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Mporpamma omMcumnivHel "SlaepHas MarHUTHo-pe3oHaHcHas metaboHomMuka"; 03.04.02 "dusnmka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omMcumnivHel "SlaepHas MarHUTHo-pe3oHaHcHas metaboHomMuka"; 03.04.02 "dusnmka".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, A.H. (BoueHT) Mnbscoe K.A. (kadbeapa MeaNUNHCKOM COU3NKK,
OtneneHune comnaunkn), Kamil.llyasov@kpfu.ru ; ctapwmini Hay4HbI COTPYOHMK, K.H. XanpytamHos B.U. (HUJ
Peonoruyeckne n Tepmoxmmmnyeckue ncenenosanuns, XuMmnyeckuin MHCTuTyT um. A.M. bytneposa),
khairutdinov@kibb.knc.ru ; Monbwakos Bnagumup MeaHosuy

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUN npuobpeTaeMorn KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
OrIK-6 CNOCOBHOCTBLIO MCMONBb30BaTh 3HAHMS COBPEMEHHBIX NPOBNEM 1 HOBEMLWNX

LOCTUXEHUI COU3NKU B Hay4YHO-MCCnenoBaTenbckol paboTte

MNK-3 CMOCOBHOCTbIO MPUHMMATL y4acTue B pa3paboTke HOBLIX METOLOB Y METOANYECKMX
MOOXOLO0B B HAYYHO-MHHOBALMOHHBIX NCCNEA0BAHUSX U
NHXEHEPHO-TEXHONOMMYECKON LeATENbHOCTU

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

B3aMMOLENCTBME BNEKTPOMArHUTHOIO U3NYYEHUs C BEWECTBOM, NPUHLMMBLI nonydYeHus AMP cnekTpoB BbICOKOro
paspelleHnsi, OCHOBHbIE MOAX0abl aHanM3a MeTabonMTHOro Npodounsst BUONOrMYECKUX XUOKOCTEN C MOMOLLIO METO40B
AMP cnekTpockonuu,

JonxeH ymeTb:

paboTaTb co cnekTpamu SAMP, uHTepnpeTmpoBatb akcnepuMmeHTanbHole AMP cnekTpebl
JlonxeH snapnertb:

HaBblkamy paboTbl co cnekTpamu AMP

LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

NPUMEHSTb NOMYYEHHbIE 3HAHUS HA NPaKTUKe

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.1B.08.01 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatenpHoi nporpamMmbl 03.04.02 "dusrka (MeonumnHckas comnsmka)" n 0THOCUTCS K
OMCUMMIMHaM Mo Belbopy.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumunIMHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 24 yaca(oB), B TOM 4ucne nekuun - 12 yaca(os), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 12 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 48 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMVHBIL: 3a4eT B 1 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmuit NlaH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Bupobl n yachbl

KOHTaKTHOW paboThbl,
Paspnenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
3aHATUSA paboTbl

Nexkuun
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 2. OcHoBbl AMP
o [cnekTpockonuu. OcHoBHble 1 1 0 > 8
" lnamepsemble napameTpbl AMP
CMeKkTpoB
3 Tema 3. CB53b CTPYKTYpbI 1 1 1 0 0
" |cnekTpanbHbix napameTpos AMP
Tema 4. Metoapl asymepHoin SAMP
4. crnekTpockonuu 1 1 0 2 8
5. [Tema 5. Brioxumus nna3mbl KPOBY 1 1 0 0
Tema 6. KonnyecTBeHHbIE U3MEPEHNS
6. MeTabonnToB 1 1 0 2 8
v Tema 7. CTpykTypa nMnonpoTENHOB 1 1 1 0 0
" IMeTabonmam
Tema 8. AMP cnekTpockonus
8. nnasmbl KPOBU 1 1 0 2 8
Tema 9. MeTtonbl aHanusa
9 NMNONPOTENHOB 1 1 0 0
Tema 10. MaTemaTtnyeckme acnekTbl
aHanusa FMP cnekTtpos
10. MmeTabonutoB. MeToq rnaBHbIX 1 1 0 2 8
KOMMOHEHT
Tema 11. MeTaboHoMUKa:
11 |Tnardoopma ans usyyenms 1 1 0 0
‘[TokcmyHOCTM NpenapaTta u pyHKuun
reHa
Tema 12. MeTtaboHoMuKa B
12.[Tokcmkonormm nekapcTseHHoro 1 1 0 2 8
npenaparta
Utoro 12 0 12 48

4.2 CopepxaHue gUCLUNMIUHbI (MOAYNS)
Tema 1. BeepeHue B meton AMP

OMUKCHbIE TeXHONOrUKN. YTo MOHMMaeTCs NoL OMUKCHbIMK TeXHonormsamn. BegeHne B 0OCHOBbI MeTOAA SAEPHOMO
MarHMTHOro pesoHaHca. Kpatkas nctopumsa oTkpbiTus Metoga. Y4eHble, BHECWME 3HA4YUMbIA BKNaA, B passntue Metona
AMP 1 pacwupeHne obnacteli ero npumeHeHns. OCHOBHblE 06NacTV MPUMEHEHMS METOLOB MAarHUTHOMO PE30HaHca B
xumnm, bronorun n MeamumHe. Namepsiemblie napametpbl AMP 1 nx CBA3b ¢ MONEKYNSIPHO CTPYKTYPOIA MONEKYIbI.

Tema 2. OcHoBbl SIMP cnekTpockonuu. OCHOBHblIe n3amepsieMble napameTpbl AMP cnekTpos

SIBneHne MarHMTHOro pesoHaHca. [loHaTne MarHMTHOro MOMeHTa s4pa, CIMHOBOIO Y1cna aapa. lapa Ha KOTopbIX
HabnoJatoT SBNeHNe SAepHOro MarHNTHOro pe3oHaHca. PesoHaHcHas YactoTta. XvMudeckuin caur. KoHcTaHTa
CMVH-CMUHOBOr 0 B3ammoaencTens. Junonb-annonbHoe B3aumoaenctame. AnepHnoiin agogpekt Oepxay3sepa. BpemeHa
penakcauumm T1 un T2.

Tema 3. CBA3b CTPYKTYpbl U CreKTpasnbHbIX Napametpos AMP
B3anMoCBsi3b XMMUYECKOrO CABUra CrHana sioepHoro MarHWTHOrO Pe30HaHca CO CTPYKTYpPOi Monekynbl. Tabnmua
XMMWYECKUX COBUIOB MONEKYNAPHBIX coparMeHToB. SBneHne saepHoro agogpekta OBepxaysepa 1 ero B3aMmMoCBA3b CO

CprKTypOVI MOneKynbl: NOABUXHOCTbIO MONIEKY bl N paCCTOAHMEM MeX Oy BSaI/IMO,D,eVICTBy}OLU,VIMVI NnpoTOHaMn aTomn
Monekynbl.

Tema 4. Metonbl psymepHon AMP cnekTpockonuun

NHgpopmauus, nonydaemast us ogHomepHoro crektpa AMP 6uomonekynbl. CIOXHOCTV BO3HMKAOWME NPY aHanmae
OOHOMEPHbIX CNekTpoB. NpenMylecTsa 1 HeAOCTaTKM MHOFOMEPHbIX CNEKTPOB Had 0gHOMepHbIMM. OCHOBHbIE METOAbI
nBymepHoi IMP cnektpockonum Takme kak: COSY, NOESY, TOCSY, HSQC, HMBC. Metononorns otHeceHns
curHanos SIMP mMonekynbl Ha OCHOBE OBYMEPHbIX CNEKTPOB.

Tema 5. BuoxuMmsa nnasmel KPoBM

3AE
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UTo Takoe KpoBb 1 ee cpyHKLUK B opraHmame. CocTtas KpoBu: 6enku (ansbyMuHbl, robynuHbl, 6enku-gepMeHThbi),
nMNUAbl (XONeCTepvH, TPUrMLEPW b, anOoNPOTEeNHbI, XUIOMUKPOHBI), OpraHnyeckue He 6enkKoBble CoeHeHMs,
HeopraHuyeckme conu. MNnasma KpoBu 1 ee PU3UKO-XMMYeckue ceoncTea. KOMMOHEHTHBI cOCTaB Nnasmbl KPOBW.
HabntonaeMble KOMNOHEHTHI.

Tema 6. KonunuectBeHHble U3MepeHUs1 MeTabonuToB

Basbl naHHbIX No MeTabonntam Yenoeeka - Human Metabolome Database (HMDB). NoeHTudpmkaumns metabonntos.
MeToabl N3MepeHUsi HU3KOMONEKYNSPHbLIX METAaboNMTOB C MOMOLWbO crnekTpomeTpa AMP:

1. OnHOMepHble 1 aBymMepHble cnekTpbl AMP

1. lMpuMeHeHne NnocnenoBaTeNbHOCT CMIMHOBOrO axa XaHa
3. Ncnonb3osaHne nocnepnosatensHoctn WATER-CPMG
Tema 7. CTpyKTypa NMNonpoTeuHoB U MeTabonnuam

Nunuabl Nnasmbl KPOBU U X oUsmonorndeckas pyHKUMs. JMnuaHbli npogounib U ero CBA3b C UWLEMUYECKON 6ONe3HbI0
cepaua. JiunonpoTtenHbl U XONEeCTEPUH: ONncaHue, CTPYKTypa n doyHKLuun. HoMeHknatypa un knaccugumkaums
NNNOMNPOTENHOB: NMNMONPOTENHbI BbICOKOW, CpeaHen, HN3KOM 1 04eHb HU3KOW NIOTHOCTU, XUIOMUKPOHBI.
AnonnnonpoTEemnHbI.

Tewma 8. IMP cnekTpockonus nna3mbl KpoBU

TexHnka namepeHns NMnonpoTenHoB Ha cnekTpomeTpe SIMP BbICOKOro paspeleHuns, MeTogonornieckme acnekTbl.
Cybknaccbl nMnonpoTenHos onpeaensieMble B cnektpax AMP. KonnuecTBeHHbI aHanva nnnonpoTeHnoBoro Npocouns
Ha ocHose cnekTpoB AMP. TexHonorn4yeckme CNoXHOCTU U MpenMyLecTea aHanmaa nMnonpoTEMHOB C MOMOLLbIO
cnekTpockonun AMP.

Tema 9. MeToabl aHanu3a NUNONPOTENHOB

MeToabl aHann3a NMNonpoOTEMHOB NNasmbl KPOBU. XUMUYECKMIA aHaNN3. PepMeEHTATUBHbI aHanw3, OCHOBaHHbI Ha
LENCTBMUN XONECTEPUHOKCMAA3bI. DNEKTPOHHAs MUKpocKonus. 'paaneHTHbIl renb-anekTpodgopes. OnpeaeneHne
PPaKLMOHHO-ANCNEPCHOMO COCTaBa NMMUAHOMO NPOOUIS KPOBM METOAOM YIbTPALEHTPUYrMpoBaHus. AHanmaa
NIMNONPOTENHOB B NNAa3Me KPOBM METOAOM ManoyrioBOro PEHTFEHOBCKOMO PacCEesHMS.

Tema 10. Matematnueckme acnekTbl aHanu3a AMP cnekTpoB MmeTabonutoB. MeTon rnaBHbIX KOMMNOHEHT

MpurotaBneHne obpasLOB 4N KONMYECTBEHHOTO n3MepeHns AMP. Anroputmel 06paboTkin cnekTpos. Koppekuus
623080l NHUK. BbipaBHMBaHNE MaccuBa CNeKTPOB OTHOCUTENBHO Lpyr Apyra. [Mpouenypa pa3bueHus crnekTpos Ha
hparmeHTbl. HopmmposaHue Macwrtaba. JinHeiHoe npeobpa3sosaHue. MeTon rnaBHbIX KOMNOHEHT. PLS-perpeccusi.
Bbibop MeTona.

Tema 11. MeTaboHOMUKa: Nnarcpopma ONsl M3y4eHUs TOKCMUYHOCTU nNpenapara U hyHKUUMN reHa

MeTtaboHoMuka B natodomauonorun. OnpeneneHme CMCTEMHbIX BUOXMMUYECKIX MPOdoneli OpraHnaMa Ha OCHOBE
OMUKCHbIX TEXHONOMUIA: FEHOMIKA, NPOoTeoMuKka, MeTaboHoMmka. MocT-reHoMHble aHanuTuyeckme TexHonorum (AMP,
Macc-CnekTPOMETPUS, ra3oBas xpomaTtorpaduns/macc-cnekTpoMeTpus, BbICOKOIOEKTMBHAS XNOKOCTHASA
xpomarorpadpus). BrnoxumMmyeckne naMeHeHns B Te4eHe OINTENBHOIO BPEMEHN.

Tema 12. MeTaboHOMMKA B TOKCMKOJIOrMM NIEKAPCTBEHHOrO Npenapara

AMP 1H cnekTtpockonusi 6nometpuku. Mpumenerne AMP 1H cnekTpockonum GMOXMIOKOCTENR, TakmxX Kak Moya v niasma
KpOBW, Anst NccnenoBaHust 6onesHel U TOKCUKONOrmyecknx npoueccos. MeTaboHOMMKa B TOKCUKONOT M
NeKapCTBEHHOrO npenapara. OrpaHnyeHuns ¢ Toukn 3peHuns Bolbopa 6uoxmnakocTi. MetaboHoMmrka B OyHKLMOHANBHOW
reHomuke. PasneneHune KnacCcoB aKCNEPUMEHTANbHbIX XMBOTHBIX HA OCHOBE 3HAOrEHHbIX 06pa3LoB MeTabonnToB B MX
61OXUOKOCTSIX.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctostenbHas paboTta noapasnensieTcs Ha CaMoCTOSATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYIO0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NPopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU pPecypcamm, BKIoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHNS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTeNbHbBIM MPOrPaMMam BbICLIETO
06pasoBaHus - Nnporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
hOHL [OMXKeEH BblTb YKOMMNEKTOBAH MUK 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no rocC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

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. MeTogunyeckme ykasaHus oisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn MeToanyeckune pekoMeHoaunm npun pa60Te Ha[l KOHCMEKTOM nekuuii BO Bpems npoeseneHns nekuunn.

B xo.[le NEKLUMOHHbIX 3aHSATUIA BECTU KOHCMEKTUpoBaHue y4ebHoro matepuana. ObpallaTts BHMMaHWe
Ha KaTeropuu, GOOPMyNIMPOBKU, PacKpbIiBaOLLME CooepXaHNe TeX UK UHbIX SBNEHUIA U MPOLIECCOB,
Hay4Hble BbIBOAbI U NPaKTUYeCcKMe pekoMeHaaumm, NonoXnTebHbIA OnbIT B 0paTOPCKOM UCKYCCTBE.
XenatenbHo ocTaBuTb B paboyrx KOHCMNEKTax Nnoss, Ha KOTOopbIX Aenatb NoMeTKn 13
PEeKOMeHO0BaHHON NMTepaTypbl, LONONMHSIOWME MaTepuan NPocyWaHHOK NeKUun, a Takxe
noayYepkuBatome ocobyto BaXXHOCTb TEX UMM UHBLIX TEOPETUYECKUX NOMNoXeHuin. 3anasaTtb
npenoaaBaTenio YTOYHSAIOLWME BOMPOCHI C LIENb0 YSICHEHNUS TEOPETUYECKUX NMONOXEHWA, pas3peLleHns
CMOPHbIX CUTYaLA.

B xo[1le NoAroToBKM K CEMMHapaM M3y4nTb OCHOBHYIO MTepaTypy, 03HAKOMUTLCS C JOMNONHUTENbHOW
nUTepaTypoii, HOBbIMM MyBMKaUMSMI B Nepuoanydecknx n3gaHusx: XypHanax, raszetax u 1.4. Mpu
3TOM y4YecTb pekoMeHaaumu npenoaasatens u TpebosaHust ydebHon nporpammel. [lopabaTbiBaTb
CBOI KOHCMEKT NeKUMn, Aenas B HEM COOTBETCTBYIOWME 3annCK U3 NUTEpaTypbl, PEKOMEHO0BAHHO
npenonasaTenem 1 npeayCMOTPEeHHON y4ebHol nporpamMmoit. [MoaroToBnTb Te3NChl AN BbICTYNNEHNIA
Mo BCEM y4yeOHLIM BOMPOCaM, BbIHOCUMBIM Ha CEeMUHAPp.

nabopaTopHble| 3aaaHue npaktTudeckoi nabopaTopHoit paboToi

paboTbl O6bekT gunenTuga ons NccnenoBaHUs MeTogamm cnektpockonum AMP B npakTuyeckoi
nabopatopHoit paboTe BeIBUpaeTCcs npernogasaTteneM, Beaywmum aucumniuyy. Moarotoeka o6bekta
LN CNEKTPOCKOMMYECKOro uccnenosanns n pabota cryaeHta 3a AIMP cnekTpoMeTpom nNpoBoAnTCS
COBMECTHO C npenogasateneM. Habop 3anucbiBaembix LBYMEPHbIX KOPPENSLMOHHBIX cnekTpos AMP
BbIBUpAeTCs TakuM 06pasoM, 4TO OXBATHIBAET OCHOBHBIE ACMEKTHI M3y4YaeMol AUCLMUNIUHDI.
O6yyeHre aHanM3y LBYMepPHbIX KOPPENsLIMOHHBIX cnekTpoB AMP nposoauTtcs npenonasaTenem Ha
CEMUHAPCKOM 3aHATUM.

TpeboBaHus k 0bpasuy ans cnektpockonum AMP.

Lns AMP nccnenoeaHus Heob6xoauMO NPUroTOBUTL NPEAOCTaBNEHHbI Npenoaasatenem obpased
LMnenTnaa, Tak 4Tobbl ero MonsipHasi KOHLEHTpaLUMs B pacTBope cocTasuna 5SmM. PacyeT HaBecku 1
KOHLLEHTpaLMK BbINOMHSAETCSA Ans cTaHpapTHon AMP amnynbl nmametpom 5MMm 1 o6bemom 600MKn
NCcXoas 13 3HaHNS MONEKYNSPHOM Macchl nentnaa. Vicnonb3yembiii B UCCNEO0BaHNW PACTBOPUTENb:
cmecb D20 10%, n H20 90%.

3anucb cnekTpos AMP.

CnekTtpbl AMP 3anucbiBaloTcs Ha cnekTpomeTpe dmpmbl Bruker Avance 11l 600, npu Temneparype
obpasua 30C. Mpuctynas k 3anuncu cnektpos AMP Heobxonumo:

1. YcTaHoBUTb Heobxoammyto Temnepatypy obpasua (30C).

2. HactpouTtb cTabunnsaumio MarHUTHOMO NONs MO CUrHany sinep LeiTepust pacTBOpUTENS.

3. BbInonHUTb HACTPOiiKy BOBPOTHOCTU JaTymka (koMaHga atmm).

4. Mpomn3BecTn HACTPOWKY OLHOPOAHOCTM MarHUTHOro nong (topshim gui).

5. NMonctponTb KaHan ctabunmaaunm curHana noka: OTPerynmpoBaTb MOLWHOCTb NepenaTyuka,
KO3(ppULMEHT ycuneHms n goasy curHana.

6. BeinonHnTb kanubposky 900-mMnynbca (komanga pulsecal).

7. OTperynupoBathb NoAaBneHne curHana Bofbl nyTeM nonbopa onTMMarnbHOro 3Ha4YEHUs HECYLEN
4acToTbl (3HaYeHne napameTpa 01p, ¢ MCNONb30BAHNEM KOMaHObI gs).

8. Mepep 3anucbto Hooro cnekTpa AMP BbiNonHATL Npouenypy nogbopa koaddurumneHTa yeuneHus
npuemMHrKa (3HadeHme napameTpa rg, 3anyckas KoMaHay rga).

9. 3anucatb ogHOMepHbIn cnekTp AAMP ¢ nogasneHmem Boabl. H1Cno HakonneHuin ns=16.

10. 3anncatb AByMepHble roMo-koppensunoHHbie cnekTpbl 1H-1H-COSY n 1H-1H-TOCSY. Yucno
HakonneHuin ns=2. Pa3pelleHne cnekTpos yctaHoBUTb 2048 Ha 256.

11. 3anncatb AByMEpHbIe retepo-koppensunoHHbie cnektpbl 1H-13C-HSQC n 1H-1C-HMBC. Yucno
HakonneHuin ns=8. Pa3peleHne cnekTpos yctaHoBUTbL 2048 Ha 256.

12. Ons npeobpasosaHus curHana CCU B cnektp AMP ucrnonb3osate komaHay fp - ons
oaoHoMepHoro cnektpa u xfb - Bcex ans AByMepHbIX CEeKTPOB.

13. CkoHBEPTMPOBATb NONYYEHHbIE CNekTpbl B dpainbl goopmata pdf ncnonb3ys BO3MOXHOCTU
nporpammbl Topspin, KOTOpble B JaNbHEAWeM NCMOoNb30BaTh ANs aHanusa u 0THeCEeHWUs CUrHanos, a
TakXxe AN CocTasneHns otyeTa.

NabopaTopHas npakTuyeckas paboTa gonxHa bbiTb 0popMiaeHa NocneaoBaTenbHO, FPaMOTHO U
pa3bopuunBo. [Npn BOZHMKHOBEHMUM BOMNPOCOB N0 OCYOPMNEHNIO NabopaTopHO NpakTUYeckon paboTsl
CTyOeHTy cnepyeT obpawarbcs 3a KOHCynbTauuei npenogasarento. Bpems, oteefieHHOe Ha
BbINOMIHEHNE KOHTPOMbHON paboThbl, ONpeaenseTcs npenogasateneM. 10 OKOHYaHWUM 0TBELEHHOMO Ha
BbINOMIHEHME OTYET MO NabopaTopHO NPakTUYECKO paboTe coaeTcs NpenonasaTento ons
MpPOBEPKM.
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camoctosi- | CamocTosTenbHas paboTa CTyLEHTOB SIBNSIETCS O4HOM U3 OCHOBHbBIX (OOPM BHEAYAUTOPHOIN paboTol
TenbHas npw peanuaaunn y4ebHblx NaaHoB 1 NpPorpamm.
pabota CamocTosTenbHas paboTa ? 370 nosHaeatenbHas y4ebHas nesTenbHOCTb, Korna
rnocnenoBaTeNlbHOCTb MbIWIEHWUS YHEHUKA, Er0 YMCTBEHHbIX U MPaKTUYeCcKUX onepaunii n oeicTeunii
3aBUCUT 1 ONpeaensieTcs caMmuM CTy4eHTOM.
CtyneHT B npouecce 0by4eHnNst JONXKEH He TONIbKO OCBOUTL y4ebHYo nporpamMmy, Ho U NprnobpecTun
HaBbIKVM camMocToATeNbHOM paboTbl. CTyAEeHTY NpeaocTaBnseTcs BO3MOXHOCTb paboTtatb BO BPEMS
y4ebbl Bonee caMoCTOATENbHO, YEM yYawWwmMcs B cpeaHeit wkone. CTyaeHT OOMXKEeH yMeTb
nMnaHMpoBaTb U BbIMNONHSTL CBOIO paborTy.
Llenbto camocTosiTeNbHON paboTbl CTYOEHTOB SIBNSIETCS OBNaaeHne oyHaaMmeHTanbHbIMU 3HaAHUSIMU,
NpPoeCcCUOHaNbHbIMM YMEHUSIMU 1 HABbIKaMy OesSITENbHOCTM MO NPOGUIIIO, OMNbITOM TBOPYECKOIA,
nccnenoBaTenbCKoi AesTeNbHOCTU.
CamocTosiTenbHas paboTa CTyoeHTOB CrocobCTBYET Pa3BUTUIO CAMOCTOSITENBHOCTH,
OTBETCTBEHHOCTM 1 OPraHW30BaHHOCTM, TBOPYECKOrO NoAxoaa K peweHunto npobnem y4ebHoro n
NPOECCUNOHANIBHOMO YPOBHS.
CamocTosiTenbHas paboTa cTyaeHToB siBnsieTcs obsizaTebHbIM KOMAIOHEHTOM y4ebHoro npouecca
NS KaxOoro cTyneHTa n onpegensietcs y4ebHbIM nnaHoM. DopMbl caMocTosITENbHO paboThbl
CTYOEHTOB onpenenstoTcs npu paspaboTtke paboymx nporpamm 1 y4ebHbIX METOANYECKNX
KOMMNEKCOB OMCLIMMNINH coaepXaHUeM y4ebHOM ONCUMNINHDI.
CornacHo MNonoxeHns 06 opraHnsauumn caMocTosiTenbHoli paboTbl CTYAEHTOB HA OCHOBAHUK
KOMMETEHTHOCTHOrO NoAxoa K peannsaumm npogeccuoHanbHbix 06pasoBaTesNibHbIX NPorpam,
BUOAMU 3afaHuiA 415 CaMOCTOATENbHON paboThl SBASIOTCS:
- NS OBNafeHMsl 3HaHUAMK: YTeHne TekcTa (y4ebHurka, NepBoMCTOYHMKA, OONOMHUTENBHOM
nuTepaTypbl), COCTaBNEHNE NNaHa TeKcTa, rpadomyeckoe nsobpaxeHne CTPyKTypbl TEKCTA,
KOHCMEKTMPOBaHWE TEKCTa, BbIMMCKM U3 TekcTa, paboTa co CnoBapsiMv U CripaBoYHMKaMM,
03HaKOMJIEHWE C HOPMATUBHBIMU LOKYMeHTaMu, y4ebHo-nccnenoeatenbckas pabora, Ucrnonb3oBaHue
ayamo- 1 Buaoeosanunceii, KOMMboTEPHON TEXHUKN 1 VIHTepHeTa 1 ap.
- NS 3aKPeEnneHns n cucTemMaTmaaunn 3HaHmuin: paboTta ¢ KOHCNEKTOM nekummn, obpaboTtka TekcTa,
noBTopHas paboTta HafL y4ebHblM MaTepuanom (y4ebHrka, NepBONCTOYHIKA, AOMONHUTENBHOW
nuTepaTypbl, ayamo 1 Buaeo3anuceii, coctaBneHme nnaHa, coctaBneHue tabnuu ons
cuctemaTmaaunm y4ebHoro matepuana, oTBET Ha KOHTPONbHbIE BONPOChKI, 3anofHeHne paboyei
TeTpaau, aHanutuyeckas obpaboTka TekcTa (aHHOTUPOBaHME, PELLEH3POBaHNE, pedbeprpoBaHme,
KOHCMEKT-aHanu3 1 4p), 3aBepluieHne ayantopHbIX NpakTndeckmx paboTt U ogpopMneHne oT4EToB Mo
HMM, NOArOTOBKA My/bTMMeMa COOBIWEHN/00KNan0B K BbICTYMNNEHWNIO HA CEMUHApe (KOHdbepeHLMN),
mMaTepuanos-npe3eHTaumii, NoAroToBka pedgepara, coctasneHne 6ubnmorpagoun, TeMatnyeckmnx
KPOCCBOPAOB, TECTMPOBAHUE 1 Ap.
- NS (OOPMUPOBAHNS YMEHWIA: pelleHne 3a4a4 1 ynpaxHeHuin no obpasLy, pelweHne BapuaTuBHbIX
3aau, BbIMOMHEHWE YepTeXel, CXeM, BbINONHEHME pacyeToB (rpadouyecknx paborT), peweHne
CUTyaLMOHHbIX (NpodoeccrmoHanbHbIX) 3a4a4, MOAroToBKa K AeN0BbiM UrpaM, MpoekTUpoBaHme u
MOAENNPOBaHNEe pPasHbiX BUAOB 1 KOMNOHEHTOB NPOdoeccnoHanbHoi AesTeNbHOCTU, OMbITHO
aKcnepumeHTanbHas pabota, pedneKCUBHbIR aHanna NPodeccnoHabHbIX YMEHWA ¢
MCMNoMb30BaHNEM ayamno- 1 BUOEOTEXHVKMN U Op.
CamocTosiTenbHas pabota MOXET OCYLLECTBASTbCA UHAMBMAYANbHO MW rPynnaMn CTyLEHTOB B
3aBMCMMOCTU OT Lienn, 06 bemMa, KOHKPETHO TEMaTUKM CaMOCTOATENbHOM paboThl, YPOBHS
CNOXHOCTW, YPOBHSI YMEHWIA CTYAEHTOB.

AEKTPOHHBH
Crpanuua 8 n3 13. Bl YHHBEPCHTET

ARl i AN OHHE AHATHTAHES AR CHCTEMA Ky



orpamma AucunnInHbl "faepHas MarHUTHo-pe3oHaHcHas metaboHomuka"; 03.04. namka".
n "A 6 ";03.04.02 "® "

Bup pabot MeTtoaunyeckue pekomeHaauum

3aver JunchpepeHUMPOBaHHbIA 3a4eT Kak hopmMa NPOMEXYTOYHOIO KOHTPONS U opraHu3auum obydeHns
CNY>XUT NPUEMOM MPOBEPKU CTEMEHMN YCBOEHUS y4eDOHOro Matepmana u NeKUMOHHbIX 3aHSATUR,
KauyecTBa yCBOEHMUS 00y4aoWnMNCs OTAENbHbIX Pa3fenos y4ebHoM NporpamMmel, CROPMMPOBAHHbIX
YMEHWA N HaBbIKOB.

3ayeT NpoBOAMTCS YCTHO UM MUCBMEHHO MO PeLIeHMIO NpenoaasaTens, B 06beme yyebHol
nporpammbl. [penogasaTens Bnpase 3agatb SOMOMHUTENbHbIE BONPOCHI, MOMOrarlne BbiSICHATb
cTeneHb 3HaHWIA obyyarolerocs B npeaenax yuebHoro marepuana, BBIHECEHHOro Ha 3a4erT.

Mo pelweHnio Npenofasatens 3a4eT MoxXeT ObITb BoicTaBneH 6e3 onpoca ? no peaynstatam paboTbl
obyyarowerocs Ha NEKLUMOHHBIX U(MNK) NPaKTUYECKUX 3aHATUAX

B nepuon noarotoeky kK andochepeHUMpoBaHHOMY 3a4eTy obydaromecs BHOBb obpallaiotcs K
npoaeHHOMy y4ebHoMy MaTepuany. MNpn 3TOM OHU He TOMNBKO 3aKPENNSOT NOYYEHHbIE 3HAHNS, HO 1
nosy4aroT HOBbIE.

MonrotoBka obyyatowerocs k 3a4eTy BkoyaeT B cebs Tpu aTana:

* camocToaTenbHas paboTa B Te4yeHue npouecca oby4eHns;

* HernocpeacTBeHHas MOAroToBKa B AHW, MPeflWecTBYOWMe 3a4eTy Mo TeMaM Kypca;

* NOAroTOBKA K OTBETY HA BOMPOCHI, cofepxalumnecs B bunetax/rectax (npv NMCbMEHHOR oopme
npoBefeHnsa ouddepeHUMpoBaHHOro 3a4eTa).

Jlutepatypa ona noAroToBkuM K 3a4eTy pekoMeHayeTCs npenonasarenem.

JunchcpepeHUMPOBaHHbIA 3a4eT B MMCbMEHHOI hopMe NPoBOAMTCS NO Bunetam/Tectam,
0XBaTblBaOLWMM BECb NPONAEHHbIA NO AaHHON Teme matepwuan. 1o okoHYaHUW oTBeTa npenogasaTenb
MOXeT 3afaTb 0by4atoweMycst [OMNOMHUTENbHbBIE U YTOYHSIIOWME BONPOCHl. Ha NoaroToBky K OTBETY NO
Bonpocam buneta/tecta obyyarowemycs naetcs 30 MUHYT C MOMEHTA MONyyYeHns M buneta/Tecra.
PeaynbTathl audogoepeHLUnpoBaHHOro 3a4eta 06bsBNSAOTCA 0bydaroleMycsi nocne NpoBepKut
OTBETOB.

10. NMepeuyeHb MHGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMoCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMKN 0By4atoWMMNCS MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[4aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX MNONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX BnOoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO u yuebHbiM nnaHoM no HanpasneHuo 03.04.02
"Pusmka" n marmcTepckoi nporpamme "MegmumnHckas dusmka”.
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpochunb noarotoskun: MegnunHckas ounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Ceprees H.A., OCHOBbI KBAHTOBOW TEOPUN SOEPHOO MArHUTHOIO pe3oHaHca [AnekTpoHHbIV pecypc] / H.A. Ceprees,
0.C. PsabywkuH - M. : JToroc, 2017. - 272 ¢. - Pexum pocTyna:
http://www.studentlibrary.ru/book/ISBN9785987047545.html

2. AHgpuraHoB A.M., KoHthopMaLMOoHHbIA aHanu3 6eNKoB: TEOPUS 1 NPUNOXEHNS [DNeKTPoHHbI pecypc] / A.M.
AHzpwnaHoB - MuHck : Benopyc. Hayka, 2013. - 518 c. - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9789850815293.html

3. fApbiwes H.I., Pnsnyeckne Metoabl MCCNENOBAHUSA U UX NPAKTUYECKOE NMPUMEHEHNE B XMIMUYECKOM aHanunae
[SnekTpoHHbI pecypc] : YuebHoe nocobue / H. I'. Apbiwes, 0. H. Mensenes, M. U. Tokapes, A. B. BypuxuHa, H. H.
KamkuH - M. : lMpomeTtein, 2015. - 196 c. - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785990613461.html

4. Pemnzos A.H., MeounuuHckas n buonornyeckas pmamnka [SnekTpoHHbIi pecypc] : y4ebHuk / Pemusos A.H. - 4-e nan.,
ucnp. n nepepab. - M. : TOOTAP-Menna, 2013. - 648 c. - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970424841 .html
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JononHutenbHasa nuteparypa:

1. Egoumos, Cepreit Bnagnmmposund. MNpocTpaHCTBEHHOE CTPoeHMe B1MONormieck akTUBHbIX NENTUAOB B pacTBOPax 1 B
KOMMNEKCE C MOLENbHOW MEMBPAHOI MO AaHHbIM IBYMEPHbLIX METOL0B criekTpockonuu AMP [TekcT: OneKTpOHHBbIi
pecypc] : aBTopedbepar guccepraunm Ha COMCKaHNe y4eHoW CTeneHn kaHanaara uanko-MaremMaTmyeckux Hayk :
cneumanbHocTb 01.04.07 - duranka KOHOEHCTPOBAHHOMO cocTosiHus / EcoumoB Ceprein Bnaovmuposuy ; [Kad. obu.
puauku, Jlab. AMP UH-Ta pmankm KazaH. (Mpueonx.) doenep. yH-Ta) .- SnekTpoHHbIE TEKCTOBbIE AaHHble (1 dpainn: 1385
K6aiiT) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa .- bubnuorp.: c. 22-23 (16 Ha3B.) .- [LOKyMEHT SIBNSIETCS 9NEKTPOHHOW KOMMEN
opurvnHana: MpocTpaHCTBEHHOE CTPOEHNE BNONOrMYECKN aKTUBHbIX MENTUAOB B PACTBOPAX U B KOMIMIEKCE C MOLENbHON
MeMbpaHoii Mo AaHHbIM ABYMEPHbLIX METOL0B crniekTpockonuu AMP: aBTopedoepat AMccepTauny Ha CoMCKaHmne y4eHom
CcTeneHn kaHangarta uanko-mMaTemMaTmyeckux Hayk: cneunanbHocTb 01.04.07 - dpsnka KOHAEHCUPOBAHHOIO COCTOSHUS/
Edpmos Ceprein Bnagumnposuy; [Kad. obw. cousvkn, Jlab. AMP Un-Tta gonsukn Kasan. (Mpueonx.) denep. yH-1a].--
KasaHb, 2013.-- 23 c., BkNI. 06n.: un.; 21.-- doHponepxarens Hb KasaHckoro Y. - URL:
http://libweb.kpfu.ru/z3950/referat/2013-052.pdf

2. Ycauyes, KoHctaHTnH Cepreesuy. [pocTpaHCTBEHHOE CTPOEHME aMUNONaoreHHbIX AR NenTuaos 1 UX KOMMNEKCOB C
Mo4enbHbIMM MeMbpaHaMu B pacTBopax Metoaamu cnekTpockonuu AMP [TekcT: anekTpoHHbIi pecypc] : aBTopedoepat
JyccepTaumm Ha CoMckaHme y4eHom CTeneHn kaHanoaTta omsnko-MaTteMaTtnyeckmx Hayk : cneuunanbHoctb 01.04.07 -
omanka KOHLEHCMPOBAHHOro cocTosiHMS / YcadeB KoHcTaHTuH Cepreesund ; denep. roc. aBT. obpasosar. yupexneHue
BbICL. NPod. obpasoBaHus 'KasaH. (Mpusonx.) penep. yH-T', [Kadp. obwl. pmsukn, J1ab. AMP UH-Ta prsmnku] .-
OnekTpoHHble faHHble (1 doarn: 1532 K6) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa. -
URL:http:/libweb.kpfu.ru/z3950/referat/2013-194.pdf

3. KaparaeBa, ®apuna XangaposHa. Cnektpockonus AMP B opraHuyeckoi xummm : [y4ebHoe nocobue] / d. X.
Kapartaera, B. B. Knoukos .- KasaHb : KasaHckuit yHusepcutet, 2013. Y. 1: Obwas teopus AMP. Xumnueckne capurn 'H
n 13C .- 2013 .- 130 c. : un. - Pexum poctyna: https://kpfu.ru/docs/F1780836038/NMR_spectroscopy_1_new.pdf

4. buoxumuns: yuebHuk / MNop pen. E.C. CesepuHa. 5-e nag., ucnp. u gon. 2012. - 768 c. - Pexum pgoctyna:
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http://www.studmedlib.ru/ru/book/ISBN9785970423950.html
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpochunb noarotoskun: MegnunHckas dounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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