OEJEPAJIBHOE F'OCYJAPCTBEHHOE BIO/UKETHOE HAYYHOE
YUPEXKIEHUE YOUMCKHUHN OENEPAJIBHBIN HCCIEIOBATEJIbLCKHNA
OEHTP POCCUUCKOU AKAZJEMHU HAYK
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1.4.3 Oprannyeckasi XHMHHA
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[TPOIPAMMA-MUHVMYM
KaHIUIATCKOr0 SK3aMeHa 110 CICIHNalbHOCTH
1.4.3 «Oprannyeckasi XUuMHs»

Beenenue

Hacrtosimass mporpamMma 0asppyeTcsi Ha OCHOBOIIOJIATAOLINX paslesiax
OPraHWYecKO¥ XMMWHM, BKIIOUas TCOPETHICCKUEC poOJeMbl  CTPOEHUS U
PEaKLMOHHOM CIIOCOGHOCTH ~ OpraHWYECKHMX COEIMHCHHH, METOIbI ~CHHTE3a
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB, AHATUTHYCCKIE METOIBI KOHTPOJIL 1
UOEHTHQUKAIUA  XHMHAYECKUX coequHeHUM,  HHGOPMAIKMOHHO-IIONCKOBBIE
CHUCTEMBI B OPraHMIeCKOH XUMUHU, TEXHHUKY dKCICPHMEHTAJIBHBIX HCCIIEOBAHNN U
SKOJIOTHYECKME acIIEKThl OPraHUYEeCKOro CUHTE3A.

I. 3aKOHOMEPHOCTH CTPOEHMSI ¥ PeaKLIHOHHOI'0 NOBeICHHUs
OpraHuYecKux coeJHHeHu
1. XumHuecKasi CBS3b U CTPOEHHE OPraHHYEeCKUX COeJHHeHHH
1.1. CoBpeMeHHbIE NIPENCTABJICHNS O IIPUPONIC XHMHYECKOH CBSI3H.

DIeKTPOHHEIE IIPEJCTABICHHS O [MPUPONE CBS3CH. Tumer cBsazed B
opraHuueckoi xumun. ['mbpuansanus aToMoB yriepoaa ¥ asoTa. DIEKTPOHHEIE
3G PeKThI. DNEeKTPOOTPUIIATENBHOCTE ATOMOB 1 IPYIIL.

OCHOBHBIE IIOJIOXKEHHs KBAHTOBOM XMMHH. ATOMHBIE U MOJICKYJIPHBIC
opburams. Ipubmxenne MO-JIKAO. Merox MO Xroxkkelss U OoJyiee CTpOTHE
KBAHTOBO-XMMHUECKIE MeTOIbI pacdera. [IoHaTHe O TOIySMINPHICCKUX METOAAX,
OCHOBaHHBIX Ha mpuOmmkeHun Xaprpu—Poxa (MNDO, AMI, PM3 wu np.).
Metomsr ab initio. Metox dyukumonana rmwiotHoctu (DFT). KommpomuccHbIE
mofxomsl  (JIOKATM30BaHHbBlE  CBSI3M, — TMOpH/M3ALMs, — YaCTHYHBIA  y4eT
JeNOKATA3AIMHA SIEKTPOHOB Ha IPUMEPE G -T ~IIPHOIIDKEHHS).

Teopust BozmyuieHn# MO. BosmyiueHus NIEPBOTO U BTOPOrO IOPSIIKOB.
MHIeKCH! PEaKIFOHHON CrIoCOOHOCTH. MeTOI rpaHiyHbIX OpOHTaneH. 3apsaoBeIT
¥ OpOUTANBHEIN KOHTPOIb OPTAHUIECKHIX PEAKIHHL.

[MonsiTie 0 pe3oHaHCe (COMPSDKEHHUH) B KJIACCHYECKON M KBAHTOBOH XMMHUH.
Conpsmxenne B Merofe MO Xrokkens. KoHIenus apOMaTHYHOCTH. IIpaBumo
Xrokkens. Me30rOHHbBIe COSIMHEHUA. AHTHAPOMATUIHOCTD.

1.2. Crepeoxumusi. [IpocTpaHCTBEHHOE CTPOCHME OPTAHUYCCKUX MOJICKYIL.
IIpoCTpaHCTBEHHOE B3aUMOESHCTBIE HECBA3AHHBIX aTOMOB M TIPYIIL, BaH-ICp-
BaaJlbCOBBI paJUyChl.

[TomsiTHE 0 KOH(MOPMALMK MOJIEKYIIBL. Bpalenue BOKpYT CBSI3CH: BEJIMHMHb
J CHMMETpHsS MOTEHIHATBHBIX 0apbepoB. DaxTOpEI, ONPEACILIOME SHEPIHIO
xoHpopMepoB. BiausHue 3(pHEKTOB COIPSIKEHUA Ha CTaOUIILHOCTH KOHGOPMEPOB.
HomenxkiaTypa KOHGOpMepOoB. YIJIOBOE HAIPSDKEHUE U IPYIUC THIIBI HAPDKCHHSA
B [MKJIHYeCKHX crcTeMax. CpeHue IUKIBl i TPaHCAHHYJIAPHBIE B3aHMOACHCTBHL.
VHBepcrs [IUKIIOB U a30TCOAEPIKAIIMX COETHHEHHH.



Cas13b KOHGbOpMaNuy ¥ peaknroHHON crocobHoctr. Ipunnmn Kepruna—
I'ammera.  CTepwuecKwii W CTEPEOIIEKTPOHHBIM  KOHTPOJb  pEaKIu.
CTepeoCceneKTUBHOCTD ¥ CTEPEOCIeUPUIHOCTD.

ITpOCTpaHCTBEHHOE  CTPOCHHE OSTUJIEHOBBIX M JHEHOBBIX  CHCTEM.
HomeHkaTypa reoOMETpUUeCKAX u30MepoB. KoHdopmalus IHEHOB ¥ TPHUCHOB.
ATporon3oMepusl.

DHaHTHOMEpUS.  ACHMMETPUST U XHPalIbHOCTh.  JKBHBAJICHTHEIE,
SHAHTHOTOITHBIE U JUACTEPEOTONHEIE TPYIIBI; MX I[IPOSIBICHHE B XMMUYECKOM
TIOBEICHUM MOJIEKYJI B XHPAalbHBIX M axWpalbHBIX cpefax u crekrpax SMP.
HoMeHKNIaTypa ONTHUSCKUX AaHTHUIIOHOB. Heyriepomsbie aTOMBI KaK LEHTPEI
XHPATbHOCTH.

Crioco0bl TIONYYEH s U pas/ielieHus SHaHTHOMepoB. ONTHUYeCKas YUCTOTa U
MeTombl ee ompeneienus. OmpeneneHne aOCOIMIOTHOM M OTHOCHTENIBHOU
koH(urypanpu. [IOHATHE O MUCIEPCHH ONTUYECKOTO BpALICHHUS U KPYrOBOM
TTUXPOU3ME.

2. O6mye NPUHUMIBI PEAKIUOHHON c1I0COOHOCTH

2.1. Knaccudukanms peakimil o THILy oOpa3oBaHMs U pas3phiBa CBs3CH B
JAMUTHPYIONIEH CTaJnuu, IO THUILy PeareHTa M II0 COOTHOIICHMIO YHMCIIa MOJIEKYJI
PEareHToOB U MPOAYKTOB.

Teopust IepexomHOrO COCTOSHUS. [ 'MIIEPIOBEPXHOCTh ITOTCHIHATBHON
SHEPIUH, KOOpAWHATA ¥ SHEPreTUYECKUH POl peakiyn. TepMOTHHaAMIICCKIE
HmapaMeTphl akTuBanuy. KHHeTHYecKue ypaBHEHHMs OCHOBHBIX THIIOB PEaKIUH.
MeTozbl SKCIIEPUMEHTAIBHOTO H3Y4EHHs KHHETHKA M MEXaHM3MOB PEaKIvi.
MeTon CTaUMOHApHOro cocTossHus (mpuHIMN —bojenmreiina). Ilocrymar
XIMMOH/IA.

OMIOUpUUECKUH  (9KCTPATepMOIMHAMUYECKUM) IIOAXO0A K PeaKIMOHHOM
crioco6HOCcTH. KOppersiuoHHble YpaBHEHUs, IPUHOUI JMHEHHOCTH CBOOOIHBIX
smepruit ['mG6ca. VYpasuenumsi [ammera u Tadra. Cpsasp mapameTpos
KOPPEJLIIIMOHHBIX YPaBHEHUH ¢ MEXaHU3MOM DEaKIIHL.

[Mpuauun XXMKO; ero o6ocHOBaHHE Ha OCHOBE TeopuH BosMylueHuit MO.

2.2. KonmyecTBeHHas] TEOPUSI KUCTIOT B ocHOBaHuM. KucnoTel bpencrena u
JIstouca. KucmorHo-ocHoBHOe paBHOBecue. Ilonsatue pH. Kunetmueckas u
TepMOJIVHAMHUYECKAs ~ KUCIOTHOCTh. ~ YpaBHeHue bpemcrema. OOmuid — u
crien(UUecKuil  KUCTOTHO-OCHOBHBIM — KaTainm3. CynepKUcnoTel. DyHKIMH
kucinotHocTd. [loctynar I ammera.

2.3. BiusHre cpebl Ha CKOPOCTH W PAaBHOBECHE OPraHMYECKUX PEaKLUi.
Crneuuduryeckas u Hecneuupuueckas (yHuUBEpcaabHas) coibBauusd. KieTOUHBIN
spdexr. Bomopommas cBa3b. Kiaccupukaumsa M LIKAIBl  [1apaMeTpPOB
pacTBOpuTeNeH. BiusiHUe cONbBallMU HA CKOPOCTh M PABHOBECHE OPTaHUYCCKUX
peaxnuit. Ypasaenus YuHcteitna u I'pronBainbia, Konnens-ITamsma. KucnoTHOCTh
U OCHOBHOCTB B T'a30BOH (aze.



Acconmanys HOHOB. THWIBI HOHHBIX TIIap M JIOKa3aTeNbCTBA UX
CYIIECTBOBaHMUS. BIUIHIE acCOIMallii HOHOB Ha UX PEaKLHOHHYIO CIIOCOOHOCTD.
YpaBHeHue AKpH. :

Mexdazapiit katanus. KpayH-3Qupsl, KpANTaHIbl, TOJAH/bI, KaTaIU3aTOPEI
MexazHoro nepeHoca. IloHATHE 0 CyIIpaMOIeKyIIpHON XUMHUH.

2.4. OCHOBHBIE TUIILI HHTEPMEIUATOB.

KapGenueBrie wuoHBl (kapOokaTWoHBI). [eHepamus KapOOKaTHOHOB B
pacTBOpax 4 B Tra3oBod (¢asze. BnwsHHE CTPYKTYpPHBIX M COJBBATALMOHHBIX
(hakTOpOB Ha cTaOMIBHOCTH KapOokaTnoHOB. CTpoeHKne KapOokaTuoHOB. IloHdTre
0 Hekaccuyeckux noHax. OCHOBHBIC THITHI peakUui kapOOKaTHOHOB M 00JIACTH
HX CHHTETHYECKOI'O MCIIONb30BaHusA. CKeIeTHbIE IIEPErPYNIIUPOBKA U THIPHIHEIE
CIIBUTHY B KapOOKaTHOHAX.

Kap6auuonsr u CH-kucinoTsl. BiusHue cTpyKTYpHBIX U 3G dEKTOB cpebl Ha
crabmnmzanuio kapOaHnoHoB. OCHOBHBIE peakIUM KapOaHMOHOB, aHMOHHEIE
IeperpynmupoBKy. AMOWIEHTHbIE U  IOJUACHTHbIE aHUOHBL  KapOeHsl.
DJIeKTpOHHAsT CTPYKTypa, CHHIJIETHOE U TPUILIETHOE COCTOSIHHE KapOEHOB.
MeTonpl reHepaliii KapOeHOB M HCIIONB30BAHUE UX B OPraHMYECKOM CHHTESE.
HuTpensl, X reHepanus, CTpOEHHE U CBOUCTBA.

CpoOonmHble paguKaibl W HOH-paguKanbl. MeTonsl T'€HEepUPOBAHUS
pamuKaioB. OJIEKTPOHHOE CTpoeHHe U (aKTophl cTabmiIn3aldd CBOOOIHBIX
panuKanoB. THUITEI CTaOMIBHBIX CBOOOMHBIX pamukainoB. OcHOBEI MeTonos OIIP u
XIM. KatuoH- ¥ aHUOH-pajgukaibel. MeTompl TIeHEepUpOBaHWS U CBOMCTBA.
OCHOBHBIE peaKIluy HOH-paauKaaoB. KOMIUIEKCH] ¢ IEPEHOCOM 3apsia.

3. OcHOBHBIE THIILI OPTAHHYECKHX pPeaKl Uil 1 UX MeXaHU3MbI

3.1. HyxneoduipHOe 3aMeleHue B aaudarndeckoM psiay. MexannsMel Syl
U Sn2, CMEITaHHBIM MOHHO-TIAPHBIN MeXaHu3M. BiusHue cTpyKTyphl cyOcTpaTa H
TIOJIIPHOCTA PACTBOPHUTENI Ha CKOPOCTH M MEXaHW3M peakLHud. AHXMMEpHOE
CONEHCTBHE U CHHAPTETUYECKOE YCKOPEHHE, Y4YacTHE COCEOHMX IpyIl,
IePErpyNInupoOBKH B XOIe HyKJIeo(pUIbHOro 3aMelieHus. KoppensauuoHHbIE
ypasHenus CysitHa—CKOTTa ¥ DnBap/ca.

3.2. HyxireounpHOE 3aMEIIEHUE IPU KPATHOR YIVIEPOA-YIVIEPOJHOHU CBA3H
U B apOMAaTUUYECKOM sifipe. TUIUYHbIe MEXaHU3MbI HYKJI€O(PUIIBHOIO 3aMEIEHNUs Y
Sp’-THOpHIHOrO  aToMa  yriaepoja. BUHHNBHEIM — KaTwoH. MOHO- U
OUMOJIEKYJISIPHbIE IPOLIECChl HYKIEO(MIBHOTO 3aMEIICHAs B apOMaTHYECKOM
psmy. Karamms mepexonueiMu MeTammaMu. HyxieopuipHOe 3aMelleHHde B
HUTPOIIPOM3BOAHBIX  Oemzona.  HyxieoduipHoe — 3aMelleHWe  BOJAOPOJA
(BuxapuosHoe 3amemienre). Kommiexkcsl Melizenxeiimepa. HyxneopumisHoe
3aMElIeHNE B apOMaTUYECKUX TeTepolnKiIax. Kune-3aMelneHue.

3.3. DnexTpouiIBHOE 3aMeIlleHWe Yy aroMa yrjiepoaa. MexaHu3Mel
samernernst  Sgl, Sg2, Sgi. HykineounmbHbpIA —KaTamu3 37IeKTPOGHUIBHOTO
3aMelnienus. Brnusaue cTpykTyphl cybcTpata ¥ 3PQeKToB cpensl Ha CKOpOCTb U



HaIIpaBleHue peaKnud. 3aMeleHue y oneUHOBOrO aToMa yIjepoxa U B
apOMATHYECKOM KoJlblle. I'eHeprpOBaHKe 3IeKTPOQUIBHBIX peareHTos. lIpaBuia
OpHEeHTalMH U UX MOJIEKYJIIpHO-0pOHUTANbHAS HHTEPTIPeTALIA. DnekTpoQUILHOE
3aMeleHue APYIUX TPYyII, KpoMeé BOAOPOAa. Wnco-3amernenre. KMHETUIESCKHAE
M30TOIHBIE 3D PEKTHL.

3.4. Peakuun SITUMUHUPOBAHT (OTIHETIICHHS). MexaHU3MEI
reTepOIUTUIECKOr0 TMMUHUPOBAHNA El u E2. CTepeodJICKTPOHHEIC TpeOOBaHMS
y  crepeocmemudUIHOCTy 1pu  E2-57MMUHAPOBAHHIL TepMHU4YeCcKOe CHH-
SIIMMUHUPOBAHUE.

3.5. IlpucoemuHeHne IO  KpaTHBIM YIJIEPO/I-yTJIEPOAHBIM  CBSI3SM.
DrexTpodrIbHOE IprAcoeaueHre. CHIbHBIC I crabple 27IEKTPOPUIILI, MEXaHU3M
¥ CTEPEOXWMIs NPUCOCAUHECHMS, Peruo- 1 CTEPEOCENeKTHBHOCTD  PeaKIUA.
[IprcoeNMHEHIE K COIPDKECHHBIM — CHCTEMAM. KaTtuonnass nOIMMEpU3alil
oneduHoB. HyKimeoQuipHOS NPUCOSAUHEHAE IO kpataeiM cBszim  C= C.
MexaHusM Iporiecca. BiusHue CTPYKTYPDI Hykieo(uia u cyocTpaTa i 3¢ deKToB
cpembl Ha CKOPOCTh U HAIIPABJICHHE DEAKIIAH. Peaxrug Muxaaii. AHAOHHASL
TOIMMEPHU3AIHS OJIE(IHOB.

3.6. HyxneopunpHOoe  IIPUCOCAMHEHHE K KapOOHWIBHOH  TpYyIIIE:
IpACOEIMHEHHe OCHOBAHMH, —BKIIOHYAL KapOaHMOHBI, METANIOPraHnIeCKuX
coenpuenuit. Peakuus Aupy. KUCIOTHBIH U OCHOBHOM KaTalli3 IPUCOCHMHEHM.
EHOMM3AIHA aIbJerAN0oB KW KETOHOB. MeXaHH3M 3TepU(PUKANUU KUCIOT H
roydenne areraned. KoHneHcalnu KapOOHVIIBHBIX COEIMHCHMUH, KapOOHOBBIX
KHCIOT M WX I[IPOM3BOMHBIX. HyKmeo(QuipHOE MPUCOCIMHEHME K allbd- "
KeTHUMUHAM 1 KapOOHMM- KMMOHUEBEIM HOHAM (peaxiwst MaHnHuXa).

3.7, IeperpynnupOoBKY B ' KapOOKaTMOHHBIX MHTEepMEIMATAX.
Kraccudukanust [eperpyminpoBoK: THHAKOIMHOBAL N pETPOIINHAKOJIMHOBAS,
meperpyniupopka  JleMbAHOBA. [eperpynnupoBKa Barnepa—Meliepperna.
IleperpynIMpOBKY C MUTPAlEeH K aToOMy a30Ta (T'odmana, Kypuyca, bexmana).
Peaknus bariepa—Busurepa.

3.8 PammkanbHble ¥  HMOH-PafHKalbHbIC —PEeaKIuu  IPACOSAMHCHIA,
saMeleHMs W OJEMEHMpoBaHusa.  LlemHble  pajKabHBIC  PCAKIHM.
[MonuMepy3alys, TEIOMEpU3alys, PeaKuud aBTOOKUCIICHIA. WHruOuTOpEL,
FHWTIAATOPE! ¥ IPOMOTOPBI IIEMHBIX PEaKIy. Pepokc-peakiuu. DIEKTPOCHHTES
OpraHUYeCKUX COENMHEHUH.

3.9. MoseKynspHble peaKiun (yuc-mpanc-A30Mepu3ais, pacial MOJIEKYI,
pasMblkaHue IUKI0B). KoapKTaTHbIE PeaKIuH.

3.10. CornacosanHbple peakiuy. KoOHIENIHS COXpAHCHUS opOuTanbHOR
CUMMETPUM WU IIpaBUia Bymsopna—I obmana, DIEKTPOLMKINICCKAS DEAKIHHL,
CUIMAaTpOITHBIE IIEPErPYyNIIMPOBKH. [TepUIUKINYECKUE PEAKLHN (2+2) u (2+4)-
[MKIIOIPUCOEMHEHNS. 1,3-IUMOIAPHOE IMKIIONPHCOCIMHCHILC.

3.11.  JIBoMCcTBEHHAs peaKuHOH}iaﬂ CIIOCOOHOCTE W TayTOMEpH
oprauuyecKux coemuHenud. [IpoTOTPONHbBIC B CHIMATPOIHEIC [eperpyniIupoBKA.



[Tpasmwio KopuOiroma. Kero-eHonpHOe paHOBecme. HuTpocoenunenns u
HUTPOHOBBIE KUCIOTBI, HUTPO30COCAUHEHUA U OKCUMEL. MeTammoTpomnus.

3.12. OcHOBEI (DOTOXHMHU OpTAaHWYECKUX coenuHeHui. CHHIVIETHBIE H
TPUILIETHBIE COCTOSTHHUS, diryopecrieHnus " bochopecuenus,
MHTEPKOMOUHAIMOHHAs KOHBepCHA. OCHOBHbIE THIIEI (POTOXMMHYECKUX PEAKIIUM.
SBnenue poroxpommusma.

4, IIlppHUHUIBI COBPEMEHHOI0 OPraHHYeCKOr0 CHHTE3a H YCTAHOBJICHHUS
CTPOEeHHs] OPraHUYeCKHX COeJHMHeHHI

4.1. Beibop ONTHMaIbHOTO IIyTH CHHTE3a. IIpHHIMII pETPOCHHTETHIECCKOTO
aHaiu3a. JIuHeMHLIE MW  KOHBEPIeHTHBIE CXeMBbl CcHHTe3a. CHHTOHBI W
CUHTETHYECKHE OSKBUBAJEHTHL. 3alyra (QYHKIMOHAJIBHBIX IpyHI. MeTomsr
BBENICHUS 1 yIaJIEHUs 3allUTHBIX IPYIIIL.

4.2. OCHOBHBIE ITyTH ITIOCTPOSHUS YIJIEPOIAHOIO CKEJIETa.

4.3, Meroabl BBENEHHUS BaXKHEHUIIUX (QYHKUAOHAJIBHBIX TIPYIIl X IIyTH
mepexoa OT OJHUX (PYHKIMN K APYTUM.

4.4, DIeMeHTOOpTaHUYECKre coenuHeHus (IIpou3BOAHEIE docdopa, Oopa,
KpeMHEs, MEAW, JIMTHS, MarHus, O0JioBa) B  OPraHHYECKOM  CHHTE3e.
MeTaTOKOMIUIEKCHBIN KaTaln3.

4.5, Vcnonp30oBaHHE XUMHYCCKHX U (PU3UKO-XUMUYECKHUX METONOB IJIL
YCTAHOBJIEHHs CTPYKTYPbl OpraHmdeckux coenuHeHuil. Crexrpockomus SMP,
OIIP, xonebaTesbHAS M JIEKTPOHHAS CIEKTPOCKOIMSA, Macc- M XpoMaTo-Macc-
crieKTpoMeTpust. I'a305KUIKOCTHAS ¥ KUIKOCTHAs XpoMarorpadus, HOHOOOMeHHast
U TEeNLIPOHUKAIOIIAs XpoMaTorpadus, 3IeKTpodopes. PeHTreHOCTPYKTYpHBIN
aHaJIu3 U 3JIeKTpoHorpadus. Pedpakromerpus.

4.6. OcoberrocTd 0OOpPYMOBaHUS U METONWKH IIPOBENEHHUS DPEaKUUh B
reTepopasHeIX ¥ TeTEpOreHHBIX cucTeMaxX. COBpeMEeHHBIE METOABI 00paboTKH
PEaKIMOHHBIX MAacC, OYMCTKU U BBIIEIECHUA NPOAYKTOB. lIpoBeneHue peakiuii Ha
TBEPIBIX HOCUTENAX. [ [pMHINIIBI KOMOMHATOPHOU XUMUHU.

4.7, Texauka 0e30IaCHOCTH W HKOJIOTMUECKHE IIPOOJIeMBl OpraHH4YeCcKOoro
cuHTe3a. «3eleHas XUMHUL». TepMOXUMHUS OpPraHWYECKUX peakuuil. TermnosBoi
B3PBIB.

5. Ucnmoan3oBanue DBM B opranudeckoii XuMuH 4 HHPOPMATHKA
5.1. OCHOBHBIE TMpPEACTaBIIEHUs O IPUMEHEHHH HEOMIIMPUYECKUX U
MOJIySMITHPUYECKAX METOJO0B KBAaHTOBO-XMMHUYECKHMX BBIUMCIIEHMH M pacueroB
METOJaM{ MOJIEKYJLIPHOW MEXaHUKH [JI1 OIPEHEeJIeHHUs JJIEKTPOHHOIO M
MPOCTPAHCTBEHHOTO  CTPOEHMs,  KOH(POPMAaLUMOHHOIO  COCTaBa,  TEIUIOT
oOpaszoBanwvsi, SHEPrHi HAIpPsKEHWs W aKTHBAIMKM XMMHWYECKMX peaKUui,
KoneOaTelbHbIX M 3JEKTPOHHBIX  CIIEKTPOB, PEAKLUHMOHHOM  CIIOCOOHOCTH
OpPTaHUYECKUX COCIUHEHUH.
5.2. TpanwlMOHHBIC CpPEACTBa XUMUYECKOW HH(QOpMALUM U METOIBl HX
HCIIOJIb30BaHMsA. ABTOMATU3UPOBAHHBIE HH(DOPMAIMOHHO-ITIOMCKOBBIE CUCTEMBI.



[TossitHe 00 OSMIMPUYECKUX KOPPEJIIUIX CTpyKTypa-cBoicTBO (QSAR,
QSPR). CrekTpoCTpyKTypHBIE KOppeaiuuu. MallrHHoe IIaHUPOBaHWE M IIOUCK
IyTel CUHTE3a OpraHWYeCKUX COEAMHEeHHH. MeToj pacwieHeHHs, BbIOOp
TpaHc(pOPMOB, PETPOHOB M CHHTOHOB, CIIOCOOOB CBSI3BLIBAHMS CHHTOHOB JPYT C
IPYTOM.

II. CuaTeTHYECKHE METOAbI B OPraHHYeCKON XMMHUH
U XHMHYEeCKHe CBOMCTBA COeIMHEHNH
1. Ankanbl

1.1. MeToapl CcHHTE3a: TUAPUPOBAHME HEIPENEILHBIX YIJIEBOAOPOIOB,
CHHTE3 4epe3 JINTUMIUaIKUIKYIPaTel, IEKTPOJIN3 Ccoledl KapOOHOBBIX KHCJIOT
(Komp6e), BoccTanoBIIEHNE KapOOHMIBHBIX COEIMHEHMH,

1.2. Peakumu  ankaHoB: TaJOTEHHpOBaHWE,  CYIb(QOXIOPUPOBAHUE.
CeNneKTUBHOCTh  DPAJUKaJIbHBIX pEakuuid ¥  OTHOCHUTENbHAs CTaOMILHOCTE
AIKAIBHEIX pAJWKaJoB. TepMUUECKHMM M KaTaIATUYECKHN KpEKHHI. FOHHEIE
peakuuy aJKaHOB B CYMEPKHUCIBIX cpenax (IeHTepoBONOpOMHEIA OOMeH W
TaJIOTEHUPOBAHHUE).

1.3. IuknoankaHbl. MeTOApl CHHTE3a U CTPOCHHE IMKIIOIPOIIAHOB,
[IUKJIO0YTAHOB, IMKJIONMEHTaHOB U LUKIOrekcaHoB. CHHTE3 COEOUHEHHH CO
CPEIHUM pazMepoM IMKIa (aLMIOMHOBAas KOHIOEHCAUWs). THIILI HAIpsHKEHHS B
[MKII0AIKaHaXx KW WX IO[pasfelieHre Ha Manible, CPEeIHHEe U MaKpPOIMKIIEL.
KoHpopMalmoHHbIH  aHanW3  OUKJIOIeKCaHa, MOHO- M JH3aMEIIeHHBIX
[IMKJIOreKCAaHOB;,  aKCHaJbHBIE W OJKBAaTOpUajibHBIE  CBA3W.  BiusaHue
KOH(QOPMAIIMOHHOTO IIOJI0KEHUSI (D)YHKIMOHANBHEIX IPYIIl Ha MX PEaKIMOHHYIO
CIOCOOHOCTh B PSIy IIPOM3BOAHBIX LUKJIOIEKCAHA Ha IIPUMEPE pEeaKIui
3aMeIleHus], OTIICIUICHISI M OKACTICHNS. Peakiny pacIupeHus U CyKEHUs [UKIIOB
IpY [e3aMUHUPOBAHUM IEepBHYHBIX aMUHOB ([lempsHOB). CyKeHHMe LUKIA B
peakuuu PaBOPCKOTO (O -TATOTESHIUKIIOATKAHOHBL).

2. AlikeHbl

2.1. MeTompl CHHTe3a: OJJIMMUHUPOBAHHWE TaJOr€HOBOJOPOAOB U3
aNIKFJITAJIOTEHUI0B, BOJBI M3 CHUPTOB. CHHTE3 QIKEHOB M3 YETBEPTHUYHBIX
amMonmeBeix conet  ([obman), N-okucedt Tpermunblx amuHOB (Koym).
CTepeoceNeKTUBHOE BOCCTAHOBICHNE AIKUHOB. CTEPEOCEIIEKTUBHEIN CUHTES 1uC-
u mparc-ankenos u3 1,2-guonos (Kopu, YunTep). PermoceneKTUBHBIA CHHTE3
ankeHoB w3  tosmwiruapazonos  (Illammpo). Peaknua  Burtura — Kak
peruocrennUUecKuii METOH CHUHTe3a alkeHOoB. OCHOBAHMS, HCIIONL3YEMEBIE B
peaxnuu. CTaOWIH3UPOBAaHHbIE U HECTaOWIM3UPOBaHHbIE MIMABL CTepeoxXuMus
peakuud. XeMOCEJIeKTHBHOCTh peakunu Burrura. Ilomyderne 3(upoB
ankmIhocPOHOBEIX KUCIOT (Muxasme—ApOy30B) U UX UCIONb30BAHNE B CHHTE3E
akeHoB (BapwaHT Burrtura—XopHepa—O3OMMoHca). OO0nacTb NPUMEHEHHUs
peaxiuy.



2.2. Peaxuuu aaKeHOB: 3JCKTPO(DMIBHOE IPUCOCAUMHCHUE TajOrCHOB,
FAJIOTEHOBOLOPO/IOB,  BOABL  IIpomecchl, comyTcTByromme — Adg-peaKiuam:
CONPSKEHHOE IPUCOEVHEHNE, THAPHIHEIE U AlKUIbHbIE MUTPALKK. ['HApOKCH- U
aIKOKCUMEPKYpPHpOBaHUE. Permo- ¥  CTEPEOCEICKTHBHOC  IPUCOENUHEHUEC
rupuoB 6opa. Permocnermduueckue ruppobopupyromue areHTs!. [Ipespamenue
6OpOpPraHUYeCcKX COEIUHEHNH B JIKaHBI, CIIUPThL, ANKMITaI0reHu Bl OKHCICHHE
ankenoB 1o okcupaHos  (IIpwiexaes). Ilomatwme 00 9HaHTHOMEPHOM
SMOKCUIMpPOBaHyHy ankeHoB 1o Hlapriecy (B IPHUCYTCTBUY H30MPOIMIIAT THTAHA
¥ 5¢bupa L-(+)-BEHHHOM KHCIOTEL). [Juc-THIPOKCUIMPOBaHIE allKeHOB 110 Baruepy
(KMnO,) u Kpure (0sO,). OkucieHIe alKeHOB TajloT€HOM B IIPHCYTCTBUM CONEH
cepebpa: yuc-(Bymsopt) u mpanc-(IlpeBo) runpoxcuanpoBanue. PauKanbHbIe
peaKIMy AaNKeHOB: IIPUCOENUHEHHE OpOMUCTOro BoHOpoaa 1o Xaparly,
CepoBOJOpOla W THOJNOB. AJUIHIBHOE Tajoremuposanvwe 1o lluriepy.
BHYTpUMONIEKY/SIpHAsT ~ pafiMKalpHasd LMKIA3alKs  O-rajoreHalKaHoB  IIpH
nelficTun TPUOYTHIOIOBOrHAPUIa. ['eTeporeHHoe ruIpupoOBaHue: KaTalu3aTopsl,
KaTaIATAYeCKUe sbl. | MApOreHoIn3 CBsi3el yriiepod-rerepoaToM. ['oMoreHHoe
TUIPUPOBAHME: KAaTaM3aTOPhl, MEXaHM3M. PErnoCeIeKTHBHOCTE TI'OMOIEHHOIO
rEAPHpOBaHys. [IprCcoeIHHEHNe CHHIJIETHBIX H TPUILIETHBIX KApOECHOB K alKeHaM.
KapGenounpl, NX B3aUMOJEHCTBHE C alIKEHAMH.

3. AIKHHBI

3.1. MeToabl CHHTE3a: OTIIEeIUIEHNE MaIOr€HOBOIOPOI0B M3 JUIraIOTCHUIOB,
peakuys 1,2-murunpazoHoB ¢ oxcuzgoMm prytm (II) w reTpaareraroM CBUHIA.
VYenokHEHRE YITIEPOIHOTO CKeJleTa aJKWHOB: peakUny aleTHICHHUIOB HATPUI U
Me{, MarHUHAOPraHiYecKyx IIPOU3BOIHBIX ankuHOB. KoHmeHcanus ajakuHoB-1 ¢
KeTonamu U anpaeruaamu (Pasopekuii, Peme).

3.2. Peaxkuuu ankwHOB. l'amoreHupoBaHue, T'UAPOrajJorCHUPOBAHUE,
ruppatanust  (KydepoB). AmleTwneH-ajuleHOBas —H3oMepusaiys., CMeleHue
TPOMHON CBsI3M B TEPMHUHAIbHOE IoJoKeHue. OKHMCIUTEIbHAS KOHICHCAINS
TEPMHUHATHHBIX AJIKHHOB B IIPUCYTCTBHHU COJIEH MEIH.

4. AnkaaueHbl

4.1. Meronpl cumHTe3a 1,3-IMEHOB: HETUAPUPOBAHME aJIKaHOB, CHHTE3
dasopcroro—Perrie, Kpocc-COUETAHUE HA METAJIOKOMIIIEKCHBIX KaTalIN3aTOpaXx.

4.2. Peakuyu 1,3-IM€HOB: TaJOr€HUPOBAHNE U I'MIpOrajJoreHupoBanue, 1,2-
u 1,4-npucoenunenue. Peakuus Jlunbca—AJpaepa ¢ alKeHaMH U aJKUHAMHU, e
THIBL: KapOo-peakius, reTepo-peakins. JueHbl U JUEHOMUIIEL. O-XUHOIMMETAHbI
B KadecTBe nauenoB. Karamus B peaxmun [Junbca—Aupgepa. CTepeoXxumus
peakiuu.  PermocenekTHBHOCTb  [4+2]-LIMKIOIPUCOENMHEHAS B Cllydae
HECHMMETPHYHBIX JIHEHOB M IueHO(MIOB. Perpo-peakums [unbca—Aunbaepa.
[IpuMeHeHVe CHITOKCUIMEHOB B CUHTE3€ aJIMLIMKIIOB K F€TEPOIHKIIOB.



5. ConupThbl 1 MPOCThIE IQHPDI

5.1. MeTo/bl CHHTE3a OJHOATOMHBIX CIMPTOB! M3 AIKEHOB, KapOOHMIBHBIX
COeIMHEHHH, CIIOKHBIX S(QUPOB U KapOOHOBBIX KHCIIOT.

5.2. PeakIiy OJHOATOMHBIX CIIMPTOB: 3aMEIICHHE MHIPOKCUIBPHON IPYIIIIBL
B COUPTaX Ha rajored (Imoj JeHCTBHEM TIajlOT€HOBOAOPOZAOE, TIalOrCHUIOB
dochopa W XJIOPUCTOTO THOHHIEZ). PeareHThl PErdo- H CTCPEOCENEKTHBHOIO
saMenteHus (KOMIUIEKCH TpUQEeHWIPocprHa ¢ TaloreHaMi 1 4eThIPEXXJIOPUCTHIM
yriaepomoM). Jerunparanus crmproB. OKHCIEHHWE MNEPBUYHBIX M BTOPHIHBIX
CIIUPTOB. PeareHThl OKMCICHUS Ha OCHOBEC coemuHenuit xpoma (VI), mmoxcuma
Maprasia ¥ IUMEeTHICYNIb()OKCHAA (METOIBI Moddera u CepHa).

5.3, MeTompl CHHTE3a U PeakiHy JIBYXaTOMHBIX CIUPTOB. OKUCIATEIHHOS
pacmemyenie  1,2-1uonoB  (MOAHAA  KHMCJIOTa, — TETpaaleTar CBUHIIA).
[TMHAKOJIMHOBAS [IEPErPYIITUPOBKA.

5.4. Meromsl cuHTe3a IIPOCTRIX 3(GupOB: peakuws BuiabiMcoHa,
AJIKOKCHMEPKYpPUPOBAHHUE CIIPTOB.

5.5. Peaxumu mHpocTeIX 3(HPoB: 00pasoBaHUE OKCOHUEBBIX coJIel,
pacIleryIeHne KUCIIOTaMH.

5.6. Tupponepoxcunpl. KpayH-oQupbl, UX HOJNyYCHHE H NIpUMEHEHUE B
CHUHTE3E.

5.7. Oxcupanbl. CriocoOb! omydeHus. PackpbITHE OKCHPAHOBOrO LMK [OA
NEMCTBIEM 3IEKTPOGUITBHBIX B HyKI€0UIbHBIX areHTOB.

6. Aiibaerujbl 1 KETOHbI

6.1. MeTo/IbI TIOJTyYeH s allbJIeTHA0B U KETOHOB: U3 CIUPTOB, IPOM3BOAHBIX
KapGOHOBBIX KHCJIOT, AJIKEHOB (O30HOJM3), AlKHHOB (ruppobopupoBaHue), Ha
OCHOBE METAUIOPTAHHIECKHX COEAUHEeHHMI. ALMIMNPOBAHAE M ()OPMHUIUPOBAHHC
apeHOB.

6.2. Peaxiuy aJbIerHAOB M KETOHOB: IIPUCOCIWHEHME BOJERI, CIIHPTOB,
THOJOB. 1,3-/IWTHaHBl ¥ UX UCIIOJIb30BaHIE B OPraHUYeCKOM CHHTE3C. ObpanieHue
nomsaproctd  C=O-rpynner.  [lomydenue OuCyIbQUTHBIX  IIPOM3BOAHBIX M
[IMaHTUAPUHOB, B3auMOIeHCTBHE ATbACTHAOB ¥ KETOHOB C WIIMAAMH docdopa
(BuTTHT) ¥ cepbl. BzaummozeHcTBHe anbACIHIOB M KETOHOB C  a30THCTRIMU
OCHOBaHMAMH. IleperpymmupoBka bekmana. BsanMOIeHCTBHE aIBICTUIOB H
KETOHOB C METaJJIOPraHUYECKHMH COEeJUHEeHUsIMA. EHAMIHBL, NX aJIKUINPOBAHHC
¥ alpIupoBaHue. AJBIOIPHO-KPOTOHOBAsS KOHICHCALMS AIbACTUI0B U KCTOHOB
KaK MeTOX YCIOJKHEHHMsS YyIJIepomHOro ckesera. HarpasieHHas anblONbHAs
KOHIEHCAIMS DPa3sHOMMEHHBIX albJeruioB C HCIONB30BAHHEM JIMTHCBBIX U
KpeMHHEBBIX 3(GupoB eHonos. KonaeHcalys anpIeru/ioB 1 KETOHOB ¢ MAJIOHOBBIM
5QEpOM U JPYTUMH COCJUHEHMAMU C aKTHBHOH METHJIEHOBOW TPyIHIION
(Kuepenaresib). AMHHOMETUIIMPOBaHUE ajlbJErHI0OB U  KETOHOB (MaHHHX).
BemsounoBas  KOHIeHcarmus., KoHeHcarms ¢  HHTpoankaHamu  (AHpH).

10



BOCCTAHOBIICHIE aIbIerAI0B A KETOHOB 10 CIHMPTOB, PEareHThl BOCCTAHOBJICHIA.
J[e30KCHTeHUpOBaHKE ~ANIbJCTHA0B M KETOHOB: DCAaKIAH KnemMmeHceHa H
Kwkeepa—Bonbda. OKuc/IeHue anbIerujioB, pearcHThl OKHCICHHIA. OxucneHue
KETOHOB HajKUcIoTaMu Mo baiepy—Buimrepy.

6.3. o. , B -HempenenpHbIE ANBJSTHABI U KETOHBL MeTopl TOJyYEeHHS:
KOHICHCALIMH, OKWCJIEHWE aJUIWIOBBIX — CIMPTOB. Peaxmus 1,2- wu  1.4-
IIPUCOEANHEHN JTUTUHOPTraHHIECKIX COeIMHEHHM, TPHATKIIOOPaHOB, [HAIKHII-
u JUapUIIKYIIPATOB, [IHAHUCTOTO BOIOPOJA, raJIoreHOBOIOPOIOB.
DIOKCUIUPOBAHEE O , B -HEIPEASIBHBIX KETOHOB. ConpspKeHHOE IIPUCOETUHEHNE
CHOJISITOB ¥ €HAMMHOB K O , B -HETIpeAeabHBIM allpAeruIaM 1 KeTOHaM (Muxasis).
JToHOpE! ¥ aKmenTophl Muxasj. KaTaju3aTophl peakiuy, ee 00paTHMOCT.
- Perpo-peakims. Peakiuy aHeIMPOBAHM. Bapuant Po6uncona. Mcrnomb30BaHue B
_XJIOPKETOHOB ¥ IIPOM3BOJIHBIX OCHOBAHUH MaHHMXa. O -CHIWJIAPOBAHHBIE
pramTKeTOHbl (CTOPK) U €HaMUHBI B PEAKIMAX aHEINPOBAHML.

7. KapGoHOBBI€ KHCJIOTHI H HX NPOU3BOHBIE

71. Merompl CHHTE3a KHUCJIOT: OKHCJICHHE TIEPBUYHBIX CIMPTOB U
AIIBIIEIIIOB, AJKEHOB, ATKUHOB, alKAIOEH30JI0B, IMAPOINA3 HUTPHUIIOB M APYIHX
IPOM3BOJHBIX KapOOHOBBIX KHCJIOT, CHHTE3 Ha OCHOBE METAJUIOPTraHuYeCKIX
COeIMHEHHM, CHHTE3BI HA OCHOBE MAJIOHOBOTO 3(Upa.

7.2. Peakmmm KapOOHOBBIX KHCJIOT: TaJIOrCHUPOBAHHMC IO ['emro-
DonprapaTy-3eIMHCKOMY, ~ITHPONUTHYCCKAs —KETOHM3ALHUA,  SJICKIPOJIHS o
Kornb6e, mexapOoKCHINpOBaHue 10 XYHCIUKKEDY.

73.  Merombl  NOJyYeHWS  [POM3BOJHBIX  KapOOHOBBIX — KHCIIOT:
FaIOreHAHTHAPHIOB, AHTHAPHIOB, CIIOXKHBIX 9QHUPOB, HUTPHIIOB, aMUIIOB. Ketensl,
UX IIOJIyd€HHUE U CBOMCTBA.

7.4. Peakiuy INpOU3BOMHBIX KapOOHOBBIX KHCJIOT: B3aUMOJEHCTBHE C
HyKIeOQHUIbHBIME ~ pearentamy  (BOma,  CIHpPTBL  aMMHAK, aMUHBL,
MeTAIIOpPraHHYecKue COeIMHEHNs). BOCCTAHOBIEHNE TaIOreHAHIMIAPUIAOE O
ANBIETMIOB 0 PO3GHMYyHILYy ¥  KOMIUICKCHBIMH — THAPHAAMH  MCTAJIOB.
BsauMogeiicTBUe TalOT€HAHTHAPUIOB C AMa30MCTaHOM (peaxust  ApHITa-
DlicTepTa). BOCCTAHOBICHUE CJIOXKHBIX 5upoB IO CIMPTOB M ajbJACIUNIOB,
HUTPHJIOB — [0 @MHHOB M &JIbJICTAI0B KOMIUICKCHEIMU THAPHIAMH METaJJIOB.
ManoHoBas KHCIOTa: CHHTE3Bl C MAJIOHOBBIM 3(HPOM, PEaKIusd Muxasis,
KoHnencanuy ¢ ampaermpamu (KHepeHaress). CrnoxxHO>(pupHas ¥ aAlJIOUHOBAL
xounencamuyd. OcoGeHHOCTH 3(QUPOB ABYXOCHOBHBIX KHCJIOT (o6pazopanue
KapOOIMKIOB) B 5THX peakiusx. CI0KHbIE 3bUpHI 0. -raOTEHOKUCIOT B PEAKITUAX
PedopMaTcKoro. ALETOyKCYCHBIA 5(hUp ¥ ero UCIOIb30BAHUE B CHHTE3C.

7.5. Meronsl CHWHTE3a O , [P -HENpeOeNbHBIX KapOOHOBBIX KHCIOT:
JeruapaTanus THIPOKCUKUCIOT, pPEaKIny Kuesenaresns, BurTura, IlepkuHa
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(CHHTe3 KOPMYHBIX KHCJIOT). PeaKinu NpUCOCAUHEHI IO IBOMHOM CBsI3H. bpomo-
1 MOI0-JTAKTOHU3AINS O , B ~HEIPEACTbHEIX KapOOHOBBIX KHCJIOT.

8. CHHTeTHYECKOe UCIOJIb30BAHHE PeaKHi
371eKTPO(GUILHOr0 3aMelleH sl B ApOMAaTHIECKOM D3Iy

KitaccuuKarys peakiuii apoMaTudecKoro 3IIEKTPOQUIBHOIO 3aMEIICHHSL.
BrusHue 3aMecTHTesell B OEH30JIBHOM KOJbIle Ha CKOPOCTb ¥ HAIpaBJICHHC
3neKTpOGIIBHOTO 3amMenienus. CoracoBanHas i HeCOrIacoBaHHas OpHEHTAIH.

8.1. HurpoBanue. HuTpyromme areHThI. MexaHu3M peakluy HUTPOBAHHS.
Hutposanue OeH30Jia B €r0 3aMCLICHHBIX. Hutpopanwe Oupenuna, HaQTalnHa,
apoOMaTHYECKUX aMUHOB H ¢enona. IlomydeHue TOJMHATpOCOeAMHEHNH. Hiico-
aTaka W WICO-3aMelleHHe B DEAKIWsX HHUTpOBaHus. BOCCTAHOBJICHWUC HHTPO-
TPYIIIBL B PA3IAYHBIX yCITOBUIX.

82, TanmorenupoBanue.  ['ajoreHupyromuye  -arcHTbI. MexaHu3M
raJIOTeHUPOBaHKs apEHOB U WX IPOU3BOIHBIX.

8.3. Cympduposanue. CyabQupyromue areHTHI. KupeTnyeckut H
TEPMOIMHAMHUYECKUH KOHTPOJIL PEAKINH (cynpbupoBanue (peHosa U Ha(TaINHa).
IIpeppaliieHue CyIb(HOrpyIsl.

8.4. AJNKWUIHpOBaHUE AapeHOB IO Opuneno-Kpadrey. ANKMIMPYIONIIE
aredThl. MexaHusM peakuuy. llomuankuiMpoBaHue. [To6ouHBIE IIPOIECCHL:
F30MEpU3aLFsl alKIIHPYIOMEro areHTa i KOHCYHBIX IPONIYKTOB. CuHTE3 JUapuI-
1 TpUAPUIIMETAHOB.

8.5. AIMIMpPOBAHUE apeHOB. ALMIMPYIOIIME areHThL. MexaHu3M peakIui.
PermoceneKTUBHOCT aumnupoBannsd. OcOOEHHOCTH alMINpOBaHud (henonos,
reperpymnmnuposka Ppuca. GOpMUIEPOBAHKE 11O [atrepmany-Koxy, I'arTepMany
7 Bunsemeitepy. O61acTh IPUMEHEHUS STUX PEAKIUH.

9. HurpocoeAUHEHHS] H AMHHBI

9.1. Hurpoankanpl. CHHTE3 U3 aAJIKAITaIOICHALOB. KucnoTHocTs M
TayToOMepusi HUTpOalKaHoB. KompeHcamust ¢ KapOOHMIBHBIMU COCANHCHUAMK
(Aupn). Boccranopienue B amubl. IIpespaluerne BTOPHUHBIX HUTPOAIKAHOB B
ketoHsl (Mak-Mappn).

9.2. Merozpl HOMydeHrs: aMUHOB: AIKAIMPOBAHAE aMMuaKa ¥ aMHHOB IO
Fodpmany, QranmumMuna Kausd (Tabpuaiib), BOCCTAHOBJICHHE a30TCOMCPIKAIX
IPOU3BOIHBIX  KapOOHMIIBHBIX coemuHeHUH W KapOOHOBBIX  KHCJIOT,
HUTPOCOE/IUHEHMH, alKUIasunos. lleperpyniuupoBKa Fopmana u Kyprmyca.
CHHTE3 AaMUHOB C TPETHYHBIM aJIKHJIBHBIM PaJKaIoM (PutTep), B3aUMOICHCTBUE
AIBIIEIHIOB ¥ KETOHOB ¢ hopMuaToM aMMoHus (JIe#KkapT). '

9.3. Peakuyd aMUHOB. AJIKWIMpOBaHue ¥ anmiupopaxue. Tepmuieckoe
pasNoKeHHe THIPOKCHIOB TETPAATKMIAMMOHUA IO Fopmany. OxucieHne
TPETHYHBIX aMUHOB 10 N-OKCHIOB, UX TEPMOJIH3 (Koym). TlomydeHnue HATPOHOB
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3 N N-ZuaaKwIrnapoKCHaMUHOB.,  Peaknnu [3+2]-uMKI0nprCOSTMHEHNA
HUTPOHOB (00pa30BaHKe MATUUICHHBIX a30THCTBIX reTEPOIIUKIIOB).

10. MeToabl CHHTE3a M PEAKIMH apOMATHYECKHX IeTePOUHKINIECKHX
coeJHHeHn I

10.1. TIsTHYIEHHEbIE TETEPOEKIIE ¢ OJHUM reTepoaroMoM. DypaH, IUppoL,
tnoden. Cunres u3 1,4-1uKapOOHHIBHBIX coemuuenuit (ITaame—Kuopp). CuHTE3
mupposios 1o Kxoppy u 1o ['aHdy. CunTes 3,4-mM3aMeNIeHHBIX THOPEHOB IO
XuncGepry. Peakiuy — 9NMEKTpOQUIBHOTO — 3aMEWCHHMA B [ATHWICHHBIX
apPOMATHYIECKIX [€TEPONUKIax: HATPOBAHMUS, cynb(QUPOBaHKE, TAIOreHUPOBAHUC,
(hopMEIMpOBaHUe, alEnMpoBanue. VHIOWT, CuHTe3 IPOW3BOIHBEIX HHIOJIA U3
benmnrunpasua 1 ketoHos (Duurep). CUHTE3 HHONA 1 €TO IPOV3BOIHBIX U3 2-
arpTaMuEOTONY00B  (Magmenynr). Peaxnuu 37€KTPOQUILHOIO 3aMEIICHU B
IHPPOJILHOM KOJIBLIE MHIOJIA: HUTPOBAHKE, (OpPMUNHPOBAHHUE, [ATOICHUPOBAHHKE.

10.2.  IllecTHwicHHblE  apoOMaTHYeCKMe  T[ETEPOLMKIBl ¢ OJIHHM
reTepoaroMoM. [Iupuaus 1 XuHouH. CHHTE3 MPOU3BOLHBIX IIMPHUAMHA IO ["aHuy .
CHHTE3 YACTWYHO TWAPUPOBAHHBIX [POU3BOMAHBIX IMMHMPHAMHA IIYTEM [4+2]-
TUKJIOIPUCOCIUHEHUS (IeTepO-peaKius Junpca—Aubraepa). CHHTE3 XHHONMHA U
3aMelIeHHbIX XWHOMMHOB u3 aHunuHoB 1o Cxpayilny U Nebuepy—Muepy.
Peakuuy OMPUAMHA M XUHOJMHA C  ANKHJITAJIOTCHUIAMHE. Oxucnenye H
BOCCTAHOBJICHHE IUPUIMHA U XUHOJMHA, Peaxnuy 3IEKTPO(UIBHOTO 3aMCIICHH
B NHPUIMHE ¥ XMHOJMHE: HUTPOBAHUE, cyasdupoBatie, rajorenuposatue. N-
OKWCH I[MPHAMHA W XWHONMHA M WX KCIONB30BaHWE B PEAKIMH HUTPOBAHMA.
HykIeoQuIbHOe 3aMeIleHre aToOMOB BOJOPORA B [MPHAMHE W XWHOIMHE B
peaKIysIx ¢ aMUIOM HaTpus (Umuu6abui) U (QEHWDIMTAECM. 2- 1 4-
METHIIIAPHIEHE] M XUHOJIMHE! KaK METAJICHOBBIE KOMIIOHEHTBI B KOHICHCAIIAX ©
AJIbJIETUIaMH.

IlepeyeHb peKOMEHIyeMOi JTUTepaTyphbl H PeCypCoB HHPOPMALHOHHO-
TeJeKOMMYHUKAUUOHHOH ceTH «AHTepHeT
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