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AHHOTANMA

Llenpro  faHHOM  MUCHMIUIMHBI  SIBISICTCS  TO3HAKOMHUTH  CTYIEHTOB C  OCHOBHBIMH  METOJaMU
(GHU3MKO-XMMHUYECKOro aHanuza B Omonoruu. CTymeHT mociie OCBOCHMs Kypca OyleT MOHMMaTh OCHOBHBIC
METOJbl (PU3UKO-XMMHUYECKOT0 aHayim3a B Ononoruu. OCHOBHBIC TEMBbI, KOTOpBIE OYIyT OCBEIICHBI B paMKax
kypca: KoHdokanpHas Mukpockonus, Macc-ciekTpoMeTpusi, MemOpaHHble O€lKHM W METOABl HX
UCCIeoBaHus, MOJeKyJIsipHOe  MOJENMpOBaHHE OwomonuMepoB, OnTHYecKas  CIEKTPOCKONHS
PentrenoctpykTypHblii aHann3 OenkoB, CkaHupymomas 30HI0Bas MHKpockonusi Ouomnoiaumepo, CTpykrypa
Oenka, CtpykrypHas GopMmyna COeIMHEHUS: (U3MYESCKHE METOIbI IMOCTPOCHUS W BepUPHUKALUH, SIepHbII
MAarHUTHBIN PE30HAHC.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
MMO3HAKOMUTDL CTYACHTOB C OCHOBHBIMU METOAAMH (1)I/I3I/IKO-XI/IMI/IT-ICCKOFO aHain3a B OMOJIOTHH.

33)13‘-[1/1 JAUCHUIIINHBI
- O3HaKOMJICHUEC CTYACHTOB C (bPI3I/I‘IeCKI/IMI/I OCHOBAaMHU OITHYECKOMN CIICKTPOCKOIIMM W €€
BO3MOXKHOCTAMHA B HCCIICJOBAHUH 6I/IOHOJ'II/IMep0B;

- OBHAKOMJICHUC CTYACHTOB C COBPECMCHHbLIMU METOAAMU OITHYECKOM MHKPOCKOITUH,
- OBHAKOMJICHUC CTYACHTOB C COBPECMCHHbBIMU METOAAMU OITHYECKOM MacCC-CIICKTPOMETPUH,

- 3HAaKOMJICHHE CTYICHTOB C ()M3MYECKMMH OCHOBAaMH SAJEPHOTO0 MAarHUTHOTO pe30HaHca |
BO3MOKHOCTSIMU €TO IIPUMEHEHUS JUIS U3YUECHUS CTPYKTYphl ONOMIOIMMEPOB;

- 3HaKOMCTBO C OCHOBAaMU METOA PEHTICHOCTPYKTYpHOI'O aHajlu3a MaKpOMOJIEKYJ, OCHOBHBIMHU
JTanaMu U 0COOCHHOCTSIMH ONPEEICHUS IPOCTPAHCTBEHHON CTPYKTYPBI OCJIKOB;

- O3HAKOMJICHHE CIIyIlIaTeliel C COBPEMEHHBIM METO/IOM HCCIICJOBAHUS OMOIIOIMMEPOB - CKAHUPYIOILEH
30HJ0BOW MHUKpOCKomHMed. JlaHHBI MeTOi IMO3BOJNSIET M3y4aTh pasziH4yHbIC (H3MYECKHE CBOWMCTBA
OMOMOJIEKYN 1 CYOMOJIEKYIISIPHBIX 00pa30BaHUiA ¢ BBICOKUM pa3pelieHHEM;

- HaTb CTYACHTAM KpaTKO€ BBCIACHHE B COBPEMCHHBLIC METOAblI KOMIIBIOTCPHOI'O0 MOIACIIMPOBAHHUA
6I/IOMOJ'ICKYJ'I$IpHLIX CHUCTCEM C UCIIOJIB30BAHUCM SMITMPUYCCKUX CUTIOBBIX IIOJICH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENIBPHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTh

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
npogeccHoHaIBHBIC 339K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX IIPOLYKTOB

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!
- OCHOBHBIE METO/IbI (PH3UKO-XUMHUECKOTO aHAJIM3a B OMOJIOTHN.
YMETb:
- IPUMEHSATH MOJYYCHHBIC 3HAHUS [UIs pelleHHs Npo(ecCHOHAIBHBIX U HAyYHBIX 3a7ad.
BIIAJICTh!

- HaBBIKAMH YCBOCHHS OOBINNX 00BEMOB HH(DOPMAITUH;
- HaBbIKAMHU TPUMEHEHHS METOJIO0B (PU3MKO-XUMHYECKOTO aHajiu3a MpH pabore ¢ OMOJOrMYeCKHMHU
00BEKTaMHU.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Kondoxkanbnas Mukpockonus 6 9
2 Macc-cekTpoMeTpus 6 9
3 MemOpaHHEIE O€NKM ¥ METOABl WX 6 9
UCCIIeJOBAaHUS
4 MoutekynsipHoe MOJICJINPOBaHUE 6 9
OronoIMMepoB
5 OnTHyeckasi ClIeKTPOCKOIHS 6 9
6 PentrenoctpykrypHblil aHaiu3 OSJIKOB 6 9
7 CkaHupytomas 30HI0Bas MHKPOCKOIIHUS 6 9
OMONOIMMEPOB
8 CrpykTypa Oenka 6 9
CrpykrypHas Qopmyia  COCIUHEHHS:
9 ¢u3znyecKkue MeTOAbl IOCTPOCHHA U 6 9
Bepu(HKaAIIIU
10 |SnmepHbIit MATHUTHBIN pE30HAHC 6 9
Hroro yacos 60 90
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)

1. KondoxaipHasi MUKPOCKOTTHUS




CBeToBOI MUKPOCKOTI.

Mertozbl HabmoneHNsI 00bEKTOB B OEJIOM CBETE.

dnyopecteHius 1 MpuOOpsI AJIsl UcCcIeIoOBaHUH Ha 0cHOBE 3 dekra (ryopecieHIun.
KondoxkanbHas MUKpOCKOTIHS

2. Macc-cnekTpoMeTpust

BBogHas Jacrts.

®u3KKa U TEXHUKA COBPEMEHHOM MacC-CIIEKTPOMETPUU.
Macc-aHannu3aTopsl.

OcCHOBHBIE XapaKTEPUCTUKU MacC-CIIEKTPOMETPOB.
buonorudeckue npuMeHEHHsI MacC-CIIEKTPOMETPHUH.

Macc-creKTpoMeTpusi M TIOMCK MOTEHIMAJIbHBIX OMOMapKepOB COLMAIbHO-3HAUMMBIX 3a00J1eBaHHN
YEJI0BEKA.

3. MemOpaHHbIe OSJIKU ¥ METOJIbI UX MCCIICOBAHUS

KuaxoctHO-MO3an4yHas MoJellb MeMOPaHBI.
Uro Takoe MeMOpaHHbIE OENKH.

Crpykrypel Mb. Bunst MmemOpanubix 6enkoB. @ynknuu Mb. Cunte3 Mb.OcobGeHHocTH CTpoeHUs
ME.

Mertonel uccnenoBanuss cTpykrypel Mb. Teoperuueckue (BBIYMCIUTENBHBIC): CTPYKTypHas
OnonHpopMaTuka. OKCHEPUMEHTAIBHBIE METOIbl: KPYroBOM JMXPOU3M, PEHTI€HOCTPYKTYPHBIH
aHaNW3, sIepHBIA MarHUTHBIN pe3oHaHc, MUKpockonus, FRET.

4. MOJ'IGKy.]'IHpHOG MOACIINPOBAHUC 6I/IOHOJ'II/IMep0B

MeTon SMIIMPUYECKOTO CUIIOBOTO MOJISI B MOJIEIUPOBAHUN OMOMOJIEKYIIAPHBIX CUCTEM.
MeToa MONEKYJIIpHON MEXaHHKH.

MeToa MONEKYISIpHOM THHAMUKH.

Meton Monte-Kapio B MoaenrpoBaHuu OMOMOJNIEKYIISIPHBIX CUCTEM.

VYuer 3 QeKToB conbBaTaMy B MOJICKYJISIPHOM MOJIEIUPOBAHUH.

[lpumeHeHre MeTONOB MoAeIMpOBaHMs in  silico K  pEIICHHIO COBPEMEHHBIX — 3a1ad
(PUBUKO-XMMUYECKOI OUOJIOTHH.

5. OnTudeckasi CHEKTPOCKOIIHS

DHepreTHYeCcKuil CIEKTpP MEKTPOMArHUTHOTO U3Ty4EHUS.

[Mpupona nucnepcuu onrudeckoro BpameHust (JJOB) u kpyrooro quxpousma (KJI).
OcHOBBI (PTyOpECLEHTHON CIIEKTPOCKOINH.

®ypoe UK u criexrpekonus (FTIR) komObunanuonHoro paccesaust (KP)

6. PEHTTeHOCTPYKTYPHBIH aHanHu3 OEKOB

[Iprpona peHTIT€HOBCKOIO U3JIyYEHUsI, CBOMCTBA PEHTI€HOBCKUX JIyUYECH.
Kpucranibl u kpucTajulnyecKkue peieTKy.

OCHOBHBIE ATaIbl ONPEIEIECHHUS CTPYKTYpHI OelKa.

Bank 6enkoBbIx cTpykTyp — PDB.

7. CxaHupyromas 30H10Basi MUKPOCKOIUS OMONIOINMEPOB

VYerpoiicTBO M MPUHIKI PaOOThI CKAHUPYIOIINX 30HI0BBIX MUKPOCKOIIOB.
CkaHupylo1masi TyHHEeJIbHasi MUKPOCKOTIHS.

ATOMHO-CHIJIOBass MUKPOCKOTIHA.

CkaHupylo1mas 30H10Basi MUKPOCKONHNS ¥ OMOYHIIBI.



8. CtpykTypa Oemnka

OT BTOPUYHOI K TPETUIHOH CTPYKType Oelika
TperuuHas CTpyKTypa U IOMEHHAasi OpraHu3aLus OeJIKoB
JIHK/PHK-cBs3siBaromye 6enku

OubpuLIApHBIE OSIKH

9. CtpykrypHas ¢hopMyna COeAMHEHUS: PUINIESCKIE METOMIBI TOCTPOCHHS U BepUDUKAITIH
CrpykrypHas hopmyna coeJMHeHUs: GPU3NIECKIE METO/IbI IOCTPOCHHS U BepUDUKAITUH
10. SInepHbIit MATHUTHBINA PE30HAHC

SAnepublit MarauTHBIN pe3oHaHc (SIMP)

[MpuanmnmansHas onok-cxema IMP ciekrpomeTpa.

CrnocoObl perucTpaiuu CrekTpoB.

OpnomepHast u AByMepHas criekTpockorust SIMP.

Nzyuenne mpocTpaHCTBEHHON CTPYKTYPhI OMOMIOIMMEPOB METOIOM crieKTpockonuu SIMP.
I'ereposnepnas cniekrpockonus SAMP.

Metoz CIMHOBBIX METOK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCHUILInHe (MOIYJII0)

yueOHast ayTUTOpHsI, OCHAIICHHAS! KOMIIBIOTEPOM U MYIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

bazoBas xadenpa npenocraisieT IuTepaTypy

1. ®U3NKO-XMMHUYECKHE METO/IbI UCCIIE0BaHNS ONOMIOIMMEPOB U HU3KOMOJIEKYIISPHBIX
ouoperynsatopoB. OtB. penakrop akagemuk B.T.MiBanos. M., Hayxka, 1992.

2. JIx. JlakoBuu. OcHOBBI (Di1yopeciieHTHON crieKTpockonuu. M., Mup, 1986.

3. D.epoym. CoBpemennbie meToabl SIMP miis xumudeckux uccnenoBanuii. M., Mup, 1992,

4. DU3NKO-XMMUYECKHE METO/IbI HCCIIeIOBAaHHS OMOTIOIMMEPOB M HU3KOMOJICKYJISIPHBIX
ouoperynsatopos. OtB. pen. B.T.11Banos. M., Hayka, 1992.

5. "Proteomics of human body fluids: principles, methods, and applications" Ed: Visith
Thongboonkerd. 2007, Humana Press

6. W.B.Smunckuii. CkaHUpyIOMas 30H0Bas MUKPOCKOITUs OnomonmmMepoB. M., Hayunsrit mup, 1997.
7. Bonbkenmreitn M.B. Monekynspras 6uodusuka. M., Hayka, 1975.

8. Pyoun A.b. buodwusuka.: Yu. noc. B 2-x 1. - M.: Uzn-Bo MI'Y; uzn-so «Haykay, 2004. — T. 1 -
469c.

9. Xeepman /[.B. MeTo/ipl KOMIIBIOTEPHOTO SKCIIEpUMEHTA B TeopeTndeckoil pusuke. M., Hayka, 1990.

JomnonHurensHas aureparypa



basoBas kadenpa npenocraBiaseT IUTepaTypy

1. G. Sluder, D.E. Wolf. Digital Microscopy. 3rd ed./4th ed., Methods in Cell Biol. V.8§1/V.114,
2007/2013

2. P.M. Conn. Imaging and Spectroscopic Analysis of Living Cells: Optical and Spectroscopic
Techniques. Methods in Enzymology, V.504, 2012

3. Jlexmuu o mukpockonuu YauBepcurera [lepasto: http://www.cyto.purdue.edu/class/bms524

1. Jlebener A.T. Macc-ciekTpoMeTpHs B opranndeckoit xumun. Mocksa. 2003 T.

2. Mass spectrometry basics. Eds. C.G. Herbert, R.A.W. Johnstone. 2003 CRC Press.

3. New and emerging proteomic techniques. Eds. D. Nedelkov, R.W. Nelson, Methods in molecular
biology, 328. 2006, Humana Press

4. "Proteomics of human body fluids: principles, methods, and applications" Ed: Visith
Thongboonkerd. 2007, Humana Press

5. LC-MS/MS in Proteomics. Eds. P.R. Citillas and J.F. Timms, Methods in molecular biology, 2010,
Humana Press

6. bnanpen T., xxoncon JI.. 1979. Kpucramorpadus 6enka. - M., Mup.

7. Kanrop Y., ummen I1. 1984. buoduznueckas xumus. - M., Mup.

8. DU3MKO-XUMHUYECKHE METO/Ibl HCCIIEAOBAHUS OMONOINMEPOB U HU3KOMOJIEKY ISIPHBIX
ouoperynstopoB. Ots. pen. B.T.MBanos. M., Hayka, 1992

9. Bernhard Rupp. 2009. Biomolecular Crystallography: Principles, Practice, and Application to
Structural Biology. Publisher: Garland Science

10. N.B.SImunckuii. Ckanupyromasi 30H70Basi MUKpOCKoTus Ouomnonumepos. M., Hayunbiit mup, 1997.
11. B.JI.MuponoB. YuebHoe nocodue i CTYICHTOB CTapIINX KyPCOB BBICIINX YUEOHBIX 3aBEICHHA.
OcHOBBI cKaHUpYIOIIIEH 30H0BOM MUKpockonnu. MHCTUTYT dusukn Mukpoctpyktyp PAH, Hukunit
Hogropon, 2004.

12. C.Bustamante. Scanning Force Microscopy under Aqueous Solutions. Review. Curr Opin. Struct.
Biol. 1997. Vol. 7, N.5. P. 709-716.

13. A.Engel, D.J.Muller. Observing Single Biomolecules at Work with the Atomic Force Microscope.
Nat. Struct. Biol. 2000. Vol. 7, N 9. P. 715 718.

14. P.Hansma, J.Tersoff. Scanning Tunneling Microscopy. J. Appl. Phys. 1986. 1(2), 7. P. 1-22.

15. G.Binnig, C.Quate, Ch.Gerber. Atomic Force Microscopy. Phys. Rev. Lett. 1986. Vol. 56, N 9. P.
930-933.

16. G.Binnig, H.Rohrer. Scanning Tunneling Microscopy. Helv. Phys. Acta. 1982. Vol. 55, P. 726-731.
17. D.Sarid, V.Elings. Review of Scanning Force Microscopy. J. Vac. Sci. Technol. B. 1991. Vol. 9. P.
431-437.

18. Jlanpmay JI.JI., JTlupmm E.M. Cratuctudeckas pusuka. M., Hayka, 1976.

19. ®unkenpmrera A.B., [Itune O.b. ®usnka 6enka. — M.: K1Y, 2005. — 456¢.

20. Kanrop Y., lllummen I1. buopuznveckast xumus. Tt.1-3. M., Mup, 1984.

21. bunnep K., Xeepman JI.B. Monenuposanue merogom Monte-Kapiio B craructuueckoii pusnke. M.,
Hayxka, 1995.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

JUIs 9acTH 3aHsaTui norpedyercs Zoom. Google Drive nys noctyna k marepuaiam Kypcea.
[TpuBeTcTByeTCs HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTUBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U POMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpEeNoAaBaTelio.

Bo3MOXeH NpoMeXyTOUHBIN KOHTPOJIb 3HAHWUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa QU3NKO-XMMUIECKON OMONIOTHH U OMOTEXHOIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH
PaspaGorunkm:

A.C. ApceHbeB, I-p XUM. HayK, ipodeccop
3.0. llenkapés, 1-p ¢pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel mpodeccroHanbHON
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 Tlonmmaer npuHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pe3yybTare MH3YUCHUA JUCHUIIIMHBI «DHU3NKO-XUMHUYSCKUN aHaJINn3 6I/IOHOJ'II/IMepOB» O6yqa}OH1HﬁCH

JOJIKCH:

3HATb:

- OCHOBHBIC ME€TObI (1)I/I3I/IKO-XI/IMI/I‘-ICCKOFO aHaiM3a B OMOJIOTHH.

yMeThb:

- IPUMCHATD IOJIYYCHHBIC 3HAHUA IUIA PCILICHUA HpO(beCCI/IOHaJII)HLIX W HAY4HBIX 3a1a4.

BJIAA€Th:

- HaBbIKAMH yCBOEHUsI OOJBbIINX 00bEMOB MH(POPMALIH;
- HaBbIKAMHU TPHUMEHEHHS METOJO0B (PM3MKO-XMMHMYECKOTO aHaju3a NMpH padore ¢ OHOIOrMYeCKHMHU

00BEKTaMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBECTUTDH HA CJICAYIOMIUC BOIMPOCHI:

. Kondoxanpnas MuUKpockonus
. PentrenocTpyKkTypHblil aHanu3 GenkoB

. JHK/PHK-cBs3pIBaronue 0enKu
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. GubpusuApHbIe OCIIKH

. Ckanupytomas 30H10Basi MUKPOCKOIHSI GMOMOIMMEPOB

. CrpykrypHas hopmyna coequHEeHus: GU3NIECKHE METOABI TOCTPOCHHS U BepUUKALTUH
. OT BTOPUYHOM K TPETUYHOHN CTPYKType Oelka

. TpetnuHast CTpyKTypa U JOMEHHAasi OpraHu3amus OeykoB




9. MeTon sIepHOTO MarHUTHOTO PE30HAHCA

10. MeTton SMOUPUYECKOTO CHUIIOBOTO TTOJISL.

11. MeTtoa MOJEKYISIPHON MEXaHUKU.

12. Meton MONEKyASIPHON JUHAMUKH.

13. Meron MonTte-Kapio.

14. MonekynsipHOE MOJIETTMPOBaHNE OUOTIOINMEPOB:

15. MeTonbl pacyera cBOOOJHOH SHEPTUHU B MOJICKYJISIPHBIX CHCTEMaX.
16. Yder apexToB CoNbBaTAIVH.

17. MemOpanHble OelTKH U METOJIbl MX UCCIIEIOBAHUS

Bo Bpemst 3aHATHI MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MO)XKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITEIBHON
3a1auy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

. Kondoxanbhas Mukpockomnus

. PentrenoctpykTypHbIi aHanu3 GenkoB

. CxkaHMpytomas 30H10Basi MUKPOCKONHUS OHOMOINMEPOB

. CrpykrypHas hopmyna coeIMHEeHUs: GPU3NIECKIE METO/IbI TOCTPOCHHS U BEpUDUKAITIH
. OT BTOPUYHOI K TPETUYHOH CTPYKType Oeka

. TpetnuHas CTpyKTypa U JOMEHHAs OpraHu3aiys OenKoB

. JHK/PHK-cBs3piBaromue 6enxu

. GubpuIUIIpHBIE OENKH
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9. MeTon sIepHOTO MarHUTHOTO PE30HAHCA

10. MeTton SMOUPUYECKOTO CUIIOBOTO TTOJISL.

11. MeTtoa MOJEKYISIPHON MEXaHUKU.

12. Meton MONEKyASIPHON JUHAMUKH.

13. Meton MonTte-Kapio.

14. MonekynsipHOE MOJIETTMPOBaHNE OUOTIOINMEPOB:

15. MeTonbl pacyera cBOOOJHON 3HEPTUHU B MOJIEKYJISIPHBIX CHCTEMaX.
16. Yder apeKxToB CoNbBaTAIVH.

17. MemOpanHble OelTKH U METOJIbl MX UCCIIEIOBAHUS

[Tpumeps! OnneToOB HA HK3aMEHE:
buner Nel
Macc-cnekTpoMeTpust

buner Ne2
SInepHbIii MATHUTHBIN PE30HAHC

Buer Ne3
MornekynsipHOE MOJISITUPOBaHUE OUOTIOTUMEPOB

Kpurepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[TOKa3aBIIEMy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO

INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Onenka omm4HO (8 0amwuioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopouio (7 6aIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
MO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHSITH MOMYYCHHBIC 3HAHHUS Ha MPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuro (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHATH IOJy4YCHHBbIC 3HAHMS HA MpPAKTHKE, HO JOMYCKAaeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka xopomio (5 0aiIoB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NMPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYIACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYIACHTY, MOKa3aBileMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABIISETCS CTYJCHTY, KOTOPBIi He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHHS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromierocst 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OFHOTO
aCTPOHOMMUYECKOI'O yaca.



