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1. IlepeyeHb MJIAHMPYeMbIX pe3yJIbTATOB O0y4YeHHs] MO JMCUMILIMHE, COOTHECEHHBIX C NJAHHPYeMbIMH pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHON IPOrpaMMBbl.

s ocBoeHusi 0Opa3oBaTelIbHON MporpaMMbl OakallaBpuaTa OOydYaromMiics OOJKEH OBIAJETh CIEAYIOUIMMH pe3yJbTaTaMd OOY4YeHHUs IO

TMCLUTUIAHE:
Kon u HanmeHoBanne Kon 1 HanMeHOBaHME HHIMKATOPA [Tnanupyemble pe3ynbTaTbl 00ydeHus
KOMITETECHIINH JOCTH)KEHUS] KOMITETCHIIUU (1lecKpUITOpHI)
IIK-4 IMK-4.1 3HaTh: nH(OPMAIIMOHHBIE TEXHOJIOTHH,

Cnoco0eH UCToIb30BaTh COBPEMEHHbIE
WH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH, TJ100aTbHbIe HH(OPMALIMOHHbBIE
peCypChl B IPOEKTHON U paCUE€THO-aHAIUTHYECKOM
NESTENIbHOCTH B 00JIACTH MaTepHalIOBEACHUS U
TEXHOJIOTHU MaTEpPUaJIOB

CrocoOHOCTh OCYIIECTBIIATH BHIOOD
MH()OPMaAITMOHHO-KOMMYHHKAITMOHHBIX
PECYpPCOB U TEXHOJIOTUM, TOIYYEHHBIX U3
Pa3HBIX HICTOYHUKOB, B COOTBETCTBUU C
MOCTaBJICHHOM MpodheCCHOHATBLHOM 3a1auei

rio0anbHbIe HHGOPMAIIMOHHBIE PECYPCHI B
00JIaCTH MaTepUaIOBEIECHUS U TEXHOIOTHH
marepuanos (3H-1)

YMeTh: CHCTEMATH3HPOBAThH MOJTYYEHHYIO
MH()OPMAIIMIO B COOTBETCTBHH C TIOCTABICHHON
3agaueii (Y-1)




2. MecTo IUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Juctunmaa "HMHpopManmoHHbIE TEXHOJOTHUH B TBEPJAOTEIBHOM MaTepHAIOBEICHUN"
oTHocuTcs K yacth bioka 1 «JlucuuminHel 1o BbIOOpY» 00pa30BaTeIbHOW IPOTPAMMBI
OakanaBpuata, (Gopmupyemoil ydacTHHKaMu oOpa3oBareinbHbiX oTHomeHuid (b1.B.JIB.01.01) nu
u3yyaercs Ha 3 rojty oOy4eHus B 5 ceMecTpe.

N3ydyenne nucuuIinHbl 0a3upyercs Ha 3HAHUAX U YMEHUSX, TOJYyYEHHBIX MPH U3Y4YEHUU
KypCcOB MaTeMaTukd, (u3uku, WHPOPMATUKH, OOLIETO MaTepPHAJOBEACHUS U TEXHOJOTUU
MaTepuasoB.

[losydueHHbIE B IIPOLIECCE OCBOEHMS IUCLMIUIMHBI 3HAHMSI, YMEHUS U HABBIKM MOTYT OBITh
UCIIOJIb30BaHbl B HAay4HO-HCCIIEIOBATENbCKOW paboTe cTyaeHTa OakajgaBpuara, a Takke IpU
BeimosiHeHnn BKP mo Tematmke, cBsi3aHHON ¢ pa3paOOTKOW M MHHOBAIIMOHHBIM BHEAPCHHEM
HAyKOEMKHX IPOLECCOB, MAaTEPUAJIOB U TEXHOJOTHM, CO3JaHeM HaHOMAaTEepUAIOB U pa3pabOTKOI
HAHOTEXHOJOTUYECKUX IIPOLIECCOB.

3. O0beM JUCHHUILIMHBI

Bcero,
. aKaJeMHYCCKHUX YaCOB
Bun yuebHoi paboTbl
Ounas popma 00ydeHus
OO0masi Tpy10eMKOCTh M CUMILINHBI 4144
(3a4EeTHBIX €AUHUIL / aKaIEMUYECKHX YaCOB)
KonTakTHas padoTa ¢ npenoaaBartejiem: 90
3aHATHUSA JEKIHUOHHOTO THUIIA 36
3aHATHUS CEMUHAPCKOTO TUTIA, B T.4. 36
CEMHUHApPBI, TPAKTUUYECKHUE 3aHITHSI (B TOM YHCIE IPAKTHYECKAs )
MOJIFOTOBKA)
Ha60paT0pHI>Ie pa6OTBI (B TOM uHCIIEe IpaKTUYECKas IOJrOTOBKA) 36 (18)
KypcoBoe npoektuposanue (KP mmu KII) 18
KCP -
JPYTHE BUJII KOHTAKTHON paOOTHI -
CamocrositeibHas padora 54
DopMbI TEKYLET0 KOHTPOJIA -
DopMa NPOMEKYTOYHOMN aTTeCTALUH 3auyet, KP




4. Conep:xkanue TUCHUNTHHBI

4.1. Pazgenpl IMCOMIVINHLI 1 BUABI 3aHATHH
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1 |Cneunduxa nHPOpPMAIIMOHHBIX TEXHOJIOTUHN B 4 10 K-4
XUMHH BEIIECTB U MaTEPHAIIOB
2 |®opMmaThl JaHHBIX U MIPEICTABICHHE
PMATB! A peA 8 12 | 10 | IK-4
XUMHUYECKON nHbopMauu
[Touck u 06padoTKa XMMUUECKOH HHDOpMAIN 8 6 10 [1K-4
4  |Ucnonb3oBanue WHGOOPMALIMOHHBIX
TEXHOJIOTHH JIJI1 TPOTHO3WPOBAHUS CBOHCTB 8 6 10 I1K-4
XUMHUYECKUX O0BEKTOB
5 |KommbroTepHble TEXHOJIOTHH B aHATN3€
P 8 12 | 14 | TIK-4
BEIIICCTB U MAaTEPHUAJIOB
UTOoro 36 36 54
4.2 ®opMupoBaHue HHIMKATOPOB JOCTUKEHUS] KOMIIETEHUMI pa3aeaMu JUCIUILINHBI
Kon
Ne | mnnuxaTtopos
HanmenoBanwue pa3jenna JUCIUILTAHBI
/Tl | JAOCTH)KECHHUS
KOMTICTCHITHH
1 | 1IK-4.1 Crneuuduxka wHPOPMAIMOHHBIX TEXHOJNOTUH B XUMHUH BEIIECTB U

MaTcpHraJioB

[Touck n 06paboTKa XUMHUECKOH HH(POpMALIUN

CBOMCTB XUMHYECKHUX OOBEKTOB

(I)OpMaTBI JAaHHBIX U ITPEACTABIICHUC XHUMHYECKOMN I/IH(bOpMaI_II/II/I

KOMHBIOTCpHBIC TCXHOJIOTHUH B aHAJIM3C BCIICCTB U MATCPHUAJIOB

Hcmons3oBanne I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHI IJIs1 IPOTHO3UPOBAHUA




4.3. 3aHaTH JEeKINOHHOI0 THUIIA.

Ne paznena
JTUCIHUIIINHEI

HanMeHoBanue TeMbl
U KPaTKoe co/iepKaHue 3aHATHS

Oo0nem,
aKaj.
qackbl

HNunosa-
HHHOHHAA

dopma

XuMmnuyeckas uHpopmanus.

Knaccugukanus mnporpammHoro oOecrneyeHus B o00JacTu
XUMHUYECKHX HWH(POPMAMOHHBIX TexHosorui. Cnenuduka
xuMHuyeckol uHpopmaruu. OpraHuzanus A0CTyna K XUMHU-
yeckoii mH(OpMarmu. JIokanbHBIE W TJI00ATBHBIE KOMIIBIO-
TepHble ceTH. XUMHYECKHE pecypcbl B cetu VIHTepHeT.
Knaccugukanus wHOOpPMAIIMOHHBIX PECYpPCOB M MPOrpaMM-
HOro oOecreyeHust B 00JIaCTH XMMHUYECKUX MH(OPMAILIMOHHBIX
TEXHOJOTuil (0a3bl JaHHBIX, CPEJICTBA MOJAEIUPOBAHUA U
BU3yaJIM3alUM, UACHTUQHUKAIMSA XUMHYECKHX OOBEKTOB).
WHTerpanys mporpaMMHOTO 1 HHGOPMAIIMOHHOTO 00ECIICUCHUS.

Jlexknus-
Oecena

®opMaThl CTPYKTYPHO-XHMUYECKHX TAHHBIX.

Monexynsipasie  ¢opmarel  (Xyz, mol, pdb, Z-marpuma).
Onucanne XUMUYECKHX CBS3€M M 3apAJOBBIX COCTOSIHHM.
[TpencraBienne XxuMUYecKux peaknuid (msi, skc). @opmatsr
onmucanus TBepAbix Ten (cif, csd). dopmarbl mpeacTaBICHHUS
MOBEPXHOCTH TBEPIABIX TEN W KATAIUTHYECKUX IPOLECCOB

(cpd).

Jlexuus-
Oecenma

Busyanu3zanus CTpyKTYPHO-XHMHYECKHX JAHHbBIX
JBymepnoe (2D) wu TtpexmepHoe (3D) mnpexacraBieHue.
[IpencraBieHusi TByMEpPHBIX CTPYKTYpHBIX ¢opmyn. MuTtep-
AKTUBHOE KOHCTPYHPOBAHHE XUMHUYECKHX CTPYKTYp. XUMH-
yeckue 2D-penaktopsl. CpeacTBa TpexMepHOU rpaduku Uis
BU3yallM3allul  XUMHUYEeCKUX gaHHbIX. Croco6sl 3D-mpen-
CTaBJICHUS XMMHUYECKUX 0O0BEKTOB. [Iporpammsl mpocmoTpa.
WuTerpamus  mporpamMMmHOro  oOecrieyeHHss B 00JacTH
BU3YyalIM3allMl M PENAKTHUPOBAHHUS XUMHUYECKHX JaHHBIX.
Xumudeckuit opuc.

Jleknus-
Oecena

Xumuyeckue 0a3bl JAaHHBIX M IOHCK XHMHYECKOH
HH(popManu BO BCEMUPHOM CEeTH.

bubnuorpadpuueckne 6a3pl ganHbix (Chemical Abstracts,
Belstein). VYuauBepcanpHbie 0a3bl (U3UKO-XUMHYECKUX U
cTpykTypHbIX naHHbIX (Gmelin, Cambridge Soft, NIST).
Crienuam3upoBaHHbIe 0a3bl JaHHBIX MO0 CBOWCTBAM XHMHYECKUX
COEMHEHUH (TepMOJIMHAMUYECKHE, CIIEKTPaJIbHBIE U T.11.)

Jlexuus-
Oecena

JocTtyn Kk 6a3am JaHHBIX M 00padoTka uHGopmanuu.
[Touck u BbIOOpPKA XMMHYecKOi uHpopmanuu. OCHOBHBIE
NPUHILIMIIBI TIOCTPOEHHUS 3almpoca K XUMHUYECKUM Oazam
naHHbIX. OnrtuMuszanus 3anpoca. [IpoOGnema uaeHTH(UKAIMU
XMMHUYECKHX COEIUHEHUH B cirydae TBepAbIX Teisl. MHTerpanus
CYBJl u cpencTs npocMoTpa U pelaKTUPOBaHMUSL.

Jlexuus-
Oecena




Ne pazngena
AUCHUILIUHBI

HaumeHoBaHHe TeMbI
H KpaTKo€ COACPKAaHUEC 3aHATHA

Oonbem,
aKaj.
yachbl

HNuHoBa-
IHUOHHASA

(¢popma

OO0mue NPUHIMIBI MOIEJTHPOBAHUS MOJIEKYJ U TBEPABIX
TeJl.

KBanToBast Xxumus, MOJEKYJISpHas JUHAMHKA, TEPMOMHA-
MHYECKOe MojaenupoBaHue. KommbploTepHas XHMHUS —Kak
BUPTYAJIBHBIN KCIIEPUMEHT.

OcHOBHbIE NPUHUUIBI NPAKTHYECKOr0 MOCTPOEHHUs!
KBAHTOBO-XHMHY€eCKHX MOJIeJIei.

OCHOBHBIC TPUHIMIIBI MMOCTPOSHUS 3aJaHUid I KBAHTOBO-
XMMHYECKMX pPAacyeTOB W aHajiu3a WX pe3yJbTaToB (Ha
npumepe GAMESS wu Gaussian). Hesmnupuyeckue u
HOJTYIMIUPUIECKHE PACUETHI

Jleknus-
Oecena

3agauM KBAHTOBO-XMMHUYECKOr0 pacyera H MOJy4yaeMas
uHgopmauus (SHeprus, CTPYKTypa, KoiedaTellbHbIe COCTOSHUS U
CIIEKTPBI, TEPMOJUHAMUYECKHE TOTCHIMAJIBI, ONTUYECKHE
ANIEKTPOHHBIE CIIEKTPBI, IEPEXO/THBIE COCTOSHUS, ITyTH PEAKIHN ).
KBaHTOBO-XMMHUYECKOE MOJCIMPOBAHUE OO0bEMa M TOBEPX-
HocTU TBepabix Ten. Kmacrepuwii monxon. Ilepumomuueckue
TPaHWYHBIC YCIIOBUS U MOJETM KPUCTAJUTMUECKUX TBEPIBIX TEJl.
CpaBHUTENBHBIN aHaIN3 KBAaHTOBO-XMMHUYECKOI'O MpOrpamm-
HOTO 00ECTICYSHHUS TSI MOJICKYJISIPHO-KJIACTEPHBIX PACUETOB.

Jlexuus-
Oecenma

CoBpemeHHble MH(OPMALMOHHBbIE TEXHOJIOTHM B KpHC-
TajIorpagpuu u AMGpPaKIHOHHBIX METOAAX AHAJIN3A.

KomnelotepHast uaeHTU(UKaUS CTPYKTYpPbl U KpHUCTaJIO-
rpa¢pudeckue 0Oa3pl JaHHBIX. CUMynSIUS AUPPaKIIMOHHBIX
JaHHBIX W  BOCCTAaHOBJIEHHWE CTPYKTYypbl. OrmpeneneHue
JJUIAIICOMJOB TEIUIOBOIO CMEIICHUSA. Poib KOMIIBIOTEPHBIX
TEXHOJOTHMIl B MHTEpHpeTali JAaHHBIX JU(PaKIHOHHBIX

METOHOB HCCJICAOBAHUSA IMOBCPXHOCTU TBCPABIX TEJI (I[MS,
EXAFS).

Jlexuus-
Oecena

Ilpumenenne HHGPOPMALMOHHBIX TEXHOJOIMH B CIEKT-
PAJBHBIX METOAAX AHAIH3A.

@DaKkTOpHBIM aHaNW3 CHEKTPAJIBHBIX JAAaHHBIX. CHCTEMBI
aBTOMAaTUYECKOW WAEHTU(UKAMHY XUMUYECKUX COEAUHEHUH.
WMHTrerpauuss COBPEMEHHBIX METOJOB aHAIM3a C HCIOIb30-
BaHWEM HWH(OPMALMOHHBIX TEXHOJOTUH. @Dypbe-CleKTpo-
ckorms. TyHHEIBHO-30HIOBBIE METO/bl AHAIM3A C TOYKHU 3PEHUS
uH(popMallMoOHHOTO obecriedeHus. Poiab uHGOpMaMOHHBIX
TEXHOJIOTUN IIPU CIEKTPAIBbHOM MCCIEIOBAHUHA ITOBEPXHOCTU
TBEPJBIX TEI.

Jlexknus-
Oecena




4.4. 3aHATHS CEMMHAPCKOIO THIIA

4.4.1. CemuHapbl, IPaKTUHYECKUE 3AHATHS

Y4eOHBIM [JITAHOM HE IPEIyCMOTPEHBI.

4.4.2. JlabopaTopHbIe 3aHATHSA

O0beM,
aKaJ. 4acel
Ne paznena HaumeHnoBanue tembl
JUCLUIUIMHBI |U KPaTKOEe COAEPIKaHUE 3aHATUS BT.H. Ha Hpuvesanns
BCETO | IPaKTUYECKYIO
HOATOTOBKY
KomnproTepHublii nu3aiiH MoJe- 6 3
5 KYJISIPHBIX COCJTMHEHUH
HNudopmannoHHoe npejacrasiie- 5 3
HHE U BU3YaJIM3aIHsl KPUCTAILIOB
3 [Townck XUMHYECKHX JAHHBIX BO| o 3
BCEMHUPHOI KOMIIbIOTEPHOH CETH
KBaHTOBOXMMHUYECKOE
4 MOJICIMPOBAHUE  DJICKTPOHHOH| 6 3
CTPYKTYPBI KPHUCTAIUIOB
KomnbroTepHas o0OpaboTka 5 3
5 PEHTreHOrpaUIECKUX TAHHBIX
KomnrerorepHas o0paboTka 6 3
CHEKTPAIBHBIX TaHHBIX
4.5. CamocTosiTesibHasA padoTa 00yuyaommxcst
O0BeM,
Ne paznena [Iepeuens BOIIPOCOB 1JIst aKaL. dopma
TV CIUATUTHHBI CaMOCTOSITEIEHOTO U3YUEHUS qackl KOHTPOJIS
1 @dopmaThl JAHHBIX U MIPEICTABICHUE XUMUYECKON KOHTPOJIbHBIH
uHpOpMaun 10 OTIpoC
Buzyanu3zaius Onosoruueckux 00beKTOB
2 [Touck u 06paboTka XUMHUYECKON HH(OPMALIUH. KOHTPOJIbHBIN
OreHka HHAEKCAa IUTUPOBAHUS aBTOpa MO 6ubIMorpa- 10 orpoc
¢uueckoii 6ase nannbix E-library
3 Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTHH ISt 10 KOHTPOJIbHBII
IPOTHO3MPOBAHUS CBOWCTB XUMHUECKUX OOBEKTOB OIIpOC
4 Amnanuz obnacteil MPUMEHEHUS! METO/I0B MO/ICITUPOBAHUS 10 KOHTPOJIbHBII
BEIIECTB ¥ MaTEPHAIOB OIIpOC
5 KommnbroTepHble TEXHOJIOTUH B aHAJIN3€ BEIIECTB U KOHTPOJIbHBII
MaTepuasoB 14 orpoc
O06paboTKa CIIeKTPAJIbHBIX JaHHBIX




5. Tlepedyenb y4eOHO-METOAUYECKOr0 o0ecmedeHHs sl CAMOCTOAITEJbHON PadoThl
o0yyarommxcs Mo JUCHHUIIHHE.

1. dy6posenckuii, C.Jl. KomnbroTepHslii ananu3 crnekrpanbHbix ganubeix / C.J1.JlyOpoBeHckuit. -
Cankr-Ilerepoypr: CIT6I' TU(TY), 2011. — 49 c. (Ob)

2. Jly6posenckuii, C.JI. KBaHTOBO-XMMHYECKHI aHaIM3 MPOAYKTOB XHMHYECKOTO MOIUPUIIH-
pOBaHMsI TOBEPXHOCTH KpEeMHE3eMa: METOJAMYECKHEe YKa3aHus K JabopaTopHbIM paboTam /
C.A.dy6posenckuii. - Cankr-IletepOypr: CIIOI TU(TY), 2011. — 57 ¢. (Ob)

3. JyOposenckuii C.JI. KomnbploTepHBI Mu3aiiH W BHU3yaln3alus MOJEKYISIPHBIX OOBEKTOB:
npaktukyM. — Cankrt-IlerepOypr: CIIOI' TU(TY), 2016. - 16 c. (Ob)

4. EnuceeB, A.A. ®ynkuuoHansHble HaHomaTepuanbl/ A.A.Emucees, A.B.Jlykamun; mox pen.

FO. . TperpsikoBa. — MockBa: ®uzmatiut, 2010. — 456 c. ISBN 978-5-9221-1120-1

5. EpmakoB, A.W. KBanToBasi MexaHuKa U KBaHTOBasi XUMUs: yueOHOe mocodue /st By3oB / A.I.
Epmakos. - Mocksa: IOpaiit, 2010.— 555 c. ISBN 978-5-9916-0587-8 (Ob)

6. Pomanenko, B.H. Pa6ora B IutepHeTe: 0T ObITOBOTO 710 PO(heCCHOHATIBHOTO TTOUCKA: ITPAKTUIECKOe

niocobue ¢ npumepamu u yrnpaxaenusimu / B.H.Pomanenko, I'.B.Hukutrna, B.C.Hepepos. — CaHkT-
[TerepOypr: IIpodeccust, 2008. - ISBN 978-5-93913-121-6

Meroauueckue yKa3aHusi Ui 00YYaroIIuXCs 0 OPraHU3alul CAMOCTOSITEIbHONW paboThI 10
JTUCLUILIMHE, BKJIIOYAs MEePEYCHb TEM CaMOCTOSITEIBHON pabOThl, (OPMBI TEKYIIETO KOHTPOJIS IO
JMCIUIUIMHE ¥ TPeOOBaHHMS K WX BBIMOJHEHUIO Pa3MEIICHbI B 3JIEKTPOHHOW HH(OPMAIMOHHO-
obpazoBarensHO# cpene CITOI TU(TY) Ha caiire: http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUSA l'lpOMe?KyTO‘-IHOﬁ aTTeCTaluu.

CBoOeBpeMEHHOE BBINOJHEHHE O0YYaAIOIMMCS MEPONPHUITHI TEKYIIEro KOHTPOJS MO3BOJISET
NPEBBICUTDH (JOCTUTHYTH) TOPOTOBbIM YPOBEHb («3aYTE€HO») OCBOEHHUS MPEAYCMOTPEHHBIX 3JIEMEHTOB
KOMIETEHIIMHU. Pe3ynapTaTsl AMCUMILIMHBI CYUTAOTCS JTOCTUTHYTBIMH, €CIU I BCEX AJIEMEHTOB
KOMIIETEHIIUH MPEBBILLIEH (JIOCTUTHYT) MOPOTOBBIH YpOBEHb OCBOEHHUS KOMIIETEHIIMHM Ha JaHHOM
JTarmne.

[IpomexyTouHas arrecTanusi MO AMCLUUIUIMHE — B KOHIE 5 ceMecTpa B BHJE 3alllUThI
KypcoBOM paboTel M 3auyeta B YCTHOM ¢opme. K cmade 3auera OMyCKarOTCs CTYAEHTHI,
BBITNIOJHUBIINE Bce (POPMBI TEKYIIETO KOHTPOJISA. 3a4eT MpeaycMaTprUBaeT BEIOOPOUYHYIO ITPOBEPKY
OCBOEHUS NMPEIYCMOTPEHHBIX 2JIEMEHTOB KOMIIETEHLIMI M BKJIFOYAET 2 BOIPOCA U3 PA3IMUHBIX TEM
IPONJEHHOT0 MaTepraia. Bpems moAroToBKU CTy€HTa K YCTHOMY OTBETY - 710 30 MuH.

Pe3ynbrarhl 3auera BKIIIOUAIOTCS B IPUIIOKEHUE K AUILIOMY.

@DoH/ OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE NpeacTaBiieH B [Ipunoxenun Ne 1.

[Ipumepsl BOIIpOCOB, NMpeAsiaraéMbIX Ha 3a4eTe:

1. Cnenuduka nHOPMALMOHHBIX TEXHOJIOTHNA B 00JIACTH XUMUHU U MaTepuanoBeneHus. CTpyk-
TypUpOBaHUE XUMHUECKON nHPopmaruu. Ponb Oubnuorpapuueckux JaHHBIX B XUMHH.

2. CriocoObl HAEHTU(UKAITUN MOJIEKYIJIIPHBIX U TBEPAOTEIbHBIX XUMUYECKUX 00BEKTOB. PoJib
CTPYKTYpHOU HH(OpMALIUU B XUMHH.

3. CpencrBa TpexMepHO rpaduKH Ui BU3YaTU3alUl XUMUYECKHX JaHHBIX. Onepanuy mpoeK-
THpOBaHUsA. AmnmapaTHas nojaaepxka 3D-Bu3yanuzanu.

4. Buzyanuzanusi MOJIEKYISIpHBIX 00beKkTOB. CriocoObl v cTuiu 3D-npeicTaBieHust aTOMOB U
XUMHYECKHUX CBsI3€l. MOHUTOPHUHT CTPYKTYpPHBIX NTapaMeTpoB. Mcnonb3oBanue Tekcta B 3D-
rpaduke: METKH aTOMOB, CTPYKTYpHbIe XapakTepucTuku. [Iporpammuoe obecnieuenue st 3D-
BU3YalIHM3aluy (IPOCMOTPA) MOJIEKYISPHBIX TAHHBIX.

5. HWuTterpamus mporpaMMHOro oobecnedeHuss B 00JacTH BU3yalu3allud M PEAaKTUPOBAHUS
XUMUYECKHUX JaHHBIX. [IporpaMMHBIC cpeAcTBa MHTErpalii. XUMHYECKUI oduc.
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8.

9.

7. llepevyeHb y4eOHBIX U3IAHUH, HEO0OXOAMMBIX VISl OCBOCHUS JUCIHIJIMHBI

a) meyaTHbIe U3TAHMSI:

. bapanosckwuii, B.J. KBanToBas MexaHWkKa W KBaHTOBas XHMHUs: ydeOHoe mocobue / B.U.

bapanosckwuii. - MockBa: Academia, 2008. - 383 c. - ISBN 978-5-7695-3961-9
I'yceB, A.W. Hanomarepuansl. Hanoctpykrypel. Hanorexnomorun / A.W.I'yceB. - Mocksa:
®uszmaraut, 2007. - 415 c. - ISBN 978-5-9221-0582-8

. dyoposenckuii, C.JI. KommbroTepHbiii anamu3 crekrpaibHbix mAaHHbIX / C.J[.JlyOpoBEeHCKHIA;

MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit ®enepartum, Cankr-IlerepOyprekuii rocynaper-
BEHHBIN TEXHOJIOTHYECKUI MHCTUTYT (TeXHUYECKHi yHuBepcuteT), Kadenpa xummyeckoit HaHOTEX-
HOJIOTMH U MaTepUAIIOB AIIEKTPOHHON TexHUKH. - CankT-IlerepOypr: CIIOI TU(TVY), 2011. — 49 c.

. dy6posenckuii, C.J[. KBaHTOBO-XMMHUYECKUHA aHAIU3 MPOIYKTOB XHMHYECKOTO MOIUDHIIM-

pOBaHMSI TMOBEPXHOCTH KpEMHE3eMa: METOAMYECKHE YKa3aHUs K JlabopaTopHbIM pabotam /
C.J.Ay6posenckuii; MunuctepctBo oOpazoBanusi U Hayku Poccuiickont ®deneparuu, CaHKT-
[TeTepOyprckuii rocy1apCcTBEHHBIH TEXHOJOTUYECKHM MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa xumuueckoll HAHOTEXHOJOTMM W MaTe€pHalOB D3JEKTPOHHON TeXxHHKHU. - (CaHKT-
[TerepOypr: CIIOI' TU(TY), 2011. — 57 c.

. Hybposenckuit C.JI. KomnbroTepHbli au3aiiH M BU3yalu3alMs MOJEKYJISPHBIX OOBEKTOB:

HpakTUKyM; MuHUcTepcTBO 00pazoBanus U Hayku Poccuiickoit denepanmn, Cankr-IlerepOyprekuii
TOCYJJAPCTBEHHBIN TEXHOJOTMUYECKHI MHCTUTYT (TeXHHYEeCKHi yHuBepcurer), Kadenpa xummdaeckoit
HAHOTEXHOJIOTUA M MaTepHaioB 3JIEKTpOHHOW TexHukH. — Cankt-Iletepoypr: CIIOI' TU(TY),
2016. - 16 c.

. EnuceeB, A.A. ®yHkiuoHanbHble HaHoMaTepuaibl / A.A.Enucees, A.B.Jlykamun; mojn pen.

0. . TpetpsikoBa. — MockBa: ®usmatiut, 2010. — 456 c. - ISBN 978-5-9221-1120-1

. EpmakoB, A.J. KBaHToBass MexaHHWKa U KBaHTOBas XUMHMs: yueOHoe mocooue ais By3oB / A.M.

Epmaxkos. - Mocksa: FOpaiit, 2010.— 555 c. - ISBN 978-5-9916-0587-8

MenbnauxoB, B.I1. UHpopmanmonnbsie TexHomoruu: yueOHuK ais By3oB / B.Il.MenbHukos. -
Mocksa: Academia, 2008. - 425 ¢. - ISBN978-5-7695-3950-3

PamOugu, H.I'. ®usnueckne M XUMHYECKHE OCHOBBLI HaHoTexHonormi / H.I'.Pam6umnu, A.B.
bepeskun. - MockBa: ®uzmatiut, 2009.— 454 c. - ISBN 978-5-9221-0988-8

10. Cy3nanes, W.II. Hanorexnonorus: ®u3nko-XxuMusi HAHOKJIACTEPOB, HAHOCTPYKTYpP U HaHO-

matepuainos / NL.I1.Cy3naneB. — M3a. 2-e ucnp. — Mocksa: Kamxnslit gom «JIMBPOM», 2009. —
592 c. - ISBN 978-5-397-00217-2

11. XpymeBa, M.B. OcHOBBI MaTeMaTH4YE€CKOW CTATUCTUKU U TEOPUU CIYYAMHBIX IMPOIECCOB:

VYuyebHoe nocobue / M.B.Xpymesa, B.W.1{epoakos, J[.C.JIeBanoBa. — Cankr-IletepOypr: U3n-
BO «JIanby, 2009. — 331 c. - ISBN 978-5-8114-0914-3

0) 3JIEKTPOHHBbIE U31AHUA:

. bapanosckuii, B.JM. KBanTOBas MexaHMKa W KBaHTOBass XHMMus: yueOHoe mocobue / B.W.

bapanosckuii. — Cankrt-IlerepOypr; Mocksa; Kpacuonap: Jlanp, 2019. - 428 c. ISBN 978-5-
8114-3961-4 // Jlanb: snexkTpoHHO-OMOIMoTEeyHas cuctema. - URL: https://e.lanbook.com (nata
obpamienus: 15.12.2020). - Pexxum gocTyma: mo NOoAmHucKe.

. My6posenckuii, C.J/[. Komnberotepubiii anaim3 crnektpaibHbiX naHHbIX / C.J[.JlyOpoBeHCKuit;

MunuctepcTBo oOpazoBanusi u Hayku Poccutickoit deneparm, Cankt-IlerepOyprekuii rocyaapcr-
BEHHBIN TEXHOJIIOTMYECKUH MHCTUTYT (TeXHMYecKHi yHuBepcurer), Kadenpa xummdeckoit HaHO-
TEXHOJIOTHH W MaTEepPUaJIOB J1EKTPpOHHOH TexHuKH. - Cankr-IlerepOypr: CIIGI TU(TY), 2011. —

49 c. // CIIGI'TU(TY). Dnextponnas 6ubmmoteka. - URL: https://technolog.bibliotech.ru (mata
obpamienus: 15.12.2020). - Pexxum poctyna: ajsi 3aperucTpupOBaHHBIX MOJIb30BaTEICH.

. Jdy6posenckuii, C.JI. KBaHTOBO-XMMHUYECKHI aHaIM3 MPOAYKTOB XHMHUYECKOTO MOIUPUIIH-

pOBaHUs TIOBEPXHOCTH KpEMHE3eMa: METOJIWYECKHE YKa3aHWs K JabopaTOopHbIM padoram /
C. . Ay6poBenckuii; MunucrepctBo oOpazoBanHusi U Hayku Poccuiickoit ®@eneparyu, CaHKT-
[lerepOyprckuii TOCYIapCTBEHHBI TEXHOJOTMYECKUN WHCTUTYT (TEXHUYECKUI YHUBEPCHTET),
Kadenpa xumudeckoil HAHOTEXHOJIOTMHM W MATEPHUATIOB DJIEKTPOHHONW TeXHHUKH. - CaHKT-
[Terepoypr: CIIGI' TU(TY), 2011. — 57 c. // CITIOBI' TU(TY). Dnextponnas 6ubmuoreka. - URL:
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https://technolog.bibliotech.ru (mata oOpamenus: 15.12.2020). - Pexum npocryma: mis
3aperucTpUPOBAHHBIX MOJIb30BATEIICH.

4. Nyoposenckuii C.J]. KoMmploTepHbBId IHM3aiiH M BH3yalM3alUs MOJEKYJISIPHBIX OOBEKTOB:
MpakTUKyM; MHHUCTEPCTBO oOOpasoBanusi W Hayku Poccuiickoit  ®enepammu, CaHKT-
[lerepOyprckuii TOCYIapCTBEHHBI TEXHOJOTHMYCCKUN WHCTUTYT (TEXHUYECKUH YHUBEPCHTET),
Kadenpa xumuyeckoil HAHOTEXHOJOTMHM U MAaTEpUAIOB 3JEKTPOHHON TeXHUKH. — CaHKT-
[etepoypr: CIIOBI' TU(TY), 2016. - 16 c. // CIIOBI' TU(TY). Dnexkrponnas 6ubimoreka. - URL:
https://technolog.bibliotech.ru (mata oOpamenus: 15.12.2020). - Pexum gocryma: s
3apEruCTPUPOBAHHBIX 0JIb30BATEINICH.

8. [lepeyeHb 3JIEKTPOHHBIX 00Pa30BaTEJbHBIX PECYPCOB, HEOOXOAMMBIX JJI OCBOCHHUS
AUCHHUIIMHBI

1. VueOnsriii mian, PITJ] u yueOHO-MeTomuueckue Marepuaibl - media.technolog.edu.ru
2. Ob "bubmuorex" CIIGI TU(TY) (moctyn k caiiTy OnOIMOTEKH);
3. NudopmanmonHo-crpaBouHblie mouckoBbie cuctemsl U b]l B cetu Untepuet; ObC «Jlanb»

9. MeToauyecKkue yKazaHus AJsl 00y4arOLIUXCS M0 OCBOEHUIO TUCIHUTLTUHBI

Bce Bumbl 3aHATHH 10 JHUCHUIUIMHE TPOBOJSATCS B COOTBETCTBUH C TPeOOBaHUSIMU

cnenyromux CTII:

1. CTO CIIGI'TU(TY) 026-2016. Ilomoxxenme o OakamaBpuare./ CIIGI'TU(TY).- Been. c
01.01.2016.- CII6.: CIIGI' TU(TYVY), 2016.- 38 c.

2. CTII CII6I'TU 040-02. Buasr yuebnbix 3ausatuii. Jlekmus. O6mme tpedoBanus./ CIIOI TU(TY).-
Been. ¢ 01.07.2002.- CII6.: CIIGI' TU(TY), 2002.- 7 c.

3. CTO CIIGI'TU(TY) 020-2011. Jlaboparopubie paboTel. O0mue TpeOOBaHUS K OpraHW3aIluu U
nposenenuto 3anatuit./ CIIGI TU(TY).- Been. ¢ 01.07.2011.- CII6.: CIIGI TU(TY), 2011.- 21 c.

4. CTII CIIOI'TH 048-2009. Bunel yueOHbIx 3aHsTHil. CamocTosiTeNbHas MaHUpyemasl paborta
ctyneHToB. OOmue TpeboBaHus K opranmzanuu u mpoeaenuro./ CIIOGITU(TVY).- Brexd. ¢
01.01.2010.- CII6.: CIIGI' TU(TY), 2009.- 6 c.

5. CTO CIIeI' TU(TY) 016-2015. Tlopsaok opraHu3aldyd U MPOBEACHUS 3a4€TOB M K3aMEHOB./
CIIGI'TU(TY).- Been. ¢ 01.06.2015. - CII6.: CITIOGI' TU(TY), 2015.- 45 c.

6. CTO CIIoI' TU(TY) 044-2012. Buasl yuebHbix 3anatuii. Kypcooii nmpoekt. Kypcoas pabora.
O6mue TpedoBanus./ CIIGI TU(TY).- Beex. ¢ 01.06.2012. - CII6.: CITIOI' TU(TY), 2012.- 44 c.

B xo/1e TeKIMOHHBIX 3aHATHH CTYIEHTY HEOOXOIUMO TOTOBUTH KOHCIICKT JICKITUH: KPaTKO,
CXeMaTU4YHO, TOCTEI0BaTENbHO (UKCHUPOBATh OCHOBHBIE IOJOXEHHS, BBIBOJABI, (POPMYIHPOBKH,
0000IIeHNs; MMOMEYaTh BaKHBIC MBICTH, BBIICIATH KIIOUEBBIC CIIOBA, TepMHHBI. [IpoBectn
MPOBEPKY TEPMHUHOB, TOHSTHA C TIOMOIIBIO SHIUKIONEIUHN, CIOBapel, CIPaBOYHUKOB C
BBIMIMCHIBAHNEM TOJIKOBAaHUH B TETPAIb.

AynutopHas dYacTh Kypca JOJDKHA COMPOBOXKIATHCS WHTEHCHUBHOM CaMOCTOSITENBHOM
paboTOl CTYJACHTOB C PEKOMEHJIOBAHHBIMHU TIPEIOABATEIIIMHA JINTEPATYPHBIMH HCTOYHHKAMH H
nH(OPMAIIMOHHBIMU pecypcaMu ceTH MHTepHeT mo BceM paszjienaM JUCHUILIMHEL [ImanupoBaHue
BPEMCHH JUIS M3yYeHHUsS IUCIMIUIMHBI HEOOXOJMMO OCYIIECTBJIATh HAa BECh IMEPUOJ OOYUCHHS,
npeaycMaTpuBass TpU OTOM PETYyIspHOE TOBTOPEHHE NPOHACHHOrO Marepuaia. Marepuai,
3aKOHCITEKTHUPOBAHHBIN HA JICKIUAX, HEOOXOJUMO B paMKax BHEAYJUTOPHOW CaMOCTOSITSIBHOM
paboThl PETyNApHO MOMOJHATH CBEACHUSAMU W3 JIMTEPATYPHBIX HCTOYHUKOB, TMPHUBEICHHBIX B
paszeine 7 HacTosimen nporpamMel. [Ipy 3TOM Ha OCHOBE M3Y4YEHHUS PEKOMEHI0BAaHHOM JIUTEPATYPhI
[[EIeCO00Pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX IIOJIOKCHHM, TEPMHHOB W OMNPEICICHUIA,
TPeOYIOMMX 3alMOMUHAHUS W HEOOXOAUMBIX [UISi OCBOCHHS CIEIYIOIIUX pa3/eiioB ydeOHOM
TUCIUIUIAHBL. J[7s pacimpeHuss u yriayOJieHus 3HaHUW 1Mo y4eOHOH TUCIUILUIMHE HEOOXOIMMO
aKTHUBHO HCIOJIb30BaTh HH(POPMAIIMOHHBIE pecypchl ceTu HTepHeT.

JInst BBINOJMIHEHUST J1abOpaTOpPHBIX PabOT HEOOXOAUMBI: IpopaboTKa paboyel MporpamMMel,
yaensisi oco0oe BHHMMaHUE LEISIM U 33JadyaM CTPYKTYpe M COJEp)KaHUIO AUCUUIUIMHBI, U
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KOHCIIEKTUPOBAHUE MCTOYHUKOB, a TAKXKE M3YYCHHE KOHCIIEKTa JICKLUW, MOATOTOBKA OTBETOB K
KOHTPOJIbHBIM BOIIPOCAM U IPOCMOTP PEKOMEHAYEMO TUTEpaTyphl.

[IpomexyTouHas aTTecTanus IO AWCHUIUIMHE — B KOHIIE 5 ceMecTpa B BHJE 3ayeTa
(BKJTIFOUAET 2 BOIPOCA U3 PA3NIMYHBIX TEM MPOUJAEHHOr0 MaTepuasa) U 3allUThl KypCOBOM paOOTHI.
Pe3ynbraThl 3aueTa 1 OLIEHKA 332 KyPCOBYIO paOOTy BKJIIOYAIOTCS B MIPHIIOKEHUE K TUIIIOMY.

10. Hepeqenb I/IH(l)OpMaIIHOHHLIX Texnonornﬁ, HCIIOJIB3YEMBIX IIPU OCYIIECTBJICHUM
06pa30BaTeJ'[LHOFO npomecca mo JMCuuIlInHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpoliecce MO JAAHHOW JUCIHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

- YTEHHUE JIEKUUI C MCIOJb30BAaHUEM ClAiI-NIpe3eHTalUi, BUICOMATEPHaioB, BUPTYaIbHBIX
nabopaTtopuii 1 0a3 TaHHBIX;

- B3auMoJieiicTBUE ¢ oOyyaromumucs nocpeactsom DMOC.

10.2. IIporpamMHoe obecniedeHue.

[TpencraBieHue JEKIIMOHHOIO MaTepraa U IPOBEJACHHUE MPAKTHYCCKUX 3aHATHI:
OC — ue amxe MS Windows XP SP3

MS PowerPoint 97 u BrIie

[TpoBenenue nabopaTOpPHBIX PadOT:

JlokanbHas cets CIIOI TU(TY) (moctyn k cailTy OUOIHOTEKN);
[TporpamMMHBIE TTAKETHI:

ACDLabs, GAMESS, Gaussian, MathCAD

10.3. ba3sl JaHHBIX M HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI
1. OB "bubnuotex" CIIOI' TU(TY) (mocTym K caiiTy OMOIMOTEKH);
2. UadpopmanroHHo-cipaBouHbie ouckoBbie cuctemsbl U B/ B cetu Untepuer; DbC «Jlanb»
3. Hayunas snexrponnas 6ubiamoreka eLIBRARY.RU http://elibrary.ru

11. MarepuaibHO-TeXHH4YecKasi 0a3a, He0OX0AUMAs LISl OCYLIeCTBJICHUS 00Pa30BaATEILHOIO
npouecca no AUCHUIINHE

Peanuzanus mporpaMMbl yuyeOHOM JUCHMIUIMHBI HE MPEAIojaraeT Haluuus Cleluanu3u-
pOBaHHOrO yuyeOHOro KaOWHETa MpU YCIOBHUM COOTBETCTBUS YUEOHBIX KAOMHETOB CaHUTAPHBIM
HOpMaM, a ero 000pyA0BaHUS — U3JI0KEHHBIM HIKE TPEOOBaHUSIM:

1. YueOHnas aynutopus Ha 25 u 6ojee mect

2. IlepcoHanbHbIN KOMIBIOTED.

3. MynbTumenua-npoektop (paspemieaue e xyxe 1024x758).

4. CrannoHapHbIN WU NEPEHOCHON MPOEKIIMOHHBIN YKPaH.

5. KomruiekT mpe3eHTanuii ¥ BUACOPUIBMOB 1O JUCITUTITHHE.

JlaGopaTopHbie pPabOThI TPOBOIATCA B y4eOHOM KaOWHETE, OTBEUAIONIEM CAHUTAPHBIM
HOpMaM, a ero 000pyJ0BaHUE — CIEAYIOIUM TPEOOBAHHSIM:

1. YuebHas ayauropus Ha 25 u Gonee MecT.

2. [lepcoHanbHble KOMOBIOTEPHI 11 00yYarOIIUXCA.

3. MynbTumenua-npoektop (paspemieaue e xyxe 1024x758).

4. CranoHapHBINA WK EPEHOCHOMN MPOEKIIMOHHBIN HKPaH.

12. Ocob0eHHOCTH OCBOEHMS AUCHUILUIMHBI MHBAJIUAAMM M JIMHAMHU € OrPAHMYECHHBIMM
BO3MOKHOCTSIMH 310POBbSI.

NHBanuapl W Juna ¢ OrpaHUYEHHBIMH BO3MOMKHOCTSMH 3JI0POBbsSI, JIONYILEHHBIE 10
MEIUITMHCKUM TMOKa3aHUsIM K 00y4EeHHIO TI0 HampaBieHuio moarotoBku 22.03.01 Marepuanoseienue u
TEXHOJIOTUM MAaTepHalioB, H3y4aloT JUCIHUILUIMHY B TMOJHOM oOOBeMe. YueOHbBIH mporiece
ocymiecTBisieTcss B coorBercTBuu ¢ "llonmoxkeHuemM 00 opraHu3anuu yd4eOHOro mpoliecca Jist
00y4YeHUs] WHBAJIUIOB W JIHMI] C OTPAHUYCHHBIMH BO3MOXKHOCTAMH 370poBbi PI'BOY BIIO
CIIOI'TU(TY)", yrBepkaeHHbIM pekTopoM 28.08.2014.
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ITpunoxxenne Ne 1
K paboueil mporpamMme AUCLUIUIMHBI

@®oHJ OLICHOYHBIX CPEACTB
AJ1 IPOBEAeHUs IPOMEKYTOYHOM aTTeCTALIMU MO JUCHHILINHE
"UH(popManoOHHbIE TEXHOJIOTMH B TBEPAOTEIbHOM MaTepuaioBeleHnu"

1. IlepeyeHb KOMIIeTeHIMI U ITANOB UX (POPMHPOBAHUS.

HNnaexc 9tan
KOMIIETEH Coaep:xanue (¢hopmupoBanus
101071
IIK-4 |CnocobeH ucnoib30BaTh COBPEMEHHbBIE HH(DOPMAIMOHHO- HPOMEKYTOIHBIN

KOMMYHHKAI[MOHHBIE TEXHOJIOTHH, IN100abHbIe HH()OPMAaLMOHHBIE
pecypchl B IPOEKTHOM M paCUYETHO-aHATUTUYECKOU JIEATEILHOCTH B
o0JacTu MaTepUaIOBeIeHUs U TEXHOJIOTUN MaTepUajoB
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2. [Toka3aTejn U KpUTEPHH OLEHUBAHUS KOMIIETEHI[UI HA PA3JIMYHBIX ITANaX UX GOPMUPOBAHMS, IKAJIA OLEHNBAHUSA

Kon n HaumeHoBanue TMokasatem YpoBHHu chOPMHUPOBAHHOCTH
WHJUKaTOpa Kpurepuit (onmcaHue BHIPAKEHHOCTH JeCKPUIITOPOB)
JIOCTHKEHHS copumposannoCTH OLICHUBAHUS
KOMIIETEHITIH (meckpunTOpHI) «He 32a4TEeHO0» «3aYTEHO»

IK-4.1 3HaeT nHGOPMAIIMOHHBIS [IpaBunbubie | He  3naer  mHboOpmanmoHHbIC | 3HAET uH(pOpMaIMOHHBIC
CnocoOHOCTh TEXHOJIOTHH, TJI00aJIbHbIE OTBETHI Ha TEXHOJIOTHH, rio0aabHbIE | TEXHOJIOTHH, r100aIbHBIC
OCYIIECTBJISITH BEIOOP nH(pOpPMaIIMOHHBIE PECYPCHI B BOIIPOCHI uH(GOpPMAIMOHHBIE  pecypchl B | HHGOPMAIIMOHHbBIE pecypcebl B
MH(POPMAITUOHHO- 00J1aCTH MaTepUAIIOBEICHUSI 1 NeNe 1-16 0o0JacTH  MaTepUaJOBENCHHUS U | 00JIACTHU ~ MaTEpPUAIOBENICHUS U
KOMMYHUKAITMOHHBIX TexHoJIoruu MaTepuanon (3H- K 3a4ery, TEXHOJIOTUHM MaTepUaioB TEXHOJIOTUM MaTEpPUaIOB
pecypcoB u 1) 3almTa
TEXHOJIOTHH, KypCOBOU
MOJTYYEHHBIX U3 Pa3HbIX paboThI
HCTOYHHKOB, B YMeer cucremMaTu3upoBaTh [IpaBunpHble | He ymeer cucTteMatu3upoBarh | Y MeEET CHCTEMATU3UPOBATH
COOTBCTCTBHH C MOJy4YeHHYI0 HHQOPMAIIHIO B OTBETHI HA NONy4YeHHYI0 HMH(OpPMAIMIO B | TOMYyYEHHYIO nH(pOpMaIIHIO B
TIOCTaBJICHHON COOTBETCTBUH C MOCTABICHHOM BOIIPOCEHI COOTBETCTBUM C IIOCTaBJICHHOM | COOTBETCTBHH C MOCTaBIICHHOM
POhECCHOHATLHOM 3agaueii (V-1) NoNe 17-35 | 3amaueit 3aJauei
3a/1a4€H. K 3aUeTy,

3alura

KypCOBOM
paloThI

HIkana onenuBanusi coorserctByer CTO CIIGITU (TVY): mpomexyTouHas aTTecTalysi MpOBOAUTCSA B (hopMe 3ayeTa M 3aLUUTHI KypPCOBOii
padotbl. Kpurepun olieHUBaHUS — «32a4TEHOY, «HE 324TEHO0) IIPUBECHBI B TaOIHIIE 2, IPU 3aIUTE KypCOBOM pabOThl — IIKaa OaibHasl.

OneHka «3a4TeHO» BBICTABIISETCS, €CJIM OTBET CTYJIEHTa OTIIMYAETCSI TIOCIEA0BATENBHOCTBIO, IOTUKON M3JI0KEHUS, YUalUiicsl JEMOHCTPUPYET
rIyOWHY BJaJeHUs TpPEACTAaBIEHHBIM MAaTE€pHaIOM, OTBETHl (OPMYIHUPYIOTCS apryMEHTHPOBAHO, OOOCHOBBIBA€TCSI COOCTBEHHAs MO3UIHUS B
POOJIEMHBIX CUTYalHsX.

OreHKa «HE 3a4TE€HO» CTABUTCS, €CIIM OTBET CTY/AEHTA HE MepeslaeT CoJepiKaHue MPoOIeMbl, HE IEMOHCTPUPYET YMEHHE BBIICIATh IJ1aBHOE,
CYIIECTBEHHOE, OTBET HOCUT KPAaTKUH, HErTyOOKHiA, TOBEPXHOCTHBIN XapakTep.
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3. TunoBble KOHTPOJIbHbIEC 32JaHHUSA JJIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu

a) Bompochl 1015l OLEHKH 3HAHWH, YMEHUI M HABBIKOB, C(POPMHUPOBAHHBIX Y

cryaenTa no komnerennun IK-4

1.

Cneunduxka HHPOPMALMOHHBIX TEXHOJOTUA B OOJACTH XUMUU M MaTepUAIOBEACHMUS.
CrpykrypupoBanre xumMudeckoir uapopmarmu. Pois Oubianorpaduieckux JaHHBIX B XUMHUU.

2. Cnnoco0x1 I/I,Z[CHTI/I(i)I/IKaHI/II/I MOJICKYJIIAPHBIX M TBEPAOTCIBHBIX XHUMUUYCCKHUX 00bexToB. Ponp

N

9]

CTPYKTYpPHOI HH(pOpMAIUK B XUMUH.

OOmue mpuUHOMIIBI TOCTPOCHHMA M Kiaccudukamus (OpMaToB NaHHBIX. TEKCTOBBIE U
Oounapublie popmatbl. OTKPBITHIE U 3aKpBIThIE popMaThl. TernpoBanHsie U HUKCHPOBAHHBIE
dopmatel. MudopmanmonHnas u30bITOYHOCTH (OpMAaTOB JaHHBIX. [IpenmymiecTBa wu
HEIOCTAaTKU (POPMATOB Pa3HBIX THUIIOB.

. Tumnbl gaHHBIX U popMaThl UX MPEICTaBICHHS B OMHAPHON U TeKCTOBOU (popme. PazpsiaHocTb

YHUCIICHHBIX JaHHBIX. OCOOEHHOCTH TEKCTOBBIX JaHHBIX. KomupoBku TekcTa. [logmepxkka u
Bepcuu (hopmaToB JaHHBIX. [Ipo6IeMbl COBMECTUMOCTH U IEPEHOCHUMOCTH JJAHHBIX.
dopmatbl TEKCTOBBIX JaHHBIX. KojoBble TaOmumbl. Pa3psmHOCTh KOAUPOBKH. 8-OUTHBIC
koqoBbie TaOymipl. Ctangapt UNICODE. IIpo6iemMbl nHGOpMAaIIMOHHON H30BITOYHOCTH H
COBMECTHUMOCTH KOJIOBBIX TAOIHII.

6. CDOpMaTBI YHUCJIICHHBIX AAaHHBIX. ]_[eJ'IBIe quciia 1 4ucia C nnaBanmeﬁ 3aIIsITOM. BI/IHapHOG n

Nel

10.

11.

12.

13.

14.

15.

16.

TEKCTOBOE TMpecTaBieHune. Pazmimuus OnHapHBIX POPMATOB IS PA3TUYHBIX TUIATPOPM.
dopmarel CTPYKTYPHO-XUMHUYECKUX JaHHbIX. IIpoOiemMbl coBMECTHMOCTH U  Kpocc-
wiatpopMHocTH. Monekynspabie ¢Gopmatsl (Xyz, mol, pdb, Z-marpuma). IpuHIUTBL
OpraHu3alK JaHHBIX U HH(OPMALIMOHHAS H30BITOYHOCTD.

CpenctBa TpexMepHON Tpaduku Uil BH3yalM3alud XHMUYECKUX JaHHbIX. Onepauuu
NPOEKTHUpOBaHUs. AnmaparHas noaiaepxka 3D-pusyanuszannu. OtoOpaxeHue rpadguyeckux
MPUMHUTHUBOB: TOYKH, JHHHM, IOJUTOHBI, TPEXMEpPHbIE T€OMETPHUYECKHE OOBEKTHI M HX
noBepxHocTU. D deKThl ocBemieHus. L{BeToBast 3aaMBKa U TEKCTYpUPOBAHUE.

. Buzyanuzanus MonexynsipHbix 00beKTOB. CriocoObl U ctriin 3D-TipecTaBieHus] aTOMOB U

XUMHUYECKHUX CBs3ed. MOHUTOPHHI CTPYKTYPHBIX INapameTpoB. lcnonbp3oBaHMe TEKCTa B
3D-rpaduke: METKH aTOMOB, CTPYKTYpHBbIE XapakTepucTHkH. [IporpammHoe obecrieueHne
s 3D-Buzyanu3zanuu (IpocMoTpa) MOJIEKYIISIPHBIX TaHHBIX.
[IpoGnembl peakTUpOBaHMS U MOCTPOSHUSI MOJIEKYJIIPHBIX CTPYKTYp B 3D-nipeacTaBieHuu.
HeonHo3HayHOCTH onepanuy o0paTHOro NpoeKTUpoBaHus. Vcnonbp30BaHue MOHUTOPOB MU
3D-penaktupoBannu. ONTUMH3ANNS CTPYKTYPHI MOJICKYIL.

Busyanuzanuss MOJEKYJISPHBIX CTPYKTYpHO-XMMHUYECKMX JAHHBIX B BHJIE JIBYMEPHBIX
CTPYKTYpHBIX (opmyin. OcHoBHble NpUHIUNBL. CTUIUM OTOOpa)KEHUS aTOMOB M CBS3EH.
WHTEpakTUBHOE KOHCTPYHpPOBAaHME M [JU3allH MOJEKYJISAPHBIX XUMHYECKHX CTPYKTYD.
[la6nons! (TemIuieThl) MoOJeKyIsApHbIX (parmMeHToB. IIpoBepka (Check) u ouncrka (Clean
Up) crpykrypsl. Xumuueckue 2D-penakTopsl.

WuTerpamus nporpaMmMHOro ooecriedeHus B 00JacTH BU3YyalIM3alMl M pPEJaKTHPOBAHUSA
XUMUYECKHX JaHHBIX. [[porpaMMHBbIe cpeacTBa HHTErpallii. XUMHUYECKHH oQuC.

®opmar onucanus TBepAblx Ten cif. OcCHOBHbIE NpaBHJia M OrPAaHUYEHHS] TEKCTOBBIX
3anucelt. Cunrakcuc crangapra CIF. Ocnosusble Teru CIF.

Oco0eHHOCTH BH3yalM3allud KPUCTAIUIMUECKHX CTPYKTyp. OToOpaskeHue 3j1eMeHTapHON
saueiiku. OroOpakeHne MepuoaAndeckux CTpykryp. CrenuansHble cTHiIu 3D-Busyanuzanuu
kpuctauioB. [IporpamMmmsl 3D-Bu3yanusanuu KpucTaioB.

CTpyKTypHOE MOJEIMPOBAHUE M aHAIU3 KPUCTANIMYECKMX TBEpAbIX Tel. Moaenu
MOBEPXHOCTHU KpHUCTAJIIa U KpUCTAIIOrpaUIeCKUX CEYeHUN 0O0bEMHON CTPYKTYPBHI.
OCHOBHbBIE TPHUHLUIIBI TMPAKTUYECKOTO IIOCTPOEHMSI KBAHTOBO-XMMHYECKHX MOJENIEH.
HesMmnupuueckne u noysMOupudeckue pacueTsl (ypOBEHb TEOPHM, ATOMHBIM 0aswuc,
ANIEKTPOHHAsI KOPPEIALUS).
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

KBaHTOBO-XMMHUYECKOE MOJENMPOBaHIE 00beMa U MOBEPXHOCTH TBepAbIX Tel. KiactepHsrii
noaxol. [lepuonnyeckue rpaHUYHbIE YCIOBUS M MOJIENIN KPUCTAIIMYECKUX TBEP/IBIX Tell.
CpaBHHUTENBHBIA aHANW3 KBAaHTOBO-XMMHYECKOTO IPOTPAMMHOIO OOECICYeHHS JUIS
MOJICKYJISIPHO-KJIACTEPHBIX M NEpUOAMYEcKUX pacueToB. Kpocc-miarhopMHOCT U
0COOCHHOCTH HHTEpdeiica Moap30BaTelIs.
3amaun KBaHTOBO-XMMHUYECKOTO pacyeTa u MporHo3upyemMas nHhopManus.
OCHOBHBIEC IPUHIUIIBI TIOCTPOCHUS 3aJaHUI JJIs1 KBAHTOBO-XUMHUYECKUX PACUETOB U aHAJH3a
WX pe3yJIbTaToB.
MornekynspHasi TMHaMHKa KaK CPEICTBO MOAEIMPOBAHUS TEPMHUYECKOTO MOBEICHUS TBEPIIBIX
ten. Da3oBble mepexoisl U noauMopdueie npespamieHus. Cydonumanus U KOHACHCAIUS.
[ToBepXHOCTHBIE SIBJICHUSI.
DOMIIMPUYECKU  XapakTep  MOJIEKYJISIpHO-IMHAMUYECKUX  pacueroB. [loreHuumansl
MEXYaCTUYHOTO B3amMojaeucTBUs. OJHO- M MHOTOLEHTPOBBIE MOTEHIHANBL. [IpoGiembl
JUHAMHYECKOTO  MOJECIUPOBaHMS  TBEepAbIX (a3  clIokHOro cocrtaBa. KBaHTOBO-
MOJICKYJISIpHAs TUHAMHUKA.
MonenupoBanue pe3yabTaToB AU(PPAKIIMOHHBIX UCCIETOBAHUMN KaK CPEJCTBO MPOU3BOICTBA
XUMHUYECKON HH(POpMAITUH.

CpaBHUTENBHBII aHANU3 MPOTPAMMHOIO O0ECHEeYeHHUs ISl MOJEKYJISIPHO-TUHAMHUYECKUX
pacuetoB. OCHOBHBIE TPHHIUIBI TOCTPOCHHUS 3aJaHUM U pPacuyeToB W aHaIM3a MX
PE3yNIbTaTOB.

TepMonnHaMuyeckoe MOJEIMPOBAHUE IPOLIECCOB IMOJIYYEHUS TOHKHMX IUIEHOK METOJaMU
XUMHUYECKOTO OCaXACHHs] M3 Ta30BOM ¢a3zpl. Moaenu oOpa3oBaHMs WHIUBUAYAIbHBIX H
CMemaHHbIX (a3. TepMoanHAMHYECKUE U KHHETUYECKHE MOACTH XUMHUYECKOTO OCAXKICHHS
TOHKHX TJICHOK.

MeToa MHHMMHU3AIUH TEPMOJMHAMUYECKUX TOTEHIIMATIOB M METOJl KOHCTAaHT PaBHOBECHS.
MognenbHble pacueTsl (pa3o00pa3oBaHUS B MHOTOKOMIIOHEHTHBIX cHucTeMax. [Iporaos
TEPMO-AMHAMHUYECKOTO ITYTH Mpoliecca U 00X0]l paBHOBECHSI.
Opranu3anus 10cTyna K HHPOPMALUU B JIOKAJIBHBIX U II100ATBHBIX KOMIBIOTEPHBIX CETHX.
@dusnueckue CpeAcTBa  KOMIBIOTEPHBIX ~ KOMMYHHMKAIWH. ATIapaTHbIE — CpelCcTBa
KOMIIBIOTEPHBIX ~ CETeil, ceTeBble ajanTepbl, KOHLEHTPATOpPbl W MapUIpyTHU3aTOPHI.
[Iporokonbl oOMeHa fAaHHBIX Hu3lero yposHs. Ctpykrypa IP-anpeca u mpocrpanctso IP-
anpecos. Ethernet.
[TpuHIIMTIBL TOCTPOCHUS U (PYHKIIMOHUPOBAHUS PEISIIMOHHBIX 0a3 MaHHbBIX. TaOiuIb, MOt
u 3anucu. CtpykTypupoBaHue HH(popMarmuu B 0a3ax JaHHBIX M HHGPOPMAalMOHHAs
n30bITouHOCTh. KitroueBblie noss. [loanepikanre HenoCcTHOCTH PEISUOHHBIX 0a3 JaHHBIX.
Hoctyn k rimo0anbHbIM 6a3aMm naHHBIX (on-line u off-line). AaMuHUCTpUpOBaHHE JOCTYIIA.
[Touck u BeIOOpKa MHPopManuu. OCHOBHBIE MPUHIIUAIIBI TIOCTPOCHHUS 3aIPOCa K TEKCTOBBIM
6a3aMm nmaHHbIX. OnTHMU3aIUs 3ampoca W jorudyeckue omnepatopbl. Murterpanus CYBJ] u
WHTEPAKTHUBHBIX BU3YAITBHBIX CPENCTB (POPMUPOBAHUS 3aIIPOCOB.

ITouck xumuyeckoil mHpopManmuu BO BCeMHpPHOH ceTH. OCHOBHBIE THIIBI MCTOYHHUKOB
nHpopmanuu U crnocoObl noucka. [louckoBble MalIMHBI U MOUCKOBBIE KaTaJoOr'u OOIIETO
Ha3zHaueHus. Kputepuu momHOTH U peneBaHTHOCTH. CTpaTerus moucka.
Xumudeckue 0asbl JaHHBIX. bubmmorpaduueckue 6a3pl XUMHUECKUX TaHHBIX. Y HUBEPCATLHBIC
0a3bl (PU3MKO-XUMHUYECKUX U CTPYKTYPHBIX JaHHBIX. Crenuaan3upoBaHHble 0a3bl JaHHBIX
M0 CBOWCTBAM XHMHYECKUX coeauHeHnid. OcoOeHHOocTH (OPMHUPOBAHMS 3alpoOCOB K
XUMHAYECKUM 0a3aM JaHHBIX.

bubnuorpaduueckas wHbopmarusa. Bunubl HaydyHbIX myOnuWKanuid (KHUTA, CTaThsd B
MIEPHOINUECKOM U3/IaHUH, COOPHUK HAYYHBIX TPYAOB, MaTepHaibl KOH(PEPEHIHA, CHMIIO3NYMOB
¥ CEMHHApOB, TUCCEPTAIMU) U X Oubanorpaduyeckoe onucanue. OCHOBHBIC CTPYKTYpPHBIC
aseMeHThl Oubnuorpaduueckoil mHdopmaruu. TumoBas cTpykrypa Oubmuorpaduueckon
0a3bl JaHHBIX.
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33. OcHOBHbIE W3AATENbCTBA U M3JaHUS B 00JIACTH XUMUHU U MarepuajoBeneHusi. OrpaHMYeHHbIH
o6ubnnorpadguueckuii U MONHOTEKCTOBBIM noctym. [lomck xumumueckod uHpopmanuu Ha
canTax U34aTesbCTB.

34. Cpencta unentudukanuu oudnuorpadudeckoi nundopmaruu. Mugexcer DOI, ISBN, ISSN.
®opmatsl 6bubnuorpaduyeckux ganubix RIS u BibTeX.

35. 3agaum M BO3MOXKHOCTH MPOTPAMMHBIX CpPEACTB 00paboTKH Oubnmorpaduyeckoi
uHpopmanuu. JlokanbHble u VHTEpHET-OPHEHTUPOBAHHBIE MPOTrPaMMBL.  MeHeKephl
o6ubnnorpaduueckux ccbuiok. Haydnsle colnaibHble CETH.

K 3auery momyckaroTcsi CTYJEHTBI, BHIIOJHUBIINE BCe (hOpPMBI TeKyIero Koutpods. [Ipu
clade 3a4eTa CTYACHT MOJydaeT 2 BOMpoca U3 MepeyHsi, MPUBEACHHOTO BBIIIIE.
Bpemst moaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. Tembl KypcoBBIX padoT:

1. Ilouck HayuHo-texandeckoit nadopmarun B WWW-nctounnkax: noirydyeHne BaHani-
OKCH/JIHBIX ITOKPBITUH Ha MOBEPXHOCTH KpEMHE3eMa
2. Ilouck HayyHo-TexHuueckoi nHpopmanuu B WWW-ncTouHnKax: THAPOTEPMAIbHBIA CHHTE3

KOMITO3UIIHOHHBIX MaTepuanioB Ha ocHoBe Al,O3/Fe;03
3. ITouck HayuHO-TexHu4eckoi nadopmarnu B WWW-ncrounmkax: ceHcopsl Ha ocHoBe PbSe
4. ITouck HayyHo-TexHnueckor nHpopmauuu B WWW-uctouHukax: 3JeKTpOHHBIE ONITHYECKHE
u UK-criektpsl nokpeituii TiO; Ha moBepxuHoct Al,O3
5. TTouck HayuHO-TexHn4eckoi uadopmaruu B WWW-ncrounnkax: Al,O3 B kepamuke u
ANEKTPOHHOW TEXHUKE
6. ITouck HayuHo-texunueckoit unpopmarun B WWW-ncTouHnkax: : BOCCTAHOBJIEHUE
COEIMHEHUI BaHa/11s Ha IIOBEPXHOCTH
7. Buzyanuszanus U CTpYKTYpHBIH aHaIu3 -KBapia
8. Busyanuzanus u CTpYKTYpPHBIN aHaN3 -TEeMuI0Xpo3uTa
9. Buzyanusanus U CTpyKTYpHBIH aHaJIN3 KaCCUTEPUTA

5. Meroanyeckue mMarepuajbl AJIs ONpelesieHUs NPOUeAypP OUECHUBAHWA 3HAHUM,
YMeHMi, HaBBIKOB H (MJIM) ONBITA [JAeATEJbHOCTH, XapaKTePU3YKOIIHMX ITalbl
(opMupoBaHus KOMIETEHIHH.

1. ITonoxenue o popmax, NEPUOJUUYHOCTH U MOPSAKE MPOBEACHUS TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH U IpoMexxyTouHoM aTtectanuu odyyatomuxcs B CIIGI TU(TY) (VY1B. [Ipukazom
pextopa CIIGI' TU(TVY) ot 12.12.2014 Ne 463).

2. CTO CIIoI'TU(TY) 026-2016. Ionoxxenne o 6akanaBpuate./ CIIGI' TU(TY).- Been. ¢
01.01.2016.- CII6.: CIIGI' TU(TY), 2016.- 38 c.

3. CTO CIIeI'TU(TY) 016-2015. Tlopsimoxk opraHu3alMil W TPOBEICHUS 3a4€TOB U
sk3amenoB./ CITIOGI TU(TY).- Beea. ¢ 01.06.2015. - CII6.: CIIGI TU(TY), 2015.- 45 c.

18



