denepalibHOE TOCYAAPCTBEHHOE OI0IKETHOE YUPEKACHUE HAYKU
Npkyrckuii unctuTyT XuMun uM. A.E. ®aBopckoro CO PAH

PABOYAS ITPOTPAMMA JIMCHUTIJINMHBI
TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHHI

OCHOBHas oOpa3oBaTeibHasi IporpaMma MnoJAroTOBKH acClUpaHTa
no HarpasiieHnto 04.06.01 Xumnueckne Hayku,
VYpoBeHb BhICIIETO 00Opa30BaHUs

IMOATOTOBKHU HAYUYHO-TICAAIOTUUCCKUX KaAPOB B aCIIMPAHTYPC

KBamudukanus: Vccnenosarens.
[IpenonaBarenb-uccIe10BaTENb.

Hpkyrck 2016



Pabouass mporpamma cocTaBi€eHa HAa OCHOBaHMM (eJepanbHBIX TOCYIAPCTBEHHBIX
00pa30BaTeNbHbIX CTAaHJAPTOB K OCHOBHOM OOpa30BaTelNbHOW MpOrpaMMe BbICIIET0 00pa3oBaHUs
MOATOTOBKH HAyYHO-TIEIaTOTHYECKUX KaJapoB B acnupantype 1o HamnpasineHuo 04.06.01
XUMUYECKHE HAYKHU.

PABOYASA TIPOTPAMMA PACCMOTPEHA UM OAOBPEHA Ha 3aceganuum YueHOro
coeta Up1X CO PAH npotokon Ne 4 ot 24 mas 2016 1.

o AL
3aB. acUPAHTYpPOH K.X.H. To ot ¢/ - T.H. KomapoBa

1. Heau u 3a1a4u ydyeOHOH THCHHIINHBI

PaccmarpuBaemasi JUCHMIUIMHA SBISETCS O0s3aTEIbHOM B IOATOTOBKE AaCIHUPAHTOB,
obyuatomuxcs no npodumo 02.00.03 - Oprannyeckas XuMusl.

Hesn u3yyeHusi TUCUMIUVIMHBI TIpHOOpeTeHne (HyHIAMEHTAIBHBIX 3HAHUN M MPAKTHYECKUX
HABBIKOB, HEOOXOAUMBIX AJIsi MPO(EeCCHOHATBHON HAyYHO-UCCIIEeI0BATENbCKOM, NHHOBAIIMOHHOW U
00pa3oBaTENbHON JESITEIHLHOCTH B OOJIACTH OPTaHUYECKON XMMHUHU M B CMEXKHBIX 00JacTAX HAYKH,
dbopmupoBanue o0OoOmarONIel TeopeTuyeckol 0as3pl g U3ydeHUs (yHIaMEHTAIbHBIX OCHOB
OpPTraHUYECKON XMMHHU ¥ BO3MOKHOCTH MX MCIIOJIb30BaHMS HA MPAKTHKE.

3agauu:

e (opmupoBaHue y 00y4aroIIUXCsl COBPEMEHHBIX MPEACTaBICHUN 00 OpraHMYeCcKOil XUMUH, e

POJIH ¥ 3HAYMMOCTH B COTIOCTABIICHUH C IPYTMMU XUMUYECKUMHU HAYKaMH;

® OCBOCHHE TEOPETUUYECKHX OCHOB OPraHUYE€CKOW XUMHH;
e (QopmupoBaHue TIyOOKOTr0 MOHUMAHUS OOMIMX 3aKOHOMEPHOCTEW 3aBHCHUMOCTH CBOWCTB

OpPraHMYECKUX COSAUHEHUN OT UX CTPOCHUS;

® OCBOCHHE HABBIKOB TEOPETHYECKOTO  aHalu3a  pPEe3ylbTaTOB  AKCIEPUMEHTAIBHBIX

WCCIIIOBAaHMI B 00JTACTH OPraHMYECKOW XUMUH;

OCBOEHHE METO/I0B IJIAHUPOBAHHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX MCCIIEI0OBAaHUM;

e oOyueHHME YMEHHUIO CHUCTEeMAaTU3UpPOBaTh W  0000wIaTh  pe3ynbTaThl COOCTBEHHBIX

HCCIIEIOBAaHHUH B CONTOCTABIIEHUH C U3BECTHBIMU JINTEPATYPHBIMH JIAHHBIMH;

e oOydeHwe yMEHUIO OQOPMIIATH pe3yibTaThl COOCTBEHHBIX HCCIICIOBAHMM B BHJIE
nyOJIMKalui, 0TYETOB, 10KJIa/I0B;
® OCBOCHHE METOIMKH IPETIOIaBaHUS XUMHH.

2. MecTto aucuuimuimHel B ctpykrype OOII

2.1. Vuebnas mucummmHa b1.B.OJ[.2 «Teopernueckue OCHOBBI OpPraHUYECKON XHMHI
BXOJIUT B BAPUATHUBHYIO YaCTh MEXAUCHUIIMHAPHOTO npodeccronanbHoro moayis OOIL

2.2. JlanHas mporpamMMa CTPOUTCS Ha INPEEeMCTBEHHOCTH NPOTPaMM B CHUCTEME BBICIIETO
oOpa3oBaHusl M mnpeaHasHaueHa g acnupantoB UpHUX CO PAH, nmpomenmux oOydeHue 1o
IIPOrpaMMe MarucTpoB WM CIIEHUATNCTOB, IPOCITYIIABIINX COOTBETCTBYIOIINE KYPChl 1 UMEIOLINX
[0 HUM TOJOXHUTENbHbIE OlleHKH. OHa OCHOBBIBAETCS Ha MOJOXKEHUSIX, OTPAKEHHBIX B yUEOHBIX
IIpOrpaMMax YKa3aHHbIX ypoBHeW. [lnd ocBoeHus JucIUIUIMHBL «TeopeTnueckne OCHOBBI
OpraHMYEeCKON XUMHUHN» TpeOyIOTCSl 3HAHUS W YMEHHUS, NPUOOpETeHHble OOydYaroIMMHUCA B
pe3yJbTaTe OCBOCHHUS psJia MPEeIIIeCTBYIOIUX JUCIUIUIMH (pa3aesoB JUCIUIUINH), TAKUX KaK:

—QOprannueckas Xumus,

—PU3NKO-XUMHUYECKUE METOBI aHAIIN3A,

—XVMHSI BBICOKOMOJIEKYJISIPHBIX COCIMHEHNH,

—®dus3nueckas XUMusl,

—Heopranunueckas xumus,

—AHanmuTHyecKas XuMHSL,

—KBaHnToBag xumms,



—CrtpoeHue BeuecTna,
—XuMHUuecKas TEXHOJIOTHUSL.
2.3. IuctmmuinHa  «TeopeTndeckue OCHOBBI OPraHMYECKOW XUMHHM» HE00XoAuMa MpH

MOJIFOTOBKE K c/jaue KaHAUAATCKOTO 3K3aMEHa U BBIIIOJHEHUH Hay4YHO-KBaJIU(UKAMOHHON paboThI
acIMpaHTa.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHMS U CHUTIIHHBI

Hpouecc HU3YUCHUA OUCHUIIIMHBL ((TCOPGTI/I‘-ICCKI/IG OCHOBBI OpFaHH‘IGCKOﬁ XUMUU»

HarpaBjieH Ha (OPMUPOBAHHE AJIEMEHTOB CIEIYIOMNX KomreTeHnud B coorBeTcTBuu ¢ OOII no
HarpasieHuto nmoarotoBku 04.06.01 Xumuueckue HayKu:
Ilpogpeccuonanvnvie Komnemenyuu

>

BlIajicHHe 0a30BBIMHU IPEACTABICHUSIMH O TEOPETUYECKHX OCHOBAX OPraHUYECKOW XHMMHH,
MEXaHHW3MaX OpPraHWYECKUX pPEaKlHid, CTEPEOXHUMHH, XHUMHUHU DJIEMEHTOOPTaHUYECKUX U
BBICOKOMOJIEKYIIApHBIX coequnenuii (ITK-3).

[To oxoHYaHUM U3YyUEHUS TUCIMIUIMHBI aCTUPAHTHI JOJIKHBI:

3namep:

3aKOHOMEPHOCTH CTPOEHUS, METOJbl IOJYyYEHHUS, XUMHUYECKHE CBOICTBA M OCHOBHBIE
HalpaBJICHUsl IPAKTUYECKOI'O  MCIIOJIb30BaHMSI OCHOBHBIX  KJIACCOB  OPraHMYECKHUX
COETUHEHUM,

TUIIOBBIE METOJbl U COBPEMEHHBIE METOJIOJIOTUH OPraHUYEeCKOro CHUHTE3a, UCIOJIb3yeMbIe
peareHThl 1 000pyAOBaHHUE;

MEXAHU3MBbl XMMHUYECKUX PEAKLUI B OPraHNYECKOM XUMUH, MOAXOAbI U METOABI U3Y4YEHUs
MEXAaHHU3MOB;

BIUSHUE CTPOEHMSI HAa PEaKUUMOHHYIO CIIOCOOHOCTh M (PU3MKO-XMMHUYECKHE CBOMCTBa
OPraHUYECKHX COCTMHEHUH;

(U3UKO-XMMUYECKHE METOJIbl HCCIIEOBAHUS CTPOEHUS OPraHMYECKUX COEAMHEHUH W
peaxLyii OpraHu4eCcKou XUMHUH;

COBPEMEHHYIO MEPUOJUYECKYIO JIUTEPaTypy (PKypHaibl) U 3JEKTPOHHBbIE 0a3bl JaHHBIX IO
OpPraHUYeCcKO XUMHUH, METO/Ibl TOUCKA HH(POPMAIIUK O CBOMCTBAX U CUHTE3€ OPraHUYECKUX
BEIIECTB;

INPUHLMIBL ~ TEOPETUYECKUX  pPacuyeToB  CBOWCTB  OpPraHMYECKHX  COEJUHEHMI,
TEPMOJMHAMHYECKUX U KHHETUUECKUX ITapaMETPOB PEAKIIMM B OPraHNYECKON XUMMUH;

pOJIb U MECTO OpraHMYecKOM XMMHMU B CHUCTeME (DyHIaMEHTalIbHBIX XUMHUYECKHUX HayK U
IIPOU3BOJICTBE COBPEMEHHON NHHOBAIL[MOHHOW ITPOIYKLINH;

Ymems:

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

MPOBOJIUTH pa3jieiiCHUE PEaKIIMOHHBIX CMECeH, OMpPEAesITh COCTaB U CTPOCHHUE MPOIYKTOB
peaKIuii ¢ TOMOIIBI0 XUMHUECKUX U (PU3UKO-XUMHYECKIX METOJIOB,;

OCYHIGCTBJ'UITB IIOUCK MECTOA0B HOJ'Iy‘-IeHI/ISI nu CBOfICTB SHCMGHTOOpFaHI/I‘ICCKI/IX COC)]HHGHI/IIZ
C UCITOJIB30BAHUECM COBpeMeHHBIX 633 JAHHBIX U ITOUCKOBBIX CUCTEM,

MPOBOJIUTH MOJICIMPOBAHNE XUMHUUECKUX PEAKIMA C MUCIIOJIb30BAHUEM IMOTYIMIHPUICCKUX
Y HEOMITUPUIECKUX KBAHTOBO-XMMUYECKHX METOJIOB;

Hmemv onvim:

IUTAHUPOBAHMS U ITPOBEJICHUS] OPTAHUYECKOT0 CUHTE3A;

OUHCTKHA DJIEMEHTOOPraHMYECKMX BEHIECTB U HJAEGHTU(UKAIUKM HUX CTPOCHHUS C
UCIOJIb30BAHUEM XUMHUYECKHX U (PU3UKO-XUMUYECKUX METO/IOB;

MOJICJIMPOBAaHUS  CBOWCTB  BELIECTB M  IapaMETPOB  OPraHMYECKUX peakuuil C
HCIOJIb30BAaHNEM KBAHTOBO-XMMHUYECKUX METO/IOB;

HalMCaHUs HayyHbIX OTYETOB, CTATEH, IPOEKTOB.



4. CTpyKTYypa U coep:KaHue Y4eOHOH THCUUTIHHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3aueTHbIe eaquHuUIlbI (144 yaca).

4.1. CTpyKTypa THCHUILIMHBI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun
JUCLHUTIIIUHBI Bcero Bcero W3 aynuTopHbIX CamocT. | HTOrOBOroO
ayautopH. | Jlekn. | JIa6. | Ipakt. | KCP | pabota | KOHTpOJIsS
1 | Teoperuueckue 3auer ¢
OCHOBBI 144 90 27 - 27 36 o4 .
OpraHWYEeCKON XUMUHU OHEHIOH
4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3geinl AMCHUILIMHLI M BUABI 3AHATHI
Ne HaumenoBanue Bunbl yueOHoI paboThI U TPYIOEMKOCTb, 4 DopMBI TEKYIIETO
pa3aenoB U TeEM Bcero | Jlekn. | Jla6 | [Ipakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 3aKOHOMEPHOCTH
CTPOCHHUS U
PEaKLHOHHOTO 6 2 ) 1 3 ) VY CTHBIN TPyNIOBOU
MOBEJCHUS onpoc
OpraHNYECKUX
COCIMHEHUI.
2 OCHOBHBIE TIOJIOKEHUS 6 2 ) 1 3 i VY CTHBINM rpynnoBon
KBaHTOBOM XUMUH. oInpoc
3 Krnaccudukanus . .
peaKiit B v 2 ) 5 3 i VY CTHBIN TpyNIOBOU
OPraHNYeCKON XUMHH. orpoc
4 Teopuu KUCIOT U v 2 ) 5 3 i Y CTHBIN TPyNIIOBOU
OCHOBaHUH. oTpoc
5 Bnusinue cpenpl Ha . .
Y CTHBIN IpynnoBoi
CKOPOCTH M PaBHOBECHE 6 1 - 2 3 - onpoc
OpPraHMYECKUX PEAKINH.
6 KapbenueBbie HOHBI 6 1 ) 5 3 i VY CTHBIN TpynnoBOH
(xapOOKaTHOHBI) onpoc
7 PanuxanbHbIe IPOLIECCHI. 6 1 ) 5 3 ) VY CTHBIN TPYyNIIOBOU
oTpoc
8 Peakuuun Y CTHBINM rpynnoBoi
HYKJIICO(DHUITHHOTO 10 1 - 2 4 3 OTIPOC, peIIeHHe
3aMellEHUsl. 3a/1a4
9 DnexTpogrIIbHBIE Y CTHBIH TpynmoBon
peakuuu B 9 1 - 1 4 3 OIIpOC, PELIEHUE
OPraHNYeCKON XUMHH. 3a/1a9
10 | Peakuun 6 1 ) 1 4 i Y CTHBIN IpynnoBoi
SJIMMUHUPOBAHUS onpoc
11 | IIpucoenuHenue no . .
VY CTHBIN TPyNIIOBOU
KpPaTHBIM yTJIEpO/I- 5 1 - 1 3 - onpoc
YIJIEPOIHBIM CBSI3IM




12 | HykneodunbHoe Y CTHBIN TPyNTIOBOMA
MPUCOETMHEHUE K 9 2 - 1 3 3 OTIPOC, PEIICHUE
KapOOHUJILHOM TpyIIIe. 3a/1a4

13 | [leperpynmupoBKH B VY CTHBINM rpynnoBon
KapOOKaTHOHHBIX 10 2 - 2 3 3 OTIPOC, PEIICHUE
MHTEpMEUaTaXx. 3a/1a4

14 | MonekynspHbIe Y CTHBIN TPyNIOBOMA
peaxkuu. 7 2 - 2 3 - onpoc

15 | CornacoBaHHbIe Y CTHBIN IpynnoBoi
peakuuu. 10 2 ) 2 3 3 ONpOC, PELICHUE

3a/1a4

16 | JIBolicTBeHHas
peakuuoHHas VY CTHBINM rpynnoBoi
CIIOCOOHOCTH U 10 2 _ 2 3 3 OIIPOC, pELICHUE
TayTOMCpPUA 3a7a4
OpraHUYECKUX
COCIMHEHMM.

17 | OcHoBBI (hOTOXMUMHUHT VCTHEI rpyNIoBOi
OpPTraHUYECKUX 6 2 - 1 3 - orpoc
COEIMHEHMII.

Hrorosbiii 3a4er: 18 - - - - 18

Bcero yacoB: 144 27 - 27 54 36

4.2.2. Conepixanue pa3aeaoB AUCHUNIAHBI
Ne | HaumeHnoBanue pasnena Copepxanue pazzena (TeMbl) dopmbl
JUCITUTUTUHBI POBEJCHUS
3aHATHI

1 | 3akoHOMepHOCTHU CoBpemeHHblE TpeAcTaBieHuss o npupoje | Jlekuuwy,

CTPOEHHUS U XUMUYECKOM  CBs3M.  Tumbl  CBSi3éM B | CEMUHApHI,
PEeaKkLHOHHOTO opranuuyeckoil xumuu. ['MOpuaM3aiyss aTOMOB | CaMOCTOSITENIbHAS
MIOBEJICHUS yriepoja M a3oTa. DJeKTpoHHbIE 3(]dexTsl. | paboTa
OpraHUYECKUX DNeKTpOOTPULATENLHOCTD aTOMOB u
COEIMHECHUM. 3aMECTUTEIEH.

[lonsitTne o koHdopmauuu Mosekynbl. CBs3b

KOH(pOpMAllUM U PEaKIMOHHOH CHOCOOHOCTH.

[Ipuannn  Kepruna-I'ammera. Homenkiatypa

TEOMETPUUECKUX HM30MEpPOB. ODHAHTUOMEPHS.

AcuMmmerpuss W XHpainbHOCTh. HoMmeHkiaTypa

ONTUYECKUX aHTUMNOJA0B. HeyrnepoaHbie aToMbl

KaK LEHTPhl XUpanbHOCTH. CrIOCcOObI MOTy4YeHUs

U pa3/ie]eHusl SHAHTHOMEPOB.

2 | OcHOBHEBIE MTOJIOKEHHSI | ATOMHBIE U MOJIEKYIsipHbIe opOuTanu. [lonsrue | Jlekuuwu,
KBAaHTOBOM XUMMHH. 0 MOJYSMIUPUUYECKUX METOJaX, OCHOBAaHHBIX Ha | CEMUHAPBHI,

npubmokennn Xaptpu-®oka (MNDO, AMI, | camocToATenbHas
PM3 wu gp.). Memoow ab initio. Teopus | pabora

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




Knaccudukammst Knaccudukanms peakmuii mo tumy oopasoBanus | JIekiuu,
peakuuii B U pa3pblBa CBA3CH B JIMMUTUPYIOLIEH CTaJHM, 110 | CEMUHAPHI,
OpraHWYEeCKOM XUMHUHU. | TUILy peareHTa M 10 COOTHOLICHHID YHCJA | CAMOCTOSTEIbHAs
MOJICKYJl pEareHToB W MpoAayKToB. Teopus | pabora
MIEPEXOTHOTO COCTOSIHHSI. Kunernueckue
YpaBHEHHUSI OCHOBHBIX THIIOB peakuuid. Merox
CTallMOHAPHOIO COCTOSIHUS (mpuHIUI
Bonenmrreiina). [Toctynar X3MMOH/IA.
Koppensiimonnsie YpaBHEHUS, MPUHLUIT
JUHEWHOCTH CBOOOAHBIX dHepruii  ['mbOca.
VpaBuenuss I'ammera wu Tadra. [lpuHnmn
KMKO u ero o0ocHOBaHME HAa OCHOBE TEOPUU
Bo3MyuieHuit MO.

Teopuu KUCHOT U Kucnoret bpencrena u Jletouca. KucnortHo- | Jlekuuu,

OCHOBaHUH. OCHOBHOE paBHOBECHE. [TonsiTue pH. | cemunapsl,
Kunernueckas U TEPMOJMHAMHYECKAs | CAMOCTOATEIbHAs
KHCIIOTHOCTh. YpaBHeHue bpencrena. [locrynar | pabora
INammera. IIpunnun XKMKO u ero o6ocHoBaHue
Ha OCHOBE Teopuu Bo3myuieHuit MO.

Bumstnue cpenbl Ha Knerounsnii  s¢dexr. Bogopomgnas  cBs3b. | Jlekmun,

cKopocTH u paBHOBecue | Kimaccupukanuss ©  mKadsl — [apaMeTpPOB | CEMHUHAPHI,

OPraHUYECKUX pacTBOpPUTENICH. YpaBHEHUs YHUHCTEHHAa M | CAMOCTOSTEIIbHAS

peaKIuu. I'pronBanpia,  Konmnens-ITaasma. Biustaue | paGora
accolMalMyd HMOHOB Ha UX PEaKLUUOHHYIO
crocoOHOCTh. YpaBHeHue Axkpu. MexdasHbiit
karanu3. KpayH-adupsel, kpuntanisl, MogaH]bl,
KaTanu3aTtopsl MexdasHoro nepexoca. Ilonstue
0 CyIIPaMOJIEKYJIIPHOM XUMHH.

KapbOenuennie cuctembl | ['eHeparus kapOOKaTHOHOB B pacTBopax u B | Jlekmuw,

1 KapOOKaTHOHBI. razoBoil  (Qasze. BuusHME CTPYKTYpHBIX U | CEMHUHApBHI,
CONIbBATAIIMOHHBIX (PAKTOPOB Ha CTAOWIBLHOCTBH | CAMOCTOSITENbHAS
kapOokatnoHoB. KapbOenbl. CunrierHoe u | pabora
TPUILJIETHOE COCTOSIHME KapOeHOB. MeTobl
reHepaluu KapOEHOB W MX MCIOJIb30BaHUE.

HuTpeHnsl, uX reHepanysi, CTpO€HUE U CBOMCTBA.

PanukanbHble Meronsl TEeHEpUPOBAHUSA panukanos. | Jlexuuu,

IIPOLIECCBL. ONEeKTPOHHOE CTPOECHHE u (bakTophl | CEMUHAPHI,

CTAaOWIM3aIid  CBOOOJIHBIX pAIUKaIOB. THIIBI | CaMOCTOATEIbHAS
CTaOMJIBHBIX CBOOOAHBIX paaukanoB. OcCHOBHI | paboTa
meronoB OIIP u XIIA. Katuon- m aHuUOH-
paaukansl. KoMIuekcesl ¢ nepeHocoM 3apsaa.
PanukanbHble M HMOH-paJlKalbHbIE pPEAKIMH
MIPUCOEIUHEHMS], 3aMelIeHHs u
SIUMUHUPOBaHUSA. THTHOUTOPBI, MHUIIMATOPHI U
IIPOMOTOPBI LIENHBIX peakuuil. Penokc-peakium.
DJIEKTPOCUHTE3 OPTaHUUYECKUX COEAMHEHUMN.

Peaxmun HykneodunbHoe 3amemienue B anudaruyeckoM | Jlekmuu,

HYKJIEOUIHHOTO psany. BuusHue crpykTypbl cyOcTpata U | CEMHHApBHI,

3aMelEeHus. MOJIAPHOCTH PACTBOPUTENS] HAa CKOPOCTHM H | CAMOCTOATEIbHAs
MEXaHU3M peakIuu. AHXHUMEPHOEe CoJeUcTBHE U | paboTa

cuHapTeTHueckoe yckopenue. Koppensuuonusie
ypaBHenust CysiiHa-CkoTTa u DaBapjca.




HykneodunpHoe 3amernieHne Tpu  KpaTHOU
YIIAEPOI-YIIAEPOJHOM CBSA3M U B apOMATUYECKOM
snape. TunuuHele MeXaHU3Mbl HYKJI€O(UIHLHOTO
3aMelIeHHs y Sp2-TUOPUAHOrO aToMa yriepoa.
Bununbnbiii katuoH. Kartanus nepexoaHbIMU
MeTaJuIaMH. HyxneodunsHoe 3aMelIeHre
BOJIOpOJa (BUKapUO3HOE 3aMEIICHHE).
Kowmmnekcer Metizenreiimepa. HykneodunsHoe
3aMelleHue B apOMaTHYECKUX TIeTEepPOLUKIIaX.
Kune-3amenenue.

9 DneKTpoUIbHBIE Mexanusmel  3amemenns  Sgl,  Sg2,  Sei. | Jleknum,
peaxkuuu B HyxkneodunpHblii  KaTamu3  3IEKTPOPUILHOTO | CEMHHAPHI,
OpraHMYECKON XMMHUHU. | 3aMellleHusl. BnusHue CTpyKTypbl cyOcTpaTa M | cCaMOCTOSATEIbHAs

3¢ deKTOB Ccpeapl Ha CKOPOCTh W HalpaBieHHue | pabora
peakuuii.  IlpaBuia  opueHTaMM U UX
MOJIEKYJISIPHO-OpOUTanbHAas UHTEpIIpeTaLUSL.
DOnexkTpouiapbHOE 3aMelleHHe JPYTuX TPYIIIL,

Kpome BOJIOpOJA. Wrnco-3amenienue.
Kunernueckue n3otonusie 3 (HeKThl.

10 | Peakniuu MexaHu3MEbI reTepoIMTUYECKOro | Jlekuuu,

3JIMMUHUPOBAHUS 3JMMUHUPOBAHUSL. CrepeonsieKTpOHHBIE | CEMHUHApHI,
TpeboBaHUs M crepeocnenuduaHocTy Tipu E2- | camocTosTenpHas
3JMMUHUPOBAHUHU. Tepmuueckoe CUH- | paboTa
NMMHUHUPOBAHHUE.

11 | Ilpucoenuuenue mo OnexrpodunbHoe mpucoeanHenue. CunbHble U | Jlekiuwy,
KpPaTHBIM yIJIepOa- ciabble AIIEKTPOPUIIBI, MEXaHU3M U | CEMUHApBI,
YIJIEPOIHBIM CBSI3AM CTEpEOXMMHSl  NPUCOECOUHEHMS, PErHo- U | CaMOCTOSATENIbHAS

CTepeoCeNeKTUBHOCTh peakuuid. [Ipucoennnenue | padora
K COINpsDKEHHBIM cuctemaM. HykieodunbHoe
MpUCOeANHEHHE 10 KpaTHbIM cBsizsiM  C=C.
Peakius Muxasns. AHMOHHAS TOJIMMEPHU3AIUS
one(MHOB.

12 | HykneodunbHoe Peakuuu  xapOOHWIBHBIX  coeauHeHUH ¢ | Jlekuuu,
PUCOEUHEHNE K HykjieopuiIamMu, B TOM 4Yucie ¢ KapOaHMOHAMM, | CEMUHAPBHI,
KapOOHMJIBHOM IpyMIe. | MEeTaJUIOpraHMYeCKMMM peareHTaMu. Peakius | camocTosTeNnbHas

AHpu. Mexanusm »sTepupuKanuM  KUCIOT U | pabora
[IOJy4YEeHHUE aueraiei. Hykneodunsaoe
MIPUCOEAUHEHNE K ajbA- U KETUMUHAM W
KapOOHUH-UMMOHHMEBBIM  HOHaMm  (peakuus
ManHuxa).

13 | [leperpynnupoBku B Knaccudukanus neperpynnupoBok: | Jlekuun,
KapOOKATHOHHBIX MMHAKOJIMHOBAs u PETPONMHAKOIMHOBAS, | CEMUHAPBI,
MHTEpMEIUaTax. NeperpynnupoBKa JlembsiHOBaA. | caMOCTOATEIbHAS

[leperpynmnupoBka Barnepa-Meiiepseiina. | pabota
[leperpynnupoBKu ¢ MUrpallMed K aromMy a3oTa
(IF'odbmana, Kypumyca, bexmana). Peaxius
baiiepa-Bwuturepa.

14 | MonekynspHbIe [uc-tpanc-uzomepuszanmsi, pacnajg Mojekydn, | Jlekuuu,
peaxkuu. pa3MbIKaHue HUKI0B. KoapKTaTHbIE peakLuu. CEMHHApHI,

CaMOCTOATEIIbHAS

pabota




15 | CoracoBanHbIe Konnemmms COXpaHEHUs opOutanpHO | JIeknuu,

peaKkuuu. cuMMeTpun U mpaBwia Bynsopaa-I'opmana. | cemunapsl,
DNEKTPOUUKINYECKHE PEaKMi, CUTMATPOIHbIE | CAaMOCTOSTEIbHAS
neperpynnupoBky. llepunukiudeckue peaxknuu | pabota
(2+2) wm (2+4)-umxnonpucoeauHeHus. 1,3-
JUIOJISIPHOE LIUKJIONPUCOEANHEHHUE.

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

17 | OcHoBbI poTOXUMUU CuHrnerHple W  TpPUIUIETHbIE  cocTosiHUA, | Jlekuuwy,
OpraHUYECKUX ¢ryopecueHus u dochopecrennus, | ceMUHAPEI,
COETMHEHUH. WHTEepKOMOWHAIIMOHHAs: KoHBepcHs. OCHOBHBIE | CAMOCTOATEIbHAS

TUNBl  (poToXMMuYeckux peakuuid. SIBneHue | pabora
(hoToxpomm3Ma.

5. O6pa3oBare/ibHbIe TEXHOJOTHHI

1. AkTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH: JEKIIMH, CEMUHAPHI U TIPAKTUIECKUE paOOTHI.

2. ConpoBo:JIeHHE JEKIMH BU3yaJIbHBIMU MaTepuallaMi B BUJIE CJIaiiI0B, TOATOTOBJIEHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUH, NIPOEHUPYEMBIX Ha D3KpaH C
IIOMOILBIO BUAECOIPOEKTOPA.

3. IlpoBeneHre mpakTHUecKMX paboT B jJabopaTopHsixX, ydacTHe OOyJaroIIuXcs B HAyYHOU
paloTe U BBHIIIOJIHEHNUHU HCCIIEI0BATEIbCKUX POEKTOB.

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

6. YueOHO-MeTOANYeCKOE 00ecTiedeHrne CAMOCTOATEILHOH padoThI ACIIHPAHTOB.

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, BKIIFOYAIONIUM YYEOHUKH, y4eOHO-METOIUUYECKHE IMOCOOMs, KOHCIEKTHI JIEKIIHH,
yuyeOHOe U HaydHOe IIporpaMMHOe obecrieueHue, pecypcbl MHTepHeT.

7. O eHOYHBIE CPeICTBA /I TEKYIIero KOHTPOJISI YCIIeBAeMOCTH, IPOMeKYTOUYH O
aTTeCcTAalMHU 10 HTOraM OCBOCHHS IUCHUILTUHbI

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

7.1. Tekymuii KOHTPOJIb
Texkymmii KOHTPOJb YCIIEBa€MOCTH, T.€. NPOBEpKAa YCBOCHHMsS Y4eOHOTO MaTepuana,
PETYJISIPHO OCYIIECTBJsIEMass Ha MPOTSHKEHUH ceMecTpa. TeKyIMid KOHTPOJIb 3HAHWUM y4YallluXCst
OpPraHM30BaH Kak yCTHBIN IpynnoBoii onpoc (YI'O).
Texymas camocrosTenpHas paboTa acnupaHTa HalpaBieHa Ha YriyOJleHHe M 3aKpelsieHHue
3HaHUH, U pa3BUTHE IIPAKTUYECKUX YMEHHM ACIIMPAHTA.




7.2. IlpoMeskyTOUHAA aTTeCTALMSA
[IpoMexxyTouyHasi arrectanus OCYIIECTBIAECTCS B KOHIIE CEMECTpa M 3aBEpIIaeT HM3y4YCHHUE
JUCHUIUINHBI « TeopeTnyeckue OCHOBBI OpraHu4ecKor XxumMmumny». @opma arrectauuu — 3a4er.

KOHTpOJ’[LHLIe BOIIPOCHI K 32a49€TY:

3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO ITOBEACHMSI OPraHUYECKUX COETMHEHUI

CoBpeMeHHBIE IPEICTABICHUS O IPUPOJE XUMHUUYECKOM CBA3H. THIIBI CBA3EH B OpraHUYECKON
xuMud.  ['mOpuamsanust  aToMOB  yrjepoja M a30Ta.  OJEKTPOHHBIE 3 (EKTHI
DNEeKTPOOTPULIATENBHOCTh aTOMOB U 3amectutenei. [lonsrtue o koHdopmanuu mMosekynbsl. CBs3b
KoHpopManuu © peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
FEOMETPUYECKUX H30MEPOB. OHAHTHOMEpHs. ACHUMMETpUs M XHpaJbHOCTb. HomeHkiarypa
ONITUYECKUX aHTUNOAOB. Heyrnepoansle aToMbl Kak LHEHTPbI XHUpaabHOCTU. Cr1ocOOBI MOTYYEHUS U
pa3fesieHnsl YJHAHTHOMEPOB.

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. [lonsiTue 0 pe3oHaHCE B KIACCHYECKOW M KBAaHTOBOM XuMHH. [IpaBuiio
XroKkensi. Me3onoHHbIe COeTUHEHHS. APOMAaTUYHOCTh C aHTUAPOMATUYHOCTb.

Knaccugukaius peakiuii B opraHn4eckoil Xummun
Knaccudpukanusa peakuuii mo Tumy oOpa3oBaHMS W pa3pblBa CBSI3€H B JIMMHUTHPYIOLIEH
CTaJ1H, [0 TUIy PeareHTa U MO COOTHOIIEHUIO YMCIIa MOJIEKYJ PEareHTOB U MPOAYKTOB. Teopus
[IEPEXO/IHOTO COCTOAHMA. KuHeTuueckue ypaBHEHUS OCHOBHBIX THUIIOB peakuui. Meton
cTaMoHapHoro cocrosHus (mpunuun boaenmreiina). Iloctynar Xsmmonpaa. KoppensunoHHble
YpaBHEHHUsI, IPUHILIUII JTUHEWHOCTH CBOOOJHBIX 3Hepruii ['mb6ca. Ypasuenus ['ammera u Tadra.
[Mpunamun XKMKO u ero o6ocHoBaHuE Ha OCHOBE TeOpuHu Bo3myieHuit MO.

Teopuu KUCIOT U OCHOBAHUM
Kucnotet bpencrena u Jlbtonca. KucnmotHo-ocHoBHOe paBHOBecue. llonsitue pH.
Kunernueckass 1 TepMoauHaMuueckasl KUCIOTHOCTb. YpaBHeHue bpencrena. Iloctynar ['ammera.
[Mpunnun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu BosmyieHuit MO.

Bnusinue cpenbl Ha CKOPOCTH M pABHOBECUE OPTaHMYECKUX PEAKIUI
Knerounsnii >ddexr. Bomopoanas cBs3p. Kriaccudukamus u  mkaiasl apameTpoB
pactBopureneil. YpaBHenus: YuncteiHa u ['pronBanpaa, Konnens-Ilansma. Binsinue acconmanun
MOHOB Ha WX PEaKIMOHHYIO CIOCOOHOCTh. Y paBHeHHe Akpu. MexdasHblii katanus. KpayH-a¢upsi,
KPUIITAH]IbI, TOJAHBI, KaTalu3aTopbl MexdazHoro mepeHoca. [loHsTHE O CcympamoeKyIspHOM
XUMUHU.

KapOenueBsle cucteMbl 1 KapOOKaTHOHBI
I'eneparuss xkapOOKaTHOHOB B pPAcTBOpax M B ra3oBoil Qasze. BuusHHE CTPYKTYpHBIX U
COJIbBATAIlMOHHBIX (DAKTOPOB Ha CTaOMIBHOCTH KapOokaTHOHOB. KapOenbl. CuHIIETHOE W
TPUILIETHOE COCTOsTHUE KapOeHOB. MeTobl reHepanuu KapOeHoOB U UX HCIoyb3oBaHue. HUTpeHsl,
UX FeHepalus, CTPOEHUE U CBOMCTBA.

PanukanbHbie poueccsl
Metoapl TeHEpUPOBAHHUS PATUKATIOB. DJIEKTPOHHOE CTPOCHHE W (PaKTOPHl CTAOWMIIU3AINHI
CBOOOIHBIX pauKaioB. THUITBI CTAOMIBHBIX CBOOOTHBIX paaukanoB. OcHoBel MeTooB DIIP u XITA.
Katnon- u annon-pagukansl. Kommiekcsl ¢ mepeHocoM 3apsia. PagukanbHble U MOH-PAAUKAIbHBIC



pcaknuu MTOpUCOCAUHCHHA, 3aMCUICHUA U JSJIMMUHUPOBAHUA. I/IHI‘I/I6I/ITOpI:I, HHULIUATOPBI U
IIPOMOTOPEI LICITHBIX peaKHHﬁ. PeI[OKC'peaKHI/II/I. :‘)HeKTpOCI/IHTC?» OpPraHn4CeCKHuX COGHHHeHHﬁ.

Peakiun Hyki1€0(pUIBHOTO 3aMELCHUS

HykneodunbHoe 3amemienne B anudaruyeckoMm psmy. BiusHue cTpykTypsl cyOcTpaTta u
HOJIIPHOCTH PACTBOPUTENS HA CKOPOCTH M MEXaHU3M peakUuu. AHXMMEPHOE COJAEHCTBHE U
cuHapreTuueckoe yckopenue. Koppendaunonnsie ypaBHeHus CysiiHa-Ckorra u  DnBapaca.
HykneodunbHoe 3amelieHre nIpu KpaTHOM yriiepoJ-yriepoaHOH CBA3M U B apOMaTHYECKOM sJIpe.
Tunwanabie MeXaHW3Mbl HYKJICO(DHIBLHOTO 3aMENICHUs Y SP2-THOPHIHOTO aroMa yriiepoja.
Bununbselii katnod. Karanns nepexonnsiMu Metaiamu. HykneoduiibHoe 3aMereHne Bo1opoJia
(BukapuosHoe 3amemieHue). Kommiekcel Meiizenreiimepa. HykneodunbHoe 3amenieHue B
apoMaTudeckux rerepouukiax. Kune-zamerenue.

DnexTpoduIbHbIe PEAKIMH B OPraHU4eCKONH XUMUU
Mexanm3mbl 3amenieanst SE1, SE2, SEi. HykneodunpHbIA KaTamu3 371eKTPOQHIEHOTO
3amernieHus. BiousiHue cTpykTyphl cyOcTpata ¥ 3((EeKTOB cpelbl Ha CKOPOCTh M HalpaBJiICHUE
peakimii. [lpaBuia  OpueHTaMM W WX  MOJEKYJSIpHO-OpOHWTAiIbHAs ~ MHTEPIPETALHS.
OnexTpoduabHOE 3aMelleHUe APYTuX rpymm, KpoMme Bogopoaa. Mmco-3amenienne. Kunernueckue
M30TONHBIE () (HEKTHI.

Peaknuu 3nuMuHUpPOBaHKS
MexaHu3Mbl TETEPOJUTHUYECKOTO SIUMHHUPOBaHUSA. CTepeo3eKTpOHHbIE TpeOOBaHUS U
crepeocnennpuunocTs npu E2-3nmumunnpoBanuu. TepMuueckoe CUH-3IMMUHUPOBAHHE.

IIpucoenMHEHUE MO KPATHBIM YIVIEPOA-YIJIIEPOIHBIM CBA3SIM
OnexkrpodunabHoe mpucoenuHeHne. CuibHbIE U cialble 3NEKTpO(UIBI, MEXaHU3M U
CTEPEOXUMUSl TIPUCOCAUHEHUS, PETHO- M CTEPEOCENIEKTUBHOCTh peakumil. [Ipucoenunenue x
CONpsDKEHHBIM cucteMaM. HykieopunbHoe mpucoenuHeHue no KpatHeiM cBsizsM C=C. Peakuus
Muxasis. AHHOHHAs OJIMMepHU3alus 0J1e(hUHOB.

Hyxneo¢unbHoe nprcoeanHeHnEe K KapOOHUIBLHOM TpyIIe
Peakium kapOOHWIBHBIX COEAMHEHHH ¢ Hykieoduiaamu, B TOM 4YHCiIe C KapOaHHMOHAMH,
METAIJIOPraHUYECKUMHU peareHTamMu. Peakuus AHpu. MexaHusMm sTepu@HUKaUU  KUCIOT U
noinydyeHue aneranedl. HykneopuinbHoe NpuUCOEIMHEHHE K ajbjJ- U KETUMHUHAM M KapOOHUii-
MMMOHMEBBIM HOHaM (peakuusi MaHHuXa).

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

MorekyssipHble peakliuu
uc-Tpanc-u3omepu3sanus, pacnaj MOJIeKyJ, pa3MblkaHue HUKII0B. KoapkTaTHble peakini.

CormnacoBaHHbIE pPEaKIIUH

Konnenmust coxpaHeHuss oOpOHWTanbHOW CHUMMETpUM W mpaBwia Byneopna-I'odmana.
DNEKTPOIMKINYECKHE PEaKIMH, CUTMATPOITHBIE TMEPEerpyNImUpOBKH. [lepUnMKINYecKue peaxkiuu
(2+2) u (2+4)-uuxnonpucoenuHeHus. 1,3-IUMONIpHOE UKIONPUCOSTUHEHHE.

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,
WHTEpKOMOWHAIMOHHAsT KoHBepcHs. OCHOBHBIC THIBI (OTOXMMHUYECKUX peaknuid. SBieHue
dhoToxpomm3Ma.

10.

8. YuedHo-MeTOoAMYecKOe H HH(OPMAIIMOHHOE 00ecneuyeHre JUCITHIIIMHBI
OcHoBHas JIUTEpaTypa
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 567 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 623 c.
PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 544 c.
Peyros, O. A. Opranuueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypn, K. [1. Bytun
— M.: bunowm. Jlabopatopust 3uanuii, 2014. — 726 c.
Cmut, B. A. OCcHOBBI COBPEMEHHOI'O OpPraHMYECKOro cuHTe3a. YueOHoe mocobue / B. A.
Cwmur, A. 1. Juneman. — M.: bunowm. Jlaboparopus 3Hanwmii, 2014. — 750 c.
Tutne, JI. lomuHo-peakuuu B opranudeckom cunrtese / JI. Turne, I'. bpame, K. I'epuke;
niep. ¢ anri. — M.: bunom. Jlaboparopust 3nanwuii, 2010. — 671 c.
Tpasens, B. ®. Oprannyeckas xumusi: yuebHoe rnocoodue s By3oB: B 3-ex 1. T. 1 / B. ®.
Tpasens. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 368 c.
Tpasens, B. ®. Oprannyeckas xumusi: yuebHoe nocoodue i By3oB: B 3-ex 1. T. 2 / B. ®.
Tpasens. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 517 c.
Tpasens, B. ®. Oprannueckas xumus: yuebHoe nocoodue s By3oB: B 3-ex 1. T. 3/ B. ®.
Tpasens. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 388 c.
OnbieHoOpoiix, K. Meramnooprannueckas xumus / K. OnbmenOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.
JlomoJiHuTeIbHAS JIUTEpPaTypa
Adanacees, b. H. ®usnueckas xumus / b. H. Adanacoes, 0. II. Axynoa. — M.: Jlans,
2012. — 464 c.

. babkun, B. A. buomacca AMCTBEHHHUIILI: OT XMMHYECKOTO COCTaBa A0 WMHHOBAIIMOHHBIX

npoayktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; orB. pen. A. A.
Cemenos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3a-so CO PAH, 2011.
—236c¢.

bapeimok, B. I1. Be3necymuii ;xuBoTBOpHBIN KpemHuil; MoHorpadus / B. I1. bapeimok, M.
I'. Boponkos. — Upkyrck: UpI'TVY, 2014. — 276 c.

Boponkos, M. I'. I'eHe3uC 1 3BOTIOIUSA XMMUHU OPraHUYECKUX COCIUHEHNN FepMaHus, 0JI0Ba
u ceuHua / M. I'. Boponkos, K. A. A63aesa, A. 10. ®enopun; UpUX um. A. E. ®aBopckoro
CO PAH. — HoBocubupck: Akagemudeckoe u3a-Bo «l'eo», 2012. — 214 c.

Bopounkos, M. I'. O xumuu u xu3au: 70 net uaei, uccienoBanuit u ceepiiernii / M. T,
Boponkos; UpUX um. A. E. ®asopckoro CO PAH. — HoBocubupck: Akagemuueckoe nu3ji-
Bo «['eo», 2014. — 410 c.

Boponkos, M. I'. Cunanonsl. OT a¢emepoB K MOHOMEpaM, oJIuroMepam u nouumepam / M.
I'. Boponkos, C. B. bacenko; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocuGupck:
Axanemmdeckoe n3n-so «I'eo», 2014. — 142 c.

['onobokosa, T. B. HekoneHcupoBaHHBIE BULIMHATIBHBIE TPHA30Jbl: cripas.mocodue / T. B.
I'omo6okosa, JI. 1. Bepemarun, P. I'. XKurtos, B. H. Kmxnses; ors. pen. A. 1. CmupHOB. —
Wpxkytek: UI'Y, 2012. - 133 c.

I'oncansec, K. Hanoctpykrypsl B 6momenunmnae / K. I'oncansec, K. Xanpbepmranr, K.
Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nanuit, 2013. — 520 c.

I'opmkos, B. Y. OcuoBsl dusnveckoit xumuu / B. W. IN'opmkos, . A. Ky3nernos. — M.:
bunowm. JIaboparopus 3unanmii, 2014. — 407 c.
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I'ycaposa, H. K. Xumus anerunena: Hoseie rnasel / H. K. I'ycaposa, A. . Muxanesa, E.
1O. llImunar, 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 / 3. Unuen. — M.: bunom. Jlaboparopus
3Hanuii, 2014. — 703 c.
Knenun, B. . Beicokomonekynsipasie coeaunenus / B. . Knenun, U. B. ®enycenko. —
M.: JIanb, 2013. - 512 c.
KoBanenko, JI. B. buoxuMuueckre OCHOBBI XMMHMH OHOJIOTMYECKH AKTHBHBIX BEILECTB:
yuebnoe nocodue / JI. B. KoBanenko. - M.: bunom. JIaboparopwus 3uanuii, 2014 — 229 c.
Jlay, A. K. Hano- u 6uokomnosutsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
JlabopaTopus 3Hanui, 2015. — 392 c.
Hocoga, 3. B. ®ropcoaepxkamue azunsl U 0enzasunbl / J. B. Hocosa, I'. H. Jlunynoa, 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. Jlabopatopus 3uanuii, 2014. — 365 c.
CemenoB, A. A. bruonorndeckasi akTUBHOCTb NPUPOIHBIX coeauHenuii / A. A. CemeHoB, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunsBepcreiin, P. CrekrpoMerprueckas HISHTU(DUKANNUS OPTaHUYSCKUX coequHeHwmid / P.
CuubBepcereiin, @. Beocrep, . Kumi. — M.: bunom. JlabopaTtopus 3uanuii, 2014, — 557 c.
ConpnarenkoB, A. T. IlecTuruabl U peryasTOpbl pOCTa: MPUKIIAJIHAS OpraHUYecKast XUMUs /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopus 3HaHui,
2014. - 223 c.
Crapoctun, B. B. Marepuanbl u MeToAbl HaHOTEXHOJOTHH: ydyeOHoe mocobue / B. B.
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9. MaTepuaibHO-TeXHUYECKOE o0ecnedyeHue T CIUIIMHBI

Jiist OCBOEHUS IPOTpaMMbl 00yUYSHHS | JIJIS1 BBIMOJIHEHUS! HAyYHO-MCCIIeI0BATEIbCKUX paboT
[0 TeME€ JUCCEPTallMU KaXKIOMY AaclHpaHTy MPEAOCTaBICHO WHAMBHUAyalbHOE pabouee MEcCTo,
00OpYZIOBaHHOE  NPUTOYHO-BBITSDKHOM ~ BEHTWJIALMEH,  BOJOMPOBOAOM,  BOJOOTBEICHHEM,
BO3yx0BOJOM. [Ipu BbIMOIHEHHH KBaTM(UKAIMOHHBIX U JAMCCEPTALIMOHHBIX PabOT aCHHUPAHTHI
UMEIOT BO3MOXXHOCTb  HCIOJb30BaTh  MaTepHATbHO-TEXHUYECKUE CpeAcTBa Jaboparopuid
(OprrexHuka, peakTUBbI, pACXOJHbIE MaTepHalibl, JJabopaTopHas IMOCyJa, HW3MEpPUTEIbHOE
o0opyZoBaHUE M Jp.), a TaKKe HUMEIOT JOCTYH K Joporocrosimemy obopyaoBanuio HpUX u
Baiikansckoro neHTpa kosiekTuBHOro nojibzoBanust CO PAH (umudpoBoit myasTusaepabiii Oypbe-
cnekrpometp AMP DPX-400, AMP-cnextpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaromacc-
cnekrpomerp GCMS-QP5050A ¢upmer SHIMADZU, umnynscubeiii DIIP-criektpomerp Bruker
ELEXSYS ES580, undpaxpacusiii ®@yprse-cnekrpomerp IFS-25 ¢upmsr Bruker, UK-KP ®ypse
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 dupmsl
Perkin Elmer, cnexrpodmyopumerp LS55, wusrorosurens Perkin Elmer, mnopomkoBsii
mudpaktomerp D2 PHASER, monokpucrammmueckuii nudpakromerp D8 VENTURE u ap.) Hdns
MPOBEJCHUSI  KBAHTOBO-XMMHYECKHX  pPAcueTOB  HMMEETCS  BBIYHCIHMTENBHBIA  KJIacTep
39I'/112I'6/14T6 u HeoOXoauMMOe IMPOrpaMMHOE 0OecIIeueHHe.

ABTOp-COCTaBUTENH paboueii MporpaMMbl JUCIHUILTAHBL:




