NPOrPAMMA
ecmyrnumeJsibHO20 dK3aMeHa 8 acrnupaHmypy
no OPFTAHUYECKOW XUMUU
BBEOEHMUE.

OpFaHM‘-IeCKaFI XUMUA N ee MeCTo cpen ApYyrmx XuMn4eCKnx OncumnniinH, CBqA3b C Apyrmmm
HayKaMu. Opran-leCKme coeanHeHuA B npupoge.

CocTaB 1 CTpoeHMe opraHnyecknx coegmHeHun. CTpykTypHble popmyrbl. Fomonorus. Nsomepus.
MpUHLMNbI paunoHanbHON HOMEHKNATYpPbl 1 3aMecTUTenbHo HomeHknatypel MHOTAK.

Tunbl XMMNUYECKNX CBA3EN B OopraHn4ecknx coeanHeHun4Xx. dusnyeckne XapaKTepPUCTUKN cBA3EN:
3Heprua, annHa, nonAapHOCTb, NONAPU3YyEMOCTb.

OCHOBHblE MOHATUSA cTepeoxumnn. [1Ba Tvna NpoCTPaHCTBEHHOW M30MEpUU: AnacTepeoMepust 1
9HaHTUMOMepUs. XMparnbHOCTb, YCIOBUSA A5 ee BO3HUKHOBEHUSA. OnTuyeckas akTMBHOCTb COeAUHEHWI C
XvparnbHbIMW MOreKyrnamu. QHaHTMOMEPbI, paLemarbl.

Cnocobbl n306paxxeHnss NPOCTPaHCTBEHHOIrO CTPOEHUSA MOMEKYI: KNMHooBpasHble Nnpoekummn, popmyrbl
HbtomeHa 1 npoekumoHHble dhopmyrbl Puiiepa. MNMpaBuna nonb3oBaHns uMu. ABContoTHas 1
OTHOcUuTernbHasi KoHurypaums. Kondopmauus, ee otnvyne ot koHdurypaummn. KoHopmepsi.

AcvmmeTpudeckuin atom. OpraHmyeckne CoOeaMHeHNs ¢ OQHMM acCMMMETPUYECKMM aTOMOM Yrrepoaa.
MpuHumnel R,S-HomeHknaTypbl. CoegnHeHns ¢ ABYMSA acMMMETpUYecknmn atomamu. [NoHsaTne o meso-
dopmax. Tpeo-, 3puTpo-HOMEHKIaTypa kak cnocob oTobpaxeHns OTHOCUTENbHON KOHUrypauum
AnactepeomepoB C ABYMS aCUMMETPUYECKMMI aTOMaMN. HAHTUOMEPI C OCbIO XMParnbHOCTU Ha
npumMmepe anneHoB 1 AMdEHOBbIX KMCNOT. [MNOCKOCTHas XMpansHOCTb Ha NpuMepe napa-umknogaHos.

OneKTpoHHbIe (MHAYKTUBHbBIA U ME3OMEPHbIN) Y NPOCTPaHCTBEHHbIE 3dh(PeKTbl B MOMeKynax
OpraHN4ecKnx CoeanHEeHUN.

Knaccudurkauusa peareHToB 1 peakunin. MexaHnsmbl opraHnM4eckmx peakuun. NMoHATHe 0 NpoMeEXyTOUHbIX
yacTuuax, NnepexogHOM COCTOSIHUM, SHEPreTUYECKOM Npodune peakumm n ee aHepretTmyeckom banaHce.
KnHeTnyeckuin n TepMognHamMn4eCcKmii KOHTPOMb peakLmi.

npOCTpaHCTBEHHbIVI aCleKT NpoTeKaHnA OpraHN4YeCKnx peaKU,VIVIZ OnacTtepeoCesiEKTUBHbIE U
QHAHTUOCEJIEKTUBHbIE pEeaKUNN. 3HaHTVIOMeprIl7I N30bITOK Kak KONMYeCTBEHHas XapaKktepucTtuka
OHAHTUOCENIEKTUBHOCTM MnpoLecca.

OcHoBbI MeTOf@ MonekynsipHbix op6utanei (MO) Ans Monekyn opraHM4YeCKUX COeaVHEHWIA,
cofepxallumx T-cBsiav. MonekynsipHble TT-opouTtanu atunena, 1,3-6ytagveHa 1 BbiCLUMX NOMUEHOB,
6eH3ona, pagvkana, aHMoHa 1 kaTMoHa annunbHOro Tuna, 2,4-neHTagueHnnbLHoro pagvkana.

MMPUHLMN XXECTKMX U MATKUX KACMOT 1 ocHoBaHui (XKMKO).
1. PUBNYECKUE METOObl UICCINEOOBAHUA
B OPFTAHUYECKON XUMUMW.

O6wwas xapakTepucTrka pU3NKO-XMMNYECKMX METOLOB, OCHOBaHHbIX Ha B3aMMOAENCTBUN U3MyYeHuUs C
BelecTBOM. CriekTpasibHble Y AUPaKUMOHHbIE METOAbI.

KonebatenbHascnekTpockonus: npupoaa MIK-cnektpos, npaBuna otbopa, xapakTepmncTuyeckme 4actoThbl
nornoueHusi. KP-cnektpockonusi. BoamoxHocTtn VIK-cnekTpockonmm ¢ npeobpasoBaHem Pypoe.
lMpencraBneHnst 0 TEXHUKE 3KCMepUMeEHTa 1 MeTogax npurotoeneHns npob B NK-cnektpockonuu.



®YHKLMOHATbHbIN aHaNM3 Ha OCHOBE XapakTePUCTUYECKMX YacTOoT: ankaHbl — XapakTepUCTUYHOCTb
konebaHuii ceasel C-H, HexapakTepuUCTUYHOCTL KonebaHuii cesisein C-C; ankeHbl — XxapaKTepucTuieckme
4acTOoTbl, 3aBYCUMMOCTb YaCTOTbl BaneHTHOro KonebaHms C=C oT pasnuyHbIX (akTopOoB; anKuHbI,
apomMaTuyeckme coeavHeHNs — XapakTepucTUYeckme YacToTel, gpopma KosiebGaHuin apoMaTuyeckoro
KonbLa, AedopMaLlmoHHble konebaHust C-H; kap6oHWIbHbIE COeANHEHNS — XapaKTepUCTUYeckme
YacToTbl, BNUAHUE conpsikeHns casasert C=0 ¢ ApyrMmu KpaTHbIMU CBA3AMU.

OneKTpoHHasA CNeKTPOCKONUA B yribTPadroneToBON 1 BUANMOM 06iacTax: MpUpoaa CneKkTpoB, TUMbI
ANEKTPOHHbIX MEPEXOA0B, MOHATME O XPOMOMOPHbIX rpynnax. NMpumMeHeHns 3NeKTPOHHON CNEKTPOCKOMUM
B OpraHN4yecKkon n aneMeHTOOpraHn4eCcKom XMMnn.

Cnektpockonus AMP. MarHuTHble CBOMCTBA aTOMHbIX saep. AHcambIib 94ep B CTaTUYECKOM MarHUTHOM
none. AgepHble 3eeMaHOBCKME YPOBHU, UX HACENEHHOCTH, YCITOBUE PE30HAHCa, MaKpOCKOMMYECKoe
HamarHndmsaHue. Pernctpaumsa cnektpos AMP B pexunme HenpepbiBHOW pasBepTKn U B UMMYSIbCHOM
pexume.

MarHuTHoe akpaHupoBaHue saep. KoHCTaHTa SKkpaHUPOBaHUSA 1 XMMUYECKUIA COBUT. OTanoHUpOBaHWe
CMEKTPOB. YCMOBUSA NOSy4YEHMS CMEKTPOB BbICOKOrO paspelueHust. [psamoe n KoOCBEHHOE CMMH-CMUHOBOIO
B3anmMmogencTeusi.Penakcaumsi, BpeMeHa CnH-pPeLLIETOUYHOM U CMMH-CNIMHOBOWN penakcauum.
OTHOCUTENBbHbIE MHTEHCUBHOCTWY CUTHaIOB.

LLikana XMMUYeCKmX CABMMOB 'H B OpraHMYeckux coeamHerusix. Xummdeckve cagurn °C ans
OpraHNYecKnX MOmeKyr.

BnunsiHue cdunanyecknx akTopoB Ha 3KpaHMPOBaHWE SAEP: ANAaMarHUTHbIN U NapaMarHUTHbIA BKNaabl B
KOHCTaHTY 3KpaHWPOBaHMS1, BIUSHME MarHUTHOM aHN30TpOonuu, apdeKT KomnbLEeBOro Toka, BNsSHUE
ANEKTPUYECKOro Momnga N MEXMOSIEKYNAPHbIX B3aUMOAENCTBUI, U30TOMHbIE 3PdEKTHI.

XumMunyeckme caBurm m CTpO€EeHMNEe MOJIeKyI. XapaKTepMCTM‘-IHOCTb XUMUYECKNX COBUTOB, aMNnmpun4eckmne
npasusa nx oueHKn no aganTMBHbIM CXeMaM.

XnmMmyeckasi U MarHUTHasi 9KBMBarEeHTHOCTb SiAep, CUMMETPUS U XMParbHOCTb — UX MNPOSIBIIEHNS B
cnektpax AMP. BbisBneHne roMOTOMHbIX, SHAHTUOTOMHbIX U AMacTepeoTonHbIX rpynn no cnektpam AMP.

KoHCTaHTbl KOCBEHHOTO CMUH-CNIMHOBOrO B3ammoaencTeus (KCCB) "Jyy 1 cTpoeHne monekyn. CrnekTpsbl
AMP nepsoro nopsaka. CnvHoBble cuctemsl AX, AX,, AX, AMX I'IpOCTble npasuna MyrbTUNIIETHOCTN.
Cnektpbl AMP ¢ MarHUTHO HE3KBMBANEHTHBIMW SApaMum AA'XX'n AA'MM'X. OTKknOHEHMS OT npasun
nepBoro nopsiika Ansi CUMnbHO cBA3aHHbIX cucteMm. Crnektpbl AB 1 ABX. CnuH-crnvHoBoe
B3aMMOJENCTBME He apyrmmun agpamm. OTHocutenbHbIn 3Hak KCCB.

[eMnHanbHble 2JHH, BULMHAIbHbIE 3JHH n nanbHne KCCB koHcTaHTbl H-C-H. 3aBucnmocTb
BuumHanbHbIX KCCB oT AByrpaHHoro yrna (Kpl/IBaﬂ Kapnnyca) n ee ncnonos3osaHve B
KOHhOPMALIMOHHOM aHanm3e. KoHcTanTsl CCB'C-"H.

[lBoviHOM roMosiAepHbIV U reTeposaepHbIn pe3oHaHe. AdekTbl TOTanbHOrO0 MarHUTHOIO pe3oHaHca
(cnuHoBas pasBs3ka) B CriekTpax AMP-"H n FIMP-13C-{1H}. AnepHbin achdekt OBepxaysepa (A30).
OcoBeHHOCTM FTOMO- 1 reTeposgepHbIX cuctem. ®akTopbl yBENMMYEHUSA UHTEHCUBHOCTEN CUTHANOB.
MpumeHeHnsa A0 ans n3y4YeHuss CTPOEHUS N KOPPEKTHOTO OTHECEHWSI CUTHArOoB.

XvMnYecku nHgyumpyemas guHammyeckas nonspusauus sgep (XWAMA). OcobeHHOCTU npuMeHeHus
XWAMNA gna ndydeHns mexaHuama roMOreHHOro rmapupoBaHns ankeHoB U ankuHOB.

OunHamunyeckas cnektpockonusa AMP. N3ydyeHne obpaTvMbix peakuuin nepBoro nopsaka un
MEXMOIEKYNSPHbIX peakumn obmeHa. BpaweHue Bokpyr npocTbix cBasen C-C 1 "4acTu4HO ABONHbIX"
CBSi3el, MHBEPCUM Y aTOMOB a3oTa U hocdopa, UHBEPCUS LIMKINOB, BarieHTHasa TayToOMepus, KETo-
€HormbHas TayToMepusl, MEXMONEKYNSPHbIA NPOTOHHbIA OOMEH.

Macc-cnektpomeTpusi, obrnactu ee npyMeHeHus. Tunbl Macc-CNneKTPOMETPOB, OCHOBHbIE Y3ribl Mpubopa.
PaspeLuatowas cnocobHocTb. Macc-cneKkTpbl NONOXUTENBHBLIX M OTpULATENbHbLIX MOHOB.  Macc-



CNEeKTPOMETPUS BbICOKOro paspeLleHnsi. Cnocobbl oHu3aummn. MonekynsipHbii MOH 1 ero doparMeHTauus.
Buag macc-cnekTpa. XpomaTo-Macc-CrnekTpoMeTpusi.

MeTopqpbl YCTaHOBJ1EHNA ANEMEHTHOIO COCTaBa CoeaANHEHNA B CNEKTPE HAa OCHOBAaHUM OaHHbIX MO
npupoagHOMYy Ccoep>KaHUKo CTabunbHbIX N30TOMOB 31IEMEHTOB MO KrnacTtepy nnka MosiekynapHoro noHa.

2. AlIKAHBbI.

Mpupopa C-C v C-H cesiseit, sp>-rmbpuamnsaums atoma yrnepoaa. MoHsTUE 0 KOHOPMALMSIX ankaHOB.
KoHdopmaumm ataHa, nponaHa u 6ytaHa. [poekunoHHble hopmynbl HetomeHa. QHepreTnyeckas
anarpamma KOHOpMaLMOHOro COCTOSIHUSE MOSEKY bl ankaHa.

anIpO,Elele WCTOYHMKM ankaHoB. MeToabl CUHTe3a arkaHOB M3 anikeHOB, ankMHOB, ankunranoreHuaos,
MeTannoopraHn4ecknx COeaNHEeHUI, anbaerngoB, KETOHOB U Kap6OHOBbIX KMCIOT.

XnmMunyeckme CBOMCTBa arnkaHoB. [[anoreHnpoBaHue ankaHos. MexaHusm peakuuu.
PernonanpasneHHOCTb ranoreHMpoBaHns pas3BeTBEeHHbIX ankaHoB. OTHOCUTenNbHas CTabunbHOCTb
ankunbHbIx pagukanos. Cnocobbl pernctpaumm ankunbHblx pagukanos (3P, AMP).
CynbdoxnopvpoBaHue 1 HUTPOBaHME ankaHoB. TEPMUYECKUIA U KaTanUTUYECKUIA KPEKUHT ankaHoB.

[MoBedeHne ankaHoOB B CyNEPKUCIION cpeae, MOH MeTOHUA.VIOHHbIe peaKunn ankaHoB:
0enTepoBO4OPOAHbIN OOMEH 1 ranoreHMpoBaHMe B CYNEPKUCIION cpeae.

3. AlIKEHbI.

Mpvipoaa ABOMHOM Yrnepo-yrnepoaHoii CBs3u, sp>-rmbpuamsaums atoma yrnepoga. FeomeTpudieckast
nsomepwis. Linc-, TpaHc- n Z-, E-HomeHknaTtypa. Psg cTtabunbHOCTY ankeHoB, BblBEAEHHbIV HA OCHOBe
TennoT rmapupoBaHus.

MeToabl cMHTe3a ankeHoB U3 ankumnranoreHMaoB 1 cnupToB. CTepeocenekTMBHOE BOCCTAHOBIIEHUE
ankuHoB. CUMHTE3 ankeHoB TEPMONN30M HYETBEPTUYHBIX aMMOHMEBbIX conen (FodmaH), N-okcnaos
TpeTunyHbix ammHoB (Koyn) un kcaHToreHaToB (Uyraes) . MeToapbl pervo- n cTepeocenekTMBHOrO Co3aaHuns
C=C cBs3u Ha ba3e nnuagos ocdopa (MeToabl Buttura n Yagcesopta-XopHepa-

OMMOHca). PervoceneKkTBHBIN CUHTE3 ankeHoB 13 To3unrngpasoHoB (LWannpo). CtepeocenektuBHoe
BOCCTaHOBJIIEHME ankMHOB. BoccTaHoBNEeHMEe KapOoHMMbHbBIX coeanHernin no Mak-Myppu.

leTeporeHHoe rMapupoBaHne, katanusaTopbl npowuecca (MeTansbl, OKCuabl, CMelLaHHble oKcuabl).
dopmbl KaTanu3aTopoB: MenkoaucrnepcHble MeTanmbl (4epHu, katanuaaTop PeHest), konnouaHble
cuctemsbl (Hukenb P1 1 P2), HaHeceHHble kaTanusaTopbl. MMapupoBaHme Npu BbICOKOM U HU3KOM
AaBneHnn.3aBMCMOCTb CKOPOCTU U CTEPEOXMUM NpoLiecca MapupoBaHns OT NPUPOALI KaTanusatopa u
cTpoeHusi cybcTpaTta. CenekTMBHOCTb rmapupoBaHust. NMoHATME O ranTogUIbHOCTH.

[Mobo4yHble peakumn B npouecce ruapupoBanns C=C-cBs3ei: ruaporeHonma npoctbix cesasen C-N, C-0O,
C-Cl. Vicnonb3oBaHue ruaporeHonn3a B CUHTETUYECKNX Liensx. Katanutuyeckne sabl.

omoreHHoe rmapmupoBaHmne arkeHoB. KaTaJ’II/IBaTOpr N MexaHn3m rpotecca.

Pervo- n ctepeocenekTneHoe npucoeanHeHe ruapuaos 6opa k ankeHam (rmapobopupoBaHue).
MexaHuam u ctepeoxumms. CenekTuBHbIe rMapPoBopUpyoLLNE areHTbl (AMcnammnn- n Tekcundopaxsl, 9-
BBN). O6patumocTb rugpobopupoBaHus, nsoMmepunsanmns ankuisHelx rpynn. CuHTe3 ankaHoB, CNPTOB,
ankunranoreHMaoB C NOMOLLLI GOpoopraHNYecknx coeanHeHnn. BocctaHoBneHne dyHKLMOHANbHbIX
rpynn gubopaHom.OrpaHu4eHnss METOA0B MMOPMPOBaHUSA U rnapo0opUpoBaHUs, CBA3AHHbIE C HANUYMEM
dYHKUMOHANbHbIX rPYrn B MONeKyne.

SHeKTPOC*)VIJ'IbHOG npuncoegnHeHne K arikeHam rajnoreHoBs 1 ranoreHoBogopoaos. MexaHnam peakunn.
O6p83088Hl/le “mocTukoBbIX” MHTEPMEONATOB. CTepeOXI/IMMﬂ N permocenekTmBHOCTb NpncoegnHeHuns.
I'Ipanmo MapKOBHI/IKOBa. Peakuumn COnpsAXeHHOro npnucoeanHeHunad, neperpynnmpoBkn ankuibHbIX
KaTVUOHOB. rVID,paTaLl,I/Iﬂ arnkeHoB. YCcnosusa n npakTn4yeckoe npummeHeHumne. Fw,u,pOKcmmepKprpOBaHme
aJlkeHOB KaK MeTo[ CMHTE3a CnnpToB (MEXGHVI3M n CTepeOXI/IMI/IFI).



CUH-T'MOpoKCUMNMpoBaHKe ankeHoB 4O AMONOB. PeareHThbl rmgpokcunupoBaHms. MexaHnam cuH-
rMOPOKCUITMPOBaHKS. JNOKCUAMPOBAHUE arkeHOB MNEPKMCNOTaMU. SNOKCUAMPYHOLLME areHTb:
HagyKkcycHas, TpudTopHaayKcycHasi, M-xrnopHagoeHsonHaa (MCPBA) kucnotbl, guokcupatsl. [NoHsaTre
006 9HAHTMOCENEKTMBHOM 3MOKCUANPOBAHUN TPET.-OyTUNrMaponepoKcuaom B NPUCYTCTBMU TUTAHOBOTO
Temnnara (LWWapnnecc). KNCroTHbIM 1 OCHOBHOW KaTanua ruaponinia anokcnaoB (OKCMpaHoB).
KatanuTtuyeckoe okvucneHne atuneHa B auetanbgerng (Bakep-npouecc). Peakuun
rmapodopMUNMpoBaHns ankeHoB. MNoHATUEe 0 MeTaTe3uce ankeHos.

O30HOMU3 ankeHoB, MexaHn3Mm peakuun. OKUCIIMTENbHOE Y BOCCTAHOBUTENbHOE pacLUenneHme
030HMO0B.

PagvkanbHble peakummn ankeHos. MNMpucoeanHeHne 6poMMCTOro BoOAOPOAa, CEPOBOAOPOAA U TUOSOB MO
KpaTHOW cBs3n. AnnunbHOE ranoreHnpoBaHune no Linrnepy, mexaHnam peakumm.

Kapb6eHbl - YacTuLbl ¢ ABYXKOOPANHMPOBAHHbLIM YyriepoaoM. MeTofbl reHepupoBaHusi kapbeHoB U
avranokap6eHoB. CTPoOeHWEe CUHIMETHbIX U TPUNMETHbIX kKapbGeHoB. MpucoeanHeHne aTUX YacTuLl K
ankeHam. Ctepeoxumusi npucoeanHeHus. MNMoHsTue o kapbeHonaax. MNpucoeanHeHne kapGeHoMaoB K
C=C cBsaamu.

Katanutuueckasi nonuMepusaumm ankeHoB Ha kaTanusatopax Liurnepa-Hatra.
4. ANKAOUEHBI.
Tunbl gueHoB. CpaBHEHWE YCTOMYMBOCTU AUEHOB Pa3HbIX TUMOB.

1,3-AnkagueHsl. MeToabl CUHTE3a CONMPSKEHHbIX AneHOoB. KpeknHr ankaHoB, gerngpataums
anonoB. Kpocc-coveTaHne kak meTto cuHTe3a 1,3-ameHoB. CTpoeHne byTaguena-1,3, conpshkeHve
ABOVHbIX cBsagen. TT-MO 1,3-6yTagmeHa.

"anoreHnpoBaHue 1 rugporanoreHnpoBanune 1,3-gueHoB. MO-annunbHoN cucteMbl. AnnnnbHoe
yyactue, annun-katnoH. 1,2- n 1,4-MNMpucoegnHeHne anekTpodunbHbIX areHToB K 1,3-aneHaM. [oHATue o
KMHETUYECKOM M TEPMOANHAMMNYECKOM KOHTPOME peakuuin anekTpouibHOro npucoeanHenns K 1,3-
aneHam. OcobeHHOCTU XMMMYeckux cBoncTs 1,4-gueHos, 1,5-gueHoB (neperpynnuposka Koyna).

[MoHATVE O CMHXPOHHOM MpoLECCe U MEePULMKITMYECKMX peakumsax. KoHuenums coxpaHeHus
opOuTanbHOM CUMMETPUN N TEOPUS rPaHNYHbIX opbutanen. MNMoHaTne o BBMO n HCMO peareHTta u
cuMmmMeTpus aTux opbutanen. Knaccudumkaumsa MO no uvcny y3nos: Tononorus Xwokkenst u Mebuyca.
Op6uTanbHbI KOHTPOIb B 3NEKTPOLMKITMYECKUX PeaKUMsAX 3aMblKaHUs 1 PacKpbITUS LuKna,
WHULMMPYEMbIX TEpMUYECKN 1 hoToXMMMYeckn. CTepeoxmmmnyeckme npasuna Ans SneKTPOLMKINYECKNX
peakumn.

Peakumn umknonpucoeguHeHnst u nx krnaccudukaums. KoHtpons opbuTtanbHOM CUMMETPUN B
TEPMUYECKMX N POTOXMMUYECKUX peakumsx [4+2]- n [2+2]-umknonpucoeanHeHns.

Peakuus Ounbca-Anbaepa Kak ogHa u3 “MoLLHbIX peakumii” ([4+2]-LmKnonpncoeavHeHre) anst co3gaHns
LeCTUYNEHHOro uukna. AneH n gueHodun. o-XMHOAMMETaHbl B Ka4eCcTBe ANEHOB, UX TEHEPMPOBAHME.
Tunbl peakumn Ounbca-Anbaepa: kapbo-peakums, retepo-peakums, 1,4-UMKNo3aNMMMHUpoBaHme. PeTpo-
peakuusi.

Katanus B peakumn [unbca-Anbaepa.

CTepeOXMMMH peakunn ,D,Mnbca-Anbp,epa, 9QHOO0-NpaBuIio. PernocenektnBHocTb UuKnonpmncoegnHeEHNA B
cny4yae HECMMMETPUYHbIX JUEHOB U nmeHocbmnoa. PernocenektnBHoOCTb retepo-peakumnn.

lMoHATue o eHoBOW peakumm Anbaepa.

Monumepnsaumsi ankeHoB U AUEHOB (MOHHbIN, paguKanbHbIA U KOOPAMHALMOHHBIA MEXAHN3M).
CrepeoperynsipHble nonumepsbl. I30NpeHoBbIN Kay4yk.



AneHbl n KYMYJi€Hbl: 0COBOEeHHOCTU NPOCTPAaHCTBEHHOIO CTPOEHUA, NUSOMEPU3aLnA. I'le,pMpOBaHme.
SJ'IeKTpO(bI/IJ'IbHOG npucoeanHeHue K anneHam: rmgpartauunsd, npucoegnHeHne xnoposoaopoaa.

5. AlIKUHbI.

Mpupoaa TporiHoM CBA3N, Sp-rmbpuansaums. Metoabl CMHTE3a ankMHOB. ONekTpodunbHoe
npucoefuHeHne K anknHam. anoreHnpoBaHue v rngporanoreHMpoBaHne anknHoB. MexaHnsm u
CcTepeoxymMus peakunn. BocctaHoBreHWe ankvHOB 40 LUC- U TPaHC-ankeHoB. ['napaTtaunst ankMHoB.
CpaBHeHWe peakuMoHHON CNOCOBHOCTM ankMHOB M arnikeHOB B peakumsix areKTpodunbHOro
npucoeanHeHnsi. HykneogunbHoe npMcoeavHeHne CnMpToB, CUHTE3 BUHUIOBbLIX 3OMPOB.

CH kucnoTtHocTb anknHoB-1. [NonyyeHne NUTUEBbLIX, HATPUEBLIX, MAarHMEBbLIX U MEAHbIX MPOU3BOAHBIX
ankuHoB-1. VIx npumeHeHne Ans cnHTe3a BbICLUMX ankuMHOB. KoHaeHcauns ankmHos-1 ¢ anbgerngamm u
keToHamu no ®asopckomy. [NonyyeHne nponaprunoBoro cnupta n 6yTnH-2-guona-1,4 no Penne.

Fw,qpo6opMpOBaHMe allkKMHOB, CMHTES3 anbaerngoB.

AueTuneH-anneHoBas neperpynnmpoBka. CMeLeHne TpoMHOM CBSA3W B KOHLLEBOE MOJSIOXEHNE arnkuHa.
OkucnutenbHas KOHAEeHCaunsi TEpMUHAaIbHbIX ankMHOB B NPUCYTCTBMKU conen meaun. Kpocc-coveTaHne
apunranoreHnaoB ¢ TepMuHanbHbIMK anknHamu (CoHorawmpa).

Linkrnoonuromepusaumnsi ankvHoB.
6. TANOIreHAJIKAHbI, HYKNEO®UJIbHOE 3AMELLUEHUE
Y HACBILWEHHOIO ATOMA YI'TIEPOOA.

Peakummn HykneogunbHOro 3aMeLLeHns y HacbILLEHHOro atoma yrrnepoaa kak MeTon co3faHus
CBSA3en yrnepoa-yrnepos, yrnepoa-ranoreH, yrnepoa-a3oT, yrnepoa-cgocdop.

Knaccudukaums MexaHn3mMoB HyKneogUnbHOro 3aMeLleHns y HacblLeHHOro atoma yrnepoga (Sy1-u
Sn2-MexaHun3mbl). OCHOBHbIE XapakTePUCTUKM BMMONEKYNSPHOrO 1 MOHOMOMEKYIIAPHOrO MEXaHN3MOB.

3aBMCMMOCTb MeXaHn3Ma peakLum OT CTPYKTYPbl UCXOOHOrO coeanHeHUs!. [MoHSATUE HyKNeoUIbHOCTU 1
dakTopbl, onpeaenswme HykneopunbHocTb peareHTa. MNMpuHumn XKMKO. Pornb pactBoputens B Sy1- u
Sn2-npoLeccax.

Peakumn HykneodgunbHoro 3ameleHna Sy2-tuna. KnHetuka, ctepeoxnmms.

[Mpumepbl peakuuii: NoslydeHne aMmHOB, HUTPUIOB, 3hMpoB KapOOHOBLIX KUCMOT, MPOCTbIX 3¢hMPOB,
TMO3UPOB, ankUIranoreHNaoB, HATPOCOEAMHEHNI U OPYTUX KITACCOB OPraHNYeCKUX COeAMHEHWI.
AMOMaeHTHble aHMOHbI. KuHeTuKa 1 ctepeoxmmms Sy2-peakunii. BnusHue cTpoeHus pagukana,
YXOASALLEN rpynnbl UICXOAHOro cybcTpaTa 1 NpMpoabl PacTBOPUTENS Ha CKOPOCTb peakumn. MexdasHbil
KaTtanms B Sy2-npoueccax.

MeToabl CUHTE3a ankunranoreHMaoB (ankunxnopuaos, 6poMMaoB, MOAMOOB U (DTOPWUAOB) U3 CNMPTOB,
arnkeHoB, ankaHoB, APYr1X ankunranoreHuaoB, ankuncynbgoHaToB 1 ap.

Peakunun Sy1 Tvna. KuHeTtuka, ctepeoxumusi. 3aBnucMmMocTb Sy1-npoliecca oT npupoabl pagvkana,
yxogsiLien rpynnel 1 pacTeoputens. Kap6okaThoHbl, (hakTopbl, BAMSIIOLME Ha UX YCTOWYMBOCTD.
MeperpynnupoBKX KapGoKaTUOHOB.

OnekTpodunbHbI KaTanma B Sy1-peakumsix. NMoHATUE 0 MOHHBLIX Napax. TuMbl MOHHLIX Nap U UX Porib B
peakumnsx HyKrneomunbHOro 3aMeLLeHms.

BHyTpMMOﬂeKyﬂﬂpHaﬂ pagnKaribHaa UMknm3auna arikeHusn- n ankeHunranoreHnaos noa
OencTBmem TpM6yTMJ’IOﬂOBO-FI/Iﬂ,pI/ID,a.

7. METANNNOOPIrAHUYECKUE COEOMNEHUAL.



JINTUn- 1 MarHMnopraHnyeckne CoeguHeHUs, X NolyYeHne U3 opraHoranoreHMaoB 1 MeTanna.
Vcnonb3oBaHue mariusa Pvike ansi CMHTE3a MarHMMopraHU4ecknx coeguHeHnin. lNonyyveHne
NNTUNOPraHNYeCKUX COeANHEHNIN peakumen opraHoranoreHngoB U 0fI0BOOPraHNYeCKUX COeANHEHUN C
nuTUankMnammn. 3amelleHne atoMma Bogopoaa opraHMyYecknx cybctpaToB Ha NMTUR (peakuus
MeTannmpoBanus). LLikana CH-kMcnoTHOCTK yrneBogopoaoB.

CTpoeHune nUTUnopraHnyecknx coeamHeHun: knactepbl. CTpoeHne MarHMmopraHm4ecknx
coegnHeHnn. PaBHoBecue LLneHka.

Peakuum nntnin- 1 MarHMMopraHM4ecknx COeANHEHN C BOAOW, KUCITOPOAOM, ANOKCUAOM
yrnepoga, anbgerngaMmu, KEToHamu, CROXHbIMKU 3chrpamu, HATpUNaMu, aMoKcuaamm, opTo-admpamu,
TPETUYHLIMM aMnaamu.

Mony4yeHve anknnbeHsonos no Biopuy-Puttury n 6udeHnnoB no Ynbmaxy.

MeObopraHuyeckme peareHTbl B cMHTe3e. [onyyeHne NUTuii-amankunkynpaTos. Vx cTpoeHue. Kynpathbl
HM3LLEro nopsiaka: roMmokynpaTtbl FMnMaHa, retepokynpatbl. Kynpatbl BbiCLLEro nopsaka: LimaHokynparsi.
Peakuusa nMTMR-Ouankunkynpartos ¢ anbgernagamu.. Peakuum ¢ ranoreHonponssoaHbIMU pasnmyHbIX
TMnos, 1,1-guranoreHyaamu, auunranoreHMaamn, okcmpaHamu, o,B-HenpeaensHbiMU anbaernaamm u
KeTOHaMMW.

CTepeOCGJ'IeKTMBHOCTb coyeTaHus ¢ 1-ankeHunranoreHngamu.

CwmeluaHHble KynpaTbl TUna [R1RzCu]Li Ha OCHOBE ankunaueTuneHngoB, arkoKCUa0B 1 TMOSIATOB Meau.
WMx nony4eHne n ncnonb3oBaHne B CUHTE3E.

Peakummn kpocc-codeTaHnsi MarHuin-, LMHK-, OfI0BO- 1 OOPOpraHnYeckmx COeaNHEHWI C
opraHoranoreHugamu, katanuanpyemble komnnekcamv nannagus (Xapaw, Heruww, Ctunne, Cysykn).
OkucnutenbHOe NPUCOEeAMHEHME - BOCCTAHOBUTENbHOE NTIMMUHUPOBAHME Kak 3fieMeHTapHble akTbl B
peakumnsax kpocc-coveTaHus. CoyeTaHmeapunmognaos ¢ TepMuUHanbHbIMKU ankuHamy (CoHorawmpa).

8. CMMNPTbI U NMPOCTbLIE 3®UPbI.

OpHoaToMHble cnmpTbl. MeToabl UX MNONyYEHUs U3 arkeHOB, arnkuiranoreHnaoB, kKapboHUIbHbIX
coeVHEHUN, KapOOHOBBIX KUCIOT, CIOXHbIX 3¢UpPOoB, okcMpaHoB. CBolicTBa cnMpToB. CNMpThI Kak
cnabble HO-kncnotbl. CnnpThl Kak 0OCHOBaHMS JTbtonca.

MeToqpbl nony4yeHna 0 gHOAaTOMHbIX CMMPTOB U3 arikeHOoB, ankurranoreHngos, Kap6OHVIJ'IbeIX
COegUHEHUN, Kap60HOBbIX KUCIIOT, CITOXHbIX S(bVIpOB, OKC/paHOB.

3amelleHne FWJ,pOKCVIJ'IbHOIZ rpynnbl CMAPTOB Ha ranoreH nog OencTBnem ranoreHoBogopoaos,
ranoreHnaoB 1 okcorarnoreHngoB (boccbopa. PeareHThl perno- n ctepeocesieKTMBHONro 3ameLlleHna
rmapokcuna Ha ranoreH. ,El,erm,qpaTau,Mﬂ CrnnpToB, o6paaoBaHV|e allkeHOB M NPOCTbIX SC*JI/IDOB.

HykneodunbHble CBOMCTBaA CNUPTOB. [lonyyeHne 1 ncnonb3oBaHne 3aMpPoB HEOPraHNYECKMX
KucnoT (cepHon 1 docopuUCTOo) B OpraHMYeckom cuHTe3e.[leperpynnupoBka TprarnkunoBbix 3chvpoBs
docopucTor KMcnoTel B 3compbl anknngocdoHoBbIX K1cnoT (ApOy30B) Kak NocrneaoBaTenbHOCTb ABYX
peakunii HyKneomubHOro 3aMeLLEeHIS.

OxkucneHve NnepBUYHbIX 1 BTOPUYHBLIX CIMPTOBAO anbAervaoB U KETOHOB. PeareHTbl okMcneHms
Ha 6a3e coeanHeHui xpoma(Vl), mexaHmam peakumn. OKUCTIEHNE C MOMOLLbIO AMMETUNCYNbdokeuaa:
npeBpaLleHre CNMPTOB M TO3MUNATOB B anbaernabl 1 keToHbl. MeToabl ModdeTTa
(anumknorekcunkapbogunmng) n CeepHa (TPUMOTOPYKCYCHbIN aHrnapug). CuHTe3 apomaTmnyeckmx
anbaerngoB U3 6eH3unranoreHnaoB Yepes YeTBepTUYHbIE aMMOHUEBLIE conv (Commne).

,El,erw,u,paTau,Mﬂ CNMPTOB Kak MeToa nony4vYeHuna npocTbiX SCbVIpOB.

[ByxaTtomHble cnupTbl. MeToabl nonyyeHusa. CBoncTBa BULManbHbIX AMONoB. [ervapataumsa 4O OUEHOB.
lMuHakoH-NMHakonMHoBagd neperpynnupoBka. OKMCNUTENbHOE pacLlenfieHne BULMHamNbHbIX ANOMOB
(vogHas kucnota, TeTpaaueTaT CBMHLA).



MpocTbie adupbl. MeToapl cMHTE3a: peakuusa BunbsmMcoHa, ankokCMMepKypupoBaHme ankeHos,
MeXMoneKynsipHast gerngpataumsi cnuptos, CuHTes 1,4-gnokcaHa u TeTparngpodypaHa u3 guornos.
KucnoTtHoe pacuienneHne npoctbix 3cdumpos. ObpasoBaHne rmapoKCUnepoKCHMaoB NPOCTbIX 3hNPOB.
KomMnnekcbl NpocTbiX 3MPOB C KUcoTaMu Jlbtonca, Conu TpuankumnoKCOHUS.

CuHTes KpayH-S(*)VIpOB, X npyuMeHeHmne B opraHN4eCcKkom CMHTE3E.

OkcupaHbl. MeToabl nx nonyyeHus. PackpbiTue OKCUMPaHOBOTO LnKNa nog AeNCTBUEM HYKIeOoUNbHbIX
peareHTOB. (MexaH1u3M peakunii, KACNOTHBIN U OCHOBHOM KaTanms).

Twonbl. MonyyeHne n BaxkHenLwmne CBOMCTBA: KUCIOTHOCTb, HYKIEOMUITbHOCTb, OTHOLLEHME K
okncnuTenam. Tnoadumpsl, nosydeHne conew cynbdoHus. Anuasl cepbl 1 X peakuus ¢ anbgervgamu
(Kopu-Yankosckuit).

9. PEAKLUAU SJIMMUHUPOBAHMUAL.

Peakuun B-anumuHnpoBanus. Knaccudukaums mexaHmsmMoB B-anMMuHMpoBaHua. HanpasneHue
E2 sanumnHmnpoBanus. MNpaeuna 3anuea u NlopmaHa. GakTopbl, onpenenstiolme HanpaeneHme
aNnUMUHUpoBaHus. Ctepeoxmmnst E2 snMMUHMpoOBaHUS: cuH- 1 aHmu-npouecchl. KoHkypeHumnsa E1 n Sy,
E2 1 Sn2 peakumit. dakTopbl, BAMSIOLWME Ha 3Ty KOHKYpPEHUMIO. Vicnonb3oBaHue peakuni
SNVMWHMPOBAHNS B CUHTETUYECKOM NpakTuke AN NonyyYeHns ankeHoB, ankuHOB 1 ANEHOB.

10. APOMATUYHOCTb. APOMATUYECKUE YIMEBOOOPObI.

MpoMbiLLIEHHbIE U NabopaTopHble METOAbI NOMyYeHMs apoOMaTUYECKUX YTIIeBOAOPOAOB.
KaTanutuueckuii pud>opMUHT HE(PTSHOIO Chipbs M BblAeNeHe apeHoB M3 NPOAYKTOB KOKCOBaHWS
KameHHoro yrns. JlabopaTopHble MeToAbl: peakuys Briopua-Buttura, TpyMepmrsaumns MOHo- 1
OV3aMeLLEeHHbIX ankUHOB.

CtpoeHne 6eH3ona. Popmyna Kekyne. CoBpeMeHHble NpeAcTaBneHns o cTpoeHnn 6eH3ona.
MonekynsipHble opbutanu 6eHsona. AHHyMeHbl. AHHyNeHbl apoMaTUyeckne 1 HeapomMaTuyeckue.
KoHuenuus apomatmyHocTu. MNMpasuno Xiokkensa Ans NpocTbiX MOHOLMKIIMYECKUX aHHYEHOB.
KoHaeHcrpoBaHHbIe apomMaTuyeckme yrneBoaopoabl: HadTanuH, PeHaHTPeH, aHTpaLeH, asyrneH.
"eTepoumKnnyeckne NATU- U LLIECTUYNEHHbIE apoMaTu4eckne coeamHeHns (nnppon, dypaH, TModeH,
NUPUAKH) 1 nx 6eH3o-nponssogHble. Kputepmm apoMaTtu4yHOCTU: KBAHTOBOXMMUYECKUI (CPaBHEHNE
BEMWYMH SHEPrM AernoKanm3auny Ha OauH P-3MeKTPOoH), TepMOoANHaMMUYECKUI (TENMNOTbI FTMAPUPOBaHKS),
CTPYKTYPHbIV N MarHUTHbIN. MNoHATME 06 aHTMapomMaTUYHOCTU. AHTMApPOMaTUYHOCTb Ha NpUMepax
uuknobyTtagueHa, aHMOHa LMKIoNponeHa, KaTMoHa LUKIoNeHTagueHunms.

ApomaTtnyeckmne KatmoHbl 1 aHUoHbl C3-Cg 1 METOAbI reHEepMPOBaHNS 3TUX MOHOB. KoHuenuus
apoOMaTUYHOCTU ANSA 3apSPKEHHbIX YacTuL.

Katanutuyeckoe rugpmpoBaHme apeHoB. BoccTtaHoBneHne 6eH3ona 1 ero nponssogHbix no Bépuy,
BOCCTaHoBneHue no bepuy HadpTanuHa. OkncneHne anknnbeH3onoB U KOHAEHCUPOBAHHbBIX apeHOBA0
KapBOHOBbLIX KACIOT, anb4ernaoB, KETOHOB.

CBoboaHo-pagukanbHoe ranoreHMpoBaHne ankunbeH300B.
11. PEAKUUN SNEKTPOPUINTBHOIMO SAMELLEHUA
B APOMATUYECKOM PALQY.

Knaccudukaumns peakummn apoMaTnyeckoro anekTpodunbHoro samerlerms. Obime
npeacTaBneHnss 0 MexaHn3Me peakumnin apomMaTU4ecKoro anekTpoUnbHOro 3aMeLLeHmnsl, KUHETUYECKUIA
N30TOMHbIN 3dpdekT. [NpeactaBneHne 0 c— U n—KOMMeKcax.

M3oTonHbI 06MeH Bogopoaa Kak NpoCcTeNLLas peakums 3nekTpodunbHOro 3amelleHnsi. ApeHOHNEBbIE
WOHbI KaK MoZerb NepexogHOro COCTOSHUSA peakummn anekTpodunbHOro 3amellerus. MNocrynat
XammoHAa. BrnvsiHne 3amecTutens Ha CKOpOCTb M HanpaBrneHne aneKkTpomubHOro 3aMeLLeHmns.



MHOYKTUBHBIE U Me30MepHble 3addeKTbl 3amecTutenen. dakropbl napLmarnbHbIX CKOPOCTEN.
CornacoBaHHasi 1 HecornacoBaHHas OpueHTauus.

HutpoBaHne apomaTnyeckux coeamHeHuin. Hutpytoume areHTbl. MexaHnam peakumm HUTPOBaHMS.
HutpoBaHne GeHsona v 3ameLleHHbIX 6eH30M10B. HuTpoBaHue 6udeHuna, HadTanuHa 1 Apyrnx apeHos.
MonyyeHne NonMHUTpocoeanHeHUiA. MNMoHsATUe 06 UNco-aTake 1 UNCco-3ameLLeHNn B peakumm
HUTPOBAHUSI.

CynburpoBaHune apomatmnyeckux coeagmHeHun. CynoscupyroLime areHTbl. MexaHn3sm peakumu.
KnHeTtuyeckuii 1 TepMOAMHAMUYECKNIA KOHTPOSIb B peakUumsax CyrnbrpoBaHusa Ha npumepe
cynbupoBaHus deHona n HadTanuHa. lNpeBpalleHns cynbgorpynmebi.

lanoreHnpoBaHue (xrnopuposaHue n GpoMupoBaHme) 6eH3ona 1 3aMeLleHHbIX NPOU3BoAHbLIX GeHaona.
FanoreHupytoLye areHTol. [anoreHMpoBaHne KOHOEHCUPOBaHHbLIX apeHoB 1 GudeHuna. MexaHnam
peakuumn 1 npupoaa anekTpouUbLHOro areHTa

ranoreHnpoBaHuA. MOJJMpOBaHMe apeHoB. npOM3BOLI,HbIe nonveaneHTHoro noga.Beeaexne dJTOpa B
apomMaTtun4yeckme coeanHeHn4.

Peakuun anknnnpoBaHus apeHos no ®pugento-Kpadtcy. AnKnnmpytoLwme areHTbl, MEXaHU3M peakuuu.
MonunankunupoBaHune. Peakummn nsomepusaumm B npoeccax ankunuposanus no ®pugento-Kpadrcy.
CvHTe3 aMapunmeTaHoB 1 TpUapuimMeTaHoB.

AumnnupoBaHune apeHoB no ®pugento-Kpadtcy. Auunupyrowme areHTbl. MexaHuam peakumm.
PervocenekTMBHOCTb aLMnMpoOBaHKs B O- U N-NONOXeHUs. dnekTpodunbHoe hopMunmpoBaHe apeHos:
peareHTbl POPMUITMPOBAHNS, MEXaHU3M peaKkLMin 1 MPUMEHEHUE UX B OPraHNYeCcKoM CUHTESE.

12. HYKNEO®UIIbHOE APOMATUYECKOE 3AMELLEHUE.
O6Lme npeAcTaBneHns o MexaHn3Me apoMaTUYecKoro HykneomMunbHOro 3aMeLLeHus.

MexaHuam npucoegnHeHus-otwenneHuns (SyAr). MNpumepbl SyAr peakunii U akTUBMPYHOLLEE BIINSHUE
3MEKTPOHOAKLENTOPHLIX 3aMmecTuTenen. AHMOHHbIE G-KOMMNEeKCcbl MenseHrerimepa n nx CTpoeHue.
Mcnonb3oBaHne SyAr peakumii B OpraHM4eckoM CUHTE3e.

MexaHnam oTwenrneHna-npuncoeanHeHnda Ha rnpnmMmepe npeBpatleHnaA ranoreHb6eH30510B B (beHOJ'IbI n
apomMaTtn4yeckmne aMunHbl. MeTopqbl reHepmpoBaHuna 1 (bI/IKcaLI,I/II/I p,erw,u,po6eH30na. CTpOGHI/Ie
p,erwp,poGeHsona.

Sar1-MexaHn3m apomMaTUYecKoro HyKneogunbHOro 3aMeLLieHrst B peakLmax ruaponmnsa KaTMoHoB
apeHanasoHus.

MexaHuam Sgry1 B apomaTnyeckoM psgy n obnactb ero npumMeHeHus. IHnumnmposaHue oH-pagukanbHON
uenw.

13. AfbAErnabl U KETOHBbI.

MeToabl cMHTE3a anbAerngoB U KETOHOB U3 ankeHoB (030HONU3), ankMHOB (rMapoboprpoBaHne, peakums
KyuyepoBa), cnnpToB (OKMCMEHME) N MPOM3BOAHbLIX KAPOOHOBLIX KUCMOT (HA OCHOBE
MeTanoopraHnYeckmx coeanHeHnin). NMuponma conern kapboHOBLIX KUCMOT. [TMapodopMunmpoBaHme
arnkeHoB. [1pombiLLNeHHOe nony4YeHne ykcycHoro anbgernaa (Bakep-npouecc) n popmansagernga.
AumnnupoBaHune n hopMUIMpoBaHne apeHoB.

HykneodunnbHOe nprucoeanHeHne K KapboHUITbHON rpymnne BOAbl, CMMPTOB U TUOSOB (KUCMOTHbIN U
OCHOBHOW kaTanua). 3awumrta kapboHUNbHON rpynmnbl.

AnbTepHUPOBaHME LOHOPHbIX U aKLenTOpHbIX aToMoB B anudaTtnyeckon uenu (3eebax). ObpawyeHne
nonsipHocTM KapboHUNbHOro atoma yrnepoga (koHuenums Umpolung). HeycToliumMBocTb aumn-aHMOHOB.
BeH3onHoBas KoHOeHcaunsd, NCNofb3oBaHUe NUTUEBLIX conen 1,3-AnTnaHoB 1 NPUcoeanHeHne



anbaernaoB K o,B-HenpenenbHelM kapboHUNbHEIM coeanHeHusM (LLUTeTTep) ana peanusaumm Umpolung.
MpvmeHeHne 1,3-AUTMAHOB AN CMHTE3a anbAernaoB 1 KETOHOB. ALETUNEHNA-VOH Kak CUHTETUYECKUI
3KBMBAsEHT auu-aHnoHa (peakuust Kyyepoea).

I'Ionyqume 6I/Icyﬂb(bI/ITHbIX NPOn3BOOHbIX, ULMaHTIMOPUHOB (OKCMHI/ITpI/U'IOB) M aueTunneHoBbIX CrNPTOB.
Baaumopgenctaume Kap60HI/IJ'IbeIX coefuHEHUN C aMMVIaKOM(ypOTpOI'IVIH), nepBUYHbIMN N BTOPUYHBIMU
aMuHamn. EHamMuHbI, nx nony4vyeHune n ankunnposaHue. Okcnmbl, rmapa3oHbl, apunrngpa3oHbl. Peakuumn
Kap6OHVIJ'IbeIX COeaVHEHUN C MeTannoopraHn4eCkKummn peareHtamn.

KeTo-eHornbHas TayToMepuna KeTOHOB. EHonbl kKeTOHOB B peakumnax ranoreHnpoBaHmUA, NU30TOMHOIo
obmeHa 1 pauemMmnsaunm xmparnbHbIX KETOHOB. KMCNOTHBLIN U OCHOBHOW KaTanms aTux peaKLl,VIVI.

EHoOnAT-MoHbl. MeToabl reHEpMPOBaHNS] EHOMSITOB C MOMOLLIbIO anKoronsaToOB U aMUAOB LLENOYHbIX
MeTannos. NMpuMeHeHe NPOCTPaHCTBEHHO 3aTPyAHEHHbLIX aMuaoB. MNonyyYeHne eHONATOB U3 CUMUMIOBbIX
adhmnpoB eHornoB (CTopk) u a,B-HenpeaenbHbIX anbaernaoB U KeTOHOB. CTpOeHne eHONATOB
(onuromepHble CTpykTypbl).KnHeTU4eCkn- 1 TepMoguHaMmUYeCcKn KOHTPONMpyeMble MPOLIECCHI
eHonM3auun, yCrioBums UX OCYLLIECTBIEHMS.

AnKunupoBaHve eHoNATOB. BnnsHue nonspHOCTM pacTBOPUTENS Ha PErnoceneKkTMBHOCTb npouecca (O-
n C-ankunuposanue). MNpuHumn XKMKO. PaBHoBecue mexay o,fB- 1 B,y-eHoHamu. AnKUnupoBaHue un
auunupoBaHue eHonAT-MoHOB. crnonb3oBaHue MOPMUNBHBIX (TMOPOKCUMETUNEHOBBIX) MPOU3BOAHBLIX
ANS PernocenekTMBHOro ankmumpoBaHNs KETOHOB.

KeTo-eHonbHasi Taytomepus 1,3-AMKETOHOB 1 1,3-keTO3hNPOB Ha NpUMeEpPE aleTunaLeToHa n
aueToyKCycHOro agupa. HUTpo3mpoBaHue KETOHOB M peakums C AMOKCMOO0M CeneHa.

B3avmogencTteme KapOoHWIbHBIX COeguHEHUN ¢ nnugamm gocdopa (peakumsa Buttura). Obnactb
npMMeHeHnst peakuun Buttura B opraHmyeckom cuHTese. MexaHuam n ctepeoxnmns peakuun. Metoabl
nonyyeHns unuaoB docgopa. Peakumsa YagceopTa-XopHepa-OMMOHCa Ha MpUMepe UCMosib30BaHUS
TPUITMUNOBOro agnpa OCHOHYKCYCHOM KUCNOTbI.

BoccTaHoBneHne anbgernaoB 1 KETOHOB A0 CNMPTOB M ankaHoB. Peakuun KuxHepa-Bonbda u
KnemmeHceHa. BocctaHoBuTenbHas aumepusanms KEeTOHOB A0 BULMHANbHBIX A1OMoB. Peakumn
rmapugHoro nepeHoca. BocctaHosnenue no MeepseliHy-INoHHaopdy-Beprneto.
OvcnponopunoHnpoBaHue anbaernaos no KaHHuuuapo (mexaHusm). MNepekpectHasa peakums
KaHnHuuuapo. BocctaHOBUTENBHOE aMUHMPOBaHUe kapboHUIbHBLIX coeanHeHuin. Bsaumopgerncraue
anbAernaoB U KeTOHOB € dhopMmaToM aMmmoHus (NlenkapT).

BoccTaHoBneHve anbaerngoB 1 KETOHOB KOMMEKCHbIMU TMApuAaMmn antoMuHmsa 1 6opa: nutunii-
antomMuHuirngpug, 6opornapua HaTpus, ankocuantoMmornapuabl. XeMocenekTMBHOCTb BOCCTaHOBMEHUS
ankokcu-rugpugamu anoMmuHung. NoHaTtre o cynepruapugax (rmgpugel 6opa): L- n LS-cenektpugbl kak
CTepeoceneKTMBHbIE BOCCTAHOBUTENMN.

OkuncneHne kapboHWUMbHBLIX coeauHeHnin. AyTookucneHmne. OKUCneHne KETOHOB NePKMCIoTamMu no
Banepy-Bunnurepy. CTepeocenekTMBHOCTb peakLmm.

AnbOonbHas KOHOEHcaLUMs, ee MexaHn3M. BHyTpu- n mexmonekynspHasa peakumn. OervapaTtaums
anbornen Kak MeTo4 CUHTEe3a a,B-HeHacbIWeHHbIX KapOoHMMbHBIX coeauHeHmne. NepekpecTHas
anbAorbHasi KOHAeHcaLUUs apoMaTMYeckux anbaernaoB unu popmansaernaa ¢ anmgaTmyeckimm
anbgerngammn u KeToHamu. PernocenekTMBHOE NoryyYeHne NMTUEBBLIX EHONSTOB (MPUMEHEHNEe
NPOCTPAHCTBEHHO 3aTPyAHEHHbBIX OCHOBAHWUI) U UX UCMOMb30BaHME B HarnpaBfeHHOW anbAobHOM
KoHAeHcauun. KoHaeHcauusa cununoBbix 3UPOB €HOSOB ¢ anbaerngamm n ketoHamm (Mykasima).

KoHnageHcauus anbaeryaos (KETOHOB) M COEOUHEHUI C “aKTMBHOW MeTuneHoBon rpynnon” (KHeBeHarenb).

AMVHOMETUNMPOBaHME anbOernaoB 1 keTOHOB No MaHHuXy. Peakunsi anbaerngoB M KETOHOB C
LIMHKOBbLIMUW NPOU3BOAHbLIMU CMOXHbIX 3achnpoB (PedopmaTckun). beHzonHoBasi KOHAeHcauus
apomaTtuyeckmx anbaerngoB, 06racTb NPUMEHEHNS U MEXaHN3M peakumn. ConpsikeHHoe
npucoeguHeHne eHOMNATOB K o, 3-eHoHaMm (peakunsa Muxaans).



o,pB-HenpeneneHble anbaernabl U KETOHbI. MeToabl NoNyYeHUs: KOHAEHCaUUKn, OKUCNEHNE anmnmnnoBbIX
cnupToB, 1 ap. ConpsikeHne kapOOHUNBHOW rpynnbl C ABOVHON YrNepPOA-yrNepoaHON cBA3blo. Peakunn
1,2- n 1,4-npucoeguHeHNs NUTUAOPraHNYEeCKUX COEANHEHWIA, TPUanKnnNbopaHoB, Ouankum- un
AVapunkynpaToB, aMMHOB, LIUAHUCTOro BOAOPOAA, rarioreHo40pOA0B. SNOKCMAMPOBAHME o, B-
HenpeaenbHbIX KETOHOB Mo ¢cBsidan C=C.

ConpsiKeHHoe npucoeauHeHne eHonsAToB K o,B-HenpeaenbHbIM anbaernaam 1 ketoHam. Ero
pernocenekTMBHoCcTb. KoHaeHcaums no Muxaanto. MexaHuam peakuun. [JoHopbl 1 akuenTopbl Muxaans.
KaTanusaTopbl peakumn, ee obpatnmocTb. PeTpo-peakumsi. Bbibop onTumManbHoi KomGuHauum
peareHToB. EHaMuHbI kak goHopbl Muxaans. Tepmudeckas peakunsi Muxaansa. OcHoBaHust MaHHUXa U
Apyrie CUHTEeTMYECKME SKBUBamNEeHTb! akuenTopoB Muxaans.

Peakuun aHHenupoBaHusi. BapnaHt PobuHcoHa. MNpumeHeHne  B-XOpKETOHOB U OCHOBaHWM
MaHHunxa. EHaMuHbI B peakumsax aHHEeNMpOBaHUS.

Cnupo-aHHenvpoBaHue Yepes anoKkcuabl (C MOMOLLbIO UMMO0B Cepbl).
14. KAPBOHOBbIE KUCIOTbI.

MonyyeHne KapOOHOBBIX KUCIOT OKUCIIEHNEM CMMPTOB, anbOerMaoB, ankeHoB, ankunbeH30noB.
'MAaponu3 HUTPUMOB N APYrMX NPOU3BOAHbLIX KAPOOHOBbLIX KUCITOT. CUHTE3bl HA OCHOBE
MeTannoopraHmyeckmx coegnHeHnin. CUHTE3bl Ha OCHOBE ManoHOBOro admpa. MNMpombiwneHHoe
nosiydeHne MypaBbMHOM U YKCYCHOW KUCHOT.

CtpoeHue kapbokcunbHom rpynnbl. ObpasoBaHune accoumaToB. uccoumnaums kKapboHOBbBIX KUCIOT,
3aBUCUMOCTb KOHCTaHTbI AMCcoLMaLmm OT NPUPOAbI 3aMeCTUTENEN.

Peakumn kap6oHOBbIX KMCOT. [JekapOoKcMnmpoBaHue, NMpon13 conen, ranoreHvposaHue no ennto-
®onbrapay-3enmHckomy. AnekTponus conew kapboHoBbIX kucnoT (Konbbe), cuHTes ankunbpomMuaos u -
noamaos no XyHcavkkepy,HenpeaenbHble kapboHOBbIE KUCNOThI: akpuioBasi, MeTakpunoBas,
oneviHoBas, annavavHoBas. VIx cBoncTBa 1 npuMeHeHne. HesaMeHVMble XUPHbIE KUCTOThI.

npOM3BO,D,HbIe Kap6OHOBbIX KNCNOT: aHrngpunabl, ranoreHaHrngpunaibl, CrnoXXHble Sd)Mpr, amMmunabl,
HUTPWUNbI, COJA. VX B3anMHble nepexonbl.

"anoreHaHrmgpuabl. MNonydeHne ¢ NOMOLLbIO ranoreHnaoB ocdopa, TMoHunxnopuaa,
okcanunxnopuaa. CeoncTsa ranoreHaHrmapuaoBs: B3anMogencTBue ¢ HyKrneomubHbLIMU peareHTamm
(Boga, cnupTbl, aMMUaK, aMUHbI, TMAPa3vH, MeTanoopraHnyeckne coeauHeHns). BocctaHoeneHve oo
anbaerngos (no Po3eHMyHAy 1 KOMNNEKCHbIMU ruapyaamu meTtansnos). Bsanmogenctene
ranoreHaHrMgpvaoB C AUasomMeTaHoM (peakumsa ApHaTa-Onctepra).

CnoxHble acoupbl. MeTogbl nonyyeHus: atepudmkaumst KapOOHOBbLIX KUCIOT (MexaHu3Mm), aunnmpoBaHue
CMUPTOB M ankoronsToB auunranoreHgaMm u aHrngpuaamm, ankunmpoBaHme kapbokcmnaT-aH1MOHOB,
peakuum KUCIOT C AnasoMeTaHOM, alnikKorofina HUTPUMOB. JIakTOHbI U1 MeToabl Ux cuHTe3a. CuMHTE3
0opT03chmpoB. Peakumm crnoxHeix 3UpoB: rMaponuna (MexaHn3M KMCITOTHOTO 1 OCHOBHOTO KaTanmaa),
aMMOHONN3, NepeaTepudmrkaums, peakumm ¢ METaNNIOOPraHNYeCKMMU COEOUHEHNAMW, BOCCTAHOBIIEHNE
40 CMMPTOB U anbOervaos.

AHrnapuabl. MeToabl nonyYeHvst: Aervapartauust KUCNoT C MoMOoLLbio NeHTokcuaa doccopa u
dTanesoro aHrMapuaa; auunMpoBaHme conein KapGoHOBLIX KACIOT XnopaHrapuaamu. Peakuum
aHrMapuaOB KUCMOT.

KeTeHbl. I'Ionyqume, CBOWCTBA U npuMMeHeHne B Ka4eCTBe auuImMpyroumnx areHToB.

Hutpunel. MeToabl nonyyenuns: gervapartaums ammgos Kucnot (¢ nomowbto P,Os, SOCI,, POCI3),
ankunupoBaHne ambuaeHTHOro LMaHua-noHa (Mcnornb3oBaHne MexdasHoro katanusa). CBoicTea
HUTPUIOB: MMAPON3, BOCCTAHOBMNEHNE KOMMMEKCHBIMY r’MapuaaMmy MeTannoB 40 aMUHOB 1 anbAeruaos,
B3aWMOAEWCTBME CO CNUPTaMU, aMUHAMUN (CUHTE3 aMUOMHOB), MarHUi- 1 NUTUAOPraHUYECKUMM
COefMHEHUSIMNA.



Amunabl. MeToapl NONy4YeHUs: auunnMpoBaHe ammmuaka u aMmyHoB, NMPONM3 KapboKCMNaToB aMMOHUS,
CVHTE3 13 HATPUIIOB, N30MepUn3aLms OKCMMOB Mo bekmaHy. CYHTE3 LIMKNNYECKMX aMUAO0B - NTaKTaMOB.
CaoiicTBa: rmaponna, BOCCTaHOBEHME OO aMMHOB. [lerngpartaumst amvaos. MNeperpynnuposku ModmanHa
n Kypumyca. NoHATUe 0 CEKCTETHbIX NeperpynnmpoBKax.

CnoxHoadupHasa koHgeHcauusa Knsnsena. MexaHmam peakuun. [NepekpecTHas KOHAEHCAUUS CIOXHbIX
3hmpoB ¢ apmpamu LaBeneBou, YrorbHOW KUCMOT UMK ¢ 3dupamMm apomMaTUIECKUX KACHOT.
BHyTprMonekynspHas KOHAeHCauns CroXHbIX 3PMPOB ABYXOCHOBHbIX KACMOT MO [uKMaHy.
KoHgeHcaums KETOHOB CO CITOXHbIMU 3dompamMm Kak MeTod cuHTesa 1,3-anketoHoB. CUHTE3bI C
aLeToyKCYCHbIM 3hnpoM. AuMIONHOBast KOHAEHCALUMS CNOXHbIX 3dnpoB. NpumeHeHne
TpumeTunxnopcunaHa. CUHTE3bl C MarnoOHOBbBIM M aLETOYKCYCHbIMU 3doMpamMu: NostydeHne kapboHOBbIX
KMCITOT N KETOHOB.

CWHTE3 1 CBONCTBA OpraHMYeCcKMX NPOM3BOAHbIX YrOJIbHOM KUCOTbl — 3UPOB, XNOpP3adhnpoB,
kapbamaToB. 'yaHnauH, ero oCHOBHOCTb. KcaHToreHaTbl. [[eTepokymyneHbl: nsounaHatsl (nonyyeHue),
kapbogunmunabl. VIx cBoMcTBa 1 UCMONb3oBaHUe B CUHTE3e. CUHTE3 M30LMaHaToB.

[1ByXOCHOBHbIe kapboHOBbIE KUCMOThI. MeToabl CHTE3a: OKUCIUTENBHOE pacLuenneHme
LIMKIOArnkeHoB U LMKIIMYECKMX KETOHOB, OKMUCIEHNE MONMankunbeH3onoB U KOHOEHCUPOBaHHbIX
apoMaTUyecknx coeguHeHni. MMaBHble NpeacTaBUTENM: LLAaBeneBas, MarloHoBasi, sHTapHas,
agunuHoBas, otanesas, TepedTanesas KUCNOTbI. [TPOMbILLNEHHbIE METOAbI NOMYYEHUS.

OcobeHHOCTM NoBeAeHMS LW ABENEBOW M MANIOHOBOW KUCIOT. [naTunokcanat B CIOXHO3(UPHOM
KoHAeHcaumn. [lekapboKCcnnmMpoBaHue MariloHOBOWM KUCMOThI Y €€ UCMOMb30BaHWe B KOHAEHCAUUSAX C
anbgerngammn (KneseHarenb). ManoHOBbIN 3hMp U CUHTE3bl HA €r0 OCHOBE: ankUIMpoBaHWe HaTPUEBOTO
NPOM3BOAHOIO ankumnranoreHgamm n akuentopamm Muxaans. JekapbokcmnmpoBaHne Npou3BOAHbIX
MarfoHOBOrO achmpa B NPUCYTCTBUMN HYKIIEOUNBHOIO KaTtanmaaTtopa (Metod Kpanyo). AHrmapug
SAHTAPHOW KUCNOTbI 1 €ro KoHAeHcaumnsa ¢ apomaTudeckumu anegerngamu (Mepkun). CykumHumung, N-
OpOoMCyKUNMHUMUA,, ero NpUMEHEHME B CUHTE3e. AMMMHOBAs KUCMOTA, ee NpakTu4eckoe npumMeHeHne
(HannoH). BHyTpumonekynspHasa crnoxHoadupHasa koHgeHcaums (OukmaH). AumnomHoBast KOHOeHcauus
3bMpoB ONKapOOHOBbLIX KUCIOT KaK MeTO CUHTE3a CPeaHUX LIMKIOB 1 MaKpOLIMKITOB.

MpombliwneHHbIe MeToAbl NonydYeHus dTaneson 1 TepedTaneBon KUCoT, ddTanesoro
aHrngpuaa. dtanumua: ero nonyvyeHne, NpUMeHeHne B CUHTE3e NepPBUYHbLIX aMUHOB W ANsi CO34aHus
3aLUMTbI NEPBUYHON aMUHO-TPYNMbI.

o,B-HenpeneneHble 4BYXOCHOBHBIE KACMNOThI, METOAbI X CUHTE3a: AervapaTtauns f3-
rMOPOKCUKWMOT, KOHAEeHcaumm MNMepknHa (CMHTE3 KopUYHbIX KUCMoT) u KHeBeHarens, peakunsi Butwura.
CBolicTBa o,B-HenpegernbHble OBYXOCHOBHbIX KACIOT: peakuumn NpucoeanHeHnst no aBoviHom cesasmn C=C
(Bkrtouas peakunto Mmnxaansi), n3omMepusaums ManemHoBon 1 gymapoBon Kncrot. Ctepeoxmmms
npUcoeuHEHNs ranoreHa n rmgpokcnnupoBaHus no MNpunexaesy (MepkUcnoTbl) u No BarHepy
(nepmaHranar).

Bpomo- 1 noaonakToHM3aUms HenpeaenbHbIX KapGOHOBBIX KUCIOT B NMPUCYTCTBUN OCHOBAHMS.
ManeuHoBbIV aHrMapua, aueTuneHamkapboHoBas KUCnoTa U ee AUMETUNOBLIN 3P Kak AueHodUnbI.
15. HUTPOCOEOUWHEHUWAL.

AnndaTnyeckmen apoMaTnyeckne HUTPOCoeaNHEHNS. VIX nonyyYeHre n3 ankunranoreHnaos
(amMBuaeHTHBIN XxapakTep HUTPUT-MOHA) N HUTPOBaHWEM apeHoB. CTPOEeHWe HUTPO-TPynnbl (Me3oMepus).

CH-KucnoTtHocTb 1 TayTOMepusa HATpoankaHoB. BocctaHoBEHNE B aMyHbl. HUTPOHOBbIE KMCOTbI U
NPUMEHEHNE UX CoNnen B KOHAeHcaummn ¢ anbgerngamu (AHpu). BoccTtaHOBNEHNE HUTPOAPEHOB B KNCITON
1 Wwerno4Hon cpege. NpomMexxyTovHble NPOAYKTbl BOCCTAHOBIEHWS HATPOrPynnbl (HATPO30COeOUHEHUS,
apunrMapoKcunaMumHbl, a3okeu-, a3o-, rmapasocoegmHeHns). CenekTMBHOE BOCCTaHOBIEHNE
HUTPOrpynmnbl B ANHUTpoapeHax. beH3ananHoBasa neperpynnupoBka.

16. AMUHbDI.



Knaccudmkaumns ammHoB. MeTopbl NonyvYeHus: ankuinmpoBaHme aMmmmaka u aMmHoB no fopmaHy,
dpTanummaa kanus (Fabprank), BOCCTAHOBNEHME a30TcoaepKaLlmnx NPoOn3BOAHbBIX KapOOHUIBHbIX
coefuHeHMN 1 kKapboHOBBIX KUCMOT, HUTPOCOEOUHEHUI, HATPUMOB. NeperpynnMpoBK1N amnaos U a3ngos
kapboHoBbIX kncnoT (Fodmana, Kypumyc). BocctaHoBUTENBHOE aMUHMPOBAHME KETOHOB, B TOM YMCHIE MO
JlelikapTy (B3aMMOAeNCcTBME KETOHOB C hOPMMUATOM aMMOHUS).

AMUHbI Kak OCHOBaHUsl. CpaBHEHME OCHOBHbIX CBOMCTB anudaTUyeckux 1 apoMaTUHECKUX aMUHOB.
BrnusiHne Ha OCHOBHOCTb aMWHOB 3aMeCTUTENEN B apomMaTuyeckoM sape. AnKunmpoBaHue u
auunMpoBaHue aMUMHOB. TepMnyeckoe pasnoXeHne rmapoKCUaAoB TeTpaankunammoHus no Fodmany.
NoeHTudunkauust n pasgeneHme nepBUYHbIX, BTOPUYHBIX U TPETUYHBIX aMUHOB C MOMOLLIbIO
©eHsoncynbdoxnopuaa (npoba XuHcbepra). CynbammugHble npenapatbl.OkucneHme un
rarioreHmposaHme aMmnHoOB. I'Ionyqume M30HNUTPUNOB, X BOCCTAHOBJIEHNE U TMOPOSTNS.

Peakumn anekTpodunbHoro sameLleHms B 6eH30MbHOM KOJbLie apoMaTUYECKUX aMUHOB:
ranoreHupoBaHune, cynbUpoBaHMe, HUTPOBaHKE, auMnNnMpoBaHne, opMmUnupoBaHune. 3awmuta
aMUHOTPYNMbI.

BaanmopgencTeme nepBuYHbIX, BTOPUYHbBIX U TPETUYHbLIX aMUHOB C a30TUCTOWN KMCIOTON.
17. ANA3OCOEOUHEHUA.

ApomaTtnyeckue aunasocoeguHeHus. Peakunmn gnasoTMpoBaHns NepBUYHbIX apoMaTUYECKMX
aMUHOB. YCroBus AnasoTUPOBaHUS B 3aBUCMMOCTU OT CTPOEHUS amuHa. MexaHnsm, npupona
HUTpo3upytoLero areHta. CTpoeHne 1 yCTOMYMBOCTL conen anasoHus. TeTpadTopobopatsl 1
rekcadptopodocdaTthl apeHanasoHns. CTabunbHble KoBaneHTHble OpPMbl AnasocoeanHeHnn. KncnoTtHo-
OCHOBHbIE PAaBHOBECHS C y4acTMeM KaTUoHa apeHAMa30HMs.

Peakunn apomatmnyeckmx AMa3ocoeaMHEHUN C BblAeneHreM a3ota: 3ameHa guasorpynnbl Ha
TMAPOKCUIbHYIO-, UMaHo-, HuTporpynny, dgtop (LWuman)-, xnop, 6pom, noa, n sogopos. CuxHtes uapunos
no N'ombGepry. CMHTE3 MeTanmnoopraHMyYecknx coeguHeHnn (HecmesHoB).

Peakuunn gnasocoeanHeHui 6e3 BbigeneHus asota: BOCCTaHOBMNEHWE 40 apunrnapasvHos,
asocoyeTaHune. A3ocodeTaHne Kak peakumns anekTpounbHoro sameLleHuns. Aso- 1
OMasocoCTaBnsoLLME, YCIOBUS COYETaAHNS C aMUHaMK 1 peHonamn. AsokpacuTtenu, pH-mHankaTopsl.

Peakuun HykneounnbHOro 3amelleHns B 6eH30MbHOM KorbLe, akTMBMPOBaHHOM AMa30rpynmou.

[nasomeTaH, ero ctpoeHune (cTpyktypHoe poacteo ¢ N,O). MNonyyeHne ns N-HuTpo3o-N-
mMeTunmouesuHbl. Peakuna ¢ HO-kucrnotamu, KeToHaMm 1 xnopaHrngpugamm KapOoHOBbIX KACMOT.
Peakuusa ApHaTa-AncTtepTa, neperpynnupoBka gnasokeToHoB (Bonbd).

19. ®EHOIbI.

MeToabl nonyyeHns peHonoB 13 apeHcyNbOKNCIIOT (LLENOYHOE NiaBneHne),
apunranoreHuaoB, conen apeHamasoHus. NonydeHne oeHona B MPOMbILLIIEHHOCTU 13 KyMoria
(n3onponunbeHsona).

deHonbl kak HO-kMCnoThl, BNNSHWE 3aMeCTUTENEN Ha KUCITOTHOCTb oeHoNoB. AMOUAEHTHbIN XapakTep
deHonAT-noHoB. C- n O-ankunmpoBaHne eHoNAToB. [onyyYeHrne NPoCTbIX U CAOXHbLIX 3¢hMpoB
¢eHonoB.

Peakuun anekTpodunbHOro 3aMeLLeHNs B apOMaTUYECKOM KorbLie hEHOIIOB: rafioreHMpoBaHve,
HUTPOBaHWe, CynbdUpPoOBaHNE, HATPO3MPOBAHUE, ankNNMpPoBaHWe, aununmpoBaHne, OPMUITMPOBAHNE.
dTraneunHbl: heHondTaneuH n dpnyopecuenH. KapbokcunmpoBaHme WenoYvHbIX conen eHoroB no
Konbbe (nonyyeHne canuuunoBow kucnoTbl). opmunupoBaHme deHonoB no Penmepy-TumaHy
(canuuunosbii anbgerng). MNMpeBpalleHre annmMnoBbix 3UpoB HeHONoB B annundeHonbl Kak npumep
Tepmuyeckon [3,3]-curmaTponHor neperpynnmpoBkn (Knamnser).

MoHATME O MHOrOaTOMHbIX heHonax (MMPOKATEXMH, PE30PLIMH, TMOPOXMHOH, MMpOranson,
NIOpPOrmoLUH).



Oxkucnenne deHonos. [NonyyeHne o- 1 N-6eH30XMHOHOB, aHTpaxuHoHa. OkmcneHune 9,10-
OUrMapOKCuaHTpaLleHa (aHTparngpoXmHOHa) KUCNOPOAOM Kak MpUMep eHOBOW peakumnn: NPOMbILLIIEHHOE
nony4eHne nepekncu Bogopoaa. ApOKCUIbHblE paguKanbl.

XVMUYecKme CBOMCTBA XMHOHOB: peakumn 1,4-npucoeguHeHsl, B3anMoaencTBUE C TMOPOKCUITAMUHOM,
doTOXMMMYECKOE auMnMpoBaHne. XMHIMAPOH Kak MpUMep AOHOPHO-aKLENTOPHOro KoMMekca (KOMMeKe
“c nepeHocom 3apsaa’). CeMuxmHoH. Micnonb3oBaHne TeTpaxnopbeH30xmMHoHa (xnopaHuna) u 2,3-
anxnop-5,6-guumnaHoberHsoxmHoHa (DDQ) B kavecTBe okucnuTenen n 4erngpupyowmnx peareHToB.

20. UIMKITOANKAHDBI (ANTMLUUKIbI) U X NPON3BOOHBIE.

KJ'IaCCMd)I/IKaLI,VIH arnuumKnos. 3HepFI/1$| Hanps>xeHna B annyuknax n ee Konn4ectBeHHasa oueHka
Ha OCHOBaHWW CpaBHEHUA TENIOT 06pasoBaHv|;| M TENNOT CropaHnda UMKrnoarnkaHoB U COOTBETCTBYHOLLUX
ankaHoB. Tunbl Hanpsa>XXeHna B LnKroankaHax (yFJ'IOBOG, TOPCUOHHOE, TpchaHHynﬂpHoe) n
nogpasgerneHne annmumknoB Ha Marlble, cpegHne n MakpOLUUKIbl.

CTpoeHMe UMKnonponaHa, LI,I/IKJ'IO6yTaHa, LUMKIoNneHTaHa n UuKrnorekcaHa. KOHCt)OpMaLI,MOHaFl
NOoABMXHOCTb LIMKITONeHTaHa (I'ICGB,EI,OBpaLIJ,eHI/Ie).

KoHthopmaLumoHHbIN aHann3 LuknorekcaHa. AKCuanbHble 1 3KBaTOpuaribHble CBA3W B KPECoobpasHom
KoHbopMaLumu uukrorekcaHa. KoHdopMepsl LmkorekcaHa (KpecrnosmaHas v TBUCT-popma).
KoHdopmaumm MOHO- 1 An3aMeLLeHHbIX MPOU3BOAHBIX LUKIorekcaHa.

BnunsaHne koHpopMaunOHHOrO NONOXeHNs PYHKUMOHANBHbBIX FPYNM HAa X PeakUMOHHYI0 COCOBHOCTL:!
peakunm 3ameLLeHuns, oTLenneHns, okmcrneHns. OCoBeHHOCTM CBOWCTB COEANHEHNI CO CPEeaHNM
pasmepom LuKna.

KoHdopmaumoHble 0cOGEHHOCTU LUKIOrekceHa.

MeTogbl CMHTE3a LmKronponaHa, LuknobyTaHa n nx npomssogHbiXx. OCOGEHHOCTM XUMUYECKUX CBONCTB
COEOMHEHWI C TPEXUTEHHbIM UMKNOM. CUHTE3 COeAMHEHMI psSiAa LMKIONeHTaHa 1 LmKrnorekcaHa.
Peakumnn paclumpeHns n cy)XeHns umkna npy e3aMmmHMpoBaHUm NePBUYHbIX aMUHOB ([eMbsiHOB).
CneunanbHble MeToAbl CUHTE3a COEANHEHUIA CO CPeaHUM pasMepoMm LuKna (aunnonHoBasi KOHAeHcauus,
KOHOEHCcaunsa ANHUTPUIOB, onuromepusaums 1,3-6ytaguena).

BuumMKnuyeckne coeamHeHNa Ha NpuMepax LMc- U TpaHc-aekanuHoB. MonuumuKnyeckne coeauHeHus,
cnupanbl. 3anpeT Bpeara Ans MOCTMKOBbLIX CUCTEM (Tuna HopGopHeHa). MoHATUE O KapKaCHbIX
yrneBofopoaax Ha npuMepax agamaHTtaHa, kybaHa, TeTpasapaHa. MoHATMe 0 KaTeHaHax U poTakcaHax.

21. FTETEPOUMNKINNYECKUE COEOMHEHUA.
Knaccudurkaumsa reTepoumknos, UX porib B MPMPOAE 1 B PasfnyHbIX 061acTax NponM3BoacTBa.

MMaTUYNEeHHbIE reTepOoLMKITbI C O4HUM reTepoaToMom: dpypaH, TmodeH, nuppon. CuHtes ns 1,4-
AnkapboHnbHbIX coeanHeHnn (Maanb-KHopp).

ApOMaTUYHOCTb NATUYNEHHbIX FrETEPOLMKIOB. Peakumm 3nekTpodunbHOro 3aMeLLeHns B NATUYNEHHbIX
apomaTuyecKnx reTepoumknax: HUTpoBaHue, cynbupoBaHve, ranoreHnpoBaHme, GopMUNMpoBaHme,
aumnmpoBanue. OpreHTaLmsa aNekTpounbHOro 3amelleHms u ee obbsicHeHune. MNMuppon kak NH-
kucnoTta. MNMuppon-kanui n NMpPon-MarHui ranoreHnapl, X peakuumn ¢ aneKTpoubHbIMU peareHTamu.
Muppon kak CTpyKTypHas eanHuua nopdrpuHOB. MOoHSATNE O CTPOEHNU U BUOXMMMNYECKOW PONK
xrnopodwmnna n remorrnobuHa.

WHpon. CMHTe3 NpoM3BOAHbIX MHAOMA U3 apunrnapasnHoB 1 KeToHOB Mo duwepy. MexaHnsm peakumn.
Peakunn anekTpounbHOro 3ameLLeHns B MMPPOSIbHOM KOMbLe MHOOMNA: HUTPOBaHWeE,
hopmunupoBaHue, ranoreHMpoBaHue, ammHomeTunuposaHue no MaHHuxy. ObpasoBaHue
MeTannmMyecknx Npon3BoaHbIX (MHAOM-HATPUA U UHAOMN-MarHumMranoreHnapl). MMapoKCUMMHOOoNbI B
npupoge. NHguro.



LLlecTnuneHHble apoMaTUYecKme reTepoLMKIbl C OAHUM reTepoaToOMOM: NMUPUANH U XMHOMNWH. MupuaunH.
ApoMaTunyeckuii xapakTep NUpuarHa, cpaBHeHVe ¢ NpporioM 1 6eHsonom. MprUanH Kak ocHoBaHMe.
Peakuwuu ¢ ranoreHankaHamu. Peakuum anekTpounbHOro 3ameLLleHrs B NMpUavHe: HUTpoBaHue,
cynbrpoBaHue, ranoreHnpoBaHue. N-Okucbk NMpuanHa 1 ee UCMonb30BaHMe B peakLy HUTPOBaHWSI.
MoaBWXHOCTbL aToOMa rarioreHa B NMPUAMHOBOM S4pe B peakumsix ¢ Hykneodunamu.

CVHTE3 XMHOMNUHA 1 3aMeLLEHHbIX XMHOMNMHOB M3 aHuUnmHoB no Ckpayny u OebHepy-Munnepy. XHOMWH
Kak oCHOBaHuWe. BaanmopgencTene XMHOMMHa ¢ ranoreHankaHamu. Peakuum anekTpodusibHoro
3aMeLLeHNs B XMHOMMHE: HUTPOBaHUe, CyrbnUpoBaHne 1 rarioreHMpoBaHme.

HyKneocbvmbHoe 3amMelleHne atomMoB BoAgopoaa B nmpnanHe n XMHOJIMHE B peakundax ¢ aMmmaom HaTpu4,
rMapoKCnaoM Kanma mn (*)eHVIJ'IﬂI/ITVIeM.

TayTomepMﬂ 2-n 4-FM,EI,pOKCMI'II/1pI/I,EI,I/1HOB N —XUHOJTNHOB. npOTOHHaH noaBMXHOCTb aTOMOB BOAOpOaa B
METUIbHbIX rpynnax 2-1 4-MeTl/IJ'II'II/IpI/Iﬂ,VIHOB N —XWUHOJTNHOB. 2-MeTI/IJ'IﬂI/IpVI£I,I/IHbI N —XUHOJTNHbI KaK
MEeTUIeHOBbIE KOMMNOHEHTbLI B KOHAEHCAaUMAX C anbgerngamu.

22. MPUPOAOHBIE COEOUHEHUA.

MoHocaxapwuapl. Knaccudukaums n ctepeoxmmms. TeTposbl, NEHTO3bI 1 FeKCOo3bl. ANbAo3bl U KETO3bI.
Crepeoxvmus anbaos B npoekuusax duviepa n Xesoprta. [niokosa. Linknnyeckune

nonyaueTarnbHble (OPMbI FOKO3bI: MIOKONMPaHo3bl N —ypaHo3bl. AHomepbl. MyTapoTaums. CuHTes
MPOCTbIX N CNOXHbIX 3PUPOB rMOKO3bl. [MUKO3UAHAasA rTMAPOKCUbHAS rpynna, MOHATME O rMUKO3MAaXx.

[uncaxapvabl Ha npyMepax ManbTo3bl, Lennobunossl n pykTo3bl. BocctaHasnusatowme un
HeBOCCTaHaBnuBatLLme gucaxapugbl. NMoHATME O LMKNUYECKnX onurocaxapugax Ha npumepe
LUMKnoaeKkcTpuHoB. CoeanHEeHUs BKIIOYEHNST LUKNOAEKCTPUHOB.

Monucaxapwabl: Kpaxmarn, Lenntonosa, XuTuH. MNoHaTne o cTpoeHun aTnx Guononnmepos.
TepneHbl, TeprnieHonabl. MMoHATNE 06 OCHOBHbLIX 3Tanax 6uocuHTesa. Yyactue KoA n ATO.

Crepowngbl Kak Npon3BoaHbIe NeprugpoumknoneHTaHodeHaHTpeHa. AHgporeHsl (Cqg), acTporeHsl (Cqg),
FOPMOHbI KOpbl HAANO4YeYHUKOB (Coq FIOKO- Y MUHEPANOKOPTUKOUAbI). MOHATME O pasnUunsx B UX
CTPOEHUN N PYHKLUMM B opraHn3me (6e3 ToUHbIX hopmyn).

23. UCTNOJIb3OBAHUE 3ALLUTHDBIX FPYIIM
B OPFAHUYECKOM CUHTES3E.

3awuTta C-H-cBA3en B ankvHax, ee npuMeHeHne B CuHTe3ax an- u nonuuHos ([Mmasep, Kageo-
XopkeBund). CMHTE3bl Ha OCHoBE 3-6pPOMMIPONMONOBOM KNCNOThI.

Bawmrta cnupTtoBor HO-rpynnbl. 3awuTHbIE rpynnbl: 6eH3MbHagA, N-MeTOKCUBEH3nNbHas, TPUTUITbHAS,
ON(N-MeTOKCU)TPUTUNBbHAS, TPUMETUNCUNUIbHAS, TPET-0yTUNAMMETUNCUNNIbHAS,
TeTparngponupaHunbHas, 4-MeTokcu-5,6-gurnaponmpaHuribHasi, 3-
©eH30MNNPONMOHUITbHAS.

BawmTa HO-rpynnel B rAMKonsx: nsonponunuaeHosas, 6eH3nnmaeHoBas, aSTunnaeHoBas 3amTHble
rpynnbl. Liuknuyeckme kapboHaTtbl.

Bawuta HO-rpynnbl B cheHOnax: MeTunoBble, TPeT-0yTnNoBbIe, TETParMaponMpaHnoBbIe,
deHaueTnnoBble, TPUMETUICUANNOBbBIE 3dMpPbl deHoNoB. MeTnneHgMoKcn-3aLlmMTHas rpynna ans
OBYXaTOMHbIX (heHOmoB.

3auuta kKapGoHUbHOW rPYNMbl B anbAeriaax U KeToOHax: UMKIMYeckue auetany u TmoaueTanm.
CenekTuBHas 3allyTa O4HOW U3 HEPABHOLIEHHbIX KapOOHUITBHBIX Py B MOJiEKyre.

3auuta kapGoKCUbHON rpynnbl: 6eH3umnoBble 1 N-MeTOKCUGEH3MIOBbIE 3UPbI.



3alumTa aMuHOrpynnbl. 3aWwmuTHbIe rpynnbl: aueTuiibHas, dTanounbHas, CyKuMHOUbHas,
©eH3nnokcukapboHunbHas, TpeT-0yTunokcukapboHunbHas (Boc). NpumeHeHne BeHsoncynbgoxnopraa
n 6eHzanbaervaa ans 3awmTbl aMUHOTPYNMbI U ee Moaudukauuu.

3awuta TMoneHoOW rpynmnbl (6eH3nnbHas!, N-MeTOKCUOEH3UIbHas).
[MoHATue o hoToydanseMbix 3aUTHbBIX Fpynnax Ha npumepe 1-(2-HuTpodbeHun)atangmona-1,2.

YcnoBusi BBEAEHMS U yAaneH s 3allmTHbIX rPynn, yCTONYMBOCTb UX K AEACTBUIO PA3NMYHbIX peareHToB
(kMCNOT, OCHOBAHWUI, OKUCNUTENEN, BOCCTaHOBUTENEN 1 Ap.). CTpaTerus ncnornb3oBaHUS 3alUTHbIX
rpynn: NPUHUMUMAbLI OPTOrOHANbHON CTabUNbHOCTM U MOLYIMPOBAHHON NabUNbHOCTN.

24. N'CTOYHUKN NHDOPMALIUA
MO OPFTAHUYECKON XUMUMN.

PedepatusHble xypHanbl: PXX Xumusa, ChemicalAbstracts. PacnonoxeHve nHgopmauumn B 3Tnux
XypHanax, ykaszatenu. Metoauvka noucka Hy>kHoW MHpopMaLmn.

CnpaBo4YHuKK N0 MeToAam CMHTE3a 1 CBOMCTBaAM OpraHn4eckux coeanHeHun “Beilstein”.
MpuHLMNBI pacnonoXeHus matepuana B cnpaBoyvHuKke. MeToanka nomcka Hy>HOM nHdopmaumnu.
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