MHHHCTEPCTBO HAYKH H Bbicinero odpasopanns Poccuiickoii ®enepaunn
®DenepanbHOe rocyJapcTBeHHOE OI07KeTHOE HAYTHOE YUPeKIeHne
Ydumceknii gpenepajbHbIii HecdeA0BaTeIbLCKHH HeHTP Poceniickoil akageMuH HAYK

VYTBEPX/IAIO
4.0, 3amecTutens pykosomurens Y PHLl PAH
a3H0-0PLAHY3AIINOHHO# paboTe
, N.P. Ks13p1pryiion
2% 20242

MNPOTPAMMA
BCTYIIMTENBHBIX HCIIBITAHUI 110 CTIENHANBHOM NUCIHUIIMEE IIPU IIpUeMe Ha 00ydeHue
110 MporpamMMaM aclupaHTyphl — IPOrpaMMaM IIOArOTOBKH HayYHEIX U HAy4HO-
[eJarornIecKux KaapoB B aCIUPaHType
10 HAYYHOM CTIenUaIbHOCTH
1.4.3 Oprannyeckast XHMH#A

Va —2022



THUIIOBAS ITPOI'PAMMA

«OPTAHUYECKAS XUMMA»

Brenenue

IIpeaMeT OpraHAYecKoll XAMAX ¥ OCHOBHBIE 3Tanbl ee passuThs. CrocoGs! H300paXeHHs
MOJIEKYJT OPTAHMUECKUX COEMHEHHI, CTPYKTypHBIe i anekTporHsie hopmyist (I'. JIbtonc). Tramer
YIJIEPOIHOTO  CKEleTa, AllMKIMYEeCKUe, [MKIMYECKHe W TeTCPOIMKIMICCKUE —COC/HHCHHA.
Vsomepust u ce Bumel [omomorus. OCHOBHBIC (yHKIHOHamBHbIE Tpymnsl Kraccumpuxarus
OpraHUYuecKHX COCAUHEHUH,

1. OCHOBBI HOMEHKJIATYPbI OPraHHYECKHX COeTHHEHH I

3amectuTenpHas Homerkiaarypa, MIOITAK. [lomatds poJoHayalbHOM —CTPYKTYPEL
XapaKTepHCTAYeCKuX Tpymil. Hassadus He(yHKIIMOHATBHBIX 3aMeCTHTeNeH, (yHKIMOHATBHBIX
TPYIIIL, IPEIeThHBIX, HeMpe/IebHBIX, apOMATHIECKUX patukanos. CTapIHHCTBO GyHKIHOHATBHBIX
rpymm. OCHOBHBIE TIPABHIIA COCTABJICHHS 3aMECTHTENBHEIX HA3BAHWH OPraHMYECKHX COCIMHCHUH,
BEIGOpD M HyMepalus [JaBHOM ILEIH, NPaBMIO HAMMEHBIIMX JIOKAHTOB. Haspamus OCHOBHBIX
KJIACCOB OPraHMYECKUX COEIMHEHHH, CII0XKHBIX MOMK- ¥ TeTepOdyHKIMOHANBHBIX COCIHHCHUH.

OCHOBHBIE TIONIOXEHHSI TEOPHH CTPOGHHs OpraHmdeckux coemuuenuit (A.M. Byrtiepos),
3NEKTPOHHOH TEOPHH, OCHOBHBIC MPHUHIMIBI KBAHTOBOH OPraHMYECKOM XWMHH. BanentHocTth
atoMoB. THIIBI rHOPUIN3AIIK aTOMa YTIIEPOJa B OPTaHUYECKUX COCAUHEHHAX, TEOPHA B3AUMHOTO
OTTANIKMBAHUS OJIEKTPOHHBIX opburaneil. o- u 7n-CBA3M aTOMOB yriepoma, (U3HYECKHE
XapaKTEPHCTHKA CBs3eH: JUIMHA, BANCHTHBIC YIJIBI, OHEPTHs, MOJPHOCTh, MOIAPU3YEMOCTE,
JATONBHBI MOMEHT, TOTEHIMAl HOHM3AIMH. | OMONMTHYECKMH H TeTEpOJMTHYCCKHA pPasphiB
CBSI3H.

KnaccuuKamuss peareHToB H peakuuif. IIpoMexyTodHBIC HacTHIBI (AHTCPMEIHATSI):
paJuKasl, kapOoKaTHOHBI, KapOaHMOHEI, KapOEHBI, HATPEHbBI, apiHBL M Ip. OJICKTPOHHOE U
[I[POCTPAHCTBEHHOE CTPOEHHE MPOMEKYTOUHBIX YaCTUI. DIEKTPOHHBIE 3(HEKTEl 3aMECTHTENEH.
VIHIyKTUBHEIX ¥ Me3oMepHbI 3pQexTs H crocobsl m3obpaxkenns otux sddexros. [Ipumepsr
rpymt ¢ +l, -I, +M u -M- sppexramu. DPPexT THIePKOHBIOTAIH (cBepxcompsbkenns). Brnusaue
SNEKTPOHHBIX 5(QdexToB 3aMecTuTeneil Ha CTaOWIBHOCT M PEAKUMOHHYIO CIOCOOHOCTR
OPTaHMYECKUX COEIMHEHHI M IPOMEKYTOYHBIX 9acTul]. Pe3oHaHCHBIC CTPYKTYpBI, IIpaBujia HX
MTOCTPOEHUSL.

Kucnots! u ocrosanus (M. Bpencren, I'. JIstonc). ConpsikeHHbIe KICTOTE! U COMPSIKEHHBIC
ocHOBaHHMSA. KHCIOTHO-OCHOBHBIE pAaBHOBECHS Ha [PAMEPE CIMPTOB, HPOCTHIX 3(HpOB,
KapOOHOBEIX KHCIIOT, KETOHOB M amuHOB. KoncranTa kucioTHOCTH pKa, KOHCTaHTa OCHOBHOCTH
pKb. Biusaue 3amMecTHTeNel B MONEKYJle HA KMCIOTHOCTh M OCHOBHOCTb OPTaHMYECKHX COCIH-
Henuit, Teoprs KeCTKUX ¥ MATKUX KUCIOT 1 ocHosanui (JKMKO).

2 OcHOBBI CTEPEOXUMUH

Crroco6s1 n300paKeHusl IPOCTPAHCTBEHHOIO CTPOCHUSI MOJIEKYII C sps-mﬁpunmomﬂmam
YIIepoaoM; KIMHOBHAHBIE I[POEKIWH, 'NMecomuibHble Ko3nmel', Tpoekmud  HpromeHa.
Kondopmamuu, KoH(pOpMepbL 3acioHeHHas (cuu-TIEpUIUIAHAPHAS), 3aTOPMOJKEHHAS (anmu-
HepUIUIaHapHas) CKOLIeHHas (20u4-)KOH()OpMaInH.

ACHMMETPHYECKUH 4arToM yriepofa. XWpalmbHOCTb, YCIOBHA, HEOOXOMMMbIE UL
BO3HUKHOBeHHs xupansHocTu. Korduryparms, oTinudare oT KoHpopmanuu. Ontudeckas H30Mepus,
ONTHYECKas AKTUBHOCTE. DHaHTHOMEpH!. Panemarsl. [Tpunimn R,S-Homenknatypsl. Onpenenenue
MOpsZKA CTAPIIMHCTBA 3aMecTHTeNedl y XupansHOro HeHTpa (upaswio Kama — Huromena —
IIpenora). AGcomoTHas W OTHOCHTENbHas KoHGurypanuu. IIpoekunonnasie Gopmyssl (3.Dumep).
WX mocTpoeHne, IIPaBriia MONb30BaHUs MU (UL COEeIMHEHHUH C OTHUM aCHMMETPAYECKAM aTOMOM



yriepona). CrocobObr paspenenus paremaroB. COeIMHEHHsS C [BYMsS XHPAIbHBIMH IIEHTPAMH.
IToctpoenne mpoeknuii @umepa. Jumactepeomepsl. Meso-Gpopmbl.  Opumpo- ¥ mpeo-
HoMeHKnaTypa. M300pakenie MOJEKYIbl HaHHOIO COGAMHEHHS C TOMOIIBIO  PasIHYHBIX
IPOSKIMOHHBIX (bopMyn. [lepexoi OT OAHOM IPOEKIMOHHOH (OPMYJIEI MOJIEKYIEl K JPYTOH.
[TpesictaBienrde 00 ONTHYECKOH H30MEPHHM COEIMHEHUH, HE COICPIKAIMUX ACHMMETPUYECKOro
aroma yriepo/ia.

TeoMeTpHecKas H30MepHsA COSAUHEHAH ¢ JBOMHOM cBa3bi0. [uc-, mparc-; Z-, E- 1 cun-,

aHmuy~- HOMEHKJIATypa.

3. AJTKaHbBI

[omonoradeckuit psj, W30MepHs ¥ HOMEHK1aTypa. lIpHpofHble HCTOYHHKH AalKaHOB.
MeTosl CHHTE3a: THAPHPOBAHHE HEMPEAENBHBIX YITIEBOJOPOJOB, CHHTE3 depe3 JHUTHH-
JMAIKHIKYIIPATEL, OEKTPONM3 cojedl KapOOHOBBIX KHCJIOT, BOCCTAHOBIIEHHE KapOOHHIBHBIX
COeMHEHNH, U3 raJoreHaIKaHoB (peaknus Bropua, mpotoius peaxtuos I'punbapa). [Ipupoxa C-
C u C-H-cszeit B ankanax. Kompopmamwm sTaHa, npomana, OyTaHa W BBICIIHX ajKaHOB.
DmepreTuyeckas IuarpaMma KOHGOPMAIMOHHOTO COCTOSHUS MOJIEKYIIBI aIKaHa.

XuMWYeCKHe CBOMCTBA: pPEAKIMHM TAJTOrCHUPOBaHHA (XJIOpUpOBaHWE, OPOMUPOBAHUE,
HOIMpOBaHUE, (TOPHpOBAaHHE). ODHEPreTHKa IENHBX CBOOOJHOPAIMKANBHBIX  PeaKIui
rajorenupopanus. Hurpopanme (M. Komosanos), CynbQOXIOPHPOBAaHHE M OKHCIJICHHE,
CeNeKTHBHOCTh PaJMKAIBHBIX Peakiuil U OTHOCHTENIbHAS CTaOMIBHOCTD AIKANBHBIX PaUKaioB.
Tepmudeckuif W KaranuTH4ecKull KpeKHHT. VOHHBIE peaKkiuu aiKkaHoB (AEHTEpPOBONOPOIHBIH
06MeH ¥ TaJIOreHHPOBAHKE ¥ HATPOBAHUE B CYIIEPKUCIION cpele).

4. AJIKeHBbI

TOMOJIOTHYECKHI DA, M30MEPHS M HOMEHKNATYpa. I'eoMerpuueckas H30MEpHUS (Yuc,
mpanc- u Z-, E-Homenknarypa). [Ipupona nBoiHOM cBasu. MosekyyspHbIe n-0pOHTalH STHIICHA.
MeTomBl CHHTE3a: SIMMHUHHPOBAHHE TaIOT€HOBOIOPO/a U3 AIKHIITAJIOI€HUIOB, BOABI U3 CIIUPTOB,
JIETANOTeHUPOBAHUE Guy-JuranoreHankanos. Peaxuus I'odmana, Burrura, crepeoceleKTHBHOE
BOCCTaHOBJICHUE aJIKHHOB.

XuMWYecKHe CBOMCTBA AIKEHOB. Psjl CTAOWMIBPHOCTH AJIKEHOB, BBIBEJAECHHBIA HA OCHOBE
TEIIOT THIPUPOBaHUA. | €TepOreHHOE ¥ FOMOTEHHOE I'MIPUPOBAHHUE ANKEHOB. DIEKTPOGHILHOS
npucoequnenne (Ade). OOmee mnpeacTaBIeHME O MEXaHW3ME DPEaKUWH, T- M G-KOMILICKCHI,
onneBbie HOHBL CTepeo- M peruocenekTHBHOCTE, [Ipapmno B.B. MapkoBHUKOBA, HHIYKTHBHBIA 1
Me30MepHEIH 3ddekTrl. ['anorenupoBanue: MeXaHu3M, CTepeoXuMus. IIponeccsl, COmyTCTBYOIHE
Ade-peaxiusam: COIPSDKEHHOE  IPUCOCJMHEHMWE,  IEPETPYNINHPOBKA  MPOMENYTOUHBIX
KapBOKaTHOHOB, [ WApOranorenMpoBaHue: MOHATHE O OM- U TPUMONEKYIAPHBIX MeXaHW3Max.
I'mopararms. IIpOMBIIUIEHHBII METOX CHHTE3a OSTaHona M npomanona-2. I'mapokcd- H
aTKOKCHMEpKypHpoBanue. MeTaresnc ankeHoB. Perwo- W CTEPEeOCENeKTHBHOE NPHCOEANHEHHE
runpunoB  Oopa.  Permocmenmmdudeckue —THApoOopupyromme — peareHTHL.  IIpeBpamenue
GOpOpraHUYECcKUX COCOMHEHMM B QJIKaHBI, CIHPTEL, alKWIrajoreHumbl. OKUCIeHHe alKeHOB N0
oxcmpanos (IL.A. [Tpuanexaes) u go muoinos 110 Baruepy (KMnOs) u Kpure (OsOs). Crepeoxumus
THIPOKCHIMPOBaHus aikeHoB. O30HONH3 allKEHOB, OKHUCIATENbHOE ¥ BOCCTAHOBUTEIBHOE
pacmienienye 030808, VcuepnpiBarornee okucnenue arkeHos ¢ nomomipio KMnOs mim NazCr207
B YCIOBHAX MeK(A3HOTO Karaiuza. PaJuKambHBIE pPEaKIMH: IMPHCOCAUHEHHE OPOMUCTOTO
Bozoposa 1o Xapairy (MexanusMm), npucoenunenne H2S, RSH u TeTparanoreHMeTaHoB K ankeHam
U aJUTHITBHOE rajoreHupoBanne. MoJieKyspHble T-0pOUTaIN aUIAIBHOrO paauKkana. PanukansHas
M KOOPAWHALMOHHAS (METaIOKOMIIJIEKCHAS) [IOIMMEPH3allis aTKEHOB.



S. AJIKHHBI

[oMororayeckuii psj, HOMEHKIarypa ¥ u3oMepus. IIpupona TpokHOH cBsisn. MeTomsl
CHHTE3a ANKHHOB ¢ IOMOIIBIO PEaKIui OTINEIICHN)S, AIKHTAPOBAHUS TEPMUHAILHEIX AllCTHIICHOB.
[Tomy4yenue areTruiIeHa IMPOIM30M METaHA.

XUMH4eCKHe CBOMCTBA ATKHHOB. DIEKTPO(HIBHOE IpHcoeIMHenNe K ankiuHaM., CpaBHeHHE
PEaKIMOHHON CIMOCOOHOCTH AIKMHOB H AIKEHOB. ['ajoreHMpoBaHMe, THIPOTalOreHUpOBAHHE,
rugpatanust ankuHoB (M.I. Kydepos), mpucoenunenne KapOOHOBBIX KHCIIOT. Boccranosienue
ANKAHOB JI0 Yuc- U mpaHc-ankeHoB. [ uapoOopupoBaHie aIKMHOB, CHHTES albICTH/IOB H KCTOHOB.
CH-KHCIOTHOCTh aneTHIcHA. AIIETHIEHHU Bl HATPHUS U MeIH. Maruuiopranu4eckue IpOru3BOHBIC
anxkuroB (OK.U. Momwy): ux HOIyYeHHUE U HCIIOIB30BAHNUE B OPIaHUIECKOM CHHTE3C.

KOHZeH Al TePMHHATBHEIX AJTKMHOB C KeToHamMM M ambjeranamu (A.E. daBopcKHuH,
B.Penme). Anerwien-anneHoBas m3oMepusanus. CMelieHHe TPOHHON CBA3H B TEPMUHAILHOC
nonoxenne. OKUCITUTENLHAS KOHICHCAIIHS TEPMUHAIBHBIX alIKHHOB B IPUCYTCTBAU CONEH ME/H.

6. AJIKa/IHEeHBI

Tumnst nuenoB. M301apoBanHble, KyMy/IHPOBAHHBIE H COMPSOKEHHBIC JUCHBL Visomepus 1
HOMeHKIaTypa. MeTo/sl cuHTe3a 1,3-AUeHOB: IerHIPUPOBAHHE ANKaHOB, CHHTE3 PaBOPCKOro—
Penre, Kpocc-coueTaHNE Ha METAJIIOKOMITJIEKCHBIX KaTanu3aTopax.

Byrammen-1,3, ocoGenHoctH —crTpoeHHus.  MoneKyispHele — opOHTamH 1,3-1HMeHOB.
XuMHdeckre cBoiictBa 1,3-mueHOB. [anoreHMpoBAaHHE ¥ THAPOTaNoTeHMpoBanue 1,3-IHEHOB.
AJUTHIBHEIN KAaTHOH, ero m-opbutamd. 1,2- u 1,4-IpHCOeIMHEHHE, HEPreTHYeCKuii mpopmis
peaKiyy, TEPMOIMHAMUYECKHH ¥  KWHETHYeCKHH KOHTpOmb. IlomuMepusallus —IMCHOB.
HarypassHbli ¥ cunTeTHYecKHil kaydyku. Peakmus [lunsca — Asbepa ¢ alkeHaMy U alKnHaMHU,
CTEPEOXUMHS PEAKIMH ¥ €€ [IPHMEHEHHE B OPTaHAYeCKOM CHHTE3C. Y4acTHe HU3MINX cBOOOIHBEIX
(HCMO) u Beicmmx 3anonsesHbx (B3MO) opburane#f pearcHTOB B 00pa3oBaHUM TIEPEXOJIHOTO
COCTOSTHHUS PeaKIUH JUCHOBOro cuHTe3a. CTpOoeHHE aijieHa, peaklui NPUCOSIHHCHIS K aJlICHAM.

7 ANMUAKIAYECKHE COeJHHCHHS

[luknoankassl W WX HpomsBomdble. Kiaccumbukanus aIMIUKIOB. OHEPrus HAIPSKCHUS
[MKIOATKAHOB ¥ ee KOJMUECTBEHHAs OIEHKA HA OCHOBAHWM CPAaBHEHMs TEIUIOT 0OpasOBaHHA H
TEIJIOT CrOPaHWs IMKIOANKAHOB ¥ COOTBETCTBYIOMMX AaUKaHOB. THIEI HampsKeHus B
[MKTOATKAHAX M TI0pa3/eeHAe MUKIOB Ha Maible, CPe[HHE NUKIBI B Makponukibl. CTpoeHHe
[UKJIONPOTIaHa, NHKIO0yTaHa, LHKIONEHTaHa, NuKiorekcana. KoH(QOpMalMOHHBIN —aHAIHA3
[UKJIOreKkcana. AKCHAIBHBIE U SKBATOPHAIbHEIC CBS3M B KOH(MOpMAIMK "Kpechao" IHKIOreKcaHa.
KondopMammy  MOHO- M JM3aMEMICHHBIX  TPOM3BOJHBIX  IHMKIOreKcana. Brusiaue
KOH(OPMAIHOHHOTO TONOKEHHS (YHKIMOHAIBHEIX IPYIT HA X PEAKIMOHHYIO CIOCOGHOCTD Ha
IpEMepe peaximii 3aMeeH s, OTIIETICHUS i OKUCTICHHU.

MeToms CHHTe3a LMKIONpONaHa, NukIoOyTaHa #W HX NpomsBomHBX. OcobenHoCTH
XUMWYECKHX CBOMCTB cOeIMHeHMH ¢ TpexwieHHBM nukioM. CHHTE3 COCIMHEHWH psna
[UK/IOMEHTAHA M HUKIIOTeKcaHa, Peakiiny pacimupeHHs U Cy)KeHHs [UKJIA IPU [e3aMHHAPOBAHHA
nepeuynsx ammeoB (FLSI. Jlempsnos). CuHTe3 COeIMHEHUH CO CPefHAM M GOIBIIAM PAsMEPOM
mukia (cIokHOdbUpPHAA W AUMIOMHOBAs KOHJeHcanuu). TpaHCaHYISPHBIC PEAKIMH B CPEAHUX
nukiax. [IpecTaBaeHne o IPUPOIHBIX ITOTHIUKINYECKAX CHCTEMAX TePIICHOB U CTCPOUJIOB.

KapkacHele COSIMHEHNS: aflaMaHTaH, KyOaH, Ipu3Mam, TeTpadpaH.

8. ApeHsl

Konyenyus apomamuunocmy. Apomaridrocts. Crtpoerme Gemszoma. Popmyna Kexye.
Mostekymsipable opouTanmy 6eH3071a. AHHYJIECHbBL, AHHYICHE apOMaTHISCKUE U HEAPOMATHICCKUL.
Kpyr ®pocra. Kommenuusi apoMaTHyHOCTH. [IpaBuino XIOKKeId. APOMATHYECKHE KAaTHOHBI H
annonbl, KOHIEHCHPOBAHHEIE apOMATHYECKHE YITICBOZOPOLL: HadTamwH, GeHaHTpeH, aHTpalleH,
asyieH u Ap. [ eTeponuKIuIecKue STH- U MECTHUYICHHBIE apOMATHIECKHe COeMHEHHs (PO,



dbypan, THO(EH, MAPHIKH). AHTHAPOMATHYHOCTh Ha IPAMEPE LUKIO0yTaMeHa, IUKIIOMPOTICH -
AHWOHA, KATHOHA LHUKIOMEHTaAHeHUIMA. KpPHTEpUH apOMaTHYHOCTH: KBAaHTOBOXMMUYECKHUH
(cpaBHEHME PacUeTHBIX BEIMYAH SHEPrHH JeTOKATH3allMK Ha OJIMH T-3JIEKTPOH), SHEPreTHIeCKHi
(TerTOTHI THAPUPOBAHHS) U MATHUTHBIMN.

[lomydeHre apoMaTHYECKHX YIIEBOJOPOJOB B TPOMBIIIEHHOCTH — KaTAIHTHYECKHH
pudopMunr HedTH, MepepabOTKa KOKCOBOTO Tra3a M KaMEHHOYIOJIBHOM cMoisl JlabopaTopHbIe
METO/IbI CHHTE3a: peaknus Bropua-PurTura u Apyrue peakiui Kpocc-COYeTaHus, alKHIHPOBaHHE
aperoB 1o ®@pupemo-Kpadrcy, BOCCTAHOBICHHE KHPHOAPOMATHICCKHX KETOHOB (peaxus
Kwxuepa-Bossda, peakimst KiieMMerceHa), IPOTOJIN3 apAIMArHUATATOTeHHIOB.

CaoticTBa apeHoB. KaTaluTHYeCKOe THAPHPOBAaHUE apPEHOB, BOCCTAHOBICHHE apeHOB IO
Bépuy, GoToxummuecKoe XIopHpoBanue Gern3ona. Peakimau 3aMelerns BOXOPOJa B GOKOBOH IemH
anku6eH3010B Ha ranored. OKucIeHHe alKWIOeH30/I0B M KOHJISHCHPOBAHHBIX apOMaTHYECKHX
YIJIEBOJOPO/IOB 10 KapOOHOBBIX KHUCJIOT, AbACIHIOB X KETOHOB.

9 Peaknuu 31eKTPO(HILHOr0 3aMeNeHusi B APOMATHIECKOM PALY

Knaccuukamus peakimii apoMaTH4ecKoro smekTpodumpHOro 3amermends. Ofmme
IpEACTaBICHHs O MEXaHW3Me peakluil, KHHETHYeCKWH H30TOMHBM S(dexT B peakiuix
3MeKTPO(UIBHOTO 3aMelleHus Bojopoga B OensonpHoM Konbue. [Ipencrasnenwe o m- # G-
koMmruiekcax. CIPYKTypa MEepeXoaHOro coCTOsSHUS. M30TonHbI 00MeH BOIOPO/a KaK IpoCTerIas
peakius 5TeKTPOQHUILHOTO 3aMelleHus. APEHOHHEBBIE HOHBI B DPEAKIMAX JIEKTPOYHUILHOTO
3aMeleHMs. DBiusHde [PUPOABI 3aMECTHTENs Ha OpPHEHTAlMI0 W CKOPOCTh  PEaKIlnH
SIEKTPOGHIBHONO 3aMeIIeHUsL. DJIEKTPOHOJOHOPHBIC M JJICKTPOHOAKUENTOPHBIC 3aMECTUTENH.
CorjiacoBaHHas ¥ HECOINIACOBAHHAS OpHMEHTAIMS [IBYX WM HECKOJBKHX 3aMECTUTENICH B
apoMaTHIECKOM KOJIBIIE.

Hurposanne. Hutpyronme arentsl. MexaHu3M peakuuy HATpoBanus. Hutposamue Gensomna
W ero s3aMemeHHbIX. HurtpoBanwe wuHadranmwna, Oubeumna u apyrux apeHos. Ilomydenue
nonmuauTpocoeauHeHuil. [ToHaTHE O UNCO-aTaKe ¥ UNCO-3aMCIICHAN B PEAKIUAX HUTPOBAHHUS.

TanorerupoBanue. [‘anoreHUpyromMUe areHTel. MeXaHH3M peakIuy TraJoreHHpPOBaHHUA
apeHOH M MX IIPOU3BOIHBIX.

Cynbdupopanue. Cynsdupyromue areHTEL. MexanmsMm peakiud. KuHeTndueckuit u Tep-
MOIMHAMHYECKHI KOHTPOTh B DEAKIMH CyIb(GUpOBaHHS Ha mpuMepe ¢erHona u HabTamiHa.
O6patumocTh peakiuu cyabdupoBanus. [Ipespamenus CyIbQOrpyIImbL.

Anxunuposanne apenos no @puaeno — Kpadrcy. Ankumupyomue areHTsl. Mexanusm
peakipu. [l0060YHBIE MPOIECCHl — HM30MEpH3AlHs ANKHIHPYIOIEro arcHTa M KOHCYHBIX
npomykToB. CHHTE3 AHApUII- B TPUAPHUIMETAHOB. TPHAPUIMETHIKATHOHBI, aHHOHBI U PaJHKaIbL.
MeTo 16l X TeHEPHPOBAHUS U CTaOMIBHOCTE.

Armnmposauue apeHoB o ®pupemo — Kpadrey. Amumupyromue areHTsl. MexaHU3M
peaKnuh. PermoceneKTHBHOCTh auumupoBanus. @opmuinmposanue 1o [arrepmany — Koxy u
JIPyTHEe POJICTBEHHEIE PEaKIIUH.

10. HyxneoduibHoe apoMaTHYeCKOe 3aMelenue

Ofmme nNpeicTaBIEHHMs O MeXaHW3Me HYKICOOHIBHOTO 3amelleHus. MexaHuzm
OTINEIUIEHUA-TIPACOEIMHEHMST HA TIPHEMEpe IIPeBpaIIeHMs rajoreH6eH3onoB B (EHONLI U
apoMaTHUeCKue aMUHBL Meronsl TeHepupoBaHHA H (ukcauuu nermapodensona. CTpoeHwue
neruapobenszoiia. MexaHH3M —PUCOCIMHEHMA-OTINEINIEHHS SNAT, IIpUMEpbl peakiuid u
aKTUBHPYIOIIEE BIHUAHHE SIEKTPOHOAKLIENTOPHBIX 3aMECTHTENICH. AHMOHHBIC 7T-KOMIIJIECKCDI
MeiizenreitMepa u ux crpoerne. Sn1-MexanusM apoMaTHHecKOro HyKIeo(hUIbHOIO 3aMEIIeHNs B
peaKIuAX THAPO/M3a KaTHOHA apeHua3onns. Mexanmsm Srnl B apoMaTHIecKoM psfty U 0071acTh
ero mpuMeHeHus. IHUIMAPOBaHHe HOH-PATUKAIBHOMN TIeTTH.



11. TajgoreHnpoH3BOIHbIE YII1eBOAOPOI0B
Wzomepus, HOMeHKHarypa. CrocoObl IIONydYeHWs W3 CIOHUPTOB, alKaHOB, aJKEHOB;

3aMEIEHHEM aToMa OJIHOr0 TaJIOTeHa aTOMOM APYroro, XJIOpMETHIHPOBAHHE apCHOB.

Peaknuy HyKIeO(QUIBHOrO 3aMelIeHHs y  HaCBIIEHHOrO aromMa yriepoja B
ATKMITAIOTCHAIaX KAk METOH CO3[aHMs CBS3H YTIEPOI-YIJIEpOJ, YIIIEpoa-a30T, YIIepol-
KHCIIOPOJI, YIJIepoa-cepa, yriepoa-hocdop (moaydeHHe aiKUITIOTeHHIOB, CIUPTOB, THOJIOB,
IIPOCTHIX 3QUPOB, HUTPOCOSAHHEHHI, AMHHOB, HUTPHIIOB, CIIOXKHBIX 9QUPOB U Ap.). Knaccuguxka-
sl MEXAHH3MOB peakIuit HykKieopuinsHOro 3amernesns. OCHOBHBIE XapakTepucThku Snl, Sn2
peaxiuii. DHepreTHIecKuii MpoYuIL PeaKItuii.

Peaknuu Sn2-Tuma. KuHETHKa, CTEpeOXHMMHs, BaibieHOBckoe obpamenue. [lomarwe o
HYKICODMIBHOCTH. BIMsHME TPUPOABI pajdKana M YXONAIEH TpyIibl cyGcTpara, NMPHPOIE!
HYKJIEO(HITBHOTO areHTa M PACTBOPATENS Ha ckopocTs Sn2 peakrwit. [Tparman JKMKO.

Merox MexdasHOro mepeHoca W €ro MCIOJIb30BaHHE B OPraHMYECKOM CHHTe3e. Peakuuu
Sn1-trma. KuHeTrKa, CTepeoXHMus, 3aBECHMOCTD SN 1 TIponecca OT IIPHPO/IbI PauKaia, yXOIseH
IPYNIBL, —pacTBOpUTeNs. KapOOKAaTHOHBI, (aKTOPbl, ONPENENAIOMAE WX  YCTOHYMBOCTE.
IleperpynupoBKH KapGOKAaTHOHOB. MeToIsl TeHepupoBaHHs KapOokatnoHOB. IlonsTtme 00
MOHHBIX I1apax.

12. Peaxuun 3JIMMHHHPOBAHHUS

Peaxuuy SIAMHHMPOBAHUSA, O- W P-dnuMunupoBanue. Kiaccudukanus MeXaHW3MOB [3-
smumunmposarus: E1, B2 u Elcb. Hanpasnenue smavunuposanus. [Ipasuna 3atinesa u ['opmana.
CTepeoXuMus TUMAHUPOBAHNSA: CUn- U aHmMu- SMAMHHUPOBAaHKE. BInsHue IPHPOJBI OC-HOBAHMU
¥ yxojsuielt Tpynmsl Ha Hanpasienne oTiemenns. Korxypenmusa nponeccos E2 u Sn2, E1 i Sxl.
DaKTOpEI, BIUAIONME HA 9Ty KOHKYpeHIHIO. VICIonb3oBaHWE peakiuil [-3IMMUHEPOBAHHS B
rajoreHajikaHax Ui CHHTE3a AalKEHOB, JWEHOB W AalKWHOB. Bimgawme KOH(MOPMAIHOHHOTO
[IOJIOKEHUsA (YHKIMOHATBHBIX TPYIIl B IUKIOATKaHAaX HA MX PEAKIMOHHYIO CIOCOOHOCTH Ha
IpUMepe peakini 3aMeIeH s, OTIIETICHAS.

Peakuuu o-3IMMHHHpOBaHMA. [ eHepupoBanue kapbeHos. KapOempr — wacTumbl ¢
JIBYXKOODJAMHHPOBAHHBIM aTOMOM yriepoza. IIpucoepnHeHHe CHHIVIETHBIX W TPHUIIIETHBIX
kap6enoB k ankenam. [lonstue o kapberonnax. BzaumoelicTre KapOSeHOHIOB C ATKEHAMH.

BaauMopeiicTBHe TanoreHaqkaHoB ¢ MerauraMu (oOpasoBaHWe peakTHBOB I'puHbipa,
peaxnus Bropua).

BUHUITAIOTEeHH/ 16l KAK COEMHEHHS C IOHWKEHHON MOIBUIKHOCTLIO aTOMAa rajIoreHa.

13.  Mera/ul00praHuYecKHe coeTHHEHUs

JluTuit- ¥ MarauiopraHiyecKie coefMHeHus. MeTo/Ibl CHATE3d: B3aNMOICHCTBHE MeTalIa
¢ ankun- wim apwiranorenunamu. [Ipencrasnenne o mxanre C-H KHCTOTHOCTH YTIEBOAOPOMOB.
CrpoeHme peakTuBoB ['puHBsApa, paBHOBecHE ¢ quankunvaraieM (ypasaenue B.Illnenka). Jluruii-
¥ MAarHMAOPraHMYecKHe COCIMHEHHUs B CHHTE3¢ YIIE€BOJOPOIOB, CIMUPTOB, albACTHIOB, KETOHOB,
kapGOHOBBIX KUCIOT. JIAKWI- U AHApPHIKYIpaTel. Ilomydenue U NIpEMEHEHHE STHX KOMIUICKCHBIX
COENIMHEHMH JUIsS CHHTE3a TPEAETbHBIX YITIEBOAOPOMAOB, IHUEHOB, CIHMPTOB, HECHMMETPUYHBIX
KETOHOB W B PEaKIMsX COIPSKEHHOTO IIPUCOSNUHEHMS K O, -HEHACHIEHHBIM KapOOHHIIBHBIM
COETUHEHHSIM,

14. I'npoxcunpon3BOAHbIE YI/IEBOI0POI0B

OnHOATOMHBIE  COUPTHL | OMOJNIOTWYECKHH psfl, KiaccHQHKarms, HM30MepUs H
HOMEHKJIaTypa. MeTO/Ibl MOJy4YeHus: H3 aJKeHOB, KapOOHMIBHBEIX COSAMHEHMH, TaJloreHaKaHOB,
CIIOKHBIX 3(QHUPOB U KAPOOHOBBIX KHCIIOT.

Caotictea ciiuptoB. CrupThl, kak ciaadele OH-kucnoter. CiupThl, Kak OCHOBaHHS JIBIOH-Ca.
3amelnenre THAPOKCUIBIION TPYIIEl B CHUPTaX Ha rajores (Moj AeHCTBHEM IaJoreH0BOI0POJIOB,



rajjoreauios Gocdopa, xIopuctoro THoHMIA). MexanuzMmel SN1, SN2, 1 CTEpEOXUMHAS 3aMEIICHHUS,
TUAPHIHBIE MEPErpPYINUPOBKY  KapOOKaTHOHOB  (PETPONMHAKOIMHOBAS — IIEPErPYNIUPOBKA).
Jeranparamus couproB. OKACIERHE NEPBUYHBIX CITHPTOB /10 AIBJIETHAOB H KapOOHOBBIX KHCIOT,
BTOPHYHEIX CIIUPTOB — IO KETOHOB. Pear¢HTE! OKMCIIEHUS HA OCHOBE XPOMOBOTO @HTH/pUAA U
JBYOKHCH Mapranua. MexaHH3M OKUCICHUS CIIUPTOB XPOMOBBIM aHI HIPHJIOM.

JlByxatomuble crmupThl. Metonasl cuHTe3a. (CBoMcTBa: OKHCICHHE, alMIMPOBAHHE,
nerunpatamus. OKHCIUTENEHOE pacineruienre 1,2-11omoB (Ho/1Has KUCIO0Ta, TeTpaaleTar CBUHIE).
TIMHAKOMHOBAs NEPErPyIIIHPOBKa.

Mdenonpl. MeTomsl TOMyYEHHs: INEJIOYHOE IUIaBICHHE apeHCyIb(QOHAHOB, 3aMelleHue
rajioreHa Ha THPOKCHIL, THPOIIM3 CONeil apeHauasonns. KyMomsabl ciocol moiydenus pexona
B IIPOMBIIIUIEHHOCTH.

CsoiictBa (ernonos. ®enonel xkak OH- xucnors.. CpaBHEHHE KHCIOTHOIO XapakTepa
(eHOTOB U CIMPTOB, BIUSHHAE 3aMECTHTENeH Ha KHCIOTHOCTh (eronoB. O6pasoBaHie IPOCTEIX
crnoxHBX 2(GupoB QeronoB. Peaknum 3meKTPOQUIBHOrO 3aMEIIeHHs, B apoMaTHIECKOM SIpe
(beHONIOB: raloreHnpoBanie, CyTb(QUPOBaHNE, HUTPOBAHHE, HUTPO3HPOBAHUE, COUETAHUE C COILMU
IWa30HMs, AIKHIMpOBaHWE ¥ aunuimpoBanue. Ileperpymmuposka @puca. KapOokcummpoBaHue
dbenonaToB menouHbIx MeTawios 1o Konsbe. @opmunuposanue (penonos o Peiivepy — Tamany,
MeXaHM3M 00pa3oBaHus CAIMIIOBOrO anpaeruaa. P@opmummposanue (henonos mo Buibcmainepy.
TleperpymmmupoBka aLtioBbix a¢upos deronos (JI. Knsiizen). Oxkucnenue (peHoIOB, B TOM 4YUCIC
IPOCTPAHCTBEHHO 3aTPyAHEHHBIX. [IoHATHE 00 APOKCHIBHBIX pajuKaiax.

15.  IlIpoctsie 3¢pupsl

ITpocteie 5Gupsl. MeTOBI MOMydeHHs: peakius BHIbiMCOHA, alKOKCUMEPKYpPHpOBaHHE
AIKEHOB, MEXMOIIEKYIIApHAs IeTHApATalHs CITHPTOB.

CroficTBa NPOCTHIX 3(GUPOB: 00pa3oBaHWE OKCOHHMEBBIX COJICH, PACHICTIIICHHE KHUCIOTaMH.
I'naponepoxcubl. [lonydenue u CBOMCTBA O-raoreH3¢upos. BuHHIOBEE SQUpPBI HX MOTyYeHHE
(3 aleTHIIeHa U O-TaIOreH3HPOB)

Kpayu-3¢upsl [lonydenne i mpuMeHEHHE B CHHTETHYECKOH IPAKTHKE.
Oxcupansl. Croco6sl 1OJTydeHus. PacKphITHe OKCHPAHOBOIO WMKJIA II0J JACHCTBHEM

5IEKTPOPHUIBHEIX U HyKIeO(GUILHEIX areHTOB.

16. AJIBAErdabl 1 KETOHBI

Msomepust ¥ HOMEHKIATypa. MeETO#Bl TOJIy4YeHHs AabJCTHIOB M KETOHOB CIIMPTOB,
IIPOM3BOHBIX KAPOOHOBBIX ~KHUCIOT, AIKEHOB (030HONH3), IKUHOB (THAPOOOPHpPOBAHHE,
ruparanus o KydepoBy), Ha OCHOBE METQLIOPraHMYECKUX COEIUHCHWH. ALWINPOBaHWEC H
(OPMHTHPOBAHHE ApPOMATHYECKHX COeIMHeHHH. [IpombInenHoe moxydenne (opMablernia,
areTanbaeruaa (Bakep-mpouecc) ¥ BBICIINX aJIbIETHI0B (THAPOGHOPMHUIHPOBAHHE).

Crpoenne KapOOHUIIBHOMN TPYIIIIBL, €€ HOISPHOCTh ¥ MOJSAPU3yeMOCTh. Biusiue IpAPOIE! 1
CTPOEHMS pauKala Ha KapOOHHIBHYIO aKTHBHOCTE.

Xumuueckue cBoiicTBa. OOIMe IIPEJCTABICHHS O MEXaHW3Me HYKICO(QHIBIOro
TIPUCOEIMHENNS 110 KapOOHWUIBHOM TPy albJIErHi0B ¥ KeTOHOB. KHCIOTHBIA M OCHOBHOH
karanu3, KHcinoTHOCTE 1 OCHOBHOCTE KapOOHUIBHBIX COEIHHEHH.

Kero-ecHonbHAs Tayromepusi. EHOMM3alks albJerHa0B K KETOHOB B  PEaKLUAX
raJloreHUPOBAHMUS, H30TOITHOr0 0OMeHa BOJOPO/Ia M palleMHU3allii ONITHYECKH aKTHBHBIX KCTOHOB.
Kuc-TOTHBIM B OCHOBHOW KaTajk3 3TUX PEaKIIvi.

Kero-eHompHAs TayToMepus KeTOHOB, 1,3-mukeToHOB u 1,3-keToadupos. Bimsnune
CTPYKTYPHBIX (PaKTOPOB ¥ IPHUPOJIEI PACTBOPHTEIS HA MOJIOKEHHE KETO-CHOILHOIO PaBHOBECHS H
3aBACHMOCTh ero oT cootHomenus C-H u O-H KACTIOTHOCTH KeTOHA W eHona. J[BodCTBeHHAas
PEaKIMOHHAs CIOCOBHOCT EHONATHOHOB. MIHTepIpeTanys JaHHbX B pamkax npuHimna KMKO.
AJKATMPOBAHUE U ALMIAPOBAHNE EHAMUHOB.



AJTBI0TBHO-KPOTOHOBAs KOHAECHCAIMS ATBIETH/I0B M KETOEOB B KHCJIOH H INEI0YHOM cpefie,
MeXaHM3M peaknui. HampaBneHHas ampJo/bHas KOHJIEHCAIMsS PA3sHOUMEHHBIX aJIbJETHIIOB C
HCIIONb30BAHUEM JTHTHEBBIX, DOPHBIX €HOJSTOB M KPEMHHEBBIX 3GHpoB e¢HONOB. KommeHcarws
ATBJETUIOB W KETOHOB C MAJOHOBBIM B(QUpPOM W [PYTMMH COCIMHEHHAMH C aKTHBHOW
METHJICHOBOH TPYIIOH. AMHHOMETHIHPOBAHWE albJErHI0B U KeToHOB (Manuux). Bensounosas
KOHJIEHCAIHSL.

BoccranoBneHue anbOerdgoB M KETOHOB 10 CIIMPTOB, PEareHTBl BOCCTaHOBIICHHS,
Boccranosienne C=0 rpymms no CHa-rpymmst: peakiun Kixuepa-Bonbsa u Knemmencena. Hos-
paluKanbHas IMMEpPU3AIHs albJeTHI0B H KeTOHOB. OKUCICHHE albIeTHI0B, PEAreHTHI OKUCIICHHUS.
OkuclieHre KeTOHOB mepkucnotamu 110 baitepy — Bemmurepy. [lucmponopri@oHHpOBaHHE
anpaerunos no Kaununmapo (npsmast ¥ IepeKpecTHas PeaKIuh).

o,B-Henpenenbnepie albieTH/IBI U KETOHBL MeTozB! OTy4eHus: KOHJIEHCAllMK, OKUCIICHHE
QUIMIOBEIX cruproB. CompsikeHue KapOOHWUIILHON TPYNNBI C ABOMHOH yIJIEpOA-YIIepoaHOH
cBsi3b10. Peaxiuu 1,2- u 1,4-pucoeiHHENHs TUTHAOPTaHAYSCKIX COSIMACHNIH, TPHAIKUIO0paHOB,
IHATKAT- ¥ JHAPHIKYTIPATOB, AMHHOB, IMAHUCTOTO BOAOPO/IA, TaloreHoBOA0po/1oB. ConpsKeHHOe
IIPUCOEIMHEHUE CHOIITOB ¥ eHaMHHOB (MuXasJib).

BoccTaHOBIEHHE O, B-HENpeIeNbHbIX KapOOHHIBHBIX COSTUHEHHUH.

17 Kap6oHoBbie KHCJIOTLI H HX TPOH3BOJHbIE

Knaccugpuxayus, nomenxiamypa, usomepus. MeTOIbI CHHTE3a: OKHCICHHE IIEPBHYHBIX
CNIUPTOB ¥ AQIBJErUI0B, AIKSHOB, AJKMHOB, AIKHIOSH30JIOB; T'HAPOTM3 HHTPHIIOB H JIPYTHX
IPOM3BOHEIX KApGOHOBBIX KHCIOT; CHHTE3 Ha OCHOBE METANIOOPTaHWYECKHX COCIMHCHHH,
CHHTE3BI HA OCHOBE MAIIOHOBOTO M aleToykcycHoro 3¢upos. Ilomyuenre MypaBbHHOM KHCITIOTHL U
YKCYCHOM KHCIIOT.

Crpoenue KapGOKCHIBLHON TpymIbl U KapOokcmmaThoHa. PH3MKO-XHMHUYECKAE CBOWCTBA
KHCNIOT: ACCOLMALS, JUCCOMHManys. KUCIOTHOCTh, €€ 3aBUCHMOCTh OT MHIYKTHBHBIX 2(deKToB
3aMeCTHTeNeH, OT XapaKTepa ¥ MOJIOXKEHHs 3aMeCTHTE/IeH B aTKHIBHOM erd 1 OeH30JIbHOM sfIpe.

["anorenuposanue kucior mo 'emo — @omprapay — 3emunckomy. [luponnTiyeckas
KeTOHHM3aIHUs, SMEKTPONU3 cojeil KapOoHOBEIX KucnoT 1o Konsbe, aekapOOKCHIHPOBAHHE IO
XYHCIIUKKEDY.

Tanoeenaneudpudet. TlonydeHne ¢ MOMOIIBIO rajoreHunoB (ocdopa, THOHWIXIOPHIA,
OKCAHIXIOpH a, Genzomnxiopuna. CBOMCTBA: B3aMMOISHCTBHE C HYKICO(HIBHBIMU pPeareHTaMu
(BoJIa, CITMPTHL, AMMHUAK, aMUHBL, THIPA3HH, METaI00praHuIecKue coeiunenys). Boceranoserne
0 anbAeruioB MO0 PO3EHMYHIY M KOMIUICKCHBIMA THAPHIAMH METallIoB. B3amMomedcTBHE
IMa30MeTaHa ¢ raJoreHaHTHAPUIaMU KapOOHOBEIX KHCIOT (peakiusa Apaara — Difcrepara)

Anzudpudrei. MeToIsl TONydeHus: JeTHpaTalis KHCIOT ¢ ToMonieio P20s u ¢ranesoro
QHTHIPHIA; AIUIMPOBAHKE COJEH KapOOHOBBIX KHCIOT XJIOpaHIHApHAaMu. Peakuuu aHTHApHIOB
KucIoT ¢ Hykneohunamu. Peaxnus Ilepkuna.

Kemen. [Tonyuenue u cBOHCTBA.

CnooicHwie 3¢pupbt. MeTosl omydeHns: dTepuduKanys KapOOHOBBIX KHCIOT (MEXaHU3M),
AI[AIIMPOBAHWE CIIMPTOB W HX AIKOTOJIATOB AlMITAlOTEHHIAAMA W AHTHIPHIAMH, ATKHIAPOBAHHE
KapOOKCHUIIATHOHOB, PEaKI[y KHCIOT C JMA30METAaHOM, alKOrojNu3 HWTPUIOB. MeTonbl CHHTE3a
IUKTAYIECKUX CIIOKHBIX 3UPOB — JIAKTOHOB. Peakuuy CIOXHBIX 3QUPOB: THAPOIH3 (MEXAHU3M
KHCTIOTHOTO ¥ OCHOBHOIO KATAJIN3a), aMMOHOJINU3, TTepesTepuduKalms; B3anMOEHCTBHE C MarHuii-
M JTHTHAOPraHMYECKHMH COCJUHECHUSMH, BOCCTAHOBJIEHHME JO CHHPTOB M  AIbJACTHIOB
KOMIUIEKCHBIMA ~ THAPUIaMH ~MeTauIoB; cioxros¢upHas (JLKnaizen) wu anmnowHOBas
KOHJICHCAIMH. :

AneToykcycHblf 3QUp W €ro HCIOIb30BaHHE B cuHTe3e, KeTo-eHOmbHAs TayTOMEpH:
5¢upos 1,3-kerokuciaory 1,3-AuKeTOHOB, aMOMIEHTHBIA XapaKTep EHOISATHOHA.



Amuowr. Crpoenue xapOaMOWITBEHOH TPyNITEL, MeTOMBI OMyYeHNs: alMIupOBaHIe aMMUaKa
¥ aMUHOB, ITUPOJIM3 KapOOKCHIATOB aMMOHUSI, THPOIIN3 HUTPUJIOB, IIEPETPYIIITHPOBKA OKCHMOB 110
Bexmany. CuHTE3 IMKIMYECKUX aMHIOB — JIaKTamMoB. CBOWCTBA: 'MIPOIH3, BOCCTAHOBICHUE 10
AMMHOB, Jerujparanus amuzoB. [IOHATHE O CEKCTETHBIX IeperpynnupoBkax. IleperpynmupoBKu
JL.Todmana, T.Kypumyca. B3aumoelicTBie aMII0B ¢ a30THCTOH KHcI0ToH (peaknus byso).

Humpunst, MeToIpl TIONy4YeHUs: AeTAApaTays aMuIoB kuciot (¢ momompio P203, SOCL,
POCI3), ankumipoBanne nuaHuauoHa. CBoicTBa: I'MAPOJH3, AMMOHOJIA3, BOCCT@HOBJICHHE 10
AMHHOB, B3aUMOJIEHCTBHE ¢ MarHmWii- W JIMTHHOPraHWHYEeCKUMH coequHeRuavH. Peaknus Purrepa,
obpazoBaHHE UMHIATOB.

ITpousBoIHbIE YTOIBHON KUCIOTHI: QOCTeH, MOYEBHHA U €€ TPOU3BOJIHBIE, IQHUPEI yroIBHOH
KHCTOTHI, H30LMAHATHE], YpETaHbl, ceMHWKapOasuj, KcaHTOreHaThl llomyderHwe W OCHOBHBIC
CBOMCTBA.

JIBYXOCHOBHBEIE  KHCJIOTBL ~ MeToasl  CHHTe3a:  OKMCIHMTENIbHOE  pacIienyeHue
IUKI00NeDUHOB M [MKIMYECKHX KETOHOB, OKHCICHHE MOJHAIKWIOEH30/10B. [ IaBHBIE
Tpe[CTABMTENA: IIABeieBas KHCIOTa, MMUITHIOKCATAT B CIOKHOIQUPHON KOHICHCALUH.
MarnoHOBass KHCIOTa: CHHTE3Bl ¢ MAJOHOBBIM 3(upom, peakmms Muxasmsa, KOHICHCAIUH C
ampaerunamy  (Kuépenarens). SIHTapHas KHUCIOTA, €€ AHTMAPHN, HMHA, N-OpOMCYKUMHUMHZ.
AmunuHoBas Kucjota. KougeHcanus Jlukmada, ANWIOWHOBasS —KOHJAeHcauus 3(HPOB
AUKAapOOHOBBIX KHCIOT KaK METOJI CHHTE3a CPEIHUX B MAKPOIUKIIOB.

draneBas W TepedTaseBas KHCIOTHL, IPOMBIIUICHHBIE METOAB! NONydeHus. DraneBbii
AHTHAPHU, QTATUMUI K €20 HCIONB30BaHUE B CHHTESE.

o.,p-Henpenenpabie KACTOTEL. MeTONbl CHHTE3a: JETHApATAlHs [-OKCHKHUCIIOT, peaKius
Kuépenarers, peakiys Burtura, peaknus IlepkrHa, CHHTE3 KOPUYHEIX KUCIIOT.

Peaxuuu npucoemuaerns no aeoinoi C=C-cps3u. CTepeoxumus IPUCOeIMHEHHS TaloTeHa
¥ THAPOKCHUIIMPOBaHHS epkucioTamu 1o Barmepy (KMnOs).

@ymapoBasi 1 MaJeWHOBAsA KUCIOTHL.
AnetneHAKapOOHOBAasE KACIOTA.

18.  XwuHoHBI

[Monyuenue o- u n-6er3o- W HaGTOXMHOHOB. CBOHCTBA XMHOHOB: IIOJYYCHHE MOHO- H
IMOKCUMOB, IPHUCOEAMHEHHE XJIOPUCTOTO BOIOPOJA, aHWIHWHA, YKCYCHOIO aHI'MIpHW/a, CIIHPTOB,
peaknust ¢ gueHamu. CONOCTaBIEHWE CBOWCTB XMHOHOB H  O,(-HENpPENENLHBIX KETOHOB.
BoccTaHoBNEHHE XHHOHOB. XJIOPaHHJ, €0 MWCIONIb30BaHME MU OKUCIEHHS W IIOIyYCHWME.
Xunrugpon. Kommrekcer ¢ mepenocom 3apspa (KII3). Cemmxunonsl Ilonsrue o6 aHHOH-
panukanax. [ HMAPOXWHOH Kak HHTHOUTOpD CBOOOIHO-paIMKANBHBIX peakiui. AHTPaxXWHOH:
HOJIy4eHHe, TIPeCTaBIeHie O CBOMCTBAX U NPUMEHEHHE, AJIM3apHH.

19.  HurpocoeanneHus

Hutpoaikanbl. MeToabl CUHTE3a K3 AIKAITAIOTCHHI0B (aMOMICHTHBIH XapakTep
HUTPUTHOHA), HWTpoBaHwWe ankaHoB 10 KonopamoBy. Crpoenne HuTporpymmsl. CsoiicTa
HATPOAIIKAHOB: KHCIOTHOCTh U TayTOMEPUs HUTPOATKAHOB, PEAKIIMM HUTPOAIKAHOB C a30THCTOM
KHCJIOTOM, TaloreHamM#, KOHJEHCAllHs ¢ KapOOHHUIIBHBIMH COEIMHEHHMAMH, BOCCTAaHOBJICHHE B
aMHHEI. TayToMepHs HUTPOAIKAHOB.

ApoMaTHYeCKHe HUTPOCOESIUHEHNSI. BOCCTaHOBIEHHE HUTPOAPEHOB B KHUCJIOH H INEI0YHOA
cpene. IIpoMexyTOYHbIE MPOMYKTHl BOCCTAHOBJEHHS HHTPOTPYINBLl (HHIPO30COCIWHEHHS,
ApHMJITHIPOKCUIIAMAHEI, a30KCH-, a30- W THIPa30COeIHHEHHs). BeH3uAnHOBasS NeperpynmupoBKa.
BoccTaHOBIIEHHE OHOM HUTPOIPYNHBI B MOJMHUTpoapeHax. OGpa3oBaHuWe KOMILIEKCOB C Iepe-
HOCOM 3apsja.



20. AMHHBI

Kmaccudukanus, n30Meprs, HOMEHKIaTypa aMHHOB. MeTOBI TOJy4eHUS: alKHIHPOBAHHE
aMMuaka ®W amMuHOoB 1o lobdmany, Qrammvuga kamus (['abpusib), BOCCTAHOBICHUE
a30TCOJEPKAIUX ~ IIPOM3BOJAHBIX  KAapOOHHIBHBIX — COSIMHEHHH M  KapOOHOBBIX — KHCJIOT,
HETpOCOSIMHEHNH, ankuiasuos. [leperpynmuposku [opmana u Kypuuyca. BoccranoBHTETBHOE
aMHHHPOBAHHE KAapOOHWIBHBIX COEIMHEHWH. BsaumonedcTBHE aNbACTHIOB W KETOHOB C
dopmuarom ammonus (Jleitkapt).

CTpoeHHe aMHHOB, XHMHUECKHE CBOHCTBA. AMHHBI KaK OCHOBaHHS. CpaBHEHHE OCHOBHBIX
CBOMCTB MNEPBUYHBIX, BTOPUUHBIX, TPETHYHBIX anmM(paTHYeCKHX M apOMaTHYECKHX aMHHOB.
BiusHME Ha OCHOBHOCTH AMMHOB 3aMECTHTENed B apoMaTHYecKOM szpe. AJKWIHPOBaHHE H
AIAIAPOBAHAE aMHHOB, TepMHYECKOE pA3JIOKeHHE THAPOKCHIOB TETPAANKHIAMMOHUA IO
Todmany. Unentndukanys u pa3aeieHne NEPBUYHBIX, BIOPHIHBIX U TPETHIHBIX aMUHOB C TIOMO-
mpio 6ersoncynbhoxiaopuna (mpobda Xuncbepra).

B3auMo/ieiicTBHE TIePBUYHEIX, BTOPAIHBIX H TPETUIHEIX amu(aTHdecKux i apOMaTHIECKAX
AMHHOB C Aa30THCTOM kucioTod. OKuCIeHHE W TalOTeHHpOBaHHME aMMHOB. Peaknuu
5JIEKTPOGUIBLHOTO ~3aMelieHuss B OCH30JIbHOM fIpe apOMaTHYeCKMX aMWHOB, 3allluTa
AMUHOTPYTITIEL.

21. JImazocoeqUHEHH

O6ume npeicTaBieHus 00  anmu(aTH4ecKHX — JMA30Coe/MHEHMsX.  Jlmasomeran,
JIMa30yKCYCHBIH 3(up, 0-THa30KapOOHMIBHBIE COSTUHCHHA.

ApoMaTHYecKue [ua30coeMHenHms. Peakuuu IuasoTHPOBAHMA IEPBHIHBIX apoMaTHve-
CKHX aMHHOB. Y CIOBHS IHa30THPOBAHKS B 3aBUCHMOCTH OT CTPOeHHMs aMuHa. MexaHu3M, Ipupo/ia
HATpPO3Upylomero aredta. CTpoeHHEe W yCTOHUMBOCTH COJNCH MA30HHMA. KucimoTHO-0CHOBHEBIE
DaBHOBECHS C YIaCTHEM KaTHOHA apeHANa30HHU.

Peaknuy MUA30COCAMHEHHN ¢ BBIIEICHHEM a30Ta: 3aMeHa JHa3orpynnbl Ha THAPOKCHII-,
ranoreH-, NHaH-, HETPOTPYIIY M BOAOPOA. Peakiu apHiIHpoBaHHA apOMATHIECKHX COCIUHEHHH
conmsvu apenuasonus (I'omGepr).

Peaxnuu guazocoeqUHEHHM Oe3 BBIICIECHMS a30Ta: BOCCTAHOBJICHHE 0 apUirHIApasvHOB,
asocoueranue. A30COdeTaHHe KakK peakmus ONeKTPOQHIBHOIO — 3aMelleHHs. A30- H
JIAA30COCTABIITIONINE, YCIOBHE COUSTAHNS C aMHHAMH M QEeHOIaMA. A30KPaCHTEIH.

22. TIereponukianyecKue CoOeHHEHH

Kiraccudukaryst reTepoykiIoB, HOMEHKIIATYpa.

Tlamusnentpie apoMamuyeckue 2emepoyuiisl ¢ 00HuM 2emepoamomom. Pypar, muogen,
nuppon. Cuntes u3l,4-nukapGoHUNbHBIX coequnenuit (Ilaame—KHOpp), cuHTE3 NHPPOJIOB 10
Kuoppy, B3auMHbIe Tiepexoisl (peaknus [Opresa). ApomarnysocTs. MonexysapHEbIe m-opOuTau
[STHYIEHHBIX APOMATHUYECKHX TETEPOLHKIOB ¢ OIHAM IeTepoaroMoM. Peakiin aeKTpodHIbHOTO
3aMelleHns B ISTHUICHHBIX APOMATHYECKMX TIETEpPOLMKIAX: HHTPOBaHWE, CylbQUpOBAHHE,
ranoreHupoBanue, GopMUIHPOBaHKE, auIIpoBanne. OpUeHTAIMS SIEKTPOPHIBHOTO 3aMeIICHHUS.
Peakiyu, XapakTepu3yIolie GypaH Kak JTHeH.

Hndon. CuHTe3 IPOM3BOMHBIX HHAONA W3 (eHmIruapasHHa u keronos(Pumep). Peaknum
31eKTpO(GHILHOTO 3aMEIEHHs B MUPPOIBHOM KOJIbIe HHOTA: HATPOBAHHE, (DOPMHIMPOBAHHUE,
rajoreHupOBaHHE.

Ilecmuunennvie . apoMamudeckue 2emepoyuKivl ¢ OOHUM 2emepoamomom. Ilupuoun,
xunonun u usoxunonuyr. CHHTE3 XUHONMHA ¥ 3aMEIIECHHEIX XUHOIMHOB U3 aHUIMHOB 110 CKpaymy u
Jle6uepy — Mumaepy. ApOMaTWYHOCTh IHPHUIMHA, MOJEKYISPHBIC T-OpOMTANH IHpPHIAHE,
[TupuaMH ¥ XHHOIMH KaK OCHOBaHWA. Peakiuu mUpHIMHA M XMHOIMHA C AIKAITAIOTCHUIaMH.
OKJCIeH e W BOCCTAHOBICHHUE IUPUIMHA M XWHOINHA, PeakIiy 371eKTPOQUIBHOTO 3aMEIIeHNs B
[UPHIAHE ¥ XMHOJTWHE: HUTPOBaHuUe, cynbduposanue, rajorenupopanne. N-OKuCk nUpUIAHA 1



XMHOJIHHA W WX WCIIOJB30BAHHE B peakIimMu HUTpoBaHHsA. HykneoQuabHOE 3aMEIIEHHE aTOMOB
BOZIOPOJIa B TIPH/IMHE U XHHOIMHE B PeaKIuaAX ¢ amuzioM Harpus (Ununbabun) v GeHMIIHTH-CM.
AKTHBAIHS METUIILHON TPYNNEl B 2- ¥ 4-METHIMHPHIAHAX W XHHOJUHAX. 2-MeTHIIUPHANHEL 1
XUHOIIMHBI KaK METHJIEHOBBIC KOMITOHEHTBI B KOHICHCALUAX C allbICTHIAMH.

23. AMHHOKHCIOTHI, NENTHABI H 0eTKU

HomeHkiaTypa aMHHOKACIOT. [IpHpogHBIC aMHHOKUCIOTEL XHUpPalbHOCTh aMUHOKHCIIOT,
00pasyrolux IPOTCHHBL. KHCIOTHO-OCHOBHEIE —CBOMCTBA, aM(OTEPHOCTH  AMHHOKHCIIOT.
UsosmekTpudeckas Touka. CHHTE3BI O-aMHHOKHMCIOT M paseNieHHe paleMUYecKux (opM.
CpoifcTBa AMHHOKHCIIOT; TI0 @AMUHOTPYIINE, KapOOKCHITY, OKHCICHAE aMUHOKHCI0T. HoMeHkIiaTypa
mentuioB. OCHOBHBIE TPHMHIAIBI CHHTE3a IIOJIHMICNTHIOB; 3allHTa aMHHOTPYNIBI M aKTHBAIHA
kapGoxcunpHOM rpynmbl. TBeproQasbii cuHTes menTHAOB. OOmue NPHHIHUIE! ONpPEIEICHAS
CTpOEHHUS ENTHAOB i 6enKkoB. [lepBidHasi, BTOPUYHAS U TPETHYHAS CTPYKTypa OelKoB. [Tonsrue o
bepmenTax u GepMEHTATHBHOM KaTalln3e.

24.  Yraesoasl

Momnocaxapuowr u nonucaxapuovt. KnaccHpuKamms H CTEPEOXUMHSA MOHOCAXapHU/IOB.
Anb1038I (TBI0TPE03EL, ANBAONEHTO35I, AlbIOTEKCO35I) U KeT03bl. CTEPEOXHMUS AIBI03 U KETO3 B
npoexmusax ~Pummepa. llukiaMdeckue IONyalleTald —anbOrekco3 -  TVIIOKONMPAHO3Bl A
rmokodypanossl. o u B-Anomepel. Popmymsr Xeyopca s aHOMEPHBIX MOHOCAaXapHhIOB.
TayroMeprss NMKIMYECKHX H OTKPHITBIX (OpM B pacTBOpax MOHOCAXapHJIOB, MyTapOTallhs
roKo36L. Kondopmanuu nupanosHoro nukia. Peaxiun MoHocaxapuioB. [lonyaenue riMKo3uI0B
KkaK o0coGoii (opMbl IMKIHMYecKHX areraneil. CHHTE3 MNPOCTBIX H  CIOXKHBIX 3(HPOB
MoHOcaxapuoB. OKHCIeHHE alb03 10 albJOHOBBIX KUCIOT, TAKTOHU3ALHUS AlTbIOHOBBIX KHUCIIOT.
VcueprbIBalonnee OKHUCIEHHE MOHOCAXapHAOB HOJMHOM KucinoToH. OOpasoBaHHE 03a30HOB TIPH
B3aMMOJCHCTBHN ¢ (eHwiruapasuHom. CuHTe3 MOHOcaxapuiaos mno Kumnanu-Quiepy u
nerpanais mo Bomo-Pyddy.

Iucaxapumel (OWO3BI): MagbTO3a, NEI00MO03a, nakTo3a, caxaposa. Ilomucaxapuisl-
EJUTI0JI03a H KpaxMall.

Hyxneunosvie xuciomei, HyKIEHHOBBIE OCHOBaHHMS, HYKICO3HIBl W HYKICOTHIEL
Ilepsuanas crpykrypa JJHK u PHK. Hykneornmmsii cocras JIHK n PHK. Broprunas crpykrypa
JTHK. Bronoruyeckas ¢pynxuus JHK. Bugst PHK u ee pois B cuntese Genka.

25. @usnueckne H GUINKO-XHMHYECKHE METObI HCC/ICOBAHNS B OPraHAY€ECKOil XHMHAH

Undpaxpacaas crexrpockonus. IIpupona MK crexTpos, crmoco0sl uX H300paxeHud,
XapaKTePUCTHYECKUE YACTOTHI IOTJIONICHHUS.

DnextponHas crekrpockonus. [Ipupojia CIEKTPOB, THIIBL SJNCKTPOHHBIX IEPEXOIO0B, HUX
SHEpreTHYeCKHe  XapakTepucTHKH. IloHATHE 0 XpOMO(OPHBIX — IpYHIHPOBKAX, crocod
nzobpakeHuss Y@ CIEKTPOB.

CriekTpsl TPOTOHHOTO MAarHUTHOTO pe3oHaHca. [Ipupoia, OCHOBHBIC XapaKTEPHCTUKH:
XUMHYECKHH CABHUI, MHTEHCHBHOCTH, MYJILTUIIJIETHOCTH CHIHAJIOB MPOTOHOB; CIHH-CIIMHOBOE
BlaumoneicTeue. Crextpockormus SIMP BC, myneTusmepras crexkrpockomus. OIHOMEPHBIE U
JIBYMEPHBIE METO/IBI CIIEKTPOCKOITHH.

Macc-criekrpoMeTpus. OCHOBHBIE HPUHIHIEI, MONEKYIAPHBIH HOH, W30TOIHBII COCTaB

HOHOB, OCHOBHBIC ITYTH @pamem‘auun BaKHEHIIHX KJIaCCOB OPraHHIeCKHX COeTUHEHUH.
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