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Padouasi mporpaMma 1o XMMHH _COCTABJIEHA HA OCHOBE CJIEIVIOIIMX HOPMATHBHbLIX JIOKYMEHTOB:

> ®enepanbHblii 3akoH Poccuiickoit @eneparyn ot 29 nexadps 2012 r. Ne273-03 «O6 obpazoBanuu B Poccuiickoit deaepanun» ( ¢ mo-
CJIEYIOIMMU U3MEHEHUSIMN ).

> denepalbHBIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO 00pa3oBaHUs

> denepanbHbIi epedeHb y4eOHUKOB, PEKOMEHIOBAaHHBIX (JOMYIIeHHBIX) MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD K MCTIOIB30BaHHIO

B 00pa3oBaTelIbHOM Mpoliecce B 0011e00pa30BaTeIbHbIX MIKOJIAX.
> [IpumepHOI1 mporpaMMbl IO XUMHH 711 OCHOBHOM IITKOJIBI
» PaGoueit nporpammbl: Xumus . Pabouune nporpammel. [Ipeamernas auaus yueOHukoB noj penakuuend O. C. ['abpuensina — 5-¢ u3g., -M.:
Hpoda, 2009 u paccuntana Ha 2 yaca B HEJCIIO.
> [Tucemo Munobpuayku P® ot 24.11.2011r. NeM/I-1552/03 «O6 ocHamennn 001meo0pa3oBaTelbHBIX YIPESIKICHHH YICOHBIM U y4eOHO-
1a00paTOPHBIM 000PYIOBAaHUEM.

Pabouasi mporpaMMa npeacTaBJisieT c000i JIOKYMEHT, BKIIYAIOIIMA CJeYIOIINe Pa3aeibl:

1.ITnanupyemble pe3yabTaTbl 00yUeHHs..
2.Coneprxanue yueOHOro npeamMera.

3. TemaTtnueckoe MjIaHUPOBaHUE.



1.J1l1anupyemMblie pe3vabLTATLI 00VUeHHs.

JIuunocmmuuie pezyromameot.

1) B yennocmno-opuenmayuonnotl cghepe - 4yBCTBO TOPAOCTH 32 POCCHIUCKYIO XMMUYECKYIO HAayKy, TYMaHHU3M, OTHOIICHUE K TPYAY, LEJICYCTpeM-
JICHHOCTB;

2) B mpy0oosoti cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JdallbHEHIIICH 00pa3oBaTeIbHON 1 MPOQeCcCHOHATBHON TPAeKTOPHUU;

3) B nosnasamenvHoU (KOCHUMUBHOU, UHMENIeKM) AIbHOU)Chepe - YMEHUE YIIPABIIATH CBOCH MO3HABATEILHOMN JACSITEIBHOCTHIO.

Memanpeomemnule pe3yomampl OCBOSHUS BBIITYCKHUKAMHU CPEIHEHN IIKOJIbI IPOrPAMMBI I10 XUMUU SIBIISIOTCS:

1) ucriosnib30BaHME YMEHHUI U HABBIKOB Pa3IMYHBIX BUAOB IM03HABATEIHHON NEATEILHOCTH, IPUMEHEHHE OCHOBHBIX METOJI0B IMO3HAHUS (CUCTEMHO-
MH(GOPMALMOHHBIA aHAIIN3, MOJCTUPOBAHNE) JUISI U3YUEHUS Pa3IMYHBIX CTOPOH OKPYXKArOIEeH 1eHCTBUTENBHOCTH;

2) UCIIONBb30BaHHE OCHOBHBIX MHTEIUIEKTYaIbHBIX OIepaluii: (GopMyIupoBaHUe TUIIOTE3, AHATU3 U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTH 3a-
11s1, BBISIBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOIOB;

3) yMeHue TeHepUpOBaTh WU U ONPEAETATh CPECTBA, HEOOXOAUMBIE ISl UX pealn3alui;

4) yMeHue ONpeaeiaTh LeNH U 3aJa4l JeSTeIbHOCTH, BEIOUpAaTh CPEACTBA pealn3alluy eI U IPUMEHATh UX Ha IPAKTHKE;

5) KCIONIb30BaHKUE PA3TMYHBIX MCTOUYHUKOB JIJISl TIOMYyYEHUS XUMHYECKON MH(OpMaluY, MTOHUMAaHUE 3aBUCUMOCTU COJEPKaHUS U (POPMBI Mpe -
CTaBJIeHUs MH(OPMALIUHU OT L€l KOMMYHMKAIMH U aJpecarta.

B obnacTtu npeomemmuuix pe3ynsmamos n3yueHue XUMUAU IPEIOCTABISET YYCHUKY BOSMOKHOCTh HAYUHUTHCS:

1) B nosnasamenvholl chepe:

Ha 6a3080M yposHe

a) 1aBaTh OIPE/IEICHUS U3yUYECHHBIM IIOHSTUSIM;

0) OnuCHIBaTh JI€MOHCTPAIIMOHHBIE U CAMOCTOSITENIbHO IMPOBEIECHHBIE 3KCIIEPUMEHTHI, UCHOJb3Yys JJI 3TOr0 €CTECTBEHHBIN (PYCCKHM, POAHOIN)
SI3BIK | SI3BIK XUMUH;

B) OOBSACHATH CTPOEHHE U CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTraHMUYECKUX M OPraHMYECKUX COEAMHEHUIH;

I') KJIacCCU(UIUPOBATh N3yUYE€HHbIE OOBEKTHI U SABJICHUS;

1) HaOJI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSATENIBHO TPOBOIMMBIE OIBITHI, XUMUYECKUE PEaKIIUH, TPOTEKAIOIIUE B IPUPOJIE U B OBITY;

€) UCCIIeI0BaTh CBOWCTBA HEOPIraHMUECKUX U OPraHMYECKHUX BEIIECTB, ONPEAEIATh UX MIPUHA/IEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHU;

) 0000111aTh 3HAHMS U JIe1aTh 00OCHOBAHHBIE BBIBOBI O 3aKOHOMEPHOCTSX U3MEHEHHsI CBOIMCTB BEIIECTB;

3) CTPYKTYpUpPOBaTh yueOHYIO HH(pOpMaIHIo;

1) UHTEPIPETUPOBATh HHPOPMALIHIO, TOTYUEHHYIO U3 JPYTUX UCTOYHUKOB, OLIEHUBAThH €€ HAyYHYIO JOCTOBEPHOCTb;

K) OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEaKui, IPOrHO3UPOBATh BO3MOKHOCTh UX MPOTEKAaHUs Ha OCHOBE 3HAHUHM O CTPOCHUU
BELIECTBA U 3aKOHOB TEPMOJANHAMMUKHY;

1) 00BACHATH CTpOEHUE aToMOB 3eMeHTOB -1V neprosa ¢ ucnoab30BaHuEM 3JIEKTPOHHBIX KOHGUTYpallUii aTOMOB;

M) MOJEJINPOBATh CTPOEHUE MPOCTEUIINX MOJIEKYJI HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB, KPUCTAIUIOB;

H) MPOBOJIUTH PACUYEThI 0 XUMUUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

0) XapaKTepH30BaTh U3yYCHHbIE TEOPHH;

I1) CAMOCTOATEIBHO JOOBIBATh HOBOE JUISI C€0s1 XMMUYECKOE 3HaAHHUE, CIIOb3YS JJIsl 3TOr0 JOCTYMHbIE HCTOYHUKN HHPOpPMAaIIHH;



Ha yenybnenHom ypogHe — TPEOOBaHMS K IIPEIMETHBIM pe3yiIbTaTaM OCBOCHUS YIIyOJIEHHOTO Kypca XMMHUH BKIIIOYAIOT TPEOOBaHUS K pe3ysbTaTaM
OCBOEHHUA 0a30BOT0 Kypca U IOMOJIHUTEIBHO OTPaXKakOT:

1) chopMUPOBAaHHOCTH CUCTEMBI 3HAHUN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

2) C(bOpMI/IpOBaHHOCTB YMCHI/II‘/'I HCCIea0BaTh CBOICTBa HEOPIraHNYCCKUX U OPTaHNYCCKUX BEIICCTB, 00BACHATH 3aKOHOMCPHOCTH IMMPOTCKaHUA XUMHNYC-
CKHX peaKuHﬁ, MMPOrHO3NpPOBaTh BO3MOKHOCTh UX OCYIICCTBJICHU,

3) BiaJicHHe YMCHUSAMHE BbIBUTaTh THIIOTE3bl HA OCHOBE 3HAHHUI O COCTaBe, CTPOCHUH BEIIECTBA U OCHOBHBIX XUMHUYECKUX 3aKOHAX, TIPOBEPITH X
HKCHEPUMEHTAIBHO, (HOPMYIHPYSI LIENIb UCCIIETOBAHMS;

4) BnaJicHue METOAaMH CAMOCTOSITEIIbHOTO TUIAHUPOBAHHS M IPOBEACHHS XUMUYECKHUX IKCIIEPUMEHTOB C COOIIOICHUEM TIPaBUII 0€30MacHON paboTh
C BEILlECTBaMU U JIabopaTOpHbIM 000py0BaHNEM; CHOPMUPOBAHHOCTh YMEHUH ONMCAHUS, AaHAJIN3a U OLEHKU JJOCTOBEPHOCTH IOJIyY€HHOTO pe3yibTa-
Ta;

5) chhopMHPOBAaHHOCTH YMEHHUI MPOTHO3MPOBATH, AHAIU3UPOBATH M OIIEHUBATH C TIO3UIIHIA YKOJTOTHYECKON O€30MaCHOCTH MOCICACTBUS OBITOBOM 1
IIPOM3BOJICTBEHHOMN JIESTEIbHOCTH YEJIOBEKA, CBS3aHHOM C MepepabOoTKOM BEIECTB.

2) B YyeHHOCMHO-OpUEHMAYUOHHOU chepe - TIPOTHO3MUPOBATH, AHAIN3UPOBATH U OICHUBATH ITOCIEICTBHS JUIS OKPY)KAIOIIEH Cpeabl OBITOBOW M
IPOU3BOACTBECHHON AEATEIHLHOCTH YEIIOBEKA, CBA3AHHOM ¢ IepepabOTKOM BEIIECTB;

3) B mpyooeoii cghepe - CaMOCTOATENBHO TIAHUPOBATH U NMPOBOJAUTh XMMUYECKUN SKCIIEPUMEHT, cOOI0Aast paBuiia 6e30macHoi paboThl ¢ Bellle-
CTBaMH ¥ J1TaOOPaTOPHBIM 000PYIOBAaHHEM;

4) B copepe ghuzuueckoii Kyrbmypel - OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIECHUAX, 0XKOTraX U IPYTrUX TpaBMax, CBA3aHHBIX C BELIECTBAMH U Jia-
O0paTopHBIM 000PYIOBAHUEM.

BbINyCKHUK HAYYUTCS:

® XapaKTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHMS: HAOII0ACHNE, U3MEPEHNE, IKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEP/BIX, JKUJIKUX, FA3000pa3HbIX BEIIECTB, BB UX CYLIECTBEHHbIE IIPU3HAKY;

® PacKpbIBATh CMBICJI OCHOBHBIX XMMHUUYECKHUX MOHATHH «aTOM», «MOJIEKYJIA», «(XUMHUECKUH 2JIEMEHT, «IIPOCTOE BELIECTBO», «CJIOKHOE BEILIECTBOY,
«BAJICHTHOCTBY, «XMMHUYECKas peaKiys», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMHUH;

® PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHON TEOPUH;
® pa3Nu4aTh XUMHUECKHUE U GU3NYECKUE SIBICHUS,

® Ha3bIBATh XMMHYECKHE HIEMEHTHI,

® ONpEAETATh COCTAB BEIIECTB 10 UX (GOpMyIIam;

® OIpeNeNsATh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSIUHEHUSIX;

® OIpeNeNsATh TUIl XUMUYECKUX PeaKLnii;



® Ha3bIBATh [IPU3HAKU U YCIIOBUS IPOTEKAHUS XUMUUECKUX PEaKIIMIA;

® BBISIBJISATh IPU3HAKHU, CBUIETEIBCTBYIOLIUE O IPOTEKAHUN XMMHUECKON peakliy IPU BBIIOJHEHUM XUMUYECKOIO OIIbITA;

® COCTaBJIATh (hOPMYJIbl OMHAPHBIX COCAMHEHUI];

® COCTaBJIATh YPABHEHHS XUMHUYECKHUX PEAKLIM;

e co0rOIaTh MpaBMIIa 6€30MacHOi paboTHI P MPOBEICHUN OIIBITOB;

® [10JIb30BaThCA J1a00OPaTOPHBIM 000PYI0OBAaHNEM H MTOCYIOH;

® BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

® BBIUUCIIATH MAacCOBYIO JIOJH0 XUMHUECKOTO IEMEHTa 10 (opMyJsie COETUHEHNUS;

® BBIUMCIIATH KOJIMYECTBO, 00BEM MIJIM MAacCy BELIECTBA MO KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB MJIH MPOYKTOB PEAKIINH;

® XapaKTepHU30BaTh (PU3MUECKIE U XUMUYECKHE CBOMCTBA MTPOCTHIX BEHIECTB: KUCIOPOIa M BOAOPOAA;

® [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOL;

® pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPOI;

® pacKphIBaTh CMBICII 3aKOHA ABOTajpo;

® PacKpbIBATh CMBICI MOHATUH «TETIOBOH AP (EKT peakiiuny, «MOJSPHBIA 00BEM»;

® XapaKTepHU30BaTh (PU3HUECKUE U XUMUYECKHUE CBOWCTBA BOBI;

® PacCKphIBAaTh CMBICII IIOHATHS «PaCTBOP»;

® BLIYMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIAITH PACTBOPBI C ONPEIEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOI'O BEUIECTBA;

® HA3bIBATH COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUUECKUX BEILECTB;

® XapaKTepHU30BaTh (PU3HUECKHE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUH, COJIEH;
® OIpeNEeNATh PUHAAIEKHOCTD BEIIECTB K ONPE/IETICHHOMY KJIACCy COEIMHEHU;

® COCTaBJISITh (POPMYJIbI HEOPraHUUYECKUX COEAMHEHUN N3YUYEHHBIX KIJIaCCOB;

® IPOBOJUTH OIBITHI, IOATBEPKAAOIINE XUMUUECKHAE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® PacrO3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKH NHIUKATOPa;

® XapaKTepHU30BaTh B3aMMOCBS3b MEK/Y KJIaCCaMH HEOPTaHUYECKUX COEIMHEHU;

e packpbiBaTh cMbich [lepuoanyeckoro 3akona .M. Menneneena;

® 00BACHATH (PU3UUYECKHI CMBICI AaTOMHOTO (TIOPSIKOBOT0) HOMEpAa XUMHUUECKOTO JIEMEHTa, HOMEPOB I'PYIIIBI U MEPHOa B IEPUOINUECKOI cucteme
JI.1. MeHnneneera;

® 00OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B TPE/IesIax MaJlbIX EPUOAOB U TJIaBHBIX MOIPYIIIL;
® XapaKTepHU30BaTh XUMHUYECKHE HIEMEHTHI (0T BOJIOPO/Ia /10 KaJIbIMsI) HA OCHOBE UX IMOJIOXKEHUS B epuoandeckoi cucreme /.M. Menneneesa u oco-
OeHHOCTel CTPOSHHSI UX aTOMOB;

® COCTaBIIAATh CXEMBI CTPOEHHUs aTOMOB NepBhIX 20 anemMeHToB nepuoaudeckon cucremsl /[.1. Mennaeneesa;

® PacCKphIBATh CMBICI IOHATHN: «(XUMHUYECKAs! CBSI3b), «IJIEKTPOOTPHULIATEILHOCTbY;

® XapaKTepPHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THIA KPUCTAIIIMUECKON PEIIeTKH;

® OIpeNEeNsITh BU XUMHUUECKOH CBSI3U B HEOPTraHUYECKUX COEAMHEHUSX;



e 11300pakaTh CXEMbI CTPOCHHUS MOJIEKYJT BEIIECTB, 00pPa30BAHHBIX Pa3HBIMH BHIAMU XUMUYECKUX CBS3EH;

®PACKPBIBATH CMBICI OHATHM «MOH», «KaTHOHY», AHUOH», «AJIEKTPOJIUTHD?, «HEIICKTPOIIUTHIY, «IJIEKTPOIUTHUECKAS JUCCOLUALINY», KOKUCIUTEN b,
«CTETIEHb OKUCIICHUS» «BOCCTAHOBUTENDY, «OKUCIEHUEY, «BOCCTAHOBIICHUEY,

® ONPEACIIATh CTEIIEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COEIMHEHUH;

® PACKpbIBATh CMBICI TEOPHUH IEKTPOJIUTHUECKON TUCCOLIMALMN;

® COCTaBJIATh YPaBHEHHUS JEKTPOJIUTUUECKON TUCCOLMAIMU KUCIIOT, IEI0YEH, COJIeH;

® O0OBSICHATH CYIIHOCTb MPOIIECCa IIEKTPOTUTUUECKON JUCCOIUAIIMH U PEaK[uii HOHHOTO OOMEHa;

® COCTaBIIATH MOJHBIE U COKPAIICHHbIC HOHHBIC YPABHEHHS peaKIIuu 0OMEHa;

® OIpEIeIATh BO3MOXKHOCTh MTPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

® [IPOBOJUTH PEAKLIMHU, TOATBEPKAAIOIINE KAUECTBEHHBIA COCTaB PA3JIMYHBIX BEUIECTB;

® OIPEIENATh OKUCIUTENb U BOCCTAHOBUTETD;

® COCTaBJIATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLUT;

® Ha3bIBaTh (DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMUYECKOM PEaKInu;

e K1accu(UIMPOBATh XUMHUECKHUE PEAKINH 110 PA3INYHBIM IPU3HAKAM;

® XapaKTepU30BaTh B3aMMOCBS3b MEK/ly COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJIOB;

® [IPOBOJIUTH OTIBITHI MO MOJTYYEHUIO, COOMPAHUIO M H3YUCHUIO XMMHUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

® PacIio3HaBaTh OIBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIIICKHUCIIBIA ra3 U aMMHAK;

® XapaKTepU30BaTh B3AMMOCBSI3b MEK/Yy COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU METAILIOB;

®HA3bIBaTh OPraHUYECKHE BEILIECTBA 110 UX (popmyrie: MeTaH, 3TaH, 3TUJICH, METaHOJI, TaHOJI, TJIUIEPUH, YKCYCHAsI KUCIOTa, aMUHOYKCYCHAsI KHCIIOTa,
CTEapUHOBAas KUCIIOTA, OJIEMHOBAs! KUCIIOTA, TIIF0K03a;

® OIICHUBATh BIIMSIHUE XUMHUUYECKOTO 3arpsI3HEHUS OKPYKAIOLIEH Cpelibl HA OPraHU3M YEJI0BEKa,;

® TPaMOTHO 0OpaIIaThCs ¢ BEIIECTBAMU B MOBCEAHEBHON KU3HU

® ONPEACIISITH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUI HEKOTOPBIX MPEACTABUTENIEN OPraHUYECKUX BEIIECTB C KUCIOPOJAOM, BOJOPOAOM, METAJUIAMH, OC-
HOBAaHUSIMH, TAJIOT€HAMH.

e KIaccu(UIMPOBATh XUMHUUECKHE HIEMEHTHI Ha METaJIIbl, HEMETAJUIbI, SJIEMEHTBHI, OKCHJIBI U THAPOKCHIBI KOTOPBIX aM()OTEpHBI, U HHEPTHBIE dIe-
MEHTHI (Ta3bl) JJI1 OCO3HAHUS BaXKHOCTHU YIOPSIOYEHHOCTU HAYYHBIX 3HAHUI;

® PacKpbIBaTh CMBICH nepuoandeckoro 3akona .M. Menneneesa;

® OMUCHIBATh U XapaKTePU30BaTh TAOIUUHYIO (POPMY MEPUOANUECKON CHCTEMbl XUMUYECKUX JIEMEHTOB;

® XapaKTEepU30BaTh COCTAB ATOMHBIX SIJIEP U PACIPEICIICHUE YHCIIa JIEKTPOHOB IO JIEKTPOHHBIM CJI0SIM aTOMOB XUMUYECKHUX 2JIEMEHTOB MaJIbIX Ie-
PHOJOB MEPUOIUYECKON CUCTEMBI, a TAK)KE Kalus U KaJIbLIUS;

® Pa3IMyaTh BUIAbI XUMUYECKOW CBS3U: MOHHYIO, KOBAJICHTHYIO NOJISIPHYIO, KOBAJIEHTHYIO HEMIOJISIPHYIO M METAJIIMYECKYIO;

® 300paKaTh IEKTPOHHBIE (DOPMYJITBI BEMIECTB, 00Pa30BaHHBIX XUMUUYECKHUMH CBSI3SIMU PA3HOTO BUJIA;

® BBISBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOCHHUS €T0 KPUCTALTNYECKON pemeTKH (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJUTHYECKOM );

® XapaKTePU30BaTh XMMHUECKUE IIEMEHTHI U UX COSIMHEHUS Ha OCHOBE MOJIOKEHHSI DJIEMEHTOB B TIEPUOAMYECKON cHCTeMe U OCOOCHHOCTEH CTPOCHHUS
HX aTOMOB;



® OIIMChIBATH OCHOBHBIC HpeI[HOCbIHKI/I OTKpBITI/ISI I[I/I MGHHGHGGBLIM HepI/IOZ[I/I‘IGCKOFO 3aKOHa U HepnonnquKoﬁ CUCTCMBbI XUMNYCCKHUX 3JICMCHTOB U
MHOT000pa3HyI0 HAyYHYIO JAEATEIbHOCTb YYEHOTO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE MTEPUOIMUECKOT0 3aKOHA U MEPUOIMYECKON CUCTEMbl XUMHYECKUX A1eMeHToB [I. 1.
Menneneena;

® OCO3HABaTh HAYYHBIE OTKPBITUS KaK PE3YJIbTAT JUTUTEIBHBIX HAOIIOICHHA, ONTBITOB, HAYYHOMU MTOJIEMHKH, TTPEOIOJICHHS TPYTHOCTEH U COMHEHUH.

® OMpEeEISITh NPUHAIEKHOCTh HEOPTAHMYECKUX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJUIBI K HEMETAJIbI, OKCHIbI, OCHOBAHMS, K1-
CIIOTBI, COJIH,

® COCTaBJIATH (JOPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

® ONPEACIISITH BAJIGHTHOCTh U CTEIIEHb OKHUCIICHHS 3JIEMEHTOB B BEIIECTBAX;

® COCTABJIATH CI)OpMyJILI HGOpI‘aHI/I‘-IeCKI/IX COGI[I/IHCHI/Iﬁ 10 BAJICHTHOCTAM M CTCIICHAM OKHUCJIICHHUSA DJICMCHTOB, a4 TAKXKC 3ap51)1aM HOHOB, yKaSaHHbIM B
Ta0JINIIEe PACTBOPUMOCTH KUCIIOT, OCHOBAHHUHU U COJICH;

® O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYCCKUX M XUMHYECKUX CBOMCTB MPOCTHIX BEIIESCTB U UX BBICIIUX OKCHOB, 00pPa30BaHHBIX dJIEMEHTAMH
BTOPOT'O U TPETHETO MEPUOOB;

® Ha3bIBATh OOIIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE JIJIsl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBaTh OOIIME XUMHUYECKUE CBOWCTBA, XapaKTEePHBIC VI KaXKJO0TO Kjlacca BEIIECTB;

® [IPUBOJUTH IIPUMEPHI PEAKILIMI, TOATBEPKAAIOIMMNX XMMUYECKHAE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBAaHUM U COJIEH;

® ONPEACIISTH BEIIECTBO — OKUCIUTEIb U BEIMIECTBO — BOCCTAHOBUTEND B OKMCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIMIX;

® COCTaBJIAThH JIEKTPOHHBIN OajaHC MO MPEUIOKEHHBIM CXeMaM PeaKITuii;

® IIPOBOIUTH JTAOOPATOPHBIC OIBITHI, TOATBEPIKIAIONINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX BEIIECCTB;

® IIPOBOJIUTH JJAOOPATOPHBIE OMBITHI 11O TOJYUYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB: BOJOPOAa, KUCIOPO/Ia, YIIECKUCIOTO Ta3a, aMMHuaka; co-
CTaBJISITh ypaBHeHI/IS{ COOTBET CTBYIOHII/IX pCaKHHfI.

BBINYCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH

® BbIJIBUT'ATh U HpOBGpSITI:v 3KCHCpI/IM€HTaJ'II>HO THUITOTE3bI O XUMHUYCCKUX CBOfICTBaX BCIIISCCTB HA OCHOBC UX COCTaBa U CTpOGHI/Iﬂ, nux CHOC06HOCTI/I
BCTYIIaTh B XUMUYECKHUE PEAKLIMH, O XapaKTEPE U MPOAYKTAX PA3IMUYHBIX XUMUUYECKUX PEAKIIUIL;

° XapaKTepI/ISOBaTI) BEIICCTBA I10 COCTaBy, CTpOGHI/IIO 158 CBOﬁCTBaM, yCTaHaBHI/IBaTI) HpI/ILII/IHHO-CJ'Ie}ICTBCHHI)Ie CBsSI3H Menq:[y JaHHBIMHU XapaKTepI/ICT -
KaMH BEIIECTBA,

® COCTaBJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

° HpOFHOSI/IpOBaTI) CHOCO6HOCTI) BCIIICCTBA HpOSIBJ'ISITI) OKHUCJIINTECIBbHBIC NJIN BOCCTAHOBUTCIIBHBIC CBOﬁCTBa C y‘IGTOM CTCHeHefI OKHUCJICHUS JJIEMEHTOB,
BXOOAIIIUX B €0 COCTAaB,

® COCTaBJIATh YPABHEHUSI PEAKLIMM, COOTBETCTBYIOIIMUX I1OCJIEI0BATEIIbHOCTH IPEBPALLICHUI HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;

® BLIIBUT'ATh U HpOBepflTI) 3KCHepI/IMeHTaJ'II)HO THUITOTE3EI O pe3ynLTaTax BOSJIefICTBHSI paSJ'H/I‘—IHI)IX (1)aKTOp0B Ha U3BMCHCHHC CKOpOCTI/I XI/IMH‘IGCKOﬁ pe—
aKI1H;

® 1ICTIOJIH30BATh MPUOOPETEHHBIE 3HAHHUS JIJIsl 9KOJOTMYECKH TPaMOTHOTO MTOBEICHUS B OKPYXKAIOIIEH cperie;

® JICITIOJIB30BAThH HpI/IO6peTeHHBIe KIIFOUCBBIC KOMIICTCHIITNN HpI/I BBIITIOJIHCHU N HpO@KTOB " y‘—Ie6HO-I/ICCHe}10BaTeHBCKI/IX 3aaa4 110 I/I3yIIGHI/IIO CBOI\/'ICTB,
CIIOCOOOB TIOJIYYCHHS M pacIIO3HABAHUS BEIIECTB;



® 00BEKTUBHO OLIEHUBATh HH(POPMALIHIO O BEUIECTBAX U XUMUYECKHUX ITpoIeccax;

® KPUTHYECKU OTHOCUTHCA K MICEBJIOHAYYHOU NH(pOpMAaLUY, HEJOOPOCOBECTHON peKlaMe B CPeACTBAaX MAaCCOBOM HH(pOpMAIIHH;

® 0CO3HaBaTh 3HAUEHHE TEOPETUYECKUX 3HAHUN 110 XUMUH JUISI IPAKTUYECKOH 1€ATEIbHOCTH YEeJIOBEKa;

® CO3/1aBaTh MOJIEJIU U CXEMBI JJIsl PELIeHUs y4eOHBIX U TO3HABATENIBbHBIX 3a/1a4;

MOHUMATh HEOOXOAUMOCTh COOJIIOICHUS IPEANMUCAHUH, TpeIaraéMbIX B HHCTPYKIUSAX MO UCTIOIB30BaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU H JIP.
® 0CO3HaBaTh 3HAUEHHE TEOPETUUECKUX 3HAHUHN IS TPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

® ONKCHIBATh U3YYEHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOI'O aHAJIN3a;

® NIPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MIEPUOJMUECKON CHCTEMbI XMMUYECKUX 3JIEMEHTOB Il OOBSICHEHHS U IPEIABUICHUS CBOMCTB KOHKPETHBIX
BEIIECTB;

e pa3BUBaTh UH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPEACTBOM YI1yOIeHUs 3HaHUH 00 MCTOPUU CTAaHOBJICHHUS XMMUYECKON HayKH, €€ OCHOBHBIX I10-
HSATUH, IEPUOINYECKOT0 3aKOHA KaK OJJTHOTO U3 BaKHEHIIIMX 3aKOHOB MPUPOJIbI, @ TAKIKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U TEXHUKH.

® 00BACHATH CyTh XUMUYECKUX ITPOLIECCOB;

® Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUSA XUMHUECKUX PEAKLIUM;

®yCTaHABIMBATH MPUHAIIC)KHOCTh XUMUYECKON PEaKIK K OMPEACICHHOMY THITY [0 OJHOMY M3 KJIaCCH(HUIIMPOBAHHBIX MMPU3HAKOB: 1) 1O YHCITy U
COCTaBY MCXOJIHbIX BELIECTB U MPOJYKTOB PEaKLUy (peakluu COETUHEHUS, Pa3I0KEHUs, 3aMEILeHUsI 1 0OMeHa); 2) 110 BBIJECJIECHUIO U MOIJIOIEHUIO
TEIUIOTHI (PEaKLUU SK30TEPMUYECKHE U SHI0TEPMUYECKHE); 3) 10 U3MEHEHHIO CTENICHEH OKMCICHNU XUMUYECKUX 3JIEMEHTOB (OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbBIE PEAKIIMN); 4) IO 00paTUMOCTH Mpoliecca (peakiuu 00paTUMble U HEOOPAaTUMBIE);

® Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMHUYECKUX PEAKLIUH;

® Ha3bIBATh (DAKTOPBI, BIUSIONINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI;

® COCTaBJISITh YPABHEHHUS AIEKTPOIUTUYECKON TUCCOLMALIMU KUCIIOT, 1EI04Yel, Coiel; IOJHbIE U COKpAIlleHHbIE HOHHbIE YPaBHEHUS peakuil OOMeHa;
YPaBHEHUSI OKUCIIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIINI;

® IPOTHO3UPOBATH MPOAYKTHI XUMUYECKUX peakluii o (GopMysiaM / Ha3BaHUSM HCXOHBIX BEIIECTB; ONPEIENATh HCXOAHbIE BEllecTBa Mo (popmyram /
Ha3BaHMSIM MPOJIYKTOB peaKLnu;

® COCTaBJIATh YPAaBHEHMS PEAKIIMNA, COOTBETCTBYIOIIMX MOCIIEA0BATENFHOCTH («IEMOYKE») MPEeBPALIeHNH HEOPraHMYECKUX BEIECTB Pa3IMYHbIX Kiac-
COB;

® BBISIBJIAATH B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHUHM XMMHYECKON PEaKIINH;

® TOTOBUTB PACTBOPBI C OIIPEIETICHHON MaCCOBOH J10JIEW PACTBOPEHHOIO BELIECTBA;

® OIIpENENATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKU NHAUKATOPOB;

® NIPOBOJINTH KAYECTBEHHbIE pEaKLIM1, TOATBEPKIAIOIINE HaJTHUKe B BOJHBIX PACTBOpaxX BELIECTB OTAEIbHBIX KATHOHOB U aHHOHOB.

BBINyCKHMK TIOJTyYUT BO3MOYXKHOCTb HAyUUThCS:

® COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPAaBHEHUS IO COKPAIllEHHBIM HOHHBIM YPaBHEHUSIM;

® IPUBOAUTD MIPUMEPHI peaKui, MOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEXAY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

® [IPOrHO3MPOBATH PE3YIbTAThl BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH peaKInu;

® [IPOrHO3UPOBATH PE3YAbTAThI BO3JCHCTBUS PA3IUUHBIX (PAaKTOPOB HA CMEIIEHNEe XMMUYECKOT'O PABHOBECHSI.



* IpaMOTHO 00paIaThes ¢ BEIECTBAMU B IIOBCEIHEBHOM KHU3HH,

* 0CO3HABATh HEOOXOIMMOCTh COOJIOICHHS PABHJI SKOJIOTHYECKH OE30IIacHOT0 MOBECHNUS B OKPY’KAIOIIEH MPUPOIHON Cpee;

* IOHUMATh CMBICT U HEOOXOAUMOCTh COOJIOICHUS TPEANUCAHIM, IPEJIaraeMbIX B MHCTPYKIUAX 110 HCIIOJIB30BAaHHIO JICKAPCTB, CPEIACTB OBITOBOM
XMMUH U JIP.;

* UCIOJIH30BATH MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH TPH BBHITIOJHEHUH UCCIIE0BATEILCKUAX MPOEKTOB 110 U3YYEHUIO CBOHCTB, CIOCOOOB TO-
Jy4eHUsI U pacIiO3HaBAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSI CPEJICTBA YCTHOM M MUCHbMEHHOW KOMMYHHKAIIMK IPU pabOTe ¢ TEKCTaMu y4eOHUKA U
JOTOJTHUTEIBHOM JINTepaTypol, CIPaBOYHBIMU TaOJIMIIAMU, ITPOSIBIIATH TOTOBHOCTH K YBKEHUIO MHOW TOYKU 3pEHUS IPU OOCYKJICHUHU PE3yIbTaTOB
BBITIOJIHEHHON pabOTHI;

* 00BEKTUBHO OLIEHUBATh MH(POPMALIMIO O BEHUIECTBAX U XUMHUUECKUX MPOIeccax, KPUTUYECKH OTHOCUTHCS K TICEBIOHAyYHON MH(pOpMaIuu, He100 po-
COBECTHOH peKiIaMe, Kacarolelcsi HCIOIb30BaHMs PAa3IMYHbBIX BEIIECTB.

* OCO3HABaTh 3HAUCHHE TEOPETUUCCKUX 3HAHUHN /ISl IPAKTHUECKON JAEITEeIbHOCTH YeJI0BEKa;

* ONUCBHIBATh U3yYEHHBIC OOBEKTHI KAK CUCTEMBI, PUMEHSS JIOTHKY CHCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX IMEPHOAMYECKON CHCTEMbI XUMUYECKUX JIEMEHTOB Il OOBSICHEHUS U IPEABUICHUS CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh HH(POPMAIMOHHYIO KOMIIETEHTHOCTb TIOCPEACTBOM YIIyOJIeHUS 3HAHUK 00 MCTOPUH CTAHOBJICHUSI XUMUYECKOH HAayKH, €€ OCHOBHBIX TO-
HATHH, IEPUOJMYECKOTO 3aKOHA KaK OJJHOTO M3 BAKHEWUIINX 3aKOHOB IPUPOJBI, @ TAK)KE O COBPEMEHHBIX TOCTIDKCHUSAX HAYKN M TEXHHKH.

* COCTaBJIATH MOJICKYJISIPHBIC U TTOJIHBIE MOHHBIC YPABHEHUS TI0 COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

* IPUBOJUTH IIPUMEPHI PEaKLUii, HOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aMMOCBS3M MEX/1y OCHOBHBIMH KJIACCAMH HEOPTraHWYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YIBTATHI BO3JCHCTBUS Pa3IHMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XMMHUYECKON peaKIny;

* IPOrHO3UPOBATh PE3YyJIbTAThl BO3ACHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.

* IPOrHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEILECTBA MPOSBIATH OKUCIUTENbHbIE MM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIIEHUS 2JIEMEHTOB,
BXO/JISIIIIUX B €r0 COCTAB;

* BBISIBJIATH CYIIECTBOBAHNE T€HETMUYECKON B3aUMOCBS3HM MEX/y BEIIECTBAMH B Psily: IPOCTOE BEIIECTBO — OKCHUJ — THMJIPOKCUI] — COJIb;

* OpraHN30BBIBATH, IPOBOIUTH YICHUIECKHE TIPOCKTHI 110 CCIIEIOBAHNIO CBOWCTB BEIIECTB, MMEIOIINX BAKHOE MPAKTUIECKOE 3HAYCHHUE.

* JIeNlaTh YMO3aKIIOYeHUs (MHYKTUBHOE U 110 aHAJOI'MH) U BBIBOJIbI HA OCHOBE apryMEHTAIHH.

2.Conep:xkanye y4eOHOro npeamMera.

Tema 1. Ilepuoauyeckuii 3aK0H U cTpoeHre aroma (64)

Cmpoenue amoma. ATOM - CIIOXKHas yacTUla. SIapo aTomMa: IPOTOHBI U HEUTPOHBI. M30TOMNBI. DIEKTPOHBI. DNEeKTpOHHas 000J0YKa. DHepreTuye-
CKHii ypoBeHb. Opoutanu: S u p, d-opoumanu. PactpeneneHue 3J€KTPOHOB M0 SHEPIETUYECCKUM YPOBHSIM M OpOUTAIIAM. DICKTPOHHbBIC KOHPUTYpAIHH
aTOMOB XMMHMUYECKUX JIEMEHTOB. BalleHTHBIE BO3MOXXHOCTH aTOMOB XMMHUYECKUX JIEMEHTOB.



Ilepuoouueckuii 3axon u cmpoenue amoma. COBpeMEHHOE TIOHATHE XUMHUYECKOro 31emMeHnTa. CoBpeMeHHas (popMyJIMpoBKa MEPUOIUIECKOTO 3a-
KoHa. [IprynHa nepuoIMYHOCTH B U3BMEHEHUHU CBOMCTB XUMUYECKUX 371€MEHTOB. OCOOEHHOCTH 3aM0JIHEHUS SHEPTeTUUECKUX YPOBHEH B 2JIEKTPOHHBIX
000JI0YKaX aTOMOB TIEPEXOIHBIX 3JIEMEHTOB. JJIEKTPOHHBIC CEMEHCTBA AIEMEHTOB: S- U p-aiemenmol; d- u f-anemenmeor.

Omxpvimue /] U. Menoeneegvim Ilepuoouueckoeo saxona. Baxkuelue nmoHATHUS XUMHUHU: aTOM, OTHOCUTEIIbHAS aTOMHAsi U MOJIEKYJISIpHAsE MacChl.
Otxpeitue J[. 1. MenneneessiM [lepuoauaeckoro 3akona. [lepuoanueckuii 3akoH B popmynupoBke J{. 1. Meneneesa.

Ilepuoouuecxas cucmema /. U. Menoeneesa. llepuognueckas cucrema /. 1. MenneneeBa kak rpaduyeckoe 0ToOOpakKeHHE EPHUOIUUECKOTO 3aKO0-
Ha. Pazinunbie BapuaHThl IEPUOIUYECKON cucTeMbl. [lepropl u rpymiibl. 3HaUYeHUE NEPUOIUYECKOTr0 3aKOHA U IIEPUOUUECKON CUCTEMBI.

demoncTpauuu. Pazimuunsie popmel [leproanyeckoii cucremsr J. 1. Menpeneena.

Tema 2. Ctpoenne BemecTBa. /{ucnepcubie cucteMsbl 1 pacTBopbI (184)

Kosanenmnas xumuueckas cesazv. llonstue o koBajeHTHOM cBsizu. OOmas 3nekTpoHHas napa. KpaTHOCTh KOBaJE€HTHOM CBS3U. DJIEKTPOOTPHUILA-
TenbHOCTh. KoBanieHTHas moyispHas U KOBaJCHTHAas HEMOJspHas XUMUueckue cBs3u. OOMEHHBIN U TOHOPHO-AKIIENTOPHBIN MEeXaHU3Mbl 00pa30BaHUs
KOBaJICHTHOM CBs3U. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa JUIsl BEILIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Honnas xumuueckas céasv. Katnonbsl 1 aHMOHBI. MIOHHAs CBSA3b U ee cBoiicTBa. MIOHHAs CBS3b KaK KpaillHUI Clly4ail KOBaJI€HTHOW MOJISIPHON CBSI3U.

Memannuyeckasn xumuyecxas céa3v. O0mue Gpusnueckue cBoiicTea MeTamuioB. CIiaBsbl.

Booopoonas xumuueckasn césasb. BonopoaHasi cBsi3b Kak OCOOBIM CIy4ail MEXMOJEKYJISIPHOTO B3auMOJEHCTBUsA. MexaHuszM ee o0Opa3oBaHUS U
BJIMSIHME HA CBOMCTBA BEIIECTB (HA MIPUMEPE BOJIBI).

Aepezamuvie cocmosinua éeujecmsa. 1'a3pl. 3akoH ABOTaapo AJis ra3oB. MoJApHBIA 00beM Ta3000pa3HbIX BellecTB (pH H. ).). JKUIKOCTH.

Tunwvl kpucmannuueckux pewemox. Kpucraminueckas pemerka. MlonHble, MeTalsinyeckue, arTOMHbIE U MOJIEKYJIIPHbIE KPUCTAIIIMYECKUE PEILIETKH.
Amnnorponusi. AMopgHBIC BeleCcTBa.

Yucmoie ewgecmea u cmecu. CMeCH U XUMUYECKUE coeMHeHMsI. ['OMOreHHbIe U reTeporeHHble cMecu. MaccoBast 1 00beMHas 10JIM KOMIIOHEHTOB
B cMecH. MaccoBas o npumeceil. Penenne 3a1ay Ha MacCoOBYIO JIOJIIO IPUMECEH.

Hucnepchuvle cucmemsi. [lonsiTe nucnepcHoi cucremsl. JlucnepcHas gasza u nucnepcuoHHas cpeaa. Knaccugukanus qUCiepcHbIX CUCTEM.

JeMoncTpanun. Mojenb KpUCTATUYECKON pelIeTKy xjiaopuaa Hatpusi. OOpas3isl MUHEPAIOB ¢ MOHHOW KPUCTAJUIMYECKOM PEeIIeTKOM: KaubIuTa,
rayuta. Mojenu KpucTauIMueCKUX PelIeTOK «CyXOoro Jibjay (Wid oja), anmasa, rpaduta (Wi kBapia). Mozaenb MoJisipHOTO 00bema ra3oB. Kosiek-
1S TUIACTMACC U BOJIOKOH. O0pa3iibl HeOpraHu4eckux noaumepoB. Mojenu monekyn 6enkos u JIHK.

JlabGopaTopHble onbITHI. 1. 3HAKOMCTBO C KOJUICKIMSIMH MUIIEBBIX, MEIUIIMHCKUX U OMOJIOTHYECKUX Tened u 30iei. 2. [Tonyyenne KoIIouIHOTo
pactBopa xjopuza xenesa (I1I).

Tema 3. Xumuueckue peakuuu (194)

Knaccugpuxayus xumuueckux peaxyuii B OpraHMYeCKold 1 HEOPraHMUECKOW XUMHUU: MO0 YUCITY U COCTaBY PEarupyolX BEIIECTB; 10 U3MEHEHHIO
CTEINEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yOUIMX BEIIECTBA; 110 TEMI0BOMY 3PPEKTY; 0 (pa30BOMY COCTABY pearnpyOUIMX BEIIECTB; 110 y4acTUIO KaTa-
JIM3aTOpa; N0 HAIIPABJICHUIO; 10 MEXaHU3MY IIPOTEKaHUS.

Tennoeou 2¢hghexm xumuueckoui peakyuu. Ternora oOpa3oBanus BemecTsa. 3akoH ['ecca. Tepmoxumudeckue ypaBHeHuUs. Bo3aM0oXHOCTB IpoTeka-
HUSI XMMHUYECKOM peakliii Ha OCHOBAaHUH 3aKOHOB XMMHUYECKON TEPMOJINHAMUKH.



Ckopocmb xumuueckoti peaxyuu. CKOPOCTb TOMOTEHHBIX M T€TEPOTeHHBIX PeaKIMid. DHEPrHs aKTUBaluu. BiusHue pa3nuyHbix (pakTopoB Ha CKO-
POCTh XMMHUYECKON peaklUu: IPUPOIbl U KOHIIEHTPAIIMU PEarupyoliux BEIIeCTB, MIOMAa COIPUKOCHOBEHUS pearupyroluX BEIIeCTB, TeMIepaTy-
PBbI, KaTaIM3aTOPOB. | OMOT€HHBIN U F€TEPOreHHBIN KaTalus3.

Kamanus. Tlonsitue o karanuzatope U MexaHusme ero neictBus. epmeHThI-OnoKkaTann3aTopbl. UHrMOUTOPHI U KaTaTUTUYECKUE b

Obpamumocmo xumuyeckux peaxyuti. O0paTuMble 1 HEOOPaTUMBbIE XUMHUECKUE PEAKIIMUA. XUMUYECKOEe PAaBHOBECHE. Y CIOBUS CMEUICHUS XUMHU-
yeckoro paBHoBecus. [Ipuniun JlelllaTenbe. 3akoH AeCTBYIONIMX Macc AJ1sl paBHOBECHBIX cucTeM. KoHcTanTa paBHOBecHS.

OxucnumenvHo-6occmanosumenvHule peakyuu. Oxucnutenu u BoccraHoButenu. Cocrapnenue ypasueHnit OBP mMeTonom snekTpoHHOro GanaHca.
DJEeKTPOIU3 PaCTBOPOB U PACILIABOB.

Teopus snexkmponumuyeckou ouccoyuayuu. INEKTPOIUTHl U HEBJIEKTPOJIUTHL. DIIEKTPOJIMTUUECKas Juccouuanusa. MexaHu3sMm JuccoLualuu Be-
IIECTB C PA3JIMYHBIM TUIIOM CBsi3U. CHIIbHBIE U ciia0ble 31eKTposnThl. OcHOBHBIE monoxkeHust TO/l. KauecTBeHHbIE peakiy Ha HEKOTOPHIC HOHBI.
MeTob1 onpe/iesienns KUCIOTHOCTH cpenbl. [luccouunanus Boabl. BogopoaHblil mokasaTens.

Tuoponus. llonarue «ruaponus». I'naponns oprannyeckux BeuiecTs. bruongoruueckas posib THIpoau3a B opraHu3Me uenoseka. Peakiuu ruaponnsa
B IIPOMBINIIEHHOCTH. ['uaponus coneit. I'maponus kapOuaoB, cuuuua0B, Gochuaos.

JleMoHcTpanuu. AJJIOTPOIHEBIE MTpeBpaleHus cepbl u Gpochopa. Peakunu, naymue ¢ oOpa3oBaHUEM Tas3a, 0CajJKa WIH BOJbL. V3ydeHue 3aBUCH-
MOCTH CKOPOCTH XMUMUYECKOW PEaKIMu OT KOHIICHTPAI[MH BEIIECTB, TEMIIEpaTyphl (B3auMOAecTBUE THOCYNIb(aTa HATPUS C CEPHOM KUCIIOTOM), 1MO-
BEPXHOCTH CONPUKOCHOBEHHS BEILECTB (B3aMMOCICTBUE COJITHOM KUCIOTHI C TpaHyJIaMH U MOPOIIKaMH aJIlOMUHMS WK LiMHKa). Koppo3us xenesa B
BOJHOM CpeJie ¢ ypOTpOnHuHOM U 6e3 Hero. HANKAaTOphl M M3MEHEHUE UX OKPACKH B Pa3HBIX Cpeax.

JlabopaTopuble onbIThl. 3. Pa3noxxeHnue nepokcuaa Bogopoaa ¢ nomoiibio okcuaa menu (1) m xaramasel. 4. 3HakomcTBO ¢ Kosutekiuein CMC,
COJIep>KaIINX SH3UMEIL. 5. Peakuuu, uaymmue ¢ 00pa3oBaHUEM 0CaJKa, Ta3a WIK BOJbI ISl OPTaHUYECKUX U HEOPTraHMYECKUX AIIEKTPOIUTOB. 6. Pazmuu-
HBIE CIIy4au TUapou3a coieil. MccnemoBanue cpeibl pacCTBOPOB € TOMOIIBIO MHANKATOPHON OyMmaru.

Kontponsnas padora Ne 1 o teme: «TeopeTnueckue OCHOBBI O0IIEH XUMUN»

Tema 4. BemecTBa u ux cBoiicrpa (224)

Knaccugpuxayus neopeanuueckux eeujecms. Ilpocteie u cinoxsble BeniectBa. OKCUIbI, THAPOKCUIBI (OCHOBAaHUS, KUCIOPOJICOAEPIKAIINE KUCIOTHI,
amdoTtepHble THIPOKcH bl ). KnucaoTel, ocHoBaHus, cou. [IoHATHE O KOMIUIEKCHBIX COJISX.

Knaccugpuxayus opeanuyecxkux eewjecma. YriieBonoponbl, ux kinaccudukanus. Mzomepus. ['omonorus. [IponsBoaHble yriieBoIOpOJIOB: rajore-
HaJIKaHbl, CIIUPTHI, PEHOIbI, adbJAETUABl U KETOHBI, KAPOOHOBBIE KUCIOTHI, IPOCTHIE U CIOXKHBIE 3Qupbl. HuTpocoenuueHus,, aMuHbl, aMUHOKHUCIIOTHI.
[TonsATHE 00 1€MEHTOOPTaHUYECKUX COCTUHEHHUSX.

Memannwei. 1lonoxenue metainos B [ICXD JI. . Menneneea. Meramnyeckas cBs3b. O0mue Quandeckue cBOMCTBa METAIOB. XMMHUYECKUE
cBoiicTBa MeTaioB. OKCUIBI U THIPOKCH]IBI IIEPEXOJHBIX METAJUIOB. 3aBUCUMOCTh MX CBOMCTB OT CTENEHH OKUCIEHUS MeTaiuia. Koppo3us: NpUYnHBL,
MEXaHHU3MBI TPOTEKaHHUs, CIOCOObI MPEAOTBPAILECHNUS.

Hememannwi. Ilonoxxenune nemerasuioB B [ICXD JI. . Menneneea. Kondurypaius BHEIIHEro 3JeKTPOHHOTO cliosi HemeTansios. [IpocTsie Bere-
CTBa HEMETAJLIBI: CTPOCHUE, (PU3NUECKHE CBONCTBA. XMMHYECKHE CBOWCTBA. BakHEeHITnEe OKCHU/IBI, COOTBETCTBYIOIINE UM THAPOKCHIBI U BOJOPOIHBIC
COEIMHEHUS HEMETAJIIOB.

Oxcuodwi. CTpoeHHe, HOMEHKJIaTypa Kiaccu(uKaius 1 CBOMCTBA OKCHI0B. BaxkHelie npeacTaButenu 3Toro kiacca. [lepokcuspl.

Kucnomei. CTpoeHne, HOMEHKIIATYpa, KIacCU(pUKAIMS U CBOMCTBa KUCIOT. BaxkHelme mpeacraButenu 3toro kiacca. OCOOEHHOCTH CBOWCTB
CEPHOW U a30THOM, MypaBbUHOW M YKCYCHOM KHCIIOTBI.



Ocnosanusa. CTpoeHue, HOMEHKIIATypa, Kilaccu(ukanus 1 cBOHCTBa OCHOBaHUHN. PacTBOpuMBbIe 1 HEpacTBOpUMBIE OCHOBaHU. Bakneiimue npen-
craBuTenu kiacca. OCOOCHHOCTH OPTraHUYECKUX OCHOBAHHM.

Amepomepnvie coeounenus. AMPOTEPHOCTb OKCHIOB M THIPOKCUIOB MEPEXOAHBIX METAJUIOB M AJTFOMUHHUSA: B3aUMOJICHCTBHE C KUCIIOTaMH H 1IN0~
yaMu. AM(OTEpHOCTh AMUHOKHUCIIOT, 00pa30BaHKE MENTUIOB.

Jemoncrpauuu. Komrekuus «Kmaccupukaiysi HEOpraHMUECKUX coenHeHm». [lomyyeHne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTaHUYEeCKUX CO-
ennHeHud. JleMoHcTpauus cyxux kpucramioruaparoB. Komnekuus «Knaccupukaus opraHMuecKux coequHeHuin». Mogenu KpucTaiIMueckux pelie-
TOK MeTayu1oB. KoJuleKkuus MeTaioB ¢ pa3HbIMU (PU3MYECKHMMHU cBOCTBaMuU. Koppo3us METaJlIoB B pa3iMUHBIX YCIOBUSX M METOJBI 3aIIUTHI OT HEe.
I'openue cepsl u pocdopa. Bo3ronka iona, pactBopeHue oaa B cnupte. BzanMoneiictBue aMmmMuaka 1 METUIAMUHA C XJIOPOBOJOPOJIOM U BOAOH.

JlaGopaTopHble onbIThl. 7. O3HaKOMIICHHE C 00pa3liaMy MPEICTAaBUTENCH Pa3HbIX KJIACCOB HEOPTaHUYECKUX BelecTB. 8. KauecTBeHHbIE peakiuu
na nonsl Fe?* u Fe®'. 9. Osmakomenne ¢ 06pasiamMu npecTaBUTe e pasHbIX KIACCOB OPraHMYecKux BemecTs. 10. BaammoseiicTBre METamios ¢
pacTBOopaMu KUCJIOT U cojied. 11. O3HakoMieHue ¢ KOJUIEKIUEH pya.

KonTponbnast padorta Ne 2 o reme: «Heopranndeckue BeliecTsa

Tema 5. XumMnueckuii NpakTuKyM

IIpakTuyeckas padora 1. «[lonyuenue, coOupanue u pacrno3HaBaHue ra3zoBy 2. «PerieHue 3KCepuMEeHTANIbHBIX 3a71a4 Ha UICHTU(UKAIINIO OPTaHH-
YEeCKUX U HEOPTaHUYECKUX BEIIECTB



Kaneﬂnapﬂo — TeMaTH4€CKO0€ IJIAHUPOBaAHUE

Ne Tema ypoxkoB HN3yyaembie BONPOCHI Kou-Bo Hara
4acos
Tema 1. Illepuoauyeckuii 3aKoH u crpoenne aroma (64)
1. | Orkpeitue JI.M.Menneneessim Ilepuogmueckoro | [lepBpie MONMBITKH KiIacCU(UKAMH XUMHUYECKUX JJIEMEHTOB. Bax- 1
3aKOHa. HEHIINE MOHATUS XUMHUHU: aTOM, OTHOCUTEIbHAs aTOMHAs U MOJIEKY-
nsapHasg maccel. Otkpeitue [[.M.Menneneessim Ilepuoaunueckoro 3a-
koHa. [lepmonnuecknii 3akoH B hopmynuposke [[.1.Menneneena.
2. | llepuonnueckas cucrema /.M. Menneneena Pasnuunble Bapuantel [lepuonnueckon cucreMsl. Ilepuonsl u rpym- 1
11bl. 3HAYEHUE NEPUOINYECKOr0 3aK0oHa U Ileprognieckoi CUCTEMBI.
3. | Atom - crnoxkHas uvactuma. OTKpbITHE 3J1eMeH- | Sl1po aToma: MpOTOHBI U HEUTPOHBI. M30TOMBI. DIEKTPOHEI. 1
TapHbIX YaCTHIl U CTPOECHMSI aTOMa. DneKTpoHHasi 000JI04Ka.
4. | DneKkTpoHHbIC KOH(HUIYpaluh aTOMOB XHMHUe- | DHepreTuueckuil ypoBeHb. OpoOutanu: S, p u d. Pacnpenenenue smek- 1
CKUX 3JIEMEHTOB. BajeHTHbIe BO3MOXKHOCTH aTO- | TPOHOB IO SHEPTETUUECKUM YPOBHSAM U OpPOUTAIISIM.
MOB XMMUYECKUX IEMEHTOB.
5. | llepuoanueckuii 3aKOH U CTPOCHUE aTOMA. CoBpeMeHHOE MOHATHE XUMHUYecKoro sneMeHTa. CoBpemeHHas (op- 1
MyJIMPOBKa MEPUOJUYECKOro 3akoHa. [IpyunHa nepuoInyHOCTH B U3-
MEHEHUH CBOWCTB XMMHUECKUX 3JIEMEHTOB.
6. | OcoOeHHOCTH  3allOIHEHUs]  DHEPreTHYECKUX | DICKTPOHHBIC ceMeiicTBa 3JieMEHTOB: S W P-amemeHThl, d u f- 1
YpOBHEN B 3JEKTPOHHBIX 000JI0YKaX aTOMOB I€- | 3JIEMEHTHI.
PEXOAHBIX IJIEMEHTOB.
Tema 2. Ctpoenne BemectBa (18 1)
7. | KoBaneHTHast HENMOJSApHAs CBS3b. [Tonstne o koBaneHTHOM cBsa3u. OOmas snexkTpoHHas mnapa. Kpat- 1
HOCTb CBSI3U. DJIEKTPOOTPULIATEIBHOCTD. G- U TT-CBSI3U.
8. | KoBanenTHas nosisipHas cBs3b. OOMeHHBIN U JOHOPHO-AKIENITOPHBI MEeXaHU3Mbl 00pa30BaHUS KO- 1
BaJICHTHOM CBsI3U. BelecTBa MOJEKYJISIpPHOTO M HEMOJIEKYISIPHOTO
CTpOoeHMs. 3aKOH MOCTOSHCTBA COCTaBa ISl BEILECTB MOJIEKYJIIPHOTO
CTPOEHHSI.
9-10 | MonHas XuMu4ecKas CBSI3b. Karnons! n annonsl. loHHas cBsA3b U ee cBoiicTBa. MIoHHas CBsI3b Kak 2
KpalHMM Clly4ail KOBaJE€HTHOM NOJIAPHOM CBs3u. PopMmyrbHas €IU-
HuLa BemecTBa. OTHOCUTENBHOCTD JEIEHUS XUMUYECKUX CBSA3EH Ha
THUIIBI.
11. | OOmue ¢puznyeckre CBOWCTBA METAILIOB. Mertannsl 1 MeTauIMYeCcKask CBSA3b. 3aBUCHUMOCTh 3JIEKTPOIIPOBOJHO- 1

CTHU METAJUIOB OT TEMIEPATYpPHI.




12.

CruiaBhl.

qepHLIC U IIBCTHHIC CILJIaBbI.

13. | Bogopoanas XuMu4ecKas CBS3b. BonopoaHast cBs3b Kak 0COOBIN Clydail KaKk OCOOBIA clTydaid MEKMO-
JEKYJSIPHOTO B3auMoOJIeHCcTBHA. MexaHu3M ee oOpa3oBaHUs M BIUS-
HUE Ha CBOMCTBA BellecTB. BHyTpuMonekyssipHas BOJOPOIHAS CBS3b.
14. | [lonumepsl. Opranudeckue U HeopraHuueckue nojumepsl. BosokHa.
15. | ArperaTHbie cocTOSTHUS BemecTBa. ['a3bl. 3akoH ABoraapo mis ra3oB. MoysipHbIH 00beM Tra3000pa3HBIX Be-
IIECTB.
16. | Xunkocrwu. Bona, ee 6uonorudeckas posib. KpyroBopot Bojbl B mpupoje. Kect-
KOCTb BOJIBI.
17. | Tunsl KPUCTAIITMYECKUX PEUIETOK. Kpucrannuueckasi pemierka, ee Tunbl. Ayuiorponus. AMopdHBIE Be-
IIECTBA, UX OTJINYUTEJIbHBIE CBOICTBA.
18. | ucnepcHbIC CUCTEMBI.
19. | Yucrele BemecTBa U CMECH. ["oMoOreHHbI€ U TeTepOreHHbIE CMECH.
20- | Pemenue 3amay. Pemenue 3amau Ha HaxOX/AeHUE Macchl (00beMa) KOMIIOHEHTA B CMe-
21. CH, MacChl YUCTOTO BEIIECTBA B 00pa3Ile, MaCCOBOM IO MpUMECEH.
22. | Ilpaktuueckas padora Nel «Ilomydenue u pacmno-
3HaBaHHE ra3oBy.
23. | IloBropenue u o6o6menne temM «Ctpoerue aro- | [TonaroroBka k KOHTPOJIBHON padoTe.
Ma» U «CTpOoeHHUE BEIIECTBAY.
24. | KonrponbHas pabora Nel mo temam «CtpoeHue
atoma» U «CTpOEHHE BEIIECTBAY.
Tema 3. JaekTponTnyeckas aucconuanus (194)
25. | PacTBopeHue KaK (PU3UKO-XMMHUYECKHIA TTporiecc. | PacTBOpBI Kak TOMOT€HHBIE CUCTEMBI, COCTOSIINE U3 YACTHIl PaCTBO-
puTENs, paCTBOPEHHOr0 BEIIECTBA M MPOAYKTOB MX B3aUMOJEHCTBUSI.
MaccoBast 10J11 paCTBOPEHHOT'O BEIIECTBA.
26. | MonsipHasi KOHIICHTpAIUs BEIIeCTBA. OTnHumne CBOMCTB pacTBOpPa OT CBOMCTB YMCTOI'O PACTBOPUTENS U pac-
TBOPEHHOT'O BelllecTBAa. MUHEpalIbHbIE BOJbI KaK NMPUPOAHBIE PACTBO-
DB
27- | Pemenue 3amad. Pemienue 3amady Ha pacdyer MacCOBOW JIOJM BEIIECTBA B PACTBOPE U
28. MOJIIPHOW KOHIIEHTPALUH.
29. | Teopus JIEKTPOIUTHICCKON JUCCOITUAITIH. OnekTponuThl U HednekTpodauThl. Ctenens JJ[. CunbHble U cialbie
ANEKTPOJIUTHI. MeXaHU3M TUCCOIMALINN.
30. | YpaBHEHUS 2IEKTPOTUTHIECCKON TUCCOIMAIIHH. Crynenuaras aucconuanus. BogopoiHblil mokasaress.
31- | Kucnotel B cBeTe TeopHM 3yeKTpoiuThdeckoi | OOmme cBoicTBa HEOPraHUUECKUX U OPraHUYECKUX KUCIOT. Y CIOBUS
32.. | mucconuanuy. TEYEHUsI PEaKINil MeX1y 3JIeKTpoIuTaMu 10 KoHua. Crneunduueckue

CBOMCTBA a30THOM, KOHLEHTPUPOBAHHOW CEPHOM M MYpPABBUHOHN KH-




CJIOT.

33- | OcHOBaHUs B CBETE TEOpPHUU dJeKTposmTHieckor | Knaccudukanus ocHoBaHMi 1 00mIMe cBOKWCTBA. AMHUHBI KaK OpraHu-
34. JUCCOLIMALIMY. yeckue ocHoBaHus. CpaBHEHHE CBOWCTB aMMMaKa, METWJIAMUHA U
AHWIMHA.
35- | Conm B cBeTe TeOpWHU AJIeKTpoimTUUeckor muc- | Kmaccupukamnms, obmme cpoiictBa coseil. Colu OpraHMYecKux Ku-
36. | commanuu. ciioT. Mpuia.
37- | T'appomnus. Cnyuau rugponusa coneit. Peakius cpensl (pH) B pactBopax ruapo-
38. JTU3YIOIUXCs coiel. ['uaponn3 opraHndeckux BEILIECTB, €ro 3Haue-
HUE.
39. | [Ipaktuueckas pabora No2 «PemieHue skcrepu-
MEHTAJIbHBIX 33/1a4 Ha MICHTH(UKALNIO HEeopra-
HUYECKUX U OPraHUYECKUX COCTMHEHUN.
40- | IloBropenne u oboOmenue Temol «Teopust drek-
41. | TPOJUTUYECKOW TUCCOIHAITUN.
42. | Pemenue 3anau. Pemenne 3a1au Ha pacdeTbl IO XUMUYECKOMY YPaBHEHUIO, U30BITOK
OJIHOTO M3 pearvpyrolux BELIECTB, C y4aCTHEM BELIECTB, COJEpKa-
[IMX TPUMECH.
43. | KonTposbHas padora Ne2 mo teme «IIeKTPOITH-
TUYeCKas IUCCOLMALIND.
Tema 4. Xumnueckue peakumnu (224)
44- | Knaccudpukanuss XxuMudeckux peakuuid. Teruio- | XuMHUecKUe peaklnd B HEOPraHMYeCKOW M OpPraHMYecKOW XUMUHU.
45. | BOM 59(h(PeKT XUMUYECKUX PEAKIIHII. TepmoxnMmuueckue ypaBHeHHs. PacdeTr KoJIM4YecTBa TEIIOTHl IO Tep-
MOXHUMHUYECKUM YpaBHEHHSIM.
46- | CKOpOCTh XMMUYECKHUX PEaKIHii. ITonsiTHE O CKOPOCTH XUMUYECKUX peakuuii. DakTopbl, BIUAIOIIKAE HA
47. CKOPOCTb XUMHUYECKUX PEAKIIUH.
48. | Pemenue 3amay. Pemenue 3a1a4 Ha XUMHUUYECKYIO0 KUHETHUKY.
49. | Karanums. KaranuzaTtopsl. 'oMOreHHsbIil ¥ rereporeHHbii Karaan3. ODepMeHTHI.
50- | OGpatumMocTh XHMMHUYECKUX peakiuil. Xumude- | OOpatumble 1 HeoOpaTHMBble peakIh. XMMHUYECKOe PaBHOBECHE U
51. | ckoe paBHOBeEcCHE. Croco0bl €ro CMENEHUs! Ha MPUMEPE MOJIyYEeHUsI aMMHUaKa.
52.- | OKUCIUTENBHO - BOCCTAHOBHUTEIbHbIE PEAKIIHH. Oxucnurens. BoccranoButenb. CocTaBieHUE YpaBHEHHM OKHCIIH-
53. TEJIHHO - BOCCTAHOBUTEIBHBIX PEAKIIHA.
54- | OOmue cBOMCTBA METAILIOB. XUMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTaHOBUTeIeH. B3anMoaei-
95. CTBHE METAJUIOB C HEMeTa/llaMH, BOJIOHM, KUCIOTaMH M pPacTBOpaMu
coJiel. Meramiorepmust.
56. | Koppo3swust MmeTamios. Koppo3ust MeTaioB Kak OKHCIUTENbHO - BOCCTaHOBUTENBHBIN MpO-

niecc. CrocoOBbl 3alUTH OT KOPPO3HHU.




S7- | DnexTpoaus. OO6mme crnocoObl MOTYYEHUS METAUIOB. DJIEKTPOJIM3 PAacTBOPOB U
58. pacriaBoB anektposntoB Ha npumepe NaCl. TNampBaHomiactuka u
raJIbBAHOCTETHSI.
59- | O6mue cBOICTBa HEMETAIIIOB. XHUMHYECKHE CBOMCTBA HEMETAJJIOB KaK OKuciauTesne. CBONCTBA He-
60. METAJIJIOB KaK BOoccTaHOBUTENeH. O01as XapakTeprCTHKA raJlOTeHOB.
61. | I'eneTnueckas cBsI3b MEXIY KilaccaMu HeopraHu- | ['enetuueckuil pan metamia U Hemerauia. OcoOEHHOCTH TeHETHue-
YECKUX M OPTraHNYECKHUX BEIICCTB. CKOH CBSI3M B OPTraHMYECKON XUMUHU.
62. | [IpakTtuueckas padota Ne3 «['eHeTnueckasi CBS3b
MEXYy pa3IMYHBIMU KJIACCAMH HEOPTraHUYECKUX
Y OPTaHUYECKUX BEIECTBY.
63. | [loBropenue u oboOmeHHEe TeMbl «Xumudeckue | [loaroroBka kK KOHTPOIBHON padoTe.
peaKIum.
64. | KonrpompHas padora Ne3 mo teme «XuMu4eckas
peaKIus.
65. | UroroBeiii ypok-koHpepenius «Ponp xumuu B
MOEH KU3HI.
66- | [loBTOpenue [ToBTOpeHne u 0600IIeHNE Kypca HEOPraHU4YeCKOW M OpraHu4eCcKOU

68.

XHUMHHU.




