


1. Hesap u n1aHUpyeMble pe3yJbTaThl 0CBOCHHS M CUHHIJIMHBI

Lesnbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIEAYIOMINX KOMIETECHIIUI:

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

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

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

— UIIK-1.2. BpiOMpaer 53KCIEpUMEHTAIBHBIE W PACYETHO-TEOPETUYECKHE METO/IbI
pELIeHUs MTOCTaBJICHHOM 3a/1auy, UCIOJIb3ysl JOCTHIKEHHUSI COBPEMEHHOM XMMHMUYECKOW HAyKH, U
UCXOJIs U3 UMEIOLINXCS, MaTEPUABbHBIX, HH()OPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

— WIIK-1.3. Hcnonb3yeT coBpeMeHHOE (UBHKO-XUMHUYECKOe O00OpyIoBaHUE A
NOJYYeHUS M MHTEPIPETAlUU TOCTOBEPHBIX PE3YyJIbTaTOB MCCIIEAOBAHMS B BHIOPAaHHON 00iacTu
XUMHUH, XUMHYECKOM TEXHOJOTMM WM CMEXKHBIX C€ XHMHEH HayKaxX, NIpUMEHss
B3aMMO/IOTIOJIHSIIOIINE METO/Ibl UCCIIEI0BAaHUS

2. 3aga4uy oCBOCHHS JUCHUILIHHDI

— CdhopmupoBate npesicTaBieHne 00 0COOEHHOCTSX pacnaja MOJEKYJI B 3aBUCHUMOCTH OT
CTpOEHHUS, crioco0a JAerpagaiuu.

— Ilony4yuTh 3HAHUS W HABBIKM, HEOOXOIUMBIC ISl TIPOBEACHUS JIETPATANMA MOJICKYJ U
YCTaHOBJICHHUE MPOIYKTOB JIErpaiallii.

— Pa3Buth IMO3HABATCIIbHYI0 AaKTUBHOCTbL U CHOCO6HOCTI) TBOpPYCCKM pellaTb 3aJdayu,
CBSI3aHHBIC C U3YYCHUEM CTPYKTYPbl OPraHHYECKUX COSTNHECHUIA.

— Bnanetp Meromamu TpoOBeeHHS JACTPAlallid OPraHUYECKHX COCIHHEHHH Crioco0amy,
PErIIaMCHTUPOBAHHBIM MCXKAYHAPOAHBIMA I'APMOHU3UPOBAHHBIMHA PCKOMCHAAIUSAMMU.

3. MecTo AucUMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlMcuuIuinHa OTHOCUTCSA K (paKyJIbTaTUBHOM yacTu 00pa3oBaTeIbHON MPOrpaMMBbl.

4. Cemectp(bl) ocBOeHMSA M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH MO IMCHMILJIMHE

CemecTp 3, 3auer.

5. BxoaHblie Tpeﬁonalmﬂ AJiFd OCBOCHUSA TUCHUIIJIMHBI

JUis  yCHEeImHOro OCBOEHMsI JUCHUIUIMHBI TpeOYIOTCS pe3ysibTaThl OOy4eHus IO
cienyommM auctunianHaM: «CtpoeHue BemecTBay, «DU3NKO-XUMUYECKHE METOABI aHAIU3a,
«XpomaTorpapuieckrue MeToibl», «Macc-ClIeKTpOMETPHUS».

6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUIIHHBI (MOTYJIA)

OO01mas TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisieT 1 3.e., 36 4aca, U3 KOTOPBIX:
— nexruu: 12 u.;
— npaktuueckue 3anatus: 20 u.;
B TOM YHCJIe TTpaKTHIecKas moaroroska: 20 4.
O0BbeM caMOCTOSTENIbHON pabOThI CTY/ICHTA ONIpeAeNieH Y4eOHBIM IIIaHOM.



8. Coneprkanne TUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAHHOE M0 TEMaM

Tema 1. OcHOBBI IIpoliecca AeTpaallui OPraHUYECKUX COETUHEHNN

Jlekuus: BBenenue. OOmme mnoHsaTvs U onpeaeneHus. Llenn u 3agaum nerpagauuu
OpraHM4ecKux coequHeHuid. TpeOoBaHMs K mpoBeneHHIo aerpaganuu. OCHOBHBIE CHOCOOBI
IPOBE/ICHUS Jlerpaialiu.

Tema 2. OcoOEHHOCTH KHCIOTHOM Jerpajalvy A pa3HbIX KJIacCOB OPTraHUYECKUX
COEMHEHUI

Jlexuusi: TpeOoBaHusi K MNpOBEACHUIO JAerpananuu. lcnons3yemble BellecTBa IS
NPOBEICHUS JIerpajialiuy, TpeOOBaHUS K HUM M OCOOCHHOCTH Hcmoib3oBaHus. [lytu pacnana
COEIMHEHUH Pa3HBIX KJIACCOB. XapaKTEPUCTUKA HEKOTOPBIX AErpaJaHTOB.

JlaboparopHasi pabota: [IpoBeneHue KUCIOTHOW Jerpafaiyy s HEKOTOPBIX KIACCOB
OpPraHUYECKUX COCITMHEHU

Tema 3. OcoOeHHOCTH WIETOYHOM Jerpajaluy A pa3HbIX KIACCOB OPraHUYECKHX
COEMHEHUI

Jlekuusi: TpeOoBaHus K MPOBEACHUIO JAerpananuu. lcnomp3yemble BellecTBa IS
NPOBEICHUS JIerpaialiuy, TpeOOBaHUS K HUM M OCOOCHHOCTH Hcmonb3oBaHus. [lytu pacmama
COEIMHEHUH Pa3HbIX KJIACCOB. XapaKTEPUCTUKA HEKOTOPBIX JAETPaJaHTOB.

JlabopatopHas pabota: IIpoBeneHue mienOYHON AeTpafalliu Il HEKOTOPBIX KJIACCOB
OpraHUYECKUX COCTUHEHUI

Tema 4. Oco0eHHOCTH OKHCIHTEIbHO-BOCCTAHOBUTEIBHOW JErpajaliuid JUIsl Pas3HbIX
KJIACCOB OPraHUYECKUX COCIUHECHUI

Jlekuusi: TpeOoBaHusi K NpPOBEACHUIO JAerpananuu. lcnonp3yemble BellecTBa IS
NPOBEICHUS JIerpajialiny, TpeOOBaHUS K HUM M OCOOCHHOCTH Hcmonb3oBaHus. [lytu pacmana
COEIMHEHUH Pa3HBIX KJIACCOB. XapaKTEPUCTUKA HEKOTOPBIX JAETPaJaHTOB.

JIaGoparopnast pabora: IIpoBeneHne OKHCIUTEIHHO-BOCCTAHOBUTEIHHON JeTpagaluu
JUIsl HEKOTOPBIX KJIACCOB OPraHUYECKUX COCAMHEHUI

Tema 5. OcobeHHOCTH POBEICHMSI aHAJIN3A AETPATUPYEMBIX COETUHEHHH

Jlexums:  MeTonapl,  HCIONB3yeMbIE  JUIi  YCTAHOBIIEHHMS ~ KA4eCTBEHHOTO U
KOJINYECTBEHHOT'O COCTaBa JIErPaJiUPYEMbIX CHCTEM — BBICOKOA((HEKTUBHAS IKUAKOCTHAS
xpomatorpadusi, razoBasg Xpomarorpadusi, XpoMaTO-Macc-CIIEKTPOMETpHUS, TOHKOCIOWHAs
xpomarorpadus, CHETKPOPTOTMETPHUS yIbTpadHOIETOBOTO M BUAMMOro chekrpa, HWK-
cnektpodoromerpus, AMP-ciekTpodoTomeTpus, HEBOJIHOE TUTPOBAHHUE.

JIaGoparopHast paboTa: YCTaHOBIEHHE KAauyeCTBEHHOTO M KOJIMYECTBEHHOI'O COCTaBa
CMECH JIerpaZiaHTOB.

9. Tekymnii KOHTPOJb MO IMCUUILIUHE

Texkymui KOHTPOIb IO AWCLUIUIMHE IPOBOAUTCSA IIyTEM KOHTPOJIA IOCELIAEMOCTH,
TECTOB IO JIEKIIMOHHOMY Marepuaiy, u (ukcupyercs B (opMe KOHTPOJIBHOM TOUKH HE MEHee
OJIHOT'O pa3a B CEMECTP.

10. Mops10K NpoOBeeHUsI U KPUTEPUH OLeHUBAHUS IPOMEKYTOUYHOMN aTTeCTAIINU

3aver npoBoAUTCA B MUCbMEHHOU popme 1o 6uneraM. buser comepXuT TeopeTudeckuit
BOIIpOC U ABe 3a1a4u. [IponomkurensHOCTh 3aueTa 1,5 Jaca.

IIpumepsl TEOpPETUYECKUX BOIIPOCOB!

1. Bonpoc 1. OcobeHHoCcTH Aerpagaii TPETHYHBIX aMHUHOB.

2. Borpoc 2. OcoOEHHOCTH HCIOJIB30BAaHMSI TEPEKHCH BOAOPOAA JUISL  MPOBEICHHUS
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHOM JIeTpaJaliii.



3. Bomipoc 3. TpeGoBaHus K IPOBEACHUIO MICIIOUHOMN JIeTpaIalliH.
4. Bompoc 4. IlpaBuiia, periaMeHTHPYIOUIME MPOBEACHUE Jerpajallid OpPraHHYECKUX
COEAVHEHU.

IIpumepsl 3anau:
1. 3apaya 1. [IpuBenute BO3MOXKHBIE IyTH paclaja COCIUHEHMs, IPEACTAaBICHHOIO Ha
PHUCYHKE.

2. 3agaua 2. [IpuBenute BO3MOXKHBIE MYTH paclaja COCIMHEHHUS, MMPEICTABICHHOTO Ha
PUCYHKE.

PGSyHBTaTBI 3a4CTa OMPCACIIAIOTCA OLNCHKAMH «3a4TCHO» UJIN «HC 3a4TCHO».

«3auTeHO» — CTYACHDb BJIAACCT 3HAHUAMMU, ITOJTYUCHHBIMU 110 BpEMs MMPOXOKACHUA KypCa,
MOXKCT pPasBCpHYTO MU IMOJHO C IpUMEpaMu OTBCTUTH Ha BOIPOC, MOXKCT OTBCTHUTHL Ha
AOIMMOJIHUTCIIbHBIC BOIIPOCHI.

«He 3auTeno» — CTYACHT HC BJIAZACCT 3HAHUAMU, MOJYUCHHBIMU BO BPEMSA MMPOXOKIACHHUA
KypcCa, HE CIIocoOcH IMPUBCCTHU OCHOBHBIC OIIPECACIICHUA, 3a1a4U KypcCa.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) OLleHOUHbIE MaTepuaibl TEKYIIETO KOHTPOIS M MPOMEXKYTOYHOW aTTeCTaluH IO
JUCITATIIINHE.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— PeytoB, O. A. Opranndeckass xumus : yueOHuK : B 4 yactax / O. A. Peyros, A. JL
Kypm, K. I1. Bytun. - 7-e u3n. - Mocksa : Jlabopatopus 3HaHui, [0. r.]. - Yacts 1 - 2017. - 570
c. - ISBN 978-5-00101-506-2. - TekcT : 31eKTpoHHBbIH // JlaHb : 3JI€KTPOHHO-OMONIHOTEYHAS
cucrtema. - URL: https://e.lanbook.com/book/94167 (nata oOpamenus: 28.02.2020). - Pexum
JIOCTYTIA: JIIs1 aBTOPU3. TIOJIb30BATENEH.

— PeytoB, O. A. Oprannyeckass xumus : yueOHUK : B 4 yactsax / O. A. Peyros, A. JL.
Kypu, K. I1. Bytun. - 7-e uzn. - Mocksa : JIabopatopus 3nanuid, [6. r.]. - Yacts 2 - 2017. - 626
c. - ISBN 978-5-00101-507-9. - TekcT : 3nekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMONIMOTEYHAS



cucrema. - URL: https://e.lanbook.com/book/94168 (mara obpamienus: 28.02.2020). - Pexum
JIOCTYTIA: JI7Is1 aBTOPU3. TIOJIb30BaTEIICH.

— PeyrtoB, O. A. Oprannueckas xumus : yuyeOHuK : B 4 yactsax / O. A. Peytos, A. JL.
Kypu, K. I1. ByTtun. - 6-e u3n. - Mocksa : Jlabopatopust 3nanwuid, [6. r.]. - Yacts 3 - 2017. - 547
c. - ISBN 978-5-00101-508-6. - Tekct : anmexkTpoHHbIN // JlaHb : 3JMeKTpOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/94166 (mata oGpamenusi: 28.02.2020). - Pexum
JOCTYTIA: JIJISl aBTOPU3. TIOJIH30BATEIICH.

— PeyrtoB, O. A. Opranndeckas xumus : yueOHuK : B 4 yactax / O. A. Peyros, A. JL.
Kypn, K. I1. Bytun. - 4-e, u3n. - Mocksa : JlabopaTopus 3Hanuid, [0. 1.]. - Yacts 4 - 2016. - 729
c. - ISBN 978-5-00101-410-2. - TekcT : 37eKTpoHHBIH // JlaHb : 3IEKTPOHHO-OMONIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/84139 (mara obGpamienus: 28.02.2020). - Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATEIIEH.

0) JOMOIHUTEIbHAS TUTEpaTypa:

— JIxoncton P. PykoBoICTBO MmO Macc-CIEKTPOMETPUU ISl XMMHKOB-OPraHUKOB / P.
Ixoucron; Ilep. ¢ amrn. 3. E. Camoiinosoir, 0. b. I'pebenmmkona; Ilog pen. P. T.
KoctsanoBckoro. - M. : Mup, 1975. — 236 c.

— bymsukeBnu [I'. MHTepmperanusi macc-CHEKTPOB OpraHuuYecKux coenuHenuid / I
bynzukesuu, K. Jxxepaccu, 1. Yuneamc ; nep. ¢ anra. B. W. 3apeukoro, B. A. [lyukoBa ; noa
pen. H. C. Bynb(dcona. - M. : Mup, 1966. - 324 c.

— CprueB C. H., I'appununa B. A. BricokoaddexTuBHas KUIKOCTHAsT XpoMmarorpadus:
AHAINTHKA, (PU3WYECKas XWMHsI, PACIIO3HABAHHE MHOTOKOMIIOHEHTHBIX CHCTEM. - 1-¢ W3, -

CII6: Jlans, 2013. - 256 c. http://e.lanbook.com/books/element.php?pll_id=5108

B) pecypchl cetu HTepHeT:

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

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

— Beepoccuiickoe Macc-cniekrpoMerpudeckoe O6riecTBo - http://www.vmso.ru/

—Xypnan  Bcepoccuiickoro — Macc-crieKTpoMeTpuieckoro — obmectBa  «MACC-
CIHEKTPOMETPUSI» - http://mass-spektrometria.ru/

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTH A

a) JIMLIEH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe IpOorpaMMHOe oOecrieueHHe:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BrirouaeT 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 00naunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOpMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

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

— DnektponHas Oubnuoreka (penosuropmii) TI'Y — http://vital.lib.tsu.ru/vital/access/
manager/Index

— OBC Jlans — http://e.lanbook.com/

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

— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

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

B) mpodeccuoHaNbHbIC 0a3bl TAaHHBIX:
— Mass Spectrometry Data Center, NIST — https://chemdata.nist.gov/
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— European MassBank — https://massbank.eu/MassBank/

14. MaTtepuabHO-TeXHUYECKOe o0ecreyeHue

Aynuropun i IpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopuu JUIsi TPOBEACHUS 3aHATHM CEMHHApCKOrO THIA, WHAUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIBTAlUM, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOM aTTECTALUH.

[Tomerienust iss cCaMOCTOSTENLHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHOW TEXHHKOW U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HMH(OpPMALMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JIaboparopuu, o00pyI0BaHHbIE CHELMATM3UPOBAHHON MeOenblo, BBITSIKHOM cucTeMoin
BEHTUJISILIMM, CPEICTBAMU 10’KAPHONM 0€30I1aCHOCTU U OKa3aHHUs NEPBOM MEIUIIMHCKON IIOMOIIIH,
7a00paTOpPHBIM  O0OPYAOBAaHUEM: MAacCC-CIIEKTPOMETp, KUJIKOCTHOM Xpomarorpad, Bechl
71a00paTOPHBIE 3JIEKTPOHHBIE, JEKTPOIIMTKY, MELIAIKUH MAarHUTHBIE, YJIbTPa3BYKOBas BaHHA,
HACTOJIbHAs JJabopaTopHas LHeHTpUdyra, HAOOPbl XUMUUYECKON IIOCY bl U PEAKTHBOB.

15. Undopmanus o paspadoTunkax

Kypraues JImutpuii AnapeeBud, KaHIUAAT XUMHUYECKHX HayK, Ja00paTopus XUMHUKO-
busndeckux MeTo10B aHanu3a TI'Y, 3aMecTuTeNb 3aBEIyIOLIETO.

TomwmoBa EBrenust BuktopoBHa, nadoparopusi pU3MKO-XUMHUYECKUX METOJIOB aHAJIM3a
TI'Y. Minaamuii Hay4HbI COTPYIHHUK.
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