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PABOYAS NPOI'PAMMA 110 XUMHUHU PASPABOTAHA HA OCHOBE HOPMATHUBHBIX

JOKYMEHTOB:

- Pabouas mporpamma s 10- 11 xmaccoB cocraBieHa B cooTBercTBUM ¢ DenepanbHbIM

rOCY/IapCTBCHHBIM 00pPa30BaTEeIbHBIM CTAaHAAPTOM CPEAHEro OOIIero 0oOpa3oBaHUS, YTBEPKIEHHBIM-

[Tpukazom MunoOpHayku PO ot 17 mast 2012 roma Ne 413 (¢ u3BMEHEHUSIMU U IOTIOJTHCHHUSIMH);

- IIpumepHO# OCHOBHOM 00pa30BaTEILHON IPOrpaMMbl CpeIHEro oOmero oOpa3oBaHMS, OJ00PECHHOM

pemeHreM (enepaabHOro yaeOHO-METOANYECKOTO 00bEAMHEHUS Mo 00ImeMy 00pa3oBaHHIO (IIPOTOKOJI

ot 28 utonsg 2016 roga Ne2/16-a);

- Astopckoiri  mporpammbl H. H. T'apa. TIPOTPAMMA KYPCA XMMHUU U TIPUMEPHOE

KAJIEHJJAPHOE ITJIAHMPOBAHME. 10-11 xnacc / H. H. I'apa.— M.: IIpocBemenue, 2008;

- OCHOBHOW 00pa3oBaTeNpbHONM MPOTrpaMMbl cpemHero oomero obpazoBanus MbOY COILl No2 mrr

JlenuHo.

PaGouasi nporpamma opuentupoBana Ha yueOnuk: Pymsutuc I'.E., ®enpiman @.I'. Xumusi.
Oprannueckas xumus. 10 kmacc. Mocksa, [Ipocsemenne, 2014
Pymsutuc I'.E., ®enpaman @.I'. Xumnusa. Heopranndeckas xumus. 11 xmacc. Mocksa,
[Ipocsemuienue, 2014.

[Iporpamma paccunrtana Ha 34 yacos B 10- 11 kiaccax, u3 pacuera - 1 yueOHBII yac B HeemIO, U3
HuX s 10 Kitacca - KOHTPOJIBHBIX - 2 Yaca M MpakTHdeckux padboT — 2. B 11 kiracce —KOHTPOJIBHBIX -2 H
MPAaKTUIECKUX padoT -3.

1. INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

Ils1anupyemble pe3ybTaThl 10 XUMUU

B pesynbpTaTe nzydeHuss XuMum Ha 6a30BOM YpOBHE 0OyUaAOIIHIACS JTODKEH:

3HaAMb/NOHUMAMb:

- BaXHEWIIHE XUMHUYECKUE TIOHATHS: BENIECTBO, XUMHUYECKHI DSJIEMEHT, aToM, MOJIEKYyIa,
OTHOCUTEIIbHBIE aTOMHAsg W MOJICKYJSpHAsT MAacChl, MOH, QJUIOTPOINMS, M30TOMbI, XUMHUYECKas CBSA3b,
ANEKTPOOTPHUIATEHHOCTD, BAJICHTHOCTb, CTEIICHb OKHCIICHHSI, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUSI, PACTBOPHI, BJIEKTPOJIUT M HEDJICKTPOJIUT,
AIEKTPOJIUTUYECKAS JUCCOUMAIMS, OKUCIUTEIb M BOCCTAHOBHUTENb, OKHCJICHHE W BOCCTAHOBJICHHE,
TEIUI0BOM 3¢ (EeKT peakIuu, CKOPOCTh XHMHUYECKOW pEaklMH, KaTaliu3, XHMHYECKOE pPaBHOBECHE,
YTJICPOIHBIN CKelleT, QYHKIMOHAIbHAS IPYIIa, H30MEPHs, TOMOJIOTHUS;

- OCHOBHBIE€ 3aKOHBI XMMHUHU: COXPAHEHMSI MACChl BEUIECTB, IOCTOSHCTBA COCTaBa, MEPUOINYCCKUI
3aKO0H;

- OCHOBHbBIC TEOPUU XHUMHHU: XUMHUYECKOW CBS3H, AJIEKTPOIUTUUYECKOM AUCCOIMALIMM, CTPOCHUS
OPraHM4eCKUX COCTUHECHUN;

- BaXKHEWIIIME BEILIECTBA M MAaTepHaibl: OCHOBHbBIC METAJUIbl U CIUIaBbl; CEpHAs, COJIAHAs, a30THAs U
YKCyCHasi KUCJIOTHI; IIENI0OYM, aMMHAaK, MUHEpalbHbIe YAOOpeHUs, MeTaH, 3TUJICH, alleTHJIeH, OeH301,
3TaHOJ, KUPbI, MbLJIa, [JIF0K03a, caxapo3a, Kpaxmal, KiieT4aTrka, OeJKH, UICKYCCTBEHHbIC U CUHTETHUECKUE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI;

ymembp:

- Ha3bIBaTh M3YUYCHHbBIE BEIIECTBA MO "TPUBUAIBHONU" MM MEXIYHAPOJHON HOMEHKIIATYPE;

- ONPEAEIIATH: BAJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX 2JIEMEHTOB, TUIl XUMUYECKON CBS3U
B COCOMHEHMSAX, 3apsj MOHA, XapakTep Cpeabl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COECIMHEHUM,
OKHCIIUTENL U BOCCTAaHOBUTEINb, INPUHAMICKHOCTh BEIIECTB K Pa3JIMYHBIM KjlaccaM OPraHUYEeCKHUX
COCJIMHEHUH;

- XapaKTEpPU30BaTh: JIEMEHThl MaJbIX MEPUOAOB MO HUX MOJOXKEHUIO B llepuoanueckon cucreme
JI.1. MenneneeBa; oOIIMe XHMMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBLIX KJIACCOB
HEOPraHWYECKUX M OPraHUYEeCKUX COCIUHEHHUM; CTPOCHHE M XHUMHYECKHE CBOWCTBA HW3YYEHHBIX
OPraHUYEeCKUX COCIAUHECHUN;

- OOBSICHSATH: 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOTY XUMHUUYECKOU
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CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOM), 3aBHUCHUMOCTb CKOPOCTH XHMMUYECKON peakuuu U
MOJIOKEHHSI XUMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (DaKTOPOB;

- BBINOJIHATH XUMHUYECKUH HKCIEPUMEHT IO PACIIO3HABAHUIO BAKHEHIIMX HEOPraHMYECKUX U
OpraHMYECKUX BEILECTB;

- TIPOBOJMTH CAMOCTOSATENBHBIA MOMCK XUMHUECKOW MH(OPMAIMK C UCIOIB30BAHUEM DPA3THUHBIX
HCTOYHUKOB (HAYYHO-TIONMYJSPHBIX H3/IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHera);
MCTOJIH30BATh KOMITBIOTEPHBIE TEXHOJOTHH IS 00pabOTKH U Mepeaud XUMHUIECKOW WHpOopManuy u ee
[IPE/ICTaBJICHMS B Pa3IMYHbIX (popmax;

HCI0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUUYECKOU JESITEIbHOCTU U MOBCEAHEBHOM
AKU3HU JJIS:

- 00BSICHEHHS XUMUYECKUX SBJICHUH, IPOUCXOSIIUX B IPUPOJIE, OBITY U HAa MIPOU3BOCTBE;

- OTpeJeNieHUs] BO3MOKHOCTU MPOTEKaHUSI XMMHUYECKUX MPEBPALIEHUI B pa3IMYHBIX YCIOBUSAX U
OIIEHKHU UX TTOCIIEACTBH;

- 3KOJIOTUYECKH I'PaMOTHOTO MOBEACHUS B OKpYXKalollel cpee;

- OLEHKM BIHUSHUS XMMUYECKOTO 3arpsi3HEHUs OKpY)KAalollleld cpelbl Ha OpraHu3M 4YelloBeKa U
Jpyrue KUBbIE OpPraHU3MBl;

- Oe3omacHoro ooOpamieHds ¢ TOPIOYMMHM W TOKCHUYHBIMHM BELIECTBaMH, JIaOOPATOPHBIM
000pyI0BaHHEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIEHTPAlMU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKOM OIIEHKM JOCTOBEPHOCTH XMMMUYECKOW WH(pOpMaluu, MOCTYyMaoleld M3 pa3HbIX
HCTOYHUKOB;

- TOHUMaHHUS B3aUMOCBSI3M  y4yeOHOro TmpeaMera C  ocoOeHHOCTAMHM mpodeccuil U
podeccroHaIbHOM 1eATENbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JAHHOMY Y4eOHOMY IPEIMETY.

BbinmyCKHUK Ha 0230BOM YPOBHE HAYUYHUTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B OPMHUPOBAHUHM COBPEMEHHON HAYYHOU KapTHHBI MUpPaA U
B MPAKTUYECKON I€ATEILHOCTH YEJIOBEKA;

—  JIEMOHCTPUpPOBAaTh Ha NPHMEPAaxX B3aWMOCBSI3b MEXIAYy XUMHEHM M JPYTMMHU €CTECTBEHHBIMH
HayKaMH;

—  pacKpbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUU XUMUUYECKOTO cTpoeHust A.M. bytiepona;

— noHuMath Qusnueckuit cmbica [lepumomuueckoro 3axkona /.M. MenneneeBa u Ha ero OCHOBE
OOBSCHATh 3aBHUCHUMOCTh CBOMCTB XHMMHMUYECKHX D3JEMEHTOB M OOpa3oBaHHBIX HMMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

—  OOBACHATH MPUYKMHBI MHOTOOOpa3Hs BEUIECTB HA OCHOBE OOILIMX MPEICTaBICHUN 00 UX COCTaBe U
CTPOEHHUHY;

— [PUMEHSATH IIPaBWJIa CUCTEMAaTUYECKOM MEXIYHapOJHOM HOMEHKJIATyphl Kak CpelcTBa
pasnuyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (OPMYIbI OPraHHYECKHX BEIIECTB KaK HOCHTENei
nH(pOpMallUd O CTPOCHHUU BELIECTBA, €TO0 CBOMCTBAX W MPHUHAJICKHOCTH K OINpPEACTICHHOMY Kiaccy
COCJIMHEHUI;

—  XapakTepU30BaThb OPraHUYECKUE BEILECTBA MO COCTaBY, CTPOCHHUIO U CBOWMCTBAaM, YCTAaHABIIMBATh
MIPUYMHHO-CJICICTBEHHBIE CBA3U MEX/Y JAHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;

—  IPHUBOJUTH NPUMEPBl XMMHUYECKUX PEAKLUH, PACKPBIBAIOLINX XaPAKTEPHBIE CBONMCTBA THUIIMUYHBIX
IpeJCTaBUTENIEH KIaCCOB OPraHMUYECKUX BEIIECTB C LENbI0 X MICHTU(UKAUU U 0OBSICHEHUs 00JIacTH
IIPUMEHEHMS;

—  IPOrHO3MPOBaTh BO3MOJKHOCTH IPOTEKAHHUS XUMHUYECKHX PEAKIUI Ha OCHOBE 3HAHUN O THIIAX
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;

—  HCII0JIb30BaTh 3HAHMSI O COCTABE, CTPOCHUU U XUMHUYECKUX CBOMCTBAaX BELIECTB JUIs OE30MaCHOTO
IIPUMEHEHHUSI B IPAKTUYECKON AEATEIbHOCTH;

— TPHUBOJUTH TPHUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS MPOIYKTOB IepepaboTKu HepTH u
IIPUPOJHOTO TIa3a, BBICOKOMOJIEKYJISIPHBIX COEAWHEHUH (MIOJIMATHIIEHA, CHUHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);



- IMPOBOAWTD OIIBITHI IO PACIIO3HABAHWUIO OPraHNMYCCKUX BCIICCTB: I'IMICPHUHA, YKCYCHOP’I KHCJIOTHI,
HCIIPCACIIbHBIX JXUPOB, INIFOKO3bI, KpaxmaJia, OCJIKOB — B COCTaBE MUIICBBIX MPOAYKTOB U KOCMCTUYCCKHUX
CPEICTB;

- BJIQJICTh IpaBHJIaMHU W TIpUCMaMU 663OHaCHOI71 paGOTbI C XUMHYCCKHMMHU BCIHICCTBAMU H
1a00paTOPHBIM 000PYIOBAaHHEM;

- YCTaHAaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECCKON p€akiun "W CMCHICHUA XUMHUYECKOI'O
PaBHOBCCHA OT PpPa3JIUYHBIX q)aKTOpOB C MCJIBIO ONPCACIICHHA ONTHUMAJIbHBIX yCJ'IOBI/Iﬁ IMPOTCKAaHNA
XHUMHUYCCKHUX MMPOLECCCOB,

—  TPUBOJUTH MPUMEPHI THAPOIIHM3a COJICH B MOBCETHEBHOM KU3HU YEIOBEKA;

- IIPHUBOJUTDH IMPUMCPEBL OKHUCIIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peakunﬁ B mnpuponae,
MMPOU3BOACTBCHHBIX ITPOLCCCAaX U KUBHCACATCIbHOCTU OPraHu3MOB;

—  TOPUBOJIUTH NPUMEPHl XUMHMUYECKUX PpEaKLUUH, pPacKphIBAIOIIMX OOIIME XWMHUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIIJIOB;

— TIPOBOAMUTH pacueThl HAa HAXO0XKJIEHUE MOJEKYISpHOW (OpMyIbl YIieBOAOpOJa MO MPOIyKTaM
CropaHuA U 1o €ro OTHOCHUTEIBHOM INIOTHOCTH M MaCCOBBIM J0JISIM 3JIEMEHTOB, BXOOAIIMUX B €T'0 COCTAaB,

- BJIAZICTH IIpaBUJIaMU 0e3oImacHoro 06pameH1/1${ C CAKMMH, TOPHOYMMHU N TOKCUYHBIMU BCIICCTBAMU,
cpencTBamMu OBITOBOM XUMHM;

—  OCYILECTBIATH MOUCK XMMHMYECKOM uHPOpMalMyM 1O Ha3BaHUAM, HAECHTU(DUKATOpaMm,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

—  KPWUTHYECKH OIIEHWBATh W HMHTEPIPETUPOBATh XMUMHUYECKYI0 HH(POPMAIHIO, COACPIKAIIYIOCS B
COOOILIEHUSAX CPEICTB MaccoBod HMHpopmanuu, pecypcax VHTepHeTa, Hay4yHO-TIOMYJSPHBIX CTAThSIX C
TOYKH 3PCHUMA eCTeCTBeHHO-HaYIIHOﬁ KOPPEKTHOCTHU B MLCJIAX BBIABJICHUA OIIMOOYHBIX CY)KJICHI/Iﬁ u
dhopmupoBaHus COOCTBEHHON MO3UIINH;

—  TOpPENCTaBNIATh IYyTH peUIeHUs TJI00aJbHBIX NpoOJieM, CTOSIIMX Tepel YelIOBEYECTBOM:
HKOJIOTMYECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMUU B PELICHUH STUX MPOOIIEM.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUYHThCS:

—  WLIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I8ONIOYUI0 OP2AHUYECKOU XUMUU KAK HAVKU HA
PA3TUYHBIX UCMOPUYECKUX IMANAX ee pa38Umusl;

—  UCnonv3o08ams  Memoobl HAYYHO20 NO3HAHUA NpU  BbINOJHEHUU NPOEKmos U  y4yeOHO-
UCC1e008amenbCKUX 3a0ay no U3y4eHUuro ceolicmea, cnocobos8 noyyeHus: U pacno3sHaA8AHUSL OPSAHUYECKUX
gewecms,

—  00vACHAMb NPUPOOy U CHOCOOBI 0OPA30BAHUSL XUMUUECKOU CBA3U. KOBANEHMHOU (NOJSAPHOU,
HENOAAPHOI), UOHHOU, MEMALIULECKOU, 8000POOHOU — C Yelbl0 ONPedeNeHUsi XUMUYECKOU aKMU8HOCMuU
gewecms,

—  YCmauasiugamsv  2eHeMmudeckyro  C6a3b MexcOy KIACCaMu — Op2aHUYecKux eewjecme O
000CHOBAHUS NPUHYUNUATLHOU B03MONCHOCMU NONYYEHUS OpP2AHUYeCKUX COeOUHEeHUll 3a0aHHO20
cocmasa u cmpoeHus;

—  YyCcmauasiugamsv 83auUMOCEA3U Mexncoy Gakmamu u meopueti, NPUUUHOU U cledcmeuem npu
ananuze npooOIeMHbIX cumyayuti U 000CHO8AHUU NPUHUMAECMBIX PeULeHULl HA OCHOBE XUMUYECKUX 3HAHULL.

2. COOJEP) KAHUE YYEBHOI'O ITPEJIMETA

10 kaacc (34uaca, 1 yac B HegeJ110)
Temal. TeopeTnueckue 0CHOBbI Opranuveckoi xumum (3 4.)

®opMHUpOBaHUE OPraHUYECKOM XUMHUM Kak Haykd. Teopus CTPOCHUS OPraHU4ECKUX
coenuHeHnii A.M. bytiepoBa. YriepoaHslii ckener. Pagukans.

@OyHKIMOHANBHBIE Tpynnbl. ['omosiormueckuil paxa. I'omonoru. CTpyKTypHas H30MeEpHs.
Homenknarypa.

DneKTpOoHHAs NPUPOJA XUMUYECKUX CBA3EH B OPraHUYECKUX COECINHEHHUSX.

Knaccudukanus opraHn4ecKux coeIMHEHUH.
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JdemMoHcTpanuu.
OOpa3upl OpraHUYECKUX BEIIECTB M MaTepuanoB. Mojaenu MOJEKYd OPraHHYeCKHX BEIIECTB.
PacTBOpUMOCTb OpraHMYECKUX BELECTB B BOJIE U HEBOJHBIX PACTBOPUTEIAX.
[InaBnenue, oOyriaMBaHue U TOPEHUE OPraHUYECKUX BEIIECTB.
YIJIEBOAOPOABI (12 4.)

Tema 2. IlpenenbHble yriaeBoaopoabl (ajakannl) (4 4.)

Crpoenue ankaHoB. ['omonoruueckuil psg. Homenkiarypa u usomepus. ®dusznueckue u
XMMHYECKHE CBOMCTBA aikaHOB. Peakuus 3amemenusd. [lonydenue u npumenenune ankaHoB. [lonstue
0 IUKJIOAJIKaHaX.

Jdemoncrpanmun. B3peiB cMecu merana ¢ Bo3ayxoM. OTHOIIEHHE aTKaHOB K KHCJIOTaM,
mieouaM, pacTBOpy NepMaHraHara Kajqus 1 OpOMHOU BOJIE.

JlaGopaTopHble onbIThI. 13roTOBICHNE MOJIEIeH MOJIEKYT YTIIEBOIOPOJIOB U TATOT€HONIPON3BOIHBIX.
Pacuernble 3amaun. HaxoxaeHne MOJEKYISIpHOW (GOPMYIBI OpPraHMYECKOTO COEJIMHEHHUsS M0 Macce
(0OBEMyY) MPOIYKTOB CrOpaHUS.

Tema 3. HenpeneabHble yriaesoaopoabl (4 4.)

Aakenbl. Crtpoenue ankeHoB. [omonormueckuit psaa. Homenknatypa. HW3omepus:
YTJIEPOHOM TIETH, TTOJI0KEHUS KPAaTHOM CBSI3H,
Luc-mpanc-uzomepus.  XUMHUYECKHE  CBOMCTBA:  PEAKIIMU  OKHUCJICHHUSA, MPHUCOCAUHEHUSI,
nonumepusanuu. [I[puMeHenne aakeHoB.
Aankanuensl. Ctpoenue. CBolcTBa, mpuMeHeHue. [IpupoaHelil kKaydyk.
Anxunbl. Ctpoenue aneruiieHa. ['omonoru u nuzomepsl. HoMenkiarypa. @u3nyueckue 1 XMUMUYECKHE

CBOMCTBA. Peakiun MPUCOEAUHECHUS u 3aMEICHUS.
IIpumenenue.

Jdemoncrpanun. IlomydyeHnue aretusieHa KapOUIHBIM crocoOoMm. B3ammoneicTBue arerwieHa ¢
pacTBOpOM TIepMaHTaHaTa Kajlus U OPOMHON BOJIOM. ['openwue aneruneHa. PasnoxeHue kaydyka rnpu

HarpeBaHWU U UCIBITAHUE MIPOAYKTOB Pa3I0KEHUS.
IIpakTnyeckas padora. [losydeHue 3TUiIeHa U U3Yy4EHHUE €r0 CBOMCTB.

Tema4d. ApomaTudeckue yrjieBoaopo/nbl (apenbr) (2 4.)

Apenbl. Ctpoenue 6en3oua. M3omepus u HomeHknarypa. @u3nuyueckue U XUMUYECKHE CBOICTBA
6en3zoua. 'omosoru 6eH3ouna. ['eneTnyeckas cBs3b apOMAaTHUECKUX YTIIEBOAOPOJIOB C IPYTUMHU KaccaMu
YIJIEBOJIOPOJIOB.

JlemoHcTpanmu. benson kak pactBoputelns, ropeHue 6ensona. OTHouieHue 6eH3o01a K OpoMHOM
BOJIE€ U PAaCTBOPY IIEpMaHraHaTa Kaiusl.

OxucneHue Toyoa.
Tema5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB (2 4.)

ITpupomnsiii ra3. Hedprs u Hedprenmpoaykrsl. Pusmueckue cBoiictBa. CrocoObl nepepaboTKU

HedTu. [lemoHcTpanuu. O3HakoMIIeHHE ¢ 00pa3IiaMu MPOAYKTOB HedTenepepaboTKH.
KHUCJOPOACOAEP)KAINME OPTAHUYECKHUE COEJUMHEHUA (11 4. )

Tema 6. Ciuprsl 1 deHosnbl (4 4.)

OnHoaTtoMHBIe mpenenbHble  cnupThl.  CTpoeHHe MoJIeKyN, (yHKUIMOHAIbHAs —TpyIIa.
Bonopoanas cBs3b. M3oMepus 1 HOMEHKIIATYpa.
CaoiictBa MeTaHoNa (3TaHoNA), TONIyYyeHHE U NpuMeHeHne. dusnonorunyeckoe IeHCTBHE CIIUPTOB Ha
OpraHu3M YeJIOoBeKa.
MHoroatoMHbI€ CIIUPTHI. DTUIIEHIJIMKOIIb, TIIUIeprH. CBONCTBA, IPUMEHEHHE.
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®enonpl. CTpoeHHe MOJIEKYIbI (peHoa.

B3auMHOe BiMsSHME AaTOMOB B MOJIEKYyle Ha IpuMmepe MoJekynsl ¢enona. CBoiicTsa.
ToxkcuunocTs (heHona u ero coeaunenuit. [Ipumenenue denona.
I'eneTnyeckas CBA3b CIUPTOB U (PEHOIIA C YTIICBOAOPOIAMH.
JlemoncTpanuu. B3aumoneiictBue ¢eHona ¢ OpoMHOW BOJOH M PAacTBOPOM THIPOKCHIA HATPHSL
PacrBopenue rimnepuna B Boje. Peakuus rimuepuna ruapoxcuaom meau(Il).
Pacuernbie 3a7a4u. Pacdersl M0 XMMHYECKMM YpPAaBHEHUSM IIPH YCIOBUHM, YTO OJHO U3 PEArUPYIOLIUX
BELIECTB JaHO B U30BITKE.

Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBBIE KUCJIAOTHI ( 3 4.)

Anpaerunpl. Kemowusi. CtpoeHue Mosekyna. DyHKIMOHaIbHaAs Tpynma. M3omepus wu
HOMeHKJaTypa. dopManbleru U aueTaabAerl: CBOWCTBA, MOIy4YE€HUE U NpUMEHEHue. Ayemon —
npedcmasumens kemonos. llpumenenue.

OpHococTaBHbIE MpeJieNibHbIe KapOOHOBBIE KHCIOTHL. CTpoeHue Moiiekysl. DyHKIHMOHaIbHAs
rpymnmna. M3omepus u Homenkiatypa. CoiicTBa kapOOHOBBIX KUCIOT. [Ipumenenue.
KpaTkue cBenenus o HenpeAeabHbIX KapOOHOBBIX KUCIIOTAX.
I" enetnueckas cBs3b KApOOHOBBIX KUCIIOT C APYTUMH KJIACCAMU OPraHUYECKUX COETUHEHUH.
JemoncTrpamuu. [lomyuenne sTaHamsi OKMCICHHEM OJTaHOJA. B3anmMopeicTBue MeTaHalsd (dTaHATS) C
aMMHUaYHBIM pacTBOpoM okcupaa cepedpa(l) urumpokcuna menu(Il). PactBopeHue B ameToHe pa3iMyHBIX
OPraHUYECKUX BELIECTB.
IIpakTuuyeckas padora. Penenre skcriepiMeHTaIbHBIX 33/1a4 HA pAaclo3HaBaHUE OPraHUYECKHUX BEIECTB.
Pacuernble 3amaum. OmnpeneneHre MaccoBOM MM OObEMHOM JONM BbIXOJA MPOAYKTa PEakiuud OT
TEOPETUYECKU BO3MOKHOTO.
Tema 8. Kupwbl. YriaeBoabl (4 4.)

Kupsl. Haxoxnenue B mpupoze. Corictsa. [IpuMenenue.
Morwwue cpeocmsa. Ilpasuia bezonacrhoeo oopawerusi co cpedcmeamu ObImMoBoU XUMUU.
I'mokoza. Ctpoenue Monekysbl. CoiicTBa ritoko3bl. [Ipumenenne. Caxapo3a. CBoiiCTBa, MPUMEHEHHE.
Kpaxman u uemtonoza — mnpeAcTaBUTENN NPUPOJHBIX MOIMMEPOB. Peakiysi MOJMKOHACHCAIINH.
duznueckue u XUMHYECKHE CBOMCTBA. Haxoxnenue B
npupoje. [Ipumenenne. AieraTHOE BOJIOKHO.
JemMoHcTpauuu. PacTBOpUMOCTh KHPOB, J10Ka3aT€IbCTBO MX HEMPENEILHOTO XapaKTepa, OMbLICHUE
YKUPOB. CpaBHeHue CBOMCTB MbLjIa u
CHUHTETHYECKUX MOIOIIUX CPECTB.
BiaumopeiictBue riroko3sl ¢ rungpokcuaom wmenu(Il). BzaummopneiicTBue TIIIOKO3BI € aMMHA4HBIM
pactBopoM okcujia cepedpa(l).
BianmogelicTBue caxaposbl ¢ THAPOKCUIOM Kanbius. B3anMozelicTBue kpaxMana ¢ uogom. ['uaponus
KpaxMmana. O3nakomieHue c oOpa3uamu
MIPUPOTHBIX U HCKYCCTBEHHBIX BOJOKOH.
IIpakTuueckass padora. PemieHue OSKCHEPUMEHTAIBHBIX 3a7ad Ha TMOJYYEHHE M paclo3HaBaHHE
OpPraHUYeCKUX BEIIECTB.

A30TCOAEPXKAIIUE OPTAHUYECKUE COEJUHEHUA (4 4. )

Tema 9. AMMHBI 1 AMHUHOKHUCJIOTHI ( 2 4. )
Amunbl. CtpoeHue Monekyn. AmuHorpymnmna. Ouszndyeckue U XuMuueckue cBorictBa. AHuIMH. CBOICTBA,
MIPUMEHEHHE.
AMHHOKHUCIOTBI. V3omepus u HomeHknarypa. CBoiicTBa. AMHMHOKUCIOTHI Kak am(poTepHbIe
opranuueckue coenunenus. [lpumenenue.

Tema 10.benxn (2 4.)

beakun — MIPUPOAHBIC TTOJMMCPEI. CocraB u CTPOCHHC. du3nyeckue M XHUMHYECKHE CBOMCTBA.
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[Tpesparmienne OCIIKOB B OpraHmsme. Vcmexu B W3YUYCHUU
U CUHTE3E OEJIKOB.

Xumust U 370poBbe uenoBeka. Jlekapcra. IIpoGnembl, CBSi3aHHbIE C NPHUMEHEHHUEM JIEKapCTBEHHBIX
penapaTos.

Jemoncrpauuu. Okpacka TKaHM  aHWIMHOBBIM  KpacuteneM.  JIOKa3aTenmbCTBO — HAJIMUHS
(GYHKIMOHABHBIX TPYIIT B PacTBOpax aMUHOKHUCIOT. lIBerHblepeakimu Ha Oenku (OmypeToBass u
KCAHTOIIPOTEHMHOBAS PEAKIUH ).

BBICOKOMOVJIEKYJIAPHBIE COEAUHEHUA ( 44.)

Temall. Cunternyeckue nojumepbl (4 4.)
[TonaTre 0 BBICOKOMOJEKYISIPHBIX coenuHeHusX. [lomumepsl, mojydaemMbie B peakIusx
nonuMepuzauuu. Ctpoenue Monekydn. [lonuaTumnen.
[Momunponunen. @enongopmanvoecuonvle CMONbL.
Cunrernueckue kayuyku. CTpoeHHE, CBOICTBA, MOTyYeHUE U IPUMEHEHHE.
Cunrernueckue BojiokHa. Kanpon. JlaBcaH.
Jdemouncrpamun. OGpasipl MIaCTMAcC, CHHTETUYECKUX KayIyKOB U CHHTETHYECKUX BOJIOKOH.
IIpakTHuyeckas padora. Pacno3HaBaHue miacTMacc ¥ BOJIOKOH.

11 kiace

(34uaca, 1 yac B Hege10)
Tema 1. BaxkHelilnne xXuMUUYecKre MOHITHSI M 3aKOHBI (24)

Atom. XumMuueckuid sneMeHT. M3otonsl. [TpocThie U CllokKHBIE BEIIECTBA.
3aK0oH COXpaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHCHHS U MPEBPAICHUS SHEPTHH P XUMHUICCKUX
peakIusIX, 3aKOH TIOCTOSIHCTBA cocTaBa. BenecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUSI.
Tema 2. [lepuoanyeckuii 3aK0H U NMepUOINYECKasi CUCTeMAa XUMHYeCKUX djiemeHnToB /1. U.
MenjesieeBa Ha OCHOBE Y4eHHsI O CTPOeHNH aTOMOB (4 1)
Amomnvle opbumanu, s-, p-,d-uf~onexkmponvi. OCOOGEHHOCTH pa3MEICHHUS dJICKTPOHOB II0 OPOUTAISIM B
aToMax MaJIbIX U OOJIBIIUX MepuoJ0B. CBS3b MEPHUOINUECKOTO 3aKOHA U TIEPHOTUICCKON CUCTEMBI
XUMHUYECKUX IJIEMEHTOB C TEOPUEH CTPOSHUSI aTOMOB. Kopomxuil u OnMuHHbLU 8apUAHmMbl MaOIuYybl
Xumuueckux snemenmos.llonodicerue 6 nepuoouteckoll cucmeme Xumudeckux snemenmos /[. U.
Menoeneesa 6000poda, 1aHMAHOUO08, AKMUHOUOOS U UCKYCCMBEHHO NOJIYYEHHbIX IEMEHMO8.
BaneHTHOCTE U BaJIEHTHBIE BO3MOYKHOCTH aTOMOB.
Tema 3.Ctpoenne Bemecrna (34)
Xumnueckas cBsi3b. MlonHas cBs3b. KatroHsl n anroHbl. KoBajieHTHas HEMOJISIpHAS CBS3b.
KoBanentnas nossipHas CBsizb. DJIEKTPOOTPUIIATEIbHOCTh. CTENEeHb OKUCIICHUS. MeTalinyeckas CBs3b.
Booopoonas ceasv. [lpocmpancmeennoe cmpoenue MOJEKyl HeOP2AHUYEeCKUX U OP2AHUYECKUX Geyecma.
TuIbl KPUCTALTNYECKUX PEIIETOK U CBOHCTBA BEIIIECTB.
[TpuunHBI MHOTOOOpAa3us BEIIECTB: U30MEPUS], TOMOJIOTHS, aJUIOTPOTIHS, U30MONUSL.
Hucnepcubie cuctemsbl. MictuaHbIE pacTBOpBL. CIOCOOBI BRIpaKEHUST KOHIIEHTPAIIUU PACTBOPOB:
MaccoBasi I0JIsl pACTBOPEHHOTO BEIECTBA, MOIAPHAs Konyenmpayus. Konnouonsie pacmeopwi. 3oiu,
eenu.
JdemoHcTpanuu. Mojeny HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAIUNTMYECKUX KPUCTATIIMYECKUX
pemerok. Dddext Tungans. Moenu MoIEKyI H30MEPOB, TOMOJIOTOB.
JlabopaTopHble onbIThI. [[pUroToBieHre pacTBOPOB 3aJaHHON MOJIIPHOM KOHIIEHTPALIUH.
PacuerHble 3a1auun. Brruncienne Macchl (KOJTUYECTBA BEUIECTBA, 00beMa) MPOIyKTa peaKIluu, €CIIu s
€ro MoJy4eHHs JaH pacTBOP C ONMPEACICHHOW MacCOBOM JJOJIEH MCXOIHOTO BELIECTBA.
Tema 4. Xumnueckue peaxkuuu (7 4)
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Knaccugukanus XuMHUECKUX Peakluii B HEOPraHWYeCKON 1 opraHndeckoil Xumun. CKOPOCTh peaKIiH,
€€ 3aBUCUMOCTb OT pa3nu4HbIX (pakTopoB. Katanmus u karanuzaropbl. OOpaTUMOCTh PEaKIUi.
Xumuueckoe paBHOBecue. CMeleHrne paBHOBECUS TIOJT ICUCTBUEM PA3IHYHBIX (GakTopoB. [IpuHINn
JlelllaTenwe. [Tpor3BOACTBO CEPHOM KUCIOTHl KOHTAKTHBIM CIIOCOOOM.
OnexrponuTHyeckas auccoruanus. CHiIbHbIC U c1a0ble 371eKTpoauTsl. Cpeaa BOJHBIX paCTBOPOB:
KHCJIasg, HeUTpasabHasi, menouHas. Bodopoonuviii noxazamens (pH) pacmeopa.
JdeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT KOHILIEHTpAIlUU U TeMIiepaTypsl. Pa3noxenue
IIEpOKCH/Ia BOIOPOJA B IPUCYTCTBUM KaTayinzaropa. OrnpeneneHue cpeibl pacTBOpa ¢ MOMOIBIO
YHUBEPCAIBLHOTO HHIUKATOPA.
JlabopaTopHble onbIThl. [IpoBeieHNe peakiinii HOHHOTO OOMEHa JIJIsl XapaKTePUCTUKH CBOMCTB
AJIEKTPOJIUTOB.

HEOPI'AHUYECKAS XUMUSA

Tema 5.Metawinl (8 u)
[TonoxeHne MeTaIIOB B IEPUOIUIECKOM crucTeMe xuMuueckux anemeHToB J[. . Menneneesa. Obmume
CBOMCTBa METAJUIOB. DJIEKTPOXUMUYECKHH psJ HanpsKeHU MeTaioB. OOmMe crnocoobl NOTyYeHHUs
METaJJIOB. DJIEKTPOJIU3 PACTBOPOB U paciiaBoB. [lonsamue o kopposuu memannos. Cnocobwi 3aujumsl om
KOppO3UU.
00630p METAITOB TJIABHBIX MOATPYMH (A-TPYII) MEPUOTUISCKON CUCTEMBI XUMUYECKUX DJIEMEHTOB.
0630p MeTaioB Mo60YHBIX oArpynn (b-rpymnmn) nepuoanyecKoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
(Menpb, UHK, JKeJe30).
OKcHIbI ¥ THAPOKCUIBI METAILIOB.
JemoncTpanuu. O3HaKOMIICHHE C 00pa3IiaMyu METaUIOB U UX COeTMHEHMA. B3anMoieiicTBre MIEIOYHBIX
U IIEJI0YHO3EMEINIbHBIX METAJNIOB C BOJIOW. B3anmoneicTBre Meau ¢ KUCIOPOJAOM B CEPOM. DIEKTPOIIH3
pactBopa xiopuaa meau(Il). OnbITe IO KOPPO3UK METAUIOB U 3aIUTE OT HEe.
JlaGopaTtopHble onbIThI. B3anMoaeiicTBHE [IMHKA U JKeJie3a ¢ PACTBOPAMH KUCIIOT U IIEJIOYECH.
3HAKOMCTBO ¢ 00pa3amMu METAUIOB U UX pyaaMu (paboTa ¢ KOJUICKITUIMH).
PacuerHble 3a1a4un. PacueTsl 0 XMMUYECKUM YpaBHEHUSIM, CBA3aHHBIE C MACCOBOM 0JI€H BBIXOJa
MIPOAYKTA PEAKIIUH OT TEOPETUUECKH BO3MOXKHOIO.
Tema 6. Hemetaswinbl (64)
0O630p cBoiicTB HeMeTa0B. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUITMYHBIX HEMETAJUIOB.
OxkcHibl HEMETAUIOB U KUCJIOPOICOAECpKALIIE KUCIOThl. BOAOpOIHbIE COEIMHEHNS] HEMETAILIOB.
JemoncTpanuu. O3HaKomiieHre ¢ o0pa3iamMu HemeTasioB. O0pa3ibl OKCHAOB HEMETAIIIIOB U
KHCcTopoacoAepkammux kucioT. ['operue cepsl, pochopa, xeneza, Maraus B KHCIOPOIE.
JlabopaTopHble oNbITHI. 3HAKOMCTBO ¢ 00pa3aMi HEMETAJUIOB U UX IPUPOTHBIMU COETMHEHUSMU
(paboTa c koyuteknusamMu). Pacnio3naBanue XJI0pua0B, Cylb(haToB, KApOOHATOB.
IIpakTHyeckasi padora. PenieHne kaueCTBEHHBIX U PACUETHBIX 3a/a4.
Tema 7. I'eHeTn4ecKasi CBA3b HEOPraHUYECKHUX M OPraHNYeCKHUX BENIeCTB.

IpakTukyMm (4 4)
['eneTnueckast CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

HpaKTI/IKYMZ PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10 HeOpFaHquCKOﬁ XUMHUHU; pCHICHUC
OKCIICPUMCHTAJIbHBIX 3a/ia4 11O OpFaHH‘leCKOﬁ XUMUH; TTIOTTYUCHHUC, C06I/IpaHI/Ie " paClio3HaBaHHC I'a30B.



3. TEMATHYECKOE INTAHUPOBAHUE

10 kiacc
Ne Tema KommuectBo | KoHTpousbHb! | [IpakTrueckue
4acoB B € paboThI paboThI
nporpamme
1. | TeopeTnueckre OCHOBBI 3
OPraHN4eCcKO XUMHH
2. | YrineBoaopo sl 12 1 1
3. | Kucnoponconepxarniie 11 1
OpPraHUYECKUE COCTUHEHUS
4. | AzoTconepxariue 4 1
OpPraHUYECKUE COCTUHEHUS
5. | BeicokOMoOneKynspHbIe 4 1
COCTMHECHUS
Bcero 34 2 3
11 kaace
Ne HazBanue temsl KommuectBo | KonTposbHb! | [IpakTnueckue
4acoB B € paboThI paboThI
porpaMme
1 Baxuelimme xumMuueckue 2
TIOHSTHS ¥ 3aKOHBI
2 [Teproanueckuii 3aK0H 4
MepUOINIECcKast CHCTEMa
XUMHYECKUX 3eMeHToB [[. 1.
MenzeneeBa Ha OCHOBE YUEHUS O
CTPOCHUH aTOMOB
3 CrtpoeHue BemecTra 3
4 XHAMUYCCKHE PEaKITII 7 1
5 Mertanis 8
6 Hewmerams 6 1
7 I'eneTnueckast CBS3b 4 3
HEOPraHUYECKUX U OPTraHUYECKHX
BeecTB. [IpakTukym
Bcero 34 2 3




