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IIporpamui pe3y1bTaTH HABYAHHS:

ITPO1. 3natu Ta po3ymiTu norinubIieHi 3HaHHA 3 XiMii SIK TEOPETUYHOI OCHOBU HaBYaHHS B rairysi
Cy4acHUX MaTepialis;

[TP02.3natH Ta pO3yMiTH OCHOBHI TEHJICHIIIT PO3BUTKY 1100 BUKOPUCTAHHS XIMIYHUX METOIIB y
MeauIrHI, (hapMariii Ta Xximii MaTepiaiis;

ITP03. 3Hatu Ta pO3yMiTH MTO3UTHUBHI ACIIEKTH Ta HEAONIKH, OB'A3aHi 3 CHHTE30M Ta TEXHOJIOTIE0
Cy4acHUX MaTepialiB, BKIOYAIOUH 3aXUCT aBTOPCHKUX MPAB;

[TP04. I'mu6oko 3HATH 1 pO3yMITH aHATITUYHI METOJIA Ta IHCTPYMEHTAJIbHI BUMIPIOBAJIbHI PUHAOMH, 1110
3aCTOCOBYIOTHCS B MEIMITNHI, hapmartii Ta Ximii MaTepiamiB, Ta iX 3HAYCHHS I IPOTPECY TOYHUX Ta
NPUPOJHUYUX HAYK, IMI3HAHHSA CBITY Ta PO3BHUTKY JIFOJICTBA;

[TP05. 3Hatu cy4acHi HAMPSIMKU PO3BUTKY Ta OCTaHHI JIOCSTHEHHS, TIOB’S3aH1 3 Cy4aCHUMH
Marepiajgamu,
ITP06. 3Hat 1 po3yMITH €TUYHI YMOBH, PU3UKHU Ta BIJANOBIJAIbHICTb, IOB'A3aH1 3 CydaCHUMU

JOCIIHKEHHSMHI MaTepiatiB.

IIporpamui HaBHYKH

HO1. MoxnuBiCTh BUKOPUCTOBYBATH 3HAHHS Cy4YaCHUX MaTepialiB y XiMmii, MEeIUIIMHI Ta papmallii,
IIPaBUIBLHO OOMPATH aHAITUYHI Ta IHCTPYMEHTAJIbHI METO/IHU, 1110 3aCTOCOBYIOTHCS IIPH CUHTE31 HOBUX
MaTepiais;

HO02. mo>xe 00roBOprOBaTH TEMH, IO CTOCYIOTHCSI CydaCHUX MaTepiajiB, ITiJ] 4aC HaBYaHHS Ta ITiJ] 4yac
HiATOTOBKU JAUIUIOMHOI pOOOTH Ta MOXKE TOTYBAaTH Pe3yIbTaTH pPOOOTH MOJIBCHKOIO Ta AHTIIIHCHKOO
MOBaMH, BUKOPHCTOBYE aHTIIIWCHKY JUI CIUIKYBaHHS Ha piBHI B2 + y ranysi cydacHux marepiaiis,
HO03. moe camocCTiiiHO Ta CIIUIBHO IUIaHYBAaTH, BIIPOBA/IXKYBATH Ta PO3IIUPIOBATH 3HAHHS XIMIYHUX
METO/IIB, 10 3aCTOCOBYIOTHCS B MEAMUHUX Ta MaTepladbHUX JOCTIIKEHHSX, Ta BUPIIIYBaTH POOIEMH,
3aCHOBAaHI Ha BIJIOMMX Mpo0JieMax y rajgy3i CydacHUX Marepiajis;

HO4. BMiTH KpUTHYHO OL[IHIOBAaTH PE3y/bTaTH aHai31B, 00rOBOPIOBATH MOMHUIIKM BUMIPIOBAHHS Ta
3aCTOCOBYBATH BIAIMOBIIHUH ITAKET MPOTpaM JJIsi CTATUCTUYHOTO aHaJi3y eKCIIEPUMEHTY,

HOS. BMiTH BUKOpPHCTOBYBAaTH OTPHUMaH1 3HaHHS B Taly31 CydacCHMX MaTepiajiB AJsl CyMDKHUX ramy3eu

Ta HAYKOBUX JAMCIIUILIIH.

CouiajbHi KOMIETEHTHOCTI

CKO1. Bmit GpopmystoBaTu Ta NpeACTaBIsATH AYMKHU 3 MUTaHb, OB’ 3aHMUX 3 HOBUMU MaTepiajaMu B
XiMii, MeIMIIUHI Ta apMarliii, i yCBIJOMIIIOE BaXJIMBICTh HAOYTUX 3HAaHb Y HAYKOBIiH Ta nmpodeciiHiit
po06oTi;

CKO02. Po3ymiTH eTHuHI Ta colliaibHi aCHEKTH MPAKTUYHOI0 BUKOPUCTAHHS Ha0YTHX 3HaHb Ta HABUYOK;



CKO3. BMmiTH ginutucst cBOiMH 3HAHHSIMU Ta OOIPYHTOBYBATH Ba)KJIMBICTh PO3BUTKY XIMIUHUX HAYK Y

MEIUYHOMY Ta MaTepialbHOMY acleKTax.

KoHTpoJb Ta ouiHIOBAHHSA 3HAHDb | BMIHb CTY/IEHTIB

KoHTpoipHI 3aX0au 1010 MEPEBIPKHU Ta OI[IHIOBAHHS SKOCTI 3HAaHb 1 yMiHb, HAOYTHX Yy MpoIeci
HaBYaHHS 3a MPOTrpamMoro (MOTOYHHM KOHTPOJIb, CEMECTPOBUN KOHTPOJIb, 3aJIIKU Ta €K3aMeHHu) OynyTh
3nikicHIoBatucs BinoBiaHO A0 [Tonoxkenus «[Ipo peHTHHIOBY OLIIHKY CUCTEMY OI[IHIOBAHHS 3HAHb)
(maka3 HaYKMA Ne280 Bix 13.06.2017 p.)

Bumoru 10 BUNyCKY

3aBepieHa HaB4YalIbHA nporpama odcsrom 120 kpeauTis

®opmMa HABYAHHA
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KepiBHuk nporpamu

J.1.1., npodecop, bypban Anatomniit ®naBiaHOBUY

HapuanbHMii JIAaH OCBITHBO-HAYKOBOI porpamMu «Cy4acHi MaTepiajum s XiMil Ta MeAMYHOT O
NMPU3HAYEHHD

Cemectp 1

KinbkicTh ayTMTOPHHUX TOAUH
ECTS dopma
Hasga kypcy KpEauTH i KOHTPOJIIO
aboparop
JeKIii | cemiHapu HO-
MPaKTUYHI

Di3uK0-XiMIYHI METOIU
BU3HAYCHHIA Cy‘IaCHI/IX
MaTepiaiiB
Physicochemical 8 30 50 eK3aMeH
methods for modern
materials
characterization

Hopwma- - .
p [Tonimepsi Ta

TUBHI . .
KOMIIO3UTHI1 MaTepla.HI/I

Kypen Polymer and composite
YMK materials

7 20 50 eK3aMeH

Hanomarepianbhi
TEXHOJIOT11

. 15 45
Nanomaterial
technologies

CK3aMCH

MeTtou po3aiieHHs .
Separation methods 6 15 45 3aITiK

Auriiiicbka MOBa IS
Ximil. 3 30 3aJiK
English in chemistry 11




Beworo: | 30 | | 300
Cemectp 2
KinpkicTs aymuTopHIX
ECTS TONIMH dopma
Hasga kypcy KpEIUTHU Tlabopa KOH;)pOH
ek ceMiHa | TOpHO-
e pu MIPaKTH
9qHi
Co0mis i ajcoOiis
Sorption and adsorption 6 30 30 ck3aMeH
dapMarieBTHIHA XiMis
Pharmaceutical chemistry 6 30 30 ci3aMeH
Baninanis B hapManeBTHaHOMY
BUPOOHUIITBI
Validation of pharmaceutical 6 30 30 cksamen
Hopwma- manufacturing
THUBHI )
K Metoao0ris HAyKOBUX
ypcu : o
HAVK JOCHDKeHb B XiMii 3 30 eK3aMeH
Methodology of scientific
MA research in chemistry
OuuIIeHHsI Ta PO3UICHHS
PEYOBHH MEMOpPaHHUMHU
METOIaMHK 6 30 30 3aUTK
Purification and separation of
substances by membrane
methods
AHrIifickka MOBa 3 30 3aJIiK
Bceboro: 30 300
Cemecrep 111
KinbkicTs aymuTopHIX
ECTS o bopa
Ha3ssa xypcy KpeauTu Tlabopa KOH}? o
ek ceMiHa | TOpHO-
H pu MIPaKTH
YHI
BubipkoBi | Bubipkosi kypcu .
UMK 3 x 50h 15 30 120 3aITiK
Bubipkosi BubipkoBi kypcu .
NAUKMA | 3 x 50h 15 30 120 3aITiK
Bceboro: 30 300




Cemecrep IV

2. Pharmaceutical forms dapmanestuysi
bopmu

o dopma
KigpKicTh ay TUTOPHUX
KOHTPOJI
TOJIH
ECTS LY
HasBa kypcy credits JlaGopa
ceMiHa | TOpHO-
JICKIIT
pu NIPaKTH
9Hi
BubipkoBuii kypc
5 C/E
HaVYKMA
Social and Technical
External [
terna Innoyatlons o 2 10 10 C
course CorianpHi Ta TEXHIYHI
iHOBaIii
JHumiomHa poboTa 20 200* E
JIMIIOMHA TIPaKTHKA 3 30 C
Total: 30 10 30 10 50
Bubipkogi kypcu YMK:
. dopma
Kinbkicte aynuropHux
KOHTPOJI
TOJIH
ECTS LY
Hasga kypcy KpeauTu Jla6opa
ceMiHa | TOpHO-
JICKII11
pu IIPaKTH
qHi
1.Metals in Medicine. Bioinorganic
Chemistry and Applications
Meranu B MeauiuHi. bioopraniuna ximis 5 10 40 3K
2.Materials for modern implantology
Martepianu B cydacHiil iMITIaHTOJIOTi{
1. Membrane techniques . Mem6panHi
TEXHOJIOT1 .
2. Active substances technology Texuomorii S 10 40 3alk
AKTHBHHX CIIOJYK
1. Free radicals in chemistry and medicine
BinbHi pagukanu B XiMil Ta MeIUIIUHI
2. Natural raw materials analysis in .
medicinal 5 10 40 3aJTiK
AHai3 HaTypaJIbHUX MaTepiaiiB B
MEIUIHHI
1. Molecular modeling Monexynspae
MO/ICITFOBAHHS .
2. Structural analysis of biomolecules 5 10 40 3aliK
CtpykTypHUi aHaIi3 610MOJIEKYI
1. Chemistry of bioorganic and heterocyclic
compounds Ximist 6ioopraHi4HUX Ta
rETEPOLUKIIYHUX CIOIYK 5 10 40 3aJIiK




Bubipkosi kypcu NAUKMA:

. ®opma
KinpkicTh ayIuTOpHUX
KOHTPOJI
TOJIUH
10
ECTS
H . JlaGop
a3Ba Kypcy credits
.| aropH
.. | ceMiH
TeKIIii o-
apu
MPaKT
WYHI
OCHOBHM MEHE)KMEHTY
The fundamentals of 5 20 30 3K
management
KiiTuHHA Ta TKAaHUHHA
IH)KEHepis IPU CTBOPEHHI
HOBHUX O10JIOTTYHUX MaTepialliB .
; . plaj 5 20 30 3aJiK
Cell and tissue engineering in
the creation of new biological
materials
OpraniuHi QyHKIIOHATBHI
Marepianau 5 20 30 3aUTK
Organic functional materials
MonexyisipHe NPOEKTYBaHHS
HOBHUX 010JI0TIYHO aKTUBHHX Ta
010CYMICHHX pPEYOBHH .
y P 5 20 30 3K
Molecular design of new
biologically active and
biocompatible substances
Hanorexnouorii B
apMaKoJIorii .
bap . 5 20 30 | samik
Nanotechnology in
pharmacology
CucreMu TIOCTaBKH B MEIUIIMHI )
! o 5 20 30 | sazik

Delivery system in medicine




Anoranii kypciB: OcHoBHi HaYKMA
Methodology of scientific research in chemistry

The course focuses on scientific research methodologies and achievements in the field of chemistry through
lectures, discussions and reading about the design of projects, the understanding of the scientific literature,
and the ethics of research and publication. The course develops skills in the communication and
presentation of scientific results in a professional manner and also critical thinking and analytical skills in
research.

Kypc npucBsueHuii MeTomosorii HayKOBHX JOCIHIKEHb Ta JOCATHEHb y Taimy3l XiMii udepe3 JeKii,
IUCKYCil Ta YWTaHHA NP0 JH3aH NPOEKTIB, PO3YMIHHA HAYKOBOi JITEpPAaTypH, €THKY HAayKOBHX
JOCIiDKeHb Ta myoOmikamiid. Kypc po3BuBae HaBHUKM KOMYHIKAIll Ta MPEACTaBICHHS HAYKOBHX
pe3ynbTaTiB 'y mnpodeciiiHiii MaHepi, a TaKoX KPUTHYHE MHUCJICHHS Ta aHAIITUYHI HaBUYKUA B
JIOCIIIKEHHAX.

Organic Synthesis in Early Drug Discovery

During this course, the student is challenged to combine all his or her current knowledge of all fields of
chemistry into the understanding, application and evaluation of organic synthesis in early drug discovery
and their mutual influence on each other. Through group discussions, the students are activated to formulate
their own opinions and ideas on the subjects studied and application of natural compounds, target-oriented
synthesis, combinatorial chemistry, diversity-oriented synthesis, lead-oriented synthesis, and
chemoinformatic approaches in drug discovery from a practical point of view.

ITin yac ubOro Kypcy CTYACHT MOBHMHEH MOETHATH BCi CBOI MOTOYHI 3HAHHS 3 YCIX ramgysei ximii y
PO3YMiHHI, 3aCTOCYBaHHI Ta OI[iHIII OPTaHIYHOTO CHHTE3Y IPU paHHBOMY BIIKPHUTTI JTIKAPCHKUX 3aC001B Ta
iX B3a€EMHOMY BIUIMBI OJIMH Ha OJHOro. 3aBISKU TPYHOBUM JHMCKYCiIM CTYACHTH AaKTHBI3yIOTbCA
(dbopmynrOBaTH BIAacHI AyMKH Ta ifel 00 BUBYCHUX IMPEIMETIB Ta 3aCTOCYBaHHS MPUPOJHUX CIHOJIYK,
L[1JTbOBO-OPIEHTOBAHOTO CHHTE3Yy, KOMOIHATOPHOI XiMii, OpI€EHTOBAHOTO Ha PI3HOMAHITHICTH CHUHTE3Y,
CBUHIIEBO-OPIEHTOBAHOTO CHUHTE3y Ta XeMOIH(OPMalIHHUX MIAXOMIB y MOUIYKY JIIKAPChKUX 3ac00iB 3
MPAKTUYHOI TOUYKH 30DY.

Pharmaceutical chemistry

The course focuses on drug discovery and development process, particularly, approaches to biologically
active compound search, preclinical and clinical trials. The analysis of substances and dosage form share
discussed according to their querulents of European Pharmacopoeia. The course covers topics such as Good
Manufactory Practice, Good Laboratory Practice, and pharmaceutical process validation. The laboratory
and practical classes include pharmacopoeia aspects of quality control of inorganic and organic active
substances as well as analytical methods validation.

Kypc 30cepemkenuil Ha mporeci BUSBICHHS Ta po3poOKH JIIKAPCHKUX 3ac0o0iB, 30KpeMa, Miaxojax /0
MOIIYKY O10JI0OT1YHO aKTUBHUX CIIOJIYK, JOKITIHIYHUX Ta KIIHIYHUX BUNPOOYBaHHIX. AHalli3 PEUOBUH Ta
JKapchKUX GOpM 00rOBOPIOETHCS BiIOBITHO A0 BUMOT €Bporneiichkoi hapmakonei. Kype oxormtoe Taki
Temu, sk Hanexxna BupoOHHMua mnpakTtuka, HanexxHa naGopaTopHa MpakTUKa Ta MIATBEPIKEHHS
¢dapmarieBTHYHOTO Mpouecy. JJabopaTopHi Ta MpakTHYHI 3aHATTSA BKJIIOYAIOTH (papMakoIeiiHi acieKTH
KOHTPOJIIO SIKOCTI HEOPTaHIYHUX Ta OPraHIYHMX AKTHUBHUX PEUYOBHH, a TAKOXK MEPEBIPKY aHATITHUHUX
METO/IB.



Purification and separation of substances by membrane methods

The course will describe in details membrane separation processes and a wide range of applications
including water treatment, desalination, separation, concentration, and purification of different mixture of
substances. The course covers microfiltration, ultrafiltration, nanofiltration and reverse osmosis membrane
processes and their current applications in water treatment, pharmaceutical and food industries.

Kypc nerampHO omucye mpoiecd MeMOpPaHHOTO PO3IUICHHS Ta IIUPOKHE CIHEKTp 1X 3acCTOCYBaHb,
BKJIIOYAIOUM 00pOOKY BOJIM, 3HECOJICHHS, PO3/IJICHHS, KOHIIEHTPYBAHHS Ta OYMIIECHHS PI3HUX CyMilIeH
pedoBuH. Kypc oxorutoe MikpodinsTparlito, yasTpadiabTparito, HaHO(PUIBTpaIlilo Ta MEeMOpPaHHI MPOIIECH
3BOPOTHOTO OCMOCY Ta iX Cy4acHEe 3acCTOCYBaHHS Yy BOAOMIATOTOBIN, (hapMaleBTHYHINA Ta XapyoBiii
MIPOMHUCIIOBOCTI.

Sorption and adsorption

During this course, the student is challenged to combine all his or her current knowledge of all fields of
chemistry into the understanding, applications and evaluation of a selected set of adsorption theories,
equations, models from physical chemistry, as well practical use of computers to analyze the experimental
data. Through group discussions, the students are activated to formulate their own opinions and ideas about
the subjects studied and their application to various systems including activated carbons, porous oxides,
highly disperse adsorbents, polymers, composite materials interesting from a practical point of view.

[Tig yac uporo Kypcy mepen CTyJeHTaMH CTOIiTh 3aBJaHHsA OO'€HATH BCl CBOi CydyacH1 3HAHHS 3 YCiX
rajmy3eid XiMii B pO3yMiHHS, 3aCTOCYBaHHs Ta OIIHKY oOpaHOro Habopy Teopiii aacopOrlii, piBHSIHB,
Mozene 3 ¢i3uuHOI XiMmil, a TaKOX MPAKTUYHOTO BHKOPUCTAHHS KOMITIOTEPIB [UIsl aHANi3y
eKCIIEpUMEHTAIBHUAX JTaHUX. ['pymoBi OUCKYCii CHPUATHMYTH (HOPMYJIIOBAHHIO Yy CTYJCHTIB BIACHHUX
JYMOK Ta ysIBJICHb IIPO BUBYCHI MPEJMETH Ta X 3aCTOCYBaHHS JI0 PI3HUX CHCTEM, BKITFOUAIOYH aKTHBOBAaHE
BYT1JIJIS,, TOPHUCTI OKCHJTU, BUCOKOIMCIIEPrOBaHi aIcOPOCHTH, MMOIIMEpH, KOMITO3UTHI MaTepiaiy, mikaBi 3
MPAKTUYHOI TOYKH 30DY.

AHoTtaunii kypciB: BubipkoBi HaYKMA
Cells and tissues engineering in the creation of new biological materials

In this course, the student is challenged to combine all his or her current knowledge of the all fields of
chemistry with the basic cell biology into a complex understanding, applications and evaluation of a the
principles of surface modification, biocompatibility, cell culture, sterilization, and toxicity testing as well
practical use of specialized laboratory equipment and computers to analyze the experimental data. Through
group discussions, the students are activated to formulate their own opinions and ideas about the future of
biocompatible materials and the role of chemistry in tissue engineering and in vitro modeling. Students are
expected to implement their knowledge of various systems including activated surfaces, porous materials,
polymers, composite materials and matrixes with the requirements and limitations imposed by the
principles of biocompatibility, absence of toxicity/mutagenicity in combination with living cells in vitro.

Y mpoMy Kypci mepeq CTyACHTOM CTOITh 3aBJaHHs OO'€HATH BCi CBOI 3HAHHS 3 YCIX Tajy3ed Xiwmii 3
0a30BOI0 KIIITUHHOIO O10JIOTi€I0 B KOMIUJIEKCHE PO3YMIHHS, 3aCTOCYBAHHS Ta OLIHKY HPUHIUIIIB
Mo udiKallii oBepXHi, 610CyMICHOCTI, KJIIITUHHOI KyJIbTYpH, CTEpUIIi3allii Ta TECTYBaHHS TOKCUYHOCTI, a
TaKOX MPAKTHYHOTO BUKOPUCTAHHS CITEIialli30BAHOTO JTAOOPaTOPHOTO 0OJIaHAHHS Ta KOMITIOTEPIB IS
aHaJi3y eKCIIepUMEHTAIbHUX AaHUX. [ pynoBi JUCKYCii MOTUBYBATUMYTh CTYAEHTIB JUIs (pOpMYITIOBaHHS
BJIACHUX JIYMOK Ta i/iefl 11010 MaifOyTHHOro 0103MIHHUX MaTepiaiiB Ta pojl XiMii B rajy3i CTBOPEHHS
HOBUX TKaHUH Ta IX MOJENIOBaHHI IN Vitro. O4ikyeTbcs, MO CTYAEGHTH 3MOXYTh 3aCTOCOBYBAaTH CBOI
3HAHHS PI3HUX CUCTEM, BKJIIOYAIOUM aKTUBOBAHI MOBEPXHI, MOPUCTI MaTepiaiu, MojdiMepu, KOMIO3UTHI



Marepiaay Ta MaTpHIll 3 BUMOTaMH Ta OOMEKEHHSIMH, BCTAHOBJICHHMMH IMPUHIUIAMH 010CyMiCHOCTI,
BiJICYTHOCTI TOKCHYHOCTI/MyTareHHOCTI B TIO€HAHHI 3 )KHBUMH KJIITHHAMH IN VItro.

Fundamentals of product and project management

The course focuses on the basic methodological foundations and tools necessary to successfully manage
new products and projects: develops skills in planning and organizing the creation of new products
(technologies) and methodological and practical skills in assessing the commercial prospects of an
innovative product, its functional and economic substantiation; development of a project of a new product
launching on the market, selection of a project team and leadership, calculation of the project budget,
development of schedules for its realization. The course also allows mastering risk minimization
technologies in the project preparation and realization

Kypc npucssiuenuii 0CHOBHUM METOJIOJIOTIYHUM OCHOBaM Ta IHCTPYMEHTaM, HEOOXiTHUM IS YCIIIIHOTO
yIPaBJIiHHS HOBHUMH TMPOJYKTAMH Ta IPOCKTaMHU: PO3BHBA€ HABUYKH IUIAHYBaHHS Ta Oprasizarii
CTBOPEHHS HOBUX MPOAYKTIB (TEXHOJIOTIH) Ta METOJOJOTIYHMX Ta NPAKTHYHUX HABUYOK OIIHKH
KOMEPIUIMHUX MEepCIeKTUB I1HHOBALIMHOTO MPOAYKTY, HOro (YHKI[IOHAIBHOTO Ta EKOHOMIYHOIO
OOTpYHTYBaHHS; PO3pO0Ka MPOEKTY 3aITyCKy HOBOTO MPOAYKTY Ha PUHKY, MiJ0ip MIPOEKTHOTO KOJEKTHBY
Ta KEpIBHUITBA, PO3PAXYHOK OIOIKETY MPOEKTy, po3poOKy rpadikiB Horo peamizamii. Kypc Takox
JI03BOJISIE OCBOITH TEXHOJIOTIT MiHIMi3alii pH3UKiB MPH MiATOTOBIII Ta peasi3allii IpoeKTy

Modern drug delivery systems

The course focuses on the modern drug delivery systems: prodrugs, drug-polymeric conjugates, hydrogels,
microcapsules, micelles and vesicles, liposomes. pH-, thermo-, photo-and magneto-sensitive systems and
their properties are discussed. The laboratory classes include a research project on obtaining pH-and
magneto-sensitive hydrogels and studying their swelling, sorption, and drug release properties.

Kypc 30cepemkennii Ha cydacHUX CHCTEMaXx JOCTABKH JIIKiB: MPOJIIKH, JTIKapChKO-TIOIIMEPHI KOH'IOTaTH,
rijporeni, MIKpOKamncCyiu, MilleJdd Ta Be3UKynu, Jinocomu. OOroBoprotoTecs pH-, Tepmo-, gorto- Ta
MarHiTO4yTJIMBI CUCTEMH Ta IX BIACTUBOCTI. JIaDOpaTOpH1 3aHSTTS BKJIIOYAIOTH JOCTIAHULIBKUI MPOEKT 3
oTpuMaHHs pH Ta MarHiTOUyT/JIMBHX TiIpOTeJiB Ta BUBYEHHS iX BJIACTHUBOCTEH HaOyxaHHs, copOuii Ta
BUBUIbHEHHS JIIKAPCHKUX 3aCO01B.

Nanotechnology in pharmacology

The aim of this course is to present an up-to-date overview about nanomaterials (fullerenes, graphene,
nanotubes, quantum dots, gold articles, hydrogels, dendrimers and iron oxide particles etc.) have broad
application in modern pharmacology. They are used as artificial biomaterials and implants in regenerative
medicine, biomedical diagnostics, cancer treatment, and in biosensors, to name a few. Apart from
application areas, nanomaterials properties and their characterization, laboratory synthesis and
functionalization will be discussed during the course.

MeTo10 1bOT0 KypCy € MPEeACTaBUTH CyYacHU oriisii HaHoMmatepianis (¢ynepenu, rpadeHu, HaHOTPYOKH,
KBAaHTOBI TOYKHU, YACTUHKU 30JI0Ta, T'iIporesi, JeHAPUMEPH Ta YACTUHKU OKCHJTY 3aj1i3a TOILO), 1110 MAlOTh
IIMPOKE 3aCTOCYBAHHS B CyyacHiit (apmaxosorii. [X BUKOPHCTOBYIOT SIK IITY4Hi

Oiomarepiaiy Ta IMIUIAHTaTH B pereHepaTHUBHIN MeAUIIMHI, O10MeIM4HIN A1arHOCTHII, JTIKYBaHHI paKy Ta
B OloceHcopax. OkpiM oOjacTel 3acTOCYBaHHSA, MiJ 4ac Kypcy OyayTb OOTrOBOPIOBATHCS BIACTUBOCTI
HaHOMaTepialliB Ta X XapaKTepHCTUKa, TAOOPaTOPHUIA CUHTE3 Ta (PYHKI[IOHATI3aIlis.

Organic functional materials



The course will describe in detail the chemical modification and functionalization of organic and polymer
substances; a wide range of applications, including chemical industry, pharmacy, medicine and
biotechnology.

Kypc neranpao onumie XiMiuny Moau}ikaliio Ta GyHKIIOHATI3AIi10 OPraHiYHHUX Ta MOJTIMEPHUX PEYOBUH;
IIMPOKUI CIIEKTP 3aCTOCYBAaHHS, BKIIOYAIOYM XIMIYHY IPOMHCIOBICTB, (apMalilo, MEIUIHHY Ta
010TEXHOJIOT1].

OcnoBHi YMK
Metal complexes in medicine and modern personalized implantology

When we speak of metals in medicine, many of us still associate them, almost unconsciously, with toxic
rather than curative effects. However, despite the known toxic effect of some metal ions in humans, many
metal ions (in adequate dosages) are required for many critical functions in our organism to occur. The
proposed subject refers to the use of metals in modern medicine. The aim of the subject is to show modern
trends, needs, and attempts to satisfy these needs by means of an interdisciplinary approach to the subject
- that is, by looking more closely at the metal materials in terms of their structure, morphology, and
biological properties, so that they can be used in chemotheraphy, phototherapy, orthopedic implantology,
maxillary product, and for cardiological, neurological or urological applications. Students will be
familiarized with innovative methods of the structure modification of the coordination sphere, surface
modification of metals and metal alloy implants as well as enrichment of their surfaces with metal and
oxide nanoparticles. Topics related to the implant shape personalization and the incremental techniques
(3D printing) application in creating such implants will also be discussed.

Modern Separation Techniques

Understanding the theoretical basis with a focus on the practical use of analytics in chemistry, biology,
biochemistry, medicine and toxicology. Acquisition of basic knowledge about a modern analytical
laboratory. Acquiring the ability to choose the right method of collecting and preparing biological, medical
and pharmaceutical samples. Acquaintance with the analytics of various compounds found in chemistry,
cosmetics and medicine; sampling and sample preparation, apparatus, separation techniques, analytical and
instrumental methods; measurement errors, validation. Measuring apparatus. Correct measurement and
analysis, reports, good laboratory practice. Quality assurance, validation.

Nanomaterials and Nanotechnologies in Medicine

Nanotechnology is a dynamically developing field of science that is widely used in various areas of human
activity, from the pharmaceutical or the cosmetics industry, e.g., the automotive industry. The lecture
presents selected issues related to the broadly understood physicochemistry of nanomaterials. The aim of
the course is to familiarize students with basic concepts of nanotechnology with particular emphasis on
nanomaterials used in medicine. Basic issues in the field of synthesis and modification of carbon, metallic
and ceramic nanomaterials, and others will also be presented. A thorough analysis of information on the
pros and cons of nanoparticles will be presented.

Physicochemical methods for modern materials characterization



Within of the scope of the course in physicochemical methods of material characterization is to teach
students instrumental methods.Students will learn spectroscopic methods such as MS, NMR, IR, X-ray,
XPS, XRF XRD thermal analysis as well as microscopic methods (SEM AFM) used for materials
characterization. Also electrochemical methods such as polarography, voltammetry, applied for different
materials will be taught. The acquired knowledge covers theoretical background, quantitative and
qualitative aspects of analytical methods and understanding the methodology of analyses. Students will
develop skills in optimal methods of analysis selection and characterization of materials useful in future
professional carriers or Ph. D. studies

Polymer and composite materials

The course will describe in detail physicochemical aspect of polymer and composite materials. Students
will be introduced to the background of physicochemistry of polymeric materials, polymer- based
composites and nanocomposites, photochemical processes and photoreactions in polymeric materials
(photopolymerization, photodegradation, photomodification), the use of UV radiation in polymer
technology, including biomedical applications, mechanical properties of polymers and polymeric
composites. Additionally, practical aspects of polymer and composite preparation and processing will be
introduced.

Social and Technical Innovations

The subject originates from the social need which is shaping students' ability to think creatively in
combination with the ability to formulate a social or technical problem and the concept of its solution.
Social and technical development nowadays and in the future can be accomplished by implementing social
and technical innovations (so-called inventions). The subject is to contribute to an increase in the
knowledge of the history of inventions and famous inventions (genesis, concept, implementation). Part of
the lecture will be devoted to patenting inventions in Poland, Europe and the World.

Bubipkosi YMK
Drug synthesis and pharmaceutical form

The course aims to theoretically and practically prepare students in the field of knowledge of active
substances and methods of their synthesis as well as their pharmaceutical forms used. Another goal is to
familiarize students with the excipients used in the drug form technology, their classification, predicting
their impact on the properties, quality and durability of the drug form. As part of laboratory work, students
acquire the practical skills in manufacturing and synthesizing active substances, controlling their quality
and manufacturing drug forms in accordance with GMP requirements as well as assessing the quality of
the manufactured drug forms.

From natural resources to free radicals

The lecture concerns the generation, properties and identification of free radicals. The interaction of free
radicals with chemical compounds and molecules and macromolecules of biological origin is discussed.
Several methods of free radical generation are described. The influence of free radicals on living organisms
and protection against their activity are shown. Moreover, the lecture aims to discuss natural, biologically
active compounds used in medicine and methods of their analysis. In addition, the lecture discusses
methods such as sample preparation for analysis, identification, identity testing, and quantitative analysis
with the use of classical and instrumental methods. The laboratory work concerns the effects of free radicals
on materials properties (structure, mechanical properties, surface properties). In addition, the laboratory
classes will be devoted to preparing samples for analysis depending on the method and measurement
technique used, as well as performing qualitative and quantitative analyses of selected phytochemicals.

Materials and methods in natural drugs technology



Calcium carbonate, hydroxyapatite and fillers in natural drugs technology - obtaining and characterization
with LDPS, EDXRF and XRD.

Membrane based separation methods used in the natural drugs technologies will be presented.

Structural basics for the activity of active substances

The course is interdisciplinary and aims to familiarize students with the techniques and tools used in the
structural analysis of small molecule compounds. Knowledge of the presented methods is currently an
essential element of the education of a versatile scientist in the field of natural and pharmaceutical sciences.
The proposed subject aims to familiarize students with the methods of structural research at the molecular
level and to make students aware of the limitations of the discussed methods and enable critical use of
specialist literature. Additionally, the simple tools for molecular dynamics simulations are presented in
order to demonstrate their functionality in the description of ligand-receptor interaction analysis.















