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MNOACHUTEJIbHAS 3AITNCKA

Pabouas nmporpamMMa o XMMuH paccuuTaHna Ha yuyamuxcs 10 kiacca.

Pabouass mporpamma mo xumum s 10 Kimacca COCTaBiI€Ha Ha OCHOBE CIIETYIOIIHUX

JIOKYMEHTOB:

1. ®epepanpubiii 3akoH ot 29.12.2012 1. No 273-®3 «O06 o6pa3oBanuu B Poccuiickoit
denepaunn»

2. @enepalibHbII TOCYJapCTBEHHBIM 00pa30BaTeNbHBIA CTaHAAPT cpenHero ooOmero
00paszoBaHus

3. IlpumepHO#l OCHOBHOI 00pa3oBaTENLHON MPOrpaMMOI cpenHero ooiero oOpa3oBaHWS,
0/I00peHHON pemeHneM GeaepabHOTO y4eOHO-METOIUYECKOTO O0BEAMHEHUS 110 O0IeMy
obpa3zoBanuto (mpotokon ot 28 utons 2016 r. Ne 2/16-3)

4. ABtopckoii mporpaMmbl: Xumus. Paboune mporpammel. [Ipeamernas nmunus yaeOHUKOB .
E. Pyasutuca, ®. I. ®enpamana. 10-11 xmaccsl: mnocobue st yduTeseu
obmeobpazoBaTenbHbIx opranuzanuii / H. H. 'apa. — 2-e uzn., non. — M.: [Ipocsernienue,
2013. — 48 c.

B kypce 10 knacca u3ywaercs OopraHUYecKas XHMHS, TEOPETHUECKYI0 OCHOBY KOTOPOM
COCTaBJISIIOT COBPEMEHHAsI TEOPHUSI CTPOCHHS OPTaHUIECKIX COCTUHEHUH, OKA3bIBAIOIIAs CIMHCTBO
XUMHYECKOT0, IEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS, SIBJICHUS TOMOJOTHH U U30MEPUH,
KJIacCHU(UKALIMS 1 HOMEHKJIATypa OPTraHHMYECKUX coequHeHMH. Kypc Mo3BOIsSeT pacKphITh BETyIUE
UJeH U OTAETbHbIC MOJOXKEHHS, BaXKHbIE B MO3HABATEIILHOM U MHPOBO33PEHUYECKOM OTHOILICHUU:
3aBUCHMOCTh CBOMCTB BEIIECTB OT COCTaBa U CTPOCHUS; OOYCIIOBICHHOCTh NTPUMCHECHHUS BEIIECCTB
UX CBOICTBaMH; MaTepHUaIbHOE €IUHCTBO HEOPraHMYEeCKMX M OpPraHMYECKUX BEIIECTB;
BO3pacTamInas pojib XMMHH B CO3JaHWM HOBBIX JICKAPCTB W MATEPUAIOB, B SKOHOMHH CBIPBS,
OXpaHe OKPYXaroIlei cpeibl.

IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA

Jluunocmmuule pezyiomameol 0c60eHUA npeOMema Xumuu:

JInuHOCTHBIE pe3yJIbTAThI:

- BOCIIUTaHUE POCCUHCKON TPaKJaHCKOW MACHTHYHOCTH: TTATPHOTH3MA, JTIOOBH U YBAKEHHS K
OtedecTBy, YyBCTBa rOPJOCTHU 3a CBOIO Po/nHy, 32 pOCCHIICKYI0O XUMUYECKYIO HAYKY;

- (opMHpOBaHUE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pasBUTHsSI HAayKd M OOIIECTBEHHON NPAKTUKM, MOHMMAHUS 3HAYUMOCTH HAyKH, TFOTOBHOCTH K
HAYYHO-TEXHHMYECKOMY TBOPUYECTBY, BIAJIEHUS JOCTOBEPHON WHOpManuei O TepenoBhIX
JOCTHDKEHUSIX M OTKPBITHSIX MHUPOBOM M OT€YECTBEHHOM HAyKM, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUSIX 00 YCTpOICTBE MHpa u 00IIEeCTBA;

-p opMupoBaHME TOTOBHOCTH M CIOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCIE
camMo00pa30BaHUIO Ha TMPOTSHKEHWW BCEH JKU3HHU; CO3HATEIHHOTO OTHOIICHHUS K HENPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIIHONW MPoecCHOHAIBHON U 00IIECTBEHHOM 1€ TeIbHOCTH;

- (hopMuUpOBaHHE HABBIKOB COTPYIHUYECTBA CO CBEPCTHUKAMH, NETHMH MIIJIIETO BO3PAcCTa,
B3pOCJBIMU B 00pa30BaTeNIbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-HUCCIIE0BATENIbCKOM, MPOEKTHON
U IPYTUX BHJAX JACSITEITHHOCTH.

- (opmupoBanue 310poBoro M Oe3omacHoro obpasza >KM3HH, MOTPEOHOCTH B (PU3NIECKOM
CaMOCOBEPIICHCTBOBAHUH, HENPHUATHS BPEIHBIX NPUBBIUEK: KYpEHUS, YIIOTPEOJICHHS ajJKOTOJIs,
HapKOTHKOB;

- (hopMupoBaHue OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHHS K (PH3UIECKOMY
U TICUXOJOIMYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK W JPYIUX JIIOJEeH, yMEHUS OKa3bIBaTh
MIEPBYIO TIOMOIIIb;

- (opMHpOBaHHE HKOJOTHYECKOTO MBIIUICHHUsS, TMOHUMAHUS BIUSHHUS  COIMAJIBHO-
HIKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MTPUPOJTHON U CONMAIBHOW CPEIIbl; TPHOOPETEHUE OIBITa
HKOJIOTO-HANPABIEHHON AEATEIbHOCTH;

MeTanpeaMeTHbIe Pe3yJIbTATHI :

MertamnpeaMeTHble  pe3yJlbTaThl OCBOGHUS OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl
IIpeJICTaBJICHbI TPEMS IPYyNIaMH YHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ]]).

1. PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS



BbInyCKHUK HAYy4YUTCH:

—  CaMOCTOSITENIBHO ONPENENSTh LENH, 3aaBaTh apaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOXHO
OTIpEeeNUTh, UTO LIEJIb TIOCTUTHYTA;

—  OILICHMBaTb BO3MOJKHBIE IOCJEACTBUS JOCTH)KEHUS IOCTaBICHHOM LEIM B JESATEIBHOCTH,
COOCTBEHHOM >KM3HU U >KU3HU OKPYKAIOUIUX JIOJCH, OCHOBBIBAACH HA COOOpPaXKEHHSIX 3TUKH U
MOpay;

— cTtaBuTh U (GOPMYyIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEILHOM NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

— OIICHMBAaThb pECypchl, B TOM YHCIE BpeMs U JApyrue HeMaTepHalbHbIE PECyPCHI,
HE0OXOUMbIE JJIs JOCTUKEHHUSI TIOCTABJICHHOM 11eTH;

— BBIOMpaTh MyTh JOCTIDKEHHUS IEJM, IUIAHUPOBAaTh pEIICHHE MOCTaBJICHHBIX 3a/ad,
ONTUMU3UPYS MaTepHAIIbHBIE U HEMaTepUaIbHBIE 3aTPaThI;

—  OpraHu3oBBIBaTh A(PQPEKTHBHBI TOMCK PECYpCOB, HEOOXOMUMBIX ISl JAOCTHXKCHHS
MOCTaBJICHHOW LENIH;

—  COIOCTaBJISITH IOJYYEHHBIN pe3yNbTaT AESITEIbHOCTH C IIOCTABICHHON 3apaHee LENblO.

2. Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
BbinyckHUK HayuHMTCS:

— HUCKaTh M HaxOJUTh OOOOIIEHHBIE CIOCOOBI pelIeHHs 3a/1ady, B TOM 4YHCIE, OCYIIECTBIATH
pa3BepHYTHII MHPOPMALMOHHBIM TOUCK W CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
MO3HABATENIbHBIC) 3a/1a4H;

— KPUTHYECKH OLEHHBATh M WHTEPIPETHPOBATh HMHPOPMALMIO C PA3HBIX ITO3UIHUH,
pacmo3HaBath U (PMKCUPOBATh MPOTUBOPEUNs: B UHHOPMAIIMOHHBIX HCTOYHUKAX;

—  HUCIOJIb30BaTh pa3jMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEACTBA JJIs IPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3eH U OTHOILIEHUH, a TaK)Ke MPOTHUBOPEUHIA, BBISIBICHHBIX B MH(DPOPMAIIMOHHBIX
HCTOYHUKAX;

— HaxOOUTh U MPUBOAUTH KPUTHUECKHE APTYMEHTHI B OTHOILICHUU JEHCTBUI U CYXIECHUU
JIPYroro; CHIOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTHUYECKMM 3aMEYaHUsSM B OTHOILEHUU
COOCTBEHHOTO CY)KJIEHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

— BBIXOAWTHb 3a paMKU Y4yeOHOro IpeaMeTa U OCYLIECTBIISATh LEJIECHAIIPaBICHHBIN IOUCK
BO3MOXKHOCTEH JUIsl MIMPOKOTO MEpeHoca CPEJICTB U CIIOCOO0B ACHCTBUS,

—  BBICTpamBaTh MHAMBHUAYAIbHYIO0 00pa30BaTeNbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS;

—  MEHSATh U YAEpKUBATh pa3Hble MO3UIMH B T03HABATEIBHOMN JEATEIbHOCTH.

3. KoMMyHHUKAaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIC JCHCTBUA
BbinyckHUK HayuMTCS:

—  OCYUIECTBJIATH JIEIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMH (KaK
BHYTpH O0Opa30BaTEIbHON OpraHu3allii, TaK U 3a €€ MpejaesiaMu), MOAOUpaTh MApTHEPOB IS
JIeTIOBOM KOMMYHUKAIIUM HCXOAS U3 COOOpaXeHHWH pe3yabTaTUBHOCTU B3aUMOACWUCTBUS, a He
JIMIHBIX CUMIIaTHH;

— TP OCYUIECTBJICHUHU I'PYINIIOBON pabOThI OBITh KaK pyKOBOAUTENIEM, TaK U YICHOM KOMaH/Ibl
B Pa3HBIX POJISIX (TeHepaTop UaeH, KpUTHK, UCTIOTHUTENb, BHICTYMAIOLIUHN, SKCIEPT U T.1.);

—  KOOPJIMHHMPOBATH M BBHIMOJHATH pabOTy B YCIOBHSX pEAJIbHOr0, BHUPTYalIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

—  pa3sBepHYTO, JIOTUYHO M TOYHO M3J1araTb CBOK TOYKY 3PEHHMSI C HCIIOJIB30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

—  pacrno3HaBaTh KOH(IUKTOTEHHbIE CUTYAIIUH U MPEeIOTBpAIaTh KOH(DIUKTHI 10 UX aKTUBHOU
¢da3pl, BBICTpaMBaTh JIE€JIOBYI0O U 00pa30BaTEbHYI0O KOMMYHMKAIUIO, HU30eras JUYHOCTHBIX
OLICHOYHBIX CYXJIEHUI.

IIpenmeTHble pe3yabTaThl:
B pesyabraTte mn3yueHuss y4eOHOro mpeamera «XuHMHS» Ha YPOBHe CpefHero ooiero
o0pa3oBaHu:
BoinyckHuK Ha 0230BOM yPOBHE HAYYMTCSH:

—  packpbIBaTh Ha NMPUMEPAX POJIb XMMHUH B (OPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MUDPA U B IPAKTUYECKOHN I€ATEIbHOCTU YEJIOBEKA;



—  JIEeMOHCTPHUpPOBATh Ha MpUMEpax B3aMMOCBSI3b MEXKAY XMMHUEW M APYTMMH €CTECTBEHHBIMU
HayKaMUu;

—  pacKpbIBaTh Ha MPUMEpaAX MOJOKEHUS TEOPUU XUMUUECKOTO cTpoeHust A.M.byTtieposa;

— moHuMarth gusnueckuii cmpicn Ileprnoanueckoro 3akona J[.J1.MenneneeBa 1 Ha €ro OCHOBE
OOBSCHATH 3aBUCHUMOCTh CBOMCTB XMMHYECKHMX 3JEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB OT
JIEKTPOHHOI'O CTPOEHUS aTOMOB;

—  OOBACHATH MPUYMHBI MHOr00Opa3usi BEIIECTB Ha OCHOBE OOMIMX MPEACTaBIEHUN 00 HX
COCTaBE€ U CTPOCHUH;

— [PUMEHATH IpaBUJa CHUCTEMATHUYECKOW MEXIYHApOJHOW HOMEHKIATYPbl Kak CpelCTBa
pa3ianyueHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSIPHBIE W CTPYKTYpHBbIE (DOpPMYJIBI OpraHMYECKHX BEIIECTB Kak
HOocUTeNel HH(OpMAalM O CTPOCHHHM BEIEeCTBA, €ro CBOWCTBAX M MNPUHAMICIKHOCTH K
ONPEAECIEHHOMY KJIaCCy COCIMHEHUM;

—  XapakTepu3oBaTb OPraHMYECKUE BEIIECTBA II0 COCTaBY, CTPOEHUIO U CBOWCTBAM,
yCTaHaBIUBATh PUYUHHO-CIICJICTBEHHBIE CBA3U MEX/I1Y JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

— [PUBOJUTH MPUMEPbl XUMHUYECKHUX PEAKLMM, PpPaCKPHIBAIOIIMX XapaKTEPHbIE CBOWCTBA
TUNMYHBIX TPEJCTABUTENCH KIAacCOB OPraHWYECKHX BELIECTB C ILEIbI0 WX HACHTH(PHUKALUU WU
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

—  IPOrHO3MPOBATh BO3MOXHOCTb NPOTEKAaHUS XMMUYECKUX pEaKUui Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

—  HCHOJIb30BaTh 3HAHMUS O COCTaBE, CTPOEHUM W XUMHUYECKMX CBOMCTBAaX BELIECTB IS
0e30MacHOro NPUMEHEHUS B IPAKTHUUECKOH 1eATeIbHOCTH;

—  MPUBOJUTH TPHUMEPHI MPAKTUYECKOTO HCIOJIB30BAaHUS MPOIYKTOB MEpepadbOTKH HEPTH U
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COCAMHEHUHN (MOTUATUIIEHA, CHHTETHYECKOrO KaydyKa,
aleTaTHOTO BOJIOKHA);

— MPOBOAUTH OMNBITHl 10 PAaClO3HABAHUIO OPraHUYECKUX BELIECTB: IUIMLIEPUHA, YKCYCHOU
KHUCJIOTBI, HENPEENbHBIX KUPOB, IIFOKO3bl, KpaxMmaia, O€JIKOB — B COCTABE IMUIIEBbIX IPOAYKTOB U
KOCMETUUYECKHUX CPEICTB;

—  BIaJETh IpaBWIaMU U IpHUeMaMu Oe30macHOM pabOThl C XMMHUYECKUMH BEIIECTBAMU U
71a060paTOPHBIM 000PYIOBaHHEM;

—  yCTaHaBIMBAaTh 3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAKIMH U CMELIEHHUS] XUMHUYECKOTO
paBHOBECHSI OT PA3NUYHBIX (PAKTOPOB C IENBIO OMpPENeTICHHs ONTUMANBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX IPOLECCOB;

—  NPUBOJUTH MPUMEPHI THAPOIIN3A COJIEH B MIOBCETHEBHOM KU3HU YETIOBEKA;

— TMPUBOJUTH TNPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKkIMid B  TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHENEATEIbHOCTH OPraHU3MOB;

—  MPUBOJUTH MPUMEPHI XUMHUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIIHE XUMHUYECKHNE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIIOB;

— TPOBOAWTH pacyeTbl Ha HaXO0XKJIEHUE MOJIEKYJIIpHOU (QopMyiabl YrieBoAopoja IO
MPOJYKTaM CrOpaHUsl M IO €ro OTHOCHTEIbHOM IJIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJIILIINX B €r0 COCTaB;

— BUaJeTh TpaBWIaMu Oe30macHOro oOpalleHuss C eAKUMH, TOPIOYUMH W TOKCHUYHBIMU
BEIIIECTBAMH, CPEACTBAMU OBITOBON XUMUMU;

—  OCYHIIECTBIISAITh TOWMCK XWUMHYECKOW HWH(GOpMaluMu TO Ha3BaHUIM, UACHTU(]UKATOpaMm,
CTPYKTYPHBIM (pOpMYyIiaM BEIIECTB;

—  KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH XUMUUYECKYI0 HHPOPMAIUIO, COJEPKAIIYIOCS
B COOOMICHMSIX CPEICTB MAaccoBOM HH(popMmanuu, pecypcax VHTepHeTa, Hay4HO-TIOMYJISIPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B IENSX BBISIBICHUS OIIMOOYHBIX
CyXJieHni 1 popMupoBaHusi COOCTBEHHOM MO3HIIHH;

—  TPeICTaBIATh MYTH pEHIeHHsS TI00aTbHBIX MPOOIEM, CTOSIIUX TEpPEed YEIOBEYECTBOM:
HKOJIOTHYECKUX, IHEPTETUICCKUX, CHIPhEBBIX, U POJIb XUMHUHU B PEIICHUH dTUX TTPOOIIEM.
BoinyckHuK Ha 60230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  WUIIOCTPUPOBATH HAa MPUMEPAX CTAHOBJIEHUE U SBOJIIOIMI0 OPraHUYECKON XUMHUHU KaK HayKH
Ha pa3JIM4YHbIX UICTOPUUYECKUX FTaax €e pa3BUTHS;



—  HCIOJIb30BaThb METOJbl HAYYHOIO II03HAHMs IPH BBIIOJHEHUU IPOEKTOB U Yy4eOHO-
UCCIIEIOBATEIbCKUX 33aJad II0 HM3YYEHHUIO CBOWCTB, CIMOCOOOB TMONYYEHUS U PACIO3HABAHUS
OpPraHMYECKHX BEIIECTB;

—  OOBSCHATH MPHUPOIY U CIIOCOOBI 00PAa30BaAHMSI XUMUYECKOW CBSI3U: KOBAJICHTHOH (TIOJSIPHOIA,
HEMOJISIPHON), MOHHOM, METaJUIMYECKOW, BOJOPOJHONH — C IEIbI0 ONpEASICHUS XUMHYECKOU
AKTUBHOCTH BEILIECTB;

—  YCTaHaBIMBaThb TEHETUYECKYIO CBSA3b MEXKAY KIAaCCAMH OpPraHMYECKHX BEILECTB I
000CHOBaHHUS MPUHIUIHNAIBHON BO3MOKHOCTH MOJIYYEHHs] OPIraHUYECKUX COEAMHEHUN 3a/laHHOTO
COCTaBa U CTPOCHMS;

—  YCTaHaBIMBaTh B3aMMOCBSI3U MEXIYy (akTaMu M TEOpUeH, NPUUMHON M CIEICTBHEM IIpU
aHayu3e MpoOJIEMHBIX CHUTyalluid 1 0OOCHOBAHWY MPUHUMAEMbIX PEIIEHUI HAa OCHOBE XMMUYECKUX
3HaHW.

COJEP)KAHUE YYEBHOI'O IIPEJJMETA

Tema 1. Teopus XUMHYECKOIO CTPOEHUS OpraHuyeckux coeauHeHuil. Ilpupona
XUMUYECKHUX CBA3CH.

@dopmMupoBaHUE OpraHMYeckod XUMHMM Kak Hayku. OpraHuueckue Beuiecta. IIpenmer
opranrueckoil XumMuu. OcoOEHHOCTH CTPOEHUS U CBOMCTB OPraHUYECKUX COSAUHEHUN. 3HAaUEHUE U
pOJIb OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAayK M B XKHU3HU oOuecTBa. Teopus CTpoeHus
opraHvueckux coeauHeHuid A.M. bytinepoBa. OCHOBHbBIE IIOJOXKEHUS TEOPHUH CTPOCHUS
A.M.bytnepoBa. Yraepoanslii ckener. Panukanel. @yHKIMOHaNbHBIE TpymIbl. ['oMonoruyeckuii
psaa. 'omonoru. M3omepus u ee Buapl. XUMHUYECKOE CTPOCHUE U CBOMCTBA OPraHUYECKUX BEILIECTB.
3HaueHUE TEOPUU CTPOECHMSI OPraHUYECKUX COCAMHEHUN. ODJEKTpOHHas MPUPOAA XUMHUYECKUX
CBSI3eHl B OPraHMYECKHX COCIMHEHUSX. DIIEKTPOHHOE O0IaKo, UuX (POpPMBI. DIEKTPOHHBIE U
AIIEKTPOHHO-Tpaduueckue (HOpMynasl aToMa yriepoJa B HOPMalIbHOM M BO30YXICHHOM
COCTOsAHMAX. BasleHTHBIE COCTOAHMA aToMa yriiepoaa. KoBaseHTHas CBS3b M €€ PasHOBUIAHOCTH.
Bonoponnas cBsa3e. CnocoObl pa3pbiBa CBsi3e€il B MOJIEKYJIax OpraHMYECKUX BELIECTB.
Knaccugukarus opraHMueckux COeIMHEHUH.

Tema 2. YTieBoi0poibl

IIpenensHble yraeBomopoAbl. AJKaHbl.  ODJIEKTPOHHOE U IHPOCTPAHCTBEHHOE CTPOCHHE
ankaHoB. ['omonoruueckuii psn, odmas Gopmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U APYTUX
ankaHoB. M3omepus ankaHoB. U3nyecKue CBOMCTBA, ajJKaHbl B MPUPOJIC. XMMUYECKHUE CBOMCTBA:
peakuuMu 3aMmeleHus (Ha TpuUMepe TaJIOTeHUPOBAHMS allkaHOB), TOpPEHUE, TEPMUYECKOE
pasiioKeHue W H30MepH3anus ankaHoB. lloilydeHWe W IIpUMEHEHHE AIKAHOB, MPOMBIIUICHHBIE
CHOCOObl TMOJYYEHHS: KPEKHHI aJIKaHOB, ¢pakuuonHas mneperonka Hedrtu. Ilonarue o
LIMKJIOAJIKAHAX, UX HOMEHKJIaTypa, CTPOEHUE, CBOMCTBA.

HenpenenbHuble yrineBomopoasl. AJIKEHBl. DJIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHHUE
ankeHoB. I'omonormyeckuii psaxn. Homenkiarypa. M3omepus: yriiepogHOW LENH, I1OJIOKEHUS
KpaTHOM CBs3M, IMC-, TpaHC-U30Mepus. XMUMHYECKHE CBOMCTBA: PEAKLUU OKHUCIEHHs (IOJIHOE
OKHCJIEHUE — TOpPEHUE B KHUCJIOPOJAE, HEMOJHOE — IOJ JCHCTBHEM OKHUCIIMTENIEH, HalpuMep,
NepMaHraHata Kajius), MNpUCOeIUHEHUs (TUIpUpOBaHME, TaJlOTEHUPOBAaHUE, TUIpaTalus,
ruporajoreHupoBanue), noaumepusanuu. [lpasuno MapkosHukoBa. [lonmyduenue u npumeHeHue
AJKEHOB.

ATNKHHBI. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE AllETHIIEHA. [ OMOJIOTH U M30MEPHI.
Homenknarypa ankuHoB. dusnueckne M XUMHYECKHE CBOMCTBA. Peaknuu mnpucoenvHeHus u
3amenienus. [lomyuenue. [lpumenenue.

AJKaJMeHbl: CTpOEHHE MOJIEKYJ, U30MepHUsi U HOMEHKIIATypa, (pu3nueckue U XUMUYECKHe
cBorictBa.  I[IpupoJmHBII W CHUHTETMYECKMHA Kaydyku, pe3nHa. [lomydeHue u npumeHeHue
AJIKaJUEHOB.

ApoMaTudeckue yrieBoJopoabl (apeHbl). DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE



6enzona. M3omepus u HoMeHKJIaTypa. Ou3nueckue U XUMHUYECKHE CBOIcTBa OeH3o0ma. ['omonorn
O6enzona. OCOOCHHOCTH XHMHYECKHX CBOWMCTB TOMOJOrOoB O€H30ja Ha MpHUMEpe TOJyoJa.
I'eHeTnyeckas CBsI3b apOMaTUYECKUX YIJIEBOJIOPOAOB C IPYTUMH KJIaCCAMHU YIJI€BOIOPOAOB.

[IpupoaHble UCTOUHUKK yriaeBoAopoaoB. IIpupomusiii ra3. IlomyTHble HedTAHBIE Ta3bl.
Hedtp u HedTenpomykTel. dusndeckue cBoiictBa. CrocoOwl mepepabotku HedTu. Ileperonka.
KpekuHr TepmMudeckuil 1 Katanutudeckuil. Kokcoxummueckoe mpon3BoICTBO. [ eHeTnueckas cBs3b
MEXy KJIaCCaMU OPraHUYECKUX COCIUHEHHMN.

Tema 3. Kucnopoaconepxaiiue OpraHu4eCcKue BelecTBa

OpnHoaromHble npezenbHble cIUpThl. OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOCHMS MOJIEKYI
cnupToB, (yHKIMOHANBHas Tpynna. CocTaB M KiIacCUpHUKAIMS CIHUPTOB. MEXMOIEKYIsIpHas
BOIOpOAHas cCBs3b. Pusznueckue cpoiicTBa cnupToB. M3oMepus (MONOKEHUS THIPOKCHUIBHBIX
IpyII, MEXKIAcCOBasl, «YIJIEPOJHOIO CKeJleTa») W HOMEHKJIATypa. XUMHUYECKHE CBONCTBa
CHHUPTOB, OOYCIIOBJICHHBIC HAJMYMEM B MOJIEKYJIaX THIPOKCOTPYMII: 0O0pa3oBaHUE aJKOTOJSTOB,
B3aMMOJCHCTBHE  TaJIOTEHOBOJOPOAAMH,  MEXKMOJIEKYJISpPHAass U BHYTPUMOJEKYJIApHas
Jaeruapatanus, 3TepuduKanus, OKHCICHME W JAerujapupoBaHue cnupToB. CBoOMCTBa MeTaHONA
(9Ta”oNa), mosyueHWe M INpuMeHeHue. DHU3HOoIOrHyYeckoe MAEHCTBUE CIUPTOB HAa OpPraHu3M
4eJoBeKa. AJIKOroau3M M ero nocieactsus. Ilpodunaktuka ankoronusma. I'eHeTnueckas cBs3b
OJIHOATOMHBIX IIPEJENbHBIX CIIUPTOB C YIJIEBOJOPOIaMHU.

MHuoroaromHuble cnupThl. OCOOEHHOCTH CBOICTB MHOTOAQTOMHBIX cnUpTOB. KauyecTBeHHas
peakuus Ha MHOTOAQTOMHBIE CIUPTHL. BakHellue npeacTaBUTEIM MHOTOATOMHBIX CHUPTOB -
ATUJIEHTJIMKOJb, MniepuH. CBONCTBA, IPUMEHEHHE.

@enonpl. CTpoeHue MosieKysbl (eHosna. B3auMHoe BiIusSHHE aTOMOB B MOJIEKyJe Ha
npuMepe MolieKyibl ¢peHona. duznueckre cBOWCTBA U MOJydyeHHe. XUMHUUECKUe CBOMcTBa (hpeHona
Kak ¢yHKuus ero crpoeHus. KucnorHele cBoiicTBa. B3aumMHoe BIusHHE aTOMOB UM TPYIII aTOMOB B
MOJIeKyJaX OpraHMYecKHX BellecTB Ha npumepe ¢eHona. IlonukonaeHcanus ¢eHona ¢
dopmanpaerugom. KavecrBennas peakmus Ha (enon. [Ipumenenue ¢enona. Knaccudukarus
¢denonoB. CpaBHEHHE KUCIOTHBIX CBOWCTB BEILIECTB, COAEPIKALIUX THIPOKCUIIbHYIO IPYIILY: BOJIbI,
OJIHO- 1 MHOTOaTOMHBIX CIIUPTOB, (eHoda. DNeKTpoPUIbHOE 3aMellleHue B OEH30JbHOM KOJbIIE.
ToxcuyHOCTH (heHosa U ero coenHeHui. [IpumeHenne npon3BoOAHBIX GeHoIa.

Anpnernapl. CTpoeHHe MOJEKYN albIeTHI0B, MOJEKyabl (popmanbaernga. OcobeHHOCTH
CTpOeHUs1 KapOOHUIIBHOH rpymnmbl. 3omepus 1 HOMeHkIaTypa. @u3nueckue cBOicTBa albeTUI0B.
XUMHUECKUE CBOICTBAa albJETUAOB, OOYCIIOBJIIEHHBbIE HAJIMYHUEM B MOJEKyJde KapOOHMIbHOU
Ipynnbsl — TUAPUPOBAaHHE, OKHUCIEHHE aMMHauHbIMH pacTBopamMu okcupa cepedpa (ll) u
runpokcuaa Meau (11). @opmanpaerua v aneTanbaAeru]l: NojaydeHue u npumenenue. Kauectsennsle
peakuuu Ha anpaeruasl. [loBTopeHne peakiuu NoauKoHieHcauu GpeHona ¢ GopMaabAaeTua0M.

AlLeTOH — TpencTaBUTENb KETOHOB. OCOOEHHOCTH CTPOEHMS M XUMHYECKHX CBOWCTB
KeTOHOB. [[pumenenue.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. CTpoeHHE MOJIEKY]1 KapOOHOBBIX
KHACIOT W KapOOKcuiIbHOM rpynmnbl. Kiaccudukanus ¥ HOMEHKIaTypa KapOOHOBBIX KHCIIOT.
dusnueckue CBOWCTBA KapOOHOBBIX KHUCIOT M MX 3aBUCHUMOCTb OT CTPOEHHUs MoiieKynl. OoOuue
CBOMCTBAa HEOPraHMYECKUX W OPraHMYECKHX KHUCIOT. BiMsHME yriieBOAOPOJHOrO pajgukanga Ha
cuily KapOOHOBOH KucnoTbl.  Peaknus stepuduxanuu, ycnoBus ee mnposereHus. Ilomydenue
KapOOHOBBIX KUCIIOT M NMpuUMeHeHue. KpaTkue cBeieHHs 0 HENpeAeabHbIX KapOOHOBBIX KHCIOTAX.
['eHeTnyeckass CBsI3b KapOOHOBBIX KHUCJIOT C JPYTUMH KJjacCaMM OPraHWYeCKHUX COEIUHEHUH.
Kap6oHoBsie kucnoTsl B mpupoje. bronorudeckas posib KapOOHOBBIX KUCIOT.

Cnoxubie 3¢upbl. CTpoeHue CiloXHbIX 3pupoB. CBoicTBa, MOJyueHUE, MPUMEHEHHUE.
N3omepust ClIoKHBIX 3GHUPOB (YIIIEPOIHOrO CKelleTa U MeKKiaccoBas). HoMeHkIaTypa CIOKHBIX



apupoB. OOpatumMocTh peakuuu dTepupukanuu. [uaponans cioxHeix 3¢upoB. PaBHOBecue
peakuu 3Tepu(uKaum — THAPOIIN3a, PaKTOPHI, BIUSIOIINE HA HETO.

Kupsr. XKupsl — cnoxHble 3pUpBI TUIEpUHA U KapOOHOBBIX KHCIOT. COCcTaB U CTPOCHUE
MoOJIeKyJ kupoB. Kiaccudukanus u HoMeHKIaTypa KUpoB. OMbIICHHE )KUPOB, MOITY4YEHHE MbLIA.
I'mppupoBanue xuakux xupoB. Maprapun. XKupel B npupope. [Ipumenenue. buonornueckas
(G YHKIIHS )KUPOB.

Motomtue cpencrBa. Ilonarue mbuta 1 CMC, 00BACHEHHE MX MOIOIIUX CBOWCTB (B CPAaBHCHHH).
[TpaBuiia 6e30macHOro 0OpaIeHUs CO CPEACTBAMU OBITOBON XUMHUHU.

Momno-, mu-, nonucaxapunbl. llpencraBurenn kaxmod rpynnbl. buonorumueckas posib
yriaeBo0B. VX 3HaueHue B )KU3HU YEJI0OBEKA U O0IIECTBA.

Momnocaxapuasl. ['moko3a. CtpoeHue mosiekyiabl. Ontuyeckas (3epkajibHasl) U30MEpHs.
®du3nueckue U XMMHUYECKHE CBOMCTBA IIIOKO3bl. PaBHOBEcHE B pacTBOpE INIIOKO3bl. 3aBUCUMOCTH
XUMHUYECKHUX CBOMCTB INIFOKO3bI OT CTPOEHUS MOJIEKYJIbl. B3auMozaeicTBue rTHAPOKCUAOM MEAU TIPU
KOMHATHOW TeMIIepaType U MpU HArpeBaHUU, dTepUPUKALUS, PeaKIUs «cepeOpsSHOro 3epkanay,
ruapupoBanue. Peakiuu OpoXeHHs TJIIOKO3bI: CIHUPTOBOTO M MOJIOUHOKHCIOro. IJroko3za B
npupoje. buonorunyeckas ponb ri0K03bl. [[puMeHeHue riroko3bl Ha OCHOBE €€ cBOMCTB. DpykTo3a
KaKk H30Mep IIIOKO3bl. CpaBHEHUE CTPOEHUE MOJEKYJT M XHMHYECKUX CBOWCTB TJIFOKO3bl U
¢pykro3bl. PpykTo3a u ee Ouosornyeckas posb. [IpumeHenne riitoko3sl U GpPyKTO3bI.

Hucaxapunel.  Caxaposza.  CrpoeHue — aumcaxapujioB.  BoccranaBinuBaromme U
HEBOCCTaHaBIuBarole aucaxapuipl. Caxapo3a, J1IakTO3a, MajlbTO3a, HUX CTPOECHHUE U
Ouonoruueckass poib. I'maponus aucaxapuaoB. [IpoMbliieHHOE TMOJIy4YEHHE Caxapo3bl U3
MPUPOJIHOTO ChIpbi. [IpuMeHeHne qucaxapuios.

[lonucaxapuael. Kpaxman u memnono3a — NOPEACTaBUTENNA MPUPOJIHBIX IOJIUMEPOB.
CpaBHUTeNbHAs XapakTepucTuka. Peakuus mnonukoHaeHcauuu. DPu3NuecKMe U XUMUYECKUE
cBOMcTBa mnoaucaxapunoB. ['maponu3 mnonucaxapuaoB. KauecTBeHHass peakuus Ha Kpaxmall.
Haxoxnenune monmcaxapuioB B MpHpone, UX Ouonormdeckast poib. [lpumenenue. [lonsrue 00
MCKYCCTBEHHBIX BOJIOKHax. B3aumoJeicTBUE LIEII0I03bl ¢ HEOPraHUYECKMMH U KapOOHOBBIMHU
KHUCIIOTaMU. AIIETaTHOE BOJIOKHO.

Tema 4. A3zorconepkaliyue OpraHM4eCKrUe BEMIECTBA.

Awmunbl. Onpenenenue amuHOB. CTpoeHue Mosekyn. AmuHorpymmna. Knaccugukanus,
U30MepUsl U HOMEHKJaTypa aMuHOB. du3nueckue M XHMHUYECKHE CBONCTBA. AsnpaTHuecKue
amuHbl. AHwiMH. CTpoeHHE MOJIEKYNbl aHWIMHA. B3auMHOE BIMSHHME aTOMOB B MOJIEKYJE Ha
puMepe MoJIeKyIIbl aHwInHaA. CBolicTBa aHWINHA. [losydeHne aMMHOB: aJIKWJIMPOBAHUE aMMHUAKa,
BOCCTaHOBJIEHHE HUTPOCOEIUHEHUH (peakius 3uHnHa). [IpuMeHeHre aMMHOB.

AmuHOkucIOTEL. COCTaB M CTPOCHHE MOJIEKYJ aMMHOKUCIOT. M3oMepus 1 HOMEHKIaTypa.
®usnyeckue CcBOWMCTBA. [IBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB aMHHOKHCIOT U €€
IPUYMHBI (AMMHOKUCIIOTHI KaKk aM(OTepHblE OpraHMYECKUe COEAUHEHMs). XMMHUYECKUE CBOWCTBA
AMUHOKHUCIJIOT — B3aWMOJIEUCTBUE C OCHOBAHMSMM, CUJIBHBIMU KHCIOTAMM, METallaMH U HX
OKCHJIaMH, CIHpPTaMU ¢ 0Opa3oBaHMEM CIOKHBIX 3(upoB. OOpa3oBaHUE BHYTPHUMOJIEKYISIPHBIX
cojeil (OunosispHOro MoHa). Peakiusi MOJMKOHAEHCAIMN aMUHOKHUCIOT. CUHTETHYECKHE BOJOKHA
(kampoH, 5HAHT U 1p.). buonornueckas ponb aMuHOkHCHOT. Ilpumenenue. I'eHeTnueckas cBA3b
AMUHOKHCJIOT C JPYTUMHU KJIACCAMH OPraHUYECKUX COEINHEHUM.

benku — npuponssie nmommmepsl. CoctaB M crpoeHue. IlenTmaHas rpymma atoMoB M
nenTuaHas CBs3b. llenTuabl. [lepBuuHas, BTOpUYHASA, TPETUYHAS CTPYKTYpbl OEJIKOB.
YeTBepTHUHAsA CTPYKTYpa OENKOB Kak arperanusi OeJIKOBBIX U HEOENKOBBIX MOJeKysl. dusndeckue
U XUMHYECKHE CBOWCTBa — TOpEHHWE, JeHaTypauusi, THAPOJU3, KaueCTBEHHBIE pEaKLHUU.
[IpeBparenrie OenkoB B opranusme, Ouonorumueckue QyHkuuu OenkoB. 3HaueHHE OEIKOB.



['moGanpHas mpobiema O6EIKOBOTO TOJOAAHUS U IMyTH €€ PEIICHUs. Y CIeXH B U3YYeHUU U CUHTE3€
OETKOB.
JlekapcTBeHHbIE Mpenaparhl, MX MpUMEphl (aCIUPHH, MapareToMoi, aMOKCHUIIWILINH,
UHTEPPEPOH, AKTUBUPOBAHHBIN yrojb), OKa3aHUs, IPOTUBOIOKA3aHUs, TOOOYHBIE JEUCTBUS. .
Tema 5. XuMusi TOJTMMEPOB.
[ToHATHE O CUHTETUYECKUX BBICOKOMOJIEKYJISIPHBIX coefnHeHusX. [lomumepsl, momyyaemble
B peakuusx noiauMepusanuu. CTpoeHHe MOJIEKYJ, CTPYKTypa IIOJIMMEpOB — JIMHEHHasd,
pas3BeTBIIEHHAs, MPOCTpPaHCTBEHHAsA. CTepeoHEeperylsapHOe U CTEPEOpPEeryssipHOe CTPOCHHE
noiaumepoB. [lonmaTuineH HU3KOro M BblcOKoro naasieHud. [lomunponuineH. [lonmBHHMWIXIIOPUA.
TepmorutactuuHOCTh. [losMepsl, ony4aeMble B peakIMsIX NOIMMEPU3ALNN U TOJUKOHACHC ALY,
[Tony4yeHrne UCKYCCTBEHHBIX MOJUMEPOB KaK MPOAYKTOB XMMHUYECKONW MOIU(PHUKAIMUA MPUPOTHOTO
MIOJIMMEPHOT'O CBIPBSI.
®denonpopMalbIeTUAHBIE CMOJBI. TepPMOPEaKTUBHOCTb.
Cunternyeckue kayuyku. CTpoeHue, CBOWCTBA, IOJyYEHHUE U IPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. JIaBcaH.
XUMHUECKUN SKCIEPUMEHT SBIseTCs 00s3aTeIbHOM COCTAaBHOM YacThIO KaXJ0ro U3
paszenoB MpPOrpaMMBbl.
IIpeoycmompenul credyrowue npakmuyeckue pabomoi:
1. KauecTBeHHOE omnpeseneHue yriepoja, BoJopo/ia U XjIopa B OPraHu4eCKUX BELIECTBaX.
2.Ilony4yeHnue u cBoicTBa KApOOHOBBIX KUCIIOT.
3.Pemenue skcriepuMEHTAIBHBIX 33/1a4 HA Paclo3HAaBaHUE OPraHUYECKUX BEILECTB.
4.PemeHue 3KCIepUMEHTANIbHBIX 3a/1a4 Ha MOJIY4YE€HUE U PACIIO3HABAHNE OPraHMYECKUX BEIIECTB.
Jlabopamopnule onvimuol:
1. U3roToBneHue Mojeneil MoJieKyl yIriieBOI0OpOJIOB.
2. O3HakoMJIeHHE ¢ 00pa3LamMu MPOAYKTOB HedTenepepaboTKu.
3.0Okwucrnenue stanona okcugaom meau (11).
4.PacTBopeHHMe TIIMIIEpUHA B BOJIC U peakius ero ¢ ruapokcuaom meau (11).
5. Okucnenue Meranans (3taHans) okcuaom cepedpa (1).
6.0Okucenne Metanans (3Tanains) rugpokcuaom meau (11).
7. 'maponu3 (OMBLIEHHUE) )KUPOB.
8.CpaBHEHHE CBOMCTB MblJIa M1 CHHTETUYECKMX MOIOIIUX CPEACTB.
9.CBoiicTBa ITIOKO3bI KaK aJIbJAErHI0CIUPTA.
10. [IpuroroByieHne KpaxMabHOTO KJIeHCTepa U B3auMOJIecTBUE Kpaxmaa ¢ o oM
11. O3HakomiieHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
12.11BeTHBIE peaKIMK HA OENIKHU.
Jlemoncmpayuu:
1. Ilpumepsl yrieBOJOPOJIOB B pa3HbIX arperaTHbIX COCTOSHUSAX (TMpomaH-OyTaHOBas CMECh B
3aKurajike, OeH3uH, napaduH, achanbr).
2. Ilonydenune sTUIICHA.
3.IlonyueHue auerusieHa.
4. Xumuueckue cBoicTBa eHona.
5.B3aumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbIIHs.
6.CBOICTBA OJIMITUJICHA.
7. CBOIICTBa KaIllpoHa.

TEMATHYECKOE IINTAHUPOBAHHUE



Ne HasBanue pa3nena u TeMsl VYuebnusle | Konrponbubsie | [Ipaktuueckas
pazznena qachl paboThI 4acThb
1. Teopuss XUMUYECKOTO CTPOCHUSA 3 1
OPTaHUYECKUX COCIUHEHUMU.
[Ipupona XUuMHYECKUX CBA3CH.
2. YriaeBomopo bl 10 1
3. Kucnoponconepxamue 13 2
OpraHUYECKHUE BEUIECTBA
4, A3oTcoaepkaliue OpraHuyYeCcKue 4 1 1
COEMHEHMU S
o. XHUMHS TOJIUMEPOB. 4
34 2 4




