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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpammy muctmIuiMHbl paspadorai(a)(u): npodeccop, a.H. (noneHt) WnbsicoB K.A. (kadenpa MequmMHCKON (QU3HKH,
Otnenenue ¢usukn), Kamil.Illyasov@kpfu.ru ; nouenr, k.H. Xaipyraguaos b.U. (kadenpa meauuunckoii pusuku, Otaenenue
¢pusukm), khairutdinov@kibb.knc.ru ; ITonemakos Biaagumup MBanosuu

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-2 CriocoOeH CBOOOIHO BIAJIETh pa3ieaMu (pu3nKu, HEOOXOAUMBIMY ISl PeIeHH S

HayYHO-UCCIIEJOBATEILCKUX 3a/1a4, U TPUMEHSTh Pe3yJIbTaThl HAYUHBIX UCCIIEIOBAHUI B
[TPOEKTHOM JIeATETbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

ocHOBH SIMP cniekTpockomnmy, B3anMOAEHCTBIE IEKTPOMArHUTHOTO U3JIyUCHHUS C BEIIIECTBOM, TIPUHIIUTIBI IOy ICHUSI
SIMP cniekTpoB BBICOKOTO pa3pelieHust

HokeH yMeTh:

HMHTEPHPETUPOBATD SKCIICPUMEHTAJIbHbIC AMP CIICKTPbI, BBIIIOJHATH OTHECEHUE CIICKTPAJIbHBIX JIMHUT JUIS IPOCTBIX
IICNTUa0B

IloJoKeH BIIafieTh:

HaBbIKamu paboThl co criektpamu SIMP

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

MPUMEHATD IMOJIYYEHHBIE 3HAHUA Ha ITPAKTHUKE

2. Mecro gucuumiunasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B paszgen "B1.B.JIB.08.02 Nucturuimas (MOAysH)" OCHOBHOM MPOpecCHOHATBHON
obpazosarenbHol nporpammsbl 03.04.02 "®usuka (MeauuuHckas pu3nka)" U OTHOCUTCS K AUCLUILIMHAM 10 BBIOOPY YacTh
OIIOIT BO, hopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOLICHH.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKA3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

O0611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 24 vaca(oB), B TOM umclie Jekuun - 12 yaca(oB), npaktuueckue 3aHsartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 12 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - ) yaca(oB).

CamocrostenbHast padoTa - 12 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCHUIUIMHBL: 9K3aMeH BO 2 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW M CAMOCTOATEJbHON Pa6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EeMKOCTb (B yacax) CTOSI-
N Pazmeant qucuumiamnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | yecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. [Tema 1. Beenenue B meron AMP 2 1 0 0 0 0 0 0
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
7 Tema 2. OcHoBbl IMP criekTpockornust 6eyIkoB 2 1 0 0 0 2 0 2
3 Tema 3. AMP a30TUCTBIX OCHOBAaHUH U 2 1 0 0 0 0 0 0
HyKJIeoTHa0B. [IpurotoBieHre 0Opas3IoB
4. [Tema 4. Metoas! 2D criekTpockonuu 2 1 0 0 0 2 0 2
5. [Tema 5. Metonst 3D cnekTpockonuu 2 1 0 0 0 0 0 0
6. Tema 6. PEeKOHCTPYKLIMS CTPYKTYPBI U3 CIIEKTPOB 2 1 0 0 0 2 0 2
AMP
7 Tema 7. KoHcTaHTBI CITUH-CITMHOBOTO 1 2 1 0 0 0 0 0 0
JIATIONTb-IUTIOIEHOTO B3aMMOICHCTBHS
3. Tema 8. CriocoObl OprEeHTUPOBaHUsI OUOMOJIEKYJT B > | 0 0 0 > 0 >
AQHM30TPOITHBIX CpeJax
9 Tema 9. Ocobernoctr criekTpoB AMP 2 1 0 0 0 0 0 0
HYKJICHHOBBIX KHCJIOT
10. Tema 10. IMP B u3y4eHnN AUHAMUYIECKUX CBOICTB 2 1 0 0 0 2 0 2
OUOMOJIEKYJT
1. Tema 11. Iporecchl Xumuyeckoro oOMeHa 2 1 0 0 0 0 0 0
12. Tema 12. IMP B u3y4eHIH MOJEKYJISPHBIX 2 1 0 0 0 2 0 2
KOMILIEKCOB
1Toro 12 0 0 0 12 0 12

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBenenue B metoa SAMP

BeneHue B OCHOBBI MeTO/1a SIAEPHOIO MArHUTHOTO pe3oHaHca. KpaTkas ucTopus OTKpHITHSA METOJa. Y YeHble BHECIINE
3HAYMMBIA BKJIa] B pazButue Meroaa SIMP u pacimpenue obnacreii ero npumeHeHusi. OCHOBHBIE 00J1aCTH TIPUMEHEHHU ST
METOJIOB MAarHUTHOTO PE30HAHCA B XUMUH, OHOJIOTUH U MeauinHe. V3mepsiemble napaMetpbl SIMP 1 ux CBsI3b ¢ MOJIEKYJISIPHO
CTPYKTYPOI MOJIEKYJIHI.

Tema 2. OcHoBbl AMP cnekTpockonus 0eJKoB

I[1epBBie TIOMBITKM U3MEPEHHS CIIEKTPOB OesIkoB. OCHOBHBIEC Pa3JIMUMsl MEX/Ly MOBEIEHAEM MAJBIX ¥ OOJIBIIMX MOJIEKYJI. Bpems
KOPpeJsIIuK BpalnaTesbHoN Judpy3ni MOTeKyJbl. 3aBUCHMOCTh PETAKCAMOHHBIX MTapaMeTpoB OT pa3Mepa MOJIEKYTT 1
BEJIMYUHBI MATHUTHOTO 10JI51. DPPEKT KONMBIEBBIX TOKOB M €ro poJib B criekTpax IMP 6uomonekyi. Ctepeoxumust
AMUHOKMCJIOTHBIX OCTaTKOB. AMMHOKHMCIIOTHAS MTOCIIeJOBATEIbHOCTh OesKa. [lepBuiHas, BTOpUYHASI M TPETUYHAS CTPYKTYPHI
6enka. Homenknarypa IUPAC nonunentuHo# 1eny 1 O0KOBBIX OCTATKOB aMUHOKHUCIIOT. OOG03HAYEHHSI AUIIPATIbHBIX YTIIOB,
aToMoB 1 rpynm. Kinaccudukanms OCHOBHBIX 3JIEMEHTOB BTOPHYHOM CTPYKTYpPHI OMUNeNTHAHBIX Terteil. Crmpanu (310, ansga
1 ), 6eTTa-IHCTHI (TapajlIebHble H aHTUNapaJuIebHble), b-u3ruobl. JomycTrMble KOH(OPMAMKA aMUHOKHCIOTHBIX
OCTaTKOB.

Tema 3. AMP azoTucThix 0CHOBaHHIT M HYKJeoTH10B. [IpurorosieHne o6pa3mnos

A3OTHCTBIE OCHOBaHUS, HYKJIEO3UAbl U HyKJieoTubl. PochoauadupHbie cBs3U 1 00pa3oBaHue NOJNHYKJICOTHIHOH 1IETH.
Pu6onyknennosie kuciotsl (PHK) u nezokcupudonykientosie kuciaotsl (JJHK). KomriemeHnTapHbie OCHOBaHUS 1
oopazoBanue nBoiHON crimpamy [JHK. CTpykTypHBIe Bapraliy YKJIa K1 TOJMHYKJICOTHIHON tiern ? A, B 1 Z-dopmsr.
BzaumopeiictBus B Guomonekyiax. Ban-nep-BaanscoBo B3anmozeiictere. BogopoaHas cBs3b. DIeKTpocTaTHYECKUE
B3anMogercTBus. ['uapodoOHbie B3anmMonercTBrsl. [IpHHIMITB CTPYKTYPHOM OpraHu3auy 6uomonekyJ1. TpeGoBanus,
npeabsiBisieMble K 00pasily Oelka JIst MCCIIeIoBaH|i MeToIoM crieKTpockoruu SIMP. O6mue npeacTapieHrst 0 OMOCHHTE3e
crHTe3e OelnKa. DKcrpeccrsi OeJTKOB B KJIETOUHBIX U 6eckieTouHsIX yenoBusx (E.coli, metunorpodsl, rimumeporpodsi, CHO,
cell-free system). Cpenpt s BelpamuBanus kKiieTok. Vicrounnkn uzoronoB 15N, 13C u D. Brinenenue u ouncTka OSIKOB.
Ounctka Metonom adpdurHON Xxpomartorpacun Ha Ni-NTA arapose. Dnekrpodopes B [IAAT. MeToas! mpenapaTHBHOM
HMOHOOOMEHHOM Xpomarorpaduu.

Tema 4. MeToabl 2D cieKTpPOCKONNHU
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WNudopmarust, nomydaemast u3 ogHoMepHoro criektpa AMP 6uomonekynsl. Meroast 2D criektpockoriu ? COSY, TOCSY,
NOESY u ROESY. Metojpl reToposiIepHOI KOppessiiu, OCHOBaHHble Ha AeTekTupoBanuu curHanoB 1H - HMQC, HSQC u
HMBC. Metonp! 2D cieKTpockonuu B u3ydeHnn Hebombmmx 0enkoB (<10 k/la). neHTH(hUKAIMS TUTIOB aMUHOKHCIOTHBIX
ocratkoB 1o cnekrpam COSY, TOCSY u 1H-13C HSQC. Metop nocnepoBatenpHOro otHeceHus. OTHeceHue (pparMeHToB
6eka, cofep Kaliux MpoJIvH.

Tema 5. MeToabl 3D cieKTpOCKONNHA

Mertons! 3D cnekTpockonuu, ocHoBaHHble Ha Koppensauuu saaep 15N u 1H. Conpsoxkenne meroguk 1H-15N HSQC (HMQC) ¢
skcniepumenTamu TOCSY, NOESY u ROESY. MeTtos! mocieoBaTebHOro OTHeCeH s 0ojiee KPYIHbIX OenkoB (8-16 k/1a).
Akcnepument 1H-15N HSQC-NOESY-HSQC. 3D skcnepumentst HNHA n HNHB. I'ereposinepusie metoast IMP B
n3ydyeHnn 0enKkoB, MeueHHbIX n3otoramu 13C u 15N. TlocienoBaTenbHOe oTHECEHHE OEIKOBOM 1IEMM Ha OCHOBE
akcnepuMmenToB HNCA, HN(CO)CA, HNCO, HN(CA)CO, HNCACB, CBCA(CO)NH. MeTto/ibl KOMIbIOTEPHOTO aHAIM3a
rereposaepHsix 3xkcriepumenToB. Merogst HNHAHB 1 HBHA(CO)NH ans otHecenus curnanos 1H. Mertoasl oTHeceHus
OOKOBBIX 3amMecTuTeiel aMUHOKUCTIOTHBIX ocTatkoB: HCC(CO)NH u HCCH-TOCSY.

Tema 6. PekoHCTPYKIHSA CTPYKTYPHI U3 ciiekTpoB AMP

WHpeke XMMUYEeCKUX CIBHUIOB U OIpe/eieHUe BTOPUYHOM CTPYKTYphI Oenka. CTaTUCTHYECKUe TIOIXOIbl K OIpeJesIeHHIO
JIOITYCTUMBIX 3HaYEHUI TOPCUOHHBIX YIJIOB ¢ U . CTepeocnennpruiyeckoe OTHECEHUE CUTHAJIOB METUJIEHOBBIX IIPOTOHOB B
[-ToJ10:keHMN ¥ METUJIBHBIX IPYIII OCTATKOB BaJIMHA U JediMHa. Onpenenenue u3 sxkcrepumenTos SIMP nonmyctumbix
3HAYEHUIl TOPCUOHHBIX YIIIOB @, P, 1 1 %2. AHanu3 criektpoB NOESY 1 onpenenenue MexbAAepHbIX paccTosiHUM. 4D
crnektpockonusa AMP kak meTos ycTpaHeHHs HEOIpeAeJeHHOCTH B OTHECEHUH MeKbsepHbIX 3(pdexkToB OBepxaysepa.
Ionyyenue ananornynoi napopmarmu u3 3D cnektpos 1H-15N HSQC-NOESY u 1H-13C HSQC-NOESY. UrepatmonHas
nporeaypa otHeceHus 190 B mpoliecce pacyera CTPyKTypsl Oesika. MeTo sl aBToMaTrdeckoro otHeceHust 190 B criekTpax
NOESY. Hab6op orpannueHuil Ha MeKbsIAEPHBIE PACCTOSIHUSI M TOPCHOHHBIE YTJIbI - OCHOBA CTPYKTYPHBIX MCCIIEI0BAaHUI
meronoM SIMP. MeTto JUCTaHIMOHHONM TeOMEeTPUM B KaPTE3UAHCKUX KOOPJUHATAX U MPOCTPAHCTBE TOPCHOHHBIX YIJIOB.
Kiaccuko-mexaHn4eckoe olucaHie MeKbsIepHbIX B3aMMOJeHCTBUI. Bkilal IMCTaHIIMOHHBIX U TOPCUOHHBIX OIpPaHUYEHUI B
TIOJIHYIO SHEPrHIo cUcTeMbl. MeTobl MUHUMM3aluu sHepriu. [IpobiiemMa HaxoxaeHHs I7100aIbHOT0 MUHIUMYMa.
MonekynsipHO# quHamuika. Metoa MeaieHHoro omxura (simulated annealing) kak criocod HaXOXIEHUS TII00ATBLHOTO
MHHHMYyMa SHepruu cucteMbl. OCHOBHBIE KOMITBIOTEPHBIE IPOTrPAMMBI, UCIIOJIb3yeMBbIE JJIs1 pacyeTa CTPYKTYpPbl OMOMOJIEKYT
metonoM SIMP. CtpykTypHble uccieaoBaHus KOH(OPMALMOHHO MOJBMKHBIX MENTHIOB.

Tema 7. KoHCTaHTBHI CIMH-CIIHTHOBOT0 H JAUIOJIb-IUII0JBbHOI'O B3aHMO£[eﬁCTBPIH

Meton HMBC B uaeHTH(hHKAIIMN COCTOSHUSA UMUAA30JIbHOTO KOJbIA TUCTUAMHA. V3yyeHre KOHCTaHT NOHU3AIUU
KapOOKCHJIbHBIX TPYII acriapariHOBOW U TITyTAMHUHOBOW KUCJIOTH. OCTaTOYHBIE KOHCTAHTbI AUTIOJIb-AUIIOIBHOTO
B3aMMOJICHCTBH S, KaK MICTOUYHUK MH(OpMaUK 00 OpreHTaluK MOJIeKys1 B MarHuTHOM nosie. [Ipumvenenne KB nuist pacyera
CTPYKTYpPbl OMOMOJIEKYT.

Tema 8. Cnoco0bl OpHEeHTHPOBAHUSI OMOMOJIEKY] B AHU30TPOMHBIX Cpejax

MeTo/ib! OnpeieNieHrst OCTAaTOYHBIX KOHCTAHT JMIOJIb-AUIOIBHOTO B3auMoieicTBus1. CriocoObl OPUEHTHPOBAHKS OMOMOJIEKYJT
B aHU30TPOIHBIX cpenax. OnpeneneHre OpueHTay OeKOBBIX JOMEeHOB. CKaJsipHble B3aMMOJEHCTBHS Yepe3 BOAOPOAHYIO
CBA3b. DKCeprMeHTH 110 u3Mepenuio KoHcTaHT hJHN u hJHC uepes onHy, ABe U Tpu cBs3u. KoHCTaHTHI yepe3 BOAOPOIHYIO
CBSI3b B HYKJIEMHOBBIX KHCIoTax, Oenkax u JJHK-0enkoBbIX KoMIuieKkcax.

Tema 9. Ocodennoctu ciekTpoB AMP HyKJIeHHOBBIX KHCIOT

Ocob6enHoctH criekTpoB SIMP HykiienHOBbIX KuciotT. Jucnepcus xumudeckux capuros 1H. Kondopmansi pu6o3Horo
(pparmenra. Lluxn nceBaoBpalieHus U olucaHie KOH(POPMAILIMOHHBIX COCTOSIHUI (bypaHO3bl. BulMHAIBHBIE KOHCTAHTHI
cnuH-crHoBoro B3aumonercteust 1H-1H u 31P-31P. Metoap! onpeaesieH!s KOHCTAHT CIIMH-CIIMHOBOTO B3aUMOJIENCTBUSI B
HYKJICHHOBBIX KHCJIOTaX. MeTObl OTHECEHHS CUTHAJIOB B OCTATKaX HYKJIEUHOBBIX KUCJIOT M METObI IIOCJIEI0BATEIBHOTO
otHeceHus. Crepeocnenuduieckoe oTHeceHue curHaios H2' u H2", HS' u H5".

Tema 10. AMP B uzyuenun JuHAMHYECKUX CBOHCTB OMOMOJIEKY.I

Pacnipesienenuie 4acToT MOJIEKYJIIPHBIX ABMKEHUI. MexaHU3Mbl pesiakcaliy. JUIosb-AMnoabHbIe B3auMOAEHCTBUS.
T'omosinepHbii 3¢pexT OBepxay3epa U ero CBsI3b ¢ MEKbsJEPHBIM PACCTOSIHUEM U TUHAMUYECKUMHU CBOMCTBAMH MOJIEKYJIBI.
N3mepenue rereposinepHoro agexta Opepxaysepa X{1H}. DxcrnepumenTs! 1o u3MepeHuio BpeMeH penakcauuu T1 u T2.
N3mepeHne BpeMeHH peslakcalliy BO Bparaomiencs cucreme koopauHat T1p. PyHKIHMSA ClIeKTpanbHOM IJIOTHOCTH M METOABI
ee anmnpoKcuManuu i ceprudeckoil yacTuilsl. BpeMs koppesnsiuu BparaTeabHon auddy3uu yactunsl tm. [Tapamerp
YIOPAJOYEHHOCTH IBIKeHUs S2. Bpems Koppensiiyy BHyTPEHHUX ABUKEHUI Te.

Tema 11. IIpoueccsl XUMHYECKOTO 06MeHA

Nzmepenue ckopoctu xumuueckoro oomMena H—D. Omnpesenenue 3aluTHbIX (DaKTOPOB aMHUIHBIX TPOTOHOB. V3ydeHue
BBICOKOAMIUTUTYIHBIX ITPOLIECCOB PACKPBITUA-3aKPBITUS OEIKOBOMH IMI00YIbl. DKCIEPUMEHTATIbHOE U3yYeHUEe MEXaHU3Ma
pa3BopauuBanus Oesika. OOMeH siep Mex/1y MOJIOKESHUSIMU C Pa3IMYHbIMU JJaMOpOBbIMU yactotamu. ?Ring-flipping? u ero
IpOsIBJIeHNEe B OMOJIOTMUECKHX cUcTeMax. B3aumopeiictBus Oenok-mmrana. CuiipHOe U ci1aboe B3auMoJencTBUe, MeUIeHHBI 1
OBICTPBII OOMEH MEX/Ly CBSI3aHHBIM M CBOOOIHBIM COCTOSIHUAMU. MeToapl H30TOMHOM (DPUIbTPALIMU U H30TOITHOTO
PEIaKTUPOBaHUS B U3yYEHUN KOMILUIEKCOB CUJIBHO CBSI3aHHBIX JUranaoB. Ocrarounsle K/I/IB B onpeneneHuy opueHTanum
OEJIOK-JIMTaH I,

Tema 12. AMP B u3yueHHH MOJIEKYJISIPHBIX KOMILIEKCOB
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SIMP B u3y4yeHNH KOMILUIEKCOB CJ1a00 CBSI3BIBAEMBIX JIMTAH/IOB. MeToIbl, OCHOBaHHbBIe Ha nepeHoce 0. IlepeHoc
KPOCC-KOPPEIMPOBaHHON penakcanuy u octatouHbsix KJIJIB B paBHOBeCHM MekIy CBOOOIHBIM U CBSI3AaHHOM COCTOSTHHSIMH.
Mertonpt SIMP-ckprHVHTa B TOMCKE OUOJIOTUYECKU aKTUBHBIX coeuHennii. Merog SAR-by-NMR. Mertoast STD (saturation
transfer difference) u WaterLOGSY.

5. IIepeyeHb y4eOHO-METOUIECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalOmMXCs M0
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM pabOThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKs1, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu U Bhiciero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) dpenepaibHblil yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

SMP GromorieKkyr: pacinpoBKa CTPYKTYPbl OEJIKOB, HYKJIEMHOBBIX KHCJIOT, OJIOK ? JIMTaHIHbIC B3aUMOACHCTBUS -
http://tulpar.kpfu.ru/enrol/index.php?id=590

6. ®oH/ OLIEHOYHBIX CPEJICTB MO JUCHHUILIUHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA ITPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE SHHHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OLUEHOYHbIC CPEACTBA TEKYIIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHae OLeHOUYHBIX CPEACTB COAEPKUTCA CAeAyloIas HHPOpMaLu:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJIbTaTaM 00y4YeHHs M0 JUCHUILTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITU;

- MEXaHU3M (POPMHUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJYIIO);

- ONIMCaHKe NOPsAKA TPUMEHEHHS U ITPOLeayphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00Y4aIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/IJ'[O)KeHI/II/I 1x nporpaMmme JUCHUITIAHDBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPaATYPhI, HEOOXOAUMON JIJIsI OCBOEHHUSI U CIUILIUHBI (MO 1yJIsl)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) TIPE/IoIaraeT n3yueHne OCHOBHOM 1 JOMOJTHUTEIBHON yIeOHOM TuTepaTyphl. JIuteparypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIMMCS B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOIMOTEUHbIE CUCTEMbI HA OCHOBAHUHM 3aKTI0YeHHBIX KOY JOroBOPOB C
HpaBOO6J’Ia,IlaTCHfIMI/I;

- B evatHoM Bujie - B Hayunoit 6u6imoteke um. H.M. Jlo6aueBckoro. OGyyarompecs HoayyaoT y4eOHyIo JTUTepaTypy Ha
abOHEMeHTe TI0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU IOJIb30BaHus HaydHo# OMOIMOTEKON.

DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIA yHUBepcuTeT" . [Ipn HCronb30BaHNM MTEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJKEeH OBITh YKOMILJIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odyvatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JMTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOIHUTENBHON IUTepaTypsl Ha
KaX/10T0 00y4YaloIIerocsi U3 Yrcia Jinil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

3AE
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[epeueHb OCHOBHOI M IOTIOJHUTENIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMOM JIJIsi OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexkn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

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. MeToanuyecKHe YKa3aHUA A 00YUAIOMIMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToauuecKue peKoOMeHIamun

JICKIIHA MCTO,[[I/I‘ICCKI/IG PEKOMEHIALINA TIPHA pa60Te HaJJ KOHCIIEKTOM HCKHHP'I BO BpEMs IPOBEACHMW A JICKINH.

B xope IeKIMOHHBIX 3aHSTHI BECTU KOHCIIEKTUPOBaHHe y4eOHOro Matepuana. OOpaiats BHUMaHUe Ha
Kareropuu, (hOpMyJIMPOBKH, PACKPHIBAIOIIME COJIEPKaHNE TEX WM MHBIX SIBJICHUH U MIPOLIECCOB, HAyYHbIE
BBIBOZIBI M TIPAKTUYECKHUE PEKOMEH/IAINH, TIOJIOXKUTEJIBHBIH OIBIT B OPaTOPCKOM MCKyccTBe. JKenareapHo
OCTaBUTh B Pa0OYMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JIeJIaTh IIOMETKH U3 PEKOMEHI0BAaHHOM JINTEPATy B,
JOTOJHSIONIKE MaTeprall NPOCTyIIAHHOM JIEKLIUH, a TAKXKe MOAYSPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHBIX
TEOPETUUECKHX TOJIOKEHNH. 3a/1aBaTh MPETIOAABATEINI0 YTOUHSIIONME BOIPOCH! C IIENbI0 YSICHEHUS TEOPETUIECKHX
TIOJIOKEHHH, pa3penieHNs] CIIOPHBIX CUTYaIH.

B Xoze moAroToBKM K CEMHUHApaM U3Y4UTh OCHOBHYIO JIMTEPATYPY, O3HAKOMHUTHCS C JOTOJHUTEIbHON
JIMTEpaTypoi, HOBBIMH ITyOIMKAMAME B IEPHOANYECKUX U3JIAHUSX: KypHANIaX, ra3eTax u T.1. I1py 3ToM ydecTb
PEKOMEH/IALUH TIperoaBatesis U TpeOoBaHUs yUeOHO! mporpamMMel. JlopaOGaThiBaTh CBOM KOHCIIEKT JICKLIMH,
JeJasi B HEM COOTBETCTBYIOILHE 3aMMCH U3 JIMTEPATypbl, PEKOMEHI0BAaHHOM MPENoAaBaTeNIeM 1 IIPeyCMOTPEHHOMN
y4eOHOii porpaMmoid. [ToAroTOBUTE TE3UCH 1J1s1 BRICTYIUICHHIA 110 BCeM YUeOHBIM BOIIPOCAM, BBIHOCMMbIM Ha
CEeMHHap.
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Bujg paéor MeToanuyeckue peKOMeHIalu
nabopatopHbie | 3alaHKe MPAKTHYECKON JJa00OPaTOPHOUR PabOTHI
padoThI OObeKT quIenTuaa Ui UcclieJOBaHus MeToaMu criekTpockonun SIMP B npaktiueckoii 1abopaTopHOil paboTte

BBIOMpaeTCs Mperno/jaBaTeseM, BelyIluM AUCHUIUIMHY. [ToaqrotoBka 00beKTa sl CHEKTPOCKOITMYECKOTO
ucclieoBaHus U padota cryzieHTa 3a IMP ciekTpoMeTpoM MpoBOJUTCS COBMECTHO ¢ IpenogasaTesieM. Habop
3aIMCHIBAEMBIX JIByMEPHBIX KOPPEJISIIIMOHHBIX CIIeKTpoB SIMP BbIOMpaeTcsi TakuM 00pa3oM, 4TO OXBAaTHIBAET
OCHOBHBIE aCTIEKTHl M3y4aeMOl AUCIMILIMHBL. OOyueHne aHaIu3y IByMEPHBIX KOPPEJISAIMOHHBIX crieKTpoB SIMP
MPOBOJMTCS MPENnojaBaTesieM Ha CEMUHAPCKOM 3aHATHH.

TpeGoBanust k 00pasiy s criekTpockorvu SIMP.

st AMP uccnenoBanmst HEOOXOAMMO MPUTOTOBHUTH NPEJOCTABJICHHBIN MTperno/iaBaTesieM oopasell AUIenTu ia,
TaK 4TOOBI €r0 MOJISIPHAs! KOHIIEHTpAIYs B pacTBope coctaBuia SmM. Pacuer HaBecKM 1 KOHIIEHTpaIvu
BHITIOJIHSIETCS JUTS cTaHaapTHOW SIMP ammysiel quamerpoM SmMm 1 00beMoM 600MKIT UCXOIS1 M3 3HAHUS
MOJIEKYJISIpPHOI Macchl nenTtuja. Mcnosb3yemslil B uccaeqoBaHuu pactBopurens: cMeck D20 10%, u H20 90%.

3amucsk criektpos SIMP.

Cnexrpol IMP 3anuceiBaiorcst Ha ciektpomerpe ¢pupmbl Bruker Avance 111 600, npu temneparype oopasua 30C.
[pucrynas k 3anucu cnekrpos IMP HeoGxoqumo:

1. YcraHoBUTH HEOOXOAMMYIO TeMIlepaTypy odpasia (30C).

2. HactpouTb cTaOMIM3AIMI0 MAarHUTHOTO TI0JISI TI0 CUTHAITY SJIep JeUTepust paCTBOPUTEIS.

3. BeINOHATB HACTPOMKY JOOPOTHOCTH AAaTYMKa (KOMaH/a atmm).

4. IIpon3BecTy HACTPOIKY OAHOPOAHOCTY MarHUTHOro MoJis (topshim gui).

5. TlopcTponTs KaHas CTaOMIM3AIMK CUTHAJIA JIOKA: OTPETYJIMPOBAaTh MOIIHOCTH MepeJaTunKa, Koa(puuueHT
ycuiieHus U a3y CUrHaja.

6. BrimosmuTh KamopoBky 900-umimyibca (komasaa pulsecal).

7. OrperyampoBaTh MoJaBJIeHe CUTHAJIA BOJIBI ITyTEM IT0A00PA ONTHMAIBLHOTO 3HAUYEHHUsI HECYIIIel YacTOThI
(3HaueHue napameTrpa olp, ¢ UCMOIb30BAaHUEM KOMAH/IBI g5).

8. Ilepen 3amuceio HOBoro criekTpa SIMP BHINONHATE Mpoleaypy noadopa KoagpuIreHTa yCuieHns: IpUeMHUKA
(3HaueHue nmapameTpa rg, 3aIycKas KOMaHay rga).

9. 3anucats ogHoMepHbIi ciiekTp AIMP ¢ nogasnenrem Boael. Yuicio HakomieHuil ns=16.

10. 3anucatp nBymMepHbie romo-koppesaiuuonHbie cnekTpbl 1H-1H-COSY u 1H-1H-TOCSY. Yucno HakoruieHui
ns=2. Pa3pelnienue cnekTpoB yctaHoBUTb 2048 Ha 256.

11. 3anucats aBymepHble rerepo-koppensuuonssie criekTpel 1H-13C-HSQC u 1H-1C-HMBC. Yucno
HakoIIeHui ns=8. Pa3perienue criekTpoB ycTaHoBUTh 2048 Ha 256.

12. Insa npeo6pazoBanus curnana CCU B criektp SIMP ncnionb3oBath kKoMaHy fp - 1Uiss OAHOMEPHOTO CHIEKTpa
xfb - Bcex 1 ABYMEpHBIX CIIEKTPOB.

13. CxoHBepTHPOBATh MOJyUYEHHBIE CEKTPHI B (paitsbl (popmaTa pdf Mcronb3ys BOZMOKHOCTH IPOrpaMMbl
Topspin, KOTOpsle B AaJbHENIIEM HUCIOIb30BaTh IS aHAJIN3a U OTHECEHUsI CUTHAJIOB, a TaKXke JAJIs1 COCTaBJICHUS
oTyYerTa.

JlaGopaTopHas mpakThuuecKkas paboTa JOmKHa ObITh 0(hOPMIIEHA MOCTIEI0BATENbHO, TPAMOTHO U paszdopurso. [pu
BO3HHKHOBEHUH BOMIPOCOB IO 0O(hOPMIICHHIO JIA0OPATOPHO# MPAKTHYECKOH pabOTHI CTY/ICHTY CJIeIyeT
oOpaIarhcs 3a KOHCYJIbTalkel penogaBareltio. Bpems, OTBeieHHOe Ha BBITIOJHEHHE KOHTPOJIBLHON PadoTh,
onpeJensercs mpenojaaBaresieM. [10 OKOHYaHMM OTBEEHHOTO Ha BBHIMOJHEHHUE OTYET M0 JIAG0PATOPHOI
MPaKTUYECKON paboTe caeTcs MpenogaBaTestio AJsi IPOBEePKH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa CTYJEHTOB SIBJISIETCS] OTHOM M3 OCHOBHBIX (DOPM BHEAayAUTOPHOH paboTHI MpU
peanu3anuy y4eOHbIX TUIAHOB U ITPOrPaMM.

CamocrosiTesibHasi paboTa 3TO M03HaBaTesbHasl yueOHasl IesITeIbHOCTD, KOT/Ia MOC/IeI0BAaTEIbHOCTh MBIIIIICHHUST
YUEHHKA, €r0 YMCTBEHHBIX M IPAKTUYECKUX ONepanuil U AeHCTBUIA 3aBUCUT U ONPEAEISAETCS CAaMUM CTYJEHTOM.
CryneHT B niporiecce 00y4yeHHsl JOJDKEH He TOJIbKO OCBOUTh YUEOHYI0 IPOrpaMMy, HO U IIPHOOPECTH HaBBIKK
CaMOCTOSITeNIbHON padoThl. CTyAEHTY MpeaocTaBisAeTcsl BO3SMOKHOCTh paboTaTh BO BpeMsl yueObl bosiee
CaMOCTOSITENIbHO, YeM yJalllUMcs B cpeHelt mkose. CTyAeHT JOIKeH YMeTh [IaHUPOBaTh U BHIIOJIHATH CBOIO
padory.

Lenblo camocTosITeIbHON pabOTHI CTY/ICHTOB SIBJISIETCS OBJIa/IeHNe (PyHAaMEHTaIbHBIMK 3HAHUSIMY,
NpoheCCUOHANBHBIMU YMEHUSMU U HaBBIKAMU JEATEIBHOCTU MO MPO(MUIIIO, ONBITOM TBOPYECKOI,
HCCIIEJOBATEIbCKON AeATEIBHOCTH.

CamocrosiTesnbHasi padoTa CTyJEHTOB CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH 1
OPraHNU30BaHHOCTH, TBOPYECKOT'0 MO/IX0/1a K PEIISHHIO MpodJieM Y4eOHOTo U MpodeCCHOHABHOTO YPOBHS.
CamocrosiTenbHas padoTa CTYJEHTOB SIBJISIETCS] 00s13aTeIbHBIM KOMIIOHEHTOM Y4eOHOTO Tpoliecca Jisi KakI0ro
CTyZIeHTa U OIpejessieTcst y4eOHbIM Tu1aHoM. POpMbl CaMOCTOSITENTLHON pabOThl CTYIEHTOB ONPEAEISIIOTCS ITpU
pa3padoTKe paboumX MPOrpaMM U y4eOHbIX METOANYECKUX KOMIUIEKCOB JUCIUIUIMH COAEpKaHUEM ydeOHON
JVCLUTIIMHBL.

CornacHo [NosoxeHust 00 OpraHu3ayy CaMOCTOSITENbHONW pabOTHI CTY/IEHTOB Ha OCHOBAaHWH KOMITETEHTHOCTHOTO
MO/IX0/1a K peasn3aliy NpohecCHOHaNIBHBIX 00pa30BaTebHBIX IPOrpaMM, BUIaMU 3aJaHUN ISt
CaMOCTOSITEJILHOW paOOTHI SIBJISIIOTCSI:

- U151 OBJIQJICHU S 3HAHUSIMU: UTEHHE TeKcTa (yueOHUKa, IEPBOMCTOYHUKA, JOTIOJHUTEIBHON JINTEPATyPhI),
COCTaBJIeHHe IJIaHa TeKCTa, rpadprueckoe N300pakeHne CTPYKTYphbl TEKCTa, KOHCIIEKTHPOBAHUE TEKCTA, BBIIMCKU
13 TEKCTa, paboTa Cco CJIOBAPSIMU M CIIPABOYHMKAMHM, O3HAKOMJIEHHE C HOPMAaTHBHBIMHU JIOKYMEHTaMH,
yueOHO-HCcCIIeJoBaTeNIbcKasl paboTa, MCTIOb30BaHKE ayJu0- U BUIE03aITiCel, KOMITBIOTEPHON TEXHUKH 1
WNuTtepuera u ap.

- IS 3aKpeIIeHNs] M CUCTEMaTU3alliK 3HAHUIA: paboTa ¢ KOHCIIEKTOM JIEKIIMM, 00padoTKa TeKCTa, IOBTOpHAs
padota Hajl yueOHbBIM MaTepuaioM (y4eOHMKa, TePBOUCTOYHHKA, JAOTIOJTHUTEILHON JIMTEPATYPhl, ay/IHO U
BU/IE03aIMCeH, COCTaBJIeHHE IIJIaHa, COCTABJIEHNE TaOJIHII JUIsl CUCTEMaTH3alluy y4eOHOro MaTepuasa, OTBET Ha
KOHTPOJIbHBIE BOIIPOCHI, 3aII0JIHEHNE pabouei TeTpaay, aHaMTHYecKast 00paboTKa TeKcTa (aHHOTHPOBaHME,
pelieH3upoBaHue, pepeprpoBanrie, KOHCIEKT-aHAIN3 U 1p), 3aBepLICHNE ayUTOPHBIX NPAKTUYECKUX paboT 1
oopmMiIeHrE OTUYETOB 0 HUM, TIOJITOTOBKA MYJIbTUMEIMa COOOIEHMIA/JOKIa/I0B K BHICTYIIEHHIO Ha CEMHUHape
(KoH(epeHIMN), MaTepHUaJIOB-TIPE3EHTalIN, IIOAroTOBKa pedepara, cocTaBieHre 6ndOarorpadin, TeMaTUIECKHIX
KPOCCBOPJIOB, TECTUPOBAHUE U JP.

- 1151 hOpMUPOBaHMSI YMEHUI: pellieHre 3aa4 U YIIPaXHEHUH 110 00pasily, pellleHne BapiaTUBHbIX 33/1a4,
BBITIOJTHEHHE YePTEXKeil, CXeM, BBIIOJIHEHNE pacueToB (rpacpuueckux padoT), pelieHre CUTYallMOHHBIX
(mpocbeccroHaNbHbIX) 33a4, NOATOTOBKA K JIEJIOBBIM UTPaM, IPOEKTUPOBAaHKUE U MOJETMPOBAHUE PAa3HBIX BUIOB
Y KOMITIOHEHTOB IPO(PECCHOHAIBHOM JIESITENBHOCTH, OIBITHO 9KCIIEpUMEHTaIbHAS padoTa, pepyIeKCUBHBIN aHAIN3
NPOo(heCCUOHANBHBIX YMEHUI C UCTIOJIb30BAaHUEM Ay1O- U BUJEOTEXHUKH U Jp.

CamocrosiTenbHasi padoTa MOKET OCYIIECTBISATHCS MHINBHUILYAIBHO WM IPYIIIIAMH CTYJEHTOB B 3aBHCMOCTHU OT
ey, 06beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSITENIbHON paOoThl, yPOBHSI CIIOXKHOCTH, YPOBHSI YMEHHIA
CTYJEHTOB.

9K3aMCH

3yyeHne QUCHMIUIMHBL 3aBEPIIASTCS 9K3aMeHOM. [I0AroToBKa K 9K3aMeHy CIIOCOOCTBYET 3aKPEIUICHHIO,
yriayOieHuo 1 0000IIEHUI0 3HAHUH, TIOJIyYaeMBbIX, B IIpoliecce 00y4YeHHsl, a TakKe TPUMEHEHHIO UX K PElICHUIO
MPaKTUYECKHX 331a4. [ OTOBSCH K 9K3aMeHY, CTYICHT JIMKBUAUPYET UMEIOIIHECs: TPOOeIbl B 3HAHHSIX, yIITyOIseT,
CHCTEMATH3UPYET U YIIOPSIOUMBAET CBOU 3HaHMs. Ha 5K3aMeHe CTyAeHT JEMOHCTPHUPYET TO, YTO OH MPHOOPE B
rpotiecce 00y4eHUsI M0 KOHKPETHOM Yy4eOHO! AUCLUILINHE.

3a 3-4 mHs HyXKHO CHCTEMAaTH3MPOBATh yKe UMEoLrecs 3HaHus1. Ha KOHCyIbTanuu nepej 9K3aMeHOM CTYICHTOB
MO3HAKOMSIT C OCHOBHBIMHU TPeOOBAHMSIMM, OTBETAT HA BO3HUKIIKE Y HUX Borpockl. [Toatomy mocerueHme
KOHCYJIbTALINI 00SI3aTENBHO.

3aJI0roM yCrenHou cavum SK3aMeHa SIBJISIOTCS CUCTEMATUYECKUe, TOOPOCOBECTHBIE 3aHSITHsI 00y JAIOIIErocst Ha
MPOTSDKEHHH BCero Teproa o0yverust. OHAKO 3TO He MCKIII0YaeT HEOOXOAUMOCTH CIIeHHABHON paboThl
HENOCPECTBEHHO Iepe/l caaveii IK3aMeHa.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMAMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

Crpannna 9 u3 13.
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.

KommnbloTepHBIit KJtacc.

Crienmann3npoBaHHas J1adbopaTopusl.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

[Ipu Heo6XOOMMOCTH B 00pa30BaTEILHOM IPOIIECce TPUMEHSIIOTCS CJIEAYIOIIHE METO/Ibl M TEXHOJIOTUH, OOJIerJalomme
BocHpHsATHE NH(POPMALIK 00YJAIONIMMICS MHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /111 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMPOBaHHUsI TEKCTA M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHbLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHNUE TUCTAaHIMOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaHHPI, OpraHu3alv pa3janIHbIX (bOpM
HHTCpaKTYIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HMCIIOJIb30BAHBI IJIA ITPOBEACHUS BUPTYAJIbHBIX JICKL[PIIZ C BOBMOKHOCTBIO B3aPIMO,I[CI>iCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
O6y‘ICHI/I${, TIIPOBEACHUA CEMUHAPOB, BBICTYIUIEHUA C JOKJIaJaMH1 W 3allIUThI BHIITOJTHEHHBIX pa60T, IIPOBEACHUA TPEHUHI OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTbI;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3aluy opM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa1n 06y‘laIOH.II/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJANMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKHM 00yJAIoOIIerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYILICHUsI 00YYAIOMIErocs MPH 3aluTe KypPCOBOM padOTHI - He OoJjiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBuu ¢ TpedoBaHussMu PT'OC BO u yueOHbIM tuianoM 1o Harnpasienuio 03.04.02 "dusuka”
¥ MarucTepcKoy nporpamme "MeauiHcKast pusnka”.

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.J]B.08.02 AodepHulii maznummbwlii pe30HAHC OUONO0UUECKUX
00BeKmMos

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue nogrorosku: 03.04.02 - Pusrika

IIpocpuits noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Pemusor A.H., MeauumHckas 1 6uosnorideckast ¢pusmka: yuyeO6Huk / A. H. PemMusos. - 4-e uzg., ucnp. u nepepad. - M.:
I'>0TAP-Menmna, 2018. - 656 c. - ISBN 978-5-9704-4623-2. - Tekcr: anexkrponnsiit // BC 'Koncynprant crynenTa': [cair]. -
URL: https://www.studentlibrary.ru/book/ISBN9785970446232.html (nara o6paruenus: 15.04.2021). - Pexum nocrymna: 1o
TIOATIHCKE.

2. brnodusuka [DnekTpoHHbIHA pecypc]: Yuebnuk amsi By3oB / ITox pea. B.I'. AptioxoBa - M.: Akagemuueckwuii ITpoexT, 2020.
dynnameHTanbHbI yueOHUK Pexum nocryna: http://www.studentlibrary.ru/book/ISBN9785829130275.html

(nara oopauienust: 04.10.2021). - Pesxum noctyna : o noJrucke.

3. Ceprees H.A., OcHOBBI KBAaHTOBOW TEOPUH sI[IEPHOTO MarHUTHOTO pe3oHaHca: MmoHorpacdwus / H.A. Ceprees, [I.C. PsOyikun
- M.: Jloroc, 2017. - 272 c. - ISBN 978-5-98704-754-5. - Texcr: anexkrponssiii // DBC 'KoHcynpraHT cTryaeHTa': [caitr]. - URL:
http://www.studentlibrary.ru/book/ISBN9785987047545.html (nara o6pamenus: 15.04.2021). - Pexum gocrymna: no
HOJIIUCKE.

onosHUTEILHAA JUTEpPATYypa:

1. Cepepun E.C. Buoxumus: yueonuk / mop pen. E. C. Cepepuna. - 5-e u3g., ucnp. u ot - M.: I'90TAP-Menua, 2016. - 768 c.
- ISBN 978-5-9704-3762-9. - Tekcr: anexkrponnsiii // DBC "KoHcynbTranT crynenra’ : [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html (mara obpamenust: 15.04.2021). - Pexxum qoctyma: o HOAIICKE.

2. Kaparaesa, ®apuna XainnapoeHa. Cnekrpockonusi SIMP B oprannueckoii xumui: yueOGHoe nocodue / ®. X. Kaparaesa, B. B.
Knoukos. - Kazanb: Kazanckuii yausepeuter, 2013. - 21. . 1: O6mas teopus IMP. Xumuueckue casuru 'Hu 1°C. - 2013. -
129 c. - Tekcr: anextponnsiii. - URL: https://kpfu.ru/docs/F1780836038/NMR _spectroscopy_1_new.pdf (nara obpamienusi:
15.04.2021). - Pexxum foctyna: 1o Mnojfucke.

3. E¢pumos, C. B. IIpocTpaHcTBEHHOE CTpOEHHE OMOJIOTMUECKN aKTUBHBIX MENTHIOB B PACTBOPAX M B KOMIUIEKCE C MOJIEJIbHOM
MeMOpaHOM 10 JAaHHBIM IBYMEPHBIX MeTOJOB criekTpockonu IMP [Tekct: DneKTpoHHBIN pecypc]: aBTopedepar uccepTanuu
HA COWCKaHWE YIEHOH CTelleHH KaHAuaaTa (PU3UKO-MaTeMaTHIeCKuX HayK: crienanbHocTh 01.04.07 - Gusmka
KoHfIeHcTpoBaHHOro coctostHust / Edpumos Cepreit Bnagnmuposuu ; [Kad. o6, ¢uzuky, J1ad. IMP WH-ta ¢pusnku Kazas.
(ITpuBosk.) enep. yH-Ta] .- DIeKTpoHHbIE TeKcToBbIe naHHbIe (1 daiin: 1385 Koaiit) .- (Kazans, 2013). - 3aru. ¢ skpaHa. -
Bubmiorp.: c. 22-23 (16 Ha3B.) .- [JOKyMeHT sIBIsieTCs 9JIEKTPOHHOM Konuei opurrHana: IIpocTpaHCTBEHHOE CTpOSHHUE
OUOJIOTMYECKH aKTUBHBIX TIENTHIOB B PACTBOPAX U B KOMILIEKCE C MOJEIbHON MEMOPAHOM IO JAHHBIM JIBYMEPHBIX METOIOB
criekTpockonu SIMP: aBTopedepar auccepranmy Ha COUCKaHUE YIEHOH CTeleH! KaHanuAaTa (PU3HMKO-MaTeMaTHIeCKMX HayK:
criermasibHOCT 01.04.07 - dusnka koHaeHcupoBanHoro coctostHus/ Epumon Cepreii Bragnvuposny; [Kag. obmr. ¢pusmky,
JIa6. AMP Un-ta pusukn Kazan. (Ilpusomk.) penep. yu-tal.- Kazanp, 2013. - 23 c., Bki1. 0011.: ni1. - Ponnoaepxarens Hb
Kazanckoro I'Y. - URL: http://libweb.kpfu.ru/z3950/referat/2013-052.pdf (mata obpamennus: 15.04.2021). - Pexxum gocrymna:
OTKPBITHIH.

4. Ycaues, K. C. IIpocTpaHCTBEHHOE CTpOSHUE aMUJIOMIOTeHHBIX A} IENTUIOB M UX KOMILIEKCOB C MOJIEJIbHBIMUA MeMOpaHaMu
B pacTBOpax Merofgamu criekTpockormu AMP [TekcT: anekTpoHHBIN pecypc]: aBTopedepaT AUCcepTalui Ha COMCKaHUe YYEHOU
CTeNeHu KaHauaaTa (pu3MKo-MaTeMaTHnyecKux Hayk: cnetuaibHocTb 01.04.07 - pusrka KOHIEHCHPOBAHHOTO COCTOSIHUSA /
VcaueB Koncrantun Cepreesud; denep. roc. aBT. 00pa3oBar. yupexkaeHue Boiciil. mpod. oopasoBanus 'Kazan. (ITpusosk.)
denep. yu-1', [Kad. obu. pusuku, J1ad. AMP Un-ta pusuku]. - nexrponnsie qanusie (1 daiin: 1532 Ko6) .- (Kazans, 2013). -
3aru. ¢ akpana. - URL: http://libweb.kpfu.ru/z3950/referat/2013-194.pdf (nara obpamenus: 15.04.2021). - Pexum pocrymna:
OTKPBITBIN.

v
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

51.B.J]B.08.02 AodepHulii maznummbwlii pe30HAHC OUONO0UUECKUX
00BeKmMos

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 03.04.02 - dusuika

IIpocpuis noaroroBku: MennnuHckas pusnka

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

Crpanyna 13 u3 13.
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