


1. Hesab u n1aHUpPyeMble Pe3yJbTAThI 0CBOCHHUS TMCIUINIHHBI:

Lesbt0 OCBOCHMSI JUCIUIUIMHEI ABISIETCA (POPMUPOBAHUE CIICAYIONIMX KOMIIETSHIIUH:

—IIK-1. CnocoGeH miuaHUpoBaTh pabOTy W BHIOMpATh aJE€KBATHBIE METO/bI PEIICHUS
HAYYHO-HMCCIIEJOBATEIbCKHX 33/1a4 B BBIOPAaHHON 00JIACTH XUMHUH, XMMUYECKON TEXHOJIOTHH WJIH
CMEXHBIX ¢ XMMUEH HayKax.

PesynpTaTamu 0CBOEHUS IMCUUIUIMHBI SIBISIFOTCS CIEAYIOLINE MHAUMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

— UIIK-1.1. Pa3pabarbiBaeT CTpaTerui0 HAy4YHBIX MCCIIEOBAHUM, COCTABISAET OOIMIMK
IIJIaH U JI€TAJIbHBIE TUIAHBI OTJEIbHBIX CTAUN.

— UIIK-1.2. BpiOupaer 53KCIEpUMEHTAIBHBIE W PACYETHO-TEOPETUYECKHE METO/IbI
pELIeHUs MTOCTAaBJICHHOMN 3a/1ayu, UCIONb3Ysl JOCTHXKEHHSI COBPEMEHHOM XMMHYECKON HAyKH, U
UCXOJIs U3 UMEIOLINXCS, MaTEPUABbHBIX, HH()OPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

— WIIK-1.3. Hcnonb3yeT coBpeMeHHOE (UBHKO-XUMHUYECKOe O00OpyIoBaHUE A
NOJYYCHUS M UHTEPIPETALUU TOCTOBEPHBIX PE3YyJIbTaTOB UCCIICAOBAHMS B BRIOpAaHHOW 00JacTu
XUMHUH, XUMHYECKOM TEXHOJOTMM WM CMEXKHBIX C€ XHMHEH HayKaxX, NIpUMEHss
B3aMMOJIOTIOJIHSIOIINE METO/IbI UCCIIEIOBAHMUS.

2. 3aga4uy oCBOCHHS JUCHUILIHHDI

— ChopmupoBath IPEACTABICHUE O IPEAMETE MAaCC-CIIEKTPOMETPUS OPraHUYECKHUX
COEIMHEHUH, COBPEMEHHOM COCTOSIHUM M IYTAX Pa3BUTHUsI MacC-CIIEKTPOMETPUU U CBA3M €€ C
JpYTMMH HayKaMHu.

— [losyunTh 3HAaHUS W HaBBIKM, HEOOXOoAUMble A 3((EKTUBHOTO MCIOJIb30BaHUS
COBPEMEHHBIX MACC-CIIEKTPOMETPUIECKUX MPUOOPOB LTSI PEIICHHUs pa3HOOOPa3HBIX 3ajad.

— Pa3BuTh 1O3HABaTENbHYI0 AaKTUBHOCTb M CIIOCOOHOCTH TBOPYECKH pEIIaTh 3aadH,
CBSI3aHHBIE C U3yUYEHHEM CTPYKTYpbl OPTaHUUECKUX COEAMHEHUH METO0M MacC-CIIEKTPOMETPHH.

—Buagers MeromamMu IPOBEAEHUS MAacCC-CIIEKTPOMETPUUYECKOrO aHajau3a W HaBBIKAMU
IpaMOTHOM MHTEPIpPETAlMd Macc-CIIEKTPOB OCHOBHBIX KJIACCOB OPraHMYECKHUX COCIUHEHHH C
HCIIOJIb30BAaHHEM OCHOBHBIX 3aKOHOMEPHOCTEH Macc-CIIEeKTPaJIbHOTO pacHaja.

— CdhopmMupoBaTh NPEACTaBICHUS O BO3MOXHOCTH IPAKTUYECKOTO NPHMEHEHUs METona
Macc-CIIeKTPOMETPHHU B Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOU JESATENbHOCTH.

3. MecTo AucHMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JlucumiimHa OTHOCUTCS K (paKyIbTaTUBHON 4acTu 00pa30oBaTeNbHOM MPOrpaMMBl.

4. Cemectp(bl) ocBOeHHMA M opma(bl) IPOMEKYTOUHON aTTECTALMM 110 JUCHUIIIMHE

Cemectp 3, 3auer.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMIJIMHBI

JUis yCHemHOro OCBOEHUS AMCHUIUIMHBI TpeOyroTCcsl pe3yibTaThl OOyueHus 1o
CIENYIOIMM aucuuIuInHaM: «CTpoeHue BelmecTBa», «PU3HKO-XMMUYECKHE METOABI aHAIN3ay,
«Xpomarorpapuyeckiue METOAbD.

6. SI3bIK peanuzanuun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO0mmas TpyA0eMKOCTh TUCIUTUTHHBI cocTaBisieT 1 3.e., 36 9aca, U3 KOTOPBIX:
— gexnuu: 12 u.;
— npakTrueckue 3aastus: 20 4.;



B TOM 4YHCJIE IpaKkTU4eckas noaroroska: 20 u.
O0BeM caMoCTOATENbHOI paboThI CTyIEHTa ONPEEICH YUeOHBIM TIAHOM.

8. Coneprkanne TUCHUIIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE MO TEMaM

Tema 1. OcHOBBI Macc- CIEKTPOMETPUN

Jlexumsi: BBenenue. OOmue moHsTHS U omnpeneneHus. Mcropus co3maHus Macc-
crektpomerpuu. biok-cxema Macc-criektpoMerpa. Pu3UYECKHe OCHOBBI METOJAA: MPUHLUII
paboTBl  Macc-CIIEKTpOMETpa, pa3pemiaromias CrocoOHOCTh, 00pa3oBaHUE MacC-CIIEKTpa,
OCHOBHO€ YpaBHEHHE MaCC-CIIEKTPOMETPUHU, THUIBI PErUCTPUPYEMBIX HMOHOB (MOJIEKYJISPHBIE,
OCKOJIOYHBIE, METaCTa0UJIbHBIC, MHOTO3aPSIHBIC).

[TpakTuka: OmnpeneneHue MOJEKYJISIPHOU OPYTTO-POPMYIIBI MO MACC-CHEKTPY HU3ZKOTO
paspemieHus. MeToa TOYHOTO HM3MEPEHHUS MacC MOJIEKYJSPHBIX HMOHOB, METOJ] HW3MEpPEHUS
WHTEHCUBHOCTEW NMUKOB MOHOB, U30TOMHBIX MOJEKYISIPHOMY HOHY. Y CTaHOBJIEHUE CTPOCHUS
OPTraHWYECKUX COCIMHECHHH: METOJ (YHKIHMOHAIBHBIX TPYII, METOJ XapaKTePUCTUUECKUX
3HAYEHUHA N/Z.

Tewma 2. MeToabl HOHU3ALMHT

Jlexnusi: Cuctemsl BBoJa oOpa3siia B MOHHBIM UCTOYHHUK Macc-CHeKTpoMeTpa. Paznuunbie
METO/IbI MOHU3AIMH (JICKTPOHHBIA yIap, XUMUYECKasi HOHU3AIUS, XUMUYECKas HOHU3AIMS TIPU
aTMoc(hepHOM JaBJICHHUH, UHIYKTUBHO-CBSI3aHHAs I1a3Ma). MeToAbl MOHM3AINH COSAMHEHUN C
BBICOKOM MOJIEKYJIIPHOH Maccoil M BBICOKOMOJICKYJIIPHBIX COEIMHEHMH (IojieBasi JaecopOouus
(FD), xumnueckas nonuzauus (CI), snexrpocnpeii (ES), marpuunas nazepHas qecopOLMOHHAS
nonuzamus (MALDI)).

[IpakTuka: AjgbTepHATUBHBIC METOIbI HOHU3AIIUN OPTaHUYECKUX COCTMHEHUM.

JlaboparopHast paboTa: YcTpoiicTBO Macc-criekrpomerpa. Mcrounukn wionusanuu ESI,
APCI.

Tewma 3. MeTtoabl pa3zfeneHus U perucTpaiiy HOHOB

Jlexumsi:  [lpunHnun  paGoThl  MAarHUTHOTO  CEKTOPHOTO  MAaccC-CIEKTPOMETPa,
IBYX(OKYCHOTO CEKTOpPHOTrO Macc-criekTpomerpa. KBaapymonbpHbii aHanuzatop. VoHHas
JIOBYIIKAa W BPEMSNPOJIETHBIM aHAJIU3aTOP BBICOKOTO pas3peleHus. J[eTeKTUpOBaHHE HOHOB.
[TpunIMI pabOTHI AIEKTPOHHOTO YMHOXKHUTENS U (POTOYMHOKHUTETIS.

[Tpaktuka: OnpeneneHue 3JIeMEHTHOTO COCTaBa MOHOB Ha OCHOBAHWHW M30TOIMHBIX MMHUKOB.
Pacuer m30TONMHONW YKMCTOTHI COeIMHEHUU. MHTEepmperanuss Macc-CIEKTPOB, MOJYYEHHBIX C
HCIIOJIb30BAHHUEM PA3HBIX METOA0B HOHU3AIHH.

JlaboparopHasi pabora: IlomyueHme Macc-CIIEKTPOB pa3HBIX KJIACCOB OPTaHUYECKUX
COCTUHEHUH.

Tema 4. [IpakTuyeckue OCHOBBI HHTEPIIPETALIMA MACC-CIIEKTPOB

Jlexuus: KadecTBEHHbIE TEOPHUM MAacCC-CIIEKTPOMETPUU OPraHUYECKUX COEAMHEHUN:
Teopusl JIOKaJIM3allUM 3apsia, TEOpUs YCTOWYMBOCTH MPOAYKTOB (QparmeHtauuu. Macc-
CIEKTPOMETPUUYECKHE MTPABUIIA: a30THOE, ‘UETHO-IJIEKTPOHHOE, 3aTPYyAHEHHBIN pa3phlB CBA3EH,
MpUIeKalluX K HEHACHIILIEHHBIM CHCTEMaM.

OcHOBHBIE = HampaBjieHUs (parMeHTAllMH  PAa3IUYHBIX  KJIACCOB  OPraHUYECKHX
COEIMHEHUH MO AIEKTPOHHBIM yJIapoM (YIJIEBOJAOPOJOB U UX raJIOr€HIIPOU3BOIHBIX, CIIUPTOB,
(GeHoIoB, MPOCTHIX 3(PHUPOB, albJIETHJOB, KETOHOB, AMHUHOB, KAapOOHOBBIX KHCIOT M HX
IIPOU3BOIHBIX ).

OcCHOBHBIE THIIBI DPEAKIMI pacrnaga OPraHU4YeCKHMX COEAUHEHMH IO 3JIEKTPOHHBIM
yAapoM: TPOCTON pa3pbiB cBsi3ed (0-pa3pblB, OCH3WIBHBIA M aJUTMJIBHBIA pa3pbIBbI), PETPO-
peakuus unbsca-Anbaepa, neperpynnuposka Mak-Jladdeptu, ckeneTHble neperpynnupoBKH.



[IpakTuka: I[IpakTHueckue OCHOBBI WHTEPIPETAUU Macc-CHEKTpoB. DdDparmeHTapHbIE
uoHbl. ['oMonoruueckue cepur HOHOB. BrIOpOCH mpocTeiimux HelTpanbHbIX YacTull. Hanbomee
WHTCHCUBHbBIC TUKU B criekTpe. Cxema pparMeHTanuu.

JlaboparopHasi paboTa: YCTaHOBIIEHHUE CTPOCHHS OPTraHUYECKHX coeAuHeHuM. [Iprumepsr
CTPYKTYPHOI'O aHaJIN3a OPraHUYECKUX COEAMHEHUH 110 MACC-CIIEKTPY HU3KOTO Pa3peIIeHHUS.

Tema 5. KomOuHanust Macc-crieKTpoMeTpa ¢ CUCTEMaMH MPEIBAPUTEIILHOTO pa3/IeIeHUs
CMecel BEIlEeCTB

Jlexusi: XpomaTto-Macc-criekTpomeTpus. Cuctembl BBOAA MPOOBI B MAacCC-CIEKTPOMETP
JUIE Ta30BOM M JKUAKOCTHOW  xpomarorpaduu. JKuakoctHas XpomaTorpadusi-macc-
criektpomerpus. JleHTtounslii Tpancnoprtep. Ilpsamoit BBox skuakoctu. [lotok wyacrtwil.
TepmopacnbuieHue.

[Ipaktuka: KonndecTBEHHBIM aHaau3 C IMOMOLIBI0 XPOMAaTO-MacC-CIEKTPOMETPHUH.
MeTo/1bl BHELLIHETO U BHYTPEHHETO CTaHAApTOB.

JlaGoparopHasi paboTa: YcTaHOBJIEHUE CTPOCHHUS OpraHUYECKUX coeauHeHui. [Ipumepsr
CTPYKTYpPHOTI'O aHaJIM3a OPraHM4eCKUX COCUHEHUH 110 MacCc-CIIEKTPY HU3KOTO pa3pelleHusl.

Tema 6. OcHOBHBIE HAIIPABICHHSI TPUMEHEHHS MAaCC-CIIEKTPOMETPHH

Jlexuus: OCHOBHBIE HAPABICHUS IPUMEHEHUS MacC-CIIEKTPOMETPUH

IIpaktuka: TangemHas wmacc-cuektpomerpus. IlomyueHue crnekrpa HO4YEpHHX U
poauTenbckux HOHOB. CbeMKa oOpaslia B pexXMMe MOHUTOPUHIA BbIOpaHHOH peakiuu (SRM) u
MOHMTOPHHIa MHOKECTBEHHBIX peakuuii (MRM), kak crioco6 NOBBIILIEHUS! YyBCTBUTEIbHOCTU U
CEJIEKTUBHOCTHU aHAJIN3a MUKPOIIPUMECEH.

JlabopaTtopHas pabota: YcTaHOBIEHUE CTPOCHUS OpPraHUYECKUX coenuHeHuu. [Ipumepnl
CTPYKTYpPHOTI'O aHaJIN3a OPraHMYECKUX COCIUHEHHUH 110 MACC-CIIEKTPY HU3KOTO pa3pelleHusl.

9. Tekymumii KOHTPOJIb MO JMCUHUILIHHE

Tekymnii KOHTpPOJb MO JUCHUIUIMHE MPOBOJIUTCS IIyTEM KOHTPOJS MOCEIAeMOCTH,
MOJATOTOBKU JIOKJIAIOB U (pUKcUpyeTcs B popMe KOHTPOJIBHON TOYKM HE MEHEEe OJHOrO pasa B
ceMecTp.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS IPOMEKYTOYHOM aTTecTAlUH

3adeT npoBOAUTCS B MUCbMEHHON (popme no Ouneram. buser cogep uT TeopeTudecKuii
BOIpOC U JBe 3a1auu. [IpogomkurensHocTh 3auera 1,5 gaca.

[IpuMepsl TEOPETHUECKUX BOIPOCOB!

1. Bompoc 1. OcHoBHbIE KOHCTPYKTUBHBIE JJIEMEHTBI Macc-CIIEKTPOMETPA.
Pazpemaronias  cmocoOHOCTh Macc-criekTpoMmeTpa. [loHsTHE YyBCTBUTEIBHOCTH M Tpejena
JETEKTUPOBaHU. [JMHaAMUYECKHI THANa30H IeTeKTUPOBaHUs. TOYHOCTh U3MEPEHUS MacC.

2. Boripoc 2. CriocoObl MOHHM3AIMM OpraHudYeckux BemiecTB. Kiaccubukaims MeTomoB
MOHU3ALHH.

3. Bonpoc 3. BpemsinposieTHslil aHaau3aTop. JleTeKTHpoBaHUE HOHOB.

4. Bompoc 4. XpomaTtomacc-criekrpomeTpusi. CHcTeMbl BBOJa MPOOBI B MAcCC-CIIEKTPOMETP
JUIs Ta30BOM M JKUJIKOCTHOM Xpomartorpadum.

5. Bompoc 5. OcHOBHBlE mpaBMiIa M MOAXOAbl K HHTEPIPETALUU MACC-CIIEKTPOB.
CraOuabHOCTh MOHOB M HEHTpalbHBIX 4YacTUll. IIpaBmiio BBIOpOCA MAaKCHMAaJIbHOIO AJIKUIIBHOTO
panukana.

[Ipumeps! 3anau:
1. 3amaya 1. Maentudunupyite coelMHEHHE, MACC-CIIEKTP 3JIEKTPOHHOW HOHU3AIUH
KOTOPOI'O MPUBEAEH HIXKE:



2. 3amaua 2. WuaTepnperupyiite ¢QparMeHTAMIO METWICATUIWIATA, MPUBOMIAILYI0 K
MOSIBJICHUIO B MacC-CIIEKTPE AJIEKTPOHHONW MOHM3AIMK MHKOB, YKAa3aHHBIX HAa PUCYHKE HIIKE.
CocraBbTe cxemy (pparMeHTaIH.

3. 3amaya 3. PaccunraTh MUHMMAJIBHYIO pa3pelIalollyi0 COCOOHOCTh Macc-CIEeKTPOMETpa

st 100% paspemenus tpuriera N2, CO, C2H4, cunTas M3BECTHBIMU TOYHBIC 3HAYCHHS Macc: My =
1.00782, m.= 12.00000, m, = 14.00307, m, = 15.99492.

PeSyHBTaTBI 3a4CTa OMPECACIIAOTCA OLCHKAMHA «3a4TCHO» UJIN «HEC 3a4TCHO.

«3a4TeHOY — CTYACHDb BJIAJICCT 3HAHUAMMU, ITOJTYUCHHBIMU 110 BPEMSA MPOXOKACHHUA KypCa,
MOXET PasBECPHYTO MU IMOJHO C IpUMEpaMH OTBECTUTH Ha BOIPOC, MOXKCET OTBCTHUTH Ha
JOIMMOJIHUTCIIbHBIC BOIIPOCHI.

«He 3auTeno» — CTYACHT HC BJIAZACCT 3HAHUAMU, ITOJTYUCHHBIMU BO BPEMS IMPOXOKACHUA
KypcCa, HE CII0COOCH MMPUBCCTHU OCHOBHBIC ONIPCACIICHUA, 3a1a4U KypcCa.



11. YyeOHo-MeTOoaAu4YeCKOE 00ecmeyeHne

a) OLeHOUHbIE MaTepualbl TEKYIIEro KOHTPOJSA U IPOMEXKYTOYHOM aTTECTALUU I10
JUCLHUIIINHE.

12. Ilepeuens yueOHOIi auTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

— JlebeneB A. T. Macc-ciektpometpusi B opranudeckoit xumuu / A. T. JlebeneB. — 2-¢
u3a. — M.: Texnocdepa, 2015. — 702 c. — ISBN 978-5-94836-409-4. — Tekcr :
anektpoHHbt // Lludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www-iprbookshop-ru.ez.lib.tsu.ru/84686.html

— DxMaH P. Macc-ciekTpoMeTpusi: anmaparypa, TOJIKOBAaHUE W MPHIIOKEHUS : [0a30BBbIid
KypcC [0 OCHOBaM MacC-CHEKTPOMETPHH : OT TEOPETUYECKUX OCHOB IO TOHKOCTEW MPUMEHEHUs
metona] / P. Dkman, E. 3unbbepunr, 3. Becrman-bpunkmanem, A. Kpaii ; nep. ¢ anrn. I1. C.
MeransaukoBa ; mop pen. A. T. Jlebenea. — M.: Texnocdepa, 2013. - 352 c.

— Xwmenbuunkuit P. A. Xpomaro-macc-criektpomerpust / P. A. Xmenpauukuii, E. C.
bponckuii. - M. : Xumus, 1984. - 210, [6] c.: un. - ( Meroas! ananutudeckoir xumun ) . URL:
http://sun.tsu.ru/limit/2016/000138516/000138516.djvu

0) JIOTIOHUTENNbHAS JINTEPATypa:

— JlebeneB A. T. Macc-crieKTpoMeTpHs AJis aHaiIn3a 00BEKTOB OKpY KaroIe cpesl / A.
T. Jle6eneB. — Mocksa : Texnocdepa, 2013. — 632 ¢c. — ISBN 978-5-94836-363-9. — Teker :
anekTpoHHb // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www-iprbookshop-ru.ez.lib.tsu.ru/31868.html

— JlaBansunu M. KonnuecTBeHHBIE METOIBI B Macc-criekTpomerpuu / M. JlaBanpunau, @.
Mamnrbo, P. Cepanbs, I1. Tpansau ; niep. ¢ anrin. FO. O. Kaparacco nox pen. E. H. Hukonaesa. —
M.: Texnocdepa, 2008. - 175 c.

— Jlxoncton P. PykoBOACTBO 1Mo Macc-CHEKTPOMETPHUH JUISI XUMHUKOB-OPTraHUKOB / P.
Ilxoncron; Ilep. ¢ anrm. 3. E. Cawmoiinosoii, 0. b. I'pebenmukopa; Ilom pen. P. T.
KoctsHOBCKOTO. - M. : Mup, 1975. — 236 C.

— bymsukeBnu I'. HMHTepnperanuss macc-CHEKTpOB OpraHuueckux coenuHeHuit / I
bymsuxesuu, K. Ixxepaccu, JI. Yunesamc ; niep. ¢ aura. B. W. 3apenkoro, B. A. [lyukoBa ; mon
pen. H. C. Bynsdcona. - M. : Mup, 1966. - 324 c.

— Yenmen JI. P. Ilpaxtuueckas opranumdeckass macc-crektpomerpust / JIx. Uenmen;
[TepeBon c anrn. A. T. JIe6enesa. - M. : Mup, 1988. - 216 c.

B) pecypchl cetu MHTepHeT:

— American Society for Mass Spectrometry - https://www.asms.org/

— Journal of mass spectrometry https://analyticalsciencejournals.onlinelibrary.wiley.com/
journal/10969888c

— Beepoccuiickoe Macc-cniekrpoMerpudeckoe O6riectso - http://www.vmso.ru/

— XKypnan  Bcepoccuiickoro  Macc-cnekTpomerpuueckoro — obmiectBa «MACC-
CIHEKTPOMETPUSI» - http://mass-spektrometria.ru/

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOIHO paclpoCTpaHIeMoe IPOrpaMMHOE 0OecieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirodaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— MyOJIMYHO JOCTYIHBIE o0saunble TexHonoruu (Google Docs, SInaekc auck u T.1.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:


https://www-iprbookshop-ru.ez.lib.tsu.ru/84686.html
http://sun.tsu.ru/limit/2016/000138516/000138516.djvu
https://www-iprbookshop-ru.ez.lib.tsu.ru/31868.html
https://www.asms.org/
https://analyticalsciencejournals.onlinelibrary.wiley.com/%0bjournal/10969888c
https://analyticalsciencejournals.onlinelibrary.wiley.com/%0bjournal/10969888c
http://www.vmso.ru/
http://mass-spektrometria.ru/

— DnexTpoHHBIH KaTtamor Hayuwnoit 6mbmmoreku TI'Y — http://chamo.lib.tsu.ru/search/
query?locale=ru&theme=system

— DnekTpoHHas Oubamoreka (pemosutopuii) TI'Y — http://vital.lib.tsu.ru/vital/access/
manager/Index

— OBC Jlansb — http://e.lanbook.com/

— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— Oo0pasoBatenbHas wiardopma FOpaiit — https://urait.ru/

—3BbC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

B) npodeccruoHanbHbie Oa3bl JaHHBIX:
— Mass Spectrometry Data Center, NIST — https://chemdata.nist.gov/
— European MassBank — https://massbank.eu/MassBank/

14. MaTtepuajbHO-TeXHHUYECKOe o0ecreyeHue

Aynuaropun i IpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun Ui NPOBEACHUS 3aHATUM CEMHHAPCKOIO THUIA, WHIAUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IIPOMEKYTOUYHOM aTTECTALUH.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKOU U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOpPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTtopun, 000pyIOBaHHbIE CIIEIUATU3UPOBAHHON MeOEesbl0, BBITSKHONH CHUCTEMOM
BEHTUJISILIMM, CPEICTBAMU 10>KAPHONM 0€30IIaCHOCTU M OKa3aHHUs NEPBOM METUIIMHCKON TOMOIIIH,
71a00paTOpPHBIM  O00OPYAOBAaHUEM: MAacCC-CIIEKTPOMETp, KMJIKOCTHOM Xpomarorpad, Bechl
71a00paTOPHbIE 3JIEKTPOHHBIE, JEKTPOIIMTKY, MELIAJIKUA MarHUTHBIE, YJIbTPa3BYKOBas BaHHA,
HACTOJIbHAs JJabopaTopHas LeHTpUdyra, HAOOPbl XUMUUYECKON MOCY bl U PEaKTHBOB.

15. Undopmauus o paspadorunkax

CenmuxoBa Hartanmes IOppeBHa, KaHAMIAT XUMHUYECKUX HayK, Jaboparopus
oprannyeckoro cunre3a TI'Y, crapmnii Hay4HBIA COTPYIHUK.
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