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TlosicHuTEILHASA 3aNIMCKA

Pa6ouast mporpamma kypca 10 kiacca coctaBieHa Ha ocHOBe [IpuMepHO TporpaMMbl  CpETHETO
(momHOTO) 001Iero 00pa3oBaHus MO XUMUU (0a30BBIA YPOBEHB); 00Pa30BaTEIBLHOTO CTAHAAPTA CPETHETO
(momHOTO) 00ITIeTO 0Opa3oBaHms Mo XUMHUH, ¢ ucnojibzoBanueM YMK O. C. I'abpuensna.

OcHOBHBIMU NPOOTIEMAMK XHMHH SIBIISIOTCS H3y4EHUE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH
UX CBOICTB OT CTPOCHHUS, KOHCTPYHPOBAHHME BEIIECTB C 33JaHHBIMU CBOWCTBAMH, MCCIIEIOBaHUE
3aKOHOMEPHOCTEH XMMUYECKUX MPEBPAIICHUN U MyTEH yNpaBICHHUS UMH B IICJISAX MOJyYEHUS BEIICCTB,
MaTepuaioB, s3Hepruu. [losTomy, kak Obl HU pa3IUYATUCh ABTOPCKHE TPOrPaMMBbl U Y4eOHUKH I10 TITyOnHe
TPAKTOBKM H3Y4aeMBIX BOIPOCOB, WX Yy4eOHOE CoJep:KaHue JOHKHO 0a3upoBaThCS HA COACPKAHHUH
IPUMEPHOM MPOrpaMMBbl, KOTOpPOE CTPYKTYpPUPOBAHO MO MATH Ojgokam: MeToapl MO3HAHUS B XUMHH;
Teopernueckue ocHOBBI XxuMuu; Heoprannueckas xumust, Opranudueckas XuMusi, XUMHUS U KU3Hb.

H3yuyenue xumum B crapueii mkoJje B 10 kiacce Ha 6a30BOM YPpOBHE HANPABJIEHO HA IOCTUKEHUE
CJIeAYIOIIUX LeJIei:

H3yuenue xumuu 6 cmapwienl wikole Ha 0a3060M YPOGHE HANPAEIEHO HA OO0CHUICEHUE
cneoyrowux yenei:

® OCBOCHHE 3HAHMH O XUMHYECKOM COCTABJIOIIEH €CTECTBEHHO-HAy4YHOW KapTHHBI MHpA,
BaXKHEHITNX XUMHUYECKUX IMOHATHAX, 3aKOHAX U TCOPUAX;

e 0BJIaJleHHEe YMEHHSIMM TIPHUMEHATH IIOJIyYCHHBIE 3HAHUSA /IS OOBSCHEHHS DPa3HOOOpPA3HBIX
XMMHUYECKHX SIBJICHUH U CBOMCTB BEIIECTB, OLCHKU POJIM XUMHUH B Pa3BUTHHU COBPEMEHHBIX TEXHOJIOIMH U
MIOJIyYE€HUHU HOBBIX MaTEpUaJIOB;

e pa3BUTHEe II03HABATECJIbHBIX MHTEPECOB W UHTEIUIEKTyaJbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIbHOTO MPUOOPETEHUsI XUMHUYECKUX 3HAHUM C HMCIOJIb30BAaHUEM DA3JIMYHBIX HCTOYHUKOB
UH(POPMaLINH, B TOM YHUCJIE KOMIBIOTEPHBIX;

® BOCIIUTAHHE Y6G)KI[GHHOCTI/I B IIO3UTHUBHOU pojin XMMHUH B KHU3HHU COBPEMCHHOI'O O6IJ.[CCTBa,
H606XO)II/IMOCTI/I XUMHUYCCKHU I'PAMOTHOT'O OTHOIICHUS K CBOEMY 310POBBIO U Oprxcanmeﬁ cpeac;

e IpUMEHEeHUEe MOJYYeHHbIX 3HAHUNW W yMeHMil 17 0e30MacHOr0 HCIONb30BaHHS BEUIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE M Ha IPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 33434y B
MMOBCEIHEBHOM KU3HU, IPEAYIPEKICHUS SBJICHHI, HAHOCSAIIUX BPE 3J0POBBIO UEIIOBEKA U OKPYKAIOIIEH
cpene.

MecTto npeamera B y4eOHOM IIaHe:

Cormacao yuebHomy miany ['BOY «COII Nel3 r.Hazpans» otBoautcs 34 yaca (1 wac B Heden).
KonTponbHbie paboThl — 34, MpakTUYeCKue paboThl - 2yaca.

Il1aHupyeMble pe3VJbTaThl




JIuunocmmuuie pesyromano.

1) B yennocmmuo-opuenmayuonuou cgepe - 4yBCTBO TOPIOCTU 32 POCCUHUCKYI0 XUMUYECKYIO HAYKY,
IyMaHH3M, OTHOILIEHHUE K TPYAY, LeIeyCTPEMIICHHOCTb;

2) B mpyoosoil cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY naibHEHIIeld oOpa3oBaTENbHON U
pogecCUOHATIBLHON TPAeKTOPUH;

3) B nosnasamenvHOU (KOCHUMUBHOU, UHMENLIeKMYAlbHOU)Cchepe - yMEHHE YIPaBIsATh CBOCH
IIO3HABATEJILHOM JESITEIbHOCTBIO.

MemanpeomemHnoie pe3yipbmantbl OCBOSHUS BBITYCKHUKAMU CPETHEH IIKOJIBI IPOrPaMMbl IO XUMUHU
SBIISIFOTCSL:

1) ucnonp30BaHUE YMEHH M HABBIKOB Pa3IMYHBIX BHJIOB TIO3HABATEILHON eI TEIHHOCTH, TPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMS (CUCTEMHO-MUH(OPMAIIMOHHBINA aHAU3, MOJEIUPOBAHUE) Ui HU3Yy4EHUs
Pa3JIMYHBIX CTOPOH OKPY’KAOIIEH NEeHCTBUTEIBHOCTH;

2) HMCIIOJIb30BAaHHE OCHOBHBIX MHTEUIEKTYalbHbIX Olepauuil: (popMyaupoBaHHE TMIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIHs, BbIABICHHE TPUYMHHO-CIIEICTBEHHBIX CBS3EH, MOMCK
aHaJIOrOB;

3) yMeHHEe TeHepHUPOBaTh HJIEH U ONIPENENIATh CPEACTBA, HEOOXOIUMBIE I UX PeaT3alliH;

4) ymeHue onpenensTh LEIM U 3a7ayd JIeSTebHOCTH, BBIOMPATh CPEACTBA peajau3aluy LEIu U
IPUMEHSTH UX Ha MPAKTHKE,

5) ucnonb30BaHUE Pa3IMYHBIX UCTOYHHMKOB JUIS MOJYyYEHHUS XUMHMUYECKOW MH(POpMAaLUU, TOHUMAaHUE
3aBHCHUMOCTH COJICpKaHuUs U (POPMBI IPECTAaBICHNUS HHPOPMALIUH OT IeJIel KOMMYHHUKAIMH U aJipecaTa.

B obGnactu npeomemmnwix pezynomamoe n3yueHHe XUMHM IPEIOCTABISIET YUEHUKY BO3MOXKHOCTb
HAYYHUTHCS:

1) B nosnasamenvholl cghepe:

Ha 6a30680M yposHe

a) 1aBaTh ONpE/eIeHUs] U3yYEHHBIM OHATHUSAM;

0) OnUCHIBaTh JEMOHCTPALMOHHBIE 1 CAMOCTOSTENIEHO TPOBEICHHBIE SKCIIEPUMEHTBI, HCIIONIB3YS IS
9TOT0 €CTECTBEHHBIH (PYCCKHI, POJHOM) A3bIK U A3bIK XUMUH;

B) OOBSICHATH CTPOCHHWE WM CBOWCTBA HM3YyYCHHBIX KIIACCOB HEOPTaHWYECKUX W OPraHHYECKUX
COCJIMHEHM;

I) KJIacCU(UIUPOBATH NU3YUYEHHbIE OOBEKTHI U SIBICHHUS;

1) HaOJIIOAaTh JEMOHCTPUPYEMbIE M CaMOCTOSATENBHO MPOBOAMMBIE OIBITHI, XUMHUYECKUE PEAKIIMH,
MPOTEKAOIIME B IPUPOJIE U B OBITY;

€) uCCleloBaThb CBOMCTBa HEOPraHMYECKUX U OPraHMYECKHMX BEIIECTB, ONpEeNeNsiTh X
NPUHA/JIEKHOCTH K OCHOBHBIM KJIACCaM COSAMHEHUH;

) 00001IaTh 3HaHUSA U JejJaTb OOOCHOBAaHHBIE BBIBOJABI O 3aKOHOMEPHOCTSIX HM3MEHEHMsI CBOMCTB
BEIIIECTB;

3) CTPYKTYpUPOBaTh Y4€OHYI0 HH(POPMALIUIO;

W) WHTEPIPETUPOBATh WHPOPMAIIHIO, TIOTYICHHYIO U3 JIPYTUX MCTOYHHKOB, OIICHUBATh €€ HAYYHYIO
JIOCTOBEPHOCTB;

K) OOBSCHSTH 3aKOHOMEPHOCTH MTPOTEKAHNS XUMUIECKUAX PEAKIIHiA, IPOTHO3UPOBATH BO3MOKHOCTD MX
IPOTEKaHMs Ha OCHOBE 3HAHUU O CTPOCHUU BEIIECTBA U 3aKOHOB TEPMOJUHAMUKH;

J) OOBSCHATH CTpOeHHE aToMOB 3jemMeHTOB [-IV mepuona ¢ wHCMoNb30BaHUEM 3JIEKTPOHHBIX
KOH(UTrypanuii aToMOB;

M) MOJEITUPOBATh CTPOCHUE NPOCTEHIINX MOJEKY]T HEOPraHHMYECKMX W OPraHHYECKUX BEIIECTB,
KpPHUCTAJJIOB;

H) MTPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POPMYIIaM U YpaBHEHHSIM;

0) XapaKTepH30BaTh U3yUYCHHbIE TEOPHH;

I1) CAMOCTOSATEIBHO JOOBIBaTh HOBOE JIJIsl ce0s XMMUYECKOEe 3HaHUE, UCTIONb3Ys ISl 3TOTO JTOCTYIHBIE
UCTOYHUKU UH(POPMALINY;

Ha yenybnenHom ypogeHe — TpEOOBaHMS K MIPEIMETHBIM pPe3yJIbTaTaM OCBOCHUS YIiyOJIeHHOro Kypca
XMMHHU BKJIFOYAIOT TPEOOBaHMs K pe3yabTaTaM OCBOECHHUS 0a30BOro Kypca M JOMOJIHUTEIBHO OTPAXKAKOT:

1) chopMUPOBAHHOCTH CUCTEMbI 3HAHUH 00 OOLIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSX;



2) c(hOpMHUPOBAHHOCTh YMEHHI UCCIIEIOBATH CBOMCTBA HEOPTAHMYECKUX U OPrAaHUYECKUX BEIECTB,
OOBSCHSATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIU, TIPOTHO3UPOBATH BOZMOKHOCTh MX
OCYIIIECTBIICHHUS;

3) BJIaACHUC YMCHHUAMU BbIABUI'ATb T'MIIOTE3bI HA OCHOBC 3HAHUM O COCTaBC, CTPOCHUH BCUICCTBA U
OCHOBHBIX XUMHYECKHX 3aKOHaX, IIPOBEPATH UX SKCIICPUMCEHTAJIBHO, (bOpMan/Ip}’H OeJIb UCCIICA0OBaHUA,

4) BiajieHNE METOJJaMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U TIPOBEACHUS XMMUYECKUX 3KCIIEPUMEHTOB C
coOroieHrEeM TpaBuIl 6e30MacHol paboThI ¢ BELIECTBAMH U Ja00paTOPHBIM 000PYI0BaHHEM;
c(OpPMHPOBAHHOCTh YMEHUH OMHMCAHUS, aHAIN3a U OLEHKH JOCTOBEPHOCTH IMOJIyYEHHOTO Pe3yIbTaTa;

5) chopMHPOBAaHHOCTH YMEHHI TIPOTrHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH C MO3HIIUH
IKOJIOTHYECKOM 0€30IacCHOCTH TOCIESICTBUS OBITOBOM U IPOU3BOJICTBEHHOMN JCITEILHOCTH YEIIOBEKA,
CBSI3aHHOM C TIepepabOTKOM BEIICCTB.

2) B YEHHOCMHO-OpUEHMAYUOHHOU c¢hepe - TIPOTHO3UPOBATh, AHAIM3UPOBATH W OLICHUBATH
HOCHEACTBUS JUIsL OKpyXaromeil cpenbl OBITOBOW W HPOM3BOJICTBEHHOHM [€ATENILHOCTH YEIOBEKa,
CBSI3aHHOM C MIEpepadOTKOM BEIIECTB;

3) B mpyoosou cghepe - caMOCTOSTENBHO IIAHUPOBATh M MPOBOJUTh XMMUYECKUH SKCIIEPUMEHT,
coOuro1ast mpaBmiia 6€30MacHoi paboThI ¢ BEMIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

4) B cpepe ghuzuueckoii Kynomypul - OKa3bIBaTh IEPBYIO IIOMOILb IPH OTPABJICHUAX, 0’KOTaX U IPYTUX
TpaBMax, CBI3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

BbinycKHUK HAyuMTCS:

® XapaKTepHU30BaTh OCHOBHBIE METO/IbI MO3HAHMS: HAOIOICHUE, U3MEPEHHE, IKCIIEPUMEHT;

® OIKCHIBaTh CBOMCTBA TBEP/BIX, )KUJIKHUX, Fa3000pa3HBIX BEIIECTB, BBIIEIAS UX CYLLIECTBEHHbIE
PU3HAKU;

® PacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATUH «aTOM», «MOJIEKYJIA», «XUMHUYECKHUI 2JIEMEHTY,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEILIECTBOY, «BAJIEGHTHOCTDY, «XUMUYECKasl PEAKIU», UCTIOIb3Ys
3HAKOBYIO CUCTEMY XUMUH;

® pacKphIBaTh CMBICII 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

® pa3iIuyaTh XMMHUYECKHE U (PU3NUECKUE SIBICHUS;

® Ha3bIBaTh XUMHUYECKHE AIEMEHTHI;

® OIpeNIENATh COCTaB BEIIECTB M0 UX (hopMyliaM;

® OIIPENENATh BAJICHTHOCTH aTOMA JJIEMEHTA B COCIMHEHUSX;

® OIPENENATh TUIl XUMUUYECKHUX PEaKIINA;

® Ha3bIBATh MPU3HAKU U YCJIOBHSI IPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;

® BBISBIIATH IPU3HAKHU, CBUIETEILCTBYIONINE O MPOTEKAHUN XMMHUYECKOM peakliiy IPU BHITIOJTHEHUH
XUMHYECKOTO OIIbITA;

® COCTaBJIATH (POPMYITBI OWHAPHBIX COCTMHECHHUI;

® COCTaBJISITh YPAaBHEHMS] XUMUYECKUX PEaKIHil;

e coOI0AaTh MpaBuiIa 6€30MacHOi paboTHI PH MPOBEIACHUH OIBITOB;

® [10JIb30BaThCs Ta0OPATOPHBIM 000PYIOBAaHUEM U MTOCYIOH;

® BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

® BRIYUCIIATH MAaCCOBYIO JIOJIF0O XMMHYECKOI'0 3JIeMEHTa 10 (opMyJie COeTUHEHUS;

® BHIYHCIIATH KOJIMYECTBO, 00BEM MIIM MacCy BEIECTBA MO KOJIMYECTBY, 00BEMY, MACCe PEarecHTOB MU
IPOAYKTOB PEAKIIUHY;

® XapaKTepHu30BaTh (pU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOAOPOIA;
® [10JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOLI;

® pacro3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPO/I;

® PACKpPBIBATh CMBICI 3aKOHA ABOTajpo;

® PacKphIBaTh CMBICI OHITUH «TEIJIOBOM 3P HEKT peakiuny, «MOJIIPHBIA 00beM»;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHUE CBOWCTBA BOJBI;



® PaCKpBIBATh CMBICII IIOHSTHSI «PAaCTBOPY;
® BBIUMCIIATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C OIPEAEICHHON MaCCOBOM 10JIEW paCTBOPEHHOI'O BELIECTBA;

® HA3bIBATH COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

® XapaKTepHU30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB!
OKCHIOB, KHCJIOT, OCHOBaHMH, COJICH;

® OIIPENEIATh IPUHAMIEKHOCTD BELIECTB K OIIPENIEIICHHOMY KJIACCY COCIIMHEHUN;

® COCTaBJIATh (POPMYJIBI HEOPTAaHUYECKUX COETMHEHUIN U3yUEHHBIX KJIacCOB;

® [IPOBOJIUTBH OIIBITHI, IOATBEPKAAOIINE XUMUUECKHUE CBOMCTBA U3YyUEHHBIX KJIACCOB HEOPTAaHUYECKUX
BEIIIECTB;

® PacIo3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCJIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKH NHIUKATOPa;
® XapaKTEpHU30BaTh B3aUMOCBSA3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COEMHEHUN;

® packpbiBaTh cMbIcha [lepuoaunueckoro 3akona [[.11. MenneneeBa;

® 00BACHATH (PU3MUECKHUI CMBICII ATOMHOTO (TIOPSIIKOBOI0) HOMEpPAa XUMHUUECKOT0 JIEMEHTa, HOMEPOB
IPYIIIBI ¥ Ieproaa B nepuoanyeckon cucreme /1.1. Menneneesa;

® 00BACHATH 3aKOHOMEPHOCTH U3MEHEHHsI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MaJlbIX
IIEPUOJOB U INIaBHBIX NOAIPYIIIL,

® XapaKTEpHU30BaATh XMMHUECKHUE AIEMEHTHI (0T BOAOPO/A /10 KaJbIIMs) HA OCHOBE MX MOJIOKEHUS B
nepuoudeckoit cucreme .M. MenneneeBa 1 0COOEHHOCTEH CTPOECHUS UX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHUS aTOMOB NepBbIX 20 351eMeHTOB nepuoandeckoit cucremsl J1. 1.
Menneneena;

® PacKphIBaTh CMBICII IOHATHH: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

® XapaKTEepPHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTB OT THITA KPUCTAIUTMIECKOM PEIIETKH;
® OIpENEATh BUJ XUMHUUECKOM CBSI3U B HEOPTraHUUECKUX COCIUHEHMSIX;

® 1300paXkaTh CXEMbl CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHbBIX PA3HBIMHM BUJJAMHU XUMUYECKUX
CBS3€H;

®PACKPBIBATh CMBICII TOHATHI «HOH», «KaTUOHY, «AHUOH», «3JEKTPOIHUTHI», «HEITEKTPOIUTHIY,
«QIEKTPOIUTHYECKAS JUCCOLUALUA», COKUCIUTEID), «CTEIIEHb OKUCICHUS «BOCCTAHOBUTEIDY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

® OIIPENETATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTA B COCMHEHNH;

® PacKphIBaTh CMBICII TEOPUU JIEKTPOIUTHUECKON AUCCOLUALINY;

® COCTaBJISATh YPABHEHHUSI DJICKTPOJIMTUYECKON TUCCONUALINN KUCIIOT, IIEJI0YEH, COJIECH;

® OOBSICHATH CYIIIHOCTH MPOIIECCa IEKTPOIUTUIECKON JUCCOLMALIUU U PEaKIuii HOHHOTO OOMEHa;

® COCTaBJIATh MOJIHBIE M COKPALIICHHbIE HOHHBIE YPaBHEHUSI PEaKLIUU OOMEHa;

® ONpEENATh BO3MOXKHOCTh IIPOTEKAHUS peaKLuii HOHHOTO OOMEHa;

® IPOBOJIUTH PEAKIIMH, ITOJITBEPKIAIOIINE KAaUECTBEHHBIN COCTaB pa3IMYHbIX BEILECTB;

® OIpeNENATh OKUCIUTENb U BOCCTAaHOBUTEID;

® COCTaBJISITh YPABHEHMSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

® Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKON PEaKLIUy;

e KJaccu(PUIMPOBATh XUMUUECKHE PEAKIIUU 110 PA3IMYHBIM [TPU3HAKAM;

® XapaKTepHU30BaTh B3aMOCBSA3b MEKY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAIIOB;

® [IPOBOJIUTH OIBITHI IO MOJYYSHUIO, COOMPAHHUIO U U3YUEHHIO XUMHUECKUX CBOMCTB ra3000pa3HbIX
BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OIBITHBIM IMyTEM ra3000pa3Hble BEIECTBA: YIJIEKUCIIbII ra3 1 aMMHaK;

® XapaKTEpHU30BaTh B3aUMOCBA3b MEXKY COCTABOM, CTPOEHHEM U CBOMCTBAMH METAJLIOB;

eHa3bIBaTh OPraHMYECKHUE BEIIECTBA 10 X (opMyJie: MeTaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI, [NIULEPUH,
YKCYCHas KHCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTeapUHOBAsl KUCJIOTa, OJIEMHOBAasl KUCIIOTA, TIII0K034;

® OLIEHUBATh BIMSHUE XMMHUECKOIO 3arpsi3HEHUS OKPY’KAIOLEN Cpeibl HA OPTaHU3M UYEJIOBEKa;

® I'PaMOTHO 0OpaIaThCs C BEIIECTBAMU B IOBCEHEBHOM KU3HU

® OIIPENENATh BO3MOKHOCTD ITPOTEKAHUS PEAKIUI HEKOTOPBIX IIPEICTaBUTEIIEH OPIrAHUYECKUX BEILECTB C
KHCJIOPOJIOM, BOJOPOJIOM, METaJlJIaMH, OCHOBAHHUSMM, TAJIOTEHAMMU.

® KJIaCCU(PHUIMPOBATH XUMHUECKUE FJIEMEHTHl Ha METaJUIbI, HEMETAJUIbI, SJIEMEHTHI, OKCUJIbI U
THJIPOKCUBI KOTOPBIX aM()OTEPHBI, U HHEPTHBIE SJIEMEHTHI (ra3bl) UIsl OCO3HAHUS Ba)KHOCTH
YIOPSA0YEHHOCTH HAYYHbIX 3HAHU;



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

® OIKCHIBATh U XapaKTePU30BaTh TAOIHMUHYIO POPMY MEPHOTUIECKON CUCTEMBI XUMHUECKHUX 3JIEMEHTOB;
® XapaKTepHU30BaTh COCTAB aTOMHBIX SIAEP U pacHpeieICHUE YUCIIa HIEKTPOHOB 0 3JIEKTPOHHBIM CJIOSM
aTOMOB XMMHYECKHUX JIEMEHTOB MaJIbIX MEPHUOJIOB MEPUOIAYECKON CUCTEMBI, & TAKXKE KIS U KaJIbLIUS;
® Pa3IMYaTh BUABl XUMUYECKOUN CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJCHTHYIO HEMOJISIPHYIO U
METAJUINYECKYIO;

® 1300paKaTh FICKTPOHHBIC (DOPMYJIBI BEIIECTB, 00PAa30BAHHBIX XUMHYECCKUMHU CBS3SMHU PA3HOTO BHJIA;
® BBISBIISITH 3aBUCMMOCTD CBOMCTB BEILIECTBA OT CTPOCHHUS €r0 KPUCTALTMYECKON peleTKH (MOHHOM,
ATOMHOM, MOJIEKYJISIPHOU, METAJNIMYECKOMN );

® XapaKTepHU30BaTh XUMUYECKHUE DJIEMEHTHI M UX COCIMHEHHUSI HA OCHOBE IOJIOKEHUS SJIEMEHTOB B
MEPUOANYECKON CHCTeMEe U OCOOCHHOCTEH CTPOSHUS X aTOMOB;

® ONMCHIBATh OCHOBHBIE MPEANOCHUIKK OTKpbITUS [[.1. MenaeneeBbIM epuoInuecKoro 3akoHa 1
MEPUOIUYECKON CHCTEMbl XMMHUYECKUX 3JIEMEHTOB M MHOTOOOpa3HYI0 HAYYHYIO ACATEIHHOCTh YUCHOTO;
® XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE MTEPUOIUYECKOTO 3aKOHA U IMIEPUOINYECKOMN
CHCTEMBI XUMHYECKHX d1eMeHTOB /(.M. MeHneneena;

® 0CO3HABaTh HAYYHBIC OTKPBITHS KaK Pe3yIbTaT [UIMTEILHBIX HAOIIOCHHIA, OTIBITOB, HAYYHOU
IIOJIEMHMKH, IIPEOIOJICHHS TPYAHOCTENH U COMHEHUM.

® OIpeeNaTh MPUHAAICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYIIIL:
METaJIbl 1 HEMETAJIJIbI, OKCHUJIbI, OCHOBAHUSI, KUCIOTHI, COJIH;

® COCTaBJIAITH (POPMYJIBI BELIECTB 110 MX HA3BAHUSIM;

® ONPEACIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX

® COCTaBJISITh (POPMYJITBI HEOPTAHMYECKHUX COSAUHECHHIA 10 BAJICHTHOCTSIM U CTETICHSIM OKHCIICHHUS
AJIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKAa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U
coJiei;

® OOBSCHITH 3aKOHOMEPHOCTH U3MEHEHUS PU3NICCKUX U XUMHUYECKUX CBOMCTB IIPOCTHIX BEIIECTB U MX
BBICIIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAaMHU BTOPOTO U TPETHErO MEPHUOOB;

® HA3BIBATh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYII OKCHUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX.

® Ha3bIBATh OOIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE JIJIS KAXKIOTO Kiacca BEUIECTB;

® IPUBOJIUTH MPUMEPHI PEAKIIHi, TOTBEPIKIAOIINX XUMUYECKUE CBOWCTBA HEOPTAHNYECKUX BEIIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHI M COJICH;

® OINpEENATh BEUIECTBO — OKUCIIUTEb U BEUIECTBO — BOCCTAHOBUTENb B OKUCIUTEIBHO —
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;

® COCTaBJISITh JIEKTPOHHBIN OallaHC MO MPEITI0KEHHBIM CXeMaM PeaKIuii;

® POBOJIUTH JIA0OPATOPHBIE OTBITHI, TOITBEPKIAIOIIIE XUMUUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

® IIPOBOJIUTH JIA0OPATOPHBIE OTBITHI MO MOTYYCHHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJIOPO/A,
KHCIJIOPO/Ia, YIJIEKUCIIOTO ra3a, aMMHaKa; COCTaBISATh YPABHEHUSI COOTBETCTBYIOIINX PEAKIIH.
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

® BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIIbHO TUIIOTE3bl O XUMUUYECKUX CBOMCTBAX BEILECTB HA OCHOBE
UX COCTaBa M CTPOCHUS, X CIIOCOOHOCTH BCTYMAaTh B XUMUYECKUE PEAKIINH, O XapaKTepe U MPOTYKTax
Pa3IUYHBIX XUMUYECKUX PEAKIUN;

® XapaKTepHU30BaTh BEUIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh MPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXK/Ty IAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIE U MTOJTHbIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIBHBIE WJIH BOCCTAHOBUTEILHBIE
CBOICTBA C YUETOM CTEIEHEN OKUCIICHHS JIIEMEHTOB, BXO/IAIINUX B €r0 COCTAB;

® COCTaBJISITh YPaBHEHHUSI PEAKIINI, COOTBETCTBYIOIIUX MOCIEI0BATEIBHOCTH MTPEBPAILICHUI
HEOPraHUYECKUX BELIECTB PA3JIUYHBIX KJIACCOB;

® BHIIBUTATh U MPOBEPSATH HKCIIEPUMEHTAIILHO TUIIOTE3bI O pe3ysIbTaTaX BO3ACHCTBUS Pa3INUHBIX
(dakTOpOB HAa H3MEHEHHE CKOPOCTH XUMHUYECKOM peaKilnu;

® JICII0JIB30BATh TPHOOPETECHHBIC 3HAHUS IS SKOJIOTUUECKH TPAMOTHOTO TOBEJICHUS B OKpYKaroIeh
cpene;



® 1ICII0JIb30BaTh MPUOOPETEHHBIE KII0UEBbIe KOMIETEHIIMH TP BBIOJIHEHUH TPOEKTOB U y4eOHO-
HCCJICIOBATEILCKUX 3a/a4 110 U3YYCHHUIO CBOWCTB, CIIOCOO0B MOTYyUYEHUS M PACTIO3HABAHMSI BEIIECTB;

® 00BEKTUBHO OLICHUBATh MH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOLIEccax;

® KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON MH(pOpMaIMU, HET0OPOCOBECTHOM peKIaMe B CPEeICTBAX
MaccoBOW MH(pOPMALINH;

® 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUN MO XUMHH VISl IPAKTUYECKON e TeIbHOCTH YEJIOBEKa;
® CO3/1aBaTh MOJIEIH U CXEMBbI JJIsl pelIeHHs Y4eOHbIX U TO3HABaTeNbHbIX 3a/1a4;

MOHUMATh HEOOXOIUMOCTh COOIIOICHUS MPEANMMCAHUN, TPEJIaraéMbIX B HHCTPYKIIHSIX TIO
UCIIOJIb30BaHUIO JICKAPCTB, CPECTB OBITOBOM XUMHHU U AP.

® 0CO3HaBaTh 3HAUYCHHUE TEOPETUUECKUX 3HAHUH JJI MPAKTUUECKOU JIeATeTbHOCTH YETIOBEKA;

® OIMKCHIBATH U3YUYECHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

® IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJNUECKON CHCTEMbl XUMUYECKUX JIEMEHTOB JIJIs
00BSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BUBATh HHPOPMAITMOHHYIO KOMIIETEHTHOCTD MTOCPEACTBOM yIIyOJICHUS 3HAHUN 00 UCTOPUU
CTaHOBJICHUS! XUMUYECKON HayKH, € OCHOBHBIX MOHSATHI, IEPHOIUIECKOI0 3aKOHA KaK OJJHOTO U3
BOKHEUIIINX 3aKOHOB MTPUPO/IBI, & TAKXKE O COBPEMEHHBIX JIOCTUKEHUSAX HAYKH M TEXHUKH.

® O0BICHITH CYyTh XUMUYECKUX MTPOLIECCOB;

® HA3bIBATh MPU3HAKU U YCIOBHSI MPOTEKAHUSI XUMHUUECKHUX PEaKIIHiA;

®yCTAHABJIMBATH MIPUHAICKHOCTh XUMUYECKOM pEeaKIIMu K OMPEIeICHHOMY THITY TI0 OJHOMY U3
KJIACCHU(UITUPOBAHHBIX TIPU3HAKOB: 1) 110 YHUCITY M COCTaBY HCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKITUU
(peakuuu coeTuHEHUs, pa3I0KEHUs, 3aMeIleHUs U 0OMeHa); 2) MO BBIJACICHUIO UITH MOTJIOIIEHUIO
TEIJIOTHI (PEaKIUU FK30TEPMUUYECKUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHHUIO CTETICHEH OKUCICHHS
XUMHYECKHX 3JIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINK); 4) IO 00paTUMOCTH IpoIecca
(peakiuu oOpaTUMBbIE U HEOOPATUMBIE);

® Ha3bIBaTh (DAKTOPHI, BIMUSIONINE HA CKOPOCTh XUMHUUECKHUX PEAKIHi;

® HA3bIBATh (DAKTOPHI, BIUSIONIME HA CMEIICHUE XUMHUYECKOTO PABHOBECHS;

® COCTaBJISITh YPABHEHMSI SJIEKTPOIUTUYECKOM TMCCOLMALUU KUCIIOT, IIeJI04e, cosiel; MOJHbIE U
COKpaIlleHHbIE HOHHBIE YPaBHEHHsI peakinii 0OMeHa; YpaBHEHHs OKHUCIUTENHHO - BOCCTAHOBUTEIBHBIX
pEeaKIuii;

® IIPOTHO3UPOBATH MPOAYKTHl XUMUUYECKUX peakiuii Mo opMmynaM / Ha3BaHUSM UCXOTHBIX BEIIECTB;
OTIpEeIeNIATh UCXOAHbBIE BElIecTBa Mo (hopMyrnaM / Ha3BaHHUSIM MPOJYKTOB PEAKIIUU;

® COCTaBJISITh YPAaBHEHMSI peaKkliii, COOTBETCTBYIOLIUX MTOCIEA0BATEIBLHOCTH («IIEMOYKE») MPEBPALICHUI
HEOPraHWYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

® BEISBIISITH B MPOIIECCE IKCIIEPUMEHTA TPU3HAKH, CBUIETEILCTBYIONINUE O MPOTEKAHNN XUMHUECKOM
peakIuu;

® TOTOBUTBH PACTBOPHI C ONPEJEICHHOW MacCCOBOM J0JIEl PAaCTBOPEHHOIO BEILIECTBA;

® OIpeNeNATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKH
WHIUKATOPOB;

® IPOBOJUTH KAUECTBEHHbBIE PEAKLIUU, TOATBEPKIAOIIME HAJTUYNE B BOJHBIX paCTBOPaXxX BEIIECTB
OT/IETTbHBIX KATHOHOB M aHUOHOB.

BrInycKHHUK MOIYYUT BO3MOKHOCTh HAYUUTHCS:

® COCTaBJISITh MOJICKYJISIPHBIC U TTOJTHBIC MOHHBIE YPABHEHUS 110 COKPAIIICHHBIM HOHHBIM YPaBHEHUSM;
® IIPUBOJIUTH MPUMEPHI PEAKIIHH, TOTBEPIKIAIOIINX CYIIIECTBOBAHUE B3aMMOCBSI3H MEXK/Ty OCHOBHBIMU
KJIACCaMU HEOPraHUYECKHUX BEIECTB;

® IIPOTHO3UPOBATH PE3YJAbTATHI BO3JIEHCTBUSI PA3INUHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU PEaKIINH;
® IIPOTHO3UPOBATH PE3YAbTATHI BO3JEHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYIECKOTO
paBHOBECHSI.

* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOAUMOCTh COOJIO/IEHUS TIPABUII SKOJIOTUYECKH 0€3011acHOTO MOBEACHHUS B
OKpY>Karolle NpUPOIHON CPENE;

* IOHUMATh CMBICII U HEOOXOJUMOCTh COOMIOACHUS MTPEANUCAaHUH, TPEAIaraéMbIX B HHCTPYKLHUAX 11O
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JIP.;

* HCIIOJIB30BATh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPU BBITIOJTHEHUH MCCIIEI0BATENbCKIX
MPOEKTOB IO U3YYCHUIO CBOMCTB, CIIOCOOOB MOJTYUYCHHS M PACTIO3HABAHMSI BEIIECTB;



* pa3BUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh, HCTIOJB3Ys CPEICTBA YCTHOM M MUCHMEHHON
KOMMYHHKAITUH MPU padoTe C TeKCTaMU yUeOHUKA U TOTOTHUTEILHOMN TUTEpaTypOid, CIPaBOYHBIMH
Ta0IUIIaMU, TIPOSIBIISITh TOTOBHOCTh K YBOKCHHIO MHOUM TOYKH 3PEHHS MIPU 0O0CYKICHUHU PE3YJIbTaTOB
BBITIOJIHEHHOH paboTHhI;

* 00BEKTUBHO OIIEHUBATh HH(POPMAIIUIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHUYCCKH
OTHOCHUTHCS K TICEBJIOHAYYHOU MH(OPMAILINY, HETOOPOCOBECTHOM peKIamMe, KacaroIencs: UCTIOIb30BaHUS
Pa3IMYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYCHUE TCOPETUYECKUX 3HAHUM JIJIs1 TPAKTUUYECKOMN JEATEIHbHOCTH YEI0BEKa;

* OIUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOUUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB JIJIsi
OOBSCHEHHS M TIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YIITYOJICHUSI 3HAHUN 00 UCTOPHH
CTAHOBJICHUSI XMMUYECKON HayKH, €€ OCHOBHBIX IMOHATHA, IEPUOIUUECKOT0 3aKOHA KaK OJHOTO M3
BOKHEUIIINX 3aKOHOB MTPUPO/IBI, & TAKKE O COBPEMEHHBIX JTOCTUKEHUSAX HAYKH U TEXHUKHU.

* COCTaBJIATH MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKIIUMA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMU
KJIACCaMU HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YyJIbTAThl BO3ACHCTBUS Pa3IUYHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHYECKOM
peaKIny;

* IPOrHO3UPOBATH PE3YyIbTAThl BO3ACHCTBUSA PAa3IUYHBIX (DaKTOPOB HA CMEIICHHUE XUMHUUECKOTO
pPaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTD BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIBHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHHS JIEMEHTOB, BXOIAIINUX B €r0 COCTAB;

* BBISIBIISITH CYIIECTBOBAHHME FEHETUYECKOM B3aMMOCBSI3U MEXK/1y BEILIECTBAMU B PsIIy: MPOCTOE BEIIECTBO
— OKCHJ] — TUJIPOKCHUJ — COJIb;

* OPraHU30BbIBATh, TPOBOJUTH YUEHUUYECKHE MPOEKTHI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX
BKHOE MIPAKTUYECKOE 3HAUCHUE.

* IeNaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI HA OCHOBE apryMEHTAIIUH.

COILEPKAHUE KYPCA XUMMHHU B 10 KJIACCE
Beenenue (14)

Memoowvl Hayunozo nosnanus. Habmonenue, npeanosioxenue, runoresa. Ilonck 3akoHOMEpHOCTEH.
Hayunsit sxcnepumenT. BriBo.

Teopusi cmpoenus opzanuyeckux coeounenuti. Ilpeqmer opraHudeckoil XuMuu. Mecto M 3HaueHue
OpraHMYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HayK. BasieHTHOCTh. Xumuueckoe crpoeHue. OCHOBHBIE
IOJIOXKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM. Y TIIEPOIHBII CKEIIET OPraHUYECKON MOJIEKYIIBI.
KparHocTs xumMuueckoit cBsizu. M3oMepust 1 u30MephI.

Jemoncrpanuu. Koyieknus OpraHMYeCKHX BELIECTB, MAaTEpHAOB M M3JAeIMd U3 Hux. Moxenu
monekyn CH4 u CH30H; C2H2, C2Hs u CeHe; n-OyTana u n3oOyrana. B3aumoelicTBrue HaTpusi ¢ 3TaHOJIOM
U OTCYTCTBHE B3aMMOJEHCTBHS C IUATWIOBBIM 3¢upoM. Kommeknus mnoimMepoB, HPUPOAHBIX U
CUHTETHUYECKHUX KaydyKOB, JEKapCTBEHHBIX NpenaparoB, kpacureneil. lllapoctepikHeBble 1 00bEMHbBIE
monenu mosiekyn Hz, Clo, N2, H2O, CHa. IllapoctepikueBbie u o0beMubie Moaenu CHa, CoHa, CoHo.
Monenb OTTaNKUBaHUS THOPUIHBIX OpOUTasIel ¢ TOMOIIbIO BO3AYIIHBIX IIAPOB.

Tema 1. Ctpoenne u kinaccuukanus OpraHudecKux coeJuHeHn (54)

Knaccugurayus opeanuveckux coeduneHuil TO CTPOCHHUIO YITIEPOAHOIO CKEJleTa: AaluKINYecKue
(amkaHbBl, aNKeHBI, AQIKHWHBI, alKagUeHbl), KapOOUUKIWYecKhue (IUKIOATKaHBI W  apeHbl) U
rerepounkinnueckue. Kimaccudukanus opraHudeckux COEIWHEHUN MO (YHKIMOHAJIBHBIM TIpYIIaM:
CHHPTHI, (DEHOMNBI, MPOCTHIE 3(UPHI, aTbACTHIBL, KETOHBI, KapOOHOBBIC KHUCIOTHI, CIOXHBIE 3(UPHI.
H3omepust B opraHN4ecKoi XUMHUHU U €€ BUJIbL: CTPYKTYpHasl, IPOCTPAHCTBEHHAS.

HMemoncTpanuu. OOpa3ipl IpeICTaBUTENCH PAa3IMYHBIX KIACCOB OPTaHMYECKUX COCAMHEHUN M HUX
mozenu. lllapocrep:kHeBbIE MOJENIN MOJIEKYII.



JlaGopaTtopHbie onbIThI. 1. MI3roToBIECHNE MOJENIEH MOJIEKYJT BEIIECTB — MPEICTaBUTEIEH Pa3INUHBIX
KJIACCOB OPraHUYECKUX COCTUHEHHM.

Xumuueckue peaxyuu 6 opeanuyeckou xumuu. TUTBI XUMUYECKUX peakuuid. Peakiuu npucoenHeHus
Y 3aMEILeHUs], OTHICTUICHUS] U U30MEPU3AIUH.

JemoncTpanuu. B3peiB cMecun merana ¢ xyopoM. ObecnBeurBaHHe OpOMHOUM BOJIBI 3THIICHOM H
allCTUIICHOM.

Tema 2. Yri1eBoA0pPOAbI M UX NPUPOAHBbIE HCTOYHUKHU(9 U)

Anxansi. [Ipupoanblil Ta3, €ro cocTaB ¥ IPUMEHEHUE KaK UICTOYHHMKA S3HEPTMH U XUMUYECKOTO ChIPbS.
["omonoruueckuii psij npefenbHbIX yriieBoAopoaoB. M3omepus 1 HOMEHKIATypa ajJkaHoB. MeTaH U 3TaH
KaK MpeJcTaBUTeNu ajgkaHoB. CBOMCTBa (TOpeHHE, PEaKIUMU 3aMEIICHHs, MUPOJIU3, JACTUIPUPOBAHUE).
[lpumenenne. KpekuHr u  u30oMepu3alMsl  alKaHOB.  AJIKWIBHBIE — paJukaibl. MexaHu3M
CBOOOTHOPAIMKAIBHOTO TAIOTEHUPOBAHUS AIKAHOB.

Ankenvl. DTWIEH Kak HpPEICTaBUTENb alKeHOB. llomydeHue sTuileHa B IPOMBIIIJICHHOCTH
(meruapupoBaHue ITaHa) U B JIabopaTtopuu (aeruaparaius stanosa). CBoicTBa (ropeHue, OpoMUpoOBaHUE,
rUJipaTanys, rnojumepusanus, okucienue pactBopoM KMnOs) u npumeHenue stuiieHa. [lonusTuien.
[Iponunen. CrepeoperynspHocth mnoauMepa. OCHOBHbBIE MOHSATHS XUMHUHU BBICOKOMOJIEKYJISPHBIX
coenHeHul. Peakiiuy nonumepu3aum.

Juenvl. bytanuen U U30MpeH KakK MPEICTaBUTENM JHUEHOB. Peakuuu NPUCOETUHEHUS! C y4acTHUEM
COIIPSDKEHHBIX JMEHOB (OpoMHMpOBaHUE, NOJIMMEpH3alMs, THAPOraJoOreHUpPOBAaHUE, TUIPUPOBAHHE).
Harypanbnblii 1 CHHTETHYECKUN Kay4dyKu. Pe3una.

Ankunbl. AUETUIIEH KaK IpecTaBuTelNb alkuHOB. [lomyueHue anernnena kapOMIHBIM U METaHOBBIM
cnocobamu. Ilomyuenme kapOuma xampuusi. CBoiicTBa (ropeHue, OpOMHpOBaHHWE, THUApAaTALU,
TpUMEpU3alKsl) U IPUMEHEHHE alleTUIICHA.

Apenvi. beHzon kak mnpencraBuTenb apeHOB. COBpeMEHHbIE NPEJCTaBICHHUSI O CTPOCHUM O€H30Ia.
CgoiicTBa 6eH301a (TropeHue, HUITPOBaHUE, OpPOMUPOBAHUE) U €0 IPUMEHEHHE.

Hegpmo u cnocoowt ee nepepabomku. CoctaB Hedru. [lepepaboTka HeQTH: MEperoHKa U KPEKUHT.
Pudopmunr HU3KOCOPTHBIX He(Tenpo1yKTOB. [ToHATHE 00 OKTAaHOBOM YHCIIE.

Jemoncrpanun. Komnekuust «[IpupogHple MCTOYHUKK YIiIeBOAOPOJ0BY». (CpaBHEHHE IPOILIECCOB
ropeHuss HeTu W mpupogHoro raza. OOpa3oBaHue HEPTSIHOM IUIEHKM Ha TOBEPXHOCTH BO/IBI.
Karanutnueckuii kpexkunr napaguna. PactBopenne napapuna B O€H3MHE U UCHIAPEHUE PACTBOPUTEINS U3
cmecu. [lnaBneHue mnapapuHa M €ro OTHOIIEHHE K BoJie (pacTBOpPEHME, CPaBHEHHE IUIOTHOCTEH,
cMauuBaHue). MoJenu MOJeKysl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX HM30MEpOB alikeHOB. [lonydenue
3TeHa u3 3TaHoja. ObeciBeYrBaHUE 3TEHOM OpOMHOM BOJIbl. ['opeHue TeHa.

Jla6opaTopubie ombIThl. 2. OOHapyxenwe H>O, caxu, CO2 B TpOAyKTaX TOPCHHS CBEYH.
3.UzroroBnenne wmojeneil rajoreHankaHoB. 4. O3HakomJieHME ¢ oOOpa3lamMu HOJMITHIEHA U
noJunpomnwieHa. 5. PacmoznaBanme o0pa3oB ajJKkaHOB U alKeHOB. 6. M3roToBneHne Moeneld alKinHOB U
ux nzomeposB. 7. O3HakomieHue ¢ komekuue «Kayuyk u pesuna». 8. O3HakomieHue ¢ GU3NIECKUMU
cBoiictBamu OeH3ona. 9. PacnosnaBanme opranmdeckux BemectB. 10. [lomyueHwe ameTmiieHa M €ro
okucnenue pactsopoM KMnOs unu 6poMHOI BOJIOH.

Tema 3. Kuciopoaconep:xkamue opranndeckue coequnenus (114)

Cnupmeul u ghenonwi

Cnupmoi. MeTaHON U 3TaHOJ KakK MPEACTAaBUTENN IMPEAEIbHBIX OJHOATOMHBIX cUpTOB. CBOMCTBa
sTaHoja (TOpeHue, OKUCIEHHME B ajibAerui, aeruapatanus). [lomydenue (OpokeHHEM TIIIOKO3BI H
rupaTanyei TuiIeHa) 1 IPUMEHEHNE 3TaHOJIa. DTUJIEHIIIMKOJIb. [ IMIIEpHH Kak €111€ OJJUH [IPEICTaBUTEND
MHOI'0OAaTOMHBIX CITUPTOB. KauecTBennas pC€aKkirda Ha MHOIOAaTOMHBIC CITMPTHI.

@enonvi. Tlonyuenne ¢eHona U3 kameHHoro yris. KaMmeHHBIH yroib M €ro HCHOJIb30BAaHUE.
KokcoBaHne KaMEHHOro yris, BaKHEHIIME MPOIYKThl KOKCOXMMHYECKOIO HPOM3BOJCTBA. B3anmHoe
BIMSHAE aTOMOB B MoJjeKyse (eHosa (B3auMojeiicTBue ¢ OpOMHOM BOJOW M THAPOKCUIOM HATPHUSA).
[Tony4yeHnue u npuMeHeHue (eHoma.

Anvoe2uont u Kemomnbvl

Anvoezuovi. DopManbIeTUA U alleTANbICTH KaK MPEICTABUTEIH JIbICTUIOB.
Tonamue o kemornax. CBOUCTBA (peaKivsi OKUCICHUS B KHCIOTY M BOCCTAHOBIICHUS B CIIUPT, PEAKIIUS
MOJIMKOHACH A opManpaeruaa ¢ (eromom). [lonydenune (OKUCICHHMEM CHOUPTOB) U MPUMEHEHUE



dbopmanberuga u aneranpaeruaa. deHorsopopMambaeTHAHBIE TIACTMACCHL. TEepMOIIAaCTUYHOCTh H
TEPMOPEAKTUBHOCTb.

Kapoonoevie kucnomel, cnoscrule 3¢pupol, sHcupol

Kapbonoevie kucnomwei. YKCyCHas KHCIOTa KaK IPEJICTaBUTENb MPECIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. CBOWCTBA YKCYCHOM KHCIIOTHI (B3aMMOJICHCTBHE C METaJIIaMH, OKCHIaMU METaJIIOB,
TUIPOKCUIAMH METAJLIOB M COJISIMU; peakius dTepudukanmn). [[puMeHeHue yKCyCHONW KUCTIOTHI.

Cnoorcnovle 3¢hupel u scupol. CrioskHble 3GUpPbl KaK MPOJYKTHl B3aUMOACUCTBUS KUCIOT CO CIIUPTAMH.
3HaueHUE CIIOKHBIX YPHUPOB B MPHUPOJAC H KU3HH uenoBeka. OTIENbHBIE MPEICTABUTEIA KUCIOT HHOTO
CTPOCHHUS: OJIEMHOBAsI, JINHOJIEBAS, TMHOJICHOBAs, aKPHUIIOBAs, I1aBelieBasi, 0eH30iHast. JKUpBI Kak CII0KHBIE
3uUpHl TIUIEPUHA W KUPHBIX KapOOHOBBIX KHUCJIOT. PacTUTENbHBIE M XKUBOTHBIE >KUPBI, UX COCTaB.
['uaponu3 wnu oMbuieHHE >kUpoB. Mbuia. CuHTetnueckue moromue cpencrsa (CMC). Ilpumenenue
JKUPOB. 3aMeHa )KUPOB B TEXHUKE HEITUIIICBBIM CHIPHEM.

JemoncTpanuu. KonuuecTBeHHOE BBITECHEHHE BOJOpOJa W3 CIUpTa HarpueMm. PacTBOopuMOCTh
deHona B Boje Npu OOBIYHOW W TOBBIMIEHHOW Temreparype. OKHUCIEHHWE CHOUPTa B alIbJETHI.
[MapocTep>kHEBbIE MOJEIN MOJIEKYN allbJETUI0B U HM30MEPHBIX UM KETOHOB. Peakiusi «cepeOpsHOro
3epKkana». Pacno3HaBaHue BOJIHBIX pacTBOPOB IIMIEpUHA, popmanbaeruaa u ¢penona. [lapocrepxHeBbie
MOJIEIH MOJIEKYJI CIIOKHBIX A(UPOB U M30OMEPHBIX UM KapOOHOBBIX KUCIOT. [Tonmydenue cinoxHoro s¢upa.

JlaGopaTopHuslie onbiThl. 11. PacTBopenue rimnepuHa B Boae. 12. B3aumopeiicTBre TIMIIEpHHA C
Cu(OH)2. 13. BzaumogaeiictBue ¢eHoma ¢ pactBopoM mienoud. 14. Pacrio3HaBaHue BOJHBIX PacTBOPOB
denona w rimnepuHa. 15. 3HaKOMCTBO ¢ (pU3MYECKMMH CBOWCTBAMH OTACIBHBIX MPEICTaBUTEIICH
aNbJIETHIOB M KETOHOB: alleTalbJerujia, aleToHa, BOAHOro pactBopa (opmanpiaeruga. 16. Okucienue
9TaHOJA B 3TaHab. 17. Peakius «cepeOpsiHOTro 3epKanay. 18. OxucieHue anbaeruaoB THIPOKCHIOM MEIH
(I). 19. BzaumopeicTBHE pPacTBOpa YKCYCHOW KHCIOTBHI ¢ Maruuem (IuHKOM), okcuaom wmexau (I1),
ruapokcuaoM xenesa (I1I), pactBopom kapboHaTa HaTpus, paCTBOPOM cTeapara Kajnus (MbLUIa).

YriaeBoabl

Ilonamue 06 yenesodax. I'moKo3a Kak IpeACTaBUTENb MOHOcaxapuaoB. IloHsATHE O NBONWCTBEHHOMN
(GYHKLIMU OPraHMYECKOTO COEMHEHHs Ha NMPHUMepe CBOMCTB IIIFOKO3bl KaK allbJeTH/ia 1 MHOTOATOMHOTO
CIHPTA allbACTHUIOCTIHPTA. BpoXKeHne rirtoKo3bl. 3HaueHNe 1 MPUMEHEHHUE TITI0K03bI. PPyKTO3a KaK H30Mep
rimoko3bl. Caxaposa Kak npejicTaBuTeNb qucaxapuaoB. [IponsBoacTBo caxapa. Kpaxman u niemuironnos3a Kak
npeCcTaBuTeNn mosmcaxapuoB. CpaBHEHHE MX CBOIMCTB M Owosormdeckas poisib. [IpuMeHeHme >THX
HOJIMCaxapuI0B.

JNemonctpanuu. OOpasip! YIieBoI0B U H3/AETHIA U3 HUX. B3anmoaelicTBie caxapo3bl ¢ THIAPOKCHIOM
menu (II). IlomyueHuwe caxapaTa KajbIMsl M BBIAEICHHME Caxapo3bl M3 pPacTBOpa caxapaTa KaJbLus.
B3aumoneiicTBue rioko3sl ¢ pykcuHcepHUCTON kucioTol. HabyxaHue 1eutrono3sl U KpaxMania B BOJIE.
[Tony4yenue HUTpaTa LEIUTIONO3BI.

JlagopaTopubie omnbIThl. 20. O3HakOMJICHHE C (U3HYSCKUMH CBOHCTBaAMH TIIOKO3BL 21.
Bsaumoneiicteue rmoko3sl ¢ Cu(OH)2 mpu pasnuunoil Temmeparype. 22.3HaKOMCTBO ¢ oOpa3naMu
nonrcaxapuaoB. 23. OOHapykeHHe KpaxMalia ¢ TIOMOIIBI0 KaueCTBEHHOM peakiuu B MEe, Xiebe, Oymare,
KJeicrepe, orypre, Maprapuse. 24. 3HaKOMCTBO € KOJIJIEKIIMEH BOJIOKOH.

Tema 4. A3oTcoaep:xamme opranudeckue coeqnuenns (7 4)

Amunei. MeTUIaMUH KakK MPEACTaBUTENh anu(paTUUYeCKUX aMHHOB M aHUJIMH Kak apoOMaTHYECKHX.
OCHOBHOCTb AMHHOB B CPaBHEHUU C OCHOBHBIMHU CBOMCTBaMHM aMMHaka. AHWIWH U €ro CBOICTBA
(B3aMMOJIEUCTBHE C COJITHOM KUCIOTOM M OpOoMHON BoJoi). B3anMHOe BiMsHHME aTOMOB B MOJIEKYyJaxX
OpPraHMYeCKUX COEAWHEHHMI Ha mpumMmepe aHwinHa. [lomydyenue anununa no peakunu H. H. 3ununa.
[Ipumenenne anunuHa.

Amunokuciomsl. I'TAIWMH W ajJaHUH KakK IPEACTABUTENM IPUPOJHBIX aMUHOKHCIOT. CBOMCTBa
AMUHOKHUCIIOT Kak aM(OTEpHBIX OpPraHMYECKUX COCTUHEHHH (B3aMMOJCHCTBHE CO IIeoYaMd |
kuciaotaMu). OCOOEHHOCTH JUCCOLMAIMM aMHHOKHUCIOT B BOJHBIX pacTBOpax. BUMONSpHBIE HOHBI.
OOpa3zoBaHre TOMUMNENTUIOB. AMHUHOKANIPOHOBAs KHUCIOTa KaK TMPEACTaBUTEIh CHHTETUYECKHUX
aMUHOKHCIIOT. [IoHsATHE O CHHTETHYECKMX BOJIOKHAX HA MPUMeEpe KallpoHa. AMUHOKHCIIOTHI B IPUPOJIE, UX
O6uonornyeckas poib. HezaMeHHMble aMHUHOKHUCIIOTHI.

benxku. benkn xak momumentuabl. CTpykTypa OenkoBbIx Mojiekyn. CBoiicTBa OenkoB (TopeHwue,
THJIPOJIN3, IBETHBIE peakiin). bruonornyeckas poib OENKOB.



Hykneunoswvie kucnomol. HykenHOBBIE KUCIOTHI KaK MOJUHYKIEOTHIbl. CTpoeHue Hykiaeotuaa. PHK
u /IHK B cpaBHenun. MIx ponb B XxpaHeHHUHU U Tiepeiade HaclueAcTBeHHON nHpopmaru. [ToHsTHE 0 TeHHOM
WHXEHEPUU 1 OMOTEXHOJIOTHH.

I'enemuueckas c6:a3b MedHcoy Kiaccamu opeanuieckux coeounenuti. IIoHsITHE 0 TECHETUYECKOU CBS3H U
TEHETUYECKUX PSIAX.

JAeMoHcTpanuu. B3anmonenicTBue aMMHUaka M aHWJIMHA C COJITHOM KUCIOTOM. Peakuus aHunuHa ¢
OpomHOl BojaoH. Jloka3zaTenbCTBO HaIWYMS (PYHKIHMOHAIBHBIX TPYNI B PAcTBOpPaxX aMHHOKHCIIOT.
PactBopenue u ocaxnenue Oenkos. L{BeTHble peakuuu OenkoB. ['opeHHE NTHUYBErO Mepa U LIEPCTAHOU
Hutu. Mogens monekyinbl JIHK. Ilepexoabl: 3TaHON — 3TUIIEH — 3TUIEHIIIMKOJb — 3TUJICHIJIUKOJIAT MEIN
(II); sTanON — ATaHaNP — 3TAaHOBASI KUCIIOTA.

JladopaTopHble onbIThl. 25. PacTBOpeHne 0eakoB B BoJie U uX Koaryismnus. 26. O0HapyxeHue Oenka
B KYpUHOM SIILIE U MOJIOKE.

IIpakTuyeckue padorpl.l. neHTHUKAIMSI OPraHMYECKUX COSTUHEHUH.

Tema 5. Xumus u ku3Hb. BHoI0OrnYecKu aKTHBHbIE BellecTBA(24)

Bumamunwi. TloHstTue o BUTaMuHax. Bunael BuTamMMHHOW HenoctaToyHocTH. Kiaccudukarms
BUTaMUHOB. Butamun C Kak IpeacTaBUTENb BOJOPACTBOPUMBIX BHUTAMMHOB M BUTaMMH A Kak
IPEeCTaBUTEIIb )KUPOPACTBOPUMBIX BUTAMUHOB.

Depmenmol. DepMEHTHI KaK OMOIOTUYECKHE KaTann3aTopsl 0enkoBoii mpuposl. [Torstue o pH cpenp.
OCOOEHHOCTH CTPOEHUs] U CBOMCTB (CEJNEKTUBHOCTh U 3(PPEKTUBHOCTH, 3aBUCUMOCTb JEHUCTBHS OT
temrneparypsl 1 pH cpeasl pactBopa) pepMEHTOB MO CPAaBHEHHIO ¢ HEOPTAHWUYECKHIMH KaTaJIN3aTOPaMHU.
Posib hepMEHTOB B )KU3HEAEATENBHOCTH KHUBBIX OPIaHU3MOB U ITPOU3BOJICTBE.

T'opmonvi. TloHsiTHE O TOPMOHAX Kak OWOJIOTUYMECKHM AaKTHBHBIX BEHIECTBAX, BBIMTOIHSIOMINX
SH/IOKPUHHYIO PETYJISALUIO KU3HEEATENIbHOCTH OpraHu3MoB. BaxkHeilue cBoiicTBa TOPMOHOB: BBICOKAst
¢u3nonornuecKas akKTUBHOCTb, AUCTAHIIMOHHOE JEHCTBUE, OBICTpOE pa3pylieHue B TKaHAX. OTaenbHbIe
IpEJCTaBUTENIM TOPMOHOB: MHCYIMH W aapeHanuH. [Ipodmiaktuka caxapHoro auabera. Ilonsrtue o
CTEpOMIHBIX TOPMOHAX Ha MIPUMEPE MOJOBBIX TOPMOHOB.

Jlexapcmea. JlekapCTBeHHass XUMHs: OT STPOXUMHM M (apMakoTepanuu 10 XUMHOTEpPAIHH.
AntubuoTtuku u aucobakrepros. Hapkoruueckue BemectBa. Hapkomanusi, 6opb0a ¢ Hell v popuIaKTUKa.

Jemoncrpanuu. O6pa3ipl BUTaMUHHBIX npenapatoB. [TonmuButamunel. Mnmoctpanuu ¢otorpaduit
YKUBOTHBIX C Pa3JINYHBIMU (pOpMaMH aBUTAMUHO30B. VcribITaHke cpeibl pacTBOpa aCKOPOMHOBOM KHUCIIOTHI
UH/IMKaTOpHON Oymaroi. VcrplTaHue anTeuHoro mpenapara MHCYJIMHa Ha OeNoK.

JlaGopaTopHusble onbIThL. 27. OOHApY)KeHUE BUTAMUHA A B pacTUTEIILHOM Macie. 28. OO0HapyxeHue
ButamMuHa C B s01o4yHoM coke. 29. OOHapyxkeHue ButamuHa D B xentke kypuHoro sifna. 30.
depMeHTAaTUBHBIN THIPOINA3 Kpaxmala rmoj aeicreueM ammnasbl. 31. Pasnoxkenne mepokcuaa Bo1opoa
N0 ACHCTBUEM KaTajasbl.

Tema 6. UckyccTBeHHbIE M CHHTeTHYECKHE OPraHu4YecKue coeJuHeHu.(2 1)

Knaccugukarus noaumepoB. 3aBUCUMOCTh CBOWCTB MOJIMMEPOB OT CTpOoeHHsI MoseKyll. [Ipumenenue
MOJIUMEPOB.

IIpakTnyeckas padora Ne 2 «Pacno3HaBaHue MJIaCTMAcC U BOJIOKOH»

YueoHo-remaTnueckunii mian (10 kiacc) 0a3oBblii

No TEMA KOJUYECTBO | B TOM UHUCJIE
n/n YACOB YPOKH | [IPAKTMUECKUE | KOHTPOJIbHBIE
PABOTBI PABOTBI
1 BBEJIEHUE 1 1 - -
2 TEOPUA CTPOEHN
OPI'AHUYECKUX BEIIECTB. 5 5 - -
3 VYTJIEBOJIOPO/IbI n ux

IMPUPOJHBIE HCTOYHUKN 9 9




KUCIIOPOICOAEPKAILME
OPIAHUYECKUE 11 11 . 1
COEJIMUHEHUS

A30TCOJIEPXKALLME
COEJIMHEHUS i VX | 7 7 1 1
HAXOY/IEHUE B [TPUPOJIE

XUMUA 141 KN3Hb.
BUOJIOTUYECKN AKTUBHBIE
OPTAHMYECKUE
COEJVHEHIA

NCKYCCTBEHHBIE "
CHUHTETUYECKHUE
OPTAHMYECKUE
COEIVHEHIA

BCEro: 34 34 2 3

Y4yeOHO — MeTOANYECKOE 00ecIIeueHne

1.Cranmaptsl BToporo nokonenus [Ipumepnsie nporpammel o npeameram  Xumust 10-11 kmace M:
«IIpocsemienuen, 2012.

2.T'abpuensa O.C. [Tporpamma kypea xumun st 10 —11 kmaccoB 00mieo0pa3oBaTeIbHBIX YIPEIKICHHH —
4-¢ u3x., crepeotun. — M.: «/Ipoda»,2017.

3.I'abpuensa O.C. Xumus.10 kmace. bazoseriit yposens : @I'OC, Yuel.as o6nieoopazosar. y4eo.
3aBeJIeHU. — 2-€ u31., crepeotull. — M: «/Ipoda Beprukansy, 2017.

4.T'a6puensa O.C.,bepeskun [1.H., YmakoB A.A., Maitoposa I'.B. u np. KoHTponsHbIie U TpoBEepOUYHbIE
pabotel mo xumuu 10 knace k yue6Huky ["'abpuensna O.C. ba3osslii yposens, PIT'OC —M:
«Ipoda»,2015

5.I'abpuensu O.C. Cnaakos C.A.. Pabouas terpaap no xumun 10 knace k yuebnuky ["abpuensaa O.C
.bazoeriii ypoBens. DI'OC —M: «/Ipodar, 2014

6. 'abpuensu O.C., Kynuosa A.B. Terpans ans olleHKH kauecTBa 3HaHUi 1o xumun 10 knace K
yueOnuky ["abpuensina O.C. bazossiit ypoBeHb. DI'OC — M: «/Ipoda Beprukansy, 2014

7. T'opxoBenkoM.O. IToypounsie pa3pabotku no xumun 10 knace-M: «BAKO»,2016.

8. l'a6puensu O.C, Octpoymos U.I', Hactonsnas kuura yaurtens xumun»-10 xmace,-M: «bmmk u Ko,
2001.

9. Tpoery6osa H.I1., KouTponsHo-n3MepurenbHbie MaTepraisl o xuMuu 10 kimace (K y4eOHUKY
O.C.I'abpuensin), M. «Bako» 20111

KaﬂeﬂﬂapHO-TeMaTH‘IECKOG IJIAHUPOBAHHUE IO XHMHHU

10 xaacc O.C. I'abpueisin 344 (14 B Hexes110) (0a30BbIH YPOBEHD)



Ne i/t

OcHOBHOE cojiepKaHue 10
MpPEeIMETY

XapakTepuCTHKa OCHOBHBIX BHJIOB
ACATCIIbHOCTHU
(Ha ypoBHE y4eOHBIX JEHCTBUI)

[IpakTnueckas
qacCTb

[ara

I1J1aH

dakr

Bsenenue 14.

[Ipenmer oprannyeckoit
XUMHUHI

3HAKOMSITCS C TOHSITHSIMU
OpeaHu4ecKkas Xumus, npupooubie,
UCKYCCMBEHHble U CUHMemuyecKue
opeanuyeckue coeounenus. [loHnMaior
0COOEHHOCTH, XapaKTePU3YIOIIHE
OpraHUYECKUE COCAMHEHUS

Teopus ¢

TPOEHUS OPraHN4YeCKUX COeMHEeHUil S4.

Teopust XUMHUECKOTO
CTPOCHHUS OPTaHUYECKUX
coenuHeHnd A. M.
byrneposa

3HAKOMSATCA C OCHOBHBIMHU
nonoxenusmu TXC bytneposa.
[Tonumarot 3nauenune TXC B
COBPEMEHHOUN XUMHH. 3HAKOMSTCS C
MOHATUSAMHU 20MOJI02, 20MON0CUYECKULL
pA0, usomepus. COCTaBISIOT
CTPYKTypHBIE (POPMYJIIBI H30MEPOB
MPEAJIOKEHHBIX YIII€BOJIOPOJIOB, a
TaK)Ke HaXOSAT U30MEPHI CPEIH
HECKOJIbKUX CTPYKTYPHBIX (hopMyIT
COEIMHEHU I

Krnaccudukanus
OpraHUYECKHUX
COeTMHEHNN

3HaKOMSITCS C IMpUuHOUITaMHA
KJIacCU(UKALMU 110 CTPOSHHIO
YTJIEPOIHOTO CKEJIeTa ’
(GYHKLIMOHATIBHBIM IPYIIaM Ha OCHOBE
NepBOHAYaAILHOTO 0030pa OCHOBHBIX
KJIACCOB OPraHMYECKUX COEAMHEHUI

OCHOBBI HOMEHKJIATypBI
OpPraHUYeCKUX
COeTMHEHNN

Ha3zpiBaroT nzydaemsble BelecTBa 1o
«TPUBHATIBHOW» HOMEHKJIATYPE U
HomeHknarype NFOITAK

Peakunu opraHnyeckux
COeTMHEHNN

OnpenensoT NpUHAIIEKHOCTh
peaxkiuu, ypaBHeHHE (CXeMa) KOTOpoi
MPEAJIOKEHO, K TOMY WJIA HHOMY THITY
peaKkuuii B OpraHn4eCKON XUMHUHU

O06o061IeH e U
cUCTeMaTH3aIus 3HaHUiI
no teme «Teopus
CTPOCHHUSI OPTAHNIECKUX
COCJIMHEHMI

BrruncnsioT MaccoBbIe JOJIU
DJIEMEHTOB B COEIUHEHHUH 110
peIoKeHHOU (hopMyIie; 1o
MaCCOBBIM AOJIAAM BJICMECHTOB HAXOOAT
npocteiimme GopMyIbl OPraHUYECKUX
COeTUHEHNN

Yriaesox

Opoabl U UX NPUPOAHBIEC HCTOYHUKHU 9y.

[TpuponHbIE HCTOUHUKH
YTJIEBOJOPOIOB.
IIpupOoaHBI U IOy THBIN
HedTsHOM Ta3bl. HedTh

3HAKOMSTCS C OCHOBHBIMHU
KOMIIOHEHTAMH TPUPOIHOTO rasa.
HaspiBaroT BaxkHeHIIME HAIIPABICHUS
WCIIOJIH30BaHUs HEPTH: B KAUeCTBE
SHEPrETUYECKOTO ChIPbSI U OCHOBBI
XUMHYECKOTr0 cuHTe3a. OCYyIEeCTBISAIOT
CaMOCTOSTEIbHBINA NOMCK XUMHYSCKOMN
nH(pOpMaIUU C UCTIOJIb30BAaHUEM
Pa3JIMYHBIX UCTOYHHUKOB




Ne i/t

OcHOBHOE cojiepKaHue 10
MpPEeIMETY

XapakTepuCTHKa OCHOBHBIX BHJIOB
ACATCIIbHOCTHU
(Ha ypoBHE y4eOHBIX JEHCTBUI)

[IpakTnueckas
qacCTb

[ara

I1J1aH

dakr

AJTKaHbI

3HaKOMSTCS C Ba)KHEHIITMMU
XMUMHUYECKUMU MOHATHSIMH:
20MON02U4eCKUll pso,
NPOCMPAHCMBEHHOe CIPOEHUE
anxanos. Ha3pIBarOT mpaBuia
COCTaBJICHHUS Ha3BaHUI aJKaHOB.
HaspIBaroT akaHbI 110
MEXIyHApOAHOU HOMEHKIIATypE.
3HaKOMSTCS C BaKHEHIITNMU
(GUBUIECKUMU U XUMUYECKUMHU
CBOMCTBAMM METaHa KaK OCHOBHOI'O
MIPEACTaBUTENSA

MPEICTBHBIX YTIIEBOIOPOIOB

AJIKEHEBI

3HAKOMSTCS C MPaBUIIAMH COCTABJICHUS
Ha3BaHWH aJIkeHOB. Ha3pIBaIOT alIKeHBI
10 MEXIYHApPOIHON HOMEHKJIATYypE.
3HAKOMSITCS C Ba)KHEHIIIUMU
(GUBUIECKUMU U XMUMUYCCKUMHU
CBOMCTBaMH KaK OCHOBHOTO
MPEJCTaBUTENS HETIPEIeTbHBIX
yriesogopoaos. HaseiBaror
KaueCTBEHHbBIEC PEAKIIMKU Ha KPATHYIO
CBSI3b

AJKagueHbl

HaspiBaroT roMosioruueckuit psig
aJIKaJIMeHOB. 3HAKOMSTCS C MPaBUIaMU
COCTaBJICHHUS Ha3BaHUU alIKaJUCHOB.
Ha3zwiBaroT ankaaueHsl 110
MEXIYHAPOJAHOU HOMEHKIIATypE.
3HAKOMATCS CO CBOMCTBAMHM KaydyKa,
00nacTsIMH €ro MPUMEHEHHS.
OCyIeCTBISIFOTCAMOCTOSI TEIbHBIN
MOMCK XUMUYECKOH nH(OpMALIUU C
HCIIOJIb30BAaHUEM Pa3TUIHBIX
HCTOYHHKOB

AJIKUHBI

3HAKOMSATCS C TTPaBUIIAMU COCTABJICHUS
Ha3BaHUH aJKWHOB. Ha3bIBarOT aJIKUHBI
10 MEXYHApPOIHON HOMEHKJIIATYypE.
3HAKOMSATCS CO CITOCOOaMHU
00pa3oBaHusl CUTMa H CHMBOJIOM, TO
€CThb T-CBS3€H, BaXKHEUIITUMU
(U3HYECKUMU U XUMUISCKUMHU
CBOMCTBAMHM 3THMHA KaK OCHOBHOT'O
MIPEACTABUTEIS AIKHHOB

Apensl

3HaKOMSTCS C Ba)KHCHIITNUMU
(GUBUIECKUMU U XUMUYECKUMHU
CcBOIicTBaMH O€H30/1a KaK OCHOBHOTO
MIPEACTaBUTENS apeHOB. Brigenstor
TJIaBHOE TIPU PACCMOTPEHUHU OEH307a B
CpPaBHEHUH C TIPEACIbHBIMU U




Ne i/t

OcHOBHOE cojiepKaHue 10
MpPEeIMETY

XapakTepuCTHKa OCHOBHBIX BHJIOB
ACATCIIbHOCTHU
(Ha ypoBHE y4eOHBIX JEHCTBUI)

[IpakTnueckas
qacCTb

[ara

I1J1aH

dakr

HETPEIEIbHBIMU YTIIEBOJOPOIAMH,
B3aMMHOE BIIUSIHAE aTOMOB B MOJICKYJIE

O060061EeHNE U
CHCTEMATU3ALMS 3HAHUN
10 TeMe «YTJIEBOIOPOIbI»

Ha3spiBaroT u3y4aeMsble BEIECTBA 110
«TPUBUAIBHOW» HOMEHKJIATYPE U
HomeHknarype MIOITAK. Cocrapustor
CTPYKTYpHBIE (hOPMYJIbI OPIraHUYECKUX
COCIMHEHUH U UX U30MEPOB.
3anuchIBAIOT PEAKIMM METaHa, dTaHa,
3TUIJIEHA, alleTHIIeHa, OyTaJueHa,
OeH3ou1a. 3HAIOT OCHOBHBIE CIIOCOOBI MX
MOJTyYEeHHUS M 00JIaCTH UX PUMEHEHUS

KonTpoasnas padora Ne
1 o Teme
«YTIeBOJOPO/IbI U UX
MNpUPOAHBIC HCTOYHUKH>

JIeMOHCTPUPYIOT YMEHUE ONPENEIATh
THIIBI XUMUYECKUX CBSA3EU. Y BEPEHHO
IIOJIB3YIOTCSL XMMUYECKON
TEPMHUHOJIOTHEN U CUMBOJIMKOMN

Kucaopoaco

JAeprKale OpraHndecKkne coeInHeHus!

114.

Crouptsl

3HaKOMSTCSI CO CTPOCHUEM,
FOMOJIOTUYCCKUMU PAiaMU CIIMPTOB
pa3IMYHBIX TUIIOB, OCHOBAMU
HOMCHKIJIATYpPhbI CIIMPTOB U TUIIAMU
uzomepun y Hux. CpaBHUBAIOT U
000011a10T, XapaKTEepU3yIOT CBOICTBA
CIMPTOB HAa OCHOBE aHAJIM3a CTPOCHHUS
MOJIEKYJI CITUPTOB. 3HAKOMSITCS C
OCHOBHBIMH CITOCOOAMU MOITYYEHUS U
MNPUMCHCHUAMU BaXKHEUIIINX
npeJcTaBUTeNeH Kiacca CiupToB

denon

3HaKOMSITCS ¢ 0COOEHHOCTIIMH
CTpOEHHS MOJIEKYIbI (peHoa U Ha
OCHOBE ITOTO MIPEJICKA3BIBAIOT U
HA3BIBAIOT MO0 YUEOHHKY €ro CBOICTBA.
Ha3eiBaroT OCHOBHEBIE CIIOCOOBI
MOJTyYeHUs U TIPUMEHEHUs eHoma

Anbaeruasl

3HAKOMSATCS ¢ TOMOJIOTUYECKUMH
psAlaMU U OCHOBOW HOMEHKJIATYphI
anpAern1oB. OnpenensoT CTpoeHue
KapOOHMJIBHOM TPYIIIBI U Ha 3TOU
OCHOBE yCBauBAaKOT OTJIMYHE U
CXOJICTBO aJIbJCTUIOB U KETOHOB.
3HAKOMSATCS C BAXKHEUIIUMU
CBOMCTBAMH OCHOBHBIX
MIPEACTABUTENIEN ITUX KIIACCOB, X
3HAYECHUSIMU B IIPUPOLC U
ITOBCEIHEBHOM JKU3HH YEJIOBEKA

O06o6meHue u
cucTeMaTu3alus 3HaHUM 0
cnupTax, peHonax u
KapOOHMIBHBIX
COCTMHEHUSIX

CocTaBisIIoT YpaBHEHUsI peakLui,
LENH IPEBPALLCHUH, PELIaloT 3aauu




Ne i/t

OcHOBHOE cojiepKaHue 10
MpPEeIMETY

XapakTepuCTHKa OCHOBHBIX BHJIOB
ACATCIIbHOCTHU
(Ha ypoBHE y4eOHBIX JEHCTBUI)

[IpakTnueckas
qacCTb

[ara

I1J1aH

dakr

Kap6oHOBBIE KHCTIOTHI

3HAKOMSATCS C TOMOJIOTUYECKUMU
psSAaMu U OCHOBOI HOMEHKJIATYphI
KapOOHOBBIX KUCIOT. Onpenensor
CTpOEHHE KapOOKCUIIBHOM TPYIIIBL.
3HAKOMSITCS ¢ OOIITMMH CBOWCTBAMU
KapOOHOBBIX KUCHOT. [IpoBoasT
CpPaBHEHHUE CO CBOMCTBAMM
MUHEPATBHBIX KUCJIOT, X 3HAYCHHEM B
MIPHUPOJIC U TIOBCETHEBHOM KU3HU
YenoBeKa

Crnoxwuble 3¢upsl. Kupbl

3HAKOMSITCS M HA3bIBAIOT CTPOCHHE,
MOJTyYCHHUE, CBOMCTBA U
HCIIOJIb30BAaHUE B OBITY CIIOKHBIX
3(UPOB U )KUPOB

Yriesoanl

HaspiBaroT kaccu(puKamuio yrieBo10B
10 Pa3JIMYHbIM IPU3HAKAM.
3HAKOMSATCS ¢ XUMUYECKUMHU
cBoiictBamu. OOBIICHIIOT XUMUYECKUE
CBOMCTBA Ha OCHOBaHUY CTPOCHHUS
MOJIEKYJIbI. 3HAKOMSITCS CO
3HAYEHUSIMU YIJIEBOJIOB B IIPUPOJE U
JKU3HH YEJIOBEKA U BCEX KUBBIX
opranu3MoB Ha 3emie. Ha3biBaroT
BAKHEHMIIME CBOMCTBA Kpaxmaa 1
LEJUTIONI03bl HA OCHOBAaHUM Pa3IN4Mil B
crpoenud. Ilonb3ysace
MpUOOPETEHHBIMU 3HAHUSMH,
OOBSICHSIOT SIBJICHUS, IPOUCXOISIIUE B
ObITY

YTIi1eBobl.
Monocaxapusl

3HaKOMSTCS ¢ OCOOCHHOCTSIMHU
CTPOEHHSI TIIFOKO3BI KaK
anpaerugocnupra. HaseiBaror
CBOMCTBA U UX IPUMEHEHHE.
IIporHo3upyroT CBOMCTBA BEILIECTB HA
OCHOBE MX CTPOCHMS

0O0001eHne n
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe
«Kucnopoaconepxamue
OpraHHyecKue
COCIIMHEHUS

3HAKOMSATCS C BA)KHEUIIUMU
peaKIMsIMU CIIUPTOB (B TOM YHCIIE C
KaueCTBEHHOW peakiuein
MHOT'02TOMHBIX CIIUPTOB), (heHONa,
aJbJIeTH/10B, KapOOHOBBIX KUCIIOT,
IF0KO3bl. Ha3bIBatoT OCHOBHBIE
CHOCOOBI UX MOJYYEHUs U 00JIaCTH UX
npuMeHeHus. Onpeaensor
BO3MO>XHOCTH IPOTEKaHU
XUMHYECKHUX MPEBPALCHUN

KonTpoasnas padora Ne
2 110 TeMe
«Kucnopoaconepxaiine
OpraHUYECKHE
COEIMHEHMS

JIeMOHCTpHUPYIOT yMEHHUE ONPENEIATh
TUTIBl XUMUYECKUX CBSI3€H. YBEPEHHO
MOJIB3YIOTCA XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOMN




Ne i/t

OcHOBHOE cojiepKaHue 10
MpPEeIMETY

XapakTepuCTHKa OCHOBHBIX BHJIOB
ACATCIIbHOCTHU
(Ha ypoBHE y4eOHBIX JEHCTBUI)

[IpakTnueckas
qacCTb

[ara

I1J1aH

dakr

A30Tcoeprkale OpraHuvdecKne coeJMHeHus 74.

AMUHEL. AHWINH

3HAaKOMSTCS U Ha3bIBAIOT
KJ1acCcU(UKALUIO, BUJIBI H30MEPHH
aMHHOB M OCHOBBI UX HOMEHKJIATYpBI.
[IpoBOasAT cpaBHEHHE CBOMCTB AMUHOB
Y aMMHUaKa. 3HaKOMATCSI C OCHOBHBIMHU
Croco0aMH MOJIy4E€HUsI aMUHOB U UX
HIPUMEHEHUEM

AMHUHOKHUCIIOTBI

3HaKOMSTCS ¥ HAa3bIBAIOT
KJ1accu(puKanuio, BUAbI H30MEPUHU
AMHHOKHCIIOT ¥ OCHOBEI UX
HOMeHKJIaTyphl. [Ipencka3piBaroT
XHMUYECKHE CBOMCTBA aMHHOKHCIIOT
Ha OCHOBE MOJyYE€HHbIX 3HAHUU O
XUMHUYECKON JIBOMCTBEHHOCTH
aMHUHOKHUCIIOT. OOBSACHSIOT
IIPUMEHEHNE U OUOJIOIrMUYECKYIO
(GYHKIIIO aMUHOKHCIIOT

benku

3HAKOMSATCS CO CTPOSHUEM BaKHEHMIIINX
cBoiicTB OenkoB. Mcnonb3ytor
MEXITPEJAMETHBIC CBSI3U C OMOJIOTHEH,
Bajieosiorueil. JlatoT xapakTepucTuky
OenkaM Kak BaXHEHIIIMM COCTaBHBIM
yacTsaMm nuuy. [Ipaktuyecku
OCYIIIECTBIISIIOT KAUE€CTBEHHBIE
[[BETHBIEC PEAKIIUU HA OEIKU

HYKJ'IGI/IHOBLIG KHCJIOTHI

3HAKOMSTCA C COCTaBHBIMU YaCTSIMHU
nykieotuioB JJIHK n PHK. IlpoBonsar
CPAaBHEHHE ITUX COECIUHEHUH, X
OMOIOTMYECKUX (YHKIIUH.
OnpenenstoT nocie10BaTeIbHOCTb
HYKJICOTHJIOB Ha KOMIZIEMEHTAPHOM
Y4acTKe APYroW LENH 110 U3BECTHOU
ITOCJIEI0BATEIbHOCTH HYKJIEOTHIOB Ha
oxnoit nenu JIHK

0O0001eHne n
cucTeMaTu3anus 3HaHU
1o TeMe
«A3o0Tconepxaniiue
OpTraHUYECKHE
COETMHEHUS»

3HAKOMSITCS CO CTPOEHHUEM,
KIaccuduKanuen, BaXKHSUITUMHI
CBOMCTBAMH M3YYEHHBIX
a30TCOJICPKALIUX COEAUHEHHM, UX
ouonoruueckue GpyHKIUN

KonrtpoubHas padora Ne
3 o Teme
«AzoTtocoaepxaniue
OpraHUYECKHE
COCIMHEHMS

JIeMOHCTpHUPYIOT YMEHUE ONPEAEIISATh
THUTIBl XUMUYECKUX CBSI3€H, YBEPEHHO
MOJIB3YIOTCSA XUMHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOMN

3HAKOMSITCSI C OCHOBHBIMH ITPABUJIAMH
TEXHUKH 0€30MacHOCTH TIPH paboTe B
XUMHYECKOM KabuHeTe. [ paMoTHO

IIpakTHyeckas
padora Ne 1
10 TEME




Ne n/n XapakTeprucTUKa OCHOBHBIX BUI0B [Ipaktnueckas | [lara
OcHOBHOE cojiepKaHue 10
JESTEIbHOCTH 4acTh
IpeaMeTy . . wian | pakT
(Ha ypoBHE y4eOHBIX JEHCTBUI)
o0pamrarTes ¢ XuMUIecKou mocynoi u |« aenrudukarn
71a00paTOPHBIM 000PYIOBAaHUEM. ust
OnpenenstoT U Ha3bIBAIOT OpraHUYECKHUX
KaueCTBEHHbBIE PEaKIMK Ha BaKHEUILINX | COETUHEHUI»

IIPEACTABUTENIEH OPTraHUYECKUX
coenuuenuni. Penrenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10
UIEeHTU(UKAITUN OPTaHUICCKUX
COCIUHCHUI

XuMud ¥ KU3Hb. BHoJornuecku akTuBHBIE BelecTBa 24.

DepMEeHTBI

3HAKOMSATCS C IOHATUEM (epMeHmbl.
3HaKOMATCS ¢ UX GU3NUECKUMU U
XUMHUYECKUMH CBOMCTBAMH.
Hcronp3ytoT MosrydeHHbIe 3HAHUS JUTS
0€3011acHOr0 NPUMEHEHUS
JIEKapCTBEHHBIX BELIECTB

BuTtamunbl, rOpMOHBI,
JIeKapCcTBa, MUHEPAJIbHBIE
BOJBI

Ha ocHoBe MeXIIpeIMETHBIX CBA3EH ¢
Ouooruei pacKpbIBaroT
OMOJIOrMYECKYIO POJIb BATAMUHOB U UX
3HAUYEHHE ISl COXPAHEHUS 3/10POBbS
YesoBeKa

I/ICKyCCTBeHHbIe H CUHTETHYECCKHUE OPTraHUYECKHUE COCIN

HeHud 24.

I/ICKYCCTBCHHBIC u
CHHTCTHYCCKHUEC
OpTraHHU4YC€CKUC BCIICCTBA

3HAKOMSTCS C BayKHECHIITUMU
BCIICCTBAMH 1 MaTCpUaJIaMH:
UCKYCCMBEHHbLE NI1ACMMACCHl, KaAYyYyYKU
U 60JIOKHA

3HaI0T OCHOBHBIE MTPABUJIA TEXHUKU
6e30macHOCTH Mpu padboTe B
XMMUYECKOM KabuHeTe. I paMoTHO
oOpaiarTcs ¢ XMMUYECKOH Mocy10i u
1a00paTOpPHBIM 000PYIOBAaHUEM.
3HAIOT pacCIPOCTPAHEHHBIE TTOJIMMEPHI,
CBOMCTBA

IIpakTHyeckas
padora Ne 2 o
TeMe:
Pacno3znaBanne
MJIacTMacc

1 BOJIOKOH»
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