denepanbHOE TOCYJApPCTBEHHOE OI0PKETHOE YUPEkKICHHE HAYKU

Npkyrckuii unctuTyT XuMun uM. A.E. ®aBopckoro CO PAH

~
3

YTBEPXAIO
% JMPEKTOpa, 1.X.H., npodeccop

7

B ,a.

A.b. Kpusaun

2015~

PABOYAS [TIPOI PAMMA JTICLHUTIIJIMHBI

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

OCHOBHas oOpa3oBaTelibHas IIporpaMmMa MOJArOTOBKH acIIupaHTa
no HanpasjeHuto 04.06.01 Xumuueckue HayKu,

YpoBeHb BhICIIETO 00pa3oBaHus
MOJATOTOBKY HAYYHO-TIEAArOrM4eCKuX KaJpoB B aclIUpPaHType

Kpanudukanms:

Hccaenosartens.

HpeHO)IaBaTGJIB-I/ICCJ'ICJIOBaTeJ'IB.

Hpkytck 2015



PaGouass mporpamma cocTaBjieHa Ha OCHOBaHWMW (elepalibHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB K OCHOBHOW 00pa30BaTENbHOW MPOrpaMMe BBICIIEIO 00pa30BaHUs
MOATOTOBKH HAyYHO-TIEIaTOTHYECKUX KaJapoB B acnupantype 1o HampasineHuio 04.06.01
XUMHYECKUE HAYKHU.

PABOYASA TTPOTPAMMA PACCMOTPEHA W OJOBPEHA nHa 3acenanuu Y4eHOTro
coeta Mp1X CO PAH npotokon Ne 5 or 19 mas 2015 1.

AL
3aB. acUPaAHTYpOH K.X.H. et el - T.H. Komaposa

1. Heau u 3axa4u y4yeOHOH TUCHHUILINHBI

PaccmaTtpuBaemas aAMcUMITIMHA SIBISIETCS O00s3aTENbHOM B MOJITOTOBKE AaCIHUPAHTOB,
obyuaromuxcs o npogwmmo 02.00.03 - Opranudeckas XUMusI.

Henu n3yyeHuss AUCUMILUIMHBI. NIpHOOpeTeHrne (QyHIaMEHTANbHBIX 3HAHUN U MPAKTHYECKUX
HAaBBIKOB, HEOOXOJMMBIX JJIs1 MPO(ECCHOHATFHONW HAay4YHO-HCCIIEA0BATENbCKON, MHHOBAIIMOHHON U
00pa3oBaTeNnbHON AEATEILHOCTH B 00JaCTU OPTaHUYECKOW XMMHUU M B CMEXHBIX 00JACTSIX HAYKU;
dbopmupoBanre 0000mAIONICH TeopeTHYecKol O0a3bpl I W3ydeHUs (yHIaMEHTAIBHBIX OCHOB
OpPraHMYECKON XMMHUU M BO3MOXKHOCTH UX MCIOJIb30BaHUS HA MPAKTHKE.

3agauu:

e (opmupoBaHue y 00y4aromIUXCsl COBPEMEHHBIX MPEACTaBICHUI 00 OpraHMYecKOil XUMUH, e

POJU ¥ 3HAYUMOCTH B CONOCTABICHUU C IPYTUMU XUMHUUYECKUMH HayKaMH;

® OCBOCHHE TEOPETUYECKUX OCHOB OPTaHUYECKON XHUMHU;
e (¢opMmupoBaHHE TIYOOKOTO TMOHUMAHUS OOIIMX 3aKOHOMEPHOCTEW 3aBUCHMOCTH CBOWCTB

OpPTaHUYECKUX COCTMHEHUH OT X CTPOCHUS;

® OCBOGHME HAaBBIKOB TEOPETHYECKOI'O  aHajlu3a  pPe3yJlbTaTOB  AKCHEPUMEHTAIbHBIX
UCCIIEIOBaHHUH B 00JIACTH OPTaHUYECKON XUMUM;

® OCBOEHME METOJIOB IVIAHUPOBAHHUS IKCIIEPUMEHTA U 00paOOTKN COOCTBEHHBIX MCCIIEI0BaHUIT;

e oOyueHHME YMEHHUIO CUCTEeMaTU3UpoBaThb U  0000mIaTh  pe3yabTaThl  COOCTBEHHBIX

WCCIIETOBAaHUH B COMOCTABICHUH C U3BECTHBIMH JIUTEPATYPHBIMH JIAHHBIMH;

e oOydeHwe yMeEHUIO OQOPMIIATH pe3yibTaThl COOCTBEHHBIX HCCJICIOBAHMM B BHJIE

MyOJIMKaIUi, OTYETOB, JTOKJIAIOB;

® OCBOEHHME METOAMKH MPETOo1aBaHUs XUMHH.

2. MecTto aucuuminnsl B ctpykrype QOII

2.1. Vuebnas mucummmHa b1.B.OJ[.2 «Teopernueckue OCHOBBI OpPraHUYECKOH XHMHUU
BXOJIUT B BAPUATHUBHYIO YaCTh MEXAUCHUIIMHAPHOTO npodeccroHanbHoro moayis OOIL

2.2. JlanHas mporpaMMa CTPOUTCS Ha IPEEMCTBEHHOCTH INPOTPaMM B CHUCTEME BBICILIETO
oOpa3oBaHusl M mnpefHasHaueHa g acnupantoB UpHUX CO PAH, nmpomenmux oOydeHue 1o
IIPOrpaMMe MarucTpoB WM CIIEHUATNCTOB, IPOCITYIIABIINX COOTBETCTBYIOINE KYPChl 1 UMEIOLINX
[0 HUM TOJOXKHUTENbHbIE OlleHKH. OHa OCHOBBIBAETCS Ha MOJIOXKEHUSIX, OTPAKEHHBIX B yUEOHBIX
IIporpaMMax yKa3aHHbIX ypoBHeW. [lnd ocBoeHMs [ucuuIuiHbl «TeopeTnueckne OCHOBBI
OpPraHMYECKON XUMHH» TpeOyloTCs 3HAHHUS W YMEHHUS, NPUOOpETeHHble OOydYarolUMUCT B
pe3ysbTaTe OCBOEHUS PpsAJia MPEIIECTBYOUINX JUCIUILIUH (pa3esioB AUCHUILINH), TAKUX Kak:

—OpraHuyecKas Xumus,

—(U3UKO-XMMHYECKHE METObI AHAIN3A,

—XHMMHSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHNH,

—(u3ndeckas XuMus,

—HEOpPraHUYECKask XUMMSI,



AQHAJTUTHYECKAsT XUMHUS,
KBaHTOBAsi XUMHUS,
CTPOEHHE BEIECTBA
XMMHUYECKast TEXHOIOTUS
2.3. IuctmmuimHa  «TeopeTndeckue OCHOBBI OPraHMYECKOW XUMHHM» HEo0XoAuMa MpU

IIOATOTOBKEC BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTBI aclypadHTa M IOATOTOBKE K CHA4e
KaHauaaTCKOIro 3K3aMCHa.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHMS U CHUTITHHBI

Hpouecc HU3YUCHUSA OUCHUIIIIMHBL ((TCOPGTI/I‘-ICCKI/IG OCHOBBI OpFaHH‘IGCKOﬁ XUMUU»

HarpaBjieH Ha (JOPMUPOBAHHE AJIEMEHTOB CICAYIOIUX KoMIeTeHIni B cooTBercTBUU ¢ OOII mo
HarpasieHuto nmoaroroBku 04.06.01 Xumuueckue HayKu:
Ilpogpeccuonanvnvie Komnemenyuu

>

BNajicHue 0a30BBIMHU MPEACTABICHUSIMH O TEOPETUYECKHX OCHOBAX OPTaHUYECKOW XHMHH,
MEXaHU3MaX OpPraHUYECKUX pEaKlUid, CTEPEOXUMHH, XHUMHHU 3JIEMEHTOOPTAHMYECKUX U
BBICOKOMOJIEKYIIpHBIX coequnuenuii (ITK-3).

[To oxoHYaHUM U3YyUEHUS TUCIMIUIMHBI ACTUPAHTHI JOJIKHBI:

3namep:

3aKOHOMEPHOCTU CTPOCHHUSI, METOJbI TMOJTYyYEHHUs, XUMHUYECKHE CBOWCTBA M OCHOBHBIC
HalpaBJEHUsT TPAKTUYECKOTO HCIOJB30BAaHUS  OCHOBHBIX  KJIACCOB  OPraHUYECKUX
COETUHEHUN,

TUTIOBBIE METOJIbI U COBPEMEHHBIC METOJOJOTUU OPTaHMYECKOTO0 CHHTE3a, MCIOJIb3yeMble
peareHThl U 000PyI0BaHHUE;

MEXaHU3Mbl XUMUYECKHX PEAKIHM B OPraHMYECKONM XUMHUH, NOAXOAbl U METO/Abl U3yUYEHUs
MEXaHU3MOB;

BIIUSIHUE CTPOEHUS HAa PEaKIMOHHYIO CHOCOOHOCTh M (PU3HKO-XMMHUYECKHE CBOMCTBA
OPraHUYECKHX COCIMHEHUH;

(GU3UKO-XMMHUYECKHE METOMAbl HCCIEIOBAHMS CTPOCHHS OpPraHMYEeCKHX COEAUHEHUH U
peaKuuii OpraHuyeCcKor XUMHH;

COBPEMEHHYIO MEPUOJUYECKYIO JIUTEPaTypy (PKypHaibl) U 3JEKTPOHHBbIE 0a3bl JaHHBIX IO
OpraHUYECKON XMMHH, METOJIbI TOMCKAa MHPOPMAIIIH O CBOMCTBaX M CUHTE3€ OPraHUYECKUX
BEILIECTB;

NPUHIUIIBI ~ TEOPETUYECKUX  PacYeTOB  CBOMCTB  OPraHMYECKUX  COEIMHEHUH,
TEPMOJIMHAMUYECKUX U KHHETUYECKHUX NTapaMETPOB PEAKLIMil B OpPraHUuYECKON XUMUH;

pOJIb U1 MECTO OPTaHMYECKOM XMMHHM B CHUCTeME (PyHIAaMEHTaIbHBIX XUMHUYECKHX HAyK U
MIPOU3BOACTBE COBPEMEHHON MHHOBAIIMOHHOMW MTPOAYKIIUH;

Ymems:

BI)I6I/IpaTB METOAbI U peaFeHTBI IS OCYHICCTBJ'IGHI/I?I HaHpaBHeHHOFO OpFaHI/I‘ICCKOFO
CUHTE3A;

MIPOBOJIUTH pa3jiejiCHUE PEaKIIMOHHBIX CMECEH, OMPEAesITh COCTaB U CTPOCHHUE MPOIYKTOB
PEaKIuii ¢ TOMOIIBI0 XUMHUECKUX U PU3UKO-XUMHUYECKHX METOJIOB,;

OCYHIGCTBJ'UITB IIOUCK MECTOI0B HOJ'Iy‘-IeHI/ISI nu CBOfICTB SHCMGHTOOpFaHI/I‘ICCKI/IX COC)]HHGHI/IIZ
C UCITOJIB30BaAHUECM COBpeMeHHBIX 633 JAHHBIX U ITOUCKOBBIX CUCTEM,

MPOBOJIUTH MOJICIMPOBAHNE XUMHUUECKUX PEAKIMA C UCIIOIB30BAHUEM IMOTYyIMIHUPUICCKUX
Y HEOMITUPUIECKUX KBAHTOBO-XMMUYECKHX METOJIOB;

Hmemv onvim:

IMJIaHUPOBAHUA U TPOBCACHUSA OPraHUYICCKOTO CUHTE34,

OYMCTKHU  OJIEMCHTOOPraHUYCCKHUX  BCIICCTB U I/I,Z[CHTI/I(bI/IKaHI/II/I HX CTPOCHUA C
HUCIIOJIB30BaAaHUEM XUMHNUYCCKHX U (bI/ISI/IKO'XI/IMI/I‘ICCKI/IX METOJ0B,



e MOJCIHMPOBAHUA  CBOKWCTB

BCIICCTB

U TapaMeTpoB

HCIOJBb30BAHNEM KBAHTOBO-XUMHNYECKUX METOIOB,

HalmMCaHUs HAYUYHBIX OTYCTOB, CTaTefI, IIPOCKTOB.

4. CTpyKTYypa M cofiep:KaHue y4eOHOH AUCHUIIIMHBI

OPraHUYEeCKUX pPEaKkUuh C

OO0mias TpyA0EMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHble eAnHUIbI (144 yaca).

4.1. CTtpykTypa M CUHIIIHHBI

Ne | HammeHnoBanue O06bem yueOHOM paboThl, U Bun
JUCLUTIIINHBI Bcero Bcero N3 aynuTopHbIX CamocT. | HTOrOBOro
aygutopH. | Jlekun. | JIa6. | ITpakt. | KCP | pabota KOHTPOJIS
1 | TeopeTuueckue
OCHOBBI 144 72 72 - - - 72 3auer
OpPraHUYECKON XUMUU
4.2. Coaepxanue JUCUMIIMHBI
4.2.1. Pazaesibl AMCHUIIIMHBI M BU/IbI 3aHATHIH
Ne HanmenoBanue Buibl yueOHoI paboThl U TPYIO0EMKOCTb, U DOpMBI TEKYILIETO
pa3aenoB U TEM Bcero | Jlekn. | Jla6 | [Ipakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 3aKOHOMEPHOCTH
CTpOEHUS U
pEeaKIMOHHOIO 9 4 ) ) 5 i VY CTHBIN TPYNIIOBOU
MOBE/ICHUS orpoc
OpraHMYECKHUX
COCTUHEHUH.
2 OCHOBHBIE TIOJIOKEHUS 9 5 ) ) 4 i Y CTHBIN IpynnoBon
KBaHTOBOI XMMUHU. oTpoc
3 Knaccudukanus . .
peaxiyii B 9 5 ) ) 4 i Y CTHBIN IpynnoBoi
OpPraHMYECKON XMMHHU. onpoc
4 Teopuu KUCIOT U 9 5 ) ) 4 ) VY CTHBIN TPYNIIOBOU
OCHOBaHUH. orpoc,
5 BnusiHne cpensl Ha . .
VY CTHBIN TpynnoBOH
CKOPOCTH U PaBHOBECHE 8 4 - - 4 - onpoc
OpPraHMYECKUX PEAKLINH.
6 Kapb6enueBbie HOHBI 8 4 ) ) 4 i Y CTHBIN TpynnoBOH
(kapOOKATHOHBI) onpoc
7 PanukanbHbIE TPOLIECCHI. 8 4 ) ) 4 i Y CTHBIN TpynnoBOH
oIpoc
8 Peakuun YcTHBIN TpynnoBoit
HYKJII€O(UIBHOTO 9 4 - - 5 - OIIpOC, PELIEHUE
3aMelIeHHUS]. 3a/1a4y
9 OnexTpopuiIbHbIC Y CTHBIN IpynnoBoi
peaKkiuu B 9 4 - - 5 - OTIPOC, PEIICHUE
OpraHUYEeCKON XUMUH. 3a71a4
10 | Peakuum 9 4 ) ) 5 i Y CTHBIN TPyNTIOBOMA
IIMMHUHUPOBAHHUS oIpoc




11 | Ilpucoeauuenue mo o o
VY CTHBIN TpyNIIOBOU
KpaTHBIM YTJIEPOJI- 8 4 - - 4 - onpoc
YIJIEPOJHBIM CBSI35IM

12 | HykneoduibHoe Y CTHBIN IpynnoBoi
MIPUCOCTUHEHHE K 8 4 - - 4 - OTIPOC, PEIICHUE
KapOOHHUIILHOH TpymIIe. 3a/1a4

13 | IleperpynmnupoBku B Y CTHBIN TPyNIOBOMA
KapOOKaTHOHHBIX 8 4 - - 4 - OIIpOC, PELIEHUE
UHTEpMeInaTax. 3aj1a4

14 | MonexynspHbie Y CTHBIN TPyNIIOBOU
peaKIHH. 8 4 - - 4 - orpoc

15 | CornacoBaHHbIe Y CTHBIN IpynnoBoi
peaKIuy. 8 4 - - 4 - onpoc

16 | JIBolicTBeHHAs
peakLunOHHAs . .
CIIOCOBHOCTE 1 YcTHBIH rpynmnoBoi
TayTOMEpPHUs ? > i i 4 ) Opoc
OpPraHUYeCKUX
COEIMHEHM.

17 | OcHoBBI (hOoTOXMMHUHU VCTHEI rpyNoBoOi
OpPTraHUYECKUX 8 4 - - 4 - orpoc
COEJIMHEHUH.

Bcero yacoB: 144 72 - - 72 -

4.2.2. Conepixanue pa3aeaoB AU CHUIINHBI
Ne | HaumenoBanue pasnena Coneprxanue paszena (TeMbl) Dopmbl
JVCIATUTHHBI IIPOBEICHUS
3aHATUI

1 | 3akoHOMepHOCTHU CoBpemeHHblE TpeAcTaBieHuss o npupone | Jlekuuwy,

CTPOEHUS U XUMHAYEeCKOM  cBsi3u.  Tumbel  cBsA3e B | CEMHHApBHI,
PEeaKkLHOHHOTO opranuuyeckoil xumuu. ['MOpuaM3alyss aTOMOB | CaMOCTOSITENIbHAS
MOBEJICHUS yriepoja M a3oTa. ODIeKTpoHHbIE 3(dexThl. | paboTa
OpraHUYECKUX DNeKTpOOTPULATENILHOCTD aTOMOB u
COCIMHEHU. 3aMECTUTEINIEH.

[lonsitTne o koHdopmauuu Mosekyinbl. CBs3b

KOHpOpMAllUM U PEaKIMOHHOH CHOCOOHOCTH.

[Ipuannn  Kepruna-I'ammera. HomeHnkiatypa

TEOMETPUUECKUX  HM30MEpPOB. ODHAHTUOMEPHS.

AcuMmmerpust W XHpanbHOCTh. HomeHnkiatypa

ONITUYECKUX aHTUNOAOB. HeyriepoaHsie aTrombl

KaK IIEHTPBl XUpanbHOCTH. CIOCOObI MONTy4YeHUs

U pa3JesieHus] SHAHTHOMEPOB.

2 | OcHOBHEBIE MTOJIOKEHHSI | ATOMHBIE U MOJIEKYIsipHbIe opOuTanu. [lonsrue | Jlekuuw,
KBaHTOBOH XUMHH. 0 MOJYSMIHMPUYECKUX METOJaX, OCHOBAHHBIX Ha | CEMHHAPBHI,

npudmokennn Xaptpu-®oka (MNDO, AMI, | camocTodTenbHas
PM3 wu gp.). Memoowr ab initio. Teopus | pabora

BosmyuieHuir MO. Ilonsitue o pe3oHaHce B
KJIACCUYECKOW M KBaHTOBOM xumuu. IIpaBuio
XIOKKeEII. Me3onoHHbBIE COCTUHEHUS.




ApPOMaTHYHOCThH C AHTUAPOMATUYHOCTb.

Knaccudukanus Knaccudukanus peaknuii mo tumy obpazoBanus | Jlekmuu,
peakuuii B U pa3pblBa CBA3EH B IMMUTUPYIOLLEH CTaJHUH, IO | CEMUHAPHI,
OpraHWYEeCKOM XUMUHU. | TUIIy peareHTa M 10 COOTHOIICHHI0 YHCIA | CAMOCTOSITEIbHAsS
MOJIEKYJl peareHToB U TNpoAyKToB. Teopus | pabora
IIEPEXOTHOTO COCTOSIHHSI. Kunernueckue
YpaBHEHUsI OCHOBHBIX THUIIOB peakuuil. Meron
CTallMOHAPHOT'O COCTOSIHUS (mpuHIMI
Bbonenmreiina). [Toctynar X3MMOHA.
Koppensiimonnsie ypaBHEHUS, MPUHIUTT
JUHEWHOCTH CcBOOOAHBIX dHepruii ['mbOca.
VpaBuenuss Tammera wu Tadta. Ilpunnun
KMKO u ero o6ocHOBaHHWE Ha OCHOBE TEOPHUH
Bo3MyeHuid MO.

Teopuu kucnor u Kucnotet bpencrena u Jletouca. KucnotHo- | Jlekuuu,

OCHOBaHUH. OCHOBHOE paBHOBECHE. ITonsTne pH. | cemunapsl,
Kunernueckas u TEPMOJIMHAMHYECKAs | CAMOCTOSITEIbHAS
KHCIIOTHOCTh. YpaBHeHue bpencrena. [Tocrymar | pabora
l'ammera. [Ipuanun )KMKO u ero o6ocHOBaHMe
Ha OCHOBE Teopuu Bo3myuieHnit MO.

Bnusgnaue cpensl Ha Knerounsnii  a¢dexr. Bomopoanas  cBsa3b. | Jlekuuu,

cKopocTH U paBHOBecue | Knaccupukanmus ©U  MmKadbl  [MapaMeTpoB | CEMHUHApHI,

OpraHUYECKUX pacTBOpUTENIed. YpaBHEHUs YUHCTEHHAa U | CAMOCTOSITENIbHAs

peaKuHnii. I'pronBanppa,  Konmens-lITanpma. Bnusinue | pabora
accollMalid HMOHOB HAa HX PEaKUUOHHYIO
CcrocoOHOCTh. YpaBHeHue Axkpu. MexdasHblit
karanu3. KpayH-3¢upsl, KpUntaunibl, MOAAHIIBI,
KaTtanu3aTopbl MexdazHoro neperoca. [lonsarue
0 CYIpaMoJIEKYJISIPHON XUMHH.

Kapb6enuensle cuctembl | ['eHepanuss kapOOKaTHOHOB B pacTBopax U B | Jlekmuw,

U KapOOKaTHOHBI. razoBoii  (aze. BnusHHME CTPYKTYpPHBIX U | CEMHHApBHI,
COJIbBATAIMOHHBIX (DAKTOPOB Ha CTAOMIHBHOCTH | CAMOCTOSATEIbHAS
kapOokaTnoHoB. KapGenbl. CunrierHoe u | pabota
TPUIUIETHOE COCTOSIHME KapOeHOB. MeTosl
reHepaluu KapOE€HOB W HX HCIOJIb30BaHHE.

Hutpensl, ux reaepanusi, CTpOCHHE W CBOMCTBA.

PanuxanbHbie Meroasl TE€HEPUPOBAHUS paaukanos. | Jlekuuu,

IIPOLIECCHI. DIIEKTPOHHOE CTPOEHHE u (bakTopbl | cEeMUHApHI,

cTabunm3anuu CBOOOJHBIX pATUKaIoB. THIBI | cCAaMOCTOSTENbHAS
CTAaOWIBHBIX CBOOONHBIX panukanoB. OCHOBBI | paboTa
merogoB OIIP u XIIA. Katuon- u aHuon-
panukainsl. KoMIuiekcel ¢ mepeHocoMm 3apsiia.
PanukanbHble W HMOH-paJiMKajbHbIE pEaKIHUU
MPUCOCTUHECHHS, 3aMeIIeHUS u
NMUMHUHUPOBaHUS. HTUOUTOPBI, HMHUIIUATOPHI U
MIPOMOTOPBI LIEMHBIX peakuuid. Penokc-peakium.
DJIEKTPOCUHTE3 OPTraHUUECKUX COCAMHEHUMN.

Peakuuu HyxneodpunsHnoe 3amemenne B amudparuyeckoM | JIekuu,

HYKJICO(UITHHOTO psany. BnusHue cTpykTyphl cyOcTpara M | CEMHHApBI,

3aMEILEHHUS. MOJISIPHOCTA ~ PacTBOPUTENSL HA CKOPOCTH H | CAMOCTOATEIbHAA
MEXaHHM3M peakinuu. AHXUMEpPHOe COAeHCTBHE U | paboTa

CHHapTeTH4ecKoe yckopenue. Koppensimonasie




ypaBHenust CysiiHa-CkoTTa u DaBapica.
HykneodunpHoe 3amMemnieHue TMpH  KPaTHOM
YIIEpOI-yriIepOJHON CBA3M U B apOMATHUYECKOM
snpe. TunuuHble MEXaHU3MBI HYKJICO(DUIHLHOTO
3aMelIeHus y Sp2-TUOPUIHOTO aToMa Yriepoja.
Bunnibsblii  kaTuoH. KaTtanus nepexoaHbIMU
MeTaJulaMH. HyxneodunsHoe 3aMelIeHIe
BOJIOpOJa (BuKapuo3HOE 3aMeIleHHE).
Kommiiekcer Meiizenreiimepa. HykneodunbHoe
3aMEIICHHE B AapOMATHYECKUX TeTePOIUKIIAX.
Kune-3amernenue.

9 | DaekTpodunbHBIC Mexanausmel  3amemenuss  Sgl, Sg2,  Sgl. | Jleknun,
peakuuu B HyxneodunbHblii  KaTanu3 3JIEKTPOPHIBHOTO | CEMHHAPBHI,
OpPraHMYeCKON XMMHH. | 3aMelIeHusl. BiusHUe CTPYKTYpHl cyOcTpara M | caMOCTOSTENbHAs

3¢ eKToB cpeabl Ha CKOPOCTh M HalpaBlieHHe | paboTa
peakuuii. IIpaBuma  opueHTammum W UX
MOJIEKYJISIPHO-OpOUTaIbHAS MUHTEPIIPETALNS.
OnexTpouiabHOE 3aMEeUIeHHE JPYrux TpyIIIl,

KpoMme BOZIOPOJA. Hrnco-3amerenue.
Kunernueckue n3otonusie 3 (eKTo.

10 | Peakuuu Mexanuszmbl reTepOIUTUYECKOTO | JIeKuu,

AIIMMHUHUPOBAHUS NMMHUHUAPOBAHMUSL. CrepeoanieKTpOHHbIE | CEMUHAPBI,
TpeboBaHus M cTepeocnenupuuHocTs npu E2- | camocrosTenbHas
AIIMMUHUPOBAHUH. Tepmuueckoe cHH- | paboTa
NMMHHHAPOBAHHUE.

11 | Ilpucoenunenue no OnexrpodunbHoe mnpucoeanHenue. CunbHble U | Jlekuuwy,
KpaTHBIM YTJIEpO.I- crabble AIIEKTPOUIIBI, MEXAHNU3M U | CEMUHAapBI,
YIJIEPOIHBIM CBSI3IM CTEpEOXHMMHUSl  TNPUCOECTUHEHHS, PEruo- U | CaMOCTOSTENIbHAS

cTepeocesleKTUBHOCTh peakuuil. [Ipucoenunenue | pabora
K comnpsbkeHHbIM cuctemaMm. HyxkineodunsHoe
MPUCOEANHEHHE M0 KpaTHbIM cBsizAaM  C=C.
Peakuust Muxasnsa. AHMOHHas NOJIMMEPU3ALNS
oJie(rHOB.

12 | HykneodumsHoe Peakuyu  xapOOHWIBHBIX  coeiMHEeHHUH ¢ | Jlekuun,
IIPUCOEANHEHNE K HyKJIeo(uaamMu, B TOM 4ucie ¢ KapOaHHMOHAMHM, | CEMHHAPBHI,
KapOOHWJIBHOM TPYIIE. | METAUNIOPraHUYECKUMU peareHTaMu. Peakuus | camocTosTeabHas

Aupu. MexaHusM 3TepupHUKAMM KUCIOT U | paboTa
IIOJy4YEeHHUE aueraiei. Hykneodunsaoe
MPUCOEANHEHUE K ajbJ- W KETUMUHAM H
KapOOHMI-UMMOHHUEBBIM  HOHaM  (peakius
ManHuxa).

13 | [eperpynmupoBku B Knaccudukanus MeperpynnupoBok: | Jlexknuu,
KapOOKaTHOHHBIX MMHAKOJIMHOBAs " PETPONMHAKOIMHOBASL, | CEMUHAPBHI,
UHTEpMeuaTax. neperpynnupoBKa JlembsiHOBa. | caMOCTOATEIbHAS

[IeperpynnupoBka Barnepa-Meiiepseiina. | pabota
[IeperpynnupoBku ¢ MHrpanuen K aToMy as3ora
(T'o¢pmana, Kypumyca, bexmana). Peakuus
baitepa-Bwurepa.

14 | MonexynspHble uc-Tpanc-uzomepusanus, pacmag Mojekys, | Jlekuuu,
peaxkuuu. pa3MbIKaHue UKI0B. KoapKTaTHbBIE peakInu. CEMMHApBHI,

CaMOCTOSITENIbHAS

pabora




15 | CoracoBanHbIe Konnemmms COXpaHEHUs opOutanpHO | JIeknuu,

peaKkuuu. cuMMeTpun U mpaBwia Bynsopaa-I'opmana. | cemunapsl,
DNEKTPOUUKINYECKHE PEaKIMu, CUTMATPOIHBIE | CAaMOCTOSTEIbHAS
neperpynnupoBky. llepunukiudeckue peaxknuu | pabota
(2+2) w  (2+4)-umxnonpucoeauHeHus. 13-
JUIOJISIPHOE LIUKJIONPUCOEANHEHHUE.

16 | JIBoiicTBeHHas [IpoToTpomnHbie u curmarpornssie | Jlexkuuu,
peaKLuOHHAas neperpynnupoBku. [Ipasuno Kopubimtoma. Kero- | ceMunapsi,
CIIOCOOHOCTH U €HOJIbHOE paBHOBecwe. HuTpocoenvHeHUs U | caMOCTOSITENbHAS
TayTOMEPHUS HUTPOHOBBIE KHCJIOTBI, HUTPO30COCIMHEHHUS H | paboTa
OpraHUYECKUX OKCUMBI. MeTamioTponus
COCIMHECHU.

17 | OcHoBbI poTOXUMUU CuHrnerHole W  TPUIUIETHBIE  cOCTOsHUSA, | Jlekuuwy,
OpraHUYECKUX ¢ryopecueHus u dochopecrennus, | ceMUHAPEI,
COETMHEHUH. MHTEepKOMOWHAIIMOHHAsE KOoHBepcHs. OCHOBHBIE | CAMOCTOATEIbHAS

TUNBl  (poToXMMuYeckux peakuuid. SIBneHue | pabora
(hoToxpomm3Ma.

5. O6pa3oBare/ibHbIe TEXHOJOTHHI

1. AkTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH: JICKIIH, CEMHUHAPHI U PAKTUIECKHUE PAOOTHI.

2. ConpoBo:/JIeHHE JEKIMI BU3YyaJIbHBIMU MaTepUallaMi B BUJIE CJIAiiI0B, TOATOTOBJIEHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUH, NIPOEHUPYEMBIX Ha D3KpaH C
IIOMOILBIO BUAECOIPOEKTOPA.

3. IlpoBeneHre mpakTHUeCKHMX paboT B JabopaToOpHsiX, ydacTHe OOyJaroIIuXcs B HAyYHOU
pa0oTe U BBIIOJIHEHNUH HCCIIEI0BATENbCKUX MPOEKTOB.

4. Ucrnonp30BaHKE CIIENMAIBHOIO MPOrpaMMHOrO obecrieueHus: U MHTepHET-pecypcoB ais
00y4eHHs B X0/i€ MPAKTUYECKUX U CAMOCTOSATENIbHBIX paboT.

6. YueOHO-MeTOANYeCKOE 00ecTIeYeHne CAMOCTOATEILHOH Pa0doThl ACIIUPAHTOB.

Bunsr camoctosTenbHON paboTHI:

B JIOMAaIlTHUX YCIIOBUAX, B YUTAJILHOM 3ajie OMOIMOTEKH, Ha KOMIIBIOTEpaX C JOCTYIIOM K
0azaM naHHBIX W pecypcaM HHTepHeT, B Ja0opaTopusix € JOCTYIOM K JabopaTOpHOMY
000pYIOBAaHUIO U TIPUOOPAM.

CaMocTtosiTenbHass paboTa MOAKPEISeTCs y4eOHO-METOIUYECKHUM U HH(POPMAIIMOHHBIM
oOecrieueHreM, BKIIFOYAOIIUM YYEOHUKH, y4eOHO-METOIUYECKHE IMOCOOMs, KOHCIEKTHI JIEKIIHH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcbl MHTepHeT.

7. O eHOYHBIE CPeICTBA /I TEKYIIero KOHTPOJIA YCIeBaeMOCTH, IIPOMeKY TOYHOI
aTTeCcTAalMHU 10 HTOraM OCBOCHHS IUCHUILTUHbI

Llenp KOHTpOJdS - mMoNyuyeHHe HHGPOpPMAIMU O pe3ylbTaTax OOY4YEHHS M CTEMEeHH HX
COOTBETCTBHS pe3ysbTaTaM 00yUeHUsI.

7.1. Tekymuii KOHTPOJIb
Texkymmii KOHTPOJb YCIIEBAa€MOCTH, T.€. MPOBEPKAa YCBOEHHUS Y4eOHOro Mmarepuaia,
PETYJIAPHO OCYILECTBIsIEeMasi Ha NMPOTSHKEHUM ceMecTpa. TeKylui KOHTPOJb 3HAHWU ydaliuxcs
OpPraHM30BaH Kak yCTHBIN IpynnoBoii onpoc (YI'O).
Texymas camocrosTenpHas paboTa acnupaHTa HalpaBieHa Ha YriyOJleHHe M 3aKpelsieHHue
3HaHUH, U pa3BUTHE IIPAKTUYECKUX YMEHUHN aCIIUPAHTA.




7.2. IlpoMeskyTOUHAA aTTeCTALMSA
[IpoMexxyTouHasi arrectaius OCYIIECTBISAETCS B KOHIIE CEMECTpa M 3aBEpIIACT U3yUYCHHE
JUCHUIUINHBI « TeopeTnyeckue OCHOBBI OpraHu4ecKor XxumMmumny». @opma arrectauuu — 3a4er.

KOHTpOJ’[LHLIe BOIIPOCHI K 32a49€TY:

3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO ITOBEACHMSI OPraHUYECKUX COEIMHEHUI

CoBpeMeHHbIC MPEACTaBICHUS O MPUPOJE XUMUUECKON CBSA3U. THUIBI CBS3€H B OPraHUYECKOM
xuMud.  ['mOpuamsanust  aToMOB  yrjepoja M a30Ta.  OJEKTPOHHBIE 3 (EKTHI
DNEeKTPOOTPUIATEILHOCTh aTOMOB U 3amectuteseil. [lonstue o konpopmanuu mosuexkynsl. CBA3b
KoHpopManuu © peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
TF€OMETPUYECKUX H30MEpOB. ODHaHTHOMepHs. ACHUMMETpUss U XUpalbHOCTh. HomeHkiatypa
ONITUYECKUX aHTUIOJO0B. HeyriepoaHbie aToMbl Kak HEHTPbl XHpaIbHOCTU. CrIOCOOBI OTY4YEeHUs U
pas3/eneHrs YSHAHTHOMEPOB.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMUU
ATOMHBIE W MOJICKYJSIpHBIE opOutanu. [loHATHE O MOTYIMIUPHUUYECKUX METOJaX,
OCHOBaHHBIX Ha mpubmmbkeHuu Xaptpu-Ooka (MNDO, AM1, PM3 u nap.). Metoasl ab initio.
Teopus Bo3mymenuit MO. [lonarue o pe3oHaHCe B KJIACCUYECKON M KBaHTOBOW xumuu. [IpaBuio
XroKkensi. Me3ouoHHbIEe COeIMHEHHS. APOMAaTUYHOCTh C AHTUAPOMATUYHOCTb.

Knaccugukaius peakiuii B opraHn4eckoil Xummun
Knaccudpukanusa peakuuii mo Tumy oOpa3oBaHMS W pa3pblBa CBSI3€H B JIMMHUTHPYIOLIEH
CTaJ1H, [0 TUITy PEareHTa U MO COOTHOILIEHHUIO YHCIIa MOJIEKYJ PEareHTOB U MPOAYKTOB. Teopus
[IEPEXO/IHOTO COCTOAHMA. KuHeTuueckue ypaBHEHUS OCHOBHBIX THUIIOB peakuui. Meton
cTaMoHapHoro cocrosHus (mpunuun boaenmreiina). Iloctynar Xsmmonpaa. KoppensunoHHble
yYpaBHEHHUsI, IPUHILIUII JTUHEHMHOCTH CcBOOOIHBIX Hepruil ['mO6ca. YpasHenus 'ammera u Tadra.
[Mpuammn XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3mymieHuit MO.

Teopuu KUCIOT U OCHOBAHUM
Kucnotet bpencrena u Jlbtonca. KucnmotHo-ocHoBHOe paBHOBecue. llonsitue pH.
Kunernueckass 1 TepMoauHaMuuecKasi KUCIOTHOCTh. YpaBHeHue bpencrena. Ilocrynar ["ammera.
[Mpunnun XKMKO u ero o6ocHOBaHUE HAa OCHOBE TeOpuH Bo3MytieHuit MO.

Bnusinue cpenbl Ha CKOPOCTH M pABHOBECUE OPTaHMYECKUX PEAKIUI
Knerounsnii >ddexr. Bomopoanas cBs3p. Kriaccudukamus u  mkaiasl apameTpoB
pactBopureneil. YpaBHeHusi YuncrteiHna u ['pronBanbpiaa, Konnens-ITansma. Binsinue acconmanun
MOHOB Ha WX PEaKIMOHHYIO CIIOCOOHOCTh. Y paBHeHHe Akpu. MexdazHblii katanus. KpayH-a¢upsi,
KPUIITAH]IbI, TOJAHBI, KaTalu3aTopbl MexdazHoro mepeHoca. [loHsTHE O CcympamoeKyIspHOM
XUMUHU.

KapOenueBsie cucteMbl 1 KapOOKaTHOHBI
I'eneparuss kapOOKaTHOHOB B pPAacTBOpax M B ra3oBoil (asze. BiusHue CTpyKTypHBIX U
COJIbBATAIlMOHHBIX (DAKTOPOB Ha CTaOMIBHOCTH KapOokaTHOHOB. KapOenbl. CuHIIETHOE W
TPUILIETHOE COCTOSTHME KapOeHOB. MeTobl reHepanuu KapOeHoB U UX UCIoJIb3oBaHUE. HUTpeHsl,
UX FeHepalus, CTPOEHUE U CBOMCTBA.

PanukanbHbie poueccsl
Metoapl TeHEpUPOBAHUS PATUKATIOB. DJIEKTPOHHOE CTPOCHHE W (PAKTOPHl CTAOWIIM3AINH
CBOOOIHBIX pauKaioB. THUITBI CTAOMIBHBIX CBOOOTHBIX paaukanoB. OcHoBel MeTooB DIIP u XITA.
Katnon- u annon-pagukansl. Kommiaekcsl ¢ nepeHocoM 3apsia. PagukanbHble U MOH-PAAUKAIbHBIC



pcaknuu MTOpUCOCAUHCHHA, 3aMCIICHUA W JSJIMMHUHUPOBAHUA. I/IHFI/IGI/ITOpBI, HHULUATOPBI U
IIPOMOTOPEI LICITHBIX peaKHHﬁ. PeI[OKC'peaKHI/II/I. :‘)HeKTpOCI/IHTC?» OpPraHn4CeCKHuX COGHHHeHHﬁ.

Peakiun Hyki1€0(pUIBHOTO 3aMELCHUS

HykneodunsHoe 3amemienne B anudarudyeckoM psny. BiusHue cTpykTypsl cyOcTpaTta u
HOJIIPHOCTU PACTBOPUTENST HA CKOPOCTH M MEXaHM3M peakluu. AHXHMEpHOE COJEHCTBHE U
cuHapreTuueckoe yckopenue. Koppendaunonnsie ypaBHeHus CysiiHa-Ckorra u  DnBapaca.
HykneodunpHoe 3amelieHre nIpyu KpaTHOM yriaepoJ-yriepoaHOl CBA3M U B apOMaTHYECKOM sJIpe.
Tunuyable MeXaHW3Mbl HYKJICO(DUIBHOTO 3aMelIeHHs y Sp2-THOPHIHOTO aToMa Yriepoja.
Bununbselii katnod. Karanns nepexonnsiMu Metaiamu. HykneoduiibHoe 3aMereHne Bo1opoJia
(BukapuosHoe 3amemieHue). Kommiekchl Meizenreiimepa. HykneodunsHoe 3amernenue B
apoMaTudeckux rerepouukiax. Kune-zamerenue.

DnexTpoduIbHbIe PEAKIMH B OPraHU4eCKONH XUMUU
Mexanm3mbl 3amenieanst SE1, SE2, SEi. HykneodunpHbIA KaTamu3 371eKTPOQHIEHOTO
3amerieHus. BiausiHue cTpykTyphl cyOctpata M 3(h(EKTOB cpeabl Ha CKOPOCTh W HAIPaBICHHE
peaknmii. [lpaBuia  OpuEHTaMM W WX  MOJEKYJSIpHO-OpOWTANbHAs  MHTEPIIPETAIHS.
OnexTpoduabHOE 3aMelleHUe APYTuX rpymm, KpoMme Bogopoaa. Mmco-3amenienne. Kunernueckue
M30TONHBIE () (HEKTHI.

Peaknuu 3nuMuHUpPOBaHKS
MexaHu3Mbl TETEPOTUTHUYECKOTO SIUMHUHHUPOBaHUA. CTepeodreKTpOHHbIE TpeOOBaHUS U
crepeocnennpuunocTs npu E2-3numunnpoBanuu. TepMuueckoe CUH-3IMMUHUPOBAHHE.

IIpucoenMHEHUE MO KPATHBIM YIVIEPOA-YIJIIEPOIHBIM CBA3SIM
OnexkrpodunabHoe mpucoenuHeHne. CuibHbIE U cialble 3NEKTpO(UIBI, MEXaHU3M U
CTEPEOXUMUSl TIPUCOECAVHEHUS, PETHO- M CTEPEOCENEKTUBHOCTh peakumil. IIpucoenunenue x
CONpsDKEHHBIM cucteMaM. HykneodunbHoe nmpucoenuHeHue no KpatHeiM cBszsiM C=C. Peakuus
Muxasis. AHHOHHAs OJIMMepHU3alus 0J1e(hUHOB.

Hyxneo¢unbHoe nprcoeanHeHnEe K KapOOHUIBLHOM TpyIIe
Peakiun kapOOHWIIBHBIX COEAMHEHHUI ¢ HykieopuiamMH, B TOM 4YHciIe ¢ KapOaHHOHaMH,
METAIJIOPraHUYECKUMHU peareHTamu. Peaknus AHpu. MexaHusM stepudukaniu  KUCIOT U
noinydyeHue aneranedl. HykneopuinbHoe NpuUCOEIMHEHHE K ajbjJ- U KETUMHUHAM M KapOOHUii-
MMMOHMEBBIM HOHaM (peakuusi MaHHuXa).

[leperpynnupoBku B KapOOKaTHOHHBIX HHTEpMEIHAaTaxX
Knaccudukanus NEepErpynIupOBOK: IIMHAKOJIMHOBAs u PETPOIMHAKOINHOBAS,
neperpynnupoBka JlempsHoBa. [leperpynnupoBka Barnepa-Meiiepseiina. [leperpynnupoBku ¢
murpanueit k aromy azora (I'opmana, Kypunyca, bekmana). Peakuus baiiepa-Bunnurepa.

MorekyssipHble peakliuu
Huc-Tpanc-u3omepu3zaius, pacnaj MOJeKyJl, pa3MblkaHue HUKI0B. KoapkTaTHble peakiui.

CormnacoBaHHbIE pPEaKIIUH

Konnenmust coxpaHeHuss oOpOHWTanbHOW CHUMMETpUM W mpaBwia Byneopna-I'odmana.
DNEKTPOIMKINYECKHE PEaKIMK, CUTMATPOITHBIC MEPEerpynmupoBKU. [lepurukinyeckue peakiuu
(2+2) u (2+4)-uuxnonpucoenuHenHus. 1,3-IUMONIpHOE TUKIONPUCOSTMHEHHE.

JIBoliCcTBEHHAs peaKIIMOHHAS CTIOCOOHOCTh M TAyTOMEPHUSI OPTAaHHMYECKUX COSAMHEHUIN

[IporoTponHbie U curMarpomnHbie neperpynnupoBku. [Ipasuno Kopu6mroma. Kero-eHonbHOE
paBHOBecue. HHTpOoCOeIMHEHHMSI WM HUTPOHOBBIE KHCIOTBl, HHUTPO30COCIUHEHHUS M OKCHUMBI.
Meramiorponus.



OcHOBBI (HOTOXUMHH OPTaHUIECKUX COCTUHEHUI

CuHTIIETHBIE ¥ TPUIUICTHBIE  COCTOSIHHSA,  (QuyopecueHnus u  ¢pochopecieHnus,
WHTEpKOMOWHAIMOHHAs KoHBepcHs. OCHOBHBIE THIBI (OTOXMMHUYECKHX peakiuil. SIBieHue
dhoToxpomm3Ma.

10.

8. YueoHo-MeTOo1MYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTNIHHbI

OcHoBHas1 JiuTEpaTypa

Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaboparopus 3Hanuii, 2014. — 567 c.
Peyros, O. A. Opranunueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaGoparopus 3Hanwuii, 2014. — 623 c.
Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunom. JIaGoparopus 3Hanwuii, 2014. — 544 c.
Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Byrun
— M.: bunom. JIaGoparopus 3Hanuii, 2014. — 726 c.
Cwmut, B. A. OCHOBBI COBPEMEHHOT'O OPraHMYECKOT0 CHHTe3a. YueOHoe mocodue / B. A.
Cwmur, A. . luneman. — M.: bunom. JIaboparopus 3uanuii, 2014. — 750 c.
Tutne, JI. lomuHo-peakuuu B opranmdeckom cuatese / JI. Tutne, I'. bpame, K. 'epuxke;
niep. ¢ anri. — M.: bunom. JIaboparopus 3nanwuii, 2010. — 671 c.
Tpasens, B. ®@. Oprannyeckast xumusi: yaeoHoe mocooue s By3oB: B 3-ex 1. T. 1 / B. .
Tpaeens. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 368 c.
Tpasens, B. ®. Oprannyeckast xumusi: yaeOHoe mocooue s By3oB: B 3-ex 1. T. 2 / B. @.
TpaBens. — M.: bunom. Jlaboparopus 3nanuii, 2014, — 517 c.
Tpasens, B. ®. Oprannyeckast xumusi: yaeoHoe nocooue 1j1st By3oB: B 3-ex 1. T. 3/ B. .
Tpasens. — M.: bunom. JlaGoparopus 3Hanmii, 2014. — 388 c.
Onpmen6poiix, K. Metamnooprannueckas xumus / K. DnpmenoOpoiix. — M.: bunowm.
JIaGopartopus 3Hanui, 2014. — 750 c.

JonosHuTeILHASA JUTEpPaTypa
Adanacoes, b. H. ®uznueckas xumus / b. H. Adanacwes, FO. I1. AxynoBa. — M.: Jlans,
2012. — 464 c.
babkun, B. A. buomacca JHUCTBEHHMIBI: OT XMMHYECKOTO COCTaBa JI0 MHHOBAIMOHHBIX
nponyktoB / B. A. ba6kun, JI. A. OctpoyxoBa, H. H. Tpodumosa; otB. pen. A. A.
CemenoB; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3a-so CO PAH, 2011.
—236c¢.
bapeimok, B. T1. Bezaecyuuii xuBoTBOpHBIN KpeMHMiA; MoHOorpadus / B. I1. bapsimok, M.
I'. Boponkos. — Upkyrck: UpI' TV, 2014. — 276 c.
Bopoukos, M. I'. ['eHe3uC 1 3BOJIIOLHS XUMUU OPTAHUYECKUX COCTMHEHUN FEPMaHHUs, 0JIOBa
u ceuHIa / M. I'. Boponkos, K. A. A63aeBa, A. 0. ®enopun; UplX um. A. E. daBopckoro
CO PAH. — HoBocubupck: Akanemuueckoe uza-so «l'eox», 2012. — 214 c.
Boponkos, M. I'. O xumuu u xu3zau: 70 et uaeu, uccienoBanuii u ceepmenuii / M. T.
Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: AkageMudeckoe u3z-
Bo «I'eow, 2014. - 410 c.
Boponxkos, M. I'. Cunanonsl. OT 3¢heMepoB K MOHOMEpPaM, OJIUToMepaM U noaumepam / M.
I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®asopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3n-so «I'eo», 2014. — 142 c.
I'ono6okosa, T. B. HekonneHncupoBaHHbIe BUITMHAIBHBIE TPUA30JIbl: ciipaB.mocodue / T. B.
I'ono6oxkoga, JI. U. Bepemarun, P. I'. )Kutos, B. H. Kiwxuses; or. pea. A. U. CMupHOB. —
Wpxkyrek: UT'Y, 2012. - 133 c.
Ioncansec, K. Hanoctpykrypsl B 6uomenumunae / K. T'oncansec, K. XamsOeprranr, K.
Jlopencun, JI. Haup — M.: bunowm. JIaboparopus 3nanmii, 2013. — 520 c.
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['opmikos, B. U. OcHoBbl ¢usnueckort xumuu / B. U. T'opmkos, N. A. Ky3nenos. — M.:
bunowm. Jlabopartopust 3nanuii, 2014. — 407 c.
I'ycaposa, H. K. Xumus anerunena: Hosole rnasel / H. K. I'ycapoBa, A. 1. Muxanesa, E.
1O. lImunar, A. I'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
XKayen, XK. buomeramiooprannueckas xumus / JK. XKayen. - M.: bunom. JlaGoparopus
3HaHui, 2015. — 496 c.
Wnuen, 3. OcHoBBI opranuveckor crepeoxumun / . Wnmen. — M.: bunom. Jlaboparopus
3Hanuii, 2014. — 703 c.
Knenun, B. . Beicokomonekynsipasie coeaunenus / B. U. Knenun, U. B. ®enycenko. —
M.: JIanb, 2013. - 512 c.
KoBanenko, JI. B. buoxuMuueckre OCHOBBI XMMHM OHOJIOTMYECKH AKTHBHBIX BEILECTB:
yuebnoe nocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopwus 3uanuii, 2014 — 229 c.
Jlay, A. K. Hano- u 6uoxkomnosutsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanu#, 2015. — 392 c.
Hocoga, 3. B. ®ropcoaepxkamue a3unsl U 6en3asunbl / 3. B. Hocosa, I'. H. Jlunynosa, B.
H. Yapymmun, O. H. Uynaxun. — EkarepunOypr: YpO PAH, 2011. —455 c.
Peoxonkos, /1. 1. Hanomatepuansr: yue6Hoe mocodue / /. Y. Pepkonkos, B. B. JIésuna, .
JI. A3unzurypu. - M.: bunom. JIabopatopus 3uanuii, 2014. — 365 c.
CemenoB, A. A. buonorndeckasi akTHBHOCTh IPUPOAHBIX coequHennii / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunsBepcreiin, P. CnekrpoMerprueckas WISHTU(PUKANNUS OPTaHUYSCKUX coeauHeHwid / P.
CuunbBepcereiin, @. Beocrep, [. Kumi. — M.: bunom. JlabopaTopus 3nanuii, 2014, — 557 c.
ConpnarenkoB, A. T. IlecTuiuabl U peryasTOpbl pOCTa: MPUKIIAJAHAS OpraHUYecKast XUMUs /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopus 3HaHui,
2014. - 223 c.
Crapoctun, B. B. Marepuansl 1 MeToJpl HAaHOTEXHOJOTHH: yueOHoe mocobue / B. B.
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10. BooksShare.net HekoMMepUeckas IeKTpOHHas: OMOIMOTEeKa HAYYHOH JTUTEPaTyphI
http://booksshare.net/index.php?id1=4&category=chem

9. MarepuajibHO-TeXHHYECKOE oDecriedeHne T CHUTTUHbI

Jly11 ocBOeHUS MPOrpaMMbl 0OYUYEHHSI U JUIsl BBIMIOJIHEHHS] HAyYHO-HUCCIIe10BaTEIbCKIX paboT
0 TeMe IUCCEePTAllMU KaXKIOMYy AaclUpaHTy MpPeIOCTaBICHO WHIMBHIyaJbHOE pabodee MecCTo,
00Opy/IOBaHHOE  MPUTOYHO-BBHITSHKHOW  BEHTWISIMEH,  BOJONPOBOJOM,  BOJOOTBEACHHUEM,
BO3AYXOBOJOM. [IpH BBHIMONTHEHUN KBATHU(PHUKAIMOHHBIX M IHCCEPTAMOHHBIX PAaOOT AaCIHPAHTHI
UMEIOT BO3MOXKHOCTh  HCIIOJIb30BaTh ~MAaTEpUAIbHO-TEXHUYECKUE CpelCcTBa  Jaboparopuii
(oprrexHuKa, pEaKTUBBI, PACXOJHbIE MaTepHaibl, JabopaTOpHAas TOCYla, HW3MEPHUTEIbHOE
o0opynoBaHue U [p.), a TaKXKe HUMEIOT JOCTyl K Joporoctodiemy obopynoBanuio MpUX u
Baiikanbckoro neHTpa kouiektuBHOro nonszoBanus CO PAH (mudposoii mynbTusaepusiii @ypobe-
cnektpometp AMP DPX-400, AMP-cniekrpomerp AV-400 dpupmsl Bruker Bio-Spin, xpomaTromacc-
cnekrpomerp GCMS-QP5050A ¢upmer SHIMADZU, wmmynbcubiii DIIP-cnextpomerp Bruker
ELEXSYS E580, undpakpacusiii @ypoe-cnekrpomerp [FS-25 dupmsr Bruker, UK-KP ®ypoe
cnekrpomeTpbl Varian u Vertex-70 ¢upmbr Varian, UV/VIS-cnektpomerp Lamda 35 ¢upmsr
Perkin Elmer, cnexktpodayopumerp LS55, wusrotoBurens Perkin Elmer, mnopomkossiit
madpakromerp D2 PHASER, monokpucrammmaeckuii audpakromerp D8 VENTURE u nap.) s
MPOBEJCHUS  KBAaHTOBO-XMMMYECKHX  PACUETOB  HMEETCS  BBIUHUCIUTENBHBIM  KIacTep
39I'/112I'6/14T6 u HEOOXOAMMOE TPOTPAMMHOE OOECTICUCHUE.
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