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

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA na 3acenanuu YueHOro
coeta Mp1X CO PAH npotokon Ne 5 or 19 mas 2015 1.

3aB. aCIUPAHTYPOU K.X.H. Trutl! -~ T.H. Komaposa

1. Heau u 3axa4u y4yeOHOH TUCHHUILINHBI

PaccmaTtpuBaemas nucUUIUIMHA SIBiIsieTC (PaKyJIbTaTUBHOM B IOATOTOBKE AaCIHUPAHTOB,
obyuaromuxcs o npogwmmo 02.00.04 - duznyeckas XUMUS.

Henu n3yyeHuss AUCUMILUIMHBI. NIpHOOpeTeHrne (QyHIaMEHTANbHBIX 3HAHUN U MPAKTHYECKUX
HAaBBIKOB, HEOOXOJMMBIX JJIs1 MPO(ECCHOHATFHONW HAay4YHO-HCCIIEA0BATENbCKON, MHHOBAIIMOHHON U
00pa3oBaTeNnbHON AEATETLHOCTH B 00JACTU OPTaHUYECKOM XMMHUU M B CMEXHBIX O0JACTIX HAYKH;
dbopmupoBanre 0000mAIONICH TeopeTHYecKol O0a3bpl I W3y4eHUs (yHIaMEHTAIBHBIX OCHOB
OpPraHMYECKON XMMHUU M BO3MOXKHOCTH UX MCIOJIb30BaHUS HA MPAKTHKE.

3agauu:

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

POJU ¥ 3HAYUMOCTH B COIIOCTABJICHHUH C APYTMMU XUMHUECKUMHU HAyKaMH;

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

OpPTaHUYECKUX COCTMHEHUH OT X CTPOCHUS;

® OCBOGHME HAaBBIKOB TEOPETHYECKOI'O  aHalW3a  pe3y/lbTaTOB  SKCIEPUMEHTAJIbHBIX
UCCIIEIOBaHHUH B 00JIACTH OPTaHUYECKON XUMUM;

® OCBOEHME METOJIOB IVIAHUPOBAHHUS IKCIIEPUMEHTA U 00paOOTKN COOCTBEHHBIX MCCIIEI0BaHUIT;

e oOyueHHME YMEHHUIO CUCTEeMaTU3UpoBaThb U  0000mIaTh  pe3yabTaThl  COOCTBEHHBIX

MCCIIEIOBaHHUI B CONTOCTABIIEHUH C U3BECTHBIMU JINTEPATYPHBIMH JTaHHBIMH;

e oOydeHwe yMeEHUIO OQOPMIIATH pe3yibTaThl COOCTBEHHBIX HCCJICIOBAHMM B BHJIE

MyOJIMKaIUi, OTYETOB, JTOKJIAIOB;

® OCBOEHHME METOAMKH MPETOo1aBaHUs XUMHH.

2. MecTto aucuuminnsl B ctpykrype QOII

2.1. Yuebnas mucuuruinHa b1.B.JIB.1.2 «TeopeTnueckue OCHOBBI OpraHMYECKONW XHUMHUU
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
porpaMMe MarucTpoB WM CHEIMAIMCTOB, MPOCTYIIABIIMX COOTBETCTBYIONINE KYPChl M MMEIOIIUX
M0 HUM TIOJOKHTENbHBIE OIeHKH. OHa OCHOBBIBACTCS HA TIOJOKEHUSX, OTPAKCHHBIX B YUEOHBIX
nporpaMMax yKasaHHbIX YypoBHeH. /[l ocBoeHus puctuiinHbl «TeopeTHuecKkue OCHOBBI
OpPTaHUYECKOW XHMHUW» TpPEOYIOTCS 3HAHHWS W YMEHHUsS, MPHOOpPETEHHBIE OOYYalOUIMMHUCS B
pe3yabTaTe OCBOCHUS Psijia MPEINISCTBYIOINX TUCIUTUIAH (pa3faesioB JUCIUTUIAH), TAKUX KaK:

—OpraHuyecKasl XuMus,

—(U3UKO-XMMHYECKHE METObI AHAIN3A,

—XHUMHUS BBICOKOMOJICKYJISIPHBIX COSAMHEHUH,

—(u3ndeckas XuMus,

—HEeOpraHuYecKasi XUMHs,



AHAJIMTHYCCKAasa XUMUI,
KBaHTOBas1 XUMMHAI,
CTPOCHUC BCUICCTBA
XUMHNYCCKasA TCXHOJOI'HA

2.3. IuctmmuimHa  «TeopeTndeckue OCHOBBI OPraHMYECKOW XUMHHM» HEo0XoAuMa MpU

IIOATOTOBKEC BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa60TbI acrypaHTa M IIOAIOTOBKE K COade
KaHIuaaTCKOIro 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

» yMEHHE NPOBOJUTH aHAIN3, CAMOCTOSTEIBHO CTABUTh 3a/1auy HCCIIEIOBAaHHUA HambOolee
aKTyaJIbHBIX MpoOJIEM, MMEIOIIMX 3HAaYeHHE JUIsl XUMUYECKOM OTpaciu, IPaMOTHO
IUTAHUPOBATh 3KCIEPUMEHT U OCYLIECTBIATh €0 Ha IMpaKTHKE, BilaJeHHE O0a30BBIMU
IIPEACTABICHUSMUA O TEOPETUYECKHX OCHOBAX OPraHUYECKOM XHMHH, MEXaHU3Max
OPraHMYECKUX  pEaKUMH, CTEPEOXMMHH, XHMHH  JJIEMEHTOOPIaHUYECKUX  H
BBICOKOMOJICKYJISIpHBIX coequnenuii (ITK-3)

ITo oxoHuanuu M3Yy4YCHUS JUCHUIITIMHBI ACIIMPAHTHI JOJKHBI.

3nameo:

3aKOHOMEPHOCTH CTPOEHHUs, METOAbl IOJYYEHHUS, XUMHYECKHUE CBOICTBA U OCHOBHBIE
HalpaBJ€HUs MPAKTUYECKOTO MCHOJb30BaHUS OCHOBHBIX KJIACCOB  OpPraHUYECKUX
COCIMHECHHH,

TUIOBBIE METOAbl U COBPEMEHHBIE METOJOJOTMH OPraHUYECKOr0 CHUHTE3a, UCIIOIb3yEMbIE
peareHThl 1 000py/I0BaHuE,

MEXaHU3Mbl XUMUYECKUX PEAKIHI B OPraHUYECKOW XMMUH, MOJXOAbl U METOJbI U3YYCHUS
MEXaHU3MOB,;

BIUSHUE CTPOCHMSI HAa PEAKIUOHHYIO CIOCOOHOCTh M (PU3UKO-XMMHUYECKHE CBOMCTBA
OPraHUYECKUX COCIUHEHUM;

(UBUKO-XUMHUYECKHE METOJbl HCCIIEIOBAHUS CTPOCHHSI OPTraHUYECKUX COCIWHEHUU |
pEaKIH OpraHUuYECKON XUMUH;

COBPEMEHHYIO MEPHOJUYECKYI0 JTUTepaTypy (KypHaibl) U 3JIEKTPOHHBbIE 0a3bl JaHHBIX MO
OpraHUYECKON XMMHH, METOJIbI TOMCKAa MHPOPMAIIIH O CBOMCTBaX M CUHTE3€ OPraHUYECKUX
BEILIECTB;

NPUHLMUIOBI ~ TEOPETUYECKUX  pPacyeTOB  CBOWCTB  OPraHUYECKUX  COCIMHEHU,
TEPMOJIMHAMUYECKUX U KUHETUYECKUX MMapaMETPOB PEAKIIMN B OPraHUYECKON XUMUU;

pOJIb U MECTO OPraHMYECKON XMMHUHU B cucTeMe (yHIaMEHTAIbHBIX XUMHUYECKUX HAyK U
MIPOU3BOACTBE COBPEMEHHON MHHOBAMOHHOM ITPOAYKIUH;

Ymems:

BLI6I/IpaTL MCTOAblI M PpearcHTbl JIA OCYHICCTBJICHUA HAIIPABICHHOI'O OPTraHU4YCCKOIro
CHUHTE34,

MMPOBOAUTH PA3ACICHUC PCAKIIMOHHBIX CMeceﬁ, OMpeACIIATE COCTaB U CTPOCHHUE IMPOAYKTOB
peaKHI/Iﬁ C IOMOIIBIO XUMHWYCCKUX U (bI/ISI/IKO-XI/IMI/I'—IeCKI/IX METO/J0B,

OCYHICCTBJIATH MMOUCK MCTOAOB IMOJIYYCHUA U CBOMCTB QJICMCHTOOPTaHNUYCCKUX COE€IUHEHUI
C UCIIOJIB30BAHUCM COBPEMCHHBIX 0a3 JaHHBIX U IIOUCKOBBIX CHCTEM,

IMPOBOAUTE MOACIUPOBAHUEC XUMHNYCCKUX peaKunﬁ C HUCIIOJIb30BAHHUEM ITOJTYOMIINPUICCKUX
U HCOMIIMPHUYCCKUX KBAHTOBO-XUMHUUYCCKHUX METOOO0B,



Hmemob onvim:

e [UIAHUPOBAHUS U MPOBEICHHS OPraHUIECKOTO CUHTE3A;

® OUYUCTKH BHGMGHTOOPI‘ AHNYCCKUX BCIIICCTB nu I/II[eHTI/I(bI/IKaLII/II/I nux
HCIIOJIB30BAHUECM XUMHNUYCCKUX U (bI/I3I/IKO-XI/IMI/I'-I€CKI/IX METOOAOB,

® MOJCIMPOBAHMUS CBOWCTB BEIIECTB M  IMApaMETPOB  OPraHUYECKUX
HCIIOIL30BaHNEM KBAHTOBO-XUMHYECKUX METOHOB;

® HallMCaHUus HayT-IHBIX OT4YECTOB, CTaTefI, HpOCKTOB.

4. CTpyKTYypa M cojiep:KaHue y4eOHOH U CHUIIIMHBI

OO01mast TpyA0€MKOCTh TUCIUTUIMHBI COCTABIISIET 2 3a4eTHBIE UHUIIBI (72 "aca).

4.1. CTtpykTypa M CUHIIIHHBI

CTPOCHHSI C

peakuuid ¢

Ne | HammenoBanue O6beM yuebHOl paboThl, U Bun
JUCLUIIIAHBI Bcero Bcero W3 aynutopHbIX CaMocT. | HTOrOBOTO
ayputopH. | Jleku. | JIa6. | ITpakt. | KCP | pabota | KOHTpOJA
1 | Teoperuueckue
OCHOBBI 72 36 36 - - - 36 3ager
OpPraHUYECKON XUMUU
4.2. Coaepxanue JUCUMIIIMHBI
4.2.1. Pazaesibl AMCHUIIJIMHBI M BH/IbI 3aHATHIH
Ne HanmenoBanue Buibl yueOHoI pabOThI U TPYIOEMKOCTb, U DOpMBI TEKYIIETO
pa3eiioB U TEM Bceero | Jlekn. | JIa6 | [Ipaktr | CP | KCP KOHTPOJIA
yCIeBAaEMOCTHU
1 3aKOHOMEPHOCTH
CTpOEHUS U
pEeaKIMOHHOIO 5 3 5 VY CTHBIN TPYNIIOBOU
MOBE/ICHUS onpoc
OpraHMYECKHUX
COCTUHEHUH.
2 OcHOBHBIE TIOJIOKEHUS 5 3 5 VY CTHBIN TPyNIOBOU
KBAaHTOBOM XUMUH. oInpoc
3 Knaccudpukanus . .
o Y CTHBIN IpynnoBoi
peakuuii B 4 2 - - 2 -
. onpoc
OpraHNYECKON XHMUHU.
4 Teopuu Kucnor u 4 2 5 Y CTHBIN TPYyNIIOBOU
OCHOBAaHUM. onpoc,
5 BnusiHne cpensl Ha . .
Y CTHBIN TpynnoBOH
CKOPOCTH U paBHOBECHE 4 2 - - 2 - OIIDOC
OpPraHMYECKUX PEAKLINH. p
6 Kapb6enueBbie HOHBI 4 2 5 Y CTHBIN TpynnoBOH
(kapOOKATHOHBI) onpoc
7 PanukanbHbIEe TPOLIECCHI. 4 2 5 Y CTHBIN TpynnoBOH
OIpoc
8 Peakiun . .
Y CTHBIN rpynnoBoi
HYKJII€O(UIHHOTO
5 2 - - 3 - OTIPOC, pelIeHue
3aMELICHMS.
3a1a4




9 DneKkTpoduiIbHbIE Y CTHBIN TPyNTIOBOMA
peaxuu B 5 2 - - 3 - OTIPOC, PeIIeHUE
OpPraHWYEeCKON XMUMUH. 3a/1a4

10 | Peakuun 4 2 ) ) 2 i Y CTHBIN IpynnoBoi
SJIMMUHUPOBAHUS onpoc

11 | IIpucoenuHenue no . .

Y CTHBIN TpynnoBoM
KpPaTHBIM yTJIepO/I- 4 2 - - 2 - onpoc
YIJIEPOIHBIM CBSI3IM

12 | HykneodunbHoe Y CTHBIN TPyNIOBOMA
IIPUCOEANHEHNE K 4 2 - - 2 - OIIpOC, PELIEHUE
KapOOHUJILHOMU TpyTIIE. 3a/1a4

13 | [leperpynmupoBKH B Y CTHBINM rpynnoBon
KapOOKaTHOHHBIX 4 2 - - 2 - OTIPOC, PEIICHUE
MHTEpMEeuaTax. 3a/1a4

14 | MonekynsipHble Y CTHBIN IpynInoBoi
peakuuu. 4 2 - - 2 - orpoc

15 | CornacoBaHHbIe Y CTHBIN IpynIoBoi
peakuuu. 4 2 - - 2 - orpoc

16 | JIBoiicTBeHHAas
peakLMOHHAs . .
CIIOCOGHOCTE 1 VY CeTHBIN TpynnoBoi
TayTOMepus 4 2 i i 2 ) Onpoc
OpraHUYECKUX
COCIMHEHUI.

17 | OcHoBBbI hoTOXUMUHU Y CTHBIH TpynmoBoit
OpraHUYECKUX 4 2 - - 2 - orpoc
COETMHEHUI.

Bcero yacoB: 72 36 - - 36 -

4.2.2. Conepixanue pa3aeaoB AU CHUINIAHBI
Ne HanmenoBanue Copepxanue paszzena (TEMbI) ®opMBbI
pazzena JUCIUILINHEI IIPOBEJCHUS
3aHATHI
1 | 3akoHOMEpHOCTH CoBpemeHHbIE IIPEICTABICHUS 0 npupoae | Jlekuuu,
CTPOCHUS U XUMUYECKOM CBA3U. THUIBI CBSi3eM B OpPraHUYECKOM | CEMHUHApBHI,
PEaKIIMOHHOTO XxuMud. ['mbpuansanus aToMOB yrjiepoAa M a30Ta. | CaMOCTOSITEIbHAs
MOBEICHUS OnekTpoHHbIE A(PPEKTh. DIEKTPOOTPHUIATEIHHOCTH | paboTa
OpraHMYECKHUX aTOMOB M 3aMECTUTENEH.
COEIMHEHMII. [lonsiTue o  koHpopManuu  Mojiekyabl.  CBs3b
KOHpOpMAalUM M PEAKUHOHHOM  CrocOOHOCTH.
[TpyHIHN Kepruna-I'ammera. Howmenkiarypa
rE€OMETPUUYECKUX MN30MEPOB. DHaHTHOMEpPHUSL.
Acuvmmerpuss W XxUpanpHOCTh.  HomeHkiarypa
ONTUYECKUX AaHTHUNOAOB. HeyrieponHble aTOMbI Kak
LHEHTpbl  xupaimbHOCcTU. CrHocoObl TMONy4YeHUs U
pa3JeseHns SHAHTHOMEDOB.
2 | OcHOBHBIC ATOMHBIE W MOJEKyJsApHble opOutanu. Ilonstue o | Jleknuu,
M10JIO’KEHHUS MOJIYSMIIUPUYECKUX ~ METOAAaX, OCHOBAHHBIX  Ha | CEMUHAapHI,
KBAaHTOBOW XMMUHU. npuompkennn Xaptpu-Ooka (MNDO, AM1, PM3 wu | camocTosiTennbHAst




ap.). Memoowt ab initio. Teopuss Bo3mymienuit MO. | pabora

[TonsiTue 0 pe3oHaHCE B KJIACCUYECKOW M KBAaHTOBOWU

XUMHH. [IpaBuio XIOKKeJsl. Me3onoHHbIE

COE€IMHEHMSI. ADOMAaTUYHOCTh C aHTHAPOMATUYHOCTb.
Knaccudukanms Knaccudukanms peaknuii 1mo Tumy oOpasoBanus u | Jlekuuu,
peakuuii B pa3pbiBa CBA3€H B JIMMUTHUPYIOLIEW CTaJMM, 110 TUILY | CEMHUHAPHI,
OpraHWYECKOM XMMHUH. | peareHTa M IO COOTHOLICHHMIO 4YHUCJIa MOJIEKYJ | CAaMOCTOSITEIbHAs

peareHTOB M MPOAYKTOB. Teopus mepexoaHoro | padbora

cocrosgHMs. KuHeTHueckue ypaBHEHHS OCHOBHBIX

TUNOB peakuui. MeTox CTauMOHAPHOIO COCTOSTHUS

(mpuanun  boxenmrerina). Iloctynmar  XammoHja.

Koppenauuonssle ypaBHEHHUs, IPUHLIMII JTUHEHHOCTH

cBOOOMHBIX sHepruit ['m66ca. YpaBuenus ['ammera u

Tagra. Ilpunmun XMKO wu ero obOocHoBanue Ha

OCHOBE Teopuu Bo3MmymieHuit MO.
Teopuu KUCHOT U Kucnotel bpencrena u Jlptonca. Kucnorno-ocHoBHoe | Jleknuu,
OCHOBaHUH. paBHoBecue. Ilonstue pH. Kunernueckas U | ceMUHApBHI,

TEPMOAMHAMHYECKAs KHCJIOTHOCTb. VYpaBHEHUE | caMOCTOSATEIbHAS

Bbpencrena. Iloctynat I'ammera. [punmun XXMKO wu | pabota

ero 0o0OOCHOBAaHHME Ha OCHOBE TEOPUM BO3MYILIEHUMI

MO.
Bnusinue cpenpl Ha Kierounsrii ¢ dexT. Bonoponnas CBs3b. | Jlekuuu,
CKOPOCTH U Knaccudukanus u IKaJIbl apamMeTpoB | CEMUHAPBHI,
paBHOBECHE pacTBOpPUTEIEH. YpaBHeHus YunHcreliHa U | CaMOCTOSITENIbHAS
OpraHUYECKUX I'pronBanpna, Komnens-ITaneMma. Bnusinue | pabota
peakiuii. accolMaly MOHOB Ha X PEAKIIMOHHYIO CIIOCOOHOCTD.

VpaBHenue Axpu. Mexdasnpiii karanus. Kpays-

3(hupbl, KPUNTAHABI, TMOJAHIBI,  KaTAJIU3aTOPBI

MexdazHoro IepeHoca. ITonsiTue 0

CynpaMoOJIEKYJISIPHON XUMUH.
Kapb6enueBbie I'enepanus kapOOKaTHOHOB B pacTBOpax W B razoBoi | Jlekuuwu,
CUCTEMBI U (daze. BnusiHuE CTPYKTYpHBIX M COJBBATAllUOHHBIX | CEMUHAPHI,
KapOOKATHOHBI. ¢akTopoB  Ha  CTAaOMIBHOCTH  KapOOKAaTHOHOB. | CAMOCTOSITENbHAS

Kap6enbl. CuHII€THOE W TPUIUIETHOE COCTOSIHUE | paboTa

KapOeHOB. MeToabl TeHepanuu KapOEHOB U HUX

ucronb3oBanue. HuTpeHsl, Ux renepaus, CTpoeHUE U

CBOMCTBA.
PanukannHEIe MeTtonibl T€HEpUPOBAHUS PAAMKAIOB. JIEKTpoHHOE | Jlekiuu,
IIPOLIECCHI. CTpoeHHe © (aKTOpPhl CTAOWIM3AIMA CBOOOTHBIX | CEMUHAPHI,

paIuKaoB. Tunbr CTaOMIIBHBIX CBOOO/IHBIX | CAaMOCTOSATEIbHAs

paaukanoB. OcHoBel MeTo10B DI1P u XII. Katnon- u | pabota

aHMOH-pauKaibl. KoMIuieKkcsl ¢ mepeHocoM 3apsijia.

PanukanbHble ¥ MOH-paJuKalIbHbIE  pEAKIUU

MPUCOCTUHECHUS, 3aMEIICHUS ¢ AIMMHUHUPOBAHHUS.

NHruburopsl, WHUIUATOPHL M TMPOMOTOPHI IEMHBIX

peaKkuuid. Penokc-peakium. DIIEKTPOCUHTES

OpPraHUYECKUX COCTMHEHUM.
Peakun HyxneodunbHoe 3amenienue B anudatuyeckoM psaay. | Jlekuuwu,
HYKJICO(UITHHOTO BrusiHue CcTpyKTyphl CcyOcTpaTa W TOJIIPHOCTH | CEMUHApHI,
3aMEILEHHUS. pacTBOPUTENST HAa CKOPOCTH M MEXAHU3M PEAKLUU. | CAMOCTOSATENbHAS

AHXMMEpHOE  COJEHCTBHE UM  CHHapTeTHYecKoe | paboTa

yckopenue. Koppensiiimonnsle ypaBHeHusi CyodiiHa-




Cxkotra u DaBap/ca.
HyxkneodunpHoe 3aMeleHre MpH KPaTHOW YIIIEpO.I-

YIJIEpOJNHOM CBSI3W M B apOMaTU4eCKOM  sIpe.
Tunuyable MEXaHU3MBI HYKJICO(DUIHHOTO 3aMELICHHS
y Sp2-TUOpUIHOTO aToma yriiepoaa. BUHWIBHBIN
katuoH.  Kartanu3  mepexogHbIMM — METaJulaMHu.
HyxneodunbHoe 3amerienne Bogopoja (BUKapuO3HOE
3aMEILIEHUE). Komruiekcer Melizenreiimepa.
HyxkneodunbHoe 3amelieHue B apOMaTHYECKHUX
rerepounkiax. Knne-zamemenue.

9 DneKTpoUIIbHBIE MexaHu3MBbl 3aMeIeHU Sel, Sg2, Sel. | JIexuun,
peaxkuuu B Hyxkneodunbubrit KaTaiaun3 3JIEKTPO(UITBHOTO | CEMUHAPHI,
OpraHMYeCKON XMMMHU. | 3aMelleHus. BnusHue CTpykTypel cyOcTpaTta M | CaMOCTOSITEIbHAs

3¢(deKToB cpembl Ha CKOpPOCTh H HampaBlieHue | paboTa
peakuuii. IlpaBwiia opueHTanUMu U UX MOJIEKYJISAPHO-
opOuTanbHas ~ MHTEpHIpeTanusi.  DIEKTPOPUIbHOE
3aMeIlEeHUe OPYrux Tpymi, KpoMe Boxopoxaa. Mmco-
3amenienne. Knnernaeckue n30Tonubie 3 QexTsl.

10 | Peakuuu MexaHu3Mbl TETEPOJIMTUYECKOTO 3IIMMUHUpPOBaHHU. | Jlekuuwy,
AIIMMHUHUPOBAHUS CrepeosneKTpoHHbIE TpeOoBaHuUs U | CEMUHAapHI,

crepeocnieupuyHOCTs Npu  E2-3IMMUHMpPOBAHUU. | CAMOCTOSATENbHAS
TepMuyeckoe CHH-3JIMMUHUPOBAHHUE. pabora

11 | IIpucoenuHenue no OnexkrpodunbHoe  npucoenuHenue. CunbHble U | Jleknuw,
KpPaTHBIM yTJIEpOJI- ciabple ANIEKTPOQUIbI, MEXAaHU3M U CTEPEOXUMHS | CEMUHApHI,
YIJIIEPOIHBIM CBSI3AM IIPUCOCAUHEHHS, PETUO- U  CTEPEOCEIIEKTUBHOCTD | CAMOCTOSTENIbHAS

peakuuil. [Ilpucoennnenue K ConpsKeHHbIM CUCTEMaM. | paboTa
HykneodunbHoe nprcoeinHeHne MO KPaTHBIM CBA3SIM

C=C. Peakius Muxasisd. AHUOHHAs MOJIMMEpU3ALUS
oJie(rHOB.

12 | HykneodwibHOE Peaknuu KapOOHWIBHBIX COeTUHEHUN ¢ | Jlexmun,
IIPUCOEANHEHNE K HykJIeoumamu, B TOM 4YHCIE€ C KapOaHMOHAMH, | CEMUHApHI,
KapOOHUIbHON METAJUIOPTaHUYECKUMU peareHTamMu. Peaknuss AHpH. | CaMOCTOSTENIBHAS
rpymme. MexaHu3M STepupHUKAlMM  KUCIOT M IOJydeHHue | paboTa

areraneit. HykneopunpHoe npucoeMHEHUE K albI- U
KeTUMHUHaM ¥ KapOOHUI-UIMMOHHEBBIM  HOHaM
(peakuys MaHHuxa).

13 | IeperpynnupoBku B | Kinaccudukanus neperpynnmpoBoK: MUHAKOIUHOBAsS U | Jlekuuwy,
KapOOKAaTHOHHBIX PETPONMHAKOIIMHOBAS, NEeperpynnupoBka JleMbsiHOBA. | CEMUHAPBI,
MHTEpMEanaTax. IIeperpynmnupoBka Baruepa-MeliepBeliHa. | caMOCTOSTENbHAS

[leperpynnupoBku ¢ wmurpamue k artoMmy asota | paboTa
(T'o¢pmana, Kypuwmyca, bexmana). Peaxius baiiepa-
Bumnurepa.

14 | MonexynsipHble [uc-Tpanc-u3zomepuzanus, pacnazn MoJieKyd, | Jlekuun,

peaxIuu. pa3MbIkaHue MUKI0B. KoapKkTaTHbIe peakuuu. CEMHUHapHI,
CaMOCTOSITENIbHAS
paborta

15 | CornacoBaHHbIe Konnenuust coxpanenus opOuTanbHON cuMMmeTpuu H | Jlekuuw,
peaKkuu. npaBuiia BynBopma-I'opmana. DIEKTpONMKIMYECKUE | CEMUHAPHI,

peakuuu, CUTMaTpOIIHbIE NEPETrPYNIUPOBKU. | CAMOCTOSATEIbHAS
[lepunukmueckne  peakiuu  (2+2) wu  (2+4)- | pabora
LHUKJIOIPUCOETUHEHHUS. 1,3-gunosnspuoe

IUKJIONIPUCOCTMHCHHUE.




16 | JIBoiicTBeHHas [IpoToTponHbie M CUTMATPONHBIE MEPErpyNnmUpoBKH. | Jlekuu,
peaKIMOHHAs IIpaBuno KopuOmoma. Kero-eHonmbHOE paBHOBECHE. | CEMUHAPHI,
CHOCOOHOCTH H HutpocoenuHeHuss ¥ HHTPOHOBBIE  KHCIJIOTHI, | CAMOCTOSITEIIbHAS
TayTOMEPHS HUTPO30COCTUHEHUS U OKCUMBL. MeTaJIIOTPOTHS pabota
OpPraHUYeCKUX
COCIMHECHU.

17 | OcHoBbl poToxumun | CHHIIIETHBIE u TPHILJICTHBIC cocrosinus, | Jlexnuwy,
OpraHUYECKHUX ¢ryopecueHIus u dochopecrennus, | cCeMUHApPHI,
COCIMHCHUH. WHTEPKOMOMHAIIMOHHAsE KOHBepcusi. OCHOBHBIE THITBI | CAMOCTOSITEIIbHAS

(dhoToxummudecknx peakmuii. JBienue poroxpommsma. | pabora

5. O0pa3oBaTesibHbIE TEXHOJIOTUH

1. AxTuBHBIE 00pa3oBaTENbHBIC TEXHOIOTUU: JIEKIIMH, CEMUHAPHI U IPAKTUYECKUE PAOOTHI.

2. ConpoBOXIeHHE JICKIMA BU3YaJIbHBIMUA MaTepHallaMH B BUJIE CJIAiI0B, TIOATOTOBICHHBIX C
WCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHM, HPOEUUPYEMbIX Ha BKpaH C
MIOMOUIbIO BUJIEOIIPOEKTOPA.

3. [IpoBenenune mpakTUUECKUX PabOT B JIabopaTOpHsX, ydacThe OOYYarOIIMXCS B HAay4YHOU
paboTe U BBHITIOJTHEHNUH HCCIIE0BATEIBCKUX MIPOCKTOB.

4. Ucrnonb30BaHKE CIEUMATBHOIO MPOTpaMMHOrO obecriedyeHuss U VIHTepHEeT-pecypcoB st
00y4eHHS B XO/I€ MPAKTUIECKUX M CAMOCTOSATEIBHBIX paboT.

6. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOATeILHOH padoThl ACIUPAHTOB.

Bupl camocTosiTenbHON paboTHI:

B JIOMAIlIHUX YCIIOBHSIX, B YMTAIBHOM 3ajie OMOIHMOTEKH, Ha KOMIIBIOTEPAaX C JIOCTYIIOM K
0a3aM MJaHHBIX M pecypcam HWHTepHeT, B Ja0oparopusx ¢ JOCTYIOM K JIabOpaTOpHOMY
000pyZ0BaHUIO U TpHOOpaMm.

CamocrosaTenbHass padoTa MOJKPEIUIseTcs y4eOHO-METOIUYECKUM M HH()OPMAIMOHHBIM
o0ecriedeHrneM, BKIIIOYAIOMUM Y4eOHUKH, Y4eOHO-METOANYECKHE MOCOOMs, KOHCIEKThI JIEKIUH,
y4eOHOE U Hay4yHOE IPOrpaMMHOe oOecrnieueHue, pecypcbl HTepHeT.

7. OneHOYHBbIEe CPeACTBA VI TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH, TPOMEXKYTOYHOI
aTTecTalliy 10 UTOraM OCBOEHMS JMCHUIIJIUHbI

ens koHTpoNs - modydeHHUE HWHMOpMAIMKU O pe3yiabTaTax OOYYEHHS U CTENEHU UX
COOTBETCTBHS pe3yIbTaTaM O0yUeHHUSI.

7.1. Tekymuii KOHTPOJIb
Texymmii KOHTpPOJIb YCIEBAaeMOCTH, T.€. TPOBEpPKa YCBOCHHUS Y4eOHOro Marepuana,
PETYJIIPHO OCYILECTBIsIEMasi Ha MPOTSIKEHUH cemecTpa. TeKylmui KOHTPOJb 3HAHWUN ydaliuxcs
OpraHM30BaH Kak yCTHBIN rpynnoBoii onpoc (YI'O).
Texymas camocrosTensHas padoTa acmUpaHTa HalpaBieHA Ha YIiyOJIeHHWe W 3aKperyieHue
3HaHWUH, U pa3BUTHE IPAKTUYECKNX YMEHHM ACTIMPAHTA.

7.2. IIpoMesKyTOYHAA aTTeCTALMS
[IpomexxyTouHast arTecTanusi OCYIIECTBIISAETCS B KOHIIE CEMECTpa U 3aBEpLIACT HU3yUYEHHE
muctumnHel «TeopeTnyeckne OCHOBBI OpraHndeckoi xumun». dopma aTrecTaum — 3a4er.




KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO ITOBEACHMSI OPraHUYECKUX COETMHEHUI

CoBpeMeHHbIE NPEACTaBICHUS O MPUPOJE XUMUUECKON CBSA3U. THUIBI CBS3€H B OPraHUYECKOMN
XxuMud.  ['mOpuamsanust  aToMOB  yrjepoja M a3oTa.  OJEKTPOHHBIE 3 EKTHI
DNeKTPOOTPUIATEILHOCTh aTOMOB U 3amectuteneil. [lonstue o koHpopmanuu momnexkyinsl. CBA3b
KoHpopManuu © peaknuoHHOH crocobnoctu. Ilpunmun Kepruna-I'ammera. Homenknatypa
F€OMETPUYECKUX H30MEpOB. ODHaHTHOMEpHs. ACHUMMETpUss U XUpalbHOCTh. HomeHkiatypa
ONITUYECKUX aHTUIOJO0B. HeyriepoaHbie aToMbI Kak HEHTPBI XHpanbHOCTU. CriocoObl MOTydeHus: U
pas3JiesieHns YJHAHTHOMEPOB.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMUU
ATOMHBIE W MOJIGKYJsIpHbIe opOutanu. [loHATHE O MOTYIMIUPUUYECKUX METOJaX,
OCHOBaHHbBIX Ha mpubmmkenun Xaprpu-Poka (MNDO, AMI1, PM3 u ap.). Meroasl ab initio.
Teopus Bo3mymenuit MO. [lonsiTue 0 pe3oHaHCE B KIACCHYECKOW M KBAaHTOBOM XuMHH. [IpaBuio
XroKkensi. Me30oroHHbIEe COeIMHEHHS. APOMAaTUYHOCTh C AHTUAPOMATUYHOCTb.

Knaccugukaius peakiuii B opraHn4eckoil Xummuu
Knaccupukanusa peakuuii mo tumy oOpa3oBaHUsS W pa3pbiBa CBS3€H B JIMMHUTHUPYIOLIEH
CTaJ1H, [0 TUIy PeareHTa U MO COOTHOIIEHUIO YMCIIa MOJIEKYJ PEareHTOB U MPOAYKTOB. Teopus
IIEPEXO/IHOTO COCTOAHMA. KuHeTHueckue ypaBHEHUS OCHOBHBIX THUIIOB peakuuil. Meton
cTauMoHapHoro coctrosHus (npunuun boaenmreiina). Iloctynar Xsmmonaa. KoppensiuoHHble
yYpaBHEHHUsI, TPUHIHI JTUHEHHOCTH CcBOOOMHBIX sHepruil ['mbOca. YpaBuenus 'ammera u Tadra.
[Mpunamun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu Bo3myieHuit MO.

Teopuu KUCIOT U OCHOBAHUM
Kucnotet bpencrena u Jlbtonca. KucmotHo-ocHoBHOe paBHOBecue. llonsitue pH.
Kunernueckass 1 TepMoJMHaMHUuecKasi KUCIOTHOCTb. YpaBHeHue bpencrena. Iloctynar ['ammera.
[puauun XKMKO u ero o6ocHoBaHue Ha OCHOBE Teopuu BozMylieHuit MO.

Bnusinue cpenbl Ha CKOPOCTH M pABHOBECUE OPTaHUYECKUX PEAKIUI
Knerounsnii s¢dexr. Bomopoanas cBs3b. Krmaccudukamus u  mkamsl  mapameTpoB
pactBopureneil. YpaBHenuss YuncterHa u ['pronBanpaa, Konnensa-ITansma. Binsinue accoumanun
MOHOB Ha WX PEaKIMOHHYIO CIOCOOHOCTh. Y paBHeHHe Akpu. Mexdaznblii katanus. KpayH-a¢upsi,
KPUIITAH]IbI, TOJAHBI, KaTamu3aTopsl MexdaszHoro mepeHoca. [loHsTHE O CympamoJIeKyIspHOI
XUMUHU.

KapOenueBsle cucteMbl 1 KapOOKaTHOHBI
I'eneparuss kapOOKaTHOHOB B pPAacTBOpax M B ra3oBoil (asze. BiusHue CTpyKTYypHBIX M
COJIbBATAIMOHHBIX (DAKTOPOB Ha CTaOMIBHOCTH KapOokaTHOHOB. KapOenbl. CuHIIIETHOE W
TPUILIETHOE COCTOsTHME KapOeHOB. MeTobl reHepanuu KapOeHOB U UX HCIoyb3oBaHue. HuTpeHsl,
UX FeHepalus, CTPOEHUE U CBOMCTBA.

PanukanbHbie Mpoliecchl
Metoapl TeHEPUPOBAHUS PATUKATIOB. DIJIEKTPOHHOE CTPOCHHE W (PaKTOPHl CTAOWUITU3AINHI
CBOOOHBIX paJuKaioB. THUITBI CTAOMIBHBIX CBOOOTHBIX pagukanoB. OcHoBsl MeTo 0B DI1P 1 XIIA.
Katnon- u annon-pagukansl. Kommiekcsl ¢ mepeHocoM 3apsa. PagukanbHble U HOH-PAAUKAIbHBIC
peaKiuu TMPUCOCTUHEHHS, 3aMEUICHHUs W DJIUMUHHpPOBaHUS. WHTHOWUTOpBI, WHHUIMATOPHI U
MPOMOTOPBI LIEMHBIX peakiuid. Penokc-peakiuu. DIeKTPOCUHTE3 OPTaHUYECKUX COCAMHEHHUIM.



Peakunu HyK1€0(UIHLHOTO 3aMEIICHUS

HyxneodunbHoe 3amemnieHue B anudaruyeckoMm psny. BiusHue cTpykTypbl cyOcTpata U
IIOJIAPHOCTU PACTBOPUTENS HA CKOPOCTHM M MEXAHU3M peakuuu. AHXHMEpPHOE COJIEHCTBUE U
cuHapteTndeckoe yckopenue. Koppemsuuonnsie ypaBHeHust CysitHa-CkoTrra W DnBapica.
HykneodunpHoe 3amenieHre mpyu KpaTHOM yriiepo-yriepoaHON CBA3H U B apOMAaTHYECKOM SIpe.
Tunuunple MexaHU3Mbl HYKJICO(DUIBLHOTO 3aMeIlleHuss y Sp2-TUOPUIHOTO aroMa Yriepoja.
BununpHbiii katron. Karanu3 nepexonubiMu Metauiamu. HykneodunpHoe 3amelneHne BoAopoaa
(BukapuoszHoe 3amemieHue). Kommuiekchl Melizenreiimepa. HykneodunpHoe 3amernieHue B
apoMaTHuYecKuX rerepouunkiiax. Kune-zameuienue.

OnexTpoUIbHbBIC PEAKINH B OPraHUIeCKON XUMHH
Mexanusmbl 3amemienns SE1, SE2, SEi. HykneodunbHbI KaTamus 31IeKTPOPUIBLHOTO
3aMmenieHus. BiusHue CTpyKTyphl cydcTpara U 3QQeKToB cpeipl Ha CKOPOCTh W HAIPaBJICHHE
peakuuii. [lpaBuna opueHTaMM U WX  MOJEKYJISIpHO-OpOUTanbHAasT  MHTEPIpETaIHs.
OnexrpoduiabHOE 3aMelIeHHe IPYTruX rpymi, KpoMme Bogopoaa. Umnco-3amemnienne. Kunernueckne
M30TONHBIC 3P PEKTHI.

Peakuuu >nuMuHUpPOBaHMS
MexaHu3MBbl T€TEPOIUTHUECKOIO 3JIUMUHUpPOBaHUSA. CTEpeolsieKTpOHHbIE TpeOOBaHUS U
crepeocneunuunocts npu E2-snumunnpoBanuu. TepMuueckoe CHH-3IUMHUHUPOBAHHE.

[TpucoenuHEeHNE IO KPATHBIM YTIIEPO/I-YIIIEPOTHBIM CBSI35IM
OnekrpodunpHoe TnpucoenuHenue. CuilbHbIE W cla0ble JJICKTPO(UIBI, MEXaHHU3M U
CTEPCOXHMHUSI TPUCOCAMHEHUS, PETHO- M CTEPEOCEICKTUBHOCTh peakuuid. [IpucoenuHeHune K
CONPsDKEHHBIM cucTeMaM. HykneodpunbHoe mpucoenuHenne mo KpatHeiM cBs3siM C=C. Peakuus
Muxasis. AHHOHHAs MOTUMepHU3alus oe(hUHOB.

HykneodunbHoe npucoeanHeHne K KapOOHMIIBHON TpyIine
Peakuyuu kapOOHMIIBHBIX COEIUHEHHH C HyKJIeo(uiaMu, B TOM YHUCIE C KapOaHHMOHaMH,
METAJUIOpPraHWYeCKUMU peareHTamu. Peakuus Anpu. MexaHu3M 3TepuUKalUM  KUCIOT U
noydeHue anetanei. HykieodunbHOe TPHUCOCIWHEHHME K allbjl- U KETUMHUHAM W KapOOHUM-
MMMOHHUEBBIM HOHaM (peakuus MaHHuXa).

[leperpynnupoBky B KapOOKaTHOHHBIX HHTEPMEAHATaX
Knaccudukanus NepErpynnmupoBoOK: IIMHAKOJIMHOBAs u PETPONMHAKOINHOBAS,
neperpynnupoBka JlempsHosa. IleperpynnuposBka Baruepa-Meliepseiina. IleperpynnupoBku ¢
Mmurpanueit k atomy asora (I'opmana, Kypuyca, bekmana). Peaknus baiiepa-Bunnurepa.

MonekynspHbIe peakuun
[uc-Tpanc-u3zomepuzanus, pacnaj MOJIEKyJl, pa3MblKaHHe HUKIOB. KoapkTaTHbIE peakiyH.

CoracoBaHHbIE PEAKIINH

Konnmenmust coxpanenusi opOuTanbHON cuMMeTpur W mpaBwia Byasopna-I'ogmana.
ONEKTPOLUUKINYECKHE pEAKLUU, CUIMAaTpOIHbIE MEpEerpynnupoBKku. llepunmkinunyeckue peaxuuu
(2+2) u (2+4)-uuxnonpucoenuHenus. 1,3-1unonspHoe HUKIONPUCOEIMHEHHE.

JIBolicTBEeHHAsl peaKLIMOHHAs CIIOCOOHOCTh U TAYTOMEPHUSI OPTraHUYECKUX COeTUHEHUN

[IporoTtponHsle u curmarpomnssie neperpynnuposku. [Ipasuno Kopubmatoma. Kero-eHonmpHOE
paBHOBecue. HuTpocOoenMHEHMST W HUTPOHOBBIE KHCIOTBI, HUTPO3OCOCAUHEHHUS M OKCHUMBI.
MeranoTponusi.



OcHOBBI (HOTOXUMHH OPTaHUIECKUX COCTUHEHUI

CuHTIIETHBIE ¥ TPUIUICTHBIE  COCTOSIHHSA,  (QuyopecueHnus u  ¢pochopecieHnus,
WHTEpPKOMOWHAIIMOHHAs KOoHBepcusi. OCHOBHBIE THIBI (OTOXMMHUYECKHUX peakiuid. SBieHue
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. JIabopatopus 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.
Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunom. JIaGoparopus 3Hanuii, 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 COBPEMEHHOI'O OPraHMYECKOro CHHTe3a. YueOHoe mocodue / B. A.
Cwmur, A. . luneman. — M.: bunom. JIaGoparopus 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. ®@. Oprannyeckas xumusi: yaeoHoe nmocooue st 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 mocooue st 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.

JonosHuTeILHAS JTUTEpPaTypa
Adanacoes, b. H. ®usnveckas xumus / b. H. Adanacwes, 0. I1. Axkynosa. — M.: Jlans,
2012. — 464 c.
babkun, B. A. buomacca JHUCTBEHHMIBI: OT XMMHYECKOTO COCTaBa JI0 MHHOBAIMOHHBIX
nponyktoB / B. A. ba6kun, JI. A. OctpoyxoBa, H. H. Tpodumona; 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'. ['eHe31C 1 3BOJIIOLINSI XUMUU OPTAHUYECKUX COCIMHEHUN TEPMaHHUs, OJIOBA
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 xu3nu: 70 et wjaeu, uccienoBanuii u ceepuienuii / M. T
Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocuOupck: 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. Hanoctpykrypel B 6uomenunmuae / K. T'oncansec, K. Xanpbepmranr, 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: Hoseie rnasel / H. K. I'ycapoBa, A. . 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 / 3. Mnuen. — 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. buoxuMuueckne OCHOBHI XMMHHU OHOJIOTMYECKH AKTUBHBIX BEIECTB:
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. ®ropcoaepxkamme azunbl U 0eH3zasunsl / O. 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. bruonornveckasi akTUBHOCTb MPUPOIHBIX coeaunenuii / A. A. CemeHoB, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunsBepcreiin, P. CnekrpoMerprueckas WISHTU(PUKANNUS OPTaHUYSCKUX coeauHeHwid / P.
CuunbBepcereiin, @. Beocrep, [. Kumi. — M.: bunom. JlabopaTtopust 3nanuid, 2014, — 557 c.
ConpnarenkoB, A. T. IlecTuiuabl U peryssTOpbl POCTa: MPUKIIAJIHAS OpraHUYecKast XUMUs /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlabopaTtopus 3HaHui,
2014. - 223 c.
Crapoctun, B. B. Marepuansl 1 MeToapl HaHOTEXHOJOTMM: ydeOHoe 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 TUCIUNIMHBI

Jly11 ocBOeHUS MPOrpaMMbl 00YYEHHUS U JUIS BBIMOJIHEHHS] HAyYHO-HUCCIIeI0BaTEIbCKIX paboT
0 TeMe IUCCEePTAllMU KaXKIOMYy AaclUpaHTy MpPeIOCTaBICHO WHIMBHIyaJbHOE pabodee MecCTo,
00Opy/IOBaHHOE  MPUTOYHO-BBHITSHKHOW  BEHTWISIMEH,  BOJONPOBOJOM,  BOJOOTBEACHHUEM,
BO3AYXOBOJOM. [Ipy BBHIMONTHEHUN KBATHU(PHUKAIMOHHBIX M JAMCCEPTALMOHHBIX PAa0OT aCIHPaHTHI
UMEIOT BO3MOXKHOCTh  HCIIOJIb30BaTh ~MAaTEpUAIbHO-TEXHUYECKUE CpelCcTBa  Jaboparopuii
(oprrexHuKa, pEaKTUBBI, PACXOJHbIE MaTepHaibl, JabopaTOpHAas TOCYla, HW3MEPHUTEIbHOE
o0opynoBaHuEe U [p.), a TaKKe HUMEIOT JOCTyH K Joporoctosiemy obopynoBanuio WpUX 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, wusroroBurens Perkin Elmer, mnopomikoBsbrii
madpakromerp D2 PHASER, monokpucrammmueckuii audpakromerp D8 VENTURE u np.) dus
MPOBEJCHUS  KBAaHTOBO-XMMMYECKHX  PACUETOB  HMEETCS  BBIUHUCIUTENBHBIM  KIacTep
39I'/112I'6/14T6 u HEOOXOAMMOE TPOTPAMMHOE OOECTICUCHUE.
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