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1. llesu u 3212494 AU CIUILIHHBI

POpMHUPOBAHUE Y CTYAECHTOB KOMIIJIEKCHOIO CHCTEMHOTO IIPEACTABICHUS O MOJIEKYJIIPHOM
MOJIEJIMPOBAaHUH OMOMOJIEKYJ U MPUKIIAIHBIX aCIIEKTaX UCIIOJIb30BaHUS 3TOM TEXHOJIOTUU
JUTSl petieHust Tpo(eCcCuOHANBbHBIX 3a]a4. 3a/1a4 U3y4eHUs1 y4eOHON AUCIUIUINHBIL:
*(hopMUpOBaHUE NPEICTABICHUN 00 OCHOBHBIX aJITOPUTMOB, UCIIOJIb3YEMbIX MPU
MOJIEKYJISIPHOM MOJIEJIMPOBAHUH * 3HAKOMCTBO C OCHOBHBIMH METOZAMU KOMITBIOTEPHOTO
MOJIEJIMPOBAHUS IPOCTPAHCTBEHHOW CTPYKTYPbI MOJIEKYJI U ITOAXOJAMHU K UX PELICHHUIO; ®
3HAKOMCTBO C OCHOBHBIMU METOJIaMU BUPTYaJIbHOTO CKPUHUTA 0a3 TAHHBIX XUMUYECKHUX
coeHeHuit; * DopMHUpoOBaHUE TIPEICTABICHUN 0 0a30BbIX MPUEMaX KOMITbIOTEPHOTO
JM3aliiHa MULLIEHb-OPUEHTUPOBAHHBIX KOMILJIEKCOB

Kparkoe conepxxanne JTuCHMILTHHBI

JlucuurinHa COAEP KUT TEOPETUUECKUE CBEICHUS 110 MOJICKYIIPHOMY MOJICJITUPOBAHUIO, a
TakK)ke OMMCaHUE METOJIOB U aJITOPUTMOB, 0a3 TaHHbBIX, PopMaToB (HaityioB, UCIIOIB3YEMBIX
IPY MOJIEKYJISIPHOM MOJIETUPOBAHUHN OHOMOJIEKYIL.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3naer: OObEKTHI U METO/IbI MOJIEKYJISIPHOTO
MOJIEJIMPOBAHUS B TPOMBILIEHHBIX U
SKOJIOTHUecKuX OnorexHonorusx. CoBpeMeHHbIe
MOJXO/bl U IPOIPAaMMHBIE TPOAYKTHI JUIsL
ONTUMHU3ALMH U MOJCIUPOBAHUS
[IPOM3BO/ICTBEHHBIX IIPOLIECCOB

YMmeet: Mcnonp30BaTh MpOrpaMMHBIE TPOAYKTHI JJIS
MOZIETTUPOBAHUS PA3BUTHE OMOTEXHOIOTHUECKUX
MPOLIECCOB B PUPOE

MMeet npakTuyeckuii onbIT: B chepe
MOJIEITUPOBAHUS U ONITUMHU3ALINH
OMOTEXHOJIOTHYEKHXX MPOIIECCOB C MTOMOILBIO
COBPEMEHHBIX IPOrpaMM CPEJCTB

[TK-4 MoaenupoBaTh pa3BUTHE
OMOTEXHOJIIOTHYECKUX MPOLIECCOB B IPUPOJIE

3naeT: [IpuMeHeHne KOMIJIEKCOB METO/IOB U
WHCTPYMEHTAIBHBIX CPEJICTB CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTA JJISI MOJCIIUPOBAHUS B
OHOTEXHOIOTUAX. METOAO0NIOTHIO M IPOTPAMMHBIE
MPOIYKTHI MOJICKYJISIPHOTO MOJICTTUPOBAHUS
BEILECTB U MPOIECCOB B MPOMBIIUICHHBIX U
DKOJIOTHYECKUX OMOTEXHOJIOTHIX

IIK-5 Cnocoben HCCIICA0BATh IPUMCHCHUC 'YMmeert: Ilonp30BaThCsA MCTOAaMH MOJICKYJIIAPHOIO
HUHTCJUICKTYAJIBHBIX CUCTEM AJIA PA3JIMYHBIX MOICIUPOBAaHUA. Pemrars MPUKIAAHBIC 3aJ1a9U U
NMPEAMCTHBIX obOmacreit PCaIN30BbIBATH IIPOCKTHI B obmactu MOJICKYIISIPHOT'O

MOJIEJIMPOBAHMS B IPOMBIIICHHBIX U
KOJIOTMYECKUX OMOTEXHOJIOTUSX

Mmeet npaktuyeckuit onwIT: MccmenoBanus
BEIIIECTB U MPOLECCOB B OMOTEXHOJIOTUSX C
VICITOJIB30BAaHUEM MOJIEKYIISIPHOTO MOJIETIUPOBAHMS
Ha OCHOBE CIEIMAIN3UPOBAHHBIX IPOTPAMM U
61oMH(OPMAITMOHHOTO aHAIN3a




I1K-7 CriocoGeH BbIOMpaTh U y4acTBOBAaTh B
MIPOBEICHUH SKCIIEPUMEHTAIILHON MPOBEPKU
paboTocrocoOHOCTH MPOTrPAMMHBIX MIaT(HOpM
CHCTEM, OCHOBaHHBIX Ha 3HAHMSX, IT0 00ECIICUCHUIO
TpeOyeMbIX KpuTepueB 3(h(HEKTUBHOCTH M KauecTBa
(YHKIIMOHUPOBaHUS

3HaeT: MeToabl MOCTaHOBKH 3aJ1a4, IPOBEJICHUS U
aHaJIN3a TECTOBBIX M SKCTIEPUMEHTATBHBIX
HCTIIBITAHUH pab0TOCTIOCOOHOCTH CUCTEM
HMCKYCCTBEHHOTO MHTEJUICKTA

YMmeet: CTaBUTh 3aJ]a4i U y4acTBOBAaTh B
MPOBEICHUH TECTOBBIX M SKCIIEPUMEHTATBHBIX
HCTIBITAHUN pab0TOCTIOCOOHOCTH CUCTEM
HMCKYCCTBEHHOTO MHTEJUICKTA, aHAIM3UPOBATh
pe3y.]'IbTaTLI U BHOCUTH UBMCHCHHA

NmMeeT nmpakTrueckuil onbIT: B mocraHoBKe 3a1a4u
141 y‘-IaCTI/II/I B HpOBe,Z[eHI/II/I TCCTOBBLIX U
DKCIIEPUMEHTAJIbHBIX UCTIBITAHUHA
[paboOTOCTIOCOOHOCTH CHCTEM, OCHOBAHHBIX Ha
3HAHUSX, aHAJIN3€ PE3yJIFTaTOB M BHOCEHUH

N3MEHEHU N

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

VIcKycCTBEHHBIN MHTEIIEKT U MAITMHHOE 00yUYeHHeE,
VckycCTBEHHBIE HEHPOHHBIE CETH,
OcHoBBI IporpaMmMupoBaHus Ha s3bike Python

YpasiisieMas OnopeMeuaIus akBapecypcos,
AHaJIN3 MPOIECCOB OMOTpaHCHOPMAITUN METOTAMU
HCKYyCCTBCHHOTO HHTEJUICKTA,

JlarHoCTUYECKHE CEHCOPBI JIUIsl KOHTPOJIS
PKO0E30I1aCHOCTH,

[Ipown3BoacTBeHHAs IPaKTUKA (TIpeaauIIoMHast) (4
CEMECTD)

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

McKycCTBEHHBIE HEHPOHHBIE CETH

3naet: [IpuHIUIIBEI TOCTPOCHUS
CHUCTEMKOMIIBIOTEPHOTO 3PEHUS], METOABI U MOJIXO/IbI
KIJTAHUPOBAHUIO U pean3alui NPOEKTOB
MOCO3aHUI0 CUCTEM UCKYCCTBEHHOTO UHTEIIIEKTa
HAOCHOBE CKBO3HOM (P POBOM
cyoTexnonorun«KommnbroTepHoe 3perue», Moaenu
MCKYCCTBEHHBIX HEMPOHHBIX CETE,0CHOBHBIE
MOJIXO/IbI PelIeHus PO eCCUOHANBHBIX3a/1ad Ha
0a3e UCKYCCTBEHHBIX HEHPOHHBIX ceTel, [[puHImmbI
MOCTPOCHUS] CUCTEM KOMITBIOTEPHOTO 3PEHUS,
METOZbI ¥ TOIXO/IbI K TUIAHUPOBAHUIO U peain3alun
[IPOEKTOB MO CO3JaHUI0 CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTa Ha OCHOBE CKBO3HOU 1TU(PpOBOi
cyorexnonorun «KommprorepHoe 3peHue» YMeer:
Pemats 3a71a4 110 BBINOJIHEHUIOKOJLIEKTUBHOM
MPOEKTHOM JIeATENbHOCTHU JUISICO3/IaHMS], TOAICPKKU
U MCIOJIb30BAHUS CUCTEMUCKYCCTBEHHOTO
WHTEIIJICKTA HA OCHOBE CKBO3HOUIIM(POBOIA
cyorexHonoruu «KommbrorepHoe3peHue» co
CTOPOHBI 3aKa3urka, OCyIeCTBISATh HACTPOUKY

napaMeTpoB HOOYUEHHE UCKYCCTBEHHbIX




HEHUPOHHBIX CETEH JIAPELICHUS 3a/1a4 B
npodeccronanpHOM obnactu, Pemars 3a1auun 1o
BBITTOJTHEHUIOKOJUIEKTUBHOM MPOEKTHOM
EATEIbHOCTH JJICO3/1aHUs, TOAJIEPKKU U
MCIIOJIb30BaHUSI CUCTEMUCKYCCTBEHHOTO UHTEIUIEKTa
Ha OCHOBE CKBO3HOMIIM(POBOH CyOTEXHOIOTHN
«KoMIIbIOTEpHOE3PEHHE» CO CTOPOHBI 3aKa3UMKa
NmMeeT nmpakTrudeckuil onbIT: Penenus 3a1a4 mo
BBITIOJIHEHUIO KOJUIEKTUBHOM
[IPOEKTHOMIESTENIBHOCTH ISl CO3/IAHMS, TOAJIEPIKKE
WUCIIOJIb30BAaHUIO CUCTEM
VMCKYCCTBEHHOTOMHTEJJIEKTa HA OCHOBE CKBO3HOM
QpoBoiTexHonoruu «KomnsrorepHoe 3peHue» co
CTOpOHBI3aKa3uuka, Pemenus npodeccuoHanbHbIX
3a/1a4 C UCTOJIb30BAHUEMHCKYCCTBEHHBIX
HEUPOHHBIX ceTed, Perenus 3a1a4 o BINOTHEHUIO
KOJUICKTUBHOW MPOEKTHOM AEATEIbHOCTH JJISI
CO37aHus, OJAECPIKKE U UCIIOJIB30BAHUIO CUCTEM
MCKYCCTBEHHOTO MHTEJUIEKTA HA OCHOBE CKBO3HOM
npoBoil TexHosoruu « KommerorepHoe 3peHue)
CO CTOPOHBI 3aKa3ynKa

OcHoBBI IporpaMmMupoBaHus Ha si3bike Python

3HaeT: MeToA0I0THIO U IPUHIIUIIBI
[PYKOBOJICTBAIPOEKTaMU 110 CO3/IaHUIO0, TIOIEPIKKE
MHUCIIOJIb30BAHUIO KOMIUIEKCHBIX CUCTEM Ha
OCHOBEAHAJIUTUKH OOJIBIIINX JTAHHBIX CO
CTOPOHBI3aKa3unKa; CeruduKky cdep u orpacie,
TUISTKOTOPBIX PeaTU3yeTCs MPOEKT 1O
QHATMUTUKEOONBIINX JaHHBIX, OCHOBHBIE
6ubnuoTexu si3pika Python ans ananuza u
00paboTKH JaHHBIX, MeTOI0NOTHYeCKHEe TTOAXOBI K
BBEIOOPY MUIIPUMEHEHHIO METOJIOB 00paObOTKH
MpacupOCTPaHEHUs 3HAHUN C TTOMOIIBIO C
MTOMOIIBIOJIETYKITUH, HHIYKIINHA W a0TyKITHH,
COMIACOBAHMSIIKCIIEPTHBIX OLIEHOK U HEYETKOTO
BEIBOJIa YMeeT: Pemate 3a1a4yu 1o
PYKOBOJICTBYKOJIJIEKTUBHOM MTPOEKTHOM

e TeTLHOCTRIO JITISICO3aHus, TIOICPIKKH U
MCII0JIb30BAaHUSKOMIUIEKCHBIX CUCTEM HAa OCHOBE
QHAJTUTUKUOOJIBIINX JAHHBIX CO CTOPOHBI
3aKa34MKa; BBIABISTEHEOONBIINE IO MACIITA0Y
MPOEKTHI AHAJIUTUKHU,KOTOPHIE TTOTCHIIMAIBHO MOTYT
MPEICTaBISITBHHTEPEC IS psifia oApa3IeIeHU /
CITY>O MW JUTsl OPTaHU3AIIMHU B 11€JIOM; BBISIBIISTH
001acTu AETOBOUIEATEILHOCTH, KOTOPHIE
MOTCHIIMAIHPHO MOTYTIIOJIYIUTh OTAAYy OT
aHaMUTUKH, OCYIIECTBIATH MPea0OpaboTKy
HAaOOpPOB JAHHBIX JJISI CHCTEM MCKYCCTBEHHOTO
WHTEIJIeKTa, [[puMeHsITh MeTOIbI 00pabOTKH
MpacpOCTPAHECHHSI 3HAHUN B CUCTEMaX,
OCHOBaHHBIXHA 3HAHUSX, JIJISl PEIICHUS
3aadnpodeccruoHaIbHON AesTenbHoCTH MiMmeer
MpaKkTUYECKUI OnbIT: PeraeHus 3anau
MOPYKOBOJICTBY KOJIJIEKTUBHOM
MPOEKTHONIESTENIbHOCTBIO AJI CO3JJaHus,
MOJIIEPIKKE UUCTIONB30BAHUIO KOMITJIEKCHBIX CHCTEM

HA OCHOBCAHAJIMTHKH OOJIBIINX JaHHBIX CO




CTOpOHBI3aKaz4yKKa, PaboThI B cpezie
nporpammupoBanus Python, [Ilpumenenus
METOIOBOOPAOOTKH U PACIIPOCTPAaHEHHsI 3HAHUH B
CHCTEeMaX,0CHOBAaHHBIX Ha 3HAHUSX, ISl PEIICHUS
3aadrpodeccuoHaIbHON ACSITENEHOCTH

I/ICKYCCTBGHHHﬁ HHTCIJICKT 1 MAallIMHHOC O6y‘ICHI/IC

3HaeT: MeTosbl U UHCTPYMEHTAIIbHBIE
CPEICTBACUCTEM UCKYCCTBEHHOTO MHTEIJIEKTA,
KPUTEPHH UXBBIOOPA U METOABI KOMITJIEKCUPOBAHUS
B paMKaxNPUMEHEHUS! HHTETPHUPOBAHHBIX
rUOPUIHBIXUHTEIUIEKTYaIbHBIX CUCTEM PA3JIMYHOTO
Ha3zHaueHus1, Kiaccsl METO10B U allrOpUTMOB
MalmHHOTO 00yueHus Ymeet: BeiOupats u
KOMIUTIEKCHO IPUMEHSITHMETOBI 1
MHCTPYMEHTAJIbHBIE CPE/ICTBA
CHUCTEMHUCKYCCTBEHHOTO MHTEIUIEKTa, KPUTEPHH UX
BbIOOpa, CTaBUTH 3a/1a4u U aJjallTUPOBATh METObI U
QITOPUTMBI MAIIMHHOTO 00yueHus Mmeer
NpaKTUYECKH onbIT: POPMUPOBAHUS 00yUaIOIINUX
HaOOpOB JaHHBIX B 00IaCTH
peneHuAnpodecCuoHaNbHbIX 3a1a4 JUIs
CHUCTEMHCKYCCTBEHHOT0 HHTeIIeKTa, [locTaHoBKH
3aa4yl U a/IalTallid METOJI0B U aJITOPUTMOB
MaIIMHHOTO 00y4eHUs

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmas Tpya10eMKOCTh JUCHUILUIMHBI COCTaBIsAET 4 3.¢., 144 4., 74,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue nmo cemectpam
Bcero B yacax
Bun yae6HO# paboThI
4acoB Homep cemectpa
3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI 39 39
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 69,5 69,5
Pabota ¢ KoHCTIEKTaMU JIEKIUNA U HAYYHOU JIUTEpaTypou 29,5 29.5
[MoaroroBka K TEKYIIIM KOHTPOJILHBIM MEPONPHATHAM 1 20 20
MIPOMEKYTOYHOW aTTeCTallNH
[TonroToBka u mpeaCTaBI€HNUE OTYETOB MO MPAKTUYECKUM 20 20
pabotam
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMEeH

5. Coneprkanue TUCHMIIMHBI

| Ne | HaunmeHnoBaHue pa3nenoB AUCITUTUTHHBI

| OObeM ayTUTOPHBIX 3aHITHI




h3a3z[ena 10 BUJAaM B yacax
Bcero J| I3 | JIP
1 BBeneHne B AUCHUIUIUHY 4 4 0 0
2 |CTpyKTypa MOJEKYI ¥ CHIIOBBIE ITOJIA. MoJeKyIsipHas MEXaHUKa 10 6| 4 0
3 MornekynsapHas TuHaMUKa B pacyeTax Ouomosnekys. OCHOBHbIE 10 6| 4 0
MOHATHUS U AITOPUTMBbI MOJIEKYJISIPHON AUHAMUKH.
4 |OCHOBBI MOJIETTUPOBAHUS MAJIBIX MOJIEKYI 8 4 4 0
5 |OcHOBBI MOZIETTUPOBAHMSI OOJBIIUX MOJICKYIT 14 6 8 0
6 MoneKyJIapHbII TU3aliH KOMILIEKCOB MOJIEKY. [Ionck HOBBIX 18 61 12 0
OMOAKTUBHBIX MOJIEKYJ U XUMOUH(OpPMAaTHKA
5.1. Jleknun
Ne No Koz-
HaunmenoBanue wim KpaTkoe CoAep:KaHue JIEKITMOHHOTO 3aHITHS BO
NeKIUupaszaena
4acoB
[loHsiTHE O MONEKYISIPHOM MOAEINPOBaHUU. McTOpUs U 3Tansl pa3BUTHUS
1 | [MOWEKYIAPHOTO MOJIEHPOBAHHS. [moccapuii TUCHUTIIIMHBL: OCHOBHBIE TEPMHUHBI U 4
MOHSTHS, €AMHULIBI U3MeHeHUs. OOIacTH MPUMEHEHHS MOJIEKYIISIPHOTO
MOJIETTUPOBAHMSL.
OCHOBBI MOJIEKYJIIpHON MexaHUKU. CTPYKTypa MOJIEKYIl. ATOMHBIE 3apsibl U
2 2 |0CHOBHBIE MPEACTABIEHUS O CHJIOBBIX MOJIe. KOBajl€eHTHBIE U HE KOBAJICHTHBIE 6
(BaH-JIep-BaaIbCOBHI M KYJIOHOBCKHE CHIIBI) B3aMMO/ICHCTBUS.
3 3 J/lnHaMuKa MOJIEKYISPHBIX cucTeM. [IpocThie MOeNnr 1 aNrOpUTMbl, IMHAMUKA C )
OTpaHUYEHUSIMHU, y4eT pacTBoputeliss. OCHOBHbIE KOHPOPMAIITMOHHBIE U3MEHEHUSI.
4 3 PacueTsl MOJIEKYISIPHON AMHAMHUKY METOAAMU UHTETpUpoBanus. Meronsl MoHTe- 4
Kapio n ux uCroap30BaHUE B MOJIEPYJIIPHOM MOJEIHPOBAHUU.
(OCHOBBI MOJETUPOBAHUS MAJIBIX MOJIEKY. CHUIIOBBIE OIS 111 MAJIbIX MOJIEKYIL.
5 4 |KoH(pOpMaIMOHHBINA aHATH3, MUHUMU3AIIHS SHEPTUH, IIOUCK JTOKATEHBIM 4
MHUHHMYMOB
OCHOBBI MOJICTTUPOBAHUS OOJBIINX MOJIEKyJl. CTPYKTYpHBIEC TaHHBIE U OCHOBA
6 5  |moctpoeHwus MOeKyn Oenka. MeTobl peacka3aHus CTPYKTYPhl U3 TIEPBBIX 6
npuHIUNoB. CpaBHUTEIRHOE MoJepoBanue. [locTpoeHue u pa3BuTHE MOJIEIH.
6 6 MoJteKyaspHbIN JU3ailH KOMIUIEKCOB MOJIEKYJ. MOJEKYISIpHbIE I€CKPUNITOPHI. >
KonnuecTBeHHOE OMMCAaHUE CTPYKTYpPa-aKTUBHOCTD.
MeTtononorust QSAR mozaenupoBanus 1 ocHOBHBIE asropuT™Mbl (MoS, Altel) B
7 6  |MOJEKyJISIpPHOM MOAEIMPOBAHUU U MPEICKA3aHUN CBOMCTB MOJIEKYISPHBIX 4
koMILIekcoB. [IporpamMMuoe oGecnieuenue, 0a3bl JaHHBIX.
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koz-
HaunmeHnoBanue uim KpaTkoe coAepKaHue MPakTUYECKOro 3aHITHsI, CEeMUHapa BO
3aHATUsA[pa3iena
4acoB
Ornucanue IEKTPOHHON CTPYKTYPBI MOJIeKy . Turbl ¢haiaoB, HCTIOIB3YEMBIE IS
1 2 |kommbroTepHOro onucanue moaeneii: SMILES, SMARTS. Pa6ora ¢ 6azamu 4
TTAHHBIX MOJICKYJISIPHBIX CTPYKTYP.
2 3 MoaenpoBaHue MOJIEKYIPHOU JMHAMUKH. [IpocTpaHCTBEHHOE MOIEIMPOBAHUE 4
MOJIEKYJT
3 4  [PabGota ¢ mporpaMMaMu BU3yaJU3alll MOJIEKYI 4
4 5 g/IOJIGJII/IPOBaHI/Ie CTPYKTYpHI Oenka. CamocOOpKa U IeHATypalusl CTPYKTYPhI 4
eJiKa.




5 5 [MonexynsipHOe MOZIEIMPOBAHHE IS PEACKA3aHUsl CTPYKTYphI Oerka.

DACTO&HIIHCCKPHHTOPBIMOHCKyHHpHON)MOHCHHpOBaHHHITOHOHOFHHCCKHQ
FeOMeTqueCKHe,KBaHTOBHE.BAOHGKYHﬂpHBﬁiHOKHHF

anroputmax BiS u CiS

AHaJIN3 SKCTEPUOPA U HHTEPUOPA MOJIEKYI. [[pMHIUIIBI KOMITJIEMEHTAPHOCTH B

nmuragn”’

Co3paHue 1nceBaoaToOMHOM MoJieNTu. AHAJIN3 B3aMMOCBSI3U OMOJIOTHUYEeCKON
8 6  |aKTUBHOCTHM XapaKTEPUCTHK B3aUMOJICHCTBUI B CUCTEME “IICEBIO-PELENTOP -

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

ITonsun CPC

Crnncoxk nureparypsl (¢ yKa3aHUEM
pas3zenos, raB, CTPAHHUIL) / CChUIKA Ha

pecypc

Cemectp

Koi-
BO
JacoB

PaboTa ¢ KOHCIIEKTaMH JIEKIUI 1 HayqHOH
MTepaTypou

MoJeKyIsIpHOE MOACTUPOBAHUE: TEOPHS U
MpakThkKa : yueoHoe mocoodue / X. -.
X&nprhe, B. 3unmns, 1. Poubsy, I
DonbKepc ; MEPEeBO C aHITUKUCKOTO A. A.
Omudepenko [u ap.]. — 5-e u3g. — Mocksa
: JJaboparopwus 3nanmii, 2020. — 322 c. —
ISBN 978-5-00101-724-0. Yuncos, K.
[[pyHIMITBI 1 METOBI OMOXUMHHU U
MOJICKYIISIPHON OMOIOTHH. [ DIIEKTPOHHBII
pecypc] / K. Yuncon, /1. Yonkep. -
DNeKTpoH. aH. - M. : U3narenscTBO
'Jlaboparopwus 3Hanmit', 2015. - 855 c.
Ciatep, [. DnekTpoHHast CTpyKTypa
mModsekyin [ Teker] nep. ¢ ann. J1. Ciarep ;
nox pea. 1. A. bousapa. - M.: Mup, 1965. -
587 c. uept. backun, U. U. BBenenue B
xeMmonH(popmaruky [Tekct] Y. 5
NudopmaTrika XMMHUYECKUX PEAKIIUMA B 5 .
. 1. backun, T. 1. Mamxunos, A. A.
Bapuexk ; Kazan. ¢penep. yu-T. - Kazans:
M3narenscTBO Kazanckoro yHUBepcuUTeTa,
2017. - 242 c. un bapramesuy, E. B.
CrepeoXxuMus U CUMMETPHUS MOJICKYIT
[Texct] yue6. mocobue a1t 6akaaBpoB MO
HanpasiaeHuto 020100 "Xumua" E. B.
bapramesuy, /1. K. Hukynos ; FOx.-Ypain.
roc. yH-T, XuM. dak.; FOYpI'Y. - UensaOunck:
M3narensckuit Hentp OYpI'Y, 2011. - 72,
[1] c. anexTpoH. Bepcus

29,5

[loaroToBKa K TEKYILIMM KOHTPOJIbHBIM
MEPONPUITHUAM U POMEKYTOUHON
aTTecTaluu

MoeKyIsIpHOE MOAEIUPOBAHUE: TEOPHS U
MpaKTHKa : yaeOHoe nocobue / X. -.
X&nprhe, B. 3unmns, 1. PoubsH, I
@DosbKepce ; MEepEBOJT C aHITIMICKOTO A. A.
Omudepenko [u ap.]. — 5-e uzg. — Mocksa
: JJabopatopwus 3nanmii, 2020. — 322 c. —
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ISBN 978-5-00101-724-0. — TexcT :
PIIEKTPOHHBIH // JIaHb : AIEeKTPOHHO-
oubnmmoreunas cucrema. backun, U. W.
Brenenue B xemonndopmaruky [Tekct] Y. 5
WHpopmaTiKa XUMHUYECKUX PEAKIHA B 5 d.
. U. backun, T. 1. Mamxunos, A. A.
Bapmuek ; Kazan. dbenep. yH-T. - Kazanb:
M3narenscTtBO Kazanckoro yHuBepcurera,
2017. - 242 c. un. Knapk, T. KomnberorepHas
xuMus [ TeKCT] mpakT. pyKOBOJCTBO IO
pacdyeTam CTPYKTYpPbI U SHEPTUU MOJICKYJIbI
T. Knapk ; nep. ¢ anmi. A. A. KopkuHa ; nojg
pen. B. C. MactprokoBa, FO. H. I1anuyenko. -
M.: Mup, 1990. - 384 c. un. [{upenscoHn, B.
. KBanToBast xumusi. Monekyisl,
MOJIEKYJISIpHBIE CUCTEMBI M TBEpAbIE Tela
[Tekct] yueb. mocobue AJist By30B IO
XUMHKO-TEXHOJI. HallpaBJICHUSM U
cnenuansHocTsM B. I. Hupenscon. - 3-¢
n3., ucnp. - M.: bunom. JlaGoparopus
3HaHuii, 2014. - 495 c. un., [12] n. uB. wi.;
Tabn. OtkuHc, [1. Monekynsr [ Texct] I1.
OTkuHC ; nep. ¢ anl. A. A. Kupromkusa. -
M.: Mup, 1991. - 215 c. un. bapramesuy, E.
B. CrepeoxuMust 1 CUMMETPHSI MOJIEKYJT
[Texct] yue6. mocobue a1t 6akaaBpoB 1O
Hanpasienuto 020100 "Xumua" E. B.
bapramesuy, /1. K. Hukynos ; FOx.-Ypain.
roc. yH-T, XuM. dak.; FOYpI'Y. - UensaOunck:
M3narensckuit LHentp OYpI'Y, 2011. - 72,
[1] c. anexTpon. Bepcus Dmnaiirep, V.
Crpoenue u guHamuka Mmosiekyn T. 1 B 2-x 1.
[lep. ¢ anm. nox pea. M. A. EnpsiiieBuya. -
M.: Mup, 1982. - 407 c. n.

bapramesny, E. B. Crepeoxumus u
cummeTpust MoJiekyin [Tekct] yue6. mocobue
st 6akanaBpoB 1o Hampasieruio 020100
"Xumus" E. B. bapramesny, /I. K. Huxynos
; FOx.-Ypan. roc. ya-T, XuM. ax.; KOYpI'Y.
- Yensounck: U3narensckuit LlenTp
[lonroroBka u npencrasinenue oryetoB o  [FOYpI'Y, 2011. - 72, [1] c. anekTpoH. Bepcust
MPAKTUYECKUM padoTam backun, U. 1. Beenenue B
xemouHpopmaruky [Tekcr] Y. 5
WHpopmaTiKa XUMHUUYECKUX PEaKIHid B 5 4.
. 1. backun, T. 1. Mamxuaos, A. A.
Bapnek ; Kazan. genep. yH-T. - Kazanb:
MN3narenscTBO Kazanckoro yHuBepcurera,
2017. - 242 c. nn.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIIUXCSl.




6.1. KouTpoabusie meponpusitusa (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBauue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oamn

HOpSL[[OK Ha4yHCcJIeHUs 0aIoB

Yuu-
THIBA-

eTCs B
[1A

Texymui
KOHTPOJIb

3ammra OTYETOB
0 MTPAKTUIECKUM
paboram

0,2

100

[1o pe3ynbraraM 3alMThI OTYETOB O
BBINOJIHCHUH NIPAKTH4YeCKUX padoT (1-4
TEeMbI) 00yYaIOUIUIICS MOXKET
MakcuMasabHO HabpaTh 100 6ansos ¢
YYETOM CIIENYIOIINX KPUTEPHUCB:

1. JIoru4HOCTH U MOCIIE0BATEIBHOCTD B
n3noxxennn marepuaia 0-10 6amios

2. O6beM chopMUpOBAaHHOTO MaTepHaa
0-20 GamoB

3. YpoBeHb aHanu3a MoJIy4YeHHbIX
pesynbratoB 0-10 6amios

4. Ymenue GopMHpOBaThH OTYET 110
npozaenanHoi padore 0-10 GamioB

5. IlpaBusibHOCTH OOPMIICHHUS
(cooTBETCTBHE CTaHIAPTY, CTPYKTYpHAsI
YIIOPSA0YEHHOCTb, CCBUIKH, IIUTATHI,
Tabnuipl U T.4.) 0-10 6ammoB

6. CoOitonenue oobema, mpudToB,
MHTEPBAJIOB (COOTBETCTBHUE OPOPMIICHUS
paBUIaM KOMIIBIOTEPHOr0 Habopa
tekcra) 0-10 6anios

7. KauecTBO npeacTaBIeHHOTO B OTYETE
WILTIOCTPATHBHO-TPa()UIECKOTO
marepuaia 0-10 6anioB

8 [TomHOTa M MTHPOPMATUBHOCTH
MOJYYECHHBIX BBIBOJIOB, UX COOTBETCTBHUE
nocrasieHHbIM 3a1a4aM 0-10 6amioB
9.YMmenue paborats B komane 0-10
0ayuI0B

DK3aMCH

Texymui
KOHTPOJIb

Otuet no
MPaKTHYECKUM
3aHATHUAM (TEMBI
5-8)

100

[1o pe3ynapraTraM 3alIUThl OTYETOB O
BBIIIOJTHEHUU ITPaKTHUeCKUX padot (1-4
TeMbI) 00yYaIOUINIICS MOXKET
MakcuMasibHO HaOpath 100 6amios ¢
Y4ETOM CIIEAYIONINX KPUTEPUEB:

1. JIOrH9HOCTH U TOCIIEI0BATENHFHOCTh B
n3noxxeHnn marepuaia 0-10 6amios

2. O6beM chopMUpOBAHHOTO MaTepHasa
0-20 6annoB

3. YpoBeHb aHaM3a MOIy4EHHbIX
pesynsratoB 0-10 GannoB

4. YMenue popMUpOBaTh OTYET TIO
npoaenanHoi padore 0-10 6amios

5. IlpaBuiIbHOCTH OPOPMIICHHUS
(cooTBETCTBHE CTAHAAPTY, CTPYKTYpHAs
YIOPSIIOYCHHOCTbD, CCHUIKH, ITUTATHI,
Tabnuipe! U T.4.) 0-10 6ammoB

6. CoOmonenue oovema, mpudToB,
MHTEPBAJIOB (COOTBETCTBUE OPOPMIICHUS

OK3aMCH




MpaBUJiaM KOMITBIOTEPHOTO Habopa
Tekcta) 0-10 6ammoB

7. KauecTBO MPEACTaBICHHOIO B OTUYETE
WJLTIOCTPATUBHO-TPadUIEeCKOro
Matepuaia 0-10 OamioB

8 ITomHOTa M MHOOPMATUBHOCTH
[MOJTYYCHHBIX BBIBOIOB, UX COOTBCTCTBUC
nmocTtasiieHHBIM 3axadaM 0-10 0asuroB
9.YMmenue paborats B komane 0-10
0aJIoB

Texymni
KOHTPOJIb

ITogroroBka
MPE3EHTALUU 10
TEOPETHYECKOMY

Kypey

100

PackpeiTre nmpobnemsr - 0-20 6aos
[IpencraBienue - 0-20 6anaoB
Odopmiienne 0-20 6amtoB

OtBetsl Ha Bonpock! 0-20 6asioB

OK3aMCH

ITpome-
KyTOUHas
arrecranus

DK3aMeH

100

3HAaHUS, YMEHUS U HAaBBIKK O0y4aroIINXCs
[pU IPOMEKYTOYHOU aTTecTanuu B hopme
DK3aMeHa OMPEEISIOTCS OIEHKAaMHU
COTIIMYHOY, «XOPOILIO»,
«YIIOBJIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHO.

«Ot1anuHOo» — OTBETHI Ha ITOCTABIICHHEIC B
OusneTe BOMPOCHI U IOTIOTHUTEIbHBIC
BOITPOCHI U3JIaraloTCs JIOTUYHO,
MOCJIEJIOBATENBHO U HE TPEOYIOT
JTOIOJTHUTEIBHBIX IMOSCHEHUI.
JleMOHCTpUPYIOTCS TIIyOOKHe
MpoQMIbHBIC 3HAHUS TI0 CTICIIMATIBHOCTH.
OTBeT MOJHBIM, CAMOCTOSTCIIBHBIN,
BBLIBOJIGI 00OCHOBAHLI.

«Xopomio» — OTBETHI HAa TOCTABJIEHHBIE B
OuieTe BOIIPOCHI U JOTIOTHUTEIbHBIC
BOITPOCHI U3JIArat0TCsl CUCTEMATU3UPOBAHO
1 TIociieioBaTeNbHO. JleMoHCcTpupyeTcs
YMEHUE aHaJIU3UpOBaTh MaTepua, OAHAKO
HE BCE BEIBOJBI HOCST
apryMEHTUPOBAHHBIN U JOKAa3aTEIbHBIN
xapakTep. MaTtepual usnaraercs
YBEPEHHO, B OCHOBHOM ITPaBUJILHO JIaHbI
BCE OIpEIeNICHUs U TOHATHUS. JlomyIeHbI
HEeOOIbIIINE HETOYHOCTH TP BHIBOAAX U
MCIIO0JIb30BAaHUU TEPMHUHOB.
«YIOBIIETBOPUTENBHO» — [lomyckatorcs
HapyIIEHUs B MMOCIEA0BATEILHOCTH
W3JI0KEHUSI IPY OTBETE.
JleMOHCTPUPYIOTCS] TOBEPXHOCTHBIE
3HaHUS TPOQUIBHBIX TUCIUTUIMH.
HMeroTcst 3aTpyAHEHHS C BHIBOJIAMU.
OnpeneneHus U MOHATUS JaHbl HE YETKO.
«HeynosneTBoputensHO» — Marepuan
HM3J1aracTcs HEIOCIeI0BaTEIbHO,
COMBYUBO, HE MPEACTABIISAET
OIIPEACIIEHHON cucTeMbl 3HaHU. He nanbl
OTBETHI HA JIOTIOJTHUTEIHHBIE BOITPOCHI
KoMuccuu. JlomymieHsl rpyobie OIMOKY B
OTIPEICTICHUSX U TIOHATHUSIX.

OK3aMCH




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

He npenycmorpensl

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pesynbrarel 00yuenus KM

[K-4

3uaeT: OObEKTHI U METO/IbI MOJIEKYJISIPHOTO MOAEIUPOBAHUS B IPOMBIIIUIEHHBIX U
PKOJIOTHYECKUX OMOTeXHONOTHUAX. COBPEMEHHBIE MOIXO/IBI U IPOrPAMMHBIC +HH
MPOAYKTHI JJIs1 ONITUMH3ALNN U MOJIETUPOBAHMSI IPOU3BOACTBEHHBIX MPOLIECCOB

[K-4

'Ymeet: Mcnonp30BaTe MporpaMMHBIE IPOAYKTHI AJI MOACIIUPOBAHUS PA3BUTHE
OMOTEXHOJIOTHYECKHX MPOLIECCOB B IPUPOJIE

[1K-4

MMmeet HpaKTI/I‘leCKI/Iﬁ oIbIT: B C(bepe MOICIIMPOBAHUA U ONITUMU3AIIUN
OMOTEXHOJOTHUEKUXX MmponeccCoB € MIOMOIIBIO COBPECMEHHBIX IPOTpaMM CPCIACTB

[1K-5

3HaeT: HpI/IMeHeHI/IC KOMITJICKCOB ME€TOAOB U HHCTPYMCHTAJIBHBIX CPCACTB CUCTEM
HCKYCCTBCHHOI'O HHTCIIJICKTA JJIA MOACIIMPOBAHUS B OHMOTEXHOIOTUX.
MGTOL[OJIOFI/IIO " NpOTrpaMMHBIC ITPOAYKTHI MOJICKYIIAPHOTO MOACIIMPOBAHUA
BCIHICCTB U IIPOLCCCOB B IIPOMBINIJICHHBLIX U OKOJOT'HYCCKUX OHMOTEXHOIOTUAX

[1K-5

Ymeet: [1onp30BaThCcsi METOAAMU MOJIEKYIISIPHOTO MOJieupoBanus. Pemars
[MPUKJIIAAHBIC 3a/1a91 U PCAJIN30BbIBATH IPOCKTHI B obmactu MOJICKYJISIPHOTO -+
MOJICTTUPOBAHUS B TPOMBIIIIIEHHBIX U AKOJIOTHUECKIX OMOTEXHOIOTUIX

[1K-5

NmeeT nmpakTrudeckuil onsIT: MccnenoBanus BEMECTB U MPOILECCOB B
OMOTEXHOJIOTUSX C MCIIOIB30BAHUEM MOJIEKYJISIPHOTO MOJIETMPOBAHUS HA OCHOBE +
CHeUaIU3UPOBAHHBIX IPOTrpaMM U OMOMH(OPMALIMOHHOTO aHAIN3a

[1K-7

3HaeT: MeTozasl ITOCTaHOBKH 3a7a4, NpOBCACHUA U aHAJIN3a TECTOBBIX U
OKCIICPUMCHTAJIbHBIX HUCIIBITaHUI pa60TOCHOCO6HOCTI/I CUCTEM UCKYCCTBCHHOI'O it
NHTCIIJICKTA

[1K-7

'YMmeeT: CTaBUTH 3ala4r U y4aCTBOBATh B MMPOBCACHNU TCCTOBBIX U
OKCIICPUMCHTAJIbHBIX HCIIBITAaHUI pa6OTOCHOCO6HOCTI/I CUCTEM UCKYCCTBCHHOI'O -+
HMHTCJIJICKTA, aHAJIM3UPOBATh PC3YJIbTAThl U BHOCUTb NU3MCHCHUA

[1K-7

VMeeT npakTUYeCKUi ONbIT: B MOCTaHOBKE 3a/1a4y U y4aCTUH B IIPOBEICHUU
TECTOBBIX M SKCIIEPUMEHTAJIbHBIX UCTIBITAHUNA paOOTOCIIOCOOHOCTH CUCTEM, +
OCHOBAHHBIX Ha 3HAHMSX, AHAJIN3E PE3YJILTaTOB U BHOCEHUU U3MEHEHUI

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUe TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:

1. TIlpaxktuxym Ha 9BM [Tekcr] Y. 1 meron. ykazanus k j1a0. padoram E.
B. Akcenosa, H. C. Cunkuna, M. JI. LpimOnep ; FOx.-Ypain. roc. yu-T1, Kad.
Cuctem. mporpammupoBanue ; FOVYpI'Y. - Uensabunck: U3narenbckuii LleHTp
IOYpI'Y, 2009. - 70, [1] c. un. 3neKTpoH. Bepcus

2. IlupenscoHn, B. I'. KBantoBas xumusi. MosieKysibl, MOJIEKYIISIPHbIE
cUCTeMBbI U TBep/ble Tena [ Tekcr] yuel. mocobue /uisi By30B MO XMMHUKO-TEXHOJI.
HaIpaBJIeHUAM U cnennanbHoCcTIM B. I Llupenscon. - 3-e uzn., ucnp. - M.: bunom.
JlabGoparopust 3nanuit, 2014. - 495 c. un., [12] 1. uB. un.; Tadm.




0) OononHumenbHas IUmepamypa:

1.  Bapramesuy, E. B. Ctepeoxumust u cummerpust mosnekyn [Tekcr] yueo6.
nocobue jyist 6akanaBpos 1o HanpasieHuto 020100 "Xumusa" E. B. bapramesuy, /1.
K. Hukynos ; FOx.-Ypain. roc. yH-T, Xum. ¢ak.; KOYpI'Y. - UensaOunck:
Mznarensckuii LHentp FOYpI'Y, 2011. - 72, [1] c. 25eKTpOH. Bepcus

2. Kiapk, T. KomnbetorepHast xumus [ TekcT| mpakTt. pyKOBOACTBO IO
pacueram CTpYKTypsl U s3Hepruu Mosekynsl T. Knapk ; nep. ¢ anrni. A. A. KopkuHa ;
nox pex. B. C. Macrtprokosa, 1O. H. Ilanuenko. - M.: Mup, 1990. - 384 c. ni.

3.  @mnairep, Y. Ctpoenue u quHamuka Mmosekya 1. 1 B 2-x T. Ilep. ¢ anm.
nox pea. M. A. EnpsiueBnya. - M.: Mup, 1982. - 407 c. ui.

4. Hwupenbcon, B. I. KBanToBas xumus. MosieKysbl, MOJEKYJISIPHbIE
CUCTEMBI U TBepAble Tena [ TekcT]| yue0. mocodue sl By30B 110 XMMHUKO-TEXHO.
HarpaBJIeHUAM U criermainbHocTaM B. I, [lupenbcon. - 3-e u3a., ucnp. - M.: bunom.
JlaGoparopus 3nanuit, 2014. - 495 c. un., [12] 1. uB. ui.; Tadm.

5. OrtkuHc, I1. Monekynsl [Tekcer] I1. OTkuHC ; nep. ¢ ann. A. A.
Kupromkuna. - M.: Mup, 1991. - 215 c. un.

8) omeuecmeennvle U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
1. Bectauk FOxHO-YpasibcKoro rocyaapcTBeHHOro ynusepcurera. Cepus

«BpruucnurenbHas MaTeMaTika U HHPOpMaTruKay

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. MII CPC

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. MII CPC

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

HaumenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduyeckoe onucanue
JUTEPATYPhl |  DIIEKTPOHHOH
bopme
MoJtekyasipHOEe MOJICIIMPOBAHKE: TEOPHS U TIPAKTHKA : yueOHOe
nocobue / X. -. Xénwrbe, B. 3unmis, /. PoussH, . ®onbkepc ;
ONEeKTpPOHHO-

nepeBo] ¢ aHnmickoro A. A. Onudepenko [u ap.]. — 5-e uzn. —
1 J?yffe(;Baiif;a SES:;?;WHM Mockasa : JJaboparopus 3Hanui, 2020. — 322 ¢. — ISBN 978-5-
3naTensersa Jlans 00101-724-0. — TekcT : >neKTPOHHBIH // JIaHb : SNEKTPOHHO-
onbmmnoreunas cucrema. — URL:
https://e.lanbook.com/book/151560

DNEeKTPOHHO- Yuncon, K. [IpuHIMNIBI 1 METOBI OMOXUMHH U MOJICKY/ISIPHOM
b OcHoBHast  |OMOIMOTEUHAS ounonorun. [Dnekrponusiit pecype] / K. Yuncon, JI. Yonkep. -
nuTeparypa |cuctema DnekTpoH. naH. - M. : U3marensctBo 'JIaboparopwus 3nanuid', 2015. -
n3narenscTBa Jlans 855 c. - Pexxum noctyna: http://e.lanbook.com/book/66244
Opuyk, C. FO. KomnbsrorepHoe MoaenpoBaHie HaHOTEXHOJIOT UM,
DNeKTPOHHO- HaHOMaTepUaJOB U HAHOCTPYKTYP: MOAEIMPOBAHNE HAHOCUCTEM
3 OcHoBHast  |0ouOMMOTEUHAsS METO/IaMHU MOJICKYJISIpPHOW AUHAMUKH : yaeOHoe nocodue / C. HO.
nMTeparypa |cuctema IOpuyk. — Mocksa : MUCHUC, 2013. — 47 c. — ISBN 978-5-

n3narenscTBa Jlansb |87623-663-0. — Tekct : anekTpoHHbIi // JIaHb : 37eKTpOHHO-
oubmmoreyHas cucteMa. — https://e.lanbook.com/book/116642

[TepeyeHb UCMOIB3YEMOrO MPOTPAMMHOTO OOECTICUEHHUS:



Nk W=

Microsoft-Windows(6eccpodHo)

Microsoft-Office(6eccpouno)

-Modelio(6eccpouno)

-Python(6eccpouno)

Avogadro Chemistry-Avogadro: Molecular Editor and Visualization(6eccpouHno)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. OOO "T'apantYpanCepsuc"-I'apant(31.12.2022)
2. -The Cambridge Cristallographic Data Centre(31.12.2023)
3. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

Bun 3apaTui

Ne

ay/l.

OcHoBHOE 000pyOBaHNE, CTEH IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
MPEIYCTAaHOBIECHHOE TIPOTPAMMHOE 00ECIIEUCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
BUOB 3aHSTUN

YueGHast aynutopusi MarepuanbHo-TexHuueckoe odecneuenue: 1. [Tpoextop — 1
mt. 2. Oxpad — 1 wt. 3. Monutop — 1 wt. 4. KnaBuarypa — 1 wrt. 5. Mbiuib

[IpakTuueckue h64 [KOMIBIOTEPHAs — 1 mt. 6. biiok cucremusit — 1. Umymecrso: 1. Cton
3aHATUA U 2) yaeOHbIi qByxMecTHBIA — 15 mT. 2. Cryn — 30 mt. 3. Jlocka menoBast — 1 mrt. 4.
CEMMHAPBI Cron npenogasarens — 1 wrt. 5. Cryn npenogasaress — 1 mr. 6. lkag

nByxcTBopuarblii — 1 mT. 7. lllkad oqHocTBOpuarsrii — 1 wr. 8. Kadenpa-croiika
— 1 mr.
MynbsrumenuitHas yueOHas ayautopusi MaTepraabHO-TEXHUUECKOE
63 obecneuenue: 1. [Ipoexrop — 1 mt. 2. Dkpan — 1 wr. 3. HoytOyk — 1 mT.
Jlekuuun NmymiectBo: 1. YueOHas napra npyxmectHas — 20 mrt. 2. YueOHas mapTa

2)

yeTbipexmecTHas — 10 mrt. 3. Jfocka ¢ pabounmu nosepxHocTsMu — 1 mt. 4. Cron

[MPCIIoAaBaTCIsd — 1 mT.




