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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

JaHHasa aucumnnuHa (Mogynb) BkNtoYeHa B pasaen "B1.B.JAB.8 OucumnnuHbl (Moaynn)" OCHOBHON NPOthECCUOHANBHOW
obpaszoBatenbHoi nporpammel 03.04.02 "dursunka (MeomumHekas pramnka)" u 0THOCUTCS K AUCUMNANHAM MO BbIBopy.
OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumMnIMHLI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (No BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYHO
paboTy obyuatlomxcs

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

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

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

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TemMaTu4yeckmuit NlaH KOHTaKTHOM U CaMOCTOSITeNIbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Bupobl n yachbl

KOHTaKTHOW paboTbl,

Paspnenbl oucuuniavHbl / MX TPYNOEMKOCTb CaMmocTtosTenbHas
N moayns Cemectp (B yacax) pa6ota

MpakTnueckune/laboparopHole
3aHATUSA paboTbl

1. |Tema 1. Beenenue B meton AMP 1 1 0 0

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 CopepXxaHue gucLUNNnUHbI (MOoayns)
Tema 1. BBepeHue B meton, AMP
OmMukcHble TexHonoruun. BeneHune B ocHoebl MeTona SMP. KpaTtkas nctopust metoaa.

Tema 2. OcHoBbl IMP cnektpockonuu. OcHOBHble U3mMepsieMble napameTpbl AMP cnekTpos

$IBneHne MarHuTHoro pesoHaHca. [NMoHATNe MarHNTHOro MoMeHTa aapa. Pe3oHaHcHas yactota. XMMUYeCKuii caBur.
KoHcTaHTa cnnH-cnnHoBoro B3anmonenctaus. Jmnonb-ounonsHoe B3anmonenctane. AanepHoiii agocdpekt Osepxaysepa.
BpemeHa penakcaumm T1 un T2.

Tema 3. CBsA3b CTPYKTYpbI U CrieKTpanbHbIX Napametpos AMP

B3anmMocBS3b XMMUYECKOro CABUra 1 CTPYKTYpbl. Tabnuua XMM14eckmx CLBUMIOB MONEKYNSPHbIX (oparMeHToB.
B3ammocBs3b BenmuuHbl saepHoro acpdoekta OBepxaysepa Co CTPYKTYPOiA.

Tema 4. Metonbl psymepHon AMP cnekTpockonuun
OcHoBHble MeToabl AByMepHoi AAMP cnekTpockonum Takue Kak:
COSY, TOCSY, HSQC, HMBC
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Tema 5. BuoxmuMms nnasmol Kposu
DU3NKO-XMMMYECKME CBOMCTBA NNasmbl KpoBW. KOMMOHEHTHbIA cocTaB nnasmbl Kposu. Habnionaemble KOMMOHEHTI.

Tema 6. KonuuectBeHHble U3MepeHUss MeTabonuTos
MeToabl U3MEPEHUSI HU3KOMONEKYNSIPHLIX METABONNTOB!

1. MNprMeHeHne nocnenoBartefibHOCTM CMMHOBOMO axa XaHa
2. Ncnonb3oBaHre AenpoTENHN3NPOBAHHON NnasMbl

3. Ncnonb3sosaHne nocnenosartensHoct WATER-CPMG

Tema 7. CTpyKkTypa nMnonpoTeMHoB U MeTabonnam

Nunuabl n niwemnyeckast 6onesHb cepaua. JIMnonpoTenHbl: onucaHune, CTPyKTypa v dpyHkummn. HomeHknatypa u
Knaccmdprikaums nMnonpoTenmHoB. AnonmnonpoTenHsi.

Tewma 8. IMP cnekTpockonus nna3mbl KpOBU

NamepeHne nunonpoTtenHos. Cybknacchl nunonpotenHos onpenensiembie AMP. MpenMylecTsa aHannsa
NIMNOMNPOTENHOB C NOMOLbIO cnekTpockonun AMP.

Tema 9. MeTonbl aHanN3a NMNONPOTENHOB

MeToabl aHanM3a nMnonNpPOTENHOB. XUMUYECKUIA aHannM3. SNeKTPOHHas MUKPOCKONUS. I'paaneHTHbI
renb-anekTpogopes.

Tema 10. Matematuyeckue acnekTtbl aHanu3a SMP cnekTpoB MmeTabonutoB. MeTon rnaBHbIX KOMMNOHEHT

MpuroTasneHne 06pasLOB Ons KONMYECTBEHHOro namepeHns AMP. AnropmTmel 06paboTku cnekTpos. Koppekums
6a30B0I1 NHUK. BbipaBHMBaHME MaccvBa CNEKTPOB OTHOCUTENbHO Apyr Apyra. Mpoueaypa pa3bueHust cnekTpos Ha
oparmeHTbl. HopMupoBaHue macwrtaba. JluHeiiHoe npeobpasoBaHue. MeToq rnaBHbix KOMMNOHEHT. PLS-perpeccusi.
Bbibop mMeTona.

Tema 11. MeTaboHOMUKa: NnaTtcpopma ONs M3y4eHUs TOKCMUYHOCTU nNpenapara U hyHKLUMN reHa

MeTtaboHoMuKa B narodpusunanorunuy. MMocT-reHoMHble aHanuTnyecene TexHonornn. buoxnMmyeckme n3aMeHeHns B
Te4yeHune ONnTenbHOro BpeMeHu.

Tema 12. MeTaboHOMMKA B TOKCMKOJIOrMM NIEKAPCTBEHHOrO Npenapara

AMP 1H cnektpockonusi 6uometpukn. MetaboHOMKKaA B TOKCMKOMOT MW NieKapcTBEHHOro npenapata. MetaboHoMuka B
OYHKLMOHANbHOW reHOMUKE.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

COLMAR Metabolomics Web Portal - http://spin.ccic.ohio-state.edu/
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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. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Obuwwme 3amevaHns

Mpv NoAroToBKe K NpakTuyeckoi paboTe cnedyeT NOBTOPHO pasobpath 3aaaHns, KoTopble Obinv pasobpaHbl Ha
CEMVHaPCKMX 3aHATUAX U BbINONHEHbl CaMOCTOSATeNbHO. CTyAeHTbI MOTYT NONY4YMTb AONOMHUTENbHYI0 MHGIOPMALMIO MO
BOMPOCAM, BblI3blBAIOWMUM 3aTPYOHEHNS NPU NOAroTOBKE K KOHTPONbHOM paboTe, Ha MHOMBUAYaNbHbIX KOHCYNbTALMSX C
npenogasaTenem.

3anaHve npakTuyeckoi nabopatopHol paboTbl

O61bekT gunentuaa onst UICCnenoBaHns Metogamm cnektpockonun SIMP B npakTuyeckoi nabopatopHoit pabote
BbIOUpaeTcs npenonasaTenem, seaylwmnM gucunnavHy. Noarotoeka obbekTa ons crnekTPoCKOoNMYeckKoro nccnenoBaHms u
pabota ctyneHTa 3a IMP cnekTpoMeTpoM NpPoBOANTCSI COBMECTHO C npenoaasaTeneM. Habop 3anuncbiBaeMbix
[IBYMEpPHbIX KOPPENsiLMOHHbIX criekTpoB SMP BbibupaeTcsi Takum 06pa3oM, YTO 0XBaTbiBaeT OCHOBHbIE acrekThl
naydyaemoit oucumnnuHel. ObyyeHne aHannay OBYMEPHbIX KOPPENsiLMOHHbIX cnekTpoB SIMP npoBoantcs
npenogasaTefieM Ha CEMMHAPCKOM 3aHATUMN.

TpeboBaHus k 0bpasuy ans cnektpockonumn SMP.

IOns AMP nccnenosaHns HeO6x0AMMO NPUIroTOBUTL MPEROCTABNEHHbI NpenofasaTtenem obpasew ounentuna, Tak
4yTObbI €r0 MONSAPHasA KOHLEHTPaUMS B pacTBope cocTasuna 5mM. Pacuet HaBeCK/ U KOHLEHTpaUMKW BbINONHAETCS NS
ctaHpapTHoi AMP amnynbl ovameTpoM 5MM 1 o6bemom 600MKN MCXOLA N3 3HAHWUS MONEKYNSIPHOM Macchbl NenTnaa.
Wcnonbsyemblin B uccnegosaHmmn pactesoputens: cmecb D20 10%, n H20 90%.

3anucb cnektpos AMP.

CnekTpbl AMP 3anucbiBatoTcst Ha criekTpoMmeTpe dompmbl Bruker Avance Il 600, npy Temnepatype obpasua 30C.
MpucTtynas k 3anucy cnektpos AMP Heobxoammo:

1. YcTaHoBUTL Heobxoammyto Temnepartypy obpasua (30C).

2. Hactpoutb cTabunnsaumio MarHMTHOroO NoAs Mo CUrHany snep LenTepus pacTBOPUTENS.
3. BbINonHUTbL HACTPOiiKy [OBPOTHOCTM Aartymka (komaHga atmm).

4. [Mpomn3BeCcTn HACTPOIKY OLHOPOAHOCTM MarHUTHOro nons (topshim gui).

5. MoacTpoutb KaHan ctabunnaaumm curHana noka: oTperynmpoBaTh MOWHOCTb NepeaaTymka, KosgmULNEHT yCuneHms
u pasy curHana.

6. BoinonHuTb kannbpoeky 900-nMnynbca (komaHaa pulsecal).

7. OTperynupoBaTb NoAaBNeHne curHana sogpl nytem nogbopa onTMManbHOro 3Ha4eHMs HecyLen 4acToTbl (3HaYeHue
napameTpa o1p, C ICNONb30BaHUEM KOMaHAbI gs).

8. Mepen 3anucbio HoBoro cnekTpa AMP BbinonHATE Npouenypy nonbopa KoagpmUNEHTA YCUNEHNS NMPUEMHIKA
(3HayeHune napameTpa rg, 3anyckas KomaHay rga).

9. 3anucatb ogHoMepHbIn cnekTp AMP ¢ nonasneHmeM Boabl. Y1cno HakonneHmin ns=16.

10. 3anncatb gBymepHble romo-koppensaumoHHble cnektpbl 1TH-1H-COSY n 1H-1H-TOCSY. Yucno HakonneHun ns=2.
PaspeleHune cnekTpos ycTaHoBnTb 2048 Ha 256.

11. Banncatb nByMepHble retepo-koppensunoHHblie cnektpbl 1H-13C-HSQC n 1H-1C-HMBC. HYucno HakonneHuin ns=8.
PaspeuweHue crnektpoB yctaHoBUTbL 2048 Ha 256.

12. [ns npeobpasoBanus curHana CCU B cnektp AMP ncnonb3oeatb koMaHay fp - ons ogHomepHoro cnekTpa u xfb -
BCEX ANS OBYMEPHbIX CMEKTPOB.

13. CKoHBepTUPOBAaTb MoJy4eHHble CnekTpbl B dparinbl doopmara pdf ncnonbays BO3MOXHOCTU NporpamMmbl Topspin,
KOTOpble B fanbHelWweM UCMONb30BaTh ANS aHann3a 1 OTHECEHMSI CUrHAMOoB, a Takxe NS COCTaBNeHNs oTyeTa.

|. Obwme TpeboBaHMs K 0GPOPMIEHNIO NnabopaTopHOl NpPakTUYeckoin paboTsl .

1.1. CornacHo FOCTy 7.32-2001 'OT1yeT 0 Hay4HO-UccnegoBaTenbckon pabote. CTpykTypa 1 npasuna oopMneHns’,
TEKCT nevaTaeTcs Ha OOHOW CTOpoHe nncTta benoi bymarn cdoopmata A4 yepes nontopa nHTepeana. Pabota
6pouwopyeTcsi.
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1.2. LUBeT wpmnddTa - 4epHbii. Pasmep wpudta (kernb) - 12. Tun wpudota -Times New Roman. WpudT nevatn nonxex
ObITb NPSAMBIM, YETKMM, YEPHOTO LIBETA, OANHAKOBLIM MO BCEMY 00beMy TekcTa. Paspeluaetcs ncnonb3oBath NONYXUPHbIi
WpWAT NPV BbIAENEHNW 3aroIOBKOB CTPYKTYPHbIX YacTell KypcoBOl (OUNIoMHO) paboThl (OrnasnexHve, BBeAEHNE,
Ha3BaHMWe rnas.bl, 3aKNoUYeHNe 1 T.4.). TEKCT 0653aTeNbHO BbIPABHNBAETCS MO WUPKHE.

1.3. Paamep absauHoro otcTyna - 1,5 cm.

1.4. CTpaHunLa C TEeKCTOM JonxHa umetb nesoe none 30 MM (ansa npowwmsa), npasoe ? 10 MM, BepxHee 1 HuxHee 20 MM
(TOCT P 6.30-2003 "YHUpMLMPOBaHHbIE CMCTEMBI AOKYMEHTaUMW. YHUMLMPOBaHHAs cuctema
OpraHn3aLOoHHO-PaCcNopPSAaANTENbHOM fOKYMeHTauun. TpeboBaHMs K 00OPMIEHNIO [OKYMEHTOB').

1.5. CtpaHunubl paboTbl HyMepytoTcs apabekmmm uudopamm (HyMepaums CKBO3Hasi Mo BCeMy TEKCTY). Homep cTpaHunubl
CTaBUTCS B LLEHTPe BepxHero nons nucta 6e3 toukn. Paamep wpwugpta (kernb) - 11. Tun wpudpta - Times New Roman.
TWTYNbHBIA NNCT BKNOYAETCS B 0DLUyl0 HYMepaumio, HOMEP Ha HEM He cTaBuTtcs. Bce cTpaHuubl, HaunHas ¢ 3-i
(BEOEHWE), HymepytoTCs.

1.6. B TekcTe ncnonbayetcs 'onnHHOE TUPE', ero knasmaTypHoe codetaHue B MS Word ? Ctrl + Alt + MMHYC Ha
JOMNONHUTENBHOM KNasmaType.

1.7. icnonbayloTcs 'KaBblbKW-EN04KN', 015 BIOXEHHbIX KaBbl4eK ? 7KaBblYKM-Nanoyku’

2. MNpuMepHbIit 06beM nabopaTopHol NpakTndeckoin pabotsbl - 5-10 cTpaHuu. B aT0T 06beM BKOYaeTCs: TUTYNbHbIN
NNCT, OrnasneHne, BBeAeHne, OCHOBHOWN TEKCT, 3aK/oYeHue.

3. MepBbiM NCcTOM paboTbl SBASIETCA TUTYNbHbINA NACT.

OdbopmneHne 3aronoBKoB.

3aronoBKky CTPYKTYPHbIX 3N1eMEHTOB paboTbl pacronaratoT B cepeiiHe CTPOKW (BbipaBHMUBaHUE Mo LEHTPY), 6e3 Touku B
KOHLIe 1 neyvatatoT 3arnasHbiMu 6ykeamu (Caps Lock) 6e3 nopyepkmBaHus. Kaxaplii CTPYKTYPHBIA 9NEMEHT U KaxXAayto
HOBY'O rnaBy creayeT HauvMHaTb C HOBOWM CTpaHuWLUbI.

Wpundpt 3aronoekos ? Times New Roman, nony>XupHbiii.

Pasmep wpudpra:

1 3aronosok (rnasbl, Ha3BaHue pasgena ) ? 14 ( 3aronoBOK NEPBOro ypOBHS)
1.1 3aronosok ? 13 (3aronoBoK BTOPOro ypoBHS)

1.1.1 3aronosok ? 12 (3aronoBOK TPETLEro YPOBHS)

["naBbl HymepytoT. [(NaBbl MOTYT BENUTLCA HA pasgensl n nogpasgensi. Homep pasgena coctout U3 HOMEPOB rNaebl U
HOMepa pasgena B rnase (Hanpumep: 1.2 (1 - Homep rnaesbl, 2 - HOMepP pasgena), 2.5 (2 - Homep rnaebl, 5 - HOMEpP
pasgena) v T.4.), pasfeneHHbIX TOYKOR. B KoHLe HoMepa Touka He cTaBuTCS. AHanormyHbIM 06pa3oM HyMepyoTCs 1
nogpasgnensl (Hanpumep: 2.4.2 AHanua pesynbTatos). B Hymepauun nocne undp naet npoben, a He Tabynsumsi.
3aronosky pa3genos M Nonpasfenos cnenyeT nevaratb ¢ ab3alHoro oTcTyna ¢ nponucHol Bykebl, 63 TOYKM B KOHLE,
He nogyepkusas. Ecnv 3aronoBok NepBoro ypoBHS He NOMeLLaeTcs Ha OAHON CTPOKE, TO HA HUXHIOI CTPOKY MepeHocsT
CNOBO NOMHOCTbLIO. PaspblB CloB Npy nepeHoce He gonyckaetcs. Mexay TeKCTOM M 3arofloBKOM BTOPOro U TPeTbero
YPOBHS OCTaBNAOT ABOMHON MEXCTPOYHbIA MHTEpBan.

3aronoBkun BTOPOro 1 TPETbEro ypOoBHEN BbIAENAIOT NOMYXUPHbIM.
OdbopmneHre ornaeneHus

Ha BTOpOM NncTe nomewaeTcs ornaBneHne, rae ykasblBaloTCs OCHOBHblE pasfenbl paboTbl U COOTBETCTBYHOWME UM
cTpaHuLbl. 3aronosok OIMTTABNIEHVE nuwetcs 3arnasHbiMyn 6ykBamu nocepennHe cTpoku. OrnaBneHue Bknoyaet
BBeJleHWe, HauMeHoBaHWe BCeX rnae, pasfenos 1 noapasnenos, 3akno4eHne, CnMcok UCrnob3oBaHHbIX MICTOYHUKOB U
nnTeparypbl, HAMMEeHOBaHNe NPUNOXEHWUIA, C yKa3aHMeM HOMEPOB CTPaHUL, C KOTOPbIX HAYMHAIOTCS 3TW SNEMEHTbI
paboTbl. Mo TOCT 2.105-95 HauMeHOBaHWS, BKNIOYEHHBIE B OTNABNEHNE, 3aNUChIBAIOT CTPOYHBLIMK ByKBaMK, HA4YMHAS C
nponucHol BykBebl, foNyckaeTcs Habop 3aronoBKOB NEPBOro YPOBHS 3arnaBHbiMK BykBamu. XXenaTenbHo, 4To0bI
ornaeneHve NoMeLanocb Ha OAHOM cTpaHuue. TeKCT JONXeH COOTBETCTBOBATb OrNaBieHNIo, Kak Nno OrnasfeHnto, Tak 1
no dpopme. lNpumep ornasneHuns cmotpute B MNpunoxeHun b.

OdbopmneHne pncyHKoB

K prcyHkoM 0THOCATCS BCe rpadouyeckme n3obpaxeHns (Cxembl, rpadouki, poTorpadoum, pucyHkr). Ha Bce pucyHku B
TEKCTE AOMXKHbI ObITb faHbl CCbIKW. PUCYHKIM OOMXHBI pacnonaraTbCs HEMOCPEACTBEHHO NOCNE TEKCTA, B KOTOPOM OHU
YNOMMHAIOTCS BNEPBbIE, UMW HA crnenyoleli cTpanuue. PUcyHkn HymepytoTcs apabekumm Lmcppamu, npy 3ToM
HyMepaunsi CKBO3Has, HO JonyckaeTcs HyMepoBaTb U B Npedenax pasaena (rnasbl). B nocnegHem cnyyae Homep
pUCYHKa COCTOUT U3 HOMepa rnasbl U NOPSAKOBOro HoOMepa unniocTpaunn, pasneneHHblx To4kom (Hanpumep: PucyHok
1.1). HasBaHue nuweTcs noa pUCYHKOM MO LIEHTPY, Kak U PUCYHOK, oopMaTMpoBaHme ? Kak 1y 0bbl4Horo tekcra. Cnoso
'PncyHok' nuweTcs nonHocTbio. Ecnn pucyHok oavH, To oH o6o3HavaeTtcs 'PucyHok 1'. [lonyckaeTcs He HyMepoBaThb
MenKne unnicTpaunm (Menkme pucyHku), pasmelleHHble HeNnoCpPeaCcTBEHHO B TEKCTE N HA KOTOPbIE B faNbHENIWEM HET
ccbinok. [pu cebinkax Ha unncTpaunio cnegyet nucaTtb ... B COOTBETCTBUMU C PUCYHKOM 2' NpyY CKBO3HOM HyMepaLumm n
'... B COOTBETCTBMM C PUCYHKOM 1.2' npn Hymepaumm B npegenax pasgena, unm (PucyHok 1.). Nocne cnoso 'PucyHok 2'
nuweTcs Ha3BaHme. B aToM cnyvae noanucb oonxHa BbirnsaeTb 1ak: 'PucyHok 2 ? HaseaHue'. Toyka B KOHLE Ha3BaHNS
He cTaBuTcs. Ecnu B paboTe eCTb MPUNOXEHUS, TO PUCYHKMN KaXA0ro NPUIoXeHNs 0603Ha4atoT 0TAENbHOM HymMepaumen
apabcknmn umndgopamm ¢ fobaBneHnem Bnepenm 06o3HaueHme NpunoxeHns (Hanpumep: PucyHok A.3).

OopmneHne Tabnuu
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Ha Bce Tabnuupl B TeKCTe [OMXHbI 6bITb CCbinky. Tabnuua nonxHa pacnonaratbCs HEMOCPEACTBEHHO NOC/E TEKCTA, B
KOTOPOM OHa YNOMUHAETCS BMNEPBbIE, UK HA Cnepyolei cTpaHuue. Bece Tabnuubl HyMepyoTCs (HyMepaLuuns CKBO3HAS,
nvbo B Npenenax pasnena ? B MOCNENHEM CnydYae HOMep Tabnumubl COCTOMT U3 HOMepa pasaena v nopsiikoBoro HoMepa
BHYTpY pasfena, pasfieNeHHbIX TOYKOM (Hanpumep: Tabnuua 1.2). Tabnuubl Kaxaoro NpunoxeHus o6o3HadvaroT
OTLENbHON HymMepauumeih apabeckumm undgopamm ¢ fobaBneHnem Bnepem 0603HauYeHNs NPUNoXeHNs (HanpuMep:
Tabnuua B.2). Cnoo 'Tabnuua’ nuweTcs NoNHOCTbI0. Hanmune y Tabnuubl co6CTBEHHOIO Ha3BaHNs 0653aTeNbHO.
HassaHwne coctonT 13 'Tabnuubl', HoMepa, TMpe 1 HasBaHus. HassaHune Tabnuubl cnenyet noMellaTb Han Tabnuuen
cnesa, 6e3 ab3auHoOro oTcTyna B 0JIHy CTPOKY C ee HOMepoM Yepea Tupe (Hanpumep: 'Tabnunua 3 ? HassaHune'). Touka B
KOHLIe Ha3BaHWS He CTaBUTCS.

3aMeHsITb KaBbliKaMu NMoBTOPSIIOWMECS B TabnuLe UMpbl, MaTeMaTn4eckne 3Haku, 3Haku NpoLeHTa 1 HoMepa,
0603Ha4YeHne MapoK MaTepunasnos 1 TUNopasMepoB M3aennin, 0603Ha4eHns HOPMATUBHbLIX LOKYMEHTOB HE [OMycKaeTcs.

Mpwn OTCYTCTBUM OTAENbHbIX OaHHbIX B TabnuLe cnemyeTt CTaBuTb NpoYepk (Tupe).

Mpwn nepeHoce TabnuLbl HA CNeOyOLWY0 CTPaHWLY Ha3BaHWE NMOMELLAIOT TONbKO Haf NEPBOW HACTbIO, MPY STOM HUXHIOK
FOPU30HTANBHYIO YEePTY, OrpaHNYMBAIOLLYIO NEPBYIO YaCTb Tabnuubl, He NPOBOASAT. Han opyrMMu yacTsMm Takke cnesa
nvwyT cnoso 'TipoaonXxeHne' 1 ykasbiBaloT HOMep Tabnuupl (Hanpumep: MNpoaonxeHve Tabnuubl 1).

3aronosku cTon6LUOB 1 CTpOK Tabnuupl cnepnyet nncatb C I'IpOI'IVICHOI7I 6YKBbI B €eJMHCTBEHHOM 4ucne, a noan3aronoBkn
cTonbuos - co CTpO'-IHOI7I 6yKBbI, €C/In OHM COCTaBNAKT O4HO npennoXxeHme ¢ 3arojioBkom, Unn C I'IpOI'IVICHOI7I GYKBbI, ecnm
OHV MMEIOT CaMOCTOATENbHOE 3HaYeHne. B KoHLe 3arofoBKoB 1 NOA3aronoBKOB CTONOLOB 1 CTPOK TOYKWN HE CTaBAT.
3aronoBsku CTOJ'I6LI.OB, KakK npasunno, 3anncblBaloT napanneibHoO CTpokKam TaGHI/ILI,bI, HO npu HeobxoanuMocTn nonyckaeTtcs
nx nepneHankynsapHoe pacnonoxeHne.

"opun30HTaNbHbIE 1 BEPTUKASbHbBIE IMHWK, pa3rpaHnYMBatowme CTPoKN Tabnuubl, 4ONycKaeTcs He NPOBOANTL, ECNN UX
OTCYTCTBME He 3aTpynHsieT nonb3oBaHue Tabnuueii. Ho ronoeka tabnvupl oonxHa 6biTb OTOeNeHa MHUER 0T OCTaNbHOM
yacTun Tabnuupl.

NabopatopHas npakTuyeckas paboTa fonxHa BbiTb 0hopMneHa nocnefoBaTenbHo, FpaMoTHO U pasbopyneo. Mpu
BO3HUKHOBEHWW BOMPOCOB MO 0CPOPMNIEHNIO TaBOPaTOPHON NPaKTUYECKON paboThl CTyLEHTy cnefyeT obpawarbes 3a
KOHCy/bTauueit npenoaasarento. Bpems, oTBeieHHOe Ha BbINOMHEHNE KOHTPONbHOM paboThl, onpeaensercs
npenogasatenem. 1o OKOHYaHUM OTBELEHHOIO Ha BbIMOMHEHWE OTHYET Mo nabopaTopHOI NpakTuyeckon pabote caaetcs
npenogasatento ans NpoBepKu.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOrO
npouecca no gucuuniInHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns U MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moaynto)

MatepuranbHo-TexHu4eckoe obecnedeHme obpasoBatenibHOMO NpoLecca no AnucumnanHe (Moaynto) BknoyaeT B cebst
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons CaMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3npOBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbioTep 1 NpuHTEp Ona pacneyaTku pasgaroyHbix MaTtepuanos.
MynbTumeauinHas ayautopus.

KomnbtoTepHbI knacc.

CneuvanunsmposaHHas nabopaTtopus.

12. Cpe.n,cma ajantauummv npenopgasaHusl oauCUNNMNIUHBbI K I'IOTpEﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUsITE NHpopMaLIMKN 0By4YatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn ntob0oro HETEKCTOBOIO KOHTEHTA /1Sl ero BO3MOXHOro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnYHbIX BuLax 6€3 noTepn AaHHbIX UNn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCcMoTpeTb
LOCTYMHOCTb YNPaBNEHUS KOHTEHTOM C KNaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.02
"®dusnka" n marnctepckon nporpamme "MeaomumHckas dpusuka”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpochunb noarotoskun: MegnumHckas dounamka
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. KapaTaeBa, ®apuna XannaposHa (1948-). Cnektpockonus AMP B opraHnyeckoi xumun : [ydebHoe nocobue] / . X.
Kapartaesa, B. B. Knoukos .- KazaHb : KasaHckuin yHnBepcuteT, 2013 .- ; 21.

Y. 1: O6bwas Teopus AMP. Xumnueckue capurn 'H n 8C .- 2013 .- 130 c. : un. - Bubnwnorp.: ¢. 129-130 (19 HasB.) .-
ISBN 978-5-00019-052-4 ((8 06n.)) , 100.

2. M'mppaHoBuy, Buktop Mocndposuy. Broxumuns : yuebHoe nocobre ons CTyLeHTOB BbICWUX y4ebHbIX 3aBefeHUiA Mo
6vonornyecknm cneunansHoctsm / B. . TmapaHosmy, A. B. T'napaHoBuy .- 2-e 3. - MuHck : TetpaCuctemc, [2012] .-
528 c. : un. ; 21 .- bubnwuorp. B KoHUE KH. - ISBN 978-985-536-244-0 (8 nep.) , 1000.

3. OcHOBbI MOneKynsipHOW amarHoctukn. Metabonomuka [9nekTpoHHbI pecypc] : yuebHuk / Epwos KO.A. - M. :
MOTAP-Megnma, 2016.

http://www.studmedlib.ru/book/ISBN9785970437230.html

4. buoxumuns: yuebHuk / MNop pen. E.C. CesepuHa. 5-e nag., ncnp. u gon. 2012. - 768 c.
http://www.studmedlib.ru/ru/book/ISBN9785970423950.html

5. YuncoH K., Yonkep Ox., MpuHumnbl 1 MeToabl 6GUoxumMunmn 1 MonekynspHoi 6uonorun / -M. :BUHOM. Nabopatopus
3HaHwuin, 2015, - 855c.

https://e.lanbook.com/book/66244#book_name

6. Oumuntpues, A. [. Broxumust [9nekTpoHHbIl pecypc] : YuebHoe nocobue / A. . Oumutpues, E. [0. AMbpocbesa. - M.
: MspaTtenbcko-Toproeas koprnopauus 'Hawkos n K-', 2012. - 168 c.

http://znanium.com/catalog.php?bookinfo=415230

JononHutenbHas nuteparypa:

1. Ecpumos, Cepreit Bnagmmuposuy. MNpocTpaHCTBEHHOE CTPOEHME BMONOrMYECK aKTUBHbIX MEMNTULOB B PACTBOPax 1 B
KOMMNeKCe ¢ MOLENbHOW MEMBPAHOI MO AaHHbIM ABYMEPHbIX MeTOL0B cnekTpockonuu AMP [TekcT: OneKkTpOHHbIi
pecypc] : aBTopedbepar auccepraumm Ha COMCKaHMe y4eHom cTeneHn kaHanaata uanko-MaremMaTmyeckux Hayk :
cneunanbHocTb 01.04.07 - duranka KOHAEHCTPOBAHHOMO cocTosiHus / Ecoumos Ceprein Bnaovmuposuy ; [Kad. obw.
couauku, Jlab. AMP UH-ta dpmankmn KasaH. (Mpusonx.) denep. yH-Ta) .- SnekTpoHHbIe TEKCTOBbIE AaHHble (1 chaiin: 1385
K6aiiT) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa .- bubnnorp.: c. 22-23 (16 HasB.) .- [lOKYMEHT SIBNSIETCS 9NEKTPOHHOI Konue
opurnHana: lMpocTpaHCcTBEHHOE CTPOEHNE BUONOrMYECKN aKTUBHbIX MENTUAOB B PACTBOPAX U B KOMMIEKCE C MOLENbHON
MeM6paHoii Mo AaHHbIM ABYMEPHBIX METOA0B cniekTpockonuu AMP: aBTopedepar amccepTaunmy Ha CoMcKaHmne y4eHom
cTeneHu kaHanaaTa ouanko-maTemMaTmyeckux Hayk: cneumanbHoctb 01.04.07 - domsnka KOHOEHCUPOBAHHOMO COCTOSIHUS/
Ecbumos Cepreit Bnagumnposuy; [Kad. obw. cousnku, Jlab. AMP UH-Tta gonsukn KasaH. (Mpueonx.) denep. yH-1a].--
KasaHb, 2013.-- 23 c., BK/1. 0611.: un.; 21.-- doHaonepxatens HB KasaHckoro Y.

http:/libweb.kpfu.ru/z3950/referat/2013-052.pdf

2. Ycaues, KoHctaHTnH Cepreesud. [pocTpaHCTBEHHOE CTPOEHME aMUNONAO0reHHbIX AB NenTuaoB 1 UX KOMMNEKCOB C
MoJenbHbIMM MeMbpaHamy B pactBopax Metoaamm cnektpockonum AMP [TekcT: anekTpoHHbI pecypc] : aBTopedhepart
JyccepTaumm Ha conmckaHme y4eHom cTeneHu kaHanoarta omsnko-MaTteMaTnyeckmx Hayk : cneuunanbHoctb 01.04.07 -
ou3rKa KOHIEHCUPOBaHHOMO cocTosHUS / YcaueB KoHcTaHTuH Cepreesud ; depnep. roc. aBT. 06pas3oeart. yupexaeHue
BbICL. NPod. obpasoBaHus 'KasaH. (Mpusonx.) penep. yH-T', [Kadp. 0bul. dpnsukn, J1ab. AMP UH-Ta pusmnku] .-
OnekTpoHHble aaHHble (1 doain: 1532 K6) .- (KasaHb, 2013) .- 3arn. ¢ akpaHa.

http://libweb.kpfu.ru/z3950/referat/2013-194.pdf
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpochunb noarotoskun: MegnunHckas ounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C 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 obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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