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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpammy muctmIuiMHbl paspadorai(a)(u): npodeccop, a.H. (noneHt) WnbsicoB K.A. (kadenpa MequmMHCKON (QU3HKH,
Otnenenue ¢usukn), Kamil.Illyasov@kpfu.ru Xaiipyraunos B.1. ; I[Toasmakos Bragumup MBaHoBUY

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH caMOCTOSITENIbHO CTABUTh KOHKPETHBIE 33/1a4M HAYUHbIX UCCIIEJOBAHUI B 00JIACTH

MeTUITMHCKON (PU3MKHU M PelIaTh UX C MOMOIIBI0 COBPEMEHHOH anmapaTtypsl 1
MH(POPMALIMOHHBIX TEXHOJIOTUIA C UCTIOIB30BAHUEM HOBEHUIIIErO POCCUICKOTO U 3apyOeKHOTO
OIIBITA.

TIK-2 CriocoOeH CBOOOTHO BIIAICTh pasiesiaMu (DU3UKH, HEOOXOIMMBIMU TSI PETIeHUS
HAYJHO-MCCIIEIOBATEILCKUX 3319, M IPUMEHSITh pe3yJIbTaThl HAYYHBIX UCCIICIOBAHUH B
TPOEKTHOU JeSITeIbHOCTH.

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

B3aUMOJIEHCTBUE NEKTPOMArHUTHOTO M3/IyYeHHUs C BEIIECTBOM, IPUHIMILI MoaydeHus: IMP criekTpoB BHICOKOTO
paspelieHusi, OCHOBHBIE TIOJIXO/Ibl aHAJTH3a METa00JIUTHOTO POUIIsi GUOJOTMYECKUX KUAKOCTEH ¢ omoIio MetonoB SIMP
CIIEKTPOCKOITUH,

HokeH yMeTh:

padorats co ciektpamu IMP, mHTepIpeTHpOBaTh KCIiepuMeHTabHble SIMP criekTphr
JloJoKeH BlIafieTh:

HaBbIKamu paboThl co criektpamu SIMP

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTb M TOTOBHOCTB:

MPUMEHATD IMOJYUYCHHBIC 3HAHWA HA IIPAKTUKE

2. Mecto guctummabl (MoayJist) B ctpykrype OIIOII BO

JanHas qucturuivHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.08.01 ducuuriunsl (MOayM)" OCHOBHOM NPOecCUOHANIbHOI
obpazoBarenbHO porpammsl 03.04.02 "®usuka (MeauumHckast (pu3rka)" 1 OTHOCHTCS K AUCLUITIMHAM I10 BHIOOPY YacTh
OIIOII BO, popmupyemoii y9acTHIKaMH 00pa30BaTeIbHbIX OTHOIICHUIA.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4Yalomuxcsi ¢ Npeno/jaBareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0yuamuxcst

OO01mas TpyJOeMKOCTh AUCHUILINHBI COCTABIISIET 2 3a4eTHbIX (bie) eTuHuUII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 24 yaca(oB), B TOM YHCJIE JISKITUK - 12 yaca(oB), mpakTudeckue 3aHsaTus - 0 yaca(oB), 1a00paTOpHbIE
padoThi - 12 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM padoThl - 0 yaca(oB).

CamocrositenibHast pabota - 12 vaca(oB).
KouTposns (3auét / x3amen) - 36 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIST TUCIUILUIIHBL: SK3aMeH BO 2 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazneust qucuunimbt / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
MOayJIst MECTP| Bcero | B3J. | yeckue | yecKue |TOpHbIE | TOpHbIe| Had
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
1. [Tema 1. Beenenue B metoa AMP 2 1 0 0 0 0 0
Tema 2. OcHoBrl SIMP cnektpockonuu. OCHOBHBIE
2. (m3mepsiemble mapametpsl IMP cnekTpos 2 1 0 0 0 2 0 2
3 Tema 3. CB3b CTPYKTYpPBI U CHEKTPAJIbHBIX 2 1 0 0 0 0 0
napamerpos IMP
4. Tema 4. Metoapl iymepHoi SIMP cnekTpockonuu 2 1 0 0 0 2 0 2
5. [Tema 5. bruoxumus mia3Mel KpoBU 2 1 0 0 0 0 0 0
6. Tema 6. KonnuecTBeHHbIe M3MEpEHHst METa00IMTOB 2 1 0 0 0 2 0 2
7 Tema 7. CTpyKTypa JHUIIOIPOTENHOB U METab0IM3M 2 1 0 0 0 0 0 0
g Tema 8. AMP cnekTpockonus ma3Mbl KpOBH 2 1 0 0 0 2 0 2
9 Tema 9. MeTtopl aHaIM3a JUTMONPOTENHOB 2 1 0 0 0 0 0 0
Tema 10. MaremaTtudeckue acriekTsl aHam3a SIMP
10. [criekTpoB MeTaboIUTOB. MeTo/1 IJIaBHbIX 2 1 0 0 0 2 0 2
KOMIIOHEHT
Tema 11. MeraboHomuKa: riatgopma st
11. |u3ydyeHns TOKCUYHOCTH Ipenaparta v (pyHKIUu 2 1 0 0 0 0 0 0
reHa
4.2 (Tovie p A Avlera ORI EO K MIO IR 1
Tl 1 BRSEIE BRTGIBH IMP 2 ! 0 0 0 2 0 2
FONMIKCHBIC T XHOTOT T TO O MAC TCT IO OMITK CHBIVMIT TC X HOTOTTHIM}T BC,LLCrllUD OCHOBI MCTOAG PTACPHOTO[Mar HITHOTO
pe3iHagcg- KpaTkas ucropus oTKpbITUA MeTozia. Y UeHble, BHECHIME| 3HAukMbl{ BKJ[az BpasBiiThe gietofia SMP 1l pacigupetie|
obOupacTeit ero nprMeHeHust. OCHOBHbIE 00JIACTH MPUMEHEHHU ST METO/IOB MATHUTHOI( pe30HaHiu B XUMUK, OUOJIOTHM U

Menunuee. Vizmepsiemele mapameTpsl SIMP 1 ux cBsA3b ¢ MONEKYISIPHOH CTPYKTYPOU MOJIEKYJIBI.
Tema 2. OcHoBbl AMP cnekrpockomun. OcHoBHbIE H3Mepsiembie mapameTpsbl IMP cnexkTpoB

SIBNeHMe MarHUTHOTO pe3oHaHca. [IoHATHe MArHUTHOTO MOMEHTa s/1pa, CIIMHOBOTO YKCIIa sapa. fpa Ha KOTOPBHIX HAOMOJAI0T
SIBJICHUE SIIEPHOTO MarHUTHOTO pe3oHaHca. Pe3oHaHcHas yactota. Xummdeckui casur. KoHcTaHTa cliMH-CIIMHOBOTO
B3auMojIercTBrs. Jumons-qumonsHoe B3auMogpeicTeue. AnepHsiil ahgpext Opepxaysepa. Bpemena penakcarm T1 u T2.

Tema 3. CBA3b CTPYKTYPHI H CIEKTPAJbHBIX apameTpoB IMP

B3anMOCBsI3b XUMUYECKOTO CBHTA CHTHAJA SINEPHOTO MATHUTHOTO PE30HAHCA CO CTPYKTYpOr MoJteKyibl. Tabimna
XMMHYECKUX CABUTOB MOJIEKYJISIPHBIX (hparMeHToB. SIBienue saepHoro adexra OBepxaysepa U ero B3auMOCBsI3b CO
CTPYKTYPOM MOJIEKYJIbI: TOABMKHOCTBIO MOJIEKYJIBl M PACCTOSTHUEM MEX/y B3aUMOJEHCTBYIOIIMMY IPOTOHAMY 3TOIM MOJIEKYJIbI.

Tema 4. MeToab! nBymepHoii AMP cnekTpockonun

HNudopmarust, moxydaemast u3 oqHOMepHOTo criekTpa SAMP 6romosekyibl. CI0KHOCTH BOSHUKAIOIIHE TIPH aHAJTI3E
OTHOMEpPHBIX crieKTpoB. [IpenMyiiecTBa 1 HEAOCTATKU MHOTOMEPHBIX CIIEKTPOB HaJl OJHOMEPHBIMU. OCHOBHbBIE METOIbI
nBymepHo#t SIMP criektpockoriu Takue kak: COSY, NOESY, TOCSY, HSQC, HMBC. MeTopmonorust OTHeCeHHsI CHTHAJTIOB
SIMP Moneky:ibl Ha OCHOBE IBYMEPHBIX CIIEKTPOB.

Tema 5. Buoxumus nia3mel KpoBHu
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Yro Takoe KpoBb U ee (pyHKIMU B opranm3me. CocTaB KpoBU: OJIKU (aTbOYMHHBI, TJIOOYJTUHBL, OSJTKU-(hEePMEHTHI), JIATTHITHI
(XoJeCTeprH, TPUTJTUIIEPU/IbI, AOTIPOTENHBI, XWJIIOMUKPOHBI), OPraHUIECKUe He OSJTKOBBIE COSTUHEHVSI, HEOPTAHUIECKUE COJIH.
[T1a3ma KpoBU U ee (PU3NKO-XUMHUYECKHE CBOMCTBA. KOMITOHEHTHBIN COCTaB IIa3Mbl KpoBU. HabimogaeMbie KOMITOHEHTHI.

Tema 6. KosimuecTBeHHbIE H3MePEHHA METAa0 0JIUTOB

Ba3zel naHHBIX IO MeTabonMTaM yesoBeka - Human Metabolome Database (HMDB). Unentudukanys mera6onuroB. MeTopl
M3MEPEHUs] HU3KOMOJICKYJISIPHBIX METa0OJIUTOB C MOMOIIBIO criekTpometpa IMP:

1. OmHOMEpHBIE U IByMepHBIe crieKTpbl IMP

1. IlpumeHeHue nocae oBaTeIbHOCTH CIIMHOBOTO 9Xa XaHa
3. Ucnonw3oBanue nociegosareabHocTh WATER-CPMG
Tema 7. CTpyKTypa JIMIONPOTENHOB H MeTA0 0JIN3M

JIunup a3Mbl KPOBHU U MX (pr3HoIorndeckas pyHKms. JIMmuaHbIi Npouiib 1 ero CBsI3b C MIIEMUYECKON G0JIe3HBIO
cepaua. JIMMonpoTenHs! M XOJIECTEPHH: ONMCaHKe, CTPYKTypa 1 (pyHKIK. HoMeHKIaTypa 1 KiaccupuKanys TMIOIPOTENHOB:
JIMTIONPOTENHBI BHICOKOW, CPeiHEN, HU3KOM 1 OUYeHb HU3KOW TJIOTHOCTH, XMJIOMHUKPOHBI. ATOJMIOIPOTEHHBI.

Tema 8. IMP cneKTpocKonus miIa3Msl KpOBH

TexHuKa U3MepeHus JIMIONPOTEUHOB Ha ciekTpoMeTpe SIMP Bbicokoro paspeluenusi, METOJOJOIrMUECKUE ACTIEKTHI.
CyOKJiacchl JIMIMONPOTEMHOB onpeesieMbie B criekTpax AMP. KonnvecTBeHHbIN aHAM3 JUIIONPOTEHUOBOTO MPodhuiis Ha
ocHoBe cnieKTpoB SIMP. TexHoI0rnyeckue Ca0KHOCTH U IIPEUMYILECTBA aHAJIM3A JIMIIOIIPOTEUHOB C MNOMOIIBIO CIIEKTPOCKONUU
SIMP.

Tema 9. MeToabI aHAJN3A JHIOIPOTENHOB

MeTtonpl aHaJIM3a JUITONPOTENHOB IIa3Mbl KPOBHM. XUMHUUYECKUH aHamu3. PepMeHTATUBHBIA aHAIN3, OCHOBAHHBIN Ha IEHCTBUU
XOJIECTePUHOKCH/IA3bl. DIIEKTPOHHAS MUKPOCKOMHA. I pagueHTHBIH reb-3ekTpodopes. OnpeneneHue
(bpaKIMOHHO-IUCIIEPCHOTO COCTaBa JIMIIMAHOTO MPO(HIs KPOBU METOIOM YJIbTPalleHTpU(YrHpoBaHusl. AHaIM3a
JIMTIONTPOTENHOB B IIa3Me KPOBU METOJO0M MAJIOYTJIOBOTO PEHTTEHOBCKOTO PACCEsTHHUS.

Tema 10. MaTematnueckne acnektsl anaania IMP cnekTpos meTa6oanToB. MeTo rIaBHBIX KOMIIOHEHT

[purorapieHue 0OpasIoB Uit KoIMyecTBeHHOro n3mepenusi SIMP. Anropurmel 06pa6oTku criekTpoB. Koppekims 6a3oBoit
JIMHUY. BripaBHMBaHME MaccHBa CIIEKTPOB OTHOCUTEINIBHO Apyr apyra. [Iporenypa pa3oueHus CieKTpoB Ha (hparMeHTHl.
HopmupoBanue Maciiraba. JInHeiiHoe mpeoOpa3oBanue. MeTo1 ri1aBHbIX KOMIOHeHT. PLS-perpeccus. Beidop MeTona.

Tema 11. MeTa6oHoMuKa: muIaT(popMa JUIst N3yYeHNs] TOKCHYHOCTH Npenapara u (DyHKIHH reHa

MeraboHoMuKa B natodusnonoruy. OnpeeseHne CUCTEMHBIX OMOXUMUYECKUX MPOouiield opranu3Ma Ha OCHOBE OMUKCHBIX
TEXHOJIOTHIA: TEHOMHKA, TPOTEOMHKA, MeTaOOHOMHKA. [TocT-reHOMHBIe aHaIuTHYecKue TexHooruu (IMP,
Macc-CIeKTPOMETPHs, ra30Basi Xxpomartorpadus/mMacc-ClieKTpoOMeTpHsl, BBICOKOI(pEKTUBHAS KUIKOCTHAS XpoMartorpacdus).
Broxummuyeckue N3MEHEHHs B T€UEHNE [UTNTEIbHOTO BPEMEHH.

Tema 12. MeTa60HOMNKA B TOKCHKOJOTHH JEKAP CTBEHHOT0 Mpenapara

SIMP 1H cniektpockonust 6uomerpuku. [Ipumenenrie SIMP 1H criektpockoriu OHOKHUIKOCTEH, TAKUX KaK MOYa U [Ula3ma
KPOBH, JUISl UCCIIEIOBAaHUs OOJIE3HEH M TOKCHKOJIOTMUYECKHX ITPOLIecCOB. MeTaOOHOMHKA B TOKCUKOJIOTHH JIEKAPCTBEHHOIO
npenapara. OrpaHuYeHus] C TOUYKH 3peHHUsI BBIOOpa OMOKUIKOCTH. MeTaboHOMEKa B (DyHKIIMOHAIBHOH TreHOMUKe. PasieneHne
KJIACCOB KCIIEPHMEHTAIBHBIX )KUBOTHBIX HA OCHOBE SHIOT€HHBIX 00Pa3lioB META00IUTOB B HX OMOKUIKOCTSIX.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeHHsI JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
U CIHILINHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCpPeACTBeHHOro yyactust. CamocTtosiTesbHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosTe bHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3IesioB) JUCHMIUIMHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIIOT 3a1aH1s1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENILHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTYPOH U 3JIEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsinok opraHU3alUK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
00pa3oBaHus - IporpaMmaM OakajaBpuara, mporpaMmMam ClielMaIuTeTa, IporpaMMaM MarucTparypsl (YTBEpKICH MPUKA30M
MuHucTepcTBa HayKu 1 BhIcIero oopasosanus Poccuiickoit @eneparu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcerBa oopazoBanust Poccuiickoit denepanun Nel14-55-996un/15 ot 27 Hosi6ps 2002 r. "OO akTUBU3aMK
CaMOCTOSITEJILHOW pabOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/ieHuit"

SAEKTPOHHBH
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10roBopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

COLMAR Metabolomics Web Portal - http://spin.ccic.ohio-state.edu/

James Keeler, Understanding NMR Spectroscopy, University of Cambridge, Department of Chemistry, Published by John
Wiley & Sons, 2010 - http://www-keeler.ch.cam.ac.uk/lectures/index.html

Metabolomics - http://en.wikipedia.org/wiki/Metabolomics

Metabolomics Resources - http://www.bmrb.wisc.edu/metabolomics/external_metab_links.html
NMR Metabolomics - http://www.polyomics.gla.ac.uk/nmr_metabolomics.html

The Human Metabolome Database (HMDB) - http://www.hmdb.ca/

9. MeToandecKne yKa3aHHA VI 00yJaIomMIXCs M0 0CBOEHUIO JUCIUILIAHBI (MOTyJIsT)
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JICKOKU

MGTO,HI/I'-ICCKI/IG PEKOMEHJAlINU TTPA pa60Te HaJ KOHCIICKTOM J'IGKL[I/Iﬁ BO BpEMs IPOBEACHUA JICKIIUH.

B xo/1e TeKIIMOHHBIX 3aHATHUN BeCTH KOHCIIEKTHPOBaHUe yaeOHOro Matepuana. OOpariath BHUMaHUE Ha
KaTeropuu, (OpMyJIMPOBKH, PACKPHIBAIOIIME CO/IEPKAaHKUE TEX WIIM UHBIX SIBJIEHUH U MTPOLECCOB, HAyYHbIE
BBIBOJIbI U IPAKTUUYECKUE PEKOMEH AN, TIOJIOKUTENBHBIN OMBIT B OpaTOPCKOM UCKYccTBe. KenareabHo
OCTaBHTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPHIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyPhI,
JIOTIOJTHSTIONINE MAaTePUaT TIPOCTYIITIAHHON JICKITHH, a TAKXKe MOJUEePKHUBAIOIIIE OCOOYIO BaXKHOCTh TEX WA MHBIX
TEOPETUUYECKUX MOJIOKEeHUH. 3a/1aBaTh MPEnoiaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbIO0 YSICHEHUS] TEOPETUUECKUX
TOJIOKEHUI, pa3pellieHusl COPHbIX CUTYaIU.

B xoz1e noaroToBKU K ceMUHApam U3Y4YUTh OCHOBHYIO JIMTEPATypPy, O3HAKOMUTHLCS C JOTIOJHUTEIbHON
JITEPATypO, HOBBIMHU ITyOJIMKAIMSAMY B TIEPHOANIECKUX M3/IaHUSIX: KypHAJIax, ra3erax u T.1. [Ipu aTOM ydecTb
PEKOMEH AU TIPeTiojaBaTelisi U TpeOOBaHUs y4eOHOH mporpaMmbl. JJopadaTeiBaTh CBOM KOHCIIEKT JICKITHH,
Jiesiasi B HEM COOTBETCTBYIOIIME 3aMIUCH U3 JIUTEPATYPbl, PEKOMEHJOBAHHOM MpernojaBaresieM 1 MpeaycMOTpeHHON
yueOHOU mporpaMMoit. [1oIroTOBUTh TE3UCHI JITs BHICTYIUICHUI 1O BCEM YYeOHBIM BOITPOCAM, BHIHOCHMBIM Ha
CeMUHap.

J1ab0paTOpHbIE
paboThI

3ajiaHue MpakKTHIeCKON 1abopaTopHON paboThI

OOBeKT IUIenTua s UCCIeIOBaHus MeToJaMu crieKTpockonuu SIMP B pakTH4ecKoii JlabopaTopHoid padote
BBIOMpaeTCs MperoaBaTeieM, BeIyIUM UCUMIUIHY. [1oAroToBKa 00beKTa sl CIEKTPOCKOIIMYECKOr0
uccieloBaHus U pabota cryeHTa 3a AMP criekTpoMeTpoM POBOAUTCS COBMECTHO ¢ npenogaBareneM. Habop
3aIMCHIBAEMBIX JBYMEPHBIX KOPPEJISIMOHHBIX CrIeKTpoB IMP BeIOMpaeTcst TakKuM 00pa3oM, YTO OXBATHIBAET
OCHOBHBIE ACIIEKTHI M3y4aeMON JUCIMIUIMHBL. O0ydyeHne aHaIu3y IBYMEPHBIX KOPPEJISLMOHHBIX crieKTpoB IMP
MIPOBOJIUTCS MTpEero/iaBaTesieM Ha CEMUHAPCKOM 3aHSTHH.

TpeboBaHus k 00pasity Juist ciekTpockonuu IMP.

st AIMP uccnenoBanusi HEOOXOAUMO MTPUTOTOBUTH MPEOCTABIICHHBIN MpernoiaBaresieM oOpasel] AUMenTu/ia,
TaK 4TOOBI €ro MOJISIPHASI KOHIIEHTpAIMsl B pacTBOpe coctaBuiia SmM. Pacuer HaBeCKU U KOHIIEHTpAIUu
BBINIONIHSIETCS U151 cTaHaapTHoW SIMP ammynbl iuaMeTpom SMM 1 06beMoM 600MKIT UCXO/Ist U3 3HAHUS
MOJIEKYJIIPHOM Macchl ienTuaa. Mcnons3yeMslil B uccaegoBanny pactBopuress: cMeck D20 10%, u H20 90%.

3amucsk criekTpos AMP.

Cnektpol SIMP 3anuckiBaiotcst Ha criektpomeTpe pupmbl Bruker Avance 11T 600, nmpu temmneparype oopasia 30C.
Ipucrynas k 3anucu criektpoB IMP HeoGxoaumo:

1. YcraHoButh HeoOxoaumyio temmeparypy oopasua (30C).

2. HactpouTb cTaGWIM3alMIio MATHUTHOTO TIOJIS 1O CUTHAIY sSIAEp JeHTepHs pacTBOPHTEIIS.

3. BHINOJIHUTH HACTPOMKY JOOPOTHOCTH ATYMKa (KOMaH/a atmm).

4. IIpomsBecTH HACTPOMKY OAHOPOAHOCTH MarHUTHOTO MO (topshim gui).

5. [opcTpouTh KaHasI CTAOMIM3AIMK CUTHAJIA JIOKA: OTPEryJIMpoBaTh MOIHOCTh NepeiaTunKa, KO3 hHUIEeHT
ycuiieHus ¥ a3y cUrHajia.

6. Beimonauth KanuopoBky 900-umMmyiibca (koMmanaa pulsecal).

7. OTperympoBath IOJaBJIeHNE CUTHAJIA BOJBI IIyTeM ITOAO0Pa ONTUMAJIbHOIO 3HAYEHHsT HECYIIeH YacTOThI
(3HaueHue napamerpa olp, ¢ UCIOJIL30BAaHUEM KOMaHIBI gS).

8. INepen 3amuceio HOBOro criekTpa SIMP BHIONHSATD Mpolieaypy noadopa KoagpuiMeHTa yCuieHus IpUeMHUKA
(3HaueHMe napaMerpa rg, 3anyckass KOMaHay rga).

9. 3ammcats ogHOMepHBIH ciiekTp AMP ¢ momaBnernem Boapl. Yrcio HakomieHui ns=16.

10. 3amucats aByMepHbIe roMo-Koppessiironasle criekTpsl 1H-1H-COSY u 1H-1H-TOCSY. Yucio HakoruieHnH
ns=2. Pa3permenne ciekTpoB ycTaHOBUTh 2048 Ha 256.

11. 3anucats aByMepHbIe rerepo-koppensuuonase crieKTpsl 1H-13C-HSQC u 1H-1C-HMBC. Yucno
HakorUieHuit ns=8. Pa3pemenne criekTpoB yctanoButh 2048 Ha 256.

12. Insa npeoGpazoBanust curnana CCU B ciektp SIMP ucnionb3oBath komaHay fp - 1Uisi OAHOMEPHOTO CHIEKTPa U
xfb - Bcex 11 BYMEpHBIX CIIEKTPOB.

13. CkoHBepTHPOBATH MOJTYUYEHHBIE CIIEKTPHI B (paitiisl (popmaTa pdf MCHonb3yst BOSMOKHOCTH PO PaMMBI
Topspin, KOTOpbIE B AabHEHNIIIEM HCIIOIb30BATh AJIS1 aHAJM3a M OTHECEHHSI CUTHAJIOB, & TaK)Ke IJIsl COCTABJICHUS
oTdera.

JlaGoparopHas npakTudeckast pabora 10JkHa ObITh 0hOpMIIEHA TIOCTIEA0BATEIbHO, IPAMOTHO U pa3dopunBo. [1pu
BO3HUKHOBEHUH BOITPOCOB 110 0hOPMIICHHIO TaO0PATOPHON MPAKTUYECKON padOThI CTY/ICHTY ClielyeT
oOpararbcs 3a KOHCYJIbTalliell Ipenojasarestio. Bpems, oTBeieHHOE Ha BHIIOJHEHHE KOHTPOJIBHON paboTH,
onpenensercs npernogasareteM. [10 OKOHUaHMM OTBEAEGHHOTO HA BHINOJHEHHUE OTYET 110 JIA00paTOpHOM
MIpaKTUYEeCKO paboTe caaeTcs NpenojaBaTestio A71si HPOBEPKH.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa CTYJEHTOB SIBJISIETCS] OTHOM M3 OCHOBHBIX (DOPM BHEAayAUTOPHOH paboTHI MpU
peanu3anuy y4eOHbIX TUIAHOB U ITPOrPaMM.

CamocrosiTenbHast padoTa ? 3To o3HaBaTeNNbHAsI yueOHast AeATeIbHOCTh, KOTr/ja OCJIeI0BaTeIbHOCTh MBIIIUICHUS
YUEHHKA, €r0 YMCTBEHHBIX M IPAKTUYECKUX ONepanuil U AeHCTBUIA 3aBUCUT U ONPEAEISAETCS CAaMUM CTYJEHTOM.
CryneHT B niporiecce 00y4yeHHsl JOJDKEH He TOJIbKO OCBOUTh YUEOHYI0 IPOrpaMMy, HO U IIPHOOPECTH HaBBIKK
CaMOCTOSITeNIbHON padoThl. CTyAEHTY MpeaocTaBisAeTcsl BO3SMOKHOCTh paboTaTh BO BpeMsl yueObl bosiee
CaMOCTOSITENIbHO, YeM yJalllUMcs B cpeHelt mkose. CTyAeHT JOIKeH YMeTh [IaHUPOBaTh U BHIIOJIHATH CBOIO
padory.

Lenblo camocTosITeIbHON pabOTHI CTY/ICHTOB SIBJISIETCS OBJIa/IeHNe (PyHAaMEHTaIbHBIMK 3HAHUSIMY,
NpoheCCUOHANBHBIMU YMEHUSMU U HaBBIKAMU JEATEIBHOCTU MO MPO(MUIIIO, ONBITOM TBOPYECKOI,
HCCIIEJOBATEIbCKON AeATEIBHOCTH.

CamocrosiTesnbHasi padoTa CTyJEHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH 1
OPraHNU30BaHHOCTH, TBOPYECKOT'0 MO/IX0/1a K PEIISHHIO MpodJieM Y4eOHOTo U MpodeCCHOHABHOTO YPOBHS.
CamocrosiTenbHas padoTa CTYJEHTOB SIBJISIETCS] 00s13aTeIbHBIM KOMIIOHEHTOM Y4eOHOTO Tpoliecca Jisi KakI0ro
CTyZIeHTa U OIpejessieTcst y4eOHbIM Tu1aHoM. POpMbl CaMOCTOSITENTLHON pabOThl CTYIEHTOB ONPEAEISIIOTCS ITpU
pa3padoTKe paboumX MPOrpaMM U y4eOHbIX METOANYECKUX KOMIUIEKCOB JUCIUIUIMH COAEpKaHUEM ydeOHON
JVCLUTIIMHBL.

CornacHo [NosoxeHust 00 OpraHu3ayy CaMOCTOSITENbHONW pabOTHI CTY/IEHTOB Ha OCHOBAaHWH KOMITETEHTHOCTHOTO
MO/IX0/1a K peasn3aliy NpohecCHOHaNIBHBIX 00pa30BaTebHBIX IPOrpaMM, BUIaMU 3aJaHUN ISt
CaMOCTOSITEJILHOW paOOTHI SIBJISIIOTCSI:

- U151 OBJIQJICHU S 3HAHUSIMU: UTEHHE TeKcTa (yueOHUKa, IEPBOMCTOYHUKA, JOTIOJHUTEIBHON JINTEPATyPhI),
COCTaBJIeHHe IJIaHa TeKCTa, rpadprueckoe N300pakeHne CTPYKTYphbl TEKCTa, KOHCIIEKTHPOBAHUE TEKCTA, BBIIMCKU
13 TEKCTa, paboTa Cco CJIOBAPSIMU M CIIPABOYHMKAMHM, O3HAKOMJIEHHE C HOPMAaTHBHBIMHU JIOKYMEHTaMH,
yueOHO-HCcCIIeJoBaTeNIbcKasl paboTa, MCTIOb30BaHKE ayJu0- U BUIE03aITiCel, KOMITBIOTEPHON TEXHUKH 1
WNuTtepuera u ap.

- IS 3aKpeIIeHNs] M CUCTEMaTU3alliK 3HAHUIA: paboTa ¢ KOHCIIEKTOM JIEKIIMM, 00padoTKa TeKCTa, IOBTOpHAs
padota Hajl yueOHbBIM MaTepuaioM (y4eOHMKa, TePBOUCTOYHHKA, JAOTIOJTHUTEILHON JIMTEPATYPhl, ay/IHO U
BU/IE03aIMCeH, COCTaBJIeHHE IIJIaHa, COCTABJIEHNE TaOJIHII JUIsl CUCTEMaTH3alluy y4eOHOro MaTepuasa, OTBET Ha
KOHTPOJIbHBIE BOIIPOCHI, 3aII0JIHEHNE pabouei TeTpaay, aHaMTHYecKast 00paboTKa TeKcTa (aHHOTHPOBaHME,
pelieH3upoBaHue, pepeprpoBanrie, KOHCIEKT-aHAIN3 U 1p), 3aBepLICHNE ayUTOPHBIX NPAKTUYECKUX paboT 1
oopmMiIeHrE OTUYETOB 0 HUM, TIOJITOTOBKA MYJIbTUMEIMa COOOIEHMIA/JOKIa/I0B K BHICTYIIEHHIO Ha CEMHUHape
(KoH(epeHIMN), MaTepHUaJIOB-TIPE3EHTalIN, IIOAroTOBKa pedepara, cocTaBieHre 6ndOarorpadin, TeMaTUIECKHIX
KPOCCBOPJIOB, TECTUPOBAHUE U JP.

- 1151 hOpMUPOBaHMSI YMEHUI: pellieHre 3aa4 U YIIPaXHEHUH 110 00pasily, pellleHne BapiaTUBHbIX 33/1a4,
BBITIOJTHEHHE YePTEXKeil, CXeM, BBIIOJIHEHNE pacueToB (rpacpuueckux padoT), pelieHre CUTYallMOHHBIX
(mpocbeccroHaNbHbIX) 33a4, NOATOTOBKA K JIEJIOBBIM UTPaM, IPOEKTUPOBAaHKUE U MOJETMPOBAHUE PAa3HBIX BUIOB
Y KOMITIOHEHTOB IPO(PECCHOHAIBHOM JIESITENBHOCTH, OIBITHO 9KCIIEpUMEHTaIbHAS padoTa, pepyIeKCUBHBIN aHAIN3
NPOo(heCCUOHANBHBIX YMEHUI C UCTIOJIb30BAaHUEM Ay1O- U BUJEOTEXHUKH U Jp.

CamocrosiTenbHasi padoTa MOKET OCYIIECTBISATHCS MHINBHUILYAIBHO WM IPYIIIIAMH CTYJEHTOB B 3aBHCMOCTHU OT
ey, 06beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSITENIbHON paOoThl, yPOBHSI CIIOXKHOCTH, YPOBHSI YMEHHIA
CTYJEHTOB.

9K3aMCH

3yyeHne QUCHMIUIMHBL 3aBEPILASTCS 9K3aMeHOM. [I0AroToBKa K 9K3aMeHy CIIOCOOCTBYET 3aKPEILICHHIO,
yriayOieHuIo 1 0000IIEHUI0 3HAHUH, TIOJIyYaeMBbIX, B IIpoliecce 00ydYeH s, a TakKe TPUMEHEHHIO UX K PElICHUIO
MPaKTUYECKHX 331a4. [ OTOBSCH K 9K3aMeHY, CTYICHT JIMKBUAUPYET UMEIOIIHeCs TPOOeIbl B 3HAHHSIX, yIITyOIseT,
CHCTEMATH3UPYET U YIIOPSIOUYMBAET CBOU 3HaHMs. Ha 5K3aMeHe CTyAeHT JEMOHCTPHUPYET TO, YTO OH MPHOOPE B
rpotiecce 00y4eHUsI M0 KOHKPETHOM Y4eOHOH AUCLIUILINHE.

3a 3-4 mHs HyXKHO CHCTEMAaTH3MPOBATh yKe UMEIoLrecs 3HaHus1. Ha KOHCybTanuu nepej 9K3aMeHOM CTYICHTOB
MO3HAKOMSIT C OCHOBHBIMHU TPeOOBAHHSIMM, OTBETST HA BO3HUKIIKE Y HUX Borpockl. [Toatomy mocerueHme
KOHCYJIbTALINI 00132 TENBHO.

3aJI0roM yCrenHou cavm 5K3aMeHa SIBJISIIOTCS CUCTEMATUYECKUe, TOOPOCOBECTHBIE 3aHSTHsI 00YJAIOEerocst Ha
MPOTSDKEHHH BCero Teproja o0yvenust. OHAKO 3TO He MCKIII0YaeT HEOOXOAUMOCTH CIIeLHAIBHON paboThl
HENOCPECTBEHHO Iepejl caaveii IK3aMeHa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.

KommnbloTepHBIit KJtacc.

Crienmann3npoBaHHas J1adbopaTopusl.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

[Ipu Heo6XOOMMOCTH B 00pa30BaTEILHOM IPOIIECce TPUMEHSIIOTCS CJIEAYIOIIHE METO/Ibl M TEXHOJIOTUH, OOJIerJalomme
BocHpHsATHE NH(POPMALIK 00YJAIONIMMICS MHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /111 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMPOBaHHUsI TEKCTA M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHbLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHNUE TUCTAaHIMOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaHHPI, OpraHu3alv pa3janIHbIX (bOpM
HHTCpaKTYIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HMCIIOJIb30BAHBI IJIA ITPOBEACHUS BUPTYAJIbHBIX JICKL[PIIZ C BOBMOKHOCTBIO B3aPIMO,I[CI>iCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
O6y‘ICHI/I${, TIIPOBEACHUA CEMUHAPOB, BBICTYIUIEHUA C JOKJIaJaMH1 W 3allIUThI BHIITOJTHEHHBIX pa60T, IIPOBEACHUA TPEHUHI OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTbI;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3aluy opM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa1n 06y‘laIOH.II/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJANMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKHM 00yJAIoOIIerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYILICHUsI 00YYAIOMIErocs MPH 3aluTe KypPCOBOM padOTHI - He OoJjiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBaHussMu PT'OC BO u yueOHbIM tuianoM 1o Harnpasienuio 03.04.02 "dusuka”
¥ MarucTepcKoy nporpamme "MeauiHcKast pusnka”.

SAEKTPOHHBH
Crpanuna 9 u3 12. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



Iporpamma auctruInH " SnepHast MarHUTHO-pe3oHaHCHast MetaboHoMuKa"; 03.04.02 "dusuka'.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.08.01 Aoepras mazHumHo-pe30HAHCHAS MEMADOHOMUKA

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocuis noaroroBku: MennnuHckas GusmKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTypa:

1. Pemmsor A.H., MeauumHckas 1 6uosnorideckast ¢pusmka: yuyeoHuk / A. H. Pemusos. - 4-e uzg., ucnp. u nepepad. - M.:
I'0TAP-Menua, 2018. - 656 c.: nn. ISBN 978-5-9704-4623-2. - Tekcr: anextpoHHsIH // DBC "KoHcynbTaHT cTyaeHTa': [caitT].
- URL: https://www.studentlibrary.ru/book/ISBN9785970446232.html (gata obparmenus: 15.04.2021). - Pexum gocryna: mo
TIOATIHCKE.

2. brnodusuka [DnekTpoHHbIHA pecype]: Yuebnuk amsi By3oB / ITox pex. B.I'. AptioxoBa - M.: Akagemuueckwuii ITpoexT, 2020.
dynnameHTabHBIA yueOHNK Pexum nocryna: http://www.studentlibrary.ru/book/ISBN9785829130275.html (nara obpateHus:
04.10.2021). - Pexxum noctyna: 1o nojamnucke.

3. Ceprees H.A., OcHOBBI KBAaHTOBOW TEOPUH sIA€PHOTO MarHUTHOTO pe3oHaHnca: MoHorpacdus / H.A. Ceprees, [1.C. Psa0ymkun
- M.: JIoroc, 2017. - 272 c. - ISBN 978-5-98704-754-5. - Texcr: anekrponHslii // 9bC 'KoncynbraHT cryaenTa': [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9785987047545.html (mara oopamenus: 15.04.2021). - Pexxum mocTyma: 1mo moJrmcKe.

onosHUTEILHAA JUTEpPATYypa:

1. Cepepun E.C. Buoxumus: yueonuk / mop pen. E. C. Cepepuna. - 5-e u3g., ucnp. u ot - M.: I'90TAP-Menua, 2016. - 768 c.
- ISBN 978-5-9704-3762-9. - Tekcr: anexkrponnsiii // DBC "KoHcynbTranT crynenra’ : [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html (mara obpamenust: 15.04.2021). - Pexxum qoctyma: o HOAIICKE.

2. Kaparaesa, ®apuna XainnapoeHa. Cnekrpockonusi SIMP B oprannueckoii xumui: yueOGHoe nocodue / ®. X. Kaparaesa, B. B.
Knoukos. - Kazanb: Kazanckuii yausepeuter, 2013. - 21. . 1: O6mas teopus IMP. Xumuueckue casuru 'Hu 1°C. - 2013. -
129 c. - Tekcr: anextponnsiii. - URL: https://kpfu.ru/docs/F1780836038/NMR _spectroscopy_1_new.pdf (nara obpamienusi:
15.04.2021). - Pexxum foctyna: 1o Mnojfucke.

3. E¢pumos, C. B. IIpocTpaHcTBEHHOE CTpOEHHE OMOJIOTMUECKN aKTUBHBIX MENTHIOB B PACTBOPAX M B KOMIUIEKCE C MOJIEJIbHOM
MeMOpaHOM 10 JAaHHBIM IBYMEPHBIX MeTOJOB criekTpockonu IMP [Tekct: DneKTpoHHBIN pecypc]: aBTopedepar uccepTanuu
HA COWCKaHWE YIEHOH CTelleHH KaHAuaaTa (PU3UKO-MaTeMaTHIeCKuX HayK: crienanbHocTh 01.04.07 - Gusmka
KoHfIeHcTpoBaHHOro coctostHust / Edpumos Cepreit Bnagnmuposuu ; [Kad. o6, ¢uzuky, J1ad. IMP WH-ta ¢pusnku Kazas.
(ITpuBosk.) enep. yH-Ta] .- DIeKTpoHHbIE TeKcToBbIe naHHbIe (1 daiin: 1385 Koaiit) .- (Kazans, 2013). - 3aru. ¢ skpaHa. -
Bubmiorp.: c. 22-23 (16 Ha3B.) .- [JOKyMeHT sIBIsieTCs 9JIEKTPOHHOM Konuei opurrHana: IIpocTpaHCTBEHHOE CTpOSHHUE
OUOJIOTMYECKH aKTUBHBIX TIENTHIOB B PACTBOPAX U B KOMILIEKCE C MOJEIbHON MEMOPAHOM IO JAHHBIM JIBYMEPHBIX METOIOB
criekTpockonu SIMP: aBTopedepar auccepranmy Ha COUCKaHUE YIEHOH CTeleH! KaHanuAaTa (PU3HMKO-MaTeMaTHIeCKMX HayK:
criermasibHOCT 01.04.07 - dusnka koHaeHcupoBanHoro coctostHus/ Epumon Cepreii Bragnvuposny; [Kag. obmr. ¢pusmky,
JIa6. AMP Un-ta pusukn Kazan. (Ilpusomk.) penep. yu-tal.- Kazanp, 2013. - 23 c., Bki1. 0011.: ni1. - Ponnoaepxarens Hb
Kazanckoro I'Y. - URL: http://libweb.kpfu.ru/z3950/referat/2013-052.pdf (mata obpamennus: 15.04.2021). - Pexxum gocrymna:
OTKPBITHIH.

4. Ycaues, K. C. IIpocTpaHCTBEHHOE CTpOSHUE aMUJIOMIOTeHHBIX A} IENTUIOB M UX KOMILIEKCOB C MOJIEJIbHBIMUA MeMOpaHaMu
B pacTBOpax Merofgamu criekTpockormu AMP [TekcT: anekTpoHHBIN pecypc]: aBTopedepaT AUCcepTalui Ha COMCKaHUe YYEHOU
CTeNeHu KaHauaaTa (pu3MKo-MaTeMaTHnyecKux Hayk: cnetuaibHocTb 01.04.07 - pusrka KOHIEHCHPOBAHHOTO COCTOSIHUSA /
VcaueB Koncrantun Cepreesud; denep. roc. aBT. 00pa3oBar. yupexkaeHue Boiciil. mpod. oopasoBanus 'Kazan. (ITpusosk.)
denep. yu-1', [Kad. obu. pusuku, J1ad. AMP Un-ta pusuku]. - nexrponnsie qanusie (1 daiin: 1532 Ko6) .- (Kazans, 2013). -
3aru. ¢ akpana. - URL: http://libweb.kpfu.ru/z3950/referat/2013-194.pdf (nara obpamenus: 15.04.2021). - Pexum pocrymna:
OTKPBITBIN.
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Iporpamma auctruInH " SnepHast MarHUTHO-pe3oHaHCHast MetaboHoMuKa"; 03.04.02 "dusuka'.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.B./1B.08.01 Aoepras mazHumHo-pe30HAHCHAS MEMADOHOMUKA

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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