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1. Bsenenue.

[Tpenmer OpraHM4ecKkod XHMHH H OCHOBHBIE JTambl €€ pPa3BUTHA. CrocoOBl
1300paKEHHs MOJIEKYJl OPraHMIeCKUX COEIUHEHUH, CTPYKTYpHBIC M JJICKTPOHHBIC dopmyiBl
(T".JIstonc). Tumbl yriaepoAHOTrO cKeNeTa, alUK/IMIeCKHe, [UKIAIeCKHE 1 reTepOLUKIMISCKUE
coenuHeHus. V3omepus MU €€ BHIBL Comosorus. OcHOBHbE (GYHKIMOHAIBHBIC TPYIIIBL.
Kaccuukanus OpraHayecKux COEIMHEHUH.

OCHOBblL HOMEHKIIAmypbl OP2AHUYECKUX COeOUHeH Ul

3aMecTUTENIbHAas HOMEHKIIATypa. WIOTIAK. TloHsTHS pPOJOHAYAIBHOH CTPYKTYPEL,
XapaKkTePHCTUYECKHUX TPYIIIL. Haspanus HeQyHKIHMOHATBHBIX samecTHTeNEH, QYHKIIMOHATBHBIX
rpymm, — IpeAenbHBIX, HETIPEJIEbHBIX, ~ apOMATHYCCKHX pamukanoB, ~ CTapIIMHCTBO
QYHKIHOHANBHBIX DY OcHOBHBIE TpaBUJIa COCTAaBJICHHA 3aMECTHTE/IbHEIX HA3BaHUI
OpraHu4ecKux coeJMHEHMH, BBIOOp U HyMepalud [JIaBHOM IeNH, NpaBWIO HAMMCHBIINX
joKaHTOB. Ha3zBaHUS OCHOBHBIX KJIAacCOB OpraHAuYEeCKUX COeMHEHNH, CIOXKHBIX IOJNA- H
reTepodyHKIMOHATBHBIX COEIMHECHHUH.

OCHOBHBIE TOJIOYKEHHUs TEOPHH CTPOCHHUS OPraHHIeCKUX coenuuenuit (A.M. Byriepos),
3TEKTPOHHO TEOPHH, OCHOBHbIC IPUHIMIIBL KBAHTOBOM OpraHMYecKOW XHMHH. BaneHTHOCTD
aToMoB. Tumbl THOpHIM3allMK aToMa yriepoia B OpTraHUYECKUX COCJMHEHUSX, TEOPHi
B3aMMHOIO OTTAJIKABaHMs JJICKTPOHHbIX opOurtanei, 6- H n-CBsI3M  aTOMOB  YTJIEpOIa,
dusmueckue XapaKTEPUCTHKH cBsi3eil: JUIMHA, BAJlEHTHBIE YIVIBIL, OHCPrHi, IIOJIIPHOCTH,
TOJISIPH3YEMOCTb, IUTIOJIBHBIA MOMCHT, [OTEHIMA HOHHU3AUH.

[ eMOJIATHUECCKHII ¥ T€TEPOTHTHYECKHH Pa3phIB CBA3U.

Kitaccudukanus pearcHToB H peaxruii. TIpoMeKYTOUHBIC YaCTHIIBI (MHTEpMEIMAThL):
pajEKaibl, KapOOKaTHOHBI, KapOaHUOHBI, KapOeHBI, HUTPCHBI, ApHHEI U JOp. DIEKTPOHHOE H
IIPOCTPAHCTBEHHOE ~ CTPOCHHEC IPOMEXYTOUHBIX ~ JACTHIL. DnexTpoHHbE  PPEKTHI
samecTuTesel. VIHIYKTUBHBIA H Me30MepHBI 3QGEKTEl H croco0bl H300paKeHHs ITHX
s¢dexros. [Ipumeps! rpyni ¢ +1, -I, M u -M-3ddexramu. D dexT TUIepKOHBIOralHH
(cBepXCONpsDKeHUs). BimAHHE SICKTPOHHBIX > heKToB 3aMecTHTENeH Ha CTa0MJIBHOCTD U
PeaKIMOHHYIO ~CIIOCOOHOCTH ~ OPraHMHECKHX COeNMHEHHN ¥ IPOMEXYTOYHBIX —HACTHIL.
Pe3oHaHCHbIE CTPYKTYPBI, IPABUIA UX MOCTPOCHHS.

Kucnorsl U OCHOBAHUSA (4. Bpencren. I JIptouc). ConpsHKEHHBIC KHCIIOTBI H
CONpSDKEHHbIe OCHOBAHMUS. KHCIOTHO-OCHOBHEIC paBHOBecCHsI Ha TIpAMEpe CIUPTOB, MPOCTEIX
3(upoB, KapOOHOBBIX KHCIIOT, KETOHOB M aMHHOB. KoucranTta xuciaotHocTH pK,, KOHCTaHTa
ocHOBHOCTH pKp. BimsiHEE 3amecTHTENed B MOICKyJe Ia KHCJIOTHOCTE U OCHOBHOCTB
OpraHMYECKHUX COeMuHeHNiT. Teopus KECTKUX 1 msirkux kuciot i ocrosaunuit OKMKO).

OcHoBbl cmepeoxumuu

CriocoGsr  M300paXeHHsl  IIPOCTPAHCTBEHHOTO  CTPOCHHA MOJIEKylT €  Sp*-
rHOPUIM30BAHHEIM YIJIEPOZIOM: KIIMHOBH/IHBIC TIPOEKLHH, "TECOMHIBHBIC KO3J56I", MIPOECKIMH
Hpiomena. Kondopmariys, KOHGOPMEpEL. 3acioHeHHas (CUH-TIEpUILTaHApHAs), 3aTOPMOXKCHHA
(aumu-TiepHIIaHApHAsT) CKOIIEHHAS (20u-) KOHPOPMAITHH.

ACHMMETPUUECKH# aToM yriepoja. XHpalbHOCTB, yCIOBHA, HEeoOXOAUMBIE UL



BO3HMKHOBeHUSI XupaibHOCTH. KoHurypanus, OTIM4IHe OT koH(popmarmu. Onrudeckas
M30MEPHs, ONTUIECKAsk AKTHBHOCT. DHAHTHOMEPBI. Panemarsl. ITpuniun R,S- HOMEHKIATYPBL.
OmnpezeneHue IMOpsAIKa CTApIIMHCTBA 3aMecTHTeNeH y XUPAIbHOTO IEeHTpa (IPaBHIIO Kana-
Wuronsaa-Tlpenora). AOGcomoTHas M OTHOCHTCIbHAS KoHQurypanuu. [IpoeKknnoHHBIC
dopmyist (3. Oumep). X mocTpoeHue, Ipapuia IOJIb30BAHMS UMH (1 COEAUHEHUH C OTHUM
ACHMMETPHYECKEM AaTOMOM YIJIEPOAa). Crioco6s! pasuenenusi pauemaroB. CoeluHeHHs C
IBYyMsI XUpPaJbHBIMU IEHTPAMH. I[Toctpoenue mnpoeknuii duiepa. JTuactepeomepsl. Meso-
dopMeL. Dpumpo- ¥ mpeo-HOMEHKIIATYPa. U3o6paskeHne MOJEKYJIbl JaHHOIO COCIUHCHHUA C
IOMOIIBIO Pa3IMYHBIX MPOCKIMOHHEIX GopMyr. Tlepexon ot OZIHO# TPOEKIIHOHHOH (GOPMYIIEI
MoJeKyJIbl K apyroif. [Ipencrasnenue 06 OITHYECKON H30MEPHHU COCIMHEHHH, HC COACPKAIIHX
aCHMMETPUUYECKOTO aToMa yIiIepoaa.

[eoMeTpHYECKas M30MEPHs COEIUHCHUH C NBOMHOM cBs3bI0. LJuc-, mpanc-: Z-. F- n
CUH-, aHmu - HOMEHKJIaTypa.

2. AJKaHbL

TOMOJIOrHYecKHil Psil, H30MEPHs ¥ HOMEHK/aTypa. IIpupoiHbIe MCTOUHAKH AJIKAHOB.
MeTosl CHHTE3a: THAPHPOBAHHME HENMPENENbHBIX YIIEBOAOPONOB, CHHTE3 HEPe3 JUTHH-
JMATKWIKYIIPATEL, 3JEKTPOIH3 CoNMell KapOOHOBBIX KHCIIOT, BOCCTAHOBJICHHE KapOOHUJIBHBIX
COeIMHEHNH, U3 raJoreHalkaHoB (peakuus Biopna, mpoToiu3 peakTHBOB I'punbspa). [Ipupona
C-C u C-H cBsiseif B ankanax. Kondopmauuu sTaHa, mponaxa, OyTaHa U BBICIIMX AJIKAHOB.
JHepreTHdecKas AuarpaMma KOHpOpMAIHOHHOTO COCTOSHHA MOJICKYJIbI aJIKaHa.

XuMHUeCKHe CBOKCTBA: PEaKIMU TaJIOreHepHPOBaHUs (XIOPHPOBAHKE, OGpoMHpOBaHHUE,
ffommpoBanue, (TOpUpPOBaHHE). DHEPreTHKA LEMHBIX CBOGOIHOPAJIMKAIBHBIX  PEAKIIH
ranorenupopanus. Hurtposanue (M.H. KoHOBajIOB), CyIb(QOXIOPUPOBAHUE U OKHCICHHUC.
CeJIeKTHBHOCTh ~ PAJMKAIBHBIX pEaKUid ¢ OTHOCHTC/BHAS CTaOHJIBHOCTD  AJIKHJIBHBIX
paguKanoB. TepMHYeCKHMH M KaTAIUTHYECKHH KPEKHHT. HoHHBIE peakuuy aJKaHOB

(meliTepoBOOPOHEI OOMEH ¥ raJloreHHPOBAHKUE U HUTPOBAHHUE B CYTIEPKHUCIION Cpere).

3. AJKeHBI.

T OMOJIOTMYECKHIl PsJ, H30MEpHs ¥ HOMEHKIaTypa. ['eomerpuyeckas H30Mepus (yuc-,
mpanc- u Z-, E-HoMenknarypa). IIpupona JIBOMHOM CBSI3H. MOJEKYJSIpHBIE TT-OpOHTANIH
sTIiIeHa. MeToasl CHHTE3a: MMMUHUPOBAHKE IaJOr€HOBOJOPO/a U3 AIKHIITaloreHUI0B, BOJBI
U3 CIHPTOB, IETaJIOT€HHPOBAHUE GUY-TUTAJIOTCHAIKAHOB. Peaxnus [odmana, Burrura.
CTEpPEOCETeKTUBHOE BOCCTAHOBIICHUE AJIKMHOB.

XUMHUUecKre CBONWCTBA ANKEHOB. P CTAOUIBHOCTH aJKEHOB, BHIBEICHHBIN HA OCHOBE
TEIIOT ~ THAPUpOBaHWs.  ['eTeporeHHoe W TOMOT€HHOE  THIPUPOBAHMEC  AJIKCHOB.
DnexTpodunsHoe nprucoenuHenne (Ad:). Obmee NpeaCcTaBICHUE O MEXaHU3ME peaxkuui, - u
G-KOMILIEKCHI, OHHEBbIe HOHBL CTepeo- B pernoceneKTuBHOCTS. [Ipasuio B.B. MapkoBHuKOBa,
MHIYKTUBHBIH X Me30MepHBIH 3(dexTsl. ['aToreHHpoBaHHE: MEXaHH3M, CTCPEOXHMHL.

IIponeccsl, comyTeTByoIme Ads-peakiusm: CONPSDKEHHOE IMPHCOEAMHCHHE, IICPErpyIHpOBKHA



IPOMEXKYTOUHBIX ~ KapOOKAaTHOHOB. ['uaporajloreHupoBaHne:  IOHATHE O ou- u
TPUMOJIEKYJIAPHBIX MEXaHH3MaXx. [unpatanusi. [IpOMBIIUICHHBIH METOA CHHTE3a 3TaHONA H
nponanona-2. ['mapokcu- H aIKOKCUMepKypupoBanue. MeraTe3uc alkeHOB. Perno- u
CTEpPEOCEIEKTUBHOES IPUCOETUHEHUE THJIPALOB Gopa. Pernocnenuduyeckue
rumpoGopupyromye peareHTsl. lIpeBpalleHue 6OPOPraHMYECKUX COEJMHEHHUH B aJKaHEL,
CIIUPTHL, AIKUITAJOTCHUIBL. Oxucienne ankeHoB jgo oxcupaHoB (H.A. [IpunexaeB) U 10
muonos mo Barmepy (KMnO4 u Kpure (0s0;). Crepeoxumusi THAPOKCHTHPOBAHNS AJIKEHOB.
O30HONIM3 ANKEHOB, OKHCIHTEIbHOE W BOCCTAHOBHTCILHOC paciierieHde  O30HHJIOB.
VcuepnbiBaloiee OKMCJICHHE ANKEHOB € TIOMOLIBIO KMn0, wm Na,Cr,0; B YCIOBHIX
Mex(a3Horo Karanusa. PaauKanbHbIC PEaKIHA: IpHCOeMHeHHe GPOMUCTOrO BOAOPOAR IO
Xapamy (MeXaHH3M), MPHCOSTUHEHHE H,S, RSH u TerparajoreHMeTaHoB K ajKCHaM H
QUIMIBHOE  rajoreHupoBaHue.  MOJEKYIAPHBIC n-opOMTaNM  QUIHJIBHOTO  PajHKana.
PajukanbHas ¥ KOOPAMHAIOHHAsS (METaITOKOMIUIEKCHAs) TIOTMMEPU3ALHUs ATIKCHOB.

4. AJKHHBL

CoMOJIOrYecKui psifi, HOMEHKIAaTypa U M30MCpHIL. [Ipupona TpoiHO# cBa3u. Merozp!
CHHTe3a AIKMHOB C IIOMOIIBIO DEaKiuil OTIICIICHUS, AIKHIHPOBAHHA TepPMHUHAIBHBIX
aneTwieHoB. [loyueHne aleTHIeHa MIpoIn30M METaHa.

XyUMUYECKHe CBOWCTBA QIKMHOB. ONEKTPOGUIBHOE TNPHUCOCAMHEHHE K QIKIHAM.
CpaBHEHHE PEAKLMOHHOH CIIOCOGHOCTH ~ @JIKMHOB H  QIKEHOB. ~ ['aJJOTCHMpOBAaHHC,
THPOTalOreHUPOBaHUe, THpaTalus aIKKMHOB (M.I". KyuepoB), IpHCOEANHCHUC KapOOHOBBIX
KHCIIOT. BOCCTAHOBJICHHE AJIKHHOB 10 YUC- U MPAHC-AJIKEHOB. 'uapoGOpHpPOBaHUE ATKHHOB,
CUHTE3 aNbaeruaoB U KeToHOB. CH-KHUCIOTHOCTH alCTHIICHA. ATIeTHIEHHIbl HATPUS U MEIH.
MarHuiiopraHu4eckue Mpou3BOJHBIC ATKHHOB (OK.W. Mouwd): UX MOJIy4ECHHE 1 HCTIONB30BAHNC
B OPraHUYECKOM CHHTE3E. '

KoneHcalys TepMUHATIBHBIX AJIKMHOB C KETOHAMH H anpaerunamu (A.E. ®aBopckuil.
B. Penme). AneTHieH-aJUICHOBAs H30MEPH3AIINAL. CMeleHre TPOWHOM CBSI3U B TEPMHUHATILHOC
ooskerue. OKHMCIUTENbHAS KOHACHCAIUsS TEPMHHATBHBIX AKUHOB B TIPUCYTCTBHH COJICH
MEIH.

5. AJaxajadeHbl.

Tums! AueHoB. V30IMpOBaHHEIE, KyMYJIHPOBAHHBIC 1 conmpsikeHHble TueHbl. Vzomepus
U HOMeHKIarypa. Meroapl CHHTE3a 1.3-1MeHOB: JETHAPHPOBAaHHE AJIKAHOB, CHHTC3
dasopckoro-Permne, KpOCC-COYeTaHHE Ha METAIOKOMIUICKCHBIX KaTaJn3aropax.

Byramuen-1.3. OcoGeHHOCTH CTPOCHHUL. MouteKyispHble OpOHTay 1.3-MEHOB.

Xumuaeckue cBoiicTa 1.3-mueHoB. ['aloreHupoBaHAC TMIpOTaJIOTEHUPOBAHUEC 1.3-
JIMEeHOB. AJUTHIBHBIA KaTHOH, €ro n-opbutamu. 1.2- u 1.4-NpUCOCAMHCHHUE, 3HEpPreTHYECKUH
npoduIb peaKiyy, TEpPMOJUHAMHYECKUH 1 KuHeTHYeckuit KoHTposib. [TonmMepu3anus 1MEHOB.
HaTypanbHbIi 1 CHHTETHISCKHH KayTyKH. Peaxuust Jliibca-Anbiepa ¢ alKeHaMu 1 alKHHAMH,
CTepeOXMMHsS pEaKiuu H e¢ NPUMCHCHHE B OpraHUYecKOM CHHTE3C. VyacTie HHU3MIHUX



cBoGomubx (HCMO) 1 BhICIumX 3anonHeHHbIX (B3MO) opbutaieit peareHTOB B o0pa3zoBaHuU
IIEPEXOIHOTO COCTOSIHHS PEAKIMU JUEHOBOIO CHHTE3a.
CtpoeHue aJieHa, peaKliy IIPUCOSIMHCHHS K aJUICHaM.

6. AMHIHKJINYECKHE COCAHHEHMSI.

LIMKII0ANKAHBI ¥ HX TIpoK3BoHbIe. Kiacch(uKarys amuiuKioB. JHEPrus HapsOKEHAs
IHKII0ATKAHOB ¥ €€ KOJIMYECTBEHHAS OllEHKA HA OCHOBAHWH CPABHEHHMS TEILUIOT 00pa3oBaHHA U
TEIIOT CTOPAaHHMSA LMKIOAIKAHOB M COOTBETCTBYIOIIMX aJIKaHOB. THIBI HANpPSKCHUS B
UKJIOATKAHAX U IOIpa3IeieHHe IIUKIOB Ha MaJIble, CPeTHUE IUKIIBI ¥ MAKPOLUKIIBL. Crpoenue
IMKJIONpOIaHa, IUKI00yTaHa, LMKJIONCHTaHa, LHUKJIOIEKCaHa. KonpopMauvoHHBIM aHaIU3
IUKIOTeKcaHa. AKCHAJIbHBIE H OKBATOPHAIBHBIE CBA3M B  KOH(pOpMaimu "kpecno"
mukiorekcaia. KondopManue MOHO- M JM3aMEINCHHBIX IPOM3BOJHBIX IUKJIOICKCAHA.
BiusiHie KOHOHPMAIMOHHOTO IOJOXKEHUS (YHKIMOHAJIBHBIX TIPYNI HA MX PEAKUHOHHYIO
CIIOCOOHOCTD Ha MPUMepe PeaKIyil 3aMELIEHHs], OTIICIUICHUS U OKHCIICHHSL.

MeTo/Bl CHHTE3a LUKJIONPONaHa, MUKIoOyTaHa M HMX HPOH3BOAHBIX. OCOOEHHOCTH
XHMHUYECKHX CBOMCTB COEJUHEHHM ¢ TpeXwieHHbIM LuKiIOM. CHHTE3 COENUHEHHH psna
[MKJONEHTAHA M IUKJIOreKcaHa. PeakuuMu pacIUMpeHHs H  CYXCHHA LHUKIAa  IpH
nesaMuHHpoBaHHH MepBHuHbIX aMuHOB (H.S. empsanoB). CHHTE3 COCAMHEHUH CO CPEIHUM K
GOJIBIIMM pa3MepoM LUKIIA (CI0XKHO3(HUPHAS U ALUIIONHOBAL KOHJIeHcanun). TpaHCcaHyIsIpHBIC
peaKkIiy B CPEIHUX IUKIIaX.

I[IpeacTapieHne O IPUPOTHBIX NOJHIHUKIMICCKHX CHCTEMaX TEPINEHOB U CTEPOHUIOB.
KapkacHble COeIMHEHUS: aflaManTaH, KyOaH, Ipu3MaH, TeTpadpaH.

7. ApeHbl.

Konyenyusn apomamuunocmu. Apomaruusocts. Ctpoenue 6enszona. @opmyina Kekye.
Monekynapaple  opbutand  OeH3oma.  AHHyJ€HBl. ~ AHHYJICHbl ~ apOMaTH4YECKHe U
Heapomarmueckue. Kpyr @pocra. Konuemmus apomatuyHocTd. IIpaBuio XIOKKes.
ApomaTuueckue KaTHOHBI M aHHOHBEL KOHIEHCHpPOBaHHBIE apOMaTHYECKHE YyITIEBOAOPOABI:
HadTatuH, GeHaHTpell, aHTPALeH, asyleH U Ap. I'eTepOolMKIMYeCKUe MATH- U MECTHYICHHbIE
apoMaTHYECKHE COequHeHus (MUppoi, GypaH, THODEH, NUPHAWH). AHTHAPOMArHYHOCTh Ha
npuMepe [HUKIOOYTaauWeHa, IUKIONPONEHUI-aHHOHA, KaTHOHA  IUKJIONCHTaJMCHUIIHS.
Kputepur apoMaTHYHOCTH: KBaHTOBOXMMHYECKUH (CpaBHEHHE PACYCTHBIX BEJIMYHMH SHEPrUH
IENOKATH3aMA HA OJMH T-3JIEKTPOH), OJHEPreTHYeCKHil (TeIUIOTHI THAPUPOBAHHSA) H
MarHUTHBIH.

[TosydeHHe apOMaTHYeCKUX YIJIEBOJOPOAOB B IPOMBIIUICHHOCTH - KaTaJIATHYCCKUM
pudopMUHT HeEPTH, IepepaboTKa KOKCOBOTO ra3a U KaMeHHOYTOJIbHOH cMouibl. JIaboparopHeie
METOAbl CHHTe3a: peakuuss Briopua-Ourtura u JApyrue peakuud Kpocc-COYCTaHHs.
ankuaupoBanue apeHoB 1o @punemo-Kpadrey. BoccraHosieHue KUPHOAPOMATHIECKHX
KETOHOB (peakuus Kwmxuepa-Bonboda, peaxus KnemmeHnceHa), IIPOTOJIHU3
apWIMarHUMrajJoreHu 10B.



CaoiicTBa apeHoB. Karanutuueckoe ruipupoBaHie apeHOB, BOCCTAHOBJIICHUE apE€HOB 110
Bépuy, poroxumudeckoe xiopupoBanue OeH3oia. Peakiuu 3aMemneHus Bogopona B OOKOBOMH
Henu aikwiOeH3010B Ha ranored. OKHCIEHHE aNKWIOEH30JI0B M KOHJEHCHPOBAaHHBIX
apOMaTHYECKHX YIJIEBOJOPOJOB 10 KapOOHOBBIX KHUCIIOT, &IbJAECTHIOB U KETOHOB.

8. Peakumm »3JeKTPOPHJIBLHOr0 3aMelleHHs B  ApPOMATHYeCKOM  psAY.
Knaccudpuxanuss peakuuii  apoMaTH4ecKoro ajekTpoduiabHOro 3amemieHus. OOmmue
IPEICTaBICHUS O MEXaHU3ME peakIuii, KUHETUYECKHH H30TOMHBIM 3(p(eKT B peaxmusx
EKTPOPUIBLHOIO 3aMeIIeHUsl Bomopona B OeH3zonbHOM Kosble. [IpencraBineHme o m- U 6-
KomIiulekcax. CTpyKTypa MEpexomHOro cocTosHus. M30TomHbIi OOMEH BOAOpoJa Kak
IpocTeiinas peakius SJIeKTPOPIIBHOIO 3aMEeIIeHHs. ApPEHOHHEBbIE HOHBI B PEaKIUIX
EKTPOPUIBHOTrO 3aMeIneHus. BiusHue npupoabl 3aMEeCTUTENSI Ha OPUEHTALUIO U CKOPOCTH
peaKkiyy 3JIeKTPOQHIBHOTO 3aMEIIEHHs. JJIEKTPOHOJOHOPHBIE U 3JIEKTPOHOAKIIETITOPHBIE
3amectuTend. CorjacoBaHHass M HECOIVIACOBAHHAs OPHUEHTALUs MABYX MM HECKOJIBKUX
3aMecTUTeNel B apOMaTHYeCKOM KOJIBIIE.

HutpoBanue. Hutpyromue arentsl. MexaHu3m peakiuud HUTpoBaHHSA. HurtpoBaHue
OeHsona M ero 3aMelleHHbIX. HutpoBanwe HadranuHa, OW(eHMIa W IOPYrHX apeHoB.
ITonyuenne nonuuauTpocoenrHeHu. [IoHATHE O unco-atake U UNCO-3aMEINEHUM B PEAKIIUIX
HUTPOBAHHUS.

I'anorenupoBanue. 'aoreHupyomue areHTbl. MexaHu3M peaKlUy TaJIOreHUPOBAHHS
apeHOB U UX IIPOU3BOJHBIX.

CynbdupoBanue. Cynbdupyromue areHtsl. MexauusM peakiun. KuHeTH4eckuit u
TEPMOJMHAMHUYECKUH KOHTPOJIb B PEAKIMHU CyIb(HPOBaHUS HA IpuMepe (eHosa 1 HadTaauHa.
O6patumocTh peakuuu cynbhpupoBanus. [IpeBpaineHus CynbQOrpyImsl.

AnkunupoBanue apeHoB 1o ®@punemo-KpadTcy. ANKHIupyromue areHTbl. MexaHusm
peakiyu. IloGouHble mpomecchl - H30OMEpHU3alls AIKWIHPYIOIIEr0 areHTa W KOHEYHBIX
npoaykToB. CHHTE3 [Wapuia- M TPUAPUIMETAHOB. |pHAPHIMETHIIKATHOHBI, AHHOHBI H
panukainsl. MeTosibl X TeHepUPOBaHUS U CTAOUIBHOCTS.

Anunaposanue apeHoi no ®@punemo-Kpadrey. Auunupyromuc areHTsl. Mexanusm

peakuuu. PernocenektuBHOCTh anunmupoBanus. PopMmunuposanue 1o [arrepmany-
Koxy u npyrue poacTBeHHbIE pEaKIHH.

9. HyxkuaeopnjibHoe apoMaTHYECKOE 3aMeleHHe.

OOmue mpeacTaBIeHUs 0 MEXaHU3ME HYKJIEODHILHOTO 3aMeIeHHUS.

1. MexanusmM  OTIICIUICHUS-IIPUCOCIAMHEHUsT  HA  NPEMEPE  NPEBPALICHHS
rajoren0en3onoB B GEHONBI ¥ apOMaTHIECKHEe aMUHBL. MeTobl TeHEpUPOBAHHS U (UKCAIUH
nerunpobensona. CtpoeHue neruapoGeHsoa.

2. MexanusM  NOpHCOENMHEHMA-OTINCIUIEHHST  SnAr, INpUMEPHl peakuuii |

AKTHBHPYIOIIEE BIMSIHHE 3JICKTPOHOAKLENTOPHBIX 3aMECTHTENIEH. AHHOHHBIE G-KOMILIEKCEI
Mcii3cHreitmepa u MX cTpoeHue.



3. Snl-MexaHu3M apOMAaTHYEeCKOTrO HYKJICO(QHUIIBHOrO 3aMCHICHHS H PeaKIHix
THAPOJINA3a KATHOHA apEeH/IHA30HUS.

4. Mexaamsm Swd B apoMaTH4ecKoM psgy M 00NacTe ero NPUMEHEHHS.
WHunuupoBaHue HOH-PaIuKaIbHOM emy.

10. T aJoreHnpou3BOAHbBIE YIJIEBOAOPOIOB.

W3omepusi, HOMeHKIaTypa. CrocoObl MONy4YeHHs M3 CIHMPTOB, aIKaHOB, AIKCHOB,
3aMeIeHreM aToMa OJJHOrO rajloreHa aTOMOM APYroro, XJ0pMETHINPOBaHHE apCHOB.

Peaknuu HyKJI€O(QHIBHOTO 3aMEINEHHs Yy HACBIIIEHHOIO aroMa yriepola B
ANKHAITATOTEHUAX, KaK METOJ CO3JaHHs CBSI3H YIVIEPOA-YIIIEpPOJ, YIJIE€pPOA-a30T, YIIepoA-
KMCJIOPOI, yrilepo-cepa, yraepoa-(ocdop (momydeHune aakuiraloreHui0B, CIHPTOB, THOJIOB,.
npocThiX 3GUPOB, HHUTPOCOCNAUWHEHWH, aMUHOB, HHUTPUIIOB, CIIOXKHBIX 5pupoB U Ap.).
Knaccupukarus  MEXaHH3MOB  peakiui — HYKICOQHIBHOTO  3aMCIICHUS. OcHOBHBIE
XapaKTepHCTHKU Snl, Sn2 peakiuii. DHepreTHIecKui NpoGhuIb peaKimy. '

Peaxiuu Sn2-Tumna. KHHETHKa, CTepeoXuMusl, BaIbJEHOBCKoe oOpamenue. [IoHsATHE O
HyKIe0(QHIBHOCTH. BiMsHME MPUPOABI pajuKaia M yXOZsulel Ipymmbl CyOcTpara, MpHpO/BI
HYK/IO(HIBHOTO areHTa ¥ PACTBOPUTENS HAa CKOPOCTh Sn2 peakiuii. IIpuHiun AKMKO.

Metoz Mex(pa3HOro MepeHoca 1 ero UCIOIb30BAHUE B OPraHUUECKOM CHHTE3C.

Peakiuu Snl-tuma. KuneTnka, crepeoXuMmusi, 3aBHCHMOCTE Snl mporuecca 0T IPHPOJIBI
pajMKana, yXojsuel rpynnsl, pacTBopuTend. KapGoxaTHOHBL (aKTOPEI, ONPEEITIOMHE HX
ycTOMuMBOCTh. [leperpynmupoBKy KapOOKaTHOHOB. MeTo/bl reHepUPOBAHNS KapOOKaTHOHOB.
[MousiTue 00 MOHHBIX Mapax.

Metoabl IIOJIYYSHHUS TAJIOTCHAJIKAHOB U3 aJIKaHOB, AJIKCHOB, CIIUPTOB.

11. Peakumu 3JJMMHHHPOBAHHS.

Peakuyy SIMMUHHPOBAHHS, O-, B- B DiuMuHHpoBaHHe. Kaccudukaius MeXaHU3MOB
B- snmumumuposanus: El, E2 u Elcb. Hampasinenue an1MMHHAPOBAHHS. [IpaBuna 3aiinesa u
I'opmana. CrepeoXuMHsl SIUMMHUPOBAHWS: CUn- W GHMU- SIUMHHHPOBAHHE. BnusHue
IIPUPOALI OCHOBAHHS M YXOAAWIEH TIPYIIbl HA HANpPABICHUE OTLICIUICHHA. KonkypeHuus
npoueccoB E2 u Sn2. E1 u Syl. @axtophl BIUAIOMME HA 3Ty KOHKYPCHIHUIO. Hcnons3oBaHue
peaxuuii (B-5MMMUHUPOBAHMSA B HAJOTCHAIKAHAX JUIA CHHTE3a AIKCHOB, JUCHOB M AIKMHOB.
BiusiHEe KOH(POPMAIMOHHOTO MOJIOXKEHHS (YHKIMOHATBHBIX IPYNI B LHUKJIOANKAHAX HA MX
PEAKIMOHHYIO CIIOCOOHOCTD Ha PUMEPE PEAKIUH 3aMEIIEHUS, OTIICIIICHHL.

Peakiuu 0-3IMMAHMPOBaHUs. |eHepupoBaHne KapGeHos. KapOeHbl - dHacTHLB C
JBYXKOOPIMHUPOBAHHBIM aTOMOM yriepoja. [IpucoeMHEHHE CHHIVICTHBIX W TPHIVICTHBIX
xap6GeHoB K ankeHaMm. [TonsTre 0 kapOenonnax. Bsanmonencrsue KapOEHOHUIOB C AJIKEHAMH.

B3auMO/IeHCTBHE TAJTOTeHAIKAHOB ¢ MeTauiamu (00pa3oBaHHE PeakTHBOB I'pHHBApA.
peaxuus Bropua).

BuHmiraioreHuapl Kak COSTUHECHUS C MOHMXEHHOU MMOABHXKHOCTBIO aToMa rajoreta.



12. MeTa/L100praHu4YecKHe COeIMHEHH .

Jlutwii- ¥ MarHUMOpPraHWYECKHE COEAMHEHHs. MeTONBl CHHTE3a: B3aUMOJCHCTBHE
MeTaula ¢ aukWwi- Wik apwiragorenunamu. [Ipencranenue o mxane C-H xucmoTHOCTH
yrieBogoponoB. CTpoeHne peakTHBOB [ pHHBsApa, pABHOBECHE C THANKAIMArHueM (ypaBHEHHE
B. llInenxka). JIutuii- 1 MarHUHOpraHU4eCKHe COEAUHEHUS B CHHTE3€ YIII€BOJOPOJIOB, CITUPTOB,
QIBJETHI0B, KETOHOB, KAapOOHOBBIX KHCIOT. Jluankui- U puapunkynparsl. [lomyuenue u
IpUMEHEHHME OTHX KOMIUIEKCHBIX COCIMHEHMM Ul CHHTE3a NPEACNbHBIX YIJICBOJOPOMOB,
JMEHOB, CIIMPTOB, HECUMMETPUYHBIX KETOHOB U B PEAKLHUAX CONPSHKEHHOTIO MPHCOCAMHECHHS K
0, 3-HEHACHIEHHBIM KapOOHUIEHBIM COCTHHEHUSM.

13. I'uppoxkcunpou3BoOAHbIE YII€BOAOPOAOB.

OXHOATOMHBIE CHIUPTHL [ OMOJOTMYECKHH psifi, KilacCHHKAlUs, W3OMEpHS U
HOMEHKJIaTypa. MeToibl  IMOJyYeHHs: U3  QIKeNOoB, KapOOHWIBHBIX  COCJUHCHHH,
rajJoreHaJkaHoB, CJIOXHBIX 3()UPOB ¥ KapOOHOBBIX KUCIIOT.

Csoiicta cmuproB. Cromprel, Kak cinadbbile OH-kucinoTel. CHupTE, KaKk OCHOBAHUS
JIptonca. 3aMelleHHE THAPOKCHJIBHOM TpYIIBl B CIOMPTaX Ha rajoreH (moj IeHCTBHEM
raJJOr€HOBOJJOPOJIOB. TaloreHua0B Gocdopa, XIopucToro THOHHNA). MexaHusMbl Snl, Sn2 u
CTEPEOXUMHUS 3aMeIIeHus, TUJpUHBIE [eperpynnupoBKH KapOOKaTHOHOB
(peTPONMHAKONMHOBAs Meperpynnuposka). Jeruapatanus cnupToB. OKHCICHHE NEPBHYHBIX
CIIMPTOB JI0 albAETHIOB U KapOOHOBBIX KHCJIOT, BTOPHYHBIX CIHMPTOB JO KETOHOB. PeareHThI
OKHUCJICHHs Ha OCHOBE XPOMOBOIO QHTHIpHIA M JBYOKHCH Maprasia. MexaHusM OKHCICHHs
CIIMPTOB XPOMOBBIM aHTHIPUIOM.

JIByxaroMHble CHHUpTHL. Metonpl cuHTe3a. CBOMCTBA: OKHCIICHHE, AlMIMPOBAHME,
nerunparanus. OKUCIMTENbHOE paciieruienne 1.2-auonoB (HoqHas KHCIOTa, TeTpaaleTrar
cBuHIA). [TMHAKONIMHOBAS IEPErPYNIIUPOBKA.

Denonpl. MeTozibl TOTyYEHHs: IEJIOYHOE IUIABJICHHE apeHCYNb()OHATOB, 3aMEIICHHE
rajloreHa Ha THAPOKCHJ, THAPOJNHM3 coliedl apeHaua3oHus. KyMONbHBIH Crmocol momydeHus
¢deHoa B IPOMBIIICHHOCTH.

CsoiictBa ¢enosnon. ®enonsl kak OH-kucnorel. CpaBHEHHE KUCIOTHOIO XapakTepa
(DEHOJIOB U CIIMPTOB, BIHUSHKIE 3aMeCTHTE el Ha KUCIOTHOCTD (enonoB. OOpa3soBaHKe MPOCTHIX
U CJI0XKHBIX 3QUpoB (eHoNOoB. Peakiyuu 31eKTpOQUIBHOrO 3aMeLIeHHs B apOMAaTHICCKOM sape
(EeHONOB: TraloreHUpoBaHue, CyIb(QUPOBAHHE, HUTPOBAHUE, HUTPO3HUPOBAHHE, COYCTAHHC C
CONSAMH  IMAa3OHWs, AQIKWIMpOBAaHWE W anuiuposanue. Ileperpymmuposka —Dpuca.
Kap6okcuupobanue (eHOIITOB IIeTOUHBIX MeTaios no Konsbe. dopMaTHpoBanue ¢deHoJIoB
no Peitmepy-TuMaHy, MeXaHu3M OOpa3oBaHHS CANMIMIOBOTO anbpieruia. PopMaTHpoBaHHE
deronoB mo Bunbcmaitepy. [leperpynmnupoBka aimuioBblX 3QupoB (eHOIOB (JI. Knsitzen).

Okucinenue (EHONOB, B TOM WYHCIE I[POCTPAHCTBEHHO 3aTpy/HeHHbIX. I[loHsaTue 00
ApOKCHUJIBHBIX paJMKaliax.



14. IIpocteie 3¢pupml.

ITpocteie 3¢upsL Mertonst HOJTy4eHHs: peaxius BunbsiMcoHa,
AIKOKCUMEPKYPHPOBAHHE aJIKEHOB, MEXKMOJIEKYJISIPHAS AETUAPATALUS CIIUPTOB.

CBoiictBa mpocThIX 3(HpPOB: 00pa3oBaHME OKCOHHEBBIX CONEH, paclierleHue
kucnotamu. I'maponepokennst. Ilonyuenne u cBoiicTBa o-ranoreHshupos. BUHHIOBBIE 3)HPEL,
UX IOJTyYeHHe (U3 alleTHICHA U 0-TaJIOreH3()UPOB).

KpayH-s¢upst. [Tonyuenne u npuMeHeHNEe B CHHTETHYECKOH TPAKTHKE.

Oxcupanbl.  CrocoGbl moiydeHus. PackpeITMe IMKIa B HHX I0X J€HCTBHEM
3IEKTPODHIBHBIX ¥ HYKI€O()UILHBIX areHTOB.

15. Aubaeruabl M KETOHBI.

N3omepust u HOMeHKIAaTypa. MeTo/bl MONyYEeHHUs! allbAETHAOB U KETOHOB U3 CIIHPTOB,
IPOU3BOJHEIX KapOOHOBBIX KHCJIOT, IKEHOB (030HONH3), QIKUHOB (THAPOGOPHPOBAHHE,
ruzparanus no KydepoBy), Ha OCHOBE METALIOPraHMYECKHX COEIUHEHHH. ALMIMPOBAHHE U
(GopMuIMpoBaHHE  APOMATHYECKUX COEIUHEHHH. [IpoMbImnenHoe NOJIy4YeHHUe
bopmanbaerua, aleTalbleruaa (Bakep-mporecc) U BBICIIIUX abJIETU]IOB
(runpodopmuIEpOBaHHE).

CrpoeHue KapOOHHJIBHOM TIDYNIbI, €€ MONSPHOCT M IOJSPH3YEeMOCTh. BimsHue
IIPUPOJBI ¥ CTPOCHUS paJuKaia Ha KapOOHHIBHYIO aKTHBHOCTb. ,

Xumuueckue cBo¥cTBa. OOLIME NpPEACTABICHUS O MEXaHU3ME HYKJI€0(DHUIHHOTO
IPUCOCAUHCHUS 110 KapOOHHWJIBHOM Tpymne ajbJerusioB M KeTOHOB. KHCIOTHBIN U OCHOBHOM
Karanus. KucioTHOCTE M OCHOBHOCTE KApOOHMIIBHBIX COEIMHEHHIA.,

Kero-enombrast TayTomepus. EHoIM3anust anbAernnioB M KETOHOB B peaKIUsX
rajIoreHEPOBAHMsI, H30TONMHOTO OOMEHa BOZOPOAA ¥ PpALIEMH3AllMUd ONTHYECKH AKTHBHBIX
KeTOHOB. KMCIIOTHEI ¥ OCHOBHOM KaTallu3 9THX peaKIuii.

Kero-eHonbHas Tayromepus keroHoB. 1.3-mukcToHOB M 1.3-KeToddupoB. BimsHue
CTPYKTYPHBIX (paKTOPOB M MIPUPO/IBI PACTBOPHUTEIIS HA MOJIOKEHHE KETO-EHONIBIIOr0 PABHOBECHUS
¥ 3aBUCUMOCTB ero oT cooTHouenus C-H u O-H kucnotHocT KeToHa U eHomna. J{BoiicTBeHHAs
PEaKIMOHHAs CHOCOOHOCTH €HOJIAT-HOHOB. VIHTepnperamus JaHHBIX B paMKaxX MPHHIKIA
XMKO.

ANKUIIpOBaHUE U AllWIMPOBAHKE €HAMUHOB.

AJIbI0JIBHO-KPOTOHOBAsT KOHICHCAIMS ANBIETHIOB ¥ KETOHOB B KHCJIOW M INEIOYHOM
cpele, MexaHW3M peakuui. HanpaBnenHas anpaonbHas KOHAEHCAMS Pa3sHOMMEHHBIX
alIbJCTUI0B C UCIIOJIb30BAHUEM JIMTUEBHIX, OOPHBIX CHOJSITOB M KPEMHHEBBLIX 3(HPOB E€HOJIOB.
Konzencanus anpaeruioB H KETOHOB C MaJIOHOBBIM 3(QHPOM M APYTHMH COCIHMHEHHSIMH C
aKTUBHOW METHJICHOBOW IDYNIOH. AMHHOMETHIMPOBAHHE AIBJETUIOB U KETOHOB (MaHHUX).
bensonnoBas koHaeHcanusl. |

BoccTaHoBNeHHE aTBJETHAOB M KETOHOB O CIMPTOB, PEAreHTHl BOCCTAHOBJICHHS:
BoccraHoBiienne C=0 rpymmer go CHa-rpynmsr: peakuuun Kuwkuepa-Bonsda u Kinemmencera.
Mou-pajukanbHas MMepU3alis anbleruioB U KeToHOB. OKHCJICHHE albIETH/I0B, PEareHThl



OKHCJICHHS. Oxucnenue KETOHOB NIEPKUCIIOTAMHU o Batiepy-Bemmurcpy.

JucnponoprionupoBanue abaeruaoB mo Kannnnnapo (npsivast u nepekpectaas peakuun).
0,B-HenmpenenbHble ampmeruasl W KETOHDL Metoner nomydenus: KoHmeHcanuu,

OKHMCJICHHE aJUIATIOBBIX CIHPTOB. CompsikeHHe KapOOHMIBHOM TPYNIBl ¢ JBOMHOM yriepon-

yruepoaHo# cesi3bio. Peaxmmu 1.2- u 1.4-npucoenunenus JIATHAOPraHMYECKUX COEIVHEHHI,

TPHATIKUIOOPAHOB, HHMAIKWI- | AUApUIIKYNIPATOB, aMHHOB, IHAHHCTOTO  BOJOPOJA,

TanoreHoBoA0ponoB. CONpsHKEHHOE PUCOSTUHEHHE EHOMATOB ¥ €HAMHHOB (Muxaois).
Boccranosnenue o.B-HenpenensHbIX KapGOHHIBHEIX COEIMHEHHIA.

16. Kap6oHoBble KHCIOTBI U HX NPOU3BO/JHBIE,

Knaccudukanus, Homenknarypa, usomepus. MeTozsl cuHTe3a: OKHCIIEHHE TePBHYHbIX
CIUPTOB U aNbIICTUOB, AKEHOB, AlKHHOB, AIKHIGEH30JOB: THAPOJIH3 HUTPHUIIOB U APYIUX
IIPOM3BOJHBIX KapOOHOBBIX KHCIIOT: CHHTE3 HA OCHOBE METAJUIOOPraHUYECKUX COEIUHEHHIA:
CHHTC3bI HA OCHOBE MaJIOHOBOTO U aETOYKCYCHOro 3dupos. ITomyuenue MYPaBbUHOMN KHUCIIOTEI
U YKCYCHOM KHCJIOT.

Crpoenne KapGOKCUIBHOM TIpymmel u KapOokcunar-noHa. OHU3HKO-XUMHYECKHE
CBOHCTBA KHCJIOT:  acCOLMAIUS, HUCCOIHALHSL. Kucnorrocts, ee 3aBucHMOCTH  OT
MHIYKTHBHBIX 9((EKTOB 3amecTuTenedf, or XapakTepa W IIOJIOXKEHHUS 3aMECTUTeNel B
QIKUJIbHOH Leny ¥ GEH30IbHOM sifipe.

lanorenupoBanue xucimor mo I'ento-®onerapay-3emunckomy.  ITuponuTrueckas
KCTOHHM3AIHS, SJICKTPONIM3 COJIeH KapOOHOBBIX KucioT mo Komsbe, JeKapOOKCHIIMPOBAHKUE I10
XyHcOuKKepy.

Tanozenanzuopuowt. Tlonydernre ¢ MOMOIIBIO rajloreHu10B pocdopa, THOHUIXIOPHLA.
Okcammnxyopuna, Gensownxaopuna. CBoiicTBa: B3aUMOJCUCTBHE C HYKICODHILHBIMH
peareHTamu (BoJa, CIIMPTHI, AMMHAK, AMHHBI, THIDA3HH, METATIOOPTaHUIECKHUE COCIMHEHMS).
BoccranoBnenne mo anemerunos mo PoseHMyH/ly M KOMILIEKCHBIMM THIPHIAMH METAJIOB.
Bsaumopeiictue muazomerana ¢ FaJIOTCHAHTUIPUIaMKE  KapOOHOBBIX KHCIOT (peaKmust
Aprara-Diicrepara).

Anzuopuovi. Metonpl HoTydeHHs: ACTHApATalUs KHCIOT ¢ MOMOINL P205 u
(raneBoroanruapua; aMIHPOBaHKE COTIE KapOOHOBBIX KHMCJIOT XJIOPaHTHAPHAaMH. Peakmuu
aHI'HIPUTIOB KHCIIOT ¢ Hykieodunamu. Peakuus [Tepkuna.

Keweii. Tlony4enue u cBoiicTsa.

Cnoorcnvle  aghuper.  Mertonsl  monydeHus: oTepUPUKANKI KapOOHOBBIX KHCIIOT
(MeXaHu3M), alHIMPOBAHUE CIIMPTOB M MX ATKOrOJISITOB AIMITJIOTEHUaMU ¥ aHTHIPUIAaMH,
AIKUITHPOBAHAE KAPOOKCHIIAT-HOHOB, PEAKIIUH KHCIIOT C AHA30MEraHOM, ATKOTOIH3 HHUTPHIIOB,
MeTozbl CHHTe3a MUKIHYECKUX CIOXKHBIX 3()HPOB - JAKIOHOB. Peakuun c10XHBIX 9(HUpOB:
THAPONHU3 (MEXaHU3M KHCJOTHOTO H OCHOBHOTO KaTaiu3a), aMMOHOJIU3, NepedTepuUKaLHS;
B3aUMO/ICHCTBHE C MAarHWH- M JIMTHHOPIaHMYECKHMH COCAMHEHHSMH, BOCCTAHOBJICHUE b1 (o)
CITMPTOB U AJILACTHI0B KOMIUIEKCHBIMH THAPHAAMH METAILIOB: c1oxHodGupHas (JI. Ksiiser)
U allMJIONHOBAsI KOHICHCALIUH.



ALETOYKCYCHBIH 5Hp U €ro MCIOJb30BAHHE B CHHTESC. Kerto-eHOJIbHAs TAyTOMEPHUL
3(¢upoB 1,3-KETOKUCIIOT U 1,3-IMKETOHOB, aMOU/ICHTHBLI XapaKTep CHOJAT-HOHA.

Amuowv. CtpoeHne KapOaMOMIBHOM TPYIIIBL. MeToapl MOMYYeHMs: AalUIMpOBAHHE
AMMHaka M AMHHOB, TNHPONM3  KapOOKEHIaToB — aMMOHHA, TUIPOJIM3  HUTPHUIIOB,
TeperpynupoBKa OKCHMOB 110 Bexmany. CHHTE3 IUKIAIECKHX aMH/IOB - JIAKTAMOB. CsoiicTBa:
THAPOJH3, BOCCTAHOBJICHHE O aMHHOB, nerupparanus amuaoB. [IOHATHE O CCKCTETHBIX
neperpynnupoBKax. [leperpyninupoBky A. Topmana. I'. Kypunyca. B3aumojieiicTBHE aMHUJIOB €
a30THCTOM KicIoToH (peakius Byso).

Humpunvl. MeTOIbI TONyYCHUS: ACTHAPATaIs ammnos kuciot (¢ momompio P205.
SOCL, POCIl3), ankuiupoBaHHE NHAHUA-HOHA. CpoiicTBa: THIPOIM3, AMMOHOJIMS,
BOCCTAHOBJIGHME O AMHHOB, B3aMMOJCHCTBHE C Marhuii- ¥ JUTHHOPraHUYECKUMHU
coeuHeRusIME. Peakist PutTepa, 00pa3oBaHie IMUAATOB.

T[Ipou3BOHBIE YTOJIBHON KUCIIOTEL:

docren, MOYeBMHA W €€ MPOM3BOMHEIC, 5QuUpBl YrONBHOW KHUCIOTHI, H3OLHAHATEL,
ypeTaHsl, ceMHKapOasul, KCaHTOTreHaThbL [losydeHne ¥ OCHOBHbIC CBOMCTBA.

JIBYXOCHOBHBIC KHCJIOTEL. MeTob! CHUHTEC34a: OKHCJIUTCJIBHOC pacIICIICHHUC

nEKI00NeGUHOB W IMKIHYECKHX KETOHOB, OKHMCJICHHC HONHATKAIOEH307I0B. [ JIaBHBIC
[peNCTABHTENM: IIABENEBAs KHCIOTA, AMITHJIOKCAZAT B CIIOKHOI(UPHOH KOHICHCALWH.
MasoHOBasi KHCIOTA: CHHTE3Bl C MAJIOHOBBIM I(HPOM, PEaKIHs Muxasisi, KOHAEHCAluu C
amprernnamu (Kuépenarenn). SIHTapHas KMCIOTa, ©¢ aHTHIPHUA, umuz, N-OpOMCYKIIHHUMHL.
AnunuHoBas kucyota. Kommencauws JukMana. ALMIOMHOBasT KOHAeHcanus 9hupoB
IUKapOOHOBBIX KHCJIOT Kak METOJl CHHTE3a CPCIHUX H MaKpOIKJIOB.

®ranepas u TepedraneBas KMCIOTHI, MPOMBIIIICHHBIC METOIBL nonyuenus. OTaneBbit
aHrHApH, QTATHMU] B €T0 HCIONb30BAaHHS B CHHTE3C.

o,p-HempeesnbHble KACTOTEL. METOBI CHHTE3A: JeruapaTaus B-OKCHKUCIOT, PEaKiysi
Kuépenareis, peakius Burtunra, peakuus [lepkina, CHHTE3 KOPHIHBIX KHCJIOT.

Peaxiuu npucoenuHenus o aBoiHoi C=C cBs3H. CTepeoXUMHs TIPUCOCTMHEHUS
rajloreHa ¥ T'HApOKCHIMPOBAHSI IEPUKUCIOTAMH HO Baruepy (KMnOa).

dymapoBasi 1 MaJIEHHOBAsT KUCJIOTBL.

AneTmiesuKapOoHOBast KHCJIOTA.

17. XHHOHBI.

Tlonyuenue o- u n-Genso- i HadTOXMHOYOB. CBOMCTBA XUHOHOB: MOJIYHCHHE MOHO- H
JMOKCHMOB, TIPHCOEMHEHHE XJIOPHCTOTO BOJOPO/A, AaHH/IMHA, YKCYCHOTO aHIMAPHA, CIMPTOB,
peakmust ¢ ueHami. CoONOCTaBICHHE CBOWCTB XMHOHOB H o.,B-HeTpCaAENbHBIX KETOHOB.
BOCCTAHOBJICHHE XMHOHOB. XJIOPAHWI, €0 HCIOJB30BAHMC UL OKHUCICHHS H TOJYHCHHUC.
Xunruapon. KoMIiekehl ¢ NEpeHOCoM 3apsiaa (KI13). CemuxuHOHBL [loHATHE 00 aHHOH-
pamuKanax. [WIPOXMHOH Kak HMHIHOMTOP cBOGOJHOPAMKAIBHBIX PEAKIHHA. AHTPAXUHOH:
TIOJTy4YeHHe, PEICTABIECHUE O CBOUCTBAX ¥ IPUMCHEHHE. Anu3zapuH.



18. HurpocoeauHeHHUsI.

Hutpoankansl. MeTOABI CHHTE3a U3 AIKIITAIOTeHUI0B  (aMOUICHTHBIA XapaKTep
HHTPHUT-MOHA), HATPOBAHME aIKaHOB IO KonosanoBy. CTpoeHHe HUTPOrPYIIIbL. CoticTBa
HUTPOQIKAHOB: KHCJIOTHOCTh M TayTOMEPHA HUTPOAJKAHOB, DEAKUMH HUTPOAIKAHOB €
A30THCTOH KHCJIOTOM, TaJloreHamMu, KOHJACHCAUud C KapOOHWIBHBIME ~ COCIMHEHUAMH,
BOCCTAHOBJICHHE B aMHMHBI. TayToMepHs HUTPOAIKAHOB.

ApOMATHIECKHE HUTPOCOEUHCHHA. BoCCTaHOBJICHHE HHTPOAPEHOB B KHCIOH H
menounoit  cpege.  [IpoMexyTodHBIC  IPOJYKTEHI BOCCTAHOBJIEHHST ~ HUTPOTPYIIIIBI
(HATPO30COETUHEHHSA, ~APUITHIPOKCATAMHHEL,  A30KCH-, a30- M THAPa3OCOSTMHEHHUS).
BeH3mIMHOBAs MEPErPYIIHPOBKa. BOCCTAHOBICHUE OJIHOM HUTPOTPYIIIEI B IOJIMHATPOAPCHAX.
OGpa3oBaHue KOMILIEKCOB ¢ TIEPEHOCOM 3apsi/ia.

19. AmMuHBL

Knaccudukauus, —H30Mepus, HOMCHKIATypa aMMHOB. MeToapl  IOJyYCHHS:
ANKWINPOBAHME aMMHUaKa H aMHHOB IO Fodpmany, ¢ramuMuaa Kauiusd (T'abpudib),
BOCCTAHOBJICHHE a30TCOAEPIKAIIUX MPOM3BOAHBIX KapOOHWIIBHBIX COE/IHCHHH H KapOOHOBBIX
KHMCIIOT, HHUTPOCOSAMHEHHH, alKMUIasu/OB. [TeperpynnupoOBKH Topmana u Kypruyca.
BOCCTAHOBUTEIBHOE ~ AMHHHPOBAaHHME  KapOOHHIBHBIX COeL[I/IHeHI/II‘/'I.' BsaumMoeiicTBre
aJIbIETHI0B U KETOHOB ¢ (OpPMUATOM aMMOHUSA (JTeitkapr).

CTpoeHHEe AaMMHOB, XHMHYCCKHE cBoifcTBa. AMEHBI Kak OCHOBaHHs. CpaBHEHHC
OCHOBHBIX CBOMCTB IEPBUYHBIX, BTOPUYHBIX, TPETHIHBIX amudaTHIeCKUX ¥ apoOMaTHYCCKUX
aMHHOB. BiusHHE Ha OCHOBHOCTb aMHHOB 3aMecTHTeNIell B apoOMaTHYeCKOM  spe.
AJIKMIIMpOBAHWEe ¥ AMIHPOBAHWE aMHHOB. TepMuduecKoe pa3loKEHUE THAPOKCHIOB
TeTpaanKuiaMMonus 1o I'opmany. WnentuduKanus ¥ pasjeeHne MepBUIHbIX, BTOPHIHBIX u
TPETHYHBIX AMUHOB C IIOMOLIBIO Gensoncyibpoxnopuna (mpoda Xwuncbepra).

BsauMoneiicTBHE NEPBUYHBIX, BTOPUYHBIX M TPETHHHBIX amiaTUyecKux U
apoOMaTHYeCKHX aMHUHOB C a30THCTOM KMcaoToH. OKHCIIEHHEe M TajloreHHMpoBaHHe aMHMHOB.

Peakiuy 31eKTpOGUIBHOTO 3aMelIeHus B OCH30/IbHOM AApe apoMaTHYeCKUX aMHHOB, 3alllATa
aMUHOTPYIIIIBL.

20. /luazocoeqMHEHHU.

O6ume npencraBileHus 00 anmuaTHyecKux JAHa30COCANHCHUIX. JluazoMmerTas,
JIMa30yKCYCHBIH 2dup, 0l-IMa30KapOOHUIbHBIE COSIMHEHHUS.

ApoMarnyecKue — JMa30COCIUHCHUS. Peaknuy  JMA30THPOBAHUS  NEPBUYHBIX
apoOMaTH4YeCKMX aMHHOB. VCIOBHS AMA30THPOBAHMS B 3aBHCHMOCTH OT CTPOCHHS aMHHA.
MexaHu3M, IPUPOsia HUTPO3UPYIOLIEro arcHra. CrpoeHne U yCTOWYHBOCTD coyeil mua3oHusd.
KHCIOTHO-OCHOBHBIE PABHOBECHS C y4acTHeM KaTHOHA apeHANa30HUS.

Peaxiuy AMa30COCTHHEHNH C BBIIENICHUEM a30Ta: 3aMeHa Ha30rpyIIIbl Ha THIPOKCHUII-,
rajoreH-, IyaH-, HUTPOrPyImy H BOIOPOA. Peakuuu apWIAPOBAaHUS APOMATHYCCKUX
coeMHeHu coisiMu apenuasonus (Fombepr).



Peaxuuu zmasocoe,unﬂennﬁ 6e3 BBIJACJICHUS asora. BOCCTaHOBJICHHUEC J0
apuiaru/pasuHoB, a30COYCTaHUC. AzocoueTaHue Kak peaxkIysid 3neKTpo¢man0ro 3aMCUICHUA.
A30- 1 JMa30COCTABJIAIOIHNC, yCJIOBHEC coyeTaHus C aMUHaMU U (beHOJIaMI/I. A30Kpachenn.

21. Terepoumkauyeckue  COCAUHCHMIH. Knaccudukanus  TeTepOLHKIOB,
HOMEHKJIAaTypa.

[IamuuienHvie apoMamuyeckue 2emepoyukivl ¢ 0OHum 2emepoamomom. Dypa,
muogen, nuppon. CHHTE3 H3 1,4-1MKapOOHMIBHBIX COSAMHCHHH (TMaanb-KHOpp), CHHTE3
HEpposoB 10  KHOppY, B3aUMHBIC NEPEXOABI (peaxtus FOppeBa). ApPOMATHIHOCTD.
MoekyspHble -OpOMTaNIM  IATHWICHHBIX apOMATHYECKHX TETCPOLMKIOB C  OJIHAM
rerepoaTtoMoM. Peaxuuu 3NEKTPOQUIBHOrO 3aMELICHHs B MATHICHHBIX apoOMaTHYECKHX
reTepOIHKIIax: HUTPOBaHWE, CyIb(MPOBAHHE, TAIOrCHHPOBAHUC. ®opMUITHPOBAHUE,
aruposanue. OpHEHTAMs HIEKTPOGHUIBHOTO 3aMEIICHHS. Peakuuu, XapakTepU3yIOLIUE
(dypaH KaK JIUCH.

Hnoon. CuHTE3 MPOU3BOJHBIX HHIOIA M3 pennuruapasuHa U KETOHOB (Owuep).
Peakiui  3MeKTPO(GIILHOIO 3aMelleHsl B THUPPOJIBHOM  KOJBLE MHIO0JIA: HHUTPOBAHUE,
(GOpMHIEPOBAHKC, FAIIOTEHUPOBAHHE.

[Llecmuunennvle apomamudecKue 2emepoyukivt ¢ 00HUM 2emepoamomom. ITTupuouH,
xunonun u uzoxunoaun. CHHTE3 XHHOJNMHA M 3aMCIICHHBIX XMHOJMHOB U3 QHWIMHOB HO
Ckpaymy u JeGuepy-Mumiepy. ApOMaTHYHOCTh THPH/MHA, MOJICKYJIAPHBIC T-opOUTAIH
nupunuHa. [IMpHIMH ¥ XHHOJNMH KaK OCHOBAHMA. Peakuuy NHMpHAMHA W XHWHOJIMHA C
ankuratorenuamMy. OKHCIEHHE U BOCCTAHOBICHWE IHPHUIMHA H XuHOJMHA. Peakunu
JEKTPOQMILHOTO 3aMELICHUS B IMPUAMHE H XMHOJIMHE: HUTPOBaHWE, CYIb)UPOBAHHE,
ranorenupopanue. N-OKMCh NHPHAWHA W XHHOJMHA U UX WCIOJL30BAaHHE B pPEaKIUK
HuTpoBaHus. HykneoQuibHOE 3aMEIICHHE aTOMOB BOJOpONA B NHPUAWHE U XUHOIMHE B
peaKkuusax ¢ aMUJOM HaTpusd (Ununbabun) U GeHUIUTUTHEM. AKTHBAIMs METHJIBHON IPYNIbl B
2- ¥ 4-METWINHMPUIUHAX U XHHOJIHHAX. 2-MeTHIMHPHIMHBL ¥ XUHOJIUHBI KaK METHJICHOBBIC
KOMIIOHEHTHI B KOHJICHCAIUAX C allbACIUIaMH.

22, OyBHUecKyie A (PIBIKO-XUVMITIECKHE METObI HOCICI0BAHIS B OpraHHYecKON XHMHIHL

WudpakpacHas CHEKTPOCKOIHA. IMpupoma MK cnexTpos, CI0co0Bl MX H300pakeHuUs,
XapaKTEPUCTHYECKUE YACTOTHI MOTTIOMICHHA.

DieKTpOHHAs CHeKTpocKomus. [Iprposa CeKTpoB, THIBI 3JEKTPOHHBIX MEPEXOJ0B, HX
SHEpPreTHYeCKHE XapaKTePUCTUKH. IonsiTde O XpOMOQOPHBIX TPYNIHPOBKAX, crrocob
m306paxeHus YO CIeKTPOB.

CrieKTpbl TIPOTOHHOTO MAarHUTHOTO PE30OHAHCA. IIpupoza, OCHOBHBIC XapaKTCPHCTAKH:
XUMHUECKHH C/IBUT, HHTEHCUBHOCTD, MYJIbTHILIETHOCT CHIHANIOB IIPOTOHOB; CIIUH-CIIMHOBOC
B3aUMOJIeHiCTBUE.

Macc-crexkrpomeTpust. OCHOBHBIE IPUHIHIIBL, MOJIEKYISIPHBIHA HOH, H30TOIHBIH COCTaB

MOHOB, OCHOBHBIC ITyTH (I)paFMCHTaI_II/II/I BAKHEHMIIINX KJIAcCOB OpFaHI/I‘IeCKI/IX COGHHHCHHﬁ.
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