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IHOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamMmma no xumum 1Jis1 8 Kj1acca cocTaBjieHa B COOTBETCTBHH €O CJIeAYIOIIMM HOPMATHBHO-NIPABOBBIM O0ecriedeHueM:

o denepanbHBIN rOCyIaPCTBEHHBINH 00pa30BaTEbHBIN CTaHAAPT OCHOBHOTO OOIIETO 00pa30oBaHUs, YTBEPKICHHBIN MTPHUKa30M MHUHOOpHAYKH
Poccum ot 17.12.2010r. Ne 1897 ¢ u3MeHEHUSIMU U TOTIOJIHEHUSIM;
e OcHoBHas oOpa3oBarebHas MporpaMma ocHOBHOro obmero oopaszoBanus OAHO «JIunepsi» punman «Ob6pazoBarenbhblil neHTp Cy660Ta»;

e  VueOnsbiit utan OAHO «JIunepsr» dunuan «O6pazoBarenbHblil ieHTp Cy000Tay;

e [Ipuka3 MunucrepctBa obOpasoBanuss P® «O06 yrBepxkaeHuu QenepanbHOro MepedyHs y4eOHMKOB, PEKOMEHIOBAHHBIX (IJOIMYLIEHHBIX K
HCTIOJIF30BAHUIO B 00pa30BaTENLHOM IIpoliecce) B 00Me00pa3oBaTeNbHBIX YUPEKACHHUSIX, NMEIOINX T'OCYAapPCTBCHHYIO aKKPEAWTALMIO Ha
2021-2022 yuebHbIH TOAY;

o «[lomoxxeHue o CTPyKType, MOPSAAKE pa3pabOTKU U YTBEPKIAECHUS pabounx MporpaMm y4eOHBIX KypCOB, TPEIMETOB, TUCIUIUIHH (MOIYIIEH)
OAHO «JIuneps» ¢punmnan «O0pa3oBarenbHblii neHTp Cy600Ta»

Pabouas mporpamma peanuzyercs yepes yueoHo-meroaudeckuii kommuiekT (YMK) O.C. 'abpuensaa B cOCTaB KOTOPOTO BXO/IAT:
e Pabouas nporpamma Kk iuauu YMK O.C. IN'aGpuensna. Xumus. 7-9 knaccel - M. [Ipoda, 2017 — 124 ¢

e Xwumus. 8 knacc. Yueonuk (aBrop O. C. ['abpuensn). 288 c.

e Metoauueckoe nocodue. 8 kimacc (aBropsl O. C. 'abpuensn, C. A. Crnagkos). 190 c.

e HacronbHas kaura yuutens. 8 kinacc (aBropsl O. C. 'abpuensn, H. I1. Bockob6oiinukosa, A. B. fAurykosa). 400 ¢

e PabGouas terpanp. 8 kiacc (aBtopel O. C. T'abpuensn, C. A. Cnankos). 208 c.

e KouHTposapHbIe U poBepouHbie paboThl. 8 kiacc (aBTopsl O. C. ['abpuensu u ap.). 224 c.

e XwumMmus B TecTax, 3agavax, ynpaxunenusx. 8 kimacc (aBropsl O. C. 'abpuensH, T. B. Cmupnosa, C. A. Cnagkos). 224 c.
e Terpanp ans 1a6OPaTOPHBIX OMBITOB U MpakTHUecKuXx padot. 8 kiacc (aBropel O. C. 'abpuensy, A. B. Kynosa). 96 c.
e Terpans A OLICHKHU KavyecTBa 3HaHUM 1o xumui. § kinace (aBTopsl O. C. 'abpuensH, A. B. Kynmosa). 112 c.

e Xumuueckuil skcriepuMeHT B mkode. 8 kiacc (aBropsl O. C. 'abpuensn, H. H. Pynos, B. U. TonkyHnos). 304 c.

e XwuMmus. 8 Kiacc. DNEKTPOHHOE MYJIbTUMEANNHOE U3TaHUE.

CornacHo yueOHOMY IUIaHy YYPEXKICHUS U TPUMECTPOBOM CHCTEMbI O0YUCHUS Ha peaTH3aIiio 3TOH MporpaMMBbl OTBOJUTCS 2 Yaca B HEACIIO,
68 yacoB B ro.



IInanupyemMble pe3yJbTaThbl 0CBOECHHS Y4eOHOI0 MpeaMeTa.

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

VYyamuecs Haydarcs:

OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIMTHO3HBIX, aTEUCTUYECKUX, KYJIbTYPHBIX TPaJIULINM,
KOTOPBIC OTMPENIETSAIOT pa3Hble 0OBSICHEHHS IPOUCXOISIIETO B MUPE;

C Y4ETOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIpa0aThIBATh CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC KU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT
JIMYHBIN KU3HEHHBIN OIIBIT;

YYUTHCS IPU3HABATHh MPOTUBOPEUUBOCTD U HE3ABEPILIEHHOCTh CBOUX B3MVISIAOB HA MUP, BO3MOKHOCTh UX U3MEHEHHUS;

MOHUMATh COLIMAJIbHYIO 3HAYMMOCTh U cofiepKaHue Mmpodeccuit, CBI3aHHbBIX ¢ XUMUEH

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

OCO3HaBaTh €IWHCTBO M IEIOCTHOCTh 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 370POBbS;

OLICHUBATb SKOJIOTUYECKHUM PUCK B3aUMOOTHOILICHUN YEI0BEKA U IPUPOIBI.

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

PeryasituBubie YY /|

VYyamuecst Haydarcs:

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIHPOBATH YUEOHYIO TPOOIIEMY, OTIPENIENATh 1eNlb yIeOHO! AeATEIbHOCTH;

BBIIBUTaTh BEPCUM pELICHHsS MPOOJIEMBbl, OCO3HAaBaTh KOHEUHBIM pe3ynbTaT, BbIOMpAaTh W3 MPEUIOKEHHBIX BapUAaHTOB W HUCKaTh
CaMOCTOSITENIHO CPE/ICTBA JIOCTHKCHUS LEIIH;

COCTaBJISITh (MHAMBUAYAJHLHO WIH B TPYIINE) TJIaH PEIICHUS POOJIEMBI;

B INAJIOTE C YYUTENIEM COBEPIICHCTBOBATH CAMOCTOSITEIEHO BRIPAOOTaHHBIE KPUTEPHH OLICHKH

anmnec;l oJrydaT BO3MOKHOCTb HAYYUTBLCA:



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

paboTaTh MO NMPEATIOKEHHOMY HJIM CAMOCTOSITEIIbHO COCTaBIEHHOMY IUIaHY, UCIOIb30BATh HAPSIy C OCHOBHBIMU M JIONIOJHUTEIbHbIC
cpezacTBa (CrpaBOYHas JIUTEPATypa, CI0KHbIE TPUOOPHI, KOMITBIOTED).

CBOOO/IHO TMOJI30BAThCSI BHIPAOOTAHHBIMH KPUTEPUSMHU OIEHKA M CAaMOOIICHKH, MCXOs W3 IENU W UMEIOUINXCS KPUTEPUEB, pa3imyas
PE3yNbTaT U CIOCOOBI IEHCTBUH.

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

CaMOCTOSITENIbHO OCO3HaBaTh NMPUYHMHBI CBOETO yCIeXa WM Heyclexa U HaXOUTh CIIocOoObI BBIXOa U3 CUTYaIlMH HeycIeXxa.

YMETh OIIEHUTH CTETICHb YCIIEITHOCTH CBOCH MHIUBUAYATHHONW 00pa30BaTebHOMN IEATEIHHOCTH.

JaBaTh OIICHKY CBOMM JINYHOCTHBIM Ka4eCcTBaM M YepTaM Xapakrepa («KakKoB s1»), OMPEIesITh HAIPaBICHUS CBOETO Pa3BUTHUS («KAKUM S XOUY
CTaTh», «4TO MHE JUIsl 3TOTO HAJIO CENATh)).

ITo3naBaTtenbHble YY /]

VYyamuecst Haydarcs:

aHAIM3UPOBATh, CPABHUBATD, KJIACCU(PHUITUPOBATH U 0000IIATH TTOHSITHS:
1. nmaBath ompeeieHUE TOHSATHIM HAa OCHOBE M3YYEHHOTO HA PA3IIMYHBIX MpeMeTax yd4eOHOro MaTepuaa;
2. OCYIIECTBIATH JOIMUYECKYIO ONEPALMIO YCTAaHOBIEHHS POJO-BUAOBBIX OTHOIICHUH;
3. 0000mIaTh MOHSATHS — OCYIIECTBISITH JIOTHYECKYIO OINEpalHi0 Mepexoia OT TMOHSATHS ¢ MEHBIIMM O0BEMOM K TMOHSTHIO C OOJBIIAM
00BEMOM;
CTPOHUTB JIOTUIECKOE PACCYKICHHE, BKIIOYAIOIIEe YCTAHOBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3CH;
CO3lIaBaTh MOJICIH C BBIJCIICHHEM CYIICCTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa30BBIBATH MOJICIH C IIEIbI0 BBISABICHHUS OOIIMX 3aKOHOB,
OTIPENIENSIONUX JAHHYIO MPEIMETHYIO 00JIaCcTh;
NPEJCTaBIATh MH(POPMALIMIO B BUAEC KOHCIIEKTOB, TAOJIHII, CXEM, IPaUKOB.

yan_II/IeCH ImoJIydaT BO3MOKHOCTb HAYYUTBCA:

npeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJHOTO BUJA B IPYTOi M BEIOMPATh ya00HYIO AJisi ce0st popMy (UKCAIMU U IPEACTABICHUS HH(POPMAITUH.
IPEACTaBIATh HHPOPMAIMIO B ONITHMAIBEHON (OpPME B 3aBUCHMOCTH OT a/IpecaTa;

CaMOMY CO3/1aBaTh MCTOYHWKH MH(OPMALUK PA3HOTO THMA W JUIA Pa3HBIX ayAWTOPHH, coOmonaTte MH(GOPMAMOHHYIO THTHEHY U IpaBHIIa
nH(pOpPMaIMOHHOI 6€30MacHOCTH;

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

YMETh BBIOMpATh aIeKBAaTHBIC 33/1a4€ HHCTPYMEHTAIbHbIC IIPOTrPAMMHO-ANIAPaTHbIE CPEICTBA U CEPBUCHI.

KommyHnukatusablie YY /]

VYyamuecs Haydarcs:



CaMOCTOSITEITLHO OPTaHU30BBIBATh YIEOHOE B3aUMOJICHCTBUE B IPpyIIIE (OMPEaeNATh OOIINE eI, PACIIPEeIIsATh POIH, TOTOBAPHBATHCS APYT C
JIPYTOM U T.11.);

OTCTaMBasi CBOKO TOUKY 3PEHUS, IPUBOJIUTH 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 IMPU3HABATh 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;

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUUYECKHX TOHITHH «aTOM», «MOJEKYJIay, «XUMHUYECKHH JJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIONKHOE
BEIIIECTBOY», «BAJIGHTHOCTHY, UCIIOJB3Ys 3HAKOBYIO CUCTEMY XUMUU;

M300paxkaTh COCTaB MPOCTEHUIIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (OPMYT U CYHNTHOCTh XUMUYECKUX PEAKIHA C MOMOIIBI0 XUMUYECKUX
YPaBHEHUN;

BBIYUCIISITH OTHOCUTEBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIO0 XMMUYECKOTO JJIEMEHTA B COCTMHCHUSX
JUTSI OLICHKHU MX MPAKTHYECKOW 3HAYMMOCTH,

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

KJIacCU(PUITUPOBATh OKCHIBI 1 OCHOBAHMS IO CBOMCTBAM, KUCJIOTHI M COJIM IO COCTaBY;

MOJTH30BaThCS JTAOOPATOPHBIM 000PYTIOBAHUEM U XUMUUYECKOU TTOCY/T0H;

MIPOBOJIUTH HECIIOKHBIC XUMUYECKUE OTBITHI M HAOJIFOACHUS 32 N3MEHEHUSIMU CBOWCTB BEIIECTB B IIPOIIECCE UX TIPEBPAIICHUIA;

coOro1aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH TIPU MTPOBEACHUN HAOJIIOACHHUI U OTIBITOB;

pasnuyaTh SKCIIEPUMEHTATBLHO KUCIOTHI U MENOYH, TOJIb3YyACh HHANKATOPAMH, OCO3HABAaTh HEOOXOAMMOCTh COOIIOCHUS Mep OE30MacHOCTH
pu 0OpaIeHUH C KUCJIOTaMH M IIEJI0YaMHU.

packpsIBaTh CMBICI Iepuoanueckoro 3akona . 1. Menneneesa;

OMHCHIBATh M XapaKTEPHU30BaTh TAOTUIHYIO (OPMY IEPHUOTUUECKON CHCTEMbI XUMHUYECKUX JIEMEHTOB;

XapaKTEePU30BaTh COCTAB aTOMHBIX SIZIEP M PACIIPEICIICHUE YHCIIa SJIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MEPUOANUECKOM CUCTEMBI, a TAKXKE KaJlus U KaJIbIIHS;

paznuyaTh BUJIbI XUMUUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METAJNIMYECKYIO;



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 3JIEMEHTOB
. 1. Menneneena;
OOBSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPUHILUINAIBHOE OTINYHE OT (PU3NUECKUX;
Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUUYECKUX PEaAKIIHi;
YCTaHABIIMBATh MPUHATIC)KHOCTh XUMUYECKOW PEAKITUU K ONPEACTEHHOMY THITY TI0 OJTHOMY U3 KJIaCCU(UKAIMOHHBIX MPU3HAKOB:

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

2) 1O BBIAETICHUIO WX MOTJIOUICHUIO TEIUIOTHI (PEaKIUu SK30TePMUYECKUE U SHJOTEPMHUUECKHE);

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

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

COCTaBJIATh YPAaBHEHUS JJICKTPOJIMTHYECKONW AUCCOLMALIMM KUCIIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS PEAKLIMMA
oOMeHa; ypaBHEHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA,

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

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 KaYECTBEHHBIC PEAKIIUH, [IOATBEPKAAOIINE HAIMYNE B BOJHBIX PACTBOPAX BEILLECTB 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 OKHCIIEHUS 3JIEMEHTOB, a TaKkKe 3apsjaM HOHOB,
YKa3aHHBIM B Ta0JIMIE pACTBOPUMOCTHU KUCIIOT, OCHOBAaHUHN M COJICH;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMsI (PU3MYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METANIOB U HEMETAJUIOB) U UX BBICIIMX
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-BOCCTAHOBUTEBHBIN OayaHC (711 M3YYECHHBIX PEAKIIH) 110 MPEITI0KEHHBIM CXEMaM PEaKIlnid;

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

anmnec;l oJry4daT BO3MOKHOCTb HAYYUTBLCA:

rpaMOTHO 00pamIaThecsi C BEMECTBAMU B IIOBCETHEBHOM KHU3HH;

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

MOHUMATh CMBICTI U HEOOXOAMMOCTH COOJIIOJICHHS TPEIANMHCAHUHN, TpeiaraeMblX B WHCTPYKIHUSAX MO HCIIOJNB30BaHUIO JICKAPCTB, CPEICTB
OBITOBOI XUMHH H JIP.;

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

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEACTBA YCTHOW M NMHChMEHHOH 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(OPMAILIMIO O BEHIECTBAX M XMUMHYECKHX MPOIECCaX, KPUTHUYECKH OTHOCHUTHCSA K TICEBJOHAYYHOU HWH(OpMamuu,
HEZ0OPOCOBECTHON peKiaMe, KacarolIecs UCIIOIb30BAHMSI PA3TIMYHbIX BEIIECTB.

0CO3HaBaTh 3HAYCHUE TCOPETHUCCKUX 3HAHUH IS TPAKTHYECKOMN 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 YTIyOICHHsI 3HAHUH 00 MCTOPUU CTAHOBIICHUSI XMMHUYECKON 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;

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

MPOTHO3UPOBATH PE3YNbTAThI BO3ICHCTBUS PA3IMUHBIX ()aKTOPOB Ha CMEIICHUE XUMUYECKOTO PAaBHOBECHS.

MIPOTHO3UPOBATH XUMHUYECKUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

MPOTHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTh OKUCIUTEIbHBIC WM BOCCTAHOBUTEIBHBIC CBOWCTBA C YYETOM CTENEHEW OKHCIICHUS
AJIEMEHTOB, BXO/SIIIUX 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 BAXKHOC MPAKTHYCCKOC 3HAYCHUC



Conep:xxaHue y4e0OHOro npeamera

BBenenue B xumuio (4 uacos)

XUMHsI — HayKa O BEIECTBAX, UX CBOWCTBAX U MPEBPALLCHUSAX.

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

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

Kpartkue cBenenus u3 HCTOpUU BOZHUKHOBEHUSA U pa3BuTHs Xxumud. [lepuon anxumuu. [Tonstue o punocodckom kamue. Xumus B XVI B. Pazsurne
xuMuu Ha Pycu. Poib 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHHMHM XMMUYECKOH HayKH - paboTel M. B. JlIomonocoBa, A. M. bytneposa, /1. U.
Menneneesna.

XuMHUYecKasi CAMBOJIMKA. 3HAKW XUMHUYECKUX 3JIEMEHTOB U MPOUCXOXKJICHHE UX Ha3BaHUI. Xumuueckue Gpopmyinsl. MHaekcs n k03 puiueHTsI.
OTHOcHTENbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. PacueT MaccoBoOi 101 XMMHUYECKOTO 3JIeMEHTa 1o popMyJie BEIIeCTBA.

[lepuonnueckas cucrema XxuMuaeckux neMeHToB J[. 1. Menneneesa, ee CTpyKTypa: MaJible U OOJIbIINE IePUOIbI, TPYIIIBI M MOATPYIIIHI (TJIaBHAS U
nobounas). [lepuoanueckas cuctema Kak ClpaBOYHOE TOCOOHE IS TOTYYECHUS CBEICHUI O XUMUYECKUX DJIEMEHTAX.

PacuérHble 3anauu. 1. HaxoxaeHne OTHOCUTENBHON MOJIEKYIISIPHOM MAcCChl BELIECTBA 110 €r0 XUMUYeCKor Gopmyre. 2. Berauciienne MaccoBoi 10m
XUMHUYECKOT0 3JIEMEHTA B BEIIECTBE MO ero hopmyiie.

Pa3znen Nel. AToMbI XMMHYECKHX 3JIEMEHTOB (9 uacos)

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

CocTtaB aTOMHBIX SiI€p: TPOTOHBI U HEUTPOHBL. OTHOCUTENBHAS ATOMHAs Macca. B3auMOCBS3b TOHATHI «IIPOTOH», KHEUTPOH», «KOTHOCUTEIbHAS
aTOMHAasi Maccay.

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

M3meHeHue yncia HEHTPOHOB B Ape aToMa - 00pazoBaHue n30TonoB. CoBpeMEHHOE ONpeeNICHHE TOHATHS «XUMUYECKUN dlIeMeHT». M30TonbI Kak
Pa3HOBUJIHOCTH aTOMOB OJTHOIO XMMUYECKOT'O JIEMEHTA.

OnexTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 37eMeHTOB Nel-20 nmepuonnyeckoii cucremsl 1. . MenneneeBa. [Tonstue o
3aBEpUICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (3HEPTeTUYECKOM YPOBHE).

[lepuonuyeckas cucremMa XuMHU4eckux neMeHToB . M. MeneneeBa u CTpoeHHEe aTOMOB: (PU3UYECKHI CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTa,
HOMeEpa IpyIIIbl, HOMEpPA NEPUOa.

W3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT0 3JIEMEHTA - 00pa30BaHKE MOJOKUTENbHBIX U OTPULIATENIbHBIX
1noHOB. MoHBI, 00pa3oBaHHbBIE aTOMaMH METAJUIOB M HEMETaUIOB. [IpHunHbl N3MEHEHUSI METAJUNIMYECKUX U HEMETANTHYECKUX CBOMCTB B EpUOIaX U
rpymnmax.

OobpazoBanue OuHapHBIX coenuHeHui. [TonsTre 00 noHHOU cBsi3u. CxeMbl 00pa30BaHMS HOHHOW CBS3U.

B3aumopeiicTBiue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEX 1y cO00M - 00pa3oBaHME JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BeecTB. KoBaneHTHas
HENoJIsIpHasi XUMUYECKasi CBSI3b.



ONEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3aumMoneiicTBre aTOMOB XUMHUECKUX AJIEMEHTOB-HEMETAIUIOB MEXKAY COO0H - 00pa3oBaHue OMHAPHBIX COCTMHEHUN HEMETAIIIOB.
DJIEKTPOOTPULIATENBHOCTD. [IOHATHE O KOBAJICHTHOM MOJIAPHON CBSI3H.

B3aumoneiicTBre aTOMOB XUMHUECKUX AJIEMEHTOB-METAIIJIOB MEXy CO00M - 00pa3oBaHNEe METANTMYECKUX KpUCTAIUIOB. [IoHATHE O MeTalIn4ecKOi
CBSI3H.

Jlemoncmpayuu.

Mojaenu aToMOB XUMUYECKHX 3JIEMEHTOB. [lepuoanyeckas cucrema xumudeckux anemeHToB . . Menaeneena

Pa3nen Ne2. Ilpoctsle BemecTBa (6 yacos)

[TonoxxeHne MeTaJJIOB U HEMETAJIJIIOB B MEPUOIUYECKON cucTeMe XumMuueckux 3nemMeHToB /. . MenneneeBa. Baxkneinme npocTeie BEeNecTna -
METAJIJIBL: KEJe30, ATFOMUHUM, KallbI[Ui, MarHUH, HaTpuii, kanuit. O0mme Gpu3ndeckre CBONCTBA METAILIOB.

Baxuelinme npocThle BelecTBa - HEMETaJlIbl, 00pa30BaHHbIE ATOMAMHU KUCJIOPO/1a, BOAOPOAA, a30Ta, cepbl, pocdopa, yriaepoaa. CiocoOHOCTb
aTOMOB XMMHYECKHX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPONHS. AJIIIOTPOIHbIE MOAU(UKALIUK KHCcTIopoa, hochopa u
oJi0Ba. MeTanmn4eckre 1 HEMETAININYECKUE CBOMCTBA IMPOCTBIX BEIECTB. OTHOCUTEIIBHOCTD JIEICHHS IPOCTHIX BEUIECTB HA METAJIIbI 1 HEMETAJUIBI.
[Tocrostnuas ABoranpo. Konnuectso BemectBa. Mosb. Momsipaast macca. MomnsipHbIif 00beM ra3oo0pa3Hbix BemecTB. KpaTHbie eIMHUIIBI KOTUYECTBA
BEIIECTBAa — MUJUIUMOJIb U KHJIOMOJIb, MUJITUMOJISIPHAst ¥ KWIOMOJISIPHAs! MAacChl BEIIECTBA, MUJUTUMOJISIPHBINA M KMJIOMOJIAPHBIN 00beMbl
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucnoab30BaHUEM MOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAs Maccay, «MOJIAPHBIN 00bEM ra30B», «IIOCTOSIHHAs ABOTaspo».
PacueTHsble 3agaun. 1. Beruncienue MOISpHON MacChl BEMIECTB IO XMMUYECKUM (opMmyiaM. 2. PacueTsl ¢ HCIOIb30BAHUEM MOHATHH «KOJIMYECTBO
BEIIIECTBAY, «MOJISIPHAs Macca», «MOJIAPHBINA 00bEM Tra30B», «IIOCTOSIHHA ABOTaspo».

Jlemoncmpayuu.

HekoTtopble MeTauibl 1 HEMETAJIbl KOJIMYECTBOM BeriecTBa 1 Monib. Moziens MossipHOoro o0bemMa ra3000pa3HbIX BEIIECTB

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

Crenenp okucnenus. OnpenenaeHne CTeNeHN OKUCIEHHUS 3JIEMEHTOB [0 XMMUYECKOH Gopmyie coequHenus. CoctaBieHue GpopMys OMHaApHBIX
COeIMHEHUH, 001l crocob ux Ha3bIBaHUs. BUHApHbIE COeIMHEHNUS: OKCUIBI, XIOpUIHbL, cylbduasl u ap. CocraBienue ux ¢opmyi. [lpeacraButenu
OKCHJIOB: BOZA, YIVIEKUCIIBIN I'a3 U HeraleHas u3BecTh. [IpeacraBureny 1eTydnx BOJOPOAHBIX COCIMHEHUM: XJI0POBOJOPOI U AMMHUAK.

OcHoBaHMs1, X COCTaB M Ha3BaHuUs. PacTBopuMocTh OcHOBaHUil B Bojie. Tabiuiia pacTBOPUMOCTH TUAPOKCHIOB U cojiei B Boze. [IpencraBurenu
LIETI0YEH: TUAPOKCUBI HATPUS, KU U Kablus. [IoHATHE 0 KauecTBEHHBIX peakuusax. MaaukaTopsl. I3MeHeHre OKpacKu MHIMKATOPOB B LIEJTOYHOU
cpexe.

Kucnotsl, ux cocras u Ha3Banus. Kinaccugukarus kucnot. [IpeactaBuTenyt KUCIOT: cepHast, CosiHAst U a30THast. MI3MeHeHne OKpacKyu MHANKATOPOB B
KHUCJIOTHOM cpenie.

Conu Kak Npou3BOAHBIE KUCIOT U 0CHOBaHMM. X cocTaB u HazBaHus. PacTBopuMocTs coneil B Boze. [IpencraBurenu coseii: XJI0pu HaTpus,
kapOoHaT u ¢ocdaT KaabIus.

AMop(HBIE U KPUCTAJUIMYECKHE BEIIECTBA.



MexMOoeKyIapHbIE B3aUMOAECUCTBUS. THUIBI KPUCTAJUIMYECKUX PELIETOK: HOHHAS, aTOMHAsi, MOJIEKYJISIPHAS. M METAININYECKast. 3aBUCUMOCTh CBOWCTB
BELIECTB OT TUIOB KPUCTAIIINYECKUX PELIETOK.

BemecTtBa MOJEKyYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa JIsl BELIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

Yuctele BemecTBa U cMecu. [Ipumeps! )KUIKKX, TBEPABIX U Ta3000pa3HbIX cMecell. CBOMCTBA YUCTHIX BElIeCTB U cMeceild. MIx coctaB. MaccoBas u
o0OBbEeMHas! 10JI1 KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHbIE C UCIIOJIb30BAHUEM TOHSITHS OIS

PacuérHble 3anauu. 1. Pacuer MaccoBoil 1 00beMHOI [T0JIel KOMIIOHEHTOB CMECH BellecTB. 2. Brrauciienne MaccoBoil 10J1M BEIecTBa B pacTBOPE 1O
M3BECTHOM Macce pacTBOPEHHOIO BEUIeCTBa U Macce pacTBoputes. 3. Berunciienne Macchl pacTBOPSIEMOro BEIIECTBAa U PACTBOPUTENS, HEOOXOAUMBIX
JUIsL IIPUTOTOBJICHHUSI ONIPEACIIEHHON MAcChl pacTBOpa ¢ U3BECTHOM MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA.

Jlemoncmpayuu.

OO0pa31bl OKCUIOB, KUCIIOT, OCHOBaHUHU M coJiel. MoJieNn KpUCTANTMYECKUX PEIIETOK XJIOpHIa HaTpHs, aiMasza, okcuaa yriepoza (IV). Crnoco6st
paszeneHus cMecen, JUCTUIUISILIUS BOABI.

JlabGopaTopHbIe ONBITHI.

1. 3HakoMCTBO ¢ 0OpasamMu BEIIECTB Pa3HbIX KiIaccoB. 2. PazneneHue cmecei.
Pa3znen Ne4d. H3meHeHusi, mpoucxoasinue ¢ Bemecrsamu (12 uacos)

[lonsiTHE SIBIIEHUI KaK U3MEHEHUH, TPOUCXOSIINX C BEUIECTBAMU. SIBIEHMS, CBA3aHHBIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA MTPU
MOCTOSTHHOM €T0 COCTaBe, pu3ndeckue sBieHus. Puzndeckue SBICHUS B XUMUH: TUCTUIUIALUS, KPUCTAJUIN3ALUS, BEITApUBAaHUE U BOTOHKA BEIIECTB,
EeHTpU(YTHPOBAHHE.

SIBneHus1, cBA3aHHBIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XMMHUECKHUE peakiuu. [Ipu3Haku U ycaoBUs NPOTEKaHUS XUMUYeCKuX peakuuil. [lonstue

00 3K30- ¥ SHAOTEPMHUECKUX peaklUsIX. Peakium ropeHust Kak 4acTHBIN Cllydal SK30TePMHUECKUX pPeaKlUid, IPOTEKAIOIIUX C BbIJIEJICHUEM CBETA.
3aKOH COXpaHEeHHUsI MacChl BeIeCTB. XMMHUYECKHE YpaBHEHHs. 3HaUeHNE UHIEKCOB U K03 uumenToB. CocTaBiieHUE YpaBHEHUH XUMUYECKUX
peaKkuuid.

PacueTsl 10 XMMHUYECKHM ypaBHEHUSAM. PemieHne 3aau Ha HaX0KICHHE KOJIMYECTBA BEILIECTBA, MAacChl UM 00beMa MPOAYKTA PEaKIUH 110 KOJTHYECTBY
BElIEeCTBa, Macce WK 00beMy HCXOHOTO BellecTBa. PacueTsl ¢ MCMOIb30BaHUEM MOHATHUS «10JIsD», KOTJa UCXOIHOE BEILIECTBO JJAaHO B BUJIE pacTBOpa
C 3aJJaHHOM MacCOBOM J10JIEW paCTBOPEHHOI'O BELIECTBA UIN COAEPKUT OIIPEACIICHHYIO TOJII0 IIPUMECEH.

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

Peaknuu coennnenus. Karanutuueckue n HekatanuTudeckue peakunu. O0paTUMble 1 HEOOpaTHUMbIE PEaKIIHH.

Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH Pl HAPSKEHUI METAJUIOB, €M0 UCIIOJIb30BAHKE JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS
peakuil MeX1y METalNIaMHM U pacTBOpaMH KHACIOT. Peakiny BBITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTMMH METaJNIaMH.

Peakiiun oomena. Peakuuu HeTpanu3anuu. Y cJI0BUs NPOTEKaHUs peakluii oOOMeHa B pacTBOPax J10 KOHIIA.

Tunsl xXuMuuecKUX peakuuit (1o IPU3HAKY «UUCIIO U COCTAB UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIMN») Ha IPUMEPE CBOICTB BObL. Peakuus
Pa3I0KEHUS - AIEKTPONIN3 BOJbl. Peakiny coelnHEHNs - B3aMMOJIEHCTBUE BOJBI C OKCUIAMU METAJIJIOB U HEMeTaJIoB. [IoHATHE «THUIPOKCUIBIY.
Peakuuu 3amernieHus - B3auMOJICHCTBUE BOJIBI C IIETIOUYHBIMU U LIEIOYHO3EMENbHBIMU MeTallIaMu. Peakiinu oomMeHa (Ha npumepe rIpoIn3a
cynb(huIa ATIOMUHUS U KapOuIa KalbIus).



PacuétHble 3anauu. 1. Boruncnenue no XuMHYECKUM YpaBHEHUSIM MacChl MJIM KOJMYECTBA BEIIECTBA 110 U3BECTHOM Macce MM KOJIHYECTBY
BEIIECTBA OHOTO M3 BCTYMAOUINX B PEAKLIUIO BEIIECTB UJIH MPOJAYKTOB peakiiy. 2. BeruucneHne Macchl (KOIU4yecTBa BelecTBa, 00bemMa) mpoIyKTa
peaxiuu, eciii U3BeCTHA Macca UCXOJHOTO BEIECTBA, COAEPIKAILETO ONPEeNIEHHYIO 10110 TpuMeceil. 3. Brruncienne maccsl (KoJiM4ecTBa BEIECTBa,
o0beMa) MPOJyKTa peakluy, €CIIM U3BECTHA Macca pacTBOpa M MAacCOBasi 10l PACTBOPEHHOTO BEILIECTBA.

Jlemoncmpayuu. Ilpumepsl Gu3ndecKuX sIBJICHUI; a) miaBieHue napaduna; 0) auddy3ust TyImHICTHIX BEIIECTB C TOPSIICH JIAMITOYKH HaKaTMBaHUS.
[TpuMepbl XUMUYECKUX SIBIICHUI: a) TOPEHHE Mardus; 0) B3aUMOACHCTBHE COJISTHON KUCIOTBI C MPaMOPOM HIIA MEJIOM; B) MOTYYCHHE THAPOKCUIA
menu (I1); T) pacTBOpeHME MOTYYSHHOTO THAPOKCHIA B KUCIOTax; 1a) B3aumoaeicTeue okcuaa meau (I1) ¢ cepHoit kKucmoToi pu HarpeBaHUH; €)
pa3noKeHue MepMaHTaHaTa Kajus; 5K) B3aUMOICHCTBHE Pa30aBIEHHBIX KUCIOT C METaJUIAMHU.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUS BOBI U CITUPTA TI0 UCUE3HOBEHUIO UX Karleab Ha (UILTPOBAIBHON Oymare. 4.
OxucneHre MeIu B IJIAMEHU CIIUPTOBKU WM ropeliku. 5. [lomyTHEeHne N3BECTKOBOM BOJBI OT BBIABIXAEMOIO YIJIEKUCIIOro rasa. 6. [lonydyenue
YTJIEKUCIIOTO Ta3a B3auMOJICHCTBUEM CObI M KMCJIOTHI. 7. 3aMenenne Meau B pactBope xiopuaa meau (I11) sxemezom.

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

IIpakTuyeckasi padora Nel [IpaBuna TexHuku 6€301MaCHOCTH TIPH paboTe B XUMHUeCKoM KabuHeTe. [IpueMbl oOpareHus ¢ 1abopaTopHbIM
000pyZI0BaHUEM U HarpeBaTeIbHBIMU TPUOOPAMH.

IpakTuyeckas padora Ne2. [IpuzHaky XUMUYECKUX PEAKIIUAMN.

IIpakTnyeckas padora Ne3. [IpurorosieHne pacTBopa caxapa 1 OIpelelIeHe MacCOBOM JOJIU €T0 B pacTBOPE.

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

[TonsaTHE 00 MEKTPOIUTUYECKON TUCCOIUAIIMU. DIIEKTPOIUTHI U HEIJEKTPOIUTHI. MeXaHU3M JAUCCOLUAIMH JIEKTPOIUTOB € PA3TUYHBIM THIIOM
XUMUYECKOH CBs3U. CTENEeHb dJEKTPOIUTUUECKON quccorranui. CUIIbHBIC U CITa0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON Arcconnanui. IoHHbIe ypaBHEHHUS peaklnii. Y CIIOBUS MPOTEKAHUS pEaKIMi 0OMeHa MEXy
ANEKTPOJIUTAMU 10 KOHIIA B CBETE MOHHBIX MPE/ICTABICHUM.

Krnaccudukanus "OHOB U UX CBOHCTBA.

Kucnotsl, ux xinaccuduxanus. Juccounanus KUCIOT U UX CBOICTBA B CBETE TEOPUU IIEKTPOIUTHUECKON Aucconani. MoneKylspHble 1 HOHHbIE
YpaBHEHHUsI peakuii KUCIO0T. B3anMoaelicTBre KUCIOT ¢ METAJUIAMU. DJIEKTPOXUMHUUECKHUM sl HAIIpsSDKEHUH MeTallioB. BzaumoelicTBue KUCIOT C
OKCHJIaMU METAJIJIOB. B3anmoaeiicTBHE KUCIIOT ¢ OCHOBAHUSIMHU - PEaKIMsl HeUTpanu3auu. BzanmoieiicTBre KUciIoT ¢ coyisiMu. Mcnonb3oBanue
Ta0JIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux knaccudukanus. JJucconmanus OCHOBaHUHN M UX CBOMCTBA B CBETE TEOPUH JICKTPOIUTHUECKON Auccounanun. Bzanmoneiictsue
OCHOBAHUH C KUCIOTaMH, KUCIIOTHBIMU OKCHJIaMU U coyisiMU. Vcnonib30BaHne TaOIUIbl pACTBOPUMOCTH JIJIsl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB
OCHOBaHUU. Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUN IIPU HATPEBAHUH.

Comnm, ux KiaccuuKamus U TUCCOIUAIUS Pa3TUIHBIX TUIIOB cojiel. CBOMCTBA COJICH B CBETE TEOPHUH IEKTPOJIUTHUCCKOM TUCCOIUAITUH.
B3auMozeincTeue cosel ¢ MeTaulaMy, YCI0BUS IIPOTEKAaHU 3TUX peakluil. BzaumonencTeye coiae ¢ KUCI0TaMU, OCHOBAHUAMU U COJISIMU.
Hcnonb3oBanne TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O6o0u1ieHne cBeeHni 00 oKkcHIax, UX KIacCU(UKAIMN U XUMUYECKUX CBOMCTBAX.



I'eHeTnueckue psAabl METAIIOB U HEMETAJUIOB. [ eHeTHYecKas CBsA3b MEX/y KJIaCCAMU HEOPraHUUYECKUX BEIIECTB

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PeaKMK. OKUCIUTEND U BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBJICHHE.

Peakiiuu HOHHOTO OOMEHA M OKUCIIUTENIbHO-BOCCTAHOBUTEINIbHBIE peaklini. COCTaBICHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOOM 3JICKTPOHHOTO OayaHca.

CBoiicTBa IPOCTHIX BEILECTB - METANIOB U HEMETAJJIOB, KUCIIOT U COJIEH B CBETE NPECTABICHUNH 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX IPOLIECCaX.
Jlemoncmpayuu. VicipiTaHne BEMIECTB U UX PACTBOPOB HA AIEKTPOIPOBOJIHOCTD. 3aBUCUMOCTb AIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT
KOHIIEHTpanuu. BzanMopeicTBre 1mHKa ¢ cepoit, constHou kuciaotou, ximopunom meau (I1). l'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiuu, XapakTepHble Ul paCTBOPOB KUCIIOT (COJIIHOM WM cEpHO). 9. Peakuuu, XxapakTepHble AJ1s paCTBOPOB
mienoyelt (rugpokcuaoB Hatpus win kanus). 10. [TomydeHune u cBoicTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep runpokcuaa meau (II). 11. Peakiun,
XapaKkTepHBbIE JJIs1 paCTBOPOB coset (Harpumep, A xaopuna meau (11)). 12. Peakuuu, xapakTepHble 1711 OCHOBHBIX OKCHJIOB (HampuMep, Uil OKCHIA
Kanbiyst). 13. Peakiuu, XxapakTepHble sl KUCIOTHBIX OKCUAOB (HAalIpUMep, AJs YIJIEKUCIIOro rasa).

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

IpakTuyeckas padora Ned PelnieHre S5KCIEPUMEHTAIBHBIX 3aJa4



TEMATHYECKOE IINTAHUPOBAHHUE

HasBanue paznena KonnuectBo
4acoB JlabopaTopHBIX U Kontponbabix
MPaKTUYECKUX padboT pabor

1 | BBeagenue B XUMUIO 4

2 | ATOMBI XUMHUYECKUX DJIEMEHTOB 9 1
3 IIpocTeie BemecTBa 6

4 | CoenuHEHUS XUMHUYECKUX DJIEMEHTOB 14 1
5 N3MeHeHus1, MpOUCXOASIINE C BEIECTBAMU. 12 1
6 | Ilpaktuxkym | «IIpocTeiiimme onepanuu ¢ BEMECTBOMY 3 3

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

9 | PezepBHOE Bpemsi 1

10 | Uroro 68 4 4




KAJIEHJAPHO - TEMATNYECKOE IINTAHUPOBAHUE

Ne HanmenoBanue pa3znennos u teM [InanoBele cpoku  |(DakTHUeCcKue [Ipumeuanue
ypoka MPOXOXKACHUS TEM |[CPOKU (1/WIIH
KOPPEKIIHSI)
BBenenue B Xumuio (4 uacos)
1 Boansiii unctpykrax no Th npu padore B kabunere xumuu. IIpenmer 02.09.2021
xumuu. Benrectna.
2  [lIpeBpamienus BemecTB. Poiab XMMUH B )KM3HH YEJIOBEKA. 07.09.2021
3 [3HaKM XMMHYECKHUX 3J1eMEHTOB. [leprnoandeckasi cucreMa XUMUYECKUX 09.09.2021
hnemenToB /.M. Menjeneena.
4  [Xumunueckue ¢popmynbl. OTHOCHUTENIbHAS AaTOMHAsI M MOJIEKYJISIpHAs Macca. 14.09.2021

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

HaydaTbcs ncnonp30BaTh NpU XapaKTEPUCTUKE BEIIECTB MOHITHS: «aTOM», «MOJEKYNIa», «XUMUUYECKHUI 3JIEMEHT», «XUMUYECKUN 3HAK,
WIH CUMBOJI», «BEIIECTBO», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBO», «CBOWMCTBA BEILECTBY», «XMMUYECKHE SBICHUA», «(PU3NUECKUE
SIBIICHUST», «KOA(DPUIIMEHTHI», «HHACKCHI», «OTHOCUTEIbHAsT aTOMHAas Macca», «OTHOCUTENIbHAsI MOJIEKYJISIpHAs Maccay, «MaccoBas IO
3IEMEHTaY;

HCIoNp30BaTh xuMuueckue cumBonbl: Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, K, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUs U POU3HOIICHHE;
KI1accu(UITMPOBATh BEIIECTBA 10 COCTaBY HA MPOCTHIE U CIIOKHBIE;

pa3nnyaTh: Teja U BEIIECTBA; XUMUUYECKUN 3JIEMEHT U MPOCTOE BEIIECTBO;

OTHCHIBATH: ()OPMBI CYIIECTBOBAHUS XUMUYECKUX IJIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOKHBIC BEHIECTBA); TAOIUYHYIO
dbopmy Ileprmoanmdeckoil CHCTEMBI XMMHUUYECKHUX JJIEMEHTOB; TOJIOKEHHE 3yieMeHTa B Tabnuue [[. 1. MenneneeBa, UCTonb3ys MOHSITHS
«IIEePUOM», «IPYIIay, «TJIaBHAS MOATPYIINAY, «[T0O0YHAS TOATPYIa»; CBONCTBA BEIIECTB (TBEPIBIX, KUAKUX, Ta3000pa3HbBIX);

OOBSICHATH CYIIHOCTh XMMHYECKHX SIBICHUU (C TOUKU 3PEHUS aTOMHO-MOJIEKYISIPHOTO YYEHHS) U UX MPUHIUIHAILHOE OTIUYUE OT
buU3nYEeCKUX SBICHUN;

XapaKTepu30BaTh: OCHOBHBIE METObI U3YUCHUS €CTECTBEHHBIX NHUCIUIUINH (HAOIIOqEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE); BEIIECTBO
0 €ro XMMHYECKOW (opMyre coriacHO MJaHy: KaueCTBEHHBIM COCTaB, THI BEHIECTBa (MPOCTOE WM CIIOXKHOE), KOJTHMYSCTBEHHBIN
COCTaB, OTHOCUTEIbHAs MOJEKYJIspHAs Macca, COOTHOIIEHHE MAacC 3JIEMEHTOB B BEIlIECTBE, MaCCOBbIE JIOJIM 3JIEMEHTOB B BelllecTBE (I
CJIO’KHBIX BEIIECTB); POJIb XUMUHU (MOJOKUTEIbHYIO U OTPULATEIbHYIO) B JKM3HHM YEJIOBEKA, ApryMEHTUPOBATh CBOE OTHOLIEHUE K ATOU
npoOieme;




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

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

e CcoOMIOIaTh MTpaBUjIa TEXHUKH O€30MAaCHOCTH MPHU MPOBEICHUH HAOIIOICHHI 1 JTaOOPATOPHBIX OIBITOB.

e Bpuucnars MoONEKyJIspHYI0 (QopMyNy BEIIECTBa; XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM, YCTaHABJIMBATh
MPUYUHHO-CJIEICTBEHHBIC CBSI3U MKy JaHHBIMU XapaKTEPUCTHKAMU BEIIIECTBA;

Memanpeomemmuvie:

®  ONpENENATh NPOOIEMBL, T. €. YCTAaHABIMBATh HECOOTBETCTBHE MEXKY JKEIIaeMbIM U JCHCTBUTEIBHBIM;

® COCTaBISThH CIOKHBIN TUIaH TEKCTA;

® BIIAJIETh TAKUM BHJIOM H3JIOKEHUS TEKCTa, KaK TOBECTBOBAHUE;

® [10]] pYKOBOJICTBOM YYUTENS IPOBOUTH HETIOCPEICTBEHHOE HAOIOICHUE;

® [10J] PYKOBOJICTBOM YYUTENSI OQPOPMIISATH OTUYET, BKIFOUAIOIINI ONMMCaHNe HAOIIOACHUS, €ro pe3yIbTaToB, BBIBOJIOB;

® HCIOJb30BaTh TAKOW BU MBICJICHHOTO (M1€aTbHOTO) MOJICTUPOBAHUS, KAK 3HAKOBOE MOJICIIUPOBaHHE (HA MPUMEpPE 3HAKOB XUMHUUECKUX
AJIEMEHTOB, XUMHUUECKUX (POopMyIT);

® HCIMOJB30BaTh TAKOW BHJ MAaTEPUAIBHOTO (MMPEIMETHOT0) MOACIHPOBAHUS, KaK (U3HMUIECKOE MOJISTUPOBaHUE (HAa PUMEpE
MOJICTUPOBAHUS AaTOMOB U MOJICKYI);

® OCYIIECTBIATH KAYECTBEHHOE M KOJIMUYECTBEHHOE OMMCaHUE KOMIIOHEHTOB O0BEKTA;

® OmpeaeNiaTh OTHOUICHUSI 00BEKTa C JPYTUMU 00bEKTaMU;

® OmpeeNsaTh CYIIeCTBEHHbIE TPU3HAKU 00BEKTA.

® [OJIy4aTh XUMUYECKYIO HH(OPMAIUIO U3 PA3TUYHBIX HCTOYHHUKOB;

e omnpeaeniaTb OOBEKT U aCHEeKT aHaJlh3a U CUHTE3a;

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

® KPUTHYECKU OTHOCHTBHCS K ICEBIOHAYYHON MHPOpMAIUHU, HETOOPOCOBECTHON PEeKIaMe B CPENICTBAX MACcCOBOM MH(OpMAIIHH;

VIuunocmmule:

MMOHUMAaTh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHUU M OOIECTBA; JOCTHXKEHHUS B OOJACTH XHUMHUH U
KYJbTYpHBIE TpaIuluu (B YACTHOCTH, HAay4HbIC TPAJAMUIMU) CBOEH CTpaHbl, OOIIEMHPOBBIE TOCTHUKEHHUS B 00JIACTH XUMHUU; OCHOBBI
310poBoro oOpasa JKHW3HU; MpaBuUiia TOBEACHHS B YPE3BBIYAMHBIX CHTYAIUSX, CBA3aHHBIX C BO3JCHCTBHEM pAa3JIMYHBIX BEIECTB,
COLIMANIbHYIO 3HAYUMOCTh U coJiepKaHue npodeccuii, CBI3aHHBIX C XMMHUEH; OCHOBHBIE IIpaBa 1 00SI3aHHOCTH T'pakJaHUHA (B TOM 4YHCIIe
yYallerocs), CBSI3aHHbIE C JTUYHOCTHBIM, MPO(ECCHOHANBHBIM M KU3HEHHBIM CaMOOIPEIeIEHUEM; UCIIBITBIBAaTh: YyBCTBO TOPJOCTH 3a
POCCUICKYI0O XUMUYECKYIO HAyKy U yBa)K€HHUE K UCTOPHUH €€ Pa3BUTHS; yBa)KEHUE U MPUHATHE JOCTH)KEHUN XMMUU B MUPE; YBa)KEHHUE K
OKpYXaroIuM (y4JaluluMcs, YYUTEIsAM, POAUTENSIM U JAp.) YMETh CIyllaTh M CIbIIIATh MapTHEpa, MPU3HABaTh IMPABO KaXKJIOro Ha
COOCTBEHHOE MHEHHE U NPUHUMATh PEIIeHHUs C YYeTOM MO3UIUNA BCEX YYACTHUKOB; CAMOYBa)KEHUE U AMOIMOHAJIBHO-TIOJIOKUTEIbHOE




OTHOIIIEHHE K ceOe;

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

Pa3znen Nel. ATOMBbI XMMHYECKHX 3JIEMEHTOB (9 uacos)

5 |OCHOBHBIE CBEIEHUA O CTPOEHUU aTOMOB. COCTaB aTOMHBIX SIAEP. 16.09.2021
6  |CTpoeHue 3IEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX 371eMeHTOB Ne 1-20 21.09.2021
7  |FI3MeHeHHe CBOMCTB XMMHYECKUX 3JIEMEHTOB 110 IPYIIAM U IIEpUoaaM 23.09.2021
8  |MonHas xumMH4eckas CBA3b 28.09.2021
9  |KoBasleHTHas HENOJSIPHAsE XUMUYECKasl CBA3b 30.09.2021
10  [DnexrpoorpunarenbHocTh. KoBaneHTHas noJisspHasl XUMUYECKasl CBSI3b 12.10.2021
11  Meramunyeckas XUMHUYECKas CBS3b 14.10.2021
12 |O6o0mieHNe U cucTeMaTH3AIMS 3HAHUH 110 TeMe «ATOMBI XUMHUYECKUX 19.10.2021
PIIEMEHTOBY
13 |[KonTtpoabHas padora Nel no Teme «Amomuvl XuMu4eckux 21eMeHmos 21.10.2021

IlnaHupyemblie pe3yJbTaThl
I Ipeomemmnule:

HCIIOJIb30BATh MPU XAPAKTEPUCTUKE ATOMOB MOHATHS: «IIPOTOHY», KHEUTPOHY, «IJNEKTPOHY, «XXUMUUECKUMN FJIIEMEHT), «KMACCOBOE YUCIIO»,
«U30TOM, «IIEKTPOHHBIN CIIOW», «IHEPIreTUUECKUN YPOBEHBY, «IJIEMEHTBI-METAIIb», «3JIEMEHTBI-HEMETAJUIbDY; MPU XapaKTEePUCTUKE
BEILIECTB MOHATUS «MOHHAS CBA3b)», KMOHBI», «KOBAJICHTHAS HEMOJISIPHAS CBSA3b), «KOBAJIEHTHAs NOJISIPHAs CBA3bY,
«QIIEKTPOOTPUIIATETLHOCTDY, «BAJICHTHOCThY, «METAINIUYECKAsl CBS3bY;

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

COCTaBJISITh CXEMBI paclpeeIeHus FIEKTPOHOB 0 3JEKTPOHHBIM CJIOSIM B 3JIEKTPOHHON 000JI0UKEe aTOMOB; CXEMbI 00pa30BaHuUs Pa3HbIX
THIIOB XUMHUYECKOH CBS3M (MOHHOM, KOBAJICHTHOMN, METaJUTMYECKOH );

O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHUX 3JIEMEHTOB (3apsi10B si7ep aTOMOB, YKCIIa 3JIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aNOJIHSIEMBIX 3JIEKTPOHHBIX CI0EB, PAANYC aTOMa, 3JIEKTPOOTPULATEIbHOCTh, METAININYECKHUE U
HEMeTaJUIMYeCKHe CBOMCTBA) B MIEpHOIaxX U rpynmax (IJaBHbIX noarpymnmnax) [lepuonundyeckoit cucreMsl XUMu4Yeckux snemenTos /1. U.
MeHnpaeneeBa ¢ TOYKHM 3pEHUS TEOPUU CTPOCHUS aTOMA;

CpaBHUBATh CBOMCTBA aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, HAXOAIINXCS B OAHOM IEpUOJE WM rIaBHOU noarpynne Ilepuoanueckoit
CHCTeMBbl XUMHUECKHX 3neMeHToB JI. . Mennaeneena (3apsa0B siep aTOMOB, YUCia 3JIEKTPOHOB Ha BHELTHEM JIEKTPOHHOM CJIO€, YHCIIO
3aMOJIHSIEMBIX 3JIEKTPOHHBIX CJIO€B, PaANyC aTOMa, AIEKTPOOTPUILIATENILHOCTh, METAININYECKHE U HEMETa/UINUeCKUe CBONCTBA);




JaBaTh XapaKTEPUCTHUKY XUMHUYECKUX JIEMEHTOB 110 UX MOJI0XeHHI0 B [lepronnyeckoii cucremMe XuMudeckux anemeHTos 1. .
MeHnneneeBa (XUMAYECKUAN 3HAK, TIOPSAKOBBIA HOMED, IEPHO/I, TPYIINA, MOATPYIIA, OTHOCUTEIbHASI aTOMHAs Macca, CTPOCHHE aToMa —
3apsia siApa, YUCIO MPOTOHOB U HEUTPOHOB B sAZIpe, 001IIee YHUCIIO AIEKTPOHOB, paCIpeIeICHUE YICKTPOHOB 10 SJIEKTPOHHBIM CJIOSM);
OTIPEEIIATh TUIT XUMHUYECKOH CBS3H 1O (HhOpMYIie BEIIEeCTBa;

MPUBOJUTH IPUMEPHI BEIIECTB C Pa3HBIMH TUITAMHA XUMHYECKOU CBS3H;

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOW CBSI3U (OOMEHHBIN ), HOHHOM CBSI3U, METAINIMYECKOU CBSI3H;

® COCTaBJIATH (POPMYIIBI OMHAPHBIX COCAMHEHUN 1O CTETICHU OKUCIICHHUS;
® HaXOJWUTh CTENEHb OKHCIICHHS JJIEMEHTOB 10 opMysie OMHAPHOTO COCTUHCHUS.
® YCTaHaBJIWBATH MPUYMHHO-CIICICTBEHHBIE CBS3HM: COCTAB BEIIECTBA — TUI XUMHUYECKOH CBSI3H;
® COCTaBJIATH (POPMYIIBI OMHAPHBIX COCAMHEHUN 1O BAJICHTHOCTH;
® HaXOJWTh BaJEHTHOCTH JIEMEHTOB MO popMysie OMHAPHOTO COCTUHCHHS.
Memanpeomemuule
® COCTAaBJIATH TE3UCHI TEKCTA; BIAJETh TAKMM BHIOM HM3JIOKEHHUS TEKCTA, KAK ONMKUCAHUE;
® ICIOJB30BaTh TAKOW BHJ MBICIEHHOTO (M€aThHOTO) MOJICIUPOBAHUS, KaK 3HAKOBOE MOJICIMPOBaHKE (HA MPUMEPE COCTABICHUS CXEM
00pa3oBaHUsl XUMUYECKOU CBSI3H);
® HCIOJIB30BaTh TAKOW BUJ MAaTEPHATBHOTO (MMPEIMETHOI0) MOJCIMPOBAHUSI, KaK (PU3MIECKOE MOICIUpOBaHue (Ha MpUMepe MOJIeIeh
CTPOCHUS aTOMOB);
® OmNpeaensaTh OOBEKTHI CPABHECHHS M ACTIEKT CPABHEHUS 0OBEKTOB;
® BBINOJHSITH HEMOJHOE OJHOJIMHEIHOE CpaBHEHUE; HEMOJIHOE KOMIIJIEKCHOE CPABHEHUE; TTOJIHOE OJHOJIMHEHOE CpaBHEHHE.
e (opmynupoBaTh rUNOTE3Y MO PEIICHUIO TPOOIEM;
® COCTaBIIATH IIAH BBIMOJHEHUS YIEOHOM 3a7a4M, pelIeHUs MPOOJIeM TBOPUYECKOT0 M ITOMCKOBOTO XapaKTepa, BHITOJHEHUS MMPOSKTa
COBMECTHO C YUUTEIICM;
® HCIOJH30BaTh TAKOW BUJ MAaTEPUATHLHOTO (TIPEIMETHOT0) MOICTUPOBAHUS, KaK aHAIOTOBOE MOJICIUPOBAHHE;
® KPUTHYECKU OTHOCHTHCS K ICEBIOHAYYHON MHPOPMAIUH, HETOOPOCOBECTHOW PEeKIaMe B CPENICTBAX MACCOBOM MH(OpMAIIHH;
VIuunocmuuie:

MOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XWUMHUU U OOINECTBA; IOCTIKEHUS B 00JaCTH XHUMHUU H
KYJIbTYpHBIE TpaJulUU (B YaCTHOCTH, HAYUHBIC TPAIUIMU) CBOEH CTpaHbl; OOIIEMUPOBBIC IOCTHIKEHHS B OOJACTH XUMHH; OCHOBBI
3I0pOBOTO 00pa3a JKW3HM; IpaBuUjia IOBEJEHUS B YPE3BBbIYAMHBIX CUTYyalMsAX, CBS3aHHBIX C BO3ACHCTBUEM DA3JIMUYHBIX BEIECTB;
COILIMAJIBHYIO 3HAYUMOCTh U CO/IepkKaHue mpodeccuii, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIC MpaBa M 00A3aHHOCTH T'paX<IaHUHA (B TOM YHCIIe
y4alerocsi), CBsi3aHHbIE C JIMYHOCTHBIM, TPO(EeCCHOHAIBHBIM U JKU3HEHHBIM CaMOOIPEAEIEHUEM; HCIBIThIBATh: YYBCTBO TOPAOCTH 32




POCCHICKYIO XMMHUYECKYIO HAYKY M YBa)KCHHE K HCTOPUHU €€ Pa3BUTHS, YBaAXKCHHE U MPHUHATHE TOCTIIKEHUN XUMHUHU B MHPE; YBaXKCHHUE K
OKpYXalomuM (yJauiuMcs, YUUTENs M, POAMTEISIM M 1p.) YMETh CIOyllaThb M CJBIIIATh MapTHEpa, MPHU3HABAaTh IPAaBO KaXJOro Ha
COOCTBEHHOC MHEHHE W IMPUHHUMATh PEIICHUS C YY4ETOM IO3HUIMI BCEX YUaCTHHKOB, CAMOYBaKCHHE M SMOI[HOHAIBHO-TIOJI0KHUTEILHOE
OTHOIIIEHHE K ce0e;

OCO3HaBaTh: T'OTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSTEIbHBIM IOCTYIKAM M JCHCTBHUSAM, MPUHATHIO OTBETCTBEHHOCTH 3a WX
pe3yabTaThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPHITO BHIPAKaTh M OTCTAMBATh CBOIO IMO3UIIHI0O U KPUTHYHO OTHOCHUTHCS K CBOHUM
MOCTYIKaM

Pazjnen Ne2. IlpocTsie BemecTBa (6 uacos)

14 [[IpocTble BelecTBa-METAIIBI. 26.10.2021

15 [[IpocThle BemecTBa - HEMETAJUIbl, UX CPAaBHEHUE C HEMETAJIIaMU. AJJIOTPONUs 28.10.2021

16 |KommyecTBo BemecTsa 02.11.2021

17  MonsipHblil 00bEM Ta30B ra3000pa3HbBIX BEIIECTB. 04.11.2021

18 |Pemenme 3amad ¢ HMCIOJIb30BAaHUEM MOHIATHH «KOJMYECTBO BEIICCTBAY, 09.11.2021
(ITOCTOSTHHAsE ABOTJIpO», «MOJIIPHAs MAccay, «MOJISIPHBIA 00BEM T'a30B»

19 |O606menne u cuctemMarusanus 3HaHuid 1o teme «lIpocThie BemecTBay 11.11.2021

Ii1aHupyeMble pe3yJibTaThl
[ Ipeomemmyie:

HCIOJIb30BaTh MPU XapaKTEPUCTUKE BELIECTB MOHATHS: «METAIUIBD», «IIACTHYHOCTHY, «TEIJIONPOBOIHOCTBY, «3JIEKTPONPOBOIHOCTHY,
«HEMETAJIBI», «AJNIOTPOIHS», «aJUIOTPOIHbIE BUJJOU3MEHEHU S, MIIU MOAU(PHUKALIUNY;

OIMCHIBATh TIOJOXEHUE 3JIEMEHTOB-METAJUIOB M 3JEMEHTOB-HeMeTaioB B Ilepuoanueckoil cucreme xumuueckux snemeHtoB JI. U.
Menneneena;

KJIAaCCU(UIIMPOBATh MPOCTHIE BEIIECTBA HA METAJIBI U HEMETAJLIbI, JIEMEHTHI;

OIpeAesATh NPUHAIEKHOCTh HEOPIraHUYECKUX BEIECTB K OJTHOMY M3 U3yUEHHBIX KJIACCOB — METAJIJIbl 1 HEMETAILIIbL;

J0Ka3bIBaTh OTHOCUTENIBHOCTD J€JIEHHsI POCTHIX BELIECTB HA METAJIJIbl U HEMETAJIBI;

XapakTepu30BaTh 00MMe (PU3NIECKHE CBOMCTBA METAJIIOB;

yCTaHaBIUBATh IPUYMHHO-CIIEICTBEHHBIC CBSI3U MEXJY CTPOCHHUEM aTOMa M XUMHUYECKOH CBA3BIO B MPOCTHIX BEIIECTBAX — METAJIaxX U
HeMeTasiax;

O0BACHATH MHOI0OOpa3ue MPOCTHIX BEIIECTB TAKUM (AaKTOPOM, KaK aJUIOTPOIUs; OMMUCHIBATE CBOWCTBA BELIECTB (HAa IPUMEpPax MPOCTHIX
BEILIECTB — METAJJIOB M HEMETAIJIOB);

coOJI01aTh NMpaBHJia TEXHUKU 0€301aCHOCTH IPH MPOBEICHUH HAOIIOACHHUHN U 1a00paTOPHBIX OIBITOB;

UCIOJIb30BaTh NPU PEHICHUHM PACUYCTHBIX 3a7a4 TOHATHSA: «KOJUYECTBO BEILIECTBA», «MOJbY», IOCTOSHHAas ABOTaJpo», «MOJSpHas




Maccay, «MOJISIPHBII 00BEM ra3oB», «KHOPMAaJIbHbIE YCIOBHSY;

MPOBOJIUTH PACUETHI C UCMOJIIB30BAHUEM TOHITHH: «KOJTMYECTBO BEIIECTBA», «MOJISIPHASI MAccay, «MOJIIPHBIN 00bEeM ra30By, «ITOCTOSTHHAS
ABoraapoy.

XapaKTepu30BaTh BEILECTBAa IO COCTaBY, CTPOCHHIO W CBOWCTBAM, YCTaHABIMBATh NPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY IJaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA;

YCTaHaBJIINBATh NPUYIUHHO-CICACTBCHHLIC CBA3M: COCTAB BCIICCTBA — THIL XUMHUYECKOH CBA3H,

COCTaBJIATH (OPMYJIBI OMHAPHBIX COCTUHEHUH MO BAJICHTHOCTH;

HaxOJUTh BAJICHTHOCTH JIEMEHTOB MO popMysie OMHAPHOTO COETUHEHHUS.

BBIIBUTATh M TPOBEPATH SKCIEPUMEHTAIBLHO TUIIOTE3bl O XMMHMUYECKHX CBOMCTBaX BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHHS, HX
CIIOCOOHOCTH BCTYINATh B XMMUYECKUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3iINuHbIX XUMHUECKUX PEaKIIMii;

Memanpeomemmuvie:

COCTaBJIAITh KOHCIIEKT TEKCTa;

CaMOCTOSITEJILHO MCIIOJIb30BaTh HEMOCPEIACTBEHHOE HAONIO/IEHHE; CaMOCTOSTENbHO OG(GOPMIIATH OTYET, BKJIIOYAIOUIUNA ONHUCaHUE
HaOJII0JIEHUs, €ro Pe3yJbTaTOB, BEIBOJOB;

BBIIIOJIHSTH IIOJIHOE€ KOMIUIEKCHOE CPABHEHNUE; BBIIIOJIHIATL CPABHEHHUE 110 AHAJIOTHH.

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

CO3/1aBaTh MOJIENIM U CXEMBI JUIsl pellIeHHs yUeOHbIX U MO3HABATENbHBIX 3a1a4;

VIuunocmnuwie:

IIOHUMATh: OCHOBHBEIC I/ICTOpI/I‘-IeCKI/Ie COGBITI/I}I, CBsA3aHHBIC C pa3BI/ITI/IeM XUMHUHN U O6H_I€CTB3.; JOCTUXCHHUA B 06HaCTI/I XUMHUHU U
KyJIbTYpHBIC TpPaIulMU (B YACTHOCTH, HAay4YHBIC TPAAUIIMU) CBOCH CTpaHBI, OOIIEMHPOBBIE IOCTHUKEHHUS B O0JIACTH XUMHUU, OCHOBBI
3I0pOBOr0 OOpa3a J>KW3HHU; IpaBWja IOBEJCHUS B YPE3BBIUAWHBIX CHTYAIUAX, CBA3aHHBIX C BO3JCHCTBHEM pA3JIMYHBIX BEIIECTB,;
COLMATbHYIO 3HAYUMOCTh U coJiepkaHue npodeccuii, CBI3aHHBIX C XUMHUEH; OCHOBHBIC TIpaBa M 00SI3aHHOCTH TpaKJaHUHA (B TOM YHCIIC
y4alierocs), CBSI3aHHbIC C JUYHOCTHBIM, MPO(ECCHOHATBHBIM M KU3HEHHBIM CaMOOIPE/ICICHUEM; UCIIBITBIBATh: YYBCTBO TOPJIOCTH 3a
pOCCHﬁCKYIO XI/IMI/I‘-IGCKyIO HayKy 148 YBa)KeHI/Ie K I/ICTOpI/II/I cc paSBI/ITI/IH; yBameHHe nu HpI/IH}ITI/Ie I[OCTI/I)KGHI/II\/'I XUMHUHU B MI/Ipe, yBameHHe K
OKPYXKAIOIIKMM (yJamuMcsl, YYUTEISAM, POJMTENIIM W Jp.) YMETh CIYIIaTh W CJBIIIATH MMapTHEpa, MPU3HABAaTh IMPAaBO KaKJIOr0 Ha
CO6CTB€HHO€ MHCHHUEC U HpI/IHI/IMaTB peI_HeHI/IH C y‘-IeTOM HOBI/IL[I/Iﬁ BCEX y‘-IaCTHI/IKOB; caMoyBaxceHI/Ie U OSMOIHUOHAJIIBHO-ITOJIOXKUTCIBbHOC
OTHOIIIEHHUE K ceOe;

OCO3HaBaThb: T'OTOBHOCTH (I/IJII/I HeI‘OTOBHOCTb) K CaMOCTOATCIIbHBIM HOCTyHKaM 148 HeﬁCTBHHM, HpI/IH}ITI/IIO OTBCTCTBCHHOCTH 3a UX
pe3y.HI:TaTBI; TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) OTKpBITO BBIpa)KaTB 1 OTCTanBaTh CBOIO

Pa3znen Ne3. CoequHeHUs] XUHMHYECKUX 3J1eMeHTOB (/4 uacos)
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(Crenens oxucnenns. OCHOBBI HOMEHKIIATYPHI GHHAPHBIX COETHHEHMUIA | 23.11.2021 |




21 |Oxcunasl 25.11.2021
22 |Okcuasl 30.11.2021
23 |OcHOBaHUA 02.12.2021
24 |OcHOBaHUA 07.12.2021
25 |[Kuciortsl 09.12.2021
26  |[Kuciortsl 14.12.2021
27 |Conu KaK IpOU3BOAHBIC KUCIOT U OCHOBAHUM 16.12.2021
28 |Conu Kak IpOU3BOAHBIC KUCIOT U OCHOBAHUM 21.12.2021
29 |AMopdHBIC B KPUCTALTHYCCKHE BEIIECTBA. 23.12.2021
30 [YucTsle BemecTsa 1 cMecu. MaccoBas U 00bEMHASA JOJIU KOMIIOHEHTOB B CMECH 28.12.2021
31 |PacdeTsl, CBSI3aHHBIC C MOHITHEM <JIOJIS) 30.12.2021
32 HMucrpykraxk no Th. O6o0menue u cucteMaTH3alys 3HaHU 110 TeMe: 11.01.2022
«CoeqUHEHUS XUMHYECKUX DJIIEMEHTOB).
33 |KontpoabHasi padota Ne2 rio teme «CoeourHeHus XumMuyeckux 371eMeHmo8y 13.01.2022

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHITHS: «CTEMEHb OKHUCICHHSI», «BAJEHTHOCTH», «OKCHUIBD», OCHOBAHUSY», «UIEIOUYUY,
«KAQYeCTBEHHAS PEaKIusi», «HHIUKATOP», «KUCIOTBI», «KUCIOPOJCOACPXKAIINE KHUCIOTBI», «OCCKUCIOPOIHBIC KHUCIOTBI», «KHUCIOTHAs
cpelay», «IeJovHas cpela», «HeWTpalbHas cpefa», «mkana pH», «comm», «aMopgHbIe BEIIECTBa», «KPUCTAIUIMYECKUE BELIECTBaY,
«KPUCTALTMYECKAs] pEIIETKA», «HUOHHAsl KPHUCTANTMYECKAas peIIeTKa», «aTOMHAas KPHUCTALUIMYECKas pemIeTKay, «MOJEKYJspHas
KpUCTaJUTMYECKas peuieTkay, «MeTauinueckas KpUCTaINInYecKasi peleTKa, «CMECH;

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

OTIpEeAeNATh MPUHAAJIEKHOCTh HEOPTraHMUYECKUX BELIECTB K OJTHOMY W3 M3YUEHHBIX KJIacCOB (OKCHU[IbI, JIETy4yrue BOJAOPOJAHBIE COCIUHEHHUS,
OCHOBaHUsI, KHCJIOTHI, COJIH) IO (hOpMYJIE;

OMKCHIBAaTh CBOWCTBA OTHAENBHBIX TMPEICTABUTENCH OKCHUIOB (HA MpUMEpEe BOJBI, YIJICKUCIOTO Ta3a, HEraleHOW HW3BECTH), JIETY4HX
BOJIOPOJIHBIX COEMHEHUH (Ha mpuMepe XJIOPOBOAOPOJa U aMMHaKa), OCHOBAHUM (Ha MpUMeEpe TUIPOKCU0B HATPHUS, KAJIUS U KaJbILIHs),
KHUCJIOT (Ha IpUMepe CEpHOM KHUCIIOTHI) U cojiel (Ha mpuMepe XJaopuaa HaTpusi, KapOoHaTa Kanbius, hocdara KaibIus);

OTIpeIeATh BaJICHTHOCTh M CTETICHh OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (OPMYIBI OKCHUIIOB, OCHOBAHHI, KHCIOT M COJICH MO BAJICHTHOCTSM U CTETEHSM OKHCICHHUS DJIEMEHTOB, a TakKe 3apsaam
MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHCJIOT, OCHOBAHUU H COJICH;




COCTaBJISITh Ha3BaHMS OKCHJIOB, OCHOBAHHM, KHCIIOT U COJICH;

CpaBHMBATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS; OKCUAbI, OCHOBAHMUS, KUCIOTHI U COJIM O COCTaBY;

MCIIOJIB30BaTh TaOIUIlY PACTBOPUMOCTH JJIsl OIIPEAEIICHUS] PACTBOPUMOCTH BELIECTB;

YCTaHaBIIUBATh T€HETUYECKYIO CBSI3b MEXKJY OKCHUIOM M THIPOKCHUIOM M HA00OPOT; MPUUYUHHO-CIECICTBEHHBIE CBSI3M MEXAY CTPOCHHUEM
aTOMa, XUMUYECKOU CBSI3bI0 U TUIIOM KPUCTAJUIMYECKON PENIETKU XUMHUYECKUX COEAUHEHUN;

XapakTepu30BaTh aTOMHBIE, MOJIEKYJISIpHbIE, HOHHbIE METAININYECKUE KPUCTAIUIMYECKHE PELIETKH; CPEely pacTBOpa ¢ MOMOILBIO IIKaJIbI
pH;

MPUBOJIUTH IPUMEPHI BEIIECTB C Pa3HBIMU THIIAMU KPUCTAIITUYECKON PEIIeTKH;

MPOBOAUTH HAOIIOICHHS 32 CBOMCTBAMU BEIIECTB U SBJICHUSMHU, MIPOUCXOIAIINMHU C BEIIECTBAMH,

coOro1aTh MpaBuiia TEXHUKH 0€30MacCHOCTH MIPH MPOBEIECHUU HAOJIOIEHUH U OTIBITOB;

UCCIE0BaTh CPEAy PacTBOpa C MOMOIIBIO HHANKATOPOB;

KCIEPUMEHTAIIBHO Pa3IndaTh KUCIOTHI U MIEJIOYH, OIb3YICh HHIUKATOPAMH;

UCIIONIb30BaTh MPHU PEIICHUH PACUETHBIX 3aJau IMOHATHUS «MaccoBas JIOJI 3JIEMEHTa B BEIECTBE», «MaccoBas [0JiI PaCTBOPEHHOIO
BEIIECTBa», «00bEeMHasl A0Js ra3000pa3HOT0 BEIIECTBAY;

MPOBOJIUTH PACUYETHI C UCIOIH30BAaHUEM MOHSITUN «MaccOBas JTOJIS PJIEMEHTa B BEI[ECTBEY», «MAcCOBasl JIOJIsI pACTBOPEHHOTO BEIIECTBAY,
«00BeMHas J0JIs Ta3000pa3HOrO BEIIECTBAY.

XapaKTepu30BaTh BEILECTBA IO COCTaBY, CTPOCHHIO W CBOWMCTBAM, YCTaHABIMBATh NPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIY IJaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

Memanpeomemnvie:

COCTaBJISITH HA OCHOBE TEKCTa TaOIUIIbI, B TOM YHCIIe ¢ mpuMeHeHuemM cpeacts MKT;

MO/ PYKOBOJCTBOM YUHTEJSI POBOJUTH OMOCPEIOBAHHOE HAOIOICHHE;

M0/ pYKOBOJCTBOM YUHTEISI OPOPMIISATH OTUET, BKJIIOUAIOIINM OMKMCaHHE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;

OCYIIECTBJISITh MHAYKTUBHOE 0000mIeHHe (0T €IUHHYHOTO JOCTOBEPHOTO K OOIMEMYy BEPOSTHOCTHOMY), T. €. OMNPEACIATH OOIIne
CYIIECTBEHHBIE MTPU3HAKHU IBYX U 0ojiee 00BEKTOB U (PUKCHPOBATH UX B (hOpMeE MOHITHUS WIIH CYKICHUS,

OCYIIECTBIATh JACAYKTUBHOE 0000IIeHNEe (MTOABEICHUE SAMHUYHOTO JOCTOBEPHOTO MO OO0Iee JOCTOBEpHOE), T. €. aKTyalHu3upOBaTh
MOHATHUE WIH CYXKICHHUE, U OTOXKIECTBIATH C HUM COOTBETCTBYIONINE CYIIECTBEHHBIC MPU3HAKH OJJHOTO UJIU 00Jiee 0OBEKTOB;

3HaTh U UCMOJIb30BaTh pa3iMuHbIe (POPMBI PECTABICHUS KJIaCCUPUKALIUH.

CO3/1aBaTh MOJIETIU U CXEMBI JJIs PelIeHUs] y4eOHbIX U MO3HABATENIbHBIX 33/1a4;

KPUTHYECKH OTHOCUTHCS K MICEBIOHAYUYHON HHPOpMAIINH, HEJOOPOCOBECTHOM peKiiaMe B CPeICTBAX MacCOBOW MH(OPMALINN;

WCIOJIb30BaTh MPUOOPETEHHBIC KIIOYEBbIC KOMIIETCHIINH IIPH BBITOJIHEHUH MPOSKTOB U YI€OHO-UCCIIEIOBATELCKUX 33124

Jluunocmnuie:




[IOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XHUMHUM U OOINECTBA; JOCTH)KEHUS B OONACTH XUMHUU H
KyJIbTYpHBbIE TPaJULUU (B YAaCTHOCTH, HAy4YHBIE TPAJULUU) CBOEH CTpaHbl; OOIIEMUPOBBIE IOCTHIKEHHS B OOJACTH XUMHH; OCHOBBI
310pOBOTO 00pa3a >KMU3HM; MpaBUJa OBEACHUS B YPE3BBIYAHHBIX CHUTYalUsX, CBSI3aHHBIX C BO3JCHCTBHEM PA3IMYHBIX BEILECTB; COILHAb-
HYI0 3HAYUMOCTh U COZEpKaHue Mpodeccuil, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIE MpaBa U 00A3aHHOCTH I'pa)<1aHUHA (B TOM YHCIIE ydalle-
rocs), CBSI3aHHBIE C JUYHOCTHBIM, NPO(ECCHOHAIBHBIM W KU3HCHHBIM CaMOOIIPEICICHUEM; MCIBITHIBATH: YYBCTBO T'OPAOCTH 3a
POCCHIMCKYI0O XMMHUYECKYIO HAYKY M yBa)KE€HHE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHHUE U NMPUHATUE JOCTHKEHUN XUMHUHU B MUpE; YBaXKEHHUE K
OKPY’KAIOIIMUM (y4JalIuMcsl, YIUTENIIM, POAUTENAM U 1p.)

YMETb CIIyIIATh U CIBIIATh NapTHEpa, IPU3HABATh MPABO KaXJA0r0 Ha COOCTBEHHOE MHEHUE M IPUHUMATh PEUICHUS C Y4ETOM HO3ULUI
BCEX YYaCTHUKOB; CAMOYBAKEHHUE U SMOLMOHAIBHO-TIOJ0KUTEIbHOE OTHOLIEHHE K ce0e;

OCO3HaBaTh: T'OTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOATENBHBIM MOCTYNKaM M JCHCTBUSAM, NPUHATHUIO OTBETCTBEHHOCTH 3a HX
pe3ylabTaThl; TOTOBHOCTH (MM HErOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTaMBATh CBOIO MO3UIUI0 U KPUTHUYHO OTHOCUTHCS K CBOUM
HOCTYIIKaM;

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

34 |Ddusnueckue sABiIeHU. Pa3nenenne cMmecei 18.01.2022
35 [ Xumuueckue ABieHUA. Y CIOBHS M MPU3HAKH MPOTEKAHUS XUMUYECKUX 20.01.2022
eaKIuit

36 [3aKOH COXpaHEHMSI MACCHI BEIIECTBA. XMMUYECKHUE YPAaBHEHUS 25.01.2022

37 |Pac4€Thl MO XUMUYECKUM YPABHEHUSIM 27.01.2022

38 [Pac4€Thl MO XUMUYECKUM YPABHEHUSIM 01.02.2022

39 |Peakuuu paznoxenus. [loHsTHE O CKOPOCTU XMMHUYECKON PEaKIuU U 03.02.2022
KaTaJan3aTopax

40 |Peakuuu coenunenus. llemouku nepexoqon 08.02.2022

41 |Peakuuu 3aMelieHus. Psn akTHBHOCTH METAJLIIOB 10.02.2022

42  [Peakuuu oomena. [IpaBuno beproie 15.02.2022

43  [Tunbl XUMHUYECKUX PEAKLMI Ha mpUMepe CBOWCTB BoAbl. [IoHsATHE O ruapoan3e 17.02.2022

44 |O0o0O01IIeHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe «M3MeHeHuUs, npoucxoosuue ¢ 01.03.2022
ewecmeamu.

45 |[KontpoabHasi padota Ne3 no Teme «3menenus, npoucxoosuue ¢ 03.03.2022
sewecmeamu.

Ilnanupyemble pe3yJibTaThbl




I Ipeomemmnule:

UCIIONIb30BAaTh TIPU XapaKTEPUCTUKE BELIECTB MOHATHS: «IUCTUUIALUA», «IEPEroHKa», «KPUCTAIU3ALUA», «BBIIAPUBAHHEY,
«hunpTpOBaHUE», «BO3TOHKA, WIM CYOIMMAIMsI», «OTCTaMBaHHE», «UEHTPUPYTUPOBAHUEY», «XHUMHUYECKas pEakUuus», «XUMHUUYECKOe
YPaBHEHHEY, «PEAKLUN COCIUHEHUN», «PEAKINH PA3JIOKEHUA», «PEAKIIUN OOMEHay, «PeaKluu 3aMELEHUN», «PEaKLUu HEUTpaInu3aumny,
«3K30TEPMUYECKUE PEAKIUU», «IHJOTEPMUUYECKUE PEAKIUN», «PEAKLUUU TOPEHHs», «KaTalu3aTopbl», «(pepMeHThI», «oOpaTHMbIe
peakuuny», «HeoOpaTHUMbIE PEAKLUU», «KATATUTHYECKHE PEaKLHH», «HEKAaTAIUTUYECKUE DPEAKLIUU», «Ps] AaKTUBHOCTH METaJIOBY,
«TUAPOTU3Y;

® YCTaHaBJIMBATh MPUUMHHO-CIIEICTBEHHBIC CBSA3U MEXAY (PU3NYECKUMU CBOMCTBAMH BEILIECTB M CIIOCOOOM pa3/ielieHHs] CMeceil;

e OOBACHATH 3aKOH COXPAHEHHUSI MACChI BEIIECTB C TOUKHU 3PEHUS AaTOMHO-MOJIEKYJIIPHOTO YYEHHUS;

® COCTaBJIATh YPAaBHEHUS XMMUYECKUX PEAKIIUI Ha OCHOBE 3aKOHA COXPAaHEHUsI MacChl BEILIECTB;

® ONUCHIBATH PEAKIIUU C MIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKA U 3bIKa XUMUH;

e KjacCUPUIIMPOBATh XUMHYECKHE PEAKIHMH MO YHCIY U COCTaBYy HMCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIUHU; TEIIoBoMY 3 (dexTy;
HaIpaBJICHUIO MPOTEKAHUS PEAKIIMU; YUYAaCTUIO KaTalu3aTopa;

® CNOJIb30BAaTh TAOIMIly PACTBOPUMOCTH ISl OMpPEAENICHUS BO3MOXHOCTH MPOTEKAHHUS peaKkIuil OOMEHa; 3JIEKTPOXUMHUYECKHH psij
HaIpsKeHUH (aKTUBHOCTH ) METAJIJIOB ISl ONPE/IeSIeHHs] BO3MOKHOCTU NMPOTEKAHUS PeaKUi MEeXly MeTaulaMi ¥ BOJAHBIMU pacTBOpaMu
KHCJIOT U COJICH;

e HaOmIOaTh U ONMUCHIBATH MPU3HAKU U YCJIOBHS TEUECHUS] XUMUYECKUX PEaKLUi, JenaTh BIBOJAbBI HA OCHOBAaHUH aHaNHM3a HaOMIOJeHUN 3a
3KCIIEPUMEHTOM;

® MPOBOAUTH PACUETHI 10 XUMHUYECKUM ypaBHEHUSM Ha HaXOXJACHUE KOJIMYECTBA, MACCHl WUIH 00beMa MPOAYKTa PEaKINH 10 KOJIUYECTRY,
Macce Wi 00beMy MCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHATHS «JI0Js», KOTJa MCXOIHOE BEIIECTBO JIAHO B BHJE pacTBOpa C
3aJJaHHOM MacCOBOM J10JIe PAaCTBOPEHHOI'O BELIECTBA WJIM COJECPKUT OMPEICICHHYIO O TPUMECEH.

® BBIIBUTATh W TPOBEPSITH IKCICPUMEHTAIBHO THIIOTE3Bl O pEe3yNbTaTaX BO3JEHCTBUS Pa3NUYHBIX (DAKTOPOB Ha H3MEHEHHE CKOPOCTH
XAMHYECKON PEaKu;

® XapaKTEpHU30BaTh BELIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBAM, YCTaHAaBIIMBAaThb NPUYMHHO-CICJCTBEHHBIE CBA3M MEXAY JaHHBIMHU
XapaKTEepUCTUKAMHU BEIIECTBA;

Memanpeomemnvie:

COCTaBJISITh HA OCHOBE TEKCTa CXEMbI, B TOM yuciie ¢ npumeHenneM cpencts UKT;

UCIIOTh30BATh TAKOW BUJI MBICIEHHOTO (MACAIBHOTO) MOJICTUPOBAHHUS, KaK 3HAKOBOE MOJIETUPOBAHUE (HA TPUMEPE ypaBHEHUM
XUMHYECKUX PEAKLHil);

paznu4aTh 00hEM U COJICp)KAHUE TTOHATHI;

paznu4aTh POJOBOE U BHAOBOE MOHSATHS;

OCYIIECTBIATH POJIOBUAOBOE ONPECICHNUE TTOHITHIA.




COCTaBJIATh HA OCHOBE TEKCTa cXeMbI ¢ npuMeHenuneM cpeacts UKT;
CaMOCTOSITEILHO O(OPMIISITH OTUET, BKIIOYAIOUINI OMKMCaHUE IKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BBIBOJOB;
MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOIMYECKU IPaMOTHOIO TOBEJIEHUS B OKPYKAIOIIel cpeie;

VIuunocmnuwie:

MOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHUU W OOINECTBA; IOCTIKEHUS B O0JACTH XUMHUU H
KYJIbTYpHBIE TpaJULUU (B YACTHOCTH, HAy4YHBIE TPAJULMU) CBOEH CTpaHbl; OOIIEMUPOBBIE IOCTHIKEHUS B OOJACTH XUMHH; OCHOBBI
310pOBOTO 00pa3a >KM3HM; MpaBUJa OBEACHUS B YPE3BBIYANHHBIX CHUTYalUsX, CBSI3aHHBIX C BO3JCHCTBHEM PA3IMYHBIX BEILECTB; COLHAb-
HYI0 3HAYUMOCTh U COZeprKaHue Mpodeccuil, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIE MpaBa U 00A3aHHOCTH I'pa)<1aHUHA (B TOM YHCIIE ydalle-
rocs), CBSI3aHHBIE C JMYHOCTHBIM, NPO(ECCHOHAIBHBIM W KU3HCHHBIM CaMOOIIPEICICHUEM; MCIBITHIBATH: YYBCTBO T'OPAOCTU 3a
POCCHIMCKYI0O XMMHUECKYIO HAYKY M yBa)KEHHE K UCTOPUU €€ Pa3BUTHUSA; YBAXKEHHUE U NMPUHATUE JOCTHKEHUN XUMHUHU B MUpE; YBaXKEHHUE K
OKPY’KAIOIIMUM (y4JalIuMcs, YUUTENIIM, POAUTENAM U 1p.)

YMETb CIIyIIATh U CIBIIATh NapTHEpa, NIPU3HABATh MPABO KaXJA0T0 Ha COOCTBEHHOE MHEHUE M IPUHUMATh PEUICHUS C Y4eTOM HMO3ULUI
BCEX YYaCTHUKOB; CAMOYBA)KEHHUE U SMOIMOHAIBHO-TIOJ0)KUTEIbHOE OTHOLIEHHE K ce0e;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U 1€UCTBUSM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3ynbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBITO BBIPA)KAaTh U OTCTaWBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOUM
HOCTYIIKaM;

PazgenNeS. Ilpaktukym «Ilpocreiiime onepanum ¢ BemecrBom» (3 vaca)

46

MNHCTpyKTaXK M0 TEXHUKE 0€30MACHOCTH B Ka0MHeTe XUMHUM. 08.03.2022
IIpakTuyeckasi padora Nel [IpaBuna TexHuKH 0€30MTaCHOCTH TP paboOTE B
XUMHYeCcKoM KabuHete. [Iprembr oOpateHus ¢ 1abopaTtopHbIM 000pyI0BaHUEM]
1 HarpeBaTelIbHBIMH NPUOOpaMu

47

MNHCTpyKTaXK M0 TEXHUKE 0€30MACHOCTH B Ka0MHeTe XUMHUM. 10.03.2022
IIpakTuyeckas padora Ne2. [IpuzHaky XUMUYECKUX pEaAKIIUNA

48

MNHCTpyKTaXK 0 TEXHUKE 0€30MACHOCTH B Ka0MHeTe XUMHUM. 15.03.2022
IIpakTuyeckas padora Ne3. [IpuroroBieHue pacTBopa caxapa U ONpeaeieHue
MacCOBOM J0JIM €r0 B PaCTBOPE

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

Pabomams ¢ mabopatopHbIM 000pyIOBaHUEM H HarpeBaTeIbHBIMHU MPHOOPAMH B COOTBETCTBUU C MTPABHJIAMH TEXHUKH
Buvinoanams npocTeiinme mprueMsl oOpaIieHus ¢ JJabopaTopHbIM 000PYIOBAaHUEM: C BOPOHKOM, C (DUIBTPOM, CO CITUPTOBKOIA.
Habnwoams 3a cBOMCTBAMU BELIECTB U SIBICHUSMH, TPOUCXOISAIIMMU C BELIECTBAMH.

Onucviéams XUMUYIECKUIN SKCTIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITM POJAHOTO) SI3bIKA U SI3bIKA XUMUHU.




Cocmasnsame BBIBOJ I10 pPE3yJibTaTaM IMMPOBCACHHOT'O SKCIICPUMCHTA

Memanpeomemuuvie:

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

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

pa3nn4ath 00bEM U COJepKaHUE TOHATHI;

pas3iIn4aTh poAOBOE U BUAOBOE IIOHATHS;

OCYILECTBIATh POJXOBUAOBOE ONPENEICHUE ITOHATHA.

COCTaBJIATh Ha OCHOBE TEKCTa CXeMbl ¢ npuMeHenueM cpeacts UKT;

CaMOCTOSTEIHHO O()OPMIISTH OTYET, BKIIOYAIOLINI OMMCAHNE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJOB;

HCIOJIb30BaTh MPUOOPETECHHBIE 3HAHUS JJIS1 SKOJIOTUYECKH IPaMOTHOTO MTOBEJICHUS B OKPY’KaIOIIEH Cperie;

VIuunocmuuwie:

IIOHUMAaTh: OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHUM U OOINECTBA; JOCTH)KEHUS B OOJACTH XHUMHUU H
KYJIbTYpHBIE TpaauLUU (B YaCTHOCTH, HAYYHBIC TPAIUIMU) CBOEH CTpaHbl; OOIIEMUPOBBIC IOCTHIKEHHS B OOJACTH XMUMHH; OCHOBBI
3I0pOBOTO 00pa3a *U3HHU; MpaBUjIa MOBEAECHUS B YpE3BbIYANHBIX CUTyalUsX, CBA3AHHBIX C BO3JAEHCTBHEM PA3IMYHBIX BEILECTB; COL[HAIb-
HYIO 3HAYUMOCTh U COZepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMHUEH; OCHOBHBIC MpaBa U 0043aHHOCTH TpaX<1aHUHA (B TOM YHCIIE ydalile-
rocs), CBSI3aHHBIE C JMYHOCTHBIM, HPO(ECCHOHAIBHBIM U KU3HEHHBIM CaMOOIIPEICICHUEM; MCIBITBIBATH: YYBCTBO T'OPAOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY U YBA)KCHUE K UCTOPUM €€ PA3BUTHUS; YBAKCHUE U IIPUHATHE NOCTHKECHUN XUMUU B MUPE; YBAXKEHUE K
OKpYXaroIMM (y4aluMcs, yYUTeNIIM, POAUTEIAM U JIp.)

YMETb CIIyIIATh U CIBIIATH HapTHEpa, MPU3HABATh MPABO KaXJAOT0 Ha COOCTBEHHOE MHEHUE M IPUHUMATh PEUICHUS C YUETOM MO3UIUI
BCEX YYaCTHUKOB; CAMOYBa)KEHUE U SMOIIMOHAIBHO-TIOJI0KUTEIFHOE OTHOIICHHE K cele;

OCO3HaBaTh: TOTOBHOCTH (MJIM HEFOTOBHOCTbh) K CAMOCTOSITENIBHBIM IMOCTYIIKaM U AEHCTBUAM, IPUHATUIO OTBETCTBEHHOCTH 3a UX
pe3yJabTaThl; FOTOBHOCTb (MJIM HEIOTOBHOCTB) OTKPBITO BBIPAXKaTh M OTCTAUBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM
IIOCTYIIKaM;

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

49  Dnekrposmtdeckas auccoranys (/1) 17.03.2022

50  |OcHOBHBIE MOJIOKEHHS TEOPUH IEKTPOTUTHYECKOM aucconuanmu (TI/]). 22.03.2022
M oHHBIE YpaBHEHUS

51  [Kucnotsl: knaccudukaims u cBOMcTBa B cBeTe TOJ] 24.03.2022

52 [Kucnotsl: KnaccuuKaIms U CBOUCTBa B cBeTe TO]] 29.03.2022

53 |[KucnoTsl: knaccuduKkamms U cBocTBa B cBeTe TI/] 31.03.2022




54  |OcHoBanus: KinaccuduKaims U CBOMCTBa B cBeTe TO/] 05.04.2022
55 |OcHoBanus: KnaccuduKamms U CBOMcTBa B cBeTe TO/] 07.04.2022
56 |OcHoBaHus: Ki1accudUKaIms U CBOMCTBA B cBeTe TO/] 19.04.2022
57 |Okcunpl: kKnaccuuKanus U CBOWCTBA. 21.04.2022
58 |Okcuapl: kmaccuuKanys U CBOWCTBA. 26.04.2022
59 |Comm: xnaccudukaius u cBoicTsa B cBete TOJ] 28.04.2022
60 |Comu: xnaccudukaims u cBoicTBa B cBeTe TO/] 03.05.2022
61 ['enernueckas cBsA3b MEXKIY KJIaCCaMH HEOPraHUYECKUX COEIUHEHUM. 05.05.2022
62 |O6oOuieHre U cucTeMaTu3alys 3HaHui 1o Teme «PactBopenue. PactBopsi. 10.05.2022
CBOICTBa paCTBOPOB JICKTPOJIUTOBY.
63 |O6oOuieHne U cucTeMaTu3alys 3HaHui o Teme «PactBopenue. PactBopsi.
CBOICTBa paCTBOPOB JICKTPOJIUTOBY. 12.05.2022
64 KountpoabHasi padora Ned o teme «PactBopenue. PactBopsl. CBoliCcTBa 17.05.2022
ACTBOPOB 3JIEKTPOJIUTOBY
65 |Knaccudukanus XuMuuecKux peakiuuii. OKUCITUTETbHO-BOCCTAHOBUTEIHHBIC 19.05.2022
eakuuu (OBP)
66 |CBolicTBa M3y4ECHHBIX KJIaccoB BemlecTB B cBeTe OBP 24.05.2022

I1anupyeMble pe3yJibTaThl
[ Ipeomemmyie:

KCTOJIL30BaTh MPHU XAPAKTEPUCTUKE MPEBPAIICHUN BEHIECTB MOHATHUS: «PACTBOP», «AJIECKTPOJIUTHUECKAS] AUCCOLUALIMS», «IIICKTPOIHUTHI»,
«HEDIJIEKTPOJUTHI», «CTEMEHb TUCCOIUALMMNY», «CHJIBHBIE 3JEKTPOIMTHD), «CIIa0ble AIEKTPOJIUTH), «KATHOHBI), «AHUOHBD, «KHCIOTBI»,
«OCHOBaHHS», «COJU», «MOHHBIE PEAKIHH», «HECOIeo0pa3yIIne OKCHIIBI, «COICO0Pa3yIONUe OKCHIIbD), «OCHOBHBIC OKCHIBD), «KHC-
JIOTHBIE OKCHUJBI», «CPEIHUE COJN», «KUCIBIE COJN», KOCHOBHBIE COJIN», «TCHETHYECKHH pAN», KOKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
PEAKLHUNY», KOKUCIIUTEINBY, «BOCCTAHOBUTEIbY, KOKUCICHHUEY, «BOCCTAHOBIICHUEY;

OTIMCHIBATh PACTBOPEHHE KaK (U3MKO-XUMHUUYECKHI MPOIIECC;

WUTIOCTPUPOBATh MPUMEPAMH OCHOBHBIEC TOJOXKEHUS TEOPUH JIIEKTPOJUTHUYECKOW IUCCOLMAIMHU; T€HETUYECKYI0 B3aUMOCBA3b MEXAY
BellecTBaMu (IIPOCTOE BEIIECTBO — OKCHUJ — THAPOKCH — COJIb);

XapaKTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAaHHHA W COJEH C TO3WIMHA TEOpUu
ANEKTPOIUTUYECKON AUCCOLMALINH; CYILIHOCTD AIEKTPOIUTUYECKON NUCCOLMALNM BEWIECTB C KOBAJICHTHON MOJISIPHOM U MOHHOM XUMUYECKOMN
CBSI3b10; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU;

MPUBOJIUTH IPUMEPBI PEAKIIMHI, TOATBEPKAAOIMNX XUMUYECKHE CBOKMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJOB, KMCJIOT, OCHOBAHUW U COJIEH;




CYIIECTBOBaHME B3aUMOCBS3M MEKly OCHOBHBIMH KJIACCAaMH HEOPTaHMYECKHX BEIIECTB;

KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH M0 «M3MEHEHHIO CTETICHEH OKUCIICHUS JIIEMEHTOB, 00pa3yIOIIUX PearupyroIIre BEIecTBay,
COCTaBJISITh YPABHEHUS SJIEKTPOJUTUYECKON IUCCOLMALIMU KHUCIOT, OCHOBAaHUN U COJIEM; MOJIEKYJSIPHBIE, MOJHBIE U COKpAallCHHBIE
VOHHBIE ypaBHEHHUS PEAKLUU C y4aCTHEM BJIEKTPOJIMTOB; YPABHEHHS OKHUCIIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUKA, UCIIOIB3YSI METOJ
9JIEKTPOHHOTO OallaHca; ypaBHEHHUS pPEaKIMid, COOTBETCTBYIOIIUX TOCJIECIOBATEILHOCTH («IIEMOYKEe») MPEBpAIICHU HEOPTaHHMYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

ONPENENsATh OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHUE B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUAX;
yCTaHaBJIMBATh NPUUUHHO-CIICICTBEHHBIEC CBSI3U: KJIaCC BEIIECTBA — XMMHUUYECKHE CBOMCTBA BEIIECTBRA;

HAOJI0IaTh U OMHCHIBATh PEAKIIH MEXIY SJEKTPOIUTAMH C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U S3bIKA XUMUH;
MPOBOJUTH OIBITHI, TOATBEPKAAONIME XUMHUYECKAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEILIECTB.

COCTABIIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHHUSI IO COKPALLIEHHBIM HOHHBIM YPAaBHEHUSM;

MPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSIBISTH OKHCIUTEIBHBIE MU BOCCTAHOBHUTEIBHBIC CBONCTBA C YYE€TOM CTEIICHEH OKHUCIICHUS
DJIEMEHTOB, BXOJISIIIIMX B €TI0 COCTAaB;

COCTaBJIATh YPABHEHHUS PEAKIIMi, COOTBETCTBYIONIUX MOCJIEI0BATEILHOCTH MPEBPAIICHUN HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;
BBIJIBUTATh M TIPOBEPATH DKCIEPUMEHTAIBHO TUIIOTE3bl O Pe3yibTaTaX BO3JCUCTBUS DPA3IMYHBIX (PAKTOPOB HAa H3MEHEHHE CKOPOCTH
XUMHYECKON PEaKnu;

Memanpeomemnvle:

7ieaaTh MOMETKH, BBITUCKHU, LUTUPOBAHUE TEKCTA; COCTABIATh JOKIA;

COCTaBJISTh HA OCHOBE TEKCTa IpauKu;

BJIaJIETh TAKMM BHJIOM U3JIOXKEHUS TEKCTA, KaK pacCyKJIEHUE;

HCII0JIb30BaTh TAKOM BHUJI MBICJIEHHOTO (MAEAIbHOT0) MOIEINPOBAaHMS, KaK 3HAKOBOE MOJEIMPOBAHNE (HAa MPUMEpPE YPAaBHEHUI peakLuil
JMCCOLMAIMN, MOHHBIX YPAaBHEHUH peaklMil, OJypeakLUil OKUCIEHUA-BOCCTAaHOBIEHHUS);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTelbCcTBa (Te3HC, apryMeHThl U (QOpMy J0Ka3aTeNbCTBA); OCYIIECTBISATH NPsIMOE HMHAYKTHBHOE
JI0KA3aTeNIbCTBO.

COCTaBJIATh Ha OCHOBE TeKcTa rpaduku ¢ npumenenueM cpencts UKT;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOIMYECKU IPaMOTHOIO TOBEJIEHHUS B OKPYKAlOIIel cpere;

KPUTHYECKH OTHOCUTHCS K MICEBOHAYUYHON HHPOpMAIINK, HEJOOPOCOBECTHOM peKiiaMe B CPeJCTBAX MAacCOBOW MH(OPMALINK;

VIuunocmnuwle:

MOHMMATh: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUU U OOIIECTBA; JOCTH)KCHHMS B O0JAacTH XUMHH H
KyJIbTYpPHBIE TPaguIUU (B YaCTHOCTH, HAY4YHBIC TPAJUIMU) CBOEH CTpaHBI, OOLIEMHUPOBBIC JOCTHXKCHHUS B OOJACTH XUMHUHU; OCHOBBI
310pOBOT0 00pa3a KU3HM; IPaBUJIa OBEACHHS B UPE3BbIYaHBIX CUTYallUsIX, CBI3AHHBIX C BO3AECHCTBHEM PA3IMUYHBIX BELIECTB; COLUAIIb-




HYIO 3HAYUMOCTb U cojiepkaHue npodeccuii, CBA3aHHBIX C XUMHEH; OCHOBHBIE IIpaBa M 00S3aHHOCTH Ipa)kJIaHUHA (B TOM YMCIIE ydalle-
rocsi), CBSI3aHHBIC C IMYHOCTHBIM, MPO(ECCHOHAIBHBIM U KU3HEHHBIM CAaMOOIIPEIEICHUEM;

UCIIBITBIBaTh: YYBCTBO TOPJOCTH 32 POCCHUHCKYIO XMMHUYECKYI0 HAyKy W yBa)K€HHE K HCTOPUU €€ Pa3BUTHUA;, YBaXKEHHUE U TNPUHSITHE
JTOCTH)KEHUN XMMUU B MUPE; YBOXKEHHE K OKPYKAIOUUM (ydalluMcsl, yYUTEISAM, POJAUTENAM U Ip.) YMETh CIyLIaTh U CIbIIIATh NapTHEPA,
MpPU3HABATh MPABO KaXKJOro Ha COOCTBEHHOE MHEHUE M MPUHHUMAThH PEUICHUS C y4ETOM MO3UIUNA BCEX yYaCTHHUKOB; CAMOYBAXEHUE U
SMOIMOHAIBHO-TIOJI0KUTEILHOE OTHOIIIEHHE K cele;

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

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

67 |MHCTPYKTAK MO TeXHHKe 0e30MACHOCTH B KaOUHeTe XUMHUH.
IIpakTuyeckas padora Ned PenieHne S5KCIEPUMEHTAIBHBIX 3a1a4 26.05.2022
68 |PezepBHOE BpeMs 31.05.2022

IianupyeMble pe3yJibTaThl
[ Ipeomemmyie:

Pabomams ¢ mabopatopHbIM 000pyIOBAaHUEM H HAarpeBaTeIbHBIMHU MPHOOPAMH B COOTBETCTBUU C MTPABHJIAMH TEXHUKH
Buvinoanams nmpocteiime mprueMsl oOpaIieHus ¢ JJabopaTopHbIM 000PYIOBAaHUEM: C BOPOHKOM, C (PUIBTPOM, CO CITUPTOBKOA.
Habnrwoams 3a cBOWCTBaMU BEIIECTB U SBICHUSMH, TPOUCXOISAIIMMH C BEIICCTBAMH.

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

Memanpeomemuuvie:

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

UCI0JIb30BaTh TAKOW BUJI MBICIEHHOTO (M1€aIbHOT0) MOIEIUPOBAHMS, KaK 3HAKOBOE MOJEIINpOBaHUE (Ha MpUMepe ypaBHEHUN
XUMHYECKUX PEAKIIHH);

pa3nu4ath 00beM U collepKaHHue MOHATHI;

pazanyaTh pol0BOE U BUAOBOE MOHATHS;

OCYILECTBIATh POJIOBUAOBOE ONPENEICHNUE ITOHATHA.

COCTaBJISATh Ha OCHOBE TEKCTa CXeMbl ¢ npuMeHenueM cpeacts UKT;

CaMOCTOSATEIBHO 0()OPMIISTH OTYET, BKIIOYAIOLIHI OMHCAHNE YKCIIEPUMEHTA, €T0 Pe3yJIbTaTOB, BHIBOJOB;

HCIOJIb30BATh NPUOOPETEHHbIE 3HAHUS JIs1 SKOJIOTMYECKH IPaMOTHOTO OBEJCHMSI B OKPY’KAIOLIEeH Cpefe;




VIuunocmnuwle:

® T[IOHNMAaTh: OCHOBHBIC HCTOPUUECKHE COOBITHUS, CBI3aHHBIE C pa3BUTHEM XUMHUU U OOIIECTBA; TOCTIKEHHS B 00JIACTH XUMHUH U
KyJIbTYpHBIE TPAJAUINU (B YACTHOCTU, HAYYHBIE TPAAUIIUN) CBOCH CTPaHbI; OOIIEMUPOBBIC TOCTHIKEHUS B 00JIACTH XUMHUU; OCHOBBI
3I0pOBOTO 00pa3a )KU3HU; MIPaBUIIA TOBEJCHUS B YPE3BBIUYAHHBIX CHTYAIUX, CBI3aHHBIX C BO3ICHCTBUEM PA3IIMUHBIX BEIIECTB; COIHATBHYIO
3HAYMMOCTh U COoJiepkaHue mpodeccrii, CBI3aHHBIX C XMMHUEH; OCHOBHBIC TIPaBa U 005S3aHHOCTH I'pakJIaHNHA (B TOM YHCIIE y4aImerocs),
CBSI3aHHBIE C JINYHOCTHBIM, TPO()ECCHOHATBHBIM U XU3HEHHBIM CAMOOTIPEICICHUEM; UCITBITHIBATE: YyBCTBO TOPAOCTH 32 POCCHUCKYIO
XUMUYECKYIO HAYKY U YBAXKEHHUE K UCTOPUU €€ PA3BUTHS; YBAKECHHUE U IPUHATHUE TOCTHIKEHUN XUMUU B MUPE; YBOKCHHUE K OKPYKAIOITUM
(ygammmcs, y9uTemnsM, pOIUuTeNsIM U JIp.)




COI''TACOBAHO COT'JIACOBAHO
[TpoTokoit 3aceaHus] METOAMYECKOTO

00bEIUHEHNUS yUUTEIeH
Or . 2021 Ne
[Ipeacenarens LHIMO

3am. qupekropa o YBP
(ITeuenera C.A)

(Kupm E.1O.) « » 2021 r.
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