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IHOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma nmo xumuu 11 11 Kiacca cocTaBjieHa B COOTBETCTBHU €O CJIeYIOIMM HOPMATHBHO-TIPABOBBIM O0ecreyeHueM:

o denepanbHBIN rOCyIapPCTBEHHBINH 00pa30BaTENbHBIN CTaHAAPT CPEAHETO O0IIEro 0o0pa30BaHMs, YTBEPKICHHBIA MPHUKa30M MUHOOpHAYKH
Poccun ot 17.05.2012r. Ne413 ¢ n3aMeHESHUSIMH U JOIIOJTHCHUSIM;
e OcHoBHas oOpa3oBarebHas Mporpamma cpeanero odmero oopazoBanust OAHO «JIunepbi» ¢punman «O6pazoBatenbHblil HeHTp Cyb00Tay;

e  VueOnsbrit utan OAHO «JIunepsr» dunuan «O6pazoBarenbHblil ieHTp Cy000Tay;
e [Ipuka3 MunucrepctBa obOpasoBanuss P® «O06 yrBepxkaeHuu QenepanbHOro MepedyHs y4eOHMKOB, PEKOMEHIOBAHHBIX (IJOIMYLIEHHBIX K

WCIIOJIb30BAaHUIO B 00pa3oBaTEeIbHOM IpoIlecce) B 00MICO0Pa30BATEIBHBIX YUPESIKICHUSAX, UMCIOIIUX TOCYIAPCTBCHHYIO aKKpPEAWTAIINI0 Ha
2021-2022 yuebHbIH TOAY;

o «llomoxxeHue o CTPyKType, MOPSAAKE pa3pabOTKU U YTBEPKIAECHUS pabourx MporpaMm y4eOHBIX KypCOB, TPEIMETOB, TUCIUILIHH (MOIYIIEH)
OAHO «JIuneps» ¢punmnan «O0pa3oBarenbHblii eHTp Cyo00Ta»

Pabouas mporpamma peanuzyercs yepes yueoHo-meroaudeckuii kommuiekT (YMK) O.C. 'abpuensaa B cOCTaB KOTOPOTO BXO/IAT:

Pa6ouas nporpamma k tman YMK O.C. INabpuensua. Xumus. 10-11 kmaccst - M. poda, 2017 — 79 ¢

Xumus. ba3osslii yposensb. 11 kiacc. Yueouuk (aBtop O. C. I'abpuensn). 224 c.

Metoaudeckoe mocodue. bazosslit yposens. 11 knacc (aBropsrl: O. C. I'abpuenss, C. A. Cnaakos). 160 c.

Kuura s yuurens. ba3ossiii yposensb. 11 kiace (aBtopsl: O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Crnaakos). 272 c.

Pabouas Terpanp. ba3osiit ypoens. 11 knace (aBropsr: O. C. I'abpuensn, C. A. Cnankos). 176 c.

KonTtponbHble 1 mpoBepounbie padoThl. ba3zosslit ypoBens. 11 knace (aBropsl O. C. I'abpuensn u ap.). 224 c.

XUMHUYECKUH IKCIIEPUMEHT B TiKoJie. ba3zoBsrii ypoBeHs. 11 kmace (aBtopsi: O. C. 'abpuensn, U.I'. Octpoymosa). 208 c.

TeTpanp 1151 OLIEHKW KauecTBa 3HaHUHM 1o XuMuu. ba3ossiit ypoBeHs. 11 kiacc (aBTopsr: O. C. IN'abpuensH, A. B. Kyniosa). 112 c.
Xumus. bazoBeiit ypoBeHb. 11 knacc. DnekTpoHHas Gpopma yueOHUKa

CornacHo yueOHOMY IUIaHY YUPEXKICHUS U CEMECTPOBOM cuCTeMe O0yUYeHHs Ha peau3alfio 3TOW MpOorpaMMbl OTBOJAHUTCS 1 4ac B HENEINIO,
34 yaca B ro.



IInanupyemMble pe3yJbTaThbl 0CBOECHHS Y4eOHOI0 MpeaMeTa.

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

VYyamuecs Haydarcs:

OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIMTHO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPaJIUIINM,
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;

YUYUTHCSA MPU3HABATH MPOTUBOPEUYMBOCTh U HE3aBEPIIECHHOCTh CBOMX B3TJISA/IOB HA MUP, BO3MOKHOCTh UX U3MEHEHUS;

MOHUMATh COLIMATIbHYIO 3HAYMMOCTh U cofiepKaHue Mpodeccuil, CBI3aHHbBIX ¢ XUMUEH

yan_II/IeCH ImoJiydaT BO3MOXKHOCTb HAYYUTBCA:

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

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

OLICHUBATh 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’KaIOIeH Cpeibl - TapaHTa KU3HHU U OJIaronoIydns JIFoAe Ha 3emMIe.

PeryasituBubie YY /|

VYyamuecs Haydarcs:

CaMOCTOATENIbHO OOHAPYXKUBATh U (HOPMYIUPOBATH YUCOHYIO MPOOJIEMY, OTIPENETIATh 11eb Y4eOHOU NeITeTbHOCTH;

BBIIBUTaTh BEPCHU PEIICHHs TMPOOJIEMBbI, OCO3HABaTh KOHEYHBIM pe3yJabTaT, BBIOMPATh 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 TEOPETUUYECKYIO MOJIEINb;

paGOTaTB o MNpeAIOKCHHOMY HJIM CaAMOCTOSATCIBHO COCTABJICHHOMY ILJIaHY, HMCIOJIB30BATh HApAAy € OCHOBHBIMH U JOIOJHHUTCIBHBIC
CpeaCcTBa (CIpaBOYHAS JIMTEPATYPA, 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 WJIK 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 HalpaBIE€HUsI CBOETO Pa3BUTUA («KaKUM S XOUy
CTaTbh», «4TO MHE JIJISl 3TOTO HAJIO CIIENATh)).

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 TPUYHMHHO-CIIEICTBEHHBIX CBSI3€EH;
CO3J1aBaTh MOJIENIM C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa3oBbIBATh MOJEIH C IIETbI0O BBIABICHHUS OOIIMX 3aKOHOB,
OTIpENIENIAIONINX JAHHYIO MIPEIMETHYIO 00J1aCTb;
MPEACTABIAT, MH(GOPMAIIMIO B BHIE KOHCIIEKTOB, TAOJIHII, CXeM, TPa(UKOB.

anmnec;l ImoJry4daT 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;

caMOMy CO3/1aBaTh MCTOYHMKH MH(GOpPMAIMK PAa3HOTO TUMA W IS PasHBIX ayJUTOPU, cOOM0OAaTh MH()OPMAIIMOHHYIO TMTHEHY U IpaBUia
nH(POPMAIIMOHHOH 0€301acHOCTH;

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

YMETh BBIOMPATh aJIeKBaTHBIC 3a/1a4€ HHCTPYMEHTAbHBIC TIPOTPAMMHO-AINITAPATHBIC 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.);

OTCTaMBasi CBOKO TOUKY 3PEHUS, IPHUBOJIUTH apTyMEHTHI, MOATBEPKAAs 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 OIMIMOOYHOCTH 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:

OIHCHIBAThH CBOMCTBA TBEPBIX, KHUAKHIX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC MPU3HAKH,

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

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IOHATHH «aTOM», «MOJEKYJIa», «XUMHUYECKHM 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;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a TAKKE MAaCCOBYIO JOJII0 XMMUYECKOTO 3JIEMEHTA B COCTMHEHUSX
JUTSI OLIEHKH UX NMPAKTUYECKOW 3HAYMMOCTH;

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

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

M0JIb30BaThCA J1a00PaTOPHBIM 000OPYIOBAaHHEM U XMMHUECKON TOCYI0M;

MIPOBOAUTH HECIIOKHbIE XMMUYECKHE ONBITHI U HAOMIOJEHUS 3a U3MEHEHHSIMH CBOMCTB BEIIECTB B IMpOIEcCe UX MPEeBpalleHHi; coOIoaaTh
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPU MPOBEICHUHN HAOIIOACHHI U OTIBITOB;

pa3nuyaTh SKCIEPUMEHTAIHHO KHCIOTHI M MIENOYH, MOJIB3YsACh WHINKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COOIIIOIEHUSI Mep OE30MacHOCTH
MIpH OOpAIeHUH C KUCTIOTaMU U IEI0YaMH.

pacKpsIBaTh CMbICI Iepuoanueckoro 3akona J[. . Menaeneena;

OIHCHIBATh U XapaKTepU30BaTh TAOINUHYIO (OPMY MEPUOTINUECKOM 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 U METAININYECKYIO;



n300paxaTh 3JEKTPOHHO-UOHHBIE (POPMYIIbI BEIIECTB, 00Pa30BAaHHBIX XUMUYECKIUMHU CBSI3IMU Pa3HOTO BHUJIA;
BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTATUNYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTUYECKHX;
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
. 1. Menneneena;
OOBSACHATH CYTh XMMHUYECKUX MPOIIECCOB U X MPUHILUINAIBHOE OTINYHE OT (PU3NUECKUX;
Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUYECKUX PEaAKIIHil;
YCTaHABIIMBATh MPUHATIC)KHOCTh XUMUYECKOW PEAKIIUU K ONPEACIEHHOMY THITY TI0 OJTHOMY U3 KJIAaCCU(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 (PEaKIIuu OKUCIUTEIHbHO-BOCCTAHOBUTEIBHEIE);

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

COCTaBJIATh YPAaBHEHUS JJICKTPOJIMTHYECKOW AUCCOLMALIMM KUCIIOT, IIENIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS PEAKLIMIA
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA,

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

COCTABIISITh YPABHEHUS PEAKIMi, COOTBETCTBYIOUINX TOCIEIOBATEIIBHOCTHU («IIETIOYKE») MPEBPALICHH 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 NPUHAAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KIIACCOB/TPYIII: METAUIbl MU 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 TaKkKe 3apsjaM HOHOB,
yYKa3aHHBIM B Ta0JIUIE pAaCTBOPUMOCTHU KUCIIOT, OCHOBAaHUHN U COJICH;

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



Ha3bIBaTh 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 OKUCITUTEIIHPHO-BOCCTAHOBUTEBHBIN OayaHC (711 M3YYEHHBIX PEAKIIHii) 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 HEOOXOAUMOCTh COOJIOJICHHS IPABUII HKOJIOTUIECKH OE30MaCHOTO ITOBEICHUS B OKPYKAIOIIEH PUPOTHOM CpeIe;

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

WCIOJIb30BaTh MPHOOPETEHHBIC KIFOUEBBIC KOMIIETEHTHOCTH TPU BHITIOJTHEHUH UCCIIEIOBATEIbCKIX MTPOSKTOB MO0 U3YYCHHUIO CBOWCTB, CIIOCOO0B
MOJIYYEHUS U pacliO3HABAHUS BEIIIECTB;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEACTBA YCTHOW M TNMHChMEHHOH KOMMYHHKAIIMHM TPH paboTe C TEKCTaMu
y4eOHUKAa W JIOTIOJHUTEIBHON JIUTEepaTypoil, CIpaBOYHBIMU TAOIUIAMHU, MPOSBISATH TOTOBHOCTh K YBKEHUIO MHON TOYKU 3PEHUS IPHU
00CYX/ICHIH Pe3yJbTaTOB BHITIOJIHEHHOW PaOOTHI;

OOBEKTUBHO OILIEHWBATh WH(OPMAILIMIO O BEHIECTBAX M XMMHYECKHX MPOIECCaX, KPUTHUYECKH OTHOCHUTHCSA K TICEBIOHAY4YHOU HH(OpMammu,
HEZ0OPOCOBECTHON peKiaMe, KacarolIecs UCIIOJIb30BAHMSI PA3TIMYHBIX 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 D3JIEMEHTOB Uil OOBSCHEHHS W TPEIBUACHUS CBONCTB
KOHKPETHBIX BEIIECTB;

pa3BuBaTh HHPOPMAIMOHHYIO KOMIIETEHTHOCTD MTOCPEACTBOM YTIyOJICHHs 3HAHUH 00 HCTOPUU 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 PEAKITUI, TOATBEPIKIAIONIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;
MIPOTHO3UPOBATH PE3YNIbTATHI BO3ICHCTBUS PA3IMUHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XUMHUUYECKOUN peakinu;

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

MIPOTHO3UPOBATH XUMUYECKUE 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 — OKCHUJ — I'HAPOKCUT — COJIb,
® OpraHu30BbIBATH, IPOBOJUTH YYCHHYCCKUC ITPOCKTHI 110 UCCIICAOBAHNIO CBOMCTB BCIIECTB, UMCIOIIUX BAXXKHOC MPAKTHUYCCKOC 3HAYCHHUEC



Conep:xxaHue y4e0OHOro npeamera

OBIIAA X1UMUA.

Hepnozmqecmlii 3aKOH U CTPOCHHUE aTOMA

Otkpeitue JI.U1. Menneneesbim Ilepuognueckoro 3akoHa. BakHelinne MOHATHS XMMUU: aTOM, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIIpHast
Mmacchl. Otkpeitre [[.1. MenaeneeBsiM [leprnoandeckoro 3akona. [lepuoanueckuii 3akon B popmynuposke /.M. Menneneena.

[lepuonnyeckas cucrtema xumudeckux saementoB JI.M. MenneneeBa. [lepuoandeckas cucrema J[.1. MenneneeBa kak rpapudeckoe
otobopakenue [lepuoguyeckoro 3akona. Paznuunsie BapuanThl [leproanyeckoit cuctemsl. [leproast u rpynmel. 3uadenue [leprnonnueckoro 3akoHa u
[Teproanueckoi CUCTEMBI.

Crpoenue aroma. ATOM — CJIOXKHas yacTula. S1po aroMa: MPOTOHBI U HEUTPOHBI. M30TOIBI. DIEKTPOHBI. DJIEKTPOHHAsT 000I0UKa.
DOHepreTuyeckuii yposenb. Opburanu: s- u p-. Pactipenenenue 3JeKTPOHOB 110 SHEPTETHUECKUM YPOBHIM U OpOUTANISIM. DJIEKTPOHHBIE KOHPUTYpaluu
aTOMOB XMMMUYECKHUX 3JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

[lepuonnyeckuii 3akoH U crTpoeHHe aroma. CoBpeMEHHOE MOHATHE XMMUYECKOTro 31eMenTa. CoBpeMeHHas (popMyITupoBKa
[lepuoanueckoro 3akoHa. [lpyunHa nepuoAMYHOCTH B U3MEHEHUU CBOMCTB XMMHUECKUX 3JIeMeHTOB. OCOOEHHOCTH 3alOIHEHUS] SHEPTETHUYECKUX
YPOBHEM B 3JIEKTPOHHBIX 000JI0UKAX aTOMOB IEPEXOIHBIX 3JIEMEHTOB. DJIEKTPOHHBIE CEMEHCTBA SJIEMEHTOB: S- M P-3JIEMEHTHI.

CTtpoeHue BemecTBa

KoBanentHass xumudeckas cBs3b. [loHsATHE 0 KOBaseHTHOM cBsi3u. OO0Ias 3JieKTpoHHas mapa. KpaTHOCTh KOBaJICHTHOM CBSI3H.
DNEeKTPOOTpUIIATEILHOCTh. KoBanieHTHAsI MOMsipHAs U KOBAJICHTHASI HEMOJSIPHAS XUMUYecKue CBsi3u. OOMEHHBIN U JOHOPHO-AKIIETITOPHBIN
MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOH CBs3u. BemiecTBa MOIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa ISl BEIIECTB
MOJIEKYJISIPHOT'O CTPOCHHSI.

Nonnas xumuyeckass cBa3b. KaTnoHbI M aHUOHBI. IOHHAS CBA3b KaK KpaWHMM Cilydall KOBaJICHTHOM MOJISIPHOM CBSI3H.

Merannudeckass XuMHUYeckas cBsa3b. O0mue ¢puznueckue cBoicTBa MeTamioB. CiaBbl.

ArperatHple COCTOSHUS BemiecTBa. ['a3pl. 3akoH ABOTazpo Mjst Ta30B. MOJSIpHBIN 00BEM Ta3000pa3HbIX BemecTs (Mpu H.Y.). JKUaKoCTH.

Bopmoponnass xumuueckast CBsi3b. BomoponHas CBsI3b Kak 0COOBIH CiTydail MeXMOJIEKYISIPHOTO B3aUMOACHCTBH. MexaHu3M ee 00pa30BaHUs
Y BIIMSIHUE HAa CBOMCTBA BEIIECTB (HA MMPUMEPE BOJIBI).

Tunel kpucramnmueckux pemerok. Kpucraminueckas pemierka. IoHHbIE, METAINTIMYECKHUE, ATOMHBIE U MOJIEKYJISIPHbIE KPUCTAJTMYECKUE
pemeTku. Ayutorpornusi. AMOp¢HBIE BEIIECTBA.

Uucteie BemectBa U cMecu. (CMecH U XHMHUYECKHE COeUHEHMs. [ OMOTeHHBIE U TeTepOoreHHbIe cMecu. MaccoBasi 1 00beMHast JOJU
KOMIIOHEHTOB B cMecH. MaccoBas 10115 mpuMeceil. Pellienne 3a1a4 Ha MacCOBYIO JIOJTIO IPUMECEH.



Hucnepcubsie cuctembl. [lonsTue nucniepcHoi cuctemsl. JlucnepcHas ¢gasa u qucrepcuonHas cpena. Kinaccudukaiuys IucrepcHbIX CHCTEM.

DIEeKTPOJINTHYECKAS JUCCONM AN

PaCTBOpBI. PaCTBOpBI KaK 'OMOT'CHHBLIC CUCTCMBbI, COCTOAIIUC U3 YACTUL] PACTBOPUTCIIA, PACTBOPCHHOI'O BCIICCTBA U ITPOAYKTOB UX
B3aUMOJIeCTBUS. MaccoBast 10711 paCTBOPEHHOTO BEIIECTBA. THIIBI pACTBOPOB.

Teopml 3JI€KTpOHHTI/I‘IeCKOI>'I JUucconuanuu. 3H€KTpOJ’II/ITBI " HCOJICKTPOJIUTHI. Crenenn 3JI€KTpOJII/ITI/I‘IeCKOI>'I Juccolualnmnu. CunbHEIE U
ci1abble AJIEKTPONIUTHI. Y paBHEHHS! SJEKTPOIUTHUECKOM TUCCOIMALINH.

Kuciaorer B cBete TCOpUHn 3JI€KTpOHI/ITI/I‘IeCKOI>'I Juccolualuu. O6H_II/I€ CBOIICTBa HCOPTaHUYCCKUX U OPTaHUYCCKUX KHUCIIOT. YcnoBusa TeueHusa
peakuuii MeXy 3JIEKTPOIUTAMU IO KOHIIA.

OcHOBaHMS B CBETE TECOPUHU HIIEKTPOIUTHUECKON AUCCOLMAIIUM, UX KIIaccu(UKalus 1 oOIIre CBOWCTRA.

Conu B CBETE TECOPUU IICKTPOJUTHUECKON JUCCOIMAITIH, UX KJIacCU(PUKAIMsI B OOIIHE CBOMCTBA. DICKTPOXUMHUUCCKHUH PsIJT HAIIPSHKEHUN
MCTAJIJIOB U €T0 UCITIOJIB30BAHUC JJIS XaPAKTCPUCTUKU BOCCTAHOBUTCIIBHBIX CBOIICTB METAJLJIOB.

Iuapomms. Cydan rumpodusa cosieil. Peakums cpenst (pH) B pacTBopax ruIpou3yOMUXCS COICH.

XuMHYeCKHe peaKkum.

Knaccudukanusa xumudeckux peakuuid. Knaccuduxaius no 4uciy U cCOCTaBy pearipyrommx BEIIecTB U MPOAYKTOB peakiuu. Peakiumn
Pa310KCHUsA, COCAUHCHUS, 3aMCIICHUA U O6M€Ha B HeopraHqucxoﬁ XUMHHU.

TennoBoit 3h(}EKT XUMHUUECKHX PEAKIUNA. DK30- U SHIOTCPMHUUCCKHUE peakIuu. TepMOXuMUIecKue ypaBHeHU. PacueT KonmvecTBa TeIOTHI
MO0 TCPMOXUMHUYCCKUM YpPaBHCHUAM.

CkopocTh XuUMHUYECKUX peakuuil. [IoHsATHE 0 CKOPOCTH XMMHYECKUX PEAKIU, aHATMTUYECKOE BhIpaKeHUE. 3aBUCUMOCTh CKOPOCTH PEaKIuu
OT KOHLEHTpALMH, 1aBJIE€HUS, TEMIIEPATYpPbl, IPUPO/bl PEATUPYIOLIUX BELIECTB, IUIOIAIN UX COIPUKOCHOBEHHUS. 3aKOH JEMCTBYIOLIMX Macc.

Karamuz. Karammuzatopsl. Katammus. [Ipumeps! kKaTamuTHYECKHUX MTPOIIECCOB B MPOMBIIIICHHOCTH, TEXHUKE, ObITY. DEPMEHTHI H UX OTJIMYHUS OT
HEOPraHMYECKUX KaTan3aTopoB. [IpuMeHeHne kaTtanu3aTopoB U (hepMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble M HEOOpAaTUMBbIE peakuu. XMMHYECKOEe PaBHOBECHE U CITOCOOBI €ro CMEIIEHUS Ha IIPUMEpPE MOTYYECHHUS
aMMUaKa.

OKHCIHUTENBHO — BOCCTAHOBUTEINBHBIE TMPOLECChl. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENb U BOCCTaHOBUTENb. OKHUCIICHHE
u BoccTaHoBiaeHHe. CocTaBlIeHHUE ypaBHeHI/II\/'I OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOTO 6aJ1cha.

OOmme cBoMcTBA MeETa/IOB. XMMHUUYECKHE CBOMCTBA METAIOB KaK BOCCTAHOBUTENEH. B3auMoelicTBre METAIOB ¢ HEMETaJIaMH, BOJOM,
KHMCJIOTaMHU U PaCTBOPAMH COJIeil. MeTamnoTepMus.

Kopposust metaimoB. CriocoObl 3alTUTHl METAJIJIOB OT KOPPO3HUH.



OO0mme CcBOWCTBA HEMETAUIOB. XHWMHUYECKHE CBOMCTBA HEMETA/UIOB KaK OKHCIIUTENeH. B3anmonelicTBie ¢ MeTajlyiaMu, BOAOPOIOM U
APYIruMH HCMCTAJIJIAMU. CBOICTBa HEMETAJIOB KaK BOCCTAHOBUTEIIEH. BBaHMOHeﬁCTBHe C IPOCTBIMU U CIIOKHBIMH BCUICCTBAMU-OKUCIIUTCIAMU.

DNeKTpoan3. DIEKTPOJIU3 PACTBOPOB U PACILIIABOB 3JEKTPOIUTOB HA IPUMEPE XJIOPHIa HATPUA. DIACKTPOIUTUYECKOE MOITYyUSHUE aTIOMUHUSI.
[IpakTHueckoe 3HaUCHHE IEKTPOIIN3A.

3akmoueHue. [lepcrneKTuBBI pa3BUTHSI XUMUUYECKONW HAYKU U XUMHUYECKOTO MTPOM3BOJICTBA. XUMHUS U MPoOIIeMa OXpaHbl OKPYKaIOIIeH Cpe/Ibl.

Jemoncrpauuu. Pazmmunbie popmel [lepuonnueckoii cucremsl .M. MenneneeBa. Moens KpUCTAUTMYECKOW PEIIETKU XJIOPUAA HATPHUS.
OO0pa31pl MUHEPAIOB ¢ MOHHOW KPUCTATMYECKON PEIIeTKON: KalblIUTa, raTuTa. MOAEIN KPUCTAJUIMYECKUX PEIIETOK «CYXOTro JibJa» (WM HOJa),
anmMasa, rpadura (nau kBapia). Moiens MOJISIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSTHHS BOABI. OOpa3Ilbl pa3InYHBIX JUCTIEPCHBIX CUCTEM:
SMYJbCUH, CYCIIEH3UM, adpo3oiiel, reneit u 3omeil. Koarymsauus. Cunepesuc. Oddexr Tunnansa. Mcnbiranue pacTBOPOB 3JEKTPOJIUTOB U
HERJIEKTPOJIUTOB HA MPEAMET AUCCOIUAINH. 3aBUCUMOCTD CTETIEHH 3JIEKTPOIIUTUYECKOM TUCCOLMAIMN YKCYCHOM KUCIOTHI OT pa30aBiieHUsI pacTBOPA.
[Tpumeps! peakiuii HOHHOTO 0OMeHa, HAYIIUX ¢ 00pa30BaHUEM OCAIKa, ra3a MM BOJbl. XMMUYECKHE CBOWCTBA KHCIIOT: B3aUMOJICHCTBHE C
MeTaJljlaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHIaMHU, OCHOBAaHUSIMU (IL[EJI0YaMH U HEPACTBOPUMBIMU B BOJIE), COJIIMU. B3aumoeiicTBue a30THOM
KHUCJIOTHI ¢ Mebio. O0yrinBaHNe KOHIICHTPUPOBAHHOM CEPHON KUCIOTON caxapo3bl. XMMUYECKHE CBOWCTBA IIENIOUEH: peakius HeUTpaau3aluy,
B3aUMOJICVCTBUE C KUCIOTHBIMU OKCUIAMHU, COJISIMU. Pa3iioxkeHnrne HepacTBOPUMBIX B BOJI€ OCHOBAHMI ITPU HarpeBaHUU. XUMHUUYECKHUE CBOMCTBA COJICH:
B3aMMOJICHCTBHE C METAIJIAMH, KACIOTaMH, IIEJI0YaMH, ¢ APYTrUMHU coisiMu. [ uaponus kapOuaa kansuus. M3ydenue pH pactBopos
TUIPOJIU3YIOIIMXCS COJIeH: KapOOHATOB LIEIOYHBIX METAJIOB, XJIOPH/Ia U alleTaTa aMMOHHUSA. DK30TepMUUECKHE U SHAOTEPMUYECKUE XUMUYECKHE
peaxkuuu. TenoBsle SBIEHUS IPU PACTBOPEHUHN CEPHOM KUCIIOTHI U aMMHAYHOM CEIUTPBI. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT IPUPO/IbI BEIIECTB Ha
pUMepe B3aUMOJACHCTBUS pACTBOPOB PA3IUYHBIX KUCIOT OAMHAKOBON KOHIICHTPAIIMHU C OAMHAKOBBIMU KyCOUKaMU (TpaHyIaMH) IUHKA U OJUHAKOBBIX
KYCOYKOB pPa3HBIX METAJUIOB (MarHus, IIMHKa, jKeJie3a) C paCTBOPOM COJIIHOM KHCIOTHL. B3anumoseiicTBue pacTBOPOB CEpHON KUCIOTHI C pacCTBOPaMH
THOCYJIb(aTa HATPHUS Pa3NTUYHON KOHIIEHTPALMHU U TeMepaTypbl. Monens kumsuiero cios. PasnoxeHnne nepokcua BoI0poa ¢ TOMOIIbIO
Heopraanueckux katanmuzaropos (FeCly, KI) u mpupoaabeix 00bEKTOB, CoepKalinx Karana3y (Ceipoe Msco, kaprodens). [IpocTeiiime okucIuTebHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMU: B3aUMOJICHCTBUE IIMHKA C COJISTHOM KUCIIOTOM U kene3a ¢ cynbdarom meau (I11). Mozaens snexkrponusepa. Mojens
ANEKTPOJIM3HON BaHHBI JUIS [TOJIyYE€HHUS aTFOMUHUS.

JlabopaTropHblie onbIThbl. OnpeielieHue TUIIA KPUCTAIUIMYECKON PEIIETKH BELIECTBA U OMUCAHUE €ro CBOMCTB. O3HAKOMJIEHUE C IUCTIEPCHBIMU
CUCTEMaMHU.

Peakmuu, naymme ¢ oOpa3zoBaHHEeM OCajKa, ra3a Wik BOAbl. B3auMoaeicTBIE COMSTHON KUCIOTHI ¢ TIMHKOM, okcusioM meau (II), ruapokcumpom
menu (II), kapOboHatoM kanbitus. B3anMopaeiicTBre pacTBopa TUAPOKCUIA HATPHS C COJITHON KUCIOTOW B MIPUCYTCTBUU (peHOIPTANIENHA, C PACTBOPOM
xynopuaa xxenesa (II1), c pactBopom conm anmromunus. Bzaumopeiicteue pactBopa cynbbara meau (I1) ¢ sxene3omM, M3BECTKOBOM BOJIOM, pACTBOPOM
xJiopusa Kanbuus. [lonydenue rupokapOoHaTa Kajblius B3aMMOJICHCTBUEM U3BECTKOBOM BO/IbI ¢ okcuioM yriepoza (IV) (BbabIxaeMblil BO3IYX).
HcnpiTanne HHAMKATOPOM PACTBOPOB IMAPOIU3YIOIIUXCS U HETHIPOIU3YIOMIUXCS cojlei. Peakius 3amelieHus: Meiu JKene30M B pacTBOpe cynbdara



menu (I1). TTomydenne kucaopoaa paziokeHHEM TIEPOKCHAA BOIOPOIa C TIOMOIILIO0 THOKCH 1a MapraHiia. [lomydenrue Bogopoaa B3auMoIeHCTBHEM
KHUCJIOTHI C IMHKOM. OSHaKOMHGHI/Ie C npenapaTaMH GBITOBOI\/'I XHUMHH, conepmamnx OH3UMBI.

IIpakTyeckas padora Ne 1. [losnydyeHue u pacrio3HaBaHUE T'a30B.

IIpakTnyeckas padora Ne 2. PemeHne sKCriepUMEHTAIbHBIX 337a4 Ha UACHTU(PHUKAIIMIO HEOPTaHUYECKUX U OPTraHUYECKUX COCTUHEHUN



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanue paznena KonnuectBo
4acoB JlabopaTopHBIX U KoHTponpHBIX
MPaKTUYECKUX padboT pabor

1 IlepnoaruecKkuil 3aKOH U CTPOCHHUE aTOMa 4

2 CrtpoeHue BenecTna 11 1 1

3 DJIEKTPOJIUTHYECKAS TUCCOIUALIHS 7 1

4 XUMHUYECKUE PEAKIIUU 11 1

5 PesepBHOE Bpems 1

6 Hroro: 34 2 2




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

No HanmenoBanue pa3zienoB U TeM [InanoBbie cpokn | DaKTUYECKUE [Ipumeuanue
ypoka MIPOXOXKACHUS cpoku (w/mim
TeM KOPPEKITHS)
Tema 1. Ilepuoanueckuii 3aK0H U CTPpOeHUEe aToma (4 uaca)
1 Hucrpykrax no Th npu padore B kadbunere xumuu. Otkpoitue [1.1. 02.09.2021
MeneneessiM lleproauyeckoro 3akoHa
2 ITepuonuueckas cucrema /.. Menneneena 09.09.2021
3 Ctpoenue atoma 16.09.2021
4 Ileproanyeckuii 3aK0H U CTPOEHHUE aTomMa 23.09.2021
Il1annpyemMsble pe3y/ibTaThl
Ilpeomemnvie:
e XapakTepu30BaTh JIEMEHTHI MaJIbIX MEPUOAOB MO UX noJjioxkeHuto B [lepuoanueckoit cucreme /. 1. Menaeneena.
e J[aBaTh onpeneneHus BaXXHENIINX XUMAYECKUX MTOHATUIN: BEIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, OTHOCHUTEJIbHAs aTOMHAasl Macca, U30TOI
e JlaBaTh onpeneneHne BUAOB KiIacCU(UKAIIUU: €CTECTBEHHON U MCKYCCTBEHHOM.
e BpInosHeHNE NpsMOro JeAYKTUBHOTO JOKA3aTeIbCTBA
e Co3znaHue Mojiesel ¢ BbIIeJICHHEM CYIIECTBEHHBIX XapaKTePUCTHK 00BbEKTa U UX MPEACTABICHUEM B POCTPAHCTBEHHO-TpadUIeCKON UITN
3HAKOBO-CUMBOJIMYECKOU hopme.
e [IporHo3upoBarh CBOMCTBAa XMMUYECKUX JIEMEHTOB U UX coeMHeHU Ha ocHOBe [leprnonnueckoit cucremsl Jl. 1. Menpaeneena.
KoHcTpynpoBanue nepuoanyeckoil Tabiuibl XMMUYECKUX JIEMEHTOB C UCIIOJIb30BAHUEM KapTOUeK
e [IpencraBusTh CIIOKHOE CTPOCHHE aTOMa, COCTOSIIIETO U3 sI/Ipa U AJIEKTPOHHOU 000109KH. HaxoMuTh B3aMMOCBSI3H MEXKIY MOJI0KEHUEM
anemeHnTa B [lepuoanueckoii cucreme JI. . MenneneeBa u ctpoeHueM ero aroma. CoCTaBIISITh SJIEKTPOHHBIC U DJIEKTPOHHO-TpapUIECKIe
(hOopMyIIBI aTOMOB -, p- U d-271eMeHmos
e [IpencraBisaTh pa3sBUTHE HAYYHBIX TEOPHIA IO CIIMPAJIM Ha OCHOBE Tpex (opMynupoBokK lleproaunueckoro 3akoHa.
e OnuceIBaTh CTPOCHHUE aTOMA U CBOMCTBA XMMUYECKHX AJIEMEHTOB U UX COEAMHEHNH Ha ocHoBe [lepnonnueckoii cucremsr [1. 1.
Menpeneena.
¢ OTHOCHUTH XUMUYECKHE IEMEHThI K TOMY UJIM HTHOMY 3JIEKTPOHHOMY ceMeicTBY. PackppiBaTh 0COOEHHOCTH CTPOEHUS aTOMOB d-
AJIEMEHTOB U f-351IeMeHTOB
Memanpeomemubvie:

B JIMAJIOTE C YYWUTEJIEM YUUThCS BbIpaOaThIBaTh KPUTEPHUH OLICHKU U ONPEIENATh CTENEeHb YCIEIIHOCTH BBIMIOJHEHUS CBOEH paboThl U
paboTHl BCEX, MCXOMS M3 MMEIOIHNXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OIICHKH W TOJIb30BATHCS MMH B XOJ€ OIICHKH U




CaMOOLICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHHUs, apPTyMEHTUPYS €€; MOATBEPKIaTh apryMEHTHI (pakTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIaTh APYTUX, OBITATHCS MPUHUMATH APYTYIO TOUKY 3PEHHs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBIATH pedepat 1o onpeaeneHHon hopme;

OCYULIECTBIATh KOCBEHHOE Pa3/I€IUTEIbHOE J0KA3aTENbCTBO.

OpraHU30BbIBATh YueOHOE B3aUMOICHCTBHUE B IpymIie (pacupeensTh poJid, J0roBapruBaThCs IPYT C APYTroM U T. 1.);

npeABUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUN;

MMOHMMATh MPUYUHBI CBOETO HEyCIleXa U HaXOJIUTh CIIOCOOBI BHIX0/1a U3 3TON CUTYallUU;

HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOIMYECKU IPaMOTHOIO TOBEJIEHHUS B OKPYKAloIIel cpee;

Jluunocmmuuie:

MOHUMAaTh: OCHOBHBIE HMCTOPUYECKHE COOBITHSA, CBSI3aHHBIC C PAa3BUTHEM XUMHH W OOIIECTBA; JOCTH)KEHHUS B O0JACTH XHMHUU U
KYJIbTypHBbIE TPaJAULIMH (B YaCTHOCTH, Hay4YHBIC TPAJUIMU) CBOEH CTpaHbl; OOIIEMHPOBBIC JOCTHUKEHHS B 00JaCTH XMMHH;, OCHOBBI
310pOBOTO 0OOpa3a >KM3HHU; IpaBWJa IOBEAECHUS B UPE3BbIYAWHBIX CHUTyalUsAX, CBA3aHHBIX C BO3JEHCTBUEM pa3IMYHBIX BELIECTB;
COIIMAJBbHYIO 3HAYMMOCTh M COJepkKaHUe MpoQeccuil, CBI3aHHBIX C XUMHUEW; OCHOBHBIC IpaBa U OOA3aHHOCTH I'paKJaHUHA (B TOM
YHCJIE Y4Yallerocs), CBS3aHHBbIE C JUYHOCTHBIM, NPO(ECCHOHANBHBIM U XU3HEHHBIM CaMOOIPEEIEHUEM; HCIBIThIBATh: YYyBCTBO
TOPIOCTH 3a POCCUUCKYI0 XMMHYECKYIO HAyKy U YBa)KCHUE K UCTOPHUM €€ Pa3BUTHUS;, YBAXKCHHUE U IPUHATHUE JOCTHIKCHUN XMMUU B
MUDE; YyBaXKEHHE K OKPYKAIOIUM (y4alUMCs, YIUTEIAM, POJUTENAM U JIp.) YMETh CIYIIAaTh U CIBIATh TapTHEpPa, IPU3HABATh IIPaBO
Ka)XJIOTO Ha COOCTBEHHOE€ MHEHHE U NMPUHUMATH PELICHUS C YYETOM IO3HMIMHI BCEX YYaCTHUKOB;, CAMOYBAXKEHHE U 3MOIMOHAIBHO-
MIOJIOXKUTENIBHOE OTHOLIEHHE K cele;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSTENIbHBIM ITOCTYIIKAM U I€UCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXATh M OTCTAMBATh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOUM
IOCTYIIKaM

Tema 2. Ctpoenue BemectBa (/1 uacos)

5 KoBanenTHas xuMuueckast CBSI3b 30.09.2021
6 HNonnas xumuyeckas CBSI3b 14.10.2021
7 Mertamisl U cruiaBel. MeTalyimueckas XMMHUUecKast CBSI3b 21.10.2021
8 ArperaTHble COCTOSIHUS BelllecTBa. BooponHas cBA3b 28.10.2021
9 Tunbl KPUCTATUIMYECKUX PEMIETOK 04.11.2021
10 YwucTele BEIecTBA U CMECH 11.11.2021
11 Pemrenue 3agau 25.11.2021
12 JlucniepcHbIe CUCTEMBI 02.12.2021




13

HNucTpykTax nmo texuuke Oe3onacHocTu. [IpakTuyeckass padora Nel 09.12.2021
«[Tony4yenne, coOupanue U pacro3HaBaHUE T'a30B: BOJOPO/Ia, KUCIOPOa,
YTJIEKUCIIOTo ra3a, aMMHaKa, STUJICHA, alleTHIIeHa

14

[ToBTOpenue u 0606menHue Tem «Ctpoenue atoma» u «CTpoeHue 16.12.2021
BEIIECTBA

15

KonTtpoabsnasi padora Nel no remam «Ctpoenue aroma» U «CTpoeHue 23.12.2021
BEIIECTBAY

IInanupyemsble pe3yJbTaThl
Ilpeomemnvie:

OOBACHATD HHEPTHBIE CBOMCTBA OJIArOPOAHBIX Ta30B OCOOCHHOCTSIMU CTPOCHHUS UX aTOMa. XapaKTepU30BaTh KOBAJICHTHYIO CBA3b KaK
CB$13b, BOSHHUKAIOMIYIO 33 CYET 00pa30BaHUs OOLIUX SJIEKTPOHHBIX TAP nymem nepeKkpbl8anus 31eKmpoHHbIX opoumainell.
KrnaccudunupoBars KOBaJeHTHBIE CBSI3U IO Pa3HBIM OCHOBAHUSAM. Y CTAHABIIMBATH 3aBUCUMOCTh MEX]Iy TUIIOM XUMUYECKOU CBSA3H, TUIIOM
KPUCTAJUTNYECKOH peIeTKy 1 (GU3NYeCKUMH CBOMCTBAMH BELIECTB

XapakTepru30BaTh HOHHYIO CBA3b KaK CBSA3b, BOSHUKAIOUIYIO ITyTEM OTAa4YH WK MpHeMa 3JIeKTpoHoB. KiaccupunupoBaTs HOHBI 110
Pa3HbIM OCHOBAHMSIM. Y CTAaHABJIMBATh 3aBUCUMOCTh MEX/1y TUTIOM XUMUYECKOM CBSI3U, TUIIOM KPUCTAJUIMYECKOM PEIIeTKH U
($u3NIEeCKUMHU CBOHCTBAMH BEIIECTB

XapakTepru30BaTh METAITHYECKYIO CBA3b KaK CBSI3b MEX/ly aTOM-HOHAMH B METaJUIaX U CILIaBaxX MOCPEICTBOM 0000IIECTBIECHHBIX
BaJICHTHBIX 3JIEKTPOHOB. OOBICHATH €IMHYIO IPUPOY XUMHUECKHUX CBSI3€H. Y CTaHABIMBATh 3aBUCUMOCTh MEXKIY TUIIOM XUMHYECKON
CBSI3U, TUIIOM KPUCTAJUINYECKOHN PeIIeTKH U (PU3MIECKMMU CBOWCTBAMH BEIIECTB

XapakTepru30BaTh 0COOCHHOCTH arperaTHOr0 COCTOSIHUS BELIECTB HA OCHOBE MOJIEKYJISIPHO- KHHETUYECKUX MPEACTaBICHUH.

VY craHaBnuBaTh MEXIPEIMETHBIE CBS3H C (PU3UKOM HAa TOM OCHOBE. Y CTaHABIMBATh MEXKITPEIMETHBIE CBSI3H C OMOJIOTHEH HA OCHOBE
paccMOTpPEHUS TPUPOABI BOJOPOJIHON CBSA3U U €€ POJIM B OPraHU3aLMK )KUBOM MAaTEpUU

Krnaccudunuposats TBep/ible BELIECTBA HA KpUCTANINYECKUE U aMOp(HbIE. Y cTaHABIMBATh 3aBUCUMOCTD MEXI1Y THIIOM XMMHUYECKOI
CBSI3M, TUTIOM KPUCTANTMYECKON peleTKy U Gu3nYecKuMu cBoiicTBaMu BemecTB. OOBSICHATH sIBICHUE alutoTponuu. ViocTpupoBaTh 3T0
SIBIICHUE Pa3IUYHBIMU IIpAMEpPAMU

Haxoauth oTiauamsi cMeceil 0T XUMUYECKUX coeTMHEeHHH. OTpa)xaTh COCTaB CMECEH C TTOMOIIBIO MIOHATHSI «I0JIsD» MaccoBasi 1 00beMHasl.
[Ipon3BOIUTE pacyeThl C UCIIONIB30BAHUEM TOTO MOHATH. Y CTaHABIMBATH 3aBUCUMOCTh MEX]y Pa3IuuUsIMU B (PU3NUECKUX CBOMCTBAX
KOMITOHEHTOB CMECEH U CIIOCO0aMU UX pa3aeIeHUs

Pemate 3amaun Ha HaXOXKJIeHNUE MacChl (00beMa) KOMITIOHEHTA B CMECH, MacChl YUCTOTO BEIIECTBA B 00pa3ile, MaCCOBOM JIOJIH MMPUMECEH
XapaKkTepu30BaTh Pa3IUYHbIEC THIIHI TUCTIEPCHBIX CHCTEM Ha OCHOBE arperaTHOro COCTOSIHUS AUCTIEPCHON (ha3bl U AUCTIEPCUOHHON CPEIbl.
PaCKpBIBaTB POJIb pa3JINYHBIX TUIIOB TUCHICPCHBIX CUCTCM B JKU3HU IMPUPOALI U OGH.[GCTBa

0O6001aTh TOHATHUS «S-OPOUTATBY, «P-OpOUTATILY, «d-0pOUTAIBY, KKOBAJICHTHAS! HEMOJIIPHAS CBSI3bY,«KOBAJICHTHAS MOJISIPHAS CBSI3bY,




«MOHHAs CBSI3b», «BOJOPOJHAS CBA3b), «METAININYECKAsl CBS3b)», KMOHHAsA KPUCTAJUINYECKas PELIETKa, «aTOMHAsi KPUCTAUIMYECKas
pelIeTKa», «MOJIEKYJISIpHAs KpUCTAIIINYECKas pELIETKay, «MeTalInyecKasi KpUCTaJUIMUecKas pemerka». OrpaHuunuBaTh NOHATHS
«XUMHUYECKAsl CBS3b)», «KPUCTAIIIMYECKAS PEILIETKAY.

OnwuchIBaTh U XapaKTepH30BaTh CTPYKTYpy Tabmuib! «llepuonuueckas cucrema XxuMuueckux ieMeHToB . Y. MenaeneeBay (KopoTkas
opma)

ITpoBoUTH peduiekcrio COOCTBEHHBIX TOCTUKEHUH B IO3HAHUM CTPOEHUS aTOMa U CTPOEHUS BEIECTBA. AHAIM3UPOBATh PE3YIIbTATHI
KOHTPOJIbHOM pabOThI ¥ BEICTPaMBATh IIYTH TOCTUKEHHUS KETAEMOT0 YPOBHS YCIIELIIHOCTH

Memanpeomemmnuvie:

B JIMAJIOTE C YYUTENEM YUUThCS BbIpadaThIBATh KPUTEPUHU OLICHKH M ONPEAEIATHh CTENEHb YCHEIIHOCTH BBIOJHEHHS CBOEU pabOTHI U
pa6OTBI BCCX, HUCXOOA W3 HMMCHOIHXCA KPUTCPUCB, COBCPUHICHCTBOBATH KPUTCPHUU OLCHKHU U IIOJIB30BATHCA MMHU B XOAC OLICHKH U
CaMOOIICHKH,

OTCTauBaTh CBOIO TOUKY 3PEHHUs, apTyMEHTUPYS €€; MOATBEPKIaTh apryMEHTHI (pakTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIATh APYTHUX, NBITATHCS MPUHUMATH IPYTYIO TOUKY 3PCHHS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIATHL pedepar 1Mo onpeaeeHHou hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JJOKA3aTeIbCTBO.

OpPraHM30BBIBATH Y4EOHOE B3aMMOACHCTBHE B TpyIIe (pacipeaeisaTh PO, TOTOBApUBATHCS APYT C IPYTOM H T. I1.);

npenBuIeTh (IPOTHO3UPOBATH) MOCIEACTBHSI KOJIJICKTUBHBIX PEIICHUN;

MOHUMATh MPUYHHBI CBOETO HEyCIleXa M HaXOAUTh CITOCOOBI BBIXOJIA M3 3TOH CUTYaIlNH;

HUCITIOJb30BATh HpHOGpeTeHHBIG SHAHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMTOBCICHUA B 0pr>1<alomei/'1 cpeac;

Jluunocmmuuvie:

MMOHUMAaTh: OCHOBHBIC HMCTOPHYECKHE COOBITHS, CBSA3aHHBIC C PAa3BUTHEM XHUMHH W OOIINECTBA; JAOCTHXKEHHS B 00JaCTH XUMHUH U
KYJIbTYpHBIC TPaJAWIHMK (B YaCTHOCTH, HayYHBIC TPAIUIMH) CBOEH CTpaHbI, OOIIEMHPOBBIE JOCTHKCHHS B 00JaCTH XMMHH, OCHOBBI
3I[OpOBOFO 06pa3a KHU3HU, HpaBI/IJIa IIOBCACHUA B ‘IpeBBBI‘-IafIHBIX CI/ITya]_[I/ISIX, CBs3AaHHBIX C BOSHeﬁCTBHeM pa3J'II/I‘IHBIX BCIICCTB,
COIMATBHYIO 3HAYUMOCTh M COJepKaHHE MPOQPECCHil, CBA3aHHBIX C XUMHEH; OCHOBHBIC IpaBa W OOS3aHHOCTH I'pakJaHHHA (B TOM
YUCJIC yqameroc;l), CBA3AaHHBIC C JIUYHOCTHBIM, Hpoq)eCCHOHaHBHBIM U XKNU3HCHHBIM caMoonpe;[eneHI/IeM; HCIILIThIBATH: ‘IYBCTBO
TOPJOCTH 38 POCCHHCKYI0O XMMHYCCKYIO HAYKy M YBa)KCHHE K MCTOPHUH €€ Pa3BUTHS, YBaXXCHHUE M MPHHATHE TOCTHXCHHN XHUMHH B
MUpE; YBaXKCHHE K OKPYKAIOIUM (yJalUMCS, YIUTEISAM, POJUTENSAM U JIp.) YMETh CIYIIaTh U CIBIIATh MapTHEepa, MpU3HaBaTh MPaBo
Ka)XJI0TO Ha COOCTBEHHOE€ MHCHHE W NMPUHHUMATh PEHICHUSA C YUETOM IMO3HMIMHI BCEX YYaCTHHKOB, CAMOYBaKEHHE M 3MOIMOHAIBHO-
IMOJIOKUATENILHOE OTHOIIEHUE K ce0e;

OCO3HaBaTh: 'OTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOSTCIBbHBIM IMOCTYIIKaM 1 HeﬁCTBHHM, IMPUHATHIO OTBETCTBCHHOCTH 34 UX
PE3yJbTaThbl, TOTOBHOCTH (I/IJII/I HGI‘OTOBHOCTL) OTKPBITO BbIPAXKATh U OTCTAMBATh CBOIO MO3UIUIO U KPUTHUYHO OTHOCUTHLCA K CBOUM




MOCTYIIKaM

Tema 3. DieKTPoOJINTHYECKAS TUCCOIMHANUA (7 YaACO8)

16 PacTtBopsI 30.12.2021
17 |HNucTpykTax no Th. DIeKTpoauThl U HEANEKTPOIUTHI 13.01.2022
18 KucnoTel B cBeTE€ TEOPHUU AIEKTPOIUTAYECKON AUCCOIIUALINH 20.01.2022
19 | OcHOBaHMS B CBETE€ TEOPHUH DJIEKTPOIUTHUECKOM TMCCOLMALIAN 27.01.2022
20 Conu B cBETE TEOPHUU ANEKTPOTUTUUECKON AUCCOIUALINMI 03.02.2022
21 I'unponus 10.02.2022
22 | MHCTPYKTaXK N0 TexHHKe Oe3omacHocTH. I[IpakTHyeckas padora Ne2 17.02.2022

«Perenne sKkciepuMEHTAIbHBIX 3a/1a4 Ha UACHTU(UKAIIIO

HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHHII

Ilianupyembie pe3yJibTaThl
Ilpeomemnvie:

OnpenensTb MOHATHS «PACTBOPBI» U «PacTBOPUMOCThY». KimaccuuimpoBaTs BeliecTsa o Npu3HaKky pacTBOpUMOCTH. OTpakaTh COCTaB
pacTBopa ¢ MOMOIIBIO MOHATUN «MAaccoBasi A0JIs1 BEIIECTBA B PACTBOPEN» U «MOJIAPHASA KOHYEHMPAYUs 6euiecmea»

Ornpenenarb MOHATUS «AIEKTPOIUTHI, «HEIIEKTPOIUTHDY, «3IEKTPOIUTUYECKAS TUCcCOLMalusy. GopMyIHpOBaTh OCHOBHBIE MOJOKEHHS
TEOPHUH DIIEKTPOIIMTUICCKON AUCCOIUAINH. XapaKTEPU30BaTh CIOCOOHOCTh 3JIEKTPOJIUTA K IUCCOIMAIINY HA OCHOBE CTETICHU
AIEKTPOJIUTHYECKON JUCCOIMAIIMH. 3alUChIBATh YPaBHEHUS AICKTPOIUTHICCKON AUCCOIMAIINK, B TOM YUCIE U cTyneHdaToi. HaGmonate
Y ONUCHIBATh AEMOHCTPALMOHHBIN XUMUUYECKHUI SKCIEPUMEHT

XapakTepr30BaTh KUCIOTHI B CBETE TEOPUU IIIEKTPOIUTHUECKON Aucconuanui. PaznuyaTs obiiee, ocoOeHHOE U eAMHUYHOE B CBOMCTBAX
a30THOM, KOHIICHTPUPOBAHHOW CEPHOU U MypaBbUHOMN KUCIOT. [IpoBOANTH, HAOIIOIATh U OMIMCHIBATH XUMHYECKHUI IKCIIEPUMEHT C
MMOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUU

XapakTepru30BaTh OCHOBAHHUS B CBETE TEOPHUH AJIEKTPOIUTUYECKON nucconnanuu. Paznuuate obiiee, 0coOEHHOE U €TUHUYHOE B
CBOMCTBAX TMJIPOKCHUIOB U OECKUCIOPOIHBIX OcHOBaHUil. [IpoBoIuTh, HAOMIOAATH U OMUCHIBATH XUMUYECKHI SKCTIEPUMEHT C MTOMOUIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUU

XapakTepru30BaTh COJIU B CBETE TEOPHH IEKTPOIUTHIECCKON nuccoruanuu. Pa3nnuare o61iee, 0cOOEHHOE U €IMHIYHOE B CBOMCTBAX
CpeIHUX U KUCTBIX coieid. [I[poBoanTh, HAOII01aTh M OMUCHIBATH XUMUYECKHIA SKCIIEPUMEHT C TIOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUU
XapakTepu3oBaTh THIPOIIN3 KaK 0OMEHHOE B3aMMO/ICHCTBHE BEIIECTB C BOJIOM. 3alMChIBATh YPAaBHEHHUS PEAKIIMI THAPOIN3a PA3THIHBIX
coneil. PaznuuaTthk ruaponu3 no KaTHoHy ¥ aHuoHY. [Ipencka3piBaTh peakiuio cpeibl BOJHBIX PAaCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIM
OCHOBAHHUEM H CJ1a001 KUCIIOTOH, C1a0bIM OCHOBAHNEM UM CHIIBHOM KHUCIOTOW. PackphIBaTh posib 00paTUMOrO THAPOSIN3a OPraHUUECKUX
COETMHEHMI KaK OCHOBBI 0OMEHA BELIECTB B JKUBBIX OpraHu3Max 1 oopatumoro ruaponnsza AT® kak OCHOBBI SHEPreTHYeCKoro 0OMeHa B




KHBBIX OpraHu3Max. HpOBOI[I/ITI), Ha6.]'IIOI[aTI) M OIHACKHIBATh XUMHUYCCKUH SKCIICPUMECHT C ITOMOIIBIO POAHOI'O A3bIKA U A3bIKa XUMHNHU
HpOBOI[I/ITI:, Ha6HIOI[aTI> U OIKUCHIBATh XUMHUUYECKUH OKCIICPUMCHT IJId I/II[CHTI/Iq)I/IKaI_[I/II/I HCOPTraHNYCCKUX U OPraHNuYCCKUX COGI[I/IHGHI/II\/'I C
IIOMOIIBIO KAYCCTBCHHBIX peaKI_[I/II\/'I

Memanpeomemmuuvie:

B JIMAJIOTE C YYUTENEM YUUTHCS BbIpPAa0aThIBATh KPUTEPUHU OLICHKH M ONPEAEIATHh CTENEHb YCHEIIHOCTH BBIOJHEHHS CBOEU pabOThHI U
pa6OTBI BCCX, HCXOOA W3 HMMCHOIHNXCA KPUTCPUCB, COBCPUHICHCTBOBATH KPUTCPHUU OLCHKHU U IIOJIB30BATHCA MMHU B XOAC OLICHKH U
CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUS, apPTyMEHTUPYS €€; MOATBEPKIaTh apryMEHThI (pakTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIaTh APYTUX, OBITAThCS MPUHUMATH IPYTYIO TOUKY 3PEHHs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBIATHL pedepar 1o onpeaeaeHHou hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JOKA3aTeIbCTBO.

OpPraHM30BBIBATh Y4EOHOE B3aUMOCHCTBHE B TpyIIe (pacupeaeisTh PO, TOTOBAPUBATHCS APYT C IPYTOM H T. I1.);

npenBuIeTh (IPOTHO3UPOBATH) MOCIEACTBHS KOJIJICKTUBHBIX PEIICHUN;

MOHUMATh MPUYHHBI CBOETO HEyCIleXa M HaXOIUTh CITOCOOBI BEIXOJIA M3 3TOH CUTYaIlNH;

UCIIOJIH30BaTh PUOOPETECHHBIC 3HAHUS JIJISl SKOJIOTMYECKH IPaMOTHOTO TTOBEJICHHS B OKPYKAIOIIEeH Cperie;

Jluunocmuuvie:

MMOHUMAaTh: OCHOBHBIC HMCTOPHYECKHE COOBITHS, CBSA3aHHBIC C PAa3BUTHEM XHUMHH M OOIINECTBA; JAOCTHXXEHHS B 00JaCTH XHMHH U
KYJIbTYpHBIC TPaJAWIHMK (B YaCTHOCTH, HayYHBIC TPATUIMH) CBOEH CTpaHbI, OOIIEMHPOBBIE JOCTHXKCHHS B 00JaCTH XMMHH, OCHOBBI
SHOpOBOFO 06pa3a KHU3HU, HpaBI/IJIa IIOBCACHUA B ‘IpeBBBI‘-IafIHBIX CI/ITya]_[I/ISIX, CBs3AaHHBIX C BOSHeﬁCTBHeM pa3J'II/I‘IHBIX BCIICCTB,
COIMATBHYIO 3HAYUMOCTh M COJEepKaHHE MPOPECCHil, CBA3aHHBIX C XUMHEH; OCHOBHBIC IpaBa W OOS3aHHOCTH I'pakJaHHHA (B TOM
YUCJIC yqameroc;l), CBA3AaHHBIC C JIUYHOCTHBIM, Hpoq)eCCHOHaHBHBIM U XKNU3HCHHBIM caMoonpe;[eneHHeM; HCIIBIThIBATH: ‘IYBCTBO
TOPJOCTH 38 POCCHUHCKYI0O XMMHUYCCKYIO HayKy M YBaKCHHE K MCTOPHUH €€ Pa3BHTHS, YBAXXCHUE M MPHHATHE TOCTHXCHHN XHUMHH B
MUpE; YBaXKCHHE K OKPYKAIOIMUM (yJalUMCS, YIUTEISAM, POJUTENSAM U JIp.) YMETh CIYIIAaTh U CIBIIATh MapTHEepa, MpU3HaBaTh MPaBo
Ka)XJI0TO Ha COOCTBEHHOE€ MHCHHE W NMPUHHUMATh PEHICHUSA C YUETOM IMO3MIIMI BCEX YYaCTHHKOB, CAMOYBaKEHHE M SMOIMOHAIBHO-
IMOJIOKUATEIFHOE OTHOIIEHHE K cee;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITCIIbHBIM TOCTYIIKAM U JICHCTBHUSIM, IIPUHSATHIO OTBETCTBEHHOCTH 3a MX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAMBATH CBOIO MO3HUIMIO U KPUTHYHO OTHOCHTHCS K CBOUM
MOCTYIKaM

Tema 4. Xumnueckue peaxuuu (/1 uacos)

23

Knaccugukanus XuMHUecKuX peakiui 03.03.2022




24 CKOpOCTh XMMHUUYECKUX PEaKINi 10.03.2022
25 | Karanus 17.03.2022
26 OOpaTUMOCTh XUMHUUYECKUX PEaKINiA. XUMHYECKOE PAaBHOBECHE 24.03.2022
27 | OkucnurenbHO-BOCCTaHOBUTENBbHBIC peakinu (OBP) 31.03.2022
28 DIIEKTPOJIN3 07.04.2022
29 OO01me CBOMCTBAa METAJLIOB 21.04.2022
30 Koppo3zus meramios 28.04.2022
31 OOmue cBoOWCTBAa HEMETAIIOB 05.05.2022
32 | IloBTopenue u 0000IIEHNE TEMBl «XUMHUECKUE PEAKIUI» 12.05.2022
33 KonTtpoabsHasi padora Ne2 no treme «XHMMHUYECKUE PEAKLIUI 19.05.2022
34 | PezepBHOE BpeMs 26.05.2022

I[Inanupyemble pe3yJbTaThl
Ilpeomemnvie:

KnaccuguupoBaTh XMMUYECKHE PEAKLIUU TI0 PA3IMYHBIM OCHOBAHUAM. Pasiuuams ocobennocmu knaccuguxkayuu peakyuii 8
opeanuyeckoull xumuu. XapakTepru30BaTh TEIUIOBON d3PPEeKT XUMHUUECKUX PEAKLUH 1 HA €T0 OCHOBE pa3inyarh 9K30- U SJHJOTEPMUUYECKHE
peakuuu. Ompasicams menniogou d(Gexkm XUMu4ecKux peakyuii Ha NUCbMe ¢ NOMOWbI0 MEePMOXUMUYECKUX ypasHerull. [Ipoeooums
pacuemsl Ha OCHO8e mepMoxumuyeckux ypasHenutl. Habaronare 1 ONMChIBaTh JeMOHCTPALIMOHHBIN XMMUYECKHI SKCIIEPUMEHT.
XapakTepu30BaTh CKOPOCTb XUMHUECKOW PEaKLIUU U (PAKTOPBI 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKLUU OT MPHPOJIbl pearupyrommx
BEIIECTB, UX KOHLEHTPALUH, TEMIIEPATYPHI, IO COIPUKOCHOBEHUS BEILIECTB

XapakTepu30BaTh KaTalIU3aTOPhl M KaTalu3 Kak CriocOObI YIPaBJICHUs CKOPOCTHI0 XUMUYECKOH peakiin. Ha ocHOBe MeXMnpeaMeTHBIX
CBsi3ell ¢ OMooruel ycTaHaBiIuBarh ol1iee, 0COOEHHOE M eAMHUYHOE [T (DEPMEHTOB KaK OMOJIOTMUYECKUX KaTaln3aTopoB. PackphIBaTh
UX pOJib B OpPraHU3allMM KU3HU Ha 3eMIle, a TAaKXKe B [TUIIEBOM U MEIUIMHCKON MPOMBIIUIEHHOCTH. [IpoBOANTE, HAOMIOJATh U ONUCHIBATh
XUMHAYECKHI SKCIIEPUMEHT C MIOMOIIIbIO POJHOTO SI3bIKA U SI3bIKA XUMUU

XapakTepu30BaTh COCTOSTHUS XUMUUYECKOI'O PAaBHOBECHS U cIIOCOOBI ero cmenieHus. [Ipencka3piBaTe HanpaBieHUE CMEIIEHUS
XMMHAYECKOTO paBHOBECHUS IIPU M3MEHEHUH YCIIOBHUI MPOBEICHUSI 00paTUMON XUMHUYECKOHN peakiuu. ApryMeHTHPOBaTh BEIOOD
ONTUMAJIbHBIX YCJIOBUH IIPOBEAECHUS TEXHOJIOIMYECKOTO IpoLiecca.

XapaKkTepu30BaTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH KaK MPOLECCHI, IPU KOTOPHIX U3MEHSIOTCS CTETIEHN OKHUCIICHUS aTOMOB.
CocraBnars ypaBHenus OBP ¢ momoIpio MeTo1a 3eKTpOHHOTO OanaHca.

XapakTepu30BaTh IEKTPOIN3 Kak OKUCIUTEIbHO-BOCCTAaHOBUTENBbHBIN nporiecc. [Ipesicka3piBaTh KaTOAHbIE U AHOAHBIE IPOLIECCHI U
OTpakaTh UX Ha MHMCbME JIJIs paclljIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. PackpbIBaTh NpakTHYECKOE 3HAUCHHUE IEKTPOIU3a
O060011aTh 3HaHUS U JeNaTh BHIBOJIBI O 3aKOHOMEPHOCTSX MOJIOKEHUS! M N3MEHEHHH CBOMCTB METAJNIOB B MIEPUOJIaX U Tpynmax




[Tepuoanueckoii cucTeMbl. XapakTepU30BaTh OOIIME XUMUUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJICH HA OCHOBE CTPOCHMSI X
aTOMOB U TIOJIOKEHUSI METAJIOB B AJIEKTPOXMUMUYECKOM Py HampspkeHus. [I[poBoanTk, HAOMIOAATh U OMUCHIBATH XUMHUECKUI
SKCIEPUMEHT C MOMOIIBIO POJHOTO S3bIKA U SI3bIKa XUMUU

XapaKkTepu30BaTh M OMHCHIBATH KOPPO3HIO METAJIIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U CIIOCOOBI 3aIIUTHI METAJIOB OT
Koppo3uu. OnKChIBaTh AEMOHCTPALMOHHBIA XUMUYECKUIN IKCIIEPUMEHT

XapakTepr3oBaTh 00IME XUMUYECKIE CBOMCTBA HEMETAJUIOB KaK OKHCIUTENIEH U BOCCTAHOBUTENIEH HAa OCHOBE CTPOEHUS X aTOMOB U
ITOJIOYKEHUS HEMETAIUIOB B PSIY JIEKTPOOTPUILIATEIIBHOCTH

O0600m11aTh 3HaHUS O KIACCU(PHUKAIIMU U 3aKOHOMEPHOCTSIX MPOTEKaHNU XUMUYECKUX PEaKIMii B OPraHu4ecKoil 1 HEOPraHMUECKOW XUMHH.
YcraHaBiIMBaTh BHYTPUIIPEIMETHBIE CBA3H MEXy OPIraHUYECKON M HEOPTaHUYECKOM XMMHEH B CBETE 00ILero, 0COOCHHOTO U €IMHUYHOTO
[TpoBoauTh pedaekcuto COOCTBEHHBIX JOCTHXKEHUN B TO3HAHUH KJIacCU(UKALIMY U 3aKOHOMEPHOCTEN MPOTEKaHUs XUMHUECKUX peaklnui
B OPTaHUYECKOI U HEOPraHMUECKOW XMMUHU. AHAIU3UPOBATEH PE3YJIbTAaThl KOHTPOJIBHOM pabOThl U BBICTPAWBaTh IYTH JOCTHKEHUS
YKEJIAeMOr0 YPOBHS YCIEITHOCTH

Memanpeomemuvie:

B JIMAJIOTE C YYUTEIEM YYUTHCS BBIpa0aThIBATh KPUTCPUHU OIICHKH M ONPEACIATHh CTEIEeHb YCIEIIHOCTH BBIOJHEHHS CBOCH paOOTHI U
paboTBl BceX, MCXOs W3 HMMCIOIIMXCS KPUTEPUEB, COBEPIICHCTBOBATh KPHUTECPUHM OLEHKH W MOJBH30BATHCS UMM B XOJC OICHKH
CaMOOIICHKH;

OTCTauBaTh CBOIO TOYKY 3PCHUS, apTyMEHTUPYS €€; MOATBEPKIaTh apTyMEHTHI (paKTaMu; KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIATh APYTHUX, NBITATHCS IPUHUMATH IPYTYIO TOUKY 3PCHHS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIATH pedepar 1o onpeaeeHHou hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JOKA3aTeIbCTBO.

OpPraHM30BBIBATh Y4EOHOE B3aUMOCHCTBHE B TpyIIe (paclpeaeisaTh PO, TOTOBAPUBATHCS APYT C IPYTOM H T. I1.);

npenBuIeTh (IPOTHO3UPOBATH) MOCIEACTBHS KOJIJICKTUBHBIX PEIICHUN;

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

HUCITIOJb30BATh HpHOGpeTeHHBIG SHAHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMTOBCICHUA B 0pr>1<alomei/'1 cpeac;

Jluunocmmuuvie:

MOHUMAaTh: OCHOBHBIE HMCTOPUYECKHE COOBITHS, CBS3aHHBIE C Pa3BUTHUEM XMMHH M OOIIECTBA; NOCTHKEHHS B O0JacTH XUMUU U
KyJbTYpHBbIE TpaguLUH (B YAaCTHOCTH, HAyYHbIE TPAJAMIIMU) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHKEHUSI B 00JIaCTU XMMHUU; OCHOBBI
3I0pOBOr0 o0Opasa >KHU3HU; MpaBHUJia TMOBEICHHUS B YPE3BBIYANHBIX CHUTYAIMsIX, CBSI3aHHBIX C BO3JCHCTBUEM pa3IMYHBIX BEIIECTB;
COLMANIbHYIO 3HAYMMOCTh M COJepXkaHue MpoQeccuii, CBI3aHHBIX C XMMHEI; OCHOBHBIE MpaBa U 00S3aHHOCTU TPaKJaHWHA (B TOM
YUCJIe yYallerocs), CBSA3aHHBIE C JUYHOCTHBIM, MPO(ECCHOHATBHBIM M JKU3HCHHBIM CaMOOIPEICICHHEM; HCIBITBIBATh: YyBCTBO
TOPJIOCTH 3a POCCUUCKYI0 XMMHYECKYI0 HAyKy M YBa)KCHUE K UCTOPHUM €€ Pa3BUTHUS; YBAXKECHHE WU NPUHATHE JOCTUKCHUN XMMUU B
MUpE; YBOKCHUE K OKPYKAIOMINM (yJIaIllUMCs, YIUTENISIM, POJUTENSAM U JIp.) YMETh CIAYIIATh W CIBIIIATh MapTHEPA, MPU3HABATH TPABO




Ka)XJI0TO Ha COOCTBEHHOE€ MHCHHE W NMPUHHUMATh PEHICHUSA C YUETOM IMO3MIMI BCEX YYACTHHKOB, CAMOYBaKEHHE M 3MOIMOHAIBHO-
IMOJIOKUATENIFHOE OTHOIIEHUE K ce0e;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIIbHBIM IOCTYIIKaM U JIEHCTBHUSIM, IIPUHSATHIO OTBETCTBEHHOCTH 3a MX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAMBAThH CBOIO MO3HUIUIO U KPUTHYHO OTHOCHTHCS K CBOUM
MOCTYIKaM
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