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l. ean u 3a0a4u AUCHUIIJINHBI

I_le.nb: PaCCMOTpeTB COBPEMECHHBIC HNPAKTHYECKHEC U TCOPCTUUCCKHUE MCTOABLI aHAJIM3a

CTPYKTYpPBI

OMOJIOTUYECKIX MaKpPOMOJICKY,

KOTOpbIE

MO3BOJIAIOT H3Yy4aTb OCHOBHBIC

3aKOHOMEPHOCTHU U 0COOEHHOCTH X (byHKI_II/IOHI/IpOBaHI/IH H 3BOJIFOIIMH.

3amaun:

® [IOJYYUTh IIEJIOCTHOE NPEJACTaBICHHE 00 OCHOBHBIX MPHUHIMIAX W TEXHOJIOTHIX
COBPEMEHHOU CTPYKTYPHOU OHOJIOTHH,

® paccMOTpeTh CYHIECTBYIOIIME METOAbI IMONyYeHHs WHGOpMAUU O B3aUMOCBS3H
CTPYKTYPBbI, TUHAMUKU ¥ (PYHKIIH OMOMaKpOMOJIEKYT,

® OXapakTepH30BaTb OCHOBHBIC HAIPAaBJICHUS HCCIEAOBAaHUN B O0JIACTH CTPYKTYPHOI

OHOJIOrUH,

CTPYKTYpPBI OUOIOJIMUMEPOB;
® MPOWUIIOCTPUPOBATH PA3NUYHBIE METOJUYECKUE IMOAXOMbl CTPYKTYpHOH OHOJOrMU Ha
MIpUMeEpe peajabHbIX UCCIEIOBAaHUN U pa3pabOTOK.

OIIpCACIINTD CHCHI/I(l)I/IKy IMPAKTUYCCKOro M TCOPETHUUYCCKOro aHajam3a

MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nuctumuHa b1.B.J1B.3.2 «CoBpeMeHHBIE METOIBI CTPYKTYPHOM OMOJIOTHH U

OMOUHKEHEPUN»

OTHOCHUTCA K 4YacCTu,

dbopMupyeMoil  ydyaCTHHKaMU 00pa30BaTEIIbHBIX

OTHONICHUH U SBJSETCS TUCIUILIMHOM 10 BeIOOpY. M3yuaeTcs Ha 2 Kypce B TPEThEM CEMECTpeE.
2.2. JIns u3y4deHus JaHHOW Y4eOHOU JUCIMIUTMNHBI HEOOXOMMBI 3HAHHS, yMEHHUS ¥ HABBIKH,

dbopMupyemMbie MpeIIecTBYIONIMME AUCIUITHHAMH OakanaBpuata («buoxumusy, «buodusukay,

«DU3UKO-XUMHUYECKHE METOJIbI B OMoJorum», «MoieKyispHas Ouojorus», «MaremMaThuka») u

MarucTparypsl

(«Metomsr

MOJ'IeKy.TISIpHO'6I/IOJ'IOFI/I‘IGCKI/IX

HCCHeHOBaHHﬁ)),

«buonH(pOpMaIMOHHBIE TEXHOIOTHIY, «MOJIEKyIsIpHAs OMOTEXHOIOTHSI)
2.3. Ilepedenp MOCHENYIOMMX YU€OHBIX AUCIMIUINH, A KOTOPHIX HEOOXOIUMBI 3HAHHS,
YMEHUS U HaBBIKH, POpMUpPYEMbIE TaHHON yuyeOHOM nucIUIUIMHON: BhioHeHne BKP.

TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCIUAITIJIMHBI

IIpoiecc OCBOEHHs AMCUUIUIMHBI HampaBlieH Ha (OpPMHUpPOBaHUE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.04.01
«buonorusy», npopuiis «bruotexHoaorus 1 GMOMH(OOPMAIIIOHHBIE CUCTEMBI».

TIK-1:

Cnocoben

TBOPYECKHU  HUCIIOJIB30BaTh

U TpUMEHATh (yHIaMEHTaJIbHbIE

OMOJIOTUYECKHE MPEACTABICHHSI U COBPEMEHHBIE METOAO0JIOTHYECKHE MOAXO0IbI IJIsl OTIPEeAeTICHUS
MEPCIICKTHBHBIX HANPABIICHUH HAyYHBIX WCCICAOBAaHUNA B O00JACTH OWOTEXHOJOTHA U
OronH(OPMAIIMOHHBIX CUCTEM.

HepequL IJIAHUPYEMBIX PE3yJbTaTOB 06yqum{ o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMIIeTEeHII i

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIii
IIK-1 WK k1.1 3HaTh:  METOABI  W3YYCHUS  B3aUMOJICHCTBUS
CrrocobeH TBOpYECKH 3HaeT aKTyaabHbIE OHOTONINMEPOB, MIPUHIIHITBI HCCIIEJOBAHHMS

MCIIOJIb30BaTh U IPUMEHSATh
¢dbyHIaMeHTaTbHBIE
OHOJIOrHYECKHE
MPEJICTABICHUS 1
COBpEMEHHBIE
METOHOJIOTHUECKHE
MOXOIBI JJIsL OTIPEICICHHUS
MEPCIIEKTUBHBIX

Mpo0JIeMBbI, OCHOBHBIE
OTKPBITHS B 001aCTH
OHMOTEXHOJIOTHH,
O0MoMHGOPMATHKHU, CMEXKHBIX
IUCLHILUIMH U CII0COOeH
HCIIOJIb30BaTh
TEOpETUIECKUE 3HAHUS U
YMEHUS B HAYYHO-

CTPYKTYpBI OHOTIONUMEPOB (HUZUKO-XHMUYECKUMH
Y BBIYUCIIATEIHHBIMI METO/IAMHU.

YMeTh: TpUMEHATH B Y4eOHOH M Hay4HO-
MIPaKTHYECKON padoTe TEOpeTHHYeCKHe 3HAHUS O
(DUBUKO-XMUMHUYECKUX W BBIYUCIUTEIHHBIX METOIaX
HCCIICIOBaHUSI  CTPYKTypbl ~ OHMOMOTUMEpPOB U
MEXaHM3MOB UX B3aMMOAECHCTBUS.




HaANPAaBICHUA HAYYHBIX
HCCIeN0BaHui B 00J1acTH
OHMOTEXHOJIOTUHA U
OMoMH(GOPMAITUOHHBIX
CHCTEM

HUCCIEN0BATENLCKOM

BJ'Ia)leTLZ HaBBIKaMH BBI60pa MCETOAOB U CPCACTB

JIeSITENIbHOCTH pelieHns] TPUKIAJHBIX M TEOPETUUYECKUX 3ajad
HCCIICIOBaHMS OMOIIOJIMMEPOB.
UK k12 3HaTh: OCHOBHBIC MPUHIUIBI U TEOPETUUCCKUE

YMeeT ucnonb3oBaTh
(dbyHAaMeHTaIbHbIC 3HAHUS U
COBpEMEHHbBIE
METOJIOJIOTUIECKHE TIOTXOBI
JUTSI TIEPCTIEKTHBHBIX
HaNPaBJICHUH HAYYHBIX
HCCIIeIOBAaHUM, TOCTPOEHUS
WH(GOPMAITMOHHBIX MOJIeNei
Y MPaKTHYECKUX Pa3zpadOoTOK
B cepe npodeccrnoHanbHON
JIeSITEIbHOCTH.

OCHOBBI METOJIOB, HCIOJB3YEMBIX B CTPYKTYPHOI
OHOJIOTHH.

YMeTh: (GopMyTUpoOBaTh 3aJaYd HCCICHAOBAHUN B
o0nacT  CTPYKTYpHOW OWONOTrMH, BBIOMpATH
HEeoOXoauMBle METOAsl W 00OpymOBaHWE IS
HAYYHO-UCCIIEOBATEIbCKUX M TPOCKTHBIX padoT,
HWHTEPIIPETUPOBATH MOMYYCHHBIC PE3YJIbTATHIL.
Brnaners: METOIOIOTHUECKUMHU IIOIXOIaMH,
HEOOXONOMMBIMH  JUIS  BBISIBICHHS,  OIIMCAHUA,
UIACHTH(HUKAIIMY U KIACCU(PUKAIIUN MEXaHU3MOB U
MIPOIIECCOB, ONPENCISIONIMX  CTPYKTYpy |
B3aUMO/JICHCTBUE OHOJOTHYECKUX MAKPOMOJICKYII.

HJIK k13
Bnanecer HaBpIKaMu
TBOPYECKOTO MMPUMEHEHUS
METOI0JIOTHYECKUX
MOJIXOJIOB JUIS pa3paboTKU
OMOJIOTHYECKUX MOJIEIIEH,
HOBBIX TEXHOJIOTHH 1
OHOJIOTHYECKUX 00BEKTOB C
IeJIeHAITPABIIEHHO
W3MEHEHHBIMU CBOMCTBAMH,
METOJIOB BBIPAOOTKH
MPAKTHYECKUX
pEKOMeHanuil.

3HaTh: METOJbl KPUTHUYECKOIO aHaju3a U OLECHKHU
COBPEMEHHBIX HAYYHBIX JOCTIDKEHUH, a TaKkKe
METObl TEHEPUPOBAHUS HOBBIX UJICH MIPU PELLICHUN
HCCIIEAOBATENbCKUX U MNPAKTHYECKUX 3334, B TOM
YHUCIIE, B MEXKIUCIUIUTMHAPHBIX 001aCTAX.

VYMmerTs: HCIOJIb30BaTh OCHOBHEIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX TUCHHIUINH, paboTath cC
HAYYHO-TEXHHUYECKOH HMH(OpManmeH, BBIICIATh H
CHUCTEMAaTHU3UPOBATh OCHOBHBIC HJIEM B HAYIHBIX
TEKCTaX, TEHEePHpPOBATh COOCTBEHHBIE HJIEU IIPHU
PELICHUU UCCIENOBATENbCKUX M MPAKTUYECKUX
3aj1a4;

Bnaners: cuctemoil 3HaHUN MO OpraHU3aluu U
ITIOCTAaHOBKE DKCIIEPUMEHTA B 00JIACTH CTPYKTYPHBIX
UCCJICJIOBAHNN OMOJIOTMUECKUX MOJICKYJ, a TaKXke
CIIOCOOHOCTBIO K TCOPETHYCCKOMY  aHAJIM3Y
Pe3yIbTaTOB HAOIIOJIEHUH U DKCIIEPUMEHTOB.




V.

ayJAMTOpPHOI paboThI (8 yacoB)

KOJIN4YE€CTBA AaKAACMHUYCCKHUX YaC0B

®opmMa NPOMEKYTOUYHOM ATTECTAIUN: 3a4eT.

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3aYeTHBIX CAUMHHUIIBI, 72 yaca.
N3 mux PEAINU3YETCA C UCIIOJIB30BAHUEM 3JICKTPOHHOI'O O6yLIeHI/IH 1 JUCTaHIITMOHHBIX 06p330BaTeJ'II)HI)IX TexHoJjioruii He MeHee 20% dJacoB oT

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX

Ne Pa3aen aucuMIIMHbI/ TEMA g Bunpl yue6HO# paboTHI, dopma TeKYIIero
n/H 9 BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00yyaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO IOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g IPOMEKYTOYHOI
Tz, KonrakTHas paboTa mpemnoiaBaresns ¢ =
) A aTrrecTaluu
=) o0y4armuMucs =
& 2 = ) (o cemecTpam)
S S & =
o = ® O«
ol « = e =) S
= : ; £ Jexkuusa | Cemunap/ Koncynbranus 58
g = == IpakTHueckoe, g s
E 3 o = JadopaTopHoe C% o
= R
O & ~ E 3ansaTHe/ O =
1 2 3 4 5 6 7 8 9 10
Tema 1. Beeaenue. CTpykTypHas OuUoNOrus B
1 A PYKTYP 3| 12 2 2 8 KoHTpOJIbHBIE BOIPOCHI
COBPEMEHHBIX HayKaxX O >KU3HU
2 Tewma 2. OnTudeckast CIEeKTPOCKOTIHSL.

KonTponbHbEIE BOTTPOCH!
diryopeciieHTHAs U KOH(pOKaIbHAas 3| 12 2 2 8 oKIIa
MUKPOCKOTTHUS A A

3 Tema 3. Macc-cieKTpOMeTpHsl B CTPYKTYPHOM 3 12 2 2 8 KonTponbHbIe BOmpocs
Ouosoruu JIOKJIaJ1

4 Tema 4. Pe3onancHas  CIEKTPOCKOIHUS 3 12 2 2 8 KoutponbsHbie Bonpocsl
OMOMOJICKYIL. JTOKJIa]T

5 Tema 5. PentreHoBckast kpuctayuiorpapus u 3 12 2 2 g KonTponbHbIE BOIIPOCH
MaJIOyTJIOBOE PEHTT€HOBCKOE PACCEsTHUE JIOKJIa




6 Tema 6. OnexkTpoHHas MPOCBEUMBAIOLIASL
KonTtponbHbIE BOPOCH!
MHKPOCKOITHSI u aromHo-cuioBast | 3 | 12 2 8 -
MHUKPOCKOIIHUSI
7 Tema 7. Cnexktpockonuss KOMOMHAIMOHHOTO 3 12 2 8 KoHTponbHBIE BOIPOCHI
paccesiHusI B CTPYKTYpHOH OHOJIOTHH JIOKJIaJ
8 Tema 8. CrpykrypHasi OwmomHpOpMaTHKa M 3 12 ) 8 OTYeT 1Mo MPaKTHICCKOM
MOJIEKYJISIPHOE MOJIEIHPOBAHHE pabote
9 Tema 9. benkoBasi UHXEHEPUs ISl PEUICHUS 3 12 2 8 OT4eT Mo mpPaKTUIECKOM
3aJa4 CTPYKTypHOH OMOJOTHH pabote
4.2 Tl;ian BHeayIMTOPHOM caMOCTOATEILHOMH Pa0d0ThHI 00y4aIOIIUXCS MO TUCIIHIITHHE
CamocTosTenbHas pabota o0ydyaronmxcs V4eOHO-MeToIIecKoe
Cemectp HaszBanue pasnena, Temsl o Cpoxku TpynoeMKocThb OuenouHoe CpeacCTBO obecnevenne .
Bun camocrosiTensHO#M paboThI CaMOCTOSITETbHON
BBITIOJTHEHUS (uac.)
paboThI
Tema 1. Bgeenmenuwe. CrpykrypHas|KB 1-4.
3  |OuosyorMs B COBPEMEHHBIX HayKax o 1-2 8 KoHTposnbHBIE BOIPOCH! 1,2
KU3HH.
Tema 2. Ontrueckas criektpockonus. | Tembl noknanos Ne 1, 2; KOHTOOMLHALS BOIDOCHL
3  |DayopecueHnTtHas u KOHMOKAIbHASL KB 5-17. 3-4 8 p J— p 1,2
MUKPOCKOITHUS
3 Tema 3. Macc-ciektpomerpust  B|Temsl foknanos Ne 3, 4; 5.6 8 KoHTponbHbIE BOMIPOCH 13
CTPYKTYPHOM OHOJIOTHH KB 18-30. JIOKJIa]1 '
3 Tema 4. Peszonanchas cnexrpockomnus|Temsr noknanos Ne 5, 6; 7.8 8 KoHTponbHbIE BOITPOCHI 123
- 1 1
OHOMOJIEKYI. KB 31-50 JIOKJIa]T
Tema 5. Penrrenosckas| Tembr nokmamos Ne 7, 8; K
3  |kpucrammorpapus u  wmanoyriosoe|KB 51-65 9-10 8 OHTPOJIBHEIC BOHPOCET 1,2
PEHTI€HOBCKOE paccesiHue FOKIaL
Tema 6. DnexktponHas mpoceunBaromas| Temsr goxnagos Ne 9,10; K
3 MHUKDPOCKOIIHSI U aTomHo-cuoBast|KB 66-80 11-12 8 OHTPOJIBHBIC BOHPOCHT 1,2, 3

MHKPOCKOIN.

JIOKJIaJI




CamocrosiTenpbHas paboTa 00yJaromuxcs Y4eOHO-METOIUUECKOE
Cemectp HazBanune paszaena, TeMbI o Cpoku TpynoeMKocThb O1eHoYHOE CpeIaCTBO obecresenne .
Bux camocrositensHOM paboThI S (uac.) CaMOCTOSTEIbHOMN
paboThI
Tema 7. Cnextpockornust| Temsr nokaanos Ne 11, 12; K
3 KOMOUHAIMOHHOTO paccesHust B|KB 81-90 13-14 8 OHTPOJILHBIC BOTPOCHI 1,23
CTPYKTYpPHOU OHOJIOTHH JOKIa
3 Tema 8. CtpykrypHas OuonHpopmaruka|llpaxruueckas padora Ne 1 15-16 8 OT4eT 1o NPaKTUYECKON 123
U MOJIEKYJIIPHOE MOJICTHPOBAHHUE pabote '
Tewma 0. B e n k 0 B a g |[Ipaktrueckas padota Ne 2
MHXeHepwusd onA .
3 peweHUA 3apad 17-18 8 OTdeT no mpaxTHrIecKoi 1,2,3
. pabote
CTPYKTYPHOM
6MoOnNOruUuU
OO0muit 00BeM CaMOCTOATEIIBHON PabOTHI IO JUCIUIUIMHE (Yac) — 32
N3 Hux 00beM caMoCTOATEIBLHOMH Pad0THI € HCI0JIb30BAHHEM 3JIeKTPOHHOI0 00y4eHHUs 1
AUCTAHIIHOHHBIX 00pPa30BaTeJbHBIX TEXHOJOTHIi (Yac) - 32




4.3 Coaep:xaHue y4eOHOro MaTepuaa
Tema 1. BBenenne. CTpykTypHasi 0M0J10THsI B COBPEMEHHBIX HAYKAX 0 KHU3HH.
OOBexTh, 3a7a4 W METOABl CTPYKTypHOUW Ouonoruu. CrpykTypHas OHOJOTHS U
OMOMH)KCHEpPHUs B MCTOPHUYECKOM acrekTe. MeToabl CTPYKTYpHOW Owojoruu. 1. DMIMpUUYecKHid
MOJX0/A: (PU3UKO-XUMHUYECKHE METOAHI (in vitro). 2. TeopeTuyeckuii MOAX0: METOIbI CTPYKTYpPHOU
ononndpopmaruku (in silico). 3. ITlpuknagHOW mTOAXOA: METOABI TEHETHUYECKOW WHKCHEPHH
o6uomosekyi (in vivo).

Tema 2. Onrtnueckass cnekTpockonusi. PuyopecueHTHass ¥ KOH(poKajJbHasi
MHMKPOCKOIHSA.

MonekyisipHasi CIIEKTPOCKOIHS 3JIEKTPOHHOTO NOIIIONIeHHUs cBeTa. 3akoH byrepa-Jlambepra-
bepa. M3mepeHne KOHLIEHTpanuu MOJIEKY] B pacTBope. Koppekuus cBeTopaccesHusl B CIEKTpax
noriomenus. JlokanuzanuonHas wmukpockonuss (PALM, STORM). STED-mukpockonus.
MonexyssipHas ¢uryopecLieHTHas crieKTpockonus. CHeKTpbl BO30YXK/I€HUS U UCITyCKaHUs MOJIEKYJI.
@yopeclieHTHas: CIEKTPOCKONMS C BPEMEHHBIM paspemeHueM. DEPCTEpOBCKUN PE30HAHCHBIN
nepeHoc sHepruu. CTpyKTypHbIE HCCIEN0BaHUA ¢ NpUMeHeHneM (DEpCTepOBCKOro pe30HAHCHOTO
nepeHoca SHeprur. MeToasl (PIyopecreHTHO MHKPOCKOIIMU B HCCIEIOBAHUSAX CTPYKTYPHI U
B3aUMOJCHCTBUI MoneKkyld. PiyopecueHTHass MMKPOCHEKTPOCKONUS OJUHOYHBIX MOJIEKYII.
YCTpOWCTBO MHUKPOCIIEKTPOMETPOB JUISI HM3MEpPEHHs (PIyOpecHeHINH OJUHOYHBIX MOJICKYIL.
CTpyKTypHBIE HCCIIEJIOBAaHUS C HpPUMEHEHHEM (IIyOpPECUEHTHON CHEKTPOCKONUU OIMHOYHBIX
MOJIEKYJl. AHQJINW3 BTOPUYHOH CTPYKTypsl OenkoB. Anamu3 ctpykrypbl JIHK. Kondoxanpnas
MHUKPOCKOIHS U CIIEKTPOCKONHMsI Kpyrosoro nuxpousma (KJI).

Tema 3. Macc-cneKTpoMeTpHsi B CTPYKTYPHO# 0HOJIOTHH

[IpuHIMI Macc-CIEKTPOMETPUUECKOTO U XpOMAaTo-Macc-CIIEKTPOMETPUUECKOIO aHaIHu3a.
Wnentudukanuss U CTPYKTYPHBIM aHaJIM3 HU3KOMOJEKYJSIPHBIX coenuHeHui. Mnentuduxanus u
CTPYKTYpPHBIM aHaJW3 MNENnTHAOB M OenkoB. llpuMeHeHue XpomMaTo-Macc-CIEKTPOMETPUU s
KaueCTBEHHOTO " KOJIMYECTBEHHOTO OMMKCHOTO aHaJn3a CJIOXKHBIX CMECEH.

Tema 4. Pe3oHaHCHasI CIEKTPOCKONHUSA OHOMOJICKY.I.

OcHoBuble npuHIMNBl AAMP-cniektpockonuu, uctopus pasButus mMerona. Mecro SAMP-
CIIEKTPOCKOIUM CPEAH APYTHMX METOJIOB CTPYKTYpHOH Ouonoruu. ®ypse SAMP-cnekTpockonus u
yCTpOKCTBO coBpeMeHHBIX IMP-ciektpomeTpoB. MHOromepHas cnekrpockonus SIMP. [TapameTpst
SIMP, Hecyume cTpykTypHyto HH(popmaiuio. OnpeneneHue BTOPHUYHOW M MPOCTPAHCTBEHHOU
CTpyKkTyphl Oenka no aaHHbiM SAMP. IlpononbHas u momepeuHas penakcauus. MccienoBanue
BHYTPUMOJIEKYJIIPHON JHMHAMHUKH OEJIKOBBIX MOJIEKYJN 1o AaHHbIM SIMP. M30TomHble METKH U
Jana30H IPUMEHNMOCTH PAa3IN4HbIX METOI0B SAMP.

OIIP-cniektpockonua Hcrtopus co3ganust Mertona. YcrpoiictBo OIIP-cnexkrpomerpa,
BBEJICHUE CIMHOBBIX METOK B OMOMOJIEKYNbI. 3aJaud CTPYKTYPHOW OHOJIOTHH, peuiaemble C
nomouipto JIIP-cniekrpockonumu.

Tema S. PeHTreHoBCcKas Kpucraiorpapusa 4 MajaoyrjioBoe peHTTeHOBCKOe paccessHue

HcTtopusi co3gaHusi 1 OCHOBHBbIE (U3WYECKUE MPHUHIUIBI METOJA PEHTTEHOCTPYKTYPHOTO
aHanu3a. Murtepdepenuus u audpakuus. MecTo peHTTeHOCTPYKTYPHOTO aHalIM3a Cpeau APYrux
METOZ0B CTPYKTYPHOH OMOJ0ruu. 3a7auu, peaeMble ¢ IOMOILBIO PEHTT€HOCTPYKTYPHOIO aHaIu3a
OMOMaKkpoMOJIeKyl.  Pe3ynbTar  pPEeHTI€HOCTPYKTYPHOT'O  JKCIEPHUMEHTa, 0a3bl  JaHHBIX
IIPOCTPAHCTBEHHBIX CTPYKTYp, IPEUMYILECTBA U OrpaHUUYeHHs MeTona. Kpucrammmzanus 6enkoB u
UX KOMIUIEKCOB. OCHOBHBIE TOHATUS W TEPMUHBI: CHUMMETpHUS, KPUCTAJUIMUECKAas pEIIETKa,
JJIEMEHTapHas s4YeiKa, HEe3aBUCHMas 4YacTb, IPOCTPAHCTBEHHOE paspemieHue. IloctpoeHne
PEHTIeHOCTPYKTYpHOTO 3KcriepuMenTa. das3oBas mpobiaema u mytu ee pemeHus. PacmmdpoBka u
YTOYHEHHE CTPYKTYPbI, OCHOBHBIE IIAPAMETPhI Ka4eCTBa CTPYKTYPHOM Mozenu. Bpems paspenicHHas
KpucTayuorpadus Ha CHHXpPOTPOHAX U Ja3epax Ha cBoOOAHBIX 3ekTpoHax (XFEL). Helitponnas u



3JIEKTpOHHAs KpucTauiorpadus. ManoyrioBoe paccessHiue peHTIeHa B pacTBOpEe OMOMaKpOMOJIEKYII.
CxeMa 3KCIepUMEHTa U €ro OTIM4Yue OT Kpucramiorpaguu. [IpenmyiecTa 1 HeIOCTaTKU METOA.
AHanu3 KpHUBBIX MaJIOYIJIOBOTO paccesHus. YdacTok ['mHbe u rpaduku KpaTku Kak HMCTOUHUK
uHpopmanuu o cBoicTBax oOpasua. IIporpamMmmHoe obecniedeHue, MOAEIMPOBAHNUE CTPYKTYpBl U
KOH(OPMALIMOHHOM MMOIBUKHOCTH HA OCHOBE JIaHHBIX PacCesHusl.

Tema 6. DJeKTPOHHAs NPOCBEYHUBAOIIAS MHKPOCKONHMS W AaTOMHO-CHJIOBas
MHMKPOCKOIHA.

Hcropust 37€KTPOHHOW MUKPOCKOIIMU. Y CTPOMCTBO 3JIEKTPOHHOI'O MUKPOCKOIIA, IIPUHIIMIIBI
dbopmupoBaHusa u300pakeHUs. BO3MOXHOCTH W NpUMEHEHHE JIIEKTPOHHOW MHKPOCKOIHMHU
MaKpOMOJIEKYJI B CTPYKTYpPHOU OMOJIOTHH.

OcHOBHBIE (pU3MUECKUE MPUHLIUIIBI paOOTHl AaTOMHO-CHUJIOBOTO MUKpocKkomna. MccnenoBanue
MOJIEKYJISIpHBIX 00BbekTOB MeTogoM ACM. HoBble TeHIAEHIMM B pPa3BUTHM aTOMHO-CHIJIOBOM
MuKpockonuu. Ilpumepsl paboT, neMoHCTpupyromMx ucnoib3zoBaHue ACM ans CTpyKTYpHBIX
HCCIe0BaHUN OMOMOJIEKYIL.

Tema 7. CniekTpockonyusi KOMOMHALIMOHHOIO PAcCesIHUSI B CTPYKTYPHO# OMos10ruu

OcHoBbl konebaTenpHON crekTpockonuu. Ocobennoctu npuMenenus MK u KP B nuzydyenun
Oonosiornyeckux 00beKTOB. [IpHHIMITEI MHTEpIIpETany KoJiebaTenbHbIX crieKTpoB. [Ipumenenne KP
CIIEKTPOCKOIIMM B HCCIEIOBAHUAX CTPYKTYPbl U OCOOEHHOCTEH B3aMMOJAEHCTBHS OMOIOIMYECKHX
MouteKyll. Bo3amoxuoctu KP criekTpockonuu B UCCIIEIOBAHUSX HA YPOBHE KIETOK M TKaHEH, B TOM
yuciae B JKMBbIX opranusmax. Ilpunimunel ycunenus s¢dexra KP, ruranrckoe KoMOMHAIIMOHHOE
paccesinust (I'KP). ®opmuposanne KP ycunuBaromux cTpykTyp, npuMeHeHue 3 dexra B u3y4yeHnH
KHUBBIX OOBEKTOB (Ha mpuMmepe uccienoBaHus mosra). KP mukpockonus. HoBble TeHaeHuuun
ucnonb3oBanus KP B Mukpockonuu OJMKHEro MOJs U 30HJ0BO YCHJIEHHOM crektpockonuu (Tip
Enhanced Raman)

Tema 8. CtpykrypHasi 0MonHpOpMaTHKA H MOJIEKY/ISIPHOE MO/ICJIHPOBaHUE

[Tousite »skcmepumenta N Silico. MeToabl  MOJIEKYISPHOTO MOJCITHPOBAHUS KAk
HE00XOAUMBIA KOMIIOHEHT UHTEPIIPETALUHU HKCIIEPUMEHTAIBHBIX JAHHBIX B CTPYKTYPHON OHOJIOTHH.
Meroa SMIMpHYECKUX CUIIOBBIX ITosie. MonekyisipHas TuHaMHuKa. MoenupoBaHue Ha OCHOBAHUH
romosnorud. MonekyiaspHbelid  ¢onaunr. I[loBopoTHass u30Mepus W TOTEHIMAlIbHAs SHEPrus
ouononumepoB. Kaptel Pamauanppana. Ilpoduns rugpodoOHocTH. MoONEKynspHbIA JOKUHT U
BUPTYaJIbHBI CKPUHUHI XUMHUUEcKuX 0a3 naHHbIX. [loHsATHE O Apar-nusaiiHe. CTpyKTypHbIE 06a3bl
nanHbX. [lonck B 0a3ax JaHHBIX, AJITOPUTMBI BBIPABHUBAHUS IO IOCIEIOBAaTEIbHOCTH U IO
crpykrype. Anroputm Sippl&Stegbuchner. BenkoBblid anu3aiiH W NMEPCHEKTUBBI €ro OYMYLIMX
IIPUMEHEHHH.

Tema 9. benkoBafd MUHXeHepuUA ANA peweHUSAd
3allay CTPYKTYPHOMW 6MONOruUHU
Mooxonob B 6ENKOBOW UHXEHEDPUU OANHA PellIeHUS

3ajgauy CTPYKTYPHOM 6MONOTUMU.
KoHcTpyuMupoOoBaHMUe 6enkosB - obnacrThb
npumMmeHeHMWA. TNobynapHbBEe U MeMbpaHHbBE 6enNKMU,
Pa3nNM4YHblE CUCTEMB PEKOMOUMHAHTHOM
NPOAYKLULMUMU. TpeboBaHMWSA, npenobAaABNAEeMble K
cMctTemMamM PeKOMOUMUHAHTHOW NpoaAyYyKUUKU. DPaKTOoDpH,
BANUAKLWMKE H a YPOBEHD Kcnpeccwuu
pPeKoMOUMHaAaHTHB X 6enkoB. dkcnpeccusa B E. coli,
KNnerTkKax HacekKOoMblX " 9YKaAapPpUMOTHUYECKMUX
KneTKakxX. Pas3nuyHbl e MoJaXxoJmbhl, WTaMmM bl "



ocobeHHoCcTH. KneTtTouyHbM gucnnen U darosBbl K
amcnnewmn. bBeckneTtoyHasd NPOAYKLUMUSA 6enkoB.
YcTpouncTBO 6EeCcCKNeTOYHOM
6enNoOKCUHTE3IUPpYIOLWEHN CUCTEMH.I. Pné6ocoMHB H
avcnnewn. MPHK-oucnnewn. Bo3aMoXHOCTM "
npevmMyuwecCcTBa nepeaza KN1eTO4YHDbI MMHU CHcCctTemMmamM¥u.
OcobeHHOCTHM npUMEHEHMWA onaqa npoayKUuUwU
MeMOpaHHBb X 6enkoB. [fToHAaTHUE peHaTypauuu
6enkoB. OcobeHHOCTHM peHaTypauuu
rnobynapHbX MU MeMbpaHHBLX 6enkoB. OcCHOBHGbE
noaoxonob Aonad peHaTypaLl,MM.CﬂOCO6bII'IOJ'Iy‘-IeHMFI
6enkKoBHBlX MONleKyn, coapoepxXxauwwum X reHeTunn4yecCcKMU
KOOUDPYEeMDbl e n KOoOBaneHTHDb e MeTKMU, BKNO1KYadd
CNEeKTPOCKONMUWYECKMUE, dbnyopecueHTHSBb €,
napaMarHWTHDBE U NI3O0OTOMNHLbLE
4.3.1. TlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHIATH H JIa0OPATOPHBIX padoT
Ne Ne HanmenoBanue TpynoemkocTh (4ac.) OueHoyHbie dopMmupyemMble
n/H | pasaena CeMUHAPOB, Beero | M3 Hux cpeacTBa KOMIIETEHIHH
U TEMBI NPaKTHYECKHX YACOB | MpaKTHYeCKast (MHAMKATOPBI)
JadopaTopHbIX padoT OArOTOBKA
1 |Temal CrpykTypHasi OUOJIOTHS U 2 MK-1
OUOMHKEHEPHSL: KoHTposbHbIE HJIK i 1.1
TEOPETUYECKUE U BOIIPOCHI HJIK nixc 1.2
MIPAKTHYECKHE acTIEKThI HK i 3
2 | Tema2 OnTuyecKrue MeTOIbI 2 KOHTpObHBIE MK-1
CTPYKTYpPHOU OHOIOTHH MK nk 1.1
BOIMPOCHI TIK 1
AOKIax HIK nx13
3 | Tema3 XpomaTto-macc- 2 KOHTpOTbHBIE MK-1
CIEKTPOMETPHUECKHIA BOTIPOCH! HIK ik 1.4
aHaIu3 MK 5k 1.2
JIOKJIa1
HIK nx1.3
4 | Tema 4 Pe3onancHas 2 KoHTpobHbie nK-1
CHEKTPOCKOTIHS BOTIPOCHE HIK i 1.4
OMOTIOTMMEPOB 0K MK 12
HIK ks
5 | Tema5s PeHTreHOCTPYKTYPHBIN 2 MK-1
aHAIM3 B CTPYKTYPHOM Kourponeubre K i 1.1
6I/IOHOFI/H/I BOIIPOCHL HﬂK IIK 1.2
JOKIIa] HJIK k1.3
6 | Tema6 DNEeKTpoHHAas U aTOMHO- 2 KoHTposbHbie IK-1
CHJIOBAst MUKPOCKOTIHS BOTIPOCH HIK i 1.4
HIK k1.2
Aokl UK nx13
7 | Tema7 KonebarenbHas 2 KoHTpobHbIe nK-1
HJIK ik 1.1
CIICKTPOCKOIHS
BOIPOCHI TIK 11
JOKJIa IR i 5
8 | Tema8 [Ipenckazanue 2 K-1
HPOCTPAaHCTBEHHOM Orsermo Z§§ 1K1
MIPaKTHYECKOM MK 1.2
CTPYKTYpPBI
py yp pa60Te HﬂK 1IK1.3
MaKpOMOJIJIEKYIL.




[IpocTpancTBEHHOE
BbIpaBHUBAHHE OEIIKOB

9O | Tema9

benkoBast nHxeHepus: 2
(aroBblil TUCIUICH

Ot4er o
MPaKTUYECKOU
pabote

IK-1
HIK nx 1.1
HIK 5k 1.2
HIK nk1.3

CTYJA€HTAMM B PaAMKaX caMOCTosATeIbHOi padoTsl (CPC)

4.3.2. IlepeueHb TeM (BONMPOCOB), BBLIHOCHMBIX HAa CAMOCTOSITeJIbHOE H3yUYeHHe

Ne n/m Tema 3ananne dopMmupyemas HAK
KOMIIeTeHLHsI

1 Tema 1. Beenenue. | 1. IlogrotoBka K KOHTPOJIBHOMY IK-1 HIIK 5k 1.2
CrpykTypHass OHOJOTHS B | Oompocy
COBPEMEHHBIX HayKax o
KHU3HH

2 Tema 2. Ontruyeckas 1. TloaroroBka K KOHTPOJBHOMY IK-1 HIIK nx 1.1
CIEKTPOCKOMMSI. orpocy UK k1.3
dnyopecueHTHas U 2. IloarotroBka JOKJIaA0B MO TEME
KOH(OKaIbHas
MHUKPOCKOIIHUSI

3 Tema 3. Macc- | 1. IloaroroBka K KOHTPOJIBEHOMY IK-1 WK k1.2
CIEKTPOMETPHS B | ompocy HJIK nk1 3
CTPYKTYpHOH O6HOIOTHH 2. [loaroroBka AOKJIA/I0B 10 TEME

4 Tema 4. Pe3onancnas | 1. IloarotoBka kK KOHTPOJIHHOMY [IK-1 WK k12
CIIEKTPOCKOIUS onpocy UK k13
OHOMOJIEKYII. 2. IloaroroBka JOKJIa/I0B 10 TEME

) Tema 5. Penrrenosckas | 1. IlogrotoBka K KOHTPOJIBHOMY IK-1 HIIK k1.1
KpucTauorpadus U | orpocy HJIK k1.2
MaJoyTriIoBOe 2. IToAroToBKa HOKIAIO0B II0 TEME HJIK nk1 3
PEHTTEHOBCKOE paccessHue

6 Tema 6. Onexktponnas | 1. IlogrotoBka K KOHTPOJIBHOMY IK-1 HIIK 5k 1.2
MPOCBEYHBAKOIIAS OTpoCy UK k13
MHUKPOCKOIIUSI M aTroMHO- | 2. [ToAroToBka JOKIag0B IO TEME
CHJIOBAsi MUKPOCKOTIHS

7 Tema 7. Cnekrpockonus | 1. IlogrotoBka K KOHTPOJIBHOMY IK-1 HIIK 5k 1.2
KOMOMHAIIMOHHOTO onpocy UK k13
paccessHusT B CTpPYKTypHOH | 2. IloAroToBKa JOKJIaA0B IO TEME
Ouosorun

8 Tema 8.  Crpykrypras | 1. IlogroroBka otdera mo IIP No 1 [K-1 HIIK k1.1
ouonHpopmaTrka u | «IIpumenenune [Ipenckazanue HIK k1.2
MOJIEKYJIIPHOE MIPOCTPAHCTBEHHOMN CTPYKTYPBI K k13
MOJIETTMPOBAaHHE MaKpOMOJIJIEKYJI.

[IpocTpancTBEeHHOE BbIpaBHHBaHHUE
OeJIKOBY»

9 Tema 9. Benkosas | 1. IToaroroska oruera 1mmo I1IP Ne 2 [IK-1 UK k1.1
WHXeHepus st pemeHus | «benkoBass wHeHepus: (haroBblit HIIK nx 1.2
3a1a4 CTPYKTYpPHOH | AMCIIIE» UK k1.3
Ononorun

4.4. MeToanuyecKue YKa3aHUs M0 OPraHU3aIlUN CAMOCTOSITE/IbHOI padoThl CTYJIEHTOB
CamocTtosTenpHas paboTa CTyACHTa MpecleayeT CISAYIONUe elu:
COBEpIICHCTBOBAHNWE HABBIKOB CaM0O00pa30BaTENbHONM pabOThl KaK OCHOBHOTO IYTH

MOBBILIEHUS YPOBHS 00pa30BaHus;

yriyOJeHue ¥ paciiupeHue 3HaHUH 110 MpeIMeTy.




[To nmuctunnuae «CoBpeMEHHBIE METOJbI CTPYKTYpHOH OHOJOTHM M OWOMHKEHEPHH)
npeyiaraTces cienyromnme GopmMbl CaMOCTOSTEIbHON paboThI:

a) YrnyOlleHHBIH aHadW3 HAayYHO-METOAWYECKOW JIMTepaTypbl M U3ydeHHE y4eOHOro
MaTepuaia, peaycMOTpeHHOro paboueil mporpaMMoii;

0) MOArOTOBKA K KOHTPOJILHOMY ONPOCY Ha MPAKTUYECKUX 3aHITHUSAX;

B) TMOJrOTOBKAa YCTHBIX JOKJIAIOB C IPE3CHTALINECH;

I') IOJArOTOBKA OTYETOB IO MPAKTUYECKUM paboTam;

Tucomennvle pabomul. 1711 cCaMOCTOSITENILHOTO U3YYEHUS TEM PEKOMEHIYeTCs UCIIOJIB30BaTh
OCHOBHYIO M JIOIOJHUTEIIbHYIO JIMTEPaTypy, a TakK€ HCTOYHUKHU, HANJEHHbIE MpPU IOMOIIA
MH(OPMALIMOHHO-CIIPABOYHBIX M MOMCKOBBIX. [l 3aKperieHus: MaTepuana peKOMEHyeTCs IeaTh
KpaTKH€ KOHCIEKTHI 10 TEME.

Yemmuwiii 0oknao — 3to coodmenue B TeueHue 10-15 MuH, B KOTOPOM CTYJEHT B JTJAKOHUYHOM
dbopMe TOMKEH H3IOKHUTHh MaTephall MO0 COOTBETCTBYIOIICH TeMe, NMPUICPKHUBAACH CIETYIOLIETO
IUIaHa: BBEACHHE, OCHOBHAS YacTh, 3akitoueHue. JloKiaa CcOMpoBOXKAAETCA IMpe3eHTAINEH,
OTpaXKaoIllel OCHOBHBIE IIOJIOXKEHHS II0 COOTBETCTBYIOIIEH TEMeE, BKIIOYAIOIIEH HarjsaHble
MaTepuaibl (cxembl, Tabnuiibl, GoTo U T.1.). [Io OkoHYaHUU TOKIa/1a CTYIEHTY 3aJat0T BOMIPOCHI, KaK
IIpenojaBaTelib, TAK U CTYJI€HThI, HA KOTOPbIE JOKJIAAUUK JIOJIKEH J1aTh UCUEPIbIBAIOIINE OTBETHI.

Inan ooxnada no meme «HMccnedosanue cmpykmypuvl U CMpYyKmypHO-OYHKYUOHAbHBIX
ocobenHocmell OUOMAKPOMOIEKYTL MEMOOOM ....»

1. OOmast XxapakTepuCTHKa METO/Aa, €ro WCTOpUs, MPUHIMIMBI, JEXKallue B OCHOBE,
HCIOJIb3yeMoe 000pyAOBaHNWE M MaTepUalibl, BO3MOXHOCTH U OTpaHUYEHUs! (HEJOCTATKH)
MeTO/1a.

2. Tlpumep(bl) pacmiipoOBKU CTPYKTYPHI U MOJICKYJISIPHBIX MEXaHH3MOB (DYHKIIHOHUPOBAHUS
MaKpOMOJIEKYJ C HCIOJb30BAHUEM 3TOr0 MeTojaa (HEeoOXOAMMO YKa3aThb Ppa3BEPHYTYIO
XapaKTepUCTUKY OHOMOJIEKYJT — TaKCOHOMHUYECKYIO, OMOXMMMUYECKYIO, MOJEKYJISPHO-
TeHETHUYECKYI0, CTPYKTYPHYIO, SBOIIOLUOHHYIO U T.11.!). JlomoJHuTebHBIN GOHYC — eciu
OIMCHIBAEMBIN IPUMEP CBSA3AH C TEMATUKOW COOCTBEHHBIX HAyYHBIX MCCIEA0BAHUM.

3. 3HadeHue pacmiu(pOBKU JaHHON CTPYKTYpPHI A MPAKTHKU (pa3paboTka JeKapCTBEHHBIX
CpelCTB, HOBbIE (OMO)TEXHOIOTUH, MOICPHU3AIUS METO/IOB UCCIIEAOBAaHUH U T.1I.).

[Tpu BbIMONHEHUU 3a7aHUs 00M13aTeJBLHO HCIOJIb30BaTh JKypHaJbHbIe MyOIMKAIUU Ha
AHTJIMICKOM sI3bIKE!

Pexomenoayuu no noocomosxe npezenmayuu.

[IpesenTauuu — crnoco0 mpeacTaBieHus WH(GOPMalMU, COYETAIUA B cede TEeKCT,
TUIEPTEKCTOBBIE CCHUIKU, KOMIBIOTEPHYIO aHUMAIINIO, TpaQUKH, BUAEO, MY3bIKY U 3BYKOBOU s,
KOTOPBIE OPTaHW30BaHBI B €MHYIO cpeay. [Ipe3eHTanusi UMEeT CIOKET, CIICHApUd U CTPYKTYpY,
OpPraHM30BaHHYIO [UIsI yA0OHOTO BOCcHpusTHS WHGoOpManuu. OTIMYUTENIBHON OCOOCHHOCTHIO
MIPE3CHTAIINH SIBIISIETCS €€ MHTEPAKTUBHOCTD, TO €CTh CO3/IaBaeMast JIJIs MOJIh30BaTeNsl BO3MOKHOCTh
B3aMMOJICHCTBHS Uepe3 dIIEMEHTHI yIIPaBICHHUS.

[Tpe3eHTanmsi Bcera COCTOUT W3 JBYX OCHOBHBIX KOMIIOHEHTOB: MH(OPMAIUH, KOTOPYIO
BBICTYMAIONINI XOUYET JOHECTH JI0 ayTUTOPUH, U MaHEPhI H3NI0KeHus. HamcanHbIil Ha Oymare TeKcT
rmoMoraeTr 0oJiee YeTKO W TOCIIeIOBATEIHbHO U3JIOKUTh MaTepuall. [Ipe3enTanuu oObBIYHO AENaloT B
PowerPoint, B Impress, nmu6o B Acrobat. XKenarenbHo TpuaepKUBATHCS TPUHIIMIIA: OJIUH CIIAi -
OJIHA MBICITTb. TUTYJIBHBIN CIIAl]T TOJDKEH COJIEPKaTh HA3BaHUE MPE3CHTAILINH, €€ aBTOPA, KOHTAKTHYIO
uHpopmanuo aBTopa. Ha BTOpoM ciaiife OOBIYHO MpPENCTaBICH IUIaH MPE3CHTAIlMH, OCHOBHBIC
paszensl WK BOMPOCHI, KOTOpbIe OyayT paccMoTpeHbl. OcTaiabHBIE CIIaJIbI HY)KHO CTPOHUTBH TIO
MOJIETIN: TE3HC - apTYMEHTHI — BBIBOJI. BBIBOJIBI BCeria JOKHO OBITh JaHBI SICHO U JIAKOHUYHO HA
otnensHOM criaiiae. [Ipennocnennuii cnaig JOMKEH copepxkaTh HH(POpMAIio 00 UCIIOTh30BaHHBIX
HCTOYHMKAX JINTEpPATyphl, UHTEpHET-pecypcax. [locnennuii cnaig MOXKET MOBTOPATH TUTYJIBHBIN C
nobasnenneM (ppassl «Criacub0 3a BHUMaHUE! »

Ha cnaiigpl MOMKHBI TOMACTh TOJIBKO CaMble BAaKHBIE TE3MCHI W JaHHBIE, a TaKkKe
rpaguvecKkuii MaTepuall: JAWarpaMMbl, pUCYHKH, (ororpaduu. Crapaiitech Aenarh claiabpl Ha
OJTHOPOJHOM CBETIIOM (poHE ¢ Ooyiee KOHTPACTHBIM TeKCTOM. KilroueBble clioBa B MPEASIOKEHUU



Jy4IlIe BBIIENATH KUPHBIM MIPU(TOM UM IBETOM. TEKCT MUIINTE KPYITHO, INIOTHO HAOPaHHBIN TEKCT
CJIOXKHEE BOCIIPUHUMAETCH.

Cooepoicanue u hpopma omuema no npakmuveckou pabome

OTueT 1o NpakTHYECKON paboTe TOMHKEH BKIIIOYATh CIEAYIOIINE Pa3/IeIibl:

1. HABBAHUE PABOTbI

2. IEJIb 1 3AJJAYU PABOThI

3. OBBEKTHI 1 METO/IbI

B nannom pasnene npuBOISTCS XapaKTEPUCTUKHU UCCIEAYEeMOro 0ObeKTa B COOTBETCTBUU C
WHIUBUAYAIBHBIM 3aJlaHueM, JaeTcs IepeyeHb HCIIOJIIb30BAHHBIX B pPad0Te KOMIIBIOTEPHBIX
MIPOrpaMM, HHBIX JIEKTPOHHBIX PECYPCOB U 0a3 JaHHBIX; OMUCaHUe METOIMK. He cremnyeT BKIro4aTh
MaTepuasbl, He UCIOIb30BaHHbBIE B paboTe.

4. PE3VJIBTATHI U UX OBCYXJIEHUE

B nmanHOM pasnene mpuBOASTCS pe3yNbTaThl pabOThl B BUJIE TAaOJIHI], PUCYHKOB U CXEM.
Haetcs oOCyxaeHHE pe3ysbTaToB padOThl: aJeKBAaTHOCTh PE3YyJIbTAaTOB IOCTABICHHBIM 3ajayam,
UHTEPIIPETAINS PE3YIbTATOB C MO3UIIUU OCHOBHBIX OMOJIOTUYECKUX TEOPUH U T.1.

5. BBIBO/IbI

4.5. llpumepHasi TeMaTHKAa KYpPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI Yy4EOHBIM
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V. YYEBHO-METOJAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI

a) OCHOBHasl JINTepaTypa

1. buonorus KIIETKHU. OU3NKO-XUMUYECKHE, CTPYKTYpHO-()YHKIIHOHATbHbBIE u
nHpopmaimonubsie ocHOBHI [Tekct] : yue6. mocobue / I'. ®@. XKerynos [u ap.] ; pea. I'. @.
XKerynos. - 5-e u3n., crep. - M. : Jlenann, 2018. - 542 c. - ISBN 978-5-9710-4976-0

2. buodwuszuka [InexTpoHHsI pecype] / M. B. BonbkeHIITEHH. - DIEKTPOH. TEKCTOBBIE JaH. -
Mocksa : Jlanb, 2012. - 594, c. - ISBN 978-5-8114-0851-1

3. Cyrarun B. M. ®u3nko-XMMHYECKHE METOJbl MCCIIEI0BAHHS TOITMMEPOB [DIeKTpOHHEIH pecypc] : ydeGHOe
mocobue / B. M. Cyrarus, A. A. JIsnkoB. - 3-¢ U31., HCIIp. - DIEKTPOH. TeKCTOBEIE AaH. - [b. M.] : Jlans, 2018.
- 140 c. - OBC "Jlanp". - Heorpanuy. goctyn. - ISBN 978-5-8114-2712-3

0) 10MOJIHUTE/ILHAS JIUTEepaTypa

1. Bsenenue B buonHdopmatuky [Tekcr] : yueO. mocobue / A. Jleck ; mep ¢ aHIiI. mox pen.: A.
A. Muponoga, B. K. llIBsyioca. - 2-¢ u3a. - M. : bunowm. Jlabopatopus 3nanuid, 2015. - 978-
5-9963-1614-4

2. Monekynspras ouonorus kinetku [Texer] / 1. M. ®@amrep, 1. unac ; nep. ¢ aarin. U. b.
36apckoro. - M. : bunowm, 2016. - 256 c. - ISBN 978-5-9518-0436-5

3. TIpuHIUIBEI 1 METOJBI OMOXUMHUHM M MOJICKYJISIpHOHN Onosiorun [DnekTpoHHbld pecype] / K.
VYuicon, JIx Yonkep. - DneKTpoH. TeKCTOBbIe AaH. - Mocksa : Jlaboparopus 3nanwmii, 2015. -
848 c. - OBC "Jlann". - Heorpanuy. goctyi. - ISBN 978-5-9963-2877-2

4. Crpykrypa u ¢pyHKIIMOHHpOBaHHUE OenkoB [TekcT] : mpuMeHeHne MeTo10B OMonH(pOPMATUKI
/ mep. ¢ anrn.: B. H. HoBocenenkwmii, E. [[. banuukas, T. B. Haymenkosa ; pen. B. H.
Hosocenenxkuii. - M. : YPCC : Jlenann, 2014. - 414 c. - ISBN 978-5-9710-0842-2. - ISBN
978-5-453-00057-9 :

5. dusmka Oenka : yuyeb. mocobue i CTyA. BY30B, o0yd. mo Owonor. cmer. / A. B.

OdunkenpmteiiH, O. b. [Ttunpi. - 4-¢ u3a., ucnp. u gom. - M. : Yausepcuret, 2012. - 491 c.
- ISBN 978-5-98227-834-0

B) epHOANYECKHE U3aAHUS

«buonornvyeckne MmeMOpansl», «bnoxumusy», «buodusukay, «brorexHomorus», «Bompock
OMOJIOTHYECKOl, MEOUIMHCKOM U QapmaneBTuyeckoi xumum», «M3Bectus PAH. Cepus
ouonorudeckas », «Muxpodbuonorus», «MonekynspHas Ouonorus», «llpuknaanas OHOXUMHS U



MUKPOOHOJIOT U

) CIUCOK ABTOPCKHUX METOIMYECKHX Pa3padoToK:

buodusuka: yuedHo-meTonuueckoe mocodue / A. A. IlpucraBka, I'. B. IOpunosa, 3. A.
Edpemenxo, B. JI. Muxaiinenko, B. I1. CanoBaposa ; [moj o6mr. pen. B. I1. CanoBapoBoii]. —
Upkytck : U3narensctBo UI'Y, 2021. — 1 251eKTpOHHBINA ONTUYECKUI JUCK

[TpucraBka A.A. Bonbioi mpakTuKym 1o OMonHxeHepuu u ononndopmaruke. B 3 4. Y. 1.
benku : yue6.-meton. mocodue / A.A. IlpucraBka, B.I1. CanoBapoBa. — Upkyrck : M3a-BO
ury, 2013.-121c.

DuU3NKO-XMMHUUYECKHE MeToabl B Oumosormu : ydeb. mocoouwe / B.II. CamoBapoBa, A.A.
IIpucraska, H.JI. benpkoa, I'.B. FOpunosa, O.A. bepcenepa. — Upkyrck: U3n-so UI'Y, 2013.
-295c.

OU3NKO-XUMUYECKHE METOJII B OMOJIOTUH: TEOPETUIECKHE M IKCIIEPUMEHTAIbHBIE OCHOBBI
[DnexTpoHHBI pecypce] : yuebd. mocobue / B. JI. MuxaiineHko [u ap.]. - DIEKTPOH. TEKCTOBbIE
naH., 5,34 Mo. - Upkyrck : U3a-Bo UT'Y, 2018 . - a51. onT. auck (CD-ROM) - ISBN 978-5-
9624-1622-9

1) 6a3bl JaHHBIX, HH(POPMATMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1.

w

~

10.

11.

12.
13.
14.
15.

http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuarepHeT-BepcHsi MEXTyHAPOIHOTO
KypHaia 10 OHOXUMHHM ¥ OHOXMMHYECKHM acIeKTaM MOJICKYJISpHOW OHUOJIOTHH,
OMOOPraHUYEMCKON  XUMHH,  MHKPOOHOJIOTHH, HWMMYHOJIOTHH,  (u3nonorum  u
OnmoMeMIMHCKUX ucccienoBanuid. Ctateu B pdf-opmare.

http://www.6years.net/index.php - mopran OecraTHOW MEIMIMHCKON HHPOPMAIHH,
COIEPIKUT OOJIBIIOE KOJIMYECTBO KHUT, Y4€OHBIX MOCOOHI OMOXUMHYECKOIN HAITPaBIEHHOCTH.
http://www.chemexper.com/ - moucKk XUMHUYECKUX COCTUHCHUN B Pa3IHMUHBIX 0a3ax JaHHBIX
http://www.dmb.biophys.msu.ru - Mudopmarmonnas cucrema «/[MHaMHYECKHE MOJCIH B
Ouonorum», paccuMTaHHas Ha [IMPOKUH KpPYr TOJb30BaTeiel, BKIOYaeT B cels
THIIEPTEKCTOBBIE  JIOKYMEHTBI M pEIIMOHHbIE 0a3pl JaHHBIX W O0ecIleunBacT
YHU(PUIUPOBAHHBIN JOCTYI K pa3HOO00pa3HOM HH(OpPMALIUK IO JaHHOW MpeIMEeTHON
http://www.elibrary.ru/defaultx.asp - Hayd4nast osnexktpoHHas OuOIHOTEKa, KPYIMHEHUIIUit
POCCHICKUI WH(POPMAIIMOHHBIA TMOpPTal B OOJACTH HAYKH, TEXHOJOTHH, MEIUIIUHBI U
00pa3oBaHUsl, CoIepKaNIHid pedeparsl U MOIHBIE TEKCTHI Oosiee 12 MIIH Hay4HBIX cTaTeil u
nyOauKauil.

http://www.emolecules.com/ - morck coenHeHN B KOMOMHATOPHBIX 0a3aX JaHHBIX
http://www.ncbi.nlm.nih.gov/ - NCBI (National Center Biotech Information)
http://www.ncbi.nlm.nih.gov/blast - mnporpamMma BbIpaBHHBaHUS MOCIENOBATEIBHOCTEH
BLAST (Basic Local Alignment Sequence Tool)

http://www.ncbi.nim.nih.gov/pubmed - PubMed, TekcToBas 0a3a JaHHBIX MEAMIIMHCKHX H
OMOJIOrMYecKUX MyOJIMKalMi Ha aHTJIMHCKOM SI3bIKE, sIBNIsieTCsl OecriaTHOW Bepcueil 6a3bl
nma"HueIx MEDLINE.

http://www.rcsb.org/pdb/ - 6a3a ganubIx Mo cTpykType 6eiaxos PDB (Protein 3D Structure
database)

http://www.tusearch.blogspot.com - TIoMCK 3JIEKTPOHHBIX KHUT, MyOJMKAIHii, 3aKOHOB,
I'OCToB Ha caiiTax HaAy4YHBIX JJIEKTPOHHBIX OMOMMOTEK. B morckoBUKe 0TOOpaHBI JTydIHe
O6uOIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOXKHO CKadyaTh MaTepHajbl B MOJIHOM oObeme 0e3
peructpanyu. B cnucok BKIIOYEHBI OMOIHMOTEKH HHOCTPAHHBIX YHUBEPCHUTETOB M HAyYHBIX
OpraHu3aIui.

ObC «M3narensctBo Jlanb». Anpec nmocryna http://e.lanbook.com/

DBC «PykonT». Axpec nocryma http://rucont.ru/

OBC «Aiibykc». Aapec nocryma http://ibooks.ru

DBC «Opaiit». Anpec nocryna: http://biblio-online.ru/



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://www.6years.net/index.php
http://www.chemexper.com/
http://www.dmb.biophys.msu.ru/
http://www.elibrary.ru/defaultx.asp
http://www.emolecules.com/
http://www.ncbi.nlm.nih.gov/
http://www.tusearch.blogspot.com/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBI

6.1. YuedHo-1a00paTopHoe 000py10BaHMeE:

AynmuTtopust Ui NPOBEACHMS 3aHATHH NMPAKTUUECKOro THUMa. AynuTopus o0OpyloBaHa:
cneyuanusupogannol (yaeOHON) mebenvio Ha 12 OCaTOUHBIX MECT; 000pYIOBaHA MeXHUYeCKUMU
cpeocmeamu  ooyuenus: Ilpoextop Epson EB-X03, Okpan ScreenMedia, [locka aymuropHas
MelioBasi, MarHuTHasi, Jlaboparopus opran xumus - [1Ikad BerrsoxkHON AD-221"- 2 1., XuMU4YecKuii
mkad (cremwtax) -1 mr., JlabopaTOpHBIN CTON C BBIKATHBIMH TyMOaMu — 5 mT., XOJOJWIbHUK
«MuHCK» - 2IIT., Amnmapar Juis BEpTUKAIBHOTO 3JeKTpodopesa — 1 mr., BakyyMHBIN HcnapuTenb
PBO-64 — 1 mr., Bonemerp BY-15 — 1 mr., [esunterpatop YI-20 — 1 mt., U3meputenb HOHHBIX
conpoTuBiieHNH (umnenanca) - 1 mr., McTounuk nutanus ais snextpodopesa "Dnpd" — 1 mr.,
Ocnumnorpad yauBepcanbHbiil 1ByxirydeBoit C-55 — 1 mt., Tepmoctat TC-80 — 1 mt., [lentpudyra
K-24 — 1 wr., Henarpudpyra MIIB-310 — 1 mr. HoytOyk Lenovo G580 — 1 mit. cimyxammmu 1ist
IpeJCcTaBiIeHus y4eOHOM uHpopMmauuu no aucuuiinHe «CoBpeMEHHbIE METO/bl CTPYKTYpHOMH
OHMOJIOTHH U OMOWHKECHEPHI» YUeOHO-HALAOHLIMU NOCOOUSAMU, 0OOSCTICUNBAOIIIMMHA TEMATHIECKUE
WUTIOCTPALMK 110 JUCLUIUIMHE B BUJIE IPE3EHTALIUH.

Komnetotepusiit  kiacc (yueOHast ayauTopus) JUlsl TPYNIOBBIX M HHAWBHUIYaJIbHBIX
KOHCYJIbTAllMi,  TEKYILEero KOHTPOJIA M  NPOMEXKYTOYHOM  aTTecTaluH, OpraHu3aluu
CaMOCTOSITENTbHOU paboThl. AyauTOpHs 000py0BaHA: CHIEIMATH3UPOBAHHOM (yueOHOI) MeOeIbIo Ha
20 mocaZo4HBIX MECT, JOCKOH MeJoBOH; 00OpyAOBaHa TEXHHUYECKUMH CpEICTBAMH OOY4EHUS:
Cuctemnsiii 6ok PentiumG850, Monutop BenQ G252HDA-1 mt.; Cucremusiii 6moxAthlon 2
X2 250, Monutop BenQ G252HDA — 8 mr.; Cucremusiii 6ok PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mrT.; Mono6mok IRU T2105P — 2 mr.; Cucremusiii 6110k Pentium G3250,
Mounutop BenQG955 — 1 mit.; Cucremnsriii 610k Pentium G3250, Monutop BenQ GL2250 — 1 mwit.;
Cucremuslii 6510k Pentium G3250, MonuTop Samsung T200 HD — 1 wit.; Cuctemnsiii 610k Pentium
G3250, Monutop Samsung T190N — 1 mt.; Cuctemuslii 6110k tium G3250, MonuTop Samsung 740N
— 1 mr.; ¢ HeorpaHuuyeHHbIM JoctynoM K cetu Murepner; Ilpoekrop BenQ MX503; sxpan
ScreenVtdiaEcot. Hoytoyk Lenovo G580 — 1 mr. C HeorpaHW4YeHHBIM JTOCTYTIOM K ceTH MHTepHeT
1 o0ecrieuyeHneM JJOCTyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3al|H.

[Tomerienus 11 XpaHeHUs U TPOPHUIAKTHUECKOTo 00CTyKUBaHHsI y4eOHOTr0 000py/JOBaHUSI.
Aynuropus o0opyqoBaHa: CHELMATU3UPOBAHHON MeOenbio Ha 8§ MOCaJOYHBbIX MecT; BoITsxkHON
mkad — lwr., Jlamunapusiit mkadp — 2 mr., Tepmoctar TC-80 — 2 mT., JlabopaTopHslil cron
MeTaJM4eckuii — 3 wrT., JlabopaTopHbIil CTOJ ¢ pE3MHOBOM MOBEPXHOCTHIO — 2 MIT., XOJIOAWIBHUK
«ATna"T» — lmt. MuKpockon MOHOKYJISIpHBIN — 8 T, Mukpockon "bruonam"-1 mr., Crepunuzarop
nmaposor BK-75 IIT "T3MOU" — lmr., [Iunerka aBromatuueckas Jlemnuner 0,5-10 m"-1 mr.,
[Tunerka-go3arop"-1 mr., Mukpockon Levenhuk D870T tpunokymsp"-1 wmr., [Ipoextop OBepxen'-
1 wr., [Ipoektop View Sonic"-1 wr., IIpoexkrop View Sonic"-1 mr., Hoyr6yk Lenovo"-2 miT.,
[Tpuntep Brother -1 ., [Tpuntep Canon -1 mir.

6.2. IlporpamMHoOe oGecrieyeHme:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security mis 6usneca - Ctanmaptabiii Russian Edition. 250-499. ®opyc
Kontpakt Ne04-114-16 ot 14n0510ps 2016r KES. Cuer NePCI[3-000147 u AKT ot 23H050pst
2016r JInu.Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlutensuu
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInuensuu Microsoft 41059241.



Office 365 npodeccnonansHbIi ItOC T yyammxcs. Homep 3akaza: 36dde53d-7cdb-4cad-
a87f-29b2al19c463e.

6.3. TexHu4YeCKHUe U IJIEKTPOHHbIE CPEICTBA:
[Ipe3eHTaryu 1Mo OTIENBHBIM TEMaM Kypca;
OHJIAMH pecypc I MCCeI0BaHUs MOTCHIMAIBHOM sHeprun monekyn CheMagic Molecula
(chemagic.org/molecules/amini.html);
OHJIaiH pecypc Juisi TocTpoeHus Kapt Pamawanapana Ramachandran Plot Inspection
(proteopedia.org/wiki/index.php?title=Tutorial:Ramachandran_Plot_Inspection);
mporpaMma s ucciaenoBanus mnpodmis ruapodpobHoctH GenkoB EMBOSS  Pepinfo
(www.ebi.ac.uk/Tools/seqgstats/emboss_pepinfo);
basbr nanubix Uniprot u PDB;
[Tporpamma Juist CTPYKTYpPHOTO BeIpaBHUBaHUs OenkoB «3D Viewy (https://www.rcsb.org/3d-
view);
[Iporpammbl BeIpaBHUBaHUS TOCIIEA0BaTeNbHOCTEH cemeiictBa BLAST;

O6pa3oBarenbHbIi mopran Educa.
VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Jns  ocBoeHuss aucuMIUIMHBL  «COBpEeMEHHbIE METOABl CTPYKTYpHOW OuoIOrMM U
OMOMH)KEHEPUI TIPUMEHSIOTCS CIEAYIONIHE 00pa30BaTEIbHBIC TEXHOIOTHH:

Hnppopmayuonnas nexyus. JIeKIMsE — 3TO CKATOE U3JI0)KEHHE OCHOBHBIX HAYYHBIX (DAKTOB,
YTO sIBJIIE€TCS 0a30M JJIs aHAJIM3a PacCyKICHHH, OLIEHOK.

Jlexyusa-eusyanuzayus. YUYUT CTYIEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M HUCHBMEHHYIO
nH(OPMAIIHIO B BU3YAIBHYIO (OpMY, 4TO (POPMHUPYET Yy HUX MPO(HECCHOHATLHOE MBIIIIJICHHE
3a CYeT CUCTeMaTH3allud U BBIJCNIEHUS HauOojee 3HAaYMMBbIX, CYIIECTBEHHBIX 3JIEMEHTOB
coJiepkaHusl o0yueHus. 3ajaya MpenoiaBaresisi UCIoJIb30BaTh Takue (GOpPMbl HATJISAHOCTH,
KOTOpBIE Ha TOJIBKO JIOMOHSIOT CIIOBECHYIO MH(POPMALIUIO, HO U CaMU SIBJISIOTCS HOCUTEISIMU
nH(popManuu (CXeMbl, PUCYHKH, CIAlAbI-IIPE3EHTALNN, U T.I.). DTOT BUJ JIEKLUU JIy4lle
BCET0 MCIOJIb30BaTh Ha 3Talle BBECHHS CTYJCHTOB B HOBBIN pa3Jiell, TEMY JTUCLMITIHHBIL.
IIpakxmuyeckue 3anAmus — 3TO 3aHATUE, IPOBOJUMOE O]l PYKOBOJCTBOM IIPENOAABATENS B
yueOHOM ayIuTOpPUH, HANpPaBIEHHOE Ha YIiayOJeHHEe HayYHO-TEOPETHYECKHX 3HAHUN U
OBJIAJICHUE ONpEENCHHBIMM METOJaMHM CaMOCTOATENbHON paboThl, KoTopoe (opMHpYyeT
npakTuueckue ymenus. OqHoi u3 Gpopm npakTUYECKUX 3aHITUN SBISETCS CEMUHAP.
Cemunap-uccireoosanue. TeXHONOTUs MPOBEACHUS 3aBUCUT OT METOA, KOTOPBIH 3a70KEH B
OCHOBY ceMHHapa. B pamkax npeamera «Perynsuus BHyTPUKIETOYHBIX MTPOLIECCOBY JaHHAs
oOpa3oBaTefpHasi TEXHOJIOTUS IMPEANOoJaraeT MOATOTOBKY W 3allUTy JOKJIAI0B IO
aKTyaJbHbIM TEOPETUYECKUM U MPAKTUYECKUM IpoOIeMaM JUCIUTINHBL.

Konnokeuymor — Buj; yueOHOTrO 3aHATHS, IPOBOJIMMOTO C LEIbIO MPOBEPKU M OLIEHUBAHUS
3HaHu# ydamuxcs. KolokBuyM MOXeT MpPOBOAMTHCSA B (OpME MHIUBHUIYATHHON Oecelsl
MpenojaBaTelis co CTYACHTOM MJIM KaK MacCOBbIH onpoc. B xoze rpymnmnoBoro odcyxaeHus
CTY/ICHTBI Y4aTCsl BHICKA3bIBaTh CBOIO TOUKY 3PEHUS 110 ONPEIe]IEeHHOMY BOIPOCY, 3aIIUIIATh
CBO€ MHEHHUE, MPUMEHsS 3HaHMs, MOJIydeHHbIE Ha 3aHATHSAX IO mpeamery. B xoxe
KOJIJIOKBHYMa TaK)ke€ MPOBEPSIOTCS MUChbMEHHBIE paOOThl CTYJIEHTOB, MPOBOAMUTCS 3alllUTa
JOKJIa/10B.

CamocmosmenvHas paboma cmyodenmos (cM. 11.4.4).

Lucmanyuonnvie obpazosamenvHble MexXHONI02UU. Ilon JUCTAHIIMOHHBIMU
00pa3oBaTeNbHBIMU  TEXHOJOTHSIMU  TOHMMAIOTCS  OOpa3oBaTeNbHbIE  TEXHOJOTHH,
peanu3yeMble B OCHOBHOM C HPHUMEHEHMEM HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHBIX
cereil. [Ipu ocBoeHnu aucrumuHbl «COBpEMEHHBIE METOIbl CTPYKTYPHOM OMOJIOTUU U
OVOWHKCHEPUH» UCIIOJB3YETCSl  KOMNblomepHvle cemegvle mexHoaoeuy (MHTEpHET-
TEXHOJIOTUM) — CHOCO0 JMCTAaHLIMOHHOM mepeaayn HHGOPMAIMM, OCHOBAHHBIA Ha
HCIOJIb30BAHUY INIO0AIBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETeH 715 00ecreueHns 10CcTyna
oOyyaromuxcs K WH(GOPMAIMOHHBIM 00pa30BaTeNbHBIM pecypcaM U Uit (OPMHPOBAHUS



COBOKYITHOCTHU MCTOAWYCCKUX, OPraHU3aAlMOHHBIX, TCXHUYCCKUX U MPOTpaMMHBIX CPCACTB
pcaiursanu U YIpaBJICHUA y‘le6HBIM IponecCoOM HE3aBUCHUMO OT MECTa HAXOXACHHUA €TI0
cyObekToB. JlJIsi OpraHM3anyy AUCTAHIIMOHHOTO OOy4YEHHS HAa OCHOBE JTHUX TEXHOJIOTHMA
HCIIOJIB3YETCA CIICHHUAIM3UPOBAHHOC IPOrpaMMHOE CpPEIACTBO - O6paSOBaTeJ'IBHBII71 rnoprain
UI'Y (educa.isu.ru).

VIIl. OHEHOYHBIE MATEPUAJIBI IJI51 TEKYIIEI'O KOHTPOJIA A
IMPOMEXYTOYHOU ATTECTALLUU

Ouenounvle mamepuanst 07151 6X00H020 KOHMPOJIA
JIJ1st BXOJTHOTO KOHTPOJIS OIICHKH YPOBHS 3HAHUU CTYICHTOB HCIIOIB3YETCsl TECTUPOBAHUE 110
OCHOBHBIM paszjiejiaM 0nopu3uku, OMOXUMUN, OMOMH(POPMATHKH M MOJIEKYJIIPHOU OMOJIOTHH.

Hemoncmpayuonnuwiti eapuanm mecma 05l X0OOHO20 KOHMPOIs
1. Kakue cBs3u 00pa3yioT o-Criupajib BO BTOPUYHOU CTPYKType Oenka?
a) Bannep-Baanbca; 6) ruapodoOHbIe; B) MENTHIHBIC; T') BOJOPOIHBIC

2. B ocHOBe aOCOpOIIMOHHON CTIEKTPOCKOIIHNH JICXKHT SIBJICHUE:
a) MOIJIOIIEHUS KBaHTa 3JIEKTPOMAarHUTHOTO U3IY4YEHUs ONpPEIeNIeHHON JUIMHBI BOJIHBI MOJIEKYJIaMH
BEIIECTBA; 0) paccessHUs M3IIyYSHHsI NP MPOXOKICHUHN Yepe3 pacTBOpP M3y4aeMOI'0 BEIIECTBA; B)
(iyopecleHIIMM pacTBOPa, COJEPKAILEro HM3ydyaeMble KOMIIOHEHTBI; I') 3JIEKTPOHHOIO Iepexojia
MEXTy OCHOBHBIM M BO30Y>KJICHHBIM COCTOSTHHEM.

3. BeiOepuTe THUII MOJEKYISPHOIO IEepexo/1a, COOTBETCTBYIOLIMN MOIIOIEHUIO MOJIEKYJION
MH(PPAKPACHOTO H3ITyUCHHS:
a) AOepHBIA; 0) MeXIy OCHOBHBIM COCTOSIHUEM WU JIOOBIM KojeOaTeIbHBIM YPOBHEM IE€PBOTO
BO30YKJIEHHOT'O COCTOSIHMSI; B) BpalllaTeIbHBIN; T') MEX1y KoieOaTelbHbIMU YPOBHSMU B IIpeienax
OJTHOT'O 3JIEKTPOHHOT'O YPOBHSI.

4. Kakoe M3 MepeyrclIeHHBIX YTBEPKACHUH O MOCIEN0BATEIbHOCTH, CTPYKTYpe U (GyHKIUU
OesnKa He BepHO?
a) nBa OenKM MOTYT 00JiaZiaTh PAa3JIMYHBIMU CBEPTKAMHU, HO BBINOJIHATH CXOAHBbIE (QYHKIHU; O)
MUHHMaJIbHOE KOJMYECTBO 3aMEH aMUHOKHMCIOTHBIX OCTAaTKOB, HEOOXOAMMOE [yl W3MEHEHHS
¢byHkuu Oenka — 1; B) ABa Oenka MOTyT 00J1a7jaTh CXOJHOW CBEPTKOW, HO BBIIIOJIHATH PAa3JINYHbIC
¢GbyHKIMYU; T) OpeacKa3blBaTh (YHKUIMU Oelka, Kak MpaBWIIO, CIOXKHEE, YeM MPOTHO3MPOBATH €T0

CTPYKTYDY.

Ouyenounvie mamepuanvt meKyuiezo KOHmMpona

OneHouyHble MaTepHallbl TEKYLIEro KOHTpoJds (opmupyroTcss B coorBercTBuu ¢ JIHA
yHuBepcuteTa. B pamkax aucuuminHbel «COBpEMEHHBIE METOJbl CTPYKTYPHOH OHOJOTHH H
OMOMHKEHEPUU» UCIIOJNIb3YIOTCS CleIyIoIIHe (POPMbI TEKYIIEro KOHTPOJIS !

® YCTHBIH OIIPOC;

3allUTa JOKJIaI0B;
3alUTa OTYETOB 10 MPAKTHUECKUM paboTam
KOHTPOJIb CAaMOCTOSTEIbHON PaOOTHI.
@DOH/I OIIEHOYHBIX CPEJICTB BKIKOYAET:
KOHTPOJIbHBIE BOIIPOCHI;
IIepEYEHb TEM JI0KJIA0B;
BOIPOCHI it camocTositeabHoro uzydenus (CPC);
IIEpEYCHb BOIPOCOB I 3a4€Ta.
Ha3nauenue O1eHOYHBIX CPEACTB: BBIIBUTH chopMupoBaHHOCTH KommeTeHuuu [1K-1 (cm. 1.
I11). CryneHTbl, He BBINOJHUBIINE 33/IaHHS TEKYIIEr0 KOHTPOJIS HJIM ITOJYYHBINUE 32 HUX OICHKY
«HE€ YAOBJIETBOPUTENIBHOY», 10 IPOMEXKYTOUHOM aTTecTallud HE JOMYCKaloTcs, MOKa He OyayT
JIMKBUJIMPOBAHBI BCE 3a10JDKEHHOCTH.




Tembl 10K1210B

@diryopeciieHTHas CIIEKTPOCKOIUS U MUKPOCKOIHUS
JIBoiiHas MOJIIPU3AIIMOHHAS UHTEPPEPOMETPHS U KPYTOBOH JTUXPOU3M
CaepxObICcTpas a3epHas CHEKTPOCKOMUS
Macc-cniekrpomerpus
SAnepHO-MarHUTHO-pe30HaHCHas criekTpockomnus (IMP)
DNeKTPOHHBIN apamMarHuTHeIN pe3oHanc (OI1P)
MaxkpomornekyisipHas Kpuctamiorpadus
ManoyrioBoe paccessHue CBeTa
Kpuosnekrponnas mukpockonus (Kpuo-2OM)
0. OrpaHuYeHHBIH TPOTEONN3
1. PamaHOBCKas ClIEKTPOCKOMHUS (KOMOWHAIIMOHHOTO PACCEsTHUS )
12. Moowcno  npednosicums  ceotl  apuanm memooa 011 00KIa0d (N0 Cco2nacosanuio ¢

npenooasameinem)

RRoOo~NoOR~wNE

Kpumepuu oyenxu ooxnaoa:

e HoBu3Ha TekcTa: a) aKTyaJbHOCTb TEMbI; 0) HOBU3HA U CAMOCTOSITENILHOCTh B IIOCTAHOBKE
po6IeMbl, POPMYITHPOBAHNE HOBOTO ACTIEKTa H3BECTHOM MPOOIEMBI B yCTAaHOBJICHUH HOBBIX
CBsI3eH (MEXIPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPALIMOHHBIX); B) YMEHUE padoTaTh C
UCCIIEIOBAaHUSIMU, KPUTUYECKOM JINTEpaTypol, CUCTEMAaTU3UPOBaTh M CTPYKTYpHpPOBATh
MaTepua; I') sBJICHHOCTh aBTOPCKON MO3UIIUHU, CAMOCTOSATEIbHOCTh OLICHOK U CYKICHUH; 1)
CTUJICBOE €IMHCTBO TEKCTa, €IUHCTBO KaHPOBBIX YEPT.

e (CreneHb pacKpbITUS CYIIHOCTH BOIPOCA: a) COOTBETCTBUE COJEP)KAaHUA TEME U IUJIaHy
Joksana; 0) MOJHOTA U IIyOMHA 3HAHHUH 1O TeMe; B) 000CHOBAaHHOCTH CIIOCOOOB U METOJIOB
paboThl ¢ MaTepuajaoM; I') yMeHHe 0000IIaTh, eJaTh BbIBOJIbI, COMIOCTABIATh Pa3InYHbIC
TOUYKH 3pEHUsS IO OJTHOMY Bompocy (mpobieme).

e (OOOCHOBaHHOCTb BBIOOpAa MCTOYHMKOB: @) OLEHKAa MHCIIOJIb30BAHHON JIMTEPaTypBhI:
MIPUBJICYEHBI JIU HaubOJIee U3BECTHBIE PAOOTHI MO TEME HCCIeA0BaHUA (B T.4. )KypHAJIbHbIE
MyOJIMKALMU TTOCJIEAHUX JIET, IOCIEeJHIE CTATUCTUYECKUE JaHHbIE, CBOJKHU, CIIPABKH M T.JI.).

e (CoOmonenue TpeOOBaHUN K OPOPMIICHHIO: a) HACKOJIBKO BEPHO O(DOPMIICHBI CCHUIKM Ha
UCIOJIb3YEMYIO JIUTEpaTypy, CHHCOK JHUTEpaTyphl; 0) OLIEHKAa IPaMOTHOCTH M KYJIbTYpbI
u3noxeHus (B T.4. opdorpaduyeckoil, MyHKTyallUOHHOM, CTHWJIMCTHYECKOW KYJBTYpHI),
BJIQJICHUE TEPMUHOJIOTHENW; B) COOTBETCTBUE IPE3CHTALMU COJCPKAHUIO JOKIaaa u
PEKOMEHIallUsIM 110 €€ OATOTOBKE (cM. 1. 4.4).

Ouenka «omauuno». B 1OKnane TMONHOCTBIO pacKpbiTa TeMma, MPOAHAIU3HUPOBAHO
COBPEMEHHOE COCTOSIHUE BOIPOCA; CTYJEHT CBOOOIHO BJIaJ€eT MaTepHaoM, U3JIaraeT ero JOru4Ho,
MOCJIEI0BATENbHO, JIAKOHUYHO, XOPOILIMM Hay4HbIM fA3BIKOM. JlOKiax  coOIpoBOXaaeTcs
Mpe3eHTaIlel, KOTopasi COCTaBJIeHa ¢ COONIIOIeHHEM OOIIMX TpeOoBaHUN 0(OPMIIEHUS, COEPKHUT
CCBUIKH Ha TIPUBECHHBIE (POTO, pUCYHKH, CXeMBI U T.J. [Ipn 00CYX)/IeHUH CTYIEHT TEMOHCTPUPYET
MOHMMaHHE U3y4yaeMoil MpoOJiieMbl M METOAOJOTMHM HAy4YHOTO UCCIEIOBaHMs, BIAJCHHUE
npodeccnoHanbHOM TEPMUHOJIOTHEN U YMEHHE IPaMOTHO OTBEYaTh Ha BONIPOCHI AyAUTOPHH.

Onenka «xopowtoy». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIUYECTBO Marepuana, HO
IIpU ATOM MaTepHall B HEJOCTATOYHON CTENEHU MPpOaHaIM3UPOBaH aBTOpoM. MiMeroTcs HeloueThl B
oopMieHHH Tpe3eHTAlMM WM TPEe3eHTAalUs He B TOJHOM CTENeHH COOTBETCTBYET OOIIMM
TpeboBaHusM. OTBETbl CTyJE€HTa Ha BOIPOCHl HE SBJSIIOTCA  MCUEPIBIBAIOUIMMU U
apryMEHTHPOBAHHBIMHU.

Onenka «ydoeremeopumenvro». TemMa packpblTa HE IOJHOCTBIO, Marepuan He
MPOAHAJIM3UPOBAH, CTYIEHT IOKa3bIBaeT IOBEPXHOCTHBIC 3HaHWA.  [Ipe3eHTanuss YaCTUYHO
COOTBETCTBYET YCTaHOBJEHHbIM TpeOoBaHusAM. Ilpum oOCyxneHuM [OoKjIana CTYIEHT Jaer
HETPaBUJIbHBIC WA UCUEPIIBIBAIOIINE OTBETHI.

Onenka «uneyoosnemeopumenvHoy». Tema He pAcKpblTa, NPUBEAEH CKYAHBIH 00beM



MaTepuala; Mpe3eHTalusi OTCYTCTBYeT HJIM HE COOTBETCTBYeT TpeOoBaHusM. Ilpu obcyxneHun
JOKJIa/1a CTYACHT HE 1aeT OTBEThI UJIM OHU HE COOTBETCTBYIOT BOIIPOCAM.

KoHTpoJibHBIE BOIPOCHI

1. Vxkaxwure mpeArnochUIKH BOSHUKHOBEHUS CTPYKTYPHOU OHOJIOTHH.

2. KakoBa npaktuueckas 3HaYUMOCTb CTPYKTYpPHOI1 Onosioruu u GUOMHKeHEpUU?

3. B3anMocBs3b COOCTBEHHBIX HAYYHBIX HHTEPECOB C IENSIMH U 33Jja4aMH JUCIUILIHHBI.

4. Kakue NpUHIIMIIBI JIEXKAT B OCHOBE IPYMNIHPOBAHUS METOAOB CTPYKTYPHOM OUOJNIOTHH U
OnonHXeHepuu?

5. KakoB npuHnun paboTsl ciekTpodoTomMerpa’?

6. Yto Takoe MOJSAPHBINA KO3(PPHUINEHT SKCTUHKIHN?

7. Yto Takoe onTuyeckas mIoTHOCTh? Kak ee usmepurs?

8. Kakue cymecTByl0T CIOCOOBI MOTYJISIIIMHA CBETOBBIX TIOTOKOB B CIIEKTPOMETPUIECKOM

obopynoBanuun?

9. TlormomeHue pacTBOpa, COJACPIKAMIETO BEIIECTBO C MOJIGKYJSIPHBIM BecoM 423 B
KoHIeHTpanuu 32 Mxr/mi coctaBiset 0,27 pu 540 HM B OJHOCAaHTUMETPOBOI KtoBeTe. Uemy
paBeH Kod((HUIIUEHT MOJIIPHOTO Toramenus npu 540 HM, eciH IOIyCTUTh, YTO 3aKOH bepa
cooOnromaerca?

10. PactBop coenmuenusi A umeet D2go = 0,45 1 Dsso = 0,03. PacTBop BTOpOro coenunenus b
umeeT Dogo = 0,004 u Daso = 0,81. 2 mum pactBopa A cmemamu ¢ 1 mi pactBopa b.
PesynbTupytomas ontuyeckas miotHoctb cmecu Daso = 0,3 u Daso = 0,46. Nmeercs nu
B3auMoJIeficTBUE MeXy BemecTBaMu A u B?

11. B npouecce TuTpoBaHus Oeika npu 295 HM HaiIeHO, 9TO KOA(PGUIIMEHT IKCTUHKIIUN PE3KO
Bozpacraer npu pH 9,6. Ilpu pH 11,7 oH Bo3pactaer cHOBa, IPUYEM 3TO YBEIUYEHHUE
COCTaBJISIET OJIHY TpeTh OT mepBoro. M3BecTHO, 4TO B O€lIKE COAEPKUTCS 8 OCTAaTKOB
TUpPO3uHA. YTO BBl MOXKETE CKa3aTh O CTPYKTYype Oenka?

12. Cpennee comepxanue I'-1] map B THK Escherichia coli cocrasusier 50 %. Mccnenosanu
JUHAMUKY U3MEHEHHS MOJISIpPHOTO K03 pHLIMeHTa SKCTUHKIMY ITpH 260 HM NMPH MOBBIIIEHUN
Temneparypbl (kpuBas AeHarypauuu). OJHAKO BMECTO IUIaBHOM KpuBOW HaO0Jaiach
nByxcTynendaras: ¢ Tny = 82 u 88 °C. ITepsas crynens coctasseT 20 % BCero BO3pacTaHus.
Kakoe o0bsicHeHNEe MOKHO JAaTh 3TOMY SIBJICHUIO?

13. B uem npenmyIecTBa U HEIOCTaTKU Pa3HbBIX BUIOB CBETOBOM MUKPOCKOIUU?

14.Kak u 1 4ero mpuMeHSAIOT (uyopecueHTHble kpacutenu? Kakue QuyopeciieHTHbIe
KpacuTeNIy BaM U3BECTHBI?

15. B kakux caydasx 5(Q¢eKTHBHO HCIONB30BATh JIOMHUHECIEHTHYI0O U (IyOpECICHTHYIO
MHUKPOCKOIIHIO?

16. Kakue BO3MOXXHOCTH J1aeT KOH(OKAIbHAS MEKPOCKOITUS B TOYeMY?

17. lns moxacyera umcna Oaktepuit B 1 M1 OakTepualbHOW KyJIBTYpbl yJOOHEE BCEro
HCIOJIb30BaTh (Pa30BO-KOHTPACTHBIM MUKpOcKoI. OHAKO 1Ji MOJICUYeTa YUCIIa BAPYCOB ATOT
METO/ HEMPUTOEH M3-3a CIMILIKOM MaJIOro pazmepa yactull. OObSICHUTE, KaK JJIsl 3TOH LeNn
MO’KHO HCITIOJIb30BaTh (IyOpPECHEHTHYI0 MUKpOCKOIHI0. Kakoe CBONCTBO BUPYCOB ClEAyeT
UMETb B BUJY, YTOOBI JOOMTHCS ONTUMAIbHBIX ycioBui mojacuera? Kakue BUpychl jerde
caenars BuaumeiMu, JTHK- niim PHK-Bupyce1?

18. KakoB npuHIHI paboThl Macc-ClieKTpoMeTpa’?

19. OnumuTe MPUHIUN IEHCTBUS KBaPYIIOJIBHOTO MacC-aHAIN3aTopa

20. Kakum 00pa3oM HOHBI B MaCC-CIIEKTPOMETPE 00Pa3yrOTCsl, YCKOPSIOTCS, Pa3AestoTcs U
perucTpupyrorcs?

21. B uém cocTout poKycHpyrolee 1eHCTBIEe MarHUTHOTO TIOJIs aHAJIN3aTopa B Macc-
CIIEKTOpOMETpE?

22. Yrto Ha3bpIBaeTCs paszpelaromiell CHiIoi Macc-ClIeKTPOMETPa U YeM OHa ompeaessercs?
KakoBsl myTu €€ yBennueHus?
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Uro Ha3bpIBaeTCs YyBCTBUTEIBHOCTHIO MACC-CIIEKTPOMETPA U YEM OHA OIPENEISAETCS?
KakoBsl mytu €€ yBennueHus?

Ha uém ocHOBaHa naeHTH(UKALIUS HOHOB B Macc-CIeKTpe?

Kak ycranaBnuBaetcst OpyTTo-opmyiia BemecTBa?

Kak onpenenstorcs noTeHIuanbl MOHU3ALUNA MOJIEKY?

Kak ompenenstorcst JHEpruH pa3pblBa XUMUYECKUX cBA3eil? Kakue naHHbIE HY)KHBI U UX
onpeeacHus?

HazoBuTe OCHOBHBIE THIBI pEAaKLMM pacnaja OPraHU4eCKMX COCIMHEHHH B Macc-
CIIEKTPOMETPUHU

B wmacc-cniektpe nuxiopmeTaHa BHUIHBI IIMKH, COOTBETCTByloIIMe MaccaM 84, 86, 88.
OTHOcHTENbHBIE MHTEHCUBHOCTH 3THX JIMHUK PaBHBI COOTBETCTBEHHO 9:6:1. Kakum nonam
COOTBETCTBYIOT 3TU NUKHU? Kak MOXXHO 00BACHUTH UX OTHOCUTEJIbHYIO HHTEHCUBHOCTh?
VYrnepox Ha 99 % coctout w3 C u Ha 1 % — u3 ¥C. B macc-criekTpe HEKOTOporo
YIJIEBOIOPO/Ia MUK, OTBEUYAIOIIUN HauOOoJIbLIIEMYy MacCCOBOMY YUCITY, HOSABISETCA NPU Macce
M+1. OH COOTBETCTBYET MOJIEKYIIPHOMY MOHY, cozepamiemy oaud atoM °C. Iluk mpu
Macce M cOOTBETCTBYET MOJIEKYISPHOMY HOHY, COIEpsKaIeMy TOIbKO aToMbl 2C. DTOT MUK
B 16,5 pa3 unrencuBHee mnmuka i M+1. CKoilbko aToMOB Yyriepoja B MOJICKYJIE
yriaesojopona?

Yem 00yCII0BIEH MATHUTHBI MOMEHT S/Jpa U KaK €ro MOKHO OIIPEJIEIUThH?

Kakue ycioBust Hy)XHO c037aTh, 4TOOBI 3apETUCTPUPOBATH SBJICHUE SIIEPHOTO MAarHUTHOTO
pe3onanca?

OT 4ero 3aBUCHT Pa3HOCTB 3aCEICHHOCTEN SHEPTETUUECKUX YPOBHEN?

Kakum 00pa3om BiMsieT Ha HHTEHCUBHOCTH curHana SIMP sinepHas MarHuTHas penakcamnus?
Kak noiay4uuts MakCUMalbHYI0 HHTEHCUBHOCTB curHana AMP?

Uemy paBHa BEIMYMHA MOCTOSIHHOIO MAarHUTHOTO TOJS BO Bpallaromielcs ¢ yactorod 0
CUCTEME KOOpAuHAaT?

Jliig yero npu peructpanuu curianoB AMP n3MeHsIoT BeIMYMHY MarHUTHOTO MO ?

Yro onpeanenser mupuHy JuHuu AMP?

Uro Takoe J0KaJIbHOE M0JI€ U KOHCTaHThI 3KPaHUPOBAHUA?

ITouemy B cniekTpockonuu SIMP ncnionb3yroT BenecTBa-CTaH1apThl?

Kakue ¢usuko-xumuueckre (akTopbl BIUSIOT HA BEIMYMHY KOHCTAHTHI HKpPaHUPOBAHUS
sJIep B MOJIEKyJax?

Urto Takoe KOHCTaHTa CIIMH-CIUHOBOI'O B3aUMOJEHCTBUS?

Kakue napamerpsl aHanusupyroT B crnektpax AMP Beicokoro paspemeHuss M Kakyro
MH(OPMALINIO TAeT 3TOT aHaIu3?

Cucrema s1epHBIX CIIMHOB HaXOAUTCS BO BHEIIIHEM MarHUTHOM I10JI€, KOTOPOE B MOMEHT t =
0 ckxaukoMm Bo3pacraeT (yOniBaer). Kakas BennumHa OyJeT XapakTepu30BaTh BpeMs
U3MEHEHHUS SHEPTUU CUCTEMBI?

Kaxue gakropsl onpenensioT MupuHy JUHUHN B ciekTpax SIMP?

B uem 3akmroyaercs CyTh SIBIEHUS IEKTPOHHOIO TapaMarHUTHOIO Pe30HaHca?

Uro Takoe CNHMH-CIIMHOBAasT M CIHMH-PEIIETOYHAas peNlakcalus B CIEKTpaX MAarHUTHOIO
pe3oHanca?

KaxkoBa nmpupoja mmpurHbl ciekTpanbHbIX JUHUN B AMP- n [IMP-cniektpax?

UYro takoe g-hakrop B DIIP ciekrpax?

B DIIP-criekTpoMeTpe 9acToTa pe30HAHCHOTO TOTNIONMEH s dHeprun cocTapiseT 4-10%0 T,
[Ipunumast mHOXkuTenp Jlanne g = 2, onpenenauTb MHAYKLUIO ITOCTOSHHOTO MarHUTHOTO
0JI51, TIPY KOTOPOM Oyz1eT HaOJIt01aThCsl TapaMarHUTHBIN pEe30HAHC.

HazoBure 3a1aun peHTreHO(a30BOI0 aHATIM3a BEIECTB

[Ipupona peHTreHOBCKUX JIydel, UX NMPeIOMIICHHUE, TU(DPAKIIUA.

Onummre BOZHUKHOBEHHE U OCOOEHHOCTH CIIEKTPOB TOPMO3HOTO M XapaKTEPUCTUYECKOTO
PEHTTEHOBCKOTO U3ITy4CHHS.

Ha3zoBute ocHOBHBIE ypaBHEHHS TU(PPAKINU PEHTTEHOBCKUX JTy4YeH.
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Ha3oBuTe OCHOBHOI 3aKOH IOIJIOLIEHUS PEHTTEHOBCKUX JIy4eHl.

KaxoBbl 0COOEHHOCTH paccestHUsI pEeHTIT€HOBCKUX JIyueil?

KakoB npuHImn paboTel yCTPONCTB Ui TeHEPALMU PEHTTEHOBCKUX JTydei?

Onumure ycTpoicTBO nudpakromerpa.

Ha3zoBute neTeKTOpPBI PEHTI€HOBCKHX JIYUSH U IPUHIUI UX PabOTHI.

B uem cyTh ypaBHeHus audpakuuu Jlay>?

B yewm 3akmouaercs noaxon Bynbda-bparra?

Uro Takoe oOpaTHas perieTka u Juis Y4ero OHa UCTIOJIb3yeTcs?

Uro Takoe mnoctpoeHue OBanbaa? KakoBa CyThb TIeoOMETpUYECKOW MHTEpIpETaLus
mudpakum?

[lepeuncnnre OCHOBHBIE y3IIbl TU(PPAKTOMETPA U UX HAa3HAUCHHE.

KaxoBbl mpuHLIUIIBI POKYCUPOBKH B TUdpakTomeTpe?

Kaxue npuemsl moAroToBkM 00pa3uoB AJis AJIEKTPOHHON MUKpockonuu Bam u3BecTHbI?
Kakue criocoObl KOHTPaCTUPOBAHHS UCIIONB3YIOT B AJIEKTPOHHOW MUKPOCKOTIHU?

KakoBbI BO3MOKHOCTH TPAHCMHUCCUOHHOMN M CKaHUPYIOIICH 3JIEKTPOHHON MUKPOCKOTTHU?
Kakue meTonbl B cOUeTaHUU C MUKPOCKOIIUEH TO3BOJISIIOT U3Yy4aTh JOKAIN3aLUI0 BEILECTB,
OTIENBHBIX PEaKIHid, PEPMEHTOB B KJIETKE M TKAHIX?

Kakue ¢akrtopbl ompenensioT MpOCTPAHCTBEHHOE pa3pelieHHe pPacTPOBOM SIEKTPOHHOU
MUKPOCKOTIHN?

Kakue 3neKkTpoHbl Ha3bIBalOTCA BTOPUYHBIMU, a Kakue 00paTHO paccesHHbIMH? Kak 3aBUCHT
KOX(PHUIHEHT BTOPUIHOIN SMUCCHH OT aTOMHOTO HOMepa Z?

Kakue o0coOEHHOCTH CTPYKTYphl Marepuala MOXKHO OIpEeAeIuTh MpU  [OMOIIA
IIPOCBEYMBAIOLIEH 3JIEKTPOHHON MUKPOCKOIHMH BBICOKOTO pa3pelieHus?

[Tepeuncnure meTo b IpoOomoaAroToBKHU Aist [IOM.

Kaxk onpenenuTs KpuCTaNIMUECKYIO CTPYKTYpY TIpH oMot [19M?

CdhopmynupyiiTe OCHOBHBIE NMPUHIMIIBI METOJOB CKAHUPYIOIIEH 30HI0BOW MHUKPOCKOIHUU
(C3M) u npuBeauTe UX Ki1accupUKaIuio.

Kakoro narepanpHoro paspemnienus Bo3moxHo goctudb B CTM u B ACM? Yewm onpenensercs
MpeieIbHOE JIaTepalIbHOE pa3pellieHre U pa3pelieHne mo Bpicore?

OOmpsicHUTe, Kak pabOTalOT CKaHEphl B 30HJOBBIX MHUKpocKomax. Kakue OCHOBHBIE BH[IbI
CKaHEpOB BbI 3HaeTe?

[lepeuncanre ocHoBHBIE BUIbI apTedakToB B ACM u3obpaxenusx? OObsCHUTE MPUUMHBI UX
BO3HHUKHOBEHHS.

Kakune Bugpt ACM 30HA0B Bbl 3HaeTe? KakoBbl NpHUHIUIBI TOA0Opa 30HAOB JUIS
ONPEACICHHOTO BUAA UCCIIEA0BAHUMI?

Kakue 30H70BbIE METOIBI JUIS M3Yy4YEHHUs SJIEKTPO(PU3MUECKUX CBOICTB MOBEPXHOCTH BBI
3HaeTe? ChopmynupyiTe UX TPUHITUIIEI 1 OCOOCHHOCTH.

B uem cymuocts UK-cnexrpockonun?

[Touemy konebaTenbHbIE MEPEXO/IbI MPOUCXOAT TOJIBKO C HYJIEBOI'O YPOBHS KOieOaTeIbHON

SHEpruu?

Uro Takoe XapaKTepUCTHUYECKHE YacTOThl TPYII M KaK MOXHO OIIEHUTh O00JacTb HX
IIPOSIBJICHUS.

[Touemy monocel mnornouienuss B HWK-obmactu Oonee y3kue, 4eM B BUIUMOM U
yIAbTpaduOIETOBON?

[Touemy B MK-ob6mactu Henmb3ss paboTaTh ¢ BOAHBIMH pacTtBopamu? Kakum o0pazom
OCYIIECTBIsIETCS MOATr0TOBKa oOpasia st MK-cnektpodotomerpun?

Kakyro kauecTBeHHYIO 1 KOJIMUECTBEHHYIO MH(POPMAIUIO O BEILIECTBE UM MaTeprajie MOKHO
u3Bieub u3 ero MK- u KP- ciektpos?

O6mscuaute mpupoay UK- u KP- criekTpoB, kakue mporecchl JexaT B OCHOBE JJAaHHBIX BUIOB
CHEKTPOCKONHUU?

KakoBo yctpoiictBo MK- u KP cnekrpomerpo? OnummTe HCTOYHUKH HU3ITYUYCHHS,
JETEKTOPBI, ONTHYECKUE DJIEMEHTHI, MAaTePUAIIbI JIJIs1 KIOBET.



89. KakoB mpunmun paborsi MK-Oypee crnekrpomerpa? KakoBbl ero mnpeumylecTBa IO
cpaBHeHUIO ¢ aucneprupyromum NK-criekrpomerpom?
90. Ipumenenue KP-ciekTpockonuu sl KiccleA0BaHUsT OMOMOJICKYT.

Kpumepuu oyenusanus omseemos na KoHmpoibHvle BONPOCHL.

1) monHOTAa ¥ MPaBUIBLHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTU, TOHUMAHUS U3yYEHHOTO;

3) s3bIKOBOE O(DOPMIICHHE OTBETA.

OTBET OIEHUBACTCS HA «OMIUYHO», €CIIA CTYICHT: MOJIHO HM3JIaracT W3YYCHHBIH Marepual, JaeT
MIPaBWJIbHOE OINpeEeNIeHHOE MOHATUI; OOHapyKUBaeT MOHMMaHUE MaTepuaja, MOXKeT 000CHOBATh
CBOM CYXKJICHUSI, IPUMEHUTH 3HAHUS HA TIPAKTHKE, IPUBECTH HEOOXOAUMEBIE IIPUMEPHI HE TOIBKO 10
y4eOHUKY, HO U CAaMOCTOSITEIbHO COCTaBIICHHBIE; H3JaraeT Marephall IMOCJIelI0BaTeIbHO H
MIPABWIIBHO C TOYKH 3PCHUS HOPM JIUTEPATYPHOTO SI3BIKA.

OTBeT OIICHUBACTCS HA <«XOPOUiO», €CIW CTYIAEHT Ha€T OTBET, YIOBJICTBOPSIOUIMI TeM 3Ke
TpeOOBaHUSAM, UYTO W JUIS OICHKU «OTJIMYHO», HO JOIMyCKaeT 1-2 ommuOKH, KOTOpPHIE caM XKe
UCIPABIISET, U 1-2 HeA0UYETa B MOCIEAOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.
«Y0ooenemeopumenvrHo» CTaBUTCS, €CIIU CTYJICHT OOHAPYKUBACT 3HAHWE W MOHUMAHUE OCHOBHBIX
MOJIOKEHUH TEMBI, HO MPH JTOM: M3JaraeT Marepuall HEMOJIHO M JOMYCKaeT HETOYHOCTH B
OTIpe/IeTICHUH MMOHATHI WM (HOPMYITHPOBKE TCOPHIi; HE YMEET IOCTATOYHO IITyOOKO U IOKA3aTeIbHO
000CHOBATh CBOM CYKJICHHUS U TIPUBECTU CBOM MPUMEPHI; H3J1aracT MaTeprall Hermocae0BaTeIbHO U
JIOITYCKAEeT OMIMOKH B SI3IKOBOM O(OPMIICHHH H3JIaraeMoro.

OneHka «HeyOdosremeopumenbHo» CTABUTCS, €CIM OTBET HE YIOBIETBOpPSAET TpeOOBaHUSAM
TIOJIOKUTEITFHON OIIEHKH MJTU CTY/ICHT OTKA3bIBACTCSI OTBEYATh HA KOHTPOJILHBIC BOITPOCHI

Ouenounvie mamepuasvl 0714 NPOMEIHCYMOUHOU ammecmayuu é hopme 3auema

dopma NpoMexXyTOUHON aTTecTaluu - 3auem. Cucrema oneHok: nsaTudabHas. OC sToro Tumna
JOJKHBI BBISIBJIATH CTENEHb OCBOCHMSI TEOPETUYECKMX 3HAHMU Kak 0a3y sl (opMHUpOBaHUS
KOMIIETEHIMM, yMEHHs HX MPUMEHATh B CHUTYalMsIX, MOJICTUPYIOIUX MPOPECCHOHATBHYIO
NesITeNIbHOCTD, a Takxke cpopmupoBaHHocTh kKomneTeHuuu [1K-1, 3assnennoit B 1. 111.

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4eTy
OOBEKTHI, eI U 337a4l CTPYKTYPHOH OHOJIOTHH.
OO011as XapakTepuUCTUKa METO/I0B CTPYKTYPHOI OHOJIOTHH.
3. MonekynspHas abcOpOIMOHHAs CIEKTPOCKONMsS — OOIIMe NMPUHIMIIBEI MeToJa M 00JIacTh

N

HpI/IMeHeHI/ISI.

4. MonexynspHas  (QIyOpecleHTHass  CHEKTPOCKOIHUs, 3HA4eHHe Ui  CTPYKTYpPHBIX
HCCIIEIOBaHUM.

5. Meroabl GyopecieHTHON MHUKPOCKOIHH B UCCIEOBAHUSIX CTPYKTYPBI U B3aUMOJICHCTBUIN
MOJIEKYJIL.

KondokanbHast MUKPOCKOIIHSL.

CnexTpockonus KpyroBoro AMXponu3ma.

[IpuHIUI Macc-CIIEKTPOMETPUYECKOTO aHAIU3A.

Unentudukanuss U CTPYKTYpHBIM aHaliM3 COEIUWHEHUN C TOMOIIBI0 XpOMaTo-macc-

CIIEKTPOMETPHH.

10. OcuoBHbIe puHIHIB IMP-cniekTpockonmu.

11. UccnenoBanue BHYTPUMOJIEKYJIPHON TUHAMHUKH OEJIKOBBIX MOJeKyl MeTogoM SIMP.

12. DITP-criekTpockomnus — 0COOCHHOCTH METO/1a U IPUMEHUMOCTh B CTPYKTYPHOW OMOJIOTHH.

13. ®usnyeckue NPUHLIUITBI METO/1a PEHTI€HOCTPYKTYPHOT'O aHAJIN3a.

14. Kpucrannu3zamus OMONOIMMEPOB U MX KOMILJIEKCOB AJISl PEHTT€HOCTPYKTYPHOI'O aHaIM3a.

15. ManoyrioBoe paccesiHH€ PEHTTeHOBCKOTO H3JIy4eHHS — OCOOEHHOCTH M 00JIacThb
IIPUMEHEHHS METO/1a.

16. ITpuHIUT 371EKTPOHHONW MUKPOCKOIINH, €€ IPUMEHEHUE B CTPYKTYPHON OUOIOTHH.

© N



17. ®usnyeckue NpUHIMIBI pabOThl ATOMHO-CHIIOBOTO MUKpockona. Mcnonb3oBanne ACM s
CTPYKTYPHBIX MCCJIEIOBAHUN OMOMOJIEKYII.

18. KonebarenbHoii criekTpockonuu — npuHunsl 1 ocodenHoctr MK n KP ciekrpockonuu.

19. [Ipumenenne PamMaHOBCKOM  CHEKTPOCKOIIMM B HCCIEAOBAHUSAX  CTPYKTYpbl U
B3aUMOJICHCTBHS OMOIOTUYECKUX MOJIEKYIL.

20. MeTozab! MOJIEKYJIIPHOTO MOJIETUPOBAHMSI B CTPYKTYPHOIH OMOJIOTHH.

21. MonexyaspHbIiA JOKUHT U BUPTYaIbHbBIH CKPUHUHT XUMHUYECKUX 0a3 TaHHBIX.

22. BoipaBHUBaHME OMOIOIMMEPOB IO OCIEI0BATEIBHOCTH U 110 CTPYKTYPE.

23. [IpyHUIMTIBI ¥ TOAXO/IBI B OCIKOBOM MHXKEHEPUU IS pEIICHUS 3a1ad CTPYKTYPHOI OHOIOTHY.

24. KneTo4Hbple CUCTEMBI OCTTKOBOW WHKEHEPHH.

25. beckeTo4YHbIe CUCTEMBI CTPYKTYPHOI OMOMHKEHEPHH.

Kpumepuu oyenxu:

«Omauuno»: OTBET TMOJHBIA, OTPAKAIOMIMK OOJBIIMHCTBO CTOPOH PAacCMaTPUBAEMOIO BOIPOCA; B
OTBETE€ TPaMOTHO HCIOJB3YEeTCS TEPMHHOJIOTHS M JAIOTCSl OINpPEICICHHUS; IMPOBEICH aHAJIM3,
CpaBHEHHE M TIPUBE/ICHBI KOHKPETHBIC IpUMepbl. OTCYTCTBYIOT OIIMOKH B (POPMYITHPOBKE TEPMHUHOB
Y OIICHKE (aKTOB.

«Xopowo»: B OTBeTe OTpakeHAa OCHOBHAs CyTh pAcCMaTPHBAEMOr0 BOIPOCA; TPAMOTHO
UCII0JIb30BaHA TEPMHHOJIOTHS; TIPOBEICH aHAIIN3, CPABHCHHUE U MTPUBEICHBI TpUMeEpHI. JlomyckaroTes
HE3HAYMTENbHBIC YITyIeHHs (aKTOB, HE3HAUYUTEIIbHBIC OIIMOKH B TEPMUHOJIOTHH.
«YoosenemeopumenvHo»: CTYIEHT BBIIOJIHWI 3aJlaHUE, HO MPU 3TOM JOMYCTHI NMPHHIUITHAAILHBIC
MOrPEIHOCTH  (HEe3HAHWE HEOOXOAUMON Ui JaHHOTO BONPOCAa TEOPHH, TEPMUHOJOTUU H
dakTonorumn).

«HeyoosnemseopumenvHo»: TIPH OTBETE CTYJCHTOM HE BBINOJHEHBI TPEOOBaHMS, yKa3aHHbBIC IS
MOJIO)KUTEITBHBIX OTMETOK WJIM CTYJICHT OTKAa3bIBACTCSl OTBEYATh HA BOIIPOCHI OUIIETA.

moueHT llpucraBka A.A.

~__(noznucs)

[Tporpamma coctaBieHa B cooTBercTBUU ¢ TpedboBanusMu ®I'OC BO mo HampaBiieHUIo
06.04.01 buomnorus.
[Iporpamma paccMoTpeHa Ha 3aceqaHud  Kadenpsl  (HU3UKO-XMMHUYECKON  OWOJIOTHH,
ouonnxeHepun u 6nonHpopmatuku 28.04.2022 r. npotokoin Ne 16.
3aB. kadenpoi, 1.6.H., mpodeccop B.I1. CanoBaposa @azﬁ
Hacmoawaa npozpamma, ne moscem 0vimb 60Cnpou3eedeHa HU 6 Kaxou opme oOe3

npeosapumenbHo20 NUCLMEHH020 pa3peuieHus Kagheopvl-pazpabomuuxka npozpammel.



