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PRIJIMACIE KONANIE NA DOKTORANDSKE STUDIUM NA
AKADEMICKY ROK 2025/2026

Fakulta prirodnych vied Univerzity sv. Cyrila a Metoda v Trnave vypisala prijimacie
konanie na doktorandské Studium v Studijnom programe

Aplikovand analytickd a bioanalyticka chémia

v dennej a externej forme Stadia. O prijatie na stidium moZzu Ziadat absolventi domaécich
alebo zahraniénych vysokych $kdl, ak maju ukonc¢ené magisterské alebo inzinierske
studium.

Termin podania prihlasky je do 31. maja 2025. Uchddzaci sa prihlasujd na vypisané témy.

K prihlaske uchadzac prilozi:

overeny vysokoskolsky diplom v totoZnom, alebo pribuznom odbore a programe,
vysvedcenie zo Statnej sktiSky,

strucny Zivotopis spolu so stupisom publikovanych i nepublikovanych prac,
potvrdenie od lekdra o zdravotnej sposobilosti,

doklad o absolvovanej praxi (nie je povinné),

ramcovy projekt k téme dizertacnej prace.
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Prijimacie konanie mé charakter vyberového konania formou rozhovoru. Uchadzac
pocas prijimacieho konania prezentuje svoje motivy a predpoklady na stadium, projekt
k téme dizertacnej prace a aj znalosti cudzieho jazyka. Na prijimacom konani bude
zohladniovana ucast uchddzaca na vedeckych konferencidch a jeho vysledky pocas
magisterského resp. inzinierskeho studia. Uchadzac o externt formu Stadia predlozi
potvrdenie o zamestnani v odbore.

Kontaktna adresa: Fakulta prirodnych vied UCM v Trnave, Nam. J. Herdu 2, 917 01 Trnava
tel.: 033/55 65 321,033/55 65 318

e-mail: dekan.fpv@ucm.sk

doc. RNDr. Iveta Dirgova Luptakova, PhD.
dekanka FPV UCM v Trnave

+421 33 5565 321 www.ucm.sk
info.fpy@ucm.sk


mailto:dekan.fpv@ucm.sk

Univerzita sv. Cyrila a Metoda v Trnave
Fakulta prirodnych vied
Namestie Jozefa Herdu 2

917 01 Trnava

Témy dizertaénych prac v akademickom roku 2025/2026 pre studijny
program:

Aplikovana analyticka a bioanalyticka chémia

Nazov témy: Vyvoj inovativnych uhlikovych materidlov pre prekoncentracné postupy a elektroanalytické
aplikacie

Skolitel: doc. RNDr. Vladimir Fristék, PhD.

Pracovisko: Katedra chémie, Pedagogicka fakulta v Trnave, Trnavska univerzita v Trnave/ Oddelenie
environmentalnych vied UCHEYV, Fakulta prirodnych vied, UCM v Trnave

Forma stadia: dennd

Anotacia: Stanovenie analytov na stopovej resp. ultrastopovej tirovni je urgentnou poziadavkou pre Siroka
oblast priemyselnych cinnosti, polnohospoddrstva ako aj ochrany zivotného prostredia. Pouzitie
prekoncentra¢nych postupov pred samotnou analyzou je preto vysoko ziaduce a kItcové. Aplikacia uhlikovych
materidlov na baze biouhlia, ktoré vznikd v procese termochemickej konverzie vstupného prekurzora za
anoxickych podmienok pri teplotach 300-850°C, v separacnych a prekoncentracnych postupoch je pomerne
inovativny pristup aj z pohladu uplatnenia principov zelenej analytickej chémie a obehového hospodarstva.
Hlavnym cielom dizertacnej prace bude priprava a fyzikalno-chemicka charakterizacia vstupnych prekurzorov
na baze odpadovej biomasy a pyrolyznych materialov pripravenych z prekurzorov v procese pomalej pyrolyzy
pri optimalizovanych podmienkach (teplota, doba zdrzania prekurzora v reaktore, chemicka a fyzikalna
modifikécia). Vyuzité buda pokrocilé spektralne metédy (FAAS, ET-AAS, ICP-OES, FT-IR, SEM-EDX, RTG
difrakcia), metddy elementarnej analyzy, 13C jadrovej magnetickej rezonancie, metdédy stanovenia plochy
Specifickych povrchov (SSA) a porozity s vyuzitim sorpcie plynného N2 a CO2. Separa¢ny proces vybranych
analytov (Li, As, Cd) vzorkami pyrolyznych materidlov z modelovych roztokov ako aj realnych vzoriek
(rozloZené odpady, vzorky zivotného prostredia) bude sledovany vo vsadzkovom rezime v jednozlozkovych
ako aj viaczlozkovych systémoch. Selektované uhlikové materidly budu nasledne aplikované ako modifikatory
uhlikovych elektrod testovanych v prietokovych elektroanalytickych (voltampérometrickych) systémoch pre
optimalizaciu pracovnych podmienok stanovenia vybranych analytov (linearny rozsah, LOD, LOQ, citlivost,
selektivita a pod.) ako aj samotné stanovenie analytov v realnych vzorkach.

Topic: Development of innovative carbon materials for preconcentration processes and electroanalytical
applications

Supervisor: assoc. prof. Dr. Vladimir Fristak

Department: Department of Chemistry, Faculty of Education in Trnava, University of Trnava/ Department of
Environmental Sciences, Faculty of Natural Sciences, UCM in Trnava

Form of study: full-time

Annotation: The determination of analytes at trace or ultra-trace level is an urgent requirement for a wide range
of industrial activities, agriculture as well as environmental protection. The use of preconcentration procedures
prior to the actual analysis is therefore highly desirable and crucial. The application of biochar-based carbon
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materials, which are formed in the process of thermochemical conversion of the input precursor under anoxic
conditions at temperatures of 300-850°C, in separation and preconcentration procedures is a rather innovative
approach also from the point of view of the application of the principles of green analytical chemistry and the
circular economy. The main objective of this dissertation will be the preparation and physicochemical
characterization of waste biomass-based feedstock precursors and pyrolysis materials prepared from the
precursors in a slow pyrolysis process under optimized conditions (temperature, precursor residence time in the
reactor, chemical and physical modification). Advanced spectral methods (FAAS, ET-AAS, ICP-OES, FT-IR,
SEM-EDX, X-ray diffraction), elemental analysis, 13C nuclear magnetic resonance, specific surface area (SSA)
and porosity methods using N2 and CO2 gas sorption will be used. The separation process of selected analytes
(Li, As, Cd) by samples of pyrolysis materials from model solutions as well as real samples (decomposed wastes,
environmental samples) will be monitored in the embedding mode in both single and multicomponent systems.
The selected carbon materials will be subsequently applied as modifiers of carbon electrodes tested in flow
electroanalytical (voltammetric) systems to optimize the working conditions for the determination of selected
analytes (linear range, LOD, LOQ, sensitivity, selectivity, etc.) as well as the actual determination of analytes in
real samples.

Nazov témy: Jednojadrové komplexy na baze tetradentatnych symetrickych ligandov salénového typu
Skolitel: doc. RNDr. Cyril Rajnak, PhD. et PhD., univ. prof.

Pracovisko: Ustav chémie a environmentélnych vied, Fakulta prirodnych vied UCM v Trnave

Forma stadia: dennd

Anotacia: PhD praca je zamerana na chemicky dizajn, spektralnu a magnetochemickt analyzu komplexov na
baze 3d kovovych ionov prvého prechodného radu, ako aj 4f prvkov so Struktdrne symetrickymi a
asymetrickymi ligandami salénového typu. Katiény (napr. Mn2+, Fe2+, Co2+, Ni2+, Cu2+, Sm3+, Yb3+) mozu byt
umiestnené do tetradentatnych chelatacnych vreciek organického ligandu - bis-Shiffovej bazy. Chiralne
komplexy typu salen-kov sa najCastejSie pouzivaju ako aktivne zlozky do asymetrickej katalyzy. Na
charakterizaciu produktov sa pouZijti vybrané metédy molekulovej spektroskopie, ako napr. NMR, IC, UV/Vis,
ale aj SQUID magnetometria, EPR, praskovd a monokrystalova rontgenova difraktometria. Dalej sa pouZije
prvkové analyza. Ciefom bude Studovat niektoré komplexy aj z pohl'adu elektrochémie.

Topic name: Mononuclear complexes based on tetradentate symmetrical salen type ligands

Supervisor: assoc. prof. Dr. Cyril Rajnak

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time

Annotation: The thesis is geared towards a rational design, spectral and magnetochemical analysis of complexes
based on 3d metal ions of first transition raw, as well as cations of 4f elements with structurally symmetrical and
asymmetrical salen-type of ligands. Some cations (Mn2+, Fe2+, Co2+, Ni2+, Cu2+, Sm3+, Yb3+) can be placed in
the tetradentate chelation pocket of the organic ligand e.g bis-Schiff bases. Chiral salen-metal complexes are most
often used as active components in asymmetric catalysis. The products will be characterized by Elemental
analysis - EA, Nuclear magnetic resonance - NMR, Fourier transform infrared spectroscopy - FTIR, Ultraviolet-
visible spectrophotometry — UV/Vis, superconducting quantum interference device magnetometry - SQUID,
Electron paramagnetic resonance - EPR, X-ray powder diffraction - XRD and Single Crystal X-ray Diffraction SC-
XRD technique and electrochemistry.

Nazov témy: Analyza klinicky preskribovanych antibiotik s cielom progresie a podpory vyvoja novych
antibiotik in silico
Skolitel: doc. Ing. Tibor Maliar, PhD.
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Pracovisko: Ustav chémie a environmentalnych vied, Fakulta prirodnych vied UCM v Trnave
Forma studia: dennd
Anotacia: V sucasnosti je evidentna kriza antibiotik v suvislosti s dynamickym ndrastom rezistencie
predovSetkym nozokomidlnych infekcii a z obavy ne-existencie ti¢inného antibiotika i pre pripad pandemickych
situdcii. Potreba pokusov o vyvoj novych tcinnych antibiotik je nesporna, ako o potrebu selektivne vysoko
ucinnych antibiotik, tak i mozno intenzitne menej t¢innych, ale za to plosne ui¢innych antibiotik. Rastuci priestor
chemo-informatiky a bio-informatiky v podobe Specifickych databaz a Specializovaného softvéru pontka
moznost analyzovat 214 klinicky schvalenych antibiotik tak, aby z nich vyplynuli filtre a kritéria, ktoré by boli
uplatnitelné pri selekcii perspektivnych kandidatov antibiotik a to na trovni in silico. Pre tento tcel sluZzia
napriklad databazy: SCIFINDER, LOTUS database, webové vypoctové nastroje ako mnapriklad
MOLINSPIRATION, WAY2DRUGS, PRO TOX 3., SWISS ADME, SWISS TARGET PREDICTION, SWISS
COMPOUND SIMILARIRY, softvér HYPERCHEM, OSIRIS ¢i PETRA.
Konkrétne ciele st formulované nasledovne:

e  Pripravit literarny prehlad o zakladnych pojmoch antibakteriadlne i¢innych latok.

e  Pripravit prehlad o klinicky schvalenych antibiotikach.

e Pripravit literarny prehlad o jednotlivych databazach a webovych nastrojoch, ktoré budua aplikované v

praci.
e Vypocet dostupnych parametrov in silico pre 214 aktudlne schvalenych antibiotik.

e Vyvodenie zaverov pre vyvoj dalsich, novych antibiotik.

Topic name: Analysis of Clinically Prescribed Antibiotics Aimed at Progression and Support for the
Development of New Antibiotics In Silico
Supervisor: assoc. prof. Dr. Tibor Maliar
Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava
Form of study: full-time
Annotation: Currently, there is an evident antibiotic crisis related to the dynamic rise in resistance, particularly
of nosocomial infections, and concerns about the lack of effective antibiotics, even in the case of pandemic
situations. The need for attempts to develop new, effective antibiotics is indisputable, both for the need for
selectively highly effective antibiotics and possibly for less potent but widely effective antibiotics. The growing
field of chemo-informatics and bio-informatics, in the form of specific databases and specialized software, offers
the opportunity to analyze 214 clinically approved antibiotics in such a way that filters and criteria can be
derived, which would be applicable in the selection of promising antibiotic candidates at the in silico level. For
this purpose, databases such as SCIFINDER, LOTUS database, and web-based computational tools like
MOLINSPIRATION, WAY2DRUGS, PRO TOX 3, SWISS ADME, SWISS TARGET PREDICTION, SWISS
COMPOUND SIMILARITY, and software such as HYPERCHEM, OSIRIS, and PETRA are used.
The specific goals are formulated as follows:

e To prepare a literature review on the basic concepts of antibacterial active substances.

e To prepare an overview of clinically approved antibiotics.

e To prepare a literature review of individual databases and web tools that will be applied in the work.

e To calculate available in silico parameters for the 214 currently approved antibiotics.

e To draw conclusions for the development of further new antibiotics.

Nazov témy: Cielena a necielena analyza environmentalnych vzoriek kombinovanymi hmotnostno-
spektrometrickymi technikami
Skolitel: doc. Ing. Andrea Purdesova, PhD.
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Pracovisko: Ustav chémie a environmentalnych vied, Fakulta prirodnych vied UCM v Trnave
Forma studia: denné/externa

Anotacia: Cielom dizertacnej prace je navrhnat, optimalizovat a validovat kombinované GC-MS, GC MS/MS
metddy pre cielenti a necielenti analyzu komplexnych environmentalnych vzoriek.

Topic name: Targeted and non-targeted analysis of environmental samples by combined mass spectrometric
techniques
Supervisor: assoc. prof. Dr. Andrea Purdesova

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time/part-time
Annotation: The aim of the dissertation is to design, optimize and validate combined GC-MS methods for
targeted and non-targeted analysis of complex environmental samples.

Nazov témy: Vyuzitie plynovej a kvapalinovej chromatografie v ultrastopovej analyze rezidui pesticidov v
potravinach

Skolitel: doc. Ing. Andrea Purde$ovd, PhD.

Pracovisko: Ustav chémie a environmentalnych vied, Fakulta prirodnych vied UCM v Trnave

Forma Stadia: dennd/externa

Anotacia: Cielom dizertacnej prace je navrhnut, optimalizovat a validovat GC-MS/MS, LC-MS/MS metédy na
identifikaciu a stanovenie vybranych rezidui pesticidov na stopovych a ultrastopovych koncentracnych
hladinach v potravinach.

Topic name: Utilization of gas and liquid chromatography in ultratrace analysis of pesticide residues in food
Supervisor: assoc. prof. Dr. Andrea PurdeSova

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time/part-time

Annotation: The aim of the dissertation is to design, optimize and validate GC - MS/MS, LC-MS/MS methods for
the identification and determination of selected pesticide residues at trace and ultra-trace concentration levels in
food.

Nézov témy: Sttidium moZnosti vyuZitia kombinovanych chromatografickych technik v spojeni s modernymi
technikami tipravy vzorky na analyzu potravinovych vzoriek

Skolitel: doc. Ing. Andrea Purdesova, PhD.

Pracovisko: Ustav chémie a environmentélnych vied, Fakulta prirodnych vied UCM v Trnave

Forma Stadia: dennd/externa

Anotacia: V poslednom desatroci boli zavedené v pripravy vzoriek viaceré mikroextrakéné techniky ako napr.
mikroextrakcia so sorbentom umiestnenym v mikrostriekacke, ¢i disperzna extrakcia kvapalina-kvapalina a iné.
Cielom dizertacnej prace je navrhnut a optimalizovat extrakéné a mikroextrakéné metddy upravy potravinovej
vzorky v kombinacii s GC-MS/MS.

Topic name: Study of the possibilities of utilization combined chromatographic techniques in combination
with modern sample preparation techniques for the analysis of food samples

Supervisor: assoc. prof. Dr. Andrea PurdeSova
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Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time/part-time

Annotation: In the last decade, several microextraction techniques were introduced in sample preparation, such
as microextraction with a sorbent placed in a microsyringe, or liquid-liquid dispersion extraction and others. The
aim of the dissertation is to design and optimize extraction and microextraction methods of food sample
preparation in combination with GC-MS/MS.

Nézov témy: Stadium novych moznosti vyuZitia elektroanalytickych metéd vo farmaceutickej analyze
Skolitel: doc. Ing. Andrea Purde$ové, PhD.

Pracovisko: Ustav chémie a environmentélnych vied, Fakulta prirodnych vied UCM v Trnave

Forma Stadia: dennd/externa

Anotacia: Dizerta¢nd praca je zamerana na vyvoj, validaciu a aplikaciu elektroanalytickych metéd na stanovenie
vybranych analytov vo vzorkach klinického a farmaceutického charakteru.

Topic name: Study of New Possibilities of Using Electroanalytical Methods in Pharmaceutical Analysis
Supervisor: assoc. prof. Dr. Andrea Purdesova

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time/part-time

Annotation: The dissertation is focused on the development, validation and application of selected
electroanalytical methods for the determination of analytes in clinical and pharmaceutical samples.
Electroanalytical methods can provide, under certain conditions, a cheaper alternative to routinely used
analytical methods and procedures such as high-performance liquid chromatography or gas chromatography.

Nazov témy: Syntéza a vlastnosti vybranych heterocyklickych zlticenin s aplikaénym vyznamom v
optoelektronickych materialoch a medicine
Skolitel: RNDr. Zita Tokérova, PhD.
Pracovisko: Ustav chémie a environmentalnych vied, Fakulta prirodnych vied UCM v Trnave
Forma stadia: dennd
Anotacia: Syntéza tiofén a tiazolo[5,4-d]tiazol substituovanych hererocyklickych zltcenin je vyznamna pre
dizajn organickych materidlov s vyznamom v optoelektronickych zariadeniach. Pre tieto zltéeniny sa uplatiiuje
pravidlo mt-konjugacie, ¢o ma za nasledok absorbanciu vo viditelnej oblasti a primeranti elektronicku struktaru.
Vdaka kombinacii tychto zakladnych vlastnosti, ktoré sa daji docielit spravne vedenou syntetickou sekvenciou,
sa zlticeniny s obsahom tiofénovych a tiazolo[5,4-d]tiazolovych Struktarnych subjednotiek stavaju vhodnymi
dopantami pre optoelektronické materidly s vyznamom pre konstrukciu organickych svetlo-emitujacich diod a
organickych solarnych zariadeni. PoZiadavky dizajnu pre Struktary organickych derivatov s vyznamom v
optoelektronike sa uplatnuje aj pri navrhu usporiadania chromoférov s medicinskym potencialom v oblasti
fotodynamickej terapie. Pre tieto je vSak je klticovym fragmentom izoindol ako stcast azamakrocyklického
systému ftalokyaninov. Periférna substitticia tiofénom dokaZze vlastnosti findlnych azamakrocyklov vylepsit v
prospech lepsej oxidacnej stability, moZnost substitiicie v prospech rozpustnosti a najmé absorbancie vo Vis-
oblasti a fluorescencie ako zasadnych pre PDT. Preto je zltcenina TLD 1433 s obsahom tiofénovych jadier na
heterocyklickom derivate s obsahom dusik-obsahujicich jadier jednou 2z wuznanych a pouzivanych
terapeutickych cinidiel na liecbu rakoviny hrtana, pltc, koze a prsnikov. V pripade pokusov o zavedenie
tiofénovej jednotky do Struktary ftalokyaninov a ich podobnych izoindol-obsahujucich derivatov je ddlezity
spravny navrh reakénych postupov a nasledna syntéza cielovych zlucenin.
+42133 5565 321 www.ucm,sk
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Topic name: Synthesis and properties of selected heterocyclic compounds with relevance in optoelectronic
materials design and medicine

Supervisor: assoc. prof. Dr. Zita Tokarova

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time

Annotation: Synthesis of thiophene and thiazolo[5,4-d]thiazole substituted heterocycles is important for design
of organic materials for optoelectronic devices. For particula compounds the rule of m-conjugation is crucial to
gain absorbance in Vis-area and relevant electronical structure. Folloving these basic rules in combination with
the adequate synthetic approaches the thiophene and thiazolo[5,4-d]thiazole based compounds becomes
profitable hosts for organic optoelectronic materials for construction of organic light emitting-diodes and organic
solar cells. Surprisingly, the design rules for the constructions of organic optoelectronics are closely related to the
requirements for achievement of chromophores with medicinal importance, particularly for the photodynamic
therapy (PDT). For such derivatives the key component is phthalocyanine. By the peripheral thiophene-
substitution of azamacrocycles the enhancement of properties is achievable, in terms of better oxidation stability,
modificable substitution pattern to increase the solubility and, most importantly, absorbance in Vis-area and
fluorescence as essential for PDT. By such manner the structure of TLD 1433, that belongs to one of the already
accepted and used for the lung, breast and skin cancer treatment, have been created containing thiophene units
and heterocyclic system built up with N-containing heteroatoms. The insertion of thiophene ring into the
structure of phthalocyanine or its isoindole-containing derivatives relies on a sophisticated validation of the
approach and the subsequent synthesis.

Nazov témy: Priprava Specidlnych magnetoaktivnych zltcenin a analyza ich vlastnosti

Skolitel: prof. RNDr. Jan Titi§, PhD.

Pracovisko: Ustav chémie a environmentélnych vied, Fakulta prirodnych vied UCM v Trnave

Forma Stadia: denna

Anotacia: Dizertacna praca bude zamerana na vyskum magnetoaktivnych koordinacnych zlicenin
oznacovanych ako jednomolekulové magnety. Tieto reprezentuju triedu vysokosofistikovanych magnetickych
materidlov s potencidlom technologického transferu do oblasti mikroelektroniky. V tomto zmysle buda
pripravené nové komplexy obsahujuce prechodné kovy, pripadne lantanoidy, ktoré budti ndsledne
charakterizované metédami prvkovej, spektralnej a magnetochemickej analyzy. Ustrednym objektom vyskumu
bude magneticka anizotropia a pomala magneticka relaxacia, ktoré budt systematicky skiimané na zaklade
analyzy Struktiarnych, susceptibilitnych (DC, AC) a magnetizacnych dat. Experimentalne tidaje budt podporené
modernymi kvantovo-chemickymi vypoé¢tami (DFT, MCSCF, MRPT, MRCI). Student sa v ramci rieSenia prace
obozndmi s metodikou syntézy koordinaénych zlacenin, analytickymi technikami pouzivanymi na
charakterizaciu zlucenin (H/N/C/S, AAS, IR, UV-Vis, EPR, XPD, XCD, SQUID) a teoretickou bazou
molekulového magnetizmu.

Topic name: Preparation of special magnetoactive compounds and analysis of their properties
Supervisor: prof. Dr. Jan Titi$

Department: Department of Chemistry and Environmental Sciences, Faculty of Natural Sciences UCM in
Trnava

Form of study: full-time

Annotation: The thesis will focus on the research of magnetoactive coordination compounds, such as single-
molecule magnets. These represent a class of highly sophisticated magnetic materials with the potential for
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technological transfer to the field of microelectronics. In this sense, new complexes containing transition metals
or lanthanides will be prepared, which will be subsequently characterized by methods of elemental, spectral and
magnetochemical analysis. The central object of the research will be magnetic anisotropy and slow magnetic
relaxation, which will be systematically investigated on the basis of structural, susceptibility (DC, AC) and
magnetization data analysis. Experimental data will be supported by calculations base on contemporary methods
of quantum chemistry (DFT, MCSCF, MRPT, MRCI). The student gets acquainted with the methodology of
synthesis of coordination compounds, analytical techniques used for the characterization of the compounds (H/
N/C/S, AAS, IR, UV-Vis, EPR, XPD, XCD, SQUID and others) and the theoretical basis of molecular magnetism.

schvalili:

prof. RNDr. Jan Titis, PhD.

Predseda odborovej

komisie doktorandského Stadia v studijnom
programe Aplikovana analyticka a bioanalyticka

chémia

doc. RNDr. Iveta Dirgova Luptakova, PhD.
dekanka FPV UCM
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