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BCTYII

[Iporpama HaB4anmbHOI AMCUUIUTIHM  “MoJieKy/JIsipHe MOJEJIOBAHHA~  CKJIaJieHa
BIJIOBIAHO /10 OCBITHBO-TIPOGECiitHOT MporpaMu MiArOTOBKH OakajaBpa
cretianbHOCTI (Hampsivy) 102 Ximis

1. Onuc HaBYAJIBLHOI TUCHHUILTIHA

1.1. Mera BuKJIaJaHHA HaBYAIbHOI AMCUMUIUIIHUM — HAJATH CTyJeHTaM 0a30Bi HaBHUYKU
BUKOPUCTAHHS TEOPETUYHHX METOJIB, IO peajli3oBaHi B TMEBHUX KOMIT IOTEPHUX IpOrpamax.
CTyneHTH HaBYalOThCA SAK KBami(pikoBaHI KOPHUCTYBayl MEPCOHAIBHOTO KOMIT'IOTepa Ta
BUKOPHCTOBYIOTh PO3MOBCIOKEHI KOMIT IOTEPHI NMPOTrPaMU 3 KBAHTOBOI XiMii Ta MOJIEKYJISIPHOL
JMHAMIKU JJIs1 pO3B’sI3aHHS TUTIOBUX HABYAJIbHUX Ta HAYKOBHUX 3ajiau.

1.2. OcCHOBHMMH 3aBAAHHSAIMH BUBYEHHS JUCIUILIIHU €
— BUBYCHHSI 0230BUX MOHATH KBAHTOBOI XiMii Ta MOJEKYJSPHOI JHHAMIKH;

— 3HalOMCTBO CTY/ICHTIB 13 OCHOBHUMHU €TalaMyl KOMIT IOTEPHOTO PO3paxyHKYy IS
PO3B’s13aHHS TUIIOBUX HaBYAJbHUX Ta HAYKOBUX 3a7ady;

— OBOJIOJIIHHS PO3IMTOBCIO/DKCHUMH MTPOTPAMHUMU 3aC00aMU TS PO3B’ SI3aHHS TPUKIIATHIX
XIMIYHHUX 3a71ad4.

1.3. KinbKicTh KpeauTiB 3

1.4. 3aranpHa KUIBKICTE TOOUH 90

1.5. XapakrepucTruka HaBYaIbHOT JUCIUTUTIHH
HopmarusHa
Jlenna dopma HaBYaHHS | 3aoyHa (AucTaHIiiiHa) opMa HaBYAHHS
Pik miaroToBku
3-i | 3-i
Cemectp
6-it | 6-it
Jlexuii
16 rox. | 8 rox.
[TpakTHyHi, CEMiIHAPCHKI 3aHATTS
16 ron. | 4 ron,.
CamocriitHa po6oTa
58 ron. | 78 ron.
IHauBiyasibHI 3aBIaHHS
KypcoBa po0oTa | HE repeadadeHo

1.6. 3amnaHoBaHi pe3yJbTaTH HaBYaHHA. Y pe3yJbTaTi BUBYEHHS JAHOTO KYpCy CTYIEHT
MTOBUHCH:

3HATH: TEOPETHYHI OCHOBU MOJICKYJSIPHOTO MOJCIIOBaHHS  (KBAaHTOBO-XIMIUYHHMX
PO3paxyHKIB Ta MOJCKYJISIPHO-AMHAMIYHOTO MOJEIIOBAHHS) Ta ICHYIOYl KOMIUIEKCH IMpOrpam
JUIS TIPOBEICHHS BiIOBIIHUX PO3PAaXyHKIB;

BMITH: BUKOHYBaTH KBAaHTOBO-XIMI4HI pO3paxXyHKH BIACTHBOCTEH MOJICKYJ (T€OMETPHUYHI,
CHEePreTUYHI XapaKTEPUCTHUKU) Ta MOJCKYJISPHO-TUHAMIYHE MOJCIIOBAHHS HANUMPOCTINIMX
MOJICKYJISIPHUX Ta 10H-MOJICKYJISIPHUX CHCTEM.



2. TemaTHYHHUH IJIAH HABYAJIBLHOI TUCHHUILTIHA
Po3nin 1. Bukiaa TeopeTHYHOr0 MaTepiany

Tema 1. CTaTUCTHKO-MEXaHIYHUI OMHC MOJIEKYJISIPHUX Ta 10H-MOJEKYJSIPHUX CHCTEM.
OCHOBHM MOJICKYJISIPHO-IMHAMIYHOTO MOJICITIOBAHHS KOHICHCOBAHUX HEBITOPSIKOBAHUX CHCTEM.
[Tonsarrs M/l xomipku. Ilepionmuni rpanudni ymoBH. OcHOBHiI etanu M/l MojentoBaHHS.
[Himianizamis Ta BpiBHOBaKeHHS. Mi>kuacTUHKOBI noTeHIianm. HaOmmkeHHs: mapHUX B3a€MOJIIH.
AToM-aTomMHa cxema. KopoTkoitoui MOTeHIianu Ta KyJIOHIBChKI B3aeMoii. Paaiyc oOpi3aHHs.

Tema 2. PiBHsHHS pyXy Yy (a3zoBoMy mpocTopi. UHCIOBI METOAU PO3B sI3aHHS PIBHSHB
pyxy: anroput™m Bepie, anroputmu a1 o6epTaibHOrO pyxXy. PIBHSHHS pyXy ISl MOJIEKYJISIPHUX
cuctem. M/JI peamnizamist NVE, NVT ta NPT ancamo6utiB.

Tema 3. Anani3 pe3yabTaTiB MoJeNOBaHHS. TepMoauHaMiuHi BiactuBocTi M/l cucremu:
BHYTpILIHS €Hepris, TemrnepaTypa, Tuck, T/IX BumapoByBaHHS piIMHU Ta 10HHOI COJIbBaTAllil.
CTpyKTypa MOJIEKYJIIPHUX PIAMH Ta 10H-MOJIEKYJISPHUX CUCTEM — EJIEKTPOJIITHUX PO3UHHIB.

Tema 4. Ananiz pe3ynbTaTiB MojeNtoBaHHs. /[MHaAMIuHI Ta TPaHCIOPTHI BJIACTUBOCTI Y
M/I ekcriepuMeHTi. Amapar yacoBUX KOpesALiHHUX (PyHKIIIH, yaciB penakcaiii Ta koedilieHTiB
nudysii.

Tema 5. 3HaueHHsI KBAaHTOBO-XIMIYHUX PO3PAXYHKIB Y CyYaCHHUX XIMIYHUX JOCIIIPKEHHSIX.
Knacudikauis meroaiB kBanToBoi ximii. Heemmipuuni (ab initio) Ta HamiBeMIIpUYHI METOJU.
Po3noBcropkeni naketu nporpaM. OHOENEKTPOHHI 0a31UCH HEEMIIPUYHUX METOMIB. Y SIBICHHS
PO CJIEUTEPIBCHKI Ta TaycoBi ¢yHkiii. basucu [loruma Ta Jlannainra. [lonspusamiitai ta nudysHi
T00aBKH J10 CTaHJIapPTHUX Oa3HCiB.

Tema 6. Metox I'aprpi-®oxka. [Iponenypa camoysromkenHs. [IpuckopeHHst 301KHOCTI
ITepariitHoro mporiecy.

Tema 7. Z-marpung. OnTumizanis reoMmeTpii MOJEKyJl Ta KOMIUIEKCIB. Meroau
0araToBUMIpHOi ONTHMI3allii, II0 BUKOPUCTOBYIOTbCA y MpoOIeMi MOMIYKY ONTUMAJIbHOL
reometpii. KonuBanus monekyn. CunoBa crana. [Y, KP cnektpu. AHrapMoHi3M KOJIHMBaHb.
Eneprii nynboBux koiuBasb (ZPE). TepMoxiMiuHi po3paxyHKH.

Tema 8. YsBneHHsS Npo €NEKTPOHHY Kopeswito. /IuHaMidHa Ta HeJMHAMIYHA KOpesil
eneKTpoHiB. EnexTponHo-30ymkeH1 koHbirypaii. Kondirypauiiini ¢pynkuii crany. Habnmxeni
METOAM YypaxyBaHHs eNeKTpOHHOI Kopemsuii. Teopis 30ypeHb, MeToJ KOH]IrypariiHoi
B3a€MO/I1, Teopid 3B'13aHUX KiacTepiB. Teopisd GyHKIIOHATY T'YyCTHHH.

Posain 2. IIpakTryHi 3aHATTA 3 MOJIEKYJISIPHO-IUHAMIYHOI0 MOJIE/JIIOBAHHSA

Tema 9. 3HaiioMcTBO 3 MeToaMKOW M/[ MozenroBaHHA Ta NPOrpaMHUM KOMILJIEKCOM
MDNAES.

Tema 10. [TopiBHSIHHS CTPYKTYpU OAHOATOMHUX PIJUH Ta TBEPAUX TiJI.

Tema 11. O6uucieHHsI TEPMOAUHAMIUHUX XapaKTEPUCTUK MOJICKYJIIPHUX P1IAHH.

Tema 12. Jlocaimxenns camoaudysii B 0JTHOATOMHUX piTUHAX.

Posain 3. IlpakTHyHi 3aHATTA 3 KBAHTOBO-XIMIYHHMX PO3PaxXyHKIB

Tema 13. 3naiioMcTBO 3 mporpamoro JUisi KBaHTOBO-XIMIYHHMX pO3paxyHKiB. TecToBi
po3paxyHku MetooM ['apTpi-Poka B pizHUX 6a3ucax. OnTuMizallis reoMeTpii.

Tema 14. Po3paxyHKH KOJUBaJIbHUX CHEKTPIB. Bizyaunizalis KoJlvMBaHb.

Tema 15. Po3paxyHKu 3 ypaxyBaHHSAM €JIEKTPOHHOT KOPEJIALIi.

Tema 16. TepmoximiuHi po3paxyHKku ab initio.



3. CrpykTypa HaBYAJbHOI JUCHHILIIHU

Kinekicte ronuna
JeHHa hopma 3a04yHa (hopma
Ha3Bu po3ainis yCBhOT y TOMY YHUCII yCBOT y TOMY 4YHCII
0 n | m | mab | iHg [C. p. 0 n | o | mab | =T | C. p.
1 2 3141 5 6 7 8 9| 1] 11 | 12 | 13
0
Po3zain 1. Jlexmiiinuii MaTepiaa
Pazom 3a pozainom 1 34 1 18 34 |8 26
6
Po3ain 2. [IpakTuyHi 3aHATTS
Pa3owm 3a posnisiom 2 | 28 | | 8 | | | 20 | 28 | | 2 | | 26
Po3ain 3. [IpaktuuHi 3aHATTS
Pazowm 3a posaisiom 3 28 8 20 28 2 26
Ycboro roaun 90 I |1 58 90 8 (4 78
6 |6

4. TeMu NpaKTHYHUX 3aHATH

Ne KinbKiCTh TOAUH
Hassa temun
3/m JICHHE | 3a04He
3HallOMCTBO 3 MeToaMkow MJI MozaentoBaHHS Ta NPOrPaAMHHUM
Tema 9 A AL mon porp 2 0.5
komiiekcoM MDNAES
Tema 10 | ITopiBHSHHS CTPYKTYpH OJTHOATOMHHX PiJIH Ta TBEPIUX Til 2 0.5
OOuKcneHHsT TEPMOAMHAMIYHUX XapaKTEPHUCTUK MOJICKYISIPHUX
Tema 11 . PMOAL paKtep yip 2 0.5
piauH
Tema 12 | JlocmikeHHs camoaudy3ii B 0THOATOMHHX piAMHAX 2 0.5
3HalOMCTBO 3 MPOrpaMol0 il KBAaHTOBOXIMIYHMX PO3PaxXyHKIB.
Tema 13 | TectoBi po3paxyHku metogoM [aptpi-doka B pizHuMX Oazucax. 2 0.5
Onrtumizaris reoMeTpii.
Tema 14 | Po3paxyHKu KOJMBaJBHHUX CIIEKTpiB. Bisyauizallis KoJMBaHb. 0.5
Tema 15 | Po3paxyHku 3 ypaxyBaHHSIM €IEKTPOHHOI KOPEIIAIIii. 0.5
Tema 16 | TepmoximiuHi po3paxyHKu ab initio. 2 0.5
pasom | 16 4

5 Camocriiina pobora

HazBa temu

KinekicTs roauu

JCHHC

3a049YHC

Tema 1. CTaTUCTUKO-MEXaHIYHUNA OIUC MOJICKYJSIPHUX Ta 10H-MOJIEKYJISIPHUX
cucreM. OCHOBH MOJEKYJISIPHO-AMHAMIYHOTO MOJICIIOBAHHS KOH/IEHCOBAaHUX
HeBnopsiakoBaHux cucteMm. llonsarts MJI xomipku. Ilepioguuni rpaHuyHi
ymoBu. OcHoBHI etaniu M/ monemtoBanHs. [Himiamizamis Ta BpiBHOBa)KEHHSI.
MikuacTHHKOBI TIOTeHIianu. HaOivokeHHS MapHUX B3aeMOJiil. ATOM-aTOMHa
cxema. KopoTkoaitoui HOTeHIIaIu Ta KyJIOHIBChKI B3aeMo/Iii. Paxiyc oOpizaHHsI.

Tema 2. PiBHsAHHS pyXy y (hazoBomy mpocTopi. UKCIOBI METOAM PO3B SI3aHHS
PIBHSIHB PYyXy: anroputM Bepre, anroputmu ans odbepTaibHOro pyxy. PiBHAHHS
pyxy ans MmojiekymapHux cucreM. MJL peamizamis NVE, NVT ta NPT




aHCcaMOJIiB.

Tema 3. Anaii3z pe3ynbTaTiB MOJeOBaHHA. TepMoauHamivHi BiIacTUBOCTI M
CUCTeMM: BHYTpIIIHA €Hepris, TemmepaTypa, THck, TJIX  BumapoByBaHH:
piAMHM Ta 10HHOI cojbBaTauii. CTpyKTypa MOJEKYJISIpHUX pIIMH Ta 10H-
MOJICKYJISIPHUX CUCTEM — EJIEKTPOJIITHUX PO3UMHIB.

Tema 4. AHami3 pe3ynbTaTiB MOJC/IOBaHHs. J[MHAMi4HI Ta TpPaHCHOPTHI
BIAcTUBOCTI y M/ ekcniepuMeHTi. AmapaT 4acOBHX KOPEJSAIMHUX (PYHKIIIH, 2
yaciB penakcaiii Ta KoeiieHTiB qudy3ii. 3

Tema 5. 3HayeHHS KBAHTOBO XIMIYHUX PO3PaxXyHKIB Y CYYacCHHUX XIMIYHHX
nocmipkeHHsax. Knacugikamis meroniB  kBaHToBOi  XiMmii. Heemmipuusi
(ab initio) Ta HamiBeMHipu4yHi MeTOAHW. PO3MOBCIOKEHI IMaKeTH Mporpam.
O/HOENeKTPOHHI 0a3uCcH HEEMITIPUYHUX METOMIB. YSBJICHHS PO CICHTEPIBCHKI
ta raycoBi ¢yHkiii. basucu Ilorua ta Jlanninra. [lonspusamniiiai Ta qudys3Hi 3
JI00aBKH JI0 CTAaHIAPTHUX 0a3UCIB.

Tema 6. Meton T[aprpi-®oxka. I[Ipomenypa camoysromkenHs. [IpuckopeHHs

301KHOCTI 1TepaIiitHOro MpoIECy. 3
Tema 7. Z-marpung. OnTtumizaiis reoMeTpii MOJEKYJ Ta KOMIUIEKCIB.

(aHATITHYHI Ta YUCENbHI AITOPUTMH). MeToau OaraToOBHMipHOT ONTHMI3aIlil, o
BUKOPHUCTOBYIOTHCSl Y TPOOJIEMi TMOIIYKY ONTHUMaibHOI reoMetpii. KonauBanus 3
mosiekyn. CunoBa crana. 4, KP cnektpu. AHrapmoHism konuBaHb. Eneprii 3

HYJIBOBHX KOJMBaHb (ZPE).

Tema 8. YsBIEGHHS NMPO €NEKTPOHHY Kopeismito. J[MHamiuHa Ta HeguHaMidHA
Kopemsiiii enekTpoHiB. Enexkrponno 30ymxeni koHdirypauii. Kondirypariitai
¢ynkuii crany. HaGmmkeHi MeTOaM ypaxyBaHHsS eJEKTPOHHOI KOpeJsIii. 3
Teopiss 30ypenb, MeTon KOH(IrypamiitHoi B3aeMomii, Teopis 3B'I3aHUX

knactepiB. Teopist pyHKLIOHATY T'YCTUHHU. 4

Tema 9. 3nHaiiomcTBO 3 MeTOAMKOIO MJ[ MojemoBaHHS Ta MPOrPAMHHUM 5 7

komiuiekcom MDNAES

Tema 10. [TopiBHSAHHS CTPYKTYPH OJHOATOMHUX PIIMH Ta TBEPIUX Tl 5 6

Tema 11. O6uncneHHs TEPMOJMHAMIYHUX XaPAKTEPUCTUK MOJIEKYIAPHUX PiAUH 5 7

Tema 12. locnimkeHHst camoaudy3ii B OAHOATOMHHX piAnHAaX 5 6

Tema 13. 3HaifoMCTBO 3 MpOrpamor0 sl KBaHTOBO-XIMIYHHMX PO3pPaxyHKIB.

TectoBi po3paxynku MmeroaoM [aprpi-Poka B pizHMx 0Oazucax. OnTumizais 5 7

reomerpii.

Tema 14. Po3paxyHKH KOJIMBaJIBHUX CIEKTPiB. Bizyamizallisi KOJMBaHb. 5 6

Tema 15. Po3paxyHKH 3 ypaxyBaHHSM €JIEKTPOHHOI KOPEJIAIIi. 5 7

Tema 16. TepmoximiuHi po3paxyHku ab initio. 5 6
Pazom 58 78

6. InuBinyanbHi 3aB1aHHSA

BuxonanHsi kypcoBoi poboTu. Tema KypcoBoi BU3HA4YaeThCs CTYACHTOM pa3oM 3 BUKJIA/JayeM,
1110 IPOBOJUTH JTA0OPATOPH1 3aHATTS.
TepMiH oaHHs KypcoBOi poOOTH — 9 TpaBHS IOTOYHOTO POKY.

7. MeToau KOHTPOJII0

[lepeBipka pe3ynbratiB 1abopatopHux pooit (3BiTiB). KypcoBa pobora. CemecTpoBuil eK3aMeH.

8. Cxema HapaxyBaHH# 0aniB




7

CTyAeHT JOMyCKAEThCS 10 MiJICYMKOBOTO CEMECTPOBOTO KOHTPOIIO (€K3aMEHY) 32 YMOBH
BUKOHAHHS Ta 0(POpPMIICHHS BCIX JJaOOPaTOPHUX POOIT Ta KypCcOBO1 pOOOTH.

2. Ex3aMeH BBaXXaeThCs 3/IaHUM, SKIIO PEHTHHT 3a €K3aMEH He MeHIe, Hixk 10 Oanis.

3a npomyck ofHie] JieKiii 6e3 TOBa)KHOT NPUYMHU CTYAEHT BTpadae 2 Oayu Bij 3arajibHOr0
PEUTHHTY 3a CEMECTP.

4. HecBoeuacHe BuKkoHaHHs a00 0hOpMIICHHS JIa0OPaTOPHOi 00 KypCOBOi OIIHIOETHCS JTUIIIE

B 75% Bin HaOpaHOi peWTHUHIOBOI OIiHKH. TepMiH momaHHs o(opMICHUX J1aOOPATOPHHUX
poOIT BU3HAYAETHCS BUKJIAIaueM, KU BeJle IPaKTUYH1 3aHATTS.

[ToTo4yHMIT KOHTPOJIB, CAMOCTIHA PoOOTa, iHAMBiAyabHI | KypcoBa Exsamen | Cywma
3aBJIaHHs pobora
Po3zmin 1 Pozmin 2 Pozmin 3
Temu 1-8|T9| T10 |T11|T12|T13| T14 | T15 | Tl6
4 7 7 7 4 5 8 8 10 40 100
Pazom: 25 Pazom: 25

BukoHaHHSI KypcoBOi poOoTH

OcHoOBHa
Pedepar, BucHOBKH 3MICTOBHA Jlitepatypa CyMma
(epar, ( ) patyp OdopmeHHs y
YacTHUHA
2 5 2 1 10
HIxaJja oniHIOBAHHSA
Cyma 0amiB 3a BCi BUIY HaBYAIHHOI .
) ) OmiHka
TUSUTBHOCTI TIPOTSITOM CEMECTPY

90 - 100 BIJIMIHHO
70-89 nobpe
50-69 3aJI0BLILHO

1-49 HE3aJI0BUILHO

—
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