OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

MuHucTEepCcTBO HAYKHU U BbicIero oopazosanusi Poccuiickoii @enepannu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynnamenTanbHOM U NPUKIATHON XUMUU

OAOBPEHO
Pykosoautens OII T.I1. Kycrosa

29 aBrycra 2024 r.

Pa0oyas mporpaMma AuCHUIIHHBI
KommbroTepHble TEXHOJIOTUH B HAYKE U 00pa30BaHUU

YpoBeHb BBICIIETO 0Opa30BAHUS: MarucTparypa
KBanudukanus BbITyCKHUKA! MAarucTp
Hamnpapnenue nmoaroToBku: 04.04.01 Xumus
HanpasnenHocts (mpo¢uib) Hano6uorexnonoruu

00pa3oBaTeIbHOI MPOrpamMMBbl:

HMBanoBo



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

1. Ilesin ocBOeHUsI AU CHMIIIMHBI
Henpto nucuumiunebl «KoMObIOTEpHBIE TEXHOJOTMM B Hayke W 0Opa3oBaHUW» SIBIISETCS
¢dopmupoBanne HHYOPMAIIMOHHONW KYJIBTYPHl BBIIYCKHUKOB MAarucTpaTypbl, 4YTO CIIOCOOCTBYET
JOCTH)KEHUIO Ka4eCTBEHHO HOBOI'O YPOBHS KYJIbTYPbI PAallMOHAIIBHOTO MBIIIJIEHUS HE TOJIBKO B 00JIACTH
XUMHH, HO M BO BCEW cdepe MO3HABATENbHOW AEATEIbHOCTH, BKIIOYAs HAYYHO-HCCIIEI0BATEIbCKYIO,
HAy4YHO-IIPOU3BOJICTBEHHYIO U NIEJAarOrnYeCcKyo 1eATEeIbHOCTH.

2. MecTo nucuuninibl B cTpykType OIT
Hucuumuaa «KoMmMObploTepHBIE TEXHOJOTMH B HayKe ©  OOpa3oBaHWW» OTHOCHUTCA K
TUCIUILIMHAM 00s3aTeNbHOM YacTu o0pa3oBaTenbHO nmporpammbl. TpeGoBaHMs K BXOJHBIM 3HAHHSM,
YMEHUSAM M KOMIIETCHLIMSIM CTYJIEHTa (POPMUPYIOTCS Ha OCHOBE MPOrpaMM JAUCIUIUIMH OakajaBpuaTa:
«Mudopmarukay, «Meromonoruss mowcka HaydyHOM HWH(pOpMalKMW W OCHOBBI Oubnuorpadum» u
«CoBpemenHble HTHGOPMAIIMOHHBIE TEXHOJIOTUH B XUMUYECKOM 00pa30BaHUM»
J171s oCBOEHUS JaHHOW JUCLIMILITUHBI 00YyUaOIUICS TOKEH:
3HATh: 0a30BbIE MOHATHS XUMUU W WH()OPMANMOHHBIX TEXHOJOTHUH HAa ypPOBHE BBITYCKHUKA
OakanaBpuara,
YMeThb: apryMEHTHUPOBATh CBOIO MO3ULHIO, BBICTPAUBATH JIOTMYECKYIO IMOCIJIEIOBATEIIBHOCTD IPU
00CYXJIEHUU CIIOPHBIX BOIIPOCOB,
HNmets npakTunyeckuii onbIT/UMeTh HABBIKH:
YCTHOM JHCKycCHMM M TyONMMYHOM peuu, 0a30BbIMU HaBBIKAMH PabOTHI C IEPCOHATbHBIM
KOMITBIOTEPOM U B MIHTEpHETE.

Juctmmumza «CoBpeMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH B HAYKEe M 00pa30BaHUM» SBIISETCS
HPEIIECTBYIONIEH I MPAKTUKU 10 MOJTYYEHHUIO MEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUI U HaBBIKOB
(Hay4HO-MCcleioBaTeNbCKass M MeJaroruyeckasi), MPOM3BOACTBEHHOM  MPAKTUKH,  Hay4dHO-
UCCIIEI0BATEIbCKONW PaOOThI U BHIIOIHEHHUS BBITYCKHON KBAIN(UKAIMOHHONW PaOOTHI.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. KomnereHnuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIHUILINHA

[Ipu ocBOGHUM TUCHUTIIUHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIIMN B cooTBeTcTBUH ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO OJTOTOBKHU:

0) obmenpodeccuonanpubie (OIIK):
Crioco0eH BBITIONHATH KOMIUIEKCHBIE SKCIIEPUMEHTAITBHBIE U PACUETHO-TEOPETUIECKUE HCCIIEIOBAHNS B
N30paHHOI 007aCTH XMMUH WM CMEKHBIX HAYK C HCIOIB30BaHHEM COBPEMEHHBIX MPHUOOPOB, TPOTPAMMHOTO
obecrieueHus U 6a3 AaHHBIX npodeccnoHanbHoro HazHaueHus (OT1K-1);
Crioco0OeH aHaIM3UPOBaTh, HHTEPIIPETHPOBATH H 0000IATh PE3YIIBTAThl SKCIIEPUMEHTAILHBIX U PACUETHO-
TEOpEeTHYECKUX paboT B M30paHHOMN 001acTH XUMUHU WK cMekHbIX Hayk (OITK-2);
Crioco0OeH HCIoIb30BaTh BEIUMCIUTEIBHBIE METOBI U aJallTUPOBATh CYIIECTBYIOLINE IPOrPaMMHbIE TPOAYKTHI
JUIsl perenus 3a1a4 npodeccuonanbHoi aestensHoctr (OI1K-3);

B) npodeccronanpabie (I1K):
CnocoOeH HCIOoMb30BaTh BBIYUCIUTEIBHBIE METOABl M aJalTHPOBATh CYIIECTBYIOIMIUE MPOTrPAaMMHBIC
TPOYKTHI JIJIS pelieHus 3a1a4 npodeccuoHansHol aesrenbaoctu (I1K-1)

CriocobeH paspabareiBaTh y4eOHO-METOAMUYECKOE OOCCIICUCHHE pealn3aluu  00I1e00pa3oBaTeIbHbIX
nporpamM, MporpamMM BbICIIEro 00pa3oBaHus — nporpamm Oakanaspuata (ITK-2).

3.2. IlepeyeHs MIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHHS] MO AUCHHUILUINHE, COOTHECEHHBIX ¢
(popMupyemMbIMH KOMIIETEeHIUSIMH

B pe3ynbrare ocBOeHUS AUCHUTIIMHBI 00 yJAIOLTUICS TOJKEH:

3HATh!
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OCHOBHBIC HAIlPaBIICHUS Pa3BUTHS MH(DOPMAIIMOHHBIX TEXHOJIOTHH, 3HATh OCHOBHBIC MPUHITUIIBI
NPUMEHEHUS HHQPOPMAIIMOHHBIX TEXHOJOTUH B XMMHYECKOW Hayke W 0Opa3oBaHHH, BO3MOXKHOCTHU
WH(OPMAIIMOHHBIX TEXHOJOTHH JUIsl OpraHu3alid WHTEPAKTUBHOTO OOMeHa HHQOpMAIMed Mexay
HCCJIEIOBATEILCKUMHU TPYNIIaMH; PUMEHEHHE METOJ0B MOJICTUPOBAHUSI B HAYYHBIX MCCIIEJOBAHUSIX C
UCIIOJIb30BAaHUEM IIaKeTOB MPOrpaMM OOpPaOOTKM JAaHHBIX, TOTOBBIX MPUKIATHBIX MPOTPAMMHBIX
KOMILIEKCOB B 001acTH XUMHH U cMexHbIX Hayk (OITK-1, OIIK-2, OITK-3, TIK-1, TIK-2);

Ymern:

coOupaer JauTepaTypHbIE JAaHHbBIC JUIsl PEIICHHUS IOCTABJIEHHOW 3aJaud C HCIOJIb30BAaHUEM
0a3 naHHBIX TPOGECCHOHATHLHOTO HA3HAYCHHUS, ONICPATUBHO HAXOIUTh TpeOyeMble TaHHBIC B CETEBBIX
UCTOYHUKAX HayyHOW mHpopMainuu, o0pabaTbiBaTh, MPUMEHSATh CPEACTBA U IMOAXOJbI AJIEKTPOHHOIO
oOydeHUsT B TIPEIOJIaBAHUH, HCIIOJIb30BaTh BO3MOXKHOCTH COBPEMEHHBIX TMPOPECCHOHATHHBIX
COLMANBHBIX cereil st mpodeccronansHoro pocra (OITK-2, OIIK-3, T1K-1);

HNmerts npakTnyeckuii onbiT/MiMeTh HABBIKH!

MPUMEHEHUsT HMH()OPMAIIMOHHBIX TEXHOJIOTHH JUISl OMEPATUBHBIX U CTPATETHUECKHUX Lelei
CBOCH Hay4yHOW W 00Opa3oBaTENBHOUN ACSITEIHLHOCTH, MPAKTUYCCKUMHU HABBIKAMU pabOThI ¢ Hamboee
YacTO MCIOJIb3YEMbIMH TMPUKIAAHBIMU MPOTPAMMHBIMU KOMILIEKCaM, METoJaMH OoTOopa oOpaboTke,
XPaHEeHWH, TPEJCTABICHUN U Tepenade HAYyYHOW WM o0pa3oBaTeilbHOW MH(DOpMAIHMH IS CO3TAHHS
HAyYHO-TEXHUUYECKON MaTepualioB U y4eOHO-METOIWYECKOro OOecreueHus MpernofaBaHus XUMUU B
00pa30BaTebHBIX YUPESIKICHUSIX BBICIIETO MPO(ECCHOHATBHOTO; METOIaMH TIOJyYSHUS, IPEACTABIICHUS
u 00paboTku mMHpoOpMaIUu, crocodamu oOpabOTKH M aHANU3a MOJTYYCHHBIX PE3yJIbTaTOB, YMEHUEM
NPE/CTaBIISATh Pe3y/IbTaThl, OJIy4YeHHBIC B X0a¢ ucciaenoBanuii (OIIK-1, OITK-2, OTIK-3, I1K-1, ITK-2).

4. O0beM U coiepKaHMe TN CHUTITIHHBI

O0BeM AUCIMITIMHBI COCTaBsIeT 3 3aueTHble eauHuIlbl (108 akageMHUuecKux 4acoB).

4.1. Conep:xaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYA0EMKOCTBHIO 3aHATHIi JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroUlerocs 1o IUCHUILUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON MPOTPaMMBI.

Ne Buael 3aHatuii, ux @DOpMBI TEKYILETO
/1 Pasnesns (Tembr) = 00beM KOHTPOJISI YCTICBACMOCTH
JNUCHUIIINHEI 3
é EY— Y DopMBI IPOMEKYTOUHON
JIEKLIMOH- CEMUHAPCKOTO arTecraun
HOT'O THUIIA THIIA
1. | CoBpemennbie nHHOPMAIIOHHBIE 1 4 3 mpakr. | Oryer no nmpakr. paGoram
TEXHOJIOTUU 3aHsATHE
2. | Ilouck, o6paboTka U 1 4 3 mpakr. | Order no npakr. paGoram
BU3yaJu3alusa XUMHUYECKON 3aHsATHE
nHhopManuu
3. | Uudpopmanmonnbie TexHomoruu B | 1 4 3mpakr. | Oruer no npaxr. paoram
o0Opa3oBaHUH 3aHATHE
4. | MckyCCTBEHHBIH UHTEIICKT B 1 2 3mpakr. | Order no npaxr. paGoram
XAMUHU 3aHsATHE
Hroro 3a cemecTp: 14 12 3a4yeT

4.2. PazBepHyTO€ ONMUCAHME CO/IeP:KAHNS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)
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1.CoBpemenHble HHGOPMALIMOHHBbIE TEXHOJIOruH. OCHOBHBIE CBOWCTBA MH(OPMAITMOHHON
TexHosioruu. ba3oBbele nHPOpMannoHHbIe TexHonoruu. Knaccudukanus nHGpopMamoHHbIX
TexHoyoruil. @opMbl peicTaBIeHUs HHPOPMAITMOHHBIX TEXHOJIOTUH. MeToap! HHPOPMAaITMOHHON
TexHosoruu. CTaHAapThl UHOOPMAIIMOHHBIX TEXHOJIOTHH.

2. Ilouck, o6padoTka U BU3yaJau3anus Xumuuyeckoii nngopmanuun. Cpeacrsa u crocoObl MoMcKa.
[TpuHIMIBI paOOTHI TOMCKOBBIX CPEICTB (IIOMCKOBON CHCTEMBI, TEMAaTHUECKOT'0 KaTauora,
METaIronCKOBOM cuctemsl). ba3el qannbix. [ToHsTHE 62361 TaHHBIX HAYYHOH HH(DOPMAIUH.
Knaccugukanus 0a3 gaHHbpIX HayuyHOU nHpoOpMauuu. Arperaropsl. Hayunsle myGnukanuu B
HenepuoarnuecKux u3ganuax. CrpaBoynbsle 0a3bl JaHHBIX, COAEPIKAIINE CBEICHUS O PU3UIECKUX U
XUMHUYECKHUX CBOMCTBAX XUMUYECKUX BEILIECTB, CMECEH, MATEPUAIOB. XMUMUYECKHUE IIPUKIIAIHbIE
POTPaMMBbI H300paKeHUs CTPYKTYPHBIX (popmyit U 3D BU3yanu3anuu MOJEKYISIPHON CTPYKTYPHI
ISIS/Draw. ChemWindow. ChemCraft.

3. UndopmanmoHHbie TeXHOJIOTHH B oOpa3oBaHuM. VHPOpPMALMOHHBIE TEXHOJIOTUU OOYyYEHUS
Oransl HHGopMaTu3auu oopasopanus. OCHOBBI Pa3pabOTKH JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
[ToHsITHS AMEKTPOHHOTO OOYUEHUSI M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIHH, JlMcTaHIMOHHOE
oOyuenue. [lonsTHE CMEIIaHHOTO O0YYEHUSI.

4. UckyccTBeHHbIH MHTeIeKT B XuMuM. [IpornosupoBanue cBoiicTB Mosekyi. [IpeackasarenbHbie u
TeHepaTUBHBIEC aJITOPUTMBI JIJIsl pEHICHUS MIPSMO U 00paTHOM 3a7auu “‘CTPyKTypa-CBOMCTBO.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
[Tpu peanuzanuu aucUUIUIMHBL «KOMIBIOTEPHBIE TEXHOJOTMM B HaykKe M OOpa30BaHUN»

UCIIONIB3YIOTCS CIIEAYIOIINE 00pa30BaTEIbHBIC TEXHOIOTHU:

- TCXHOJIOTUA PAa3BUTHUA KPUTHYCCKOI'O MBIIIJICHH A,

- TEXHOJIOTUS Y4eOHOM TUCKYyCCUH,

- rpynmnoBast paboTa.

HNHpopMallnOHHbIE TEXHOJIOTUH, MCIOJIb3yeMble TMpPH OCYLIECTBICHMHM 0Opa30oBaTEIbHOTO
npolecca 1o AUCUUIIINHE:

- TEXHOJIOTUHM CMEIIAHHOTO O0YYeHHS .

6. YueOHO-MeTOAMYeCKOe 00ecreYeHne CaMOCTOSITeIbHOM padoThl 00y4aroLIUXCst

CamocrodTrenbHas padoTa CTyJ€HTOB HAIIpaBJIEHA HA YIIIyOJIEHHOE CaMOCTOSATEIBHOE U3YyUEHHE
OTJENBHBIX pa3/iesioB U TeM paboueil nmporpammbl. CamocTosiTeNIbHAs paboTa CTYAEHTOB MPOXOAUT B
dbopMe H3yUyeHHs] TEOPETUUECKOr0 MaTepralia (JeKUUi, pEeKOMEHI0BAaHHOW JINTEPATYPbI, B TOM YHUCIIE U
CaMOCTOSITENIFHOTO MOMCKa MaTepuasoB B INI00ANbHOM CEeTH), MOATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.
KoHnTponb camocTosTensHOM paboThl CTYAEHTOB B IPOLECCE U3YUYEHUs TUCLUIUIMHBI OCYIIECTBISETCS
Ha OCHOBE OIIEHKM 3HaHMH OCHOBHBIX pa3/efIoB Kypca B COOTBETCTBHHM C I'pa)MKOM KOHTPOJIBHBIX
MEPOIIPUATHH.

Metoanueckuii MaTepuas o 00ecreyeHHI0 caMOCTOSITENbHON paboThl CTY/I€HTOB MIPUBOAMUTCS B

[Tpunoxxenuu 1 k paboueit mporpamme aucuumiuHel B OMMOC «Moii yHUBEpCUTET.

7. XapakTepHCTHKA OLIEHOYHBIX CPeICTB /I TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTANMU 00y4YaIOIIMXCS 110 JMCHHUILJIMHE

[Ipy wu3ydeHMM JHCHMIUIMHBI OPTaHM3yeTCsl TEKYIIHMA W IPOMEKYTOUYHBIM KOHTPOJIb
YCIIEBAEMOCTH.

Texymuil KOHTPOJIb 3HAHUM CTYJEHTOB OCYLIECTBISECTCA B XOAE ayJIUTOPHBIX 3aHATHU IyTEM
CHUCTEMaTHYeCKOH IPOBEPKHM OTYETOB IO  BBINOJHEHHBIM IPAKTHUYECKUM paboram, IpHU
HEOOXOUMOCTH - HWHIAUBUAYAIBHOIO COOECEeI0BaHNUS.
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PesynbpTaThl TeKymero KOHTpos GUKCUPYIOTCS B KypHalie Y4eOHBIX 3aHATHH IMperoaaBaTess
Y IOBOZATCA O CBEJCHMS KaXKI0TO CTYACHTA.

@opMOH MPOMEKYTOUHOIO KOHTPOJIS 3HAHUM CTYIEHTOB SBIIIETCS 3a4€T, B XOJ€ KOTOPOro
OLICHMBAIOTCSl YPOBEHb TEOPETUYECKUX 3HAHUN M yCBOEHHbIE HaBBIKM. [IpoMexyrouHas arrecranus
npoBoauTcs B BuAe 3adera. OlEHKa «3a4T€HO» CTAaBUTCS, €CIIM CTYAEHT OTUYUTAlICAd 10 BCEM
IPaKTUYeCKUM paboTam Kypca. OLeHKa «He 3aYTeHO» CTaBUTCS, €CJIM CTYAEHT HE BBIIOJIHWII 3a/laHus,
HE cJ]aJ1 OTYETHI [0 BCEM, UJIM HEKOTOPBIM MPAKTHYECKUM padoTam.

8. YueOHO-MeTOAMYeCcKOe M HHPOPMAIMOHHOE o0ecnevyeHne THCIHIIIMHbI

OcHoBHas JuTepaTypa:

1. UstomoB, A. A. KoMIbpIoTepHBIE TEXHOJOTUH B HaykKe W oOpa3oBaHHWH : ydyeOHOe mocobwe /
A. A. Uztomos, B. I1. Konyounckuii ; Tomckuii ['ocyiapcTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U
pamuodniektponuku (TYCVYP). — Tomck : Oap Konrtent, 2012. — 150 c. : wi.,tabn., cxem. — Pexxum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=208648— ISBN 978-5-
4332-0024-1. — TekcrT : 27IeKTPOHHBIH.

2. Texnonoruu npodeccuoHaIbHOro 00pa3oBanus : yueObHoe nocobue / aBt.-cocT. JI. A. XoxioBa
; CeBepo-KaBkasckuii henepanbubiii ynuepcutet. — CraBponosb : CeBepo-KaBkaszckuit denepanbHblii
yauBepeuter (CKDY), 2017. — 413 c. : cxem., tabn. — Pexum moctyna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=494815— TekcT : 37EKTPOHHBIA.

3. SAcuuuxuit, JI. H. UnTennexryanpHble cuctemsl : yueOHuk / JI. H. ScHunkuit. — 2-e u3g. —
Mocksa : JIaboparopus 3Hanui, 2020. — 224 c. : wi., Tabm1., cxeM. — (Y4eOHUK U1 BBICIICH MIKOJIBI). —
Pexxum pocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=712949—
bubmuorp.: c. 209-216. — ISBN 978-5-00101-897-1. — Tekcr : 3eKTPOHHBIHA.

Jlonmo/IHUTeIbHAS JIUTepaTypa:

1.Maiictpenko, A. B. UndopmannoHHble TEXHOJIOTHH B HayKe, 00pa30BaHUM U WHXCHEPHOU
npakTuke : yuebHoe nocobue / A. B. Maiicrpenko, H. B. Maiictpenko ; TamOG0oBckMii rocy1apcTBEHHBIN
TeXHUYeCKUi yHuBepcuteT. — TamOoB : TamMOOBCKMI TOCYJapCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET
(TrTY), 2014. - 97 ¢ : wun. — Pexum gocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=277993. — bubnuorp. B kH. — TEKCT : AMEKTPOHHBIH.

2. KpacunbHukoBa, B. A. HuHpopmanuoHHble ¥ KOMMYHUKALIMOHHBIE TEeXHOJOTMHM B
oOpa3zoBanum : yueobnoe nmocooue / B. A. KpacuipaukoBa. — Mocksa : Jupexkr-Menua, 2013. — 231 c. :
WJI1.,Ta0II., CXEM. - Pexum JOCTYyTIa: 1o MMOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=209292. — ISBN 978-5-4458-3000-9. - DOI
10.23681/209292. — TeKcT : AIEKTPOHHBIH.

Pecypcbl uHpOpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT»:

1. Cucrema »3JEKTpPOHHOW MOAJEPKKH oOOpazoBaTeabHOro mporecca «Moil  yHUBEpCUTET»
https://uni.ivanovo.ac.ru
2. Chemical Abstracts Service: [9nekTpoHHbIi pecypc]. — Pexxum nocryna: http://www.cas.org,

CBOOOTHBIN. — 3arflaBue ¢ dKpaHa. — 3. aHr.

3. InfoSciverse Scopus [DnekTpoHHBIH pecypc]. — Pexxum nocryma: www.info.scopus.com ,

CBOOOTHBIN. — 3arjaBue ¢ dKpaHa. — 3. aHrI.

4. Hayunas snexkTpoHHas Oubimoreka: [DneKTpoHHbIN pecypc]. — Pexxum nocryna:
http://elibrary.ru/defaultx.asp, ceoOoaHBINH. — 3arimaBue ¢ 3xpana. — 3. pyc.
Sciencedirect: [DnexTpoHHbIi pecypc]. — Pexxum goctyma: http://www.sciencedirect.com/,
6. YandexGPT: [DnextponHslii pecypc]. — Pexxum gocryma:
https://yandex.ru/project/alice/yagpt/index

o
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7. VCKyCCTBEHHBI HMHTEIUIEKT B XMMHU M MaTepUAlIOBEACHUM. [DIIEKTPOHHBIA pecypc]. Pexum
JOCTyIIa: https://intellect-foundation.ru/programms/electives/iskusstvennyij-intellekt-v-ximii-i-
materialovedenii/

[podeccronanbHbie 6a3bl JaHHBIX U HHPOPMAITUMOHHO-CIIPABOYHBIC CHCTEMBbI:
OBbC «YHuBepcuTeTckas 6ubinoreka ommaim» Www.biblioclub.ru
Onekrponnas oudiaunoreka MBI'Y _http://lib.ivanovo.ac.ru

Dnexrtponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢UCHBIX
nporpamm Microsoft Office, uatepuer-6pay3ep Yandex Browser.

ITporpamma HyperChem™ Release 7.52 for Windows. Molecular Modeling System. Seriennr. 12—

750-1503700446. — Gainesville: Hypercube Inc., 2005.

4. TIporpamma FireFly version 7.1.G, Alex A. Granovsky, http: // www. classic. Chem.. Msu. Su

[gran/firefly/index.html (pactipoctpansiercsi cBo001HO)

5. IIporpamma Maple V (memo-Bepcus)

6. [Iporpamma MathCad (memo-Bepcus)

7. IIporpamma Mathematica (1emo-Bepcus)

8. IIporpamma Origin (memo-Bepcus)

9. Chemcraft v. 1.4 beta. http://www.chemcraftprog.com.

10.ISIS/Draw (nemo-Bepcus)

11. ChemWindow (zemo-Bepcus)

12. CAOMoodle(http:/moodle.ru)

9. MaTepuajbHO-TeXHHYeCKOe o0ecnedeHue T CIUTITHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEJICHUS 3aHATHH JIGKIMOHHOTO THMA C KOMIUIEKTOM CHEIHaTH3HUPOBAHHOW Y4eOHOMH
MeOenM M TEXHHYECKUMH CpEACTBAaMH OOYYeHHUs, CIyXallUMH JUIsl TPelOCTaBICHUs Yy4eOHOM
uH(popMaluu O0JBIION ayIUTOPUN;

- 7 TpPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, KOHCYJIbTAIUi, TEKYIIEro KOHTPOJA MU
MIPOMEKYTOYHOW aTTECTAIIMH C KOMIUIEKTOM CHEIMAIHN3UPOBAHHON ydeOHOH MeOenn U TeXHUYECKHMHU
CpeAcTBaMu O0Y4EHHS;

[Tomemenne 11t caMOCTOATENBHOM pabOThI, OCHAIICHHOE KOMIIJIEKTOM CIEIMaTN3UPOBAaHHON
yueOHOIl Mebenu, KOMITBIOTEPHOW TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» H
obecnieuenueM gocryna B OOC.

JleMoHCTpanoHHOE 000pYyJIOBaHHE U Y4E€OHO-HAIIAJHBIE MOCOOMsS Ul 3aHATHH JIEKIIHOHHOTO
TUTa, 00ECTICYMBAIOIINE TEMATHUECKUE HILTIOCTPAITUH.


https://intellect-foundation.ru/programms/electives/iskusstvennyij-intellekt-v-ximii-i-materialovedenii/
https://intellect-foundation.ru/programms/electives/iskusstvennyij-intellekt-v-ximii-i-materialovedenii/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
http://www.odnoklassniki.ru/dk?cmd=logExternal&st._aid=Conversations_Openlink&st.name=externalLinkRedirect&st.link=http%3A%2F%2Fwww.chemcraftprog.com

OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus
(HaHOOMOTEXHOIOTHH)

ABTOp pabodeii mnporpaMmbl JIUCHMIUIMHBI. JOUEHT Kadenpsl (QyHIaMEHTATBHOW U
MPUKJIaJHON XUMUH, K.X.H., goil. Bonkosa T.T'.

[TIporpamMmma paccMoTpeHa | YTBEpXKACHA Ha 3acemaHud Kadeapbl QyHIAMEHTAILHOU U
npukiaaaHor xumuu 29 asrycra 2024 r., npotokon Ne 14,

[Tporpamma oGHOBIIEHA

POTOKOJI 3acenanus kagenpst Neor " " 20__T.
CornacoBaHo:

PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)




