1. IlopsaxoOK MpoBeAeHUs BCTYNIMTEIbHOI0 HCIIBITAHUSA

1.1. BecrynuTenbHblii 5K3aMEH B AaCHUPAHTYPY IMPOBOJUTCS B IMHCbMEHHOM
¢opme mno Ouneram. buier coxepxuT JBa TeopeTHdeckux Bompoca. Ilpu
HEOOXOJAMMOCTH JIONOJIHUTEIBHO IPOBOJUTCA YCTHOE cobecenoBanue. Bpews,
OTBOJMMOE Ha MOATOTOBKY K OTBETY, ONPEAEISAETCS B COOTBETCTBUU C MOJIOKEHUEM
O BCTYIUTEIbHBIX UCIIBITAHUSX.

1.2. Hayunblii  pykoBoguTenb  (OpMHpPYET COCTaB  3K3aMEHAIMOHHOMN
KOMHCCHH JUIsI IPOBENIEHUS BCTYIIUTEIbHBIX HUCIIBITAHUM.

1.3. O6cyxaeHre U OICHUBAHHE pE3YJbTaTOB BCTYNMHUTEIHHOTO SK3aMeHa
KOMHUCCHS TIPOBOJUT HA 3aKPBITOM 3acCelaHUM, ONPEIEisas UTOTOBYIO OLEHKY IO 5-
OayIbHOM HIKaje: «OTJIMYHO, «XOpouIoy, «YZOBJIETBOPUTEIBHOY,
«HEYJOBJIIETBOPUTEIbHO». Ecin Tronoca UIEHOB KOMHUCCHUU PACIPEICIHINCH
IOPOBHY, TO OKOHYATEIbHOE pELICHHE 00 OLEHKE OCTAeTCA 3a IMpejacenareieM
AK3aMEHAIMOHHON KOMHCCHH.

1.4. Pe3ynbTarel BCTYNUTENBHOTO 3K3aMEHA OOBSBISIOTCA B TOT K€ JI€Hb
nocie oOQOpMIIEHHMS B  YCTAaHOBJIIEHHOM MOPSAKE MPOTOKOJOB  3acelaHuid
AK3aMEHAIMOHHON KOMHUCCHH.

1.5. Tlpu HecoryiacuM TMOCTYMAIOMIETO C OICHKON JK3aMEHAI[MOHHOU
KOMHCCHH, OH UMEET MpaBO MOJATh ANEUISIHUIO0 B CIEHHAIBHYIO aNeUISIHUOHHYIO
KOMHCCHIO.

[IporpamMmma cocrtaBiieHa C€ ONOPOM Ha JUCLMIUIMHBI, CBSI3aHHBIE C
OCOOEHHOCTSIMU aHajn3a OOIIMX 3aKOHOMEPHOCTEW MpeoOpa3oBaHMs, HAKOIUJICHUS,
nepelayd M MCHOJIb30BAHUS JJIEKTPUUYECKOM HSHEPIUH M DIIEKTPOTEXHUYECKOMN
UHpOpMalMY, TPUHIUNIAMM W CPEICTBAMHU YIIPaBJICHUA JCHCTBYIOIIUX WIIH
CO3JaBa€MbIX JJIEKTPOTEXHUYECKUX KOMILUIEKCOB U CHUCTEM MPOMBIIIIEHHOTO,

TPAHCTIOPTHOTO M OBITOBOTO HA3HAYCHUSI.

2. Couepmaﬂne BCTYIIUTECJIbHOI'O UCIIBITAHUA

2.1. Beeneunue.



2.1.1. Opranuueckass XUMHSI U €€ MECTO Cpeld JpYruX XUMHYECKUX
JUCLUIUIMH, CBSI3b C APYTMMU HayKaMu. OpraHndecKue COCUHEHUS B IPUPOE.

2.1.2. CoctaB M CTpOCHHE OpPraHUYECKUX coeauHeHuil. CTpyKTypHBIE
dopmynel. ['omomorus. M3omepus. IlpuHumnsl panuoHanbHOW HOMEHKIATYpPHl U
3amecturesibHOM HoMeHKIaTypsl MIOTTAK.

2.1.3. Tunbl XUMHYECKUX CBSA3EH B OPraHMYECKUX COCAUHEHMsIX. DU3ndeckue
XapaKTEPUCTHUKHU CBS3E€U: DHEPTHUSI, INHA, ITOISIPHOCTD, OJIAPU3YEMOCTD.

2.1.4. OcHOBHbIE TMOHATHSI CTEpEeOXMMHUHU. JlBa TUIA NPOCTPAHCTBEHHOU
W30MEPUM: JHUACTEPEOMEPUS W DHAHTUOMEPUSA. XHUPAIBHOCTb, YCIOBHS IS €€
BO3HUKHOBEHUA. ONTHYECKass aKTUBHOCTh COEAMHEHUIN C XUPAJIBHBIMU MOJIEKYJIaMHU.
OHaHTHOMEPBI, palleMaThl.

2.1.5. CriocoOsl  M300pakeHUsI TMPOCTPAHCTBEHHOTO CTPOCHHUS  MOJICKYII:
KJIMHOOOpa3Hble mpoekuuu, (opmynasl HbiomMeHa ©  NpOEKUUOHHBIE (HOPMYJIBI
Oumepa. IlpaBuna mnonp3oBaHMs HUMH. AOCONIOTHAs W OTHOCUTEJIbHAs
koHpurypanus. Kondopmanus, ee orninure ot koHpurypanuu. Kondopmepsi.

2.1.6. Acummerpudeckuii atroM. OpraHudeckHe COEIMHEHUS C  OIHHUM
aCUMMETPUYECKUM aToMOM yriepona. [Ipuamuner R,S-Homenkimatypsl. CoeauHeHns
Cc JIByMs acuMMmeTpuueckumu atomamu. llonsrtue o meszodpopmax. Tpeo-, spurpo-
HOMEHKJIaTypa Kak Ccrmoco0 OTOOpaXeHHsl OTHOCUTEIbHOM  KOH(pUTYypauuu
IMAaCTEPEOMEPOB € ABYMS ACUMMETPUYECKMMH aTOMaMH. ODHAHTHOMEPHI C OCBIO
XUpPaJIbHOCTH Ha MpuUMepe aieHOoB U JAu(deHoBbIX KucioT. [linockoctHas
XUPATBHOCTH Ha MpUMEpe napa-LHUKIo(PaHoB.

2.1.7. DnexTpoHHble (MHAYKTHUBHBIM M ME30MEpHBIM) U MPOCTPAHCTBEHHBIC
3¢ (eKTH B MOJIEKyIaX OPraHUYECKUX COCTUHECHHM.

2.1.8. Knaccudukaiusi peareHTOB W peakinuii. MeXaHW3Mbl OpPTaHUYeCKUX
peakumii. IloHATHE O NPOMEXKYTOUHBIX YacTHIAX, IEPEXOJHOM COCTOSHHH,
AHEPreTUYECKOM NMpoduie peakluu U ee s3HepreTuueckoM Oanance. Kunetuueckuit u

TEPMOJIMHAMHUYECKUN KOHTPOJIb PEAKLIUH.



2.1.9. IlpocTpaHCTBEHHBIM AaCMEeKT MPOTEKaHUs OPraHWYeCKUX PEeaKIIMid:
JIMACTEPEOCETICKTUBHBIC U YHAHTUOCEIIEKTUBHBIE PEaKIIMU. JHAHTUOMEPHBIN U30BITOK
KaK KOJIMYECTBEHHAs XapaKTePUCTUKA SHAHTUOCEICKTUBHOCTH TIpoliecca.

2.1.10. OcHOoBbI MeTOAAa MOJIEKYJSIpHBIX opbOutaneit (MO) ans Monekyn
OpraHUYeCKUX COCIUHEHUH, colepKalluX 7-CBA3U. MOJeKysipHble T-OopOuTanu
sTUIeHA, 1,3-0yTanreHa u BBICIINX MTOJIMEHOB, OEH301a, paJrKaia, aHHOHA U KaTHOHA
ITWIIBHOTO THMA, 2,4-TICHTaJUECHIIIBHOTO pajuKaa.

2.1.11. [TpuHIUD KECTKUX U MIATKUX KUCIOT U ocHoBanuii (CKMKO).

2.2. dusnyeckre METO bl UCCIIEI0OBAHUS B OPTaHUYECKON XUMUH.

2.2.1. O0mas xapakTepucTuka (PU3UKO-XUMHUYECKUX METOJ0B, OCHOBAHHBIX Ha
B3aMMOJICUCTBUM U3NTydeHHUs] C BemecTBOM. CrieKTpajgbHble W JU(PaKIIMOHHBIC
METO/IBI.

2.2.2. KonebarenbHasicnektpockonusi:  npupona MK-crnektpoB, mnpasuia
oTOOpa,  XapakTepucThyeckue  4YactoThl  nomomieHus.  KP-cnekrpockomnus.
Bo3moxnoctu UK-cnektpockonuu ¢ npeoOpazoBanueM dyphe.

2.2.3. llpencraBieHusi 0 TEXHUKE SKCIEPUMEHTA W METOJIaX MPUTOTOBICHUS
po6 B UK-cniekTpockonuu.

2.2.4. OyHKIIMOHATBHBIN aHaJIM3 HAa OCHOBE XapaKTEPUCTUYECKUX YaCTOT:
aJKaHbl — XapaKTEepPUCTUYHOCTh KosieOaHui cBsizedl C-H, HexapakTepHUCTHYHOCTh
koneOanuii cBsizeit C-C; ankeHbl — XapaKTEPUCTUUYECKUE YACTOThI, 3aBUCHMOCTh
gacToThl BajeHTHoro kosnebanus C=C oT pa3nuuHbiXx (AKTOPOB; AJIKUHBI,
apOMaTHYECKHE COEAMHECHUS — XapaKTEPUCTHUYECKHE YacTOThl, Gopma KoyeOaHHit
apoMaTHYECKOro Koublla, JnedopmarmonHeie konebanuss C-H; kapOoHMIBHBIC
COCIMHEHUS — XapaKTEPUCTHUECKHE YaCTOThI, BIUAHUE compspkeHus cBszeit C=0 c
JIPYTUMHU KPATHBIMH CBSI3SIMHU.

2.2.5. DNEeKTpOHHAs CHEKTPOCKONHUS B  YJIbTPA(HOJIETOBOM UM  BHAMUMOU
o0jacTax: mpupofa CHEKTPOB, THIMBI OJICKTPOHHBIX IEPEXOA0B, TIOHSITHE O
xpomoopHbIX  Tpymmax. [IpuMeHeHuss  INEKTPOHHOW  CIEKTPOCKONHU B

OPTraHUYECKOMN U 3JIEMEHTOOPTaHUYECKON XUMUH.



2.2.6. Cnekrpockonusa SIMP. MaruutHbsie CBOMCTBa aTOMHBIX saep. AHCaMOIb
A1ep B CTaTMYECKOM MAarHUTHOM Tone. SaepHble 3€€MaHOBCKHE YPOBHH, HX
HAaCENEHHOCTH, YCIOBUE  PE30HAHCA, MAKPOCKONMYECKOE  HaMarHWYHWBaHUE.
Peruncrpanms cnexktpoB SIMP B pexxume HENpepbIBHOW Pa3BEPTKU U B WMITYJIbCHOM
pexuMe.

2.2.7. MarauTHO€ »SKpaHUpoBaHue saep. KoHCTaHTa »JKpaHMpPOBAHHUS H
XUMUYECKUN CIABUT. OTAJOHHPOBAHUE CIEKTPOB. YCJIOBHUS MOJYYEHHsS CIEKTPOB
BBICOKOTO pa3pelICHHUS. [Ipsamoe U KOCBEHHOE CIIMH-CIIUHOBOT'O
B3auMojencTBus. Peakcanus, BpeMeHa CHUH-PEIETOYHOM M CIMH-CIIMHOBOW
penakcauuy. OTHOCUTENIBHBIE HHTEHCUBHOCTU CUTHAJIOB.

2.2.8. Illkana XMMHYECKHX CABHrOB 'H B OpPraHMYECKHX COCAMHEHHMSAX.
Xumudeckue capurn °C st OPraHUYECKUX MOJIEKYII.

2.2.9. Bnmussaue  gusumyeckux — QakTopoB  HA  OKpaHMpPOBaHUE  SAEp:
JUAMarHUTHBIA M MapaMarHUTHBIN BKJIaJbl B KOHCTAHTY JKPAHUPOBAHMS, BIUSHUE
MarHUTHOW aHMU30TPONHH, IP(EKT KOJBLEBOrO TOKA, BIUSHUE IEKTPUUECKOTO MO
U MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUM, N30TOMHBIE 3(PPEKTHI.

2.2.10. XvMHuUYeCKHEe CIBUTH M CTPOCHHE MOJCKYJ. XapaKTepUCTUIHOCTH
XUMHUYECKUX CIBUTOB, SMIIMPUYECKUE IPABUIIA UX OLICHKHU IO aJIUTUBHBIM CXEMaM.

2.2.11. Xumuueckass W MarHuTHasT AKBUBAJIECHTHOCTh SJEP, CUMMETPHS H
XUPAIBHOCTh — UX TMposiBIeHUS B cnekrtpax SMP. BrisiBieHue roMOTONHBIX,
SHAHTUOTOIIHBIX U JUACTEPEOTONHBIX TPYIII MO cekTpam AMP.

2.2.12. KoHCTaHTBI KOCBEHHOTO cnHH-ciimHOBoOro B3ammojeicTtBus (KCCB)
"Jun U crpoenne monekysa. Crekrpsl IMP mepsoro mopsaka. CIIMHOBBIE CHCTEMEI
AX, AX;, AX, AMX. Ilpoctele mpaBuna myiabTUILIETHOCTH. Crnektpsl SAMP ¢
MAarHUTHO HEDKBUBAJICHTHBIMU sIpAMU AAXXY 1 AA'MM'X. Orkiosennst ot
MpaBWJI TIEPBOTO MOPAJKA JJIsi CHIIBHO CBA3aHHbIX cucTeM. Crnektpel AB u ABX.

) 1 V)
Cnun-cnimHOBOE B3ammojenctBue "H ¢ apyrumum sgpamMu. OTHOCHUTENIBHBIA 3HAK

KCCB.



2.2.13. I'eMuHanbHbIE 2JHH, BUIMHAIBHBIE Jpyy U ganbune KCCB KOHCTAaHTBI
H-C-H. 3aBucumocts Buninnanbsabix KCCB ot aByrpanHoro yria (kpuBas Kaprutyca)
U €€ UCMOJb30BaHue B KOHGOPMAIIMOHHOM aHaiu3e. KoHCTaHThI CCB®C-'H.

2.2.14. ]IBoitHOW TOMOSIIEPHBIA M TETEPOSJIEPHBIN pe3oHaHC.  DPEeKTh
TOTaNbHOrO0 MATHHTHOTO pe3oHaHca (CIMHOBAs pasBsska) B crektpax SIMP-'H u
AMP-C-{'H}. Snepusiit >pdexr Opepxayszepa (I90). OcoGEHHOCTH TOMO- H
reTeposAepHbIX CcUCTEM. DaKTOpbl YBEIMYEHHS] HWHTEHCUBHOCTEH CUTHAJIOB.
[Tpumenenus A0 it u3ydeHUst CTPOCHUS U KOPPEKTHOT'O OTHECEHUSI CUTHAJIOB.

2.2.15. XuMuuecku UWHAyNHpyeMas JUHAMHYECKas TMOJspHu3aIus  sjaep
(XUAILA). Ocobennoctu mnpumenenus XUIAIIA nns wusydeHus wmexaHu3Mma
TOMOT€HHOTO THJIPUPOBAHUSI AJIKEHOB U aJIKHOB.

2.2.16. lunamudeckas cnekrpockomnusi IMP. M3yuenne oOpaTUMBIX peaxiiuii
NEPBOTO TMOpsAKA U MEXKMOJICKYJSIPHBIX peakiuii oOmeHa. Bpaienue BoOkpyr
npoctbix cBa3e C-C u "4acTUYHO JBOWHBIX'" CBSI3€M, HHBEPCHUM Y aTOMOB a30Ta U
(docdopa, MHBEPCUS LMKIOB, BAaJEHTHAs TayTOMEpHs, KETOEHOJIbHAs TayTOMEpHs,
MEXMOJICKYJISIPHBIN MPOTOHHBIN OOMEH.

2.2.17. Macc-ciektpoMeTpus, o00iacTd ee mNpuMeHeHus. Tumbl Macc-
CIEKTPOMETPOB, OCHOBHBIE y3ibl IpubOopa. Pazpemaromas crnocodHocTh. Macc-
CIIEKTPhl TOJIOKUTEIBHBIX W OTPHULIATEIIBHBIX HMOHOB. MacccnekTpoMeTpust
BBICOKOr0o paspemieHusa. CnocoObl WOHM3aUMU. MOJEKYISIpHBIA HMOH M €ro
dbparmentanus. Bug macc-ciektpa. XpomMaTo-Macc-ClieKTpOMETpHs.

2.2.18. MeTonpl YCTaHOBJICHUS DJICMEHTHOTO COCTaBa COCIWHCHHUS B CIICKTpE
HAa OCHOBAaHMU JAHHBIX MO TPUPOJHOMY COJEPKAHUIO CTAOWIBHBIX HW30TOIOB
AJIEMEHTOB M0 KJIACTEPY MUKA MOJIEKYJISIPHOTO MOHA.

2.3. AnKaHsl.

2.3.1. llpupona C-C u C-H cBsseit, sp3-rubpuauzaimsi aroma yrjiepoja.
[Tonsatue o koHdopmanusax ankaHoB. Kondopmauuu sTaHa, mporaHa v OyTaHa.
[TpoeknronHbIC bopmybl Hrromena. OHepreTuveckas auarpaMmma

KOH()OPMAITMOHOTO COCTOSTHUS MOJICKYJIbI JIKaHa.



2.3.2. IlpupoiHble UCTOUHUKH aJTKaHOB. MeTO/Ibl CHHTE3a aJIKaHOB U3 aJIKEHOB,
QJIKWHOB, aJKUJITAIOTCHHUIOB, METAJUIOOPTAHUYECKUX COEIUHEHUMN, aJbJeTruJIOB,
KETOHOB M KapOOHOBBIX KUCIIOT.

2.3.3. XuMHYeCcKue CBOWCTBA alnKaHOB. ["anoreHupoBanue aakaHoB. MexaHu3M
peakuuu. PermoHanpaBlieHHOCTh TaJOrN€HUPOBAHHUS  PA3BETBICHHBIX  AJKAHOB.
OtHocuTeNnbHAsT CTAOMJIBHOCTh AJKWJIBHBIX paaukanoB. CrnocoObl perucrpanuu
ankuwibHbIX pagukainos (OI1P, SIMP). CynbdoxiiopupoBaHue U HUTPOBAHUE AJTKAHOB.
TepMHUUECKUIN U KaTAJIUTUYECKUN KPEKUHT AJIKAHOB.

2.3.4. IloBeneHne alkaHOB B CYNEPKUCIOW cCpele, MOH MeTOHus. VoHHBIE
pEeaKIMK aJIKaHOB: JECHTEPOBOJOPOJAHBIA OOMEH U TaJIOTEHUPOBAHUE B CYNEPKHUCION
cpezne.

2.4. AnkeHsl.

2.4.1. llpuposia ABOWHOW YTIIEpOA-YIJIEPOAHOM CBSI3U, SP2-THOpUIU3ALINS
aToma yriepoja. I'eomerpuueckas uzomepus. I{uc-, Tpanc- u Z-, E-Homenknarypa.
Psin cTabuiIbHOCTH aJIKEHOB, BHIBEICHHBIN HA OCHOBE TEILJIOT TUIPUPOBAHUS.

2.4.2. Metoapl CHHTE3a alKEHOB U3 QJKWJITAJOTCHHUJIOB U  CIUPTOB.
CrepeoceeKTUBHOE BOCCTAaHOBJICHHE aNKWUHOB. CHHTE3 alKEHOB TEPMOJIU30M
YeTBEPTUUHbIX aMMOHHUEBbIX coJielt (['odpman), N-OKCHIOB TpPETHYHBIX aMHUHOB
(Koyn) u kcantorenatoB (Uyraes). MeTo/ibl peruo- U CTEPEOCEIEKTUBHOIO CO3aHUs
C=C cBs3u Ha 0aze unuaoB dochopa (Meroast Butrtura u Ysacropra-XopHepa-
OMMoOHCa). PermocenekTuBHBIM CHHTE3 aJIKeHOB W3 To3uiaruapa3oHoB (IIlammpo).
CrepeoceleKTUBHOE BOCCTAaHOBJIEHHE AalKMHOB. BoccTaHoBiieHHE KapOOHWIbHBIX
coeauHeHun no Mak-Myppu.

2.4.3. I'eteporeHHoe THAPUPOBAHHUE, KaTalW3aTOphl TIpolecca (METalIbI,
OKCHU/JIbI, CMEIIaHHbIe OKCHIbI). DOPMBI KaTaIU3aTOPOB: MEITKOUCIIEPCHBIC METaJIIbI
(uepHu, kaTanuzatop PeHest), koymonaHbie cucteMbl (Hukenb P1 u P2), HaneceHHbIe
KaTaJIu3aTophl. [ MIpupoBaHue TPU BBICOKOM U HU3KOM JIaBJICHUHU. 3aBHUCHUMOCTH
CKOPOCTH U CTEPEOXMMHUH TIpollecca THAPUPOBAHUS OT MPUPOJIBLI KaTajluzaTopa U

cTpoenus cyoctpara. CenekTUBHOCTh ruApupoBanus. [loHsTHE O ranTOPUIHHOCTH.



2.4.4. TloOounble peakiuu B mpouecce ruapupoBanus C=C-cszeit:
ruaporenonu3 npocteix cBsizeit C-N, C-O, C-Cl. Mcnons3oBaHue rujiporeHosmsa B
CUHTETHYECKUX 1essix. KatanuTtuyeckue sijbl.

2.4.5. 'omorenHoe TUApUpOBaHHE ankeHoB. Kartamuzatopsl M MeXaHU3M
npoliecca.

2.4.6. Perno- u crepeoceneKTUBHOE MPUCOSINHEHHE THAPUIOB OOpa K alKeHaM
(rumpobopupoBanue). Mexanusm u crepeoxumusi. CeTeKTUBHBIC THIPOOOPHUPYIOIITHE
are’Tol (aucuamui- u Texkcunoopansl, 9-BBN). O6parumocts ruapobopupoBaHus,
u30MepH3aIusl alKWIbHBIX Tpynn. CHHTE3 aJKaHOB, CIUPTOB, aAKUITAIOTEHUIOB C
HOMOIIbI0 OOPOOPTaHMYECKUX COeAUHEHHH. BoccraHoBieHne QYyHKIMOHAIBHBIX
rpynn  au0opaHoM.OrpaHUYeHUsT METOAOB THAPUPOBAHUS M TUIAPOOOPUPOBAHUS,
CBSI3aHHBIE C HaJTMUKeM (DYHKIIMOHAIBHBIX TPYIIN B MOJIEKYJIE.

2.4.7. DnekTtpousibHOE  TPUCOCIMHEHHE K  allKkeHaM  TallOTEHOB |
rajoreHoBoJopo/IoB.  Mexanusm  peakiuu.  OOpa3oBaHuHE  “MOCTHUKOBBIX™
uHTepMeauaToB. CTEpEOXUMHUSI U PETHOCENEKTUBHOCTh Tpucoenannenus. [Ipasuiio
MapkoBHUKOBa. Peakimu  CONPSKEHHOTO MPHUCOCAUWHEHUs, MepPerpyninupoOBKU
QJIKWJIBHBIX KaTHOHOB. [ MapaTarys alkeHoB. Y CIOBUS U MPAKTHIECKOE TPUMEHEHHE.
['unpokcuMepKypUpOBaHHE AJIKEHOB KaK METOJ] CHHTE3a CHUPTOB (MEXaHWU3M U
CTEPEOXUMHUSI).

2.4.8. cun-I'mapoxcunupoBaHue AJIKEHOB 10 TMOJIOB. PearenTsl
TUAPOKCUITUPOBAHUS. MeXaHu3M  CHHTHAPOKCHIMPOBAHUS.  DMOKCHUIAUPOBAHUE
AJIKCHOB MEPKUCIOTAMH. ONOKCUANPYIOIINE areHThI: HaJyKCyCHas,
TpudTOpHaTyKCyCHasi, M-xyopHanOeHzorHas (MCPBA) xucnoTel, JUOKCHpPaHBI.
[TonsiTie 006 HAHTHOCETEKTUBHOM 3MOKCUIUPOBAHUU TPET-OYTHIITHAPOIIEPOKCUIOM
B NIpUCYTCTBUU TUTaHOBOro Temiuiata (Ilapriecc). KucinoTHblil 1 OCHOBHOM KaTallu3
THIPOJIN3a JMOKCUAOB (okcupaHoB). KaTaiuTuueckoe OKHCICHHE JTUJICHA B
aneransaeruy  (Bakep-npouecc). Peakuuum  rugpoopMuiaMpoBaHHs  aJKEHOB.
ITonsTre 0 MeTaTe3uce AIKEHOB.

2.4.9. O30HOMM3  AJIKEHOB, MeXaHW3M peaknuu. OKHUCIUTENLHOE U

BOCCTAHOBUTCIIbHOC PACIICIITICHUC O30HHUIOB.



2.4.10. PagukanbHple peakuuu — alkeHoB. lIpucoemmHeHue OpOMUCTOTO
BOJIOPO/Ia, CEPOBOJIOPOIA U THOJIOB MO KPATHOM CBSI3U. AJITUIBLHOE rajJoreHupOBaHUe
no Llurnepy, MexaHu3M peakiuu.

2.4.11. KapOeHsbl - 4acTUIBI C ABYXKOOPAMHUPOBAHHBIM YIIEpOAOoM. MeTo bl
reHepUpOBaHUs KapOCHOB U TuranokapoeHoB. CTpOEHHE CUHIJIETHBIX U TPUILIETHBIX
kapOeHoB. [IpucoenuHenne 3TUX yacTull K aikeHaMm. CTepeoXuMusi PUCOEANHEHUS.
[Tonstue o kapbenounnax. [Ipucoequnenne kapoeHongoB Kk C=C cBs3Hu.

2.4.12. Karanutuyeckas MoJuMepHu3alliy ajJKkeHoB Ha Katanu3atopax Luriepa-
Harra.

2.5. AnkaaneHsl.

2.5.1. Tumns! aueHoB. CpaBHEHUE YCTOMYMBOCTH TUEHOB Pa3HbIX THUIIOB.

2.5.2. 1,3-Ankanuenpl. MeTonbl CHHTE3a COMPSDKCHHBIX JHEHOB. KpekuHr
aJKaHOB, JAeruaparamnus AuojoB. Kpocc-couetanue kak MeTOJl cuHTe3a 1,3-IHEeHOB.
Crpoenue OyragueHa-1,3, conpsbkenue nBOMHBIX cBsizeil. 1-MO 1,3-Oyranuena.

2.5.3. 'anorennpoBanue W ruaporajorenupoBanue 1,3-nuenoB. MO-
QUTWILHOM  CHUCTEMBbl. AJIIMJIBHOE  y4yacTwe, aumi-katuodH. 1,2- u  1,4-
[Ipucoenunenne 3MeKTpoUIBHBIX areHToB K 1,3-aueHam. [loHsTHe 0 KUHETHYECKOM
U TEPMOJAMHAMUYECKOM KOHTPOJE PEAKIM SIEKTPOPUIHHOTO TMPUCOCIUHEHUS K
1,3ninenam. OcCOOEHHOCTH  XMMHYECKHMX  CBOMCTB  1,4-mmeHoB, 1,5-ameHOB
(neperpynnupoBka Koyma).

2.5.4. [lonatue 0 CHUHXPOHHOM TIPOLIECCE W TEPHUIMKIMYECKUX PEAKIIHIX.
KoHuenuust coxpaneHusi OpOUTaTIbHONM CUMMETPUU U TEOPUs TPAHUYHBIX OpOUTaIIEH.
[Toustue o B3MO u HCMO peareHTa ¥ CHMMETpPUS OTUX OpOHUTAICH.
Knaccudpukanms MO 1o uyuciay y3/moB: Tomojorus XIiokkens u  Mebuyca.
OpOuTanbHbIN KOHTPOJIb B AJEKTPOLUUKIMUECKUX PEAKIUAX 3aMbIKaHUSI U PACKPBITHUS
[MKJIa, WHULNAUPYEMBIX TepMHUEeCKH U GdoToxuMuyecku. CTepeoXuMUIECKUE
paBuJiia JjIsl AICKTPOIIUKINUECKUX PEaKIIHA.

2.5.5. Peakiiuu 1ukiionpucoequHeHuss W ux kinaccudukamusa. KonTposb
OpOUTANBHONW CUMMETPHH B TEPMUYECKUX U (POTOXMMHUYECKUX peakuusx [4+2]- u

[2+2]-umknonpucoe nuHeHMS.



2.5.6. Peaknus Junbca-Anbaepa kKak omHa W3 “MONIHBIX peakmwii” ([4+2]-
ITUKJIOTIPUCOSTUHEHUE) JIJIS CO3/IaHMS IMECTUWICHHOTO IUKIIa. JIMeH u TueHoHII. o-
XWHOAMMETAHbI B KAa4yeCTBE JINCHOB, MX TeHepupoBaHue. Tumbl peakiuu Jluimbca-
Aunbnepa: KapOo-peakims, reTepo-peakuus, 1,4-1MKI02TUMUHUPOBAHUE.

Petpopeakuusi.

2.5.7. Karanu3 B peakiuu Jlunsca-Amnbaepa.

2.5.8. Crepeoxumus peakuuu Junbca-Anbaepa, SHJO0-TIPABUJIO.
PermnocenexkTMBHOCTh LUKJIONPUCOEINHEHUSI B CIy4yae HECUMMETPUYHBIX JIUEHOB U
nueHo(uIoB. PernocenekTHBHOCTh FeTEPO-peaKkuy.

2.5.9. [lonsatue o eHOBOU peakuu AJbaepa.

2.5.10. ITomumepu3anusi ajaKeHOB W JUCHOB (MOHHBIA, paguKalbHBIM U
KOOPJIMHALMOHHBIN MexaHu3M). CrepeoperyisipHele mnoauMepsl. M30mpeHoBbIN
KayqyK.

2.5.11. AneHsl U KyMYJIEHBI: OCOOCHHOCTH IPOCTPAHCTBEHHOI'O CTPOCHUS,
nzomepuzanus. [ mapupoBanue. DNEKTPOPHIBHOE TPHUCOSAMHEHHWE K aJUieHaM:
rupaTanus, IpucoeAMHEHNE XJIOPOBOIOPOAA

2.6. ANKUHBI.

2.6.1. Ilpupona TpoitHOH CBsI3M, Sp-rUOpuAM3aIys. MeToabl CHHTE3a aTKUHOB.
OnekTpoduiabHOE  TNPUCOEAUHEHHME K alKuHaM.  [ajoreHupoBaHue |
THIPOTAJIOTCHUPOBAHUE  AJKWHOB. MeXaHW3M H  CTEPEOXHMHs  pEeakluu.
BoccraHoBnenue ankuHOB 10 IUC- M TpPaHC-AIKEHOB. ['mapaTaiusi aJKUHOB.
CpaBHEHHE pEaKIMOHHOM CIIOCOOHOCTH AQJKMHOB U aJKCHOB B  pEaKIUAX
ANEeKTpOPMIBHOTO TpucoenuHenus. HykneoduinbHoe MNpUCOSTUHEHHE CIUPTOB,
CUHTE3 BUHHJIOBBIX 3(HPOB.

2.6.2. CH xkwucinotHocTh ankuHOB-1. IlodyuyeHue JUTHEBBIX, HATPUEBBIX,
MarHUeBBIX W MEIHBIX TPOU3BOAHBIX alKWHOB-1. MX mpuMeHeHue A CHHTE3a
BhICIIMX alKuHOB. KoHAeHcanusi ankuHOB-1 C ajpAeruaMu U KETOHaMH II0

®dagopckomy. [Tonyuenue nponaprusoBoro cnupra u 0yrun-2-auona-1,4 no Penre.



2.6.3. 'uapobopupoBaHue aIKMHOB, CHHTE3 aJIbJETU/IOB.

2.6.4. AueTtniieH-aJlIeHOBas neperpynnupoBka. CMelleHne TpOMHOW CBSI3U B
KOHIIEBOE TMOJOKEHHE ankuHa. OKuciauTenbHas KOHACHCALMS TEPMUHAIBHBIX
QIKWMHOB B TMPUCYTCTBUM cojed Menu. Kpocc-coueraHue apuiaraJoreHuzioB ¢

TepMUHAIBHBIMU ankuHaMu (CoHorammpa).

2.6.5. [{uknooauroMmepu3anus aTKHHOB.

2.7. TanoreHankanpl, HYKJICO(DUIPHOE 3aMEIIEHHUE Yy HACBIIIEHHOTO aToMa
yrieposa.

2.7.1. Peakuuu HyKJI€0(UIBHOTO 3aMEIIEHUs Y HACBIILIEHHOTO aToMa yriepojaa
KaK METOJ CO3JaHusl CBS3€W YIVIEPOA-YIJIEPOJ, YIJIEPOI-TAJIOreH, YIJIEpOA-a30T,
yraepoa-gocdop.

2.7.2. Knaccuukanusi MEXaHU3MOB  HYKJICO(DUIBHOTO  3aMEIICHHUS Y
HachllleHHOTOo  atoma  yraepoga (Syl- w Sy2-mexanumsmbr). OCHOBHBIC
XapaKTEPUCTUKU OMMOJIEKYJISIPHOTO M1 MOHOMOJIEKYJIIPHOIO MEXaHU3MOB.

2.7.3. 3aBUCUMOCTh ~MEXaHW3Ma pPEAaKIUH OT CTPYKTYPHl  HCXOJHOTO
coequHeHus.  llonarue  HykneopuibHOCTM M (AKTOPbBI,  ONPEAEISAIOLINE
HykineopunapHOCTh pearenta. [Ipunmun XXMKO. Pons pactBoputens B Syl- u Sy2-
MpolLeccax.

2.7.4. Peakniuu  HykJieopwipHOTO  3amerieHus — Sy2-tumna.  KuHeTwka,
CTEPEOXUMHUHL.

2.7.5. [lpumepsl  peaknuii: TMOJTYyYEHHE AaMUHOB, HHUTPUIIOB, 3(UPOB
KapOOHOBBIX  KHCJIOT, TPOCThIX A(PUpoB, THOIPHUPOB,  AITKUITATOTECHUIIOB,
HUTPOCOEAMHEHUN U APYIMX KIIACCOB OPraHUYECKHX COEAMHEHU. AMOUIEHTHbBIE
annonbl. KuHeTnka m crtepeoxumusi Sy2-peakuuii. BnmstHue cTpoeHus paaukana,
YXOMSIIEH TPYNIbl UCXOMHOTO cyOcTpaTa M MPHUPOABI PACTBOPHUTENS HA CKOPOCTH

peakiuu. MexdaszHbiit kaTanus B Sy2-Tipolieccax.



2.7.6. Metoapsl cHWHTE3a aJKWITAIOTCHUIOB (ATKIIXJIOPUAOB, OpOMHIOB,
MOJUJIOB U (PTOPUAOB) U3 CHUPTOB, AIKEHOB, AJIKAHOB, JPYTHX AIKUJITAIOTCHU]IOB,
ANKUJICYIH()OHATOB U JIP.

2.7.7. Peakiun Syl Tuma. Kunetwka, crepeoxmmmus. 3aBUCHMOCTh Spyl-
mpolecca OT TOPUPOABl  pajuKaia, YXOHASIIeW TpPYHIbl U PacTBOPUTEIIS.
Kap6okatnonsl, QaxTopsl, BIMSIONIME Ha WX ycToiumBOCTh. IleperpynmnupoBku
KapOOKaTHOHOB.

2.7.8. DnexrpodunbHbiil kKatanu3 B Syl-peakuusax. [loHsTre 0 MOHHBIX Mapax.
Tunbl HOHHBIX TIAp U UX POJIb B PEAKIUIX HYKJICOPUIBHOTO 3aMEIICHHUS.

2.7.9. BHyTpuMonieKyisipHass ~ paJuKalbHas  LUKIW3alMg ~ aJKeHWI- |
QJIKEHWITAJIOT€HUIOB 110/ IEHCTBUEM TPUOYTHIIONOBO-TUIPUIA.

2.8. MeTtamioopraHu4ecKue COeTMHEHMS.

2.8.1. Jlutuii- W MarHuMOpraHUYECKUe COEIMHEHUS, HUX IMOJy4YeHHE U3
OpraHoraJOreHuJI0B M Metauia. Mcmone3oBanme MarHust Puke i cuHTE3a
MAarHAMOpPraHNYeCKuX coequHeHni. [lonydeHne IMTUHOPraHMYECKUX COEAUHEHUN
peakuuell  OpraHOTaJIOTEHHWJOB M OJIOBOOPraHMYECKHX  COEAMHEHUH ¢
JUTUHATKUAIAMU. 3aMEIleHHE aToMa BOJOPOJa OPraHMYECKUX CyOCTpAaTOB HA JIMTUMN
(peaxuust metamupoBanusi). [llkana CH-KUCIOTHOCTH yTiI€BOIOPOJIOB.

2.8.2. CtpoeHne JNUTUHOPTAaHWYECKUX COCAMHEHMIA: KiacTepbl. CTpoeHue
MarHuopraHnyeckux coeanuenuil. Papuosecue Illnenka.

2.8.3. Peakiiun JMTHIi- W MarHMHOPraHWMYECKHUX COSIUHECHHH C BOJIOH,
KHCIIOPOJIOM, TMOKCUIOM YTJIEpOJia, albJIeru/IaMi, KETOHAMHU, CIOKHBIMU d(PUpaMHU,
HUTPUIIAMH, STIOKCUIaMHU, OPTO-3(UpPaMH, TPETUIHBIMU aMUIAMHU.

2.8.4. llonyuenue ankunOeH3onoB 1o Bropiy-Ourtury u O6udeHusnoB mo
Ynbemany.

2.8.5. Menpbopranuueckue peareHTsl B cuHTe3e. [lomydeHue  nuTHit-
AUaNKUIKynpatoB. Wx crpoenme. KympaTel HU3MIETO TOpSAIKA: TOMOKYIPATHI
['mnmana, retepokynpathel. KympaTel BBICHIETO TMOpsIKA: ITUAHOKYIpaThl. Peakius

JATUN-IUAIIKWIKYIIPATOB C  aIbAeruiaMu. Peakuuu ¢ rajgoreHOnpOu3BOAHBIMU



pa3aMuYHBIX THUMOB, 1,l-mUramoreHuaaMu, anUITaJOT€HUAAMH, OKCHpaHaMu, o,p3-
HEMpeleNbHbIMU albJIETUIaMU U KETOHAMHU.

2.8.6. CTepeoceneKTUBHOCTh COUETAHUS C | -aKEeHUIITaOTeHUIAMHU.

2.8.7. Cmemanmnble Kynpatsl Tana [R'R*Cu]Li Ha 0CHOBE aKHIAICTHICHH/IOB,
AIKOKCUIOB ¥ THOJISITOB MeAu. VX moiydeHue U UCTOoIb30BaHUE B CUHTE3E.

2.8.8. Peakuuu Kpocc-coueTaHHsi MarHHii-, IIMHK-, OJIOBO- U OOPOPTaHUYECKUX
COCIMHEHUM C OpraHOraJIOTeHUJaMH, KaTalu3UpyeMble KOMIUIEKCaMU MaJllaaus
(Xapam, Herumm, Crumne, Cy3yku). OKUCIUTENIBHOE NPUCOCAUHEHUE -
BOCCTAaHOBUTEIBHOE SJIMMHUHHPOBAHHE KaK AJIIEMEHTAapHbIE aKThl B PEAKIUSIX KPOCC-
couetanus. CouyeTaHUEApWINOAUIOB C TEPMUHAIbHBIMU ajKkuHamu (CoHorammpa).

2.9. CnupThl ¥ IPOCTHIE F(DUPHI.

2.9.1. OgnoaToMHBIE COUPTHL. MeToAbl WX TOJYYCHHUS W3 AJKEHOB,
QJIKWITAJIOT€HUI0B, KapOOHUJIbHBIX COEAMHEHUN, KapOOHOBBIX KHCIIOT, CIOMXHBIX
a¢upoB, okcupaHoB. CBoiicTBa ciupToB. CriupThl Kak ciaadbie HO-kucaotsl. CiupTh
Kak ocHOBaHMs JIpronca.

2.9.2. MeTtoapl  MONYy4YEHHs]  OJHOATOMHBIX  CIHUPTOB M3  AJKEHOB,
QJIKWJITAIIOTEHUIOB, KapOOHMJIBHBIX COEAMHEHUH, KapOOHOBBIX KHCIOT, CIOXHBIX
7(UpPOB, OKCUPAHOB.

2.9.3. 3amemieHe TUAPOKCUIBHOW TPYNIbl CIOUPTOB HA TaJOT€H TMOA
NEeUCTBUEM TaJOr€HOBOJOPOJIOB, TAJIOTEHUJOB U OKCOrajoreHusioB (ocdopa.
PeareHTbl peruo- M CTEPEOCENEKTUBHOTO 3aMEIIEHUs THUIPOKCHJTIAa Ha TaJIOTeH.
Jlernapararusi CHUPTOB, 00pa30BaHNE ATKEHOB U MPOCTHIX 3(PUPOB.

2.9.4. HykneodunsHbie cBoiicTBa crnupToB. lloiydeHne W UCMOJIb30BaHUE
7(¢UpPOB HEOPraHMYECKUX KUCIOT (cepHO U (ochopucToil) B OpraHUYECKOM
cuntese.lleperpynnupoBka TpUankuiIoBbIX 3pUpoB HochoprcToil KUCTOTHI B 3PUPHI
ankuiahochoHoBBIX KUCIOT (ApOy30B) Kak TMOCIEAOBATEIBHOCTh JBYX PEaKIUil
HYKJICO(UITHHOTO 3aMEIICHHSI.

2.9.5. OkucneHre MNEepBUYHBIX U BTOPUYHBIX CIOMPTOBIAO aJbICTHIIOB U
KeTOHOB. PeareHTthl okucnenust Ha 6a3e coequnenui xpoma( V1), MexaHu3M peaxiuu.

Oxwucnenue ¢ ITIOMOIIIBIO I[I/IMGTI/IJ'ICYJ'IB(l)OKCI/IJIaI MMpEeBpaliCHUC CIIMPTOB U TO3UJIATOB



B anmpAeruapl U KeToHbl. Metoasl Modderta (AMLMKIOTeKCUIKApOOIUUMHUI) U
CeepHa (Tpu¢ropykcycHblii aHruapun). CUHTE3 apOMaTUYECKUX ajbJACTUAOB H3
OEH3WITaJIOreHU/I0B Yepe3 UeTBEPTUUHbIE aMMOHUEBBIE cosu (Commuie).

2.9.6. [lermaparariys CIMPTOB KaK METOJ TIOTyUYCHHUS MPOCTHIX IPUPOB.

2.9.7. lIByxaTtoMHble cnupTbl. MeTtonasl nosydeHus. CBoilcTBa BHULIMATIBHBIX
nuoiioB. Jlermaparanus 10 aueHOB. [IMHAKOH-TMHAKOIMHOBAs MEPErpyNITHUPOBKA.
OKHCIIUTENBHOE PACILEIUIEHNE BULMHAIBHBIX TUOJIOB (MOJHAS KUCJIOTA, TETpaaleTaT
CBHHIIA).

2.9.8. Ilpocteie  >dupsl. Mertoasl cuHTe3a: peakius  BuabsMcona,
AIKOKCHUMEPKYPUPOBAaHHE AJIKEHOB, MEKMOJEKYJSIpHAsE JEeruapaTanusi CIHMPTOB,
Cunre3 1,4-nuokcana u terparuapodypaHa u3 AuoioB. KuciaoTtHoe paciieruieHue
npocteix  3¢upoB. OOpa3oBaHHE TUIPOKCUIIEPOKCUAOB  MPOCTHIX  A(PUPOB.
Kommuiekcs! mpocThix 3¢pupoB ¢ kuciotamu JIbtonca, coiau TpHaTKUIOKCOHHUS.

2.9.9. Cunres kpayH-3(h)MpOB, UX IPUMEHEHHE B OPTaHUYECKOM CHHTE3E.

2.9.10. Oxcupanbl. Metoapl UX TMoNydeHus. PackpbITHe OKCHPAaHOBOTO IIMKJIA
HoJ AEMCTBUEM HYKJICO(UIbHBIX peareHTOB. (MexaHu3M peakiuil, KUCIOTHBIA U
OCHOBHOM KaTaim3).

2.9.11. Tuonbr. Ilomydyenwe W  BaKHEWIIME CBOWCTBA: KHUCIOTHOCTb,
HYKJICODWIBHOCTh, OTHOIICHUE K OKUCIUTENAM. Tuodhuphl, MOJIydeHUE COJieh
cynbdonus. Unuasl cepsl U ux peakuus ¢ anpaerugamu (Kopu-YaitkoBckuin).

2.10. Peaknuu >TUMHUHUPOBAHUS.

2.10.1. Peakiun  PB-snumubupoBanusa. Knaccudukamuss MexaHu3moB — [3-
snumuHupoBanusi. HanpaBnenue E2 »snumunupoBanusa. IlpaBuna 3aiiueBa u
I'opmana. dakTopsl, onpeaesoe HanpaBieHUue dIUMUHUpoBaHus. CTepeoXxumus
E2 snumunupoBanus: cun- u anmu-npouecchl. Konkypenuus E1 u Syl, E2 u S\2
peakuui. DaxkTopsl, BIMAIOIIME HA 3Ty KOHKypeHUUIO. Mcmonp3oBaHue peakuuii
ANMMUHUPOBAHMS B CUHTETUYECKON MPAKTUKE JJISl MOJYyYEHHUs AJIKEHOB, aIKWHOB U
JTUEHOB.

2.11. ApoMaTtu4HOCTh. APOMATHYECKUE YTIEBOIOPO/IBI.



2.11.1. TIpombllIeHHBIE U TaOOPATOPHBIE METO/BI MOJTyUYEHUsT aPOMATUIECKUX
yraeBoaoponoB. Karanutuueckuit pudopMUHT He(TSHOTO CHIpbS M BBIJIEICHUE
apeHOB U3 TNPOJYKTOB KOKCOBaHUS KaMEHHOro yriia. JlabopaTtopHbie METOIbI:
peaknus Bropria-Buttura, TpuMmepuzarys MOHO- U AM3aMEIIEHHBIX aJTKUHOB.

2.11.2. Crpoenue 6enzona. ®opmyna Kekyne. CoBpeMeHHbIE TPEICTABICHUS O
cTpoeHnn OeH3onia. MonekymspHble opOuTasm OeH3o0yia. AHHYJEHBI. AHHYJICHBI
apoMaTthueckue U Heapomartmueckue. Konmemnmusa apomatudHoctd. [IpaBmiio
XIOKKeNsd i1 TPOCThIX MOHOIMKIMYECKUX aHHYJIEeHOB. KoHAEHCHUpOBaHHbIE
apoMaTHYeCKHe YIriIeBOJopoAbl: HadTanuH, (¢(EeHAHTPEH, aHTpaleH, a3yJieH.
['eTeporukinyeckue MITH- U MIECTUYICHHBIE apOMATHYECKUE COCAMHEHUS (TTUPPOIL,
dbypan, THOdeH, MUpUIMH) U UX OEH30-MPOU3BOJHBIE. KpuTepun apoMaTuuHOCTH:
KBAaHTOBOXMMHYECKHA (CPAaBHCHHWE BEIMYWH DHEPTUU JEIOKAIM3AIMd HA OJUH P-
AJNIEKTPOH), TEPMOJUHAMHYECKUN (TEIJIOTHI THAPUPOBAHUS), CTPYKTYpHBIH U
MarHuTHbIA. [loHSITHE 00 aHTMAPOMATUYHOCTH. AHTHAPOMATUYHOCTh HAa MpUMEpPaXx
IMUKJIO0yTaueHa, aHMOHA IIUKJIONPOIICHA, KAaTHOHA ITUKIIOTICHTANCHIITHSL.

2.11.3. ApomaTtnueckue KaTHOHbI U aHUOHBI C3-Cg M METO/bl TEHEPUPOBAHUS
ATUX HOHOB. KOHIIENIINS apOMaTHYHOCTH IS 3apsKCHHBIX YaCTHIL.

2.11.4. Karanutuyeckoe ruapupoBaHue apeHoB. Boccranosnenue OeH3ona u
ero mpou3BoAHbIX N0 bépuy, BoccranoBinenne mo bepuy Hadramuna. OkucieHue
ANKUII0CH30JI0B ¥ KOHJICHCHPOBAHHBIX apEHOBIO KapOOHOBBIX KHCIIOT, ajbICTHIIOB,
KETOHOB.

2.11.5. CrobOogHO-pariKaIbHOE TaJTOTEHUPOBAHUE AIKMIIOSH30JI0B.

2.12. Peaknuu 37eKTpO(PHIBHOTO 3aMEIICHUS B ApOMaTHUECKOM PSITY.

2.12.1. Knaccudukanus  peakuuidi  apoOMaTHYECKOro  3JIEKTPO(PHIBHOTO
3amemneHus. OOImue TMPEeACTaBICHUS O MEXaHU3ME peakluid apoMaTHYeCKOTO
ANEKTPO(PHUIBLHOTO 3aMeIeHNs, KHHETUIECKU M30TomHbIN 3ddekT. [Ipencrapnenne
0 6— U T—KOMIUICKCaXx.

2.12.2. 3otonHbplii  0oOMEH  BOAOpOJAa  KaK  MpocTedinas  peaxkuus

ANEKTPOPHUIBHOTO 3aMelieHuss. ApPEHOHHEBbIE HWOHBI KaK MOJENb IEPEXO0IHOTO



COCTOSIHHSI peakiuu AekTpoduibHoro 3amenienus. [locrynar Xammonma. Bnusaue
3aMECTHUTEIIS Ha CKOPOCTh M HAMpaBJIEHUE AIEKTPOPHUIBHOTO 3aMEIICHHUS.

2.12.3. UnnykTuBHBIE M Me3oMepHble d(dekThl 3amectuteneit. daxTopsl
napuuanbHbIX ckopocteid. CoracoBaHHas M HECOTJIACOBAaHHAS OPUEHTALIUA.

2.12.4. HutpoBaHHe apoMaTUYECKUX CoOeAWHEHUW. Hurtpyrommue areHThl.
Mexanusm peakuuu HuUTpoBaHus. HuTpoBanme OeH3oma U 3aMelIeHHBIX OEH30J0B.
HutpoBanme  Oudenuna, Hadrammua wu  apyrux  apeHoB.  [lomydeHue
noJmHUTpocoequHeHui. [lonsiTue 00 uICco-aTake W MIICO-3aMEIICHUU B pPEAKIUU
HUTPOBAHMS.

2.12.5. CynspupoBanue apomartuueckux coenuHenuil. Cynbdupyromiye
areHTel. Mexanu3Mm peakiuu. KuHeTHuecKuil U TepMOJAMHAMHYECKUN KOHTPOJIbL B
peakuusxX cyiab(UpoBaHUA Ha MNpuUMepe cyiabpupoBaHUS (PeHola U HaTaIHUHA.
[IpeBparienus cyabhOrpymnisl.

2.12.6. I'amoreanpoBanre (XJIOpUpOBaHWE © OpoMHpOBaHHWE) O€H307a U
3aMEIEeHHBIX MPOU3BOIHBIX OeH30ia. ["amorenupytomnme areHTol. ['ajoreHupoBaHue
KOHJICHCUPOBAHHBIX apeHOB U OudeHwria. MexaHu3M peakudd W OpUpoja
ANEKTPOIIBHOTO areHTa rajmoreHupoBanus. MonupoBanue apeHoB. [Ipom3BojHbIe
MOJIMBAJICHTHOTO Mo/a. Beegenue ¢propa B apoMaTHueCKUE COCTUHEHUS.

2.12.7. Peakiuu  anmkmiaupoBaHHsT — apeHoB 1o  @puaemo-Kpadrey.
AJNKWIMPYIOIIME AareHThl, MeXaHu3M peakuuu. [lonmankunupoBanue. Peakunn
U30MepHu3aluu B mporeccax ankuiaupoBanus 1o Dpuaemo-Kpadrcy. Cunres
TUAPUIMETAHOB U TPHAPUIIMETAHOB.

2.12.8. AtumupoBanue aperoB 1o Dpuaemo-Kpadrcy. Aununupyromye
areHTel. MexaHu3M peakuud. PermocenekTMBHOCTh AaIllMIMPOBAHUS B O- U II-
MOJIOKEHUSI. DnexTpodunbHOE dbopMunIpoBaHUE apeHOB: peareHThbl
dbopMHUIMpOBaHUS, MEXAHU3M PEAKIIUN U TPUMEHEHUE UX B OPraHUYECKOM CHHTE3E.

2.13. HykneoduibHOE apoMaTUUECKOE 3aMEeIICHUE.

2.13.1. O0mue MpE/ICTaBICHUS 0 MeXaHU3Me apoOMaTHUYECKOTO

HYKJ'IGO(i)I/IJ'H)HOFO 3aMCIICHU.



2.13.2. Mexanu3am mnpucoeaunenus-otmeruienus (SyAr). Ilpumepsr  SyAr
peakiuii W aKTUBUPYIOUIEE BIHUSHHUE AJICKTPOHOAKIICTITOPHBIX 3aMECTUTENICH.
AHUOHHBIE G-KOMIUIEKChl Meiizenreiimepa u ux crtpoenue. Mcnonb3oBanue SyAr
peaxiuii B OpraHn4ecKOM CHUHTE3E.

2.13.3. MexaHu3M OTIICIUICHUSA-TIPUCOSAMHEHNS Ha MpUMEpPE MpeBpallcHus
rajJoreH0eH30JI0B B ()EHOIBI U apoMaTHUeCKUe aMUHBL. MeTOoIbl TeHEpUPOBaHUS U
¢ukcanuu neruapodensona. CtpoeHue AeruapoOeH307a.

2.13.4. Sp 1-MexanusM  apoMaTHYECKOr0 HYKICO(HWIBHOTO 3aMelleHUus B
peaKusax TUAPOIIN3a KATHOHOB apEHIMa30HUS.

2.13.5. Mexanusm Sgyl B apomaTHueckoM psiiy M 00JIaCTh €ro MPUMEHEHHS.

I/IHI/IHI/II/IpOBaHI/Ie HOH-paHHKaHBHOﬁ OCIIN.

2.14. Anpnerusibl U KETOHBI.

2.14.1. MeTonpl CHHTE3a albJETUIOB M KETOHOB W3 alKCHOB (0O30HOJIH3),
anKuHOB (ruapoOopupoBaHue, peakius KydepoBa), cnupToB (OKHUCICHHE) U
IPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT (Ha OCHOBE METAIDIOOPTAaHUYECKUX COCTUHEHUN).
[luponus  coneir  KapOOHOBBIX  KUCIOT. ['mapodopMuivpoBaHue  aaKEHOB.
[IpombilizieHHOE  TONydYeHHE  yKCycHoro  anpaerunga  (Bakxep-mpomecc) wu
dopmanpaernaa. AuuaupoBaHue U GOPMUIUPOBAHUE APEHOB.

2.14.2. HykneoduibHOe TPHUCOCAMHEHHE K KapOOHWIBHOW TpYIe BOJBI,
CIUPTOB M THOJIOB (KHCJIOTHBI M OCHOBHOW KaTaiau3). 3amura KapOOHUILHOU
TPYIIIIBL.

2.14.3. AnbTepHUpOBAaHUE  JIOHOPHBIX M  aKIENTOPHBIX  aTOMOB B
amudatudeckoit nemu (3eebax). OOparieHue MOISIPHOCTH KAPOOHHIIBHOTO aToma
yriepoaa (konuenmuss Umpolung). HeyctoitunBocTh anuia-aHuoHoB. beH3onHOBas
KOHJICHCAITWs, HMCIOJIb30BaHUE JUTHUEBBIX coyiel 1,3-AUTHAHOB U TIPHCOCTUHEHUE
anbACTUAOB K ,B-HenpenelbHbIM KapOOHWIbHBIM coeauHeHusM (Llterrep) nms
peanuzaiuu  Umpolung. Ilpumenenue 1,3-muTriaHOB JUIsi CHUHTE3a aJbICTHIAOB H
KETOHOB. AIIETWJICHU-MOH KaK CHHTETUYECKUN SKBUBAJICHT alWJI-aHUOHA (peaxius

Kyuepona).



2.14.4. Tlonyuenue OUCYTbPUTHBIX IPOU3BO/IHBIX, LHUAHTUPUHOB
(OKCMHUTPUIIOB) W allETUJICHOBBIX CIHUPTOB. B3aumopeiicTBue KapOOHWIBHBIX
COCIMHEHU € aMMHUaKOM(YpOTPOIHMH), TEPBUYHBIMU W BTOPUYHBIMU aMHUHAMHU.
Enamunbl, ux noiaydeHue v aikuiaupoBaHue. OKCUMBI, TUAPA30HBI, apUITUAPAZOHBI.
Peakiuu kapOOHUIIBHBIX COEAMHEHUI C METAJTIOOPTAaHUUYECKUMU PeareHTaMu.

2.14.5. Keto-eHONpHAsT TayTOMEpHUS KETOHOB. EHOJBI KETOHOB B pPEaKIUsIX
raJIOTEHUPOBAHUS, HM30TOIMHOIO OOMEHAa M palleMU3alMH XHUPAIbHBIX KETOHOB.
KucnotHslil 1 OCHOBHOW KaTaju3 3TUX PEaKLHil.

2.14.6. EHonAT-uoHbl. MeToAbpl TEHEPUPOBAHUS EHOJSTOB C  TOMOIIBIO
aJKOTrOJIATOB M aMHJIOB IIEJIOYHBIX MeTauioB. [IpuMmeHeHne MpOCTPaHCTBEHHO
3aTpyIHEHHBIX aMuJoB. [loilydeHHe €HONATOB M3 CHJIWIOBBIX 3(GHUPOB EHOJOB
(Ctopx) u o,B-HenpenenbHBIX albJECTUI0B U KETOHOB. CTpOEHHE EHOJSTOB
(omuroMepHble CTPYKTYpbl). KuHeTHUeCKH- U TEPMOAMHAMUYECKH KOHTPOJIUPYEMbIE
MIPOLIECCHI €HOJIU3AINH, YCIOBHS UX OCYILIECTBIICHUS.

2.14.7. AnxunupoBaHUE CHOJIATOB. BimsiHME MOMSIPHOCTH pPAacTBOPUTENS Ha
pernocenektuBHocTh mponecca (O- u  C-ankunuposanue). [lpunnun XMKO.
PaBHOBecue mMexnay o,B- u  [3,y-eHOHaMH. AJIKUIMPOBAHUE U allUJIUPOBAHUE €HOJIAT-
noHoB. Mcrnonb3oBanue (QOPMUTBHBIX (TUAPOKCHMETHIICHOBBIX) MPOU3BOIHBIX JUIS
PEroCeNeKTUBHOTO AIKWIIMPOBAHUS KETOHOB.

2.14.8. Keto-eHonpHast Ttaytomepus 1,3-nuketoHoB u 1,3-keTosdupoB Ha
npuMepe aleTWIaleToHa M aneToykcycHoro sdupa. HutposupoBaHue KETOHOB U
peakius ¢ TMOKCUIOM CeJICHa.

2.14.9. BzaumopeiicTBue KapOOHWJIBHBIX COeAWMHEHMM C¢ uiuaamu docdopa
(peakmust Buttura). O6macth NpuUMEHEHUs peakuuu Butrura B oOpraHM4ecKoM
cuHTe3e. MexaHu3M U CTepEOXUMHUS peakiuu. MeTo sl nonyyeHus: ninaos gocdopa.
Peakuus Ysacopra-XopHepa-OMMOHCA Ha MPUMEPE UCIOIB30BAaHUS TPUITHIOBOTO
a¢upa pochoHyKCYCHON KUCIOTHI.

2.14.10. BoccTaHoBNieHHE aJIBIETUJIOB M KETOHOB JI0 CIUPTOB U aJIKAHOB.

Peakmmuu Kwxuepa-Bonbdpa u Krnemmencena. BoccranoButenbHash auMepusalius



KETOHOB  JI0  BUIMHAIBHBIX  JHOJOB. Peakuuu  TUAPUAHOTO  MEpPEHOCcA.
Boccranosienue no Meepseiiny-Ilonanopdy-Bepiero.

2.14.11. lucriponiopIliHOHUPOBaHKE adbACTHA0B 1Mo KaHHUIIIApO (MEXaHU3M).
Ilepexpectnas peakuuss Kannuimapo. BoccTaHOBUTENRHOE  aMUHUPOBAHUE
KapOOHWJIbHBIX COeIMHEHMM. B3anuMoaeiicTBue anbaeruioB 1 KETOHOB ¢ (pOPMUATOM
ammonus (Jlevkapr).

2.14.12. BocCTaHOBJICHHE aJbJACTUIOB U KETOHOB KOMIIEKCHBIMHU THAPHUIAMU
ATIOMUHUS u oopa: JTUTUHATIOMUHUUTUAPU]L, ooporuapu HaTpHUS,
AITKOCHUAITIOMOTHIPUJIBI. XE€MOCEIIEKTUBHOCTh BOCCTAHOBJIEHUS AJTKOKCU-THAPUIAMU
amomunud. [lonstue o cynepruapunax (ruapuasl 6opa): L- u LS-cenextpunbr kax
CTEPEOCENEKTUBHBIE BOCCTAHOBUTEIIH.

2.14.13. Oxwucieunune KapOOHUITbHBIX COETMHEHUH. AYTOOKHUCIICHHE.
Okucnenue KETOHOB Mepkucioramu no baitepy-Bummrepy. CrepeoceneKTUBHOCTD
peaKkIuu.

2.14.14. AnpnonpHas KOHACHCAIIH, ee MEXaHU3M. Buytpu- )54
MEXMOJICKYJIsipHasi peakiuu. Jleruapartanusi anpaosied Kak METOJ CHUHTe3a d,[3-
HEHACBIILICHHBIX ~ KapOOHWIBbHBIX  coenuHeHue.  IlepekpecTHass — aybaoJbHAs
KOHJICHCAIUsl apOMATHYECKUX abJACTUIOB WiIH (hopmanbaeruaa ¢ anudarnuecKumMu
anpAeTUaMu U KETOHAMU. PeruocesieKTUBHOE TMOJyYEHUE JUTHUEBBIX EHOJISTOB
(mpuMeHeHHe TPOCTPAHCTBEHHO 3aTPyAHEHHBIX OCHOBAHUM) M UX HUCIOJIb30BAaHUE B
HaIlpaBJICHHOM aJIbJI0JIbHOM KOHAeHcauu. KoHaeHcalys cCumiIoBbIX 3()UPOB €HOJIOB
c anpAeruaamMu u ketonamu (Mykasma).

2.14.15. KonaeHcarusi aiabJeTUI0B (KETOHOB) W COCAMHEHHN C «aKTHBHOM
MeTUIIeHOBOM rpymmoi» (KneBenarens).

2.14.16. AMUHOMETUITUPOBAHHUE ATBICTHIOB U KETOHOB 1I0 MaHHuXy. Peakuus
aNbJCTUIOB W KETOHOB C IIMHKOBBIMH TIPOM3BOJHBIMU  CJIOXKHBIX 3(UPOB
(Pepopmarckuii). beH3onHOBass KOHJIGHCAIUSI apOMATHUYECKUX aJIbJIETHUJIOB, 00JIaCTh
NPUMEHEHUS U MeXaHu3M peakiuu. ConpsokeHHOE MPUCOSIUMHEHUE €HOMISTOB K a,f3-

eHoHaM (peakiust Muxasis).



2.14.17. o,p-HenpenenbHple anbaeruabl M KETOHBl. MeETOAbl MONMYYECHHUS:
KOHJICHCAIIUU, OKHUCJICHHE aJUTMJIOBBIX CIUPTOB, U Ap. ComnpsikeHue KapOOHUIBLHOM
rpynnsl ¢ JBOWMHOM  yIJIEpOA-yriaepoAaHOW cBsi3plo. Peakuuu 1,2- u  1,4-
MPUCOCANHEHUS JIMTUHOPTAHUYECKUX COCTUHEHUH, TPUATKUIOOPAaHOB, AUAIKHI- U
JTUAPUIKYIIPaTOB, aMUHOB, IUAHUCTOTO BOJIOPO/IA, raJIOreHOI0POIOB.
OnoKCUANPOBAHUE O, FHETNpeaeIbHBIX KeTOHOB 1o cBsizu C=C.

2.14.18. ConpspkeHHOE TMPUCOEIMHEHUE EHOJIATOB K  o,f-HempeaebHbIM
anpaerugaM M kertoHam. Ero peruwocenexktuBHocTh. Konpencanus no Muxasmro.
Mexannsm peakuuu. JloHOpel n akuentopel Muxasia. Karanusartopel peakunu, ee
oOpatumocTh. Perpo-peakuus. BbiOop onTtuManbHOW KOMOMHAIIMM pPEareHTOB.
Enamuubl kak noHOpel Muxasmsa. Tepmuueckas peakuus Muxag.  OcHoBaHUSA
MaHHUXa ¥ Ipyrue CUHTETUYECKHUE SKBUBAJICHTHI aKENTOPOB MuxasJis.

2.14.19. Peakuuu annenupoBaHusi. Bapuant PoOuncona. I[lpumenenue B-
XJIOPKETOHOB M OCHOBaHUM MaHHuXa. EHaMUHBI B peakiusaX aHHEIUPOBAHUSL.

2.14.20. Criupo-aHHETMPOBAHHUE YePe3 SMOKCUBI (C TOMOIIBIO WIHIOB CEPHI).

2.15. KapOoHOBBIE KUCTIOTHI.

2.15.1. [Tomy4yeHne KapOOHOBBIX KHCIIOT OKHCICHHEM CIIHPTOB, alIbJCTHJIOB,
QJIKEHOB, AJIKUJIOEH30J10B. [ MAPOIN3 HUTPUIIOB U APYTUX MPOU3BOAHBIX KapOOHOBBIX
KUCJIOT. CHUHTE3bl Ha OCHOBE METAJNIOOPraHUYEeCKUX coeAuHeHUuU. CuHTEe3bl Ha
OCHOBE MaJIOHOBOrO 3dupa. [IpombllIeHHOE MONTyYeHUE MYpPaBbUHOW U YKCYCHOM
KHCJIOT.

2.15.2. Ctpoenne kapOokcumbpHOW rpymmbl. (OOpa3oBaHHE  acCOIMATOB.
Hucconumanusi KapOOHOBBIX KHCJIOT, 3aBUCHUMOCTb KOHCTAHTBHI JAUCCOLMALIMU OT
IIPUPOIBI 3aMECTUTEIIEH.

2.15.3. Peakruu kapOOHOBBIX KUCIOT. JlekapOOKCHIIMpOBAaHUE, TTUPOIIU3 COJICH,
rajorenupoBanrie no  ['emmo®@onbrapay-3eIMHCKOMY.  DJIEKTPOJIU3  COJIEH
kapOoHoBbIX KUCHO0T (Konpbe), cuHTe3 ankuinOpoMuaoB U HOJUAOB MO XYHCIUKKEDPY.
Henpenenbuble kapOOHOBBIE KHUCIOTBI: AKPWJIOBAsl, METAKpUIIOBas, OJIEMHOBAs,

syanauHOBAas. VX cBOMCTBA U TpUMeHeHHE. He3amMeHnMBbIe sKUPHBIE KUCITOTHI.



2.15.4. Tlpou3BogHbIC KapOOHOBBIX KHCJOT: AHTHAPHUIBI, TaJOTCHAHTHIPHUIBI,
CJIOXHBIE 3(PUPBI, aMUIbl, HUTPUJIIBI, COJTH. VX B3aMHBIE TEPEXO/IbI.

2.15.5. I'anorenanruapuabl. [lodydeHune ¢ momoIipio rajmoreHuaoB docdopa,
THOHWJIXJIOpU/A, OKcanmixiopuaa. CBONCTBA TaJIOTCHAHTHIPUIOB: B3aHMMOICHCTBUE
C HyKJIEeO(UIBbHBIMU peareHTamu (BOJa, CIHPTHI, aMMHAK, aMHHbBI, THUIPa3uH,
METaJUIOOPTaHUYECKUE COeAMHEHUs). BoccTaHOBiIeHHWE [0 anbAeTHUAOB (IO
PozenMyHly ¥ KOMIUIEKCHBIMM  THApPUAAMU  METauioB). B3aumoneiicTBue
raJIOTeHaHTUJIPUIOB C TMa30MeTaHOM (peakius ApHiara-Diictepra).

2.15.6. Cnoxuble 3Qupbl. MeTonpl MmoixydeHus: 3Tepuduxaius KapOOHOBBIX
KUCIIOT (ME€XaHW3M), allUJIUPOBAaHUE CIHUPTOB W AJIKOTOJSATOB alMIIraJOTeHUIaMu U
aHTUpUIAMU, AJKWIAPOBAaHUE KapOOKCWJIAT-aHUOHOB, pEaKIMU  KUCJIOT C
JTMA30METAaHOM, aJIKOTOJIU3 HUTPMIOB. JIakTOHBI M MeToAbl WX cuHTe3a. CuHTE3
optoapupoB. Peakiuu CcioxHBIX 3GUPOB: TUAPOIU3 (MEXaHU3M KHCIOTHOTO H
OCHOBHOTO  KaTajm3a), aMMOHOJIN3,  TepedTepuuKanus,  peakmuu  C
METaJUIOOPTaHUIECKUMH COCAMHEHUSIMHU, BOCCTAHOBJICHHE /IO CITUPTOB U aJIbJACTHIOB.

2.15.7. Auruapunel. MeTonbl Mody4YeHus: AeTupaTaius KUCIOT C MOMOIIBIO
nentokcuaa dochopa u PprajgeBoro aHruapuaa; alUIUPOBAHUE COJEH KapOOHOBBIX
KHUCIIOT XJIOPAHTHAPUIaMU. Peakiinu aHrupui0B KUCIIOT.

2.15.8. Kerensl. Ilomydenue, cBoWicTBa UM TNPUMEHEHHE B KayecTBE
AIUIMPYIONTUX areHTOB.

2.15.9. Hutpunbl. MeTonsl TONydeHHS: JAETUApATAlMs aMHJIOB KHUCIOT (C
nomotisio P,0s, SOCI,, POCI;), ankunupoBaHue aMOHMIESHTHOTO I[MAHH]I-HOHA
(ucnonmp3oBanne MexdaszHoro karamuza). CBoOWCTBA HUTPWIOB: THAPOJIH3,
BOCCTAaHOBJICHHE KOMIUICKCHBIMU THAPUJIAMU METAJJIOB O aMHUHOB U aJbJCTHUJIOB,
B3aMMOJICHCTBHE CO COHpPTaMH, aMHHAMH (CHHTE3 aMHUJIWHOB), MAarHvii- u
JTUTUHOPTAaHUYECKUMHU COCTMHCHUSIMHU.

2.15.10. Amuasl. MeToasl TONy4YEHHUS: allMIMpPOBaHUE aMMHUAaKa U aMHUHOB,
ITUPOJTN3 KapOOKCHIIATOB aMMOHHMSI, CHHTE3 M3 HUTPHUIIOB, H30MEPH3AIUs OKCHMOB TT0

bexmany. CuHTE3 NMKIMYECKMX aMuI0B - JiaktaMoB. CBOICTBa: THUJIPOJIN3,



BOCCTaHOBJIEHHE 70 aMUHOB. Jleruaparamus amunoB. [leperpynnupoBku ['opmana u
Kypuuyca. [ToHsiTHE 0 CEKCTETHBIX MEPErpyNIUPOBKaX.

2.15.11. Cnoxnoaupnas koHmeHcanuss KistiizeHa. MexaHu3M  peakIuu.
[lepexpecTHass KOHIEHCAIMS CIOXHBIX 3(UPOB ¢ 3upamMu IaBENIEBOM, YTrOJbHON
KHUCIIOT WK ¢ 3(UpaMu apOMAaTUYECKUX KUCIIOT. BHyTprMOeKyIsipHas KOHAeH a1
CIIOXKHBIX A(DUPOB TBYXOCHOBHBIX KHCHOT 1o Jlukmany. KoHjeHcaius KETOHOB CO
CIIOKHBIMH dUpamMu Kak MeToa cuHTe3a 1,3-mukeToHoB. CHHTE3BI C alleTOYKCYCHBIM
s¢upoM.  ANWIOMHOBAs  KOHACHCAIMS  CIOXHBIX  3QupoB. [Ipumenenue
TpuMeTwixjgopcuiiana. CHHTE3BI ¢ MaJOHOBBIM M allETOYKCYCHBIMH d(HUpamu:
MOJIy4eHHE KapOOHOBBIX KUCIOT U KETOHOB.

2.15.12. CuHTe3 M CBOMCTBAa OPraHUYECKHUX MPOU3BOJHBIX YTOJIBHOW KHUCIOTHI
— a(upos, xynopadpupoB, kapdbamaToB. ['yaHugauH, ero OCHOBHOCTb. KcaHTOreHaThI.
['eTepokymyneHbl: u3oIMaHaThl (TIOJydyeHHe), Kapbomuumuasl. WX cBolcTBa u
UCIIOJIb30BaHuE B cuHTe3e. CUHTE3 N30LIMAHATOB.

2.15.13. JIByXOCHOBHBIE =~ KapOOHOBBIE  KHCIOTHI. ~ MeTonbl  CHHTE3a:
OKHCIIUTENIPHOE PACIICIUICHHE IUKIIOATKEHOB M IUKIMYECKUX KETOHOB, OKUCJICHUE
MOJIUATKUIIOEH30JI0B U KOHJACHCUPOBAHHBIX apOMAaTHYECKUX COEAWHEHUM. | TaBHbIE
NpEICTaBUTENIM: IaBeJeBas, MAaJOHOBas, SHTapHas, aJuNuHOBas, ¢Tanenas,
TepedTasieBast KUCIOTHI. [IpoMbIlIIEHHBIE METOIbI TOJTYYCHUS.

2.15.14. OcoOeHHOCTH TMOBEOEHUS IABEJIEBOM Y  MAaJIOHOBOM  KHCJIIOT.
JludTunokcamar B CIOKHOA(HpHOW — KOHAcHcanuu. JlekapOOKCHIUpOBaHHUE
MaJIOHOBOM KHUCJIOTHl M €€ HCIOJb30BaHWE B KOHJICHCAIUSAX C alibJIeTUaMu
(KueBenarens). MasnoHOBbI 5up M CHUHTE3bI Ha €r0 OCHOBE: ATKWJIMPOBAHHE
HAaTPUEBOrO0 MPOU3BOJAHOIO  AIKWITAIOTEHUIAMU W akuentopamu  Muxasis.
JlekapOOKCHMIIMpOBAaHUE MPOU3BOJHBIX  MAJOHOBOIO 3upa B MNPUCYTCTBUHU
HyKJIeopuIpbHOTO Katanu3aropa (Meroa Kpamdo). AHTUApHUA SHTaApHOW KUCIOTHI U
ero KoHjaeHcamus ¢ apomarmyeckumu anbaerugamu (Ilepkun). Cykumnumun, N-
OpOMCYKIIMHUMHJ], €ro TpUMEHEHHWE B CHUHTe3e. AJUIUHOBAas KHUCJIOTa, €¢

MpaKTUYECKoe TpUMEeHeHue (HailsioH). BHyTpuMonexkynspHas clIoxkHOd(UpHAs



koHeHcanus ([lukman). AnMmonHOBas KOHACHCAHS 3(QUPOB TUKAPOOHOBBIX KHCIIOT
KaK METOJI CHHTE3a CPEAHUX LIUKIIOB U MAKPOIUKJIIOB.

2.15.15. TIpomeblniuieHHBIE METOABI TONydeHUs ¢TajgeBod W TepedTaaeBon
KHUCTOT, (TaneBoro anruapuaa. OTamuMua: ero MnojixydeHue, IpUMEHEHHUE B CUHTE3e
NEPBUYHBIX aMUHOB U JIJIsl CO3J[aHUSl 3aIIUThI IEPBUYHON aMUHO-TPYIIIIHI.

2.15.16. o,B-HenpenenbHble BYXOCHOBHBIE KHCJIOTBI, METOJBI WX CHHTE3a:
Aeruapartanus PruipoKCUKUIIOT, KoHaeHcauu [lepkuHa (CHHTE3 KOPUYHBIX KHUCIIOT)
u KueBenarens, peakius Butura.

2.15.17. CBoiicTBa 0,p-HETpeAeNbHbIE JABYXOCHOBHBIX KHCIOT: PEaKIUH
npucoenuHeHuss 1o jaBoMHOM cBa3u C=C (Bkmrouas peaknuio Muxasms),
U30Mepu3alns MajJeuHOBOM M (QyMapoBoil KUCIOT. CTepeoXuMusi MPUCOETUHEHUS
rajoreHa M ruApokcuinpoBaHus mo llpunexaeBy (mepkucioTsl) U mo Baraepy
(mepmanrasar).

2.15.18. bpomo- ¥ MOIOJIAKTOHU3ALMS HEMPEIEIbHBIX KapOOHOBBIX KHUCIOT B
MPUCYTCTBUU OCHOBAHMSI.

2.15.19. MasieuHOBBIN aHTUIPHU, AalleTWICHIUKapOOHOBas KHUCJIOTa U €€
TUMETUIIOBBIN 3(hUp KaK TUEHODUIIBI.

2.16. Hutpocoenunenus.

2.16.1. Anudatndyeckuen apoMaTUYecKue HHUTpocoenuHeHus. VX momydeHue
U3 QJIKWITaJoreHUuJ0B (aMOMIIEHTHBIA XapaKTep HUTPUT-UOHA) U HHUTPOBAHUEM
apeHoB. CTpoeHue HUTPO-TPYIIbI (ME30Mepus).

2.16.2. CH-KucnotHoCcTh M TayTOMepHsi HHUTpOAKaHOB. BoccraHoBieHue B
aMuHbl. HUTpOHOBBIE KHCIOTHI M TNPUMEHEHHE HX COJIeH B KOHACHCALUU C
anpaeruaamu (AHpu). BoccTaHOBIEHHME HUTPOAPEHOB B KUCJIOW M IIECTIOYHOU Cpelie.
[TpoMexyTouHbIE MPOIYKTHl BOCCTAHOBJICHHUS HUTPOTPYMIBI (HUTPO30COEIUHEHUS,
apUITHIPOKCUIIAMUHBI,  a30KCH-, a30-, TujapazocoeanHeHus). CeneKkTUBHOE
BOCCTAHOBJICHHE HUTPOTPYMIBI B IMHUTPOAPEHAX. beH3namHOBas eperpyInmmupoBKa.

2.17. AMUHBI.

2.17.1. Knaccudukanus amMuHOB. MeTOAbI TOJMYyYCHUS: aAIKUIHNPOBAHUE

amMmMuaka 1 amuHOB o ['odmany, ¢pranumuna kanusa (I'aOpusnb), BOCCTaHOBJIEHHUE



a30TCOMIEPKAIIMX MPOU3BOIHBIX KaPOOHUIBLHBIX COCTUHEHNUN M KapOOHOBBIX KHCIIOT,
HUTPOCOCAMHEHUH, HUTPpUIOB. [leperpynnupoBKH aMUIOB U a3uJ0B KapOOHOBBIX
kucnot (['odpmana, Kypuuyc). BoccranoButenbHoe aMUHUPOBAHUE KETOHOB, B TOM
guce o JleikapTy (B3auMo1elicTBHE KETOHOB ¢ (DOPMUATOM aMMOHHS).

2.17.2. AMunbl  kak  ocHoBaHusi. CpaBHEHHE  OCHOBHBIX  CBOMCTB
anupaTHIECKUX W apOMATHYCCKUX aMHUHOB. BiusHME HAa OCHOBHOCTH AaMHHOB
3aMECTHUTENICH B apOMaTUYECKOM sijipe. AJIKUIMPOBAHWE W AIMUIMPOBAHUE aMUHOB.
Tepmuueckoe pas3ioXKeHUE TUIAPOKCHAOB TeTpaalkuiaMMoHus 1o [odmany.
Nnentudukamus u pa3feieHne MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMHUHOB C
nomoliplo 0ensoincynbdoxiopuaa (mpoda Xuncoepra). CynbdhamMuanbie mpenaparsl.
OxkuciieHHe W TaJlOreHUpOBaHWE aMHuHOB. [lomydeHuWe  W3OHUTPUIIOB, UX
BOCCTaHOBJICHHUE W THAPOIIH3.

2.17.3. Peakiuu  3J€KTpOPMIBHOTO 3aMellleHus B OEH30JbHOM  KOJIbIIE
apOMaTHYECKNX aMHHOB: TaJlOTCHHpPOBaHWE, CyJIb(QUpOBaHWE, HHUTPOBAHUE,
aruIMpoBaHue, GOPMIUTHPOBAHKE. 3aIUTa AaMUHOTPYTITIHL.

2.17.4. B3auMoeiCcTBUE TEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMHHOB C
A30THCTOU KUCJIOTOM.

2.18. JlnazocoequHeHHs.

2.18.1. ApomaTrdeckue  JMA30COCTWHEHHUS.  Peaknuu  IMa30THPOBAHUS
MEPBUYHBIX apOMAaTUYCCKUX aMHUHOB. Y CJIOBUS JHA30THPOBAHUS B 3aBUCUMOCTH OT
CTpoeHHs aMuHa. MexaHu3M, Mpupoja HUTpo3upyromiero arerra. CTpoeHue
YCTOMUYMBOCTh cojiell aua3zoHusa. Terpadropobopatel u rekcadropodocdars
apeHIna30HMUs. CraOuibHble  KOBAJCHTHBIC dbopMBl  TMA30COETUHEHUM.
KucinoTHOOCHOBHBIE paBHOBECHS C YH4aCTHEM KaTHUOHA apEeHIUAa30HMUS.

2.18.2. Peakiuu apoMaTHYECKHX JTUA30COCAMHEHUH C BBIJICICHUEM a30Ta:
3aMeHa AWa30TPYMIbl HA TUAPOKCIIbHYIO-, IIMaHO-, HUTporpytmiy, ¢rop (Llluman)-,
xjop, OpoM, wuoa, u Bojmopon. Cunrte3 OuapusoB 1o ['omOepry. Cunres
MeTaioopranndeckux coequnenuit (HecmesiHoB).

2.18.3. Peakuu nuazocoequHeHnid 6€3 BIIEIEHUS a30Ta: BOCCTAHOBIICHUE 0

apWITHIPA3WHOB, a30COYeTaHHe. A30COYETaHWE KaK pPEaKIus 3SJIEKTPOPHILHOTO



3aMmenieHnsi. A30- W JIMa30COCTABISIONINE, YCJIOBHS COYETaHHWS C aMHHAMH U
denonamu. Azokpacurenu, pH-uHIUKATOPHI.

2.18.4. Peakiun HYKJI€O(QWIBHOTO 3aMEIICHUS B OCH30JbHOM  KOJIBIIE,
AKTUBUPOBAHHOM JUA30TPYIITION.

2.18.5. lnazomeran, ero ctpoeHue (cTpykrypHoe ponctBo ¢ N,O). [Tonyuenue
n3 N-autposzo-N-metunmoueBunbl. Peakumst ¢  HO-kucmoramu, KeTOHAMHU W
XJIOPAHTHIPUAAMH  KapOOHOBBIX  KHUCJIOT. Peakmmuss  Apupara-Aijictepra,
neperpynmnupoBKa qua3okeToHoB (Boabd).

2.19. deHombLI.

2.19.1. Metoapl monydeHus (HEHOJOB M3 apeHCYJIb(POKUCIOT (IIET0UYHOE
IUTABJICHHUE), apWITaJOTeHUJIOB, coJjiel apenauaszoHus. I[lomydyenue ¢enona B
MIPOMBIIUIEHHOCTH U3 KyMoJa (M30MponuiIOeH301a).

2.19.2. ®enonnsl kxak HO-KHUCIIOTHI, BIUSHHUE 3aMECTHUTEICH Ha KHCJIOTHOCTH
dbeHonoB. AMOUIIEHTHBIM XxapakTep QeHonsaT-uoHoB. C- u  O-aJIKUIUpOBaHUE
(denonsaToB. [lonmydeHne npocThIX U CIOKHBIX 3(PUPOB (HEHOJIOB.

2.19.3. Peakiuu 251eKTpOQUIBLHOTO 3aMENICHHs] B apOMAaTHYECKOM KOJIbIIE
(eHOJIOB: TaJOTCHUPOBAHWE, HUTPOBAHHWE, CYJIb(PUPOBAHUE, HUTPO3UPOBAHHE,
ATKWIMpPOBaHUE, aruivpoBanue, GopmuwmpoBanue. draneunsl: denondranenH u
dbayopecuend. KapOokcunupoBaHue 1ieaouHblXx cojied  (eHonoB 1o Koabbe
(momyudeHue canuIIoOBOM KucnoTsl). DopmumnpoBanue ¢eHonoB 1no Peitmepy-
Tumany (canmnuioBsiii anpaerun). [lpeBpamienne ammuiaoBsix 3(GUpoB (PEeHOTOB B
aumiipeHoNbl Kak mpuMmep TepMudecKor [3,3]-cUrMaTpornHoi MeperpyninupoBKU
(Knsitzen).

2.19.4. TlonsiTue O MHOTOATOMHBIX (eHonax (TMUPOKATEXHUH, PE3OPIIHH,
TUAPOXUHOH, TUPOTAIIOJ, (DIIOPOTITIOLMH).

2.19.5. Oxucnenue (enonos. [lonydyenue o- u N-6€H30XMHOHOB, aHTPAXMHOHA.
Oxucnenue 9,10-aurugpokcuaHTpaleHa (aHTParuJpoXMHOHA) KHUCIOPOJIOM Kak
IpUMEp CHOBOW pEAKIUU: MPOMBINIJICHHOES TIOJIYYCHHE TIEPEKUCH BOJOPO/IA.

ApPOKCHIIbHBIE PaJIUKAIIBI.



2.19.6. XuMuueckne CBONCTBA XWHOHOB: peakiuu |,4-MpuCOeTUHECHUS,
B3aMMOJICUCTBHE C TUAPOKCUIAMUHOM, (POTOXUMHUYECKOE allMIMPOBAHUE. XUHTUAPOH
KaK MPUMEp JTOHOPHO-aKIIETITOPHOTO KOMIUIEKCa (KOMILIEKC «C TIEPEHOCOM 3apsijiay).
CemuxuHoH. Vcnonp3oBaHue TeTpaxiopOCH30XMHOHA (XJIOpaHWIa) U 2,3-TuXIIop-
5,6-munnanob6en3oxuHona (DDQ) B kadecTBe OKUCIUTENCH W JETHAPHUPYIOIMIUX
pearcHTOB.

2.20. IuknoankaHbl (QTAIAKIIBI) U UX IPOU3BOIHBIC.

2.20.1. Knaccudukarus aJuiuKIOB. DHEPTUs HANPSHKEHUS B alIULMKIIAX U ee
KOJTMYECTBEHHAsI OI[CHKa Ha OCHOBAaHWW CPABHEHUS TEIJIOT OOpa30BaHUS U TEIUIOT
CropaHusi UMKJIOAJIKAHOB U COOTBETCTBYIONIMX QJIKaHOB. THIMBI HaNpsyKEHUS B
uKIoankaHax (yrjioBoe, TOPCHOHHOE, TPAHCAHHYJSIPHOE) U TOJpa3/eicHue
ANHUIIMKIIOB Ha MaJIbIe, CPEHUE M MAKPOIIHKIIHI.

2.20.2. Ctpoenue IUKJIONPOTIaHa, UKJI00yTaHa, [UKJIOIICHTaHA |
nukiorekcana. Kondopmarmonas moaBMKHOCTh IIUKJIONICHTaHA (TICEBIOBPAIIICHHE).

2.20.3. KoudpopmanioHHblii ~ aHauM3  IUKJIOTeKcaHa.  AKCHANbHBIE |
DKBaTOpUAJbHBIE CBS3M B KpeclooOpa3HOM  KOH(oOpManuu  [UKJIOTEKCaHa.
Kondopmeps! nukiorekcana (kpecioBuHas u TBuct-popma). Kondopmainuu MoHo-
U IM3aMEIIEHHBIX TPOU3BOIHBIX IIUKIOTEKCAHA.

2.20.4. Brnusaue KOH(OPMAIIMOHHOTO TMOJOXEHHUS (DYHKIIMOHAIBHBIX TPYII
Ha WX PEAKIIMOHHYIO CIIOCOOHOCTH: PEaKIMH 3aMEIICHHUsI, OTIICIIIICHUS, OKHCIICHUS.
Oco0EeHHOCTH CBOMCTB COCAMHEHHI CO CPETHUM Pa3MEPOM ITUKJIA.

2.20.5. Kondopmarmionbie 0COOEHHOCTH ITUKIOTEKCEHA.

2.20.6. MeTonpl cUHTE3a LMKIJIONPOIAHA, NMUKJIOOYTaHa W WX MPOU3BOJHBIX.
Oc00EHHOCTH XMMHYECKUX CBOWMCTB COCAMHEHHM C TpeXwieHHbIM HukioM. CHUHTE3
COCTMHECHHI psiJia MUKJIONICHTaHA M ITUKIIOTeKcaHa. Peakiuu pacimpeHus U Cy>KCHHSI
[MKJIa TIPU JE3aMHUHUPOBAHUU TMEpPBUYHBIX aMHHOB ([leMbsnoB). CrenuaibHbIe
METOJBl CHHTE3a COCOUHEHUH CO CpPEIHMM pa3MepoM NHKIa (alUJIOMHOBAS
KOHJICHCAIUs, KOHACHCAIUS JUHUTPUIIOB, oJuroMepusanus 1,3-OyraaucHa).

2.20.7. bunkIM4ecKue COCIMHEHHS Ha MPUMEpPax IMC- U TPAHC-IACKATHMHOB.

HOJ’II/II_II/IKJ'H/I‘ICCKI/Ie COCAMHCHUA, CIIMPAHLI. 3anpeT Bpez[Ta JJIA MOCTHKOBBIX CHCTEM



(tuma HoOpOopHeHna). IlonsTe O KapkacHBIX YIIAEBOAOPOJaX Ha MpUMepax
ajamaHTaHa, KyOaHa, TeTpadipaHa. [loHsTHe 0 KaTeHaHaX U pOTaKCaHAX.

2.21. I'eTepOlMKINYECKUE COCTUHEHUS.

2.21.1. Knaccudukanusi TeTepoluKIOB, UX POJIb B MPUPOJE U B Pa3IUUHBIX
00JacTsX MPOU3BO/ICTBA.

2.21.2. IlaTuusneHHbIC TETEPOIUKIIBI C OJHUM TreTepoaToMoM: GypaH, THO(DEH,
nuppoi. Cuntes u3 1,4auxapOoonnsueix coequnennit ([laans-Kuopp).

2.21.3. ApoMaTHIHOCTh MATUYIEHHBIX TETEPOIMKIIOB. Peakmuu
ANEKTPOPMIBHOTO 3aMEUICHHUs] B TMSATHWICHHBIX apOMAaTUYECKUX TeTePOIMKIAX:
HUTPOBaHUE, CYIb(UPOBAHUE, TaJIOTEHUPOBAHUE, (POPMUITUPOBAHUE, AIIMIIUPOBAHUE.
OpueHTtanusi 37eKTpOPMIBHOTO 3aMenieHust U ee oObscHeHue. Iluppon kak NH-
kucnora. Iluppon-kanuii ¥ NOHUPPOJI-MArHUM TaJOTEHUABL, HX PEaKIuu C
ANMEeKTpOoPUIIbHBIMU peareHTamMu. [Iupposn kak CTpyKTypHas eauHHUIa MOp(PUPUHOB.
[ToHsTHE O CTPOECHUU U OMOXUMHUYECKOU PO XJIOpo(riLia U reMorio0nHa.

2.21.4. Unnon. CuHTe3 MPOU3BOAHBIX MHIOJA U3 apUITHIPA3NHOB U KETOHOB
no ®umepy. MexaHusm peakuuud. Peakuuu 3neKTpOQMIBHOIO 3aMEUICHHS B
MUPPOJIBLHOM KOJIBLIE WHJOJIA: HUTPOBAaHHE, (DOPMUIMPOBAHUE, TaJOT€HUPOBAHUE,
aMUHOMETWIMpoBaHue 1Mo ManHuxy. OOpa3zoBaHHE METaUIMYECKHX MPOU3BOIHBIX
(MHOON-HATPUA W  UHIOJ-MarHUMTAIOTEHUIbI). [MAPOKCUUHIONBI B TPHUPO/IE.
HUnauro.

2.21.5. lllectuuneHHbIe apOMATHYECKUE TETEPOLIUKIIBI C OJJHUM T€TEPOATOMOM:
MAPUIVH U XUHONUH. [Iupuans. ApomaTuyeckuil XapakTep NUPUANHA, CPABHEHHE C
nupposioMm u OenszonoMm. ITupunun kak ocHoBaHue. Peakiuu ¢ rajoreHajgkaHaMu.
Peaxiuu snekTpouibHOTO 3aMeNieHus] B MUPUIUHE: HUTPOBaHUE, CYIh(OUpPOBAHUE,
rajioreHupoBanue. N-OKHUCh TUPHUINHA U €€ UCIOJb30BaHUE B PEAKIIUHU HUTPOBAHUS.
[ToaBuKHOCTH aTOMa TAJIOT€HA B MUPUIAHOBOM SAPE B PEAKIMSIX C HYKICO(PHIaMH.

2.21.6. CuHuTe3 XUHOJIMHA W 3aMEIICHHBIX XWHOJMHOB W3 AHWIHHOB IIO
Ckpayny u JlebHepy-Mumiepy. XHWHOJIMH Kak OCHOBaHuE. B3ammopeiicTBue
XMHOJIMHA C TaJIoreHaIKaHaMu. Peakiuu snekTpoduiIbHOTO 3aMEIIeHNs] B XHHOJUHE:

HUTPOBAHKE, CYJIb(PUPOBAHUE U TAJTOT€HUPOBAHHUE.



2.21.7. HykneoduibHoe 3aMelIeHHE AaTOMOB BOAOPOJAa B MHPUANHE H
XMHOJIMHE B PEaKLUIX C aMUIOM HATPUsl, THIPOKCUIOM Kalus U PEHUILTUTHUEM.

2.21.8. Tayromepust 2- u 4-TUAPOKCUTIUPUINHOB U —XUHOJUHOB. [IpoToHHAas
MOJIBI>KHOCTh aTOMOB BOZIOPO/Ia B METHIIBHBIX Ipymnmnax 2- u 4-MEeTUINMUPUAUHOB U —
XUHOJIMHOB. 2-MeTWINUPUIUHBI U —XUHOJIMHBI KaK METUJICHOBbIE KOMIIOHEHTHI B
KOHJICHCALIUAX C aJbJACTHIAMH.

2.22. [lpupoaHbie COeAMHEHUS.

2.22.1. Monocaxapubl. Knaccudukarus u crepeoxumust. TeTpo3bl, IEHTO3bI U
reKCo3bl. AIb03bl M KeTOo3bl. CTepeoxumus ajpao3 B MNpoekiusx Duiiepa u
Xesopra. ['moko3a. [uknumyeckue — mosyanerajgbHble  (OPMBI  TJIFOKO3BI:
[JIIOKONIUPAaHO3bl U —(ypaHo3bl. AHOMepbrl. Myrtaporauus. CHHTE3 MNPOCTHIX U
CIIOKHBIX 3(UPOB TIIOKO3BL. [JHKO3WAHAS THIPOKCHIIbHAS TPYIINa, TMOHSATHE O
TJIMKO3UJIaX.

2.22.2. lucaxapuipl Ha TpUMEpax MalbTO3bl, HEIOOMO3bI M (PYKTO3BI.
BoccranaBnuBaromue ¥ = HEBOCCTaHABIMBAWIIME naucaxapuabl. [loHstHE 0
OUKIMYECKUX OJIMTOCaxapuaax Ha MpuUMepe LUKIOAEKCTpUHOB. CoeauHeHUs
BKJIIOUEHUS ITUKIIOJICKCTPHHOB.

2.22.3. Tlonucaxapuapl: Kpaxman, IEeUI0I03a, XUTHH. [loHsATHE O cTpoeHuu
ATUX OMOMOJUMEPOB.

2.22.4. Tepnensl, TepneHouabl. [loHATHE 00 OCHOBHBIX JTamax OWOCHHTE3A.
VYuactue KoA u ATO.

2.23. Vicnionb30BaHue 3alIUTHBIX TPYII B OPTaHUYECKOM CUHTE3E.

2.23.1. 3amura C-H-cBsizeit B ankumHax, ¢ NMPUMCHEHHE B CHHTE3aX JU- U
nommuHoB (I'mazep, KagpoXonkeBuu). CuHTE3bI Ha OCHOBE 3-OpOMIPOIMOJIOBOM
KHCIIOTHI.

2.23.2. 3ammra criuptoBoit HO-rpymmel. 3amuTHeIe TPYIIbL: OCH3WIbHAS, T-
METOKCHOCH3WIIbHAS, TPUTWIIbHAS, TU(TI-METOKCH)TPUTHIIbHAS, TPUMETHIICHITHIIbHAS,
TPeT-OyTHIITUMETUIICUITHIIbHAS, TeTparuApOoNnupaHuIIbHAS, 4-meTokcu-5,6-

TUTHIPOTIMPAHUIIbHAS, 3-0€H30MITPOTMOHUITBHAS.



2.23.3. 3amuTa HO-rpymrst B TJIAKOJISAX: M30IPONHINAEHOBAS,
OCH3UIUACHOBAs, STUIINACHOBAS 3alIUTHBIEC IPYyIIbl. [luKkndyeckue kapOOHATHI.

2.23.4. 3amura HO-rpynmel B ¢eHoJIax: METUIOBbIE, TpPET-OyTUIIOBBIE,
TETParuApONHPAHUIIOBEIC, (PEHALIETUIIOBBIE, TPUMETHICUIIIOBBIE 3(UpBl (PEHOIOB.
MeTuneHaAnoKCH-3alIUTHAs TpyMIa AJsl AByXaTOMHBIX (DEHOJIOB.

2.23.5. 3ammuTa KapOOHUIILHOW TPYMIBI B aJbJACTHAAX U KETOHAX: ITUKINYECKHE
arietTanmu W Tuoanerand. CeleKTHBHas 3al[UTa OJHOW M3 HEPaBHOIEHHBIX
KapOOHWJIbHBIX TPYIIN B MOJIEKYJIE.

2.23.6. 3amuTa KapOOKCHUIIbHOU IPYIIIBL: OEH3UJIOBBIE 17} -
METOKCHUOEH3UIIOBBIE d(PUPHI.

2.23.7. 3amuTa aMHUHOTPYTIIBI. 3alIUTHBIC TPYIIbI: alleTUIbHAs, (PTaJoUIbHAS,
CYKUMHOWJIbHAsSI, OCH3WJIOKCUKApOOHWIbHAs, TpeT-OyTHioKcukapOoHuiabHas (Boc).
[Ipumenenue Oenzosncynbdoxaopuaa U OeH3anbAeTHAA IS 3alIUTHl AMUHOTPYIITIBI U
ee Moau(pUKaIIUH.

2.23.8. 3ammTa THOIBHOU TpyNIbl (OCH3MIbHAS, I-METOKCUOCH3MITbHAS).

2.23.9. Ilonsatne o (oTOymaIIeMbIX 3allIUTHBIX TpyImax Ha npumepe 1-(2-
HUTpodeHmT)ITannoa-1,2.

2.23.10. YcioBus BBeICHUS U yJAJICHUS 3AIUTHBIX TPYIMI, YCTOWYUBOCTh UX K
JNEUCTBUIO  PA3IMUHBIX  pEareHToB  (KUCIOT, OCHOBAHUW,  OKHCIIMTENICH,
BOoCccTaHOBUTENEH U 1p.). CTpaTerusi MCIoNb30BaHMs 3aIIUTHBIX TPYII: MPHHIIUIIGI
OpPTOTOHAIBHOM CTAOMIBHOCTH U MOAYJIUPOBAHHON JTAOMIIBHOCTH.

2.24. CTpyKTypa u TUHAMHUKa KJIETKH.

2.24.1. Knerka. Knetku mpokapuoT u dykapuor. PaszHooOpasue KIETOK.
Ocobennoctu crpoenuss u ynakoBku JIHK. Opranennsl. CumOuotnueckas Teopus
MPOUCXOXACHU opraHel. OQHO- U MHOTOKJIETOYHBIE OPTaHU3MBL. THIBI KJIETOK.
Tkanu. IIponeccel, npoTekaromre B KIETKaX. bHOXUMUYECKUE MPOLIECCHI: CUHTE3 U
pacnaji OpraHuYeCKUX COCIUHEHUM.

2.24.2. Crpykrypa knetkd. LluTomnasmaruueckass memOpana. TUIbI TUOUAOB.
AcuMMeTpus BHYTPEHHEW W BHEIIHEW CTOpOH MeMmOpanbl. MemOpaHHble Oelku U

OeJIKM, AacCOLMMPOBaHHbIE ¢ MeMOpaHoW. TpaHcMeMOpaHHBIH  TPaHCHOPT.



TpancmemOpaHHbIil oTeHIMan. IlaccCuBHBIN U aKTUBHBIN TpaHcnopT. TpaHcnopTepsl
U KaHajbl. AcuMMmeTpus MeMOpaH B pa3lMuHBIX TUHax KieTtok. fAnpo. CTpykTypa
xpoMocoMm. XpoMatuH. Anpeimko. SAnepHsii matpukc. AaepHas nopa. TpaHcropTt B
anpo ©U u3 saapa. BesukymsapHas cucrema. DOyHKIMM  OHIOILIA3MAaTUYECKOTO
peTukyiayma. TpaHcnopT 0enkoB B peTUKYIyM. Monudukanus u co3peBaHue OEIKOB.
['mukosunupoBanne u apyrue Moaudukanuu. CopTHpoBka OenkoB. Amnmapar
lonpmxku. CurHanasl  COPTUPOBKU.  Be3HMKyJSpHBIA  TpaHCHOPT. DHAOLHUTO3.
JIuzocoMpl. MUTOXOHAPUKM U  XJOpoIulacTel. MemOpaHHast — OopraHU3aLUs
MuTOXOHApU. MoHHble rpagueHTsl M cuHTe3 ATP. ['éeHOM MUTOXOHIpUN U €ro
ocobeHHocTH. TpaHcmopT B MUTOXOHApUU. MemOpaHHass  opraHu3arus
xJjioporuiactoB. DOTOCHHTE3 M NPEBpAIICHHE TPAHCMEMOpPAHHOTO MOTEHIHala B
sHepruto ATP. Iurockener. MukporpyOouku. Cucrema MHUKPOTPYOOUE€K M HUX
IMHaMKKa B KieTke. CII0)KHbIE CUCTEMBI MUKPOTPYOOUEK: PECHUYKU U KIYTHKH.
JIBIDKEHHE 10 MHUKPOTPpyOOuKaM. AKTHHOBBIM IUTOCKeNeT. Muo3uH. CTpyKTypa
MBIIIEYHOH TKaHU. [IpoMexkyTouHbIE (PUITaMEHTHI.

2.24.3. Jlunamuka kieTkd. I[IpuHIUIBI Mepenadyd curHaia. Penentopsl u
ropmoHbl. Tumbl peuentopoB. G-Oenku. Penentopel-gpepmentsl. BTopuunbie
nocpeaHuku. Lluknnueckue HykiIeoTuasl, nHo3uToN Tpudocdar, Ca2+. Kunasusie
kackanpl. KnerouHnoe nenenue. KieTounslii 1mukin. MolsiekyasipHbIE MEXaHWU3MBI,
pPETYIUPYIOLINE KIETOUHBIN UK. Meio3. @a3el meno3a. Muto3. ®a3sl MUTO3a U UX
MOJIEKYJISIPHBIE MEXAHU3MBI.

2.24.4. Knetku B cocTaBe opranm3mMa. MEXKIETOYHbIE KOHTAKThL. THITBI
MEKKJIETOYHBIX KOHTAaKTOB. [I;moTHBIE KOHTAKTHI. JlecMocoMbl. 1lleeBble KOHTAKTHI.
Jlpyrue MeXKIIeTOUHbIE KOHTAKThI. BHEKJIETOUHBIN MAaTPUKC.

2.25. MonekynsipHass ~ OMOJIOTHSI  TeHa.

2.25.1. Xumnueckas CTpyKTypa HyKJIeHHOBbIX KuciaoT. Crtpykrypa HHK wu
PHK. Ilepsuunas crpykrypa /[JHK. CrpykTypa M HOMEHKIAaTypa HYKJIECOTHUIOB.
IIpoctpanctBennas opranm3amus JHK. [lpuHuunel  KOMILUIEMEHTAIMOHHBIX

B3aumoericteuil. Paznooopasue PHK. [IpoctpancTBenHast opraHuzanus Ha IpuMepe

TPHK.



2.25.2. Mexanu3Mbl 0GeNKOBO-HYKJIEMHOBOTO Yy3HABaHUS. 3HAaueHHE OEIKOBO-
HYKJIEMHOBBIX KOMILIEKCOB B IPUPOJE.

2.25.3. CTpyKTypa ¥ opraHu3anus reHoMa. Y pOBHH KOMIAKTU3aI[MU T€HOMHOU
JHK. Opranuzaius reHoMa y IpOKapuoT U 3YKapuOT. Perysnus s3Kkcrnpeccuu reHoB
Ha YpOBHE KOMIIAKTU3allMA XPOMATHUHA. DYXpPOMATUH, FETEPOXPOMATHH, CTPOEHUE U
(GYHKIIMOHATBHBIC PA3TUIMSL.

2.25.4. Perumukarusi. MexaHu3M  TMOJYKOHCEPBAaTUBHOM  PEIUIMKALINU.
Perumikanms mpokapuot. PerumkatuBHas Bwika, ¢epMeHTh — mpaiimasel, JIHK-
MoJIMMepasbl, Xenukasbl, SSB, nwraszel. MHunumanus, peryisiquss WHULHALWH.
Tepmunanus. Pemnmukamus sykapuot. JHK-mommmepaswl, wunuimaimust (ARS),
peryJyilusl Ha YpOBHE WMHHIIMALWU, PEIUIMKAIUs B KIETOYHOM IUKIIE, TEJIOMEPHI U
tenomepasa. Penapamnus. OcHoBHble Tunbl noBpexzaeHuil B JAHK, knaccudukarms
cucTeM penapanuu 1 ux nerainbHoe pacemorpenue (BER, NER u np.), SOS-cucrema.
CrpykTypa nonumepas. CUCTEMbI peCTPUKIUA-MOAN(DUKALIIH.

2.25.5. PexomOunammsi.  ['omosnormdeckas  pexomOmHamus.  [lomyxwmaszma
Xonunesa — cTpykTypa-paspemienre. KpoccuHrosep, reHHas KoHBepcus. @epMeEHTHI
pekomOuHanuu. RecA  Oenok. MwuroTnueckas peKOMOMHAIUMs  DYKapHUOT.
MeiioTndeckass peKOMOMHAIUS, TOCTPEIUIMKATUBHAS perapaiusi ABYIENOYeYHBIX
paspeiBoB  JIHK (DSB). Cheuuanu3upoBaHHbIE CHUCTEMBI TOMOJIOTHYECKOM
pekomOunaruu. Caitt-cnenuduueckas pekomounanus. @aru O, P1. bakrepuanbHbie
CHCTEMbI CalT-CIIeIU(PUIECKON pekoMOnHaIu. DykapuoTrueckue cucremsl: V(D)J
pEKOMOUHAIHS.

2.25.6. [locTpernukatuBHast pemnaparusi. Cuctema penapanud  MHCMaT4ei.
Tpancno3unusi.

2.25.7. Tpanckpunuus y npokapuoT. CyObeTUHUYHBIN COCTaB U UK PaOOTHI
PHK-nomumepassr E.coli. Perymnsius Tpanckpumiyu, penpeccopbl akTUBATOPHI, lac-
OMEpOH, albTepHaTUBHbIE curMa-pakTopel. Perymsius a3zoTHoro meradonu3Ma,
perynsanust TpaHckpuniuu (ara T4. ArtreHroanus. PeutepatuBHas WHUIIAALIMSL.
BzaunmopencTtBue ¢ penapalliOHHOM CHUCTEMOM W BBIXOJ M3 «apECTOBAHHBIX

KOMILIEKCOBY. Perymnsius Tpanckpumniuu ¢ara O.



2.25.8. Tpanckpunuus y »sykapuoT: PHK-momumepaszsr I, II, III (cocras,
(bakTopbl, CTPYKTYpa TPAHCKPUIIIIMOHHBIX €IUHUII, PETYIISIIHS).

2.25.9. Ilpoueccunr PHK. Konupopanne MPHK, crmmaiicuar MPHK.
Onpenenenue rpanul] UHTpoHoB, posib PHK-nomumepaszsl, CBC, aktuBatopos, PAP,
UK paboThl CIUIACEOCOMBI, peryisius cruaicunra. llonuaaeHuiMpoBaHue.
[Ipoueccunr 3’-konma MPHK ructonoB. Tpanc-craiicunr, cradcuar TPHK.
Pu6o3umsbl [ u Il rpynmel u apyrue Tumbl pub0O3UMOB (CTpOCHHE, LMK PaOOTHI,
MOJIBMSKHOCTB ). [Ipoueccunr pPHK. CtaOuiabHOCTD MPHK.
S nepHounTOmIa3MaTUYECKUNA TPAHCIIOPT.

2.25.10. Tpaucnsiuua.  I'enernueckuit kon. TPHK. AmunoanunupoBaHue:
aKTUBalLlUs aMMHOKUCIOTHI, amMmuHoauuiITPHK-cuHTeTassl, ux poiab B obecreueHuu
cootBeTcTBUS aMUHOKUCIOTHL U TPHK. CTpoeHne u pyHKIMOHMPOBAHHE PUOOCOMBI.
Komnonentsl pubocomsl. Karammsupyemass peakuus. CTpykrypa puOOCOMBI, €€
BakHeHMe (QyHKIMOHAIBHBIE Y4YacTKU. TpaHcisiius y mnpokapuor. CTpyKTypa
MPHK. Wuunmanus, siaoHramusi, TepMUHaIus. beiakoBble (aKTOpbl TPaHCISILUM.
Perynsuusa Ha ypoBHe TpaHcisiiuu. TpaHcmsauus y sykapuot, MPHK, mHummanus,
peryiasiuusa. AHTHOMOTHMKH. BO3MOXHBIE MEXaHU3Mbl JCHCTBUS aHTHOMOTUKOB,
OJIOKUPYIOIINX TPAHCIISIITHIO.

2.25.11. benku mocne TpaHciusauuu: I[IpomeccuHr  OGENMKOB, IIAEpPOHBI,
TpaHCHOPT OENKOB B MEMOpaHbl U1 MUTOXOHAPUHU, TPAHCTIOPT B AJIPO, BE3UKYISIPHBIN

tpancnopt. [locTTpancisimonnas Mmoaudukaius, ee BUAbl 1 GyHKIIMOHATILHAS POJIb.

3. Kputepuu u HOpMbI OLIEHKH

®dopma
MIPOBEICHUS Kputepuu u HOpMbI OLIEHKH
9K3aMeHa
IMocrynmatommii  oOnajmaer  riyOOKUMH U
MPOYHBIMH 3HAHUSIMH IPOTPAMMHOT0 MaTepHaa,
ITucbMeHHbIH npu OTBETE HaA JBa Bompoca  Owuiera
OIIpOC MO «OTIIHMIHO MIPOIEMOHCTPHUPOBAIT HCYEePITBIBAOIIIEE,
ouneram MoCJeIoBaTeIbHOE M JIOTUYECKH  CTpOitHOe
W3II0KEHHE; PaBUIBLHO copmynmpoBain
MOHATHUS M 3aKOHOMEPHOCTH IO BOIPOC




[Moctrynatomuii 00iagaeT MOCTATOYHO MOJIHBIM
3HAHUEM MPOTrPpaMMHOIO Marepuana; €ro OTBET
Ha JIBa BOTIpOca OMJIeTa MPEeCTaBIsAET IPAMOTHOE
U3JI0KEHUE y4yeOHOro Marepualia Mo CYIIECTBY;

«XOpOLLIO»
OTCYTCTBYIOT ~ HEKOTOpbIE  HETOYHOCTH B
(dhopMynupoBaHUH MIOHSTHIA; IPABUIIBHO
MIPUMEHEHBI TEOPETUUECKHUE MOJIOKEHUS,
MOJITBEP KJICHHBIE TPUMEpPaMHU.
[Toctynaromuii umMeeT ob1IME 3HAHKUSI OCHOBHOTO
MaTepuana BOINPOCOB Owmiera 0e3 YCBOCHHUSA
HEKOTOPBIX CYILIECTBEHHBIX MOJIOKEHU;
«YJIOBJICTBOPUTEIILHO» | (OPMYIUpYET OCHOBHBIE MOHSITUS c

CYLIECTBEHHOH HETOYHOCTBIO; 3aTPYAHSETCS B
NPUBEJACHUN  NPUMEPOB,  MOATBEPXKIAOILNX
TEOPETUYECKHUE NOJIOKECHHU.

[TocTynaroniuii He 3HAaeT 3HAYNUTEIBHYIO 4aCTh
IIPOrPaMMHOTO Marepuana;  JOILYyCTHUII
CYLIECTBEHHbIE OLIMOKHU B MPOLIECCE U3II0KEHUS

«CHCYOOBJICTBOPUTCIILHO»
BOITPOCOB 6I/IJ'IeTa; HC YMCCT BBIACIIMTD I'NNIaBHOC U

cacjaaTb BBIBO; IPUBOJUT OIITMOOYHBIE
OIIpCACIICHUS.
4. Bonipochl K 3K3aMeHy
Ne
Bomnpocsr
/11 p
1 OpraHquCKaﬂ XUMHS U €€ MECTO Cpeau ApPpYIrux XHUMHUYCCKUX MOUCHUIUINH, CBIA3b C

OpyruMu Haykamu. OpraHuyeckrue COeUHEHUs B IPUPO/IE.

CoctaB M cTpoeHHE OpraHudeckux coefauHeHuil. CTpykTypHble ¢Gopmynsl. ['omonorus.
N3omepus. [IpuHIUIBI palliOHAaIBHOM HOMEHKIJIATYPHI M 3aMECTUTEIbHON HOMEHKIATYpPBI
HIOITAK.

Tunsl XUMUUECKHUX CBSA3€H B OPraHUYECKUX COCAMHEHMSIX. PU3NYECKUE XapaKTEePUCTUKU
CBSI3E€H: DHEPIrus, AIMHA, IOJIAPHOCTD, OJIAPU3YyEMOCTb.

OcHOBHbIE TIOHATUS CTEpEOXMMHUHU. J[Ba TUma TPOCTPAHCTBEHHOM  H30MEpHH:
JUacTepeOMEpUsl M DHAHTHOMEpHsS. XHPAJIbHOCTb, YCIOBHS JUIsl €€ BO3HUKHOBEHUS.
OnTHyeckasi aKTUBHOCTb COEIMHEHUN C XHUPAJbHBIMM MOJIEKYJIaMU. OHAHTHOMEDSI,
paremarsl.

CriocoObl  M300paXke€HUsl TMPOCTPAHCTBEHHOI'O CTPOEHHUS MOJEKYJI: KIMHOOOpa3HbIe
npoekiuu, ¢opmyiasl Heiomena u  mpoekuuoHHble (opmynsl  Pumepa. IlpaBuna
M0JIb30BaHUS MMH. AOCOJIOTHAs W OTHOCUTeNbHas KoHpurypamus. Kondopmamus, ee
otinuue oT KoHpurypauu. Kondpopmepsr.

Acnvmmerpruecknii  aToM. OpraHW4ecKHe COEJUHEHHS C OJHUM aCHMMETPUYECKHM
atoMoM  yraepopa. Ilpunmmnsr  R,S-Homenknatypsl.  CoenuHeHuss ¢ ABYMS
acummerpudyeckumu aromamu. Ilonstue o mMezopopmax. Tpeo-, 3puTpo-HOMEHKIIATypa
KaK crocod OToOpa’keHUs] OTHOCHUTEIBHOM KOH(MUTYpalluu IUacTepeoMEepOB C JIBYMs
aCUMMETPUYECKUMHU aToMaMHU. DHAaHTHOMEPHI C OChI0 XHPAJIbHOCTU Ha NMPUMEPE AJJICHOB
1 1u(heHoBbIX KUCIOT. [I1ockocTHast XMpanbHOCTh Ha MPUMEpE Mapa-IUKIo(paHoB.
DOneKTpoHHble (MHIYKTUBHBIM W ME30MEpHBIH) M MPOCTPAHCTBEHHBIE J(PGEKTHl B
MOJIEKYJIaX OPraHUYECKUX COECAMHEHUH.

Knaccudukanms peareHToB M peakiuii. MexaHu3Mbl Opraindeckux peakiuii. [lonstue o




MIPOMEXKYTOUHBIX YaCTUIIAX, IEPEXOTHOM COCTOSHUH, SHEPTETUIECKOM TPOpHUIIe PEaKIuu
U €€ DHepreTuyeckom Oamance. KuHeTWueckwii W TEPMOJIMHAMHYECKHH KOHTPOJIb
peaKuuid.

[IpocTpaHCTBEHHBIN acEKT MPOTEKAHHUSI OPraHMYECKUX PEaKUui: TUacTepeoceeKTHBHbBIE
W DSHAHTUOCEJICKTHUBHBIC pEAKIMU. DHAHTHOMEPHBIM U30BITOK KakK KOJWYECTBEHHAs
XapaKTepUCTHKA YHAHTUOCEJIEKTUBHOCTH IpoLiecca.

OcHOBbI MeTOZa MOJEKYJSIpHBIX opoutaniedr (MO) st MOJNEeKysln OpraHUYECKHUX
COEMHEHUI, collepKaluX T-CBA3U. MoJekynsapHble T-opOuTanu 3tuieHa, 1,3-0Oyranuena
U BBICIIUX IOJIMEHOB, OEH30JIa, paauKala, aHMOHA W KaTHOHA aJUIMIBHOrO Tuma, 2,4-
MEHTaIUCHUIIBHOTO paiuKana.

[IpuHuun xKecTkux U MArKux KuciaoT u ocHoBanuii QKMKO).

Du3ndyecKue METOAbI UCCIEN0BAHNS B OPraHU4YE€CKON XUMHHU.

OOm1ast XxapaKTepuCcTUKa (PU3HUKO-XMMUYECKHX METOJ0B, OCHOBAaHHBIX Ha B3aMMOICHCTBHH
U3Iy4eHus ¢ BeuiectBoM. CrieKTpalibHble U JU(PPAKLIUOHHbBIE METOABI.
KonebarenbHasCIEKTPOCKOIUS: pupoaa HK-cnexrpos, IIpaBHIIa orbopa,
XapakTepucTuueckue dvactorsl noriouieHus. KP-cnektpockonus. Bosmoxnoctn HK-
CIEKTPOCKONUU € rpeodpazoBanueM Dypne.

[IpencraBneHus o TEXHUKE HKCIEPUMEHTAa M MeEToJax NpUroroBieHus npod B MK-
CIEKTPOCKOIIUH.

OYHKIMOHAIBHBIA aHAJIM3 HA OCHOBE XapaKTEPUCTUYECKMX YacTOT: ajKaHbl —
XapaKTepUCTUUHOCTh Kojebanuii cBsazeil C-H, HexapakTepucTUYHOCTh KoeOaHul cBsizel
C-C; ankeHsl — XapaKTEPUCTUYECKUE 4YaCTOThI, 3aBUCUMOCTb YaCTOTHI BAaJIEHTHOI'O
konebanuss C=C oOT pa3nuuHbIX (HAaKTOPOB; AIKHHBI, APOMATHYECKUE COCAMHEHUS —
XapaKTepUCTUUYECKUE  YacToThl, (¢opma  KojeOaHMM  apoMaTHYECKOro  KOJIbLA,
nedopmarmonnsie kosebanus C-H; kapOOHWIbHBIE COCAMHEHUS — XapaKTEPUCTHUYECKUE
4acTOTBI, BIMSHUE conpsikeHus cBsized C=0 ¢ qpyruMu KpaTHBIMHU CBA3SIMHU.
DNEeKTpOHHAsl CIEKTPOCKONHUS B YIbTPapUOJETOBOM M BUAMMON 00JacTsIX: Hpupoaa
CIIEKTPOB, THUIIBl 3JEKTPOHHBIX IEPEXOJOB, IOHATHE O XPOMO(OPHBIX TIpyIIax.
[IpuMeHeHHsT ANEKTPOHHOM CHEKTPOCKONMH B OPraHUYECKOM M AJIEMEHTOOPTaHMYECKOU
XUMHH.

Cnexrpockornusi SIMP. MarnuTtHble CBOWCTBa aTOMHBIX siaep. AHcaMOnb saep B
CTaTMYECKOM MAarHUTHOM TIIOJ€E. SIIepHbIE 3€€MaHOBCKME YpPOBHHM, MX HACEIEHHOCTH,
YCJIOBHE PE30HAHCA, MAaKpPOCKONMMYECKOEe HaMarunurnBanue. Peructpanusa cnekrpos AMP B
peKMME HENTPEPBIBHON PA3BEPTKU U B UMITYJIbCHOM PEXHUME.

MarnuTtHoe 3KkpaHupoBaHHe saep. KoHCTaHTa 3KpaHUPOBaHUS W XMMHYECKUH CHBUI.
OTaJlOHUPOBAHUE CIEKTPOB. YCIOBHSA IOIYYEHHS] CIEKTPOB BBICOKOI'O pa3pelleHUs.
[IpssMoe M KOCBEHHOE CHMH-CIIMHOBOIO B3amMojeWcTsus.Penakcanus, BpeMeHa CIMH-
PEIIETOYHOM U CIIMH-CIIMHOBOM penakcanui. OTHOCUTEIbHbIE HHTEHCUBHOCTH CUTHAJIOB.
[lIkaTa XHUMHYECKHX CABATOB “H B OPraHMYECKHX COCIMHEHHSX. XHMUYECKHE CABUTH °C
JUISL OPraHUYECKUX MOJIEKYIL.

Bnusinue ¢usnueckux (akTopoB Ha SKpaHUPOBAaHUE sAJEp: JWAMarHUTHBIA U
NIapaMarHUTHBIA ~ BKJIAAbl B  KOHCTAHTY OKPAaHUPOBAaHHWA, BIMSHME MarHUTHON
aHU30TponuH, dS(@PEKT KOIbLEBOIO TOKA, BIUSHUE JJIEKTPUYECKOTO TMOJS U
MEXMOJIEKYJISIPHBIX B3aUMOJICHCTBUMN, M30TOMHBIE YPPEKTHI.

XUMUYECKHE CABUTU M CTPOCHHE MOJIEKYN. XapaKTepUCTUUYHOCTh XUMUYECKUX C/IBHUIOB,
SMIMPHUUYECKNE TIPABUIIA UX OLIEHKH I10 aJTUTUBHBIM CXEMaM.

XuMuyeckass 1 MarHuTHas SKBUBAJIEHTHOCTb S/I€p, CUMMETPUS U XUPAJbHOCTh — HX
nposiBiieHuss B crnektpax SMP. BreisiBieHHEe TOMOTONHBIX, 3HAaHTUOTONHBIX U
JMACTEPEOTONHBIX IPYIII o ciekTpaMm SAMP.

KOHCTaHTBl KOCBEHHOTo cHMH-cruHOBoro B3ammopeiictsus (KCCB) "Juy u crpoenume
Moutekyn. Crnektpsl AMP nepBoro nopsiaka. CrimHoBble cuctembl AX, AXp, AX,, AMX.




IIpocteie mpaBuna MynbTueTHOCTH. Crektpel SIMP ¢ MarHUTHO HE3KBUBAJEHTHBIMU
SIApaMH AAXXY 1 AA'MMX. Orknonenust ot MpaBWJ MEPBOTO MOPAJKA JJISI CUIBHO
cBa3aHHbIX cucteM. Cnektpsl AB u ABX. CnuH-cliMHOBOE B3auMMOJEHCTBHE H ¢
npyrumu sigpamu. OtHocutenbHbIl 3HaKk KCCB.

I'emMuHanbpHBIC 2JHH, BUITMHAILHBIC 3JHH n pganpaue KCCB koncrantel H-C-H.
3aBucumocts BuIMHAIBHBIX KCCB ot nByrpanHoro yrma (kpuBas Kapruryca) u ee
WCIOJIb30BaHUE B KOH(OPMAIMOHHOM aHanu3e. KoHcTaHTbI CCB™C-H.

JIBOITHO# TOMOSIIEPHBIN U TETEPOSACPHBIA pe30oHaHC. D(PGPEKTh TOTATLHOTO MAarHUTHOTO
pesonanca (cruHOBas passs3ka) B crekrpax IMP-"H u IMP-*C-{"H}. Snepnsiii sdpdext
Osepxayzepa (A90). OcoOEHHOCTH TOMO- W TETEPOSICPHBIX CHUCTeM. DaKTOPhI
YBEJIMUEHUS] MHTEHCUBHOCTEHN curHanoB. [Ipumenenus 90 11t u3yueHus CTpOEHHUS U
KOPPEKTHOI'O OTHECEHUS] CUTHAJIOB.

XUMUYECKH UHAYHHpyeMas quHaMmudeckas nosspuzanms saep (XUAIIA). Ocobennoctu
npumeHenust XUITA nis u3ydeHuss Mexanm3ama TOMOT€HHOTO THAPUPOBAHUS AJIKEHOB U
QJIKUHOB.

Junamuueckas cnekrpockonus AMP. N3yuenne oOpaTuMpIx peakiiuidi IEPBOTo MOpsIKa U
MEXMOJIEKYJIIPHBIX peakuuid oOmeHa. Bpamenue Bokpyr mnpoctbix cBsizel C-C u
"gyacTUYHO JBOMHBIX" CBSI3€H, MHBEPCUH y aTOMOB a3oTa U (ocdopa, HHBEPCHS ITUKIIOB,
BAJICHTHAsl TayTOMEpHs, KETOEHOJIbHAs TayTOMEpHUs, MEXKMOJEKYJISpPHBbIA IPOTOHHBIN
oOMeH.

Macc-cniektpomeTpusi, 00JIacTH €€ IpUMEHEHUs. TUIlbl Macc-CIEKTPOMETPOB, OCHOBHbBIE
y3nbl  mpubopa. Pazpemaromas cnocoOHOCTb. Macc-CHeKTpbl  MOJOKUTENbHBIX U
OTPULATENIbHBIX HOHOB. MacccnekTpomeTpust BbICOKOro paspemieHus. CrocoOsl
noHM3aIMu. MoOJNeKyIsapHbIi MOH M ero ¢parmeHtauus. Bun macc-cnektpa. Xpomato-
Macc-CIIEKTPOMETPUS.

Meroabl yCTaHOBJIEHUS 3JIEMEHTHOIO COCTaBa COEIMHEHMS B CIIEKTPE HAa OCHOBAaHUU
JAHHBIX IO MPUPOJHOMY COJEPKAHUIO CTAOMJIBHBIX HM30TONOB 3JEMEHTOB I10 KIACTepy
MHMKa MOJIEKYJISIPHOTO HOHA.

AJKaHBI.

IMIpupona C-C u C-H cBazedt, sp3-rubpuamszanus aroma yraeponaa. Ilonarue o
koHpopManusx ankaHoB. Kondopmanuu stana, mpomana u OyraHa. [IpoekimoHHBIE
¢opmynbl  Hbromena. DHepretuueckas amarpamMma KOH(OPMAIMOHOTO  COCTOSIHUSA
MOJIEKYJIbI QJIKaHa.

IIpyuponHble MCTOYHUKM alKaHOB. MeToAbl CHHTE3a aJKaHOB W3 AJIKEHOB, AJKHHOB,
QJIKWITAIOT€HUJI0B, METAIJIOOPraHNYEeCKUX COEAMHEHUH, albJEeTUIO0B, KETOHOB H
KapOOHOBBIX KUCIIOT.

XHWMHMYECKHE CBOMCTBA QJIKaHOB. ['alloreHMpoBaHHE alKaHOB. MeEXaHW3M peakiuu.
PernoHarpaBieHHOCTh TalOTEHUPOBAHUS PAa3BETBICHHBIX alKaHOB. (OTHOCHUTENbHAS
CTaOWJIBHOCTh AJIKWJIBHBIX paAukanoB. CrocoObl perucTpaly alKWIbHBIX DPaJUKajIoB
(QIIP, SMP). CynehoxaopupoBaHue€ M HUTPOBAHUE aJKAHOB. TepmMuueckuil u
KaTaJIUTUYECKUN KPEKUHT aJIKaHOB.

IloBeneHne ankaHOB B CYNEPKHUCIION cpele, MOH METOHUsA. VIOHHbIE peakiuu alKaHOB:
JEUTEPOBOIOPOIHBIN OOMEH U TAJIOTEHUPOBAHUE B CYNIEPKUCIION Ccpeie.

AJIKEHBI.

[Ipupona nBOWHON yriepoa-yriaepoaHON CBsI3M, SP2-TUOpUAM3ALUS aToMa YIiepoja.
I'eomerpuueckas uzomepus. Lluc-, Tpanc- u Z-, E-Homenknarypa. Psn crabumbHOCTH
AJIKEHOB, BbIBE/ICHHBII HA OCHOBE TEIUIOT T'MAPUPOBAHHUS.

MeToapl cuHTE3a alIKEHOB M3 QJKWITAIOTEHUJIOB U cOUpToB. CTEpeoCceneKTUBHOE
BOCCTAHOBJICHHE aJKHMHOB. CHHTE3 aJIKEHOB TEPMOJIU30M YETBEPTUYHBIX aMMOHHEBBIX
coneit (I'opman), N-okcumoB Tperuunsix amuHOB (Koym) u kcantorenatoB (Uyraes).
Meroapl perno- u crepeocenektuBHoro co3ganusi C=C cBs3u Ha 6aze winaoB dochopa




(meroas! Burrura n Ysacsopra-XopHepa-OMMoOHca). PernoceneKkTuBHbIN CUHTE3 aJIKEHOB
n3 rtosunrunapaszonoB (amupo). CrepeoceneKTUBHOE BOCCTAHOBJICHHE AJIKMHOB.
BoccranoBnenne kapOOHUIBHBIX COeMHEHUH 10 Mak-Myppu.

I'ereporenHoe rujpupoBaHue, KaTaau3aToOphl mpolecca (MeTalibl, OKCH/IbI, CMEIIaHHbIE
okcuabl). Dopmbl KaTamu3aToOpoB: MEIKOAMCIEPCHBIE METaJIbl (YEpHH, KaTalu3aTtop
Penest), kommowmnele cucrembl (Hukenb Pl w  P2), HaHeceHHble KaTalM3aTOPHI.
I'uppupoBanue 1pu BBICOKOM U HHU3KOM JIaBJI€HUHM. 3aBUCUMOCTb CKOPOCTH U
CTepEOXMMHUU Tpoliecca THIPUPOBAHUS OT MPUPObI KaTalu3aTopa U CTPOCHUs cydcTpara.
CenextuBHOCTh TUApUpOBaHus. [ToHATHE O TaNTO(UIBHOCTH.

[ToGounbie peaknuu B mpouecce ruapupoBanusi C=C-cBs3eil: THIPOreHOIN3 MPOCTHIX
cesazeit C-N, C-O, C-Cl. Hcnonp3oBaHuE THAPOTCHOJM3a B CHUHTETHYECKHX IICIISX.
Karanutuueckue sl

I'oMoreHnHoe ruapupoBanue ankeHoB. Karaau3aTopsl 1 MEXaHU3M IIpoLiecca.

Permo- wu crepeoceneKTUBHOE MNPUCOECAUHEHHE TUAPUIOB Oopa K  ajKeHam
(runpobopupoBanue). Mexanusm u crepeoxumus. CeNeKTHBHBIC THIPOOOPUPYIOIIHIE
areHTol (aucumamuia- W Tekcuioopanbl, 9-BBN). O6parumocts ruapoOOpupoBaHus,
n30MepH3alusl alKUIbHBIX Tpymi. CHHTE3 aJKaHOB, CHUPTOB, AJKWUITaJIOr€HUIO0B C
MOMOIIBI0 OOPOOPraHUYECKUX coequHeHHi. BoccTaHoBneHUE (QYHKIIMOHATIBHBIX TPYIII
nuoopanoM.OrpaHuueHusT METOJ0B THMAPUPOBAHUS U TUAPOOOPUPOBAHUS, CBA3AHHBIE C
HanruueM (yHKIIMOHAJIBHBIX TPYII B MOJIEKYJIE.

OnektpouiabHOE TMPHCOSNIWHEHHE K alKeHaM TaJloOTeHOB M TaJIOT€HOBOJIOPOJIOB.
Mexanu3m peakiuu. OOpazoBaHHUE «MOCTHUKOBBIX» HHTepMenuatoB. CTepeoxumusi u
PEruoceneKTUBHOCTD NpucoeauHenus. [Ipasmiio MapkoBHuKOBa. Peakuyuy conpsiKeHHOTO
MIPUCOCANHEHUS, TIEPErPYNIUPOBKU aJIKWIbHBIX KAaTHOHOB. ['miparanus ajikeHOB.
VYcnoBus U npakTuyeckoe NpuMeHeHue. ['MapokcuMepKypupoBaHUE aIKEHOB KaK METO
CHUHTE3a CIIUPTOB (MEXaHU3M U CTEPEOXUMHUS).

cun-I'nIpOKCUIIMPOBAHUE AJIKEHOB JI0 AMO0JIOB. PeareHTsl ruipokcuiinpoBanus. Mexanusm
CUHTUIPOKCUIUPOBAHUS. DIMOKCUINPOBAHUE ATKEHOB MEPKUCIOTaMU. DTOKCUIUPYIOIIHE
areHThI: HAAYKCyCHasl, TpudTopHaIyKCycHas, M-xiopHanoen3oinas (MCPBA) KucioTl,
nuokcupanbl.  IloHsTHe 00 ~ SHAHTMOCENEKTUBHOM  JIOKCHJIMPOBAaHMM  TpeT-
OYTHITUAPONIEPOKCUIOM B IpUCYTCTBUM TUTaHOBOro Temiuiara (Illapmnecc). KucnorHsiit
U OCHOBHOM KaTajlu3 THApOJIHM3a SMOKCHUIOB (okcupaHoB). Karanutuyeckoe okuciieHue
3TWIEeHa B auertanbaerus (Bakep-mpornecc). Peakuuu ruapodopMuUIupoBaHusi ajKeHOB.
ITonsTre 0 MeTaTe3nce alKeHOB.

O30HONMM3 aJKEHOB, MeXaHU3M peakiuu. OKHCIUTENbHOE M BOCCTAHOBHUTEIBHOE
pacileIIeHre 030HU10B.

PanukanpHble peakiuu ankeHoB. llpucoennnenne OpoMUCTOro BOJOpPOJA, CEPOBOAOPOIA
U THOJIOB N0 KPAaTHOM CBA3M. AJUIMIBHOE rajoreHupoBanue no llurnepy, mexaHusm
peaxuu.

KapOeHnbl - yacTuipl ¢ JBYXKOOPIMHUPOBAHHBIM YIJIEpOAOM. MeTobl reHepupOBaHUs
KapOeHoB U guranokapOeHoB. CTpOo€HHE CHHIJIETHBIX M TPHUIUIETHBIX KapOEHOB.
IIpucoequnenne 3tux 4dacTul K ankeHaM. Crepeoxumus npucoenuHeHus. Ilonstue o
kapOenouaax. [Ipucoenunenne kapoernou10B k C=C cBs3H.

Karanutuueckas nonmuMepusaiuu alkeHOB Ha kaTanu3aropax [{urnepa-Harra.

AJKangeHsl.

Tuns! aueHoB. CpaBHEHNE YCTONYMBOCTH IUEHOB Pa3HBIX THUIIOB.

1,3-Ankanuensl. MeToapl CHUHTE3a CONPSDKCHHBIX — JIUEHOB. KpEeKWHT  ajKaHOB,
neruaparanus auonoB. Kpocc-coueranume kak meron cuHTte3a 1,3-gueHoB. CtpoeHue
Oyraauena-1,3, conpskeHue ABOMHBIX cBsizei. n-MO 1,3-Oyranuena.

I'anmorenupoBanne u ruaporajioreHupoBanue 1,3-aueHoB. MO-aJuIMIBHON  CHUCTEMBI.
AmnunpHoe ydactue, amwmwi-katuoH. 1,2- u  1,4-TlpucoenuHenue 53aeKTpo@HIbHBIX




areHToB K 1,3-guenam. IloHATHEe O KMHETMYECKOM M TEPMOAMHAMUYECKOM KOHTPOJE
peaknuii dnekTpoduiabHOr0 TmpucoenuHeHuss Kk 1,3nuenam. OCOOCHHOCTH XHUMHYECKUX
cBOicTB 1,4-n1eHoB, 1,5-nuenoB (neperpynmnuposka Koyna).

[loHsiTHE O CHUHXPOHHOM IIpOLECCE€ U NEPUIMUKIMYECKUX peakuusax. KoHuenuus
COXpaHEHHS OpOUTAILHOW CHUMMETPUU U TEOpUs TpaHUYHBIX opOuTtaneil. [loHsTne o
B3MO u HCMO pearenta u cummerpus 3tux opoutaneid. Kimaccudukanuss MO mo uuciny
y3J710B: TonoJyorust Xrokkenst 1 Mebuyca. OpOUTanbHBINA KOHTPOJIb B 3JEKTPOLUKINIECKUX
peakuusaX 3aMblKaHUs M PACKpPbITUS I1UKJIA, WHHUIUUPYEMBIX TEPMHUYECKH U
¢doroxummuecku. CTepeoXMMUYECKHUE TPABUIIA IS SJCKTPOIMKINIECKUX PEaKIUii.
Peakuuu 1ukionpucoeauHenuss U ux  kiaccudukauua. KoHTpons opOuTanbHON
CUMMETPUU B TEPMHUYECKHX U (oToxumMuueckux peakiusx [4+2]- wu [2+2]-
LUKJIOIPUCOEITUHEHHUSL.

Peaknus  [unbca-Anbiepa Kak  OgHA U3 “MOIIHBIX  peakiui” ([4+2]-
LUUKIJIONPUCOCIUHEHUE) Al CO3JaHUsl IIeCTUWIEHHOro Iukia. JlueH u auenodpui. o-
XWHOAMMETaHbI B KAUECTBE JUEHOB, X reHepupoBanue. Tunsl peakiuu Junbca-Anpaepa:
KapOo-peakius, rerepo-peakuus, 1,4-nukio’MMuHupoBanre. Petpopeakiusi.

Karanu3 B peakuuu {unbca-Anbaepa.

Crepeoxumust  peakuumn  [unbca-Anbaepa, 3HIO-TIpaBUIO.  PernoceinekTUBHOCTH
OUKJIONPUCOCUHEHUS B Cllydae HECHMMETPUYHBIX JHUEHOB M JHEHO(HIIOB.
PernocenekTuBHOCTb reTepO-peaKkuu.

[TonsiTue 0 €eHOBOM peakiuu AJbaepa.

[Tonumepuszamusi ankeHOB M JIMEHOB (MOHHBIM, PAAUKAIBHBIA M KOOPAWHAIMOHHBIN
MexaHu3Mm). CTepeoperyssipHbie MoIuMepbl. M30mpeHoBBIN KayUdyK.

AJNeHbl W KyMYJEHBI: OCOOEHHOCTH MPOCTPAHCTBEHHOTO CTPOCHHS, HM30MEpHU3aIus.
I'mopupoBanme.  DNeKTpOQMIbHOE  NPUCOCOMHEHHWE K  aUIeHaM:  THApaTaius,
MIPUCOETMHEHHE XJIOPOBOAOPOIa

AJIKVHBL.

[Ipupona TpoiiHo# cBsi3H, SP-ruOpuau3anus. MeToabl CHHTe3a aJIKMHOB. DJIEKTPO(UIBbHOE
NPUCOCIUHEHNE K alKWHaM. [alloreHMpoBaHWE W THIPOTAJIOrCHHPOBAHHE AaJKWHOB.
MexaHU3M U CTepEOXUMUS peakluu. BoccTaHOBIEHUE aIKHHOB JI0 LIMC- ¥ TPAHC-AJIKEHOB.
I'mpapatanmst ankuHOB. CpaBHEHHME PEAKIIMOHHONW CHOCOOHOCTH aJKMHOB W aJKEHOB B
peaknusx 31ekTpoduiIbHOro npucoeannenus. HykineoduiabHoe nmpucoeMmHeHne CupToB,
CHHTE3 BUHWJIOBBIX A(DUPOB.

CH kucnotHocTh ankuHoB-1. IlonydeHne IUTHEBBIX, HATPUEBBIX, MATHUEBBIX U MEIHBIX
MIPOU3BO/IHBIX AJTKUHOB-1. VIX mMpUMeHeHue Ui CHHTE3a BBICIINX alKUHOB. KoHmeHcarmst
aKMHOB-1 ¢ anpierngaMu U ketoHamu 1o Pasopckomy. [lomyueHue mponapruioBoro
cniupTa u OyTuH-2-auona-1,4 mo Penme.

I'uapoboprpoBaHye alKMHOB, CHHTE3 allbJETH/I0B.

Anerunen-aiieHoBas neperpynnupoBka. (CMemieHWe TPOWHOW CBS3M B KOHIIEBOE
nojiokeHue  aikuHa. OKMCIAWTENbHAas KOHACHCAIMs TEPMHHAJIBHBIX AaJKUHOB B
npuUCyTCTBUH coneii Mean. Kpocc-coueTanne apuiraJoreHHIOB € TEPMHHAIBHBIMH
ankuHamu (CoHorammpa).

[{uknoonuroMepu3anus aIKMHOB.

["anoreHankaHbl, HyKJICOPHUIBLHOE 3aMEIIEHHE Y HACBIIIIEHHOTO aTOMa YIiepoaa.

Peakuuu Hykieo(uIbHOIO 3aMEUIEHUs] Y HACBIIIEHHOTO aToMa yriepojaa Kak METOA
CO3JIaHMsI CBA3EH yIIIepo-yIiaepol, yIiaepoa-TajJoreH, yriepoa-a3oT, yriepoa-hocdop.
Knaccudpukanus MexaHM3MOB HYKJICO(MUIHLHOTO 3aMEIIEHHs Y HACBIIIEHHOro aroma
yrnepoga (Sn1l- m Sn2-mexanusmbl). OCHOBHBIE XapaKTEPUCTUKH OMMOJIEKYJISPHOTO H
MOHOMOJIEKYJISIPHOTO MEXAHHU3MOB.

3aBUCHUMOCTh MEXaHM3Ma pPEAKIUH OT CTPYKTYpbl HCXOJHOro coeauHeHus. I[lonsTue
HYKJIEOUIBHOCTH U (AKTOPhI, ONpeAeNsonne HyKIeohuIbHOCTh peareHta. [IpuHiun




JKMKO. Ponb pactBoputens B Sy1- u Sy2-npoueccax.

Peakiun nykineodunbHOro 3amenienust Sy2-tuna. Kunetnka, crepeoxumus.

[Tpumepsl peakuuid: MOJNlydeHHE AaMHHOB, HHUTPHIIOB, 3(QHUPOB KapOOHOBBIX KHCIOT,
MPOCTHIX 3(UPOB, THOIPHUPOB, AIKHITAIOTCHUIOB, HUTPOCOSAUHEHUN U JPYTUX KIACCOB
OpPTaHUYECKUX COCIMHEHUH. AMOUICHTHBIE aHMOHBI. KuHeTHKa W cTepeoxumus Sn2-
peakuuii. BiusHue cTpoeHMsl paavKkala, yXOAsIIed TpYIIbl HCXOTHOro cyOcTpara u
MIPUPOJIBI PACTBOPHUTENSI HA CKOPOCTh peakiuu. Mex¢azHelii kKaTaius B SN2-TIpoLieccax.
MeTtoapl CUHTE3a aKUITAIOTeHUI0B (AJIKUIXJIOPUAOB, OPOMHIOB, HOAUIOB U (HTOPUIIOB)
U3 CIHPTOB, AJIKEHOB, AJIKAHOB, IPYTUX AJTKWITAJOTCHUIOB, AIKUIICYIb()OHATOB H .
Peaknun Syl tuma. Kuneruka, crepeoxumusi. 3aBUCUMOCTh Syl-mporiecca oT mpupoabl
panukana, yxoJsiel rpynmnsl U pactBoputens. KapOokaTHOHBI, (GakTOpbl, BIUSIONINE HA
UX yCcTOW4YMBOCTD. [leperpynnupoBku KapOOKaTHOHOB.

OnexrpodunbHblil katamu3 B Syl-peaknusx. [lonarue o MOHHBIX mapax. THUIBI HOHHBIX
1ap U UX poiib B peakMsIX HyKJIeOPUIHHOTO 3aMEIICHHUS.

BuyTtpuMonekynspHas paavkanbHas LUKIA3ALMS aJKEHWI- U aJKEHWITaJIOr€HUI0B 0]
JeiicTBHEeM TPUOYTHIIONIOBO-THAPHUA.

MeTtaiinoopraHu4eckie CoeAMHEHUS.

JIuTuii- 1 MarHMMOpPraHMYECKUEe COCAUHEHUs, MX MOJYyYEHHE U3 OpraHOrajoreHUuJ0B U
Metaiuia. Mcnonb3oBanue mMarausi Puke Ui CHHTE3a MarHMMOPraHUYECKUX COEAUHEHHI.
[lonyyenne JUTUHOPraHUYECKUX COEIMHEHMM peaklUueidl  OpraHorajJloreHH/IOB U
OJIOBOOPraHMYECKUX COCJMHEHUN C JIMTUHANKWIaMU. 3aMelleHHe aTromMa BOJOpoAa
OpraHMyeckux cyocrtpatoB Ha JnuTuil (peakius wmeraumpoBanusi). Illkama CH-
KHCJIOTHOCTH YTJIEBOJIOPOIOB.

CrpoeHue ITMTUMOPraHUYECKUX COEAUHEHUM: KiacTepbl. CTpOeHHEe MarHUMOPraHUYEeCKUX
coennHenuil. PaBnosecue Illnenka.

Peakuun nutuii- 1 MarHUMOPraHUYECKUX COEAMHEHUI ¢ BOAOW, KUCIOPOAOM, JUOKCUIOM
yriepoaa, albIeTHaMHi, KETOHAMH, CIIOKHBIMH J(PUPAMU, HUTPHIAMHU, STOKCHIAMHU,
opTo-3¢upamMu, TPETUYHBIMU aMHUIAMHU.

[Tony4yenne ankundeH3050B 1o Biopuy-®uttury u OupeHnnoB mo YiapMmany.
Menpoprannueckne peareHTbl B cuHTe3e. llomydeHuwe nuTHii-mUankuwikynpaToB. Mx
ctpoenue. Kymparel Hu3mero mopsaka: TOMOKynparsl [uiamaHa, TETepOKYIIpaThl.
Kymnpatel BbICIIEro MOpsiAKa: LHAHOKYNpaThl. Peakius JIUTUN-IUAIKUIKYOpaToB C
anpaerngamMu.  Peaknmm ¢ rajoreHONpoM3BOJHBIMU  pa3JIMYHBIX  THNOB, 1,l-
JUTaJIOTEHUIaMHU, allMJITaIOTeHUaMH, OKCUPaHaMU, o.,-HempeaebHBIMU aabAeTUIaMH U
KETOHAMH.

CrepeoceeKTUBHOCTh COUETaHUs C | -aJIKeHUITaIOTeHUIaMH.

CwmerianHble KynmpaThl THIIA [RlRZCu]Li Ha OCHOBE AJIKWJIALECTHWICHUIOB, AJIKOKCUIOB U
THOJATOB MeAu. VIX moydeHre 1 UCOJb30BaHUE B CHHTE3E.

Peaknun kpocc-coueranusi Maruii-, IMUHK-, OJIOBO- U OOPOPTraHUYECKUX COCIUHEHHH C
OpraHorajoreHuJaMH, KaTalau3upyemble KomIulekcamu mnamiagus (Xapam, Herumm,
Crunmne,  Cy3yku).  OKHCIHTEIbHOE  TNPUCOEAUHEHHWE -  BOCCTAHOBUTEIHHOE
SJIMMUHUPOBAaHUE  KaK  d3JEMEHTapHble aKThl B  PEAKIHUSAX  KPOCC-COUYETAHMS.
CoueTaHueapminoauI0B ¢ TepMUHATBHBIMEU aikuHaMu (CoHorammpa).

CrnupThl U IPOCTHIE HPUPHL.

OpHoaTOMHBIE CHOUPTHI. MeToAbl HUX TOJYYEHUS U3 aJKEHOB, AJKWITaJOreHHJIOB,
KapOOHMJIbHBIX COEIMHEHMH, KapOOHOBBIX KHCIOT, CIOXHBIX 3(QHPOB, OKCHUPAHOB.
Cgoiicta ciptoB. CrupThl Kak ciadbie HO-kuciaotel. CiupThl Kak ocHoBaHMs JIpronca.
Metoapl  MONyd4eHHs  OJHOATOMHBIX CIUPTOB U3  QJKEHOB, AJKWITAJIOI€HHJIOB,
KapOOHUJIbHBIX COEAMHEHUN, KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3HPOB, OKCUPAHOB.
3aMmellleHue TUAPOKCWIBHOW  TIpYyNIbl CIOUPTOB HA TajoreH Ioj — JEHCTBUEM
raJIOT€HOBOJIOPOJIOB, TaJIOT€HUA0B M OKCOraJloreHunoB (ocdopa. PeareHTsl perno- u




CTEPEOCENIEKTUBHOTO 3aMELICHUs THAPOKCHIAa Ha TajoreH. Jlermaparanusi CHOUPTOB,
o0pa3zoBaHKe AIKEHOB M MPOCTHIX A(UPOB.

HykneodunbHble cBoiicTBa  crnuproB. [lomyueHne © = MCHOJB30BaHHE  APHUPOB
HEOPTraHUYECKHUX KHCJIOT (cepHoit u dhochopucToii) B OpraHUYECKOM
cunrese.lleperpynnupoBka TpuankuioBbiX 3(upoB (ochopuctoir KHCIOTH B 3PuUpsI
ankuiapochoHOBEIX KHUCTOT (ApOy30B) KakK MOCIEAOBATEIIBHOCTh JBYX PEaKIUH
HYKJICO(UITHHOTO 3aMEIICHHUS.

OxuciieHue NEepBUYHBIX M BTOPUYHBIX CIUPTOBIO AIbJACTUIOB M KETOHOB. PeareHTb
okucneHus Ha 6aze coenunennii xpoma(VI), mexanusm peakuuu. OKUCIEHHE C TOMOIIBIO
IUMETWICYIb(OKCHIA: MPEBpAIlleHNe CIHUPTOB M TO3MJIATOB B albAETHIbl M KETOHBI.
Metoast Modderra (auuumknorekcunkapbonuumun) u  CsepHa (TpU(TOPYKCYCHBIH
auruapun). CuHTE3 apoMaTUYEeCKUX albAETHI0B M3 OCH3WIraJIOTeHUJOB Yepe3
YeTBEPTUUHBIC aMMOHUEBbIE coi (Commite).

Jleruaparanus CiupToOB KaK METO/I OJYyYEHUs IPOCTHIX A(PUPOB.

JlByxaromHble cnupThl. Mertoapl monydeHus. CBOWCTBA BUIIMAIBHBIX  JHOJIOB.
Jlerunparanus 10 1MeHOB. [IMHAKOH-IMHAKOIMHOBAS MeperpynnupoBka. OKUCIUTENbHOE
paciieryieHre BUMHAIBHBIX JHOJIOB (MOIHAS KUCIIOTa, TETPAAIeTaT CBHHIIA).

IIpoctbie 3¢upbl. Metoabl cuHTe3a: peakuus BuibsMmcoHa, aJlKOKCUMEpKYypUpOBaHHE
QIKEHOB, MEXMOJIEKYyJsipHass aeruapartanus cnuptoB, Cunre3 1,4-nmuokcana u
TeTparuapodypana u3 nuosioB. Kucinornoe pacuerienue npocteix 3¢upos. OOpa3oBaHue
THIIPOKCUTIEPOKCHIOB TMPOCTHIX 3(GupoB. KoMiuiekchl MpoCThIX 3GHUPOB € KHUCIOTaAMH
JIbronca, Cou TPUAIKUIIOKCOHMSL.

CunTe3 KpayH-2(HUpOB, X MPUMEHEHHE B OPTaHUIECKOM CHHTE3E.

Oxcupanbl. MeToabl WX NHOJIy4eHus. PackpbITHe OKCHPAHOBOIO LMKJIA IOJ JIeHCTBHEM
HYyKJIeO(pUIBHBIX peareHToB. (MexaHu3M peakiuii, KHCIOTHBIM U OCHOBHOM KaTaimus).
Tuonel. IlonmyueHme ¥ BakHEHIIME CBOMCTBA: KHCIOTHOCTb, HYKJI€O(QUIBHOCTbD,
OTHOIIEHHE K OKUCIUTENSAM. THo3dupsl, nosyueHue coueil cyiabponus. Mnuasl cepbl U ux
peakuus ¢ anpaeruaamu (Kopu-HaiikoBckuii).

10 | Peakumu 3TMMHUHHPOBAHUS.
Peakiun  B-anumunupoBanus. Krnaccupukanus MexaHU3MOB — [-3JIMMHUHHPOBAHUS.
Hanpasnenne E2 »snumunupoBanus. IlpaBuna 3aiineBa u  ['opmana. DaxTopsl,
OINIpEACIAOIIME HANpaBlieHUE MUMHUHHApoBaHMs. Crepeoxumus E2 snuMHHHpOBaHMS:
cun- n anmu-npoueccel. Konkypenuust E1 u Syl, E2 m Sn2 peaxnuil. Daxtopsl,
BIUAIOIIME HAa OTy KOHKypeHuuoo. lMcrnonp3oBaHue peakuuii SIMMHHHUPOBAHMS B
CUHTETUYECKOM NMPAKTUKE IS MMOJIyYE€HHUs aJIKEHOB, aJJKHHOB U TUEHOB.

11 | ApomMaTn4HOCTb. ApOMaTHYECKUE YTIIE€BOJOPOIBI.

[TpombinieHHBIE U Ja0OpPATOPHBIE METOJIBI MOJTYYEHHUSI apOMATHUUECKUX YTIIEBOJOPOIOB.
Karanutnueckuii pudopMuUHT HEDTSHOTO CBHIPhS U BBIJCICHHUE APEHOB M3 TMPOJIYKTOB
KOKCOBaHUsi KameHHoro yris. JlaboparopHble Meronbl: peaxkuusi Bropua-Burrura,
TPUMEPU3ALIMS MOHO- U IN3aMELIEHHBIX aJIKUHOB.

Crpoenue Oenzona. dopmyna Kekyne. CoBpeMeHHBIE TMPEACTABICHUS O CTPOCHUU
Oenszona. MonekymnspHble opoutanu OeH3oia. AHHYJIEHBL. AHHYJIEHBl apOMaTUYECKUE U
HeapoMmarnueckue. Konuenums apomatuyHocTu. IIpaBunmo Xrokkenss i MPOCTHIX
MOHOIIMKJIMYECKUX aHHYJIEHOB. KOHIEHCHpOBaHHBIE apOMATUYECKUE YIJIEBOJOPOJIbI:
HaranvH, (eHaHTpEeH, aHTpalleH, a3yJieH. [ eTeporuKINYecKre MATH- U MIECTHUICHHBIE
apomMaTHYecKue coenuHeHus (muppon, ¢ypaH, ThodeH, NHUPUANH) U HUX OEH30-
npou3BoaHbIe. KpuTepun apoMaTUYHOCTH: KBAHTOBOXUMHUYECKHUN (CpaBHEHUE BEIMYHH
SHEPTUU JENOKaIM3alliil Ha OJWH P-DIEKTPOH), TEPMOJAMHAMUYECKUN (TETUIOTHI
THAPUPOBAHUSA), CTPYKTYPHBIM u MarHUTHBIM. [loHsTHE 00 aHTHAPOMAaTUYHOCTH.
AHTHapOMaTUYHOCTh Ha TMpHUMEpax MMKIOOYTaJHeHa, aHMOHA IMKJIONPOIeHa, KaTHOHA
IUKJIOTICHTATHCHUITHSL.




ApomaTtuyeckue KatuoHbl U aHUOHBI C3-C9 u MeToApl Te€HEepUpPOBAHUS STUX HOHOB.
Konuenmus apoMaTuyHOCTH AJ1s 3apSKEHHBIX YaCTHII.

Karanutudeckoe ruapupoBanue apeHoB. BoccranoBieHne OEH301a M €ro MPOU3BOJHBIX
no bépuy, BoccranoBienue mno bepuy HadTanuna. OxucieHue ankuiOEH30JI0B U
KOHJICHCHPOBAHHBIX aPEHOBIO KAPOOHOBBIX KHCIIOT, JIbJIETH/IOB, KETOHOB.
CB0001HO-paIMKAJIbHOE raJIOTeHUPOBaHHE aJTKUIOEH30JI0B.
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Peakiuy 31eKTpoUIBHOIO 3aMELIEHHs B apOMATUYECKOM PSAY.

Knaccupukanuss peakiuii apoMaTuyeckoro 3JekTpoduibHOro 3amemeHus. OoOmme
IIPEJCTABICHUS O MEXaHM3ME peaklUil apoOMaTHYECKOro 3J1EeKTPO(UIBLHOIO 3aMelleHHs,
KHHeTHuYecKuil n3otonHsiil 3pdext. [IpeacraBaenue o 6— U T—KOMILIEKCaXx.

W3oTomHbIii 00MEH BOIOpPOAA KaK MPOCTEHINas peakius 3IeKTPO(GHUILHOTO 3aMeIeHUs.
ApeHOHMEBbIE MOHBI KaK MOJEIb IEPEXOJHOT0 COCTOSHUS pPeakUUH 3IEKTPO(PUIBHOTO
3amerenus. llocrynar Xsmmonaa. BnusHue 3amecTuTenss Ha CKOPOCTbh M HAIPABIICHUE
J1EKTPO(UIBHOTO 3aMEIIEeHUS.

WunyktuBHBIE ©M  Me3oMepHble 3¢¢ekTsl 3amectutenedl. DakTopsl MaprHaTbHBIX
ckopocteld. CorylacoBaHHasi U HECOIJIaCOBaHHAsl OpPUEHTALIMSL.

HurtpoBanue apomarnueckux coeauHeHud. Hutpyromue areHtsl. MexaHusM peaknuu
HuTpoBaHus. HutpoBanue OeH305a M 3aMelleHHBIX OeH30i10B. HutpoBanue Oudenuna,
HadTammHa M Apyrux apeHoB. [lomyuenune mommuutTpocoenuHeHuid. [lonstue 06 wurmco-
aTake W UIICO-3aMEICHNN B PEAKIIUM HUTPOBAHMS.

CynspupoBanue apomatudeckux coeauHeHuil. Cynbpupyromue areHTel. MexaHus3M
peakiuy. KuHetnueckuit 1 TepMOAMHAMHUYECKUI KOHTPOJb B PEaKUUsIX CyJIb(UPOBAHUS
Ha npuMepe cynbhupoBanus penona u HapTamuHa. [IpeBpanienus cyinbQOrpymnIb.
l'anorenupoBanue (xJopupoBaHue U OpoMupoBaHHe) OeH30Ja M  3aMEIEHHbIX
IIPOU3BOHBIX OeHsoJa. ["asorenupyromue arcHTBHI. I"amorennpoBanue
KOH/ICHCUPOBAHHBIX apeHOB M  OudeHnmna. MexaHU3M peakuud U OpUpoAa
NIEKTPO(UIBHOTO areHra rajoreHupoBanus. MoampoBanue apeHoB. IIpomsBojHbIe
MOJIMBAJICHTHOIO M0/1a. BBeieHue gpropa B apoMaTH4eCKne COSAUHEHMSL.

Peaknum ankunmpoBanusi apeHoB 1no @punemto-Kpadrcy. Ankuiampyrome areHTsl,
MexaHu3M peakuuu. llommankuimupoBanue. Peaknuu wu3omepusanuu B - IIpoleccax
ankwirposanus o @punento-Kpadprcy. CunHTe3 1uapuaMeTaHoB U TpUAPUIMETAHOB.
AmnupoBanue apeHoB no @punemo-Kpadtcy. Anmnupyromme areHTsl. MexaHH3M
peakuuu. PernocenekTUBHOCTh AlMIMPOBAHUS B O- U M-MOJIOKEHUS. DIEKTpO(UIbHOE
(GopMHIIUPOBAaHHE apEeHOB: peareHThl (OPMUIMPOBAHUS, MEXaHM3M peakIUui u
IIPUMEHEHHE UX B OPTaHUYECKOM CHUHTE3E.
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HykneodunbHoe apomMaTiuieckoe 3aMelieHue.

OO6mme nmpeacTaBIeHUs: 0 MEXaHU3ME apPOMATHUECKOTO HYKIICO(UITEHOTO 3aMEIIICHHUS.
Mexanusm npucoeauHeHUs-oTieuieHuss  (SyAr).  I[lpumepst  SnAr  peakuuit  u
aKTUBUPYIOILLIEE BIIMSHUE D3JEKTPOHOAKLIENTOPHBIX 3aMeCcTUTeNed. AHHOHHBIE O-
KOMIUIEKChl MelzeHreiimepa U ux crpoeHue. Mcmonb3oBanue SnAr peakuuid B
OpPraHMYECKOM CHHTE3E.

MexaHu3M OTLIEIUICHUS-IPUCOEIMHEHNS Ha TpUMepe MPeBpaIleHusl raloreHOEH30JI0B B
¢deHompl W apomMaTMyYecKWe aMuHbl. Meroabl TeHepupoBaHUS U (ukcanuu
neruapobensona. CTpoeHue AeruapoOeH30a.

Sarl-MexaHn3M apoMaTH4ecKOTO HYKICO(DHUIHPHOTO 3aMEIICHUS B PEAKIHAX THIPOJIN3a
KaTHOHOB apEHINa30HUS.

Mexanu3m Sgpyl B apomatnyeckoMm psiy M oOnacTb ero nmpuMmeHeHus. MHunumpoBanue
VOH-PaAUKAIBHOM LIETIH.
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Anbaeruabl U KETOHBI.
Metoapl cHHTE3a aNpAETUIOB M KETOHOB W3 QJKEHOB (O30HOJIM3), aJKUHOB
(rugpobopupoBanue, peakuus KydepoBa), cnupToB (OKUCIE€HHE) M HPOM3BOIHBIX




KapOOHOBBIX KHCJOT (Ha OCHOBE METANIOOPTaHWYEeCKHX coeauHeHuil). [luponus comeit
KapOOHOBBIX KHUCIOT. ['mapodopmunupoBaHue ankeHOB. [IpoMbllieHHOE MOydYeHue
ykcycHoro ampnaeruna (Bakep-mpomecc) wu  Qopmanmbaeruga.  ANWIMpOBaHHE U
(bopMUITPOBAHUE APEHOB.

HykneodunsHoe mpucoenuHenne K KapOOHWJIBHOHM Tpymme BOJBI, CIIUPTOB U THOJIOB
(KUCTIOTHBIM ¥ OCHOBHOM KaTayin3). 3aniuTa KapOOHWIbHON TPYIIIIBL.

AJNBTEpHUPOBAHUE JOHOPHBIX M aKIENTOPHBIX aTOMOB B anudaruyeckoi nenu (3eedax).
OOpateHue MOJMSAPHOCTH KapOOHWILHOTO aroma yriepona (konmenius Umpolung).
HeycroitunBocTs anuii-aHMOHOB. beH30MHOBas KOHAEHCALMS, UCIOIb30BaHUE JTUTHEBBIX
coneil 1,3-AUTHAaHOB U MPUCOEAMHEHHE AJIBJIETHIIOB K 0,-HenpeneabHbIM KapOOHUIbHBIM
coequnenusm (Lrerrep) mis peanmzanuu Umpolung. Ilpumenenune 1,3-autuaHoB uist
CHUHTE3a aJbJCTU0B U KETOHOB. ALIETUICHU-MOH KaK CUHTETUYECKUN SKBUBAJICHT allHi-
anuoHa (peakuus Kydepona).

[Tonydyenue  Oucynb(PUTHBIX  TPOU3ZBOAHBIX, UHUAHTHJIPUHOB (OKCHUHUTPHIIOB) U
ALIETUJICHOBBIX  CIUPTOB. B3aumopeiictBue  KapOOHMIJIBHBIX ~ COSAMHEHHUH  C
aMMHUaKOM(ypOTPOIUH), IEPBUYHBIMU U BTOPUYHBIMU aMUHaMH. EHaMUHBL, X MOTy4YeHHe
n ankuiaupoBaHue. OKCHUMBI, THUIPA30HbI, ApUWITHAPA30HbL. Peakuuum KapOOHMUIIBHBIX
COEIMHEHHI ¢ METAINIOOPraHNYECKUMH peareHTaMu.

Kero-eHonbHast Tayromepusi KeTOHOB. EHONIBI KETOHOB B peakUusX TajloreHUpOBaHUS,
M30TOMHOrO OoOMEHa M paleMHU3alliud XHUPaJbHBIX KETOHOB. KHCIOTHBI W OCHOBHOM
KaTaju3 3TUX PEaKLUi.

EHonsaT-oHBl. MeToabl TeHepUPOBAHUSI €HOJIATOB C MOMOIIBI0 aKOTOJSITOB M aMHJIOB
LIEJIOYHBIX ~ MeTauioB. llpuMeHeHue MNpOCTPaHCTBEHHO 3aTPYAHEHHBIX  aMHJIOB.
[Tonydyenue eHONATOB M3 CUIMIOBBIX 3(upoB eHonoB (CTopk) U o,B-HEmpeaenbHbIX
aJbJIErn1I0B U KETOHOB. CTpoeHue eHOJATOB (0OJIMroMepHbIe CTPYKTYphl). Kunernuecku- u
TEPMOJUHAMHYECKH  KOHTPOJUpPYEMbIe  MIPOLECChl  EHONU3allUU,  YCIOBHS  HX
OCYILIECTBIICHUS.

AJKUIMpOBaHUE €HOJIATOB. BiMsiHUE MONSPHOCTH PACTBOPUTENS HA PETHOCENEKTUBHOCTh
nporecca (O- u C-ankunupoanue). [Ipuamun )KMKO. PaBHoBecue mexny o,p- u  B,y-
€HOHaMH. AJNIKHJIMPOBaHME U allUJIMPOBaHKUE CHONAT-UOHOB. Vcnonabp3oBanne GOpMHUIBHBIX
(TMAPOKCHMETUIICHOBBIX) TPOU3BOAHBIX JJISi  PETUOCENEKTUBHOIO  AJKWJIMPOBAHMUS
KETOHOB.

Kero-enonpHast  Tayromepust  1,3-gukeroHoB u  1,3-keToadupoB Ha  mpuMepe
alleTWIAleTOHAa M aleTOyKCcycHoro s¢upa. HuTpozupoBaHHe KETOHOB M peakUus C
JTMOKCHJIOM CEJIeHA.

BiaumopeiictBue kapOOHUIBHBIX coeAMHEHUN ¢ minuaamu Qocdopa (peakuus Burrura).
OO6nacTh NpuUMEHEHHs peakuuu BuTTura B oOpraHudeckoM cuHTe3e. MexaHusM H
cTepeoxMMusi peakuuu. Mertoabl nomyueHuss winjioB (ocdopa. Peaxnus YsacBopra-
XopHepa-OMMOHCa Ha MPUMEPE MCIOJb30BaHUS TPUATHIOBOTO 3pupa PochoHyKCyCHOM
KHCJIOTBHI.

BoccranoBneHnue anbaeruioB U KETOHOB /0 CHUPTOB M ankaHoB. Peaknuu Kuxnepa-
Bonbda u Knemmencena. BoccranoBurenbHas AuMepu3anys KETOHOB O BUIIMHAIBHBIX
nuoiioB. Peakmnuu rugpunHoro nepeHoca. Boccranosnenue no Meepseliny-Ilonnaopdy-
Bepanero.

JucnpornoprimorrpoBanre ainpAaerunoB mo Kawuummapo (Mmexanusm). IlepexkpectHas
peakius Kannunmapo. BoccranoBuTenbHOE aMUHUPOBAaHUE KapOOHMIIBHBIX COCTUHEHUH.
B3aumogeiicTBre anpaeruioB U KeToHOB ¢ hopmuaroM ammonust (Jleiikapr).
BoccranoBneHne anpJeruioB U KETOHOB KOMIIEKCHBIMHU THAPHIAMH TIOMHHHUSA M Oopa:
JTUTUHATIOMUHUUTH DU, ooporuapua HaTpus, AJIKOCHUATIOMOTUAPUJIBL.
XeMOCEJIEKTUBHOCTh BOCCTAHOBJIEHUSI QJIKOKCU-TUApUIamMu amoMuHus. [lonsatue o
cynepruapunax (rumpuasl Oopa): L- wm LS-cemekTpuapl Kak CcTepeoCeIeKTUBHBIC




BOCCTAaHOBUTEIH.

Oxkuciienne KapOOHWJIBHBIX CcOoeMMHEHHH. AyrookucieHue. OKHCIEHHEe KETOHOB
nepkuciotamu 1o baiiepy-Buimurepy. CTepeoceneKTHBHOCTh PeaKIUu.

AnpJoNIbHAs KOHJEHCAUUs, €€ MEXaHW3M. BHyTpu- M MEXMOJIEKYJIspHas peakiuu.
Jlerunparanusi anbAoJied Kak METOJl CHHTEe3a 0, -HEHACHIIIEHHBIX KapOOHMIBHBIX
coenuHenue. [lepekpecTHas anpaosibHAas KOHAEHCAUsl apOMATUYECKUX ANbJIETHA0B WU
dopmanpaeruia ¢ anupaTHYECKUMH albICTHAAMH W KETOHaMU. PermoceneKkTUBHOE
MOJIyY€HUE JIUTHEBBIX CHOJSATOB (MIPUMEHEHHE MPOCTPAHCTBEHHO 3aTPyIHEHHBIX
OCHOBaHMI) M UX HCIIOJIb30BAHME B HAIPABICHHOW albJ0JIbHOM KOHJEHCALMU.
Konaencanus cuianioBsix 3UpPOB €HOJIOB € alibJieruiaMu U ketonamu (Mykasima).
Konpnencauus anpaeruioB (KETOHOB) U COEAMHEHUN C «aKTUBHOM METUIICHOBOM IpyNIO»
(KueBenarens).

AMUHOMETWIMPOBAHUE aJBAECTUAOB M KETOHOB 1O MaHHuxy. Peakuus anpaeruioB u
KETOHOB C IIMHKOBBIMU MPOU3BOJIHBIMH CIOXKHBIX 3¢upoB (Pepopmarckuii). benzonnonas
KOH/ICHCAIUS apOMAaTUYECKUX albJIETUO0B, 00JAaCTh MPUMEHEHUS M MEXaHU3M PEaKIUH.
ConpspkeHHOE PUCOETUHEHHE EHOJIATOB K 0,3-eHoHaM (peakuust Muxadis).
o,B-HenpenenbHble anbaeruibl ¥ KETOHbl. MeTo bl OTyYEHUs: KOHJEHCAllUU, OKUCIICHHE
ITWIIOBBIX ciUpTOB, U Ap. CompspkeHne KapOOHHIBHOM TPYIIBI C JBOMHOW Yriepo-
yraepoaHoi cBszbto.  Peakmuum  1,2- u  1,4-npucoeavHEHHs  JIUTHHOPraHUYECKHX
COCMHEHUH, TPUATKWIOOPAHOB, AMAIKUI- W JUAPUIKYNPATOB, AMHHOB, IIMAHHUCTOTO
BOJZIOPOJIa, TaJOreHOJ0POI0B. DNOKCUAUPOBAHHUE O, HENPEAEIbHBIX KETOHOB IO CBS3U
C=C.

ConpspkeHHOE MPUCOEIUHEHUE EHOJIATOB K O,-HenpeaebHbIM allbJIern/1aM U KETOHaM.
Ero peruocenextuBHoctb. Konnencauus no Muxasmo. Mexanusm peakuuu. JJoHOpBI U
akuentopsl Muxass. Karanuzatopsl peakuuu, ee oopatumoctb. Perpo-peakiusa. Bwidop
ONTHUMAaJIbHOW KOMOWHAIMKM peareHToB. EHamuHbl Kak AoHOpbI Muxasa. Tepmuueckas
peakuuss Muxasns.  OcHoBaHusi MaHHHMXa M JpyTrU€ CHUHTETHUYECKHE HKBHUBAJICHTHI
akuenTopoB MuxasJsi.

Peaknuu annenupoBanus. Bapuant PoGuncona. Ilpumenenue [-XJIOpKETOHOB U
OocHOBaHMI MaHHuxa. EHaMMHBI B peakUsIX aHHEINPOBAHHUS.

Crniupo-aHHeIMpOBaHHUE Yepe3 SMOKCUBI (C TOMOUIbIO WIHOB CEPHI).
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KapOoHOBBIE KUCITOTHI.

[Tonyyenne kapOOHOBBIX KHCIOT OKHCJICHHEM CIHUPTOB, aJbICTHUIIOB, AaJKCHOB,
aNKUIOEH30JI0B. ['MApPOAM3 HUTPWIOB M JAPYIMX HPOU3BOIHBIX KapOOHOBBIX KHCIIOT.
CuHTEe3bl Ha OCHOBE MCTAJUIOOPraHUYCCKHUX COG)IPIHCHI/Iﬁ. CuHTE3bl Ha OCHOBE
MaJIOHOBOTO 3¢upa. [IpoMblnIeHHOE MOTydeHne MYPaBbUHOM U YKCYCHOM KUCIIOT.
Crpoenue kapOokcwiabHOM  rpymmbl.  OOpazoBanue accouuaroB. Jluccommarius
KapOOHOBBIX KHCIIOT, 3aBUCMMOCTb KOHCTAHTBI IUCCOLHUAIIMM OT IPUPOABI 3aMECTUTENEH.
Peakuuu kapOOHOBBIX KUCIIOT. JlekapOoKkcumpoBaHue, MUPOIN3 COJIei, raloreHupOBaHNe
no I'emmo®onbrapay-3enuHckoMy. IJeKTpoiu3 cojieil kapOoHoBbIX kucior (Komwbe),
CHUHTE3 aJKWIOpPOMHUAOB M HOAuA0B o XyHcaukkepy. HempenenbHble kapOOHOBBIE
KHUCJIOTBI: aKpWJIOBas, MeETaKpujoBas, OJEMHOBas, JJlauauHoBas. WX cBoiicTBa H
IMPUMCHCHUC. Hezamennmeie JKUPHBIC KHMCJIOTHI.

[Tpon3BoHbIE KapOOHOBBIX KUCIIOT: aHTHIAPUIbI, TAJIOT€HAHTUAPHUIbI, CI0XKHbBIE 3(QUpHI,
aMUbl, HUTPUJIbI, COJIH. Hx B3anMHBIE MEpEXOabl.

INanorenanruapuasl. [lomydeHne ¢ MOMOIIBIO TajdoreHuzoB ¢ochopa, THOHWIXIOPUIA,
okcanuixjopuaa. CBoiCcTBa rajoreHaHTuAPUIOB: B3aHUMOJCHCTBHE C HYKJIEO(DUIbHBIMU
peareHTamMu (BOAa, CHOUPTHI, aMMHAaK, aMHUHBI, THUIPA3UH, METANIOOPraHUYECKHe
coequHeHus). BoccranoBnenue no anpaeruoB (mo Po3eHMyHOy U KOMITJIEKCHBIMH
THJIpUIaMH METaJUIoB). B3anMoaelcTBie raJloreHaHruAPHIOB C TUA30METaHOM (peaKius
ApHpaTa-OucrepTa).




Crnoxuble 3¢upbl. MeTonsl NodydeHus: 3TepuduKanus KapOOHOBBIX KUCIOT (MEXaHHU3M),
alUIMPOBAaHME CIMPTOB U  AJKOTOJIATOB  alUWITaJOreHUJAaMHU M aHTUIPHIIaMHU,
ATKUJIMPOBAHWE KapOOKCUIIAT-aHWOHOB, PEAKIUU KHUCIOT C JHAa30METaHOM, AalKOTOJIN3
HuTpuiioB. JlakToHsl U Meroabl uX cuHTe3a. CuHTe3 opTo3(pupoB. Peakiuu croKHBIX
3GUpPOB: THIPONN3 (MEXaHW3M KHCIOTHOTO M OCHOBHOTO KaTajiu3a), aMMOHOJIU3,
nepesrepuuKanus, peakui ¢ MeTaNIOOPTaHUYECKUMHU COeIMHEHUSIMU, BOCCTAHOBJICHHE
710 CIIUPTOB U aJIbJICTHIOB.

Auruapuabl. MeToAbl MOJNyYEHUs: Jerujparanus KUCIOT C TOMOIIbIO TEHTOKCHUIA
dbochopa u GTaseBoro aHTHIAPHUAA; ANWIHMPOBAHUE COJECH KapOOHOBBIX KHCIIOT
XJIOpaHryuapuaamMu. Peakuuu anruipuioB KUcjior.

Kerensl. [lonydenue, CBOMCTBA U IPUMEHEHUE B KAYECTBE alMIIMPYIOIIHUX arc¢HTOB.
Hutpunbl. MeToas! moinydeHus: AeruapaTtamnus aMuaoB KuciaoT (¢ momoripio P2Os, SOCI,,
POCl3), ankuiupoBaHue aMOHMICHTHOTO IMAHUI-MOHA (KMCIOJb30BaHUE MeEX(a3HOro
karanu3a). CBOMCTBa HUTPUJIOB: TUIPOJIN3, BOCCTAHOBICHUE KOMILJIEKCHBIMU TUAPUIAMU
METAJUIOB /10 aMHHOB M aJbJETHJIOB, B3aMMOJCHCTBHE CO CIIUPTAMH, aMUHAMH (CHHTE3
aMUJIMHOB), MAarHUI- U JTUTHHOPraHUYECKUMH COETUHEHHUSIMHU.

Amuznpl.  Meronbl TONYYeHHS: AIWJIMPOBAaHME aMMHAKa W aMHHOB, IHPOJIH3
KapOOKCHIIATOB aMMOHMSI, CHHTE3 M3 HHUTPHJIOB, M30MEpH3alusi OKCUMOB MO bekmany.
CuHTe3 HIMKJIMYECKHUX aMHUAOB - JakTaMoB. CBOWCTBA: THUIIPOJIU3, BOCCTAHOBJICHHE O
amuHoB. [lerunparanus amunos. [leperpynnupoBku ['opmana u Kypruyca. Ilonarue o
CEKCTETHBIX MEePErpyNIUPOBKaX.

Cnoxunoddupnass konneHcanus Kisiizena. Mexanusm peakuuu. IlepekpectHas
KOHJICHCAIHS CIOXHBIX A3PHUPOB € 3(PUPaMH IIaBEJIEBOM, YTOIBHON KUCIOT WX ¢ dHpamMu
apoOMaTHYeCKUX KHUCIOT. BHyTpUMOIEKyNIspHas KOHJEHCAIMs CIOXHBIX 3(UPOB
JIBYXOCHOBHBIX KHCIOT 10 Jlukmany. KoHjeHcanys KeTOHOB €O CIIOKHBIMU 3(pupamMu Kak
Meton cuHte3a 1,3-nuketoHoB. CHHTE3BI C alleTOYKCYCHBIM 3(PUPOM. ANMIOWHOBAS
KOHJICHCAIMs CIOXHBIX d¢upoB. [Ipumenenne Ttpumernnxiaopcunana. CHHTE3Bl C
MaJIOHOBBIM U alleTOYKCYCHBIMH 3(prpamu: noiydyeHrue KapOOHOBBIX KHCIOT U KETOHOB.
CuHTEe3 ® CBOWCTBa OPraHMYECKUX TIPOU3BOAHBIX YrOJIBHOH KHCIOTHI — 3(HPOB,
xJ1I0paupoB, kapobamaToB. ['yanuuH, ero ocHoBHOCTh. KcantoreHartsl. ['eTrepokymyneHsl:
M30lLMaHaThl (MojiyueHue), kapOoauuMuael. VMIX cBONCTBA M MCIIOJNB30BAHME B CHUHTE3E.
CuHTE3 U301IMaHATOB.

JIByXOCHOBHBIE KapOOHOBBIE KHCIOTBL. METOIbI CHHTE3a: OKHCIUTEIHHOE paCIIeIUieHUEe
LUKJIOAJIKEHOB M  [MKIMYECKUX KETOHOB, OKHCICHHE IOJHAIKUIOEH30JI0B U
KOH/ICHCUPOBAHHBIX apOMAaTUYECKHX COCTUHEHWH. | JTaBHBIE MpeACTaBUTENH: IIaBeJeBas,
MaJIOHOBAs, sIHTapHasi, aluIIMHOBAas, (praneBas, TepedraneBass KUCIOThL. [IpomblieHHbIe
METOBI TIOTYIEHUSI.

OcoOeHHOCTH TIOBEACHHUS ILABEJIEBOM W MallOHOBOW KucioT. JludTuiokcanmar B
CIIO’)KHOA(DMPHOH KoHJeHcanuu. JlekapOOKCHIMpPOBaHNE MaJOHOBOM KHCIIOTHI H €€
UCMOJb30BaHUE B KOHJAeHcauusx c¢ ampaerunamu (Kuesenarens). ManoHOBBIH 3¢up u
CHHTE3bI Ha €ro OCHOBE: AJIKWJIMPOBAHHE HATPHEBOTO MPOU3BOJIHOTO AIKHITAIOT€HUIAMHU
U akuenTopamMu Muxasns. [lekapOoKcUIMpoBaHHE MPOU3BOAHBIX MAJIOHOBOTO 3(upa B
MPUCYTCTBUM HYKJIEOQMIBHOTO Karanu3aropa (merton Kpamuo). AHruapuj sHTapHOR
KHUCJIOTHI U €ro KOHJeHcalus ¢ apomatuueckuMu anpaeruaaMu (Ilepkun). CyKnuHUMHUL,
N-OpOMCYKIIMHUMUJ, €ro IPUMEHEHNE B CUHTE3€e. AJIMITMHOBAs KUCIIOTA, €€ MPAKTHIECKOe
npuMeHeHue (HailioH). BHyTpumonekymnspHas cioxxHoddupHas xoHaeHcanus ([ukman).
AmtonHOBasi KOHACHCAIHS YPUPOB TUKAPOOHOBBIX KHCIOT KaK METOJl CHHTE3a CPEIHUX
IIUKJIOB M MAKpPOIIUKIIOB.

[IpomblnieHHBIE METOABI MOJy4YeHHUs (TaneBoil u TepedTaneBold KUCIOT, (TaleBOTrO
aHruapuaa. GranuMua: ero noxydyeHue, NpUMEHEeHHE B CHHTE3€ IEPBUYHBIX aMHUHOB H JUIS
CO3JIaHMSI 3aITUTHI IEPBUYHON aMHHO-TPYIIIIHL.




o,B-HenpenenbHble BYXOCHOBHBIE KHCIIOTBI, METOABl WX CHHTE3a: JIETHJpaTaius
Bruapoxcukunot, koHaeHcanuu l[lepkuHa (cMHTE3 KOpPHUYHBIX KuciaoT) u KHeBeHarens,
peakuus Burwura.

CaoiicTBa 0,B-HenpeaenbHbIE JIBYXOCHOBHBIX KHCJIOT: PEAKIMH MPUCOCAUHEHUS IO
nBorHo cBsizu C=C (Bkirowas peakuuio Muxasns), HU30Mepu3alus MaJeMHOBOM M
¢dbymapoBoii kucnor. CTepeoXxuMusi MPUCOSANHEHHS TaJIoTeHa M TUAPOKCHIIMPOBAHUS T10
[IpunexaeBy (nepkucinoTsl) U 1o Baruepy (nepmanrasar).

bpomo- u wuoponakTOHM3AIMs HENpPEOENbHBIX KapOOHOBBIX KHUCIOT B MPHUCYTCTBHH
OCHOBAHUS.

ManeuHoBbIM aHTUIPUT, alleTUICHANKApOOHOBAs KUCIIOTA U €€ JUMETHIIOBBIA 3pup Kak
JTUEHO(UITBL.
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Hutpocoenunenus.

AmudaTtudeckuen apoOMaTHUYECKHE HUTPOCOCTUHECHUS. Hx MOJIy4eHUE u3
ATKUAJITATIOTCHUIOB (aMOUICHTHBIN XapaKTep HHUTPUT-WUOHA) W HUTPOBAHHEM AapCHOB.
CtpoeHue HUTPO-Tpynisl (Me30Mepus).

CH-KucnotHoCTh M TayTOMEpHUsl HUTpOaIKaHOB. BoccTranoBieHne B aMmuHbl. HUTpOHOBBIE
KHCIIOTBI ¥ TPUMEHEHHE HX COJied B KOHJEHCAUUu C anpaerunamu (AHpH).
BoccranoBnenne HUTpOapeHOB B KUCIION U IIeI04YHOU cpefe. [IpomexkyTouHbIe MPOaYKTHI
BOCCTAHOBJICHUS HHUTPOTPYHIBI (HUTPO30COCTUHEHUS, APUITHAPOKCUIAMUHBI, a30KCH-,
azo-, ruapazocoenuHeHusi).  CeleKTUBHOE  BOCCTAHOBIIEHWE  HUTPOTPYMNBl B
JUHUTpOApeHax. beH3uanHoBas meperpyninupoBKa.

17

AMUHBI.

Knaccudukanus amuHoB. MeTopl MONMYYeHHs: aJKWIMPOBAHHE aMMHaKa U aMHUHOB IO
lopmany, ¢ramumuna kamuss  ([aOpwdnab),  BOCCTAHOBIIGHHWE — a30TCOJEPIKANTUX
MIPOM3BOJIHBIX KAPOOHUJIBHBIX COCIUHEHHM M KapOOHOBBIX KHUCIOT, HUTPOCOEIWHEHUH,
HUTPWIOB. lleperpynnupoBkn aMuaoB ©  a3uaoB KapOoHOBbIX kucioT (['odpmana,
Kypuunyc). BoccraHoBuTenbHOE aMUHUPOBAHHWE KETOHOB, B TOM uucie 1o Jlelkapry
(B3aMMOJIeHiCTBHE KETOHOB ¢ (DOPMUATOM aMMOHHMS).

AmuHBI Kak ocHOBaHMs. CpaBHEHHE OCHOBHBIX CBOMCTB alM(PaTHIECKUX M apOMATHYECKIX
aMUHOB. BiMsHME Ha OCHOBHOCTb AMHUHOB 3aMECTUTENIEH B apOMaTHYECKOM  SJIpE.
ANKUIMpPOBAaHUE M AlUIMPOBAHUME AaMHHOB. TEepMHUYECKOE pa3joKE€HUE THUIPOKCHUIIOB
TeTpaaskuaaMMoHust 1o ['opmany. HWnentuduxaums U pasgeiceHue IEPBUYHBIX,
BTOPUYHBIX W TPETUYHBIX AaMUHOB C TIOMOIIBIO OeH3oicynbdoxnopuaa (mpoda
XuncOepra). Cynbdamugnsie mnpenapatsl. OKHCIEHHE U TaJlOr€HUPOBAaHHE AMUHOB.
[TonyueHne N30HUTPUIIOB, UX BOCCTAHOBJIEHUE U THIPOJIU3.

Peakiuu snekTpoduiabHOrO 3aMelieHuss B O€H30JbHOM KOJIBLE apPOMAaTHUECKUX aMHHOB!
raJIOrTeHUpPOBaHNE, Cylb(UpOBaHHE, HUTPOBAHUE, AalMIMPOBAHUE, (HOPMHIIIMPOBAHUE.
3amuTa aMMHOTPYTIIIBI.

B3anmonencTBre NepBUYHBIX, BTOPUYHBIX M TPETUYHBIX AMUHOB C @30TUCTOM KHUCIOTOM.
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JwnazocoenrHeHus.

ApomaTuueckue JIMa30COEeTMHEHNUS. Peakiun JIMa30TUPOBAHHUS HNEPBUYHBIX
apOMaTUYECKUX aMHHOB. YCIIOBHS JHMA30THPOBAHUS B 3aBHCHMOCTH OT CTPOCHUSI aMHHA.
Mexanusm, mpupoja HUTpo3upyomero areHra. CTpoeHHE M yCTOWYMBOCTH coOJIeH
nuazonusi. Terpadropoboparsl u rekcagropodocdarsl apenauazonus. CrtaOuibHbIE
KOBAJICHTHBIE (OPMBI JHa30cOeAMHEHUH. KHCIOTHOOCHOBHBIE PaBHOBECHS C ydacTHEM
KaTHOHA apeHINa30HHU.

Peakrun apomMaTndeckux MUA30COCTUHEHUN C BBIJICICHHEM a30Ta: 3aMEHa TUA30TPYIIITHI
Ha THJIPOKCWIbHYIO-, IIMaHO-, HUTporpymnmy, ¢top (IlImman)-, xjop, Opom, uoxa, u
Bogopoa. Cunre3 OuapminoB mo ['omOepry. CuHTE3 METaLIOOPTaHUYECKHX COCTUHECHUM
(HecmesiHoB).

Peakium nmazocoennHeHmid 0e3 BBIICTICHUS a30Ta: BOCCTAHOBJICHUE IO apWITHAPA3UHOB,




azocoueTanmne. A30COYETaHHE KaK peakius O>IeKTPOPUILHOTO 3amerieHus. A30- u
JTMa30COCTABJISIONINE, YCIOBHS COUETaHUsl ¢ aMUHamMH U ¢eHomamMu. A3okpacutenu, pH-
WHUKATOPBI.

Peakuun HykineopuiabHOrO 3aMelieHUuss B OCH30JbHOM  KOJBIE, AKTHBUPOBAHHOM
JIAA30TPYIIION.

Huaszomeran, ero crpoeHue (ctpykrypHoe poactBo ¢ N»O). [Tonyuenue u3 N-Hutpo3o-N-
MeTmIMO4eBHHBI. Peaknus ¢ HO-kucinoramu, KEeTOHAMU U XJIOPAHTUAPUIAMHA KapOOHOBBIX
KHCJIOT. Peaknmst ApHara-AlicTepTa, neperpynnupoBKa qua3okeToHoB (Boabsd).
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DeHObL.

Metonsl  monydeHuss (eHONOB M3 apeHCylb(okucaoT  (IIeJO0YHOE —IUIaBJICHHUE),
apuWIraJioreHuIoB, cojie apenaunazoHus. llomydenue ¢eHoIa B NPOMBIIUIEHHOCTH U3
KyMoJia (M30MponuiIOeH3071a).

O®enonpl  kak HO-KHCTOTHI, BIMSHHE 3aMECTUTENId Ha KHCIOTHOCTh (DEHOJIOB.
AmMOuneHTHBIN XapakTep GpeHonar-uoHoB. C- u O-ankunupoBanue Geronatos. [TomyueHue
IPOCTHIX U CJIOXKHBIX A3PHPOB (PeHOIIOB.

Peakuunu  9neKTpopMIBHOTO  3aMEIIEHHs B apOMaTHYECKOM  KOJbIle  (PEHOJIOB:
TaJIOTCHUPOBAHHUE, HUTPOBAaHUE, CYIb(UPOBAHWE, HHUTPO3UPOBAHUE, AIKHIMPOBAHNE,
aiuupoBanue, QpopmunupoBanue. @Drtaneunnl:  peHondTamenH U GIyopecleuH.
KapOokcunmupoBanue MmeovHbIX cojieil ¢enonoB mo KompOe (monmydeHHe CamuiuioBoi
kucnotel). @opmunupoBanue ¢eHonoB no PeiiMepy-Tumany (CamuIUIOBBIN anbAETH).
[TpeBparenre aumIoBbIX 3(GUPOB (PEHONIOB B AUTMIPEHOIBI KaK MPUMEP TCPMUUYCCKOM
[3,3]-curmatpornHoii neperpynmnuposku (Kisiizen).

[ToHsiTHE O MHOTOATOMHBIX (heHOJNIaX (MHMPOKATEXUH, PE3OPIIMH, THIPOXUHOH, MUPOTAILION,
(hIOPOTITIONHH).

Oxucnenue ¢enosnos. [lomydenue o- U n-0eH30XMHOHOB, aHTpaxuHOHA. Okucnenue 9,10-
JTUTHIIPOKCUAHTpAIleHa (aHTParuJIpoXMHOHA) KUCIOPOAOM KaK MPUMEpP €HOBOW pEaKINH:
MIPOMBINIIICHHOE TIOJyYEHUE MEPEKUCH BOIOPOa. APOKCHIBHBIC PaJIUKAIIBI.

XYUMUYECKUE CBOMCTBA XWHOHOB: peakiuuu 1,4-mpucoequHeHus, B3aUMOJCHUCTBUE C
TUIPOKCHIIAMUHOM, (POTOXMMHYECKOE AIMJIMPOBAHUE. XUHTHIPOH KaK MPUMEP JOHOPHO-
aKIIETITOPHOTO ~ KOMIUIEKca  (KOMILJIEKC «C  TepeHocoM  3apsiaa»). CeMUXHHOH.
Hcnonb3oBanue TEeTpaxJIOpOEH30XNHOHA (xmmopanmia) u 2,3 quxsop-5,6-
nmuimano6en3oxrnHona (DDQ)) B kauecTBe OKUCIUTENEH U JEeTUIPUPYIONIUX PEAreHTOB.
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[{uknoankaHbl (ATUIMKIBI) U UX IPOU3BOJIHBIE.

Knaccudukanus anumukioB. DHeprus HaMpsDKEHUS B aMUIMKIAX U €€ KOJIWYeCTBEHHAS
OIICHKA HAa OCHOBAaHWHU CPABHEHUS TEIUIOT 0Opa30BaHUS U TEIUIOT CTOPAHMS ITUKJIOATKAHOB
U COOTBETCTBYIOIIUX aTKaHOB. THIIbI HAMPSKEHUsI B IUKJIOAJIKaHaX (YTJI0OBOE, TOPCHOHHOE,
TPAHCAHHYJIAPHOE) U MOPa3/IeICHIE ATMIIUKIOB Ha MaJIble, CPEAHUE U MAKPOIIUKJIBI.
CtpoeHue  HMKIONpONaHa,  IUKIOOyTaHa,  [UKIOMEHTaHa H  I[UKJIOreKCaHa.
Kondopmarinonast moABMKHOCTh IUKJIONIEHTaHA (TICEBIOBPAIIICHHE).

Koudopmanmonsuslii aHanmu3 HUKIOTeKcaHa. AKCHAllbHbIE W HKBAaTOpUalbHBIC CBS3H B
KpecnooOpa3zHoit  koHdopmanuu — mnukIorekcana.  KoHdopmepbl — IUKJIOTEKCaHa
(xpecnoBunHas u TBUCT-(hopma). KoHpopmamm MOHO- U AM3aMENIEHHBIX MPOU3BOIHBIX
[IUKJIOTeKCaHa.

BrusiHue koH(MOPMAaIMOHHOTO MOJI0KEHUS (DYHKIIMOHAIBHBIX TPYII HA UX PEAKIIHOHHYIO
CITOCOOHOCTh: PEaKIMU 3aMEIICHHs, OTIIEIUICHUs, OKHCIeHUs. OCOOEHHOCTH CBOWCTB
COEIMHEHUH CO CPEAHUM Pa3MEPOM LIUKIIA.

Kondopmannonsie 0cOOEHHOCTH IIUKJIOTEKCEHA.

Metonbl cUHTE3a LUKIOMpPONAaHa, IMKIO0yTaHA M WX NPOM3BOAHBIX. OCOOEHHOCTH
XAMHYECKUX CBOMCTB COCIMHEHUN C TPEXWICHHBIM IUKIOM. CHHTE3 COEIMHEHUH psiaa
LIMKJIONEHTaHa M UMKIOreKcaHa. Peakuuu pacliMpeHdss W CYXEHUs IUKIa MpU
JIe3aMUHUPOBAHUHM TIEPBUYHBIX aMHHOB (/leMbsHOB). CrenuanbHbIe METOIBI CHHTE3a
COCTMHEHUI CO CpelHMM pa3MepoM IuKIa (AUIOMHOBAs KOHACHCAIMS, KOHIACHCAIIUS




JUHUTPUIIOB, oMromepusanus 1,3-0yraaueHa).

bunuknnueckue coeAMHEHUs Ha MpUMepax IMc- M TpaHC-AeKaluHoB. [lonunuknnyeckue
COEIMHEHUS, CIMpaHbl. 3anper bpenra ais MOCTHMKOBBIX CUCTEM (TUIa HOPOOpPHEHA).
[ToHsATHE O KapKacHBIX YIVIEBOAOPOJAX Ha IpuUMepax ajJamMaHTaHa, Ky0aHa, TeTpasapaHa.
IToHsTHE 0 KaTeHaHaX U POTAKCAHAX.
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I'eTeporukinuecKrue COETUHEHUS.

Knaccudukanus reTepouuKkioB, UX pOJb B MNPHUPOAE M B PA3IUYHBIX O00JACTIX
IIPOU3BO/ICTBA.

[IaTH4IeHHBIE TeTEPOLUKIIBI C OJTHUM reTepoaTtoMoM: (ypan, TuodeH, nuppon. Cunres us3
1,4nukap6onnbhbix coequnenuii (ITaans-Kuaopp).

ApOMaTUYHOCTh MSTHWICHHBIX T€TEPOLUKIIOB. Peakiuu 31meKkTpopuiIbHOr0 3aMenIeHus B
MATUWIEHHBIX ~ apOMaTHYeCKUX  TeTEpOlMKIax:  HUTPOBaHUE,  CYJIb(QHUpPOBAHUE,
rajJloreHupoBanue, (GopMHIUpOBaHHE, almIMpoBanue. OpHEeHTalUs 3IEKTPOPUIBHOTO
3amereHus u ee oobsicienue. [Tuppon kak NH-kucnora. [Tuppon-kanuii 1 mupposa-Marauia
TAJIOTEHUIBI, UX PEAKIUU C IJICKTPOMWIBHBIMU peareHTamMu. [Iuppon Kak CTpyKTypHas
eaununa nopgupuHoB. [loHsATHE O CTpoeHMH M OMOXMMHUYECKOW POJU XJopoduiia u
reMOTJI00MHA.

Wupon. CuHTE3 NPOU3BOAHBIX HHJONA U3 ApWITHAPA3MHOB U KeToHOB 1o duiepy.
Mexanu3Mm peakuuu. Peakmmuy 31eKTpOo(MIBHOTO 3aMENIeHHs B MHPPOJILHOM KOJbBIIE
WHJOJAa: HUTpOBaHHE, (HOPMUIUPOBAHUE, TaJOTCHHUPOBAHUE, AMUHOMETHIIMPOBAHUE IO
Mannuxy. OOpa3oBaHHE METAJUIMYECKUX MPOM3BOAHBIX (MHIOJI-HATPUH M  HMHJIOJI-
MarHuiranoreHu ibl). ' uapokcuuHaomsl B ipupoae. Muauro.

[ecTuuneHHple apOMaTHUYECKHE TETEPOLMKIBI C OJHUM TIETEepoaTOMOM: HHUPUIUH HU
xuHONMH. [lupuanH. ApomaTthyeckuil XapakTep NUPUIUHA, CPABHEHUE C MUPPOJIOM U
Oenzonom. Ilupuaun kak ocHoBaHwe. Peakuuum ¢ rajoreHaikaHamu. Peakimn
9NEeKTpOUIBHOIO  3aMElIeHHss B NUPUJMHE:  HUTPOBaHHE,  CYJIb(GUpPOBaHUE,
rajjorenrpoBanue. N-Okuch nUpuaMHA W €€ HUCIOJIb30BAaHUE B PEAKIMM HUTPOBAHUA.
[TonBUKHOCTH aTOMa raJioreHa B MUPUIMHOBOM SIIPE B PEAKIUAX C HyKJIeO(DUIaMH.
CuHTe3 XMHOJWMHA M 3aMENICHHBIX XHHOJWHOB M3 aHWIMHOB mo Ckpaymny u [leOHepy-
Munnepy. XWHOJIMH Kak OCHOBaHUE. B3amMopeiicTBME XMHOJIMHA C TrajOreHaJlKaHaMH.
Peakuuu »nekTpopuIbHOrO 3aMeElleHHs B XWHOJIMHE: HUTPOBaHHUE, CyJIb(UpOBaHHE U
rajoreHupoOBaHHE.

HyxneodunsHoe 3amelnieHne aToOMOB BOJOPOAAa B MHUPUANHE U XUHOJIMHE B PEAKLHUAX C
aMUJIOM HaTpUs, TUIPOKCUIOM Kallvs U (EHUILTUTHEM.

Tayromepuss 2- U 4-TUIPOKCUTIUPUAMHOB M —XUHOJWHOB. [IpoTOHHAs MOABUKHOCTH
aTOMOB BOJIOPOJila B METWUJIBHBIX Tpynmnax 2- U 4-MeTWINUPUIUHOB U —XUHOJMHOB. 2-
MeTunnupuanHbl ¥ —XWHOJMHBI KaK METHUJICHOBBIE KOMIIOHEHTHI B KOHJICHCALMSIX C
aJbJACTUIAMU.
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IIpupoaHbIE COETUHEHNS.

Momnocaxapuapl. Knaccudukanus u crepeoxumusi. TeTpo3bl, NEHTO3bl U T'€KCO3BIL.
Anb03b1 B KeTo3bl. CTepeoxuMusi anbao3 B npoekuusx dumnepa u Xepopta. [mroko3sa.
[{uknuueckue monyaneTanbHble (OPMBI TJIIOKO3bI: TUIIOKOMUPAHO3bl U —(ypaHO3bI.
AHnomepbl. MytapoTanus. CUHTE3 TPOCTBIX U CIOXHBIX 3(UPOB TIHOKO3bI. [ TMKO3UIHAS
TUAPOKCUIIbHAS IPYyIIa, MOHATHE O TIIMKO3UIaX.

Hucaxapunbl Ha TpEMEpPaxX MajbTO3bI, MEJT00M03bl U (PpyKTO3bl. BoccTaHaBnuBaIme u
HEBOCCTAaHABIUBAOLIME Aucaxapuapl. lIoHATHE O IUKIMYECKUX ONMrocaxapujax Ha
npuMepe MUKI0AeKCTpUHOB. CoeIMHEHUs BKIIOUSHHS [IMKJIOACKCTPUHOB.

[Tonucaxapuapl: Kpaxmal, HeJI103a, XUTHH. [IoHATHE 0 CTPOSHHUHU 3TUX OHOMOIMMEPOB.
Tepriensl, TepneHouabl. I[loHsTHe 00 OCHOBHBIX 3Tanmax OuocuHTe3a. Yuactue KoA u
ATO.
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Hcnonp30BaHue 3alIUTHBIX TPYII B OPraHUIECKOM CHHTE3E.

3ammra C-H-cBs3elt B allkmHaxX, ee MpUMEHEHHE B CHHTe3ax Au- W nosmuHOoB (I7masep,
KagpoXonkeBud). CHHTE3BI HA OCHOBE 3-OpOMIPOIHOIOBON KUCIOTHI.

3ammra cnupToBoid HO-Tpynmbl. 3amuTHEIE TPYIIBI: O€H3WIbHAS, TT-METOKCHUOCH3MIIbHAS,
TPUTHIIbHAS, JU(TI-METOKCH ) TPUTHIIbHAS, TPUMETHIICUITHIIBHAS, TpeT-
OyTHJIIMMETUIICUITUIIbHAS, TeTparuApoNnupaHUIIbHAS, 4-metokcu-5,6-
JUTUAPONIMPAHMIIBbHAS, 3-0€H30MITTPOIHOHMIIbHASL.

3amurta HO-rpynmnsl B TIUKOMSIX: U30NPONMIMICHOBAS, OCH3WINICHOBASI, ATHIINICHOBAS
3alUTHBIE Tpymnbl. Luknnyeckne kapOOHATHI.

3amuta HO-rpynmnbl B peHomax: METHIIOBBIE, TPET-OyTHIIOBBIE, TETPAruApOIMPaHUIIOBBIE,
(eHaneTHIIOBbIe, TPUMETHIICHIINIOBBIE AQHUPHl  (EHONOB. MeTHICHANOKCH-3aIlUTHAS
rpynna Jiisi IByXaTOMHBIX ()€HOJIOB.

3ammra KapOOHWJIBHOW TPYIIBl B ajbJerujax W KETOHAX: NMKIMYECKUE aleTalnd u
tuoanerany. CeneKkTUBHAs 3allUTa OJIHOM W3 HEPaBHOIEHHBIX KapOOHWJIBHBIX T'PYII B
MOJIEKYJIE.

3amuTa KapOOKCHUIIHLHON TPYIIbI: OEH3UIIOBBIE U M-METOKCUOEH3UIOBBIE 3(PUPHI.

3amTa aMUHOTPYIIIEL. 3alIUTHBIC TPYIIbI: alleTUiIbHAsA, (TranomibHas, CyKINMHOUIbHAS,
OCH3MITOKCUKapOOHUIIbHAS, TpeT-0yTUIOKCUKApOOHMIIbHAS (Boc). [IpumeneHue
OeH3ocynbhoxaopuaa U OEH3aIbACTHIA TSI 3aIUTHl AMUHOTPYIIIIBI U €€ MOIU(UKAITUH.
3aiuTa THONBHOM TPYIIbI (OeH3UIbHAS, T-METOKCHOCH3UIIbHAS ).

[Toustue o  QoToymanseMblx  3allUTHBIX  Tpymmax  Ha  nopumepe  1-(2-
HUTpOodeHWT)ITanmoa-1,2.

YcnoBus BBENCGHUS W yNAJICHHS 3alIUTHBIX TPYII, YCTOHYMBOCTh WX K JICWCTBHIO
Pa3JIMYHBIX PEareHToB (KHUCIOT, OCHOBAHHM, OKHCIWTENEW, BOCCTAHOBHUTENEH U Ip.).
Crpaterust HCIIOJIB30BAHUS 3AIIMTHBIX TPYII: MPUHIUIBI OPTOTOHAIBHON CTAOUIBLHOCTH H
MOJ1yJINPOBAHHOM JIAOMJIBHOCTH.
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Krnerka. Knetku npokapuoT u 3ykapuoT. PazHooOpasue kietok. OCOOEHHOCTH CTPOCHUS U
ynakoBku JIHK. Opranemnisl. CuMOHoTHYECKas! TEOPHs IPOUCXOXkKAEeHU opranet. OaHo-
U MHOTIOKJIETOYHblE oOpraHu3mbl. Tumbsl kinerok. Tkanu. IIponeccel, mporekaronue B
KJIeTKax. buoxumuyeckne npoueccsl: CUHTE3 U Pacliaj] OpraHuYeCKUX COEINHEHUM.
Crpykrypa knerku. lluromnasmatuueckas memOpaHa. Tumbel JUOUAOB. AcuUMMETpuUs
BHYTPEHHEH M BHEHmIHEH CTOpOH MeMOpaHbl. MeMmOpaHHble Oelku M OeNKH,
accCOLMUpOBaHHbIE ¢ MeMOpaHoil. TpaHcmemOpaHHBIM TpaHcnopT. TpaHcMeMOpaHHBIM
noteHuuan. I[laccuBHBIN M aKTUBHBIN TpaHCOPT. TpaHcHopTepsl M KaHaNbl. ACUMMETpHUS
MeMOpaH B pa3IUYHbIX THUMax KieTok. SAapo. CrpykTypa XpomocoMm. XpOMaTHH.
Snpeimko. Snepusiit matpukc. Snepnas mopa. Tpancmopr B sAApo M M3 sjpa.
BesukynsprHag cucrema. @OYHKIMU SHIOIUIA3MAaTHYECKOTO pPETUKYyIyma. TpaHcmopT
0enKoB B peTUKYIyM. Moaudukanus u co3peBanue 0eIKoB. I TMKO3UIMpOBaHUE U Jpyrue
Moaudukanuu. CopTUpoBKa OEIKOB.

Crpykrypa xnerku. Annapar ['onasaxu. Cursansl COpTUPOBKU. Be3UKyIspHBIM TpaHCIIOPT.
Oupouutos3. JIuzocompl. MUTOXOHIpUM M XJopormacTel. MemOpaHHas opraHusanus
MuTOXOHApUil. MoHHBIEe TpaaueHTsl M cuHTe3 ATP. I'eHOM MHTOXOHApPUH U €ro
ocobeHHOCTH. TpaHcmopT B MUTOXOHJpHH. MeMmOpaHHas OpraHu3anus XJIOpPOIUIACTOB.
@doTocuHTE3 M TpeBpalleHHe TpaHCMEeMOpPaHHOro TmoTeHuuana B dHepruto ATP.
[Mutockener. Mukporpy6ouku. CucreMa MUKPOTPYOOUEK M UX JWHAMUKAa B KJIETKE.
CnoxHble CUCTEMBl MHKPOTPYOOYEK: PpECHMYKM M OKTYTHKH. JIBWXKeHHE 10
MUKpPOTpyOOUKaM. AKTHHOBBIA IUTOCKeNneT. MwuosuH. CTpyKTypa MBIIIEYHONH TKaHH.
[TpomexyTouHbIE (PUIIAMEHTBI.

25

Junamnka knetkd. [IpuHnumnel nepenaunm curHana. Penentopsl M TOpMOHBL.  THIBI
peuentopoB. G-6enku. Penentopsi-pepmentsl. Bropuunsie nmocpennuku. L{ukamueckue
HYKJIEOTHAbl, HHO3UTON Tpuocdar, Ca2+. Kunazuele kackanpl. KierouHoe peneHue.




Knerounsiii nmki. MonexkynsipHble MEXaHU3Mbl, PETYIHPYIOLIUE KIETOYHBIA UK.
Meiio3. @a3bl Meito3a. Muto3. @a3bpl MUTO3a U UX MOJIEKYJISIPHBIE MEXAHU3MBI.

Knerku B cocraBe opranu3ma. MeXKIETOUHbIE KOHTAKThl. THIBI MEXKKICTOUHBIX
KOHTakTOB. IlmoTHble koHTakThl. JlecMocombl. IlleneBbie  koHTakThl.  [pyrue
MEKKJIETOUHBIE KOHTAKThl. BHEKJIETOUHBIN MaTPUKC.
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MonexkynspHas Omoorus reHa.

Xumuyeckasi CTpykTypa HykJenHoBbIX kucior. Ctpykrypa JHK u PHK. IlepBuunas
ctpykrypa JHK. Crpykrypa u HoMmeHknaTypa HykieoTunoB. [IpoctpancrBeHHas
opranuzanus JIHK. ITpuHIIMIBI KOMIUIEMEHTAIIMOHHBIX B3auMoOJeHcTBUNA. PasHooOpasue
PHK. IIpoctpancTBennas opranu3anus Ha npumepe TPHK.

MexaHu3mbl  OEIKOBO-HYKJIIEMHOBOTO Y3HABAaHHs. 3HAYCHHUE OCIKOBO-HYKJICHHOBBIX
KOMILJIEKCOB B IIPUPOJIE.

CtpykTypa # opraHuzanusi TeHoMa. YPOBHM KommnakTtuzanuu reHomHo JIHK.
Opranusanys reHomMa y IpoKapuoT U dYKapuoT. Perynsuus sKCpeccuu reHOB Ha YPOBHE
KOMITAKTU3AIlMM ~ XpOMaTHUHA.  OJyXpOMaTHH,  TE€TepOXpOMATHUH,  CTPOCHHUE U
(yHKIIMOHATIbHBIC PA3IUYUSL.
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Permukanus. MexaHu3M MOJTYKOHCEPBATHUBHOM periMKaluu. Peruukanus MNpoKapuorT.
PerummkartuBHas Buika, ¢epmentsl — mpaiimasbl, JIHK-momumepaser, xenmkaser, SSB,
nura3bel. UHunuanus, peryasauus nauupanuu. Tepmunanus. Pennmukanus sykapuor. JJHK-
nosuMepaspl, uHunmanus (ARS), perymsuus Ha ypoBHE WHUIMAIMM, PEIUIMKALUS B
KJIETOYHOM LIMKJIE, TEJIOMEPHI U TenoMepasa. Penapanus. OCHOBHBIE TUIIBI IOBPEKICHUN B
JHK, knaccudukanus cuctem pernapanuu U ux aeranbHoe paccmorpenue (BER, NER u
ap.), SOS-cucrema. CtpykTypa nonumepas. CUCTEMBI peCTPUKIIUU-MOIU(DUKALINH.
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PexomOunanms. ['omonornveckass pexkomOuHanmsa. [lomyxmazma Xomuaes — CTpyKTypa-
pazpemienue. Kpoccunrosep, reHHast kouBepcus. @epMeHTsl pekomOnHanuu. RecA 6enok.
MuroTnyeckas peKoMOMHALIUS JYKapHUOT. Meliotnyeckas pexoMOUHaLus,
IIOCTPEIUVIMKATUBHAA  penapanus  OBYLENOYEYHBIX  pPa3pblBOB JIHK (DSB).
Crenan3upoBaHHbIE CHCTEMBI TOMOJIOTHYECKOH pekomOuHamu. Cait-cnennduyeckas
pekombunanua. @Paru O, Pl. bakrtepuanbHble cHCTeMbl CalT-celupUIecKon
pexomOuHanuu. Jykapuotudeckue cuctemsl: V(D)J pekomOuHarms.

[ToctpennukaTtuBHas penapauus. Cucrema penapauuy MucMaTdel. Tpancnosunus.
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Tpanckpunuus y npokapuoT. CyobequHNYHBIN cocTaB U nuki pabotsl PHK-nonumepasst
E.coli. Perymnsiuus TpaHCKpHIILIMK, pepeccopbl aKTUBATOPHI, lac-onepoH, albTepHATUBHbIE
curma-paktopsl. Perymsmus a3oTHOro Metabonu3mMa, peryisius Tpanckpumnimu ¢ara T4.
Arrentoanus. PeurepatuBHas nHHNManusa. B3auMmozelicTBue ¢ penapalliOHHOW CUCTEMOM
U BBIXOJI U3 «apeCTOBAHHBIX KOMILJIEKCOBY. Perymsmus tpanckpunuuu dara O.
Tpanckpunuus y sykapuotr: PHK-nomumepassr 1, II, III (coctaB, ¢axTopsl, CTpyKTypa
TPAHCKPUIMIIMOHHBIX €IUHUL, PETYIISALINS).

IIpoueccunr PHK. Kosmnwmpoanme MPHK, cmaiicunr MPHK. Omnpenenenue rpanuig
uHTpoHoB, ponb PHK-momumepass, CBC, aktuBaropoB, PAP, mukn paOoTsl
CIUIalice0COMBI, peryysauus cruancusra. llonmanennnuposanue. IIponeccunr 3’-koHna
MPHK rucronos. Tpanc-crnaiicunr, crutaiicuar TPHK. Pu6oszumst 1 u Il rpynmner u apyrue
TUOBI  pUOO3UMOB  (CTpOeHHe, LMKJI paboThl, MoaBWKHOCTB). [Iponeccunr pPHK.
Crabunsnocts MPHK. SnepHoniuroniazMarnaeckuii TpaHCIIOPT.
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Tpancasauus. I'enetnueckuit  koxn. TPHK. AmMuHOauWnMpoBaHue: aKTHUBaLUA
aMUHOKHUCIOTHI, aMuHOAaUATPHK-cuHTeTa3p1, MX posb B 00€CIeueHWH COOTBETCTBUS
amuHokucnoTel 1 TPHK. Ctpoenne u ¢yHkimonupoBanue pudocombl. KOMIOHEHTHI
pubocombl. Kartammsupyemass peakiusi. CrpykTypa puOOCOMBI, €€ BaKHEHIIHNe
(GyHKIIMOHAMBHBIE yuacTKH. TpaHcisaius y npokapuoT. Ctpykrypa MPHK. Wuunmanmus,
QJIOHTAIMsA, TepMHUHAIMsA. benkoBble (HakTOphl TpaHCHANMU. Perynsnus Ha ypOBHE




TpaHchsuu. Tpancnsius y sykapuor, MPHK, wHunmanus, perymsmus. AHTHUOMOTHUKU.
Bo3moxkHbIe MEXaHU3MBI AEUCTBUS aHTUOMOTUKOB, OJOKUPYIOIIUX TPAHCISIIIHIO.

benku mocne Ttpancmsauuu: IlpomeccuHr OenKOB, MIANIEPOHBI, TPAHCHOPT OEJIKOB B
MeMOpaHbl M MUTOXOHAPUHU, TPAHCHOPT B  SAPO, BE3UKYJSAPHBIA  TPAHCIOPT.
[ToctTpancnsumonnas Mmoaudukanus, ee BUAbl 1 QyHKIIMOHAIBHAS POJIb.
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