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Mporpammy ancumnanHbl paspaboTan(a)(n) npodpeccop, O.H. (noueHT) Nnbsico K.A. kadbenpa
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1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHMs oucumnamnHbl (Moaynst) "doepHast MarHMTHo-pe3oHaHcHas MetaboHomumka"
SABNSAOTCS NONyYeHNe 3HaHMM 06 OCHOBHbIX MPUHLMMAX COBPEMEHHbIX METOA0NOMMYECKMX NOAX0AaX
AMP ncnonb3yeMbix Ans UccnenoBaHus Metabonnyeckmx npocpuneli GoNormyeckmx XunakocTen.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHasa aucumnnvHa sknoyveHa B pasgen " 51.B.0B.8 ducumnavHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.04.02 duramka n OTHOCUTCS K AUCLMNIMHAM MO BblIOOpy.
OcBauBaetcs Ha 1 kypce, 1 cemecTp.

JaHHas yyebHas aucumunnnHa BkntodeHa B pasgen " 51.B.[0B.8 ducumnnmHbl (Mogynn)" OCHOBHOA
obpasoBaTtenbHol Nnporpammbl 03.04.02 duramka 1 0OTHOCUTCS K AUCLUMNIMHAM MO BblIOOpy.
OcBavBaetcs Ha 1 kypce, 1 cemecTp.

OucumnnvHa "dnepHasi MarHUTHO-pe3oHaHCHasi MeTaboHOMUKA" OTHOCUTCS! K MPOGECCMOHANbHOMY
umkny. OHa MMeeT Kak doyHOaMeHTanbHoe, Tak 1 NpUKIagHoe 3HaYeHne B cUcTeMe
MeauKo-6ronoruyeckoro o6pasoBaHus.

OT1a gmucumnnmHa cesi3aHa co cneagywowmnMm gncumninHamm: cp|/|3|/||<a MarHUTHbIX SIBNIEHUA,
MarHMTHO-pe30HaHCHblE METOObI, 06u.1a9| 6I/IOXI/IMI/I9I, MeoununHa.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuoﬁperaemogl)ﬁomneTeHuuu
OK-1
(0bLekynbTypHbIE CNOCOBHOCTBIO K aBCTPaKTHOMY MbIWIEHNIO, aHANU3y, CUHTE3Y
KOMreTeHuun)
Ol1K-6 CNOCOBHOCTBLIO UCNONb30BaTh 3HAHUS COBPEMEHHbBIX MPOBNEM 1
(NpodheccuoHanbHble HOBEWLWMX OOCTUXEHUA (OUIUKM B HAYYHO-UCCNELOBATENBCKOM
KOMMEeTEHLMN) paboTe
MK-3 CMOCOBHOCTBIO NPUHMMATL y4acTie B pa3paboTke HOBbIX
(npogpeccuoHanbHble METOA0B M METOANYECKMX NMOAXOA0B B HAYYHO-MHHOBALMOHHbIX
KOMMEeTeHLMN) NCCNenoBaHUSX N MHXEHEPHO-TEXHONOTMYECKON AEATENBHOCTN

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

B3aVMOLENCTBME SNEKTPOMArHUTHOrO N3y4eHUs C BEWECTBOM, NPUHLMMbLI nonydeHns AMP
CMEeKTPOB BbICOKOrO pa3peLleHns, OCHOBHbIE NOaX04bl aHann3a MetabonnTHOro npoduns
6uonornyecknx xuaokocter ¢ nomowto metogos AMP crnekTpockonuu,

2. IONXEeH yMeTb:

paboTtaTb co cnektpamu AMP, nitepnpetpoBaTtb akcnepuMmeHTanbHble AMP cnekTpsl
3. OONIXEH BnafeThb:

HaBblkaMu paboTbl co cnekTpamu AMP

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FTOTOBHOCTb:

NPUMEHSATb MNONYyYEHHbIE 3HAHNS HA NPaKTHKe

KETPOHHBH
B_EPCHTET
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Paagen ayoMTOpHOM paboThbl,
N .D.I/II(\:’ILI.I/II'IHVIHbI/ CemecTp cz;gg:;'a X TF(’Z ﬂgg:)l(()ocm TeK\I/('-")-'-:TT) g;‘;PMb'
oRyna Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
Tema 1. BeegeHue B
1. meTon AMP 1 1 1 0 0
Tema 2. OcHosbl AMP
CMEKTPOCKOMUMW.
OCHOBHbIE N3MeEpsSeMble
2. napametpbl AMP 1 2 1 0 2
CMNEeKTPOB
Tema 3. CBa3b
CTPYKTYpbl U
3. CnekTpanbHbIX 1 3 1 0 0
napametpos AMP
Tema 4. MeToqbl
4. |oBymepHon AMP 1 4 1 0 2
crnekTpockonuu
Tema 5. Bnoxmmus
. nna3mbl KPOBU 1 5 1 0 0
Tema 6.
KonunyecteBeHHble
6. n3mepeHus 1 6 1 0 2
mMeTabonmToB
Tema 7. CTpykTypa
7. [MMNONpPOTENHOB 1 1 7 1 0 0
mMeTabonnam
Tema 8. SIMP KoHTponbHas
8. |[cnekTpockonus nnasmbl 1 8 1 0 2 paboTta
KpOoBU
Tema 9. MeTonbl
9. |aHannaa 1 9 1 0 0
NMNONPOTENHOB

KETPOHHBH
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Buabl n yachbl
Pasnen ayauTopHon paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume oMb
N 'D'“Kn%"nmrbl/ Cemectp cemecTpa (B yacax) ‘{( ompﬁmp
Y NMek I/MI'IpaKTW-lecm/leJ1a60pa1'op|-||,|e
. 3aHATUA pa6oTbi

Tema 10.

Martematunyeckue

acnekTbl aHann3a AMP
10. CNEeKTPOB MeTaBoNMTOB. 1 10 1 0 2

MeTon rnaBHbIX

KOMMOHEHT

Tema 11.

MeTtaboHoMuka:

nnatdpopma ons
1. N3y4EeHUS TOKCUYHOCTM 1 " 1 0 0

npenaparta un yHKL1n

reHa

Tema 12.

MeTtaboHoMuka B
12.|Tokcukonorum 1 12 1 0 5

NeKapCTBEHHOIO

npenapara

Tema . NTorosas Zauor

doopMa KOHTpONA

NTtoro 12 0 12

4.2 CopepxaHue ONCLUMIUHDI

Tema 1. BeepeHue B metog AMP

NeKuunoHHoe 3aHsitne (1 yaca(os)):

OMukcHble TexHonorun. BepgeHune B ocHoBbl MeToaa SIMP. KpaTtkasa uctopms metona.

Tema 2. OcHoBbl AMP cnekTpockonuu. OCHOBHble n3MepsiemMbie napameTpbl AMP cnekTpoB
nekumnoHHoe 3aHsitne (1 yaca(os)):

SiBneHvne MarHMTHOro pesoHaHca. lNoHaTne MarHMTHOro MomMeHTa aapa. PesoHaHcHas yacrtoTa.
Xumunyeckunin cosur. KoHctaHTa cnnMH-CNMHOBOro B3anmoaenctems. unonb-gunonbHoe
B3ammogencTeune. AnepHoln acpcpektT Osepxaysepa. Bpemena penakcaumm T1 n T2.

naboparopHasi pabora (2 yaca(oB)):

MpurotoBneHune obpasua ans AMP aHanusa, Ha npumepe aunentuaa. PacyeTt HaBecku n
KOHLEeHTpauun ons ctaHgapTtHoin AMP amnynbl 5MM 06beMoM 600MKN UCXOAS U3 3HAHUS
MonekynsapHom maccoel nentunga. Pactoputens D20 10%, H20 90%.

Tema 3. CBA3b CTPYKTYpbl U crieKTpanbHbIX napametTpos AMP
JNeKunoHHoe 3aHsitne (1 yaca(os)):

B3anMoCBsI3b XMMNYECKOro COBUra U CTPYKTypbl. Tabnmua XMMNYecknx COBMIroB MONEKYNSIPHbIX
doparmeHTOB. B3anmocss3b Benn4mHbl saepHoro adpdgoekta Oepxayasepa Co CTPYKTYPOM.

Tema 4. Metoabl asymepHoun AMP cnekTpockonum

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble MeToabl AByMepHon AMP cnekTpockonun takme kak: COSY, TOCSY, HSQC, HMBC
naboparopHas pabora (2 yaca(oB)):

3HaKOMCTBO C YCTPOMCTBOM M OCHOBHbIMU y3namun AMP cnektpomeTtpa Bruker Avance Il 600.
HacTtpoiika cnekTpomeTpa: HacTpoiika 0AHOPOLHOCTM MarHUTHOro Nonsi, BOBOTHOCTU pe3oHaTopa,
CUCTEMBI CTabMNN3aumnmn N3MEPEHWNIA, perynnpoBka TemMnepartypbl. 3anncb 0AHOMEPHbIX CNEKTPOB
AMP.

Tema 5. Buoxnmus nnasmbl KpoBMU

KETPOHHBH
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nekumnoHHoe 3aHsitne (1 yaca(os)):

dn3NKO-XMMMYECKNE CBOMCTBA NNa3Mbl KpoBWu. KOMMOHEHTHBIN cocTaB nnasmbl KpoBW.
HabntonaeMble KOMMOHEHTDI.

Tema 6. KonnuectBeHHble U3MepeHNUs MeTabonuToB
JNeKunoHHoe 3aHsitne (1 yaca(os)):

MeToabl n3MepPEHNs HN3KOMONEKYNSPHbIX MeTabonnTos: 1. NpuMeHeHre nocnenoBaTenbHOCTU
CNUHOBOro 3xa XaHa 2. icnonb3oBaHne OenpoTeNHN3NPoBaHHOM nnasmbl 3. icnonb3oBaHne
nocnegosatensHoctn WATER-CPMG

naboparopHas pabora (2 4aca(oB)):

3anucb OByMEPHbIX rOMOSIAEPHbIX KOppensumoHHbix crnektpos AMP: COSY, TOCSY.
Tema 7. CTpyKTypa nMnonpoTeMHoB U metabonusm

JNeKLMoHHoe 3aHsiTue (1 Haca(os)):

Nunnabl n nwemmyeckas 6onesHb cepaua. JIMnonpoTenHbl: onucaHmne, CTPyKTypa 1 goyHKLMK.
HomeHknaTypa n knaccugoumkaums niMnonpoTenHoB. ANoMNONpPOTENHBI.

Tema 8. AMP cnekTpockonusi nnasmbl KpOBU
NeKuunoHHoe 3aHsitne (1 yaca(os)):

N3mepeHne nunonpotenHos. Cybknaccol nunonpoTenHoB onpeaensiemble AMP. MNpenmMywectea
aHanusa nMnonpoTENHOB C MOMOLbIO cnekTpockonun AMP.

naboparopHasi pabora (2 4aca(oB)):

3anucb ABYMEPHbIX reTeposifAepHbIX KoppensaunoHHbix cnektpos AMP: HSQC, HMBC.
Tema 9. MeToabl aHanuM3a NnUNonNpoTenHoB

neKkuunoHHoe 3aHsitne (1 yaca(os)):

MeTtonbl aHanM3a nMnonpoTeNHOB. XMMUYECKNIA aHaNn3. SNeKTPOHHAs MUKPOCKONUS. [ paaneHTHbIN
renb-anekTpogopes.

Tema 10. Marematnyeckue acnektbl aHanu3sa AMP cnektpoB metabonutoB. MeTon, rnaBHbIX
KOMMOHEHT

nekumoHHoe 3aHsitTne (1 yaca(os)):

MpurotaBneHne 06pasuoB aAns KONMYECTBEHHOrO namepeHuns AMP. Anropntmbl 06paboTku
cnekTpoB. Koppekuns 6a30Boi NMHUW. BbipaBHMBaHME MaccuBa CneKTPOB OTHOCUMTENBHO Apyr
npyra. Mpouenypa pasbueHns cnekTpos Ha doparmMeHTbl. HopmmnposaHme macwraba. JinHeliHoe
npeobpasoBaHne. Meton rnaBHbix KOMNOHEHT. PLS-perpeccus. Boibop meTona.

naboparopHas pabora (2 4aca(oB)):

3HakoMCTBO € nporpammont Sparky ansg aHannaa cnkektpos AMP. OCHOBHble KOMaHAbI.
lNepekoamposaHue cnekTpos n3 gpopmata AMP cnektpometpa Bruker B gopopmar nporpammel
Sparky.

Tema 11. MeTtaboHOMuMKa: NnatcpopMa AN U3y4YeHUA TOKCUYHOCTU nNpenapara u oyHKLUU
reHa

NeKunoHHoe 3aHsitne (1 yaca(os)):

MeTtaboHoMuka B natodomananoruun. MNocT-reHoMHble aHanuTu4ecene TexHonorun. broxmmmyeckme
N3MEHEHNS B TEYEHME LINTENbHOrO BPEMEHM.

Tema 12. MeTabOHOMMKA B TOKCMKOJIONMM JIEKAPCTBEHHOr0 Npenapara
NeKLuMoHHoe 3aHsiTue (1 4aca(os)):

AMP 1H cnektpockonusi buomeTpukn. MetaboHomrka B TOKCUKONOTM NIEKApPCTBEHHOMO npenapara.
MeTaboHoMMKa B OYHKLMOHANIbHO reHOMKKE.

naboparopHasi paborta (2 4aca(oB)):

AHanuna cnektpos AMP 1H, COSY, TOCSY, HSQC, HMBC. OTHeceHne cnekTpoB nccnegyemoro
nentnga

4.3 CTpyKTypa 1 copgepXaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNISA)
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

nOns

Tema 2. OcHoBbl AMP aiMfeCJS;'Te"bHoro
CMEKTPOCKOMMUMW. y

npennaraetcs
OcCHOBHble n3MepsieMble .
2. napametpbl AMP 1 2 |pabota Huko 8 YCTHbIV onpoc

tOkapanHeHa
NekTpoB
cnekTpo MeTabonoMukcHble
TexHukn AMP n
maTe

Ins
CaMOCTOSATENBHOIP
N3y4eHns
Tema 4. MeToab! npennaraertcs
4. |onBymepHon AMP 1 4  |pabota Huko 8 YCTHbIN onpoc
CrekTpocKonun tOkapanHeHa
MeTabonoMmKCHble
TexHukn AMP n
maTe

Ons
CaMOCTOSAATENbHOIP
N3y4YeHns
npegnaraeTcs
rnaBa U3 KHUTK 8 YCTHbIA onpoc
LIPOPROTEINS
? ROLE IN
HEALTH AND
DISEASES

ns
CaMOCTOATENbHOMP
N3yyeHuns
npeanaraeTcs
rnasa M3 KHUM 6 YCTHbI onpoc
Tema 8. AMP LIPOPROTEINS
8. |[cnekTpockonusa nnasmol 1 8 2 ROLE IN
KpoBK HEALTH AND
DISEASES

NOAroToBKa K
KOHTPONbHOMN 2
paboTe

Lns

CaMOCTOATENbHOP
Tema 10. V3yuEHIS
npegnaraeTcs
1 10 |cTaTbs Mika 8 YCTHbI onpoc
Ala-Korpela, The
inherent
accuracy of 1H
NMR

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 6.
6 KonnyectBeHHble 1 6
N3MepeHuns
meTabonuTos

KOHTPO/NbHas
paboTta

MaTtemartunyeckume

10 acnekTbl aHann3a AMP
‘lcnekTpoB MeTabonnTos.

MeTon rnaBHbIX

KOMMNOHEHT

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Pasnen CemecTp Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;g:g;
AdvcumnnuHbl cemecTtpa paboTbl (B yacax) pa6oTb
CTYyAOEeHTOB
nOns
CamoCTOoATENbHOIP
Tema 12. N3yyeHus
MeTaboHomumka B npennaraetcs
12.|ToKCrkonormum 1 12 |rnaBa 13 KHUMM 8 YCTHbIN onpoc
nekapCcTBEHHOro Magnetic
npenapara Resonance
Spectroscopy,
noa penak
Ntoro 48

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

JNleKUMOHHbIE 1 NPaKTUYECKMe 3aHSATUS NPOBOASTCS C UCMONb30BaHNEM MYIbTUMEANAHOMO
KoMnekca, MO3BONSIOWEro HarnsaaHo nonyyatb CTyAeHTaM BCo He06X0aAMMY0 MHGIOPMALIMIO.
3aHATUS NPOBOAATCS B MHTEPAKTMBHOM hopMe, NO3BONSAIOWE CTyIeHTaM Nyylue ycBamBaTb
matepuan. B nekumsx yoeneHo 6onblioe BHUMaHVe pa3bopy KOHKPETHbBIX CUTyauuidi BOSMOXHbIX ONS
peanbHbIX KPUCTaNIMYecKnx BewecTs. KayectBo obyyeHns oCTMraeTcs 3a c4eT MCnonb30BaHuUs
cnenyowmx doopm y4ebHoin paboTbl: nekumm (Mcnonb3oBaHne NpobneMHbix cuTyaumii, pasbop
KOHKPETHbIX CUTyauuii), camoctosTenbHasa paboTa ctyaeHTa (BbIMONHEHNE NHAVBUOYANbHBIX
JOMallHMX 3a4aHnNin), KOHCYNbTauun.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeneHune B metog AMP
Tema 2. OcHoBbl AMP cnekTpockonuu. OCHOBHble n3MepsieMbie napameTpbl AMP cnekTpos
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

Kakue sBnabl AMP cnekTpoB npennaraetcs NCNonb30oBaTthb, 1 B KAKUX CRyYasx OHN NPUMEHSOTCA?
Kakue Bnabl cnektpockonun, kpome AMP, npumeHsitoTca B n3ydeHumn metabonunto? Mx
ocobeHHocTn? Kakme metonbl AIMP nprMeHsaoTcs ans ynpoleHns cnektpos? Kakue npenmywecTsa
HaeT penakcaumoHHas moandukaumns nmnynbcHon AMP nocnepnosatensHoOCTU?

Tema 3. CBA3b CTPYKTYpbl U cNeKTpanbHbiX napameTpos AMP
Tema 4. Metoabl asymepHon AMP cnekTpockonum
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

KakoBbl 0COBEHHOCTU AMArHOCTUKM UCcnenoBaHns 6onesHun AnbureVlMepa? Tokcukonornyeckas
Modesib nccnenosaHus. MOHI/ITOpVIHF pas3BnTnA 3aboneBaHus.

Tema 5. Buoxumunsa nnaambl KPOBU
Tema 6. KonnuectBeHHble U3MepeHUsi MeTabonuTos
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

N3 kakux OCHOBHbIX MONEKYN COCTOUT nnnonpoTenH? Kakosbl CTPykTypHble ocobeHHocTn? Kakne
CTPYKTYPHbIE 3IEMEHTbI MPUCYTCTBYIOT HA NOBEPXHOCTU INNOPOTENHA?

Tema 7. CTpyKTypa nMnonpoTeMHoB U metabonuam
Tema 8. IMP cnekTpockonusa nnasmbl KpoOBU
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
KoHTponbHas paboTa no nporiaeHbIM TeMam.

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:
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Yro Takoe nunuabl? Kakas ocHoBHas knaccugpukaums nunuaos? Kakme gpaktopbl pycka
cepleyHo-cocyaucTbix 3aboneBaHuin? JInnonpoTenHbl, XoNecTEPON 1 aTepoCKNepos.

Tema 9. MeToabl aHanu3a NMNONPOTEMHOB

Tema 10. Marematnyeckume acnektbl aHann3sa AMP cnekTpoB metabonutoB. MeTopn, rnaBHbIX
KOMMOHEHT

YCTHbI 0Npoc , NpYMepHble BONPOCHI:

Kakas npegnaraercs knaccugomkaumsa onsg nunonpotenHos? [NpeBbilweHn KOHLEHTPaLMN Kakux
NMNONPOTENHOB BELET K PUCKY NOSIBNEHUSI aTepockneposa? Kak Bbl MOHSAN MO, UCNONb30BaHHY!H,
L5 KONNYECTBEHHOrO U3MEPEHNS NTMNUAHOMO NPOGOUNS KPOBU?

Tema 11. MetaboHOoMuUKa: nnatchopMa ONs U3y4eHU TOKCUYHOCTU nNpenapara u PyHKLUUN reHa

Tema 12. MeTab0HOMMKa B TOKCUKONOrMU NNeKapCTBEHHOrO Npenapara
YCTHbI ONpOoC , NPUMEpPHbIEe BOMPOCHI:

Kakum obpasom npepnaraetcs Habnooatb sHepruTnyecknii Metabonmam moara? Kak MoOXHO
HabnooaTb MeTabonnmyeckoe B3aMMoOencTBme Mexay acTpountTamMm n HeiipoHamn? Kakoin meton
npennaraeTcsa ong ynydweHns 4yBctesutenbHoctTy curHana AMP 13C?

Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
MpvMep BONPOCOOB AJ18 3a4eTa:

Bunert 1.
1) OcHoBbl AMP cnekTpockonuu. OcHOBHblE n3MepsieMble napameTpbl AMP cnekTpos.
2) Yto Takoe nunuabl. Kakas oCHOBHas knaccmgoukaums nunmaoos.

Bunet 2

1) SlBNeHne marHMTHOro pesoHaHca. Pe3oHaHcHas YacTtoTta. Xummudeckuin caosur. KoHcTaHTa
CMNH-CNUHOBOrr0 B3anMoOeNCTBUS.

2) CTpykTypHble 0cobeHHOCTM nunonpoTenHoB. OCHOBHbIX MONEKY bl BXOASIWME B COCTaB
NMNONPOTENHOB.
Bunet 3

1) Anroputmbl 06paboTku cnekTpoB. Koppekuus 6a3oBoi nnHun. BeipaBHMBaHME MaccuBa CneKTpoB
OTHOCMTenbHO Apyr apyra. Mpouenypa pa3breHunsi cnekTpoB Ha oparMeHThI.

2) MeTtaboHOMMKa B TOKCMKOJMIOTMM NEKapCcTBEHHOMO Npenapara.

7.1. OcHOoBHas nuTeparypa:
Buoxumns, 'mpopaxosny, Buktop Nocndposuny; moparHoeny, AHTOH Buktoposuny, 2012r.

Cnextpockonua AMP B opraHunyeckon xumumn, Kapartaesa, @apunga XangaposHa;Kno4kos,
Bnaoumnp Bacunbesuy, 2013r.

1. OCHOBbI MONEKynsipHOW amarHocTuku. MeTtabonomumka [OnekTpoHHbIn pecypc] : y4ebHuk / Epwos
lO.A. - M. : TOOTAP-Meana, 2016.

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

2. Brnoxmmus: yuebHuk / Mop pen. E.C. CesepuHa. 5-e naga., ncnp. u gon. 2012. - 768 c.
http://www.studmedlib.ru/ru/book/ISBN9785970423950.html

3. YuncoH K., Yonkep OX., MNpuHUmMnbl 1 MeToAbl HUOXMUM 1 MONEKYNAPHOM Buonorum / -M.
:BMIHOM. NNabopatopusi 3HaHwuiA, 2015, - 855c.

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

4. Oumntpues, A. [1. Buoxmmmsa [9nekTpoHHbIA pecypc] : YuebHoe nocobue / A. [. Oumntpues, E.

L. AmbpocbeBa. - M. : UapaTtenbcko-Toproeas kopnopauus 'Oawkos n K-', 2012. - 168 c.
http://znanium.com/catalog.php?bookinfo=415230
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7.2. JlononHuTenbHasa nuteparypa:

MpocTpaHCTBEHHOE CTPOEHMNE BMONOrMYECKM aKTMBHbBIX NENTUOOB B PACTBOPAX M B KOMMEKCE C
MOeNbHON MeMOPaHO NO AaHHbIM ABYMEPHbIX METOA0B cnekTpockonun AMP, Ecdommos, Cepreit
Bnanvmunposuy, 2013r.

[MpocTpaHCTBEHHOE CTPOEHNE aMUNONAOrEHHbIX A? NENTUAOB U UX KOMMIEKCOB C MOAENbHbBIMA
MembpaHamu B pactBopax Metoaamu cnektpockonum SIMP, Ycaues, KoHcTaHTuH Cepreesuny, 2013r.

1. 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
http://rsc.anu.edu.au/~go/lectures/CHEM3204/Keeler_chapters.pdf

7.3. UHTEepHeT-pecypcChbl:

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

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/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune oncumnanHbl "JoepHas MarHUTHO-pe3oHaHcHas MetaboHoMuka" npegnonaraet
NCMONb30BaHNe Creayowwero MaTepunanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUpPOBaHHbIX MHXEHEPHbIX CUCTEM C €AUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbIMX CPpeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobor Bnaeo n ayamo
NHdpopMauunK, NONyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLums
MyNbTUMEOMAHON ayaNTOPUM COCTOUT N3: MyNbTUMEONMNHOro NPoeKTopa, aBToMaTn3npoBaHHOro
MPOEKUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYAOLWeEen Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepPCOHaNbHbI KOMMbIOTEP
(C TexHU4ecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noaknoyeHms: USB,audio, HDMI. iHTepakTnBHas TpnbyHa npenonasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. Npenonasatenb UMeeT BO3MOXHOCTb NErko
yrnpasnsiTb BCE CUCTEMOW, HE OTX0AS OT TPUOYHbI, YTO MO3BONSIET NPOBOANTL NEKLUKN, MPAKTUYECKUNE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM 1 Opyrve BUAbl ayAUTOPHON Harpy3Kku
oby4varowmxcs B yooOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B Npouecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopmust Takxke oCcHaleHa WMpOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIN CTO, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYMN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHON KOMMboTepHON ceTn KDY n
Haxo4sTCs B €4MHOM OOMEHe.
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTtukamm He Huxe Intel Cre i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerus: USB,audi, HDMI. NHTepakTnBHas TpnbyHa npenonasartens aBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuio 03.04.02 "®unaunka" n marncrepckoi nporpamme MegumumHckas ousuka .
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