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Pabouast mporpamMmma cocTtaBiieHa Ha OCHOBaHWH (eJepallbHBIX TOCYJIapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHJAPTOB K OCHOBHOW 00pa30BaTEIbHON MpOrpaMMe BHICIIEr0 00pa30BaHUs MOATOTOBKHI
Hay4YHO-TIEJarornyecKux KaJpoB B acnupaHType no Hanpasiienuto 04.06.01 XumMuueckue HayKu

PABOYAA ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acegannu Y4eHOI0 COBe-
ta UpNX CO PAH Ilporokon Ne 4 ot 24 mas 2016 1.

4 AL
3aB. aCIUPAHTYPOH K.X.H. Fv.e tf - T.H. Komaposa

1. Henu u 3a1a4u y4eOHOH TUCHHUIIMHBI

PaccmarpuBaemas AuCHUINIMHA SIBIIsETCS (aKyJIbTaTUBHOW B IOATOTOBKE aCIUPAHTOB, 00Y-
garoruxcs 1o npoduito 02.00.08 Xumust 371eMEHTOOPTaHUYECKUX COSTMHECHU.

Heabo M3y4eHHsl AUCUMIUIMHBI SBISETCS NpUOOpeTeHue (yHIaMEHTAJIbHBIX 3HAHUM U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl MPO(EeCCHOHAIBHOW HAYYHO-HCCIIEI0BATEILCKOM, MH-
HOBALIMOHHOM M 00pa3oBaTe’IbHON JEATENbHOCTH B 00JACTH OpPraHMYECKOW XMMHHM U B CMEXKHBIX
obmactsx Hayku; (opMupoBaHue 00OOIIArOIIeH TeopeTHuecKor Oasbl Jis M3ydeHus (yHIaMeH-
TaJIbHBIX OCHOB OPraHUYECKON XUMHH U BO3MOXKHOCTH UX UCIIOJIb30BAaHUs Ha MPAKTHUKE.

3agauu:

e (opMupoBaHHe y 00yUYaIOIIMXCsl COBPEMEHHbIX NPEACTABICHNUN 00 OpraHMYecKol XUMuUH, ee

POJIM U 3HAUUMOCTH B COIMOCTABIECHUHU C IPYTHUMHU XUMHUYECKUMHU HAyKaMH;

e (opMupoBaHHe IITyOOKOTO TOHUMAHUS OOIMINX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOIMCTB Op-

FaHUYECKUX COEAMHEHUH OT UX CTPOCHHUS;

® OCBOCHME HAaBBIKOB TEOPETHUECKOI'0 aHAJIN3a PE3YJIbTAaTOB SKCIIEPUMEHTAIbHBIX UCCIIE0BA-
HUH B 00J1aCTH OpraHUYECKON XUMUU;

® OCBOEHHME METOOB IUIAHUPOBAHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

e 0oOyueHHe YMEHUIO CUCTEMaTU3HpOBaTh U 00001IaTh Pe3yIbTaThl COOCTBEHHBIX HCCIE10Ba-

HU B COMOCTABICHNUHU C U3BECTHBIMU JINTEPATYPHBIMU JAHHBIMU;

e 00y4eHHe yMEHHIO OPOPMIIAThH Pe3yIbTaThl COOCTBEHHBIX MCCIIEI0BaHUH B BUE MMyOInKa-

IIAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. YueOnas mucnmmuimHa b1.B.JIB.1.1 «Oprannueckas XUMHS» BXOJUT B BapUATUBHYIO
4acTh MEXAUCIUILIMHAPHOTO ITpodeccroHanbHoro moayms OOIT.

2.2. JlanHas mporpaMMa CTPOWTCS Ha IPEEMCTBEHHOCTH IMPOTPaMM B CHUCTEME BBICIIETO
oOpa3oBaHusi W mpenHazHaueHa g acnupantoB MpUX CO PAH, npomeammx ycneumrHoe
oOydeHue 1Mo MporpaMMe MOJArOTOBKM MAarucTpoB WM crenuanuctoB. OHa OCHOBBIBAeTCS Ha
MOJIOKEHNUAX, OTPAKEHHBIX B YYEOHBIX MpOorpamMMax YKa3aHHBIX YypoBHeH. Jlns ocBoeHus
quciuIuinHel - «OpraHuydeckas XUMHs» TpeOyroTcsl 3HaHUST M yYMEHHs, NpHOOpeTeHHbIE
00y4aroImyMuUCs B pe3yIbTaTe OCBOCHHUS PsJia TUCIMILINH (pa3/ieioB AUCIUILINH), TAKUX KakK:

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,

—PU3NKO-XUMHUYECKUE METOBI UCCIIEJOBAHUSI CTPYKTYPHI BEIIECTB,

—OCHOBBI CTEPEOXUMUH,

—XUMUS 3JIEMEHTOOPraHNYECKUX COETMHEHUI

—MexaHn3MBbl OPraHUYECKUX PEAKIIUN

—XUMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

—OCHOBBI KBaHTOBO-XMMHMYECKOTO MOJCINPOBAHUS CTPOEHUS MOJEKYJI U PEaKIHOHHOU
CIIOCOOHOCTH BEIIECTBA

2.3. lucuummHa «Opranndeckas XUMUs» HE0OXoauMa IpHU MOJArOTOBKE K cllaye KaHAWJaT-
CKOT'0 9K3aMEHa U BBINOJIHEHNH HAyYHO-KBATH(HUKALMOHHON pabOThl aCIHpaHTA.



3. TpeGoBaHusi K pe3yJibTATAM OCBOEHHS THCHUILIUHBI

[Tpouecc u3yueHus AUCUMIUIUHBI «OpraHudeckass XMMUs» HampaBieH Ha (opMHpOBaHUE

AJIEMEHTOB CIIEAYIOIUX KomneTreHuuid B coorBercTBUM ¢ OOIl no HampaBieHHIO MOATOTOBKHU

04.06

>

.01 Xumuyeckue HayKH:

Ilpogpeccuonanvnvie kKomnemenyuu:
yYMEHHUE MPOBOAMTH aHAIU3 M OTOOp 3ahay U IpoOJeM, CAMOCTOSTENBHO CTABUThH IIEJIb
UCCIIEIOBaHUsI HauOoJee aKTyaJbHBIX MPOoOJeM, MMEIONIMX 3HAa4YeHHE I XUMHYECKOU
OTpaciid, TIPaMOTHO IUIAHUPOBAaTb JKCIIEPUMEHT M OCYIIECTBIATh €ro Ha IPAKTHKE,
BJaJicHHe 0a30BBIMHU IMPEACTABICHUSIMUA O TEOPETHUYECKMX OCHOBAX OPraHMYECKOW XUMHH,
MeXaHH3MaX OpPraHUYeCKUX Peakluii, crepeoxumuu, oprannueckoit xumuu (I1K-3).
[To oxOHYaHWUHU U3yYEHUS AUCUUIUIMHBI aCTIUPAHTHI JOJDKHBI OYAYT:
3namop:
METOJIbl TOJIY4YEHHsI, XMMHUYECKHE CBOICTBA M IPAKTUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMYECKUX COCIMHEHUN;
TUIIOBBIE METO/Ibl OPraHMUECKOT0 CUHTE3a, UCIIOJIb3YEMbIE peareHThl 1 000py10BaHuUE;
MEXaHU3Mbl OCHOBHBIX OPraHMYECKHX PEaKIUM, MOAXO0Jbl U METO/bl MU3yYEHHUS] MEXaHU3-
MOB,;
BJIMSIHUE CTPOEHUS Ha PEAKLIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COEINHEHUH;
(U3UKO-XUMHUYECKUE METOBI UCCIIEOBAHUS CTPOCHHSI OPraHUYECKUX COECJUHEHUHN U opra-
HUYECKUX PEaKLui;
COBPEMEHHYIO MEPUOINYECKYIO JINTEPATypy (KypHAJIbl) U JIEKTPOHHbIE 0a3bl JaHHBIX B 00-
JIACTH OPraHUYECKOM XMMHU M METOJOB IOWCKA CBOWCTB M MOJY4YEHUS OpPraHUYECKHUX Be-
LIECTB;
MPUHLIMIIBI TEOPETUYECKUX PAaCUETOB CBOWCTB OPraHUYECKUX COEIMHEHUM, TepMOAMHAMMU-
YECKUX U KMHETUYECKUX [TapaMETPOB OPraHMYECKUX PEaKIUii
pOJb U MECTO OpPraHMYeCKOM XMMHMHU B cHCTeMe (PyHIaMEHTAJIbHBIX XMMHUYECKHX HayK U
IIPOU3BOJICTBE COBPEMEHHOW MHHOBALIMOHHOW MTPOJYKIINH
Ymemos:
BBIOMPATh METO/IbI U PEAreHThl CHHTE3a OPraHUYECKUX COCTUHEHUH;
IJIAHUPOBATh MHOTOCTAANMHBIA OPraHUYECKUI CUHTES;
MIPOBOAUTH pAa3/E€JICHUE CMECe OpPraHMYeCKHUX BEUIECTB U HJCHTHU(PHUKAIMIO COCTaBa U
CTPOEHHS C MOMOIIBI0O XUMHUUECKUX U PU3NKO-XUMHUYECKUX METO/I0B aHAIIN3a,
OCYILIECTBIIATh IOMCK METOOB MOJIYYEHHS U CBOMCTB OPIraHUYECKUX COEAUHEHUN C UCIIOJb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX U MOMCKOBBIX CHCTEM,
MIPOBOAUTHh MOJAEIMPOBAHNE XUMHUECKUX PEAKIMH C MCIOJb30BAHUEM MOJTYyIMIIHPUUYECKUX
Y HEOMITUPUYECKUX KBAaHTOBO-XUMHUYECKUX METOJIOB;
Hmemps onvim:
TUTAHUPOBAHUS U MTPOBEJICHUSI OPIraHUYECKOTO CUHTE3A;
OYUCTKH OPTaHWYECKUX BEIIECTB M UACHTU(PUKAIMN UX CTPOCHHS C HUCIOJIb30BAHUEM XH-
MHUYECKUX U PU3UKO-XUMHUYECKHX METO/I0B;
MOJIEIMPOBAaHUSl  CBOMCTB  BELIECTB M  IapaMEeTPOB OPraHMYECKUX peakiuil ¢
HCIOJIb30BaHNEM KBAHTOBO-XUMHUYECKUX METO/IOB,;
HaIMCaHUs HAy4YHbIX OTYETOB U CTaTEH

4. CTpyKkTypa U coep:KaHue Y4eOHOM TMCUMIINHBI
OOm1ast TpyA0€MKOCTh AUCIUILTHHBI COCTABIISIET 2 3a4eTHbIC eAMHUIIbI (72 Jaca).
4.1. CTpyKTYypa AUCUUILIMHBI

Ne | HaumeHnoBanue O6bem yueOHOHI paboThI, U Bun
JMCITUTUTHHEI UTOTOBOTO
Bcero Bcero W3 ayquTopHbIX Camocr. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | IIpakt | KCP paborta
1 | Opramireckas 72 36 18 | - | 18 | - 36 Sauer
XUMHUS




4.2. Coagepxanue TUCUMIIIMHBI
4.2.1. Pa3aeybl AMCHUILIMHLI M BUABI 3AHATHI

No HaumenoBanue Bunpl yue6HOM paboThl U TPYJAOEMKOCTb, U DopMBbI TEKYIIETO
pa3ieiioB U TEM Bcero | Jlexu. | Jla6 | Ilpakr | CP | KCP KOHTPOJIA
yCIIeBaeMOCTH
Pa3nen 1. 3aKk0HOMEPHOCTH CTPOEHHS U PEAKIMOHHOM CIIOCOOHOCTH OPraHMYeCKUX COeTMHEeHUIl
CoBpeMeHHbIe MpeCcTaBIIe- . .
. YcTHBIN rpynmnoBoi
1 | Hus o mpupoae XUMUYIECKOH 2 0,5 - 0,5 1 -
o1poc
CBSI3U
Crepeoxumus. [Ipoctpan-
CTBEHHOE CTPOCHHE OpraHu-
YeCKHUX MoJIeKyll. IIpo- . .
. Y CTHBIN TPYNIIOBOM

2 | cTpaHCTBEHHOE B3aMMOJICH- 4 1 - 1 2 - olboc
CTBHE HECBSI3aHHBIX aTOMOB P
U TpyIII, BaH-Jep-

BaAJIbCOBBI PAJINYCHI

Kinaccudukanus peakiuii mo

TUITy 00pa30BaHus U pa3phbl-

Ba CBSI3€U B IMMUTH ei N .
PYIOTL YcTHBIN rpynmnoBoi

3 | craguu, IO THITY peareHTa u 4 1 - 1 2 - OIIDOC
110 COOTHOIICHUIO YUCIIa p
MOJIEKYJI pEareHToB U Mpo-

JYKTOB

KomnuecTBeHnHbIE TEOpUN
KHUCJIOT U ocHOBaHMil. Kune-
TUYECKasi U TEPMOJAMHAMU-
YyecKast KHCIOTHOCTh. Y paB-

4 | HeHue bpencrena. OOumii u 4 1 1 5 VY CTHBIN TPyNIIOBOM
crenu(puIecKii KUCIOTHO- OIpoc
OCHOBHBIN kaTanm3. Cymep-

KUCJIOTHl. DYHKIIUH KUCIOT-
Hoctu. [Toctynar ['ammera
Bimsinue cpenpl Ha ckopo-

5 | CTH M PaBHOBECHE OpraHu- 3 1 1 1 YCTHBIN rpynnoBon
YECKHUX PeaKLui ompoc
OcCHOBHbIE TUIIBI UHTEPME- . .

VY CTHBIN TPyNIOBOM

6 | IMaToB OPTaHUYECKUX PeaK- 4 1 - 1 2 -

. orpoc
i
Pasznen 2. OCHOBHBIC THIIbI OPraHUYECKUX PEAKIUH M HX MEXAHU3MbI
HyxkneodunsHoe 3amerieHue
B anu(}aTUIeCKOM PsTy.

7 Mexanusmsel Sy1 1 Sn2, 4 1 1 5 Y CTHBIN rpynnoBon
CMENIaHHBIM HOHHO-TIApHBIN ompoc
MEXaHU3M.

YCTHBIN rpynnoBon
OnexTpodunbHOE 3amelte- pyn
8 4 1 - 1 2 - OTIpOC, pelIeHue
HUE y aTOMa yTiepojia
3a/1a4
VYcrHbii MIOBOM
9 | Peaknuu >nIMMUHUPOBAHUS 4 1 - 1 2 - Thyn
OIpocC
VYcrHbii MTOBOM
10 | Peakmuu npucoeIuHeHUs 4 1 - 1 2 - OHFIIBZI




11

[TeperpynnupoBku. [Tomu-
Mepu3alus, TeIOMEpHU3alus.
DnekTpocuHTe3. Moleky-
JISIPHBIE U COTJIACOBAHHBIE
peakuuu. OCHOBBI POTOXHU-
MUU

Y CTHBIN rpynnoBoi
o1poc

Paznen 3. IlpyHUMNIBI COBPpEeMEHH

CKHX

coeIMHEeHU

Oro OpraHM4€CKoOro CHHTe3a 1 YCTAaHOBJICHUA CTPOCHUSA OPraHnuve-

Br100op onTumansHOro myTH
cuHre3a. [IpuHnun perpo-
CUHTETHYECKOTO aHAIIN3A.

Y CTHBIN TPYNIIOBOM

12 | DnemeHTOOpPraHUYECKHE CO- 4 1 1 2 onpoc
€IMHEHHS B OPraHUYECKOM
cuHTe3e. MeTamuiokoMm-
IJICKCHBIN KaTalu3
Hcnons3oBanne xumnye-
CKUX U PU3UKO-XMMHYECKHX
METOJIOB JIJIsl YCTAHOBJICHUS
CTPYKTYpbl OPraHU4ECKHUX
13 coenrHeHuH. [IpuHIMNIBI 4 1 1 5 Y CTHBIN TPyNIIOBOM
KOMOHMHATOPHON XUMHUH. OIpoc
TexHuka 6e30maCcHOCTH U
9KOJIOTHYECKHE MPOOIIEMBI
OpPraHUYECKOr0 CUHTE3A.
«3eseHas XUuMUs».
Pa3nes 4. OcHOBHBIE KJIaCChl OPraHNYeCKMX BellecTB
14 | YraeBogopomsl. 3 0,5 0,5 2 ¥ CTHBIH rPYNIOBOH
onpoc
15 CnupTsl, 3OKCHBI U TIPO- 4 1 1 5 Y CTHBIN TPYNIIOBOM
CThI€ A(PUPBI onpoc
16 | KapOoHMIIbHBIE COETMHEHMS. 4 1 1 2 Y CTHBIH IpYITOBOH
0Ipoc
KapOoHOBBIE KMCIOTHI K UX . .
17 | nmpousBoaHbIE. YTIIEBOAOPO- 4 1 1 2 Y CTHBIH rpyNIOBOJ
s onpoc
CuHTETH4ECKOE UCTIOIB30-
1g | BaHue peakuuil JIEKTPo- 4 1 1 5 VY CTHBIN TPyNIIOBOM
(UIBHOTO 3aMeIIeHUs B oIpoc
apoMaTHYECKOM psIly
MeTopl CUHTE3a U peaKLun . .
19 | apomMaTHYeCcKHUX TeTePOIHK- 4 1 1 2 ¥ CTHBIH IPYNTOBOH
P portt onpoc
JIMYECKUX COETMHEHUN
Bcero yacoB: 72 18 18 36

4.2.2 Conep:xkaHue pa3aejioB ¥ TeM TUCIHIIIHHbI

Pa3zgen 1. 3aKk0oHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOM CIIOCOOHOCTH

OPraHUYeCcKHUX COeAUHECHUM

Tema 1. DJIEKTPOHHBIE TPEACTABICHUSI O MPUPOJAE CBA3CH. THIBI CBA3EH B OPraHUYECKOMN
XUMUU. ['nbpuan3anus aToMOB yriepojia M a3ora. DJIEKTPOHHBIE d(PPEKThI. DIEKTPOOTPULIATEb-
HOCTH aTOMOB M rpymn. OCHOBHBIE TIOJIOKEHHUS KBAHTOBOW XMMUH. ATOMHBIE I MOJICKYJIIPHBIE OP-
ouranu. [Ipubnmxenne MO-JIKAO. Meron MO Xrokkens u 60see CTporiue KBaHTOBO-XMMUYECKHE
MeToJIbl pacueTa. [IoHATHE O MOTYyIMIUPUIECKUX METO/aX, OCHOBAHHBIX HA MPHOIMKEHUH XapT-
pu—®oka (MNDO, AM1, PM3 u np.). Meroas! ab initio. Merox ¢pynknuonana miotnoct (DFT).




KomnpomuccHble 0aX0/bl (JOKAIM30BAHHBIE CBA3M, TMOpPUIN3AIs, YACTUUHBIN y4deT NeJIOKaIH-
3allMu 3JIEKTPOHOB Ha IpuMepe c—n-nipudmmxenns). Teopus Bo3mymennit MO. Bosmymienus nep-
BOTO U BTOPOTO MOPSAKOB. MHIEKCH PeaKIMOHHOM CITOCOOHOCTH. MeTo TpaHUYHBIX OpOUTAJICH.
3aps/10Bblii 1 OpOUTANIBHBIA KOHTPOJIb OpraHudeckux peakuuil. [lonsrtue o pe3oHaHce (conpspke-
HUW) B KJIaccuuecko M kBaHTOBOM xumuu. Compsikenue B meroge MO Xrokkens. Konuenuus
apomatuuHocTH. [IpaBuno Xrokkens. Me3onoHHbIE coelMHEHNA. AHTHAPOMAaTHYHOCTD.

Tema 2. Crepeoxumus. [IpocTpancTBeHHOE CTpOEHHE OpraHM4YecKux MoJiekyi. IIpoctpan-
CTBEHHOE B3aMMOJCICTBUE HECBSI3aHHBIX aTOMOB U I'PYIIIL, BaH-[€P-BaajabCOBbI PAJUYCHI.

[Tonstue o KoHpOpMALKMK MOJEKYNbl. Bpaienne BOKpYr CBs3eil: BEIMYMHBI U CHMMETpPUS
HNOTEHIMATIBHBIX OapbepoB. PakTOPbI, ONpeNeNAoIue YHepru0 KoHdpopmepoB. Biusuue s¢dek-
TOB COIPSDKEHUS Ha cTabMibHOCTH KOH(popMepoB. HomenknaTypa koH(opMepoB. YrioBoe Hanpsi-
JKEHUE U APYTue THUIIbl HANPSOKCHHS B HUKINYECKUX cUcTeMax. CpelHue LUKIBI U TPaHCAHHYJISAP-
HbIE B3aUMOJEHCTBH. MIHBEpCHS LIUKIIOB U a30TCOAEPKAIIUX COCTUHEHUM.

CBs13b KoH(OpMaIMu U peakuroHHON criocoOHocTH. [Tpunmun Kepruna—I ammera. Crepu-
YECKUM M CTEPEOITICKTPOHHBIA KOHTPOJIb peakiuil. CTepeoceeKTUBHOCTh U cTepeocnenuduy-
HOCTb.

IIpocTpaHCTBEHHOE CTpPOEHHE 3TWICHOBBIX M JHEHOBBIX cucreM. HoMmeHknaTypa reomerpu-
4yeckux u3oMepoB. Konpopmanus 1UeHOB U TPUEHOB. ATPOIIOM30MEPHS.

OHaHTHOMEpUS. ACUMMETPUSI U XUPAJIbHOCTh. DKBUBAJICHTHBIC, SHAHTHOTOIHbBIE U JIUACTE-
PEOTONHBIE IPYIIIbI; UX IPOSABICHUE B XMMUYECKOM IIOBEICHUN MOJIEKYJ B XUPAJIbHBIX U aXUpaJlb-
HbIX cpenax u crnekrpax AMP. Homenknarypa ontudeckux aHtunonos. HeyrinepogHeie aToMbl Kak
LIEHTPbI XUPAJIBHOCTH.

CriocoObI mosTydeH st ¥ pa3/iesieHus: SHaHTHOMepoB. ONTHYECKast YUCTOTA U METOJIBI €€ OIpe-
nenenust. OnpezneneHue abCOMOTHON M OTHOCUTENbHOM KoHpurypamnuu. Ilonstue o nucnepcuu on-
THYECKOI'0 BPALLEHUs U KPYTOBOM JUXPOU3ME.

Tema 3. Knaccudukanus peakuuii no Ty oOpa3oBaHMs U pa3pbiBa CBsI3eH B JIMMUTHUPYIO-
1€ CTaguy, 10 TUIlY PeareHTa U 0 COOTHOLICHUIO YMCJIa MOJIEKYJI PEareHTOB U IPOAYKTOB. Teo-
pUs IEPEXOTHOTO COCTOSIHUSA. [ MIIEpIIOBEPXHOCTD IMIOTEHIUAIBLHON YHEPTUU, KOOPAXHATA U DHEpre-
TUYeCKU npoduib peakuuu. TepMoaMHaAMUUECKHUE MapaMeTphl akTHUBaluu. Kunetnueckue ypas-
HEHUSI OCHOBHBIX THIIOB peakyil. MeToabl 3KCIIEPUMEHTAIBHOTO U3yUEHUSI KHHETUKU U MEXaHU3-
MOB peakuuid. Metoz cranimonapHoro coctossHus (mpuHuun bonenmreitna). [loctynat XaMMoHza.

OMOUpUYECKUN (FKCTpATEpPMOJMHAMUYECKUN) TOAXO0/1 K peaklMoHHOU crocoOHocTu. Koppe-
JSIUOHHBIE YpaBHEHUS, PUHIIMIT JTUHEHHOCTH CBOOOMHBIX sHepruit [ m66ca. YpaBuenus ['ammera
u Tadra. CBsA3p MapaMeTpoB KOPPENSLUOHHBIX YpaBHEHMH C MeXaHM3MOM peakuui. [IpuHimn
KMKO; ero o60ocHOBaHME Ha OCHOBE Teopuu Bo3myieHuit MO.

Tema 4. KonnuectBeHHas Teopust KMUcI0T U ocHoBaHMU. Kucnots! bpencrena n JIsronca. Kuc-
JIOTHO-OCHOBHOE paBHOBecue. [lonarue pH. Kunetnueckas v TepMOIMHAMUYECKAS KUCIOTHOCTb.
VYpaBuenue bpencrena. O6uwmii u cnenuduyecknii KUCIOTHO-OCHOBHBINA KaTaiu3. CynepKUCIOTHI.
@ynkunn kucnotHocTH. [Tocrynar ["'ammera.

Tema 5. Bausinue cpeibl Ha CKOPOCTH M paBHOBECHE OpraHMdeckux peakuuid. Cnenmduue-
ckasg M Hecrneuuduueckas (yHuBepcaiabHas) coibBauus. Kierounslii a¢pdext. Bogoponnas cBs3b.
Knaccugukanus 1 mkaisl mapameTpoB pacTBopuTeneil. BnusHue conpBay Ha CKOPOCTh U PaB-
HOBECHE OPraHWYECKUX peakiuil. YpaBHeHUs: YuHcTeHa u ['pronBanbaa, Konnens-ITanema. Kuc-
JIOTHOCTh U OCHOBHOCTb B I'a30BOH (ase.

Accounanusi HOHOB. THITBI HOHHBIX TAp M JTOKA3aTEeNbCTBA UX CYyLIeCTBOBaHMs. BiusHue ac-
COLMAIIMM MOHOB HAa MX PEAKIMOHHYIO CHOCOOHOCTh. YpaBHeHHe Akpu. MexdasHblil KaTamus.
KpayH-3¢upsl, KpunTassl, OAaH bl KaTaau3aTopbl MexKda3Horo nepeHoca. [lonstue o cynpamo-
JEKYJISIPHOW XUMUH.

Tema 6. KapOenuensle noHbI (KapOOKaTHOHKI). [ 'eHepalus kKapOOKaTHOHOB B PacTBOpax M B
ra3oBoil (asze. BiausiHMe CTPYKTYpHBIX M COJIbBATAlIMOHHBIX (PaKTOPOB HA CTAOMIBHOCTH KapOoKa-
THOHOB. CTpoeHune kapOokaTrnoHoB. [loHATHE 0 HEKITaccuyecknX MoHax. OCHOBHBIE THITBI PEAKIIHMA
KapOOKaTHMOHOB M O0JIACTU UX CHMHTETHYECKOT'O HUCHOJb30BaHUs. CKeNeTHbIE MeperpyninupoBKH U
THJIpUIHBIE CIBUTH B KapOOKaTHOHAX.



Kap6annonsl u CH-kucnotel. Biusitaue cTpykTypHBIX ¥ 3P (HEKTOB cpeiibl Ha CTAOMIIU3AIUIO
kapOaHnoHOB. OCHOBHBIE PEaKIMU KapOaHMOHOB, AaHMOHHBIE MEPErPYNIUPOBKU. AMOUICHTHBIE U
HOJIMIEHTHbIE aHUOHBI. KapOeHbl. DileKTpOHHasi CTPYKTYpPa, CUHIJIETHOE U TPUILIETHOE COCTOSHUE
KapOeHoB. MeTo/bl reHepali KapOeHOB M UCIOJIb30BAHUE MX B OPraHMYecKoOM cuHTe3e. Hutpe-
HbI, UX T€Hepalys, CTPOCHUE U CBOMCTBA.

CBoOOIHBIE pajuKaibl U UOH-paguKaibl. MeTopl reHEpUPOBaHMs PAUKAIOB. DJIEKTPOHHOE
CTpoeHue U (hakTopbl CTAOMIM3ALUU CBOOOJHBIX PagUKaIOB. THIBI CTAOMIBHBIX CBOOOIHBIX paau-
kanoB. OcHoBbl MeToni0B JIIP n XIIA. Karnon- u annon-paaukansl. Merosbl reHepUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIMK HOH-paarKaloB. KoMmiekcsl ¢ mepeHocoM 3apsija.

Pa3zgen 2. OcCHOBHbIE THIIBI OPrAaHNYECKUX PEAKIMH U X MeXaHU3MbI

Tema 7. Hykneo¢punbpHoe 3amenienue B anuparudaeckom paay. Mexanusmel Syl u SN2, cme-
IIaHHBIA MOHHO-TIApHBIA MeXaHU3M. BiusiHue cTpyKTyphl cyOCcTpaTa U MOJISPHOCTH PACTBOPUTEIIS
Ha CKOPOCTH M MEXAaHU3M peakluu. AHXMMEPHOE COAECUCTBUE U CUHAPTETUYECKOE YCKOPEHUE, yua-
CTHE COCEIHUX TPYII, IeperpyninupoBKU B X0/1€ HyKIeo(pMIbHOro 3ameleHus. KoppensiuoHnssle
ypaBHeHus Caitna—CKoTTa U DBapca.

HykneodunbHoe 3amelieHne Npu KpaTHOM YIIepoa-yrJIepOJHON CBSI3M U B apOMaTHYECKOM
siape. THIHYHBIC MEXaHH3MBI HyK/ICO(MHIBHOTO 3aMEIICHNS y SP>-THOPHIHOr0 aToMa yrieposa. Bu-
HWIBHBIA KaTHOH. MOHO- U OMMOJIEKYJISIpHbIE IPOLIECCHl HYKJIEO(QHUIBHOIO 3aMEeIleH sl B apoMaTH-
yeckoM psny. Karanms nepexomasiMu Metaimamu. HykineoduinpHOe 3aMelieHne B HUTPOIPOU3BO/I-
HbIX Oensona. HykneodunbHoe 3amerienue Boaopoaa (BUKapuo3HOe 3amerieHue). Komrmekcs
Meiizenxeiimepa. HykiieodupHoe 3amenieHre B apOMaTHIeCKUX rerepounkiax. Kune-3amenienue.

Tema 8. DrnextpoduiabHOE 3amelieHue y aTtoma yriepoja. Mexanusmsl 3amerenus Sgl, Sg2,
Sei. HykneodunpHbIi KaTamu3 31eKTpoQUIBHOTO 3aMeleHus. BiusHue cTpyKTypsl cyOcTpaTta u
3¢ (deKToB cpesibl Ha CKOPOCTh U HalpaBlIeHUE peakuuil. 3aMmeleHre y oJe(puHOBOro aromMa yriepo-
Jla ¥ B apOMaTHYECKOM KoJiblie. [ eHepupoBanue 31MeKTpoQHIbHBIX peareHToB. [IpaBuiia opueHTaumn
U UX MOJEKYJISIpHO-OpOUTaNbHAs WHTEpHpeTanus. DNeKTpoduiIbHOE 3aMelleHHe APYTruX TPy,
Kpome Bogopoja. Unco-3amemienne. Kunernueckue n30TonHbIe 3PHEKTHI.

Tema 9. Peakiuu >nuMuHupoBaHus (OTIIEIUIEHHUS). MeXaHU3MBbl T€TEepOIMTHYECKOTO IUMU-
HupoBanuss El u E2. CrepeosnektpoHHsle TpeOoBaHus M cTepeocnenupuuHocts npu E2-
NIMMHAHUPOBAHUHU. TepMUYECKOE CUH-3JIMMUHUPOBAHUE.

Tema 10. IlpucoeauHeHne Mo KpaTHBIM YIIEPOA-YIJIEPOAHBIM CBS3SIM. DJIEKTPOPHIbHOE
npucoequHeHue. CusbHble U cialble 3JIEKTPOPHIIbI, MEXaHU3M U CTEPEOXUMHS MPUCOECTUHEHNS,
pETro- U CTEPEOCENEKTUBHOCTh peakiuil. [IprcoennHenre Kk conpsiKeHHbIM cucteMaM. KaTnonHas
nonumepuszainus onepuHoB. HykneodunbHoe npucoeannenue no kpatHeiM cBszaM C=C. Mexa-
HU3M Tporiecca. BinusiHue cTpykTypsl Hykieodumia u cyoctpara u 3h(PexToB cpeasl Ha CKOPOCTh U
HarpasieHue peakiuu. Peakiyst Muxasiis. AHHOHHAs OJAMMEpHU3alus oJeQHUHOB.

HyxneodpunbHoe npucoenvHeHne K KapOOHMJIBHOM Tpymie: MPUCOEAMHEHHE OCHOBaHUM,
BKJIIOYass KapOaHMWOHBI, METAJUIOPraHMYeCKUX coequHeHui. Peakiust Anpu. KuciaoTHbIif 1 OCHOB-
HOM Karanu3 mpucoeauHeHusa. EHonuzanus anpJerujoB M KETOHOB. MexaHM3M 3TepU(pHUKaluu
KUCJIOT U nosyueHue anetaneil. Kongencanuu kapOOHWIBHBIX CO€AMHEHHH, KAPOOHOBBIX KUCIIOT U
UX Ipou3BOAHBIX. HykieopuibHOE TpUCOEAMHEHNE K allbJl- U KETUMUHAM U KapOOHUN- HMMOHHe-
BbIM HOHaM (peakiust MaHHUXaA).

Tema 11. [leperpynnupoBku B KapOOKaTHOHHBIX HMHTepMmenuartax. Kmaccudukamus mepe-
ITPYNIUPOBOK: NUHAKOJWHOBAas M PETPONMHAKOIMHOBAs, neperpynnupoBka JlembsHoBa. Ilepe-
rpynnupoBka Barnepa—Meliepseitna. [leperpynnupoBku ¢ murpanueit k atomy asora (I'opmana,
Kypunyca, bexkmana). Peakuus baiiepa—Bunnurepa.

PanukanbHble U MOH-paIMKalIbHbIE PEAKIUU MPUCOSANMHEHUS], 3aMEIICHNUs] U SITUMUHHPOBA-
Hus. LlenHble pagukanpHble peakuuu. [loaumepusanus, TenoMepusanus, peakiiuu aBTOOKUCIICHNUS.
NHrunbuTophl, MHUIIMATOPHI U IPOMOTOPHI LIETTHBIX peakiuid. Pegokc-peakiun. IIEKTPOCHHTE3 Op-
TaHUYECKUX COCIUHECHUM.

MosnekynsipHble peakiuuu (yuc-mpanc-u30Mepu3anus, pacnajg MOJEKys, pa3MbIKaHHE LHK-
noB). KoapkraTHble peakuuu.



CormnacoBannbie peakiuu. KoHIenmus coxpaHeHus: opOUTaTIbHONW CUMMETPUH U TIpaBuia By-
nBopaa—I opMaHa. DIEKTPOIMKINYECKUE PEaKIUU, CHTMATPOITHbIC TIEperpynmupoBKy. [lepuiink-
audeckue peaknuu (2+2) u (2+4)-mukionpucoeuHenus. 1,3-IUmnoaspHoe MUKIONPUCOSIMHEHHUE.
JIBOiicTBeHHAs peaKIMOHHAsI CTIOCOOHOCTh M TAyTOMEpHsl OpraHuYecKux coeanHenuii. [IporoTpon-
Hble M cUrMatpornHele neperpynnupoBku. I[IpaBmino Kopubmtoma. Kero-eHonbHOe paBHOBEcHe.
Hurpocoenunenust 1 HUITpPOHOBBIE KMCIIOThI, HUITPO30COECIMHEHUS U OKCHUMbI. MeTaoTpornus.

OcHOBBI (POTOXUMUU OpPraHUYECKUX coequHeHH. CUHIJIETHbIE U TPUILICTHBIE COCTOSHUSA,
dyopecueHnus u gocdopecueHiys, THTEPKOMOMHAIMOHHAS KOHBepcHsi. OCHOBHBIE THITBI (OTO-
XUMHUYECKHX peakiuii. SBnenue poroxpomMusma.

Pa3znesn 3. [IppuHUMNBI COBPEMEHHOI0 OPraHMYECKOr0 CHHTE3a M YCTAHOBJIEHUS
CTPOEHHUS OPraHUYeCKHX COeINHEeHU I

Tema 12. Bbibop ontumanbHOro myTtd cuHTe3a. [IpMHIUI PEeTPOCHHTETUYECKOTO aHAJIN3A.
JIuneiiHble U KOHBEPreHTHbIE CXEMbI CUHTE3a. CUHTOHBI U CUHTETUYECKHE 3KBUBAJICHTHI. 3allUTa
(GYHKLIMOHATIBHBIX IPyII. MeTo/ibl BBEJCHUS U yJaJIeHUs 3aIUTHBIX rpyni. OCHOBHBIE MYTH I0-
CTPOCHUS YIIIEPOIHOTO CKeneTa. MeToabl BBEICHHs BAKHEUIINX (DYHKIIMOHAIBHBIX TPYII U MyTH
nepexoAa OT OAHUX (QYHKUMI K APYrMM. DJEMEHTOOPraHMYECKHe COeIUHEHMs (IPOM3BOJHBIC
docdopa, 6opa, KpeMHHSI, MEH, JIUTUSI, MATHUS, OJIOBA) B OPraHMYECKOM CHUHTe3e. MeTaiokoM-
IUIEKCHBIM KaTanus.

Tema 13. Vcnonp3oBaHne XUMUYECKUX U (DPU3UKO-XUMHUECKUX METOIOB IJISi YCTAaHOBJICHUS
CTPYKTYphI opranndeckux coequnenuil. Crnexkrpockonus IMP, OIIP, konebaTenbHas U 3IE€KTPOH-
Hasl CIIEKTPOCKOIHS, Macc- M XpoMaTo-Macc-CIEeKTpoMeTpus. ['a30)KMIKOCTHAs M KUAKOCTHAs
xpomarorpadus, HOHOOOMEHHas U relIbIIPpOHUKAaroIas XxpoMaTtorpadus, snexkrpopopes. Pentreno-
CTPYKTYPHBII aHAIIU3 U 3JeKTpoHOTpadus. Peppakromerpus.

OcobeHHocT 000pYJOBaHUS M METOJMKU IPOBEIEHUs peakiuil B rerepodazHbIX U rerepo-
reHHbIX cucreMax. CoBpeMeHHBbIE METO/IbI 00pa0OTKH PEaKIMOHHBIX MacC, OYUCTKU M BBIJCTICHHS
npoaykToB. [IpoBenenue peakuuii Ha TBEPAbIX HOCUTENSIX. [I[pUHIIMITBI KOMOWHATOPHOM XUMUH.

TexHuka 0€30MaCHOCTH U 3KOJOTUYECKHE MPOOJIEMbl OPTaHUYECKOTO CHUHTE3a. «3ejeHas XH-
Mus». TepMOXUMHUSA OPraHUYECKUX peaklyii. TernmnoBou B3pbIB.

Tema 14. Metoasl cUHTE3a: TUIPUPOBAHUE HEMPENETbHBIX YIJIEBOJIOPOJOB, CHHTE3 Yepes3
JUTURAMATIKWIKYTIPAThI, JIEKTPOIN3 cosell kapOoHOBbIX kucioT (Komb0e), BoccTaHOBIIEHUE Kap-
OOHUJILHBIX COEAMHEHUH.

Peakium ankaHOB: rajJoreHUpoBaHue, cylbhoxiaopupoBanue. CeleKTUBHOCTh paJuKalbHbBIX
peakuuii U OTHOCUTENIbHAs CTaOMJIBHOCTh AJKWIBHBIX paJuKalioB. TepMudeckuil M KaTanuTuye-
CKUM KpeKuHT. VMIOHHBIE peakiMy aJIKaHOB B CYMEPKHCIBIX cpefax (J1eHTepoBoIOpOIHBINH 0OMEH U
raJjoreHupOBaHUE).

[{uknoankanbl. MeTosbl CHHTE3a U CTPOEHHE IIUKJIONPONAHOB, IIUKIO0YTaHOB, IUKJIONEHTa-
HOB U IUKJIOTeKcaHOB. CHHTE3 COEAMHEHMI CO CPETHUM pa3MepOM LIMKJIA (alUJIOUHOBas KOH/EH-
canus). Tunbsl HapsDKEHUs B IUKIIOAJIKAaHAX M UX MOJpa3ZelIeHUuE Ha Majble, CPEHUE U MaKpo-
1ukibel. KoHbopMaimoHHbIil aHaTN3 HUKIOTeKcaHa, MOHO- U JTU3aMEIICHHbBIX IIUKJIOT€KCAHOB; aK-
CHaJIbHBIE U SKBATOPHAJIbHBIE CBA3H. BinsHue KOHPOPMALMOHHOTO MOJI0XKEHUS (PYHKIIMOHAIBHBIX
IpyNN Ha UX PEaKIUOHHYIO CIIOCOOHOCTh B PSIy MPOM3BOIHBIX IIMKJIOreKCaHa Ha MpUMEpEe peak-
LMI 3aMELIEHUs], OTUICIUICHUS U OKUCJIEHMs. Peakiuu paclimMpeHus U Cy)KEHHs LMKJIOB IpU J€3-
aMUHUPOBaHUU TepBUYHBIX aMHHOB (/lembsiHOB). Cykenue nukia B peakuuu dasopckoro ([ -
raJlOTeHIIMKIIOATKAaHOHBI).

MeToapl cCHUHTE3a: STUMHUHHPOBAHUE TaJIOT€HOBOJOPOAOB U3 AJIKWITAIOT€HUJOB, BOJABI U3
cnupToB. CHHTE3 aIKEHOB U3 YETBEPTHUHBIX aMMOHHEBBIX coiielt (I"'odpman), N-okuceil TpeTHYHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHHE alKUHOB. CTepeoCceNeKTUBHBIA CUHTE3 YuC-
U mpanc-ankeHos u3 1,2-guonos (Kopu, Yunrep). PernocenekTuBHbIN CUHTE3 aJKEHOB M3 TO3MJI-
ruapa3onoB (Illamupo). Peakuust Buttrra kak pernocnenuduaeckuii MeTos cuHTe3a ajakeHoB. Oc-
HOBaHUS, UCIONb3yeMble B peakuuu. CTaOMIN3UpOBaHHbIE U HecTaOWIM3upoBaHHbIe Winabl. Cre-
PEOXHUMHS peaKIuu. XEMOCEIEeKTUBHOCTh peakimu Burrura. [Tonydaenne adpupos anxkundochono-
BBIX KUCIIOT (Muxasnmb—ApOy30B) U UX UCIOJIb30BAHUE B CUHTE3€ aJKEHOB (BapuaHT Burrura—
XopHepa—03IMMoHca). O61acTh MPUMEHEHHS PEAKITUH.



Peakuuu ankeHoB: 371eKTpoPHUIbHOE TPUCOEANHEHNE TaIOT€HOB, TaJOr€HOBO0POIOB, BOIbI.
[Tponeccrl, comyrcTByromue Adg-peakiysM: CONPSIKEHHOE IMPHCOEIWHEHHUE, TUAPUAHbIE U aj-
KWIbHbIE MUTpauuu. ['uapokcu- U alkokcuMepKyprupoBaHue. Perno- u crepeocenekTuBHOE Mpuco-
eAMHEeHHEe TuApuaIoB O6opa. Pernocnennduueckue ruapodopupyromue areHThl. [IpeBpamenue 60-
POPraHUYECKUX COCAUHEHUN B AJKaHbl, COUPTHI, AIKWITaNoreHuabpl. OKHUCIECHUE aJKEHOB 10 OKCHU-
panoB (IIpunexaes). [lonsiTue 00 3HAHTHOMEPHOM >SHOKCUAMpPOBaHUM ankeHoB no llapmiecy (B
NPUCYTCTBUH U30IponuiaTta TuraHa u 3¢upa L-(+)-BUHHON KHUCIOTHI). [[uc-THIPOKCHINPOBAHUE
ankeHoB 1o Baruepy (KMnOgy) u Kpure (OsO4). OkuciieHre aakeHOB TajJIoT€HOM B IPUCYTCTBUH
coueii cepedpa: yuc-(BynBopt) u mpanc-(IlpeBo) ruapokcunupoBanue. PagukaibHple peakiuu aj-
KEHOB: MpUCOeIUHEHNEe OpoMICTOro Bojopoa no Kappairy, cepoBogopoa u THOJIOB. AJUIUILHOE
rajioreHupoBanue 1o llurnepy. BHyTpumonekynspHas — paaukanpHas — OMKIM3aqus  6-
raJIOreHaJIKaHOB MPH JIEHCTBUU TPUOYTHIIONOBOTHIpHAA. [ eTeporeHHoe ruipupoBaHue: KaTanu3a-
TOPBI, KaTAIUTUYECKUE sAbl. [ MaporeHonus cps3eil yriaepoa-rerepoatoM. ['oMoreHHoe ruipupoBa-
HUE: KaTaJau3aTopbl, MEXaHU3M. PernoceseKTuBHOCT, TOMOI€HHOIO rujpupoBanus. [Ipucoenune-
HUE CUHIJIETHBIX U TPUIUIETHBIX KapOeHOB K ankeHaMm. KapOeHoupl, uX B3aUMOJEHCTBUE C aJIKe-
HaMH.

Mertonpl cuHTE3a: OTIIEIJIEHHE TajloreHOBOAOPOJOB M3 AMrajloOreHuJoB, peakuus 1,2-
TUTHIPa3oHoB ¢ okcuaoM pTyTH (II) u TeTpaaneraTom cBUHIA. Y CIOXKHEHHE YIIIEPOIHOTO CKeJleTa
QJIKUHOB: pEaKlMM alleTUICHUI0B HAaTpUs U MEIU, MarHUMOPraHU4eCKUX MPOU3BOJIHBIX AJIKUHOB.
Kongencanus ankuHoB-1 ¢ ketonamu u anpaerugamu (PaBopckuii, Pernme).

Peakuuu ankuHoB. ["amorenupoBanue, ruaporajorenupoBanue, ruaparanus (Kydaepon). Ane-
TUJIEH-aJUIEHOBasA n3omepusanus. CMelleHne TpOHOM CBsI3U B TEPMHUHAJIBHOE MoJIoKeHue. OKuc-
JUTENbHAs KOHACHCAllUs TEPMUHAIbHBIX AJIKWHOB B IIPUCYTCTBUU COJIEH MEJIH.

Metoabl cuHTe3a 1,3-IMEHOB: JeruapupoBaHUE alikaHOB, cuHTe3 PaBopckoro—Pemnme,
KpOCC-COYETaHUE Ha METAIJIOKOMILIEKCHBIX KaTaJau3aTopax.

Peakuuu 1,3-1ueHOB: TaJIOTeHUPOBAHKUE U THApPOrajoreHupoBanue, 1,2- u 1,4-npucoeauHeHue.
Peakuus [{unbca—Anbaepa ¢ alkeHaMH U aJIKWHAMH, €€ TUIBL: KapOO-peakiysi, TeTepo-peaKiusl.
Jluensl n aueHo(UIBl. O-XMHOJMMETaHbl B KauecTBe JueHoB. Karanu3 B peakium Junbca—
Anbaepa. Crepeoxumusi peakiuu. PernocenekTuBHOCTh [4+2]-IUKIONPUCOEANHEHHS] B Cilydae
HECUMMETPUYHBIX TUEHOB U aueHopuioB. Perpo-peaknus Aunsca—Anbiaepa. [Ipumenenne cumok-
CUJMEHOB B CUHTE3€ aJINIIUKIIOB U FE€TEPOLIMKIIOB.

Tema 15. MeTopl cUHTE3a OJJHOATOMHBIX CIUPTOB: U3 AJKEHOB, KApOOHWIBHBIX COEIUHE-
HUH, CIIOKHBIX A(PUPOB U KAPOOHOBBIX KHCIIOT.

Peakuuy ogHOATOMHBIX CIIUPTOB: 3aMEIIEHNE TMIPOKCHIIBHOM TPYIIIBI B CIIMPTaX HA raJoreH
(mox melicTBUEM rajoreHOBOAOPOJOB, TajloreHu10B (pochopa U XJIOPUCTOro THOHUIA). PeareHTsl
PETHo- U CTEPEOCEIEKTUBHOIO 3aMelleHHs (KOMIUIEKChl TpupeHunpochrHa ¢ rajoreHaMu 1 4eThl-
PEXXJIOPUCTBIM yriaepoaoM). Jleruaparanus cnuptoB. OKUCIIEHUE TEPBUYHBIX U BTOPUYHBIX CIIUP-
TOB. PeareHTsl okucieHHs Ha OCHOBe coequHeHuil xpoma (VI), auokcuaa mapraHia ¥ AMMETHII-
cynbdoxcuaa (meroasl Moddera u CepHa).

MeTonbl CMHTE3a M PEAKLUH JBYXaTOMHBIX cHUPTOB. OKHUCIHTENbHOE paciuerieHue 1,2-
JMOJIOB (MO/IHAs KMCIIOTa, TeTpaaleTar cBuHUa). [[nHakoIMHOBas eperpynnupoBKa.

MeTtoap! cMHTE3a MPOCTHIX 3(UPOB: peakuus BuibsMcoHa, alKOKCHUMEPKYpUpOBaHUE CIIUP-
TOB. Peakiun npocThix 3¢upoB: 00pa3oBaHNEe OKCOHUEBBIX COJIEH, paclIenieHue KUCIOTaMHU.

I'maponepokcuasl. KpayH-3dupsbl, uX nojaydeHue U IpuMEHEHHE B CHHTE3E.

Oxkcupanbl. CiocoObl moydeHus. PackpeITe OKCHMPAaHOBOTO IHMKJIA TOJ JEHCTBHEM JJICK-
TPO(UIBHBIX ¥ HYKICO(DUITBHBIX areHTOB.

Tema 16. MeToab! noay4deHHs aabIeTUI0B U KETOHOB: U3 CHHPTOB, IPOU3BOJHBIX KapOOHO-
BBIX KHCJIOT, aJIKEHOB (030HOJIN3), aJIKUHOB (THp0o0OpUpPOBaHHE), HA OCHOBE METANIOPIaHUYECKUX
COoeMHEHUI. ALIUTMpPOBaHUE U (POPMIIIMPOBAHNE aPEHOB.

Peakuuu anbaeruioB 1 KETOHOB: IPUCOEAUHEHHE BOJIbI, CIUPTOB, THONOB. 1,3-/luTHaHbl 1 UX
HCIIONIb30BaHue B opranndeckoM cuHTese. Obparmenue noiasipaoctu C=O-rpynmnsl. [lomydenne 6u-
CYIb(HUTHBIX MTPOU3BOIHBIX U IIUAHTHAPUHOB. B3anmoseiicTBre anbaeruioB U KETOHOB C WINAAMU
dbocdopa (Buttur) u cepsl. BzanmonelicTBue anbAeTuI0B U KETOHOB ¢ a30TUCTHIMU OCHOBAHHUSMH.
ITeperpynnupoBka bexkmana. B3aumMonencTBue ajibAETHIOB U KETOHOB C METAJIOPraHUYECKUMHU



COEIMHEHUSAMU. EHAMMHBI, UX aIKUIMPOBAHKME U AlIMUIMPOBAaHUE. AJbI0IBHO-KPOTOHOBAsI KOHCH-
calus aJbJEeruJ0B U KETOHOB KaK METOJ YCIOKHEHUS YIJIepoJHOro ckenera. HampasieHnHas ainb-
JI0JIbHAsI KOHJIEHCALUsI PA3HOMMEHHBIX aJIbJIETUIOB C MCIOJIb30BAaHUEM JIMTUEBBIX U KPEMHHUEBBIX
a¢upoB eHonoB. KoHaeHcanus ajibJeruioB 1 KETOHOB C MaJIOHOBBIM 3(UPOM H IPYTUMHU COCIAHHE-
HUSMH C aKTHBHOW MeTujeHOBOW rpymnmnoit (KHeBenarenanb). AMHUHOMETHIMPOBAHKUE ATbJACTHIOB H
keToHOB (Mannux). ben3zonnoBast konjnencauus. Konaencamus ¢ aurpoainkanamu (Anpu). Boccra-
HOBJICHUE aJIbJICTU/IOB U KETOHOB J0 CIUPTOB, P€areHThl BOCCTAHOBJIEHUS. [[e30KCUreHnpoBaHUE
aNBJICTH/IOB U KeTOHOB: peakiuu Knemmencena u Kmxnepa—Bonbsha. OkuciaeHne anbaerujos,
peareHTsl okuciaeHus. OKUCIIeHre KeTOHOB HaJIKUcIoTaMu 1o baliepy—Buiurepy.

o,-HenpeaenbHble albJerubl U KETOHbI. MeTOAbl MOJy4YeHHUs: KOHJIEHCAIMH, OKHCICHUE
QJUTMIIOBBIX cnupToB. Peakuus 1,2- u 1,4-npucoeanHeHns TUTUHOPraHUYECKUX COEIUHEHUH, TpU-
ANKWIOOPaHOB, TUATKWI- U AUAPUIKYIIPATOB, IUAHUCTOIO BOAOPO/A, FaJIOr€HOBOJAOPOIOB. DMOK-
CUAMPOBAHUE O[3 -HENpPeaeNbHbIX KETOHOB. CONpsKEHHOE MPUCOECIMHEHUE EHOJISATOB U €HAMHHOB
K 0,3 -HenpeaenbHbIM anbaeruaaM u keronam (Muxasie). JloHopsl U akuentopsl Muxasns. Kara-
JIN3aTOPHI peakinu, ee oopatuMocTb. Perpo-peakius. Peakuuu anenuposanus. Bapuant Pobunco-
Ha. Mcnonp3oBaHue a-XJIOPKETOHOB M IPOU3BOJIHBIX OCHOBaHMM MaHHMXA. O-CHIIMJIMPOBAaHHBIE
BUHUJIKETOHBI (CTOPK) U €HAMUHBI B PEAKIUAX aHETHUPOBAHUSI.

Tema 17. MeToibl CHTE3a KUCIIOT: OKHCIIEHUE TIEPBUYHBIX CIIUPTOB U AJIbJICTHU]IOB, AIKEHOB,
QJIKUHOB, aJIKMJIOEH30JI0B, THIPOJIN3 HUTPWIOB U IPYTUX IPOU3BOJAHBIX KapOOHOBBIX KHCIIOT, CUH-
T€3 Ha OCHOBE METAJUIOPTaHUYECKUX COSAMHEHUHN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(Hpa.

Peakiiuu kapOOHOBBIX KUCIOT: rajoreHupoBanue 1o ['emo-Ponbrapary-3e1uHCKOMyY, THPO-
JUTHYECKas KeToOHU3alus, 31ekTpoian3 no Kominbe, nekapookcunupoBanue o XyHCAUKKEDY.

MeTo1bl OTYyYEHUS] TPOU3BOJHBIX KapOOHOBBIX KUCJIOT: FJIOT€HAHTUAPUIOB, aHTHIPUIOB,
CJIOKHBIX 3(pUPOB, HUTPUIIOB, aMUI0B. KeTeHbl, UX MOTy4eHHe U CBOICTBA.

Peakuuu npou3BoAHBIX KapOOHOBBIX KHUCJIOT: B3aUMOJECHCTBUE C HYKICO(PUIBHBIMU pearcH-
TamH (BOJA, CIUPTHI, aMMHUAK, aMHHbI, METAIJIOPraHUYECKUe COeJMHEeHNus1). BoccTaHoBneHue rano-
TEeHaHTUIPUIOB J0 albJETUI0B 10 PO3eHMYHAY M KOMIUIEKCHBIMU THAPUAAMU MeTauIoB. Bzaumo-
JieiicTBUE TaJIOreHaHTUAPUIOB C AMa3zoMeTaHoM (peakuust ApHuara-Oiicrepra). BoccranosneHue
CJIOKHBIX 3()UPOB J0 CIIUPTOB U aJbAECTUAOB, HUTPUIOB — 0 AMUHOB M aJIbJIETH/I0B KOMILJIEKCHBI-
MU THIpUJAMH METaIoB. ManoHOBasi KMCIOTAa: CHHTE3bl C MAJIOHOBBIM 3(QHpoM, peakuus Muxan-
151, KoHJeHcauu ¢ anpaerugamu (Kaesenarens). CiaoxHod(rpHas U alMuIONHOBAsi KOHJEHCAIUH.
OcobenHoct 3(pUPOB ABYXOCHOBHBIX KHCIOT (0Opa3oBaHWE KapOOLMKIOB) B ITHUX PEAKIIMSX.
CrnosxHble 3(Upbl O.-TaJOTEHOKHUCIOT B peakuusix Pedopmarckoro. AneTroykcycHbId 3pup U ero
HCIIOJIb30BAaHUE B CUHTE3E.

MeTtobl cuHTE3a O, 3 -HENPEAEIbHBIX KApOOHOBBIX KUCIIOT: A€THApaTaIys THIPOKCUKKCIIOT,
peakuun Kuesenarens, Burrura, [lepkuHa (cMHTE3 KOPUYHBIX KHCIIOT). Peakuuu nmpucoeanHeHus
10 JBOMHOM CBsI3U. BpoMo- 1 no0-1akToHu3anus o, 3-HenpeaeabHbIX KapOOHOBBIX KHUCIIOT.

Tema 18. Knmaccudukamnus peakiinii apoMaTHIECKOTO IIEKTPOPUIHHOTO 3aMenieHus. Bimsi-
HUE 3aMecTuTeNel B OEH30JIbHOM KOJIbIIE Ha CKOPOCTh M HAaIpaBJICHUE AEKTPO(UIBHOTO 3aMellle-
Hus. CorjacoBaHHas U HECOTJIACOBaHHASI OPUEHTALIUS.

HutpoBanue. Hutpyromue arentsl. MexaHusm peakiuu HUTpoBaHus. HutpoBanue GeHsomna
U ero 3amenleHHbiX. HutpoBanue Oudennna, HadranuHa, apoMaTHYecKuX aMHHOB U ¢eHona. [lo-
Jy4eHHUE NOJUHUTPOCcOeAMHEHNN. MIco-aTaka U UICO-3aMelllEHUE B peakLusx HUTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIBI B PA3IMUHBIX YCIOBUSIX.

["anorenupoBanue. ["aoreHupyronme areHTbl. MexaHu3M TaJOreHHpPOBAaHMsI apeHOB M HX
MIPOU3BOIHBIX.

Cynbs¢upoBanue. Cynbpupytomue arenTsl. Kunernyeckuii 1 TepMoIuHaMUYECKH KOHTPOJIb
peakuuu (cynbhupoBanue ¢penona u Hadranuna). [IpeBpamienue cynbGorpymnibl.

AnxwmpoBanue apeHoB o dpuneno-Kpadrey. Ankunupyromue areHTbl. MexaHusm peax-
nuu. [lomuankunupoBanue. [loOouHbIe mpolecchl: W30MEpHU3aUs AJTKUIUPYIOIIET0 areHTa U Ko-
HEYHBIX NPOAyKTOB. CHHTE3 Juapuil- U TPHapUIMETAaHOB.

AnunupoBaHue apeHOB. ALMIMPYIONIUME areHTbhl. MexaHu3m peakiuu. PernocenekTuBHOCTh
arnupoBanust. Oco6eHHOCTH almIMpoBaHus (eHomoB, neperpynmnupoka @puca. opMunupoa-
Hue o ['arrepmany-Koxy, ['arrepmany u Bunbcmeiiepy. O61acTh NpUMEHEHHS 3THX PEaKIIHi.



Tema 19. [IaTudieHHbIE TETEPOIUKIIBI C OJHUM rerepoaromMoM. dypaH, MUPPOI, THOPEH.
Cunte3 u3 1,4-nukapOonunbabix coenuHennii (Ilaanms—Kuopp). Cuntes nupponoB no Kaoppy u
no ['anuy. Cunre3 3,4-au3aMenieHHbIX THO(GEeHOB o XuHCOepry. Peakuuu 31mekTpoduaIsHOTO 3a-
MEILEHHS B MATUWICHHBIX apOMAaTHYECKUX T'eTEpOIMKIIAaX: HUTPOBAaHUE, Cylb(HUpOBaHUE, Taore-
HUpOBaHue, GopMuaupoBanue, anuinpoBanue. Uugon. CuHTe3 NpoU3BOAHBIX MHJO0NA U3 (EeHUI-
ruapasuHa U KeToHoB (Duiep). CUHTE3 MHIO0JIA U €r0 MPOU3BOJHBIX U3 2-alMIaMHUHOTOJIYOJIOB
(Manenynr). Peakiuu 351eKTpo@UiIbHOTO 3aMelIeHUs] B MUPPOIHLHOM KOJIBIE MHJO0JIA: HUTPOBAHHE,
dbopMuITUpOBaHKE, TATOTC€HUPOBAHHE.

[ecTuuneHHble apoMaTHUYECKUE T'€TePOLUKIIBI ¢ OJHUM rerepoaToMoM. [lupuanH U XuHO-
auH. CuHTe3 MpOU3BOAHBIX NUpuANHA Mo ['aHuy . CHMHTE3 4aCTUYHO TMAPUPOBAHHBIX MPOU3BO/I-
HBIX MUPUIUHA TTyTeM [4+2]-nukionpucoeauuenus (rerepo-peakuus Junsca—Aubaepa). Cunres
XUHOJIMHA U 3aMEILEHHBIX XUHOJIMHOB K3 aHWIMHOB 1o Ckpayny u [ebnepy—Miunepy. Peakuun
NUPUJIMHA U XUHOJMHA C alKuwirainoreHuaMu. OKUCIIEHNE U BOCCTAaHOBIIEHUE MUPUIUHA U XUHO-
nuHa. Peakiuu 31nekTpoUiIbHOrO 3aMelIeHUs B MUPUANHE U XMHOJMHE: HUTPOBaHHE, CyIb(upo-
BaHue, rajoreHupoBanue. N-okucH NUPUANHA U XUHOJIMHA U UX UCIIOJIb30BAHUE B PEAKLIMU HUTPO-
Banus. HykneodunabHOe 3amelieHne aTOMOB BOJOpOJia B MHUPUAMHE M XHUHOJIMHE B PEAKLHUAX C
amuom Hatpus (Ununbadbun) u GpeHmuTreM. 2- 1 4-METHIUPUANHBI B XUHOJIMHBI KaK METHJIe-
HOBBIE KOMIIOHEHTHI B KOHJIEHCAIIUSIX C aJIbJIeTHIaMU.

5. O0pa3oBaTe/IbHbIC TEXHOJIOTHH

TexHomnorus npouecca o0ydeHUs M0 AMCLUUIUIMHE BKIOYAET B cedsl ciedyronme oopa3zoBa-
TEJIbHBIE MEPOIPUSITHUSL:

a) ayIUTOPHBIE 3aHATHS (JEKIIMOHHO-CEMUHApCcKas (hopma 00ydeHus);

0) camocTrosiTenbHas paboTa aclMpaHTOB,

B KOHTPOJIbHBIE MEPOIPUATHS B IIpoLiecce 0O0YyUEHHS U TI0 €r0 OKOHYaHMUIO;

r) 3a4eThl B 3 1 4 cemecTpax.

AyIUTOpHBIE 3aHATHS MIPOBOJATCS B MHTEPAKTUBHOM (OpME C MCHOIb30BAHUEM MYJIbTUME-
nuiHOTO obecreueHus (HOyTOyK, TPOEKTOP).

B yue6HOM mpomecce MpPeayCMOTPEHO IIUPOKOE  HCIOJIb30BaHME AKTUBHBIX U
MHTEPAaKTUBHBIX (OpPM TNPOBEACHUS 3aHATUN (CEMUHApOB B JAMAIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISALUHI, pa30opa KOHKPETHBIX CHTyallUid, IPYNIOBBIX AMCKYCCHH) B cOYeTa-
HUU C KOHKPETHON Hay4YHO-HCCIIEI0BATEeNbCKON paboToi B obmacTy XxuMuu. OAHON U3 OCHOBHBIX
aKTUBHBIX (hOpM 0OyuUEHUs], CBA3aHHBIX C BEJIEHHMEM TOTO BHUJA (BUIOB) AESITEIBHOCTH, K KOTOPBIM
TOTOBHUTCS aCMUPAHT (HAYYHO-UCCIICI0BATEIbCKON M HAyYHO-TIEIarOTHIeCKOi), SIBIISICTCS CeMUHAP,
K paboTe KOTOpPOro TMPHUBIIEKAIOTCS BEAYIIME HCCIEAOBAaTeNd W CHELMATMCTBI-IPAKTUKH, WU
ABJISIOIIMICSA OCHOBOIM KOPPEKTHUPOBKHM MHIMBUAYaIbHBIX YU€OHBIX IUIAHOB acnupaHnTta. B pamkax
JUCLUTUIMHBI TPETyCMOTPEHBI BCTPEUHN ¢ POCCUICKUMU U 3apyOeKHBIMU YUEHBIMH.

[TpoBepka mprOOpPETEeHHBIX 3HAHUMN, HABBIKOB M YMEHHUI OCYILIECTBIISETCS IOCPEICTBOM OTUE-
TOB aCIIMPAHTOB Ha HAyYHBIX CEMUHApaX ¥ UHIUBHIYyaIbHBIM 00CYKJICHUEM C PYKOBOJIUTENEM.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl ACIIHPAHTOB.

Bunbl camocTosTenbHON pabOTHI:

B JIOMAIITHUX YCJIOBUSX, B YUTAIHHOM 3ajie OMOTMOTEKH, HA KOMIThIOTEpPaX C IOCTYIOM K 0a-
3aM JaHHBIX B pecypcaM WHTepHeT, B 1a0opaTOpusix C JOCTYNOM K JiabopaTopHOMY 000OpYAOBa-
HUIO U Tipubopam.

CamocTosTenpHas paboTa MOAKPEIUISeTCS y4eOHO-METOIUYECKUM U HH(GOPMAIMOHHBIM
obecrieueHreM, BKJIIOYAIONTUM yYeOHUKH, y4eOHO-METOJIMUYECKHE IMOCOOWS, KOHCTEKTHI JIEKIIHH,
yue0HOe U HaydyHOe MPOrpaMMHOE oOecrieueHue, pecypcsl IHTepHeT.



7. OueHOYHbBIE CPeICTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCTAIUM M0 UTOTaM OCBOCHUS JUCIUIIMHBI

Llenb KOHTpOJIA - TOJTy4YeHUE UH(POPMAIIMU O pe3yibTaTax OOy4eHHs U CTETIeHU UX COOTBET-

CTBHSI pe3yJIbTaTaM 00y4YeHUsI.
7.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIIIEMasi Ha NPOTSHKEHUU ceMecTpa. TeKyIuii KOHTPOJIb 3HaHUM y4allluxcs OpraHu3o-
BaH KaK yCTHBIN rpymmoBoi omnpoc (YI'O).

Texymas camocTosTeNnbHas padoTa aclupaHTa HalpaBieHAa Ha YriyOJieHue U 3aKperieHue
3HAHUH, U pa3BUTUE IIPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. IIpoMesKyTOYHAS aTTeCTALMS

IIpomexxyTOouHast arrecTalnysi OCYLIECTBIIAETCS B KOHIIE CEMECTpa M 3aBEpLIACT U3YyYCHHE

Jucuuiuineel «Opranndeckas xumus». Gopma aTrectaluy — 3a4er.

Cnucok BONPOCOB /1JIs NPOBEICHUs] TEKYIIEro KOHTPOJIA H YCTHOI0 OIIPOCca 00y4aloIMuX cs:

IIpuposa XMMUYECKOM CBSAI3M B OPraHUYECKUX COECIUHEHHUSX.

['mbpuausanus aToma yrieposa.

HMHTepmenuaTel OPraHuYECKUX PEaKIA.

KuHeTtndyeckux u TEpMOAMHAMUYECKUN KOHTPOJIb OPrAHUYECKUX PEAKLIUM.

KadecTBeHHBIE ¥ KOJHMUYECTBEHHBIC AJIEKTPOHHBIC (PPEKTHI 3aMECTHTENEH Ha PEaKIHOHHYIO

CHOCOOHOCTh OPraHUYECKUX COEIMHEHUH.

[lepexo/iHble COCTOSIHUS, TOBEPXHOCTh U3MEHEHHs] CBOOOIHON 3HEPIUU OPraHUYECKUX peak-
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7. Teopuu KUCJIOT U OCHOBaHHII.

8. BumsHue pacTBOopuUTENei Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PEAKIUN

9. [lpuHUMN TUHEHHOCTH U3MEHEHUH CBOOOIHON SHeprun peakuuid. Y paBHeHue ['ammera

10. T'omoreHHBIH KaTaln3 B OPraHU4EeCKOM CHHTE3E.

11. MeTannoKOMIUIEKCHBII U F€TEepOreHHbIN KaTaanu3 B OpraHuuecKOM CUHTE3E.

12. Mex¢azoBblil KaTaqu3 B OPraHUUECKOM CHHTE3E.

13. Knaccugukaiusi OpraHHueCKUX Peaklnuii ¥ peareHToB.

14. M3omepust OpraHMYeCKHX COeAMHEHUH.

15. MeTonbl MOMy4YeHUs 1 XUMUYECKHUE CBOMCTBA MPEEIbHBIX YIJIEBOJIOPOIOB (aJKaHbI, IIUKIO-
AJIKaHBbI).

16. MeTtonabl aCHMMETPHYECKOTO CHHTE3A.

17. Mertoapl nosyyeHHst 1 XUMUYECKHE CBOMCTBA aTKEHOB U IUEHOB.

18. MeTo1bl MOTYYCHHS] © XUMHUYECKHE CBOMCTBA aAJIKHHOB.

19. Mertoapl nonyyeHHst 1 XUMUYECKHUE CBOMCTBA apOMaTHYECKHX YIIIEBOIOPOJIOB.

20. MeToap! MOTyYeHUs] 1 XUMAYECKHE CBOWCTBA OJHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB.

21. MeTtoapl MONTyYeHUs] U XMMUYECKHE CBOWCTBA KApOOHMIIBHBIX COSIMHEHHH.

22. MeToppl OTydeHs] © XUMAYECKHE CBOWCTBA KApOOHOBBIX KHCIIOT.

23. MeToapl MONy4YeHUs] U XMMUYECKHE CBOMCTBA a30TCOEPIKALINX COSAUHEHUH (aMHHO, HUTPO).

24. MeToapl MOIyYeHUs] © XHMUYECKHE CBOWCTBA CEPOCOIEPIKAIINX OPTAaHNIECKUX BEIIECTB.

25. MeTtoap! MoIy4YeHUs] U XMMUYECKHE CBOMCTBA MATH- U IECTUUIICHHBIX T€TEPOLIUKIIOB.

26. MeToapl MoydeHus, XAMIYECKIE CBOWCTBA M TPUMEHEHHE yTIIEBOJIOB.

27. buonornvecku BaXHbIE COCTUHEHUS — AMUHOKUCIIOTHI, OCJIKH, HYKJICHHOBBIE KUCIIOTHI.
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8. YueOHo-MeTOoAMUYeCcKOEe M HH(POPMALMOHHOE O0ecieYeHue TUCIHHILINHBI
OcHoBHas1 JiuTEpaTypa
1. Wnmen, 3. OcHOBBI opranuyeckoit crepeoxumuu / . Nnuen. — M.: bunom. JlabopaTtopus
3HaHuii, 2014. — 703 c.
2. Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 567 c.
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Peytog, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 623 c.
Peytog, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 544 c.
Peyrog, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 726 c.
Cwmut, B. A. OCHOBBI COBpPEMEHHOI'O OPraHWYECKOro CHHTe3a. YueOHoe mocodue / B. A.
Cwmur, A. 1. Juneman. — M.: bunowm. Jlaboparopus 3Hanwmii, 2014. — 750 c.
Tpasens, B. @. Oprannyeckas xumus: yueoHoe rmocobue s By30B: B 3-ex 1. T. 1 / B. @.
Tpaeens. — M.: bunom. Jlabopatopust 3nanuii, 2014. — 368 c.
Tpasens, B. ®@. Oprannyeckas xumusi: yuebHoe mocoodue s By3o: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunom. Jlabopartopus 3nanuii, 2014. — 517 c.
Tpasens, B. ®@. Oprannyeckas xumusi: yueonoe nocobue s By3oB: B 3-ex 1. T. 3 / B. @.
Tpaeens. — M.: bunom. Jlaboparopust 3nanuii, 2014, — 388 c.
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babkun, B. A. buomacca 1MCTBEHHUIIBI: OT XUMHUYECKOTO COCTaBa 0 HHHOBAIIMOHHBIX MPO-
nyktoB / B. A. baokun, JI. A. OcrpoyxoBa, H. H. Tpodumosa; oTB. pea. A. A. CemeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3a-so CO PAH, 2011. — 236 c.
bepnert, . Xumudeckas cBs3b: niep. ¢ ann. / [lxk. bepaerr. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuii, 2015. — 245 c.
I'onoGokosa, T. B. HekoHIeHCMpOBaHHBIC BUIIMHAILHBIC TPHA30JIbl: cipaB.mocodue / T. B.
I'onmo6okosa, JI. . Bepemarwun, P. I'. X)Kurtos, B. H. Kuxusies; ots. pea. A. 1. CMupHOB. —
Wpkytek: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpyktypsl B 6uomeaunune / K. ['oncansec, K. Xansb6epmranr, K. Jlo-
percuH, JI. Haup — M.: bunowm. Jlaboparopus 3nanwmii, 2013. — 520 c.
I'ycapoBa, H. K. Xumus anerunena: Hossie rnasel / H. K. I'ycapoBa, A. 1. Muxanesa, E.
1O. lImunr, A. T'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
XKayen, XK. buomerannooprannyeckas xumus / XK. XKayen. - M.: bunom. JIaGoparopus 3Ha-
uuii, 2015. — 496 c.
KoBanenko, JI. B. buoxumuueckue OCHOBBI XUMHM OHMOJOIMYECKH AKTHBHBIX BEILECTB:
yaeoHoe mocobue / JI. B. Kopanenko. - M.: bunom. Jlabopatopus 3uanuii, 2014 — 229 c.
Kysnenos, H. T. OcnoBsl HanoTexHonoruu: yueoHuk / H. T. Ky3nenos, B. M. HoBoTopiies,
B. A. Ka0Gpes, B. . Mapronun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokomnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunowm. Jla-
ooparopust 3HaHwmiA, 2015. — 392 c.
PomanoBckuii, b. B. OcHoBbl katanusa: yueOHnoe nocodue / b. B. Pomanosckuit. — M.: bu-
HoM. JlaGoparopus 3Hanui, 2015. — 172 c.
Peokonkos, J1. Y. Hanomatepuansl: yueoHnoe nocodue / JI. U. Peokonkos, B. B. B. JIépuna,
3. JI. I3um3urypu. - M.: bunom. JlabopaTopus 3nanuit, 2014. — 365 c.
CemenoB, A. A. buonorudeckasi akTUBHOCTb NMPUPOJIHBIX coeanHenuii / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Criekrpomerpuueckasi WASHTU(UKAMSA OPraHUYeCKUX coeauHeHui / P.
Cunbepcreiin, @. Beoerep, [. Kumi. — M.: bunom. Jlabopatopust 3nanuit, 2014, — 557 c.
ConnmarenkoB, A. T. [lecTuniuapl 1 peryasTOpbl pOCTa: MPUKIAAHAS OPraHUYECKas XUMuUs /
A. T. ConnarenkoB, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlabopaTtopusi 3HaHuUM,
2014. - 223 c.
Connarenkos, A. T. Ilectuuuasl 1 peryasTopbl pocTa: MPUKIIAJAHAsS OpraHuyYecKas XuMus /
A. T. ConnarenxoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlabGopatopust 3naHwmii,
2014. - 223 c.
Crapoctun, B. B. Matepuansl 1 MeTObI HAHOTEXHOJIOTHH: yueObHOoe mocobue / B. B. Cra-
poctuH. — M.: bunowm. Jlaboparopus 3Hanuii, 2014. — 431 c.
Turne, JI. lomuno-peakiiuu B opranndeckom cunrese / JI. Turue, I'. bpame, K. 'epuxke;
niep. ¢ anri. — M.: bunom. Jlaboparopus 3uanwmii, 2010. — 671 c.



18. Tonctuxos, I'. A. CMomsHBIE KUCIOTHI XBOHHBIX Poccuun. Xumus, dpapmaxonorus / I'. A.
Toncrukos, T. I'. Tonctukosa, 3. 3. llynsn, C. E. Tonctukos, M. B. XBoctos; HUOX um.
H. H. Bopoxmoa CO PAH. — HoBocubupck: Akamemuueckoe uznarenbctBo «I'eo», 2011.
—395c.
19. Tpodumos, b. A. Xumus nuppoina. Hoseie crpanunsl / b. A. Tpopumos, A. . Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayxka, 2012. — 383 c.
20. XenbBuHKeNb, JI. CucTemMaTH4ecKass HOMEHKIIATypa opraHudeckux coenuHenuii / J. Xenb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 232 c.
21. Yepnona, C. B. ®apmaneBtuueckas xumus: yaeOHuk 1 By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. Jlaboparopwus 3nanuii, 2015. — 472 c.
22. lMumkun, I'. T'. HanosnekTpoHnuka. 31eMeHThI, TprOOPHI, yCTpoiicTBa: yueOHOe mocobue /
I'. I'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuii, 2011. — 408 c.
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HNurepHer-pecypcesl
JocTyn K 3JIEKTPOHHBIM Hay4YHbIM HH(OPMAIMOHHBIM pecypcaM OCYIIECTBISETCS depes
cepsep LlenTpanbHoif HayyHO# OnOIMoTekn MpKyTCKOro HayqHOTO LIEHTpa!
1. http://pubs.acs.org/ - Kypuaner American Chemical Society (APS), American Physical Socie-
ty (APS)
http://www.sciencemag.org/ - American Association for the Advancement of Science (AAAS)
http://www.nature.com/ — XXypuan Nature
http://www.tandfonline.com/ - XXypnains! usnatenscrsa Taylor&Francis
http://www.sciencedirect.com/ — XKypuansl uznarenscrba Elsevier — Freedom Collection
http://link.springer.com/ - XKypHaibl u3nateiabcTBa Springer
http://www.springerprotocols.com/ - Xypuansl usmarensctBa Springer Journals u Spring-
erProtocols
8. http://www.interscience.wiley.com - XXypuainer uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nanusix Web of Science
10. http://www.scopus.com/ - baza nanusix SCOPUS

Noakown

9. MaTepuajnbHO-TeXHUYeCKoe o0ecrieyeHue y4eOHOoi TMCIUIITTUHBI

Jly11 ocBOEHMSI IpOrpaMMbl OOYUYEHMs M JJIsl BBHIIOJHEHUS] HAyYHO-HCCIIEI0BAaTEIbCKUX pa-
00T M0 TeMe AUCCePTAMM KaXJIOMY aCIMPAHTY MPe0CTaBICHO WHANBHUYaIbHOE pabouee MecTo,
000py/1I0BaHHOE MPUTOYHO-BBHITSKHOM BEHTUJISLMEN, BOJOIPOBOAOM, BOJOOTBEACHUEM, BO3AYXO-
BOJIOM. ACNMpPaHTBl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh MaT€PUAIbHO-TEXHUYECKHE CPEJICTBA Jla-
OopaTopHii, B KOTOPBIX BBIIOJHAIOT KBaTU(UKALMOHHBIE U JUCCEPTAIIMOHHBIE PaOOThI (OPITEXHU-
Ka, peaKTHBBI, pACXOJIHbIE MaTepHalbl, JabopaTopHas Mocya, U3MEpUTEIbLHOE 000PYA0BAHUE).

OcHOBY MaTepHaIbHO-TEXHUYECKON 0a3bl MHCTUTYTA COCTABJISIOT JBa IU(GPOBBIX MYIbTH-
anepHbix ypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUIA AU(PPaKTOMETP
Bruker D8 ADVANCE, pentrenosckuii nudpaxkromerp D2 PHASER, undpaxpacusiit ®ypbe-
cnektpometp Vertex 70 ¢ Paman npuctaBkoii, uHdpakpacusiii @ypre-cnexrpomerp Excalibar HE
3100 Varian, mukpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, DITP-cnextpomerp ELEXSYS E580, ycTaHOBKa HaHOCEKYHIHOT'O UMITYJIbCHOTO
doTonuza, xpomaromacc-cnekrpomeTp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-
muueckoil nonnsanueit, Tannemuslii TOF/TOF macc-cniekrpometp Ultra Flex, anekTpoHHBINH MUK-
pockon TM 3000 Hitachi, cmextpodmyopumerp FLPS920 Edinburg Instruments, Y®/BU/-
cnexktpoMerp LAMBDA 35 u auanbkomeTp.

JUia mpoBeleHus KBAHTOBO-XMMHUYECKHMX DPACYETOB HMMEETCSl BBIUMCIMTEIBHBIA KIIACTED
39I'u/112I'6/14T6 u Heobxomumoe mporpammuoe obecneuenue (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).

ABTOp-cOCTaBHUTENb paboyeii MporpaMMbl AUCIUTUTAHBL:
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