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Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, A.H. (BoueHT) Mnbscoe K.A. (kadbeapa MeaNUNHCKOM COU3NKK,
OtneneHune comnaunkn), Kamil.llyasov@kpfu.ru ; ctapwmini Hay4HbI COTPYOHMK, K.H. XanpytamHos B.U. (HUJ
Peonoruyeckne n Tepmoxmmmnyeckue ncenenosanuns, XuMmnyeckuin MHCTuTyT um. A.M. bytneposa),
khairutdinov@kibb.knc.ru ; Monbwakos Bnagumup MeaHosuy

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHLUmn npuobpeTaeMorn KOMNETEHLUN
OK-1 CNOCOBHOCTBIO K aBCTPAKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
NK-6 CMOCOBHOCTbLIO METOANYECKM FPAMOTHO CTPOWTb NAaHbl NEKLMOHHBIX U NPaKTUYECKNX

3aHATUIA NO pasaenam y4ebHbIX OUCUUNIMH 1 NyBnnYHO uanaraTb TeopeTnyeckne u
npakTudeckme pasnenbl y4ebHbIX ONCLUUMIVH B COOTBETCTBIM C YTBEPXKAEHHbLIMY
y4e6HO-MeToOM4ECKMM NOCOBUSIMM

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

ocHoBbl IMP cnekTpockonuu, B3aMMOOENCTBME 9NEKTPOMarHUTHOrO U3Ny4YeHns ¢ BeWeCTBOM, NPUHLMMbLI NONYyYeHUs
SAMP cnekTpoB BbICOKOro paspelleHmns

JonxeH ymeTb:

MHTEepnpeTnpoBaTb 3KCNnepuMeHTalbHble AMP CNeKTpPbl, BbINONIHATE OTHECEHME CneKTpanbHbIX NHWIA ons NPOCTbIX
nenTnoos

HonxeH Bnagetb:
HaBblkamy paboTbl co cnekTpamu AMP

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATL MONyYEHHbIe 3HAHWS Ha NPaKTVKe

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.[1B.8 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpaszoBatenbHoi nporpammel 03.04.02 "dursuka (MenmumHekas praunka)" n 0THOCUTCS K AUCUMNANHAM MO BbIGOpY.
OcsauBaetcsa Ha 1 kypce B 1 cemecTpe.

3. O6bem pucuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLLAX C yKa3aHUeM KONMYeCcTBa YacoB, BbiOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 24 4aca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHble paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTtosiTenbHas pabota - 48 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMIWHLL: 3a4eT B 1 cemecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNANHE (MORYNIO)
Bugbl n yachbl

KOHTaKTHOW paboThbl,

Pa3nenbl aucuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta

MpakTuyecknellabopatopHble
3aHATUSA paboTbl

1. |Tema 1. BeeneHue B meton AMP 1 1 0 0 4

Nlekuunn
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 2. OcHoBbl AMP
2. cnekTpockonus 6enkos 1 1 0 2 4
Tema 3. IMP a3oTncTbiX OCHOBaHMI
3. [v Hykneotuaos. NpurotoeneHue 1 1 0 0 4
0bpasuos
4. [Tema 4. Metonbl 2D cnekTpockonum 1 1 0 2 4
5. [Tema 5. Metonbl 3D cnektpockonuu 1 1 0 0 4
Tema 6. PEKOHCTPyKLMSA CTPYKTYpPbI
6. 13 cnektpos AMP 1 1 0 2 4
Tema 7. KOHCTaHTbI CMUH-CMMHOBOIO
7. v Aunonb-anNoNbHOro 1 1 0 0 4
B3aVMOLENCTBUSA
8 Tema 8. Cnocobbl OpUeHTNPOBAHUS " 1 0 > 4
" |BrioMoneKkyn B aHM30TPOMHbIX Cpeaax
Tema 9. OcObBeHHOCTM CNEKTPOB
9 AMP HyKNnenmHoBbIX KACNOT 1 1 0 0 4
Tema 10. AMP B nayyveHun
10. LNHAMUYECKMX CBOWCTB B1OMONEKyn 1 1 0 2 4
Tema 11. lNpouecchbl XMMn4eckoro
11. o6MeHa 1 1 0 0 4
Tema 12. AMP B nayy4eHun
12. MONEKYNSPHbIX KOMMIEKCOB 1 1 0 2 4
Utoro 12 0 12 48

4.2 CopepxaHue AUCUUMIUHBI (MOBYNSA)
Tema 1. BeeneHue B metop SIMP

BeleHne B ocHoBbl MeTona AAMP. Kpatkas uctopums metona. OCHOBHble 06nacTv NPUMEHEHUS METOL0B MAarHUTHOrO
pesoHaHca B 6monorum n MmeamumHe. Miamepsiemole napameTpbl AMP.

Tema 2. OcHoBbl IMP cnekTpockonusi 6enkoB

MepBble NonbITKU M3MepeHnst cnekTpoB 6enkoB. OCHOBHbIE Pasnnyns Mexy NoBeAeHNEM ManbiX U 6ONbWNX MONEKY.
Bpems koppensumn BpawartenbHoi Audody3nmn Monekynbl. 3aBUCMOCTb PenakcalMoHHbIX NapamMeTpoB 0T pasmepa
MOMEKYN U BENMYUHBI MarHUTHOro nons. dEKT KoNbLEBLIX TOKOB M ero posib B cnekTpax AMP 6romonekyn.
CTepeoxumns aMMHOKUCNOTHBIX OCTaTKoB. AMUHOKUCNOTHASA nocnenoBaTtenbHocTb 6enka. MNMepBuyHas, BTopuyHas v
TpeTuyHas cTpykTypbl 6enka. HomeHknatypa IUPAC nonmnenTuaHoi uenu n 60KoBbIX 0CTATKOB aMUHOKMCIIOT.
O603Ha4eHns1 anaapanbHbIX YrnoB, aToMoB U rpynn. Knaccugukaumns OCHOBHbIX 9N1eMEHTOB BTOPUYHOMN CTPYKTYpbI
nonunenTuaHbIx uenei. Cnvpanu (310, anbdpa v nu), 6eTTa-nucTol (NapannenbHble 1 aHTunapannenbHole), b-narnosi.
JonycTuMble KOHGIOPMaLUM aMUHOKMCITOTHBLIX OCTATKOB

Tema 3. SMP a30TUCTbIX OCHOBaHUM U HYKNeoTuaos.. MpurotoeneHue o6pasu,os

A30TUCTbIE OCHOBAHWS, HYKNeo3uasl 1 Hykneotuabl. PocqoanadoupHble CBA3N U 06pa3oBaHne NONNHYKNEOTUAHON
uenu. PnboHykneuHosble kucnotel (PHK) un nesokcnpuboryknenHosblie kucnoTol (IHK). KomnnemeHtapHble ocHOBaHMS
n obpazosaHve aBoiHow cnupanu OHK. CTpykTypHble Bapraumm yknaaku nonvHykneotugHom uenu ? A, B n Z-goopmbl.
B3aumopneiicteus B Guomonekynax. BaH-nep-BaanbcoBo B3anmoneiictaue. BogoponHas cBa3b. 9nekTpocTaTmyeckme
B3anMoaencTens. MmapodobHbie B3aumMoaencTems. MpuHLUnbI CTPYKTYPHOR opraHunsaunm 6uomonekyn. TpeboBaHus,
npenbaBnseMbie kK obpasLy 6enka onsg uccnenoBaHunii MeTonoM cnektpockonum AMP. Obwue npencTaBneHus o
brocuHTese cnHTe3e Henka. dkcnpeccus 6ENKOB B KNETOUHbIX U BeCckneTouHbIX ycnosusx (E.coli, MeTunotpodob,
rnvuepoTpodobl, CHO, cell-free system). Cpenbl Ans Bbipawmeanng knetok. NctoyHmku nsotonos 15N, 13C u D.
BbiaeneHue n ounctka 6enkos. O4nctka MeToaoM adocpuHHom xpomatorpadoun Ha Ni-NTA arapose. 9nektpodopes B
MAATI". MeTtoapl npenapaTMBHOi MOHOOOMEHHO XxpoMaTorpadonu.

Tema 4. MeTtoabl 2D cnekTpockonuu

NHgopmauus, nonydaemas ua ogHomepHoro crnektpa AMP 6uomonekynsl. Metoabl 2D cnektpockonun ? COSY,
TOCSY, NOESY n ROESY. MeToabl reToposinepHoi KoppensiLmmn, OCHOBaHHble Ha AeTEeKTUpOoBaHUM curHanose 1H -
HMQC, HSQC n HMBC. MeTonbl 2D cnektpockonuu B n3yyeHun Hebonblumx 6enkos (<10 k0a). NoeHTngukaums
TUMNOB aMMHOKMUCAOTHbBIX ocTaTkos no cnektpam COSY, TOCSY n 1H-13C HSQC. MeTon nocneposatenbHOro
oTHeceHwus. OTHeceHue chparMeHToB Benka, cofepXXawmx NpPomH.

Crpannua 4 ns 12. 11
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Tema 5. Metoabl 3D cnekTpockonuu

MeTtonbl 3D cnekTpockonuu, ocHoBaHHble Ha koppensauun aaep 15N n 1H. Conpsixerne metoank 1H-15N HSQC
(HMQC) ¢ akcnepumeHTamm TOCSY, NOESY 1 ROESY. MeTtoabl nocnenoBartefibHOro oTHeceHus 6onee KpynHbix
6enkos (8-16 k[a). dkcnepumeHT 1H-15N HSQC-NOESY-HSQC. 3D akcnepumeHTsl HNHA 1 HNHB. MeTeposinepHble
metonbl AMP B n3yyeHun 6enkoB, MeueHHbIx uzotonamm 13C u 15N. MocnepoBatensHoe oTHeCeHNe 6eNKOBOA Lienu Ha
ocHoge akcnepumeHToB HNCA, HN(CO)CA, HNCO, HN(CA)CO, HNCACB, CBCA(CO)NH. MeToabl KOMNbIOTEPHOrO
aHanuaa reteposaepHbix akcnepumeHToB. Metoabl HNHAHB n HBHA(CO)NH anst otHeceHus curHanos 1H. Metonbl
OTHeceHNs 60KOBbIX 3aMecTuTeneil aMMHokucnoTHblx octatkos: HCC(CO)NH n HCCH-TOCSY.

Tema 6. PeKOHCTPYKLUS CTPYKTYpbI U3 cnektpos AMP

NHIoeke xMnyeckux coBuroB 1 onpedeneHne BTOPUYHON CTpykTypbl Benka. CtatncTniyeckme noaxoabl K onpeneneHnto
[ONYCTUMbIX 3HAYEHWUI TOPCUOHHbBIX YroB ¢ 1 Y. CTepeocneumpnyeckoe OTHECEHNE CUrHaN0B METUNEHOBBIX MPOTOHOB
B B-NMONOXEHUN 1 METWIbHBIX FPYMNMN OCTATKOB BanvHa v neiunHa. OnpegeneHune na skcnepumeHTos AMP nonyctmmbix
3Ha4YeHUn TOPCUOHHBIX YrnoB ¢, Y, X1 n x2. AHanna cnektpos NOESY u onpeneneHne MexbaaepHbIX paccTosHuin. 4D
cnektpockonmsa AAMP kak MeTon ycTpaHeHus HeonpeaeneHHOCTN B OTHECEHNM MeXbaaepHbIx agodpektoB OBepxaysepa.
MonyyeHue ananormnyHoin nHgopmaumm nd 3D cnektpos 1H-15N HSQC-NOESY 1 1H-13C HSQC-NOESY.
N1epauroHHas npouenypa otHeceHus 190 B npouecce pacyeta cTpykTypbl benka. MeToabl aBTOMaTMHECKOrO
oTHeceHns 930 B cnekTpax NOESY. Habop orpaHuyeHunin Ha MexbsaaepHble PACCTOSHNAS U TOPCUOHHBIE YIiibl - OCHOBA
CTPYKTYPHBIX nccnenosaHmin metogom AMP. MeTon ANCTaHLUMOHHOM reOMETPUM B KaPTE3NAHCKNX KOOPAMHATaxX v
NPOCTPaHCTBE TOPCUOHHBIX YrnoB. Knaccuko-mMexaHn4eckoe onncaHne MexbsaaepHbix B3aumogericTsmin. Bknan
OVCTAHUMOHHBIX Y TOPCVOHHBIX OFPaHUYEHWI B MOMHYIO SHEPTUIO cucTeMbl. MeToabl MUHUMK3aL My aHepruu. Mpobnema
HaxoxeHus rnobanbHoro MuHUMyMa. MonekynsipHoli anHamuka. MeTon MeaneHHoro otxura (simulated annealing) kak
cnocob HaxoXaeHns rnobanbHOro MUHUMyMa SHEPrK cucTeMbl. OCHOBHBLIE KOMMbIOTEPHBIE MPOrPaMMbl, UCMONb3YEMbIE
INns pacyeTta CTpykTypbl 6uomonekyn metogom AMP. CTpyKTypHble NCCNeaoBaHUS KOHGPOPMALMOHHO MOABUXHbIX
nenTuaooB.

Tema 7. KOHCTaHTbl CMIUH-CMUHOBOIO U AUMO/b-AUMNOJSIbHOrO B3aUMO0eNCTBUS

MeToa HMBC B naoeHTUdMKaUMmM COCTOSIHMSE UMMAA30/bHOrO KOMbLa MMCTUAMHA. VI3y4eHne KOHCTaHT NoHM3aUmm
KapOOKCWMbHbIX FPYMM acnaparMHoBOW 1 FyTaMUHOBOM KMCNOThl. OCTaTO4HbIE KOHCTAHThI AUMOSb-AUMNONbHOMO
B3aUMOOEVCTBUS, KakK UCTOYHVK MHGDOPMaLMi 00 opueHTaumny Monekyn B MarHuTHoM none. MpumeHenve KO OB ans
pacuyeTa CTpyKTypbl GUOMOneKyn.

Tema 8. Cnoco6bl opMeHTUpOBaHUA 6MOMONEKYN B aHU3OTPOMHbIX cpepax

MeToabl onpeaeneHnst 0CTaTo4HbIX KOHCTAHT AUMONb-AMMNONbHOro B3anMoaencteuns. Cnocobbl OpUeHTUPOBaHNS
6uomornekyn B aHM30TPOMHbIX cpenax. OnpeneneHve opueHTaumm 6enkoBbix noMeHoB. CkansipHble B3auMoaencTeusl
Yyepes BOLOPOOHYIO CBA3b. DKCNepuMeHThl nNo namepennto koHctaHt hdHN n hdHC yepes onHy, oBe u Tpu cBSA3N.
KoHcTaHTbl Yepes3 BOAOPO4HYO CBSI3b B HYKNEUMHOBbIX kKucnoTax, 6enkax n JHK-6enkoBbix KoMmnnekcax.

Tema 9. OcobeHHOCTU cnekTpoB AMP HyKNneMHOBbIX KACNOT

OcobeHHocTu cnekTpoB AMP HyknenHoBbix kucnot. Aucnepcus xummndeckmx casuros 1H. KoHdpopmaums pnbosHoro
oparmeHTa. Livkn ncesnospateHms 1 onmcaHne KOHPOPMaLUMOHHbIX COCTOSAHWUI doypaHo3bl. BuliHanbHble KOHCTaHThI
cnunH-cnuHosoro B3ammogeictens 1H-1H n 31P-31P. MeTtoabl onpefneneHns KOHCTaHT CAVH-CMHOBOMO
B3aMMOOENCTBUS B HYKNENHOBbIX Kucnotax. Metoabl OTHECEHMS CUMHAN0B B OCTaTKax HyKNEMHOBbIX KUCOT U MeTOAbl
nocneposaTenbHOro otHeceHns. Ctepeocneundgunyeckoe oTHeceHue curHanos H2' n H2", H5' n H5".

Tema 10. AMP B n3yuyeHun guHaMnyeckux cBOMCTB 6Momonekyn

PacnpegneneHune 4acToT MONEKyNsapHbIX ABUXEHUA. MexaHn3Mbl penakcauun. Junonb-gunonbHble B3aMMOOENCTBUS.
romospepHbIn adhdpekT OBepxay3epa 1 ero CBs3b C MEXbAAEPHBIM PACCTOAHNEM N AUHAMWYECKUMMN CBONCTBaMU
monekynbl. IamepeHnue reteposinepHoro adocpekta Osepxay3epa X{1H}. 9kcnepuMeHTbl No N3MepeHnto BpeMeH
penakcauuu T1 n T2. i3MepeHune BpeMeHr penakcaummy Bo Bpalatrowencs cucteme koopauHat T1p. @yHKuns
CneKTpanbHOM NNOTHOCTU 1 METOLbI €€ annpokKcuMmaumm 4ns ceprnyeckorn Yyactuubl. Bpems koppensiumm
BpalwartenbHou amddpy3nm yactuubl Tm. NapameTp ynopsanoyeHHOCT ABMXeHns S2. Bpems koppensaumnm BHyTPEHHUX
OBUXEHUN Te.

Tema 11. MNMpoueccbl XMMUYECKOro obmeHa

NamepeHne ckopoctu xummnyeckoro obmeHa H—D. OnpeneneHne 3amTHbIX (0aKTOPOB aMUAHBLIX MPOTOHOB. M3yyeHune
BbICOKOAMMNUTYIHBIX NPOLECCOB PaCKPbITUS-3aKPbITUS 6eNKoBOI rnobynbl. OKCNepUMeHTanbHOE U3yYeHe MexaHn3ma
pasBopaumBaHus 6enka. OBMeH aaep MexXay NONOXEHUSMMU C Pa3NuYHbLIMK naMopoBbiMK YacTtoTamu. ?Ring-flipping? n
€ro nNposiBneHne B bronornyeckux cucremax. Baaumoneicrems 6enok-nuraHn. CunbHoe n cnaboe B3avmoaeincTeme,
MeONEeHHbIV 1 BbICTPbLIA 0OMEH MeX Oy CBA3AHHBLIM U CBOOOAHBLIM COCTOSHUAMU. MeTo4bl M30TOMHOW hnnbTPaLIN 1
N30TOMHOrO PeaakTUPOBaHNS B U3YHEHUW KOMMNIEKCOB CUNBHO CBSA3aHHbIX nuranHgos. OctatoyHble KO OB B
onpeneneHun opreHTauum 6enok-nuraHa.

Tema 12. AMP B nayuyeHnMn MonekynsipHbIX KOMMNJeKkcoB
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AMP B n3yyeHun KOMMIEKCoB cnabo cBA3bIBaEMbIX NMraHnoB. MeToabl, 0CHOBaHHbIE Ha nepeHoce AJ0. MNepeHoc
KPOCC-KOpPENMPOBaHHOW penakcaumm 1 octatodHbix KO OB B paBHoBeECUM MeXAY CBODOLHbLIM 1 CBA3AHHOM
cocTosHusMK. MeTtonbl AMP-CKpuHMHra B noucke 6ronormyecky akTneHbIX coeanHeHuin. Meton SAR-by-NMR. MeTtonbl
STD (saturation transfer difference) n WaterLOGSY.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4arolyxcs BbINOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCcTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyiapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpusonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

AMP 6romonekyn: paclumgpoBka CTpyKTypbl 6enKoB, HyKNEeNHOBbLIX KMCNOT, 6enok ? nuraHiHbIe B3auMOLencTBus -
http://tulpar.kpfu.ru/enrol/index.php?id=590

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHble Ha NPOBEpKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeCTB BK/l0YaeT OLEeHOYHble
CpeLcTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNAHUPYEMBIM pedynbTataM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNSA COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTaTtaM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLMUIMINHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHToB (M60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.
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MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)
Biological Magnetic Resonance Data Bank - http://www.bmrb.wisc.edu/

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

Lectures by James Keeler, Understanding NMR Spectroscopy - http://www-keeler.ch.cam.ac.uk/lectures/index.html

Nuclear magnetic resonance spectroscopy of proteins -
http://en.wikipedia.org/wiki/Nuclear_magnetic_resonance_spectroscopy_of_proteins

Protein NMR. A Practical Guide. - http://www.protein-nmr.org.uk/

Structural Biochemistry/Proteins/NMR Spectroscopy -
http://en.wikibooks.org/wiki/Structural_Biochemistry/Proteins/NMR_Spectroscopy

Structure Determination of Proteins with NMR Spectroscopy -
http://www.cryst.bbk.ac.uk/PPS2/projects/schirra/html/home.htm

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

O6bwme 3ameyaHns

Mpw NoAroToBKe K NpakTuyeckon paboTte cneayeTt NOBTOPHO pasobpath 3adaHus, KoTopble 6binv pa3obpaHbl Ha
CEMUHAPCKNX 3aHATUAX U BbINOMHEHbI CAMOCTOSATENbHO. CTYAEHTbI MOTYT MONY4YMTb AOMNOMHUTENbHYIO MHGOPMALMIO MO
BOMPOCAM, Bbl3bIBAIOLWMUM 3aTPYAHEHUS NMPU NOArOTOBKE K KOHTPONbHOM paboTe, Ha MHOMBUAYaNbHbIX KOHCYNbTALIMSX C
npenogasaTenem.

3anaHve npakTuyeckoin nabopatopHol paboTbl

O6bekT gunenTuia ons uccnenoBaHvst Metogamu cnektpockonun AMP B npakTuyeckoli nabopatopHoii paboTe
BbIBUpaeTCs NpenoaaBsateneM, Beaywmum oucumnnviy. MNogrotoeka o6bekta afis CnekTPOCKONUMYECKOro UCCNELOBaHMS U
paboTa cTyneHTa 3a IMP cnekTpoMeTpoM NpoBOANTCSI COBMECTHO C npenoaaeaTenem. Habop 3anuncoiBaeMbix
LBYMEPHbBIX KOPPENSALMOHHBIX crekTpoB IMP BeibupaeTcsl Takum 06pasom, 4TO 0XBaTbIBAET OCHOBHbIE acMeKThl
nsyyaemoin oucumnnuHbl. ObydeHre aHanmay OBYMEPHbBIX KOPPENSLMOHHBIX crnekTpoB IMP npoeoanTcs
npenogasaTenem Ha CEMUHAPCKOM 3aHSATUN.

TpeboBaHus kK obpasuy ans cnektpockonuu AMP.

Ons AMP nccnenosaHuns HeO6X0AMMO NPUrOTOBUTL NPEROCTaBEHHbI NpenogasaTtenem obpasew aunentuaa, Tak
4yTObObI €r0 MONSIPHAs KOHLIEHTpaLUMs B pacTBope cocTtasuna 5mM. Pacuet HaBeCcky U KOHLEHTpaUun BbINONHSETCS ANs
ctaHpapTtHoii AMP amnynbl anamMeTpom 5MM 1 06 beMom 600MKNT UCXOAS M3 3HAHMSI MONEKYNSPHOI Macchl nenTnaa.
Wcnonb3syembiii B uccnegoaHmm pacteoputens: cmecb D20 10%, n H20 90%.

3anucb cnektpos AMP.

CnekTpbl AMP 3anucbiBaloTcs Ha cnekTpomeTpe dompmbl Bruker Avance 1l 600, npy Temnepatype obpasua 30C.
MpucTtynas k 3anucy cnekTpoB AMP Heobx0aMMo:

1. YcTaHoBUTL Heobxoammyto Temnepatypy obpasua (30C).

2. Hactpoutb cTabnnnsaumio MarHuTHOro Nons no curHany saaep oenTepns pacTBopuTens.
3. BbINonHUTb HacTpoiiKy AOBPOTHOCTM AatymMka (komaHga atmm).

4. [Mpoun3BecTn HACTPOMKY OAHOPOAHOCTM MarHUTHOro nong (topshim gui).

5. Monctpoutb kaHan ctabunmsauuy curHana noka: OTPerynmpoBaTb MOWHOCTb NepeaaTymka, KoapmuLUNEHT yCUneHns
v ¢pasdy curHana.

6. BoinonHntb kanmbposky 900-umnynbca (komaHaa pulsecal).

7. OTperynupoBatb NoaaeneHne curHana Bodbl nytem nofbopa onTMManbHOr0 3Ha4EeHNS HeCyLen 4acToThl (3HaYeHne
napametpa o1p, ¢ MICNONb30BaHNEM KOMaHOb! gs).

8. Mepen 3anucbto HoBoro cnekTpa SMP BbinonHATL Npouenypy noabopa KosgdpmuMeHTa YCUneHns npmemMHrka
(3HayYeHve napameTpa rg, 3anyckas komaHmy rga).

9. 3anucatb ogHoMepHbI cnekTp AMP ¢ nogaeneHveM BoAbl. Y1cno HakonneHui ns=16.

AEKTPOHHBH
CrpaHuua 7 n3 12. T 1 B PI_B_EPCPITET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

10. 3anncatb aBymepHble romo-koppensaumoHHble cnektpbl 1TH-1H-COSY n 1H-1H-TOCSY. Yucno HakonneHuin ns=2.
PaspeuweHue cnektpos yctaHoBUTbL 2048 Ha 256.

11. 3anncatb gByMepHble retepo-koppensumnoHHblie cnektpbl 1H-13C-HSQC n 1H-1C-HMBC. HYucno HakonneHuin ns=8.
PaspeleHune cnekTpos yctaHoBUTb 2048 Ha 256.

12. IIns npeobpasosaHus curHana CCU B cnektp SIMP ucnonb3oeatb komaHay fp - ons ogHomepHoro crnektpa u xfb -
BCEX AN OBYMEPHbIX CEKTPOB.

13. CkoHBepTMpOBaTh NONYYEHHbIE CNEKTPbI B dpannbl goopmata pdf ncnonb3ys BO3MOXHOCTM nporpamMmbl Topspin,
KOTOpble B fanbHeWeM NCrnonb3oBaTh ANs aHanMsa 1 OTHECEHWS CUrHaNoB, a Takxe A8 COCTaBNeHns oT4eTa.

|. Obwwme TpeboBaHWs kK OCPOPMIEHIO NABOPATOPHOW NPAKTUYECKOR PaboThl .

1.1. CornacHo FOCTy 7.32-2001 'OT4eT 0 Hay4yHo-UccnenoBaTenbckoi pabote. CTpykTypa 1 npaeuna opopmneHns!,
TEKCT nevaTaeTcs Ha 04HOW CTopoHe nucTta benoit bymarn doopmata A4 yepes nontopa nHTepaana. Pabota
6poltopyeTcs.

1.2. UeT wpudpta - 4epHbiit. Pasmep wpudta (kernb) - 12. Tun wpnudpta -Times New Roman. WpndT nevatn gonxeH
6bITb MPSIMbIM, YETKMM, YEPHOrO LIBETA, OMHAKOBBLIM N0 BCceMy 06beMy TekcTa. Paspeliaetcs MCnonb3oBaTth NOMYXMUPHbINA
WPWT NPV BbIAENEHNW 3aroNoBKOB CTRYKTYPHbBIX YACTEN KYPCOBOW (OUNNOMHOM) paboThl (OrnasneHve, BBeLEHNE,
Ha3BaHVe rnasbl, 3aKMoYeHNe U T.4.). TEKCT 0653aTeNbHO BbIPABHUBAETCS MO WMPKHE.

1.3. Paamep ab3auHoro otctyna - 1,5 cM.

1.4. CTpaHuLa ¢ TeKCTOM JonxHa umetb nesoe none 30 MM (ansa npowwusa), npasoe ? 10 MM, BepxHee 1 HuxHee 20 MM
(TOCT P 6.30-2003 "YHU(pMLMPOBaHHbIE CUCTEMBI AOKYMEHTauUW. YHUUMpoBaHHas cuctema
OpraHn3auvoHHO-PacNoPsANTENBHOM AOKyMeHTaummn. TpeboBaHUs K 0DOPMIEHUIO LOKYMEHTOB').

1.5. CTpaHuubl paboTbl HyMepytoTcs apabckmmn undppamm (Hymepaumsi CKBO3Hasi No BceMy TekcTy). Homep cTpaHuubl
CTaBUTCS B LEHTPE BEepXHero nons nucta 6e3 toukn. Pasmep wpudpta (kernb) - 11. Tun wpuddta - Times New Roman.
TWUTyNbHbIA NUCT BKNtoYaeTcs B 06LLy0 HyMepauuto, HOMep Ha HeM He cTaBuTcsl. Bce cTpaHuubl, HaYmHas ¢ 3-i
(BEOEHUE), HymepytoTCs.

1.6. B TekcTe ncnonb3yetcsa 'oaMHHOE TUPE', ero knasuaTtypHoe codetaHue B MS Word ? Cirl + Alt + MMHyC Ha
LOMOSTHUTENBbHOW KnaBuartype.

1.7. icnonb3ytoTcs 'KaBbl4KM-EN0YKW', AN1S1 BNOXEHHbIX KaBbl4eK ? ?KaBbl4KM-Nanoyku'

2. MpuMepHbIil 06beM nabopaTopHoit NpakTnieckor paboTsl - 5-10 cTpaHuu. B aT0T 06beM BKNOYAETCA: TUTYNbHbIN
NINCT, OrnaBneHne, BBEAEHNE, OCHOBHOW TEKCT, 3aK/OYEHME.

3. MepBbiM NCTOM paboTbl SBNSIETCA TUTYNbHLIV IACT.

OdbopmneHne 3aronoBKoB.

3aronoBku CTPYKTYPHbIX 3NEMEHTOB paboThl pacnonaratT B CEPeMHE CTPOKM (BbipaBHMBAHUE MO LEHTPY), 6€3 TOUKU B
KOHLe 1 nevaTatoT 3arnasHbiMu 6ykBamu (Caps Lock) 6e3 nogyepkuaHuns. Kaxaplii CTPYKTYPHbIA SNEMEHT 1 KaXayHo
HOBYIO rnaBy cnefyeT HauyMHaTb C HOBOW CTPaHuULbI.

Wpundt 3aronoekos ? Times New Roman, nony>XupHbIi.

Pasmep wpudpra:

1 3aronosok (rnasbl, Ha3BaHve pasgena ) ? 14 ( 3aronoBOK NEPBOro YPoBHS)
1.1 Baronosok ? 13 (3aronoBoOK BTOPOro YPOBHS)

1.1.1 3aronosok ? 12 (3aronoBOK TPETbEro YPOBHS)

["naBbl HymepytoT. [TNaBbl MOTYT OENUTLCA Ha pasgensl n nogpasgensi. Homep pasgena coctout U3 HOMEPOB rnaBbl U
HoMepa pasgena B rnase (Hanpumep: 1.2 (1 - Homep rnaesbl, 2 - HOMep pasgena), 2.5 (2 - Homep rnaesbl, 5 - HoMep
pasfena) 1 T.4.), pa3feneHHbIX TOYKON. B KOHLLe HOMepa To4ka He CTaBUTCS. AHaANOrMYHbIM 06Pa30M HyMEpPYIOTCS 1
nogpasnens! (Hanpumep: 2.4.2 AHanua peaynbTatos). B Hymepauum nocne undp naet npoben, a He Tabynsaums.
3aronoeku pa3genos 1 nonpasnenos cnenyeT nevaratb ¢ ab3alHoro oTcTyna ¢ NnponucHol Bykebl, 63 TOYKM B KOHLE,
He nogyepkmeas. Ecnv 3aronoBok NepBoro ypoBHS He NOMeLWAEeTCs Ha OOHON CTPOKE, TO Ha HUXHIOK CTPOKY NnepeHocaTt
CNOBO MOMHOCTbIO. PaspbiB CMoB Npu nepeHoce He gonyckaetcs. Mexay TeKCTOM U 3arofloBKOM BTOPOro U TPeTbero
YPOBHS OCTaBNSAOT ABOMHON MEXCTPOYHbIA MHTEpBan.

3aronoBky BTOPOro 1 TPETLENO YPOBHEN BbIAENSIOT NONYXMPHbIM.
OdbopmneHne ornaeneHns

Ha BTOpOM nncTe noMewaeTcs ornasneHne, roe ykasblBaloTCs OCHOBHbIE pasfenbl paboTbl 1 COOTBETCTBYIOWME UM
ctpanuubl. 3aronosok OIMMABNEHUE nvweTtcs 3arnaBHbiMy BykBamu nocepennHe ctpoku. OrnasneHue BkioYaeTt
BBEAEHVE, HaMEHOBaHMe BCEX rNas, pasfenos U NoApasaenos, 3akno4eHme, CMCcoK NCMOb30BaHHbIX MCTOYHMKOB Y
nuTepaTypbl, HAMMEHOBaHWNE NPUNOXEHWUIA, C yKa3aHWeM HOMEPOB CTPaHWL, C KOTOPbIX HAYNHAIOTCS 3TN SNEMEHTbI
pabotbl. Mo FTOCT 2.105-95 HaMMeHOBaHMS, BKNIOYEHHbIE B OFMIaBNIEHNE, 3aMUCHIBAIOT CTPOYHBIMYU ByKBaMUM, HAYMHAS C
nponucHol BykBbl, fonyckaetcs Habop 3aronoBKOB NEPBOro YPOBHS 3arnasHbiMu BykBamu. XenatenbHo, 4Tobbl
ornasneHve NomMewanochb Ha O4HON CTpaHuue. TeKCT AOMKEeH COOTBETCTBOBAaTbL OrNaBneHunio, Kak no ornasneHuio, Tak u
no coopme. Mpumep ornaeneHuns cmotpute B MNpunoxeHnn b.

OdhopmneHne pncyHKoB
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K prcyHkoM oTHOCATCS BCe rpadouyeckme n3obpaxeHns (Cxembl, rpadouki, poTorpacoum, pucyHkr). Ha Bce pucyHku B
TEKCTE AOMXKHbI ObITb faHbl CCbIKW. PUCYHKIM OOMXHBI pacnonaraTbCs HEMOCPEACTBEHHO NOCNE TEKCTA, B KOTOPOM OHU
YNOMWHAIOTCS BNEPBbIE, UMW HA crnenyoueli cTpaHuue. PUcyHkn HymepytoTes apabekumm Lmcppamu, npy 3ToM
HyMepaunsi CKBO3Has, HO JonyckaeTcs HyMepoBaTb U B Npedenax pasaena (rnasbl). B nocnegHem cnyyae Homep
pUCYHKa COCTOUT U3 HOMepa rnasbl U NOPSAKOBOro HoOMepa unniocTpaunn, pasneneHHblx To4kom (Hanpumep: PucyHok
1.1). HasBaHue nuweTcs o pUCYHKOM MO LIEHTPY, Kak U PUCYHOK, oopMaTMpoBaHme ? Kak 1y 0bbldHoro Tekcra. Cnoso
'PncyHok' nuweTcs nonHocTbio. Ecnn pucyHok oavH, To oH o6o3HavaeTtcs 'PucyHok 1'. [lonyckaeTcs He HyMepoBaTh
MenKne unnicTpaunm (Menkme pucyHku), pasmelleHHble HeNnoCcpeaCcTBEHHO B TEKCTE N HA KOTOPbIE B AaNbHENIWEM HET
ccbinok. [pu cebinkax Ha unncTpaunio cnegyet nucaTtb ... B COOTBETCTBUU C PUCYHKOM 2' NpyY CKBO3HOM HyMepaLumm n
'... B COOTBETCTBMM C PUCYHKOM 1.2' npun Hymepaumm B npegenax pasgena, unm (PucyHok 1.). Nocne cnoso 'PucyHok 2'
nuweTcs Ha3BaHme. B aToM cnyvae noanucb onxHa BbirnsaeTb 1ak: 'PucyHok 2 ? HaseaHue'. Toyka B KOHLE Ha3BaHNS
He cTaButcs. Ecnm B paboTe ecTb MPUNOXEHUS, TO PUCYHKN KaXO0ro NPUIoXeHNs 0603HavatoT 0TAENbHOM HyMepaumen
apabcknmn umngopamm ¢ fobaBneHnem Bnepenm 0603HaueHe NpunoxeHns (Hanpumep: PucyHok A.3).

OopmneHne Tabnuu

Ha Bce Tabnuupl B TeKCTe [OMXKHbI 6bITb cCbinku. Tabnuua fonxHa pacnonaratbCs HEMOCPELCTBEHHO NOC/E TEKCTa, B
KOTOPOM OHa YNOMUHAETCS BMNEpPBble, UK HAa Cnepylole cTpaHuue. Bece Tabnuubl HyMepyloTCs (HyMepaLuunsi CKBO3HaS,
nvbo B Npenenax pasnena ? B MOCNENHEM CnydYae HOMep Tabnumubl COCTOMT U3 HOMepa pasaena v nopsiikoBoro Homepa
BHYTpUY pasfena, pasfieNeHHbIX TOYKOM (Hanpumep: Tabnuua 1.2). Tabnuubl Kaxaoro NpunoxeHns o6o3HadvaroT
OTLEeNbHON HymMepauumeii apabeckumm umudgopamm ¢ fobaeneHnem Brepenm 0603HauYeHMs NPUNOXeHNs (HanpuMep:
Tabnuua B.2). Cnoeo 'Tabnuua’ nuweTcs NoNHOCTbI0. Hannune y Tabnuubl cCo6CTBEHHOrO Ha3BaHNs 0653aTeNbHO.
HaseaHwne coctonT 13 'Tabnuubl', HoMepa, Tpe 1 HaseaHus. HassaHune Tabnuubl cnefyet noMellaTb Han Tabnuuei
cneea, 6e3 ab3auHoro oTcTyna B 0JIHy CTPOKY C ee HOMepoM Yepea Tupe (Hanpumep: 'Tabnunua 3 ? HassaHwne'). Touka B
KOHLe Ha3BaHWS He CTaBUTCS.

3aMeHsITb KaBblikaMu NMoBTOPSOWMECS B TabnuLe uMcpbl, MaTeMaTn4eckne 3Haku, 3Haku NpoLeHTa 1 HoMepa,
0603Ha4YeHne MapoK MaTepunasnos 1 TUNopasMepoB M3aennin, 0603Ha4eHns HOPMATUBHbBIX JOKYMEHTOB HE [OMycKaeTcs.

Mpwr OTCYTCTBUM OTAENbHbIX AaHHbIX B TabnuLe cnemyeT CTaBuTb NpoYepk (Tupe).

Mpwn nepeHoce TabnuLbl HA CNEOYOLWY0 CTPaHWLY Ha3BaHNE NMOMELLAIOT TONbKO HAaf, NEPBOV YACTbIO, MPY 3TOM HUXHIOK
FOPU3OHTANBHYIO YEePTY, OrpaHNYMBAIOLLYIO NEPBYIO YaCTb Tabnuubl, He NPOBOASAT. Hag opyrvMu yacTsMm Takxe cnesa
nwyT cnoso 'TipoaonxeHne' 1 ykasbiBaloT HoMep Tabnuupl (Hanpumep: MNpoaonxeHne Tabnuubl 1).

3aronosku cTon6LOB 1 CTpOK Tabnuupl cnegyert nucartb C NPOMMUCHOM GYKBbI B €AMHCTBEHHOM 4ucne, a noa3aroioBku
ctonbuos - co CTPO4YHOW 6)/KBbI, €C/IN OHW COCTaBNAT O4HO NPeanoXeHne ¢ 3arofioBKOM, MU C NPOMUCHON 6YKBbI, ecnum
OHV MMEIOT CaMOCTOATeNbHOE 3HaYeHne. B KoHLe 3arofoBKoB 1 NOA3arofoBKOB CTONOLOB 1 CTPOK TOYKWN HE CTaBAT.
3aronosku cTonbuos, Kak npasunno, 3anncbliBaloT napannenbHO CTPOKaM Tabnuupl, HO npu Heobxo0anuMocTH gonyckaeTtcs
nx nepneHonkynsapHoe pacnonoxeHue.

"opu30HTaNbHbIE 1 BEPTUKASIbHBIE IMHWK, pa3rpaHnYMBatowme CTPOoKN Tabnuubl, 4OMycKaeTcsl He NPOBOANUTL, €CNN UX
OTCYTCTBME He 3aTpynHsieT nonb3oBaHue Tabnuueii. Ho ronoeka tabnvupl gonxHa 6biTb oTOeNeHa MHUER 0T OCTaNbHOM
yacTtun Tabnuupl.

NabopatopHas npakTuyeckas paboTa fonxHa BbiTb ohopMneHa nocnefoBaTenbHo, rpaMoTHO U pasbopyneo. Mpu
BO3HUKHOBEHWW BOMPOCOB MO 0CpOpMNIEHNIO TAaBOPaTOPHON NPaKTUYECKON paboThl CTyAEHTY cnefyeT obpawarbes 3a
KOHCyfbTauueit npenoaasarento. Bpems, oTBeieHHOe Ha BbINOMHEHWE KOHTPOMbHOM paboThl, onpeaensercs
npenogasatenem. Mo OKOHYaHUM OTBELEHHOIO Ha BbIMOMHEHWE OTYET Mo nabopaTopHOI NpakTuyeckon pabote caaeTcs
npenogasatento ans NpoBepKu.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTENIbHOrO
npouecca no gucuunianHe (Moaynio), BKaOUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayo)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbs1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKO C BO3MOXHOCTbLIO MOAKNI0YEHNS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTaKTHOW paboThl C MpenoaasaTeneM, yKoMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONst pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
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KoMnbloTepHblii Knacc.
CneuvanunsmposaHHas nabopaTtopusi.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenadn MHopMaLum, opraHn3aumm pasnmnyHbIX
POPM MHTEPAaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B TOM Yncne BebnHapoB, KOTopble MOryT
6bITb NCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX Y4aCTHUKOB
ONCTaHUMOHHOro 06y4eHns, NPoOBEOEHUS CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3alWUTbl BbINONHEHHbIX paboT,
NpoBeaeHNs TPEHMHIOB, OpraHM3aunn KONeKTMBHOM paboThbl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA 4Jis OPraHnu3aLummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn nnUOM Cc orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootBeTcTBmU ¢ TpeboBaHnsamm @FOC BO n yyebHbiM nnaHom no HanpasneHuto 03.04.02
"®dusnka" n marnctepckon nporpamme "MeaomumHekas dpusuka”.
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1. ®dannep, Oxepanbg M. MonekynsipHas 6uonorust KneTkn : pykoBoACcTBO Ans Bpadei / Axepanbn M. dannep, OeHHuc
Wunac ; nep. ¢ aHrn. nog obw. pen. akan. . b. 36apckoro .- Mockea : BuHom-MNpecc, 2012 .- 256 ¢. : un. ; 27 .- 3arn. u
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528 c. : un. ; 21 .- Bubnmorp. B KoHUe KH. - ISBN 978-985-536-244-0 (8 nep.) , 1000.
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un., nopTp. ; 22 .- 3arn. u aeT. opur.: Taschenatlas der Biochemie/ Jan Koolman, Klaus-Heinrich R6hm .- Bubnwnorp.: c.
425-426 .- NpepM. ykas.: c. 428-460 .- ISBN 978-5-9963-0620-6, 1000.

5. Ceprees, H. A. OcHOBbl KBAHTOBOI TEOPUM SAEPHOr0 MarHNTHOroO pesoHaHca: moHorpadms / H. A. Ceprees, [. C.
PabywkuH. - M. : NNoroc, 2013. - 272 c. - ISBN 978-5-98704-754-5 http://znanium.com/catalog.php?bookinfo=469025

3. Oumutpues, A. [. Broxmmust [9nekTpoHHbIl pecypc] : YuebHoe nocobue / A. . Oumutpues, E. 0. AMbpocbesa. - M.
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JononHutenbHas nuteparypa:

1. MpocTpaHCTBEHHOE CTPOEHUE aMUNONAOrEHHbIX NENTULOB U NX KOMMIIEKCOB C MOAENbHbIMU MEMBpaHaMu B pacTBopax
meTonamu cnektpockonuu SIMP: aBTopedepar auccepraumm Ha ConckaHue y4eHom cTeneHn kananaara
dom3nKo-MaremaTnyeckmx Hayk: cneumanbHoctb 01.04.07 - om3rka KOHOEHCUPOBAHHOIO COCTOSAHMSA

Ycaues K. C. (KoHctaHTnH Cepreesuny) http://dspace.kpfu.ru/xmlui/handle/net/28894

2. MNpocTpaHCTBEHHOE CTPOEHME BUONOrMYEecK akTUBHBIX NENTUOOB B pacTBOpax M B KOMMNEKCE C MOLAENbHOWA
MeMbpaHoii No AaHHbIM ABYMEPHbIX METOA0B criekTpockonun SIMP: aBTopedpepat amccepTaumnm Ha ConcKaHue y4eHoi
cTerneHu kaHanaara ousanko-MaTeMaTn4eckmnx Hayk: cneuyunanbHocTb 01.04.07 - dursnka KOHAEHCTPOBAHHOIO COCTOSIHNS

Ecoumos C. B. (Cepreii Bnagumuposuy) http://dspace.kpfu.ru/xmlui’/handle/net/28802

3. BapaHosckuii, B./. KBaHTOBas MexaHvka 1 KBaHTOBas XUMUsl [DNEKTPOHHbIA pecypc] - ONeKTPOH. AaH. -
CankT-MNeTepbypr : NaHb, 2017. ? 428 c. - Pexum goctyna: https://e.lanbook.com/book/92941. - 3arn. ¢ akpaHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 12. Bl YHH
skt

ARl | AL O



Mporpamma OMcumnninHbl "SaepHbIi MarHUTHBIR pe3oHaHe 6uonormyeckmx 06bekTos"; 03.04.02 "durauka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B./[]1B.8 SinepHbiit MarHUTHbI Pe30HaHC 6UOIOrn4eckmx
06BEKTOB

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

Hanpasnenue nogrotosku: 03.04.02 - dusvka

Mpochunb noarotoskun: MegnunHckas dounamka
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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