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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 ancumnanHbl "Macc-cnekTpoMeTpust B aHanmae opraHnyecknx coeanHeruin”; 04.04.01 "Xumuma".

Mporpammy oucumnnnHel paspaboTan(a)(m) DoueHT, K.H. (aoueHT) MapugpasHos A.P. (Kadeapa aHanMTn4eckoin Xxmmmu,
Xummyeckuin nHctutyT um. A.M. Bytneposa), Airat.Garifzyanov@kpfu.ru ; Pu3saHoB Vinboap Xammoosuy

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-3 FOTOBHOCTbIO K CAMOPa3BUTUIO, camopeann3aunm, UCronb30BaHUI0 TBOPHECKOro
noTeHumnana
OrK-1 CNOCOBHOCTBLIO MCMONBb30BATL N PA3BMBATb TEOPETUHECKME OCHOBbI TPAAULNOHHBIX U

HOBbIX Pa34EeNOB XMMUK MPU PELLEHUN NPOGECCUOHANBHBIX 3a4ad

NnK-2 BnafLeHueM TEOPUEN 1 HaBblKaMy NMPaKTUYeCKoin paboTbl B M3bpaHHoh obnactu
XVMUW

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

TeopeTnyeckme OCHOBbI MacC-CNeKTPOMETPUM, METOABI MOHM3ALIMN ra3000pa3HbIX, XXUOKMX U TBEPALIX MATEPVANOB.
JonxeH ymeTb:

aHann3npoBaTb Macc-CnekTpbl peanbHbIX 06 bEKTOB

HonxeH Bnagetb:

HaBblkamn NPYMEHEHMNS MaCC-CMEeKTPOCKOMMM 4N NAEHTUUKALMN OPraHNYeCcKmMX COeAMHEHWIA

LonxeH neMoOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

MCMonb30BaTh Macc-CNeEKTPOCKOMMYECKNE AaHHble NpY aHanM3e peanbHblX 06EKTOB

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHasa aucumnnuHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.7 OucumnnuHbl (Mogynn)" OCHOBHON NPOtheCCUOHANbHOW
obpaszosatenbHoi nporpammel 04.04.01 "Xummust (MeToabl aHANUTUHECKOW XUMIUW)" 1 OTHOCUTCS K AUCLIMIIHAM MO
BblOOpY.

OcBauvBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

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

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTuyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 44 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTpeE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oucumniauHbl / UX TPYyAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Beenenue. NoBeneHue
3apPSXEHHbIX YacTuy, B
1.|anekTpn4eckom 1 MarHMTHOM Mone.

2AE
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WcTopus cosnmaHns Macc-cnekTpoMeTpum.

2 2 2 0 8

- DAEKTPO
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl oucumnnnHbl / MX TPYAO0EMKOCTb CamocTtosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUSA paboTbl
Tema 2. bnok-cxembl
2.[macc-cnektpometpoB. OCHOBHbIE 2 2 4 0 8
y3nbl.
3.|Tema 3. VICTOYHWKM MOHOB 2 2 4 0 8
Tema 4. Macc-ananusatopsl 1
4| netexTopsi 2 2 4 0 8
Tema 5.
5. XpomaTo-mMacc-CnekTpoMeTpus 2 2 4 0 12
Ntoro 10 18 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBepeHue. NoBepeHue 3apsiXeHHbIX 4YaCcTul, B 31IeKTpu4eCKoMm n MarHUTHOM none. MCTOpVISI co3npgaHunsa
Macc-CneKTpoMeTpuun.

3apﬂ)KeHHbIe 4acCTuubl B 3JIEKTPNYECKOM N MarHMTHOM norne. I'IonyquVle MOHHbIX MY4YKOB. Macc—cneKTp Kak rpagouk
OTHOCWUTENbHOW MHTEHCUBHOCTM MOHHOIO TOKa OT M/z. |/|CTOpI/Iﬂ CcOo340aHnsA MaccC-CrnekTpoMeTpun. MeTponormquKme
XapakTepucTnkmn Macc-CnekTpoMeTpun.

Mac-€9cnekTpoMeTprs BbICOKOrO paspelleHuns, € TaHOeMHas Macc-@CnekTpoMeTpus,
Macc-€CrnekTpoOMeTpUs Ha OTKPLITOM BO3ayxe .9/30ToNHas Macc-€9CnekTpoMeTpus.
Tema 2. Bnok-cxeMbl Macc-crnekTpoMeTpoB. OCHOBHbIE Y3/bl.

Cuctema BBoja obpasua. bannoH Hanycka. MNpsmoii BBoA. MeMbpaHHbIli BBOL.

Tema 3. UCTOYHMKM NOHOB

cnocobbl MOHM3ALMN OPraHNYecKnx BellecTs. Knaccugukaums MeTo0B MOHM3AUMKN. €MeToobl MOHU3aLUWKW BELECTB B
rasoobpasHoOM COCTOSIHUM.

MOHI/I3aLI.VI$I 3JIEKTPOHHbIM yOapoM. XuMunyeckas NOHU3aUns. [Nonesas MOoHM3auuns. VlOHVI3aLI,VI$I aNieKTpopacnblieHNneM.
Xummyeckas noHmsaums n goToMoHn3aums npum atMocqepHOM gasneHnn. MaTpmyHo-akTMBMPOBaHHasA nasepHas
necopbums/MoHn3aumns e

Tema 4. Macc-aHanu3aropbl U OeTEKTOpbI

MarHuTHBI CEKTOPHbIA Macc-CNeKTPOMETP. DNeKTpocTaTnieckmin aHannsartop. [ByxdoKyCHbIA CEKTOPHbIA Macc-
cnekTpomeTp. Macc-cnekTpoMeTpus Beicokoro paspeleHus, MCBP. Macc-cnektpomeTpust ¢ npeobpasoBaHmsimm
®dypbe. KBagpynonbHolii aHannsatop. VMioHHas nosywka. BpemanponetHoii aHanusartop. [JetekTnposaHme NOHOB.

Tema 5. XpomaTto-macc-CreKTpoMeTpus

XpomaTtomacc-9crnekTpomeTpusi. Cuctembl BBOAA Npobbl B MACC-CNEKTPOMETP AJiS ra30BOM M XUAKOCTHOM
xpomarorpadomu. XKnakoctHas xpomaTorpadums?macc-cnekTpomeTpus. JIeHTo4HbIA TpaHcnopTep. [Mpsamoii BBog
xuakocTu. MoTok yacTuu. TepmopacnbineHue.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEe/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBamBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUuuninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTeTa, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

am PAEKTPOHHBH
Crpanuua 5 13 10. Bl YHHBEPCHTET
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

DOHI OLIEHOYHbIX CPeaCTB Mo AUCUMNIUHE (MOOYMI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha MPOBEPKY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPedCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaunm.

B dpoHIe oueHOYHbIX CPeaCcTB COAEePXUTCS cneayiolas UHgpopMaums:

- COOTBETCTBME KOMMNETEHLUIA MNaHMPYEMBIM pedynbTatamM 06y4eHuUs Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLIEHKM MO AUCUUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NpUMeHeHWs U NpoLeaypbl OLEeHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- cooepxaHune OUueHO4YHbIX CpencTB, BKNKO4Yas TpeGOBava, npenbsaBnseMbie K OEenCcTBUAM 06y‘-laIOLI.I,I/IXC$I,
OEMOHCTpUpyemMbIM pe3ynbtaTtaMm, 3anaHnsa pas3indHblX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW A1 OCBOEHUSA OUCLUMANHBI (MOLYNSA)
OcBoeHWe ancLMnNnHBI (MOoYNs) npeanonaraeT n3y4yeHne OCHOBHOM 1 OONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByyaloWUMCs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BUE - YEPE3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKktoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0DYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cUcTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpn MCNONb30BaHMK NeYaTHbIX M30aHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENLHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs 3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALLMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS1 BUCLUMNMNHBI (MOOYNs)

American Society for Mass Spectrometry - https://www.asma.org/
JOURNAL OF MASS SPECTROMETRY - http://www.wiley.com/legacy/wileychi/ms/articles/jms_intres.pdf
Bcepoccuiickoe Macc-cnektpoMmeTpunyeckoe ObwecTso - http://www.vmso.ru/

XypHan Bcepoccuiickoro macc-cnektpomeTpudeckoro obwectsa ?MACC-CMNEKTPOMETPUA? -
http://mass-spektrometria.ru/

Poccuicknin xummko-aHanutnyeckmin noptan - http://www.anchem.ru/literature/books/03.asp
Cant o xumnn. Macc-cnektpomeTtpus. - hitp://www.xumuk.ru/encyklopedia/2448.html

9. MeTtoauyeckue ykasaHusi onsi 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
O6wwue MeToamnyeckue pekomMeHaaumm

CrpaHnua 6 13 10.
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MN3yyeHne ancumnnnHel cneoyet HauymMHatb ¢ npopaboTky paboyei nporpamMmel, yaenss ocoboe BHMMaHNe Lensm 1
3ajadam, CTPYKType 1 conepXxaHuto Kypca. HenocpeacTBeHHO Ang NOArOTOBKY K TEKYLLEMY KOHTPONO cnenyet
MCNONb30BaTh KPaTkMA KOHCMNEKT NEKUMWIA, KOTOPbLIA COOEPXUT peKOMeHaaLUnm No Teopun 1 Matepuany npeawecTsyowmx
y4yebHbIX KypCcoB, HEOBX0AMMbIX A5 YCBOEHUS HOBOro Matepuana. O3HaKkoM/IEHNE C HUM PEKOMEHOyeTCs
HenocpenCcTBEHHO Nepen Kaxaow nekumner ons obneryeHns ee yCBOEHNS 1 3anoMnHaHNs HOBOro Matepuana. ®oHabl
OLIEHOYHbIX CPeACTB, BK/OYatoLWmMe BONPOChl K CAMOCTOATENbHOW paboTe, TecTbl, 6uneTbl KOHTPONbHOM paboTbl U 3a4eTa,
BK/ItO4eHbl B coctaB YMK gucuvnnmHbi.

MeTonon4eckue ykasaHusi no paboTe ¢ KOHCNEKTOM NeKLuii

PekomeHyeTcs npocMaTprBaTth KOHCNEKT NeKUMK cpasy Nocne 3aHATUR, oTMedYas MaTepuan 1 Bonpochl, Boi3BaBline
3aTpyOHeHus ans noHuMaHus. [ns oTBETOB HA HUX PEKOMEHOYEeTCS UCMOb30BaTh PEKOMEHOYEMYI0 NMTepaTypy U
CCbINKW Ha VIHTEPHET-UCTOYHMKM, NaHHbIe B aHHOTaUUM K Kaxaon nekuun. Ons ynydweHuns sanoMuHaHns matepuana
peKkoMeHayeTCs COOTHECTM 3anncy KOHCNeKTa Nekumn ¢ npeseHTaunsmn. Cnemnyet perynsipHo NoBTOPSTb NPOVAEHHbIN
maTtepvan, ocobeHHO B NpennBepun TeKyllero KOHTPons (YCTHOro onpoca, TeCTUPOBaHUs, KOHTPONbHOW paboTsl). Ecnu
CaMOCTOSITENIbHO B NIEKLUMOHHOM MaTepuane pasobpaTbCsi He yaanoch, cneayeTt YeTKo CGROPMyNMpPOoBaTh BOMPOCH! 1
06patuTbCs 3a pasbsCHEHMSIMU K MPenoaaBaTtento Ha KOHCYNbTauum unmn 6nuxaiiein nekumm. Takxe Heo6XoauMo
KOHTPONMPOBATh YCBOEHME NPONAEHHOro MaTeprana no KOHTPONbHbLIM BOMPOCaM K NnekuusM. He pekomeHayeTcs
NoNb30BaTbCA KOHCMEKTaMU NeKLUWiA, COCTAaBNEeHHbIMM OPYrMMIX CTyAeHTaMmn, 0COBEHHO eCnN OHW OTHOCSTCS K ApYroMy
rooy. 9710 CHMXaeT ycBoeHWe MaTepuana u ero noHuMaxue. MNpu HeobxoAMMOCTM B KOHCMNEKThI IEKLIMA MOXHO BK/OYaTb
cnaingpbl NpeseHTaUuii U pa3gatodHble MaTtepuansl, 0AHAKO UX crnedyeT OOMNONHATL MOSICHEHUSIMU, BbINONHAEMbIMM Ha
nonsx. Kateropnieckn He pekoMeHIyeTcs NCMoMb30BaTh Kak KOHCMEKTbl YMEHbIIEHHbIE KOMWK rNas y4ebHMKOB, B TOM
ymcne, U3 PeKOMeHO0BaHHOM NUTepaTyphbl, MOCKONbKY OHU He cniedytoT B MONHOW Mepe Norke NporpamMmbl Kypca 1 4acTo
JatoT CBelleHNsl Ha PasnM4YHOM YPOBHE 0O bSICHEHUS U feTannaauun.

MeToamnyeckne yKa3aHus no nogrotoeke K KOHTpOJ'IbHOI7I pa60Te.

PeKOMeH,EI,yeTCSI Hapsaay ¢ NPOCMOTPOM KOHCMNEKTa nexkumi npuenedyb NHTEPHET-PeCypChbl K bonee netanbHOMY
O3HAaKOMNEHUIO C PA3/INYHbIMKN BapnaHTaMn NoHN3aLnn B MaCC-CnekTpomMeTpun.

MeToaunyeckne yKa3aHusa no noarotoBke K 3a4erTy.

PekoMeHayeTcsl Hapsay ¢ MPOCMOTPOM KOHCMEKTa eKUMiA MPUBIeYb MHTEPHET-Pecypchl U NONONHUTENbHYIO UTepaTypy
ans 6onee rnybokoro NoHMMaHUs pasnenos Kypca.

10. NMepeyeHb MHCGPOPMALIMOHHBIX TEXHOJOTMM, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunanHe (Moayno), BKJOUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHUN 06pa3oBaTeibHOro npoLecca no
OMCUMMMHE (MOAYNto), BKIOYAs MepeyeHb NporpamMMHOro obecrneyeHns n MHOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeXHUYecKon 6a3bl, HEO6XOANMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunianHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne obpas3oBaTenbHOMO NpoLecca no LUCLUMMHE (MOLYNIo) BKNIOYAET B cebs
cnenywuwmne KOMNOHEHTbI:

MoMelueHns Ans caMOCTOATENBbHON pPaboThl 0BYYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHAaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YeHNs K ceTu "MIHTepHeT" n obecnevyeHnem
LIOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pasgaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"Xvmus" n marmctepckon nporpamme "MeToObl aHanUTU4EeCKOn XuMmn".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 8 n3 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumnanHbl "Macc-cnekTpoMeTpust B aHanmae opraHnyecknx coeanHeruin”; 04.04.01 "Xumuma".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.7 Macc-criekTpoMeTpus B aHa/in3e opraHn4yeckmx
coeanHeHu

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpochunb noarotoskun: MeToabl aHANNTNYECKON XUMNK
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Macc-cnekTpoMeTpusi B OpraHM4eckomn xumun : y4eb. nocobue ons cTydeHTOB BYy30B, obydyatowmxcs no
cneunannsaumm 011004 - OpraH. xumus / A. T. Nebenes ., M. : BuHoM. J1ab. 3HaHwuiA, 2003 .,493 c. : un. ; 25 ., (MeToabl B
xumnn) ., Brubnnorp.: c. 475-489 .? ISBN 5-94774-052-4, 5000

2. Tokapes M.W., daiiHbepr B.C., Xonees t0.C. CoBpeMeHHbIE BO3MOXHOCTW 1 NEPCMEKTNBbLI MACC-CNEKTPOMETPUN
nerkux anemeHToB (0630p). Macc-cnektpometpus, T.1., €3, C.179-190.

3. NNebepes A.T. Macc-cnekTpoMeTpus ons aHanm3a 06 bekToB OKpyxXatowel cpenbl. Mocksa: TexHocdepa, 2013. -
632c., ISBN 978-5-94836-363-9. http://www.technosphera.ru/files/book_pdf/0/book_353_517.pdf

JononHuTtenbHas nuteparypa:

1. H. B. KpacHos, 4. W. JiotBuHckuia, E. . Moponbckas. MACC-CINEKTPOMETPUA C MATKMMIA METOLAMA
NOHN3ALIMA B MPOTEOMHOM AHAJITN3E

(OB30P). HAYHHOE NMPUBOPOCTPOEHMWE, 2010, Tom 20, € 4, c. 5-20. http://iairas.ru/mag/2010/full4/Art1.pdf.

2. Ruedi Aebersold & Matthias Mann. Mass spectrometry-based proteomics (review article) Nature 422, 198-207 (13
March 2003) | doi:10.1038/nature01511. http://www.nature.com/nature/journal/v422/n6928/full/nature01511.html

3. H. A. Kntoes, E. C. Bpoackuit. CoBpemMeHHble MeToAbl MacC-CrekTPOMETPNYECKOro aHanmn3a opraHn4ecKmnx
coenmHeHwni. Poc. xuM. Xx. (K. Poc. xum. 06-Ba um. .. MeHgeneesa), 2002, 1. XLVI, ¢ 4. C. 57-64.
http://www.chem.msu.su/rus/jvho/2002-4/57 .pdf

5. Nlebenes, A. T. 3agayHuKK No Macc-CNeKkTPOCKOMUN opraHn4yeckmx coegmHeHuii .? Mockea, 1991.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

E1.B.[1B.7 Macc-crnekTpoMeTpus B aHaim3e opraHn4ecknx
coeanHeHu

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumuns

Mpodhunb noarotoskun: MeToabl aHaNNTUYECKON XUMNK
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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