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Bceboro rogun

KinbkicTh KpeauTiB/TOI. 3/90
Ycporo roiuH ayiuTopHOi poOoTH, y T.4.: 60
e JIEKIIiiHI 3aHATTS, TO. 32
® CEeMIHApChKi 3aHATTS, TO/I. —
® TMPaKTUYHI 3aHSATTSA, TOH. 28
e J1a0OpaTOpPHI 3aHATTS, TO/I. -
Y CchOro TroivH CaMOCTiHHOT pOOOTH, Y T.4.: 30
® KOHTpPOJbHI pOOOTH, K-CTH/TOI. —
® PO3PaxyHKOBI (PO3paxyHKOBO-TpadivHi) poOOTH, K-CTh/TO/. 15
® IHAWBITyaJIbHE HAYKOBO-IOCIIIHE 3aBJIaHHS, K-CTh/TO/I. 5
® iJrOTOBKA JI0 HaBYAIbHHUX 3aHITh Ta KOHTPOJBHHUX 3aXOJIB, 10

TOJI.
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3. Onuc HaBYAJIbLHOI I[I/ICHI/IH.]'liHI/l, M€Ta, 3aBAaHHS Ta pe3yjJbTarTu.

Hapuanena aucuumiina «MeToau MoOJeJIOBAHHS TNpoleciB HAa Mexi po3miny ¢a3 Ha
aTOMHO-MOJIEKYJISIPHOMY PiBHI» po3poOiieHa s acmipaHTiB 31 cremiamizaiii «XiMiYHuN ormip
MaTepiajiB Ta 3aXHUCT BiJ KOPO3ii» 1 Mae Ha METi Ha/JaTU M HEOOXiTHI 3HAHHS 3 CYYaCHHX METO[IiB
MOJICKYJIIDHOTO MOJICJIFOBaHHSI TPOIIECIB, sIKI MPOXOISATh Ha MEXKI PO3AUTY METal—KOpPO3HBHE
CepeoBUIIE JUIS iX BUKOPUCTAHHS Y HAYKOBHX JOCIIKEHHAX B Tally31 KOpo3ii Ta MPOTUKOPO31HHOTO
3aXHUCTy MaTepiamiB. ACIipaHTH MaTUMYTh 3MOTY TaKO>K OCBOITH HOBI KBAHTOBO-XIMIUHI METOAM Ta
MporpamMu Uil NPAaKTUYHUX PO3PAXyHKIB T€OMETPUYHOI Ta €IEKTPOHHOI Oym0oBH, (Pi3HMKO-XIMIYHUX
XapaKTePUCTUK JIOCIIPKYBAaHUX CIIOJIYK Ta METAJEBUX KIIACTEPIiB 1 MPOTHO3YBAaTH iX peakliiHy
3[IaTHICTH Ta KOPO3iiHi BIACTUBOCTI.

3.1. Mera Ta 3aBJaHHS BUBYCHHS HABYAJILHOI AMCIHUILIIHA

MeTtoro BUKJIAJaHHS HABYAJIBHOI MUCHUILTIHA «MeToau MOJe/IIOBAHHSI MPoIeciB HA Mexi
po3ainy ¢a3 Ha aTOMHO-MOJIEKYJISIPHOM PiBHI» € onuOiIeHe BUBYEHHSI aTOMHO-MOJIEKYJIIPHUX
MeXaHi3MiB B3a€MO/1ii KOMITIOHEHTIB CEPEIOBHINA 3 METAIaMU, 3aCTOCOBYIOUYH 3aKOHH KBAHTOBOT XiMii
Ta MOJICKYJISIPHOT MEXaHIKH, a TAKO)K BUKOPUCTAHHS HAOyTHX 3HAHb I IPAKTUYHUX PO3PaXyHKIB Ta
MOJICTIOBAaHHS €JIEMEHTAapHUX CTaJii MpoleciB, 10 MPOTIKAIOTh Ha Mexi po3aury ¢a3 merani-
cepenoBuiie. B xonai BUBYCHHS AWCHUILIIHU aCHipaHT MOBHUHEH OCBOITH CyYacHI pO3PaxyHKOBI
KOMIT FOTEPHI Mporpamu 1 00UHMCIIOBaIbHI aJrOPUTMHU, BMITH X 3aCTOCOBYBATH IS BUPILICHHS THX
npo0ieM, sIKi BUHUKAIOTh TP BUKOHAHHI JICepTaliiHOl pOOOTH.

OcHOBHI 3aBIaHHS HABYAJIbHOI TUCIUTLIIHU:

e O03HAWOMHTU acCIipaHTIB 3 AaTOMHO-MOJIEKYJISAPHUMH MpOlLEcaMH, SKI MHPOXOASITh Ha
MOBEPXHI METAJIIB ITiJT 9ac iX B3a€MOJIi1 13 KOPO3UBHUM CEPEIOBHILEM;

® 0O3HAOMHTH aCHIPAHTIB 3 PI3HUMH METOJAMU CYy4aCHOI KBAHTOBOI XiMii Ta MOJIEKYJISIPHOT
MEXaHIKH (HeeMITIpUYHUMU, TEOpi€r0 (PYHKITIOHATY TYCTHHH, HAIBEMITIPUIHUMU ) IS X
BHUKOPHUCTAHHS B PO3PAXyHKY B3a€MO/Iii KOPO3SUBHOTO CEPEIOBHIIA 3 TOBEPXHEIO METAIIB;

® PO3DISIHYTH 3aCTOCYBaHHS PI3HHX ITiJIXO/IB Ta HAONIKEHBb IO MOJCIIOBAHHS TOBEPXHI
METaJIiB B CEPEIOBUII HA aTOMHO-MOJICKY/IIPHOMY PiBHI;

e JaTH acmipaHTaM HaBUKU poOOTH 3 KOMITIOTEPHUMHU MpOrpaMaMu pO3paxyHKy Ta
Bi3yasizallli MOJICKYJSIPHUX CTPYKTYD.

3.2 Pe3yabTaTn HABYAJbHOI JUCUUIITHA

ITicas 3acBO€HHSI HABYAJIBLHOI JUCHUILIIHM aCHipAHTH MAKTh NPOJEMOHCTPYBATH TaKi
pe3yJIbTATH HABYAHHS:

3HAHHS: KBAHTOBO-XIMIYHUX METOJIIB PO3PaxXyHKIB MOJIEKYJISIPHOI CTPYKTYPH 1 BIaCTUBOCTEN
MOJIEKYJI Ta METAJIEBUX KJacTepiB; HAOIMKEHb 1110 BUKOPUCTOBYIOTHCS MPU PO3pOOLIl LIUX METO/IIB;
(b1314HOT Ta XIMIYHOI IPUPOJIU 3B A3KIB METANI-CEPEIOBUIIIE.

YMiHHA: TPOBOAUTH  0a30Bi  KBAaHTOBO-XIMIYHI  PO3PAaXyHKH PpI3HUMH  METOJaMH
(HamiBeMmipu4HI 1 HEeMIipU4yHI METonM); BUOMpaTtu NOTpiOHY 1H(OpMaLil0 s HPOBEACHHS
PO3paxyHKIB €JIEKTPOHHOI CTPYKTYpU CHCTEM MeETall-CEpelOBHUINE Ta aHAJI3yBaTH OTpPHUMaHi JaHi
pO3paxyHKIB; OpIEHTYBAaTHUCA Yy HAyKOBIM JIiTepaTypl, IO CTOCYEThCS KBAHTOBO-XIMIYHHUX
pO3paxyHKIB TPOIIECIB, K1 MPOXOASITh HAa TMTOBEPXHI METANIB; 3aCTOCOBYBAaTH OTPHMAaHI 3HAHHS Ha
MPAKTUII 7S] BUPIIIEHHS TEOPETUYHHX 1 MPUKIIAHUX 33/1a4 KOPO3ii METaliB Ta CILJIaBiB.

AOCBiJ: KOPUCTYBAaHHS Cy4YaCHUMHM IIporpaMaMu Bi3yajlizailii MOJIEKyJ Ta aTOMHOI CTPYKTypHU
MOBEPXHI METalliB, PO3paxXyHKOBUMHU MpPOTrpamMaMy Ha MEPCOHAIBHOMY KOMII'IOTEpi; iHTeprpeTaii
PO3paxyHKIiB UIsl BH3HAYEHHS TEOMETPUYHHX Ta CHEPreTUYHHX XapaKTEPHCTUKH MOJEKYNT Ta
KJIaCTepiB.



BuBYeHHs1 HABYAJBLHOI JUCUMILTIHU Nepeadadaec (pOpMYBAHHSA TA PO3BUTOK Yy aACHiPAHTIB
TAKMX KOMIIETEHTHOCTEM:

3arajibHi KOMIIETEHTHOCTI

3KO01. 3ngarHicTh 70 aOCTPAaKTHOTO MHCIICHHS, aHAJi3y, CHHTE3y Ta OIIHIOBAHHS CY4YaCHUX
HAyKOBUX JOCATHEHb, T€HEPYBAHHS HOBHUX 3HAHb IMPH BHUPIMIEHHI JOCIITHUIBKUX 1 MPaKTHUYHUX
3aBJIaHb.

3K02. 3natHicTh NPOBEACHHS AOCHTIKEHb Ha BiIIIOBITHOMY PiBHi.

3K03. 3natHicTh TeHEpYBaTH HOBI i7e1 (KPEaTUBHICTH).

3K05. 3parHicTh cmiBOpaioBatd y TpodeciiHOMY CEepelOoBHINI s peamizaiii 3aBaaHb
JOCTiKeHHs (301p Ta OmpalroBaHHs JaHUX, IPEACTABICHHS Ta 00TOBOPEHHS PE3YIIBTATIB).

3K06. 3natHicTs HaOyBaTH YHIBEpCaabHI HABUYKHU JOCIITHUKA, 30KpEMa YCHOI Ta MTUCHbMOBOI
Mpe3eHTallll pe3ysbTaTiB BIACHOIO HAayKOBOTO JIOCIHIIKEHHSI YKPaiHChKOI0 MOBOIO, 3aCTOCYBaHHS
CydacHUX 1H(MOPMAIIHUX TEXHOJOTIM y HAayKOBIM MisUTBHOCTI, MOIIYKY Ta KPUTUYHOTO aHaJi3y
iHdopmartii.

3KO08. 3naTHicTh OMaHyBaHHS 1HO3EMHOI MOBH B 00CS31 JOCTaTHBOMY JIJISl IPEJCTABICHHS Ta
0OTOBOPEHHSI PE3YNBTaTiB CBOET HAyKOBOI poOOTH B YCHiil Ta MUCHMOBIH (hOpMi, a TAKOXK JUIsI TOBHOTO
PO3YMiHHS IHIIOMOBHHMX HayKOBHUX TEKCTIB 3 BUOPAHUX HANPSIMKiB JOCTIIKEHb

®axoBi KOMIIETEHTHOCTI

@®KO1. 3xaTHiCTh BUKOHYBATH OPUTIHATBHI JOCHTIHKEHHS, TOCATaTH HAYKOBHUX PE3YJIBTATIB, SKi
CTBOPIOIOTH HOBI 3HAHHS Y XIMiUHil TEXHOJIOTI{ Ta iHKeHepii, 30KpeMa po3poOIIITH HOBI IiAXOIN IS
MOJICITFOBAaHHS KOPO3ii MaTepiaiB.

®KO02. 3nartHiCTh BUSBIATH, CTABUTH Ta BHUPINIYBATH MPoOIeMH y cdepi XIMIYHOTO OIopy
MarepiajiB Ta 3aXWUCTy BiI KOpo3ii, BHOMpATH TEPCIEKTHBHI HANPSAMKH MOJETIOBAHHS Ta
PO3paxyHKIB B3a€MOJIiT CEPEOBHINA 3 METAIAMHU Ta 3a0€3MeTyBaTH X SKICTh.

@®KO03. 3natHicTh OTPUMYBATH AOCTYII JI0 BIIMOBITHUX JOKYMEHTIB Ta TEKCTIB JJIsl BUPILICHHS
BIJNOBITHUX 3a71a4 y cepl XiMIYHOTO OMOpPY MaTepiaiiB Ta 3aXMCTy BiJ KOpO3ii, aHami3yBaTtu Ta
MO€IHYBATH 1H(OPMALiO 3 PI3HUX JIKEPe, sIKI CTOCYIOThCS TEMAaTUKH MOZENIOBAHHS aICOPOIIiitHOT
B3a€MO/II1 3 TOBEPXHEIO METAJIiB.

®KO04. 3patHicTe A0 PO3POOKM TEXHOJOTIYHMX IOKAa3HMKIB OfEP)KaHHS 1 MPAKTHUYHOTO
3aCTOCYBaHHS METOMIB Ta 3aco0iB MOJENIOBAHHS JJsi TNPOTHO3YBaHHS BJIACTHUBOCTEH HOBHUX
(GYHKILIOHATBHUX MaTepiaiB.

IIporpamui pe3yJibTaTH HABYAHHS

PHO1. Maru mepenoBi KOHIIENTyaldbHI Ta METOAOJOTIYHI 3HAHHS 3 XIMIYHMX TEXHOJOTII Ta
1HKeHepii, 30KkpemMa B Tajy3i Kopo3ii MarepialiB, a TaKOX JOCIITHUIBKI HaBUYKH, JOCTATHI IS
MIPOBE/IEHHS HAayKOBHUX 1 NPUKIAJHUX JOCHIUKEHb Ha PIBHI OCTAaHHIX CBITOBUX JOCATHEHb 3
BiJITIOBITHOTO HANPSIMY, OTPIMAaHHSI HOBUX 3HaHb Ta/a00 31iICHEHHS IHHOBAIIIH.

PHO2. ITnanyBaTH i BUKOHYBaTH €KCIIEpUMEHTAJIbHI Ta/abo TEOpeTHYH1 JOCIIIKEHHS KOpOo3ii
MaTepiajiB Ta JOTUYHUX MDKAUCIUITIHAPHUX HAMIPSIMIB 3 BUKOPUCTAHHSAM CYy4YaCHUX 1HCTPYMEHTIB,
KPUTUYHO aHaji3yBaTH pe3yJbTaTH BIACHUX JOCHIKEHb 1 pPe3yJabTaTH I1HIIUX JOCHITHHUKIB Y
KOHTEKCTi YChOTO KOMIUIEKCY CYYacHHX 3HAaHb MIOI0 JOCIIKYBaHOT TPOOIEMH.

PHO4. 3natu HaykoBO 0OIpyHTOBaHI KpUTEpii Mpale31aTHOCTI MaTepialliB Ta BUPOOiB; (Pi3uKo-
XIMIYHHUX $IBHII, SIKI 3yMOBJIOIOTH KOpPO31HHY Jerpajaliilo MaTepiajiiB; yMOB €KCIUTyaTallii, sKi
CIPUYMHSIOTH 3HM)KEHHS Mpale31aTHOCTI BUPOOIB, METONM 1 3aCO0M TEXHIYHOI 11arHOCTHKHU CTaHy
MaTtepiajiB 1 BUPOOiB.

PHO8. HociikyBaTh 1 MOJIENIOBATH SIBUIIA Ta MPOLECH Y CKIIaIHUX XIMIKO-TEXHOJOTTUHUX Ta
KOpO31MHUX CcHUCTeMaX. Y3arajbHIOBaTH EKCIIEPUMEHTAJbHI JaHl Ta 3[IHCHIOBATH iX OI[IHKY Ha
MpeIMeT 3HAaUMMOCTI 1 CIIBBIIHOIICHHS 3 BIATIOBITHOIO TEOPI€IO.

PHO9. IInanyBatu i e(peKTHBHO MPOBOAWUTH 1H(POPMALIHHO-IONIYKOBY POOOTY B paMKax
BJIACHOTO JIOCIHI/DKEHHS 13 BUKOPUCTAHHSAM YHIBEpCaJIbHUX 1 CIELiali30BaHUX PECypCiB HAYKOBOI



iH(opmarrii, 3acTOCOBYIOYM HAyKOMETPHUYHI TMOKAa3HUKU 1 BIAMOBIIHE IporpamMHe 3a0e3TNeueHHS.
3nifiCHIOBATH TIOIIYK, aHAII3yBaTh 1 KPUTUYHO OI[IHIOBATH 1H(MOPMAIIO 3 PI3HUX JKEpEd.

PH10. CamocriiiHO BUKOHYBaTH HAyKOB1 JOCIHIJDKEHHS Ta 3aCTOCOBYBAaTH JIOCIITHHIIBKI
HABUYKH 33 IPOQECIiiHOI0 TEMATHUKOIO.

PH11. AprymentyBatu BUOIp METOMIB PO3B’sI3yBaHHs CIEIiali30BaHUX 3aBJIaHb, KPUTHYHO
OLIIHIOBAaTH OTPUMAaHI Pe3yJbTaTH Ta 3aXUIIATH MPUUHSATI PIIICHHS.

PH12. EdbexTuBHO 1manyBaTH 9ac sl OTpPUMaHHS HEOOX1THUX PE3yIbTaTiB, IO MiATBEPIKEHO
BiJIMTOBITHAM 3BITYBaHHSIM Ta OCTaTOYHUM 3aXHUCTOM.

PH13. Bu3nauaty miHHICHI Ta €THYHI 3acaayd HAyKOBOi MISUIBHOCTI ¥ KEPyBaTUCh HUMH Yy
BJIACHOMY JTOCIIPKEHHI.

PH15. BmiT 10ocTyniHO, HA BUCOKOMY HAyKOBOMY PiBHI JJOHOCHUTH Cy4acHi HAyKOB1 3HaHHS Ta
pe3yNbTaTh I0CIiPKEHb 110 MpodeciitHoi Ta HenmpodeciitHoi ayauTopii.

PH16. IlpencraBisTu pe3yiabTaTd HAyKOBUX JOCHIIKeHb Yepe3 myoOmikamii y ¢axoBux
PEICH30BAaHNX BHJIAHHSAX, B TOMY YHCIIi, BHECCHHX JI0 HAyKOMETPUYHUX 0a3 JaHUX (HAPUKIA,
Scopus, Web of Science Toro).

PHI18. JlorpumyBatuch €THYHHX HOPM, aBTOPCHKOTO IMIpaBa Ta HOPM aKaJeMiyHOi
TO0OpOYECHOCTI TiJI Yac HAyKOBHUX JOCHIHKCHb, IPE3CHTAIlll pe3y/lbTaTiB, y CBOIH HAayKOBO-
IeNarorivyHii JisyIbHOCTI 3arajoM.

4. IIpepeKBi3UTH TAa NMOCTPEKBI3UTH TUCHMILIIHM (Micle B CTPYKTYPHO-JIOTTYHIH
cXxeMi HABYAHHA 32 BiIMOBIIHOIO0 OCBITHBOIO MPOTPaMoOI0)

Jlis ycminrHoOTro 3aCBOEHHS JUCHUILUTIHM acIipaHTy HEOOXigHI 3HAHHS Ta yMIiHHS, IO Oysu
OTPHMaHI ] 4Yac BUBYCHHS IUCHUILUTIH «[HO3eMHa MOBa TPOQECIHHOrO CHpSIMYyBaHHS» Ta
«MeToz0J10Tis Ta IIAHYBAHHS TOCIIHKCHHS.

HapyanpHa TUCHMILTIHA € TIATOTOBYOO JJI HalMMCaHHs KBamdikaiiiHoi poOoTH acmipaHTa.

IlepeJiik monepeaHix Ta CyNyTHIX | HACTYIHUX HABYAJIbHUX IMCUMILIIH

Ne ITonepenni CynyTHi i HacTynHi
3/ HABYAJILHI JUCIUILIIHA HABYAJILHI AUCIUILIIHA
1 [HO3emHa MoBa npodeciitHoro CyuacH1 MeToIu KOpO31HHOTO MOHITOPUHTY
' | cipsiMyBaHHS o0J1aIHaHHS XIMIYHUX MIIPUEMCTB
2 Mertoo:10ris Ta MIIaHYBaHHS OCHOBHI NPUHIMIN PO3pPOOIECHHS METOIIB Ta
" | TOCHIJKEHHSI 3ac001B IPOTUKOPO31MHOI0 3aXUCTy METAIB.
3 CyuyacHi eKOJIOT1YHO YHCTI 1HT101TOpU KOpo3ii
Ta KOPO3iHHO-MEXaHIYHOTO PyHHYBaHHSI.

5. AHoTalis HABYAJBLHOI JUCIHUILIIHHA

Hapuanpna mucrururina «MeToam MojaeIl0BaHHA NpoueciB Ha Mexi po3ainy ¢a3 Ha
ATOMHO-MOJIEKYJISIDHOM PiBHI» BIIHOCUTBCA 10 pO3AuTy XiMii «OO4MCIOBaJIbHA XiMish», IO
BUKOPHUCTOBYE MPUHUUNMN 1H(GOPMATUKH s PO3B'SI3Ky XIMIYHHMX 3ajjad Ha OCHOBI pE3yibTaTiB
TEOPETUYHOI XiMii, IO BKJIIOYEHI B KOMI'IOTEPHI MPOrpamMu JJisi pO3paxyHKIB XIMIYHOT CTPYKTYpH,
XIMIYHHX Ta (I3UYHHUX BIACTUBOCTEH pEUOBUH Ta iX CyMillel y pi3HUX arperaTHUX CTaHax.

Ha cproromHi MeToau 00UMCITIOBaIbHOIT XiMii IIMPOKO BIPOBA/IXKYIOTHCS SIK B TEOPETHYHI TaK 1
B MpPaKTHUYHI JOCHIDKEHHS y BCIX Tally3dX XIMIYHUX TexHosorid. Ha mpakTuii BHKOpHCTaHHS
M1AX0/11B 00UMCITIOBATILHOI XiMii J1a€ 3MOTy OTPUMATH HU3KY (Pi3MKO-XIMIYHUX MTapaMeTpiB, 30Kpema,
TEIUIOTH YTBOPEHHS PEUOBHH, IUTIOHHI MOMEHTH, IMOTEHITIAN 10H13a11li, €Heprii BUIOI 3aHITOI Ta
HIDKYOI BakaHTHOI opOitasneid, eHeprii ajxcopOuii, eHeprii 3B’s3Ky MeTan-cepenouiie. OTpumani
rmapamMeTpu J03BOJISIIOTH PO3PAxXOByBaTH TEIIOBI €(EeKTH XIMIYHHUX TIPOIECIB, MPOTHO3YBaTH
peaxuiifHy 37aTHICTh TOCIIKYBaHUX CIIONYK Ta iXHI OKUCHIOBAJIbHO-B1IHOBHI BIaCTUBOCTI. MeToau
MOJICKYJISIPHOTO MOJIEITIOBAaHHS JIal0Th 3MOTY BU3HAYUTH ONTHMAJIbHY €JIEKTPOHHY Ta TEOMETPUIHY



OyI0BY MOJIEKYJ Ta TIPOMIKHUX MPOJYKTIB peakKIlid Ha MMOBEPXHI MeTaliB y cepenoBumiax. CydacHi
KOMIT FOTEpH, OOYHCIIOBANIbHI AJTOPUTMHU Ta TPOTPaAMH JIO3BOJSIIOTH BUKOHYBAaTH PO3PAXYHKU
CTPYKTYpH OyIb-IKHX peajbHUX OPTraHIYHMX Ta HEOPTraHIYHWX MOJEKYJd Ta CIOJYK, iX (i3uko-
XIMIYHUX Ta CHEKTPAIbHUX BIACTUBOCTEH, TOCIIIKEHHS PEaKIIfHUX IUIAXIB, XIMIYHOI KIHETUKHU Ta
tepmoarHaMiku. Cy4acHi po3paxyHKOBI METOIHM KBAaHTOBOI XiMii TatOTh 3MOTY po3paxoByBatu YO-
ta [Y-criekTpy JOCTiIKYyBaHUX XIMIYHUX CIIOJIYK Ta TIOPIBHIOBATH iX 3 MPAKTUYHUMH PE3yJIbTaTaMH.
3aCTOCOBYIOUH TEOPETHUYHI PO3paXyHKH MOXKHA OOYMCITIOBATH €HEPrii akTHBAIlil Ta TEPMOAMHAMIYHI
napameTpu rnpoteciB koposii. OcBoiBIM Kypc «MeToan MOAETIOBAaHHS MPOIECIB Ha MEX1 pO3ALITY
(a3 Ha aTOMHO-MOJICKYJIIPHOM DiBHI» acIipaHTH MOXKYTh 3aCTOCOBYBAaTH METOIU MOJIEKYJISIPHOTO
MOJICITIOBAHHS Il BUPIMICHHS OararbOX 3aBAaHb, SKI CTOATH MEpe] HUMH TpPH BUKOHAHHI
JTUCcepTaIiiHol poOOTH.

6. Onuc HaBYAJILHOI AUCHHUILIIHA

6.1. JlekuiiiHi 3aHATTH

Ne
3/m

3MicT 3aHATTSA

KinpkicTh roaun

1.1. Beryn. IlepenymoBH Ta  MOXJIHMBOCTI  BUKOPHCTaHHS
TEOPETUYHHUX TMIJIXOJiB Ha aTOMHO-MOJICKYISPHOMY piBHI JUIs
MOJICITIOBAHHS Ta PO3PAaXyHKY KOPO31MHUX MPOIIECIB.

1.2. CywacHe MoneKyIsipHE MOZETIOBAaHHS B Ximii. 3araipHa
XapaKTePUCTUKA OOUHCITIOBAIIBHUX METO/IIB KOMIT FOTEPHOT XiMii.

1.3. Mera Ta 3aBAaHHs KOMIT FOTEPHOI'O MOJEIIIOBAHHS.

1.4. OcHOBHI MOHATTS: Mojaenb, moxaemtoBaHHs ("modelling" uu
"simulation"), KOMIT'IOTEpHHI €KCHEPUMEHT, OOYMCIIOBAJIbHE
Marepiano3HaBcTBO (computational materials science).

1.5. MonekyssipHe MOJISTIOBAaHHS IIPOIIECiB KOPO3ii METaJiB.
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2.1. Onuc aBuIl HA MEX1 PO3aLTy (a3 MeTaa-cepeOBHUIIIE.
2.2. AncopOiisi Ha TOBEPXHi TBEPAOTO Tija, BUAU aICOPOILii.
2.3. [lonBiitHUY €NEKTPUYHUMA AP B CICKTPOIITI.

2.4. Enepris agcop6uii. PiBasans ['i66ca-I enpmronbia.

MOJIEKYJISIPHOMY PIBHI.

3.1. Komn’1oTepHe MOZIETIOBaHHS MIXKMOJIEKYJISIPHUX B3a€MOJIIH.
3.2. Buau Mi>kaTOMHHX B3a€MOIA Ta METOAX IX OI[IHKH.

3.3. [ToTeHuianu Mi>KMOJIEKYJISIPHUX B3a€MOIIH.

3.4. Tunu XIMIYHOTO 3B’SI3KY.

4.1. 3akOHOMIPHOCTI KOPO31I{HOTO PO3YMHEHHS METAJIIB Ta CIIJIaBiB Ha
aTOMHO-MOJIEKYJISIPHOMY DPiBHI.

4.2. AHOomHE Ta CeJIeKTUBHE PO3YMHEHHS METaliB MpPHU HasiBHOCTI
KOpPO31i1HO-aKTUBHUX 10HIB.

4.3. TepMmonuHamiuHa MOXJIHUBICTb XIMIYHOI Ta €JIEKTPOXIMIYHOI
KOpO3ii.

4.4. Mogeni MOABIHHOIO EJNEKTPUYHOIO IIapy Ha MeXl MeTal-
€JIEKTPOJIIT.

4.5. TeopetnuHa 0a3za KOPO3iHHOTO PO3UMHEHHSI METAJIiB

5.1. OcHOBHI ITOJIOKEHHS Ta METOAU KBAHTOBOT XiMii.

5.2. Teopernuna 6a3a kBaHToBOi Ximii. PiBusHHs peninrepa mms
aTOMIB Ta MOJICKYIL.

5.3. KBaHnToBa Teopist XIMIYHOTO 3B’SA3KY.

5.4. llpencraBieHHs] MOJIEKYJISpHUX OpOiTaneil y BUIIISIAL JIHIHHOT
KOMOiHaIli1 aTOMHUX OpOiTaJIeH.

6.1. OcHOBH1 HAOMMKEHHS KBAaHTOBO1 XiMil.
6.2. HeemmipuaHi KBaHTOBO-XiMiuHI MeToau. MeTton Xaptpi-Doka.
6.3. Teopis dyskmionany ryctuan. Meronx Kona-Illema.




6.4. CrnemianpHi KBaHTOBO-XIMIYHI METOIU JJIsl TEPIOAUIHHUX
CTPYKTYP.

7.1. HamiBemmipu4Hi METOAM KBAHTOBOi Ximii, 0OCOOIMBOCTI ix
3aCTOCYBaHHS Ha MPAKTHIIL.

7.2. MeTon MONEKYyIIpHUX OpOiTaIei.

7.3. MeTtoa MONEKYIApHOi MEXaHIK!

7.4. Monenp CHIOBOTO moiasd. MOXKIMBOCTI Ta OOMEXEHHS MOeIl
CWJIOBOTO TOJISA [T PO3PaXyHKY MapaMeTpiB MOJIEKYIL.

8.1 MeroguuHi MIXOAM 1O NPOBEAEHHS KBAHTOBO-XIMIYHOTO
PO3paxyHKy CHCTEM METaJI-CEPEIOBUIIIC.

8.2. Mogeni nmoBepxHi Metany. Moaens MOJIEKYISIPHOTO Ki1acTepa.
8.3. 3acTocyBaHHS NEPIOTUIHUX MOJEIICH KPUCTAIIYHOTO TiJIa.

8.4. Bubip po3paxyHKOBOTO METOAY IS MPAKTHYHUX 3aB/aHb.
To4uHiCTH METOIIB KBAHTOBOI XIMi].

8.5. Bubip 6a3ucy po3paxyHKY.

9.1. KBaHTOBO-XIMIYHHUI OIHUC €JIEMEHTAPHOTO aKTy XIMIYHOI peaKitii.
9.2. Hlnsx peakmii Ta KoopauHaTa peakiii Ha TOTEHI[IANbHIN
noBepxHi. [lepexigHi cTaHy.

9.2. OnTuMizaris reoMeTpii MOJIEKYIISPHOI CTPYKTYPH.

9.3. TloBepxHi TOTEHIIHOI eHeprii, JIOKaJbHI Ta DIOOAIBHI
MiHIMYMHU, MIEPEXiTHUI CTaH peaKiii.

9.4. Enepris B3aeMoJIii, €Hepris aKkBallii B3aEMOIi.

10.

10.1. 3acrocyBaHHsS METOAIB KBAaHTOBOi XiMii JUIS pO3paxyHKY
MOJICKYJISIPHOI CTPYKTYPH 1HT101TOPIB KOPO3ii.

10.2. JlokanpHi Ta r1o0anbHi iHAEKCH peakifHOl 30aTHOCTI MOJIEKYJ
1HT101TOpIB.

10.3 Metoau po3paxyHKy 3apsiiiB Ha aToMax.

10.4. Posmomin €JIEKTPOHHOI  TYCTHHH. MosnexkynsapHuit
€JIEKTPOCTATUYHHUN TIOTEHITIa.

10.5. Po3misin KBaHTOBO-XIMIYHHMX JAUCKPHUITOPIB Ta iX 3B'A30K 3
(b13UKO-XIMIYHUMH XapaKTEPUCTUKAMHU.

Ycboro roogun
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6.2 IlpakTH4Hi 3aHATTSH

Ne
3/m

Ha3zBa 3anarTa

KinbkicTs roqun

[IpakThuHI HaBUKM 3aCTOCYBAHHS METOMIB KBAHTOBOI XIMil JUis
MOJIEJTIOBaHHS KOPO31MHUX CHUCTEM Ta 1HriOITOpiB KOpo3ii. 3arayibHi
OPUHLMIKA POOOTH 3 CY4YaCHUM HpPOrpaMHUM 3a0e3NeyeHHIM
KBaHTOBO-XIMIYHUX PO3PaxXyHKIB.
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O3HailomyIeHHSI 3 Cy4YaCHMMH KOMII'IOTEPHUMH HporpaMamu i
MPOBEJCHHS  KBAHTOBO-XIMIYHHMX  PO3paxyHKiB. Bukopucrtanss
KOMIT'FOTEPHHUX Mporpam Ui TPOBEJICHHS KBAaHTOBO-XIMIUHHUX
po3paxynkiB: HyperChem, Gaussian, PC GAMESS, Mopac,
NWChem.

[IpakTiuHi po3paxyHKH ajacopOIii KOPO3MBHOIO CEpeloBHUINA Ha
noBepxHi. [loOymoBa kiactepy wmeramy. PospaxyHok ancopOuii
MOJIEKYJIU BOJIU Ta KOPO31HHO-aKTUBHHUX 10HIB XOPHJly Ha MOBEpXHI
Mii.

KrnactepHe MozmenroBaHHS aHOAHOTO Ta CEJIEKTHMBHOTO PO3UYMHEHHS
MeTaniB 1 criaBiB. [IpakTHYHMI KBaHTOBO-XIMIYHMHA PpO3PaxyHOK
PO3UMHEHHS KJacTepy MiJl 3a BIUIMBY 10HIB XJOPHILY.




[ToOGynyBa TeOMETpUYHOI CTPYKTypH OpPTaHIYHOTO IHTIOITOpa B 5
5. |mporpami Chemcraft Ta mnpoBemeHHs ii onrTumizamii MeETOIOM
MOJICKYJISIPHOI MEXaHIKH.

[IpoBeneHHST KBAHTOBO-XIMIYHHUX pPO3paxyHKIB TE€OMETPUYHOI Ta 3
5 €JIEKTPOHHOI CTPYKTypH MOJIeKyn iHTiO1TOpiB. [IporHo3yBanHs ix
" |inriOyro4oi 37aTHOCTI HAa OCHOBI aHalizy KBAaHTOBO-XIMIUHHUX
JTIMCKPHUIITOPIB.

Ycboro roaun 28

6.3 CamocrTiiina po6ora

Ne . . . .
s/ HajimenyBaHHs poo0iT KinbkicTh roaun
1. |IligroToBKa J0 JEKIIMHUX 3aHIATH 32 TEMaMu poO0Y0i mporpamu 10
2. |IligroToBKa 10 MPaKTUYHUX 3aHATh 10
3 [HnuBiAyanbHI po3paxyHKH T€OMETPHYHOL Ta €JIEKTPOHHOI CTPYKTYpHU 10
MOJICKYJISIPHOT CUCTEMH
Ycboro roquH 58

7. MeToam AiarTHOCTHKH 3HAHDb
1. OnuTyBaHHS Ta JOMYCK 10 BAKOHAHHSI PAKTUIHUX POOIT.
2. 3axuCT MpakKTUYHUX POOIT, B TOMY YHCIII BUKOHAHUX 32 1H/IMBITyalbHUMU 3aBJaHHSIMHU.

3. Ex3ameHaniiHuii KOHTPOJb 3 MUCEMOBOIO Ta YCHOIO KOMITOHEHTaMH.

8. Kpurepii oniHioBaHHsI pe3yJibTaTiB HABUYAHHSI CTY/I€HTIB

MakcuMaJbHA OLIHKA B 0aj1ax

HHorounmii kouTpoas (IIK) Ex3amenaniiinuii KOHTPOJIb Pasom 3.a
AMCUMILTIHY
dopMa MNOTOYHOTO KOHTPOJIO Ta
MakcUMajbHl Oanmu 3a BHUKOHaHI | Pazom NUCbMOBA ycHa
3aBIaHHs 3a [IK | kOMIOHeHTa | KOMIIOHEHTA

IligroroBka, BUKOHAHHS Ta 3aXUCT
3BITIB 3 IPAKTUYHUX POOIT:
— 1-2 6anu 3a rpynoBy poOoTy; 40 50 10 100
— 2-3 Oamu 3a poOOTY, BUKOHAHY
3a IHIUBIyaJIbHUM 3aBJaHHSIM.

IIxkana oninoBanus: Hanionaapna ta ECTS

Cyma OaiB 3a HaBYAITBHY Orminka ECTS Orinka 3a HaIlOHATLHOKO
ISIIBHICTD IIIKAJIOO
90-100 +A, A, -A Binminao
82-89 +B, B, -B Jyxe nodpe
74-81 +C,C,-C Jo6pe
64-73 +D, D, -D 3a10BIIIBHO
60-63 E JlocTaTHBO
35-59 FX (HE3aI0BLITLHO)
3 MOXKIJIUBICTIO TIOBTOPHOTO
CKJIQJIaHHS
0-34 F (HEe3a/10BLITBHO)
3 000B'SI3KOBUM MTOBTOPHUM
KypcoMm




=

9. HaByaibHO-MeTOAMYHE 320€e3MeYeHHS

BxaziBku 10 BUKOHAHHSI PAKTUYHUX POOIT.
3aBaHHs 10 TPOBEACHHS MPAKTUYHUX POOIT.

10. PexoMeHn10BaHa JiTepaTypa
ba3oBa

MareMaTtuuHe Ta KOMIT FOTEPHE MOJCIIOBAHHSA B XiMii: MIAPYYHUK / M. O. Oneiiga. —
Biaaums: JoaHY, 2015. — 388 c.

KpanToBa Ximisi: HaB4ansHuii nocioruk / M. O. Oneiiga. — Binaums: JouHY imeni Bacuns
Cryca, 2017. - 212 c.

Komm’roTepHa cTpykTypHa XiMmis: HaBuyanbHUM mocioHmk / M.A. Typoscekuii, O.M.
[Macrepnak. Houensk: JJouHY, 2009. —153 c.

Molecular modeling of corrosion processes. Scientific Development and Engineering
Applications. Taylor Ch. D., Marcus P. (Ed.). New York: Wiley, 2015. 272 p.

Taylor Ch.D. Atomistic Modeling of Corrosion Events at the Interface between a Metal and
Its Environment. International Journal of Corrosion. 2012. Vol. 2012, Article 1D 204640. 13
p.

Cneta J1.O., Isanos B.B. KBanToBa ximis - Xapkis: ['imuasis, 2008. - 443 c.

Crpmxak I1.€. KantoBa ximis: [liap. J{ns cTyaeHTIB BUIMX HaBYaIbHUX 3akinafiB. — K.:
Bun. nim «Kueso-Morunsucska akageMis», 2009. -458 c.

OcHoBu kBanToBOi XiMmii (HaBuyanbHO-meToanunuii nociOuuk) / [Enektponnuii pecypc] /
Kypra C.A., XaueBnu O.M. / @akynprer npuponnuunx Hayk; JIBH3 “Ilpuxapnarcekuii
HallOHaNbHUH yHiBepcuTeT iMeHi Bacuns Credanuka”. - [Bano-®dpankisebk, 2018. — 235 c.
SAummupceskuii K.b., Amuvupceknii B.K. Ximiuawii 38's130k. K. Bumia mkomna. 1992. c. 246.

. Computational materials science: an introduction / June Gunn Lee // Second edition. | Boca

Raton : CRC Press, Taylor & Francis, 2017. — 351 p.
Jonomixkna

Typosceka O.M., TypoBcbkuit M.A. Ilpaktukym 3 kBaHToBOi ximii. Jlonensk: JouHY, 2007,
81 c.

Kopniit C. OcobmuBOCTI BUKOPUCTAHHS METOJIB KBAaHTOBOI XiMii /10 PO3paxyHKY CHUCTEM
MeTan—kopo3uBHe cepenopuie// di3.-xiM. MexaHika marepiaiiB. Cren. Bumyck Ne 10. —
2014-T.1. - C. 39-46.

Kopniit C. KsaHTOBO-XiMiYHE MOJENIOBAHHSA KOPO3IHHOIO PO3YMHEHHS IOBEPXHI
iHTepMmeraniny CuAly// ®i3.-xim. mexaHika marepianiB. Cren. Bumyck Ne 11. — 2016.— C. 9-
14.

4.Gece G. The use of quantum chemical methods in corrosion inhibitor studies. Corrosion

Science. 2008. Vol. 50, Iss. 11. P. 2981-2992.

5.Koper, M.T.M. Ab initio quantum-chemical calculations in electrochemistry. Modern aspects

of electrochemistry (No. 36). Vayenas C.G., Conway B.E., White R.E. and Gamboa-Adelco
M.E. (Ed.). New York: Kluwer Academic Publishers, 2004. P. 51-130.

9. Inpopmaniiini pecypcu

GAMESS. The General Atomic and Molecular Electronic Structure System is a general ab
initio quantum chemistry package. http://www.msg.ameslab.gov/GAMESS/ GAMESS.html/.
ChemCraft. The graphical program for working with quantum chemistry computations.
https://www.chemcraftprog.com.

MOPAC (Molecular Orbital PACkage). Semiempirical quantum chemistry program based
on Dewar and Thiel's NDDO approximation. http://www.openmopac.net/.



http://www.msg.ameslab.gov/GAMESS/%20GAMESS.html/
https://www.chemcraftprog.com/
http://www.openmopac.net/

4. Q-Chem. Ab initio quantum chemistry software package for fast and accurate simulations of
molecular systems, including electronic and molecular structure, reactivities, properties, and
spectra. https://www.q-chem.com/.

5. MOLPRO. A comprehensive system of ab initio programs for advanced molecular
electronic structure calculations. https://www.molpro.net/.

6. GAUSSIAN. A general purpose computational chemistry software package.
https://gaussian.com/.

10. ¥Y3romxkeHus 3 iHIIMMH HABYAJILHUMH JHCHUILIIHAMH
. . Ipi3 eTa
Ne Ha3Ba HaBYaJIbHOI AMCHHUILIIHM, IIIOA0 I?l .Bp.ml T .
. IHIIIaan Iignmuc
3/m SIKOT MPOBOAUTHCS Y3TOAKEeHHS
BHKJIA/1a4a

T i K iMi i
1 [TeopeTntii OCHOBH ENCKTPOXIMITHHX METONIB Xoma M.C.

TOCITIPKEHHST KOPO3ii METaIiB.

OCHOBHI IIPHUHIAIIK PO3POOJIIEHHS METOAIB Ta :
2. PHHIL pO3p A 3inp .M.

3aCc001B MPOTHKOPO3IMHOTO 3aXUCTy METaJiB

«[MOTI'OAKEHO»

3aBiJlyBa4 BUIIYCKOBOI KadeapH,
JOKTOp TEXHIYHHUX HAyK, CT.H.C.

i Cepriii KOPHII



https://www.q-chem.com/
https://www.molpro.net/
https://gaussian.com/

