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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbt0 OCBOSHHSI JUCIUIUIMHBI SBISIETCS (POPMUPOBAHME CICAYIOUIMX KOMITETCHIINA:

[IK-1. Cnocoben mianupoBath pabOTy W BBIOMpATh aJeKBATHBIE METOJbl PEIICHUS
HAYYHO-HCCIICIOBATEILCKUX W/MIIU MPOU3BOJICTBEHHBIX 3a/lad B BBIOPAHHOW 00JacTH XHWMUH,
XUMUYECKON TEXHOJOTUU UJIM CMEXKHBIX C XUMHEN HayKax.

[1K-3. CriocobeH K pemieHuto npoQecCuoHaNbHBIX MPOU3BOICTBEHHBIX 33/1a4.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HIIK-1.1. Pa3zpabarpiBaeT CTpaTerui0 HAYYHBIX MCCIICIOBAHUM, COCTABIISICT OOIIMIA TIIaH
Y JIeTajJbHbIE IUIAHbI OTAEIBHBIX CTaAuN

NIIK-1.2. BoibupaeT 3KCrepruMeHTaIbHbIe U PACU€THO-TEOPETUYECKUE METO/IbI PEIICHUS
IOCTaBJIICHHOM 3aJ1a4y, UCIO0JIb3Ysl JOCTHUKEHUSI COBPEMEHHON XUMUYECKOW HAYKH, U UCXOAS U3
UMEIOLINXCS, MAaTepUaIbHbBIX, HHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB

NIIK-1.3. Hcnons3yeT COBpeMEHHOE (DU3HKO-XUMHUYECKOe 000pyAoBaHUE IS
MOJTyYEHUs] M UHTEPIPETAllMU JOCTOBEPHBIX Pe3yIbTaTOB HCCIEAOBAaHUS B BRIOPAaHHON 00J1acTH
XUMHUH, XUMHYECKOM TEXHOJOTMM WM CMEXKHBIX C XHMMHEH HayKax, HIpUMEHss
B3aUMO/IOTOJIHSIOIIME METO/Ibl UCCIIEIOBAHMUS.

UIIK-3.1. Amnamu3upyeT WMEIOUIMECS HOPMATHBHBIE JIOKYMEHTBHI TI0 CHCTEMam
CTaHAapTH3alUU, pPa3padOTKH U TMPOM3BOACTBY XUMHUYECKOW TNPOAYKIMU U Ipeaaraer
TEXHUUYECKHUE CPEJICTBA JJIsl PELIEHUS OCTAaBICHHbIX 3a/1a4

NIIK-3.2. TIpou3BOAUT OIEHKY MPUMEHUMOCTH CTAHJAPTHBIX W/WUJIHM MPEAJIOKEHHBIX B
pesynprare  HUP TexHONormyeckux pemeHuid Ha NPUMEHUMOCTh C YYETOM CHEIH(HKH
M3Yy4aeMbIX MIPOLIECCOB

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— CdopmupoBarh MpeACTaBICHHS O MECTE METa0OJOMHUKH CPEIAH APYTUX IUCIUILIHH
XUMHYECKOTO U MEAMKO-OHOJIOTHIECKOTO MPO(HUIIS.

— YCBOWTH COBPEMEHHBIC 3HAHUS O COBPEMEHHBIX TUATHOCTHYECKHX BO3MOXKHOCTSIX
META00IOMHUKH.

— CdopmupoBaTh HAydYHOE MHPOBO33PCHHE W  KOMIICTEHIIMH, HEOOXOJUMBIC
CHEIHAHCTY.

— OCBOUTH MPUHIUIBI U MOJIXOABI K IMPOBEICHUIO META00JIOMHOTO aHAJIM3a U aHAIU3Y
JaHHBIX.

3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuaa otHOcuTCs K biioky 1 «/lucuurminaa (Moaysn)y».

JlucuuIuinHa OTHOCUTCS K  00s3aTelIbHOM 4YacTH 00pa30BaTeNIbHOW IMPOrpaMMBbl.
JucnunimHa BXOAUT B MOAYIb Jucuuminael no Beidopy 3 (IB.3).

4. Cemectp(bl) ocBOoeHHs M opMa(bl) IPOMEKYTOUHONH aATTECTALUH 110 JIMCHUIINHE

Tpertnii cemecTp, 3a4€T C OLIEHKOMN

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCIUIIMHBI

Jljig ycTienHoro OCBOCHUS JUCIUILIMHBI TPeOYIOTCS KOMIETEHIIUH, CPOPMUPOBAHHBIE B
X0JIe OCBOEHHsI 00pa30BaTeIbHBIX MPOTrpaMM IPEAIIECTBYIONIETO YPOBHS 00pa3oBaHusl.

JUis  yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CJICAYIOUINM JUCHUIUIMHAM: « XUMHUS» UITH «Bbrnonorusn Ha cTaanu MOATOTOBKY - OaKalaBpHar.

6. SI3bIK peaau3anun

Pycckuin



7. O0beM TUCHHUILINHBI

OO01mmast TpyA0eMKOCTh TUCHHUIUTHHBI cOCcTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:

-nmekuuu: 12 4.

-npaKkTryeckue 3aHaTus: 20 u.
B TOM YHCJIE TIpaKTH4YecKast moaroToBka: 20 4.
O0BeM caMOoCTOATENBHON pabOTHI CTY/IEHTA ONPEAEIICH YUCOHBIM IIIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Merabonomuka u METab0JIOM: UCTOPUS UJICH.

Tema 2. MHCcTpyMeHTaIbHAA 0a3a MeTabOIOMHBIX HCcenoBaHui. BricokoahdhexTuBHas
KHUJIKOCTHAs Xpomarorpadus, Macc-ClieKTpOMeTpus. SI1epHbIil MAarHUTHBIN pPE30HAHC.

Tema 3. HJ'IaHI/IpOBaHI/Ie MeTa00I0MHOI0 OKCIICPUMCHTA U OLICHKA Ka4Y€CTBa JaHHBIX.

Tema 4. OcHOBHEIE IIoAXOAbI METa00IOMHBIX JaHHBIX K aHAJIU3Yy.

9. Tekyuiuii KOHTPOJIb MO AUCHUILIUHE

Texymuii KOHTpPOJb IO IUCUUIUIMHE NPOBOJUTCS IIyTEM OLICHMBAHMS OTBETOB Ha
CEeMHMHapax W TOATOTOBKU JIOKJIAJ0B U (pukcupyercss B ¢popMe KOHTPOJIHHON TOYKH HE MEHEe

OJIHOI'O pa3a B CEMCCTD.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

HtoroBas oneHka CkiaJIbIBacTcs U3 Pe3yJbTAaTOB OTBETOB Ha MPAKTHUYECKHUX 3aHATHSIX,
HaIMCAaHUsS U 3aIIUTHl peepaToB U CAYM 3a4eTa.
Pe3ynbpTaTel 3aueTa C OIIGHKOW OMPENENSIIOTCS OIEHKAMH «OTJIMYHO», «XOPOILOK,

«YIIOBJIETBOPUTEIILHOY,

«HEYIIOBJIETBOpUTENBbHOY». OTCyTCTBHE pedepaTa WM OTCYTCTBHE

3alIUTHI IIPOCKTA ITPCAIOJIAracT «HE3a4CT.

KpI/ITepI/II/I OLICHUBAHWA HpOMe)KYTOQHOﬁ aTTCCTAllU 110 JUCHUITIIINHC!

OrMmeTka PesyasbTar cryaenra
«OTJIUYHO» [TonHbIN 6€301ITMO0YHBIN OTBET Ha TEOPETUUECKHUI BOTIPOC.
«XOpOLIO» [TonHbI OTBET ¢ HEOOJBIINM YUCIOM UCIPABICHUH.

«YOOBJICTBOPHUTECIBHO»

CtyneHT npoeMOHCTPUPOBAT YaCTUUHOE TOHUMAaHUE 1
3HaHUE MaTepUaa.

«HCYAOBJICTBOPHUTCIIBHO»

CTylleHT MPOJEMOHCTPUPOBAJ TIOJHOE HE3HAHWE M HETIOHMMaHUE
BOIIPOCA.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) 3J’IeKTpOHHBII71 y‘-Ie6HBII>i Kpr 10 JUCHUIIJIMHE B BHCKTPOHHOM YHI/IBepCI/ITCTe
«Moodley - https://moodle.tsu.ru/course/view.php?id=22138

6) OI_ICHO‘-IHBIC MaTCepHrajibl TCKYHICIO KOHTPOJIA H HpOMC)KYTO‘-IHOﬁ arTecTaiqun I10

JIUCITAIIIINHE.

IIpuMepsI TEM 10K/I210B:
1. BuusHue MUKpPOOMOTHI Ha YEJIOBEUECKUI METa00JIOM


https://moodle.tsu.ru/course/view.php?id=22138

MerasioMHBIE UCCIIENOBAHUS OHKOJIOTMYECKUX 3a00IeBaHN
MetabonoMHOe (PEeHOTUITMPOBAHKE M MEAHUIKMHA Oy TyIIero
IIpumepbl KOHTPOJIBLHBIX BOIPOCOB:
MetabonoMuKa: e, 3a/1a41, OCHOBHBIE HAIPABJICHUS M METOJOJIOTHSL.
Bo3moxHOCTHMETaO0IOMUKH B IPOTHO3UPOBAHUH PA3BUTHS PA3IMYHBIX 3a00JI€BaHUM.
B3auMocBs3b TEHOMUKH U IPOTEOMUKH U METAO0JIOMUKH.
OcHoBHbIE HampaBiIeHUS META00IOMHBIX HCCIIEI0BAHUH.
OcHOBHbIE HaNpPaBJIEHUS IPOTEOMHBIX UCCIEA0BAHUM.
Yro uzyuaet metabosomuka?
B uem 3akirouaercst Macc-CIEKTPOMETPUUECKUN METO]T aHaIn3a?
OcHOBHBIE IPUHLIUIIBI ITITAHUPOBAHUS META00JIOMHOTO IKCIIEpUMEHTAa?
Onumure NpUHLKIINAIBHYIO CXEMY YCTPOICTBA  BPEMSIIPOJIETHOTO  Macc-
criekTpomeTpa?
. OcHOBHBIE TOJXOABI K npoOONOAroTOBKE  IUIa3Mbl M MOYM  JUIL  Macc-
CHEKTPOMETPHUUECKOTO aHanum3a?
11. Kakue cmocoObl HOHU3AIMU B Macc-CIIEKTpOMETpUH Bri 3HaeTe?
12. Yro takoe MALDI-nouuzamnus?
13. Kakue BUIbI Macc-CIIEeKTPOMETPOB CYIIECTBYIOT
14. B yem 0coOeHHOCTH MPUMEHEHHSI KaXKI0T0 U3 BHJIa MacC-ClieKTpomeTpa?
15. OcHoBHBIE I0/1X0/1bI K TPOOONOATrOTOBKE M1a3Mbl U Mouu Juist IMP ananu3za?
16. OcHOBHBIE MTOAXObI K MACHTH(UKAIIMK TaHHBIX MeTooM BOXKX-MC?
17. OcHoBHBIE TOIXObI K UACHTU(PHUKALMYU JaHHBIX MeTo0oM SAMP?
18. OnummTe OCHOBHBIE TOCTHKEHUSI METAO0JIOMHBIX HCCIEA0BAHUN B OHKOJIOTHH.
19. OnummmTe OCHOBHBIE TOCTH)T<CHHSI METa0OJIOMHBIX UCCIICIOBAaHUH B ITAPA3UTOJIOTUH.
IIpumepHbIii cicOK TeM pedepaToB:
CoBpeMeHHast MeIMIITHA U METa00JIOMHKA
Hossie goctmxenus npoekTa «['eHOM uenoBekay
3. Pemomonusi B MPUOOPOCTPOSHUM JIISI M3YYCHUS METAa0OJIUTOB B OHOJOTHYCCKUX

KUJKOCTAX YeJIOBeKa

[lepcriekTrBBI METAOOIOMUKH

B) MeToauueckue yKka3aHus M0 OpraHU3alMyi CaMOCTOSATENIbHOW paboThl CTYEHTOB.

B xonme camocrosiTenbHOM paboThl oOywarommecs JOJKHBI H3YYUTh OCHOBHYIO
JUTEpAaTypy M O3HAKOMUTBCSA C JOMNOJNHUTENbHOM. Ilpm 3TOoM yuecTs pexkomeHmauuu
npenojaaBaress U TpedoBaHus yueOHOU mporpaMMbl. [10ArOTOBUTE TE3UCHI [Tl BHICTYIIIICHUH 110
BCEM yueOHBIM BOIIPOCaM, BBIHOCUMBIM Ha CeMHMHap. [ 0TOBSCH K IOKIaLy WU pedepaTuBHOMY
COOOIIEHUIO 00paIaThes K npenojaBareato. COCTaBUTh IJIAH-KOHCIIEKT CBOETO COOOIICHHS.

IIpu caMoCTOATENBHONW NOATOTOBKE K 3aueTy IOBTOPUTH NPOMIEHHBIM Marepuan B
CTPOTOM COOTBETCTBMM C Yy4eOHOM MporpaMMoil, HpPUMEpPHBIM MEPEYHEM BOIIPOCOB,
BBIHOCSIIIUXCS HA DHK3aMEH M CojAep)Kamuxcs B yuyeOHoW mnporpamme. [lpu moaroroBke
MCIIOJIH30BaTh KOHCTIEKT JIEKIIMI U JIUTepaTypy, yKazaHHYIo npenoaaBaTeneM. O0paTtuTb ocodoe
BHUMaHME Ha TeMbl YYeOHBIX 3aHATHH, MPOMYLIEHHBIX CTyJeHTOM. IIpm HeobOxomumocTu
00paTUThCs 3a KOHCYJIbTAllMeN U METOIMYECKOM MOMOIIBIO K ITPENOoaBaTelNto.

CamocrosTenbHas BHeaylUTOpHas paboTa MO TeMaM JUCLHMIUIMHBI 3aKIII0YaeTcs B
KPUTHYECKOM aHaJN3€ COBPEMEHHOW HAay4YHOW JIMTEpaTypbl MO TeME€ Kypca W MOATOTOBKE K
y4acTHIO B CEMHHapaX, IOCTpoeHHbIX B (opmate journal club. CamocrosrenbHas
BHEayIUTOpHas paboTa BKJIIOYAET B ceOs:

— TOATOTOBKY JIOKJIAJ0B, COOOIIeHUH, pedeparoB 1O MNPOOJIEMHBIM 3ajadyaM
JUCIUIINHBI,

— 00paboTKy SKCIEPUMEHTAIBHBIX JaHHBIX B IPOrPaMMHOM obecrieueHuH «Ry;
— U3y4eHue TEOPETUYECKOT0 MaTepHralia o TeMaM Kypca;
— BBIIIOJIHEHHE paOOThI IO MHIAMBUAYAIIHOMY 3a/IaHUI0 B JOpME 3asBKH HA TPAHT.

CoNoGaRRLNE WD
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CaMocTtosiTenbHass paboTa MOXET OCYIICCTBIATHCA WHIAWBHIYAIIbHO WM TPyIIIaMU
00y4JaromuXcsi B 3aBUCUMOCTH OT IIEJIA, 00beMa, YPOBHS CIOXKHOCTHU 33a/IaHUsI U YPOBHS YMEHUHN
oOyyJaronuxcs.

CaMocTosiTenbHasl ayIUTOpHAsE paboTa BKIIOYACT B CEOSI CAMOCTOSITEIILHOE BBITIOJTHEHUE
71a00paTOpHBIX PadoT, OOCYXJICHHWE W aHAJIM3 COBPEMECHHOH Hay4YHOW JIMTEpaTypbl IO TeMe
Kypca B paMKax MPOBEICHUSI CEMUHAPOB.

12. Ilepeyennb yueOHoiIi JJuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— CrnecapeB B.W. Xumusi. OCHOBBI XUMHUH JKHUBOTO: YueOHUK 17151 By30B / B. 1. Cnecapes.
CH6: Xumusmat, 2005. — 784 c.

— Jlenunmxep A. OcHoBbl Onoxumuu: B 3 tomax/ A. Jleaunmkep. — M.: Mup, 1985.
1059 ¢

— buoxumus yenoseka: B 2 1. T. 2 / P. Mappu, /1. I'pennep, I1. Meiiec, B. Poxyaim;

[Tep. c aurn. M. J1. I'po3noBoii u ap. - M.: Mup, 1993. - 414 c.: un.

— Komog B. H. buoxumus / B. I1. Komos, B. H. IlIBegoBa. — M.: [Ipoda, 2004. — 638 c.

— I'panuk B.I'. OcnoBbl menunmHckor xumuu / B. I'. I'panuk. - M.: By3oBckas kHwura,
2006. — 384 c.

— TrokaBkuaa H. A. buoopranmueckas xumwust / H. A. TrokaBkuna, H0. U. baykos.

M.: ipoda, 2007. — 544 c.

0) JOMONHUTEIbHAS TUTEpaTypa:

— Henbcon [I. OcHoBbl Ouoxumuu Jlenunmpkepa : B 3 T. : nep. ¢ admL: T. 1. OcHOBBI
ouoxumun. Crpoenne u katanusz / J[. Hembcon, M. Kokc. — M.: BMHOM. JlaGopartopus
3Hanui, 2011. 694 c.

— Komog B. H. buoxumus: yueOHUK Ui akaieMudeckoro OakajgaBpuara: [ CTyIeHTOB
BBICHIMX YYE€OHBIX 3aBEJCHH, 0Oydarommxcs mo Hanpasienuto 655500 "buorexnonorus"] / B.
I1. Komos, B. H. IlIBegosa; Cankr-IletepOyprckast roc. XuMUKoO- apMalieBTU4YeCcKas akal. - 4-e
U3, ucTp. u gom. - Mocksa: IOpaiit, 2015. - 639, [1] c.: wi., Ta6mn.- (bakanaBp. AkajgeMHIecKuii
Kypc).

B) pecypcsl cetn HTepHeT:

— XKypnan «Journal of Medicinal Chemistry» - https://pubs.acs.org/journal/jmcmar
— XKypnan «Journal of Molecular Modeling» - https://www.springer.com/journal/894
— XKypnan «Molecular Pharmacology» - https://molpharm.aspetjournals.org/

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamm. Brirodaer mpHIoKeHHUS:
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);

— myOnuyHO ocTynHbIe o0navynblie TexHomorun (Google Docs, SInaexkc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:

— DnexkTpoHHbIN KaTanor Hayunoit 6ubnuoreku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnexTponHas oubnmuoteka (penozutopuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

—9BC KoncynbranT cryaenta — hitp://www.studentlibrary.ru/

— ObpasoBatenbHas mardopma FOpaii — https://urait.ru/



https://pubs.acs.org/journal/jmcmar
https://www.springer.com/journal/894
https://molpharm.aspetjournals.org/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

14. MaTepuajbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopun 6-ro yuedbnoro kopryca HU TI'Y nns nmpoBeneHus 3aHATUI JEKIIMOHHOTO U
MPaKTUYECKOTo THMa, Jiaboparopuu «TpaHCHAIIMOHHON KIETOYHOH W MOJIEKYJISPHOU
ounomemuuuuaey HUW TI'Y m ToMCKOro HAIlMOHAJIBHOI'O HKCCIIELOBATEILCKOIO MEIUIIMHCKOI'O
uentpa PAH.

15. Undopmanus o paspadoTunkax

Maii6opona Oner AHatonbeBUY, K.0.H., Kadeapa opranndeckoid xumMur HannoHnaasHOTO
MCCIeI0BATENbCKOro TOMCKOT0 TOCy1apCTBEHHOTO YHUBEPCUTETA, JOLICHT.

@peit Jlapes  AnexceeBHa, PhD, mabGoparopus KIMHHYECKOH METaOOJIOMHUKH
HaunonaneHoro  uccienoBarenbCckoro  TOMCKOrO — rOCyJapCTBEHHOTO — YHHBEPCHUTETA,
3aBEIYIOIIHIA.



