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IMPOI'PAMMA BCTYIUTEJIBHOI'O DK3AMEHA B ACIIUPAHTYPY 110
OPTAHUYECKOU XUMHUHU

BBEJEHHUE.

OpFaHI/I‘-IeCKaSI XUMUA U €€ MCCTO CpCIu APYIrux XUMHUUYCCKUX AUCHUININH, CBsA3b C
APYIrMMHU HayKaMH. OpFaHI/I‘-ICCKI/Ie COCOIMHCHHA B IIPUPOAL.

CocTaB U CTpO€HUE OpraHu4YecKux coenuHeHuil. CTpyKTypHble Gopmyiibl. ['omosorus.
M3omepust.  [IpuHOMOBI  panuMoOHANBHOM  HOMEHKJIATypbl M 3aMECTUTEIBHOU
HoMmeHknarypsl MIOITAK.

TUmbl  XMMWYECKHMX  CBA3€M B  OPraHUYECKHX  COCAUHCHUSX. dusnueckue
XapaKTEPUCTUKHU CBA3EU: DHEPT U, JUIMHA, OJSAPHOCTD, MOJIAPU3YEMOCTD.

OCHOBHBIE TOHATHS CTEpeOXUMHUHU. J[Ba TUIIa TPOCTPAHCTBEHHOW HW30MEPHUH:
IUACTEPEOMEPUS U SHAHTUOMEPHS. XHUPAIbHOCTh, YCJIOBHUS i1 €€ BO3HUKHOBECHHSI.
Onruueckass aKTUBHOCTh COCIWHEHUW C XHUPAIBHBIMA MOJICKYJIaMU. OJHAHTUOMEDHI,
paneMarsl.

CnocoObl  M300paKeHHSI TPOCTPAHCTBEHHOI'O CTPOEHUS MOJEKYJI: KIMHOOOpa3HbIe
npoekuuu, Gopmynsl Hbiomena u mnpoekimoHHsie Qopmynsl Dumiepa. [IpaBuia
MOJIb30BaHUSI UMU. AOCONIIOTHAsA U OTHocHUTenbHass kKoHurypanus. Kondopmanus, ee
otnuuue oT KoHpurypanuu. Kondopmepsi.

Acummerpudecknid atoM. OpraHudecKkre COCIWHCHHUS C OJHUM aCHUMMETPHUECKHM
atomoM yraepoga. Ilpwamumser R, S-Homenkmatypel. CoemuHEHUS C JBYMS
acumMMeTprdeckuMu atromamu. [lorsatre o me3o-popmax. Tpeo-, s3puTpo-HOMEHKIIATypa
KaKk croco0 OTOOpa)KeHUs OTHOCUTEIbHON KOH(UTYpAIMU UACTEPEOMEPOB C JBYMS
ACUMMETPUYCCKIMHU aTOMaMU. OHAHTHOMEPHI C OCBI0O XHPAIHHOCTH HA TIPHUMEpE
aIeHOB W TU(EHOBBIX KHCIOT. [lmOCKOCTHas XWpaabHOCTH Ha TIpUMEpe TMapa-
UKJIO(AHOB.

DnekTpoHHble (MHIYKTUBHBIA M ME30MEpHBI) W TPOCTPaHCTBEHHBIC S()(EKTH B
MOJIEKYJIAX OPTaHUYECKUX COCTMHEHUM.



Knaccudukanus peareHToB U peakiiii. MexaHU3Mbl OpraHMYeCKUX peakuuil. [lonaTue
O MPOMEXKYTOUHBIX YacCTUIAX, MEPEXOJHOM COCTOSHHH, SHEPreTUYECKOM Mpoduie
peakiuu U ee DdHepreTuueckoMm OanaHce. KuHeTmyeckuii U TepMOJUHAMHYECKUM
KOHTPOJIb PEAKIIUH.

[IpocTpancTBEHHBIN ACIEeKT MIPOTEKAHUS OpPraHUYECKUX pEaKIN:
JIMACTEPEOCEICKTUBHBIE U YHAHTUOCEICKTUBHBIE PEAKIIMU. JHAHTUOMEPHBIH H30BITOK
KaK KOJIMYECTBEHHAS XapAKTEPUCTUKA SHAHTUOCEIEKTUBHOCTH IIPOLIECCA.

OcHOBBI MeTOZa MOJICKYJISApHBIX opOutasied (MO) g MOJIEKYJ OpraHuYecKHX
COCIMHEHUN, COJAEpXKAIINX T7-CBSI3U. MOJNEKyIsapHble m-opOuTanu dtuieHa, 1,3-
OyTaJueHa U BBICIIMX IOJUEHOB, OEH30Ja, paJnKaia, aHMOHA U KaTHOHA aJUTMJIBHOTO
Tumna, 2,4-NeHTaIueHUIILHOTO PaIuKaIa.

[TpUHITUII )KECTKUX U MATKHX KHCIOT ¥ ocHoBanuii (JKMKO).

1. PU3UYECKHUE METO/bI UHCCJIEJOBAHUA B OPTAHUYECKOHA
XUMHUHN.

OO6miass  XxapakTepuCTHKa  (PU3UKO-XMMHUYECKUX  METOJOB,  OCHOBAaHHBIX  Ha
B3aUMOJICHCTBUM U3TY4YEHUS C BelecTBOM. CrieKTpaibHble U TU(GPAKIIIOHHBIE METO/IbI.

KonebarenpHnast  cmektpockommsi: mnpupona MK-cmexktpo, mpaBmia  otbopa,
XapaKTepUCTUUECKUE 4YacTOThl morjomnieHus. KP-cnexkrpockonusa. Bo3moxxnoctu MK-
CIEKTpOoCKoNuu ¢ npeodpazoBanremM Dypobe. [Ipencrapienuss o TEXHUKE IKCIIEPUMEHTA
1 MeToJax nmpurotoieHus npod B MK-crnekTpockomnumu.

OyHKIIMOHAIIBHBIM AHAJIN3 HA OCHOBE XAPAKTEPUCTUYECKHMX 4YacTOT. aJKaHbl —
XapaKTePUCTUYHOCTh Kojebanuit cBszeir C-H, HexapakTepuCTUYHOCTh KojaeOaHUi
cBszeid C-C; ankeHbl — XapaKTEPUCTHUYECKUE YaCTOThI, 3aBUCUMOCTb YaCTOTHI
BasieHTHOTO KoJjieObanuss C=C 0T pa3audyHbiX (AKTOPOB; AJTKHHBI, apPOMATHYCCKHUE
COCIMHECHUS — XapaKTePUCTHYECKHUE YaCTOThI, (popma KojeOaHHil apoMaTHUYECKOTO
Konblla, JaedopManuoHHble KojieOanuss C-H; kapOOHWIbHBIC COCIWHEHUS —
XapaKTEPUCTUYECKUE YaCTOThl, BIUAHUE conpspkeHus cBsizen C=0 ¢ apyrumu
KpPaTHBIMU CBSI3SIMHU.

DNEeKTpOHHAsI CHEKTPOCKOINHUS B YIbTPAPUOIETOBOM M BUIUMON 0OJACTAX: MpHUpPOJa
CHEKTPOB, THUIBI DSJIEKTPOHHBIX IMEPEXO0JOB, MOHATHE O XPOMO(MOPHBIX TpyIIax.
[IprMeHeHUs PIEKTPOHHOM CHEKTPOCKOMHUU B OPTaHUYECKON M 3JIEMEHTOOPTAHUYECKON
XUMUH.

Cnektpockonusi SIMP. Marnutaele CBOWCTBA aTOMHBIX sjaep. AHcamOnb saep B
CTaTHYECKOM MAarHUTHOM MoOJie. SInepHble 3€€MAaHOBCKHME YPOBHH, MX HACEJIEHHOCTH,
YCIOBHE PE30HAHCA, MAaKpPOCKONMMWYECKOE HaMarHW4MBaHWE. Perucrpaunus CHEKTPOB
SIMP B pexxume HENpepbIBHON PAa3BEPTKU U B UMITYJIbCHOM PEXUME.



MarnutHoe sKkpaHupoBaHue saep. KoHCTaHTa 3KpaHUpPOBAHHUS U XUMUYECKUW CJIBUT.
DTAJIOHUPOBAHUE CIIEKTPOB. YCIIOBUS MOJYYEHHS CHEKTPOB BBICOKOTO PpPa3pPEUICHHUS.
[IpsiMoe M KOCBEHHOE CINHUH-CIIMHOBOI'O B3aMMOJICHCTBHS. Penmakcaius, BpeMeHa CIMH-
pEIIETOYHOM W  CHMH-COMHOBOM  penakcamuud. OTHOCHUTEIbHBIE HWHTEHCUBHOCTH
CUTHAJIOB.

[IIkama XUMHYECKHX caBHroB ‘H B OPraHWYECKUX COCIMHEHUAX. XMMUUYECKUE CIBUTH
183C s OPraHUYECKUX MOJIEKYII.

Brnusinue ¢usmyeckux (pakTopoB HaA OSKpaHUPOBAHHUE SAEP: JUAMATHUTHBIA U
MapaMarHuTHBIA BKJIAJAbl B KOHCTAHTY JSKPaHUPOBAHUSA, BIHMSHAE MArHUTHOU
aHu3oTponuu, AH(PPEKT KOJNBIEBOIO TOKA, BIUSHHE DJIEKTPUUECKOTO TMOJS U
MEKMOJIEKYJISIPHBIX B3aUMOICUCTBUM, U30TOMHBIE 3(PDEKTHI.

XHUMUYECKUE CABUTM W CTPOCHUC MOJICKYJI. XapaKTepI/ICTI/IqHOCTB XHUMHYCCKHUX
CABHUI'OB, OMIIMPHUYCCKHUC IIpaBrjida X OLUCHKHU I10 aJJUTUBHBIM CXCMaM.

X¥MHUYECKasi 1 MarHUTHasi 3KBUBAIECHTHOCTb SIJIEP, CUMMETPUS U XUPAIBHOCTh — HMX
nposiieHuss B cnekrpax AMP. BreisiBieHME€ TOMOTONHBIX, HSHAHTUOTONHBIX W
JIAACTEPEOTONHBIX IPYNII IO criekTpam SAMP.

KoHcTauTel KocBeHHOro cruH-crnuHoBoro B3aumoneiictBus (KCCB) "Juy u cTpocHue
moutekyi. Criektpel IMP nepBoro nopsiaka. CrimHoBbie cucteMbl AX, AXo, AX,, AMX.
ITpocteie npaBuna MyabTUILIETHOCTH. CriekTpbl IMP ¢ MarHUTHO HES3KBHUBAJIECHTHBIMU
agpamu AATXX! u AAITMMX. OTknoHeHHs OT HpaBUIl MEPBOTO MOPAAKA I/ CHILHO
ceszaHHbIX cucreM. Cnektpel AB u ABX. Chue-cnmHOBOe B3aumopeiicteue ‘H ¢
npyrumu sigpamu. OtHocutenbHbil 3Hak KCCB.

IeMuHanbHble 2Jup, BHIMHANBHBIE °Jyy u  ganeHne KCCB  xoncrantsl H-C-H.
3apucumocTh BUIMHAIBHBIX KCCB oT nmByrpanHoro yria (kpuBas Kapriiyca) u ee
HCIIOJIB30BaHKE B KOH(pOpMaIMOoHHOM aHanuse. Koncrantel CCB B¥C-1H.

JIBOMHON TOMOSJIEpHBIH U TEeTEpOSACPHBIA pe3oHaHc. OPdeKTsl TOTATBLHOTO
MarHUTHOTO pe3oHaHca (CIUHOBas pasBs3ka) B crnekrpax AMP-'H u AMP-13C-{'H}.
SAnepusiii 3pdext OBepxaysepa (190). OCOOEHHOCTH TOMO- M T€TEPOSAICPHBIX CUCTEM.
@aKkTOpbl YBEIWYEHHSI MHTEHCUBHOCTEN curHanoB. [Ipumenenus AD0 mns uzydeHus
CTPOEHUS U KOPPEKTHOTO OTHECEHHUSI CUTHAJIOB.

XUMUYECKH  WHAyIUpyeMmas  JuHaMu4deckas  nosspusanus — sggep  (XUITLA).
Ocobennoctu mnpumeHenus XWJAIIA s wu3ydeHuss wmexaHu3Ma TOMOTEHHOTO
TUIPUPOBAHUS ATKEHOB U aJIKUHOB.

Huunamuueckas crnektpockonus SAMP. W3ydenue oOpaTuMbIX peakiuii NEepBOTo
MOPsIIKAa U MEXKMOJIEKYIJIIPHBIX peakiinii oOMeHa. Bpaiiienue Bokpyr mpocThix cBsizeit C-
C u "yacTUYHO JBOWHBIX' CBsI3€H, MHBEPCUU y aTOMOB azota u (dochopa, UHBEpCUs



IMKJIOB, BAaJICHTHAs TAayTOMEpHs, KETO-CHOJbHAs TayTOMEpPHs, MEXKMOJIEKYIISIPHBINA
MPOTOHHBIN OOMEH.

Macc-criekTpoMeTpusi, o00JacTH €€ NPUMEHEHHSA. THuIbl Macc-CIEeKTPOMETPOB,
OCHOBHBIE  y31bl  mpubopa.  Pazpemaromass  cmocoOHOCTh.  Macc-CeKTphl
MOJIOKUTEIBHBIX W OTPUIATEIBHBIX HOHOB. Macc-CrieKTpoOMEeTpHsl  BBICOKOTO
paspemernsi. CriocoObl MoHU3aNuU. MOJEKYISIpHBIA HOH W ero (parmeHTanus. Bung
Macc-CIIeKTpa. XpoMaTo-MacC-CIIEKTPOMETPHS.

MeTOI[I)I YCTAHOBJICHHA JJICMCHTHOI'O COCTaBa COCAMHCHHUA B CIICKTPE HAa OCHOBAHUH
JAaHHBIX 1O NPUPOIHOMY COACPKAHHIO CTAaOMJIBHBIX M30TOIIOB DJIEMEHTOB IO KJIIacTepy
IMMKa MOJICKYJIIPHOTO MOHA.

2. AJIKAHBI.

Ipupoma C-C u C-H cazeit, sp’-rubpuausamus aroma yriaepoga. IloHsaTtue o
kKoHpopmanusax ankaHoB. Kondopmanuu stana, nponaHa u OyraHa. [IpoeknuoHHbIE
dbopmynbl Helomena. DHepreruueckas auarpaMma KOH(OPMAIMOHOTO COCTOSIHUS
MOJIEKYJIbI allKaHa.

[IpupoaHble MCTOYHUKH ajKaHOB. MeETOIbl CHHTE3a aJKaHOB W3 aJIKEHOB, AJKHHOB,
QJTKWJITAJIOTEHUIOB, METAUIOOPTAaHUYECKUX COCIMHEHUM, allbJACTHAOB, KETOHOB U
KapOOHOBBIX KHCIIOT.

XUMHUYECKHE CBOWCTBA AJKAHOB. [amoreHupoBaHue ajkaHOB. MeEXaHW3M pEakluu.
PernonanpaBiieHHOCTh TaJOT€HUPOBAHUSA PA3BETBICHHBIX alKaHOB. OTHOCUTENbHAs
CTaOMJIBHOCTh  QJKWJIBHBIX  pagukanoB. CrnocoObl  perucTpaluu  alKWIbHBIX
panukainos (OIIP, SIMP). CynbdoxiiopupoBaHie ¥ HUITPOBAHHE aJIKAHOB. TepMHUYCCKHIA
Y KaTAIUTUYECKUN KPEKUHT aJIKAHOB.

IToBeneHne ankaHoOB B CYNEPKHUCION Cpele, NOH METOHUs. VIOHHBIE peakiuy aJIKaHOB:
JEUTEPOBOIOPOIHBIM OOMEH U raJIOTeHUPOBAHUE B CYNIEPKUCIION CpeIe.

3. AJIKEHBI.

IIpupona ABOMHON YIIepoa-yIIepoaHON CBA3M, SP’-rHOpUAM3AlUS aToMa YIJEpoja.
I'eomeTtpuueckas uzomepus. Luc-, Tpanc- u Z-, E-nomenknarypa. Psn crabunbHocTH
AJIKEHOB, BBIBEJICHHBIN HA OCHOBE TEIUIOT TUIPUPOBAHUSI.

Metoapl cuHTE3a aJKEHOB W3 aJKWITaJOTeHUAOB U cOUPTOB. CTEpeoCereKTUBHOE
BOCCTAHOBJICHHE alKUHOB. CHHTE3 aJIKEHOB TEPMOJIU30M UYETBEPTUUYHBIX aMMOHHUEBBIX
coieit (C'opman), N-okcumoB TperndyHbix aMuHOB (Koym) m kcantorenatoB (Yyraes).
Mertonpl perno- u ctepeocenekTuBHOro co3nanus C=C cBs3u Ha 0aze miuaoB pocdopa
(merompl Burtura u YsmacBopra-XopHepa-OMMOHCa). PermoceleKTHBHBIA CHHTE3
akeHoB M3 To3wiaruapa3oHoB (Illamumpo). CrepeoceleKTHBHOE BOCCTAHOBJICHUE
ankuHOB. BoccTanoBneHre kapOOHUIBHBIX coeAMHEeHU 1o Mak-Myppu.



['eTeporeHHOE THAPUPOBAHKE, KaTATU3ATOPHI Mpoliecca (MeTaIbl, OKCHIbI, CMEIIAHHBIC
okcubl). DOpMBI KaTaM3aTOPOB: MEIKOMAUCIICPCHBIC META/UTBl (YepHU, KaTau3aTop
Penes), xommowmneie cuctembl (Hukenb Pl wm P2), HaHeceHHBIC KaTaau3aTOPHI.
['mapupoBaHWe TIpU BBHICOKOM H HH3KOM JaBJICHHWU. 3aBUCUMOCTH CKOPOCTH H
CTEPEOXUMHUH TIpoIlecca THUAPUPOBAHUSA OT NPUPOJBI KaTalM3aropa W CTPOCHUS
cyoctpata. CeIeKTHBHOCTh TuApupoBanus. [IoHsITHE 0 ranTo(QHILHOCTH.

[ToGounbie peakmuu B mporecce ruapupoBanuss C=C-CBs3eil: THIPOTCHOIN3 MPOCTHIX
ceazeir C-N, C-O, C-Cl. Hcnonp3oBaHue THUAPOTCHOJIN3a B CHHTETHUCCKHUX IEIIAX.
Karanutnueckue saaml.

['omorenHoe rugprpoBanue ankeHoB. KaTaauzatopsl 1 MeXaHU3M Mpolecca.

Perno- u CTepeoCeNeKTUBHOE TMPUCOCAMHEHUE THAPUIOB Oopa K aJKeHam
(ruppobOopupoBanme). MexaHuzM u crepeoxumus. CeleKTHUBHBIC THAPOOOPUPYIOIINE
areHTel (aucwammi- u Tekcwioopansl, 9-BBN). OOpaTuMocTs THIPOOOPUPOBAHUS,
n30Mepu3alus AlKWIbHBIX rpynn. CHHTE3 alkaHOB, CHUPTOB, AJIKUJITAIOTCHUTOB C
MOMOIIIBI0 OOPOOPraHUUECcKUX coeNUHeHUU. BoccTaHoBIeHNE ()YHKIIMOHATIBHBIX TPYIII
muoopanoM. OrpaHlYeHHs] METOJIOB THAPUPOBAHUS U THAPOOOPUPOBAHMSI, CBS3AHHBIE C
HanuyueM (QYHKIMOHAIBHBIX TPYMI B MOJIEKYJIE.

OnekTpoduiibHOE TPUCOCAMHEHUE K ajKeHaM TajoreHOB M TaJoreHOBOJOPOJIOB.
Mexanuszm peakuuu. OOpa3zoBaHHe “MOCTHUKOBBIX UHTEepMenuatoB. CTepeoxumus u
PETUOCENIEKTUBHOCTD IIPUCOETUHEHUS. [IpaBmiio  MapKkOBHHKOBA. Peakunn
CONPSHKEHHOTO MPUCOEANHEHUS, IEPErpYNIUPOBKY aTKUIbHBIX KaTUOHOB. ['mapararus
AJIKEHOB. Y CIIOBUS U MPAKTUYECKOE MPUMEHEHHE. [ MApoKCUMEPKYpPUpPOBAHUE aIKEHOB
KaK METOJI CHHTE3a CIIUPTOB (MEXaHU3M M CTEPCOXUMHUS).

cun-I'IIPOKCUIIMPOBAaHUE AJKEHOB JIO JIMOJIOB. PeareHThl THAPOKCHINPOBAHUS.
MexaHu3M  CcuH-THIPOKCHINPOBAHUSA. IOKCUAMPOBAHUEC AJKCHOB IICPKHUCIOTAMH.
DNOKCUIUPYIOIINE areHThI: HATyKCyCcHasl, TpU(PTOPHATYKCYCHAs, M-XJIOPHAIOCH30WHAS
(MCPBA) KHUCJIOTHI, JTTUOKCHPAHBI. [TonsiTue 00 SHAHTHOCEJICKTUBHOM
STMOKCHIUPOBAHUHU TPET-OyTHITHAPOTICPOKCUIOM B IPUCYTCTBUM TUTAHOBOTO TEMILIATA
(IlIaprutecc). KucmoOTHBIH W OCHOBHOW KaTallu3 THIPOJIM3a SMOKCHIOB (OKCHPaHOB).
Karanurnueckoe okuciaeHHE STWiIeHa B anetanpaerus (Bakep-mporecc). Peakium
rHIPO(GOPMHUITUPOBAHUS ATKeHOB. [IoHATHE 0 MeTaTe3nce aIKCHOB.

O3on01M3 AJIKCHOB, MCXAHH3M PpPCaKIHH. OKuCIUTEIbHOE U BOCCTAHOBUTEIBHOE
PacCuCIiICHUC O30HHUA0B.

PagukanpHpie  peakuwu — alkeHoB.  [IpucoenuHeHme  OpOMHCTOrO  BOJOPOJA,
CEpOBOJOPO/Ia U THOJIOB IO KPAaTHOM CBA3U. AJUIMIIBHOE rajoreHnposanue no Lurnepy,
MEXaHU3M PEAKIINU.

KapOenbl - yacTuIlpl ¢ JBYXKOOPAUHUPOBAHHBIM YIJIEpOAoM. MeTo bl TeHEPUPOBAHUS
KapOeHOB W AurasiokapOeHoB. CTpPOEHHE CHUHIJIETHBIX M TPUILIETHBIX KapOEHOB.
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[Ipucoenunenne >Tux 4dactuil K ainkeHam. Crepeoxumus npucoeauHeHus. [lonarue o
kapoenounax. [Ipucoenunenue kapoenounoB k C=C cBs3m.

Karanutnueckas nonuMepusannu anikeHoB Ha karanusaropax Lurmepa-Harra.
4. AIKAJIUEHBI.
Tunbl queHoB. CpaBHEHUE YCTOMYMBOCTU JUEHOB Pa3HBIX TUIIOB.

1,3-Ankamuenbl. MeTOMbl CHUHTE3a COMPSDKEHHBIX TUEHOB. KpPEeKWHT alKaHOB,
nerungpatarusi 1uosioB. Kpocc-coueranne kak meron cuHTe3a 1,3-aueHoB. CtpoeHHE
Oyragauena-1,3, conmpspkeHue nBOWHbBIX cBs3eid. m-MO 1,3-OyTtaauena.

l"aorenupoBanne W THAporasoreHupoBanue 1,3-mueHoB. MO-aJUIMIBHONH CHUCTEMBL.
AmmaneHOe yvactwe, ammwi-katuoH. 1,2- u 1,4-lTlpucoenmHenune 31eKTPOHIBHBIX
areHTOoB K 1,3-mueHam. IloHATHE O KMHETHYCCKOM M TEPMOIMHAMHYECKOM KOHTPOJIE
peakiuii 3IeKTpoPUILHOr0 npucoeauHeHus K 1,3-queHnaM. OCOOCHHOCTH XUMHUYSCKUX
cBoiicTB 1,4-nuenos, 1,5-auenoB (neperpynmnuposka Koyma).

[lonsiTue O CHUHXPOHHOM TIpollecCE€ W TMEPULIMKINYECKUX peakiusax. Konuenius
COXpaHEHHs] OpOUTAIBHOM CUMMETPUM U TeOopusl TpaHUYHBIX opOuTaneil. Ilonstue o
B3MO u HCMO pearenta u cummerpust 3tux opOutaneit. Knaccupukanus MO no
YUCTy Y3J0B: Tomoyiorusi Xmokkenas u  Mebuyca. OpOuUTaibHBIA KOHTPOJIL B
ANEKTPOIMKINYECKUX PEAKIUSIX 3aMbIKaHUS U PACKPBITHS IUKIJIA, HHUIUUPYEMBIX
TEPMUYECKU u (bOTOXUMUYECKH. CrepeoxuMuueckue npaBuiia LTSt
ANEKTPOIUKINYECKUX PEaKIU.

Peaknun 1mmkionpucoeMHeHWs W WX Kiaccupukanus. KOHTpoyb opOHTaIbHOU
CUMMETPUH B TEPMHUCCKHX | (oToXuMHUeCKHX peakmusax [4+2]- u [2+2]-
IUKJIOTIPUCOCTUHCHHS.

Peakiuss  Jlunbca-Anpaepa Kak — ogHa W3 ‘MomHBIX  peakmuii”’  ([4+2]-
LUKIONPHUCOCIUHCHUE) IS CO3JaHUs IIeCTHUICHHOro IuKjiIa. JlMeH u AueHoduiI. o-
XVHOOMMETaHbl B Kade€CTBE JWEHOB, WX Te€HEepUpoBaHWe. Tumbl peakunu Jluibca-
Anpnepa: kapOo-peakuus, rerepo-peakuus, 1,4-nMKI03IMMHHUpOBaHUE. Perpo-
peaxIus.

Karanmus B peakuuu /unbca-Anbaepa.

Crepeoxumusa peakuun [unbca-Anpaepa, SHIO-TIPABWIO. PernocenekTuBHOCTD
[IUKJIONPUCOEMHEHUST B  ClIydyae HECUMMETPUYHBIX JUEHOB U  JUEHO(DUIIOB.
PernocenekTMBHOCTh TETEPO-PEAKIINH.

ITonaTue 0 eHoBOM peakuuu AJbaepa.



[Monumepu3anus aqkeHOB W JHCHOB (MOHHBIA, paJWKaIbHBIA W KOOPAHHAIIMOHHBIN
MexaHu3M). CtepeoperyisipHble MoIuMepbl. M301peHOBEIH KayqyK.

ANeHbBl U KyMYJIEHBI. OCOOCHHOCTH MPOCTPAHCTBEHHOTO CTPOEHUS, H30MEpU3als.
['uapupoBanue. OnekTpoPuibHOE TMNPUCOCIWHEHHE K  alUleHaM: THuaparaius,
MPUCOEIMHEHUE XIIOPOBOJAOPOA.

5. AIKUHBI.
[Ipupona  TpoHOW  CBA3W, SP-ruOpuau3anuss. MeToabl  CHUHTE3a  AJIKUHOB.
OnekTpoduiibHOE IIPUCOEUHEHNE K aJKUHAM. ["anorennpoBanue 51
TUAPOraJOTEHUPOBAHUE  AJNKMHOB.  MexaHu3M U CTEPEOXUMMHSA  PEaKLHH.

BoccraHoBiieHue anknuHOB 10 LIUC- U TpaHC-alKeHOB. ['mapartanus ankuHoB. CpaBHEHUE
PEAKIIMOHHOM CHOCOOHOCTH AQJIKWHOB U QJIKEHOB B pPEaKIMIX JJIEKTPOPUIHLHOTO
npucoeauHeHus. HykneopuiabHOe TMNPUCOECIUHEHHE CIUPTOB, CHUHTE3 BUHUIIOBBIX

3(upoB.

CH xucnotHoCTh ankuHOB-1. [lomydyeHue TuTHEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
MPOU3BOJHBIX alKWHOB-1. WX mnpumeHeHue Uil CHUHTE3a BBICHIMX AJKUHOB.
Konnencamusi ankuHoB-1 ¢ anpaerugamu u ketoHamu no ®dasopckomy. [lonmyuenue
MPOTAPTHIIOBOTO CIUpTa U OyTHH-2-aroia-1,4 o Pemnrre.

['uapoGopupoBaHue aIKHHOB, CUHTE3 albJACTHIOB.

AleTUNICH-aJJICHOBasE MeperpynnupoBka. CMenieHne TPOWHOW CBA3H B KOHIIEBOE
NMoJjoXeHne ainkuHa. OKucIuTelbHas KOHJCHCAlUs TEPMHUHAIBHBIX AaJlKUHOB B
MPUCYTCTBUU cosiell Meau. Kpocc-codeTtaHwe apuirajJoreHuJ0B C TEPMUHAIbHBIMU
ankuaamu (CoHorammupa).

LII/IKJIOOHI/IFOMCPI/BEU_II/IH AJIKNHOB.

6. TAJIOI'EHAJIKAHBI, HYKJIEO®WJIBHOE 3AMEIIEHHUE Y
HACBIINEHHOI'O ATOMA YIVIEPOJA.

Peaknun HykIeopHIBHOTO 3aMEUICHHUS Yy HACBIIIEHHOIO aTOMa yriepoja Kak MeTOoJ
CO3JIaHUs CBS3CH yIIIEepOA-yIiepo, yIrIepoA-TalloTeH, yrIepoa-a3oT, yriaepoa-hocdop.

Knaccudukarums MexaHW3MOB HYKICOPHUIHLHOTO 3aMEIICHUS y HACBHIIMIEHHOTO aToMa
yriepona (Sn1- m Sny2-mMexaHu3Mmbl). OCHOBHBIE XapaKTEPUCTUKH OMMOJICKYJISIPHOTO H
MOHOMOJIEKYJISIPHOTO MEXaHU3MOB.

3aBUCUMOCTh MEXaHHW3Ma PEaKIMH OT CTPYKTYphl HUCXOAHOTO coeAauHeHus. [lonsTue
HYKJICO(PMIBHOCTH M (PAKTOPHI, OMPEACISIONINe HYKICOPMIHLHOCTh peareHTa. [IpuaImn
JKMKO. Ponb pactBoputens B Sy1- u Sy2-miporieccax.

Peakmum HykiieouasHOTO 3aMenieHns Sy2-Tumna. KuaeTrnka, CTepeoXumus.



[Ipumepsl peakuuii: MoiaydyeHHE aMUHOB, HUTPWIOB, 3(GUPOB KapOOHOBBIX KHCIOT,
OpOoCThIX A(PUPOB, THOADUPOB, AIKUITAIOTEHUIOB, HHUTPOCOEAUHEHUM U JIPYTHUX
KJIAaCCOB ~ OpPTaHUYECKHUX COeAWHEHUU. AMOWICHTHbIE aHUOHBL. KuHETHKa WU
CTEpEeOXUMHST Sn2-peaknuii. BiusHHe CTpOeHHS paauKana, yXOASIICH TPYIIIbI
HCXOJIHOTO cyOcTpaTa W IPUPOJBI PACTBOPUTENSI HA CKOPOCTh peakiuu. MexdazHblii
KaTajau3 B Sy2-Tporieccax.

MeToapl CHHTE3a QJIKWJITAIOTCHUIOB (IKWIXJIOPUIOB, OpOMHIOB, HWOJWUIOB H
GTOPUIOB) W3  CIOUPTOB, AQJKCHOB, allKAaHOB, JIPYIMX  aJKHJITaJOTCHHUJIOB,
ANKUICYIb(OHATOB U .

Peakmmun Sy1 tuma. Kunernka, crepeoxumust. 3aBUCUMOCTh Syl-mporiecca oT mpupo bt
pajaukana, yxojsuien rpynmnsl u pactBoputens. KapOokatnonsl, (GakTophl, BIHSIONINE
Ha UX YCTOWYUBOCTH. [leperpynnupoBku KapOOKaTHOHOB.

OnextpodmibHBINA KaTamn3 B Syl-peaknusx. [ToasTHe 0 HOHHBIX TTapaxX. THITBI HOHHBIX
nap ¥ uX pojib B peakiusax HyKI€OoPUILHOTO 3aMEIIECHUS .

BryTpuMonekyisipHas paiuKajibHas HUKIN3alUs aTKEHUI- U ATKCHWITAIOTEHUA0B 10T
JercTBHEM TPUOYTUIIOIOBO-THAPHUIA.

7. METAJIVIOOPTAHUYECKHUE COEJUEHUA.

JIuTnii- 1 MarHUMOPraHWYECKUE COCAUHEHUS, UX MOJYYEHHE W3 OPraHOTAJIOTEHUIOB U
Metaina. Mcnons3oBanue MarHusg Puke i cMHTE3a  MAarHMMOPraHUYECKUX
COEUHECHUM. [Tonyuenue JUTHNOPTraHUYECKUX COCIMHEHUN peakuuein
OpPraHoTaJIOT€HUJIOB U OJIOBOOPTAHUYECKUX COEAUHEHUN C TUTUHATIKWIAMU. 3aMENICHUE
aToMa BOJIOpPOJia OPTaHMYECKHUX CYyOCTpaToB Ha JUTHH (peakius METaJUTMPOBAHHS).
[IIxana CH-KUCIOTHOCTH YIJIEBOLOPOAOB.

Crpoenne JATUMOPTraHUYECKUX COCUHECHUN KJIACTEPHI. Crpoenne
MarHMMopranndyeckux coequneHui. Papuosecue Inenka.

Peakuun nuTHi- W MarHMAOPraHUYECKUX COCIMHEHUH C BOJOH, KHUCIOPOAOM,
JTMOKCUJIOM yTIepoJa, albJEeTUaMH, KETOHAMHU, CJOXKHBIMH 3(QUpamMu, HUTPUIAMHU,
SMOKCUIAMH, OPTO-3(pupamMu, TPETUUHBIMU aMHUIAMH.

[Tonyuenne ankuinOeH3010B 1o Bropuy-®uttury u OudeHmioB no YibMaHy.

Menbsoprannyeckue peareHTel B cuHTe3e. [lonydyeHue nUTUN-THAIKAIKYnpaToB. Mx
ctpoenue. Kymparel HM3mIEro nopsiaka: TOMOKyHparsl ['mMiaMaHa, TeTEpOKYyNpaThl.
Kynpatsl BpiCmIEro mnopsiaka: LUAHOKYIpaTbl. Peaknuss IUTHNA-IUAIKWIKYyIPAaTOB C
anprerugamMu. PeaknMum C  TaJOreHONpPOM3BOAHBIMHM  pa3iIMyHbIX  THHOB, 1,1-
OUTAJIOTEHUaMHy,  allIraJloreHUJaMHd,  OKCHpaHaMHu, @,  [-HenpeaeabHbIMU
aJbJeruaMu U KETOHAMU.



CTepeoceneKTUBHOCTh COYETaHMS ¢ 1-aTKeHUITaI0TCHUIaMH.

Cmemannsle kynpatsl Tuna [R*R2CU]Li Ha ocHOBe aNKMIALETUIEHUIOB, ATKOKCHIO0B 1
THOJIATOB MeU. X TIoJydeHe U NCIOJIb30BaHUE B CHHTE3E.

Peakiuu kpocc-coueTanuss MarHuii-, IMHK-, OJIOBO- U OOPOPTraHUYECKUX COECTUHEHUH C
OpTraHOTAIOTEHHUIAMH, KaTaM3upyeMble KOMIUlekcamMu mnamianus (Xapam, Herwmm,
Crumne, Cy3yku). OKHCIUTEIbHOE  NPUCOCAMHEHUE -  BOCCTAHOBUTEIHHOE
JNMMMUHHAPOBAHME KaK JJIEMEHTApHBIE AKThl B  PEAKIUAX  KPOCC-COYETAHMS.
CoueTaHneapuIHOAUIOB C TEPMHUHATBHBIMU ankuHamu (CoHoTrammpa).

8. CIUPTHI U TIPOCTBIE D®UPHI.

OnnoaTtoMHble COUPTHL. MeTOAB MX TOIYYEHUS H3 aAJIKEHOB, AJIKUITAJIIOICHUIOB,
KapOOHWJIBHBIX COEIUHEHHM, KapOOHOBBIX KHCIOT, CJIOXKHBIX 3(PUPOB, OKCHUPAHOB.
CgoiictBa cnuptoB. Crouptsel kak ciadbbie HO-xucnoTel. CHoupThl Kak OCHOBaHUS
JIprouca.

Meroasl TOJNYy4eHUST OJIHOATOMHBIX CIHPTOB U3 QJIKEHOB, aJKUJITaJIOTEeHUJIOB,
KapOOHUIBHBIX COC/IMHEHHM, KApOOHOBBIX KUCJIOT, CI0KHBIX 3()UPOB, OKCHPAHOB.

3aMmenieHre THAPOKCWIBHOW TPYMNNbl CHUPTOB HA TajJoreH TMOJ JeHCTBHUEM
raJIOTeHOBOJIOPOJIOB, TAJIOTCHHUIOB U OKCOTaoreHuI0B (ochopa. PeareHtsl perno- u
CTEPEOCEICKTUBHOTO 3aMEIICHUs THAPOKCHIA Ha TajoreH. Jleruaparamusi CIHUPTOB,
o0pa3oBaHue aJTKEHOB U MPOCTHIX 3PUPOB.

Hyxneoduinbuble cBoiictBa cnuptoB. llonydyeHne u  ucnonb3oBaHue 3(PUPOB
HEOpraHMYeCKuX KucioT (cepHO U (PochopHcToil) B OpPraHHYECKOM CHHTE3C.
[leperpynnupoBka TpUanKWIoOBeIX 3pupoB ¢dochopuctoir Kucaotel B IDUPHI
aMKI(HoCcPHOHOBBIX KUCIOT (ApOy30B) Kak IOCIEIOBATSIIBHOCTh JBYX pPEaKIIHH
HYKJIEO(PHIBHOIO 3aMEIIECHHMS.

OxkucieHnne NEPBUYHBIX U BTOPUYHBIX CHUPTOB /O ajdbJETHJOB M KETOHOB. PeareHTsl
okucieHus: Ha Oa3e coemmuenuit xpoma(VI), mexanumsm peakiuu. OKHUCICHHE C
MOMOIIBIO0 TUMETHICYIb(POKCHIA: MPEeBpAIllCcHUE CIIUPTOB U TO3UJIATOB B alIbJACTUJIBI U
keToHbl.  Meroapl  Modderra  (munmkimorekcuwiakapOomummmuna) u - CBepHa
(tpudTopykcycHbiii  anrmapua).  CUHTE3  apOMAaTHYECKUX — albJCTHJIOB W3
OCH3WITAIOTEHUIOB Yepe3 YeTBEPTUYHBIC aMMoHKeBbIe cotn (Commute).

Jleruaparaiiusi CHUPTOB KaK METOJ] OJyYEHHUS MPOCTHIX 3(PUPOB.

JIByxaTOMHBIE COUPTHL. MeToasl moyiydeHus. CBOWCTBAa BHUIIMAIBHBIX JIHOJIOB.
JleruapaTaiius 110 JIAEHOB. [IMHaKOH-IMHAKOJINHOBAS MeperpynmupoBKa.
OKHCIUTENBHOE PACHICIUICHHE BHIIMHAIBHBIX AUOJOB (MOMHAs KHCIIOTa, TETpaalerar
CBHUHIIA).



[IpocTeie 3¢gupsl. MeTonbl cuHTe3a: peakius BumbsMcoHa, alKOKCUMEPKYpPUPOBaHUE
aJKEHOB, MEXMOJICKYJsIpHasi Jerujpartanus CHOupToB, CuHTe3 1,4-muokcana wu
terparuapodpypana u3 guosioB. KucnorHoe pacmieruieHue HOpoCThIX  A(PUPOB.
OO6pa3oBaHue TUIPOKCUTIEPOKCUIOB POCTHIX 3PUpoB. Komrmiekchl mpocThix 3hUpoB ¢
KUCJI0TaMu JIptonca, COlMu TPUATKHUIOKCOHHS.

Cunres kpayH-3(pUpOB, UX TPUMEHEHHE B OPTaHUYECKOM CUHTE3E.

Okcupanbl. MeToapl UX MoiydeHus. PacKpbITHe OKCMPAHOBOIO LMKJIA MOJ JCUCTBUEM
HYKJICODWIBHBIX peareHToB. (MeXaHu3M peakiiuii, KHCIIOTHBIH ¥ OCHOBHOM KaTaJln3).

Tuonbl. [lonmyuenue © BaxKHEWIME CBOMCTBA: KHUCIOTHOCTh, HYKJICO(PUIBLHOCTD,
OTHOILIEHHE K OKHUCIUTENIM. Truosupsl, monydyeHue conert cynbhonus. Unuasl cepsl u
ux peakius ¢ anpaerugamu (Kopu-YaikoBckwid).

9. PEAKIIMH DJIMMUWHUPOBAHMUA.

Peakuuu B-snumunupoBanus. Kiaccudukanus MexaHU3MOB —[-3TUMHHUPOBAHUS.
Hampasneane E2 »saumunupoBanus. IlpaBunma 3aiimeBa u ['odpmana. DakTopsl,
OTIpEJICIISIONINE HaNpaBICHUE >MUMUHUpOBaHus. Ctepeoxumusi E2 >mUMUHHpPOBAHUS:
cun- u aumu-npornieccel. Koukypenmuss E1 um Syl, E2 u Sy2 peaknmii. DakxTopsl,
BIUAIONIME Ha OTy KOHKypeHIUI0. Vcmonb3oBaHMe peakiuii SIUMHUHUPOBAHUS B
CUHTETUYECKOM MPAKTUKE JIs MOJYUYSHUS aJJKEHOB, AJIKHHOB U JTUEHOB.

10. APOMATUYHOCTDb. APOMATHYECKHUE YI'JIEBOAOPO/IbI.

[IpompbinieHHbIE U TA00PATOPHBIE METOABI MOTYUYCHUSI ApPOMATHUYECKUX YTIIEBOJOPOIOB.
Karanutuueckuii pugopMuHT HE(TSIHOTO CHIPbSl U BBIJIEJICHUE APEHOB U3 MPOIYKTOB
KOKCOBaHHUSI KaMeHHoOro yris. JlaGopatopHble MeTonwl: peakuus Bropra-Burttura,
TpUMEpPU3ALUA MOHO- U TU3aMEIIEHHBIX AJIKUHOB.

Crpoenue Oenzona. dopmyna Kekyne. CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUU
O6en3ona. Monekynspubie opOuTanu 6eH30ia. AHHYJIEHbl. AHHYJIEHBl apOMAaTUYECKHUE U
Heapomatuueckue. Konuenuust apomatuuHoctd. [IpaBuiio Xrokkenst st MPOCTHIX
MOHOIIMKIINYECKUX aHHYyJIeHOB. KoHJeHCUpOBaHHBIE apOMaTHUUYECKUE YTIEBOJOPO/IbI:
HadTanuH, GeHaHTpPEH, aHTpalleH, a3yjeH. ['eTepouuKInYecKue NsATh- U MEeCTUYJICHHbIE
apoMaTtHuyeckue coeauHeHus (nmupposd, ¢ypaH, THOQEH, NMHPUAWH) W HMX OCH30-
NpOU3BOHbIE. KpuTepun apoMaTHYHOCTH: KBAHTOBOXUMHUYECKHH (CpaBHCHHE BEITUYHH
SHEPTHM JICJOKAIN3allMK Ha OJUH P-3JIEKTPOH), TEPMOIMHAMHYCCKHUN (TEIUIOTHI
THJIPUPOBAHMS), CTPYKTYPHBIA W MarHuTHbIA. [loHSATHE 00 aHTHAPOMATHYHOCTH.
AHTHApOMAaTUYHOCTh Ha MpUMEpax IUKIOO0yTaJreHa, aHMOHA IIUKJIONPOIeHa, KaTHOHA
UKJIONECHTAIUCHUITHSL.

Apomatndeckre KaTuOHbI M aHHMOHBI C3-Cg M METOJbl N€HEPUPOBAHUSA ITHUX HOHOB.
Konuenuus apoMaTUYHOCTH TSI 3aPSI)KEHHBIX YACTHII.
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Karanutuueckoe rugpupoBanue apeHoB. BocctaHoBiieHre 6eH305a U €ro NpOoru3BOAHBIX
no bépuy, BoccranoBnenue mno bepuy Hadranmuna. OxucieHue aakuIOEH30JI0B U
KOHJICHCUPOBAaHHBIX apPEHOBJI0 KapOOHOBBIX KUCIIOT, allbJIETUI0B, KETOHOB.

CB00OOHO-paIUKATBLHOE TAIOTEHUPOBAHUE ANTKIIOECH30JIOB.

11. PEAKIIMH JEKTPO®UJIBHOI'O 3SAMENIEHUS B
APOMATHUYECKOM PALY.

Knaccudukanus peakiuii apoMaTHYECKOTO JJIEKTpoPuiabHOTO 3amenieHus. OOiiue
MPEACTaBICHUS] O MEXaHU3ME PEAKIIUM apOMATUYECKOTO MEKTPOPUIBLHOIO 3aMEIIeHU,
KHUHETUYeCKUi n30TonHbIN 3Qdext. [IpeacTaBnenue o 6- U M-KOMILIEKCaX.

N3otonHbiil 0OMEH BOJIOPOJia KaK MpocTeiias peakius 31eKTpOPUILHOTO 3aMEIICHUS.
ApeHOHHEBbIE MOHBI KaK MOJENb MEPEXOAHOTO COCTOSIHUS PEAKIUU JIEKTPOPUIHLHOTO
3amenienus. [loctynat XamMonaa. BiusiHue 3amecTuTesnss Ha CKOPOCTh U HAITPaBJICHUE
aneKTpodUIbLHOro 3amenieHus. MHaykTuBHbIe U Me30MepHbIe 3 (PEKTh 3aMecTUTENEH.
dakTophl MapuHAIbHBIX cKopocTel. CorjaacoBaHHasi U HECOTJIACOBaHHAsI OPUEHTAIIUS.

HutpoBanue apomatnueckux coenuHeHuil. Hutpyromme areHtsl. MexaHuW3M peakuuu
HuTpoBaHus. HutpoBanue OeH3ola u 3aMeleHHbIX OeH3010B. HutpoBanue 6udenuna,
HaTanMHa U Ipyrux apeHoB. [lonmyuenue nmonmuHuTpocoequHenuit. [lousitue o0 umco-
aTaKe U WIICO-3aMEIICHNUH B PEAKIIMA HUTPOBAHHSI.

CynbsdupoBanue apomatuueckux coequHeHuil. Cynbdupyronme areHTbl. MeXaHu3m
peakiuu. Kunetnueckuit 1 T€pMOIMHAMUYECKUI KOHTPOJIb B PEAKIUAX CYIb(PUPOBaAHUS
Ha npuMepe cynbupoBanus ¢penona u HadtanunHa. [IpeBpamenus cynbGOrpymnibl.

['anorenupoBanue (XJIOpUpOBaHWE U OpOMHpOBaHWE) OEH301a W 3aMEIICHHBIX
MIPOU3BOIAHBIX OeH3oa. l'anorenupytommue areHTHI. l'anorenupoBanue
KOHJICHCUPOBAHHBIX apeHOB M OudenHuna. MexaHu3M peakiud W OpUpoja
ANeKTpOPUIBLHOrO areHTa rajgoreHupoBanus. HMoauposanue apeHoB. [IpousBojHbIe
MOJIMBAJIEHTHOTO Hoja. Beenenue hropa B apoMaTUyeCcKue COeTMHEHUS.

Peaknuu ankwinpoBanus apeHoB no Dpunento-Kpadrcy. ANKUIMpYIONIME areHThl,
MexaHu3M peakiuu. [lonmankunupoBanue. Peaknum wu3omepuszanumu B HOpoleccax
ankunupoBanus no @punento-Kpadprcy. Cunre3 quapuiMeTaHOB U TPUAPUIMETAHOB.

AunwmnupoBanue apeHoB no @puupento-Kpadrcy. Auunupytomue areHTbl. MexaHusm
peakiuu. PernocenekTuBHOCTh AllMJIMPOBAHUS B O- U M- MOJOXKEHUS. DIEeKTpoDUIbHOE
dbopMuUIMpOBaHUE apPEHOB: peareHThl (QOPMUIUPOBAHUS, MEXaHU3M peaKIud U
MIPUMEHEHHUE UX B OPraHUYECKOM CHHTE3E.

12. HYKJIIEO®HUJIBHOE APOMATHUYECKOE 3AMEIIEHHUE.
OO6mue mpeACcTaBICHUS O MEXaHU3ME aPOMATUUYECKOT0 HYKICO(PUIBLHOTO 3aMEIIEHUS.
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Mexanusm npucoenuHeHus-ormierieHus  (SNAr).  [lpumepsr  SNAr  peaknuid |
AKTUBHUPYIOUIEE BIIMSHUE BJICKTPOHOAKIENTOPHBIX 3aMECTUTENIC. AHHUOHHBIE G-
KOMITJIEKCHI Meii3enreiimepa u ux cTtpoeHue. Mcmonms3oBanme SnAr peakiuii B
OPraHUYECKOM CHHTE3E.

MexaHn3M OTIICINICHUS-IIPUCOSIUHEHUS Ha MPHUMEPE MPEBpaIIeHUs TaJoreHOSH30JI0B
B (EHOIBI H apoOMaTHYECKHE aMHUHBI. MeETOIbl TEeHEpUpPOBAaHHMS U  (QUKcAIUU
neruapodensona. CTpoeHue AeruapoOeH30Ia.

Sarl-Mexaau3M apoMaTHIeCKOro HYKICO(PUIHLHOTO 3aMEMICHUST B PEAKITUAX THAPOIN3a
KaTUOHOB ApE€HANA30HUS.

Mexaam3Mm Sryl B apoMaTHYECKOM psIY W 00J1acTh €ro mpuMeHeHus. HuImupoBanme
HOH-PAJINKAJIbHOU [ICTIN.

13. AJIBAETU/bI U KETOHBI.

MeToapl CHHTE3a ajbJCTHIOB W KETOHOB W3 QJKCHOB (O30HOJIM3), QJIKHHOB
(ruppoOopupoBanme, peakius KydepoBa), cnupToB (OKHCICHHWE) W IMPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT (Ha OCHOBE METAUIOOPTaHMYECKHUX COeAMHCHHMI). [Tuponus coei
KapOOHOBBIX KHUCIOT. ['mapodopmuirpoBaHue aiakeHoB. [IpoMblliuieHHOE MNOJMydYeHUe
yKcycHOro anmpiaeruna (Bakep-mporiecc) u  dopmanbpaeruga. AIWIMPOBaHHE H
hopMHUITUpOBaHHE apPECHOB.

HyxkneodunbHoe mpucoennHeHre K KapOOHUIBLHOM TpyMNe BOJbI, COUPTOB U THOJIOB
(KUCITOTHBIN ¥ OCHOBHOM KaTaJin3). 3amuTa KapOOHMWILHOW TPYIIIIHI.

AJBTEpHUpPOBAHNWE JOHOPHBIX M aKIENTOPHBIX aTOMOB B ainu(aTHuecKol Ienu
(3eebax). OOpaineHre TMOJAPHOCTH KapOOHWIBLHOTO aTtoMa yriepoaa (KOHIICIIHs
Umpolung). HeycTonuuBocTh allI-aHUOHOB. benzounoBas KOHJICHCaIH A,
WCIOJIb30BaHUE JTUTHUEBBIX coieil 1,3-TUTHaHOB M MPHCOSTUHEHUE abJCTHIIOB K o, [-
HETPeICIbHBIM KapOOHWIbHBIM coenuHeHusM (IlterTep) mis peanusamuu Umpolung.
[Tpumenenue 1,3-TUTHAHOB I CHHTE3a albJCTUIOB M KETOHOB. ATETUIICHUI-HOH KaK
CUHTETUYCCKHUI SKBUBAJICHT ami-anuoHa (peakmus Kydeposa).

[Tomyuenue OHCYIB(MUTHBIX MPOU3BOIHBIX, ITUAHTUAPUHOB (OKCHHUTPHUIIOB) M
alleTUJICHOBBIX  CIUPTOB.  B3aumopeiicTBue  KapOOHWJIBHBIX  COCAMHEHUH  C
aMMHAaKOM(YpOTPOIIMH), TEPBUYHBIMH W BTOPHYHBIMA aMWHaMHU. EHaMHHBI, HX
MoJaydYeHue u aukuinupoBaHue. OKCUMBI, THUIPA30HbI, APWITHAPA30HBI. Peakuuun
KapOOHUJILHBIX COCTMHEHUN C METATIOOPTaHUYECKUMH peareHTaMu.

Kero-eHonbHas tayromepusi KETOHOB. EHOJIBI KETOHOB B PEAKIUAX TAJIOTCHUPOBAHMS,
M30TOMHOIO0 OOMEHA W palleMU3alluyd XUPaIbHBIX KETOHOB. KUCIOTHBIM M OCHOBHOM
KaTaJu3 3TUX PEAKIIUH.
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EHOnsAT-nOHBI. METOABI T€HEPUPOBAHUS €HOJISATOB C MOMOIIBIO AJKOTOJISITOB U aMHUJIOB
HIECJIOYHBIX METauioB. [IprMeHEeHHe TPOCTPAHCTBEHHO 3aTPYAHEHHBIX aMHIOB.
[TonyueHue €HONSATOB M3 CHIMIOBBIX 3(GupoB eHoyoB (CTOpK) M o, B-HempeaebHBIX
QJIBJICTH/IOB H KETOHOB. CTpOCHHE CHOIATOB (OJTUTOMEPHBIE CTPYKTYphI). KnHEeTHUECKU-
U TEPMOJWHAMUYECKH KOHTPOJIMPYEMBIE MPOLECCHl E€HOJW3AlWH, YCIOBUS HX
OCYLIECTBIICHHUS.

AJNKUITHpOBAHKE CHOJISTOB. Brusiaue TOJIIPHOCTH pacTBOPHUTEIIS Ha
peruocenektuBHOCTh mporiecca (O- wm  C-ankwnmmpoBanwme). [lpuamun KMKO.
PaBHOBecue Mexnay o, B- © P, y-cHOHaAMH. AJKAJIUPOBAHUC M AMJIUPOBAHUE CHOJIAT-
noHoB. lcmonb3oBanue (GOPMHIBHBIX (THAPOKCUMETHIICHOBBIX) TPOU3BOIHBIX IS
PETHOCENIEKTUBHOTO AJIKHIIUPOBAHUS KETOHOB.

Kero-enonmpnast Ttaytomepuss 1,3-mukeroHoB u  1,3-ketoadupoB Ha mpumepe
aleTUIaleToHa M aleToykcycHoro 3dupa. HutposupoBaHue KETOHOB M peakius C
JTMOKCUJIOM CEJICHA.

B3anmoeiicTBre KapOOHUIBHBIX COSUHEHMI ¢ Winaamu dpocdopa (peaknus Burrura).
O6nacTe npuMeHEHUs peakuuu Butrtura B OpraHM4ecKOM CHHTE3e. MeXaHusM u
cTepeoxumusi peakiuu. Metonbl nonydeHuss winaoB ¢ocdopa. Peaknus Ysncopra-
XopHepa-OMMOHCa ~ Ha  MpPUMEpPE  HCMHOJb30BaHUS  TPUATUIOBOTO  3dupa
(dhochoHyKCYCHON KUCTOTHI.

BoccraHoBiieHue anpIeruioB U KETOHOB [0 CIUPTOB M alkaHOB. Peakunu KuxHepa-
Bonbsda u Knemmencena. BocctanoBurenbHas 1uMepu3aliys KETOHOB 0 BUIIMHAIBHBIX
nuonoB. Peakmum rugpuaHoro mepeHoca.  BoccraHoBnenme no  MeepBeiHy-
[Monunopdy-Bepnero.  JducnponopimonupoBanue  anpiaerugoB 1o  Kanuunmapo
(mexanu3m). [lepekpectHas peakius Kannumapo. BocctaHoBUTETbHOE aMUHUPOBAHUE
KapOOHWIBHBIX COEIUHEHUU. B3amMmopelicTBHE aiblIeTHIOB U KETOHOB ¢ (opMHATOM
ammonus (JletikapT).

BoccTranoBnenue anpaeruoB 1 KETOHOB KOMIIEKCHBIMHU THIPUIAMU aTFOMUHUS U Oopa.
JTUTUA-ATFIOMUHAUTUIPUI, OoporuIpH /I HaTpus, AITKOCHATFOMOTHIPH/IBI.
XeMOCeNeKTUBHOCTh BOCCTAHOBJICHUS alIKOKCHU-THApUAaAMU aloMuHusA. [loHsTtue o
cynepruapuaax (ruapuabl O6opa): L- m LS-celekTpuapl Kak CTepeOoCeICKTHBHBIC
BOCCTaHOBUTEIH.

Oxucnenue KapOOHWJIBHBIX CO€OUHEHHH. AyTtookuciaeHue. OKHUCIEHUE KETOHOB
nepkucioramu 1o banepy-Bummrepy. CtepeocenekTUBHOCTD PEAKIIMHU.

Anb0oSIbHAs KOHAECHCALMS, €€ MEXaHU3M. BHyTpu- M MEXKMOJIEKYJISpHAs PpPEaKIUU.
Jeruaparamusi anpaojie Kak METOJ| CHUHTe3a 0, [-HEHACBHIIIEHHBIX KapOOHWJIbHBIX
coequHenue. [lepekpecTHast anbosibHAsE KOHACHCALUS apOMAaTHUYECKUX AIbAETUI0B HIIH
dbopmanpaeruia ¢ alupaTUYECKUMU ajbJeTuJaMu U KeToHamMu. PernocenekTuBHOE
MOJTyYeHUE JIMTUEBBIX CHOJATOB (NMPUMEHEHHE MPOCTPAHCTBEHHO 3aTPYAHCHHBIX
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OCHOBaHMI) ¥ WX HCIIOJB30BAHWE B HANPABICHHON aJbJ0JIBHOH KOHJICHCAIIHH.
KonpeHcarus cuimiioBbIX 3(h)UPOB €HOJIOB C allbJeruaaMu i keToHamu (Mykasma).

Konpnencanus ampaernfioB (KETOHOB) W COCAWHCHUH C “aKTHBHOW METHIICHOBOWM
rpynmoi” (KaeBeHaren).

AMUHOMETHIMPOBAHUE AJIBJICTHIOB M KETOHOB 1O MaHHHMXY. Peakius aibaeruaoB u
KETOHOB C IIMHKOBBIMH TPOW3BOJHBIMU  CIOXKHBIX 3¢upoB (Pedopmarckuii).
beH3onHOBas KOHJCHCAIIUS apOMAaTHYECKHX ajIbJCTHIOB, O0JACTh NPUMEHEHHUS H
MeXaHu3M peakiuu. ConpsuKeHHOE MPUCOCIUHEHUE CHOMSATOB K o, -eHOHaM (peakius
Muxasis).

o, P-HempenenbHble anpaerujibl M KETOHBl. MeTOAbl MOMYy4YEHUS: KOHJCHCAIUH,
OKHCJICHUE aJUTUIIOBBIX CIIUPTOB, U Ap. ComnpsikeHre KapOOHUIBHON IPYNIbl C JBOMHON
YTAEPOA-YTAepOoaHON CBs3bi0. Peakmuu 1,2- u 1,4-nprucoequHEHUS TUTHHOPTAaHNIECKUX
COCIMHEHUM, TPUATKWIOOPAHOB, AUANKUI- U JUAPUIKYNPATOB, aAMUHOB, IIMAHUCTOTO
BOJIOPO/Ia, TAJIOT€HOAOPOAOB. DMOKCUIUPOBAHUE 0, B-HETPEIeTbHBIX KETOHOB MO CBSA3U
C=C.

CornpsiKeHHOE MTPUCOETUHEHUE CHOJSATOB K 0, B-HENmpeAeIbHBIM allbJIETUaM U KETOHAM.
Ero pernocenektuBHocTh. Konnencanus no Muxasmo. Mexanusm peakuuu. J[JoHOpsI 1
akienTopel Muxasnsa. KaranuzaTtopsl peakiuu, ee o0paTuMocTh. Perpo-peakius.
Bribop ontumanbHON KOMOWMHANMM peareHToB. EHaMuHBI Kak JOHOpbI Muxass.
Tepmuueckass peakuusa Muxasnsa. OcHoBanus MaHHMXa W JIpyrM€ CHHTETUYECKHE
ADKBUBAJIEHTHI aKLENTOPOB Muxasns.

Peakuuu annenupoBanusi. Bapuant PoOuncona. Ilpumenenue B-XJIODKETOHOB U
OCHOBaHUM MaHHuXa. EHaMUHBI B peakiusX aHHEIUPOBAHMUS.

Crimpo-aHHEITUPOBAHUE Yepe3 AMOKCHIBI (C TTOMOIIIBIO HIIUIOB CEPhI).
14. KAPBOHOBBIE KU CJIOTBI.

[lonyuenue KapOOHOBBIX KHUCJIOT OKHCICHHEM CHOUPTOB, allbJIETU]OB, AQJIKEHOB,
aNKUIO0EH3070B. ['MAPONIN3 HUTPUIIOB U JPYTUX MPOU3BOAHBIX KapOOHOBBIX KHCIIOT.
CuHTE3pl Ha OCHOBE METALIOOPTaHUYECKHX coeauHeHnil. CHHTE3bl Ha OCHOBE
MaJioHOBOTO 3¢upa. [IpombllieHHOE MOTyYeHNE MyPaBbUHON U YKCYCHOU KUCIIOT.

Crpoenue kapOokcwibHOM rpynmbel. OOpa3oBaHue accouumaTtoB. Jluccoumarus
KapOOHOBBIX  KHCJIOT, 3aBHCHUMOCTb KOHCTaHTBI JHCCOIMAIIMHM OT  MPHUPOJIBI
3aMECTUTENEH.

Peakuun KapOOHOBBIX KHCJIOT. JlexapOoKCUIIUPOBAHHUE, MUPOIU3
coisiel, ranorearposanue 1o I'emmo-Dosbrapay-3eIMHCKOMY.  DJIEKTPOJU3  COJEU
KapOoHOBBIX KUCIOT (Konb0e), cuHTe3 alIKWIOPOMUIOB U -HOIUIO0B 10 XYHCIAUKKEPY,
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HerCI[eJIBHBIe Kap6OHOBBIe KHUCJIOTBI. aKpujoBas, METAaKpUIOBas, OJCUHOBAI,
SJIJIauIUHOBAA. Hx cBoiicTBa U IIPUMCHCHHC. He3amenumbie KUPHBIC KUCJIOTEI.

HpOI/ISBO,Z[HBIG Kap6OHOBI>IX KHUCJIOT. aHTUAPUABI, TAJIOTCHAHTUAPUIBI, CIIOKHBIC 3(1)I/IpBI,
aMHW/bl, HUTPUJIBI, COJIH. Hx B3auMHEIE NepPeCxodbl.

["anorenanruapuasl. [lomydeHue ¢ MOMOIIBIO TAIOTeHUIOB (pochopa, THOHWIXIIOPUIA,
okcammixiopuaa. CBOWCTBA TaJIOTCHAHTHIPHIOB: B3aUMOJCHCTBHE C HYKJICO(UIbHBIMU
pearentamu (BOJa, CHOUPTHI, aMMHaK, AaMUHBI, THAPA3HH, METAJIOOPraHUYECKUE
coequHenus). BoccraHoBiieHne o0 anpaerunoB (mo Po3eHMyHIYy W KOMIUICKCHBIMH
THAPUIAMU  METalIoB). BsauMmoaelcTBHE rajJoreHaHTHAPUIOB C JAHA30METaHOM
(peakuust ApHara-2ucTepTa).

Cnoxueie 3¢upsl. Meroasl mnonydeHus: dTtepudukanuss KapOOHOBBIX KHCIOT
(MexaHW3M), aNWJIUPOBAaHWE CHUPTOB U  QJIKOTOJSATOB  alWTajJOrCeHUIAMU U
aHTUApUJIaMH,  aJKWIHNPOBaHHE  KapOOKCWIAT-aHHMOHOB,  PEaKIMUd  KUCIOT C
JIMA30METaHOM, aJKOTO0JIu3 HUTPUIIOB. JIakTOHBI W MeTOAbl UX cuHTe3a. CHUHTE3
opTo3¢upoB. Peakiuu CIOXKHBIX 3PUPOB: TUAPOIH3 (MEXaHU3M KHCIOTHOTO U
OCHOBHOT'O KaTanm3a), aMMOHOJIU3, nepesTepuduKanys, peakiuu Cc
METAJJIOOPTaHUYECKUMU COSIMHEHUSIMM, BOCCTAHOBJICHUE /IO CIUPTOB U aJIbJIETUJIOB.

AHruapuasl. MeTonasl TOJMyYEHHUs: NETHUApATalus KHUCJIOT C TOMOIIBI0 TICHTOKCHIA
dbochopa wm ¢rameBoro aHrHAPHUAA, AaAlMIMPOBAHHUE COJIEM KapOOHOBBIX KHCIOT
XJIOpaHTHAPHIaMH. PeaKIiuu aHTUAPHIOB KHUCIIOT.

KeTensl. HOJ’Iy‘IGHI/IC, CBOMCTBA U IMPUMCHCHHUC B Ka4CCTBC allUJIMPYIOIIUX arcHTOB.

Hutpuiel. MeToapl MONy4YeHHs . ACTHApATaIs aMuIoB KHCIOT (¢ momormisio P20s,
SOCl;, POCIs), ankunupoBanne aMOUIECHTHOTO I[HMAHUA-HOHA (HMCIIOJIb30BaHHE
Mex(pasHoro  kartanmza). CBOHCTBA  HUTPHIOB.  THUAPOJHM3, BOCCTAHOBJICHHE
KOMILJICKCHBIMU THAPHIAMHM METaUIOB 0 aMHUHOB M ajbICTHI0B, B3aMMOJICHCTBUE CO
coupramMH, amMuHaMud (CHMHTE3 aMHAMHOB), MAarHMii- W JHTHAOPraHUYCCKUMHM
COEIMHEHUSIMH.

Amuael. MeToapl MOJNyYEHHs: aNWIMPOBAHME aMMHAaka M aMUHOB, MHPOJIMU3
KapOOKCHIJIATOB aMMOHUSI, CUHTE3 W3 HUTPUIIOB, U30MEpPHU3aIUsi OKCUMOB 10 bekmany.
CuHTE3 MUKINYECKUX aMHUIO0B - JIakTaMOB. CBOMCTBA: T'MAPOJIN3, BOCCTAHOBJICHHE 10
amuHOB. Jleruaparamus amunoB. [leperpynnupoBku ['opmana u Kypuuyca. [ousarue o
CEKCTETHBIX MEPErpyNIUPOBKAX.

CnoxHoapupHass kouaeHcanusi Kusiizena. Mexanusm peakuuu. [lepekpectHas
KOHJIEHCAIUSl CIOKHBIX 3(QUPOB C 3(HUpaMH IIABEIECBOW, YrOJbHON KUCIOT WIH C
apupamMu  apOMaTUYECKUX KHUCIOT. BHyTpuMoOnekyispHas KOHIEHCAluUs CJIOKHBIX
3(QUpPOB JBYXOCHOBHBIX KHCIOT Mo /lukmany. KoHaeHcanus KETOHOB CO CIIOXHBIMH
spupamMu kKak MeToj] cuHTe3a 1,3-auKeToHOB. CHHTE3BI C aleTOyKCYCHBIM 3(HUpoM.
AUWTIOMHOBAsT KOHJEHCAlUsl CIIOXKHBIX 3(upoB. [IpuMeHeHue TpUMETHUIXIOpCUIIaHa.
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CuHTE3bI ¢ MAJIOHOBBIM U allETOYKCYCHBIMM d(pUpaMu: mojiydeHue KapOOHOBBIX KHCIIOT
Y KETOHOB.

CuHTe3 W CBOWMCTBA OPraHUYECKUX MPOU3BOIHBIX YTrOJBHOW KHUCIOTHI — 3(HUPOB,
xsnopadupoB,  kapbamaroB. ['yanuauH, ero  OCHOBHOCTb.  KcaHTOreHarsl.
['erepokymyiieHbI: W30IMAaHATHl (MOJydeHue), KapOoammmuabel. MX cBolicTBa W
WCIOJIb30BaHUE B cuHTe3¢e. CHHTE3 N301IMAHATOB.

I[BYXOCHOBHBIG Kap6OHOBBIe KHCJIOTHI. MCTOI[I)I CHHTE34a. OKHCIHUTCIBbHOC PACIICIIIICHUC
OUKIOAJIKCHOB MW HUKIHMYCCKHUX KCTOHOB, OKHCJICHHE TIOJUAIKHUIOCH30/I0B H
KOHACHCHUPOBAHHBIX APOMATHYCCKHUX COGI[HHCHHfI. I'maBHBIC MpEaACTaBUTCIN.
maBCJICBas, MaAJIOHOBAadA, AHTAapHasd, aJIWUIIMHOBA/I, (bTaHCBaH, Tepeq)TaneBaﬁ KHCJIOTHI.
HpOMBIHIJ'IeHHBIe MCTO/bI ITOJTYYCHUA.

OcoOeHHOCTH TIOBEJICHHUS IIIaBEJICBOM M MAaJOHOBOM KHCIOT. JludTmiiokcanmaT B
CI0XHO3(UPHOU KoHACHCAMHU. JlekapOOKCHINpPOBAaHHWE MAJIOHOBOM KHCIOTBI M €€
UCIIOJIb30BaHUE B KOHAcHCauax ¢ anpaerugamu (KneBenarenn). ManoHOBEIN 3dup u
CHHTE3bl HAa  €ro  OCHOBE.  aJKWJIHPOBAaHHUE  HATPHUEBOTO  IPOU3BOIHOTO
ATKWITAJIOTEHUIaMU U akientopaMu Muxasms. JlekapOokcuianpoBaHuE MPOU3BOIHBIX
MaJIOHOBOTO 3(HUpa B NMPUCYTCTBUU HYKICOPHILHOTO KaTanu3aropa (Meton Kparmuo).
AHTUApHUA SHTAPHOM KHUCIOTHI W €r0 KOHJCHCAIUS ¢ apOMAaTHYECKHMHM ajbJeTHaaMu
(ITepxun). Cyknuaumua, N-OpOMCYKIIMHMMHJI, €ro NPUMEHEHHE B CHHTE3e.
AMIIMHOBAsT KUCJIOTA, €€ MPaKTHYeCKoe MpUMeHeHue (HaiioH). BHyTpuMonekyaspHast
cnoxHodpupHas kouaeHcanus ([ukMan). ANMIOMHOBAasS KOHIAEHCAIUs S(QHUPOB
TUKapOOHOBBIX KUCIIOT KaK METOJ CHHTE3a CPEIHUX ITUKIOB U MaKPOITUKIIOB.

[IpomblilieHHBIE METOMBI MOJTydYeHHs (PTaneBoil U TepedTaneBoil KUCIOT, (TaieBOro
anruapuaa. OraiumMu: ero noJay4YeHue, IPUMEHEHUE B CUHTE3€ NEPBUYHBIX AMUHOB U
JUISL CO3JaHUA 3alUThI IEPBUYHON aMUHO-TPYIIIHI.

o, B-HenpenenbHble TBYXOCHOBHBIE KHCIOTBI, METOJbI MX CHHTE3a. Aeruiparanus [3-
THJIPOKCHKIIIOT, KoHAeHcanuu [lepkuHa (CHMHTE3 KOPUYHBIX KHCIOT) W KHeBeHares,
peakiuss Burtura. CsoiicTBa 0, [-HempeaenbHBIC JIBYXOCHOBHBIX KHCIIOT: pPEaKIHU
npucoeauHeHus o aABoiHoM cBs3n C=C (BkiIouas peakiuio Muxass), H30MepH3aLHs
MaJICMHOBOW H (pyMapoBod KuciaoT. CTepeoXUMHUS TPHCOCAWHCHUS TaJoreHa W
ruipokcuupoBanus no [punexaeBy (nmepkucioTsl) u mo Baruepy (mepManranar).

BpOMO- N HOJOJAKTOHM3aIHA HCIPCACIbHBIX Kap6OHOBI>IX KHCJIOT B IPUCYTCTBUU
OCHOBAaHMUI.

MarsnenHoBBIN aHTUAPUI, alleTUIICHANKapOOHOBAsK KUCIOTA U €€ JUMETHIIOBBIN A(hHUp Kak
TUEeHO(UIIBI.

15. HUTPOCOEAUHEHMUA.
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AnudaTrueckuen — apoMaTHYeCKHEe  HUTPOCOCAWHEHHsA. VX  moiydueHue — W3
AKWITAIOTeHUI0B (aMOMICHTHBINH XapakTep HUTPUT-UOHA) M HUTPOBAHHEM apCHOB.
CTtpoeHre HUTPO-TPYIIBI (ME30MEpHs).

CH-KucnotHocte W TayTOMEpUs HHUTPOAJIKAHOB. BoccTraHOBIEHHWE B  aMHHBI.
HuTpoHOBBIE KUCITOTHI U IPUMEHEHUE UX COJICH B KOHJICHCAIIMY C anbaeruaamMu (AHPH).
BoccraHoBiieHue HHUTPOAPEHOB B KHUCIOW W WIENOYHOUW cpene. [IpomexxyTrouHbie
MPOAYKTHI BOCCTaHOBJICHUS HUTPOTPYIIIBI (HUTpO30COCIMHEHUS,
apWITHIPOKCUIIAMHMHBI,  a30KCH-,  a30-,  rujapazocoeauHeHus).  CeleKTHBHOE
BOCCTaHOBJICHUE HUTPOTPYNIIbI B JUHUTPOApeHax. beH3uaAnHOBas eperpyninupoBKa.

16. AMHUHBI.

Knaccuduxanus amuHoB. MeTOIbI MOJIYYEHHUS: alKWIMPOBAHUE aMMHUAaKa U aMUHOB 110
lopmany, ¢ramumuna xamws ([aOpudab), BOCCTAHOBICHHE — a30TCOJACPIKALTUX
MIPOU3BOIHBIX KAPOOHUIBHBIX COCAMHEHUU U KapOOHOBBIX KUCIOT, HUTPOCOCAMHEHUH,
HUTPWIOB. [leperpynmupoBKH aMuiOB W a3ujoB KapOOHOBBIX KucioT (['odmana,
Kypunyc). BoccraHoBuTenbHOE aMHHHpPOBaHHE KETOHOB, B TOM uucie 1o Jledkapty
(B3auMOJICHCTBUE KETOHOB C (POPMHATOM aMMOHHSA).

AMuHBI Kak ocHOBaHHs. CpaBHEHHWE OCHOBHBIX CBOWCTB anu(aTHYCCKUX U
apOMaTUYECKUX aMHHOB. BiusHHEe Ha OCHOBHOCTH aMHWHOB 3aMECTUTEICH B
apoOMaTUYECKOM siape. AJIKWIMpOBAHWE W alWJIMPOBAHWE AaMHUHOB. Tepmmueckoe
pa3loKeHUE THUAPOKCHUIIOB TeTpaalkwiamMMmMonuss 1o [odmany. Wpentudukanus u
pasfeneHne TMEepPBUYHBIX, BTOPUYHBIX W TPETUYHBIX AaAMHHOB C  ITOMOIIBIO
oenzoicyabpoxopuna (mpoda Xuncoepra). Cynabhamuanbie npenapatsl. OKUCICHUE U
raJIorTeHUpOBaHNE aMUHOB. [loTydeHre H30HUTPUIIOB, HX BOCCTAHOBJICHUE U THIPOJIH3.

Peakiuu 351eKTpo(hUIbHOr0 3aMeleHus] B O€H30JIbHOM KOJIbLIE aPOMAaTHYECKUX aMUHOB!
raJIorTeHUpOBaHUE, CyJIb(UPOBaHHWE, HUTPOBAHHUE, AalMIMPOBaHUE, (HOPMHIMPOBAHUE.
3amuTa aMAHOTPYIIIIHL.

BzaumoneiicTBue TEpPBUYHBIX, BTOPUYHBIX W TPETUYHBIX AMHHOB C a30THUCTOM
KUCJIOTOMN.

17. TMA30COEJIMHEHUS.

ApomaThueckue  Ma30CoeIMHEHUs.  Peakiuu  OUa30TUPOBAHUST  MEPBUYHBIX
apOMATUYECKUX AaMUHOB. YCJOBHUS JIHA30TUPOBAHUS B 3aBUCUMOCTH OT CTPOEHUSA
aMuHa. MexaHu3M, mpupoAa HUTpo3upyromero areHta. CTpoeHHe U yCTOMYMBOCTH
coieit auazonusa. Terpadrtopoboparet u rekcadropodocdarbl  apeHIUAZOHUS.
CraOunbHble  KOBaJIeHTHbie  (opMbl  aumazocoequHeHunit.  KucioTHO-OCHOBHBIE
PaBHOBECHS C YHYACTHEM KaTHOHA apCHINA30HUSL.

Peakuum apoMarudeckux AMA30COCAMHEHUM C  BBIACJICHHEM  a30Ta. 3aMeEHa
JWA30TPyNIbl HA THIAPOKCHIbHYIO-, IIMaHO-, HuTporpymmy, ¢top (Illmmarn)-, xiop,
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OpoM, nof, u Bogopoa. Cunre3 6uapmion 1o ['omOepry. CUHTE3 METAINIOOPTaHUYECKUX
coequHenuii (HecmestHOB).

Peakuun  nua3zocoenuHeHuit  0e3  BbIAEIEHUS ~ a30Ta:  BOCCTAHOBIEHHUE 1O
apWwITHIpa3uHOB, a30CcouYeTaHWe. A30COUETaHHE KaK peakuus dSIEeKTPOoYHIbHOTO
3amenieHus. A30- U JUa30COCTABIISIIONINE, YCIOBUS COUYETAHUS C aMUHAMU U (PEHOJIaMU.
Azoxkpacurenu, pH-uHANKATOPHI.

Peakiun Hykieo(UIbHOTO 3aMelleHHss B O€H30JbHOM KOJIBLIE, AKTUBUPOBAHHOM
JUA30TPYIIION.

JlnazomeraH, ero ctpoeHue (cTpykrypHoe poactBo ¢ N2O). [Tomyuenue n3 N-HUTpO30-
N-metmimoueBuHbl. Peakuus ¢ HO-kucinoramu, KEeTOHaMH U XJIOPAHTUIPUIAMHU
KapOOHOBBIX KHCJIOT. Peakiuss ApHara-Alicrepra, HeperpynmnupoBKa Ha30KETOHOB

(Bomsd).
19. ®EHOJIBI.

Mertoapl moaydeHHs (EHONOB M3  apeHCYIb(GOKHCIOT (IeJ0YHOe IIIaBJICHHUE),
apuIITaIOTeHUIOB, COJicH apeHauasonus. IloayueHune ¢GeHONMa B MPOMBINUIEHHOCTH M3
KymoJia (M30IponuiIOeH301a).

O®enonbl kKak HO-KUCIOTHI, BIMSHUE 3aMECTUTENIEM Ha KHCJIOTHOCTh (DEHOJIOB.
AmMOunenTHelii  xapaktep (enonar-uonoB. C- u O-ankuiupoBaHue (HEHOSATOB.
[TonyueHue MpOCTHIX U CIOKHBIX 3(HUPOB PEHOJIOB.

Peakuiuu 31eKTpoQUIBHOTO 3aMENIeHUsT B apOMATHYECKOM  KOJIblle  (PEHOJIOB:
raJloreHMpOBaHUE, HUTPOBAHHE, CYJIb(PUPOBAHUE, HUTPO3UPOBAHME, AIKUIUPOBAHUE,
anuiaupoBanue, GopmunupoBanue. @Draneunbl: ¢deHonadTareuH U (HIyOpecleHH.
KapOokcunupoBanue mieslouHbIX cojiel henosioB mo Konanoe (mosyueHue caauiuioBon
Kuca0Thl). DopmusrpoBanue (heHosoB 1o PeliMepy-TumaHy (CaTUIIMIOBBIN aabICTH).
[IpeBpaienue amunoBbIx 3GUpoB PeHOTOB B AIMUI(EHObI KaK MPUMEP TEPMUUECKON
[3,3]-curmarpormnoit meperpymmupoBku (Kistiizen).

[TostTne o0 MHOroaTtoMHbBIX (eHosax (MUPOKATEXHWH, PE30PUUH, THIPOXUHOH,
MUPOTAILION, (DJIOPOTITIOIHH).

Oxucnenune ¢denonos. [lonydenne o- U N-OEH30XMHOHOB, aHTpaxwHOHA. OKHCIEHUE
9,10-nuruapokcuanTpalieHa (aHTparuApOXWHOHA) KHCIOPOJOM Kak IMPUMEpP EHOBOU
pPEaKIUK: TPOMBIIUIEHHOE MOJYYEHNUE NEPEKUCH BOJIOPOAA. APOKCUIBHBIE PAJUKAIIBI.

XUMHUYECKUE CBOWCTBA XWHOHOB: peakiuu 1,4-mpucoeanHeHus, B3aUMOJCHCTBHE C
TUAPOKCIIIAMUHOM, (POTOXMMHUYECKOE aIMIMpOBaHWE. XHUHTHAPOH Kak MpUMEp
JOHOPHO-aKIICTITOPHOTO KOMIUIeKca (KoMIUieke “c mepeHocoM 3apsaa”). CeMUXUHOH.
Hcnons3oBanue TETPaxJIOPOCH30XUHOHA (x;mopanmiia) U 2,3-nuxiop-5,6-
nunranooenzoxuHoHa (DDQ) B kauecTBe OKHCITUTENCH U IETHIPUPYIOIINX PEareHTOB.
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20. HUKJIOAJIKAHBI (AJIMIUKJIbI) U UX MTPOU3BO/HBIE.

Knaccuduxanus anunukioB. DHEprus HANPsHKEHUS B allMIUKIaX U €€ KOJIWYeCTBeHHAas
OIlCHKa Ha OCHOBAaHMM CpPAaBHEHHUs TEIUJIOT O0O0pa30BaHHMs M TEIUIOT CrOpaHus
IHUKJIOAJTKAHOB M COOTBETCTBYIOIIMX AJKAHOB. THUIbl HANpsOKEHUS B LHMKJIOATKAHAX
(yrioBoe, TOPCHOHHOE, TPAHCAHHYJIAPHOE) M IOApA3JeICHHE AIHWIUKIOB Ha MaJble,
CpPEOHNE U MAKPOLIMKJIBI.

CtpoeHue  NMKIOMNpONaHa, UUKIOOyTaHA, I[UKIONEHTaHa M  [UKJIOreKCcaHa.
Kondopmarmonast moABH>KHOCTH IUKJIONICHTaHa (IICeBIOBPAICHUE).

KondopManmonHbiii aHaau3 IUKIOTEKCaHa. AKCHalIbHBIE M DKBAaTOpPHAJbHBIE CBSI3U B
KpeciooOpa3Hoit  koHopmanmu — 1nukiorekcaHa.  Kondopmepbl — HHUKIOTeKcaHa
(kpecioBuHas U TBUCT-(Gopma). KoHpopManmu MOHO- B JU3aMEIICHHBIX TPOU3BOTHBIX
[UKJIOTEKCaHa.

Brnusinue  koH(MOpPMAIlMOHHOTO  TOJIOKEHUS  (YHKIMOHANBHBIX TPyHOIn Ha HX
PEAKIIMOHHYI0  CMOCOOHOCTh: PpPEAKUUM  3aMElICHUs, OTIICIUICHUS, OKHUCICHHUS.
Oco0eHHOCTH CBOMCTB COCTMHEHUN CO CPEIHUM Pa3MepOM IHKIIA.

Kondopmaiimonsie 0COOEHHOCTH ITUKIIOTEKCEHA.

MeTonbl cuHTE3a ITUKJIONPONAaHa, MHUKIO0OyTaHa W WX MPOW3BOAHBIX. OCOOEHHOCTH
XUMUYECKUX CBOMCTB COCAMHCHUN ¢ TPEXWICHHBIM MHUKIOM. CHHTE3 COCAMHCHUN psijia
[UKJIOTICHTaHA W [UKJIOTeKCaHa. PeakIuu pacimMpeHuss W CYXEHUS IUKIa TIpH
JC3aMHHMPOBAHUU MEPBUYHBIX aMUHOB (JlembsiHOB). CrenmaibHbIE METOIAbI CHHTE3a
COEIMHEHUN CO CPEIHHUM pa3MepoM IHKIa (alMIOMHOBAs KOHICHCAIUSA, KOHICHCALIHS
JWHUTPUIOB, ojuromepusanus 1,3-0Oyranuena).

bunuknuueckue — coelMHEHUsT ~ HAa  NpUMEpax  IUC- U TPAHC-IECKAJIUHOB.
[Monumuknuyueckue coeanHEHUs, ClUpaHbl. 3anper bpenra st MOCTHMKOBBIX CHCTEM
(Tuma HOpOOpHeHa). [ToHsATHE O KapKacHBIX YIJIEBOIOPOAaX Ha MpUMEpax agaMaHTaHa,
KyOaHa, TeTparapana. [loHsTHe 0 KaTeHaHaX U pOTaKCaHaX.

21. TETEPOHUK/IMYECKUE COEINHEHMUSL.

Knaccudukanus reTepouukiIoB, HUX poJib B MNPUPOJE M B PA3IUUYHBIX OO0JACTAX
MIPOU3BOJCTBA.

[TaTHYICHHBIC TETEPOITUKIIBI C OJTHUM reTepoaToMoM: (ypas, THodeH, muppon. CuHTe3
u3 1,4-nukapOonibHbIx coeaunenuit (ITaams-Kuopp).

ApOMaTI/I‘IHOCTB ITUYJICHHBIX I'CTCPOLMKIIOB. PeaKHI/II/I BHGKTpO(i)I/IJ'IBHOFO 3aMCIICHUA
B IIITHYJICHHBIX AapOMaTHYCCKUX TCTCPOLMUKIIAX: HUTPOBAHUEC, CYJII)(l)I/IpOBaHI/Ie,
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rajioreHupoBanue, (GopMUIMpOBaHUE, aluiaupoBaHue. OpUeHTAIUs IEKTPOPUIBLHOTO
3amenieHus u ee oObsicHenue. [luppon xak NH-kucnora. Iluppon-xanuit u nuppos-
MarHui TajgorTe€HUJIbl, UX peaKIuu C 3JIEKTpoDWIbHBIMH peareHTamu. [luppon kak
CTPYKTypHasi eauHuia noppupuHoB. [loHATHE O CTpOCHUM M OMOXUMUYECKOU pOJIU
XJIopo(dwIa ¥ TeMOTIIO0NHA.

Nunon. CuHTE3 NpOW3BOAHBIX HWHIAOJA W3 ApWITHAPA3UHOB M KETOHOB 1o dumepy.
Mexanu3m peakiuu. Peaknuu 351eKTpOPUILHOTO 3aMEIleHUsI B MUPPOIBHOM KOJbIIE
WHJI0JIa. HUTPOBaHKE, (pOpMUTUPOBAHUE, TaJIOT€HUPOBAHUE, AMUHOMETWIMPOBAHUE IO
Mannauxy. OOpa3oBaHHE METALIMYCCKHX TPOU3BOAHBIX (MHAOI-HATPUA W WHIOJ-
MarHAWUTAIOTeHUABI). [ MAPOKCUUHIONBI B Tipupoe. MHauro.

[IlecTnusieHHBIE APOMATUYECKHUE TETEPOUUKIIBI C OJHUM TE€TEPOATOMOM: MUPHUIUH U
XUHOJIMH. [IupuanH. ApoMaTHYeCKHl XapakTep NMUPHUIWHA, CPABHCHUE C MUPPOJIOM U
ocHzonoM. IlupuamH kak ocHoBaHWe. Peaknmuu C ramoreHainkaHamu. Peakumm
ANEKTPOUIBLHOIO  3aMellleHuss B  NUPUIUHE. HUTpPOBaHUE, CYyJIb(UPOBAHHUE,
rajgoreaupoBanne. N-Okuch UpUINHA U €€ UCIOJb30BaHHE B PEAKIIMH HUTPOBAHHS.
[ToaBM»XKHOCTH aTOMa rajoreHa B MUPUINHOBOM SIAPE B PEaklMsIX ¢ HyKJIeopuiamu.

CuHTe3 XMHOJMHA U 3aMEIICHHBIX XWHOJWHOB U3 aHWIuHOB no Ckpayny u JleOHepy-
Mwumnepy. XMHOJIMH Kak OCHOBaHWE. B3aMMOIEeNCTBUE XUHOJHWHA C TaJOrCHAIKAHAMMU.
Peakiiuu 31eKkTpoUIBHOTO 3aMEIICHUs] B XMHOJIMHE: HUTPOBAaHHE, CyJIb(QUpOBaHUE U
raJIOTEHUPOBAHUE.

HYKﬂeOCI)I/IJ'H)Hoe 3aMCIICHUC aTOMOB BOJOPOJAa B IMPUJIHNHC U XMHOJIMHC B PCAKIUAX C
aMHJOM HATpusd, THAPOKCUAOM KaJInusd U (I)CHI/IJ'IJII/ITI/IGM.

Tayromepust 2- U 4-TUAPOKCUTIMPUINHOB W —XUHOJUHOB. [IpOoTOHHAS MOABUKHOCTH
aTOMOB BOJIOPOJIa B METHJIBHBIX Tpynmnax 2- U 4-METWINMUPUIUHOB U —XHHOJIUHOB. 2-
MeTunnupuauHbl U —XUHOJWHBI KaK METUJICHOBBIE KOMIIOHEHTHI B KOHJECHCALMSAX C
aJbJICTUIAMU.

22. MIPUPOJHBIE COEJIUHEHMUA.

Momnocaxapunbl. Knaccudukamuss u crepeoxumusi. TeTpo3bl, MEHTO3bl U TE€KCO3BI.
Anb03b1 ¥ KeTO3bl. CTEpeoXuMHUs anp03 B mpoekuusax Pumepa u Xepopra. [ moko3a.

[uknudeckue mnoisyaneTanbHble (OPMBI TJIIOKO3BI: TIIIOKOMHPAHO3bI U —(ypaHO3bI.
AnoMmepbl. MyTtaporanusi. CuUHTE3 TPOCTBIX U CIOXKHBIX 3(PUPOB  TIIHOKO3BI.
['muko3uaHas THAPOKCUIIbHAS TPYIIA, TOHITHE O TIIMKO3UAAX.

Jucaxapuabl Ha MpUMeEpax MajabTO3bl, HEI00M03bl U PpyKTO3bl. BoccTanaBnuBaromnye
Y HEBOCCTAHABJIMBAIOWIKNE aucaxapuabl. [[oHATHE O MUKIMYECKUX OIUrocaxapujax Ha
MIPUMEPE MUKIOICKCTPUHOB. COEAMHEHUS BKIFOUEHUS [IUKIIOIEKCTPUHOB.
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[Tonmucaxapuapl: Kpaxmajl, I[EJUTI0I03a, XUTHH. [loOHATHE O CTPOCHUHM JTUX
OMOMOIUMEPOB.

Tepnensl, TepneHonnbl. [loHsaTre 00 OCHOBHBIX 3Tamax OuocuHTe3a. Yuactue KoA u
ATO.

Crepouibl Kak MPOU3BOJHBIC MEeprujpoiukioneHTaHoGenanTpena. Auaporensr (Cig),
sctporenbl  (Cig), ropMonsl  Kopel  HagmoueyHukoB  (Cz1  TIIIOKO-  H
MUHEPATOKOPTHKOUIBI). [TOHSITHE O pa3IMUYUsAX B KX CTPOCHUH M (DYHKIIMHA B OPraHU3ME
(6e3 TouHBIX hopMYII).

23. UCITOJIb30OBAHUE 3AIUTHBIX I'PYIIII B OPTAHUYECKOM
CHUHTE3E.

3amuta C-H-cBsi3eit B akuHAx, ee MPUMEHEHHE B CHHTe3aX nu- U nosmuHoB (Imasep,
Kanpo-Xoakerud). CHHTE3bI HA OCHOBE 3-OpOMIIPOIHOIOBON KUCIOTHI.

3amura  cnuproBoil  HO-rpynmsl.  3amuTHele  rpynnbl:  OeH3WiIbHas,  II-
METOKCUOEH3UJIbHAsA, TPUTWIbHAS, AU(II-METOKCH)TPUTWIbHAS, TPUMETHICUINIbHAS,
TPET-Oy TUIIIUMETUIICUITUIIbHAS, TETPArUAPONUPAHUIIBHAS, 4-meTokcu-5,6-
OUTUIPONHPAHUIIbHAS, 3-0eH30MIIPOTTHOHUIIBHAS.

3ammra HO-rpynnmel B TIHMKOJNSX:  M30NPONMIUJICHOBas,  OCH3WIUACHOBAS,
STUINACHOBAS 3alUTHBIE Tpynnbl. [{uknnueckue kapOOHATHI.

3ammura HO-rpymnmst B dbeHonax: METHUJIOBBIE, TpEeT-OyTUIIOBEIE,
TEeTParuApoNupaHUiIoOBbIe, (PEHAIETUIIOBbIE, TPUMETHICHIUIOBbIE 3(UpPBl (PEHOJIOB.
MetuneHmoKkcH-3alyuTHas Tpynna AJisi AByXaTOMHbBIX ()€HOJIOB.

3amura KapOOHMJIBHOM TpyHmbl B ajdbAETHJAX M KETOHAX: LUKIMYECKHE aleTald U
tuoaneTtany. CeleKTUBHAs 3allluTa OJHOW M3 HEPaBHOLIEHHBIX KApOOHWJIBHBIX TPYII B
MOJIEKYJIE.

3amuTa KapOOKCUIBHON IPYIIbl: OCH3UIOBBIE U I-METOKCUOCH3UIOBBIE A(PUPHI.

3ammTa  AaMUHOTPYMMBL.  3alllUTHBIE  TPYONbI.  aleTWIibHas,  (rajouabHas,
CYKIIMHOWJIbHAS, OCH3WJIOKCUKApOOHWIbHAs, TpeT-OyTriiokcukapoonmwibaas (Boc).
[Ipumenenue OeHzoincynbhoxnopuaa U OeH3aIbIeTUIA IS 3alUTHl AMUHOTPYMIIBI U €€
Mo UKaITHH.

3amuTa THOJIBHOH rpyIbl (OCH3WIbHAS, T-METOKCHOCH3MIIbHAS).

[Tomstne o  ¢oToymamsieMbIX  3allUTHBIX  rpynmax Ha  mnpumepe  1-(2-
HUTpOodeHMN )3 TaHanoMa-1,2.
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VYcnoBus BBeA€HUS W yNal€HUs] 3aUIUTHBIX TPYMN, YCTOWYMBOCTh UX K JCHCTBUIO
pa3IUYHBIX peareHTOB (KHMCIOT, OCHOBaHHUH, OKHMCIHTEJICH, BOCCTAHOBUTEIEH W Ap.).
Crpareruss  UCIHOJIB30BaHUS  3alIUTHBIX  TPYON:  OPUHIUIBI  OPTOTOHAJIBLHOU
CTaOMIIBHOCTH M MOJTyJINPOBAHHOM JTAOMIBHOCTH.

24. ACTOUYHUKHN UH®OPMAIIUN
IO OPTAHUYECKOMW XUMMUMN.

PedeparuBubie  kypHamel:  PX  Xumumsa, ChemicalAbstracts. Pacmonoxenwue
uH(pOpPMAITUH B 3TUX XKypHAIaX, yka3aTeau. MeToauKka MoucKa Hy)KHOW HH()OpMAIIUH.

CripaBOYHHK IO METOJaM CHHTE3a U CBOMCTBAM OpraHWYecKuX coenuueHui “Beilstein”.
[IpyHUIMNBI PaCIONIOKEHUST MaTepuajia B CIPaBOYHUKE. MeETOauMKa MOMCKAa HYXHOU
uHpopManuu.
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