AHHOTAIIAS.

Pabouast mporpamma peanusyercss Ha ocHoBe ydyeOHuka: ['abpuensa O.C. Xumwus. Yuebnuk mis 11
KJ1acca 0011eo0pa3oBaTeNbHBIX yupekaeHuid. ba3osiii ypoBeHnb. Jlpoda, 2018 r. CormacHo yueOHOTO
mwiana MBOY COIIl Ne3 MO «bapsliiickuii pailon», Ha u3ydeHue Kypca XuMuu B 11 kiiacce BbLAEIEHO

68 wacoB B rom, 2 wuyaca B Henenmwo. B paboueli mporpaMme TIpeayCMOTPEHO HeOObIIoe
nepepacnpe/esieHiue 4acoB, OTIIMYHOE OT aBTOPCKOM MPOTPaMMBI.
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MNOACHUTEJIbHAS 3AITNCKA
K paboyeii mporpamme no xumuu, 11 kaacc

PaGouas mporpamma coctaBjieHa Ha OCHOBE:!
e OcHOBHOU 00pa3zoBaTeNbHON MporpamMmbl cpeanero obmero oopazosanus MbOY COIIl Ne3 MO
«bapsILICKKl palion».

e [Iporpammel cpemanero (mosHoro) o6miero o6paszoBanus. Xumus 10-11 kmaccel. Coct. T.JI.
I'amOyprueBa. — M.: Jlpoda, 2015. — 187 c.

Pabouast mporpamma peanusyercss Ha ocHoBe ydeOHmka: ['aOpuwensa O.C. Xumwus. YueObnwmk mis 11
KJ1acca 0011eo0pa3oBaTeNIbHBIX yupekaeHuid. ba3oBsiii ypoBenb. Jlpoda, 2018 r. CormacHo yueOHOTO
mwiana MbOY COII Ne3 MO «bapsltiickuii paiioH», Ha U3y4eHHE Kypca XMMUU B 11 Kiacce BbIEIECHO
68 wuacoB B roxm, 2 wyaca B Hemenmo. B pabouell mporpamMme IpenrycMOTPEHO HeOOJbIIoe
nepepacnpe/esiecHiue 4acoB, OTIIMYHOE OT aBTOPCKOM MPOTPaMMBEI.

1. Ilnanupyemble pe3yabTaThl OCBOEHHUSI YUeOHOI0 NIpeaMeTa, Kypca.

TpebGoBaHus Kk pe3yapTaTaM OCBOCHHUS Kypca XMMHUU B OCHOBHOM IIIKOJIE OMPEACIISIOTCS KIFOYEBBIMHU
3amayamMu oOIIero oopa3oBaHus, OTPAKAIOIIMMU UHIMBUyalbHbIE, OOIIECTBEHHBIE U TOCYAapCTBEHHBIE
MOTPEOHOCTH, M BKIIIOYAIOT JUYHOCTHBIC, METANpPEIMETHBIE W IPEAMETHBIC PEe3yIbTaThl OCBOCHUS
npeaMeTa.

Jluunocmmuowie:

® B YEeHHOCMHO-OPUEHMAYUOHHOU Ccghepe — TyBCTBO TOPAOCTH 32 POCCUUCKYI0 XHUMUYECKYIO HAyKYy,
T'YMaHHU3M, OTHOILIEHHE K TPY1Y, LIEJICYCTPEMIICHHOCTb;

e (¢dopMUpOBaHHME IIEHHOCTH 370pOBOro u 0Oe3omacHoro oOpas3a >KM3HHM; YCBOGHHUE IIPaBHII
WHIUBUAYAIBHOTO M KOJUIEKTMBHOTO 0€30MacHOrO0 TMOBEACHHS B  UPE3BbIUAWHBIX CHTYyaIUsX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

® B mpyoosoli cgepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY nanbHeimield oOpa3oBaTenbHOM
TPaCKTOPUH;
® B N03HABAMENLHOU (KOSHUMUBHOL, UHMELIEeKMYalbHOU) chepe — yMEHHE YIPaBISITh CBOEH

MI03HABATENIbHOM EATEIbHOCTHIO;

e (opmHpoBaHHE OCHOB 3KOJOTMYECKOW KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIICHHUS, pa3BUTHE ONbITA HKOJOTMYECKH OpPHUEHTHUPOBAHHOM pedaexcHUBHO-
OLICHOYHOM U NMPAKTUYECKON JESITENIbHOCTH B )KU3HEHHBIX CUTYaIHsX.

Memanpeomemnmnuie:

® YMEHHE CaMOCTOATENIBHO ONPEEIIATh LEIU CBOEr0 00Y4eHNUs], CTABUTh U (POPMYJIUPOBATH AJIs CeOsI
HOBBIE 3aJjaud B yué€be M MO3HABATEJIbHON JeATeNbHOCTH, pa3BUBaThb MOTHUBBI M MHTEPECHl CBOEU
IIO3HABATENIbHOM EATEIbHOCTH;

® YMEHHE CaMOCTOSITENbHO IMJIAHUPOBATh MYTHU TOCTHKEHUS LeJel, B TOM YHCIe albTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEelIeHNs yUYeOHBIX U MO3HABATEIbHbIX 33/1ay;

® YMEHHE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBISTh KOHTPOIb
CBOEH JEATENIbHOCTH B MPOILECCE NOCTHKEHHUS pe3ysbTara, ONpeAesiTh CIOCOoObl JAEUCTBUN B paMKax
NPE/UIOKEHHBIX YCJIOBUH M TpeOOBaHUM, KOPPEKTHpPOBAaTh CBOU JIEHCTBHSA B COOTBETCTBHM C
W3MEHSIOIIENCS CUTyaluen;

® YMEHHE OIICHHWBATh MPABWJIBHOCTD BBIMOJHEHUS Y4eOHOU 3a7auu, cCOOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

e BJAJCHHE OCHOBAaMH CaMOKOHTPOJI, CaMOOLIEHKHM, NPUHATUS PEUIEHHMM M OCYLIECTBIICHUS
OCO3HAHHOTO BBHIOOPA B yueOHOM U MO3HABATEILHOM 1E€ATENIbHOCTH;

e yMEHHE OIpelesaTh IOHATUS, CcO3/aBaTh  OOOOIIeHMs, YCTaHABIMBATh  AHAJIOTUH,
KJaccu(UIuUpoBaTh, CaMOCTOSATENILHO BHIOMpAaTh OCHOBaHMS W KpPUTEPHUM Ul KiaccuduKkauuwy,
YCTaHABIIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE PACCyXKICHHE, YMO3aKIIIOUeHUE
(MHIYKTUBHOE, IE€IYKTUBHOE U 110 aHAJIOTUK) U JieJIaTh BEIBOJBI;

® yMEHHE CO3/aBaTh, NMPUMEHSATh M MpPeoOpa3oBHIBATh 3HAKM M CHUMBOJIBI, MOJEIU U CXEMbI IS
peleHys yueOHbIX U I03HaBaTEIbHBIX 33Ja4;

® yMEHHE OpPTraHU30BBIBATh y4eOHOE COTPYIAHHUYECTBO M COBMECTHYIO NESATEIBHOCTh C YYUTEIEM U
CBEpCTHMKaMHM; paboTaTh MHIMBHIYaJbHO W B TpyIINe: HAXOIUTh oOOIIee pelIeHHe M pa3pelarb



KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIMKA M yuéTa WHTEPECOB; (GOPMYIMPOBATH, APTYMEHTUPOBATD
U OTCTauBaTh CBOE MHEHMUE;

® YMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 33Jaueil KOMMYHUKALIUU
JUIS BBIpQXXEHHMs] CBOMX YYBCTB, MbICIEH M TOTPEOHOCTEH; IUTAHUPOBAHMUS U PETYIALUU CBOEH
NEeATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOM PEYbl0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIO;

e (opmupoBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 00JacTH HCHOJIb30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

e (QopmupoBaHME W pa3BUTHE SKOJIOIMYECKOTO MBIIUICHHUA, YMEHHE MPHUMEHATh €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHON MPAKTUKE U MPOPECCUOHATBHON OpUEHTALIU Y.

Ilpeomemmnuie:

1. B nosunasamenvhoii cgepe:.

® J1aBaTh OIPEJICIICHUS U3YUCHHBIX MOHATUN: «(XMMHUYECKUI DJIEMEHT», «aTOM», «MOH», «MOJIEKYJay,
«IIPOCTBIE U CIIOKHBIE BEILECTBA», «BEIIECTBO», «XUMHUYECKass (popmylia», «OTHOCHTEIbHAs aTOMHAs
Maccay, «OTHOCHUTEIbHAas  MOJEKyJspHash  Macca», «BAJICHTHOCTb», «CTEMEHb  OKHCIICHUS»,
«KPUCTAJUIMYECKAs PELIETKa», «OKCUJBI», «KUCIOTB», «OCHOBAHUSM», «COIU», «aM(POTEPHOCTHY,
«UHJUKATOP», «IEPUOJAUYECKUN 3aKOHY», «IIepUOJUYECcKasi TabIuIay, «M30TOMb», «XUMUYECKas CBS3bY,
«QIEKTPOOTPULATENILHOCTbY, «XMUMHUYECKas peaklUus», «XUMHUUYECKOE YpaBHEHHE», <«TE€HETHYECKas
CBSI3b», KOKHCIICHUEY, «BOCCTAHOBIICHUEY, «QIIEKTPOIUTUYECKAS TUCCOLUAIUAY», «CKOPOCTh XUMHUECKOMN
peakuuny;

® OIKCaTh IEMOHCTPAIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE XUMUYECKHE SKCIIEPUMEHTHI;

® ONUCHIBaTh M pa3jinyaTb M3yYEHHBIE KJIACCHI OPraHUYECKUX COEAUHEHUN, MPOCThIE U CIOYKHBIE
BELIECTBA, XUMUYECKHE PEaKLUu;

e K1accu(UIUPOBATh U3YYCHHBIE OOBEKTHI U SIBICHUS;

e JieJaTh BBIBOJBI U YMO3AK/IIOYEHUS U3 HAOIIOACHUM, N3YYEHHBIX XUMHUUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX;

® CTPYKTYpPHUPOBATh M3YYEHHBI MaTepHal U XUMHUYECKYI0 HMH()OPMAIIUIO, MMOJYYEHHYIO U3 IPYTHX
HCTOYHUKOB;

® MOJEJINPOBATH CTPOEHUE AaTOMOB 2JIEMEHTOB 1-3 IIEpHOAOB, CTPOEHHE MTPOCTHIX MOJIEKYJI;

2. B yennocmmuo — opuenmayuonuou cgepe:

e aHANM3MpPOBaThb U OLEHUBATh TMOCJIEACTBUA JJI OKpyXKawlled cpeabl ObITOBOH H
IIPOM3BOJICTBEHHOM JIEATETLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOM BEIECTB;

3. B mpyoosoii cipepe:

e IIPOBOJIUTH XUMUYECKUN IKCIIEPUMEHT;

4. B cghepe bezonacnocmu scuznedesmenbHOCU.

e OKa3blBaTh IEPBYIO IOMOIIb IPH OTPABICHUAX, OXKOrax M APYrMX TpaBMax, CBS3aHHBIX C
BELIECTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.

BbinyckHUK HayumMTCS:

* ONMCHIBATH CBOWCTBA TBEPIBIX, XKHUJKHUX, I'a3000pa3HbIX BEILECTB, BBIIENAS UX CYIIECTBEHHbBIE
MIPU3HAKY;

* XapaKTepH30BaTh BEIIECTBA II0 COCTAaBY, CTPOEHUIO U CBOWCTBAM, yCTAaHABIWBAaThb MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepHUCTUKaMHU BEIIECTBA;

* pacKpbIBaThb CMBICI OCHOBHBIX XHWMHUYECKHX TOHATHM «aTOM», «MOJIEKYJa», «XUMHUYECKHUI
AJIEMEHT», «IIPOCTOE BEILIECTBOY, «CIOXKHOE BELIECTBOY», «BAJICHTHOCTH», UCIOIb3Ys 3HAKOBYIO CUCTEMY
XUMUU;

* u300pakaTb COCTaB MPOCTEHIIMX BEUIECTB C MOMOIIbIO XHUMHYECKUX (OPMYNIT M CYHIHOCTH
XUMHMUYECKHUX PEAKIUH C TIOMOIIBIO XUMUYECKUX YPABHEHUI;

* BBIYUCJIATH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MacChl BEUIECTB, a TAK)KE€ MAacCOBYIO
JIOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUSX /ISl OLIEHKH UX NPAKTUYECKON 3HAUMMOCTH;

* CpPaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIN;

* KJITacCU(PUIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BAThCS TJAOOPATOPHBIM 000PYIOBAaHUEM U XUMHYECKON OCY10i;

* IPOBOJIUTH HECJIOKHbIE XMMUYECKHE OTBITH U HAOJIIOACHUS 32 M3MEHEHUSIMH CBOICTB BEIIECTB B
MpoLecce UX MPEeBpaIICHUI; COOII0IaTh MpaBuila TEXHUKN 0€30MaCHOCTH MPH MPOBEICHUH HAOIIOACHUM
U OIIBITOB;



* pasznuyaTh JKCIEPUMEHTAIbHO KHUCIOTHI M IIEJIOYM, MOJIb3YSICh HHAMKATOPAMH; OCO3HABATh
HEOOXOIMMOCTh COOMIOICHUSI Mep 0€30MacHOCTH MPU OOpAIICHUH C KUCIOTaMH U IIEI0YaMu;

* pacKpbIBaTh CMBICI IIepuoanYecKoro 3akona /. 1. Menneneesa;

* ONUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (GOpPMYy MEPUOIUYECKON CHUCTEMBI XHUMHYECKUX
3JIEMEHTOB;

* XapakTEepU30BaTh COCTAB ATOMHBIX SJIep U PACIPEICICHUE UYMCIIA JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XHMHMUYECKHUX 3JIEMEHTOB MAaJIbIX MEPUOAOB MEPUOJANUECKON CHUCTEMBI, a TaKXKe Kalusi U
KaJIbLIMS;

* pasziMyaTh BHJBI XUMHYECKOM CBSI3M: HMOHHYIO, KOBAQJECHTHYIO TIOJSIPHYIO, KOBAJCHTHYIO
HETOJISIPHYIO U METAJUITMYECKYIO;

* M300paXkaTh 3JIEKTPOHHO-HOHHBIC (OPMYIBI BEIIECTB, OOpPa30BAHHBIX XHUMHYECKUMHU CBSI3SIMH
pa3HOro BUAA;

* BBISIBJIATh 3aBUCUMOCTH CBOWCTB BEILECTB OT CTPOCHHUS UX KPUCTAUIMUECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTEepU30BaTh XUMHUYECKUE BJIEMEHThl U MX COCIMHEHUS] Ha OCHOBE MOJIO)KEHHS JIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepu3oBaTh HAy4YHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOJAMYECKOTO 3aKOHa U
MEPUOAUYECKON CUCTEMBbI XUMHUYeCKuX 31eMeHToB [. 1. Menneneena;

* 00BSCHATH CyTh XUMHUYECKHX TPOIECCOB U X MPUHIMITHATHLHOE OTIUYHE OT (PHU3NICCKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKLUM;

* YCTaHaBJIUBATh NMPHUHAMJIEKHOCTh XMMHYECKOM pEaKIMU K OMPEAeNEHHOMY THUIY MO OJHOMY U3
KJIacCCU(UKALMOHHBIX TMPU3HAKOB: 1) MO YMCIY W COCTAaBY MCXOJHBIX BEUIECTB M MPOJYKTOB pPEaKIUU
(peakuu COeqUHEHUs, Pa3JIOKEHUs, 3aMEIICHUsT U OOMEHA); 2) MO BBIICICHUIO WM MOTJIOIICHUIO
TEIUIOTHl (peaklMH HK30TEPMUYECKUE U DHAOTEPMUYECKHE); 3) MO HM3MEHEHHIO CTEleHEH OKHUCICHHS
XUMHUYECKUX JJIEMEHTOB (PEaKIMd OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE); 4) MO0 00paTUMOCTH TIpoliecca
(peakiuu oOpaTUMBbIE M HEOOPATHMBbIC);

* COCTaBJISITH YPABHEHHS 3JICKTPOJIUTUYECKOW TUCCOIMAIIMU KHUCIJIOT, IIEJIOYEH, COJIeH; MOJHbIE U
COKpalIéHHbIE MOHHBIE YPaBHEHUS peakluid OOMEHa; YpaBHEHHs] OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuumii;

* MPOTHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKIHi Mo (HopMyliaM/Ha3BaHUSM UCXOJHBIX BEIIECTB;
OTIPEIEIATh UCXOIHBIE BEIIECTBA 10 (popMyliamM/Ha3BaHUSM MIPOIYKTOB PEAKIIUH;

* COCTaBIISITh YpaBHEHUS pEaKlMil, COOTBETCTBYIOIIUX IMOCIEAOBATEIBHOCTH («IIETIOUKE))
MPEBPAIICHUI HEOPTAaHUYECKUX BEIIECTB PA3TUYHBIX KIJIACCOB;

* BBIIBIIITH B MPOIECCE IKCIEPUMEHTA MPU3HAKH, CBUJIETEIBCTBYIOLINE O MPOTEKAHUNA XUMHUYECKOMN
peakiuy;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM J10JIEH paCTBOPEHHOIO BEILIECTBA;

* ONpPEACNATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCJIOT W IETOYEH MO H3MEHEHHMIO OKPAaCKH
WHJIUKaTOPOB;

* MPOBOJUTH KAUYECTBEHHBIC PEAKIINH, MOATBEPKAAIOIINE HAIMYKME B BOJHBIX PacTBOpax BEIIECTB
OTJIETIbHBIX UOHOB,

* OTIPENIETATh MPUHAICKHOCTh HEOPTaHUUECKUX BEIIECTB K OJHOMY M3 M3YUYCHHBIX KJIACCOB/TPYIII:
METaJUIbl U HEMETaJIbl, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB M0 MX Ha3BAHUSM;

* OIpPEACIIATh BAJICHTHOCTb U CTENEHb OKUCIIEHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJSITH (DOPMYJIBI HEOPTAHMYECKUX COCIMHEHHM IO BaJEHTHOCTSIM U CTETICHSIM OKHCIICHHS
JJIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, yKa3aHHBIM B TaONUIlE PAaCTBOPUMOCTH KHCIOT, OCHOBaHUH H
COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (DPU3MUYECKUX M XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(METAJIOB ¥ HEMETa/UIOB) M MX BBICIIUX OKCHJIOB, OOpPa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO
MEPUOJIOB;

* Ha3bpIBaTh OOIIME XUMHUYECKUE CBONCTBA, XapaKTEpHBIE [JIsi TPYMI OKCHUIIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEPHbIE ISl KKJIOTO U3 KJIACCOB HEOPTraHUYECKUX
BEILIECTB: KUCIOT, OCHOBAHUM, COJICH;

* IPUBOAWTH IPUMEPHI PEAKIUH, MOATBEPKIAIINX XUMHUUYECKHE CBONCTBA HEOPraHUYECKUX
BEILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHUM U COJICH;



*  ONpEeAeNsATh  BEIIECTBO-OKHCIUTEb M  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEaKITUIX;

* COCTaBISATh OKHCIIHTEIHHO-BOCCTAHOBUTENBHBIH OamaHc (71 WM3yYEHHBIX pEakIui) T0
MIPEUIOKEHHBIM CXEMaM PEaKIIHiA;

* IPOBOJIUTH JIA0OPATOPHBIC OMBITHI, TIOJTBEPKIAIONINE XUMUUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTraHMYECKUX BEIICCTB.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS

* 2PAMOMHO 0OPAWAMBC C BEUJECMBAMU 8 NOBCEOHEBHOU JHCUZHIL,

* 0CO3HABAMb HE0OXOOUMOCMb COOMOOEHUSI NPABUNL IKONOSUHECKU 0e30NaACHO020 N08eOeHUs 8
OKpYJHcaroujeli npupooHoll cpeoe;

* NOHUMAMb CMBIC U HEOOX0OUMOCMb COONIO0EHUs. NPEONUCAHUU, NPeONALaeMblX 8 UHCMPYKYUAX O
UCNOIb308AHUIO JIEKAPCMNE, CPeOCmE ObIMOBOU Xumuu U op.;

*  ucnoavbzoeamv  NpuoOpeménHvle  Kiroyegvle  KOMNEMEHMHOCMU  NPpU  GbINOJHEHUU
UCCe008aAMENbCKUX NPOEKMO8 NO U3VHEHUIO C8OUCME, CNOCOD08 NOJYYeHUS U PACNO3HABAHUSL 8EUeCME;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMeHMHOCMb, UCNONb3YS CPeocmea YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ mexcmamu y4eOHUKA u OONOJHUMENbHOU TUMepamypoul, CnpasouHbiMu
maobauyamu, nPoAGIAMb 20MOBHOCHb K YEANCEHUIO UHOU MOYKU 3DEeHUs NPU 0OCYHCOEHUU Pe3YTbmamos
BbINOIHEHHOU pabOmbl;

* 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BewjeCmeax U XUMUYECKUX Npoyeccax, KpPUmuuecku
OMHOCUMBCSL K NCEBOOHAYHHOU UHGOpMAayUU, HeO0OPOCOBECMHOU PeKlame, KACAWeEUCs UCNOIb308aAHUS
PA3IUYHBIX 8EUeCmE;

* 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUL OJisL NPAKMUYECKOU 0esimelbHOCU Yel08eKd,

* ONUCHIBAMb U3YUEHHbIE 00BEKMbl KAK CUCHEMbl, NPUMEHSAA JI02UK)Y CUCTNEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMSX NEPUOOUHECKOU CUCMEMbl XUMULECKUX IIEeMEHMOos Ol
00BACHEHUs U NPeO8UOEeHUST CBOUCME KOHKPEMHbBLX 8eUieCme,

* pazeusamev UHGOPMAYUOHHYIO KOMIEMEHMHOCMb NOCPeOCME0OM YeryOneHus. 3HaHUull 06 ucmopuu
CMAHOBNIEHUS. XUMUYECKOU HAYKU, e€ OCHOBHbIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK OO0HO20 U3
BAICHETULUX 3AKOHO8 NPUPOODL, A MAKICE O COBPEMEHHBIX OOCMUICEHUSX HAVKU U MEXHUKU,

* COCMasnamsb MONEKYIAPHbLE U NOJHbLE UOHHBLE YPABHEHUSI NO COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,

*  npuUBOOUMb NPUMEPbL Peakyull, NOOMEEPAHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEAZU  MENCOY
OCHOBHbIMU KIACCAMU HEOP2AHUYLECKUX 8eUeCmE;

* NPOCHO3UPOBAMb PE3YIbMAmMbl 8030€UCMEUsL PATUUHBIX (AKMOPO8 HA U3MEHeHUe CKOPOCmuU
XUMUYECKOU peakyuu;

* NPOCHO3UPOBAMb Pe3YIbMamvl 6030€UCMBUsL PA3IUYHBIX (AKMOPO8 HA CMeujeHue XUMUYECKO20
PasHogecusi;

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA BeUeCms HA OCHOBE UX COCMABA U CIPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeWeCmEd NPOAGIAMb OKUCIUMENbHbIE UTU 80CCTNAHOBUMENbHbIE
CBOUCMBA ¢ YUEMOM cmeneHell OKUCIeHUsL DIeMEHMO8, 6X00SUUX 68 €20 COCMAS;

* BbIAGIAMb CYUWECNBOBAHUE 2EHEMUUECKOU B3AUMOCBA3U MeNHCOY Beecmeamu 8 psaody: npocmoe
8ewecmseo — OKCUO — 2UOPOKCUO — COJlb;

* 0pPeaHU308bI6AMDb, NPOBOOUMDb YVUEHUYeCKUe NPOeKmvl NO UCCIe008AHUIO CBOUCME Beuecms,
UMEIOWUX 8ANCHOE NPAKMUYECKOe 3HAYEHUe.

2. Copep:xaHue y4e0OHOI0 mpeMeTa

Tema 1. [lepuoanyecKkuii 3aK0H U CTPoeHHe aToma (6 YacoB).

Otkpeitue /.. MengeneeBbiM Ilepnoanyeckoro 3akoHa. BakHeiye NOHATHS XUMUU: aToM,
OTHOCHTEJNIbHAsA aTOMHas W MoJekyispHas Mmaccel. Otkpsitne (.M. MenneneeBbIM NEpHOANYECKOTO
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke .M. Menneneesa.

IMepuoauueckas cucrema .M. MenaeneeBa. Ilepuognyeckas cucremMa XHMHYECKUX SJIEMEHTOB
JH.N. MenneneeBa — rpaduueckoe ortobpaxenue Ilepumoguueckoro 3akoHa. PasznmuuHble BapuaHTHI
[Iepnonnueckoil cucTeMbl. 3HaAYEHNE MTEPUOIUYECKOrO 3aKOHA U MEPUOJUYECKON CUCTEMBI XUMHUYECKUX
anemeHToB J[.M. Menneneesa i pa3BUTUSA HAYKU U IOHUMaHUSI XUMUYECKON KapTUHBI MUDA.

Crpoenne atroma. AToM — ciokHas yactuia. OTKpBITHE JIEMEHTAapHBIX YaCTUL U CTPOCHUE aToMa.
Snpo aToMa: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI. DIEKTPOHHAsT 000JI04YKa. DHEPreTUdeCcKHi
ypoBeHb. OpbOutanu: S u p. d-opOutanu. PacnpeneneHue 3JIeKTPOHOB IO YHEPIeTHYECKUM YPOBHSIM U
opbutanaM. DIEKTPOHHbIE KOH(PHUTypallMi aTOMOB XUMHYECKUX 3JIEMEHTOB. BaleHTHBIE BO3MOKHOCTH
aTOMOB XMMHYECKUX JIECMECHTOB.



IMepuoauyeckuii 3akoH M cTpoenne aromMa. COBPEMEHHOE TMOHSITHE XMMHYECKOTO 3JIEMCHTA.
CoBpemMennas (hOpMyYJIUPOBKA IIEPUOIUYECKOTO 3aKoHa. [IpryKHa IEPHOIUYHOCTH B U3MEHEHUH CBOWCTB
XUMHUYCCKHUX DJJICMCHTOB. OCO6eHHOCTI/I 3aIlIOJIHCHUA BHGPFQTI/I‘ICCKI/IX ypOBHefI B BHGKTpOHHBIX
000JI0YKaxX aTOMOB IEPEXOJHBIX 3JIEMEHTOB. DIEKTPOHHBIE CEMENCTBA DJIEMEHTOB: S- U P-3JeMeHTHI; d- U
f-onemeHTHI.

Tema 2. CTpoenue BemecTa (22 yaca).

KoBajienTHasi xumuyeckasi cBsi3b. [loHsATHE O KOBasieHTHOU cBsizu. OOIIasi 3JMEKTPOHHASA Mapa.
KpaTHOoCTh KOBaJIEHTHOU CBSI3U. DJICKTPOOTPUIIATENILHOCTD. [lepeKkphIBaHNEe IJICKTPOHHBIX OpOUTAIeH. O-
u m-cBsi3u. KoBasieHTHas mMosisipHass M KOBAJICHTHAs HEMOJSpHAas XUMHUYecKue cBsi3u. OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHW3MbI OOpa30BaHWs KOBAJCHTHOW CBS3U. BemiecTBa MOJECKYISPHOTO H
HEMOJIEKYJISIPHOT'O CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Honnas xumuveckas c¢Bsi3b. Karnonsl 1 aHHOHBL. MIOHHAs CBsA3b U €€ CBOMCTBA. MIOHHAsA CBA3b Kak
KpailHui ciiydall KOBaJE€HTHOW MOJISIpHOM cBsizu. DopmysbHas eauHuia BemecTBa. OTHOCUTEIBHOCTD
JIeJIEHUs] XMMUUYECKUX CBSI3€M Ha THUIIBI.

Merannuyeckasi xumMudeckasi cBsi3b. OOmiye ¢u3nyecKkue CBONCTBA METAIOB. 3aBHCHUMOCTh
ANEKTPONPOBOJIHOCTH METANIOB OT TemnepaTypsl. CriiaBbl. UepHble U IIBETHBIE CILIABHI.

Bonopoanasi xummnueckasi cBsi3b. BogopogHasi cBsi3b Kak OCOOBIN ciydail MEXMOIIEKYISIPHOTO
B3auMoJeiicTBUs. MexaHu3M ee oOpa3oBaHUs U BIMSHUE HA CBOMICTBa BEIIECTB (HAa IPUMEPE BOJBI).
Hcnonb3oBanue BOAbl B OBITY M Ha MPOU3BOJCTBE. BHyTpuMonekyisipHas BOJOPOAHAS CBSI3b U €€
OmoJIoruYecKast poib.

Tunel kKpucraimyeckux pemerok. Kpucramimueckass pemerka. VOHHbIE, MeTaJLIMYECKUE,
aTOMHBIE M MOJICKYJISIPHBIE KpPUCTAJUIMYECKHE pEHmIeTKH. Auorponus. AMopdHBIE BEIIeCTBa, HX
OTJINYUTEIbHBIE CBOWCTBA.

IHosmmepsl. IlnacTmacchl: TEpMOIUIACTBl M PEAKTOIUIACTBI, UX IPEACTABUTENIM U NPUMEHEHHE.
Bonokna: mpupoaHbie (pacTUTENbHbIE U KUBOTHBIE) M XUMUYECKHE (MCKYCCTBEHHBIE U CHHTETUYECKUE),
UX MPEACTaBUTEIN U IPUMEHEHHUE.

ArperaTHble COCTOSIHUSI BemecTBa. [a3wl. 3akoH ABorajapo Juis ra3oB. MousipHblil 00BeM
ra3oo0pa3HbIX BelecTB (Mpu H.y.). XKuakoctu.

JMucnepcuble cucremsbl. [lonstue nucnepcHoit cuctembl. JlucnepcHast ¢a3za M AUCHEPCHOHHAS
cpena. Knaccudukanus aucnepcHbix cucrteM. KosutomaHele aucnepcHble cHCTeMbl. ['enu U 307M.
3HauEHUE TUCIIEPCHBIX CUCTEM B MIPUPOJE U KU3HU YEIIOBEKA.

Yucrbie BemecTBa U cMecu. CMecH M XMMUYECKHE COCIUHEHHs. [ OMOreHHbIE M T'eTepOreHHbIE
cmecu. MaccoBasi 1 00beMHasi JOJM KOMIIOHEHTOB B cMecH. MaccoBas o npumeced. Pemenue 3anau
Ha MaccoBYIO J0Jt0 mpumMece. Kitaccudukarus BemecTB mo CTeneHu UX YUCTOTHI.

Hemoncmpayuu. 1. Moaenb KpUCTaJUIMYECKON pelIeTKH XJiopuaa HaTtpus. 2. OOpa3isl MUHEPAJIOB
C MOHHOW KpPUCTAJUIMYECKOM PEMIeTKON: KalbluTa, TajauTa. 3. MOAENN KPHCTAIMYECKUX PEeIIeTOK
«cyxoro npaay (uM ioxa), anMasa, rpadpurta (wim kBapua). 4. Monens monekynsl JIHK. 5. OGpasubt
mactMace (eHomopopManbaeruanble, MOINYpPETaH, MOTUITHIICH, TOJUIIPONIICH, TOJUBUHIIXJIOPH)
U u3aenus u3 Hux. 6. OOpasibl BOJIOKOH (LIepCTh, IIENK, alleTaTHOE BOJIOKHO, KallpOH, JIaBCaH, HEUIOH) U
m3nenust u3 Hux. 7. OOpa3npl HEOPraHMYECKHX IOJIMMEPOB (cepa IJIacTHuYecKas, KBapl, OKCHJ
ATIOMUHHS, IPUPOJHBIE alOMOCHIMKAThI). 8. Moaenbs MonsipHOro oobema ra3oB. 9. Tpu arperatHbix
coctostHust Bogsl. 10. Jmctmmisinus Boxbl. 11, OOpasnbl pa3nuyHBIX AMCIEPCHBIX CHCTEM: ASMYIBbCHH,
CYCHeH3Hi, a’po3oJeid, reneit u 3omeit. 12. Koarymsnus. 13. Cunepesuc. 14. Dddext Tunmans.

Jlabopamopusie onvimpl. 1. OrnpeneneHue CBOWCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THUIIA
KPUCTAIIIIMYECKON pemeTku. 2. O3HaKOMIIEHHE C KOJUIEKIIMEW IOJIMMEPOB, IJIACTMACC M BOJIOKOH U
n3aenui u3 Hux. 3. JKecTKoCcTh BOMBL. Y CTpaHEHHE KECTKOCTH BOJbI. 4. O3HAKOMIIEHHE C MUHEPAIbHBI-
MU BojaMu. 5. O3HaKOMJIEHHE C AUCTIEPCHBIMU CUCTEMAMH.

Ilpakmuueckue pabomet. 1. Ilonyduenne, coOnpanue u paclio3HaBaHUE Ta30B.

Tema 3. JaekTposauTnyeckas guccounanus (16 yacon).

PactBopbl. PacTBOphl Kak TOMOI€HHBIE CHCTEMbI, COCTOSIIIME M3 YAaCTUIl PACTBOPUTEII,
PacTBOPEHHOTO BEIIECTBAa M TMPOAYKTOB WX B3aMMOCHCTBUsA. PacTBopeHme Kak (PU3MKO-XUMHYECKHUI
nporecc. MaccoBasi 05 pacTBOPEHHOTO BellecTBa. THUIBI pacTBOpOB. MoJisipHas KOHLEHTpalus
BelecTBa. MUHepaabHbIC BOJIBI.



Teopusi 3JeKTPOJMTHYECKON JHCCONMAIMHU. OJEKTPOJUTBI U  HEIEKTpoiauTel. (CTeneHb
AIEKTPOJUTHYECKON muccoruanui. CuiabHbBIE U CIa0ble AJCKTPOJIUTHI. Y PaBHEHHUS DJICKTPOIUTHICCKON
aucconuanui. Mexanusm naucconuranuu. CryneHuaras quccounanus. BogopoaHslii mokasares.

KucioTel B cBeTEe TEOPUHU AIEKTPOIUTHUYECKON nucconanuu. OOIpe CBOWCTBAa HEOPTAaHUIECKUX U
OpPraHUYECKUX KHUCIIOT. YCIIOBHS TEUCHHS PEaKIMi MEXAY JIEKTPONUTaMH 10 KoHua. Crenuduueckue
CBOMCTBA a30THOM, KOHIEHTPUPOBAHHOW CEPHOM U MypaBbUHOU KUCIIOT.

OcHOBaHHMSl B CBETE TEOPHH DJIEKTPOJUTHYECKON AMCCOLMAIMM, WX KiIacCHpUKauUs U oOume
cBOMcTBa. AMHUHBI Kak oOpraHuueckue ocHoBaHus. CpaBHEHHE CBOWCTB aMMHaka, METUJIaMHUHA U
aHWINHA.

Coun B cBETE TEOPUU AIEKTPOIUTUYECKON AMCCOIMAINY, X Kilaccudukanus U oOIlue CBOICTBA.
Conu xucnble 1 ocHOBHbIE. COJIM OPraHUYECKUX KUCIOT. Mblia. DIEKTpOXUMUUECKUN psAJ HAllPsDKEHUI
METAJIJIOB U €r0 UCIOJIB30BaHUE JIJISl XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX CBONCTB METAJLIOB.

I'maposaus. Cinyuaun ruaponusa coneil. Peakius cpeast (pH) B pacTBopax ruApOaU3yIOIIUXCS COJICH.
['unponu3 opraHMyYecKUX BEIIECTB, €ro 3HAUCHHUE.

Hemoncmpayuu. 15. VcnbiTaHue pacTBOPOB 3JIEKTPOJUTOB U HEIEKTPOJIUTOB HA MPEAMET
nucconuanui. 16. 3aBUCHUMOCTh CTENEHH JJIEKTPOJIUTHYECKONW TUCCOLMAIUMU YKCYCHOM KHCIOTHI OT
pa3basienus pactBopa. 17. [Ipumeps! peaknuii HOHHOTO 0OMEeHa, UAYIIMX ¢ 00pa30BaHUEM OCalKa, ra3a
win Boabl. 18. Xumuueckue CBOMCTBa KHCIOT: B3aMMOJCHCTBHE C MeETallaMH, OCHOBHBIMU H
aM(pOTEepHbIMU OKCHUJAMH, OCHOBaHUSAMHU (II€JI0OYaMU U HEPACTBOPUMBIMU B BOJE), coyssMH. 19.
BsaumopeiictBue azoTHoil kuciaotel ¢ menpto. 20. PazbaBnenue cepHoii kuciotrel. 21. OGyriuBanue
KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTOM caxaposbl. 22. XHWMHUUYECKHE CBOWCTBA IWIEJIIOYEH: peakius
HEUTpaIu3aluu, B3aMMOICHCTBUE C KUCIOTHBIMUA OKCUAAMHU, CONIIMU. 23. Pa3nokeHue HepacTBOPUMBIX B
BOJIE OCHOBaHHWU Tpu HarpeBaHuu. 24. XUMHUYECKHE CBOWCTBA COJICH: B3aUMOJCUCTBUE C METaJIaMH,
KHCIIOTaMH, IIeJoYaMu, ¢ Apyrumu comsimu. 25. ['maponus kap6upa kanmeuusa. 26. M3yuenue pH
PacTBOPOB TUAPOJIU3YIOLIUXCS COJEH: KapOOHATOB IIEI0YHBIX METAJUIOB, XJIOpUA U aleTaTa aMMOHHUSL.

Jlabopamopnusie onvimel. 6. O3HakOMJIEHHE C KoJulekiueill kucnot. /. Ilomyuenue u cBoiicTBa
HEPaCTBOPHMBIX OCHOBaHM. 8. O3HakoMJeHHME C KoJUleKnued ocHoBaHumid. 9. O3HaKOMJIEHHE C
KOJUIEKIIMEH MUHEPANOB, coaepkamux cosd. 10. McnblTanue pacTBOPOB KHCIIOT, OCHOBAaHMM M COJIEH
uHaukaropamu. 11. Pasznmunble cioydam rtuaponmsa coneil. 12. ['maponms XJIOpHIIOB W aleTaToB
LIEJIOYHBIX METAJUIOB.

Ilpakmuueckue padomsl. 2. PemieHne OKCIEPUMEHTAIBHBIX 3a1ad Ha HISHTH()HUKALINIO
OpPraHUYECKUX U HEOPTraHUUYECKUX COECANHEHUN.

Tema 4. Xumuueckue peakuuu (19 yacos).

Knaccupukanusi xummuuyeckux peakmuil. Peakumu, uaymue 0e3 M3MEHEHHUS COCTaBa BEIECTB.
Knaccudukanus mo YHCIy U COCTaBY pEarupyroIIMX BeEIIeCTB U NPOAYKTOB peakiuu. Peaxiuun
COCJIMHEHMS, PA3JIOKEHHUs, 3aMEIICHUSI U 00OMEeHa B HEOPraHUYECKOW XMMHH. Peakiuu mprcoeInHeHus,
OTLICIUIEHUS, 3aMELIEHUsS YW W30MEpPHU3allMM B OPraHUYECKOW XUMHM. Peakuuu noiuMepusaluu Kak
YACTHBIW CIy4ail peakiuil TPUCOETUHEHHUS.

Tennosoii  3¢dexr XuMHYECKHX peakmuid. OK30- U OHIOTEPMHYECKHE  pEaKLHH.
TepmoxuMuueckue ypaBHeHUs. PacdyeT KoIrM4ecTBa TEMIOTH IO TEPMOXUMUYECKUM YPABHEHUSIM.

Ckopocth xumMu4ecknux peakumid. [ToHsATHE O CKOPOCTHM XMMHMUYECKHX pPEAKLUN, aHAIUTUYECKOE
BBIpaK€HHE. 3aBUCUMOCTh CKOPOCTH PEaKIUMU OT KOHUEHTPAILMH, NABJICHUS, TEMIIEPATYPhI, MPUPOIBI
pearupyounurx BeuecTs, MIONIaJA1 UX COIPUKOCHOBEHHUS. 3aKOH ACHCTBYIOMX Macc. Pemenue 3a1a4 Ha
XUMHUYECKYIO KHHETHKY.

Karamm3. Karanuzaropel. Karanus. ['omoreHHbli u rereporeHHbli  katanui3. [lpumepsl
KaTAIUTUYECKUX TPOILIECCOB B TPOMBIIUICHHOCTH, TEXHUKE, ObITy. DEepMEeHTH W WX OTIUYHS OT
HEOPraHMYECKUX KaTalnu3atopoB. [IpuMeHeHne kaTtanu3aTtopoB U (PepMEHTOB.

Xumuyeckoe papHoBecue. OOpaTumble U HeoOpaTHMble peakUUd. XHUMHYECKOE pPaBHOBECHE WU
CHOCOOBI €ro CMENICHUs Ha MpuUMepe MonydeHus ammuaka. CHHTE3 aMMHaka B TPOMBIIUICHHOCTH.
[TonsiTre 06 ONTUMATBHBIX YCIOBUSIX MPOBEACHUS TEXHOIOTUUYECKOTO MPOIIecca.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE Tponecchbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.
Oxkuciurens u BoccTaHOBUTENb. OkxuciieHHe W BoccraHoBieHue. (CocTaBieHue ypaBHEHUH
OKUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJOM AIICKTPOHHOTO OasiaHca.

O0mme cBoOMCTBA METAJIOB. XUMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAaHOBHUTENIEH.
B3auMozeicTBre METauioB ¢ HEMETaUIaMH, BOJIOM, KUCIIOTAMH U pacTBOpamu cojiei. Metauorepmust.



Koppo3usi MeTa/uIOB KaKk OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIN mporecc. CrmocoObl  3aluThl
METAJIJIOB OT KOPPO3HH.

OO0mue cBoiicTBa HeMeTAJIOB. XHMHUYECKHE CBOMCTBA HEMETAIJIOB KaK OKHUCIUTENEH.
B3anmoaeiictBue ¢ meramiamu, BOJOPOJOM M JIPYyrMMU HeMmeTauiamu. (CBOMCTBAa HEMETAUIOB Kak
BOCCTaHOBUTENCH. B3ammoneicTBHE C TPOCTHIMU M CIOKHBIMH BEIIECTBaMHU-OKUCIUTEsIMEA. OOrmast
XapaKTepUCTHKA raJOreHOB.

DuekTposm3. O0mme crnocoObl MOMyYeHUsT METANIOB U HEMETAJNIOB. DIIEKTPOJIU3 PACTBOPOB U pac-
IUIABOB DJIEKTPOJIUTOB HA MpPUMEpE XJOpUAA HATPHUS. DJIEKTPOJIUTHUECKOE MOIyYEHUE AITIOMHUHHUS.
[TpakTHdeckoe NpUMeHEHHE IEKTPon3a. | aThbBaHOIMIACTHKA M TAIbBAHOCTETHS.

Jemoncmpayuu. 27. DK30TepMUYECKHE M JHAOTEPMUYECKHE XUMHYECKHE peakuuu. 28.
3aBUCHMOCTh CKOPOCTH pEaKIMHd OT MPHUPOABI BEIISCTB HA MPUMEPE B3aUMOACHUCTBHS PACTBOPOB
Pa3IMYHBIX KUCIOT OJUHAKOBOW KOHIIEHTPAIMH C OJMHAKOBBIMU IPaHYJIaMU IIMHKA U B3aUMOICHCTBUS
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus, LMHKA, >Xe€Jie3a) C COJSIHOW KHUCIOTOM. 29.
BsaumopeiicTBue pacTBOPOB CEpHOM KHUCIOTHI C pPacTBOpaMH THOCYIb(ara HaTpus pa3IUyHOU
KOHLEeHTpauuu U temreparypsl. 30. Moaens kumsiero cios. 31. PasnoskeHue nepokcuzia Bogopoja ¢
oMoIIIbI0 Heopranuueckux katanu3aropo (FeCly, Kl) u npupomHbix 00beKTOB, COAEPIKAIIUX KaTauiaszy
(ceipoe Msico, cbipor kaptodens). 32. Ilpocreiimme OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIE PEAKIIUU:
B3aMMO/ICIICTBUE IIMHKA C COJITHOM KHUCIOTOH M kene3a ¢ pacTBopoM cyibdara meau (I1). 33. Monensb
anekTpoiinzepa. 34. Monenb 31eKTPOIU3HOM BaHHBI JUIS TIOTYUYEHUS ATFOMUHUSL.

Jlabopamopusie onvimer. 13. Ilomyuenue Kuciopona pasjoKEHHEM MEpOKCHIa BOAOPOJa C
noMotpio okcuaa mapranma (V) m xartamasel ceiporo kaprodens. 14. Peaknust 3amemeHuss Meau
xene3oM B pactBope cynbdara memu (II). 15. [Momyuenue Bomopoja B3aMMOAEWUCTBUEM KHCIOTHI C
IUHKOM. 16. O3HaKOMJIEHHE C KOJUIEKIMEeH MeTauioB. 17. O3HaKOMJIEHHE C KOJIJIEKIIMEH HEMETAILIOB.

Ilpakmuueckue padomet. 3. 'eHeTHYeCKas CBA3b MEX/Y PA3TUYHBIMU KJIACCAMH HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB.

Tema 5: Xumus B :ku3HHu o0umecTna (5 4acoB).

XUMUS U TPOU3BOACTBO. XUMHUS U CENbCKOE XO03SHCTBO. XUMHUS M TIPOOIEMBI OKPYKAIOIIEH Cpeibl.
XuMHs ¥ TIOBCEIHEBHAsS KW3HB 4enoBeka. O000IIeHNe U cUcTeMaTH3allus 3HaHUM 10 TeMe «XUMHUS B
KU3HU O0IIECTBAY.



TemaTHyeckoe MIIAHNPOBaHHUE.

Ne | Haszsanue tembr | Kommuec JlemoHCTpanuu JIaGopaTopHBIE OTIBITHI [IpakTueckue Kontponbubie

1/ TBO paboThl paboThl

n 4acoB,

OTBOJIUM
BIX Ha
OCBOEHH
€ TEMBbI

1 | Tema 1. 6 H-1. Paznuunsie ¢opmbr Ilepuomnueckoit
[Tepuoanueckuit cucremsl! J[.11. Menneneesa.
3aKOH U
CTpOCHHE
aToma.

2 | Tema 2. 22 O-1. Mognens xpucramumueckon pemetku | JIO-1. Onpenenenue cpoiict | [IP-1.  [lonyuenue, | KontponbHas
Crpoenue XJ0puJa HaTpHUs. HEKOTOPBIX  BEUIECTB  Ha | coOMpaHue u | pabora Nel mo
BEILIECTBA. J-2. OOpasupl MHHEpPaJIOB ¢ HMOHHOW | OCHOBE THIA | PACIIO3HABAHUE teme «CtpoeHue

KPUCTAJUIMYECKOM  pEHIeTKOM:  KaJbLUTA, | KPUCTALNIMYECKON PEIIEeTKH. ra3os. BELLECTBAY.
rajura. JIO-2.  OsnakomiieHHE  C
[-3. Mopenu KpHUCTAIUIMYECKUX PELIETOK | KOJUIEKINEH MOJIMMEPOB,

«Cyxoro Ibaa» (W ona), amMasa, rpadura
(unu KBapua).
J-4. Mogens monekynst JIHK.

I-5. O06pa3is I71aCTMAacC
(penonodopmanpaeruuple,  MOIMYPETaH,
MOJIMATHUIIEH, HOJIUIPOIIUJIEH,

TOJTMBUHUIIXJIOPHT) U U3ACTHUS U3 HUX.

J1-6. OO6pasupl BOJIOKOH (IIEpCTh, MIEIK,
aleTaTHOE  BOJIOKHO, KampoH, JIABCaH,
HEHMJIOH) U U3JeNus U3 HUX.

J-7. O6pa3nupl HEOPraHUYECKUX TOJHMMEPOB
(cepa  mulacTHueckas,  KBapl,  OKCH]
QITIOMUHUS, IPUPOTHBIC ATFOMOCHITHKATHI).
J1-8. Mopens MossipHOoro o0bema ra3os.

J-9. Tpu arperatHbIX COCTOSIHUS BOJBI.
J-10. JucTrinsaius BoJIbI.

H-11. OOpa3ipl pa3IMUHBIX JTHACIIEPCHBIX
CUCTEM: DOMYJIbCUM, CYCIIEH3HH, a’dpO30JIeH,

acTMacc Hu
U3JIEIINN U3 HUX.

BOJIOKOH H

JIO-3. KecrtkocTep  BOIEL
YcTpanenue KECTKOCTH
BOJIBL.

JIO-4. O3HakOMJICHHE  C

MUHEPATLHBIMHA BOJAMH.
JIO-S. O3HaKOMJICHHUE C
JUCTICPCHBIMH CHCTEMaMHU.




resjaed v 30JIEH.

H-12. Koarynsamus.
[-13. Cunepesuc.

H-14. Dddext Tunngans.

Tema 3. 16 J-15. Ucnerranue pactBopoB anektponutoB | JIO-6.  Oznakomnenue ¢ | [1P-2. Pemenne | KonTponpHas
DNEKTPOIUTHYE u HERJIEKTPOJIUTOB Ha peaMeT | KOJUIEKIUen KUCIOT. JKCIIEPUMEHTANbHBIX | pabota Ne2 mo
cKas JIACCOLIMALINH. JIO-7. Ilonydyenue u cBOMCTBA | 3a/1a4 Ha | TEME
JUCCOLUALUS. J-16. 3aBUCUMOCTh CTENIEHH | HEPACTBOPUMBIX OCHOBAHUHN. | UICHTU(PHUKALUIO «INEeKTPOIUTHY

ANEKTPOIUTUYECKON Auccounanuu ykcycHoit | JIO-8.  O3HakomiieHHE € | OpraHUYECKUX U | eckas

KHUCJIOTHI OT pa30aBlieHUs! pacTBOpPA. KOJUIEKIIMEW OCHOBaHUH. HEOPraHUYECKUX JUCCOLIAALIUSY.

J-17. Ilpumepsl peakinuii HOHHOTO oOMeHa, | JIO-9.  O3nakomiieHHE  C | COEAMHEHH.

UAYIIMX ¢ 00pa30BaHHEM OCaJKa, Ta3a WU | KOJUIEKIHeH MUHEPAJIOB,

BOJIBI. COJIeprKalIUX COJIH.

J-18. Xwumuueckue cBoiictBa  kucnot: | JIO-10. Hcneitanue  pact-

B3aMMOJICICTBHE C METajulaM{, OCHOBHBIMHU | BOPOB KHUCJIOT, OCHOBAaHUN U

U aM(OTEpHBIMH OKCHJIAMH, OCHOBAaHUSIMH | COJIEH MHAMKATOPAMH.

(memoyamMu W HepacTBOpuMbIMH B Bojg), | JIO-11. Paznuunbie cioyuaun

COJISIMU. THJIPOJIU3a COJIeH.

J-19. BzaumoneiictBue azotHoi kucioTel ¢ | JIO-12. T'maponus xjaopuaoB

MeJIbIO. u aleTaToB HIETTOYHBIX

J1-20. Pa30aBneHue cepHOI KUCIOTHI. METaJIJIOB.

J-21. OOyrnuBaHue KOHLEHTPUPOBAHHOM

CEpPHOU KUCIIOTON Caxapo3bl.

J-22. XuMudeckue CBOWCTBA IIEIOYCH:

peaKuus HeUTpaM3alnu, B3aUMOAECHCTBHUE C

KHCIIOTHBIMH OKCUJAaMH, COJISIMU.

J-23. PaznokeHue HEpacTBOPUMBIX B BOJIE

OCHOBAaHUH IIPY HATPEBAHUH.

J-24. Xumuueckue  CBOWCTBAa  COJICH:

B3aMMOJICICTBHE C MeTallJlaMH, KHCIOTAMU,

1iesI049amMu, ¢ IPyTUMHU COJISIMU.

H-25. I'upponu3 kapOuma KabIus.

J1-26. N3yuenue pH pacTBOpOB

TUAPONIM3YIOUINXCA  cojiel:  KapOOHATOB

[IENIOYHBIX METaNIOB, XJIOpUJa M alerara

aMMOHWUSI.
Tema 4. 19 J-27. Dx3oTepmudeckue u sHA0TepMIUeckue | JIO-13. [Tonyuenue | I1P-3. I'enetnueckas | KontponbHas
XUMHYECKUE XUMUYECKHE PEaKIINH. KHCJIOpOJIa pa3yioKEHUEM | CBSI3b Mexay | padora Ne3 mo




peaKkiuu.

J1-28. 3aBUCHUMOCTb CKOPOCTH pE€aKLUUu OT
PUPOJIBI BEIIECTB Ha npuMepe
B3aMIMOJICHCTBHSI  PAacTBOPOB  Pa3IMYHBIX
KHCJIOT  OJMHAKOBOM  KOHILIGHTpalMH ¢
OJIMHAKOBBIMM  TpaHylaMd  [MHKA U
B3aMMOJICHCTBHUSI  OJUHAKOBBIX  KYCOYKOB
pa3HbIX METAJJIOB (MarHus, IIMHKA, JKee3a) ¢
COJIIHOM KUCJIOTOM.

[-29. BzaumopeiicTBue pacTBOpPOB CEpHOM
KHUCIIOTHI C PaCTBOpPaMH THOCYJb(aTa HaTpus
Pa3IMYHOI KOHLIEHTPALUU U TeMIIepaTypBhl.
J-30. Moenb KUIISIIEro Cosl.

J1-31. PaznoxeHue mMepokcHaa BOJIOPOAA C
MOMOIIHI0 HEOPTraHWYECKHX KaTallM3aTOPOB
(FeCl, KIl) wu npupogHblX  O0OBEKTOB,
coJepKalx Karajasy (ChIpoe MsCO, CHIPO
KapTodenn).

H-32. Tlpocreiimme OKHCIUTETHLHO-BOCCTA-
HOBUTENIbHBIE PEAaKIUU: B3aUMOJCHCTBUE
UHKA C COJSHOM KHUCJIOTOM M JKeJie3a ¢
pactBopom cyibdara meau (11).

J-33. Monens a5ekTpoausepa.

J1-34. Mopenb S1eKTPOIU3HONW BaHHBI IS
TIOJTYYCHUS ATFOMHHHSI.

nepokcuIa BOJOpOAA v
MMOMOINBI0 OKCHJIa MapraHIia
(IV) wu karanasel CBIPOTO
KapToders.

JIO-14. Peakius 3aMmelneHust
MEIU IKEJIe30M B PACTBOPE
cynbdara menu (II).

JIO-15. ITonyuenue Bogopoa
B3aMMO/JICICTBUEM KHCJIOTBI C
LIMHKOM.

JIO-16. O3HakomieHHE C
KOJIJICKIIMEH METaJIJIOB.
JIO-17. O3HakomiIeHHE C
KOJIJICKIIMCH HEMETaJIIOB.

pa3IuYHBIMU
KJIaccamu
HEOPTaHUYECKUX
OPraHUYeCKUX
BEIIECTB.

n

TEME
«XHUMHUYECKHE
peaKImn.

Tema 5: Xumus
B KUA3HU
o01ecTBa.

Hroro

68




KanennapHo-temaTnyeckoe nJiaHUPOBaHHeE.

[Hara Ne ypoka Tema ypoka
[lnan | dakr
Tema 1. Ilepuoanyeckuii 3aK0H 1 cTpoeHne aToma /6 yacos/.
1 1 | UucrpykTax nmo Th. Otkpeitue JI,11. MenneneeBbim Ileproanyeckoro 3aKoHa.
2 1 | Ilepuonnueckas cucrema .M. Menneneesa.
3-4 2 | CtpoeHue atoma.
5 1 | Ilepuonnyeckuil 3aKOH M CTPOEHUE aTOMa.
6 1 | O606menne u cucremarusanus 3HaHui o Teme «CTpOoeHue aToMay.
Tema 2. CTpoenne BemecTna /22 yacal.
7-8 KoBaneHTHast XuMu4eckasi CBsI3b.
9-10 Wonnas xumuyeckasi CBsi3b.
11-12 Mertajutnueckas XUMUYECKasl CBA3b.
13-14 BomopoaHas xumudeckas CBsI3b.
15-16 Tunbl KPUCTALTUYECKUX PEIIETOK.

[Tonumepsl.

I"a3000pa3HbIe BelecTBa.

JKunkue BelecTna.

TBepable BelecTBa.

22-23

JlucnepcHbIe CHCTEMBI M PACTBOPBHI.

24

YucTele BENIECTBA U CMECH.

25

Pemienue 3amad mo Teme ((PaCTBOPLI»

26

[Tpaktuueckas padota Nel. «Ilonyuenue, cobnpanue u pacroznaBanue razony. Mucrpykrax no Th.

27

O606H.[CHI/IG W CHCTeMaTH3alllsl 3HaHUM 10 TEME ((CTpOGHI/Ie BCIICCTBa».

N
o
RPlRR RPN R Rk NN N N N N

28 KonTponbnas padora Nel no teme «CTpoeHue BEmecTBay.
Tema 3. DaekTpoJuTHUecKas gucconnanus /16 yacos/.

29 1 | PactBOpbL.

30 1 | Pemenue 3a1a4 Ha pacdeT MacCOBOH JIOJIM BEIIECTBA B PACTBOPE M MOJISIPHOM KOHIICHTPAIINH.
31-32 | 2 | DNeKTPOIMUTHI U HEITEKTPOIUTHI.
33-34 | 2 | Kuciotsl B CBEeTE TEOPUH IEKTPOIUTHYECKON JUCCOITUAITHH.
35-36 | 2 | OcHOBaHMS B CBETE TEOPHH IEKTPOIUTUUECKON TUCCOIMALINY.
37-38 | 2 | Conm B cBETE TCOPHH JICKTPOITHTHISCKON TNCCOIHAIINU.
39-40 | 2 | I'moponwms.

41 1 | [Ipaktuueckas padora Ne2. «PemeHne sKCrepUMEHTAIBHBIX 33/1a4 Ha MJICHTH()UKALNIO HEOPTaHWYECKUX U OPraHUYECKUX

coennHeHui». MacTpykTax no Th.
42 1 | O606meHne u cucTeMaTru3anus 3HaHUH 10 TeMe «DJIEKTPOIUTUYECKAs JUCCOLUALIUS.




43 1 | Pemenue 3agay Ha BEIIECTBA, COAEPIKAIINE IPUMECH.
44 1 | KonrponbHas pabora No2 mo teMe « DIeKTPOTMTHIECKAs TUCCOIMATIHS.
Tema 4. Xumunueckue peakuuu /19 yacos/.
45-46 | 2 | Kimaccudukanmsi XMMHUECKHX PEAKIMA B OPraHMYECKOM U HEOPTaHUYECKOW XUMUH.
47 1 | CkopocTh XUMHUYECKOU pEAKIUU.
48 1 | Pemenue 3a1a4 Ha XUMHUYECKYIO KUHETHKY.
49 1 | Karanus.
50 1 | OO6paTUMOCTh XMMHYECKHX PeaKluil. XUMHUUECKOE PABHOBECHE.
51 1 | OxucnuTeabHO-BOCCTAHOBUTENbHbBIE PEAKIIHU.
52-53 | 2 | Dnexrponwms.
54-55 | 2 | OOwmue cBOMCTBA METAJLJIOB.
56 1 | Kopposust MmeTaymios.
57-58 | 2 | O6uue cBoiicTBa HEMETAIOB.
59-60 | 2 | I'enermyeckas CBsI3b MEXAY Pa3IMYHBIMU KJIACCAMU HEOPTaHMUECKUX M OPTaHUYECKHUX BEIIECTB.
61 1 | Ilpaktuueckas paborta Ne3. ['eHeTHuecKas CBsSI3b MY PA3TUYHBIMH KJIACCAMH HEOPTAHUYCCKUX M OPTAaHHUYECKUX BEIICCTB.
WNuctpykrax o Th.
62 1 | O606menne n cucTeMaTru3anus 3HaHUK 10 TeMe «XUMHUYECKUE PEaKIumy.
63 1 | KonrponpHas pabora Ne3 mo teme «XHUMUYECKUE PEAKIIHI.
Tema 5. Xumus B ;ku3HM 001ecTBA /S yacos/.
64 1 | Xumus 1 npou3BOJICTBO.
65 1 | Xumus 1 cenbcKoe X03sICTBO.
66 1 | Xumus u npoGieMbl OKpy’Karolel Cpebl.
67 1 | Xumus ¥ OBCETHEBHAS KU3HD YEIIOBEKA.
68 1 | O6o0menue u cucTeMaTH3aIMs 3HAaHUH 10 TeMe « XUMUS B )KH3HU O0IIECTBAY.




JIMCT KOPpPEKTUPOBKH Y4eOHOM NMPOrpamMMbl.

Ne ypoka

Ha3Banmne pa3nena, Tema ypoka

Jlara
NpoBeIeHUs
10 IJIAHY

IIpnynHa KOPPEKTUPOBKHU
NPOrpaMMmblI

Koppexkrupyromue
MeponpusTHS

Jlara
NPOBEeHUs
1no gaxkry




