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[TPOTPAMMA
KaHIUJAaTCKOr0 3K3aMeHa 110 Hay4YHO# criennanbHOCTH 1.4.3.
«Opranudeckas XUMUsD» (OTPacib HAYKH - TEXHUYECKUE)

Pasznen 1. 3aKOHOMEpPHOCTH CTpPOEHHSI H PeaKUHOHHOIO MOBeJeHHs
OpPraHHYecKHX COeJHHEeHHH

1. XuMuueckas CBSI3b M CTPOSCHHE OpraHuyecKUX CoeIMHEHU N

1.1. CoBpeMeHHBIEe TPEACTABICHUS O MPUPOJE XUMHYECKOH CBSI3U.DJIEKTPOHHBIE
NpencTaBleHUss O TIpupoae cBsA3ed. Tumbl cBs3eli B OpPraHMYeCKOH XHMHH.
'ubpugusanus aroMoOB yrjepoma M a30Ta. ODJEKTPOHHBIE  3(M@EKTHI.
DJIeKTPOOTPULIATENIBHOCTE aTOMOB M rpynn. OCHOBHBIE ITOJIOXKEHHS KBaHTOBOM
XHMMHH. ATOMHBIE U MOJeKyIspHble opbutanu. Metog MO Xiokkens u Gonee
CTpOrHe KBaHTOBO-XMMHYECKHe MeTonbl pacyera. Teopus BosMymeHHi MO.
Bo3myImienuss TepBOro M BTOPOro nopsiakoB. MHIEKCHl  peakIMOHHOMR
crocobHOCTH. MeTon rpaHMYHBIX OpOuTaned. 3apsfoBbIi ¥ OpOWTANBHBIA
KOHTPOJIb OPraHUYECKUX peaKlIHii.

1.2. Crepeoxumus. IIpocTpaHCTBEHHOe CTpPOEHHE OpPraHUYeCKHUX MOJEKYI.
[IpocTpaHCTBEHHOE B3aUMOJIEMCTBHE HECBSI3aHHBIX aTOMOB M TpYII, BaH-AEp-
BAaJlbCOBBI paaunychl. [ToHsTHEe 0 KOH(bOpManuu MOJeKyabl. Bpalenue BOKpyr
CBSI3eH: BETMYMHBEI M CHMMETpHUsS IOTeHLHUaNIbHBIX OapeepoB. DakTopsl,
ompeeNsione 3Heprul0 KoHpopmepoB. BiusHue 3PQeKToB compskeHHs Ha
crabunbHocTe  KOHpopmepoB.  Homenknarypa  koHdopMepoB.  Yriosoe
HalpsDKEHWe U Jpyrue THIIBl HanpsKeHUs B LUKIWYECKUX CHCTeMax.
[IpocTpaHCTBeHHOE CTpOEHHE 3THUJICHOBBIX M JAHEHOBBIX cucTeM. HomeHkiatypa
reomeTpudeckux uzomepon. Kondopmaius 1MeHOB U TPUEHOB. ATPOIIOU30MEpHSl.
DHaHTHOMEpPHUS. ACUMMETPUS U XUPAIbHOCTh. DKBUBAJIEHTHbIE, JHAHTHOTOIIHEIE U
IAacTepeOTONHbIe TPYIIILI; UX MPOSIBIIEHHE B XMMHUYECKOM IOBEJeHUH MOJIEKYII B
XHpaJIbHBIX U aXHpaJbHBIX cpefax U crnekrpax SIMP. HoMeHnknaTypa onTu4ecKux
aHTUNoa0B. HeyrieponHele aToMbBl Kak LEHTPhl XHpanbHOCTH. (CrnocoOkl
MOJY4YEeHHUs] M pas3fielieHHss 3HaHTHOMepoB. OnTHueckass YUCTOTa U METOHBI €€
onpenenenus. OnpeneneHre aOCONIOTHOH W OTHOCUTEIBHOW KOH(QUIypauuu.
[ToHsiTHE O IUCIIEPCUU ONTHYECKOTO BpallleHHs! U KPYTOBOM JUXPOHU3ME.

2. OCHOBHbIE TUIIBI OPraHUYECKUX PEAKIIMI U MX MEXaHU3MBI
2.1. HyxneopunbHoe 3ameleHve B anudarudeckoMm psaxy. Mexanusmsl SNI u

SN2, cMewaHHbIH MOHHO-TIAPHBIA MeXaHW3M. BiusHHe CTpYKTypbl cyOcTpara M

IIOJIIPHOCTH paCTBOPHUTEIIA HA CKOPOCTH U MEXaHHU3M pEaKIIHH.




2.2. HykneodunbHoe 3aMelleHHe NPH KPaTHOH YIJIepOA-yIrIepOIHOH CBA3H M B
apoMaTHIecKoM siape. THIIMUHBIE MEXaHU3MBI HyK/ICO(MUIBHOIO 3aMELICHHUS Y sp’-
rHOPUIHOTO aToMa yriepojd. BUHMIBHEIH KaTHOH. MOHO- U OMMOJIEKYISApHBIC
mpoLeccH HyKieo(HJIBHOro 3aMelleHHs B apoMartuueckoM psay. Karamms
nepexoaHpIME MeTaiaMid. HykiaeopuabHOe 3aMelleHHe B HHUTPONPOH3BOAHBIX
Gemsona. HykneoduapHOE 3aMelleHie BOAOPoIa (BUKapHO3HOE 3aMeIleHHE).

2.3. DnexTpoduibHOE 3aMelleHre y aroma yriepoja. MexaHu3Mbl 3aMelleHHus
SE1, SE2, SEi. Hyxieo®uibHbI KaTalu3 3J€KTPOQHIBHOTO 3aMEILEHHUS.
Briusiaue CTpYKTYphl cyOcTpaTa U 3Q@eKToB cpelibl Ha CKOPOCTh U HanpaBleHHE
peakuuii. 3aMemieHne y OJe()HHOBOrO aroma yIJepoAa U B apoOMaTH4eCKOM
konblle. I eHepupoBaHue 31eKTpOGHIBHBIX peareHToB. [IpaBuna opueHTalluy U HX
MOJIEKYJISIPHO-OpOUTANbHAS HHTEPIIPETALIUS.

2.4. Peakuyy 3JIMMHHHpPOBaHus (OTIIEIIeHHMs). MeXaHu3Mbl IeTepOTMTHYECKOro
snumuHupoBanus Bl u E2.  CrepeosnekTpoHHble — TpeOoBaHMA U
crepeocnienuduyHocts  npu  E2-anuMuHupoBaHud. — Tepmudeckoe — CHH-
3TUMUHUPOBAHHUE.

2.5. IlpucoeawHeHWe 1O  KPaTHBIM  YIJIEPOJA-YIJTIEPOAHBIM  CBA3AM.
DnexTpodHiIbHOe npucoennHenne. CHIbHbIE U clabble 371eKTPO(HUIbI, MEXaHU3M
H CTePeOXMMHsI IPUCOEJMHEHHs, PEeruo- M CTEpPEeOCEIEKTUBHOCTh pEeaKLHil.
[lpucoenuHeHHe K CONpPSHKEHHBIM cHcTeMaM. KaTnoHHas noNMMepH3alus
onedunos. HykieodunbHoe npucoeuHeHHe M0 KpaTHBIM cBsi3saM C-C. MexaHu3Mm
nporecca. BiusHUe CTPyKTYphl HykiIeoduna u cyberpara H 3Q(QeKToB cpelbl Ha
CKOPOCTH M  HampaBlieHHe peakuud. Peaknms  Muxasna.  AHHOHHAs
MOJIUMEPHU3aLHs OJIe(UHOB.

2.6. HykneopuinpHOe IpUCOeAMHEHHE K KapOOHHIIBHOW rpyIIe: NMPHCOeNHHEHHE
OCHOBAHHMH, BKIIKOYas KapOaHMOHBI, METAVIOPraHUYECKUX COeIMHEHMH. Peakuus
Anpu. KucioTHBIE ¥ OCHOBHOH KaTanu3 INpuUcoelvHeHHWs. EHomusarms
aNbIeTUOB U KeTOHOB. MexaHu3M 3Tepu(UKAIIMK KUCIIOT U IOTy4YeHHEe aleTajleq.
KoHneHcanuyu KapOOHWIBHBIX COeOMHEHHMH, KapOOHOBBIX KHCIOT M HX
Mpou3BOAHBIX. HykieopuiabHOEe NpHCOEAMHEHWE K anbl- MU KeTHMHHaM H
KapOOHMIH- MMMOHHEBBIM HOHaM (peakius Mannunxa). 2.7. PanukanbHbele H HOH-
pagyKaabHblE pEaKIMU IPUCOEIMHEHMs, 3aMeIleHHs U 2IMMHUHUpoBaHus. LlenHpie
pajukaibHble  peakuud.  IlomuMepusanus, — TelOMepH3alus,  peaKlHH
aBTOOKHUCIEeHHU. MIHMHOUTOPBI, HHUIIHATOPB! U IIPOMOTOPBI LIETHBIX PEaKIHM.

2.8. MonekynspHble peakuud (LHUC-TpaHC-U30MEpH3allMs, pacmaj MOJIEKYJ,
pa3MbIKaHHEe LIUKJIOB).

2.9. JIBoWicTBeHHAsi peaKIIMOHHAs CIIOCOOHOCTb W TayTOMEpPHS OpPraHUYeCKHX

coenuHenui. IIpOTOTPOIHBIE W CHUrMATpONHbIE INeperpynnupoBky. IIpaBuio




Kopubmoma. Kero-eHonpHOe paBHOBecue. HuTpocoeaMHEHHS M HHUTPOHOBEIE
KHUCJOTBI, HUTPO30COEeAMHEHUS U OKCUMBI. MeTajutoTponusi.

2.10. OcHOBBI (OTOXHMHHM OpTraHUYECKUX coequHeHUH. CHHIVIETHBIE H
TPHUIIETHBIE COCTOSIHUS, bayopecueHIus U docdopecueHLus,
HHTepKOMOHWHAIIMOHHAsE KOHBepCHs. OCHOBHBIE THUITBI (DOTOXMMHYECKUX PEaKLIHUi.
SIBnenue GporoxpoMusMa.

3. ITpUHUIMOBEI COBPEMEHHOIO OPraHUYECKOTrO CHHTE3a W YCTAHOBJIEHHS CTPOCHHS
OPraHUYeCcKUX COeIUHEeHU N

3.1. Bpibop onTUManbHOro IyTH CcHHTe3a. [IpHMHIUI pPEeTPOCHHTETUYECKOIO
aHanmu3a. JIuHeliHble W KOHBEpreHTHble CXeMbl CHHTe3a. CHHTOHBI H
CHHTETHYECKHE OJKBHBAJEHThl. 3ammra (YyHKIUOHAIBHBIX TIpynn. Meroasl
BBEJCHHS U yAAJICHUs 3allUTHBIX IPYIIIL.

3.2. OcHOBHBIE ITyTH ITIOCTPOEHHS YIJIEPOJHOIO CKeJIETa.

3.3. MeTomas! BBeIeHUS BaXKHEUIIMX (PYHKUMOHAIBHBIX IPYII U IIyTH IIEPEX0OAA OT
OJHUX (PYHKLHUH K IPYTHUM.

3.4. DieMeHTOOpraHHYeCKHe coeauHeHHs (npou3BojHBIE (ocdopa, Oopa,
KpeMHHMsI, MeIH, JIUTHS, MarHus, OJioBa) B OpPraHHYEeCKOM CHHTE3e.
MeTanioKOMIUIEKCHBIH KaTalus.

3.5. MHcnonp3oBaHHe - XUMHYECKMX M (DU3UKO-XMMHUYECKUX METONOB IJId
YCTAaHOBJIEHHS CTPYKTYphl Opranudeckux coeauHenui. Cnexrtpockonus SIMP,
OINP, konebaTenbHass U 3IEKTPOHHAS CHEKTPOCKONUS, Macc- U XpOMaro-macc-
crieKTpoMeTpus. ['a305KUIKOCTHAS U XKHAKOCTHAsI XpoMaTorpadus, HOHooOMeHHast
U TelblIpOHMKAIOMAas Xpomartorpadus, 3yeKTpodope3. PeHTreHOCTpyKTypHBIi
aHanu3 1 neKkTpoHorpadus. Pedpakromerpus.

3.6. OcobenHoctd 00OpyIOBaHMS ¥ METOJMKH IIPOBEIAEHHS peakuuid B
rerepoda3HbIX M reTeporeHHbIX cucTeMax. CoBpeMeHHBle MeToAbl 00paboTKH
pEeaKIMOHHBIX Macc, OYMCTKU U BblAeseHus npoaykros. [Iposenenue peakuuii Ha
TBEpIBIX HOCUTENX. [ [pUHIIUIIEI KOMOMHATOPHOM XUMHUH.

3.7. Texuuka 6€30MaCHOCTH U IKOJOTHYECKHE MMPOOJIeMbl OpraHUYeCKOro CHHTEe3a.
«3eneHas XuMHs». TepMOXHUMHUS OPraHHYECKHUX peakiiid. TeroBoii B3pbIB.

Pazgen II. CuHTeTHYecKHe MeTOAbI B OPraHHYeCKOH XHMHHH XHMHYECKHe
CBOMCTBA COeIHHEHHH

1. AnkaHsbl

1.1. MeTonasl cuHTe3a: THAPUPOBAHKE HEINPEeAeIbHBIX YIJIEBOJAOPOIOB, JIEKTPOIIH3
coneii kapbonoBbix kuciaoT (Komebe), BoccraHoBrneHue KapOOHHIIBHBIX
COEeIUHEHUH.




1.2. Peakuuy alKaHOB: TaJloreHUpOBaHue, cyIbdoxnopupoBanre. CeneKTHBHOCTh
PaIMKAIBHBIX PEAKLMA U OTHOCHUTENIbHAs CTaOMIBHOCTH AJTKWIBHBIX paJHKaJIOB.
Tepmuueckuii u KaranuTiHdecKuit kpekuHr. 1.3. [uknoankansl. MeTobl cHHTE3a U
CTpOeHHEe ILMKIIONPONAaHOB, LMKJI00YyTaHOB, LUKIONEHTAHOB H IHKJIOTE€KCaHOB.
CHHTE3 COeJIMHEHMH CO CPEIHHUM pa3MepoM IHKIa (allMIOMHOBasA KOHIEHCALU:).
Tunel HaNPsDKEHUS B LUKJIOAJIKAaHAX U MX MOJpa3fesieHHe Ha Mallble, CpeHHUE U
Makporukiael.  KOoH(pOpMaluMOHHBIM  aHalWM3  LHMKJIOreKCcaHa, MOHO- H
IU3aMelleHHBIXIIMKIIONeKCAHOB; aKCHAIbHbIE U 9KBAaTOPHAJIBHBIE CBA3M. BiusHue
KOH(OPMAITHOHHOTO TOJOXKeHHUs! (YHKLIHOHAIBHBIX I'PYII Ha HX PEaKIHOHHYIO
CIIOCOOHOCTE B Psiy TPOM3BOAHBIX LMKJIOreKcaHa Ha IIPUMEpPe peakUHuH
3aMEILEeHMs, OTILEIUIEHHUS U OKUCIIEHHUS.

2. ATKEeHBI

2.1. Merobl CHHTE3a: 3JIUMUAHUPOBAHHUE rajoreHoBOJ0POJ0B U3
AIKWITAJIONeHHIOB, BOABI W3 cHnUpToB. CHHTE3 aJKEeHOB H3 YE€TBEPTHYHBIX
amMonueBeix coseii  (Codman), N-okuce#t TperuuHbix amuHOB (Koym).
CrepeocelleKTHBHOE BOCCTAHOBJIEHHE alKUHOB. CTepeOCeIeKTUBHBIN CHHTE3 IIHC-
U TpaHc-ankeHoB u3 1,2-muonoB (Kopu, Yuntep). PernocenekTUBHEIN CHHTE3
ankeHoB = w3  rtoswaruapasoHoB  (Illamumpo). Peakuus  Burrura — Kak
pernocnenuduueckuil . MeTron cHHTe3a ainkeHoB. OCHOBaHHSA, HCIOJb3yeMBIE B
peakiy. CTaOMIH3UpOBaHHBIE U HecTaOWIM3UpOBaHHbIE HIKIABL CTepeoXummus
peakiuu. XeMOCelneKTHBHOCTh peakuud Burrura. Ilomyyenume s¢upos
ankuwidochoHoBeIx KUCIOT (Muxasinb-ApOy30B) U UX HCIOIb30BAHHE B CHHTE3E
ankeHOB (BapuaHT Buttura-XopHepa-OMMoHca). O01acTs NPUMEHEHHUs pEaKLIHH.
2.2. Peakuuu  anKeHOB: 3JeKTpOoUIbHOE  IPUCOEIUHEHHE  TaJIOreHOB,
raJloreHOBOJIOPOZIOB, BoAbl. [Ipomeccer, comyterByromme AdE-peakuusm:
COTIPSDKEHHOE TPHUCOeIUHEHNE, THAPUIHbIE U alIKUIbHbIe MUTPALUi. [ UIPOKCH- 1
aIKOKCUMEpPKypHpoBaHHe. Permo- #  cTepeoceeKTHBHOE IMPUCOEIHUHEHHE
ruapunoB 6opa. Peruocnenuduueckueruapodbopupyromue arenTsl. [IpeBpamenue
OopopraHHYecKHX COeMHEHUH B alTKaHbl, CIIUPTHI, alIKUIragoreHuasl. OKucieHne
ankeHoB 10 okcupaHoB (IIpunexaes). Lluc-ruApOKCHIMPOBAaHHEATIKEHOB I10
Barnepy (KMnOD u Kpure (OsO;). OkucieHue alkeHOB TaJlOT€HOM B
IPUCYTCTBHHU comnen cepebpa: uuc-(Bynsopr) %1 tpaHc-(IIpeBo)
THAPOKCHWIMpOBaHWe. PanukanbHbple  peakUMM  alKEeHOB:  IPHUCOEIHHEHHE
OpoMHCTOrO BOAOpOJAa IO Xapally, CEepoBOJOPOAa M THOJIOB. AJIIHIBHOE
rajorenupoBanue 1o Llurnepy. BHyTpuMonekynsipHas paguKalbHas LUKIA3ALN

6-raJIoreHalIkaHOB ~TIpH  AeicTBHUM  TpuOyTHIONOBOrUapuaa. ['ereporeHHoe
THAPUPOBAHHME: KATAM3aTOPhl, KaTAIUTUYECKHE sAbl. [ MApOreHonu3 cBs3el
YIJIepOa-reTepoaroM. [ OMOreHHOE THAPHUPOBAaHUE: KaTalu3aTOpbl, MEXaHHU3M.




PeruoceneKTHBHOCTh FOMOT€HHOTr0 ruapupoBaHus. [IpucoequHeHHE CHHITIETHBIX
U TPHUILUIETHBIX KapOEHOB K aJIKeHaM.

3. ANKWHBI

3.1. MeTtonsl CHHTE3a: OTIIEIUIEHHE TajJOreHOBOJLOPOAOB M3 JIMIallor€HUIOB,
peakuus 1,2-muruapa3oHoB ¢ okcuaoMm prytd (II) u TerpaaneraToM CBHHIA.
VenoxHeHHe YIIIepOJIHOrO CKeJleTa allKWHOB: PeakUdH alueTUICHHIOB HaTpus H
Me[l{, MarHHHOpPraHuYeCKUX MPOU3BOAHBIX alKUHOB. KoHIeHcanus ajnkuHOB-1 ¢
KeToHaMu U anbaeruaamu (@aBopckuid, Pemne).

3.2. Peakuuu ankuHOB. ['ajloreHUpoBaHUE, T'MAPOTaJION€HUPOBAHHE, THApATALIU
(Ky4epoB). AueruieH-alieHoBas u3omepusauus. CMelleHHe TPOMHOH CBS3U B
TepMHHAIBHOE ToNoXeHue. OKUCIMTENbHAas KOHAEHCAlWs TEepMHUHAIbHBIX
AJKHHOB B IIPUCYTCTBHU COJIEH MEIH.

4. AnKaaueHsbl

4.1. Meronsl cuHTe3a 1,3-IHeHOB: JErMAPUpPOBaHHUE  AJIKAHOB, CHHTE3
dasopckoro-Pernrie, kpocc-coyeTaHWEe Ha METAJIOKOMILICKCHBIX KaTalu3aTopax.
4.2. Peakuuu 1,3-11MeHOB: raJloreHUPOBaHKE U THAPOTaJOreHUpoBanue, 1,2- u 1,4-

npucoenunenre. Peakuus Jluneca-Anpnepa ¢ aJKeHaMHd U aJKHHAMH, €€ THIIbL:
kapbo-peakuus, rerepo-peakuus. JlueHsl u aueHoduibl. Karaaus B peakuuu
Iunbca-Anpaepa. CTepeoXuMusi  peakUHu.  PerroceleKTHBHOCTh  [4+2]-
[UKJIONPHUCOEIMHEHHUS B CIIydae HECHMMETPHYHBIX THEHOB U JUEHO(HUIIOB.

5. CnupThl ¥ IPOCThIE 3(DUPEI

5.1. Meroasl CcHHTE3a OJHOATOMHBIX CIIHPTOB: M3 AJKEHOB, KapOOHHIIBHBIX
COeIMHEHHH, CIIOXKHBIX 2(UPOB U KapOOHOBBIX KUCIIOT.

5.2. Peakiud OIHOATOMHBIX CIHUPTOB: 3aMELEHHE TIHAPOKCHIIBHOW TIpYIIEBl B
CIIMpTax Ha rajioreH (moj AeicTBHEM raJoreHoBOJIOPOIOB, rajloreHu10B Gocdopa
U XJIODUCTOI'O THOHHIIA). PeareHThl perno- ¥ CTEPEOCEIEKTHBHOTO 3aMELICHHUS
(komrutekcbl  TpudeHundochuHa C  TajoreHaMd H  YETBIPEXXJIOPHUCTHIM
yriuepoaom). erunparanust cnupToB. OKUC/IEHHE TEPBHYHBIX H BTOPHYHBIX
CNUPTOB. PeareHTHl OKHCIEHHS Ha OCHOBe coemuHeHHH xpoma (VI), muokcuupa
Maprasia u aumetuicyibdokcuna (Meroasl Moddera u CsepHa).

5.3. Meroasl CHHTE3a M peakiWHd [IBYXaTOMHBIX CHHUPTOB. OKHCIHTENBHOE
pacmeniedye  1,2-1@onoB  (MOAHAs ~ KHUCIOTa,  TeTpaalleTaT  CBHUHLA).
[TuHakoNMMHOBAs MIEPETrPyIIUPOBKA.

54. Mertonsl  cuMHTe3a  NPOCTBIX  3¢upoB:  peakuus  BunbsiMcoHa,
AJTKOKCUMEPKYPHUPOBAHHUE CIIMPTOB.




5.5. Peakimu NpOCTBIX 3(GUpOB: 00pa3oBaHHE OKCOHMEBBIX COJIEH, PACIICIICHHS
KHUCIIOTaMH.

5.6. I'upponepokcuasl. KpayH-3QUpbI, HX M0Jy4YeHHE 1 IPUMEHEHHE B CHHTE3E.
5.7. Oxcupanel. CriocoOpl monydeHus. PacKpbiTHe OKCHPAaHOBOrO LKA I10]
IeHWCTBHEM 21eKTPOMUIIBHBIX U HYKICO(QHUIBHBIX areHTOB.

6. AnpIeruabl 1 KETOHBI
6.1. MeTtoapl NOIy4YeHHs aAlbJETHIOB M KETOHOB: M3 CIHPTOB, MPOH3BOAHBIX
KapOOHOBBIX KHCJIOT, AIKEHOB (030HOIH3), alKUHOB (runpobopupoBaHue), Ha
OCHOBE METaUIOPraHu4IeCKUX COeIHHEHHH. AUMTMpOBaHHE U
GopMHUITHPOBaHHEAPEHOB.

6.2. Peakuui aJbJerHI0B M KETOHOB: IPHUCOEIHMHEHHE BOBI, CIIMPTOB, THOJIOB.
1,3-JluTMadbl ¥ MX MCIIONb30BaHHe B opraHudeckoM cuHrese. OOpaienue
nomsipoctd  C=O-rpynmsl. Ilomydenue OUCYIbGHUTHBIX MPOHU3BOIAHBIX 1
LMAHTHAPHHOB. B3amMoneHcTBHe albAernjoB M KETOHOB ¢ unuaamu docdopa
(Burtur) u cepel. BzaumojeidcTBue anpIeruiioB M KETOHOB C a30THCTBIMH
ocHoBaHHAMH. IleperpynmnupoBka bekmana. BsammozeiicTBue anbIeruioB H
KETOHOB C META/NIOPraHUYeCKUMH COeJHHEHUsAMH. EHAMUHBI, UX aJKMIHPOBaHUE
M alWIMpOBaHHe, AJIBIOJIBHO-KPOTOHOBAs KOHIEHCALMs aJbJAETHI0B M KETOHOB
KaKk MEeTOJ YCJIOKHEHHs YIJepogHoro ckeyera. HampaBieHHas allbI0JIbHAS
KOHJIEHCAI[MsT Pa3HOMMEHHBIX aJbJErHI0B C HCIOJIb30BAHUEM JIMTHEBBIX U
KpeMHHUEBBIX 3(GHpoB eHooB. Konaencalus anbIeruioB 0 KETOHOB ¢ MaJOHOBBIM
5bUpOM ¥ JPYIHMH COEIWHEHWSIMM C aKTHBHOH METHIEHOBOH TpYyINIOH
(KueBenarenb). AMHHOMETHJIMDOBaHHE allbJCTHAOB M KETOHOB (MaHHHX).
BensouHoBasi KoHpeHcalus. KouaeHcauus ¢  HHUTpoankaHamu  (AHpH).
BoccTaHoBIEHHE ANIBIETH/I0OB U KETOHOB 10 CIIUPTOB, PeareHThl BOCCTAHOBJIEHHUS.
Jle30KCUreHUpOBaHHe AaJbJETHIOB W KeToHOB: peakuun Kiemmencena u
Kwxkuepa-Bonbda. OkucieHde anbIerduoB, peareHThl OKHciaeHus. OKucieHue
KEeTOHOB HaaKucIoTamu 1o banepy-Buimurepy.

i K3D6OHOBBIB KHUCJIOTHBI U UX IIPOU3BOJIHBIC
7.1. MeTonsl CHHTE3a KHCIIOT: OKHCJIEHHE IEPBHYHBIX CIOUPTOB U ajJbACTHAOB,
aJIKEHOB, aJIKMHOB, 2UIKI/IJI66H30JIOB, TUAPOJIM3 HUTPWUJIOB H APYTHUX ITPOHU3BOIAHBIX

KapGOHOBBIX KHCJIOT, CHHTe3 Ha OCHOBE METa/UIOPraHHYeCKHX COCNMHEHHMH,
CHHTE3bl Ha OCHOBE MaJIOHOBOI'O 3(pupa.
7.2. Peakuyu KapOOHOBBIX KHCIOT: TajoreHupoBanue 1o ['emo-Domnbrapary-
3enMHCKOMY, IHpONHMTHYEcKas KeToHH3alus, oiekrtponus 1o  Koisbe,
nekapOOKCHMIMPOBaHHUE 110 XYHCIHUKKEDY.



7.3. MeTobl MOTy4YeHUs TPOU3BOAHBIX KAPOOHOBBIX KUCIJIOT: IaJIOr€HaHTUPH/IOB,
aHTHJIPHJIOB, CIIOXKHBIX 3(HUPOB, HUTPUIIOB, aMHI0B.

7.4. Peaknuu TPOU3BOAHBIX KapOOHOBBIX KHUCJOT: B3aUMOJCHCTBHE C
HyK1eoQUIBHBIMH  peareHTamMu  (BoJa,  CHHPTHl,  aMMHaK,  aMHHBI,
MeTaJlJIOpraHu4YecKre coeluHeHus). BoccraHoBNeHHE TralloreHaHTMIPUAOB 10
alperuoB 1o Po3eHMyHIy M  KOMIUIEKCHBIMH TMIPHIAMH  METAJJIOB.
B3auMoeiicTBHe TraJOreHaHTHIPUIOB C JAMa3oMeTaHoM (peakuuss ApHATa-
Oiictepra). BoccTaHoBneHHe CIOXKHBIX 3(QHUPOB 10 COMPTOB M albIETHIOB,
HUTPUIIOB — JI0 aMHHOB W aJbJETHJOB KOMIUIEKCHBIMU TUIPHIAMH METAJLIOB.
MasioHOBasi KHMCJIOTa: CHHTE3bl C MAaJOHOBBIM 3(HUpPOM, peakuus Muxasis,
KoHAeHcauu ¢ anbaerunamu (KueBenarens). CnoskHO3(HpHas U alMIOMHOBAS
KoHAeHcanuu. (OcobGeHHOCTH 3(QHUpPOB [BYXOCHOBHBIX KHCIOT (0OpazoBaHue
KapOOLMKIIOB) B 3THUX peaKLHsIX.

8. CuHTEeTHYECKOE HMCIIOIb30BaAHHUE peaKIun 3JIEKTPODHIBEHOIO 3aMElleHUs B
ApOMATHYCCKOM pALY
Knaccudm}caum pEAKIMK _ apoOMaTHYeCKOro BHEKTDOd)HIIBHOFO 3aMECIIICHHA.

BausHue 3amectuTeneli B O€H30JIbHOM KOJBILIC Ha CKOPOCTE H HAIIPaBJICHHEC

anekTpoduabHOro 3aMeneHus. CornacoBaHHasi ¥ HECOTIacOBaHHas OPUEHTALIHSL.
8.1. HwutpoBanue. Hurtpyromme areHTtsl. MeXaHU3M peakUUH HUTPOBAHMUS.
HutpoBanue GeH3ona u ero 3amemieHHbIX. HutpoBanue Oudenuna, HapTanuHa,

apoMaTHYecKUX aMUHOB U (eHona. [lonyuenue nonuHuTpocoenuHeHuit. Urnco-
aTaka ¥ HIICO-3aMEIlEeHHe B peakUUsX HUTPOBaHHUS. BOCCTaHOBIEHHWE HHUTPO-
TPYIIbl B Pa3IUYHBIX YCIOBHSIX.

8.2. I'amorenupoBanue. ['anoreHupyromuye areHTbl. MexaHu3M rajJoreHUpOBaHHUs
apeHOB U UX IPOU3BOIHBIX.

8.3 CyneshupoBaHue. Cynsdupyromue areHThl. Kuneruyeckut
TEPMOJAUHAMHUYECKUH KOHTPOJIb peakUuu (CyabpupoBanue GeHosna U HadTaTUHA).
IIpeBpaiuenue cyab(OrpyInmsl.

8.4. AnxunupoBaHue apeHoB no Dpuuaemto-Kpabtcy. ATKHIMPYIOUIHE areHTHI.
Mexanusm peakuuu. Ilonuankunuposanue. [1o604YHbBIE MPOLECCH: H30MEPH3ALIKS
ANKUIUPYIOIIEr0 AareHTa W KOHEYHBIX MNponaykroB. CuHTe3: nuapuin- W
TpUapUJIMETAHOB.

8.5. AuunupoBaHHE apeHOB. ALWIHpYIOLIME areHThl. MexaHu3M peakLuu.
PerunocenekTuBHOCTh auuaupoBaHusi. OcoOEHHOCTH alMIUpoBaHHUs (EHOJIOB,
neperpynnupoBka @puca. @opmunnposanue no I'arrepmany-Koxy, ['artepmany

u BunscMmeliepy. O0nacTb NpUMEHEHHUS 3TUX PeaKIui.




9. HutpocoeaMHEHHs] U aMUHBI

9.1. Hutpoankansl. CHHTE3 M3 aJIKWITaJIOreHUI0B. KHUCIOTHOCTE U TayTOMepHs
HuTpoankaHoB. KoumeHcauuss ¢ KapOOHWIBHBIMH COEIMHEHUSIMH (AHpH).
BoccranoBnenue B aMuHBI. [IpeBpaliieHHe BTOPUYHBIX HUTPOAJIKAHOB B KETOHEI
(Mak-Mappn).

9.2. MeToapl IONy4Ye€HHs] aMHUHOB: AJIKUIMPOBAHHWE aMMHaKka MU aMHHOB II0

[odpmany, dranumuga xanus (['aGpuanb), BOCCTaHOBICHHE a30TCOAEPIKAIIMX
NPOU3BOAHBIX  KapOOHMJIBHBIX  COEIMHEHMH U KapOOHOBBIX  KHCIOT,
HUTPOCOeAMHEeHUH, ankmiasunoB. [leperpynmupoBku [opmana u Kypuuyca.
CHHTE3 aMHHOB C TPETHYHBIM alTKHIBHBIM panukanoM (Putrep), B3aumonelcTBue
aNbJeruI0B U KETOHOB ¢ popMuaToM aMMoHus (JleikapT).

9.3. Peakmuu aMHHOB. AJKMIUpPOBaHME MW aLWJIWPOBaHHE. TepMHUYECKOe
pasjoKeHWe THUIOPOKCHAOB TeTpaaldkuiaMMoHusi 1o ['opmany. OxucineHue
TPeTHYHBIX aMMHOB 10 N-okcuaIoB, ux TepMmonus (Koym). Ilonyuyenne HUTPOHOB
w3  N,N-guankunruapokcuamuHoB.  Peakumm — [3+2]-LMKIONpHCOe IMHEHHS
HUTPOHOB (00pa3oBaHUe MATHUWICHHBIX a30TUCTBIX N€TEPOLIUKIIOB).

10. MeToapl CHHTE3a M peaKIIMH apOMaTHYECKHUX F'€TePOLIMKINYECKHUX COeIMHEHUH

10.1. IlsTuuneHHble TeTEPOLMKILI C OAHUM rerepoaroMmoM. @PypaH, NUPPOII,
trodeH. Cunres u3 1,4-nuxkapbonunbHbix coequHenuil ([laane—Knopp). Cunres
nuppoioB o KHoppy u mo I'anuy. Cunre3 3,4-n1u3aMeIlleHHBIX THO(QEHOB IO
XuncOepry. Peakiuu  31exkTpoGUIBHOrO  3aMEIIeHHss B MATHYWIEHHBIX
apoMaTHYeCKHX IeTepoLUKIIax: HUTpPOBaHUe, Cylb(pUpOBaHUE, TAJIOTeHUPOBAHUE,
dopmunupoBanue, anunupoBaHue. Mupomnr. CHHTE3 NPOM3BOAHBIX HMHIONA U3
(Genunrunpasuia 1 ketoHoB (Puuep). CuHTE3 MHI0JIA U €ro NIPOU3BOJHBIX U3 2-
aliaMuHoOTOTyos1oB  (MagenyHr)., Peakuuu 351eKTpo(HIBHONO 3aMeIlleHUs B
IUPPOJIBLHOM KOJIBLE HHA0JA: HUTPOBaHUE, GOPMUIMPOBAHUE, raJIOTeHUPOBAHHE.
10.2. IllecTuwieHHble apoMaTHYeCKHe TIeTepPOLMKIBl C OJHHUM TIeTepOoaTOMOM.
[Tupuaue u xuHONMMH. CHHTE3 MPOU3BOAHBIX NUpuAuHa no ['aHuy . CuHre3
YaCTMYHO  THAPUPOBAHHBIX  IPOW3BOAHBIX  NHpUAMHA  myTeM  [4+2]-
LHMKIONprcoeinHeHus (rerepo-peakuus Junbca—Anpaepa). CHHTE3 XHHONHHA U
3aMEIlEHHBIX XWHOJHUHOB M3 aHuIMHOB no Ckpaymy u [deGHepy—Muuiepy.
Peakuuu nupuauHa W XWUHOJNMHA C ankwiragoreHunamu. OKuciIeHHe H
BOCCT@HOBJIEHHE MUPUAMHA U XUHOJMHA. Peakuuu 31eKTpoQHUIBHOIO 3aMeIeHHS
B MUPHAMHE W XWHOJHWHE: HUTPOBaHHE, CylIb(UpOBaHHE, rajoreHupoBaHue. N-
OKHCH TMUPUAMHA M XUHOJMHA W MX MCIOJB30BaHHE B peaklUd HUTPOBAHHS.

HykneoduiapHoe 3amelleHHe aTOMOB BOJOpOJa B IHPHUAMHE M XUHOIMHE B
peakuusix ¢ amuaoM Harpus (Yuumbabun) u  denunnuruem. 2- u  4-




METUIITHPHANHBI 1 XHHOJIMHBI KaK METHUJIEHOBbBIE KOMIIOHEHTBI B KOHACHCAIMAX C
allbaeTu/1aMHu.
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