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1. llesu u 3212494 AU CIUILIHHBI

YCBOEHUE CTYIEHTOM TEOPETUUYECKUX MPEICTABIECHUN O CTPOEHUH ATOMHO-MOJIEKYJISIPHBIX
CHCTEM, MOJIEKYJISIPHBIX KPUCTAJIOB, KOHACHCUPOBAHHOTO COCTOSIHUS BEILIECTBA, BKIIKOYAs
YKUAJIKOCTHU Y TBEPJIBIC TEJIA, O MPOCTPAHCTBEHHBIX CBOMCTBAX CTPOCHUSI OPTaHUYECKHUX U
HEOpPraHU4YeCKUX coeAuHeHni. [IonckK B3auMOCBA3€H MPOCTPAHCTBEHHOIO CTPOCHUS C
PEaKIMOHHOMN CITIOCOOHOCTHIO U (PU3UKO-XUMHUYECKUMHU CBOMCTBAMU BEIIIECTBA, a TAKXKE UX
OMOJIOrMYEeCKON aKTUBHOCTBIO.

Kparkoe cogepkaHue TUCHMIIIMHBI

ATOMHO-MOJIEKYJIIPHBIE CUCTEMbI KaK 0000IIIEHHOE MOHSITHE 00BEKTOB, U3yUaeMbIX
COBPEMEHHBIMU XUMHUKaMU. OU3NYECKHUE METOIBI UCCIIENOBAHUM, MO3BOJISAIOIINAE U3yYaTh
CTPOEHHE aTOMHO-MOJICKYJISPHBIX CUCTEM. KOMIBIOTEPHBIN SKCEPUMEHT, KaK
00BEKTUBHAsI TUIIOTE3a O CTPOCHUHU. Mojiei aTOMOB, MOJIENIA MOJIEKYJI. Teopus
OTTAJIKMBAHUS AJICKTPOHHBIX Tap BaJIeHTHOU 0007104ku. OCOOEHHOCTH KOMIIBIOTEPHOTO
MOJECIMPOBAHUS N30JUPOBAHHBIX MOJIEKYJI M MOJICKYJISIPHBIX KJIACTEPOB B 3a/1a4ax OLIEHKU
CHJIBI 1 OCOOEHHOCTEH HEKOBAJICHTHBIX B3auMOIeHCTBUI. OCOOEHHOCTH KOMITBIOTEPHOTO
MOJICITUPOBAHUS IEPUOAUUECKUX CUCTEM B 3aJ1a4axX ONMMCAHUS HEKOBAJICHTHBIX
B3aUMOJICIICTBUI B MOJIEKYJISIPHBIX KpUcTauiaXx. CBONCTBA 31EKTPOHHOM MJIOTHOCTH B
OIMCAHUU CBOMCTB XUMHUYECKHX CBS3CHU: MHACKCHI TOPSIKOB CBSI3EH, MHICKCHI
JETOKAIN3AIUU IEKTPOHOB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: 0COOEHHOCTH KOMITBIOTEPHOTO
MOJEIUPOBAHUS U30JIUPOBAHHBIX MOJIEKYII,
MOJIEKYJISIPHBIX KJIACTEPOB, IEPUOJUYECKUX CUCTEM
B 3aJ1a4ax ONMCAaHWS HEKOBAJICHTHBIX
B3aMMOJICHCTBUI

'YMeeT: UCob30BaTh METOAbI MOJIEKYIISIPHOM
MEXaHUKHU U KBAHTOBOM XMMHUHM IPU CUCTEMHOM
MOAXO0JIE JUISl PEIIEHU MOCTABICHHBIX 3a/1a4;

OIIK-3 CnocobeH mpuMeHSTh pacueTHO-
TEOPETUYECKUE METOJIBI TS H3yUCHHUS CBOMCTB
BEI[ECTB M IPOLIECCOB C UX YYACTUEM C
UCIIOJIb30BaHHEM COBPEMEHHO BBIYHCIUTEIBHOI
TEXHUKHN

3HaeT: METO/bl KOMIIBIOTEPHOI'O MOZEINPOBAHUS
CTPYKTYPbI aTOMHO-MOJIEKYJISIPHBIX CUCTEM, KaK
crioco0a petIeHus 3a1a4, XapakTepU3yOIInX
CBOWCTBA MOJIEKYJ1, KpUCTAJUIOB, IOJIUMEPOB
'YMeeT: BbIOMpaTh ONTUMaJIbHbIE METObI
I1K-1 Criocob6eH ucnoinb30Bath GyHAAMEHTAIbHBIE [KOMIIBIOTEPHOTO MOAEIUPOBAHUS U PACUETHOTO
XMMHUYECKHUE MOHATHUS U 3aKOHBI IIPU PEIIEHUH  [BOCCO3/IaHUS CBOMCTB XMMHUECKUX COEIMHEHUN
npo¢eCcCUOHAIBHBIX 3a/1a4 lMeeT npakTUYECKH OMBIT: MOCTPOESHUS MOZEIICH
AQTOMHO-MOJIEKYJISIPHBIX CUCTEM JIJIsl IPOTHO30B
CBOWCTB XMMHUYECKHUX COCIMHEHUI Ha OCHOBE
AIIEKTPOHHBIX XapAaKTEPUCTUK, BHIYUCIIAEMBIX
METO/IaMH MOJIEKYJISIPHOH MEXaHUKH U KBAHTOBOM
XUMHU

3. Mecro aucuuninHbl B crpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.10 Teopust BeposITHOCTEN U MaTEMaTUYECKas
CTaTHCTHUKA,

®J1.04 adopmanioHHbIE TEXHOJIOTHH U
VMCKYCCTBEHHBIN MHTEIJICKT,

1.0.17 Oprannueckasi Xumusi,

1.0.12 [udpoBbie TEXHOIOTHH,

1.0.18 ®Ousnyeckass XUMHUS,

1.0.23 BBeneHue B KBAaHTOBYIO XHUMHUIO

@®J1.03 HaHOCTPYKTYpBI U HAHOTEXHOJIOTUH,
[Ipon3BoaCcTBeHHAS TIPAKTHKA (TIpeIIUIIIIOMHAs ) (8
CEMECTD)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimnza

TpeboBanus

@J1.04 NudbopMaimoHHbIE TEXHOJIOTHH U
VICKYCCTBEHHBIN MHTEIICKT

3HaeT: 0a30BBIE METOIbI MAIIMHHOTO O0YUYECHHS B
3a/1auax aHalu3a JaHHBIX U 0COOEHHOCTH UX
NPUMEHEHHS, a TAKXKE CIIOCOOBI OCYIIECTBICHHS
cOopa ¥ MOATOTOBKH JTAHHBIX JJISi CUCTEM
MCKYCCTBEHHOTO MHTEIUIEKTa, CIIOCOOBI 00paboTKU
TaHHBIX B 3JICKTPOHHBIX TaOIHIIAX U B
CHEHMATH3UPOBAHHBIX IPOTPAMMHBIX CPEICTBAX,
COOTBETCTBYIOIIMX HAMPABICHUIO MTOJTOTOBKU
Ymeer: kiaccupuuupoBarh U HACHTU(HUITIPOBATH
3a/1a41 UCKYCCTBEHHOTO MHTEIUIEKTa; CTPOUTD
MPOTHO3BI HA OCHOBE 0a30BBIX METOAOB MAITUHHOTO
o0yueHus 715 pelieHus npodeccCuoHaIbHbIX 33134,
NPUMEHSTH TUIIOBBIC U CIICIUAIN3UPOBAaHHbIC
MpPOrpaMMHBIE CPE/ICTBA AJisi 00pabOTKHU TaHHBIX
MmeeT npakTUYECKUi OMBIT: UCIIOIb30BaHUSA
COBPEMEHHBIX UH(POPMAIIMOHHBIX TEXHOIOTUN 1
CHENHATH3UPOBAHHOTO TIPOTPAMMHOTO 00€CTICUCHUS
1151 00pabOTKM M MPpeACTaBICHUS HHGOPMAIINH B
3a1a4ax NpoQeCcCHOHATBHON ICATEIbHOCTH

1.0.23 BBeneHue B KBAaHTOBYIO XHUMHUIO

3HaeT: 00IIUe MPUHITUIIBI U METO/IBI KBAHTOBOM
XUMHUH YMeeT: IPUMEHATh TEOPETHUECKUE U
MOJIyDMIIUPUUECKHUE MOJICNIU TP PELICHUH 3a]1a4
XMMHYECKON HarpaBiieHHOCTH MMmeeT
MMPAKTUYECKUI OIIBIT:

1.0.10 Teopust BeposiTHOCTEN U MaTeMaTHuuecKas
CTaTUCTHKA

3HAET: paCYETHO-TEOPETUUECKUE MATEMAaTUYECKHE
METO/bI OTIPEIEICHUS MPEANOIaraeMoro 3aKoHa
pacrpeieNieHus FreHepaJIbHOW COBOKYITHOCTH T10
BbIOOpPKE, TPOBEPKHU BBIIBUHYTON THIIOTE3bI, OLICHKU
napaMeTpOB paclpeieeHus, METOIbl 00pabOTKH
YHCJIOBBIX JAHHBIX C UCIOJIb30BAHHUEM COBPEMEHHOMN
BBIUMCITUTEILHON TEXHUKH, OTIPEACIICHUS 1
CBOMCTBA OCHOBHBIX ITOHATUI MaTE€MaTH4€CKOU
CTAaTHCTUKH YMEET: IPOU3BOIUTH HEOOXOANMBIE
BBIUKCJICHHS], B TOM YHCJIE C UCIIOJIb30BaHUEM
COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKH, JJISI
00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTAILHOTO
ucciaenoBanus Mmeer npakTU4eCKuii OIbIT:
00pabOTKH BEIOOPKH M3 MACCHBA IMITUPUUECKUX




YMCJIOBBIX JAHHBIX U aHAJIN3a MTOJTy4YE€HHBIX
PE3YNBTAaTOB ¢ IPUMEHEHUEM PACYETHO-
TEOPETUUECKUX MAaTEMATUYECKUX METOJIOB,
BBIUNCJICHHS TEOPETUYECKUX BEPOSITHOCTEN
CIIy4aifHBIX COOBITHH, COCTABICHHS 3aKOHOB
pacnpenesIeHus CIIy4aliHbIX BEJIMYNH, HAXOXKICHUS
YICIIOBBIX XapaKTEPUCTUK, 0OpaOOTKH BHIOOPOK U3
MaCCHBOB YHCIIOBBIX JaHHBIX, CBA3aHHBIX C
XMMHYECKUMU WU IPYTUMHU [IpolLieccaMu

1.0.18 ®usznueckas XxuMus

3HaeT: OCHOBHBIE 3aKOHBI 0a30BBIX Pa3eiioB
(bU3UYEeCKO XUMUN, OCHOBHBIC
TEPMOAMHAMHUYECKHE U TEPMOXUMHYECKUE
XapaKTepPUCTUKH BEUIECTB, TapaMeTPhl
XUMHYECKOTO 1 (Da30BOro paBHOBECHS,
KMHETUYECKHE MapaMeTpbl XUMUYECKUX PEAKIUN U
3aKOHOMEPHOCTH UX U3MEHEHUS B (DU3HKO-
XUMHYECKHUX MPOLECCaX, TEOPETUUECKUE OCHOBBI
XMMHYECKON TEPMOJIUHAMUKHN U KUHETUKH,
FOMOT€HHOI'O ¥ TE€TEPOT€HHOI0 KaTaau3a,
DIIEKTPOXUMHUU YMEET: UCIOJIb30BaTh OCHOBHbBIE
3aKOHBI (PU3UYECKOM XUMUU TSI aHATH3a U
WHTEPIIPETAMU PE3YIIBTATOB IKCIIEPUMEHTOB
XMMHYECKON HAIPaBJICHHOCTH, OCYIIIECTBIIATh
PKCIIEPUMEHTHI B 00JaCTH (PU3UYECKON XUMUU, HA
OCHOBE SKCIIEPUMEHTAJIbHBIX JAHHBIX ONPEEIATh
TEPMOANHAMHUYECKUE U KUHETUYECKUE
XapAKTEPUCTUKU (PU3UKO-XUMUUYECKUX MPOIECCOB,
MPUMEHSTH OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHH
1J1S1 pENIEHUS] TEOPETHUYECKUX U MPAKTUYECKUX
3a71a4 XMMHYECKOM HAIIPABICHHOCTH U aHAJIN3a
MOJTYYECHHBIX PE3yJIbTaToB MIMeeT nmpakTuiecKui
OIIBIT:

1.0.17 Oprannyeckasi XuMust

3HaeT: TeOpEeTHYECKHE OCHOBBI OPraHNUYECKOM
XUMUHU, TPEOOBAaHUS K CTPYKTYpE U 0(hOPMIICHUIO
OTYeTa [0 HAyYHO-HCCIIEI0BATENBCKON padoTe,
0COOCHHOCTHU CTWJISL HAYYHO-TEXHHYECKOTO TEKCTa,
(du3HYeCcKre U XUMUYEeCKHE CBOMCTBA Pa3IMIHBIX
KJIACCOB OPraHUYCCKUX COGHHHCHHﬁ, THIIbBI
XMMHUYECKUX PEaKIUi B OpraHn4eCcKOl XUMHH,
KJIaCCU(PUKAIMIO OPTaHMYECKUX COCTUHEHHI TI0
KJIacCy OMAacHOCTH, TEXHUKY 0€30MacHOCTH TIPH
paboTe C HUMU U YCJIOBHS UX XpaHEHUs YMeEeT:
WCIIONIb30BaTh (hyHIaMEHTAIILHBIC 3HAHUS
OpFaHI/IquKOﬁ XMMHHU B 00JIaCTH CMEXKHBIX
TIMCIUITIAH TIPH PEIICHUH TPOQeCCHOHATBHBIX
3a/1a4, NCIIOJIb30BaTh 3HAHUS O CBOMCTBAX
OpPraHMYECKHX COCTUHEHHI 1 NX PEaKIIMOHHOM
CIIOCOOHOCTH JUIsl UHTEPIIpeTalui
HKCTIEPUMEHTAIBHBIX JJAHHBIX, TIPOBOJUTH CUHTE3
OpPTaHUYCCKUX COCI[I/IHGHHﬁ C UCIIOJIb30BAHHUEM
UMEIOLINXCS METOMK VIMeeT MpakTHUECKUi OTIBIT:
HAITUCAHUS OTYETa 110 Hay4YHO-HCCIIEI0BATEIILCKOM
pabote (KypcoBOi MPOEKT), paciIn(pOBKH
PE3YJILTATOB CIICKTPAJIbHBIX METOAOB UCCIICOBAHWA
OpPraHMYECKHX COCTMHEHHH, YCTAHOBIICHUS

CTPOEHHUSI OPraHUYECKUX COCTMHEHUH C




HCIIOJIb30BAHUCM (I)I/I3I/I‘-I€CKI/IX METOOAOB
HCCICIO0BaHUA

1.0.12 [udpoBbie TEXHOIOTUU

3HaeT: - annapaTHoe U MPOorpaMMHOE o0ecrieueHne
UG POBBIX TEXHOJIOTHIA, 0a30BbIC TPUHIIUIIBI U
OCHOBBI QJITOPUTMH3AIIH, TAPAIUTMBI,
COBPEMEHHBIE U OCHOBHBIE SI3bIKU
pOrpaMMUPOBAHUs, CUCTEM yIpaBIeHUs 0a3aMu
naHHBIX, low 1 no-code pa3paboTKH; - COBpEeMEHHBIE
nH(GOPMAIIMOHHBIE pecypchl U HH(GOPMAIIMOHHBIE
TEXHOJIOTUH, CPEJCTBA IOMCKA, XPAHEHHUS,
nepegayy, cucTeMaTH3aiui 1 00paboTKu
WHGOPMAINH;- OTpacieBble TU(MPOBHIE TEXHOIOTUI
1 1IU(POBBIE CEPBUCHI, 0COOCHHOCTH UX
MPUMEHEHUH JJIs1 OBBIIeHUS () (HEKTUBHOCTH,
KOHKYPEHTOCIIOCOOHOCTH U yCTOHYMBOCTU pabOThI
OTpacieBbIX OpraHU3alUi;- OCHOBBI pabOTHI €
O(QUCHBIMHU W/WJIM IPUKIIAJHBIMUA OTPACIIEBBIMU
MporpaMMaMu, KX OCHOBHBIE MOAYIU U (PYHKIIUU., -
COBpEMEHHbIE LIU(POBBIE TEXHOJIOTUHU, CKBO3HBIE
U(PPOBBIE TEXHOJIOTUH, BOSMOKHOCTH UX
MPUMEHEHUS I PEIIeHUs UCCIIEIOBATENbCKUX U
MpPaKTUYECKHX 33/1a4 TpOoQeCcCHOHATbHON

e TEIbHOCTH; - IPUHIIMIIBI pa3pabOTKU U
0COOEHHOCTH UCTIONIb30BaHUS IUPPOBBIX
TEXHOJIOTUH B OTPACIISIX C YYETOM TpeOOBaHUMN
UH(POPMAITMOHHON 6€30MaCHOCTH; - COBPEMEHHbBIE
pOrpaMMHBIE Cpe/ICTBa M MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHUHU, UCTIOJIb3yEMbIE
ISl pelieHns: Mpo(decCUOHANBHBIX 3a/1a4 C YYETOM
OTpacJIeBBIX 0COOEHHOCTEH; YMEeT: - HCIONIb30BaTh
oTpacJeBble IIUPPOBbIE TEXHOIOTHH, CEPBUCHI U
MPOrpaMMBI JIJIsl pEIICHHs 3a/1a9
npodeccuOHANBHOM 1eATENbHOCTH C YUYETOM
TpeboBaHuil HTHPOPMAIIMOHHON OE30MTaCHOCTH;-
MCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA MOKCKA,
nepeiadn, XpaHeHus!, CUCTeMaTU3alnu, 00paboTKu
W Tiepenayr HHPOpMaInuu.- pa3padbarbiBaTh
QITOPUTMHUYECKUE CTPYKTYPBI, paboTaTh C
pensimoHHbIME 0a3amu m1aHHBIX 1 WEB-
KOHCTpyKTOpamu, low-code (LCDP) u no-code
(NCDP) mnatdopmamu; - CIIOIB30BaTh O(DHCHBIC
MPOrPaMMBbI, BKJIFOUYasi TEKCTOBbIE U TAOTUYHBIE
[PEIAaKTOPBI, CPEACTBA I CO3aHUS MTPE3EHTAIH,
OpPraHU30BBIBATh COBMECTHYIO paboTy Haj
TOKYMEHTaMHU C C y4eTOM TpeOOoBaHUI
UH(POPMAITMOHHON 6€30MaCHOCTH;, UCTIOIb30BaTh
COBpEMEHHbIE LU(POBBIE TEXHOJIOTUU U
MPOrpaMMHBIE MIPOAYKTHI TSI PELICHUS
MCCJIEIOBATEIbCKUX U MPAKTUYECKUX 3a71a4
npo¢eCCHOHAILHON AEATENbHOCTH C YYETOM
TpeboBaHMil HHGOPMAIIMOHHOM 6€30MacHOCTH;
MeeT npakTUYECKHIA OTIBIT: - pa3pabOoTKH THITOBBIX
QJITOPUTMOB U IPUMEHEHUS S3bIKOB
MPOrPaMMHUPOBAHUS JJIs PEIICHUS
npodeccroHaNbHBIX 33]1a4;- paOOTHI C

pemnsimonHbIMU 0a3amu naHHbIX, CYBJl, WEB-




KoHCTpyKkTOpamu, LOW-code n no-code
r1aTGopMaMu;-UCIIOTb30BaHUS HH()OPMAITHOHHBIX
[pECYpCOB, COBPEMEHHBIX OTPACTIEBBIX ITUPPOBHIX
CEPBHUCOB U TEXHOJIOTUH AJISl PEIICHUH 3314
npohecCHOHANBHON IeATeIbHOCTH; - pA0OTHI C
0(UCHBIMU MPOTPaMMaMH, BKJIIOYasi TEKCTOBbIE U
TaOJIMYHBIC PEAAKTOPHI, CPEACTBA JIJIsl CO3aHUS
MPE3CHTAINI, OPTaHU3aIlid COBMECTHON PabOTHI
HaJd JOKYMCHTAMU., UCIIOJIb30BAHUSA COBPEMCHHBIX
UG POBBIX TEXHOJIOTUN U MPOTPAMMHBIX CPE/ICTB
JJI PCHICHUA UCCIICIOBATCIIBCKUX U MPAKTHUYCCKUX
3aad mpoecCUOHAIBHOMN 1eATeIbHOCTH.

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHUILUIMHBI cOCTaBIsAeT 4 3.¢., 144 4., 90,5 4. KOHTaKTHOM
paboTHI

Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7
OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 144 144
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHsaTuil (I13)
Jlabopatopubie padotsI (JIP) 48 48
Camocmosmenvras paboma (CPC) 53,5 53,5
Harmncanne oT4eToB 1o 1aboparopHbIM paboTaM. 33,5 33.5
[TonroroBka K 3K3aMeHy 20 20
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMIIIIMHBI

N O0beM ayIUTOPHBIX 3aHITHIA TIO BHIAM
0
basnena HanmenoBanune pa3aeiioB JUCHUIIIMHBI B yacax
Bcero JI 113 JIP
1 0030p TEOpHil CTPOCHHS BEIECTBA U 14 6 0 g
DKCIIEPUMEHTAJIbHBIX METO/IOB.
MeToasl KOMIBIOTEPHOTO MOJAEIIMPOBAHUS CTPOECHUS
2 I‘ p ACTHIp p 22 10| o 12
BEILECTBA
3 |YpoBeHb CTpPOEHUS: AIEKTPOHHAS IIJIOTHOCTh 20 8 0 12
4  [[Togxombl HA OCHOBE MOJEKYJISPHON TUHAMUKU 24 8 0 16
5.1. Jlekuuu
No No Kon-
HanmenoBanue uin KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
JeKIuu[pas3aena HACOB




1 1 |Conep:xaHue NOHITHH “CTPOEHHUE BEIIECTBA U “‘CTPYKTypa . 2
2 1 |Mcropuueckuii 0030p TeOpuii CTPOCHHUS BEIIECTBA 4
3 2 |CrpyktypHas dopmyina v rpad MOJIEKYIbL. 2
4 2  |BHyTpeHHUE KOOPJUHATHI, TEOMETPUSI MOJICKYJ 2
5 2  |AIIUTHUBHEIE CXEMEI 4
6 2  |Ou3UKO-XUMHYECKHE METOIBI 2
7 3 |CyGaToMHBII ypOBEHB. DNEKTPOHHAS TUIOTHOCTD. 2
8 3 |dedopmarmonHas >5eKTpOHHAS TUIOTHOCTb, JIAIUIACHAH JIEKTPOHHON TUIOTHOCTH. | 2
9 3 |KBaHTOBas TEOPHSI ATOMOB B MOJIEKYJIaxX 4
9 4 OO0111e MPUHIUIBI MOJIEKYISIPHOM MEXaHUKH U KBAaHTOBOXMMUYECKOTO OMMCAHUS 5
MOJIEKYJISIPHBIX CUCTEM.
10 4  |Teopust pyHKIHMOHAJIA TUIOTHOCTH 4
11 4  |HexoBaJIeHTHBIE B3aUMOIEHCTBHUS 2

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

No

3aHATUA

Ne

pasziena

HanmeHoBaHMe Wi KpaTKOE COAEPKaHKUE JTa0OpaTOpHOI padOThI

Kom-Bo
4acoB

1

MozennpoBaHre MOJIEKYIISIPHBIX CTPYKTYP

I

Tononornueckue 1eCKpUNTOPHI

BrinonHeHne KBAHTOBO-XUMHYECKUX pacucToB

DyHkuonansl B Meroae DFT

MosnexynspHbie OpOuTaNIN

ATOMHBIE 0a3MCHBIE HAOOPBI

Pacrnipenenenue 31eKTpOHHOM IIJIOTHOCTH B MOJIEKYJIE

KBaHTOBO-TOMOJIOTMYECKUI aHAJIN3 ANEKTPOHHOM TJIOTHOCTH

PacnpeneﬂeHHe MOJICKYJISIPHOT'O SJICKTPOCTATUYCCKOTO ITOTCHIMAJIA

HexoBajleHTHBIE B3aUMOACHCTBUSA

KOH(bOpaI_[I/IOHHO TMOABUKHBIC MOJICKYJIbI

EENNIE SN N RN VST VST RUS I [ O30 I (O I \O 2

MOJ'IeKy.]'IHpHaH MCXAaHHKa U MOJICKYJISIpHAast JUHaMUKa

NN N N I B RN B RS

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonuenue CPC

Cnmcok TuTepaTypsl (¢ yKa3aHUEeM pa3ZeiioB, IVIaB,

Koi-

Moneun CPC CTpaHuIl) / CChUIKA HA PECypc Cemectp| BO
JacoB
Manyan komnbroTepHoil nporpammsl ChemCraft
http://www.chemcraftprog.com/description.html Ctpoenue
BEIIECTBA: JIAOOPATOPHBIN MPakTHKyM / coctaBurenu E.B.
bapramesuu, C.O. Myxutaunosa. — YensiOMHCK:
Harnucanue oT4eToB 1mo Wznarensckuii nentp KOYpI'Y, 2017. — 33c. doptos, B. E. 7 335

mabopaTtopHbIM pabotam.  |[Jlekunu no Gpu3uKe SKCTpEeMalbHbIX COCTOSHUM BellecTBa

Texct B. E. ®opros. - M.: U3narensckuit nom MOU, 2013. -
234 c. un., uB. ui. Tian Lu, Feiwu Chen, Multiwfn: A
multifunctional wavefunction analyzer, J. Comput. Chem.,

33, 580-592 (2012)




http://onlinelibrary.wiley.com/doi/10.1002/jcc.22885/abstract
Charge decomposition analysis (CDA)module: Meng Xiao,
Tian Lu, Generalized Charge Decomposition Analysis
(GCDA) Method, J. Adv. Phys. Chem., 4, 111-124 (2015)
http://dx.doi.org/10.12677/JAPC.2015.44013 (The
generalized CDA method implemented in Multiwtn is
introduced in this paper) A. Granovsky, Firefly, version
2013. http://classic.chem.msu.su/gran/firefly/index.html

[lonroroBka K 3K3aMeHy

pa3aciibl.

beiinep, P. ATombl B Moniekynax. KBanroBas Teopust / P.
beiinep. — M.: Mup, 2001. —c. 10-100, 400-500.
[{upenbcon, B.I. KBanToBast xumusi. MoJiekysbl,
MOJIEKYJISIPHBIE CUCTEMBI M TBEpIbIE Teja: yueOHoe mocodue
1t By30B / B.I. Llupenscon. — M.: bunowm, 2014. — Bce
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6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHHS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusbie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oa

[Mopsimox HauwcneHus: 6aI0B

Yun-
THIBA-
eTCs B
ITA

Texymmii
KOHTPOJIb

Ortuet no
nabopaTopHOI
pabote Nel

15

JlaboparopHas padora Nel. Cocrour u3
HECKOJIBKHX 4-X 4aCOBBIX JJa0OPATOPHBIX
3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJTHY JIaOOPATOPHYIO PAOOTy MOXKHO
HaOpaTh 15 6amnoB. Kaxxaplii ycnemHo
BBITIONTHEHHBIH dTan (A, B unu C),
nmaboparopHOil pabOTHI OIICHUBAETCS B 5
OasioB. 1-2 6amna stana A uinu B
CHIDKAIOTCSI 32 HECBOCBPEMEHHOE
NpUKperieHre (HaiioB pacueToB WIN
oryera. 1 6ayut MOXKeT ObITh CHIKEH 32
odopMiIeHHE OTYeTa HE TI0 TPeOOBaHUIM K
BKP. OtcyTcTBUE 10KIa/1a IO TEME OTYETA,
T.¢. HeBbINOTHEeHKE dTana C, qomycKaer
MOJTY4YECHUE HYJIEBBIX OAJJIOB TOIBKO 32 3TOT
STarl, TIPU 3TOM OaJlUTbl 32 BHITOITHEHHBIC
hransl A u B coxpanstorcs. OnHako He
BBITTOJIHCHHE PACYECTOB B OJTHOU M3
mabopaTtopHBIX padoT (3Tana A) umm
OTCYTCTBHE OT4eTa (9Tamna B)
[pacIIeHUBAETCS KaK HEBBIIOJIHEHHE
1abopaTopHOi PabOTHI U TEKYIIETO 3a/1aHuUS

Kypca.

OK3aMCH

Texymui
KOHTPOJIb

Ortuer no
nabopaTopHOi
pabote No2

15

JlaboparopHast padora Ne2. CocTout u3
HECKOJIBKHX 4-X 4aCOBBIX JJa0OPaTOPHBIX

3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a

OK3aMCH




OJHY J1a00paTOPHYIO pabOTy MOKHO
HaOpath 15 6amnoB. Kaxprit ycrenrHo
BbITIOJIHEHHBIN 3Tan (A, B unu C),
TabopaTOpHOM pabOTHI OIICHUBAETCS B 5
OasoB. 1-2 6amna stana A uinu B
CHI)KAIOTCSI 32 HECBOEBPEMEHHOE
MpUKperieHne (GaiiyioB pacueToB WIn
otyeTa. 1 6am1 MokeT ObITh CHHKEH 32

o opMIIeHHE OTYEeTa HE IO TPEOOBAHUSIM K
BKP. OtrcyrcTBHE N0OKIaAa Mo TEME OTYETA,
T.€. HEBbINIOJIHEHHE 3Tana C, nonyckaer
MOJTyYeHUE HYJIEBbIX OAJIJIOB TOJIBKO 32 3TOT
DTar, P STOM OAJIJIBbI 32 BEITIOJTHEHHBIE
bransl A u B coxpanstorcs. OgHako He
BBIIIOJIHEHUE PACUYETOB B OJTHOU U3
mabopaTopHBIX paboT (3Tama A) uiu
OTCYTCTBHE OTYeTa (3Tana B)
paclieHMBAETCs KaK HEBBIITOJIHEHUE
mabopaTropHOi pabOTHI M TEKYIIETO 3a/IaHuUs

Kypca.

Texymmii
KOHTPOJIb

Ortuer no
nabopaTtopHoOH
pabote Ne3

15

JlaGopatopnast pabora Ne3. CocTtout u3
HECKONBKUX 4-X YaCOBBIX TaOOPATOPHBIX
3aHATHI B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJIHY JIaOOPaTOPHYIO pabOTy MOXKHO
HaOpaTh 15 GannoB. Kaxaslii ycnenHo
BBHITIOTHEHHBIH 9Tar (A, B umu C),
TabopaTopHOM pabOTHI OIICHUBAETCS B 5
Oanmos. 1-2 6amna stana A unu B
CHIDKAFOTCSI 32 HECBOCBPEMEHHOE
MpuKperseHne GaiioB pacueToB wUiIn
otuera. 1 6amI MOXKET OBITh CHUKEH 32
ogopMIIeHHE OTYeTa HE TT0 TPEOOBAHUSAM K
BKP. OtrcyrcTBHE NOKIaaa Mo TeME OTYETA,
T.€. HeBBITIONHEHHUe dTana C, momyckaer
MOJTyYeHUE HYJIEBBIX OAJIJIOB TOJIBKO 32 3TOT
ATar, IPH STOM OaJJIbl 32 BHITIOJTHEHHBIE
bransl A u B coxpanstorcs. OgHako He
BBHITIOJTHEHHE PACYETOB B OJTHOM U3
mabopaTopHBIX paboT (ITama A) uiu
OTCyTCTBHUE oT4eTa (3Tamna B)
pacIiCHHBACTCS KaK HEBBITOJIHEHUE
mabopaTropHOi pabOTHI M TEKYIIETO 3a/1aHus

Kypca.

OK3aMCH|

Texyuit
KOHTPOJIb

Ortuer no
nabopaTropHO
pabote Ned

15

JlaGopatopnas pabora Ne4. CocTout u3
HECKOIBKUX 4-X YaCOBBIX Ta0OPATOPHBIX
3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJIHY JJaOOPATOPHYIO pabOTy MOXKHO
HaOpaTh 15 GamnoB. Kaxaelii ycnenHo
BBITIOTHEHHBIH 9Tar (A, B unu C),
TabopaTopHOI pabOTHI OIICHUBAETCSA B 5
Oanmos. 1-2 6amna stana A unu B
CHIDKAIOTCSI 32 HECBOCBPEMEHHOE
npukpernseHne GpaioB pacueToB HUiIn
oTyeTa. 1 6am1 MoXKeT ObITh CHUKEH 32
oopmMiIeHre oT4eTa He O TPeOOBaHUIM K

BKP. OtcyTcTBHE 10KIa/1a IO TEME OTYETA,

OK3aMCH|




T.€. HEBbINIOJIHEHHE 3Tana C, nonyckaer
MOJTyYeHUE HYJIEBbIX OAJIJIOB TOJIBKO 32 3TOT
ATaIl, MPU 3TOM 0TI 32 BHINOTHEHHbIE
bransl A u B coxpanstorcs. OgHako He
BBIIIOJIHEHUE PACUYETOB B OJIHOU U3
mabopaTopHBIX paboT (3Tama A) uiu
OTCYTCTBHE OTYeTa (3Tana B)
paclieHMBAETCs KaK HEBBIITOJIHEHUE
1abopaTopHOii PabOTHI M TEKYILETO 3a/1aHUs

Kypca.

ITpome-
5 7 KyTOYHAst
aTTecTanus

Tect 1o
TEOPETUYECKUM
BOIIPOCAM.

40

TecT mpoBOAUTCS B IIEKTPOHHOU popme 1o
BapraHTaM. Bcero MoxkHO HaOpaTh
MakcuMyM 40 6amioB. MakcuManbHBIN
0aJi 3a KaX/Iblil OTBET (5) MpUCBanBaeTCs:
1) naH BepHBIN OTBET, 2) onpezesieHne
c(hopMyTUpOBaHO TOYHO, 3) HAIKICAHBI
dbopmyIibl, Tam, rae 3To Tpedyercs. bamb
CHIDKAIOTCS 1) mpu Hau4gue omuOoK, UIn
€CITi BEIOpaHBI HE BCE MPaBUIILHBIC OTBETHI,
2) eciy OTCYTCTBYIOT IPUMEPHI UIIU
dbopmynbl. Ecniu Ha kakoi-nmbo Bompoc
OTBET OTCYTCTBYET, 32 HETO MPUCBAUBAETCS
0 GannoB. B xaxkiom Bompoce co
MHOKECTBEHHBIM BEIOOPOM HITH
OTHECEHUEM

0ayIbl cHIbKaroTes Ha 50%, ecinn mad
TOJIBKO OJTUH U3 2-X MPaBUIILHBIX OTBETOB,
cHipkaroTes 10 33%, eclu 1aHa ToabKo 1/3

IMPAaBUJIbHBIX OTBCTOB.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHOM
aTTecTaluu

[Ipouenypa npoBenexus

Kpurepun
OLICHUBaHUS

9K3aMCH

OnenuBanune yueOHOM IeATENbHOCTH 00yYaroIuXxcs 110
JTUCIUIIMHE TPOUCXOAUT HA OCHOBE MOJYUYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHUHTOBBIE MEPOTIPUATHS TEKYILIETO KOHTPOJISL.
OOyuaromuiics BIpaBe MOBBICUTh CBOW PEUTHHT, TIPOUIS
MIPOLEAYPY CAAYM SK3aMEHA B BUJIE JIEKTPOHHOTO TECTUPOBAHUS.
Ha Beinmosninenue tecra orBoaUTCS 45 MUHYT.

B coorBeTcTBHU C
mm. 2.5, 2.6
[TonoxxeHus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yuenus

3HaeT: 0COOEHHOCTH KOMITBIOTEPHOTO MOAETMPOBAHUS H30JIMPOBAHHBIX MOJIEKYII,

OIIK-3 MOJIEKYJISIPHBIX KJIACTEPOB, MEPUOIMUECKUX CUCTEM B 3aJ]a4axX OMUCAHUSA

HEKOBAJIEHTHBIX B3aUMOEHCTBUI

'YMeeT: HC0Ib30BaTh METOIbI MOJ'ICKyJIHpHOfI MEXaHUKH U KBAHTOBOM XUMHU npu

OIIK-3 +H | [
CUCTCMHOM ITOAXOOEC IJIsI peHleHI/IH ITIOCTABJICHHBIX 3az(aq;
3HAeT: METO/bl KOMITBIOTEPHOTO MOJIEJIMPOBAHHUS CTPYKTYpPhl aTOMHO-

[1K-1 MOJIEKYIISIPHBIX CHCTEM, KaK clioco0a peleHus 3a/1a4, XapakTepu3y X ulBu

CBOMCTBA MOJICKYJI, KpUCTAJUIOB, ITIOJMMEPOB




[1K-1

YMeeTI BLI6I/IpaTB OIITUMAJIBHBIC METOAbI KOMHLIOTepHOFO MOI[GJII/IpOBaHI/ISI nu
[PACYETHOTO BOCCO3/]aHUS CBOMCTB XUMHUYECKUX COCTMHEHUN

[1K-1

VMeeT MpakTUYECKUI OMBIT: MOCTPOEHUS MOJIETIEN aTOMHO-MOJIEKYIISIPHBIX
CHCTEM JUIs IIPOrHO30B CBOMCTB XMMUUYECKUX COCIIMHEHUI Ha OCHOBE
JIEKTPOHHBIX XapaKTEPUCTHUK, BEIYUCIIEMBIX METOJAMU MOJIEKYJISIPHOM MEXAHUKHU
Y KBAHTOBOU XVUMUH

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JTOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. Kapanerpsui, M. X. CtpoeHue BemiectBa Yue0. mocooue st XUM. U
XUM.-TeXHoJI. crell. By30B M. X. Kapanerssinu, C. U. JIpakun. - 3-e uzj., nepepad.
u go1. - M.: Beicmag mikona, 1978. - 304 ¢. nin.

2. Iapytuna O. K. OCHOBBI XUMHUH JIEMEHTOOPTaHUYECKUX COCTUHEHUN
: yue6. mocobue mis crynentoB HarpasieHus 04.03.01 "Xumusa" . Y. 1/ 0. K.
[lapytuna, B. B. lllapytun ; FOx.-Ypan. roc. yu-t, Kad. Teopert. u npuxma.
xumus ; FOYpI'Y. - Yensabunck : M3narenbckuii ientp OYpl'Y, 2023. - 261, [2] c. :
wn.. URL: http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=00489202k

0) OononHumenvbHas 1umepamypa:

1. Hupenscon, B. I'. KBanToBas xumusi. MosieKysibl, MOJIEKYJISIPHbBIE
cUcTeMbl U TBep/ble Tena [ Tekcr] yuel. mocobue Jyisi By30B M0 XMMHUKO-TEXHOJI.
HarnpasieHusM U cnenanbHocTsIM B. I Lupenbcon. - M.: bunom. JIaboparopus
3Hanmi, 2010. - 495 c., [12] 1. uB. wi. ui., Tao.

2.  bapramesuu E. B. Teopusi XuMHU4eCcKol CBSI3M : BBEJCHUE B PACUETHHIC
MeToIbI : yueb. mocobue no Hampasnenuto 04.04.01 "Xumus" / E. B. bapramesuy,
C. A. Cobanes ; FOx.-Ypain. roc. yu-T, Kad. Teoper. u npukinan. xumus ; FOYpIL'Y. -
Yensaounck : MU3narensckuit Lentp OYpI'Y, 2021. - 42 c. : un.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000570844

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAbL NO al/lCZ/ﬂ/anZZ/lHe, umerouuecs 6 oubnuomexe:

1. Kypnan «13Bectust Akagemun Hayk. Cepusi XUMUUECKas» MyOJIUKyeT
paboThl (HE3aBUCUMO OT HAllMOHAJIBHOM M BEIOMCTBEHHOMN MPUHAJIJIEXKHOCTH
aBTOPOB) 1O BCEM HAIPABICHUSAM XUMUYECKOW HAyKH, B TOM YKCIIE IO OOIIeH 1
HEOPTaHUYECKOW XUMMH, (PU3HUECKON XUMUHU, XUMUUECKON (PU3HKE, OPTraHUYECKON
XUMUH, METAJUIOOPTaHU-YE€CKON U KOOPAMHALIMOHHON XUMHUH, XUMUHN ITPUPOAHBIX
COEIMHEHUM, OMOOPraHN4EeCKON 1 OMOMOJIEKYJIIPHOW XUMHH, XUMHH ITOJINMEPOB,
CYNIPaMOJIEKYJISIPHOM XMMHUH, HAHOXUMHUH, XUMHHA MaTEpPUAIIOB, & TAKKE CTaTbU
MEXAMCLUIUIMHAPHOTO XapakTepa.

2. Becruuk Cankt-IlerepOyprckoro yuusepcurera. Cepus 4, Gusuka,
XUMUS : Hayd.-TeopeT. KypH.: 18+ / Cankr-IlerepOypr. yH-T. - CII6., 2004-. -

3. H3Bectus BBICIINX YYEOHBIX 3aBEICHUNA. XUMHUS U XUMUYECKAS
TEXHOJIOTHUS : HAay4.-T€XH. )XypH. / M-Bo 00p. u Hayku Poc. ®enepanuu, MBaH. roc.
XUM.-TEXHOJI. YH-T.. - IBaHOBO, 1958-. -

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.




1.

2.

bapramesuuy, E. B. Ctpoenue BemectBa [ TekcT] METO. yKa3aHUs K
na6. paboram no Hanpasienuto 04.03.01 "Xumus" E. B. bapramesuy, C. 3.
MyxutauHosa ; FOx.-Ypan. roc. yu-T, Kad. Teopet. u npuknan. xumus ; FOYpI'Y. -
Yensounck: Uznarensckuit Lentp OYpI'Y, 2017. - 31, [2] ¢. ui1. 21eKTpOH. Bepcus
Xumus : yuebnuk / A. A. T'ypos, ®. 3. bagaes, JI. I1. OBuapenko, B. H.
[TanoBan. — 4-e, uzn. — Mocksa : MI'TY um. H.D. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — TekcT : aneKTpOHHBIH // JIaHb : 27eKTpOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obOpamenus: 16.06.2021). — Pexxum goctyna: ajisi aBTOPU3. MOJIb30BATEIICH.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
bapramesuuy, E. B. Ctpoenue Beniectna [ TekcT] METO/I. yKa3aHUs K
1a6. padoram 1o HampasieHuo 04.03.01 "Xumusa" E. B. bapramesuy, C. D.
MyxutauHosa ; FOx.-Ypan. roc. yu-T, Kad. Teopet. u npuknan. xumus ; FOYpI'Y. -
Yenabunck: Uznarensckuit Lentp OYpI'Y, 2017. - 31, [2] c. Wi, 31eKTpOH. Bepcus
Xumus : yueonuk / A. A. T'ypos, ®. 3. banaes, JI. I1. OBuapenko, B. H.
[[TanoBan. — 4-e, u3a. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — TeKcT : 31IeKTpOHHBIN // JIaHb : 3]IEKTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obOpamenus: 16.06.2021). — Pexxum goctyna: Ajisi aBTOPU3. MOJIb30BaTEIICH.

1.

2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

Haumenosanue
Ne Buz peeypeas | bubmorpadudeckoe onrcanue
JUTEPaTyphbl AIIEKTPOHHOMN
bopme
COVALENT ORGANIC FRAMEWORKS IN
COMPUTATIONAL DESIGN OF SECOND-HARMONIC
GENERATION MATERIALS: ROLE OF TETREL ATOMS
ononHuTebHAS AND THEIR INTERACTIONS. Yushina I.D., Masunov A.E.,
1 TepaTYha eLIBRARY.RU |Bartashevich E.V. The Journal of Physical Chemistry A:
patyp Dynamics, Kinetics, Environmental Chemistry, Spectroscopy,
Structure, Theory. 2024. T. 128. Ne 38. C. 8105-8110. DOI:
10.1021/acs.jpca.4c04633
https://elibrary.ru/query _results.asp?pagenum=2
Crpoenue BemiecTBa. CTpoeHHE KPUCTAJUIOB : yueOHOE TTocooue /
9bC non penakiuen K. H. MoxoBa. — Mocksa : MI'TY um. H.O.
OcHoBHas .
2 u3narenscTBa  |baymana, 2010. — 35 ¢. — Tekcr : anekTpoHHBIi // JlaHb :
nMTepaTypa
Jlanb DIIEKTPOHHO-OMOIMOTEYHASI CUCTEMA.

https://e.lanbook.com/book/52473

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

1. ®I'AOY BO "HOYpI'Y (HUY)"-Ilopran "Onexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

(8}

-Firefly(6eccpouno)
. Avogadro Chemistry-Avogadro: Molecular Editor and Visualization(6eccpo4no)
BlueSnap-Chemcraft(6eccpouno)

[Tepeyens ncnonap3yeMbIXx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIITMOHHBIX
CIIPABOYHBIX CHUCTEM:




1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUIIINHBI

OcHoBHOE 000pyOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,

. Ne
Bun 3anaruit ayt IPEyCTaHOBJIEHHOE IPOrpaMMHOE 00ecIIeueHHe, UCTI0NIb3yEeMOe JUIsl
al Pa3NUYHBIX BUAOB 3aHATHN
JlaGoparopusie (707 .
KomIbroTepHslii Ki1ace
3aHATHA (1)




