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. HEJIU U 3AJAYHN JUCTIAITJIMHDBI:

I_[e.m,: IIoATOTOBKa MAaruCTpoOB K IMPOBECACHHWIO HAYYHBIX I/ICCJ'IC,HOBaHI/Iﬁ B 00JIaCTH XHMMH C
IMPUMEHCHUEM COBPEMCHHBIX I/IH(bOpMaI_[I/IOHHI)IX TEXHOJIOTHI A HOJYYCHHSA H O6pa6OTKI/I
JaHHBIX.

3agaum.

dbopMUpOBaHNE HABBIKOB IOMCKAa W aHajiW3a HAyyHOW HHQOpPMAIMH C IOMOIIbIO
COBPEMEHHBIX HAYKOMETPHUYECKUX 0a3 JaHHBIX;

(dbopMHpOBaHNE HABBIKOB MOMCKAa UH(GOPMAIIUU O BEIIECTBAX C IMOMOIIBI0 COBPEMEHHBIX
CIPAaBOYHBIX, CHIEKTPOCKOITMYECKUX U KpUCTALIOrpaduueckux 0a3 JaHHbIX;

OBJIaJieHHe crocobaMu OOpaOOTKM W aHajau3a I[OJIy4aeMbIX B XOJIe HCCIeIOBaHUI

(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX OKCIICPUMCHTAJIBHBIX JaHHBIX C IIPUMCHCHUEM COBPECMCHHOTI'O
MporpaMmMHOIo O66CH6‘16HH5{;

Il. MECTO JUCIUIIJINHBI B CTPYKTYPE AOIIOII BO

2.1. Yuebnas nucnuminaa «MHMOpMAMOHHBIE TEXHOJOTHH B XUMHUYECKUX HCCIEIOBAHUIX )
OTHOCHTCS K JIUCIMIIHHAM BapuaTHBHOM yacTh mpodeccronanbHoro 1uka (b1.B.08).

2.2. JIns m3ydeHHusl NaHHOW y4eOHOW NMCHUIUTMHBI HEOOXOIWMBI 3HAHUS, YMEHHS M HaBBIKH,
(dopMupyeMble IPEAIIECTBYIOIMMHU JTUCHUIUIMHAMU (Ha MpebIAyIleM YpOBHE 00pa3oBaHuUs B
OaxanaBpuaTe), a MIMEHHO:

«Matemaruka» (b1.0.10), «Mudopmaruka» (b1.0.21), «MHpopmMaTnka M BBIYUCIUTEIHHASL
texHuka» (b1.0.22), «OcHoBBI HayyHO-Hccaen0BaTenbekon aestensaoct» (b1.0.01),

«Pabora ¢ xumMHuyeckoi mTepaTypoit u nHpopmarmoHHsIi mouck» (b1.B.11).

2.3. TlepeueHp MOCHEAYIOUIMX YYEOHBIX IUCIMIUIMH, Ui KOTOPBIX HEOOXOJWMBI 3HAHUA,
YMEHHMSI U HaBbIKU, (OpMUpPYEMBIE JTaHHOW yUeOHOW JUCIMIIMHOMN:
«Hayuno-nccnenoBarenbckas pabota» (b2.B.03(H)), BBIITOJIHECHUS BBIITYCKHBIX
KBaJIM(DUKAIIMOHHBIX padoT U popMUpPOBaHUs TPOHECCHOHATBHBIX KOMIIETEHIIUH.

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

I[Tporniecc ocBoeHMs AMCLUUIUIMHBI HaMpaBiieH Ha (OPMUPOBAHHE KOMIIETEHINH (3JIEMEHTOB
cnenyromux komnerenuuit) B coorerctBun ¢ ®I'OC BO u AOIIOIT BO no ganHomy
Hanpasnenuio noocomosku 04.04.01 «Xumusay, npouns: HayYHO-MEXHOI02UYECKULL.

IlepeyeHb MIAHUPYEMBIX Pe3yJbLTATOB 00YUYEeHHUSsI M0 TUCIHUILJIMHE, COOTHECEHHBIX €
UHAMKATOPAMH JOCTHKEHHUS KOMIIECTCHIIMHI

Komnerennus NuaukaTopbl KOMIETEeHIMIA Pe3yabTaThl 00yyeHus
IK-2 HJIK pg-2.1 lpoBoaut nouck 3HATB: BO3MOKHOCTH
Crnioco0eH npoBOIUTH CHelralIn3upoBaHHON HCIIOJIb30BAHUS
NaTeHTHO-UH(POPMALMOHHBIE | HH(OpPMAIMK B TATEHTHO- COBPEMEHHOT0
WCCJIeIOBaHMS B BEIOpaHHOW | MH(GOPMAIIMOHHBIX 0a3ax MIPOTPAMMHOTO 00€CTICUCHUSI
o0JacTu XUMHUH U/ WU JAHHBIX TUIst 00paboTKH, aHAIIM3A U
CMEXHBIX HayK MIpe/ICTaBJICHUS pe3ylIbTaTOB
XUMHYECKHUX UCCIEA0BAaHNN
YMerb: NpUMEHSTh
COBPEMEHHBIE METO/IbI




MOMCKa, aHaJIn3a 1
00paboTKK MHPOPMALIUH JUIS
pelIeHUs XMMHYECKUX 3a7a4
B BBIOpaHHOW 00J1acTH
HCCIEN0BaHUN

Biaajgern:

HaBbIKaMU IOMCKA, aHAJIN3a
U CHCTEMaTH3alUN
aKTyaJIbHON HAy4HOU
JTUTEPATyphl, HABBIKAMU
UCIIOJIb30BaHUS
COBPEMEHHOTO
IPOrpaMMHOT0 0OecTieyeHus
TUTsE 00pabOTKH TaHHBIX
(U3UKO-XUMHYECKUX
METO/IOB HCCIIEIOBAHUS U
MPEJICTABICHUS TOJTYYEHHBIX
pe3yJIbTaToB




IV. COAIEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM IMCHUIIMHBI COCTABJISIET 2 3a4YeTHbIe eAUHMIbI, (2 4Yaca,
N3 Hux 36 yacoB — nmpakTU4eckas NOArOTOBKA
DopMa NPOMEKYTOUHOM aTTeCTALMHU: 3ayuem

4.1 CopepixaHue JUCHHUILINHBI, CTPYKTYPHMPOBAaHHOE 110 TEMaM, C YKa3aHHEeM BU/I0B YUeOHbIX 3aHATHI U OTBEJeHHOI0 HA HUX KOJINYeCcTBa
aKaJeMH4YeCKHX 4aCcoB

BKJIIOYAsl CAMOCTOSAITE/IbHYIO0 padoTy

Bunsbi yueOHoii padoThI,

00y4yaroImuxcsi, IPAKTHYECKYIO MIOATOTOBKY H

®
w TPYAOEMKOCTh
s E (B yacax)
£ 5 Dopmbl
@ S 2 TEKYIIEro
2 o T =
= 3] = KOHTPOJIsI
No 2 g g z KonTakTHasi padoTa npenogasareJis ¢ = yCmeBaeMocTH;
u/n Paznes nucuumiInHbI/ TEMA E o g g 0GyuaroIIMHCs E Sopua 5
=
© 3 = g v f_.‘ NPOMEKYTOYHO
A A =S o
E e g @ | i aTrecranun
) S s
= = Cemunapckne/ Q9 = (no cemecmpan)
g Texunn npaktudeckue/ | Koncyabranuu §
! aaboparopubie | + KCP+ KO &)
3aHATHA
1 2 3 4 5 6 7 8 9 10
1 Beenenue 2 2 0 2 0 0 0 VcrHast 6ecena
VYcrHas Oecena,
Pa6ora c coBpemeHHbIMU OHOIMOTpadUUECKUMU
2 2 |85 4 2 4 1,5 HpOBepKa Mpak-
0a3amMu JTaHHBIX
THYECKHUX PaboT
C60p 1 00paboTKa JAHHBIX PU3UKO-XUMUYECKHX VcrHas Gecena,
3 METOJIOB B XUMHUYECKUX uccieaopanusix (Y - 2 9 5 2 5 1 IpOBEpKa Mpak-
CHEKTPOCKOMUS, XPOMATO-MAaCC-CIIEKTPOMETPHS) THYECKHX paboT
4 [IporpamMmMHoe obecnieueHus AJisl yrpaBiIeHUs 2 185 4 2 4 1,5 VYcruas Gecena,




oubnmorpaduaeckoit nHGOpMaIHEH

MPOBEPKa MpaK-
THYECKHUX PabOT

[TporpamMMHOe obecrieueHue 1Sl XpaHCHHSI,

VcTHas Oecena,

00pabOTKHU M BU3YAITM3alUH TAHHBIX XUMHUYECKHUX 10 6 2 6 1 poBepKa Mpak-
OKCIIEPUMEHTOB THUYECKUX PabOT
Vcruas 6ecena,
CriocoObl yCIIOBHOTO OTOOPaXEHHUS XMMUYECKOTO
9 5 2 5 1 poBEpKa MpaK-
BElIEeCTBA.
THYECKHUX PabOT
CrpaBouHble, CLIEKTpaJIbHbIE U VerHas Gecena,
Kpuctaymorpadudeckue 6a3bl JaHHBIX U padboTa ¢ 8,5 4 2 4 15 IpOBepKa Mmpak-
HUMMU. TUYECKHUX padoT
o YcrHas Gecena
KonuuectBennsiit ananu3 ganueix [19M u [1OM BP Aa,
. 8 4 2 4 1 IpOBEpKa Mpak-
M300paKeHU HAHOPAa3MEPHBIX CUCTEM
TUYECKUX paboT
KavecTBeHHBIN ¥ KONMYECTBEHHBIN aHAIN3 YcrHas Oecena,
TUu(PaKIMOHHBIX TAHHBIX, IOTYyYaeMbIX C 8,5 4 2 4 1,5 IpoBepKa Mpak-
nomoripio [19 Mukpockonuu. THYECKUX PaboT
HToro yacon 72 36 18 36 10 3auer




4.2 T11aH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00yUYAIOIIUXCS MO0 JUCHUNIIHHE

CamocrosiTenpHas paboTa 00yJaronmxcs

Y4eOHO-METOAUUECKOE

C Cpoku 3arparel | OueHo4HOE obecrieueHue
emMecTp Hazpanue pa3gena, TemMbl . .
Bun camocrositenbHON paboThI BBITIOJIHE- | BPEMEHHU CPELCTBO CaMOCTOSITENIbHOM
HUS (gac.) paboThI

2 Pabota ¢ coBpeMeHHBIMU 1 YO, 113 -
oubmmorpadudeckumMu 6azamMu BrinonHeHne IpakTHYECKUX 3ajaHui
JTAHHBIX

2 C6op u o6paboTka 1 YO, I13 NeNe 1,2 B crimcke
HKCIEPUMEHTAIBHBIX JaHHBIX, . JIOTIOTHUTEIBHON

PaGora c siureparypoii. Beimonaenue
MOJIYYEHHBIX C HUCIIOIb30BAHHEM . JTUTEPaTyphI
MPAKTUYECKUX 3aJaHHH
METO]1a XpOMAaTO-Macc-
CIEKTPOMETPUU

2 [IporpammHuoe obecrieueHus st PaGora c nureparypoii. Beimonnenue 1 YO, I13  |Ne 4-7 B ciucke
yrpasieHus: oubnmorpadudeckoit MPaKTUYECKUX 3aJaHUM. HNepPUOANYECKUE
uHpopmanuen n3manust; Ne 11-12 B

CIIUCKE

«0a3bl TaHHBIX,
MH(pOPMaIMOHHO-
CIPaBOYHbBIE U
MIOMCKOBBIE CUCTEMBI»
pa3nena V.

2 [IporpamMmMHoe obecrieueHue st BrInonHenne npakTH4eCcKuX 3aJaHui 1 VO, I3  [NeNe 1-3 B cincke
XpaHeHus, 00pabOTKH U NEPUOANYECKHE
BU3YaJIM3alliH TAaHHBIX W3JIAHHS
XUMHUYECKHX IKCIIEPUMEHTOB

2 Crioco0bl yCIIOBHOTO OTOOpasKEHUs Ne 1 B cicke ocHOBHOM
XMMUYECKOT0 BelecTBa B (hopme JUTEpaTyphl
TEKCTOBOM CTPOKHU. J[ByMepHOE U | BpIMOIHEHNE MPaKTUYECKUX 3a1aHUMN. 1 VO, 113 |pa3znmena V.

TpexMepHOe OTOOpaKeHHE
XUMHUYECKON CTPYKTYPBHI.




CamocrosiTenbHas paboTa 00yJaronuxcst

VY4eOHO-METOIUUECKOE

C Cpoku 3arparel | OneHodHOE o0ecrnieueHue
eMecTp HazBanue pa3zzaena, TeMbl . .
Bun camocrositensHoM paboTh BBITOJIHE- | BpEeMEHU CPEJICTBO CaMOCTOSITENIbHOM
HUs (gac.) palboThI
2 Ne 3-9 B ciucke
CripaBouHbI€, CIEKTPAJIbHbIE «0a3bl TaHHBIX,
(AIMP, UK, macc) BrinosiHeHUEe MpaKTUYECKUX 3aaHUA 1 VO, II3 HHQOPMALHOHHO-
Kpuctamorpaduyeckue 6a3pl ’ CIpaBOYHBIC U
JTAHHBIX. MOMCKOBBIE CHCTEMBI»
paznena V.
2 K o BrinosniHeHUEe MpakKTUYECKUX 3aaHUMA 1 VO, 13 |Ne 2 B ciicke JIOII.
OJINYECTBEHHBIN aHAJIU3 JaHHbBIX
[15M u [15M BP uzo6paxenuit JITCpATYpRI
HaHOPA3MEPHBIX CUCTEM
2 KauecTBeHHBIN U KOJIMYECTBEHHBIN |BBINOIHEHNE IPAKTUYECKUX 3aJaHUN 1 YO, 13  [Ne 2 B ciiucke 1011
aHanu3 TU(GPaKIMOHHBIX JaHHBIX, JUTEpaTyphl
M0JIy4aeMbIX ¢ momoinpto 119
MUKPOCKOTIHH.
OO6muit 00beM CaMOCTOSTEILHONW PaObOTHI MO TUCIUTUIINHE (Yac) 8

YO —yctHbIl onpoc, 113 — npakTuueckoe 3aganue




4.3 Copnep:xaHnue y4eGHOro MaTepuaJia

Coz[ep)lcafme pa3xejioB U TeEM TUCHUITJIMHbI

1. BBexaenue.
Llenp 1 3aaum Kypca.

2. Paborta ¢ coBpeMeHHbIMHU O0uOIOrpaduuecKuMH 6a3aMu JaHHBIX

CoBpemenHble pedepaTHBHBIE 0a3bl KaK CPEACTBA MOMCKA M aHATIM3a HAYYHOU M Hay4YHO-
TexHn4eckoi nupopmarmu. O630p GyHKIMOHATBHBIX BO3MOKHOCTEH. OCHOBHBIE THITBI
MIOUCKOBBIX 3arpocoB. PaboTa ¢ caliTaMu U31aTeNbCTB HAYYHBIX KYpPHAIOB. MTHCTpYMEHTHI IS
CHCTEMaTH3alluy HAYYHOU JTUTEPATypHI.

3. COop u 00padoTKa IKCIEPUMEHTAIBLHBIX JAHHBIX, MOJY4YeHHbIX ¢ HCIO0JIb30BAHUEM
MEeTO0/Ja XpOMAaTO-MacCc-CEKTPOMETPHH

[IpumeHeHne XpoMaTO-Macc-CIIEKTPOMETPUYECKOTO aHAIN3a B PEIICHUU UCCIIE0BATEIbCKUX
3a71a4 B OOJIACTH KaTalMTHYECKUX peakiuid. OOpaboTKa 3KCIEPUMEHTAIBHBIX JaHHBIX IS
NOJTYYeHHs Ka4YeCTBEHHBIX U KOJMYECTBEHHBIX JAHHBIX O COCTaBE PEaKIMOHHOW cMecH. AHAIH3
BO3MOXHOCTeH mporpammuoro obecnedeHusi GCMS Solution (Shimadzu corp.). ITpuHnuns!
IUTAHUPOBAHMS JKCIIEPUMEHTOB C MPHUMEHEHHEM paccMaTpuUBaeMoro meronaa. Bo3mokHOCTH
KOMILIEKCHBIX UCCIIEAOBAHHH C €T0 NCIOJIb30BAHUEM.

4. IlporpammHoe obecniedeHus IS ynpasJjenus oudanorpadguyeckoii nngopmanuei

Cucrembl ympasienus: oudanorpaduueckumu 6asamu nanubix JabRef, EndNote, Mendeley,
Zotero. bubanorpadpuueckue menemkepsl JabRef, Mendeley, Zotero, kak cpeactBo cosmaHus
coOcTBeHHBIX OubOanorpapuueckux bJl. MHTerpamuss 3THX MNPOTPaMMHBIX TMPOAYKTOB C
OHJIAHOBBIMHU TIOMCKOBBIMHM CUCTEMAMH M KaTaJoraMu OHOIHOTEK.

5. IlporpammHoe obecriedeHue /UIsi XPaHEHHsI, 00PA0OTKM W BHU3YaJIH3alHH JAHHBIX
XHMHUYECKHX IKCIEPHUMEHTOB
[TporpammHOe oOecrieueH e i aHAIM3a ¥ BU3yalu3aluy HaydHbIxX naHabix Origin, LabPlot,
SciDavis, MS Excel, LibreOffice Calc u ux npumeHeHHE B XMMHYECKHX HCCIICIOBAHHSIX.
DieKkTpoHHBIE JTabopaTOpHbIE KypHAJBI, 0030p HEKOTOpPBIX peuieHuit: Open enventory, sciNote,
Chemotion ELN.

6. Cnoco0bl yCcJI0BHOTO 0TOOpaKeHNsl XHMHUYeCKOI0 BelecTBa

Crioco6b1 0TOOpa)keHUsI XUMUYECKUX BEIIECTB M UX NpuMeHeHHe. OJHOMepHOoe (CTPOUYHOE,
JUHEWHOEe) ONmUcaHue coeAuHeHui. Xumuueckue Gopmyisl. [lopsaok pasmelieHHs aTOMOB B
OpyTrTo- (dopMynax XUMHYECKMX BeIIeCTB Mo cucremMe Xwuwwuia. JIuHeilHble HOTalMH.
Perucrpanuonnble HOMEpa XMMHYECKHX BEIIECTB, MCIOJIb3yeMble B OOJIbIINX 0a3ax JaHHBIX.
CAS Registry Number: anroputm Hymepamuu XUMHYECKUX OOBEKTOB, (opMmaTr 3amuc.
JIuneitnsie HoTauuu SMILES. OcHoBHble npaBuia ¢popmynuposanus kona SMILES u cpencrtsa
ero renepupoBanus. VcnonszoBanue SMILES B undopmanmonHoM mnoucke. MexyHapoaHbIH
xumuyecknit uaentugukatop InChl. Obmee npencrasnenue o ¢popmare koaa InChl. ITonstue
00 InChIKey. Hcnonb3oBanue InChl u InChlKey B unpopmaimionHoMm mnowucke. J[BymepHoe
onucaHue coeuHeHn. Tumnsl cTpyKTypHBIX dopmyin (2D). MonekynsapHblil perakTop. ANIeT.
TpexmepHoe onucanue coenuHeHui. ['enepanns u Buszyann3zanus 3D CTpyKTyp.



7. CnpaBouHble, CIEKTPajJbHbIe U KpUCTAIOrpaduueckue 6a3bl JaHHBIX U padora ¢
HUMH

WNudopmannoHHO-TIONCKOBas cucteMa. bas3pl nanHbIX 1 uX TUNbl. CripaBoYHbIE 0a3bl TaHHBIX.
baza nanubix NIST Chemistry WebBook u pa6ora ¢ Heit. CripaBOuHHK 10 TEPMOXUMHYECKUM U
TEPMO(PHU3UYECKUM CBOMCTBAM BEIIECTB M HOHOB «TepMHUeCKHE KOHCTAHTHI BELIECTBY.
I'paduueckoe otobpaxkenue AMP-, MK-, macc-cnexktpoB. Kommiekc 6a3 manabsix RIO-DB
HannoHaabHOTO HMHCTUTYTa COBPEMEHHON WHAYCTpHAJIbHOW Hayku W TexHojoruu (AIST,
Snonus). Crnekrpockonmyeckue pecypcbl RIO-DB. Metonuka wu3BiedeHUs CHEKTPaIbHOM
unpopmanuu (SAIMP-, macc-, HMK-cmektpoB) u3 6a3el manHbix SDBS. ChemSpider kax
OHJIAHOBBINA IEHTP CTPYKTypHOU HH(popmanuu. baser manueix PubChem u ChemSynthesis.
CrpykTypa nouckoBoro 6iganka. Kpucramiorpadpuueckas nHGOpMaLns B OHIAHHOBBIX HAyYHBIX
xypHanax. OwnnaitHoBbie apxuBbl CIF-daiinos. Ilomck B 6azax mannsix COD u CCDC.
[TpuknaaHbie TpOrpaMMbl BU3YyaIM3alliu U aHanu3a uHpopmanuu, xpansmeiics B CIF-¢daiinax.
[Tpuembl paboTHI ¢ HUMU Ha PUMEpE MporpaMMel Mercury.

8. KoumnuectBenublii anaiau3 nanupix [I9M u [1I9M BP u3ob6paskennii HaHopa3MepHBIX
cucTeM

Pacuér KoIMYeCTBEHHBIX XapaKTEPUCTHK HAHOOOBEKTOB C MCIIOJIB30BAHMEM IPOTPAMMHOTO

oOecrieueHusT Pa3IMYHBIX KOMITAHUM.

[locTpoenue auarpaMMm pacrnpeieiaeHusi YacTHIL

HAHOCHCTEM I10 pa3Mepam.

9. KadvecTBeHHBIIl M KOJIMYeCTBeHHbII aHAIU3 TH(PPAKIHOHHBIX JAHHBIX, 0JTy4YaeMbIX
¢ nomoubio [19 Mukpockonuu.
JudpakuuonHsle nojrlyqaemble IS IIPOCBEUMBAIOIINX
3JIEKTPOHHBIX MHUKpockonoB. KauecTBeHHast uaeHTU(UKALUSA KOMIIOHEHTOB HAHOCUCTEM I10 MX
JU(PPaKIMOHHBIM KapTHHAM.

KapTHUHEI, HAaHOCHCTEM  Ha

4.3.1 TlepeyeHb CEMMHAPCKHUX, IPAKTHYECKUX 3aHATHH U JJA00PaATOPHBIX padoT

Ne Ne HaumeHoBaHMe CEMUHAPOB, Tpynoemkocts | Oueno | ®opmupye
n/ Pa3znena u tembl NPAKTHYCCKUX U (uac.) YHBbIE Mble
H J1a00paTOpPHBIX padoT Bcero | U3 HuX | CpeacT | KOMIETEH
4YacoB | MPaKTH Ba U
yeckasi (MHAUKATO
MOAroT pbl)
OBKA
1 2 3 4 5 6 7
1 | 2. Pabotac [Nowuck u aHanm3
COBPEMEHHBIMU “H(OPMAIMOHHBIX UCTOYHUK
oubanorpadu- 10 TeME HAYIHBIX 4 4 113 IK-2.1
YecKUMH 0azaMu HCCIEN0BAHUN
JTAHHBIX
2 | 3. Coop u oOpaboTka YcraHoBneHHE COCTaBa U
IKCIEPUMEHTATBLHBIX CTPOCHHSI KOMITOHEHTOB
JIAHHBIX, TOYYeHHBIX | PEaKIIMOHHOW CMecH Ha 5 5 m MK-2.1
C HCIIOJIb30BAHUEM OCHOBaHHH JIJAHHBIX XpOMAaTo-
METO/Ia XpOMATO-Macc- | Macc-CIIeKTPOMETPHUECKOTO
CIEKTPOMETPHH aHaym3a
3 | 4. IIporpamMmHOe [Ipumenenune
4 4 113 IK-2.1
o0ecrieyeHust JUIst Ooubnnorpaduieckoro
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JUTSL XpaHeHus1, 00pabOTKH U
BU3YyaJIM3alliH JIAHHBIX

3aJaHui (IpUMeEpBI

NpEaACTaBJICHBI B pa3gcjic

yIpaBIICHUS MeHepKkepa ZOtero mis
oubanorpaduyecKoi CHUCTEMAaTH3AIHH
uHpopManmen OoubnmorpaduuecKux AaHHBIX
Y TIOATOTOBKE HAYYHBIX
Ty OJTMKAIHi, OTYETOB U
KBATH(HUKAIMOHHBIX PabOT
4 | 5. [IporpamMmmHOe [IpumMeHeHne nporpaMMHBIX
obecreyenne I mpoaykToB LabPlot, SciDavis,
xpanenns, oopaborkn | LibreOffice Calc mis anammsa 5 3 K2 1
U BU3YaJTU3alin Y BU3YyaJIM3alluy HAYIHBIX
JAHHBIX XUMHYECKHX JAHHBIX B XUMUYECKUX
IKCTIIEPIMEHTOB HCCIICIOBAHUSX.
5 | 6. CriocoOs ycnoBHoro | JIuneitnbie HoTamuu: [Touck
OTOOpaKEHUS no kogam CASRN.
XUMHUYECKOro Cocrasnenne xona SMILES. 5 m3 K21
BCIICCTRBA. Busyanusanysi MOJEKYISIPHBIX
CTPYKTYp M T€HEPUPOBaHHE
kozoB InChl u InChIKey.
6 | 7. CnpaBouHkbIe, [IpakTudaeckas padora B
CHEKTpaJbHbBIE U CTpaBOYHBIX 0a3ax AaHHBIX, a
KpucTtayuiorpadudeckn | Takxke B 6azax SJAMP, UK- 4
13 IK-2.1
¢ 0a3bl TaHHBIX U cnexkrpockonuu u PCA.
paboTta c HUMH. Pabora c cif-daitnamu B
Mercury.
7 8. KonnuecTBeHHBII KonuyecTBeHHbIH aHaIN3
aHanu3 naHueix [1OM nagaeix [1OM u [1OM BP
u [15M BP M300paKCHUI HAHOCUCTEM 4 113 [K-2.1
n300pakeHUH
HAHOCHCTEM
8 | 9. KauecTBeHHbIl U KadectBennslii u
KOJINYECTBEHHBII KOJINYECTBEHHBIN aHaJU3
aHam3 TU(PaKIMOHHBIX TaHHBIX,
TG PAKITHOHHBIX MOJy4aeMbIX ¢ moMolibio 110 4 113 [1IK-2.1
JIAHHBIX, TOTy9aeMbIX | MUKPOCKOIIWH.
¢ nomosio [19
MUKPOCKOITHH.
4.3.2. llepevyeHb TeM (BOMPOCOB), BLIHOCHMbBIX HA CAMOCTOAITE/ILHOE U3yYEeHHE B
pPaMKax caMOCTOATeIbHOU padoThl CTY/AEHTOB
Ne Tema 3aganue Dopmupyemas HNIAK
n/H KOMIIETEHIIHS
1 2 3 4 5
1 | Coop u obpabotka Pabota ¢ nmuteparypoii. [K-2 [K-2.1
IKCIEPUMEHTAIILHBIX JaHHBIX, | BBIMOTHEHUE MPAKTUYECKUX
TIOJYYEeHHBIX C 3ajaHui (TPUMEpHI
MCIIOJIb30BaHUEM METOa MPeICTaBJICHBI B pa3zese
xpomaro-macc-ciekrpomerpun | VIII)
2 | IIporpamMMHoOe obecrieueHme PaGota ¢ nmuteparypoii. [K-2 IK-2.1
JUISL yIIpaBJICHUS BrinonHeHne npakTHYECKUX
oubnmorpaduyeckon 3a/laHuil (puUMepsl
uHpopMaIuen MpeJICTaBJICHBI B pasjiele
VIII)
3 | [IporpammMHoOe obecrieueHme Brimonnenne npaktuueckux | [1K-2 [K-2.1
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XUMHUYECKHX IKCIIEPHMEHTOB VIII)
Crioco0bI YCII0BHOIO IK-2 IK-2.1
OTOOpaKeHHUS XHMHYECKOTO [ToaroroBka K MpaKTHYECKIM
BeIlIecTBa B ()OpMeE TEKCTOBOH | 3aHATHIM: OBTOPEHHE
cTpoku. [IBymepHoe u MPONJIEHHOT0 MaTepuaa;
TPEXMEPHOE OTOOpaAKECHUE pabota ¢ IuTepaTypoi.
XUMHAYECKOH CTPYKTYPHI.
[MoaroroBka k npaktuueckum | [1K-2 [K-2.1
3aHATHSAM: TIOBTOPEHHUE
CripaBo4HBIe, CTIEKTPATbHbIE MIPONICHHOTO MaTepHaa,
(SIMP, UK, macc) u pabota 60azamu gaHHBIX (11.3-9
Kpucramuiorpadudeckue 6a3bl B «T) 0a3bl TaHHBIX,
JTAHHBIX. rH(OPMAITMOHHO-
CTIpaBOYHBIE U TIOUCKOBEIE
CHCTEMBL»).
KonuuecTBeHHbll aHanm3 BrinosnHeHue mpakTUYECKUX IK-2 IK-2.1
na"gaeix [1OM u [1OM BP 3amaHuil (MpuMepsI
n300paXeHUH HAHOPAa3MEPHBIX | MPEJCTABIICHBI B pa3Jielie
CHUCTEM VIII)
KauecTBeHHsbIi 1 Brmonuenne mpaktraeckux | [1K-2 [K-2.1
KOJIMYECTBEHHBIN aHAIU3 3ajiaHuil (MpUMepsl
TUGPAKITMOHHBIX TAHHBIX, MPEACTABJIEHBI B pa3eiie
HOJTy4aeMBbIX ¢ oMok 119 VIII)
MHUKPOCKOITHH.

4.4 MeToau4ecKue yKa3aHusl 0 OPraHU3alMU CAMOCTOSITeILHOH padoThI CTY/IEeHTOB

CamocrosTenbHas paboTa CTYIEHTOB, CBs3aHHAas C 3aKPEIJICHUEM TEOPETUYECKOro
Marepuaja B BHJE MOJITOTOBKH H/WJIM BBIMOJHEHUS NPAKTUYECKUX 3aJaHHUN, MPOBOIUTCS BO
BHEAYZAUTOPHOE BPEMS.

OpraHu3anus caMOCTOSATENbHOW pabOThl CTyJIEHTa IMpeJCTaBleHa B METOJUYECKUX
PEKOMEHJALMAX [0 OpraHU3alMM CaMOCTOSITENIbHONM paboThl CTYyJAEHTa, MOATOTOBIEHHBIX
npernoiaBaTensiMu Kadeapol.

4.5 TlpuMepHasi TEeMATHKA KYypPCOBBIX padoT (IIP0eKTOB) (npu Hanuuuu)

HET
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V. YHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACIATITAHBI (MOLYJIST)

a) mepevyeHb JUTepPaTypbl

OCHOBHAasI JIUTEPaTypa

1.

Benenune B undopmanmonnsiii mouck [Teker] : mHayunoe u3ganue / K. J[. Mannunr, I1.
Parxasan, X. llltotue ; nep. ¢ aura. [. A. Ko, - M. : Bunesamc, 2014. - 520 c. ; 24
cMm. - bubmumorp.: c. 473-505. - ISBN 978-5-8459-1623-5 : 1394.80 p.+

AOMOJTHUTEJIbHAA JIUTEPATYypa

1.

Nudopmaruka n napopmanuonusie TexHogoruu [Tekct] : ydue6. mocodue / pen. 0. .
Pomanoga. - 5-e uz ., ucrp. u goi. - M. : Okcemo, 2011. - 794 ¢. : ISBN 978-5-699-35357-
6.+

. BBenenme B HanorexHonormio [Tekcr] = Nano technology : nayunoe w3manume / H.

KoGasicu ; Ilep. ¢ sm. A. B. XauosHa mox pexn. JI. H. IlarpukeeBa. - M. : bunowm.
Jlaboparopus 3HanwmiA, 2005. - 135 c. : ui. ; 21 cm. - (Hanorexuomorus). - ISBN 5-94774-

218-7. "

0) nepuogUYecKHe U3TAHUSA (NPU HeoOXO00UMOCmU)

1.

K.A. Badiola, C. Bird, W.S. Brocklesby, J. Casson, R.T. Chapman, S.J. Coles, et al.,
Experiences with a researcher-centric ELN, Chem. Sci. 6 (2015) 1614-1629.
D0i:10.1039/c45c02128b. [a5ekTpoHHBIN pecypc: OTKPBITBINA JOCTYII |

P. Tremouilhac, A. Nguyen, Y.C. Huang, S. Kotov, D.S. Liitjohann, F. Hiibsch, et al.,
Chemotion ELN: An Open Source electronic lab notebook for chemists in academia, J.
Cheminform. 9 (2017) 1-23. D0i:10.1186/s13321-017-0240-0. [>neKTpOHHBIN pecypc:
OTKPBITBIN AOCTYI |

S. Kanza, C. Willoughby, N. Gibbins, R. Whitby, J.G. Frey, J. Erjavec, et al., Electronic
lab notebooks: can they replace paper?, J. Cheminform. 9 (2017) 1-15. DOL:
10.1186/s13321-017-0221-3. [3neKTPOHHBIIT pecypc: OTKPBITHIN JOCTYII]

JM. Moran, A. Santillan-Garcia, 1. Herrera-Peco. SCRUTATIOmM: how to detect
retracted literature included in systematics reviews and metaanalysis using SCOPUS©
and ZOTERO®©, Gaceta Sanitaria 36 (2020) 64-661. DOI: 10.1016/j.gaceta.2020.06.012.
[JIEKTPOHHBIN peCcypc: OTKPBITHIA JOCTYII |

T. Digby. Developing a Minimalist Multilingual Full-text Digital Library Solution for
Disconnected Remote Library Partners. Information Technology and Libraries 4 (2021)
1-9. DOI: 10.6017/ital.v40i4.13319 [351eKTpOHHBIN pecypc: OTKPBITINA JOCTYII]

Chen P-Y, Hayes E, Lariviére V, Sugimoto CR Social reference managers and their
users: A survey of demographics and ideologies. PLoS ONE 13 (2018) e0198033. DOI:
10.1371/journal.pone.0198033 [37eKTPOHHBIIH pecypc: OTKPBITHIH JOCTYII]

J. Kratochvil. Comparison of the Accuracy of Bibliographical References Generated for
Medical Citation Styles by EndNote, Mendeley, RefWorks and Zotero. The Journal of
Academic Librarianship 43 (2017) 57-66. DOIl: 10.1016/j.acalib.2016.09.001
[pnexTpoHHBII pecypc: OTKPBITHIN TOCTYI].

L.Waltman. A review of the literature on citation impact indicators, Journal of
Informetrics 10 (2016) 365-391 DOI: 10.1016/ 10.1016/j.j0i.2016.02.007 [3mekTpOHHBII
pecypc: OTKPBITHII JOCTYTI].
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9. A. Aghaei Chadegani, H. Salehi, M. Md Yunus, H. Farhadi, M. Fooladi, M. Farhadi, N.
Ale Ebrahim.A comparison between two main academic literature collections: Web of
science and Scopus databases, Asian Social Science 9 (2013) 18-26. DOI:
10.5539/ass.vIn5p18 [aneKTpOHHBII pecypc: OTKPBITBIN TOCTYI].

10. S. Alonso, F.J. Cabrerizo, E. Herrera-Viedma, F.Herrera.H-Index: A review focused in
its variants, computation and standardization for different scientific fields, Journal of
Informetrics 3 (2009) 273-289 DOI: 10.1016/}.j0i.2009.04.001 [s;eKTpoHHBII pecypc:

OTKPBITBIH JOCTYII].
B) CIIMCOK aBTOPCKUX METOAMYECKUX Pa3padoToK:
6 DUOC UT'Y pasmewenvl memoouuecKkue YKA3aHus K OpeaHUu3ayuu camocmosmenbHou

pabomor cmyoenmos (https://educa.isu.ru/course/view.php?id=46437)
r) 0a3bl JaHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMbI

1. Elibrary.ru - xpymueiimuii poccuiickuii nH(OOPMAIIMOHHO-aHATUTHYCCKHI TOpTall B
00JacTu HayKH, TEXHOJIOTUH, MEIULIMHBI U 00pa30BaHUs, COJIEpKalINil pedepaThbl U MOJIHbIE
TEKCTHI OoJiee 38 MITH HAyYHBIX MyOJIMKAIIMI 1 TATEHTOB.

2. Scopus.com - pedeparuBHas 0a3za JaHHBIX PEIICH3UPYEMON HAYYHOU JTUTEPATypPHI,
coJiepskalias JaHHble 0K0JI0 78 MJIH myOnukanuii, okosno 10 MiiH gokIa10B KoHpepeHumii u 44
MJTH [1aTE€HTOB.

3. https://webbook.nist.gov/chemistry/ - o6mupHas 6a3a JaHHBIX CO CBOEH ITOUCKOBOM
cuctemoit. Coiep>KUT CIIPABOYHHK MO (PU3HMUECKUM U TEPMOJAMHAMUYECKUM CBOMCTBAM
OpPraHMYECKUX ¥ HEOPTaHMUECKUX COCTUHEHHIA.

4. http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html — 6a3a nanHbIx
"Tepmuueckue KOHCTaHTHI BemecTB". COMEPKUT CIIPABOYHHUK 10 (PU3HUYECKUM U
TEPMOJIMHAMHYECKUM CBOMCTBAM OPTaHUYECKUX U HEOPTaHMYECKUX COCAMHEHUI.

5. https://pubchem.ncbi.nlm.nih.gov/ - o6mpHast 6a3a maHHBIX, co3nanHas HarponansHoM
MeauiHckon oubnmorekoit CIIIA, co cBoel mMOoUCKOBOM cUCTEMOM (B TOM YHCIIE U TIO
CTPYKTYpE).

6. https://www.chemsynthesis.com/ - 6ubarorpaduveckas 6asa qaHHBIX, OOOTAIIICHHAS
XUMHUYECKHUMHU CTPYKTYPaMH, C BO3SMOXXHOCTBIO CTPYKTYPHOT'O TIOMCKA.

7. http://www.chemspider.com/ - 6ecrutaTHast 6a3a TaHHBIX, B KOTOPOM COOpaHbI CBEICHHS O
cBoiicTBax 6osee 29 MUUIMOHOB XUMUYECKHX BEIIECTB, IJIABHBIM 00pa30M, OpraHUYECKUX.

8. https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi — cnektpanbHas 6a3a JaHHBIX.

9. http://lwww.crystallography.net/cod/ wmu https://www.ccdc.cam.ac.uk/structures/ -
KpucTajiorpaduueckre 6a3pl JaHHBIX.

10. https://www.limswiki.org

JlanHbIii pecypc npeacTaBiser coooi 0a3y TaHHBIX TEXHUYECKUM PEIICHUSM IS
OpraHu3aIiK TEKTPOHHBIX Ja0OPATOPHBIX )KYPHAIOB

11. https://www.mendeley.com

Jlannslit pecypc npeacTtanisieT co0oil BeO-cTpaHUIly, TOCBAUICHHYIO MOMYISIPHOMY
MeHeKepy oubnanorpaduueckux nanueix Mendeley.

12. www.zotero.org. [laHHBII pecypc MpeacTaBiIsIeT OO0 BeO-CTpaHHUILy, TOCBSIIIEHHYIO
MOMYJISIPHOMY MEHeKepy Onbnuorpapuueckux JaHHbIX Zotero.

(nepeuensb pecypcos UHGoOpMayuoHHO-meleKOMMYHUKayuouHou cemu "Humepuem" (Oanee -
cemv "Humepnem"), Heobx00umuix 0151 0C80€HUsL OUCYUNIUHBL (MOOY/I5))
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VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOE 000py/10BaAHNE:

[lomemenuss s TpOBENEHUS  JEKUMOHHBIX M TMPAKTUYECKUX  3aHATHUH,
YKOMILUIEKTOBaHHBIC HEOOXOIMMBIM 000PYJIOBaHHEM, & HMEHHO:
- aynuropuu (ayn. S5, 6, 402, 426, 423, 303), ocHalCHHBIC MYJIbTUMEIUHHBIMU CPEACTBAMH,
JUISL TIPOBEJICHUSI ayJUTOPHBIX W MPAKTHYECKHUX 3aHSATUH: 000PYHAOBAaHBI MYJIbTHMEIUWHBIMU
MPOEKTOPAMH, HACTCHHBIMH 3KpaHaMHt, HOYTOYKaMU U TIEPCOHATbHBIMI KOMITBIOTEPaMHU.
- KOMITBIOTEPHBIM Kiacc Kadenpsl (u3mdeckod u koutomgHou xumuu (aya. 303). OOmiee
KOJIMYECTBO €IUHUI] BBIYUCIUTEIbHON TEXHUKU — 4.
- KOMIIBIOTEPHBIN Kjacc XUMHuUeckoro dakynbpTeTa (ayn. 335). OOmiee KOJIMYECTBO EIUHUIL
BBIYMCIUTENbHON TeXHUKH — 11 mT. IMeeTcs okaibHas ceTh M BBIXO B CeTh «HTEepHETY.

6.2. IlporpammHoe obecnieyeHue

GCMS Solution (Shimadzu corp., kayecTBEHHBIH W KOJMYECTBEHHBIM aHaIN3 Macc-
cnektpoB). «CxanupoBanue» (OKb «CrekTp», kauecTBEHHBIN U KOJIHMYECTBEHHBINH aHamu3 Y -
cnektpoB). [Iporpamma g Buzyanuzanuu 3D kpucrannudeckux cTpykTyp Mercury. Zotero —
nporpaMMa C OTKPBITBIM HCXOJHBIM KOJOM, IO3BOJISIFOIIAsl COOMpATh IUTAThl C yKa3aHUEM
HCTOYHUKOB, coXpaHsaTh PDF-10KkymMeHTbI, BEO-CTpaHU1IbI

6.3. Texunuyeckue M JIeKTPOHHbIE CPeACTBA 00yYeHUsI

VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B npouecce m3zydenus nucumiianHbl «HQOpPMallMOHHBIE TEXHOJIOIMH B XUMHUYECKUX
MCCJIEIOBAHMSIX» YUTAIOTCA JIEKIIUH, IPOBOJATCS IPAKTUUECKHUE 3aHATHS, HA KOTOPBIX IMPOBOJAT
BBITNIOJIHEHHUE NTPAKTUYECKUX 3aJaHUM.

Axmusenvie ¢popmbl 00yuenus. Ha npakTUUECKUX 3aHATHUIX, KOTOPbIE COCTABIISIIOT OKOJIO
JIBYX TPETEeH OT KOHTAKTHOM pabOThl, KaX/IbIi CTYIEHT CaMOCTOSITEIILHO BBIMOJIHSET 33/1aHNs Ha
pa3IuYHbIE TEMbI, YYacCTBYET B JIUCKYCCHOHHOM pa300pe KOHKPETHBIX cuTyauui. Takod Buj
OpraHu3aly OO0y4YeHHUs] CIOCOOCTBYET 3aKpPEIJICHHIO MPAKTHUYECKUX HABBIKOB IPUMEHEHUs
Pa3IUYHBIX UHPOPMAIIMOHHBIX MHCTPYMEHTOB U IIPOrPaMMHOT0 oOecriedeHusl Ui MOIYy4eHUs U
00pabOTKH TEOPETUUECKOM U IKCIIEPUMEHTAIIbHOW XUMUYECKOH MH(OpMAIIIH.
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VII1.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
INPOMEXYTOYHOU ATTECTALIUA

8.1. Onenounsie matepuaisl (OM):

OneHouHble MaTepuajbl TEKYIIEro KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBHU C
[TonoxenneM o OaTbHO-PEHTHHIOBOM cHUCTeMe YHUBepcuTeTra. HasHaueHHe OLEHOYHBIX
MaTepHaJIOB TEKYILEro KOHTPOJIS - BBIABUThH Yy 00y4arOIIUXCsl CQOPMHUPOBAHHOCTh KOMIIETEHIIUU
cornacHo unaukaropy I1K 2.1.

MartepuaJbl /15l IPOBeJAeHUS TEKYIEro U MPOMe;KyTOYHOr0 KOHTPOJIsI 3SHAHUM
CTYAEHTOB:

KoMnerenuun
Ne Bua konTpoJs KonTposmpyemblie TeMbl (pa3aeJibl) (KOMIIOHEHTDI),
n/H KOTOpBbIe
KOHTPOJINPYIOTCH
1 2 3 4
Brinonnenue PaGora ¢ coBpemeHHBIMU K 2
1 | npakruueckux oubnuorpaduueckumu 6azaMu
3ananuil. YO. JTAHHBIX.
BeimonaeHne Co6op 1 06paboTka IIK 2
PAKTUYECKUX AKCIIEPUMEHTAJIbHBIX JIaHHBIX,
2 | sajmanmii. YO. IIOJIyYEHHBIX C HCIIOJIb30BAHUEM
METOJ1a XpOMAaTo-Macc-
CIEKTPOMETPHUH
Brimmonnenue [IporpammHuoe obGecrieueHus Iist [IK 2
3 | mpakTHueckux yrpasieHus: Ondnmorpadudeckoit
3ananui. YO. uHpopmanuei
Brimonnenue [TporpamMmMHoOe obecrieueHue Jist K 2
4 | HPAaKTHYECKHX XpaHeHus, 00paboTKH U
3ananuil. YO. BU3yaJIN3alMU JAHHBIX XUMUYECKUX
HKCIIEPUMEHTOB
Brimonnenue CniocoObl yCIIOBHOTO OTOOpaskeHuUs K 2
S | mpaKTHUYecKHX XMMHUYECKOTO BEIIECTBA.
3ananuil. YO.
Beinonuenue CrnipaBouHBbI€E, CIIEKTPAJILHBIE U I[IK 2
6 | mpaxTuecknx KpucTayiorpaduueckue 6a3bl JaHHBIX
3amanui. YO. U paboTa ¢ HUMH.
Brimmoanenne KonnuecTBeHHBIN aHAIN3 JAaHHEIX TIK 2
7 | mpakTHUYeCKHX [1OM u I[1OM BP uzobpaxenuit
3amannii. YO. HAaHOPA3MEPHBIX CUCTEM.
Beinonnenue KauecTBEeHHBIN U KOJIMYECTBEHHBIN K 2
g | MPaKTHYCCKUX 3a[aHMUN. | aHATH3 TU(PPAKINOHHBIX TaHHBIX,
YO. M0JIy4aeMsIX ¢ nmomouisro [19
MUKPOCKOIIHH.
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PUMEPHI IPAKTUYECKHNX 3AJIAHUIA

Ipaxmuyeckoe 3a0anue Nel. Paboma c cogpemenuvimu bubnuozpaguyeckumu dazamu OaHHbIX
B cucreme elibrary.ru naiitu 20 caMbIX TUTHPYEMBIX cTaTei 3a nocnenaue 10 et (mo
KJIIOYEBBIM CJIOBaM YKa3aHHOM TEMAaTHUKH).

Ipaxmuuecroe 3a0anue No2. Coop u 06padbomra OaHHbIX PUIUKO-XUMULECKUX MEeMOO08 8
Xumuueckux uccie0osanusx (Y @-cnekmpockonus, Xpomamo-macc-cneKmpomempust)
Hcnonb3ys HaOOp Mpe0CTaBICHHBIX MPEIoIaBaTe/IeM XpOMAaTOrpaMM B IIPOrpaMme

Shimadzu Postrun Analysis, mocTpouTh KaTMOPOBOYHBIC KPUBBIE ISl OIIPEIEIISIEMOTO
KOMITOHCHTA PEaKIIMOHHOW CMECH C UCIOJb30BAaHUEM METOJIa BHYTPEHHETO CTaH1apTa

Ipaxmuueckoe 3a0anue No3. Ilpoepammuoe obecneyenus 01 ynpasienus oubiuoepagpuuecko
ungopmayue
Ycranosus 10 Zotero u ucnonps3ys Ha0Op MPEJOCTaBICHHBIX MPETIOAABATENIEM H
COOCTBEHHBIX HAYYHBIX HCTOYHHKOB WH(POPMAIINH, CO3aTh JHYHYI0 OMOINOTEKY CCHUIOK Ha
WCTOYHUKH, 3aTEM IOJTOTOBUTH UTOTOBBIN CITUCOK JINTEPATYPHI C PA3TMIHBIME CTUIISIMHU
utupoBanus B fokymenTe Word wiun LibreOffice. OcBouTh BO3MOKHOCTH 110 CHHXPOHU3AIIUU
(aiinoB u o01ayHbIe CEPBUCHI AJI1 UHAUBUAYAIbHON paOOTHI.

Ipaxkmuueckoe 3a0anue Ned. [Ipocpammnoe obecneuenue 0 Xxpanenus, 0opabomxu u
BU3YANUZAYUU OAHHBIX XUMUYECKUX IKCNePUMEHNO8
Hcnonb3yst HabOp Mpe1oCTaBICHHBIX MpenoaaBaTesieM Ha0OPOB TaHHBIX, BBIMOJIHUTH UX
00paboTtky, ucnons3ys [10 SciDAVis u Fityk

Ilpakmuueckoe 3a0anue NeS. Cnocobul ycio6Ho20 0mooOpaMCeHus XUMU4ecko20 eujecmad.
BeinonHuTe cieayromye 3aiaHus ¥ opopMUTE B BHIIE OTYETa, COXpaHHB B popmate pdf:
1. CocraBbre CAS-HOMED, UCTTIONTB3YS TUGPHI U3 JaThl CBOETO POXKIACHHUS, H OCYIIICCTBHUTE T10
HEMY TTOMCK BEIIECTBA.
2. Ocymiecteute nouck CASRN (8 Common Chemistry) mis ciienyronmx BemecTs:
IIUKJIOT€KCAHOJI, TOJYOJI, H30MPOIIAaHO, YKCYCHast KuciaoTa, okcua tutana (1V).
3. Haitnure «ceptudukar 6e3omacHocTn MaTepuainay (material safety data sheet, MSDS) nist
ATHX BemecTB, ucronb3ys nXx CASRN B monckoBuKe.
4. He mpuberasi K TOMOIIU CIIEIUABHBIX MTporpamm chopmupyiite koasl SMILES mnst kaxmoro
U3 YKa3aHHBIX HIDKE BEIIECTB.

K Ban, n.j “j
fﬁm})\l/\wf .-'/J\H.-"'-ﬁ\|.-_:.‘-"""ﬁ“"x,-"'f /H\;f" HWCI B: J\'Jf Hu/hﬂvﬁ.
aj

b)
5. Ha caitre https://pubchem.nchi.nlm.nih.gov/ ¢ nomorsro anmera PubChem Sketcher
HapUCYHTe CTPYKTYpHBIE PopMyIibl U creHepupyiite ux koasl SMILES u InChlKey st

<l dy

cnenyromux coequHennii: Aueros; Tomyon; M3oamunanerat; Mupuen; Jlumonen; Menrou;
['epannosn. B TekcT oT4yera BCTaBbTE CKPUHIIOTHI C caiiTa (¢ HApUCOBAHHBIMU BaMH

CTPYKTYPaMHu).
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Ipakmuueckoe 3adanue Ne6. Cnpagounvle, cnekmpanivHvle u Kpucmaiiozpaguieckue 6azvl
OAHHBIX U pabOMA ¢ HUMU.

Beinonaute cienyromye 3a1aHus ¥ opOpMUTE B BHJIE OTYETa, COXpaHHUB B popmate pdf:
1. ITpoBeauTE MOMCK MUHUMYM B TPEX pa3HbIX 0a3ax JaHHBIX U HAMJUTE TEMIIEpaTypbl
IIJIaBJICHUS U KUIIEHMs, a Tak ke ux K-, macc-, u SIMP-criekTpbl 11 cineayommux CoeMHEHUM:
n3zoamuioBblid cnupt; N,N-metnndennnamun; dpenondranens.
2. IIpoBeauTe MOUCK B 6a3e NaHHBIX (CaMU JOTaIaliTeCh B KaKOM) M MPEICTABbTE CChUIKY Ha
yOIMKAIUIO C METOAMKONW CUHTE3a BOT TAKOI'O COETUHEHUS:

Q\/\(\
3.0cy1IecTBUTE MOUCK CTPYKTYPHI 1O (parMeHTy MOJICKYJIbl BEIIECTBA, U3YUYCHHEM CBONCTB
KoToporo Bbl 3aHuMaerech B BKP, B ctpykTypHOii 6a3e nanubix CCDC
(https://www.ccdc.cam.ac.uk/structures/). Ycranosute nporpammy Mercury (cchiika st
ckaumBanus: https://www.ccdc.cam.ac.uk/Community/csd-community/freemercury/).
BeimonHuTe crieayromne 3a1anus 1 opopMUTE B BHJIE OTYETa, COXpaHuB B popmate pdf:
a) Kakue Tunsl aTOMOB ecTh (MMEETCsI BBUAY COPT, T.€. aTOMbI KAKUX 3JIEMEHTOB).
0) 3meppTe Bce IIMHBI CBSA3EH MEXAY pa3HOCOPTHBIMH aToMaMH (3a UCKITtoueHueM cBsizei C-
H).

B) M3MephTe Bee YIIibl, COACPIKAIIKIE CBSA3U C PA3HOCOPTHBIMU aTOMaMHU (32 HCKITIOYCHUEM
yIJIOB, 00pa30BaHHBIX XOTsI ObI O/IHOM CBsi3bI0 C-H).

Ilpakmuyeckoe 3adanue Nel. Konuuecmeennwiii ananuz oannwix [I9M u [IDM BP uzobpasicenuil
HAHOPA3MEPHBIX CUCTEM.
ITpoBecTy KOIMUYECTBEHHBIN aHAJIN3 JAaHHBIX BBIJAHHBIX NpenoaasareneM [1OM
n300pakeHNH peatbHbIX HAHOPA3MEPHBIX CHCTEM.

IIpakmuyeckoe 3adanue Ne8. Kauecmeenuwviti u KoruuecmseHHvll aHaau3 OUQpaKyuoHHbIx
OAQHHbBIX, NOYUAEMbIX ¢ nomowbio 110 mukpockonuu.
IIpoBecTH Ka4yeCTBEHHBIN U KOJIMYECTBEHHBINM aHAIN3 BBIJAHHBIX IIPENOAABATEIIEM
JU(PPaKIMOHHBIX TaHHBIX, IOTy4aeMbIX ¢ moMoIkko [13 Mukpockonuu.
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BOITPOCHI JIA YCTHOT' O OITPOCA

Bonpocul ona YO Ne 1. Paboma ¢ cogpemennvimu bubauozpaguueckumu 6azamu OaHHbIX

1.

3.

OcCHOBHBIE NPHUHLUIBI MOMCKAa HAy4YHOM HH(OpPMAUM B POCCHUMCKUX U 3apyOeKHBIX
pedepaTuBHBIX 06a3ax TaHHBIX.

Ananm3 coOpaHHOM HAaydYHOM M HAayYHO-TEXHHYECKOH HWHPOPMALUU C TOMOIIBIO
MHCTPYMEHTOB, pEaIM3yeMbIX Ha 0a3e KOHKPETHOW IOMCKOBOM WM pedepaTHBHON
1aT(OPMBI.

[Touick u aHanM3 HAyYHOU JIMTEpPATyphl HA CAWTax U3AaTEIbCTB HAYYHbBIX KYypPHAJIOB.

Bonpocwt onsa YO Ne 2. Coop u obpabomka 3xcnepumenmaibHblX OAHHbIX, HOJYYEHHbIX C

1.

UCNONb308AHUEM MEMOOd xXpomanmo-macc-CneKkmpomempuu.

HonyquHe JaHHBIX O Ka4YCCTBCHHOM COCTAaBC CMCECHU OPraHUYCCKHUX COGI[I/IHCHI/II;'I Ha
OCHOBAHMHU aHAJIM3a XPOMATO-Macc-CHEKTpOB B mporpammuoMm makere GCMS Solution
(Shimadzu corp.);

[locTtpoenrne KanMOPOBOYHBIX  3aBUCUMOCTEH Il  0OECHEUeHHMs]  BO3MOXKHOCTH
KOJMYECTBEHHOTO AaHAJIM3a PEaKIMOHHBIX CMECeH OpraHM4ecKUX COCIUHEHUH C
UCIIOJIb30BAaHUEM XpOMaTO-Macc-CIeKTpoB B mporpaMmHoM makere GCMS Solution
(Shimadzu corp.);

[TonydeHne MaHHBIX O KOJIMYECTBEHHOM COCTaBE CMECH OPraHWYeCKHX COCJMHEHHH Ha
OCHOBAHMHU aHAJIM3a XpOMAaTO-Macc-CHEKTpoB B mporpammHoM mnakere GCMS Solution
(Shimadzu corp.).

Bonpocul ona YO Ne3. [Ipoepammnoe obecneuenus 05 ynpasieHus oubiuospaguyecko

1.

ungopmayueu

Hayunble myOnukanuu. TUnbl nme4aTHBIX Hay4yHBIX M3JaHud. [lepBUuHBIE U BTOpUYHBIE
UCTOYHUKM HayyHOH uHpopMmanuu. PerieH3upyemble W HepeLEH3UpYyeMble HUCTOYHUKU
nHpopmanuu. Haydsslil )KypHa Kak apXMB HAyYHBIX 3HaHUH U KaK UHCTPYMEHT OLIEHKH
KayecTBa pe3yJbTaToB HayuyHOU jesaTenbHOCcTH. CTpyKTypa *ypHana. Tumnsl myOonukanuit
B HAy4yHOM >KypHaje (CTaThbsi, KpaTKO€ COOOIIEHHE, NMHCbMO B pEIaKiMio, 0030p).
Penien3upyemble 1 HepelleH3UpyeMbIE YacTH KypHaJa.

bubnuorpaduueckoe onrucanue HaydHOU MyOJIUKAIIUU: KPATKOE U TTOJIHOE.

OwnnaitnoBeie aapeca crateil. [Ipuumubl HemocTosHCTBA M HeompeneneHHocTH URL
cTaThu. J[MHaAMUYECcKue ajpeca OHJIAWHOBBIX 00BHeKTOB. [IpunIuner padotel CrossRef —
areHTCTBa,  PErMCTPHUPYIOLIEr0  OHJIAHOBbIE  HayuHble  0O0BEeKTHl.  Lludposoit
uaentupukatrop od6wvekta DOI. Crpykrypa koma DOIL.  Hcnonb3oBanue DOI B
OHJIAHHOBOW MW  TEYaTHOW JIUTEpaType B  LEISIX  OJHO3HAYHOIO  ONHCAHUsA
MECTOHaXOXACeHUs myonukanuu B IHTepHeTe.

Bo3moxHOCTH TporpaMMHOro oOecrieueHust AJid cucTeMarusanuu Oubnuorpaduyeckux
JAHHBIX U MMOJATOTOBKE HAYYHBIX MyOIMKAINil, OTYETOB U KBATU(PUKAIIMOHHBIX pabOT
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Bonpocwt ona YO Ne 4. Ilpoepammnoe obecneyenue 0nsn Xxpanenus, 00padbomxu u 6U3yaiu3ayuu
OAHHBIX XUMUYECKUX IKCNEPUMEHMO8

1. Bunue [10 ans ananm3a v BU3yan3alii HAYYHBIX JaHHBIX B XUMHYECKUX UCCIICIOBAHHUSIX

2. Ilpumenenue mporpamMMmHubix npoayktoB LabPlot, SciDavis, MS Excel, LibreOffice Calc
IUIsl TIOJITOTOBKM TpadUYecKuX JaHHBIX B HAay4yHbIC MyOJIMKAIMW, KBaIU(UKAIIMOHHBIC
paboTHI.

3. Bo3moxHOCTH  TpOrpaMMHOrO  OOecriedeHus] sl  OpPraHM3alMH  SJIEKTPOHHBIX
71ab0paTOpHbIE KYpPHAIIbI, BO3MOYKHBIE TPOOIEMBI IIPH UX UCIIOJIE30BAHUM.

Bonpocwi ona YO Ne5. Cnocobwi yciogHo2o omoopadicenus Xumuiecko2o eeuecmad.

1. TIpoGyiembl, BO3HHUKAIOIMIME TMPH HCIOJIB30BAaHMM CHUCTEMAaTHYECKOTO  HAa3BaHUA
XMMHUYECKOT0 BEIIECTBA B KAUYECTBE KOMIIOHEHTA TIOMCKOBOTO 3aaHUSI.

2. PerucrpanmoHHBIE HOMEpa XHMHUYECKHX BEIIECTB, HCIOIb3yeMble B OOJbIIMX 0azax
JAaHHBIX.

3. CAS Registry Number: anroputM HyMepamuu XuMH4IeCKiX 00BEKTOB, (OpMaT 3aMuCH.

4. OroOpakeHHEe COCTaBa U CTPYKTYPhl XUMHUYECKOTO BEIIECTBA B (popMe IMHEHHOM 3anucH
(IMHEWHOW HOTAITUH).

5. Jluneitnpie HoTaumu SMILES. Ilpuuunbl, o0ycinoBuBIIMe MOTPEOHOCTh B IMOAOOHOMN
¢dopme oToOpaskeHHs COCTaBa M CTPYKTYPHI BEIIECTBA.

6. OdmnaitHOBBIEC U OHJIATHOBEIE Cpe/ICTBA reHeprpoBanus kogoB SMILES.

7. HocrounctBa u Henoctatku SMILES B cdepe konupoBaHuss XUMUUYECKUX CTPYKTYP.

8. Mexnynaponusiii xumuueckuii uneHtudukarop InChl. Ilpuwumubl, o0ycioBuBIINE
noTpeOHOCTh B pazpadborke InChl.

9. O6mee mpencrasienue o Gopmare koaa InChl. OdnaiiHoBble U OHIAHOBBIE CpEACTBA
reHepupoBanus kojos InChl.

10. JIBymMepHBIE U TpeXMepHble MOJEIH CTPYKTYpbl XUMHUYECKOro BemiecTBa. [lapameTpbl
TPEXMEPHOW MOJICH: KOOPJIWHATHI aTOMOB, YTJIBI MEXAY CBS3SIMH, TOPCHOHHBIN
(IByrpaHHBIN) yroJ.

11. Crioco6s! 1 MOJeNnH BU3YyalIU3alul TPEXMEPHOU CTPYKTYpPHI

Bonpocwi ona YO Neb. Cnpagounvle, cnekmpanbHule u Kpucmaniocpaguieckue 6azol OAHHbIX U
paboma ¢ HUMU.

1. baza pnannbix NIST. Kpartkas xapakrepuctuka THrna U oObema HH(popMau,
XpaHsieics B 6a3ax JaHHBIX.

2. baza pmanneix RIO-DB. Kparkas xapakrepuctuka THNa U oObeMa HHPOpMALUH,
XpaHseics B 0a3ax JaHHBIX.

3. baza mannbix ChemSynthesis. Kparkas xapakrepuctuka tumna u oobema HHMDOpMAIUH,
XpaHseics B 0a3ax JaHHBIX.

4. Baza manabix PubChem. Kpatkas xapakrepuctuka Tuma u oObeMa HH(MOpManuu,
XpaHsieics B 6a3ax JaHHBIX.

5. OwunaiinoBsle apxuBbl CIF-(aiinos. [Ipuknanneie mporpaMMbl BU3yalu3alluyd U aHaIu3a
uHpopmanuu, xpausmeiics B CIF-¢aiinax.
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10.
11.

12

Bonpocwt ona YO Ne7. Konuuecmeennwiti ananuz oanuwvix IHHOM u I[I9M BP uzobpasicenutl
HaxHocucmem

1. Pacu€r KOJIMYECTBEHHBIX XapaKTEPUCTUK HAHOOOBEKTOB C HCIOJb30BAHHUEM
IPOTPaMMHOTO 00eCTieueHHs! pa3InYHbIX KOMITAHUH.
2. Tloctpoenne auarpamm pacrnpeaeieHus YacTHI] HAHOCUCTEM IO pa3Mepam.

Bonpocul ona YO Ne8. Kauecmeennwiii u KOIUUECMEEeHHbLI AHAIU3 OUPPAKYUOHHBIX OAHHDLX,
noxyuaemvix ¢ nomowwto 113 muxpockonuu

1. I[I/I(l)paKI_II/IOHHI)IC KapTHUHBI, IIOJY4Ya€MbIC JI1 HAHOCHUCTEM Ha IIPOCBCUMBAIOIIHX
QJICKTPOHHBIX MHUKPOCKOIIAX.

2. KauecTBenHnas I/II[eHTI/I(bI/IKaI_II/IH KOMIIOHCHTOB HaHOCUCTEM II0 HX I[I/I(bpaKHI/IOHHBIM
KapTUHaM.

INPUMEPHBINA NEPEYEHB BOITPOCOB K 3AUYETY (COBECEJJOBAHME)

[louck ¥ aHaNM3 HAayyHOW W HAYYHO-TEXHMUYECKOW WH(pOpMAaNMU B BBHIOPAHHON oO0JacTH
XMMHUH C TIOMOLIbI0 POCCHUMCKHX U 3apyOeXHbIX pedepaTHUBHBIX 0a3 JaHHBIX M HAy4YHbBIX
U371aTebCTB.

Cucremaruzanuy Hay4yHOH suTepaTypsl U Oubinorpaduyeckux TaHHBIX C IOMOIIbIO
coBpemenHoro I10.

[TosryueHne KaueCTBEHHBIX M KOJMYECTBEHHBIX JAHHBIX O COCTABE PEAKIIMOHHON cMecu Ha
OCHOBAaHMU aHaJIM3a XPOMAaTO-MacC-CIEeKTpoB B mporpammHoM makere GCMS Solution
(Shimadzu corp.).

OwnnaitnoBele aapeca crateil. [Ipuumnbl HenocTosHCcTBa U HeonpeneneHHoctu URL craTeu.
JluHaMu4eckue ajapeca OHIAMHOBBIX 00bekTOB. [IpuHitumsl padotel CrossRef — arenrcrsa,
PETUCTPUPYIOLIET0 OHJIAWHOBBIE HayuHble 00BEeKTHl. LludpoBoit maeHTHdHUKaTOp 00BEKTA
DOI. Crpykrypa xona DOI. Hcnons3oBanne DOl B oHyaitHOBOI M nevaTHON JuUTEpaType B
LEeJIAX OJHO3HAYHOTO ONKCAHMsI MECTOHAXOK/IeHUs yOnuKkanuu B IHTepHeTe.

Cuctems! ympasnenus 6ubnuorpadpuueckumu 6azamu ganHeix EndNote, Mendeley, Zotero.
bubnuorpaduueckue MEHEIKEPbI Kak CpPEACTBO CO3JIaHUS COOCTBEHHBIX
oubmuorpaduueckux bJI. MHTterpanusa Oubinorpapuueckux MEHEIKEPOB C OHJIAWMHOBBIMU
MOMCKOBBIMU CUCTEMaMH U KaTaloraMu OMOIMOTEK.

[Toctpoenue 2D rpaduxoB u rucrorpamm. PepaxtupoBanue 2D rpadukoB: ocH, MOANMCH,
paboTa ¢ LBETOM, pacIoiokeHHe rpadukoB. paboTa CO CIOSIMHU: PACIONIOXKEHUE TPaPHUKOB;
pUMep alMpOKCUMAIIUH JaHHBIX aHATUTUYECKUMHU (DYHKIIUAMU.

CriocoObI peicTaBlIeHHs CTPYKTYP XUMHUECKUX COCIMHEHUH.

JIuneiiHble HOTalMu. PermcrpannoHHBIE HOMEpAa XMMUYECKUX BEIIECTB, HCIOIb3YyEMBIE B
6onbpmux 6a3ax ganHbiX. CAS Registry Number.

Jlunetinpie HoTarmu SMILES. OcHoBubie mpaBuna dopmynupoBanus koma SMILES u
CpEJICTBA €r0 Fr€eHEPUPOBAHMUSI.

Mexnynaponabiii xumudeckuit uaentudukatop INChl. Toustue 06 InChlKey.

JIBymepHOe omnucaHue coeAnHeHUH. THIbI CTPYKTYPHBIX GopMyIl. MONEKyISpHBINA peJaKTop.
Amnmner.

. MudopmanmoHHo-onckoBas cuctema. baspl JaHHBIX U UX TUIBL. CripaBOYHbIE 0a3bl TaHHBIX.
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13.

14.

15.

16.
17.

18.

[Iybmuunbie  0a3pl  JaHHBIX, CoOJEpKalMe  Kpuctauiorpaduyeckyro  HWHOOpMauio
HCOPTaHUYCCKUX COCIUHCHUAX.

Cranpaptabie Gpopmatsl (hailiioB, IpeAHa3HAYCHHBIX U1 XpAaHEHUS JaHHBIX O MOJICKYJISIPHON
CTPYKTYDE.

Pacuér xoamuecTBEHHBIX XapaKTCPUCTHUK HaHOOGBeKTOB C HUCIIOJIb30BAHUCM HPOIrpaMMHOIO
o0ecrieueHHs Pa3InYHbIX KOMITAHUH.

[TocTpoeHne auarpamMm pacrpeieieHus] YacTHII HAHOCUCTEM 10 pa3MepaM.

JudpakiuoHHbIE KapTUHBI, IMOJlydaeMble JUII HAHOCHCTEM HA  IMPOCBEYMBAIOIIMX
AJNEKTPOHHBIX MUKPOCKOTIAX.

KauectBennas HﬂeHTHq)HKaL[HH KOMIIOHEHTOB HAHOCHUCTEM 1IIO0 HUX III/I(bpaKHI/IOHHBIM
KapTHUHAM.

IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA U1 ®OPMUPOBAHUSA

KOMIIETEHIIUHA
NuaukaTopsbl JO0CTHKEHUS Pe3yabTaThl 00yueHus IIpouenypa oueHuBaHusA
KOMIIeTeHIIN U (3HaTh, yMeTb, BJIA/IETh)
UK k21 3HATB. BO3MOKHOCTH CobecenoBanue B hopme
[IpoBoauT mouck WCIIOJIB30BaHUSI COBPEMEHHOTO YCTHOTO OIpoca.
ClielIMaTM3UPOBAHHOMN MIPOTPaMMHOTO 00€CTICUCHHUS ISt
uH(pOpMaluy B TaTEHTHO- 00paloTKH, aHanu3a u
HH(}pOpMaAITMOHHBIX Oa3ax MPEACTABJICHUS PE3yJIbTaTOB
JTaHHBIX XHMUYECKHUX MCCIICTOBAHUMI

YMeTh: IPUMEHATH COBpEeMEHHbIE | Brimonnenne

METOJIbI IOUCKA, aHATH3a 1 NPaKTHYCCKHUX 33JaHUH.
00paboTKK MHPOPMALIUY JUTS
pELICHUS] XUMUYIECKUX 3371a4 B
BbIOpaHHOM 001acTH

HCCIIEI0OBaHUI

Baajners: HaBBIKaMHU I1OMCKa, CobecenoBanue B popme
aHaJIM3a U CUCTEMaTU3aluu YCTHOTO OIIpOcCa.
aKTyaJIbHOW HAYYHOU Beinonnenue
JIUTEPATYPBI, HABBIKAMU IIPaKTUYECKUX 3a/IaHUM.

UCIOJIb30BAHUS COBPEMEHHOTO
MPOTPaMMHOTO 00ecTIeueHUs JUIst
00pabOTKM AAHHBIX (PU3HKO-
XUMHAYECKHX METO/IOB
UCCIIEIOBAHMS U TIPEACTABICHUS
MOJTyYCHHBIX PE3yJIbTaTOB
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HporpaMMa OLCHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTEeHIIMIi:

HaumenoBanue
Tema wim paznen Kon unnukartopa . Kpurepuii ocC
TUCILIUTLTUHBI KOMIIETEHIIUN TInanupyembld pesyIbTar Iloxkasatenn OLICHUBAaHUA TK 1A
2 PaboTta c HJIK ;g0 3HaTh: BO3MOKHOCTH HCIIOJIB30BaHUS | 3HAET OCHOBHBIE CIIOCOORI MOMCKA | Brageer YO Ne 1,
COBPEMEHHBIMHU [TpoBOANUT MOUCK | COBPEMEHHOTO MPOTPAMMHOTO U aHANIM3a aKTyaJIbHOW HaydHOU MaTepHajoM, 113 Nel,
Ooubnmorpaduyeckn | CHeNHaTu3upoBaH | oOecreueHus st 00paboOTKH, aHaw3a | JIUTEPATypHI 10 3aaHHOM MIPEJICTABICHHBIM B C
MU 0a3aMu JaHHBIX | HOW MH(OpPMAIMK | U IPEACTABICHUS PE3yJIbTaTOB TEMaTHKE; pazzene «Bonpockr
B MATCHTHO- XUMHYCCKUX UCCIICIOBAaHUN Bnaneer HaBbIKaMU COCTaBIICHUSI JUTSL
nH(popMaImoHHbl | BianeTs: HaBBIKAMH MTOWCKA, aHANIM3A | TIEPEYHS aKTYaIbHON HAYIHOM cobecemoBaHUs,
X 0a3ax JaHHBIX | M CUCTEMaTH3alliH aKTyalbHOU JUTEepaTyphl MO 3aJaHHOH YO Ne 1.

HAyYHOU JINTEPATYPhI, HABEIKAMHU TEMaTHKE C UCMOJIL30BAaHUEM BremonHun

WCIIOJIb30BaHUS COBPEMEHHOTO JOCTYIHBIX OHOIIMOTpadUUECKUX MPAKTHYECKOE

MIPOTPaAaMMHOTO 00ECTICHECHHUSI TS pecypcoB 3amanne Nel

00pabOTKM TaHHBIX (PU3HKO-

XUMHYECKUX METOJIOB MCCIICIOBAHMS U

MIPEICTABJICHUS TIOTyYSHHBIX q;

PE3yIbTaTOB 3
3 COop u 00paboTka HIIK ;01 3HaTh: BO3MOKHOCTH HCIIOIK30BaHUs | 3HAeT: BO3MOKHOCTH U allTOPUTMBI | Biageet YO Ne 2,
AKCIEPUMEHTAITBHEIX | [IpOBOJUT MOWCK | COBPEMEHHOTO MPOTPAMMHOTO WCIIOJIb30BaHUS TUITOBOTO MaTepuaioM, 113 Ne2,
JIAaHHBIX, CIIeIMaIU3UpOBaH | oOecreueHus At 00paboTKY, aHaTu3a | IPOrPaMMHOT0 00ECTICUCHNS, MPEJICTaBIICHHBIM B C
MOJIyYCHHBIX C HOW MH(OPMaIK | ¥ MPECTABICHUS Pe3yIbTaTOB peanu3yemMoro Jijisl KauecTBEHHOTo | pasnene «Bompocs
HCTIOJIb30BaHUEM B MATEHTHO- XUMHYECKUX UCCIIEIOBAaHUN Y KOJIMYECTBEHHOTO aHAJIHM3a JUTST
METO/Ia XPOMaTO- “H(OPMAITUOHHBI | YMETh: IPUMEHATH COBPEMEHHbBIC PEaKIMOHHBIX CMECEe METO/IOB cobeceI0BaHUsY,
Macc- x 0a3zax TaHHBIX | METOJIbI IOMCKA, aHAIN3a U 00Pa0OTKH | XpoMaTo-Macc-criekTpoMeTpun Ha | YO Ne 2.
CIIEKTPOMETPUH WH(GOPMAITUH JUTSI PEIIeHUS npumepe [10 Shimadzu Postrun Belmonaun

XMMHYECKHX 3a7a4 B BEIOPAHHOM Analysis; MPaKTHIECKOE

o0acTu uccienoBaHui YMeer: ycTaHaBIUBATh 3amanue Ne2

Ka4ueCTBEHHBIN U KOJIMYECTBEHHBII
COCTaB MPO0 PeaKUOHHBIX CMecer




C TIOMOIIEI0 00PabOTKH TaHHBIX
XpOMaTo-mMacc-
CIIEKTPOMETPHYECKOTO aHAITN3a Ha
npumepe 110 Shimadzu Postrun
Analysis

4. IIporpamMmmHOe HJIK pxeoq 3HaTh: BO3MOXHOCTH MCIIOJIB30BaHHUS | 3HA€T: BO3MOXHOCTH Bnaneer YO Ne 3,
obecrieyeHust is ITpoBOKT MOUCK | COBPEMEHHOTO MPOTPAMMHOTO HCTIOB30BaHKsI COBPEMEHHOTO MaTepHaoM, 13 Ne3,
yIpaBlICHUS CHCNUANN3UPOBaH | obecrieyeHus st 00pabOTKH, aHAlIM3a | MPOTrPaMMHOT0 00CCTICUSHHUS ISt MPECTABICHHBIM B C
oubrorpaduyecko | HOM MH(DOPMAIMU | M MPEACTABICHUS PE3YIbTaTOB yrpasieHus oudauorpadgudeckumu | paszene «Bompocs
i mHpOpMarmen B MATEHTHO- XUMHYECKUX UCCIIEIOBAHUN 0azamu manHbx EndNote, JUTST
WHPOPMALIMOHHBI | YMeTh: IPUMEHSITH COBPEMEHHEIC Mendeley, Zotero coOece0BaHUs,
x 0a3ax aHHBIX | METOJIbI IOMCKA, aHAIN3a U 00Pa0OTKK | YMeeT: NpUMEHATh coBpeMeHHbie | YO Ne 3,

WHGOPMAITUH TSI PEIISHUS MeTOoIbI 00paboTKH MHPOpPMATTUN Bremomaun

XUMHUYCCKHUX 3aJ1a4 B BEIOPaHHOMH JUTSL YTIPaBJICHHS MPAKTHYECKOE

00JIaCTH UCCIEIOBAHUN oubnrorpaduyeckuMu 6azamMu 3amanue Ne3

Baanernb: HaBpIKaMU MOWCKA, aHATU3a | JaHHBIX Ha puMepe [10 Zotero

U CUCTEMaTH3allM1 aKTyaJlbHOW Baapgeet: HaBbIKaMu

HAYYHOU JIUTEPATYPbI, HABBIKAMHU CHCTEMATU3AI[UH aKTyaIbHON

HCIIOJIb30BaHUS COBPEMEHHOTO HAYYHOU JINTEPATYPHI C TOMOIIIBIO

MIPOrPaMMHOI0 00eCTIeUeHHs A 1O Zotero

00pabOTKH JTAHHBIX (H3HKO-

XUMHYECKUX METOJIOB MCCIICIOBAHMS U

MIPEICTABJICHUS TIOTYyYSHHBIX

pe3yIbTaTOB
5. [IporpammHuoe HIIK ;01 3HaTh: BO3MOKHOCTH MCIIOJB30BaHUS | 3HAET: BO3MOXKHOCTHU Bnaneer YO Ne 4
obecrieueHue s [IpoBoauT MOKUCK | COBPEMEHHOTO POTPAMMHOTO HCTIOJIb30BAaHUS COBPEMEHHOTO MaTepHaJIOM, 113 (Jj\f94,

XpaHEHWs],
00paboTKH H
BU3YyaITU3AIIH
JaHHBIX
XUMHYECKUX

CHCIATU3UPOBaH
HoM nH(pOpMaH
B IIATEHTHO-
HH(pOPMAITHOHHBI
X 0a3ax JaHHBIX

oOecniedeHus s 00paboTKH, aHATTN3a
U TIPEJICTaBICHUS PE3yIbTaTOB
XUMHYECKHX UCCIIET0BAHUN

YMeTh: NpUMEHSTH COBPEMEHHBIE
METOJBI OKCKa, aHan3a 1 00padoTKU

MIPOTPAMMHOT'0 00ECTICUEHHS ISt
XpaHeHus1, 00paboTKU 1
BU3yaJIN3alNH JAHHBIX
XMMHYECKHX KCIICPUMEHTOB
YMeTh: IpUMEHSITH COBPEMEHHBIE

Hpe}ICTaBHeHHBIM B
pasznene «Bonpocsl
IS
cobece0BaHUAY,
YO Ne 4,
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IKCTIEPUMEHTOB uH(popMaLuK sl pelIeHHs METOJIbl 00pabOTKH HH(OPMAITHH Beimonaunn
XUMHYECKUX 3a7a49 B BEIOpaHHOM IUISL XpaHeHuUs1, 00paboTKH 1 MPaKTHIECKOE
o0sacT uccie0BaHui BU3yaJIN3alMU JAHHBIX 3ananue Ned
XUMHYECKHUX IKCIICPUMEHTOB
6. Crioco0s1 HIIK 01 3HaTh: BO3MOXKHOCTH HCIONB30BAHMSA | 3HaeT: CIIOCOOBI OTOOpasKCHHUS Bmaneer YO Ne 5
YCIIOBHOT'O [TpoBOIUT OKCK | COBPEMEHHOTO MPOTPAMMHOTO XUMUYECKHUX BEIIECTB U UX MaTepUAIIOM, 113 Neb,
0TOOpaKEHHS CIEIaTU3UPOBaH | oOecriedeHus s 00paboTKH, aHann3a | MPUMCHCHHC B [PEACTABICHHBIM C
XUMHUYECCKOT'O HOMN I/IH(I)OpMaLIHI/I U IPEACTABICHUS PE3YIbTATOB I/IH(I)OpMaLII/IOHHOM ITIOUCKE. B pas3aciic 6.
BCIICCTBA. B IIATE€HTHO- XUMHUUYECKUX UCCIEIOBAHUN YMeTb: IPUMEHATH COBPEMEHHBIE OTBeTui He
MHGOPMAIOHHE! | YMeTb: IIPHMEHATH COBPEMEHHEIE MeTo/B! MHOPMAITHOHHOTO menee 2/3
x 6Gasax JaHHBIX | METO/BI IIOKCKa, aHaTH3a i oOpaGoTky | TOMCKa C HCMOIR3SOBAHICM BONPOCoB YO Ne
MH(OpMALH AT peIICHHS nuHerHbIX HoTarui (koael CAS | 5,
XUMHYECKUX 33124 B BEIOPaHHOMN RN, SMILES, InChI Brmonu He
00J1aCTH UCCIENOBAHUI InChiKey) MeHee %/3
3aaHui
NPaKTHIECKOTO
3amaHus No5.
7. CpaBOYHBIE, HJIK ;501 3HaTh: BO3MOXHOCTH HCIIOJIB30BaHUS | 3HAeT: BO3MOKHOCTH Brnaneer YO Ne 6
CIIEKTpaJIbHBIE U [TpOBOIUT MOKCK | COBPEMEHHOTO IPOTPAMMHOIO UCIIOJIb30BaHMUs MyOJINUHBIX 0a3 MaTepHAIIOM, 113 Neb,
KpUCTANIOrpaduy | crnenuaan3upoBaH | obecredeHus Juis 0OpabOTKH, aHaNK3a | JaHHBIX; IPUKJIAHBIE IPOrpaMMbl | TIPEJICTABIEHHBIM C
ecKue 0asbl HO MH(OpMaIK | ¥ MPEJCTABICHUS Pe3yIbTaTOB BU3yaJIN3allu U aHAJIN3a B paszene /.
JIlAHHBIX 1 paboTa ¢ B IATEHTHO- XUMHUYECKUX UCCIIEOBaHUN nHpopmanun, xpansueiics B CIF- Otserun He
HUMH. UH(POPMAIMOHHBI | YMeTh: IPUMEHSTH COBPEMEHHbIE daiinax. menree 2/3
x 6a3aX JaHHBIX | METOJBI TIOMCKA, AHANIN3a U 00paboTKU | YMeeT: IpuMeHsaTh coBpeMeHHple | BOTIPOCOB YO Ne
nH(pOpMaLUH TSI peICHHs MeTo 16l UH(OPMAITMOHHOTO 6.
XUMUYECKHX 3374 B BEIOPAHHOI TIOMCKA 110 CTPYKTYPHOH Beinonimn He
00J1acTH UCCIIeI0BaHUI Gopmyie n/unu pparmenTam MCHEC %/3
BaajeThb: HaBbIKaMH ToKcKa, ananuza | CTPYKTYP 3a/1aHiu
Buiajgeer: HaBBIKaMH TIOMCKA B HPaKTUHICCKOTO

u cucreMarui3anmnmn aKTyaHBHOﬁ
HAyYHOU JINTEPATYPhl, HABEIKAMU
HCIIOJIb30BaHUS COBPEMECHHOTO
MPOTPAMMHOT0 00ECTICUCHHS ISt
00pabOTKN TaHHBIX (HYU3UKO-

MyOIMYHBIX 06a3aX JaHHBIX
rH(OPMALIUH T10:
TEPMOAMHAMUYICCKUM ITapaMeTpaM,
CIEKTPOCKOTIMYECKUM JIAaHHBIM (B

3aganus Neb.
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XHUMHUUYCCKHUX METOA0B MCCIICAOBAHUA U
MPEACTABICHUS MOJTYYCHHBIX

TOM YHCIIE ¥ CLIEKTPaMm),
CTPYKTYPHBIM JJaHHBIM, CBEICHHUSIM

pe3yIbpTaToOB 0 TOKCHYHOCTHU ¥ OMOJIOTHYECKOM
AKTUBHOCTH.
HJIK ;g2 3HaTh: BO3MOXKHOCTH UCIOJIB30BaHUS | 3HAET: BO3MOXKHOCTHU Bnaneer YO Ne 7
[IpoBOAUT NOUCK | COBPEMEHHOI'O MPOrPAaMMHOTO HCIOJIb30BaHMsI COBPEMEHHOTO MaTepraioM, 113 Ne?,
CHeMaNn3UpoBan | obecriedeHus st 00padOTKH, aHATU3a | IPOTPaMMHOTO 0OecTieUeHus ISl MpeJCTaBICHHBIM B C
HOW MH(OPMAMK | ¥ NPEACTABICHUS PE3yIbTaTOB KOJIMYECTBEHHOr'0 aHaJIN3a JaHHBIX | pasnene «Bompock
B MMATEHTHO- XUMHUYECKUX UCCIIEAOBAHUI [19M u I1OM BP uzo6paxenwmii TUISL
WHPOPMALIMOHHBI | YMeTh: IPUMEHSITH COBPEMEHHEIC HaHOPa3MEPHBIX CHCTEM coOece0BaHUs,
. x 0aszax MaHHBIX | METOJbI ITOMCKA, aHAIN3a U O0pPa0OTKH | YMeeT: MpUMEHSITh coBpeMeHHble | YO Ne 7.
8. KonmnuecTBeHHBIN
WHPOPMALIUH IS PEIICHHST MeTo/1bI 00paboTKK HH(POpMALIUU Brmonaun
aHaJIN3 JaHHbBIX 5 .
XMMUYECKUX 3a7a4d B BEIOpaHHOU IUIs1 KOJTMYECTBEHHOT O aHAIN3a MPAaKTUIECKOE
TI5M 1 [TOM BP b1 P
. 00J1aCTH UCCIIENOBAHNI nanueix 11OM u I1OM BP 3amanue Ne 7,
M300pakeHur .
Baaners: HaBbIKaMU TIOUCKa, aHAIM3a | N300paKCHUH HAaHOPa3MEPHBIX
HaHOPa3MEPHBIX .
U CUCTEMAaTHU3alM1 aKTyaJlbHON cUCTEM
CUCTEM .
HAYYHOU JIUTEPaTypPhl, HABBIKAMHU Bnaneer: HaBbIKaMu
WCIIOJIb30BaHUS COBPEMEHHOTO KOJIMYECTBEHHOTO aHaJIN3a TaHHBIX
MPOrPaMMHOI0 00ecTIeUeHHs A [1OM u [15M BP uzo0paxenuit
00pabOTKH JTAaHHBIX (PH3HUKO- HaHOPa3MEPHBIX CHCTEM
XMMUYECKUX METO/IOB HCCIICIOBAHUS U
MPEICTABICHUS MTOTyYEHHBIX
pe3yIbTaToB
9. K . HJIK ;21 3HAaTh: BO3MOXHOCTH MCITOJIb30BaHUS | 3HAeT: BO3MOKHOCTH Bnaneer YO Ne 8
. Kauecrsennslit n
. [IpoBoauT MOKCK | COBPEMEHHOTO MPOTPAMMHOTO HCTIOJTE30BaHUS COBPEMEHHOTO MaTepraiom, I3 Ne8,
KOJINYECTBEHHBIN
CHenuanu3upoBan | obecreyeHus st 00pabOTKH, aHAIM3a | IPOrpaMMHOI0 0OecreueHUs ATt NPEJCTABICHHBIM B C
aHaIn3 .
o HOW MH(OpMaMK | ¥ NPEACTABICHUS PE3yIbTaTOB KayecTBEHHOTO U KOJIMYECTBEHHOTO | pasnene «Bompock
T paKIHOHHBIX .
P B IIATEHTHO- XMUMHUYECKUX UCCIIeIOBAHUIM aHanm3a TUQPaKIHOHHbBIX IaHHBIX, | JUIS
JaHHBIX
’ WHPOPMALUOHHB! | YMeTh: IPUMEHITH COBPEMEHHBIC MOJTy4aeMBbIX ¢ ToMouibio [19 co0eceoBaHUs,
MOJIy4aeMBIX C
o X 0a3ax JaHHBIX | METOJbI IIOMCKA, aHaJIM3a U 00pabOTKU | MUKPOCKOIIUH. YO Ne 8.
MTOMOIIIBIO
nHGOPMALUH IS PeIICHHS YMeeT: IpUMEHATh COBpeMEHHbIE | Brimonxun
MUKPOCKOIIUH. .
P XMMUYECKUX 3aJa4 B BEIOpaHHON MeToAbl 00paboTku uHpopMayn MPaKTUIECKOE
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00JacT uccieI0BaHui

BiajgeTs: HaBBIKAMH TTOHCKA, aHATH3A
U CHCTEMaTHU3alll1 aKTyallbHON
HAy4YHOH JIMUTepaTyphl, HAaBBIKAMU
UCTIONIH30BaHMS COBPEMEHHOTO
MPOrPaMMHOT0 00ECTICUEeHUS JIJIst
00pabOTKM TaHHBIX (PU3HKO-
XUMHUYECCKHUX METOA0B UCCICAOBAHUA U
npeaACTaBJICHUA MMOJTYUYCHHBIX

pe3yiIbTaToOB

JIJIS KAYECTBEHHOTO B
KOJIMYECTBEHHOT'O aHAIIN3a
TUGPAKITMOHHBIX TAHHBIX,
MOJIy4aeMbIX ¢ TOMOIIbio 110
MHKPOCKOITHH.

Baangeer: HaBBIKaMu
KAa4eCTBEHHOI'0 U KOJIHYCCTBEHHOTO
aHaJIM3a TUPPAKIIMOHHBIX JaHHBIX,
MOJIy4aeMbIX C IOMOIIbio 110
MHUKPOCKOITHH.

3aganue Ne8

YO — VYcrasrid onpoc, I13 — [Ipakruueckoe 3amanne, C — CobecemoBanue.
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KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHMUAA:

B coomeemcmesuu ¢ banvno-petimuncosoii cucmemout UI'Y 0nst nonyuenus 3auema no
oucyuniune « Mnghopmayuonnvle mexnonocuu 8 XuMudeckux uccie008aHUsIX) CyOeHmy
Heobx00umo Habpamo ne menee 60 b6annos.

1. TlpemycmoTpeHo 8 mpakTUYECKUX 3alaHWil. 3a BBINOJIHEHUE BCEX 3aJaHUN MaKCHMaJIbHO
MOXKHO TTOJTYy4YuTh 64 6aia.

Ilpakmuueckue 3a0anusa Ne [-4. Kaxmoe npakTHYecKOe 3aJaHUE MaKCHUMAJIbHO
olleHHBaeTca Ha 8 OayuoB. 3ajaHUE CUNTACTCS 3aUTCHHBIMHU, €CIIH BBIIIOJTHECHO HEe MeHee 2/3
3anad. Jlomyckaercs npoOieHue 0aioB Mpy HE MOJHOM (HE BEPHOM) BBITIOJTHEHUH 3a/IaHUS.
Ipaxmuuyeckue 3a0anus Ne 5: 3aianue COCTOUT U3 5 MPAKTHUUYECKUX 33]1a4 U MaKCUMAJIbHO
OIICHUBAeTCs Ha 8 6ayUIOB. 3a BBIMOJIHEHUE MTOCTABIICHHBIX B 33JIaHUU 33]1a4 CTYICHT MOXKET
3apabotaTh 1o 1 6anny 3a 3amaun 1-3, 3 6anna 3a 3amauy 4 u 2 6aia 3a 3agauy S.
Ilpaxmuueckue 3a0anus Ne 6. 3aiaHue COCTOUT U3 3 MPAKTHUYECKUX 3a/1ad M1 MaKCHUMAaJIbHO
olleHUBaeTcs Ha 8 6aymioB. 3a BBINOJIHEHHE [TOCTABICHHBIX B 33/IaHUU 33]1a4 CTYICHT MOXKET
3apaboTaTh 1o 2 6aina 3a 3a1ayu 1 u 2, a tTaxoke 4 Oanna 3a 3agaay 3.

Ilpakmuueckue 3a0anua Ne 7-8. Kaxmoe npakTHYecKoe 3aJaHUE MaKCHMAaJIbHO
olleHMBaeTCsa Ha 8 Oa/uIoB. 3aaHKEe CUUTAETCS 3aUTCHHBIMHU, €CJIM BBIIIOJIHEHO HE MeHee 2/3
3a1a4. Jlomyckaercs npobieHre 6auioB IPH HE MOJTHOM (HE BEpHOM) BBHITIOJIHEHUH 3a/1aHUSI.

2. Tlpemycmotpeno 8 cobecenoBanmii B hopme yctHOro ompoca (YO). CyMMapHO 3a OTBETHI
Ha BONPOCHI YCTHBIX OIPOCOB MOXXHO MOJy4uTh 16 6GanmoB. Ha kaxaom 3aHsITHH
npernoiaBaTelb 3a1aeT Bonpockl u3 YO, COOTBETCTBYIONIETO TEMbl 3aHITHA. 3a OTBET Ha
3aJJaHHBIIl €My BOIPOC CTYIEHT 3apaldaThiBaeT MakcuMalibHO 2 Oamma. Jlomyckaercs
npobiieHre 6aIoB MPH HE TTOTHOM (HE BEPHOM) OTBETE.

3. Ha mocnemnem 3a4eTHOM 3aHSATHH TPEAYCMOTPEHO coOeceoBaHUE, Ha KOTOPOM MOXHO
HaOpath AomoaHUTENbHO 20 0anioB oTBEeTMB Ha 2 Bompoca. Jlomyckaercs npoOieHue
0aJJI0B MPH HE MOJIHOM (HE BEPHOM) YCTHOM OTBETE.

3auTeHo:

B 1eJOM, C(OPMHUPOBAHHBIC 3HAHUS TPEIMETa, YMEHHUE MPUMEHSATh METOMbI M TTOJXOJIbI
U3ydaeMol TUCHUIUIMHBI TMPHU TOUCKE W aHAM3¢ TEOPETHUYSCKONM M OIKCIEPUMEHTATbHOM
uH(pOpMAIMK ¢ MUHUMAIBHBIM KOJIMYECTBOM OMIMOOK HEMPUHIIUITHAIBHOTO XapaKkTepa, HaTHIue
HAaBBIKOB TMPUMCHCHHUA MCTOAOB M IIOAXOOO0OB H3y‘laeMOI>i AUCHUIINIMHBL IIPHU IIOATOTOBKE K
BBIITOJTHEHUIO HAYYHO-HCCIIE0BATENBCKON pabOTHI.

(60 6an10B U GoJIEE).

He 3aurteno:

(dbparMeHTapHOE 3HAHUE MPEAMETa, OTCYTCTBHE YMEHUI M HABBIKOB IIPUMEHEHUSI METOJOB U
MONXOJ0B  M3y4aeMOW  JUCHUIUIMHBI TpPH  TMOATOTOBKE K  BBIMOJHEHUIO  HAy4YHO-
HCCIIEIOBATENHLCKOM pabOTHI.

(menee 60 6a110B)



Paspaborunkmu:

JOLCHT

JOLCHT

pod.

JOLCHT

A.A. KypoxTtuHa,

M.B. brikoB,

I.C. Cycnos,

H.U. Cxpunos

[Iporpamma coctaBieHa B coorBercTBUM ¢ TpeboBanusimu PI'OC BO wu yuerom
pexomennanuit [IOOIT no Hanpaenenuto u npodumio noarotoBku 04.04.01 — «Xumus».

[TporpamMma paccMoTpeHa Ha 3aceannu kKadeapsl (GU3HIECKON ¥ KOJUIOUIHON XUMUU

«8» nrons 2023 r.

S
TMporokon Ne 6  .o. 3ae. kadenpoit 7> @e(%

(JI.b. BenbIx)

Hacmosawas npoepamma, ne moscem 6vims 8ocnpouszsedena Hu 6 Kakou hopme oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsi.
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