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IHOACHUTEJIBHAA 3AIIMCKA

PaGouyas nporpamMmma no xumMum AJs1 9 Kj1acca cOCTABJIE€HA B COOTBETCTBUHM CO CJIeIYIOIIMM HOPMATHBHO-TIPABOBLIM o0ecreyeHueM:

denepanbHbI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO 00IIero 00pa3oBaHMs, YTBEPKACHHBIN MprUKa3zoM MUHOOpHAYKH
Poccum ot 17.12.2010r. Ne 1897 ¢ u3MeHEHUSIMU U TOTIOJIHEHUSIM;
OcHoBHas 0Opa3oBaTtenbHas IporpaMMa ocHOBHOTO ob1ero oopazosanus OAHO «Jluneps» ¢punmman «O6pa3oBarenbhblii ieHTp Cyo00TaY;

VYueonsiii mman OAHO «JIuaepe» pumman «Ob6pazoBarenbhbiii ieHTp Cydb00TaY;

[Ipukaz MwunuctepcrBa obpazoBanus PD «O06 yrBepkaeHuM QenaepaabHOTO TEpeuHs Y4eOHMKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX K
WCIIOJIB30BaHUIO B 00pa3oBaTEbHOM TIpOIecCe) B 00IIE00pa30BaTENbHBIX YUPEKICHHIX, UMCIOIIUX TOCYIApPCTBEHHYIO aKKPEIUTAIUI0 Ha
2021-2022 yuebHbIH TOAY;

«[TonmoxxeHue 0 CTPYKType, MOPSIKE pa3pabOTKU U YTBEPKACHUS pabOUnX MPOrpaMM YIEOHBIX KYpPCOB, IPEAMETOB, TUCIUIUIUH (MOIYIICH)
OAHO «JIunepo» pumman «Ob6pazoBarenbhbiii ieHTp Cyo00Ta»

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

Pabouas nporpamma k iuanu YMK O.C. IN'aGpuensna. Xumus. 7-9 knaccel - M. [Ipoda, 2017 — 124 ¢
Xumus. 9 knace. Yueonuk (aBtop O. C. IN'abpuensn). 320 c.

Meroandeckoe mocodwue. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnankos). 190 c.

Kaura nns yaurens. 9 knacc (aBtopet O. C. T'abpuensn, U. I'. Octpoymos). 400 c.

Pabouas rerpans. 9 kiacce (aBropst O. C. T'abpuensn, C. A. Cnaakos). 224 c.

Kontponbabie 1 mpoBepounbie padboThl. 9 kiacc (aBTopbl O. C. ['abpuensH u np.). 240 c.

Xumus B TECTaxX, 3a/1auax, ynpakaeHusx. 9 xmacc (aBropsr O. C. I'abpuensn, T. B. CmupnoBa). 288 c.
Terpanp nmst 1abOpaTOPHBIX OMBITOB U NMpakTHUecKuX padoT. 9 knacc (aBropsl O. C. 'abpuensn, A. B. Kynosa). 112 c.
Terpanp 11 oneHkH KadecTBa 3HaHUM no xumuu. 9 kiacc (aBropsl O. C. IN'abpuensn, A. B. Kymmosa). 112 c.
XuMHUYECKUH IKCTIEpUMEHT B 1ikoie. 9 kmace (aBTopsr O. C. 'abpuenss u ap.). 208 c.

Xumus. 9 kinacc. JNEKTPOHHOE MYJIbTUMEANIHOE N3JaHUE

CormacHo y4eOHOMY TIJIaHY YUPEKICHHS U TPUMECTPOBOM CHCTEMBlI OOYUYCHHS Ha peaju3alfio 3TOH MpOorpaMMbl OTBOJUTCS 2 Yaca B HEACNT0, 68
4acoB B T'OJ



IInanupyemMble pe3yJbTaThbl 0CBOECHHS Y4eOHOI0 MpeaMeTa.

ConeprkaHue Kypca HarpaBlieHO Ha (pOpMHUpOBaHUE YHUBEPCATBHBIX YU€OHBIX JeHCTBUIL:
JInuHocTHblEe YV

VYyamuecs Haydarcs:

OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIUTHO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPaJIUIINM,
KOTOPBIC OTMPENIETSAIOT pa3Hble 00BSICHEHHS TIPOUCXOISIIETO B MUPE;
C Y4ETOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIpa0aThIBaTh CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC KU3HEHHBIE BOIPOCHI, KOTOPHIE CTABUT
JIMYHBIN KU3HEHHBIN OIIBIT;

YUYUTHCS MPU3HABATH MPOTUBOPEUYMBOCTh U HE3aBEPIIECHHOCTh CBOMX B3TJISA/IOB HA MUP, BO3MOKHOCTh X U3MEHEHUS;

MOHUMATh COLIMAJIbHYIO 3HAYMMOCTh U cofiepKaHue Mmpodeccuit, CBI3aHHbIX ¢ XUMUEH

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

OCO3HaBaTh €IWHCTBO M IEJIOCTHOCTh OKPYXKAIOMIETO MHpPa, BO3MOXKHOCTH €r0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUUN
HayKH;

MOCTETICHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH M TOTOBHOCTh K CaMOOOpPA30BaHUIO, B TOM
YHUCJIC U B paMKax CaMOCTOSITCIILHOU ACATCIIBbHOCTH BHC IIIKOJIBI;

OLICHUBATb KU3HEHHBIE CUTYALlUU C TOYKHU 3peHHs 0€30MacHOro 00pasa *KHU3HU U COXPAHEHUS 37]0POBbS;

OLICHUBATb SKOJIOTUYECKHUM PUCK B3aUMOOTHOILICHUN YEI0BEKA U IPUPOIBI.

(GbopMHPOBATh HKOJIOTMYECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO JACATEIbHOCTD U MOCTYNKH  JAPYTUX JIIOJEH C TOUKH 3pEHUsI COXPaHEHUS
OKPY KaIOIIeH Cpebl - TapaHTa KU3HHU U OJaronoIydrs JIFoAe Ha 3eMIie.

PeryasituBubie YY /|

VYyamuecs Haydarcs:

CaMOCTOATENIbHO 0OHAPYXKUBATh U (HOPMYIUPOBATH YUCOHYIO MPOOIIEMY, OTIPENETIATh 11eb y4eOHOU NeITeTbHOCTH;

BBIIBUTaTh BEPCHU PEIICHHs TMPOOJIEMBbI, OCO3HAaBaTh KOHEYHBIM pe3yJabTaT, BBIOMPAaTh W3 MPEIUIOKCHHBIX BapUAaHTOB W HCKaTh
CaMOCTOSITENTFHO CPE/ICTBA JIOCTHIKCHHUS TSI,

COCTaBIIATH (MHAMBHYaJIbHO WU B TPYIIIE) IJIaH PEIICHHs TPOOJIEMBL;

B JUaJIore ¢ yduTeJICM COBCPIICHCTBOBATL CAMOCTOATCIILHO BBIpa6OTaHHBIe KPUTCPUH OLICHKH

yan_II/IeCH ImoJiydaT BO3MOXKHOCTb HAYYUTBCA:



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

paGOTaTB o MNpeAIOKCHHOMY HJIM CaAMOCTOSATCIBHO COCTABJICHHOMY ILJIaHY, HMCIOJIB30BATh HApAAy € OCHOBHBIMH U JOIOJHHUTCIBHBIC
CpeICcTBa (CIIpaBOYHAS JIUTEPATYPA, CIOKHBIC TPUOOPHI, KOMITBIOTED).

CBOOO/HO TMOJIH30BAThCSl BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH M CaMOOIICHKH, MCXOIS W3 LEIU M UMEIOUIMXCS KPUTEPUEB, pa3inyas
pe3yiabTaT M CIIOCOOBI IEHCTBUIM.

B X0Z€ MPCACTABJICHUSA ITPOCKTA NAaBATh OLICHKY €0 PC3yJibTaTaM.

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

YMETb OLIEHUTh CTEIIEHb YCIEUTHOCTU CBOEH MHIUBUAYATbHONW 00pa30BaTebHOMN 1eATEIbHOCTH.

NaBaTh OLICHKY CBOMM JINYHOCTHBIM KadecTBaM M YepTaM XapakTepa («KakoB s1»), ONpeNeisTh HalpaBJIE€HUsI CBOETO Pa3BUTHA («KAKUM S XOUy
CTaTbh», «4TO MHE JIJISl 3TOTO HAJIO CHIENAThY).

ITo3naBartenbnbie YY /]

VYyamuecs Haydarcs:

aHaJM3UPOBaTh, CPABHUBATD, KJIACCU(UIIUPOBATH U 0000IATH OHITHUS:
1. nmaBaTh ompejereHUe MOHATHIM HAa OCHOBE M3YYEHHOTO HA PA3IMYHBIX MpeMeTax yuyeOHOro MaTepuaa,;
2. OCYHIIECTBIISITH JOTHUYECKYIO OTEPAIAI0 YCTAHOBIICHHS POJOBUIOBBIX OTHOIICHHU;
3. 0000miaTh MOHATHS — OCYIIECTBIIATH JOIMYECKYIO OINEpalrio Mepexoaa OT MOHATHS ¢ MEHbUIMM O00BEMOM K MOHSTHUIO C OOJBIIMM
00BEMOM;
CTPOUTB JIOTHYECKOE PacCyKJCHHE, BKIIOYAIOIIee YCTAHOBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH;
CO3J1aBaTh MOJIENIM C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK O00BEKTa, MPeoOpa30oBbIBATh MOJEIH C IIETbI0O BBISABICHHUS OOIIMX 3aKOHOB,
OTIpENIENIAIONINX JAHHYIO MIPEIMETHYIO 00J1aCTb;
MPEACTABIAT, MH(GOPMAIIMIO B BHIE KOHCIIEKTOB, TAOJIHII, CXeM, TPa(UKOB.

anmnec;l moJrydaT BO3MOKHOCTb HAYYUTbLCA:

npeoOpa3oBbIBaTh MHPOPMAIIMIO M3 OJHOTO BHJA B IPYroi M BIOMpATh yAOOHYIO A1 ce0s popmMy duKcaruu 1 mpecTaBIeHus HHPOPMAIIUH.
MPECTABIATh HH(OPMAIIHIO B ONTUMAIBHOM (hopMe B 3aBHCHUMOCTH OT aJipecaTta;

caMoOMy CO3/1aBaTh MCTOYHMKH WH(GOpPMAIMK PAa3HOTO TUMA W IS pasHbIX ayJUTOpU, cOOMOAaTh MH(MOPMAIIMOHHYIO TMTHEHY M IpaBUia
nH(POPMAIIMOHHOH 0€301acHOCTH;

YMETh UCIIOJIb30BaTh KOMITBIOTEPHBIC 1 KOMMYHHKAIIMOHHBIE TEXHOJIOTUHM KaK HHCTPYMEHT JIJISl IOCTHYKEHUSI CBOUX IIEJICH;

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

Komvmynunkaruubie Y'Y/

VYyamuecst Haydarcs:



CaMOCTOSITEITLHO OPTaHU30BBIBATh YIEOHOE B3aUMOJICHCTBUE B IpyIIE (ONPEneNATh O0IINE eI , PACIPEeIIsATh POIH, TOTOBAPHBATHCS APYT C
JIPYTOM U T.11.);

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

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

yan_II/IeCH ImoJiydaT BO3MOXKHOCTb 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 MO3UIIUN

IIpeamernbie YY /|
VYyamuecst Haydarcs:

OIHCHIBATH CBOWMCTBA TBEPBIX, KHUAKHIX, Ta3000pa3HbBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC MPU3HAKH,

XapakTEepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATH NPUYUHHO-CIEJACTBEHHBIE CBS3UM MEX]Y JaHHBIMU
XapaKTEePUCTUKAMHU BEIIECTBA;

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX MOHATHH «aTOM», «MOJEKYJIa», «XUMHUYECKHHU 3JIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEILIECTBO», «BAIEGHTHOCTBY, HUCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

M300paxkaTh COCTaB MPOCTEHUIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (OPMYT U CYHNTHOCTh XUMHUYECKUX PEAKIMA C MOMOIIBI0 XUMUYECKUX
YPaBHEHUW;

BBIYMCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO JOJII0 XMMUYECKOTO 3JIEMEHTA B COCTMHEHUSX
JUISl OLIEHKH UX MPAKTUYECKOW 3HAYMMOCTH;

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

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

M0JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAaHHEM U XMMHYECKON TOCYIO0M;

MIPOBOAUTH HECIIOKHbIE XMMUYECKHE ONBITHI U HAOMIOJEHUS 3a U3MEHEHHSIMH CBOMCTB BEIIECTB B IMpOIEcCe UX MPEeBpalleHHi; coOIoaaTh
MpaBWJia TEXHUKH 0€30IaCHOCTHU IPU MPOBEIECHUN HAOIIOACHH U OTIBITOB;

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

pacKpsIBaTh CMbICI Iepuoanueckoro 3akona J[. . Menaeneena;

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

XapaKTEpPU30BaTh COCTAB ATOMHBIX SEP U PACIPEACICHUE YHUCIIA 3JIEKTPOHOB O 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKUX 3JIEMEHTOB MAJIBIX
MEPUOJIOB MEPUOANUECKON CUCTEMBI, a TAKKE Kalus U KaJIbLIMS;

pa3nnyaTh BUJIbl XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO M METAININYECKYIO;



n300paxaTh 3JEKTPOHHO-UOHHBIE (POPMYIIbI BEIIECTB, 00Pa30BAaHHBIX XUMUYECKIUMHU CBSI3IMU Pa3HOTO BHUJIA;
BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTATUNYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METAINTNYECKHX;
XapaKTepu30BaTh XMMHUECKHUE DJIEMEHTBl U X COCJAMHEHHS Ha OCHOBE IMOJIOXKEHUS 3JIEMEHTOB B MEPUOJUYECKON CHCTeME U O0COOEHHOCTEMH
CTPOEHHS UX aTOMOB;
XapaKTEepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE MEPUOJAMYECKOTO 3aKOHA M MEPHOJUYECKON CHUCTEMbl XMMHUYECKUX HJIEMEHTOB
. . Menneneena;
OOBSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPUHILUINAIBHOE OTINYHE OT (PU3NUECKUX;
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 BEILIECTB U MPOIYKTOB pEeaKLUH (PEaKIUU COSAUHEHUS, PA3JIOKEHUs, 3aMeIIeHUs] 1 0OMeHa);

2) 1O BBIAETICHUIO WX MOTJIOUICHHUIO TEIUIOTHI (PEaKuu IK30TePMUYECKUE U SHJOTEPMHUUECKHE);

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

4) 1o oOpaTUMOCTH TMpoIiecca (peakiuu oOpaTUMbIE H HEOOPATHUMBIC);

COCTaBJIATh YPAaBHEHUS JJICKTPOJIMTHYECKONW AUCCOLMALIMU KUCIOT, IIENIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHCHUS PEAKLIMIA
oOMeHa; ypaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA,

MIPOTHO3UPOBATh TPOIYKTHl XUMHUYECKUX peakIui 1mo ¢opMynam/Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEICIATh HCXOIHBIC BEIIECTBA IIO
(dhopmynaM/Ha3BaHUSIM TPOAYKTOB PEAKIUH;

COCTaBIISITh YPABHEHUS PEAKIMi, COOTBETCTBYIOUINX MOCIEIOBATEIIEHOCTHU («IIETIOYKE») MPEBPALCHH HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

BBISBJIATH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTEIBCTBYIOIINE O MPOTEKAHUHA XUMUYECKON PEaKIINH;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA;

OIPEIENATh XapaKTeP CpeAbl BOAHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 U3MEHEHUIO OKPACKU UHIUKATOPOB;

IIPOBOJUTH KaUECTBEHHBIC PEAKIINH, [IOATBEPKAAOIINE HAIMYNE B BOJHBIX PACTBOPAX BEILECTB OTACIBHBIX HOHOB

OTIpeNIeNIATh NPUHAAICIKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KIIACCOB/TPYIIL: METAUIbl M HEMETaJUIbl, OKCHJBI,
OCHOBAHMS, KUCIIOTHI, COJIU;

COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HAa3BaAHUSM;

ONPEIEIATh BAJIECHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

COCTaBIIATH (POPMYJIBI HEOPTaHUYECKUX COCAMHEHUH 110 BaJCHTHOCTSAM M CTENEHSM OKHMCIIEHUS 3JIEMEHTOB, a TaKKe 3apsjaM HOHOB,
YKa3aHHBIM B Ta0JIUIE pAaCTBOPUMOCTHU KUCIIOT, OCHOBAaHUHN M COJICH;

OOBSACHATH 3aKOHOMEPHOCTU M3MEHEHUsl (QU3NYECKUX U XMMHUYECKHUX CBOWCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJUIOB) M WX BBICHIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPHOIOB;



Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTePHBIE JAJI TPYIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

Ha3bIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTEPHBIC TSI KAXKI0T0 U3 KJIACCOB HEOPTaHUYECKUX BEIIECTB: KHCIIOT, OCHOBAHHH, COJICH;
MIPUBOUTH IPUMEPHI PEAKITUN, TTOATBEPIKIAIONINX XUMHUECKHE CBOMCTBA HEOPTaHUIECKUX BEIIECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUU U COJICH;
OTIPEIEIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIh B OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX;

COCTaBJISITh OKUCITUTEIIPHO-BOCCTAHOBUTEIBHBIN OayaHC (711 M3YYECHHBIX PEAKIIHi) 10 MPEII0KEHHBIM CXeMaM PEaKInid;

MIPOBOANTH TaOOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB.

anmnec;l oJry4daT BO3MOKHOCTb HAYYUTbLCA:

IpaMOTHO 00pamIaThesi C BEMECTBAMU B IIOBCETHEBHOM KHU3HH;

0CO3HaBaTh HEOOXOJAUMOCTh COOJTIOJICHHS IPABUII SKOJIOTUIECKH OE30MaCHOTO ITOBE/ICHUS B OKPYKAIOIIEH PUPOTHOM CpeIe;

MOHUMATh CMBICTI U HEOOXOAMMOCTH COOJIIOJICHHS TPEINMHUCAHUHN, TpeiaraeMblX B WHCTPYKIHUSAX MO HCIIOJNB30BaHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMUMHH H JIP.;

WCIOJIb30BaTh MPHOOPETEHHBIC KIIFOUEBBIE KOMIIETEHTHOCTH MPU BHITIOJTHEHUH UCCIIEIOBATEIbCKIX MTPOSKTOB MO0 U3YYCHHUIO CBOWCTB, CIIOCOO0OB
MOJIYYEHUS U pacliO3HABAHUS BEIIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEICTBA YCTHOW M TNMHChMEHHOH KOMMYHHKAIIMHM TPH paboTe C TEKCTaMu
y4eOHUKAa W JIOTIOJHUTEIHHON JIUTEepaTypoil, CIpaBOYHBIMU TaOIUIIAMU, TPOSBISATH TOTOBHOCTh K YBKEHUIO MHON TOYKU 3PEHUS IPHU
00CYX/ICHIH Pe3yJbTAaTOB BHITIOJIHEHHONW PaOOTHI;

OOBEKTUBHO OILIEHWBATh WH(OPMALMIO O BEHIECTBAX M XMMHYECKHX MPOIECCaX, KPUTHUYECKH OTHOCHUTHCSA K TICEBIOHAY4YHOU HWH(OpMammu,
HEZ0OPOCOBECTHON peKiaMe, KacarolIecs UCIIOIb30BAHMS PA3JIMYHbIX BEIIECTB.

0CO3HABaTh 3HAYCHUE TCOPETHUCCKUX 3HAHUH IS TPAKTHYECKON JICATEIIEHOCTH YEIOBEKA,;

OIMCHIBATH U3yYCHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHaJTN3a;

NPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX IEePHOAMYECKONW CHCTEMbl XUMHUYECKHX DJJIEMEHTOB Uil OOBSCHEHHS W TPEIBUACHUS CBONCTB
KOHKPETHBIX BEIIECTB;

pa3BuBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD MOCPEACTBOM YTIyOJIeHHs 3HAHUH 00 HCTOPUU CTAHOBIICHUSI XUMHUYECKON HayKH, €€ OCHOBHBIX
MOHATHIA, IEPUOANYECKOT0 3aKOHA KaK OJHOTO U3 BAKHEHUIIINX 3aKOHOB MPUPOJIBI, a TAKIKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.
COCTABIISITh MOJICKYJISIPHBIC ¥ ITOJIHBIC HOHHBIC YPABHEHUS TI0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

MPUBOJIUTH IPUMEPHI PEAKITHI, TOATBEPIKIAIONIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHUX BEIIECCTB;
MIPOTHO3UPOBATH PE3YNIbTATHI BO3ICHCTBUS PA3IMUHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUUYECKOUN peakinu;

MPOTHO3UPOBATH PE3YNIbTAThI BO3ICHCTBUS PA3IMUHBIX ()aKTOPOB Ha CMEIICHUE XUMUYIECKOTO PAaBHOBECHS.

MIPOTHO3UPOBATH XUMHUYECKUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

MIPOTHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTh OKUCIUTEIbHBIC WJIM BOCCTAHOBUTEIBHBIC CBOWCTBA C YYETOM CTEIEHEW OKHCIICHUS
AJIEMEHTOB, BXO/ISIIIUX B €0 COCTAB;



® BBIABJIATH CYIICCTBOBAHUC TeHETHYECKOM B3aMOCBSI3U MCXKAY BCUICCTBAMU B PAAY: IIPOCTOC BEIIECCTBO — OKCHUA — I'HAPOKCUT — COJIb,
® OpraHu30BbIBATH, IPOBOJUTH YYCHHYCCKUC ITPOCKTHI 110 UCCIICAOBAHNIO CBOMCTB BCIIECTB, UMCIOIIUX BAXXKHOC MPAKTHUYCCKOC 3HAYCHHUEC



Conep:xxaHue y4e0OHOro npeamera
Beegenne. O0masi xapakrepucTMKa XHMHYECKHX 3JeMEHTOB M XHMH4YecKHX peakuuil. Ilepmonmueckmii 3axon u Ilepumogmueckas
cucreMa xumudeckux 31eMeHToB /1. . MenneneeBa (/1 uacos)
XapakTepucTrKa 3JEMEHTA 110 €ro nojoxkeHuto B [lepuonnyeckoit cucreme xumuueckux snemeHToB /. M. MenneneeBa. CBolicTBa OKCUIOB,
KHMCJIOT, OCHOBAHMI U COJIEN B CBETE TEOPUH IIEKTPOJIUTUYECKON JUCCOIMAIIUN U OKUCIIEHUS] BOCCTAaHOBJICHMUS.
[TonaTHe O mepexoAHbIX 3eMeHTax. AM(poTepHOCTh. ['eHeTHueckuil psn mepexonHoro sneMeHta. Ilepumonuueckuii 3akoH u Ilepuoanyeckas
cucTeMa xuMudeckux sneMeHToB J[. 1. Mennaeneena.
XuMHYecKask OpraHu3anys KUBOM U HEXKXUBOM NMPUPObI. XUMHUUYECKUM COCTAB s/1pa, MAHTUH U 36MHON KOpPBbl. XMMHUUYECKHUE HIEMEHTBI B KIETKAX
YKUBBIX OPTaHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.
OO0o01meHre cBeIeHUH O XUMHUYECKUX peakiusax. Knaccudukamus XUMUYECKHX pPEaKIHMi MO Pa3IMYHBIM MPHU3HAKaM: «JHCIO U COCTaB
pearupyomux u 00pa3yronuxcsl BEIECTBY, «TEIIoBoi 3G (eKT», «HalpaBlIeHHUE», «U3MEHEHHE CTETIeHEeNH OKUCICHHS 3JIEMEHTOB, 00pa3yIoIuX
pearupymroire BenecTBay, «haszay, «MCrnolib30BaHUE KaTaan3aTopay.
[TonsiTHE O CKOPOCTH XMMHYECKOU peakiuu. PaKkTophl, BIUSIONIME HA CKOPOCTh XUMHUECKUX peakiuid. KaranuzaTopsl u katanus. MHTHOUTOPEI.
AHTHOKCHUIAHTHI.
Jlemoncmpayuu. Paznuansie ¢popmbl Tadbmunsl J{. 1. Menneneea. Monenu aToMoB aieMeHTOB 1—3r0 mepuo1oB. Mojens CTpoeHHUsT 36MHOTO
mapa (monepevHblii paspe3). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peaklUHu OT MPUPOJBl pEarupyrolidX BEIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklMM OT KOHLIEHTPALMU PEarupyroluX BEeIECTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIMHU OT TUIOLIAAN COIIPUKOCHOBEHHUS
pearupyomux BeHlecTB («KHISIIUNA CIIOW»). 3aBHCHMOCTh CKOPOCTH XUMHYECKOW pEakIMh OT TEeMIepPaTyphbl PEearupyromdx BelIeCTB.
['oMoreHHBIN 1 reTeporeHHbIN KaTaau3bl. @epMEeHTaTUBHBIN KaTanu3. THrubupoBanue.
JlabopaTopHble ONBITHI.
1. ITonmyyeHnue ruipokcuia MMHKA U UCCIEIOBAHUE €r0 CBOMCTB.
2. MopenupoBanue noctpoenust llepuoguueckoit cucrembl xumuueckux snemeHToB J[. M. Mennpeneesa. 3. 3amenieHue Keie3oM MeIHU B
pactBope cynabdara memu (II). 4. 3aBHCMMOCTh CKOPOCTH XWUMHYECKOHW pPEAKIUH OT MPHUPOILI PEarnpyrolyux BEHIECTB Ha IpUMEpe
B3aUMOJCHCTBUS KUCIOT C METAJJIAaMU. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKIMU OT KOHLIEHTPALUK PEarupyrolux BEIECTB Ha IPUMEPE
B3aUMOJICVCTBUS IIMHKA C COJITHOM KHUCJIOTOM Pa3IMYHOM KOHLEHTpAuu. 6. 3aBUCUMOCTb CKOPOCTH XUMHWYECKOW PEaKIUM OT TUIOIAIN
COIPUKOCHOBEHMSI PEArupyrolIMX BEIIECTB. 7. MoaenupoBaHUE «KHUIALIETO CI0s». 8. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM PEAKIUH OT
TEMIIEPATYPBl PEATUPYIOLIUX BEILIECTB Ha mpuMepe B3aumojencTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI pa3au4yHOU
TeMriepatypsl. 9. Paznoxenue nepokcuaa Bogopoia ¢ momoinisio okcuaa mapranna (IV) u karamaser. 10. OOHapykeHHe KaTajia3bl B HEKOTOPBIX
MUIIEBBIX MpoaykTax. 1 1. MHruOupoBanne B3auMOACHCTBUS KUCIOT C METAITIAMHU YPOTPOITUHOM.
Paznen Nel. Meraasl (14 uacos)
ITonoxenue Meramios B llepuonnueckoi cucreMe xumuuyeckux emeHToB J[. M. MenneneeBa. Mertaiummyeckass KpUCTAUINYECKAs PELIETKA U
METaJUIMYECKasi XUMUYECKasl CBS3b.



O6mme ¢puznveckue cBoricTBa MeTayioB. CIiaBbl, UX CBOMCTBA M 3HAYCHUE. XMMUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a TAaK)Ke B
CBETE HX IMOJIOKCHHUS B SJICKTPOXHUMHUECKOM PSIIy HAMPSHKEHUH MeTauioB. Koppo3ust MeTamioB U criocoObl 00psObI ¢ Heil. MeTalibsl B IPUPOJE.
OO6mwme crmocoObl UX TOTYyYCHHUS.

OO0mast xapakTepUCTUKA MIETOYHBIX METAIIOB. MeTauiel B pupoje. O6mue crnocoOsl ux nonydenus. Ctpoenue aromoB. [llenodnsie MeTams
— MpocThle BelecTBa. BakHelne coelnHEHus IIEI0YHBIX METAUIOB — OKCHJIbI, THIPOKCHUJIBI U COJHU (XJIOpUIBI, KapOOHATHI, Cylb(aThl,
HUTPATHI), UX CBOWCTBA M IPUMEHEHHE B HApOIHOM Xo3siicTBe. Kanuiinbie y1o0peHus.

OO6mrast xapakTepucTUKa neMeHToB riaBHoi moarpynmsl [ rpynmel. Ctpoenue atomoB. lllenoyHo3emMenbHbIE METAIBI — MPOCTHIE BEIIECTBA.
Baxxueiiime coeauHEHHs MIETOYHO3EMENBHBIX METAIOB — OKCHIBI, THAPOKCUABI M CONH (XJIOPUABI, KapOOHATBI, HUTPATHI, CYIb(}aTHI,
(docdarer), UX CBONCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.

Amomunuii. CTpoeHne aroma, (U3NUeCKHe U XUMUYECKUE CBOMCTBA MPOCTOro BemecTBa. COeAMHEHHS aTFOMUHUS — OKCUJ i THAPOKCHUJ, UX
amdoTepHbIid xapakTep. Baxneitmue conu amomunus. [[puMeHeHne aTloMUHUS ¥ €70 COCTUHECHHM.

Kenezo. Ctpoenue aroma, pusnueckue U XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTna. | eHernyeckue psaabl Fe2+ u Fe3+. Baxueiimue comu
Keme3a. 3HAUCHUE HKeJle3a U €ro COeAUHEHUH ISl TPUPOJIbl U HAPOJAHOTO X035 CTBA.

Hemoncmpayuu. OOpa3ipl METOYHBIX U IIETOYHO3EMENbHBIX MeTaioB. OOpa3isl CIuiaBoB. B3ammojeicTBiue HATpus, JUTHS U KaJbIUs C
BOJI0M. B3ammoeiicTBe HaTpusi U Mardus ¢ KUCIopoioM. BzanmopeiicTBue MmetaiioB ¢ Hemetaiamu. [lomyuenue rumpokcuaon xenesa (II) u
(1.

JlabGopaTopHble ONBITHI.

12. B3aumojeicTBUE pacTBOPOB KHUCIOT U cose ¢ MetauiaMu. 13. O3HakoMieHHe ¢ pynamu skenesa. 14. OxpalluBaHUE INIAMEHU COJIIMU
IETOYHBIX MeTauoB. 15. B3aumopelictBue kanblusi ¢ Bomoil. 16. IlomyueHne TuapoKcHIa KajdblMs W MCCIEAOBAaHUE €ro CBOMCTB. 17.
Ilonydyenne ruapokcuia allOMHHHUS W HCCIEeNOBaHUE e€ro cBoicTB. 18. B3ammopelicTBue sxene3a ¢ comstHOM kuciotod. 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 MOJIYYEHHUE COCTMHEHUN METAJIOB.

Pa3znen Ne3. Hemeranasl (24 uacos)

OO6mrast xapakTepucTUKa HEMETAUIOB: mosokeHue B Ilepuommveckoit cucteme xumudeckux ayiemeHtoB [[. M. MenpaeneeBa, ocoOeHHOCTH
CTPOEHHUSI aTOMOB, 3JEKTpoOTpuUaTeNbHOCTh (D0) Kak Mepa «HemeTtalmuyHocThy, psia 0. Kpucrammmyeckoe CTpoeHHE HEMETAIIOB —
MPOCTHIX BemlecTB. AioTponus. Guznueckue cBocTBa HeMeTauioB. OTHOCUTENBHOCTD MOHIATUN «METaD) U «HEMETAILI».

Bonopoa. Ionoxenne Bogopoaa B [lepuoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB . . MengeneeBa. CTpoeHUE aTOMa ¥ MOJICKYJIbI.
du3nueckre 1 XMMUUYECKHE CBOMCTBA BOJOPO/Ia, €r0 MOTYyYEHUE U IPUMEHEHUE.

Bona. Ctpoenne Monekynbl. Bogopomnas xumuueckas cBsizb. OU3MYECKHME CBOMCTBA BOABL. AHOMAJIMHM CBOWCTB BOnbI. ['mapoduibHble U
ruipodoOHBIC BemecTBa. XUMHYECKHE CBOWCTBAa BOJBL. KpyroBopoT Boabl B mpupoze. Bomooumctka. Asparus BoAbl. BEITOBBIE (UIBTPHI.
MuHepanbHbie BOJbI. ucTHinpoBaHHas BoJia, €€ MOJy4YeHHE U IPUMEHEHHE.



OO6mrast xapaktepuctuka rajgoreHoB. CtpoeHue aTtomoB. [IpocThie BemecTBa W OCHOBHBIE COEIWHEHHUS TaJOreHOB, MX CBoWcTBa. KpaTkue
CBelleHUs 0 XJope, Opome, prope u noxe. [IpumMeHeHue raloreHoB U UX COSIMHEHH B HAPOIHOM XO35HCTBE.

Cepa. CtpoeHue aromMa, aJuTOTPOIMs, CBOMCTBAa W IpuMeHeHue poMmOudeckoit cepbl. Oxcunbl cepol (IV) u (VI), ux momydenue, cBoicTBa U
npuMmeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX IIPUMEHEHUE B HAPOIHOM X03sicTBe. IIpon3BOACTBO CEPHOI KUCIIOTHI.

A30T. CTpoeHHE aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BELIECTBA. AMMHUAK, CTPOEHHUE, CBOMCTBA, MOJy4eHUuEe U nnpuMeHeHnre. Coau aMMOHUs,
ux cpoiictBa u nmpumenenne. Okcunsl azora (II) u (IV). A3oTHas kucnoTa, ee CBOMCTBA U mpuMeHeHue. HUTpaTel M HUTPUTHI, pobiaemMa ux
coJiepKaHUs B CEITbCKOXO03IUCTBEHHOM MPOAYKIIMH. A30THBIC YI00PECHHUS.

®ocdop. CtpoeHue aToma, aJUIOTPONHsL, CBOICTBA Oestoro u KpacHoro ¢gocopa, ux npuMeHeHre. OCHOBHbIE coenuHeHus: okcu pochopa (V)
u oprodochopHas kucnota, pocharsr. DocdopHbie yroOpeHus.

VYrnepon. CTpoeHue aToma, autoTpomnws, cBoricTBa Moaudukanuii, npumenenue. Okcuasl yraepoaa (II) u (IV), ux cBoiicTBa U NMpUMEHEHHE.
KapOoHnaTsl: KanpLuT, coAa, MOTAlll, X 3HaYeHHE B MPUPOJE U KU3IHHU YeIOBEKa.

Kpemuuii. CtpoeHne aroma, KpUCTAILIMYECKUM KPEMHMM, €ro cBoiicTBa U npuMeHenue. Oxcupn kpemuus (IV), ero npupoansie pa3HOBUAHOCTH.
Cunukarsl. 3HAYEHUE COCIMHEHUN KPEMHUSI B )KUBOW U HEXKUBOM Tipupoe. [IoHsATHE 0 CUITMKATHON MTPOMBIILIEHHOCTH.
Hemoncmpayuu. OOpa3ipl TaJOreHOB — MPOCTHIX BEIIECTB. B3ammoseiicTBUe rajJoreHOB ¢ HaTpUEM, C AITIOMHUHUEM. BbITecHeHHE XJI0poM
OpoMa wWiIM #oma W3 pPaAcTBOPOB HX cojied. B3aumopelicTBue ceppl ¢ MeTalllaMd, BOJOPOJIOM HW KHCIOpOAOM. BzammoneiicTBue
KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbto. [lorolienue yriaemM pacTBOPEHHbBIX BEIIECTB WM ra30B. BoccTaHOBIEHNE MeU U3 €€ OKCUAA
yriem. OOpa3iel MPUPOIHBIX COSAMHEHHH Xjopa, cephl, dochopa, yriaepona, kpemHus. OOpas3ibl BaXKHEWIIUX I HAPOTHOTO XO3SMCTBA
cynb(aroB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlabGopaTopHble ONBITHI.

20. ITomyuenue u pacrnozHaBaHue Bogoposa. 21. MccienoBanye NOBEpXHOCTHOIO HATSKEHUS BOAbI. 22. PacTBOpeHHe IepMaHraHarta Kajaus Uiu
MEeITHOTO Kyropoca B Boze. 23. ['maparanus ode3BoxkerHHoro cyiabdara menu (II). 24. M3roroBnenne runcoBoro ormnedarka. 25. O3HaKOMIICHHE C
KOJIJICKIMEeH OBITOBBIX (puiIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MMHEPaJIbHON BoIbl. 27. KauecTBeHHas peaklus Ha TajloreHuj - UOHBL 28.
[Tonyuenue u pacrosHaBanue kuciopona. 29. 'operue cepsl Ha Bo3ayxe u B kuciopoje. 30. CpoiicTBa pa30aBieHHON CepHOM KHCIOTHL 31.
W3zyuenune cpoiictB ammuaka. 32. PacmosznaBanme comneil ammonusi. 33. CBoiicTBa pa3z0aBiieHHON a30THOW KUCIOTHL. 34. B3aumopelcTBue
KOHIICHTPHUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbio. 35. 'operue ¢pocdopa Ha Bo3ayxe u B Kuciaopoze. 36. Pacno3snaBanne gocdaros. 37. 'openne
yrist B kucnopoje. 38. [lonydenue yronbHOM KUCIOTH U u3ydeHue ee cBoicTB. 39. Ilepexon kapOoHaToB B runpokapoonatsl. 40. Pa3noxenue
runpokapOonara Hatpus. 41. [TonydeHne KpeMHEBOM KHCIOTHI U M3yUEHUE €€ CBOUCTB.

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

IIpakTnyeckue padoTsi:

No2 Perienune skciepuMeHTAIbHBIX 3a7a4 o Teme «lloarpynmna ragoreHoB»

Ne3. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpymnmna kuciopona»

Ne4. Tlonydenue, cobnpanue U pacrio3HaBaHHE ra30B

Pazgen NeS Kpatkue cBeieHus 00 OpraHnyecKux coequHeHusx (4 yaca)



BemecTBa oprannyeckue 1 HEOpraHU4eCKHe, OTHOCUTENILHOCTh IMOHATHUS «OpraHuYecKue BeuiecTBay. [IpuunHbl MHOr0OOpa3usi OpraHuyecKux
coeMHEHNH. XUMUYECKOE CTPOSHUE OPTaHUYECKUX COSTMHEHUN. MONEeKyIspHBIE U CTPYKTYPHBIE (DOPMYIIBI OPraHUIECKUX BEIIECTB.

MeraHn u 3TaH: cTpoeHue MoJiekyil. ['openne Merana u tana. JleruapupoBanue stana. [[pumenenne metana.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTUIICHA. J[BOMHAs CBA3b. B3aumonelcTBue 3TUIICHA ¢ BOAOU. Peakiuy nmonuMmepusanuu STUICHA.
[TonusTHiieH 1 ero 3Ha4eHHe.

[TonsiTue 0 MpeeabHbIX OJHOATOMHBIX CIIUPTAX Ha MPUMEpPaX METaHOJIa U ATaHoJa. TpexaTOMHBIN CIUPT - TTIULEPHUH.

[TonsTre 06 anpaeruaax Ha NpUMeEpe YKCYCHOTO anbieruaa. OKuciaeHne anbIeruia B KUCIoTY.

OIHOOCHOBHEIE MpeeNbHBIE KAPOOHOBBIE KUCIOTHI HAa MPUMEPE YKCYCHOM KUCIOTHL. Ee cBolicTBa 1 mpuMeHeHne. CTeapruHOBasi KUCIIOTa KaK
MIPE/ICTaBUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuuu sTepudukanyiv 1 MOHATHE O CIOKHBIX dpupax. JKUpbl Kak CI0XKHBIE 3()UPHI TIHIIEPHUHA U KUPHBIX KUCIIOT.

[TonstTre 06 aMmuHokucnoTax. Peakunu nonukonaeHcanuu. benku, ux ctpoeHue u OMoI0ruueckas pob.

[Tonstue 06 yrneBonax. ['moko3a, ee cBoiicTBa u 3HaueHue. Kpaxmain u niemmtosno3a (B CpaBHEHHH ), UX OMOJIOTHYECKAas! POJIb.
Jlemoncmpayuu. Moaenu MOJIEKYJI METaHa M IPYTUX YIIIEBOAOPOI0B. B3anMoeiicTBre aTuiaeHa ¢ OpOMHOM BOJION M pacTBOPOM MEpMaHTaHaTa
kanus. OOpasibl dTaHoNa U rniepruHa. KadecTBeHHas peakilus Ha MHOTOAaTOMHBIE criupThl. [lomydeHne ykeycHO-3TiioBoro 3¢upa. OMbUIeHHE
xupa. BzanmozeiicTBre I1I0K03bl ¢ aMMUAYHBIM PacTBOPOM OKcujia cepedpa. KauecTBeHHast peakuus Ha Kpaxmadi. Jloka3zaTenbcTBO HATMYUS
(YHKIIMOHATBLHBIX TPYIII B PACTBOPAX aMUHOKHUCIIOT. ['opeHre OeNKoB (IIepCTH WK NTHYBUX NepheB). L[BeTHBIE peakiuu OeNKOB.
JlabopaTropHble ONBITHI.

42. UzrotoBiieHue MoJieNeil MOJIEKyYJl yriieBoiopoioB. 43. CpoiicTBa rauniepuHa. 44. BzanumoneiictBue rioko3sl ¢ ruapokcuaom meau (II) 6e3
HarpeBaHus U Npu HarpeBaHuu. 45. BaumoaencTeue kpaxmaiia ¢ HoJoM

Paznen Ne6 OGoO1menne 3HaAHUIA 0 XMMHUH 32 Kypc ocHOBHO# 1miko.abl. [loaroroska k OI'D (8 uacos)

[Tepuonuueckuii 3akoH u I[lepuonuueckas cucrtema xumuyeckux snemeHToB J[. M. MenneneeBa. @U3MYECKU CMBICT MOPSIKOBOTO HOMEpPA
3J€MEHTa, HOMEPOB MEPUOJA U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB U MX COCJWHEHUM B MEPUOAAX U TpyIIMax B CBETE
MPEACTABIEHUI O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAYEHUE NIEPUOIUYECKOrO 3aKOHA.

Buapl XUMUYECKUX CBSA3EH U TUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOEHHS U CBOWCTB BEILECTB.

Knaccudukanus XMMHUYECKUX peakIMil MO pa3IUYHbIM MpPU3HAKAM (YHCIO M COCTAaB pEarupyrolmux M oOpa3ylouIuxcs BELIECTB; HaTWYHE
TpaHuUIlbl pa3aena (a3; TerIoBoi 3G GeKT; N3MEHEHUE CTETICHEe OKUCIICHHS aTOMOB; UCIIOJIb30BaHUE KaTaln3aTopa; HalpaBIcHHe

nporekanus). CKOpOCTh XMMHUYECKUX peakiuii U (akTopsl, BIUgOmMUe Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUH M CIIOCOOBI CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHSI.

[Ipoctbie u cioxHbIE BemiecTBa. MerTamuibl U HeMeTauibl. ['eHeTudeckue psiapl MeTala, HeMeTalla U MepexonHoro merama. OKcuabl
TUAPOKCHIBI (OCHOBAaHMSI, KUCIIOTHI, aM(OTEpHBIE THIPOKCUIBI), coiid. VX cocTaB, Kitaccudukams



TEMATHYECKOE IINTAHUPOBAHHUE

Ne Haspanue paznena KonnuectBo
JacoB JlaboparopHbIx 1 KoHTponbHbBIX
MPAKTHYECKUX padboT pabot
1 Benenune. O0mas xapakTepucTUKa XUMUYECKHIX JIEMEHTOB U 11 1
XUMHYECKUX PEAKITUH.
2 MerTamisl 14 1
3 | Ilpaktukym 1 «CBoiicTBa METAJJIOB M UX COEIUHEHMID 1 1
3 Hemeramisr 24 1
4 | Ilpaktukym 2 «CBOICTBa COEAMHEHUN HEMETAIIIIOB) 3 3
5 Kparkue cegeHust 06 opraHnuecKuX COSAMHEHUSIX 4
6 | O0oOmeHre 3HaHUH IO XUMUH 32 KyPC OCHOBHOM ILIKOJIBI. 8
IToaroroBka x OI'D
7 | PesepBHOE Bpems 3
8 Hroro: 68 4 3




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

Ne

ypokKa

HanmenoBanue pa3zenoB U TeM

[ImanoBbIe cpoKH
MIPOXOXKACHUS
TeM

dakTHuecKue
cpoku (/v
KOPPEKITHS)

[Ipumeuanue

Beenenne. O0masi xapaKTepUCTHKA XHMHYECKHUX 3JIEMEHTOB U XuMn4yecknx peakuuii. [lepnonnyecknii 3axon u Ilepuoanyeckas cucrema
xumudeckunx iemeHToB [I. U. MenneneeBa (// uacos)

1 Wuctpykrax no Th mpu padore B kabuHeTe XUMUHU. XapaKTePUCTUKA 02.09.2021
3JIeMeHTa 1o ero nonoxxkenuto B [ICXD.
2 XapakTepHucTHKa 3J1€MEHTa o ero nosioxkeHuro B [ICX0. 07.09.2021
3 AMdoTepHbIE OKCUABI U THAPOKCHIBI 09.09.2021
4 [Tepuonuueckuii 3akoH u [lepuonnueckast cucrema [[.M.Menzaeneesa B cBere
Y4EHHS O CTPOCHUH aTOMa 14.09.2021
5 XHUMUYECKasi OpraHU3aIMs KUBOU U HEKUBOW PUPOBI 16.09.2021
6 Knaccuukanus XuMHYECKUX PeakIfii O Pa3InYHbIM OCHOBAHHSIM 21.09.2021
7 [ToHsITHE O CKOPOCTH XMMUYECKOUN peaKInu 23.09.2021
8 KaranuzaTopsl 28.09.2021
9 O06o001IeHre U cucTeMaTH3anus 3HaHui 1o TeMe «BBeaenne. OO1as 30.09.2021
XapaKTEPUCTUKA XUMUYECKUX DJIEMEHTOB U XUMUYECKUX PEAKIUM.
[Tepuonnueckuii 3akoH u [leprnoanueckas cucTteMa XUMUYECKUX 3JIEMEHTOB
H. . MenneneeBay
10 O06o001IeHre U cucTeMaTH3anus 3HaHui 1o TeMe «BBeaenne. OO1as 12.10.2021
XapaKTEePUCTUKA XUMUYECKUX DJIEMEHTOB U XUMUYECKUX PEAKIUM.
[Tepuonnueckuii 3akoH u [leprnoanueckas cucTteMa XUMUYECKUX 3JIEMEHTOB
H. . MenneneeBay
11 Kontpoabnas padora Nel o teme «BBenenue. O01mas XxapakTepucTuka 14.10.2021

XMMHYECKUX 3JIEMEHTOB M XMMUYECKUX peakiuii. [leppoandecknii 3aKoH u
[lepuonnueckas cucrema xumuueckux 3aeMeHToB 1. 1. Menneneesay

Iiianupyembie pe3yibTaThl
IIpeomemnvie




MCIIOJIB30BaTh MPU XapaKTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHATUS: «XUMUUYECKas PEaKLUI», «PEaKIUU COCTUHECHUN», «PeaKInu
Pa3oKEeHUs», «peakuu oOMEHay, «PeaKkluu 3aMeIEHUs», «PEaKuu HeHTpalIu3aluny, «3K30TePMUUYECKUE PEAKLIUNY, «IHAOTEPMUUYECKHE
peakuumy», «00paTUMBIC PEaKIUN», KHEOOPATUMBIC PEAKIIUN», KOKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHIY, KTOMOTCHHBIC PEAKIIUN,
«TeTEPOTEHHbIE PEAKIINNY», «KATAIUTHUYECKUE PEAKIINN», HEKATAIUTHYECKHE PEaKLUNy, «TEII0BON () PEKT XUMHUYECKON peaKIuu»,
«CKOPOCTh XUMHYECKOU peakIuu», «KaTalu3aTopy;

XapaKTepPU30BaTh XUMHYECKHUE IIEMEHTHI 1—3-r0 meproA0B MO UX MOJ0XKEHUI0 B [lepuoandeckoi cucteMe XUMUYECKUX 3JI€MEHTOB /.
W. MenzaeneeBa: XUMUYECKUM 3HAK, MOPSAKOBBIN HOMEp, IEPUOJ, TpYyIlNa, MOArPYINa, OTHOCUTENIbHAs aTOMHas Macca, CTPOCHHE aToMa
(3apsin siapa, YMclio MPOTOHOB U HEUTPOHOB B siipe, OOIIee YUCIO AIEKTPOHOB, paCIpeesieHHe 3JIEKTPOHOB MO SJEKTPOHHBIM CIIOSIM,
MpOCTOE BemecTBO, (¢opmyia, Haz3BaHWE M THUN BBICHIETO0 OKCHIAa U THAPOKCHAA, JETY4ero BOJOPOJHOTO COETUHEHMS (11
HEMETAJJIOB));

XapakTepu30BaTh 00IIME XUMUUECKHE CBONCTBA aM(POTEPHBIX OKCUAOB U THIPOKCUIOB;

MPUBOJIUTH MPUMEPHI PEAKIUi, MOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCUJIOB U TUIPOKCUIOB;

JaBaTh XapaKTEPUCTUKY XMMHUYECKHX PEAKIHMA MO YUCIYy U COCTaBY HMCXOJTHBIX BEIIECTB U MPOJIYKTOB PEAKLWHU; TEIUIOBOMY 3 (heKTy;
HalpaBJICHUIO MPOTCKAaHUA PpCaKUU; HU3MCHCHUIO CTEIIEHEH OKUCICHUS OJICMCHTOB; arp€raTHOMY COCTOSHUIO HCXOAHBIX BCIICCTB;
Y4acTHIO KaTaJIu3aTopa;

OOBSACHAT, M NTPHUBOAUTH IPUMEPHl BIUSHUS HEKOTOPHIX (PAKTOpOB (NMpUpOJa pearupyrollux BeLIECTB, KOHLEHTpAIHs BELIECTB,
JaBJIEHUE, TEMIIepaTypa, KaTaau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHS PEAarupyIOIUX BEIIECTB) HA CKOPOCTh XUMMUYECKUX PEaKIIUii;
HaOJII0/1aTh U ONMMCHIBATh YpaBHEHHS PEAKIMl MEXy BEIIECTBAMH C MOMOIIbIO €CTECTBEHHOIO (PYCCKOIO MM POJHOTO) Si3bIKa U SI3bIKA
XUMUU;

MNpOBOAUTDH ONBITHI, IOATBCPIKAAOINC XUMHUYCCKUC CBOMICTBa aM(bOTepHBIX OKCHUIOB U TUAPOKCUIAOB; 3aBUCUMOCTb CKOPOCTHU XUMHUYECKOU
peakuuu OT pa3IMUHbIX (AKTOPOB (NMPUPOJAA PEarupyroUINX BEUIECTB, KOHLEHTPAIHs BEIIECTB, JABJICHHE, TEMIEpaTypa, KaTaau3aTop,
MMOBEPXHOCTh CONMPUKOCHOBEHUS PEarupyroIuX BEIIECTB)

® OOBSCHATH MPHPOAY M CHOCOOBI OOpa3oBaHUS XUMHUYECKOW CBS3U: KOBAJICHTHOW (TIONSPHOM, HEMOJSIPHOW), MOHHOHM, METaJLTHYEeCKOM,
BOJOPOJAHON — C IIEJIbIO ONPEAEIEHUS XUMUYECKON aKTUBHOCTH BEILIECTB;
® YCTaHABJIMBATh [IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY CTPOCHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U NEPUOAUYECKHM U3MEHEHUEM CBOKCTB
XUMHUYECKHX HJIEMEHTOB U UX COETMHEHHI B COOTBETCTBHH C MOJIOKEHUEM XUMHUUYECKHUX JIEMEHTOB B IEPUOINYECKON CUCTEME;
Memanpeomemmuvie

OTpeAessaTh LeNb Y4eOHOU NeATEIbHOCTH C MOMOIIBI0 YYUTENS U CaMOCTOSITEIbHO, UCKaTh CPEJCTBA €€ OCYIIECTBJICHUs, paboTas 1o
IIJIaHYy, CBEPATH CBOU JIEUCTBUS C LI€JIbIO U MTPU HEOOXOIUMOCTH UCIPABISATh OUIMOKH C TTOMOILBIO YUUTENSI 1 CAMOCTOSTEIBHO;
OTIpeaesATh BU/IbI KIACCU(PUKAINH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYUIECTBIATH NPSIMOE N€TYKTUBHOE 10Ka3aTEIbCTBO.




® COCTaBIIITh AHHOTAIMIO TEKCTA; CO3/IaBaTh MOJIEIH C BBHIIEICHUEM CYIIECTBEHHBIX XaPAKTEPUCTHK OO0BEKTa W MPEACTABICHHEM HX B
MPOCTPAHCTBEHHO-rpa)UueCKOM MIIH 3HAKOBO-CUMBOJIMUECKOU popme;

Jluunocmuuvie:

® [IOHMMAaTh: OCHOBHBIE HCTOPUYECKNE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XUMUU U OOILECTBA; JOCTUKEHUS B 00JIACTH XUMUU U
KYJIbTYpPHBIE TPaIULUU (B YACTHOCTH, Hay4YHbIE TPAJAULIUN) CBOEH CTpaHbl; 00IIEMUPOBBIE JOCTUKEHUS B 00J1aCTH XUMHUH; OCHOBBI
310pOBOTO 00pa3a )KU3HU; IPaBUIIa MOBEACHHS B UYPE3BBIYANHBIX CUTYAIMSIX, CBI3aHHBIX C BO3JICHCTBUEM Pa3IMYHBIX BEIECTB; COIIUAIBHYIO
3HAYUMOCTh U COJepkKaHue Npodecchuii, CBI3aHHBIX C XUMHUEH; OCHOBHBIE NIPaBa U 00S3aHHOCTHU I'paKJaHUHA (B TOM YHCJIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, TPO()ECCHOHATBHBIM U KU3HEHHBIM CAMOOTMPEIEICHUEM; UCIIBITHIBATE: YyBCTBO FOPAOCTHU 32 POCCHHMCKYIO
XMMHUYECKYIO HayKy U yBa)XXEHHE K UCTOPUU €€ Pa3BUTHS; yBAXKEHUE U IPUHIATHE TOCTHXKEHUH XMMHUH B MUPE; YBAXKEHHE K OKPYKAIOIIUM
(yyamumcs, y4uTessaMm, pOAUTEIs M U 1p.)

e yMETh CIyHIaTh U CIBILIATH NAPTHEPA, IPU3HABATh MIPABO KAKJOTO HA COOCTBEHHOE MHEHUE U IPUHUMATh PELICHUS C y4€TOM MO3ULUI
BCEX YYAaCTHHUKOB; CAMOYBAKEHHE U SMOIMOHAIbHO-TI0JI0)KUTEIbHOE OTHOLIEHHE K cele;

® 0CO3HaBaTh: FTOTOBHOCTbH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM IIOCTYNKAaM U JE€HCTBUAM, IPUHATHIO OTBETCTBEHHOCTH 3a UX
pe3yabTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXaTh M OTCTAMBaTh CBOIO MO3UIUI0 U KPUTHYHO OTHOCUTHCS K CBOUM

MOCTYIKaM;
Pasznen Nel. Meraasl (14 uacos)
12 [Tonoxxenne metaios B [ICXD u 0COOEHHOCTH CTPOCHUS UX aTOMOB. 19.10.2021
duznveckue croiicTBa MeTaaioB. CIlIaBhbI.
13 XUMHYECKHE CBOMCTBA METAJIJIOB 21.10.2021
14 Mertasel B npupoje. Obume crnocoObl UX MOTyYSHHS 26.10.2021
15 [ToHsiTHE O KOPPO3UU METAIIIIOB 28.10.2021
16 OOm1ast xapakTepucTiKa 31eMeHTOB [A rpynmbl. CoeinHeHHs HIeTOYHBIX 02.11.2021
METAIIJIOB
17 OOm1ast xapakTepucTika 31eMeHTOB [A rpynmbl. CoeinHeHHs HIeTOYHBIX 04.11.2021
METAIIJIOB
18 Illenouno3zemenbabie MeTaIbl. CoeTMHEHUS IIETIOYHO3EMEIbHBIX METAIIJIOB 09.11.2021
19 [Iemouno3eMenbHbIe MeTalLIbl. CoeqUHEHUS IICI0YHO3EMEIbHBIX METAILIIOB 11.11.2021
20 AJIOMUHHUH ¥ €r0 COEIUHEHHUS. 23.11.2021
21 ATIOMUHHUH B €T0 COCIUHCHUS. 25.11.2021
22 Keie3o u ero coenuHeHnsa 30.11.2021




23 Keie3o u ero coenuHeHnsa 02.12.2021
24 O06006111eH1Ee 3HaHUH 10 TeMe «MeTaJuIBI» 07.12.2021
25 KonTpoabHas padora Ne2 o teme «MeTajuib» 09.12.2021

Ilianupyembie pe3yibTaThl
Ilpeomemnvie:

HCIIOJIb30BATh MPH XapaKTEPUCTHKE METAUIOB M WX COCAUHEHHN MOHATHUSA: «METAJUIbI», «PsJ AaKTUBHOCTH METAJUIOB», «ILEJIIOYHBIE
METAJIBI», «IIEJIOYHO3EMEIbHBIE METAJUIbIY, UCI0JIB30BATh UX MPU XapaKTEPUCTUKE METAIIOB;
JaBaTh XapaKTePUCTUKY XUMHYECKUX JJIEMEHTOB-METAIOB (LIETOYHBIX METANJIOB, MAarHus, KalblUs, AJTIOMUHHSI, Kejie3a) MO0 HuX
nonoxkeHuro B llepuonmyeckoit cucreme xumuueckux snemeHToB [[. M. MeHneneeBa (XHMUYECKUU 3HAK, MOPSIKOBBII HOMED,
MepUuoJ, TpyIlmna, MOArpynmna, OTHOCUTENIbHAs aTOMHAas Macca, CTpOeHHE aTtoMa (3apsia siapa, YuMcio MPOTOHOB M HEUTPOHOB B sApe,
o0Ilee YMCIIO DJIEKTPOHOB, pACIpPECNICHHE JJIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO, (opMysa, Ha3BaHWE U THII
BBICIIIETO OKCHJIA U THAPOKCHUIA);
Ha3bIBaTh COCIMHEHUS METAJIJIOB M COCTABIIATH UX (DOPMYIIBI IO Ha3BAHUIO;
XapaKTepu30BaTh CTPOCHHE, 00Me (PU3nUecKue U XUMUUECKHE CBOWCTBA IIPOCTHIX BEIIECTB-METAIJIOB;
OOBSICHATh 3aBUCUMOCTH CBOWCTB (MJIM MPEICKA3bIBaTh CBOWCTBA) XMMHYECKHX 3JEMEHTOB-METAUIOB (PaJnyC, METAJUTMYECKHE CBOWCTBA
3JIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMU COCIMHEHUN (KHCIOTHO-OCHOBHEIE CBOMCTBA
BBICIIUX OKCHAOB M THUJIPOKCUIOB, OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbIE CBOWCTBA) OT moioxkeHus B Ilepuoanueckoit cucreme
xuMudeckux snemeHToB [[. 1. Menpeneena;
OMKCHIBATh OOIIME XUMUYECKHE CBOMCTBA METAJIJIOB C TOMOIIbIO €CTECTBEHHOIO (PYCCKOTO MJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
OIUCHIBATh XUMHYECKHUE CBOMCTBA IIEJTOYHBIX U IIEJIOYHO3EMEIIbHBIX METAJIOB, a TAKKE AJTIOMUHUSA U KEJle3a U UX COCIMHECHUN

« TIOMOIIbIO €CTECTBEHHOI'0 (PYCCKOTO MJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUHU;
BBITIOJIHSITh, HAOIOJATh U OMKUCHIBATH XUMHUUYECKHI SKCIEPUMEHT HO PACIIO3HABAHUIO BaXKHEHIITNX KaTHOHOB METAJUIOB, THIPOKCU/I-HOHOB;
JKCIIEPUMEHTAIBHO UCCIIEN0BATh CBOMCTBA METAJNIOB U MX COEIMHEHUN, pEelIaTh 3KCIIEPUMEHTAIBHBIE 33141 10 TeMe «MeTaibly;
OTIMCHIBATh XUMUYECKUN SKCIIEPUMEHT C MTOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO MJIU POJHOTO) SI3bIKA U S3bIKA XUMUU;
MPOBOAUTH PACUYEThl MO XUMHYECKUM (OpMyJiaM U YPAaBHEHUSM PEAKLUNA, MPOTEKAIOIIUX C YYACTUEM METAJUIOB U UX COCIMHEHUM.
YCTAaHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKJY CTPOCHHMEM aTOMa, XMUMUYECKOH CBS3bI0, TUIIOM KPHUCTAJIJIMYECKONW PEHIETKH
METAaJJIOB U UX COCTUHEHUM, NX O0IUMHU (PU3UUECKUMU U XUMHYECKUMU CBONCTBAMH,

MPOBOAUTH pacueThl Ha OCHOBE XMMHMUYECKUX (OpMYN W ypaBHEHHI peakluil: HaXOXXIECHHUE MOJIEKYJISIpHON (QOpMYJIbl OpPraHUYEcCKOTo
BEILIECTBA MO €r0 IUIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB, WM IO MPOAYKTaM CrOpPaHUs; pacyeTbl MaCCOBOM 10U
(Macchl) XUMUYECKOTO COCIMHEHUSI B CMECH; pacdeThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJHO M3 BEIIECTB
JaHO B M30OBbITKE (MMEeT MPHMECH); pacyeThl MacCOBOW MM OOBEMHOW JOJM BBIXOJA MPOJYKTA PEaKlUU OT TEOPETUUYECKH BO3MOKHOTO;




pacyeTsl TerioBOro 3 QeKrTa peakiuu; pacdyeTbl OObEMHBIX OTHOIICHWW Ta30B MPH XMMHUYECKHX PEaKIMsAX; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa PEAKIIMU, €CIU OJHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONMPEAEICHHOM MacCOBOH J10Jiel pacTBOPEHHOTO
BEIIIECTBA;

® 000CHOBBIBATH MPAKTUIECKOE UCTIONB30BAHNE HEOPTAHUYECKUX BEIIECTB M UX PEAKIIHMiA B IPOMBIIIJICHHOCTH U OBITY;
Memanpeomemuvie:
e paboTaTh MO COCTAaBICHHOMY IUTaHY, UCIIONB3YS HApSIy C OCHOBHBIMU U JOMOJHHUTEIBHBIC CPENCTBA (CIPABOYHYIO JIUTEPATYPY, CIOKHBIE
npubopsl, cpencrtea MKT);
® C MOMOUIBIO YUYUTENS OTOUpATh ISl pelleHHs y4eOHBIX 3a/7ad HEOOXOJMMBbIE CIIOBapH, SHIMKIONEIUU, CIPABOYHUKH, SJIEKTPOHHBIE
IHUCKH;
® MPEACTaBIATH HHPOPMAIIUIO B BUJIE TAOIUII, CXEM, OMTOPHOTO KOHCIIEKTA;
¢ 0(hOpPMIISITH CBOM MBICIIH B YCTHOW U MUCHbMEHHON PeUH ¢ YIETOM CBOUX yYUEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYAIlHH;
® COMOCTaBJIITh U OTOMPATh WH(DOPMALIHIO, TOTYUYCHHYIO U3 PA3JIMYHBIX HCTOYHUKOB (CIIOBApH, SHIMKIONEIUH, CIPABOYHUKH, SIEKTPOHHEIE
TMCKH, ceTh HTEpHET);
® MpEeACTaBIATH HHPOPMAINIO B BUJIE TAOIUIl, CXEM, OTOPHOTO KOHCIIEKTa ¢ mpuMeHeHuem cpeacts MKT;
e 0(hOpPMIISITH CBOM MBICIIH B YCTHOW M MHUCHbMEHHON PEUM C yU4ETOM CBOMX YYEOHBIX U KM3HEHHBIX PEUYEBBIX CUTyallUl C MPUMEHEHHEM
cpeacts UKT;
® COCTaBJIATH PELIEH3UIO Ha TEKCT;
® OCYUIECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.
Jluunocmmuuwie:

MMOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pPa3BUTUEM XWUMUU W OOIIECTBA; JOCTHUKEHUS B O0JIACTHU XUMUU U
KyJIbTYpHBIE TpaJWIHNHU (B YaCTHOCTH, HAy4HBIC TPATUIIMHM) CBOCH CTpPaHBI; OOLIEMUPOBBIC JOCTHKEHUS B OOJACTH XHMHH; OCHOBBI
3I0pOBOTO 00pa3a >KU3HM; MPaBUIIA TIOBEICHUS B YPE3BBIYAHBIX CUTYAlUAX, CBSI3AHHBIX C BO3ICHCTBUEM Pa3IMYHBIX BEIIECTB; COIHATIBHYIO
3HAYUMOCTh M cOoJepkaHue mpodeccuil, CBI3aHHBIX ¢ XMMHUEH; OCHOBHBIE TIPpaBa U 00S3aHHOCTU TPaKJaHUHA (B TOM YHCIIE ydallerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, MPO(ECCHOHATBLHBIM M XU3HEHHBIM CaMOOIIPEEIICHHEM; HCIBITHIBATh: YYBCTBO TOPIOCTH 32 POCCHUUCKYIO
XUMUYECKYIO HAYKy U YBa)XKEHUE K UCTOPUU €€ PA3BUTHUS; YBAXKEHHUE U MPUHATHE JOCTIKCHUI XUMUU B MUPE; YBAKEHHUE K OKPYKAIOIUM
(ygammmcs, y9uTensaM, pOIUTENsAM U JIp.)

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

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIIbHBIM MMOCTYIKAM U ICUCTBUSIM, PUHITHIO OTBETCTBEHHOCTH 32 UX
pe3yJIbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBHITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM
MOCTYTIKaM;




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

26 HNHCTpyKTaX N0 TEXHHKE 0€30MACHOCTH B KaOMHeTe XUMHUM. 14.12.2021
IIpakTnyeckas padora Ne 1. Pemenue skcnepuMeHTaIbHbIX 331a4 Ha
pacrno3HaBaHKe U MOJIyYeHUE COSMHEHUI METalIOB.

IInanupyemsble pe3yJbTaThl
Ilpeomemmnule:
e Pabomamw ¢ 1abOpaTOPHBIM 00OPYJOBAHUEM U HATPEBATEIBHBIMU MPUOOPAMH B COOTBETCTBHUH C TIPABUIIAMHU TEXHUKH
®  Buinoanams NpOCTEHIINE PUEMBI 00paIlleHus ¢ 1a00paTOpHbIM 000pYIOBAaHUEM: C BOPOHKOM, C (PUIBTPOM, CO CIIMPTOBKOIA.
e Habniooams 3a CBOWCTBAMH BEIIECTB U ABICHUSIMHU, TIPOUCXOSIIUMHE C BEIIECTBAMHU.
e Onucvléams XUMUYECKUN SKCIIEPUMEHT € IOMOLIbIO ECTECTBEHHOT'O (PYCCKOTO MJIM POIHOTIO0) A3bIKA U SA3bIKA XUMHH.
o Cocmagnams BBIBOJ 10 pe3yjbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA
Memanpeomemmuuvie:
® COCTaBJIATH HA OCHOBE TEKCTA CXEMBbI, B TOM 4ucie ¢ npumeHenueM cpencts UKT;
® HCIOJB30BaTh TAKOW BHJ MBICJIEHHOTO (MEaThHOTO) MOICITUPOBAHHUS, KaK 3HAKOBOE MOJICTUPOBAHUE (HA TIPUMEPE ypaBHEHUM
XUMHYECKUX PEeAKLHi);
e pasnuyaTh 00bEM U COJIepKaHUE MOHATUH;
® pasnuyaTh POJIOBOE U BHAOBOE MOHATHUS;
® OCYILECTBIATH POJOBUI0BOE ONpEETICHUE MTOHATHUMH.
® COCTaBJIATH HA OCHOBE TEKCTa cxeMbl ¢ mpumeHeHnueM cpencts UKT;
®  CaMOCTOATENHHO O(hOPMIIATH OTYET, BKIIFOUAIOIIN OMMMCAHUE SKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOJIOB;
®  HCIIOJI30BATh MPHOOPETEHHBIC 3HAHUS JUISI SKOJIOTHYECKH IPaMOTHOTO TTOBE/ICHUSI B OKPYKAIOIICH Cpelie;
Jluunocmmuuwie:
® [IOHMMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHbIE C PA3BUTHUEM XHUMHUU U OOIECTBA; JOCTHUKEHUS B 00JIaCTU XUMUU U
KyJbTYpHBbIE TpaJULMHU (B YaCTHOCTH, HaydyHble TPAJULIMHM) CBOEW CTpaHbl; OOLIEMUPOBBIE JOCTHUKEHHS B O0JACTH XMMHH; OCHOBBI
3I0pPOBOTO 00pa3a KU3HU; MPABHUIIA TIOBEACHUS B YPE3BBIYAHBIX CUTYAIIUSAX, CBI3aHHBIX C BO3ICHCTBHEM Pa3IMUHBIX BEIECTB; COIMATBHYIO
3HAYMMOCTh U coJepkaHue npodeccuit, CBA3aHHBIX ¢ XMMUEH; OCHOBHBIE MpaBa U 005S3aHHOCTHU rpakJaHWHA (B TOM YHUCJIE y4allerocs),
CBSI3aHHBIC C JTUYHOCTHBIM, MPOGECCUOHATBHBIM U XKU3HEHHBIM CaMOOTMPEICIICHHEM; UCIBITBIBATh: YYBCTBO TOPJOCTH 32 POCCHUUCKYIO
XUMUYECKYIO HAyKy U YBa)K€HUE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHUE U MPUHATHE JOCTHXKEHUI XUMUU B MUPE; YBaAXKEHHUE K OKPYKAIOLIUM
(yyamumcs, y4uTensam, poOAUTEIsIM U 1p.)
e yMeTh CIIyHIaTh U CJBIIIATH NAapTHEpPA, MPU3HABATh MPABO KaXJAOT0 Ha COOCTBEHHOE MHEHHE M MPUHUMATh PELICHUS C YUETOM MO3UIUN
BCEX YYaCTHHUKOB; CAMOYBa)XE€HUE U SMOLMOHAJILHO-MIOJO0KUTEIbHOE OTHOILIIEHUE K cebe;




OCO3HaBaTh: 'OTOBHOCTH (I/IJ'II/I HGFOTOBHOCTI)) K CaMOCTOSTCIBbHBIM IMOCTYIIKaM 1 I[GI\/’ICTBI/IHM, IMPUHATHIO OTBETCTBCHHOCTH 34 UX
peE3yiabTaThbl, TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTI)) OTKPBITO BbIpaXXaThb U OTCTAaMBAaTh CBOIO IMMO3UIWIO U KPUTHUYHO OTHOCUTHCA K CBOUM

MOCTYIKaM,;
Pasznen Ne3. Hemeransl (24 uacos)
27 OO01mas xapakTepuCTHKa HEMETAJIIOB 16.12.2021
28 Bonopon 21.12.2021
29 Bona 23.12.2021
30 I"anorensr 28.12.2021
31 CoenuHeHns TaJIOreHOB 30.12.2021
32 HNHCcTpyKTaXK 110 TeXHUKe 0€30MaCHOCTH B Ka0uHeTe xumuu. Kucinopon 11.01.2022
33 Cepa, e€ ¢pusznueckue 1 XUMHYECKHUE CBOMCTBA 13.01.2022
34 CoenunHeHus cepbl 18.01.2022
35 CepHas KMCJIOTa KaK AJIEKTPOIUT U €€ COMHn 20.01.2022
36 Cepnas kuciOTa Kak okuciauTenb. [lonydeHne u npuMeHeHue cepHOu 25.01.2022
KHCIIOThI
37 A30T 1 ero cBolcTBa 27.01.2022
38 Ammuak u ero cBoiictBa. Cojii aMMOHUS 01.02.2022
39 Ammuax u ero cBoiicta. Cojii aMMOHUSA 03.02.2022
40 Oxcnppl a30Ta. A30THasE KUCIIOTA KaK AJIEKTPOJINT, €€ IPUMEHEHHE 08.02.2022
41 A30THas KUCIIOTa KaK OKUCIUTENb, €€ OJTyYEHHE. 10.02.2022
42 ®dochop. Coequnenus pochopa. [Tonstue o hochopHBIX ynoOpeHHIX 15.02.2022
43 Yrnepon 17.02.2022
44 Okcupel yriaepoaa 01.03.2022
45 YronbHasg KUCI0TA U €€ COU 03.03.2022
46 Kpemuuit 08.03.2022
47 CoenvHeHust KpEMHHUS 10.03.2022
48 CunukarHasi IpOMBIIUIEHHOCTh 15.03.2022
49 O0600menue 10 Teme «Hemeramiby 17.03.2022
50 KonTpoabHas padora Ne3 o teme «Hemeranibi» 22.03.2022




Iianupyembie pe3yJibTaThl
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, TaJOTEeHOB, KHCIOPOAa, Cephl, a3ora, (ocdopa, yriepona,
KpPEMHHS) MO UX NonoxeHuto B [lepuonnueckoit cucreMe xumuueckux snemeHToB . M. MenneneeBa (XUMHUYECKUN 3HAK, MOPSIKOBBIM
HOMEp, TIepUOJ, TPYIIa, MOATPYIIa, OTHOCUTEIbHAs aTOMHAasl Macca, CTPOSHHE aToMa (3apsij sSapa, YUCIO MPOTOHOB M HEUTPOHOB B
sape, o0Iee Yuciio IEKTPOHOB, pacpeaeieHUue dMEKTPOHOB MO JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, popmya, Ha3BaHUE U TUI
BBICIIIETO OKCHA U THAPOKCHUIA, GOpMYyJia U XapaKTep JIeTy4ero BOJOPOHOTO COCIUHCHHUS );

Ha3bIBaTh COCJAMHEHHS HEMETAJIOB M COCTABIISITh UX (JOPMYIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHEe PU3NIECKHE U XUMUYECKIE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB,

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

OTMHUCHIBATH OOIINE XMMUYECKUE CBOMCTBA HEMETAINIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;
COCTaBJIATh MOJIEKYJIAPHbIE YPAaBHEHMS PEAKIUN, XapaKTePU3YIOUIMX XMMHUUYECKHE CBOMCTBA HEMETAJNIOB MU HUX COCIUHEHUM, a TaKkKe
3JIEKTPOHHBIE ypaBHEHHUS IMPOLECCOB OKHUCICHUS-BOCCTAHOBIECHUS; YPAaBHEHHUS SJICKTPOIUTUUYECKON IUCCOLMAINU; MOJICKYISIPHBIE,
MOJIHBIE U COKPALlEHHbIC HOHHBIC YPAaBHEHUS PEAKIIUM C YUACTHEM 3JIEKTPOIUTOB;

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

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

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

BBITIOJIHSITh, HAOIOAATh U OMUCHIBATh XUMHYECKUH SKCIIEPUMEHT 0 PACIO3HABAHUIO MOHOB BOJOPOJAA U aMMOHUSI, Cynb(har-, kKapOoHaT-,
cuimkar-, pocdart-, XJI0pua-, OpOMHI-, HOIUI-HOHOB;

AKCNIEPUMEHTAILHO HCCIIEIOBATh CBOMCTBA METAJIJIOB M MX COCAMHEHUH, peliaTh SKCIIEpUMEHTANIbHBIE 3a1a4uK 10 TeMe «Hemeramib»
ONHUCHIBATh XUMHUYECKUU IKCIIEPUMEHT C MTOMOIIbIO €CTECTBEHHOIO (PYCCKOT0 MJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;

MPOBOAUTH PACUYETHI IO XUMHYECKUM (POPMYJTIaM U YPaBHEHUSM PEaKIIHiA, MTPOTEKAOIINX C yYaCTUEM HEMETAIIJIOB H UX COCTUHEHUH.
YCTAaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M MEXJY CTPOCHHMEM aTOMa, XUMHUYECKOM CBS3bI0, THIIOM KPHUCTAJJIMYECKOW pEUIEeTKU
HEMETAJJIOB M X COCTMHECHUH, X O0MMMH PU3HMYECKUMH M XUMUYECKUMHU CBOWCTBAMU;




® [IPOBOJUTH pacueThl Ha OCHOBE XHMHUYECKUX (OpPMYJ U ypaBHEHUH peakUuil: HaXOXJIEHUE MOJIEKYJISpPHON (QOpMYJIbl OpPraHMYEcCKOro
BCIICCTBA I10 €ro IMJIOTHOCTU U MACCOBBIM JOJISAAM 3JICMCHTOB, BXOAAIIUX B €TI0 COCTAB, WX IO IIPOAYKTAM CropaHusd; paCdCThbl MacCcoOBOH 011
(Macchl) XUMHUYECKOTO COSAMHEHUSI B CMECH; pacyeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO M3 BEIIECTB
JaHO B M3OBITKE (MMEeT MPUMECH); pacueThl MAacCOBOW MM OOBEMHOW IOMM BBIXOJA MPOJYKTAa PEAKIMU OT TEOPETUYECKH BO3MOKHOTO;
pacyeTsl TerIoBOro 3 deKrTa peakmuu; pacdyeTbl OObEMHBIX OTHOIICHWN Ta30B MPH XMMHUYECKHX PEaKIMsAX; pacdeTbhl Macchl (o0bema,
KOJIMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CITU OJHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONMPEAEIEHHOW MAacCOBOH J10Jiel pacTBOPEHHOTO
BELIECTBA;

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

Memanpeomemuvie:

e B JMaJIOTe C YYUTEJEM YUUTHCS BBIpa0aThIBATh KPUTEPHH OLICHKH M OMPEIENIATh CTENeHb YCIEIIHOCTH BBIMOJIHEHUS! 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 3PCHUS,;

® COCTaBJATH pedepaT 1o onpenesIeHHOn Gopme;

® OCYILECTBIISTH KOCBEHHOE pa3/eIUTENbHOE JJOKA3aTeNbCTBO.

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

® MpeABUIETH (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 W OOIIECTBA; JOCTHUXKEHUS B 00JIaCTU XUMUU U
KyJbTYpHbIE TpaJULMHU (B YaCTHOCTH, HaydHble TPAAULIMHM) CBOEW CTpaHbl; OOLIEMUPOBBIE JOCTHUKEHHS B O0JACTH XMMHH; OCHOBBI
3I0pPOBOTO 00pa3a KU3HU; MPABHUIIA TIOBEACHUS B YPE3BBIYAHBIX CUTYAIUSAX, CBI3aHHBIX C BO3ICHCTBHEM Pa3IMUHBIX BEIECTB; COIHATBH YO
3HAYMMOCTh U coJep:kaHue npodeccuil, CBSI3aHHBIX C XMMHUEWH; OCHOBHbBIE MpaBa U 005A3aHHOCTU T'pakJaHUHA (B TOM UHCIIE y4allerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, NMPO(ECCUOHATBHBIM M XU3HEHHBIM CaMOOIIPEEICHHEM; HCIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUUCKYIO
XUMUYECKYIO HAyKy U YBa)KE€HUE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHUE U MPUHATHE JOCTHXKEHUI XUMHUU B MUPE; YBAXKEHHUE K OKPYKAIOLIUM
(yyarmmmMcs, yauTensM, pOAUTENSIM U JIp.) YMETh CIYIIaTh U CIBIIATh NapTHEPA, MPU3HABATh MPABO KaXXJIOT0 HA COOCTBEHHOE MHEHUE U
MPUHUMATh PEUICHUS C YYETOM MO3UIMI BCEX YYACTHUKOB; CAMOYBa)XE€HUE U SMOLIMOHAIBHO-TIOJ0KUTEIHLHOE OTHOIIIEHHE 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. 24.03.2022
IIpakTnueckas padora Ne2 Pemenue skciepuMeHTaIbHBIX 331a4 110 TEME
«[lonrpymnma ranoreHon»

52

HNHcTpyKTak M0 TeXHUKeE 0€30MaCHOCTH B Ka0MHeTe XUMHUM. 29.03.2022
IIpakTuyeckas padora Ne3. PemeHue skCiepuMeHTaIbHBIX 33724 110 TEME
«[loarpymma kucmopoua

53

HMHcTpyKTaXK 110 TEXHUKE 0€30MACHOCTH B KAa0OUHeTe XUMMHU. 31.03.2022
IIpakTuuyeckas padora Ned. [Tonyuenue, coOMpaHue U pacro3HaBaHUE
ra3oB

IInanupyemsblie pe3yJbTaThl
Ilpeomemmnule:

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

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

Memanpeomemmuvie:

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

MCIOJIb30BaTh TAKOW BUJI MBICIIEHHOTO (MJI€aTbHOT0) MOICTUPOBAHMS, KaK 3HAKOBOE MOJEIINpOBaHUE (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, BKIIOYAIOLIHI OMMCAHNE YKCIIEPUMEHTA, €T0 Pe3yJIbTaTOB, BHIBOJOB;

HCIOJIb30BATh MPUOOPETECHHBIE 3HAHUS JIS 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 TPAJWULMMU) CBOCH CTpaHbl; OOLUIEMHPOBBIC OCTH)KEHUS B OOJACTH XUMHUHU; OCHOBBI
310pOBOT0 00pa3a KM3HU; IPaBWJIA MOBEJCHUS B UYpE3BhIYAIHBIX CUTYALUsX, CBSI3aHHBIX C BO3AECHCTBUEM pa3IMYHbIX BELECTB; COLMATIBHYIO




3HAYUMOCTh U COJiepkKaHue NMpoQeccuil, CBI3aHHBIX ¢ XMMHUEH; OCHOBHBIE NIPaBa U 00S3aHHOCTHU IpakJaHHWHA (B TOM YHUCIE ydalerocs),
CBSI3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHATBHBIM M KU3HECHHBIM CaMOOIIPECICHHEM; HCIIBITHIBATh: YYBCTBO TOPJIOCTH 32 POCCUHCKYIO
XMMHUYECKYI0 HAYKy U YBa)KCHHE K UCTOPUM €€ PA3BUTHs; yBaXKEHUE U NPUHATHE JOCTHKEHUI XMMHH 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 SMOIMOHAIIbHO-TI0JI0)KUTEIbHOE OTHOLIEHHE K cele;

OCO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENbHBIM 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 cBeieHusi 00 OpraHnyecKux coequHeHusx (4 vaca)

54 VYTreBo10pob 05.04.2022
55 Kucnoponoconepxaiirie opraHuueckue CoeIMHEHUS 07.04.2022
56 Kucnoponoconepxaiirie opraHuueckue CoeIMHEHUS 19.04.2022
57 A3oTOcoAepKalue OpraHndecKue CoeAMHEHUs 21.04.2022

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 HEMpeaebHbIC COeAUHEHUs. Peakiust JeruIpupoBaHus.

Kucnoposconepxaiiye opraHudecKiue COeMHEHHs. DTUIOBBIN CITUPT, €ro MoJydeHue, IpUMEeHEHHE 1 (PU3NO0TIOTUIEeCKOe JICHCTBHE.
TpexaTomHbIi criupT raunepruH. KadecTBeHHas peakiins Ha MHOTOATOMHBIC CITUPTBHI.

VYKCcycHasi, CTeapuHOBAsi U OJICMHOBAsI KUCIIOTHI — MPEICTABUTENN Klacca KapOOHOBBIX KHCIIOT.

XKupsl. Mbuia.

A30TcojiepKalle OpraHuueCcKHe COSTNHCHUS.

AmuHOrpymmna. AMHHOKHCIOTB. AMHUHOYKCYCHAst Kuciiota. benku(rporernnsl), uX QyHKIUHU B )KUBBIX opranu3max. KadecTBeHHbIC peakiuu
Ha OeJKU.

Memanpeomemubvie:

B JIMAJIOTe C YYUTEIEM YUUThCS BbIPA0AThIBATh KPUTEPHH OLICHKHU M OIIPENENIATh CTENEHb YCIEIIHOCTH BBIMOJIHEHUS CBOEH paboThl U pabOThI
BCEX, UCXOMs U3 UMEIOIIMNXCSI KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OLIEHKHU U ITOJIB30BATHCSA UMH B XOJI€ OLIEHKH M CAMOOLICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHHUS, apTyMEHTUPYS €€; MOATBEPKIaTh apryMeHThI (pakTaMu; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYHIATh APYTUX, OBITATHCSI IPUHUMATH IPYTYIO TOUKY 3PEHHs], ObITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PEHHS;




COCTaBIIATHL pedepar 1Mo onpeaeaeHHou hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JOKA3aTeIbCTBO.

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

NMOHUMATh NPUYIUHBI CBOCTO HCYCIICXAa U HAXOOUTDH 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 pPa3BUTUEM XHUMHUU W OOIIECTBA; JOCTUXKEHUS B 00JIaCTU XUMUU U
KyJbTYpHbIE TpaJULHUHU (B YaCTHOCTH, HaydyHble TPAAULIMH) CBOEW CTpaHbl; OOLIEMUPOBBIE NOCTHUKEHHS B O0JACTH XMMHH; OCHOBBI
3I0pOBOTO 00pa3a KW3HM; MIPaBUIIa MOBECHUS B UYPE3BBIYANHBIX CUTYalUsAX, CBSI3aHHBIX C BO3ICHCTBUEM Pa3IMYHBIX BEIECTB; COLHATIBHYIO
3HAYMMOCTh U coJep:kaHue 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 €€ Pa3BUTHUA; 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 MO3UIMH BCEX YYACTHUKOB; CAMOYBa)XE€HHE U SMOLIMOHAIBHO-TIOJ0KUTEIHHOE OTHOILIIEHHE 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 26.04.2022
CBETE TEOPUH CTPOCHMS aTOMA

59 Buabl XMMHUYECKUX CBSA3EHM U TUIIBI KPUCTAJUIMYECKUX peLIeTOK. B3aumocBs3b 28.04.2022
CTPOCHUS U CBOICTB BEIIECTB

60 Knaccudukanus XuMrudeckux peakifil mo pa3audHbIM npusHakaMm. CKOpocTh 03.05.2022
XUMHYECKUX PEaKIUi

61 Juccounarys 3I€KTPOIUTOB B BOAHBIX pacTBopax. oHHbIE ypaBHEHUS 05.05.2022
peakuuii

62 OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUN 10.05.2022

63 Knaccudukanms v cBoicTBa HEOPTraHUIECKUX BEIICCTB 12.05.2022

64 Tpenunr-recrupoBanue 1mo BapuantaM ['MA npouuisixX J€T U 1eMOBEPCUU 17.05.2022

65 Tpenunr-recrupoBanue 1o BapuantaM ['MA npouuisixX J€T U 1eMOBEPCUU 19.05.2022




66 PesepBHOE Bpems 24.05.2022
67 PesepBHOE Bpems 26.05.2022
68 PesepBHOE Bpems 31.05.2022

Iliianupyembie pe3yJibTaThl
Ilpeomemnvie:

HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS [T PEIICHHUS TECTOB M YIIPKHEHHNA
co37aBaTh MOJICIM M CXEMBI JJIs PEIICHHS y4eOHBIX W TO3HABATEIbHBIX 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 PAa3IMYHBIX BHJIOB IMO3HABATEIbHON IEATENHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (CHCTEMHO-UH(GOpPMAaIMOHHBII
aHaJIN3, MOEIMPOBAHNUE) ISl U3yUEHUS Pa3InYHbIX CTOPOH OKPY’Karollel AeHCTBUTEIbHOCTH;

UCIIOJIb30BaTh MPUOOPETEHHBIE KITI0YEBbIe KOMIETEHIIMH MTPH BBITOJIHEHUHU MPOEKTOB U YUeOHO-UCCIIEI0BATENLCKUX 3a1a4 [0 U3yYCHHUIO
CBOMCTB, CITOCOOOB IMOJIYYEHHUS U PACTIO3HABAHUS BEUIECTB; MPUOOPETEHHbBIE 3HAHUS JJIs1 AIKOJIOTUYECKH TPAMOTHOTO IMOBEICHUS B
OKpY>KalollEeH Cpele;

Jluunocmmuuie:

UCIIBITBIBATL: YYBCTBO TOPAOCTH 332 POCCUUCKYI0O XMMHMYECKYI0 HAyKy M YBAXKCHHUE K HCTOPUU €€ Pa3BUTHUSA;, YBaXKCHUE U IPUHSATHUE
JOCTH)KEHUI XMMHUHU B MUPE; YBAKEHHUE K OKPYKAIOIIMUM (YyJalIUMCsl, YIUTENISIM, POAUTEISAM U Ap.)

YMETh CIYHIaTh U CIBIIATH MAPTHEPA, NPU3HABATh IIPABO KaX/J0I0 Ha COOCTBEHHOE MHEHHE U NMPUHUMATh PEUICHHUS C y4eTOM MO3ULUI
BCEX YYAaCTHHUKOB; CAMOYBAKEHHE U SMOIIMOHAIbHO-TIOJI0)KUTEIbHOE OTHOLICHHE K cele;

OCO3HaBaTh: TOTOBHOCTh (MJIM HEFOTOBHOCTh) K CAMOCTOSITENIBHBIM IMOCTYIIKaM U AEHCTBUAM, IPUHATUIO OTBETCTBEHHOCTH 3a UX
pe3yabTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXaTh M OTCTAaMBaTh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOUM
IIOCTYIIKaM
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