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BBenenue

Hacrosimas mporpamma 0a3upyeTcss Ha OCHOBOIIOJIATAIOIIMX pazjenax
OpPraHUYeCKOM XUMHM, BKJIIOYas TEOPETUUECKHE MPOOJIEMbl CTPOCHUS U
PEaKIMOHHON CIOCOOHOCTH OpPTraHWYECKUX COCIWHEHUN, METOJbl CHHTE3a
OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB, AHATUTUYECKHE METOJbI KOHTPOJS U
UICHTUPUKAIIMY ~ XUMHUYECKUX  COCIUMHEHHH, HWH()OPMAIIMOHHO-TIOUCKOBBIE
CUCTEMBI B OPTaHUYECKON XUMHUH, TEXHUKY SKCIIEPUMEHTAIIbHBIX UCCIETOBAHUI U
DKOJIOTHYECKHUE aCTIEKThl OPraHUYECKOT0 CUHTE3A.

[Iporpamma pazpaboTaHa dKCIEPTHBIM COBETOM BrIciiel aTTecTalimoHHOMI
KOMHUCCUU IO XUMUU (IO OPraHUYECKOW XHMHM) MPU y4acTUM MOCKOBCKOTO
rocyjapctseHHoro ynusepcurera um. M.B. JlomonocoBa, Cankt-IlerepOyprckoro
roCyJJapCTBEHHOTO TEXHOJOTHMYECKOTO MHCTUTYTa (TE€XHUYECKOTO YHHBEPCUTETA)

u Cankr-IleTepOyprckoro rocy1apCcTBEHHOTO YHUBEPCUTETA.

I. 3aKOHOMEPHOCTH CTPOEHUSI U PEAKIIMOHHOT0 MOBEAEHHS OPraHUYECKHUX

CoOeIMHEHU M

1. Xumuueckasn c6a3b u cmpoenue 0p2aHuyeckux cOeOuHeHuil

1.1. CoBpeMeHHbIE IPEACTABICHUS O IPUPOJAE XUMUYECKOU CBS3H.

1.1.1. DneKTpOHHbBIE MPEICTABICHUS O MPUPOLE CBA3EH. Tunsl cBsized B
OopraHu4eckoil xumuu. ['népuanszanus aroMoB yriepoa U a3ota. DJIEKTPOHHBIE
3¢ deKThI. DIEeKTPOOTPULIATEILHOCTS ATOMOB U TPYIIIL.

1.1.2. OcHOBHBIE MOJOKEHHUSI KBAHTOBOW XUMHUH. ATOMHBIE W MOJEKYJSPHBIE
opoutanu. [Ipubnmwxkenne MO-JIKAO. Meton MO Xriokkens u 0ojee cTporue
KBAaHTOBOXMMUYECKHUE METOJbl pacuera. [loHsTHE O NOIYAIMIUPUUECKUX
MEeTO/IaX, OCHOBaHHBIX Ha npubiamxenun Xaprpu-Ooka (MNDO, AM1, PM3 u

ap.). Meroaet ab  initio. Meron dyHkuuoHana 1otHocTH  (DFT).



KomMmnpomuccuele  moaxoabl  (JOKalW30BaHHbIE  CBSI3UM,  TUOpuUIM3aIus,
YaCTUYHBIN yUeT AIOKAIM3AIH 3JIEKTPOHOB Ha MPUMEPE G-T-NPUOIMIKEHUS ).
Teopuss BOo3mymenun MO. Bo3mymieHuss nepBOoro W BTOPOro IOPSAKOB.
WNHmekchl  peaknmoHHOM CcHmocoOHOCTH. MeToj TrpaHWYHBIX — OpOHTaNICH.
3apsA10BbIi 1 OPOUTATILHBIN KOHTPOJIb OPraHUYECKUX PEAKIIHA.

1.1.3. TlonsiTue o pe3oHaHce (COMPSHKEHUHU) B KIIACCUYECKOM M KBAHTOBOW XUMUHU.
Comnpstxenne B Meroge MO Xrokkena. Konuenuust apomarnunoctu. [IpaBuno
Xrokkens. Me30MOHHbIE COEIMHEHNS. AHTHAPOMAaTUYHOCTb.

1.2.  Crepeoxumusi. I[IpoCcTpaHCTBEHHOE CTPOCHHE OPraHMYECKUX MOJIEKYIL.
IIpocTpaHCTBEHHOE B3aMMOJIEHCTBME HECBSI3aHHBIX aTOMOB M rpynn, Ban-gep-
BaanbcoBsl paanycsl.

1.2.3. Tlowarue o xoHbOpMAIMK MOJIEKYJbl. BpalieHue BOKpPYT CBSI3CH:
BEJIMYMHBI U CUMMETPUS MOTEHIMANbHBIX 0apbepoB. DakTophl, onpeaensionme
sHepruto KoHpopmepoB. BrnusHue »¢hPexkToB compsbkeHHs Ha CTaOWIBHOCTD
koH(popmepoB. HomeHkiiatypa koH(popMepoB. YTJIOBOE HANpPSHKEHUE U APYTrHe
TUIBl  HANpsSOKEHUST B UUKIMYECKHX cucremax. CpenHue LUKIbl U
TPAHCAHHYJIAPHBIC B3aUMOACUCTBHs. VHBEpPCUS LUKIOB M a30TCOAEPIKALIUX
COCIMHEHUMU.

1.2.4. Css3b KOHpOpMaINK U peakHOHHON criocobHocTr. [Ipuanun Kepruna-
l'ammera. Crepudeckuii M CTEPEOICKTPOHHBIM  KOHTPOJIb  PEAKIIMIA.
CrepeoceneKTUBHOCTb U CTepeOoCeU(pUUHOCTD.

1.2.5. IIpoCTpaHCTBEHHOE€ CTPOEHUE JTHICHOBBIX MW JUEHOBBIX CHCTEM.
Homenknarypa reomerpuueckux nzomepo. KoHdbopmaliys 1UEHOB U TPUEHOB.
ATpononzomMepus.

1.2.6. DOnanTHomMepusi. ACHUMMETpUS U  XUPAIbHOCTh. ODKBHUBAJIECHTHBIE,
SHAHTHOTOITHBIE U JUACTEPEOTONHBIE TPYIIIBI; UX MPOSBICHUE B XUMUYECKOM
IIOBEJICHUM MOJIEKYJ B XUPAIbHBIX M axXWpajbHBIX cperax u crnekrpax SMP.
HoMmenknatypa onTudyeckux aHTUNOAOB. HeyrimeponHele aTOMbl Kak LEHTPBI

XUPATBLHOCTH.



1.2.7. CnocoObl mOoNydyeHUs | pa3feiieHuss SHaHTHOMepoB. OnTuyeckas
YUCTOTAa M METoIbl ee onpeneneHusa. OmnpeneneHue aOCONIOTHOM U
OTHOCUTENBbHOM KoH(purypauuu. [lonstre o aucnepcun ONTUYECKOrO BpaIlleHUs

Y KPyTOBOM JIMXPOU3ME.

2. Obuwue npunyunsvl peaKyuoOHHOU CHOCOOHOCMU.

2.1. Knaccudpukanus peakuumid 1mo Tuily oOpa3oBaHMsS M pa3pblBa CBS3EH B
JUMUTHUPYIOIIEH CTaluu, 1O TUITY PEareHTa v 1Mo COOTHOIICHUIO YHCIIa MOJIEKYI
pEareHToB U MPOJYKTOB.

2.1.1. Teopusi nepexogHOTO COCTOAHUS. [ UIEPIIOBEPXHOCTh MNOTEHIMATbHON
SHEPTUH, KOOpJIMHATa u AHEPreTUYECKUM npoduib peaxiuu.
TepmoanHaMuueckue TmapaMeTpbl akTuBauuud. KuHeTHYecKkue ypaBHEHUS
OCHOBHBIX THUIOB peakiuil. MeToabl 3KCIEPUMEHTAIBHOTO U3YUYEHUS] KUHETUKH
U MEXaHU3MOB peakuuid. MeToa CTaluMOHApPHOTO COCTOSHUS  (TPUHLIMM
Bbonenmreitna). Iloctynat XsMmmonaa.

2.1.2. OMnupuyeckuid  (IKCTpATepPMOJIUHAMUYECKHUI) TMOAX0A K pPeaKIMOHHOMN
cnocoOHocTH. KoppensluoHHble ypaBHEHUs, IPUHLINI JUHEHHOCTH CBOOOIHBIX
sHepruii [m66ca. VYpauenuss [ammera u Tadra. CBsa3p mapameTpoB
KOPPEISLUOHHBIX YPaBHEHUI C MEXaHU3MOM pPEaKIUH.

2.1.3. Ipuamun XXMKO; ero o6ocHOBaHME Ha OCHOBE Teopun Bo3mymeHuit MO.

2.2. KonuuecTBeHHass Teopus KHUCIOT W ocHoBaHui. Kucnmotel bpeHcrena u
JIptouca. KucnotHo-ocHOBHOe paBHOBecue. llonstne pH. Kuneruueckas wu
TepMOJAMHAMHYCCKAs KHCIOTHOCTh. YpaBHeHue bpencrega. OOmmi w
cnenuUUecKrii  KUCIOTHO-OCHOBHOM Kartanu3. Cynepkuciaorsl. DyHKIHUH
kucnotHoctu. [loctynar ['ammera.

2.3. BuussHue cpeabl Ha CKOPOCTM U PABHOBECHE OPraHUYECKHX PEaKIUil.
Cnemuduueckas u Hecnenudpuueckas (yHUBepcaabHasi) coibBanus. KieTouHsblit
s¢pdexr. Bomopomnas cBsa3b. Kiaccudukanums W IKamel  apaMeTpoB

paCTBOpHTGHGﬁ. Binusuaue COJIbBAllMU HAa CKOPOCTHb U PABHOBCCHUC OPTAHUYCCKHUX



peakumii. YpaBHeHuss YuHcteMHa u I'pronBanpia, Konmens-Ilanbma.
KucnotHocth 1 OCHOBHOCTH B ra30BoM (pase.

Accoumanusi MOHOB. THUIIBI MOHHBIX MAp U JI0KA3aTeJIbCTBA MX CYIIECTBOBAHUS.
Binusinue acconuanuy MOHOB Ha WX PEAKIUOHHYIO CIIOCOOHOCTh. YpaBHEHHE
Akpu.

Mexdaznbiii katanu3. KpayH-3¢upbl, KpUNTaHIbI, MOJAAHIbI, KaTaJlU3aTOPhI
Mexkdaznoro nepenoca. [loHsTHe 0 CynpaMoNeKyIIpHON XUMUHU.

2.4.  OCHOBHBIE TUIIBI UHTEPMEINATOB.

2.4.1. KapOenuneBble uOHBI (kapOOKaTHOHBI). ['eHepanusi KapOOKAaTHOHOB B
pacTBOpax M B ra3oBoi (ase. BiusHue CTPYKTYpHBIX M COJIbBATAI[MOHHBIX
dakTopoB Ha CcTaOMIBHOCTH KapOokatnoHOB. CTpoeHue KapOOKaTHOHOB.
[TonsiTne o0 HeKIacCM4YeCKUX MOoHAaX. OCHOBHBIC THITHI PEAKIIUNA KapOOKaTHOHOB U
00JIaCTH UX CHHTETHYECKOTO HCIOJIb30BaHUsA. CKeleTHBIE MEePEerpynimupoOBKU U
TUAPUIHBIC CIBUTH B KapOOKATHOHAX.

2.4.2. Kapoanronsl 1 CH-kucnotsl. BiausiHue CTpyKTypHBIX M 3(PQPEKTOB Cpenbl
Ha cTabmin3aiuio kapOaHuoHOB. OCHOBHBIE peaKIMi KapOaHMOHOB, aHHOHHBIE
NeperpynmnupoBkd. AMOUIEHTHbIE U TIOJUJCHTHbIE aHUOHBL. KapOeHBI.
DONeKTpoHHasi CTPYKTypa, CHHIJIETHOE W TPHUIUIETHOE COCTOSHUE KapOEHOB.
Mertoabl reHepaiu KapOEHOB M MCIOJIb30BAaHUE WX B OPraHUYECKOM CHUHTE3€.
Hutpensl, ux rerepaiiusi, CTpOGHUE U CBOMCTBA.

2.4.3. CBoOOIHBIE pauKalbl W HOH-pauKaibl. MeToasl TeHEepUpPOBAHUS
paguKaioB. DJIEKTPOHHOE CTPOCHHE W (PAKTOphl CTAOWUIU3AIUU CBOOOJHBIX
paaukanaoB. Tumbl cTaOMIBHBIX CBOOOJHBIX pajukanoB. OcHOBEI MeTO0B DIIP
u XIIA. KatuoH- U aHWOH-pagukaibl. MeToJbl T€HepUpOBaHUSI U CBOICTBA.

OcHOBHBIE peaKMU NOH-PaAUKaIOB. KOMIUIEKCHI C IEPEHOCOM 3apsia.

3. OcnoéHble munbvl OP2ZAHUYECKUX PEAKUUIL U UX MEXAHUIMDL.
3.1. HyxkneodpunsHoe 3amenieHue B anudarudeckoMm psagy. Mexanuszmel Syl u
SN2, CMEIIaHHbII MOHHO-TIApHBIA MeXaHu3M. BiusHue cTpykTypsl cydcTpara u

MMOJIAPHOCTHU PACTBOPHUTCIIAI HAa CKOPOCTH WM MCXAHU3M pPCaKIUU. AHXI/IMepHOG



6

COJICHCTBHE U CHHAPTETUYECKOE YCKOpPEHHE, YyYacTHe COCEJAHMX TIpymil,
NEpPEerpynmnupoBKM B XO0JA€ HYKJIeopUIbHOro 3amelleHus. KoppelsiimoHHbIe
ypaBHeHus CysiiHa-CkoTTa u JBap/ca.

3.2. HyxkieodunpHoe 3aMenIeHUe NpU KPATHON YIiiepoA-yIriIepoIHON CBS3H U B
apOMaTUYECKOM sifipe. TUMMYHBIE MEXAaHWU3Mbl HYKJICO(PUIHHOTO 3aMEIICHUS Y
sz—FI/I6pI/II[HOFO aromMa yriuepoga. BuHunbHBIM  KaTMOH. MOHO- U
OMMOJIEKYJISIPHBIE MPOLIECCHl HYKJICO(PUIBHOTO 3aMELIEHUS B apOMaTHYECKOM
psany. Karanu3 mnepexonneiMu Metaiuiamu. HykneoduinbHoe 3amelieHue B
HUTPOINPOU3BOAHBIX  OeH3zona. HykieopunbHoe  3amelieHne  BOAOPOAA
(Bukapuosnoe 3amenienue). Kommuekcsl Meitzenxeitmepa. HykneodunsHoe
3aMENIEHNE B ApOMAaTHUECKUX reTepounkiax. Knne-3amenienue.

3.3. DnekrpodumibHOE 3aMelIeHue y atoMa yriaepoja. MexaHu3Mbl 3aMeIleHHs
Sgl, Sg2, Sgi.  HykneodunpHbIN KaTaau3 3JIEKTPOPUIBLHOIO 3aMEICHUS.
Bnusgnaue ctpyktypsl cyoctpata u 3(h(peKToB cpeibl Ha CKOPOCTh U HAIIPABJICHHE
peakiuii. 3amernieHne y oJepUHOBOIO aToMa yriepoja U B apOMaTHUYECKOM
KoJsblle. ['eHepupoBaHue AeKTpoPuiIbHBIX peareHToB. [IpaBuia opueHTanuu u
UX MOJIEKYJIIPHO-OPOUTANIbHASI MHTEpHpETalusl. JIEKTPOQUIbHOE 3aMelIeHUe
Apyrux rpymni, kpoMe Bogopoaa. Mnco-3amemenne. Kunetnueckne n30TONHbIE
3 PeKTHI.

3.4. Peakuun AJIMMUHUPOBAHUA (OTILIETICHHUS ). MexaHu3mbl
rerepoautuueckoro snumuHupoBanus El  u  E2.  CrepeosnekTpoHHBIE
TpeboBaHus U cTepeocnennPuuHocts npu E2-anumunupoBanuu. Tepmudeckoe
CUH-3JIUMUHHPOBAHUE.

3.5. IIpucoeanHenue o KpaTHBIM YTJIEPOA-YIIIEPOIHBIM CBA3SM.
OnexktpodpunbHoe TpucoenuHeHne. CuwibHBIE ©  Cla0ble  AIEKTPODUITHI,
MEXaHU3M U CTEPEOXHMUSI MPUCOEAUHEHHUS, PETUO- U CTEPEOCEIEKTUBHOCTD
peakumii. IlpucoenuHeHne K  CONpPSDKEHHBIM — cucTemMaM.  KaTuoHHas
nosuMepusanus  oneguHoB. HykneopuibHOe NpPUCOEAMHEHHE MO KPaTHBIM

ce3sim C=C. Mexanusm mnporecca. BnusiHue CTpyKTyphl HyKieoduina W
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cyocTtpara u 3g¢deKkToB cpellbl Ha CKOPOCTh W HaIlpaBJeHUE peakuuu. Peakius
Muxasiid. AHHOHHAs OJIMMEpPU3aLus 0JIE(PUHOB.

3.6. HykiieodunpHoe npucoeMHEHNE K KapOOHWIBHOM TpyMIie: MPUCOeAUHEHHUE
OCHOBaHM, BKJIIOYasi KapOAHMOHBI, METAJUIOPTAHUYECKUX COeAMHEHUI. Peakuus
A"pu. KHCIOTHBII W OCHOBHOM Kartaiu3 mpucoeauHeHus. EHomuzanus
aNbJETUI0OB U KETOHOB. MexXaHu3M OJTepU(PUKALMKU KHUCIOT U TOJy4YCHHE
aneraneil. Konnencaunn kapOOHUIBHBIX COETMHEHHM, KAPOOHOBBIX KMCIIOT U UX
npous3BoAHbIX. HykineodunbHOoe mnpHcOeIWHEHHWE K allbJl- U KETUMHHAM H
KapOOHMIT- UIMMOHHEBBIM HOHaM (peakius MaHHuXa).

3.7. [IleperpynmnupoBkd B KapOOKaTHOHHBIX WHTepMeauaTtax. Kmaccudukamms
NEPErpyNIUPOBOK: MMHAKOJINHOBAS U PETPONMUHAKOINHOBAS, MIEPETrPYNIIUPOBKA
HembsinoBa. IleperpynnupoBka Barnepa-Meliepseiina. IleperpynnupoBku c
murpanueit k atomy azota (['odpmana, Kyprumyca, bekmana). Peakus baiiepa-
Bumurepa.

3.8. PagukanpHbIe U HOH-PANUKAIBHBIE PEAKIINU MPUCOCAUHEHUS, 3aMEIICHUS U
snuMuHHpoBaHusA. LlenHble  pagukanbHble  peakuuu. llonmmmepuzanus,
TEJIOMEpHU3allMsl, pPEeaKkUUd AaBTOOKHUCIECHUS. WHruOUTOphl, HMHULMATOPBI H
IPOMOTOPHI LIENHBIX peakuui. Pegokc-peakiuu. DNeKTPOCHHTE3 OPraHMYECKUX
COE€IMHEHU.

3.9. MonekynspHbeie peakuuu (LUC-TpaHC-U30MEpU3aLUsI, pachag MOJEKYI,
pa3MbikaHue MUKIOB). KoapkraTHble peakiuu.

3.10. CornacoBannbsie peakuuu. KoHuenmuss coxpaHeHuss OpOUTaIBHOM
cumMeTpuu U mpaBuia BynBopma-I'opmana. DneKTpOIMKINYECKHE PpEaKIIHH,
CUTMAaTpONHBIE MeperpynnupoBku. [lepunukinundyeckue peakiuu (2+2) u (2+4)-
LHUKJIONIpUCOeAMHEHUS. 1,3-/IunoisipHOe IMKIONIPUCOEIUHEHHE.

3.11. [IBoiicTBeHHass peakIMOHHAs CIIOCOOHOCTh W TayTOMEpPUS OPraHHUYECKUX
coequHeHud. [IpoToTporHBIE M CUrMATpPONHBIE IEpEerpynnupoBKu. IlpaBuio
KopnoOimtoma. Kero-eHonpHOEe paBHOBecue. HuTpocoenuHeHHs] M HUTPOHOBBIE

KHUCJIOTBI., HUTPO30COCANHCHUA U OKCUMBIL. MCTaJIJIOTpOHI/IH.



3.12. OcHOBbl  (OTOXMMHHM OpPraHUYECKHX coeAuHeHuil. CHUHIJIETHBIE U
TPUILJICTHBIE COCTOSIHUS, dayopecueHus u docdopecueHus,
UHTEpPKOMOMHALIMOHHAsT KOHBepcHsa. OCHOBHbIE THUNBl  (POTOXMMHUYECKUX

peakuuii. SIBinenue poroxpoMusma.

4. Ilpunyunost coépemenn020 OP2AHUYUECKO20 CUHME3d U YCIAHOBIEHUA
CMPOEHUSA OP2AHUYECKUX COCOUHEHUIL.

4.1. BpiOOp oONTUMaNbHOTO NYTH CHUHTE3a. [IpUHLHUI PETPOCUHTETUUECKOTO
aHanu3a. JluHelHbIE W KOHBEPreHTHbIE CXeMbl cHuHTe3a. CHUHTOHBI U
CUHTETUYECKHE OKBUBAJCHTHL. 3amuTa (PYHKIMOHAIBHBIX TPynm. MeTobl
BBEJICHUS U YAAJICHUS 3aIIUTHBIX TPYIII.

4.2.  OCHOBHBIE ITyTH IOCTPOCHUS YTIEPOIHOTO CKEIIETA.

4.3. Metoasl BBEJICHUSI BAKHEUINX (DYHKIIMOHATIBHBIX TPYIIN U IyTH MEPEXo/a
OT OJJHUX (DYHKIUU K IPYTHUM.

4.4. DnemeHTOOpraHuyeckue coeauHeHus (mpousBojanbie (ocdopa, Oopa,
KpEMHUS, MEAW, JHUTHS, MarHusi, o0JoBa) B OPraHUYECKOM CHHTE3€.
MeTammoKOMIUIEKCHBINA KaTalus.

4.5. Vcnonp3oBaHWE XUMHUYECKUX U (UBHKO-XUMUYECKHX METOJOB ISt
YCTaHOBJICHUSI CTPYKTYpbl Oprannueckux coeauHeHuid. Crnexrpockonus SAMP,
OIIP, xonebarenbHass W DJICKTPOHHAS CHEKTPOCKOIMS, Macc- M XpomaTroMacc-
cnektpomeTpus.  [a3okuakocTHass W JKUJAKOCTHAsE  Xpomartorpadus,
HOHOOOMEHHass M  Trejdb-IPpOHMKaWIIas  xpomartorpadusi, snexkTpodopes.
PenTreHocTpyKTypHBIN aHaau3 u anekTpoHorpadus. Peppakromerpus.

4.6. OcoOeHHOCTH OO0OpYAOBaHMS M METOAMKM TPOBEICHUS pEaKUuid B
rerepoda3HbIX M T'eTepOreHHbIX cucTeMax. COBpeMEHHbIE METOJIbl 00pabOTKH
PEaKIIMOHHBIX MAacC, OYMCTKH WU BbIJEIEHUS NMPOAYKTOB. IIpoBenenue peakimii
Ha TBEPJIbIX HOCUTENSIX. [[pUHITUTIBI KOMOMHATOPHON XUMUH.

Texnuka 0€30MaCHOCTH W AKOJOTHYECKHE MPOOJIEMbl OPraHUYECKOr0 CUHTE3A.

“3enenas xumus’’. TepMOXUMUS OpraHUUYECKUX peakinil. TernaoBoi B3phIB.
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5. Hcnonvzoseanue IBM ¢ opzanuyeckoit xumuu u unghpopmamuxa.

5.1. OcHOBHBIE  TIPEACTaBICHUS O  NPUMEHEHHM  HEOMIIMPUYECKUX WU
MOJIySMIIUPUYECKUX METOAOB KBAHTOBOXUMHUYECKUX BBIUHUCICHHI M pacueTOB
METOJIaMH MOJIEKYJIIPHOM MEXaHUKH [UIsl ONpPEAENICHUs DIIEKTPOHHOTIO H
IPOCTPAHCTBEHHOTO  CTPOCHMs, KOH(GOPMAIIMOHHOTO  COCTaBa,  TEIJIOT
0o0pa3oBaHUsl, SHEPrUi HANPSOKCHUS W aKTUBAIIMM XUMUYECKUX PEaAKIIUM,
KOJIEOATEeNbHBIX W  3JEKTPOHHBIX CIIEKTPOB, PEAKUMOHHOW CHOCOOHOCTH
OpPraHUYECKUX COECTMHEHUN.

5.2. TpaguiMoHHBIE CpEACTBA XUMHUYECKOM HWHPOpMAIMM U METOABl UX
UCIIOJIb30BaHUs. ABTOMATU3UPOBAaHHbBIE HHGOPMAIIMOHHO-TIOUCKOBBIE CUCTEMBI.
5.3. TlonsiTie 00 HSMIUPUUYECKUX KOPPEISIIUAX CTPYKTypa-cBoiicTBO (QSAR,
QSPR). CiekTpocTpyKTypHBIE KOppeIaiuu. MalmHHOE MJIaHUPOBAHUE U TTOUCK
NyTe CHHTE3a OpPraHWYECKUX COCIUHEHMH. MeToa pacuieHeHHs, BBIOOD

TpaHC(OPMOB, PETPOHOB U CUHTOHOB, CIIOCOOOB CBSI3bIBAHMSI CUHTOHOB JAPYT C

JPYTOM.

II. CuHTeTHYECKHE METOAbI B OPraHN4YeCKOH XMMUM M XUMHYECKHE CBOMCTBA

coeIUHEeHUu M

1. Ankanwt
1.1. MeTonsl cuHTE3a: TMAPUPOBAHUE HEMPENEIBHBIX YTIEBOIOPOJIOB, CHUHTE3
yepe3 TUTUHANAIKWIKYTIPATHI, SJIEKTPONIU3 coseil kapOoHOoBBIX KucioT (Konnbe),
BOCCTaHOBJICHHE KapOOHUIBbHBIX COCTMHEHHI.
1.2. Peakuuu ankaHOB: rajJjoreHUpoBaHue, cyiab(oxaopupoBanue. CeleKTUBHOCTh
pajvKaJbHBIX pEaKIMid U OTHOCUTENIbHAs CTAaOUIBHOCTh AJKMIBHBIX PaUKaJIOB.
TepMuueckuil W KAaTaIUTUYECKUM KpEKUHI. LIOHHBIE peakuuu aJIKaHOB B
CYNEPKUCIIBIX cpefax (AeiTepoBOAOPOAHBI OOMEH U raJIOT€HUPOBAHHUE).
1.3. Huknoankanel. MeTonbpl CUHTE3a M  CTPOCHHE  LMKIONPOIAHOB,

UKJIOOYTAHOB, IIMKJIONIEHTAHOB M IMKJIOTeKCaHOB. CHHTE3 COEJUHEHHUHN CO
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CpPEIHUM pa3MepoM IMKJa (aUMIOMHOBAsI KOHJAEHCAlus). TUIbl HaNpsKEHUS B
LIUKJIOAJIKAaHAX M KX NOJAPA3ACIICHUE HAa Mayble, CPEAHUE WM MAaKpPOLMKIIBL.
Kondopmanmonnslii  aHanu3  [IMKJIONEKCaHAa, MOHO- M JIU3aMEIICHHBIX
LIUKJIOTEKCAaHOB;,  aKCHaJbHbIE W  JKBAaTOPHUAJIbBHBIE  CBS3U.  BiusHue
KOH()OPMAIMOHHOTO TOJIO0KEHUS (PYHKIIMOHAIBHBIX TPYII HAa WX PEAKIMOHHYIO
CHOCOOHOCTh B psALy MPOU3BOJHBIX UMUKIOT€KCaHA Ha TMpUMEpEe peakuil
3aMEILIECHUs, OTIICIUICHUS U OKUCIICHUA. Peakuun paciimperust U CyKE€HUS IUKIIOB
npy Je3aMUHUPOBAHUU TMEpBUYHBIX aMHHOB ([leMbsnoB). CykeHue LHKIA B

pCakunun (DaBOpCKOFO (OL-I‘&JIOFGHHHKHO&HK&HOHI)I).

2. Ankenwi
2.1. Meroasl  cuHTE3a: JMMHUHUPOBAHUE  TaJOT€HOBOJAOPOJIOB W3
QJKUJTAJIOTEHUIOB, BOABI W3 CHUPTOB. CHUHTE3 aJKEHOB W3 YETBEPTUUYHBIX
amMoHMeBbIX coneit  (['opman), N-okuceit Tpernunbix amuHOB (Koym).
CrepeoceneKTUBHOE BOCCTAHOBJIEHHUE aNKUHOB. CTEpEOCENEeKTUBHBINA CUHTES IUC-
u TpaHc-ankeHoB u3 1,2-nuonoB (Kopu, Yunrep). PermocenexkTuBHBIN CHUHTE3
ankeHoB w3  Tto3wiaruapasoHoB  (Iammpo). Peakuus  Burrura — kak
peruocneunpuueckuii MeToj cuHTe3a ankeHOB. OCHOBAaHMS, UCIOJIb3yeMble B
peakuny. CTaOMIM3UPOBAHHBIE U HECTAOWIM3UPOBAHHbIE MIUABL. CTepeoXxumMus
peakuuu. XEMOCEJIEeKTUBHOCTh peakuuu Burrura. Ilonmydenue adupon
ankuiapocPoHOBbIX KUCTOT (Muxasnb-ApOy30B) U UX HCIOJIb30BAHUE B CUHTE3E
ankeHoB (BapuaHT Buttura-Xopaepa-Ommonca). O01acTh MPUMEHEHHS PEAKITUH.
2.2, Peakmuum  ankeHOB: JJNEKTPOPHUIBHOE  MPUCOCIUHEHHE  TaJOreHOB,
rajoreHoBoJIopo/ioB, Bojawl. [Ipomeccel, comytcTBytomue Adg-peakuusm:
CONPSKEHHOE MPUCOEANHEHNE, TUAPUAHBIE U AJIKUIIbHBIE MUTpauuu. ['uapokcu- u
AIKOKCUMEPKYpPUpOBaHHE. Perno- u  CTepeoCeNeKTUBHOE MPUCOEIUHEHHE
TUJPUIOB oopa. Peruocnenuduueckue - ruApOOOPUPYIOIIUE  areHTHI.
[IpeBpamienre  OOpOOpPraHUYECKUX  COCAMHEHUNW B allKaHbl,  CIHUPTHI,

ankunranoreHuibl. OkucieHue aakeHoB 10 okcupanoB (IIpunexaen). [lonsitue 06
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HSHAHTUOMEPHOM JMNOKCUAMpPOBaHMM ajkeHoB mo Illapmnecy (B mnpucyrcTBumn
uzonponwiara TutaHa U 3¢pupa  L-(+)-BuHHOM  kucnoTsl).  Iluc-
rupokcuinpoBanue aakeHoB o Barnepy (KMnO,) u Kpure (OsO,). Okucienue
QJIKEHOB TaJIOTEHOM B NPHUCYTCTBUU cojeil cepeOpa: uuc-(Byasopr) m Tpanc-
(ITpeBo) runpokcunupoBanue. PagukanbHbIE pEeaKIMU AJIKEHOB: IPUCOEIMHEHUE
OpoMucTOro BOAOpPOJa MO Xapally, CEpOBOJOPOAA U THOJIOB. AJUIUIBHOE
rajioreHupoBanue 1o Llurnepy. BHyTpumosekyssipHas paaukanbHas UKIU3ALM
6-rajJoreHaNKaHOB TNpU JEHUCTBUM TpuUOyTHUIIOMOBOrMApUAa. Il ereporeHHoe
TUAPUPOBAHUE: KaTalIM3aTOPbl, KATAIMTUYECKHUE SAbl. [ MAporeHonu3 cBs3el
yIaepoa-rerepoaroM. ['OMOreHHOe€ TIMAPUPOBAaHUE: KaTaJIU3aTOPbl, MEXaHU3M.
PerunocenexkTMBHOCTh TOMOT€HHOTO TUApUpoBaHusl. [IprcoeqHeHe CUHTTIETHBIX
U TPUIUIETHBIX KapOeHOB K ankeHaM. KapOeHounabl, UX B3aUMOJEWUCTBHE C

AJIKCHaMH.

3. Anxkunoi
3.1. Metoapl cuHTE3a: OTIICIJIEHWE TaJOT€HOBOJOPOJOB W3 JUTaJIOT€HUIOB,
peakius 1,2-nmuruapa3zonoB ¢ okcugoM prytu (II) u TerpaaneraroMm cBUHIIA.
VCIllo)KHEHUE YTJIEPOJIHOTO CKeJIeTa aJIKMHOB: PEaKIUU alleTUJICHUI0B HATpHUS U
MeJId, MarHUHOpraHUYeCKUX MPOU3BOJIHBIX adkuHOB. KoHIeHcamus: ankuHoB-1 ¢
KETOHAMHM U anpaeruaamu (Papopckuii, Penme).
3.2. Peakiuu ankuHOB. ['aoreHupoBaHue, TUAPOraJoreHUPOBAHUE, THAPATAIINS
(KydepoB). AnerwieH-ajuieHOBasi u3zoMepusanus. CMmerieHue TPOMHOM CBSI3U B
TepMHUHAJIbHOE TIOJ0oKeHHue. OKuciauTelbHas KOHJECHCALMS TEPMHUHAJIbHBIX

AJIKMHOB B IMIPUCYTCTBHUH coJie MCIH.

4. Ankaouenwt
4.1. Meronpl cuHTe3a 1,3-IMEHOB: OErMAPUPOBAHUE  AJKAHOB, CHUHTE3
®daBopckoro-Pernmne, kpocc-coueTaHnEe HA METAITIOKOMIUIEKCHBIX KaTAIN3aTOpaX.
4.2. Peakuun 1,3-1M€HOB: TajJOT€HUPOBAHUE W TUIpPOTAJIOreHUpoBaHue, 1,2- u

1,4-pucoequnenne. Peaxkuus Jlunbca-Anpaepa ¢ alkeHaMH W AJIKWHAMU, €€
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TUIIBL: KapOO-peakiys, rerepo-peakius. J{uensl 1 qgueHoPpuibl. 0-XUHOIUMETaHbI
B KauectBe aueHOB. Karamm3z B peakuum [unbsca-Anpnepa. Crepeoxumus
peaknuu.  PernocenekTMBHOCTh  [4+2]-IUKIONPHUCOCTUHEHUS B Cliydae
HECUMMETPUYHBIX JUEHOB W aueHodusoB. Perpo-peakuus [lunbca-Amnbaepa.

HpI/IMeHeHI/Ie CUIIOKCHIUCHOB B CUHTC3C aJIMIHUKIIOB U I'CTCPOIHUKIIOB.

5.Cnupmut u npocmute 3¢hupui
5.1. Meroasl cUHTE3a OAHOATOMHBIX CIHUPTOB: M3 AJIKEHOB, KapOOHMIIbHBIX
COEJIMHEHUM, CIOKHBIX 3()PUPOB U KAPOOHOBBIX KUCIIOT.
5.2. Peakuuu OJHOATOMHBIX CIHMPTOB: 3aMEUIEHHWE THAPOKCUIBHON TpyNIbl B
CIUPTAxX Ha rajioreH (Moj AeHCTBUEM raJoreHOBOIOPOIOB, TajJoreHu10B ochopa
U XJOPUCTOTO THOHMWJA). PeareHThl peruo- M CTepeoCceNeKTUBHOIO 3aMEIICHUS
(xkommuiekcel  TpudeHmwipochuHa € TATOTEHAMHM UM YETBHIPEXXJIOPUCTHIM
yriepoaom). Jleruaparamusi cnupToB. OKHUCICHHE TMEPBUYHBIX W BTOPUYHBIX
cnupToB. PeareHThl OKHCIIEHHSI Ha OCHOBE coenuHeHuid xpoma (VI), nuokcupaa
Maprasiia u guMetwicyiabdokcuaa (metoasl Moddera u CrepHa).
5.3. Meroapl CHHTE3a M PEAKIMU JBYXaTOMHBIX CIHUPTOB. OKHCIHMTEIBHOE
pacwerienue  1,2-guonoB  (MoJHAas — KUCJIOTa,  TeTpaaleTaT  CBUHIA).
IInHakonMHOBAA MEPETPYHIIUPOBKA.
54. Meronpl  cuHTE3a  HpocThIX  3(GupoB:  peakuus  BuibsamcoHna,
AITKOKCUMEPKYPUPOBAHUE CIIUPTOB.
5.5. Peakuuu mpocThix 3(pupoB: 00pa3zoBaHKE OKCOHUEBBIX COJICH, pacIleIIeHUEe
KHUCJIOTaMH.
5.6. 'maponepokcuasl. KpayH-3upsbl, UX moiydeHUe U MPUMEHEHHE B CHHTE3E.
5.7. Oxcupanbl. CriocoObl mojiydeHUs. PackpbITHE OKCHPAHOBOIO IHMKJIA TOJ

JIEUCTBUEM DIEKTPOPIIBHBIX M HYKJICO(UITBHBIX ar€HTOB.

6. Anvoezuont u KemoHbwl
6.1. MeTroapl MOJydYEHHUs AaJIbJICTHUIAOB W KETOHOB: W3 CIUPTOB, MPOW3BOJHBIX

KapOOHOBBIX KHCJIOT, aJKEHOB (O30HOJIM3), aJKUHOB (TUIPOOOpPUPOBAHUE), HA
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OCHOBE METAJIJIOOPTaHUYECKUX COCIUHEHUN. AUUIUPOBAHUE U (POPMITUPOBAHUE
apEHOB.

6.2. Peakuuu anpIerujioB U KETOHOB: MPUCOEAUHEHHE BOJBI, CIIUPTOB, THOJOB.
1,3-JluTnanbl ¥ WX HCHOJb30BAaHUE B OpraHuueckom cuHtese. OOpaiieHue
nosnsspaoctd  C=0O rpynnel.  [lomydenue OuUCYIbOUTHBIX MPOU3BOJHBIX U
[MaHTUJIPUHOB. B3anMojelicTBue anbAeruoB U KETOHOB ¢ miauaamu ¢ocdopa
(Burtur) u cepsl. BzaumopeiicTBHe albJETHIOB U KETOHOB C a30THCTHIMHU
ocHoBaHusAMH. lleperpynnupoBka bekmana. BsaumopneilcTBue aibIeruioB M
KETOHOB  C  METaJUIOOPTaHWYECKUMHU  COeAWHEHUsIMU.  EnHamuHBl,  UX
QNKAJIMPOBAHUE W  AUWJIMPOBAaHUE. AJbJIOJBHO-KPOTOHOBAs  KOHJEHCALIMS
anbAETUJIOB M KETOHOB KakK METOJ YCJIOXHEHUS YIJIEPOJHOIO CKEJeTa.
HanpaBnennass anpioiapHass KOHJACHCALMS PAa3HOMMEHHBIX — QIbIAETUI0B €
WCIIOJIb30BAHUEM JINTUEBBIX M KPEMHHEBBIX 3(QupoB eHoyioB. KonpeHcarms
aNbJACTUIOB U KETOHOB C MAJIOHOBBIM 3(DUPOM U APYTUMU COEIUHECHUSIMU C
akTUBHOW MeTwieHoBo rpymnmnod (KueBeHarenb). AMHHOMETUIIMPOBAHHE
anbaerufoB U keToHoB (ManHux). beHzounHoBas konjeHcauus. KonneHncanus c
HuTpoankaHamu (AHpu). BoccTtaHoBieHUE anbAETHIOB U KETOHOB JIO CIIUPTOB,
peareHTbl BOCCTaHOBJEHUA. JI€30KCUT€HUPOBAaHUE QJIbJACTUIOB U KETOHOB:
peakuun Knemmencena u Kmxnepa-Bonbsda. Oxucienue anpaeruyioB, peareHTbl
okucnenusi. OKHCIIEHUE KETOHOB HaJIKuciaoTamu no baitepy-Buurepy.

6.3. o,p - HenpenenbHble anmpiaeruabl W KETOHBL. MeToAbl MOJYyYCHHUS:
KOHJICHCAIIMU, OKHUCJICHUWE aUIWIOBbIX cnupToB. Peakmusa 1,2- u 1,4-
PUCOETUHEHUS JIUTUHOPTAaHUYECKUX COCIUHEHHUM, TPUATKUIOOPAaHOB, THUATKUII-
u JTMApUIIKYTIPATOB, AAHUCTOTO BOJIOpOJA, rajoreHOBOJOPOIOB.
DONOKCUIUPOBAHUE O,-HenpeaeabHbIX KeTOHOB. CONMpsiXKEHHOE MPUCOCIUHEHUE
€HOJISITOB U €HAMUHOB K OL,[3-HENpeAebHbIM albAeruniaM u keroHam (Mwuxasms).
Honopsl u aknentopsl Muxasns. Karanuzatopsl peakuuu, €€ 0OpaTUMOCTb.

Perpo-peakums. Peakuuu anenupoBanusi. Bapuant PoOGuncona. Mcnonb3oBanue
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B-XHOpKGTOHOB U IIPOHU3BOJHBIX OCHOBaHUM MaHHuXa. OL-CI/IJII/IJ'II/IpOBaHHBIC

BUHUIKETOHBI (CTOPK) U €HAMUHBI B PEAKIUSAX aHEIUPOBAHUS.

7. Kapoonoevle kuciomuol u ux npou3eooHuvle
7.1. MeTtonpl CMHTE3a KHUCJIOT: OKUCJICHHE IMEPBUYHBIX CHUPTOB U AIbIAETUIOB,
QJIKEHOB, AJIKUHOB, aJIKUJIOEH30JI0B, THUIPOJIU3 HUTPUIIOB U APYTUX MPOU3BOJAHBIX
KapOOHOBBIX KHCJIOT, CUHTE€3 Ha OCHOBE METAJIOOPTaHUYECKUX COCIMHEHUH,
CHUHTE3bI HA OCHOBE MaJIOHOBOTO d(pupa.
7.2. Peakuuu kapOOHOBBIX KHCIOT: rajoreHupoBanue mno I'emo-Domsrapary-
3eMHCKOMY, NUPOJUTHYECKas KEeTOHW3alus, dJekTpoiun3 1o  Komb0e,
JEKapOOKCUITMPOBAHUE 110 XYHCAUKKEDPY.
7.3. Mertoapl ITOJTyYEHHUS IIPOU3BOIHBIX KapOOHOBBIX KHUCJIOT:
rajoreHaHruIpu0B, AHTUJAPUAOB, CIOXKHBIX 3(PUPOB, HUTPUIOB, aMUJIOB.
KeTeHsl, UX MMOTy4YEeHHE U CBOMCTBA.
7.4. Peaknuu TIPOU3BOMHBIX KapOOHOBBIX KHCJOT: B3aWMOJEHCTBHE C
HYKJICOPWIbHBIMU  peareHTamMu  (Boja,  COUPTHl,  aMMHAK,  aMHUHBI,
METaJIJIOOPTaHUYECKUE COENMHEHUs). BOoccTaHOBIEHUE TallOT€HAHTUIPHUAOB 10
anbAerugoB 1o Po3eHMyHIy UM KOMIUIEKCHBIMH TUJPUJAMU  METAJLJIOB.
B3auMozeiicTBue TramoreHaHrupuioB ¢ JAuazoMeTaHoMm (peakuust ApHJTa-
Diictepra). BoccraHoBlieHHE CIOXKHBIX 3(QHUPOB 10 COMPTOB W albJAETUIOB,
HUTPUJIOB — JI0 a@MHUHOB W aJIbJIETUJOB KOMIUIEKCHBIMU THUAPHUIAMHU METAJIJIOB.
MasnoHoBasi KHMCIIOTa: CHUHTE3bl C MAaJOHOBBIM 3(dupom, peakuus Mwuxasms,
koHaeHcaruu ¢ anpaerugamu (Kaesenarens). CrnoskHOd(UpHAS U allMIIOMHOBAS
koHjeHcaruu. OcoOeHHOoCTH 3(PUPOB JABYXOCHOBHBIX KHCIOT (0Opa3oBaHUE
KapOOILMKIIOB) B 3TUX peakuusx. CiokHble 3(QUPBI O-TaJTOT€HOKUCIIOT B PEAKIUAX
Pedopmatckoro. AuleToykCycHbId 3¢Up U €r0 UCTOJIb30BAHKUE B CHHTE3E.
7.5. Metoasl cuHTe3a o,B-HeNpeaeabHbIX KapOOHOBBIX KHCIOT: ACTHApATAIIUS

TUIPOKCUKUCIIOT, peakunu Kueenarens, Butrtura, Ilepkuna (CHHTE3 KOPUYHBIX
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kucior). Peakuuu mnpucoenvHEHUsT MO JABOMHON cBsizu. bpoMmo- u wmopo-

JJAaKTOHHU3allus1 OL,B—HGHPCI[CJ]BHBIX Kap6OHOBBIX KHCJIOT.

8. Cunmemuueckoe ucnob3o6anue peaKyuil 3J1eKmpoPuibHo2o 3ameuieHus 6
apoMamuyecKkom paoy
Knaccudukanus peakiuii apoMaTuueckoro 3JIEKTPOOUIBHOTO 3aMelIeHUs.
Bnusnue 3amecTtuTeneid B OEH30JbHOM KOJIbLIE Ha CKOPOCTh W HallpaBieHUE
3NIeKTpopmIIbHOTO 3aMernieHus. CoriiacoBaHHasi U HECOTIaCOBaHHAsl OpUEHTALIMSL.
8.1. HurpoBanme. Hwutpyromme areHTbl. MeXaHM3M peakUUW HUTPOBAHMS.
HutpoBanue OeH3ona u ero 3amemieHHbIX. HutpoBanue Oudenwmia, nHadramuHa,
apoMatnyeckux aMuHOB M (eHona. [lomydenne momuuuTpocoeaumHenuit. Hmco-
aTaka M MWIICO-3aMEILEHUE B PEAKUUSAX HUTPOBaHUsA. BoccTaHOBIEHHME HUTPO-
IPYIIIbl B PA3JIMYHBIX YCIOBUSIX.
8.2. I'anorennpoBanue. 'amoreHupyromme areHTbl. MeXaHu3M rajlore HupOBaHUs
apEeHOB U WX MPOU3BOJIHBIX.
8.3.  CynbdupoBanme. Cynpbupyromue  areHtsl.  KuHeTndeckuét  u
TEPMOJMHAMUYECKUM KOHTPOJIb peakiuu (cyabdupoBanue peHosa u HadTannHA).
[IpeBpatenrie cyiabho-rpynisl.
8.4. AnxunupoBaHue apeHoB no ®puupento-Kpadrcy. ANKUmupyromuye areHThI.
Mexanusm peakuuu. [lonmankunupoBanue. [1o004HbIE MPOLECCHI: U30MEpU3AIIUS
ANKAJMPYIOLIEr0 areHTa MW KOHEUYHbIX npoayktoB. CuHTE3 [uapui- U
TPUAPUIMETAHOB.
8.5. AumnupoBaHHE apeHOB. ALWIMPYIOMIHME areHTbl. MeXaHu3M  peakluH.
PerunocenekTuBHOCTh anuiaupoBaHusi. OcoOEHHOCTH aUWIMPOBaHUS (HEHOJIOB,
neperpynnuposka @puca. Gopmunupoanue no I'arrepmany-Koxy, ['arrepmany

u BunbscMmeliepy. O0n1acTh NpUMEHEHUS 3TUX PEAKLIUM.
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9. Humpocoeounenus u amuHl
9.1. Hutpoankansl. CHHTE3 U3 AIKWITAIOreHUIOB. KHCIOTHOCTE M TayTOMEPUS
HuTpoankaHoB. KonneHcanus ¢ KapOOHWIBHBIMH COEIUHEHUSMHU (AHpH).
BoccranoBienue B amunbl. I[IpeBpailieHre BTOPUYHBIX HUTPOAJIKAHOB B KETOHBI
(Mak-Mappn).
9.2. Metoapl MONYyYEHHUS AaMHMHOB: AQJIKWIMPOBAHWE aMMHAaKa U aMHUHOB IO
lNodpmany, ¢rammmuma kamus (["aOpwdib), BOCCTAHOBICHUE a30TCOSPIKANMINX
MPOU3BOAHBIX  KAPOOHWJIBHBIX  COCIMHEHMH U KapOOHOBBIX  KHCIIOT,
HUTpOCOeANHEHUH, ankwiazunoB. lleperpynnupoBku ['opmana u Kyprwmyca.
CHHTE3 aMUHOB C TPETUYHBIM AJIKWIBHBIM pagukanoM (Putrep), B3auMoencTBue
aJbJIETUOB U KETOHOB ¢ (hopmuaTom ammonus (Jleiikapr).
9.3. Peakumu amMuHOB. AJIKMIMPOBAaHWE W aUWIUMpOBaHUE. TepMHUYECKOe
pa3ioXeHHe TUIPOKCUIOB TeTpaalkwiaMMoHuss 1o ['opmany. Oxwucienue
TPETUYHBIX aMUHOB 110 N-okcuaoB, ux tepmonu3 (Koyn). Ilomydyenne HUTpOHOB
n3  N,N-guankuwiruipokcuamuHoB.  Peakiuu  [3+2]-nuKIONpPUCOETUHEHUS

HUTPOHOB (00pa30BaHME S-UJIEHHBIX a30TUCTHIX FE€TEPOIUKIIOB).

10. Memoowvt cunmesa u peakyuu apoMamuydecKux 2emepoyuKIu4ecKux
coeOuHeHull
10.1. IlATMuYnEeHHBIE TETEPOLMKIIBI C OOHUM rerepoaromoMm. dDypaH, mUppod,
tuoder. Cunre3 u3 1,4-gukapOoHuinbHbIX coenuHeHuit (Ilaams-Kuopp). Cunres
nuppoioB no Kuoppy u no I'anuy. Cunte3 3,4-au3aMelIEHHBIX THO(PEHOB IO
XuHcOepry. Peakuumu  3/eKTpOQHIBHOTO  3aMEIICHHS B MATUWICHHBIX
apOMAaTUYECKUX TeTePOIMKIIAaX: HUTPOBAaHUE, CYJIb(PUPOBAHKE, FAJTOreHUPOBAHHE,
dbopmunupoBane, auunupoBanue. Mumon. CuHTE3 NPOM3BOAHBIX HHAONA U3
dbenunrunpazuna U ketoHoB (dumiep). CuHTE3 UHI0JIA ¥ €T0 TPOU3BOJAHBIX U3 2-
aruiamMuHoTonyosnoB (Magenynr).  Peaknuu 3nekTpopuiabHOrO 3amelieHus] B
MUPPOJILHOM KOJIBIE HHJI0JIa: HUTPOBaHUE, POPMIIMPOBAHKE, TAIOTEHUPOBAHNE.
10.2. IlecTnuneHHbIE apOMATUYECKUE TETEPOLMKIBI C OJHUM TIE€TEPOATOMOM.

[Iupuave m xuHoiMH. CUHTE3 NPOM3BOAHBIX NUpuUAMHA 1o ['anuy . CuHTe3
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YaCTUYHO  THJIPUPOBAHHBIX  NPOMU3BOJAHBIX  NHUpHAMHA  nytem  [4+2]-
nuKionpucoeauuenus (rerepopeakuus Junbca-Anbaepa). CuHTE3 XMHOJIWHA U
3aMEUICHHBIX XUHOJMHOB K3 aHWIMHOB 1o Ckpayny u J[lebHepy Muepy.
Peakiuum mnupuavHa W XMHOJAWMHA C  alkwiraioreHugamu. OKucieHue u
BOCCTAHOBJICHHE MUPHUJIMHA U XUHOJIMHA. Peakuuu 31eKTpoduiabHOro 3aMeneHus
B NMUPUJMHE U XUHOJHMHE: HUTPOBAHUE, CyJIb(PUpOBaHME, rajoreHupoBaHue. N-
OxkHcH NMHUpUIMHA W XUHOJMHA M UX HCIOJB30BAHME B PEAKUUU HUTPOBAHMS.
Hyxneo¢punpHoe 3amelnieHue aTOMOB BOJOpPOJAa B NUPUAMHE U XHHOJIMHE B
peakiusix B amujgoMm Hatpus (Ynuubabun) u denwuiutuem. 2- u  4-
MeTunnupHuIvHbl U -XWHOJIMHBI KAK METUJIEHOBBIE KOMIIOHEHTHI B KOHIEHCALUAX

C aJIbJCTUIaMU.
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