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1. MecTo ¥ Heb TUCUUILIMHBI B cTpYKTYype ITA
Juctmiuinaa «Opranudeckass XuMus (KaHIUIATCKHE 3K3aMEH)» OTHOCHUTCS K YHCITY
AJIEKTUBHBIX JTUCIUILUIMH 00pa30BaTeILHOTO0 KOMIIOHEHTA IIPOTPAaMMBbI aCTUPAHTYPHI U U3y4aeTCs
Ha 4 roty oOydeHus B 7 ceMecTpe.
eas IMCHMILIAHBI.

[enpr0o OCBOEGHMSI JUCUUILUIMHBI SIBISETCA IOJYYEHHE TEOPETUYECKHX M IPAKTUYECKUX
3HAaHUM 10 OPraHMYECKOM XWMMHU JJisl PELICHUs BOMNPOCOB, CBS3aHHBIX C CHHTE30M HOBBIX
OpPraHWYECKHUX BEIIECTB, U U3YYEHUEM MX CBOMCTB W MPEBPAIICHUH, IPAKTUUYECKUMU HABBIKAMU
BEJICHUS] XMMUYECKOTO HKCIIEPUMEHTa B OPraHUYeCcKoi 1abopaTopuu, MOJIb30BaHUS CIIPABOYHON
Y HAYy4YHOH JUTEepaTypoil mo opranuueckoil xumuu. Kypc 6azupyercsi Ha OCHOBOIOJIArarInx
pazzienax opraHu4ecKoOi XMMUU, BKIIIOYAsk TEOPETUUYECKHUE TPOOIEMBbl CTPOCHHUS U PEAKITMOHHOM
CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUH, METObl CHHTE3a OCHOBHBIX KJIACCOB OPraHUYECKHX
BCIICCTB, AHAIMTUYCCKUE METOABl KOHTPOJSI W HICHTU(UKANUUA XHUMHYCCKUX COCIUHCHUH,
MH(OPMALIMOHHO-TIOUCKOBBIE CUCTEMBbI B OPraHUYECKOW XWMHUU, TEXHUKY SKCIIEPUMEHTAIBHBIX
MCCJIE0BAHUI U 3KOJIOTMYECKHUE aCIEKThl OPraHMYECKOTO CUHTE3A.

2. Ilnanupyemble pe3yJibTAaThbl 00yUYeHHs MO TUCHUILTHHE
BrinmyckHUK, OCBOMBIINMI POrpaMMy, AOJKEH
3HaTh:
- COBPEMEHHOE COCTOSIHHE HaYKH B OOJIACTH OPTraHWYECKON XUMHUH U B CMEKHBIX 00J1acTsX,
- TpeOOBaHMS K COJIEPKAHHIO M TMpaBwia O(OPMIICHUS pyKOmHced K myOiaukanuu B
pELeH3UPYEMBIX HAYYHBIX H3JaHUSIX,
- TpeOOBaHUS K KOPPEKTHOMY BBIOOPY METOJI0B 00pabOTKU SKCIEPUMEHTAIBHBIX TAHHBIX W/WJIH
METO/I0B YMCJIEHHOTO MOJEIMPOBAHUS XHMHYECKUX IPOLECCOB; COBPEMEHHBbIE HalpaBICHUS
pPasBUTHSL METOJIOM OOpaOOTKM HKCHEPUMEHTANbHBIX JaHHBIX W/WIM METOJI0B YHCIEHHOTO
MOJICIUPOBAHMs B CBOEH MpodeccHoHaIbHOM 001acTH,
- OCHOBHBIE TIPHEMBl XHMHUYECKOTO OKCIEPUMEHTa, METOABl  IOJyYeHHUS OPTaHUYEeCKUX
COCIIMHEHUH U UCCIIEIOBAHMSI UX CBOMCTB,
- XUMUYECKre, (PU3NIECKHE W TEXHUUECKUE ACTIeKThl XHMUYECKHUX MMPOMBIIUICHHBIX MTPOIECCOB,;
OCHOBHBIE TPeOOBaHMS MPaBUII O€30MACHOCTH MIPHU paboTe ¢ 000PYTOBAHUEM PA3THMYHBIX KJIACCOB
CJIO)KHOCTM U OINACHOCTH; IeIM W 3aJauyd Hay4HbIX HCCIIEIOBAaHUM 10 HampaBJIEHUIO
JeSITeIbHOCTH, 0a30Bbl€ MPUHIIMITBI U METOJIbl MX OpraHU3alMy; TPeOOBaHUS K IPEACTABICHUIO
OTYETHBIX MaTE€PHUaIOB; OCHOBHBIE METO/Ibl 00PAOOTKH HKCIIEPUMEHTAIBHBIX TaHHBIX.
Ymern:
- TPEICTaBISATH HAyYHBIE PE3YJIBTATHI IO TEME AUCCEPTAIIMOHHON paOOTHI B BHJIE ITyOJIHKAINNA B
PELIEH3UPYEMBIX HayUHBIX M3/IaHUSIX,
- IpeacTaBisATh pe3yiapTarsl HUP (B T.4., nuccepraninoHHON paboThl) akaeMHUuecKoMy U Ou3Hec-
COO0O0IIECTBY,
- KOPPEKTHO MCIIOJIb30BaTh COBPEMEHHBIE METO/Abl 00pabOTKH SKCIEPUMEHTATIbHBIX JaHHBIX
U/WIIN COBPEMEHHBIE METObI YHUCICHHOTO MOJICIIMPOBAHUS CIOXKHBIX XUMHUECKUX MPOLIECCOB B
cBOei nmpodeccruoHabHOM 001acTH,
- OCYILIECTBJISATh MCCIIEIOBAaHUS PEAKIIUI C yYacTHEM OPTaHUUECKUX COCTUHEHUH,
- HUCIMOJb30BaTh HOBOE CJIOXHOE TEXHOJOTMYECKoe (B TOM 4YHCIE — HaHOTEXHOJOTHYECKOE)
000pyIOBaHUE JUTSI TTOTyYSHHSI TIEPCIIEKTUBHBIX MaTepPHaioB (B TOM YHCIIe — HAHOMATEPHAJIOB)
pa3nuYHOTO  (DYHKIIMOHAJIBHOTO HA3HAYEHUS; HCIOJIh30BATh COBPEMEHHOE COBPEMEHHBIC
buznyeckue MOJIeN, a TaKXKe Pe3yJbTaThl PyHIaMEHTAIBHBIX U MIPUKIAIHBIX UCCIET0BaHUMN IS



pa3pabOTKN HOBBIX METOAMK aTTECTAllMH CTPYKTYpPbl U CBOMCTB NEPCIEKTUBHBIX MAaTE€pPHUaIOB
Pa3IMYHOTO (PYHKIMOHAIBHOTO Ha3HAUYCHUSI.

Baaners:
- METOAAaMH IUIAHMPOBAHHUs, NOATOTOBKH, IpoBeneHuss HIUP, anamnsa monaydeHHBIX JaHHBIX,
(bOpMyIHPOBKH BBHIBOJIOB U PEKOMEH/IAIMI HAYYHOH CIIEIIUATILHOCTH,
- COBPEMEHHBIMH METOJaMU OOpPaOOTKM SKCIEPUMEHTAIbHBIX JAHHBIX W/MIM COBPEMEHHBIMU
METOJaMH YUCICHHOTO MOJAEINPOBAHNSA XUMUYECKHUX IIPOLIECCOB; CHCTEMAaTUYECKMMH 3HAHUSAMU
B 00JacCTH COBPEMEHHBIX METOJOB OOpabOTKM 3KCIEPUMEHTAIbHBIX JaHHBIX B 00JacTu
OpPraHMYECKON XUMHH,
- HaBBIKAMU pPa3pabOTKH (PyHIaMEHTAJbHBIX OCHOB TEXHOJIOTMYECKHX IPOLECCOB peaKUuit
OPraHUYECKUX COCIUHEHUN, OCYIECTBICHHS UCCIEA0BAHUM NIPOLIECCOB PEAKLIMM OPraHUYECKUX
COCIMHEHUHN U U3YYEHHs CBOMCTB OPraHMYECKUX COCIUHEHUN,
- HaBBIKAMU pabOTHI CO CIIOKHBIM HCCIIEIOBATEIbCKIUM, KOHTPOJIBHO-U3MEPUTEIBHBIM U
TEXHOJIOTUYECKUM O0OpYyZOBaHHEM (B TOM YHUCIIE — HAHOTEXHOJOTHYECKUM O0OpyAOBaHHE
MHUPOBOI'O YPOBHS),
- HaBBbIKAMHU pa3pabOTKU U BEpU(PHUKAILMM HOBBIX METOJIUK aTTECTAllUU CTPYKTYpPbl U CBOMCTB
KOHCTPYKLIMOHHBIX 1 MHOTO()YHKIIMOHAJIBHBIX MAaTE€pUaIOB (B TOM YHCJIE — HAHOMATEPUAIIOB).

3. CTpyKTypa u coaep:KaHue TUCHUIINHBI.
O6bem muctumMHbl (MOayIst) coctaBisieT 1 3auérHas equHMIa, Bcero - 36 4acos, U3
KOTOPBIX 28 YacoOB COCTABIISICT KOHTAKTHAS Pab0oTa 00ydarolerocs ¢ npernoaBaresieM (3aHsTHsI
JICKIIMOHHOT'O TUIA), 8 YaCOB COCTABJISICT CAMOCTOSITEIbHAS paboTa 00yUaroIerocs.
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3aKOHOMEPHOCTH CTPOEHUS U 5 4 - - - 4 1
PEaKIMOHHOTO TTOBEACHUS
OpPraHMYeCKUX COCMHEHUN
OO0u1re TPUHINIEI PEaKIIHOHHOM 5 4 - - - 4 1
crocoOHOCTH
OCHOBHBIE THITBI OPTaHUYECKHX 5 4 - - - 4 1
PEaKIMii ¥ MX MEXaHU3MBI
IIpuHLIMIIBI COBPEMEHHOTO 5 4 - - - 4 1
OpraHU4ecKOro CHHTe3a 1
YCTaHOBJICHUS CTPOCHUS
OpraHMYeCKUX COCIUHEHUM
HUcnons3oBanue OBM B 5 4 - - - 4 1
OpraHUYeCKOM XIUMHU U
uHpOpMATHKA
CHHTETHYECKHE METOIBI B 11 8 8 3
OpPraHUYeCKON XMMHU U XUMHUYICCKHE
CBOMCTBA COEAMHEHUN




6 MOM uuce meKyujuii KOHmpob

1 gac.

[pomMe:xxkyTouHasi aTTecTamms. —
Ixzamen
| Mroro | 36 | 28 | - - 28 | 8
Tadauna 2
COI[Cp?KaHI/Ie JUCHUITINHBI
Ne HaumenoBanue Copep:xanue pa3aeia Dopma ®Dopma TeKylIero
n/n pa3neia NnpoBeIeHust KOHTpoOJsA*
(monyJist) 3aHATHS
TUCIHILTAHBI
1. 3aKOHOMEPHOCTH 1.1. CoBpeMeHHbIe MPEICTABICHHS O IPUPOJIC Jlexrym Pedepar
CTPOCHUSA U XUMHYCCKOH CBSI3H.
PEaKIMOHHOTO 1.1.1. DnexTpoHHBIE TIPENICTABICHUS O MPUPOIE
MTOBEJICHUS cBsi3edd. THIIbI CBA3EH B OPraHUYECKOU XUMUU.
OpPTaHUYECKUX T'ubpuams3anms aTOMOB yTiiepoja 1 a3ora.
COCIITHEHUH OnexrpoHHBIE 3P PEKTH. DICKTPOOTPUIIATEITHEHOCTD

aTOMOB H TPYIIL
1.1.2. OCHOBHBIE TIONOKEHUS] KBAHTOBOW XUMUH.
ATOMHBIE ¥ MOJIEKYJISIPHBIC OpOHTAIIH.
[pubnuxenne MO-JIKAO. Metog MO Xrokkens u
OoJiee CTpOrre KBAHTOBOXMMHUYECKHE METOIbI
pacueta. [ToHsATHE O MOTYIMIMPHUECKUX METOAAX,
OCHOBAHHBIX Ha MpuoImKeHnu XapTpu-doka
(MNDO, AM1, PM3 u ap.). Metozgs! ab initio.
Merop ¢ynkunonana miotHoctu (DFT).
KommpomuccHbIe TOAX0ABI (JIOKaIN30BaHHbIC
CBSI3H, THOPHIM3ALNS, YACTUIHBIH yueT
JIeTIOKAJIN3aliH 3JIEKTPOHOB Ha rpumepe [ |- -
TIPUOIMKCHUS ).

1.1.3. Teopust Boamyuienuit MO. Bo3myiienus
HEepBOTO U BTOPOTO MOPAAKOB. MHIEKCH
PeaKIMoHHOI crtocoOHOCTH. MeToa rpaHIYHBIX
opOutaeil. 3aps0BbIii 1 OPOUTANIBHBII KOHTPOIIb
OPraHUYECKUX PEaKLIMM.

1.1.4. Tlonstue o pe3oHaHCe (CONMPSHKECHUHN) B
KJIaCCHYECKOi 1 KBaHTOBOM xumMuu. ConpsikeHne B

merone MO Xrokkens. KoHnenuust apoMaTu4HOCTH.

IIpaBuno Xiokkens. Me30MOHHBIE COEAUHEHUSL.
AHTHapOMaTHYHOCTb.

1.2. Crepeoxumusi. IIpocTpaHCTBEHHOE CTPOEHHE
OpraHN4ecKuX MoJIeKyJ1. IIpocTpaHcTBEHHOE
B3aMMO/ICHCTBHE HECBA3aHHBIX aTOMOB U IPYTII,
Ban-nep-BaanbcoBbl paguychl.

1.2.1. Tlonstre o KoH(MOPMAITHA MOJICKYJIHI.
Bpamenne BOKpyT CBsI3€il: BETHUNHBI M CHMMETPHS
MTOTEHINATIBHBIX 0aphepoB. PaKTOPEI,
OTIPEISIISIONTIE YHEPTHI0 KOHPOpMepoB. BimsHue
3¢ PEKTOB CONpsHKEHHS Ha CTAOMIBHOCTD
koH(popmepoB. HomeHkarypa koHdopmepoB.
VYrnoBoe HanpsKeHHUe U JPyTue TUIBI HANPSHKEHUS
B IUKJINYECKHUX cucTeMax. CpelHue QUKIbI U
TpaHCaHHYJISIpHbIE B3auMojielicTBus. MHBepcus
LUKJIOB U a30TCOAEPKAIIUX COETUHEHUI.

1.2.2. CBs3p KOH(MOPMAINK U PEAKITHOHHOM
cnoco6HocTH. [Ipnammn Kepruna-I'ammera.
Crepudeckuii 1 CTEPEO3TIEKTPOHHBIN KOHTPOIIb
peakuuii. CTEpeoCeIeKTUBHOCT U
CTepeoCHeMPUIHOCTD.




1.2.3. TIpocTpaHCTBEHHOE CTPOCHUE ITUIICHOBBIX U
JIMEHOBBIX crcTeM. HoMeHKaTypa reoMeTpuaeckux
n3omepoB. KoHpopmanus 11eHOB U TPHEHOB.
ATponousoMepusl.

1.2.4. DHanTHOMEpUSA. ACUMMETPHS U XUPATIBHOCTb.
OKBUBaJICHTHBIE, JHAHTUOTOIHBIE 1
JIAaCTEPEOTOITHBIE TPYTIITEL; UX MPOSBICHUE B
XIMHYIECKOM TTOBEICHUH MOJICKYJT B XUPAIbHBIX H
axupalibHBIX cpenax u cuekrpax SIMP.
HomeHknatypa ONTHYECKUX aHTHIIOOB.
Heyrnepoansie aTOMBI Kak EHTPHI XUPATHHOCTH.
1.2.5. CrtocoOBI OydeHUs ¥ pa3IeIeHUs
SHaHTUOMepOB. ONTHUECKasl YUCTOTA U METOJIbI €€
omnpexnenenus. OnpeneneHue abCoIIOTHON U
OTHOCHTEINIbHOI KoH(purypauuu. [loHsTue o
JUCIIEPCHU ONTHYECKOTO BPAILICHUS U KPYTOBOM
JUXpOU3ME.

OO611e MPUHIUIIBI
peaKIMOHHOU
CIOCOOHOCTH

2.1. Knaccudukanus peakuuii mo Tuiy
00pa3oBaHMs ¥ pa3pbiBa CBA3EH B IMMHUTHPYIOIIEH
CTaIHH, IO THITy PEareHTa 1 10 COOTHOIICHUIO
YHcIia MOJIEKYJI peareHTOB U MMPOIYKTOB

2.1.1. Teopus nepexoTHOTO COCTOSIHHS.
l'umepmoBepXHOCTH TOTCHIUAIBHOM YHEPTUH,
KOOpAMHATA U SHEPTeTHICCKUIA IPOPHITH PEAKIIHH.
TepMonuHaMu4eckue mapamMeTpsl akTUBALIUH.
Kunernueckue ypaBHEHHS OCHOBHBIX THIIOB
peakuuii. MeToabl 3KCIIEPUMEHTAIBHOIO U3yUEHUS
KUHETUKU U MEXaHU3MOB peakuuil. Meron
CTAllMOHAPHOTO COCTOSIHUSA (TIPUHLIUTT
Bonenmreiina). [Toctynat XsmMmoHAa.

2.1.2. DMmupUYecKuid (IKCTPaTEPMOTUTHAMIYSCKHIN)
MTOIXO/ K PEaKIIMOHHOW CIIOCOOHOCTH.
Koppensamuonabie ypaBHEHUSI, TPUHITHIT
JMUHEWHOCTH CBOOOMHBIX 3Heprui ['mboca.
VYpaeuenus ['ammera u Tadra. Cs3p mapamMeTpoB
KOPPEISIIHOHHBIX YPaBHEHNAH C MEXaHU3MOM
peaxkuuii.

2.1.3. IMpuanun XXMKO; ero o6ocHOBaHUE Ha
OCHOBE TEOpHH Bo3MyIieHuit MO.

2.2. KonudecTBeHHas TEOPHs KUCIOT U OCHOBAHUH.
Kucnots! bpencrena u JIstonca. Kucinotro-
ocHoBHOe paBHoBecHe. [lonstue pH. Kunernueckas
U TEPMOJMHAMHUYECKAS KUCIIOTHOCTh. Y paBHEHHE
Bpencrema. O0mmii u cienuuIecKuii KHCIOTHO-
OCHOBHOM KaTanu3. Cynepkuciorsl. OyHKInuu
kuciotHocTH. [loctynar ['ammera.

2.3. BaustHue cpezibl Ha CKOPOCTH U paBHOBECHE
opranmyeckux peakuuid. Crernupudeckas u
HecrenuduIeckas (YHIBEpCaIbHAsI) COTbBAINS.
Knetounsiii a3gdext. Bonoponnas cB3b.
Krnaccudukarus u mkamsl mapaMeTpoB
pactBopuTeneil. BiausiHue cosibBaluu Ha CKOPOCTh
U PAaBHOBECHE OPraHUYECKUX PEaKLUN. Y paBHEHUs
Vuncreitna u I'pronBansaa, Konnens-ITansma.
KuciioTHOCTE 1 OCHOBHOCTB B Ta30B0i (ase.
Acconuanys MoHOB. THUITBI HOHHBIX NAp U
JI0Ka3aTeNbCTBA UX CYIlECTBOBaHUs. BnusHue
accOIMalUU MOHOB Ha UX PEAKIIUOHHYIO
CIIOCOOHOCTB. YpaBHeHNE AKpH. MexdazHbIit
katanu3. KpayH-3¢0upsl, KpUNTaHIBl, TOJaH/BI,
KaTanu3aTopsl Mex¢aszHoro nepeHoca. [lorsrue o
CyIpaMoJIEKYJISIPHON XUMUHU.

2.4. OCHOBHBIE THITHI HHTEPMEIHATOB.

Jlexkuun

Pedepar




2.4.1. KapOenueBble HOHBI (KapOOKaTHOHBI).
I'enepanus kKapOOKATHOHOB B PACTBOPAX U B
ra3oBoi ¢aze. BiusHue CTpyKTYpHBIX U
COJIbBATAIMOHHBIX (DAKTOPOB HA CTAOWIHLHOCTH
kapOokaTHOHOB. CTpOCHUE KapOOKATHOHOB.
ITonsTue o Heknaccuyeckux noHax. OCHOBHBIE
THITBI peakinii KapOOKaTHOHOB U 00JaCTH UX
CHHTETHYECKOTO UCTIONb30BaHMs. CKeJIeTHBIe
MIEePErpyNITUPOBKY U THIPHUIHBIC CIBUTH B
KapOOKaTHOHAaX.

2.4.2. Kap6annons! 1 CH-kucnotel. Bimsiaue
CTPYKTYPHBIX U 3P PEKTOB cpebl Ha CTA0MIIN3AIHIO
kap6aHnoHoB. OCHOBHBIE peakluu KapOaHUOHOB,
AQHMOHHEBIC MIEPErPYNIUPOBKU. AMOUICHTHBIC U
MOJTUICHTHBIC aHHOHBL. KapOeHbl. DieKTpoHHAas
CTPYKTYypa, CUHIJIETHOE U TPUILIETHOE COCTOSTHUE
kapOeHOB. MeToIbI TeHEpaIliu KapOCHOB U
HCIOJIb30BaHNE UX B OPTaHUUECKOM CHHTE3E.
HuTtpensl, ux rerepanus, CTpOSHIE U CBOICTBA.
2.4.3. CBOOOIHBIC paJUKAIIBI K HOH-PaIHKAIIbI.
MeTompl reHepHpPOBaHUS PAIUKaIOB. DIEKTPOHHOE
cTpoeHHE U (HhaKTOPHI CTAOMITM3AIIUH CBOOOTHBIX
panukanoB. THIBI CTAOMIHHBIX CBOOOTHBIX
panukanoB. OcHoBbl MeToi0B DIIP u XITA.
Karuon- u annon-paaukansl. MeTo bl
TeHepUpOBaHUs U CBOMCTBA. OCHOBHBIE PEAKITUH
HOH-pagukanoB. KoMIIIeKcs ¢ mepeHocoM 3apsaa.

OCHOBHEBIE THIIBI
OpraHMYECKHUX
peakumii u ux
MeXaHU3MBI

3.1. HykneodunpHoe 3aMerieHue B anuhaTHICCKOM
psany. Mexanusmsel Sy1 1 Sy2, cMelnIaHHBIA HOHHO-
TIAPHBIA MeXaHU3M. BimsiHIe CTpYKTYpHI cyOcTpara
1 TIOJIIPHOCTH PaCTBOPHUTEIIS HA CKOPOCTH U
MEXaHU3M peakiui. AHXUMEPHOE COACUCTBHE U
CHHAPTETUYECKOE YCKOPEHHUE, YIaCTHE COCETHUX
TPYIIIL, IEPETPYIIHPOBKH B X0/I¢ HYKICO(PUIEHOTO
3amerenusi. Koppensaimonnsie ypapaenus CyaitHa-
CkortTa u DaBap/ca.

3.2. HykneoduiibHOE 3aMelleHne ITpY KPaTHOM
YTIEPOI-YIIIEPOTHON CBSI3H U B apOMATHIECKOM
anape. TunmaHble MEXaHU3MbI HyKJICO()HIBHOTO
3aMEIEHNs y Sp>-TMOPHIHOTO aToMa yIJIepoia.
BuHMIbHBI KaTHOH. MOHO- 1 OUMOJICKYIISIpHBIC
MIPOIIECCH HYKJICO(HIBHOTO 3aMEeIICHUS B
apoMatr4eckoM psay. Karanus nepexoaHbMu
MeTauiaMu. HyxireodunpHOe 3aMeneHre B
HUTPOTIPOU3BOAHBIX OeH301Ma. HykireodumpHOE
3aMeIlIeHne BOAOPOoa (BUKapHO3HOE 3aMEIICHHUE).
Kowmmnexcer Meiizenxeitmepa. Hykieopuinbpaoe
3aMeIIeHHe B apOMAaTHIECKHUX rereporukinax. Kuune-
3aMeIIeHue.

3.3. DnekTpopmIbHOE 3aMEeIeHHE Y aTOMa
yriepoaa. Mexanusmbl 3amerenust Sgl, Sg2, Sei.
HyxneodunbHbIi KaTann3 3J1eKTpopHILHOTO
3aMmenieHus. BiausHue cTpyKTypbl cyOcTpaTta u

3¢ QEKTOB Cpe/bl Ha CKOPOCTD U HANPaBJICHUE
peaknuii. 3amernieHue y o1e()MHOBOTO aToMa
yIIIepoia ¥ B apOMaTHYECKOM KOJIbIIE.
I'enepupoBanue 31€KTPOPUIBHBIX PEareHTOB.
[IpaBuia opueHTAIINH U UX MOJEKYIIPHO-
opOuTanbHAs UHTEPIIPETAls. DIEKTPOPIILHOE
3aMeIIeHne JPyTUX TPy, KpoMe Bogopoa. Mico-
3amenienne. Knnetndaeckue H30TONHBIEC Y GEKTHI.

Jlexkuun

Pedepar




3.4. Peakuyy 3JIMMUHUPOBAHUS (OTILEIUICHUS).
MexaHU3MBI T€TEPOTUTHYECKOTO SITUMUHUPOBAHUS
E1 u E2. CrepeosnekTpoHHbIE TpeOOBAHHS U
crepeocnenupuIHOCTb TpHu E2-31MMUHNPOBaHUH.
TepMuueckoe CUH-IMMUHUPOBAHUE.

3.5. IIpucoeauHeHue Mo KpaTHBIM yTIEPO-
YIJIEPOTHBIM CBS3SIM. DIIEKTPOPHITEHOS
npucoeauHerne. CUIbHBIC U ClIa0bIe JIEKTPOQIIIBI,
MEXaHH3M H CTEPEOXHMHUSI TPUCOSANHEHUSI, PETHO-
U CTEPEOCENIEKTUBHOCTD peakuuid. [Ipucoeannenue
K CONpsDKEHHBIM cucTteMaM. KaTnoHHas
rosyimMepu3anus ojneduHoB. HykneodumsHoe
MIPUCOETUHEHHUE 10 KpaTHBIM cBs3siM CLIC.
MexaHu3M npolecca. BinusHue cTpykTypsl
HyKJIeoduiaa u cyocTpata U 3 HEeKTOB Cpeabl Ha
CKOpOCTh U HalpaBlIeHUe peakiuu. Peakuus
Muxasisi. AHHOHHAS TTOJTUMEpU3alus 0J1e(hUHOB.
3.6. HykneoduinpHOE MPUCOCTUHECHUE K
KapOOHMJILHOM TpyIIIe: IPHCOCIUHCHNE
OCHOBAaHHMH, BKIIIOYast KapOaHNOHBI,
METaJNIOPraHMYECKUX COeqMHEHUN. Peakuysa AHpH.
KucnoTHbIi 1 OCHOBHOM KaTanu3 NPUCOECTUHEHUS.
Enonmusanus anpaernioB M KETOHOB. MexaHn3M
sTepu(UKaIMU KHCIIOT ¥ MOJTy4YeHHE aneTajiel.
Konnencanuy kapOOHMWIBHBIX COSANHEHUH,
KapOOHOBBIX KHCIIOT ¥ UX IIPOU3BOJIHBIX.
HykneoduiabHoe NprcoeJMHEHNE K alb/- U
KETUMHHAM U KapOOHUH- IMMOHHUEBBIM HOHAM
(peakist MaHHHXA).

3.7. TleperpynmupoBKH B KapOOKATHOHHBIX
nHTepMenuarax. Kmaccuduxars
MIeperpyMIUPOBOK: MMHAKOJINHOBAS U
PETPONMHAKOINHOBASL, IEPETPYIIIIMPOBKA
HempsinoBa. [leperpynnupoBka Baruepa-
Meiiepgeiina. [leperpynnupoBku ¢ MUTpanueit kK
atomy asota (l'odmana, Kypinyca, bekmana).
Peakuus baiiepa-Bunnurepa.

3.8. PagukanbHbIe U HOH-PAIUKAIbHbBIE PEAKIINU
HPUCOCIMHEHUS, 3aMeIeHHUs U STUMUHUPOBAHHS.
Llennsle pagukanbHble peakuuu. [Tonumepusanus,
TeIOMepHU3anus, Peaku aBTOOKUCICHUS.
WHruOuTops!, HHUINATOPH M IPOMOTOPHI IEITHBIX
peakuuid. Penokc-peakuuu. DJIEKTPOCUHTES
OPTaHWYECKUX COEIMHEHHH.

3.9. MonekyisipHbIe peakiyd (IHC-TpaHC-
H30MepHU3alMs, paciajl MOJICKYJI, pa3MbIKaHHE
uKIoB). KoapkraTHble peaknuy.

3.10. CornacoBannblie peaknun. KoHrenmus
COXpaHEeHHs OpOUTATEHON CHMMETPHH U IIPaBHIIa
Bynsopna-T'odhmana. D1eKTponnKIMIECKIe
peaxIy, CHI'MaTPOITHBIE TEPETPYIIHIPOBKH.
[epuruknmyeckue peakunu (2+2) u (2+4)-
uukionpucoenuuenus. 1,3-/Iunonspuoe
LHUKIONPUCOEUHEHHE.

3.11. [IBoiicTBeHHAsI peaKIIMOHHAS CIIOCOOHOCTH U
TayTOMEpHsl OPTaHUYECKUX COCTUHEHUI.
[IpoToTponHbie U CUrMAaTPOIHBIE
neperpymupokd. [Ipasuino Kopuomowma. Kero-
€HOJIbHOE paBHOBecue. Hurpocoeannenus u
HUTPOHOBBIE KUCIIOTHL., HUTPO30COSANHEHNS U
OKCUMBI. MeTamioTponusi.

3.12. OcHOBBI (OTOXMMHUHU OPTAHUIECKUX
coennHeHNH. CHHITIETHBIC M TPUILICTHBIE




cocrosiHus, prayopectennus u hocdopecieHnus,
HUHTEPKOMOUHAIIMOHHAS KOHBepcHsi. OCHOBHbIE
THUIBI (POTOXMMHUUECKHUX PeaKiluii. SIBneHne
(dboToxpoMusma.

IIpuHnmne
COBpPEMEHHOT0
OpraHu4yecKoro
CHHTE3a U
YCTaHOBJICHUS
CTPOCHHUS
OpraHUYecKuX
COEIMHEHNH

4.1. Be1Obop onTUMAaNIBHOTO MyTH CUHTE3a. [IpuHIHMI
PETPOCUHTETHYECKOTO aHanu3a. JIMHeHHbIe 1
KOHBEPTreHTHBIE CXeMBI cHHTe3a. CHHTOHBI U
CHHTETHYECKHE SKBUBAJICHTHI. 3aIInuTa
(yHKIMOHATIBHBIX TPyNI. MeToabl BBEJCHHUS U
yAaJeHns 3aIIUTHBIX TPYIIIL.

4.2. OcHOBHBIE TIyTH ITIOCTPOEHHUS YTIEPOTHOTO
CKeleTa.

4.3. MeTtozbl BBEICHHS BaXKHEHUIITHX
(YHKIMOHATBHBIX TPYII U IyTH MEPEX0a OT
OJTHUX (PYHKIUI K PyTUM.

4.4. D1eMEeHTOOPraHUYECKUE COEAUHEHUS
(mpousBoansie hochopa, Oopa, KpEMHHUS, METH,
JIUTHS, MarHusl, 0JIOBa) B OPraHUYECKOM CHUHTE3E.
MeTannoKkoMIIJIEKCHBIN KaTanus.

4.5. Mcnionp30BaHHe XUMHUYCCKHX U (PU3UKO-
XUMHYECKUX METOJIOB ISl YCTAHOBICHUS
CTPYKTYPBI OPTaHUIECKUX COCTUHCHHUI.
Crekrpockonus SIMP, DI1P, konedbarenpHas u
SJIEKTPOHHASI CTIEKTPOCKOIIHS, MaCC- U
XpoMaToMacc-creKkTpoMeTpus. ['a30kuaKocTHas U
JKHJIKOCTHAs XpoMaTorpadusi, HOHOOOMEHHasI U
relb-MPOHUKAOIIAs XpoMaTorpadus,
anekTpodope3. PEHTreHOCTPYKTYpHBIN aHAIU3 U
anexTpoHorpadusi. Peppakromerpusi.

4.6. OcobeHHOCTH 000PYIOBAHUS M METOIUKH
MIPOBEACHUS PEaKIiA B TeTepoda3HbIX U
reTeporeHHBIX cucTeMax. COBpeMEHHBIE METOIBI
00pabOTKH peaKIOHHBIX MacC, OYUCTKA U
BEIJIENICHUS MPOAYKTOB. [IpoBeneHue peakuuii Ha
TBEPIBIX HOCUTEINSAX. [IpHHITUITEI KOMOMHATOPHOM
xumuH. TexHuka 6€30MacHOCTH M SKOJIOTHIECKHE
npo0OJieMbl OPraHMYEeCKOro CHHTE3a. “3eeHas
xuMHus”. TepMOXUMHUSI OPTaHNYIECKUX PEAKIIHI.
TemnnoBoii B3phbIB.

Jlexuun

Pedepar

Hcnons3oBanue
3BM B
OpraHuyecKoi
XUMHUH U
nHpOpPMATHKA

5.1. OCHOBHBIE TIPE/ICTABJICHHUS O IPUMEHEHHH
HEIMIHUPHYIECKUX U MOTy3MIHPHIECKUX METOJIOB
KBaHTOBOXMMHYECKHX BBIYUCIICHUH 1 PAcUueTOB
METO/IaMH MOJICKYJISIPHOI MEXaHHUKH JUIs
OIIpEAEIIEeHHS AJICKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTpPOCHHS, KOH(POPMALTMOHHOTO COCTaBa, TEIIIOT
00pa3oBaHMsl, SHEPT Uil HANIPSDKCHUS M aKTHBALIMN
XUMHUUYECKHX PEaAKIHi, KOJeOaTebHbIX 1
ANIEKTPOHHBIX CIIEKTPOB, PEAKIIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHN.

5.2. TpaauimoHHbie CpefCcTBA XUMUYECKON
nH(pOpPMALIUK U METOMBI UX HCIIOJIb30BAHUSI.
ABTOMaTU3UpPOBaHHbIE HH)OPMALIMOHHO-
TIOUCKOBBIE CUCTEMBI.

5.3. [MTonsiTne 00 SMIMPUYECKUX KOPPEIISLHIX
cTpykrypa-coiictBo (QSAR, QSPR).
CHeKTpoCTpyKTypHBIE KOppemsuni. MammvHHoe
IUITAHUPOBaHME M TIOMCK MyTel CHHTE3a
OpPraHWYecKUX coelHeHuH. MeToJ1 pacusieHeHHs,
BBIOOp TpaHC(OPMOB, PETPOHOB U CHHTOHOB,
CIOCO0OB CBSI3bIBAHHSI CHHTOHOB JIPYT C APYTOM.

Jlexkuun

Pedepar




CHHTETHYECKHE
METOJBI B
OpraHn4yecKou
XUMHH U
XUMHYECKHE
CBOMCTBa
COEIMHEHUH

6.1. Ankanbl

6.1.1. Metoasl cuHTe3a: THAPUPOBAHUE
HeNpeAeTIbHbIX YIJIEBOJOPOIOB, CHHTE3 Yepe3
JIUTUITTATKHIIKYTIPATHL, JJIEKTPOJIN3 CONEH
kapOoHOBBIX kucioT (Kons0e), BoccTaHOBIEHHE
KapOOHMIIBHBIX COSAMHEHHH.

6.1.2. Peakiuu aJlkaHOB: TaJIOTEHUPOBAHKE,
cynshoxmoprupoBanre. CeeKTHBHOCTh
paIuKaIbHBIX PEaKIIii 1 OTHOCUTEIbHAS
CTaOMIIHOCTH aJIKMIIBHBIX PaJUKajIoB.
TepMuueckuii 1 KaTaTUTHIECKUN KpeKuHT. MloHHbBIE
peaKIry aTkaHOB B CYIIEPKUCIBIX Cpemax
(nefTepoBOIOPOAHBIN OOMEH U rajloreHUPOBaHKE).
6.1.3. [fuknoankaHel. MeTObI CHHTE3a U CTPOCHUE
LUKJIONIPOIIAaHOB, IMKJIO0YTAaHOB, IUKJIONECHTAHOB U
nukiorekcaHoB. CHHTE3 COeIUHEHUH CO CPEAHUM
pa3MepoM LKA (alUIONHOBas KOHICHCAIIHS).
Turel HanpsHKEHUS! B LIMKJIOATKAHAX U X
ToIpa3ielIecHUe Ha MaJIble, CPeTHIE U MaKpPOLIUKIIHL.
KondopMmannoHHBIH aHATIN3 IUKIOTEKCaHa, MOHO- U
J3aMEIICHHBIX [IUKJIOTEKCAHOB; aKCHAIBHBIC H
9KBaTOPHAIBHEIC CBS3H. Bimsaane
KOH(OPMAIMOHHOTO MOJOXKECHUS (PYHKIINOHATBHBIX
IPYIII Ha UX PEAKIMOHHYIO CIIOCOOHOCTD B PSAY
MIPOU3BOIHBIX IUKJIOT€KCaHa HAa IpUMeEpe peakIuii
3aMeIIeHus, OTLICTJICHU U OKUCIeHus. Peakiuu
pacIIUpeHHs U CYKEeHUS [IUKIIOB IIPU
JIe3aMUHUPOBAHUH NIEPBUYHBIX aMUHOB
(dembsinoB). Cy>KeHUE IUKJIa B PEAKIIUU
®aBopckoro ([ ]-raroreHIuKIOaTKaHOHEI).

6.2. AnkeHbl

6.2.1. MeTobl cuHTE3a: SIMMUHAPOBAHUE
raJIOTeHOBOIOPOJIOB U3 AJIKHJITAIOTEHUIOB, BOJIBI
u3 cnupToB. CHHTE3 ANKEHOB M3 YETBEPTHUHBIX
ammoHueBbIX coneit ([lodman), N-okuceit
TpetuuHbIx aMuHOB (Koym). CtepeocenekTuBHOE
BOCCTaHOBJICHHE aJKUHOB. CTepeoCceneKTUBHBIN
CHHTe3 IHC- U TpaHC-aJKeHoB u3 1,2-nuonos (Kopw,
Yuntep). PernocenekTUBHBIN CHHTE3 aJIKEHOB U3
to3mnruapa3zonoB (Llamupo). Peakuus Buttura xax
peruocrienupuIecKiii METO CHHTE3a aJTKCHOB.
OCHOBaHWS, UCIIONIE3yEMEIEC B PEAKIINH.
CraOnIM3upoBaHHBIC M HECTAOMIIN3UPOBAHHEIC
mwgsl. CTEpEOXUMUS pEaKIIU.
XeMoceneKTUBHOCTh peakuuu Burrtura. [lonydenue
3¢upoB ankmihocPoHOBEIX KUCIOT (MuXadIIb-
ApOy30B) U UX UCIIOJIB30BAaHUE B CHHTE3€ aJIKEHOB
(BapuanT ButTura-Xopaepa-Ommonca). O6macthb
MIPUMEHEHNS PEaKIINH.

6.2.2. Peakiin ankeHOB: 3JeKTpopHUILHOE
MIPUCOETUHEHNE TAIOT€HOB, TaJIOT€HOBOAOPOIOB,
Bozbl. [Iponieccrl, comyTeTBytonue Adg-peakiusam:
COIPSDKEHHOE MIPUCOEIUHEHNE, THIIPUIHBIE U
IKWIbHBIE MUTpanuy. [ uapokcu- u
JIKOKCHMepKypupoBaHue. Perno- n
CTEpPEOCENIEKTUBHOE IPUCOEINHEHHUE TUAPUIOB
6opa. Pernocnenuduueckue ruapodopupyronye
areHTsl. [IpeBpamienue 60poopraHNIecKuX
COCIMHEHHH B aJIKaHBI, CIUPTHI, aJIKIITAJIOTCHAIHI.
Oxucnenue agkeHOB 10 okcupaHoB ([Ipunexaes).
[Tonatne 06 YHAHTHOMEPHOM STIOKCHANPOBAHUH
ankeHos 1o lapmmecy (B mpuCyTCTBHH
H30IMIPONMIaTa TUTAaHa U dupa L-(+)-BUHHOI

Jlexmun

Pedepar




KUCIOTHI). L{uc-ruipokcuiupoBanue aJikeHOB IO
Barnepy (KMnOs) u Kpure (OsOs). Oxucnenue
AJIKCHOB TaJIOTCHOM B MPHCYTCTBUU COJICH cepedpa:
nuc-(Bynsopr) u tpanc-(IIpeso)
TUAPOKCUIIMpOBaHue. PajukanbHble peakuuu
QJIKCHOB: MPHUCOCTUHCHUE OPOMHUCTOTO BOAOPOIA IO
Xapaiiry, cepoBOZOPO/Ia U THOJIOB. AJUTHIIBHOE
rajoreHupoBanue no Lurnepy.
BryTpuMoneKyIsspHas paauKaibHas IUKIN3anns 6-
TaJIOTeHAJIKaHOB TPH JACHCTBHH
TPUOYTHIIONOBOTHIpHIA. [ eTeporeHHoe
THIPUPOBAHHUE: KaTATH3aTOPHI, KATAIUTHICCKUE
siapl. ['uaporeHonu3 cBs3eit yriaepoa-reTepoaToM.
TI'oMorenHoe ruipupoBaHue: KaTaau3aTopPhl,
MeXaHu3M. PernocenekTHBHOCTh TOMOT€HHOT'O
ruapupoBanus. [lpucoennHeHne CHHIIETHBIX U
TPUIUIETHBIX KapOCHOB K ankeHaM. KapOeHou b1, Mx
B3aUMOJICHCTBYE C aJIKEHAMMU.

6.3. AIKUHBI

6.3.1. MeTonp! CHHTE3A: OTIIEIIEHUE
TJIOTEHOBOJIOPOOB U3 TUTAIOTCHUIOB, PEAKIIHS
1,2-nmurunpa3onoB ¢ okcuaoM pryta (I1) u
TeTpaareTaToM CBHHIA. Y CIIO)KHEHHE YTJIEPOHOTO
CKeJIieTa aJKHHOB: peaKIUU alleTHIICHUI0B HATPpUS U
M€, MarHUHOPTaHUYECKUX TTPOU3BOTHBIX
ankuHoB. KoHjeHcamus ankuHoB-1 ¢ KeTOHAMH 1
anpaerunamu (Pasopckui, Pemne).

6.3.2. Peakiuu ankuHoB. ["anorenupoBaHue,
ruaporaioreauponanue, ruapatanus (Kyuepon).
AlleTHIIeH-aIeHOBas u3oMepu3anus. CMeneHne
TPOWHOH CBSA3M B TEPMHHAIBHOE TIOJIOKEHUE.
OxucauTenbHAsS KOHICHCANS TEPMUHATBHBIX
QIIKWHOB B IIPUCYTCTBUH COJICH MEIIH.

6.4. AnkagueHsl

6.4.1. Metonpl cunaTe3a 1,3-11eHOB:
JETUIPUPOBAHME aJTKaHOB, CUHTE3 PaBOPCKOTO-
Pemnmie, kpocc-coueTaHue Ha METAITIOKOMITIIEKCHBIX
KaTajan3aTopax.

6.4.2. Peakiuu 1,3-11eHOB: TaOT€HUPOBAHNE U
ruaporaioreauponanue, 1,2- u 1,4-npucoenuneHue.
Peaxuust Junbca-Anbaepa ¢ ankeHaMu U alIKUHAMU,
ee TUTIBL: KapOo-peakius, reTepo-peakis. J(neHsl u
JTUEHO(IITBL. 0- XHHOIUMETaHBI B KAYECTBE TUCHOB.
Karanu3 B peakuuu Junbca-Anbaepa.
Crepeoxumus peakuuu. PernoceneKTHBHOCTb
[4+2]-umknonpucoesuHEHNS B CIy4ae
HECHUMMETPHUYHBIX TUCHOB M TUCHO(PMIOB. PeTpo-
peaxmust Aunsca-Anpaepa. [Ipuvmenenne
CHJIOKCUMEHOB B CHHTE3€ AIMI[UKIIOB U
TETEPOIMKIIOB.

6.5.CriipThI 1 IPOCTHIE YPUPHI

6.5.1. MeTozp! CHHTE32 OJJHOATOMHBIX CITUPTOB: U3
QIKCHOB, KapOOHMJIBHBIX COCAMHEHHH, CIIOKHBIX

3¢ UpOB 1 KapOOHOBBIX KHCJIOT.

6.5.2. Peakuuu 0JHOATOMHBIX CIIUPTOB: 3aMELLIEHUE
THIPOKCHIILHOW TPYIIIBI B CIIUPTAX HA TaJOTeH (0T
JIeHiCTBHEM TaJlOr€HOBOI0POIOB, FAJIOT€HUI0B
¢docdopa u xopuctoro Tnonmna). PeareHTsl peruo-
U CTEPEOCENIEKTUBHOTO 3aMeIeHHsI (KOMIUIEKCHI
TpudermnpochuHa ¢ raToreHaMu u
YETBIPEXXJIOPHUCTHIM yIiIepogoM). Jlerunparamnus
crupToB. OKUCIICHNE TIEPBUYHBIX U BTOPUYHBIX
CIIUPTOB. PeareHThl OKUCIICHHS HA OCHOBE




coenunenuii xpoma (VI), nnoxcuna maprasna u
auMetwicyibdokcuna (meroast Moddera u
CiepHa).

6.5.3. MeToabl cUHTE3a U peakIuy JBYXaTOMHBIX
criuptoB. OKucIUTeNbHOE paciierienue 1,2-1105108
(MoHAs KUCIIOTa, TETPAAICTAT CBHHIIA).
[MuHaKOTMHOBAS MTEPETPYIITHPOBKA.

6.5.4. MeTozpl CHHTE3a MPOCTHIX A(PUPOB: PEAKITUSL
BunbsaMmcoHa, alTkoKCUMEPKYpPHUPOBaHHE CIIHPTOB.
6.5.5. Peaknuu pocThIX (HUPOB: 00pa3oBaHue
OKCOHHEBBIX COJICH, pacIIeIUICHNE KHCIOTaMH.
6.5.6. 'moponepokcuanl. KpayH-3Gupbl, Hx
MOJIyY€HHE U IPUMEHEHHUE B CUHTE3E.

6.5.7. Okcupanbl. Croco0sI moiyueHus. Packpbirne
OKCUPaHOBOTO LIMKJIA TIOJT AeHCTBHEM
AMEeKTPOQUIBHBIX U HYKIICO(QUIBHBIX arcHTOB.

6.6. Anpaeruapl U KETOHBI

6.6.1. MeTozpl OMyUYEHUS allbJIETUIOB U KETOHOB:
13 CIUPTOB, IIPOU3BOJAHBIX KaPOOHOBHBIX KHCIIOT,
AJKEHOB (030HOJIH3), ATKUHOB
(TunpobopupoBaHue), Ha OCHOBE
METAJUIOOPTAaHIMYECKUX COCAMHCHIH.
AmmmipoBaHue U GOpPMIITHPOBaHUE aPCHOB.

6.6.2. Peakiiuu anbJaeru0B U KETOHOB:
MIPUCOETNHEHHUE BOJBI, CIUPTOB, THOJIOB. 1,3-
JluTHaHbI ¥ KX UCTIOJIE30BAaHHE B OPraHUUCCKOM
cunrese. O6parmmenue noasipHoctd C=0 rpymnimsl.
[Monyuenne OUCYIBGUTHBIX TPOU3BOIHBIX U
LIMaHTUJIPUHOB. B3aumoaeiicTBue anbAaeruioB u
KEeTOHOB ¢ minaamu dochopa (Burtur) u cepsr.
B3anmMoneiicTBre abJeTHAOB 1 KETOHOB C
A30THUCTHIMHU OCHOBaHMAMU. [leperpynmupoBka
Bbexmana. B3anmoelicTBre ajibIeruioB U KETOHOB
C METAIDIOOPTaHUIECKUMH COCTUHCHUSMI.
EnaMuHBI, MX aTKWIAPOBAHHUE U allIHPOBaHUE.
AJBIOTBHO-KPOTOHOBASI KOH/ICHCALIUS alIbACTHIOB
U KETOHOB KaK METO/I YCIIOXKHEHUS YIIIepPOIHOTO
ckenera. HampaBiieHHast ajib1oJIbHast KOHACH AN
Pa3HOUMEHHBIX aTbAECTUIOB C UCTIOIH30BAHUEM
JIUTHEBBIX ¥ KPEMHHEBBIX 3()UPOB €HOJIOB.
KonpeHcanus apIeruIioB 1 KETOHOB ¢ MaJIOHOBBIM
3(HUPOM U IPYTHMHU COSAUHCHUSIMH C aKTUBHOM
MeTHIIeHOBoM Tpymoii (KHeBeHares).
AMUHOMETHIIMPOBAHHUE aJIbICTHIOB U KETOHOB
(Mannnx). ben3zonHOBast KOHIEHCAIHS.
Konnencanus ¢ HuTpoankanamu (AHpH).
BoccraHnoBneHne anbAeTHA0B U KETOHOB 10
CIIUPTOB, PEATCHTHI BOCCTAHOBIICHUS.
Jle30KcHTeHNpOBaHNE aJIBJETHAOB H KETOHOB!
peaxu Knemmencena un Kikaepa-Bomisda.
OxwucIlieHNe anbJeTHA0B, PeareHThl OKUCIICHHS.
OxwucrieHne KeTOHOB HaAKUcIoTaMu 1o baiiepy-
Bunnurepy.

6.6.3. Anb(a, Oeta-[ HETIpeIeITbHBIC AJIBACTUIBI U
KETOHBEI. MeTOIbl TOTyYeHHS: KOHJICHCAIIUY,
OKHCJIEHHE aJTWIIOBBIX cIUpTOB. Peakuus 1,2- u
1,4-niprcoeIMHEHUS TUTHHOPTAHUIECKUX
COCIMHEHUH, TPHAIKHIOOPAHOB, JAANKHI- U
OUApPIIKyIPaTOB, IMAHUCTOTO BOAOPOAA,
TJIOTEHOBOIOPOAOB. DMOKCUANPOBaHUE allb(ha,
OeTa-HeIpeaenbHBIX KeTOHOB. CONpsKeHHOE
TIPUCOETNHEHNE SHOJISITOB M €eHAMUHOB K anb(a,
OeTa-HeMpeeTbHBIM alTbACTHIaM B KeTOHAM




(Muxanib). JloHOpHI ¥ akienTopsl Muxasis.
Karanuzarops! peakuun, ee oOparumocts. Perpo-
peaxius. Peakiuu anenupoBaHus. Bapuant
PoGuncona. Mcnonp3oBanne OeTa-XI0pKETOHOB U
MIPOM3BO/IHBIX OCHOBaHMN MaHHUXa. anbda-
CununupoBaHHble BUHUIKETOHBI (CTOPK) U
€HAMUHBI B PEaKIUIX aHEINPOBAHNS.

6.7. KapOOHOBBIC KUCIIOTHI ¥ X TTPOU3BOTHBIC
6.7.1. MeTonsl cHHTE3a KHUCIIOT: OKUCIICHUE
MIEPBUYHBIX CIIUPTOB U aJbJIETUIOB, AIKEHOB,
AIIKMHOB, aJKMJIOCH30JI0B, THAPOJIN3 HUTPIJIOB U
JIPYTUX TMPOM3BOTHBIX KaPOOHOBBIX KHCIIOT, CHHTE3
Ha OCHOBE METAJIOOPTaHUYECKUX COCTUHEHU,
CHHTE3bI Ha OCHOBE MaJIOHOBOTO 3(hupa.

6.7.2. Peakiun kapOOHOBBIX KUCIIOT:
rajoreHupoBanue 1o I'exro-Donasrapary-
3enTuHCKOMY, TUPOJIUTHYECKas KEeTOHU3AINs,
anexTponu3 o KonbOe, nekapOoKkcuiIupoBaHue Mo
XyHCIIUKKEPY .

6.7.3. MeTo/ibI MOTy4YeHUs MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT: TaJOT€HAHTHAPHIIOB,
AQHTUAPHUIIOB, CIOKHBIX 3(HUPOB, HUTPHUIOB, AMHIIOB.
Kerensl, ux noixydyeHue u cBOICTBa.

6.7.4. Peakiiy IpOU3BOJHBIX KAPOOHOBBIX KHCIIOT:
B3aUMOJICHCTBHUE C HyKJICODMIBHBIMH peareHTaMu
(Bona, cIMPTHI, aMMHAK, aMHHBI,
METaJUIOOPTaHHMYECKUE COCTUHEHUS).
BoccraHoBneHHe TaloreHaHTHAPHIOB 10
aNIBJETUIOB 10 PO3eHMyHAY M KOMIUICKCHBIMH
THIpUIAMH MeTautoB. B3anmonetictBue
TaJIOTeHaHTHAPUIOB C THa30METAaHOM (peaKIus
Apnara-Diictepra). BoccTaHOBIICHHE CIIOKHBIX
3(HUPOB 10 COUPTOB U aJbICTHIOB, HUTPIIIOB — JIO
AMHHOB H aJIbJICTHI0B KOMIDIEKCHBIMU THAPHAIAMHA
MeTayuIoB. MaJIOHOBasi KUCIIOTA: CHHTE3BI C
MaJIOHOBBIM 3(hupoM, peakuust Muxasis,
KOH/IeHCalnu ¢ anpaerugamu (KueseHarenn).
CrnoxxHOA(HpHAs U allMIIOMHOBAs! KOHICHCALIUH.
Ocob6enHoct 3()UPOB ABYXOCHOBHBIX KHCIOT
(obpasoBaHue KapOOIUKIIOB) B 3THX PEAKITHSIX.
CroxHble 3GUpH anb(a-TaJoreHOKUCIOT B
peaxmusix Peopmarckoro. AneroykcycHsId 3¢up
1 €T0 WCIOJb30BaHUE B CHHTE3E.

6.7.5. Metons! cuaTe3a anb(da, OeTa-HenpeaeIbHBIX
KapOOHOBBIX KHCIIOT: ICTHIPATAIIHS
THIPOKCUKHUCIIOT, peakin KaeBeHarens, Burtura,
IlepxuHa (cHHTE3 KOPUYHBIX KUCIOT). Peakuun
MIPUCOEANHEHUS 10 IBOMHOMN cBsi3u. bpoMo- u nojo-
JaKTOHU3AIWs anb(da, OeTa-HenpeaeTbHbIX
KapOOHOBBIX KHCIIOT.

6.8. CHHTEeTHYECKOE HCIIOIb30BaHNE PEAKIINI
3MEKTPO(UIBHOTO 3aMEIIEHHUS B apOMaTHIECKOM
pany

Knaccudukanms peakumii apoMaTHuecKoro
JIeKTpO(MILHOTO 3aMelieHus. Biausaue
3amecTuTeneil B 0EH30JbHOM KOJIbLIE HA CKOPOCTh U
HarpasJIeHUE EKTPODYUIFHOTO 3aMEILCHNUSI.
CornacoBaHHasl 1 HECOTJIACOBAHHAsI OPUEHTALHSL.
6.8.1. HutpoBanue. Hutpyromue areHTsI.
Mexanusm peakuuu HUTpoBaHus. Hurposanue
OeH3ou1a U ero 3ameneHHbIXx. HurpoBanue
oudenwna, HaQTaauHa, APOMATUIECKUX aMUHOB U
¢denomna. [Tonyyenue mosmHUTpOCOeAMHEHUH. MIico-




aTaka U UICO-3aMEIICHUE B PCAKIIUAX HUTPOBAHUS.
BoccranoBneHHE HUTPO-TPYIIIBI B PAa3THYHBIX
YCIIOBUSX.

6.8.2. I'anorenupoBanue. ["anorenupyrourye
areHTsl. MexaHu3M rajJoreHupoBaHUs apEHOB U UX
MIPOU3BOTHBIX.

6.8.3. CynpdupoBanne. CynbQupyIoNye arcHTH.
Kunernyeckuii 1 TepMOAMHAMUYECKUN KOHTPOJIb
peaknuu (cynshupoBaHue GeHoNa 1 HadTaInHa).
[IpeBpatmenne cyab(QO-TPYIIHL

6.8.4. AnkmmpoBaHue apeHOB 110 Opuero-
Kpadrcy. Ankumupyromue areHTbl. MexaHu3m
peakuuu. [Tonmankunuposanue. [loboynsie
MIPOLIECCHI: U30MEpU3alMs aTKUIMPYIOLIEro areHTa
U KOHEYHBIX MPOAyKTOB. CUHTE3 Tuapui- u
TPHUAPHUIMETAHOB.

6.8.5. AiunupoBaHue apeHOB. ALIMIUPYIOLIUe
areHThl. MexaHu3M peakiuu. PernoceneKTuBHOCTh
armpoBanusl. OcoOSHHOCTH aIFTHPOBAHUS
(eHoNOB, eperpynmnupoBka Opuca.
®dopmmupoBanue 1o ['arrepmany-Koxy,
larrepmany u Bunbscmetiepy. O6macTs mpuMEHEHUS
9TUX PEAKIUH.

6.9. HutpocoeanHeHus: 1 aMUHbBI

6.9.1. Hutpoankansl. CHHTE3 U3
ankuiaranoreHunoB. KuciaotHocTs U TayTOMepus
HUTpoankaHoB. KoHaeHcanus ¢ KapOOHUIBHBIMU
coenuHeHUsIMU (AHpH). BoccTaHoBNEHNE B aMUHBI.
[IpeBpaiieHue BTOPUUHBIX HUTPOAIKAHOB B KETOHBI
(Mak-Mappw).

6.9.2. MeTo/ipl MOMy4YeHUsI aMUHOB: aJIKWIUPOBAHUE
amMMuaka u aMuHOB 1o ['opmany, hranmmmuna xanus
(I'aOpwa11b), BOCCTAHOBIICHHUE a30TCOIEPIKAIINX
TIPOU3BOIHBIX KapOOHIIBHBIX COCTUHEHUI 1
KapOOHOBBIX KHCIIOT, HUTPOCOSINHCHHUH,
ankmiasunos. [leperpynmuposku ['opmana n
Kypunyca. CHHTE3 aMHHOB € TPETHYHBIM
ANKWIBHBIM panukaioM (Putrep), B3aumoseiicTeue
QIIBJICTUI0B U KETOHOB ¢ (JOPMUATOM aMMOHHUSI
(JlefikapT).

6.9.3. Peakuuu aMMHOB. AJIKWJIMPOBAHUE U
aIrTpoBanue. TepMUYecKoe pa3iokeHue
THIPOKCHUIOB TETpaalKmiIaMMoHuA o ['opmany.
OKucIIeHNe TPETUYHBIX aMUHOB 10 N-OKCHIIOB, UX
tepmonu3 (Koym). [Tomyuenne HurpoHOB 13 N,N-
JUANKWITHAPOKCHaMUHOB. Peakuuu [3+2]-
MUKJIOTIPUCOETMHEHNS] HUTPOHOB (00pa3oBaHue S-
YICHHBIX a30THUCTHIX T€TEPOIHUKIIOB).

6.10. MeTosl cCHHTE3a M PEaKIINU apOMaTHYECKUX
TeTePOIUKINIECKUX COeTNHEHUN

6.10.1. IIaTH4ICHHBIE TETEPOIMKIIBI C OTHUM
rerepoatomoM. @ypan, muppoir, Tnoper. Cuares u3
1,4-nuxapOonmnbsHEIX coenunenuit (ITaans-Kuopp).
Cunres nupponos no Knoppy u no I'anuy. Cunres
3,4-mu3aMeneHHBIX THO(PEHOB 10 XUHCOepry.
Peaknuu 31ekTpoQHUITBHOTO 3aMEIICHUS B
IITHWICHHBIX aPOMATHYECKUX TeTePOIUKIAX:
HUTPOBAHUE, CyITbOUPOBAHKE, TAIOTCHUPOBAHNE,
dbopmunupoBane, anunupoBanue. Magon. CuuTes
MIPOU3BOIHBIX MHAONA U3 GSHWITHAPA3NHA U
ketoHoB (Pumep). CHHTE3 MHIIONA U €TO0
MTPOU3BOJIHBIX U3 2-allMIIAMHHOTOIYOJIOB
(Manenynr). Peakinu 35eKTpo@riIbHOTO




3aMEIICHUS B MUPPOIHHOM KOJIBIIC UH]IOJA:
HUTpPOBaHUE, GOPMUITHPOBAHKE, TATOTCHUPOBAHHUE.
6.10.2. IllecTuuseHHbIE apOMaTUUECKUE
TETEPOIMKIIBI C OJJHUM TeTepoaroMoM. [lupuaus u
xuHONMH. CHHTE3 TPOU3BOIHBIX MTUPHUIUHA 10
lanuy . CHHTE3 YaCTHYHO TUAPUPOBAHHBIX
MIPOU3BOTHBIX MUPUINHA ITyTeM [4+2]-
mUKIIonpucoeanHenus (rerepopeaxuust Junbca-
Anbpepa). CHHTE3 XUHOJWHA U 3aMEIICHHBIX
XMHOJHMHOB U3 aHHUIHHOB 10 CKpaymy u

Hebuepy Mwnepy. Peakruu nupuanHa U
XMHOJIMHA ¢ anKuiaranorennaamu. OKucieHne u
BOCCTaHOBJICHHC TIMPUINHA W XMHOJIUHA. Peakimu
3MEeKTPO(GUIEHOTO 3aMEIICHUS B TUPUIUHE U
XUHOJIMHE: HUTPOBAHUE, CylIb(OUPOBAHHE,
raymoreaupoBanue. N-OKicH MHUPUAMHA U XHHOJIHHA
U MX WCIIOJIb30BAHKE B PEAKI[H HUTPOBAHUSI.
HykneodunbHoe 3amelieHie aToMOB BOI0OpO/ia B
MUPHUIUHE U XUHOJIMHE B PEAKIUAX B AMUIOM
Hatpus (UnanbabuH) u GEeHULTUTHEM. 2- 1 4-
MeTUITIUPHUIUHBL U -XUHOJIUHBI KAK METHUIICHOBBIE
KOMITOHEHTBI B KOHICHCAIMSX C AIbJICTHIAMH.

4. ®opMbI OPraHU3aIUM M KOHTPOJISI CAMOCTOATEILHOMH padoThl 00y4aromuXxcst

[enbto caMocTOATENBHON paOOTHI IBJISETCS OBJIAJIEHUE HABBIKAMU pabOThI C IUTEpPaTypoi
(B uuTanbHOM 3aje OWMONMOTEKH, C JOCTYNOM K pecypcaM HHTepHer), Oonee yriyOlieHHOE
U3yYeHHE OTENbHBIX pa3felioB AMCUUIUIMHBI TP IOATOTOBKE K HANHMCaHUIO pedepara,
MOJArOTOBKE K 3k3aMeHy. CamocrosiTenbHas paboTa MOAKpeIuisieTcs y4eOHO-METOAMYECKUM U
MH(POPMALIMOHHBIM 00€CIIeYeHUEM, BKIIIOUAIOMINM YUYeOHUKH, YIeOHO-METOAMYECKHE TTOCOOMS,
KOHCHEKTHI JIeKIHUHA. TeKymuid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B (OpMe KOHTPOIS
CaMOCTOSITENIbHOM paboThI (3aiuTa pedeparos).
W TOrOoBBIi KOHTPOJIb MPOBOAUTCS B BUJIE 3K3aMEHA.

Temsl pedepaTos:
AJKaHBI: MOJy4Y€HHUE, CTPOCHUE, CBOICTBA, MPUMEHEHUE
AJIKEHBI: TIOJTy4eHHe, CTPOEHHE, CBOICTBA, TPUMEHEHNE
AJKUHBL:IOTYYEHUE, CTPOEHUE, CBONCTBA, IPUMEHEHHE
AJKanueHsl: IOJdy4YeHue, CTpPOeHHEe, CBOMCTBA, IPUMEHEHHE
[{uknoankaHbl: MOTy4yeHHEe, CTPOEHUE, CBOWCTBA, IPUMEHEHHE
["anoreHyTaeBoI0pOBI: MTOTyYeHNE, CTPOEHHE, CBOMCTBA, IPUMEHEHHE
ApeHbl: IOJTyuyeHue, CTPOeHNE, CBOWCTBA, IPUMEHEHUE

AnKaHoIbI: MOJIyUYCHHUEC, CTPOCHUC, CBOﬁCTBa, MIPUMCHCHUC
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MHOroaroMHble CHUPTHI: OJIyYEHUE, CTPOECHUE, CBOMCTBA, MPUMEHEHUE
10. ®enHoBI: TONTYYCHHUE, CTPOCHHE, CBOMCTBA, TPUMCHECHHE
11. Anpneruasl U KETOHBL: TIOJIYYeHHUE, CTPOCHHUE, CBOMCTBA, MPUMEHEHUE

12. Kap6OHOBLIC KHCJIOTBI: IIOJTYYCHUC, CTPOCHUC, CBOﬁCTBa, IMPUMCHCHUC




5. @oH/1 O1IEHOYHBIX CPEACTB JIsl ATTECTANMHU MO THCIUIJIHHE
5.1. Kpumepuu u npouedypot oueHusanus pe3yibmamos 00y4eHus no OUCyUnIune.

[Tpu BbIOTHEHUU BCeX Pa0OT YUUTHIBAIOTCS CIIEAYIOIINE OCHOBHbIE KPUTEPHUH:

— YpOBEHb TEOPETHUECKUX 3HaHWUK (TOapa3syMeBaeTcs HE TONbKO (opMambHOE
BOCTIpOM3BeJicHUE HH(DOpMAMKM, HO ¥ TOHUMAaHHE NPeaMeTa, KOTOpPOE MOATBEPIKIACTCS
MpaBUJIBHBIMU OTBETaMHM Ha JIONOJHHUTENIbHBIC, YTOUHSIOUIME BOIMPOCHI, 3aJaHHBIC YJICHAMHU
KOMHUCCHH);

— YMEHHE HCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MpPHU aHajdu3e KOHKPETHBIX Mpo0seM,
CUTYyalU;

— Ka4eCTBO M3JI0KEHHS MaTepHala, TO €CTb 000CHOBAHHOCTb, YETKOCTh, IOTHYHOCTh OTBETA, a
TaK)Ke €ro MOJHOTA (TO €CTh CO/IePXKATENbHOCTh, HE UCKITIOYAIOIIas CKaTOCTH );

- CIIOCOOHOCTH yCTaHABIUBATh BHYTPH- U MEXKIPEIMETHbBIE CBSI3HU,

- OPUTHHAJIBHOCTb MBIIUICHHS, 3HAKOMCTBO C JIOMOJHUTEIBbHON JUTEPATypod U  JIpyrue
(bakTopsl.

DK3aMeH TPOBOJUTCS B YCTHOU (hOpMe B BHJIC OTBETa OOYYAIOIIETOCS HA TEOPETUUYCCKUE
BOITIPOCHI Kypca (€ mpeIBapUTeIbHON MOITOTOBKOM) U TOCIIEYIONUM co0eceI0BaHUEM B paMKax
TeMaTHKHU Kypca. CobecenoBaHue mpoBOAUTCA B (hOpMe BOIPOCOB, HA KOTOPBIE aCIIUPAHT JA0KEH
JaTh MOJHBIA U pa3BEPHYTHIN OTBET.

K »sk3ameny nomyckawoTcs oOywaromvecs, HamucaBiine pedepar o mpeuiaraeMoin
MpernoaaBaTeseM TeMe.

Onucanue wiKanbl OUEHUBGAHUA HA NPOMENCYMOYHOU ammecmayuu é hopme IK3amena

OreHKa omauuHo — UCYEPTIBIBAIOIIEE BIaICHUE TPOrPAMMHBIM MaTEpUAIOM, TOHUMaHHUe
CYUIHOCTH pacCMaTpUBAEMbIX MPOLECCOB M SABICHWN, TBEpJO€ 3HAHHE OCHOBHBIX IMOJIOKEHHUN
JUCLUIUIMHBL, yMEHHE TPUMEHATh KOHLIETITYaIbHBIN anmnapar py aHalu3e akTyalbHbIX IPOOIeM.
Jloruuecku nocinenoBaTeabHbIE, COJIEpKATEeIbHbIE, KOHKPETHBIE OTBETHI Ha BCE BOIIPOCHI.

OneHka xopowio — TOCTaTOYHO TOJIHBIE 3HAHHS IPOTPAaMMHOTO MaTepHaia, MpaBUIbHOE
NOHMMaHWE CYTH BOIIPOCOB, 3HAHHWE OIPENEICHUH, yMEHHE (QOpPMYJIUpPOBaTh TE3UCHI U
apryMmeHThl. OTBETHI TIOCNEOBAaTENIbHBIE W B IIEJIOM TPaBWIBHBIC, XOTS JOMYCKAIOTCS
HETOYHOCTH, TTOBEPXHOCTHOE 3HAKOMCTBO C OTICIBHBIMU TEOPHSAMH M (PaKTaMu, JOCTaTOYHO
(dopmabHOE OTHOIIIEHHE K PEKOMEHIOBAHHBIM ISl TIOJATOTOBKH MaTepHajaM.

OreHka yoogriemeopumenbHo — GparMeHTapHbIE 3HAHUS, PACTUIBIBYATHIC TTPEICTABICHUS
o npeamMete. OTBET COAEPKUT KaK MTPABUIIbHBIC YTBEPKIACHHUS, TaK U OIIMOKH, BO3MOXKHO, TPyOBbIe.
HcnbITyeMblil III0OX0 OPUEHTHUPYETCS B yueOHOM MaTepuaie, He MOKET YCTPaHUTh HETOYHOCTHU B
CBOEM OTBETE JIaKe MOCIIe HABOSIINX BOIIPOCOB.

OueHka HeyodosenemeopumenbHo — OTCYTCTBHE OTBETa XOTsS Obl Ha OJWH M3 OCHOBHBIX
BONPOCOB, JINOO TpyOble OMIMOKKM B OTBETAX, IOJIHOE HENOHHMaHUE CMbIcia MpolieM, He
JOCTAaTOYHO TTOJIHOE BJIa/IEHIE TEPMUHOJIOTHEN.

5.2. Ilpumepvt munogvix 3a0anuii 011 CAMOCHMOAMENbHOU pPAOGOMbL UIAU UHBIX
Mamepuanos, HeodX00UMBbBIX 011 OYEHKU Pe3YTbmamoe 00yueHus

KoHTpoJsibHBIE BOITPOCH! K 9K3aMEHY:



1. DaexkTpoHHbIE MPEICTABICHUS O IPUPOJIE CBA3ZEH. Tunbl cBsI3el B OpraHUYE€CKON XUMUH.
['mubpuan3anys aToMOB yriepoja M a3zora. DJIeKTPOHHbIE 3(P(eKThI. DIeKTPOOTPHLIATEIEHOCTh
aTOMOB U TPYIIIL.

2. OcCHOBHBIC TIOJIO)KEHUSI KBAHTOBOM XUMHHU. ATOMHBIE U MOJICKYJISIPHBIE OpPOHTANH.
[Tpubmmxenne MO-JIKAO. Merox MO Xiokkens u Ooniee CTpOrue KBaHTOBOXMMUYECKHE
MeToabl pacdera. [loHATHE O MONY>MIMPUYECKMX METOAAX, OCHOBAHHBIX Ha NPUOJIMKEHUU
Xaptpu-®oka (MNDO, AM1, PM3 u ap.). Merozs! ab initio. MeTon ¢byHKIMOHANA INIOTHOCTH
(DFT). KomnpomMucchble moaxozab! (JIOKaaU30BaHHbIE CBS3HM, TMOpUAM3ALNs, YACTUYHBIN ydeT
JIeJIOKaJIN3aluy 3JIEKTPOHOB Ha IPUMEpPEe CUrMa-NU-TIPUOIKEHUS ).

3. Teopus Bo3MymieHuid MO. Bo3MylieHus mnepBoro M BTOPOro MOpsAKOB. WHIEKCH
PEAKIMOHHON CMOCOOHOCTH. MeTol TpaHW4YHBIX opOuTanel. 3apsaoBbIi M OpOUTAIBHBIN
KOHTPOJIb OPraHUYECKUX PEAKIIHM.

4. Tlonsitue 0 pe3oHaHce (COMPSIKEHUH) B KJIACCMUECKOW M KBaHTOBOW XuMHH. CONpsDKEHHE B
Meroge MO Xiokkens. Konnenuust apomatuunoctd. IIpaBuiio Xrokkens. Me3onmoHHBbIE
coeMHEHUsA. AHTHapOMAaTUYHOCTb.

5 Crepeoxumus. IIpocTpaHCTBEHHOE CTpOEHHME OpPraHM4ecKux Mosiekyl. IIpoctpaHcTBeHHOE
B3aMMOJICIICTBYE HECBA3aHHBIX aTOMOB U I'py1i, Ban-nep-BaanscoBsl pagnycsl.

6. Ilonarue o xoH(popManuu MoJeKyJbl. Bpamienne BOKpyr cBsi3eil: BEIMYMHBI U CUMMETpPHUS
NOTEHUUANIbHBIX OapbepoB. MakTOphl, ONpeNesIoNIe 3HEprur0 KoHdopmepoB. BnusHue
3 PEKTOB COMPSIKEHUS HA CTA0MIIFHOCTH KOHPOopMepoB. HoMeHkarypa koHpopMepoB. YTioBoe
HaIpsDKEHUE M JIpYyrue THUIIBl HANpSDKEHWs] B LUKIMYEeCKUX cuctemax. CpenHue IUKIbI U
TPaHCAHHYJISIPHBIE B3aUMOJECICTBUA. VIHBEpCUS LIMKIIOB U a30TCOAECPKAILUNUX COEAMHEHUN.

7. Cps3p KOHpOpMaLUuM U peakuuoHHoH cnocobHocTH. Ilpunuun Keprtuna-I'ammera.
Crepuueckuii UM CTEPEORIEKTPOHHBIM  KOHTPOJb  peakuui. CTepeoceleKTUBHOCTh U
cTepeocnenu(pUuIHOCTb.

8. IIpocTpaHCTBEHHOE CTpPOEHHE JOTUJICHOBBIX U JMEHOBBIX cHUCTeM. HomeHknarypa
reoMeTpuueckux nzomepon. Kondopmanus 1ueHoB v TPUEHOB. ATPONIOU30MEPHUSL.

9. Duantuomepus. AcCUMMETpUS M XUPAJIbHOCTb. OKBHUBAJIEHTHBIC, JHAHTUOTOIIHBIE W
JIMACTEPEOTONHBIE TPYIIIBL; UX MPOSBIEHUE B XUMUYECKOM MTOBEACHUH MOJIEKYJ B XUPAJIbHBIX U
axupanbHbIX cpenax u crnekrpax AMP. Homenknarypa ontuyeckux antunooB. Heyrieponnsie
aTOMBI KaK LIEHTPbI XUPAJIbHOCTH.

10. CriocoObl mosyyeHHs M pa3lielieHus] SHaHTHOMEepoB. ONTHYECKash YUCTOTa M METOABI ee
onpenenenus. OmnpeneneHue aOCOMIOTHOW M OTHOCUTENbHOW KoHGurypauuu. Ilonstue o
JUCIIEPCUU ONITUYECKOTO BPALCHHSI U KPYTOBOM JUXPOHU3ME.

11. Knaccudukanus peakuuii o Tuny o0pa3oBaHus 1 pa3pbiBa CBA3€H B TUMUTHPYIOLIEH cTanuy,
10 TUITYy peareHTa 1 1o COOTHOLIECHHUIO YKCia MOJIEKYJI peareHTOB U MPOJIYKTOB

12. Teopurs nepexoTHOro COCTOSIHUA. | HIIepIIOBEPXHOCTh MOTEHIIMATBHON SHEPT U, KOOpJAUHATA
U DHepreTuyeckui mnpodmib peakuuu. TepMoauHAMHYECKHE MapaMeTphl aKTHBAIIMU.
Kunerndeckue ypaBHEHUSI OCHOBHBIX THIIOB peaklIUi. MeTo bl SKCIIEPUMEHTAIIBHOIO U3YUYEHUS
KMHETUKH U MEXaHU3MOB peaklnii. MeTos CTalilMOHapHOIO COCTOSIHUSA (IpUHLMI boneHmTeHA).
IToctymar XsMMOHAa.

13. DOmnupuyeckuil (SKCTpaTepMOJMHAMUYECKH) IOAXO0J K PEaKIMOHHOW CIIOCOOHOCTH.
Koppensuronnsie ypaBHeHHS, PUHIINAT JTUHEHHOCTH CBOOOAHBIX dHepruid [ mb0ca. YpapHeHUs
["ammera u Tadra. CBsi3p mapaMeTpOB KOPPEISAIMOHHBIX YPaBHEHUH C MEXaHU3MOM pEaKIIUi.
14. ITpunatun XKMKO; ero o6ocHoBaHre Ha OCHOBE Teopuu BosmytieHuit MO.



15. KonnuectBeHHast Teopus KUciaoT U ocHoBaHuil. Kucnotel bpencrena u JIptonca. Kucnorso-
ocHOBHOe paBHoOBecue. [lonatue pH. Kunetmueckas W TepMOAMHAMHYECKass KHCIOTHOCTD.
VYpaBHenne bpencrema. OOmmii W crnenupUYECKH  KHUCIOTHO-OCHOBHOW  KaTaJu3.
Cynepkucnotsl. @ynkuuu kuciaotoctu. [locrynar 'ammera.

16. BiusiHue cpenbl Ha CKOPOCTH M PaBHOBECHE OpraHMYecKux peakiuil. Crnenuduydeckas u
Hecrienuduueckass (yHuUBepcasibHas) coibBanmsa. Kierounsi s dext. Bomoponnas cBs3b.
Knaccudukanus u mkanabl mapaMeTpoB pacTBopurteneil. BiusHue cosnbBanuu Ha CKOPOCTh U
pPaBHOBECHE OPraHMYECKUX peakiuii. YpaBHeHus Yuncteina u ['prouBansaa, Konnens-ITanbma.
KucnoTHoCcTh MU OCHOBHOCTH B ra3oBoil (aze. Accoumanus HMOHOB. THUIBI HOHHBIX THap U
JI0Ka3aTeNbCTBA MX CYyIIECTBOBaHUsA. BimsHMe accolual HMOHOB Ha HUX PEAKLUOHHYIO
croco0HOCTh. YpaBHeHHE AKpH. Mexdasubiii katanus. KpayH-3¢upsl, KpunTanasl, TOJaH]IbL,
KaTaJIn3aTopsl Mexx(dazHoro nepexoca. [loHsTHE O CyNpaMoNIeKyIIpHONH XUMHH.

17. KapOenueBbie HOHBI (KapOoKaTHOHBI). ['eHeparus kapOOKaTHOHOB B PacTBOpax M B ra3oBOM
daze. BiusHue CTpyKTYpHBIX U COJIbBATAIIMOHHBIX (PAKTOPOB HA CTAOUIBLHOCTH KapOOKATHOHOB.
Crtpoenue kapOokatuoHoB. [loHsiTue O Hekiaccuuecknx HoHax. OCHOBHBIE THUIIBI PEAKIUI
KapOOKAaTHOHOB U 00JIaCTU UX CUHTETHUUYECKOTO HCIONIb30BaHusl. CKelleTHbIE IEPEerpyIUPOBKH U
TUAPUIHBIE CIBUTH B KapOOKaTHOHAX.

18. Kap6annons! 1 CH-kucnoTsl. Biaustaue cTpyKTypHBIX 1 3()()EKTOB Cpeapl Ha CTa0MIN3AIUI0
kapOaHnoHoB. OCHOBHBIE pEaKIMK KapOaHMOHOB, aHWOHHBIE TIEPETPYNIHPOBKH. AMOUICHTHBIC
U TIOJHJEHTHbIE aHWOHBL. KapOeHbl. DJEKTpOHHAsh CTPYKTypa, CHHIVIETHOE W TPHUILUIETHOE
cocTosiHue KapOeHOB. MeTojabl reHepanuy KapOCHOB M HCIIONB30BAaHHE MX B OPraHUYECKOM
cuHTe3e. Hutpensl, ux renepaiysi, CTpoeHre U CBOMUCTBA.

19. CBoOoaHBIC PaIUKAIIBl U HOH-PAAUKAIBI. MeTOIbl TeHEPUPOBAHUS PAUKATIOB. DIEKTPOHHOE
CcTpoeHHe U (HaKTOphl CTAOMIM3AlMUA CBOOOTHBIX PaJMKaloOB. THIBI CTaOMIBHBIX CBOOOIHBIX
pagukanoB. OcHoBbl MetonoB OIIP u XIIHM. Katmon- u aHuoH-pagukansl. MeTojsl
TE€HEPUPOBAHMUS U CBOMCTBA. OCHOBHBIE pEaKMHM HOH-paauKanoB. KOMIIEKCHl C MEPEeHOCOM
3apsna.

20. HykneodunbHoe 3amenienue B anudarudaeckom psay. Mexanusmel Sn1 11 Sn2, cMenTaHHBIM
MOHHO-TIApHBIM MexaHu3M. BnusiHue cTpykTyphl cyOcTpaTa W MHOJSPHOCTH PAacTBOPUTENS Ha
CKOPOCTHM M MEXaHU3M peakUuu. AHXUMEPHOE COJEHUCTBUE U CHUHAPTETUYECKOE YCKOpPEHUE,
ydyacTH€ COCEIHUX TpyMIM, TMEpPerpynnupoBKH B XOA€ HYKICO(WIBHOTO 3aMeIleHHs.
Koppemnsiuronnslie ypasHeHus CysitHa-CkoTTa n DBapca.

21. HyxsieodunpHOe 3aMelieHne Npu KpaTHOHM yriiepo-yriepo HOM CBS3U U B apOMaTHUYECKOM
aape. THIMYHBIE MEXaHU3MBI HYKJIEO(UIFHOTO 3aMEIeH s y Sp>-THOPUIHOTO aToMa YTIIepo/a.
BununbpHplli KaTHOH. MOHO- U OMMOJEKYJSpHBIE MPOILECCHl HYKJICO(PHUILHOTO 3aMelleHus: B
apomatuueckoM psay. Kartanusz nepexoansiMu MmeTamiamu. HykineodunpHoe 3ameleHue B
HUTPONPOU3BOMHBIX  OeH3zona. HykneopunpHOe 3amernieHue BojopoAa  (BHKapHO3HOE
3amemienne). Komrmekcsl Meiizenxeiimepa. HykneoduinbHOe 3amenieHHE B apOMaTHYECKHUX
rerepounkinax. Kune-zamemenue.

22. DnexTpoduIbHOE 3aMelleHue y atoMa yriiepoga. Mexanu3mbl 3amemnieHust SgLl, Sg2, Sel.
HyxneodunpHelii katanu3 smeKTpopuiIsHOTO 3aMmelleHus. BnusHue cTpyKTypbl cyOcTpaTa U
3 eKTOB cpelbl Ha CKOPOCTh M HAIpaBlICHHE peakiuid. 3aMelieHue y oneuHoBOro atoma
yIaepoaa U B apOMaTUYECKOM KoJiblie. [ 'eHepupoBaHue 31eKTpoduiIbHbIX peareHToB. [IpaBuna
OpHEHTAIlMN U UX MOJEKYJSIpHO-OpOUTalbHAs MHTEpHpeTanus. OIeKTpoduiIbHOE 3aMellleHne
JIpyrux rpymni, Kkpome Bogopoa. Mnco-3amemenne. Kunernueckue u30TonHble 3PHEKThI.



23.  Peakmum  snumuHUpOBaHHWS  (OTHICTUICHHS).  MeEXaHW3MBI  TETEPOTUTHUYECKOTO
snmumuanpoBanus E1 u E2. Ctepeosnekrponnsie TpeboBaHus U cTepeocnenuduunocts npu E2-
JIMMUHUPOBAHUU. TepMUUYecKoe CUH-3JIMMUHUPOBAHUE.

3.5. IlpucoeauHeHWe MO KPaTHBIM YIJIEPOA-YIICPOTHBIM  CBSI3SIM.  DJICKTPOPHIBLHOE
npucoenuHenne. CuiibHbIC U cradble 31eKTPOPUIIBI, MEXaHU3M M CTEPEOXUMHSI IPHCOSTUHEHHUS,
pErHoO- M CTEPEOCENCKTUBHOCTh peakuuid. IIpucoennHeHHe K CONPSDKEHHBIM CHCTEMAaM.
Kartnonnas nonumepusauus osnepunos. HykneopuinpHoe nprucoeJMHEHNE O KPaTHBIM CBSI35IM
CUC. MexanusM nporecca. Bausiaue ctpykTypsl Hykieopuia u cyocrpara u 3¢p(eKkToB cpebl
Ha CKOpPOCTh U HallpaBJiieHHEe peakiuu. Peakuns Muxasist. AHHOHHAs OJIMMepU3alus 0J1e(hUHOB.
24. HyxieopuinbHOE TPUCOCIWHEHNE K KapOOHWIBHOHN TpYyIIe: MPUCOSAMHEHUE OCHOBAaHUH,
BKIIIOYasi KapOaHWOHBI, METaUIOpPraHUYecKnX coeauHeHui. Peakumst Anpu. KucnoTHeii u
OCHOBHOH Karanu3 mnpucoenuHeHus. EHomuzauus anpaerujioB U KETOHOB. MexaHu3M
STepUUKAINK KHUCIOT W TOoJydeHue anertaneil. Konpencanum KapOOHMIBHBIX COEIWHEHHIA,
KapOOHOBBIX KHCJIOT U X NMPOU3BOAHBIX. HyKkieopuiibHOE pucoeAMHEHUE K allb/l- U KETUMUHAM
1 KapOOHMIT- UMMOHHMEBBIM HOHaM (peakius MaHHUXa).

25. TleperpynnupoBKH B KapOOKaTHOHHBIX MHTepMeanaTax. Kiaccudukanus neperpynnupoBok:
IIMHAKOJINHOBAasT W PETPOIIMHAKOJIIMHOBAs, meperpynnupoBka JlembsHoBa. IleperpynmupoBka
Baruepa-Meiiepseiina. IleperpynnupoBku ¢ murpanueit k aromy azora (I'opmana, Kypuuyca,
bexmana). Peaknus baiiepa-Bumurepa.

26. PagukanbHble M HMOH-PAJUKaJIbHbIE PEAKIUM IMPUCOCIUHEHUS, 3aMEIICHUs U
anuMuHKpoBaHus. LlenHsle paaukanbHble peakuuu. [lonuMepusanus, TeaoMepusanus, peakiuu
aBTOOKHUCIIeHUs. THruOUTOpBI, MHULIMATOPBI U POMOTOPHI LIENHBIX peakuuid. Penokc-peakum.
DNEKTPOCUHTE3 OPraHUUYECKUX COEAUHEHUN.

27. MonekysipHble peakiuu (IIC-TPaHC-U30MEepU3aLUs, PacHal MOJIEKYJI, pa3MbIKaHUE IIUKIIOB).
KoapkTaTHbl€ peakiH.

28. CornacoBanHble peakuuu. KoHUENus coxpaHeHuss OpOUTANbHOM CHMMETPUHM M IpaBHIIa
Bynsopna-T'opmana. DNeKTpOIMKIMYECKHE pEaKLUU, CUTMATPOIIHbIE MEeperpyninupOBKH.
[lepunuknuueckue peakuuu  (2+2) u  (2+4)-uuknonpucoenuuenus.  1,3-JlunonspHoe
LUKJIOTIPUCOETUHEHHE.

29. JlBolicTBeHHasi pEaKIIMOHHAsl CIHOCOOHOCTh W TAyTOMEPHS OPTraHUYECKUX COCTUHEHUH.
[TpotoTponHble U curmarpomnHsle neperpynnupoBku. [Ipasuno KopuOmoma. Kero-eHonbHoe
paBHOBecue. HUTpocOeqMHEHNMSI MU HUTPOHOBBIE KHUCIIOTBI., HUTPO30COECAUHEHUS U OKCHMBI.
Meramiorponus.

30. OcHOBBI (POTOXMMHUHU OPraHUYECKUX COeqUHEHUH. CUHIJIETHbIE M TPUILIETHBIE COCTOSHUS,
bayopecieniiusa U pochopecrieHimsa, WHTEPKOMOUHAIIMOHHAS KOHBepcus. OCHOBHBIC THITBI
(bOTOXMMHUECKUX peaklui. SIBneHue poroxpomMusma.

31. Boibop onTumanbHOro myTH cuHTe3a. [IpuHIMI peTpocuHTeTHYECKOro aHau3a. JInHelHbie 1
KOHBEpPreHTHbIe cxeMbl cuHTe3a. CHHTOHBI W CHHTETHMUYECKHE HKBHMBAJIEHTHL. 3alluTa
(YHKIMOHATIBHBIX TPyMIl. MeTO bl BBEACHUS U YAAJICHUS 3aIUTHBIX TPYIIIL.

32. OCHOBHBIE ITyTH OCTPOEHMSI YIIIEPOJHOTO CKEJIETA.

33. Mertoabl BBeIEHHsS BaXHEUIIMX (PYHKIMOHAIBHBIX TPYNNI W IYyTH Mepexoja OT OJHUX
(GYHKLIUH K IPYTUM.

34. DnemeHTOOpraHUYECKHE coeTMHEeHus (Mpou3BoIHbIe ocdopa, bopa, KpeMHUs, METU, TUTHS,
MarHusi, 0JIoBa) B OpPraHU4eCKOM CHHTe3€. MeTalIOKOMIUIEKCHBIN KaTaus.

35. Ucnonb30BaHre XUMUYECKUX U PU3UKO-XUMUYECKUX METOJIOB JIIsl YCTAHOBJIEHUSI CTPYKTYPbI
oprannyeckux coenuHeHuil. Crnekrpockonus SAMP, OIIP, komebartenpHass W SJIEKTPOHHAsS



CHEKTPOCKONUSA, MAacC- M XpOMAaTOMacC-CHEKTPOMETpUA. ['a30KMAKOCTHAs M KUAKOCTHAs
xpomatorpadusi, HOHOOOMEHHasi W TeNb-IIPOHUKAIONIAs Xpomarorpadus, 3IeKTpodopes.
PenTrenoctpyKkTypHbIit aHanu3 u anekTpoHorpadus. Pedpaxromerpusi.

36. OcobeHHOCTH OOOpYAOBAaHHMSI W METOJUKH IPOBEIACHUS pEakiuii B reTepodasHbIX U
reTeporeHHsIx cucremMax. CoBpeMEHHbIE METOJbI 0OpabOTKM pPEaKIMOHHBIX MAacC, OYHCTKH U
BBIICTICHUS NpoaykToB. IIpoBeneHnme peakuuii Ha TBepAbIX HocHTensaxX. [IpuHnmIb
KOMOMHATOpHOM XuMuu. TexHuKa 0e30MacHOCTH M HKOJOTHYECKUE MPOOJIEMbl OpPraHUYECKOro
cuHTe3a. “3eneHas Xumus~ . TepMOXUMUSI OpraHUYECKUX peakiuil. TenaoBoil B3phIB.

37. OCHOBHBIE IPEICTABJICHUS O IPUMEHEHUN HEAMIIMPUYECKUX U MOTYIMIUPUUECKUX METOJOB
KBaHTOBOXMMUYECKUX BBIYUCICHUM M pacdeToB METOAAMHM MOJIEKYJSIPHOM MEXaHUKU s
OTIpeNIeNIeHUs] HJIEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOEHHS, KOH(OPMAIIMOHHOTO COCTaBa,
TETUIOT 00Pa30BaHMs, YHEPTUH HANIPSHKEHNUS M aKTUBAIIMHM XUMUYECKUX PEAKIUi, KOleOaTeIbHbIX
1 JICKTPOHHBIX CIIEKTPOB, PEAKIIMOHHOW CIOCOOHOCTH OPraHHMYECKUX COCAMHEHUI.

38.  TpaguuMoHHbBIE CpPEACTBA XUMHUYECKOM HMH(POPMALMU W METOJbl MX MCHOJIb30BaHMUS.
ABTOMaTU3UPOBAaHHbIE MH()OPMAIIIOHHO-TIOUCKOBBIE CUCTEMBI.

39. llonatue 00 OSMIUPUYECKHUX KOppesLUAX CTpykTypa-cBoicTBO (QSAR, QSPR).
CHeKTpOoCTpyKTYpHBIE KOppeJsALMKA. MalluHHOE IUIAHUPOBAaHWE M IIOMCK IIyTed CHUHTE3a
OpPraHWYeCKHUX COeAMHEHUI. MeToJ pacuieHeHus, BEIOOp TpaHC(HOPMOB, PETPOHOB U CHHTOHOB,
CII0COOOB CBA3BIBAHUS CUHTOHOB JPYT C APYTOM.

Paznen 6. CunTeTndyecKre METO/IbI B OPTAaHMYECKOW XUMUU U XUMUUECKHE CBOMCTBA COSIMHEHUN
40. Peakuuu ankaHoOB: raJIOTeHUPOBAHKE, CyTb(poxiopupoBanue. CeleKTUBHOCTh PaJUKAIbHBIX
peakuMii U OTHOCUTENIbHas CTaOWIBHOCTh QJKWIBHBIX paaukaioB. Tepmuueckuii u
KAaTaJIUTUYECKUH  KpeKUHI. LoHHBIE peakuMm ajkaHOB B  CYNEPKUCIBIX  Cpeaax
(1efTepoBOIOPOAHBIN OOMEH U TAJIOT€HUPOBAHHE).

41. BnusHue KOH(GOPMAIIMOHHOTO TMOJIOKEHUS (PYHKIIMOHAIBHBIX TPYHI HA UX PEaKIMOHHYIO
CHOCOOHOCTH B Psily MPOU3BOJHBIX LIMKJIOTEKCaHa HAa IPUMEPE PEAKIM 3aMeIleHus, OTIIETUICHUS
U OKHUCIeHUd. Peakuuu paciivpeHusi U CyKEeHHs IIUKJIOB MpHU JAe3aMUHHUPOBAHUHM TMEPBUYHBIX
amuHOB (/lembsiHOB). CykeHue 1ukia B peakiinu @aBopckoro ([J-raJoreHuuKI0aTIKaHOHbI).

42. CraOunu3upoBaHHblE U HecTaOWIM3UpOBaHHbIE WIUAbL. CTepeoXuMus peaklUu.
XeMocenekTuBHOCTh peakuuu Burrura. Ilomydenune 3¢upoB ankuiapocOoHOBBIX KHUCIOT
(Muxasnb-ApOy30B) M UX HCHOJIb30BAHME B CHUHTE3€ aJKeHOB (BapuaHT Butrtura-Xopnepa-
OMMoHca). O61acTh NPUMEHEHHUS PEaKLIUU.

43. Peakuuu ajJkeHOB: MpeBpalleHHEe OOPOOPraHUYECKUX COCTUHEHUH B ajKaHbl, CIUPTHI,
ankuirajgoreHuapl.  OkucneHue ankeHoB 1o  okcupaHoB  (IIpunexae). Ilonstue 00
HSHAHTHOMEPHOM DSIOKCUAMpoBaHUM ankeHoB mo Illapmnecy (B mpucyTcTBHUM H30MpoONMIIaTa
tutaHa W 3¢upa L-(+)-BuHHON kucnoThI). lluc-ruapokcuanpoBaHue aakeHOB Mo Baruepy
(KMnOg4) u Kpure (OsO4). OkucieHne aJKeHOB raloreHOM B IPUCYTCTBUH COJICH cepedpa: Iuc-
(Bynsopt) u tpanc-(IIpeBo) ruipokcuinpoBaHue.

44. Peakuun alkuHOB. ['ajoreHupoBaHue, ruaporajoreHupoBanue, runparauus (Kydepos).
Anerunen-amieHoBas usoMmepusanusi. CMelieHne TpOHHON CBA3M B TEPMHUHAIBHOE MOJIOKEHHUE.
OxucnuTenbHas KOHACHCAUs TEPMUHAIBHBIX AJIKUHOB B IPUCYTCTBUM COJIEN MENH.

45. Peakuum 1,3-n1ueHOB: TrajoreHUMpOBaHUE M TUAporajoreHuposanue, 1,2- u 1,4-
npucoeanHenue. Peakuus Jlunbca-Anpaepa ¢ alkeHaMH U alKWHAMH, €€ THIIbL: KapOo-peakuus,
rerepo-peakius. JlueHsl U nueHopumibl. 0-XHWHOJMMETaHbl B KauecTBe aueHoB. Kartamus B
peakumu  unbca-Anpnepa.  CTepeoxuMus  peakuuu.  PermocenekTuBHOCTH  [4+2]-



LUKJIONPUCOEUHEHUSI B Cllydyae HECUMMETPUYHBIX JAWEHOB M JOUEHOQUIOB. Perpo-peaxius
Junbca-Anbnepa. [IpumeHeHre CUIOKCUIMEHOB B CUHTE3€ AJIUIMKIIOB U T€TEPOLMKIIOB.

46. Peakuuu 0JHOQTOMHBIX CHHUPTOB: 3aMEIICHNE THAPOKCUIIBLHOM IPYNIBI B CHUPTaX Ha rajoreH
(mox AeHCTBUEM TaJIOT€HOBOIOPO/IOB, TAIOTEHUA0B (ocdopa U XJIOPUCTOro THOHMIIA). PeareHTh1
PErHo- U CTEPEOCEIEKTUBHOTO 3aMelleHust (KoMIUIeKchl TpudenmwidochuHa ¢ rajoreHamu |
YEThIPEXXJIOPUCTHIM yriaepooM). Jleruaparanus cnuproB. OKucCiIeHHe NEPBUYHBIX U BTOPUUHBIX
cnupToB. PeareHThl okucieHMs Ha OocHOBe coefuHeHud xpoma (VI), nmokcupa mapraHina u
nuMeTtuicynbdorcuaa (meroasl Moddera u CepHa).

47. Peakuuu npocThix 3(pupoB: 00pa3oBaHUE OKCOHUEBBIX COJIEH, paclienIeHHe KUCIOTaMH.

48. Peakuuu aipJeTHAOB M KETOHOB: allbJ0JbHO-KPOTOHOBAs KOHJEHCALUS AJIbJCTHUAOB U
KETOHOB KaK METO/1 YCJIOXKHEHMSI YIJIEpOIHOT0 cKeneTa. HanpasiieHHas anb1obHast KOHAECHCAUs
Pa3sHOMMEHHBIX aJbJIETUOB C HCIOJIb30BAHWEM JIUTUEBBIX M KPEMHHUEBBIX 3(DHUPOB EHOJIOB.
Konnencanus anpIerufioB U KETOHOB C MAJIOHOBBIM 3(UPOM M JPYTUMH COCIWHEHHSIMH C
aKTUBHON MeTmieHoBOH rpynmnoii (KneBeHarens). AMMHOMETUIMPOBAHUE AJIbJIETUIIOB M KETOHOB
(Mannux). benzouHoBas konaeHcauus. KonpeHcauums ¢ HuTpoankaHamu  (AHpH).
BoccranoBnenue anbpaeruioB M KETOHOB JI0 CIUPTOB, pEareHTbl BOCCTAHOBJIEHHUS.
Jle30KcUreHUpoBaHUE aibAErHI0OB M KeTOHOB: peakuun Knemmencena u Kuxnepa-Bomnboda.
OxkucneHue ajipJIeruioB, peareHTbl okuciaeHus. OkuciaeHre KeTOHOB HakucaoTaMu 1o baiiepy-
Bunnurepy.

49. Anbda, Geta-HenpeenbHbIe albIeTUbl U KeTOHBI. COIpsKEHHOE MPUCOSANHEHUE SHOJISTOB
U CHaMUHOB K anb(a, OeTa-HempeAenbHBIM anbpaerunaM u keroHam (Mwuxasnb). JloHOpHl M
akuentopsl Muxasia. Karanuszatopsl peakuuu, ee oOpaTumocTb. Perpo-peakius. Peaxiun
a”HenupoBaHus. Bapuant PoOuncona. lcnonb3oBaHue OeTa-XJOPKETOHOB U MPOM3BOIHBIX
ocHOBaHMN MaHHMXa. Anbda-cCUITuInpoBaHHble BUHMIKETOHBI (CTOPK) M €HaMHMHBI B peaKIusIX
aHeJTUPOBaHMS.

50. MeTtoabl cuHTE3a KMCIOT: OKUCIIEHUE TEPBUYHBIX CIUPTOB U aJIbIETHJIOB, AJIKEHOB, aJIKHHOB,
IKHIOCH30JI0B, TUAPOIN3 HUTPUIIOB M JIPYTHX MPOM3BOIHBIX KapOOHOBBIX KHCIIOT, CHHTE3 Ha
OCHOBE METAJJIOOPTraHUYECKUX COETMHEHUH, CHHTE3bl HA OCHOBE MAJIOHOBOTO 3(upa.

51. Peaknum KkapOOHOBBIX KHCJOT: TrajloreHupoBaHue 1o ['emto-PonaprapAry-3eITMHCKOMY,
NUPOJIUTHYECKAss KEeTOHW3auus, diekTponn3 1o Konpbe, nekapOOKCHIMpPOBAHHWE IO
XyHCIOUKKEDY.

52. MeTo/1bl OTY4YEHUs TPOU3BOAHBIX KApOOHOBBIX KUCIOT: TalOr€HaHTUAPUI0B, aHTHIPUIIOB,
CJIO’KHBIX 3(pUpOB, HUTPHUIIOB, aMH10B. KeTeHbl, UX MOTy4YeHue U CBOMCTBA.

53. Peakuuu mNpOU3BOJHBIX KapOOHOBBIX KHUCIIOT: B3aUMOJEHCTBHE C HYKJICO(PHIbHBIMU
peareHTamMu  (BOJa, CIHPTHl, aMMHaK, aMHUHBI, METAIOOPTAHUYECKHE COCAMHEHUS).
BoccraHoBNeHHE TaJOTeHAHTHIPHUIOB 1O ANbICTHAOB 1O PO3eHMyHIYy W KOMIUIEKCHBIMHU
THIIPHUIAMH METAJLIOB. B3anmMoaelicTBIE raioreHaHT UAPUIOB C AHa30METaHOM (peaKiust ApHaTa-
Olicrepra). BoccranoBieHne ClOXHBIX 3(QUPOB O CHUPTOB M albIETUIOB, HUTPUJIIOB — IO
aMHHOB U aJbJIETHI0B KOMIUIEKCHBIMU TUAPUAAMU METAIOB. MalloHOBasi KMCIIOTA: CUHTE3bI C
MaJIOHOBBIM 3(HPOM, peakiuss MuxasJisi, KOHAeHcaluu ¢ anbaerunamu (Kuesenarens).

54. CnoxHOdpupHas W auWIOMHOBas KOHJeHcauu. OCOOEHHOCTH 3(UPOB JBYXOCHOBHBIX
KUCIOT (00pa3oBaHKe KapOOLMKIIOB) B 3TUX peakuusax. CoxxHble 3pHUpHI allb(ha-TaJoreHOKUCIOT
B peakiusax Peopmarckoro. AnetoykcycHslii 3¢up U €ro UCIIOIb30BaHKUE B CUHTESE.

55. Meronsl cuHTe3a anb(a, OeTa-HeNpeAeNbHbIX KapOOHOBBIX KHCJIOT: JAETHApaTaIus
THJIPOKCUKUCIIOT, peakiun KueBenarensi, Burtrtwra, IlepkuHa (CHHTE3 KOPHYHBIX KHCIIOT).



Peakiun mpucoenuHeHus: 1O JBOWHOW CBsi3u. bpomMo- W momo-nmakTtoHu3amms anbda-oera-
HEIpeAeNIbHBIX KAPOOHOBBIX KUCIIOT.

56. CHHTETHYECKOE MCIOIb30BAHNE PEAKUUH IEKTPOPHILHOIO 3aMEIICHUSI B apOMAaTHYECKOM
pany

Knaccudukanus peakumii  apoMaTHYeCKOro  3IeKTpOPHILHOTO  3aMelieHus. BiusHue
3aMecTuTeNel B 0EH30JIbHOM KOJIbIIE HA CKOPOCTh U HaMpaBieHUE AIEKTPOPUIBHOTO 3aMEIICHUSI.
CornacoBaHHasi U HECOTJIACOBAaHHAS! OPUEHTALIMS.

57. HutpoBanue. Hutpyrommue areHTsl. MeXaHu3M peakiiuu HUTpoBaHus. HutpoBanue OeH3oma
u ero 3ameunleHHbIX. HutpoBanue Oudenmia, HagraauHa, apoOMaTUYECKUX aMUHOB U (heHoa.
[Tonydyenune nonmHutpocoequHeHnil. Mnco-araka u UIICO-3aMELIEHUE B PEAKUUSIX HUTPOBAHUS.
BoccranoBnenrue HUTPO-TPYIIBI B PA3IUYHBIX YCIOBUSX.

58. Cynsduposanue. Cynbdupyronue areHTel. KHHEeTUYeCKUi U TepMOIUHAMUYESCKUI KOHTPOIIb
peakuuu (cynbhupoBanue GpeHona u Hadranunaa). [I[peBpamienne cyab(o-TpyIbL.

59. Hurtpoankansl. CUHTE3 U3 aJIKHITAIOTeHU0B. KHCIOTHOCTh U TayTOMEpHsI HUTPOAJIKAHOB.
Kongencanus c¢ kapOOHUIBHBIMU coeliuHeHUsMU (AHpu). BoccraHoBineHne B aMHHBL
[IpeBpariieHrie BTOPHUHBIX HUTPOAIKAHOB B KeTOHBI (Mak-Mappu).

60. MeTtozpl MoJly4eHUs aMUHOB: mneperpynnupoBku ['opmana u Kypunyca. CuHTE3 aMUHOB C
TPETUYHBIM AJIKWIBHBIM paaukaioMm (Putrep), B3aumojeicTBUE alIbIETUIOB W KETOHOB C
dbopmuatom ammonus (Jleiikapr).

61. Peaknuum aMuHOB. AJKWIMPOBAaHWE W alWJIUpOBaHUE. TepMHUECKoe paslioKEeHUE
THIPOKCHUIOB TETPaATKIIaMMOHHUS 110 ["opmany. OKUCIICHHE TPETUIHBIX aMUHOB 10 N-OKCHIOB,
ux Tepmonu3 (Koym). [Tonyuenue HutpoHoB u3 N,N-auankuiruapokcuaMuaoB. Peakiuu [3+2]-
[UKIIOTIPUCOCTUHEHHUSI HUTPOHOB (00pa30BaHKE S-UJIEHHBIX a30TUCTBIX TE€TEPOIHKIIOB).

62. MeTo1bl CUHTE3a U PeaKLUd apOMaTHUYECKUX IeTEPOLIMKINYECKUX COETMHEHUN

63. IlaTHuneHHble TEeTePOLUKIIbI ¢ OAHUM reTepoatoMoM. DypaH, muppoi, TuodeH. CunTes u3
1,4-nukapbonmnbhbix coequnenuit (I[Taans-Kuopp). Cunte3 nupposnos no Kuoppy u no INanuy.
Cunres 3,4-au3amenieHHbIX THO(PEeHOB 1o XuHcoepry. Peakiinu 35ekTpo@uiibHOTO 3aMeIlIeHus B
MATUYICHHBIX apOMATHYECKUX TEeTEPOLUKIaX: HUTPOBAHKE, CYJIb(PUpOBaHNE, TaIOTEHUPOBAHUE,
dbopmmnpoBane, arrpoBanue. Mugon. CuHTE3 MPOU3BOIHBIX WHI0JIA U3 (PEHMITHApA3UHA U
keToHOB (Pumep). CuHTE3 UHO0JA U €T0 MPOU3BOAHBIX U3 2-allMIaMUHOTONY0I0B (MajaenyHr).
Peakuuu 91eKTpo(UIBHOTO 3aMelleHUuss B MHUPPOIHHOM KOJbIIE MHJONA: HUTPOBaHUE,
dbopMuIHpOBaHUE, TAIOTEHUPOBAHNE.

64. lllecTruneHHbIe apOMAaTHUYECKUE TETEPOLMKIIBI C OJHUM rerepoaroMoM. [IupunH 1 XMHOIUH.
Cunte3 npou3BOAHBIX nupuanHa no ['aHuy . CHUHTE3 4YaCTMYHO TMAPUPOBAHHBIX MPOU3BOIHBIX
nupuanHa myTem [4+2]-nmknonpucoenunenust (rerepopeakius [unbca-Anpaepa). CunTes
XUHOJIMHA U 3aMENIEHHBIX XHHOJIWHOB 13 aHWIMHOB 110 Ckpaymny u Jleonepy Mumiepy. Peaknun
NUPUANHA W XWHOJNHWHA C ajmkwiranoreHugamMu. OKHCIeHWe W BOCCTAHOBJICHHE MHPHUJIMHA WU
XUHOJIMHA.

65. Peakuuu >neKTpopUILHOTO 3aMelIeHUS B NHPUIUHE W XUHOJIWHE: HUTPOBAHUE,
cynsdupoBanue, ramoreHupoBanue. N-OKUCH MUPUAMHA U XUHOJIHMHA M WX UCHOJIB30BaHUE B
peakiuu HUTpoBaHus. HykiieopuinbHOE 3aMelieHne aToMOB BOJOPO/Ia B MUPUAUHE U XUHOJIHHE B
peakiusax B amugoMm Hatpus (Unumbabun) u deHuumutueMm. 2- u 4- MeTWINHPUAWHBL U -
XUHOJIMHBI KaK METUJICHOBBIC KOMITOHEHTHI B KOHCHCAIUSAX C aJlbJIETHIAMHU.

6. YueOHO-MeTOAMYecKOe 1 MH(OPMAIIHOHHOE 00ecriedeHue TN CIUTIINHbI



a) OCHOBHas JTUTEpaTypa:
1. Oprannueckas xumus. B 4 4. U. 1 [Dnekrponnsiii pecypc] / O. A. Peyros, A. JI. Kyp,

K. II. bytun. - M. : BUHOM, 2012. - 567 c.
http://www.studentlibrary.ru/book/ISBN9785996308088.html

2. Oprannueckas xumus: B 4 4. Y. 2 [Dnektponnslii pecypce] / O.A. Peyros, A.JI. Kypn,
K.II. bytun. - M. : BUHOM, 2014. - 626 c.
http://www.studentlibrary.ru/book/ISBN9785996324255.html

3. Opraanueckas xumus. Yacts 3. [DnekTponnsblil pecypc] / Peyros O.A. - M. : BUHOM,
2012. - 544 c. http://www.studentlibrary.ru/book/ISBN9785996310999.html

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:
1. Oprannyeckas xumus: 4. 4 [Dnexkrponnbiii pecypc] / Peyro O.A., Kypn AJL, K.IIL

byrtumn. - M. : BMHOM, 2013. - 726 C.
http://www.studentlibrary.ru/book/ISBN9785996322763.html
2. Oprannueckas xumus. T. I [Dnexktponnslii pecypc] / Tpasens B.®. - M. : BUHOM, 2013.
- 368 c. http://www.studentlibrary.ru/book/ISBN9785996321094.html
3. Opranunueckast xumus. T. II [Dnextponnsrii pecypc] / Tpasens B.®. - M. :
BMHOM, 2013. - 517 ¢. http://www.studentlibrary.ru/book/ISBN9785996321100.html

B) mporpammHoe obecriedenre u HTepHET-pecypehl

Opranunyeckas xumus [InekTpoHHbIN pecype] : B 4 4. Y. 2/ O.A. Peyros, A.JI. Kypi, K.II.
bytun. — 6-e usn. (31.). — M. : BUHOM. Jla6opatopus 3nanuii, 2014. — 626 c.
http://znanium.com/catalog.php?bookinfo=542433#none

O.A. Peytos, A.JI. Kypi, K.I1. byrur Oprannueckas Xxumus [ aeKTpOHHbBIA pecypc] : B4 4. Y. 3
/ — M. : BHHOM. JlabopaTopusi  3HAHUN, 2014. — 547 C.
http://znanium.com/catalog.php?bookinfo=541050#none

Cmut, B.A. OCHOBBI COBPEMEHHOI'0 OPraHUYECKOT0 CUHTE3A [DIEeKTPpOHHBIN pecype] : yueOHoe
mocobue / B. A. Cmur, A. JI. Tuneman.—M. : BUHOM. JlaGoparopus 3Hauuii, 2015. — 753 c.
http://znanium.com/catalog.php?bookinfo=541053#none

7. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne TUCHUIIMHBI

. MOMEILEHUS AJI IPOBEICHUS 3aHATUI: JIEKIIMOHHOIO THUIIA, CEMUHAPCKOIO THUIIA,
TPYNNOBBIX M WHAMBUIYAJIbHBIX KOHCYJbTALUM, TEKYIIEr0 KOHTPOJS U TNPOMEXKYTOUHOM
aTTecTallld, a TaKXe TIOMEIIeHUs JUIsl XpaHeHHs M TNPOPHIAKTUYECKOTO OOCITYKUBaHUS
00OpyJIOBaHUSI M TOMELICHHUs Ui CaMOCTOSTENIbHOW paboThl 0OydYarOIIMXCs, OCHAIEHHBIE
KOMITbIOTEPHOM TEXHUKON C BO3MOXHOCTBIO MOAKIIOUeHHS K ceTu "MHTepHeT" u obecredeHnemMm
JIOCTYTIA B 3JIEKTPOHHYIO HH(OpMaIIMoHHO-00pa3oBaTensHyto cpenxy HHIY,

. MaTepHaIbHO-TEXHUUECKOEe oOOecleueHrne, HeoOXoaumMoe JUId — peanu3aluu
JTUCLMIUIMHBL, BKITIOYas 1abopaTopHoe 000py10BaHHE;

) JIMIIEH3UOHHOE IporpammHoe odecnieuenue: Windows, Microsoft Office;


http://www.studentlibrary.ru/book/ISBN9785996308088.html
http://www.studentlibrary.ru/book/ISBN9785996324255.html
http://www.studentlibrary.ru/book/ISBN9785996310999.html
http://www.studentlibrary.ru/book/ISBN9785996322763.html
http://www.studentlibrary.ru/book/ISBN9785996321094.html
http://www.studentlibrary.ru/book/ISBN9785996321100.html
http://znanium.com/catalog.php?bookinfo=542433#none
http://znanium.com/catalog.php?bookinfo=541050#none
http://znanium.com/catalog.php?bookinfo=541053#none

. oOydaromyecss W3 4YMciaa JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS
o0ecreunBaroTCs 3JIEKTPOHHBIMY U (MJIK) MeYaTHBIMU 00pa30BaTeIbHBIMU pecypcaMu B hopmax,
aJaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 310POBbSL.

Pabouast mporpamma y4eOHO#H IUCIUIUIMHBI COCTAaBJICHA B COOTBETCTBHH C yYCOHBIM
1aHoM, [TooskeHrneM o MOAr0TOBKE HAYYHBIX M HAYYHO-TIEJarOTMYECKUX KaJIpOB B aCTUPAHTYPE
(anwvronkrype) (Ilocranosnenue IIpaBurensctBa PO ot 30.11.2021 Ne 2122), ®denepaibHbIMU
rOCYy/IapCTBEHHBIMU TPEOOBAHUSMHU K CTPYKTYpE MPOTpaMM IMOATOTOBKH HAYYHBIX U HAy4YHO-

nefarornyeckux KaapoB B acnupaHtype (aabtonktype) (Ilpukaz Munobpnayku P® or
20.10.2021 Ne 951).

ABTOp:
3aBenyrouuii kageapoil opraHu4ecKor XUMHUH
XUMHYECKOro ¢akybTera, 1.X.H., Ipodeccop ®enopos A.1O.

Penenienrt:
3aBenyronuii kageapoit Gu3nIecKkor XUMHUH
XUMHYECKOTO (aKybTeTa, 1.X.H., Ipodeccop Mapxkun A.B.

3aBenyrommii kageapou
OPraHUYEeCKOU XUMHUHU
XUMHUYECKOro (hakyibTeTa, 1.X.H., Ipodeccop ®enopos A.1O.



