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MnaHupyeMblie pesynbTaTbl OCBO€HUSA yuYe6HOro npegMeTa

Mo ntoraM NpoxoXXaeHua Kypca o6ydalomMmncs o/HKEeH Hay4uUTbca:

— PacKpbiBaTb Ha MpuMepax ponb XMMUKU B GOPMUPOBAHMMN COBPEMEHHOMN
Hay4YHOM KapTMHbI MMPA M B MPaKTUYECKOM AeATENbHOCTU YENOBEKS;

— OEeMOHCTpUpOoBaTb Ha MPMMeEpPax B3aMMOCBA3b MeXay XMMUEN U OpYyriMun
€CTeCTBEHHbIMW HAayKaMU;

— pacKpbiBaTb Ha MpuUMepax MONOXXEHUA TEOPUM XUMUYECKOro CTPOEHUSA
A.M. byTneposa;

— MOHMMaTb dPUsmMyecknin cmbicn MNepurogmyeckoro 3akoHa .M. MeHoeneeBa
M Ha ero OCHOBe OObACHATb 3aBUCUMMOCTb CBOMCTB XMMUYECKUX SIEMEHTOB U
06pa30BaHHbIX MU BELLECTB OT 3/TIEKTPOHHOIO CTPOEHMAa aTOMOB;

— OOBACHATH MPUYUMHBI  MHOroob6pasna BellecTB Ha OCHOBe 06LuX
npencrtaBneHnin ob Mx coctaBe U CTPOEHUU;

— MPUMEHATb MpaBuia CUCTEMATUUYECKOM MEeXOyHapOoOHOM HOMEHKMIaTypbl
Kak CpedCTBa pasiMuyeHmna 1 naeHTUOUKaLmMm BELECTB MO MX COCTAaBY U CTPOEHMIO;

— COCTaBMATb MOMEKYNAPHbIE W CTPYKTYpPHble GOpPMybl OpraHUYecKmx
BELLECTB KakK HocuTenem mHpopmauLmMm O CTPOeHUM BeLLeCcTBa, €ro CBOMCTBAxX U
NPUMHaAOAEXHOCTU K onpeaeneHHoOMYy Kaccy coeguHeH MM,

— XapaKTepm3oBaTb OpPraHM4YeckMe BellecTBa MO COCTaBy, CTPOEHUIO U
CBOMCTBaM, YyCTaHaBMMBaTb MPUYUHHO-CMTIEACTBEHHbIE CBA3WM Mexxay AOaHHbIMU
XapPaKTEPUCTUKAMKM BELLECTBA;

— NPWBOAUTb MPUMEPDLI XMMMUYECKUMX peaKLMM, PaCKpPbIBaOLWMX XapaKTepHble
CBOMCTBaA TUMMUHbIX MpPeacTaBUTENEN KNAacCOB OpPraHMYeCcKMX BELLECTB C Lefblo MX
naoeHTndUKaumm n obbacHeHna obnacTy NpUMeHeHus;

— MPOrHO3MpPOBaTb BO3MOXHOCTb MPOTEKAHUA XUMUYECKUX peaKLMM Ha
OCHOBE 3HaHMM O TUMNax XMMMUYECKOM CBA3M B MOMeKylaX peareHToB U uXx
peaKkLUMOHHOWM CNoCcOBHOCTY,

— WNCMONb30BaTb 3HaHWMA O COCTaABE, CTPOEHUMUM U XMMUYECKMX CBOMCTBAX
BellecTB ana 6e3onacHoOro NpUMeHeHua B NpakTUMYecKom AeaTeNlbHOCTY;

— nNpuMBOAUTb  MPUMEPbLI  MPAaKTUYEeCKOro  MUCMofb30BaHWA  MPOAYKTOB
nepepaboTkn HedTU U MPUPOAHOIro rasa, BbICOKOMOMEKYNAPHbIX COoedUHEeHUN
(monmaTuneHa, CUHTETUYECKOro Kay4yyKa, aLeTaTHOro BOMoKHa);

— MPOBOOMNTb OMbITbl MO PaCcrO3HABaAHMIO OPraHNYEeCKMX BELLECTB: MMNLEPUH],
YKCYCHOW KMUCMOTbI, HEMNpeaenbHbIX YXMPOB, MMOKO3bl, Kpaxmana, 6enkoB — B COCTaBe
MULEBbLIX MPOAYKTOB M KOCMETUYECKUMX CPEOCTB;

— BMageTb npaBuiaMm U rnpuemMamMm besonacHow pPaboTbl C XUMUUYECKUMM
BellecTBaMu U NabopaTopHbIM 06opyaoBaHMEM;

— YCTaHaBAMBAaTb 3aBUCUMMOCTb CKOPOCTU XMMMUYECKOM peaKLUMn N CMeLleHna
XMMMUYECKOI0 pPaBHOBECUS OT pa3iMyHbiXx GaKTOpPOB C  LEeNbto  onpegeneHus
ONTUMASIbHbIX YCIOBUM MPOTEKAHMA XMMNUYECKMX MPOLLECCOB;

— NpWBOAUTb MPMMEPDbI TMAPONM3a CONeN B MOBCEOHEBHOM XXU3HWM YeTOBEKA;

— NpWBOAUTbL MPUMEPbl OKUCIMTENbHO-BOCCTAHOBUTEbHbIX pPeakununi B
npupoae, Npon3BOOACTBEHHbIX MPOLECCaX U XXMN3HeOeATeTbHOCTUN OPraHN3MOB;

— MNPUBOOUTb TMPUMEPblI XUMUYECKUX PeaKLWMM, packpbiBaloWwmMx obline
XMMMUYECKME CBOMCTBA MPOCTbIX BELLLECTB — METas/1I0B M HEMETAMOB;



— MPOBOOAWTb  pacyeTbl Ha  HaxoxoeHwe  MonekynapHow  GopMyrbl
yrneBogopoda Mo npoAykKTaM CropaHua M Mo ero OTHOCUTENbHOWM MMOTHOCTU WU
MaCCOBbIM A0M19M 3/1eMEeHTOB, BXOASALLMX B €ro COCTaB;

— BMageTb NpaBuniamMy 6e3omacHoro obpalleHua ¢ eaKUMU, FoprYMK U
TOKCUYHbIMK BELLECTBAMM, CPeaCcTBaMM ObITOBOM XUMUU,

— ocywecTBniaTb MOUCK  XMMUYECKOM  MHPOoOPpMaLMM MO  Ha3BaHUAM,
naeHTUdMKaTOpPaM, CTPYKTYPHbIM GOopMyaM BeLLECTB;

— KPUTUYECKM OLEHMBATb M MHTEPNPETMPOBaATb XMMUYECKYO MHPOPMALIUMIO,
cogepykallytocs B COOBLIEHMSAX CpeacTB MacCcoBOM MHoOpMaLMKM, pecypcax
MHTepHeTa, Hay4YHO-MONYNAPHbIX CTaTbAX C TOYKM 3pPeHUs eCcTeCTBeHHO-Hay4HOM
KOPPEKTHOCTM B LEeNnax BbiiBNEHUS OLIMOOUYHbIX Cy)XOeHUM U GopMUpoBaHMA
COBCTBEHHOW MO3ULUK;

— NpencTaBnaTb MNyTM pelleHusa rnobanbHbix MNpobneM, CTodawMx nepeq
4enoBeYeCTBOM: 3KOMOMMYECKMX, IHEePreTUYecKmx, CblpbeBblX, M POSb XUMWUU B
peleHnn 3Tux Npobnem.

O6y4alLWwmncs Noy4YUT BO3SMOXXHOCTb Hay4YUTbCS:

— WANKOCTPUPOBATb Ha NPMMepPax CTaHOBEHME M SBOJIOLMIO OpPraHMUYeCcCKoMn
XUMMK KaK HAYKM Ha Pas3INYHbIX MICTOPUYECKMX DTanax ee pa3BuUTuS;

— MCNONb30BaTb MeTOAbl HAYYHOroO MO3HAHWMA MPU BbIMOMHEHUM MPOEKTOB U
y4yebHO-mnccnegoBaTeNbCKMX 3a4a4 MO U3YYEHUIO CBOMCTB, CMOCOOOB MOMyYeHUa U
pacrno3HaBaHMA OpraHUYeCKMX BELLECTB;

— 0b6bACHATb Mpupody W cnocobbl 006pPa30BaHUA XMMUYECKOW CBA3U:
KOBaNeHTHOM (MONMApPHON, HEMOMAPHOM), MOHHOMN, MEeTaN/IM4YeCcKon, BOOOPOOAHOM — C
LLenbko onpeaeneHmsa XMMmMYeCcKom akTUBHOCTM BELLECTB;

— yCTaHaBMMBaTb FEHETUYECKYK CBA3b MeXOy KlaccaMM OpraHMYecKmx
BellecTB ONg OOOCHOBAHUA  MPUHUMMMANBHOM  BO3MOXHOCTM  MOJyYeHUd
OpraHNYecKMx coegmMHeHMM 3a0aHHOIro CoCcTaBa U CTPOEHUS;

— yCTaHaBnMBaTb B3aMMOCBA3M Mexay dakTaMun 1 Teopuen, NPUUYUHOM U
cnencTBMeM mMpu aHanmse npobneMHbIX CUTYaumMii U 0BOCHOBAHMU MPUHMMAEMbIX
peLeHMIN Ha OCHOBE XMMMNYECKMX 3HAHUMN.



Copep)XaHue yye6Horo npegmeTa

Tema 1. MoBTOpEeHUE M yrnyé6neHme sHaHUN.

ATOMHO-MONEeKyNapHoe yyeHue. BewecTBa MOJIEeKYNAPHOro %
HEMOMEKYNAPHOro CTpoeHUs. KayecTBEHHbIM U KONMYECTBEHHbIN COCTaB BeLLeCcTBa.
MonapHas U OTHOCUTENbHAasg MONEKYNAPHasa Macchbl BellecTBa. MofibHag gona u
MaccoBas 0O 2fIeMeHTa B BellecTBe.

CTtpoeHume atoMa. Hyknunabl. M3oTonbl. CoBpeMeHHaa MoLesb CTPOEHWSA aToMa.
ATOMHaga opbuTanb. PacnpeneneHve 31eKTPOHOB MO 3HepreTUYeckKMM YPOBHAM B
COOTBETCTBUM C MPUHLMMNOM HAaUMEHbLLEN SHEPTUIN, MPAaBUIOM XyHOa M MPUHLMMIOM
MNaynun. 2MeKTpoHHaa KoHdurypauma aTtoma. Krnaccndumkauma XMMUYECKUX
2NEMEHTOB (s-, p-, d-, f-an1eMeHThl). BaneHTHble 2/1EeKTPOHDbI.

MNepuognyeckmim 3akoH. DOpPMy/IMPOBKA 3aKOHAa B CBEeTE COBPEMEHHbIX
npeacTtaBfieHM O CTPOEHUM aToMa. MUPOBO33pPEHYECKOe WM HayyHoe 3HadeHue
Meproaondeckoro 3akoHa [O.N. MeHgeneeBa. Pagunyc atoMa. 3aKOHOMEPHOCTU B
M3MEHEHMK CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHbIX COeAMHEHWN, BbICLLUMX OKCUOOB
N TMOPOKCUOOB B Nepmrofax M rpynnax. NeKTpooTpULLaTENbHOCTb.

PacuyeTbl no ¢opMyniaM U YpaBHEHUAM peakuMn C  MUCMNOMb30BaHUEM
OCHOBHOIO 3aKOHA XMMUMYECKOW CTEXMOMETPUN.

BakHenLwmMe KNacCbl HEOPraHMYeCKMX BeLLeCTB. 2DfeMeHTbl MeTannbl U
HeMeTanlbl U KMX nonoxeHune B [lepuogunyeckom cucteme. Knaccmbukaumsa wm
HOMEHKNATYpPa CIIOXHbIX HEOPraHM4YeCcKMx coeMHEeHWN: OKCWMOOB, MMOPOKCWOOB,
KMCMOT W coflen. [eHeTuyecKas CBA3b Mexkay KlaccaMu HeopraHU4Yeckmx
coegnHeHunNn.

Tema 2. OCHOBHbIE NMOHATUSA OPraHNYECKON XUMUMN.

NoaBneHmne 1 pasBUTUE OPraHNYECKOW XUMUK KaK HayKW. INpeagMeT v 3agadm
OpPraHM4YecKom XMMUKU. MecCTO K 3HaA4YeHWe OPraHUYEeCKOM XVMMUKM B CUCTEME
€CTEeCTBEHHbIX HayK. B3anMocCcBa3b HeOpraHMYeCcKmMx 1 OpraHMYecKmMx BeLLECTB.

PelleHMe pacyeTHbIX 3afay Ha YCTaHOBNeHWe opMys yrrieBogoponoB Mo
SNEMEHTHOMY COCTaBY U MO aHaNM3Y MNPOOYKTOB CropaHus.

2MEeKTPOHHOE CTPOEHUNE U XUMUYECKMEe CBA3M aToMa yrinepona. OCHOBHOE U
BO3OY>XAEHHbIE COCTOAHMA aTOMOB Ha NpuMepe yrnepoaa. fmépunansauma aTOMHbIX
opbuTanen, ee TUMNbl 419 OpPraHUYEeCcKMUx coegmHeHmnn: sp?, sp?, sp. ObpasoBaHue o- U
T-CBA3eM B MOJIeKy/lax OopraHU4Yeckmx coeaunHeHuM. MNpoCcTpaHCTBEHHOE CTpPOeHMe
OpPraHMYeCcKnX coeguHeHuNn.

XUMMYEeCKoe CTpOoeHMe KaK MNopanok CcoedUHEHUMa aTOMOB B  MOekyrne
COrNacHO UX BanieHTHOCTU. OCHOBHbIE MOJSTIOXXEHUA TEOPUUN XUMUUECKOTO CTPOEHUS
OpraHM4yecKknx coegunHeHU A.M. BbyTnepoBa. 3aBMCMMOCTb CBOMCTB BeLLeCTB OT
XUMUYECKOrO CTPOoeHUA Monekyn. CTpyKTypHaa dopmyia.

N3oMepna un m3oMepbl. CTPYKTYpHag W MPOCTPaHCTBEHHAsA M30Mepus.
N3oMepua yrneponHoro ckeneta. MisoMepua nofoxxeHma. MexkkiaccoBas M3aoMepus.

Buobl MPOCTPAHCTBEHHOM N30MEPUN. OnTuyeckas n3omMmepua.
ACMMETPpUYECKMM aToM  yraepoda. OnTuyeckme aHTUMMoAbl.  XWMPasbHOCTD.
XuvpanbHble U axmpanbHble MOMeKynbl. feoMeTpmyeckaa msomMepusa (Umc-, TpaHc-
n3omepuma).



DNEKTPOHHOE CTPOEHME OpPraHNYEeCcKMX BeLLecTB. BsanMMHoe BIMAHME aTOMOB
M FPynMn aTOMOB. 2M1IeKTPOHHble 2ddekTbl. MHOYKTUBHbBIM U Me30MepPHbIN 3PdeKTbI.
MNpencraBneHmMe o pe3oHaHce.

Knaccudumkauma opraHmyeckmx ellectB. OCHOBHbIE K/acCbl OpraHUYecKmx
coegunHeHMn. MpPUHUMNbI KNaccMdUKaLmMmM opraHM4yeckmnx coeguHeHmm. NMNoHatmne o
dyHKUMOHanbHOM rpynne. KnaccndmKkauma oOpraHUYeckmMx COoeguHEeHUM Mo
PYyHKLUMOHaNbHbIM rpynnaM. [omonorma. FoMmonorn. FomMonormyeckaa pasHoCTb.
FfoMonormnyeckme pagbl.

HoMeHknaTypa opraHMYecKkmx BeLllecTB. MexxayHapoaHas (CMctemMaTmnyeckas)
HOMEHKNATypa OpPraHUYecKMx BeLWECTB WM MPUHUMMNBbI 0Opa3oBaHMA Ha3BaHMMN
OopraHUYyecKmx coegmHeHMn. PaumnoHanbHag HOMeHKNaTypa.

TeMa 3. Yrnesogopopapbl.

AnKaHbl. DNEKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOEHME MOSEeKyNbl MeTaHa.
sp3-rnbpuamnsauma opbuTtanen aToMoB yriepona. FoMosormyeckmin pag u obulas
dopMyna ankaHoB. CuUCTeMaTM4Yeckas HOMEHKATypa allkaHOB W pPagMKanos.
N3oMepua yrnepogHoro ckeneta alkaHoB. PU3MYECKMEe CBOMCTBA a/IKaHOB.
3aKOHOMEPHOCTU U3MEHEHUA GUNYECKMX CBOMCTB.

Xummyeckme CBOMNCTBA aNKaHOoB: ranoreHMpoBaHme, HUTPOBaHWe,
OernopupoBaHMe, TEPMUUYECKOE pPa3/IoXKeHMe (MUPOoNnn3), ropeHme Kak OguH U3
OCHOBHbIX WCTOYHMKOB Temnjaa B MPOMbIWMIEHHOCTM U ObiTy, KaTanuTUyeckoe
OKUCNEHME, KPEKMHI KakK crnocobbl MOAYyYEHUA BaXKHEMLLUMX COEOMHEHUN B
OPraHMYeCcKOM CUHTe3e, M3oMepm3aLma Kak crnocob MoydYeHUs BbICOKOCOPTHOMO
6eH3MHa. MexaHu3M peakuny cBO6OOHOPAAMKANbHOro 3aMelleHns (Ha npumepe
XNOPUPOBaAHMA MeTaHa).

CUHTEeTMYECKMEe cnocobbl MonyyYyeHrs ankaHoB. MeToabl NOny4YeHUa afnkaHoB
M3 ankunranoreHnooB  (peakumsa  Bropua), OekapbOKCUAMPOBAHMEM  COMen
KapOOHOBbLIX KWCMOT M 3MEKTPONIM30M PacTBOPOB cofler KapObOHOBbLIX KWCIOT.
HaxoxkaeHue ankKaHoB B Mpupoae M NpMMeHEHWe anikaHoB.

LinknoankaHbl. CTpoeHme MoneKkyn UuumknoankaHoB. O6uwaa dopmyna
UMKNOanNKaHoB. HoOMeHKNnaTypa UMKNOanKaHoB. W3oMepusa  LMKIOANKAHOB:
YrNepPOOHOro CKeneTa, MeXK/acCcoBas, MPOCTPaHCTBEHHAA (LMC-TpaHC-u3omepua).
Hanps)>keHHble 1 HeHanpaXXeHHble LMKbl. Cneundrka CBOMCTB LIMKNOANKAHOB C
ManblM pPa3MepoOM LKMKIa. XMMUYECKME CBOMCTBA LIMKMOMpPOMaHa: ropeHune, peakumm
npucoegmHeHns (rmapupoBaHme, NpMcoegmHeHMe rafioreHoB, ra1oreHoBoO4OPOA0B,
BOObl) W  UMKAOrMEKCaHa: ropeHune, peakunMn  pagukanbHOro  3aMelleHus
(xnopupoBaHMe, HUTPoOBaHMeE). [lonydeHMe UMKNOANKaHOB M3  aflkaHOB U
AuvranoreHanKaHoB.

AnNKeHbl. DNEKTPOHHOE UM MPOCTPAHCTBEHHOE CTPOEHWE MOMEKYbl 3TUNEHA.
sSp2-rmbpumnamnsauma opbuTanem aToMoB yrnepoga. o- U T-cBa3u. FOMOMormyeckmni pag,
n obwaa dopmyna ankeHoB. HoMeHkNaTypa anKeHoB. WM3oMepusa ankeHoB:
YrNepoOOHOro  CKeneTa, MOMIOXXEeHMA  KpaTHOM  CBA3M,  MPOCTPaHCTBEHHAsA
(reomeTpumyeckasn m3omepuma nnm LUMC-TpaHC-M30Mepus),  MEXXKaccoBas.
DduUsnyeckme CBOMCTBA alTIKEHOB.

XnMmyeckme CBOMCTBaA aIKEHOB. Peakumm 31eKTPOodUNbHOro NnpucoeamnHeHmsa
Kak cnocob6 nonyyeHua  GYHKUMOHANbHbIX  MPOWM3BOAHbLIX  YrNeBOO4OPOOOB:
rmapuvpoBaHMe, raforeHnpoBaHue, rMaporanoreHMpoBaHme, rmgpaTaLmsa arKeHoB.
MpaBuno MapKOBHMKOBA M ero 06bsCHEHME C TOYKM 3PEeHUS IMEKTPOHHOM TEOPUN.
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PagunkanbHoe nMpucoeavHeHre 6pomMoBoOOpPOda K aflkeHaM B MPUCYTCTBUM
nepekncen. OKMUCNeHME aflKeHOB: FrOpPeHne, OKUCEHME KMCNOPOLOM B MPUCYTCTBUM
xnopuaoB nannagua (I1) m megm (Il) (Bakep-npouecc), okKMcneHme KMcaopogom B
NPUCYTCTBMKM  cepebpa, OKUCNEHME TFOopPAYMM  MOAKMUCMEHHbIM  PAcTBOPOM
mepMaHraHata Kanug, OKWMCNEeHMEe MepMaHraHaToM Kanusa (peakuma BarHepa).
KauecTBeHHble peaKLMKM Ha OBOMHYIO CBSA3b.

MNpoMblLlLNEeHHbIe M NabopaTopHble CMOCOObI MOMyYeHUsA afnkeHoB. NonyyeHne
A/IKEHOB W3 aflkaHOB, CMWMPTOB, rafioreHasikaHoB, AUranoreHankaHos. [lpaBuio
3anuesa. lNMNonnMepmsaumsa ankeHoB. NonmMMepmsaumnsa Ha KaTanmsaTtopax Lurnepa-
HaTTta. MNonuaTuneH Kak KPYMHOTOHHAXXHbIM MPOAYKT XMMUYECKOro NMPOM3BOACTBA.
NMprMeHeHWe anKeHOoB (3TUNEH U MPOMUEH).

AnkagueHbl. Knaccndumkauma ankagmMeHoB Mo B3aMMHOMY PACMONOXEHUIO
KpaTHbIX CcBA3en B Monekyne. OCOBeHHOCTM 3M1EKTPOHHOIrO M MPOCTPAHCTBEHHOIO
CTPOEHMSA COMPAXKEHHbIX ankagmeHos. O6uwaa dopMyna ankagmneHoB. HoMeHkNaTypa
M m3oMepua ankagmeHoB. DU3MNYECKME CBOMCTBA aflkaAMeHoB. XMMUYecKkue
CBOMCTBA aNlKagMEHOB: peaKkumnm npucoegMHeHna (rmpopvpoBaHue,
ranoreHnpoBaHue), ropeHnsa un nonumepmsaumn. 12- un  l4-npucoegnHeHume.
MNonyyeHwe ankagmeHoB. CMHTe3 ByTagmeHa 13 6yTaHa 1 3TaHonNa.

MNonumepusauma. Kayudykmn. Bknag CB. JlebegeBa B nonydeHue
CUHTETUYECKOro Kaydyka. BynkaHusaumsa KaydykoB. Pe3nHa. MHoroobpasme BuaoB
CUHTETUYECKMX Kay4yKOB, X CBOMCTBA U NPMMEHeEHMe.

ANKUHbI. 1eKTPOHHOE N MPOCTPAHCTBEHHOE CTPOEHME MOSIEKY bl aLeTUeHa.
sp-rmbpumamnsauma opbutanem aTtoMoB yrnepopa. [omMonormdyeckum psag M obuias
dopMyna ankmHoB. HoMeHKknaTypa ankKuMHOB. M3oMepuma anKWMHOB: YriepogHOro
CKeneTa, MOMOXEHMSa KpPaTHOM CBA3M, MexxknaccoBasd. DU3MYECKME CBOWUCTBA
ANTKMHOB.

XnUMmyeckme CBOMCTBA alNKWMHOB. PeakuuMKM npucoegunHeHMsa Kak crnocob
MOYYEHUS MOMMMEPOB M OPYrUX MOMe3HbIX NPOAYKTOB. MMapupoBaHue. Peakumm
npucoegmHeHMa ranoreHoB, rafloreHoBo4OPOAOB, BOAbl. TpumMmepusauma u
aMepunsauma auetuneHa. Peakumm 3amMelleHnsa. KMCNoTHble CBOMCTBA afIKMHOB C
KOHLEBOW TPOWMHOW CBA3blo. AueTunieHmabl. OKUCIEeHMe aNKMHOB PacTBOPOM
nepMaHraHata Kkanua. FlopeHune aueTmneHa.

Mony4yeHwe aueTueHa NUMPOIN3oM MeTaHa M KapbuaHbiM MeToaoM. CUHTe3
ANIKMHOB  aNKUNMPOBaHMEM aueTunnaooB. TlpuMeHeHue aueTuneHa. [opeHue
aLeTuneHa KakK UCTOYHUMK BbICOKOTEMMEPATYPHOro nfiaMeHun O79 CBapKU U pPe3Ku
MeTasnoB.

ApeHbl. NcTopma oTKpbiTna 6eH3ona. CoBpeMeHHble npencraBneHma o6
3MEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHnn 6eH3ona. Obuwas dopMyna apeHoOB.
M3oMepua M HOMeHKNaTypa romMonoroB 6GeH3ona. M3omepua OM3aMeLlleHHbIX
6eH30M10B Ha NpuMepe Kcunonos. PUsmyeckme cBoOMCTBa 6eH3ona.

XUMmyeckme cBomcTBa 6eH3ona. Peakumy 3amMelleHna B 6eH30MbHOM aape
(anekTpodunbHOEe 3aMelleHMe): rafioreHNpPoBaHNE, HUTPOBaAHME, anKUIMPOBaHME.
Peakumn npucoegmHeHuna K  6GeH3ony (rmapuvpoBaHWe, ranoreHmpoBaHue
(xnopmpoBaHMe Ha cBeTy)). Peakuma ropeHma. OCOBEHHOCTU XMMUYECKMX CBOMCTB
anKMN6eH30M10B Ha MpuMepe Tonyona. B3aMMHoe BnvsaHME aTOMOB B MoNeKyne
Tonyona. [lpaBwna oOpueHTauuM 3aMecTuTener B peakumax 3aMelleHus.
XnopupoBaHue Tonyona. OKUCNeEHME anKunbeH30/10B PACcTBOPOM MepMaHraHaTa
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Kanua. [anoreHMpoBaHWe ankunbéeH3onoB B OOKOBYIO LUeMnb. HuTpoBaHue
HUTpPOGeH30NMa.

Mony4yeHwe 6eH30Ma 1 ero roMos10roB. NpuUMeHeHne roMmonoros 6eHsona.

FeHeTMYecKaa CBA3b MeXay pPasfIMYHbIMKM - KlaccaMu  YyrneBoOopOLOB.
KayecTBeHHble peaKLMmM Ha HenpeaenbHble yrNeBo4opoabl.

MpupoaHble NCTOYHMKKM YrNeBogopoa0B. NpMpoaHbIi M MONYTHbLIN HEDTAHOMN
rasbl, X COCTaB M MCMoNb3oBaHMe. HedTb Kak cMech yrneBogopoaoB. CocTaB HedpTH
n eé nepepabotka. HedtenpoayKTbl. MNepBUUHaa nepepaboTka HedTU. NeperoHka
HedTn. OKTaHOBOe 4umcno OGeH3mHa. OxpaHa OoKpyykatolwen cpedbl nNpu
HedTenepepaboTke U TPAHCMNOPTUPOBKE HedpTeENPOOYKTOB. KaMeHHbIN yronb.
KokcoBaHuMe yrna. MNasnoukaumsa yrng. dKonormdeckme npobnembl, BO3HUKaOLLME
MpPW MCMONb30BaHUM yrNa B Ka4ecTBe TOMNMBa.

BTopuuHag (rnybokas) nepepaboTka HedTU. KpeKUHr. PUDOPMUHT.

anoreHoMpomn3BoAHble YrNeBOOOPOOAOB. PeaKuMM 3aMelleHna rajjoreHa Ha
FMAOPOKCUM, HUTPOrpymnny, uMaHorpymnny. [OenctBue Ha rasoreHnpom3BoaHble
BOOHOIO U CMMPTOBOro pactBopa wenoyun. CpaBHeEHME peakKLMOHHOM CMOCOBHOCTM
anKun-, BUHMWI-, deHun- % 6eH3MnranoreHMaos.. B3anmMopgemncrteume
AWranoreHanKaHoB C MarHMeM M UUMHKOM. [loHATME O MeTannoopraHMYyecKmx
coegunHeHMax. MarHmmopraHmyeckme coegunHeHus. PeakTunB MpuvHbApPAa.
Micnonb3oBaHMe ranoreHnpomM3BoaHbIX B ObiTy, TEXHUKE U B CUHTE3e.

Tema 4. Kucnopopconepixawme opraHM4eckue coeguHeHus.

CnumpTtbl.  Knaccumdwkaumsg, HOMEHKNaTypa W mM3oMepuda  ChMPTOB.
FomMonornyeckmnm pag v obuwaa dopmyna npefaenbHbIX OQHOATOMHbIX CAMPTOB.
du3myeckme CBOMNCTBA MNpeaenbHbiX OOHOATOMHbIX CNMPTOB. BogopogHasa cBa3b
MeXkaoy MonekynamMm u  ee  BNMgHME Ha PU3MYECKMe CBOMCTBA CMNMPTOB.
dun3nonormyeckoe [HencTBMe MeTaHona W 3TaHoNa Ha OpraHM3M  YenoBeka.
MPOMBbILWNEHHbIN CUHTE3 MeTaHona. [llonydeHuMe 3TaHoNa: peakuua O6poXxeHUs
FHOKO3bI, FTMAapaTauma aTuneHa. NpumMeHeHMe MeTaHona U aTaHoa.

XUMmMyeckme CBOMCTBA CMMPTOB: KMUCMOTHblE CBOWMCTBa (B3aMMOOEMNCTBME C
HaTPMeM KakK Ccnocob YCTaHOBMEHWS Hanuuma TUMOPOKCOrpymnmbl); peakumm
3aMelleHnsa  TUOPOKCUNbHOM rpynnbl Ha raforeH Kak crnocob nonydyeHus
PacCTBOPUTENEN; MEXMONEKYNAPHaaA W BHYTPUMONEKYNApPHAa Aermgpartaumns;
obpaz3oBaHMeE CNOXKHbIX 3PUPOB C HEOPraHMYECKUMIM M OPraHUYECKUMU KMCNOTaMU;
ropeHue; okmcneHme okcmgom meaum (I), nogKMcNeHHbIM PacTBOPOM MepMaHraHaTa
Kanmsa, XPOMOBOW CMECbIO; peaKLUMM YyrneBogopOoaHOro pagunkana. ANKOronaThbl.
MmMaponums, anKunmMpoBaHme (CMHTE3 MPOCTbIX 3GMPOB Mo BumnbamcoHy). MpocTble
a3PMpPbl KaK WM30OMepbl MNpeaenbHbiX OOHOATOMHbIX chupToB. CpaBHeEHME KX
PU3NYECKMX N XMMUYECKMX CBOMNCTB CO CMpPTaMm. PeaKuma pacllenneHma NpocTbiX
3PMPOB MOOOBOAOPOAOM.

MHOroaToMHble CMUPTbl. DTUNEHITIUKONb U TNULEPUH KaK MNpeacraButTenm
npenenbHbIX MHOMOATOMHbIX CAMPTOB, UX PU3INYECKME U XMMUYECKME CBOMCTBA.
KayecTBeHHaa peakuMa Ha MHOroaTOMHble CMUPTbl U €€ MPUMEHeHUe [Ong
pacro3HaBaHMSA rMMLEPUHA B COCTaBe KOCMETUYeCKMx cpencTts. CMHTE3 AMOKCaHa 13
ITUNEHINMMKONA.  TOKCUMYHOCTb  3TUNEHrNMKona. [MpakTunyeckoe MNpUMeHeHue
3TUNEHININKONA U FMLEPUHA.

®eHonbl. CTpoeHMe, M30Mepmsa U HoOMeHKNaTypa GeHonoB. BlanMHoe BInAHME
aToMOB B Morsekyne deHona. OuMsnyeckme m xMMMUYecKMe CBOMCTBaA deHona u
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Kpe30/10B. KUCMOTHble CBOMCTBA GEHONOB B CPABHEHUM CO CNMPTAaMU: peakumm ¢
HaTpWeM, MMOPOKCMAOM HaTpua. Peakumn 3aMelleHma B OGeH30/1bHOM  Komblie
(ranoreHnpoBaHMe  (bpoMMpoBaHMe), HUTpoBaHMe). OkucneHne  ©HeHooB.
KauecTBeHHble peaKumm Ha deHon. NMonydyeHne deHona. NpumMeHeHmne peHona.

KapboHunbHble coeauMHeHuna. Anbaervabl WM KETOHbl. DNeKTPOHHOoe U
MPOCTPAHCTBEHHOE CTpOeHMe KapOOHWNbHOM Trpymnnbl, €e MNOAAPHOCTb M
nonapusyemMocTb. Knaccnoukauma anbgerngoB 1 KeToHoB. CTpoeHMe npeaenbHblX
anbaoernaooB. [OMoOMoOrMyeckMm psan, HOMeEHKNaTypa, MU3oMepusa  npeaenbHblX
anbaermnaoB. CTpoeHre MOoMeKysbl aueToHa. FOMOoMorMyeckuni pan, HoMeHknaTypa m
n3omepma ketoHoB. O6uwaa dopmyna npenenbHblX anboerMogoB M KeTOHOB.
dusnyeckme ceoncTBa popManbaermaa, auetanboernaa, auetoHa. NoHaTre o KeTo-
€HONMbHOM TayTOMepuKM KAPOOHUMbHbLIX COeAUHEeHUN. XUMUYEecKMe CBOMCTBaA
npenenbHbIX anbOerngoB M KETOHOB. Peakumun npucoegMHeHUa BoAbl, CMMPTOB,
LMaHoBogopoaa v rmgpocynbduTa HaTpma. CpaBHEHME peaKLMOHHOM CMOCOBHOCTM
anbOernaooB M KETOHOB B peakumax NpmcoegmHeHma.

XUMmMyeckme CBOWMCTBaA MpeaenbHbIX anbOerMgoB M KeToHOB. Peakuwmm
3aMelleHMa aToMOB BoAopoda MNpu  o-yrepogHOM  aTOMe Ha  rasoreH.
MNonnmepusauma  dopmanbgermga W auetanbgermga.  CWMHTE3  CNMPTOB
B3aMMOAENCTBMEM KapPOOHUMNbHbBIX COEAMHEHMIN C PEAaKTUBOM [pUHbAPA. OKUCEHNE
KapOOHWMNbHbIX coeguHeHUn. OCOBEeHHOCTU peakLUMMU OKUCNeHUa  aleToHa.
CpaBHeHMe OKUCNEHWA anbOernooB U KETOHOB. MapupoBaHue. BocctaHoBneHme
KapOOHUMbHbBIX COeAUHEeHUM B CMMPTbl. KayecTBeHHble peaKuuM Ha anbaernaHyto
rpynny (peakuma «cepebpaHoro 3epkana», B3aMMoaenCcTBME C MMAOPOKCUOOM Meam
(I1)). OcobeHHOCT opManbaermnga. lonyyeHre npepenbHbIX anbaervaos:
OKMUCNEHME CMUMPTOB, rMapaTauma aueTuneHa (peakuua KydepoBa), OKMCIEHMEM
3TUMEHa KMCNOPOAOM B MPUCYTCTBMKM xnopuga nannagmsa (I1). NMonydyeHmne aueToHa
OKMCNeHMeM nMponaHona-2 M pasfioXkeHWeM KanbLuMeBoM Wnm 6GapueBow Cconm
YKCYCHOM  KMUCMOTbl. TOKCMYHOCTb anbAermnaooB. BaHenwume npencraBuUTenm
anbOernooB M KeToHOB: dopManbaervg, YKCYCHbIM anbgerng, aueTtoH u  ux
MpPaKTUYeCKoe NCMOob30BaHME.

KapboHoBble KMcnoTbl. CTpoeHWe npenenbHbiX OQHOOCHOBHbIX KapOOHOBbIX
KnucnoT. Knaccudukaumsa, wm3omMepua M HOMeHKNaTypa KapOOHOBbIX KMUCMAOT.
DNeKTPOHHOEe U MPOCTPAaHCTBEHHOE  CTpOoeHMe  KApOOKCUMbHOM  rpynmbl.
roMonormyeckmin pan 1 obuwas dopmyna npeaenbHbiX OOHOOCHOBHbIX Kap6OHOBbIX
KMcnoT. dursmyeckme CBOMCTBA NpenenbHbIX OOHOOCHOBHbIX KAapBOOHOBbLIX KUMCMOT Ha
npMMepe MypaBbWHOM, YKCYCHOW, MPOMMOHOBOW, NaribMUTUHOBOWM U CTeapUHOBOWM
KncnoT. BopgopogHble CBA3M, accoumauma KapOOHOBbLIX KUCMAOT. XUMUYecKue
CBOWCTBA MNpeaenbHbiX OQHOOCHOBHbIX KapOOHOBbLIX KMCMOT. KMCNOTHbIe CBOMCTBA
(M3MeHeHWe OKPaACKM MHOMKATOPOB, PEAaKLUMM C aKTUBHbIMU MeTaiSlaMn, OCHOBHbIMU
OKCMOAMU, OCHOBAHUAMMU, cOoNaAMM). VMI3MEeHeHMe CUuMbl KAapPOOHOBbLIX KUCAOT Mpu
BBEOAEHMMN OOHOPHbIX M aKLLENTOPHbIX 3aMecTuTenen. BsanMmogemcreme KapboHOBbIX
KWUCMOT CO cnupTaMu (peakumsa atepudbmrkaumm), obpaTUMOCTb pPeakLmMm, MexaHn3Mm
peakunun atepudmKaumm. NanoreHMpoBaHMe KapOOHOBbLIX KUCMOT B BOKOBYIO Liemb.
OCcoBeHHOCTU XMMUYECKMX CBOMCTB MyPaBbUHOM KMCMOTbI. [onydeHme npenenbHbix
OOHOOCHOBHbIX KAapOOHOBbLIX KWUCMOT.: OKWUCMEHMWE anbaernaoB, OKWMCIeHMe
MePBUYHbBIX CMMPTOB, OKUC/IEHME aNlKaHOB WM aNKEHOB, MMOPOM30M FreMMHaNbHbIX
TpuranoreHMaoB. NonyyeHre MypaBbMHOM M YKCYCHOM KMUCMOT B MPOMbILLUIEHHOCTU.
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NMpUMeHeHMne MypPaBbUHOM U YKCYCHOWM KMCMOT. Bbicline npenenbHble KapboHOBbIE
KMCNOTbI.

DOYHKLUMOHaNbHbIE MPOM3BOAHbIE KAPOOHOBbLIX KMUC/OT.

XnopaHrmagpuabl U aHrMapuabl KapOoHOBbLIX KUCAOT: NoaydeHune, rmaponms.
MNonyyeHme CNoXXHbIX 3PMPOB C NCMOMb30BaAHMEM X/1OPaHIMOPWOO0B M aHIMOAPWO0B
KMCNOT.

CnoxxHble a2¢pupbl. CTPOeHMEe, HOMEHKNATypPa U M30OMepUsa CIOXKHbIX 3PMPOB.
CnoxkHble 2PMpPbl KakK M30Mepbl KapOOHOBLIX KMCMOT (MeXKnaccoBad M3omMepus).
CpaBHeHMe GU3NYECKMX CBOMCTB U PEAKLLMOHHOM CMOCOBHOCTM CIIOXKHbIX 9PUPOB U
M3OMEPHbIX MM KAPOOHOBbLIX KWCMAOT. MAOPONM3 CMOXHbIX 3dKMpoB. Crnocobbl
MONYYEHMSA CMNOXKHbIX 3bUPOB: aTepndmrKaumsa KapOboOHOBBIX KUCIOT, auMnpoBaHme
CMMPTOB M aNKOrofiadToB ranoreHaHrmpmagamMm v aHrmgpuoamMun, ankunmpoBaHue
KapOOKCMNAT-MOHOB. NMpPUMEHeHMe CMOXHbIX 2PUPOB B MULLEBON U NapdoMepHOMN
MPOMbILUIEHHOCTW.

AMMObl KAaPOOHOBbLIX KUCMOT: MOy4YeHME 1 CBOMCTBA Ha NpUMepe aueTaMmmaa.

Conm KapbBOHOBbLIX KWCMOT, UX TepMUYECKoe pPas3fioXXeHre B MPUCYTCTBUM
wenodmn. CUHTe3 KapOOHUMbHbIX COeOUHEHUMW Pa3NOXXEHUMEM KalbLMEBLIX COMNewn
KapOOHOBbIX KMCMOT.

MHoroo6pa3sve Kap6boHOBbIX KMCMOT.

HenpenenbHble M apoMaTUYECKME KUMCAOTbl: OCOBEHHOCTU KX CTPOEHUA U
CcBOWCTB. NMpnMeHeHMne 6eH30MHOM KMCMOoTbl. Bbicluve HenpeaenbHble KapboHOBbIE
KMCNOTbI.

[BYXOCHOBHble KApPOOHOBbIE KWCMOTbl: 0bUWMe Crnocobbl  MonydYeHus,
OCOBEHHOCTU XMMUYECKMX CBOMCTB. LllaBeneBaa © ManoHOBas KMUCMOTbl Kak
npeacraBuUTen OMKaAapPOOHOBbLIX KUCIOT. ApoMaTmyeckme OAMKapOOHOBbIE KUCAOThI
(pTaneBas, nsodTtaneBas n TepedTaneBada KMCIOThI).

MNoHATUE O TMOPOKCUKAPOOHOBbBIX KMCNOTaX U UX MPeacTaBUTENAX — MOTOYHOWM,
MMOHHOM, A6MTOYHON N BUHHOM KMCMOTax. 3Ha4YeHune 1 npuMeHeHmne KapboHOBbIX
KMCNOT.

TemMa 5. A30T- U cepocoepralime coeguHeHuUs.

HutpocoeoAMHEHMA. DMEKTPOHHOE CTpPOeHMe HUuTporpynnbl. [lonydeHue
HUTPOCOEeAMHEHNW. BOCCTaHOBMEHME HUTPOAPEHOB B aMWHbL. ApoMaTuyeckume
HUTpocoeOMHeHusa. B3pbiBYaThle BeLLECTBa.

AMUHbBI. Knaccudumkauma no Tuny YrneBOoOOPOAHOro paguvkana u yucny
aMUHOrpynn B MOJIeKyne, HOMEeHKNaTypa, W3oMepura aMUHOB. [lepBUUHbIE,
BTOPUYHbIE U TPETUYHbBIE aMUHbl. DMIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUe
npenenbHbiX aMUHOB. DU3MYECKMe CBOMCTBA aMUHOB. AMUMHbI KakK opraHu4yeckume
OCHOBaHMA: peaKkumm ¢ BoAoW, KMcnoTaMu. Conm ankMnaMMoHmsa. Peakumsa ropeHmns
AaMUHOB. ANTKUIMPOBaHWE M auUINPOBaHME aMUHOB. PeaKLMmM aMUHOB C a30TUCTOM
Kncnoton. MonydyeHme aMMHOB aNKUIMPOBAHMEM aMMKMaka U BOCCTAaHOBNEHUEM
HUTPOMPOM3BOAHbIX YrNEBOOOPOOOB, W3 CrNMPTOB. [IpUMMEeHeHue aMUHOB B
dapMaLEeBTUYECKOW MPOMBbILLIEHHOCTU.

ApoMaTnyeckme aMunHbL. AHWUNMH KaK NpeacTtaBUTeNb apoMaTUYECKMX aMUHOB.
CTpoeHuMe aHunmHa. BlauvMHoOe BnMaHWe rpyrnn aToMOB B MOJeKyne aHuinHa.
BnanaHune 3amectutenem B apoOMaTUMYeCKOM aape Ha KWMCNOTHble M OCHOBHbIE
CBOMNCTBa apuiaMmMHOB. [puUYMHbI OcnabneHna OCHOBHbIX CBOMCTB aHUIMHaA B
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CPaBHEHUM C aMMHaMU npefenbHoro paga. XMMUYECKMe CBOMCTBA aHUIMHA:
OCHOBHble CBOMCTBa (B3aMMOLEMNCTBME C KWUCAOTaMW); peakuMm 3aMelleHUns B
apoMaTUYyecKoM gqape (ranoreHmpoBaHue (B3aMMogencTBMe C¢ BPOMHOM BOOOW),
HUTPOBaHME (B3aMMOOENCTBME C a30THOM KMCOTOM), cyNbdurpoBaHmMe; OKMCEHME,
aNKUNMpoOBaHME N auMINPOBaHME MO aTOMy a30Ta). lNonyyeHne aHMAMHa (peaKums
3UHUHA). AHUIUH KaK Cbipbé /19 NMPOM3BOACTBA aHUTMHOBbLIX KpacuTenen.

FeTepouunknbl. DypaH WU MOUPPON  KakK MNPeacTaBuUTenM MNATUYNEHHbIX
reTepoLMKIOB. Mpupona apOMaTUYHOCTU NATUYNEHHbIX reTepoLMKIOB.
DNEKTPOHHOE CTPOEHME MOMEKYbl MMPPOA, apPOMaTUYECKMM XapaKTEP MOMEKY/bI.
KncnoTHble cBOMCTBa NMppona.

MMPMOMH KaK NpeacTaBUTENb LWECTUYNEHHbBIX FETEPOLMKIOB. DNEKTPOHHOE
CTPOEHME MONEKybl NMMPUOMHA, apOMaTUYECKMIM XapaKTep Monekynbl. OCHOBHble
CBOMCTBa NupwamHa. Pasnuume B MNPOABNEHMM OCHOBHbLIX CBOMCTB MMppona M
npuanHa. PeakuuMm nuvpuanHa: 3neKTpodunbHoe 3aMelleHue, rmapupoBaHume,
3aMelleHre aTOMOB BOAOPOAA B a-MOMOXKEHMWM Ha TMAPOKCOorpynny. NMMKONMHbI 1 nX
OKMcNneHume. KeTo-eHoNbHaa TayToMepmsa a-rmapoKcunmpuamnHa. lNpencraesneHme ob
nMmugasone, NnunNepuanHe, NTMPUMMONHE, HUKOTUHE, aTPOoMNMHe, NypUHe, NyPUHOBbIX
M MMPUMUNONHOBbBIX OCHOBaHUAX.

Tema 6. BUonornyeckmn aKTMBHbIE BelLLeCcTBa.

Yrnesopgbl. O6waa dopmyna yrnesonos. Knaccnomkauma yrneBonoB. MoHo-,
ONUro- M nonucaxapugbl. [NpuMeHeHMe © 6Guonormyeckas pPonb Yri1eBOOAOB.
OKMCcNeHme yrneBogoB — MUCTOYHUK SHEPTUM XKMBbIX OPraHM3MOB.

du3myeckme CBOMCTBA M HaxOXOeHWe yrneBogoB B nMpupoae (Ha npumepe
FMOKO3bl U GPYKTO3bl). JIMHENHAA U UMKAIMYecKas GOpPMbl MHOKO3bl M QPYKTO3bI.
MnpaHo3bl U dypaHo3bl. DopMynbl Duepa 1 Xeyopca. NoHATUE O TayTOMEPUM KaK
BMOE N3OMEPUMN MEXAY LIMKIMYECKOW M NTNUHENHOM dopMaMm. DpPyYyKTo3a KaK M3oMep
FNOKO3bl. PM603a 1 ge3okcmpmnbo3sa.

XMmMyeckme CBOMCTBA THOKO3bl: OKUCIEHME XNOPHOWM UM 6POMHOM BOOOW,
OKMCNEHME a30THOM KWMCNOTOW, BOCCTAHOB/IEHME B LWECTUATOMHbIM  CIUPT,
auMnIMpoBaHMe, anKUNMpoBaHWe, Kn3oMepm3aumd, KadyecTBEHHble peaKuUMM Ha
FOKO3Y (3KCMepUMEHTanbHble AOKa3aTeNbCTBa HAaIMYMa anbaernaHoOM 1 CMUPTOBbLIX
rpymnn B MMOKO3e), CMMPTOBOE M MOSIOYHOKKMCI0e BpoykeHMe. MonydeHmne rmoKo3bl.

Oucaxapmabl. Caxapo3a Kak MNpeacrtaBuTeb  HEBOCCTAHABNMBAKOLWLMX
ancaxapunaoB. CTpoeHue, dusmyeckme m XmMMmnyeckme CBOMCTBa Caxapo3bl. [Maponms
anvcaxapunaos. NonyyeHne caxapa M3 caxapHOM cBeK/bl. [TpMeHeHMe caxapo3bl.

Monucaxapwuabl. Kpaxman, rnamMkoreH W LUenano3a kKak 6buonornmyeckme
nonuMepbl. KpaxMan KakK CMeCb aMUo3bl U aMWIOMEKTUHA, ero eusmnmyeckme
CBOMCTBa. XMMUYECKME CBOMCTBA Kpaxmana: rmaposms, KayecTBeHHada peakumsa C
MoooM n eé npuMeHeHre Onda OOHapyXXeHWsa Kpaxmana B NpoayKTax MUTaHMUA.
Llenntonosa: cTpoeHmne n dUsndeckme cBomcTea. XMMMUYECKME CBOMCTBA LLEetoN03bl:
rMAOPoOnn3, obpasoBaHMe CNOXKHbIX 3PMPOB. NMprMeHeHMe Kpaxmana U Lenaonosobi.
lNpaKTMYecKoe 3HaYeHMe NoamMcaxapmoos.

XXupbl Kak CMoXHble 3PUpbl MUUEPUHA W BbICLUMX KapOOHOBbLIX KWUCMAOT.
PacTuTenbHble M >XUBOTHbIE »MPbl, UX cocTaB. DU3MYECKME CBOMCTBA >XMPOB.
XUMMYeckme CBOMNCTBA MXWMPOB: IMOpMpoOBaHWe, OKUCNeHue. [mMaponms  unum
OMbINIEHME MPOB KaK Crnocob MPOMbIWIEHHOro MofyyYyeHus conen  BbICLUMX
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KapOOHOBbLIX KUCNOT. TMAOPOreHm3aumsa >xMpoB. NpUMeHeHMne >XMpoB. Mbifid Kak conm
BbICLLUMX KapBOHOBbIX KMCMOT. MotoLme CBOMCTBA Mblfa.

AMUHOKMCIOTbI.  CoCTaB, CTpoOeHMe U1  HOMEHKaTypa aMWMHOKUCIOT.
FfoMonornyeckmnm  pan  npegesbHbiX  aMUHOKKMCAOT. WM3oMepusa npefenbHbix
aMUHOKMCAOT. OnTuyeckas um3omMmepua. Dusmyeckme CBOMCTBa MNpenesibHbIX
AMUHOKMCOT. OCHOBHbIE aMMUHOKKMCOTbI, 06pa3ytoLime 6enkm. Cnocobbl NonydyeHua
AMUHOKMNCAOT. AMUMHOKUCAOTbI KakK aMPOoTepHble OpraHU4Yeckme coegunHeHus,
paBHOBECUS B pacTBOPaAx aMUHOKMUCAOT. CBOMCTBA aMWHOKWUCIIOT: KUCMOTHble U
OCHOBHble CBOWCTBA; auUWIMPOBaHME aMUHOrpynnbl; 3TepundrUKaumg; peakumm c
A30TUCTOM KMCNOTOW. KayecTBEHHbIE peaKuMM Ha aMUHOKUCIIOTbI C MMOPOKCUOO0OM
Meam (1, HUHIMOPWHOM, 2,4-ONHUTPOPTOPOEH30MOM. Cneumndunyeckme
KaueCTBEHHbIE peaKLMM Ha apoOMaTUUYECKME U FeTEPOLUKITNYECKME aMUHOKMCIOTbI C
KOHLUEHTPUPOBAHHOM a30THOWM KMCMIOTOM, Ha LUUCTEMH C aueTtatoM cBuHUa ().
Buonormyeckoe 3HadeHme a-aMMHOKKMCIOT. O61acTu NprUMeHeHMa aMUHOKMCOT.

MenTunabl, X cTpoeHue. MNMenTunaHas cBa3b. AMUOHbIM XapaKTep nNenTuoHoOm
cBa3n. CMHTe3 NenTnaoB. [Maponms nenTruhos.

Benkn kak npupoAHble 6Guononmmepbl. CocTaB W CTpoeHune OGenKoB.
MNepBUYHas CTPYKTYpPa 6enKoB. XnMmnyeckme MeToAbl yCTaHOBMeHMA
AMUHOKMCOTHOINO COCTaBa M MnocnegoBaTeibHOCTU. DePMEHTATUBHbLIM TMOPOMNS
6enkoB. BTopMYHaa CTpPyKTypa O6enKoB: a-Cruvpanb, B-CTPYKTypa. TpeTunyHas u
yeTBepTUYHaaA CTpykTypa 6enkoB. OucynbduaHble MOCTUKKM, MOHHbIE W BaH-gep-
BaanbCcoBbl (rMOPOPOOHbIE) B3aMMOOENCTBUA. XUMUUYECKMEe CBOMCTBa 6OeNnKoB:
rMaoponm3, AeHaTypauua, KadecTBeHHble (LBETHble) peakuMm Ha  6enku.
Buonormnyeckme yHKUMM 6ENKOB.

HyknenHoBble KMCNOTbl. Hykneo3smabl. HykneoTuabl. HyKNeMHoOBbIe KUCOTbI
Kak npupogHble nonnmepsbl. COCTaB M CTpOeHne HyKNeMHoBbIX KicnoT (OHK 1 PHK).
MMOpPONM3 HYKNEMHOBbIX KUCOT.

TeMa 7. BbicoKoMoneKynsapHble coeauHeHUs.

OCHOBHble MOHATUA BbICOKOMOJEKYNAPHbBIX COEAUHEHUIN: MOHOMED, MONTUMED,
CTPYKTYpHOE 3BeHO, cTerneHb nonmmepmsaummn. OCHOBHble Crocobbl nony4vyeHusa
BbICOKOMOJTEKYMAPHbIX cCoefMHEHWI: peaKkumnm nonMMepmsaumnm %
nonukoHgeHcaumm. CononmMmepmsauma. CTpoeHue U CTPYKTypa MNOoIMMepos.
3aBMCUMOCTb CBOMUCTB MOSIMMEPOB OT CTPOEHMA MOJSIEKY/.

Knaccndbumkaumsa nonmmMepoB: MaacTMaccehl (MAacTukKM), aMacToMepbl (KaydyKu),
BOSTOKHA, KOMMO3UTbI.

CoBpeMeHHble njacTMaccbl  (NAacTukKM)  (MONUSTUNAEH, MOAUMPONUIIEH,
MOAUCTUPON, MNOMUBUHUAXNOPWMA, GTOPONNAcT, MNoAMnaTUNeHTepedTanaT, aKpu-

OyTagmeH-CTUPObHbIN MNacTuK, nonnKapoboHaThl). TepMonnacTUYHbIE n
TepMopeaKTMBHble nonnmepsbl. PeHondopmManbaermgHble cMosbl. KOMMO3UTHbIE
MaTepuan.bl. MepcrneKTmBbI MNCMNOSIb30BaHMSA KOMMO3UTHbIX MaTepWManos.
Yrnennactuku.

TeMma 8. BewiecTBo.

CTpoeHMe BellecTBa. BakHenwme MOHATUA XMMUK. aTOM, MOJEKyNa,
OTHOCUTENbHas aTOMHas Macca, OTHOCUTENbHAA MOMeKynapHasa Macca, KONMYecTBO
BELLECTBa, MONApHasa Macca BellecTBa. [1pocTblie 1 CNoXHble BellecTBa. MeTannbl 1
HemMeTannbl. HeopraHunyeckmne 7] opraHun4yeckune BellecTBa. BelwectBa
MOMEeKYNAPHOrO M HEMOMEKYNAPHOIO CTPOEHUS.
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DNeKTPOHHaaA NpMpoaa XMMMYECKOW CBA3WM. DNEKTPOOTPMLATENBHOCTb. TUMbI
XMMMUYECKOWM CBA3M (KOBaneHTHasd, MOHHagA, MeTanuyeckas). KoBaneHTHaa CcBA3b
(HenonapHaa w nondapHasa). O6MEeHHbIN 1 OOHOPHO-aKLENTOPHbIM MexaHW3Mbl
06pa3oBaHMA KOBaNeHTHOW cBA3W. VIOHHAa CBA3b U MexaHU3M ee ob6pa3oBaHMA.
MeTannuyeckaa cBd3b. Kpuctanamyeckme U aMopdHble BellecTBa. Tunbl
KPUCTaNNIMYeCcKMX pPeLLeToK (aToMHada, MONeKynapHas, WMOHHaga, MeTannumyeckas).
3aBUCUMOCTb GU3NYECKMX CBOMCTB BELLECTBA OT TUMa KPUCTAN/IMYECKOM PELLETKM.
BopopoaHasa cBasb. MpUUYmMHbl MHOroo6pa3sna BeLLEecTB.

PacTtBopbl. PacTBOPMMOCTb TBEPAbIX BELLECTB, XWOKOCTEWM M Fa30B B BOAE.
HacblleHHble, HeHacbIWeHHbIE W MNepecbllleHHble pPacTBOpbl. [loHATME ©
KpucTtannormgpaTtax. Cnocobbl BblpaXXeHUs KOHLEHTpaLMM pacTBOpOB. MaccoBas
009 pacTBOPEHHOrO BeLLECTBa.

OducnepcHble cncTteMbl. KonnounaHble pacTBopbl. ICTUHHbIE pacTBOpbl. B3Becu
(cycneH3nm mn amynbcumn). 3onu, renn. 3ddekt TuHaana. Koarynauma. CrnHepesuc.
MNMprMepbl KONNMOMAOHbIX CUCTEM B MOBCEOHEBHOM XM3HMN.

DNEeKTPONUTUYECKaa gMccoumaumsa. NeKTponmnTbl. MoHbl (KAaTUOHbI M @aHMOHDI).
CreneHb guccoumaumn. CunbHble KM cnabble 21eKTPonuTbl, OCOBEHHOCTU KX
avccoumnaumm. OnpeneneHme BaXKHEMLLMX KIacCOB HEOPraHUYeCKMX CoeaunHeHMM
(oKCMOoB, KWCMOT, OCHOBaHWMM W CONEN) B CBETE TeOPUU NEKTPONUTUYECKOM
avccoumnaumm. uccoumauyma Boabl. KWCNOTHOCTb cpeabl (KMCNOTHasa, HEMTPanbHasa u
uienoyHaa cpena). BopgopogHbiM MokasaTenb. pH pacTBopa Kak MokasaTenb
KWMCNOTHOCTM cpendbl. MHAOWMKaTopbl (YHWMBEPCanbHbIN, MaKMyC, METUIOPaHX W
deHoNndTanenH).

Tema 9. XuMunyeckue peakuumm.

XnuMmyeckme peakummn. FOMOreHHble M reTeporeHHble peakumm. CKOpOCTb
peakuMm, €€ 3aBMCMMOCTb OT pPa3/IMYHbIX GaKTOPOB: MPUPOAbl pPearnpyoLmnx
BELLEeCTB, KOHLEHTpaLUMM pearmpylolmx BeLllecTB, TemmnepaTtypbl, naowagn
PeaKLUMOHHOWM MOBEPXHOCTU, HAaNMUMNA KaTanmsaTopa. Katanms. Ponb KaTanmsaTopoB
B MpMpoAe 1 NPOMbILLUNEHHOM NPOU3BOACTBE.

Ob6paTMMOCTb peakumn. XMMUMYECKOe paBHOBECME U ero CMelleHMne nopg
OENCTBMEM pPa3MYHbIX GaAKTOPOB (KOHLUEHTPALMUA peareHToB WM MNpPOAYKTOB
peakuMn, paBneHuve, TemnepaTtypa) AOa9 Cco34aHMa  OMnTUMalnbHbIX  YCNOBUMN
MPOTEKaHMA XMMMYECKMX npoueccos. MpuHumn Jle LWaTenbe.

PeaKuun B pacTBOpax 3MEeKTPONMTOB. PeakuUMM MOHHOro obmMeHa. YcrnoBus
npoTekaHua peakumii MOoHHOro obmeHa. KauecTBeHHble peakuuun. MNoHaTre o6
aHATUTUYECKOM XMMUN.

Mmaponums conew. MNMaponms No KaTUoHy, MO aHMOHY, MO KaTUOHY M MO aHMOHY.
Peakumsa cpefbl BOOHbIX pacTBOpPOB conen. O6paTUMbIM 1 HEOBPATUMbBIM TMOPONN3
conen. 3HadyeHue rmaponmsa B Bronormdyeckmx obMeHHbIx npoueccax. PacyeTt pH
Pa3/TMYHbIX CUCTEM.

OKUNCNNTENBHO-BOCCTAHOBUTENbHbIE  peaKkumn. TMpoueccbl OKWMCNeHUa WU
BOCCTaHoOBMeHUA. OKUCNUTENb W BOCCTAaHOBUTENDb. TUMUYHbIE OKUCIUTENU WU
BOCCTAHOBUTENW. [anbBaHUYECKME 3MNEMEHTbl M aKKyMynaTopbl. OKMCAUTENbHO-
BOCCTAHOBUTE bHbIE pPeaKLMM B MNpupoae, MPOM3BOACTBEHHbIX MpoLeccax u
YXU3HEOEeATENbHOCTM  OPraHM3MOB. JMEKTPONM3  PacTBOPOB M pacrlaBoOB.
NpUMeEHeHMe 21eKTPONM3a B MPOMBbILLNIEHHOCTM.
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TeMaTU4yeckoe njiaHnposaHue yqe6|-|oro npeamMeTa

YUyebHbln nnaH npeanosiaraeT 3aHATUA 2 Pa3a B Heaesto no 2 aKageMmyeckmx vaca.

Paspen/Tema

KonuyecTtBO
aKageMUnYeCKUX YacoB

MepBoe nonyroaue 10 knacca

BaneHTHOCTb 1 cTeneHb OKMNCeHna 2
Tumnbl cBa3en. CTpoeHMe BeLeCcTB C pa3fNYHbIM TUMOM

cBaseun 2
KonmnuecTtBo BellecTBa. MonapHasa Macca. PacyéTbl

yepes KOMYECTBO BeLLeCcTBa 2
KonnyectBeHHOe onmcaHmne cMmecen. MaccoBas,

MoOJibHas U 06bEMHaga OO KOMMOHEHTOB B CMeCU.

PacyéTbl ¢ Mcnonb3oBaHMEM MaccoBOM, MO/TbHOM U

O06bEMHOM O0onm 2
MNpeaMeT 1 3a0a4m opraHn4YecKom Xmmmmn. PeleHune

pacyeTHbIX 3aa4 Ha ycTaHoBeHWe GopMyrn

YyrneBoaopoaos 2
SNEKTPOHHOE CTPOEHNE N XMMUNYECKME CBA3M aTOMA

yrnepoga. NpocTpaHCTBEHHOE CTPOEHME OPraHNUYECKMX

coegnHeHnM 2
NcTopusa pa3BuUTMA opraHnyecKkom XmmMmmn. Teopus

XMMMUYECKOIOo CTPOEHMSA OpraHNYeCcKnx coegmHeHnm

A.M. byTnepoBa 2
M3oMepud. PelleHKe 3agad no teme «somMepumar 2
B3anMHoOe BNMAaHME aTOMOB M FPyrn aTOMOB.

DNeKTPOHHble 23DPeKThI 2
Knaccndumkaumsa opraHmMyeckmx BellecTts. f[omonorma 2
HoMeHKnaTypa opraHn4ecknx BellecTB. Knaccndoukauyma

M OCOBEHHOCTM PeaKLMM B OpraHMYeckom XMMmm 2
PelweHne 3agay no teMam «MN3o0Mepmsa» m

«HOMeHKNaTypa opraHnM4YecKkmnx BELLECTB» 2
AnkKaHbl: 00LLaa xapaKTepUCTMKa Knacca 2
XUMMYecKme CBOMCTBA aJIKkaHOB 2
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LiMKnoankaHbl: 00L1aa xapaKTepUCTUKa N XMMUYECKmne
CBOMWCTBA

AIKeHbI: O6I_I_I,a§| XapaKTepPUNCTUKa KJiaCCa

XMmyeckme CBOMNCTBa aflilkeHoB

AnKagmeHbl. Kayuyku

ANKWHbI: 06LLAA XapaKTepUCTMKa Klacca U XMMUYeckme
CBOWCTBA

ApeHbl: 06LLaa XxapaKTepurCcTMKa Kacca

XmmMumyeckme cCBOMCTBaA apeHoB

[[eHeTnYecKaqa cBA3b MeXxay pas/im4yHbIMMN KitaCCaMi
yrnesonoopononB

[[eHeTnYecKaqa cBA3b MeXxay pas/im4yHbIMMN KitaCCaMi
yrnesonoopononB

MpupoaHble UCTOYHUKK YINeBOAOPOO0B

raﬂOFeHOI'IpOVBBOJ:I,H ble yrnesogopononB

PelleHMe 3a0a4 Mo TemMe «xX1MMma yrineBogoponos»

CnunpTbl. NpocTble 3dupbl

XmmMumyeckme cCBOMCTBaA CnnMpTOB. MHOroaToOMHble CrnnmpTbl

deHonbl. XMMUYeckme cBomcTea GeHooB

Kap60Hw‘|bele coeUNHEHNA! obline XapPaKTeEPUNCTUKHN

XMmyeckme cBOMCTBa U MeTofdbl nosyyvyeHn4d
Ka p6OHl/IJ'I bHbIX COEONHEHUN

Kap6boHoBble KMNCNOThI

XMmyeckme cBOMCTBa U MeTofdbl nosyyvyeHn4d
Kap6OHOBbIX KNCNOT

CDyHKLI,l/IOHaJ'IbeIe npomn3BogHble Kap6OHOBbIX KNCNOT

PeweHme 3aga4 no teMe «MexkkraccoBas CBA3b
OopraHN4yecCKmnx coeam HEHUN»

KoHTponbHasa paboTa no TeMaM: « OCHOBbI OpraHnYecKomn
XUMUNU», «YTNeBoaopoabl», «<Kncnopoacogepyxallime
opraHunyeckme coegmHeHMa»
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UToro akageMmyeckKumnx 4yacoB 3a nonyroaue

72

BTopoe nonyroaue 10 knacca

HVITpOCOGJ:I,l/IHeHVIﬂI 0COBEeHHOCTU KJ1acCca, BaXXKHemLmne
XMMMUYECKMe CBOMCTBA. CepoopraHMk—leCKme
coeagnNHEHNA! 0CcobeHHOCTM KJ1acCcCa, BakHeuLIne

XMMUMYEeCcKmMe CBOMCTBa 2
AMUHBI: 0COBEHHOCTU Klacca, Ba)kHeMLwmne XxmumMmyeckume

CcBOMCTBaA 2
FeTepounKInYeckme coegmHeHmna: ocCobeHHOCTUM Kacca,

BaXkHeMLMe xmMmyecKme CBOMCTBa 2
PelleHune 3agad Mo TeMe «A30T- 1 cepocodeprKalime

opraHmyeckme coegnHeHna» 2
YrneBoabl. MoHOCaxapuabl: TMHENHbIE U LIMKNYECKMe

CTPYKTYpPbI 2
XMmMyeckme CBOMCTBA MOHOCaxapuaoB. [ucaxapuabl.
[Monuncaxapuibl >
Xunpbl. MotoLme cpencrea 2
AMUHOKMNCNOTbI 2
MenTtmabl. Benkm 2
HyKknemHoBble KMCNOThl. Hykneo3ngbl. HykneoTuabl.

Buonormnueckaqa ponb HyKNEeMHOBbIX KUCOT 2
KoHTponbHasa paboTa no TeMaM «A30T- U

cepocogeprKallme opraHMYeckme BeLlecTBay m

«Brnonormyeckn akTMBHbIE BeLLeCcTBa» 2
DHTANbMUSa M TEeMNSTOBOM 2P DEKT XMMUNYECKOW peaKLInm 2
3aKoH ['ecca. PelueHue 3aga4 no tTeMe «3aKoH Mecca» 2
DHTponusa. BTopoi 3aKoH TepMoaMHAMUKM 2
SHeprua Mbbca. Kputepr caMonpon3BObHOro

NpPOoTEKAHUSA peaKLmmn 2
PelwleHune 3agady no temMe «xXmMmyeckasd TepMogmHaMmnKar» 2
KnHeTnka NpoTeKaHUa XMMUYEeCKOM peaKLnM. 3aKoH

OencTBYOLWLMX Macc. KOHCTaHTa CKOPOCTU XMMMUYECKOMN

peakummn 1 eé pasMepHOCTH 2
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Mpasuno BaHT-NTodda. YpaBHeHMe AppeHunyca

PaBHOBecCKe XMMMUYECKOM peaKunmn

MpunHumn e WaTtenbe

Cnocobbl BblpaXeHUa KOHLEHTpaLUum (MaccoBasa nons,
MOMAPHAaaA KOHLUEHTPaUMa 1 Op.) U Nnepexon Mexkay
HUMW. PacuyéT KOHLUEHTPALMIN PAaCTBOPEHHbIX BELLECTR

TeOpl/Iﬂ 3ﬂeKTpOJ'IVITVIquKOl;I anccounaumm

CunbHble 1 cnabble KMCNOTbl M OCHOBaHMUS. rl/I,EI,pO}'Il/IB

PaBHOBecKe B PacTBOpax

PacuéT pH pacTBOPOB CUMbHbIX U CNAabblX KUCNOT U
OCHOBaHUM

PacuéT pH pactBopoB conen

PacuyéTt pH pacTtBopoB BydepHbIX pacTBOPOB U
aMponmToB

PelleHMe 3a4a4 MOBbILLIEHHOM CITOXHOCTW MO TeMe
«Pacuét pH»

TUTpoBaHMeE: CyTb MeToda. KonMYyeCTBEHHbIE PACYE€THI B
MeToae TUTPoBaHMA. KMCNOTHO-OCHOBHOE TUTPOBaHME.
MHOWKaTopbI

PeweHwme 3aga4 no teMe «KMCNOTHO-OCHOBHOE
TUTPOBaHMNE»

OKUNCNNTENBHO-BOCCTAHOBUTENbHbIE peaKunmn

YpaBHMBaHMe OBP MeToooM 31eKTPOHHOro 6anaHca

OKUCNNTENBHO-BOCCTAHOBUTENBbHOE TUTPOBaHME.
MHOWKaTopbI

PelweHme 3aga4 no teMme «OKMNCIMTENbHO-
BOCCTAaHOBUTENbHOE TUTPOBAHMEY

XnMmMyeckme MCTOUYHMKM TOKa. DNeKTPpOoaHble
noTeHUManbl. PelleHMe 3aaa4 rno TeMe «2neKTpoaHble
noTeHLuManbl»

KoHTponbHas paboTa no TeMaM «TeopeTmyeckoe
ornMcaHue XMMMYeCcKMx peakumm» n «PaBHoBecKs B
pacTBope»
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UToro akageMmnyecKmnx 4yacoB 3a nonyroauve

72
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