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1. 3araabHi BizomocTi

HajimeHHyBaHHS MOKA3HHUKIB XapakTepucTHKa JHCHUILIIHM 32 JEHHOIO
¢dopmoro HaBUYaAHHS
Bua aucuuniiinm BHOIpKOBa
MoBa BUKJIIaHHS, HABYAHHSI TA OWMiHIOBAHHS | YKPAlHChKa
3arajbHuii 00CSAT KpeauTiB / TOAUH 4/120
Kype 2
Cemectp 2
KijbKicTh 3MicTOBHX MOAYJIIB 3 PO310IIJIOM 1
O0csAr kpeauriB 4
Oo0csr rogun, 120
B Tomy umcai:
Jlexuii 30
IIpakTH4Hi 3aHATTA 15
CamocrTiiina po6ora 75
PopMa nmiICYMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aB1aHHS Ta 04iKyBaHi pe3yJIbTATH HABYAJbHOI AUCHUILIIHH

PobGoua mporpama nHaBuanpHOi auciumiind BK.12 «MonekynsapHe MozentoBaHHs y Oiodi3ui» €
HOPMATHBHUM JIOKYMEHTOM, SIKMM pO3pOOJICHHN Ha OCHOBI OCBITHBO-HAayKOBOi mporpamu, aani OII,
(3arBepmkeHa Buenoro panoro Incturyty ¢izuku HAH Ykpainu, npotokonom Ne 10 Bix 26 xoBtHS 2023
POKy) 3100yBada TPETHOTO PIBHS BIAMOBITHO JO HAaBYAILHOTO IIaHy creriaabHocTi 104 «di3uka Ta
aACTPOHOMIsD»
IlepenymoBa BuB4eHHsi. Hapuanpauii kypc BK.12 «Monekynspae MoaentoBanHs y 6i0¢i3uii» €
CKJIaJJOBOIO0 LUKy mpodeciiiHoi MiAroTOBKM (axiBILiB TPETbOTO OCBITHBO-KBATI(IKAIIHOTO pPIiBHS
“nmoxtop ¢inocodii”. [Iporpama Kypcy opi€eHTOBaHA Ha acIipaHTIB, SIKI CAMOCTIHHO a00 TIi/T KePIBHUIITBOM
HAYKOBOTO KEpIBHUKA IUIAHYIOTh Ta 3IMCHIOIOTh HAYKOBI JOCII/PKEHHS BIAMOBIMHO IO IUIAHIB HABYaHHS Y
acmipanTypi. Kypc po3po0OiieHnii 3 opieHTalli€ro SK Ha acipaHTIB, sIKI CIICIIATI3yIOThCS Y 0071acTi (hi3uKH M’ IKOT
peuoBHHH, 0610(13UKH, TaK 1 HA CITyXadiB, K1 CHIEIIATI3YIOThCS Y HIIMX HANpsMax (Hi3UKH Ta aCTPOHOMI.
Meta HaBuajdbHoi aucuumiainn. BK.12 «Monekynsipae MoaenoBaHHsS y Olodi3uii»: €
¢dbopmMyBaHHS y MaliOyTHIX HAyKOBI[IB TEOPETUYHHUX 3HAHb, MPAKTUUYHUX YMIHb T4 HABHKIB 3 MPHHIUIIB,
METO/IIB Ta MOXJIMBOCTEH MOJIEKYJISIPHOTO MOJENIOBAHHS, 1110 JO3BOJISAThH iM 3aCTOCOBYBATH I METOJ y
CBO{il HayKOBI1i POOOTI.
l. 3micr waBuyaabHOi mucuumting. TeopeTwdHi Ta NpPakTUYHI 3HAHHA, HAOyTI NpPU BUBYEHHI
nucturiiad BK.12 «Monekynsipae MonentoBaHHs y 010 13U Taf0Th MOTIHOIeHE 03HAHOMIICHHS 3
po3ninamu Gi3UKU M’SIKOT pe4oBUHH Ta 010(i3UKH, 1110 JO3BOJISIE HABYUTH ACHIPAHTIB MPALIOBATH 32
BUKOPUCTaHHA METOMAIB MOJIEKYJISIPHOTO MOJIEIIOBAaHHS, IHTEPHpPETyBaTH OTPHUMAaHI pe3yibTaT,
BUKOPUCTOBYBATH OTPUMaHI PE3yJIbTaTH y X HaAyKOBiil poOOTi.
IIpeamerom HaByaabHol aucuumiainu BK.12 «Monekynspae monenmtoBaHHS y OlodizuIi» €
rirnoTe3u, TCOPETUYHI MOJIEINI Ta €KCIIEPUMEHTANIbHI Pe3yJIbTaTH y rairy3i 610¢i3uku, TOIO.
OCHOBHMMH 3aBJIaHHAMHM HaBYaJbHOI aucuuiuiinu BK.12 «MonekynspHe MOJETIOBaHHS Y
6io¢i3ui» € 03HAHOMUTH AaCHipPaHTIB 3 CY4aCHUMH METOJaMHM MOJIEKYJSPHOTO MOJENIOBAHHS Ta iX
MPaKTHYHUM 3aCTOCYBaHHSM; 3¢opMyBaTd (i3MUHE MHUCIICHHS y acHipaHTIB B MeXax Marepiary, 0
BUBYAETHCS. [IMCIIMIUIIHA TOTY€E acHipaHTIB JI0 CHPUIMaHHA MaTepialy CHElKYpCiB, mepe0adeHnX MporpamMoro
crieriamnzari.
@daxoBi NporpamMHi pe3yibTaTH HaBYaHHS (BUMOTIH 10 3HAHb TA BMiHb)
B pe3ynbrari BUBYCHHS HABYAJIBHOI TUCIUTIIIHN aclipaHT TOBUHEH
3naTm:
OCHOBHI TIOHATTS KypCy, BHKIQJCHI y TIporpami; pO3yMITH TPHUHIIMIN MOJICKYJISIPHOTO
MO/JICJIIOBAHHS, IX MOXIIUBOCTI, 00JIACTh MPAKTUYHHUX 3aCTOCYBaHb.
Ywmirn:

3acTocyBaTu HaOyTi 3HAHHS HA MPAKTHUII



3aBIaHHSIM HaBYAJbHOI aucuuMiuiing (BinmoimHo no mepenaiky OII) BK.12 «Monekymnsphe
MOJICITIOBaHHA Y 010()i3HII» HA0YTH KOMIIETEHTHOCTE:

Baranepui: 3K1,3K2, 3K3.

Creuiansni: CK1, CK2, CKS, CK6

[Tporpamui pe3ynsraté Hapuanus: PH1, PH4, PHS, PH6, PH7, PHS, PHO.

3. TemaTnuHuii NUIaH
(cTpyKTypa 3a71iKOBOTO KPEIUTY)
3 HaB4YabHOI auctumiing BK.12 «MonekymsipHe MoentoBaHHs y 010 i3uti»
(2 xkypc — 2 cemectp)

Jleknii, | IIpaktuuni, | CamocTiiina | Pa3zom,

Ne 3micT
rof. rof. podora, roj. roja.

1. | Jlexuis 1. Beryn. OcHoBHI eTanu
PO3BUTKY MOJIEKYJISIPHOTO
MojienoBaHHsA. OCHOBHI MPUHIMIN Ta
HOHSITTS METOJY.

2. | Jlexuii 2. Tunm Ta  pi3HOBHIU
MOJICKYJISIPHOTO ~ MOJICNTIOBAaHHS,  iX
MPOCTOPOBO-4acOBI ~ OOMEXKEHHSI  Ta 3 3 7 13
o0nacTi  3aCTOCYBaHHS IO  PI3HHUX
00’ €KTIB.

3. | Jlekmis 3. Cnenudika O0ioJgoriyHUX
cucTeM K (Qi3UYHUX 00’€KTiB, i€papxis 3 0 8 11
4aciB y 010JIOTIYHUX CUCTEMAX.

4. | Jlekmii 4. OCHOBHI TNPUHIUOHN Ta
MOHATTS  KJACHYHOI  MOJEKYJSIPHOL
muHaMmikd.  [lomarTs  iHTerparopa, 3 0 7 10
TepMOCTaTy, OapocTary, MepiOTUIHUX
TpaHUYHHUX YMOB.

5. | Jlekuii 5 IIpuHUIMOM CTBOpPEHHS Ta
BPIBHOBAXXEHHSI MOJEIIBHUX CHUCTEM Y

o . 3 3 7 13
BUIAJKy OCHOBHUX THUIIB O10JIOTTYHUX
MaKpOMOJICKYIL.
6. |Jlexuii 6. AHamiz  TpaekTopii
MonexynﬂpHoi' I{I/IHaMi.KI/I Ta ix 3 3 3 14
Bizyamizamig. [lporpamui makeTw ist
MOJICKYJISIPHOT Tpad)iku Ta peHICPIHTY.
7. | Jlekuis 7. Meroau NIPUCKOPEHOTO
CEMILTIHTY Ta 0OMEKEeHHS
KOH(pirypamiifHoro MPOCTOPY: 3 3 8 14
KOHCTPEWHTH, PECTPEUHTH, KOJICKTHUBHI
KOOPJIUHATH.
8. | Jlekmia 8. IlpuHmmmm mapamerpusamii
Ta TMMOOYIOBM CWJIOBHX TIONIB st 3 0 8 11
MOJICKYJISIPHOT IMHAMIKH.
9. .HeKI_IiSI‘ 9. Monexynapgnﬁ JIOKIHT — 3 3 g 14
OCHOBHI ITPUHIIUTIH T Pi3HOBHUJIH.
10. | Jlexuii 10. Meronu iepapxigyHoro Ta
riopunHoro MojemoBanHs: QM/MM, 3 0 7 10
rpy0o3epHUCTi MoJien,
MYJIbTUCKEHJIIIHT.
Bceboro 30 15 75 120




MeToanuHe 3a0e3neYeHHs] HABYAJIbHOI JUCUMILTIHU 320€31e4yI0Th:

OTOPHI KOHCIEKTH JIeKIii, 610:110TeuH] MOCIOHUKY 31 CIIUCKY PEKOMEHAOBAHOI JIITEpaTypH, €IeKTPOHHI
MOCIOHUKHM, MYJBTHMEMINHI Mpe3eHTallii, Mif04i HOPMATHUBHO-TIPABOBI 3aKOHOJAaBYl aKTH YKpaiHW,
JIOB1IKOBO-1H(OpMaIliiiHI iHTEpHET-IKepelia TOIIO.

4. 3mMicT HABYAJIBLHOI ANCHUILTIHA
BK.12 «MonekynsapHe MoientoBaHHs y 610(i3u1ii»

— Tema 1. Beryn. OcHOBHI eTanu po3BUTKY MOJIEKYJISIPHOTO MozentoBaHHs. OCHOBHI MPUHIIMIIN Ta
TIOHATTS] METOLY.
Jliteparypa: 1-6

— Tema 2. Tunu Ta pi3HOBHIM MOJEKYJISIPHOTO MOJIEIIOBAHHSA, iX MPOCTOPOBO-YACOBI OOMEKEHHS
Ta 00JIACTi 3aCTOCYBaHHS 10 Pi3HUX 00’ €KTIB.
Jliteparypa: 1-6

— Tema 3. Crneundika 0ioqoriyHUX CUCTEM sIK (i3MYHUX 00’ €KTIB, i€papXis yaciB y O10JIOTIYHHX
cucTeMax.
Jliteparypa: 1-6

— Tema 4. OcCHOBHI NPUHLMOM Ta MOHATTA KIACHUYHOI MOJEKYJSApHOI AuHaMikd. [loHATTS
iHTerpaTopa, TepMocTaTy, 0apocTary, NepioAMYHUX TPAHUYHUX YMOB.
Jliteparypa: 1-6

— Tema 5. IIpuHuMnu CTBOpEHHsS Ta BPIBHOBAaXXCHHS MOJEIBHUX CHUCTEM Yy BHIIAJKy OCHOBHHX
TUMIB 010JIOTTYHUX MAKPOMOJICKYIL.
Jliteparypa: 1-6

— Tema 6. Anamni3 TpaekTOpiii MOJEKYJSAPHOI AMHAMIKK Ta iX Bizyamizauis. [Iporpamui makeTu ass
MOJIEKYJISIPHOT rpadiku Ta peHIEPIHTY.
Jliteparypa: 1-6

— Tema 7. Meroau NpPUCKOPEHOTO CEMIUTIHTY Ta OOMEXEHHS KOH(IrypauiiHOro MpocTopy:
KOHCTPEHHTH, pECTPEHHTH, KOJIEKTUBHI KOOPAUHATH.
Jliteparypa: 1-6

— Tema 8. [Ipunuunu napamerpusanii Ta moOy10BH CHIOBUX OB AJISI MOJIEKYJISIPHOI AUHAMIKH.
Jliteparypa: 1-6

— Tema 9. MonexkynsipHUi TOKIHT — OCHOBHI MIPUHIIUIIH Ta PI3HOBU/IM.
Jliteparypa: 1-6

— Tema 10. Metoau iepapxidHoro Ta riopugaHoro monemosanus: QM/MM, rpy0o3epHUCTi Mojeni,
MYJIBTHCKEHITIHT.

Jliteparypa: 1-6



5. IlpakTU4Hi 3aHATTSH
3 HaB4YabHOI Auctumiing BK.12 «MonekymsipHe MoentoBaHHs y 010(i3uii»

[IpakTryHe 3aKkpiljieHHs JEKIIIHOro Mmarepially Ta HayKOBi JIOTOBIJI aclipaHTa IMOB’s3aHI 3 TeMaMH
JIEKIIHA.
6. Camocriiina po0oTa
3 HaB4YabHOI aucuumiing BK.12 «MosekymsipHe MoentoBaHHs y 010(i3uLi»

No 3MICT caMOCTIHOT pOOOTH acIipaHTiB OO6csr, ronuH
BuBueHHs MaTepiaity JeKIii 30
OmpairoBanHsl Marepiaiay, 10 BUHECEHHMH Ha caMmocTiiiHe | 45
BHUBUYCHHS

Ycboro 3a HABYAJIbHY TUCHUILIIHY 75

7. MeToau BUKJIaJaHHSA
3 HaB4aIbHOI auctuiutinu BK.12 «Monekynsipae moemtoBaHHs y 010(hi3uIii»

VY mporieci BUKJIaIaHHS JUCITUTUTIHA BUKOPHUCTOBYIOTHCS TaKi METO/IH:
1) MeTou opraHizariii Ta 31iiiCHeHHSI HaBYAIbHO-TTI3HABAILHOI AisUTLHOCTI (Oeciia, JIeKIIis; UTFoCTpartis;
nmabopaTopHi poboTH, pedeparn; camocTiiiHa pod0oTa CTYICHTIB);
2) METOIM CTUMYJIIOBaHHS i MOTHBAIIil HABYAIbHO-TTI3HABAIBHOL TisSTbHOCTI (HaBYAIbHI IUCKYCI,
MOJYJBbHO-PEUTHHTOBa CUCTEMA 3HAHb);
3) METOIU KOHTPOITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOITIO), KOPEKIIii (CaMOKOPEKITii, B3aEMOKOPEKIIii) 3a
e(heKTUBHICTIO HABYAJIbHO-ITI3HABAJIBHOT AISITBHOCTI.

8. PeiiTuHroBa cucreMa OiHIOBAHHSA
3 HaB4aIbHOI aucruiutinu BK.12 «MonekynspHe MonemtoBaHHs y 010(hi3uIi»

OcHoBHUMH (opMaMHu OpraHizailii KOHTPOIIO y MPOIECI BUBYCHHS CTYJACHTAMHU JIaHO1 NUCUUIUIIHUA €
1HAMBIyaJbHA, TpymnoBa Ta (ppoHTasbHA MEpeBipKa 3HAaHb, BMiHb Ta HAaBHYOK CTYJEHTIB (ycHa Ta
NMMCbMOBa). PEUTHHT acripaHTa CKIAJa€EThCs 3 HACTYITHUX OTPUMaHUX OalliB:

1. Exkcmpec-xoHTpons — 20 6amiB.

2. InauBimyanbHi 3aHATTS Ta caMocCTiiiHa podoTa — 40 Gamis.

3. Ex3amen — 40 6autiB.



Ixana BinmoBinHocTi OiHOK

PeiiTunrosa . PeiiTuHr y
. 3Ha4eHHs OUiHKH . o
olliHKA BigcoTkax, %
BigminHO — BiIMiHHUY piBEHb 3HAHB (YMiHB) B MEKaX
A 000B’3K0OBOI0 MaTepiaiy 3, MOKJIUBUMH HE3HACHUMHU 90-100
HEOIIKAMU.
Jlyske 100pe — 10CTaTHRO BUCOKUI piBEHb 3HAHb (YMiHb) B
B MeXKax 000B’SI3KOBOTO MaTepiary 0e3 CyTTeBUX (TpyOuX) 82-89
MTOMHUJIOK.
C JobGpe — noOpwuii piBeHb 3HaHB (YMiHb) B MEKax 000B’I3KOBOTO 75.8]

MaTepiany 3 He3HAYHOIO KiJTbKiCTh TOMMJIOK.

3a10BIIBHO — TTOCEPETHI PIBEHB 3HAHb (YMiHB) B MEXaxX

D 000B’SI3KOBOTO MaTepiany i3 3HAYHOIO KiJIbKiCTIO HEAOMIKIB,

JOCTATHIN I TOAAJIBIIOTO HaBYaHHS a0o0 K mpodeciitHol
TISIIBHOCTI.

69-74

E JlocTaTHBO - MiHIMAJIBPHO MOXJIMBUH JOITYCTUMUN PIBEHb 3HAHB

. \ . 60-68
(YMiHB) B Me&Xax 000B’sI3KOBOTO MaTepiainy.

He3anoBiIbHO 3 MOYKJIMBICTIO TOBTOPHOTO CKIAIaHHS —

FX Hesanopinbﬂnﬁ piBeHI? 3HaHb (YMiHb) B MEXax 060B’513K0.BOF0

Marepianry 3 MOXJIUBICTIO TOBTOPHOTO MEPECKIIAAAHHST MTICIIs
CaMOCTIMHOTO TOOTPAIIOBAHHSL.

35-59

He3anoBinbHO 3 3 000B’13KOBUM TIOBTOPHUM BHBUYCHHSIM KYpCy —
F HU3bKUH piBEHb 3HaHb (YMiHB) B MEXaxX 000B’I3KOBOTO 1-34
Marepiany, [0 BUMarae MoBTOPHOTO BUBYEHHSI MaTepiailiB Kypcy.
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9. OpicHTOBHUH NepeJiik ek3aMeHallliiHUX MTUTAHb
3 HaB4YabHOI Auctumiing BK.12 «MonekymsipHe MoentoBaHHs y 010 i3uLi»

Komu 1 sk 3’ s1BUIIOCST MOJIEKYJIIpHE MOJICITIOBAHHS?

SIKi ICHYIOTB PiI3HOBHIM MOJIEKYJIIPHOT'O MOJIENIIOBaHH:? SIKi y HUX 4acoBi Ta MPOCTOPOBI
oOMeKeHH?

B yomy cnenudika GionoriuHux cucteM sk (Qi3UIHUX 00’ €KTIB?

SIka MPUHIIUTIOBA CXeMa KIIACHYHOT MOJICKYJISIPHOI JMHAMIKA?

SIKi KBaHTOBI €()EKTH HE BPaXOBYIOTbCS y KIIACHUHIN MOJIEKYJISApHIN quHaMiLi?
[Ilo Take iHTETrpaTOp?

[Ilo Take TepMocTaT i siIKi BOHH OyBalOTh?

[Ilo Take GapocTar 1 siKi BOHU OyBarOTh?

SIK BpaxOBYIOTbCS I'PAaHUYHI YMOBH 1 5IKi 0OMEXEHHS 11e HaKi1agae?

SIK KOHTPONIOETHCSI BPIBHOBAKYBAHHSI Pi3HUX 0107I0TTYHUX 00’ €KTIB?

SIKUMH IHCTPYMEHTaMH ITPOBOIUTHCS aHai3 TpaekTopid M/1?

SAxuMu IHCTpYMEHTaMH NMPOBOAUTHCS Bizyasizarlis TpaekTopiid M/[?

[Ilo Take KOHCTPEWHTH Ta PECTPEHHTH, sIKA MI>K HUMHU PI3HULA?

J1y1s1 90TO0 HY>KHHM KOJICKTHBHI KOOPJAMHATH IPU CEMIUTIHTY 1 SIKi BOHU OYBarOTh?
SIK IPOBOAMTHCS MapaMeTpH3allisi CUIOBUX IOJIIB?

. [Ilo Take MONEKyISIPHUI TOKIHT?

. [SIK1 icTyrOTh PI3HOBHIY MOJIEKYJIIPHOTO JIOKIHTY?

. o Take meTogu QM/MM 1 KOS BOHU 3aCTOCOBYIOTHCS?

. lITo Take rpy0O3epHUCTI MOJIEINI 1 KOJTM BOHU 3aCTOCOBYIOTHCS?

. lITo Take MeTOM MYJIBTHCKEHIIIHTY 1 KOJIU BOHU 3aCTOCOBYIOTHCS?




10.PexoMeHngoBaHa JiTeparypa:
3 HaB4YabHOI auctumiing BK.12 «MonekymsipHe MoetoBaHHs y 010(i3uii»

Simulating the Physical World, Herman J. C. Berendsen, Cambridge University Press, 2012.
https://cmcd.hms.harvard.edu/activities/bcmp201/class

https://www ks.uiuc.edu/Research/vmd/ mo Tyropianam Ha caitTi

https://www.gromacs.org

http://www.mdtutorials.com/gmx/

http://web.mst.edu/~vojtat/class 5403/MolecularDynamics.pdf
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