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BBenenue

Hacrtosimias mporpamma 0a3upyeTcss Ha OCHOBOIMOJIAraloUIuX pasjeniax
OpraHMYecKOW XHWMHH, BKIIOUas TEOPETHYECKUE MPOOJEMbl CTPOEHUS H
PEaKLMOHHON CIMOCOOHOCTH OpPraHUYEeCKUX COEAUHEHUM, METOJbl CHUHTE3a
OCHOBHBIX KJIACCOB OPTraHUYECKHUX BEIECTB, AHAJTUTUYECKUE METOBI KOHTPOJIS U
UACHTUPUKALMM ~ XUMHUYECKHX  COEAUMHEHUH, UHEOOPMAIMOHHO-TIOMCKOBBIE
CUCTEMBI B OPraHUYECKON XMMUHU, TEXHUKY SKCIEPUMEHTAIbHBIX UCCIEA0BAHUN U
AKOJIOTUYECKHUE aCTIEKThl OPraHNYECKOT0 CUHTE3A.

[Iporpamma pa3paboTaHa 3KCHEPTHBIM COBETOM Bricieil aTTecTallmoOHHON
KOMHUCCHUU MO XUMHUH (IO OPraHMYECKOW XWMHH) MPU y4acTUU MOCKOBCKOTO
rocynapctBeHHoro yuuBepcurera um. M.B. JlomonocoBa, Cankt-IlerepOyprckoro
rOCy/IapCTBEHHOT'O TEXHOJIOTMYECKOTO0 MHCTUTYTa (TEXHUYECKOTO YHUBEPCUTETA)

u Cankt-IleTepOyprckoro rocy1apcTBEHHOTO YHUBEPCUTETA.

I. 3akoHOMEPHOCTH CTPOEHUS U PEAKIMOHHOIO NMOBEeHUsI OPraHUYeCKHUX

coeMHEeH UM

1. Xumuueckasn cea3v u cmpoenue op2anuyeckux cOeOuHeHul

1.1. CoBpeMeHHbIE IPEACTABICHUS O NPUPOAE XUMUYECKON CBS3H.

1.1.1. DneKkTpoHHBIE MPEACTABICHHS O IPUPOAE CBA3EH. Tunel cBs3eil B
opraHudeckoil xumuu. [ 'ubpuan3aims aToMoB yriepojaa 1 a3oTa. DJIEKTPOHHbIE
3¢ exTh. DIEKTPOOTPULIATETLHOCTh ATOMOB U TPYTII.

1.1.2. OcHOBHBIE TOJOKEHHSI KBAHTOBOW XUMHUH. ATOMHBIE M MOJEKYJSIPHBIC
op6utanu. [Ipubnuxenne MO-JIKAO. Meronq MO Xrokkens u 6ojiee CTporue
KBAaHTOBOXMMHUYECKHE MeETOAbl pacuera. lloHATHE O MOTYIMIUPUYECKHUX
METO0/1aX, OCHOBaHHbIX Ha npubmmwkenun Xaprpu-Ooka (MNDO, AM1, PM3 u

ap.). Meroast ab initio. Merox ¢ynkumonana twiotHoctu  (DFT).



Komnpomuccusie  moaxonpl  (JIOKaJW30BaHHBIE  CBSI3M,  THOpUAM3ALUA,
YaCTUYHBIN yUeT JeJIOKaTU3allK 3JIEKTPOHOB Ha MPUMEPE G-T-MIPUOIMKEHNS).
Teopus Bo3mymennii MO. Bo3MmynieHHss NEpBOro M BTOPOrO IMOPSIKOB.
NHpekcel  peakImoHHOM cmocOOHOCTH. Meroa TrpaHUYHBIX — OpOUTANICH.
3aps10BbIi 1 OPOUTATIBHBIN KOHTPOIb OPraHUYECKUX PEAKIIHil.

1.1.3. Tlonstue o pe3oHaHce (CONMPSHKEHUH) B KJIACCUYECKON U KBAHTOBOW XUMUH.
Conpsixenne B meroge MO Xrokkens. Konnenuusa apomarnunoctu. [IpaBuiio
XroKKens. Me30HOHHbIE COeqMHEHNS. AHTHapOMAaTUYHOCTb.

1.2. Crepeoxumus. I[IpoCTpaHCTBEHHOE CTPOECHHE OPraHUYECKUX MOJIEKYII.
IIpocTpaHCTBEHHOE B3aMMOJEHCTBUE HECBSI3aHHBIX ATOMOB M Ipymm, Ban-gep-
BaanbcoBsl pagnychl.

1.2.3. Ilonstue o KoHOpMaUUU MOJEKYIbl. BpaileHue BOKPYr CBS3EH:
BEJIMYMHBI U CUMMETPUSI TOTEHIMAIBHBIX O0apbepoB. DaKTOPHI, ONpenensomue
sHepruto KoHpopmepoB. BnusHue sddexToB compsikeHUs HA CTaOMIBHOCTD
koH(popmepoB. Homenkiatypa koHpopMepoB. YTJI0BOE HANpPSKEHUE U ApyTHE
TUANBl HAOpsDKEHWS B UUKIMYECKHX cucteMax. CpegHue UUKIBL |
TPaHCAaHHYJSIPHbIE B3auMoOJEUCTBUA. MHBEpCHS LMKIOB M a30TCOAEPKAIIUX
COCIMHEHUMH.

1.2.4. Cssa3b KoH(pOpMaLUU U peakuuoHHOH criocoOHocTH. [Ipunnun Kepruna-
l'ammera. CrepuyeckuiiT M CTEPEODJEKTPOHHBIA  KOHTPOJb  PEAKLHUU.
CrepeoceneKTUBHOCTh U CTEPEOCTIELIM(PUIHOCTb.

1.2.5. IIpoCTpaHCTBEHHOE CTPOCHHME JTUJIEHOBBIX U JIUEHOBBIX CHCTEM.
Homenknatypa reomerpuueckux nzomepoB. Konpopmaiys AMEHOB U TPUEHOB.
ATpononzomepusi.

1.2.6. Onantuomepus. ACHMMETPUS U  XUPAIbHOCTb. OKBHUBAJICHTHBIE,
HSHAHTHOTONHBIE U AUACTEPEOTONMHBIE TPYIIIbI; UX NPOSABIEHUE B XUMHUYECKOM
MOBEJICHUH MOJIEKYJ B XUPAJIBbHBIX M axXupaiabHBIX cpemax M crnekrpax SAMP.
HomeHknatypa onTudeckux aHTUIOAOB. HeyriepoaHele aTOMbl KaK LIEHTPBI

XUPAJIbHOCTH.



1.2.7. CnocoObl mTONy4YeHUS U pa3AClICHUs HHAHTUOMEpOB. OmnTHueckas
yuCcTOTa M MeToabl ee omnpeneneHus. OmnpeneneHue aOCONIOTHOM U
OTHOCUTEJIbHOW KoH(purypanuu. [ToHsiTHe 0 AUCTIEPCHUU ONITUYECKOTO BPAIICHUS

U KPpYTrOBOM JUXPOU3ME.

2. Obugue npuHyUNBL PEAKYUOHHOU CROCOOHOCMU.

2.1. Kiaccudukanus peakiuii mo TUIy o0Opa3oBaHMs U pa3pbiBa CBs3EH B
JTMMUTHUPYIOLIECH CTaJNu, [0 TUITY PEareHTa U 10 COOTHOLICHUIO YMCIIa MOJICKYJI
pEareHToB U MPOAYKTOB.

2.1.1. Teopust nEpPEexXOAHOTO COCTOSIHUS. | MIEPNOBEPXHOCTh MNOTECHUUAIBHON
SHEpIuu, KOOpJWHAaTa u AHEPreTUYECKUI npoduiIb pEeaKIuu.
TepMoauHamuueckue mapaMeTpbl akTUBaUMU. KuHETHYEeCKHEe ypaBHEHUS
OCHOBHBIX THUMOB peakiuii. MeTobl SKCIEPUMEHTAIIBHOTO U3YYEHUSI KMHETUKHU
U MEXaHU3MOB peakiui. MeToJ CTallMOHAPHOTO COCTOSHMS  (TIPUHITUII
Bbonenmreiina). [loctynat XsMMoH/IA.

2.1.2. OMnupuueckui (IKCTpaTepMOJUHAMUYECKHUI) TMOAXOA K PEaKIMOHHOM
criocobHocTu. Koppensiiinonnbie ypaBHEHUS, IPUHIIUAT JTUHEHHOCTU CBOOOIHBIX
sHepruii ['m66ca. VYpapHenuss ['ammera u Tadra. CBs3p mapameTpoB
KOpPPETALMOHHBIX YPABHEHUN C MEXAaHU3MOM pPEaKIIUA.

2.1.3. Ipunmun XKXMKO; ero o6ocHOBaHuE Ha OCHOBE Teopuu Bo3myieHuit MO.

2.2. KonuuecTBeHHass Teopusi KUCIOT W ocHoBaHui. Kucnotel bpeHctena u
JIprouca. KucnotHo-ocHoBHOe paBHOBecue. Ilonstue pH. Kunetmueckas wu
TepMOJMHAMHUYECKAsT KUCIOTHOCTh. YpaBHeHue bpencrena. OOmuii
crienuPUIecKuii KUCIOTHO-OCHOBHOM Kartanu3. CynepkuciaoTel. DyHKIUU
KkuciotHocTu. [loctynar ['ammera.

2.3. BrausgHue cpeapl Ha CKOPOCTM W PABHOBECHE OPraHMYECKUX pPEaKIUi.
Cnemuduueckas u Hecrienuduyeckas (YHUBEpcanabHas) coibBaius. KieTounbrit
abdexr. Bomopomnas cBsa3p. Krnaccudukamms u mkansl  apaMeTpoB

paCTBOpHTeHeﬁ. Bnusiaue COJIbBAIlMU HA CKOPOCTH U PABHOBCCUC OPTAHHYICCKHUX



peakuuii. YpaBHeHuss YwuHcTteiiHa u  ['pronBanbaa, Konmens-Ilanbema.
KucnoTHOCTh 1 OCHOBHOCTH B Ta30BOH (haze.

Acconpanys HOHOB. TNl MOHHBIX Map U J0KAa3aTEIbCTBA UX CYIIECTBOBAHMS.
Bnusinue acconuanuy MOHOB Ha HMX PEAKIMOHHYIO CIIOCOOHOCTh. YpaBHEHHE
Akpu.

Mexdasznbiii katanu3. KpayH-a3¢upbl, KpunTasabl, MOJAHAbL, KaTalU3aTOPbI
Mex(aszHoro nepenoca. [lonarue o cynpaMoneKyIsspHON XUMHH.

2.4.  OCHOBHBIE TUIIBI THTEPMEINATOB.

2.4.1. KapOenueBbie HOHBI (KapOokaTHOHBI). ['eHepanus KapOOKaTHOHOB B
pacTBOopax M B Tra3oBoil (aze. BiusHuEe CTPYKTYpHBIX U COJIbBATAIIMOHHBIX
(dakTopoB Ha CTaOMIBHOCTH KapOokaTHOHOB. CTpoeHHe KapOOKaTHOHOB.
[TonsTue o Heknaccuueckux noHax. OCHOBHBIE TUITBI PEAKIMI KapOOKATHOHOB U
00JJaCTH MX CUHTETUYECKOTO MCIOJb30BaHUs. CKeIeTHbIe NMEpEerpyninupoBKH U
TUIPUIHBIE CIBUTH B KApOOKATHOHAX.

2.4.2. Kapbannonsl u CH-kucnotel. Bnusiaue ctpykTypHbIX U 3G (EKTOB cpesbl
Ha cTabuin3anuio kapOaHnoHOB. OCHOBHBIE peaKlMU KapOaHHMOHOB, aHUOHHbBIE
NeperpynnupoBki. AMOMIIEHTHbIE U TOJUACHTHbIE aHUOHBL. KapOeHsl.
DONEeKTpOHHAs] CTPYKTypa, CHUHIJIETHOE M TPHUIUIETHOE COCTOSIHUE KapOEHOB.
Mertonbl reHepalnu KapOEeHOB M MCHOJIb30BAHHE UX B OPraHMYECKOM CHUHTE3€.
HutpeHsl, ux remepanus, CTpOCHHE U CBOMCTBA.

2.4.3. CBoOOaHBIE paguKalbl U HOH-paJUKaibl. MeToabl TeHEepUpPOBAHUS
paguKaioB. OJJEKTPOHHOE CTpoeHHE W (HaKTOpPhl CTAOUIU3AIUU CBOOOIHBIX
paaukanoB. Tumbl cTaOMIBHBIX CBOOOIHBIX paaukagoB. OcHOBBl MeTo0B DIIP
n XIIS. KatuoH- m aHuoH-pagukaibl. MeToJbl T€HEpUpOBaHUA M CBOMCTBA.

OcHOBHEIC PCaKn HOH-pAANKaJIOB. Komriekcsl ¢ IMMEPCHOCOM 3apAanaa.

3. OcnogHble munvl OPZAHUYECKUX PEAKUUIL U UX MEXAHUZMBL.
3.1. HyxkneodpunsHoe 3amenieHue B anudaruueckoM psay. Mexanusmbl Syl u
SN2, cMellIaHHbI HOHHO-NIapHBIA MexaHu3M. BiusHue cTpyKkTypbl cyOcTpaTa u

MMOJIPHOCTU PACTBOPUTCIII HA CKOPOCTU M MCXAHHU3M PCAKIUU. AHXI/IMepHOG
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COJIECTBUE U CHHAPTETUYECKOE YCKOPEHHE, YydYacThe COCEIHUX TpYIII,
NEepPerpynmnupoBKH B XOJ€ HYKIeopuiIbHOro 3amenieHus. KoppensuuoHHbIE
ypaBHeHusa CysiiHa-CkoTTa u JBap/ca.

3.2. HyxkneodunbHoe 3aMelleHre MPpU KPaTHOM yriepoi-yriaepoJHOM CBsI3U U B
apoMaTU4YecKoM siipe. TUMMYHBIE MEXaHU3Mbl HYKJICOPUIBHOIO 3aMEIICHUS Y
Sp’>-TMOPUIHOTO  aToMa  yriepoja. DBHHWIBHBI  KaTMOH. MOHO- W
OMMOJIEKYJISIpHbIE TIPOLIECCHl HYKJICO(DHUIBHOIO 3aMEIIeHHUs B apOMaTHYECKOM
psany. Karanuz nepexoaueiMu Metauiamu. HyxneoduiibHoe 3amenieHue B
HUTPONPOU3BOAHBIX  OeH3zona. HykneodunpHoe  3amelieHne  BOAOPOJA
(Bukapuo3noe 3amemieHue). Kommiekcel Meiizenxeiimepa. HyxneoduibHoe
3aMellleHHe B apOMaTHUeCKuX rerepounkiax. Kune-zamenienue.

3.3. DnektpodwibHOE 3aMelIeHUE Y aToMa yriepoja. MeXxaHu3Mbl 3aMelIeHUs
Sel, Sg2, Sgi.  HykneodunbHbI KaTanu3 3JIEKTPOPUILHOTO 3aMEICHHUS.
Bnusinue ctpykTypsl cydcTpaTa u 3¢ (HEeKToB cpesibl Ha CKOPOCTh U HANpPaBIICHUE
peakuuii. 3amenieHue y ojeUHOBOTO aToMma yriepoja U B apoOMaTHUYECKOM
KoJsblle. ['eHepupoBaHue AeKTpoGUIbHBIX peareHToB. [IpaBuina opueHTanuu u
UX MOJIEKYJIIpHO-OpOUTANIbHAS MHTEpHpeTanus. NEeKTPOo(UIbLHOE 3aMElIeHHUEe
Ipyrux rpyii, kpome Bogopona. Unco-zamemenne. Kunetnueckue n30TONHBIC
3 (HEKTHI.

3.4. Peaknun AIMMHUHUPOBAHHUS (oTwierneHus). MexaHu3Mbl
rereponutuyeckoro snuMmuHupoBanus El  u  E2.  CrepeosnekrpoHHbIe
TpeboBaHus U crepeocnennuPuuHocts npu E2-snumunupoBanuu. Tepmudeckoe
CUH-3JIMMUHUPOBAHUE.

3.5. Ilpucoenunenue 1o KpaTHBIM YTIEPOI-yTriAepOaHBIM CBSI3SIM.
OnektpodwibHoe TipucoeauHeHne. CuibHbIE W ciabble  DJIEKTPOQUIIBI,
MEXaHU3M U CTEPEOXUMHUSI MPHUCOCIUHEHHUS, PErHO- M CTEPEOCEIEKTUBHOCTD
peakuuii. IlpucoenuHeHne K  coNpsbKeHHbIM — cucTemaMm.  KaTuonHnas
nosuMepuzanus osiepuHoB. HyxneodunbHoe mpucoenvHEHHE MO KpaTHBIM

cea3siM C=C. Mexanusm nporecca. BuusiHue cTpykTypbl HyKIeoduia u
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cyoctpata u 3(PEeKTOB cpebl Ha CKOPOCTh M HAIpaBJICHUE peakiuu. Peakius
Muxasnsi. AHMOHHAs ToJIMMepuU3alust 0JaeUHOB.

3.6. HykneoduinbHOE MPUCOEIUHEHNE K KapOOHUIIBHOM TpyIie: MPUCOeIUHEHNE
OCHOBaHHUM, BKJII0Yasi KapOaHMOHBI, METAINIOPTaHUYECKUX cOequHEeHU. Peakius
Aupu. KuciotHelifi ¥ OCHOBHOM KaTanu3 mnpucoeAnHeHus. Enonuzanus
aNbJIETUZOB W KETOHOB. MexaHu3M J3TepuuKaluyd KUCIOT M MOJTy4YeHUe
aneraneil. Konnencanuu kapOOHMWIBHBIX COETMHEHUM, KApOOHOBBIX KHCIOT U UX
npousBoaHbIX. HykieodunbHOe NpHCOEIUHEHUE K albJ- M KETUMHUHAM H
KapOOHMIT- UMMOHHUEBBIM HOHaM (peakiusi MaHHuxa).

3.7. IleperpynnupoBkd B KapOOKaTHOHHBIX MHTepMmenuarax. Kiaccudukanums
NeperpynnupoBOK: MUHAKOJIMHOBAS U PETPONMHAKOIMHOBAS, IEPETPYIITUPOBKA
HembsinoBa. [leperpymnmupoBka Barnepa-MenepseitHa. lleperpynnupoBku c
murpanuend k aromy azota (['opmana, Kypuuyca, bekmana). Peakius baitepa-
Bunnurepa.

3.8. PanukanbHble U MOH-paIMKATbHBIE PEAKIIMU IPUCOCIUHEHHUS, 3aMEILEHUS U
anuMuHupoBanusd. LlenHble  pagukanbHble  peaknuu.  [lomumepuszanus,
TeJIOMEepHu3alus, peakuud aBTOOKHUCIEHHsS. WHruOUTOpBl, HMHHULIMATOPBI H
MIPOMOTOPHI HEMHBIX peakiuil. Pegokc-peakuu. DNEKTPOCUHTE3 OPraHUUYECKUX
COCIMHEHUMH.

3.9. MonekynsapHble peakuuu (IIUC-TpaHC-U30MEpU3allMs, pacnajg MOJEKYII,
pa3MblkaHue HUKIOB). KoapKTaTHbIE peakinu.

3.10. CornacoBanHble peakuud. KoHuenuusi COXpaHeHHUs  OpOUTAIBHOU
cumMeTpu U mpaBuwia Bynsopna-I'opmana. DIeKTpOLMKIMYECKUE PEaKLUH,
CUIMaTponHble neperpynnupoBku. [lepunuknuueckue peakiuu (2+2) u (2+4)-
HUKIonpucoeauHenud. 1,3-/[unonaspHoe HUKIONPUCOCTNHEHHE.

3.11. [IBoicTBEHHas peaKIMOHHAs CIOCOOHOCTh W TayTOMEpHUs OPraHMYECKUX
coenuHeHuid. [IpoToTporHble M cUrMaTpomHble NeperpynnupoBku. Ilpasuio
Kopnbmtoma. Kero-eHonbHOe paBHOBecue. HutpocoenuHeHus U HUTPOHOBBIE

KHUCJIOTHBI., HUTPO30COCANHCHUA 1 OKCUMBIL. MeTaJIJIOTpOHI/IH.



3.12. OcHOBbl ~(OTOXMMHUU OpPraHUYECKUX coeluHeHud. CHHIJTIETHbIE U
TPUILIICTHBIC COCTOSIHUS, bayopecteHIus u dbocdopecuenius,
MHTEPKOMOMHAIIMOHHAsT KOHBepcusi. OCHOBHBIE THUNBI  (HOTOXUMHUYECKUX

peakuuii. SIBneHue GoToxpomMusma.

4. Ilpunuyunost co8pemMeHH020 OP2AHUYECKO20 CUHME3A U YCIMAHO61EeHUA
CMPOEHUs OP2AHUYECKUX COeOUHEHUL.

4.1. BpiOOp oONTUMAIBHOTO MYTH CHUHTE3a. [IpUHIMI PETPOCHUHTETUYECKOIO
aHanuza. JluHellHble W KOHBEPreHTHblE cXeMbl cuHTe3a. CHHTOHBI U
CUHTETHYECKHE OHKBUBAJICHTHL. 3amura (QYHKIHOHAJIBHBIX Trpymin. MeTroabl
BBEJICHUS U YAQJICHUS 3alIUTHBIX TPYIII.

4.2.  OCHOBHBIE IyTH OCTPOEHHUS YIIIEPOJTHOIO CKEJIETA.

4.3. Mertozasl BBeAieHUS BaKHEUITNX (YHKIMOHAJIBHBIX TPYII U MYTH Nepexoaa
OT OAHUX (DYHKIMH K APYTHUM.

4.4, DneMEHTOOpPTaHWYECKHE COeIUHEeHHs (TpousBoAHbIe Qocdopa, Oopa,
KpEMHHUS, MEAW, JHUTHsS, MarHusi, o0JoBa) B OPraHUYECKOM CHHTE3€.
MeTanmnoKOMIUIEKCHBIN KaTaJIu3.

4.5. Hcnonp3oBaHHE XMMHYECKUX U  (PU3MKO-XMMUYECKUX METOAOB IS
YCTAaHOBJICHUSI CTPYKTYpbl OpraHuyeckux coeaumHeHuil. Crnexrtpockonus SAMP,
OIIP, xonebaTenbHas U 3JIEKTPOHHAS CIEKTPOCKOMUS, MAacc- U XPOMAaTOMacC-
cnekrpoMmetrpusa.  [a30kuIKocTHas U KUAKOCTHas  Xpomatorpadus,
MOHOOOMEHHasi U  rejdb-MpOHUKAIIAs  xpomartorpadus, daekTpodopes.
PeHTreHoCcTpyKTYypHBIN aHaIU3 U AnekTpoHorpadus. Peppakromerpusi.

4.6. OcobeHHOCTH 000OpYIOBaHMS W METOJUKH TMPOBEACHUS peakiuil B
rerepoda3HbIX U TeTeporeHHbIx cuctemax. CoBpeMeHHbIE METOAbl 00padOTKU
pPEaKLMOHHBIX MAacc, OYUCTKUA U BbIJETIeHUsT NpoAaykToB. [IpoBeneHue peakiuii
Ha TBEpAbIX HOcUTeNsX. [IpUHIUITBI KOMOMHATOPHOM XUMUHU.

TexHuka 0€30MACHOCTU U IKOJIOTMYECKUE MPOOJIEMbl OPraHUYECKOT0 CHUHTE3A.

“3enenas xumus’. TepMOXUMUS OPraHUYECKUX peakiuil. TennoBoil B3phIB.
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5. Hcnonvzoseanue IBM ¢ opeanuueckoit xumuu u ungpopmamuka.

5.1. OcHOBHBIE  TpPEACTaBICHHS O MNPUMEHEHHH  HEOMIMPUYECKHX U
MOJIYSMIIUPUYECKUX METOAOB KBAHTOBOXMMHUYECKUX BBIUHUCICHHM M pPacueTOB
METOJAaMHU MOJEKYISIPHOM MEXAHUKH JJIs ONPENEIICHHUS DJIEKTPOHHOIO U
MPOCTPAHCTBEHHOIO  CTPOCHMs, KOH(POPMAIIMOHHOTO  COCTaBa,  TEIJIOT
o0pa30oBaHus, SHEPIrUi HANpPSHKEHUS W aKTUBAIIMUM XHUMHUYECKHX PEaKlHid,
KOJeOaTeNbHbIX M JJEKTPOHHBIX CIEKTPOB, PEAKIIMOHHONW CIOCOOHOCTU
OpraHWYECKUX COCTUHEHUM.

5.2. TpaguioHHbIE CpeACTBA XUMHUYECKOM HH(OpMAMU U METOAbl HX
UCIOJIb30BaHUsl. ABTOMaTU3UPOBAaHHbIE MH(OPMAIIMOHHO-TIOUCKOBBIE CUCTEMBI.
5.3. TlonsiTue 00 HSMIOMPUYECKUX KOPPEIALMIX CTpyKTypa-cBoMcTBO (QSAR,
QSPR). CnektpocTpyKTypHbIe KOppeasiuuu. MalmHHOe TIIaHUPOBAaHUE U TIOUCK
nyTe CHHTEe3a OpraHMYEeCKUX COeAUWHEHUU. MeTon pacuiieHeHUs, BBIOOD
TpaHC(OPMOB, PETPOHOB U CUHTOHOB, CIIOCOOOB CBS3BIBAHUS CUHTOHOB APYT C

JIPYTOM.

II. CunTeTHYEeCKHE METOAbI B OPraHNYeCKOM XMMHUHM U XUMHUYEeCKHe CBOMCTBA

coeMHEeH UM

1. Ankanwot
1.1. Metonpl CUHTE3a: TUAPUPOBAHUE HEMPEACIBHBIX YIJIEBOJOPOIOB, CHUHTE3
yepe3 JTUTUUANAIKWIKYTIPATHI, 3JEKTPOJu3 coseil kapooHoBbix kucioT (Konboe),
BOCCTAHOBJICHHE KapOOHWIBHBIX COSTUHEHUH.
1.2. Peaknuu ankaHoOB: raJoreHUpoBaHue, cynbhoxnopupoBanue. CeleKTUBHOCTD
paIuKAIBHBIX PEAKIIMM U OTHOCUTEIbHAS CTaOUJILHOCTh AJKUJIBHBIX PaJIUKAJIOB.
TepMuyecKU ¥ KaTAIMTAYECKUWA KpEKUHT. VIOHHBIE peakuuu ajKaHOB B
CYNEPKUCIBIX cpeiax (IeUTEepOBOIOPOIHBIN OOMEH U raJOTeHUPOBAHUE).
1.3. Tukinoankanel. MeToabl CHUHTE€32 U  CTPOCHUE  LMKJIIOIPOIIAHOB,

I_II/IKJIO6YTaHOB, OUKIIOIICHTAHOB MW IHMKIIOI'CKCAHOB. Cunres COCI[I/IHCHI/Iﬁ CcO
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CpPeIHUM pa3MepoM IHKJIa (AlMJIOMHOBAsl KOHJEHcaIus). TUMbl HaANpsHKeHUs B
LHUKJIOAJKaHaX M WX MOJpa3JelICHNE Ha Majble, CPEAHUE M MaKpPOLUKIIBIL.
Kondopmarmonuslii  aHanuM3  IUKJIOTEKCaHa, MOHO- U JW3aMENIEHHBIX
LUUKJIOTEKCAHOB;,  aKCHAJIbHBIE W DKBAaTOpUAJIbHBIE  CBA3U.  Biusanue
KOH(POPMAITMOHHOTO TOJIOKEHHS (QYHKIIMOHATIBHBIX TPYII HA WX PEAKIMOHHYIO
CIIOCOOHOCTh B psAy TMPOU3BOJHBIX IUKIOI€KCaHA Ha TMPUMEPE PpPeaKIuid
3aMeIleHUs, OTIIETUICHUS U OKUCIIeHUs. Peakiuu paciimpeHus u CyKE€HHS IUKIOB
MpU  J1€3aMUHUPOBAHUM TEepBUUHBIX aMHHOB (JlembsHOB). CyxeHue IuKIa B

pe€aKunu cDaBOpCKOFO (OL-I‘&UIOFCHLIHKHO&HK&HOHBI).

2. Ankenwt
2.1. Meroabsl  cHUHTE3a:  DIMMHHHMPOBAHHWE  TaJOr€HOBOJOPOJOB U3
QNKWITAJOTEHUI0B, BOAbI M3 cnUpTOB. CHUHTE3 aJIKEHOB W3 YETBEPTHUUHBIX
amMmoHueBeix conedt  (['opman), N-okucelri Ttpernunbix amuHoB (Koym).
CrepeoceeKTUBHOE BOCCTAHOBIIEHHE aIKUHOB. CTepeoCeNeKTUBHBIN CUHTES 1IHC-
u TpaHc-ankeHoB u3 1,2-muonoB (Kopu, Yuurep). PernocenexkTuBHbIN CHUHTE3
ankeHoB  u3  To3wiaruapazoHoB  (Ilamupo).  Peakumss  Burtura — kak
peruocnennuueckuii MeToJ CUHTe3a ankeHOB. OCHOBaHMS, HCIOJIb3yeMble B
peakuuu. CTaOMIM3UPOBAHHBIE U HECTAOMIM3UPOBaHHbIE WUIUABL. CTepeoXxumus
peakuud. XEeMOCEJIEeKTUBHOCTh peakuuu Burrura. Ilomydenune 3dupon
ankuipocPoHoBbIx KUCAOT (Muxasnb-ApOy30B) U UX MCIOJIB30BAHUE B CHHTE3E
ankeHoB (BapuaHT Buttura-Xopuepa-Ommonca). O61acTb NPUMEHEHHUS PEAKIINH.
2.2.  Peakuuu  aikeHOB: JJIEKTPO(QHUIbHOE  MPHUCOCIUHEHUE  TaJOreHOB,
raJIoreHoBOZIOpO/IoB, Bojabl.  Ilpomecchl, comyrcTByromue — Adg-peakuusm:
COMPSDKEHHOE MPUCOEANHEHUE, TUIPUAHBIE U ATKUIbHBIE MUTpAllUU. [ HaApOKCH- U
AIKOKCUMEpPKYypHpOBaHUue. Perno- u  CTepeoceleKTUBHOE MPHUCOEIUHEHUE
ruapugoB  Oopa.  Permocnemuduueckue — ruapoOOpHUpYIOLIUME  areHTHI.
[IpeBpamienne  OOpOOPraHUYECKUX  COEAUHEHUHM B alKaHbl,  CHHUPTHI,

ankwirajgoreHupl. Okucienue ankeHos 10 okcupaHoB (IIpunexaes). [lonstue 06
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DPHAHTHOMEPHOM DSIOKCUANpoBaHUK ankeHoB 1o Illapruiecy (B mpucyTcTBHH
uzonponuinata TutaHa W 3dupa  L-(+)-BuHHOM  kuciotel).  Iluc-
ruapokcuianpoBanue ankeHoB 1o Barnepy (KMnOs) u Kpure (OsO4). Oxucnenue
QJIKEHOB TaJIOTEHOM B MPUCYTCTBUU coiell cepeOpa: uuc-(ByaBopt) m TpaHc-
(ITpeBo) rumpokcuIupoBaHue. PanukanbHbIe peakMy ajJKEHOB: MPUCOCIUHEHUE
OpoMucToro Bojopoda Mo Xapaily, CEepoBOAOPOAAa M THOJOB. AJUIMIBHOE
raorenupoBanue no Llurnepy. BHyTpuMonekynsapHas pagukaibHas MAKIA3AINAS
6-raloTeHANKaHOB TIpW  JCHCTBUM  TPHOYTHIOIOBOTHApPHAA. | eTeporeHHoe
THIPUPOBAHKE: KaTalW3aTOPhl, KaTaTUTHYECKHE SAbl. [ MOpOreHONHM3 CBS3CiH
yIJIepOA-TeTepoaTOM. |'OMOreHHOe THUIPHUPOBAHUE: KaTaau3aTOPbl, MEXaHU3M.
PernocenekTHBHOCT, TOMOTEHHOTO TUApPUpOBaHus. [IprcoennHeHne CHHTICTHBIX
U TPUIUIETHBIX KapOeHOB K ankeHam. KapOeHownmbl, WX B3aUMOJCUCTBHE C

AJIKCHaAMU.

3. Anxkunol
3.1. Metonpl CHHTE3a: OTUICIUICHUE TaJOr€HOBOJOPOJOB W3 JIUTAJION€HHUJIOB,
peakmust 1,2-guruapa3zoHoB ¢ okcugom prytu (II) m TerpaameratoM cBUHIIA.
VY CI0)KHEHUE YIIIEPOAHOIO CKEJIETAa AJIKUHOB: PEAKIMU AUCTUICHUAOB HATPUSA U
ME€IM, MATHUHOPTaHUYECKUX MPOU3BOJIHBIX aIKWHOB. KoHaeHcausa ankuHoB-1 ¢
KeToHaMu U anbaeruaamu (Oasopckuii, Penme).
3.2. Peakuuu aJkuHOB. ['aloreHMpoBaHUE, THAPOTaJIOTCHUPOBAHUE, THUApATALIMS
(KydepoB). AnerwiieH-aieHoBasi u3omepuzanus. CmelieHue TPOWMHOW CBSI3U B
TepMHUHAJIbHOE TONoKeHUEe. OKUCIUTENbHAs KOHJECHCAUUs TEePMHHAIbHBIX

AJIKMHOB B IIPUCYTCTBUH coyen MCIHU.

4. Ankaouenui
4.1. Meronsl cuHTe3a 1,3-IMEHOB: JETMAPUPOBAHUE  AJKAHOB, CHHTE3
®aBopckoro-Penne, kpocc-coueTaHue Ha METAIUNIOKOMIUIEKCHBIX KaTaan3aTopax.
4.2. Peakunn 1,3-1HEHOB: TalOTEHUPOBAHWE W TUAPOrajoreHHpoBaHue, 1,2- u

l,4-npucoenunenne. Peakuus Jlunbca-Anpaepa ¢ alkeHaMH M aJIKWHAMH, €€
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THUIIBL: KapOo-peakius, rerepo-peakuus. Jluensl u nueHopuibl. 0-XUHOAUMETAHbBI
B KauecTBe aueHoB. Kartanmu3 B peakuun uibca-Anpaepa. Crepeoxumus
peakuur.  PermocenekTMBHOCTh  [4+2]-IIMKIONPUCOCAVMHEHHST B Cllyyae
HECUMMETPUYHBIX JHEHOB M aueHoduioB. Perpo-peakums Juibca-Amnbaepa.

HpI/IMeHeHI/Ie CUJIOKCHANCHOB B CMHTC3C AJIMIUKIIOB U I'CTCPOLHKIIOB.

5.Cnupmut u npocmute 3¢hupot
5.1. Meroapl cuHTE3a OJHOATOMHBIX CIIMPTOB: M3 QJIKEHOB, KapOOHMIBHBIX
COEIMHEHUM, CJIOKHBIX 3()UPOB U KAPOOHOBBIX KUCIIOT.
5.2. Peakuy OZHOATOMHBIX CIHPTOB: 3aMELIEHHWE THAPOKCWIBHOW TpYNIbl B
CIUpTax Ha rajoreH (mMoj AeHCTBUEM rajoreHOBOJOPOAOB, rajoreHu0B dpocdopa
U XJOPUCTOrO THOHWIA). PeareHThl perno- M CTEPeOCeNEeKTUBHOIO 3aMEICHHUS
(xkomruiekchl  TpudenundochuHa € TaJOreHaMH M YEThIPEXXJIOPHUCTHIM
yraepoaom). Jeruaparauust cnupToB. OKHUCIEHHE TEPBUYHBIX M BTOPUYHBIX
cnupToB. PeareHThl okuciieHHs Ha OocHOBe coenuHeHuit xpoma (VI), muokcuma
Maprasia u quMetuicyibdokcuaa (Mmeroasl Moddera u CrepHa).
5.3. Meroapl cUHTE3a M pPEAKUHMH JBYXaTOMHBIX CHUPTOB. OKHUCIUTEIBHOE
pacuieriende  1,2-quonioB (MOJHAsk — KUCIOTa,  TeTpaaleTaT  CBUHILA).
[InHakonMHOBAs MEPErpyNNUPOBKA.
54. Meronpl  cuHTE3a  HpoCThIX  3GuUpoB:  peakuus  Buibsmcona,
AITKOKCUMEPKYPUPOBAHUE CIIUPTOB.
5.5. Peakuuu npocTeiX 3(pupoB: 00pa3oBaHUE OKCOHUEBBIX COJIEH, paclierieHHue
KHCJIOTaMH.
5.6. 'maponepokcuasl. KpayH-3upsbl, uxX nojiyueHue u NpuMEHEHUE B CUHTE3E.
5.7. Oxcupansl. CrnocoObl monyuyeHusi. PacKpbITHE OKCHUpPAaHOBOIO IUKJIA TOJ

JEHUCTBUEM ANIEKTPODUIBHBIX U HYKJICOPUIBHBIX ar€HTOB.

6. Anvoezuont u Kemomnwl
6.1. MeTtonpl MOJSy4eHHUS] aNbJACTUJIOB W KETOHOB: W3 CIHUPTOB, MPOU3BOHBIX

KapOOHOBBIX KHCIJIOT, aJIKEHOB (030HOJIMU3), AJIKMHOB (TrHApOOOpPHUpOBaHUE), HA
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OCHOBE METaJUIOOPTaHUYECKUX COEIUHEHMM. AlminpoBaHue U GOPMUTUPOBAHUE
apEeHOB.

6.2. Peakuuu anpAerugoB U KETOHOB: MPUCOCAUHEHHE BOJbI, CIIUPTOB, THOJIOB.
1,3-Jlutnanbl U WX WCIOJb30BaHWE B oOpraHuyeckoMm cuHtese. OOpaineHue
nossipgoctt C=0 rpynmel.  [lonydeHue OUCYNbOUTHBIX TPOU3BOJIHBIX U
[MaHTUPUHOB. B3anMoselcTBue albpJeTuIoB U KETOHOB C wmiuaamu ¢ocdopa
(Butrtur) u cepwl. BzaumopeiicTBue albAETHIOB U KETOHOB C a30TUCTBHIMU
ocHoBaHusiMu. lleperpynnupoBka bexkmana. B3aumopaelicTBUe anbAETUAOB U
KETOHOB C  METAUIOOPTaHWYECKUMHU  COCAMHEHHSIMH.  EHaMuHBI,  UX
ATKWIMPOBAHUE W AlWJIMPOBAHUE.  AJIbJOJBHO-KPOTOHOBASI  KOHJIEHCALIMS
aIbJETUIOB M KETOHOB KaK METOJl YCIOXKHEHUSA YIJIEPOJHOIO CKEJeTa.
HanpaBneHHass anpioibHAas KOHJACHCAIUS PA3HOMMEHHBIX  JIBACTUIOB C
HCIIOJIb30BaHUEM JIMTUEBBIX M KPEMHHUEBBIX 3(HUpoB eHoJoB. KoHaeHcamms
albJACTUIOB U KETOHOB C MAaJIOHOBBIM 3(GUPOM M JPYTUMH COCIUHEHUSMH C
akTUBHOM MetruseHoBoi rpynmnoi (KueBenarenb). AMUHOMETUIMPOBAHUE
anpaerunoB u keroHoB (Mannux). benzounoBasi konneHcamus. KonaeHcamnus ¢
HuTpoasikaHamu (AHpu). BoccraHoBieHue anbaeruioB ¥ KETOHOB 10 CIUPTOB,
peareHTbl BOCCTAHOBJICHUA. JI€30KCUT€HUPOBAHUE QIBACTUIOB M KETOHOB:
peakiuu Knemmencena u Kwxknepa-Bonbda. Okucienue anbaeruaoB, peareHThl
okucyieHusa. OKHUCIIEeHNEe KETOHOB HaJKUCI0TaMu 1o baitepy-Bumnnurepy.

6.3. o, - HempenenbHble anpaerujibl ¥ KETOHbL. MeTonbl  MOJYYEHUS:
KOHJICHCAIIMU, OKHUCICHUE auIWIoOBbIX cnupToB. Peakums 1,2- u 1,4-
MIPUCOCANHEHUS JTUTUAOPTAaHMYECKUX COCAUHEHUN, TPUAIKUIOOPAHOB, TUATKUII-
u JTAAPUIIKYyTIPaTOB, LIMaHUCTOTO BOJIOPO/IA, rajoreHOBOJ0OPOJIOB.
DONOKCUAUPOBAHUE O,B-HenmpeaeabHbIX KeTOHOB. COMpshKEHHOE MPUCOCIUHEHHE
EHOJISITOB M1 €HAMUHOB K O,[3-HEeTpeIeNIbHBIM alibJieruaM U keToHaMm (Mwuxaniib).
JoHopel u akuenTopbl Muxasns. KaramuzaTopbl peakiuu, €€ 00paTHUMOCTb.

Perpo-peakuus. Peakuuu anenupoBanusi. Bapuant Pobuncona. Vcnonb3oBanue
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B-XJIOpKCTOHOB n IIPOU3BOIHBIX OCHOBaHUM MaHHMXa. G-CI/IJII/IJII/IpOBaHHBIC

BHUHUIJIKCTOHBI (CTOpK) N CHAMUHBI B PCAKIUAX aHCIIMPOBAHUA.

7. Kapbonoevle Kuciomol u ux npou3eooHbvle
7.1. MeTonbl cHHTE3a KHUCIOT: OKHCJIEHUE NEPBUYHBIX CIHUPTOB U aAJbIAECTHIOB,
AJIKEHOB, aJIKUHOB, aJIKWJIOEH30JI0B, THUIPOJIU3 HUTPUIIOB U JAPYTUX MPOU3BOJHBIX
KapOOHOBBIX KHUCJOT, CHHTE3 Ha OCHOBE METAJUIOOPTaHUYECKHX COEJAMHEHH,
CUHTE3bl Ha OCHOBE MaJIOHOBOTO 3(upa.
7.2. Peakuuu KapOOHOBBIX KHUCIOT: rajgoreHupoBaHue mno ['emo-Donsrapary-
3eIMHCKOMY, MHPOJIUTUYECKass  KeToHM3auus, odjekrtponu3 1o  Komwbe,
JIeKapOOKCHINPOBaHUE TT0 XYHCIUKKEDY.
7.3. Mertonsl MOJTyYEHHUS MIPOU3BOIHBIX KapOOHOBBIX KHCJIOT:
TaJIOTeHAHTUJPUIOB, AHTHAPUIOB, CIOXHBIX 3()UPOB, HUTPUIOB, aMUJOB.
KeTeHbl, UX Moay4eHrEe U CBOMCTRBA.
7.4. Peaknuu TOPOU3BOJHBIX KapOOHOBBIX KHUCJIOT: B3aUMOJEHCTBUE C
HyKIeopWIbHBIMU  peareHTamu  (Boja,  CHOUPTHl,  aMMHaK,  aMUHBI,
METaNI0OpraHuYeCcCKue COeMHEHUs). BoccTaHOBleHHE TaloreHaHTUIPUAOB [0
anpAeTUIOB 1O PO3eHMyHIy H KOMIUIEKCHBIMM THAPUAAMU  METaJUIOB.
B3aumoneiicTBue rajoreHaHryApuaoB C JAuazoMeTaHoM (peakuus ApH/ITa-
Olicrepta). BoccraHoBneHue CHOXKHBIX 3(QUPOB A0 CHUPTOB M alIbJETHJIOB,
HUTPUJIOB — JI0 a@MHUHOB M aJIbJIETUJ0B KOMIUIEKCHBIMH THUAPUAAMU METAJLJIOB.
ManoHoBass KHCJIOTa: CHUHTE3bl C MAaJIOHOBBIM 3upoM, peakius Muxasns,
KoHieHcanuu ¢ anpaerugamu (Kuesenarens). CrnokHodpupHas M alUIOMHOBAs
KoHzeHcanuu. OcobeHHOCTH 3(PUPOB JIBYXOCHOBHBIX KHCIOT (0Opa3oBaHHe
KapOOLMKIIOB) B 3TUX peakuusix. CrokHble 3(PUPBI O-TATOT€HOKUCIOT B PEaKIUIX
Pedopmarckoro. AueroykcycHblii 3¢Up U €ro UCIOJIb30BaHUE B CHHTE3E.
7.5. Metoasl cuHTE3a O,B-HempeneabHbIX KapOOHOBBIX KHUCIOT: JeruapaTanus

T'MAPOKCUKUCIIOT, PCAKIINH KHCBCH&FCHH, BI/ITTI/IFa, HepKI/IHa (CI/IHTCB KOPHUYHBIX
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KucioT). Peakuuu mnpucoequHeHHs 1O JABONMHON cBsizM. bpoMo- u wmomo-

JJAKTOHU3alIuA G,B-HerCHCHBHBIX Kap6OHOBBIX KHCJIOT.

8. Cunmemuueckoe ucnonv3oeanue peakyuii 31eKmpoPuUIbLHO20 3aMeuleHU 6
apomamuyecKom paoy
Knaccudukanus peakiuii apoMaTuyecKkoro 3JIEKTPO(QUIBHOTO 3aMelleHUs.
Bnusinue 3amectuTeneld B OEH30JIbHOM KOJIbLIE HAa CKOPOCTb W HaIpaBlICHHUE
anekTpodunbHoro 3amenienus. CoriacoBaHHasi U HECOTIACOBAHHASI OPUEHTAIIMS.
8.1. HwutpoBanue. Hutpyromue areHTsl. MexaHW3M peaklUd HUTPOBAHUS.
HutpoBanne OeH3oma u ero 3amenieHHbIX. HutpoBanue Oudenwmia, HadraiuHa,
apoMatuyeckux aMuHOB U ¢enona. Ilonydyenue mommHuTpocoeaunenuit. Umnco-
aTaka M WIICO-3aMEIlEHHE B pPEAKIUsAX HUTpOBaHUA. BoccTaHOBIEHHE HUTPO-
TPYIIIBI B PA3IMYHBIX YCIOBUSX.
8.2. I'anorenupoBanue. ["anorenupyromniye areHTbl. MexXxaHu3M TajJoreHUpOBaHUS
apeHOB U WX MPOU3BOJIHBIX.
8.3.  CynbdupoBanue. Cynbdupyrommue  areHtsl.  KuHeTHUeckuit u
TePMOJUHAMHUYECKUN KOHTPOJb peakiuu (cynbhpupoBanue heHona u HadTaanHa).
[IpeBpatenue cynbpo-rpyribl.
8.4. AnxunupoBanue apeHoB no Ppunento-Kpadrcy. Ankunupyronime areHTHI.
Mexanusm peakiuu. [lonnankunupoBanue. [lo0ouHbIe MpoIecchl: U30MepU3aALIHS
ANKWIMPYIOLIEr0 areHTa M KOHEYHBIX MpoaykTroB. CHHTE3 Auapuil- H
TpUAPUIIMETAHOB.
8.5. AuwiMpoBaHHE apeHOB. ANMIUPYIONIME AareHThl. MeXaHu3M  peakiuH.
PernocenektTuBHOCTh anmiupoBanus. OCOOCHHOCTH anUIUpOBaHUS (PEHOJIOB,
neperpynnupoBka ®@puca. @opmunupoBanue no I'arrepmany-Koxy, I'arrepmany

u BunbscMmeiiepy. O0nacTs NpUMEHEHUS ITHX PEaKLU.
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9. Humpocoeounenus u amuHbl
9.1. Hurpoankansl. CuHTE3 M3 alKWiIraioreHuaoB. KuciotHocTs u TayToMepus
HuTpoaikaHoB. KonaeHcanus ¢ KapOOHWIBHBIMH COEQUHEHUSIMU (AHpH).
BoccranoBinenue B amuHbl. [IpeBpaiieHne BTOPUYHBIX HUTPOATKAHOB B KETOHBI
(Mak-Mappn).
9.2. Metoapl MOJTy4YeHUS AaMHUHOB: AJKWIMPOBAaHUE aMMUaKa M aMHUHOB TIO
lNopmany, ¢ranumuna xamus (['aOpudib), BOCCTAHOBICHHE a30TCOJEPMKAIIUX
MPOU3BOJHBIX  KAapOOHMJIBHBIX  COEJUHEHMH W KapOOHOBBIX  KHCIOT,
HUTpOcoeuHeHUH, ankwiasuaoB. lleperpynnupoBku l'opmana u Kypuwmyca.
CuHTE3 aMUHOB C TPETUYHBIM ANKWIBHBIM pajiukaiioM (Putrep), B3aumoaencTere
aNbJIETUI0B U KETOHOB ¢ (popmuaTtom ammonus (Jleiikapr).
9.3. Peakumm amuHOB. AJIKWIMPOBaHWE W AIWIMPOBAHUE. TepMUUYECKOe
pa3noKeHUe TUIPOKCUAOB TeTpaalkmiaMmMonus 1o [odpmany. Oxucnenue
TPETUYHBIX aMUHOB 10 N-okcuaoB, ux tepmonu3 (Koym). Ilonydyenne HUTpOHOB
3  N,N-guankuiarugpokcuaMuHoB.  Peakuum — [3+2]-mukiionpucoeAMHEHUS

HUTPOHOB (00pa30BaHUE S5-UJIEHHBIX A30TUCTHIX FETEPOLUKIIOB).

10. Memoowt cunmesa u peakyuu apoMamuieckKux 2emepoyuKIudeckKux
COeOUHeHUl
10.1. TIaTuuneHHbIE TETEPOLMKIBI C OJHUM TerepoaroMoM. DypaH, TUPPOI,
tnodpen. Cunre3 u3z 1,4-gukapoonminbubix coeauHeHuil (ITaans-Kuopp). Cunres
nupposioB o Kuoppy u mo I'anuy. Cunre3 3,4-nu3amMenieHHbIX THO(EHOB IO
Xuncbepry. Peakuuu  310€KTpOPUIBHOTO  3aMEIIEHUS B MSATUWICHHBIX
apOMaTUYECKUX T'eTepOIMKIIax: HUTPOBAaHUE, CYJIb(PUPOBaHNE, raIOreHUPOBAHUE,
dbopmunupoBane, amuiupoBanue. Mupon. CuHTE3 NPOU3BOJHBIX HMHIONA U3
dbenunrunpazuna U ketoHoB (dumep). CuHTE3 UHI0JIa U €r0 MPOU3BOJIHBIX U3 2-
ampuiaMuHoTonyosnoB (ManenyHr).  Peakium 31eKTpoMIBHOTO 3aMellleHUus B
MUPPOJILHOM KOJIbLI€ MH/I0JIa: HUTpOBaHUe, (OpMUIIMPOBAHKE, TaJOTEHUPOBAHHE.
10.2. IlecTHuneHHbIE apOMAaTUYECKHE TE€TEPOLUUKIBI C OAHUM TETEPOATOMOM.

HI/IpI/IIII/IH n xuHoiauH. CuHTE3 IMPOU3BOJAHBIX IMHPpHUAWHA II0 Fquy . Cunres
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YaCTUYHO  THUJIPUPOBAHHBIX  NPOWU3BOJAHBIX  NHUpHAMHA  nyTem  [4+2]-
nuKIonpucoequuenus (rerepopeakuus Junbca-Anbaepa). CuHTE3 XMHOJIMHA U
3aMEIEHHbIX XWHOJMHOB W3 aHuauHOB 1o Ckpayny u [eGuepy Musepy.
Peakunn nupuavHa W XUMHOJMHA C  ajkuWiaranoreHuaamu. OKHCIeHHE U
BOCCTaHOBJICHHE MUPUANHA U XMHOJIWHA. Peakuuu 31eKTpopHIIbHOTO 3aMelIeHUs
B NMHUPUIUHE U XWHOJIMHE: HUTPOBaHHE, CyJlb(pupoBaHUE, rajoreHupoBaHue. N-
Oxucu nmUpuauHA U XMHOJIMHA W WX HCMOJb30BAHME B PEAKIMU HUTPOBAHMS.
HyxneodunbHoe 3aMelieHue aTtoMoOB BOJOpOJa B NUPHUIWHE M XUHOJUHE B
peakiusax B amuaoM Hatpus (YuunbabuH) u  penwumTHeM. 2- u  4-
MeTunnupuauHbl U -XUHOJIUHBI KAaK METUJICHOBBIE KOMITOHEHTHI B KOHACHCAIUSIX

C aJbJeTuIaMHu.
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