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1. 3araabHi BizoMmocTi

HajiMmeHHyBaHHS IOKA3HUKIB XapakTepucTHKA JUCHUILTIHA 32 1eHHOI0
¢popmoro HaBuUaHHS
Bun pucnuiuiing BHOIpKOBa
MoBa BUKJIQ/IaHHS, HABYAHHS Ta OUIHIOBAHHS | YKpaiHChbKa
3arajbHuil 00CAT KpeauTiB / rOAHH 4/120
Kypce 2
CemecTtp 2
KisbKicTh 3MicTOBHX MOYJIIB 3 PO310AIJIOM 1
OO0csAr kpeauTiB 4
Oo0coar roaux, 120
B Tomy umcai:
Jlekuii 30
IIpakTnyHi 3aHATTA 15
Camocriiina po6ora 75
®opMa miICyMKOBOr0 KOHTPOIO eK3aMeH

2. Mera, 3aBJaHHA TAa 0YiKyBaHi pe3y/JIbTaTH HABYAJIbHOI AUCUMILTIHA

PoGoua mporpama HapuaiapHOi mucruiuriad JIBA.12 «MonekynspHe MOJACTIOBaHHA y OioQi3uIi» €
HOPMAaTUBHUM JOKYMEHTOM, SKHH po3poOJIeHHH Ha OCHOBI OCBITHBbO-HaykoBOi mporpamu, gani OIl,
(3aTBepmxeHa Buenoto panoro [ncruryry dpisuku HAH Ykpainu, npotokonom Ne BiJ 20  poky)
MIArOTOBKY 37100yBaya TPETHOTO PiBHS BIAMOBIIHO IO HABYAIBHOTO IUIaHy cnerianbHocTi 104 «®Di3uka ta
ACTPOHOMISD»

IlepenymoBa BuB4enHsi. Hapuansuuii kypc JIBA.12 «MounekynsipHe MoaentoBanHs y 610(i3ui» €
CKJIQZIOBOIO IUKIY TpOoQeciitHOl MiAroToBKu (axiBI[iB TPETHOTO OCBITHHO-KBaI(IKAI[IHHOTO PIBHS
“noxtop ¢inocodii”’. TIporpama Kypcy OpieHTOBaHA Ha acIipaHTIB, SIKI CAMOCTIHHO a00 Tl KEPIBHUIITBOM
HAYKOBOTO KEpIBHMKA IUIAHYIOTh Ta 3IMCHIOIOTh HAYKOB1 JOCIIHKEHHS BIATOBIAHO 1O TUIAHIB HABYAHHS Y
acmipanTypi. Kypc po3po0rieHuii 3 opieHTaIli€ero SIK Ha acIlipaHTIB, SK1 CIICHIATI3YIOThCs y 0051acTi (Gi3MKH M’ SIKOT
pedoBuHH, 610(h13UKH, TaK 1 HA CITyXayiB, Ki CTICHIATI3YIOTHCS Y IHITUX HaMpsiMax (hi3UKA Ta aCTPOHOMIi.

Mera HaBuaabHoOi aucuumiainu. J[BA.12 «Monekymsipae MonentoBaHHsS y Olodizumi». €
(dhopmyBaHHS y MaliOyTHIX HAYKOBIIIB TEOPETUYHUX 3HAHB, MPAKTUYHUX YMIHb Ta HaBUKIB 3 MPHUHIIMIIIB,
METO/IIB Ta MO>KJIMBOCTEH MOJIEKYJISIPHOTO MOJEIOBAHHS, 10 JO3BOJISATH iM 3aCTOCOBYBATH Liel METOH Y
CBOIif HayKOBIil pOOOTI.

1. 3mict HaBuyaabHOi aucuumaiaM. TeopeTwuni Ta NpakTUYHI 3HaHHsA, HAOYTi IIPU BHBYEHHI
mucruiiiag JIBA.12 «MonekynspHe MOJISTIOBaHHs y 010 i3HIIi» Taf0Th MOTIMOICHE 03HAHOMIICHHS
3 po3auTaMu BI3UKH M’ SIKOT pedOBUHHM Ta 010()i3UKH, 1110 T03BOJISIE HABUNTH aCIiIPAHTIB MPAIFOBATH 32
BUKOPUCTAHHS METOJIB MOJIEKYJISIPHOTO MOJICTIOBAaHHS, IHTEPIPETYBATH OTPHUMAaHI pe3yNbTaTH,
BUKOPUCTOBYBATH OTPUMaHI Pe3yabTaTH Y X HAyKOBIi poOOTI.

IIpenmerom HaBuyaiabHOI aucuumiainm JIBA.12 «MounekynspHe MojentoBaHHS y Oiodizuii» €
rinoTe3u, TEOPETHYHI MOJIEN] Ta EKCIIEPUMEHTAaJIbHI pe3yNbTaTh y rany3i 010 i3uKkH, TOMIO.

OCHOBHUMH 3aBJaHHSAAMH HaBYaJAbHOI Aucuumiinu JIBA.12 «MonekynsipHe MOAETIOBaHHS Y
6ioi3ui» € 03HAOMUTH acmipaHTiB 3 Cy4YaCHUMHU METOJaMHU MOJIEKYJISPHOTO MOJETIOBAHHS Ta iX
MPAKTUYHUM 3aCTOCYBaHHAM; 3(popMyBaTH (Di3MUHE MUCIICHHSI y aCIIPAHTIB B MEKax MaTepiay, 1110 BUBYAEThCSL.
Jlucrurutiza roTye aclipaHTIB 10 CIIPUHMAaHHS MaTepiaty CHELKYpCiB, epeadaueH X MporpaMoro Crieliami3artii.

daxoBi NporpamMHi pe3y1bTaTH HaBYaHHS (BUMOTH 10 3HAHb TA BMiHb)
B pe3ynbTaTi BUBYEHHS HABYAIbHOI AUCHUILIIHY acHipaHT TOBUHEH
3naTm:
OCHOBHI TOHSATTA KypCy, BHKJIAJEHI Y Tporpami; pO3YMITH MNPUHIUNN MOJEKYISIPHOTO
MOJIETIOBAHHS, iX MOXKIIMBOCTI, 00JIACTh MPAKTUYHUX 3aCTOCYBaHb.
Ymiru:

3acTocyBaTu HaOyTi 3HAHHS Ha MPaKTHL



3aBAaHHAM HaBYAJAbHOI AucuUILTiHM (BianmoBigno no meperaiky OII) JIBA.12 «Mounekynsipae
MOJEIIOBaHHS y 010(i3uIli» HAOYTH KOMIIETEHTHOCTE:!

3araneni:  3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

daxosi: K1, PK2, ®K3, ®K9

[Iporpamui pesynpratu HaBuanHs [IPH2, TTPH3, T1PH4, IIPHS, I1PH6, ITPH7, ITPHS, T1PHO,
[TPH10, ITPH11, ITPH12, ITPH13, [TPH14.

3. TemaTnuHmii mian
(cTpyKTypa 3aIIKOBOTO KPEIHTY)
3 HaBYaIbHOI aucturniian JIBA.12 «MonekynsapHe MoienoBaHHs y 010]i3uii»
(2 xypc — 2 cemectp)

Jlekuii, | IIpaktuuni, | Camocriiina | Pazom,

No 3MmicT
rona. roJ. pobora, roj. roj.

1. |Jlexuis 1. Bceryn. OcHoBHI eTanu
PO3BUTKY MOJICKYJISIPHOTO
MozentoBaHHs. OCHOBHI MPUHLUIN Ta
TTOHSATTSI METOJTY.

2. | Jlexmii 2. Twunm Ta  pI3HOBHIU
MOJIEKYJISIPHOTO  MOJICITIOBAHHS,  iX
MMPOCTOPOBO-4aCOBI  OOMEKEHHsSI  Ta 3 3 7 13
obnacTi 3acTocyBaHHS /O  PI3HHUX
00’ €KTIB.

3. | Jekmis 3. Crenudika 0i0JIOTTIHUX
cUCTeM K (QI3UYHHUX 00’ €KTIB, lepapxis 3 0 8 11
yaciB y 010JIOTTYHUX CHCTEMAX.

4, |Jlexmii 4. OcHOBHI TPUHIUIN Ta
MOHATTS  KIIACUYHOI  MOJICKYISIPHOT
muHamiku.  [loHsATTS  iHTErparopa, 3 0 7 10
TepMOCTaTy, 0OapocTaTy, MepiOAUIHUX
IPaHUYHUX YMOB.

5. |Jlekmii 5 IlpuHummm CTBOpPEHHS Ta
BpPIBHOBAXCHHSI MOJICJIbHUX CHCTEM Y
BHUIAJKy OCHOBHUX THIIIB OIl0JOTTYHUX
MaKpOMOJIEKYJI.

6. | Jlekmii 6. Amnani3 TpPa€EKTOPIi
MOJIEKYJIIpHOI ~ JWHaMIKM  Ta  iX
Bi3yanmizanis. [Iporpamui maketu uist
MOJIEKYJISIpHOT rpadiku Ta peHIepIHTY.
7. |Jlekuis 7. Meroam TPUCKOPEHOTO
CEMILTIHTY Ta 0oOMeXeHHS
KOH(pirypariitHoro POCTOPY: 3 3 8 14
KOHCTPEMHTH, PECTPEHHTH, KOJEKTUBHI
KOOPJMHATH.

8. | Jlekuis 8. [IpuHiunu mapameTpusailii Ta
noOyn0BH CHJIOBUX [IOJIIB TS 3 0 8 11
MOJIEKYJISIPHOT IMHAMIKH.

9. | Jlekuiss 9. MonexkyaspHUN TOKIHT —
OCHOBHI IPUHIMIIH Ta PI3HOBUH.

10. | Jlexmii 10. Metomu iepapxiuHOoro Ta
riobpuaHoro MopemtoBanHs: QM/MM,
rpy0O3epHUCTI Mojiei,
MYJIbTHCKEHITIHT.

Bceboro 30 15 75 120




MeTtoanyHe 3a6e3ne4eHHs] HABYAJIbHOI AUCHMILIIHU 320€31e4yI0Th:

OTIOPHI KOHCHEKTH JIEKIIii, 610J1i0TedH] TOCIOHUKH 31 CIIMCKY PEKOMEHIOBAHO1 JITepaTypH, eIeKTPOHHI
MOCIOHMKH, MYJIbTUMENIHHI Tpe3eHTallil, Mil04i HOPMATHBHO-TIPABOBI 3aKOHOJAaBYi aKTH YKpaiHu,
JOBIIKOBO-1H(pOpMAITiitHI IHTEpHET-IKepera TOMIO.

4. 3MicT HABYAJIHLHOI JUCHMILTIHA
JABA.12 «MounekynsipHe MOJICIIOBaHHS y 610(i3u1Ii»

— Tema 1. Beryn. OcHOBHI eTanu po3BUTKY MOJIEKYJISIPHOTO MOJentoBaHHS. OCHOBHI MPUHIIMIIN Ta
MOHATTS] METOTY.
Jlirepatypa: 1-6

— Tema 2. Tunu Ta pi3HOBUAN MOJIEKYJISIPHOTO MOJIETIOBAaHHS, IX MPOCTOPOBO-YaCOB1 0OMEKEHHS Ta
0071acTi 3aCTOCYBAaHHS JI0 PI3HUX 00’ €KTIB.
Jlirepatypa: 1-6

— Tema 3. Cnenudika 010JI0TIYHUX CHCTEM SIK (I3UYHUX O0’€KTIB, lepapXis 4aciB y O10JIOTTYHUX
cucTemMax.
Jlirepatypa: 1-6

— Tema 4. OCHOBHI TNPHHIWIM Ta TMOHSTTA KIACHYHOI MOJIEKYSIpHOT AWHAMIKH. [loHSATTS
IHTEerpaTopa, TepMocTaTy, 6apocrary, NepioJUUHUX IPAHUYHUX YMOB.
Jlirepatypa: 1-6

— Tema 5. [IpuHINTN CTBOPEHHS Ta BPIBHOBKEHHS MOJISIIbHUX CHCTEM Y BHITAJIKy OCHOBHUX THITIB
010JIOTTYHUX MaKPOMOJICKYI.
Jliteparypa: 1-6

— Tema 6. Anani3z TpaekTopiii MOJEKYJISAPHOI JMHAMIKM Ta iX Bizyamizaiis. [Iporpamui maketu ajs
MOJIEKYJIIPHOT Tpadiku Ta PeHACPIHTY.
Jliteparypa: 1-6

— Tema 7. Metonu NPUCKOPEHOTO CEMILTIHTY Ta OOMEKEHHS KOHQITypamiifHOTO MpOCTOpYy:
KOHCTPEMHTH, peCTPEHHTH, KOJIEKTUBHI KOOPIUHATH.
Jliteparypa: 1-6

— Tema 8. [Ipunnunu napamerpu3saiii Ta 100yJ0BU CHIIOBUX IOJIIB U1 MOJIEKYIISIPHOT IUHAMIKH.
Jlirepatypa: 1-6

— Tema 9. MonekynsipHuid JOKIHT — OCHOBHI IPUHIIUIIU Ta PI3HOBUIH.
Jlirepatypa: 1-6

— Tema 10. Metoau iepapxigyHoro Ta ribpuanoro mozaemntoBants: QM/MM, rpy6o3epHuCTI MoJedi,
MYJIbTUCKEHITIHT.

Jlireparypa: 1-6



5. IlpakTH4Hi 3aHATTHA
3 HaBuaIbHOI ucturiian JIBA.12 «MonekynspHe MoIenoBaHHs y 610(hi3uIi»

[IpakTuyHe 3aKpilUIeHHS JEKIIMHOTO Marepiady Ta HAayKOBI JIOMOBiJI acmipaHTa MOB’s3aHI 3 TeMaMH
JIeKIIH.
6. CamocrTiiina po6ora
3 HaBuabHOI aucnurniian JIBA.12 «MonekynsapHe MoIenoBaHHs y 010 i3uIi»

Ne 3MICT caMOCTIHOT pOOOTH acIipaHTiB O6csr, Troaud
BuBuenHst Matepiary Jexiii 30

2. OmnpaifoBanHsl Marepialy, 0 BHHECEHHH Ha caMocCTiiiHe | 45
BHUBUYCHHS

¥Ycboro 3a HaBYAJIbHY IMCHHUILIIHY 75

7. MeToau BUKJIaJaHHSA
3 HaBYaIbHOI quctuiniia JIBA.12 «MonekynsapHe MoienoBaHHs y 010(hi3uIi»

VY mporieci BUKIagaHHS AUCITUIUTIHA BUKOPUCTOBYIOTHCS TaKl METOTH:
1) MmeTou opranizaiii Ta 311lCHEHHS HaBYAIBHO-TTI3HABAJILHOT MISUTHHOCTI (0ecia, JIEKITis; UTIoCTpallis;
nmabopaTtopHi poboTH, pedeparn; camocTiiHa poOdoTa CTYIEHTIB);
2) METo/1Y CTUMYIIIOBAHHS I MOTHBALlli HABYaJIbHO-TI3HABAIBHOI AISUIBHOCTI (HaBYaJIbH1 JUCKYCII,
MOYJIbHO-PEUTHHTOBA CUCTEMa 3HAHb ),
3) MEeTO I KOHTPOJIIO (CAMOKOHTPOJII0, B3AEMOKOHTPOJIIO), KOPEKIIii (CAaMOKOPEKIIii, B3aEMOKOPEKITIi) 3a
e(EeKTHBHICTIO HABYAJILHO-TI3HABAJIBHOT ISITEHOCTI.

8. PeiiTuHroBa cucteMa ONiHIOBAHHSA
3 HaB4YabHOT auctuiuiiau JIBA.12 «MounekymnsipHe MoeoBaHHs y 610} i3uIri»

OcHoBHUMH (hopMaMH OpraHizaiii KOHTPOJIO y IpoIeci BUBYCHHS CTYACHTAMH JaHOi TUCHIUIUTIHU €
IHAMBITyaJIbHA, TPynmoBa Ta (PpoHTalbHA IEpeBipka 3HaHb, BMIHb Ta HABUYOK CTYACHTIB (ycHa Ta
MUChbMOBA). PEHTHHT acripaHTa CKIaAa€ThCs 3 HACTYITHUX OTPUMAaHUX OaiB:

1. Excmpec-koHTpoJb — 20 6aiis.

2. InauBigyanbHi 3aHATTS Ta caMOCTiiiHa poboTta — 40 GaiB.

3. Ex3amen — 40 6Gauis.



HIkana BigmoBigHoOCTi OLIHOK

PeiiTunrosa PeiiTunr y

3HAYeHHH OLIHKHU

OIliHKA BigcoTkax, %

BigMinHO — BinMiHHMI piBeHb 3HAaHb (YMiHB) B MeXax
A 000B’SI3KOBOTO MaTepialy 3, MOKIMBUMHU HE3HACHUMH 90-100
HEJI0JIIKaMHU.

y:xe 100pe — TOCTAaTHHO BIUCOKHUI1 pIBEHb 3HAHD (YMIHb) B
B Mexax 000B’SI3KOBOTO MaTepiary 06e3 CyTTeBUX (TpyOHX) 82-89
IIOMUIJIOK.

Jodpe — noOpuii piBeHb 3HAHB (YMiHB) B MEXaX 000B’SI3KOBOTO

. . 75-81
Marepiany 3 He3HAYHOK KUIBKICTh IIOMMJIOK.

3a0BiIbHO — TIOCEpeIHI piBeHb 3HAHb (YMIHB) B MEXax
000B’A3KOBOT0 MaTepialy 13 3HAYHOIO KUTBKICTIO HEJIOJIKIB,
JOCTaTHIM JUIsl MOJJANIbIIOr0 HaBYaHHS abo  mpodeciitHoT
IISIIBHOCTI.

69-74

JlocTaTHBO - MIHIMAJIBHO MOKJIMBUI TOMYCTUMUI pIBEHb 3HAHb

. , . 60-100
(yMiHB) B MeXax 000B’sI3KOBOTO MaTepiaiy.

He3anoBuIbHO 3 MOKIIMBICTIO HIOBTOPHOTO CKJIAJaHHS —
HEe3aJI0BUIbHUN piBEHb 3HAHb (YMiHb) B MEKax 000B’I3KOBOTO
Marepiaiay 3 MOXJIMBICTIO TOBTOPHOTO MepecKiIalaHHs Mmicis
CaMOCTIITHOTO JOOTPAITIOBAHHSI.

FX 35-59

HesanoBinbHO 3 3 000B’3KOBUM MMOBTOPHUM BUBUEHHSM KYpPCYy —
F HU3bKUH piBEHb 3HaHb (YMIHb) B MexkaX 000B’SI3KOBOTO 1-34
MaTepiajy, 110 BUMarae MoBTOPHOTO BUBYEHHS MaTepialiB Kypcy.
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9. OpienToBHMI Nepeik ek3aMeHANIHHUX MUTAHb
3 HaB4YabHOT auctuiuiiau JIBA.12 «MounekymsipHe MoeIfOBaHHs Y 610} i3uIi»

Komu 1 51k 3°SIBUTIOCST MOJIEKYJISIPHE MOJICTTIOBaHHS?

Sxi iICHYIOTh PI3HOBUIM MOJICKYJISIPHOTO MoJIetoBaHHs? SIKi y HUX 9acoOBi Ta MPOCTOPOBI
oOMexeHHS?

B yomy crieniudika 610710TTYHUX CUCTEM SIK (DI3BUIHUX 00’ €KTIB?

SIka mpUHLIKIIOBA cXeMa KIaCUYHOT MOJIEKYISIPHOT JUHAMIKH ?

Sxi kBaHTOBI1 €(DeKTH HE BPAXOBYIOTHCS y KIIACHUHIA MOJICKYJISIpHIN TUHAMII?
[lo Take iHTerparop?

[Ilo Take TepMoCTaT 1 K1 BOHU OyBarOTh?

[Ilo Take GapocTar i siki BOHU OyBarOTh?

SIK BpaxoBYIOThCSI TPAaHUYHI YMOBH 1 sIKi 0OMEXeHHS 1€ Hakaaae?

SIK KOHTPOJTFOETHCS BPIBHOBKYBAHHS PI3HUX O10JIOTYHUX 00’ €KTIB?

SIkuMu IHCTpYMEHTaMHU MTPOBOJUTHCS aHali3 TpaekTopin MJ(?

SIKuMU IHCTpYMEHTaMHU MIPOBOIUTHCS Bi3yamizallis TpaekTopiit M/1?

o Take KOHCTPEHHTHU Ta PECTPEUHTH, sIKA MK HUMU PI3HUIIS?

JU1st 40ro HYKHH KOJICKTUBHI KOOPAMHATH MPHU CEMIUTIHTY 1 IKi BOHH OyBaIOTh?
SIK mpOBOAUTHCS MapaMeTpuU3allis CUIOBHUX MOJIB?

. ITo Take MOJEKYIIpHUNA JOKIHT?

. [SIK1 icTyrOTh PI3HOBUIM MOJIEKYJSIPHOTO JIOKIHTY?

. [llo Take metoau QM/MM 1 KO BOHH 3aCTOCOBYIOTHCS?

. o Take rpy603epHHUCTI MO 1 KOJIM BOHH 3aCTOCOBYIOTHCS ?

. [llo Take METOaM MYJIbTUCKEUIIIHTY 1 KOJIM BOHU 3aCTOCOBYIOTHCS ?




10.PexomenoBaHa Jiitepatypa:
3 HaBuaIbHOI aucturiiia JIBA.12 «MonekynspHe MoienoBaHHs y 010(hi3uIi»

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/ nmo Tyropianam Ha cauTi

https://www.gromacs.org

http://www.mdtutorials.com/gmx/
http://web.mst.edu/~vojtat/class_5403/MolecularDynamics.pdf



