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IHHOACHUTEJBHAA 3AIINCKA

Pabouan nporpaMma nmo XuMMm AJist 11 kJaacca cocTaB/ieHa B COOTBETCTBHH CO CICAYIOIIUM HOPMATUBHO-IIPAaBOBbIM o0ecrneyeHHeM:

denepanbHbIi rocyJapCcTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT CPEAHEro O0IIero 00pa30BaHus, YTBEPKIAECHHBIN MpuKa3oM MuHOOpHAYKH
Poccunm ot 17.05.2012r. Ne413 ¢ u3MEHEHUSAMH U JOIIOJHCHUSIM;
OcHoBHas 0oOpa3zoBaTebHas mporpamMmma cpeanero oomero oopaszoBanus OAHO «JIunepsr» dunuan «O6pazoBaTenbHbIi eHTp Cy000Tay;

VYuebnsrii mman OAHO «JIugepsr» punman «Ob6pazoBarenbhblil neHTp Cy060TaN;
[Ipukaz MunuctepctBa obpazoBanus PD «O06 yrBepkaeHuM QenaepaabHOrO TNEpeuHs Y4eOHMKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX K

WCIIOJIb30BaHUI0 B 00pa3oBaTEeNIbHOM MpoIecce) B 00MIe00pa30BaTENbHBIX YUPEIKICHUSX, UMEIOIIUX TOCYIApPCTBEHHYIO aKKpPEAWTAIUI0 HA
2020-2021 yueOHBbIit TOIY;

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

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

Pa6ouas nporpamma k iuanu YMK O.C. IN'abpuensna. Xumus. 10-11 xnaccest - M. [Ipoda, 2017 — 79 ¢

Xumus. bazoBerit ypoBenb. 11 kiacc. YueOnuk (aBrop O. C. 'abpuensn). 224 c.

Meroandeckoe nmocodwue. bazoserit yposensb. 11 kimacce (aBropsl: O. C. I'abpuensn, C. A. Crnagkos). 160 c.

Knura nns yaurens. basossiii ypoBenb. 11 kiacc (aBropsr: O. C. I'abpuenss, U. I'. Octpoymos, C. A. Cnankos). 272 c.

Pabouas rerpans. bazossrit ypoBens. 11 kmacc (aBTopsr: O. C. IN'abpuensn, C. A. Cnaakos). 176 c.

KontponbHbie 1 ipoBepouHbie padboThl. ba3zoBriit yposens. 11 kiacc (aBropsr O. C. ['abpuensu u ap.). 224 c.

XUMHYECKUH IKCIIEPUMEHT B KoJje. bazoBerii ypoBeHb. 11 kmacc (aBropsi: O. C. I'abpuensn, U.I'. OctpoymoBa). 208 c.

Terpanp 171t OlleHKH KauecTBa 3HaHUH 1o xuMuHd. ba3oselil ypoens. 11 ximace (aBropsr: O. C. I'abpuensn, A. B. Kynosa). 112 c.
Xumus. ba3osblii yposensb. 11 kiacc. DnekTpoHHas popma yueOHHKA

CornacHo yueOHOMY IJIaHY YUPEXKJIEHUS U CEMECTPOBON CUCTEME 00YUEeHHsI Ha peajn3aluio TOW MporpaMMbl OTBOAUTCS | yac B HeJenio,

34 4gaca B TO/I.



I[InanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

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

VYyamuecs Haydarcs:

O0CO3HaBaTh COBPEMEHHOE MHOI000pa3ue THUIIOB MHPOBO33PEHUS, OOIICCTBEHHBIX, PEIIUTHO3HBIX, aTEUCTUYECKHUX, KYJIbTYPHBIX TPaIUIINM,
KOTOPBIEC ONPEIEIISIOT Pa3HbIe OOBSICHEHUS TPOUCXOISIIIETO B MUPE;
C YY€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BhIPa0aThIBATh CBOM COOCTBEHHBIC OTBETHl HA OCHOBHBIC KU3HEHHBIC BOIMPOCHI, KOTOPHIC CTABUT
JIMYHBINA KU3HEHHBIN OITBIT;

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

MIOHUMATh COLIMATIBHYIO 3HAUUMOCTh M COJIepKaHue podeccuii, CBI3aHHBIX C XUMHEH

anmnec;l IoJry4daT BO3MOKHOCTb HAYYUTbLCA:

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

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

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

OLICHUBATh FKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBEeKa U MPUPOIbI.

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

PeryasituBubie YY /|

VYyamuecst Haydarcs:

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

BBIIBUTaTh BEPCUM pELICHHUsS MPOOJIEMBbl, OCO3HAaBaThb KOHEUHBIM pe3ynbTaT, BbIOMpAaTh W3 TMPEUIOKEHHBIX BapUAaHTOB W HUCKaTh
CaMOCTOATCIIBHO CPCACTBA JOCTUIKCHUSA LICIIN,

COCTaBJISITh (MHAMBUIAYAJHLHO WIH B TPYIINE) TJIaH PEIICHUS POOJIEMBI;

B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPHH OLICHKU



yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

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

paGOTaTB o MNpeAJIOKCHHOMY HJIM CaAMOCTOSATCIBHO COCTABJICHHOMY IIJIaHY, HMCIOJIB30BATh HApPAAYy € OCHOBHBIMH U HOIOJHHUTCIBHBIC
CpeICTBa (CIIpaBOYHAS JIUTEPATYPA, CIOKHBIC TPUOOPHI, KOMITBIOTED).

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

B X0Z€ MPCACTABJICHHUSA ITPOCKTA AaBATh OLICHKY €0 PC3yJibTaTaM.

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

YMETb OLIEHUTh CTETIEHb YCIEUTHOCTU CBOCH MHIUBUAYATbHONW 00pa30BaTeNbHON 1eATEIbHOCTH.

JaBaTh OLICHKY CBOMM JINYHOCTHBIM KadecTBaM M YepTaM XapakTepa («KakoB s1»), ONpeNeisTh HalpaBJIE€HUsI CBOET0 Pa3BUTUA («KaKUM 51 XOUy
CTaTbh», «4TO MHE JIJISl 3TOTO HAJIO CHIENAThY).

ITo3naBartenbnbie YY /]

VYyamuecs Haydarcs:

aHAJM3UPOBaTh, CPABHUBATh, KJIACCU(UIIUPOBATH U 0000IATH OHITHUS:
1. nmaBaTh ompejereHUE MOHATHIM HAa OCHOBE M3YYEHHOTO HA PA3JIMYHBIX MpeMeTax yuyeOHOro MaTepuaa,;
2. OCYHIIECTBIISITH JOTHUYECKYIO OIEPAIAI0 YCTAHOBIICHHS POJOBUIOBBIX OTHOUICHU;
3. 0000miaTh MOHATHS — OCYIIECTBIIATH JOIMYECKYIO OINEpalrio Mepexoaa OT MOHATHS ¢ MEHbUIMM O0BEMOM K TMOHSTHIO C OOJBIINM
00BEMOM;
CTPOUTB JIOTHYECKOE PacCyKJCHHE, BKIIOYAIOIIee YCTAHOBICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH;
CO3J1aBaTh MOJIENIH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa3oBbIBATh MOJEIH C IIETbI0 BBISBICHHUSA OOIIMX 3aKOHOB,
OTIPENIENIAIONNX JAHHYIO MIPEIMETHYIO 00J1aCTb;
MPEACTABIAT, UH(GOPMAIIMIO B BHIE KOHCIIEKTOB, TAOJIHIl, CXeM, TPa(UKOB.

yan_II/IeCH ImoJIydaT BO3MOXKHOCTb HAYYUTBCA:

npeoOpa3oBbIBaTh MHPOPMAIIMIO M3 OJHOTO BHJA B IPYrol M BBIOMpATh yA0OHYIO A1 ce0s popmMy duKcaruu 1 mpecTaBIeHuss HHPOPMAaIIUH.
MPECTABIATh HH(OPMAIIMIO B ONTUMAIBHOM (hopMe B 3aBHCUMOCTH OT aJipecaTta;

caMOMy CO3/1aBaTh MCTOYHMKH WH(GOpPMAIM{ Pa3HOTO TUMA W IS PasHbIX ayJUTOpU, cOOMOAaTh MH(MOPMAIIMOHHYIO TMTHEHY M IpaBUia
nH(POPMAIIMOHHOH 0€301acHOCTH;

YMETh UCIIOJIb30BaTh KOMITBIOTEPHBIC 1 KOMMYHHKAIIMOHHBIC TEXHOJIIOTUH KaK HHCTPYMEHT JIJISl IOCTHYKEHUST CBOUX IIEJICH;

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

KommynukaruBubie YV /|



VYyamuecst Haydarcs:

CaMOCTOSITEITFHO OPTaHU30BBIBATh YIEOHOE B3aUMOJICHCTBUE B IPpyIIIE (OMPEIeNATh O0IINE IEeIH, PACIIPEeIIsATh POIH, TOTOBAPHBATHCS APYT C
JIPYTOM U T.11.);

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

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

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTBCA:

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

IIpeamernbie YY |
VYyamuecst Haydarcs:

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

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

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

M300paxkaTh COCTAB MPOCTEHUIIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX (OPMYT U CYHTHOCTh XUMUYECKUX PEAKIHA C MOMOIIBI0 XUMUYECKUX
YPaBHEHUW;

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

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

KJIacCU(UIIUPOBATH OKCUIBI 1 OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTHI U COJIU 110 COCTaBY;

M0JIb30BaThCA J1a00PaTOPHBIM 000PYIOBAaHHEM U XMMHYECKON TIOCYIO0M;

MIPOBOAUTH HECIIOKHbIE XMMUYECKHE ONBITHI U HAOMIOJEHUS 3a U3MEHEHHUSIMHU CBOMCTB BEIIECTB B IMpOIEcCe UX MPEeBpalleHHi; coOIoaaTh
MpaBWJIa TEXHUKH 0€301aCHOCTU MPU MPOBEIECHUHN HAOIIOACHH U OTIBITOB;

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

pacKkpsIBaTh CMbICI Iepuoanueckoro 3akona . . Menaeneena;

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

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



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

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

2) 1O BBIAETICHUIO WX MOTJIOUICHUIO TEIUIOTHI (PEaKIuu YK30TePMUYECKUE U SHJOTEPMHUUECKHE);

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

4) 1o oOpaTUMOCTH MpoIiecca (peakiuu oOpaTUMbIE H HEOOPATHUMBIC);
COCTaBJIATh YPaBHEHUS JJIEKTPOJIMTHYECKOW AUCCOLMALIMU KUCIIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS PEAKLIMIA
oOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA,
MPOTHO3UPOBATh MPOIYKThl XMMUYECKUX peakuuil Mo ¢opmyiamM/Ha3BaHUSIM HCXOAHBIX BEIIECTB; ONPEAENATh HMCXOJHBIE BEIIECTBA IO
(dhopmynaM/Ha3BaHUSIM MPOAYKTOB PEAKITUH;
COCTaBJISTh YPaBHEHHS pEaKIUi, COOTBETCTBYIONIUX MOCIEIOBATEIHLHOCTH («IIETIOYKEe») MPEBPALICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;
BBISIBJIATH B MPOILIECCE IKCIIEPUMEHTA MIPU3HAKHU, CBUJETEIBCTBYIOUIUE O MPOTEKAHUN XUMUYECKON PEaKInu;
IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA;
OMPEEATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH M0 M3MEHEHUIO OKPACKH UHAUKATOPOB;
MPOBOJIUTH KAUECTBEHHBIE PEAKIINH, MTOITBEPKAAIONINE HAIMYKE B BOJHBIX PACTBOPAX BEILECTB OTACIIbHBIX HOHOB
OTIPEACTATh MPHUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OAHOMY M3 H3YYCHHBIX KJIACCOB/TPYII: METAUIBl U HEMETAJUIbl, OKCHUJBI,
OCHOBaHMSI, KUCIIOTBI, COJIU;
COCTaBJIATH (POPMYJIBI BEIIECTB M0 UX HAa3BaAHUSM;
OMPEIEATh BaJICHTHOCTh M CTETIEHb OKUCJICHHS 3JIEMEHTOB B BEILIECTBAX;
COCTaBJIATh (POPMYIBI HEOPTAaHMYECKUX COCAMHEHHN MO BaJCHTHOCTSM M CTENEHSM OKHCICHHUS JJIEMEHTOB, a TaKKe 3apsjaM HOHOB,
YKa3aHHBIM B Ta0JIHIIC pACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH;



OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUsl (QU3NYECKUX U XMMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAUIOB M HEMETAJUIOB) M WX BBICHIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTaMHU BTOPOTO U TPETHETO MEPHOIOB;

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

Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHBbIE ISl KAKIOT0 M3 KJIACCOB HEOPTaHUYECKUX BEUIECTB: KUCIOT, OCHOBaHHM, COJICH;
IIPUBOJUTH IIPUMEPBI PEAKIIUI, TOATBEPIKAAIOIINX XUMUYECKHE CBONCTBA HEOPTaHNYECKUX BELECTB: OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH;
OIIPEAEIATD BELIECTBO-OKUCIIUTEND U BELIECTBO-BOCCTAHOBUTEND B OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

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

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

yan_II/IeCH ImoJiydaT BO3MOKHOCTb HAYYUTHCA:

IPaMOTHO O0OpaIIaThCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

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

MOHUMATh CMBICT M HEOOXOIUMOCTH COOMIONCHHS MPEANMUCAHUMN, MPEAIaraéMbIX B WHCTPYKIMSAX IO HCIOJH30BAHHUIO JIEKAPCTB, CPEIICTB
OBITOBOW XMMHH U JP.;

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

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3YS CPEICTBA YCTHOW M TNMHChMEHHOH KOMMYHHKAIIMHM TPH paboTe C TEKCTaMu
yu4eOHHMKA W JIOTIOJIHUTEIBHOW JIMTEPaTypOd, CIPAaBOYHBIMU TaOJHIIaMH, MPOSBISATH TOTOBHOCTh K YBOKEHHIO WHOW TOYKH 3PCHUS TPU
00CYKIIEHUH PE3yJIbTaTOB BBIIOJIHEHHON pa0OTHI,

OOBEKTHBHO OIEHHBATHh WH(POPMAIMIO O BEMIECTBAX M XUMHUYECKUX IPOIecCcaX, KPUTHUYECKH OTHOCUTHCS K IICEBIOHAYYHOH HH(OpPMAINH,
HET0OPOCOBECTHOMW peKIlaMe, KacalolIeHcsl HCIIOJIb30BaHUS Pa3IMYHBIX BEIIECTB.

OCO3HABaTh 3HAUYECHUE TEOPETUUCCKUX 3HAHUM JUIS IPAKTUICCKON JeSTEIbHOCTH YEIIOBEKA;

OIHCHIBATh U3y4YEHHBIC OOBEKTHI KaK CUCTEMBI, IIPUMEHSIS JIOTHKY CUCTEMHOTO aHAJIH3a,;

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

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

MPUBOANTH TIPUMEPHI PEAKIIMHI, ITOATBEPKIAIOIINX CYIIECTBOBAHHE B3aUMOCBSI3M MEXKTy OCHOBHBIMHU KJIaCCAaMH HEOPTaHUYECKUX BEUICCTB;
MIPOTHO3UPOBATH PE3YIIbTATHI BO3ACUCTBUS PA3IHUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHYECKOW PEaKIINU;

MIPOTHO3UPOBATh PE3YyJIbTAThI BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMENICHHE XUMUYECKOTO PAaBHOBECHSI.

MIPOTHO3UPOBATh XMMUYECKHIE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;



MIPOTHO3UPOBATH CITOCOOHOCTh BEIIECTBA IPOSIBIATH OKHUCIUTEIBHBIC WM BOCCTAHOBHUTEIIBHBIC CBOMCTBA C Y4ETOM CTEMEHEW OKUCICHUS
AJIEMEHTOB, BXOJISIIIUX B €r0 COCTaB;

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



Conepxanue y4eOHOro nmpeamera

OBIIAA X1MUA.

Ilepuoanvecknii 3aKOH U CTPOCHHE ATOMA

Otkpeitue J[.W. MenaeneeBsiM Ilepuoanueckoro 3akoHa. BaxkHelllve MOHATUSA XMMHUH: aTOM, OTHOCUTEIbHASI aTOMHAs U MOJIEKYJIsIpHAst
maccel. Otkpseitue .M. MenneneeBsim [lepuoanueckoro 3akona. [lepuonndeckuii 3akoH B popmynupoke JI.1. Menneneena.

[Tepmonnueckas cucrema xumudeckux dyeMeHtoB J[.U. MenneneeBa. [lepunoanyeckas cucrema /.M. MenaeneeBa kak rpaduyeckoe
oroOpaxkenue [lepuonuueckoro 3akona. Paznuunsie Bapuantsl [lepuonuueckoii cuctemsl. [lepuonst u rpynmnsl. 3nauenue [lepuoanyeckoro 3akoHa u
[Tepronueckoi CUCTEMBI.

Crpoenne aroma. ATOM — CIOXHAas 4acTUIa. Sapo aToma: IPOTOHBI U HEUTPOHBI. M30TOIBL. DIEKTPOHBI. DJIEKTPOHHAs 000I0YKa.
DHepreTU4ecKuil ypoBeHb. OpOuTanu: s- u p-. Pactpenenenre 31eKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM U OpOUTAISIM. DJIEKTPOHHBIE KOH(PUTYpAITUU
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. BajeHTHbIE BO3MOXKHOCTH aTOMOB XMMHUUECKUX 3JIEMEHTOB.

[lepmonnueckuii 3akoH u cTpoeHne aroma. COBPEMEHHOE MOHATHE XMMUYECKOTO dneMeHTa. CoBpemMeHHas (HopMyIupoBKa
[Teproanaeckoro 3akoHa. [[pyunHa MepuoOINIHOCTH B U3MEHEHUU CBOMCTB XMMHUECKUX 3JIeMeHTOB. OCOOCHHOCTH 3aIOTHEHUS SHEPTETHIECKIX
YpOBHEH B 3JIEKTPOHHBIX 000JI0YKaX aTOMOB IEPEXOAHBIX AJIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB: S- U p-3JIEMEHTHI.

CTpoeHue BemecTBa

KoBanentHast xumuueckas cBs3b. [loHATHE 0 KOBaeHTHOI cBa3u. OO1Ias 3nekTpoHHas napa. KparHOCTh KOBaJIGHTHOH CBSA3H.
DNeKTpoOoTpULIaTeIbHOCTh. KOBasieHTHAS MOJISIpHAs U KOBAJICHTHAS HEMOJIIpHAs XUMUYecKre cBsi3u. OOMEHHBIN M TOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHuUs KOBAJCHTHOM CBs3U. BelecTBa MOIEKYJISIPHOTO i HEMOJIEKYJISIPHOTO CTPOCHHUS. 3aKOH IOCTOSHCTBA COCTaBa JJisl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUS.

HNonnas xumuueckas cBsa3b. Karnonsl u aHnoHbl. OHHAsI CBSI3b KaK KpallHUI Cily4ail KOBaJE€HTHOM NOJISIPHOM CBS3H.

Merammueckass xuMuueckas cBsi3b. O0mue ¢puzndeckue cBoiicTBa MeTamuioB. CiaBhl.

ArperaTHble cocTosiHHs BemiecTBa. ['a3bl. 3akoH ABorazapo ais razoB. MomsipHbIi 00beM ra3o00pa3HbIX BenecTs (pH H.y.). KuakocT.

Bonopoanass xummdeckas cBs3b. BojopojaHas CBs3b KaK 0OCOOBINA Clydaid MEKMOJICKYJIIPHOTO B3aUMOACHCTBUA. MexaHu3M ee 00pa3oBaHUs
U BIIMSIHUE HA CBOWCTBA BEIECTB (Ha IPUMEPE BOJIBI).



Tunel kpucrammueckux pemerok. Kpucramimueckas pemrerka. IOHHbIE, METAINIMYECKHUE, aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJUINYECKUE
pemeTkd. AmtoTpornusi. AMOp(HBIE BEIIECTBA.

Yucrtele BemiectBa M cMecu. (CMecu U XUMHUYECKUE coeuHeHHs. [ oMOoreHHble u rereporeHHble cMecu. MaccoBasi 1 00beMHas JOJIU
KOMIIOHEHTOB B cMecH. MaccoBas 10115 mpuMeceil. Pelienne 3a1a4 Ha MacCOBYIO JIOJIO PUMECEH.

Hucnepcubie cuctembl. [lonsTre nucniepcHoit cuctemsl. JlucnepcHas ¢gasa u qucrepcuonHas cpena. Kinaccudukaiuys IucrnepcHbIX CHCTEM.

DIEeKTPOJIUTHYECKAS JUCCONM AN

PaCTBOpBI. PaCTBOpBI KaK 'OMOT'CHHBLIC CUCTCMBbI, COCTOAIINUC U3 YACTUL] PACTBOPUTCIIA, PACTBOPCHHOI'O BCIICCTBA U ITPOAYKTOB UX
B3auMOJIeCTBUS. MaccoBast 10711 paCTBOPEHHOTO BEIIECTBA. THITBI PACTBOPOB.

Teopml 3JI€KTpOHHTI/I‘IeCKOI>'I JUuccoluanuu. 3H€KTpOJ’II/ITBI " HEOJICKTPOJIUTHI. Crenenn 3JI€KTpOJII/ITI/I‘IeCKOI>'I Juccolualnmnu. CunbHEIE U
ci1abble AJIEKTPONIUTHI. Y paBHEHHSI SJIEKTPOIUTHUECKOM TUCCOLMALINH.

Kuciaoter B cBete TCOpUHn 3JI€KTpOHI/ITI/I‘IeCKOI>'I JUuccolualuu. O6H_II/I€ CBOIICTBa HCOPTaHUYCCKUX U OPTaHNUYCCKUX KHCIIOT. YcnoBusa TeueHusa
peakuuii MeXy 3JIeKTPOIUTAMU O KOHIIA.

OcHOBaHMSI B CBETE TECOPUHU HIIEKTPOIUTHUECKON AUCCOLMAIIUM, UX KIIaccu(UKalus 1 o0IIre CBOWCTBA.

Conu B CBETE TECOPUU IICKTPOJUTHUECKON JUCCOMMAITIH, UX KJIacCU(PUKAIIMSI ¥ OOIIHE CBOMCTBA. DICKTPOXUMHUUCCKHUH PsIT HAIIPSHKEHUN
MCTAJIJIOB U €T0 UCITOJIB30BAHUC JJIA XaPAKTCPUCTUKU BOCCTAHOBUTCIIBHBIX CBOIICTB METAJLJIOB.

Iuppomms. Ciydau rumpodusa cosieil. Peakums cpenst (pH) B pacTBopax ruIposiM3yOIMUXCS COCH.

XuMHYeCKHe peaKkum.

Knaccudukanusa xumudeckux peakuuid. Kiaccuduxaius no 4uciy U cocTaBy pearpyrommx BEIIecTB U MPOAYKTOB peakiuu. Peakiumn
Pa310KCHUsA, COCAUHCHUS, 3aMCIICHUA U O6M€Ha B HeOpFaHHHGCKOﬁ XUMHHU.

TennoBoit 3h(}EKT XUMHUUECKHX PEAKIUNA. DK30- U SHIOTCPMHUCCKHUE peakIuu. TepMOXuMUYecKue ypaBHeHUs. PacueT konmvecTBa TeIOTHI
MO0 TCPMOXUMHNYCCKUM YpPaBHCHUAM.

CkopocTh XuMHUYeCKuX peakuuil. [IoHsATHE 0 CKOPOCTH XMMHYECKUX PEAKIU, aHAIMTUYECKOE BhIpaKeHUE. 3aBUCUMOCTh CKOPOCTH PEaKIuu
OT KOHLEHTpALMH, 1aBJIEHUS, TEMIIEPATYpPbl, IPUPO/bl PEATUPYIOLIUX BELECTB, IUIOIAAN UX COIPUKOCHOBEHHUS. 3aKOH JEMCTBYIOIMX Macc.

Karamuz. Karammzatopsl. Katamms. [Ipumepsl kKaTamuTHYECKUX MTPOIIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITY. DEPMEHTHI  UX OTJIMYHUS OT
HEOPTaHMYECKUX KaTan3atopoB. [IpuMeHeHne kaTanu3aTopoB U (hepMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTuMble 1 HEOOpAaTUMBbIE peakuu. XMMHYECKOEe PaBHOBECHE U CITOCOOBI €ro CMEIIEHUS Ha IPUMEpPE MOTYYSHHUS
aMMUaKa.

OKHCTUTENIbHO — BOCCTAHOBUTENbHBIE Tpolecchl. OKHUCINUTENbHO-BOCCTAHOBUTENbHbIE peakiunn. OKUCIUTENb U BoccTaHOBUTENh. OKUCIIEHNE
U BoccTaHoBieHHe. CocTaBlIeHHE ypaBHeHI/II\/'I OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKI_[I/Iﬁ MCTOIOM 3JICKTPOHHOTO 6aJ1cha.



OOmme cBoMcTBA MeETa/IOB. XMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBUTEINEH. B3auMoelicTBre METAIOB ¢ HEMETaJIaMH, BOJOM,
KHMCJIOTaMHU U PaCTBOPAMH COJe. MeTamnoTepMus.

Kopposust metaimoB. CriocoObl 3alTUTHl METAJIJIOB OT KOPPO3HUH.

OO0mue cBOWCTBA HEMETAIOB. XUMHUYECKHE CBOWCTBA HEMETAIIOB KaK OKUCIIUTENeH. B3anmoeiicTBrie ¢ MeTaaMu, BOJOPOIOM U
IpyrumMu HeMetaiiaMu. CBOMCTBAa HEMETAIOB KaK BOCCTAHOBUTENEH. B3anmoneiicTBrE ¢ MPOCTHIMU U CJIIOKHBIMH BEIIECTBAMU-OKUCIUTESIMU.

DNEKTPONN3. NEKTPOJIU3 paCTBOPOB U PACILIIABOB IEKTPOJIUTOB HA IPUMEPE XJIOPUAA HATPUS. DIEKTPOIUTHUECKOE MOTYyUYECHUE aTIOMUHHUS.
[IpakTHueckoe 3HaYCHUE DIEKTPOITU3A.

3axmrouenue. [lepcrieKTUBBI pa3BUTHS XUMHUECKON HAYKH U XMMHUYECKOTO MPOU3BOACTBA. XUMUS U TPOOIIeMa OXpaHbl OKPYKAIOUIEH cpebl.

JemoncTpanuun. Pazmiunsie popmsl [leprognueckoii cucremsr .M. MenaeneeBa. Mojens KpUCTAITMUECKOM PEIIETKH XJIOpUAA HATPUSI.
OO6pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAITMYECKOMN PEIIETKON: KalbIUTa, rauTa. Moaenu KpUCTATHYECKUX PEIIETOK «CYXOTO JIbaay (WIH HOoJa),
anMasa, rpadura (uiu kBapia). Moienb MOISIPHOTO 00beMa ra3oB. Tpu arperaTHeIX COCTOSIHUS BOAbI. OOpasiibl pa3IuIHBIX TUCTIEPCHBIX CUCTEM:
AMYJIbCHH, CYCTIEH3UH, a3po3o0ieit, reneit u 3omei. Koarymsanus. Cunepesuc. Dddext Tunnans. McnbiTanue pacTBOPOB JICKTPOITUTOB U
HEDJICKTPOJIUTOB HA MPEAMET AUCCOIUAINH. 3aBUCHMOCTh CTETICHH AJICKTPOIIUTUYCCKON TUCCOLMAIIUN YKCYCHOM KHCIIOTHI OT pa30aBlIeHUs] pacTBOPA.
[Tpumeps! peakiuii HOHHOTO 0OMEHa, HAYIIMX ¢ 00pa30BaHUEM OCaJIKa, ra3a WIIA BOJbl. XMMHUYECKHUE CBOMCTBA KHCIIOT: B3aUMOJICUCTBHE C
MeTaJlJIaMi, OCHOBHBIMHU ¥ aM(OTEPHBIMU OKCHIaMH, OCHOBAaHUSIMHU (II[EJI0YaMH U HEPACTBOPUMBIMU B BOJIE), COJIIMU. B3anmmoieiicTBie a30THOM
KHCJIOTHI ¢ Menbio. OOyTrIMBaHNE KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON caxapo3bl. XMMHUYECKHE CBOMCTBA IIEJI0UCH: peaKIlus HeHTpan3alu,
B3aMMOJICVICTBUE C KUCIOTHBIMUA OKCUIAMHU, COJISIMU. Pa3iioxkeHrne HepacTBOPUMBIX B BOJE OCHOBAHUM IIPU HarpeBaHUU. XMMHUUYECKHUE CBOMCTBA COJICH:
B3aUMOJICHCTBHE C METAJNIAMH, KHCJIOTaMH, IEJI0YaMH, C IPYTUMHU cosisiMu. [ unponus kapouna kanenus. M3yuenue pH pactBopoB
THIPOITU3YIOMINXCS COJIEH: KapOOHATOB MIEIOYHBIX METAJUIOB, XJIOPH/IA U alleTaTa aMMOHHUS. DK30TEPMUIECKHE U YHAOTEPMUUIECKUE XUMHUECKIE
peakuuu. TertoBble sIBICHUS IPU pACTBOPEHUN CEPHOU KUCIOTHI 1 AMMUAYHOU CETUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT IPUPObI BEIIECTB HA
puMepe B3aUMOCHCTBUS PACTBOPOB PA3IUYHBIX KHCIOT OJMHAKOBON KOHIICHTPAIIUH ¢ OJIMHAKOBBIMH KyCOYKaMH (TPpaHyJIaM1) IITHKA U OJJUHAKOBBIX
KYCOUYKOB Pa3HbIX METAJUIOB (MarHus, IMHKA, jKejie3a) C paCTBOPOM COJISIHOM KUCIIOTHL. B3anmoeiicTBre pacTBOPOB CEpHON KHCIOTHI C pacTBOpaMH
THOCYIb(aTa HATPHUS PA3TUIHON KOHIICHTPAIIUHU U TeMIepaTypbl. Mojenb KUIsmiero cios. PasinoxeHnne nepokcua BoI0poaa ¢ TOMOIIBIO
Heoprannuecknx katanmzaTopoB (FeClo, KI) u mpupoaabix 00BEKTOB, coepkalux KaTanasy (Ceipoe Msco, kaptodens). [Ipocreiimme okucauTeabHo-
BOCCTAaHOBUTEIHHBIC PEAKIINH: B3aUMOJICHCTBUE IIMHKA C COJITHON KUCIOTOM U *kene3a ¢ cyinbhaTom meau (II). Moaens anektponusepa. Mosenb
3JIEKTPOJIM3HONU BaHHBI JUIsl TIOJYUYEHHUS] ATTFOMUHUSL.

JlabopaTropHblie onbIThbl. Onpe/ielieHue TUIIA KPUCTAIUIMYECKON PEIIETKU BELIECTBA U OMUCAHUE €ro CBOMCTB. O3HAKOMJIEHUE C IUCTIEPCHBIMU
CUCTEMaMHU.

Peakmuu, naymiye ¢ oOpazoBaHueM OcajKa, ra3a Wi BoJbl. B3anmoaeiicTBie CONSTHON KUCIOTHI ¢ TMHKOM, okcugom Meau (II), ruapokcumom
menu (I1), kapboHnarom kanbius. BzanmoelicTBre pacTBOpa ruIPOKCUIA HATPUSI C COISTHOM KHUCIOTOM B IPUCYTCTBUM (eHOoI(TaIenHa, C PpAaCTBOPOM
xnopuaa xxenesa (III), c pactBopom conu amomunus. Bzaumopeiictsue pactsopa cyibdara menu (II) ¢ sxene3om, U3BeCTKOBOM BO/10H, pacTBOPOM



xjopuaa kanbiws. [lomydenne rugpokapOoHaTa Kaablids B3aUMOJICHCTBUEM U3BECTKOBOM BOJIBI ¢ OKcHIoM yrieposa (IV) (BbiapixaeMblil BO3IyX).
VcnipITanne MHAMKATOPOM PAaCTBOPOB THAPOJIN3YIOIIMXCS U HETUAPOIUIYIOIIUXCS COIel. Peakiust 3aMerieHust Meu JKeJIe30M B pacTBOpe Cyibdara
menu (I1). TTomydenne kuciaopoaa paziokKeHHEM IEPOKCHAA BOIOPOIa C TIOMOIILIO0 THOKCH 1a MapraHiia. [lomydenrue Bogopoa B3auMoIeHCTBHEM
KHUCJIOTHI C HUHKOM. O3HaKOMIIEHHE C npenaparamMunu GBITOBOI\/'I XUMHUH, COACPIKAIIUX SH3HUMBI.

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

IIpakTnyeckas padora Ne 2. PemeHne sKCriepUMEHTAIbHBIX 337a4 Ha UACHTU(PHUKAIIMIO HEOPTaHUIECKUX U OPTraHUYEeCKUX COCTUHEHUN



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HasBanue paznena KonnuectBo
4acoB JlabopaTopHBIX U KonTtponbabix
MPaKTUYECKUX padboT pabot
1 IlepuoaruecKkuil 3aKOH U CTPOCHHUE aTOMa 4
2 CrtpoeHue BenecTna 11 1 1
3 DNEKTPONUTHYECKAs! TUCCOLUALIMS 7 1
4 XUMHUYECKUE PEAKIIUU 11
5 PesepBHOE Bpems 1
6 Hroro: 34




KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

No HanmenoBanue pa3zienoB U TeM [InanoBbie cpokn | DaKTUYECKHUE [Ipumeuanue
ypoka MIPOXOXKACHUS cpoku (w/mim
TeM KOPPEKITHS)

Tema 1. [lepuoanueckuii 3aK0H U CTPpOeHUEe aToma (4 uaca)

1 Hucrpykrax no Th npu padore B kadbunere xumuu. Otkpoitue [1.1.

MenpeneesbiM lleproauyeckoro 3akoHa

2 ITepuonuueckas cucrema /.M. Mennaeneena

3 Ctpoenue atoma

4 IlepuonruecKkuil 3aKOH U CTPOCHHUE aTOMa
IInanupyemble pe3yJbTaThl
Ilpeomemnvie:

XapakTepu30BaTh AIEMEHTHI MAJIBIX TEPUOJO0B MO X noJioxkeHuto B [lepuonnueckoit cucreme 1. 1. Menneneena.

JlaBaTh onpeneneHus BAXKHEUIINX XUMUYECKUX MOHATHI: BEIIECTBO, XUMUUYECKHM 3JIEMEHT, aTOM, OTHOCUTEJIbHASI aTOMHAsI Macca, U30TOIl
JlaBaThb ompeenieHne BUIOB KJIaCCU(PUKAIMK: €CTECTBEHHOW M HCKYCCTBEHHOM.

BeinonHeHue npsMoro AeIyKTUBHOTO 10Ka3aTEIbCTBA

Coznanue Mojenel ¢ BhIIEICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U X MPEICTaBICHUEM B IPOCTPAHCTBEHHO-TPapUIECKON TN
3HAKOBO-CUMBOJINYECKOU (hopme.

[Iporno3upoBaTh CBOKMCTBA XMMHUUYECKUX AJIEMEHTOB U X coeMHeHUM Ha ocHOBe [leprnonnueckoii cucremsl J[. . Menaeneena.
KoHcTpynpoBanue nepuoanyeckoil Tabiuiibl XMMUYECKUX JIEMEHTOB C UCIIOJIb30BAHUEM KapTOUeK

[IpencTaBasTh CIOKHOE CTPOCHHUE aTOMa, COCTOSIIIIETO U3 SIpa U MIEKTPOHHON 0005109kH. HaXxoquTh B3aUMOCBSI3H MEXKTY TOJI0KEHUEM
anemeHnTa B [lepuoanueckoii cucreme JI. 1. MenneneeBa u ctpoeHueM ero aroma. CoCTaBIISITh SJEKTPOHHBIC U JIEKTPOHHO-TpapUIECKIe
(hopMyIIBI aTOMOB §-, p- U d-271eMeHmos

[IpencraBnsaTh pa3BUTHE HAyYHBIX TEOPHI MO CIUPAIN Ha OCHOBE TpeX (opMyIrpoBok [lepuonndeckoro 3aKoHa.

OnuceiBaTh CTPOEHUE aTOMA U CBOMCTBA XUMUUYECKUX JIEMEHTOB U UX COequHEHMI Ha ocHOBe Ilepuoanueckoit cucrems! . U.
Menneneesa.

OTHOCHUTH XUMHUYECKHE JIEMEHTHI K TOMY WJIM HHOMY 3JIEKTPOHHOMY ceMelcTBY. PackpbIBaTh 0COOEHHOCTH CTPOEHUs aTOMOB d-
AJIEMEHTOB U f-a51eMeHTOB

Memanpeomemuvie:




B JIMAJIOTE C YYUTEIEM YYUTHCS BBIPa0AThIBATh KPUTCPUHU OIICHKH M ONPEACIATh CTEIECHb YCIECIIHOCTH BBITOJHEHHS CBOCH pabOTHI U
paboTBl BceX, MCXOs W3 HMMCIOIIMXCS KPUTEPUEB, COBEPIICHCTBOBATH KPHUTECPUHM OLEHKH W IOJBH30BATHCS UMM B XOJC OICHKH U
CaMOOIICHKH;

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

COCTaBIATHL pedepar 1o onpeaeeHHoun hopme;

OCYIIECTBIATh KOCBEHHOE Pa3/IeTUTEIbHOE T0KA3aTEIbCTBO.

OpraHU30BBIBATh YUeOHOE B3aUMOICHCTBHUE B TPyIIe (paclpeaeNsiTh pOJid, JOTOBAPUBATHCS IPYT C APYTOM | T. 1.);

npeABUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUN;

NMOHUMATh NPUYIUHBI CBOCTO HCYCIICXAa U HAXOAUTDH CHOCO6BI BbIXOJAa U3 3TON CUTYyalluu,

HUCITIOJb30BATh HpHOGpeTeHHBIG SHAHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMOBCICHHUA B Opr)KaIOH_IeI\/'I cpeac;

Jluunocmmuuvie:

MMOHUMAaTh: OCHOBHBIC HMCTOPHYECKHE COOBITHS, CBSA3aHHBIC C PAa3BUTHEM XHUMHH W OOIINECTBA; JAOCTHXKEHHS B 00JaCTH XUMHUH U
KYJIbTypHBbIE TpaAULIMH (B YaCTHOCTH, Hay4YHBIE TPAJUIMU) CBOEH CTpaHbl; OOIIEMHPOBBIC JOCTUKEHHS B 00JaCTH XMMHH; OCHOBBI
3I0pOBOTO 00pa3a >KM3HHU; IpaBHWJia IOBECACHHUS B YPE3BBIYAWHBIX CHUTYallUAX, CBA3aHHBIX C BO3JCHCTBHEM pa3IMUYHBIX BEIICCTB;
COIMANILHYIO 3HAYMMOCTh M COJIepKaHUue MPOQEecCuii, CBI3aHHBIX C XMMHEH; OCHOBHBIE MpaBa M 00S3aHHOCTH TPaKJaHWHA (B TOM
YHCJIE YYalerocs), CBSA3aHHBIE C JUYHOCTHBIM, MPO(ECCHOHANBHBIM U XKH3HEHHBIM CaMOOIPEICICHHEM; HCIBITHIBATh: YYBCTBO
FOPAOCTH 32 POCCUUCKYK) XMMHYECKYI0O HAyKy M YBa)KCHHUE K UCTOPUHU €€ Pa3BUTHS;, YBAXKCHUE U NPHUHATHUE NOCTUKECHUW XUMHUU B
MHUPE; YBOKCHHE K OKPYKAOIMUM (yJalUMCs, YIUTEIAM, POJUTEIAM U JIp.) YMETh CIYIIATh M CIBIIATh MApTHEPA, MPHU3HABATH MIPaBO
KaXX10Tro Ha COGCTBGHHOG MHCHHUEC U HpI/IHI/IMaTB peI_HeHI/IH C y‘IeTOM HO3HHHI>'I BCCX y‘-IaCTHHKOB; caMoyBameHHe 1 5MOIIMOHAJIBHO-
IMOJIOKUATENIFHOE OTHOIIEHUE K ce0e;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIIbHBIM TOCTYIIKaM U JICHCTBHSIM, IIPUHSATHIO OTBETCTBEHHOCTH 3a MX
pesyanaTbI; TOTOBHOCTB (I/IJII/I HGI‘OTOBHOCTB) OTKpBITO BBIpa)KaTB 1 OTCTauBATh CBOIO ITO3UIIHUIO U KpI/ITI/I‘IHO OTHOCUTBHLCA K CBOUM
MOCTYITKaM

Tema 2. Ctpoenue BemectBa (/] uacos)

5 KoBanenTHas xuMuyeckast CBS3b

6 HNonnas xuMudeckas CBsI3b

7 Mertamisl U cruiaBel. MeTalyimueckas XMMHUUecKast CBSI3b
8 ArperaTHble COCTOSIHUSI BeniecTBa. BogopoaHas cBs3b

9 THUIBI KPUCTAIINYECKUX PEHIETOK

10 YucTele BemecTBa U CMECH




11 Pemrenue 3agau

12 | lucnepcHble CUCTEMBI

13 HNucTpykTax nmo texuuke Oe3onmacHocTu. [IpakTuyeckass padora Nel
«[Tony4yenne, coOupanue U pacro3HaBaHUE T'a30B: BOJOPO/Ia, KUCIOPOa,
YTJIEKUCIIOTo ra3a, aMMHaKa, STUJICHA, alleTHIeHa

14 | IloBTopenue u 0606meHne TemM «Ctpoenne atoma» u «CTpoeHue
BEILIECTBA»

15 KonTpoabnas padora Nel o temam «CtpoeHue aroMa» U «CTpoeHue
BEILIECTBA»

Iliianupyembie pe3yJibTaThl
Ilpeomemnvie:

OOBACHATH HHEPTHBIE CBOMCTBA OJArOPOAHBIX Ia30B OCOOCHHOCTSIMU CTPOEHUS MX aToMa. XapaKTepU30BaTh KOBAJEHTHYIO CBA3b KaK
CBSI3b, BO3HUKAIOIIYIO 33 CYET 00pa30BaHMsI OOIIUX JIEKTPOHHBIX NP nymem nepeKpuléanusi 21eKmpoHHbIX opoumanei.
KnaccuguupoBaTh KOBaJIEHTHBIE CBS3H 110 pa3HBIM OCHOBAHUSM. Y CTAHABIUBATH 3aBUCUMOCTh MEKIY THIIOM XUMHUYECKOW CBSI3U, TUIIOM
KPUCTAJUTNYECKOH peIeTKy 1 (PU3nYeCKUMH CBOMCTBAMH BEIIECTB

XapakTepu30BaTh MOHHYIO CBSI3b KaK CBSI3b, BO3HUKAOILYIO ITyTEM OTAAYd WU pUeMa 3J1eKTpoHoB. KinaccupuiupoBars HOHBI IO
Pa3HBIM OCHOBAHMSM. Y CTaHABJIMBATh 3aBUCUMOCTb MEXy THIIOM XUMHUYECKOU CBSI3U, TUIIOM KPUCTAJUIMYECKON PELIETKH U
($u3NIeCKUMHU CBOHCTBAMHU BEIIECTB

XapakTepHu30BaTh METAIIMUECKYIO CBA3b KaK CBSI3b MEXKAY aTOM-HOHAMU B METaJlJIaX U CIUIaBaX MOCPEACTBOM 0000IECTBICHHBIX
BAJICHTHBIX 3J1E€KTPOHOB. OOBACHATH €AUHYIO IPUPOAY XMMHUECKUX CBsA3EH. Y CTaHABIMBATh 3aBUCUMOCTb MEKAY THUIIOM XUMHUUYECKON
CBSI3U, TUIIOM KPUCTAJUIMYECKOHN PEeIIeTKH U (PU3NIECKMMU CBOWCTBAMH BEIIECTB

XapakTepu30BaTh OCOOCHHOCTH arperaTHOr0 COCTOSIHUS BEILIECTB HA OCHOBE MOJIEKYJISIPHO- KWUHETUYECKUX IPEACTaBICHUN.
YcTraHaBIMBaTh MEXIIPEIMETHBIE CBSA3U C (PU3MKON Ha 3TON OCHOBE. Y CTaHABIMBATh MEXKIIPEJIMETHBIE CBSI3U ¢ OMOJIOTHEH Ha OCHOBE
PaccCMOTPEHMSI IPUPOBI BOLOPOAHOM CBS3H U €€ POJIM B OPraHU3aluH )KUBOM MATEPUHU

KnaccudunupoBaTs TBep/bple BEIIECTBA HA KPUCTAIIIMUECKUE U aMOP(HBIE. Y CTaHABIMBATh 3aBUCUMOCTD MEXK/Y TUIIOM XUMUYECKOMH
CBSI3U, TUIIOM KPUCTAJUTMYECKOM peIeTKH U (PU3nIecKuMHU cBoKCTBaMH BellecTB. OOBICHATH SBJICHUE aJUIOTpONUu. MIumocTpupoBats 310
SBJICHUE PA3JINYHBIMU IIPUMEPAMHU

HaxoauTh oTinymst cMecel 0T XMMUYECKUX coelnHeHn. OTpaskaTh COCTaB CMecel C MOMOIIBIO MOHITHUS «I0Js)» MaccoBasi U 00bEMHas.
[Tpon3BOANTH pacueTsl C UCMOIB30BAHUEM 3TOTO MOHATHUS. Y CTAHABIUBATh 3aBUCUMOCTh MEXKAY Pa3IHuusIMH B (PU3MUECKUX CBOHCTBAX
KOMIIOHEHTOB cMecell U crioco0aMu UX pa3fiesieHUs

Pemrate 3a1aun Ha HaxXOXA€HUE Macchl (0O0beMa) KOMIIOHEHTa B CMECH, MacChl YHCTOTO BEIIECTBA B 00pa3lie, MacCOBOM IO MprUMeceit
XapaKTepu30BaTh Pa3INYHBIC THIIBI TUCIIEPCHBIX CUCTEM Ha OCHOBE arperaTHOro COCTOSIHUS AUCIIEPCHOMU (ha3bl U AUCHEPCUOHHON CPEIbl.




PackpbiBaTh posib pa3nUYHBIX TUIIOB JUCIIEPCHBIX CUCTEM B KH3HU MPUPOJIBI U 00IIeCTBa

O06001IaTh MOHATHUS «S-OPOUTANIBY, «P-OpPOUTAIBY, «d-OpOHUTAIbY, KKOBAJIEHTHASI HEMOJISPHAS CBSI3b»,«KOBAJICHTHAS MOJIAPHAs CBA3bY,
«MOHHAs CBSI3bY, «BOJOPOJHAS CBSI3bY, «METAIIIMYECKAs! CBSI3b)», KMOHHAs KPUCTAININYECKas PELIETKay, «aTOMHAasi KpUCTaNINYECKas
pelIeTka, «MOJIEKYJIsIpHas KpUCTAITNYECKas penieTkay, «MeTainyeckas KpucTajuinueckas pemerka». OrpaHuuuBaTh HOHATHS
«XUMHUYECKAsI CBSI3b), «KPUCTAIIIMYECKAS] PEIIETKAY.

OnuchIBaTh U XapaKTePHU30BaTh CTPYKTYPY TabauIsl «llepuonnueckas cuctema xumudeckux aneMenToB /1. YI. MenneneeBay (kopoTkas
dhopma)

[TpoBOIUTH peduiekcrio COOCTBEHHBIX TOCTHKEHUH B MIO3HAHUM CTPOCHHUS aTOMa U CTPOCHUS BeIeCTBa. AHATM3UPOBATH PE3YIbTATHI
KOHTPOJILHON pabOTHI M BEICTPAMBATh MYTH TOCTUIKECHHUS )KEJTAEMOT0 YPOBHS YCIIEITHOCTH

Memanpeomemuvie:

B JIMAJIOTE C YYWUTEJIEM YUUThCS BbIpaOaThIBaTh KPUTEPHUH OLICHKU U ONPEIENATh CTENEeHb YCIEIIHOCTH BBIMIOJIHEHUS CBOEH paboThl U
paboThl BceX, MCXOIs U3 HMMEIOIIMXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUHM OLIEHKH M IOJBH30BATHCS MMH B XOJ€ OLEHKH M
CaMOOLICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHHS, apTyMEHTHUPYS €€; MOATBEPK1aTh apryMeHThI (hakTaMH; KpUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CITyIIATh APYTHX, MBITATHCS IPUHUMATH APYTYIO TOUKY 3pEHHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIATH pedepat 1o onpeaeneHHon hopme;

OCYULIECTBIATh KOCBEHHOE Pa3/I€IUTEIbHOE 10KA3aTENbCTBO.

OpPraHMU30BBIBATh yU4eOHOE B3aUMOACHCTBHE B IpyMIe (pacupeaesTh poiid, T0r0OBapuBaTLCS APYT C IPYTOM H T. 11.);

npeABUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUN;

MOHUMATh IPUYMHBI CBOETO HEYyCIleXa U HaXOAUTh CIIOCOOBI BHIXOJ[A U3 3TOM CUTYyalluy;

HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS I SKOJIOIMYECKU IPaMOTHOIO TOBEJIEHHUS B OKPYKAIOIIeH cpere;

Jluunocmmuuie:

MOHUMAaTh: OCHOBHBIE MCTOPUYECKHE COOBITHSA, CBSI3aHHBIC C PAa3BUTHEM XUMHH W OOIIECTBA; JAOCTHKEHHUA B OOJACTH XHMHUU U
KYJIbTypHBbIE TpaJAULIHH (B YaCTHOCTH, Hay4YHBIE TPAJUIIMU) CBOEH CTpaHbl; OOIIEMHPOBBIC JOCTUKEHHS B 00JaCTH XMMHH;, OCHOBBI
310pOBOTO OOpa3a >KM3HHU; IpaBWJa IOBEAECHUS B UPE3BbIYAWHBIX CHUTYyalUsAX, CBA3AHHBIX C BO3JEHCTBUEM pa3IM4YHBIX BEILIECTB;
COLIMATBbHYIO 3HAYMMOCTh M COJIepkKaHUe MpoQeccuil, CBI3aHHBIX C XUMHUEH; OCHOBHBIC IpaBa U OOA3aHHOCTH I'paKJaHUHA (B TOM
YHCJIE Y4Yallerocs), CBS3aHHBbIE C JUYHOCTHBIM, NPO(ECCHOHANBHBIM U XU3HEHHBIM CaMOOIPEEIEHUEM; HCIBIThIBATh: YYBCTBO
TOPIOCTH 3a POCCUUCKYI0 XMMHYECKYIO HAyKy U YBa)KCHUE K UCTOPUM €€ Pa3BUTHUS;, YBAXKCHHUE U IPUHATHUE JOCTUIKCHUN XMMUU B
MUDE; YBaXKEHHE K OKPYKAIOIUM (y4alUMCs, YIUTEIAM, POJUTENAM U JIp.) YMETh CIYIIAaTh U CIbIATh TapTHEpPa, IPU3HABATh IIPaBO
Ka)XJI0TO Ha COOCTBEHHOE€ MHEHHE U NMPUHHUMATH PELICHHUS C YUETOM IO3HMIMHI BCEX YYaCTHUKOB; CAMOYBAXKEHHE U 3MOIMOHAIBHO-
M0JIOXKUTEJIbHOE OTHOLIEHHE K cele;




0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM MMOCTYIKAM U JIEMCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX
pe3yJIbTaThl; TOTOBHOCTD (MM HETOTOBHOCTH) OTKPBHITO BBIPAXKATh U OTCTAUBATH CBOIO MO3HIIUIO U KPUTHYHO OTHOCHTHCS K CBOMM
MOCTYIIKaM

Tema 3. DeKTPoOJIUTHYECKAS TUCCOIHANUA (7 YaACO8)

16 HNucTpykTamx no TtexHuke 0e3omacHocTH. PacTBoph

17 | DNEeKTPONUTHI U HEAIEKTPOIHUTHI

18 KucnoTel B cBeTE€ TEOPHUU AIEKTPOIUTAYECKON AUCCOIIUALINH

19 | OcHOBaHMS B CBETE€ TEOPHUH DJIEKTPOIUTHUECKOM TUCCOLMALIAN

20 Conu B cBETE TEOPHUU ANEKTPOTUTUUECKON AUCCOIUALINMI

21 I'mpponus

22 | MHCTPYKTaXK N0 TexHHKe Oe3omacHocTH. [IpakTHyeckas padora Ne2

«Pemienne sKciepuMEHTANBHBIX 33/1a4 HA HJICHTU(PUKAIINIO
HEOPraHUYeCKUX U OPraHUYECKUX COCTUHEHHIN

Iiianupyembie pe3yJibTaThl
Ilpeomemnvie:

Onpenensarp MOHATHS «PAaCTBOPBI» U «PAaCTBOPUMOCTHY. KiaccupuumpoBath BemecTBa 1o Npu3HaKky pacTBopuMocT. OTpaxaTh COCTaB
pacTBopa ¢ MOMOIIBIO TOHATHUN «MacCOBast OISl BEIIECTBA B PACTBOPEN» U «MOJIAPHAS KOHYEHMPAYUS BeueCmea

OHpe,Z[G.H}ITB IIOHATUS ((BJIGKTpO.HI/ITBI», ((HGBJI@KTPOJII/ITBI», ((BJIGKTpOJII/ITI/I‘-IGCKaH JOUCCOraIius». q)OpMy.HI/IpOBaTB OCHOBHBIC ITOJIOXKCHUA
TEOPHUH DIIEKTPOIIMTUICCKON AUCCOIUAINH. XapaKTEPU30BaTh CIOCOOHOCTh 3JIEKTPOJIUTA K TUCCOIMAIINY HA OCHOBE CTETICHU
AIEKTPOJIUTUYECKON JUCCOIMAIIIH. 3alUChIBATh YPaBHEHUS AICKTPOJIUTHICCKON AUCCOIMAIINK, B TOM YHCIIE U cTyneHdaToi. HaGmonate
M OIIUCHhIBATH ,Z[GMOHCTpaI_[I/IOHHEJﬁ XI/IMI/I‘-IGCKI/Iﬁ E)KCHepI/IMeHT

XapakTepru30BaTh KUCIOTHI B CBETE TEOPHUH IEKTPOJIMTHUECCKON Truccorualuy. Pa3nmuate obiiee, 0cOOEHHOE M €IMHUYHOE B CBOMCTBAX
a30THOM, KOHIICHTPUPOBAHHOW CEPHOU U MypaBbUHOMN KUCIOT. [IpoBOANTH, HAOIIOIATh U OMIMCHIBATH XUMHYECKHI IKCIIEPUMEHT C
IIOMOIIIBIO pO,Z[HOI‘O SA3bIKA U SA3bIKa XUMHUHN

XapakTepru30BaTh OCHOBAHHS B CBETE TEOPUHU DJICKTPOJIUTUUECKON auccoruanuu. PasnmuyaTs o0iiee, 0cOOCHHOE U €IMHUYHOE B
CBOMCTBAx THAPOKCUIOB U OECKUCIOPOAHBIX OCHOBaHMU. [IpoBOANTH, HAOIIOIATh U OMUCHIBATH XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO
pO,Z[HOI‘O A3bIKA U A3bIKaA XUMHUU

XapakTepru30BaTh COJIM B CBETE TEOPHUH IEKTPOIUTHIECCKON nuccoruanuu. Pa3nuuare oo61iee, 0cOOEHHOE ¥ €IMHIYHOE B CBOMCTBAX
Cpe,Z[HI/IX " KHUCJIBIX COHeﬁ. HpOBOI[I/ITI:, Ha6JIIOI[aTb U OIIUCHhIBATH XHMI/I‘IGCKI/Iﬁ E)KCHepI/IMeHT C IIOMOIIBHO pO,Z[HOI‘O A3bIKA U A3bIKa XUMHUHAU
XapakTepu3oBaTh THIPOIN3 KaK 0OMEHHOE B3aMMO/ICHCTBHE BEIIECTB C BOJIOM. 3alMChIBATh YPAaBHEHHUS PEAKIIMI THAPOIN3a PA3TIHIHBIX
cosiedd. Paznmuuath ruponn3 o KaTHOHY W aHWOHY. [Ipencka3piBaTh PEakIuio Cpeibl BOJHBIX PACTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIM




OCHOBAHHMEM M CJIa00# KUCITOTOMU, Cl1a0bIM OCHOBAaHUEM M CHIIBHOM KUCIIOTOM. PacKphIBaTh poiib 00paTUMOTO THAPOIN3a OPTaHUYECKUX
COCTMHEHMI KaK OCHOBBI OOMEHA BEIIECTB B JKUBBIX OpraHU3Max B oOpatumoro ruaponnza AT®D kak OCHOBBI SHEPTeTHIECKOTr0 0OMEHa B
XKUBBIX opranuzmax. [IpoBoanute, HaOMIOJATh U OMUCHIBATH XMMUUYECKUN SKCIIEPUMEHT C TIOMOIIIBIO POIHOTO S3bIKA U SI3bIKA XUMUU
HpOBOI[I/ITI:, HaGHIOI[aTB U OIUCHIBATH XUMHYECKUU OKCIICPUMCHT IJId HI[CHTHq)HKaHI/IH HCOPTraHNYCCKUX U OPraHNuYCCKUX COGI[I/IHCHI/Iﬁ C
MOMOIIIbIO KAUE€CTBEHHBIX PEAKIIUN

Memanpeomemuuvie:

B JIMAJIOTE C YYUTENEM YUUThCS BbIpa0aThIBATh 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, apPTyMEHTUPYS €€; MOATBEPKIaTh apryMEHTHI (pakTaMH; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIaTh APYTUX, OBITAThCS MPUHUMATH APYTYIO TOUKY 3PEHHs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBIATHL pedepar 1Mo onpeaeeHHou hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JOKA3aTeIbCTBO.

OpPraHM30BBIBATH Y4EOHOE B3aUMOCHCTBHE B TpyIIe (paclpeaeisTh PO, TOTOBAPUBATHCS APYT C IPYTOM H T. I1.);

npenBUIeTh (IPOTHO3UPOBATH) MOCIEACTBHS KOJIJICKTUBHBIX PEIICHUN;

MOHUMATh MPUYHHBI CBOETO HEyCIleXa M HaXOIUTh CITOCOOBI BBIXOJIA M3 3TOHM CUTYaINH;

UCIIOJIh30BaTh PUOOPETECHHBIC 3HAHUS JIJISl SKOJIOTMYECKH IPaMOTHOTO TTOBEJICHHS B OKPYKAIOIIEeH Cperie;

Jluunocmuuvie:

MMOHUMAaTh: OCHOBHBIC HMCTOPHYECKHE COOBITHS, CBSA3aHHBIC C PAa3BUTHEM XHUMHH M OOIINECTBA; JAOCTHXKEHHS B 00JaCTH XHMHUH MU
KYJIbTYpHBIC TPaJAMIHMK (B YaCTHOCTH, HayYHBIC TPAIUIIMH) CBOEH CTpaHbI, OOIIEMHPOBBIE JOCTHKCHHS 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 COJEpKaHHEe MPOQPECCHil, CBA3aHHBIX C XUMHEH; OCHOBHBIC IpaBa W OOS3aHHOCTH I'pakJaHHUHA (B TOM
YUCJIC yqameroc;l), CBA3AaHHBIC C JIUYHOCTHBIM, Hpoq)eCCHOHaHBHBIM U XKNU3HCHHBIM caMoonpe;[eneHHeM; HCIILIThIBATH: ‘IYBCTBO
TOPJOCTH 38 POCCHUHCKYI0O XMMHUYCCKYIO HAyKy M YBa)XKCHHE K MCTOPHUU €€ Pa3BHTHS, YBaXXCHHUE M MPHHATHE HOCTHXCHHN 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 IMO3MIMHI BCEX YYACTHHKOB, CAMOYBaKECHHE M SMOIMOHAIBHO-
IMOJIOKHATENILHOE OTHOIIEHUE K ceOe;

0CO3HaBaTh: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITCIIbHBIM TOCTYIIKaM U JICHCTBHSIM, IIPUHSATHIO OTBETCTBEHHOCTH 3a MX
pe3yabTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAMBATH CBOIO MO3HUIUIO U KPUTHYHO OTHOCHTHCS K CBOUM
MOCTYIKaM

Tema 4. Xumnueckue peaxuuu (/1 uacos)




23

Knaccudukamnms XuMruaecKux peakiuit

24 CKOpOCTh XMMHUUYECKUX PEaKIINi

25 Karanu3

26 OOpaTUMOCTh XUMHUUYECKUX PEaKINd. XUMHYECKOE PAaBHOBECHE
27 | OkucnurenbHO-BOCCTaHOBUTENBbHBIC peakinu (OBP)

28 DIIEKTPOIIN3

29 | OOmme CBOMCTBA METAIIOB

30 | Koppo3sus meTaiioB

31 OOmue cBoOWCTBAa HEMETAIIOB

32 [ToBTOpeHne u 00001IeHNE TeMbI « XUMUYECKHIE PEaKIIUM)»
33 KonTtpoabsnasi padora Ne2 no reme «XHMMHUYECKUE PEAKLIUI
34 | Pe3epBHOE Bpems

I[InanupyemMble pe3yJbTaThl
Ilpeomemnvie:

KnaccuuupoBaTh XMMUYECKHE PEAKLIUU TI0 PA3TMYHBIM OCHOBAHUAM. Pasiuuams ocobennocmu Knaccugpukayuu peakyuii 8
opeanuyeckoll xumuu. XapakTepru30BaTh TEIUIOBON d3PPEeKT XUMHUUECKUX PEAKLUH 1 HAa €T0 OCHOBE pa3Inyarh 9K30- U SJHJOTEPMUUYECKHE
peakuuu. Ompasicams menniogou (Gexkm XUMu4ecKux peakyuii Ha NUCbMe ¢ NOMOWbI0 MEePMOXUMUYECKUX ypasHeruil. [Ipoeooums
pacuemsl Ha OCHO8e mepMoXumuyeckux ypasHenutl. Habaronare 1 ONMChIBaTh JeMOHCTPALIMOHHBIN XMMUYECKHI SKCIIEPUMEHT.
XapakTepu30BaTh CKOPOCTb XUMHUECKOW PEaKLIUU U (PAKTOPBI 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKLIUU OT MPUPOJIbl pearupyromux
BEIIECTB, UX KOHLEHTPALMH, TEMIIEPATYPHI, IIOLAAN COIPUKOCHOBEHUS BEILIECTB

XapakTepu30BaTh KaTaTU3aTOPhl M KaTalu3 Kak CriocOObI YIPaBICHUsI CKOPOCTHIO XUMUYECKOH peakiny. Ha ocHOBe MeXnpeaMeTHBIX
CBsi3ell ¢ Onosoruel ycTaHaBiIuBarh o01iee, 0COOEHHOE M eAMHUYHOE [T (DEPMEHTOB KaK OMOJIOTMUYECKUX KaTaln3aTopoB. PackpbIBaTh
UX pOJIb B OPraHU3alluM KU3HU Ha 3eMIle, a TAaKXKe B MTUIIEBOM U MEIMIMHCKON MPOMBIIUIEHHOCTH. [IpoBONTE, HAOMIOJATh U ONUCHIBATh
XUMHAYECKHH SKCIIEPUMEHT C MIOMOIIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUU

XapakTepu30BaTh COCTOSTHUS XMMUUYECKOI'O PAaBHOBECHS U cIIOCOOBI ero cmenieHus. [Ipencka3piBaTe HanpaBieHUE CMEIIEHUS
XMMHUYECKOTO paBHOBECHUS IIPU MU3MEHEHUH YCIIOBHUI MPOBEICHUSI 00paTUMON XUMHUYECKOHN peakiuu. ApryMeHTHPOBaTh BEIOOD
ONTUMAJIbHBIX YCIIOBUH IIPOBEAECHUS TEXHOJIOIMUYECKOIO IpoLiecca.

XapakTepu30BaTh OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKIIMU KaK MTPOLIECCHI, TIPU KOTOPBIX U3MEHSIOTCS CTETIEHU OKHUCIIEHUS aTOMOB.
CocraBnarts ypaBaenus OBP ¢ momorpio MeTo1a 31eKTpOHHOTO OanaHca.

XapakTepu30BaTh IEKTPOIU3 Kak OKUCIUTEIbHO-BOCCTAaHOBUTENBHBIN nporiecc. [Ipesicka3piBaTh KaTOAHbIE U AHOIHBIE IPOLIECCHI U
OTpakaTh UX Ha MMChbME JIJIsl paclljIaBOB U BOJHBIX PACTBOPOB 2JIEKTPOJUTOB. PacKpbIBaTh NPaKTUYECKOE 3HAUYCHHUE IEKTPOIHN3a




O060011aTh 3HaHUA U JAeNaTh BBIBOABI O 3aKOHOMEPHOCTSIX MOJIOKEHHS U MN3BMEHEHUH CBOMCTB METaNIOB B IEPUOAAX U rpynnax
[Tepuoanyeckoii cucTeMbl. XapakTepU30BaTh 0OIIME XUMUUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEJICH HA OCHOBE CTPOCHHMSI X
aTOMOB U TIOJIOKEHHUSI METAJIOB B AJIEKTPOXHUMUYECKOM Py HampspkeHus. [I[poBoanTk, HAOMIOAATh U ONUCHIBATH XUMHUECKUI
SKCIEPUMEHT C MOMOIIBI POJHOTO S3bIKA U SI3bIKa XUMUU

XapaKkTepu30BaTh M OMHMCHIBATH KOPPO3HIO METAJIOB KaK OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U CIIOCOOBI 3aIIUTHI METAJIOB OT
Koppo3uu. OnKCchIBaTh AEMOHCTPALMOHHBIA XUMUYECKUIN IKCIIEPUMEHT

XapakTepr3oBaTh 00IIMEe XUMUYECKIE CBOMCTBA HEMETAJUIOB KaK OKHCIUTENIEH U BOCCTAHOBUTENIEH HA OCHOBE CTPOEHUS UX aTOMOB U
ITOJIOYKEHUSI HEMETAIUIOB B PSIY 3JIEKTPOOTPHULIATEIIBHOCTH

O0600u1aTh 3HaHUS O KIACCU(PHUKAIIMU U 3aKOHOMEPHOCTSIX MPOTEKaHNU XUMUYECKUX PEaKIMii B OpraHu4ecKoil 1 HEOPraHMUECKOW XUMHH.
YcTaHaBnuBaTh BHYTPUIIPEIMETHBIE CBA3U MEKY OpraHU4eCKONH U HEOPraHWYeCKOW XMMHEH B cBeTe O0IIero, 0COOEHHOTO U €IMHUYHOTO
[TpoBouTH peduiekcrio COOCTBEHHBIX TOCTHKEHUH B MO3HAHUH KIIACCU(UKALUU M 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEaKIINiA
B OPTaHUYECKOI U HEOPraHMUECKOW XMMUHU. AHAIU3UPOBATH PE3YJIbTaThl KOHTPOJIBHOM pabOThl U BBICTPAWBaTh IYTH JOCTHKEHUS
YKEJIAaeMOro YPOBHS YCIEITHOCTH

Memanpeomemubvie:

B JIMAJIOTE C YYUTEIEM YYUTHCS BBIpa0aThIBATh KPUTCPUHU OIICHKH M ONPEACIATh CTEIEeHb YCIECIIHOCTH BBIMOJHEHHS CBOCH paOOTHI U
paboTBl BceX, MCXOs W3 HMMCIOIIMXCS KPUTEPUEB, COBEPIICHCTBOBATh KPHUTECPUHM OLEHKH W IOJBH30BATHCS UMH B XOJC OICHKH U
CaMOOIICHKH;

OTCTamBaTh CBOIO TOYKY 3PCHUs, apTyMEHTUPYS €€; MOATBEPKIaTh apTyMEHTHI (pakTaMH; KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CIIYIIaTh APYTHUX, NBITATHCS MPUHUMATH IPYTYIO TOUKY 3PCHHS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIATHL pedepar 1Mo onpeaeeHHol hopme;

OCYIIECTBIIATh KOCBEHHOE Pa3AelINTEIbHOE JOKA3aTeIbCTBO.

OpPraHM30BBIBATH Y4EOHOE B3aUMOCHCTBHE B TpyIIe (paclpeaeisTh PO, TOTOBAPUBATHCS APYT C IPYTOM H T. I1.);

npeABUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUN;

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

HUCITIOJb30BATh HpHOGpeTeHHBIe SHaHUA OJId SKOJOTHYCCKU I'PaMOTHOTI'O IMOBCICHHUA B 0pr>1<a101uei/'1 cpeac;

Jluunocmmuuvie:

MOHUMAaTh: OCHOBHBIE HMCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHUEM XMMHH M OOIIECTBA; NOCTHKEHHS B 00JacTH XUMUU U
KyJbTYpHBbIE TpaIuLUH (B YACTHOCTH, HAyUHbIE TPAJAMIIMU) CBOEH CTpaHbl; 0OIIEMUPOBBIE JOCTHKEHUS B 00J1aCTU XMUMHUU; OCHOBBI
3I0pOBOr0 oOpasa >KHU3HU; MpaBHUJia TMOBEICHHUS B YPE3BBIYANHBIX CHUTYAIMsIX, CBSI3aHHBIX C BO3JCHCTBUEM pa3IMUYHBIX BEIIECTB;
COLMANIbHYIO 3HAYMMOCTh M COJepakKaHue MpoQeccuii, CBI3aHHBIX C XMMHEI; OCHOBHBIE MpaBa U 00S3aHHOCTU TpaKJaHUWHA (B TOM
YUCJIe yYallerocs), CBSA3aHHBIE C JUYHOCTHBIM, MPO(ECCHOHATBHBIM M JKU3HCHHBIM CaMOOIPEICIICHHEM; HCIBITBIBATh: YyBCTBO
TOPJIOCTH 32 POCCHMCKYI0O XMMUYECKYI0O HAyKy M YBa)XK€HHE K MCTOPUU €€ Pa3BUTHS; YBa)KCHUE M NMPUHITHE JOCTHKEHUUW XMMHH B




MUpE; YBaXKEHHE K OKPYKAIOIIUM (y4alluMCs, YIUTEISIM, POJUTENSAM U JIp.) YMETh CIAYyIIATh U CIbIIIATh MapTHEpa, MpU3HaBaTh IPaBo
KaXJIOTO Ha COOCTBEHHOE MHEHHE W MPUHUMATHh PEHICHUS C YYETOM IMO3UIUN BCEX YYaCTHUKOB; CAMOYBAXKCHUE U IMOIMOHAIBHO-
MOJIOKUTENIbHOE OTHOLIEHUE K cele;

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