120C-020¢C

undororey npoddon

HUNUX U HAIOLOMQ IIALHhA
‘ergoad (] eHEdoreXH mdKy]
:9IrOLHAEBII0))

(000 D0.1®D)
ARIH I | m
UHUINUX OIl
VININVJIOdII BYhO9Vd

UI9JdATHAI» OHVO
qIJATAI» BuneenHeIdo BeMIdhdonnoMoH

BEHWOHOLAIE BRHAIRLEd0erd00dmQ()

SIRET R




IHHOACHUTEJBHAA 3AIINCKA

Pabouan nporpaMma mo XuMMm Jist 9 kj1acca cocTaBjieHA B COOTBETCTBHH CO CJIEeAYIOIIUM 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;

[Tpuka3 MunucrepctBa obpazoBanuss PD «O06 yrBepkaeHHu (QenepanibHOro MepedyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JOMYLICHHBIX K
MCIOJIB30BAHUIO B 00pa3oBaTEIbHOM Ipolecce) B 00Ie0o0pa3oBaTeNbHBIX YUPEKICHHUIX, UMEIOIUX TOCYIapCTBEHHYIO aKKPEIUTALUIO Ha
2020-2021 yueOHbIit TOIY;

«[TomoxxeHue o CTPyKType, MOpsAKe pa3padOTKU U YTBEpKIEHHUs pabounx MporpamMm y4eOHbBIX KypCOB, IPEIMETOB, TUCIUIUIMH (MOIYIIEH)
OAHO «JIuneps» ¢punman «O0pa3oBarenbHblii neHTp Cy600Ta»

Pabouast mporpamma peanuzyercst yepe3 yueoHo-meroaudeckuii kommiekT (YMK) O.C. I'abpuensaa B cOCTaB KOTOPOTO BXOIAT:

Pa6ouas nporpamma k tuan YMK O.C. IN'abpuensina. Xumust. 7-9 kimaccel - M. [lpoda, 2017 — 124 ¢
Xumus. 9 kiace. Yuebnuk (aBtop O. C. I'abpuensn). 320 c.

Metoaudeckoe ocobue. 9 kimace (aBropst O. C. 'abpuenss, C. A. Cnaakos). 190 c.

Kuura mis yaurens. 9 xnace (aBropel O. C. T'abpuensn, 1. I'. Octpoymos). 400 c.

Pabouas Terpanp. 9 xnacc (aBropst O. C. I'abpuensn, C. A. Cnankos). 224 c.

KonTtponbHble 1 mpoBepounbie padoTsl. 9 kmacc (aBropsl O. C. 'abpuenss u np.). 240 c.

XuMus B TeCTax, 3a1a4ax, ynpaxuneHusx. 9 xmacc (aBropsl O. C. 'abpuensn, T. B. CmupHoBa). 288 c.
Tetpanp ny1st 1aGOpaTOPHBIX OMBITOB M MpaKkTUUYECKUX padoT. 9 kiace (aBropsl O. C. M'abpuensH, A. B. Kynosa). 112 c.
Tetpanp 111 OlIeHKW KadecTBa 3HaHUHM 1o xuMuu. 9 kiacc (aBropsl O. C. I'abpuensn, A. B. Kymnosa). 112 c.
XUMHYECKHUH IKCIIepUMEHT B mikodje. 9 kiacc (aBTopsl O. C. ["'abpuensH u 1p.). 208 c.

Xumud. 9 kiacc. DNEeKTPOHHOE MYJIbTUMEAUNHOE U3aHUE

CornacHo y4eOHOMY IJIaHY YUYpPEXJIEHHUS M TPUMECTPOBOW CHUCTEMbI OOyueHHs Ha pealu3alliio 3TOH MpOrpaMMbl OTBOJHUTCA 2 Yaca B Henemo, 68
4acoB B T'OJ



I[InanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

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

VYyamuecs Haydarcs:

OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIUTHO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPaJIUIINAM,
KOTOPBIEC ONPEIENISIOT Pa3HbIe OOBSICHEHUS TPOUCXOISIIIETO B MUPE;
C YY€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIPa0aThIBATh CBOM COOCTBEHHBIC OTBETHl HA OCHOBHBIC KU3HEHHBIC BOIPOCHI, KOTOPHIC CTABUT
JIMYHBINA KU3HEHHBIN OITBIT;

YUUTHCS IPU3HABATH MPOTUBOPEUMNBOCTD U HE3aBEPILIEHHOCTh CBOUX B3TJISIZIOB HA MUP, BO3MOKHOCTh UX U3MEHEHHS;

MIOHUMATh COLIMATIBHYIO 3HAUUMOCTh M COJIepKaHue podeccuii, CBI3aHHBIX C XUMHEH

anmnec;l IoJry4daT BO3MOKHOCTb HAYYUTbLCA:

OCO3HaBaTh €IMHCTBO U IEIOCTHOCTh OKPYXKAIOLIEro MHpa, BO3MOXKHOCTH €ro MO3HAaBAEMOCTU U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUMN
HayKH;

MIOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pEHHE: OCO3HABAaTh MOTPEOHOCTh M FOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM
YHClie U B paMKax CaMOCTOSITENIbHOM e TEIbHOCTH BHE LIKOJIBI;

OLCHUBATDH JXU3HCHHBIC CUTYyallUU C TOYKHU 3PCHUA 6630HaCHOFO 06p3.33. JKU3HU U COXPAaHCHUS 3JOPOBbS;

OLICHUBATh FKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBEeKa U MPUPOIbI.

(GbopMHPOBATh HKOJIOTMYECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO JACATEIbHOCTD U MOCTYNKH  JAPYTUX JIIOJEH C TOUKH 3pEHUsI COXPAHEHUS
OKPY KaIOIIeH CpeIbl - TapaHTa KU3HHU U OJIaronoIydrs JIIoAe Ha 3eMIie.

PeryasituBubie YY /|

VYyamuecst Haydarcs:

CaMOCTOATENIbHO 0OHAPYXKUBATh U (HOPMYIUPOBATH YUCOHYIO MPOOIIEMY, OTIPENETIATh 11eb Y4eOHOU NeITeTbHOCTH;

BBIIBUTaTh BEPCUM PELICHHUs MpOOJIEeMBbl, OCO3HAaBaThb KOHEUHBIM pe3ynbTaT, BbIOMpAaTh W3 TMPEUIOKEHHBIX BapUAaHTOB U HUCKaTh
CaMOCTOATCIIBHO CPCACTBA JOCTUIKCHUSA LICIIN,

COCTaBJISITh (MHAMBUIAYAJHLHO WIH B TPYIINE) TJIaH PEIICHUS POOJIEMBI;

B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPHH OLICHKU



yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

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

paGOTaTB o MnpeAIOKCHHOMY HJIM CaAMOCTOSATCIBHO COCTABJICHHOMY IIIaHY, HMCIOJIB30BATh HApPAAy € OCHOBHBIMH U JOIOJHHUTCIBHBIC
CpeICTBa (CIIpaBOYHAS JIUTEPATYPA, CIOKHBIC TPUOOPHI, KOMITBIOTED).

CBOOO/HO TMOJIb30BAThCSl BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH M CaMOOIICHKH, MCXOIS W3 LEIU M UMEIOUIMXCS KPUTEPUEB, pa3inyas
pe3yiabTaT M CIIOCOOBI IEHCTBUIA.

B X0Z€ MPCACTABJICHHUSA ITPOCKTA AaBATh OLICHKY €0 PE3yJibTaTaM.

CaMOCTOATCIIBHO OCO3HABATL IMPUYUHBI CBOCTO YCIICXa WUJIM HCYCIICXAa U HAXOUTh CHOCO6BI BbIXOJa U3 CUTYyalluU HCYCIICXA.

YMETb OLIEHUTh CTETIEHb YCIEUTHOCTU CBOCH MHIUBUAYATbHONW 00pa30BaTeNbHON 1eATEIbHOCTH.

NaBaTh OLICHKY CBOMM JINYHOCTHBIM KadecTBaM M YepTaM XapakTepa («KakoB s»), ONpeNeisTh HapaBIE€HUsI CBOET0 Pa3BUTUA («KaKUM S XOUy
CTaTbh», «4TO MHE JIJISl 3TOTO HAJIO CHIENAThY).

ITo3naBartenbnbie YY /]

VYyamuecs Haydarcs:

aHAJM3UPOBaTh, CPABHUBATh, KJIACCU(UIIUPOBATH U 0000IATH OHITHUS:
1. nmaBaTh ompejereHUe MOHATHIM Ha OCHOBE M3YYEHHOTO Ha PA3IMYHBIX MpeMeTax yuyeOHOro MaTepuana,;
2. OCYHIIECTBIISITH JOTHUYECKYIO OIEPAIAI0 YCTAHOBIICHHS POJOBUIOBBIX OTHOUICHU;
3. 0000miaTh MOHATHS — OCYIIECTBIIATH JOIMYECKYIO OINEpalrio Mepexoaa OT MOHATHS ¢ MEHbUIMM O0BEMOM K TMOHSTHIO C OOJBIINM
00BEMOM;
CTPOUTB JIOTUYECKOE PacCyKJCHHE, BKIIOYAIOIIee YCTAHOBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;
CO3J1aBaTh MOJIENIM C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa3oBbIBATh MOJEIH C IIETbI0O BBIABICHHUS OOIIMX 3aKOHOB,
OTIPENIENIAIONINX JAHHYIO MIPEIMETHYIO 00J1aCTh;
MPEACTABIAT, MH(GOPMAIIMIO B BHIE€ KOHCIIEKTOB, TAOJIHIl, CXeM, TPa(UKOB.

yan_II/IeCH ImoJiydaT BO3MOXKHOCTb HAYYUTHCA:

npeoOpa3oBbIBaTh MHPOPMAIIMIO M3 OJHOTO BHJA B IPYrol M BIOMpATh yA0OHYIO 11 ce0s popmMy duKcaruu 1 npecTaBieHuss HHPOPMaIIUH.
MPEJCTABIATh HH(OPMAIMIO B ONTUMAIBHOM (hopMe B 3aBHCHUMOCTH OT aJipecaTta;

caMOMy CO3/1aBaTh MCTOYHMKH WH(GOpPMAIMK PAa3HOTO TUMA W JJIs pasHbIX ayJUTOpU, coOM0AaTh MH(MOPMAIMOHHYIO TMTHEHY M IpaBUia
MH(POPMAIIMOHHOHN 0€30MacHOCTH;

YMETh UCIIOJIb30BaTh KOMITBIOTEPHBIC U KOMMYHHKAIIMOHHBIE TEXHOJIIOTUH KaK HHCTPYMEHT JIJISl IOCTHYKEHUST CBOUX IIEJIEH;

YMETh BBIOMPATh aJIeKBaTHBIC 3a/1a4€¢ HHCTPYMEHTALHBIC TIPOTPAMMHO-AIITAPATHBIC CPEICTBA U CEPBUCHI.

KommynukaruBubie YV /|



VYyamuecst Haydarcs:

CaMOCTOSITEITFHO OPTaHU30BBIBATh YICOHOE B3aUMOJICHCTBUE B IPpyIIIE (OMPEneNATh OOIINE eI , PACIIPEeIIsATh POIU, TOTOBAPHBATHCS APYT C
JIPYTOM U T.11.);

OTCTaWBasi CBOKO TOUKY 3PEHUS, IPHUBOJIUTH apTyMEHTHI, TOATBEPKAAs UX (haKTaMH,

B JINCKYCCHH YMETh BBIIBUHYTh KOHTPAPTyMEHTHI, TIepepa3supoBaTh CBOIO MBICIb (BJIaJCHHE MEXaHH3MOM DKBUBAIICHTHBIX 3aMEH).

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

KPUTHYHO OTHOCHUTHCSA K CBOEMY MHEHHIO, C IOCTOMHCTBOM IMPHU3HABATh OMIMOOYHOCTH CBOEr0 MHEHHMsI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
€ero;
YMETh B3TITHYTh Ha CUTYaIUIO C MHOM MO3UIIUU U IOTOBAPUBATHCS C JTIOJBMHU HHBIX MO3ULIUN

IIpeamernbie YY /|
VYyamuecst Haydarcs:

OIHCHIBATH CBOWMCTBA TBEPBIX, KHUAKHIX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC MPU3HAKH,

XapaKTEepU30BaTh BEILECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATH MPUYUHHO-CIEJACTBEHHBIE CBS3M MEX]Y JIaHHBIMU
XapaKTEePUCTUKAMHU BEILIECTBA;

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IOHSTHH «aTOM», «MOJEKYJIa», «XUMHUYECKHM 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEILIECTBO», «BAIEGHTHOCTBY, HUCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

M300paxkaTh COCTaB MPOCTEHUIIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYHTHOCTh XUMUYECKUX PEAKIIHA C MOMOIIBI0 XUMHUYECKUX
YPaBHEHUW;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO JOJII0 XMMUYECKOTO 3JIEMEHTA B COCTMHEHUSX
JUISI OLIEHKH UX MPAKTUYECKOW 3HAYMMOCTH;

CPaBHUBATH 110 COCTABY OKCH/Ibl, OCHOBAHMUS, KUCJIOTHI, COJIU;

KJIacCU(UIIUPOBATH OKCUIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

M0JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAaHHEM U XMMHYECKON TIOCYIO0M;

MIPOBOAUTH HECIIOKHbIE XMMUYECKHE ONBITHI U HAOMIOJEHUS 3a U3MEHEHHUSIMHU CBOMCTB BEIIECTB B IMpOIEcCe UX MpEeBpalIeHHi; coOIoaaTh
MpaBWJIa TEXHUKH 0€30aCHOCTHU MPU MPOBEICHUHN HAOIIOACHH 1 OTIBITOB;

pa3nuyaTh SKCIEPUMEHTATHHO KUCIOTHI M MIENOYH, MOJIB3YsACh WHIUKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COOIIOIEHUSI Mep OE30MacHOCTH
MIpH OOpAIeHUH ¢ KUCTIOTaMU U IEI0YaMH.

pacKpsIBaTh CMBICI Iepuoanueckoro 3akona J[. . Menpeneena;

OIHCHIBATh U XapaKTepU30BaTh TAOINUHYIO (OPMY MEPUOTNYECKOM CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB;

XapaKTEpPU30BaTh COCTAB ATOMHBIX SAEP U PACIPEACICHUE YHUCIIA 3JIEKTPOHOB O 3JIEKTPOHHBIM CJIOSM aTOMOB XUMHYECKHUX 3JIEMEHTOB MAJIBIX
MEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAKKE Kalus U KaJIbLIMS;



pa3nnyaTh BUJIbl XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO M METAIUNINYECKYIO;
M300paxkaTh JEKTPOHHO-HOHHBIE ()OPMYIIbI BEIIECTB, 00Pa30BAHHBIX XUMUYECKIUMHU CBSI3IMU Pa3HOTO BHUJIA;
BBISIBJIATh 3aBUCHUMOCTD CBOWCTB BEIIECTB OT CTPOCHMS MX KPUCTAIIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;
XapaKTepu30BaTh XMMHUECKHUE PJIEMEHTHl U MX COCJAMHEHUS Ha OCHOBE IMOJIOXKEHUS 3JIEMEHTOB B MEPUOJUYECKON cHCTeME U O0COOEHHOCTEM
CTPOEHHUSI UX aTOMOB;
XapaKTEepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOJAMYECKOTO 3aKOHA M MEPHOJUYECKON CHUCTEMbl XMMHUYECKUX HJIEMEHTOB
. . Menneneesa;
OOBSICHATH CYTh XMMHUYECKUX MPOIIECCOB U MX MPUHIIUIAATHHOE OTIUYHE OT (PU3UUECKHX;
Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUYECKUX PEaAKIIHil;
YCTaHABIIMBATh MPUHATIC)KHOCTh XUMUYECKOW PEAKITUU K ONPEACTEHHOMY THITY TI0 OJTHOMY U3 KJIaCCU(UKAIMOHHBIX MPU3HAKOB:

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

2) 1O BBIAETICHUIO WX MOTJIOUICHHUIO TEIUIOTHI (PEaKuy SK30TePMUYECKUE U SHJOTEPMHUUECKHE);

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

4) 1o oOpaTUMOCTH MpoIiecca (peakiuu oOpaTUMbIE H HEOOPATHUMBIC);
COCTaBJIATh YPAaBHEHUS JJICKTPOJIMTHUYECKONW AUCCOLMALIMM KUCIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS PEAKLIMMA
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA,
MPOTHO3UPOBATh MPOIYKThl XMMUYECKUX peakuuil Mo ¢opmyiamM/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 MIPU3HAKHU, CBUJETEIBCTBYIOUIUE O MPOTEKAHUU XUMUYECKON PEaKInu;
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 M0 UX HAa3BaAHUSM;
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 3aKOHOMEPHOCTU M3MEHEHUsl (QU3NYECKUX U XMMHUYECKHUX CBOWCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJUIOB) M WX BBICHIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTaMHU BTOPOTO U TPETHETO MEPHOIOB;

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

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

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

MIPOBOAUTH JTaOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BELIECTB.

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;

MOHUMATh CMBICT M HEOOXOIUMOCTH COOMIONCHHS MPEANUCAHUMN, MPEAIaraéMbIX B WHCTPYKIUSAX IO HCIOIB30BAHHUIO JIEKAPCTB, CPEIICTB
OBITOBOW XMMHH U JP.;

WCTIOJIh30BaTh MPUOOPETEHHBIE KITFOUEBBIE KOMITIETEHTHOCTH TIPY BBIITOJHEHUH MCCIIEIOBATEIBCKIX MPOSKTOB MO U3YUYEHHIO CBOKMCTB, CIIOCOOOB
MOJIYYEHUS U pacliO3HABAHUS BEIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEICTBA YCTHOW M TNMHChMEHHOH KOMMYHHKAIIMHM TPH paboTe C TEKCTaMu
yu4eOHHMKA W JIOTIOJIHUTEIBLHOW JIMTEPAaTypOd, CIPAaBOYHBIMU TaOJHIIaMH, MPOSBISATH TOTOBHOCTh K YBOKEHHIO WHOH TOYKH 3PCHUS TPU
00CYXKIIEHUH 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 3HAUCHUE 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 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

MPUBOANTH TIPUMEPHI PEAKIIMHI, ITOATBEPKIAIOIINX CYIIECTBOBAHHE B3aUMOCBSI3M MEXKTy OCHOBHBIMHU KJIaCCAaMH HEOPTaHUYECKUX BEUICCTB;
MIPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS 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 BEIIECTBA IMPOSIBIATH OKHUCIUTEIBHBIC WM BOCCTAHOBHUTEIIBHBIC CBOMCTBA C Y4ETOM CTEMEHEW OKUCICHUS
AJIEMEHTOB, BXOJISIIIMX B €r0 COCTaB;

BBIBJISITH CYLIECTBOBAHUE M'€HETUYECKOW B3AMMOCBSA3U MEXK/1Y BEIIECTBAMU B PAY: IPOCTOE BEWIECTBO — OKCHUJI — THAPOKCHU — COJIb;
OpraHu30BbIBaTh, IPOBOJAUTH YUCHUYECKUE TPOEKTHI 10 UCCIECIOBAHUIO CBOMCTB BEIIECTB, UMEIOIIUX BaXKHOE IPAKTUYECKOE 3HAUCHUE



Conep:xxaHnue y4ye0OHOro npeamera
Beegenne. O0masi XxapakTepucTMKa XHMHYECKHX 3JeMEHTOB M XHMH4YecKHX peakuuil. Ilepmonmueckmii 3axkon u Ilepumognmueckas
cucreMa xumudeckux 31eMeHToB /. . MenneneeBa (/1 uacos)
XapakTepucTrKa 3JEMEHTA 110 €ro nojoxkeHuto B Ilepuonnyeckoil cucreme xumuueckux snemeHToB /. M. MenneneeBa. CBolicTBa OKCUIOB,
KHMCJIOT, OCHOBAHMI U COJIEN B CBETE TEOPUH IIEKTPOJIUTUYECKON JUCCOLUAIIUN U OKUCIIEHUS] BOCCTAHOBIJICHMUS.
[TonaTne o mepexoAHbIX 3neMeHTax. AM(poTepHOCTh. ['eHeTHueckuil psn mepexonHoro sneMeHta. Ilepmonuueckuii 3akoH u Ilepuoanyeckas
cucTeMa xuMudeckux sneMmeHToB J[. 1. Menaeneena.
XuMH4ecKasi OpraHu3anus KUBOM U HEXKUBOM MPUPOIbI. XUMHUUYECKHUM COCTaB s1pa, MAHTUU U 3€MHON KOpPBbl. XMMHUUYECKHUE HIEMEHTBI B KIETKAX
YKUBBIX OPTraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.
OO6o01meHre cBeIeHUH O XUMHUYECKUX peakiusax. Knaccudukamumss XUMUYECKHX pPEaKIHi MO Pa3IMYHBIM MPHU3HAKaM: «JHCIO U COCTaB
pearupyomux u 00pa3yronuxcs BEIECTBY, «TEIIoBoi 3G (eKT», «HalpaBlIeHHUEe», «U3MEHEHHE CTETIeHEeNH OKHUCICHHS JIEMEHTOB, 00pa3yoIuX
pearupymroire BenecTBay, «haszay, «MCrnolIb30BaHUE KaTaanu3aTopay.
[TonsiTHE O CKOPOCTH XMMHYECKOW peakiuu. DPaKkTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKUX peakiuii. KaranuzaTopsl u katanus. IHTHOUTOPEI.
AHTHOKCHUIAHTHI.
Jlemoncmpayuu. Paznuansie ¢popmbl Tadbmunsl J{. 1. Menneneea. Monenu aToMoB 3iemMeHTOB 1—3r0 mepuoioB. Mojenb CTpoeHHUsT 36MHOTO
mapa (MmomepedyHslid paspe3). 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaklud OT MPUPOJbI PEarupyrolIuX BeEIIeCTB. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON peaklMM OT KOHLIEHTPALMU PEarupyrolnX BeMECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIUU OT TUIOLIAAN COMPUKOCHOBEHHUS
pearupyomux BeHlecTB («KHISIIUNA CIIOW»). 3aBHCHMOCTh CKOPOCTH XUMHYECKOW peakIMh OT TEeMIEpPaTyphbl PEearupyromndx BelIeCTB.
['oMoreHHBIN 1 reTeporeHHbIN KaTaau3bl. @epMEeHTaTHBHBIN KaTanu3. THrubupoBanue.
JlabopaTopHble ONBITHI.
1. ITonmyyeHnue ruipokcuia MHKA U UCCIEIOBAHUE €T0 CBOMCTB.
2. MopnenupoBanue noctpoenust Ilepuoguueckoit cucrembl xumuueckux snemeHToB J[. M. Mennpeneesa. 3. 3amenieHue Kejie3oM MeIHU B
pactBope cynabhara memu (II). 4. 3aBHCMMOCTH CKOPOCTH XHUMHYECKOHW pPEAKIUH OT MPHUPOILI PEarrpyroldx BEIIECTB Ha IpUMEpe
B3aUMOJICHCTBUS KUCIOT C METAJJIaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIIMU OT KOHLIEHTPALMU PEarupyrolnux BEIECTB Ha IPUMEPE
B3aUMOJICVCTBUS 1IMHKA C COJITHOM KHMCJIOTOM Pa3IMYHON KOHLEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIUK OT TUIOIIAIN
CONMPUKOCHOBEHUSI PEArupyroluX BemiecTB. 7. MOJEIMpOBAHUE «KUIISIIETO CJO0s». 8. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOW PEaKUUHU OT
TeMIepaTypbl pearupyromux BEIIIECTB Ha TMpuMepe Bi3ammojencTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI Pa3IuYHON
TeMmeparypsl. 9. PaznoxeHue nepokcuaa Bogopoaa ¢ momoinbio okcuaa Mapranna (IV) u xatanassl. 10. OOHapykeHHE KaTana3bl B HEKOTOPBIX
MUIIEBHIX MpoAykTax. 11. MHrubupoBanue B3auMOIeHCTBHSI KUCIOT C METa/UTaMH YPOTPOITHHOM.
Pa3znen Nel. Meraaasl (14 uacos)



[Tonoxxenue metamioB B [lepuonuueckoit cucreme xumuueckux snemMeHToB JI. M. MenaeneeBa. Metamuinmyeckass KpUcTauIMuecKas pelieTka u
MeTaJUIMYeCcKasi XUMUYECKas CBSI3b.

O6mme ¢puznveckue cBoricTBa MeTayioB. CIIaBbl, UX CBOMCTBA M 3HAYCHUE. XMMUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAaK)Ke B
CBETE HX IMOJIOKCHUS B IJICKTPOXHUMHUECKOM PSIIy HAMPSHKEHHUH MeTauioB. Koppo3ust MeTamioB U criocoObl 00psObI ¢ Heil. MeTalibsl B IPUPOJE.
OO6mme crmocoObl UX TOTyYCHUS.

OO0mas xapakTepUCTUKA MIETOYHBIX METAIIOB. MeTauiel B pupoje. O6mue crnoco0sl ux nonydenus. Ctpoenue aromoB. [llenodnsie MeTams
— MpocThle BelecTBa. BakHelre coelnHEHus IIEI0YHBIX METAUIOB — OKCHJIbI, THIPOKCHUJIBI U COJHU (XJIOpUIBI, KapOOHATHI, Cylb(arhl,
HUTPATH), UX CBOMCTBA M IPUMEHEHHE B HApOIHOM Xo03siicTBe. Kanuiinbie y1o0peHus.

OO6mrast xapakTepucTuka 3neMeHToB riaBHoi moarpynmsl I rpynmel. Ctpoenue atomoB. lllenoyHo3emMenbHbIE METAIBI — TPOCTHIE BEIIECTBA.
Baxueiiimme coequHEHHs MIETOYHO3EMENBHBIX METAIOB — OKCHIBI, THAPOKCUABI M CONH (XJOPUABI, KapOOHATBI, HUTPATHI, CYIb(}aTHI,
¢docdarer), UX CBONCTBA U TPUMEHEHNE B HAPOTHOM XO35HCTBE.

Amomunuii. CTpoeHue aroma, (U3NUECKHe U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoOeAMHEHHS aTIOMUHUS — OKCUJ M THAPOKCHUJ, UX
amdoTepHbIid xapakTep. Baxxneimue conu amomunus. [I[puMeHeHne aTloMHUHUS U €70 COCTUHECHHM.

Keneszo. Ctpoenue aroma, pusnuecKkue U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. I eHernyeckue psaabl Fe2+ u Fe3+. Baxueiimue comu
Kemeza. 3HAUCHME JKeJe3a U €ro COSAUHEHUH ISl IPUPOJIbl U HAPOJAHOTO X035 CTBA.

Hemoncmpayuu. OOpa3ipl METOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpa3isl CIUiaBOB. B3ammojeiicTBiue HATpus, JTUTHS U KaIbIUs C
BOJI0M. B3ammoeiicTBue HaTpusi U Mardus ¢ KUCIopooM. BzanmozeiictBue MmetaiioB ¢ Hemetayiamu. [lomyuenue rumpokcuaon xenesa (II) u
(1.

JlabGopaTopHbIe ONBITHI.

12. B3aumojeicTBUE pacTBOPOB KHUCIOT U cosed ¢ MetauiaMu. 13. O3HakoMieHHe ¢ pynamu skenes3a. 14. OxpalluBaHUE IIAMEHU COJIIMU
IETOYHBIX MeTauioB. 15. B3aumopelictBue kanblusi ¢ Bomoil. 16. IlomyueHne ruapoKcuiaa KajablMs W MCCIEAOBAaHUE €ro CBOMCTB. 17.
Ilonydyenne ruapokcuia allOMUHHMS W HCCIEeNOBaHUE e€ro cBoicTB. 18. B3amMmopelicTBue sxene3a ¢ comstHOM kucinotod. 19. Ilomyuenue
ruapokcuaos xkene3a (I1) u (I1I) u usyuenue ux cBOMCTB.

Paznea Ne2. IIpaktukym 1 «CBolcTBa MeTAJIJIOB M UX COeAMHEeHUID (1 uac)

IIpakTuyeckas padora: 1. PemneHue skCiepuMeHTAIBHBIX 337]a4 Ha paCliO3HABAHKUE U MOJIYYEHNE COCTMHEHUN METAJIIOB.

Pa3znen Ne3. Hemeranasl (24 uacos)

OOmiasi xapakTepucTHKa HEMETaIoB: TojokeHue B llepmommueckoit cucreme xummueckux snemeHtoB JI. M. MennmeneeBa, ocoOeHHOCTH
CTPOCHHUSI aTOMOB, JJEKTpooTpHuIaTeabHOCTh (D0) Kak Mepa «HeMmeTamuyHocTH», psia 0. Kpucrammmyeckoe CTpoeHHE HEMETAJIOB —
MPOCTHIX BelecTB. AioTponus. Ouznueckue cBoicTBa HeMeTamuioB. OTHOCUTENBHOCTD MOHIATUN «METaD) U «HEMETAILI».

Bonopoa. Ionoxenne Bogopoaa B [lepuoandeckoi cucteMe XUMUYECKUX JIEMEHTOB . . MengaeneeBa. CTpoeHUE aTOMa ¥ MOJICKYJIbI.
duznueckre 1 XMMUUYECKHE CBOMCTBA BOJOPO/Ia, €r0 MOTYyYEeHUE U IPUMEHEHUE.



Bona. Ctpoenne Monekynbl. Bogopomnas xumuueckas CBsizb. DOU3MYECKHE CBOMCTBAa BOABL. AHOMAIMHM CBOWCTB BOnbl. [uapoduibHble U
rupodoOHbIe BemecTBa. XUMUYECKHE CBOMCTBa BOjAbl. KpyroBopoT Boxel B mpupone. Bomoouncrka. Aspanus BOAbl. BeITOBBIE (HIBTPEIL.
MunepanbHbie BOAbI. JJUCTHIIIIMpOBaHHAs BOJIa, €€ MOJIy4eHUE U IPUMEHEHUE.

OOmrast xapakrepucThka ramoreHoB. CTpoeHue atomoB. lIpocTbie BemiecTBa M OCHOBHBIE COCIMHEHHs TajloT€HOB, MX CBoOHcTBa. Kparkue
CBEICHUsI 0 XJIope, OpoMme, GpTope u noze. [IpumMeHeHre raforeHoB U UX COEAMHEHUN B HAPOJHOM XO3sIHCTBeE.

Cepa. Ctpoenue aToma, aJuIOTPOIMs, CBOWCTBAa U mpuMeHeHue pombudeckoii cepbl. Okcunbl cepsl (IV) u (VI), ux momydeHue, cBOiCTBa U
npuMmeHeHnue. CepHas KUCI0Ta U €€ COJIM, UX MPUMEHEHHE B HAPOAHOM X03sicTBE. [[pOn3BOACTBO CEPHOM KUCIOTHI.

A3otr. CTpoeHHE aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOr0 BellecTBa. AMMMAK, CTPOEHHUE, CBOWCTBA, MTOJIy4eHHE U puMeHeHue. Con aMMoHus,
ux cBoiictBa u npumenenne. Okcunpl azora (II) u (IV). A3oTHas kucioTa, €€ CBOWCTBa W NMpUMEHEHHE. HUTpaThl 1 HUTPHUTHI, MpodIeMa UX
COZIep’KaHUS B CEITLCKOXO035CTBEHHON MPOAYKIIMH. A30THBIE yI00OpEHUSI.

®dochop. CtpoeHue atoma, alFIOTPONHS, CBOWCTBA OelIoro u KpacHoro ¢gocdopa, nx npuMmenerne. OcHoBHbIE coeuHeHUs: okcua docdopa (V)
u oprodochopHas kucnora, pocdarsl. PochopHbie y1oOpeHus.

VYrinepoa. Ctpoenne aToma, allIoTponus, cBolicTBa Moaudukamnuii, npumeHeHue. Okcuapl yriaeponaa (II) u (IV), ux cBoiicTBa U MpUMEHEHHE.
KapOoHatsl: KaJabIMT, COAA, MOTAIll, UX 3HAUYCHHE B IPUPOJIE U )KU3HU YETOBEKa.

Kpemunii. Ctpoenue aroMa, KpUCTALTHYECKUM KPEMHUM, €ro cBoicTBa u mpuMeHeHne. Oxkcun kpemaus (IV), ero mpupoHbie pa3HOBHIHOCTH.
Cunukatel. 3HaUEHUE COEAMHEHUN KPEMHUS B )KMBOM M HEKUBOM npupoje. [IoHsaTHE 0 CHIIMKAaTHON POMBIIIIEHHOCTH.
Jlemoncmpayuu. OOpa3ipl TAIOTEHOB — MPOCTHIX BEIIECTB. B3anMonelcTBHE TaJOTEHOB C HAaTpPUEM, C aJlOMHHHEM. BBITeCHEHHE XJIopoMm
OpomMa wiM Hoxa M3 pacTBOPOB HUX cosiell. BzaumoneiicTBue cepbl ¢ MeTaulaMH, BOJOPOJOM U KHCIOpoaoM. BsammopelcTsue
KOHIEHTPHUPOBAHHOMN a30THOM KUCIOTHI ¢ Menbto. [lormoiienue yriemM pacTBOPEHHbBIX BEIIECTB WM ra3oB. BoccTaHoBIeHHE Men U3 €€ OKCUAA
yraeMm. OOpasubl OPUPOIHBIX COSAMHEHHH Xjopa, cepbl, ¢ocdopa, yriaepona, kpemHus. OOpasubl BaXHEHIIMX JUIS HAPOIHOTO XO3sicTBa
cynb(daToB, HUTPATOB, KapOOHATOB, (hochaTroB. OOPa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlabGopaTopHbIe ONBITHI.

20. ITomyuyenue u pacrnosHaBanue Bogopoaa. 21. MccnenoBanre moBEpXHOCTHOTO HATSKEHUS BOJbI. 22. PacTBOpeHHe NepMaHraHaTa Kajiusi Win
MEIHOTO Kyrnopoca B Boze. 23. ['maparanus o6e3BoxenHoro cynbdara meau (II). 24. zrorosienue runcoBoro ormnevyarka. 25. O3HaKOMIICHHE C
KOJUICKIIMEH OBITOBBIX (pUiIbTpoB. 26. O3HAKOMJICHHE C COCTAaBOM MUHEpaibHOUW Bojbl. 27. KadecTBeHHass peakuusi Ha TaJIOTEHHU]T - UOHBI. 28.
[Tonyyenue u pacno3HaBanue kuciopoaa. 29. I'openue cepbl Ha Bo3nyxe U B kuciopoze. 30. CBoiicTBa pa3daBieHHOI cepHOW KHCIOTHL 31.
W3yuenmne cBoiictB ammuaka. 32. PacmosznaBanme comneil ammonusi. 33. CBoiicTBa pa3z0aBiieHHON a30THOW KUCIOTHL. 34. B3ammopelcTBue
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbio. 35. 'operue ¢ocdopa Ha Bo3ayxe u B kuciaopoze. 36. Pacno3snaBanne gocdaros. 37. 'openne
yrist B kucnopoge. 38. [Tonydenue yronbHOM KUCIOTH U u3ydeHue ee cBoicTB. 39. Ilepexon kapOoHaToB B runpokapoonatsl. 40. Pa3noxenue
ruapokapOonara Hatpus. 41. [TomydeHne KpeMHEBOW KUCIIOTHI U U3yYEHHE €€ CBOMCTB.

Pazgen Ne4 IlpakTukym 2 «CBoiicTBa coefuHeHnii HeMeTaWLI0B» (3 uaca)

IIpakTuyeckue padoTbl:

Ne2 Pemenue akcniepuMeHTalIbHBIX 3371a4 110 TeMe «lloarpynmna rajioreHoB»



No3. Pemienue s3kcnepuMeHTANIbHBIX 3a1a4 o Teme «lloarpynmna kuciopoaar»

Ned. TTonydenue, coOupanue 1 pacro3HaBaHHUE Ta30B

Pa3znen NeS KpaTtkue cBeleHUsi 00 OpraHuvecKux coeuHeHusx (4 yvaca)

BemecTBa oprannyeckue u HEOPraHUIECKIE, OTHOCUTEIILHOCTh IMMOHSATHUS «OpTraHUYeCKHe BeniecTBay. [IpuunHb MHOTOOOpa3usi OPraHuIECKUX
coequHEeHN. XMMUYECKOe CTPOEHUE OPTaHUYECKUX COeAUHEHUN. MOoeKysipHbIe U CTPYKTYpHBbIE (OPMYJIIbI OPraHUYECKUX BELIECTB.

MeraH u 3TaH: CTpoeHHE MOJIEKYJL. [ opeHue meraHa u dtaHa. Jleruapuposanue sraHa. [Ipumenenue merana.

XHUMUYECKOE CTPOCHHE MOJIEKYJIbI ATHIICHA. J[BOiHAsA CBs3b. B3anMoielicTBrEe dTUIIeHA ¢ BOJOW. Peakiiuu noamMepusanun 3THIICHA.
[TonuaTHiieH U ero 3HaueHueE.

[TonsiTHE O MpenenbHBIX OJHOATOMHBIX CIIUPTAX HA MPUMEpPaX METAHOJIA U ATaHOJIA. TpexaTOMHBIN CIIUPT - TIULEPHH.

[TonsTre 06 anpaeruaax Ha MPUMEPE YKCYCHOTO anbaeruna. OKUCIeHHEe alnbIeTHia B KUCIIOTY.

OHOOCHOBHBIE TIPeIeTbHBIE KapOOHOBBIE KUCIOTHI HAa IPUMEPE YKCYCHOM KHCIIOTHI. Ee cBoiicTBa 1 mpumenenue. CTeapuHOBast KUCIOTa KaK
MIPEICTABUTENb KUPHBIX KAPOOHOBBIX KHUCIIOT.

Peakuuu sTepudukaniiv 1 MOHATHE O CIOKHBIX dpupax. KHUpbl Kak CI0KHbBIE 3()UPHI MHIIEPHUHA U KUPHBIX KUCIIOT.

[TonsTre 06 aMuHOKMCIOTaX. Peakuu momukoHACHCaMU. beku, UX CTpOeHHEe U OMOJIOTHYECKast POIb.

[TonsiTue 06 yrmeBoaax. I'mroko3a, ee cBoiicTBa 1 3HaYeHUe. Kpaxmai u 1ieutrono3a (B CpaBHEHHH ), UX OMOJIOTHYECKas POJTb.
Jemoncmpayuu. Moaenu MOJIEKyJl MeTaHa U IPYTUX YTIeBOI0pOA0B. BanmoseiicTBue aTuieHa ¢ OpoMHON BOAOH M pacCTBOPOM IepMaHTaHaTa
kanusi. OOpa3ipl 3TaHoNa U ruiepuHa. KauecTBeHHas peakiiys Ha MHOTOaTOMHbIe criupThl. [lonyuenue ykcycHo-3TuioBoro 3¢upa. OMbuieHHE
kupa. BzanmoeiicTBre IIIFOK03bI ¢ aMMUAYHBIM PACTBOPOM OKcHja cepedpa. KauecTBeHHas peakius Ha KpaxMad. Jloka3aTenbcTBO HATMYHS
(YHKIIMOHATIBHBIX TPYII B pACTBOPaX aMUHOKHUCIIOT. ['opeHue 0enKkoB (IepCcTH Wi NTHYbUX MepbeB). L[BeTHBIC peakinu OeIKoB.
JlaGopaTopHbIe ONBITHI.

42. VI3roTOBJICHHE MOJIEICH MOJIEKYN yrieBoaopoaoB. 43. CroiicTBa raunepuna. 44. BzanmopeiictBue Titoko3bl ¢ ruapokcuaom meau (1) 6e3
HarpeBaHus U Npu HarpeBaHuu. 45. BzaumoelictBue kpaxmania ¢ H010M

Pa3znen Ne6 O0001IeHe 3HAHMI 10 XUMHH 32 KYPC 0CHOBHOI#i mkoJbl. [ToaroroBka k OI'3 (8 uacos)

Ilepnonnueckuit 3axkoH u llepuonnueckas cucrema xumudeckux sieMeHToB J[. M. MenneneeBa. @uU3n4EeCKUN CMBICH MOPSAIKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB MEPHUOJA U TPYIIIBI. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUU B MEPUOAAX U IPYIIAX B CBETE
MPEACTABICHUIN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaYEHUE EPUOIUYECKOr0 3aKOHA.

Buapl XUMUYECKUX CBSA3EH U TUIIBI KPUCTAJUIMYECKUX PEIETOK. B3aMMOCBSA3b CTPOEHHS U CBOWCTB BEILECTB.

Knaccudukanus XMMHUYECKUX peakIMil MO pa3IUYHbIM MpU3HAKAM (YUCIO M COCTAaB pEarupyrolmux M oOpa3yloUIuMXcs BELIECTB; HaTWYHE
TpaHuUIlbl pa3aena a3; TerIoBoi 23 GeKT; N3MEHEHUE CTETICHEe OKUCIICHHS aTOMOB; UCIIOJIb30BaHUE KaTaln3aTopa; HalpaBIcHHe

nporekanus). CKOpOCTh XMMHUYECKUX peakuuid u (akTopsl, BIugomue Ha Hee. OOpaTUMOCTh XUMHYECKUX PEAKIUl U CIIOCOOBI CMEIICHUS
XUMHUYECKOTO PaBHOBECHS.

[Ipoctele n cioxHBIE BemiecTBa. Merauibl U HeMeTaulbl. ['eHeTHdeckue psapl MeTala, HEeMeTala U MepexoaHoro merama. Okcuasl H
THIPOKCHUJIBI (OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI), conu. MIX cocraB, KnaccupuKanus



TEMATHYECKOE INTAHUPOBAHUE

Ne Hasganue pasznena Konnuectso
4acoB JlaGopaTopHBIX 1 KonTposbHbix
MPAKTUYECKHX paboT | paboT
1 Brenenue. O01mas xapakTepucTuKa XUMUIECKUX AJIEMEHTOB U 11 1
XUMUYECKUX PEAKLUN.
2 | Meramuibl 14 1
3 | IIpaktukym 1 «CBoiCTBa METAJJIOB M UX COEIUHEHUID 1 1
3 Hewmeramisl 24 1
4 | Ilpaktukym 2 «CBOMCTBA COEAMHEHUIT HEMETAIIIIOB) 3 3
5 | Kparkue cBeneHust 00 OpraHU4YeCKUX COeTMHEHHIX 4
6 O06001IeHre 3HAHUI 0 XMMUH 32 KypC OCHOBHOM IITKOJIBI. 8
IToaroroska x OI'D
7 | PezepBHOE Bpems 3
8 | Uroro: 68 4 3




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

Ne
ypoka

HanmenoBanue pa3zneinoB u tem

[I;manoBBIE CPOKH
MIPOXOXKICHUS
TEM

dakTuyeckue
Cpoku (u/mim
KOPPEKIIHSI)

IIpumeyanue

BBenenue. O0mas XapakTepucTUKA XUMHYECKHX JIEMEHTOB M XUMHYecKuX peakuuii. [lepuoauveckuii 3akon u [lepuoaunveckas cucrema
xumudecknx daemeHToB [[. U. MenneneeBa (// uacos)
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Nuctpykrax no Th npu pabore B kabnHEeTe XUMHUH. XapaKTepUCTHUKA
areMeHTa 1o ero noxoxenuio B [ICXD.

XapakTepuCTHKA AJIEMEHTA MO ero nojoxkeHuto B [ICX0D.
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AmMdoTepHbIE OKCHUJIBI U THIPOKCHJIBI

~

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema J[.M1.MeHaeneesa B cBete
YYEHHUS O CTPOCHUU aTOMa

XUMHUYECKask OpraHu3alus *KUBOM ¥ HEKUBOU IIPUPOIBI

Krnaccudukanys XuMHuecKUx peakimii Mo pa3InYHbIM OCHOBAHUSIM

IloHsiTHE O CKOPOCTH XMMHUYECKON PEaKIUU.

KaranuzaTopsl

O |0 I[N |

O06001IeHre 1 cucreMaTr3anus 3HaHnii o reMe «Benerune. O0mas
XapaKTepI/ICTI/IKa XUMHNYCCKUX D3JICMCHTOB U XUMHNUYCCKUX peaKHHﬁ.
[Tepuonuueckuii 3akoH u [leprnoandeckasi cucteMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa»
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O06001eHre 1 cucreMaTr3anus 3HaHnil o teMe «BBenerune. O0mas
XapaKTepI/ICTI/IKa XUMHWYCCKUX D3JICMCHTOB U XUMHNUYCCKUX peaKHHﬁ.
[Tepuonuueckuii 3akoH u [leprnoandeckas cucteMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa»
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Kountpoabsnas padora Nel o teme «Benenne. OOmias XapakTepUCTHKA
XMMHYECKHX AJIEMEHTOB U XMMUYECKUX peakuuil. [lepuoanuecknii 3aK0H u




| IMepuomueckas cucTeMa XMMIUECKHX demMenToB JI. 1. MenieneeBay | | |

IInanupyemsble pe3yJbTaThl
Ilpeomemnuvle

HCII0JIB30BATh IIPU XapaKTEPUCTUKE IIPEBPALLCHUN BEIIECTB IIOHATHS: «XUMUUYECKAs PEAKLUA», PEAKLUU COCAUHECHU», PEAKIUU
Pa3NOKECHUA», «PEAKIUN OOMEHA», «PEAKIIMH 3aMEUICHUS, «PEaKIIMU HEUTPATU3aLUN», «IK30TEPMUUYECKUE PEAKIINIY, «IHIOTEPMUIECKUE
peaxiumn», «o0paTUMbIe peaKkIu», «HEOOPAaTUMBbIE PEAKIIUNY», OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINIY, KTOMOTCHHbIE PEAKLIUN»,
«TETEPOTeHHBIC PEAKIIUNY, «KATATUTUUECKUE PEAaKLUN», KHEKATATUTHUECKUE PEaKLUN», «TEIJIOBOHN 3(PPEeKT XUMUUECKON peaKkIum»,
«CKOPOCTb XUMHYECKOW PEaKIUN», «KaTaIU3aTop»;

XapakTepU30BaTh XMMHUUECKHE 3JIEMEHTHI 1—3-ro nepuooB Mo UX MoioxeHuto B Ilepuoandeckoil cucreMe XUMHUYECKUX AJIeMEHTOB [l.
N. MenneneeBa: XUMUYECKUN 3HAK, MOPAAKOBBIA HOMED, NIEPUOJ, I'PYIIA, IOATPYIIAa, OTHOCUTEIbHAs aTOMHas Macca, CTPOCHUE aroma
(3apsin sApa, YUCIO NMPOTOHOB U HEUTPOHOB B sizipe, 0oOIIee YHCIIO IEKTPOHOB, pacCHpeAesIeHHe IJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSM,
NpoCcTOE BEIIECTBO, (opMysia, Ha3BaHME M THUIl BBICHIET0 OKCHIAa U THAPOKCHJIA, JETYy4ero BOJOPOJHOTO COEAMHEHHS (s
HEMETAJIJIOB));

XapaKTepU30BaTh OOUINE XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCUJOB M THIPOKCUIOB,;

IPUBOAUTH NPUMEPHI PEaKINH, MOATBEPKIAOIUX XUMUUECKHE CBOMCTBA aM(DOTEPHBIX OKCHJIOB U THJIPOKCH/IOB;

JlaBaTh XapaKTEPUCTUKY XUMHUUYECKHMX PEaKIHMil MO YHCIy U COCTaBYy MCXOAHBIX BEIIECTB M NMPOAYKTOB PEAKLUH; TEIUIOBOMY 3(p(deKTy;
HAaIlpaBJICHUIO TIPOTEKaHUs PEAKUUH; M3MCHEHUIO CTEINEHEW OKHUCJIEHUs D3JIEMEHTOB; arperaTHOMY COCTOSHHIO HCXOIHBIX BEILECTB;
Y4acCTHIO KaTalau3aropa;

OOBACHATh M NPHUBOAMTH IPUMEPHl BIUAHUS HEKOTOPBIX (PAKTOpPOB (NpUpOJa pearupyrollux BeELIECTB, KOHLEHTpAlMs BELIECTB,
JaBJIEHHUE, TEMIIEPATYPa, KaTaIU3aTOP, HOBEPXHOCTh CONPUKOCHOBEHUSI pEarupyroIiuX BELIECTB) HA CKOPOCTh XUMUYECKUX PEaKIIH;
Ha0JII01aTh U ONUCHIBATh YpaBHEHHs PEaKLUUi MEXIy BELIECTBAMHU C MOMOIIBIO €CTECTBEHHOrO (PYCCKOrO MJIM POJHOTO) sI3bIKA U S3bIKA
XUMUU;

IPOBOJUTH ONBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOWCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCUAOB; 3aBUCUMOCTb CKOPOCTH XUMUYECKOH
peakuuu OT pa3IMUHbIX (AKTOPOB (MPUPOJAA PEATHPYIOLUIUNX BELIECTB, KOHLIEHTpALMs BELECTB, JABICHHUE, TEMIEPAaTypa, KaTaau3arop,
IIOBEPXHOCTh CONIPUKOCHOBEHUS PEarupyroLIuX BELIECTB)

® OOBSACHATH MPUPOAY M CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3U: KOBAJEHTHOH (TOJSPHOM, HEMOJISPHONW), MOHHOM, METaUIMYECKOM,
BOJIOPOJTHOM — C LEBIO ONPEACTCHUS XUMUYECKOW aKTHBHOCTH BEIIECTB;
® YCTAaHABIIMBATH MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX AJIEMEHTOB U MEPUOJUYECKIM U3MEHEHHUEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COSJMHEHUN B COOTBETCTBHUH C MOJIOKCHUEM XUMHYECKHUX 3JIEMEHTOB B MEPHUOUICCKON CUCTEME;
Memanpeomemmnoie

OoNpeACIATL ICJIb y‘IGGHOI\/'I ACATCIIBHOCTU C MOMOIIBIO YYUTCII U CAMOCTOATCIBHO, UCKATh CPCACTBA €€ OCYIICCTBIICHUS, pa60Ta;1 10




IJ1aHy, CBEPATh CBOU JIEHCTBHUSI C LIEJIBIO U P HEOOXOAMMOCTHU UCHPABIATh OMNOKH C TOMOILBIO YUYUTENS U CAMOCTOSTEIbHO;
OTIpeaeATh BU/IbI KIACCU(PUKAINH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);
OCYILECTBIATH IPSAMOE IEAYKTUBHOE JOKA3aTEIbCTBO.

COCTaBIISITh AHHOTAIMIO TEKCTA; CO3[aBaTh MOJEIM C BBIJICICHUEM CYIIECTBEHHBIX XaPAKTEPUCTHK OO0BEKTa W NPEACTAaBICHHEM HX B
NPOCTPAHCTBEHHO-TrpauueCcKOi MIIM 3HAKOBO-CUMBOJIMUECKOU (popme;

Jluunocmmuuie:

MOHUMATh: OCHOBHBIE UCTOPHUYECKHUE COOBITHUS, CBS3aHHBIC C PA3BUTHEM XUMHUHU U OOIIECTBA; JOCTHKEHHS B 00JIACTH XUMUHU U
KYJIbTYpHBIE TPaIULUU (B YACTHOCTH, Hay4YHbIE TPAJAULIUN) CBOEH CTpaHbl; 00IIEMUPOBBIE JOCTUKEHUS B 00J1aCTH XUMHUH; OCHOBBI
310pOBOTO 00pa3a )KU3HU; IPaBUIIA MOBEACHUS B UPE3BBIYANHBIX CUTYAIMSIX, CBI3aHHBIX C BO3JICHCTBUEM Pa3IMYHBIX BEIECTB; COLIUAIBHYIO
3HAYUMOCTh U COJepkKaHue Npodeccruii, CBI3aHHBIX C XUMUEN; OCHOBHBIE NIPaBa U 00513aHHOCTHU I'PaKJaHUHA (B TOM UYHCJIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, TPO(ECCHOHANBHBIM U KU3HEHHBIM CAMOOTMPEIEICHUEM; UCIIBITHIBATH: YYBCTBO FOPAOCTHU 32 POCCHHICKYIO
XMMHUYECKYIO HayKy U yBa)XXEHHE K UCTOPUU €€ Pa3BUTHS; yBaXKEHUE U IPUHIATHE TOCTHXKEHUH XMMHUH B MUPE; YBAXKEHHE K OKPYKAIOIIUM
(yyamumcs, y4uTensam, poOAUTEIsIM U 1p.)

YMETb CIyLIaTh U CIABIIATH MAPTHEPA, IPU3HABATh NIPABO KaXk10I0 Ha COOCTBEHHOE MHEHHME M IPUHUMATh PEIICHUs ¢ yYeTOM MO3ULUN
BCEX YYAaCTHHUKOB; CAMOYBAKEHHE U SMOIMOHAIIbHO-TI0JI0)KUTEIbHOE OTHOLIEHHE K cele;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U I€UCTBUSM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXaTh M OTCTAHMBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCSI K CBOUM
MOCTYIIKaM;

Pa3znen Nel. Meraaasl (14 uacos)

12 [Tonoxxenne metaioB B [ICXD 1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
Puznyeckue cBoicTBa MeTauioB. CIUIaBbI.

13 XUMHYECKUE CBOMCTBA METAJIIOB

14 Mertamisl B ipupoje. O0mue crnocodbl MX MOTydeHUs

15 IlonsiTHE O KOPPO3UU METAJUIOB

16 OOm1as xapakTepucTiKa 31eMeHToB [A rpynmbl. CoeinHeHHs HIeTOYHBIX
METaJIJIOB

17 OOm1as xapakTepucTiKa 31eMeHToB [A rpynmbl. CoeinHeHHs HIeTOYHBIX
METaJIJIOB

18 [lenouno3zemenbHbie MeTAIIbl. COEIMHEHHUS IETOYHO3EMENbHBIX METAJLJIOB

19 [I{enouno3zemenbHbIe MeTauIbl. COeqMHEHNs MET0YHO3EMEIbHBIX METAIIIIOB

20 AJIOMUHUHN U €r0 COeTMHEHUSI.




21

AJIOMUHHUHI ¥ €r0 COeIUHEHUS.

22 Kene3o u ero coequHEeHUS

23 Keie3o u ero coenuHeHnsa

24 O0o001enue 3HaHU| o TeMe «MeTaabl»

25 KonTtpoabnas pa6ora Ne2 o reme «Mertamib»

Ilianupyembie pe3yibTaThl
Ilpeomemnvie:

HCIIOJIb30BATh MPH XapaKTEPUCTHUKE METAUIOB M WX COCAUHEHHH MOHATUSA: «METAJUIbI», «PsJ aKTUBHOCTH METAJIOB», «ILEJIOYHBIE
METAJIBI», «IEJIOYHO3EMEIbHBIE METAJIIbIY, UCI0JIB30BATh UX MPU XapAaKTEPUCTUKE METAIIOB;
JaBaTh XapaKTePUCTHKY XUMHYECKUX JJIEMEHTOB-METANIOB (LIETOYHBIX METANJIOB, MAarHus, KaJlblUs, ATIOMUHHSI, Kejie3a) MO0 UX
noinoxkeHuo B llepuonmyeckoit cucreme xumuueckux snemeHToB [[. M. MeHneneeBa (XHMUYECKUH 3HAK, MOPSIKOBBII HOMED,
MepUuoJ, IpyIlma, MOArpymnmna, OTHOCUTENIbHAs aTOMHAas Macca, CTpOeHHE aToMa (3apsii siapa, Yuclo MPOTOHOB M HEUTPOHOB B sApeE,
o0Ilee YMCIIO DJIEKTPOHOB, pACIpPEICNICHHE JJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIMIECTBO, (opMysa, Ha3BaHWE U THII
BBICIIIETO OKCHJIA U THAPOKCHUIA);
Ha3bIBaTh COCTMHEHUS METAJIJIOB M COCTABIIATH UX (DOPMYIIBI IO Ha3BAHUIO;
XapaKkTepu3oBaTh CTpOEHUE, o0uue pu3nueckue 1 XuMUUECKHEe CBOMCTBA IIPOCTHIX BEIIECTB-METAIJIOB;
OOBSICHATH 3aBUCUMOCTb CBOWMCTB (MJIM MPEJCKa3bIBaTh CBOWCTBA) XMMHYECKHX 3JE€MEHTOB-METAUIOB (paJnyc, METaJUIMYEeCKHEe CBOWMCTBa
3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU COeIMHEHUN (KMCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIMX OKCHUJOB M THAPOKCHUIOB, OKHUCIHMTEIbHO-BOCCTAHOBUTEJbHBIE CBOWCTBA) OT MoJioxkeHuss B llepuogumueckoit cucreme
xuMHudeckuXx 3jaemeHToB . 1. Mennaeneena;
OMMHCHIBAThH OOIIME XUMUYECKIE CBOMCTBA METAILJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U S3bIKA XHMUU;
OIUCHIBATh XUMHYECKHUE CBOMCTBA IIEJTOYHBIX U IEIOYHO3EMEIIbHBIX METAJIOB, a TAKKE AJTIOMUHUSA U KEJle3a U UX COCIMHECHUN

« TIOMOIIbIO €CTECTBEHHOI'0 (PYCCKOTO MJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUHU;
BBITIOJIHSITh, HAOJIOJATh U OMKUCHIBATH XUMHUUYECKHI SKCIEPUMEHT HO PACIIO3HABAHUIO BaXKHEHIITNX KaTHOHOB METAJUIOB, THIPOKCU/I-HOHOB;
JKCIIEPUMEHTAIBHO UCCIIEN0BATh CBOMCTBA METAJNIOB U MX COEIMHEHUN, pEeIIaTh 3KCIIEPUMEHTAIBHBIE 3a1a4M 10 TeMe «MeTaibly;
OTNUCHIBATH XMMUUYECKUN IKCIIEPUMEHT C TOMOILbIO €CTECTBEHHOTO (PYCCKOTO WUJIM POJAHOTO) SI3bIKA U S3bIKA XUMUH;
MPOBOJAUTH PACUYETHI IO XUMHYECKUM (POpPMYTIaM U YPAaBHEHUSM PEAKIIUA, MPOTEKAIOMIUX C Y4aCTUEM METAJUIOB U UX COCIUHECHHMA.
YCTaHaBJIMBAaTh MPUYUHHO-CIECACTBEHHBIE CBSA3U MEXIY CTPOEHHEM aTOMA, XMMHUYECKOW CBA3bI0, TUIIOM KPHUCTALIMYECKOW pPEUIECTKH
METAaJJIOB U UX COSTUHEHUM, NX O0IUMHU (PU3UUYECKUMU U XUMHYECKUMU CBONCTBAMH,
MPOBOAUTH pacueThl Ha OCHOBE XMMMUYECKHUX (OpMyn M ypaBHEHHUI peakiuil: HaXOXXJIECHHUE MOJIEKYJISIpHON (QOpMysIbl OpraHMYEcCKOro
BEILIECTBA M0 €r0 INIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, MJIM MO MPOAYKTaM CrOpaHus; pacueTbl MAaCCOBOW IO




(Macchl) XUMHUYECKOTO COSAMHEHUSI B CMECH; pacyeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB
JIaHO B M30bITKE (MMEET MPUMECH); PacdeTbl MAacCOBOM MM OOBEMHOW IOJM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETUYECKH BO3MOKHOTO;
pacyeTsl TerioBOro 3 @eKrTa peakmuu; pacdyeTbl OObEMHBIX OTHOIICHWN Ta30B MPH XMMHUYECKHX PEaKIMsAX; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CITU OJHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONMPEAEICHHOM MacCOBOH J10Jiel pacTBOPEHHOTO
BEIIIECTBA;

® 000CHOBBIBATH MPAKTUIECKOE UCTIONB30BAHNE HEOPTAHUYECKUX BEIIECTB M UX PEAKIIHiA B IPOMBIIIJICHHOCTH U OBITY;
Memanpeomemuvie:
e paboTaTh MO COCTAaBICHHOMY IUIaHY, UCIIONB3YS HApSAIy C OCHOBHBIMU U JOTOJHHUTEIBHBIC CPENCTBA (CIPABOYHYIO JIUTEPATYPY, CIOKHBIE
npubopsl, cpencrtea UKT);
® C MOMOUIBIO YYUTENS OTOUpATh ISl pelleHHs y4eOHBIX 3a/Jady HeOOXOJMMBbIE CIIOBapH, SHIUKIONEIUU, CIPABOUYHUKH, SJIEKTPOHHBIE
IHUCKH;
® MPEACTaBIATH HHPOPMAIUIO B BUJIE TAOIHUIl, CXEM, OMTOPHOTO KOHCIIEKTA;
¢ 0(hOpPMIISITH CBOM MBICIIH B YCTHOM U MUCHbMEHHON PeUH ¢ YI4ETOM CBOUX YUEOHBIX U )KM3HEHHBIX PEUCBBIX CUTYAIlHH;
® COMOCTaBJITh U OTOMPATh WH(OPMALHIO, TOTYUYCHHYIO U3 PA3JIMYHBIX HCTOYHUKOB (CIIOBApH, SHIMKIONCIUH, CIPABOYHUKH, SIEKTPOHHEIE
TMCKH, ceTh HTEpHET);
® MpEeACTaBIATH HHPOPMAINIO B BUJIE TAOIUIl, CXEM, OTOPHOTO KOHCIIEKTa ¢ mpuMeHeHuem cpeacts MKT;
¢ 0(hOpPMIISITH CBOM MBICIIA B YCTHOW M MHUCHbMEHHON PEUU C yU4ETOM CBOMX YYEOHBIX U KM3HEHHBIX PEUYEBBIX CUTyallUl C MPUMEHEHHEM
cpeacts UKT;
® COCTaBJIATH PELIEH3UIO Ha TEKCT;
®  OCYUIECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.
Jluunocmmuwie:

MOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pPa3BUTUEM XUMHUU W OOIIECTBA; JOCTHKEHUS B O0JIACTHU XUMUU U
KyJIbTYpHBIE TPaJAWIHNHU (B YaCTHOCTH, HAy4HBIC TPATUIIMH) CBOCH CTpPaHBI; OOLIEMUPOBBIC JOCTHKEHUS B OOJACTH XHMHH; OCHOBBI
3I0pOBOTO 00pa3a >KU3HH; MPaBUIIA TIOBECHUS B YPE3BBIYAHBIX CUTYAlUIX, CBSI3AHHBIX C BO3ICHCTBUEM Pa3IMYHBIX BEIIECTB; COIHATIBHYIO
3HAYUMOCTh M cOoJepkaHue mpodeccuil, CBI3aHHBIX ¢ XMMHUEH; OCHOBHBIC MIPpaBa U 00S3aHHOCTU TPaKJaHUHA (B TOM YHCIIE ydallerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, MPO(ECCHOHATBLHBIM M XU3HEHHBIM CaMOOIIPECICHHEM; HCIBITHIBATE: YYBCTBO TOPIOCTH 32 POCCHUUCKYIO
XUMUYECKYIO0 HAYKy U YBa)KEHUE K UCTOPUU €€ Pa3BUTHUS; YBAXKEHHUE U NMPUHATHE JOCTIKCHUI XUMUU B MUPE; YBAKEHHUE K OKPYKAIOIUM
(ygammmcs, y9uTemnsM, pOIUTEeNsM U JIp.)

YMETh CIIYIIaTh U CIBIIIATh MAPTHEPA, MPU3HABATH MPABO KAXJAOTO HA COOCTBEHHOE MHEHHE M MPUHUMATHh PELICHUS C YIETOM MMO3UIUN
BCEX YYaCTHHUKOB; CAMOYBaKCHHE M SMOIIMOHAIEHO-TIOJIOKHUTEILHOE OTHOIIICHHE K cele;

0CO3HAaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIIbHBIM MOCTYIKAM U ICUCTBUSM, PUHITHIO OTBETCTBEHHOCTH 32 UX
pe3yIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBHITO BBIPAXKATh U OTCTAWBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM




MOCTYIIKaM;

Paznen Ne2. Ilpaktukym 1 «CBoiicTBa MeTaJIJIOB U MX COeUHeHHID» (1 uac)

26 HNHCTpyKTaXK MO0 TEXHHKE 0€30MACHOCTH B KaOMHeTe XUMHUM.
IIpakTnyeckas padora Ne 1. Pemenue skciepuMeHTaIbHbIX 331a4 Ha
pacrno3HaBaHHe U MOJIyYeHUE COSMHEHUI METalIOB.

IInanupyemMsble pe3yJbTaThl
Ilpeomemmnule:
e Pabomamys ¢ m1abopaTOPHBIM 000PYAOBAHHEM U HarpeBaTEIbHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MPABUIIAMHU TEXHHUKH
®  Buinoanams NpoCTERIINE PUEMBbI 00paIlieHus ¢ 1a00opaTOpHbIM 000pYIOBAaHUEM: C BOPOHKOM, C (PUIBTPOM, CO CIIMPTOBKOIA.
e Habniooams 3a CBOWCTBAMH BEIIECTB U ABICHUSIMU, TIPOUCXOSIIUMH C BEIIECTBAMHU.
e  Onucvléams XUMUYECKUN SKCIIEPUMEHT € IOMOLIbIO ECTECTBEHHOT'O (PYCCKOTO UJIM POIHOI0) A3bIKA U S3bIKA XUMHH.
o Cocmaénams BBIBOJ 110 PE3YyIbTATaM IIPOBEIECHHOTO JKCIIEPUMEHTA
Memanpeomemnvie:
® COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM unciie ¢ npuMeHenueM cpencts UKT;
® UCIOJB30BAaTh TAKOW BUJI MBICIEHHOTO (M€ATbHOT0) MOICTUPOBAHMS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha MpUMepe ypaBHEHUI
XUMHYECKUX PEeAKLIHi);
e pa3nuuaTh 00BEM U COJAEpKaHUE NOHITHH;
® pasInyaTh POJOBOE U BUAOBOE IOHATHS;
® OCYIIECTBIJISITh POJOBUIOBOE ONPEIEICHUE TOHATHHN.
® COCTaBJIATH HA OCHOBE TEKCTa cxeMbl ¢ npuMmeHeHueM cpeacts UKT;
®  CaMOCTOATEIHHO OOPMIISATH OTUET, BKIIOUAIOLINI ONMCAHNE IKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BHIBOJOB;
® UCMOJB30BATh MPUOOPETEHHBIE 3HAHUS IS SKOJIOTUYECKH IPaMOTHOTO MTOBEJICHUS B OKPYIKaIOIIeH Cperie;
Jluunocmmuuwie:
® [IOHMMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C DPA3BUTHEM XHUMHUU M OOIECTBA; AOCTHXKEHHS B OOJACTHM XUMHUHU U
KyJIbTYpHBbIE TpagulUu (B YAaCTHOCTH, HAay4HbIE TPAJMULHU) CBOEH CTpaHbl; OOLIEMHUPOBBIE OCTHIKEHUS B OOJACTH XUMHUHU; OCHOBBI
3I0pOBOTO 00pa3a KW3HM; MIPaBUIIa MIOBECHHUS B UYPE3BBIYANHBIX CUTYalUsAX, CBSI3AHHBIX C BO3ICHCTBUEM PA3IMYHBIX BEIECTB; COLUATIBHYIO
3HAYUMOCTh U COJiepkKaHue NMpopeccuil, CBI3aHHBIX C XMMHUEH; OCHOBHBIE NIPaBa U 00S3aHHOCTHU IpakJaHHWHA (B TOM YHUCJIE y4alerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM M KU3HEHHBIM CaMOOIIPECICHHEM; HCIIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUHCKYIO
XUMUYECKYIO HAyKy U YBa)K€HUE K HCTOPUHU €€ Pa3BUTHUA; YBAXECHHUE U NPUHATHE JOCTH)KCHUI XUMUU B MUPE; YBAKEHHUE K OKPYKaIOIUM
(yyamumcsi, y4uTessaM, pOAUTEIS M U Jp.)
e yMETh CJYIIATh M CIbINIATh NAPTHEpA, IPU3HABATH MPABO KAXKJIOI0 HAa COOCTBEHHOE MHEHHME M NPUHUMATh PEIICHUsS C YYETOM MO3HIMMI




BCEX YYaCTHHUKOB; CAMOYBa)XE€HUE U SMOLIMOHAJIBHO-II0J0KUTEIbHOE OTHOILIEHUE K cebe;

OCO3HaBaTh: TOTOBHOCTH (WJIM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MOCTYNKAM U JACHCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yJIbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM
MOCTYIIKaM;

Pa3znen Ne3. Hemeranasl (24 uacos)

27 OO6mrast XxapakTeprucTUKa HEMETAILIIOB

28 Bonopon

29 Bona

30 l"anorenst

31 CoenuHeHus rajloreHoB

32 HNHcTpyKTak M0 TexHHKe 0e301acHOCTH B kKaduHeTe xuMuu. Kucinopon

33 Cepa, e€ ¢pusznueckrue 1 XMUMUYECKUE CBONCTBA

34 CoennHeHns cepbl

35 Cepnas KMCIOTa KaK AJIEKTPOJIUT U €€ COJII

36 Cepnast kHCJIOTa Kak okuciautesnb. [lonydeHue u npuMeHeHue CepHO
KHCJIOTBI.

37 A30T 1 ero cBoiicTBa

38 AMMmuak u ero corictea. Com aMMOHUSA

39 AMMmuak u ero corictea. Com aMMOHUSA

40 Okcuapl a30Ta. A30THasg KHUCJIOTa KaK AJIEKTPOJIUT, €€ MTPUMEHEHUE.

41 A30THas KUCIIOTa KaK OKUCIIUTENb, €€ MOTyYeHHUE.

42 doctop. Coenunrenust pocdopa. [lousarue o hpochopHbIX ynoOpeHUsIX

43 Yraepon

44 Oxkcuabl yriaepoaa

45 VYronpHas KUCIOTA U €€ CONu

46 Kpemuuit

47 CoennHeHns KpeMHuUs

48 CunukaTtHas IpOMBIIUIEHHOCTh

49 O606menue 1o Teme «HemeTammbny

50 KonTtpoabsnas pa6ora Ne3 o reme «Hemeramib»




Ilianupyembie pe3yibTaThl
Ilpeomemnvie:

HCTOJIB30BaTh MPU XapaKTEPUCTUKE METALIOB U MX COCIMHEHUM MOHSITUA: «HEMETAJJIbI», «TAJIOT€HBI», «AJUIOTPOIHBIE BUIOU3ZMEHEHUSY,
(OKECTKOCTh BOJIBI», «BPEMEHHAS JKECTKOCTh BOJBI», «IIOCTOSIHHAS YKECTKOCTh BOJBI», «00IIAast )KECTKOCTh BOIBIY;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX DSJIEMEHTOB-HEMETAUIOB (BOIOPOJA, TaJOTeHOB, KHCIOPOAa, Cephl, a3ora, (ocdopa, yriepona,
KpPEMHHS) MO UX NonoxeHuto B [lepuonndeckoit cucreMe xumuueckux snemeHToB . M. MenneneeBa (XUMHUYECKUN 3HAK, MOPSIKOBBIM
HOMEp, TIepUOJ, TPYIIa, MOATPYIIa, OTHOCUTEIbHAs aTOMHAasl Macca, CTPOSHHE aToMa (3apsja sSapa, YUCIO0 MPOTOHOB M HEUTPOHOB B
sape, o0Iee Yuciio IEKTPOHOB, pacpeaeieHUue dEKTPOHOB MO YJIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, popmyia, Ha3BaHUE U TUI
BBICIIIETO OKCHA U THAPOKCHIA, GOpMYJia U XapaKTep JIeTYy4ero BOJOPOTHOTO COSTUHCHMS );

Ha3bIBaTh COCJAMHEHHS HEMETAJIOB M COCTABIISITh UX (JOPMYIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHEe PUHIECKUE U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB,

OOBSICHATh 3aBUCUMOCTh CBOMCTB (MJIM TMPEACKA3bIBaTh CBOMCTBA) XMMHYECKHX AJIEMEHTOB-HEMETAUIOB (paanyc, HEMETAINTUYECKUE
CBOMCTBA 2JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 2JIEMEHTOB) U 00pa3yeMbIX UMH COEIUHEHUH (KHCIOTHO-OCHOBHBIC
CBOMCTBA BBICIIUX OKCHIOB U THAPOKCUIOB, JIETYYUX BOJOPOAHBIX COCIUHEHHH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT
nojoxeHus B [lepuoandeckoit cucreme xumuiueckux 3neMeHToB JI. . Menneneena;

OTHUCHIBATH OOIIME XMMUYECKUE CBOMCTBA HEMETAIIIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
COCTaBJIATh MOJIEKYJIIPHbIE YPAaBHEHMS PEAKIUN, XapaKTepU3YIOUIMX XMMHUUYECKHE CBOMCTBA HEMETAJNIOB MU HUX COCIUHEHUM, a TaKkKe
3JIEKTPOHHBIE ypaBHEHHUS IMPOLECCOB OKHUCICHUS-BOCCTAHOBIECHUS; YPAaBHEHHUS SJICKTPOJUTUUYECKON IUCCOLMAINU; MOJICKYISIPHBIE,
MOJIHBIE U COKPALICHHbIC HOHHBIC YPAaBHEHUS PEAKIIUMN C YUACTHEM 3JIEKTPOIUTOB;

YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3M MEXKJY CTPOCHHEM aTOMa, XUMHUYECKOW CBSA3bI0O, TUIIOM KPUCTALIMYECKOW PEUICTKU
HEMETAJJIOB U MX COCIMHEHUH, X OOMUMH PU3HICCKUMHI U XUMUYECKIMU CBOMCTBAMH;

OTIMCHIBATh XUMHYECKHE CBOMCTBA BOJOPO/Ia, TAIOTEHOB, KUCJIOPOAa, CEPHI, a30Ta, pocdopa, rpadura, anmmasza, KpeMHHUS U UX COCAMHCHUN
C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA W SI3bIKA XUMUH,

OTHCHIBATH CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI M BHITIOJIHATH COOTBETCTBYIONUN UM XUMHUECKUH IKCIIEPUMEHT;

BBITIOJIHSTh, HAOIOAATh U OMUCHIBATh XUMHUYECKUH SKCIIEPUMEHT 0 PACIO3HABAHUIO MOHOB BOJOPOJA U aMMOHUSI, Cynb(har-, kKapOoHaT-,
cuiMkar-, pocdart-, XJI0pua-, OpOMHI-, HOIUI-HOHOB;

AKCIEPUMEHTAIILHO HCCIIEIOBATh CBOMCTBA METAJIJIOB M MX COEAMHEHUH, peliaTh SKCIIEpUMEHTAIbHbIE 3a1a4ul 10 TeMe «Hemeramib»
ONHUCHIBATh XUMHUYECKUU IKCIIEPUMEHT C MTOMOIIbIO €CTECTBEHHOIO (PYCCKOT0 MJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;

MPOBOAUTH PACUYETHI IO XUMHYECKUM (POPMYJTIaM U YPaBHEHUSM PEAKIIUiA, MTPOTEKAOIINX C yYACTUEM HEMETAIIJIOB M UX COCTUHEHUH.
YCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXJIY CTPOCHHMEM aTOMa, XUMHUYECKOM CBS3bI0, THIIOM KPHUCTAJIJIMYECKOW pEUIEeTKU
HEMETAJJIOB M MX COCIMHECHUH, UX 00MMMH PU3HMYECKUMH M XUMUYECKUMHU CBOWCTBAMU;




® [IPOBOJUTH pacueThl Ha OCHOBE XHMHUYECKUX (OpPMYJ U ypaBHEHUH peakUuil: HaXOXXJIEHUE MOJIEKYJISIpHON (QOpMYJIbl OpraHUYECKOro
BCIICCTBA I10 €ro IMJIOTHOCTU U MACCOBBIM JOJISAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WX IO IIPOAYKTAM CropaHusd; paCdCThbl MacCcoOBOU 011
(Macchl) XUMHUYECKOTO COSAMHEHUSI B CMECH; pacyeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB
JaHO B M30OBITKE (MMEeT MPUMECH); pacueThl MAacCOBOW MM OOBEMHOW IOJM BBIXOJA MPOJYKTAa PEAKIMU OT TEOPETUYECKH BO3MOKHOTO;
pacyeTsl TerioBOTrO 3 deKTa peakimuu; pacdyeTbl OObEMHBIX OTHOIICHWW Ta30B MPH XMMHUYECKHX PEaKIMsAX; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CITU OJHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONMPEAEIEHHOW MAacCOBOH J10Jiel pacCTBOPEHHOTO
BELIECTBA;

® 000CHOBBIBATH MPAKTUIECKOE UCTIONB30BAHNE HEOPTAHUYECKUX BEIIECTB M UX PEAKIIHiA B IPOMBIIIJICHHOCTH U OBITY;

Memanpeomemuvie:

® B JMaJIOTe C YYUTEJEM YUUTHCS BBIpa0ATHIBATh KPUTEPHH OLICHKH M ONPEJIENATh CTENeHb YCICIIHOCTH BBIMOJIHEHUSI CBOCH paboThl U pabOThHI
BCCX, UCXOAA U3 UMCIOIIUXCS KPUTCPUCB, COBCPIICHCTBOBATH KPUTCPHUU OLICHKHU U IOJIB30BATHCA UMU B XOJAC OUCHKU U CAMOOILICHKH,

® OTCTauMBaTh CBOIO TOUYKY 3pEHUs, apIYMEHTHUPYsI €€; OATBEePKAaTh apryMeHThI (paKTaMu; KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

® CIylIaTh APYTUX, OBITAThCA MPUHUMATh IPYTYIO0 TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PECHHUS,;

® COCTaBJATH pedepaT 1o onpenesIeHHOn Gopme;

® OCYILECTBIISTH KOCBEHHOE pa3IelIUTEeNbHOE JOKa3aTeNbCTBO.

® OpraHM30BBIBATH yUeOHOE B3aMMOCHCTBUE B IpyNIe (pacnpeaesiTh poJii, 10r0OBapuBaThCS APYT C PYTOM H T. 11.);

® [peABUIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUH;

¢ T[IOHMMATh NPUYUHBI CBOCTO HCYCIICXAa U HAXOAUTDH CHOCO6BI BbIXOJAa U3 3TON CUTYyalluu,

®  HCIIOJI30BATh MPHOOPETEHHBIC 3HAHUS JUISI SKOJIOTHYECKH IPaMOTHOTO TTOBE/ICHUSI B OKPYKAIOIICH Cpelie;

Jluunocmmnuie:

MOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pPa3BUTUEM XHUMHUU U OOIIECTBA; JOCTHUKEHUS B 00JIaCTU XUMUU U
KyJbTYpHBbIE TpaJULIMHU (B YaCTHOCTH, HaydyHble TPAJULIMH) CBOEW CTpaHbl; OOLIEMUPOBBIE NOCTHUKEHHS B O0JACTH XMMHH; OCHOBBI
3I0pPOBOTO 00pa3a KU3HU; MPABHUIIA TIOBEACHUS B YPE3BBIYAHBIX CUTYAIUSAX, CBI3aHHBIX C BO3ICHCTBHEM Pa3IMUHBIX BEIECTB; COIHATBH YO
3HAYUMOCTh U coJep:kaHue npodeccuil, CBSI3aHHBIX C XMMUEH; OCHOBHbBIE MpaBa U 005A3aHHOCTU TpaKJaHUHA (B TOM UHCIIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NMPO(ECCUOHATBHBIM M XU3HEHHBIM CaMOOIIPEEICHHEM; HCIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUUCKYIO
XUMUYECKYIO HAyKy U YBa)K€HUE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHUE U MPUHATHE JOCTHXKCHUI XMMUU B MUPE; YBAXKEHHUE K OKPYKAIOLIUM
(yyammmMcs, yauTensM, pOAUTENSIM U JIp.) YMETh CIYIIaTh U CIBIIATh NapTHEPA, MPU3HABATh MPABO KaXXJIOT0 HA COOCTBEHHOEC MHEHUE U
MPUHUMATh PEUICHUS C YYETOM MO3UIUN BCEX YYACTHUKOB; CAMOYBa)XE€HHUE U SMOLIMOHAIBHO-TIOJ0KUTEIbHOE OTHOILIIEHHE K cele;
OCO3HaBaTh: TOTOBHOCTH (WJIM HETOTOBHOCTh) K CAMOCTOSITEIbHBIM MOCTYNKAaM U JAEHCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yJIbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBHITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM
MOCTYIKaM




Pasznen Ne4 [Ipaktukym 2 «CBolicTBa coelMHeHUIT HeMeTaLI0BY (3 uaca)

51

HNHcTpyKTaXK 110 TeXHUKE 0€30MACHOCTH B KAa0OUHeTe XUMMH.
IIpakTnueckas padora Ne2 Pemenue skciepuMeHTaIbHBIX 331a4 110 TEME
«[lonrpymnma ranoreHon»

52

HNHcTpyKTaXK M0 TeXHUKeE 0€30MACHOCTH B Ka0MHeTe XUMHUM.
IIpakTuyeckas padora Ne3. PemeHue skCiepuMeHTaIbHBIX 33724 110 TEME
«[Toarpynmna Kuciopoaa»

53

HHcTpyKTaXK 110 TEXHUKE 0€30MACHOCTH B KAa0OUHeTe XUMMHU.
IIpakTuuyeckas padora Ned. [Tonyuenue, coOMpaHue U pacro3HaBaHUE
ra3oB

IInanupyemsblie pe3yJbTaThl
Ilpeomemmnule:

Pabomams ¢ nabopatopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU PHOOPAMH B COOTBETCTBUU C MPABHJIAMH TEXHUKU
Buinoansame nipocteiiiye npueMsl 00paieHus ¢ 1adopaTopHbBIM 000pyA0BaHHEM: C BOPOHKOI, ¢ GUIBTPOM, CO CIUPTOBKOM.
Habnwooams 3a cBOMCTBAMU BELLECTB U SIBIECHUSMH, IPOUCXOIAIIMMU C BELIECTBAMH.

Onucviéams XUMUUYECKUH SKCIIEPUMEHT € TIOMOIIbIO €CTECTBEHHOT'O (PYCCKOTO WIIM POIHOTO) SI3bIKA U A3bIKA XUMHH.
Cocmasnsams BEIBOJ 110 PE3yJIbTaTaM IPOBEICHHOTO SKCIIEPUMEHTA

Memanpeomemmuvie:

COCTaBJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM uucie ¢ npumeHeHneM cpeacts MKT;

MCIOJIb30BaTh TAKOW BUJI MBICIIEHHOTO (MI€aTbHOT0) MOICTUPOBAHMS, KaK 3HAKOBOE MOJEIIUpOBaHUE (Ha MpUMepe ypaBHEHUH
XUMHYECKUX PEeAKLHi);

pa3nn4ath 00bEM U COJEepKaHUE TOHATHI;

pas3iIn4aTh poAOBOE U BUAOBOE IIOHATHS;

OCYILECTBIATh POJOBUAOBOE ONPENEICHUE ITOHATHA.

COCTaBJISATh Ha OCHOBE TEKCTa cXeMbl ¢ npuMeHenueM cpeacts UKT;

CaMOCTOSATEIBHO O()OPMIISTH OTYET, BKIIOYAIOLINI OMMCAHNE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJOB;

UCIOJIb30BATh MPUOOPETECHHBIE 3HAHUS JJIS SKOJIOTMYECKH IPaMOTHOTO MTOBEJICHHS B OKPY’KAIOIIEH Cperie;

Jluunocmuuvie:

IMIOHUMATh: OCHOBHBIC HCTOPHUYCCKHUC CO6I)ITI/I$I, CBA3aHHBIC C PAa3BUTHEM XUMHH U O6I_HCCTB3; JOCTHKCHHUA B obnacTtu

XUMHUHN H

KYJIbTYpHbIE TpagulUu (B YAaCTHOCTH, HAy4YHBIC TPAJWULMM) CBOCH CTpaHbl; OOLIEMHPOBBIC IOCTHKEHUS B OOJACTH XUMHUHU; OCHOBBI
310pOBOT0 00pa3a KM3HU; IPaBWJIA MOBEJCHUS B UYpE3BhIYAIHBIX CUTYALUsX, CBSI3aHHBIX C BO3AECHCTBUEM pa3IMYHbIX BELECTB; COLMATIBHYIO




3HAYUMOCTh U COJepkKaHUe Mpoeccuil, CBI3aHHBIX C XMMHUEH; OCHOBHBIE NIPaBa U 00S3aHHOCTHU IpakJaHHWHA (B TOM YHUCIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM M KU3HECHHBIM CaMOOIIPECICHHEM; HCIIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUHCKYIO
XMMHUYECKYIO0 HAYKy U YBa)KCHHE K UCTOPUM €€ PA3BUTHS; yBaXKEHUE U MPUHATHE JOCTHKEHUN XUMHH B MUDPE; YBAXKEHHUE K OKPYXKaIOIIUM
(yyamumcs, y4uTessaM, poOAUTEIs M U 1p.)

YMETbh CIIYHIaTh U CIBIIATH MAPTHEPA, NPU3HABATh IIPABO Ka)/J10I0 Ha COOCTBEHHOE MHEHHE U NMPUHUMATh PEUICHHUS C y4eTOM MO3ULUI
BCEX YYAaCTHHUKOB; CAMOYBAKEHHE U SMOI[MOHAIIbHO-TI0JI0)KUTEIbHOE OTHOLIEHHE K cele;

OCO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM ITOCTYIIKAM U I€UCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXATh M OTCTAHMBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOUM
MOCTYIIKaM,;

Pazgen NeS Kpatkue cBeeHusi 00 OpranHnyecKux coequHeHusx (4 yaca)

54 VYrnesonopozasl

55 Kucnoponoconepxaiirie opraHuueckue CoeIMHEHUS
56 Kucnoponoconepxaiirie opraHuueckue CoeIMHEHUS
57 A3oTOcoAepKalue OpraHndecKue CoeAMHEHUs

IInanupyemsble pe3yJbTaThl
Ilpeomemnvie:

XapaKTepU30BaTh CTPOCHUE, O0IIHe PU3NISCKUE U XMMHUECKHUE CBOMCTBA yIIIEBOAOPOI0B. MeTaH, 3TaH, MPOIaH Kak MpeIeibHbIC
YIIICBOZAOPOIbI. DTUJICH U allETUIICH KaK HEeTpeIeibHbIC (HCHACBIIIICHHBIC)YTIICBOI0POIbI.

['openue yriaeBoaopooB. KauecTBeHHbIC peakiiy Ha HEMpeaeIbHbIC COSAUHEHUs. Peakiust JeruIpupoBaHusl.

Kucnoposconepxaiiye opraHudecKiue COeMHEHHs. DTUIOBBIN CITUPT, €ro MoJydeHue, IPUMEeHEHHE 1 (PU3NO0TIOTUIECKOe JICHCTBHE.
TpexaToMmHbIi criupT rauiepruH. KadecTBeHHas peakiins Ha MHOTOATOMHBIC CITUPTBHI.

VYKcycHasi, CTeapuHOBAasi U OJICMHOBAsI KUCIIOTHI — MPEICTABUTENHN Klacca KapOOHOBBIX KHCIIOT.

XKupsl. Mbuia.

A3oTcojiepKale OpraHuuecKie COeTMHCHUSI.

AmuHOrpymnmna. AMHHOKHCIOTB. AMHUHOYKCYCHAsE Kuciora. benku(rmporennsl), uX QyHKIUHU B )KUBBIX opranu3mMax. KadecTBeHHbIC peakiuu
Ha OeJKU.

Memanpeomemubvie:

B JIMAJIOTe C YYUTEIEM YUUThCS BhIPA0AThIBATh KPUTEPHH OLICHKHU M OIIPENENIATh CTENEHb YCIEIIHOCTH BBINOJIHEHUS CBOEH paboThl U pabOThI
BCEX, UCXOMs U3 UMEIOIIMNXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OLIEHKHU U ITOJIB30BATHCSA MMM B XOJI€ OLICHKU M CAMOOLICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTUPYS €€; MOATBEP)KIaTh apryMEHTHI (pakTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYHIATh APYTUX, OBITATHCSI IPUHUMATH IPYTYIO TOUKY 3PEHHs], ObITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PEHHS;




COCTaBIATHL pedepar 1Mo onpeaeeHHoun hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelInTEIbHOE JOKA3aTeIbCTBO.

OpPraHM30BBIBATH Y4EOHOE B3aUMOACHCTBHE B TPyIIE (pacipeaeisTh PO, IOTOBAPUBATHCS APYT C IPYTOM H T. I1.);
npenBuIeTh (IPOTHO3UPOBATH) MOCIECACTBHS KOJIJICKTUBHBIX PEIICHUN;

MOHHUMATh NPUYIUHBI CBOCTO HCYCIICXAa U HAXOAUTDh CHOCO6BI BbIXOJAa U3 3TOH CUTYyalluu,

HUCITIOJb30BAThH HpHOGpeTeHHBIG SHAHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMOBCICHHUA B Opr)KaIOH_IeI\/'I cpeac;

Jluunocmuuvie:

MOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pPa3BUTHEM XHUMHUU W OOIIECTBA; JOCTHUKEHUS B 00JIaCTU XUMUU U
KyJbTYpHbIE TpaJULMHU (B YaCTHOCTH, HaydHbIe TPAJULIMH) CBOEW CTpaHbl; OOLIEMUPOBBIE JOCTHUKEHHS B O0JACTH XMMHH; OCHOBBI
3I0pOBOTO 00pa3a KW3HM; MpaBUIIa MOBEICHHUS B UYPE3BBIYANHBIX CUTYalUsAX, CBSI3AHHBIX C BO3ICHCTBUEM PA3IMYHBIX BEIECTB; COLHATIBHYIO
3HAYMMOCTh U coJepkaHue npodeccuil, CBSI3aHHBIX C XMMHUEH; OCHOBHbBIE MpaBa U 005A3aHHOCTU T'paKJaHUHA (B TOM UHCIIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NMPO(ECCUOHATBHBIM M XU3HEHHBIM CaMOOIIPEICICHHEM; HCIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUUCKYIO
XUMUYECKYIO HAyKy U YBa)K€HUE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHUE U MPUHATHE JOCTHXKEHUI XUMUU B MUPE; YBAXKEHHUE K OKPYKAIOLIUM
(yyarmmmMcs, yauTensM, pOAUTENSIM U JIp.) YMETh CIYIIaTh U CIBIIATh NapTHEPA, MPU3HABATh MPABO KaXXJIOT0 Ha COOCTBEHHOEC MHEHUE U
MPUHUMATh PEUICHUS C YYETOM MO3UIUI BCeX YYACTHUKOB; CAMOYBa)X€HHE U SMOLIMOHAIBHO-TIOJ0KUTEIHLHOE OTHOILIEHHE K cele;
0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U 1€UCTBUSM, IPUHATHIO OTBETCTBEHHOCTH 3a UX
pe3yJIbTaThl; TOTOBHOCTD (MJIM HETOTOBHOCTH) OTKPBHITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM
MOCTYIKaM

Pazgen Ne6 OGoO1IeHne 3HAHMI 0 XMMHUM 32 Kypc 0CHOBHO# mKko.bl. [Toaroroska k OI' (8 uacos)

58 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema J[. 1. Menaeneesa B
CBETE TEOPUH CTPOCHMS aTOMA

59 Buabl XMMUYECKUX CBSA3EHM U TUIIBI KPUCTAJUIMYECKUX pELIETOK. B3anmocBs3b
CTPOCHUS U CBOICTB BEIIECTB

60 Knaccudukanus XuMrudeckux peakifil mo pa3audHbIM npusHakaMm. CKOpocTh
XUMHYECKUX PEaKIUi

61 Juccounarys 3I€KTpOJIUTOB B BOAHBIX pacTBopax. oHHbIE ypaBHEHUS
peakuuii

62 OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUN

63 Knaccudukanms v cBoicTBa HEOPTraHUIECKUX BEIICCTB

64 Tpenunr-recrupoBanue 1mo BapuantaM ['MA npouuisixX J€T U 1eMOBEPCUU

65 Tpenunr-recrupoBanue 1mo BapuantaM ['MA npouuisixX J€T U 1eMOBEPCUU




66

PesepBHOE Bpems

67

PesepBHOE Bpems

68

PesepBHOE Bpems

Iliianupyembie pe3yJibTaThl
Ilpeomemnvie:

HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS [T PEIICHHUS TECTOB M YIIPKHEHHNA
co37aBaTh MOJICIM M CXEMBI JJIs PEIICHHS y4eOHBIX W TO3HABATENbHBIX 3aJa4; OOBEKTHMBHO OIIEHWBATh MH(POPMAIMIO O BEIIECTBaX U
XUMHUYECKUX TTPOIIECCax;

Memanpeomemmnuie:

OTIpEeCIATh NN U 3aJjauu ACSITeIbHOCTU, BRIOUpATh CPEICTBA pealu3alluy LEeId U IPUMEHSITh WX Ha MPaKTUKE; UCIOJIb30BaHUE YMEHUN U
HABBIKOB PAa3JIMYHBIX BHJIOB IMO3HABATEIbHON NEATENbHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (CHCTEMHO-MH(GOpPMaIMOHHBII
aHaJIN3, MOEIMPOBAHNUE) ISl U3yUEHUS Pa3InYHbIX CTOPOH OKPY’Karollel AeHCTBUTEIbHOCTH;

UCIOJIb30BaTh MPUOOPETEHHBIE KITI0YEBbIe KOMIETEHIIMH MTPH BBIITOJIHEHUHU MPOEKTOB U yUeOHO-UCCIIEI0BATENLCKUX 3a1a4 [0 U3YYCHHUIO
CBOMCTB, CITOCOOOB IMOJIYYEHHUS U PACIIO3HABAHUS BEUIECTB; MPUOOPETEHHBIE 3HAHUS JJIs1 HKOJIOTUYECKH TPAMOTHOTO IMOBECHUS B
OKpY>KalollEeH Cpele;

Jluunocmmuuie:

UCIIBITBIBATL: YYBCTBO TOPAOCTH 332 POCCUHCKYI0O XMMHMYECKYI0 HAyKy M YBAXKCHHUE K UCTOPUU €€ Pa3BUTHUSA;, YBa)XKCHUE U IPUHATHUE
JOCTH)KEHUI XMMHUHU B MUPE; YBAKEHHUE K OKPYKAIOIIMUM (YyJalIUMCsl, YIUTENISIM, POAUTEISAM U Ap.)

YMETbh CIYHIaTh U CIBIIATH MAPTHEPA, IPU3HABATh IIPABO Ka)/J0I0 Ha COOCTBEHHOE MHEHHE U NMPUHUMATh PEUICHHUS C y4eTOM IO3ULUI
BCEX YYAaCTHHUKOB; CAMOYBAKEHHE U SMOIIMOHAIbHO-TIOJI0)KUTEILHOE OTHOLICHHE K cele;

OCO3HaBaTh: TOTOBHOCTh (MJIM HEFOTOBHOCTh) K CAMOCTOSITENIBHBIM IMOCTYIIKaM U AEHCTBUAM, IPUHATUIO OTBETCTBEHHOCTH 3a UX
pe3yabTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXaTh M OTCTAMBaTh CBOIO MO3UIUIO0 U KPUTHYHO OTHOCUTHCS K CBOUM
IIOCTYIIKaM
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