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MNPOIPAMMA

ecmyrnumesnibHO20 3K3aMeHa 8 acriupaHmypy
no OPFTAHUYECKOW XUMUK

BBEJEHUE.

OpraHuyeckas XMMUs 1 ee MECTO CPEeau OPYrMX XUMWUYECKUX OUCLMNNUH, CBA3bL C
apyrumi Haykamu. OpraHudeckue CoeauHeHns B npupoge.

CocTaB 1 CTPOEHUE OpraHNYeckux coeguHennii. CTpykTypHble chopmynbi. Fomonorus.
M3omepusi. TMpuHLMNbl paumMoHanbHOW HOMEHKNaTypbl W 3aMecTUTESIbHOW HOMEHKNAaTyphbi
NHOTAK. .

Tunbl  XAMUYECKMX CBSI3eii B  OpraHuyveckux coefuHeHusx. duanyeckue
XapaKTeEPUCTUKU CBA3EW: JHEPIUs, ANUHA, NONAPHOCTb, NONAPU3YEMOCTb.

OCHOBHble  MOHATUSI  cTepeoxumuu. [Ba  TuUna  MNPOCTPAHCTBEHHOW  U3OMEpUn:
OMacTepeoMepusi 1 3HAHTUOMEPUA. XUPanbHOCTb, YCMOBUA AN €€ BO3HUKHOBEHUS.
OnTuyeckass aKkTUBHOCTb COSAMHEHWA C XvpanbHbIMU  MOMEKynamu. OSHaHTUOMEpHDI,
pauemarbl.

Cnocobbl n3obpa)eHust NPOCTPaHCTBEHHOTO CTPOEHUS MOMEKYI: KnuHoobpasHbie Npoekuun,
dopmynbl HetomeHa ¥ nipoekumoHHble dopmynsl ®uuepa. [Npasuna nonb3oBaHus UMU.
AbconioTHas U OTHOCUTEenbHasi KoHgpurypauusi. KoHdopmauus, ee OoTauuMe oT
koHurypauun. KoHdopmepsbi.

AcvvmmeTpudeckuii atom. OpraHudeckne COeAUHEHUs C OLHUM ACUMMETPUHECKUM aTOMOM
yrnepopa. [MpuHumnbl R,S-HomeHknaTypel. CoeauHeHusi ¢ OBYMSi acUMMETPUYECKUMU
atomamu. MNoHsTUe 0 meso-chopmax. Tpeo-, apUTPO-HOMEHKNATYpa Kak cnocob oTobpaxeHus
OTHOCUTENbLHOW KOHUrypauum AuactepeomepoB C ABYMS acCUMMETPUHECKUMU aToMamul.
OHaHTMOMEpPbI C OCbK XWMPanbHOCTM Ha NpUMEpEe anneHoB #u AUMEHOBLIX KWUCHOT.
MnockocTHas XxupanbHOCTL Ha npumepe napa-uuknogaHos.

ONEKTPOHHbIE (UHOYKTUBHBIA U ME3OMEpPHbLIN) M NPOCTPAHCTBEHHbIE 3DEKTb B MONEKynax
OpraH4eckNX COeqUHEHWIA.

Knaccuduxaumusa peareHToB U peakuuid. MexaHusmbl opraHuyeckux peakuuin. NoHatue o
MPOMEXYTOYHbIX YacTuuax, NepexofHOM COCTOSHUM, 3HEPreTUdeckom npodune peakuum u
ee sHepreTuyeckoMm banaHce. KUHETUYECKUM 1 TEPMOAVHAMUYECKUIA KOHTPOMb peakumi.



npOCTpaHCTBeHHbIVI aCMNeKT NpoTeKkaHnd opraHun4eckmx peaKLI,VIVIZ anacrtepeocenekTuBHbIE U
OQHAHTNOCEINIEKTUBHbIE peakuunn. 3HaHTVIOMeprIl7I N30bITOK KaK KoJim4yecTBeHHasn
XapaKTepnctmka sHaHTUOCENEKTUBHOCTU MpoLecca.

OcHoBbl MeToAa MonekynsapHbeix opbutanen (MO) ona Monekyn opraHMYeckux COeanHEHUN,
cogepxawmx T-cBasn. MonekynsapHbele Tr-opbutanu aTtuneHa, 1,3-6ytagueHa n BbICLUMX
nonueHos, 6eH30Na, pagukana, aHMoHa 1 KaTMoHa annunbHOro Tmna, 2,4-neHTagueHnnbHoOro
pagukana.

MPUHUMN XXECTKNX U MATKUX KMCNOT 1 ocHoBaHui (XKMKO).
1. ®PUSNYECKUE METO[Obl UCCIIEAOBAHUA
B OPFTAHUYECKOW XUMUW.

Obwas xapakTepuctTvka (OU3MKO-XMMUYECKUX METOAOB, OCHOBAHHbLIX Ha B3aMMOAENCTBUU
n3ny4yeHus c BewecTtBoM. CnekTpanbHble 1 AMdPaKLMOHHbIE MeToabl.

KonebaTtenbHasgcnekTpockonus: npupoaa WMK-cnekTpos, npasuna oTtbopa,
XapakTepuctuyeckme 4Yactotbl nornoweHusi. KP-cnektpockonusi. BoamoxHoctn  UK-
cnekTpockonun ¢ npeobpasoBaHnem Pypbe. [NpeacraBneHnss 0 TEXHUKE IKCNepUMeHTa u
mMeToaax npurotosneHus npob B NK-cnektpockonum.

@OyYHKUMOHAMNbHBLIN ~ aHanM3 Ha OCHOBE  XapaKTepUCTUYECKMX YacToT: alikaHbl _ —
XapaKTepPUCTUYHOCTb kornebaHun ceasen C-H, HexapakTepuctmyHocTb KonebaHun ceasen C-
C; ankeHbl — XapakTepuCTUYeCKMe 4acToTbl, 3aBUCUMOCTb YaCTOTbl BaneHTHOro konebaHuns
C=C ot pasnnyHbIX (pakTOpOB; aNKNUHbI, aPOMaTUYECKNE COEANHEHUS — XapaKTepUcTmyeckmne
4YacToTbl, opmMa konedaHum apomMaTudeckoro Konbua, gedopmaunoHHble konebanmsa C-H;
KapbOHWUNbHbIE COEANHEHUS — XapaKTEPUCTUYECKME YaCTOTbl, BISAHME COMNPSXKEHNSA CBA3EN
C=0 c gpyrumm KpaTHbIMU CBA3SAMM.

OneKTpoHHas CchnekTpockonua B ynbTpaduonetoBon u BuauMonm obnactax: npupoga
CMEKTPOB, TUMbl 3MEKTPOHHbBIX NepexoaoB, NOHATME O XPOMOQIOPHbLIX rpynnax. MNpumeHeHus
ANEKTPOHHOW CNEKTPOCKOMNUM B OPraHUYECKON U 3N1EMEHTOOPraHNYECKON XUMUN.

Cnektpockonua AMP. MarHuTHble CBOMCTBa aTOMHbIX 9aep. AHCambrb siaep B CTaTM4eCKoM
MarHMTHOM nore. AgepHble 3eeMaHOBCKME YPOBHWU, UX HAaCEN&HHOCTW, YCroBME pe3oHaHca,
MaKpOCKonnyeckoe HamarHmymsaHue. Pernctpaums cnektpos AMP B pexume HernpepbiBHON
pasBepPTKN U B UMMYSIbCHOM peEXUME.

MarHuTHoe 3aKkpaHupoBaHne gqgep. KoHCTaHTa 9KpaHMpPOBaHUS W XUMUYECKUW COBWI.
OTanoHNpoBaHME CNeKTPOB. YCMOBUS MOMyYeHUs CNeKTPOB BbICOKOro paspelleHus. MNpsamoe
N KOCBEHHOE CMWH-CMMHOBOro B3ammogencteus.Penakcauusi, BpeMeHa ChnH-pPeLléTOYHON n
CNNH-cnHoBOW penakcaumn. OTHOCUTENbHbIE MHTEHCUBHOCTU CUrHanNoB.

LLikana xumunyeckmx casuros *H B opraHMyeckux coeguHeHusax. Xummndeckme casurm 13C ana
OpraHM4YecKknx MOMeKyrn.

BrivsHue dmanyecknx paktopoB Ha 3KpaHUpOBaHUE f4ep: AnaMarHUTHbIA U napamarHUTHbIN
BKNadbl B KOHCTaHTy OKpPaHMPOBAHWA, BMWSHWE MarHUTHOM aHu3oTponun, 3ddeKT
KONMbLUEBOro TOKa, BIIUSIHAE 3SIEKTPUYECKOro MosSis U MEXMOSEKYNApPHbIX B3anMOOEeNCTBUN,
N30TOrMHblE 3MEKTDI.



XnmMmnyeckme caBurn u CTpOeHMne MoJeKkyn. XapaKTepI/ICTW-IHOCTb XUMMNYEeCKNX cOBuUros,
aMnumpunyeckune npasuia nx oueHkn no aganTnBHbIM CXeMaM.

Xnmmyeckass M MarHMTHas 3KBMBANEHTHOCTb €A4ep, CUMMETPUS U XMpPanbHOCTb — WX
nposieneHnss B cnektpax SMP. BbisiBneHne  romMOTOMHbIX, OHAHTUOTOMHbLIX W
AnacTtepeoTonHbIx rpynn no cnekrpam AMP.

KoHCTaHTbl KOCBEHHOro cnuH-cnuHoBoro B3aummogencteuss (KCCB) "Juv M cTpoeHue
monekyn. Cnektpol AMP nepsoro nopsgka. CnuHoBble cuctembl AX, AXz, AXn, AMX
MpocTtble npaBuna MynbTUNneTHoctTn. Cnektpbl AMP € MarHMTHO HEaKBMBaNEHTHbIMU
agpamn AATXXE n AAIMMIX. OTKNoHeHuss OT MpaBwui MepBoro nopsiaka Ans CUMbHO
cBsizaHHbIX cucteM. Cnektpbl AB 1 ABX. CnuH-cnuHoBoe B3aumopgenicteune *H ¢ apyrumm
aapamn. OTHocuTenbHbIn 3Hak KCCB.

FremMuHanbHble 2JuH, BULMHaANbHbIe 3Jun U ganbHue KCCB koHcTanTbl H-C-H. 3aBucumocTb
BuynHaneHbix KCCB ot aByrpaHHoro yrna (kpvBasi Kapnnyca) U ee ucnonb3oBaHue B
KOoHdopmaLmoHHoM aHanu3e. KoHctaHTel CCB 13C-1H.

[1BOMHOW rOMOSIAEPHLIN N reTeposiaepHbIn pe3oHaHC. OddeKTbl TOTanbHOMO MarHUTHOIO
pe3oHaHca (cnuHoBas pasBsizka) B cnekTpax AMP-'H n AMP-2BC-{*H}. AnepHblii adpdekT
OBepxaysepa (A30). OcobeHHOCTM roMO- U reTeposiAepHbIx cnucteM. PakTopbl yBENNYEHUS
WHTEHCMBHOCTEN curHanoB. [NpumeHeHus A3O ONA n3yyvyeHUs CTPOEHUS U KOPPEKTHOro
OTHECEHUS CUTHamNOoB.

Xrmunyeckn uHayumpyemasa auHamumdeckaa nondpmsaums agep (XMAMA). OcobeHHocTm
npumeHenna XWAOMA ona msyvyeHns mexaHusama rOMOreHHOro rmapupoBaHUSA arnkeHoB U
anKMHOB.

OunHamudeckasa cnektpockonua AMP. N3yyeHne obpatvmbix peakuui nNepBoro nopsgka u
MEXMONEKYNAPHbLIX peakumin obmeHa. BpauwleHne BOKpyr npocTtbix cBssen C-C n "yacTnyHo
OBOMHBbIX" CBA3EWN, MHBEPCUM Yy aTOMOB a3oTa U pocdopa, MHBEPCUS LUKIIOB, BaneHTHas
TayToOMepus, KETO-eHOMbHasi TayTOMEPUS, MEXMONEKYNAPHbBIN NPOTOHHbLIN OOMEH.

Macc-cnektpomeTpus, obnactu ee npuMeHeHusi. Tunbl Macc-CNeKTPOMEeTPOB, OCHOBHbIE
y3nbl npubopa. Paspewatowas cnocobHocTb. Macc-CnekTpbl  MONOXUTENbHbIX U
oTpuuaTenibHbIX  MOHOB. Macc-cnekTpomeTpusa  BbICOKOrO  paspelwleHnsd. Cnocobbl
noHusaumn. MonekynsipHbli MOH U ero pparmeHTaums. Bug macc-cnektpa. Xpomarto-macc-
CrnekTpomMeTpus.

MeToabl YCTaHOBJIEHUA ANIEMEHTHOIO COCTaBa CoenHeHUA B CNeKTpe Ha OCHOBaHMN OaHHbIX
no npupogHOMY coaepXaHuto CTabUnbHbIX M30TOMOB 3SNEMEHTOB MO Knacrtepy nukKa
MOJTEKYNAPHOIro noHa.

2. AJIKAHBbI.

Mpupoaa C-C u C-H cesaseit, sp3-rubpuamsaums atoma yrnepoaa. MNoHsATue o koHopmaumsx
ankaHoB. KoHdopmaumm aTtaHa, nponaHa n 6yTtaHa. NpoekumoHHble dopMyrbl HbtomeHa.
OHepreTnyeckas gnarpaMmma KOHPOPMaLMOHOIro COCTOSAHUSA MOSEKYIbl ankaHa.

MpupoaHble WUCTOYHMKM ankaHoB. MeTogbl cuHTE3a ankaHoB W3 ankeHoB, arnkuMHOB,
ankunranoreHMaoB,  METanfiooOpraHMYecknx  COEOWHEHUW,  anbAernaoB, KETOHOB U
KapOOHOBbLIX KNCIOT.



Xvmuyeckme CBOWCTBa ankaHoB. [anoreHnpoBaHwe ankaHoB. MexaHu3Mm peakuumw.
PernoHanpasneHHOCTb  ranioreHMpoBaHWs  pasBeTBIIEHHbIX ankaHoB. OTHocuTenbHas
CTabunbHOCTb ankunbHbIX pagukanoB. Cnocobbl pernctpaumm ankunbHbix pagmkanos (AP,
AMP). CynbdoxnopvpoBaHne M HUTPOBAHWE arikaHoB. TepMUYECKUA U KaTanuTU4eCKUi
KPEKWUHT arikaHoB.

[MoBegeHne ankaHoOB B Cynepkucrnom cpege, WOH MeTOHUA.MOHHble peakuun arkaHoB:
AEeNTepoBOAOPOAHbIN OOMEH U ranoreHnpoBaHne B CynepKncron cpeae.

3. AJIKEHbI.

Mpupoda [OBOMHOW yrrepod-yrnepoaoHon CBA3W, Sp2-rmbpuausauus atoma  yrnepopja.
leomeTpuyeckas wusomepud. Luc-, TpaHc- u Z-, E-HOMeHknaTypa. Psag crabunbHOCTU
ankeHoB, BbIBEAEHHbIN HA OCHOBE TEMMOT rMapupoBaHUS.

MeToabl CWHTE3a ankeHoB W3 ankumiranoreHaoB U cnuptoB. CTepeocenekTuBHoe
BOCCTaHOBNEHWe anknHoB. CUHTE3 ankeHOB TEPMOSIN30M YETBEPTUYHBIX aMMOHMNEBBLIX CONEN
(MTodomaH), N-okengos TpeTudHbix ammnHoB (Koyn) u kcaHTtoreHaToB (Yyraes) . MeTogbl pervo-
n ctepeocernekTuBHoro co3gaHna C=C cBaasun Ha 6a3e nnugos doccopa (Mmetoabl Buttura m
YapacsopTa-XopHepa-OMMOHca). PernocenekTuBHbIA CUHTE3 afkeHOB M3 TO3UNrMapasoHOB
(Wannpo). CtepeocenekTMBHOE BOCCTAHOBNEHME anknHOB. BoccTaHoBneHne KapboOHUMbHbIX
coeguHeHun no Mak-Myppwu.

eTeporeHHOe rnapvpoBaHuWe, Katanu3aTopbl npouecca (MeTannbl, OKCUAbl, CMeLlaHHble
okcmapbl). PopMbl KaTann3aTopoB: MeNKoAMUCNEPCHbIE MeTannbl (Y4epHU, kKaTanusaTtop PeHes),
KonnougHele cuctembl (HUkenbs Pl n P2), HaHeceHHble kaTanusaTtopsbl. [MapupoBaHue npu
BbICOKOM W HMU3KOM [aBneHun.3aBMCUMOCTb CKOPOCTM WU CTEpeoxumMumm npoLecca
rmopupoBaHnst OT MpuUPOAbl Katanu3atopa W cTpoeHus cybcTtpata. CenekTMBHOCTb
rmapupoBaHus. NoHaTne o ranTodunbHOCTN.

Mo6oyHble peakuun B npouecce rmgpuposaHma C=C-cBA3en: rmaporeHonm3 NpocTbiX CBA3EN
C-N, C-O, C-Cl. cnonb3oBaHue rmaporeHonmsa B CUHTETUYECKMX Lenax. Katanutuyeckme
Aaabl.

flomoreHHoe rmapmnpoBaHne ankeHoB. KaTaJ'IVI3aTOpr N MexaHuU3M rnpouecca.

Permo- n  cTepeocenektmBHoe  npucoeguHeHne  rMapugoB  0Gopa K ankeHam
(rvapobopupoBaHne). MexaHnam n ctepeoxumma. CenektTmBHble rmapobopupytoLme areHThbl
(amcnamun- n Tekcmnbopanbl, 9-BBN). O6patumocTb rmapobopmpoBaHus, M3oMepu3aums
ankunbHblx  rpynn.  CuHTE3 ankaHoB, CNUPTOB, ankunranoreHWaoB C  MOMOLLbHO
B6opoopraHn4eckux COeNHEHWI. BoccraHoBsneHve dYHKUMOHANbHBIX rpynn
anbopaHom.OrpaHuyeHnss MeTogoB rMapupoBaHus U rMapobopupoBaHusl, CBSA3aHHbIE C
HanuuMem yHKUMOHaNbHbIX rPynn B MOMEKyne.

OnekTponnbHOE NPUCOEANHEHNE K ankeHam ranoreHoB M ranoreHoBogopoaoB. MexaHuam
peakuun. O6pasoBaHue “MOCTUKOBbBIX” nHTEPMEanaToB. Ctepeoxnmus n
pernocenekTMBHOCTb npucoeamHeHna. [Mpasuno MapkoBHMKOBaA. Peakuum COnpsi)KeHHOoro
npucoeauHeHus, neperpynnmupoBKN arnkunbHbIX KaTUOHOB. ['Mapataumna ankeHoB. YCNoBus u
npakTnyeckoe npuMeHeHue. 'mgpokcMmepkypupoBaHne ankeHoB Kak MeTo CUHTe3a CrMpToB
(MexaHn3m 1 CTepeoxmmus).



CUH-I'VapoOKCUNUPoOBaHWE arkeHoB A0 AMONOB. PeareHTbl rugpokcunupoBaHus. MexaHusm
CUH-TUOPOKCUNUPOBAHUA. JMOKCMAMPOBAHUE arikeHoB MepKucnoTamu. JnokeuaupyroLwme
areHTbl: HagyKcycHas, TpudTOpHagykCcycHas, M-xnopHagbeHsovHas (MCPBA) KucnoThl,
ANOKCUPaHbI. MoHaTune 06 SHaHTMOCENEKTUBHOM 3MNOKCMANPOBaHUM TpeT.-
OyTMnrMaponepokcnaom B npuUcyTCTBUMM TUTaHoBoro temnnata (Wapnnecc). KncnotHein un
OCHOBHOW KaTanua ruaponmsa anokcumaos (okcupaHoB). Katanutnyeckoe okKUCNeHne atuneHa
B auetanbgerna (Bakep-npouecc). Peakumn rmgpodopmunupoBaHnsa ankeHoB. NoHaTue o
MeTaTe3nce arkeHos.

O30HONMM3  ankeHoB, MeXaHWu3Mm peakuunn. OkncnutenbHoe UM BOCCTaHOBUTENbHOE
pacwenneHne o30HNO0B.

PaavkanbHble peakumu ankeHoB. MpucoeanHeHne GpomMmUCTOro BOoAopoAa, cepoeodopoaa
TUOIOB MO KpaTHOW CBA3WN. ANMUIbHOE ranoreHupoBaHve no Linrnepy, MexaHuam peakumu.

KapbeHbl - 4YacTuubl C [OBYXKOOPAMHMPOBAHHBIM Yyrnepogom. MeTtoabl reHepupoBaHus
kapbeHoB u guranokapbeHoB. CTpoeHME CUHIMETHbIX W TPUNMETHbIX KapOEHOB.
MpucoeanHeHne aTUX 4Yactuy K ankeHam. Crepeoxumusi npucoeamHeHusi. [loHsTne o
kapbeHoupax. MNMpucoegmHeHune kapbeHongos k C=C cBsasun.

Katanutunyeckaa nonumepusauum ankeHoB Ha katanudatopax Linrnepa-Hatra.
4. ANKAOUEHDI.
Tunbl gneHoB. CpaBHEHME YCTOMYMBOCTU OUEHOB pa3HbiX TUMOB.

1,3-AnkagueHbl. MeTogbl CcuHTE3a COMNPSPKEHHbIX AWEHOB. KpekuHr ankaHos,
pgervgpatauuss guonoB. Kpocc-coueTaHume Kak meTtoa cuHTesda 1,3-gueHoB. CTpoeHune
6yTagueHa-1,3, conpsbkeHne ABONHbIX cBaden. T-MO 1,3-6ytaaveHa.

[anoreHnpoBaHne wn rugporanoreHnposaHne 1,3-aneHoB. MO-annunbHOM  CUCTEMBI.
AnnuneHoe y4actune, annun-katuoH. 1,2- n 1,4-INpncoegmuHeHne anekTpousibHbIX areHToB K
1,3-aueHam. T[loHATME O KMHETUYECKOM W TepMOOMHaMUYECKOM KOHTpOSe peakuun
anekTpocuneHoro npucoeamHenusa k 1,3-gueHam. OCoBeHHOCTU XMMUYecknx csomncts 1,4-
AveHos, 1,5-gueHoB (neperpynnupoBka Koyna).

[MoHATME O CMHXPOHHOM rMpouecce W NEepULMKINYECKUX peakumax. KoHuenuus
COXpaHeHusi opbuTanbHOM CUMMETPUM U TEOPUSA rpaHnYHbIX opbutanen. Nonatne o BAMO un
HCMO peareHTa u cummeTpusi aTux opbutanen. Knaccudpukaums MO no 4duicny ysnos:
Tononorusa Xwokkensa n Mebuyca. OpbutanbHbil KOHTPOSb B 3NEKTPOLMKINYECKUX peakUmsix
3aMblkaHNUA W PacKpbITUA  UMKNE, WHULUMUPYEMbIX TEpMUYECKM U POTOXUMMUYECKM.
Ctepeoxumumyeckme npasuna Ons 3MeKTPOLUMNKIINYECKUX peakuni.

Peakunn umknonpucoegmHeHuns n nx knaccudpukaums. KoHTpons opbutansHon cummeTpun B
TEPMUYECKMX N POTOXMMUYECKUX peakumnsax [4+2]- n [2+2]-umknonpmucoesmHeHns.

Peakumsa Ounbca-Anbgepa kak ogHa M3 “MOLUHBbIX peakunn” ([4+2]-umknonpucoeuHeHue)
ANA Co30aHusA LWeCTUYneHHoro uukna. ueH n guneHodwun. o-XvHoaMMeTaHbl B KayecTse
ONEHOB, WUX reHepupoBaHue. Twunbl peakummn LOunbca-Anbaepa: kapbo-peakums, retepo-
peakuus, 1,4-uMknoanuMnuHmpoBaHue. Petpo-peakums.

Katanua B peakuuun unsca-Anbaepa.



Crepeoxumus peakummn Ovnbca-Anbaepa, 3HOO-Npasuno. PernocenektmBHoCTb
UMKNonNpucoeauMHeHNss B Cfydae  HECUMMMETPUYHbIX  AMEHOB U ONEeHOMUNOB.
PernocenekTmBHOCTb reTepo-peakumm.

[MoHsaTMe 0 eHoBOW peakuun Anbaepa.

Monumepusaums ankeHoB W OueHOB (MOHHbIWM, pagukarnbHbIA U KOOPAWHALWOHHLIN
MexaHu3m). CTepeoperynsapHble nonMmepsbl. N30npeHoBbIN Kay4yk.

AneHbl W KyMyneHbl: OCOGEHHOCTW MNPOCTPAHCTBEHHOIO CTPOEHUS, M3OMepu3auusi.
MMapupoBaHue. OnekTpodunbHOE NPUCOeAMHEHME K anfieHaM: rmapaTtauus, npucoeamHeHne
XNopoBOAOpOAa.

5. AJIKUHBbI.

Mpupoga TpomHOW CBA3W, Sp-Mbpuamsaumnsa. MeTogbl CUHTE3a  arnkuMHOB.
OnekTpodunbHoe npucoeanHeHe K anknHam. [anoreHupoBaHve n rmgporanoreHupoBaHve
ankvHoB. MexaHun3m n ctepeoxmmuns peakumn. BocctaHoBNeHWe anknHoB OO LMC- U TpaHC-
ankeHoB. 'vapataums anknHoB. CpaBHeHME peakuMOHHOM CNOCOBHOCTU anknuHOB M arkeHoB
B peakumsix anekTpodunbHOro npucoeanHeHus. HykneoduneHoe npucoeguHeHue CnvpToB,
CVHTE3 BUHWNNOBbIX 3h1POB.

CH kucnotHocTb ankuvHoB-1. [lonyyeHne nUTUMEBbLIX, HATPUEBLIX, MarHWEBbLIX WU MeAHbIX
NPON3BOAHbLIX anknHos-1. VX npuMeHeHwe And cuHTe3a BbICLWIMX ankuvHoOB. KoHaeHcauus
ankuHos-1 ¢ anbgerngamum n ketoHamm no ®asopckomy. NonyyeHne nponaprunoBoro cnupTta
n 6yTnH-2-guona-1,4 no Penne.

MmapobopnpoBaHne ankuHOB, CUHTE3 anbaernaoB.

AueTuneH-anneHoBas neperpynnuposka. CMeLLeHne TPOMHOM CBA3N B KOHLIEBOE MOSIOXKEHME
ankuHa. OkucnuTenbHas KOHAEHcauusa TepPMUHanbHbIX ankMHOB B NMPUCYTCTBUM CONEN MeaMw.
Kpocc-coyeTaHne apunranoreHMaoB ¢ TepMUHanbHbIMK ankuHamm (CoHorawumpa).
Linknoonuromepursaumnsa anknmHoB.

6. TAJIOFEHAJIKAHbI, HYKNEO®UIIbHOE 3AMELLEHUE

Y HACbILWWEHHOIO ATOMA YIMEPO[LA.

Peakunn HykneogunbHOro 3aMeLLeHns Yy HacbILEeHHOro aTomMa yrnepoga kak metopq,
cO3aHus CBA3eu yrnepoa-yrnepoa, yrnepog-ranoreH, yrnepoa-asor, yrnepoa-gpocgop.

Knaccudpuvkauma MexaHnsmMoB HYKNeoMUNbLHOrO 3aMelleHNs Yy HacbIWeHHOro aroma
yrnepoga (Sn1- n Sn2-mexaHusambl). OCHOBHble XapakKTepUCTUKM OUMONEKYnapHOro u
MOHOMOSEKYNAPHOro MEXaHN3MOB.

3aBNCUMMOCTb MexaHu3Ma peakuum OT CTPYKTYpbl WUCXOOHOro coeauHeHud. [loHsTue
HYKNEeoUNbLHOCTU U (pakTopbl, Oonpeaensolmne HyKneopuneHOCTb peareHTa. [lpuHumn
YKMKO. Pornb pactBoputens B Sn1- n Sn2-npoueccax.

Peakuunun HykneodunbHoro sameweHna Sn2-tuna. KnHeTtuka, Ctepeoxmmus.



[MpuMepbl peakuuin: Nony4YeHne aMMHOB, HUTPUOB, 3(MPOB KapOOHOBLIX KUCIOT, NPOCTbIX
apmpoB, TMOIUPOB, anNKUNranoreHNnaoB, HUTPOCOEAMHEHMW W OPYIUX  Kraccos
OpraHn4yecknx coeanHeHnn. AMOnaeHTHble aHNOHbI. KnHeTuka n ctepeoxmmmst Sn2-peakumim.
BnuaHne cTpoeHna pagukana, yxoaswewn rpynnbl UCXOAHOro cybcrtpata u  npupoabl
pacTBOPUTENS Ha CKOPOCTb peakuuun. MexdasHbln KaTanua B Sn2-npoleccax.

MeToabl cMHTE3a ankunranoreHMaoB (ankunxnopugos, 6pomMnaos, MOAMAOB U PTOPUAOB) U3
CMMPTOB, ankeHoB, arkaHoB, APYr1X ankurranoreHuaos, ankuncynbgoHaTos u ap.

Peakunn Sn1 tmna. KuHeTuka, ctepeoxumusi. 3aBMCUMOCTb Snl-npouecca OT npupoabl
pagukana, yxogdiwen rpynnbl u pacteoputens. KapbokaTuoHbl, bakTopbl, BAUSIOWME HA UX
yCTOMYMBOCTb. [leperpynnmpoBkm kapboKaTMOHOB.

OnekTpounbHbIM KaTanus B Sn1-peakuusax. NoHATUE O MOHHBIX napax. Tunbl MOHHLIX Nap n
NX POIib B peakumsxX HyKNeomunbHOro 3ameLleHuns.

BHyTprMMonekynspHas pagukanbHas UMKNM3auns ankeHun- U ankeHunranoreHuaos
nog AencTenem TpubyTunonoso-ruapuaa.

7. METAJINOOPIAHNYECKUE COEOUEHUA.

JInTMn- n marHunopraHnyeckne CoeamHeEHns, nx nofnydyeHne M3 opraHoranoreHMaoB u
MeTanna. Mcnonb3oBaHne MarHus Puke Ans cMHTE3a MarHMMopraHn4eckux CoeanHEHUN.
[Mony4yeHne  NUTUNOPraHNYECKUX  COeLUHEHUN peakuMen  opraHoranoreHMaoB "
ONIOBOOPraHNYECKNX COEOMHEHUW C nuTUnankunamu. 3amelwleHMe aTtoMa BoAopoda
opraHuMyecknx cybctpaTtoB Ha nuTun (peakumst metannuposaHus). Wkana CH-kucnoTHocTm
yrnesogopoaos.

CtpoeHue NNTUNOPraHNYEeCKNX COEeUHEHUMN: KnacTepbl. CtpoeHue
MarHMnopraHM4yecknx coegmHeHnn. PasHosecue LLneHka.

Peakumn nutum- M MarHMMOpraHUYecKux COedMHEHUW C BOAOW, KUCNOPOLOM,
ANOKCMOOM yrrepoja, anbjergamu, KeToHamMu, CrOXHbIMW  ddupamMu, HUTpUnamu,
anokcngamu, opTo-achmpamm, TPETUYHBIMN aMUaaMM.

MonyyeHne ankun6eHsonos no Biopuy-®uttury n 6udeHnnos no YnbmaHy.

MegbopraHuyeckme peareHTbl B cuHTe3e. [lonydeHue nutun-guankunkynpatos. WX
cTpoeHune. KynpaTbl HM3WEro nopsigka: romokynpatbl [MnmaHa, retepokynpaTtbl. KynpaTtbl
BbICWIEro nopsaka: unaHokynpatbl. Peakuus nUTUR-gnankunkynpaToB C anbAervgamul..
Peakunn c ranoreHonpon3BoaHbIMMU PasnnYHbIX  TUMNOB, 1,1-guranoreHngamm,
auunranoreHngamu, okcupaHamu, a,B-HenpeaenbHbiMU anbaerngamm n KeTOHaMu.

CTepeOCGJ'IeKTI/IBHOCTb coyeTaHud ¢ l-ankeHunranoreHugamu.

CwmewaHHble kynpatbl Tuna [R'R2?Cu]Li Ha ocHOBe ankvnaueTUneHWIoB, ankoKCUAOB U
TMONATOB Meaun. VX nonyyeHne n ncnonb3oBaHue B CUHTES3E.

Peakunn kpocc-coyeTaHWs MarHum-, UWMHK-, OfloBO- U OOpOpraHnYecknx CoeauHeHun c
opraHoranoreHugamu, katanmsmpyemble KoMmnrekcamu nannagus (Xapaw, Heruwn, Ctunne,
Cysykn). OkucnutenbHOe nNpUCOEUHEHME - BOCCTAHOBUTESIbHOE 3MMMUHMPOBAHWE Kak



aNleMeHTapHble akTbl B  peakuusix Kpocc-coyeTaHnus. CoyeTaHneapununogugoB C
TepMuHanbHbIMK ankuHamu (CoHorawmpa).

8. CTTIUPTbI U NMPOCTbIE 3®UPbI.

OpgHoaToMHble cnupTbl. MeToabl KX MOMyYeHUA M3 ankeHoB, anKuiranoreHWaos,
KapOOHUIMbHbLIX COEANHEHUI, KApOOHOBbLIX KMUCIOT, CMOXHbIX 3UpPOB, okcnpaHoB. CBoncTea
cnnpToB. CnnpTbl kak cnadble HO-kucnoTtbl. CnnpTbl Kak ocHoBaHMSA Jlbionca.

MeToabl MOMy4YeHUsi OAHOATOMHbIX CMAMPTOB W3 ankeHoB, arnkuiranoreHnaos,
KapOOHUNbHbIX COeaUHEHWI, KAPOOHOBBLIX KUCIOT, CIOXHbIX 3UPOB, OKCUPaHOB.

3amelleHre TMOPOKCUITbHOW rpynnbl  CANMPTOB Ha ranoreH noa AencTBUeM
rafnioreHoBO4OpPOAOB, ranoreHMaoB W okcoranoreHngos docdopa. PeareHTbl pervo- wu
CTEPEOCENEKTUBHOIO 3aMelleHns TMapokcuna Ha ranoreH. [erngpatauus  CnupTos,
obGpa3oBaHMe ankeHoB 1 NPOCTbIX 3UPOB.

HykneoduneHble cBonctBa cnuptoB. [lonyyeHne u ucnonb3oBaHne 3UPOB
HeopraHn4Yecknx Kncnot (cepHon n docopucton) B OpraHn4yeckom
cuHTese.lleperpynnupoBka TpuankunoBbix 3UpoB OCHOPUCTON KUCIOTbl B 3pumpbl
ankmngocdoHoBbLIX  KMcnoT  (Apby3oB) Kak nocnegoBaTenbHOCTb  ABYX — peakummn
HYKNeogunbHOro 3aMeLLeHmns.

OkucneHne nNepBuYHbBIX M BTOPUYHBIX CMMPTOBOO anbAeryaoB U KeTOHOB. PeareHThbl
okncneHma Ha 6ase coeamHeHui xpoma(Vl), mexaHnsam peakuuun. OKUCNEHNE C NOMOLLbIO
AnmeTuncynbokcmaa: npeBpalleHne CnMpToB M TO3WMNAToB B anbAernibl M KETOHbI.
Metoabl Moddetta (guuumknorekcunkapbogummng) u CBepHa  (TPUPTOPYKCYCHbIN
aHrmgpmg). CuHTe3 apomaTtuyeckmx anbgermgos w3  GeHsunranoreHMgoB  yepes
YyeTBEPTUYHbIE aMMOHMeBbIe conu (Commre).

[erngpataunsi CNUPTOB Kak MeTOA Nosy4eHust IPOCTbIX 3UPOB.

[ByxaTtomHble cnnpTbl. MeToabl nonyyeHusi. CBoMCTBa BMUManbHbIX AMONoB. dermapartauus
A0 aueHoB. [MnHaKoH-NuHakonuMHoBasa neperpynnupoBka. OKUCNMTENbHOE paclienneHune
BULMHAIbHbLIX AMONOB (MOAHAas KMCoTa, TeTpaaueTaT CBUHLA).

Mpoctble adupbl. MeToabl cuHTe3a: peakuus BunbamcoHa, ankokcumepkypupoBaHue
ankeHoB, MeXMorekynspHas gervgpataums  cnuptoB, CuHTes 1,4-AnokcaHa u
TeTparngpodypaHa n3 gmonos. KucnotHoe pacuienneHne npoctbix agpupos. ObpasoBaHue
rMOPOKCUNEPOKCMAOB NPOCTbIX 3PMpPOoB. Komnnekcbl NPoCTbiX 3hUpoB C Kucrotamu Jlstonca,
CONKN TPUANKNITOKCOHWSI.

CuvHTE3 KpayH-ach1poB, X NPUMEHEHNE B OPraHNYEeCKOM CUHTE3E.

OkcupaHbl. MeTogbl mx nonyyeHusa. PackpbiTe OKCMpPaHOBOro UMKNa nog OencTBueM
HyKreounbHbIX peareHToB. (MexaHn3m peakumin, KNCAOTHBIA N OCHOBHOW KaTanms).

Tuonol. lNonydyeHne 1 BaxHenLLMe CBOUCTBA: KMCNOTHOCTb, HYKNEOUINbHOCTb, OTHOLLEHME K
okucnutensam. Tnoadupbl, nonydyeHne conen cynbdoHusa. nugbl cepbl U UX peakuus C
anbgerngamn (Kopu-YarnkoBckui).

9. PEAKUUU JIMMUHUPOBAHMUAL.



Peakuun [-anumuHupoBaHus. Knaccudukaumss MexaHuU3MoB [B-9NUMUHUPOBAHUA.
HanpasnenHne E2 oanumuHmpoBanus. [lpaBuna 3anueBa wn [odmana. dakTopbl,
onpegensawoLmne HanpasneHme ANMMMHUpoBaHus. Ctepeoxnmusa E2 snuMmMHMPOBaHNA: CUH- U
aHmu-npoueccbl. KoHkypeHums E1 n Sn1, E2 n Sn2 peakuun. daktopsbl, BvsOWME Ha 3Ty
KOHKypeHUMIo. Vcnonb3oBaHue peakumn SNUMUHUPOBAHUA B CUHTETUYECKOW MNpakTuke ANis
nonyyYeHnst ankeHoB, anknHOB U ANEHOB.

10. APOMATUYHOCTb. APOMATUYECKUE YINMEBOOOPO/bI.

MpoMbiwrneHHble 1 nabopaTopHble  MeToAbl  MOMy4YeHUs  apoMaTU4ECKMX
yrnesogoponos. Katanutuyeckum pudpopMUHT HEPTAHOrO Chbipbs U BblAeNeHue apeHoB U3
NpOAYKTOB KOKCOBaHUSA KameHHoro yrns. JlabopaTopHble meToabl: peakuusa Bropua-Buttura,
TpMepm3aunsa MOHO- U M3aMeLLEHHbIX anknHOB.

CtpoeHue 6eHsona. Popmyna Kekyne. CoBpeMeHHble NpeacTaBreHns O CTPOEHUN
GeH3ona. MonekynsapHble opbutanu 6eH3ona. AHHyneHbl. AHHYNEeHbl apomaTudeckue u
HeapomaTtuyeckne. KoHuenums apomatudHocTn. [lpaBuno Xwkkena Ans  nNpocTbiX
MOHOLMKIIMYECKMX  aHHYyneHoB. KoHOeHCcMpoBaHHble apoMaTuyeckne  yrneBoaopoabi:
HapTanuH, eHaHTpeH, aHTpaueH, asyneH. [eTepouunknuyeckne MNATU- U LECTUYNEHHbIe
apomMaTtumyeckne coeanHeHus (NMppon, ypaH, TMOgEH, NMPUANH) U uX GEH30-NPON3BOAHbBIE.
Kputepun  apomMaTUM4HOCTU:  KBAHTOBOXMMWYECKUA  (CPaBHEHWE  BENWYMH  SHEpruu
gernokanusauum Ha OAWH P-9NeKTPOoH), TepMoguHamudeckun (TennoTbl rMOapupoBaHUS),
CTPYKTYPHbIM U MarHUTHbIA. [loHsATME 006 aHTMapoMaTUYHOCTU. AHTUMAPOMAaTUYHOCTL Ha
npumepax LmknobyrtagneHa, aHMoHa LUMKNONPONeHa, KaTuoHa LMKIoONeHTagneHnnus.

ApomaTunyeckme KaTuoHbl U aHMOoHbI C3-Co 1 MeTOAbI rEHEPUPOBaHUS 3TUX MOHOB. KoHuenuus
apoMaTUYHOCTU ANS 3apsKeHHbIX YacTul,.

KaTanutnueckoe rmgpupoBaHue apeHoB. BocctaHoBneHne 6eH3ona u ero npou3BogHbIX Mo
Bépuy, BoccTtaHoBneHne no bepuyy HadTannHa. OkucneHne ankunbeH3onoB WU
KOHOEHCUPOBAHHbIX apeHOBAO KapOOHOBbLIX KUCMNOT, anbAerngos, KETOHOB.

CeoboaHo-paavkanbHOe ranoreHnpoBaHue anknnbeH3onos.
11. PEAKUUU SNEKTPODPUINTIbHOIO 3AMELLEHUA
B APOMATUYECKOM PAAOY.

Knaccudukaumsa peakumin apomatuyeckoro anektpodunbHoro 3ameuieHunsi. Odwme
npeactaBneHnss 0 MexXaHM3Me peakunn apoMaTUYecKoro 9NeKTpouibHOro 3amMelleHud,
KMHETUYECKMN N30TOMHbIN 3ddekT. [NpeacraBneHne o 0— 1 TT-KOMMNeKcax.

N3oTonHbIn O0BMEH BOAOpOAa Kak MpocCTenwas peakuusi 9neKkTpoUIIbHOro 3aMeLLeHus.
ApEeHOHMEBbLIE MOHbI Kak Mofefb MNEepPeEXOAHOr0 COCTOSHUS peakumm 3neKTpouIibHOro
3amelwleHus. loctynat XammoHaa. BnusHue 3amecTuTenss Ha CKOPOCTb WM HanpasrieHue
ANeKkTpounbHOro 3ameweHunsa. NHOYKTMBHbIE N Me30MepHble 3deKTbl 3amMecTuTenen.
dakTopbl NapuyuanbHbIX ckopocTen. CornacoBaHHasa U HecornacoBaHHasi opueHTauus.

HutpoBaHne apomaTudeckux coeauHeHun. HuTpylowme areHTbl. MexaHusm peakuuu
HUTpoBaHus. HuTpoBaHme ©OeH30Ma M 3aMelleHHbiXx OeH3onoB. HuTpoBaHue 6udeHuna,
HadpTanuMHa n gpyrnx apeHos. NonyyeHne nonmHuTpocoeanHeHnn. NoHaTne o6 nnco-atake u
UNCO-3aMeLLEHNN B peakuumn HATPOBaHMUSI.



CynbupoBaHne apomatudeckux coegumHeHun. Cynbdupyowmne areHTol. MexaHuam
peakunn. KNnHeTnyeckum n TepMogmMHaMUYECKUA KOHTPOSb B peakuusx CcyrbupoBaHUS Ha
npumepe cynbnpoBaHna eHorna n HadptanuHa. lNpespalleHns cynbdorpynmneol.

ManoreHnpoBaHue (xnopupoBaHne n 6pommpoBaHme) 6eH3ona 1 3aMeLLEHHbIX MPON3BOAHbIX
OeH3ona. [anoreHupylowme areHTbl. [anoreHMpoBaHME KOHAEHCUMPOBAHHbLIX apPEHOB W
BudeHuna. MexaHnam peakuum n npupoaa NeKTPoPUIIbHOro areHTa

ranoreHmpoBaHusi. lognposaHue apeHoB. [NpounsBogHble nonmMBaneHTHOro noaa.BeegeHue
TOpa B apoMaTUyeCKme CoeguHEHNS.

Peakuuu ankunupoBaHus apeHoB no ®puaento-Kpadtcy. Ankunupyrowme areHTbl, MeXaHn3m
peakunn. MonuankunupoBaHue. Peakunn nsomepusauumm B npoueccax ankunmpoBaHWs Mo
®pugento-Kpadtey. CuHTes guapunmMmeTaHoB 1 TpuapuMmeTaHoB.

AuunupoBaHue apeHoB no ®pugento-Kpadptcy. Aumnumpyrowme areHtol. MexaHnam peakuyuu.
PernocenekTmBHOCTb  aumnupoBaHuss B O- U N-NOMOXEHUNA.  ONeKkTpodunbHoe
opMuUIMpoBaHMe apeHoB: peareHTbl POPMUNNPOBAHUS, MEXaHU3M peakunin n NnpuMeHeHue
NX B OPraHN4eCckoM CUHTE3E.

12. HYKINEO®UJIbHOE APOMATUYECKOE 3AMELLEHUE.

O6wue npeacTaBneHUss O MexaHUM3Me apoMaTUYecKoro  HyKneogUrbHOro
3aMeLLeHms.

MexaHuam npucoeamHeHna-otwenneHnsa (SnAr). MNpumepbl SNAr peakumMin U akTuBuMpyoLlee
BNUAHWE 9NEKTPOHOAKUEeNTOPHbIX 3aMecTuTenen. AHMOHHbIE O-KOMNIekcbl MenseHrenmepa
N nx ctpoeHue. Micnonb3oBaHne SNAr peakunin B OpraHN4eCKkoM CUHTE3E.

MexaHn3m OTLLUENNEeHNA-NPUCOEONHEHNS Ha MNpUMepe MpeBpalleHusi ranoreHb6eH3onoBs B
deHonbl U apomaTnyeckne amuHbl. MeToabl reHepupoBaHus 1 ukcauun gernapobeHsona.
CtpoeHune gerngpobersona.

Sarl-MexaHu3am apomMaTU4ecKoro HyKneomUbHOro 3aMelleHMst B peakuusix rMaponusa
KaTUOHOB apeHAMNa30oHUs.

MexaHn3am Srnl B apomMaTuyeckom psgy u obnactb ero npumeHeHus. NHuummpoBaHne 1oH-
pagukanbHOW uenu.

13. AliIbAETrnAbl U KETOHBbI.

MeToabl CcuHTe3a anbgerMgoB U KETOHOB U3 arnkeHoB  (O30HOMM3),  arnkuMHOB
(rmapobopupoBaHue, peakunsa Kyyeposa), cnmpToB (OKMCNEHNE) U NPON3BOAHbBIX KApOOHOBLIX
KMcnot (Ha OCHOBE MeTannoopraHnyecknx coeguHeHun). luponns conen kKapboOHOBbLIX
kncnot. [mgpodopmunupoBaHue ankeHoB. [1pOMbIWNEHHOE MoSflyYeHue  YKCYCHOro
anbgernaga (Bakep-npouecc) wu dopmanbgernga. AuunupoBaHne n  opMunmMpoBaHue
apeHos.

HykneodunbHoe npucoeguMHeHne K KapOOHWIbHOW rpynne BoAbl, CNUPTOB W TWOMOB
(KUCNOTHBIN M OCHOBHOW KaTanus). 3awmTta KapboHUNBHOW rpynnbl.
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AnbTepHMpOBaHME OOHOPHBIX U aKUEenTOpHbIX aTOMOB B anudartmyeckon uenu (3eebax).
Ob6pauweHne nonspHocTM KapboHunbHOro aTtoma yrnepoga (koHuenumsa Umpolung).
HeycTonumBocTb aumn-aHMoHOB. BeH3oMHOBasi KOHAEHCauus, MCNOSfIb30BaHWE NUTUEBbLIX
conen 1,3-aguTnaHoB M npucoeavHeHue anbaervaoB K a,B-HenpenenbHbiM KapboHUNbHLIM
coeguHeHusam (lWrtettep) ans peanusaumm Umpolung. lNNpumeHenune 1,3-gutnaHoB Ons
CYHTe3a anbaerngoB U KeTOHOB. ALETUNEHUA-WOH KaK CUHTEeTUYECKUA 3KBUBANEHT auun-
aHuoHa (peakuus Kydeposa).

MonyyeHne GUCynbMUTHBIX NPOU3BOAHBLIX, LWAHMMOPUHOB (OKCUHUTPUIIOB) N aLEeTUEHOBbIX
cnvptoB. B3saumopenctene  KapOOHWUNbHLIX COEOMHEHUA C  aMMUaKoM(YpOTPOMWH),
NepPBUYHBIMU U BTOPUYHBIMU aMUHaMWN. EHaMUHBI, nx nonyyeHne n ankunmpoBaHue. OKcMbl,
rmapasoHbl, apunrnapasoHsbl. Peakunn KapbOHUNbHbIX CoeaANHEHWI c
MeTanoopraHN4YecknMm peareHTamum.

KeTo-eHONbHas TayToOMepusi KETOHOB. EHOMbI KETOHOB B peakuusix ranoreHMpoBaHus,
n3oTonHOro obmMeHa n pauemMmsaunn xmparnbHbIX KETOHOB. KUCMOTHLIM 1 OCHOBHOW KaTanus
3TUX peakuun.

EHonAT-moHbl. MeToabl reHepupoBaHWsi €HOMSITOB C MOMOLLbIO ankoronsatoB M amMuaoB
LenoYHbIX MeTannoB. NMpMMeHeHne NPOCTPaAHCTBEHHO 3aTpyAHEHHbIX amugos. lMonyveHve
€HONATOB M3 cununoBblix adumpoB eHonoB (CTopk) U a,B-HenpefenbHbIX anbgernaos u
KETOHOB. CtpoeHue €HONATOB (onuromepHbie CTPYKTYpbl).KuHeTnyeckn- n
TEPMOANHAMUNYECKN KOHTPOSNMPYEMbIE MPOLLECChI EHONM3aLMN, YCIOBUSA UX OCYLLLECTBIEHNS.

AnknnupoBaHue eHonAaToB. BrnvaHue nonspHOCTM pacTBOpUTENSA Ha pPErnoceneKkTMBHOCTb
npouecca (O- un C-ankunuposanue). lMpuHumn XXMKO. PasHoBecne mexgy d,B- n  B,y-
€HoHaMu. ANKMNMpoBaHWE M aumnmpoBaHMe E€HOMST-UOHOB. Mcnonb3oBaHne (POpPMUNbHBIX
(rMopoKCMMETUNEHOBbIX) MPOM3BOAHBIX ANSi PEMMOCENEKTUBHOIO ankunmpoBaHMs KETOHOB.

KeTo-eHonbHas TaytoMepust 1,3-OUKeToHOB U 1,3-KeTo3hMpOB Ha Npumepe aueTunaueToHa
N aLeToyKCycHOro acmpa. HuTposanpoBaHme KETOHOB U peakums C AMOKCUOOM ceneHa.

Baanmopgencrtene kapboHUMbHbLIX COeanHeHun ¢ unuaamm gocdcopa (peakumsa Buttura).
O6bnactb nNpUMEHeHWA peakumm Buttura B opraHMyeckom cuHTe3e. MexaHumsam u
crepeoxumunsa peakuuun. MeToabl nonydeHus wnupos docdopa. Peakumna YsgcsopTta-
XOpHepa-OMMOHCa Ha MpuMepe UCMNOoNb30BaHUA TPUITUNOBOro adupa POCEHOHYKCYyCHOM
KMCROTBI.

BoccTaHoBneHve anbgerngoB M KETOHOB 40 CNMPTOB U ankaHoB. Peakunn KnxHepa-Bonbda
n KnemmeHceHa. BocctaHoBuTENbHas OuMepu3auusi KETOHOB A0 BULUMHAIbHbLIX AMOSOB.
Peakumn rmgpuagHoro nepeHoca. BocctaHosneHne no MeepeiHy-IloHHOopdy-Bepneto.
AducnponopunoHupoBaHue anbaernaoBs no KaHHuuuapo (MexaHuam). MNepekpectHas peakuus
KaHHuuuapo. BoccraHoBuTenbHoe aMuHuUpoBaHue KapOOHUMbHbIX ~ COEOUHEHWUN.
Bsaumopencreme anbaernaoB 1 KETOHOB ¢ popMmmnaTomMm ammoHus (JlerikapT).

BoccTaHoBneHne anbOernaoB U KeTOHOB KOMMEKCHbIMWM rmapuaamu anoMuHus u bopa:
nuTUR-anloMuHMUrnapua, 6opormapua HaTpuUs, ankocuanoMornapuabl. XeMocenekTMBHOCTb
BOCCTAHOBNEHUSI ankokcu-rugpugamu anomuHus. oHATMe o cyneprugpuaax (rmapwabl
6opa): L- n LS-cenektpuapbl kKak CTepeocernekTMBHbIE BOCCTAHOBUTESN.

OkucrneHne  kKapBOHWNbHBLIX  coeguHeHun.  AytookucrieHne.  OKuUCNEeHWEe  KeTOHOB
nepkucnotamu no banepy-Bunnurepy. CtepeocenekTMBHOCTb peakuuu.
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AnbgonbHasi KoHOeHcauusi, ee MexaHu3M. BHyTpu- ©n  MexXxmornekynapHas peakuuu.
Oderngpatauma anbgonen Kak MeTod CuHTe3a O,[3-HeHacCbIWeHHbIX  KapBOHUIbHbIX
coeguHeHue. [lepekpecTHas anbAofibHas KOHAEHCauMsi apoMaTU4ecKux anbAerugos unm
dopmanbgernga ¢ anudatvyeckumu  anbgervgamm Mo ketoHamu.  PernocenektuBHoe
nosiy4eHve NUTUEBbLIX EHONATOB (MPYMEeHEeHUe NPOCTPAHCTBEHHO 3aTPYAHEHHbLIX OCHOBaHWIN)
N UX NCNONb30BaHWe B HanpasfeHHOW anbAoNbHOM KoHAeHcaunn. KoHgeHcauns cunmnoBbIiX
3ahmnpoB eHoMNoB ¢ anbgerngamu n ketoHamu (Mykasma).

KoHoeHcauus anbaerngoB (KETOHOB) M COEAWHEHUM C “aKTUBHOW METUIEHOBOW rpyrnnon”
(KHeBeHarenb).

AMUHOMETMNMPOBaHNE anbaerngoB U KETOHOB No MaHHuXy. Peakums anbgermaoB v KETOHOB
C LUMHKOBbIMW MPOM3BOAHBIMW  CHOXHbIX 3dwmpoB (Pedopmartckun). beH3omnHoBasi
KOHOEHCauusa apoMaTUyeckux anbgerngoB, obnactb NMPUMMEHEHMS U MEXaHWU3M peakuumu.
ConpsixeHHOe NpucoeanHEHNe eHOMNATOB K O,[3-eHoHaM (peakumsa Muxaans).

0,B-HenpepenbHble anbgerngbl U KeTOHbl. MeToabl NonyYeHusa: KOHAEeHcauun, OKUCIeHue
annunoBsbIX cnupToB, U Ap. ConpsbkeHne KapbOHMMBHOM rpynnbl C ABOWMHOW Yrrepoga-
yrnepogHon cBasblo. Peakuun 1,2- n 1,4-npucoeguHeHnst NUTUMOPraHNYecknx coeanHeHnn,
TpyankundbopaHoB, Auvankun- W OMapunKkynpatoB, aMMHOB, LWAHUCTOrO BOAOpOAa,
rafioreHoopoaoB. JAnokcnanposaHue a,B3-HenpeaeribHbIX KeToHOB no cBsa3n C=C.

ConpsixeHHOe npucoeguHeHne eHONATOB K O,[3-HenpedenbHbIM anbgerngamMm n ketoHam. Ero
pernocenekTuBHocTb. KoHaeHcauna no Muxaanio. MexaHusm peakumu. [JoHOpbI U akLenTopbl
Mwuxaans. KatanusaTtopbl peakuum, ee odbpatumocTtb. PeTpo-peakuus. Bbibop ontumansHoun
KOMOBUHauumn peareHToB. EHaMuHbl Kak goHopbl Munxaans. Tepmuyeckasa peakums Muxaans.
OcHoBaHua MaHHWxa n gpyrme CUHTeTUYecKne aKBMBaneHTbl akuentopos Muxaans.

Peakunmn aHHenupoBaHuda. BapwuaHt PobuHcoHa. [lpumeHeHune B-XITOPKETOHOB 1
ocHoBaHu MaHHMxa. EHaMuHbI B peakumsax aHHENMPOBaHUS.

Cnupo-aHHenMpoBaHue vyepes anokcmapbl (C NOMOLLBI UNNOOB CEPbI).
14. KAPBOHOBbIE KACNOTbI.

MonyyeHne  kapOOHOBLIX  KUCMAOT  OKUCNEHWEM  CNUPTOB,  anbAdervaoB,  ankeHoB,
ankmnbeH3onoB. MAPONU3 HUTPUIOB U APYrMX NPOM3BOAHbLIX KAapOOHOBLIX KMCNOT. CUHTESbI
Ha OCHOBe MeTannoopraHnveckux coeanHeHnn. CUHTE3bl HA OCHOBE ManoHOBOro adumpa.
[MpombliwneHHoe nonyyeHne MypaBbUHOW U YKCYCHOW KMCNOT.

CtpoeHune kapbokcunbHon rpynnbl. ObpasoBaHne accoumaTtoB. Auccoumaumsa KapOOHOBbIX
KMCNOT, 3aBUCMMOCTb KOHCTaHTbl Anccouuaumm oT Npupoabl 3aMecTuTenen.

Peakunn kapboHoBbIX Kncnot. [JekapbokcunupoBaHue, NUpPONiM3 COonen, ranoreHnpoBaHue
no [lennio-®onbrapay-3ennHckomy. Inektponns conen kapboHosbix kucnot (Konbbe),
CUHTE3 ankundpomuaoB 1 -nogmaoB no XyHcamkkepy,HenpenenbHble KapOoOHOBLIE KMCMOTHI:
aKkpunoBsasi, MeTakpunoBasi, OfienHoBasi, annamguvHoBasi. VX cBomcTtBa M NpPUMEHEHME.
He3ameHnMble XUPHbIE KUCNOTbI.

MponsBoaHble KapOOHOBLIX KWUCIMOT. aHrMapwabl, ranoreHaHrMapuabl, CroXHble
ampbl, amuabl, HUTPUNbI, conu. VX B3anMHble nepexobi.
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ManoreHaHrgpuabl.  [lonyyeHne € nNomowbio  ranoreHngoB  pocgopa,
TUOHUNXNopuaa, okcanunxnopuaa. CBOWCTBA ranoreHaHrnapuaoB: B3auMOOEWCTBUE C
HykneounbHblMM  peareHTamu  (BOAa, CAMPTbl, aMMuMaK, amMuHbl,  MAPaA3VH,
MeTannoopraHmyeckne coeamHeHus). BocctaHoBneHne oo anbagernaoB (no PoseHmMyHay u
KOMMMAEKCHbIMM  rMapugamn  MeTannoB). Bsaumopencteume  ranoreHaHrmgpugoB C
AnasomMmeTaHoM (peakumst ApHaTa-OncrtepTa).

CnoxHble acumpbl. MeTogbl nonyyeHus: aTepudumkaums KapboHOBbLIX KUCNOT (MexaHu3m),
auMnMpoBaHue CNMPTOB M anKkoronaToB auuiranoreHMaamMmmn n aHrngpuaamn, ankmnmpoBaHme
KapbokcmnaT-aHMOHOB, peakuun KACIOT C AMa3oMeTaHOM, anikoronmna HUTPUNOB. J1akTOHbI U
MeToabl X cuHTe3a. CuHTEe3 opToaPMpoB. Peakuum CrioxHbIx 3OUPOB: rmaponns (MexaHnsm
KMCAOTHOTO M OCHOBHOrO KaTanusa), aMMOHOMNu3, nepeaTepudukaums, peakuum c
MeTannoopraHMyYeCckMmMm CoeanHEHNsIMN, BOCCTAHOBMEHME A0 CNUPTOB M anbaerngos.

AHrnapuvabl. MeToabl nonyyeHus: gernapataumsi KACAOT C NOMOLLbIO NeHTokeuaa gocdopa
N TaneBoro aHrMapuaa; auunMpoBaHue conen KapOOHOBbLIX KUCMOT XMopaHrMapuaamu.
Peakuuun aHruapnaoB KUCHOT.

KeTeHsbl. [NonyyeHne, cBOMCTBa N NPUMEHEHNE B KAYeCTBE aLUNUPYLLMX areHToB.

Hutpunbl. Metogbl nonyveHua: gerngpatauma ammgoB kucnoT (¢ nomoulbto P20s, SOCIz,
POCI3), ankunupoBaHune ambUOEHTHOrO uMaHuMa-uoHa (MCMNOMb3oBaHWE  MeXdasHOro
katanusa). CBoOWCTBa HUTPUMOB: MMOPONN3, BOCCTAHOBMNEHWE KOMMMEKCHbIMU rMapuaamm
MeTannoB OO0 aMWHOB M anbAerngoB, B3auMOLEWUCTBME CO CnUpTamu, aMuMHamum (CUHTE3
aMnOnHOB), MarHun- U NMINTUNOPraHNYECKUMN COEANHEHUSAMN.

Amugbl. Metoabl nonyyYeHns: aumMnMpoBaHMe ammuaka M aMmHOB, NUPONN3 KapbokcunaTos
aMMOHUS, CUHTE3 N3 HUTPUIOB, U3oMepmusauns okCcMMoB No bekmaHy. CUHTE3 LMKNUYecKux
amugoB - naktamoB. CBOWCTBa: rMaponu3, BOCCTaAHOBMEeHWe OO0 amMuHOB. [erngpataums
amngos. [leperpynnupoBkn [odpmaHa u  Kypumyca. [loHATME O  CEKCTETHbIX
neperpynnMpoBKax.

CnoxHoadumpHas koHgeHcauusa KnanseHa. MexaHnam peakuuu. NepekpecTHas KoHAeHcaums
CNOXHbIX 3MpPOB C aupamu Ll@BENEBOW, YrofibHOW  KUCOT wWnNu ¢ 3dupamu
apomMaTuyeckux  KucnoT.  BHyTpumonekynspHas  KOHOeHcauusi  CIOXHbIX  3duMpoB
ABYXOCHOBHbIX KMCroT no [ukmany. KoHaeHcauusi KEeTOHOB CO CHOXHbIMW admpamMu Kak
meTton cuHTe3a 1,3-guketoHoB. CuKHTE3bl C aueTOYKCYCHbIM 3dupoM. AuunouHosas
KOHOEeHcauusa  CrioxHbiX 3adupoB. [lpumeHeHne TpumetunxnopcunaHa. CuHTesbl C
ManoOHOBbIM M aLETOYKCYCHbIMU adompamMu: nonyvyeHme KapboHOBbBIX KUCNOT U KETOHOB.

CuHTEe3 n cBorcTBa OpraHMYecKUx NPOU3BOAHbLIX YrOSIbHOW KUCIOTbl — 3(OMPOB, XNopachupos,
kapbamaToB. [yaHMaAWH, ero OCHOBHOCTb. KcaHToreHatbl. ['eTepokymyrneHbl: m3oumaHathbl
(nonyyenue), kapboguummabl. Wx cBonctBa M uUcnonb3oBaHMe B cuHTe3e. CuHTE3
n3ounaHaToB.

[IByxOCHOBHble  kapboHOBble KMCMOTbl. MeToabl CMHTE3a:  OKUCHUTESNbHOE
pacllenneHne LMKNoankeHoB W LUMKIMYECKUX KETOHOB, OKWUCIEHWE MonuankunbeH3onos u
KOHAEHCUMPOBAaHHbIX apoMaTUYeCKUX coeavHeHWn. [naBHble npeacTaBUMTENW: LLaBereBas,
MarloHoBasi, siHTapHasl, agunuHoBasi, oTanesas, TepedTanesas KMCNOTbl. [MPOMbILLNEHHbIE
MeTOAbl NONyYeHUs.
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OcobeHHOCTM NOBeAeHusi LAaBeneBorM WM MarnoHoBOW KucnoT. [Ouatunokcanat B
CNOXHO3(UpHON  KoHAeHcaumn. [ekapbokcMnupoBaHMe ManoHOBOW KUCMOTbI UM ee
ncrnonb3oBaHve B KoHAeHcaumax c anbgernaamun (KHeseHarenb). MarnoHoBbIM acoup U
CVHTE3bl Ha ero OCHOBE: arkuUIMpoBaHWE HATPUEBOro NPOU3BOAHONO ankunranoreHngamm u
akuentopamn Mwuxaanga. [dekapbokcunupoBaHue nNPOU3BOAHBIX MarioHOBOro adwmpa B
NPUCYTCTBUM HyKNeodunbHOro katanmsatopa (metoa Kpanyo). AHrmgpua sHTapHOW KACHOThI
M ero KoHaeHcaums ¢ apomatudeckumn ansgermgamu (MepkuH). CykunmHumng, N-
OpPOMCYKUUHUMUA, €ero MpuUMeHeHue B CuHTe3e. AOUNWHOBAas KUCNOTa, e€e MpakTUudeckoe
npumMeHeHne (HawnrnoH). BHyTpumonekynsipHaa CrnoXxHoagupHaa kKoHgeHcauus (Oukman).
AunnounHoBasi KoHOeHcaums 3uUpoB ANKapOOHOBLIX KUCNOT Kak METOd CUHTe3a CpeaHuX
LMKITOB U MaKpPOLMKIIOB.

[MpombiwnieHHble MeTodbl MonydYeHus TanesBon u  TepedTaneBoW KUCHOT,
dTanesoro aHrmgpuga. dranumua: ero nonyyvyeHue, NpUMEHeHWe B CUHTE3e MNepBUYHbIX
aMWHOB M1 AN CO3[4aHus 3aLUnTbl MEPBUYHON aMUHO-TPYNMbI.

a,B-HenpegenbHble ABYXOCHOBHbIE KMCMOTLI, METOAbI UX CUHTEe3a: gerngparauus B-
rMMOPOKCUKNNOT, KoHAeHcauumn lNepkuHa (CUHTE3 KOPUYHbLIX KUCNOT) U KHeBeHarens, peakuus
Butura. CeowncTtBa a,B-HenpeaenbHble ABYXOCHOBHbLIX KUCMNOT: peakumMM npucoeguHeHus no
asonHon cBasn C=C (Bknoyas peakuyuio Mwuxaans), u3omepusaumsa ManemHoBou W
dymaposon kucnot. CTepeoxmmuns MpUCOEAMHEHUs raroreHa u rmgpokCUnMpoBaHUsa Mo
MpunexaeBy (nepkucrnoTel) n no BarHepy (nepmaHraHar).

EpOMO- N NoaonakToHm3auna HenpepesribHbIX Kap6OHOBbIX KUCINOT B NMPUCYTCTBUU
OCHOBaHMUA.

ManeunHoBbIN aHrMapua, auetuneHankapboHoBasa KMcnoTa U ee AUMETUNOBbIN 3UP Kak
aneHodunbl.

15. HUTPOCOEAOUHEHUA.

Anudatnyeckmen apomaTudeckue  HUTpocoeauHeHusi.  Wx  nonyvyeHve u3
ankunranoreHngoB (aMOMOEHTHbIM  XapakTep HUTPUT-UOHA) M HUTPOBaAHMEM apEHOB.
CTpoeHue HUTpo-rpynnbl (Mesomepus).

CH-KncnotHocTb 1 Taytomepus HuTpoarikaHoB. BoccTtaHoBneHue B amMuHbl. HUTpOHOBbIE
KACIOTbI N MPUMEHEHME MX CONen B KoHOeHcaumn ¢ anbgerngamu (AHpu). BocctaHoBneHve
HUTPOaApPEHOB B KUCMOW U LWeno4vyHou cpefe. [NpomexyTodHble NpoayKTbl BOCCTAHOBIEHUS
HUTPOrpynnbl (HMTpO30COEANHEHMS, apunrMapoKCUnaMmmnHBbl, asoKcu-, aso-,
rmgpasocoenHeHns). CenekTMBHOe BOCCTAHOBMEHUE HUTPOrpynnbl B OUMHUATPOApPEHax.
BeH3nanHoBas neperpynnuposka.

16. AMUHbDI.

Knaccudpumkauna ammHoB. MeToabl NonyyYeHus: ankunMpoBaHve amMmMuvaka U amrMHOB
no lodpmaHy, ddTanummuga «kanma (Fabpumanb), BOCCTAHOBNEHME a30TcoAepKallunx
NPOU3BOAHbLIX KapOOHWIMbHbLIX COeAMHEHUN U  KapOOHOBLIX KWUCIOT, HUTPOCOEANHEHWUMN,
HUTpunoB. eperpynnnMpoBkn ammaoB M asngoB KapOboHoBbIX kucrnoT (ModmaHa, Kypuwmyc).
BoccTaHoBUTENBHOE aMMHUPOBaHWE KETOHOB, B TOM 4Yucne rno JlenkapTy (B3avmopencreune
KETOHOB C POPMUATOM aMMOHMUS).
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AMUHBI Kak ocHoBaHWA. CpaBHEHME OCHOBHbIX CBOWCTB anuvdaTtuyecknx U apomMaTuyecKmnx
aMmunHoB. BrnvsiHMe Ha OCHOBHOCTbL aMMHOB 3aMecTUTENen B apoMaTUYeCcKOM safpe.
AnkunvpoBaHne ” auunuMpoBaHME aMUHOB. TepMuMYecKoe pasnoXxeHue rmMapoKcuaoB
TeTpaankunammoHus no opmaHy. NaeHTudurkaums n pasgeneHme nepBuYHbIX, BTOPUYHBIX
N  TPEeTUYHbIX aMMHOB C nomowbio GeHsoncynbdoxnopuga (npoba XuHcbepra).
CynbamugHble npenapatbl.OKUCNeHne U ranoreHnpoBaHne amuHoB. [lonyyeHue
N30HUTPUIOB, NX BOCCTAHOBIIEHME N TMOPONNS.

Peakuun anekTpodunbHOro 3amelleHuss B 6€H30MbHOM KOfbLe apomMaTUyYecKMX amMUHOB:
ranoreHMpoBaHve, CcynbupoBaHMe, HUTPOBaHWE, auunnMpoBaHue, OPMUIMPOBAHME.
3awmra aM1Horpynnol.

Baanmopgencreme nepBrnYHbIX, BTOPUYHBLIX N TPETUYHBLIX aMUHOB C a30TUCTON KUCIOTOWN.

17. AMA3OCOEOUHEHMUAL.

ApomaTtunyeckne amasocoeauHeHusi. Peakumm  OnasoTUMpoBaHUS  NEPBUYHBIX
apoMaTU4ecKMx aMuHOB. YCroBUS ONA30TUPOBAHMSA B 3aBUCUMOCTM OT CTPOEHUA aMuHa.
MexaHuam, npupoga HUTpo3upytowiero areHta. CTpoeHne n yCTondnmBoCTb COMeEn ANa3oHUS.
TeTtpadTopobopaTtbl u rekcadptopodocdarel apeHamaszoHnsa. CTabunbHble KOBaNeHTHble
dopmbl  AnasocoeauHeHnn. KMCNOTHO-OCHOBHbIE pPaBHOBECUA C Yy4yaCTMEM KaTuOHa
apeHanasoHus.

Peakunn apomatmnyeckux guasocoeanHeHn C BblAeneHnem asota: 3aMeHa Auasorpynnbl Ha
rMOPOKCUIBbHYIO-, LMaHo-, HuTporpynny, ¢Top (LumaH)-, xnop, 6pom, noa, n BOAOPOL.
CwuHTtes brnapunos no Nombepry. CuHTe3 MeTannoopraHmyeckux coeanHeHmi (HecmesHoB).

Peakumn gnasocoeanHeHun 6e3 BblaeneHus a3oTa: BOCCTAHOBMEHME A0 apuirngpasvHoB,
asoco4veTaHne. AsocoyeTaHMe KakK peakumsa anekTpounbHOro 3amelleHusi. As3o- u
AnasococTaBnsalwme, ycrnoBms CoYeTaHus ¢ aMmHamu u peHonamu. Asokpacutenu, pH-
NHOMKaTOPbI.

Peakumn HykneogunbHOro 3amelleHns B GEH30NbHOM KOMbLe, akTMBUMPOBaHHOM
anasorpynnon.

[dnasomeTaH, ero ctpoeHune (CTpykTtypHoe poactBo ¢ N20). lNonyyeHne mn3 N-HUTPO30-N-
mMeTunmoyeBuHbl. Peakuna ¢ HO-kucnotamum, keToHamym u xnopaHrngpugamm KapboHOBbIX
kncnot. Peakums ApHaTta-AnctepTta, neperpynnupoBka Ma3okeToHoB (Bonbd).

19. PEHOIJbI.

MeTogbl nonyvyeHns (PEeHONIoB M3 apeHCyNb(OKUCAOT (LenoYHoe nriaBreHne),
apunranoreHngoB, conen apeHaunasoHus. [llonydeHve deHona B MPOMBILWNEHHOCTU U3
Kymona (u3onponunbeHsona).

deHonbl kak HO-KnMcnoTbl, BNUSIHME 3aMEeCTUTENEN Ha KUCNOTHOCTb (OEHONOB. AMOUAEHTHbIN
xapaktep deHonat-uoHoB. C- n O-ankunupoBaHwe deHonaTos. [lonyvyeHne nNpocTbiX U
CIOXHbIX 3MpoB (PeHOsoB.

Peakumn  anekTpounbHOro  3aMelleHuMss B apoMaTuyeckoM  Komnbue  ¢OEeHOrOoB:

ranoreHMpoBaHne, HUTPOBaHWE, Cynb(uUpoBaHUe, HUTPO3MPOBaHUE, ankuIMpoBaHue,
aumnupoBaHue, dopmMmunuposaHne. dTaneuHbl:  eHondTanenH n  nyopecueuH.
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KapbokcunmpoBaHune Lwweno4vHbix conen deHonos no Konbbe (nonyveHve canuumnoBou
kncnotbl). dopmunmposaHne eHonoB no Penmepy-TumaHy (canuumnoBbin anbaerua).
[MpeBpalleHne annunoBbiX 3PUPOB (PEHOSI0OB B annunideHosnbl Kak npuMep TepMUYecKon
[3,3]-curmatponHon neperpynnmpoBku (Knsamsen).

MoHATME O MHOroaTOMHbIX (heHornax (MMPOKaTeXMH, Pe3opuWH, MOPOXUHOH, MMPOranson,
PrIOPOrnNIoLMH).

Okucnenne deHonos. onyyeHne o- N N-6eH30XMHOHOB, aHTpaxuHoHa. Okucnexue 9,10-
AVrnapokcuaHTpaueHa (aHTparngpoxvHOoHa) KWUCNOPOAOM Kak MNpuUMep €HOBOW peakuuu:
NMPOMBILLIFIEHHOE NOJTyYeHne nepekucn Bogopoaa. ApoKCUnbHbIE pagukarnsi.

XUMMYECKME CBOMCTBA XWHOHOB. peakumn 1,4-npucoeguvHeHns, B3auMMOOENCTBUE C
rMMAOPOKCUNAMUHOM, (POTOXMMUYECKOE auunmMpoBaHME. XUHMMAOPOH Kak npumMep OOHOPHO-
aKkuenTopHOro KomMmnnekca (komnnekc “c nepeHocom 3apsga’). CeMnxmHoH. Micnonb3oBaHue
TeTpaxnopbeH3oxmMHoOHa (xnopaHuna) un 2,3-auxnop-5,6-anunaHodbeH3oxumHoHa (DDQ) B
Ka4yecTBe OKMCINTENEN U AErnapupyoLmnX peareHToB.

20. ULUKNOAJIKAHbI (ANTMUUKIbI) U X MPOU3BOOHDbIE.

Knaccudpukaums anuuuknoB. OHEpPrus HanpshkeHuss B anuuuknax u  ee
KONMYECTBEHHAs OLIEHKa Ha OCHOBaHMUM CPaBHEHUS TENNOT 0Opa3oBaHMs U TEMMOT CropaHns
LMKIoankaHoB U COOTBETCTBYIOLLMX ankaHoB. TUMNbl HanpsbkeHus B LuMKroankaHax (yrrnoBoe,
TOPCUOHHOE, TpaHCaHHYNSIPHOE) W MoApasfdeneHne anuuMKNoB Ha Marble, cpegHve u
MaKpPOLKIbI.

CTpoeHune uuknonponaHa, uuknobytaHa, uMKrnoneHTaHa n uuknorekcaHa. KoHdopmaumoHas
NOABWXHOCTb LMKIIoNeHTaHa (NnceBaoBpalleHume).

KoHdopMauMOHHbIN  aHanu3 uuKrorekcaHa. AKcumanbHble W 3KBaTopuanbHble CBS3UM B
KpecrnoobpasHon koHdopMaumn unknorekcaHa. KoHcdopmepbl umknorekcaHa (kpecnosuaHas
n TBUCT-popma). KoHpopmMaLmm MOHO- 1 An3aMeLLEHHbIX NPOU3BOAHbIX LIMKIIOrekcaHa.

BrnvaHne koHMOPMaLMOHHOIO MOMOXEHUsT (PYHKUMOHAmNbHBLIX TPYNN Ha WX PeaKLUOHHYH
CMOCOOHOCTb: peakuun 3aMelleHusi, OTLIenneHusl, okucrneHusi. OcoBGEeHHOCTU CBOWCTB
coeanHEeHW Co cCpeaHM pa3MepoM LUKMa.

KoHtopmaunoHble 0COBEHHOCTU LMKITOrekceHa.

MeToabl CuHTE3a UuuknonponaHa, uuknobytaHa W ux Npou3BogHbIX. OcoBGeHHOCTU
XUMUYECKNX CBOWCTB COEAMHEHUN C TpexyneHHbIM uuknom. CuHTe3 coeavHeHun psiga
UMKNOMNEHTaHa UM  UuMKNorekcaHa. Peakumym paclwimpeHuss W CyXXeHUs Uuukna npu
AEe3aMUHUPOBaAHMM NEPBUYHbIX amMuHOB (OembsiHoB). CneumanbHble MeTOAbl CUHTEe3a
COEOVHEHMA CO CpedHMM pa3MepoM Uuukna (auMnouHoBas KOHAEHcauus, KOHAEHcauus
ANHUTPUOB, onuromepusaums 1,3-6ytagueHa).

Buumknnyeckne coeoMHeEHWs Ha NpuMepax Uuc- M TpaHc-AekanuHoB. [lonuumknuyeckue
coeguHeHusi, cnuvpanbl. 3anpeT bpeara Ans MOCTUMKOBBLIX cucTeM (Tuna HopOopHeHa).
lMoHATME O KapkacHbIX YrneBo4opOAax Ha npumepax agamaHTaHa, KybaHa, TeTpasgpaHa.
[MoHATHE O KaTeHaHax U poTaKkcaHax.
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21. TETEPOUUKITMYECKUE COEOUHEHUA.

Knaccudukaums reTepoumknos, Ux porb B Npupoae M B pasnuMyHbiX obnacrsx
npou3BoACTBa.

[MAaTUYNEHHble reTepouunknbl C OOHUM reTepoaTtoMoM: dypaH, TmodeH, nupporn. CuHtes u3
1,4-ankap6oHnbHbIX coeamHeHun (Maane-KHopp).

ApOMaTUYHOCTb MATUYNEHHBIX reTepouunknoB. Peakumm 3SneKkTpoUIIbHOrO 3aMeleHns B
NATUYNEHHbIX apomaTuyecKux reTepoumknax: HUTpOBaHwue, cynbdupoBaHue,
ranoreHnpoBaHue, dQopmunupoBaHune, auunuposaHve. OpueHTauns 3nekTpodUNbLHOro
3ameLleHna n ee obbsacHeHue. Muppon kak NH-kucnota. MNuppon-kanuii 1 NUppon-marHui
ranoreHnapl, WX peakumm C SNeKTpoUnbHbIMK peareHTamu. [Mnppon kak CTPYKTypHas
eguMHuua nopcupmHoB. [loHATME O CTpoeHUM n Buoxmmudeckom ponu xnopodunna u
remornobuHa.

WHoon. CuHTe3 npou3BOAHbLIX WMHAONA W3 apunrmgpasvHoB W KeTOHoB Mo duwepy.
MexaHu3m peakumn. Peakumm anekTpounbHOro saMeLLeHnsa B NMPPOSIbHOM KonbLue nHaona:
HUTpOBaHWe, (opMunNupoBaHue, ranoreHMpoBaHue, amMuMHOMeTUNMpoBaHue Mo MaHHuxy.
O6pasoBaHne MeTanM4yeckux NPOU3BOAHbIX (MHOOM-HATPUA U WUHOOM-MarHUnranoreHnabl).
M'mapokcumHgonel B npupoge. NHguro.

LLlecTnuneHHble apoMaTuyeckne reTepouunksibl C 0QHUM reTepoaToMoM: MUPUANH N XUHOSWH.
MupnanH. ApoMaTMyeckun xapaktep nupuguHa, cpaBHeHWe C NUpposioM u BGeH3onom.
MupnanH kak ocHoBaHue. Peakuun ¢ ranoreHankaHamun. Peakumn anekTpounbHOro
3aMelleHns B NUPUAMHE: HUTpOBaHWe, cynbdupoBaHue, ranoreHmpoBaHue. N-Okucb
nupmanHa n ee UCMNosib3oBaHMEe B peakuuMm HUTpoBaHus. [MoaBMXKHOCTL atoMa rarnoreHa B
NMPUAOMHOBOM Siipe B peakumnsax ¢ Hykneogunamu.

CUHTE3 XMHONMMHA W 3aMeLUEHHbIX XWHOMWHOB M3 aHunuHoB no Ckpayny wn [debHepy-
Mwunnepy. XWHOMWH Kak OCHoBaHwe. B3ammogencrtBMe XuMHOMWHA C ranoreHarkaHamu.
Peakumn anekTpounbHOro 3aMelLleHns B XWHOSMIMHE: HUTPOBaHWE, CynbupoBaHWE WU
ranoreHMpoBaHue.

HYKJ'IeO(*)I/IJ'IbHOG 3amMmeleHne atomMoB BOOOpOAda B nMMpuaMHE U XUHOJIMHE B peaKkunax C
aMnaoMm HaTpud, rMapoKCnNaoM Kanma m C*)GHVIJ'IJ'IVITVIGM.

TayTomepusi 2- U 4-rMapOKCUNUPUAMHOB U —XMHOMNUHOB. MPOTOHHAs NOABMXXHOCTbL aTOMOB
BOAOPOAA B METUIbHbIX rpynnax 2- u 4-MeTunnMpuanHoB n —XMHOMUHOB. 2-MeTunnpuanHbl
N —XUHOJNHbI Kak METUINEHOBbIE KOMMOHEHTbI B KOHAEHcaUUsaX ¢ anbaervaamu.

22. NIPUPOOHbLIE COEOUHEHUAL.

MoHocaxapuabl. Knaccugukauyusa n crepeoxmumus. TeTposbl, NEHTO3bl U rekco3bl. Anbao3bl U
keto3bl. CTepeoxumusa anbfo3 B npoekunax duwepa m Xesopta. [rnokosa.
Linknuyeckne nonyaueTarnbHble ()OPMbI MHOKO3bI: MIIOKONUPaHO3bl U —pypaHo3bl. AHOMEpSI.
MyTtapoTaunsa. CUHTE3 NPOCTbIX U CNOXHbIX 3MPOB rMIOKO3bl. [NMKo3ngHasa ruapokcunbHas
rpynna, noHATUE O rMUKo3naax.

Hucaxapuabl Ha npumepax ManbTo3bl, Lennobuossl U GpykTo3bl. BoccTaHaBnvBatowme 1

HeBOCCTaHaBnMBawLLme gucaxapuabl. [TOHATME O UMKNNYECKUX onurocaxapuaax Ha npuvepe
UuknoaekcTpuHoB. CoeaMHEHUS BKIMIOYEHUS LIMKINOAEKCTPUHOB.
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|_|OJ'IVIC8X8pVI£I,bIZ Kpaxmarn, uennnosa, XUTUH. MoHaTMe o CTPOEHUN 3TNX 6I/IOI'IOJ'II/IMepOB.

TepneHsbl, TepneHonabl. MNMoHATNE 06 OCHOBHbLIX 3Tanax 6uocuHTesa. Yuvactue KoA u
ATO.

Cteponabl Kak npousBoAdHble neprugpoumnknoneHtaHodeHaHTpeHa. AHaporeHbl (Cio),
actporeHbl (Cis), ropMOHbl KOpbl HagnodeyHukoB (Czi rAOKO- M MUHEPaANOKOPTUKOUAbI).
[MoHATUE O pasnNUuMsX B UX CTPOEHUN N pbyHKUMK B opraHname (6e3 TOYHbIX hopmyn).

23. ICNONb30OBAHME 3ALUUTHbLIX rPYNN

B OPFAHUWYECKOM CUHTES3E.

3awuTta C-H-cBA3en B ankuHax, ee npuMeHeHne B CuHTe3ax Au- u nonuuHoB (Inasep,
Kagbo-XogkeBuny). CuHTE3bI Ha ocHOBE 3-6pOMMNPONUOSIOBOM KUCIOThI.

3awmta cnmptoBon HO-rpynnbl. 3awmTtHble rpynnbl: 6eH3unbHasi, n-MeToKCMOeH3unbHas,

TPUTUIbHaSA, An(N-MeToKCKU) TpUTUNbHas, TPUMETUNCUNUIBbHAS, TpeT-
OyTUNOMMETUNCUNUNbHAS, TeTparnaponupaHuibHas, 4-MeTOoKCK-5,6-
AMrnaponupaHunbHasi, 3-6eH30MNNPoNMOHUNbHaS.

3awuta HO-rpynnbl B rAMKONsX: mM3onponunuaeHoBasi, OeH3vnuMaeHoBasi, 3TUNuaeHoBas
3almMTHble rpynnbl. Linknnyeckne kapboHaTbl.

3awmTta HO-rpynnbl B heHonax: meTunosble, TpeT-OyTUMOBbLIE, TETparMaponMpaHuioBble,
deHaueTnnoBble, TpuMeTuUncununoBsble 3dupbl deHonoB. MeTuneHanokcu-3alnTHasa
rpynna ans gByXaTOMHbIX (OeHOOB.

3awuta kapObOHWUMbHOW Trpynnbl B anbgermgax W KeToHax: UMKNUYeckue auetanu wu
TmoaueTtanu. CenekTMBHas 3aliMTa OAHOM W3 HepaBHOLEHHbIX KapOOHWMbHbLIX Fpynn B
Morekyne.

3awwmTa KapboKkcunbHOM rpynnbl: 6eH3MNoBbIEe Y N-MEeTOKCMOEH3MMNoBbIE 3UPLI.
3awmTta amuHorpynnbl. 3alMTHble TPynnbl: aueTunbHas, dTanounbHas, CyKUMHOWUIbHAaS,
GeH3unnokcmkapboHunbLHas, TpeT-6yTunokcmkapboHunbLHas (Boc). MpumeHeHune
6eH3oncynbdoxnopuaa n 6eHsanbaernga Ans 3awmnTbl aMUHOTPYNMbl U €e MoanduKaumm.

3awmTa TmonbHoM rpynnbl (6eH3nnbHas, N-MeToKCUBGEH3nNbHas).

[MoHaTme o doToydansemblX  3aWuTHbLIX  rpynnax Ha  npuMmepe 1-(2-
HUTpodgeHun)aTangmona-1,2.

YcnoBus BBeAEHUS U yAaneHnsa 3awmnTHbIX rpynn, YCTOMYNBOCTb MX K OENCTBUIO Pa3fiMyHbIX
peareHTOB (KACIOT, OCHOBaHWW, OKUCNUTenewn, BoccTaHoBuTenenm wu pgAp.). Crpaterus
MCNONMb30BaHMA  3alMTHbLIX  FPynn:  MNPWHUWUNBI  OPTOrOHanbHOW  CcTabunbHOCTM U
MOAYNNPOBAHHOW NabunNbHOCTW.
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24. "CTOYHUKUN NHOOPMALIUUA
MO OPFAHUYECKOWN XUMUW.

PedgepatuBHble xypHanbel: P> Xumunga, ChemicalAbstracts. PacnonoxeHue
MHdOpMaUUKM B 3TUX XypHanax, ykasatenn. Metoguka noncka Hy>XHOW MHpopmaumn.

CnpaBo4YyHMK NO MeTodaM CUHTE3a M CBOWCTBAM OpPraHUYecKnX CcoeguHEHUn
“Beilstein”. MNpuHUMNbI pacnonoxeHns maTepuana B cnpaBoyvHuke. MeToavka noncka Hy>KHOW
MHdOopMaLmK.
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