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Conep:xanue

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

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

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

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

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

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

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

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

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

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

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

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

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

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

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

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanunna 2 u3 11. Bl YHH




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

Iporpammy muctmIuiMHbl paspadorai(a)(u): npodeccop, a.H. (noneHt) WnbsicoB K.A. (kadenpa MequmMHCKON (QU3HKH,
Otnenenue ¢usukn), Kamil.Illyasov@kpfu.ru Xaiipyraunos B.1. ; I[Toasmakos Bragumup MBaHoBUY

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

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

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOHO BIAJIETh pa3ieiaMu (pu3nKku, HEOOXOAUMBIMY ISl PeIeHH s

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH.

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

BSaHMOILCﬁCTBHC DJICKTPOMATrHUTHOI'O U3JIYUCHUS C BEIIECTBOM, IPUHIUIIBI ITOJTyYCHU A AMP CIICKTPOB BBICOKOI'O

paspenicHust, OCHOBHbIC ITOAXO/Abl dHAIN3a MeTabOJIMTHOTO HpO(I)I/UIH OMOJIOrMYECKIX )I(I/II(KOCTGﬁ C MIOMOILII0 METOO0B SAMP
CIICKTPOCKOIINHU,

JloKeH yMeTh:

pabotatsb co criektpamu IMP, uHTeprpeTpoBaTh SKcriepuMeHTaNbHbe SIMP criekTpbl
JlomxeH Bl1afeTh:

HaBBIKAMH paboTHI co criekTpamu MP

JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

MPUMEHATD IOJIYYEHHBIE 3HAHUA Ha ITPAKTHUKE

2. MecTo nucuumauHbl (Moayas) B ctpykrype OIIOII BO

HanHas qucruIuivHa (MOayJib) BKodeHa B pasaen "B1.B.JIB.08.01 ducturuimasl (MOAyM)" OCHOBHOM NMPOoecCHOHANTBHON
ob6pazoBatenbHOl nporpammsbl 03.04.02 "®usuka (MeauiuHckast (pu3nka)" 1 OTHOCUTCS K AUCLHUITIMHAM T10 BBIOOPY YacTh
OIIOIT BO, hopmupyemMoit yuacTHUKaMu 00pa30BaTebHbIX OTHOLIEHHI.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O0beM QUCHUILIHHBI (MOIYJISI) B 3a4€THBHIX € IHHAIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJeHHBIX HAa

KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npenojasaTeieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO01m1ast TPyI0OEMKOCTh AUCIMIUIMHBI COCTaBIsAeT 3 3a4eTHHIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KoHnrakTHast pabota - 43 vaca(oB), B TOM umclie JeKuun - 12 yaca(oB), npakTuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 30 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboThl - 1 yaca(oB).

CamocrositenbHast padoTa - 29 vyaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).

CIJopMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 9K3aMEH BO 2 CEMECTpE.

4. Copep:xanne quCHHILIMHBI (MOIYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HHX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOSTEJbHON PA6OThI 0 AV CHHUILIHHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimunb / Ce- Texmun,Texmmu|lIpakTu-[[Ipaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B 3J. | 4ecKue | Yyeckue |TOpHbBIE |TOpPHbIe | Hasd
¢opme BaHaTHsA,| B 3J. |[pabdoThL,| B 3. pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. |Tema 1. Beenenue B merog SIMP 2 1 0 0 0 2 0 2
3AEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. OcHoBbl SIMP criektpockorny. OCHOBHBIE

2. (m3mepsiemble mapameTpsl IMP cnekTpos 2 1 0 0 0 3 0 2
3 Tema 3. CBA3b CTPYKTYpPBI U CHEKTPAJIbHBIX 2 1 0 0 0 > 0 2
napamerpos SIMP
4. Tema 4. Metoapl iymepHoi SIMP cnekTpockonuu 2 1 0 0 0 3 0 3
5. [Tema 5. buoxumus ria3Mel KpOBU 2 1 0 0 0 2 0 2
6. Tema 6. KonmyecTBeHHble M3MepeHHst METa00IMTOB 2 1 0 0 0 3 0 3
7 Tema 7. CTpyKTypa JUIOIPOTENHOB U METaO0IM3M 2 1 0 0 0 2 0 2
g Tema 8. AMP cniekTpockonus Tia3Mbl KpOBH 2 1 0 0 0 3 0 3
9 Tema 9. Metoasl aHanu3a JIUMONPOTENHOB 2 1 0 0 0 2 0 2

Tema 10. MaremaTuueckue aciekTsl aHanu3a IMP

10. |criekTpoB MeTaboIMTOB. MeTo/ IIIaBHBIX 2 1 0 0 0 3 0 3
KOMIIOHEHT
Tema 11. MeraboHomuKa: riatgopma st

11. |u3ydyeHns TOKCUYHOCTH Ipenapara v (pyHKIMU 2 1 0 0 0 2 0 2
reHa
Tema 12. MeTtaGOHOMHUKA B TOKCHKOJIOTUH

12. |nekapcTBEHHOTO TIpenapara 2 1 0 0 0 3 0 3
MToro 12 0 0 0 30 0 29

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBenenue B metoa AMP

OMMUKCHBIE TEXHOJIOTUH. YTO MOHMMAETCs MO/ OMUKCHBIMU TEXHOJIOTUsAMU. BeileHre B OCHOBBI METO/a SIEPHOTO MarHUTHOTO
pe3oHaHca. KpaTkast HCTOpHSA OTKPHITHSA MeTOAa. Y UeHble, BHECHINE 3HAUYMMBIN BKJIag B pa3Buthe Merona SIMP u pacimumpenue
obunacrei ero npruMeHeHns. OCHOBHBIE 00JIACTH IIPUMEHEHHU ST METO/IOB MArHUTHOTO PE30HAHCA B XMMHU, OMOJIOTHUH U
MenunuHe. M3mepsiemsle napametpsl IMP 1 ux cBs3b ¢ MONEKYJIAPHON CTPYKTYPOIl MOJIEKYIBI.

Tema 2. OcuoBsl IMP cnekrpockonuu. OcHoBHbIe H3MepsieMble mapaMmeTpbl AIMP cnekTpos

SIBneHne MarHuTHOTO pe3oHaHca. [IoHATHE MArHUTHOTO MOMEHTA 1/Ipa, CIIMHOBOT'O YMCia siapa. Slnpa Ha KOTOphIX HAOJIOAAIOT
SIBJICHUE SI/IEPHOTO MarHUTHOTO pe30oHaHca. Pe3oHaHcHas yactota. XuMudeckuil capur. KoHCTaHTa CITMH-CIMHOBOTO
B3auMoeicTBus. [Jumons-aunossHoe B3auMoeiictere. SAnepHsiii acdext OBepxaysepa. Bpemena penakcarmu T1 u T2.
Tema 3. CBA3b CTPYKTYPHI H CHEKTPaAJbLHBIX NapameTpoB AMP

B3anMocBsI3b XMIMUYECKOrO CABUTa CUTHAJIA SIIEPHOTO MATHUTHOTO PE30HAHCA CO CTPYKTYPOi MoJieKyIibl. Tadnuia

XUMHUYECKUX CABUTOB MOJIEKYJISAPHBIX (pparmMeHToB. fAABNeHue saaepHoro agexra OBepxaysepa U ero B3auMoCBsI3b CO
CTPYKTYPOIl MOJIEKYJIbI: MOABMXHOCTBIO MOJIEKYJIbl U PACCTOSTHUEM MEX/y B3aUMOJCHCTBYIOIIMMYU MPOTOHAMY 3TOI MOJIEKYJIbI.

Tema 4. MeTtoas1 ABymepHoii AMP cniekTpockonun

Nudopmanusi, nonyyaemas uz ogHomepHoro criekrpa SIMP 6uomosnexysibl. CJI0KHOCTH BO3HHUKAIOLIME [TPU aHAJIM3E
OJHOMEPHBIX CHEeKTpoB. [IpenMyIriecTBa M HEIOCTATKA MHOTOMEPHBIX CIIEKTPOB HaJl OAHOMEPHBIMU. OCHOBHBIE METOIBI
nsymepHo#t SIMP cniektpockomnuu Takue kak: COSY, NOESY, TOCSY, HSQC, HMBC. Metopoiorust OTHECEHHs CUTHAJIOB
SMP MosieKyJibl HA OCHOBE [IByMEPHBIX CIIEKTPOB.

Tema 5. buoxumus nia3mel KpoBH

UYro Takoe KpoBb U ee pyHKIMK B oprann3me. CoctaB KpoBU: OeNKH (21b0yMUHBI, TIO0YJIHHBI, OeTKU-(EPMEHTI), JTUMU/IB
(XoJlecTeprH, TPUTIMLEPH/IbL, ATOIPOTENHBI, XMJIOMUKPOHBI), OpraHMYecKre He OSJTKOBBIE COeIMHEHM s, HEOPraHUYECKHe COJIH.
[Tna3ma KpoBM U ee (PU3UKO-XUMHUYECKUE CBOMCTBA. KOMIIOHEHTHBIN cOCTaB IJ1a3Mbl KpoBu. HabumoiaeMble KOMITOHEHTHI.
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Tema 6. KosinuecTBeHHBbIE N3MePEeHNsI MeTa0 0JINTOB

Ba3sel naHHBIX 110 MeTabonuTaM venoBeka - Human Metabolome Database (HMDB). UnenTtudukaiiys MmetabonuroB. MeTo bl
M3MEpPEeHUsT HU3KOMOJIEKYJISIPHBIX METAO0IMTOB C MOMOIIBIO criekTpomerpa SIMP:

1. OnHOMEpHBIE U IByMEpHBIe cieKTpbl SIMP

1. IIpMeHeHue Nnoce10BaTENbHOCTH CIIMHOBOIO 9Xa XaHa
3. Ucnonp3oanue nocienopatesibiocty WATER-CPMG
Tema 7. CTpyKTypa JUIONPOTEHHOB H META00JIU3M

JIvnupl 1a3Mel KpoBU M MX (pusnostornyeckast pyHKIMs. JIMMUIHbI npoduib 1 ero cBs3b C UIEMHYECKOi O0JIE3HBIO
cepaua. JIMMOMpPOTENHBI ¥ XONIECTEPUH: ONUCaHe, CTPYKTypa U pyHKIMU. HoMeHk1aTypa 1 KjaccuguKaiys JUIONPOTENHOB:
JIMIIONIPOTENHBI BBICOKOM, Cpe/iHel, HU3KOM U OYeHb HU3KOH MJIOTHOCTH, XMJIOMUKPOHBI. ATOJUIIONPOTEUHBI.

Tema 8. AMP cnekTpockonus mjia3mMbl KpoBHU

TexHuka u3MepeHust JIMNONPOTEeNHOB Ha ciekTpoMeTpe SIMP Bbicokoro paspelieHusi, METOJOJOTMUECKUE ACTIEKTHI.
CyOKJIacchl JTATIOMPOTENHOB OrpeienisseMble B criekTpax IMP. KonndecTBeHHBIN aHAIN3 JTATIOMPOTEHHOBOTO MPOUIIs Ha
ocHoBe crieKTpoB SIMP. TexHoornyeckue Cia0KHOCTU U MPEUMYILIECTBA aHATN3A JIMTIOPOTEMHOB C MOMOIIBIO CIIEKTPOCKOMUU
SIMP.

Tema 9. MeToabl aHANAN3A JUNONPOTENHOB

Merto/b! aHaJIN3a JUNONPOTENHOB IUIa3Mbl KPOBU. XUMUUECKUH aHau3. PepMeHTaTUBHBII aHAIN3, OCHOBAaHHBIN Ha IefiCTBIU
XOJIECTEPUHOKCUIA3bl. DIIEKTPOHHAS MUKPOCKONUA. I'pagueHTHbIi resb-3aekTpodopes. OnpeneneHue
(ppakIMOHHO-MCIIEPCHOTO COCTaBa JTUIMUIHOTO MPOUIs KPOBU METOJOM YJIbTpalleHTpu(yrupoBaHus. AHanu3a
JIMIIONPOTENHOB B IJIa3Me KPOBU METOJOM MaJlOyIJI0BOrO PEHTTEHOBCKOIO pacCesiHUs.

Tema 10. MaTemaTnueckue acnekTol aHaau3a AMP crekTpoB MeTa60uToB. MeTo rJIaBHLIX KOMIIOHEHT

[purorapneHue 06pa3loB JyIsg KoarndecTBeHHOro n3Mepenus SIMP. Anropurmel 06paboTku cniektpoB. Koppekiust 6a3oBoit
JMHUY. BripaBHUBaHME MaccHBa CIIEKTPOB OTHOCHUTENBHO ApyT apyra. [Ipouenypa pa3ouenus criekTpoB Ha (pparMeHThI.
HopmupoBanue mMaciira6a. JlnneiiHoe mpeobpa3oBanue. MeTos ri1aBHbIX KOMIOHEHT. PLS-perpeccus. Beioop mMerona.

Tema 11. Meta6oHoMHKa: miIaTdopmMa I H3y4eHUsA TOKCHYHOCTH Npenapara u (pyHKIMHI reHa

MeraboHomuKa B natogusuosoruy. OnpeneseHre CUCTEMHBIX OMOXUMHUYECKUX MPoQuIel OpraHn3Ma Ha OCHOBE OMHUKCHBIX
TEXHOJIOTHIA: TeHOMMKA, IPOTEOMHKA, MeTaboHOMUKa. [TocT-reHoMHble aHanuTHueckue TexHosoruu (AMP,
Macc-CIIeKTpOMETpu s, ra3oBas XxpoMarorpapus/Macc-ClIeKTpOMETpHU s, BRICOKO3((EKTUBHAS KUIKOCTHAsA XpoMaTorpadus).
buoxumuyeckre U3MeHeHus B TeUeHUE JJTUTEIbHOTO BPEMEHH.

Tema 12. MeTa00HOMHKA B TOKCHKOJIOTHH JIEKAP CTBEHHOI0 Mpenapara

SIMP 1H cniekrpockonust 6uomerpuku. [Ipumenenne SIMP 1H criektpockorniy OMOXHUIKOCTEH, TAKMX Kak MoYa | Tuia3ma
KPOBH, AJIs1 UCCIIeI0BaHUs O0JIe3HEN U TOKCUKOJIOTMYECKUX MpoueccoB. MeTaboHOMUKA B TOKCUKOJIOTHH JIEKAPCTBEHHOTO
npenapara. OrpaHu4YeHusi ¢ TOYKY 3peHusi Beioopa 6uoxunkoctd. MeraboHOMYUKa B (PYHKIIMOHAIBHOM reHOMuUKe. Pasnenenne
KJIACCOB 9KCTIEPUMEHTAIbHBIX KMBOTHBIX Ha OCHOBE SHJIOT€HHBIX 00pa3lOB METaOOIUTOB B X OMOKHUIKOCTSIX.

5. IlepeyeHb y4eOHO-METOIUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrositenbHasi padoTa 00y4JaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HerocpeacTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHAsl padoTa 00yYaIoIMXCs BKIIIOYAET KaK IOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) AUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PaOOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIOIHSIOT 3aIaHKsI, HAITPABJICHHbIC HAa 3aKpEIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBATCS K TEKYLEMY ¥ IPOMEKYTOYHOMY KOHTPOJIIO TI0 JUCLIUILIMHE.

OpraHu3zaiyst CaMOCTOSITENIbHON padOThl 00YYAIOIINXCS perIaMEeHTUPYETCs] HOPMATUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKON JTUTEPATYPOU U 3IEKTPOHHBIMU 00Pa30BaTE/IbHBIMU PECYpPCAMU, BKITIOYAS:

INopstok opraHu3aluK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEILHOCTH 10 00pa30BaTeIbHbIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMaM CrielMaIuTeTa, porpaMmMaM MarkucTparypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOTHI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHUi"

VYcraB ¢eaepallbHOro rocyJapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTeIbHOro yupexaenus "Kazanckuil (IIpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[paBuia BHyTpeHHETo pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTEIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuiil (ITpuBomkckuii) eiepaibHbId YHUBEPCUTET"

SAEKTPOHHBH
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JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/| OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)

POoHJI OLICHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHI;'I, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. POH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OIEHOYHbLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIC CPEACTBA HpOMe)KyTOLIHOIjl aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPECTB COAEPKUTCS CIeAyIoNias HHDOPMAIIHS:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUILIMHE (MOYJIO);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUSI OLIEHKU 10 JUCIUILIMHE (MOJYJIIO);

- OMUCaHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOTO CPEJICTRA;
- KpUTEPHHU OLICHUBAHMSI [JTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNC OLCHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEABbABIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMIHbIX TUIIOB.

DOoH/1 OIIEHOYHBIX CPEACTB O AUCHUILTMHE HaxoauTcs B [IpunokeHnu 1 kK mporpaMMe AUCHUILIMHBL (MOYJIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUIUIMHBL (MOYJISI) TIpEIIOoIaracT u3y4eHne OCHOBHOW M JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOKET OBbITh JIOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOINOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHBIX KPY 1oroBopos ¢
npaBoobJIaaaTes sIMu;

- B Ie4aTHOM BHJe - B Hayuno#t 6ubmmorexke um. H.U. JlobaueBckoro. OOyyalomuecs nojydaioT y4eOHyIo JUTepaTypy Ha
aboHEeMeHTe MO YNTaTeIbcKUM OWJIeTaM B COOTBETCTBHM C MPaBWJIaMU T0J1b30BaHKs HayuHoi GMOIMOTEeKOM.

DIeKTPOHHBIE U3AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OH TOYKM MPU BBEJEHUN 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipy MCoNb30BaHUM MTEUYATHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJDKEeH OBbITh YKOMILIEKTOBAH UMHU M3 pacuera He Menee 0,5 sx3emriuisipa (uist ooyuaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUTAPa) KaKIOro U3 U3JaHUI OCHOBHOM JIMTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOMOIHUTENBHOMN JTUTepaTypsl Ha
KaXJI0ro 00y4aloLIerocsi 3 4ucia JIML, OZHOBPEMEHHO OCBAMBAIOIIMX JaHHYIO AUCLUIUINHY.

[lepeueHb OCHOBHOI M HOTIOJHUTENNBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUSI JUCIIAIUIMHBI (MOJLYJIS), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUAIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMA JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMITTeKToBaHus (oHoB Hayunoit 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AUMBIX JIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

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

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

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

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

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

9. MeToandecKne YKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIIAHBI (MOTyJIsT)

3AE
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JICKOKU

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

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

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

J1ab0paTOpHbIE
paboThI

3ajiaHue MpakKTHIeCKON 1abopaTopHON paboThI

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

TpeboBaHus k 00pasity Juist ciekTpockonuu IMP.

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

3amucsk criekTpos AMP.

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

1. YcraHoButh HeoOxoaumyio temmeparypy oopasua (30C).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9K3aMCH

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

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

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

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

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

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

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

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

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.

KommnbloTepHBIit KJtacc.

Crienmann3npoBaHHas J1adbopaTopusl.

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

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

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

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

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

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

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

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

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

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

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

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

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

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocuis noaroroBku: MennnuHckas GusmKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Pemusos, A. H. MenumHckas u Ouosornyeckas pusuka : yueOHuk / A. H. Pemusos. - 4-e usn. , ucnp. u nepepad. - Mocksa
:I'SOTAP-Menua, 2023. - 656 c. - ISBN 978-5-9704-7498-3. - Tekcr : anekrponHsii // DBC 'KoHcynbTaHT cTyzenTa’ : [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN9785970474983.html (nata o6pamenus: 15.01.2024). - Pexum pocrymna: mo
TIOATIHCKE.

2. Cepree H.A., OcHOBBI KBAHTOBOH TEOPUH AAEPHOTO MarHUTHOTO pe3oHaHca: MoHorpacdus / H.A. Ceprees, [1.C. Pabyimkun
- M.: Jloroc, 2017. - 272 c. - ISBN 978-5-98704-754-5. - Tekcrt: anexktponHslii // 9BC 'Koncynbrant crygenTta': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785987047545.html (nara obpamenus: 15.01.2024). - Pexxum nocryna: mo
IOAITMUCKE.

3. OCHOBBI sIIEPHOTO MarHUTHOTO pe3oHaHca : yyeOHoe nocooue / MLIL. Eecrurnees, A.O. Jlantyiienko, B.B. KocTiokos [u
ap.]. - Mockga : By3osckuii yue6nuk : UTHOPA-M, 2022. - 247 c. - ISBN 978-5-9558-0414-9. - Tekcr : anektpoHHsIid. - URL:
https://znanium.com/catalog/product/1858556 (nara obpamenus:: 15.01.2024). - Pexxum goctyna: no noanucke.

JomnmoJHUTEIbLHAS JUTEpaTypa:

1. CeBepuH E.C. buoxumust: yue6nuk / nog pea. E. C. CeBepuna. - 5-e usp., ucnp. u goin. - M.: I'90TAP-Meaua, 2016. - 768 c.
- ISBN 978-5-9704-3762-9. - Tekct: anekrponnsiii // DBC "KoHcynbTaHT crygenra’ : [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html (nara odpamenus: 15.01.2024). - Pexum noctymna: mo HoAIucKe.

2. Kaparaesa, ®apuna XaiigapoHa. Crekrpockonus SIMP B oprannydeckoit xumuu: yueOHoe rmocodue / @. X. Kag)aTaeBa, B. B.
Knoukos. - Kazanp: Kasanckuit yausepeuter, 2013. - 21. Y. 1: O6mas teopus AMP. Xumuaeckue casuru 'H u 1°C. - 2013. -
129 c. - Tekcr: anekrponnsiit. - URL: https://kpfu.ru/docs/F1780836038/NMR _spectroscopy_1_new.pdf (zata obpamenus:
15.01.2024). - Pexum goctyna: o NOIIHCKE.

3. Epumos, C. B. IIpocTpaHcTBEeHHOE CTpOSHHE OMOJIOTMUECKU AKTUBHBIX MENTHIOB B PACTBOPAX U B KOMILIEKCE C MOJIE/IbHON
MeMOpaHOM IO IAHHBIM JIByMEPHBIX MeTO/I0B criekTpockonuu SIMP : aBropedepar auccepraim Ha COUCKaHUE YUSHOW CTETIeHH
KaHAuAaTa (pU3MKo-MaTeMaTHYecKuX Hayk: crieranbHocTh 01.04.07 - dusuka KoHAEHCTpoBaHHOTO cocTosiHusA / EpumoB
Cepreii Bnagumuposuu ; [Kad. o6m. ¢puzuky, J1ad. AMP Nu-Ta ¢puzuku Kazan. (ITpuBomnk.) denep. yn-ta] .- DnekTpoHHbIE
TekcToBble aaHHble (1 daiin: 1385 Koaiir). - (Kaszans, 2013). - 3ar. ¢ skpana. - budauorp.: ¢. 22-23 (16 Ha3B.) - Tekcr:
anekTpoHHbId. - URL: http://libweb.kpfu.ru/z3950/referat/2013-052.pdf (nata obpamienust: 15.01.2024). - Pexxum gocryma:
OTKPBITHIH.

4. Ycaues, K. C. IIpocTpaHCcTBEHHOE CTPOEHHE aMUJIOMJOTEHHBIX A3 IENTHIOB M X KOMILIEKCOB C MOAIEIbHBIMA MeMOpaHAMH
B pacTBOpax Merozamu criekrpockormu IMP aBTopedepar nuccepranuy Ha CONCKaHUE YIEHOH CTeTIeH! KaHauAaTa
(pusmko-maremarnueckux Hayk: criequanbHOCTh 01.04.07 - pusrka KOHIEHCMPOBAaHHOTO cocTosiHUA / Y caueB KoHcTaHTHH
Cepreesuy; @enep. roc. aBT. 00pa3oBar. yupexaeHue Bbiciil. npod. oopazosanus 'Kazan. (ITpusoik.) denep. yH-1', [Kad. oo,
¢uzuky, JIad. IMP Mn-ta pusuku]. - Dnextponnsie gannsie (1 daiin: 1532 Ko6) .- (Kazans, 2013). - 3arn. ¢ skpana. -Tekcr:
anexTpoHHBIH. - URL: http://libweb.kpfu.ru/z3950/referat/2013-194.pdf (nata oopamenus: 15.01.2024). - Pexxum nocrymna:
OTKPBITHIH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

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

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

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

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

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

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

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