Jlexnis Ne 1
Tema: Berynm no ¢isiosoriuno od6rpynroBanoro gapmakokinernunoro (Phisiologycally Based
Pharmacokinetic, PBPK) moaenoBanus

KomnierentHocCTI:

* iHmeepaIbHa KoMnemeHmHicmy. 3JaTHICTh PO3B’SA3yBaTH 3ajayi 1 mpobieMu OI0TEXHOJOTIH Ta
OloiHKeHepii, IO XapaKTepU3yHThCS KOMIUICKCHICTIOTA HEBH3HAYEHICTIO YMOB OlOTEXHOJOTIi Ta
OloimkeHepii, ado y mpolieci HaBYaHHsI, IO Mepeadadae 3acTOCYBaHHS TEOpil Ta METOJIIB 0i0TEXHOJIOTI]
Ta O101HXKEHEPII.

sazanvri komnemenmuocmi (3K):
3KO01. 3naTHicTh MPOBEACHHS JOCTIKEHb HA BIAMOBIAHOMY PiBHI.
3K02. 3natHicTh 10 MOMIyKY, OOpOOJIeHHS Ta aHai3y iHGOpMaIIii 3 pi3HUX JHKEPET.
3K 05. 3gaTHiCTh BUUTHUCS 1 OBOJIO/IIBATH CyYaCHUMH 3HAHHSIMHU.

cneyianvii (paxosi, npeomemui) komnemenmuocmi (PK):

@®KO02. 3natHicTh 3A1CHIOBATH MOIIYK HEO0OXiqHOI iH(opMarii B HAyKOBii 1 TeXHI4HIN JiTeparypi, 6a3ax
JIAHUX Ta IHIIUX JPKepesax.

@®KO03. 3nmarHicTh BigOMpaTH Ta aHAII3yBaTH PEJIEBAaHTHI JaHi, y TOMY YHCIi 3a JOTOMOTOI CyY9acCHHX
METO/IIB aHaJli3y JIaHUX 1 CMeliaTi30BaHOr0 IPOrpaMHOro 3a0e3MeUeHHSI.

@®KO06. 3parHicTh TUIAaHYBaTH 1 BHUKOHYBAaTH EKCIIEPHMEHTAJbHI POOOTH B Taimy3i OIOTEXHOJIOTII 3
BUKOPHUCTaHHSIM CY4YaCHUX OOJIaJHAHHA Ta METOIB, IHTEPIPETYBATH OTPHMAaHI JJaH1 HA OCHOBI CYKYITHOCTI
Cy4YacHUX 3HAHb Ta YSBJIEHb ITPO 00’ €KT 1 MPEAMET JTOCIiKEHHS, pOOUTH OOTPYHTOBaHI BUCHOBKH.

Meta: orpumaru BceOidHE pO3yMiHHS (i310JOTIYHO OOTPYHTOBAHOTO (hapMaKOKIHETHYHOTO
monentoBanHs (PBPK), iforo cTpykTypu, 3acToCyBaHHS Ta aKTYalIbHOCTI B Cy4acHii ¢apmarii.
O0sanHaHHs JeKLii: MylIbTUMe/lIiHa CUCTEMA, BIIIOBIAHE IPOTrPaMHE 3a0€311eUEHHS.
3aBaaHH# JIEKIii:
1.  OxapakrepusyBartu cydacHi ctparerii mono PBPK MoxentoBanus
2.  BusHauuTu OCHOBHI (pi310JI0T14HI Ta 610XIMIUHI MOKAa3HUKU
3. OOrpyHTyBaTH BaXKJIUBICTH IN SiliCO miaxoaiB B H0oCTiKEeHH] (DapMaKOKiHETHKH

IInan Ta opranizaniiina cTpykTypa Jekuii

Haspa erany | 3micT eramy OCBITHSI M€Ta eTaIy Yac, xB.
Berynna Po3kputrts akryampHOCcTi TeMu Ta | POpMyBaHHS MOTHBAII JI0
YyacTHHA O3HAOMJICHHS 3 TJIAHOM JIEKIIii BHUBUEHHS TE€MH, aKTHBAIIisd 5
Mi3HABAJIBHOT A1SUTHHOCTI XBUITIH
OcHoBHA Buxknan marepiany 3a uraHoM: OtpumaHHA 6a3oBo1
4YacTHUHA . CyuacHa  cTpareris  mojo | iHdopmallii Ta TEOPETUIHUX
PBPK mMopgemoBanHs 3HAHb 3 TEMH JEKIIT 75
. OcHOBHI  (i3ionoriyni  Ta *
010X1MIYHI TOKa3HUKH XBHIHH
. Baxmusicts in Silico miaxonis
B JTOCJIIJDKEHHI (papMaKOKIHETUKH
3akJaro4Ha BucHOBKM 32 TEMOTO JEKIIIT V3arajpbHeHHS BHKJIAAEHOIO 5
YacTHHA marepiany XBUJIMH
Biamosial Ha 3anuTaHHS Po3Burtok HaBUYOK 5
KPpUTHYHOTO  aHaji3y Ta | XBWIUH
3aCTOCYBAaHHSI TEOPETHUYHUX
3HAHb

* -nid uac ocHosHoi yacmunu nepeddayena nepepsa 10 xs.

PexoMennoBana jiteparypa:
ba3osa:



1. B.I1.Hapoxa, [.B.HixenkoBcbka,. HaBuanpauit mocionuk «Te3u ek 3 nucuriing «OcHOBU
bapmakokiHeTHYHOTO MozeatoBaHHs in Silico» 2024. ¢.4-14 http://ir.librarynmu.com/

2. Open Systems Pharmacology Suit Manual. ©2023 The Regents of the University of California.
Produced at the Lawrence Livermore National Laboratory (LLNL). p.1-14 https://docs.open-
systems-pharmacology.org/

3. Kuiniuna dapmakosnoris: HaBd. moci6. / M.B.XaittoBuy, I'.B.3aituenko, [.O.AdanacreBa 1a iH.; 32
pen. M.B.XaittoBuua Tta [.B.3aituenxko. — K.: BCB «Meguuuna», 2024. — 335c.
http://ir.librarynmu.com/

Jlooamkosa.

1. Schmidt, S., & Derendorf, H. (2014). Applied pharmacometrics. In Springer eBooks. Springer.
565p. https://doi.org/10.1007/978-1-4939-1304-6

2. United States National Library of Medicine (Hamionanpna 06i6mioreka CIHIA 3 menuium)
https://www.ncbi.nlm.nih.gov/

Indopmauniiini pecypeu

1.  JlepxaBHuii peectp Jikapchbkux 3aco0is http://www.drlz.com.ua/

2.  baza manmx nikapchkux 3aco0iB Anb0epTcbkoro yHiBepceuteTy https://go.drugbank.com/

3. U.S. Food and Drug Administration (YmpaBmiHHs 3 mpomoBoibcTBa 1 MenukameHtiB CIIIA)
https://www.fda.gov/

4.  European Medicines Agency — European Union (€Bporieiicbke areHTCTBO 3 JIIKAPChbKUX 3aC00iB)
https://www.ema.europa.eu/en/homepage

5. International Society of Pharmacometrics, ISOP (MixnapogHe ¢apMakoMeTpHUHE TOBAPHCTBO)
https://www.isop.org/home

6. British Pharmacological Society, BPS (Bpuranceke (apmakosioriyHe TOBapHCTBO)

https://www.bps.ac.uk/

IInTannsa A9 caMOMiATOTOBKH 0 JIEKIIii .

1.

Onuniite yoTHpU OCHOBHI nporiecu papmakokineTuku (ADME: aGcop6uisi, po3noais, MeTadoi3M i
BHUBEICHHS)?

2. Sk BU3HA4Ya€THCs O10OCTYIHICTS 1 sIKi (PAKTOPH MOXKYThH Ha HEl BIUIMHYTHU?
3.
4. Sk ximipeHc Ta Tepioj HAMIBBUBEACHHS BIUIMBAIOTh Ha JI0O3yBaHHS Iperapary Ta PpPIBHOBAXKHY

Ske 3HaueHHs Mae o6car posnoauty (Vd) y papmakokineTHii?

KOHIIEHTpaIif0?

VY yomy pi3HHUIS MK KOMIIAPTMEHTHUMH Ta (P1310JI0TTYHO OOIPYHTOBAHMMHU (papMaKOKIHETUUHUMU
monensimu (PBPK)?

Ski xko4oB1 BXiAHI MapamMeTpu Ta YoMy HeoOximHi s moaemtoBanHs PBPK (Hampukian, 06’emu
OpraHiB, IBUKICTh KPOBOTOKY, IPOHUKHICTH TOLIO)?

Ax monemtoBanHsa PBPK moxe OyTu BUKOpHUCTaHEe AJi MPOTHO3YBAaHHS B3a€MOJIl MK JIKAPCHbKUMU
3acobamu?

MeTtoanyHa po3podka ckjaageHa NMpodecopkoro 3aKiagy BHUINOI OCBITH Kadeapu Ximii JiKiB Ta

JiKkapchKoi Tokcukosorii HixkenkoBcbkaoro 1.B.


http://ir.librarynmu.com/
https://docs.open-systems-pharmacology.org/
https://docs.open-systems-pharmacology.org/
http://ir.librarynmu.com/
https://doi.org/10.1007/978-1-4939-1304-6
https://www.ncbi.nlm.nih.gov/
http://www.drlz.com.ua/
https://go.drugbank.com/
https://www.fda.gov/
https://www.ema.europa.eu/en/homepage
https://www.isop.org/home
https://www.bps.ac.uk/

Jexuisa Ne 2
Tema: MaTeMaTH4Hi 0CHOBH ()apMaKOKiHETHYHOT0 Moel0BanHA in Silico

KomnereHTHOCTI:

* [HmezparbHa KomMnemeHmMHicmsy. 3MATHICTh PO3B’A3yBAaTH 3ajadvi 1 mpoOseMu O10TEXHOJIOTIH Ta
OioiHKeHepii, MO XapaKTepU3YIOThCS KOMILUICKCHICTIOTa HEBU3HAUEHICTIO yMOB Oi0TexXHOJOrIl Ta
OioimkeHepii, abo y mpolieci HaB4aHHS, 110 Tependadyae 3aCTOCYBaHHS Teopli Ta METOMIB O10TEXHOJIOT1T
Ta O6101HXKeHepii.

sazanvri komnemenmuocmi (3K):
3KO01. 3maTHicTh TPOBENCHHS JOCIIKEHb Ha BIAMOBITHOMY PiBHI.
3K02. 3atHicTh 10 MONIyKYy, 00pOOIeHHS Ta aHami3y iHdopMallii 3 pi3HUX JHKEped.
3K 05. 3naTHiCTh BYUTHUCS 1 OBOJIOIIBATH CyYaCHUMHU 3HAHHSIMH.

cneyianvHi (paxosi, npeomemni) komnemenmuocmi (PK):
®KO02. 3gatHicTh 311ACHIOBATH MOIIYK HEOOX1AHOI iHPOpMallii B HAYKOBiH 1 TeXHIUHIN JiTepaTypi, 6azax
JaHWX Ta IHIIMX JHKEperax.

O®KO03. 3garHicTh BiAOMpaTH Ta aHANi3yBaTH PEJIEBAHTHI JIaHl, Y TOMY YHCIi 32 JOMOMOTOK Cy4acHUX
METOIIB aHAJTI3Y IaHUX 1 CTEIiali30BaHOT0 IPOTPaAMHOT0 3a0e3MeUCHHSI.

@®KO06. 3parHicTh IUIAaHYBaTH 1 BHUKOHYBaTH EKCIIEPUMEHTaJIbHI POOOTH B raiay3i OlOTEXHOJIOTIT 3
BUKOPHUCTAHHIM Cy4acHUX OOJaJHAHHS Ta METOMIB, IHTEPIPETYBaTH OTPHMaHi J1aHi Ha OCHOBI CYKYITHOCTI
Cy4acHHX 3HaHb Ta yABIIEHb MPO 00’ €KT 1 MPeAMET JOCHTIKEHHS, POOUTH OOIPYHTOBaH1 BUCHOBKH.

Meta: oTpuMaHHS 3HaHb PO MaTeMaTH4HI NMPUHLUOMN Ta PIBHAHHSA, IO JIeXKaTb B OCHOBI Mojelei
¢izionoriyno o0rpyHTOBaHOTO (hapmakokineTuuHoro monemoBanus (PBPK).
OO0sanHaHHs JeKlii: MyTbTHUMe/IiiHa CUCTeMAa, BiIMOBIAHE IPOrpaMHe 3a0€3MeUCHHS.
3aBaHHA JIeKLii:
Busnauntu audepeHuianbHi piBHSIHHSA, 0 «KEPYIOTh» (papMaKOKiHETHKOIO
HaBectn koMmapTMEeHTHI MOZIETIi Ta 3aCTOCYBaHHS 11010 KOHKPETHOTO OpTaHy
3. IIponemoHCTpyBaTH MOJENOBaHHS aOcopOuii, po3moairy, MeTaboi3My Ta BHUBEIEHHS JIIKIB
(ADME)
4. Osnaifomutuck 3 mporpamMHumMu 3acobamu 1151 PBPK monentoBanHs

N

IInan Ta opranizaniiiHa CTPyKTypa JeKuil

Haspa erany | 3micT eramy OcBiTHS MeTa eTany Yac, xB.
Berynna Poskputtss akTyampHOCTI TeMu Ta | DOpMYyBaHHS MOTHBAII] 10
YyacTHHA O3HAMOMIICHHS 3 IUIAHOM JICKITi1 BUBUCHHS TEMH, aKTHBAIis 5
Mi3HABAJIBHOI JiSJIBHOCTI XBUJIMH
OcHoBHa Buknan matepiany 3a rmiaHoMm: OTpruMaHHs 6a30Boi
YacTHHA e JludepenmianbHi piBHAHHA, IO | IHPOpPMAILil Ta TEOPETUYHUX
«KEePYIOTh» (PapMaKOKiHETUKOIO 3HaHb 3 TEMU JICKITii
o KommapTMeHTHi Mozenl Ta
3aCTOCYBAaHHS MO0 KOHKPETHOTO 75
opraH
o NI[)OILCJ}IIIOBELHHH abcopOrrii, XBHJMH™
pOo3MoiTy, MeTabonizMy  Ta
BuBeneHHs JiKiB (ADME)
e Ilporpamnui 3acobum mmas PBPK
MOJICITFOBAHHS
3aka09Ha BucHOBKH 3a TEMOTO JIEKIIT V3arajpbHeHHS BUKJIAAEHOIO 5
4YacTHUHA MaTepiany XBHJINH
Biamosiai Ha 3anmuTaHHEA Po3Burok HaBUYO0K 5
KPUTUYHOTO  aHaji3y Ta | XBHIUH
3aCTOCYBaHHS TEOPETHYHHX
3HAHb




* -nio yac ochoeHoi yacmunu nepeobauena nepepea 10 xs.

PexomenngoBana Jiteparypa:
ba3zoBa:

1.

B.I1.Hapoxa, 1.B.Hi>xkenkoBchka,. HaBuansHuii mocionuk «Te3u nexuiii 3 qucuummiian «OCHOBH
bapmakokiHeTHUHOTO MozearoBanHs in silico» 2024. ¢.15-35 http://ir.librarynmu.com/

2. Open Systems Pharmacology Suit Manual. ©2023 The Regents of the University of California.
Produced at the Lawrence Livermore National Laboratory (LLNL). p.15-21 https://docs.open-
systems-pharmacology.org/

3. Kuiniuna ¢gapmaxostoris: HaBd. moci6. / M.B.Xaitosuy, I'.B.3aliuenko, [.O.AdanacbeBa 1a iH.; 3a
pen. M.B.XaiitoBuua Tta [.B.3aituenko. — K.: BCB «Megumuna», 2024. — 335c.
http://ir.librarynmu.com/

Ilooamxosa:

3. Schmidt, S., & Derendorf, H. (2014). Applied pharmacometrics. In Springer eBooks. Springer.
565p. https://doi.org/10.1007/978-1-4939-1304-6

4. United States National Library of Medicine (Hamionansha 6i0mioreka CIIA 3 MeaumuHm)
https://www.ncbi.nlm.nih.gov/

Indopmauniiini pecypeu

1.  JlepxaBHuii peectp Jikapchkux 3aco0is http://www.drlz.com.ua/

2.  baza manmx nikapchkux 3aco0iB AnbOepTcbkoro yHiBepeutety https://go.drugbank.com/

3. U.S. Food and Drug Administration (YnoparmiHHs 3 npogoBosibcTBa 1 meaukameHtiB CIIA)
https://www.fda.gov/

4.  European Medicines Agency — European Union (€Bporieiicbke areHTCTBO 3 JIIKAPChKUX 3aC00iB)
https://www.ema.europa.eu/en/homepage

5. International Society of Pharmacometrics, ISOP (MixHnaponHe ¢gpapmMakoMeTpuuHe TOBAapPHUCTBO)
https://www.isop.org/home

6. British Pharmacological Society, BPS (Bbpuranceke (dapmakosoriune TOBapUCTBO)

https://www.bps.ac.uk/

IInTannsa A9 caMOMiATOTOBKH 0 JICKITii:
[Ilo Take 3BuuaiiHe audepeHuiaabHe piBHAHHS (3/IP) 1 K BOHO BUKOPHUCTOBYETHCS ISl OIUCY

1.

ourw

JUHAMIYHHUX cUcTeM?
Ax abcopOuis, po3noails, MeTadoi3M Ta BUBEACHHS JiKapchbkux 3aco0iB (ADME) maremaTtnuHo

npescTaBieHi y papMakOKIHETUYHUX MOJIEISIX?
[Ilo Take piBHAHHS OalaHCy Mac 1 YOMY BOHO BaXkJIuBe Iipu MojentoBanHi PBPK?

SIK KiIipeHc JiKapchKOro 3aco0y MnpeicTaBieHui y papMakoKiHETUYHOMY PiBHSIHHI?

[ITo Take MaTemMaTHuHE MPEACTABICHHS B KOMITApTMEHTI B Mojieni PBPK?

SIKi moImMpeHi YUCeNTbHI METOAM PpO3B'I3yBaHHA AU(EpEeHLIaNbHUX PIBHAHB (HANpPHUKIA[, METOJ]
Eitnepa, Pynre-Kyrra)?
Sk xineTuka pepMeHTiB Ta MeTabomi3M BKItoueH1 B Mozeni PBPK nis kiipency mnikis?

MeTtoanyHa po3podka CKjIageHa [OLEHTOM 3aKiajy BHIIOi OCBITH Kadeapu Ximil JKiB Ta

JikapcbKkoi Tokcukoorii Hapoxoro B.I1.


http://ir.librarynmu.com/
https://docs.open-systems-pharmacology.org/
https://docs.open-systems-pharmacology.org/
http://ir.librarynmu.com/
https://doi.org/10.1007/978-1-4939-1304-6
https://www.ncbi.nlm.nih.gov/
http://www.drlz.com.ua/
https://go.drugbank.com/
https://www.fda.gov/
https://www.ema.europa.eu/en/homepage
https://www.isop.org/home
https://www.bps.ac.uk/

N

Jexuisa Ne 3
Tema: Ilapamerpusanisa moaeseit PBPK: nikepesa nannx ta anamiz 4yTJInBOCTI

KomnereHTHOCTI:

* [HmezparbHa KomMnemeHmMHicmsy. 3MATHICTh PO3B’A3yBAaTH 3ajadvi 1 mpoOseMu O10TEXHOJIOTIH Ta
OioiHKeHepii, MO XapaKTepU3YIOThCS KOMILUICKCHICTIOTa HEBU3HAUEHICTIO yMOB Oi0TexXHOJOrIl Ta
OioimkeHepii, abo y mpolieci HaB4aHHS, 110 Tependadyae 3aCTOCYBaHHS Teopli Ta METOMIB O10TEXHOJIOT1T
Ta O6101HXKeHepii.

sazanvri komnemenmuocmi (3K):
3KO01. 3maTHicTh TPOBENCHHS JOCIIKEHb Ha BIAMOBITHOMY PiBHI.
3K02. 3atHicTh 10 MONIyKYy, 00pOOIeHHS Ta aHami3y iHdopMallii 3 pi3HUX JHKEped.
3K 05. 3naTHiCTh BYUTHUCS 1 OBOJIOIIBATH CyYaCHUMHU 3HAHHSIMH.

cneyianvHi (paxosi, npeomemni) komnemenmuocmi (PK):
®KO02. 3gatHicTh 311ACHIOBATH MOIIYK HEOOX1AHOI iHPOpMallii B HAYKOBiH 1 TeXHIUHIN JiTepaTypi, 6azax
JaHWX Ta IHIIMX JHKEperax.

O®KO03. 3garHicTh BiAOMpaTH Ta aHANi3yBaTH PEJIEBAHTHI JIaHl, Y TOMY YHCIi 32 JOMOMOTOK Cy4acHUX
METOIIB aHAJTI3Y IaHUX 1 CTEIiali30BaHOT0 IPOTPaAMHOT0 3a0e3MeUCHHSI.

@®KO06. 3parHicTh IUIAaHYBaTH 1 BHUKOHYBaTH EKCIIEPUMEHTaJIbHI POOOTH B raiay3i OlOTEXHOJIOTIT 3
BUKOPHUCTAHHIM Cy4acHUX OOJaJHAHHS Ta METOMIB, IHTEPIPETYBaTH OTPHMaHi J1aHi Ha OCHOBI CYKYITHOCTI
Cy4acHHX 3HaHb Ta yABIIEHb MPO 00’ €KT 1 MPeAMET JOCHTIKEHHS, POOUTH OOIPYHTOBaH1 BUCHOBKH.

Mera: orpumatu BceOiuHe po3yMiHHS mporecy mnapamerpu3aunii Mmopaeneii PBPK,
30CepeKYIOUNCh Ha TOMY, SIK 30MpaTd, MEepeBipATH Ta BUKOPHCTOBYBATH pPi3HI JUKepena TaHHX, a
TaKOXX SIK 3aCTOCOBYBaTH aHAJIi3 YYTJMBOCTI Ui YTOYHEHHS MoOJeNiell Ta OLIHKU Ba)KIMBOCTI
napamMmeTpis.

O0nagHaHHA JeKuii: MyIbTUMeniHA cCUCTeMa, BIAMOBIHE IPOrpaMHe 3a0€3MeUeHHS.

3aBaHHA JIeKLii:

Busnauutu ¢izionoriyni napamerpu (00'eMH opraHiB, IIBUAKICTh KPOBOTOKY Ta iH.) Ta mapamMeTpH,
cnenudiyHi Ay XiIMIYHOI OyAOBHM CHNONYKH (PO3YMHHICTH, IPOHUKHICTb, CIIOPIAHEHICTh [0
3B'SI3yBaHHA Ta 1H.)

O3HalloMUTHCDH 3 aHAJII30M YYTJIMBOCTI Ta HeBU3HaYeHocTI napamerpiB PBPK

OxapakTepu3yBaTu CTpaTerii anpoKcuMallii mapaMeTpiB Ta ONTUMI3alii Mojeni

IInan Ta opranizaniiiHa CTPyKTypa JeKuil

Haspa erany | 3micT eramy OcBiTHS MeTa eTany Yac, xB.
Berynna Poskputtss akTyampHOCTI TeMu Ta | @OpMYyBaHHS MOTHBAII 10
YyacTHHA 03HaHOMIIEHHS 3 TUIAHOM JEKIIiT BUBYEHHS TEMH, aKTHBAIlis 5
Mi3HABALHOI TISITbHOCTI XBIJIMH
OcHoBHa Buknan matepiany 3a rmiaHoMm: OTpruMaHHs 6a30Boi
YacTHHA e ®izionoriyHi mapamerpu (00'emu | iHPOpMaIl Ta TEOPETUYHUX
OpraHiB, IMBHUJKICTh KPOBOTOKY Ta | 3HAHb 3 TEMH JIEKIIil
1H.)
o [Ilapamerpu, cneuudiuni s
XIMIYHOT OynoBu CIOJIYKH 75
O34YHHHICTb, MPOHUKHICTb,
E:I;Iopiz[HeHiCTb hice} 3B'$E’>YB3HH5[ Ta XBIIHH™
1H.)
e Amnanis YyTIUBOCTI Ta
HEBU3HAYEHOCTI TapaMeTpiB
e Crparerii arpokcuMartii
rapaMmeTpiB Ta onTUMi3allii Moaeni
3aka09Ha BucHOBKH 3a TEMOTO JIEKIIT V3arajpbHeHHS BUKJIAAEHOIO 5
JacTHHA MaTepiany XBUIHH




Biamosiai Ha 3anmuTaHHEA Po3Burok HaBUYOK 5
KPUTUYHOTO  aHaNi3y Ta | XBHJIUH
3aCTOCYBAaHHS TCOPETHUHUX
3HaHb

* -nio yac ochoeHoi yacmunu nepeobauena nepepea 10 xs.

PexomenngoBana Jiteparypa:
ba3oBa:

1. B.Il.Hapoxa, [.B.HixxenkoBcbka,. HaBuanpauii mocionuk «Te3u yiekiii 3 nuciuriiing «OcHOBU
bapmakokiHeTHUHOTO MozearoBanHs in silico» 2024. ¢.36-47 http://ir.librarynmu.com/

2. Open Systems Pharmacology Suit Manual. ©2023 The Regents of the University of California.
Produced at the Lawrence Livermore National Laboratory (LLNL). p.23-46; 82-113
https://docs.open-systems-pharmacology.org/

3. Kuiniuna papmakosorist: HaBd. moci6. / M.B. XaittoBuy, I'.B.3aituenko, [.O.AdanacreBa 1a iH.; 32
pen. M.B.XaittoBuua Ta [I.B.3aituenxko. — K.: BCB «Meguuuna», 2024. — 335c.
http://ir.librarynmu.com/

Jlooamxkosa.

5. Schmidt, S., & Derendorf, H. (2014). Applied pharmacometrics. In Springer eBooks. Springer.
565p. https://doi.org/10.1007/978-1-4939-1304-6

6. United States National Library of Medicine (Hamionansna 6i6mioreka CIIA 3 meauiiumm)
https://www.ncbi.nlm.nih.gov/

Indopmaniiini pecypcu

1.  JlepxaBHwuii peectp Jikapchkux 3aco6is http://www.drlz.com.ua/

2.  baza manux nikapchKux 3aco0iB Ans0epTcbkoro yHiBepeuteTy https://go.drugbank.com/

3. U.S. Food and Drug Administration (YnpaBmiHHA 3 HpoaoBoibcTBa 1 MenukameHTiB CIIIA)
https://www.fda.gov/

4.  European Medicines Agency — European Union (€Bpormeiicbke areHTCTBO 3 JiKapChKUX 3ac00iB)
https://www.ema.europa.eu/en/homepage

5.  International Society of Pharmacometrics, ISOP (Mixnaponne ¢gpapmMakoMeTpuuHe TOBAPHUCTBO)
https://www.isop.org/home

6. British Pharmacological Society, BPS (Bbpurancbke QapMakosoriuie TOBapUCTBO)

https://www.bps.ac.uk/

IIuranua njas CaMOl'[i)Il"OTOBKI/I a0 .]'[eKlIi.l.:

1.
2.
3.

o ks

1o Take mapameTrpu3anis B kKoHTekcTi Mojeneit PBPK i yomy BoHa BaxuBa?

Sxki kirouoBi ¢izionoriuni napamerpu B mozaeni PBPK?

SIkuM 4YMHOM BH3Ha4alOTbcs coenudiuHi A8 JiKapcbkoro 3aco0y mapaMeTpu (HampHKiIaj,
Koe(iIieHTH pO3MOIiTy, CIOPITHEHICTh JI0 3B'sI3yBaHHA Ta iH.) Ayia Mojeneit PBPK?

[Ilo Take amoMeTprUYHE MAcCIITa0yBaHHS 1 IK BOHO 3aCTOCOBY€EThCA 10 Mojeneit PBPK?

SAxi mepeBarm Ta OOMEXKEHHS BHKOPUCTaHHS JITepaTypHMX JaHUX Yy TIOPIBHAHHI 3
eKCIepUMEHTaIbHUMU TaHUMH U1 apamerpu3aiiii PBPK?

SIKi iCHYIOTH 3arajbHOAOCTYIHI 0a3u gaHux abo pecypcu Ajsi OTpUMaHHA (i3i0JOTIYHHUX Ta
(bapmakokiHeTHYHUX JaHuX (Harnpukiaa, Physiome Project, PubMed, DrugBank)?

[Io Take aHaii3 YYTIAMBOCTI 1 YOMY BiH BaXXJIUBUI 1pu MojemoBanHi PBPK?

MeTtoanyHa po3podka CKJIageHa [OLEHTOM 3aKiajy BHIIOi OCBITH Kadeapu Ximil JiKiB Ta

Jikapcbkoi Tokcukosorii MarekeBuy K.B.


http://ir.librarynmu.com/
https://docs.open-systems-pharmacology.org/
http://ir.librarynmu.com/
https://doi.org/10.1007/978-1-4939-1304-6
https://www.ncbi.nlm.nih.gov/
http://www.drlz.com.ua/
https://go.drugbank.com/
https://www.fda.gov/
https://www.ema.europa.eu/en/homepage
https://www.isop.org/home
https://www.bps.ac.uk/

Jexuisa Ne 4
Tema: 3acrocyBanns mogeaedi PBPK y po3po0ui Jjikapcbkmx 3aco0iB Ta TOKCHKOJIOTiYHHMX
JMOCTIIKEHHAX

KomnierentHocCTI:

* iHmeepaIbHa KoMnemeHmHicmy. 3JaTHICTh PO3B’SA3yBaTH 3ajayi 1 mpobieMu OI0TEXHOJOTIH Ta
OloiHKeHepii, IO XapaKTepU3yHThCS KOMIUICKCHICTIOTA HEBH3HAYEHICTIO YMOB OlOTEXHOJOTIi Ta
OloimkeHepii, ado y mpolieci HaBYaHHsI, IO Mepeadadae 3acTOCYBaHHS TEOpil Ta METOJIIB 0i0TEXHOJIOTI]
Ta O101HXKEHEPII.

sazanvri komnemenmuocmi (3K):
3KO01. 3naTHicTh MPOBEACHHS JOCTIKEHb HA BIAMOBIAHOMY PiBHI.
3K02. 3natHicTh 10 MOMIyKY, OOpOOJIeHHS Ta aHai3y iHGOpMaIIii 3 pi3HUX JHKEPET.
3K 05. 3gaTHiCTh BUUTHUCS 1 OBOJIOJIIBATH CyYaCHUMH 3HAHHIMU.

cneyianvii (paxosi, npeomemui) komnemenmuocmi (PK):

@®KO02. 3natHicTh 3A1CHIOBATH MOIIYK HEO0OXiqHOI iH(opMarii B HAyKOBii 1 TeXHI4HIN JiTeparypi, 6a3ax
JIAHUX Ta IHIIUX JPKepesax.

@®KO03. 3nmarHicTh BigOMpaTH Ta aHAII3yBaTH PEJIEBAaHTHI JaHi, y TOMY YHCIi 3a JOTOMOTOI CyY9acCHHX
METO/IIB aHaJli3y JIaHUX 1 CMeliaTi30BaHOr0 IPOrpaMHOro 3a0e3MeUeHHSI.

@®KO06. 3parHicTh TUIAaHYBaTH 1 BHUKOHYBAaTH EKCIIEPHMEHTAJbHI POOOTH B Taimy3i OIOTEXHOJIOTII 3
BUKOPHUCTaHHSIM CY4YaCHUX OOJIaJHAHHA Ta METOIB, IHTEPIPETYBATH OTPHMAaHI JJaH1 HA OCHOBI CYKYITHOCTI
Cy4YacHUX 3HAHb Ta YSBJIEHb ITPO 00’ €KT 1 MPEAMET JTOCIiKEHHS, pOOUTH OOTPYHTOBaHI BUCHOBKH.

Meta: mpoutrocTpyBaTH, SK (izionoriuHo oOrpyHToBaHi (apmakokineTnuHi mozaeni (PBPK)
BUKOPHCTOBYIOTBCS K MOTY)KHI IHCTPYMEHTH Ha PI3HUX €Tarax po3poOKH JiKapchbKux 3aco0iB Ta AJis
OPUMHATTS PETYIATOPHUX PILIEHb Ta TOKCUKOJIOTTYHUX OI[IHOK.

O0nagHaHHA JeKuii: MyIbTUMeniHA cCUCTeMa, BIAMOBIHE IPOrpaMHe 3a0€3MeUeHHS.

3aBaaHHA JEKII:

1.  OxapakTepu3yBaTu IPOrHO3YBaHHA (hapMaKOKIHETHUKH JIFOJUHU HA OCHOBI IaHUX HA TBapHHAX
2.  O3HallOMHUTHCH 3 MOJICITIOBAHHSIM JIIKAPCHKOI B3aEMOIii Ta MeTab0IIi3My
3. Hasectu npuxuazi 3acrocyBanast PBPK B ocoGnuBux nomynsmisx
4.  Hasectu npukiaau 3as8ku Ha ocHOBI PBPK 10 perynstopHux opraHis
IInan Ta opranizaniiina cTpykTypa Jekuii
Ha3pa etany | 3micT eramy OCBITHSI M€Ta eTaIy Yac, xB.
Berynna Po3kputts akryanmpHOCcTi TeMu Ta | POpMyBaHHS MOTHBAII JI0
YyacTHHA O3HAWOMJIICHHSI 3 TUTAHOM JIEKIIi1 BUBUEHHS TE€MH, aKTHBAIIisd 5
MMi3HaBaJbHOI IISJIBHOCTI XBUJIMH
OcHoBHa Buxknan marepiany 3a uraHoM: OtpumaHHs 6a3oBo1
4YacTHUHA e IIporno3yBanHus iH(pOopMaIlii Ta TEOPETUIHUX
(hapMaKkOKIHETUKH  JIIOJMHU  Ha | 3HaHb 3 TEMU JICKITI{
OCHOBI JaHMX Ha TBapUHAX
e MonemroBaHHA JKapChKOT
B3a€MO/IiT Ta MeTaboIi3My
e 3acTocyBaHHS B 0COOTMBUX
TOMYJISIIISX (Hanpuxnan, 75
memiaTpis, — repiarpis,  BariTHI XBUJIUH™
JKIHKH )
e PerynaropHi 3asBKM Ta MOJaHHS
70 TaKWUX PETYIATOPHHUX OpPTaHiB,
SK YTIpaBIiHHS 3 TPOIOBOJLCTBA 1
meaukamenTis CIIA (FDA, Food
and Drug administration) Ta
€Bponeiicbke areHTCTBO 3




JKapChKUX 3aco0iB (EMA,
European Medicines Agencies)

3aKJIoYHa BucHOBKH 3a TEMOIO JIEKIIIT VY3aranbHeHHS BUKIIAIEHOTO 5
YJacTHHA Marepiany XBWINH
Biamosiai Ha 3anmuTaHHg Po3Burtok HAaBUYO0K 5

KPUTUYHOTO  aHaji3y Ta | XBHJIUH
3aCTOCYBAaHHSI TEOPETHYHUX
3HAHb

* -nio yac ochoeHoi yacmunu nepeobauena nepepsa 10 xs.

PexomengoBaHna Jiteparypa:
ba3osa:

1. B.I1.Hapoxa, I.B.HixenkoBcbka,. HaBuanpauii nocionuk «Te3u ek 3 muctuuriing «OCHOBU
bapmakokiHeTHuHOTO MozeaoBanHs in silico» 2024. ¢.48-62 http://ir.librarynmu.com/

2. Open Systems Pharmacology Suit Manual. ©2023 The Regents of the University of California.
Produced at the Lawrence Livermore National Laboratory (LLNL). p.147-170 https://docs.open-
systems-pharmacology.org/

3. Kuiniuna papmakosoris: HaBd. moci6. / M.B. XaittoBuy, I'.B.3aituenko, [.O.AdanacreBa 1a iH.; 32
pen. M.B.XaittoBuua Ta [I.B.3aituenxko. — K.: BCB «Meguuuna», 2024. — 335c.
http://ir.librarynmu.com/

Jlooamxkosa.
7. Schmidt, S., & Derendorf, H. (2014). Applied pharmacometrics. In Springer eBooks. Springer.
565p. https://doi.org/10.1007/978-1-4939-1304-6
8. United States National Library of Medicine (Hamionansna 6i6mioreka CIIA 3 memuiusm)
https://www.ncbi.nlm.nih.gov/

Indopmaniiini pecypcu

1.  JlepxaBHwuii peectp Jikapchkux 3aco6is http://www.drlz.com.ua/

2.  baza manux nikapchKux 3aco0iB Ans0epTcbkoro yHiBepeuteTy https://go.drugbank.com/

3. U.S. Food and Drug Administration (Ympasmiaas 3 npomoBoibcTBa i MeaukameHTiB CIIIA)
https://www.fda.gov/

4.  European Medicines Agency — European Union (€Bporeiicbke areHTCTBO 3 JIIKAPChKUX 3aC00iB)
https://www.ema.europa.eu/en/homepage

5. International Society of Pharmacometrics, [ISOP (Mixnaponne ¢dpapMakoMeTpuuHE TOBAPHUCTBO)
https://www.isop.org/home

6. British Pharmacological Society, BPS (bpuranceke (apmakonoriune TOBApUCTBO)
https://www.bps.ac.uk/

I[IuTanHs 1151 caMONiATOTOBKH /10 JIEKILii:

1. Ilo Take moneni PBPK i1 uuM BOHM BiAPI3HSIOTHCS BiJ TPaAUIIHHUX (apMaKOKIHETHUHUX MOJENeit
pH po3pooi1Ii JTiKapChbKUX 3ac001B?

2. SIxki ocHoBHI mepeBarn Moaeineir PBPK mnpu po3poOui mikapchkux 3aco0iB y MOPIBHSAHHI 3
eMITIpUYHUMHU METOIaMu?

3. Sx mozxeni PBPK BUKOpPHCTOBYIOTBCS AJIsi MPOTHO3YBaHHs a0OCcopOIii, po3moaiy, MeTabomismMy Ta
BuBeieHHS JiKiB (ADME) y pi3HuX momynsmisx?

4. Sk moneni PBPK MoxyTb OyTH BUKOPUCTaHI JUIsl MPOrHO3YBaHHs 103 «Brepiie Ha oaax» (FIH) mig
yac KJIHIYHUX BUTIPOOYBaHb HA paHHIX CTamisx?

5. Sk mozgeni PBPK 3acTocoByroThCs 1Uisl OLIHKM B3a€MOJII1 MiX Jlikapchbkumu 3acobamu (DDI)?


http://ir.librarynmu.com/
https://docs.open-systems-pharmacology.org/
https://docs.open-systems-pharmacology.org/
http://ir.librarynmu.com/
https://doi.org/10.1007/978-1-4939-1304-6
https://www.ncbi.nlm.nih.gov/
http://www.drlz.com.ua/
https://go.drugbank.com/
https://www.fda.gov/
https://www.ema.europa.eu/en/homepage
https://www.isop.org/home
https://www.bps.ac.uk/

6. Sxum ynHOM Moneni PBPK moxyTe OyTu BHKOpHCTaHI JJIs MPOTHO3YBAHHS MOBEAIHKU JIIKAPChKHUX
3ac00iB y OCOONMBHX MOMyJALIAX (HANpHUKIAA, y TMemiaTpii, repiarpii, BariTHUX XiHKax abo
Malie€HTax 3 MeYiHKOBOW a00 HUPKOBOIO HEAOCTATHICTIO)?

7. Sk perynsaropHi opranu, Taki sk FDA ta EMA, BukopucroBytots Moneni PBPK mis yxBanenns
pIIIEHB II0JI0 CXBAJICHHS JIIKAPCHKUX 3aC001B?

8. Ski icHytoTh oOMexenHs moneneid PBPK y mporuo3yBanHi peanbHUX pe3yabTaTiB JIKyBaHHS Ta K IIi
00OMEKEHHS MOXKHA YCYHYTH?

MetoauuHa po3podka cKJIajgeHa OICHTOM 3akjajy BHIIOI OCBITH Kadeapu Ximii JKIB Ta
Jikapcbkoi Tokcukosorii Hapoxoro B.II.



Jexuisa Ne 5
Tema: Cyyacni Hanpsimku PBPK: BipTyanabHi nonmyJsinii Ta nepconanizoBana MeIMIMHA

KomnereHTHOCTI:

* [HmezparbHa KomMnemeHmMHicmsy. 3MATHICTh PO3B’A3yBAaTH 3ajadvi 1 mpoOseMu O10TEXHOJIOTIH Ta
OioiHKeHepii, MO XapaKTepU3YIOThCS KOMILUICKCHICTIOTa HEBU3HAUEHICTIO yMOB Oi0TexXHOJOrIl Ta
OioimkeHepii, abo y mpolieci HaB4aHHS, 110 Tependadyae 3aCTOCYBaHHS Teopli Ta METOMIB O10TEXHOJIOT1T
Ta O6101HXKeHepii.

sazanvri komnemenmuocmi (3K):
3KO01. 3maTHicTh TPOBENCHHS JOCIIKEHb Ha BIAMOBITHOMY PiBHI.
3K02. 3atHicTh 10 MONIyKYy, 00pOOIeHHS Ta aHami3y iHdopMallii 3 pi3HUX JHKEped.
3K 05. 3naTHiCTh BYUTHUCS 1 OBOJIOIIBATH CyYaCHUMHU 3HAHHSIMH.

cneyianvHi (paxosi, npeomemni) komnemenmuocmi (PK):
®KO02. 3gatHicTh 311ACHIOBATH MOIIYK HEOOX1AHOI iHPOpMallii B HAYKOBiH 1 TeXHIUHIN JiTepaTypi, 6azax
JaHWX Ta IHIIMX JHKEperax.

O®KO03. 3garHicTh BiAOMpaTH Ta aHANi3yBaTH PEJIEBAHTHI JIaHl, Y TOMY YHCIi 32 JOMOMOTOK Cy4acHUX
METOIIB aHAJTI3Y IaHUX 1 CTEIiali30BaHOT0 IPOTPaAMHOT0 3a0e3MeUCHHSI.

@®KO06. 3parHicTh IUIAaHYBaTH 1 BHUKOHYBaTH EKCIIEPUMEHTaJIbHI POOOTH B raiay3i OlOTEXHOJIOTIT 3
BUKOPHUCTAHHIM Cy4acHUX OOJaJHAHHS Ta METOMIB, IHTEPIPETYBaTH OTPHMaHi J1aHi Ha OCHOBI CYKYITHOCTI
Cy4acHHX 3HaHb Ta yABIIEHb MPO 00’ €KT 1 MPeAMET JOCHTIKEHHS, POOUTH OOIPYHTOBaH1 BUCHOBKH.

Mera: oTpumaru ysaBICHHS NpPO BHUKOpPUCTaHHS cydacHuX HampsmkiB PBPK MmopemtoBanns ans
MOKpAIIEHHS 1HIUBIAyalli30BaHUX MiIX0/iB B OXOPOHI 3/I0pOB's Ta pO3POOKH JIiKiB.
OO0sanHaHHs JeKlii: MyTbTUMe/IIHA CCTeMa, BIIOBIIHE TPOrpaMHe 3a0€3MeYeHHS.
3aBaaHHd JeKii:

1. BuBueHHs BKIIIOYEHHS BapiaOeNbHOCTI Ta BIpTyaJlbHUX nomnyssniil y moaeni PBPK
2.  OxapakTepu3yBaTH MOMYJALIHHY (PapMaKOKIHETHKY Ta iHIUBidyalli30BaHe JO3yBaHHS
3.  BuBuutHu moxnuBocti Bukopuctanus PBPK B npenu3iiiniii MeauimHi
4.  Hamectu TeMaTW4H1 JOCIIKEHHS Ta pealibHI MpUKIIaau 3actocyBanb PBPK
IInan Ta opranizaniiina cTpykTypa Jekuii
Haspa etany | 3micT eramy OCBITHSI M€Ta eTaIy Yac, xB.
Berynna Po3kputrts akryampHOCcTi TeMu Ta | POpMyBaHHS MOTHBAII JI0
YyacTHHA O3HAOMJICHHS 3 TJIAHOM JIEKIIii BHUBUEHHS TE€MH, aKTHBAIIisd 5
MMi3HaBaJbHOI IISJIBHOCTI XBUJIMH
OcHoBHa Buxknan marepiany 3a ruraHoM: OtpumaHHs 6a3oBo1
4YacTHUHA e BxiioueHHs BapiaGenbHOCTI Ta | iHpOpMAIIi Ta TEOPETUUHUX
BIpTYyaJbHUX MOMYJNALIA y MOJENI | 3HaHb 3 TEMH JIEKIII]
PBPK
o IlonmynsauiliHa  QapMakoKiHETHKA 75
Ta 1HAWBIAyaTi30BaHe JO3yBaHHS
. BHKOpI/ICT;/HHSI PBPI}; B XBIIHH™
Mpenu3iiHiil MenuIuH1
o Temaruuni JOCITIKEHHS Ta
pealibHI TPUKIAIN 3aCTOCYBaHb
PBPK
3aKJI0YHA BucHOBKY 3a TEMOIO JIEKIIT VY3arajabHEeHHS BHKJIAAEHOIO 5
YacTHHA Marepiany XBUJINH
Biamnosial Ha 3anuUTaHHSA Po3Burox HaBUYOK 5
KPpUTHYHOTO  aHaii3y Ta | XBWIUH
3aCTOCYBAaHHSI TEOPETHUYHUX
3HAHb

* -nid uac ocHosHoi yacmunu nepeddbavena nepepsa 10 xs.



PexoMennoBana jiteparypa:
ba3osa:

1. B.I1.Hapoxa, I.B.HixxenkoBchka,. HaBuansuuit mocioHuk «Te3u nekiit 3 aucuuriing «OCHOBU
bapmakokineTHuHOr0 MozearoBanHs in silico» 2024. ¢.63-73 http://ir.librarynmu.com/

2. Open Systems Pharmacology Suit Manual. ©2023 The Regents of the University of California.
Produced at the Lawrence Livermore National Laboratory (LLNL). p.47-57; 175-189
https://docs.open-systems-pharmacology.org/

3. Kuiniuna ¢gapmaxostoris: HaBd. moci6. / M.B.XaitoBuy, I'.B.3aliuenko, [.O.AdanacbeBa 1a iH.; 3a
pen. M.B.XaittoBuua Tta [.B.3aituenxko. — K.: BCB «Meguuuna», 2024. — 335c.
http://ir.librarynmu.com/

Jlooamrxoesa:

9. Schmidt, S., & Derendorf, H. (2014). Applied pharmacometrics. In Springer eBooks. Springer.
565p. https://doi.org/10.1007/978-1-4939-1304-6

10. United States National Library of Medicine (Hamionansna 6i0mioreka CIIA 3 Meauiiumm)
https://www.ncbi.nlm.nih.gov/

Indopmaniiini pecypcu

1.  JlepkaBHHMii peecTp JiKapchkux 3aco0iB http://www.drlz.com.ua/

2.  baza manwux nikapchKux 3aco0iB Ans0epTcbkoro yHiBepceuteTy https://go.drugbank.com/

3. U.S. Food and Drug Administration (Ympasmiaas 3 npomoBosibcTBa i MeaukameHTiB CIIIA)
https://www.fda.gov/

4.  European Medicines Agency — European Union (€Bpormeiicbke areHTCTBO 3 JiKapChKUX 3ac00iB)
https://www.ema.europa.eu/en/homepage

5. International Society of Pharmacometrics, ISOP (MixHaponHne ¢dpapmMakoMeTpuiHE TOBAPHUCTBO)
https://www.isop.org/home

6. British Pharmacological Society, BPS (bputanceke ¢apmakonoriyune TOBapHCTBO)

https://www.bps.ac.uk/

IIuTanua njas CaMOl'[i)Il"OTOBKI/I a0 .]'[eKlIi.l.:

1.
2.

3.
4.
5.
6

7.

[ITo Take BipTyasibHi momysALii B KOHTeKCTI MojentoBaHHs PBPK 1 sk BoHM cTBOpIOIOTHCS?

Ski KIII0YOB1 (paKTOPU BPaxOBYIOTHCS IIPU CTBOPEHHI BIPTyaJIbHUX MOMYJISALIN (BIK, Bara, reHETHYHI
BIIMIHHOCTI)?

SAx moneni PBPK nosicHI0I0Th reHeTHYH1 MOoIIMOp(i13MH, 10 BIUIMBAIOTh HA META0O013M JiKIB?

SIKy pousb BiJIrparoTh BipTyaslbHI HMOMYJIALIl Y MPOTHO3YBaHHI MIXIHAMBIAYaJIbHOI BapiaOenbHOCTI y
BIJIIIOBIl Ha JIIKK?

Sk nepesipsoTbes moaeni PBPK, mo BkiitoyaroTh BipTyasibHI HOMYIAIIT?

Ax moneni PBPK MoxyTh monomMortu onTuMi3yBaTH JO3yBaHHs JIKIB Y HAIllEHTIB 3 HUPKOBOIO abo
NEYiHKOBOIO HEJAOCTATHICTIO?

Axi mpoGnemMu BHUHHKaIOTh Npu MacimitabyBaHHi Monenedt PBPK nans BukopucTanHs B pi3HHX
MOMYJSIisIX?

Sk peanbHi AaHi (HampHKIAJ, €JIEKTPOHHI MEAMYHI 3alliCH) BUKOPUCTOBYIOThCS B mMojaensx PBPK s
NEePCOHATI30BaHOT MEUIIUHU?
MeTtoauyHa po3polka cKjIaJeHa JOLEHTOM 3aKialy BHINOi OCBITH Kadeapu Ximii JIKIB Ta

Jikapcebkoi Tokcukonorii Hapoxoro B.IT.


http://ir.librarynmu.com/
https://docs.open-systems-pharmacology.org/
http://ir.librarynmu.com/
https://doi.org/10.1007/978-1-4939-1304-6
https://www.ncbi.nlm.nih.gov/
http://www.drlz.com.ua/
https://go.drugbank.com/
https://www.fda.gov/
https://www.ema.europa.eu/en/homepage
https://www.isop.org/home
https://www.bps.ac.uk/
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