INPOI'PAMMA

BCTYNMUTEJIbHOro 3K3aMeHa B acrimpaHTypy
no OPFTAHNYECKON XMUU

BBEOEHMUE.

OpraHuyeckas XMMmnsa 1 ee MecTo cpean APYyrux XMMUYECKUX OUCLUMIINH,
CBSA3b C APYrMMmM Haykamu. OpraHnyeckme coeguHeHns B npupoae.

CocTaB 1 CTpoeHne opraHnyecknx coegmHeHnin. CTpyKTypHbIe (POpMYyJibl.
Fomosiorns. N3omepns. MpuHUMNBI  pauuoOHasibHOW  HOMEHKNaTypbl W
3aMecTuTeNbHON HoMeHKNaTypbl NHOMAK.

Tunbl XUMNYECKNX CBSA3EN B OpPraHUYeCKux coeguHeHusax. dusmyeckume
XapaKTEePUCTUKN CBSI3EN: SHEPrus, AJnHa, NOJISIPHOCTb, MOAAPN3YEMOCTD.

OCHOBHbIE TMOHATMSA CcTepeoxmmmu. [1Ba Tuna NPOCTPAHCTBEHHOW W30MEPUN:
nAnacTepeoMepuss U1 3HaHTMOMepus. XUpasbHOCTb, YCNOBUS ONS  ee
BO3HWKHOBEHMS. OnTuyeckas aKTUBHOCTb COEOVMHEHUA C  XMpasibHbIMU
MoJieKyJlaMW. DHAaHTMOMEPbLI, paLeMaThbl.

Cnocobbl n3obpa>keHnss NPOCTPAHCTBEHHONO CTPOEHUSA MONEKY: KIIMHoOBpa3Hbie
npoekunmn, opmysbl HotoMeHa U npoekunoHHble ¢dopmynbl Puiepa. lNpasuna
MoJZIb30BaHNA nMu. AbcontoTHasa n OTHOCUTEesIbHas KOHUrypaums.
KoHgopMauus, ee oTanyme ot KoHpuUrypaumm. KoHgpopmepsobl.

ACnMMeTpunYecKnin aToM. OpraHunyeckune coegunHeHuns C O4HUM
acMMMeTpUnYeCcKum aTOMOM yrnepona. MpuHUWNbI R,S-HOMeHKNaTypbl.
CoeonHeHnsa C OByMA acuMMeTpu4YeckuMu aTtomMamu. loHATMEe o0 Me30-hopMax.
Tpeo-, 3pUTPO-HOMEHKNaTypa KakK cnocob oTobpakeHns OTHOCUTESIbHOW
KOH(Urypaumm aunactepeomMepoB C [ABYMSA aCMMMETPUYECKUMW aToMaMu.
JHaHTMOMepPbl C OCbID XMPaJIbHOCTU Ha MpuMepe asiyIeHOB U ANPEHOBbLIX KNCIOT.
[MnoCcKoCTHasa XMpasbHOCTb Ha NMpuMepe napa-umnkKIogpaHoB.

DNEeKTPOHHbIE (MHOYKTUBHbLIA N ME30MEPHbIA) N NPOCTPAaHCTBEHHbIE 3(hdeKTbl B
MOJIEKYTaX OPraHNYeCKuUX cCoeguHEHNN.

Knaccucukaums peareHTOB U peakuunn. MexaHM3Mbl OpraHMYeCcKMUX peakuui.
MoHATME 0 NPOMEXXYTOYHbIX YacTuULuax, NepexogHOM COCTOSAHUN, SHEPreTU4YeCKoMm
npousie peakuunm n ee 3HepreTndyeckom 6HOanaHce. KuHETUYECKUNn W©
TepMOANHAMNYECKUA KOHTPOJIb PeaKLUnn.

MpPOCTPaHCTBEHHbIN acnekT NpPOTEeKaHMS OpraHnyecknx peakunii:
NNACTEpPeoCesIeKTUBHbIE U SHAHTUOCENEKTUBHbIE pPeaKLUUN. DHAHTUOMEPHbIN
M30LITOK KakK KOJIMYECTBEHHAs XapaKTepUCTUKA SHAHTUOCENIEKTUBHOCTMU
npoLecca.

OcHOBbI MeTOofa MOJeKYynsApHbIX opbuTanen (MO) ons MOJsieKysl OpraHUYecKmnx
COeIMHEeHUN, cofepiKaliux Tm-cBA3N. MonekynspHble m-opbutanu 3TuneHa, 1,3-



6yTan|/|eHa N BbICWUKMX nonvmeHoB, 6eH30na, PadnKana, aHWOHa W KaTWOHa
aJINAbHOro Tmnna, 2,4-neHTaaneHnsbHOro paankKana.

MPUHLWM XXEeCTKUX U MAFKUX KUCOT U ocHoBaHuUn (XKMKO).
1. ®PUBNYECKUE METOAbI NCCNEOOBAHNA
B OPFAHUYECKOU XUMUMN.

Obwasa XxapakKTepucTuka GU3NKO-XUMUYECKMX MEeTOM0B, OCHOBAHHbIX Ha
B3aMMOAENCTBUN M3Ny4YeHUss C BewecTBoM. CrieKkTpasibHble U AUPPAKLNOHHbIE
MeTOoAbl.

KonebaTenbHasacnekTpockonmsa: npupona WK-cnekTpoB, npaBuna oTbopa,
XapakTepucTu4yeckme 4acToTbl morsoweHunsa. KP-cnmekTpockonuna. BO3MOXXHOCTMU
NK-cnekTpockonun ¢ npeobpasoBaHnem Pypbe. [NpeactaBneHUs O TeEXHUKe
3KCMepuMeHTa 1 MeTogax npurotosneHns npod B MK-cnekTpockonuu.

OYHKLMNOHANIbHBLIA aHa/In3 Ha OCHOBE XapaKTepPUCTUYECKUX YacTOoT: asJikaHbl -
XapaKTepuCcTU4YHOCTb konebaHnmn cBAzen C-H, HexapakKTepUuCcTU4YHOCTb
konebaHunm ceasen C-C; askeHbl - XapaKTepuUcTU4eckne 4acToTbl, 3aBUCUMOCTb
4aCTOTbl BaseHTHoro konebaHma C=C oOT pa3nnyHbIX (aKTOPOB; aJIKUHbI

apoMaTUyecKmne CoeANHEHNS - XapaKTePUCTUYECKNE YacToThbl, popMa KonebaHui
apoMaTMYeCcKoro KoJibla, AedopMaunoHHble konebaHuss C-H; kapboHWAbHblE

COeIMHEHMNSA - XapaKTEPUCTUYECKNE YaCTOThbl, BAMSAHNE conpsi>keHns ceazen C=0
C APYrMMM KPATHLIMU CBA3SMM.

DNeKTpOoHHas CNeKTpockonusa B YyabTpaduonetoBon u sBuammon obnacrtsax:
npupoaa CreKTpoB, TUMbl 3JIEKTPOHHbIX MEepPexonoB, MOHATUE O XPOMOGOPHbLIX
rpynnax. [lpuMeHeHns 3NeKTPOHHOW CMeKTPOCKONMUM B OpraHu4yeckom wu
3/1IEMEHTOOPraHNYeCcKon XuMunmn.

CnekTtpockonua AMP. MarHuUTHble CBOMCTBA aTOMHbIX saep. AHcambnb sanep B
CTaTU4YeCKOM MarHUTHOM noJsie. fAOepHble 3eeMaHOBCKME  YPOBHU, KX
HaCeNnéHHOCTN, YCNOBME pe30oHaHCa, MaKpPOCKOMMYyeckoe HaMarHu4mBaHume.
Pernctpauusa cnektpos AMP B peXxunMme HernpepbIBHON pa3BepTKN N B UMMYJIbCHOM
pexxume.

MarHuTHoe 3KpaHupoBaHMe apep. KoHCTaHTa 3KPaHMPOBAHUA U XUMUYECKUIA
caABUr. DTaJIOHMPOBAHME CMeKTPOoB. YCNOBUS MOJIYYEHUSI CMEKTPOB BbICOKOMO
pa3peLueHus. MpsMoe n KOCBEHHOe CMWH-CMUHOBOIO
B3auMoaencTBus.Penakcauns, BpeMeHa CMNUH-PelEéToOYHON W CMUH-CMMHOBOM
penakcauun. OTHoCUTENIbHbIE UHTEHCUBHOCTU CUIHAJIOB.

LLkana XuMmyeckux casuroB H B opraHMYeCcKUX coeguHeHUax. Xumuyeckue
caurun 3C ons opraHM4Yecknx MoeKyJ.

BansHne dusmnyecknx ¢(akToOpoB Ha 3KpPaHMpPOBaAHME sAep: AWNAMArHUTHBLIA ©
NapaMarHUTHLIA BKadbl B KOHCTAHTY 3KPAHMPOBAHWUS, BJIUSHME MarHUTHOW
aHM30TpONUN, 3(PEEKT KONbLEBOrO TOKa, BJINSHUE 3JIEKTPUYECKOro Moas wu
MEXXMOJIEKYISPHbIX B3aMMOAENCTBUNA, N30TOMHbIE 3PP EKTHI.



XuMunyeckmne casurm wu CcTpoeHne MOJIeKyIJl. XapaKTepVICTVI‘-IHOCTb XNMNHECKnX
cOBUToB, sMIMnpn4eckmne rnpasjia nNx oueHKM rno aganTmMBHbIM CXeMaM.

XMmnyeckasa U MarHUTHasa 3KBUBAJIEHTHOCTb A4ep, CUMMEeTPUsa N XUpasibHOCTb -
nX nposasneHnsa B cnekTpax AMP. BbigBneHuMe roMOTOMHbIX, SHAHTUOTOMHbLIX WY
AnacTepeoTonHbIX Fpynn no cnektpam AMP.

KOHCTaHTbl KOCBEHHOro CrnuH-cnnHoBoro B3aumogenctemsa (KCCB) "uu w
cTpoeHne Monekys. CnekTpbl AMP nepsoro nopsaka. CnnmHoBble cuctembl AX,
AX;, AX,, AMX. lNpocTble npaBuaa MyabTUMAeTHOCTU. CnekTpbl AMP ¢ MarHuTHO
HE3KBUBAJIEHTHbIMUK aapamm AAXX! n AA'MM!X. OTKNOHEHMSA OT NpaBua NEPBOro
nopanka Os8 CUbHO CBSA3aHHbIX cucteM. CnekTpol AB n ABX. CnunH-cnnHoOBOE
B3aumogaencTemne H c gapyrumm sagpamu. OTHocuTeNbHbIN 3HaK KCCB.

FeMuHanbHble ?Juy, BULMHaNbHbIE 3Jusn W AanbHUe KCCB KoHcTaHTbl H-C-H.
3aBuUCMMOCTb BMUMHaNbHbLIX KCCB oT aByrpaHHoro yrna (kKpmas Kapnayca) n ee
NCNosib30BaHMe B KOH(pOpMaLMOHHOM aHanmse. KoHcTaHTel CCB 3C-!H.

[BOVHOW rOMOALEPHbI U reTeposfepHbI pe3oHaHC. IP@PeKTbl TOTasIbHOro
MArHUTHOro pe3oHaHca (cnuHoBas pa3Bs3ka) B crnekTpax AMP-'H u AMP-13C-
{*H}. SdpepHbin >3hdekT OBepxaysepa (A90). OcobeHHOCTM TrOMO- WU
reteposgepHblx cuctem. DPakTopbl YyBeJNYEHUA WHTEHCUMBHOCTEW CUrHaNOoB.
MpumeHeHna 9430 ong N3y4eHns CTPOEHUSA N KOPPEKTHOIO0 OTHECEHNS CUIHAO0B.

XuMu4eckn unHayumpyemas aOuvHamuydeckasa nonapusaynma agep (XUAM4A).
OcobeHHOCTN npuMeHeHnsa XWUAMNA Ona m3ydeHUs MexaHu3Ma rOMOreHHOro
rMOAPUPOBAHNSA aJIKEHOB M aJIKUHOB.

OnHaMmnyeckaa crnektTpockonusa AMP. N3y4veHue obpaTuMbiX peakuun nepsoro
nopsiika U MeXMOJIEKYISIPHbIX peakuun obmeHa. BpalieHue BOKpPYr MpoCTbIX
ceazen C-C v "4aCTUYHO [OBOWHBLIX" CBA3€W, MHBEPCUWM Yy aTOMOB a30Ta WU
doctopa, uvHBEpPCUA UUKNOB, BaJieHTHasds TayToMepus, KeTo-eHOJIbHas
TayTOMEepUs, MeXXMOJIEKYIAPHbIA MPOTOHHbLIA OOMeH.

Macc-cnekTpoMeTpus, obnactn ee npuMeHeHus. Tunbl MacC-CNeKTPOMETPOB,
OCHOBHble y3/bl npubopa. Pa3pewatowas cnocobHocTb. Macc-cnekTpsl
NONIOXKUTENbHBIX U OTPULATENIbHLIX WMOHOB.  Macc-CNeKTPOMeTpUsi BbICOKOrO
pa3peweHuns. Cnocobbl MoHU3aLMN. MONEKYNSAPHLIA MOH WU ero dparMeHTauus.
Bua macc-cnekTpa. XpoMaTo-MacCc-CNeKTPOMETPUS.

MeToabl YCTAHOBJIEHUS 3NEMEHTHOro COoCTaBa COeAWHEeHUss B CrMekTpe Ha
OCHOBAHWUM [OaHHbIX MO TMPUPOAHOMY COOEPXaHUIO CTabunbHbIX W30TOMOB
3/1IEMEHTOB MO KJlaCTepy NuKa MOJIEKYJIAPHOI0 MOHa.

2. AJIKAHDBI.

Mpupona C-C n C-H cBssen, sp3-rubpuansaums atoma yrnepoga. lMNoHsATUE O
KOH(popMaumnsax ankaHos. KoHgopmauum 3TaHa, nponaHa wn  OyTaHa.
MpoeKuNoHHbIE dopmy bl HbloMeHa. JHepreTnyeckas AnarpamMmma
KOH(OPMaLMOHOIro COCTOAHNSA MOJIEKY /bl aJiIKaHa.



anIpO,EI,HbIe MCTOYHUKM aJiIkaHOB. MeToObl CUMHTE3a aJIkaHOB W3 aJIKeHOB,
aJIKUHOB, alKW/raJoreHmnanoBs, MeTaJIJIOOpPraHn4eCckKmnx coeguHeHUn, anbaernnos,
KETOHOB U Kap6OHOBbIX KUCNOT.

XnMmmyeckme CBOMCTBaA aJikaHOB. [anoreHmpoBaHue ajnkaHoB. MexaHu3m
peakuunn. PervoHanpas/ieHHOCTb raJIoreHNPOBAHUA pa3BeTBJIEHHbIX aJIKaHOB.
OTHoCcuTesnbHasa CTabuNbHOCTb aNKWbHbLIX paaukanoB. Cnocobbl perncrpaumm
ankKnnbHbIX pagukanos (3MP, AMP). CynbgoxsopupoBaHue W HUTPOBaHME
aJlIKaHoB. TepMUYeCKnn N KaTainTUYeCKNN KPEKUHI aJIkaHOB.

MNoBefeHne afIkaHOB B CYMeEPKUC/ION cpede, MOH MeTOoHuA.MoHHble peakumn
a/IKaHOB: [EeNTepoBOAOPOAHbLIA O0OMEH W rasioreHMpoBaHME B CyMnepKUCIoMN
cpene.

3. AJIKEHbI.

MNpupooa [OBOWHOW yryiepoa-yrnepofHon cBaA3n, sp?-rnbpuamsaums  aTtoma
yrnepoga. leomeTtpuyeckasa nsomepud. Lnuc-, tpaHc- n Z-, E-HomeHknatypa. Pan
CTabunbHOCTN afIKeHOB, BbiIBEAEHHbIN HA OCHOBE TEenJ0T rMApUpoBaHUS.

MeToabl CUHTEe3a aJIKeHOB n3 aJIKuarasoreHnnos n CrNUPTOB.
CTepeocenieKTUBHOE BOCCTaHOBJIEHNE asiIkMHOB. CUHTE3 aJIkeHOB TEepPMOJIM30M
4YeTBEPTUYHbLIX aMMOHMEBLIX conen (FocpmaH), N-OKCMAOB TPETUYHbLIX aMWUHOB
(Koyn) n kcaHntoreHaTtoB (YyraeB) . MeTogbl pervo- m CTepeoceneKTUBHOIro
co3paHmna C=C cBsa3m Ha 6ase nanpgos cdocchopa (MeToabl Buttura n Ysacesopra-
XopHepa-dMMOHCa). PermocenekTmBHbLIN CUHTE3 aJIkEHOB W3 TO3UAruapa3oHoOB
(lWanunpo). CtepeocenieKTUBHOE BOCCTAHOBJIEHME aNIKMHOB. BoccTaHoBneHue
KapbOoHW/IbHbLIX coegnHeHun no Mak-Myppwu.

[eTeporeHHoe runapupoBaHue, KaTaau3aTopbl rnpouecca (MeTannbl, OKCUAbI,
CMellaHHble okcuabl). PopMbl KaTanM3aTOPOB: MesIKOAUCMNEPCHble MeTassbl
(4epHW, kKaTanmsaTop PeHes), konnompHble cuctembl (HUkKens Pl un P2),
HaHeCeHHble KaTasau3aTopbl. [uapupoBaHMe MNpU  BbICOKOM U  HU3KOM
NaBNeHNN.3aBUCUMOCTb CKOPOCTU M CTEPEeOXMMUM npouecca rmapupoBaHnsa oT
npupoabl KaTanamsaTopa U cTpoeHnsa cybcTpaTa. CenekKTUBHOCTb MMAPUPOBAHMS.
MoHATMe 0 ranTogPUILHOCTMN.

Mobo4vHble peakuum B npouecce rugpuposaHnsa C=C-cBA3en: rMAporeHonm3
npocTtbix cBasenm C-N, C-O, C-Cl. MWcnonb3oBaHue rugporeHonmsa B
CUHTeTnYeckux uenax. Katanmtuyeckmne saabl.

[foMoreHHoe rngpupoBaHmne ankeHoB. KaTanmsaTopbl 1 MeXaHWU3M npoLiecca.

Perno- m cTepeocenekTuBHoe npucoeguHeHnme runapuaos Oopa K askeHam
(rmopobopupoBaHue). MexaHn3m n cTepeoxmmMmus. CeneKTunBHbIE
rnapobopupytoline areHTbl (ancnammn- n Tekcnnboparsl, 9-BBN). ObpaTnumocTb
rmapobopupoBaHns, wnloMepmusaunsa ankKuibHbiX rpynn. CKMHTE3 aJIkaHOoB,
CMNPTOB, aJIKWIrasoreHMOgoB C MOMOLWbID 60poopraHNYecKnx CcoepuHeHUN.
BoccTaHoBneHne yHKUMOHANMbHbLIX rpynn AgunbopaHoM.OrpaHM4yeHns MeTOoAOB
rMOpPUpPoBaHNS N rnapoboprupoBaHns, CBA3aHHbIE C HaNn4YneM PYHKUMOHANbHbIX
rpynn B MOJIEKyJie.



INeKTpopuibHOE npucoeamnHeHne K ajsikeHaM rasioreHos v rasioreHoso40opoaoB.
MexaHun3m peakuymmn. ObpasoBaHmne “MOCTUKOBLIX” MHTepMeanaToB. CTepeoxnmmns
N pervocenekTUBHOCTb npucoegnHeHns. T[lpaBuno MapkKoBHUKOBa. Peakuuun
COMPAXXEeHHOro npucoeguHeHusa, neperpynnupoBKN  aNKWJbHbIX KaTUOHOB.
'mppaTaumnsa aJIKeHOB. Ycnosuga W npakTu4yeckoe rnpuMeHeHune.
(MApOKCMMEPKYPUPOBaHNE aJIKEHOB KaK MeTof[ CUHTe3a CNUPTOB (MexaHu3M W«
cTepeoxmmus).

CUH-TNOPOKCNNNPOBAHNE aJIkeHOB OO0 AMO0JI0B. PeareHTbl rmOpoOKCUIIMPOBAHUS.
MexaHN3M CUH-TMOAPOKCUINPOBAHUA. DMNOKCUANPOBAHNE aJIKEHOB NMEPKNCIOTaMMN.
anokcuagupytoime areHThl: HaOyKCyCHas, TpUpTOPHaALYKCYCHa4, M-
xnopHaanbeH3onHas (MCPBA) KWCNOTHI, ONOKCUMpPaHbI. MoHAaTne ob
SHAHTMOCENEKTUBHOM  3MOKCUONPOBAHUM  TPET.-OyTUArnaponepokcmaom B
MNPUCYTCTBUM TUTaHoBOro TemnnaTta (Wapnnecc). KWCAOTHbIN U OCHOBHOW
KaTanms rungposin3a 3Mnokcnmpos (okcmpaHoB). KaTainmTudeckoe oOKucieHue
3TuneHa B aueTanbierng (Bakep-npouecc). Peakumn rnapodopMuinpoBaHus
afIkeHoB. [IoHATMe 0 MeTaTe3nce aJkKeHos.

O30HO0/IN3 aJIKkeHOB, MeXaHn3m peakuunn. OkncnnTenbHoe N BOCCTaHOBUTEJIbHOE
pacLierieHmne o30H1nOoB.

PagnkanbHble peakuunm ankeHoB. [lpucoegmHeHne 6poMucToro BOAOPOAA,
cepoBoAOpOda U TUOJOB MO KpPaTHOW CBA3U. ANJIWJIbHOE rajlioreHnpoBaHue mno
Lurnepy, MexaHu3Mm peakuun.

KapbeHbl - YacTuubl C AOBYXKOOPAWHWPOBAHHLIM  yriaepogomM. MeTonbl
reHepupoBaHusa kKapbeHoB w AauranokapbeHoB. CTpoeHMe CUHIMNETHbIX W
TpunaeTHbIX KapbeHoB. MNMpucoegnHeHne 3TUX 4acTuy K ankeHam. CTepeoxmMmuns
npucoeanHeHus. NMoHATMe o kapbeHounpax. MNMpucoeamHeHne kapbeHongos K C=C
CBA3N.

KaTanntn4yeckasa noammepusaunm ankeHoB Ha KaTanm3aTopax Unrnepa-HaTtTa.
4. ANKAOUEHDI.
Tunbl aneHos. CpaBHeHVE YCTONYMBOCTU ONEHOB Pa3HbIX TUMOB.

1,3-AnkagveHbl. MeTogbl CUHTE3a COMPSXXEeHHbIX OWEeHOB. KpeKWHr
aJlkaHOB, geruvgpartaunms OuosnoB. Kpocc-coyeTaHuMe Kak MeTon CcuHTe3a 1,3-
aneHoB. CtpoeHue 6yTagmeHa-1,3, conpsixeHune ABOWMHbIX cBA3en. n-MO 1,3-
byTagouneHa.

FanoreHnpoBaHne W ruagporanoreHuposaHune 1,3-gueHoB. MO-annmabHOWU
cucTtemMbl. AnnunbHOe YydvacTue, annua-katuoH. 1,2- n 1,4-TlpucoennHeHune
3N1eKTPOPUNbHbIX areHtoB K 1,3-aneHam. [loHATME O KUHETUYEeCKOM U
TEPMOANHAMNYECKOM KOHTPOJIE peakunn 3/1eKTPOoPUIbHOro NpucoegnHeHns K
1,3-opneHam. OcobeHHOCTU XuMumyeckmx csoncte 1,4-omeHoB, 1,5-gmeHos
(neperpynnunposka Koyna).

MoHATME O CUMHXPOHHOM rpouecce U NepuLUKINYeCKUX peakumnsax.
KoHuenuma coxpaHeHus opbuTanbHOW CUMMETPUM U  TEeopuUss TPaHUYHbIX
opbuTtanen. Nonatne o BBMO n HCMO peareHTa u cummeTpusa 3Tux opbutanen.
Knaccnpukauma MO no 4ducny y3nos: Tononorns Xwkkenda u  Mebuyca.



Op6I/ITaJ'IbeIVI KOHTPOJIb B J3NEKTPOUUNKITNHECKNX pPeaKUNAX 3aMblKaHUA W«
pacKpbITNA unKna, MHNUNNPYEMbIX TePpMUNYHECKN n (I)OTOXVIMI/I‘-IeCKVI.
CTepEOXVIMI/I‘-IeCKI/Ie npaBwJa ONA 3JIEKTPOUNKITNYECKUX peaKLu/u7|.

Peakuun umknonpucoegnHeHuUs U nx Knaccupukaumsa. KoHTposb opbutanbHOM
CUMMETPUN B TEepPMUYECKUX U (POTOXUMUYECKNX peakumnax [4+42]- n [2+2]-
LMKNONPUCoeANHEHNS.

Peakuna Ounbca-Anbgepa Kak ofgHa M3  “MOWHbIX peakuun” ([4+2]-
unkKnonpucoeanHeHmne) Onad Cco3gaHusa  WeCTUYNIeHHOro uukna. OuneH wu
aneHopua. o-XMHogMMeTaHbl B KayeCcTBe OWEHOB, WX reHepuposaHue. Tunbl
peakuunm Ounbca-Anbaepa: Kapbo-peakuus, reTepo-peakuuns, 1,4-
LMKI03IMMUHUPOBaHMe. PeTpo-peakuus.

KaTanus B peakuun Qunbca-Anbaepa.

Ctepeoxumnsa peakuuun [Awunbca-Anbaepa, 3HAO-NpPaBuo. PernocesieKTUBHOCTbL
UMKIONpNUCoeouHEeHNa B CJlyd4ae HeCUMMMEeTPUYHbIX JOUNEeHOB W ANeHO(UIOB.
PernocenekTMBHOCTb retepo-peakynun.

MoHsATWe 0 eHOBOW peakuun Anbaepa.

Monnmepunsauns aJIkeHoB n ANEeHOB (MOHHBIN, paguKasbHbIN "
KOOPAMHALUVOHHLIN MexaHu3M). CTepeoperyispHble noavMmepbl. M3o0npeHoBbIn
Kay4ykK.

AneHsbl W KYMYJI€HbI: ocobeHHOCTH MPOCTPAHCTBEHHOr 0 CTpOeHus,
n3omMmepmusauunsa. 'vmaopuposaHue. I1eKTpouibHOEe NpUucoefuHeHne K aJlyieHaM:
rmgpartauunsa, npucoegnHeHne xJoposogoponaa.

5. AJIKUHBbI.

Mpupona TPoMHOW CBA3N, sp-rmbpunansaunsa. MeToabl CMHTE3a asIKUHOB.
dneKTpohusbHOe npucoepnHeHue K  aJIKkuHaM. FanoreHnpoBaHune n
rmgporasoreHnposaHne ankKMHOB. MexaHu3sM U© CcTepeoxumMus peakuuwu.
BoccTaHoBeHne ankMHOB 00 LUWUC- N TpaHC-aJIkeHoB. [unapaTauusa asiKUHOB.
CpaBHeHMEe peaKLUMOHHOW CcnocobHOCTM aJIKMHOB W aJIkEHOB B peakumnsax
3N1eKTPOPUNBLHOI0 npucoeanHeHnda. HykneoguibHoe npucoegmHeHue CrnupTos,
CUHTE3 BUHUJI0BbLIX 3(pUPOB.

CH KMCnoTHOCTb asikMHOB-1. lony4yeHne NnUTUEeBbIX, HaAaTPUEBbIX, MarHUEeBbIX U
MeLHbIX TMPOU3BOAHbLIX aNKUWHOB-1. WX npuMmeHeHMe [ONA CUHTE3a BbICLINX
aJIKMHOB. KoHOeHCcauna anknMHOB-1 ¢ anbaerngamMmm n ketoHamm no ®aBopCcKoMmy.
Mony4yeHne NponapruaoBoro cnmpTa n 6yTuH-2-gnona-1,4 no Penne.

rmopobopupoBaHmne afkKMHOB, CMHTE3 asibaAernaos.

AueTuneH-anneHoBas neperpynnuposka. CMewleHne TPOMHOW CBA3M B KOHLIEBOE
MnoJsioXKeHue asiknHa. OkKucamTenbHas KOoHOeHCauus TepMUHAJIbHbIX aJIkUHOB B
MPUCYTCTBUN conen Megu. Kpocc-co4yeTaHue apunranoreHnnoB C
TepMUHanbHbIMM anknHamu (CoHorawupa).

LI,VIKJ'IOOJ'IVIFOMepI/IBaLI,I/IFI aJIKNHOB.



6. TAJIOFEHAJNIKAHbI, HYKNIEO®PWJIbHOE SAMELLLEHUE
Y HACBILLEHHOIO ATOMA VI JIEPOA.

Peakunn HyKNeopunabHOro 3amMelleHnsa y HacblLWEeHHOro atoMa yraepoja
KakK MeTo[ CcO3[aHus CBA3en yrnepoa-yrnepon, yrnepon-rasoreH, yriepoa-a3or,

yrnepon-gocdop.

Knaccmgukauma MexaHU3MOB HYKJ1eO(UIbHOMO 3aMeLlleHns Yy HacCbIWeHHOro
aToMa yrnepoga (Syl- wn  Sy2-mexaHu3mbl). OCHOBHble XapaKTepUCTUKKN
BUMONEeKyNapHOro 1 MOHOMOJIEKYJIAPHOMO MEXaHN3MOB.

3aBUCUMOCTb MexaHu3Ma peakumm OT CTPYKTYpbl WUCXOAHOrO COeAUHEHMUS.
[ToHATHMEe HYKNeomWUIbHOCTU U (aKTopbl, onpependwwme HYKNeoPUbHOCTb
peareHTa. MpuHunn XMKO. Ponb pactBopuTens B Syl- n Sy2-npoueccax.

Peakunun HyksieopnabHOro 3aMeLweHns Sy2-tuna. KnHetuka, ctTepeoxmmus.

Mpumepbl peakunn: nosy4yeHne aMmHoOB, HUTPUIOB, 3¢hNpoB KapbOHOBLIX KNUCIOT,
MPOCTbIX 3(pUPOB, TUO3(UNPOB, ANKUITaANIOreHNO0B, HATPOCOEANHEHUN U OPYTUX
K/TaCCOB OpraHM4yecknx coeguHeHunn. AMOMOeHTHble aHWOHbl. KuHeTuka un
cTepeoxmmMusa Sy2-peakunn. BausHue CTpoeHUsa pagukana, yxogauwen rpynnb
ncxogHoro cybctpata “ Npupoabl pacTBOPUTENS Ha CKOPOCTb peakuuwu.
Me)xda3Hbl KaTanns B Sy2-npoueccax.

MeToObl CUMHTE3a aNKuaranoreHnaos (ankunxnopuagos, 6pomMmaos, MoanOoB W
dpTOopMOoB) ©N3 CNUPTOB, aJIkeHOB, aJIkaHOB, APYrux aJKuarasaoreHunaos,
aNKUICYyIbPOHATOB U 4p.

Peakumn Syl Tuna. KnHeTumka, cTepeoxmmma. 3aBUCUMOCTb Syl-npouecca oT
npupoadbl paAukana, yxoaswewn rpynnbl M pactBopuTensa. KapbokaTMOHbI,
haKTOopbl, BANAIOLIME Ha UX YCTOMYMBOCTb. [eperpynnmpoBku KapboKaTNOHOB.

INeKTPopUbHbIN KaTasn3 B Syl-peakumsax. NMoHATME O MOHHLIX Napax. Tunbl
MOHHbIX Nap U NX POJib B PeakuUMNsaX HYK1eoPnIbHOro 3aMeLleHuns.

BHyTpVIMOJ'IeKyJ'IFIpHaFI PadnKasibHasA UnKInN3auns aJIKkeHWn - "
aJIKEHUNranoreHNaoB Non AencTenem Tpl/l6yTI/IJ'IOJ'IOBO-FVI,D,pI/I)J,a.

7. METAJINOOPTrAHUNYECKUE COEANEHUA.

JINTUN- ”  MarHMnopraHmyeckme coeaunHeHus, Wux noJsyvYeHne u3
opraHoranoreHngoB M MeTasna. Wcnonb3oBaHme MarHusa Puke Ona cuHTesa
MarHUnopraHn4eckux coegNHEHUN. NMony4yeHne NNTUNOPTraHNYECKNX
COeAVHEHNN peaKLWen opraHorasoreHMaoB N 0JI0BOOPraHUYEeCKNX CoeguHEeHUNn
C NMUTUnankuaaMmun. 3amMelleHne aToMa BOAOpOda OpraHMyYeckmnx cybcTpaToB Ha
mTun (peakumsa metannmposaHus). LLikana CH-KNCIOTHOCTM yraneBoopoaoB.

CTpoeHne nNUTUNOPraHUYeCcKnx coegnmHeHun: knacrtepbl. CTpoeHue
MarHmmopraHn4yecknx coegmnHeHnn. PasHosecune LLneHka.



Peakumn nnuTunM- M MarHUMOPraHUYeCcKMx coeguHeHun C BOOOWN,
KUCNOPOAOM, AOMOKCMAOOM Yyrnepona, anbAerngamm, KeTOHaMW, CJI0XKHbIMU
achupamu, HUTpUNAMK, aNoKCMgamMun, opTo-achnupamMn, TPETUYHLIMU aMNOaAMN.

MNonyyvyeHne ankmnbeHsonos no Biopuy-®uttury mn 6budeHmnnos no
YnbmMaHy.

MenbopraHn4yeckmne peareHTbl B cuHTE3e. MonyyeHne NUTUn-anankuikynpaTos.
Nx cTpoeHue. KynpaTbl HM3WeEro nopsaka: romokynpaTbl [unnmaHa,
reTepokynpaTtbl. KynpaTbl BbICLUEro Mopsigka: LMaHOKynpaTbl. Peakums nuTui-
OVANKWIKYnpaToB C anbaerngamu.. Peakuum ¢ rajloreHornpousBOAHbIMA
pa3fnyHbIX TUNoBs, 1,1-aMranoreHngamm, auuaranoreHngamm, okCcmpaHamm, a,B-
HenpenesfbHbIMU aNbAerngamMmm N KeToHaMu.

CTepeoceﬂeKTVIBHOCTb covyeTaHusa C l-ankeHunraaoreHNngamu.

CMmelwlaHHble KynpaTbl Tuna [R!R?Culli Ha ocHoOBe ankunaueTUIeHnaos,
a/IKOKCMAO0B N TUONATOB Meau. IX nosly4eHmne n ncrnosb3oBaHME B CUHTE3e.

Peakumm Kpocc-coHeTaHMA MarHun-, UWHK-, 0J210BO- U 6HopopraHnyeckux
coeiIVHEeHUN C opraHorasioreHnzgammn, Kataamsnpyembole KOMMjaekcamm nasanaguns
(Xapaw, Heruvwn, Ctunnne, Cy3ykn). OKucamTenbHoe rnpucoegnHeHne -
BOCCTAHOBUTEJIbHOE 3JIMMUHUPOBAHME KaK 3JIeMeHTapHble aKTbl B peakuunax
Kpocc-covyeTaHusa. Co4veTaHueapuInognaos C  TepMUHANIbHbIMU  aJIKUHaAMU
(CoHorawunpa).

8. CINMNPTbI N NPOCTBLIE 2PUPLI.

OpoHoaTOMHble cnupTbl. MeToabl WX MOJYYEeHUSs U3 aJIKEHOB,
aNKnnranoreHnaoB, KapboHUNbHbIX COeaNHEHNIN, KAaPOOHOBbLIX KUCNOT, CNOXHbIX
3chupoB, okcmpaHoB. CeoncTBa cnmpToB. CnupTbl Kak cnabble HO-KNUCNOThI.
CnnpTbl Kak OCHOBaHUA Jibounca.

MeTogbl  MONYYEHUS  OOHOATOMHbLIX  CAMPTOB M3  aAJIKEHOB,
aNIKUNrasioreHn 0B, KapOoHUIbHbIX COeANHEHUIA, KAPOOHOBBLIX KUCOT, CIOXHbIX
3¢h1pPOB, OKCUPAHOB.

3aMelleHne rMapoKCUIbHON rpynnbl CNUPTOB Ha rasioreH nog AencTBMeM
rasioreHoBOAOPOAOB, rasioreHNnaoB W OKcoranoreHmaoB docgopa. PeareHThl
pervo- W”n CTEepeoCcesieKTUBHOrO  3aMelleHUss TUAPOKCKMa Ha  rasioreH.
NernppaTtauna cnupTos, obpa3oBaHMe afNKeHOB U NPOCTbIX 3 MPOB.

HykneounbHble cBoncTBa cnupToB. [losydyeHMe w©M UCNoJSb30BaHME
3(hnpoB HeopraHU4Yecknx KuUcnoT (cepHom N PoCHOPUCTON) B OpPraHNYECKOM
cuHTe3e.lleperpynnmpoBkKa TPUANIKUNOBLIX 3(UPOB (POCHOPUCTON KUCIOTbl B
3chupbl anknnpochoHoBbIX KUcNoT (Apby30B) Kak MNoOCNenoBaTeNlbHOCTb ABYX
peakunin HyK1eopuibHOro 3amMeLleHus.

OKucneHne nNepBuUYHbLIX N BTOPUYHbLIX CNMPTOBAO asibAernaoB N KETOHOB.
PeareHTbl okucneHms Ha 6ase coeguHeHun xpoma(Vl), MexaHU3IM peakuuwn.
OkucneHme C nMoOMOLWbID AOUMETWICY/bPOKCHMOa: TrpeBpalleHne CrnupToB U
TO3M/1aTOB B anboerngbl n KETOHbI. MeToabl ModdeTTa
(anymknorekcunkapbognmmmng) n CeepHa (TpUPTOPYKCYCHbIN aHruapua). CuHTes



apoMaTMYeCcKuXx anbaerngos wu3 6eH3uNranoreHnaoB 4Yepe3 YeTBepTUYHbIE
aMmMoHumeBble conun (Commne).

Hdernpopatauns cCNMPTOB KakK MeTo NoJlyYeHUst MpocTbiX 3hMPOB.

[lByxaTOMHble cnunpTbl. MeToabl nosyyeHus. CBOMCTBa BULMaNbHbIX [OMOJOB.
Hervgpataums no AueHoB. [MHAKOH-MMHAKONMHOBAsl  MNeperpynnuMpoBkKa.
OKuCNMTeNnbHOe pacllenjeHne BULIMHaNbHLIX AWONOB  (MOAHAs  KWUCOTa,
TeTpaaueTaT CBUHLA).

[MpocThbie 3¢upsl. MeToabl CUHTe3a: peakuus BunbamcoHa,
aJIKOKCUMEpPKYpUpoOBaHMe asiIkeHOB, MeXMOoJieKyapHaa gernapaTtaunsa cnvpTos,
CuHTe3 1,4-gpuokcaHa wn TeTparungpodypaHa wn3  Ouosios. KuncnoTtHoe
pacliensieHne npocTbiXx 3punpoB. ObpasoBaHME TUAPOKCUMNEPOKCUOOB MNPOCTbIX
3pnpoB. KomMmnnekcbl NpPoOCTbIX 3PUPOB C KuUcaotamm Jlbtonca, conau
TPUNAJIKUJIOKCOHUS.

CuHTE3 KpayH-3(pnpoB, NX NPMMEHEHNE B OPraHNYeCKOM CMHTE3e.

OkcumpaHbl. MeToabl MX noay4eHnsa. PackpbiTue OKCMPAHOBOro LUUKNa MNoA
NENCTBMUEM HYKeOUSbHbLIX peareHToB. (MexaHn3M peakuun, KUCIOTHbIN 1
OCHOBHOW KaTasun3s).

Tuonbl. MNMonyyvyeHrne M Ba)KHeuLWMe CBOWCTBA: KUCJIOTHOCTb, HYKNEOMUIbHOCTD,
OTHOWeEHNe K oKucanTenam. Tnoadupbl, nosydeHmne cosien cysiboHusa. Nnuabl
cepbl U X peakuus c anbgerngamu (Kopu-4ankosckui).

9. PEAKUU 2 JIMMNHUNPOBAHMA.

Peakuunn  B-annMuMHMpoBaHuUda. Knaccuukaumsa  MexaHusMoB  [3-
3/IMMNHUPOBaHNA. HanpasneHune E2 snnMmmHupoBaHusa. [lpasuna 3avueBa u
fopmaHa. daKTophl, onpepensawoLwne HanpaBJieHne 3/IMMNHNPOBaHNA.
Ctepeoxumna E2 3nMMUHNPOBAHUA: CMH- U aHTU-Npouecchl. KoHKypeHunsa E1 n
Snl, E2 wn Sy2 peakuun. @PakTopbl, BAMAOWME Ha 3TY KOHKYPEHUMIO.
Ncnonb3oBaHMe peakuun 3SAUMUHUPOBAHUSA B CUHTETUYECKOW MpakTuke nONd
MoJly4YeHns aJIkeHOB, aJIKNHOB N AVNEHOB.

10. APOMATUYHOCTb. APOMATUYECKMUE YINNIEBOAOPOAbI.

MpoMbllNeHHbIe 1 nabopaTopHble MeTOoAbl MOJYYEeHUS apoMaTUYeCKMX
yrnesogoponos. KaTaiMTU4eCKNn pUPoOpMUHI HEPTHAHOINO CbipbA N BblOesieHne
apEeHOB M3 MNPOOYKTOB KOKCOBaHWUA KaMeHHoOro yrnd. JlabopaTopHble MeToAbl:
peakuusa Bopua-BuTtTtura, TpumMepusaumnsa MOHO- N AM3aMeLlleHHbIX aJIKUHOB.

CTtpoeHue beH3ona. ®opmyna Kekyne. CoBpeMeHHble npencrtaBsieHns o
cTpoeHun 6eH3zona. MonekynspHole opbutann 6eH3ona. AHHyNEHbl. AHHYEHbI
apomMaTunyeckme n HeapoMmaTuydeckme. KoHuenumsa apomMaTuyHocTu. [MpaBusio
XloKKens anaa npocTbiX MOHOUMKINYECKUX aHHYJ/1IeHoB. KoHAeHCMpoBaHHbIE
apoMaTunyeckme yraesof4opoabl: HadTasuH, (eHaHTpeH, aHTpaueH, as3yfeH.
FeTepoumknmnyeckme nMNATU- W WECTUYIEHHble apoMaTU4Yeckme coefuHeHns
(nnuppon, ypaH, TUodeH, nupunamnH) mn unx 6eH30-Npon3BoaHble. KpuTepuu
ApPOMATUYHOCTU: KBAHTOBOXUMUNYECKNI (cpaBHeHMe BEJINYUNH 3Heprumn
aenokanmsauum Ha OOWH  P-2JIEKTPOH), TepMoAMHaAMUYeCcKun (TennoTsbl



rMOPUPOBAHMNS), CTPYKTYPHbIN N MarHUTHbIN. MoHATHUEe 06 aHTMapPOMaTUYHOCTW.
AHTVMApPOMAaTMYHOCTb Ha MNpuMepax UuknobyTaanmeHa, aHMOHA LUMKJIOMNpPOneHa,
KaTUOHa UWKJIONEeHTaaAneHnns.

ApoMaTunyeckme KaTUOHblI N aHNOHDI Cs-Co 1 MmeTOAObI reHepunpoBaHmMAa 3TNX MOHOB.
KoHuenuna apoMaTUYHOCTU ON18 3apSAXKEeHHbIX YacTul,.

KaTanuTuyeckoe ruapupoBaHne apeHoB. BoccTaHoBneHuMe 6eH30Ma U ero
npon3BoAHbIX Mo BEépyy, BoccTaHoBNeHMe Mo Bbepyy HadTanuHa. OKucneHue
ankunbeH30/I0B U  KOHOEHCUPOBAHHbIX APEHOBAO  KapbOHOBLIX  KUCJIOT,
anbAernaoB, KETOHOB.

CBobogHo-pagnKanbHOE ranoreHnpoBaHne aaknnbeH3o0n0B.
11. PEAKUUUUN JIEKTPO®PUJIBHOIO 3AMELLLEHNA
B APOMATUYECKOM PALY.

Knaccngpumkauyums peakuunmn apoOMaTU4eCKOro  3J1IeKTPOoPUIbHOro
3amMelwleHnsa. Obwmre npencTtaB/eHUSs O MEeXaHWU3Me peakuun apoMaTU4eckoro
3/1eKTPOPUIILHOIO 3amMelleHus, KUHEeTNYEeCKUN N30TOMHbIN 3(pekT.
lMpenocrtaBneHne 0 0— U TKOMMJIEKCaX.

N30oTonHbIN 06MeH BOAOpPOAA KakK MpoCTeMwas peakumsa 31eKTPoPUbHOro
3aMeLlleHns. ApeHoHMeBbIE MOHbI KaK Moesib NepexonHOro COCTOSAHUSA peakunm
3/1IeKTPOPUNBbHOro 3amMeweHus. lNMoctynaTt XamMMoHAa. BansgHue 3amectutensa Ha
CKOPOCTb W HarnpasJlieHne 3JIeKTPOPUIIbHOro 3ameweHnsa. WNHOYKTUBHbIE U
Me3oMepHble 3(dekTbl 3amecTuTenen. dakTopbl NapuMasibHbIX CKOPOCTEN.
CorslacoBaHHaa n HecorsiacoBaHHas opneHTauus.

HnTpoBaHMe apoMaTU4YeCKUx coefguHeHun. HuTpywwme areHTbl. MexaHU3Mm
peakumn HuTpoBaHusA. HwuTpoBaHme 6eH30na ©n 3amMeweHHbIX 6eH30/10B.
HutpoBaHne 6udeHwna, HadTaiMHa U©  Jgpyrux apeHos. [lonyyeHune
nonnHUTpocoeanHeHNn. NMoHATHUe 06 MNco-aTake U MUMCO-3aMeLLEHNN B peakLuunm
HUTPOBAHMUA.

CynbupoBaHne apomaTuyeckux coeauHeHnn. Cynbdupylowme areHThl.
MexaHu3M peakumn. KuUHETUYECKUN U TepMOAMHaMWUYECKUA KOHTPOJIb B
peakunax cynbupoBaHuUa Ha npuMmepe cyabpPupoBaHNa peHoNla U HapTalnHa.
lMpeBpalLeHnsa cynbgorpynmnol.

FanoreHnpoBaHme (xnopupoBaHue n 6bpomMumpoBaHme) 6eH30Ma U 3aMeLleHHbIX
Npon3BoAHbIX  BeH30na. [anoreHunpylowme  areHThl. FanoreHnpoBaHue
KOHOEHCUPOBAaHHbIX apeHoB W budeHnna. MexaHU3M peakuum U npupoaa
3N1eKTPOPUIIbHOI O areHTa

ranoreHuposaHus. WoawpoBaHue apeHoB. [lpon3BOAHbIE MOJIMBAJIEHTHOrO
nona.BeegeHne ptopa B apoMaTUHECKNE COeaUHEHUS.

Peakunn ankunmposaHna apeHoB Mo dpugento-Kpadprtcy. Ankuaupyowme
areHTbl, MexaHu3sM peakuun. lMonmankuanposaHue. Peakuunn wnsomepumsauunun B
npoueccax ankmnuposaHunsa no dpupento-KpagpTtcy. CMHTE3 AgnapuiMeTaHOB WU
TpUapuIMeTaHOB.



AunnuposaHue apeHoB no Gpupgento-Kpadptcy. Auuauvpyrouine areHThl.
MexaHn3sM peakummn. PermocesieKTUBHOCTb auUJIMPOBAHUA B O- U M-MOJIOXKEHUA.
dnekTpopusibHoe (OpPMUIMPOBAHNE apeHOB: peareHTbl (opMunnposaHus,
MexXaHWU3M peakunin n NpMMeHeHne Nx B OpraHNYeCckoM cnHTese.

12. HYKNEO®WUJIbHOE APOMATUYECKOE 3AMELLEHME.

Ob6Lve nNpeAcTaB/IEHUA 0 MeXaHU3Me apoMaTUYECKOro HYKJ1IeoUJIbHOro
3aMelLLeHms.

MexaHu3M npucoegnHeHusa-oTwernsieHnsa (SyAr). lpumepbl SyAr peakumm wu
aKTUBUpYOLEee BAMNAHME DJIeKTPOHOAKLENTOPHbLIX 3amMecTuTesnen. AHUOHHbIE O-
KOMMJiekcbl MenseHremmepa M mMx CcTpoeHue. lcnonb3oBaHue SyAr peakummn B
OpraHM4YeckoM CUHTE3e.

MexaHn3m oTLernJeHnsa-npncoenHeHuns Ha npumepe npespaLleHns
ranoreHbeH30/10B B (DEHOJIbI U apoMaTUYecKme aMmnHbl. MeToabl reHepupoBaHUSA
n pukcaumm gernapoberHsona. CtpoeHue gerngpobeHsona.

Sarl-MexaHu3M apoMaTUYeCcKoro HykJieo(puibHOro 3aMelleHUs B peakumsax
rmoposin3a KaTUOHOB apeHaMna30HUA.

MexaHn3Mm Sgyl B apoMaTmyeckoMm psay W obnactb ero npuMMeHeHus.
NHnumnmnpoBaHme NOH-paguKasbHON Lenu.

13. AJIbAETNnabl N KETOHDI.

MeToabl CUHTE3a anbherngoB N KeTOHOB W3 aJiIkeHOB (030HO/IN3), aJIKUHOB
(rmaopobopupoBaHue, peakumsa KyvyepoBa), CMMPTOB (OKMCNEHMNE) U MPON3BOAHbBIX
KapboOHOBbIX KUCNOT (Ha OCHOBE MeTaJI/IoopraHnYyeckux coegunHeHun). Muponms
conen KapboHOBbIX KUCIOT. MmapodopMunmpoBaHme ankeHoB. [poMbllLineHHoe
nosiydeHme YyKCycHoro anbgermpa (Bakep-npouecc) w dopmMmanbaeruaa.
AunnupoBaHue n PopMuUINpoBaHMNE apeHoB.

HykneotunbHoe npucoeamHeHne K KapObOHWAbHOW rpynne BOAbl, CMUPTOB W
TNONOB (KUCNOTHbLIN 1 OCHOBHOM KaTasins). 3awinTa KapboHUAbHOW rpynmnbl.

AnNbTepHUPOBaAHME OOHOPHbLIX U aKLUENTOPHbIX aTOMOB B ajJundaTUYeCcKon uenwu
(3eebax). ObpalieHmne NoNApPHOCTM KapbOHMIBHOrO aToMa yranepona (KoHuenums
Umpolung). HeycTton4ymesocCcTb aumn-aHMoHoB. beH30MHOBas KoHAeHcauus,
NCNOoNb30BaHME INTUEBLIX conen 1,3-AnTnaHoB 1 NpucoeanHeHne anabaernaoB K
o,B-HenpenenbHbIM KapboHWUIbHBIM coeguHeHuaM (LUTeTTep) Ona peannsayumn
Umpolung. MNpumeHeHne 1,3-AUTuUaHOB AN CUHTE3a ajibAeruaoB M KEeTOHOB.
AueTuneHna-noH Kak CUHTEeTUYEeCKUM 3SKBUBANEHT auua-aHWoHa (peakuus
Kyyeposa).

MonyyeHne 6GUCYNbPUTHBLIX MNPOU3BOAHbLIX, UWAHTNOPUHOB (OKCUHUTPWUNOB) U
aLeTUeHoBbIX CnUpToB. B3ammopencrteme KapbOHUbHBLIX COeANHEHUN C
aMMNAKOM(YPOTPOMUH), MEPBUYHBLIMU U BTOPUYHBLIMU aMUHAMWU. EHaMUHBbI, KX
noaydyeHme un ankunanmposaHme. OKCUMbI, TMAPa30Hbl, apuarnapasoHbl. Peakuuun
KapbOHWIbHbIX COeANHEHNI C METAIJIOOPraHNYeCKUMMIN peareHTamMu.



KeTo-eHOoNbHass  TayToMepus  KEeTOHOB. EHONMbI KETOHOB B  peakuusax
rajloreHnpoBaHns, KU30TOMNHOro obmeHa M paueMmsaumn XmpasbHbIX KEeTOHOB.
KNCNOTHbBIN N OCHOBHOW KaTasin3 3TUX peakuun.

EHONAT-MOHbI. MeToObl FreHepupoBaHUSA E€HOJIATOB C MOMOLLbIO aJIKOrosaIATOB U
aMNOO0B LWENOYHbIX MeTasuloB. [puMeHeHne MnpPOCTPaHCTBEHHO 3aTpPyAHEHHbIX
amnpos. lony4vyeHne eHONATOB U3 CUIUNOBLIX 3¢upoB eHonos (CTopk) mn a,B-
HenpeaesibHbIX anbaerngos u KetoHoB. CTpoeHue eHOoNAToB (onmroMepHble
CTPYKTYpbl).KNHETUYECKN- N TepMOAMHAMUNYECKN KOHTPOJSIMpyeMble MpoLecchl
eHoNn3aunmn, yCNoBUS UX OCYLLEeCTBIIEHUS.

ANKnnnposaHme  eHOJNATOB. BanaHue  nonapHoCcTM  pacTBopuTens  Ha
pernoceneKkTuBHoCcTb npouecca (O- m C-ankumnumpoBaHue). [NpuHumn MXMKO.
PaBHOoBecne mexay o,3- v [,y-eHoHaMWn. ANKUINPOBaHME U auunampoBaHue
€HONAT-NOHOB. Ncnonb3oBaHue hopMUMIbHbIX (rMapoKCUMEeTUNEHOBbIX)
MPON3BOLHbIX A1 PErnoceneKTUBHOIroO aJKNJINPOBAHNA KETOHOB.

KeTo-eHONbHaa TayTtoMepusa 1,3-AMKETOHOB U 1,3-KeTo3(hMpOB Ha npumMmepe
aueTunaueToHa 1 aueToyKCyCHOro agupa. HUTpo3nposaHue KETOHOB U peakuus
C ONOKCUOOM ceJieHa.

B3anmopencrteme KapbOHWUIbHbIX COeAVMHEHU C umnaungamu dgochopa (peakuuns
ButTtura). Obnacte npumeHeHUs peakuunm BuTTura B OpraHM4eCcKoM CUHTe3e.
MexaHu3M ©n cTepeoxmmMua peakumn. MeTonbl MNosyyvyeHUa wAnAoB ocoopa.
Peakuyus YsacBopTa-XopHepa-OdMMOHCa Ha npumepe MCMoNIb30BaHUA
TPUITUNOBOIo adpmpa PochOoHYKCYCHON KNCSOTHI.

BoccTaHoB/IeHME anbfernfgoB M KEeTOHOB A0 CNUPTOB W aNlkaHoB. Peakuuun
KnmxHepa-Bonbha n KnemmeHceHa. BoccTaHOBUTENIbHAaA AMMepu3aLnsg KeTOHOB
00 BUUWMHaNbHbLIX ONOJIOB. Peakuumnm rugpuagHoro nepeHoca. BoccrtaHoBsieHMe 1Mo
MeepBenHy-MoHHOopdy-Bepneto. LOucnponopynoHMpoBaHme asbaerngos o
KaHHMUUapo (MexaHun3Mm). MepekpecTHas peakumns KaHHuUUapo.
BoccTaHoBuTENIBHOE aMUHMpPOBaHMeE KapOOHW/IbHbIX coeVHEHWN.
B3avmogencTeue anbaermaoB U KETOHOB C (hopMuaToM aMMoHua (JlenkapT).

BoccTaHoOBIEHME aNbAernaoB U KETOHOB KOMMEKCHbIMU rMapuaamMm aatoMUHUA 1
bopa: nuTUn-antoMUHUArNgpuL, Gopormapuh HaTpusa, ankKoCuaatoMornapuabl.
XeMoCeNneKTUBHOCTb BOCCTAHOBJIEHUSA aNKOKCU-TUgpuaamMun aatoMnHus. NMoHAaTme
o cyneprugpunpax (rmgpungbl 6opa): L- n LS-cenektpmnbl Kak cTepeoceseKTUBHbIE
BOCCTaHOBUTENN.

OkuncrneHne KapboHWbHbIX coeAnHeHUN. AyTookucrneHme. OKUCIeHne KeTOHOB
nepkucaoTamum rno banepy-Bunnurepy. CTepeocenekTUBHOCTb peaKkLnm.

AnbOosibHad KoOHAOEHCauus, ee MexaHusM. BHyTpu- u MexMmonekynsapHas
peakuun. [Lervgpataunmsa anbfone Kak MeTon CUHTe3a d,B-HeHacCbIWeHHbIX
KapbOHUNBbHbIX  COeOUHEHNne. NMepekpecTHasa anbAojibHass  KOHAOeHcauus
apoMaTU4YeCcKux anbgerngos uwunm  QopmMmanbgernga ¢ anmdaTUHecKnmmn
anbgerngamMmm n KeToHamm. PernoceneKTUBHOE MOJlyYeHUe NINTUEBBLIX €HONSATOB
(NMpMeHeHne NPOCTPAHCTBEHHO 3aTPYAHEHHbLIX OCHOBAHUN) U NX NCMOJb30BaHMe
B HanpaBJ/IeHHOW aNbAO0JIbHOM KOHAeHCauun. KoHaeHcaums CUannoBbiX 3pnpos
€HOJI0B C anbaerngamm n KketoHamm (Mykasma).



KoHaoeHcaunsa anboerngoB (KETOHOB) U COEANHEHUN C “@KTUBHON METWUJIEHOBOW
rpynnon” (KHeBeHaresnb).

AMMHoMeTMnnpoBaHme anabferngos U  KeToHoB No  MaHHuxy. Peakuwus
anbOerngoB M KeTOHOB C  UMHKOBbIMM MPOU3BOAHBIMU  CJIOXKHbLIX 3(UPOB
(PecpbopmaTcknin). BbeH3oMHOBaAsA KOHAEHCAUMUSA apoMaTUYECKUX aNbaerngos,
obnactb NpMMEHeHUs N MexaHusMm peakumn. ConpsiKeHHoe npucoeguHeHune
€HOJIATOB K a,3-eHoHaM (peakuunsa Muxasns).

a,B-HenpepenbHble anbgernibl U KeTOHbl. MeToabl MONly4eHUA: KOHAEHcauuu,
OKNUCNIEHVE anannoBbIX CNMpToB, U Ap. ConpsxxeHne KapbOHWAbHOW rpynnbl C
OBOWHON yrnepoa-yrnepogHom cBA3bto. Peakuymm 1,2- n 1,4-npucoegnHeHuns
NNTUNOPraHNYecKnx coeIUHEHUN, TpuankmnbopaHos, AVanku- n
AVapunKynpaTtos, aMWUHOB,  UMaHWUCTOro  BOAOPOAA, rasoreHogoponos.
AnokcnanposaHue a,B-HenpenesibHblX KeToOHOB Mo cBA3n C=C.

Conps>XeHHoe npucoegnHeHne eHONATOB K o,B-HenpefesibHbIM anbferngam wu
KeToHaM. Ero permocenektmBHOCTb. KoHAeHcauusa no Mwuxasnin. MexaHu3Mm
peakuun. [oHopbl WM akKuenTopbl Mwuxasnga. KaTanusaTopbl peakuuu, ee
obpaTumMoCcTb. PeTpo-peakuuns. Bbibop onTuManbHOM KOMOMHauUUWM peareHTOB.
EHaMnHbI Kak goHOopbl Muxasnga. Tepmmnyeckasa peakuma Mwuxasnd. OcCHOBaHUA
MaHHMNXa n gpyrme CMHTeTUYeCKne 3KBMUBaJIeHTbl akuenTopos Munxasns.

Peakunn aHHennpoBaHusa. BapnaHT PobuHcoHa. lpumeHeHne B-xNnopKeToHOB
N OCHOBaHUN MaHHMXa. EHaMWHbI B peakunsax aHHeIMpOoBaHMUS.

Cnunpo-aHHennpoBaHue 4yepes anokcmnabl (C NOMOLLbLIO NINAO0B CEpPLI).
14. KAPBOHOBbIE KNUCNOThbI.

MonyyeHne KapbOOHOBLIX KUCJIOT OKWUCJIEHMEM CMUPTOB, asbAerunios, aJIkeHOB,
ankmnbeHsonos. mMAponn3 HUTPWUIOB W APYrux MNpoM3BOAHbIX KapbOHOBLIX
KNcnoT. CMHTE3bl HA OCHOBE METAJIUI00OPraHnyYeckux coeanmHeHUn. CUHTE3bl Ha
OCHOBE MaJIOHOBOIro 3upa. MpomMbiLLIEHHOE MoJlyYeHne MyPaBbUHOM N YKCYCHOWN
KUCNOT.

CTtpoeHue kapbokcunbHom rpynnbl. Obpa3oBaHme accoymaToB. [Lduccoymaumns
KapboOHOBbIX KWUCAOT, 3aBUCMMOCTb KOHCTaHTbl Auccounaumm oT npupoabl
3amecTuTenen.

Peakumn KapOOHOBbIX KWUCIOT. [JekapbokcunupoBaHue, nMUPOSIN3  COJEN,
ranoreHuposaHme no [lennwo-donbrapay-3e/MHCKOMY. INEeKTPOosIM3  conen
kapboHoBbIX kKucnot (Konbbe), cumHTE3 ankunbpomMmaos w -MoAMAOB MO
XyHcOonkkepy,HenpenenbHole kKapboOHOBbIE KNCNOThI: aKpuioBas, MeTakpusioBas,
oJlenHoBas, annananHoBas. Ix ceBoncTea n npuMmeHeHmne. HesamMmeHUMbIE XUPHblIe
KUCNOTHI.

rlpOVI3BOJJ,HbIe Kap6OHOBbIX KUCNIOT: aHrngpmabl, rajaoreHaHrngpmmnbl,
CNNOXXHble 3(*)I/Ipb|, aMunabl, HATpPpWJbl, COJIN. X B3anMHbIe nepexonsbl.

[anoreHaHrugpunabl. llony4yeHne C NOMOLWbIO ranoreHnNooB gocdgopa,
TUOHWAXI0pNAaA, oKcanmnxaopuaa. CeoncTBa rasioreHaHrnapuaos:
B3aMMOOENCTBME C HyKJeo(puibHbIMW peareHTamMm (Boda, CNUPTbI, aMMUaKk,



aMUHbI, TMApPa3nH, MeTaNNoopraHMyeckmne coeamHeHusa). BoccTaHoBneHne a0
anbaerngoB (Mo Po3eHMyHOY W KOMMJIEKCHbIMWM rmapugaMmu  MeTassioB).
B3anmopencrteme ranoreHaHrmgpuaoB C Ana3oMeTaHOM (peakuua ApHATa-
AncrepTa).

CnoxHble 3upbl. MeToabl nNonyyeHUs: 3Tepudukauma KapbOHOBLIX KUCNOT
(MexaHu3M), auunMpoBaHMe CNUPTOB W ANIKOMOJIATOB auwuarasoreHngamu u
aHrugpugammn, ankunnmposaHme KapboKCUIaT-aHNMOHOB, pPeakuun KUCNoT C
ONa30MeTaHOM, aJIKOrosin3 HUTPUIOB. JIaKTOHbI U MeToAbl UX CUHTe3a. CuHTe3
opTO3hnpoB. Peakumm CNOXHbIX 3PUPOB: rMAPOAN3 (MexaHU3M KUCJIOTHOIO W
OCHOBHOIro  KaTaJiM3a), aMMOHON3, nepesTepudmnkauyms, peakunm  C
MeTaIZIoOpPraHNYeckuMn coefuHeHusAMU, BOCCTaHOBJIEHWE 00 CrUpPTOB U
anbAernnos.

AHrngpuabl. MeToabl MoOsyYeHUs:  germgpaTaums  KUCNOT € MOMOLLbIO
neHTokcmaa doccopa W ((pTanesBoro aHruagpuga; auwinposaHue coneun
KapbOHOBbLIX KUCNOT XJ0paHrnapngamm. Peakumm aHrngpuaoB KNCAOT.

KeTeHbl. [lony4yeHme, CBOMCTBA W MPMMEHEHME B KavyecTBe auWUJIMPYLLKX
areHTOoB.

Hutpunbl. MeTogbl nonyyYyeHns: gerngpartayms aMmmaoB KMCNoT (¢ nomowbto P,0Os,
SOCIL;,, POCIs), ankunupoBaHue amMbupeHTHOro uumaHuA-uoHa (MCnonb3oBaHMe
MeXda3Horo kaTtanmsa). CBOWCTBaA HUTPWUIOB: TUAPOJN3, BOCCTAHOBJIEHME
KOMMJIEKCHBIMW  TngpugamMm  MeTassloB OO0 aMWUHOB M anbAeruaos,
B3auMoOencTBme Cco cCnumpTamMu, aMmMHaMn (CUHTE3 aMUOUNHOB), MarHuUn- u
JNTUNOPraHNYEeCKNMUN COeJUHEHUAMMN.

AMugbl. MeTonbl NOJIy4YeHUA: auuamMpoBaHMe amMMuaka W aMUHOB, MUPOJIN3
KapbokcmnaTtoB aMMOHUSA, CUHTE3 U3 HUTPWUIIOB, M30OMepu3auns OKCMMOB MO
bekmaHy. CuHTE3 UMKAMYECKUX aMmOoB - JsnakTtamoB. CBOMUCTBa: rMAPOU3,
BOCCTaHOBJIeHne [0 aMuHoB. [erunpgpataumsa amugos. [leperpynnupoBKU
FlodpmaHa n Kypuunyca. lNoHATNE 0 CeKCTETHbIX NneperpynnmpoBKax.

CnoXxHos3(pupHasa KoHOeHcauumsa KnanmseHa. MexaHu3Mm peakuuu. epekpecTHas
KOHAEHCaUMsa CNOXHbIX 3hMPOB C 3pMpamMu LLLaBENEBON, YITOJIbHON KUCIOT WUJIN C
3(hupamMn apoMaTUHECKUX KNCOT. BHyTpumMosieKynsapHasa KOHOEeHCaUNSa CNOXHbIX
3(pMpoB OBYXOCHOBHbLIX KWCNOT Mo [OukmaHy. KoHAeHCaunmsa KeTOHOB CO
CNOXHbIMW  3MpaMn  Kak MeTon cuHTe3a 1,3-amkeToHOB. CuHTE3bl C
aUEeTOYKCYCHbIM  3(hupoM. AUWUIONHOBAA KOHAEHCAUMNSA CNOXHbIX 30UPOB.
NMpuMmeHeHne TpumeTunaxsaopcmnaHa. CMHTE3bl C MAaJIOHOBbLIM U aLEeTOYKCYCHbIMU
3mpamm: nosyvyeHne KapboHOBLIX KNCIOT N KETOHOB.

CnHTE3 1 CBOMCTBA OpPraHMYeCcKUX MNPOM3BOOHbLIX YrOJibHOW KWUCAOTbl - 3(hnpos,
xnopacgupos, kKapbamatoB. [yaHWAWH, €ero OCHOBHOCTb. KcaHTOreHaThl.
FeTepokyMyneHbl: n3oumaHaTbl (nonyyeHue), kapbogunmmmabi. NIx cBoNCTBa U
ncnonb3oBaHMe B cMHTEe3e. CnHTEe3 n3oynaHaToB.

[BYXOCHOBHbIe KapboHOBbIE KMUCNOTbl. MeToAbl CMHTE3a: OKUCUTENbHOE
pacuienneHue LWK0aIKEHOB n UUKIINYECKNX KEeTOHOB, OoKucsieHne
NoNnanknnbeH3oNloB U  KOHOEHCUPOBAHHbLIX apoOMaTUYeCKUx CoefuHEeHUMN.
(naBHble npeAcTaBUTeNU: LUWaBesieBasd, MaJIOHOBadA, fAHTapHasd, aAWUMUHOBaA,
(hbTaneBaq, TepedTaneBas KNCNOThI. [IpoOMbILLIZIEHHbIE METOAbl NOJy4YEeHUS.



OcobeHHOCTM noBedeHUs  LWlaBesieBOM WU MaJIOHOBOW  KUCJIOT.
AvaTunokcanat B CNOXHO3(UPHON KOoHAeHcauun. [dekapbokcunnpoBaHue
MaJZIOHOBOM KWUC/NOTbl U ee WCMOoJIb30BaHWe B KOHOeHcauumax C anbjernpgamu
(KHeBeHarenb). MasioHOBbIN 3PUP N CUHTE3bl Ha €ro OCHOBE: aJIKUJaMpoBaHUe
HaTpMeBOro TMpPOU3BOAHOINO ajlKuiarajoreHugamu u akuyenTopamm Muxasns.
HekapbokcunnposaHme NPOU3BOAHLIX MaJZIOHOBOro 3dupa B MPUCYTCTBUMK
HyK/eo(unbHOro Katasamsatopa (Meton Kpanyo). AHrngpua SHTapHOW KWUCOTbI
N ero KoHZeHcaumsa ¢ apoMmatmdeckumMmun ansgerngamu (MepkuH). CykumHnmug, N-
OPOMCYKUMHUMMA, €ro rnpuMeHeHue B CUHTe3e. AOUMUHOBas KUCNoTa, ee
npakTnyeckoe npuMeHeHne (HawoH). BHyTpuMonekysspHasa CJ/I0XXHO3MhUpPHad
KoHOeHcauumsa (OukmaH). AuuoMHOBas KoOHAeHcauma 3PUpoB ONKapOOHOBbIX
KUCNOT KakK MeTo[ CMHTEe3a CpefHUX LUKIOB N MaKPOLUKIIOB.

MpoMbILLINEHHbIe MeToAbl NoJly4eHUa hTaneBon n TepedTaneBon KUCOT,
dTanesoro aHruapupa. PtTanuMmp: ero nosy4yeHme, nNpuMeHeHune B CUHTe3e
NepBUYHbLIX aMUHOB U A1 CO34aHUSA 3aWNTbl MEPBUYHON aMUHO-TPYMMbI.

a,B-HenpenenbHble [BYXOCHOBHblE KWUCNOTbl, MeTOAbl WX CUHTe3a:
aerngpartaumnsa B-rmapoKCUKUNOT, KoHAeHcauun [lepkuHa (CMHTE3 KOPUYHbIX
Kucnot) wu KHeBeHarensa, peakumsa Bwutura. CsouctBa a,B-HenpenesibHble
OBYXOCHOBHbIX KWUCJIOT: peakuum npucoegmHeHma no pnsonHonm ceasm C=C
(BKNOYasa peakuumo Muxasnda), wnsoMepusayma MalenHoBoM U  (Qymaposou
Kucnot. CTepeoxumMusa rMnpucoesnHEeHUsa rasioreHa W ruapoKCUINPOBaHUS MO
MpunexxaeBy (NepKMUcNoTbl) U Mo BarHepy (nepmMaHraHar).

EpOMO- n MNOoOO0NIaKTOHM3aLUUNA HerpeneiabHbIX Kap6OHOBbIX KNUCNO0T B
NMPNCYyTCTBUN OCHOBaHUA.

ManenHoBbIN aHrnapua, aueTuneHgnkapboHoBas KUCNOTa U ee ANMETWUSIOBLIN
3pnp Kak oueHopubl.

15. HUTPOCOEAWHEHUA.

AnngaTnyecknen apomMaTmyeckme HuTpocoeguHeHunsa. X nonyveHme um3
ankmnranoreHnaoB (aMbmaeHTHbIM XapakKTep HUTPUT-UOHA) U HUTPOBAHUEM
apeHoB. CTpoeHne HUTPO-rpynnbl (Me3omMepus).

CH-KnUCNoTHOCTL M TayToMepusa HUTpoasikaHoB. BoccTaHOB/ieHVME B aMUHbI.
HNWTPOHOBLIE KUCNOTbI U MPUMEHEHNE UX CONIEN B KOHAEHCAUUW C anbherngamu
(AHpun). BoccTaHoBNEeHME HUTPOAPEHOB B KUCJON W  WENO0OYHOW cpeje.
MpomMe)XyTo4Hble MPOAYKTbI BOCCTAHOBJIEHUSA HUTPOrpynmnbl
(HUWTpo3ocoegnHEHNS, ApPUATrNOPOKCUNAMUHDBI, a30KCU-, aso-,
rmapasocoegnHeHuns). CenekTumeHoe BOCCTaHOBJIEHME HUTPOrpynmnbl B
ONHUTpoapeHax. beH3nanHoBasa neperpynnmpoBKa.

16. AMUHDI.

Knaccupmkauma aMmmHoB. MeToabl NOsy4YeHUA: alKunmposaHMe aMMumaka
MW ammHoB nNo [odpmaHy, dTanmmuaoa kKanua (Fabpuanb), BOCCTaHOBNEHUE
asoTcoaep)KaWwmx Mpon3BOAHbIX KapbOHUNbHBLIX COeaAMHEHUN ©N KapboHOBbIX
KWUCNOT, HUTPOCOEOUHEHWUN, HUTpWNOB. [leperpynnMpoBKKM amMmaoB W as3naoB
kapboHoBbIX KuMcnoT (FocmaHa, Kypuumyc). BoccTaHOBUTENbHOE aMUHUPOBAHME



KETOHOB, B TOM 4ucne no JlemkapTy (B3ammMooencTtBme KeTOHOB C (hopMMaTOM
aMMOHNS).

AMWHbI KakK OCHOBaHWUA. CpaBHeHMEe OCHOBHbIX CBOWCTB asngaTudeckmnx wu
apoMaTM4YeCKUX aMWUHOB. BrauaHMe Ha OCHOBHOCTb aMWHOB 3aMecTuTenem B
apomMaTunyeckoM saape. ANKUInpoBaHuUe U auuanpoBaHMe aMUHOB. TepMuyeckoe
pa3/ioXKeHne rmgpoKCna0oB TeTpaaskmiamMmmMoHmsa no Fopmany. NoeHTudukauma m
pa3gesieHne nMnepBuYHbIX, BTOPUYHbIX W TPETUYHbIX aMWUHOB C TMOMOLLbIO
beH3oncynbgoxnopmaa (npoba XuHcbepra). CynbhamMmugHble
npenapaTtbl.OKMUC/eHne 1 rasoreHnpoBaHMe aMuHOB. [loslydyeHne N30HUTPUIIOB,
MX BOCCTAHOBJIEHME U TUAPOINS.

Peakunn 3neKTpopuabHOro 3amMelleHnss B 6€H30/IbHOM KOJlbLie apoMaTUYeCKUX
aMWHOB: TaJIoreHNUpoBaHMe, CyJbPUPOBAHNE, HUTPOBAHME, aLUIMPOBaAHUE,
opmMunmnpoBaHue. 3alinTa aMUHOTPyNnbi.

B3avmMogencTeme nepBUYHbLIX, BTOPUYHBLIX N TPETUYHbLIX aMUHOB C a30TUCTON
KNCNIOTOWN.

17. ANASOCOEAUHEHUA.

ApomMaTunyeckme  gmasocoeguHeHus. Peakumn  Ogna3oTupoBaHUA
NepBUYHbIX apoOMaTUYeCKUX aMUHOB. YCNOBUSA AMA30TUPOBAHUSA B 3aBUCUMOCTU
OT CTPOeHUs aMnHa. MexaHun3m, npupona HUTPO3npyroLwero areHta. CtpoeHue um
YyCTOMYMBOCTb COJIeN AnasoHus. TeTpadTopobopaTbl M rekcadTopodocdaTsl
apeHanasoHusa. CTabusibHble  KOBaJIeHTHble  QOPMbl  AMA30COeAUNHEHUMN.
KNCNOTHO-OCHOBHbIE paBHOBECKS C y4aCTUEM KaTUOHa apeHana3oHns.

Peakumn apomMaTuU4eCKMX [OMa30COeAVNHEHUNI C BbligesIeHWEeM a30Ta: 3aMeHa
ANa30rpynnbl Ha TMOPOKCUNBHYIO-, LUMaHo-, HUTporpynny, ¢gTop (LnmaH)-, xnop,
6bpom, wnom, wn Bogopod. CwuHTe3d O6uapunoB no [ombepry. CuHtes
MeTaJ1JIoopraHnyeckux coegnHeHmnm (HecmesHoB).

Peakunn pgnasocoegnHeHnn 6e3 BbloesieHUs a30Ta: BOCCTAHOB/EHME [0
apuarnapasmHoB, a3oco4deTaHue. A3ocoYyeTaHme KakK peakuuns 3/1eKTPoPunIbLHOro
3amMelleHns. A30- M JmasococTaBisdlolme, YCNI0BUSA COYeTaHUsas C aMUHaMu U
heHonamu. Azokpacutenu, pH-nHOnKaTops.l.

Peakumn HykneousibHoro 3amelleHns B 6eH30/bHOM  KOJbLe,
aKTUBUPOBAHHOM AMA30rpynnon.

Ona3omeTaH, ero cTtpoeHune (CTpykTypHoe poacteBo C N;O). lNonyyeHune m3 N-
HUTPO30-N-MeTU/IMO4YEBUHbI. Peakuuns C HO-kuncnotamm, KeToHaMu n
XJIopaHrngpunaoamMmu KapbOHOBbIX KNCNOT. Peakuus ApHaTa-AncTepTa,
rneperpynnmpoBKa Ana3oKeToHOB (Bosbd).

19. ®EHOJIbI.

MeToabl noJsiydeHUss (peHoNoB U3  apeHCYyNbPOKUCAOT (Weno4vyHoe
niaBJsieHne), apuaranoreHnaoB, conen apeHgunasoHud. lMonyyvyeHue eHona B
MPOMbILWNEHHOCTN U3 Kymona (n3onponunbeHsona).



®eHosibl Kak HO-KNCNOThbl, BAUSHUE 3aMecTUTeslen Ha KUCJIOTHOCTb (PeHOoJ10B.
AMONOEHTHBbIN XapakTep (eHoNnAT-uoHoB. C- u O-ankuanmpoBaHne (HEHONATOB.
MonyyeHmMe NPOCTbIX N CZIOXKHbIX 3¢pUPOB (PeHO10B.

Peakuun sneKTpopuibHOro 3aMelleHUs B apoMaTU4eCKOM KoJibue (eHOJI0B:
rajoreHnpoBaHue, HUTpOBaHMe, cynbupoBaHue, HUTPO3MpPOBaHue,
aNKUInpoBaHue, aunanposaHue, popmMmunnpoBaHne. dTasienHbl: peHosPpTanenH
n dnyopecuenH. KapbokcmnmpoBaHme LesoYHbIX conen ¢eHosnoB no Konbbe
(monyyeHmne canuumnoson KucnoTtbl). PopmunmnposaHue ¢geHonoB no Penmepy-
TumaHy (cannunnosbin anbaerna). NpeBpawieHne annannoBbiXx 3PNPoB peHOo10B B
annundgeHos bl Kak npumMep TepMmmyeckon [3,3]-curmMaTponHoOn neperpynnupoBKn
(Knanzen).

MoHATNE O MHOroaTOMHbIX (eHoslax (MMPOKATEXUH, Pe30pPLMH, TUAPOXMHOH,
nMporaanon, gaoporatoLnH).

OkucneHne geHonos. [lonyyeHne o- M N-DEH30XMHOHOB, aHTPaXMHOHA.
OkucnenHne 9,10-gurngpokcruaHTpaueHa (aHTparuapoxmHOHa) KUCNOPOOOM Kak
npuMep €eHOBOW peakuun: MpOoMbIlLIEHHOEe MoJlydeHne nepekncm Boaopoaa.
ApOKCU/IbHbIE paauKabl.

XnMmmyeckme CBOMCTBA XMHOHOB: peakuuun 1,4-npncoegnHeHuns, B3ammMogencTeme
C TMAPOKCUIIAMNHOM, (pOTOXUMUYECKOe auunmpoBaHue. XMHrMOPOH Kak rnpumep
OOHOPHO-aKLEeNToOpPHOro KoMrsiekca (Komnaekc “c  nepeHocoM 3apsga’).
CeMnxmHoH. icnonb3oBaHue TeTpaxnopbeH30XnHOHa (xsopaHnna) v 2,3-guxnop-
5,6-amunaHobeHsoxmnHoHa (DDQ) B KayecTBe oKucamTenem n pernapupyrowmx

peareHTos.
20. LUKNOAJIKAHbI (AIMUUNKIJIbI) U X NTPOU3BOOHDIE.

Knaccngpumkauma aanunkioB. DHEpPrusa HanpsXeHusa B aJMuukiax u ee
KOJIM4eCTBEHHAsA OUEeHKa Ha OCHOBaHWW cCpaBHeHUs TenaoT obpa3oBaHuA U
TensoT CropaHusa UWKIOAJIKaHOB W  COOTBETCTBYWOLWMX asikaHOB. Tunbl
HanpsS>XeHUs B LUUKNoaskaHax (yrnosoe, TOPCUOHHOE, TpPaHCAHHYNspHoe) U
rnogpasgesieHne aanymnkKioB Ha Masible, CpefHne U MaKpPOLUUKIIbI.

CTpoeHne uuknonponaHa, uuknobyTaHa, UMKJIOMEHTaHa W UMKJOrekcaHa.
KoHdopMaLnoHas NoaBUXXHOCTb LIMKONeHTaHa (NceBaoBpalLleHne).

KOH(OpMaUMNOHHbIN aHaNn3 UUKJIorekcaHa. AKCMasibHble U 3KBaTOpUalibHble
CBA3M B KpecnoobpasHom KoOHpopMauum uUumknorekcaHa. KoHpopmepsl
UMKNorekcaHa (kpecnosugHaa wu TBUCT-oopma). KoHpopMaumm MOHO- W
AN3aMeLleHHbIX MPON3BOAHbIX LIMKJIOreKCaHa.

BAnsHne KoOHMOPMALMOHHOIO MON0XKEHNA (QYHKUMOHaNbHLIX FPYynn Ha UX
PEaKLMNOHHYIO CrMOCOOHOCTb: peakumn 3aMelleHus, OTWenJieHUs, OKUCIEeHUS.
OcobeHHOCTN CBONCTB COEAIHEHNI CO CpeHUM pa3sMepoM LMKNa.

KoHdopMaLumnoHbie 0COBEHHOCTU LUNKIOreKCEHaA.
MeToabl CMHTE3a UUKonponaHa, unkaobyTaHa 1 nx nponssoaHbiX. OcobeHHOCTHU

XUMUNYECKUX CBOMCTB COEANHEHUN C TPEXYNEHHbIM UUKNIoM. CMHTE3 coeaVnHEeHNN
pafa UMKIOMNEHTaHa U UMKJIOrekcaHa. Peakuun pacllMpeHns U CYy>KEeHUs Lukna



npu Oe3aMUHUPOBAHUN MEPBUYHBLIX aMUHOB ([emMbsaHoB). CneunanbHble MeToabl
CUHTE3a COelVIHEHWNIA CO CPeAHUM pa3MepoM LKnKa (aunIoMHOBAs KOHAEHcaLus,
KOHOEeHCcauus AUHUTPUIIOB, oninromepusaums 1,3-bytagneHa).

Buunknuyeckne coeauHeHMs Ha nNpuMepax LUC- U TpPaHC-AeKasINHOB.
MonuunKNnyeckme coenunHeHus, crnupadbl. 3anpeT bpeaTa ONsS MOCTUKOBBIX
cuctem (Tuna HopbopHeHa). MoHATME 0 KapKaCHbIX Yr/1eBOA0pPOAaX Ha NpuMepax
allaMaHTaHa, KybaHa, TeTpasapaHa. MNoHATME 0 KaTeHaHaxX 1 poTaKCaHax.

21. TETEPOUUKNINYECKUE COEAUHEHUA.

Knaccmdumkauma reTepoumnksioB, UX pojib B MPUPOAE U B PasJINYHbIX
obnacTsix Nnpon3BoACTBa.

MATN4YNEeHHbIe reTepounKksibl C 0OOHUM reTepoaToMOM: (pypaH, TUOMEH, NUPPOJI.
CnHTe3 n3s 1,4-ankapboHnbHbiX coeanHeHun (Maanb-KHopp).

ApOMATUYHOCTb MATUYJIEHHbLIX T[EeTepoUMKNOoB. Peakuunm 31eKTPOPUILHOIO
3aMelleHnsa B MATUYIEHHbIX apoOMaTU4YeCKUX TreTepouunkniax: HUTpOBaHMeE,
CcynbupoBaHue, rasioreHnpoBaHue, dopmMmunnpoBaHue, aunanpoBaHue.
OpueHTauunsa anekKTpoPuabHOro 3amelleHnsa n ee obbsacHeHue. MNMnppon kak NH-
Kucnota. [lunppon-kanmm w©n MNUPPOA-MArHNUA rajoreHuabl, ux peakuymm C
3/1IeKTPOPUbHLIMN  peareHTamMn. [uppon  Kak  CTPYKTypHasa  eAduHuUua
nopcpmpnHos. MOHATUE O CTPOEHUUM N BUOXMMUYECKON ponu xJaopodunna u
remorsiobnHa.

NHoon. CuHTE3 npoum3BOOHbIX WHAONA W3 apuarngpasmMHOB N KETOHOB MO
Onwepy. MexaHU3sM peakuun. Peakuunm 371eKTPOPUILHOrO 3aMelleHns B
MUAPPOJIBHOM KOJibLe NHOO0J1a: HUTPOBaHMe, (hopMunanpoBaHme, rajioreHnpoBaHue,
aMMnHoMeTunpoBaHme no MaHHuxy. Obpa3oBaHne MeTaNIMYEeCKUX MPONU3BOLAHbIX
(MHOoON-HaTPUA N WMHAOON-MArHUWUranoreHnabl). MOPOKCUMHAONLI B MNpuUpoLe.
NHowuro.

LLecTnyneHHble apoMaTU4eCcKmne reTepounkibl C O4HUM reTepoaToOMOM: NMUPULANH
N XNUHONUH. [lMupngnH. ApoMaTUYeCKUN XapakTep nupuauHa, CpaBHEHUe C
MMPPOsIoM K BeH3osoM. MupManNH Kak OCHOBaHMe. Peakumun C rajioreHasikaHamu.
Peakuunun 3/1eKTPOPUNIILHOIrO 3aMeLLeHuns B NMMPUANHE: HUTpOBaHMe,
cynbupoBaHue, ranoreHmposaHue. N-OKNCb NMupuanHa U ee UCnoJsib30BaHMe B
peakumm HUTpoBaHUA. NMOOBUXKHOCTbL aTOMa raJjioreHa B NUPUONHOBOM fALpe B
peakuunsax ¢ Hykseopuiamn.

CuHTE3 XWMHOJMIMHA W 3aMelWeHHbIX XWHOJINHOB W3 aHuAMHoB no Ckpayny wu
NebHepy-Munnepy. XWMHOAMH KaK OCHOBaHMe. B3amMoOencTBMe XWHOJIMHA C
rasioreHasikaHamn. Peakuunm 3NeKTPOPUIbLHONO 3aMelleHUds B  XUHOJINHE:
HUTpPOBaHWe, CyNb(upoBaHue U raloreHMpoBaHme.

HYKJ'IeO(bVIJ'IbHOe 3aMeweHne atomMoB BOAOpOOa B numpunagmnHe m XuMHOJINHE B
peakKundax ¢ aMmmaoom HaTpuna, rmapoKcngom KaJima m CpeHI/IJ'IJ'II/ITI/IeM.

Taytomepusa 2- 1N 4-TUAPOKCUMUPUOUHOB U -XUHONMHOB. [lpoTOHHasA
MOOBUXXHOCTb aTOMOB BOLOPOAA B METWJ/IbHbIX rpynnax 2- n 4-MmeTuinmpmanHoBs



n -XNHOJINHOB. 2-M€TVIJ'IFIVIpVI,£I,VIHbI N -XNHOJINHbI KaK MeTunJieHOBbleé KOMIMOHEHTbI
B KOHAOeHCauuax Cc aJbgerngamMu.

22. NPUPOAHbBIE COEAUHEHNA.

MoHocaxapuabl. Knaccupumnkaumsa n ctepeoxmmMmms. TeTposbl, MeHTO3bl U FreKCo3bl.
Anbno3bl U KeTo3bl. CTepeoxmmMnsa anbao3 B npoekumax duwepa v XesopTa.
[ noKo3a. Limknnyeckne rnoslyaueTasibHble bopmbl rJ1FOKO3bl:
rOKOMNMPaHo3bl M -ypaHo3bl. AHOMepbl. MyTapoTaumsa. CUHTE3 npoCTbIX W
C/IOXKHbIX 3PMPOB IOKO3bl. [NNKO3UAHaA TMOPOKCUIbHAA rpynmna, NoHATUE O
rnamKo3naax.

Ovucaxapuabl Ha  NpuMepax  ManbTo3bl, Uennobnosbl U  PPYKTO3bI.
BoccTtaHaBnmBaowme n HeBOCCTaHaB/AMBawWMe Aucaxapuabl. [loHATHE o0
UMKNYECKUX ONIrocaxapuiax Ha npuMmepe uuknoaekcTtpuHoB. CoeanHeHus
BKJIIOYEHUS LNKIOAEKCTPUHOB.

Monucaxapupbl: Kpaxman, UuUeno3a, XUTUH. [oHATME O CTPOEeHUn 3STUX
brnononnmepos.

TepneHbl, TepneHouabl. [loHATMEe 00 OCHOBHbLIX 3Tanax OuocuHTe3a.
YyacTtme KoA n ATO.

CTeponibl Kak Mpoun3BOAHbIE MEpPrunapoumnkioneHTaHoeHaHTpeHa. AHOPOreHbl
(Ci9), 3cTporenbl (Cig), TrOPMOHbI KOpbl HagnodeyHukoB (Cy; TrNOKO- 1
MUHepanoKopTukonabl). NMOHATUE O pPa3NYUAX B UX CTPOEHUU N yHKUUN B
opraHu3me (6e3 To4YHbIX hopmy).

23. AICMNOJIb3OBAHME 3ALWLIUTHLIX rPynn

B OPFAHUW4YECKOM CUHTES3E.

3awumTta C-H-cBsi3en B anKMHax, ee MPUMEHeHue B CMHTEe3ax Au- U MNOJIMNHOB
(Fnazep, Kagbo-Xoakesuny). CnHTE3bl Ha 0OCHOBE 3-6poMNpPONMOA0BON KNUCAOThI.

3awmTta cnmpTtoBon HO-rpynnbl. 3awuUTHbie rpynnbl:  6eH3unbHas, n-

MeTOKCMbeH3nNbHas, TPUTUbHAA, AN(N-MeTOKCUN)TPUTUNIbHas,
TPUMETUICUNNAbHAA, TPET-OyTUNANMETUNCUNAUIbHASA, TeTPArnaponupaHuIbLHas,
4-MeTOoKCK-5,6-aurnaponnpaHuibHas, 3-6eH30MANPONVNOHUIIbHAS.

3awmTta HO-rpynnbl B rAMKONsAX: wu3onponuaunaeHoBasi, 6eH3umnuaeHoBas,
3TUINAEHOBAS 3aLLMTHbIE rpynnbl. LInknnyeckmne KapboHaThl.

3awmTa HO-rpynnol B deHoNax: MeTWnNoBbIe, TpeT-6yTnnosbie,
TeTparngponupaHuioeble, QeHaueTunoBble, TPUMETWICUINUIOBbLIE  3UpHbI
heHonoB. MeTuneHONOKCN-3aWMTHAA rpynna gnsa ABYyXaTOMHbIX (DeHOJ10B.

3almTa KapboHWUIbHOM FPYNMbl B aNbAernjiax u KeToHax: UMKINYecKme aueTann
n Tnoauetann. CenekTmBHasa 3allUTa OAHOWN M3 HEPABHOLEHHbIX KapBOHUbHbIX
rpynn B MOJIEKYyNe.

3awmnTa KapbokCcunbHOM rpynnbl: 6eH3nnoBble u M-MeTOKCNOEH3nNoBbIE
3¢umpsl.



3awmMTa aMUHOrpynnbl. 3alWTHble Trpynnbl: aueTuibHasa, @QTanousbHas,
CyKUMHOUNbHasa,  OeH3nNnoKcukapboHunbHas,  TpeT-6yTunokCcukapboHUIbHasA
(Boc). MpumeHeHne 6eH3oncynbgoxnopuga n OeH3anbiernga LS 3aWUThl
aMUHOrpynnbl 1 ee MognduKaLunn.

3awunTa TMonbHoOM rpynnbl (6eH3nnbHas, N-MeToKCNbeH3nnbHasn).

[MoHaTMe o doToynandaemMblX 3alUTHLIX rpynnax Ha npumepe 1-(2-
HUTpOogeHWN)3TaHanona-1,2.

YcnoBusi BBEAEHUS N yAaNeHUs 3alUTHbIX FPynn, YCTONYNBOCTb UX K AENCTBUIO
Pa3/INYHbIX peareHToB (KWUCIOT, OCHOBAHWW, OKUCNUTEsIE, BOCCTAHOBUTENEN U

ap.). CTpaterns vcnosib30BaHUA 3alUUTHbLIX FPYMM: ANPUHLUMBI OPTOroHasIbHOW
CTabnnbHOCTN N MOAYINPOBAHHON NABUBLHOCTW.

24. NICTOYHHUKU NHOOPMALUN
NO OPFAHNYECKOU XMUMN.

PeepaTumBHble XypHanbl: PXX Xumusa, ChemicalAbstracts. PacnonoxeHue
MHpopMauum B 3TUX IKYpHanax, YKasaTenn. MeToamKa MouckKa HY>XHOM
NHpopMaLUmnN.

CnpaBo4YHMK MO MeTodaM CUHTe3a W CBOWCTBaM OpraHUYyecKux
coegnHeHun “Beilstein”. MpuHUKNBI pacnonoXeHUs MaTepuasa B CrpaBOYHUKE.
MeToLVKa NMONCKa HY>XHOW MH(popMaLnn.
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