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Pabouass mporpamMma cocTaBieHa B COOTBETCTBHH C DenepanbHbIM TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIErO 00pa3oBaHUs MO HampaieHWto moarotoBku 04.06.01
Xumuyeckue Hayku (YpOBEHb TIOATOTOBKH KaJpOB BBICHICH KBau(UKauu) (yTBEpKICH
[Tpukazom MunuctepctBa oopazoBanus 1 Hayku PD ot 30.07.2014 Ne 869)

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHoro coBera
HNpHX CO PAH mporokoa Ne 7 ot 30 mast 2018 r.

LA/
HavanpHuk oTaena acnmupaHTypel K.X.H. "/ /// L H.H. Tpodumona

1. Heau u 3axa4u y4yeOHOH THCHHUILINHBI

PaccmaTtpuBaemas AMCHMIIIIMHA OTHOCUTCS K OCHOBHBIM JUCIHMIUIMHAM IPH MOJITOTOBKE
aCTIMPAHTOB, OOYJAFOIIUXCS TI0 TPODUITI0 XUMUS IEMEHTOOPTaHUIECKIX COCTUHEHUH.

Henabio u3ydyeHHs] TUCHUILIHHBI SBISETCA NpHoOpereHHe (GyHIAMEHTAIbHBIX 3HAHUNA U
MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS MPO(EeCcCHOHAIBHON HAay4YHO-HCCIEA0BATEIHCKOM,
WHHOBAIIMOHHOM U 00pa30BaTeNbHON JAEATEILHOCTH B 00JIACTH OPTaHUYECKOM XUMHH U B CMEKHBIX
obnactax Haykd; (GOpPMUpPOBaHHE OOOOMIAIOIICH TEOPETHUYECKOM 0a3bl Ui  U3YYCHHS
(GbyHIaMEHTAJIbHBIX OCHOB OPraHMYeCKON XUMUU U BO3MOKHOCTH UX MCIIOJIb30BAHMSI Ha TTPAKTHKE.

3apaum:

e (opmupoBanue y o0ydaromnuXcsi COBpEMEHHBIX MPEACTABICHUI 00 OpraHMYecKoil XUMHH, e

POJU ¥ 3HAYUMOCTH B COIIOCTABJICHUH C APYTMMU XUMHUECKUMU HAyKaMH;

® OCBOCHHE TEOPETHUYCCKHX OCHOB OPTaHMYECKON XUMUU;
e (opmupoBaHue TIIyOOKOrOo IMOHUMAHHS OOIMIMX 3aKOHOMEPHOCTEH 3aBHCHMOCTH CBOWCTB

OpraHu4€CKux COCIII/IHGHI/Iﬁ OT UX CTPOCHHA,

® OCBOCHHME HABBIKOB TEOPETUYECKOTO  aHalIM3a  PE3yiIbTaTOB  OKCIEPUMEHTAIbHBIX
UCCIIEIOBaHMM B 00JIACTH OPTaHUYECKON XUMUM;

® OCBOCHHE METOJIOB TUIAHUPOBAHHUS IKCIIEPUMEHTA U 00paOOTKH COOCTBEHHBIX HCCIICIOBAHUI;

e O0Oy4YcHHEC yMCHHIO CHCTEMAaTH3UpPOBaTh W  0000mATh pe3yiabTaThl COOCTBEHHBIX

HCCIIETOBAaHHUH B COMTOCTABIIEHUH C U3BECTHBIMU JINTEPATYPHBIMH JIaHHBIMH;

e oOydeHwe yMEHUIO OQOPMIITH pe3yibTaThl COOCTBEHHBIX WCCIICIOBAHMM B BHJIE

MyOJIMKaIui, OTYETOB, JTOKJIAIOB;

® OCBOCHHE METOJIMKH IMPEToJaBaHus XUMHUHU.

2. Mecto aucuuminnsl B ctpykrype QOII

2.1. YVuebnas mucummummbaa b1.B.OJ1.2 «TeopeTnueckue OCHOBBI OPTaHUYECKON XHUMHI
BXOJIUT B BapUaTUBHYIO YaCTh MEXAUCHUIUIMHAPHOTO MpodeccuoHanbHoro Mmoayist OOIL.

2.2. JlanHas mporpaMMa CTPOUTCS Ha INPEEMCTBEHHOCTH TPOTPAMM B CHUCTEME BBICIIETO
oOpa3zoBaHus M mpenHasHaueHa i acnupantoB MpUX CO PAH, npomenmux obydeHue Mo
IIpOrpaMMe MarucTpoOB WM CHEUUATMCTOB, IPOCIYIIABIINX COOTBETCTBYIOIINE KYPChl U UMEIOIINX
[0 HUM TOJOXHTENbHbIE OLEeHKH. OHa OCHOBBIBACTCA Ha MOJOXKEHUSAX, OTPAXKEHHBIX B YU4EOHBIX
IporpaMMmax yKa3aHHbIX YypoBHeW. [Ins ocBoeHus gucuuiuHbel «TeopeTnyeckre OCHOBBI
OpPraHUYeCKOM XHMMHUU» TpeOyroTCs 3HAHMS W YMEHHUs, NPHUOOpETeHHbIE OOydYalOUIMMUCSA B
pe3ysbTaTe OCBOEHUS PsAJia MPEIIECTBYOUINX JUCIUILIUH (pa3esioB AUCIUILIINH), TAKUX Kak:

—Oprannyeckast XuMus;

—PU3NKO-XUMHYECKHE METO/IbI AHAIIN3A,

—XUMUS BBICOKOMOJIEKYJIIPHBIX COEIUHEHMI,

—@du3nyeckas XUMUS;

—Heoprannueckas xumus;,

— AnamuTHyeckas XUMHUS,
— KBsanToBas xumus;



— CrpoeHue BelIecTBa,
— XuMudeckast TeXHOJIOTHSI.
2.3. IuctmmuinHa  «TeopeTndeckue OCHOBBI OPraHMYECKOW XUMHHM» HEo0XoAuMa MpU
MOJI'OTOBKE K TOCY/IapCTBEHHOW UTOTOBOI aTTECTALUH.

3. Tp66OBaHI/Iﬂ K pe3yJibTaTaM 0CBOCHHUA NTUCHUIIJIHHBI

[Iponiecc wm3yueHuss IUCHUIUIMHBI «TeopeTmyeckne OCHOBBI OPraHUYECKOM XUMHU»
HarpasJieH Ha (OPMUPOBAHUE JIEMEHTOB CIEIyIOIMX KoMreTreHuid B coorBercTBuu ¢ OOII mo
Hanpasienuto noarotoBku 04.06.01 Xumuueckue Hayku, XHUMHUS DIEMEHTOOPTaHHUYECKUX
COCIUHCHUM:

IIpogpeccuonanvuvie kKomnemenyuu

» YMeHue NpOBOJWTH aHATU3 U OTOOp 3amad M HpoOsieM, CaMOCTOSATENBHO CTaBHUTh LEINb
UCCIIEIOBaHUs HauOoJiee aKTYaIbHBIX IMPOOJieM, MMEIOIUX 3HAYCHHE ISl XMMHUYECKOH
OTpaciii, TPaMOTHO IUIAHHPOBATh SKCIEPUMEHT M OCYIIECTBISATH €ro Ha IPaKTUKE,
BJaJicHHE 0a30BBIMHU IPEJCTABICHUSIMH O TEOPETHUYECKUX OCHOBAX OPraHWYECKOH XMMUH,
MeXaHH3MaX OPraHUYeCKUX Peakluii, crepeoxumuu, opranuueckoit xumuu (I1K-3).

[1o okoHYaHUM U3yYEHUS TUCLMIUIMHBI AaCTUPAHTBI JOJIKHBI:

3namop:

® 3aKOHOMEPHOCTU CTPOEHHUS, METOAbl IMOJYYEHHUs, XMUMHYECKUE CBOICTBA U OCHOBHBIE
HalpaBJ€HUs MPAKTUYECKOTO MCHOJb30BaHUSI OCHOBHBIX KJIACCOB  OpPraHUYECKUX
COCTMHEHUH,

® TUIOBBIE METOJbl U COBPEMEHHBIE METOJOJOTMH OPraHMYECKOTO CHUHTE3a, UCIOJIb3YyEMbIE
peareHThl U 000pyI0BaHuE,;

® MEXaHW3Mbl XMMHYECKUX PEAKUUU B OPraHMYECKOM XMMHH, OAXObI U METOJbl U3yUYCHHUS
MEXaHU3MOB;

® BIHUSHUE CTPOCHMSI HAa PEAKUUOHHYIO CIOCOOHOCTh M (PU3UKO-XMUMHUYECKHUE CBOMCTBA
OpPraHUYECKUX COCINHEHUI;

e  (PU3MKO-XMMHUYECKHE METOJAbl HCCIEJOBAHUS CTPOEHUS OPraHUYECKUX COCAMHEHUN H
pEaKIHl OpraHNuYECKON XUMUH;

® COBpPEMEHHYIO MEPHOJUYECKYI0 JUTepaTypy (KypHaibl) U 3JIEKTPOHHBIE 0a3bl JaHHBIX MO
OpraHWYECKON XMMHUHU, METOIbI MIOKMCKAa WH(OPMAIIUK O CBOMCTBAX U CUHTE3€ OPTraHUYECKHUX
BEILIECTB;

® T[PUHUUNBI  TEOPETUYECKHX  PACYETOB  CBOMCTB  OPraHUYECKHX  COEAUHEHHI,
TEPMOJIMHAMUYECKUX U KUHETUYECKUX MapaMETPOB PEAKIIMN B OPraHUYECKON XUMUU;

® DOJb M MECTO OPTaHUYECKOW XMMHUU B cucTeMe (yHIAaMEHTAIbHBIX XUMHUYECKUX HAYK U
IIPOU3BOJACTBE COBPEMEHHON MHHOBALMOHHOM ITPOAYKIUH;

Ymemn:
e BBIOMpATh METOABI U PEAreHThl U OCYIIECTBICHHUS HAMPABICHHOTO OPraHHMYECKOro
CUHTE3A,

® T[IPOBOJIUTH pa3/ieJICHUE PEaKIIMOHHBIX CMECEH, OMpPEAeNATh COCTaB U CTPOCHHUE MPOYKTOB
peaKIHil C MOMOIIBI0 XUMHUYECKUX U (PU3UKO-XUMHUYECKUX METOJIOB;

® OCYIIECTBISATh MOMCK METO/OB MOJIYYEHUSI U CBOMCTB 3JIEMEHTOOPTaHUYECKUX COEIMHEHUM
C HCTIOJIh30BAaHUEM COBPEMEHHBIX 0a3 JJAHHBIX U TOUCKOBBIX CHUCTEM,;

® TIPOBOJIUTH MOJICTUPOBAHNE XUMHUYECKUX PEAKIIMI C MUCIOJIB30BAHUEM IMOTYIMITUPUUECKUX
Y HEAMITUPUYECKUX KBAaHTOBO-XMMUYECKUX METO/IOB;

Hmems onvim:

® [UJIJAHUPOBAHUS U MPOBEJICHUS OPTaHMYECKOTO CUHTE3a;

® OYHUCTKM DIEMEHTOOPTaHWYECKHX BEIIECTB W HACHTU(DUKAIUU UX CTPOSHHS C
MCIOJIb30BaHUEM XUMHUUYECKUX U (PU3UKO-XUMUUIECKIX METOJIOB;



¢ MOACIMPOBAHUMA

CBOWCTB

BCIICCTB

n

apaMeTpoB

HCIOJb30BAHNEM KBAHTOBO-XUMHNYECKUX METOIOB,
¢ HanrMCaHudg HAYYHBIX OTUCTOB, CTaTefI, IIPOCKTOB.

OpraHUYEeCKUX

4. CTpyKTYypa U coep:kaHue Y4eOHOH TMCUMILINHBI

peakuuid ¢

OO0m1as TpyA0EMKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3aueTHble eAuHUIbI (144 yaca).

4.1. CtpykTypa 1M CUHIIIHHBI

Ne | HaumenoBanue O6bem yueOHOM paboThl, U Bun
JUCLHUTIIUHBI Bcero Bcero W3 aynuTopHbIX CamocT. | HTOrOBOroO
ayautopH. | Jleku. | JIa6. | Ipakt. | KCP | pabota KOHTPOJIA
1 | Teoperuueckue
OCHOBBI 144 | 54 21 | - | 27 |36 | 54 fud.
OpPraHU4YeCcKOl XUMHHU et
4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3geinl AMCHUILIMHLI M BUABI 3AHATHI
Ne HanmenoBanue Buibl yueOHOI pabOThI U TPYI0EMKOCTb, U DOpMBI TEKYIIETO
pa3aenoB U TEM Bcero | Jlekn. | Jla6 | [Ipakr | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
1 3aKOHOMEPHOCTH
CTPOCHHUS U
pPEaKLIMOHHOT'O 9 2 ) 5 3 5 VY CTHBIN TpynnoBoi
MOBE/ICHUS orpoc
OpPraHUYeCKUX
COEIMHEHM.
2 OcHOBHBIE TIOJIOKEHUS 9 2 ) 2 2 3 Y CTHBIN IpynIoBoi
KBaHTOBOI XMMUMU. oIpoc
3 Knaccudukanus YCTHBIN TpyNnoBoit
peakuuii B 9 2 - 2 3 2 onll):)g:
OpraHMYeCKON XHMUHU.
4 Teopuu KUCIOT U 9 2 ) 5 3 5 VY CTHBIN TPyNIIOBOU
OCHOBaHUH. orpoc,
5 Bnusinue cpenpl Ha . .
VY CTHBIN TPyNIOBOU
CKOPOCTH U PAaBHOBECHE 8 1 - 1 4 2 onpoc
OpPraHMYECKUX PEAKIUH.
6 KapbenneBbie HOHBI 8 1 ) 1 4 5 VY CTHBIN TpyNIOBOU
(xapOOKaTHOHBI) onpoc
7 PanukansHbIE TPOLIECCHI. 8 1 ) 1 4 5 Y CTHBIN TpyNIOBOU
oIpoc
8 Peaxun YcTHBIN rpynnoBoit
HYKJI€O(UIBHOTO 9 2 - 2 3 2 OIIpOC, PELIEHUE
3aMelIeHMS]. 3a/1a4
9 OnexTpouiIbHbIE Y CTHBIN IpynnoBoi
peakmnuu B 9 2 - 2 3 2 OTIPOC, peIIeHHe
OpPraHMYECKON XMMHHU. 3a/1a4
10 | Peakuun 9 2 ) 5 3 5 Y CTHBIN IpynnoBoi
AIIMMHUHHPOBAHUS oTpoc
11 | IIpucoenuneHue mo . .
Y CTHBIN TpynnoBOH
KpPaTHBIM yTJIepOJI- 8 1 - 1 4 2 onpoc
YIJIEPOIHBIM CBSI3IM




12 | HykneodunbHoe Y CTHBIN TPyNTIOBOMA
MPUCOECIUHEHHE K 8 2 - 2 2 2 OMpOC, PEIICHUE
KapOOHWJILHOM TpyIIIe. 3a/1a4

13 | [leperpynmupoBKH B VY CTHBINM rpynnoBon
KapOOKaTHOHHBIX 8 1 - 1 4 2 OTIPOC, PEIICHUE
MHTEpMEUaTaXx. 3a/1a4

14 | MonekynspHbIe Y CTHBIN TPyNIOBOMA
peaxkuu. 8 1 - 1 4 2 orpoc

15 | CornacoBaHHbIe Y CTHBIN TpynnoBoi
peaKIuH. 7 1 - 1 3 2 oI1Ipoc

16 | JIBoiicTBeHHas
peaKMOHHAS . .
CHOCOBHOCTD 1 VY CTHBIN TPyNIIOBOU

9 2 - 2 3 2 orpoc
TayToOMEpUs
OpraHUYECKUX
COEeIMHEHUI.

17 | OcHOBBI (HOTOXUMHH VY CTHEBI IpyNIOBOi
OpraHUYECKUX 9 2 - 2 2 3 orpoc
COEJIMHEHUI.

Bcero yacoB: 144 27 - 27 54 36

4.2.2. Conep:xkanue pa3aeoB THCHHILINHBI

Ne HaumenoBanue Copep:xanue pazzena (TeMbl) Dopmbl
pazzena JUCLUILIMHBI IIPOBEICHUS

3aHATUN

1 | 3akoHOMepHOCTHU CoBpeMeHHbIE MPEACTaBICHUS O MpUpoAe XuMuueckoil | Jlekum,
CTPOCHUSA U CBA3U. Tumbl CBA3CH B OpPraHUYECKOM XHMMH. | CEMUHAPBHL,
PEAKMOHHOTO I'mGpuauzanms  aTroMoOB  yrjepoja W a30Ta. | CaMOCTOSATENbHas
MOBEICHUS OnekTpoHHbIE 3P EKTh.  DIEKTPOOTPHUIATEIBHOCTH | paboTa
OpraHUYECKUX aTOMOB M 3aMECTUTEIEH.

COECIMHEHU. [lonsiTue o  koHdopmauuu  Mosekynbl.  CBA3b
KOH(pOpMallUU ¥ peaKMOHHON criocoOHocTu. [TpuHimn
Kepruna-I'ammera. HomeHknaTypa reomMeTpu4ecKux
HU30MEPOB. OHaHTHOMEpHUS. Acummerpus u
XupalbHOCTh. HoMeHKIIaTypa ONTHYECKUX aHTUIIOOB.
Heyrneponnble atomMbpl Kak IEHTPbl XUPAJIBHOCTH.
CriocoObl MOJTyYeHHsI U pa3JelIeHHs] SHAHTHOMEPOB.

2 | OcHOBHbIE AToMHBIE W MonekyinspHble opOutanu. Ilonsarue o | Jlekuw,
MOJIOXKEHHUS MOJIYSMIIUPUYECKUX  METO/aX, OCHOBAaHHBIX  Ha | CEMUHAapHI,
KBaHTOBOM XUMHH. npubmmxennn Xaptpu-®oka (MNDO, AMI1, PM3 u | camocTosTenbHas

np.). Memoowt ab initio. Teopus Bo3mymienur MO. | pabora
[TonsiTHEe O pe3oHaHCE B KIACCHUYECKOM M KBAaHTOBOU

xumud. [IpaBuino Xrokkens. Me30onoHHbIE COeAMHEHHUS.
ApOMaTUYHOCTh C AHTUAPOMATUYHOCTb.

3 | Knaccuduxamnus Knaccudpukauusa peakuuil nmo tuny oOpazoBanust u | Jleknum,
peakuuii B pa3pbiBa CBs3€H B JIMMUTUPYIOLIEH CTaAuH, MO TUIY | CEMUHAPHI,
OpraHMYECKON XMMHUU. | peareHTa M 1O COOTHOIIEHUIO YHUCJIAa MOJEKYJ | CaMOCTOSITeNIbHAS

peareHTOB ¥  NpOAyKTOB. Teopuss mepexoaHoro | pabora
cocrosiHus. KuHernueckue ypaBHEHHS OCHOBHBIX




TUINOB peakuuii. MeToJ CTalMOHApHOIO COCTOSTHUS
(mpunuun  bopenwteiina).  Iloctymar  X»ammoHpa.
Koppensiimonnbsle ypaBHEHHsI, NPUHIMIT JTUHEHHOCTH
cBoOoaHBIX Hepruii ['mb6ca. YpaBuenus ['ammera u
Tadpra. I[lpunuun XMKO u ero obGocHoBaHWE Ha
OCHOBE TeopuH Bo3myuieHuit MO.

Teopuu KUCIOT U Kucnorel bpencrena u Jlptonca. KucnorHo-ocHoBHoe | Jlekuuu,
OCHOBaHUM. paBHoBecue. Ilomstme pH. Kunernueckas U | ceMHHapBhI,
TepMOJANMHAMUYECKAs KHCIIOTHOCTb. VYpaBHeHUE | caMOCTOSTENbHAS
Bbpencrena. Ilocrynar I'ammera. [Ipunuun )KMKO wu | paGora
€ro 000CHOBaHHE Ha OCHOBE Teopuu BosmymieHuit MO.
Bunustnue cpenbl Ha Knerounsrii s dexkr. Bonopoanas cBA3b. | Jlekumu,
CKOPOCTH U Krnaccudukanus u mkansl mapaMeTpoB pacTBOPUTENEH. | CEMUHApPHI,
paBHOBECHE VpaBHenus VYuncreiiHa u ['pronBanpia, Kormmens- | camoctodrenbHas
OpraHUYECKUX [lanpbma. BnwusHue acconuanuu HOHOB Ha uX | paboTa
peaKkuuu. PEaKIMOHHYI0  CIIOCOOHOCTh.  YpaBHEHHUE  AKpH.
Mexdasznbiii  karanus. KpayH-3¢upbl, KpUIITaHIbI,
MOJIaH/bl, KaTaau3aTopbl Mek(pa3HOro IepeHoca.
[loHsiTHE O CYyITPaMOJIEKYJIIPHON XUMHUH.
KapOenueBbie I'enepanus kapOOKAaTHOHOB B pacTBOpax M B rasoBoi | Jlekuuu,
CHUCTEMBI U ¢daze. BausHuE CTPYKTYpPHBIX M COJIbBATAllMOHHBIX | CEMHHAPBI,
KapOOKaTHOHBI. (akTOpOB Ha CTAOMIBHOCTH KapOOKaTHOHOB. KapOeHsl. | camocTosiTenbHas
CuHrneTHoe ¥ TpPUIUIETHOE COCTOSHHE KapOeHOB. | paboTta
MeTtoapl reHepanuu KapOEHOB M HMX HCIIOJIb30BAHUE.
Hurpensl, ux renepanms, CTpO€HUE U CBOMCTBA.
PanuxanbHble Metoapl TreHepupOBaHUS paJuKaloB. OieKTpoHHoe | Jlekiuw,
MIPOLIECCHI. cTpoeHre U (aKTOpbl CTAaOMIU3alUU CBOOOIHBIX | CEMHHAPBI,
panukanoB. Tumbl cTaOUIBHBIX CBOOOJHBIX PAJUKAJIOB. | CAMOCTOSITENIbHAS
OcnoBbl MetomoB OIIP u XIIS. Karuon- m anuoH- | pabota
panukaibl. KoMIekcesl ¢ nepeHocoM 3apsija.
PanukanbHbIe u MOH-PAJIUKAJIbHbIE peakuumn
MPUCOCIUHECHHS, 3aMEIICHUS ¢ AIMMHUHUPOBAHMS.
NHruburopsl, MHULKMATOPHI M TMPOMOTOPHI LEMHBIX
peaKkuuid. Penokc-peakuum. DNEeKTPOCUHTES
OpPraHUYEeCKUX COECIMHEHUM.
Peaknun HyxneopunbHoe 3amemienue B anudaruueckom psay. | Jlekmum,
HYKJICO(UITHHOTO Bnusinue cTpykTypbl cyOcTpatra ¥ TOJSPHOCTH | CEMUHApHI,
3aMelleHusl. pacTBOpUTENIE HAa CKOPOCTH M MEXaHU3M pEeaKIMU. | CAMOCTOSITENIbHAS
AHXUMepHOEe  COJAEWCTBHE W  CHHapTeTHuUeckoe | paboTa
yckopenue. Koppensiuonnsie ypaBHenus CynditHa-

Ckorra n DzaBapaca.

HyxneodpunpHoe 3amernienne Mpu KpaTHOM yriepon-
YIJIEpOJNHONM CBSI3W M B apOMaTHYECKOM  sJIpe.
Tunuuneie MEXaHU3Mbl HYKI€0()UIBHOTO 3aMEUIECHUS Y
Sp2-rubpuaHOrO aToMa yriepoaa. BUHUIbHBINA KaTHOH.
Karanu3 nepexognsiMu Metauiamu. HykneoduinbHoe
3aMeILIEHUEe BOAOpPOJAa (BUKApUO3HOE 3aMELICHHUE).
Kommnekcsr Meiizenreiimepa. Hyxneodunsrnoe
3aMEILIEHNEe B apoMaTHM4ecKuX rereponukiax. Kune-
3aMelIeHHe.




9 DneKkTpoduiIbHbIE MexaHnU3MBbI 3aMeEIECHUS Sel, Sg2, Sel. | JIexknun,
peaxkuuu B HykneodunbHbrit KaTanus 3NIEKTPO(UIBHOTO | CEMUHAPHI,
OpraHMYECKON XMMUU. | 3aMelleHus. BnusHue cTpykTypbl cyOcTpaTa U | CaMOCTOSITENIbHAS

3¢ (eKTOB cpellbl Ha CKOPOCTh U HAMpaBIeHUE peakiuuid. | paboTa
[IpaBuia opreHTalUK U UX MOJEKYJISPHO-OpOUTAIbHAS
MHTEepHpeTanus. DJIEeKTPOPMIbHOE 3aMEIIeHHe APYTHX

rpymni, Kpome BOJIOpOJA. Urnco-3amerenue.
Kunernyeckue n30TonHbie 3G (HEKTHI.

10 | Peakuu MexaHu3Mbl TE€TEPOJIUTHUECKOrO dIUMUHUpOBaHus. | Jlekum,
JIMMHUHUPOBAHHUS CrepeoanieKTpoHHbIE TpeGoBaHUS U | CEMHUHAapHI,

crepeocnienupuuHocts npu  E2-3IMMUHUPOBAHUU. | CAMOCTOSITENbHAS
TepMuyeckoe CUH-3JIMMUHUPOBAHHUE. pabota

11 | Ilpucoenunenue mno OnextpodunbHoe npucoeannenue. CunbHble U cnadbie | Jlekum,
KpaTHBIM YTJIEPOJI- ANIEKTPOUITHI, MEXaHU3M u CTEpPEOXUMHUS | CEMUHAPBHI,
VIJIEPOAHBIM CBSI3SIM | IPUCOCUHEHHS, PETHO- M CTEPEOCEIIEKTUBHOCTD | CAMOCTOSITENIbHAS

peaknwmii. [IpucoenuHenne K COMpsHKEHHBIM CUCTEMaM. | paboTa
HyxkneodunpHoe mpricoeMHEHHE O KPaTHBIM CBA3SIM

C=C. Peakuus Muxasis. AHMOHHas NOJUMEpPU3ALIUS
oJie()MHOB.

12 | HykneoduibHoe Peaknuu KapOOHWIBHBIX COeTMHEHUH ¢ | Jlexmmu,
IPUCOEUHEHUE K HykineodusamMu, B TOM UuCiIe C KapOaHHMOHAMH, | CEMHUHAPHI,
KapOOHUIIBbHON METAJJIOPraHMYECKUMHU peareHTamu. Peakiuss AHpU. | caMOCTOSITENIbHAS
rpymrme. Mexanu3m srepu@HUKaUMU  KUCJIOT U IoJydeHue | pabota

arieraneii. HykneodunpHoe nmpucoeinHeHre K ambd- U
KETUMHHAM U KapOOHUI-MMMOHHEBBIM HOHAM (PEaKIIHsI
MaHHuxa).

13 | IleperpynnupoBku B | Kinaccudukamus neperpynnupoBOK: MTHHAKOJIWHOBas U | Jlekuuu,
KapOOKaTHOHHBIX PETPONMHAKOJIMHOBAs, IMeperpynnupoBka JlembsHOBaA. | CEMUHAPBI,
MHTEpMeuaTax. [TeperpynmnupoBka Barnepa-MeiiepBeiina. | caMocTOsITEIbHAS

[leperpynnupoBku ¢ Murpanue Kk aroMy asota | pabota
(T'opmana, Kypumyca, bexmana). Peakuus baiiepa-
Bumnurepa.

14 | MonexynsipHble [uc-Tpanc-u3omepusanus, pacrnaz Monekyn, | Jlexiuu,

peakuuu. pa3MbikaHue UKI0B. KoapKTaTHbIe peakuuu. CEeMHUHapHI,
CaMOCTOsITeNIbHAs
pabora

15 | CornacoBaHHble Konnenuust coxpaHeHuss opOuUTambHONM cummerpuu U | Jlekuw,
peaKuum. npaBusia ByaBopna-I'opmana. DNEKTpOUMKIMYECKHE | CEMUHAPHI,

peaKIuH, CUTMaTpOITHbIE HEeperpyninupoBKU. | CAMOCTOSITEIbHAS
[Mepunukmuueckne  peakuuu  (2+2) u  (2+4)- | pabora
LUKJIONPUCOECTUHEHNUS. 1,3-gunonsipHoe
LUKJIONIPUCOEIMHEHUE.

16 | JIBoiicTBeHHas [IpoToTponHBIE M CUTMaTpPOIHbIE MEpPerpynmnupoBkH. | Jlekiuu,
peaKMOHHAs [IpaBuno KopuOmtoma. Kero-eHONBHOE paBHOBECHE. | CEMUHAPHI,
CHOCOOHOCTH U Hutpocoennnenus " HUTPOHOBBIE KUCIIOTBI, | CAMOCTOSITEIbHAS
TayTOMEpHUs HUTPO30COETUHEHUS U OKCUMBI. MeTaoTponus paborta
OpPraHUYeCKUX
COCTUHEHUN.

17 | OcHoBbl poToxumun | CHHIJIETHBIE " TPHUILIIETHBIE cocTosinus, | Jlexuuw,
OpraHNYECKHUX (bayopecueHus u (dbocdopecrieHnys, | CEMUHAPHI,
COEIMHEHUI. MHTepKOMOMHAIMOHHAs: KOHBepcHs. OCHOBHBIE THIIBI | CAMOCTOSATENbHAS

(hoTOXHMHUECKUX peakiuil. ABnenue hoToxpomMusma. paborta




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

1. AkTuBHBIE 00pa30BaTENbHbBIC TEXHOJOTHH: JICKIIMH, CEMUHAPbI U PAKTUIYECKHE PAOOTHI.

2. ConpoBOX/ICHUE JICKIIMI BU3yalbHBIMU MaTepUalaMy B BUJIE CIIAII0B, TOATOTOBJICHHBIX C
MCIOJIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHHA, MPOCHUPYEMBIX Ha OJKpaH ¢
MIOMOIIBIO BUACONPOEKTOPA.

3. IlpoBenenue mpakTHuecKux padoT B jJabopaTopHsx, ydacTue O0yYaroIUXcs B HAyYHOU
paboTe 1 BBIIOIHEHUN HCCIIEA0BATEIbCKUX IPOCKTOB.

4. Vicionp30BaHuE CIEUUAIBHOTO MPOrpaMMHOro obecrieueHuss U MHTEpHET-pecypcoB uis
00y4eHUsI B X0/1€ IPAKTUIECKUX U CAMOCTOSITEIBHBIX paloT.

6. YueOHO-MeTOAUYeCKO€E o0ecrieYeHre CAMOCTOSATEeIbHOI PadoThl ACIIUPAHTOB

Bupl camocTosiTennbHON pabOTHI:

B JIOMAIIHUX YCJOBHSIX, B YUTAIBHOM 3ajie¢ OMOJIMOTEKH, Ha KOMITBIOTEpPAX C JOCTYIIOM K
0azaM JaHHBIX M pecypcam HMuTepHeT, B mabopaTopusx ¢ JOCTYIIOM K JIaDOpaTOpPHOMY
000pyIOBaHUIO U TIpUOOpaMm.

CaMocTtosTenbHass paboTa MOAKPEIIISeTCs] y4eOHO-METOIUYECKHUM M HH(POPMAIMOHHBIM
obecrieueHreM, BKITIOYAIOIINM yYEOHHKH, YIeOHO-METOIMYECKUE IMOCOOHUsS, KOHCIICKTHI JICKIIHA,
yuyeOHOe U HaydHOe IIporpaMMHoe obecrieueHue, pecypcbl HTepHeT.

7. OneHo4Hble CpeacTBa AJisl TECKyIIEro KOHTPOJIA yCrieBaeMoCTH, l'[pOMe)KyTO'lHOﬁ
aTrrecTalnMu 1o uToraM oCBOCHUSA JUCHUIIJIMHBI

Llenp koHTpoONs - MoiydeHHe HHGOpPMAlUMU O pe3ylbTaTaX OOy4eHHUS U CTENEeHH HUX
COOTBETCTBHS PE3yJIbTaTaM O0yUCHUS.

7.1. Tekyuuii KOHTPOJIb
Texkymuii KOHTPOJb YCIIEBAEMOCTH, T.€. IPOBEPKAa YCBOCHMsI Y4eOHOro Marepuana,
PEryJISIPHO OCYILIECTBJISIEMass Ha MPOTSIKEHUH ceMecTpa. TeKylHMil KOHTPOJb 3HAHUN Yy4Yalluxcs
OpraHu30BaH KaK yCTHBIN rpymnmnoBoit onpoc (YI'O).
Texymas camocTosTenpHas paboTa acliMpaHTa HalpaBlieHAa Ha YIUIyOJIEHHE U 3aKperuieHue
3HAHUM, U PA3BUTHE IPAKTUYECKUX YMEHUH aclMpaHTa.

7.2. IIpomMeKyTOYHAS aTTeCTANMS
[IpoMexxyTouHasi arrectaius OCYIIECTBISAETCS B KOHIIE CEMECTpa M 3aBEPIIACT U3YyUYCHHE
JUCHMIUIMHBL  «TeopeTuYeckrue OCHOBBI OpraHuyeckon xumuu». Popma arrectauuu —
g depeHIIMPOBaHHBIN 3a4eT.

KoHTpoJibHBIE BOIIPOCHI K 3a4eTy:
3aKOHOMEPHOCTH CTPOEHUS U PEAKIIMOHHOTO MTOBEACHHSI OPraHNYECKUX COEIMHEHUIN

CoBpeMeHHbIE TPEJICTaBICHMSI O PUPOJIE XUMUUYECKOM CBs3U. THUIIBI CBSA3EH B OpraHMYEcKOi
XxuMud.  ['mOpuamsanust ~ aToMOB  yrjaepoja M a3oTa.  ONEKTpoHHble  3(deKTsl.
DNeKTpOOTpULATEILHOCTh aTOMOB U 3amectureneil. [lonstue o kondopmanuu mosnexkynsl. CBA3b
KoHpopMaluu | peakuuoHHOH crocobHoctu. Ilpunuun Kepruna-I'ammera. Homenknatypa
F€OMETPUYECKUX HM30MEpPOB. ODHAHTHOMEpHs. ACHMMETpUsS M XHpalbHOCTb. HomeHkiarypa
ONTUYECKUX aHTUTOJO0B. HeyriepoaHbie aToMbl Kak IEHTPbl XUpallbHOCTH. CrIOCOOBI MOTyueHus 1
pa3JeseHns] Y>HAHTHOMEDOB.

OcHOBHBIE TIOJIO’KEHUSI KBAHTOBOM XUMUU
ATOMHBIE U MOJEKyIspHble opOutanu. [loHATHE O MONYIMIUPUYECKHX METOMAaX,
OCHOBaHHBIX Ha npubmwkenun Xaptpu-®oka (MNDO, AM1, PM3 u np.). Metoasl ab initio.



Teopus Bo3myuiennit MO. Ilonatue o pe3oHaHce B KJIaCCUUECKOM M KBaHTOBOW XxuMmuH. [IpaBuiio
X1okkesa. Me30MoHHbIE COeAMHEHHS. APOMAaTUYHOCTh C aHTHAPOMATUYHOCT.

Knaccudukanus peakiuii B opraHU4ecKOi XUMHH
Knaccudukanus peaknuii mo THIMy oOpa3oBaHHs M pa3pbiBa CBA3CH B JMMHUTHUPYIOIICH
CTaJuu, IO THUILy PEAarcHTa U 110 COOTHOLIEHHUIO YMCIIa MOJIEKYJI PEareHTOB U NPOAYKTOB. Teopus
[IEPEXOJHOTO COCTOsIHMA. KuHeTMdeckue ypaBHEHMS OCHOBHBIX THIIOB peakuud. Meron
CTalMOHapHOro coctosHus (mpuHuun boaenmreiina). Ilocrynatr Xsmmonpga. KoppensuuoHHsle
ypaBHEHHMsI, TPUHIUIT JTUHEHHOCTH CcBOOOMHBIX sHepruil ['mbb6ca. YpaBuenus ['ammera u Tadra.
[Tpunnun XKMKO u ero o6ocHOBaHWE HA OCHOBE TeopuH Bo3MytieHuit MO.

Teopuu KUCIOT U OCHOBaHUM
Kucnoret bpencrena u Jlstonca. KucnmotHo-ocHOBHOe paBHoBecue. llonstne pH.
Kunernueckass u TepMoauHamMuueckass KUCIOTHOCTh. YpaBHeHue bpencrena. Ilocrynar 'ammera.
[Mpunuun XKXMKO u ero o0ocHoBaHuEe Ha OCHOBE Teopuu Bo3mytieHuit MO.

Bnusinue cpenbl Ha CKOPOCTH M PABHOBECUE OPTaHMYECKUX PEAKIUI
Knerounsnii >¢dexr. Bomopognas cBsa3p. Krnaccudukamus u 1IKajabl [apamMeTpoB
pactBopureineil. YpaBHenuss YuncteiHa u ['pronBanpaa, Konnensg-Ilansma. Binsinue accouunanuu
MOHOB Ha UX PEaKIMOHHYIO CIOCOOHOCTh. Y paBHeHHe Akpu. Mexda3znblii katanus. Kpayn-a¢upsi,
KpUTITAH/IBI, MOJAH/bI, KaTamu3aTopsl MexdasHoro mepeHoca. [loHATHE O CympamoJeKyIspHOU
XUMUHU.

KapOenueBsle cucteMbl 1 KapOOKaTHOHBI
I'enepanusi kapOOKaTHOHOB B pacTBOpax M B ra3oBod (asze. BimsHume CTPYKTYypHBIX W
COJIbBATAllMOHHBIX (AaKTOPOB Ha CTaOWIBHOCTh KapOokaTHOHOB. KapOenbl. CuHIIETHOE W
TPUILIETHOE COCTOSIHUE KapOeHOB. MeTo/bl TeHepannuu KapOeHOB U MX HMCIONb30BaHue. HUTpeHsl,
UX IeHepalus, CTPOEHUE U CBONCTBA.

PanukanbHbie mporecchl
Metoapl TeHEepUPOBAHUS PATUKATIOB. DJIEKTPOHHOE CTPOCHHE U (PAKTOPHI CTAOMIIU3ALNH
CBOOOIHBIX paJuKaoB. THUITBI CTAOMIBHBIX CBOOOTHBIX pagukanoB. OcHoBsl MeTo10B DI1P u XIT4.
KaTtnon- n annon-pagukansl. Kommiekcsl ¢ mepeHocoM 3apsia. PagukanbHble U HOH-PAJAUKAIbHBIC
pEeaKiuu TMPUCOCTUHEHHS, 3aMEUICHHS W DJIUMUHHpPOBaHUS. WHTHOWUTOpBI, WHHUIMATOPHI U
MIPOMOTOPHI LIEMHBIX peakiuil. Pegokc-peakiuu. I1eKTPOCHHTE3 OPTaHUYECKUX COCTUHECHHI.

Peakiuu nykineogmibHOTO 3aMeeHUs

HykneodunbHoe 3amemnieHne B anudaruyeckoMm psay. BiusHue cTpykTypsl cyOcTpaTta u
MOJIAPHOCTU PACTBOPUTENS HA CKOPOCTHM M MEXaHU3M peakluu. AHXHMEpPHOE COJEHUCTBUE U
cuHapreTudeckoe yckopenue. Koppemaunonnsie ypaBHeHus CysiiHa-Ckorra u  OnBapaca.
Hyxneo¢unbHoe 3amelieHne npu KpaTHOM YIJIepo-yIiIepoaAHON CBSA3M U B apOMaTHUYECKOM SITIpE.
TunuyHble MeXaHU3Mbl HYKJICO(DUIBHOTO 3aMelIeHHs y Sp2-THOPHIHOrO aToMa Yriepoja.
Bunwunensiii katnon. Karanus nepexoansiMu MetaimiamMu. HykieodunbHoe 3amernieHne Boaopoaa
(Bukapuo3Hoe 3amernenue). Kommiekcel Meitzenreiimepa. HykneodunabHoe 3amernieHue B
apomaTHuYecKux rerepouunkiax. Kune-zamemenue.

OnexTpoduIbHbIE PEAKIIMH B OPraHU4eCKOH XUMHUU
Mexanusmbl 3amemienust SE1, SE2, SEi. HykneopwmibHbld KaTanu3 3JIeKTPOPHIBHOTO
3aMmenieHus. BnusiHue cTpykTyphl cyoctpata u 3¢h(EKTOB Cpelbl Ha CKOPOCTh W HAIpPaBJICHHE
peakumii. [lpaBuima  OpueHTaMM W WX  MOJEKYJSIpHO-OpOMTaibHAas  MHTEPIIPETaIHsl.
OnexTpoduIbHOE 3aMelleHue APYTruX Ipymm, KpoMe Bogopoaa. Mnco-3amenienne. Kunernueckue
M30TONHBIE () (HEKTHI.



Peakuuun snuMuHUpPOBaHMS
MexaHu3MBbl TE€TEPOIUTHUECKOIO 3JIMMUHUpPOBaHUA. CTEpeol’sIeKTpOHHbIE TpPeOOBaHUSA U
crepeocneunpuunocts npu E2-anumunnpoBanuu. TepMuueckoe CUH-3TUMHUHUPOBAHHE.

[TpucoenHEeHNE IO KPATHBIM YTIIEPO/I-YTIEPOTHBIM CBSI3SIM
OnexrpodunpHoe npucoenuHenue. CHIIbHBIE W clla0ble 3IeKTPO(UIBI, MEXaHU3M |
CTEPCOXHMUsSI TPUCOCAMHEHUS, PETHO- M CTEPEOCEICKTUBHOCTh peakuuid. [IpucoennHeHune x
CONPSDKEHHBIM cucTeMaM. HykieodunbHoe mpucoenuHenne nmo KpatHeiM cBs3siM C=C. Peakuus
Muxaniisi. AHHOHHAS TIOJIMMEPH3AIIHS OJICPHHOB.

HyxneodunsHoe npucoeanHeHne K KapOOHUIILHON TpyIIe
Peakium kapOOHWIBHBIX COEAMHEHHH ¢ Hykieoduiaamu, B TOM 4YHCiIEe C KapOaHHMOHAMH,
METAIJIOPraHUYECKUMHU peareHTamu. Peaknuss AHpu. MexaHusM sTepudukaniu KUCIOT U
noiy4yenue aneranedl. HykneoguibHOe NpUCOCAMHEHHME K ajbjJ- M KETUMHUHAM W KapOOHUH-
MMMOHHEBBIM HOHAM (peakiusi MaHHuXa).

[leperpynnupoBky B KapOOKaTHOHHBIX HHTEPMEAHATaX
Knaccudukanms IEPETPYIIIUPOBOK: IMMHAKOJINHOBAs U PETPOIMHAKOJINHOBAS,
neperpynnupoBka JlempsiHoBa. IleperpynnupoBka Barnepa-Meliepseiina. IleperpynnupoBku c
Mmurpanuen k atomy asora (I'opmana, Kypuuyca, bekmana). Peakius baiiepa-Bumnurepa.

MonexyispHbIE peakuuu
[{uc-TpaHc-u3oMepu3anus, pacmaj MOJIEKYI, pa3MbIKaHHe HUKIOB. KoapkTaTHble peakuuu.

CornacoBaHHbI€ peaklUU

Konnenmust coxpanenust opOutanpHON cumMmeTpun W mnpaswia Byasopna-I'opmana.
DNEKTPOUMKINYECKUE PEaKLMM, CUTMATPOIHbIE NEeperpynnupoBku. llepunukinnyeckue peakuuu
(2+2) u (2+4)-muknonpucoequueHusd. 1,3-1unoysspHoe MUKIONPUCOSTNHEHHUE.

JIBoiicTBeHHAs peaKIMOHHAs CIOCOOHOCTh U TAYTOMEPHS OPTraHUYECKUX COeIMHEHUN

[IporoTtponHsle u curmarponssie neperpynnuposku. [IpaBuno KopuOiatoma. Kero-eHonbHOE
paBHOBecue. HUTpPOCOEIMHEHUS W HUTPOHOBBIE KHUCIIOTBI, HUTPO30COEAMHEHHUS W OKCUMBI.
Meramnorponus.

OcHOBBI (HOTOXMMUU OPraHUUYECKUX COEIMHEHUI

CuHIeTHBIE W TPUIUIETHBIE  COCTOSIHUA,  (QuiyopecueHnuss u  (docdopeceHus,
MHTEpKOMOMHAIIMOHHAss KOHBepcHs. OCHOBHbIE THIBI (OTOXMMHUECKUX peakuuid. SIBieHue
¢doTtoxpomuszMa.

8. YueOHO-MeTOqMYEeCKOEe M MH(POPMALIMOHHOE 00ecneyeHne TUCHHIIUHBI

OcHoBHas1 JIMTEpPaTypa

1. Peyros, O. A. Oprannueckas xumus: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 567 c.

2. PeytoB, O. A. Oprannyeckas xumus: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 623 c.

3. Peytos, O. A. Oprannyeckas xumus: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 544 c.

4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JlabopaTopus 3nanuii, 2014. — 726 c.

5. Cmut, B. A. OCHOBBI COBPEMEHHOIO OPraHHYECKOro CHHTe3a. YdeOHoe mnocolue /
B. A. Cmurt, A. 1. Aunteman. — M.: bunom. Jlaboparopus 3uanunii, 2014. — 750 c.



10.

9.

10.

11

12.

13.

14.

Tutne, JI. lomuHo-peakuuu B oprannueckom cuutese / JI. Tutne, I'. bpame, K. 'epuke;
niep. ¢ anri. — M.: bunom. Jlaboparopus 3uanwuii, 2010. — 671 c.

Tpasens, B. ®@. Opranuyeckass xumusi: ydeOHOe mocodbue s By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 368 c.

TpaBensb, B. @. Opranudeckass xumusi: ydyeOHOe mocobue it By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 517 c.

TpaBensb, B. @. Opranudeckass xumusi: ydyeOHOe mocobue it By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

OnpmenoOpoiix, K. Merammooprannueckas xumuss / K. OnpmenOpoiix. — M.: bunowm.
JlabopaTopus 3Hanui, 2014. — 750 c.

JonoiHUTeILHAS JUTEpPaTypa

. AdanaceeB, b. H. ®usnueckas xumus / b. H. Adanacees, 0. II. AkynoBa. — M.: Jlaus,

2012. - 464 c.

babkun, B. A. Bbuomacca JIMCTBEHHMIIBI: OT XMMHYECKOIO COCTaBa 10 HMHHOBAIIMOHHBIX
npoanyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen.
A. A. Cemenos; UpHX um. A. E. ®asopckoro CO PAH. — HoBocubupck: M3n-8o CO PAH,
2011. - 236 c.

bapermok, B. I1. Be3necymmii »kuBOoTBOpHBINA KpemHuid; MoHorpadus / B. II. Bapsimoxk,
M. I'. Boponkos. — Upkytck: UpI'TY, 2014. — 276 c.

Boponkos, M. I'. 'ene3uc u 3BONIOLUSA XUMUN OPTaHUYECKUX COCIMHEHUM repMaHus, 0JI0BA
u ceunna / M. I'. Boponkos, K. A. A63aeBa, A. H0. ®enopun; UpUX um. A. E. daBopckoro
CO PAH. — HoBocubupck: Akanemudeckoe uza-so «l'eox», 2012. — 214 c.

BoponkoB, M. I'. O xumum u xu3HH: 70 JeT WIEH, UCCICIOBAaHMK M CBEpIICHUN /
M. I'. Boponxkos; UpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Akagemuueckoe
n3a-8o «l'eoy, 2014. - 410 c.

Boponko, M. I'. Cunanonsl. OT 3¢peMepoB K MOHOMEpaM, OJUTOMEpaM U TOoJIuMepam /
M. I'. Boponkos, C. B. bacenko; Up1X um. A. E. ®aopckoro CO PAH. — HoBocubupck:
Axanemuueckoe n3n-so «I'eo», 2014. — 142 c.

['ono6okoBa, T. B. HexonaeHcupoBaHHbIE BUIIMHAJIbHBIE TPHUA3OJBL: CIpaB.mocobue /
T. B. T'ono6oxkona, JI. U. Bepemarun, P. I'. XXurtos, B. H. Kwknusaes; ors. pea. A. U.
Cmupnos. — Upkyrck: UT'Y, 2012. — 133 c.

I'oncansec, K. Hanoctpykrypst B Omomenunmue / K. Toncamsec, K. XampOepmiranr,
K. Jlopencun, JI. Haup — M.: bunowm. JIaboparopus 3nanuit, 2013. — 520 c.

['opuikos, B. U. OcuHoBbl pusnyeckoit xumuu / B. U. Topmkos, U. A. Ky3nenos. — M.:
bunowm. JIaboparopus 3nanumii, 2014. — 407 c.

I'ycapoBa, H. K. Xumus anerunena: Hoseie rmassl / H. K. I'ycapoBa, A. 1. Muxanesa,
E. 0. OImunar, A. I'. Manskuna. — Hoocubupcek: Hayka, 2013. — 368 c.

. Kayen, XK. buomeramnoopranuueckas xumusa / XK. XKayen. - M.: bunom. Jlabopartopus

3Hanuii, 2015. — 496 c.

Wnuen, 3. OcHoBbl opranndeckoi crepeoxumun / 3. Unuen. — M.: bunom. Jlaboparopus
3HaHui, 2014. — 703 c.

Knenun, B. . Beicokomonekynspusie coenunenus / B. . Knenun, 1. B. ®enycenko. —
M.: Jlans, 2013. — 512 c.

KoBanenko, JI. B. buoxuMmuueckre OCHOBBHI XHMHHU OHOJIOTMYECKH AKTHUBHBIX BEIIECTB:
yuebnoe nocodbue / JI. B. KoBanenko. - M.: bunowm. Jlabopatopus 3nanuit, 2014 — 229 c.

15.Jlay, A. K. Hano- u 6uoxkomno3utsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.

16.

17.

JIaGoparopus 3nanmii, 2015. — 392 c.

Hocoga, D. B. ®Topcoaepxamue azunbl u O0enszasunbl / O. B. Hocora, I'. H. JlunyHosa,
B. H. Yapymun, O. H. Yynaxun. — Ekarepun6oypr: YpO PAH, 2011. —455 c.

Peoxonkos, JI. Y. Hanomarepuansl: yueOnoe nocobue / [I. M. Peokonkos, B. B. JIésuna,
3. JI. I3umsurypu. - M.: bunom. Jlaboparopus 3Hanuii, 2014. — 365 c.



18.

19.

20.

21.

22.

23.

24,

25.

26.

CemenoB, A. A. buonornueckass akTHBHOCTh MPUPOJHBIX coefauHeHuii / A. A. CeMeHOB,
B. T'. Kapues. — M.: MBO®HII, 2012. — 520 c.

CunbBepcreiin, P. Cnekrpomerpuueckas HIEHTH()UKALHUA OPraHMYECKUX COEAWHEHHH /
P. Cunbepcreitn, ®@. Beberep, /. Kumn. — M.: bunom. JIaboparopus 3uanuii, 2014. — 557
c.

ConnarenkoB, A. T. Ilectuniupl 1 perynsaTopbl pocTa: MpUKIAgHas OpraHudecKas XUMHus /
A. T. ConpnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. Jlabopatopus 3HaHui,
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0. MaTepnaﬂbno-TexnnquKoe o0ecneyeHue AUCHHUIIIMHBI

Jnist OCBOEHUS IPOTpaMMbl 00yUYSHHS | JIJIS1 BBIMOJHEHUS! HAYYHO-MCCIIeI0BATEIbCKUX paboT
[0 TeME€ JUCCepTaluU KaXJAOMYy aclHUpaHTy MPEeAOCTaBICHO WHAMBHUAyallbHOE pabouee MECTO,
00OpYZIOBaHHOE  NPUTOYHO-BBITSDKHOM  BEHTWJIALMEH,  BOJOMPOBOAOM,  BOJOOTBEICHHEM,
BO3yx0BOJOM. [Ipu BbIMOTHEHHHM KBaTM(UKAIMOHHBIX U JAMCCEPTALIMOHHBIX PabOT aCHHUPAHTHI
UMEIOT  BO3MOXKHOCTb  HCIIOJIb30BaThb MaTEpUAIbHO-TEXHUYECKUE CpEJICTBa  Jlaboparopuii
(OprrexHuKa, peakTUBBI, pPACXOJHBIE MaTepHalibl, JabopaTopHas IMOCyJa, HW3MEpPUTEIbHOE
o0opyZoBaHHE M Jp.), a TaKKe HUMEIOT JOCTYH K JoporocrosimeMy obopyaoBanuio HpUX u
baiikanbckoro nenTpa kojuiekTuBHOro nonb3oanust CO PAH (mudposoit mynsTusaepusiii dypne-
cnekrpometp AMP DPX-400, AMP-cnextpomerp AV-400 ¢pupmer Bruker Bio-Spin, xpomaromacc-
cuektpomerp GCMS-QP5050A ¢upmer SHIMADZU, umnynscusiii DIIP-ciektpomerp Bruker
ELEXSYS ES580, undpaxpacusiii ®@ypre-cekrpomerp IFS-25 ¢upmsr Bruker, UK-KP ®ypse
cnektpoMeTpbl Varian u Vertex-70 ¢upmbl Varian, UV/VIS-cnektpomerp Lamda 35 dupmsl
Perkin Elmer, cnexrpodumyopumerp LS55, wusrorosurens Perkin Elmer, mnopomkoBsiii
mudpaktomerp D2 PHASER, monokpucrammueckuii nudpakromerp D8 VENTURE u ap.) Hdns
MPOBEJCHUSI  KBAaHTOBO-XMMMYECKHX  PAcue€TOB  HMEETCS  BBIYMCIUTENBHBI  KIacTep
39I'/112I'6/14T6 u HEOOXOAMMOE TPOTPAMMHOE OOECTICUCHUE.
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