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Ilnanupyemblie pe3yJabTAThI

JIuunocmmuute pe3ynromameot:

1) B yennocmuo-opueHmayuoHHolu cghepe - UYYBCTBO TOPAOCTH 32 POCCHUHCKYI0O XMMHMYECKYI0 HAayKy, T'yMaHW3M, OTHOIICHHE K Tpy1y,
EJICYCTPEMIICHHOCTB;

2) B mpy0oeoti cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHElIIIel 00pa3oBaTeIbHON U MPOPEeCCUOHANIBHON TPAEKTOPUH;

3) B nozuasamenvHou (KOZHUMUBHOU, UHMELIEKMYAIbHOU)Chepe - YMEHUE YIIPABIISTH CBOSH MO3HABATEILHOU JESTEIIEHOCTHIO.

Memanpeomemmnule pe3yibmanmsbl OCBOCHUS BHIITYCKHUKAMU CPEIHEH IIKOJIBI POTPaMMbl IO XUMUH SIBIISIFOTCSI:

1) ucnonp30BaHNEe YMEHHUI M HaBBIKOB Pa3IMYHBIX BHJIOB MIO3HABATEILHON JCSITEIBHOCTH, IPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS (CHCTEMHO-
MH(OPMALIMOHHBIN aHAIIN3, MOJACTUPOBAHUE) JUISI U3YUCHHSI PA3TTUYHBIX CTOPOH OKPYXKAIoIIe NeiCTBUTEILHOCTH;

2) WCTONb30BaHUE OCHOBHBIX HMHTEIUICKTYAIbHBIX OINEpauuii: (GOpMyIMpOBaHWE THUIOTE3, aHAIM3 M CHHTE3, CpaBHEHHe, 00oOIIeHue,
CUCTEMAaTH3allMsl, BHISIBICHHE PUYMHHO-CIICACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHHEe TeHEepUPOBATh HJIEH U OTIPENENIATh CPEACTBA, HEOOXOUMBIE [ UX Pea3aliu;

4) yMeHHe ONpeeATh UeNH U 33J]aul JesTeIIbHOCTH, BEIOUPATh CPEACTBA peallU3alliy LeIN U MPUMEHSTh UX Ha MIPAKTHKE;

5) WCIONB30BaHHME PA3IMYHBIX WCTOYHHUKOB JJIsI MOJNYYCHHS XMMHUYECKOH WH(pOpMalnuu, MOHWMAHHE 3aBUCUMOCTH COJCpXKaHUA M (HOPMBI
npeicTaBiIeHus] UHPOpMaLUK OT LieJiell KOMMYHHUKAIIUU U aJipecara.

B oGmnactu npeomemnuix pe3ynibmamos u3ydeHne XuMHUH MPEJOCTABISACT YICHUKY BO3MOKHOCTh HAayUUTHCS:

1) B nosnasamenvHoli chepe:

Ha 6a3080M yposHe

a) IaBaTh OIpeJIeIeHUs] U3yYCHHBIM OHATHUSM;

0) ONMUCHIBATH JIEMOHCTPAIIMOHHBIE W CAMOCTOSITENIFHO MPOBEICHHBIE SKCIIEPUMEHTHI, UCIOB3Ys I 3TOTO €CTECTBEHHBIN (PYCCKHI, POIHOIN)
SI3BIK U SI3BIK XUMUWU;

B) OOBSCHSTH CTPOSHHE U CBOMCTBA NM3YYEHHBIX KJIACCOB HEOPTAaHMUYECKUX M OPTaHMYECKUX COSAMHEHUI,

I) KJ1accu(UIMPOBaTh N3yYeHHbIE OOBEKTHI U SBJICHMUS;

1) HaOJIIO1aTh IEMOHCTPUPYEMBIE H CAMOCTOSTEIEHO ITPOBOIUMBIE OIBITHI, XHMUYECKHE PEAKIINH, TPOTEKAIOIINE B IIPHPOJIE U B OBITY;

€) UCCleIoBaTh CBOMCTBA HEOPraHMUECKUX U OPraHMYECKUX BEIECTB, ONPEAEIATh UX MPUHAIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUH;

) 00001IaTh 3HAHMS U JIeaTh 00OCHOBAHHBIC BBIBOBI O 3aKOHOMEPHOCTSIX M3MEHEHHS CBOMCTB BEIIECTB;

3) CTPYKTYpUpPOBaTh YU€OHYI0 HHPOPMALIUIO;

W) HHTEPIPETUPOBATh HHPOPMAIIHIO, IOTYICHHYIO U3 IPYTUX HCTOYHUKOB, OIICHUBAThH €€ HAYYHYIO JOCTOBEPHOCTB;

K) OOBSICHATh 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUUECKUX PEaKIUii, MPOrHO3UPOBATh BO3MOXKHOCTh UX MPOTEKAaHUS HA OCHOBE 3HAHUN O CTPOCHUHU
BEIIECTBA M 3aKOHOB TEPMOINHAMHUKH,

1) OOBSICHATH CTPOCHUE aTOMOB 3J1eMeHTOB [-IV mepuoja ¢ uCnoIb30BaHNEM IEKTPOHHBIX KOH(UTYpaIMii aTOMOB;

M) MOJICIMPOBATH CTPOSHHUE MPOCTEHINIX MOJIEKYJI HEOPTaHUIECKUX W OPTaHUIECKUX BEUIECTB, KPUCTAIIIOB;

H) IPOBOJIUTH PacUeThl 0 XUMUYECKUM (POpPMYJIaM U YpaBHEHHSIM;



0) XapaKTepU30BaTh U3yUEHHbIE TEOPUH;
1) CAMOCTOSATENBHO TOOBIBATH HOBOE ISl ce0s1 XMMUYECKOE 3HAHUE, UCTIOBb3YS ISl ATOTO JIOCTYIHbIE HCTOYHUKH HH(POPMALINY;

Ha yenybojieHHom YypoeHe — TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS YIIyOJICHHOTO Kypca XMMHUU BKIIOUYAIOT TPEOOBAHUS K pe3yiabTaTam
0CBOEHUS 6a30BOTr0 Kypca U AOMOJHUTEIBHO OTPAKAIOT:
1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHHI 00 OOIINX XUMUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;
2) chOpMUPOBAHHOCTh YMEHHUN HCCIIEIOBaTh CBOMCTBA HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB, OOBACHATH 3aKOHOMEPHOCTH IMPOTEKAHUS
XUMHUYECKUX PEaKIU, TPOTrHO3UPOBATH BOZMOXKHOCTh X OCYIIECTBICHNUS,
3) BIazieHue YMEHUSMH BBIBUTATh THIOTE3bl HA OCHOBE 3HAHUU O COCTaBEe, CTPOCHHMH BEIIECTBA M OCHOBHBIX XMMHYECKHX 3aKOHAX, MPOBEPATH UX
SKCIIEPUMEHTAIIBHO, GOPMYIIHPYS 11Eb UCCIICIOBAHMS;
4) BnajieHHe METOJaMHl CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U MPOBEACHUS XUMUYECKUX SKCIIEPUMEHTOB C COOJIOICHUEM MPpaBuil Oe30MacHOi paboThI
C BEIIECTBAMU H JIADOpATOPHBIM O0OpyIOBaHUEM; C(HOPMHPOBAHHOCTh YMEHHM OIMCAHWS, aHAIN3a M OIEHKH JOCTOBEPHOCTH IOITYYECHHOTO
pe3yInbrarta;
5) chOpMUPOBAHHOCTh YMEHHI MPOTHO3HPOBATH, AaHAIM3UPOBATh U OIEHUBATH C TO3HUIMHA IKOJIOTHYECKON OE30MaCHOCTH MOCIEACTBHS OBITOBOM U
MIPOM3BOJICTBEHHOMN JIEATEILHOCTH YEIIOBEKa, CBSA3aHHOM C MepepabOoTKOMN BEIIECTB.

2) B YeHHOCMHO-OpUEHMAYUOHHOU cghepe - TTPOTHO3UPOBATH, AHATM3UPOBATH M OLIEHWBATH MOCIEICTBHS Ui OKPYXKAIOIIEH cpelbl OBITOBOM U
MIPOU3BOJICTBEHHOM NEATENLHOCTH YEIOBEKa, CBA3aHHOM C MepepaboTKON BEIIECTB;

3) B mpyoosoii cghepe - caMOCTOATENTHHO IJIAHUPOBATh U MPOBOJIUTH XUMUUYECKHH SKCIIEPUMEHT, COOMIofas mpaBuia Oe30macHoOil paboThHI ¢
BelIeCTBaMH U JaOOPaTOPHBIM 000PYyTIOBaHHUEM;

4) B cghepe ghuzuueckoii Kynibmypsi - OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHHSIX, OKOTaX M JIPYrUX TpaBMax, CBSI3AHHBIX C BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAaHHEM.

BbInycKHUK HAy4YuTCs:
® XapaKTepHU30BaTh OCHOBHBIE METO/ bl IO3HAHUS: HA0II0/IEHNE, U3MEPEHNE, SKCIIEPUMEHT;
® OIUCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, FA3000pa3HbIX BEIIECTB, BBIACISIS UX CYIIECTBEHHbIE IPU3HAKHY;

® PacKpbIBaThb CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUECKUN 3JIEMEHT», «IIPOCTOE BEIECTBO», «CI0XKHOE BEILIECTBOY,
«BAJICHTHOCTBY, «XUMHUYECKas peaKiys», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;

® PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3MyaTh XMMUYECKHE U (PU3HUUECKUE SIBICHUS;

® Ha3bIBATh XMMHYECKHUE DIIEMEHTHI;

® ONpEAEIATh COCTAB BEIIECTB 110 UX (GopMyIIam;

® OIpeNeNsATh BAJIGHTHOCTh aTOMA AJIEMEHTA B COETUHEHUSX;

® ONpeAETATh TUIl XUMHUECKUX PEeaKLnH;



® HA3bIBATH IPU3HAKU U YCIIOBHS IPOTEKAHUS XUMUYECKHUX PEaKIIMIA;

® BBIABJIATD IIPU3HAKHU, CBUIETENBCTBYIOIME O IPOTEKAHNN XUMUYECKOM pEaKLUU IIPU BBIIIOJHEHUH XMMHUYECKOIO OIIbITa;

® COCTaBJISATH (POPMYITBI OMHAPHBIX COCTUHEHHUIA,

® COCTaBJISITh YPAaBHEHUSI XUMHUUECKHUX PEAKIIMIA;

e coOIr0AaTh MpaBuIIa 6€3011aCHOMN pabOThI NP MPOBEIECHUN OIIBITOB;

® 110JIb30BaThCs J1a00PATOPHBIM 000PYIOBAHUEM U ITOCYIOM;

® BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

® BBEIUHCIIATH MAacCOBYIO JIOJI0 XUMHUECKOTO AJIEMEHTa 10 (hOpMYyJIe COCTUHECHNUS;

® BBIUHCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BEILECTBA IO KOJIMYECTBY, 00BEMY, MACCe peareHTOB WK IPOJYKTOB PEaKLIUY;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA ITPOCTHIX BELIECTB: KUCIOPOia U BOAOPOAA;

® [10J1y4aTh, cOOUpaTh KUCIOPOA U BOAOPO/;

® pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIE BELIECTBA: KUCIOPO, BOJOPO/I;

® PacKphIBaTh CMBICI 3aKOHA ABOrajapo;

® PacKpbIBaTh CMBICI OHATUH «TEII0BOM 3 (eKT peakun», «MOJSPHBIA 00beM»;

® XapaKTepU30BaTh (PU3MUECKHE U XUMUYECKUE CBOWCTBA BOJIbI;

® PacKphIBaTh CMBICI IOHSTHSI «PaCTBOP»;

® BBIYMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C ONIPENEICHHON MaCCOBOM J10JIEW PAaCTBOPEHHOI'O BELIECTBA,

® Ha3bIBATh COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

® XapaKTepHU30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB: OKCUOB, KMCIIOT, OCHOBaHMM, COJIEH;
® OIIPENENATh IPUHAMIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIaCCy COEINHEHUN;

® COCTaBJIATH (HOPMYJIbl HEOPTaHMUECKUX COCTMHEHUI H3YUEeHHBIX KJIACCOB;

® IPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XUMHUUECKHUE CBOMCTBA N3YyUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

® pPacro3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U LIEI0YEH 110 U3MEHEHHUIO OKPACKU MHAMKATOPA;

® XapaKTEpHU30BaTh B3aMMOCBSA3b MEK/Y KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUN;

e packpbIBaTh cMbIc [lepuoauyeckoro 3akona .M. Menneneesa;

® 00BSACHATH (PU3NUYECKHUIM CMBICT ATOMHOTO (ITOPAIKOBOT0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB Pyl U EpUOAA B EPHUOJIUIECKON cHCTEME
JI.1. Menneneera;

® 00OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/IesIax MaJIbIX NEPUOOB U TJIaBHBIX MOJIPYIIIL,
® XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHTHI (0T BOJOpOAA A0 KaJlbliMs) Ha OCHOBE MX MOJIOKEHUs B mepuoandeckoi cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOCHHUSI X aTOMOB;



® COCTaBJIATh CXEMbI CTPOCHMSI aTOMOB IepBbIX 20 3JIeMeHTOB nepuoanyeckoit cucremsl [[.1. Menneneena;

® PACKPBIBATh CMBICI TIOHITHI: «XUMHUYECKAS CBS3bY, «IJIEKTPOOTPUIIATCITLHOCTDY,

® XapaKTepU30BaTh 3aBUCUMOCTh (PU3NICCKUX CBOMCTB BEIIESCTB OT TUIA KPUCTAJUTMUECKOMN PEIIeTKHY;

® OMpEENISATh BUJ XUMHUUECKOUN CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;

® N300paKaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUJIAMU XUMHUYECKHUX CBS3EH;

®PACKPBIBATH CMBICH MOHATUH «HOHY», «KAaTHOHY, «AHUOHY, «AJICKTPOJIUTHI), «HEIIEKTPOIHUTHI», «IJICKTPOIUTHICCKAS JUCCOLMAIHY, OKHCIUTEIIbY,
«CTEIICHb OKHCIICHUSY «BOCCTAHOBHTCIbY, KOKHCIICHHE), «BOCCTAHOBIICHHC,

® OIpEEIATh CTEIICHb OKUCIICHHUS aTOMa JIEMEHTAa B COCIMHCHUU;

® PacKpPBIBATh CMBICI TEOPUHU IJICKTPOJUTHUECKON AUCCOIMALIIH;

® COCTaBJIATh YPABHEHHUS JIEKTPOJIUTHUECKON TUCCOLIMAIUNA KUCIIOT, IIEJIOYEH, COJIEH;

® O0OBSICHITH CYIIIHOCTh MPOIIECCa IIEKTPOIUTHICCKON JUCCOIUAIIIN U PEAKIIUH HOHHOTO OOMCHA;

® COCTABJISITH MOJIHBIE M COKPAIllEHHbIE HOHHBIC YPaBHEHUS peaklMu 0OMEHa;

® OMpeEISITh BO3MOXHOCTh MPOTEKAHUSI PEaKIIMii HOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKIIMHU, TTOATBEPIKIAIONINE KAUeCTBEHHBIA COCTaB PA3IMYHBIX BEIIECTB;

® OTpEEISITh OKUCIUTENb U BOCCTAHOBUTEIB;

® COCTaBIIATh YPAaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN;

® Ha3bIBATh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIHH;

® KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIIMH 110 PA3ITUYHBIM MIPU3HAKAM;

® XapaKTepU30BaTh B3AaMMOCBSI3b MEK/Iy COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

® POBOJIUTH OTBITHI TIO TTOJTYUYEHHUIO, COOUPAHUIO U U3YUCHUIO XUMUYECKIX CBOIMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIOroO ra3a, aMMHaKa,

® pacro3HaBaTh OIBITHBIM ITYTEM ra3000pa3HbIe BEIECTBA: YTIICKHUCIBIA ra3 1 aMMHaK;

® XapaKTepU30BaTh B3aMMOCBSI3b MEK/Iy COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAJIOB;

®HA3BIBATH OPTAaHMYECKHUE BEIECTBA MO UX (PopMysie: MeTaH, 3TaH, STUJICH, METaHOJI, STAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsi KUCJIOTA,
CTeapHHOBas KUCIIOTA, OJIEMHOBAs! KUCIIOTA, TIIH0K03a;

® OIICHUBATh BIUSHUE XUMUYECKOTO 3arPsI3HCHUS OKPYXKAIOIIEH Cpelbl Ha OpPraHU3M YEI0OBEKa;

® TPaMOTHO 0OpaIIaTHCS C BEIIECTBAMH B TIOBCEIHEBHOMN KU3HU

® ONpe/ENsATh BO3MOXKHOCTh MPOTEKAHUSI PEAKIUNA HEKOTOPBIX MPEACTaBUTENEH OPraHMYECKHUX BEIIECTB C KHUCIOPOIOM, BOJAOPOJIOM, METallJIaMu,
OCHOBAaHMSIMH, TaJIOTE€HAMHU.

e KiIacCU(PUIMPOBATH XMUMHYECKHUE DJIEMEHTHl Ha METAJIbl, HEMETAJUIbl, DJIEMEHTHI, OKCHIBl M THUIPOKCHUIBI KOTOPHIX aM(pOTEPHBI, U WHEPTHHIC
3J€MEHTHI (Ta3bl) JJ1s1 OCO3HAHUS BaXKHOCTH YIOPSAOUYEHHOCTH HAyYHBIX 3HAHUH;

® pacKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menneneena;

® ONMKCHIBATH M XapPaKTEPU30BATh TAOIMUYHYIO (POPMY MEPUOTUIECKON CUCTEMBI XUMUUECKHUX JIEMEHTOB;



® XapaKTEepU30BaTh COCTAB aTOMHBIX SJEP W pacHpeAcsiCHUE YUCia JIEKTPOHOB IO AJIEKTPOHHBIM CIOSIM aTOMOB XMMHYECKHUX 3JIEMEHTOB MajlbIX
MEPUOJIOB NMEPUOIUYECKON CUCTEMBI, & TAKXKE KaJIUsl M KAJIbLIUS;

® pPa3anMyaTh BUIbl XUMUYECKOW CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJIIPHYIO M METAJUIMYECKYIO;

® N300paKaTh ICKTPOHHBIC (HOPMYJIBI BEIIECTB, 0OPa30BaHHBIX XUMHUYECKHUMU CBS3SIMU PA3HOTO BHUJIA,

® BBISBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTALTNYSCKON peleTKH (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METaJUTHYECKOM );

® XapaKTEPHU30BaTh XUMHUUECKHUE HIEMEHTHI U UX COSAMHCHHS Ha OCHOBE TIOJIOKEHUS DJIIEMEHTOB B TIEPUOIMYECKON CHUCTEME M OCOOCHHOCTEH CTPOCHUS
HUX aTOMOB,;

® OIMCHIBATh OCHOBHBIC MPEANOCHIIKN OTKpbITUA J[.M. MenaeneeBbIM NEPpUOAMYECKOr0 3aKOHA U MEPUOIMYECKON CUCTEMbI XUMUUYECKUX 3JIEMEHTOB U
MHOT000Pa3HYI0 HAYYHYIO JACSITEILHOCTh YICHOTO;

® XapaKTepu30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUCHHE MEPHUOJUYECKOTrO 3aKOHA U MEPUOAMYECKOM CHCTEMbl XMMHUYECKUX 3jieMeHTOB JI.U.
Menpaeneena;

® 0CO3HABAaTh HAYYHBIE OTKPBITUS KaK PE3YJIbTAT JIUTEIbHBIX HAOIIOCHHM, ONTBITOB, HAYYHOU MTOJIEMHUKHU, TTPEOJIOJICHUS TPYITHOCTEH U COMHEHUH.

® OMpeeNATh MPUHAMICKHOCTh HEOPTaHUYECKUX BEIIECTB K OAHOMY U3 M3YyYEHHBIX KJIACCOB/TPYIIN: METAJIbl U HEMETAJUIbl, OKCUIbI, OCHOBAHUS,
KHCJIOTEI, COJIH;

® COCTABJIATH (DOPMYITBI BEIIECTB 110 MX HA3BAHUSIM;

® ONPEACIISITh BAJICHTHOCTD U CTEIIEHb OKUCIICHHS JJIEMEHTOB B BELIECTBAX;

® COCTaBIIATH (DOPMYIIBI HEOPTAHUYECKUX COCTUHEHHI M0 BAJIEHTHOCTSM M CTEMEHSM OKHCIIECHUS SJIEMEHTOB, a TAak)Ke 3apsijiaM MOHOB, YKa3aHHBIM B
Ta0JIUIE PACTBOPUMOCTH KUCTIOT, OCHOBAHUHN U COJICH;

® OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX U XMMHUECKUX CBOWCTB MPOCTHIX BEIIECTB U UX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX dJIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPUOOB;

® Ha3bIBATh OOIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIE SISl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBATh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE sl KaXKJIOTO Ki1acca BEIIEeCTB;

® [IPUBOJIUTH IIPUMEPBI PEAKLIUN, IIOJATBEPKAAIOIIMX XUMAYECKHUE CBOMCTBA HEOPraHUYECKUX BEILECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;

® ONPEACIISAThH BEIIECTBO — OKUCIUTEIb U BEIIECTBO — BOCCTAHOBUTEND B OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIMAX;

® COCTaBIIATH JIEKTPOHHBIN OajJaHC MO MPEUTOKEHHBIM CXeMaM PeaKITuii;

® IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TTOJITBEPKIAIOIINE XUMUIECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB;

® TIPOBOJUTH JTAOOPATOPHBIE OMBITHI MO TOMYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHCIOPOJAA, YIIEKUCIOro raza, aMMHUaKa;
COCTaBJIATh YPABHEHHUSI COOTBETCTBYIOIINX PEAKIIHI.

BBINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:

® BBIJIBUTATh M MPOBEPATH IKCIEPUMEHTAITHHO TUIOTE3hl O XMMHYECKUX CBOMCTBAX BEIIECTB HAa OCHOBE MX COCTaBa M CTPOEHUS, MX CIHOCOOHOCTH
BCTYIAaTh B XUMUYECKHE PEAKIINH, O XapaKTePe U MPOIYKTAX PA3IHMUYHBIX XUMUUECKUX PEAKIIHIL;



® XapaKTepu30BaThb BEUIECTBA II0 COCTaBy, CTPOCHMIO W CBOMCTBaM, YCTAaHABIMBAaThb IPUYMHHO-CICIACTBCHHBIC CBA3M MEXAY JaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;

® COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE MOHHBIE YPABHEHUS 110 COKPALLEHHBIM HOHHBIM YPaBHEHUSM,;

® [IPOTrHO3UPOBATH CIIOCOOHOCTh BEILIECTBA MPOSBIATh OKUCIUTENIbHbIE NIM BOCCTAHOBUTENIbHBIE CBOICTBA C YYETOM CTEIIEHEH OKUCIIEHUS JIEMEHTOB,
BXOJAIIUX B €r0 COCTaB;

® COCTaBJIATh YPaBHEHHUs PEAKIIMil, COOTBETCTBYIOIIUX IIOCIEA0BATEIbHOCTH IIPEBPALICHUN HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

® BBIJIBUTaTh U NPOBEPSTH SKCIIEPUMEHTAIBHO THIIOTE3bl O pe3yibTaTaX BO3JCHCTBUSA pa3iMyHbIX (AKTOPOB HA M3MEHEHHE CKOPOCTH XMMHYECKOM
peakuuu;

® 1CII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS JIIsl SKOJIOTMYECKH IPaMOTHOIO [TOBE/ICHUS B OKPYXKalOIIeH cpene;

® LCIOJIb30BaTh NPUOOPETECHHBIE KIIFOUEBbIE KOMIIETEHLIUHU MPH BHIMOJIHEHUH MIPOEKTOB U Y4eOHO-UCCIIEA0BATENbCKUX 3aau M0 U3yYEHUIO CBOMCTB,
CIOCOOOB MOJYYSHHsI U PACIIO3HABAHUS BEILECTB;

® 00BEKTUBHO OLIEHUBATh UH(OPMALIMIO O BEIIECTBAX U XUMUYECKHX ITpoLeccax;

® KPUTHUYECKU OTHOCUTHCA K IICEBIOHAYYHOU MH(OpMaLMU, HEJOOPOCOBECTHOI peKiiaMe B cpelICTBaX MacCOBON MH(POPMALIUY;

® 0CO3HABaTh 3HAYECHHE TEOPETUUECKUX 3HAHUHI 0 XUMHHU JUIsl TPAKTUYECKOU JEATEIIBHOCTH YEIIOBEKA;

® CO3/1aBaTh MOJICITH M CXEMBI JUIsl PEHICHUs y4eOHBIX U TO3HABATEIBHBIX 33/1a4;

MIOHUMAaTh HE0OXOIMMOCTh COOIOICHUS MPEANUCAHNHN, TPelaraéMblX B MHCTPYKIMSIX MO UCIIOJI30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUHU U JIp.

® 0CO3HABAaTh 3HAYECHUE TEOPETUUECKUX 3HAHUN JJI IPAKTUYECKOU EATEIbHOCTH YEII0BEKA;

® OIUCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOI'O aHaJln3a;

® NIPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJUUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB ISl OOBSICHEHUS U MPEABUACHUS CBOMCTB KOHKPETHBIX
BEILIECTB;

e pa3BUBaThb MH(MOPMAIIMOHHYIO KOMIIETEHTHOCTb MOCPEICTBOM YIJIyOJIeHUs 3HAHUW 00 MCTOPUM CTAHOBJICHHUS XMMHUYECKOM HAyKH, €€ OCHOBHBIX
MTOHSATUH, IEPUOINYECKOT0 3aKOHA KaK OJJTHOTO M3 BAKHEUIINX 3aKOHOB IIPUPOJBL, & TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHUKH.

® 00BACHATH CyTh XUMUYECKUX MTPOLIECCOB,;

® Ha3bIBATh [IPU3HAKHU U YCIOBUS IPOTEKAHNUS XUMUYECKUX PEAKLINN;

eyCTaHABJIMBATh MPUHAIEKHOCTh XMMHUUECKON PEaKIMU K OMPEeICHHOMY THIy [0 OJHOMY U3 KiIacCH(UIMPOBAHHBIX MPU3HAKOB: 1) MO yucity u
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEaKIMU (PeaKLUu COSAMHEHUS, pa3IoKeHus, 3aMellieHHsI 1 0OMEeHa); 2) 1O BbIJICJIEHUIO WIN MOTJIOIEHHIO
TEIUIOTHl (peakUuu SK30TEPMHUYECKHE U SHIOTEPMHYECKHE); 3) MO HM3MEHEHMIO CTENeHEW OKMCIEHUS XMMHUYECKHUX DJIEMEHTOB (OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIEC PEAKIIMN); 4) 10 00paTUMOCTH Tpoliecca (peakluu 0OpaTUMbIe 1 HEOOpaTUMBIE);

® Ha3bIBAaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

® Ha3bIBaTh (DAKTOPHI, BIUSIOMINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS;

® COCTaBJIATh YPABHEHUS JICKTPOIUTHUECKON JUCCOLMALIUK KUCIIOT, IIeTI04Ye, CoIel; MOMHbIE U COKpAIllEeHHbIE HIOHHbIE YPaBHEHUS peakiuii oOMeHa;
YPaBHEHUS OKUCIUTENBHO - BOCCTAHOBUTEIIBHBIX PEAKLIUN;



® [IPOrHO3UPOBATh MPOIYKThl XUMHUUECKUX Peakuii o opMysaM / Ha3BaHUSAM MCXOJHBIX BELIECTB; ONPENENATh UCXOAHBIE BEllecTBa 110 popmynam /
Ha3BaHUSAM NIPOJYKTOB peaKIH;

® COCTaBJIATb YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHUX ITOCJICAOBATCIBHOCTU (((LICHO‘IK@))) HpeBpaH_leHI/If/'I HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB;

® BbIABJIATH B IIPOLCCCC SKCIICPUMCHTA IIPU3HAKHU, CBUACTCIBCTBYIOIIUEC O ITPOTCKAHUN XUMHYECKON pPCaKknuu;

® TOTOBUTB PAaCTBOPHI C ONPEICIICHHOW MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;

® ONpEACIATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIOT U LIEJIOUEH 110 U3MEHEHUIO OKPACKH MHIAUKATOPOB;

® [IPOBO/IUTh KAUECTBEHHbIE PEAKIIUH, IOATBEPKIAIOIIME HAJTMYUE B BOJHBIX PACTBOPAX BEILECTB OT/AEIbHBIX KATUOHOB U aHUOHOB.

BI)IHyCKHI/IK IIOJIYYHUT BO3BMOXKXHOCTb HAYYUTBCA:

® COCTaBJIATh MOJICKYJISIPHbIE U TIOJIHbIC HOHHbIE YPAaBHEHUS [0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

® [IPUBOJUTH IPUMEPHI PEaKIMi, TOATBEPXKIAIOIINX CYLLIECTBOBAHUE B3aMMOCBSI3U MEX /1Y OCHOBHBIMHU KJIacCaMH HEOPraHMYECKUX BEIIECTB;

® [IPOTHO3MPOBATH PE3YIBTATHI BO3ACHCTBUS PA3ITUUHBIX (JAKTOPOB HA CKOPOCTh XUMUYECKOH pEaKIii;

® NIPOTHO3MPOBATH PE3YIBTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

* IPaMOTHO 00pallaThcs C BEIIECTBAMU B IOBCEIHEBHOM JKU3HY;

* 0CO3HaBaTh HEOOXOJMMOCTb COOJIIOIEHUS MPaBHJI SKOJIOIMUYECKH 0€301acHOr0 OBEJCHNS B OKpY KaroIlel IpupoaHoil cpene;

* [IOHUMAaTh CMBICI U HEOOXOJUMOCTh COOJIOJEHUS MPEINUCaHUM, MpeaaraéMblX B MHCTPYKIUSIX 110 UCIOJB30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUU U Ap.;

* HCIOJIb30BaTh MPUOOPETEHHBIE KIHOYEBbIE KOMIIETEHTHOCTH IPU BBIOJHEHUH HCCIEAOBATEIbCKUX MPOEKTOB MO HM3YYEHHIO CBOMCTB, CIIOCOOOB
MIOJIyYEHUS U pacllO3HABaHUs BELIECTB;

* pa3BUBAaThb KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Yysl CPEJCTBA YCTHOM M MUCbMEHHOW KOMMYHUKAIIMM MIPH paboTe ¢ TEKCTaMH y4eOHUKA U
JIOTIOTHUTEBHON JIUTEPATypOl, CIPAaBOUYHBIMH Ta0JIUIIaMH, MPOSIBIISITH TOTOBHOCTh K YBKEHUIO MHOM TOYKHU 3pEHUS MPH 00CYKIEHUU Pe3yIbTaTOB
BBITIOJTHEHHON paOoThI;

* OOBEKTHBHO OIICHMBAaTh MH(OpPMAIMIO O BELIECTBAX M XUMHMUYECKUX Hpolleccax, KPUTHYECKH OTHOCUTHbCS K IICEBJOHAy4yHOH HH(OpMaIum,
He0O0POCOBECTHOM peKiiaMe, KacaroIIecsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUH JUIS PAKTUYECKOM IEATEIBHOCTH YEIOBEKA;

* OIIMCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI JIOTHKY CUCTEMHOI'0 aHalln3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOINYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsl OOBSICHEHUS U TMPEIBUICHUS CBOWCTB KOHKPETHBIX
BELIECTB;

* pa3BUBaTh MH(OPMAIMOHHYIO KOMIIETEHTHOCTb MOCPEICTBOM YINIyOJ€HHs 3HAHMM 00 MCTOPHM CTAaHOBJICHUS XWMHYECKOH HayKH, €€ OCHOBHBIX
MOHATHM, TIEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEHUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX TIOCTHIKEHUSAX HAYKU U TEXHUKU.

* COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIINIL, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIACCAMHM HEOPTaHUYECKHUX BEIIECTB;



* IPOrHO3UPOBATh PE3YyJIbTATHI BO3AEHCTBUS Pa3IMUHBIX (DAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUECKON PEeaKlny;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTO PaBHOBECHSI.

* IPOTHO3UPOBATh XUMUYECKUE CBOKCTBA BELIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTDH BEILECTBA MPOSABIIATH OKUCIUTEIBHBIE UM BOCCTAHOBUTENBHBIE CBOMCTBA C YUETOM CTENEHEN OKHUCIEHUS 3JIEMEHTOB,
BXOJAIIUX B €r0 COCTaB;

* BBISBJIATH CYIIECTBOBAHME N'EHETUYECKON B3aUMOCBSI3M MEXKY BELIECTBAMHU B PANlY: IIPOCTOE BEIIECTBO — OKCUJ — I'MAPOKCHJI — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOCKTHI 110 UCCIIETOBAHUIO CBOMCTB BEILECTB, MMEIOIIMX BAKHOE MPAKTUYECKOE 3HAYCHHUE.

* JIe1aTh YMO3AKIIOUEHUs (MHAYKTUBHOE U 10 aHAJIOTMH) U BBIBOJIbI HA OCHOBE apryMEHTalUU.

Conepxanue yueOHOT0 nmpeaMeTa

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axon /I. U. MenpgesieeBa

OcHogHble ceedenusi 0 cmpoeHuu amoma. SIapo: TPOTOHbI U HEUTPOHBI. M30TOMNbBI. DNEKTPOHBI. DJIEKTPOHHAsT 000JI0UKA.
DOHepreTudeckuil ypoBeHb. (OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX OOOJOYEK aTOMOB AJIEMEHTOB 4-r0 M 5-TO IMEepuoaOB
nepuoandeckoi cucrembl J[. WM. MengeneeBa (mepexoaHbix 3ieMeHTOB). lloHsitue 00 opOuTansx. s- W p-opOUTAIIH.
DJeKTpOHHBIE KOH(UTYpaLlMM aTOMOB XUMHUECKHUX 3JIEMEHTOB.

Ilepuoouueckuti 3axon /]. U. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. Otkpsitue . 1. MenneneeBsiM nepruoan-
YECKOI'0 3aKOHA.

ITepuomnueckas cucrtema xumudeckux snemeHtoB JI. M. MenneneeBa — rpaduueckoe OTOOpaKEHHE MEPHOIUYECKOTO
3aKkoHa. PU3NYECKUI CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTA, HOMEpa IEepUuoJa U HOMEpA Ipynnbl. BaleHTHBIE 3JEKTPOHBI.
[TpyunHBI U3MEHEHUS CBOMCTB 3JIEMEHTOB B MEPHOaX U TPyInax (TIaBHBIX MOATPYIIIAX).

[Tonoxenue BoAOPOIa B IEPUOAUUYECKON CUCTEME.

3HaueHHUE MEPUOINYECKOT0 3aKOHA U MEPUOJAMYECKON cucTeMbl XUMHUUecKkuX 3iemeHToB J[. M. MenaeneeBa st pa3BUTUA
HAyK{ U TOHUMAaHUSI XUMUYECKON KapTHUHBI MUPA.

JeMmoHncTpanum. Paznuunsie Gopmbl nepuoanyueckoi cucteMbl XumMmuueckux siemenToB J. . Menzaeneesa.

Tema 2. CTpoeHue BemecTBa
Honnasa xumuueckas cea3b. Katnonsl u annonsl. Kiaccudukanus nonos. Monnsie kpuctammieckue pemerku. CBoicTBa
BEILIECTB C ’TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.



Koeanenmnasa xumuueckas ce:a3b. DIEKTPOOTPULATENBHOCTh. llojisipHAas W HenoysApHas KOBAJIEHTHBIE CBA3U. JIUIOJIb.
[TonsspHOCTH CBSI3U U MOJSIPHOCTH MOJEKYJbl. OOMEHHBIM M JTOHOPHO-AKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU
CBsA3U. MOJEKyISIpHBIE M aTOMHBIE KpUCTaININYeCKUe pemeTkd. CBOMCTBA BEUIECTB C 3TUMH TUIIAMH KPUCTAIMYECKUX PEIIETOK.

Memannuueckas xumuueckas cea3b. OCOOEHHOCTH CTPOEHMsI aTOMOB MeETaJIoB. MeTalaudeckass XUMUYecKas CBSI3b U
MeTaJInYeCcKasi KpucTaJmindeckas pemerka. CBONCTBA BEIIECTB C 3TUM TUIIOM CBSI3H.

Booopoonas xumuueckas cea3zb. MeXMONEKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAsE BOJAOPOJHAs CBS3b. 3HAUYEHUE BOAOPOIHOMN
CBSA3M JIJIS1 OpTraHU3alMK CTPYKTYp OMOTIOJIUMEPOB.

Ilonumepwvr. IlnacTMaccsl: TEPMOIUIACTBI M PEAKTOIUIACTBI, MX NPEACTABUTEIN W NpPUMEHEHHE. BoOJIOKHA: TPUPOIHBIE
(pacTUTENbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHbBIE U CUHTETUUYECKHUE), UX MTPEACTABUTENN U IPUMEHEHUE.

l'azoobpasznoe cocmosnue sewjecmea. Tpu arperaTHbIX COCTOSIHHS BOAbl. OCOOEHHOCTH CTPOEHHMS Ta30B. MoJIApHBII 00beM
ra3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX TPUPOAHBIX CMECEl: BO3AYX, NMPUPOJHBIN ra3. 3arps3HeHre atMoc(epbl (KUCIOTHBIE IOXK[IH,
MapHUKOBBIN 3 (deKT) u 6opbda ¢ HUM.

[IpencraButenu ra3o00pa3HbIX BEIIECTB: BOAOPOJ, KHUCIOPOA, YIJIEKUCIbIA Ta3, aMMuakK, »TwieH. MX mnomyuyeHnwue,
coOupaHue U pacro3HaBaHUE.

Kuokoe cocmosanue eewgecmea. Bona. Ilorpedbnenue Boabl B ObITY M Ha MPOU3BOACTBE. JKECTKOCTh BOJABI U CIIOCOOBI €€
YCTPaHEHHUS.

MunepanbHble BOJbI, UX UCIOIb30BAaHUE B CTOJIOBBIX U JICUEOHBIX LIETSX.

XKunkue kpucTamibl U UX IPUMEHEHUE.

Teépooe cocmosinue eewjecmeéa. AMOpQHBIE TBEpIblE BEIIECTBA B NPUPOAE U B KU3HU YEIOBEKAa, WX 3HAYEHUE U
puMeHeHne. Kprucrtammmyeckoe CTpOeHrE BENIECTBA.

Jlucnepcuvle cucmemul. IlonsiTe 0 nucnepcHeIX cuctemax. JucnepcHas ¢aza um gucnepcuonHas cpeaa. Knaccuduxanus
JUCHEPCHBIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHUS IUCIIEPCHON Cpeibl U IUCTIEPCUOHHOM (a3bl.

['pyboaucniepcHbie CUCTEMBI: AIMYJIbCUU, CYCTIEH3UU, a9PO30JIH.

ToHKOIMCTIEPCHBIE CUCTEMBI: TEJIM U 30J1U.

Cocmae eewjecmeéa u cmeceu. BelecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEILIECTB.



[lonsitue «moys» M €€ pa3HOBUIHOCTH: MAaccoBasi (IOJIs1 DJIEMEHTOB B COCIMHEHHUM, JIOJII KOMIIOHEHTa B CMECH — JIOJIS
npUMecel, 0 PacTBOPEHHOTO BEIeCTBA B pacTBope) W oObeMHas. Jlois BbIXOAa MPOJIYKTa PEaKlUd OT TEOPETUUYECKU
BO3MOKHOTO.

Tema 3. Xumunueckue peakuuu

Peaxyuu, uoywue 6e3 uzmenenuss cocmasa eewyecms. AJOTPOIUS U AJTUIOTPONHBIE BUIOM3MEHEHUS . [IprUurHbI altoTponuu
Ha TIpuMepe MoauduKaIui Kuciopoaa, yriaepoaa u gochopa. O30H, ero OMOIOTHIECKast POJIb.

N3omepsl u n3omepusi.

Peaxyuu, uoywue c usmenenuem cocmaea eewjecmg. PeaklmM COEIUHEHUs, Pa3JOKEHHs, 3aMEUIEHUsT W OOMeHa B
HEOPraHWYEeCKOM M OpraHMYeckorl Xxumuu. Peakuuu 5Kk30- M sHOOTepMHUYecKHe. TeruioBod 3PQPexkT XUMHUECKOW peakuud U
TEPMOXUMHYECKNE YPABHEHHUS. Peakiinm ropeHnsi, Kak 4aCTHBINA CIIy4aill 9K30TEPMUYECKUX PEAKIIUIM.

Cxopocmb xumuueckou peaxyuu. CKOPOCTh XUMHUYECKOW PEAKIMU. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKUUH OT
MPUPOBI PEArupyroUIMX BEIIECTB, KOHUEHTPALMH, TEMIIEPATYpPhl, MJIOMIAM MOBEPXHOCTH CONPUKOCHOBEHMS U KaTajn3aTopa.
Peakuun romo- u rereporeHHsle. [loHsTHE O KaTanu3e M KaTanuzatopax. PepMeHThl Kak OHOJIOTMYECKUE KaTaau3aTophl,
0COOEHHOCTH UX (YHKIIMOHUPOBAHUS.

Obpamumocmov xumuueckux peaxyuti. HeoOpaTumble M oOpaTumble XUMHUYecKHe peakiuu. COCTOSIHHME XUMHUYECKOIo
paBHOBecHs Jisi OOpaTHMMbIX XUMHUYECKMX peakuui. CrocoObl CMEIIEHUS XMMHUYECKOrO paBHOBECHUsSI HA INPUMEpPE CHUHTE3A
ammuaka. [lonsatue 06 OCHOBHBIX HAyYHBIX MPUHIUIIAX TPOU3BO/ICTBA HAa IPUMEPE CUHTE3a aMMHUaKa WA CEPHON KUCIIOTHI.

Ponb 60061 6 xumuueckoii peakyuu. VIcTuHHBIE pacTBOPBI. PacTBOpUMOCTD U Kilaccu(uKalys BEIIECTB 10 3TOMY MPU3HAKY:
pacTBOpHUMBbIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DNEKTPOJIUTHI U HEINIEKTPOJIUTHI. DIEKTPOJIUTAYECKAs Auccolranusi. KHCIoThl, OCHOBaHUS U COJU C TOUYKHU 3PEHHS TEOPUU
ANEKTPOTUTUUECKOIN TUCCOLUALINH.

XVWMHUYECKHE CBOMCTBA BOJbI: B3aUMOJICUCTBHE C METa/lIaMHU, OCHOBHBIMHU M KHCIOTHBIMH OKCHUIAMH, PA3JIOKEHUE U
o0pa3oBaHNE KPUCTAJUIOTUAPATOB. Peakinu ruipaTaii B OpraHMuecKo XUuMUHU.

T'uoponuz opeanuueckux u Heopeanuueckux coeoureruti. Heoopatumslit rugposin3. OOpaTUMBbIN THAPOIU3 COJICH.

['unponu3 opraHUYecKHX COEIMHEHUW M €ro MPaKTUYeCKOe 3HAYeHUE MJIsl MOJYyYEHHs] THAPOIM3HOIO CHOUPTA W MbLIa.
buonoruueckas poip rupoiIn3a B IJIACTUYECKOM U SHEPTeTUYECKOM OOMEHE BEILIECTB U SHEPTUHU B KIIETKE.

Oxucaumenvro-eoccmanosumenvuvie peakyuu. CteneHb okuciaeHus. OmnpeneieHHe CTENEHH OKUCICHHUs 1Mo (opmylie
coequHeHus. [loHsTe 00 OKUCIMTENHbHO-BOCCTAHOBUTEIBHBIX peakiusix. OKuCIeHHEe M BOCCTAaHOBJIEHHE, OKHCIUTENb U
BOCCTAHOBUTEIb.



SHCKTPOJII/IB. 9J'I€KTpOJII/I3 KaK OKHMCIHUTEIbHO-BOCCTAHOBUTECIIHLHBIN Imponccc. 9H€KTpOJ'IH3 paciliaBOB W pPacTBOPOB Ha
IMpUMCEPC XJIopuaa HaTpu-. HpaKTI/IquKOC MMPUMCHCHHC JJICKTPOJIN3A. SHCKTPOHHTI/I‘{GCKOC IMOJIYYCHHUC AJIFOMUHHA.

Tema 4. BeecTBa u X CBOICTBA

Memannvl. B3auMoaeicTBIE METANIOB ¢ HEMETaJUIaMH (XJIOpOM, CEpOM M KHUCIOpPOoJoM). B3auMojielicTBue IIEIOYHBIX U
HIEJIOYHO3EMENBHBIX METAJJIOB C BOJOW. DJIEKTPOXUMHUYECKUW PsJi HANPSHKEHW METauioB. B3anmoaeicTBHE METAIOB C
pPacTBOpPAMH KUCJIOT U COJIel. AITIOMUHOTEpMUS. B3aumoielicTBre HATpUs ¢ ITAHOJIOM U (PEHOJIOM.

Koppo3ust metannos. [ToHsITHE 0 XUMHUECKON U DJIEKTPOXUMHUYECKON KOPPO3UU MeTaIIOB. CIOCOOBI 3alIUThl METAJIOB OT
KOpPPO3UHU.

Hememannvi. CpaBHUTEIbHAsT XapaKTEPUCTUKA TaJOr€HOB KaK HauWOOJee TUIHMYHBIX MPEICTaBUTENICd HEMETalIoB.
OkucnauTenbHble CBOMCTBA HEMETAIOB (B3aUMOJIEUCTBHME C METAZIaMU U BOJIOPOJIOM). BoccTaHOBUTENIbHBIE CBOWCTBA
HEMETaJIOB (B3aUMOJICUCTBUE C 00JIee PIEKTPOOTPUIIATEILHBIMUA HEMETANIAMH U CJIOKHBIMU BEIIECTBAMHU-OKUCIUTEIISIMH ).

Kucnomul neopeanuueckue u opeanuyeckue. Knaccudukanusa kuciaor. XUMUYECKUE CBOWCTBA KHUCIOT: B3aUMOJICUCTBHUE C
MeTaJUIaMH, OKCHUJAMU METAJJIOB, THAPOKCUIAMUA METAJIOB, COJISIMU, criupTamu (peakuus stepudukanun). OcoObie cBOMCTBa
a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

OcHosanusi Heopeanuyeckue u opearudeckue. OCHOBaHUA, WX KiaccuuUKaius. XUMHYECKHE CBOWCTBA OCHOBAHWM:
B3aMMOJEUCTBUE C KUCIIOTAMU, KUCJIOTHBIMUA OKCHUJIAMU U COJISIMU. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukainus coneil: cpeqHue, KUCIble U OCHOBHBIE. XHMMHYECKHE CBOICTBA COJICH: B3aUMOJCHCTBUE C
KUCJIOTaMH, IIeJI0YaMM, MeTauilaMu U cojisiMu. [IpeacraBurenu cojied U X 3HaueHHWE. XJIOPUJ HATpusi, KapOOHAT KajbIusi,
dbochar xanmpuus (CpemHHE COJIM); TUAPOKAPOOHATHI HATPUSI U aMMOHMS (KHCJbIe COJM); Tuapokcokapoonat memu (II) —
MaJlaxuT (OCHOBHAsS COJIb).

KadecTBeHHbIE peakluy Ha XJIOPUI-, CyJb(]arT-, U KapOOHAT-aHMOHBI, KATHOH aMMOHUSs, KaThoHsI xkene3a (I1) u (111).

I'enemuueckasn c6:a3b MedHcOy KiAccamu HEOPeaHUYeCKUx U opeanuyeckux coeourenuu. IIOHATHE O T€HETUYECKOUN CBSI3U U
reHEeTUYECKUX psanax. ['eHeTmdeckuil psyg Metaia. ['eHeTtmdeckuit psjg HemeTtawia. OCOOEHHOCTH T€HETHMYECKOTO psija B
OPraHUYECKON XMMUHU.

Tema 5. Xumus u o0umecTBo
Xumus u npou3e00cmeo. XuMU4ECKasi IPOMBIIIJIEHHOCTb, XUMUYECKask TeXHOIOTUA. ChIpbe IJI1 XUMUYECKON
MIPOMBIIUICHHOCTH. Boa B XMMUYECKOW MPOMBIIIUIEHHOCTH. DHEPIHs JUIsl XUMUYECKOr0 MPor3BoACTBA. HayuHble mpUHIUIIBI



XUMHYECKOTO TPOU3BOJICTBA. 3aIIUTA OKPYKAIOIIECH Cpelibl MU OXpaHa TpyAa NPU XUMUYECKOM MPOU3BOACTBE. OCHOBHBIE CTAITUH
XUMHUYECKOTO IPOM3BO/ICTBA (aMMHaKa U MeTaHoJia). CpaBHEHHE MTPOU3BOJCTBA ITUX BEIECTB.
Xumus u cenvckoe xo3ancmeo. XUMU3ALMS CEIbCKOTO X035MCTBA U €€ HanpaBieHus. PacTeHns U moyBa, MOYBEHHBIN
nornomiaromuit komruieke (IT1K). Y gobpenns u ux knaccudukamnus. XMMHUUYECKUE CPEICTBA 3alUThl paCTCHUH.
OTtpuiiaTesbHbIE TOCIEICTBUS MPUMEHEHUS NMECTULIMIOB U O0phOa ¢ HUMH. XUMH3alMs )KUBOTHOBOJICTBA.
Xumusn u Ixon02us. XuMUYECKOE 3arpsi3HEHNUE OKpY Karomien cpeanl. Oxpana rufipocdepbl OT XUMHUYECKOTO 3arpsi3HEHU.
OxpaHa OYBBI OT XUMUUYECKOT0 3arpsisHeHus. OxpaHa atMoc(epbl OT XMMUYECKOT0 3arpsizHeHus. OxpaHa (yiopsl u GpayHsl OT
XUMHYECKOTO 3arpsi3sHEHUs. BUOTEXHOJIOTUS U TeHHAs UHXKEHEPUS.
Xumun u nogceonegHasn Hcu3ns yenosexa. Jlomamnss anreuka. Moroiue u ynctsimue cpeacrsa. Cpeacrsa 00pbObI ¢
OBITOBBIMH HaCEKOMBIMU. CpeICTBA TUYHON TUTUEHBI U KOCMETUKHU. XUMUS U TTUIa. MapKupoBKa yakOBOK MUIIEBBIX
MIPOJAYKTOB U MIPOMBIIIJIEHHBIX TOBAPOB M YMEHUE UX YUTATh. DKOJIOTHUS KUIUIA. XUMHUS U TCHETHKA YeJIOBEKa.
JemoncTpanun. Mojenu npou3BOACTBAa CEpHOM KUCIOTH M aMmMmuaka. Kosekius yaoOpenuit u nectuiiuoB. O0pasiibl CpeicTB
OBITOBOI XMMUHU U JIEKAPCTBEHHBIX MpenapaTtoB. Kojiekiuu cpeicTB TMTHEHBl U KOCMETUKH, MPENapaToB ObITOBON XUMUHU.
KasnengapHo-reMaTnyeckoe IJIaHMPOBaHMe YUeOHOT 0 mpeaMeTa

No Tema ypoxka Kog. [To nnany | Ilo dakry
n/m 4acoB
1 | AToM — cil0)Hast yacTuila 1
2 | CocrosiHHE 3JIEKTPOHOB B aTOME 1
3 | DneKkTpoHHbIe KOHGUTYpAIIMU ATOMOB XUMUYECKHUX AJIEMEHTOB 1
4 | DnexTpoHHbIE KOH(UTYpallUd AaTOMOB XUMHUYECKUX 3JIEMEHTOB 1
5 | BasieHTHBIE BO3MOXHOCTH aTOMOB XUMHUUYECKUX DJIEMEHTOB 1
6 | Ilepuoauueckuii 3akoH u [lepronnueckas cuctemMa XuMu4eckux saeMeHToB J[. 1. 1
MeHzeneeBa U CTPOCHHUE aTOMa
7 | llepponnueckuii 3akoH U lleproanueckas cucrema XuMuaeckux 3semenToB 1. M. 1
MenzeneeBa U CTpOEHHUE aTOMa
8 | Kourpoabnasi pabora Ne 1 no teme «Cmpoenue amoma» 1




9 | Xumnueckas CBs3b. 1
10 | Xumnueckas CBs3b. 1
11 | I'uGpuau3anus 3MeKTPOHHBIX OpOuTaIen 1
12 | JlucnepcHble CUCTEMBI U PACTBOPBI 1
13 | JlucnepcHble CUCTEMBI U PACTBOPBI 1
14 | Teopust ctpoeHus XUMU4YeCcKux coequHenuii A.M. byTtiepoBa 1
15 | Teopus ctpoenust xumnuecknx coequHennii A.M. bytiepoBa 1
16 | ITonumepsl 1
17 | Ionumeps . 1
Ilpaxkmuueckaa paooma Nel «PenieHne >KCIEPUMEHTAIIBHBIX 33714 10
ONPEJEIEHUIO TIIACTMACC U BOJIOKOHY
18 | KonrpoJubHas padora Ne 2 mo teme «Cmpoenue seujecmea) 1
19 | Knaccudukanmsi XuMU4eCKHX peakuun 1
20 | Knaccudukaims XMuMAYECKUX PeaKIui 1
21 | Knaccudukarms XuMAYECKUX PEAKITHMA 1
22 | IIpakmuueckas pavoma No2 «Ilonyuenue, cobupanue u pacro3HaBaHUE Ta30B U 1
M3yYEHHE UX CBOWCTBY.
23 | Ilouemy mpoTEKaOT XUMHUYECKUE PEAKIIUN 1
24 | CKOpOCTh XUMUYECKHUX PEAKIUI 1
25 | CKOpOCTh XUMHUYECKUX PEAKIUM 1
26 | IIpakmuueckasa padoma Ne3 1
«CKOpOCTh XUMHUYECKHUX PEAKINNA. XUMHUYECKOE PABHOBECUE
27 | Pemenue pacuetHbix 3a1a4 no TXY 1
28 | OOpaTUMOCTh XUMHUYECKHUX peakluidi. XMMHUYECKOE PAaBHOBECHE 1
29 | OOpaTUMOCTh XUMHUYECKHUX peaklnii. XUMUYECKOE PaBHOBECHE 1
30 | DyeKTpOIUTHYECKAs] AUCCOLUAIUS 1
31 | DyekTpoauTHYECKas AUCCOIUAITUS 1
32 | 'maponu3 1




33 | lIpakmuueckan padoma Ned «PelieHue SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
«"uaponuz»»
34 | KourpoabHasi padora Ne 3 «Xumuueckue peakyuuy 1
35 | Knmaccudukanus BeniecTs 1
36 | Knmaccudukanus BemiecTs 1
37 | Knmaccudukanys BemecTsn 1
38 | Ilpakmuueckasa pavoma Ne5 «CpaBHEHUE CBOMCTB HEOPTAHUYECKUX U 1
OPraHUYECKUX COCTUHEHUI
39 | Metamibl 1
40 | Meramibl 1
41 | MeTamisl 1
42 | MeTamisl 1
43 | Hemerauibl 1
44 | HemeTamibl 1
45 | HemeTamibl 1
46 | HemeTamibl 1
47 | KuCnoThl OpraHuYeCKUE U HEOPTAHUYECKHE 1
48 | KHucnoTel OpraHuYeCKUEe U HEOPTAHUYECKHE 1
49 | OcHOBaHUsI OPTaHUYECKUE U HEOPTaHUYECKUE 1
50 | OcHOBaHMS OpraHUYECKUE U HEOPTAHUYECKUE 1
51 | Ipaxmuueckaa _padoma Ne6 «PelieHne 3KcriepuMeHTaIbHbIX 3a7a4 10 1
HEOPTaHUYECKON XUMUD)
52 | IIpaxmuueckasa padoma Ne 7 «PelieHne 3KCriepuMeHTaIbHbIX 3a7a4 10 1
OPraHUYECKON XUMUW)
53 | AMQoTepHbIe OpraHMuecKue 1 HEOPraHMUYECKUE COCTMHEHNUS 1
54 | I'eneTndeckasi CBA3b MEXK/y KJacCaMH HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB 1
55 | O6obmenne 1 cucTeMaTr3alys 3HaHui 1o Teme «BemecTBa 1 X CBOHCTBa» 1
56 | Ilpakmuueckas pavoma No§ 1




«I'eneTnueckas CBA3b MCIKAY KIIaCCaMU HCOPIraHMYCCKUX U OPTaHUYCCKUX
BCIICCTB»

57 | PemeHnue pacyeTHBIX 3a/1a4 1
58 | KonrpoJbHas padora Ne 4 «Bewecmea u ux ceoiicmeay 1
59 | Xumusi ¥ IpOU3BOJICTBO. 1
60 | XuMus 1 CenbCKOE X03MCTBO. 1
61 | Xumus u mpo6iieMbl OXpaHbl OKPY>KAIOIIEH Cpeibl 1
62 | XuMHs 1 NOBCEHEBHAS KU3Hb YEJIOBEKA. 1
63 | PemeHue pacyeTHBIX 3a/1a4 1
64 | PemeHue pacueTHbIX 3a7a4 1
65- | Penienue TUMOBBIX 3a]1a4 MO XMMUU — BBIYUCIICHUE TTPOAYKTA PEAKIIUH €CJIH OJTHO 2
66 | U3 pearupyronmx BEIIECTB B3SITO B U30BITKE, BHIUMCICHHUE MPOIYKTa PEaKIIUH,
MOJIYYEHHOTO U3 BEIIECTBA, COACPIKAIIETO MACCOBYIO JIOJI0 B % MpuUMecei

67 | Pemienne TUIIOBBIX 3a/1a4 IO XUMHUHU — CIIOCOOBI BHIPAKEHUSI COCTABa PACTBOPOB 1
68 | Hmozosas konmpoavuas paooma Ne 5 1
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