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IlnaHupyveMble pe3VabTaThl

JIuunocmmuwie pe3yromamat.

1) B yennocmno-opuenmayuonnou cgepe - 4yBCTBO TOPJOCTH 33 POCCHMCKYI0 XUMHUYECKYIO HAYKY,
IryMaHH3M, OTHOILIEHHE K TPYAY, LelIeyCTPEMIICHHOCTb;

2) B mpyooeou cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHEHIIel o0pa3oBaTeNbHOU U
npodecCHOHATBHON TPACKTOPHH;

3) B nosHasamenvholl (KOCHUMUBHOU, UHMELIEKMYalbHol)cdhepe - YMEHUE YIPABIATH CBOCH
IIO3HABATEJILHOM JESITEIbHOCTBIO.

Memanpeomemmnoie pe3ynbmampl OCBOCHUS BBIITYCKHUKAMHU CPEIHEH HIKOJBI MPOTPaMMBI IO XUMUHU
SABIISIFOTCSL:

1) ucnonp3oBaHME YMEHHI M HABBIKOB PA3IMYHBIX BUJOB MO3HABATEILHON AEATEIBHOCTH, IPUMEHEHHE
OCHOBHBIX METOJOB IO3HaHMUA (CHCTEMHO-MH(MOPMALMOHHBIA aHaJIN3, MOJCIUPOBAHHUE) I H3ydEHHs
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH NEHCTBUTEIBHOCTH;

2) KCHOJB30BAHHWE OCHOBHBIX HMHTEJJIEKTYalbHBIX ONepalnuii: (GpopMylnpOBaHUE TUIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, 00O0IEHHE, CHCTEMAaTHU3alusl, BBISIBICHHUE NPHYMHHO-CICACTBEHHBIX CBSA3EH, IOMCK
aHaJIOrOB;

3) yMeHHEe TeHEepHUPOBATh HJIEH U OTIPENENATh CPEACTBA, HEOOXOIUMBIE [T UX PeaT3allii;

4) ymeHue ompenesaTh LW U 33Ja4d JIeATeNbHOCTH, BBIOMpAaTh CpEICTBA pealu3alud Leld U
IPUMEHSTH UX Ha MPAKTHKE;

5) ucnoab30BaHME PA3IMYHBIX HMCTOYHMKOB JJIS MOJyYEHHMs XMMHUYECKOHM HMHGOpMaiuM, MOHUMaHUE
3aBHCUMOCTH COJIEpPKaHus U (YOPMBI IPECTaBICHNU HHPOPMALIUH OT IIeJiei KOMMYHHUKAIH U aipecaTa.

B obnactu npeomemmnwix pezynbmamoeé W3ydueHUE XUMHUH IPEJOCTABISIET YYEHHUKY BO3MOXKHOCTb
HAYYHUTHCS:

1) B nosnasamenvholl cghepe:

Ha 6a30680M yposHe

a) 1aBaTh OINpeIeIeHUs] U3yYeHHBIM MOHATHUSM;

0) omMCHIBaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSITEIIHHO MPOBEICHHBIE IKCIIEPUMEHTHI, UCTIOIB3YS IS
9TOT0 €CTECTBEHHBIN (PYCCKH, POJHOM) A3bIK U A3BIK XUMUHU;

B) OOBSCHATH CTPOCHHE M CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTAHWYECKUX M OPTaHUYECKUX COCIMHEHHUIA;

I') KJIacCu(UIUPOBaTh U3yYEHHbIE OOBEKTHI U SIBIICHUS;

1) HaOMIONaTh JAEMOHCTPHPYEMBIE M CaMOCTOSTEIBHO IMPOBOAWMBIC ONBITHI, XUMHYECKHE pPEaKIuH,
IPOTEKAOIME B IPUPOJIE U B OBITY;

€) MCCIIeI0BaTh CBOMCTBA HEOPTAHWYECKUX U OPTAaHWYECKHUX BEIIECTB, ONPENENATh UX MPUHAIIE)KHOCTh
K OCHOBHBIM KJIaCCaM COEMHEHUH;

) 00001aTh 3HaHMWS W JienaTb OOOCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHHsS! CBOMCTB
BEIIIECTB;

3) CTPYKTypUpPOBaTh yueOHYI0 HH(OpMaIIHIO;

M) MHTEPIPETUPOBATh MHPOPMALNIO, MOJYYCHHYIO U3 JPYIMX HCTOYHMKOB, OIICHHMBATh €€ HAy4YHYIO
JIOCTOBEPHOCTb;

K) OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHMUYECKHX PEaKIMi{, MPOrHO3UPOBAaTh BO3MOXKHOCTh MX
NIPOTEKaHUs Ha OCHOBE 3HAHHUI O CTPOCHUH BEIIECTBA U 3aKOHOB TEPMOIMHAMHUKH;

J) OOBACHATH CTpOeHHE aToMOB »3neMeHTOB [-IV mepmona ¢ HCHOJIB30BaHHMEM AIIEKTPOHHBIX
KOH(UTrypanuii aToMOB;

M) MOJEIHMPOBATh CTPOCHUE TPOCTEHIINX MOJIEKYJ HEOPTraHWYECKUX W OPTaHUYECKUX BEIIECTB,
KPHUCTAJLJIOB;

H) ITPOBOJIUTH PACUETHI II0 XUMHUYECKUM (POPMYIJIaM U YpaBHEHHSIM;

0) XapaKTepH30BaTh U3yYCHHbIE TEOPHH;

1) CaMOCTOSITENbHO A00BIBaTh HOBOE Ul C€0sl XMMHUYECKOE 3HAHUE, UCIOJb3Yys JUIsl 3TOTO JOCTYIHbIE
UCTOYHUKU UH(POPMALINY;

Ha yenybnenHom ypoeHe — TpeOOBaHMS K MIPEIMETHBIM PE3yJIbTaTaM OCBOSHUS YTIyOJIIEHHOTO Kypca XUMHUH
BKJIIOYAIOT TPeOOBaHUS K pe3yJbTaTaM OCBOEHUs 0a30BOT0 Kypca U JIOTMOJIHUTENIBHO OTPAKaIOT:

1) chopMUPOBAaHHOCTH CUCTEMbI 3HAHUH 00 OOIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSX;



2) c(hOpMHUPOBAHHOCTh YMEHHUI HCCIIEIOBATH CBOMCTBA HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB,
O0BSACHSATH 3aKOHOMEPHOCTH MTPOTEKAHUSI XUMHUYECKUX PEaKIUi, MPOTHO3UPOBATH BOZMOKHOCTh MX
OCYIIIECTBIICHHUS;

3) BJIaACHUC YMCHHUAMU BbIABUI'ATb 'MIIOTE3bI HA OCHOBC 3HAHUM O COCTaBC, CTPOCHNH BCUICCTBA U
OCHOBHBIX XUMHWYECKHX 3aKOHaX, ITPOBEPATH NX OKCIICPUMEHTAIBHO, (bOpMy.]'II/Ip}IH EJIb UCCIICAOBaHUA,

4) BiajieHNE METOJIJaMH CAMOCTOSTEIILHOTO IJIAHUPOBAHUS U TIPOBEACHUS XMMUYECKUX SKCIIEPUMEHTOB C
coOroicHUEM TpaBuIl 6e30MacHOl paboThI ¢ BELIECTBAMH U J1a00paTOPHBIM 000PYIOBaHHUEM;
c(OpPMHPOBAHHOCTh YMEHUH OMHMCAaHU, aHAJIN3a M OLEHKH JIOCTOBEPHOCTH MOJIyYEHHOTO pe3ybTaTa;

5) chopMHUPOBAHHOCTH YMEHHUI MPOrHO3UPOBATH, AHATU3UPOBATH M OIICHUBATH C TIO3UIHIA SKOJIOTHUECKON
0€30MMaCHOCTH MOCJIEICTBUS OBITOBOM M MPOW3BOICTBEHHOM IEATEIHPHOCTH YEIOBEKAa, CBI3aHHOU C
nepepaboTKOM BEIIeCTB.

2) B yeHHOCMHO-0OpUeHMayuoHHoU cghepe - TPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH TTOCIICACTBHUS
JUIL  OKpY)Karomield cpeabl OBITOBOM M NPOM3BOJACTBEHHOW MAEATENBHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢
nepepadoTKOMN BEIIECTB;

3) B mpydosoil cgepe - CaMOCTOATENBHO IUIAHUPOBATH W IMPOBOJUTH XHUMHUYECKUH HSKCIEPHMEHT,
coOuro1ast mpaBmiia 6€30macHo paboThI ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYAOBAHHEM;

4) B chepe ghuzuueckoil Kyibmypsl - OKa3bIBaTh MEPBYIO MMOMOIIb TP OTPABICHHUAX, OKOTAX U JIPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHM U JIAOOPATOPHBIM 000PYAOBAHHEM.

BbINYCKHUK HAYYUTCS:

® XapaKTEepPH30BaTh OCHOBHBIC METObI TO3HAHUS: HAOIIOICHHE, N3MEPEHHE, SKCIICPHMEHT;

® ONMCHIBATh CBOMCTBA TBEPABIX, )KUJKUX, Ta3000pa3HbIX BEIIECTB, BBIIEISISI UX CYIIECTBEHHBIC IPU3HAKH;
® PaCKpPBIBATh CMBICIT OCHOBHBIX XUMHUYECKUX TIOHSATHH «aTOM», «MOJIEKYJa», «XUMAYECKHHA HIIEMEHT,
«IIPOCTOE BEILECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTDY, «XUMHUECKAs PeaKIUsi», HCIIONIb3Ys
3HAKOBYIO CUCTEMY XUMHUH;

® PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH;

® pa3MyaTh XUMHYECKHE U (PU3UIECKUE SIBICHUS;

® Ha3bIBaTh XMMHUUYECKHE HJIEMEHTHI,

® ONpEJIENATh COCTAB BEIIECTB M0 UX (hopMyiIaMm;

® ONIPE/ICTISATH BAJICHTHOCTh aTOMa JJIEMEHTa B COCTMHECHUSX;

® ONPEETSATH TUTT XUMHUECKUX PEAKIINN;

® Ha3bIBaTh NMPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUUECKUX PEAKIIMA;

® BBISIBJISITH IPU3HAKH, CBUIETENILCTBYIOIINE O MPOTEKAHUH XMMUYECKON pPEaKIH MPH BHIMOJIHEHUH
XUMHYECKOTO OITBITa;

® COCTaBIATH (POPMYIbI OMHAPHBIX COCTUHEHUH;

® COCTaBJISITh YPAaBHEHHSI XUMUUYECKUX PEaKLuii;

e coOuro1aTh paBuiia 6€30MacHoOi paboThI MTPH NMPOBEIEHUH OIBITOB;

® 110JIb30BaThCs J1AOOPaTOPHBIM 000PYIOBAaHUEM H MOCYIOM;

® BHIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

® BHIYHCIISITH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa Mo (hopMyJsie COETUHEHHUS;

® BEIYHCIISITH KOJIMYECTBO, 00BEM MITH MAcCy BEIIECTBA MO KOJIMIECTBY, 00BEMY, MacCe PEareHTOB TN
IPOJIYKTOB PEAKIINH;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHUE CBOWCTBA MPOCTHIX BEHIECTB: KUCIOPOa U BOAOPOAA;
® [10JTy4aTh, COOMPATh KUCIOPO U BOAOPO;

® PacIo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOIOPO/;

® pacKpbIBaTh CMBICH 3aKOHA ABOTaapo;

® PacKpbIBaTh CMBICI MOHATUH «TETI0BOH 3((HEeKT peakunum», «MOJSIPHBIH 00BeM»;

® XapaKTepH30BaTh (PU3NUECKHE U XMMHUUECKHE CBONCTBA BOJIBI;



® PacCKpBIBaTh CMBICII ITOHATHS «PACTBODPY;
® BBIUMCIIATH MAaCCOBYIO JIOJI0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C OIIPEAEICHHON MAaCCOBOM 10JI€M paCTBOPEHHOIO BELIECTBA;

® HA3bIBATH COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;

® XapaKTepHU30BaTh PU3NUECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX BEILLECTB:
OKCHIOB, KHCJIOT, OCHOBaHMH, COJICH;

® OIIpPENENATh IPUHAMIEKHOCTD BEIIECTB K OIIPEIEIICHHOMY KJIACCY COCIIMHEHUN;

® COCTaBIATh (POPMYJIbI HEOPTAaHUUECKUX COCTUHEHNH U3yUEHHBIX KJIaCCOB;

® [IPOBOJIUTH OIIBITHI, IOATBEPKAAOIINE XUMUYECKHE CBOMCTBA U3yUEHHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB;

® PacrO3HaBaTh OIBITHBIM IIyTEM PACTBOPHI KUCJIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKH MHAMKATOPA;

® XapaKTEpHU30BaTh B3aUMOCBA3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COEIMHEHUN;

e packpbiBaTh cMbIich [lepuoanueckoro 3akona [[.M. MeHnneneeBa;

® 00BACHATH (PU3MUYECKHUI CMBICIT AaTOMHOTO (TIOPSIKOBOI0) HOMEpPAa XUMHUYECKOT0 3I€MEHTa, HOMEPOB
IPYIIBI ¥ Ieproaa B nepuoanyeckon cucreme .M. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHMsI CTPOEHHUSI aTOMOB, CBOUCTB 3JIEMEHTOB B IIpeJiesiaX MaJlbIX
IIEPUOJOB U INIABHBIX NOAIPYIIIL;

® XapaKTEepHU30BaATh XMMHUECKHE AJIEMEHTHI (0T BOAOPO/A /10 KaJlbLIMsI) HA OCHOBE MX MOJIOKEHUS B
nepuoudeckoit cucreme J.1. MenneneeBa 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

® COCTaBJISITh CXEMBbI CTPOEHUS aTOMOB NepBbIX 20 ay1eMeHTOB nepuoanyeckoit cucremsl J.11. Menneneesa;
® pPacKphIBaTh CMBICI OHSTUN: «XUMHUYECKAs! CBSI3bY, «IJIEKTPOOTPULIATEILHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTB OT THIIA KPUCTATUINYECKOM peIeTKY;

® OIIPENENATh BUJ XUMUUECKOH CBSI3U B HEOPraHUUYECKUX COCIUHEHMSX;

® 1300paXkaTh CXEMBbI CTPOCHUS MOJICKYJI BEIIECTB, 0OPAa30BaHHBIX Pa3HBIMH BUIAMU XUMUYECKUX CBS3CH;
®PACKPBIBATh CMBICII TOHATHH «HOH», «KaTHOHY, «AHUOHY, «QJIEKTPOJIUTHIY, «HEITEKTPOIUTHI»,
«QIEKTPOIUTHYECKAS JUCCOLUALUA», KOKUCIUTEID), «CTETIEHb OKUCICHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

® OIIPENEIATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTA B COCIMHEHNH;

® PacKphIBaTh CMBICII TEOPUH JIEKTPOIUTHUECKOHN TNCCOLMALINN;

® COCTaBJISITh YPABHEHHUSI DJICKTPOJIMTUYECKOM TUCCOMALINN KUCIIOT, IIEJI0YEH, COJIEH;

® OOBSICHATH CYIIIHOCTb MPOIIECcCa IEKTPOIUTUYECKON JUCCOLMALMU U PeaKiuii HOHHOTO OOMEHa;

® COCTaBJIATH MOJIHBIE M COKPALIIEHHbIE HOHHBIE YPaBHEHUSI PEaKLIMU OOMEHa;

® ONpeeNATh BO3MOKHOCTh IPOTEKAHUS PEAKLUi HOHHOTO OOMEHa;

® IPOBOJIUTH PEAKIIMH, ITOJITBEPKIAIOIINE KaUECTBEHHBIN COCTaB pa3IUYHbIX BELLECTB;

® OIpeNENATh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJISITh YPABHEHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIN;

® Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUECKON PEeaKIInu;

e KJaccu(PUIMPOBATh XUMUUECKHE PEAKIIUU 110 PA3IMYHBIM [TPU3HAKAM;

® XapaKTepHU30BaTh B3aMOCBS3b MEKY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIIOB;

® [IPOBOJIUTEH OIBITHI 1O MOJYYEHHUIO, COOMPAHUIO U N3YUEHHIO XUMHUECKUX CBOMCTB Ia3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OIBITHBIM MyTEM ra3000pa3Hble BEIECTBA: YIVIEKUCIIbII ra3 1 aMMHaK;

® XapaKTEpHU30BaTh B3aUMOCBA3b MEKY COCTABOM, CTPOEHHEM U CBOMCTBAMH METAJLIIOB;

eHa3bIBaTh OPraHMYECKHUE BEIIECTBA 10 X (opMyJie: METaH, 3TaH, STHJIEH, METaHOJ, ATaHOJI, TJIULEPHUH,
YKCYCHas KHCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTeapUHOBAsl KUCJI0Ta, OJIEMHOBAsl KUCIIOTA, TIII0K03a;

® OLIEHUBATh BIMSHUE XUMHUECKOIO 3arps3HEHUS OKPY’KAIOLIEN Cpeibl HA OPTaHU3M UYEJIOBEKa;

® I'PaMOTHO 00paIaThCs C BEIIECTBAMU B IOBCEIHEBHOM KU3HU

® OIIPENENATh BO3MOKHOCTD ITPOTEKAHUS PEAKIUI HEKOTOPBIX IIPEICTAaBUTENIEH OPIrAaHUYECKUX BEILECTB C
KHCJIOPOJIOM, BOJOPOJIOM, METAJJIaMH, OCHOBAHHUSMHM, TAJIOTEHAMM.

® KJIaCCU(PHUIMPOBATH XUMHUECKUE FITEMEHTHI Ha METAJUIbI, HEMETAJLIbI, 3JIEMEHTBI, OKCUJIbI 1 THAPOKCHIBI
KOTOPBIX aM(OTEPHBI, 1 UHEPTHBIE JIEMEHTHI (Ta3bl) 1JI1 OCO3HAHUS BaXKHOCTH YIOPAA0YEHHOCTH HAYYHBIX
3HAHU;

® pacKpbIBaTh CMBICHI niepuoandeckoro 3akona /.M. Menneneena;



® OIKCHIBATh U XapaKTepU30BaTh TAOIMUHYIO POPMY MEPUOJUUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB;
® XapaKTEPU30BaTh COCTAB ATOMHBIX SAEP U PACIPEAEICHUE YHUCIIA HIEKTPOHOB 110 3JIEKTPOHHBIM CJIOSIM
aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJIbIX IIEPUOJIOB IEPUOINYECKON CUCTEMBI, a TAK)KE KU U KaJbLIMS;
® Pa3IM4aTh BUAbl XUMUYECKOU CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HENOJIIPHYIO U
METaJUIMYECKYIO;

® 11300paXkaTh ANEKTPOHHBIE (POPMYJIIBI BELIECTB, 00Pa30BAHHBIX XUMHUUYECKUMHU CBSA3SIMU Pa3HOTO BU/IA;

® BBISBJIATH 3aBUCUMOCThH CBOWCTB BELIECTBA OT CTPOCHHSI €0 KPUCTAIITNYECKON PEeIIEeTKU (MOHHOM,
ATOMHOM, MOJIEKYJISIPHOM, METAJUINYECKOM );

® XapaKTepHU30BaTh XMMUYECKUE JIEMEHTBI U UX COEUHEHNS Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB B
NEepPUOANYECKON crcTeMe U 0COOCHHOCTEH CTPOEHUS X aTOMOB;

® OIMCBIBATH OCHOBHBIE IIPEANIOCHUIKY OTKpbITUA [I.J. MenneneeBbIM NepuoIuIECcKOro 3aKk0Ha u
NEPUOANYECKON CHCTEMbl XUMUYECKUX FJIEMEHTOB U MHOIO00Opa3HYI0 HAyYHYIO JIEATEIbHOCTh YUEHOIO;
® XapaKTEPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE IIEPUOINYECKOIO 3aKOHA U IIEPUOJUIECKON
CUCTEMBI XUMHUUeCKUX 35iemeHToB J|.U. MeHnieneena;

® 0CO3HABATh HAYYHBIC OTKPBITHS KaK Pe3yabTaT JUIMTEIbHBIX HAOIIOACHHI, ONBITOB, HAYYHOH MOJIEMHKH,
MPEOAO0JICHUSI TPYTHOCTEN U COMHEHHIA.

® OIpeeNaTh MPUHAAICKHOCTh HEOPIraHUYECKUX BEIIECTB K OJTHOMY U3 U3YYEHHBIX KJIACCOB/TPYIIII:
METaJIbl 1 HEMETAJLIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIU;

® COCTaBJIATH (DOPMYJIIBI BEIIECTB 110 X Ha3BAHHSIM;

® OIpEENATh BaJIECHTHOCTh U CTETIEHb OKHCIICHUSI 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJIITh (POPMYJIIBI HEOPTAHUUECKUX COSIMHEHUI MO BAICHTHOCTSM U CTETICHSM OKUCJICHUS
9JIEMEHTOB, a TAKXKE 3apsi/laM HOHOB, YKa3aHHBIM B TAa0JIUIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;
® O0BICHATH 3aKOHOMEPHOCTH M3MEHEHUS GU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB U MX
BBICIIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAaMHU BTOPOTO U TPETHErO MEPHUOOB;

® Ha3bIBaTh OOLME XUMUYECKUE CBONCTBA, XapaKTEPHbIE JIJIsl TPYIIT OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX.

® Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHbIE JIJIS KaXK/I0T0 Kilacca BEUIECTB;

® IPUBOJUTH IIPUMEPHI PEAKIIM, TIOATBEPKAAFOIINX XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTB!
OKCHJI0B, KHCIIOT, OCHOBaHUM U COJIEH;

® OIPEJENATh BEUIECTBO — OKMCIIUTEID U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO —
BOCCTAHOBUTEIBHBIX PEAKLINAX;

® COCTaBJIATH ANEKTPOHHBIN OajaHC MO NPEASIOKEHHBIM CXeMaM PeakLui;

® [IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, MOITBEPKIAIOIINE XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB;

® [IPOBONTEH JIAOOPATOPHBIE OIBITHI 10 MOJYYECHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB: BOAOPO/A,
KHCJIOPOJIa, YIVIEKUCIIOTO ra3a, aMMHaKa; COCTaBIIATh YPABHEHUS COOTBETCTBYIOIINX PEAKIIHIA.
BbInyCKHUK NOJIYYHT BO3MOKHOCTh HAYYUTHCH !

® BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIBHO THIIOTE3bI O XUMUUYECKMX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHMUSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKHUE PEAKINH, O XapaKTepe U MPOayKTax
Pa3IUYHBIX XUMUYECKUX PEAKIUN;

® XapaKTepHU30BaTh BEUIECTBA IO COCTABY, CTPOECHUIO U CBOMCTBAM, YCTaHABIINBATh IPUYNHHO-
CJIEICTBEHHBIE CBS3M MEXKIY JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

® COCTAaBJISITh MOJIEKYJISIPHBIE U ITOJTHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

® [IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTENbHBIE HIIM BOCCTAHOBUTENIbHbBIE CBOMCTBA C
Y4ETOM CTEIEHEN OKHUCIICHUS DJIEMEHTOB, BXOASIIHUX B €0 COCTaB;

® COCTaBJISATh YPABHEHHUSI PEAKIINI, COOTBETCTBYIOIINX MOCIEI0BATEIIBHOCTH TPEBPAILICHUI
HEOPraHWYECKHUX BEIIECTB Pa3INYHBIX KIIACCOB;

® BBIJIBUTaTh U POBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O Pe3yNbTaTax BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMUYECKON pEeaKIuu;

® 1CII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTMYECKH IPaMOTHOTO MTOBECHHS B OKPY’KaIOIIECH Cpe/ie;
® 1CII0JIb30BaTh MPUOOPETEHHBIE KII0UEBbIE KOMIIETEHIMH MTPH BBIMOJIHEHHH MTPOEKTOB U Y4eOHO-
MCCJIEIOBATEIbCKUX 3aa4 10 U3YYEHUIO CBOMCTB, CIIOCOO0B MOIYYEHUS U paclO3HABaHUsI BEILIECTB;

® 00BEKTUBHO OLICHUBATh HH(OPMAIIHMIO O BEIIECTBAX U XUMUYECKUX MPOLECCaX;



® KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON MH(OpMalnu, HeT0OPOCOBECTHOM peKIaMe B CPEeICTBAX
MaccoBOW MH(pOpMaLINK;

® 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUN MO0 XUMHH ISl TPAKTUYECKON e TeIbHOCTH YeJIOBEKa;
® CO3/1aBaTh MOJICIH U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TO3HaBaTeNbHBIX 3a/1a4;

IOHMMATh HEOOXOUMOCTb COOIIOAEHMSI IPEANNCAHUH, IPEAJIaraéMbIX B UHCTPYKLHUAX 10 UCIOJIb30BaHUIO
JIEKapCTB, CPENICTB OBITOBOM XUMUH U JP.

® 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUMN AJIS IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKa;

® OIMCHIBaTh U3yYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOIO aHAJIN3a;

® [PUMEHSThH 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOINYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB IS
00BSICHEHUS U NPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

e pa3BuBaTh HHYOPMAITMOHHYIO KOMIIETEHTHOCTh MTOCPEJICTBOM YIIIyOJIeHUs 3HaHUH 00 ucropun
CTaHOBJICHUS] XUMUYECKOM HayKH, € OCHOBHBIX IMOHATHH, MEPHUOJUUYECKOr0 3aKOHA KaK OJHOTO U3
BaXHEHMILNX 3aKOHOB ITPUPO/bI, a TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

® O0BSICHATH CYyTh XUMUYECKUX MTPOLIECCOB;

® Ha3bIBATh MPU3HAKU U YCIOBHSI MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;

eyCTaHABJIMBATh MPUHAJIEKHOCTh XUMUUYECKOM peakliuu K ONpeAeIEHHOMY THUILY 10 OJTHOMY U3
KJIacCU(UIIMPOBAHHBIX MPU3HAKOB: 1) IO YKMCITy M COCTaBY HCXOHBIX BEIIECTB M MPOAYKTOB PEAKIIHH
(peakuuu CoeTUHEHHMs, pPa3I0XKEHHS, 3aMeIlleHUsI 1 0OMeHa); 2) MO BBIIACICHUIO WK MOTJIOMIEHUIO TETIOTHI
(peakiuu 3K30TePMUYECKUE U SHIOTEPMUUYECKHE); 3) M0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMHUYECKHUX
3JIEMEHTOB (OKUCIUTEbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH); 4) 110 00PaTUMOCTH Tpoliecca (peaKuu
oOpaTuMble 1 HEOOpaTUMBbIE);

® Ha3bIBaTh (DAKTOPHI, BIMUSIONINE HA CKOPOCTh XUMHUUECKHUX PEaKIHil;

® Ha3bIBaTh (DAKTOPHI, BIUAIONINE Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS;

® COCTaBJISITh YPABHEHMSI AJIEKTPOIUTUYECKOM TUCCOLMALUU KUCIIOT, IEI04Y€el, CoJiel; OJIHbIE U
COKpAIlICHHbIC HOHHBIE YPaBHEHHsI peakluii 0OMeHa; YpaBHEHHS OKHCIUTENBLHO - BOCCTAHOBUTEIBHBIX
pEeaKIunii;

® IIPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuii Mo (opMmynaM / Ha3BaHUSM UCXOTHBIX BEIIECTB;
OTIpeNIeNIATh UCXOJIHbIE BEIeCTBa Mo (hopMyiiaM / Ha3BaHUSAM MPOTYKTOB pEaKIiH;

® COCTaBJISITh YPAaBHEHUSI peaKkluii, COOTBETCTBYIOLINX MOCIEA0BATEIbHOCTH («IIETIOYKE») MPEBPALICHHI
HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KIACCOB;

® BBISBIIATH B ITPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJETENBCTBYIOIINE O MPOTEKAaHUH XUMHUYECKON
peaxkuuu;

® TOTOBUTH PACTBOPBI C ONPENEICHHON MacCCOBOM J10JIEW PaCTBOPEHHOIO BELIECTBA,

® OIpeNENATh XapaKTep CPeIbl BOAHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 U3MEHEHHUIO OKPACKU
UHAMKATOPOB;

® IPOBOJUTH KAUECTBEHHbBIE PEAKLIUU, TOATBEPKIAOIINE HAJTUYNE B BOJHBIX paCTBOPaX BEIIECTB
OTJIEIbHBIX KATHOHOB M aHHOHOB.

BrInycKHHK MOIYYUT BO3MOKHOCTh HAYUUTHCS:

® COCTaBJISITh MOJIEKYJISIPHBIE U ITOJTHbIE HOHHBIE YPaBHEHHUS MO0 COKPAIlEHHBIM HOHHBIM YPaBHEHUSIM;

® IPUBOAUTD MIPUMEPHI peaKlnii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aUMOCBS3H MEXKAY OCHOBHBIMU
KJIaCCaMM HEOPTraHMYECKHUX BEUIECTB;

® [IPOTHO3MPOBATH PE3YIbTAThl BO3JCHCTBHS pa3NIU4HbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKON peaKIuy;
® [IPOTHO3MPOBATH PE3YJIbTAThl BO3JCHCTBHS pa3Iu4HbIX (PAKTOPOB Ha CMEIIEHNE XUMUYECKOTO
paBHOBECHSI.

* IPaMOTHO 00paIIaThcs C BEMIECTBAMHU B TTOBCETHEBHOM KHU3HM;

* 0CO3HaBaTh HEOOXOAUMOCTh COOJIIO/IEHNUS TPABUII IKOJIOTUYECKH O€30M1acHOTO MOBEACHHS B OKpY KoL
MIPUPOJHOM Cpelie;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COOIIOACHUS MTPEANMCAaHUI, TPEAIaraéMbIX B HHCTPYKIHUAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUHU U JIP.;

* HCIIOJIb30BaTh MPHOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH IIPU BBHIIIOJTHEHUH UCCIEI0BATEIbCKUX
MPOEKTOB 10 U3YYCHUIO CBOMCTB, CIIOCOOOB MOTYUYCHHS M PACTIO3HABAHMSI BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCTIOJIb3YsI CPEACTBA YCTHON U MHUCbMEHHOMN
KOMMYHHKAIMH IPU paboOTe ¢ TEKCTaMU y4eOHUKA U JTOTIOJIHUTENILHON JINTepaTypoi, CIpaBOYHBIMU



TaOJIMIIaMH, TIPOSIBIIATH TOTOBHOCTH K YBXCHUIO HHOM TOUKH 3PEHUS ITPHU 0OCYKIACHUH PE3YIIHTATOB
BBITTOJIHEHHOHN paboTHhI;

* 00BEKTUBHO OIICHWBATh HH(POPMAIHIO O BEIIECTBAX M XMMUYECKUX MPOIECcCaX, KPUTHYECKH OTHOCHTHCS K
NICEB/IOHAYYHOU MH(POPMALINHU, HETOOPOCOBECTHOM peKiIaMe, KacaloIecsl CTIOIb30BaHMs pa3InYHbIX
BEILIECTB.

* 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUH JUIS IPAKTUYECKON IEATEIILHOCTH YEIOBEKA,;

* ONMCHIBATh U3y4EHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOTO aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTAX MEPHOANYECKON CHCTEMbl XUMUYECKUX 3JIE€MEHTOB ISt
OOBSCHEHHUS U NPEABUICHUS CBOWCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH(HOPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPECTBOM YIITyOIeHus 3HaHU 00 HCTOpUHU
CTaHOBJICHUS] XUMUYECKOH HaYKH, €€ OCHOBHBIX IOHATHH, IEPHOANIECKOTO 3aKOHA KaK OHOTO M3
BO)XHEHIINX 3aKOHOB MPHPOJIBL, @ TAKKE O COBPEMEHHBIX JOCTI)KEHUSAX HAYKU M TEXHUKH.

* COCTABIISITh MOJIEKYJISIPHBIC H [TOJIHBIC HOHHBIC YPaBHEHUS 110 COKPAIEHHBIM HOHHBIM YPaBHCHHUSM;

* IPUBOJUTH IPUMEPHI PEAKIIHiA, TTOATBEPIKIAIOIINX CYILIECTBOBAHNE B3aMMOCBSI3U MEKIY OCHOBHBIMHU
KJIacCaMy HEOPTaHMYECKHUX BELIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHHUE CKOPOCTH XUMHUYECKON
peaKIumy;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JICHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOTO PABHOBECHSL.
* IPOTHO3MPOBATh XUMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHMUS;

* IPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEILHBIC HIIH BOCCTAHOBUTEIBHBIE CBOICTBA C
y4ETOM CTETICHEeH OKUCIICHHS SJIEMEHTOB, BXOSIINX B €0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHHME TEHETHUECKOW B3aUMOCBS3H MKy BEIIECTBAMH B PS/Iy: MMPOCTOE BEIIECTBO —
OKCHUJ — THUAPOKCH]] — COJIb;

* OpraHMU30BbIBATh, IPOBOAUTH YICHUYECKHE IPOCKTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, NMEIOIINX
Ba)KHOE MPAKTUYECKOE 3HAUCHHE.

* IeNIaTh YMO3aKIIIOYeHHs (MHIyKTUBHOE U TI0 aHAJIOTHH) M BHIBOJIBI HA OCHOBE apryMEHTAINH.

COAEP KXAHUE KYPCA XUMHUHU B 11 KJIIACCE
Tema 1. [lepuoguvecknii 3aK0H U cTpoeHne atoma (34)

Cmpoenue amoma. ATOM - ClOXHas dYacTula. SIapo aroma: MpPOTOHBI M HEWUTpOHBL. 30TOmBI.
DNeKTpOHBI. DIEKTPOHHAsT 000JI0YKa. DHEepreTuveckuii ypoBeHb. OpOutamu: S u p, d-opbumanu.
Pacripenenenrie 3eKTPOHOB MO SHEPreTHMUECKUM YPOBHSIM U OpOUTaIsiM. DJIEKTPOHHBbIE KOH(QUTYpaluu
aTOMOB XMMHMUYECKHX JIEMEHTOB. BalleHTHBIE BO3MOXXHOCTH aTOMOB XUMHYECKUX JIEMEHTOB.

Ilepuoouueckuii 3axkon u cmpoenue amoma. COBpPEMEHHOE TOHITHE XHMHUYECKOTO 3JIEMEHTA.
CoBpeMeHHas (opMyIMpPOBKa MEPUOJNYECKOTO 3akoHa. [IpHynHa MepHoOAMYHOCTH B U3MEHEHUHU CBOMCTB
XUMHUUYECKHUX 3J1eMeHTOB. OCOOEHHOCTH 3aIlOJIHEHUS! YHEPreTUUECKUX YPOBHEW B JIEKTPOHHBIX 000JI0YKax
aTOMOB IIEPEXOIHBIX JIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA AIEMEHTOB: S- U p-a1emenmsl; d- u f-a1emenmeo.

Omxkpoimue J[. U. Menoeneesvim Ilepuoouueckoco 3axona. BaxHeWine TOHATAS XUMHH: aTOM,
OTHOCHUTEIIbHAS aTOMHAas U MoJeKysipHas maccbl. OTkpoite /1. . Menneneesbim Ilepnoanueckoro 3akoHa.
[Tepuoanueckuii 3akoH B opmynuposke J[. 1. Menneneena.

Ilepuoouuecrkasa cucmema J[. U. Menoeneesa. Ilepmommueckas cuctema JI. 1. MenneneeBa kak
rpaduyeckoe oToOpakeHHe MNEPUOAMYECKOTO 3aKoHa. Pa3nuuHble BapuaHThl MEPUOJUYECKON CHCTEMBI.
[leproae! u rpynmnsl. 3HaueHHE NEPUOANYECKOTO 3aKOHA U MIEPUOINIECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmel [lepuonnyeckoii cucremsl 1. . Menneneesa.

Tema 2. Ctpoenne BemecTBa. /[ucnepcHblie cucTeMbl M PACTBOPHI (74)

Kosanenmnas xumuueckas cesa3v. IloHsTHE O KOBajleHTHOM cBsizu. OOIIas SJIEKTpOHHAs Tapa.
KpaTHOCTh KOBaJIEHTHOW CBSI3U. OJEKTPOOTpULIATENbHOCTh. KoBaneHTHas nojspHass M KOBaJEHTHas
HEMOJSIpHAsT XUMHUYEeCKHe CBsi3M. (OOMEHHBIH M JOHOPHO-AaKIENTOPHBIH MEXaHU3Mbl 00pa3OBaHHS
KOBaJEHTHOM CBsI3u. BelecTBa MOJIEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA
COCTaBa JIJIs BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Hounas xumuuecxas ceés3v. Karnonbl m anuoHbl. MloHHas cBs3b U e¢ cBoicTBa. MoHHAs CBA3b Kak
KpallHUM clydail KOBAJICHTHOM MOJISIPHOM CBS3H.



Memannuueckasn xumuueckas ceazv. O6mue pundeckrue cBorcTBa MeTalioB. CIiiaBhl.

Booopoonas xumuuecxas cesa3p. BopopomHas cBs3b Kak OCOOBIN Ciiydail MEXMOJIEKYISPHOTO
B3auMoJeiicTBus. MexaHu3M ee 00pa30BaHus U BIMSIHME HA CBOWCTBA BEIIECTB (HA MPUMEPE BObI).

Aepecammuvie cocmosanuss eewgecmea. l'a3pl. 3akoH ABoragpo s ra3oB. MolsipHbli  00BEM
ra3000pa3HbIX BEHIECTB (TIpH H. .). KuakocTu.

Tunvr kpucmannuueckux pewemox. Kpucramimdeckas pemerka. MoHHble, MeTasIn4ecKue, aTOMHBIE U
MOJICKYJISIPHBIE KPUCTAININYECKUE PEHIeTKH. AJUIOTponusi. AMOp¢HBIE BEIIECTBA.

Yucmoie 6ewgecmsa u cmecu. CMecu 1 XUMUYECKHE COSAMHEHUS. [ OMOTeHHBIE U T€TEPOTeHHBIE CMECH.
MaccoBas 1 oObeMHas JO0JM KOMIIOHEHTOB B cMecH. MaccoBasi nonis mpumeceil. Pemenue 3amgau Ha
MacCOBYIO JOJIXO IIPUMECEH.

Hucnepchnvle cucmemol. Tlonsatue aucnepcHor cuctemsl. JlucrepcHasi ¢a3za U AUCIEPCUOHHAs Cpeja.
Knaccudukanus AucnepcHbIX CUCTEM.

JeMmoHcTpanuu. MoJenb KpUCTaNIMYeCKO peleTk xjaopuaa HaTpus. O0pasibl MUHEPAIOB ¢ HOHHOMN
KPUCTATMYECKON PEIISTKOM: KalbI[UTa, TaluTa. MOAenu KPUCTATUIMYECKUX PEIIETOK «CYyXOTO JIbaay (Win
fiona), anmasa, rpadurta (wim kBapua). Mogenb MonspHoro obwema ra3zoB. Kosuiekuus migactMacc u
BOJIOKOH. OOpa3iibl HEOpraHUYeCKUx noaumepoB. Mojenu mosekyn 6enkos u JJHK.

JlabopaTopHble onbIThl. 1. 3HAKOMCTBO C KOJUICKIMSMH MUIIEBBIX, MEAUIIMHCKUX U OMOJOTHYECKHUX
reseit u 3oiei. 2. [loxyuenue KOUIOUIHOTO pacTBopa xyiopuaa xkenesa (I1I).

Tema 3. XumMuyeckue peakuuu (64)

Knaccugurkayus xumuueckux peaxyuti B OpTaHNYECKON U HEOPraHMUECKONH XUMHUH: 110 YUCIY U COCTaBY
pearupyrommx BelIeCTB; MO0 W3MEHEHUIO CTENEHEeW OKUCICHHs 3JE€MEHTOB, O0pa3yIoIUX BEIIeCTBa; IO
terioBoMy 3¢ddexry; mo ¢pa3zoBoMy COCTaBy pearupyrolidx BEIIECTB; MO YYAaCTHIO KaTalau3aropa; Io
HaIlPaBJICHUIO; 10 MEXaHU3MY IPOTEKaHUSI.

Tennosot 3ppexm  xumuuecxkon peaxyuu. Termora oOpa3oBaHHMs BeliecTBa. 3akoH [ecca.
TepMoxumuueckne ypaBHEHHUS. BO3MOXHOCTh NMPOTEKaHMsI XMMHUYECKON peaklMM Ha OCHOBAaHUU 3aKOHOB
XUMHUYECKON TEPMOJAUHAMUKH.

Ckopocmv  xumuueckou peakyuu. CKOPOCTb TOMOTE€HHBIX M TETEPOr€HHBIX pEaKUHUWA. OHEprus
aKTUBalMU. BriusHue pa3nuuHbIX (paKTOPOB HA CKOPOCTh XUMUYECKOW peakLUu: MPUPOAbl U KOHLEHTPALUU
pearupyromux  BELIECTB, IUIOIIAAM CONPUKOCHOBEHHUS  pEarupyrolluX BELIECTB, TEMIIEPATyphI,
KaTaJIn3aToOpOB. | OMOTE€HHBIN U T€TEPOTeHHBIN KaTau3.

Kamanus. Tlonstne o Kataiuzatope M MexaHH3Me ero jeictBus. DepMeHThI-OMOKaTaIu3aTophl.
WNHruburopsl 1 KaTaTUTHYECKUE SbL.

Obpamumocme xumuueckux peakyui. O6paTuMple 1 HEOOpaTUMble XUMHUECKUE PEaKLIUU. XUMHUYECKOe
paBHOBecHe. YcI0BUs cMelleHusl xumuueckoro pasHoBecus. [Tpunuun JlelllaTense. 3akoH neHCTBYIOMNX
Macc JUIsl paBHOBECHBIX cucTeM. KoHCTaHTa paBHOBeECHS.

Oxucaumenvrno-eoccmanosumenvuvie peaxkyuu. OKUCIUTeNH U  BoccTaHoBUTenH. (CocTaBieHHE
ypaBHeHHnit OBP MeTon0M 31eKTpoHHOr0 GaniaHca. DIEeKTPOIN3 pacTBOPOB M PacIljIaBOB.

Teopusa anekmponrumuyeckou ouccoyuayuu. DIEKTPOTUTHI U HEIIEKTPOIUTHI. DJIEKTPOIUTUYECKAS
aucconuanus. MexaHU3M JUCCOIMALMU BEUIECTB C PA3JIMYHBIM THIOM CBsi3U. CHIIbHBIE M cllabble
anekTposnThl. OcHOBHblE monoxkeHns TOJ[. KauecTBeHHBIE peaknuym Ha HEKOTOpPBIE HOHBL. MeTobl
olnpezeseHus: KUCIOTHOCTH cpenbl. Jlucconumanus Boabl. BogopoaHblil mokazares.

Tuoponus. Ilonstue «ruaponusy. ['mapoaus opraHUYecKuX BemecTB. buonorndeckas poyib THAPOIIM3a B
OopraHu3Me 4desjoBeka. Peakiuu Truiposu3a B MPOMBIIUICHHOCTH. ['maponus coneil. ['uaponus xapOunos,
cuuIuaoB, Gpochumaos.

JleMoHcTpanuu. AJJIOTPONHbIE MpeBpaieHus cepbl U (¢ocdopa. Peakiuu, uaymnme ¢ odpa3zoBaHHEM
rasza, ocajka Wid Bojabl. M3ydyeHHe 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMH OT KOHILIEHTpAluu
BEIIECTB, TeMIepaTyphl (B3aMMOJEHCTBHE THOCYIb(paTa HATPUS C CEPHOM KHCIOTOM), MOBEPXHOCTH
COTIPUKOCHOBEHHMSI BELIECTB (B3aMMOJCHCTBUE COJISIHOM KUCJIOTHI C TpaHyJdaMH M MOPOIIKaMH aTOMUHUS
win nuHka). Kopposus xenesza B BOJHOW cpesie ¢ ypOTPONMMHOM U 6e3 Hero. MHAMKATOpbl U H3MEHEHHE UX
OKpacKH B pa3HbIX Cpelax.

JlabopaTopHble onbIThbl. 3. PasnokeHue mepokcujaa BoAopoaa ¢ mnomoipio okcuaa menu (1) u
karanasbl. 4. 3HakoMcTBO ¢ koyuieknueir CMC, coaeprkaniux 3H3uUMBI. 5. Peakiuu, uaymue ¢ o0pazoBaHueM
ocaJKa, raza WJIM BOJbl IS OPraHMYECKMX M HEOPraHMYECKUX AJIEKTPOJUTOB. 6. Pasnuunble ciydan
ruapoiau3a coyed. MccnegoBanue cpeibl pacTBOPOB C IMOMOIIBI0 HHIUKATOPHON Oymar.



Kontponbnas padora Ne 1 mo teme: «TeopeTndeckne OCHOBBI OOIIEH XUMUM

Tema 4. BemecTBa u ux cpoiicra (164)

Knaccugurkayus neopeanuuecxkux eewecms. Ilpocteie u croxnble BemecTBa. OKCUIABI, TUAPOKCUIBI
(ocHOBaHMSI, KHCIOPOACOAEPIKAIINE KUCIOTHI, aM(OoTepHbIe TUAPOKCHIBI). KHCIOTHI, OCHOBaHMSA, COJIH.
[ToHsATHE O KOMIUIEKCHBIX COJISIX.

Knaccughuxayus opeanuueckux éewjecme. YriaeBogopoasl, ux kinaccuduxanus. M3zomepus. ['omomnorus.
[TpousBoaHBIE YITIEBOJOPOAOB: TajJOreHANIKAHbI, CHUPTHI, (EHONbI, aNbIErHAbl U KETOHbI, KapOOHOBBIE
KHCJIOTBI, TpPOCTBIE W CIOXHbIEe 3Qupsl. HuTpocoenuHeHus, aMHHBI, aMUHOKHCIOTHL [loHsTHE 00
3JIEMEHTOOPTAHUYECKUX COCTUHEHUSX.

Memannwi. Ilonoxenue meramwioB B IICXD JI. M. MenneneeBa. Metaminueckass cBsi3b. OOime
¢duznyeckue CBONCTBAa METAIOB. XMMHUYECKHE CBOMCTBAa MeTauioB. OKCHIIBI ¥ THAPOKCHBI MEPEXOIHBIX
METAJIJIOB. 3aBUCUMOCTh MX CBOMCTB OT CTENEHM OKUCIEHMsI MeTaia. Kopposus: MpUUMHBI, MEXaHU3MBbI
MPOTEKaHuUsl, CHOCOObI MPEAOTBPAIlCHHUS.

Hememannwi. Tlonoxenue nemeramuoB B I[ICXD JI. M. MenneneeBa. Kondurypauus BHEIIHETO
JMIEKTPOHHOTO CJIoSi HeMeTayioB. lIpocThle BemiecTBa HEMETAJUIbL: CTpOeHHE, (U3UYECKHUE CBOMCTBA.
XUMUYECKUE CBOMCTBA. BakHelme OKCUIbI, COOTBETCTBYIOLIME WM THUIPOKCHABI W BOJOPOAHBIE
COEIMHEHUS] HEMETAJLIOB.

Oxcuowi. CTpoeHre, HOMEHKJIATypa KJIacCU(pUKaIMs U CBONCTBA OKCHUIOB. BakHel e npeacTaBuTeNn
3Toro kiacca. [lepokcuasl.

Kucnomwi. CTpoeHHE, HOMCHKIIATYPA, KIIACCU(UKAIIMS ¥ CBOWCTBA KUCIIOT. BakHeWIue npeIcTaBUTENN
sToro kiacca. OCOOEHHOCTH CBOWCTB CEPHOM M a30THOM, MypaBbUHON M YKCYCHOM KHCIOTHI.

Ocnosanus. CTpoeHHE, HOMCHKJIATYpa, Kiaccu(UKamuMs W CBOWCTBA OCHOBaHWi. PactBopumble u
HEpacTBOpPUMBIE OCHOBaHUS. BaxkHelme npeacraBurenu kiacca. OCOOEHHOCTH OPraHUnYeCKUX OCHOBAaHUH.

Amgpomepnvie coedunenus. AMGPOTEPHOCTh OKCHIOB M THIPOKCHUAOB TIEPEXOTHBIX METAVIOB U
ATIOMUHUS: B3aMMOJICWCTBHE C KHCIOTaMH W IenoyamMu. AMQOTEpPHOCTh aMHHOKHCIOT, OOpa30BaHUE
HEeNnTHI0B.

HNemoncrpanun. Komnekmus «Knaccudukanus HeopraHMueckux  coequHeHwit». I[lomyueHue
KOMIUIEKCHBIX OPTaHUYECKUX M HEOPTraHMYECKHX COeIUMHEHHUH. J[eMoHcTpalus CyxuX KpUCTaJIOTHAPATOB.
Komnexkuus «Knaccudukaiusi opraHHuecKux COeIUHEHU». Moaenn KpUCTAIIMYeCKUX PEIIeTOK METAJIOB.
Komnnekuus MetannoB ¢ pa3HbIMU (U3NYeCKUMH cBoiicTBaMu. Koppo3usi MeTauioB B pa3iYHbIX YCIOBUAX
U MeTOJbl 3aluThl OT Hee. ['openue cepsl u ¢ochopa. Bozronka ioxa, pacTBopeHue iojxa B CHHpTE.
B3anmopeiicTBre aMMHaKa U METUIIAMHUHA € XJIOPOBOJOPOAOM U BOJOM.

JlaGopaTopuble onbIThl. 7. O3HakoMJeHHE C O0O0pa3laMu MpeACTaBUTENCH pa3HBIX KIIacCoOB
HeopraHmyeckux Bemects. 8. Kauectenubie peakiun Ha nonsl Fe”* i Fe**. 9. Osnakomnenne ¢ o6pasmamu
MpeJcTaBUTENel pa3HbIX KIaccoB opranuyeckux BemiecTB. 10. BzaumonelicTBue MeTamuioB ¢ pacTBOpaMu
KHUCIIOT U cojieit. 11. O3HakoMIIeHHEe ¢ KOJUIEKITUEH Py/I.

Konrponsnas padora Ne 2 o teme: «Heopranuyeckue BeriecTBa

Tema 5. XumHnuyecKkuil IPaKTHKYM
IIpakTnyeckas padora 1. «[lomyuenue, coOnpanue u pacrio3HaBaHUE ra30B»
2. «Penrenune SKCIIepUMEHTATBFHBIX 33719 Ha UACHTU(UKAIIUIO OPTaHNYECKIX U HEOPTaHUIECKHUX BEIIECTBY

YuebHo-TremaTudecknii mian (11 kiaacc) 0a30BbIi

Ne TEMA KOJM4ECTBO B TOM YUCJIE
n/n YACOB

YPOKH | IIPAKTUYECKHUE KOHTPOJUILHBIE
PABOTBI PABOTBI

1 CTPOEHUE ATOMA n|3 3
[NEPUOJUYECKUIA  3AKOH
JI.A. MEHJIEJIEEBA




BOJIOPO/IHAS] XUMHYECKHUE
cBs3u. Enunas npupona
XUMHYECKHUX CBA3CH

BCIIICCTBA 10 TUITY XUMHUUYECKOM
CBsA3U

2 CTPOEHUE BEI[ECTBA 7 7
3 XMMHUYECKHUE PEAKIIN 6 6 1
4 BEIIECTBA u ux | 16 16 1
CBOICTBA
5 XVUMUYECKUI IPAKTUKYM | 2 2 2
BCErO: 34 34 2 2
TemaTnveckoe njanupoBanue no xumuu 11 kiaace (B Hegenw 1uac, Beero 34 yaca B roj)
M OcHoBHOeE coep:KkaHue XapaKkTepHCTUKA BU/IOB Tparcraecka flata
YPOK P JAeSITeJILHOCTH (HA YPOBHE i 9aCTh
a 1o npeaMery N N
Y4eOHBIX JIeiicTBHiIi) LIaH dakr
Crtpoenue aTtoma 3 4.
1 Crpoenue aToma. OcBauBaroT COBpEMEHHBIE 01.09.
DJeKTpOHHAas 000JI0UKa MIPEACTABICHUS O CTPOCHUH
aTOMOB. 3HAIOT O CYIIHOCTH
TIOHSTHUS 21eKMPOHHASL OpOUMAlb,
(dhopmbl opOUTaseli, B3aMMOCBS3b
HOMEpa YPOBHS M SHEPTUHU
anekTpoHa. COCTaBIISIOT
AJIEKTPOHHBIE (POPMYIIBI ATOMOB
2 Oco0eHHOCTH CTPOCHUS [IpeacTaBasioT CI0KHOE CTPOCHHE 08.09
JIEKTPOHHBIX 000JI0UYEK aTOMa, COCTOSIIIIETO U3 apa U
MEPEXOJIHBIX DJIIEMEHTOB. | 3JEKTPOHHON 000m04Kku. Haxomst
Opbutasiu Su p B3aUMOCBSI3U MEXKTY TTOJIOKEHUEM
aneMeHTa B Ilepuoanueckon
cucteme /1. 1. Menneneera u
CTPOEHHEM €ro aToMa.
CocTaBsIIOT 3JIEKTPOHHBIE U
ANEKTPOHHO-TpaduyecKue
bopMyIibl aTOMOB S-, p-, d- 1 f-
2JIEMEHTOB
3 [Tepnonnueckuii 3akoH 1 | 3HAIOT CMBICIT U 3HAYCHUE 15.09.
[Tepuoanueckas cuctema |I[lepuoaudeckoro 3aKoHa,
XUMHUYECKHX AJIEMECHTOB TOPU30HTAILHBIC U BEPTHKAIBHBIE
Meneneena 3aKOHOMEPHOCTH U UX MPUYHHEI.
JIar0T XapakTEepUCTHUKY 3JIEMEHTA
Ha OCHOBAHUH €r0 MOJIOKEHUS B
[Iepnonnueckoii cucreme
Crpoenne BemecrBa 74.
4 Xumuueckas CBSI3b. 3HaKOMSATCS ¢ KiIaccupuKauei 22.09
HonHast 1 KoBaJIeHTHAas THUTIOB XUMUYECKOH CBS3U U
XapaKTEPUCTUKON KaXK0TO U3 HUX
5 Merammueckas u XapakTepusyloT CBOMCTBA 29.09




6 BemectBa mosekymsipaoro | OCBauBarOT XapaKTEPUCTHKU 06.10
¥ HEMOJICKYJISIPHOTO BEIIECTB MOJICKYJISPHOTO U
cTpoeHus. Tumsl HEMOJIEKYJISIPHOTO CTPOCHHUS.
KPUCTALUIMYECKUX XapakTepu3yroT CBOWCTBA
pelIeToK BELIECTBA 110 TUITY
KPUCTAIUIMYECKOUN PELIETKH
7 CocraB BEIECTB. 3HAKOMSTCS C IPUIMHAMHU 13.10
[TprunHB MHOTOOOpa3usi | MHOTOOOpa3us BEIIECTB.
BEILECTB 3HAKOMSATCA C BaKHEUIINMHU
(YHKIIMOHATBHBIMH TPYITIAMH
8 Yucrele Bemecrsa u OcBauBarT 3aK0H 20.10
cmecu. CocTaB cMecei. [Iepnonnueckoil CUCTEMBI,
Pa3nenenue cmecent CIIOCOOBI pa3/IeNICHUs CMECEH.
Bpraucisitor MaccoByo u
00BEMHYIO JTOJIF0 KOMIIOHEHTA B
cMecH
9 HcTruHHBIE pacTBOPBHI. 3HaIOT PU3UYECKYIO U 10.11
Crioco0bI BEIpaKEHUS XUMHYECKYIO TEOPUHU PaCTBOPOB.
KOHIIEHTPAIIUU PACTBOPOB | BRIUMCIIAIOT MacCcOBYIO JI0JIIO
BEIIECTBA B paCTBOPE
10 JucnepcHble CUCTEMBI. 3HAKOMSTCA C ONPE/IETICHUEM U 17.11
Konmounp! (3011 u renu) | kiaccupukanuen JUCIEPCHBIX
CUCTEM, IOHITUSIMH UCMUHHbBLE T
KOJIOUOHblE PACTBOPBI.
3HakomsTed ¢ 3 dexrom Tunmans
XHMHYeCKHe peaknuu 6 4.
11 DIEeKTPOTUTHIECKAS 3HAKOMSATCS C OHATUSIMH 24.11
nucconuanus. Peakiumn NEKMPONUMBL U HEINEeKMPOAUMDbL,
MOHHOTO OOMeHa MIpUMEpPaMU CHJIbHBIX U CIIa0bIX
ANEKTPOIIUTOB. 3HAIOT O POJIH
BOJIBI B XHMHUYECKUX PEAKIIHSX.
3HAIOT CYIIHOCTh MEXaHU3Ma
JUCCOLMAU. 3HAIOT OCHOBHBIE
mooxeHus TOJ]
12 ['unponus 3HaKOMATCA C TUIIAMU THAPOIU3a 01.12
HEOPTaHUYECKUX U colieil ¥ OpraHuYeCKuX
OPraHUYECKUX COEMHEHMI
COEMHEHUI
13 Cpena BoaHbIX pacTBOpPOB. | COCTaBISAIOT ypaBHEHUS 08.12
Bonoponusriii mokazarens | ruaponusa coneid (1 cTyneHs),
OTIPEICTISIOT XapaKTep CPeJIbl
14 OKuCIUTENbHO- 3HaKOMSITCS C TOHATUSIMHA 15.12
BOCCTaHOBHUTEIIbHBIE OKUCIUMENb, B0CCMAHOBUMEND,
peaxiuu OKUCIeHue, 60CCMAaHO8IeHUE.
3natot otiinunst OBP ot peakunmiit
noHHOro ooMeHa. CocTaBIsIOT
ypaBuenusi OBP metonom
ANEKTPOHHOTO OasiaHca
15 O06o6mieHue u 3HAIOT MOHSATHUS 8eecmao, 22.12

cHUCTEMaTu3anuAa

XUMUYECKUL aJlemerm, anom,




MaTepuaa 1o TeMe:
«O0mas Xumus»

Monekyd,
NEKMPOOMPUYAMENLHOCTIb,
BALEHMHOCb, CMENEeHb
OKUCJIeHUsL, Beuyecmed
MONEKYISAPHO20 U
HEMOJLEKYIAPHO20 CMPOEHUsL,
KAACCUDUKAYUSL XUMUYECKUX
peaxyuit, TO/. OOBSICHIIOT
3aBHCHMOCTB CBOMCTB BEIIECTB OT
UX COCTaBa M CTPOCHUS, IIPUPOTY
XUMHYECKOMN CBSI3U

16 KontpoabHasi padora Ne |IIpoBonsT peduekcuio 29.12.
1 1o Teme: COOCTBEHHBIX JOCTHXECHUN B
«TeopeTndyeckue OCHOBBI | IO3HAHWUU CTPOCHHS aToMa,
0011l XMMUH CTPOCHHSI BEIICCTRA.
AHaM3UPYIOT PE3yNbTaThI
KOHTPOJIbHOW PabOThI U
BBICTPAWBAIOT ITyTH JOCTHKCHUS
KEJIAeMOT0 YPOBHS YCIEIIHOCTH
BemecTBa u ux cBoiicTBa 15 4.
17 Knaccudukanms 3HaIOT, KaKUe MPOIIECChI 12.01
XUMHUYECKHUX PEAKIIHH B Ha3BIBAIOTCA XUMHUYECKUMU
OpraHUYECKON U pEeaKuusMu, B 4YeM UX CYTb.
HEOPraHMYECKON XUMUHU. | YCTaHABIMBAIOT IPUHAICKHOCTh
TennoBoil a¢ ekt KOHKPETHBIX PEaKIUH K
XUMHUYECKON PEeaKITHH Pa3TUYHBIM THITAM TI0 Pa3TUIHBIM
MpU3HAKaM KJIaCcCHU(PUKAIUU
18 CKOpOCTh XUMHUYECKOI 3HAKOMSTCS C MOHATHEM 19.01
peaxiuu CKOPOCMb XUMUYECKOU peakyuu.
3HaroT (paKTOpHI, BIUSIIONINE HA
CKOPOCTH peakluid. 3HAKOMSITCS C
MOHATHEM O KaTaJIu3aTope u
MEXaHHU3ME €0 JICHCTBUS.
3HaKoMsTCs ¢ (hepMEHTaMMU-
Onokarammu3aTopaMu
19 OO0paTUMOCTh XMMHYECKHX | SHAKOMSTCS ¢ KiacCupuKanuen 26.01
peakuii. XMMUYECKOe XUMUYECKHUX peakiuii (oOpaTumMble
PaBHOBECHE U CIIOCOOBI €T0 |1 HEOOpaTUMBIE), TOHATHEM
CMEILEHUS Xumuueckoe pagHosecue u
YCIIOBUSIMHU €70 CMEIIEHUS
20 Knaccudukanms u 3HAKOMSATCS C BaKHEHIIITUMU 02.02
HOMEHKJIaTypa KJIacCaMH HEOPTraHUYECKUX
HEOPraHUYECKUX coeguHeHuil. OnpenenstoT
COCAUHEHUI MIPUHAITIE)KHOCTH BEIIECTB K
Pa3IUYHBIM KJ1accaM
HEOPraHUYECKUX COCIUHEHUN
21 MeTaniasl ¥ UX CBOMCTBA | 3HAIOT OCHOBHBIE METAJIJIEI, X 09.02

o01mye CBONCTBa. XapaKTepu3yroT
CBOICTBA METAJIJIOB, ONUPAsACh Ha
ux nonoxxenue B [leproanueckon
CUCTEME U CTPOEHUE aTOMOB




22 OO6m1mre crocoob [TonnMaroT cyTh 16.02
MOJTyYEHUS] METAJLIOB. METAJLTyPTHYECKHUX TPOIECCOB.
Koppozus 3HAKOMSTCA ¢ MPUYUHAMU
KOPpPO3UH, OCHOBHBIMU TUTIAMH H
Croco0aMu 3aIuThl OT KOPPO3UHU
23 Hemeramisl u ux 3HAKOMSTCS C OCHOBHBIMU 01.03
cBoiicTBa. biiaropoinbie HeMeTaJllIaMH, UX CBOMCTBaMHM.
raspl XapakTepu3yroT CBOWCTBA
HEMETAJIJIOB, OMUPAsCh HA UX
nosnoxenue B [lepuoanueckoi
CHCTEME. 3HAKOMSATCS C
00JIacTIMH IPUMEHEHUS
0JIarOpOHBIX Ta30B
24 OO01as xapakTepucTuka | 3HAKOMSTCSI C OCHOBHBIMU 15.03
rajoreHoB CBOMCTBaMH I'aJIOTEHOB,
00J1aCTSIMH MX UCIIOJIB30BaHUS.
3HAIOT Ba)KHEHIIINE COETUHEHUS
xJjopa
25 Oxkcuabl OcBauBarOT COCTaB, CTPOCHUE U 22.03
KJIACCU(PMKALIMIO OKCUIIOB, UX
HOMEHKJIATYpy. XapaKTepu3yroT
HX CBOMCTBA
26 KucmoTsr OcBauBaroT Ki1accupuKaiuro, 05.04
HOMEHKJIATYPY KUCJIOT.
XapakTepu3yrT UX CBOMCTBA
27 OcHoBaHUS OcBauBaroT KiacCU(PUKALUIO U 12.04
HOMEHKJIATypy OCHOBAaHMH.
XapakTepusyloT UX CBONWCTBA
28 Comn OcBanBarOT KjIaccu(HUKaIUIO 1 19.04
HOMEHKJIATYpy COJIEH.
XapakTepu3yrT UX CBOMCTBA
29 I'eneTnueckas CBA3b 3HaKOMSATCS C BayKHEHIITUMH 26.04
MEX]Ty KJTaccaMu CBOMCTBaMH M3YUCHHBIX KJIACCOB
COCAUHEHUI HEOPTaHWYECKHUX COCTUHEHHIA
30 O0600611IEHE U 3HAIOT OCHOBBI KJIaCCH(PUKAITUN H 03.05
CUCTeMAaTH3aIlMs 3HAaHUH | HOMEHKJIATypbl HEOPTaHUUECKUX
10 TeMe: BemiecTB. 3HAIOT Ba)KHEHUTITHE
«Heopranuueckue CBOMCTBA M3YYEHHBIX KJIACCOB
BEIECTBaY coeqnuaennii. CocTaBiasgioT
ypaBHEHUS PEaKIil B HOHHOM
Buae u OBP
31 KontpoabHasi padora Ne |I[IpoBonsT peduekcuto 10.05

2 110 TEME:
«Heopranuueckue
BEIECTBAY

COOCTBEHHBIX JIOCTHXEHUHN B
IIO3HAHUM CBOWCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEUICCTB
U XMMUYECKUX PEAKLUH.
AHaIU3UPYIOT PE3yJIbTaThI
KOHTPOJILHOM paboTHI U
BBICTPAUBAIOT ITyTH JOCTHKCHUS
KEJIAEMOTr'0 YPOBHS YCIEIIHOCTH




32 3HaroT ocHOBHbIe npaBuia Th. IpakTnyecka |17.05
3HaI0T OCHOBHBIE CITOCOOBI s1 pabora Ne 1
MOJTY4eHHs, COONpaHUs U «[Tomyuenmue,
pacro3HaBaHMs Ta30B (BOJOPOA, |coOHpaHue u
KHCJIOPOJ], aMMHUAK, YIJIEKUCIIBIA) | paclio3HaBaHUE
B naboparopuun. Cobuparot ra3oB»
npuOOop At MOTYYEHHS T'a30B B
nabopaTtopuu
33 3HaroT ocHOBHbIe npaBuia Th. IpakTnuecka |24.05
OcBauBarOT KaYECTBEHHbBIE s1 paGora Ne 2
peakuy Ha XJIOPHU B, cynbdatel, |«Pemenue
aleTar-uoH U HOH aMMOHHSL. IKCIIEPUMEHTA
OmnpenensioT 1Mo XapakTepHbIM JBHBIX 3a/1a4
CBOWCTBaM OEIIKH, TIIOKO3Y, Ha
TIIULEPUH uIeHTH(UKAIH
10
OpPTaHMYECKHX
u
HEOPraHu4ecK
UX BEILECTBY»
34 [ToaBenenue nToroB [ToaBoasT UTOrM MpOAETaHHON

IIPOJIEJIaHHOM paboThI 32
rof

paboThI 3a ro/1 00yUYEHUs Kypca
XUMUH.




