MHHMCTEPCTBO HAYKH U BBICLLIEI'O OBPA3OBAHN S POCCUMCKOM ®EIEPAITIN
DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE YIpekIeHHE BRICIIEro 00pa3oBaHus
«HAILTMOHAJIbHBII UCCIIEJIOBATEILCKHM
TOMCKHW TOJIUTEXHUYECKUM YHUBEPCHUTET»

PABOYAS MPOI'PAMMA JIUCITHILJINHBI
IIPUEM 2019 r.

®OPMA OBYYEHMA ounasn
DU3HKO-XUMHYECKHE METObl aHAIH3a 00beKTOB XUMHYECKHX H OMOMETHIMHCKHX
TEXHOJOTHHA
Hanpasnenune noaroToRK| 18.04.01 Xumuyeckas TEXHOIIOTHS
O6pazoBarenpHas porpaMMa | [lepcrieKTHBHBIE XUMHYECKHE U OMOMEIHUITMHCKHE
TEXHOJIOTHH
Crenuamurer [MepcriekTHBHBIE XUMHYECKHE U OMOMEIUITHHCKHE
TEXHOJIOTHH
YporeHb 00pa3oBaHus BEIcIIee 00pa3oBaHue - MarucTpaTrypa
Kypc 1 | CEMECTp | 1
TpynoeMKoCTb B KpeaIuTax 6
(3a4eTHBIX eIHHMIIAX)
Bue! yaebHOH 1€ATEIBHOCTH BpemenHoit pecypc
Jlexnuu 16
KonrakTtHas (aymuTopHast) [IpakTHYecKue 3aHATUSL 16
paboTa, 9 JlabopaTopHEIe 3aHATHS 48
BCEI'O 80
CamocrosTensHas pabora, 9 136
B T.4. OTJEJILHBIE BUIBI CAMOCTOATEIBHOH paboThI ¢ BBIIEIEHHOH
IIPOMEKYTOUHOH aTTecTanuel (KypcoBoi MpoeKT, KypcoBast KypcoBas pabora
pabora)
HUTOI'O, u 216
Bun npomMexyTogHoM 3K3aMEH, ObGecneunBaroliiee NIIXBEMT
aTTeCTallUH . 3a4eT 1ofipa3aeneHue
PyxoBomutens OOII T H.A. IlecTpsixoB
[IpenonaBarens v /U L =~ E.B. Crenanosa
T SF I1.B. IleTryHuH

2020r.



1. Ilean ocBOEHHS AU CIUIIMHBI

[enssMu 0CBOCHUS TUCIMIUIAHBI ABIIIETCS hopMHUpOBaHKe y oOydaromuxcs onpeneneaaoro OOIT
(m. 5. O6meii xapakrepuctuku OOII) cocTtaBa KOMIIETEHIIMH IJi MOATOTOBKU K MPOQECCHOHATBHON

ACATCIIBHOCTH.
Kon CocrasJsioniye pe3yJbTaTOB 00y4eHHsI
PR — HanmenoBanue
KOMITETCHIINH HaumeHoBaHHe
Kon
OIIK(Y)-3 CriocoGHOCTH K OIIK(Y)-3. B1 BriageeT criocoGHOCTEIO IPOBEACHMUSI (PU3HKO-XUMHIECKOTO aHAIM3a
npodeccnoHambHON 1 OCYILECTBIICHHSI OCHOBHBIX TEXHOJIOTHIECKHX MPOLIECCOB Ha
IKCIUTyaTaI[h 1abOpaTOPHBIX YCTAHOBKAX
COBPEMEHHOTO OIIK(Y)-3. Y1 VYMeer BBIOMpATh M HCIOJIB30BATh COBPEMEHHOE 000PYIOBAaHHE U
000pyIoBaHus U prOOPOB TS PEIIEHUS HAYYHO-MPAKTHYECKUX 3a/1a9 B 00J1aCTH
pubopoOB B XUMHYECKOM TEXHOJOTHH
COOTBETCTBHUH C OIIK(Y)-3. 31 3HaeT NPUHIHUIIBI PabOThI ¥ 00JIACTH IPUMEHEHHUS] COBPEMEHHOTO
HalpaBJICHUCM U 000pynOBaHUs AT IPOBEICHNS HAYYHBIX UCCICIOBaHUN
npoduiieM MOArOTOBKU
IK(Y)-3 Crioco6HOCTh HK(Y)-3. Bl Burageer criocoGHOCTBIO OIpeIeICHUS KAYECTBEHHOTO 1
HCIIONB30BATh KOJIMIECTBEHHOTO COCTABA HCCIIEYEMBIX BEIIECTB Ha OCHOBE
COBPEMEHHBIE TIPUOOPHI CaMOCTOSATENIBHOTO BEIOOPA METO/IA, CXEMbI aHAM3a U METOIUKHU ETO
¥ METOIHKHY, [POBE/ICHHS Ha COBPEMEHHOM aHAJIUTHIECCKOM 000pyIOBaHHH
OpraHU30BBIBATH MK(Y)-3. B2 Brnazeer ciocoGHOCTHIO OATOTOBKH MPOOBI K aHATH3Y (BCKPBITHE,
HpOBEICHHE OT/IEJIeHHE OT IPHUMECEH, IIepeBO/I B HEOOX0INMOE COCTHHEHNE)
OKCLICPHMCHTOB 1 MK(Y)-3. B3 Briageer MeTOJaMM OLIEHKH TIOTPEIHOCTH Ha BCEX CTAIUSX
MCHbITAHUH, TIPOBOTUTD BBITIOJIHEHUSI aHAJIN3a U PACYETa PE3yIbTATOB AaHAIM3A C YYETOM
ux 00paboTKy 1 METPOJIOTHIECKHX XapaKTEPUCTHK
aHaIM3UpOBATh X MK(Y)-3. V1 [MoHuMaeT NPUHIKIILL PAGOTHI TPUOOPHOM 6a3bl PUUKO-XUMHUECKUX
PpE3yIbTaThI METO/IOB aHAIN3a 0OBEKTOB XMMUUECKUX U OHMOMETUIIMHCKIX
TEXHOJIOTHH
IK(Y)-3. V2 YMeeT cocTaBIsITh cXeMy 0TO0pa MPEeACTABUTEIbHOM POOKI
HK(Y)-3. 31 3HaeT TEOPETHIECKHE MOJIOKEHUSI OCHOBHBIX (PU3HKO-XUMHIECKHX
METO/IOB aHaIIN3a, IPUPOY U CYIIHOCTH SIBJICHUN U POLIECCOB
MOJTy9YEHNsI aHATMTHYECKUX CHTHAJIOB, B T.4. OCHOB MPp0o000TOOpa

2. MecTto nucuniniinibl B ctpykrype OOITL

JlucuumnirHa OTHOCHUTCS K BapuaTHUBHOM 4vacT brnoka 1 ydeGHoro miana oOpa3oBaTelbHOU
IIPOrpamMMBl

3. [lnanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCIUTLINHE

ITocse ycnenHoro oCBO€HuUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pe3yIbTaThl 00yUEHUS:

[Tnanupyembie pe3ynbTaThl 00yUEHUS TTO TUCIUILINHE Komnerenius
Kon Hanmenosanue
P/I-1 | Wcmonb30BaTh 3HAHMS O COBPEMEHHBIX (PM3UKO-XUMUYECKIX METOAaX OIIK(Y)-3
MCCIIEIOBAaHUS, UI KAYeCTBEHHOT'O ¥ KOJIMYECTBEHHOT'O ONpeeIICHHS HK(Y)-3
OHMOJIOTUYECKH aKTUBHBIX BEIIECTB.
P1-2 | Vcnonb3oBaTh 3HAHUS O IPUHIIMIIAX IPOBECHUS IKCIIEPUMEHTA KOHKPETHOTO OIIK(Y)-3
(U3NKO-XUMHUYECKOTO METOJIa U MHTEPIIPETALIMH TOTy4YEHHbIX Pe3yIbTaTOB. HK(Y)-3
PI-3 | YMeTh Monb30BaTHCS COBPEMEHHBIMU KOMITBIOTEPHBIMU TIPOTPAMMAaMH: OIIK(Y)-3
MestReNova - st cumyssiuu 1 ananusa cnekrpos IMP *H, *C; HyperChem - | ITIK(Y)-3
JUTS pacyeTa TEpPMOJUHAMUYECKUX NTapaMeTPOB OPTaHWYECKUX MOJIEKYJI, pacuyera
Y@- u UK-criektpoB; Chem Draw - st Hanucanusi XUMHIeCKuX Gopmy,
XUMHYECKUX CXEM, JUIs cUMyJIsiiy criektpos SIMPH, *C
P/1-4 | BrInodHATH MTOUCK HHPOPMAIIUN B COBPEMEHHBIX 0a3ax JAHHBIX CIIEKTPaTbHBIX MK(Y)-3
XapaKTEepUCTHK OPraHHMYECKHUX BEIIECTB.

OHGHO‘—IHI)Ie MEPOINPUATHA TCKYHIETO KOHTPOJIA U HpOMe)I(YTOQHOﬁ arrecraluu NpeaCcTaBJICHBI B
KaJICHAapHOM peﬁTHHP-HHaHC JUCHUITIINHBI.



4. CTpyKTYypa ¥ coJep:KaHue TUCHUIINHBI
OcHOBHBIE BH/IbI YU€OHOI 1eSITeJIbHOCTH

Pasnensl IUCUMIIINHEL dopmupyembiii|  Buabl yueOHOI qesITeIbHOCTH O0BéM
pe3ynbTar BpEMEHH,
00y4eHHs 1o 9.
JUCHHUITIINHE

Pasnen 1 PJI-1 Jlexmuu 2
Y®-cnekmpockonus. P/1-4 [IpakTHyeckue 3aHsATUS 2
JlaboparopHble 3aHATHS 8

CamocTrosTenpHas pabora 24
Pasnen 2 PJI-1 Jlekmun 4
HK-cnekmpockonus P/I-2 IIpakTHueckue 3aHATHs 4

PJ1-3 JlabopaTopHbIe 3aHATHS 12

CamocTtosTenpHas padora 26
Pasnen 3 PJI-1 Jleknun 6
AMP-cnekmpockonusn P/I-2 IIpakTuueckue 3aHATHS 6

PJI-3 JIaGopaTOpHEIE 3aHATHUS 16

CamocTtosTenbHas pabora 38
Paznen 4 PJI-1 Jlexnun 2
Macc-cnekmpomempus PJ1-2 [TpakTiueckue 3aHATH 2
PJI-3 JlaboparopHsble 3aHATHS 6

CamocTrosTenpHas padora 24
Pasnen 5 PJI-1 Jlexun 2
OcHoebl xpomamozpaghuueckux P/I-2 [TpakTuueckue 3aHATHS 2
Memooos PJ1-3 JlabopaTopHbIe 3aHATHS 6

CamocTrosTenpHas padora 24

CojepikaHue pas3/iesioB JUCITUTUINHBI:

Pasznen 1. Y®@-cnexmpockonus.

Cmpykmypa kypca. O630p memo0o8, UCNoNb3yemMblX 05 UCCIe008AHUS OUOIOSUYECKU AKMUBHBLX
sewecms. InNeKmpomasHUmusli cnekmp. Onexkmponuas, uiu Y @-cnekmpockonus. Bo3oyscoenue u
penakcayus. 3axkon bepa-Byeepa-Jlambepma. Cnocobvl uzobpaxgcenus 31eKmMpOoHHbIX CHEKMPOS.
Bzaumocesazv 21ekmpoHHbIX CneKmpo8 u CmpyKmypvl Op2aHu4eckux Moiexyi. Xpomogopul u
aykcoxpomel. Knaccugurxayus nonoc noznowenus. Hcnonvzosanue YD-cnekmpockonuu 04
KonuwecmeenHo2o ananusa bAB.

Tembl JeKuMi:
1. Bgenenue. Benenue. CHekTpalbHbIE METOABl ONPEIEIECHUS CTPYKTYpPhl OPraHUYECKUX
coenMHEHUH. Y D-CIIeKTpOCKOUs

TeMbl IPAKTHYECKUX 3aHATHMA:
1. 3HaKOMCTBO € COBPEMEHHBIMH 0a3aMU CHEKTPATbHBIX XapaKTEPUCTUK OPraHUYECKUX BEIIECTB.

Ha3panus j1adbopaTopHbIX padoT:

1. Jlaboparopnas pabota 1. Paboma c npoepammoui Chem Draw
JlaGopaTtopHas pabota 2. OnpedeneHue KOHYeHMPAYUu OpeaHuLecKux eujecme memooom Y -
CNeKmMpOCKONUU.

Pasznen 2. HK-cnekmpockonus

UK-cnexmpockonus. Banenmuvle u oegopmayuonnvie rxonebanus. Iloocomosxka obpaszyos o0ns



1.
2.

1.

2.

1.
2.

CHAMUA HK‘C”QKWZPO@. Baorcnetiue xapakmepucmudecKkue noJjocvbl nocloOuieHUsl 6 obnacmu
OCHOBHbBIX Yacmom Konebanutl OpP2aAHUHYECKUX MOJIEK) N

Tembl JeKkumii:
HK-cnexrpockonus. 4.1 OCHOBHBIE [TOJIOKEHUSI METO/1A
UK-cnekTpockonusi. 4.2 OnpeneneHue CTPOSHUS OpraHUYecKux Mosiekyn Metoaom MK-
CHEKTPOCKOIUH.

TeMbl NPaKTUHYECKUX 3aHATHIL:

Ananu3 MK-crieKTpoB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHMM, PEIICHUE 3a1a4.
Komnoksuym 1. UK-cniektpockonust

Ha3Banus jjadopaTopHbIX padoT:
JlabopaTtopHast padota 3. Mooenuposanue UK-cnekmpos npu nomowu npoepammel Hyper Chem
JlaGopaTtopHas pabora 4. [Ipunyunst noocomoexu oopasyos u 3anucu UK-cnekmpos na UK-@Pypve
cnekmpockone
JlaboparopHas pabora 5. Ananuz UK-cnekmpog oCHOBHBIX KIACCO8 OP2AHUYECKUX COeOUHEHU, C
ucnonv3oeanuem 6a3 OaHHbIX.

Paznen 3. AIMP-cnekmpockonus

Cnexmpockonus s10epH020 MAZHUMHO20 pe3oHaHca. Aenenue 10epHo2o0 MACHUMHO20 Pe30HAHCA.
Quzuueckue ocnoswvt AMP. Obopyoosanue AMP. Cnocobwr 3anucu AMP cnexmpos. [Ipomonnuviii
MazHumuwiii pesonanc. Ocnoenvle Xxapaxmepucmuru cnexkmpoé SAMP ‘H. Xumuueckuii coeue.
Maenumnas nesxeusanenmuocms. Paxkmopul, euuawue Ha xumudeckuu cosue. Cnun-cnunogoe
s3aumooeticmsue. Cnunogvle cucmemsl. Kowcmamma  CnuH-cNUHOB020 — 83AUMOOEUCMBUL.
Xumuueckuu obmen. AB  mynomunaemor. Humeepanvnas unmencusnocmo cuenara I[IMP.
Cnexmpockonus —s0epHo20 MazHumuo2o pesonanca soep SC. Cnexmpockonus [0epHO20
Maznumnozo pesonarnca s0ep °F.

TemMbl Jekuuii:

1. SAMP-cnekrpockonus. 4.1. OOuiue nonoxenust. Pu3nyeckue 0CHOBBI METO/1A.
2. Pemenue 3amau o teme «IMP-cniekTpockomnsi»
3. SIMP — cniextpockomnus 4. 3 KoppensiiponHast criektpockonusi, 2D pe3oHaHc.

TeMbl NPaKTUYECKUX 3aHATHIL:

1. Wurepnperanus cnektpoB SIMP, xumMuueckuii ciBur.
2. Tect no Teme «SIMP-cnexTpockonus»

Ha3Banus 1a00opaTopHbIX padoT:

JlaGoparopHas pa6ota 6. Pacuem cnexmpoe AMP *H, C ¢ ucnonvzosanuem npoepammor Chem
Draw.

JlaGopatopnast pabota 7. Moodenuposarnue u oopabomxa AMP-cnekmpos npu nomowu npocpammol
MestReNova

Jlaboparopuass pabora 8. [lpunyunvr obopabomxu SAMP cnexmpos npu nomowu npocpammsl
MestReNova. Ananuz 2D AMP cnexmpos.

JlaGopatopHast pabota 9. Awanuz crodcuvix opeanudeckux monekya. Ilpunyuner ananuza
cmpykmypuol npu nomowu COSY, HSQC u HMBC koppenayuii.



Paznen 4. Macc-cnexkmpomempusn

Macc-cnekmpomempus. Obwue nonodcenus memooda. Macc-cnekmpomempus ¢ uUoHU3ayuel
INeKMpOoHHbLIM  yOoapom. (OcHo6Hble npasuna U Nnooxoovl K UHMEPNpemayuu Macc-cneKmpos.
Konyenyua cmabunvnocmu uono8 u HeumpanvbHulX uacmuy. 3onomvle HNpaAGULA MAcCc-
cnekmpomempuu.

Tembl Jeknuii:

1. Macc-criekTpomMeTpus, oOIIue MmonoxeHust u pusudeckre ocHOBBL. OmpesesieHne CTPYKTYPHI
OpPraHWYeCKUX COCIAWHEHHWA MpPH IOMOIIM MAacc-CIEKTPOB, IOJYYCHHBIX IPH HOHU3ALUU
AJNIEKTPOHHBIM ysiapoMm (DY)

TeMbl NPaKTUYECKUX 3aHATHIL:
1. Ananmm3 Macc-CIeKTpOB OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB. PemieHne KOMIJIEKCHBIX
3aa4.

HaszBanus ja6opaTopHbIX padoT:
1. KonmnokBuyM 2. Macc-cnekmpomempust
2. JIabopatopHas pabota 10. Iloocomoska npodvl 015 aHaiu3a OPeaHU4ecKux 6eujecms Memooom
2430601 xpomamozpaguu -MAacc-CneKmpomempuu ¢ UOHU3AYUeU INeKMPOHHLIM  YOApPOM.
Ipunyunwr depusamusayuu.

Pasnen 5. Ocnogvt xpomamozpagpuueckux memooos

OcHosbl xpomamoepaguueckux memooos. Kuaccugpuxayus memooos xpomamoepaguu. I azo-
aocuokocmuas — xpomamoepagus  (I9KX).  Annapamypnoe  ogopmnenue memooa IKX.
Hoenmugpurxayus memooom [IKX. Konuuecmeennwiii ananus ¢ ucnonvzosanuem memooa IKX.
Buicokoagpgpexmusnasn  ocuokocmuas xpomamoepaghusi (BIKX). IKuokocmuo-adcopoyuonnas
xpomamoepagpus. Kuokocmuas-sicuokocmuasn (pacnpederumenvras) xpomamozpaghus (HIKX).
Touxocnounas xpomamoepaghus (TCX). Obwee onucanue memooa. Onpedenenue eenuuunvt Rf.
Ocnoguvie npasunra udenmuguxayuu ¢ nomowpio TCX-ananuza. Memoowr eusyanuzayuu
xpomamoepaghuueckou kapmunsi. [lpenapamusnas KO10HOUHAS XPOMAMOSPAPUSL.

Tembl JeKuMii:
1. OchoBsl xpomaTorpaduueckux meroaos. Tunsl xpomarorpapuu. TCX, I'X, BOXX.

TeMbl NPAKTUYECKUX 3aHATHIA:
1. 3ammura /13
Ha3zBanus ja6opaTopHbIX padoT:
1. JlaboparopHas pabota 11. Ilocmpoenue karubposounoti Kpueou u anaius KOHYeHmpayuu
coeoduneHutl npu nomowu memooa BOIKX.
TemaTuka KypcoBbIX pador:
1. HUccnenoBanue metonamu criektpockornuu AMP Ha siapax 1H u 13C HOBBIX MMHIa3071-
COZEPKAIMX [IUKIUUYECKUX COJIEN UOTOHUS
2. Meron  SMP JUIA  YCTaHOBIICHUSA CTPYKTYP COCMHEHHH B CHHTE3€E
OuCTpU(TOPAlIETOKCUUOA0CH307Ia H  apUJIMPOBaHUs  ?-3aMEIICHHBIX JTUKETOHOB C
MIPUMEHEHHUEM COCITMHEHU C MOJMBAJIEHTHBIM HOJ0M
3. DuU3UKO-XUMHUYECKHE METOJbl UCCIENOBAHUS KAaTaJM3aTOPOB MpoIecca MOIUMEpPU3aAINU
TIIUKOJIN]IA
4. CnextpodOoTOMETpUIECKHI METO] OLIEHKH YHCTOTHI U KauecTBa BoiAeneHuss PHK u3 knetok
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HEHpoOIaCTOMBI

HaxoxeHre pe30HaHCHOW YacTOThI ITa3MOHHBIX HaHOYACTUI[ MeTozoM UV-Vis.

MeTo1bl UCCIIEAOBAHUS CTPYKTYPBI U YACTOTHI B CHHTE3€ TETEPOIMKIMYSCKUX NOTOHUEBBIX
coJet

CriekTpaiabHbIe XapaKTEPUCTUKH (DEHOIBHBIX TIIMKO3HIOB

Hcnonp3oBanue MeTOA0B (DHU3MKO-XUMHUYECKOTO aHAIM3a B OJHOPEAKTOPHOM CHHTE3E
TJIMKOTTU A

HccnenoBanue cBOMCTB (eppuTa BUCMYTa

10. Y®-cnexkrpockonus sl MCCIEIOBAHUS aHTUOAKTEPUAIbHON aKTHBHOCTH TOJHMMEPHBIX

MBE302JICKTPUICCKUX MATEPHAJIOB
5. Opranmaunﬂ CaMOCTOSITEIbHOI paﬁoTLI CTYACHTOB

CamocrosrenbHas paboTa CTYACHTOB NPH HM3YyYCHUH TUCHUIUIMHBI MPEIyCMOTPEHAa B BHIAX U

dbopmax:

Pabora ¢ IeKIIMOHHBIM MaTEpHUAIOM, IOUCK U 0030p JIUTEPATYpPbl U JIEKTPOHHBIX
MCTOYHUKOB MH(POPMAINH 110 MHAWBUIYaIbHO 3a/IaHHOM MpolieMe Kypca,
W3yueHne TeM, BBIHECEHHBIX HA CAMOCTOSITEIHHYIO IPOPAOOTKY;

[Townck, aHanu3, CTPYKTYpHUPOBAHUE M MIPE3CHTAIMS HH(OPMAIIHH;

[ToaroToBka K 1a00paTOpHBIM paboTaM, K MPAKTHYECKUM U CEMUHAPCKHUM 3aHSATHSM,
[TonroroBka K KOHTPOJIBHBIM PadOTaM U KOJJIOKBUYMAaM, SK3aMEHY.

6. YueOHO-MeTOAMUYECKOE U HH(POPMAIMOHHOE 0DecTeYyeHne TUCIHIJIHHbI

6.1 YuyeOHO-MeTOANMYECKOE 00ecIIeueHue

OcHoBHas JiuTepaTypa:

1.

2.

CunbBepcreiin  P., Beberep @., Kumn JI. Cnexktpomerpuyeckas HACHTU(DUKALNA
oprannueckux coeaunenuid. - M.: BUHOM. Jlabopatopus 3uanuii, - 2011. — 520 c.
békkep, HO. Cnexrpockonusi: pykoBoacTso / FO. békkep. — Mocksa : Texnocdepa, 2009. —

528 c. — ISBN 978-5-94836-220-5. — Texkct : 3nexTpoHHBIA // JlaHB : 3JEKTPOHHO-
o6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/73013 (nara oOparienus:
05.06.2019). — Pesxum mocTyma: i aBTOPH3. MOJIb30BaATEIICH.

Komntoxos, B. 10.. Xpomatorpadus [Dnexkrponnsiii pecypc] / Kontoxos B. FO.. — Cankr-

[TerepOypr: Jlans, 2012. — 224 c.. —Xumus.. — ISBN 978-5-8114-1333-1. — Texker :
9JIeKTPOHHBIH // JlaHb : aneKkTpoHHO-Oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/4044 (nata obpamienus: 05.06.2019). — Pexxum poctyna: s
aBTOPH3. [1OJIb30BATENCH

JdomonHuTebHAS JJUTEpaTypa:
1. KazunpiHa, Jlugus AnekcanapoBHa. [Ipumenenne Y@-, UK- APM-cnektpockonuu B

opraHuueckoi xumuu : yueobnoe nocodue / JI. A. Kaszuupna, H. b. Kynnerckas. — Mocksa:
Bricmias mkona, 1971. — 264 c.: un.. — bubauorp.: c. 213..

Kpacnokyrckass E. A. CnekTpajibHble METOABl HUCCIIECIOBAHHMS B OPraHUYECKON XUMHH
[DnexTpoHHBI pecypce] ydueOHoe mocobue: / E. A. Kpacnokyrckas, B. JI. ®uinmoHOB;
Haumonaneneiii uccnenoBarensckuii Tomckuii nmonmurexuuueckuit ynusepeuret (TITY). —
Tomck: U3zp-so TITY, 2012- Y. 2: SIMP-cnekrpockonus, macc-criekrpomerpus . — 1
KOMIBIOTEpHBIH  Qaitn  (pdf; 1.9 MB). - 2013. Cxema  nocryna:
http://www.lib.tpu.ru/fulltext2/m/2013/m249.pdf (nara obparmenus: 05.06.2019).

6.2. UngopManoHHOEe M MPOrpaMMHOe O0ecredeHue
Internet-pecypcer (B 1.4. B cpene LMS MOODLE u np. oOpa3zoBarenbHble W OHUOIMOTCUHBIC

pecypcebl):

1. CaiiT 2/IeKTPOHHBIX YYEOHHKOB M TOCOOHH MO XMMHH, B TOM 4YHCIE, (U3UKO-XUMUYECKUM
METO/IaM aHaji3a opraHuueckux Beriects: http://www.rushim.ru/books/books.htm



http://www.lib.tpu.ru/fulltext2/m/2013/m249.pdf
http://www.rushim.ru/books/books.htm

Jlunensuonnoe mnporpammHoe obecrieuenne (B coorBercTBuu ¢ Ilepeunem

N

Hw

OOpazoBaTeNnbHbBIN MOPTAJ, I/I€ OCBEIIEHBI TEOPETUUECKHUE U MPUKIIATHBIC aCTIEKTHI OCHOBHBIX
(bHU3NKO-XMMHYECKHX METOIOB MccnenoBanus http://www.orgchemlab.com

[TouckoBas 6a3a CrieKTpabHBIX JaHHBIX OpraHUYecKuX BemiecTs: http://organicworldwide.net
Cainit npenogaBarens CrenanoBoil E.B., rie pasmenieHbl 3JIEKTPOHHBIE JICKIMH, 3aJaHUsl K

7a00paTOpHBIM U

MPaKTUYECKUM

3aHATUSM,  pa3pabOTaHHBIE  aBTOPOM

Kypca:

http://portal.tpu.ru/SHARED/e/ELINE/academic

baznl CHCKTPAJIbHBIX JJAHHBIX

https://sdbs.db.aist.qo.jp/sdbs/cqi-bin/cre index.cqi

https://webbook.nist.qov/

https://www.sigmaaldrich.com/russian-federation.html

http://www.bmrb.wisc.edu/metabolomics/db find/index.php

nporpaMmmHoro odecnedenust TITY):

. 7-Zip

. Google Chrome

O©CoOoONO OIS, WN B

. MestReNova

JIMIEH3UOHHOI'0

. Adobe Acrobat Reader DC

. Document Foundation LibreOffice

. PerkinElmer ChemBioOffice 14 Ultra

. Hypercube HyperChem 8.0 Professional (ceTreBoii pecypc)

. Microsoft Office 2007 Standard Russian Academic

. PerkinElmer ChemOffice 15 Professional (cereBoii pecypc)

7. Oco0ble TPeOOBaHNS K MATEPUATIbHO-TEXHUYECKOMY 00eCcneYeHUI0 TN CIUTIHHbI

B y‘Ie6HOM mponecce UCIOJIb3YyETCA CICAYIOIICC 060py,I[OBaHI/Ie:

Ne HanmeHnoBaHne cnenmanbHbBIX HanmenoBanne obopynoBaHus
HNOMEIIECHU I
1. | Ayauropust 1uist IPOBENEHUS Jocka marautHO-MenoBasi(100*200) - 1 mr.; IHTepaKTUBHBINA
Y9eOHBIX 3aHATHI BCEX THIIOB, kommmiekT QOMOQWB300 - 1 mt.; CabBydpep MICROLAB M200 - 1
KypCOBOT'O IPOCKTHPOBAHUS, mT.; MobunbHast moacraska Qomo - 1 mT.; Jlocka MarHuTHO-
KOHCYJIbTAIIN, TEKYIIEro KOHTPOJISI | MapKepHasi,0enas ,IOBOPOTHAS Ha cTolike (mepeasrkHas) 100x150 cm -
U TIPOMEKYTOYHOH aTTEeCTAIlHN 2 wir.; [pesenrarop ScreenMedia V-101 - 1 wrr.; kad amnst npudopos
(yueOHas aynuropus) - 1 mr.;Tymba noakatHas - 1 mr.;
Kommerorep - 2 wr.; [IpunTep - 1 mrt.; [IpoexTop - 1 mT.
634034, Tomckas obnactb, . TOMCK,
Jlenuna npocrekT, 1. 43a, 116 KommexT yueOHo#t mebenu Ha 35 mocagouHbIX MECT
2. | AyouTopus s caMOCTOSITEITBHOM BecnpoBognas Touka mocryma Cisco AIR-LAP1131AG-E-K9 - 1 mrt.;
paboTHI (KOMITBIOTEPHBIH KITace): KommexT s c6opa 1abopaTopHBIX YCTaHOBOK - 1 mT.;
Tymba noakarHas - 2 mt.; Kommnbiotep - 18 mT.
634034, Tomckas obmacts, T. ToMCK,
Jlenuna npocnexkr, 1. 43a, 109A KommiexT yueOHo#t mebenu Ha 16 mocagouHbIX MECT
3. | AyauTopus Ui IpOBEICHUS Cwmecurens razoB YOIII'C-4 - | mt.; Memanka BepxHenpruBoaHas Hei-

yueOHBIX 3aHITHII BCEX TUIIOB,
KypCOBOT'O IPOEKTUPOBAHUS,
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS
Y IPOMEKYTOYHOU aTTeCTaluu
(yueOHas mabopatopusi)

634034, Tomckas obnactsb, r. ToMck,

Jlenuna npocnexr, a. 43a
223

TOROUE 100 Precision ¢ unrepgeiicom USB - 1 mr.; Tepmocrar
tBepaorenbHblid Biot DB-100 - 1 wmT.; JlaboparopHas nentpudyra
MPW-55 - 1 mit.; Xonoauinpauk gabopatopusiii XJ1-340 - 1 miT.;
Marautras memanka C-MAG HS7 - 1 mt.; Kommurekt o6opynoBanus
Jutst OMOTEXHOJIOTHYECKOTO MUIIOTHOTO IPON3BOJICTBA OMOMIOINMEPOB -
1 r.; Komrutekt o6opynoBanus Uit XpoMOTOTpaduaecKoro
paznenenust Onomosekyn - 1 mr.; Ileys aByxkamepHas
nporammupyemas [1/]11-18 - 1 mt.; Mukpockon OMHOKYJISIpHBIH
(smromuHecnieHTHBIH ) Axio Lab - 1 mr.; Ikad cymmnsasrii CHOJI
58/350 - 1 mit.; MarautHas Memanka uMix - 1 wr.; [Iporognast
karanutrdeckas ycranoBka [TIKY 1 uccienoBanust mpoieccoB
ryOOKOT0 OKUCIICHHUS] OPTaHUYECKHUX BEIIECTB C



http://www.orgchemlab.com/
http://portal.tpu.ru/SHARED/e/ELINE/academic
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
https://webbook.nist.gov/
https://www.sigmaaldrich.com/russian-federation.html
http://www.bmrb.wisc.edu/metabolomics/db_find/index.php

BHELIHKUM XpoMarpahrueckiM aHanmM3aTopoM - 1 mr.; Memanka
maruutHas C-MAG HS7 PACKAGE - 1 mr.; 'omorenusatop
SpeedMill Plus - 1 wt.; Ananusarop BombTaMIepoMeTpHaeckii TA-
Lab - 2 wir.; Hentpudyra - 1 wr.; CHcTeMa refb-I0KyMEHTaHH
BioDocAnalyze - 1 wr.; Xpomarorpadraeckuit KOMIUIEKC
Kpucrammokc-4000M - 1 wr,; pH-metp/nonomep UTAH - 1 mrt;
VCTOUHMK MUTAHUS MOCTOSHHOTO ToKa IMHeHHbIH B.512010.75 - 1
wT.; Bentunstop K250L - 1 mrr.; [lxad cymuneHbIi BaKyyMHBIH
LT-VO/20 - 1 wrt.; Mewanka marautias C-MAG HS7 - 1 wit,;
Hacronshas uentpudyra ¢ oxnaxaeruem 5702R - 1 mt.; Y-
cnextpodortomerp Cary 60 - 1 wr.; Illkad rirsxaoM 111B-
CTJL.120.KPT - 2 wr.; I'eneparop sopopona I'BU-6/1 - 2 mrT.; PH-
metp/uonomep S220-Kit ¢ snexrponom InLab Expert Pro-ISM - 1
wrt.; Hentpugyra OTIH-16 ¢ potopom 6x50 M - 2 mT.; CacteMa
momydesus ocobo uxctoii Boas! JIB-5-OCMOC - 1 mwrt.; biok
oavH Bo3ayxa - 1 mr.; ABTOMaTH3up.ra3.xpomarorpad
"Kpucranmoke-4000M" - 1 wr.; Ceneparop kucaopona Kymon-10K -
2 w.; XeMocopOuHOHHbIH aHamH3aTop "XeMocop6" - 1 mT,;
Anammsarop AOA - 1 mr.; YO-BU] cnektpodoromerp ScanDrop
200 - 1 mrt.; MK-cniektpoMerp Agilent 660 FTIR - 1 mr.; Memanka
marauTHas C-Mag H7 - 1 wrt.; Becs! anamutuueckue A&D HR-250 -
1 wr.; [eus mydensras SNOL 7.2/1100 L - 1 mt,;
KonGonarpesatens [19-4120(0,25m)umdposoit - 1 mT.;

Komrmuiekt yuebHoii Mebenu Ha 10 nocagounsx Mect;Cron
nabopaTOpHEIHA - 2 MT.;

Komnerotep - 11 mt.; [Tpuntep - 1 1wr.

4.| AynuTopus LI IPOBENCHHT
yueOHBIX 3aHATUH BCEX THIIOB,
KyPCOBOI'O NPOEKTUPOBAHHI,
KOHCYJIbTallHH, TEKYLUErO
KOHTPOJIS ¥ [IPOMENYTOYHOH
aTTecTauuy (HaydHas
naboparopus)

634034, ToMckas o6nacTs, T.
Tomck, JIennna npocnekr, 1. 43a
308

Xpomato-macc-criektpoMerpuueckas cucreMa (I'’X/MC) na 6ase
Agilent 7890 - 2 m.; lIkad ams xpanenus 2 6awioHos - 1 mr.,
Hacoc Bakyymusiit HBP-4,5]1 - 1 wr.; ['a3ogkii xpomarorpad
"Masctpo" - 2 mr.; MK-®ypre cextpometp Cary 630 - 1 mr.;
Teneparop eogopoxa I'BY-12A - 1 mr.; Komnpeccop EURO 25 - 1
INT.;

[ITkad obmenabopaTopHslii - 1 mT.;

Pabowass mporpamMma cocTaBieHa Ha ocHoBe OOmeH XapakTepHCTHKH 00pa30BaTeIbHON
nporpammel 1o HanpaBieHuio 18.04.01 Xummnueckas TexHomorus «llepcrieKTHBHBIE XMMHMYECKHE H

bromenuuuHCcKHe TexHonoruny (npuema 2019 r. ounas dopma obydeHus).

PazpaboTuuk(u):
JomKHOCTE Tloamuce [)5(0]
Jlouent UIIXBMT P il Crenanosa E.B.

ITporpamMma onobpena Ha 3acenanuu YMC Brimmyckaromei MccienoBaTenbCKod NIKOIBI XUMHYECKHX H

OHOMETUIMHCKHAX TEXHOIOTHIH (IpoTokoa oT 26 uroHs 2019 r. Ned).

Koopmunarop OJ] MIIIXBEMT,
I.X.H, Ipodeccop

% /Pomanenxo C.B./

TIOOMMHCE




JInct u3MeHeHnuii padodeil MporpaMMbl M CHHILIHHBI:

YueOHblii roj

CopepixaHnue /u3MeHeHHE

O0cy:k/1eH0 HA 3acelaHNl
YMC uiko.1b1 (IPOTOKOJI)




