHpa, BO3MOXKHOCTH €ro MO3HAaBAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUMN
HayKH;

MIOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh M FOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM
YHClie U B paMKax CaMOCTOSITENIbHOM e TEIbHOCTH BHE LIKOJIBI;

OLCHUBATDH JXU3HCHHBIC CUTYyallUU C TOYKHU 3PCHUA 6630HaCHOFO 06pa3a JKU3HU U COXPAaHCHUS 3JOPOBbS;

OLICHUBATh FKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBEeKa U MPUPOIbI.

(GbopMHPOBATh HKOJIOTMUYECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO ACATEIbHOCTD U MOCTYNKH  JAPYTUX JIIOJEH C TOUKH 3pEHUsI COXPAHEHUS
OKPY KaIOIIEeH Cpebl - TapaHTa KU3HHU U OJIaronoIydns JIFoAe Ha 3eMIie.

PeryasituBubie YY /|

VYyamuecst Haydarcs:

CaMOCTOSITENTbHO OOHAPYKUBATh U (HOPMYIHPOBATH YUEOHYIO TPOOIIEMY, OTIPENIENATh 1ellb yIeOHON AeATENbHOCTH;

BBIIBUTaTh BEPCUM PELICHHUs MPOOJIEMBbl, OCO3HAaBaThb KOHEYHBIM pe3ynbTaT, BbIOMPAaTh W3 TMPEUIOKEHHBIX BapUAaHTOB U HUCKaTh
CaMOCTOSITENIFHO CPEZCTBA TOCTIKEHHUS 1IETIH;

COCTaBIIATH (MHAMBHYaJIbHO WU B TPYIINE) IJIaH PEIICHHs TPOOJIEMBL;

B JIMAJIOT€ C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSTEILHO BEIPAOOTaHHBIE KPUTEPUH OLIEHKU



yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

moAOHUpaTh K Kaxa0u mpodseme (3a7a4e) aaeKBaTHYIO €l TEOPETHUECKYIO MOJIEIb;

paboTaTh MO MPEATIOKEHHOMY HIIM CAMOCTOSITEIIbHO COCTaBIEHHOMY IUIaHY, UCIOIb30BAaTh HAPSIY C OCHOBHBIMU M JIONIOJHUTEIbHbIC
cpezacTBa (CripaBOYHas JIUTEPATypa, CI0KHbIE TPUOOPHI, KOMITBIOTED).

CBOOO/IHO TOJI30BATHhCSI BHIPAOOTAHHBIMH KPUTEPUSMHU OIEHKA M CAaMOOIICHKH, MCXOIs W3 IENU W UMEIOUINXCS KPUTEPUEB, pa3imyas
PE3yNbTaT U CIOCOOBI IEHCTBUH.

B XOJI€ MIPEJCTABIECHUS ITPOEKTA 1aBaTh OLICHKY €0 PE3yJIbTATaAM.

CaMOCTOSITENIbHO OCO3HaBaTh NMPUYHMHBI CBOETO yCIeXa WM Heyclexa U HaXOUTh CIIocoObl BBIXOa U3 CUTYaIlMH HeycIexa.

YMETh OIIEHUTH CTETICHb YCIIEITHOCTH CBOCH MHIUBUAYATHHONW 00pa30BaTebHOM IeATEIHHOCTH.

JaBaTh OIICHKY CBOMM JINYHOCTHBIM Ka4eCcTBaM M YepTaM XapakTepa («KaKoB s1»), ONMPEIesITh HAIPaBICHUS CBOETO Pa3BUTHUS («KAKHUM I XOUY
CTaTh», «4TO MHE JUIsl 3TOTO HAJI0 CENATh)).

ITo3naBaTenbHbie YY /]

VYyamuecs Haydarcs:

aHAIM3UPOBATh, CPABHUBATH, KJIACCU(PUITUPOBATH U 0000IIATH TTOHATHS:
1. nmaBath ompeereHUE TOHATHIM HA OCHOBE M3YYEHHOTO Ha PA3JIMYHBIX MpeMeTax ydeOHOro MaTepuaa;
2. OCYHIECTBJIATH JOTMUYECKYIO ONEPALMIO YCTAaHOBIEHHS POJO-BUAOBBIX OTHOIICHUH;
3. 0000mIaTh MOHSATHS — OCYIIECTBISITH JIOTMYECKYIO OINEPAlHI0 Mepexo/a OT TMOHSATHS ¢ MEHBIIMM O0BEMOM K TMOHSTHIO C OOJBIIAM
00BEMOM;
CTPOHUTB JIOTHIECKOE PaCcCYKICHHE, BKIIOYAIOIEe YCTAHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3CH;
CO3JIaBaTh MOJICIIH C BBIJCIICHHEM CYNICCTBEHHBIX XapaKTEPUCTHK O00BEKTa, MPeoOpPa30BBIBATh MOJICIH C IIETbI0O BBISABICHHS OOIIMX 3aKOHOB,
OTIPENIENISIONINX JAHHYIO MPEIMETHYIO 00JIacTh;
NPEJCTaBIATh MH(POPMALIMIO B BUAEC KOHCIIEKTOB, TAOJIMII, CXeM, IPaUKOB.

anmnec;l oJry4daT BO3MOKHOCTb HAYYUTbLCA:

npeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJHOTO BUJA B IPYrOi M BEIOMPATh ya00HYIO AJisi ce0st popMy (UKCAIMU U PEACTABICHUS HH(POPMAITUH.
IPEACTaBIATh HHPOPMAIMIO B ONITHMAIBHON (OpME B 3aBUCHMOCTH OT a/IpecaTa;

CaMOMY CO3/1aBaTh MCTOYHWKM MH(OPMALMHM PA3HOTO THIA W JUIS Pa3HBIX ayAUTOPHiH, coOironars MHOOPMAMOHHYIO TUTHEHY W TpaBHIia
nH(pOpPMaMOHHOM 06€30MacHOCTH;

YMETh UCIIOJIb30BaTh KOMITBIOTEPHbBIE U KOMMYHHUKAIIMOHHbBIE TEXHOJIIOTUH KaK MHCTPYMEHT JIJIsl IOCTH)KEHUS CBOUX LIEJIEH;

yYMETh BBIOMpATh aIeKBAaTHBIC 33/1a4€ HHCTPYMEHTAIbHBIC IIPOTPAMMHO-ANIAPATHBIE CPEICTBA U CEPBUCHI.

KommyHnukatusublie YY /|



VYyamuecst Haydarcs:

®  CaMOCTOSITENIFHO OPTaHNW30BBIBATh y4eOHOE B3aUMOJICHCTBHE B TPYIIIE (OMPEAesITh O0IIHe eNTH, PACIIPEIENIATh POJIU, TOTOBAPUBATHCS JAPYT C
JIPYTOM U T.11.);
e OTCTauWBas CBOIO TOYKY 3PCHUS, IIPUBOIUTH apTyMEHTHI, IIOATBEPKIast UX (pakramu;

® B IUCKYCCHM YMETh BBIIBUHYTH KOHTPapTyMEHTHI, Iepedpa3zupoBaTh CBOIO MbICIIb (BJ1aJIEHUE MEXaHU3MOM HKBHUBAJICHTHBIX 3aMEH).
VYuyaiuecs noiay4aT BO3MOXXHOCTb HAyYUThCS:

® KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATH OLIMOOYHOCTH CBOETO MHEHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH
€ero;
® yMETh B3IIAHYTh HAa CUTYAIUIO C MHOM MO3UIIUU U IOTOBAPUBATHCS C JIOJBMHU HHBIX MMO3ULIUN

IIpeamernbie YY |
VYyamuecst Haydarcs:
® ONUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISS UX CYIIICCTBCHHBIE PU3HAKHY;
® XapaKTepu3OBaTh BEIIECTBA MO COCTaBY, CTPOCHUI0O W CBOMCTBaM, YCTAHABIMBATH NPUUYMHHO-CICJACTBEHHBIE CBSI3M MEXIY JIaHHBIMU
XapaKTEePUCTUKAMHU BEIIECTBA;
® PACKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHUN SJIEMEHT», «IPOCTOE BEIIECTBOY», «CIOKHOE
BEIIIECTBOY», «BAJIGHTHOCTHY, UCIIOIB3Ys 3HAKOBYIO CUCTEMY XUMUU;
e 1300paXkaTh COCTaB MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMHUYECKUX (DOPMYN M CYIIHOCTh XMMHUYECKUX PEAKIUN C MOMOIIBI0 XUMHUYECKUX
YPaBHEHUN;
® BBIUKCIATH OTHOCUTEIBLHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XUMHUUYECKOTO AJIEMEHTa B COSAMHEHUSIX
JUTSI OLICHKHU MX MPAKTHYECKOW 3HAYMMOCTH,
CPaBHUBATH 110 COCTABY OKCH/Ibl, OCHOBAHMUS, KUCJIOTHI, COJIU;
KJIacCU(PUITUPOBATh OKCHIBI U OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI M COJIM IO COCTaBY;
MOJTH30BaThCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMUUYECKON MTOCY/I0H;
MIPOBOJIUTH HECIIOKHBIC XUMUYECKUE OTBITHI U HAOJIFOACHUS 32 N3MEHEHUSIMU CBOMCTB BEIIECTB B IIPOIIECCE WX TIPEBPAIICHHUIA;
coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TPU MTPOBEACHUN HAOJIIOACHHH U OTIBITOB;
pasnuyaTh SKCIIEPUMEHTAILHO KUCIOTHI U MIENOYH, TOJIb3YyACh HHANKATOPAMH, OCO3HABAaTh HEOOXOAMMOCTh COOIIOCHUS MEp O€30MacHOCTH
pu 0OpaIeHUH C KUCIOTaMH M IEJI0YaMHU.
pacKpsIBaTh CMBICI Iepuoanueckoro 3akona . . Menneneesa;
® ONUCHIBATH U XapaKTEPHU30BATh TAOIUUHYIO (POPMY MEPHOANIECKON CUCTEMBI XUMUYECKUX YJICMEHTOB;
® XapaKTepuU30BaTh COCTAB ATOMHBIX SJIEP U pacHpeesieHue Yucia JIEKTPOHOB T10 AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX AJIIEMEHTOB MaJIbIX
MIEPUOJIOB MEPUOANUECKOM CUCTEMBI, a TAKXKE Kaus U KaJIbIIHS;



pa3nnyaTh BUJIbl XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO M METAIUNINYECKYIO;
M300paxkaTh JEKTPOHHO-HOHHBIE ()OPMYIIbI BEIIECTB, 00Pa30BAHHBIX XUMUYECKIUMHU CBSI3IMU Pa3HOTO BHUJIA;
BBISIBJIATh 3aBUCHUMOCTD CBOMCTB BEIIECTB OT CTPOCHMS MX KPUCTAIIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKHX;
XapaKTepu30BaTh XMMHUYECKHUE DJIEMEHTHl U X COCJAMHEHHS Ha OCHOBE IMOJIOXKEHUS 3JIEMEHTOB B MEPUOJUYECKON cHCTeMe U O0COOEHHOCTEeH
CTPOEHHUSI UX aTOMOB;
XapaKTEepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOJAMYECKOTO 3aKOHA M MEPHOJUYECKON CHUCTEMbl XMMHUYECKUX HJIEMEHTOB
. . Menneneesa;
OOBSICHSTH CYTh XUMHUYECKUX MPOIIECCOB U MX MPHUHIIUITAATHHOE OTIUYHE OT (PU3UUECKHX;
Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUUYECKUX PEaAKIIHi;
YCTaHABIIMBATh MPUHATIC)KHOCTh XUMUYECKOW PEAKITUU K ONPEACTEHHOMY THITY TI0 OJTHOMY U3 KJIaCCU(UKAIMOHHBIX MPU3HAKOB:

1) 1o yucy U COCTaBY HCXOTHBIX BELIECTB U MPOJYKTOB pEeaKLUH (PEaKIUU COSANHEHUS, PA3JIOKEHUs, 3aMeIIeHUs] 1 0OMeHa);

2) 1O BBIAETICHUIO WX MOTJIOUICHUIO TEIUIOTHI (PEaKMu YK30TEPMUYECKUE U SHJOTEPMHUUECKHE);

3) 1o U3MEHEHHUIO CTeNEHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB (PEaKIIuU OKUCIUTEIHbHO-BOCCTAHOBUTEIBHEIE);

4) 1o oOpaTUMOCTH MpoIiecca (peakiuu oOpaTUMbIE U HEOOPATHUMBIC);
COCTaBJIATh YPAaBHEHUS JJICKTPOJIMTHYECKONW AUCCOLMALIMU KUCIOT, IIENIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS PEAKLIMIA
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA,
MPOrHO3UPOBATh MPOAYKThl XMMUYECKUX peakuuil Mo ¢opmyiam/Ha3BaHUSIM HCXOAHBIX BEIIECTB; ONPEAENATh HMCXOJHBIE BEIIECTBA IO
(dhopmynamM/Ha3BaHUSIM TPOAYKTOB PEAKITUH;
COCTaBJISTh YPaBHEHHS pEaKIUi, COOTBETCTBYIONIUX MOCIEIOBATEIHLHOCTH («IIETIOYKEe») MPEBPALICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;
BBISIBJIATH B MPOLIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUJETEIBCTBYIOUIUE O MPOTEKAHUN XUMUYECKON PEaKIIUU;
IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA;
OMPEEATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH M0 M3MEHEHUIO OKPACKH UHAUKATOPOB;
MPOBOJIUTH KAUECTBEHHBIE PEAKIINH, MTOITBEPKAAIONINE HAIMYKE B BOJHBIX PACTBOPAX BEILECTB OTACIIbHBIX HOHOB
OTIPECTATh MPHUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 H3YYCHHBIX KJIACCOB/TPYII: METAUIBl U HEMETAJIbl, OKCHUJBI,
OCHOBaHMSI, KUCIIOTBI, COJIU;
COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HAa3BAHUSM;
OMPEIEATh BaJICHTHOCTh M CTETIEHb OKUCJICHHS 3JIEMEHTOB B BEILIECTBAX;
COCTaBJIATh (POPMYIBI HEOPTAHMYECKUX COCAMHEHHN MO BaJCHTHOCTSM M CTENEHSM OKHCIEHHUS JJIEMEHTOB, a TaKXKe 3apsjaM HOHOB,
YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUI U COJICH;



OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMs (PU3MYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METANIOB U HEMETAJUIOB) U UX BBICIIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPHOIOB;

Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHBIE JJIS TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHBIE ISl KAKIOT0 U3 KIIACCOB HEOPTaHUYECKUX BEUIECTB: KUCIOT, OCHOBaHHM, COJICH;
IIPUBOJUTH IIPUMEPBI PEAKIIUI, TOATBEPIKAAIOIINX XUMUYECKHE CBONCTBA HEOPTaHNYECKUX BELECTB: OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH;
OIIPEAEIIATD BELIECTBO-OKUCIIUTEND U BELIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSX;

COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OaiaHc (M1 U3yUYEHHBIX PEaKIIHil) Mo MPeaioKeHHBIM CXeMaM peaKklnii;

MIPOBOAUTH JTa0OPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEUIECTB.

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTHCA:

IPaMOTHO O0OpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

0CO3HaBaTh HEOOXOUMOCTh COOIOICHHS MPABUI SKOJIOTHYECKH 0€30IaCHOTO OBEICHUS B OKPYKAIOIIEH MPUPOIHOMN Cpee;

MMOHUMATh CMBICT M HEOOXOIMMOCTH COOMIONCHHS MPEANMUCAHUHN, MPEAaraéMbIX B WHCTPYKIUSAX IO HCIOIH30BAHHUIO JIEKAPCTB, CPEIICTB
OBITOBOW XMMHH U JP.;

WCTIOJIB30BaTh MPUOOPETEHHBIE KITFOUEBBIE KOMITIETEHTHOCTH TIPY BBITOJHEHUH MCCIIEIOBATEIBCKIX MPOSKTOB M0 U3YUYEHHIO CBOKCTB, CIIOCOOOB
MOJIYYEHUS U pacliO3HABAHUS BEIIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEICTBA YCTHOW M TNMHChMEHHOH KOMMYHHKAIIMHM TPH paboTe C TEKCTaMHu
yu4eOHHMKA W JIOTIOJIHUTEIBLHOW JIMTEPAaTypOd, CIPAaBOYHBIMU TaOJHIIaMH, MPOSBISATH TOTOBHOCTh K YBOKEHHIO WHOW TOYKH 3PCHUS TPU
00CYKIICHUH PE3yJIbTaTOB BBIIOJIHEHHON pa0OTHI,

OOBEKTHBHO OIEHHBATh WH(POPMAIHIO O BEMIECTBAX M XUMHUYECKUX IpPOIeccaX, KPUTHUYECKH OTHOCUTHCS K IICEBIOHAYYHOH HH(OpPMAINH,
HET00POCOBECTHOW peKIiaMe, KacalolIelcsl HCIIOJIb30BaHUS Pa3IMYHBIX BEIIECTB.

OCO3HABaTh 3HAUYECHUE TEOPETUUCCKUX 3HAHUM JUIS TPAKTUIECKON JeSTEIbHOCTH YEIIOBEKA;

OIHCHIBATh U3yUYEHHBIC OOBEKTHI KaK CUCTEMBI, IIPUMEHSIS JIOTHKY CUCTEMHOTO aHAJIH3a;

MPUMEHSITh 3HAHHUS O 3aKOHOMEPHOCTSIX MEPHOAMYECKON CHCTEMbl XUMHYECKHX DJIEMEHTOB Ui OOBSCHEHUS WM MPEIBUICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

pa3BuBaTh HHOOPMAITMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YIITYOJICHHS 3HAHUH 00 UCTOPHH CTAHOBJICHUSI XUMUYECKOI HayKH, €€ OCHOBHBIX
MOHATHIA, TEPUOANYECKOT0 3aKOHA KaK OJHOTO U3 BAKHEHUIIINX 3aKOHOB MPUPOJIBI, a TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.
COCTABIISITh MOJICKYJISIPHBIC ¥ ITOJIHBIC HOHHBIC YPABHEHUS TI0 COKPAIEHHBIM HOHHBIM YPaBHEHUSM;

MPUBOANTH TIPUMEPHI PEAKIIMHI, ITOATBEPKIAIOIINX CYIIECTBOBAHHE B3aUMOCBSI3M MEXKTy OCHOBHBIMHU KJIaCCAaMH HEOPTaHUYECKUX BEUICCTB;
MIPOTHO3UPOBATH PE3YIbTATHI BO3ACHCTBUS PA3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHYECKOW PEaKIINU;

MIPOTHO3UPOBATh PE3YyJIbTAThI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMENICHHE XUMUYECKOTO PAaBHOBECHSI.

MIPOTHO3UPOBATh XMMUYECKHIE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;



MIPOTHO3UPOBATH CITOCOOHOCTH BEIUIECTBA MPOSIBIATH OKHUCIUTEIBHBIC WM BOCCTAHOBHUTEIIBHBIC CBOMCTBA C Y4ETOM CTEMEHEW OKUCICHUS
AJIEMEHTOB, BXOJISIIIUX B €r0 COCTaB;

BBIBJISITH CYLIECTBOBAHUE M'€HETUYECKOW B3AMMOCBSA3U MEXK/1Y BEIIECTBAMU B PAY: IPOCTOE BEWIECTBO — OKCHUJI — THAPOKCHU — COJIb;
OpPraHu30BbIBaTh, IPOBOJAUTH YUCHUYECKUE TPOEKTHI 10 UCCIECIOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX BaXKHOE IPAKTUYECKOE 3HAUCHUE



Conep:xxaHue y4e0OHOro npeamera

BBenenue B xumuio (4 uacos)

XUMHsI — HayKa O BELIECTBAX, UX CBOMCTBAX U MPEBPALLCHUSAX.

[TonsiTHE 0 XUMHUYECKOM 3J1eMeHTe U (opMax €ro CylecCTBOBAaHUS: CBOOOJAHBIX aTOMaxX, MPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenus BeniectB. OTIUYNE XUMHUYECKUX PEAKIUNA OT (PU3NUECKUX SBICHUNA. POJIb XUMHHM B )KU3HU YETIOBEKA.

Kpartkue cBenenus n3 HICTOPpUU BOZHUKHOBEHUSA U pa3BuTHs XxumuH. [lepuox anxumuu. [Tonstue o punocodckom kamue. Xumus B XVI B. Pazsurtue
xuMuu Ha Pycu. Poib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHHMH XMMUYECKON HayKH - paboTel M. B. JlIomonocoBa, A. M. bytneposa, /1. U.
Menneneesna.

XuMHUYeCcKasi CAMBOJIMKA. 3HAKU XUMUYECKUX JIEMEHTOB U MPOUCXOKICHUE X Ha3BaHUU. Xumudeckue Gopmynbl. MHIEKCH 1 K03()PHUIIMEHTHI.
OTHOcHTENbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. PacueT MaccoBoi 107 XMMHUYECKOTO 3JIeMEHTa 10 popMyJie BEIIEeCTBA.

[Mepuoandeckas cuctema xumuueckux 3nemMeHToB Jl. V. MeneneeBa, ee CTpyKTypa: Mayible U OOJBIIHE MIEPUOIbI, TPYIIBI ¥ MOATPYIIIHI (TJIaBHAS U
nobounas). [lepuonnueckas cuctema Kak ClpaBOYHOE TOCOOHE IS TOTYUYEHUS CBEICHUI O XUMUYECKUX DJIEMEHTAX.

PacuérHble 3anauu. 1. HaxoxaeHre OTHOCUTENBHON MOJIEKYIISIPHOM MAcChl BEUIECTBA 110 €r0 XUMUYecKor Gopmyre. 2. Berauciienne MaccoBoi 10m
XUMHUYECKOT0 3JIEMEHTA B BEIIECTBE MO0 ero hopmyiie.

Pa3znen Nel. AToMbI XMMHYECKHX 3JIEMEHTOB (9 uacos)

AToMBI Kak (popma CyIIecTBOBaHUS XUMUUYECKUX 3J1eMeHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUHU aTOMOB. J{oKazaTenbCcTBa CI0KHOCTH CTPOCHUS
atromoB. OnbIThl Pesepdopnaa. [TnanerapHast Mozieab CTPOSHHS aTOMA.

CocTtaB aTOMHBIX Si7I€p: TPOTOHBI U HEUTPOHBL. OTHOCUTENBHAS ATOMHAs Macca. B3auMOCBsI3b TOHATHI «IIPOTOH», KHEUTPOH», «KOTHOCUTEIbHAS
aTOMHAasi Maccay.

W3meHneHue yncna NpoOTOHOB B siipe aToMa - 00pa30BaHNE HOBBIX XUMUYECKUX AJIEMEHTOB.

M3meHeHue yncia HEHTPOHOB B Ape aToMa - 00pazoBaHue n30TonoB. CoBpeMEHHOE ONpeeNICHHE TOHATUS «XUMUYECKUN dlIeMeHT». M30TonbI Kak
Pa3HOBUJHOCTH aTOMOB OJTHOIO XMMUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 37eMeHTOB Nel-20 nmepuonnyeckoii cuctemsl 1. . Menneneesa. [Tonstue o
3aBEPILIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[Tepuoanueckas cuctema XuMudeckux 3yeMeHToB [[. 1. MenneneeBa u crpoeHre aTOMOB: (PU3UUECKHUI CMBICI TIOPSIKOBOTO HOMEpa 3JIEMEHTA,
HOMEpa IpyIIbl, HOMEpPa Mepruoa.

W3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO JIEMEHTA - 00pa30BaHUE MOJOKUTENbHBIX U OTPUIIATENIbHBIX
noHOB. MoHBI, 00pa30BaHHBIC aTOMaMH METaJVIOB U HEMETAUIOB. [[pUYMHBI N3MEHEHUS METATNYECKIX U HEMETAJUTMUECKUX CBOWCTB B MEPHOAX U

rpyImmax.
OobpazoBanue 6uHapHBIX coennHeHui. [TonsTre 00 noHHOU cBsi3u. CxemMbl 00pa30BaHMS HOHHOW CBS3U.



B3anMoeiicTBre aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIOB MEXK Ty CO00# - 00pa3oBaHME ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemecTB. KoBaneHTHas
HETOJIsIpHAsl XUMHUYECKasi CBS3b.

DNEeKTPOHHBIC U CTPYKTYPHBIE ()OPMYIIBI.

B3aumMoneiicTBre aTOMOB XUMHUECKUX AJIEMEHTOB-HEMETAIUIOB MEXKAY CO00H - 00pa3oBaHue OMHAPHBIX COCTMHEHUN HEMETAIIJIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBAJICHTHOU MOJIAPHON CBSI3H.

B3aumoneiicTBre aTOMOB XUMHUECKUX AJIEMEHTOB-METAIIJIOB MEXy CO00M - 00pa3oBaHNE METANTMYECKUX KpUCTAIUIOB. [IoHATHE O MeTaNIn4ecKOi
CBSI3H.

Jlemoncmpayuu.

Moaenu aToMOB XUMUYECKHX 3JIEMEHTOB. [lepuoanyeckas cucrema xumuueckux annemeHToB . . Menaeneena

Pa3nen Ne2. Ilpoctsle BemecTBa (6 yacos)

[TonoxxeHne MeTaJJIOB U HEMETAJIJIOB B IEPUOIUYECKON cucTeMe XumMuueckux 3nemMeHToB /. . MenneneeBa. Baxkneiinme npocThie BelecTna -
METaJIJIBL: KEJIe30, ATFOMUHUM, KalbI[Ui, MarHU#, HaTpuii, kanuit. O0we Gpunveckre CBONCTBA METAILIOB.

Baxneiimme nmpocTsie BemecTsa - HeMeTaulbl, 00pa30BaHHBIC aTOMaMH KHUCIIOpOa, BOJIOPOa, a30Ta, cephl, pocdopa, yriaepoaa. CriocoOHOCTh
aTOMOB XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIMIECTB - AJUIOTPOIHUs. AJIJIOTPOIHBIE MOAUPUKALIMU KUciaopoa, pochopa u
0JIoBa. MeTayin4ecKrue 1 HEMETANTNYECKUE CBOMCTBA MPOCTHIX BelEeCTB. OTHOCUTENBHOCTD JCJICHUS MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJUIBL.
[Tocrostnuas ABoranpo. Konnuectso BemectBa. Mosb. MomsipHast macca. MomnsipHbIif 00beM ra3oo0pa3HbIX BemecTB. KpaTHbie eIMHUIIBI KOTUYECTBA
BEIIECTBA — MIJIIAMOJIb M KHJIOMOJIb, MUJUIUMOJISIPHAS M KUJIOMOJISIPHASI MAacChl BEIIECTBA, MUJUTMMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucmoap30BaHNEM TIOHITHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHASI MAcCay, «MOJIIPHBIN 00BEM T'a30B», «IIOCTOSTHHAST ABOTaIpOY.
PacueTHsble 3agaun. 1. Beruncinenne MOIIpHON MaccChl BEMIECTB IO XMMUYECKUM (opMyiaM. 2. PacueTsl ¢ HCIOIb30BAHUEM MOHATHHA «KOJIHMYECTBO
BEIIIECTBAY», «MOJISIPHAST Maccay, «MOJISIPHBIA 00bEM Tra30By, «IIOCTOSIHHAST ABOTaIPO».

Jlemoncmpayuu.

HexkoTtopsie MeTamuibpl 1 HEMETauTbl KOJTMYECTBOM BeliecTBa 1 Mok, Mojieb MOJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB

Paznen Ne3. CoenuHeHUsI XUMHUYECKHX 3JIEMEHTOB (/4 uacos)

Crenenn okucnenus. OnpenerneHue CTEIIeHN OKUCICHHS JJIEMEHTOB 110 XUMUYEeCKO# opmyre coenuaenns. CoctaBieHne GopMysr OMHAPHBIX
CoeMHEeHMH, 001t crtoco0 uX Ha3bIBaHUs. bUHApHBIE COSAMHEHMS: OKCHIIBI, XJIOPUIBL, Cyabhuasl u Ap. CocraBnenue ux dhopmyi. [IpeacraBurenu
OKCHUJIOB: BOJa, YIJIEKUCIIBIN Ia3 U HeralieHast u3BecTb. [IpefcTaBuTenu IeTydnux BOJOPOIHBIX COSAMHEHHI: XJIOPOBOJOPOA U aMMHAK.

OcHoBaHUs, UX COCTAaB M Ha3BaHMs. PacTBOpUMOCTh OCHOBaHUH B Bojie. Tabmuiia pacTBOPUMOCTH THAPOKCHJIOB U coJieid B Bojie. [IpencraBurenn
LIEJI0YEH: TUAPOKCUBI HATPUS, KU U Kablus. [IoHATHE 0 KauecTBEHHBIX peakuusax. MaaukaTopsl. I3MeHeHre OKpacKu HHIMKATOPOB B LIEJTOYHOU
cpene.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukamms kucnot. [IpeacraBurenyt KUCIOT: cepHasi, COSIHAsI U a30THAs. MI3MeHeHne OKpacKu MHAUKATOPOB B
KHUCJIOTHOM cpenie.



Comnu Kak Mpou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTaB u HazBaHus. PacTBopuMocThb cosieid B Boge. [IpeactaBurenu coseid: XJIOpua HATpus,
KapOoHat u gocdaT KambIusl.

AMop(dHbIE 1 KpHUCTANINYECKIE BEIIECTBA.

Me:xMoIeKyspHble B3aUMOAEHCTBUS. TUIIBI KPUCTAIIIMYECKUX PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJIIpHasl U MeTaJlInyeckasi. 3aBUCUMOCTb CBOMCTB
BEUIECTB OT TUIOB KPUCTAIINYECKUX PEIIETOK.

BGH_IGCTBa MOJICKYJISIPHOT'O 1 HCMOJICKYJIAPHOT'O CTPOCHU . 3aKOH HOCTOSHCTBA COCTaBa AJI1 BEHIECCTB MOJICKYJIIPHOTO CTPOCHMUA.

UucTteie BemecTBa 1 cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEIIECTB U cMecel. MIx coctaB. MaccoBas u
06’beMHa$I J0JI1 KOMIIOHCHTAa CMCCH. PaC‘IGTBI, CBsI3aHHBIC C UCITOJIb30BAHUEM ITOHATHUSA OOJI.

PacuérHble 3axaun. 1. Pacdyer MaccoBoit 1 00beMHOM J10JIel KOMITOHEHTOB CMECH BeIIecTB. 2. BrIuncieHne MaccoBOi 101U BEIIECTBA B PACTBOPE IO
M3BECTHON Macce pacCTBOPEHHOIO BEIIECTBA U MAcce pacTBOpuUTes. 3. BerauciieHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTES, HEOOXOAMMBIX
JUJISl TPUTOTOBJIEHUS ONPENEIEHHOW MAacChl pacTBOpa C U3BECTHOM MACCOBOM J0JIe paCTBOPEHHOTO BEILIECTBA.
Jlemoncmpayuu.

OO6pa3sibl OKCUAO0B, KUCJIOT, OCHOBAHHH M coJIei. Moienn KpUCTANIMYECKUX PENIETOK XJI0prIa HaTpusl, amMasa, okcuaa yrieposa (IV). CriocoOsr
pasaciICHUA CM€C€I>'I, JUCTUIIIIAINSA BOABI.

JlabGopaTopHble ONBITHI.

1. 3HakoMCTBO ¢ 0Opa3IiaMy BEIIECTB Pa3HbIX Ki1accoB. 2. Pa3zneneHue cmecei.

Pa3znen Ned. U3MeHeHUsi, NPOUCXO/silue ¢ BemecTBaMu (12 uacos)

IlousTue aBneHM KaK H3M€H€Hﬂﬁ, MPOUCXOAAIIHNX C BCUICCTBAMMU. ﬂB.HeHI/I}I, CBA3aHHBIC C USMCHCHUCM KPUCTAJUIMYCCKOI'0 CTPOCHU A BCIICCTBA IIPU
MIOCTOSIHHOM €T0 cocTaBe, (husnueckue spneHusi. usnueckue sBIeHUS B XUMUN: JUCTUUISIINS, KPUCTAIITN3allUs, BIMTApUBAHUE U BO3TOHKA BEIIECTB,
LHEHTPUPYTUPOBAHHUE.

SIBnenusi, cBA3aHHBIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XUMHUECKUe peakiuu. [Ipu3Haku U ycaoBus MpOTeKaHUS XUMUYeckux peakuuil. [lonstue
00 3K30- M SHAOTEPMHUECKUX PEaKIUsIX. Peakiiuu ropeHus Kak 4aCTHBIN CITydal SK30TePMHUECKUX PEaKIIUid, TPOTEKAIOIIUX C BBIICIICHHEM CBETA.
3aK0H COXpaHEHHUs MacChl BENIECTB. XMMHUUYECKHE YpaBHECHH. 3HaUeHUE UHICKCOB U Kod(duimenToB. CocTaBiaeHUE yPaBHECHUH XUMHYECKUX
peaKkuuid.

Pacyersl mo xuMuueckuM ypaBHEHUsAM. Perienne 3a1au Ha HaX0Xk/IeHHEe KOJIMYECTBA BEIlleCTBA, MacChl MM 00beMa MPOAYKTa PEAKINH 110 KOJIUYECTBY
BCIICCTBA, MaCCC UIn 061;eMy HCXOOHOI'0O BEIIECTBA. PacueTnl ¢ UCIIOIB30BaHUEM ITOHSITHS «I0JIs1», KOTAa UCXOJHOC BCHICCTBO JAaHO B BUJIC paCcTBOpa
C 3aJJaHHON MacCOBOM J10JIe¥l paCTBOPEHHOTO BEIIECTBA UIIM COJAEPKUT OMPEACIICHHYIO JIOJII0 IPUMECE.

Peakuuu paznoxenus. [lonsitue o ckopoctn xuMuueckux peakiui. Katanuzaropel. @epMeHTHI.

Peaknuu coenunenus. Karanuruueckue n HekatanuTudeckue peakunu. O0paTUMble 1 HEOOpaTHUMbIE PEaKIIHH.

Peakuuu 3amenieHus. NEKTPOXUMUYECKUH PsJl HAPSHKEHUI METaUIOB, €r0 UCIIOIb30BaHKE ISl IPOTHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS
peakuuil MeX1y METaJIAaMU U pacTBOpPaMH KUCIIOT. Peakiny BBITECHEHHs OJHUX METAIIJIOB U3 PACTBOPOB UX COJIEH JPYTMMU METaJVIAMH.

Peakiiun oomena. Peakuuu HelTpanu3anun. Y CJIOBUS TPOTEKAHUS PEaKlnii 0OMEHa B pacTBOPax J0 KOHIIA.



Tunsl XuMuyecKux peakuui (1o MpU3HaKy «UUCIIO U COCTAB UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIMN») Ha IPUMEPE CBOICTB BObL. Peakuus
Pa3NoKEeHUS - SIEKTPOJIN3 BOAbL. Peakiiuu coeIMHEeHNs - B3aUMOCHCTBUE BOABI C OKCHUJIAMU METAJUIOB U HEMETAJJIOB. [IOHSTHE «TUAPOKCUIBI».
Peakuuu 3amerieHus - B3auMOJICHCTBUE BOJIBI C IIETIOUYHBIMU U IIEIOYHO3EMENbHBIMU MeTallIamMu. Peakinn ooMeHa (Ha npumepe rIpoIn3a
CynbhuIa ATIOMUHUS U KapOuIa KaIbIus).

PacuétHble 3anauu. 1. Boruncnenue no XuMHYECKUM ypaBHEHUSIM MacChl MJIM KOJMYECTBA BEIIECTBA 110 U3BECTHOM Macce WM KOJIHYECTBY
BEIIECTBA OJHOTO U3 BCTYMAIOIIMX B PEAKIIMIO BEIIECTB WIIH MPOIYKTOB peakiuu. 2. BerauciaeHne Macchl (KOTHMYECTBA BEIIECTBA, 00BbeMa) MPOIyKTa
peaxiuu, eciiu U3BeCTHA Macca UCXOJHOTO BEILECTBA, COAEPIKAILIETO ONPEeNIEHHYIO 1010 TpuMeceil. 3. Brrunciienne maccsl (KoJIM4ecTBa BEIECTBa,
o0BeMa) MPOYKTa peakiluu, €ClIM U3BECTHA Macca pacTBOpa M MacCoBast I0JIsl PACTBOPEHHOTO BEIECTRA.

Jlemoncmpayuu. Ilpumepsl Gu3ndecKuX sIBJICHUI; a) miaBiieHue napaduna; 0) auddy3ust TyImHICTHIX BEIIECTB C TOPSIICH JIAMITOYKH HaKaTMBAHUS.
[TpuMepbl XUMUYECKUX SIBIICHUI: a) TOPEHHE MarHus; 0) B3aUMOACHCTBHE COJISTHON KUCIOTBI C MPaMOPOM HIIA MEJIOM; B) MOTYYCHHE THAPOKCUAA
menu (I1); T) pacTBOpeHME MOTYYEHHOTO THAPOKCHIA B KUCIOTax; 1) B3aumoaeicTeue okcuaa meau (I1) ¢ ceproit kucmoToi mpu HarpeBaHUH; €)
pa3noKeHUe MepMaHTaHaTa Kajus; 5K) B3aUMOICHCTBHE Pa30aBIEHHBIX KUCIOT C METAJUIAMHU.

JlabopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUS BOBI U CITUPTA 10 UCUE3HOBEHUIO UX Karleab Ha (UILTPOBAIBHON Oymare. 4.
OxkuclieHre Meiy B IJIAMEHU CIIUPTOBKH WK Topenku. 5. [loMyTHEeHHE N3BECTKOBOM BOJBI OT BBIIBIXA€MOI0 YIJIEKUCIOro rasa. 6. [lomyuenue
YTJIEKUCIIOTO Ta3a B3auMOJICHCTBUEM CObI M KMCJIOTHI. 7. 3aMeleHrne Meau B pactBope xiopuaa meau (11) sxenezom.

PazgenNeS. Ilpaktukym 1 «Ilpocreiiime onepauum ¢ BemectBom» (3 yaca)

IIpakTuyeckasi padora Nel [IpaBuna TexHuku 6€30MMaCHOCTH IPH paboTe B XUMHUecKoM KabuHeTe. [IpueMbl oOpareHus ¢ 1abopaTopHbIM
000pyZI0BaHUEM U HarpeBaTeIbHBIMU TPUOOPAMHU.

IpakTuyeckas padora Ne2. [IpuzHaky XUMUYECKUX PEAKIIUAMN.

IIpakTnueckas padora Ned. [IpurorosieHue pacTBopa caxapa 1 OIpeIelIeHMe MacCOBOM JOJIU €T0 B pacTBOPE.

Pa3znenNe6. PactBopenue. PactBopbl. CBoiicTBa 3J1eKTPOJIMTOB (18 uaca)

[TonsiTHE 00 PIAEKTPOTUTUYECKON TUCCONUALINU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MEXaHNU3M TUCCOLUALINU DIIEKTPOIUTOB C PA3TMYHBIM TUIIOM
XUMHUYECKOH CBs3U. CTENEeHb dJEKTPOIUTUUECKON auccoruaui. CUIbHBIC U ClTa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPHH SICKTPOTUTUYECKON qucconuanuu. MIoHHbIe ypaBHEHUS peakIuil. Y CII0BUS MPOTEKAHUS PEAKIIUU OOMEHA MEKIY
ANEKTPOJIUTAMU 10 KOHIIA B CBETE MOHHBIX MTPE/ICTABICHUM.

Knaccudukanus HOHOB U UX CBOHCTBA.

Kucnotsl, ux xnaccudukarms. J[ucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU IIIEKTPOIUTHUECKON auccoruanyu. MoleKyIsspHble 1 HOHHBIE
YpaBHEHUA peaKkuidl KUCIOT. B3auMoielicTBUE KUCIOT C METAIUIAMU. DJIEKTPOXUMUYECKUH P HAIPSHKEHUH METallIoB. B3anmoieiicTBue KUCIOT ©
OKCHJIAMU METAJJIOB. B3anMoIeMCTBHE KUCIIOT ¢ OCHOBAHUSIMHU - PEAaKLMs HEUTpanu3auuu. BzanMonencTBrue KuciaoT ¢ coyisiMu. Mcnonp3oBanue
Ta0JIULIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanus, ux knaccudukanus. JJucconmanus OCHOBaHUHM M UX CBOMCTBA B CBETE TEOPUH JICKTPOIUTHUECKON Auccounanun. Bzanmoneiicreue
OCHOBAHUH C KUCIOTaMH, KUCIIOTHBIMU OKCHJIaMU U coyisiMU. Vcronib30BaHne TaOIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB
OCHOBaHMUU. Pa3noxeHne HepacTBOPUMBIX OCHOBAaHUN IIPU HATPEBAHUH.



Comm, ux kiaccuuKamus u TUCCOIUAIUsS Pa3TUIHBIX TUIIOB cojiei. CBOMCTBA COJICH B CBETE TEOPHUH IIEKTPOJIUTHUCCKOM TUCCOIUAITUH.
B3auMozeincTeue cosel ¢ MeTalulaMy, YCI0BUS IIPOTEKaHUs 3TUX peakluil. BzaumonencTeye coiae ¢ KUCI0TaMU, OCHOBAaHUAMU U COJISIMU.
Hcnonb3oBaHue TabIUIbl PACTBOPUMOCTH VI XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB COJIEH.

O6o0m1ieHne cBeeHn 00 OKcHIaX, UX KIacCU(PUKAIIMN U XUMUYECKUX CBOMCTBAX.

I'eneTnyeckue psAbpl METAUIOB U HEMETAJUIOB. ['eHeTHYeCKas CBA3b MEKY KJIACCaMU HEOPTaHUYECKUX BEILECTB

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeaKMi. OKUCIUTEND U BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBJICHHE.

Peakiiuy HOHHOTO OOMEHa M OKUCIIUTENIbHO-BOCCTAHOBUTEINIbHBIE peakliui. COCTaBICHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOOM 3JICKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEILECTB - METANIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE NMPEJCTABICHUNH 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX IPOLIECCaX.
Jlemoncmpayuu. icipiTaHne BEMIECTB U UX PACTBOPOB HA AIEKTPOIPOBOJIHOCTD. 3aBUCUMOCTD IEKTPONPOBOIHOCTH YKCYCHOM KUCIIOTBI OT
KOHIICHTpanuu. BzanMopecTBre 1mHKa ¢ cepoit, constHoM kKuciaotou, ximopunom meau (I1). l'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiuu, XapakTepHble /Ul paCTBOPOB KUCIIOT (COJIIHOM WM cEpHO). 9. Peakuuu, XxapakTepHble AJ1s paCTBOPOB
mienoyeit (rugpokcuaoB Hatpust win Kanus). 10. [TomydeHue u cBoicTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep runpokcuaa meau (II). 11. Peakiun,
XapaKTepHBbIE JJIs1 paCTBOPOB coselt (Harpumep, A xiaopuna meau (11)). 12. Peakuuu, xapakTepHble 1711 OCHOBHBIX OKCHJIOB (HampuMep, Uil OKCHIA
Kanblust). 13. Peakuu, XxapakTepHble sl KUCIOTHBIX OKCUAOB (HalIpuMep, AJs YIJIEKUCIIOro rasa).

PazgenNe7. IlpakTukym 2 «CBoiicTBa pacTBOPOB 3JIEKTPOJMTOBY (] uac)

IIpakTuyeckas padora Ned PelnieHre S5KCIEPUMEHTAIBHBIX 3a1a4



TEMATHYECKOE IINTAHUPOBAHHUE

HasBanue paznena KonnuectBo
4acoB JlabopaTopHBIX U KoHTponbpHBIX
MPaKTUYECKUX PadboT pabor

1 | BBengenue B XUMUIO 4

2 | ATOMBI XMMHUYECKHUX 3JIEMEHTOB 9 1
3 | [IpocTtslie BemecTBa 6

4 | CoennHEeHHS] XUMHUYECKUX 3JIEMEHTOB 14 1
5 N3MeHeHus1, MpOUCXOASIINE C BEIECTBAMU. 12 1
6 | Ilpaktukym | «IIpocTeiimme onepanuu ¢ BEIECTBOMY 3 3

7 | PactBopenue. PactBopbl. CBOICTBA paCTBOPOB JIEKTPOJIUTOB 18 1
8 | Ilpaktukym 2 «CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOBY 1 1

9 | PezepBHOE Bpemsi 1

10 | Uroro 68 4 4




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

Ne HanmenoBanue pa3zneinos u teM [1nanoBele cpokn  |(DakTHUeCKue [Ipumeuanue
ypoka MPOXOXKACHUS TEM |[CPOKU (W/WIIH
KOPPEKIIHSI)

BBenenue B Xxumuio (4 uacos)

1 Boanslii unctpyktax no Th npu padore B kabunere xumuu. IIpenmer
xumuu. Bentectna.

2  [lIpeBpamienus BemecTB. Poiab XMMUHM B )KM3HH YEJIOBEKA.

3 [3HaKM XMMHYECKHUX 3JIE€MEHTOB. [leprnoandeckas cucreMa XMMUYECKUX
bnemenToB /.M. Menjeneena.

4  Xumnueckue Gopmynsl. OTHOCHUTENBHAS ATOMHASI U MOJICKYJISIpHAsI Macca.

Ii1aHupyeMble pe3yJibTaThl
[ Ipeomemmyie:

HaydaTbcs Mcnonp30BaTh NpU XapaKTEPUCTUKE BEIIECTB MOHITHS: «aTOM», «MOJEKYNIa», «XUMUYECKHUI 3JIEMEHT», «XUMUYECKUN 3HAK,
WIH CHUMBOJI», «BEIIECTBO», «IIPOCTOE BEIIECTBO», «CI0XKHOE BEIIECTBO», «CBOWCTBA BEILECTBY», «XMMUYECKHE SBICHUA», «(PU3NUECKUE
SIBIICHUST», «KOA(DPUIIMEHTHI», «MHACKCHI», «OTHOCUTEIbHAsT aTOMHAas Macca», «OTHOCUTENIbHAsI MOJIEKYJISIpHAs Maccay, «MaccoBas IO
3IEMEHTaY;

HCIonp30BaTh xuMuueckue cumBonbl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, K, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U POU3HOIICHHE;
KI1accu(UITMPOBATh BEIIECTBA 10 COCTaBY HA MPOCTHIE U CIIOKHBIE;

paszinyaTh: Teja U BEIIECTBA; XUMUUYECKUN 3JIEMEHT U MPOCTOE BEIIECTBO;

OTHCHIBATH: ()OPMBI CYIIECTBOBAHUS XUMUYECKUX IJIEMEHTOB (CBOOOIHBIE aTOMBI, IIPOCTHIE BEIIECTBA, CIIOKHBIC BEHIECTBA); TAOIUYHYIO
dbopmy Ileprmoanmdeckoil CHCTEMBI XMMHUUYECKHUX JJIEMEHTOB; TOJIOKEHHE 3yieMeHTa B Tabnuue [[. 1. MenneneeBa, UCToOnb3ys MOHSITHS
«IIEePUON», «ITPYIIay, «TJIaBHAS MOATPYIINAY, «[T000YHAS TOATPYIa»; CBONCTBA BEIIECTB (TBEPIBIX, KHUAKUX, Ta3000pa3HbBIX);

OOBSICHATH CYIIHOCTh XMMHYECKHX SIBICHUN (C TOUKM 3PEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHUS) U UX MPUHIUIHAILHOE OTIUYUE OT
bU3nIEeCKUX SBICHUN;

XApaKTCPU30BaATb: OCHOBHBLIC MCTO/JbI U3YYCHHS CCTCCTBCHHBIX NUCIHUIIINH (Ha6JHOI[eHI/I€, 9KCIICPUMCHT, MOI[GJII/IpOBaHI/Ie); BCIICCTBO




0 €ro XMMHYECKOH (opMylie COTIacHO IUIaHy: KadeCTBEHHBIH COCTaB, THUII BellecTBa (IIPOCTOE MM CI0XKHOE), KOJTHYECTBEHHBIN
COCTaB, OTHOCUTCIIbHAA MOJICKYJISIpHAad Macca, COOTHOICHUEC MACC 3JICMCHTOB B BCIICCTBC, MACCOBBIC NOJIM 3JICMCHTOB B BCIICCTBC (,Z[J'IH
CIIOYKHBIX BEILECTB); POJIb XUMHH (TIOJIOKHUTEIBHYIO U OTPUIATEIbHYI0) B )KU3HH YEJIOBEKa, apryMEHTHPOBATh CBOE OTHOLICHUE K TON
npobieme;

® BBIYHUCISATH OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B COSIMHEHUSX;

® POBOAUTH HAOJIO/IEHUS CBOWCTB BEIIECTB U SIBJICHUHN, IPOUCXOIAIINX C BEIIECTBAMU;

e CoOMIOaTh MIpaBUjIa TEXHUKH O€30MAaCHOCTH MPHU MPOBEICHUH HAOIIOICHUI 1 JTaOOPATOPHBIX OIBITOB.

e Bpuucnare MoNeKyJaspHy0 (GopMyny BEIIECTBa; XapaKTepU30BaTh BELIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTaHABJIMBATh
MPUYUHHO-CJIEICTBEHHBIC CBSI3U MKy JaHHBIMU XapaKTEPUCTHKAMU BEIIECTBA;

Memanpeomemmuvie:

®  ONpENENATh MPOOIEMBL, T. €. YCTAHABIMBATh HECOOTBETCTBHE MEXKY JKEIIaeMbIM U JCHCTBUTEIBHBIM;

® COCTaBISThH CJIOKHBIN TUIaH TEKCTa;

® BIIAJIETh TAKUM BHJIOM H3JIOKEHUS TEKCTa, KaK TOBECTBOBAHUE;

® [10]] pYKOBOJICTBOM YYHUTENS IPOBOJUTH HETIOCPEICTBEHHOE HAOIOICHUE;

® [10J] pYKOBOJICTBOM YYHUTENSI OQPOPMIISATH OTUYET, BKIFOUAIOIINI ONMMCaHNe HAOTIOACHUS, €ro pe3yJbTaToB, BBIBOJIOB;

® ICIOJb30BaTh TAKOW BUJ MBICICHHOTO (M1€aTbHOTO) MOJICTUPOBAHUS, KaK 3HAKOBOE MOJICIIUPOBaHNE (HA MPUMEpPE 3HAKOB XUMHUUYECKUX
AJIEMEHTOB, XUMHUUECKUX (POopMyIT);

® HCIMOJB30BaTh TAKOW BHJ MAaTEPUAIBHOTO (MMPEIMETHOT0) MOACIHPOBAHUS, KaK PU3MUIECKOE MOJISTUPOBaHNE (HAa PUMEpE
MOJICTUPOBAHUS AaTOMOB U MOJICKYI);

® OCYIIECTBIATH KAYECTBEHHOE M KOJIMUYECTBEHHOE OMMCaHUE KOMIIOHEHTOB O0BEKTA;

® OmpeaeNiaTh OTHOUIEHUSI 00BbEKTa ¢ JPYTUMU 00bEKTaMU;

® OmpeeNsaTh CYIIeCTBEHHbIE TPU3HAKU 00BEKTA.

® [IOJIy4aTh XUMUYECKYIO HH(OPMAIUIO U3 PA3TUUYHBIX HCTOYHHUKOB;

e ompeaeniaTh OOBEKT U aCHEeKT aHallh3a U CUHTE3a;

e OmpeaensaTh KOMIOHEHTH 00BEKTa B COOTBETCTBUU C ACTIEKTOM aHAIIM3a U CHHTE3a;

® KPUTHYECKU OTHOCHTHCS K ICEBIOHAYYHON MHPOPMAIUHU, HETOOPOCOBECTHON PEeKIaMe B CPENICTBAX MACCOBOM MH(OpMAIIHH;

VIuunocmmule:

MMOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHUU M OOILECTBA; JOCTHXKEHHUS B OOJACTH XUMHUH U
KYJbTYpHBIE TpaIuluu (B YACTHOCTH, HAay4HbIC TPaAHUIMU) CBOEH CTpaHbl, OOIIEMHPOBBIE TOCTHUKEHHUS B 00JIACTH XUMHUU; OCHOBBI
310poBOoro oOpasa >KHW3HU; MpaBuUiia TMOBEACHHS B YPE3BBIUYAMHBIX CHTYAIUSX, CBA3aHHBIX C BO3JCHCTBHEM pA3JIMYHBIX BEIECTB,
COLMAJIbHYIO 3HAYUMOCTh U coJiepKaHue npodeccuii, CBI3aHHBIX C XMMHUEH; OCHOBHBIE ITpaBa M 00sI3aHHOCTH T'pakJaHUHA (B TOM 4YHCIIe




y4alierocs), CBI3aHHbIC C JUYHOCTHBIM, MPO(ECCHOHATBHBIM M XU3HEHHBIM CaMOOIPE/ICICHUEM; UCIIBITBIBATh: YYBCTBO TOPJOCTH 3a
pOCCHﬁCKYIO XI/IMI/I‘-IGCKyIO HayKy 148 YBa)KeHI/Ie K I/ICTOpI/II/I cc paSBI/ITI/IH; yBameHHe nu HpI/IH}ITI/Ie I[OCTI/I)KGHI/II\/'I XUMHUHU B MI/Ipe, yBameHHe K
OKPYXKAIOIMKUM (yJamuMcsl, YYUTEISAM, POJMTENIIM W Jp.) YMETh CIYIIaTh W CJBIINIATH MMapTHEpa, MPU3HABAaTh IMPAaBO KakKJIOr0 Ha
CO6CTB€HHO€ MHCHHUEC U HpI/IHI/IMaTB peI_HeHI/IH C y‘-IeTOM HOBI/IL[I/Iﬁ BCEX y‘-IaCTHI/IKOB; caMoyBaxceHI/Ie U OSMOIHUOHAJIBHO-ITOJIOXKUTCIBbHOC
OTHOIIIEHHE K ceOe;

OCO3HaBaThb: T'OTOBHOCTH (I/IJII/I HeI‘OTOBHOCTb) K CaMOCTOATCIIbHBIM HOCTyHKaM 148 HeﬁCTBHHM, HpI/IH}ITI/IIO OTBCTCTBCHHOCTH 3a UX
pe3y.HI:TaTBI; TOTOBHOCTbH (I/IJ'II/I HGFOTOBHOCTB) OTKpBITO BBIpa)KaTb U OTCTauBaTh CBOIO ITO3UIIUIO U KpI/ITI/I‘IHO OTHOCUTBLCSI K CBOUM

MOCTYIKaM

Pa3znen Nel. ATOMBbI XMMHYECKHX 3JIEMEHTOB (9 uacos)

5 |OcHOBHBIE CBEIEHUA O CTPOEHUU aTOMOB. COCTaB aTOMHBIX SIAEP.

6  |CTpoeHue 3IEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX 3J1eMeHTOB Ne 1-20

7  |FI3MeHeHHe CBOMCTB XMMHYECKUX JIEMEHTOB 110 IPYIIaM U IIepUogam

8  |MoHHas xumMH4eckas CBA3b

9  [KoBajieHTHast HEMOJISIPHAsE XUMUYECKast CBSI3b

10  DnektpoorpunareabHOCTh. KOBasgeHTHAs MOJISIpHAS XUMUYECKAsl CBS3b

11 Meramumnyeckas XUMHYECKas CBS3b

12 |O6o0mieHNe U cucTeMaTH3aIMs 3HAHUH 110 TeMe «ATOMBI XUMHUYECKUX
PJIEMEHTOBY

13 [KonTtpoabHas padora Nel o Teme «Amomuvl XuMu4ecKux 91eMeHmos

I1anupyeMble pe3yJibTaThl
[ Ipeomemmnyie:

HCIIOJIb30BATh MPU XAPAKTEPUCTUKE ATOMOB MOHATHS: «IIPOTOHY», KHEUTPOHY, «IJIEKTPOH», «XUMHUYECKHUU 3JIEMEHT», «MAaCCOBOE YUCIIO»,
«U30TOI, «IJIEKTPOHHBIN CIIOW», «IHEPIrEeTUUECKUN YPOBEHBY, «IJIEMEHTBI-METAIIbD», «3JIEMEHTBI-HEMETAJUIbIY; MPU XapaKTEePUCTUKE
BEILIECTB MOHATUS «MOHHAsS CBA3b)», KMOHBI», «KOBAJICHTHAsl HEMOJISIPHAS CBSA3b)», «KOBAJIEHTHAS MOJSPHAs CBA3bY,
«QIIEKTPOOTPUIIATETLHOCTDY, «BAJICHTHOCThY», «METAININYECKAsl CBS3bY;

ONKCHIBATh COCTAB U CTPOCHUE aTOMOB 3JIEMEHTOB C MOPAAKOBbIMU HOMepamu 1—20 B [lepuoanyeckoi cucTeMe XMuMHYECKUX 3JIEMEHTOB
. Y. Menneneera;

COCTaBJISITh CXEMBI paclpeeIeHUs IEKTPOHOB 0 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHON 000JI0UKEe aTOMOB; CXE€MbI 00pa30BaHuUs Pa3HbIX
THIIOB XUMHUYECKOH CBS3M (MOHHOM, KOBAJICHTHOMN, METaUTMYECKOH );

O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHUX 3JIEMEHTOB (3apsiI0B si7ep aTOMOB, YKCIIa 3JIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aNOJIHSIEMBIX 3JIEKTPOHHBIX CI0EB, PAANYC aTOMa, 3JIEKTPOOTPULATEIIbHOCTh, METAININYECKHUE U
HEMEeTaJUIMYeCKHe CBOWCTBA) B MIEpHOJIaxX U rpynmnax (riaBHbeIX noarpynmnax) [lepuonnyeckoil cucteMbl XUMHYECcKuX diaemMenToB [I. U.




MenneneeBa ¢ TOUKH 3pEHUS TEOPUU CTPOCHUS aTOMa;

o CpaBHUBATH CBOMCTBA QTOMOB XUMHUYECKHUX OJICMCHTOB, HAXOOAIIUXCA B OJHOM ICPUOAC UITN rJIaBHOU noarpymIe HepHOHquCKOﬁ
CUCTEMBbI XUMHUYCCKUX DJICMECHTOB H n. MeH;[eJIeeBa (3ap;1;[013 AACPp aTOMOB, YHUCJId 3JICKTPOHOB Ha BHCIIHEM 3JICKTPOHHOM CJIOC, YHUCIIO
3aMOJIHSIEMBIX 3JIEKTPOHHBIX CJIOEB, PAANYyC aTOMa, AIEKTPOOTPULIATENIHHOCTD, METAININYECKHE U HEMETA/NINUeCKUEe CBONUCTBA);

® 1aBaTh XAPAKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB 110 UX IOJIOKEHHUIO B [Ieproanueckoi cucreme XuMU4ecKux snemeHTos /1. U.

MenpeneeBa (XMMUYECKUN 3HAK, IOPSAJKOBBIA HOMEp, IEPUOJ, TPYIIIa, NOATPYINa, OTHOCUTENbHAS aTOMHAs Macca, CTpPOEHUE aToMa —

3apsia siApa, YUCIO IPOTOHOB U HEMTPOHOB B fAJIpe, 0011Iee YHUCIIO AIEKTPOHOB, paclpeeieHUue AIEKTPOHOB MO 3JIEKTPOHHBIM CIOSAM);
OTIpEEINATh TUIl XMMHUECKOH CBSA3M MO (hopMyJie BEIIeCTBa;
MNpUBOAUTH NPUMCPBI BEUICCTB C Pa3HbIMU TUIIAMU XUMHUYECKOU CBs3H,
XapaKTepU30BaTh MEXaHNU3MbI 00pa30BaHMs KOBAJICHTHOW CBsI3U (OOMEHHBIN ), HOHHOM CBSI3U, METAINIMYECKOU CBSI3H;
COCTaBIATH GOPMYJIbI OMHAPHBIX COETMHEHUH MO CTENEHU OKUCIICHNUS,
HaxOJUTh CTENIEHb OKUCIIEHUSI 3JIEMEHTOB 1O (popMysie OMHAPHOTO COETUHEHUS.
YCTaHaBJIMBATh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEIIECTBA — TUIl XMMHUYECKOI CBS3H;
COCTaBIATH GOPMYJIbI OMHAPHBIX COETMHEHUI MO BaJIECHTHOCTH;
® HAaXOAWUTh BaJEHTHOCTH JIEMEHTOB IO popMysie OMHAPHOTO COECTUHEHHUS.
Memanpeomemnoie
® COCTaBJISATH TE€3HUCHI TEKCTA; BIAJACTh TAKUM BHJAOM HM3JI0KEHHS TEKCTa, KaK OMHUCAHUE;
® CINOJH30BaTh TAKOW BHUJ MBICJIEHHOTO (M€aTbHOT0) MOJICIUPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHKE (Ha MPUMEPE COCTABICHUS CXEM
00pa30BaHUs XUMHYECKOU CBSI3H);

® HCIMOJB30BaTh TAKOW BHJ MAaTEPUATLHOTO (MIPEIMETHOTO0) MOACIHPOBAHHS, KaK (U3MIECKOE MOACIUPOBaHUE (HA IPUMEpPE MOJCIICH
CTPOEHHUSI aTOMOB);

® OmpeaenaTb 0ObEKThl CPABHEHHS U aCTEKT CPaBHEHUS 0ObEKTOB;

® BBINOJHSITH HEMOJHOE OJJHOJIUHEHHOE CPaBHEHHNE; HEMIOJIHOE KOMIUIEKCHOE CpaBHEHHUE; TIOJIHOE OJHOJIMHEHHOE CPaBHEHHE.

e (GopMyIHpPOBATh TUIIOTE3Y IO PEIICHUIO TPOOIIEM;

® COCTaBIIATH IJIaH BBINOJHEHUs Y4eOHOH 3a7jaun, pelieHus mpooieM TBOPYECKOTO U MOMCKOBOTO XapaKTepa, BHIITOIHEHHS IIPOEKTa
COBMECTHO C YYUTEJIEM;

® CIOJb30BAaTh TAKOW BUJ MAaTepUaIBLHOTO (MPEIMETHOI0) MOIETUPOBAHUS, KaK aHAJIOTOBOE MOJICIUPOBAHHUE;

® KPUTUYECKU OTHOCHUTHCS K ICEBOHAYYHON MH(POpMAIUH, HETOOPOCOBECTHON peKIaMe B CPEJICTBAX MacCOBOM MH(OpMAIINH;

VIuunocmuuwie:
® TIOHMMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHUS, CBS3aHHBIC C Pa3BUTHEM XHMHU W OOINECTBa; JOCTH)KCHUS B 00JIACTH XUMHU M




KYJIbTYypHBIC Tpaauiuu (B YaCTHOCTH, HAYYHBIE TPAIUIIMH) CBOEH CTpaHbl; OOIIEMHUPOBBIC JOCTHKEHHUS B OOJACTH XHMHH; OCHOBBI
3,Z[OpOBOI‘O 06pa3a KHU3HU, HpaBI/IJIa IIOBCIACHUSA B ‘Ipe?;BbI‘IaﬁHBIX CI/ITya]_[I/IHX, CBsA3AaHHBIX C BO3,Z[€I>'ICTBHGM pa3J'II/I‘IHBIX BCIICCTB,
COIMATIBHYIO 3HAYUMOCTh U COJIepKaHue TPodeccHii, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIE MpaBa M 00SI3aHHOCTH TpaXkJIaHWHA (B TOM YHCIIE
yqameroul), CBA3aHHBIC C JIUYHOCTHBIM, HpO(beCCI/IOHaJIBHBIM 1 JKNU3HCHHBIM caMoonpe;[eneHHeM; HUCIIBITHIBATH: ‘IYBCTBO FOpI[OCTI/I 3a
POCCHICKYIO XMMHUYECKYIO HAYKY M YBa)KCHHE K HCTOPUHU €€ Pa3BUTHUS, YBAXKCHHE U MPUHATHE TOCTIIKEHUN XUMHUHU B MHPE; YBaXKCHHUE K
OKpYXalomuM (ydaliuMcs, YUUTENsIM, POAMTEISIM M 1p.) YMETh CIOyllaThb M CJBIIIATh MapTHEpa, MPHU3HABAaTh IPAaBO KaXJOro Ha
COOCTBEHHOC MHEHHE W MPUHHUMATh PEIICHUS C YY4ETOM MO3HUIMI BCEX YYaCTHHKOB, CAMOYBAKCHHE M SMOI[HOHAIBHO-TIOI0KHUTEILHOE
OTHOIIIEHHE K ce0e;

OCO3HaBaTh: T'OTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSTEIbHBIM IOCTYIKAM M JCHCTBHUAM, MPUHATHIO OTBETCTBEHHOCTH 3a HX
pe3yabTaThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPHITO BBIPAKaTh M OTCTaMBAaTh CBOIO MO3UIIMI0O U KPUTHYHO OTHOCHUTHCS K CBOUM
MOCTYIKaM

Paznen No2. IlpocTsie BemecTBa (6 uacos)

14 [[IpocTble BelecTBa-METAIIBI.

15 [[IpocTbie BeniecTBa - HEMETAIUIbI, UX CPAaBHEHUE C HEMETAUIAMU. AJIJIOTPOIHSI.

16 |KommuecTBO BEIIECTBA.

17  MonsipHblif 00bEM T'a30B ra3000pa3HbIX BEIIECTB.

18 |Pemenme 3amad ¢ HMCIOJIb30BAaHUEM MOHIATHH «KOJIMYECTBO BEIICCTBAY,
«TOCTOSTHHAsE ABOTaIpO», «MOJISIPHASI MAaccay, «KMOJSIPHBIA 00BEM Tra30B»

19 |O600menue u cucteMatusarys 3Hanuii Mo Teme «lIpocteie BemecTBay

IianupyeMble pe3yJibTaThl
[ Ipeomemmnyie:

UCII0JIb30BAaTh MPHU XapaKTEPUCTUKE BEIECTB MOHATHUS: «METAIIbI», «IJIACTUYHOCTHY, «TETJIONPOBOJIHOCTDY, «IJIEKTPONPOBOIHOCTHY,
«HEMETAILIbI», «aJIJIOTPOINUs», «aJUIOTPOIHbIE BUTOU3MEHEHUS, I MOAU(DUKALIUNY;

OIMKCHIBATh TIOJIOKEHUE DJIEMEHTOB-METAUIOB M JJIEMEHTOB-HeMeTaiioB B Ilepuoamueckoit cucreme xumudeckux snemeHtoB J[. U.
Menneneena;

KJIacCU(HUIIMPOBATH MPOCTHIE BEIIECTBA HA METAJIJIBI U HEMETAJIJIbI, 3JIEMEHTHI;

oTnpenesaTh NPUHAAIEHKHOCTh HEOPTAHUUECKUX BEIIECTB K OJTHOMY U3 U3YUEHHBIX KJIaCCOB — METAJLJIbl U HEMETalIbI;

JIOKa3bIBaTh OTHOCUTENIBHOCTD JICJICHHUS TPOCTHIX BEIIECTB Ha METAJIIbl U HEMETAJUIbL;

XapakTepu30BaTh 00MMe (PU3HNIECKHE CBOWCTBA METAJIIOB;

YCTaHABJINBATh MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKIY CTPOCHHEM aTOMa U XMMHYECKOW CBS3BIO B MPOCTHIX BEHIECTBAX — METaIaX U
HEMETaax;

O00BACHITH MHOTO0Opa3ue MPOCTHIX BEHIECTB TAKUM (aKTOpOM, KaK aJUIOTPOMUS; OMMCHIBATh CBOMCTBA BELIECTB (Ha MpUMeEpax MPOCThIX




BEIIIECTB — METAJUIOB M HEMETAJLIOB);

coOJI01aTh NMpaBHJia TEXHUKU 0€301aCHOCTH IMPH MPOBEICHUH HAOIIOACHHUHI U Ta00paTOPHBIX OIBITOB;

UCIOJIb30BaTh TPU PEHICHUHM PACUYCTHBIX 3a1ad TOHATHA: «KOJUYECTBO BEILIECTBA», «MOJbY», IOCTOSHHAs ABOTaIpo», «MOJSpHAs
Maccay, «MOJISIpHBI 00BEM T'a30B», KHOPMAJIbHBIC YCIOBUS»;

IPOBOJIUTH PACUETHI C CIIOIH30BAaHUEM MOHATUH: «KOJIMYECTBO BEIIECTBAY», «MOJIIPHASI MACCay, «MOJISIPHBIA 00BEM ra3oB», «IIOCTOSHHAS
ABorazpo».

XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOEHHUIO M CBOWCTBAM, yCTaHABIMBATh IMPHUYUHHO-CICICTBEHHbBIC CBS3M MEXIY IaHHBIMU
XapaKTepUCTHKaMH BEIIECTBA,

yCTaHaBIUBATh MPUYMHHO-CIEACTBEHHBIE CBS3M: COCTAB BEIIECTBA — TUI XUMUYECKOW CBS3H;

COCTaBIJIATH (OPMYJIBI OMHAPHBIX COCTUHEHUH MO BAJICHTHOCTH;

HAXOJUTh BAJICHTHOCTH 3JIEMEHTOB MO (hopMyse OMHAPHOTO COCAMHEHHUS.

BBIJIBUTaTh M TIPOBEPATH HKCHEPUMEHTAIBHO THUIIOTE3bl O XMMHUYECKMX CBOMCTBAaX BEIIECTB HAa OCHOBE HMX COCTaBa M CTPOCHUS, HX
CIOCOOHOCTH BCTYINATh B XUMUYECKUE PEAKIUH, O XapaKTepe U MPOJYKTaX Pa3IMYHBIX XUMUYECKUX PEaKIIHii;

Memanpeomemnole:

COCTABJISITh KOHCIIEKT TEKCTa;
CaMOCTOSITENILHO HCIIOJIb30BaTh HEMOCPEACTBEHHOE HAONIO/IEHHE; CAMOCTOSTENbHO OG(OpPMISATH OTYET, BKIJIIOYAIOUIMNA ONMHCAHUE
HaOJII0/IEHUs, €ro Pe3yJbTaToOB, BEIBOJOB;

BBIIIOJIHSTH IIOJIHOE€ KOMIUIEKCHOE CPABHEHNUE; BBIIIOJIHIATh CPABHEHHUE 110 AHAJIOTHH.

KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAYYHOU MH(POPMALIMHU, HEIOOPOCOBECTHOM peKiiaMe B CPeJICTBAX MacCOBOW MH(POPMALINY;

CO3J1aBaTh MOJIEJIM U CXEMBI JIJIs pelIeHHs YUeOHbBIX U MO3HABATEIbHBIX 3aa4;

VIuunocmuuwie:

MMOHUMAaTh: OCHOBHBIE HCTOPHYCCKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XHMHH W OOINECTBA; JOCTHIKEHHS B 00JaCTH XHMHU H
KYJIbTYypHBIC Tpaauiuu (B YaCTHOCTH, HAYYHBIE TPAIUIIMH) CBOEH CTpaHbl; OOIIEMHUPOBBIC JOCTHKEHHS B OOJACTH XHMHH; OCHOBBI
SHOpOBOFO 06pa3a KHU3HU, HpaBI/IJIa IIOBCIACHUSA B ‘IpeSBBI‘IaﬁHBIX CI/ITya]_[I/ISIX, CBsA3aHHBIX C BO3,Z[€I>'ICTBHGM pa3J'II/I‘IHBIX BCIICCTB,
COIMATIBHYIO 3HAYUMOCTh U COJIepKaHue MPpodeccHii, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIE MpaBa M 00SI3aHHOCTH TpaXkJIaHWHA (B TOM YHCIIE
yqamerocsl), CBA3AaHHBIC C JIUYHOCTHBIM, HpO(beCCI/IOHaHBHBIM 1 JKNU3HCHHBIM CaMOOHpe,Z[e.HeHI/IeM; HUCIIBITHIBATH: ‘IYBCTBO FOpI[OCTI/I 3a
POCCHICKYIO XMMHUYECKYIO HAYKY M YBa)KCHHE K HCTOPUHU €€ Pa3BUTHUS; YBAKCHHE U MPUHATHE TOCTIIKEHUN XUMHUHU B MHPE; YBaXKCHHUE K
OKpY)KaloIMM (ydalluMCsl, YYWUTEISAM, POAMTENSAM M Jp.) YMEThb CIyllIaThb W CIBIIATh MapTHEpa, NPU3HaBaTh INPAaBO KaKJOro Ha
COOCTBEHHOC MHEHHE W MPUHHUMATh PEIICHUS C YYETOM MO3HUIMI BCEX YYACTHHKOB, CAMOYBAKCHHE M SMOI[HOHAIBHO-TIOI0KHUTEILHOE
OTHOIIIEHHE K ceOe;

OCO3HaBaTh: T'OTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSTEIbHBIM IOCTYIKAM W JCHCTBUSAM, MPUHATHIO OTBETCTBEHHOCTH 3a HX
pe3yabTaThl; TOTOBHOCTD (MJIM HETOTOBHOCTH) OTKPBITO BBIPAa)KaTh M OTCTAHBATH CBOIO




Pa3znen Ne3. CoenquHeHUs] XHMHYECKUX 3J1eMeHTOB (/4 uacos)

20 (Crenens okucieHus. OCHOBBI HOMEHKJIATYPhl OMHAPHBIX COCTMHCHUI.

21 |Oxkcunapbl.

22 |Okcuasl

23 |OcHoBaHuA

24 |OcHoBaHuA

25 |[Kuciortsl

26  |[Kuciortsl

27 |Conu KaKk NpOU3BOJIHBIE KMCIOT U OCHOBAHUN

28 |Conm kaK MPOU3BOAHBIE KUCIOT U OCHOBAHMI

29 |AMopdHBIE B KPUCTALTHYECKUAE BEIIECTBA.

30 [Yuctele BemiecTBa 1 cMecu. MaccoBast 1 00bEMHAS JOJIM KOMIIOHEHTOB B CMECH

31 |Pac4yeTsl, CBSI3aHHBIC C IOHATHEM <(IOJISY

32 |0000meHne U cUCTeEMAaTH3aIs 3HaHUH 110 TeMe: «CoeTUHEHUSI XUMAYECKUX
JIEMEHTOBY.

33 |[MHCTpyKTaX IO TEXHUKE OE30MaCHOCTH.

KontpoJsbHas padora Ne2 o teMe «CoeouHeHuss XUMU4eCKUX d1eMeHmMOo8)

IlnaHupyemblie pe3yJbTaThbl
I Ipeomemmnule:

MCIIOIh30BaTh TPU XAPAKTEPUCTUKE BEIISCTB MOHITHS: «CTEMEHb OKHUCICHHS», «BAJCHTHOCTH», «OKCHUIBD», OCHOBAHHSY, «IIEIOUYNY,
«KAQYeCTBEHHAS peaKIusi», «HHIUKATOP», «KUCIOTBI», «KUCIOPOJCOACPKAIINE KHUCIOTBI», «OCCKUCIOPOIHBIC KHUCIOTBI», «KHUCIOTHAs
cpelay», «IIeJovHas cpela», «HeWTpalbHas cpefa», «mkana pH», «comm», «aMopgHbIe BEIIECTBa», «KPUCTAIUIMYECKHE BEILIECTBaY,
«KPUCTALTMYECKAs] pEIIETKA», «HUOHHAsl KPHUCTANTMYECKAas peIIeTKa», «aTOMHAas KpPHUCTAUIMYECKas pelIeTKay, «MOJEKYJspHas
KpUCTaJUTMYECKas peuieTkay, «MeTauinueckas KpUCTaINInYecKasi peleTKa, «CMECH;

KJIaCCH(PUITUPOBATH CIOKHBIE HEOPraHMYECKUE BEIECTBA MO COCTAaBY Ha OKCHIbI, OCHOBAHUS, KUCIOTHI U COJIM, OCHOBAHUS, KHCIOTHI U
COJIH MO PACTBOPUMOCTH B BOJIE; KUCIOTHI IO OCHOBHOCTH M COJIEPKAHUIO KUCIOPO/Ia;

OTIpeAeNATh MPUHAAJIEKHOCTh HEOPTraHMUYECKUX BELIECTB K OJTHOMY M3 M3YUEHHBIX KJIaccOB (OKCH[IbI, JIETy4yrue BOJAOPOJHBIE COCIUHEHHUS,
OCHOBaHUsI, KHCJIOTHI, COJIH) IO (hOpMYJIE;

OMKCHIBAaTh CBOWCTBA OTHIENBHBIX TMPEICTABUTENCH OKCHUIOB (HAa MpUMEpEe BOJBI, YIJICKUCIOTO Ta3a, HEralmeHOW HW3BECTH), JIETY4HX
BOJIOPOJIHBIX COEMHEHUI (Ha mpuMepe XJIOPOBOAOPOJa U aMMHaKa), OCHOBAHUM (Ha MpUMepe TUIPOKCUI0B HATPHUS, KAJIUS U KaJbLIUs),
KHUCJIOT (Ha MpUMepe CEPHOM KHUCIIOTHI) U cojiel (Ha mpuMepe XJopuaa HaTpusi, kKapOoHaTa Kanbius, hocdara KaibIus);




OTIPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHHS DJIEMEHTOB B BEIIIECTBAX;

COCTaBJISITH (OPMYJIBI OKCHJIOB, OCHOBAaHWM, KUCJIOT U COJICH MO BAJICHTHOCTSM W CTEMECHSM OKHCIICHHUS DJIEMEHTOB, a TaKXkKe 3apsaam
HMOHOB, YKa3aHHBIM B Ta0JIUIlE PACTBOPUMOCTH KUCIOT, OCHOBAHUH H COJICH;

COCTaBIATH Ha3BaHMS OKCHJOB, OCHOBAHHM, KUCIIOT U COJICH;

CpPaBHHUBATh BAJICHTHOCTh U CTEIICHb OKHCIICHUS; OKCUIbI, OCHOBAHMS, KUCIOTHI U COJIH 110 COCTaBY;

HCTIOJIb30BaTh TAOIUILY PACTBOPUMOCTH JJIsI ONIPECTICHHSI PACTBOPUMOCTHU BEIIECTB;

YCTaHABIWBATh TEHETHYECKYIO CBSI3b MEXIY OKCHJIOM M THAPOKCHUIOM W HA00OPOT; MPUUMHHO-CIIC/ICTBEHHBIC CBS3U MEXKIY CTPOCHUEM
aToMa, XUMHUYECKOHN CBSI3bI0 U TUTIOM KPUCTAITMYECKON PEIICTKH XMMUYECKUX COCIUHCHUN;

XapaKTepu30BaTh aTOMHBIE, MOJICKYIISIPHbIC, HOHHBIC METANTNYECKUE KPUCTAIUTUYECKIE PEIISTKH; CPEeIy pacTBOpa C OMOIIBIO IIKAJbI
pH;

MPUBOJIUTH MIPUMEPHI BEIIECTB C Pa3HBIMU THUIIAMH KPUCTAINIMICCKON PEIIETKY;

MIPOBOJINTH HAOJIOJICHHS 3a CBOMCTBAMH BEIIECTB M SIBJICHUSIMHU, POUCXOSAIIMMH C BEIIECTBAMU;

cO0TI01aTh TIpaBUJIa TEXHUKH O€30TaCHOCTH MPHU MPOBEICHUH HAOIIOICHUN U OIBITOB;

UCCIE0BaTh CPEAy pacTBOpa C MOMOIIBIO HHANKATOPOB;

KCIEPUMEHTAIIBHO Pa3IndaTh KUCIOTHI U MIEJIOYH, OIb3YACh HHIUKATOPAMH;

UCIIOh30BaTh MPU PEIICHHH PACUETHBIX 3aJad IMOHATHUS «MaccoBas 0N DJIEMEHTa B BEIECTBE», «MaccoBas JOJII PAaCTBOPEHHOTO
BEIIIECTBaY, «00bEeMHas J0Js ra3000pa3HOT0 BEIIECTBAY;

MPOBOJUTH PACUEThl C UCIOJIB30BAaHUEM TOHSITUM «MacCOBasl JIOJs SJIEMEHTA B BEIIECTBEY», «MACCOBasl JIOJS PACTBOPEHHOT'O BEIIECTBAY,
«o0BeMHas 101 Ta3000pa3HOTO BEIIECTBAY.

XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO W CBOWMCTBAaM, YCTAaHABIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIY ITaHHBIMU
XapaKTePUCTUKAMU BEIIECTBA;

Memanpeomemnoie:

COCTaBJISITH HA OCHOBE TEKCTa TaOIUIILI, B TOM YHCIe ¢ mpuMeHenuemM cpeacts MKT;

MO/ PYKOBOJCTBOM YUHTEJSI IPOBOJUTH OMOCPEIOBAHHOE HAOIOICHHE;

MOJI pYKOBOJCTBOM YUHTEINSI OPOPMIISATH OTUET, BKIFOUAIOIIUA OMMCAHKNE YKCIIEPUMEHTA, €T0 PEe3yJIbTaTOB, BHIBOJIOB;

OCYIIECTBIISITh WHAYKTUBHOE 0000IIeHHE (0T €IMHUYHOTO JOCTOBEPHOTO K OOLIEMYy BEPOSATHOCTHOMY), T. €. ONpEAeNsITh OoOuIHe
CYILIIECTBEHHBIE MPU3HAKH JIBYX U 0ojiee 00BEKTOB U (PUKCHUPOBATH UX B (JOPME TOHATUS UITU CYXKICHHUS;

OCYIIECTBIATh JCITYKTUBHOE 0000MIeHHE (MTOABEACHNE SAUHUYHOTO JOCTOBEPHOTO MO 0O0IIee JOCTOBEPHOE), T. €. aKTyaJIHu3HpOBaTh
MOHATHE WIH CYXKJICHHE, M OTOXKJECTBIISITH C HUM COOTBETCTBYIOIIHE CYIIECTBEHHBIC TPU3HAKH OJIHOTO MJIU 00jiee 0ObEKTOB;

3HATh U UCIOJIB30BATh Pa3IMUHbIe ()OPMBI MPECTABICHUS KIACCUPUKAIIUH.

CO3/71aBaTh MOJICJIM U CXEMBI JIJIsl PeIICHUs] YICOHBIX M MTO3HABATEIBHBIX 3a/1a4;




KPUTUYECKH OTHOCUTHLCSA K IICEBAOHAYYHOU MH(POPMAIIUH, HETOOPOCOBECTHOM peKJIaMe B CPEJICTBAX MACCOBOUW MHGMOPMAIINH;

HCIIOIh30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUN TTPH BHITIOJTHEHUN MTPOCKTOB M Y4EOHO-UCCIIEA0BATEIIbCKUX 3a1a4

Jluunocmmuwie:

MMOHUMAaTh: OCHOBHBIC HCTOPHUUYECKHE COOBITHS, CBSA3aHHBIC C pPa3BUTHEM XUMHUHU W OOIIECTBAa; JOCTH)KCHUS B 00JIACTH XUMHHU H
KyJIbTYpHBIC TpPAIuIMU (B YACTHOCTH, HAay4YHBIC TPAAUIIMU) CBOCH CTpaHBI, OOIIEMHPOBBIE NOCTHUKEHHUS B O0JIACTH XUMHUU;, OCHOBBI
310pOBOT0 00pa3a >KM3HM; MpaBujia MOBEACHUS B YPE3BBIYAWHBIX CUTYAIUSIX, CBA3AHHBIX C BO3JICHCTBUEM PA3IMYHBIX BEIIECTB; COIMAIb-
HYIO 3HAYUMOCTb U COJACpKaHNe PO ecchii, CBI3aHHBIX C XUMHEH; OCHOBHBIC MMPaBa U 00S3aHHOCTU rpakAaHWHA (B TOM YUCJIE ydallle-
rocsi), CBSI3aHHBIE C JUYHOCTHBIM, MPO(PECCHOHAIBHBIM M >XU3HCHHBIM CaMOOMPEACICHUEM; HCIBITHIBATh: YYBCTBO TOPJOCTH 3a
POCCHUIMCKYI0O XUMHYECKYIO HAYKY U YBaXKEHUE K UCTOPUM €€ PA3BUTHS;, YBAKECHUE U MPUHATHE NOCTHXKECHUU XUMUU B MUPE; YBAXKEHUE K
OKpYXaIoIMKM (yJdaluMcs, YYUTEIIIM, POIUTEIISIM | JIp.)

YMETh CIYIIATh U CIBIIIAThH MapTHEPa, MPU3HABATh MPaBO KaXXJOTO HA COOCTBEHHOEC MHEHHE U MPUHHUMAThH PEIICHUS C YIECTOM MMO3UIUN
BCEX YYaCTHUKOB; CAMOYBaXKCHUE U SMOIMOHAILHO-TTOJIOKUTEIFHOE OTHOIIIEHUE K cele;

OCO3HaBaTh: TOTOBHOCThH (MJIM HETOTOBHOCTH) K CaMOCTOSITEIBHBIM IOCTYNIKAaM W JCHCTBUSAM, NMPHUHSATHIO OTBETCTBEHHOCTH 3a HUX
pe3yJIbTaThl; TOTOBHOCTH (MM HETOTOBHOCTB) OTKPBITO BBIPAXKaTh W OTCTAWBATh CBOKO MO3WIIUI0O M KPUTUYHO OTHOCHUTHCS K CBOUM
MOCTYTKaM;

Pa3nesn Ned. H3meHeHusi, Npoucxoasinue ¢ BemecTBamu (12 uacos)

34 |®usnueckue sBiaeHus. PazneneHue cMeceit

35 [Xumuueckue sBICHUS. YCIOBUS U NPU3HAKU NPOTEKAHUS XUMUYECKUX
[peaxkuuii

36 [3akoH coXpaHEHHs MaccChl BEIIECTBA. XUMUUECKHE YPABHEHHUSI.

37 |PacuéTsl 1O XUMUYECKUM YPABHEHUSIM.

38 |[Pacuérsl 1O XUMUYECKUM YPABHEHMSIM.

39 |Peakuuu paznoxkeHus. IloHsATHE O CKOPOCTH XUMUYECKOW pEaKLIUU 1
KaTaJan3aTopax

40 |Peaxkuuu coequHenus. Llenouku nepexonos

41 |Peakuuu 3aMenieHus. Psn akTHBHOCTH METAJLIIOB

42  |Peakuu oomena. [IpaBuiio beprosie

43  [Tunbl XUMUYECKUX pEAKIU Ha MpUMEpPE CBOMCTB BOAbI. [[oHATHE O THAPOIU3E

44  |O6001IEeHre U cCUCTEMaTH3aIus 3HAHUH 110 TeMe «M3MeHeHust, npoucxoosuue ¢

seujecmeamuny.
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KoutpoJabHas padora Ne3 no teme «/3menenus, npoucxoosujue ¢
sewecmeamuy.

I1anupyeMble pe3yJibTaThl
[ Ipeomemmuie:

UCIIONIb30BaTh MpPH XapaKTePUCTUKE BEIIECTB MOHATHUS: «IUCTHWIUISLUSA», «IIEPETOHKa», «KPUCTAJUIU3ALMIY), «BBIIAPUBAHUE,
«punbTpoBaHHE», «BO3TOHKA, WJIM CYOJIHMMALUSA», «OTCTaUBaHUE», «UEHTPUDYTUPOBAHUE», «XUMHUUYECKAs peaKIus», «XUMUYECKOe
ypaBHEHHEY, «PEAKLUN COCTUHEHUN», «PEAKIIH PA3II0KEHU», «PEAKIIUU 0OMEHay, «PEaKluu 3aMeIIEHUs», «PEaKUU HEeUTpalu3aiumy,
«OK30TEPMUUYECKHUE DPEAKIUU», «IHJOTEPMUUYECKHE DPEaKIUU», «PEaKUHH TOPEHHS», «KATalu3aToOpbl», «PEPMEHTHI», «0O0paTHUMbIe
peakuuny», «HeoOpaTHUMBbIE pPEaKIUU», «KATATUTHYECKHE PEaKUHM», «HEKATAIUTUYECKUE PEaKIUu», «PsA] AaKTUBHOCTH METAJLIOBY,
«TUIPOIHU3Y;

® YCTaHaBJIHMBATh MPUIMHHO-CIICICTBCHHBIC CBSI3H MEXAY (DM3NYECKUMU CBOMCTBAMH BEIECTB M CIIOCOOOM pa3/IelIeHHs] CMECeil;

e OOBSACHSTH 3aKOH COXPAHEHUS MACCHI BEIIECTB C TOUKHU 3PEHUS ATOMHO-MOJICKYJIIPHOTO YUCHHUS;

® COCTaBJISITh YPaBHEHUS XMMUYECKUX PEaKIIMii Ha OCHOBE 3aKOHA COXPAaHEHUs MacChl BEILIECTB;

® ONHUCHIBATh PEAKIIUHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) SI3bIKA M S3bIKa XUMUH;

e xJIacCHPUIUPOBATh XMMUUYECKHE PEAKIIUHM IO YUCIY U COCTABY HMCXOJHBIX BEIIECTB M NPOJIYKTOB PEAKIMH; TEIUIOBOMY 3(deKTy;
HaMpaBJICHHUIO TPOTEKAHUS PEAKIIMU; YIACTUIO KaTaInu3aTopa;

® HCIOJIb30BAaTh TAONHIly PACTBOPHUMOCTH ISl OMPEACIICHUS BO3MOXHOCTU MPOTEKAHUS pEaKIuii OOMEHa; JJICKTPOXUMHUYECKHU P
HaIPSOKCHUH (AKTUBHOCTH ) METAJIJIOB ISl OTPEIeTICHHs] BO3MOKHOCTH MPOTEKAHUS PEAKIIUNA MEXK1y METaJUIaMH ¥ BOJAHBIMH PacTBOpaMu
KHCJIOT U COJICH;

e HaONMIOIaTh U ONMKCHIBATH MPU3HAKU M YCJIOBHS TCUCHHS] XUMUYECKHUX PEAKIIUi, eIaTh BHIBOJBI HA OCHOBAHWU aHANIM3a HAOIIOJEHUN 3a
AKCIIEPUMEHTOM;

® TIPOBOAMUTH PACUYETHI IO XUMHYECKUM YPAaBHEHUSIM Ha HAXOXKJICHUE KOJUUYECTBA, MACChl MM 00beMa MPOYKTa PEAKIIHH 10 KOJIUYECTRY,
Macce WIH 00bEeMY MCXOJHOTO BEIIECTBA; C MCIIOJIB30BAHUEM TOHATHUS «IOJIS», KOTJla UCXOJHOE BEIIECTBO JaHO B BUJIE pacTBOpa C
3aJIaHHOW MAaCCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA WIIM COJNEPKUT ONPEAECIEHHYIO TOJI0 IPUMECEN.

® BBUIBUTATh M MPOBEPATH JKCIIEPUMEHTAIBLHO THUIIOTE3Bl O PE3yJbTaTax BO3JCHUCTBHS Pa3IMYHBIX (DAKTOPOB HAa W3MEHEHHE CKOPOCTH
XAMHYECKON PEaKUu;

® XapakTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO W CBOMCTBAaM, YCTAHABJIMBATh NMPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY JaHHBIMHU
XapaKTEepPUCTUKaMU BEIIECTBA;

MemanpeomemHnuvie:

COCTaBIIATh HA OCHOBE TEKCTa CXEMbI, B TOM 4ucie ¢ npuMeHenneM cpeacts UKT;
HCII0JIb30BaTh TAKOW BUJI MBICIICHHOTO (HUI€JIbHOTO) MOJICIUPOBAHUSI, KaK 3HAKOBOE MOJIEIMPOBaHUE (Ha IPUMEpPE ypaBHEHUN
XUMHYECKUX PEAKIIHH);




pasnuyaTh 00bEM U COJlepKaHUE MOHATUH;

pasnuyaTh poOIOBOE U BUAOBOE MOHATHS;

OCYUIECTBIATH POJAOBUAOBOE OMPEACICHIE TOHITUH.

COCTaBJIATh HA OCHOBE TEKCTa cXeMbI ¢ npuMeHenneM cpeacts UKT;

CaMOCTOATCIIBHO O(bOpM.H}ITB OTYCT, BKJHO‘IaIOH_II/Iﬁ OMMMCAaHUEC SKCIICPUMCHTA, €0 PE3YyJIbTATOB, BEIBOJOB;
HUCITIOJb30BAThH HpHOGpeTeHHBIG SHAHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMOBCICHUA B Opr)KaIOH_IGI\/'I cpeac;

VIuunocmuuwie:

[IOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHUM U OOILECTBA; JOCTHXKEHUS B OOJACTH XHUMHUU H
KyJIbTYpHBIE TpaJULUU (B YACTHOCTH, HAy4YHBIE TPaJULUU) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHIKEHUS B OOJACTH XUMHH; OCHOBBI
310pOBOTO 00pa3a >KM3HM; MpaBUJa OBEACHUS B YPE3BBIYANHHBIX CHUTYalUsX, CBSI3aHHBIX C BO3JCHCTBHEM PA3IMYHBIX BEILECTB; COLHAb-
HYI0 3HAYUMOCTh U COZepKaHue Mpodeccuil, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIE MpaBa U 00A3aHHOCTH I'pa)<I1aHUHA (B TOM YHCIIE ydale-
rocs), CBSI3aHHBIE C JUYHOCTHBIM, NPO(ECCHOHAIBHBIM W KU3HCHHBIM CaMOOIIPEICICHUEM; MCIBITHIBATh: YYBCTBO TOPAOCTH 3a
POCCHIMCKYI0O XMMHUYECKYIO HAYKY M yBa)K€HHE K UCTOPUU €€ Pa3BUTHUS; YBAXKEHHUE U MPUHATUE JOCTHKEHUN XUMHUHU B MUpE; YBaXKEHHUE K
OKPY’KAIOIIMUM (y4JalIuMcsl, YUIUTENIIM, POAUTENAM U Jp.)

YMETb CIIyIIATh U CIBIIATh NapTHEpa, MIPU3HABATh MPABO KaXJA0T0 Ha COOCTBEHHOE MHEHUE M IPUHUMATh PEUICHUS C Y4ETOM MO3ULUI
BCEX YYaCTHUKOB; CAMOYBA)KEHHUE U SMOIMOHAIbHO-TIOJ0KUTEIbHOE OTHOLIEHHE K ce0e;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U I€UCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3ynbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBITO BBIPA)KaTh M OTCTaWBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOUM
HOCTYIIKaM;

PazgenNeS. IlpakTukym «Ilpocreiinme onepanum ¢ BemecrBom» (3 uaca)
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NHCTPYKTAXK MO TeXHHKE 0€30IACHOCTH B KAaOMHeTe XUMHUH.
IIpakTuyeckasi padora Nel [IpaBuna TexHuku 0€30MIaCHOCTH TP paboOTE B
XUMHYeCcKoM KabuHete. [Iprembr oOpatieHus ¢ 1abopaTtopHbIM 000pyI0BaHUEM]
1 HarpeBaTelbHBIMU MPUOOpaMu

47

MNHCTPYKTAXK 110 TeXHUKe 0€30MACHOCTH B Ka0OUHeTe XUMMHU.
IIpakTnueckas padora Ne2. [Ipu3Haku XUMHUYECKUX peaKUil

48

MNHCTPYKTAXK 110 TeXHUKe 0€30MACHOCTH B Ka0OUHeTe XUMMH.
IIpakTnyeckas padora Ne3. [IpuroroBiieHue pacTBopa caxapa 1 OIpeeleHIe
MacCOBOM J0JIH €T0 B paCTBOPE

Ilnanupyemblie pe3yJbTaThl
I Ipeomemmnule:

Pabomams ¢ n1abopaTtopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU PHOOPAMH B COOTBETCTBUU C MPABHJIAMH TEXHUKHU




e Buinonnams npocTerIe mpueMsl 0OpaIeHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM: C BOPOHKOM, ¢ (DUIBTPOM, CO CTUPTOBKOM.
e Habnwoodamw 3a CBONCTBAMU BEIIECTB U SBJICHUSIMH, IPOUCXOIALINMH C BELIECTBAMH.
e  Onucvléams XUMUYECKHUI SKCIIEPUMEHT C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) SA3bIKA U A3bIKA XUMUH.
o Cocmagnams BBIBOJ 10 pe3yjbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA
Memanpeomemnvie:
® COCTaBJIATh Ha OCHOBE TEKCTA CXEMBI, B TOM 4ucie ¢ npumeHeHneM cpencts UKT;
® CIOJB30BaTh TAKOW BHJ MBICIEHHOTO (M€aIbHOT0) MOJIEIMPOBAHHUS, KaK 3HAKOBOE MOJIEIMPOBaHUE (Ha MpUMEPE ypaBHEHUM
XUMHYECKUX PEAKIIHH);
e pasnuyaTh 00bEM U COJIEpKAHUE TTOHATHU;
® pazauyaTh pOJOBOE U BUJOBOE MOHSTHS;
® OCYILIECTBJISATHh POJOBUIOBOE OMPEACICHUE MOHITUH.
® COCTaBJIATH HA OCHOBE TEKCTa cxeMbl ¢ mpuMeHeHueM cpeacts UKT;
®  CaMOCTOATENbHO O(DOPMIIATH OTYET, BKIIIOYAIOIINN OMMCAHNUE SKCIIEPUMEHTA, €r0 pPe3yIbTaTOB, BHIBOIOB;
®  ICIIOJIb30BATh MPHUOOPETEHHBIE 3HAHUS JUISL SKOJIOTMUECKH IPaMOTHOIO MTOBE/IEHUS B OKPYXKAIlOIIel cperie;
VIuunocmnule:

MOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XWUMHUU U OOINECTBA; IOCTIKEHUS B 00JACTH XHUMHUU H
KYJIbTYpHBIE TpaJuLUU (B YaCTHOCTH, HAYYHBIC TPAIUIMU) CBOEH CTpaHbl; OOIIEMUPOBBIC IOCTHIKEHHS B OOJACTH XMUMHH; OCHOBBI
3I0pOBOTO 00pa3a *U3HHU; MpaBUja MOBEAECHUS B YpE3BbIYANHBIX CUTyalUsX, CBA3AHHBIX C BO3JAEHCTBMEM PA3IMYHBIX BEILECTB; COL[HAIb-
HYIO 3HAYMMOCTh U COfiepKaHue mpodeccuii, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIC MpaBa U 0043aHHOCTH TpaX<TaHUHA (B TOM YHCIIE ydalile-
rocs), CBSI3aHHBIE C JIMYHOCTHBIM, NPO(ECCHOHAIBHBIM U KU3HEHHBIM CaMOOIIPEIECICHUEM; MCIBITBIBATH: YYBCTBO T'OPAOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY U YBA)KCHUE K UCTOPUM €€ PA3BUTHUS; YBAKCHUE U IIPUHATHE NOCTHKECHUN XUMUU B MUPE; YBAXKEHUE K
OKpYXaroIMM (yJaluMcs, yUYUTeNIIM, POAUTEIAM U JIp.)

YMETb CIIyIIaTh U CIBIIATh HAapTHEpa, MPU3HABATh MPABO KAXJAOT0 Ha COOCTBEHHOE MHEHUE M MPUHUMAThH PELICHUS C YUETOM MO3UIIUI
BCEX YYaCTHUKOB; CAMOYBa)KEHUE U SMOIIMOHAIBHO-TIOJI0KUTEIFHOE OTHOIICHHE K cele;

OCO3HaBaTh: TOTOBHOCTh (MJIM HEFOTOBHOCTbh) K CAMOCTOSITENIbHBIM IMOCTYIIKaM U AEHCTBUAM, IPUHATUIO OTBETCTBEHHOCTH 3a UX
pe3yabTaThl; FOTOBHOCTb (MJIM HEIOTOBHOCTB) OTKPBITO BBIPa)KaTh M OTCTAUBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM
IIOCTYIIKaM;

Pa3nenNe6. PacrBopenue. PacrBopbl. CBoiicTBa 3J1eKTPOIUTOB (/S uaca)

49

DnektponuTrueckas auccounanus (I/1)

50

OCHOBHBIE TIOJIOKEHHS TEOPUH AIEKTPOTUTHYECKOM nucconnanmu (TI]]).
MoHHBIE ypaBHEHUS




51

Kucnoter: knaccudukaius u cBoiictsa B ceete TO]]

52 KucnoTsl: Kilaccu(puKaIus U cBoiicTsa B cBete TO/]

53  |[KucnoTsl: knaccuduKkamus U cBocTBa B cBeTe TO/]

54  |OcHoBanus: Ki1accuduKaIims U CBOMCTBa B cBeTe TO/]

55 |OcHoBanus: KnaccuduKamms U CBOcTBa B cBeTe TO/]

56 |OcHoBaHus: Ki1accudUKaImsa U CBOMCTBa B cBeTe TO/]

57  |Okcuapl: KIaccu(pUKaIMs U CBOHCTBA.

58 |Okcuapl: kiaccu(uKamys U CBOMCTBA.

59  |Conu: xnaccudukanys u cBoicTsa B cBere TI/]

60 |Conu: xnaccudukanys u cBorcTsa B cBete TI/]

61 ['enernueckas cBsA3b MEXKIY KJIaCCAaMH HEOPraHUYECKUX COECIUMHEHUM.

62 |(O6oOuieHne U cucTeMaTu3alys 3HaHui 1o Teme «PactBopenue. PactBopsi.
CBOICTBa paCTBOPOB JICKTPOJUTOBY.

63 |O6oOuieHne U cucTeMaTu3alys 3HaHui 1o Teme «PacTBopenue. PactBopsi.
CBOICTBa pACTBOPOB JICKTPOJIUTOBY.

64 |KontpoabHasa pabora Ned o reme «PactBopenue. PactBopsl. CBoiicTBa
[PaCTBOPOB 2JIEKTPOJIUTOB)

65 [Krnaccudukanus XuMuueckux peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuu (OBP)

66 |CBolicTBa M3y4EHHBIX KJIaccoB BemlecTB B cBeTe OBP

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

MCIIOJIb30BATh MPU XAPAKTEPUCTUKE MPEBPAIICHUN BEHIECTB MOHATUS: «PACTBOPY, «IJICKTPOJUTUUYECKAST TUCCOLUALIUSY, «IIIEKTPOIUTHI,
«HEIJIEKTPOJUTHI», «CTEMEHb IUCCOIUALNMNY», «CHJIBHBIE JJEKTPOIMTHD), «CIIa0ble AIEKTPOJIUTH), «KATHOHBI», «AHUOHBD), «KHCIOTBI»,
«OCHOBaHHS», «COJU», «MOHHBIE PEAKIHH», «HECOIeo0pa3yIIne OKCHIIBI», «COICOOPa3yIOIUe OKCHIIbDY, «OCHOBHBIC OKCHIBD), «KHC-
JIOTHBIE OKCHUJBI», «CPEIHUE COJN», «KUCIBIE COJN», KOCHOBHBIE COJIN», «TCHETHYECKHH pAN», KOKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKIn», KOKUCITUTENDb), «BOCCTAHOBUTEIIbY, «OKHUCICHHEY, «BOCCTAHOBIICHUEY;

OTIMCHIBATh PACTBOPEHHE KaK (U3MKO-XUMHUUYECKHI MPOIIECC;

WUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIEC TOJOXKEHUS TEOPUH JJIEKTPOJUTHUYECKON IUCCOLMALMHU; TE€HETUYECKYI0 B3aUMOCBA3b MEXAY
BellecTBaMu (IIPOCTOE BEIIECTBO — OKCHUJ — THAPOKCH — COJIb);

XapaKTepu30BaTh OOIIME XWMHUYECKHE CBOMCTBA KHCIOTHBIX UM OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHHMM W COJEH C TO3WIMHA TEOpUu




3JIEKTPOJIUTUYECKON JUCCOIUALINU; CYITHOCTD 3JIEKTPOIUTUUECKON JUCCOLMALIMY BEIIECTB C KOBAJICHTHOM MOJISIPHON U MIOHHOM XUMHYECKON
CBS3bI0; CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINiA;

MPUBOJIUTH TIPUMEPHI PEAKIMH, MOATBEPKIAIOIMIMNX XUMUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KMCJIOT, OCHOBAaHUW U COJIEH;
CYIIECTBOBaHME B3aUMOCBS3M MEK]ly OCHOBHBIMH KJIACCAaMH HEOPTaHMYECKHX BEIIECTB;

KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH [0 «M3MEHEHHIO CTETICHEH OKUCICHUS JIIEMEHTOB, 00pa3yIOIIUX Pearupyrollre BEIecTBay,
COCTaBJISATh YPAaBHEHHS AJIEKTPOJIUTUUYECKON AUCCOLMALMM KUCIOT, OCHOBAHHMM M COJIEH; MOJEKYJsIpHbIE, MOJHBIE U COKpaIllEHHbIE
WOHHBIE YpaBHEHUsSI PEAKLIUM C y4yacTHEM BJEKTPOJUTOB; YpPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIMM, MCIONb3Ys METO]
AJIEKTPOHHOTO OallaHca; ypaBHEHHUS pPEaKIMid, COOTBETCTBYIOIIUX TOCJIECIOBATEILHOCTH («IIEMOYKEe») MPEBpAIICHU HEOPTaHHMYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB;

ONPENENsATh OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHNUE B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX;
yCTaHaBIMBAaTh MIPUUYUHHO-CJIEICTBEHHBIE CBSI3U: KJIACC BEILIECTBA — XMMHUUYECKUE CBOMCTBA BEIIECTBA;

HAOJIOIaTh U OMHCHIBATH PEAKIIMH MEXITY SJIEKTPOIUTAMH C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U S3bIKA XUMUH;
MPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB.

COCTABJISITh MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHHUSI IO COKPAIICHHBIM HOHHBIM YPAaBHEHUSIM;

MIPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBISTH OKHCIUTEIBHBIE MU BOCCTAHOBHUTEIBHBIC CBONCTBA C YYE€TOM CTEIICHEH OKHUCIICHUS
3JIEMEHTOB, BXOJISIIIIMX B €TI0 COCTAB;

COCTaBJIATh YPABHEHHUS PEAKIIMi, COOTBETCTBYIONIUX MOCJIEI0BATEILHOCTH MPEBPAILICHUN HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;
BBIIBUTATh M TPOBEPSATh JKCIEPUMEHTAIBHO TUIOTE3bl O pPE3yiabTaTax BO3ACHCTBHS PA3IMUYHBIX (AKTOPOB HA H3MEHEHHE CKOpPOCTHU
XAMHYECKON PEaKu;

Memanpeomemnole:

7ieaaTh MOMETKH, BBITUCKU, LUTUPOBAHUE TEKCTA; COCTABIATh JOKIAN;

COCTaBJISITh HA OCHOBE TEKCTa IpauKu;

BJIaJIETh TAKUM BHJIOM U3JIOXKEHUS TEKCTA, KaK pacCyKJIEHUE;

MCIOJIb30BaTh TAKOW BHJI MBICIIEHHOTO (M1€aIbHOT0) MOACIMPOBAaHUS, KAaK 3HAKOBOE MOJIeJIMPOBaHuE (Ha MpUMepe YpaBHEHUN peakui
JMCCOLMAIIMN, MOHHBIX YPaBHEHUH peaklMil, OJypeakLUil OKUCIEHUA-BOCCTAaHOBICHHUS);

pa3nuyaTth KOMIIOHEHTHI JOKa3aTelbCTBa (Te3HC, apryMeHThl U (QOpMy J0Ka3aTeNbCTBA); OCYIIECTBISATh NPsIMOE HHAYKTHBHOE
JI0Ka3aTeNbCTBO.

COCTaBJIATh Ha OCHOBE TeKcTa rpaduku ¢ npumenenueM cpencts UKT;

HCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS U1 SKOJIOIMYECKU IPaMOTHOIO TOBEJICHUS B OKPYKAlOIIel cpee;

KPUTHYECKH OTHOCUTHCS K MICEBOHAYUYHOM HHPOpMAIINK, HEJOOPOCOBECTHOM peKiiaMe B CPeICTBAX MAacCOBOW MH(OPMALINN;

VIuunocmnuwie:




MMOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBA3aHHBIE C DPAa3BUTHEM XHUMHUU W O0OIECTBa; JOCTHXKEHHS B 00JacTH XUMHH U
KyJIbTypHbIE TpaJuLMHU (B YAaCTHOCTH, Hay4dHbIE TPaJAMIIMU) CBOEH CTpaHbl; OOLIEMUPOBBIE TOCTHUKEHUS B 00JIACTM XUMHUH; OCHOBBI
3I0pPOBOTO 00pa3a KU3HH; NMPABUJIA MIOBEICHHS B YPE3BBIYANHBIX CUTYAIUSIX, CBI3AHHBIX C BO3JCHCTBUEM PA3UYHBIX BEIIECTB; COIIUAIE-
HYIO 3HAYUMOCTb U cojiepKaHue npodeccuii, CBA3aHHBIX C XUMHEH; OCHOBHBIE IIpaBa M 00S3aHHOCTH IpaXkJIaHUHA (B TOM YMCIIE ydallle-
rocsi), CBSI3aHHBIC C IMYHOCTHBIM, MPO(ECCHOHAIBHBIM U KU3HECHHBIM CAaMOOIPE/IEICHUEM;

UCIIBITHIBaTh: YYBCTBO TOPJOCTH 32 POCCHUHCKYI0 XHMHUUYECKYI0 HAyKy M yBa)K€HHE K HMCTOPUU €€ Pa3BUTHUA;, YBaXKEHHUE U TPUHSITHE
JTOCTH)KEHUN XMMUU B MUPE; YBAXKECHHE K OKPYKAIOUIUM (ydalluMcsl, YYUTEISIM, POIUTENSAM U JIp.) YMETh CIYHIaTh U CIBIIIATH MapTHEpa,
MpPU3HABATh MPABO KaXXJOro Ha COOCTBEHHOE MHEHUE M MPUHHUMATh PEUICHUS C y4ETOM MO3WIUNA BCEX yYaCTHHUKOB; CAMOYBaXEHUE U
SMOIMOHAIBHO-TIOJI0KUTENIBHOE OTHOIIIEHHE K cele;

OCO3HaBaTh: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOSITEIHHBIM IOCTYNKAM M JEUCTBHUSM, MPUHSATHUIO OTBETCTBEHHOCTH 3a HUX
pe3yabTaThl; TOTOBHOCTH (UM HETOTOBHOCTH) OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HUITUIO

PazgenNe7. IlpakTukym 2 «CBoiicTBa pacTBOPOB 3JIEKTPOJMTOBY (] uac)

67 |MHCTPYKTA:K MO TeXHHKe 0e30MaCHOCTH B KaOUHeTe XUMHUH.
IIpakTuyeckas padora Ned PenieHne S5KCIEPUMEHTAIBHBIX 3a1a4
68 [Pe3epBHOE Bpems

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

Pabomams ¢ mabopaTopHbIM 000pyIOBaHUEM H HAarpeBaTeIbHBIMHU MPHOOPAMH B COOTBETCTBUU C MTPABHJIAMH TEXHUKH
Buvinoanams npocTeiinme mprueMsl oOpaIieHus ¢ JJabopaTopHbIM 000PYIOBAaHUEM: C BOPOHKOM, C (DUIBTPOM, CO CITUPTOBKOIA.
Habnrwoams 3a cBOWCTBAMU BEIIECTB U SBJICHUSMH, TPOUCXOISAIIMMH C BEIICCTBAMH.

Onucvleams XUMHYECKUI SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIA POIHOTO) SI3bIKA U S3bIKA XUMHH.
Cocmaensims BBIBOJI TIO PE3YJIbTaTaM MIPOBEACHHOTO YKCIIEPUMEHTA

MemanpeomemHnuvie:

COCTaBIIATh HA OCHOBE TEKCTa CXEMbI, B TOM 4ucie ¢ npuMeHenueM cpeacts UKT;

HCII0JIb30BaTh TAKOW BUJI MBICIICHHOTO (HMI€IbHOTO) MOJICTUPOBAHUSI, KaK 3HAKOBOE MOJIEIMPOBaHUE (Ha IPUMEpPE ypaBHEHUN
XUMHYECKUX PEAKIIHH);

pa3nn4ath 00beM U colep)KaHHue MOHATHI;

pa3n1/1anb pO,Z[OBOG U BUAOBOC IIOHATHA,

OCYILIECTBIATH POJIOBUAOBOE ONPEEICHUE MOHSITHII.




® COCTaBJIATh HA OCHOBE TEKCTa cXeMbl ¢ mpuMeHenuem cpeactB UKT;

®  CaMOCTOATENHHO O(DOPMIIATH OTYET, BKIIIOYAIOIINN OMKMCAHNUE SKCIIEPUMEHTA, €r0 pPe3yIbTaTOB, BHIBOJIOB;

®  ICIIOJIb30BATh MPHOOPETEHHBIE 3HAHUS JUISI SKOJIOTMUECKH IPaMOTHOIO MTOBE/IEHUS B OKPYXKAIloIIel cperie;

VIuunocmnule:

® T[IOHNMAaTh: OCHOBHBIE HCTOPUUECKHE COOBITHUS, CBI3aHHBIE C Pa3BUTHEM XUMUU U OOIIECTBA; TOCTHXKCHHS B 00JIACTH XUMHUH U
KyJbTYpHBIE TPaJAULMU (B YACTHOCTU, HAyYHbIE TPAAUIMN) CBOEH CTpaHbl; OOLIEMUPOBBIE TOCTUKEHUS B 00JACTH XUMUHU; OCHOBBI
310pOBOT0 00pa3a >KU3HU; MPaBUJIA MOBEICHHS B YPE3BBIYAHBIX CUTYAIUIX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMUHBIX BEIIECTB; COLUATBHYIO
3HAYMMOCTh U coJiepkaHue npodeccuil, CBI3aHHbIX C XMMUEH; OCHOBHBIE MpaBa U 005S3aHHOCTHU I'pakJIaHUHA (B TOM YUCJIE y4allerocs),
CBSI3aHHBIC C TUYHOCTHBIM, MPO(GEeCCHOHATBHBIM U )KU3HCHHBIM CaMOOTIPEICIICHHEM; UCTIBITHIBATE: YYBCTBO TOPOCTH 32 POCCUHCKYIO

XMMHUYECKYIO HayKy U yBa)XXEHHE K UCTOPUU €€ Pa3BUTHS; yBAXKECHUE U IIPUHIATHE JOCTHXKEHUH XMMHUH B MUPE; YBAXKEHHE K OKPYKAIOIIUM
(yyamumcs, y4uTessaM, pOAUTEIsIM U 1p.)
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