degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: DU3NKO-XUMUYCCKUI aHAIN3 6I/IOHOJ'II/IMepOB
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadenpa GU3NKO-XMMUIECKON OMOIOTHH U OMOTEXHOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy coctaBuiIu:

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

[Iporpamma obcyxieHa Ha 3acefianny Kadenpbl GU3NKo-XuMUuIeckoi oronorun u 6uorexuonoruu 04.06.2020



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.

3agauu AU CHUIIHHBI

- O3HaKOMJICHUEC CTYACHTOB C (pI/I3I/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

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (HAay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYI0 B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Crniocoben MIPOrHO3UPOBATh pe3ynbTar

JEATEIbHOCTH U IUIAHUPOBATh MOCIEA0BATEIIFHOCTh LIaroB
YK-2 Cnoco6en ynpaBiiTh JUIsl  TOCTWDKEHHS  JaHHOro  pesynsrara. PopMmupyet
MCCJICIOBATCILCKUM IIPOCKTOM Ha BCEX dTallax muaH-rpa@uK peanusalMyd IIPOeKTa B IEJIOM M IUIaH
€ro pearn3anun KOHTPOJISI €70 BBHITIOJTHEHHUS

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IpOEKTa, obecreunBarh paboTy KOMaHIbI
HEOOXOIMMBIMU PeCypcaMu

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMHHapax | T.II.

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)
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UIL1R-O UHHOCOUCH BblOMPALb U (MJIN)
pa3pabaThIBaTh MOAXO/IBI K PEIICHHIO THITOBBIX
1 HOBBIX 3a71a4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS PA3IMYHBIX METOJOB PEIICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-3.4 CrocobeH k mpodheccCHOHATBHON IKCIUTyaTallud U
MOJICPHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIIECTBICHUS OHMOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Bnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAayYHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CTIELUATN3UPOBAHHBIMU MTAKETAMU TPUKJIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

[1K-3.4 CrnocobeH caMOCTOSTENIbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacti OMOWHXeHepUr U OuonH(OpPMaTHKA

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH U
OMoMH(pOpPMATHKK NS TONYYCHUST  OMOJOTHYECKUX
OOBEKTOB C IIeTICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATh:

- OCHOBHBIE METOJIbI (PH3UKO-XUMHUECKOTO aHaN3a B OMOJIOTHH.
YMETh:

- IPUMEHSTH TOJIyYEeHHBIC 3HAHUSI [T PEeIIeHHUS MTPO(ECCUOHANTBHBIX U HAYYHBIX 3a71ad.
BIIaJICTh:

- HaBbIKAMH yCBOEHUsI OOJBbIINX 00bEMOB MH(POPMALNH;
- HaBBIKAMHU TPHUMEHEHHS METOJO0B (PM3MKO-XMMHMYECKOTO aHajiu3a NMpH padore ¢ OHOIOrMYeCKHMHU

00BEKTaAMHU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM Y4E€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Kon¢oxkanbnas 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 CkaHupylomasi 30HI0Basi MHUKPOCKOIHS 6 9
OronoIMMepoB

8 CrpykTypa Oenka 6 9
CrpykrypHas ¢GopMmyna COEIUHEHUS:

9 ¢usndyecKkue METOABl IOCTPOCHHS U 6 9
BepUpUKaIUN

10 |SnmepHBIt MAarHUTHBIN pE30HAHC 6 9

Nroro yacos 60 90

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. KontoxaibHass MEKPOCKOTTHUS

CBeToBOI MUKPOCKOTI.

Mertozbl HabmoneHNsI 00bEKTOB B OEJIOM CBETE.

dnyopecteHius ¥ MpuOOpPHI AJIsl UcCcIeIoOBaHUH Ha 0CcHOBE 3 dexta (ryopecieHIun.
KondoxkanbHas MUKpOCKOTIHS

2. Macc-cnekTpoMeTpust

BBogHas Jacrts.

®u3KKa U TEXHUKA COBPEMEHHOM MacC-CIIEKTPOMETPUU.
Macc-aHanu3aTopsl.

OcCHOBHBIE XapaKTEPUCTUKHU MacC-CIIEKTPOMETPOB.
buonorudeckue npuMeHEHMsI MacC-CIIEKTPOMETPHUH.

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

3. MemOpaHHbIe OSIKU ¥ METOJIbI UX MCCIICOBAHUS

’KuaxoctHO-MO3an4dHas MoJellb MEMOPaHBI.
Uro Takoe MeMOpaHHbIE OENKH.

Crpykrypel Mb. Bunst MmemOpanubix 6enkoB. @yaknuu Mb. Cunte3 Mb.OcobGeHHocTH CTpoeHuUs
ME.

Mertonel uccnenoBanus cTpykrypel Mb. Teoperuueckue (BBIYMCIUTENBHBIC): CTPYKTypHas
OnonHpopMaTuka. ODKCHEPUMEHTAIBHBIE METOIbl: KPYroBOM JMXPOU3M, PEHTI€HOCTPYKTYPHBIH
aHaNW3, sIepHBIA MarHUTHBIN pe3oHaHc, MuUKkpockonus, FRET.

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

MeToz SMIIMPUYECKOTO CUIIOBOTO MOJISI B MOJIETUPOBAHUN OMOMOJIEKYIIAPHBIX CUCTEM.

MeTtoa MONEKYIIpHON MEXaHHKH.

MeToa MONEKYISIpHOM THHAMUKH.

Meton Monte-Kapio B MoaenrpoBaHuu OMOMOJNIEKYIISIPHBIX CUCTEM.

VYuer 3 QeKToB conpBaTaMy B MOJICKYJISIPHOM MOJIEIUPOBAHUH.

[Ipumenenne MeTOmOB  MoOAaeIMpoBaHMS in  silico K  pelmIeHHIO COBPEMEHHBIX  3ajady
(PUBUKO-XMMUYECKOI OUOJIOTHH.

5. OnTudeckasi CHEKTPOCKOIIHS



DHepreTHYeCcKuii CIeKTpP MEKTPOMArHUTHOTO U3Ty4EHUS.

[pupona nucnepcuu onrudeckoro BpameHust (JJOB) u kpyrooro quxpousma (KJI).
OcHOBBI (PTyOpECLEHTHON CIIEKTPOCKOIINH.

®ypoe UK 1 criexrpekonus (FTIR) komOunanumonHoro paccesaust (KP)

6. PeHTTeHOCTPYKTYPHBIH aHaIHu3 OEKOB

[Iprpona peHTIT€HOBCKOIO U3JIyYEHUsI, CBOMCTBA PEHTI€HOBCKUX JIyUYECH.
Kpucramibl u kpucTajulndecKue peieTKy.

OCHOBHBIE ATaIbl ONPEIEICHUS CTPYKTYpHI OelKa.

Bank 6enkoBbIxX cTpykTyp — PDB.

7. CxaHupyromas 30H10Basi MUKPOCKOIUS OMOMOINMEPOB

VYeTpoiicTBO M MPUHIKI PaOOTHI CKAHUPYIOIINX 30HI0BBIX MUKPOCKOIIOB.
CkaHupylo1asi TyHHEeJIbHasi MUKPOCKOTIHS.

ATOMHO-CHIJIOBass MUKPOCKOTIHA.

CkaHupyro1mas 30H10Basi MUKPOCKONHNS U OMOYHIIBI.

8. CtpykTypa 6emnka

OT BTOPUYHOM K TPETUYHOH CTPYKType Oelika
TperuuHas CTpyKTypa U IOMEHHAasi OpraHu3aus OeJIKoB
JTHK/PHK-cBs3siBaromiye 6enku

OubpuLIApHBIE OSIKH

9. CtpykrypHas ¢hopMyia COeAMHEHUS: PUINIESCKIE METOMIbI TOCTPOCHHS U BepUDUKAITIH
CrpykrypHas hopMmyna coeJMHeHUs: GPU3NIECKIE METO/IbI TIOCTPOCHHS U BepUDUKAITUH
10. SInepHbIit MATHUTHBINA PE30HAHC

SAnepublit MarauTHBIN pe3oHaHc (SIMP)

[MpuanmnmansHas onok-cxema IMP ciekrpomeTpa.

CrnocoObl perucTpaiuu CreKTpoB.

OpnomepHas u AByMepHas criekTpockorust SIMP.

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

MeToa CIIMHOBBIX METOK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



bazoBas xadenpa npenocraisieT IuTepaTypy

1. ®U3NKO-XMMHUYECKHE METO/IbI UCCIIE0BaHNS ONOMIOIMMEPOB U HU3KOMOJIECKYIISIPHBIX
ouoperynsatopoB. Ot1B. penakrop akagemuk B.T.MiBanos. M., Hayxka, 1992.

2. JIx. Jlakouu. OcHOBHI (hiryopeciieHTHON crieKTpockonuu. M., Mup, 1986.

3. D.Hepoym. CoBpemennbie meTonbl SIMP miis xumudeckux uccnenoBanuii. M., Mup, 1992,

4. DU3NKO-XMMUYECKHE METO/IbI NCCIIeIOBAaHHS OMOTIOIMMEPOB M HU3KOMOJICKYJISIPHBIX
ouoperynsatopos. OTB. pen. B.T.1IBanos. M., Hayka, 1992.

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

6. U.B.Smunckuii. CkaHupyomas 30H0Basi MUKPOCKOITUs OnomonnmMepoB. M., Hayunsrit mup, 1997.
7. BonbkenmTteitn M.B. Monekynspras ouodpusuka. 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 mo 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. Kpucramiorpadus 6enka. - M., Mup.

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

8. DU3MKO-XUMHUYECKHE METO/Ibl HCCIIE0BAHUS OMONOINMEPOB U HU3KOMOJIEKYISIPHBIX
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 MUKpOCKomus Onomnonumepos. M., Hayunbrit mup, 1997.
11. B.JI.MuponoB. YuebHoe nocodue i CTYIECHTOB CTapIINX KyPCOB BBICIINX YUEOHBIX 3aBEICHHA.
OcHOBBI cKaHUpYIOIIEH 30H0BOM MUKpockoniu. MHCTUTYT du3ukn 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., JTlupmmn E.M. Cratuctudeckas pusuka. M., Hayka, 1976.

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

20. Kanrop Y., [lllummen I1. buopuzndeckas xumust. Tt.1-3. M., Mup, 1984.

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

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

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

JUTSL 9acTy 3aHsaTHi norpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJIsl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYaromMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PabOoThI CTYIEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
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

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnoocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPU PEIICHUN HOBBIX 3a]a4, MPUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJJaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIIBI TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

OIIK-3.4 CnocobeH k mpodhecCHOHATHHON IKCIUTyaTallud U
MOJICpHHU3AIHH COBPEMEHHOTO TEXHOJIOTUYECKOTO
000pyOBaHUS ISl OCYIIECTBICHUS OWOTEXHOJOTHUCCKHUX
MpOIIECCOB

OIIK-3.5 Brnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
OMOTEXHOJIOTUYECKUX  PEUICHHH sl  [OCTaBJICHHBIX
HAay4YHO-TEXHUYECKUX M TEXHOJIOTUYECKUX 3a/1a4

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO

00opynoBaHUsS (crierManu3upOBaHHBIX MIAKEeTOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

[1K-3.4 CrocobeH caMOCTOSTENbHO HAXOIUTh U OCBAaWBaTh
HOBbIe HMH(MOpPMAIMOHHBIE M TPOTPAMMHBIC PECYpChl B
obnacTi OMOWHXeHepUr U OnonH(OpMaTHKN

[IK-3.5 CnocobeH npuMeHSITb METOAbl OMOMH)KECHEPUH H
OMoMH(pOpPMATHKK NS TOJNYYCHUS  OMOJOTHYECKUX
OOBEKTOB C IIeJICHAIIPABICHHO N3MEHEHHBIMH CBOWCTBAMU

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrate usyueHws AUCHUTUIMHBI «DU3UKO-XUMHUYECKHN aHaIn3 OHOMOIMMEPOB» OOydYarOUIHHCs

JIOJDKEH

3HAThb:




- OCHOBHBIE METO/IbI (PH3UKO-XUMHUECKOTO aHAJIM3a B OMOJIOTHN.
yMeThb:

- IPUMCHATD IOJIYYCHHBIC 3HAHUA IUIA PCILICHUA HpO(beCCI/IOHaJII)HI)IX W HAY4YHBIX 3a1a4.
BJIAA€Th:

- HaBbIKaMU YCBOCHUA 0oJbIINX 00BEMOB HH(bOpMaLIPIH;

- HaBbIKAMHU TPUMEHEHHS METOIO0B (DPU3MKO-XUMHYECKOTO aHajiu3a MpH pabore ¢ OUOJOrHMYeCKHMHU
00BEKTaMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKH K TeKylIeMy KOHTPOJII0

Bo Bpemst Tekymiero KOHTpOs CTYASHT JIOJDKEH YMETh OTBETUTH Ha CIIECAYIONINE BOTIPOCHI:
. Kordoxanbaas Mukpockomust

. PeHTreHoCcTpyKTYpHEBIi aHAIIN3 OSIIKOB

. Cxanupytomias 30H10Basi MUKPOCKOITHS OHOIIOINMEPOB

. CtpykTypHas Gopmyia COeTMHEHUS: (PU3NIeCKrue METOIBI IOCTPOSHUS U BepU(DHUKAIIHH
. OT BTOPUYHOH K TPETUYHOU CTPYKType Oelka

. TpeTu4Has CTpyKTYypa U JOMEHHAsI OpraHu3aIus OCIKOB

. JHK/PHK-cBs3pIBaronine 0enxu

0NN N bW~

. GubpusuApHbIe OCIIKH

9. MeToa s1epHOr0 MarHUTHOTO pe30HaHCa

10. MeTton sMOMPUYECKOTO CUIIOBOTO TOJISL.

11. MeTton MONEKYISPHON MEXaHUKU.

12. Meton MONEKyIIpHON TUHAMHKH.

13. Meron MonTe-Kapio.

14. MonekynsipHOE MOAETUPOBaHNE OUOTIOINMEDPOB:

15. Metonb! pacyera cBOOOJHON 3HEPTUHU B MOJIEKYJISIPHBIX CHCTEMaX.
16. Yaer a¢exToB conbBaTalyH.

17. MemOpaHHBIE OSITKH U METOABI UX UCCICTOBAHUS

Bo BpeMA 3aHATHI MOTYT INPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,I[CT SABJIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITEIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

. Kordoxanbaas MUKpockomust

. PeHTreHocTpyKTYpHEBIi aHAIIN3 OSIIKOB

. Cxanupytomias 30H10Basi MUKPOCKOITHS OHOIIOINMEPOB

. CtpykTypHas Gopmyia COeTMHEeHUS: (PU3NIEeCKrue METOIBI IOCTPOSHUS U BepU(DHUKAIIHH
. OT BTOPUYHOH K TPETUYHOU CTPYKType Oelka

. TpeTu4Hast CTpyKTypa U JJOMEHHAsI OpraHu3aIus OCIKOB

. JHK/PHK-cBs3pIBaronine 0enKu

0 NN N bW~

. GubpusuApHBIE OCIIKH

9. MeToa s1epHOr0 MarHUTHOTO pE30HaHCa

10. MeTton sMOMPUYECKOTO CUIIOBOTO TOJIS.

11. MeTton MONEKYISPHON MEXaHUKU.

12. MeTton MONEKyIIpHON TUHAMHKH.

13. Meron MonTe-Kapio.

14. MonekynsipHOe MOAETUPOBaHNE OUOTIOINMEPOB:

15. Metonel pacyera cBOOOJHON 3HEPTUHU B MOJIEKYJISIPHBIX CHCTEMaX.
16. Yaer a¢exToB conbBaTaIyH.

17. MemOpaHHBIE OSITKH U METOABI UX UCCIICIOBAHUS



[Tpumeps! OnneToOB HA YK3aMEHe:
buner Nel
Macc-cnekTpoMeTpust

buner Ne2
SInepHbIii MATHUTHBIN PE30HAHC

Buer Ne3
MornekynsipHOE MOJISITUPOBaHUE OUOTIOTUMEPOB

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, [TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTUKE, HO JOIYCKAaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIe 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLllH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemMy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEe0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OuijeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIATh OIHOTO
aACTPOHOMMYECKOTO Yaca.



