1. Ilopsinox mpoBeeHNs BCTYNUTEIbHOT0 HCIbITAHUS

1.1. BecrynuTenbHblii 5K3aMEH B AaCHUPAHTYPY IMPOBOJUTCS B IMHCbMEHHOM
¢opme mno Ouneram. buier coxepxuT JBa TeopeTHdeckux Bompoca. Ilpu
HEOOXOJUMOCTH JIOTIOJIHUTEIBHO TMPOBOJUTCS YCTHOE cobecenoBanue. Bpews,
OTBOJMMOE Ha MOJATOTOBKY K OTBETY, ONPEAEISAETCS B COOTBETCTBUU C MOJIOKEHUEM
O BCTYMHUTEIbHBIX UCTIHITAHUSIX.

1.2. O6cyxaeHre U OICHUBAaHHE pE3YJbTaTOB BCTYMHUTEIHHOTO SK3aMeHa
KOMHCCHSI IPOBOJIUT HA 3aKPBITOM 3aCEaHHMM, ONPEEssisi UTOTOBYIO OLIEHKY IO 5-
OamIbHOMN IIKase: «OTJIIMYHOY, «XOPOIIIOY, «yIOBIETBOPUTEIBHO,
«HEY/IOBJIETBOPUTENIBbHO». Ecaum rojoca UiIeHOB KOMHCCHUM —PACIPEAEIUINCH
IOPOBHY, TO OKOHYATEIbHOE pELICHHE 00 OLEHKE OCTAeTCi 3a IMpeacenaTesieM
AK3aMEHAIMOHHON KOMHCCHH.

1.3. Ilporpamma cocraBieHa C ONOpPOW Ha JAWCUUIUIMHBI, CBSI3aHHBIE C
OCOOEHHOCTSIMU aHaju3a OOMIMX 3aKOHOMEPHOCTEW MpeoOpa3oBaHMs, HAKOIUJICHUS,
nepefay M UCIOJB30BAHUS JJIEKTPUUYECKOW DJHEPIHMH € DIEKTPOTEXHHUECKON
UHpOpMalMY, TPUHIUIAMH W CPEICTBAMHU YIIPaBJICHUSA JCHCTBYIOLIUX WIIH
CO3/1aBa€MBIX DJIEKTPOTEXHHUECKUX KOMIUIEKCOB M CHCTEM IPOMBIIUICHHOTO,

TPAHCTIOPTHOTO M OBITOBOTO HA3HAYECHUSI.

2. Conep:kanne BCTYNUTEIbHOTO HCTIBITAHUS

2.1. Beenenue.

2.1.1. Opranuveckass XHMHS W €€ MECTO CpPeIud JPYyTruxX XHUMHYECKUX
JTWCLUILINH, CBA3b C IPYTUMU HayKaMu. OpraHn4eckue COSMHEHUS B IPUPOJIC.

2.1.2. CoctaB ¥ CTpPOCHHE OpPraHMYECKUX coeauHeHui. CTpyKTypHBIE
dopmynsl. ['omonorusa. M3omepus. IIpuHUMIBI palMOHANbHONM HOMEHKJIATYphI U
3amecTuTeNbHON HoMeHKIaTypbl MIOITAK.

2.1.3. Tunbl XUMUYECKUX CBSI3€M B OPTaHUMYECKUX COCTUHEHUSIX. DU3NUecKue
XapaKTEPUCTUKHU CBS3EH: SHEPTHUsI, IJTMHA, TIOJISPHOCTD, MOJISIPU3yEMOCTb.

2.1.4. OcHOBHBIC TIOHSATHS CTepeOXUMHUH. JIBa THIIAa TIPOCTPAHCTBEHHOM

HN30MCPHUHU:. ANACTCPCOMCPHA W OHAHTHOMCPHA. XHpaHLHOCTB, YCIIOBUSA JIsd €€



BO3HUKHOBeHUsA. ONTHYECKass aKTUBHOCTh COSMHEHUN C XUPAITbHBIMUA MOJICKYJIAMHU.
DHaHTUOMEPHI, palleMaThl.

2.1.5. CiocoOsl  m300pakeHHuss MPOCTPAHCTBEHHOI'O CTPOCHHUS MOJEKYI:
KIMHOOOpa3Hple mpoekinuu, ¢Gopmynsl HploMeHa W TPOEKIMOHHBIE (POPMYIIBI
Oumiepa. IIpaBuna mnonp3oBaHus HWMH. AOCONIOTHAs W OTHOCUTEJIbHas
koH(purypamus. Koapopmanus, ee oTmmuue ot koudpuryparuu. Koadopmepsi.

2.1.6. AcummeTtpruueckuii  atoM. OpraHMYecKHe COCAMHECHHS C  OJHUM
acuMMeTpu4eckuM aTomMoM yriiepoaa. [Ipunnunel R,S-Homenknatypel. CoeiMHEHUS
C IBYMsS acHMMeTpudeckuMmu atomamu. [lorstue o meszodopmax. Tpeo-, apuTpo-
HOMEHKJIaTypa Kak CHoco0 OTOOpaKeHHsI OTHOCUTENIBHOW  KOH(UTyparuu
JTMACTEPEOMEPOB C JIByMS AaCHUMMETPUUYECKUMH aTOMaMU. DHAHTUOMEPBI C OCHIO
XUPAJTIBHOCTH HAa TMpUMEpe auieHOB ©  AU(PEHOBbIX KHUCIOT. [lmockocTHas
XUPATBHOCTH Ha MpUMEpe Napa-IuKiIo(aHoB.

2.1.7. DnekTpoHHbIE (MHAYKTHUBHBIA M ME30MEPHBIM) W MPOCTPAHCTBCHHBIC
3¢ PeKThl B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUH.

2.1.8. Knaccudukanus peareHTOB M peakiuil. MexaHu3Mbl OpPraHUYECKHUX
peakmmii. [loHATHE O MPOMEKYTOUHBIX YACTHIAX, IEPEXOJHOM COCTOSHHH,
HHEPTreTUYECKOM MpoduIe Peaklui U ee dHepreTudeckoM Oanance. Kunetnueckuit u
TEPMOJUHAMHYECKANA KOHTPOJIb PEAKIIUI.

2.1.9. IlpocTpaHCTBEHHBI AaCMEKT MPOTEKaHWs OPraHWYECKUX PEeaKIIHid:
JTMACTEPEOCETICKTUBHBIC U YHAHTUOCEIICKTUBHBIE PEaKITMH. JHAHTHOMEPHBIN U30BITOK
KaK KOJIMYECTBCHHAS XapaKTepHUCTHKA SHAHTHOCEIICKTUBHOCTH TIpoIiecca.

2.1.10. OcHoBbl MeTONa MOJEKYJIApHbIX opbOutaneit (MO) nmms Momexy:n
OpTraHUYECKUX COCIUHEHUHN, CcolepkKalluX 7-CBs3U. MOJEeKyIspHble T-OopOuTamu
aTuieHa, 1,3-0yTajaneHa u BRICIINMX MOJIMEHOB, OCH30I1a, pajKaia, aHMOHAa U KaTHOHA
AJUTMJILHOTO THUTIA, 2,4-TIeHTaAUESHWIHLHOTO paJIuKaa.

2.1.11. ITpuHIUIT )KECTKUX U MSATKUX KUCIOT U ocHoBaHuit (QKMKO).

2.2. ®u3nyecKkue METO bl UCCIICIOBAHUS B OPTaHUYECKON XUMUHU.



2.2.1. Obmas xapakTepucTuka GU3NKO-XUMHUECKUX METO/I0B, OCHOBAHHBIX Ha
B3aMMOJICUCTBUM U3NydeHHUs] C BemecTBOM. CreKkTpajabHble W Ju(paKIMOHHBIE
METOBI.

2.2.2. KonebarenpHasiciektpockonusi:  mpupona  MK-cmektpoB, mpaBmia
orOoOpa,  XapakTepucThuyeckue  dvacToTbl  mnoryonieHus.  KP-crekTpockomnusi.
Bosmosxxnoctu UK-cniekTpockomnuu ¢ mpeodpazoBanneM Dyprbe.

2.2.3. llpencraBieHuss 0 TEXHUKE IKCIEPUMEHTAa M METOJaX MPUTOTOBJICHUS
npo6 B UK-cnekTpockomnuu.

2.2.4. OyHKIIMOHATBHBI aHAJM3 HAa OCHOBE XapaKTEPUCTUYCCKUX UACTOT:
aJKaHbl — XapaKTePUCTHYHOCTh KojeOaHui cBsized C-H, HexapakTepUCTUYHOCTH
konebanuil cpszedt C-C; ajkeHbl — XapaKTEpUCTUYECKHE YacTOThl, 3aBHCUMOCTb
gacToThl BajeHTHoro konebanus C=C oT pa3nuyHbX (AKTOPOB; AJIKHHBI,
apoMaTHUYECKHE COEAMHEHUS — XapaKTepUCTHUECKHE 4acTOThl, Gopma KoseOaHUil
apoMaTUYeCcKoro Kouiblla, JedopmarmoHHeie kosiebanuss C-H; kapOOHMIBHBIC
COCAMHEHNs — XapaKTEPUCTUUYECKUE YACTOTHI, BIUAHUE comnpspkeHus cBsazen C=0 c
JIPYTUMU KPATHBIMU CBSI3SIMU.

2.2.5. DAEKTpOHHAsT CIEKTPOCKONMUA B yIbTPapUOIETOBOM W  BHIUMOM
o0jacTax: Mpupofa CHEKTPOB, THUIMbBI BJIEKTPOHHBIX IE€PEXOA0B, IOHSATHE O
xpoMopopHbIX  rpynnax. [IpuMeHeHuss  JJIEKTPOHHOM  CHEKTPOCKONUU B
OPraHUYECKOMN U JIIEMEHTOOPTaHUYECKON XUMUH.

2.2.6. Cnekrpockonusi IMP. MarauutHbeie CBOMCTBa aTOMHBIX sifiep. AHCaMOJIb
Aep B CTAaTUYECKOM MArHUTHOM Tose. SlepHble 3€eMaHOBCKHME YPOBHHU, HX
HAcelNEHHOCTH, YCJIOBHUE  PE30HAaHCa, MAaKpPOCKONMMYECKOE  HaMarHU4YMBaHUE.
Peructpauus cnektpoB SIMP B pexxuMe HENpepbIBHOM PAa3BEPTKU U B UMITYJIbCHOM
pexume.

2.2.7. MarautHOe »JKpaHupoBaHue saep. KoHcTaHTa dSKpaHHpOBaHUS W
XUMUYECKUN CIABUT. OTAJOHUPOBAHUE CIEKTPOB. YCJIOBHUS MOJYYEHHS] CIEKTPOB
BBICOKOT'O paspenieHus. [Ipsimoe u KOCBEHHOE CIIUH-CITMHOBOTO
B3aumonencTeus.Penakcanus, BpeMeHa CHUH-PEIIETOYHOM W CHHUH-CIIMHOBOM

peiaaKkcanuu. OTHOCHTENbHBIC HHTCHCUBHOCTH CUTHAJIOB.



2.2.8. [llkana XMMHYECKHX CABHrOB 'H B OpPraHMYECKHX COEIMHEHMSX.
Xumndeckue capury °C Iyt OpraHMYecKUX MOJICKYIL.

2.2.9. Bnmusaue  ¢uzmdeckux  (HAKTOPOB  HA  DKpaHUPOBAHUE  sEp:
JUAMarHUTHBIA M MAapaMarHUTHBIN BKJIAJbl B KOHCTAHTY JKPAHUPOBAHMS, BIUSHUE
MarHUTHOM aHU30Tponuu, 3P EKT KOJIbLEBOr0 TOKA, BIUSHUE 3JIEKTPUUECKOTO MO
Y MEXMOJICKYJISIPHBIX B3aUMOJICHCTBUHN, M30TOMHBIC A(P(PEKTHI.

2.2.10. XvMHuUYeCKHe CIBUTH M CTPOCHHE MOJCKYJI. XapaKTepUCTUIHOCTH
XUMHUYECKUX CIBUTOB, YMIUPUUECKUE TIPABUIIA UX OLICHKHU IO aJITUTUBHBIM CXEMaM.

2.2.11. Xumuueckass M MarHuUTHas SKBUBAJICHTHOCTb SJEP, CUMMETPHUS H
XUpPaJIbHOCTh — HUX NposiBIeHUs B crekrpax SMP. BrisgiBieHue roMOTOIHBIX,
SHAHTUOTOIIHBIX U JUACTEPEOTONHBIX Ipyn No crekrpam SIMP.

2.2.12. KoHCTaHTBI KOCBEHHOrO CIHMH-cuHOBoro B3aummozckictus (KCCB)
"Jun 1 ctpoenne mosekyn. Crekrpel SIMP mepBoro mopsiaka. CIHMHOBBIE CHCTEMBI
AX, AX,, AX, AMX. Ilpoctele mpaBuna myiabTUILIETHOCTH. Cnektpsl SIMP ¢
MAarHUTHO HEIKBUBAJICHTHBIMU sIpaMU AAXXY 1 AA'MM'X. Orkiosenns ot
paBW NEPBOrO IOpsJKa Uil CHIBHO CBs3aHHBIX cucteM. Crektpel AB u ABX.
CrHH-CIIHHOBOE B3ammoxeiicteue "H ¢ apyrumu  siapamMu. OTHOCUTENBHBIM 3HAK
KCCB.

2.2.13. I'eMuHanbHbIE 2JHH, BUIMHANBHBIE Jpyy U ganbane KCCB KoHCTAaHTBI
H-C-H. 3aBucumocts BuninHainbHbix KCCB ot nByrpannoro yria (kpuas Kapruryca)
W €€ MCIIONb30BaHIe B KOH(POpMaroHHoM ananuse. Koncranrs: CCB*C-'H.

2.2.14. ]IBoitHOI TOMOSIIEPHBIA M TETEpOSICPHBIN pe3oHaHCc.  DPEKThI
TOTAJILHOTO MAarHUTHOTO pPE30HaHCa (CIMHOBAs pa3Bs3Ka) B CIIEKTpax SAMP-'H u
AMP-2C-{'H}. Szepusiii sddexr Oepxaysepa (S190). OcoOGeHHOCTH TOMO- H
reTeposAepHbIX cUcTEM. DakTOpbl YBEIMYEHHS] HWHTEHCUBHOCTEH CHUTHAJIOB.
[Tpumenenus S50 it u3ydeHHs CTPOEHUS U KOPPEKTHOIO OTHECEHUSI CUTHAJIOB.

2.2.15. XuMHuuyeckl UWHAyLHpyeMmash JUHAMHUYecKas Mojspu3anus sjaep
(XUAILA). Ocobennoctu npumenenuss XUIAIIA nns  wu3ydeHus mexaHu3zma

TOMOI'CHHOI'O THAPHUPOBAHUS aJIKCHOB K AJIKMHOB.



2.2.16. lunamuueckas cnekrpockomnusi IMP. M3yuenune oOpaTUMBIX peaxiiuii
IEPBOrO MOpsAKA M MEXMOJIEKYJApHBIX peakuuil oOMmeHa. Bpamenue BoOkpyr
npocTbix cBsA3eld C-C u "4acTMYHO ABOMHBIX" CBA3€H, MHBEPCHUM Yy aTOMOB a30Ta U
docdopa, WHBEPCHS LMKIOB, BAJICHTHAs TayTOMEpHUs, KETOCHOJbHAs TayTOMEpHs,
MEKMOJIEKYJISIPHBIN IPOTOHHBIN OOMEH.

2.2.17. Macc-ciektpoMeTpus, o0iacTd ee mnpuMeHeHus. Tumbl Macc-
CIIEKTPOMETPOB, OCHOBHBIE y3ibl Mpubopa. Pazpemaromas crnocodHocTh. Macc-
CHEKTPHl IMOJIO)KUTENbHBIX M OTPHUIATEIbHBIX HOHOB. MacccnektpomeTpus
BBICOKOTO pazpemieHus. CrnocoObl HOHM3aUMHU. MOJEKYJISApHBII HOH U €ro
¢parmenTanus. Bun macc-ciektpa. XpomaTo-Macc-ClieKTPOMETPHUSL.

2.2.18. Meronpl yCTaHOBJIEHUS! 3JIEMEHTHOI'O COCTaBa COCAMHEHMSI B CIEKTpPE
Ha OCHOBAHMM JAHHBIX IO MPUPOJHOMY COJIEPKAHUIO CTAOMJIBHBIX H30TOIOB
AJIEMEHTOB I10 KJIACTEPY MUKa MOJIEKYJISIPHOIO HOHA.

2.3. AnKaHsbl.

2.3.1. llpupona C-C m C-H cBszeit, sp3-rubpuausammsi atoma yrjiepoja.
[lonstue o koHpopmauusax ankaHoB. Kondopmamuum sTaHa, mpomaHa v OyTaHa.
[IpoexunonHsie (bopmybl Heromena. DHepreTuyeckas Jparpamma
KOH(OPMAIIMOHOTO COCTOSTHUS MOJIEKYJIbI aJIKaHa.

2.3.2. IlpupoiHbIe HCTOYHUKH aTKaHOB. MeTO/Ibl CHHTE3a aJIKaHOB U3 aJIKEHOB,
QJKWHOB, aJKUJITAIOTCHUIOB, METAIUIOOPTAHUYECKUX COEIUHEHUMN, aJibJeruJioB,
KETOHOB M KapOOHOBBIX KHCIIOT.

2.3.3. XuMH4YeCcKue CBOWCTBA aNKaHOB. ["ayloreHrMpoBanne ankaHoOB. MexaHu3M
peakuuy. PeruoHanpaBlIEHHOCTh TaJOT€HUPOBAHMS  PA3BETBICHHBIX  AJKAHOB.
OTtHocuTeNnbHAsE CTAOMJIBHOCTh ANKUJIBHBIX paaukaioB. CrnocoObl perucrpaiuu
ankuwibHbIX paaukanoB (JIIP, AMP). CynsdoxnopupoBanre 1 HUTPOBAHUE AJTKAHOB.
TepMHuUeCKUI U KaTAJIUTHYECKUN KPEKUHT AJIKAHOB.

2.3.4. IloBenneHne ankaHOB B CYNEPKUCION cpene, MOH MeToHus. MonHble
peaKlMK aJKaHOB: JEHTEPOBOAOPOAHBIA OOMEH U TaJIOT€HUPOBAHUE B CYNEPKUCION
cpene.

2.4. ANKeHBl.



2.4.1. Ilpupona JBOMHOW YIJIEPOI-YIJIEPOIHON CBSA3M, SpP2-THOpUAM3ALIMS
atoma yriepojaa. ['eomerpudeckas uzomepus. Luc-, Tpanc- u Z-, E-nHomenknarypa.
Psin cTaOMIbHOCTH aJIKEHOB, BBIBEJCHHBIN Ha OCHOBE TETUIOT TUIPUPOBAHMUS.

2.4.2. Metoapl CHUHTE3a QIKCHOB U3 QJIKWITAJOTCHHUIOB W  CIUPTOB.
CrepeocesieKTUBHOE BOCCTAaHOBJICHHE alKUHOB. CHHTE3 aJIKeHOB TEPMOJIM30M
YeTBEPTUYHBIX aMMOHHEBBIX cojieli (['odman), N-OKCHIOB TPETHYHBIX aMHUHOB
(Koyn) u kcantorenatoB (Uyraes). MeTobl peruo- U CTEPEOCEIEKTUBHOIO CO3aHHUs
C=C cBs3u Ha 0Oaze unuaoB dochopa (Meroasl Butrtura m Ysacopra-XopHepa-
OMMoOHCa). PermocenekTuBHBIM CHUHTE3 alkeHOB u3 To3wiaruapasoHoB (Illamupo).
CrepeoceneKTUBHOE BOCCTAHOBJICHHE AaJKUHOB. BoccTaHOBIeHHE KapOOHMIBHBIX
coeauHenun no Mak-Myppu.

2.4.3. 'eTeporeHHOe THAPUPOBAHWE, KaTaau3aTOphl Tpolrecca (MeTasuibl,
OKCHJIbI, CMEIIIAHHbIE OKCHJIbI). POPMBI KaTaIM3aTOPOB: MEJIKOAUCIIEPCHBIE METaJLIbI
(uepHu, xkatanuzarop Penes), komnouansie cucteMsl (Hukenb P1 u P2), HaHeceHHbIe
KaTaau3aTopel. [ MapupoBaHue MpPH BHICOKOM W HU3KOM JaBIECHUH. 3aBUCHUMOCTH
CKOPOCTH U CTEPEOXHMMHUHU Mpollecca TMAPUPOBAHUS OT IPUPOJIbI KaTaauzaropa M
cTpoenus cyoctpaTta. CeneKTUBHOCTh ruapupoBanus. [loHsTHE 0 ranTOPUIEHOCTH.

2.4.4. Ilobounbie peakiuu B mpouecce ruapupoBanHusi C=C-cBsizeit:
ruaporenoan3 npocteix cBszeir C-N, C-O, C-Cl. Mcnonb3oBaHue THAPOTCHOIN3A B
CUHTETHYECKUX 1emsix. Karanutuueckue sl

2.4.5. T'omorenHoe ruApupoBaHue aikeHoB. KartanuzaTtopbl W MeXaHU3M
npoiiecca.

2.4.6. Peruo- u crepeoceieKTUBHOE IPUCOETUHEHNE THAPUIIOB O0pa K alKeHaM
(runpobopupoBanue). Mexanusm u crepeoxumusi. CeeKTUBHbIE THIPOOOPHUPYIOIITHE
are’Tol (aucuamui- u Texkcunoopansl, 9-BBN). O6parumocts ruapobopupoBaHus,
M30MepHu3anus alKWIbHBIX Tpynm. CHHTE3 alkaHOB, CIIMPTOB, ATKUJITAIIOTCHUIOB C
NOMOIIBIO OOpOOpraHUYecKuX coeAruHeHuil. BoccraHoBieHue QYHKIMOHAIBHBIX
rpynn  aubopanomM.OrpaHUYeHUsT METOAOB THIPHUPOBAHUS W THAPOOOPUPOBAHUS,

CBJ3aHHBIC C HAJIMYUCM (bYHKLII/IOHaJ'II)HBIX I'pyliIr B MOJICKYIJIC.



2.4.7. OnexTpouabHOE  MPHUCOEAMHEHHE K  ajJKeHaM  TaJloTeHOB |
rajlor€HOBOIOPOOB. MexaHu3m  peakuuu. O6pazoBanue “MOCTHKOBBIX
uHTepMennaToB. CTEpeOXUMHUsI U PETrHOCENIEKTUBHOCTh TpucoenuHenus. [IpaBuio
MapkoBHUKOBa. Peakimmu  CONPSHKEHHOTO TPHCOCTUHEHUS, MEPErpynIupOBKU
ANKWJIBHBIX KaTHOHOB. ['MpaTanus ankeHoB. Y CI0OBUS U MPAKTUYECKOE TPUMEHEHHE.
I'mapokcuMepkyprupoBaHHE aJIKEHOB KaK METOJ CHHTE3a CHUPTOB (MEXaHU3M U
CTEPEOXUMMUSI).

2.4.8. cun-T'uapokcuimpoBaHue AJIKEHOB hi (0] JTOJIOB. PearenTsl
TUAPOKCUIUPOBAHUA. MeXaHu3M  CHHTHUJPOKCUIIMPOBAHUS.  DTOKCHIUPOBAHUE
AJIKEHOB MEPKUCIOTAMH. ONOoKCUTUPYIOIIHE areHTHI: HaJyKCyCHasl,
TpudTOpHaTyKCyCcHasi, M-XJopHanOeH3oHas (MCPBA) xucnoTel, JUOKCHpPaHBI.
[TonsTrie 00 YHAHTUOCENEKTUBHOM AMOKCUANPOBAHUU TPET-OYTUITUIPONEPOKCUIOM
B NpucyTcTBUU TUTaHOBOrO TeMmiuiaTa ([lapriecc). KuciaoTHblil 1 OCHOBHOM KaTaiu3
TUAPOSM3a DJIOKCUAOB (OKcHpaHOB). Karaimutuueckoe OKHUCJICHUE OTHICHA B
aneranpraeruy  (Bakep-mpouecc).  Peakuum  rugpo@opMIIIMpOBAHUS  AJKEHOB.
[TonsaTHe 0 MeTaTE3UCE AIIKEHOB.

2.4.9. O30HOMM3  AJKEHOB, MeEXaHW3M peaknuu. OKHUCIUTEILHOE U
BOCCTAHOBUTEIBHOE PACIICTVICHUE O30HUIOB.

2.4.10. PagukanbHBle peaknud — alKeHOB. lIpucoenmHeHue OpPOMHCTOTO
BOJIOPOJIa, CEPOBOAOPOAA U THOJIOB MO KPATHOU CBSI3U. AJUTHIIBHOE TAJIOTEHUPOBAHUE
no [lurnepy, MexaHu3M peakiuu.

2.4.11. KapOeHBbI - 4acTUIBI C ABYXKOOPAMHUPOBAHHBIM YTIEPOAOM. MeTo bl
reHEepUpPOBaHUS KapOCHOB U quraniokapOeHoB. CTpOEHUE CUHIJIETHBIX U TPUILIICTHBIX
kapOeHoB. [IpucoenrHenne 3TUX yacTull K ajgkeHaMm. CTepeoXxuMusi MpUcoeaNHEHUS.
[Toustue o kapbenounnax. [Ipucoenunenue kapoeHong0B Kk C=C cBs3HU.

2.4.12. Karanutuyeckas moJuMepHU3alliy aJKeHOB Ha Katanu3artopax [lurnepa-
Harra.

2.5. AnkagneHsl.

2.5.1. Tumnbl nueroB. CpaBHEHUE YCTOMYHMBOCTH JUEHOB PA3HBIX THIIOB.



2.5.2. 1,3-Ankanuensl. MeToapl CHUHTE3a COMPSDKEHHBIX AHEHOB. KpekuHr
aJKaHOB, JAeruaparamnus AuojoB. Kpocc-couetanue kak MeToJ cuHTe3a 1,3-IHEeHOB.
Crtpoenue Oyraauena-1,3, conpspkeHue 1BOHWHbIX cBsizen. n-MO 1,3-Oyranuena.

2.5.3. 'anorenupoBanue u  rujaporajoreHuposanue 1,3-nuenoB. MO-
QUTMWIBHOM  CHUCTEMBl. AJIIMIBHOE  yyacTwe, aumi-katuoH. 1,2- u  1,4-
[Ipucoeannenue 31eKTpOUIBHBIX areHToB K 1,3-mueHam. [loHsATHE 0O KHHETHYECKOM
U TEPMOJUHAMUYECKOM KOHTPOJIE PEAKIUH 3IEKTPOPUILHOTO MPUCOSAMHEHUS K
1,3quenaMm. OcoOCHHOCTM  XUMHYECKMX CBOHMCTB  1,4-gueHoB, 1,5-mueHOB
(neperpynnupoBka Koyma).

2.5.4. [lonatue 0 CHUHXPOHHOM TIPOLIECCE W TEPUIMKIMYECKUX PEAKIHIX.
KoHueniust coxpaneHusi OpoOUTATIbHON CUMMETPUU M TEOPUS TPAHUYHBIX OpOUTAICH.
[Toustue o B3MO u HCMO peareHTa W CHMMETPUST JTHUX OpOUTAIICH.
Knaccudpukanms MO 1o wuyuciay y3ioB: Tomojorus XIiokkens u  Mebuyca.
OpOuTanbHbBIN KOHTPOJIb B AJEKTPOIUMKIMUECKUX PEAKIUAX 3aMbIKAHUSI U PACKPBITHS
LUKJIa, WHULIUUPYEMBIX TepMUYecku U (oroxumuuecku. CTepeoXuMHUUYECKUE
paBUJiIa JJIsl AIEKTPOILUKINYECKUX PEAKIIHM.

2.5.5. Peakniun mwmkionpucoenMHeHWsT W WX kKinaccudukamumsa. KoHTpoib
OpOUTANBHON CUMMETPUH B TEPMUYECKUX U (POTOXMMHUYECKUX peakuusax [4+2]- u
[2+2]-tknonprcoe AMHEHNS.

2.5.6. Peaxnus [lunbca-Anbaepa Kak ojgHa W3 “MOIIHBIX peakmwmii” ([4+2]-
UKJIOTIPUCOSTUHEHHUE) JIJIST CO3/IaHMsI MMECTUWICHHOTO KA. Jluen u nuenodu. o-
XUHOAMMETAHbl B KA4€CTBE JHWEHOB, MX IeHepupoBaHue. Tunbl peakuuun Jlunbca-
Anbaepa: KapOo-peakius, reTepo-peakuus, 1,4-UMKI02TMMUHUPOBAHUE.

Perpopeakuusi.

2.5.7. Karanu3 B peakiuu [{unsca-Amnbaepa.
2.5.8. Crepeoxumus peaKunun Hunbca-Anbnepa, 3HJI0-TIPABUJIO.
PernocenekTMBHOCTh IUKIIOMPUCOEAUHEHUSI B CIIy4a€ HECUMMETPUYHBIX AUEHOB U

IUEeHO(pUIOB. PernocenekTMBHOCTh FETEPO-pEaKLIUU.



2.5.9. [lonsatue o eHOBOU peaknuu AJbaepa.

2.5.10. [Tonmumepuzanusi ajJKeHOB U JUEHOB (MOHHBIM, paJUKaIbHBIA U
KOOPJIMHAIIMOHHBIN MexaHu3M). Ctepeoperyisipple moiaumepsl. M3ompeHoBbIi
Kay4yK.

2.5.11. Anensl U KyMmyJIeHbl: OCOOCHHOCTH MPOCTPAHCTBEHHOI'O CTPOCHUS,
nzomepuzanus. ['mapupoBanue. DNEKTPOPHIBHOE TPHUCOSAMHEHHE K aJIeHaM:
rupaTanus, IpUCcOeANHEHNE XJIOPOBOIOPOAA

2.6. AJNKUHBI.

2.6.1. Ilpupona TpoitHOM CBsI3H, Sp-rUOpuaAM3aIys. MeToapl CHHTE3a aJKUHOB.
OnexktpoduiabHOE  TMPUCOCIMHEHME K  ajJKkuHaMm.  [aloreHupoBaHue U
TUAPOTAIOTEHUPOBAHUE  AJKUHOB. MeXaHu3M HM  CTEPEOXUMHSI  PEaKIIUU.
BoccranoBnenue ankuHOB 110 IIMC- M TpPaHC-aJIKeHOB. [wWapaTanus aJKHHOB.
CpaBHEHHME pEAKIIMOHHOM CHOCOOHOCTH aJKUHOB W QJKEHOB B  PEAKIUAX
ANEeKTpOPMIBHOTO TpucoenuHeHus. HykneoduibHoe MNpUCOSTUHEHHE CIUPTOB,
CUHTE3 BUHIIOBHIX 3(PHpOB.

2.6.2. CH xwucinotHocTh ainkuHOB-1. [lojgyueHue JUTHEBBIX, HATPUEBBIX,
MarHueBBIX M MEIHBIX IPOM3BOAHBIX AIKWMHOB-1. VX mpuMeHeHWE s CHUHTE3a
BhICIINX aikuHOB. KoHpmeHcanusi ankuHOB-1 ¢ ajpAerujiaMd W KETOHAMH TI0
dasopckomy. [lomyuenue nponapruioBoro cnupTa u OyTuH-2-auona-1,4 mo Pemnre.

2.6.3. 'uapobopupoBaHue aKMHOB, CHHTE3 allbJeTHU/IOB.

2.6.4. AueruiieH-aJuieHOBas meperpynmnupoBka. CMelleHne TPOWHOM CBS3U B
KOHIIEBOE TIONIO’)KeHHE ankuHa. OKHCIUTENbHAas KOHICHCAIUS TEePMHUHAIBHBIX
QIKWHOB B TMPUCYTCTBUU coyie menu. Kpocc-coderaHue apuirajgoreHujioB ¢

TepMUHAIBHBIMU ankuHamu (CoHorammpa).

2.6.5. lluknoonuromepusanus agaKUHOB.
2.7. 'anoreHankanbl, HYKJICO(PUIBbHOE 3aMEIICHHE Yy HACBIIICHHOTO aroMa

yriaepona.



2.7.1. Peakuuu HyKJI€0()UIBHOTO 3aMEIICHUS Y HACBHIIIEHHOTO aTOMa yriepojaa
KaK METOJ CO3JaHMs CBsI3ed YIIIEpOM-yIJIEepoJl, YIIEpOJ-TaJIOTeH, YIJIepOa-a3oT,
yraepoa-gocdop.

2.7.2. Knaccuukanusi MEXaHU3MOB  HYKJICO(DUIBHOTO  3aMEIICHHUS Y
HachlllleHHOTOo  atoma  yriaepoga (Sy1-  u Sy2-mexanusmbl). OCHOBHBIE
XapaKTEPUCTUKU OMMOJIEKYJISIPHOTO M MOHOMOJIEKYISIPHOTO MEXaHU3MOB.

2.7.3. 3aBUCUMOCTh ~ MEXaHU3Ma pPEAaKIUH OT CTPYKTYpPhl  HCXOJHOTO
coenunenus. [lonsitue  HykieoQUIbHOCTH U (GAKTOPBL,  ONPEACIISIONIIE
HykieopuiabHocTh pearenta. [Ipunnun XXMKO. Pons pactBoputens B Sy1- u Sy2-
npolueccax.

2.7.4. Peakuiun  HykieouibHOrOo  3amemieHus — Sy2-tumna.  KuHeTuka,
CTEPEOXUMHUSL.

2.7.5. [lpumepsl  peakuuii: MOJTYyYEHUE AaMUHOB, HHUTPUIIOB, 3(UPOB
KapOOHOBBIX  KHCJIOT, MPOCTBIX 3(QHUPOB, THOIPUPOB,  AJKUITAIOTCHHUIOB,
HUTPOCOEAMHEHUN U JAPYTHX KJIACCOB OPraHMYECKUX COEAMHEHUH. AMOHUICHTHbBIE
annoHbl. KuHeTnka u crepeoxumus Sy2-peakiuil. BnusiHue crpoeHus paaukana,
YXOMSIIENH TPYNIbl UCXOAHOTO CyOCTpaTa W MPHUPOABI PACTBOPUTENS HA CKOPOCTH
peakimu. Mexdas3Hbiii kaTanu3 B Sy2-Tipolieccax.

2.7.6. Metoasl CHWHTE3a aJKWITAIOTCHUIOB (QJIKWIXJIOPUAOB, OpOMHJIOB,
MOJIUJOB U (PTOPHUAOB) W3 CHUPTOB, aTKEHOB, aJKaHOB, JPYTUX ATKUITAJIOTEHUIOB,
ANKUJICYITH()OHATOB U JIP.

2.7.7. Peakniun Syl Tuma. Kunetwka, crepeoxmmus. 3aBUCHMOCTh Spyl-
npouecca OT MOPUPOABl  paauKala, YXOJsAUled Tpynmel W PacTBOPHUTEIS.
KapOokatnonsl, ¢GakTopsl, BIUSIONIME HAa HUX YCTOMYHMBOCTH. [leperpynmupoBku
KapOOKaTHOHOB.

2.7.8. Dnexrpodunbubiii kKaTtanu3 B Syl-peakiusax. [loHsTHE 0 MOHHBIX Mapax.
Tunbpl HOHHBIX TIAP U UX POJIb B PEAKIMIX HYKICO(PUIHHOTO 3aMEIICHHMS.

2.7.9. BuytpuMonekynspHas — paJdKalbHas  UUKIA3AlUS  alKeHWI- |
QJIKEHWJITAJIOT€HU OB M0/ JEHCTBUEM TPUOYTHIIONOBO-TUIPU/IA.

2.8. MetajutoopraHudecKue CoOeIuHEHUS.



2.8.1. Jlutuii- W MarHuHOpraHUYECKHe COCNWHEHUS, HUX TMOJy4YeHHE U3
opraHorajoreHujioB u Mertamia. Hcnonb3oBanue wmarHus Puke s cuHTe3a
MarHMMOPraHUYECKUX COEAUHEHUU. [lonydeHue IUTUHMOPraHWYECKUX COCHUHECHUU
peakiueld  OpraHorajoreHHIOB U OJOBOOPTraHMYECKUX  COCIMHEHUH  C
JTUTURANKUIAMU. 3aMeIlleHHe aToMa BOJOPO/ia OPraHMYECKUX CyOCTpaTOB Ha JIMTUH
(peakuus metamumpoBanus). lkana CH-KUCIOTHOCTH yriaeBOAOPOIOB.

2.8.2. CtpoeHne JIUTUHOPTraHMYECKUX COCAMHEHM: Kiactepbl. CTpoeHHe
MarHMmoprannyeckux coeauuenun. Papuosecue lllnenka.

2.8.3. Peakniun nUTHH- W MarHUAOPTaHWYECKUX COCAMHCHHWN C BOJOW,
KHUCIIOPOJIOM, TUOKCUIOM YIJIepOAa, allbJeruiaMHi, KETOHAMHU, CJIOKHBIMU d(UpaMH,
HUTPUIIAMHU, STIOKCUaMU, OPTO-3(prpaMu, TPETUUHBIMU aMUAMHU.

2.8.4. llonyuenne ankminOeH3010B 1o Bropiy-Ourtury m OudeHunoB 1o
Yibmany.

2.8.5. MenpopraHnyecknue peareHTbl B cuHTe3e. [lojaydeHue  JIMTHIA-
nuankwikynpatoB. Wx crtpoenue. Kymnparbl HHU3IIEro MOPSAKAa: TOMOKYIpaThl
I'mnmana, rerepokynparsl. Kynparel BbICHIEro MOpsiiKa: UAHOKYIpaThl. Peakuus
JUTUA-TAATKWIKYIPaTOB € aipjerujamMu. Peaknuu ¢ rajgoreHonpou3BOAHBIMU
Pa3UYHBIX THUMOB, 1,l-gUramoreHumaMu, anuiIrajJoreHuaMy, OKCHUpaHamu, o,f3-
HeTpeeTbHBIMU allbJICTUaMU U KETOHAMMU.

2.8.6. CTepeoceneKTUBHOCTh COUYETAHMSI C | -aIKeHUIITaIOTCHUTaMHU.

2.8.7. Cmeurannbie kymnpats! Tima [R'R°Cu]Li Ha OCHOBE aIKHMIALCTHICHHIOB,
AJKOKCHUOB U THOJIATOB Meau. VX mosiydeHue u ucroab30BaHuEe B CHHTE3E.

2.8.8. Peaknuu kpocc-coueTaHusi MarHuii-, IIMHK-, OJIOBO- U OOPOPraHUYECKUX
COCAMHEHUI C OpraHOTAJIOrE€HUJAMHU, KaTaJu3UpyeMble KOMIUIEKCAMU MaJlagus
(Xapam, Herumu, Cruine, Cy3yku). OKUCIUTEIbHOE MNPUCOCIUHEHUE -
BOCCTAHOBUTEIBHOE JTMMHUHUPOBAHUE KaK AJIEMEHTApHbIE aKThl B PEaKIMsIX Kpocc-
coueTtanus. CoueTaHHeapWINOIUI0B C TEPMUHAIbBHBIMU alikuHaMmu (CoHoraimpa).

2.9. CnupThl ¥ IPOCTHIE F(PUPHI.

2.9.1. OnHoaToMHBIE COUPTHL. MeToApl WX TOJYYEHUS €3  aJIKCHOB,

AJIKWJITAJIOTCHU 0B, Kap6OHI/I.HBHBIX CO€)1PIHCHPII>1, Kap6OHOBBIX KHCJIOT, CJIOXXHBIX



a¢upoB, okcupanoB. CporicTBa cuptoB. CriupThl Kak cinadsie HO-kucnotsl. CiupThl
Kak ocHOBaHus JIprouca.

2.9.2. Metoasl  TOJNy4eHHs]  OJHOATOMHBIX  CIOUPTOB U3  AJKEHOB,
ANKWJITAIOTCHUIOB, KapOOHUIILHBIX COCAMHEHHUH, KapOOHOBBIX KHCIIOT, CIIOKHBIX
3(UpOB, OKCUPAHOB.

2.9.3. 3aMelieHe TUAPOKCUIIBHOW TpPyNIbl CIOUPTOB Ha TaJOreH IOA
JCHCTBHEM TaJIOTEHOBOJIOPO/OB, TaJOTCHHIOB M OKCOTaloreHuaoB (docdopa.
PearenTsl permo- M CTEPEOCENEKTHUBHOTO 3aMELIEHUs THAPOKCHJTIA Ha TaJlOTeH.
Jleruaparaiusi CHUPTOB, 00pa30BaHKE AIKEHOB U MPOCTHIX 3(PUPOB.

2.9.4. HykneodunsHbie cBoiicTBa crnupToB. l[loilydeHne W UCIHOJIb30BaHUE
7(¢UpPOB HEOpPraHMYECKUX KUCIOT (cepHoi U (ochopucToil) B OpraHUYECKOM
cuntese.lleperpynnupoBka TpUaakuiIoBbIX 3PUPOB (HochHOpUCTON KUCTOTHI B 3PUPbI
ankuiahochoHOBBIX KUCIOT (ApOy30B) Kak IMOCIEIOBATEILHOCTh JIBYX pEaKIIHid
HYKJIEO(UIHLHOTO 3aMEICHUSI.

2.9.5. OkucieHne TEPBUYHBIX W BTOPHUYHBIX CIHPTOBIO aNBIACTHIOB U
KeTOHOB. PearenTsl okucieHus: Ha 6a3e coequHeHuit xpoma(VI), MexaHu3M peaxiuu.
OxucieHne ¢ MOMOIIBI0 JUMETHICYTh(OKCHIA: TTPEBPAIlIEHUE CTUPTOB M TO3WIIATOB
B alpACTHABl M KeToHBbL. Meroasl Modderra (IUIMKIOTEKCUIKAPOOIUUMHUT) H
Cgepna (TpudtopykcycHbit anruapua). CuHTE3 apoMaTHUYECKHX allbJCTUIIOB W3
OCH3WITAIIOTeHU/IOB Yepe3 YeTBePTHUHbIE aMMOHHEBBIE conu (Commuie).

2.9.6. Jlermaparamus CIUPTOB KaK METO/I TTOJIYUSHHUS MPOCTHIX 3(PUPOB.

2.9.7. IByxaTtoMHble cnupThl. MeTtonasl monyudeHusi. CBOWCTBa BHUIIMATIBHBIX
nuonoB. Jlermaparanust 10 aueHOB. [IMHAKOH-TMHAKOJIMHOBAS TMEPETPYIITUPOBKA.
OKHCIUTENTHFHOE PACIeIIEHUE BUITMHAIBHBIX TUOJIOB (MOHAS KUCIIOTa, TeTpaareTar
CBHHIIA).

2.9.8. IIpocteie  >¢upsl. Meroasl  cuHTe3a: peaknus  BuibsiMcoHa,
ATKOKCUMEPKYPHPOBAaHUE aJKEHOB, MEXKMOJICKYJISIpHAsT JACTUApATAIs CIUPTOB,
Cunrtes 1,4-nuokcana u Terparuapodypana u3 auosiaoB. KHUCIOTHOE paciierieHue
mpoctbix  3¢upoB. (OOpa3zoBaHUE TUIAPOKCHIEPOKCHUIIOB MPOCTHIX  I(PUPOB.

Komriekesl mpocThix 3(pUpoB ¢ KucaoTamu JIpronca, Coiau TpUaIKUIOKCOHUS.



2.9.9. Cunre3s KpayH-3(h)MpOB, UX IPUMEHEHHE B OPTaHUUYECKOM CHHTE3E.

2.9.10. Okcupanbl. Metoabl X MOMy4YeHUs. PacKpbITHE OKCHPAHOBOTO IMKIIA
noJi JeUCTBUEM HYKIIEO(UIbHBIX peareHToB. (MexaHu3M peakiuii, KUCIOTHBIN U
OCHOBHOM KaTajius).

2.9.11. Tuonel. IlomydyeHne M  BaXHEWIIME CBOMCTBA:  KHCJIOTHOCTD,
HYKJICO(PUIHHOCTh, OTHOIICHHE K OKHUCITUTEISAM. Tuod(pUpbI, TOIydeHUE COJeh
cyabdonus. Unuasl cepsl 1 ux peakuus ¢ anpaerugamu (Kopu-YaitkoBckuit).

2.10. Peakniuu >TUMUHUPOBAHUS.

2.10.1. Peakiun  PB-snumunupoBanusa. Knaccudukamuss MexaHu3mMoB — [3-
snumuHupoBanus. HanpaBnenue E2 »snumunupoBanusa. IlpaBuna 3aiiueBa u
['opmana. dakTopsl, ONpEEIsIONIYE HapaBIeHUEe dIUMUHUPoBaHus. CTepeoXumus
E2 snumunupoBanus: cun- u anmu-nipouecchl. Konkypenuus E1 u Syl, E2 u S\2
peakumii. DaxkTophl, BIMAIOIIME Ha 3Ty KOHKYpeHLUIO. lcmonap30BaHHME peakuui
ANMMUHUPOBAHMS B CUHTETUYECKOM MPAKTHUKE JJISl MOJYyYEHHUs AJIKEHOB, aJIKWHOB U
JTUEHOB.

2.11. ApoMaTtuyHOCTh. APOMATHYECKUE YTIEBOIOPO/IBI.

2.11.1. TIpombIlIIEHHBIE U JJAOOPATOPHBIE METO/BI MOTyUYEHUST apOMATUIECKUX
yrieBogopoaoB. Karanutuyeckuit pudoOpMHUHT HE(PTSIHOTO CHIPbS M BbLACICHHUE
apeHOB U3 NPOJYKTOB KOKCOBaHUS KaMeHHOro yrid. JlaboparopHble METOJbI:
peakuus Bropua-Burrura, Tpumepusaius MOHO- U AM3aMEILEHHBIX aJIKUHOB.

2.11.2. Crpoenue 6en3zona. ®opmyna Kekyne. CoBpeMeHHbIE TPEICTABICHUS O
cTpoeHuu OeH3ona. MonekymsipHble opOuTanu OeH30ya. AHHYJEHbl. AHHYJICHBI
apoMatnueckue U Heapomartnueckue. Konuenuums apomatuyHocTd. [IpaBuiio
XIOKKeNd Ui MOPOCTBIX MOHOLMKIMYECKHX aHHYJIEHOB. KOHAEHCHUpOBaHHBIE
apoOMaTUYEeCKHe YIIeBOJAOpOAbl: HadTamuH, (EHAHTPEH, AaHTpaleH, a3yJeH.
['eTeponukInYecKre MATH- U MIECTUYICHHBIE ApOMATHUYECKUE COENUHEHMS (TUPPOJL,
dypan, TnodeH, MUPUIUH) U UX OeH30-Mpou3BOAHbIE. Kputepun apoMaTUYHOCTH:
KBaHTOBOXMMUYECKUN (CpaBHEHHE BEJIIMYUH HSHEPryUU JEeNOKaIW3alMyd Ha OJUH P-

AJEKTPOH), TEPMOJMHAMHUYECKUN (TEIJIOTHl TUAPUPOBAHUS), CTPYKTYPHBIA H



MarHuTHBIA. [loHATHE 00 aHTHMAPOMATUYHOCTH. AHTHAPOMATUYHOCTH HA TMPUMEpPax
UKJI00yTaJeHa, aHMOHA UKJIONMPOIEeHa, KATUOHA IUKJIONEHTAIUEHUITHS.

2.11.3. ApomaTtnueckue KaTHOHbI U aHHOHBI C3-Cg M METO/bl T€HEPUPOBAHUS
ATUX HOHOB. KOHIIENINS apOMaTUIHOCTH JIJIs1 3aPsHKEHHBIX YaCTHII.

2.11.4. Karanutuueckoe TUapuUpoBaHue apeHoB. BoccTtaHoBieHue OeH3o0ma U
ero mpou3BoAHbIX N0 bépuy, BoccranoBnenune mo bepuy Hadramumua. OxucieHnue
AIKWIOEH30JI0B U KOHJICHCHPOBAHHBIX apEHOBIO KapOOHOBBIX KHUCIIOT, aJIbJETH]IOB,
KETOHOB.

2.11.5. CBoOOAHO-paUKaTIBLHOE TAIOTEHUPOBAHUE AIKHIIOCH30JIOB.

2.12. Peakuuu 37eKTpO(PHIBHOTO 3aMEICHUS B ApOMaTUUECKOM PSITY.

2.12.1. Knaccudukanusa  peakuuii  apoOMaTHYECKOro  3JIEKTPOPHIHHOTO
3amemieHus. OOmuMe TMPEeACTaBIEHUS O MEXaHU3ME peakluid apoMaTHYeCKOTO
ANEKTPOPHUIBLHOTO 3aMeleHus], KHHETHYeCKU n30TonHbIN ddext. [IpencraBnenue
0 6— U T—KOMIUIEKCaXx.

2.12.2. 3oTtonHeIi  0OMEH  BOAOpOAa  KaK  MPOCTEHIIAs  peakius
ANEKTPOPHUILHOTO 3aMelIeHUsl. APEHOHUEBBIE HOHBI KaK MOJENb IEePEXO0IHOTO
COCTOSIHUSL PEAKIUU dJIeKTpopuiabHOro 3ameienus. [loctynar Xsmmonaa. Bausinue
3aMECTHUTEIIS Ha CKOPOCTh M HAMPaBIIEHUE MIEKTPOYUIBHOTO 3aMEICHHUS.

2.12.3. UnnyktuBHBIE W Me30oMepHBbIe 3¢ (deKThl 3amecTuTeneii. DakTopsl
napuuanbHbIX ckopocTeld. CormacoBaHHAas M HECOTJIACOBAHHAS OPHEHTALIA.

2.12.4. HutpoBaHue apoMaTHYECKUX COEIWHEHUN. HuTpyromue areHTHI.
MexaHu3M peaknuy HUTpOBaHUsA. HutpoBaHme OCH30J1a M 3aMEIICHHBIX OCH30JIOB.
HutpoBanue  Oudenuna, wHadranmuna u  apyrux  apeHoB.  [lomydyeHue
nosmHuTpocoequHeHui. [lonsTne 00 uWICco-aTake W WICO-3aMEIICHUU B PEAKIUU
HUTPOBAHMS.

2.12.5. CynspupoBanue apomatudeckux coenunenuit. Cynbdupytromme
areHTel. Mexanu3Mm peakund. KuHeTnueckuii M TEpMOAMHAMHUYECKUN KOHTPOJIb B
peakiusax cyidbQupoBaHUsS Ha TpuMepe cylbpupoBanus QeHona U HadTaaMHa.

[IpeBparmienus Cyab(Orpymib.



2.12.6. T'anorenupoBanue (XJIOpUpOBaHHE U OpomMupoBaHue) OeH3oma u
3aMEIIeHHBIX MPOU3BOAHBIX OeH3oma. ["asorenupytonme areHTol. ['anorenupoBaHue
KOHJICHCUPOBAHHBIX apeHOB U OudeHwnia. MexaHu3M peakudd W TOpUpoja
AMEKTPO(PHIIBHOTO areHTa TajmoreHupoBaHus. MomupoBanue apeHoB. [Ipowm3BogHbIe
MOJIMBAJICHTHOTO Mo/a. Beegenue ¢propa B apoMaTHueCKUE COSTUHEHUS.

2.12.7. Peakiuu ~ anmkmiaupoBaHust — apeHoB 1o  @puaemo-Kpadrey.
AJIKUIIMpYIOIIME areHThl, MexaHu3M peakuuu. [lonmankunupoBanue. Peakiuun
U30Mepu3aluu B mpolneccax ankuiaupoBanus 1o Dpuaemo-Kpadrey. Cunres
TUAPUIMETAHOB U TPUAPUIIMETAHOB.

2.12.8. AtunmupoBanue aperHoB 1o Dpuaemo-Kpadrcy. Auunupyromiye
areHThl. MexaHu3M peakuud. PermocenekTMBHOCTh alMIMPOBAHUS B O- U II-
MTOJIOKEHUS. DnexkTpopuIbHOE dbopmIIIpOBaHTE apCHOB: peareHThI
bopMHUIIMPOBaHUS, MEXAHU3M PEAKIIMN U TPUMEHEHUE UX B OPTAaHMYECKOM CHHTE3E.

2.13. HykneodunpHOE apoMaTHIECKOE 3aMEIICHHE.

2.13.1. OOGmme MIPEICTABIICHUS 0 MEXaHU3Me apOMaTUYECKOIO
HYKJICO(PMIBHOTO 3aMEIICHHUS.

2.13.2. Mexanu3am mnpucoeauHeHus-otmeruieans (SyAr). Ilpumepsr  SyAr
peaKkiMii ¥ aKTUBHUPYIOIIEE BIUSHUE OJIEKTPOHOAKIIENTOPHBIX 3aMECTUTENCH.
AHUOHHBIE G-KOMIUIEKCHl Meiizenreiimepa u ux crtpoenue. Mcnonb3zoBanue SyAr
peakuii B OPraHMIEeCKOM CHHTE3E.

2.13.3. MexaHu3M OTHICTUICHUS-TIPUCOCAMHEHHSI HA TpPUMEpE MPEeBpaIlCHUs
raJIoreHOCH30JI0B B (DEHOJBI U apoOMaTHYECKUE aMUHBI. MeToapl TeHEpUPOBAHUS U
dukcamnuu neruapodensona. CTpoeHue AeruapooeH3oma.

2.13.4. Spl-Mexanu3m  apoMaTUuecKOro HYKJICO(DUIBHOTO 3aMelieHus B
peaKIMsIX THAPOIIH3a KATHOHOB apeHINAa30HMS.

2.13.5. Mexanusm Sgyl B apomaTHueckoM psiy M 00JIaCTh €ro MPUMEHEHHS.
NuunurpoBanne HOH-paJUKAIIBHOM LIETIN.

2.14. Anpneruabl U KETOHBI.

2.14.1. MeTonpl CHHTE3a albJCTHI0B M KETOHOB M3 aJIKCHOB (0O30HOJIHU3),

ankuHOB (ruapoOopupoBaHue, peakius KyuepoBa), cnupToB (OKHCIEHHE) U



MTPOU3BOAHBIX KapOOHOBBIX KUCJIOT (Ha OCHOBE METAIUIOOPTaHUYECKUX COETUHEHHN).
[Muponusz comelt  kapOOHOBBIX  KuchoT. ['mapodopmuivpoBaHue  aJIKEHOB.
[IpombllivieHHOE  TONyYe€HHE  YKCycHoro  anpaeruga  (Bakxep-mpouecc) wu
dopmanbaeruaa. AmpuinpoBanue U GOPMUITHPOBAHUE APEHOB.

2.14.2. HykneodunbHOE TPUCOETUHEHUE K KapOOHWUJIBHOW TPYINE BOJBI,
CIIUPTOB M THOJOB (KHUCJIOTHBIA M OCHOBHOM Karanu3). 3amuTa KapOOHUIIbHOU
TPYIIIIBL.

2.14.3. AnpbTepHUpPOBaHHWE  JIOHOPHBIX W aKLUENTOPHBIX  aTOMOB B
amudatndeckoit memm (3eebax). OOparieHue MOIIPHOCTH KApOOHHMIIBHOTO aToMa
yraepoga (xonmeniusi Umpolung). HeycroitunBocTh anui-anHnoHOB. beH3onmHoBas
KOHJICHCAIUs, HMCIOJIb30BAHUE JUTHEBBIX cojied 1,3-AUTHAHOB W MPUCOEIUHEHUE
alnbACTUIOB K ,B-HenpenenbHbIM KapOOHWIbHBIM coeauHeHusm (Llterrep) nms
peanuzanmu Umpolung. [Ipumenenue 1,3-muTHaHOB MJIS CHUHTE3a QJIbJIETHAOB U
KETOHOB. AIICTWJICHU-UOH KaK CHHTETUYCCKUN SKBUBAJICHT alWI-aHUOHA (peaKIus
Kyueposa).

2.14.4. TlonyyeHue OUCyIb(MUTHBIX MPOU3BOJIHBIX, LUAaHTUJIPUHOB
(OKCMHUTPHWIJIOB) W alETWIEHOBBIX CIHPTOB. B3aumMmopeicTBue KapOOHWIBHBIX
COCIMHEHU € aMMHUAKOM(YpOTPOIHMH), TEPBUYHHIMA W BTOPUYHBIMU aMHUHAMHU.
EnaMuHbl, X moy4eHUE W ankwimpoBaHue. OKCUMBI, THIPA30HbI, apUITHIPAZOHBI.
Peakimu kapOOHUIBHBIX COEAMHEHUN C METAJUIOOPTAaHMYECKUMU PeareHTaMH.

2.14.5. Keto-eHoyIbHAsT TayTOMEpHs KETOHOB. EHOJBI KETOHOB B peEaKIMIX
raJIOTeHUPOBAHUSA, HW30TOIMMHOTO OOMEHa M paleMHU3alid XHUPAJbHBIX KETOHOB.
KucnoTHbIM 1 OCHOBHOM KaTau3 3TUX PEAKIUU.

2.14.6. Enonar-uonsl. MeToapl TEHEPUPOBAHHS EHOJIATOB C  IOMOIIBIO
QJIKOTOJIITOB W aMHJOB MICNIOYHBIX METauIoB. [IpuMeHeHne MpOoCTPaHCTBEHHO
3aTPpyAHCHHBIX aMuJ0B. [lolydeHHe €HONATOB W3 CHUJIWIOBBIX 3(QHUPOB EHOJIOB
(Ctopk) u o,B-HenpenenbHBIX albJeTUI0B U KETOHOB. CTpOo€HHE EHOJSTOB
(omuroMepHbIe CTPYKTYpbl). KHHETHUECKH- U TEPMOJIMHAMHYECKH KOHTPOJIUPYEMBIE

MMpOoHICCChbl CHOJIN3AINH, YCJIOBHUA UX OCYIICCTBICHH.



2.14.7. AnxunupoBaHue €HONATOB. BiusHue MNOJISIPHOCTH PacTBOPHUTENS HA
perrocenektuBHocTh mponecca (O- u  C-ankunupoBanue). [lpunnun XMKO.
PaBHOBecue mMexay o,- u  [B,y-eHOHaMH. AJIKUIMPOBAHUE U allUJIUPOBAHUE €HOJISAT-
noHoB. Mcmonp3oBanne (GOPMHIBHBIX (THIPOKCUMETHUIICHOBBIX) MPOW3BOAHBIX JIJIS
PErHOoCeNeKTUBHOTO AJIKMIIMPOBAHUS KETOHOB.

2.14.8. Keto-enonpHast Ttaytomepus 1,3-nuketoHoB u 1,3-ketosdupoB Ha
npuMepe aleTWIaleTOHa U alleTOyKCycHOro 3¢upa. HuTposupoBaHue KETOHOB U
peakiusl ¢ TMOKCUIOM CeJIeHa.

2.14.9. BzaumojeicTBHe KapOOHWJIBHBIX COCIMHCHHH C wiauaamu ¢docdopa
(peakmust Buttura). O6macth npuMeHEHUs peakuuu Butrura B opraHM4ecKoM
cuHTe3e. MexaHu3M U CTePEOXUMHUS peakiuu. MeTo bl nmonydeHus: uinaoB gocdopa.
Peakums Yanaceopra-XopHepa-OMMOHCA Ha MPUMEPE MCIIOIB30BaHUS TPUITHIOBOTO
sa¢upa hochOHYKCYCHON KUCIIOTHI.

2.14.10. BoccTaHOBJICHHE albJETHIOB W KETOHOB 0 CHHPTOB U AJIKaHOB.
Peakuun Kwxuepa-Bonbpa u KnemmeHcena. BoccraHoBuTenbHas IuMepU3alUs
KETOHOB 10  BHUIMHAJBHBIX  JUOJOB. Peakuwu  TuapuAHOTO  MEpPEHOca.
Boccranosnenue no Meepgeiiny-Ilonnnopdy-Bepiiero.

2.14.11. /lucriponiopIiimOHUPOBaHKE adbACTHA0B 1Mo KaHHUIIIApO (MEXaHHU3M).
[lepexpectnass peakuuss Kannunumapo. BoccraHoButenbHOe — aMUHHUpPOBaHUE
KapOOHUJIBHBIX COeIMHEHUHN. B3aumoaeiicTBre anbaeruoB U KETOHOB ¢ (hopMUaTOM
amMmonus (Jleikapr).

2.14.12. BocCTaHOBJICHHE abJACTUIOB U KETOHOB KOMIICKCHBIMHU THAPHIAMU
ATIOMUHUSL U oopa: JUTUHAATIOMUHUUTUIPUL, ooporuapun  HaTpus,
ATKOCHUAITIOMOTHIPU/IBI. XE€MOCEIIEKTUBHOCTh BOCCTAHOBJIEHUS AJTKOKCU-THAPUIAMHU
amomuHus. [lonsitue o cyneprunpuaax (rugpuasl 6opa): L- u LS-cenextpuabl kak
CTEPEOCETEKTUBHBIE BOCCTAHOBUTEH.

2.14.13. Oxucnenue KapOOHUJIbHBIX COCIMHEHN. AYTOOKHUCIICHHE.
Oxkucnenue KETOHOB Iepkucioramu no baiiepy-Bummrepy. CrepeoceneKTUBHOCTD

pEeaKINH.



2.14.14. AnpnionpHasi ~ KOHJEHCAIlMsA, €€  MeXaHu3M. BHyTpu- u
MEXMOJIEKYJIsipHass peakiuu. Jleruapartanus anbaosied Kak METOJ CHUHTe3a d,[3-
HEHACBIIIEHHBIX ~ KapOOHWJIBHBIX  coeAuHeHWe.  llepekpecTHass — anbaoibHas
KOHJICHCAITMsI apOMaTUYECKUX aJbJACTUIOB WU (popmanbaeruaa ¢ anudaTrnaecKuMu
anpAEruaMd U KETOHAaMU. PErrocereKTUBHOE TOJIyYEHUE JIMTUEBBIX EHOJSATOB
(mprMEHEHHE MPOCTPAHCTBEHHO 3aTPyIHEHHBIX OCHOBAHMI) W WX HCIOJH30BaHUE B
HaIpaBJICHHON anbA0JbHON KoOHAeHcauu. KonaeHcanusi CUuanmioBbiX 3(PUpoB €HOJIOB
c anpzierugamu 1 keronamu (Mykasma).

2.14.15. KonaeHcarusi anpACTUIOB (KETOHOB) W COCIMHEHHH C «aKTHBHOM
MeTuIIeHOBOM rpynoi» (KueBenarens).

2.14.16. AMUHOMETIIIMPOBAHUE ANIBJIETHIOB U KETOHOB 10 ManHuxy. Peakius
albJACTUJOB M KETOHOB C IIMHKOBBIMH TMPOU3BOJHBIMU  CJIOXHBIX 3(DUPOB
(Pedopmarckuit). beHzonHoBasi KOHJIEHCALUSI APOMATUYECKUX aJIbJIETHIO0B, 00JIaCTh
MIPUMEHEHUS U MEXaHU3M peakiuu. ConpspKeHHOE MPUCOSTUHEHUE SHOJISITOB K o, [3-
eHoHaM (peakuus Muxasms).

2.14.17. a,-HenpenenbHple aabAeTU/ibl U KETOHBL. METOAbI MOJYYEHUS:
KOHJICHCAIlMW, OKUCJICHUE AJUIMIIOBBIX CIUPTOB, U Jp. ComnpshkeHue KapOOHWIBHON
IpyNnbl € JBOWHOW  yIJIEpOA-YraeponHOW cBsizbto. Peakumm 1,2- u  14-
MIPUCOEAUHEHUS JTUTUUOPTAaHUYECKUX COCAVMHEHUN, TPUAIKUIOOPAHOB, JUATKWI- U
JTUAPUIIKYITPaTOB, aMUHOB, UAHUCTOTO BOAOpOJA, raJIOr€HOI0OPOOB.
DNoKCUIUpPOBaHUE 0, BHETPECIbHBIX KeTOHOB 1m0 cBsizu C=C.

2.14.18. ConpspkeHHOE TPUCOCIWHEHUE EHOJSTOB K  O,p-HempeaeNbHbIM
ampaerujaMm M KeroHaMm. Ero permocenektuBHOCTh. KonaeHcamus no Muxasmro.
Mexanusm peakuuu. JJoHOpbe! M akuentopsl Muxasns. KaranuszaTopsl peakuuu, ee
obpatumocth. Perpo-peakuus.  BpiOop onTUMaibHOM KOMOMHAIIMU PEareHTOB.
Enamunbl kak noHopsl Muxasns. Tepmuueckass peakuus Muxasns. OcHoOBaHUS
ManHuXa 1 Ipyrue CUHTETUYECKUE SKBUBAJICHTHI aKIIENTOPOB MuxanJis.

2.14.19. Peakuuu anHenupoBaHusi. Bapuant PoOuncona. Ilpumenenue B-
XJIOPKETOHOB M OCHOBaHMM MaHHuXxa. EHaMUHBI B peakiMsaX aHHEIUPOBAHUSL.

2.14.20. Criupo-aHHEIUPOBAHUE YEPE3 AMOKCHUIBI (C TIOMOIILIO UIIUJIOB CEPHI).



2.15. KapO6oHOBBIE KHCIIOTHI.

2.15.1. Tlonnyyenue kapOOHOBBIX KHUCIOT OKHCIEHHUEM CIUPTOB, alIbJICTHUIIOB,
AJIKEHOB, aJTKUIIOCH30JI0B. [ MApOIN3 HUTPUIIOB U IPYTUX MPOU3BOAHBIX KApOOHOBBIX
KUCJIOT. CHHTE3bl Ha OCHOBE METAUIOOPTaHWMYECKUX coeauHeHuil. CHHTE3bl Ha
OCHOBE MaJIOHOBOTO 3(dupa. [IpomblllIeHHOE MOJyYeHUE MYpPaBBUHOM M YKCYCHOM
KHCJIOT.

2.15.2. Ctpoenne kapOokcwibpHOW rpymmbl. (OOpa3oBaHWE  acCOIMATOB.
Hucconuanusi KapOOHOBBIX KHUCIOT, 3aBUCHUMOCTh KOHCTaHTBI JIUCCOIMAIIMU OT
IIPUPOJIBI 3AMECTUTEIIEH.

2.15.3. Peakiuu kapOOHOBBIX KUCIOT. JlekapOOKCHINpOBaHUE, TUPOIIU3 COJICH,
rajjoreHupoanne 1o  ['emmro®@onerapay-3€IMHCKOMY.  OJIEKTPOJIU3  COJIEH
kapOoHOBbIX KUCHOT (Konb0e), cuHTe3 ankuiaOpoMUaAOB U HOJUAOB MO XYHCIUKKEDY.
HenpenenbHble KapOOHOBBIE KHUCIIOTBI: aKpUJIOBas, METAaKpUJIOBas, OJIEMHOBA,
amurananHoBas. VX cBoricTBa M npuMeHeHne. HezaMeHnMbIe dKUPHBIE KACIIOTHI.

2.15.4. TIpou3BoaHbIE KapOOHOBBIX KHCIOT: AHTHUAPHUIBI, TaJIOTCHAHTHIPHUIBI,
CJIOKHBIE 3QUPBI, aMUJIbI, HUTPUIIBI, COIH. VX B3aUMHBIE IEPEXO/IBI.

2.15.5. I'aorenaaruapuapl. [lomydenrne ¢ moMoIpio rajgoreHuaoB docdopa,
TUOHUJIXJIOpUAA, OKcanmixyiopuaa. CBoilcTBa rajloreHaHruAPUIOB: B3aUMOIEHCTBUE
C HykjJIeo(pUIbHBIMH peareHTamMu (BOJa, CHOUPTHl, aMMHAK, AMHHBI, THIPa3uH,
METaJUIOOpPTraHUYEeCKUe coeAuHeHus1). BoccTaHoBieHHe [0  anbAeruioB (IO
Po3zenMyHny ¥ KOMIUIEKCHBIMM  THUApPUAAMU  METAUIOB). B3aumopeiicTBue
rajOTeHaHTUJIPUI0B C JUA30METaHOM (peakiust ApHaTa-JucTepTa).

2.15.6. Cnoxnbie dhupbl. MeToasl MONMy4YeHUS: dTEpUPUKAIMSI KapOOHOBBIX
KUCIIOT (MEXaHW3M), allUJIUPOBAHUE CIHUPTOB M AJIKOTOJSTOB AlMIITaJIOTEHUIAMU U
aHTUIpUIAMU, AJIKWIMPOBAaHUWE KapOOKCWIAT-aHHMOHOB, pEAaKIUU KUCIOT C
IMa30METaHOM, aJKOTOJIU3 HUTPUJIOB. JIaKTOHBI M MeTonbl WX cuHTe3a. CuHTe3
opTo3pupoB. Peaknuu CiloXKHBIX 3GUPOB: TUAPOIU3 (MEXaHU3M KHUCIOTHOTO H
OCHOBHOI'O  KaTajiu3a), aMMOHOJIM3,  MepedTepuPuKalus,  peakluuu  C

MCTAJNIOOPTaHNYCCKUMHU COCIUHCHUAMMN, BOCCTAHOBJICHUC A0 CIIMPTOB K aJIbACTHUAOB.



2.15.7. Auruapuasl. MeTosbl OJyYeHUs: AeTHApaTalus KUCIOT C TMOMOIIBIO
neHTokcuaa gocdopa U PrasieBoro aHruApUIa; aAlMIMPOBAHUE COJIEH KapOOHOBBIX
KHUCIIOT XJIOPaHTUAPUIaAMU. Peakiinu aHTupui0B KUCIIOT.

2.15.8. Kerennl. IlomyueHnue, cBoWicTBa UM TNPUMEHEHHE B KayecTBE
AIUIMPYIOLIUX areHTOB.

2.15.9. Hutpunbl. MeToasl ToONMydeHUs: JAETHApaTalvs aMUIOB KHCIOT (C
nomonipio P,0s, SOCI,, POCI;), ankunmpoBaHue aMOHMJIEHTHOTO IMAHH]I-HOHA
(ucnonb3oBanue MexdazHoro karanuza). (CBoOHCTBA HUTPWIOB:  THAPOJIH3,
BOCCTAHOBJICHUE KOMIUIEKCHBIMU THUAPHJIAMH METAJUIOB 1O aMUHOB U AJIbJETHJIOB,
B3aUMOJEHCTBUE CO CHOUPTaMU, aMHUHAMHM (CHHTE3 aMUIMHOB), MAarHuii- u
JUTUHOPTraHUYECKUMHU COETMHEHUSIMMU.

2.15.10. AMuael. MeToasl TIONYYCHHS: alWIAPOBAaHUE aMMHaKa W aMHUHOB,
OUPOJIU3 KapOOKCUIIATOB aMMOHUSI, CUHTE3 U3 HUTPUJIOB, U30MEPHU3aLUsi OKCUMOB IO
bekmany. CuHTE3 UHMKIMYECKHX aMHUJIOB - JlakTamoB. (CBOWCTBAa: THUIPOJIU3,
BOCCTaHOBJIEHHE 10 aMUHOB. Jlernnpartanus amuaos. [leperpynnupoBku ["'opmana u
Kypuuyca. [IoHsATHE O CEKCTETHBIX MTEPErPYNITUPOBKAX.

2.15.11. CnoxunoadupHass koHnmeHcarus Kusiisena. MexaHu3Mm  peaxiuu.
[lepexkpecTHass KOHACHCAIMS CIOXHBIX d(DUPOB ¢ dpupaMu IIaABEIEBOM, YroJIbHOU
KHUCJIOT WX € 3(pupaMu apoMaTHUECKUX KUCIOT. BHyTpuMoeKysipHast KOHJAEHCAus
CJIOXHBIX 3(PUPOB JBYXOCHOBHBIX KUCHOT no Jukmany. KoHaeHcanusi KETOHOB €O
CJIOHBIMH ddupamMu Kak MeToj cuHTe3a 1,3-mukeToHoB. CHHTE3BI C alleTOYKCYCHBIM
s¢upoM.  ANLWJIOMHOBAasS  KOHAEHcAMs  CIOXHBIX  3pupoB. I[IpuMeHeHue
TpuMeTuiIxjJopcunada. CHHTE3bl C MaJOHOBBIM U alleTOYKCYCHBIMHU 3(upamu:
NoJTy4yeHue KapOOHOBBIX KHCIIOT U KETOHOB.

2.15.12. CuHTe3 1 CBOWCTBAa OPTaHUYECKHUX MPOU3BOIHBIX YTOJBHON KHUCIOTHI
— a¢upos, xnop3pupos, kapdbamaroB. ['yaHuauH, ero ocHOBHOCTh. KcaHTOTeHaTHI.
I'eTrepokymyniensl: u3o0IMaHATHl (MOJydeHUE), Kapoomuumuabsl. Mx cBoiicTBa u
UCIOJIb30BaHue B cuHTe3e. CUHTE3 N301[MaHATOB.

2.15.13. JIByXOCHOBHBIE =~ KapOOHOBBIE  KHCIOTBl. ~ MeTonpl  CHHTE3a:

OKHCIIUTCIbHOC PACHICIIVICHUC HHUKIIOAJIKCHOB W HUKIIMYCCKHUX KETOHOB, OKHUCJICHHC



MOJTMATTKIJIOEH30JI0B ¥ KOHJACHCHUPOBAHHBIX apOMATHYECKUX COeMUHEHUH. | aBHbBIE
NpelCTaBUTENIM: [IaBejeBas, MAaJOHOBas, SHTapHas, aJuNuHOBas, ¢Tanenas,
TepedTaneBast KUCIOTHI. [IpOMBIIIIIEHHBIE METO bl TIOJTYUYEHHUS.

2.15.14. OcoOCHHOCTH TOBENCHUS MIABEJICBOM W MAaJOHOBOW  KHCJIOT.
HusTuiiokcanatr B CIOXKHO3(pUPHOW  KOHJeHcauuu. JlexkapOokcuimpoBaHUe
MaJIOHOBOM KHCIIOTBI M €€ MCIOJb30BAHME B KOHJCHCAUUSAX C albJeTruamMu
(KueBenarens). ManoHOBBIE 3(up W CHHTE3BI Ha €r0 OCHOBE: ATKWIMPOBAHHE
HATPUEBOTO MPOM3BOJAHOTO  AJKUJITAIOTEHHJIaMH U  akienTtopamMd Mwuxasis.
JlekapOOKCHIMPOBaHHE  MPOU3BOJAHBIX  MAJIOHOBOrO 3puUpa B  MPUCYTCTBUU
HykieouibHOro kKartanuzatopa (mMeton Kpamuo). AHTuUapusl SHTapHOM KUCIOTHI U
ero KonjaeHcamus ¢ apoMarmyeckumu anpaerugamu (Ilepkun). Cykuuaumuma, N-
OpOMCYKUMHUMHMJI, €ro IpPUMEHEHUWE B CHHTE3€e. AJIUIHMHOBAs KHUCJIOTa, €€
paKTUYECKOe TNpUMEHEHHE (HaiyioH). BHyTpuMmonekymsipHas ClIoKHOdGUpPHAs
KoHeHcanus ([lukman). AlMIIONHOBAsT KOHJEHCAIMS 3(DUPOB TUKAPOOHOBBIX KUCIIOT
KaK METOJI CHHTE3a CPEJHUX LIMKJIOB U MAKPOLMKIIOB.

2.15.15. TIpoMbINUIEHHBIE METOJBI TOJIy4eHHs (TajieBol U TepedTaieBon
KHCJIOT, (pTasieBoro anrujapuaa. GraauMuj: ero nosxydeHue, NpUMEHEHHE B CUHTE3€
NEPBUYHBIX AMUHOB U JIJIS1 CO3/IaHUS 3aIUTHl IEPBUYHON aMUHO-TPYMIIBI.

2.15.16. o,B-HenpenenpHple TBYXOCHOBHBIE KHCJIOTHI, METOJBI WX CHHTE3a:
neruaparanust PruipoKCUKUIOT, koHAeHcanuu [lepkuHa (CMHTE3 KOPUYHBIX KUCIIOT)
u KneBenarens, peakuus Burura.

2.15.17. CpoiicTBa 0,p-HETpeAeIbHbIE JABYXOCHOBHBIX KHCIIOT: PEaKIUH
npucoequHeHus 1o JaBodHOM cBsizm C=C (Bkiroyas peakiuio Muxans),
U30MepHU3alns MajlenHOBOM U (GymapoBoi KuciaoT. CTepeoXuMusi MPUCOCTUHECHHUS
rajoreHa W rujpokcuiupoBanus mno IlpunexaeBy (mepkuciorsl) U 1o Barhepy
(mepmaHrasar).

2.15.18. Bpomo- ¥ MOAOJAKTOHU3AIMS HEMPEeAeIbHbIX KapOOHOBBIX KHUCIIOT B
MPUCYTCTBUU OCHOBAHMUSI.

2.15.19. ManieuHOBBIN aHTUIPHUA, AalleTWICHIUKApOOHOBAas KHUCJIOTa W €€

JTUMETHUIIOBBIN 3(Up KaK TUEHODUIIBI.



2.16. HutpocoenuneHus.

2.16.1. Anudarnueckuen apoMaTHyecKue HUTpocoeauHeHus. VX monydeHue
U3 aJKWITAIOreHU0B (aMOUJEHTHBIM XapakTep HUTPUT-UOHA) W HUTPOBAHUEM
apeHoB. CTpoeHue HUTPO-TPyNIibl (ME30MEPHUs).

2.16.2. CH-KucnotHoCTh M TayTOMEpHUs HUTpOajIKaHOB. BoccTaHoBiieHHE B
amMuHbl. HHUTpOHOBBIC KHCIOTHI W TPUMEHEHHWE WX COJeH B KOHJICHCAIUUA C
anpaeruaamu (AHpu). BoccTaHOBIEHHE HUTPOAPEHOB B KUCJIOW M IIEIIOYHOU Cpelie.
[IpomexxyTouHbIE TPOAYKTHl BOCCTAHOBJICHUS HUTPOTPYIIBI (HUTPO30COCTUHEHUS,
apUITUIPOKCUIIAMUHBI,  a30KCH-, a30-, TujapazocoeanHeHus). CeneKTUBHOE
BOCCTaHOBJICHHE HUTPOTPYIIIBI B JUHUTpOoapeHax. beH3uamHoBas neperpynmnupoBKa.

2.17. AMuHBI.

2.17.1. Knaccudukanus aMuHOB. METOABI TOMYyYCHHS: AIKUIHMPOBAHUC
amMmMuaka 1 amuHOB 1o ['odmany, ¢pranumuna kamusa (['aOpusnb), BOCCTaHOBJICHHUE
a30TCOJICPKAIINX MPOU3BOIHBIX KaPOOHUIBHBIX COCTUHEHNUN W KapOOHOBBIX KHCIIOT,
HUTPOCOEAMHEHUH, HUTPWIOB. [leperpynmupoBKyd aMHIIOB W a3uJ0B KapOOHOBBIX
kucnoT (['odpmana, Kypuuyc). BoccranoButenbHoe aMUHUPOBAHUE KETOHOB, B TOM
yucie no JleikapTy (B3anMoiecTBUE KETOHOB ¢ ()OPMUATOM aMMOHMS).

2.17.2. AMunbpl  kak  ocHoBaHusi. CpaBHEHHWE  OCHOBHBIX  CBOMCTB
anupaTHICCKUX W apOMaTHYCCKUX aMHWHOB. BiusHWE HAa OCHOBHOCTH aMHHOB
3aMECTUTENIC B apOMATUYECKOM sijipe. ANKHIMPOBAHWE W AIlMJIMPOBAHHE AMUHOB.
Tepmuueckoe pas3ioKeHUWE TUIPOKCHAOB TeTpaalkuiaMMoHus 1o ['odmany.
Nnentudukamus W pa3feieHne MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMHUHOB C
nomolielo 0ensoincynbdoxiopuaa (mpoda Xuncoepra). Cynbdamuanbie mpenaparsl.
OxuciieHHe W TaJIOTEHUPOBaHWE aMHHOB. [lomydeHuWe  W3OHUTPUIIOB, UX
BOCCTAHOBJICHHUE U TUIPOIIH3.

2.17.3. Peakiuu  37€KTPOPMIBHOTO 3aMeIlIeHUs B OEH30JbHOM  KOJIbIIC
apOMaTHYECKMX aMHHOB: TaJlOTCHHpPOBaHWE, CyJb(QUpOBaHHWE, HHUTPOBAHUE,
anuIMpoBaHue, (HOPMIUTHPOBAHKE. 3aIIUTa aMUHOTPYTIIIHL.

2.17.4. B3auMOAEUCTBUE TEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMHHOB C

A30TUCTOU KUCJIOTOM.



2.18. JlnazocoequHeHHS.

2.18.1. ApomaTudeckue  aAMA30COEAWHEHHUs.  Peaknuu  1Ua30THUPOBaHUS
NEPBUYHBIX APOMATUYECKUX AMHUHOB. YCJIOBHUSI TMA30THUPOBAHUS B 3aBUCUMOCTH OT
CTpOSHHS aMHWHA. MexaHu3M, Mpupoja HUTpo3upyromiero areHra. CTpoeHue u
YCTOMYMBOCTh coJied auazoHus. Terpadtopobopatel u rekcadTopodocdaTs
apeHIMa30HMUs. CrabunbHbIC KOBAQJICHTHBIC dhopmbI JIMa30COEIMHECHUI.
KucinoTHOOCHOBHEIE paBHOBECHS C YI4aCTHEM KaTHOHA apCHIUA30HMUS.

2.18.2. Peakiuu apoMaTHYECKUX JUA30COCAMHEHUN C BBIJICJICHUEM a30Ta:
3aMeHa AWa30TPYMIbl Ha TUAPOKCIIbHYIO-, IIHaHO-, HUTporpymiy, ¢rop (Llluman)-,
xJjop, OpoM, wuon, u BojgopoA. Cunte3 OuapunoB mno ['omGepry. Cunres
MeTauioopranudeckux coequuenuit (HecmesiHoB).

2.18.3. Peakun nuazocoequHEHHM O€3 BBIIEICHUS a30Ta: BOCCTAHOBIECHHUE IO
apWITHAPAa3MHOB, a30ocoyeTaHue. A30COUETaHHE KaK peakius 3JIEeKTPOPUILHOTO
3aMemieHns. A30- W JIMa30COCTAaBIISIONINEG, YCIOBHS COYETaHHWS C aMHHAMH U
(denonamu. Azokpacurenu, pH-uHIUKATOPHI.

2.18.4. Peakiuu  HyKJIEOQUIBHOTO 3aMElIeHUsT B OEH30JbHOM  KOJIBIIE,
AKTUBHUPOBAHHOM JHA30TPYIIION.

2.18.5. [lnazomeran, ero ctpoenue (cTpykrypHoe ponctBo ¢ N,O). [Tonyuenue
n3  N-nutpo3o-N-merunmoueBunbl. Peaknus ¢ HO-kucnoramu, KeToHamMHu U
XJIOPaHTUJPUAAMH  KapOOHOBBIX  KHUCIOT. Peakums  ApHara-Aiictepra,
neperpynmnupoBKa 1ua3okeToHoB (Boibd).

2.19. deHobLI.

2.19.1. Meronpl monydeHus: (PEHOJOB U3 aAPEHCYIb(OKHUCIOT (IIEI0YHOE
IUTABJICHHUE), apWITaJIOTeHUJIOB, coJjiel apeHaua3zoHus. [lomydyenuwe ¢enoma B
MIPOMBINICHHOCTH U3 KyMoJa (M30IponuiOeH301a).

2.19.2. ®enonnl kak HO-KHUCIIOTHI, BIUSHUE 3aMECTUTENCH Ha KHUCIOTHOCTH
dbeHonoB. AMOUIEHTHBIM XxapakTep ¢eHonsaT-uoHoB. C- u  O-aJIKuIUpOBaHUE
¢denonsToB. [lonydeHue npocThIX U CIOKHBIX 3(PUPOB (HEHOJIOB.

2.19.3. Peakiuu »eKTpOPUILHOTO 3aMelieHus] B apOMATHYECKOM KOJIBIIE

(eHOJIOB: TaJloOreHUPOBAHME, HUTPOBAHHUE, CYJIb(PUPOBAHUE, HUTPO3UPOBAHUE,



NKWIMPOBAaHUE, alWINpoBaHue, GopmunnupoBanue. dranenssl: QeHONPTATCHH U
dbayopecuend. KapOokcunmupoBanue IeaouHbIXx cojied (¢eHonoB 1o Koasbe
(monmyuenue canuIIoBoM KucioTsl). dopmunupoBanue ¢deHonoB 1o Peitmepy-
Tumany (caymmuioBeiii anpaerun). [IpeBpamenne ammuiaoBeix 3(GUpoB (PEHOTOB B
aiadeHoNbl KaKk TpuUMep TepMuyeckor [3,3]-curmMaTtpomnmHoil neperpyninupoBKU
(Knsitzen).

2.19.4. [lonsiTie O MHOTOATOMHBIX (DeHoJax (TMUPOKATEXWH, PE3OPIIHH,
TUAPOXUHOH, TUPOTAILIO0J, (PJIOPOTIIIOLIMH).

2.19.5. Oxucnenue (enonos. [lonydenue o- u nM-6€H30XMHOHOB, aHTPAXUHOHA.
Oxucnenune 9,10-murunpoxkcuanTpareHa (aHTParuJIpOXUHOHA) KHUCIOPOJAOM Kak
OpUMEp €HOBOWM peakUuu: MPOMBIIICHHOE TIIOJy4€HHE TMEPEKUCH BOJOPOJa.
ApOKCHIIbHBIE PaUKAJIBI.

2.19.6. XumMuueckue CBOMCTBAa XHWHOHOB: peakiuu 1,4-TpucoeauHeHus,
B3aMMOJICHCTBHE C THAPOKCHIAMUHOM, (DOTOXMMHUYECKOE aIlMNINPOBaHNe. XUHTUIPOH
KaK TIpUMEP IOHOPHO-AKIIETITOPHOT'O KOMIUTIEKCA (KOMIUIEKC «C IMIEPEHOCOM 3apsiaay).
CemMuxuHoH. Vcnonp3oBaHue TeTpaxjaopOEH30XMHOHA (XJopaHWia) U 2,3-1uxJiop-
5,6-munmano6enzoxunona (DDQ) B kauecTBe OKHUCIUTENEH M ACTUAPUPYIONINX
peareHToB.

2.20. lukmoankaHbl (aTUIUKIIBI) U UX TIPOU3BOIHBIE.

2.20.1. Knaccuduxanus aluiukiIoB. DHEprusl HAMPsHKEHUS B aIHUIMKIAX U €€
KOJIMYECTBEHHAsI OLIEHKa HAa OCHOBAaHUM CPAaBHEHUS TEIUIOT 0Opa3OBaHMSI U TEIUIOT
CTOpaHHs IWKIOAIKAHOB W COOTBETCTBYIOIIMX aJKAaHOB. THWIBI HANPSKCHHUS B
UKJIOaJKaHaX (YIJIoBo€, TOPCHOHHOE, TPAHCAHHYJISIPHOE) U TMOJpa3zieiieHue
IMLIMKIIOB Ha MaJible, CPETHIE U MAaKPOLIMKIIBI.

2.20.2. CtpoeHnne  NUKJIOMpOINaHa,  IUKIO0yTaHa,  IMKJIONEHTaHa M|
nukJorekcana. Kongopmalmonas moJIBUKHOCTb IIUKJIOTIEHTaHa (TICEBIOBPALLEHHE).

2.20.3. KonopMalimoHHblii  aHaU3  LUKIOTeKCaHa.  AKCHaJIbHbIE U
DKBAaTOpPHAJbHBIE CBSI3M B KpeclooOpa3HOM  KOH(oOpMaluu  IUKIOTeKCaHa.
Kondopmeps! nukiiorekcana (kpecioBuanas u TBuct-popma). Kondopmarmm moHo-

1 TU3aMCHICHHBIX IIPON3BOJHBIX TUKIOICKCAaHA.



2.20.4. BrnusHue KOH(OPMALMOHHOTO MOJOXKEHHUS (DYHKIMOHATBHBIX TPYII
Ha UX PEAKIMOHHYIO CIIOCOOHOCTH: PEAKIMH 3aMEIICHUs], OTIIEIIIICHUS, OKUCIICHUS.
Oco0eHHOCTH CBOMCTB COEIMHEHHI CO CPETHUM pa3MEPOM IUKJIA.

2.20.5. Kondopmarronbie 0COOEHHOCTH ITUKIOTEKCEHA.

2.20.6. MeToapl cHHTE3a LMKJIOMNPOIIaHA, IUKIO0YTaHa M WX MPOWU3BOIHBIX.
OC00OEHHOCTH XMMHYECKUX CBOMCTB COEAMHEHHI C TpeXwleHHbIM LUKIOM. CHHTE3
COCTMHECHHN Psi/ia MUKJIOTICHTaHA M ITUKIIOTeKCaHa. Peakiuy pacimpeHus U Cy>KeHUS
UKJIa TpU Je3aMUHUPOBAaHUU TEpBUYHBIX aMuHOB (JlembsHoB). CnenuaibHbie
METOABl CHHTE3a COCIWHEHWHW CO CPEIHHM pa3MepoM IHKIAa (AmMMJIOMHOBAs
KOHJICHCAIs1, KOHACHC AU JUHUTPUIIOB, oJuroMepusanus 1,3-0ytaaueHa).

2.20.7. bunKIMYecKue COCIMHEHHS Ha MPUMEpPAX LUC- U TPAHC-IACKATHHOB.
[TonmumuKIMYeCKue COCTUHCHMSI, CITUPaHbl. 3anpeT bpeara s MOCTHKOBBIX CHCTEM
(tunma HopOopHeHa). [loHATHE O KapKacHBIX YIIEBOJAOPOAAX Ha MpUMEpax
agamMaHTaHa, KyOaHa, TeTpadapaHna. [loHsITHE 0 KaTeHaHaX U pOTaKCaHAX.

2.21. I'eTepOLIUKINYECKUE COCAMHEHHUS.

2.21.1. Knaccudukanus reTepoluKkioB, UX pojib B MPUPOJEC M B Pa3IUYHBIX
00J1acTSIX MPOU3BOJICTRA.

2.21.2. IlaTnuneHHble TeTePOIMKIIBI C OJHUM TeTepoaroMoM: ¢dypaH, THODEH,
nuppoa. Cuntes u3 1,4nukapOonnbHbix coenunenui (ITaans-Kuopp).

2.21.3. ApoMaTUYHOCTh MATUYIEHHBIX reTePOLMKIIOB. Peakun
ANMEKTPOPHUILHOTO 3aMENIeHUs] B MATUYWICHHBIX apPOMATHUYECKHX TETEPOIMKIIAX:
HUTPOBaHUE, CYIh(QUPOBAHUE, TAIOTCHUPOBaHNE, (DOPMIUTUPOBAHUE, AIlUIMPOBAHNUE.
OpueHrtanus 3JIeKTpOOUIBHOTO 3aMelieHus W ee oObsicHeHume. Ilupponm kak NH-
kuciora. lluppon-xkamuii W OUPPOJI-MarHuid TajJOT€HUIbl, HUX peakluu C
ANEKTPOPHIIBHBIMU peareHTamMu. [Iupposr kak CTpyKTypHas eAuHHUIAa TMOp(QUPHUHOB.
[TonsiTie 0 cTpOCHUM M OMOXUMHYECKOUW POJIM XJIOPO(DHIIIa M TeMOTJIOONHA.

2.21.4. Nnpon. CuHTE3 NMPOU3BOAHBIX UHJI0JA U3 apUITHAPA3UHOB U KETOHOB
no @umepy. MexaHusm peakuuu. Peaknuud 53IeKTpOPUIBLHOTO 3aMEIICHHUS B
MAPPOJIHLHOM KOJIbIIE HWHJOJIA: HUTPOBaHHE, (DOPMUIMPOBAHWE, TaJIOTCHUPOBAHUE,

AMHUHOMCTUIIMPOBAHUEC 110 MaHHI/Ixy. O6pa3OBaHI/Ie MCTAJNIMYCCKUX IMPOU3BOAHBIX



(MHOONI-HATPUA W  UHJOJ-MAarHUUTAIOTEHUIbI). [MAPOKCUUHIONBI B MPUPO/IE.
Hupauro.

2.21.5. lllectuuneHHble apOMaTUYECKUE TETEPOLIUKIIBI C OHUM T'€TePOaTOMOM:
MAPUJIVH U XUHONUH. [Iupuans. ApomaTnyeckuil XapakTep NUPUANHA, CPABHEHHE C
nupposioM u OeHzosnoM. [Tupuaun kak ocHoBaHuWe. Peakuuu ¢ rajoreHajlkaHamu.
Peakumu 31ekTpoUIbHOTO 3aMelleHusl B MUPUAUHE: HUTPOBaHUE, CyIb(UPOBaHHE,
ranorenupoBanre. N-OKUCh MUPUINHA U €€ UCIOJIb30BaHNE B PEAKIIMN HUTPOBAHUSI.
[ToaBMKHOCTH aTOMA TaJIOT€Ha B MUPUIMHOBOM SAPE B PEAKLMSIX C HYKICOPHIaMH.

2.21.6. CuHTe3 XWHOJMHA W 3aMEIICHHBIX XWHOJWHOB W3 aHWUJIWHOB II0
Ckpaynny u Jlebnepy-Mwmuiepy. XHUHOJIMH Kak OCHOBaHue. B3sammopeiicTBue
XMHOJIMHA C TaJloreHalIkaHaMu. Peakiuu s1ekTpopuiIbHOTO 3aMelIeHNs] B XMHOJIUHE:
HUTPOBaHUE, CYIb(PUPOBAHUE U TAIOTCHUPOBAHHUE.

2.21.7. HykneodpunpbHOEe 3aMellleHHEe aTOMOB BOJOpOJia B MUPUIUHE U
XUHOJIMHE B PEAKIUAX C aMUIOM HATPUs, TUIPOKCUIOM Kallus U (PEHUIITUTHEM.

2.21.8. Tayromepus 2- u 4-TUAPOKCUNIUPUANHOB U —XUHOJMUHOB. [IpoToHHAas
MOJIBIDKHOCTh aTOMOB BOJIOPOJIa B METUJIBHBIX Tpynnax 2- U 4-MEeTHWINMUPUIUHOB U —
XUHOJMHOB. 2-MeTWINMUPHINHBI M —XWHOJIMHBI KaK METHJICHOBBIC KOMIIOHCHTHI B
KOHJICHCAIUSX C allbJIeTHIaMH.

2.22. IlpupoaHbie COeAMHEHUS.

2.22.1. Monocaxapunsl. Knaccudukaius u crepeoxumusi. TeTpossl, IEHTO3HI U
reKco3bl. AIbJo3bl M KeTo3bl. CTepeoxumus ajibao3 B MNpoekiusx dDuiepa u
Xeopta. I'miokoza.  [luknudeckwe — mojiyaneraibHble  (OPMBI  TIIFOKO3BI:
[JIIOKONUPaHO3bl U —(ypaHo3bl. AHoMepbl. Myrtaporanus. CUHTE3 MNPOCTHIX U
CJIIOXKHBIX 3(GUPOB TIIOKO3bL. [ TUKO3WIHAS TUAPOKCUIbHAS TPYIIa, MOHATHE O
TTINKO3HIaX.

2.22.2. Jlucaxapuapl Ha TpPUMEpPAaX MalbTO3bl, IEUIOOMO3bI U (PYKTO3BI
BoccranaBnmuBaromue ¥ HEBOCCTaHABIWBAWIIWE naucaxapuabl. [loHsTHE O
[UKIMYECKUX OJIUTOCaxapuaax Ha MpuMepe HUKIoAeKCTpuHOB. CoennHeHus

BKIIFOYCHHA OUKIIOACKCTPUHOB.



2.22.3. Tlonucaxapuael: Kpaxmal, LeUono3a, XuTuH. [loHstue o cTpoeHuu
ATUX OMOTIOJIMMEPOB.

2.22.4. Tepnensl, TeprieHoubl. [loHsATHE 00 OCHOBHBIX 3Tamax OMOCHHTE3a.
VYyactue KoA u ATO.

2.23. Vicnonb30BaHue 3alIUTHBIX TPYMI B OPraHUYECKOM CHHTE3E.

2.23.1. 3ammra C-H-cBsi3eil B ankuWHax, €€ MPUMCHEHHWE B CHUHTE3axX - H
nosmuHOB (I'mazep, KampoXonkeBud). CHHTE3BI Ha OCHOBE 3-OpOMITPOIHMOIOBON
KHUCIIOTHI.

2.23.2. 3ammra cnuproBoit HO-rpynmel. 3ammTHble Tpynmnbl: OeH3WIbHAA, TI-
METOKCUOEH3WIbHAS, TPUTHWIbHAS, AU(TT-METOKCH ))TPUTUIIbHAS, TPUMETHICHINIIbHAS,
TPEeT-OyTHIITUMETUIICITHIIbHAS, TETparuponupaHuIbHasl, 4-meToKcu-5,6-
TUTUAPONTUPAHUIIBHAS, 3-0CH30MIMPOTHOHUIBHAS.

2.23.3. 3amura HO-rpynmet B TJIMKOJISX: M30IPONUITUICHOBAS,
OCH3WINCHOBAS, STHUIIMCHOBAS 3aIlIMTHBIC TPyNbl. Lukinueckne kapOOHATHI.

2.23.4. 3amura HO-rpynmer B (eHONax: METUJIOBBIE, TPET-OyTHUIIOBHIE,
TETParupoNnupaHIOBbIe, (DEHALETUIIOBbIE, TPUMETHICHINIIOBBIE 3(QUpPbl (HEHOJIOB.
MeTuieHInoKCH-3aIIMTHAS TPYIINa JAJis IBYXaTOMHBIX (DEHOJIOB.

2.23.5. 3amurta KapOOHUIBHOM TPYIIIHI B albJACTUIaX U KETOHAX: [TUKINYECKUE
arietanmu W Tuoanetand. CeleKTHBHAs 3alUTa OJHOW W3 HEPABHOIEHHBIX
KapOOHWJIBHBIX TPYII B MOJIEKYJIE.

2.23.6. 3ammura KapOOKCUITHLHOM TPYIIIIbL: OCH3UIIOBBIC U -
METOKCHOEH3UIIOBBIE 3(PUPBHI.

2.23.7. 3amuTa aMHUHOTPYTIIIBI. 3alIUTHBIC TPYIIbI: alleTUIbHAs, (PTaJOUIbHAS,
CYKIIMHOWJIbHAS, OEH3WIOKCUKapOOHWIIbHAS, TpeT-OyTuiiokcukapOoHmwibHas (Boc).
[Tpumenenue Genzoncynbdoxnopuna u OeH3anpAernaa 1 3alUThl AMUHOTPYIITIBL U
ee MOAu(HUKAIIHH.

2.23.8. 3amurTa THONBHOU IpynIibl (O€H3UIIbHAS, T-METOKCHOCH3MIIbHAS).

2.23.9. llonsatne 0 (oTOymAIIEMBbIX 3alIUTHBIX TpyInmax Ha npumepe 1-(2-

HuTpodeHm)sTanuona-1,2.



2.23.10. YcnoBus BBeACHUA U YAAJIECHUS 3alUTHBIX TPYIII, YCTOWYMBOCTD UX K
JICUCTBUIO  Pa3NUYHBIX  peareHToB  (KUCJIOT,  OCHOBaHUI,  OKHCIIHTENEH,
BOCCTaHOBUTENEH U 1p.). CTpareruss UCNoNb30BaHUs 3alUTHBIX TPYIIL: MPUHIIMIIBI

OpPTOTOHATFHOM CTAOMIFHOCTU U MOJYJTUPOBAHHOM JIAOMIBHOCTH.

4.  Kpurepuu U HOPpMbI OLIEHKH

dopma
IIPOBEICHUS Kpurepun 1 HOpMBI OLICHKH
JK3aMeHa

[ocrynmatommii  obnamaer  riIyOOKUMH U
IPOYHBIMU 3HAaHUSAMHM [IPOIPAMMHOI0 MaTepuaa;
opu  OTBETe Ha JBa  Bolpoca  Owiera
«OTIIUYHO IPOIEMOHCTPUPOBAI UcuepIibIBaroILee,
MIOCJIEIOBATEIbHOE M JIOTHYECKH  CTPOMHOE
U3JI0KEHUE; HPaBUIBHO copmynrpoBal
HOHSTHUS ¥ 3aKOHOMEPHOCTH TI0 BOTIPOC
[Moctynaronuii 061amaeT JOCTATOYHO IOJIHBIM
3HaHHUEM IPOTPAMMHOTO MaTepHaia; €ro OTBET
Ha JIBa BOIIpoca OujeTa npecTaBisieT IPaMOTHOE
U3JI0KEHHE y4eOHOro MaTepuaia Mo CYIIECTBY;
OTCYTCTBYIOT ~ HEKOTOpble  HETOYHOCTH B
. (bopmynHupoBaHUT MOHATHUH; PaBUIIBHO
[TuceMeHnHbI

PUMEHEHbI TEOpPETUYECKHE MIOJIOKEHMS,

Orpoc 1o HIOJTBEPIKICHHBIE TPHUMEPAMH.
ouneram =

[ocrynaronuii umMeeT oO1IMe 3HAHUSI OCHOBHOT'O
Marepuaiga BOIMPOCOB Owmiiera 0€3 yCBOCHHS
HEKOTOPBIX CYIIECTBEHHBIX HOJIOKEHUH;
«yIIOBIIETBOPUTEIBHO» | (OPMYJIHPYET OCHOBHEIE TIOHATHUS c
CYIIECTBEHHONH HETOYHOCTBIO; 3aTPyIHSETCS B
NPUBEICHUA  TPUMEPOB,  MOATBEPIKIAIOIINX
TEOPETUYECKHE MOJIOKEHHUS.
[TocTynaroniuii He 3HaeT 3HAYUTEIBHYIO YacTh
IPOTrpaMMHOTO MaTtepuana;  JIOIMyCTHI
CYIIECTBEHHBIE OMIMOKH B IMPOLIECCE N3TIOKECHHS
BOINPOCOB OMIIeTa; HE YMEET BBIICIUTD TJIaBHOE U
cienarb BBIBO/I; IPHBOIUT omunOoYHbIC
OTIpeJIeJICHUsI.

«XOpOoIIo»

«HECYHOOBJICTBOPUTCIIBHO»

S. Bomnpocsl k 3k3amMeny

i Bormpocsl

1 OpFaHquCKaﬂ XUMHUA U €€ MCECTO Cp€au APYIrux XHMHUYCCKHUX JUCHUIIIIMH, CBA3b C

OpyruMHy Haykamu. OpraHMuecKrue COEIUHEHUS B IPUPOJE.
CoctaB u crtpoeHue oprannyeckux coenuHeHuil. CtpykrypHble dopmynsl. ['omonorus.




N3omepus. [IpuHIUIIBI palliOHaIbHOW HOMEHKJIATYPBI U 3aMECTUTEIbHONM HOMEHKIATYPBI
HIOITAK.

THubl XMMUYECKUX CBA3EH B OPraHUYECKUX COCIMHEHUX. DU3NYECKUE XapaKTEPUCTUKU
CBA3EH: DHEPIHUsl, JUIMHA, TOJISPHOCTD, MOJISIPU3YEMOCTbD.

OcHOBHbIE TOHATUS CTepeoXuMuu. JIBa TUma NOPOCTPAHCTBEHHOM  H30MEpHHU:
JMACTEPEOMEpUss U HHAHTUOMEPHUS. XUPAIBHOCTh, YCIOBUS ISl €€ BO3HUKHOBEHMS.
OnTHyeckasi aKTUBHOCTb COEIMHEHUN C XUPAIbHBIMM MOJIEKYJIaMU. OHAHTHOMEDSI,
pauemMarsl.

CriocoObl  M300paskeHUs] MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYN: KJIMHOOOpa3HbIE
npoekuuu, (opmynsl Hplomena u mnpoekinuoHHbie Qopmynsl  Pumepa. Ilpasuna
MOJIb30BaHUS MMH. AOCONIOTHAsE W OTHOCUTENbHas KoHpurypaius. Kondopmanus, ee
otiauuue ot koHpurypamuu. Kondopmeps.

AcumMmerpuueckuid atoM. OpraHuyecKue COEJUHEHHMSI C OJHMM aCUMMETPUUYECKUM
aromoM  yriepona. Ilpunnunsl  R,S-Homenknarypbl.  CoequHEeHMST € JIBYyMS
acuMMeTpuiyeckuMu atomamu. [lonsitue o mezodpopmax. Tpeo-, IpUTPO-HOMEHKIIATYpa
KaK croco® OTOOpa)KeHUsI OTHOCHTENbHOM KOH(UTypaluu AMACTEPeOMEpOB C IBYMs
aCUMMETPUYECKUMHU aTOMaMHU. DHAaHTHOMEPHI C OChI0 XHPAJIbHOCTU Ha NMPUMEPE AJJICHOB
1 1uQeHOoBbIX KUCHOoT. [I1ocKkoCcTHAsE XUpaabHOCTh HA MpUMeEpe Mapa-IuKIo(haHOB.
DONEeKTpOHHBIE (MHAYKTUBHBIH W ME30MEpHBI) W TPOCTpaHCTBEHHBIE 3(QeKTs B
MOJIEKYJIaX OPraHUYECKUX COCTUHEHUI.

Krnaccudukanus peareHToB U peakiuii. MexaHu3Mbl OpraHndecKux peakmnuid. [lonstre o
MIPOMEXYTOUHBIX YaCTUIAX, IEPEXOTHOM COCTOSHUU, SHEPTeTUUECKOM Mpoduiie peakuu
U ee »HHeprernyeckoM Oanance. KuHermueckuid W TEPMOAMHAMUYECKUN KOHTPOJb
peaKui.

[IpocTpaHCTBEHHBIN aceKT MPOTEKaHHUsI OPraHUYECKUX peaKLui: TMacTepeoCceleKTHBHbBIE
U DHAHTHOCEJICKTHBHBIC pPEaKIUU. OJHAHTHOMEPHBIA U30BITOK KakK KOJIMYECTBEHHAs
XapaKTepUCTHKA SHAHTUOCETIEKTUBHOCTH IPOLIECCa.

OcHOBBl MeTOAa MOJEKYIsApHbIX opOutaneir (MO) s  MOJeKyl OpraHu4ecKux
COCIMHEHUH, COIepIKAIINX TT-CBSA3U. MOJIEKYIApHbIE T-OpOUTaIM dTUjeHa, 1,3-0yTaauena
U BBICIIMX IOJUEHOB, OCH30J1a, paJuKala, aHMOHA M KaTHOHA aJUIWJIBHOTO Tuma, 2,4-
MEHTaIMEHUIIBHOTO paiuKana.

[TpuHIMI KECTKUX U MATKUX KUCIOT U ocHoBaHui (ZKMKO).

@u3HYECKUe METOJIbI UCCIIEIOBAHNS B OPrAaHMYECKON XUMHUH.

OOm1ast XapakTepuCcTUKa (PU3MKO-XMMUYECKHX METOJ0B, OCHOBAaHHBIX Ha B3aMMOIECHCTBUU
u3NyyeHus ¢ BemecTBoM. CeKTpaabHble U AUPPAKIIMOHHBIE METOIBI.
KonebarenbHasCceKTpOCKOHUS: pupoaa NK-criekTpos, IIpaBUIIa orbopa,
XapakTepucTuyeckue 4actoTel mnorjonieHus. KP-cnekrpockonusa. Bosmoxnoctn MK-
CIIEKTPOCKONNHM ¢ TpeoOpazoBaHreM Dypsbe.

[IpencraBieHuss 0 TEXHUKE SKCIEpUMEHTa M MeTojax mnpuroroBieHus npod B HK-
CIEKTPOCKOIIUU.

QOYHKINOHAIBHBIM aHAJIM3 Ha OCHOBE XapaKTEPUCTUYECKHMX YacCTOT: aJKaHbl —
XapaKTepUCTUYHOCTh Kosebanuii csizelt C-H, HexapakTepHCTUYHOCTh KOJIeOaHUM CBsI3ei
C-C; ankeHbl — XapakTEpPUCTUYECKUE YAaCTOThI, 3aBUCUMOCTb YaCTOTHl BaJIEHTHOTO
konebanus C=C oT pa3nuuHbIX (HAKTOPOB; AJIKHHBI, APOMATHUYECKUE COCIUHEHUS —
XapaKTepUCTHUECKUEe  YacToThl, (opmMa  KoJeOaHW  apoOMaTUYECKOro  KOJIbLa,
nedopmarnmonnsle kosnebanuss C-H; xkapOOHMIIbHBIE COEIMHEHUS — XapaKTepUCTHUECKHUE
Y4acTOTBHI, BIMSHUE conpsikeHUs cBs3el C=0 ¢ IpyruMu KpaTHBIMU CBSA3SMH.

DJNEeKTpOHHAsT CHEKTPOCKOIUS B YIbTPa(UOIETOBOM M BHAMMOW 00JacTAX: MHpUpPOja
CHEKTPOB, THUIIBI JJIEKTPOHHBIX MEPEXO0JI0B, IMOHATHE O XPOMO(MOPHBIX TpyIIax.
IIpuMeHeHHs DIEKTPOHHOU CIEKTPOCKOIMH B OPraHUYECKONM WU 3JIEMEHTOOPTaHUYECKOU
XUMUHU.




Crnekrpockorust SIMP. MarHuTHble CBOWCTBAa aTOMHBIX siaep. AHcamOnb saep B
CTaTUYECKOM MAarHUTHOM TIoJie. SliepHble 3€€MaHOBCKHME YpPOBHHM, HUX HACEIEHHOCTH,
YCJIOBUE PE30HAHCA, MAKPOCKOIIMYECKOE HaMaranuuBanue. Perucrpanus criekrpos SIMP B
pEeKHUME HENPEPBIBHON Pa3BEPTKU U B UMITYJILCHOM PEKUME.

MarnutHoe 3KpaHupoBaHue saep. KoHCTaHTa 3KpaHUPOBaHUS U XMMHWYECKUH CIBUI.
DTAJIOHUPOBAHUE CHEKTPOB. YCJIOBHUS MOJYYEHHUSI CIEKTPOB BBICOKOTO pa3peIICHUs.
[Ipsmoe M KOCBEHHOE CIHMH-CIIMHOBOIO B3amMojercTBus.Penakcanus, BpeMeHa CIIHH-
pPEIETOYHOM U CIIUH-CIMHOBOM penakcanuu. OTHOCUTEIbHbIE MHTEHCUBHOCTH CUTHAJIOB.
IIIxana XUMHUYECKNX CIBHUTOB 'He OPraHUYECKUX COCAUHEHUSIX. XUMUYECKUE CIIBUTH B3¢
JUIS OPraHMYECKUX MOJICKYJIL.

Bnusinue ¢uswueckux (akTOpoB Ha OKpAaHUPOBAHWE sAEp: JAUAMArHUTHBIA U
MapaMarHUTHBIA  BKJAJbl B  KOHCTAHTYy OSKPAaHUPOBAHHUS, BJIUSHHUE MArHUTHOMU
aHu3oTponun, dS(M(PEKT KOJBIEBOrO TOKA, BIUSHUE DJJIEKTPUYECKOTO TMOJIS W
MEXMOJICKYJISIPHBIX B3aUMOJICHCTBUM, U30TOMHBIC 3PP EKTHI.

XUMHYECKUE CABUTU U CTPOCHHE MOJIEKYJ. XapaKTEPUCTUYHOCTh XUMUYECKUX CIIBUIOB,
SMIIUPUYECKHUE MPABUIIA UX OLICHKH MO aIIUTUBHBIM CXEMaM.

XUMHUYEeCKass U MarHuTHAas SKBUBAJIEHTHOCTb $AJI€P, CUMMETPHUS M XHUPAIbHOCTh — HUX
nposiiiecHuss B crekTtpax SIMP. BeisiBlIeHME TOMOTOIHBIX, 5JHAHTUOTONHBIX W
JMACTEPEOTONHBIX IPYIII 10 ciekTpaMm SAMP.

KoHcTaHTBI KOCBEHHOTro CHUH-CIMHOBOTrO B3ammojelictBus (KCCB) oy u CTpOCHUE
mosekyi. Crnektpel AIMP nepBoro nopsnka. CrnimHoBbeie cucteMbl AX, AX,, AX,, AMX.
[Ipoctelie mpaBwiia mMynbTUILIETHOCTH. CrnekTpel AMP ¢ MarHMTHO HE’KBHBAJICHTHBIMU
sApaMu AATXX 1 AA'MM'X. Orknonenus ot IIpaBUJI IEPBOrO MOPSAAKA ULl CHIIBHO
cBs3aHHbIX cucteM. Crnektpel AB u ABX. CrouH-ciMHOBOE B3aMMOJICHCTBUE H ¢
npyrumu siagpamu. OtHocuTenbHbIN 3HaKk KCCB.

T'emunanbubie 2JHH, BUIIMHAJILHBIC 3JHH n pganmsHue KCCB koncrantel H-C-H.
3aBucumocts BuIMHAIBHEIX KCCB or nByrpanHoro yria (K]S)I/IBaH Kaprnyca) u ee
UCIOJIb30BaHKE B KOH(GOpMAIMOHHOM aHanu3e. KoHCTaHThI CCB™C-'H.

JIBOWHOW TOMOSIACPHBIN U TeTepOSaepHBIA pe3oHaHC. DPPEKTH TOTATFHOIO MAarHUTHOTO
pesoHaHca (CIHOBas pasBsi3ka) B crektpax IMP-'H u SAMP-C-{'H}. SAnepuslit 3 dexr
Ogepxayzepa (A20). OcoOeHHOCTH TOMO- U TETEpOSIEPHBIX CcHUCTEM. DaKTOPHI
YBEJIMYEHHUS] MHTEHCUBHOCTEN curHaioB. lIpumenenus AD0 nnsg u3ydeHus CTpoeHUs U
KOPPEKTHOT'O OTHECEHUS] CUTHAJIOB.

XUMHUECKH MHAyLHMpyeMas AuHamudeckas nossipuzanus saep (XUAILA). OcoGennoctu
npumeHenuss XU/ITA nns n3ydeHnss Mexann3ma TOMOT€HHOTO THAPUPOBAHUS AJIKEHOB U
AIIKUHOB.

JNuuamuueckas cnexkrpockonus AMP. N3yuenue o0paTuMbIX peakiiuid MepBoro mopsijaka u
MEXMOJIEKYIIPHBIX peakuuid oOmeHa. Bpamenue Bokpyr mpocthix cBsizeir C-C u
"YaCTUYHO JBOWHBIX" CBs3EH, MHBEPCHUU Y aTOMOB a30Ta U (ocdopa, UHBEPCUS ITUKIIOB,
BAJICHTHAs TAayTOMEpPHs, KETOCHOJIbHAs TayTOMEpHs, MEXMOJIEKYJISPHBbI IPOTOHHBIM
oOMeH.

Macc-cnekTpomMeTpusi, 00JIacTH €€ MpUMEHEHHUs. THUIbl Macc-CIeKTPOMETPOB, OCHOBHBIC
y3nbl  mpubopa. Pazpemaromasi cmocoOHOCTh. Macc-CeKTpbl  MOJOXKHUTEIbHBIX U
OTPULIATENILHBIX HOHOB. MacccnekTpoMeTpusi BbICOKOTO paspemieHus. CrocoObl
noHM3aMKu. MonekynspHbeli MOH M ero ¢parmeHtauus. Bug macc-cmektpa. Xpomato-
Macc-CIIEKTPOMETPUS.

MeToapl yCTaHOBJIEHHS 3JIEMEHTHOTO COCTaBa COEAMHEHMsI B CIIEKTpPE HAa OCHOBAaHUU
JaHHBIX TI0 MPUPOJHOMY COJIECPKAHUIO CTAOMIBHBIX HM30TOMOB 3JEMEHTOB IO KIIACTEPY
MMKa MOJIEKYJISIPHOTO MOHA.

AJIKaHBbI.
I[MIpupona C-C m C-H cBsazeir, sp3-rubpuaumsanus aroma yriepoaa. Ilonstue o




KoHpopmanusax ankaHoB. Koudopmanuu srtana, mpomana u OyraHa. [IpoekunoHHbIe
dopmynbl  HplomeHna. Dnepreruueckass aguarpamMma KOH(OPMALMOHOTO COCTOSIHUS
MOJIEKYJIbI aJIKaHa.

[IpuponHble KMCTOYHMKM alKaHOB. MeETOIbl CHHTE3a aJKaHOB W3 aJKEHOB, AJIKMHOB,
QIKWITAJIOT€HUJI0B, METAITIOOPraHUYECKUX COEAMHEHUH, albJETU0B, KETOHOB H
KapOOHOBBIX KUCJIOT.

XUMHYECKHME CBOWCTBA QJIKaHOB. [alloreHUMpoBaHHME ailKaHOB. MeXaHU3M peakiuu.
PernonanpaBieHHOCTh TaJIOTEHUPOBAHMS PAa3BETBICHHBIX alKaHOB. OTHOCHUTENIbHAs
CTa0MJIBHOCTh AJKWJIBHBIX pagukanoB. CrocoObl perucTpanuy ajlKWIBHBIX PaJIuKalioB
(BIIP, SMP). CynbhoxnopupoBaHHe ¥ HUTPOBAHHWE aJKaHOB. TepMHUYecKHil U
KaTaJIUTUYECKUNA KPEKUHT aJIKAHOB.

[loBeneHne amkaHOB B CYINEPKHCION cpele, MOH METOHUsA. VIOHHbBIE peaklMH ajlKaHOB:
JCUTEpOBOIOPOIHBIN OOMEH U TAIOTEHUPOBAHUE B CYIIEPKUCIION Cpeie.

AJIKEHBI.

[Ipupona ABOMHON yrIIEpOA-YIIEPOIHOW CBSI3H, SP2-TMOPUAM3ALUS aTOMa yIJepoja.
I'eomerpuueckas uzomepus. Lluc-, tpanc- u Z-, E-Homenkinarypa. Psn crabumbHOCTH
QJIKEHOB, BBIBE/ICHHBII Ha OCHOBE TEIUIOT T'MPUPOBAHHUSL.

MeToapl cuHTE3a AallKeHOB U3 AQIKWITAIOTeHHUJIOB U CcHUpToB. CTepeoceneKTUBHOE
BOCCTAHOBJICHHE aJKUHOB. CHHTE3 aJIKEHOB TEPMOJIU30M YETBEPTUYHBIX aMMOHHMEBBIX
coneit (I'opman), N-oxcuaoB tpetnunbix amuHoB (Koym) u kcanrorenatoB (Uyraes).
MeTtonsl peruo- u crepeocenektuBHOro co3nanust C=C cBsi3u Ha 0aze wimaoB docdopa
(meroanl Burtura u Ysacsopra-XopHepa-OMMoHca). PernocenekTuBHBIN CHHTE3 aJIKEeHOB
u3  to3winruapazonoB (Lllammpo). CrepeoceleKTUBHOE BOCCTAHOBJICHHWE AJIKMHOB.
BoccranoBnenue kapOOHHIBHBIX coequHEHH o Mak-Myppu.

I'ereporenHoe rujipupoBaHue, KaTaau3aTophl Ipolecca (MeTaylibl, OKCH/IbI, CMEIIaHHbIE
okcuabl). DopMbl KaTamu3aTOPOB: METKOAMCIIEPCHBIE METAUIbl (YEpHH, KaTalu3aTtop
Penest), xomnougnele cucrembl (Hukenb Pl u P2), HaHeceHHble KaTalu3aTOPBbI.
l'unpupoBanue TMpH BBHICOKOM W HHU3KOM JIaBI€HHH. 3aBUCHUMOCTH CKOPOCTH U
CTEpEOXHMMHUU IpoLiecca THIPUPOBAHUS OT IPUPOIbl KaTalM3aTopa U CTPOEHUs cydcTpara.
CenexktuBHOCTb TUapUpoBanus. [ToHATHE O TanTO(UIBHOCTH.

[To6Gounbie peakuuu B mporecce ruapupoBanHuss C=C-cBs3ei: THIPOTEHOIHU3 MPOCTHIX
cesazeit C-N, C-O, C-Cl. Hcnonp3oBaHuE THAPOTEHONIM3a B CHUHTETHYECKHUX IIEIIfAX.
Karanutndaeckne spl.

I'oMoreHHoe ruapupoBaHue alnkeHoB. Karaan3aTopsl 1 MEXaHU3M IIpoliecca.

Permo- u crepeoceneKTMBHOE TNPUCOEAUHEHHE TUAPUIOB Oopa K  alKeHam
(runpobopupoBanue). Mexanusm u crepeoxumus. CeleKTHBHbIE T'HMIPOOOPUpPYIOLIHE
areHThl (oucuamMui- W Tekcuwibopansl, 9-BBN). OOGpatumocTts ruapodbopupoBaHus,
u3oMepu3anusl alKuWibHbIX rpyni. CHHTE3 alKkaHOB, CHUPTOB, AJKUITAIOI€HUAOB C
MIOMOIUIbI0 OOPOOPraHUYECKUX coequHeHH. BoccTaHoBleHHE (QYHKIMOHANIBHBIX TPYIII
nubopaHoM.OrpaHUYeHnss METOJIOB T'MJIPUPOBAHUS M TMAPOOOPUPOBAHUS, CBSI3aHHBIE C
HajMuueM (YHKIIMOHAJIBHBIX TPYII B MOJIEKYJIE.

OnexkTpoduiabHOE MPHCOEIMHEHHE K aJKeHaM TaJloTeHOB M TaJlOT€HOBOJIOPOJIOB.
Mexanu3m peakiuu. OOpazoBaHHME «MOCTUKOBBIX» HHTepMmenuaToB. (Crepeoxumus u
pEruoceNeKTUBHOCTD NpucoeauHenus. [lpasmio MapkoBHuKoBa. Peakuiny conpsikeHHOTO
MIPUCOEANHEHNSI, TIEPErPYyNIUPOBKU aJKWIbHBIX KAaTHOHOB. ['Miparanus ajkeHOB.
VYcnoBusa U NpakTU4ecKoe NpUMeEHeHue. ['MapoKCUMEpKYypUpOBaHUE AIKEHOB KaK METOJ
CHHTE3a CIIUPTOB (MEXaHU3M U CTEPEOXUMHUS).

cun-I'MIPOKCUIIMPOBAHUE AJIKEHOB JI0 AUOJIOB. PeareHTsl ruipokcmiinpoBanus. Mexanusm
CUHTUJIPOKCUIUPOBAHUS. DMOKCUINPOBAHUE AIKEHOB MEPKUCIOTaMU. DTOKCUIUPYIOIIHE
areHThl: HaJAyKCycHas, Tpu(TopHaIyKCycHas, M-xjuopHaaoen3oinas (MCPBA) kucnotsl,
muokcupanbl.  [loHsiTHE 00  DHAHTHOCENEKTHBHOM  AMOKCHJIMPOBAHWU  TpPET-




OYTHIITHAPOTICPOKCUIOM B TIpUCyTcTBHH TUTaHOBOro Temriuiara (Illapmnecc). KucnorHsrii
¥ OCHOBHOW KaTaJlu3 THAPOJIHM3a SMOKCHUIOB (OKcupaHOB). Karanurtudyeckoe OKHCIICHHE
sTHiIeHa B ameraipaerua (Bakep-mporecc). Peaknuu ruapodopMUIUpOBaHUS AIKEHOB.
[ToHsTHE O METaTE3HUCE AITKCHOB.

O30HONMM3 aNKEHOB, MEXaHW3M peakuuu. OKHUCIUTENbHOE U BOCCTAHOBUTEIHLHOE
paciiericHiue 030HUIOB.

PagukaneHble peakuuu ankeHoB. llpucoeanHenne OGpPOMUCTOrO BOIOPOJIA, CEPOBOAOPOIA
W THOJIOB TIO0 KPATHOH CBsI3M. AJUIMIIBHOE TanoreHupoBanue mo Lluriepy, MexaHusm
peaKIuu.

KapOeHnbl - 4acTuipl ¢ JBYXKOOPIUHHUPOBAHHBIM YIJIEPOAOM. MeETOIbl TeHEpUPOBAHHUSI
kapOeHoB u auranokapOeHoB. CTpOCHHWE CHHIVIETHBIX W TPUIUIETHBIX KapOEHOB.
[Ipucoenuuenne »TUX 4YacTuil K aikeHam. Crepeoxumus npucoeauHeHus. [loHsTHE O
kapOenougax. [Ipucoenunenne kapoenou10B k C=C cBs3H.

Karanutudeckas mojamMepH3alny alkeHOB Ha KaTanu3aTopax [lurnepa-Hartra.

AJKa/IMeHBI.

Tunel nuenoB. CpaBHEHUE YCTOMYMBOCTH IUEHOB Pa3HbIX THUIIOB.

1,3-Ankaguensl. MeToabl CHHTE3a CONPSDKCHHBIX JWEHOB. KpeKWHr — ajaKaHoB,
neruapartanusa nuonoB. Kpocc-coueranwe kak meton cuHre3a 1,3-gueHoB. CtpoeHue
Oyramuena-1,3, conpspkeHue qBOWHBIX cBsi3eil. T-MO 1,3-Oyraguena.

lNanorenupoBanrie u rugporanoreHupoanue 1,3-nueHoB. MO-auIMIIBHOW  CHUCTEMBI.
AnmuieHoe  yuactue, amumi-katuoH. 1,2- u  1,4-Ilpucoenuuenne 3IeKTPOPHIBLHBIX
areHToB K 1,3-nmueHam. [loHsiTHE O KMHETMYECKOM W TEPMOJMHAMHUYECKOM KOHTpPOJIE
peakuuii 3nekTpoduIbHOrO mpucoenuHeHus kK 1,3aueram. OCOOCHHOCTH XUMHYECKHX
cBoiicTB 1,4-a1eHoB, 1,5-nuenoB (neperpymnmnupoBka Koyna).

[lonsiTHe O CHHXPOHHOM TIPOIECCE U TNEPUIMKINYECKUX peaknusax. KoHuenuus
COXpaHEHUS OpOUTANBHOM CUMMETPUU M Teopus TpaHUUHbIX opOuTtaneil. [loHsTHEe 0
B3MO u HCMO pearenra u cumMetpus 3Tux opoutanei. Knaccupukanus MO mo guciy
y3J10B: Tonojiorusi Xtokkems 1 Mebuyca. OpOUTaNIbHBII KOHTPOIIb B 3JEKTPOLIUKINIECKIX
peakuusaX 3aMblKaHUsS W  PACKPBITUS  IIUKJIA, WHHUIMUPYEMBIX TEPMHUYECKH U
dotoxumuuecku. CTepeoXMMHUECKHE TTPABHIIA AJIS DJIEKTPOIMKIMUECKUX PEaKIUi.
Peaknun 1uknmonpucoenuuenus W ux  kinaccudukanus. KoHTposns  opOuTanbHOM
CUMMETPUU B TEPMHUYECKHMX U (POTOXUMHUYECKHX peakuusx [4+2]- u [2+2]-
LUKJIOTIPUCOETUHEHUSI.

Peakuusa  [Qunbca-Anbnepa  Kak olHa U3 “MOIIHBIX  peakiui” ([4+2]-
LUKJIONPUCOEIMHEHUE) IS CO3JaHUSl LIECTUYIEHHOro Hukia. JlueH u aueHogumi. o-
XWHOJUMETAHbI B KAUeCTBE JIMEHOB, X TeHepupoBaHue. Tunsl peakiuu Juibca-Anpaepa:
KapOo-peakIus, rerepo-peakius, 1,4-1uKnodIMMUHIpoBanne. PeTpopeakiusi.

Karanus B peakuuun unbca-Anbaepa.

Crepeoxumuss  peakuuu Junbca-Anbpaepa, 3HIO-IPaBUIIO.  PernocenekTHBHOCTh
[IUKIOMPUCOCTUHEHUSI B  CIy4yae HECUMMETPHUYHBIX JHEHOB U  JIUEHO(UIIOB.
PermocenekTUBHOCTD reTepO-peaKiuy.

IlonsaTtue o eHOBOH peakunu Anbraepa.

[Tonumepusanys ajkeHOB W JTUEHOB (MOHHBIM, pPaTUKAIBHBIA W KOOPAWHAIIMOHHBIN
MexaHu3M). CTepeoperyisipabie monuMepsl. M30npeHoBslil Kayuyk.

AJNeHbl U KyMyJEHBI: OCOOEHHOCTHM MPOCTPAHCTBEHHOTO CTPOEHUS, H30MEpHU3alus.
l'unpupoBanue.  DnekTpoduIbHOE  MPUCOCAUHEHHWE K  ajUleHaM:  TUparaius,
MIPUCOEANHEHNE XJIOPOBOIOPOAA

ATKUHBIL.

[Ipupona TpoiiHoii cBsi3u, Sp-TuOpuUaK3anys. MeTobl CHHTE3a aJKUHOB. DNEeKTpopuiIbHOE
IIPUCOCIMHEHUE K aJKUHAM. [alloreHMpoBaHHE UM THUIPOrajOr€HUPOBAHUE AIKMHOB.
MexaHu3M U CTEPEOXUMUs peakIMi. BoCCTaHOBIEHNE AJIKUHOB JI0 IIMC- U TPaHC-AJIKEHOB.




I'mapatanmst ankuHoB. CpaBHEHHE PEAKIIMOHHONW CHOCOOHOCTH AJKHHOB M AJKCHOB B
peaknusx 31eKTpoduiIbHOro npucoennHenus. HykneopunbHoe npucoeJuHEHne CIupToB,
CHHTE3 BUHWJIOBBIX 3(DUPOB.

CH kucnotHocTh ankuHoB-1. IlonydyeHne nUTHEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
MIPOU3BO/IHBIX aJTKUHOB-1. VX mpuMeHeHue JUis CHHTEe3a BBICIINX alKUHOB. KoHaeHcarms
QIKUHOB-1 ¢ anpiaerngamMu U keroHamu 1o Pasopckomy. [lomyueHue mponapruyioBoro
cnupTa u OyTun-2-auona-1,4 no Penme.

I'mapobopupoBaHye alKUHOB, CHHTE3 allbJETH/I0B.

AueruneH-ajsieHOBas neperpynmnupoBka. CMemieHue TPOWHOW CBS3M B KOHIIEBOE
nojiokeHue  ankuHa. OKMCIAMTENbHAas KOHACHCALMs TEPMHHAJIbHBIX AJKUHOB B
npucyTcTBUM coneil Mean. Kpocc-couetanuwe apuiraJoreHHJI0OB € TEPMHHAIbHBIMH
ankuHamu (CoHorammpa).

[MuxnoonuroMepusanus aIKMHOB.

["anorenankansl, HyKJICOQMIbHOE 3aMEIIEHNE Y HACBIIIEHHOTO aTOMa yTiaepoa.

Peaknum HykJ1€OQHUIBHOTO 3aMENICHHs y HACBHIIIEHHOTO aToMa YIJiepojaa Kak MeTOJ
CO3/IaHUA CBS3EH YTIepoa-yriepo, Yriepoa-raloreH, yriaepoa-a3oT, yriaepoa-gocdop.
Knaccudukanuss MexaHH3MOB HYKJICO(QHIBHOTO 3aMEIICHUS y HACBIIICHHOTO aToMa
yraepona (Sn1- u Sy2-mexanusmbl). OCHOBHBIE XapaKTEPUCTUKH OWMOJIEKYJISIPHOTO U
MOHOMOJIEKYJISIPHOT'O MEXAHU3MOB.

3aBUCUMOCTh MEXaHH3Ma pPEaKLUHMH OT CTPYKTYpbl HCXOAHOro coeauHeHus. [lonstue
HYKJICODUITBHOCTH M (AKTOPHI, OMpeAessiomue HykKiIeopuapHOCTh pearenrta. [lpuHium
JKMKO. Ponb pactBoputens B Sy1- u Sy2-niporieccax.

Peaknuu HykneodunpHOTO 3amemenus Sy2-tumna. Kunernka, crepeoxumusi.

[Ipumepsl peakiuii: MONXy4eHHE aMHHOB, HUTPUIOB, 3(QHUPOB KapOOHOBBIX KHUCIOT,
MPOCTHIX 3(UPOB, THOIPHUPOB, ATKHITAIOTCHUIOB, HUTPOCOSANHEHHI U JPYTUX KIIACCOB
OpPraHMYECKUX COeAMHEHUU. AMOUICHTHbIE aHWOHBbL. KuHeTnka u crtepeoxumus Sy2-
peakuuii. BiusHue cTpoeHMs paauKaia, yXOAsIUed TIpyIIbl MCXOIHOro cyobcrpara u
MIPUPO/IBI PACTBOPUTEIISI HA CKOPOCTh peakuuu. Mexda3Hblil kaTanus B Sy2-mpoiieccax.
MeTopl CUHTE3a ATKUITAIONSHUIOB (JIKUIXJIOPUIO0B, OPOMHIIOB, HOJUIOB U (PTOPHIOB)
U3 CIMPTOB, AJIKEHOB, AIKAHOB, IPYTUX AJKWITaJOTCHHU]IOB, AIKWIICYIb()OHATOB U JIp.
Peakuuu Syl tuna. Kunernka, crepeoxumusi. 3aBucuMocTh Syl-mporecca oT mpupoabl
paauKana, yxoJsuieil rpymnmnsl u pactBoputens. KapOokaTuoHsl, (hakTopbl, BIUAIOMINE HA
uX ycToHuMBOCTb. [leperpynnupoBku KapOOKaTHOHOB.

OnextpodunbHblid Katamu3 B Syl-peakiusix. [lonstue o moHHBIX mapaX. THUIBI HOHHBIX
1ap U UX poJib B peakMsIX HyKJI€OPUIbHOIO 3aMEIICHHUS.

BuaytpuMonekynspHas pagukaibHas MUKIU3ALMS AJIKEHWI- U aJIKEHUITATOT€HUIOB MO
JENCTBUEM TPUOYTUIIOJIOBO-THIPUIA.
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MeramioopraHn4ecKue COeJUHEHNUs.

JIuTuii- 1 MarHMMOpPraHUYECKUE COCOUHEHUs, UX IOJIy4EHHE W3 OPraHOTAJIOTCHHJIOB U
Mertasuta. Mcnonb3oBanue Marnus Puke s cMHTe3a MarHUHOPraHUYECKUX COCIUHEHUM.
[lonyyenne JUTHHOPraHMYECKUX COCIMHEHMM pPEakUWed OpraHOrajJoreHuJ0B H
OJIOBOOPraHMYECKUX COCIMHEHUN C JINTHHAIKWIAMU. 3aMELIEHHE aTroMa BOAOpoAa
OpraHMYecKux cyoOcTtpatoB Ha JuTuil (peakuus wmeraummpoBanusi). Illkama CH-
KHMCJIOTHOCTH YIJIEBOJIOPOJIOB.

CrpoeHue IMTHHOPTraHNYECKUX COEAUHEHUM: KiacTepbl. CTpOeHNe MarHMHOPraHUYECKUX
coennHenuil. Pasnosecue Illnenka.

Peakuuu nmutuii- 1 MAarHUMOPraHMYECKUX COCAMHEHUM C BOJOM, KUCIOPOIAOM, TUOKCHUIOM
yriepoja, ajbJerujJaMH, KETOHaMH, CIOXXHBIMU 3(UpaMu, HUTPHIAMH, SMOKCHIAMH,
opTo-3¢upamMu, TPETUYHBIMU aMHIAMHU.

[Tonyyenue ankundenzonoB no Biopuy-®uttury u OudeHunos no YibMmany.
Menpoprannueckne peareHTbl B cuHTe3e. llomydeHwe nMTH-IHAanKWIKynpaToB. Mx




ctpoenue. Kymparel Huzmero mnopsaka: TOMOKynparsl [uiamaHa, TeTepOKyIparhl.
Kympatel BbICIIEro mopsiAKa: LHUAHOKYNpaThl. Peakmus JIUTHUH-IUAIKUAIKYIpaToB C
anpjeruiaMu. Peakuuum ¢ rajoreHONpOM3BOJHBIMU  pa3jMuYHBIX  TUOOB, 1,1-
JUTaJOTeHUIaMHU, allWITaIOTeHUIaMH, OKCUPaHaMH, O,-HenpeaeIbHBIMU adbAeTuIaMu U
KETOHaMH.

CtepeoceseKTUBHOCTh COUYETaHHUs C | -aJIKeHUITaIOT€HUIaMH.

CwMmelianHble KynpaTbl TUIIA [RlRZCu]Li Ha OCHOBE AJIKUJIALUETWICHUIOB, AJIKOKCUIOB U
THOJATOB MeAU. VIX moirydeHre 1 UCOJIb30BaHUE B CUHTESE.

Peaknuu kpocc-coueranusi MarHuii-, UHK-, OJIOBO- U OOPOPraHUYECKUX COCIUHEHHUM C
OpraHorajoreHuJaMH, Karajau3upyemble KomIiuiekcamu mnamiagus (Xapam, Herumm,
Crunmne,  Cy3yku).  OKHCIHMTENIbHOE  TMPUCOEAMHEHHWE -  BOCCTAaHOBUTEJIBHHOE
SJMMUHUPOBAaHUE  KaK  3JEMEHTapHble aKThl B  pEaKUHUsAX  KpPOCC-COUYETAHMS.
CoueraHueapuaInoIuJ0B ¢ TEpMUHAIbHBIMU ankuHamu (CoHorammpa).
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CrnupTel U IPOCTHIE FPUPHL.

OnnoaromHble crnUPTBl. MeTOABl UX TMOJYYCHHS W3 aJKEHOB, AJIKHJITaJOTCHUIIOB,
KapOOHWJIbHBIX COEIMHEHMH, KapOOHOBBIX KHCJIOT, CIOXHBIX 3(QHUPOB, OKCHUPAHOB.
CgoiictBa ciproB. CrupThl Kak ciadble HO-kucaotel. CiupThl Kak ocHoBaHMs JIpronca.
Metoabl  MOJIlydeHHMs] OJHOATOMHBIX CIMPTOB M3  QJKEHOB, AaJKUJITaJOr€HUIO0B,
KapOOHMIIBHBIX COCTMHEHUH, KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3()UPOB, OKCUPAHOB.
3aMmelieHue TMJIPOKCWIIBHOM  Ipynmbl  CIUPTOB HA TajJloreH IMoJx  JIeHCTBHEM
raJIOTeHOBOJIOPOJIOB, TAJOTEHUIOB MU OKcorasoreHuaoB (ocdopa. Pearentsr perno- u
CTEpPEOCENIEKTUBHOIO 3aMElLIeHHUs TUApPOKCHIAa Ha TajoreH. Jleruaparanusi CHUPTOB,
00pa3oBaHME ATKEHOB U MPOCTHIX S(QUPOB.

HyxkneodunbHble cBoiictBa  crnuptoB. [lonmyueHne M ucCHoib30BaHHE — APHUPOB
HEOpPraHWYecKux  Kucior  (cepHoii u  ¢docdopucroi) B OpPraHUYECKOM
cunrese.IleperpynnupoBka TpuankuioBslx 3¢(upoB (ocopuctoil KUCIOTHI B 3PUpPHI
ankmwipochoHoBEIX KUCIOT (ApOy30B) Kak TMOCIEAOBATEIBHOCTh JIBYX pPEaKIIHi
HYKJICO(DUIBHOTO 3aMEILICHHSL.

OxuciieHue TEPBUYHBIX M BTOPHUYHBIX CIUPTOBIO AIBJIETUAOB M KETOHOB. PeareHTHI
okucieHus Ha 6aze coenunennit xpoma(VI), mexanusm peakuuu. OKUCIEHUE C TOMOIIBIO
TMMETHIICYTB(OKCHIA: TPEBpAIleHNe CIIHUPTOB M TO3MJIATOB B albJAETHIBI M KETOHBHI.
Metoasl Modderra (auuumkiorekcunkapoomunmua) u CeepHa (TpUDTOPYKCYCHBIN
auruapun). CuHTE3 apoMaTHYECKMX albJETHI0B U3  OEH3WITaJOreHUJ0B  Yepes
4eTBEpTUYHbIE aMMOHMEBBIE con (Commiie).

Jleruaparaiusi CliupTOB KaK METO/I MOTYyYSHUS IPOCTHIX APHPOB.

JIByxaroMHble cnupThl. Mertoapl nonydeHus. CBOHCTBa BUIMAJIbHBIX  JIMOJIOB.
Jlerunparaiusi 10 TUeHOB. [IMHAKOH-IMHAKOIMHOBAS TeperpynnupoBka. OKUCIUTEIbHOE
pacuienieHie BUMHAIBHBIX JUOJI0B (MOAHAs KUCIIOTA, TETPAALETaT CBUHIIA).
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[Ipocteie 3¢upsl. Meroabl cuHTE3a: peakiys BuibsiMcoHa, alKOKCUMEPKYpPHUpPOBaHHE
QJIKEHOB, MEXMOJIEKYJIsApHas Jeruaparauus cnuproB, CuHre3 1,4-guokcaHa U
terparuapodypana u3 nuojoB. KucinotHoe paciiernienue npoctsix dpupo. ObpazoBaHue
THJIPOKCUIIEPOKCHIOB TMPOCTHIX 3¢upoB. KoMmmuiekchl MpoCcThIX 3(GHUPOB € KUCIOTaMU
JIpronca, cony TPUATKUIOKCOHUS.

CunTe3 kpayH-3(HUpOB, UX IPUMEHEHHE B OPTaHUUECKOM CHHTE3E.

Oxkcupanbl. Metonsl ux MonydyeHus. PackpbITe OKCHMpPaHOBOTO IMKJIA MOJ JEUCTBHUEM
HYKJICO(pUIIBHBIX peareHToB. (MexaHu3M peakiii, KUCIOTHBIM U OCHOBHOM KaTaius).
Tuonsl. IlonmydeHne U BaKHEHIIME CBOMCTBA: KHUCIOTHOCTb, HYKJIECO(QHIBHOCTD,
OTHOIIIEHHE K OKucauTessiM. Troadupsl, nonydenue coneit cyiabponus. nuasl cepsl 1 UX
peakuus ¢ anpaerugamu (Kopu-YaiikoBckuit).
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Peakuuu snuMHHApOBaHHUS.
Peakuuu  B-snumunupoBanus. Krnaccudukamuss MeXaHU3MOB — [-2JIMMHUHUPOBAHUS.




Hanpasnenune E2 osauvmunupoBanus. IlpaBuna 3aiiueBa u [opmana. Daktopsl,
ONIpEACIAIOIME HanpaBlieHue sMUMHUHApoBaHMA. Crepeoxumus E2 snuMHHHpOBaHMS:
cun- n anmu-upoueccel. Konkypenuust E1 u Syl, E2 m Sn2 peaknuil. Daxtopsl,
BIUAIOINUME HA OTy KOHKypeHuuo. lMcrnonp3oBaHue peakuuil 3IMMHHHPOBAHMS B
CUHTETUYECKOM NMPAKTUKE IS [TOJIyYECHUs AJIKEHOB, JIKUHOB U TUEHOB.
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ApoMaTtnyHOCTh. ApOMaTHYECKHUE YIIIEBOJOPOIbI.

[IpomblnieHHbIE U Ta00pPATOPHBIE METO/ABI MOJIYYEHHS] apOMaTHYECKUX YTIEBOJIOPOIOB.
Karanutuaeckuit pudopMuHT HE(TSHOTO CHIPhS W BBIIEICHHUE apPEHOB M3 IPOJYKTOB
KOKCOBaHUsI KameHHoro yris. Jlaboparopuble Meronbl: peakuusi Bropua-Burrura,
TpUMEpHU3aLHs MOHO- U IM3aMEIEHHBIX aJIKMHOB.

Crpoenne Oenzona. @opmyna Kekymne. CoBpeMeHHBIE MpPEACTABICHHUS O CTPOCHHUH
6enszona. MonekymnspHubie opoutanu OeH3oia. AHHYJIEHBl. AHHYJIEHBl apOMaTUYECKUE U
Heapomarndeckue. Konnenmus apomartuyHoctd. IIpaBuno Xrokkens s IPOCTBIX
MOHOLMKINYECKUX aHHYyJeHOB. KoHAeHCUpOBaHHBIE apOMaTHYECKUE YTIIEBOIOPOIbIL:
HadTanuH, (GEHAHTPEH, aHTPAIeH, a3yleH. | eTepoluKINYecKUe MATH- U LIIECTUUICHHbIC
apomaTHueckue coenuHeHus (muppon, ¢ypaH, TuodeH, NHUPUAMH) U HUX OCEH30-
npousBoJHble. Kputepun apoMaTHYHOCTH: KBAHTOBOXMMHUYECKHH (CpaBHEHHE BEJIWYUH
SHEPrUu JENOKaJu3aliil Ha OJWUH P-dJEKTPOH), TEPMOJAMHAMUYECKUN (TEIIOTHI
TUPUPOBAHUsS), CTPYKTYpHbII M MarHutHbii. I[loHsTne 00 aHTMAPOMATUYHOCTH.
AHTHApPOMAaTUYHOCTh Ha MpHUMepax LUKIOOyTaauWeHa, aHMOHA IMKJIONPOINEeHa, KaTHOHA
LUKJIONIEHTAJUCHIIINS.

ApomaTtnueckue KaTuoHbl M aHUOHBl C3-C9 u MeToAbl T'e€HEepUpOBAaHUSA HTUX HOHOB.
Konuenmus apomMaTuyHOCTH )15 3apSKEHHBIX YACTHII.

Karanutuueckoe rugpupoBanue apeHoB. BoccraHoBieHne OeH3071a M €ro MPOU3BOJHBIX
no bépuy, BoccranoBinenume mno bepuy HadTanmua. OKuCIEHHE aNKWIOCH30J0B |
KOHJICHCUPOBAHHBIX apEHOB/IO KAPOOHOBBIX KHCIIOT, aJIbJIETH/I0B, KETOHOB.
CB000IHO-paIKaIbHOE TAIOTEHUPOBAHNE ATKUIOEH30JI0B.
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Peakiiuu 31eKTpoUIBHOTO 3aMELIEHHs B ApOMATUYECKOM PSY.

Knaccupukanuss peakiuii apomMaTuyeckoro 3JeKTpoduiipHOro 3amemeHus. Oomme
NPEJCTAaBICHUS O MEXaHM3ME peakIMil apoMaTHYECKOro 3MEeKTPO(UIBHOTO 3aMElICHHUS,
KMHETUYEeCKUI U30TonHbIN 3QdekT. [IpencraBnenre o 6— U T—KOMIUIEKCaX.

M3oTonHbBI 0OMEH BOIOpOJAa Kak MpoCTeHInas peaklus 3JIeKTPOPHIBHOTO 3aMeIleHUs.
ApeHOHHEBbIE MOHBI KaK MOJIENb TEPEXOJHOTO COCTOSHUS PEAKIHH DIIEKTPOPUILHOTO
3amerienus. [locrynat XsMMoHaa. BinusiHue 3aMecTHTeNst Ha CKOPOCTh M HAaIlpaBliCHHE
AIEKTPOPUIHHOTO 3aMEIICHUS.

WunykTuBHBIE U Me3oMepHble 3¢¢ekTsl 3amectuteneil. @DakTopbl NapLUUATbHBIX
ckopocreil. CoriacoBaHHas ¥ HECOTJIACOBAHHAsI OPHEHTAIINS.

HutpoBanue apomaTtnueckux coeauHeHuil. Hurtpyromue areHTsl. MeXaHU3M peakiiu
HuTpoBaHus. HutpoBanue OeH30ja M 3amelleHHbIX OeH3oi10B. HutpoBanue Oudenuna,
HadTamuHa M Apyrux apeHoB. [lomyuenue monuHuTpocoeanHeHuil. Ilonstue 06 wumco-
aTake W UICO-3aMEUICHUN B PEaKIIUN HUTPOBAHHUS.

CynbdpupoBanue apomatudeckux coeauHeHuil. Cynbdupyromue areHTsl. MexaHusm
peaknun. KnHeTHYECKUH W TEPMOJAMHAMHYECKUI KOHTPOJb B PEAKIHIX CYIb(OUPOBAHHS
Ha npumepe cynabpupoBanus Gpernona u HapTanuHa. [IpeBpaiienus cyabQOrpynsl.
lanorennpoBanue (XJOpUpoBaHME ¥ OpoMupoBaHHME) OeH307a ¥  3aMElIeHHBIX
MIPOU3BOIHBIX OeH3oa. ["anorenupytomue areHTHl. ["anorenupoBanue
KOH/ICHCUPOBAaHHBIX apeHOB © OudeHmna. MexaHM3M peakuud H  TpUpoja
IEKTPO(UIBHOTO areHra rajoreHupoBanusd. HMoaupoBanue apeHoB. IIpousBojHble
MOJTMBAJICHTHOTO HO/1a. BBenenne gpropa B apoMaTHIecKne COeTMHEHHS.

Peaknun ankunupoBaHusi apeHoB 1no @punemto-Kpadrcy. Ankuiampyrone areHTsl,
MexaHu3M peaknuu. [lommankwimpoBanue. Peakmum w30Mepu3anuy B Tporeccax




ankunupoBanus no @punento-Kpagprcy. Cunres quapuiMeTaHoB U TPUAPUIMETAHOB.
AmmnupoBanue apeHoB mo Ppunemto-Kpadrcy. Amwmmpyroniue areHThl. MexaHu3M
pCaKknuu. PernocenekTHBHOCTH AlMUJIMPOBAHUA B O- U II-TIOJIOKCHMUA. QHCKTpO(bI/IJIBHOe
GbopMUTMPOBAaHUE aAPEHOB: peareHThl (OPMUIUPOBAHUS, MEXAaHM3M pEaKIHi |
MIPUMEHEHUE UX B OPraHUYECKOM CHHTE3E.
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HykneodunbHoe apomMaTiudeckoe 3aMelIeHue.

OO1u11e mpeacTaBIeHHUs 0 MEXaHU3ME apOMATUYECKOT0 HYKJIEO(PHIBHOTO 3aMellEeHUs.
Mexanusm  npucoenuHeHus-otimierieHus  (SyAr).  Ilpumepsr  SNAr  peakuuit  u
aKTUBHUPYIOLEE BIMAHUE 3JIEKTPOHOAKLENTOPHBIX 3aMecTUTeNel. AHUOHHBIE G-
KOMIUIEKChl Mel3enreiiMepa u ux crpoeHue. HMcnonb3oBanue SyAr peakuuid B
OpPraHUYECKOM CHHTE3E.

MexaHu3M OTIIEIUICHUS-IPUCOEIMHEHNUS Ha IpUMepe MPEeBPAIIEHUsl rajloreHOEH30JI0B B
deHONBI W apoMaTHYECKHMEe aMHHBL. ~ MeToabl TIeHepupoBaHMSA U (UKCAUH
neruapo6ensona. CtpoeHue AeruapooeH3oa.

Sarl-Mexanu3m apoMaTH4ecKoro HYKJICO(PUIBLHOrO 3aMEIICHUs B PEAKIUAX THIPOJIN3a
KaTUOHOB apeHINa30HHUS.

Mexanu3m Sgpyl B apomatuueckoMm psiay M oOnacTb ero nmpuMmeHeHus. MHunumpoBaHue
MOH-PAIUKAIBbHOM LEMH.
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AJbaerubl U KETOHBI.

Meroasl cHHTE3a albJETHJOB M KETOHOB M3 aJKEHOB (O30HOJM3), aJKUHOB
(rugpobopupoBanue, peakuus KydepoBa), cnupToB (OKHUCIEHHE) U TPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT (Ha OCHOBE METAJIOOPTaHMYECKUX coenauHeHwi). [luponus coneit
KapOOHOBBIX KHUCJIOT. ['mapodopmunupoBanue ankeHoB. lIpombllieHHOE NOTyYeHHE
yKcycHOro anpaerumpa (Bakep-mporiecc) w  Qopmanbiaeruma.  AIWIMPOBaHHE U
(bopMUTTPOBAHUE APEHOB.

HykneodunpHoe mpucoenuHenne K KapOOHWJIBHOH TpyIme BOJBI, CIIUPTOB W THOJIOB
(KUCTIOTHBINM ¥ OCHOBHOM KaTaiu3). 3anura KapOOHWIBHON TPYIIIIBI.

AJBTepHUPOBAaHUE JOHOPHBIX M aKIENTOPHBIX aTOMOB B anudaTuueckoi nenu (3eedax).
OOparnieHre MONSIPHOCTH KapOOHHWIIBHOTO aroma yriiepoja (komemmus Umpolung).
HeycroitunBocTs anui-aHMOHOB. beH30MHOBas KOHAEHCAINS, UCTOIb30BaHUE JIUTHUEBBIX
coneil 1,3-AuTHaHOB U MPHUCOEAMHEHNE AJIbJIETUIOB K 0,-HerpeneabHbIM KapOOHUIbHBIM
coequneHusm (Llrerrep) mns peanuszanmu Umpolung. Ilpumenenue 1,3-guTnianoB nmis
CHHTE3a alIbJCTH/IOB U KETOHOB. ALIETHJICHHU/I-UOH KaK CHHTETUYECKHI SKBUBAJICHT allvJI-
annoHa (peakuus Kydepona).

[Tonyuenne  Oucynb(PUTHBIX  NPOU3BOIHBIX, IUAHTUAPUHOB  (OKCHHUTPUIIOB) U
alleTUJICHOBBIX  CIOUPTOB.  B3aumopneiicTBue  KapOOHWIBHBIX  COEAMHEHHH  C
aMMHUaKOM(YPOTpPOITHH ), IEPBUYHBIMU U BTOPUIHBIMU aMUHAMH. EHaMUHBI, X TIOJTyICHHE
u ankuiaupoBaHue. OKCHUMBI, THUIPA30HbBI, APUITHAPA30HbI. Peakinmu KapOOHHMIBHBIX
COEIMHEHUH ¢ METAJNIOOPTaHMYECKUMH PeareHTaMH.
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Kero-eHonbHast TayroMepusi KeTOHOB. EHONBI KETOHOB B peaklusX TajJoreHHUpOBaHUS,
M30TONHOTO OOMEHa W paleMH3allud XHUPaJbHBIX KETOHOB. KHUCIOTHBI M OCHOBHOM
KaTaju3 3TUX PEaKInil.

EHonAT-MOHBI. MeToibl T€HEpUPOBAaHUS €HOJIATOB C MOMOLIBIO aJKOTOJIATOB U aMHJOB
LIEJIOYHBIX ~ MeTauioB. lIpuMeHeHne TNpOCTPaHCTBEHHO 3aTPYAHEHHBIX  aMHJIOB.
[TonydyeHne eHONATOB M3 CUIMIIOBBIX 3(upoB eHonoB (CTopk) U o,B-HempeaenbHbIX
aJIBJIETUJI0B U KETOHOB. CTpOEHUE €HOJIATOB (OJIMIOMEpPHBIE CTPYKTYpHhl). KuHetnuecku- n
TEPMOJUHAMHYECKH  KOHTPOJHUpPYEMble  MPOLECChl  €HOJMU3alluM,  YCJIOBHS  HX
OCYILIECTBIICHUS.

AJNKUIMpOBaHUE €HONATOB. BiMsiHME MOJIIPHOCTH PAacTBOPUTENS HA PETHOCENEKTUBHOCTh
nporecca (O- u C-ankunupoanue). [Ipunuun )KMKO. PaBHoBecue mexny o,pB- u  B,y-
€HOHaMU. AJIKWJIMPOBAHKE U allWJIMPOBAHKE €HOJIAT-HOHOB. Vcnonb30Banne OpMUIBHBIX




(TMAPOKCHMETUIIEHOBBIX) NPOU3BOAHBIX JJISl  PETMOCEIEKTUBHOIO  AJKWJIMPOBAHMS
KETOHOB.

Kero-enonpHast Tayromepus 1,3-muketroHoB u  1,3-keToddupoB HaA  mpuMepe
alleTWJIAlleTOHa M aleToykcycHoro 3¢upa. Hurtpo3umpoBaHHE KETOHOB M peakIusi C
JTMOKCHJIOM CEJICHA.

B3anmMopeiicTBre KapOOHWIBHBIX COeAUHEHUN ¢ mimuaamu ¢ocdopa (peakius Burrura).
OOnactp TpPUMEHEHHUS peaknuu BuTrrura B OpraHMYecKoM CcHHTE3e. MexaHu3M u
CTepeoXuUMHUs peakiuu. MeToasl monydeHus winaoB ¢ocdopa. Peaknus Yasacsopra-
XopHepa-OMMOHCa Ha IPUMEpPE HUCIOIB30BaHUS TPUAITUIOBOTO 3dupa (hochoHyKkCcycHOI
KHCIOTBHI.

BoccranoBnenue anpIernioB U KETOHOB /0 CHMPTOB M ankaHoB. Peaknuum KuxnHepa-
Bonbda u Kiemmencena. BoccraHoBuTenbHas AMMEpU3alidsg KETOHOB JO BUIIMHAIBHBIX
nuonoB. Peakuuu rugpugHoro neperoca. Boccranosnenue nmo Meepgeitny-Ilonamnopdy-
Bepuero.

HucnpomnopiuonrpoBanue ainpaeruioB no Kanuunmapo (mexanusm). IlepexpectHas
peakuus Kannunuapo. BocctaHoBUTENbHOE aMUHUPOBaHHE KapOOHMIIBHBIX COEAMHEHUU.
B3aumopeiicTBue anpaeruioB U KETOHOB ¢ (hopMuarom aMmoHus (Jleiikapr).
BoccranoBnenue anbAerusioB U KE€TOHOB KOMIEKCHBIMH THAPUAAMH ATIOMUHHUS U Oopa:
JUTUHATIOMUHUNUTHIPU ]I, ooporuapua HaTpus, AJIKOCUATFOMOTUAPU/IBL.
XeMOCeNeKTUBHOCTh BOCCTAaHOBIIGHUSI AQJIKOKCH-TUApUIAMH amtoMuHus. [lonstue o
cyneprugpunax (rugpuabl Oopa): L- u LS-cenexTpuzabl Kak CTepeoCeNeKTHBHbBIE
BOCCTaHOBUTEIIH.

Oxucnenne KapOOHWJIBHBIX CO€IMHEHUH. AyTookucieHue. OKUCIEHHE KETOHOB
nepkucnotamu no baiepy-Bunurepy. CtepeoceneKTUBHOCTh peaKItu.
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AnbionbHAs KOHJEHCAIUs, €€ MeXaHu3M. BHyTpu- U MEXMOJIEKYJIspHas peakLuu.
Jleruaparanust anbaosied Kak METOJl CHHTe3a (,[-HEHACHIEHHBIX KapOOHMIBHBIX
coequHeHue. [lepekpecTHas anblosibHAas KOHIEHCALUS apOMaTUYECKUX ajlbJAETUA0B WIH
¢dopmanpaeruia ¢ anupaTUYECKMMM albleTHAaMU U KeTOHaMU. PermocenexkTuBHOE
MIOJIyYEHUE JIMTUEBBIX C€HOJSATOB (IIPUMEHEHHE IPOCTPAHCTBEHHO 3aTPYJHEHHBIX
OCHOBaHMI) M UX HCIIOJB30BAHME B HANPABICHHOW albJOJIBHOM KOHJCHCALWU.
Konaencanus cuianioBeIx 3MpoB €HOJIOB € allbJiernjiaMu U ketonamu (Mykasima).
Konnencanus anbieruoB (KETOHOB) U COETUHEHUHN C «aKTUBHOW METHIIEHOBOM TpyHIoii»
(Kuesenarens).

AMUHOMETUIIMPOBAaHUE aAbJAETHAOB U KETOHOB N0 MaHHuXy. Peakuus anpaeruzioB u
KETOHOB C IIMHKOBBIMH MPOU3BOJHBIMU CIIOXKHBIX 3¢upoB (Pepopmarckuii). benzonnoBas
KOH/IEHCAllUs apOMAaTHYECKUX albJIerU0B, 00JacTh NPUMEHEHHUS M MEXaHU3M pEeaKIUH.
ConpsikeHHOE MPUCOEUHEHHNE EHOJIATOB K 0,3-eHoHaM (peakuust Muxass).
o,B-HenpenenpHble anbaerupl 1 KETOHbI. MeTO/Ibl MOy4YeHUs: KOH/IEHCAllUU, OKHCIICHUE
AITWIIOBBIX cUpTOB, U Ap. CompspkeHne KapOOHWJIBHOM TpYyMNIbl ¢ JBOMHOW Yriepo-
yriaeponHoi  cBsa3pro.  Peakumm  1,2- w1, 4-mpucoenMHEHUs JUTUHOPTraHUYECKHX
COECMHEHUH, TPUANKWIOOPAHOB, AMAIKWUI- W JUAPUIIKYNPATOB, aMHHOB, IMAHHUCTOTO
BOJIOPOJIa, TAJOT€HOOPOJIOB. DIOKCHANPOBAHUE O,BHENpeaeNbHbIX KETOHOB IO CBA3M
C=C.

ComnpsikeHHOE TPUCOEIMHEHUE E€HOJSATOB K O,(-HempeleNbHbIM albJeruaM U KETOHAM.
Ero pernocenexrnBHocTh. KoHnencanus no Muxasmo. Mexannsm peakiuu. J[OHOpBI U
akientopbl Muxass. Karanuszaropsl peakuuu, ee oOparumocts. Perpo-peakius. Bwidop
ONTHMAaJIbHOW KOMOMHAIMKM peareHToB. EHamuHbl Kak AoHOpbl Muxasa. Tepmuueckas
peakuuss Muxasnsg. OcHoBaHMs MaHHUXa W JApyru€ CHHTETHUYECKHUE HKBHUBAJICHTHI
aKuenTopoB Muxasis.

Peaknun annenupoBanus. Bapuant Pobuncona. Ilpumenenue [B-XJIOpKETOHOB U
ocHOBaHM MaHHuxa. EHaMUHBI B peaklisX aHHEIUPOBAHMSL.




Crnnpo-aHHENINpOBaHKUE YePE3 SMOKCUABI (C TOMOULIbIO WIHJOB CEPBI).
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Kap6oHoBBIE KHCTOTHI.

[Tonyyenne KapOOHOBBIX KHCIIOT OKHCIIEHHEM CHHPTOB, aJIbJCTUIOB, aJIKEHOB,
aNKWIOeH30J10B. [MIpOAN3 HUTPUIOB W JIPYIMX IPOU3BOJAHBIX KapOOHOBBIX KHUCIOT.
CuHTE3pl Ha OCHOBE METAJUIOOPraHUYECKUX coeauHeHuil. CHUHTE3bl Ha OCHOBE
ManioHOBoro 3¢dupa. [IpoMbIlIeHHOE MOJTyYeHHE MyPaBbUHOMN U YKCYCHOM KUCIIOT.
Crpoenne kapOokcwibHOH  rpynmbel.  OOpaszoBanme  accouuatoB. Jluccommanus
KapOOHOBBIX KUCJIOT, 3aBUCUMOCTh KOHCTAHTHI IUCCOLMALIMU OT IPUPOABI 3aMECTUTENEH.
Peakiiun kapOOHOBBIX KHCIOT. JlekapOOKCHIMpOBaHHE, TUPOJIN3 COJICH, ralloreHUpOBaHUE
no ['emmo®@onbrapay-3eMMHCKOMY. DIJIEKTPOIU3 coieil kapOooHoBbIX KuciaoT (Komwbe),
CHHTE3 QJIKMJIOPOMHUIOB M HOIUAOB mo XyHCIuKkepy. HempenenbHble KapOOHOBBIE
KHCIIOTBI: aKpWJIOBas, METaKpWJIOBas, OJIEMHOBAs, JiIauauHoBas. Wx cBoiictBa u
npuMeHeHne. HezaMeHuMbIe JKUPHBIC KHCIIOTHI.

[Ipou3BoiHbIe KapOOHOBBIX KHCIOT: aHTHAPUAbBI, TaJOreHAHTUIAPUIBI, CIOKHBIE PUPHI,
aMUJIbl, HUTPWIBI, cOJTA. VX B3auMHBIC TIEPEXOJIBI.

lanorenanrunpunel. [lonydenune ¢ momoinpio ramoreHunoB (ocdhopa, THOHWIXIOPHIA,
okcammxyiopuia. CBOICTBa TaJOTeHAHTHIPHUIOB: B3aUMOACHUCTBUE C HYKICO(DUIHHBIMH
peareHTamu (Bojxa, CHOUPTHl, aMMHUAaK, aMHUHBI, TUIPA3HH, METAJUIOOPTaHUYECKUE
coequHeHus). BoccranoBnenue no anpaeruioB (1mo Po3eHMyHOy U KOMILJIEKCHBIMH
THAPUAAMHA METaoB). B3aumoelicTBrE TajJOreHaHTUIPUIOB C IMa30METaHOM (peaKIius
Apnpara-2OucrepTa).

Crnoxubie 3¢upbl. MeTobl nonydeHus: dTepuduxaiis KapOOHOBBIX KUCIOT (MEXaHU3M),
AlMJIMPOBAaHUE CHOUPTOB M AJKOTOJSTOB  AIMUITAJIOTCHHJIAMH W aHTHIPHUIAMH,
IKWINPOBaHUE KapOOKCHIIAT-aHUOHOB, PEAKUUU KHUCIOT C IUA30METaHOM, aJIKOTOJIU3
HUTPWIOB. JlakTOHBI M MeToAbl MX cuHTe3a. CuHTE3 OopTod(hUpoB. Peakumu CIoKHBIX
3¢UpoB: THAPOIN3 (MEXaHH3M KHCIOTHOIO M OCHOBHOTO KaTaiu3a), aMMOHOJM3,
nepesTepruPUKaIMs, PEaKIA C METAUIOOPTAaHUYECKIMH COSIMHEHHUSIMHA, BOCCTAHOBIICHHE
JI0 COUPTOB U alIbJICTU/IOB.
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Anruapuasl. MeTonasl TONMYYEeHHUs: JETHApaTalus KUCIOT C MOMOINBI0 TMEHTOKCHAA
¢dochopa u PraneBoro aHruApuAa; AUMIUPOBAHHE COJed KapOOHOBBIX KHCIOT
XJIOpaHruApuAaMu. Peakiiuyu aHruipuioB KUcCior.

Kerensl. [Tonyuenue, cBoiicTBa U MpUMEHEHHE B KAUECTBE ALMIMPYIOLINX areHTOB.
Hutpubl. MeToap! monydeHus: AeruapaTamnus aMua0B KuciaoT (¢ momoripio P2Os, SOCI,,
POCI3), ankumupoBaHHe aMOUICHTHOTO I[MAHHWI-HOHA (HCIOIb30BaHHE MeEK(A3HOTO
karanu3a). CBoOMCTBa HUTPUJIOB: TUIPOJIN3, BOCCTAHOBIEHUE KOMILJIEKCHBIMU TUAPUIAMU
METAJUIOB /10 aMMHOB M aJbJETHJIOB, B3aMMOJAEHUCTBHE CO CIIUPTaMH, aMHUHAaMH (CHHTE3
aMHJITHOB), MarHAW- M JUTHHOPTAaHUYECKUMHU COSTUHEHUSIMHU.

Amuzpl.  Meronbl NOJMY4YEeHMs: AalMJIMPOBaHME aMMUaka M aMHHOB, IHPOJIH3
KapOOKCHJIATOB aMMOHMSI, CUHTE3 M3 HUTPHIJIOB, MU30MEpH3alusi OKCUMOB 1O bekmany.
CuHTe3 IMKJINYECKMX aMMJOB - JakTamoB. CBOMCTBa: T'MIpPOJIN3, BOCCTAHOBJICHHE [0
amuHoB. [lernaparanus amunos. [leperpynnupoBku I'opmana u Kypruyca. Ilonarue o
CEKCTETHBIX NeperpyninupoBKax.

CnoxunoadupHass koHneHcanuss Kusiizena. Mexanusm peakuuu. IlepekpectHas
KOHJIEHCAIMs CI0XKHBIX 3(UPOB C 3(hUpaMu [IaBeJIEBOM, YTOIBHON KUCIOT WIH ¢ dpUpaMH
apoMaTHYeCKUX KHUCIIOT. BHyTpuMomeKkynspHas KOHJEHCAIUsl CJIOXHBIX 3(UpOB
JIBYXOCHOBHBIX KHCIOT 10 /lukmany. KonaeHcanys KeTOHOB €O CIOKHBIMU 3(pupamMu Kak
MeTosl cuHTe3a 1,3-nukeroHoB. CHHTE3bl C alleTOYKCYCHBIM 3(GUPOM. ANWIOUHOBAsS
KOHJIeHCAlUs CIOXHbIX 3QupoB. IIpumenenue Ttpumerunxiaopcunana. CHHTE3Bl C
MaJIOHOBBIM U alleTOYKCYCHBIMH 3(prpamu: nojrydyeHne KapOOHOBBIX KHCIOT U KETOHOB.
CuHTe3 M CBOICTBa OPraHMYECKHUX TPOU3BOAHBIX YrOJIbHOM KHCIOTHI — 3(HPOB,




xJI0pa¢upoB, kapbamaToB. ['yanuaus, ero ocHoBHOCTh. Kcantorenartsl. ['eTepoKkyMyieHsbl:
M30IMaHaThl (MOoaydeHue), Kapooauumuabl. VMIX CBOWCTBA M WCIOJIb30BAaHWUE B CHUHTE3E.
CuHTe3 U301IMaHATOB.
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JIByXOCHOBHBIE KapOOHOBBIE KHUCIOTBHI. METOJbl CHHTE3a: OKHCIUTEIHHOE pacIleIieHUe
LUKJIOAJIKEHOB M  LMKIMYECKUX KETOHOB, OKHCICHHME IOJUAIKUIOEH30JI0B U
KOHJICHCUPOBAHHBIX apOMaTHYECKUX COEAMHEHUM. ['J1aBHBIE NpeNCTaBUTENN: IllaBeJeBas,
MaJIOHOBAs, SIHTapHas, aJluIIMHOBAs, (prajnesas, TepedraneBas KUCIOThl. [IpombliieHHbIe
METO/IbI ITOJTY4EHHUS.

OcoOeHHOCTH TIOBEACHUS ILABEJIEBOM M MaJIOHOBOM KuCHOT. JlMdTWIIOKCalaT B
CII0)KHO3(UPHON KoHJeHcanuu. JlekapOOKCHIMPOBaHUE MaJOHOBOM KHUCIOTHI M €€
UCIOJb30BaHNE B KOHJAeHcauusx ¢ anmpaerunamu (Knesenarenb). MasioHOBBIA >dup u
CHUHTE3Bl Ha €r0 OCHOBE: AJKUIMPOBAHUE HATPUEBOI'O IMPOU3BOJHOIO AJIKWITAJIOTEHUIAMU
u akuenTopamu Muxasnsa. JlekapOoKCUIMpOBaHKE MPOU3BOAHBIX MAJIOHOBOTO 3(Hpa B
IPUCYTCTBUM HYyKJI€o(QMWIbHOro Karanusaropa (meron Kpamuo). AHruapupa sHTapHOM
KHMCJIOTBI M €ro KOHAeHcalus ¢ apomarndeckumu anbiaerunamu (Ilepkun). CykunHumug,
N-OGpOMCYKIIMHUMM/I, €F0 IPUMEHEHHE B CUHTE3€. AJIMIIMHOBAs KUCIIOTA, €€ IPAKTUYECKOe
IpUMeHeHNEe (HaiaoH). BHyTpuMonekynspHas cinoxHoddupHas koHaeHcauus (Jukman).
AnionHoBasi KOHAEHcalus 3GUpoB TUKapOOHOBBIX KMCIOT KaK METOJl CUHTE3a CPEeIHUX
LUKJIOB U MaKpOLIMKJIOB.

[IpomblnieHHbIE METOABI TMOJIydyeHHs: (raneBoil um TepedraneBoil KucCIOT, (TaeBOro
anrugpua. Granumua: ero nojgydyeHue, IPUMEHEHUE B CUHTE3€ IEPBUYHBIX aMUHOB U JUISI
CO3/1aHHUS 3aILUThI IEPBUYHON aMUHO-TPYIIIIBL.

o,B-HenpenenbHble JIBYXOCHOBHBIE KHCIOTBI, METOAbl HUX CHHTE3a: JIerHjpaTaius
BrunpokcukuiaoT, koHaeHcauuu llepkuHa (cuHTe3 KOpUYHBIX KucioT) U KueBenarens,
peakuus Burwura.

CpoiicTBa 0,3-HenpezenbHble JIBYXOCHOBHBIX KHUCJIOT: PEAKLUU IPUCOCIUHEHHUS IO
neoiiHoi cBsizu C=C (Bkitouass peakuuio Muxasns), H30Mepu3alus MaJEUHOBOW U
¢bymapoBoil kucioT. CTepeoXumMusi IPUCOSIUHEHUS TaloreHa U THAPOKCUIMPOBAHUS 110
[IpunexaeBy (nepkuciaoTsl) U o Baruepy (nmepmanrasar).

bpoMo- ¥ wMomONaKTOHM3ALMS HENpeAeTbHBIX KapOOHOBBIX KHUCIOT B TNPUCYTCTBHU
OCHOBaHUS.

MasnenHOBBIM aHTHIIPU], alleTHIIEHAUKapOOHOBas KUCIOTa U €€ TUMETHIIOBBIM 3¢up Kak
JTMEHO(DUITBI.
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Hutpocoenunenus.

AnmudaTtnueckuen apoMaTHyYecKue HUTPOCOETUHEHUSI. Ux  nomyuenue u3
ANKWITATOTeHUIOB (aMOUICHTHBIN XapakTep HUTPUT-UOHA) W HUTPOBAHUEM AapEHOB.
CtpoeHue HUTPO-TpyIIbl (ME30Mepus).

CH-KucnotHocTh M TayTOMEpHUsl HUTpOAJIKaHOB. BoccraHoBneHne B amMmuHbl. HUTpOHOBEIE
KHCJIIOTBI W TPUMEHEHHE HX COJied B KOHJEHCauu C anpaerunamMu (AHpH).
BoccranoBineHre HUTPOAPEHOB B KUCJION M IIEI0YHOU cpere. [IpomexyTouHble MpOaYyKTHI
BOCCTAHOBJIEHHMSI HUTPOTPYMIBI (HUTPO30COECTUHEHMS], apUITHIPOKCUIAMHUHBI, A30KCH-,
a3o-, ruapazocoeauHeHus).  CeleKTHMBHOE  BOCCTAHOBJIEHHME  HUTPOTPYIIBl B
JUHUTpoapeHax. beH3uanHoBas neperpynnupoBKa.
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AMUHBIL.

Knaccudukanus amuHoB. MeToapl MONMydeHMs: aIKWIMPOBAaHME aMMHMaKa U aMHUHOB IO
lopmany, ¢ramumuaa kamus  (I'abpudnabp),  BOCCTAHOBIEHHE — a30TCOIEPIKALIMX
MIPOU3BOJIHBIX KAPOOHMJIBHBIX COEJUHEHHM M KapOOHOBBIX KHUCIOT, HUTPOCOEIMHEHUH,
HUTpWIOB. IleperpynnupoBkn aMuaoB M a3uaoB KkKapOoHOBbIX KkucioT (['odpmana,
Kypunyc). BoccraHoBuTenbHOE aMUHUPOBAaHHWE KETOHOB, B TOM uucie mno Jledkapty
(B3anMOIeHiCTBHE KETOHOB C (POPMUATOM aMMOHHS).

AMUHBI Kak ocHOBaHMsI. CpaBHEHHE OCHOBHBIX CBOMCTB aJIM()aTHUYECKUX U apOMATHYECKUX




aMUHOB. BiMsHME Ha OCHOBHOCTH AMHUHOB 3aMECTUTENIEH B apoOMaTHYECKOM  sIJIpe.
AJNKWINPOBaHME W AalMIMPOBAHHWE AMHUHOB. TepMHUYECKOE pa3loKeHUE TUAPOKCHIOB
TeTpaankuaaMMoHuss 1o [opmany. HWpentuduxamms wu pa3feieHHE IEPBHYHBIX,
BTOPUYHBIX M TPETHYHBIX AMUHOB C IOMOLIbIO OeH3oicyab(oxsopuaa (mpoda
Xwuncoepra). Cynbdpamugasie mpenapatsl. OKHCICHHE M TaJIOT€HUPOBAHHE AMUHOB.
[Tony4yeHne U30HUTPUIIOB, UX BOCCTAHOBJIEHUE U THPOJIN3.

Peakuuu 31eKTpoPUIBHOTO 3aMelIeHUs B OCH30JIbHOM KOJBLIE apOMAaTHYECKUX aMHUHOB:
rajJJoreHUpoBaHue, Cylb(UpPOBaHUE, HUTPOBAHUE, ALWIMPOBaHUE, (HOPMUIMPOBAHHE.
3amuTa aMMHOTPYTIIIBIL.

B3anMoielicTBue NepBUYHBIX, BTOPUYHBIX U TPETUYHBIX AaMUHOB C a30TUCTOM KHCIOTOM.
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JwnazocoenrHeHus.

Apomaruyeckue JINA30COETUHEHHUSI. Peakuuu JTMa30TUPOBAHUS MEPBUYHBIX
apOMAaTUYECKUX aMHHOB. YCIIOBHS JWA30THPOBAHUS B 3aBUCHUMOCTH OT CTPOCHHUS aMHHA.
Mexanusm, mnpupoaa HUTposupymoimiero areHta. CTpoeHHEe U YCTOMYMBOCTH COJei
muaszonus. Terpadropobopatel u rekcadropodocdarsr apenamazonus. CraOuIbHBIC
KOBaJIeHTHbIE (OpMBI AHMa3ocoenuHEeHUH. KHCI0THOOCHOBHBIE PaBHOBECHSI C y4acTHEM
KaTHOHA apeH/INA30HMUS.

Peakuuu apomMaTH4ecKHX NHMa30COEIMHEHUI C BBIIEICHHEM a30Ta: 3aME€HA JAHA30TPYIIIBI
Ha THIPOKCWIBHYIO-, IHaHO-, HHUTporpymmy, ¢top (Ilmman)-, xjop, Opom, uoxm, u
Bosoposl. Cunte3 OuapuioB no I'omGepry. CuHTE3 METaNIOOpPraHUYECKUX COEeIUHEHUN
(HecmesHos).

Peakuuu nuazocoenuHeHuii 6€3 BbIIETICHUS a30Ta: BOCCTAHOBJICHHE JI0 apUITHJIPA3UHOB,
azocodeTaHre. A30COYETaHHWE KaK pPEaKmus DSJICKTPOPHIBHOTO 3aMemeHus. A30- H
JTMA30COCTABJIAIONINE, YCIOBHS COUYETaHUsl ¢ aMUHamMH U ¢eHomamu. A3okpacutenu, pH-
WH/INKATOPBI.

Peakuuu HykineopuiabHOrO 3aMelieHHuss B OCEH30JbHOM KOJBIE, AKTHBUPOBAHHOM
JIAA30TPYIIION.

Juazomeran, ero crpoerue (crpykrypHoe poactBo ¢ NpO). Ilonydyenue u3z N-Hurpo3o-N-
MeTuaMo4eBHHBI. Peakuus ¢ HO-kucioramu, KeTOHAMH M XJIOPaHTHIPUAIAMUA KapOOHOBBIX
kucioT. Peaknust ApHiaTa-AlcTepTa, neperpynnmupoBKa 1na3okeToHoB (Boubd).
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DeHOBL.

Metoapl monmydeHus (EHOJOB M3 apeHCYNb(OKHUCIOT  (LEJOYHOE IUIABJIEHUE),
apuITaJoreHuoB, cojeil apeHnuazoHus. [lomydyeHue ¢eHona B NPOMBILUIEHHOCTH U3
KyMoJ1a (M30IpOnIOeH301a).

®enonbl  kak  HO-KHCIIOTBHI, BIMSHUE 3aMECTUTENEH Ha KHUCIOTHOCTH (DEHOJIOB.
AMOUeHTHBIN xapakTep heHonAT-noHoB. C- u O-ankunupoBanue ¢peHonsIToB. [Tonyuenue
IPOCTBIX U CIOKHBIX 3PUPOB (HEHOIIOB.

Peakiun  25eKTpOGMIBHOTO  3aMEIIEHUs B apOMAaTUYECKOM  KoJjblle  (EHOJOB:
raJIOTeHUPOBAHUE, HUTPOBAaHUE, CYIb(UPOBAHUE, HUTPO3UPOBAHUE, AJKWINPOBAHUE,
anuinupoBanue, ¢opmuaupoBanue. @Draneunsl: ¢QeHoAPTAIEMH U (QIyOpECLEHH.
KapOokcunupoBanue menoyHsix cojiei genosnioB no Konapbe (mosydeHue caauiuioBOM
kucinotsl). @opmunuposanue ¢eHonoB no Pelimepy-Tumany (CaMIMIOBBINA ajdbAErun).
[IpeBpainienne amauaoBbBIX 3PUPOB PEHOIOB B aUTMI(DEHOIBI KaK MPUMEP TEPMUUYECKON
[3,3]-curmarpomHoit neperpynmnupoBku (Knsiizen).

[TonsiTe 0 MHOrOaTOMHBIX (eHoNax (MMPOKATEXUH, PE3OPLUH, THIPOXUHOH, MHPOTaILIoI,
(I10pOTrIIONMH).

Oxkucnenne ¢enonon. [lomydenue o- u m-0eH30XWHOHOB, aHTpaxuHOHA. Oxucnenue 9,10-
JUTHJIPOKCHAHTpalleHa (aHTparuJIpoXUHOHA) KUCIOPOAOM KaK IPUMEDP E€HOBOW PEAKIUH:
IIPOMBIIIJIEHHOE TIOJyYeHUE MEPEKHUCH BOAOPOIa. APOKCHIIbHBIE paJUKalIbl.

XVMMHYECKHE CBOMCTBA XWHOHOB: peakuuu |,4-npucoeuHeHus, B3aUMOJEHCTBUE C
TUIPOKCHIIAMUHOM, (POTOXMMHUYECKOE allMJIMPOBAaHKE. XUHTHIPOH KaK MPUMEpP JOHOPHO-
aKIENTOPHOTO  KOMIUIEKca (KOMIUJIEKC «C  TepeHocoM  3apsiaa»). CeMUXMHOH.




Hcnonb3oBanue TeTpaxJIopOEeH30XNHOHA (x10panma) " 2,3 nuxop-5,6-
nunranooen3zoxuHoHna (DDQ) B kaduecTBe OKUCIHTENEH U JETHIPUPYIOIIUX PEAreHTOB.
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[{ukoaskaHbl (QTMIUKIIBI) U KX TIPOU3BOIHBIC.

Knaccudukanus anumukiIoB. DHEPrus HANPsDKCHUS B aMUIMKIAX U €€ KOJIWYSCTBCHHAS
OIICHKA Ha OCHOBAaHMH CPaBHEHHUS TEIUIOT 00Pa30BaHMs M TEILIOT CTOPAHUS IUKIOATKAHOB
U COOTBETCTBYIOIUX aJIKAaHOB. THITBI HANIPSOKCHHSI B IUKJIOAIKaHAX (YTJIOBOE, TOPCHOHHOE,
TPaHCAHHYJIIPHOE) U TIOJpa3/IelICHUE ATMIIUKIIOB HA MaJIble, CPETHUE U MAKPOIIMKIIBL.
CrpoeHre  LUKJIONpONaHa,  LUKIOOyTaHa,  IUKJIONEHTaHA W IMKJIOTEKCaHa.
KoHdopmannoHas oJBHKHOCTh IIUKJIOTICHTaHa (TICEBIOBpAILICHUE).

Kondopmanmonaplii aHamu3 MUKIOTeKcaHa. AKCHAIIbHBIE W DKBATOpUAIbHBIC CBS3H B
KpecnooOpa3Hoid  koH(popMmaruu — IHKiIorekcaHa.  KoHdopMepbl — IHKIOreKcaHa
(xkpecnoBunHas u TBUCT-(Gopma). KoHpopmanmm MOHO- U JAHU3aMEIIEHHBIX MPOU3BOIHBIX
IIUKJIOTeKCaHa.

Brusinue kKoH(MOPMAIMOHHOTO MOJIOKEHUS (DYHKIIMOHAIBHBIX TPYII Ha UX PEAKIIHOHHYIO
CIOCOOHOCTh: PEaKIMU 3aMEIICHHsI, OTIICIUICHHs, OKucieHHs. OCOOCHHOCTH CBOMCTB
COCMHEHUH CO CPeTHUM Pa3MepOM ITUKIIA.

KondopmainnoHnbie 0cOOEHHOCTH IUKIOTEKCEHA.

Metonbl CcUHTE3a MHUKIONPONAaHa, IHMKIO0yTaHa M WX NPOM3BOAHBIX. OCOOCHHOCTH
XUMHYECKHX CBOMCTB COCIMHEHUN C TpeXwWICHHbIM LUKIOM. CHHTE3 COeOUHEHHH psiia
[UKJIOTICHTaHA W [UKIOTeKCaHa. Peakmuu pacliupeHus | CYXCHHUS IUKIA [pH
N€3aMUHUPOBAHUN TEPBUYHBIX aMHHOB (J/leMbsiHOB). CrenuanbHble METOAbl CHHTE3a
COCIMHEHUIN CO CpPeIHMM pa3MepoM IHMKJIa (alMIOWHOBAs KOHACHCANMs, KOHJIEHCALUs
JTMHUTPHIIOB, ofiromepu3anus 1,3-0yrajnueHa).

bunukimyeckue cCoOeMMHEHUsT HA MpUMEpax IHC- M TPaHC-ACKATMHOB. [lonMnukiImyeckue
COEMHEHUS, CIHUpaHbl. 3ampeT bpenra Ans MOCTHKOBBIX cuUCTeM (Thra HOpPOOpHEHa).
[ToHsATHE O KapKaCHBIX YIIIEBOAOPOJAAX Ha MpuUMepax aJamMaHTaHa, KyOaHa, TeTpajdjapaHa.
[ToHsiTHE O KaTeHAHAX M POTaKCaHaX.
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I'eTeponuKiInyeCcKre COEUHEHUS.

Knaccugukanus rerepouukioB, UX pojib B HPUPOAEC M B pa3IMYHBIX OOJIACTIX
IIPOU3BO/ICTBA.

[TaTHuIeHHBIE TeTEPOLUKIIBI C OJIHUM reTepoaToMoM: GypaH, TuodeH, nuppoi. Cunres u3
1,4nukap6onnbhbix coequnenuit (IMaans-Kuopp).

ApOMaTUYHOCTh MATHWICHHBIX I'€TEPOLUKIOB. Peakiuyn 351eKTpo(UIbHOTO 3aMeleHHs B
MATUWIEHHBIX ~ apOMaTHYeCKUX  TeTepolMKiIax:  HUTPOBaHUE,  CYJIb(QHUpPOBaHUE,
rajJjoreHupoBanue, (GopMUIUpOBaHUe, aluiIMpoBaHue. OpHeHTalus 3IeKTPOPUIBHOTO
3amelneHus u ee oobscHenue. [luppon kak NH-kucnora. [luppon-kanuii u nupposa-maraui
TaJIOTeHU]Ibl, UX PEAKLUUH C 3IEKTPOMIBHBIMU peareHTaMu. IIuppos Kak CTpyKTypHas
eauHuna nopgupuHoB. [loHATHE O CTpoeHMM M OMOXMMHUYECKOW pOJU XJjopoduiia U
reMOorIo0HHa.

Wunon. CuHTE3 NPOM3BOAHBIX MHJOJIA U3 ApWITHAPA3MHOB U KeToHOB Mo ®umepy.
Mexanusm peakuuu. Peakuuu 31eKTpoMIBHOIO 3aMelIeHHs B TMUPPOJIBLHOM KOJIbLE
MHJOJa: HUTpOBaHHE, (HOPMUIMPOBAHUE, TaJOTCHUPOBAHUE, AMUHOMETHIIMPOBAHUE IIO
Mannuxy. OOpazoBaHHE€ METAJUIMYECKUX MPOU3BOJHBIX (MHIOI-HATPUA W HMHJIOJ-
MarHuiranorenuipl). I'mapokcunnaosnsl B npupoae. Muauro.
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[llecTuuneHHble apOMAaTUYECKUE TIETEPOLMKIBI C OAHUM TIE€TEPOATOMOM: MHUPHUIUH H
XUHOJMMH. [IupunnH. ApomaTudeckuii XapakTep NUPUINHA, CPABHEHUE C NHPPOJIOM H
6enzonom. [lupuaun kak ocHoBaHue. Peaknum ¢ rajoreHaikaHamu. Peakiuun
MEeKTpOUIBHOIO  3aMelIeHHs B NHUPUIUHE:  HUTpPOBaHHE,  CyJIb(UPOBAHHUE,
ranoreHupoBanue. N-OKuUCh NMUPUIMHA M €€ HCIOJIb30BaHHE B PEAKIMU HUTPOBAHUSL.
[TonBUKHOCTH aTOMa rajloreHa B TUPUIMHOBOM SIIPE B PEAKIUAX C HyKJIeO(pUIaMH.

CuHTe3 XMHOJIMHA M 3aMELICHHbIX XWHOJMHOB M3 aHWIMHOB mo Ckpayny u JleOGHepy-




Munnepy. XUHOIMH Kak OCHOBaHME. B3aMMOJeHCTBHE XHMHOJIMHA C TaJOrCHAJIKAHAMM.
Peakiun »51eKTpoUIBHOrO 3aMEIleHUs] B XWHOJHMHE: HUTPOBAaHUE, CYIb(QUPOBAHUE U
rajJjOr€HUpPOBaHUE.

HykneodunabHoe 3amelieHre aTOMOB BOAOPOJAA B NUPUIMHE M XUHOJIMHE B pEaKLUsIX C
aMHJIOM HATpUsl, THAPOKCUIOM KaIHs U (PCHUIUIUTHEM.

Tayromepus 2- ¥ 4-TUAPOKCUIIUPHUINHOB M —XHUHOJMHOB. [IpOoTOHHas NOABMIKHOCTH
aTOMOB BOJIOPOJAa B METWIbHBIX Ipynnax 2- U 4-METWINHPUAWHOB U —XUHOJIMHOB. 2-
MeTwinmupuanHbl M —XUHOJUHBI KaK METHJICHOBBIE KOMIIOHEHTBI B KOHJEHCALUAX C
aJbJACTUIAMU.
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Hcnonp30BaHre 3alIUTHBIX TPYII B OPraHUYECKOM CHHTE3E.

3amura C-H-cBs3ell B alikuHax, ee MpUMEHEHUE B CHUHTe3ax Au- U nosmuHoB (Inasep,
KanpoXoakeBua). CHHTE3bI HA OCHOBE 3-OpOMIIPONUOIOBON KHCIIOTHI.

3amuta cnuproBoit HO-rpymimbl. 3aniuTHbIe TPYNIbL: OCH3UIbHAS, T-METOKCHOCH3UITbHAS,
TPUTHUJIbHAS, T (T-METOKCH ) TPUTHIIbHAS, TPUMETUIICUIIUIIbHAS, TpeT-
OyTHIIIUMETUIICUITWIIbHAS, TeTparuAponupaHuIIbHAs, 4-meTokcu-5,6-
JTUTUIPONIUPaHUIIbHAS, 3-0€H30UIIPONNOHUIIbHAS.

3amura HO-rpynmnsl B TIUKOMSIX: U30NPONMINACHOBAsA, OCH3WINAECHOBASI, ITHIINJICHOBAS
3anuTHBIE Tpymmbl. ukinyeckue kapOOHATHI.

3ammra HO-rpynmel B peHONaX: METHIIOBEIE, TPET-OyTHIIOBBIC, TETPATUAPOITHPAHUIIOBEIE,
dbeHareTunoBsle, TPUMETHWICUIWIOBbIE d(upsl (eHonoB. MeTuIeHINOKCH-3alUTHAs
rpynna Jyisi IByXaTOMHBIX ()€HOJIOB.

3amuTta KapOOHWJIBHOW TPYNIbl B aiblerujaXx M KETOHaX: IUKIMYECKHE aleTald |
tuoanerany. CenexkTuBHAs 3allMTa OJHOM M3 HEPaBHOLCHHBIX KapOOHWJIBHBIX T'PYII B
MOJIEKYJIE.

3amuTa KapOOKCHIIHBHON TPYIIITEI: OCH3MIIOBBIC U TI-METOKCUOCH3UIIOBEIE 3(PHPHI.

3amuTa aMUHOTPYIIBL. 3allUTHBIE TPYIIBL: alleTUibHas, (TajoubHas, CYKIIMHOWIbHAS,
OeH3MI0KCUKapOOHUIIbHAS, TpeT-0yTUIOKCUKAapOOHMIIbHAS (Boc). [Ipumenenue
Oenzoncynbhoxiopuaa u OeH3anbIeruaa A 3alUThl aMUHOTPYIIIBI U €€ MOAU(PUKAIIUY.
3amura THOIBHOU rpyIibl (OCH3UIbHAS, TI-METOKCUOCH3UIIbHAS ).

[Tonsite 0  ¢oToymamseMbIX  3alIMTHBIX  rpymmax  Ha  mnpumepe  1-(2-
HUTpOQeHmT)ITanoNa-1,2.

VYcnoBusi BBeAEHUS W YAAJNECHUS 3alIUTHBIX TPYII, YCTOMYMBOCTh HMX K JACHCTBHUIO
Pa3IUYHBIX pPEareHTOB (KHUCIOT, OCHOBAaHWM, OKHUCIMTENEW, BOCCTAHOBHUTENEH U Jp.).
Ctpaterust UCIIONB30BAHUS 3AIIUTHBIX TPYIII: MPUHIUIIBI OPTOTOHATBHON CTAOMIBHOCTH U
MOJ1yJINPOBAHHOM JIAOMJIBHOCTH.

1999-

T.1-2.
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