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| UCNI NACRT PREDMETA / COURSE SYLLABUS
Predmet: Biofizika
Course title: Biophysics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Farmacija, 2. stopnja 1. 1.
Pharmacy, 2. level 1. 1.
Vrsta predmeta / Course type | obvezni/obligatory
Univerzitetna koda predmeta / University course code: |
Druge oblike
Predavanja Seminar Vaje Klinicne vaje Studija Samost. delo ECTS
Lectures Seminar Tutorial Clinical training Other forms of Individual work
study
75 | 30 | 135 || 8

Nosilec predmeta / Lecturer:

| doc. dr. Andrej Dobovisek, izr. prof. dr. Marko Gosak

Jeziki / Predavanja / Lectures:

slovenski/slovene

Languages: Vaje / Tutorial:

slovenski/slovene

Pogoji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisites:

[/ | [/
Vsebina: Content (Syllabus outline):
Mehanika: Mechanics:

sila, tlak, navor, delo, energija, napetosti in deformacije;
tlak v mirujocih tekocinah, tok tekocin.

Elektricne in magnetne lastnosti snovi:

sile (polje).

Termodinamika:

termodinamski zakoni; termodinamski potenciali;
transport snovi.

Nihanje in valovanje:

zvok, svetloba; osnovne lastnosti valovanja, opticne
naprave.

Zgradba in model atoma, medatomske in
medmolekularne interakcije.

Zgradba in stabilnost atomskega jedra, radioaktivnost.
Izbrani bioloski procesi oziroma sistemi: biomehanika
¢loveskega telesa; dihanje, transport respiratornih
plinov; krvni obtok; voda: struktura, hidrofilne in
hidrofobne interakcije, hidracija ionov; struktura in
mehanske lastnosti bioloske membrane, prehajanje
vode in ionov preko celicne membrane; prevajanje
Zivénega impulza; biofizika vida in sluha; struktura

force, pressure, torque, work, energy; tension and
deformations; hydrostatics and liquid flow.

Electric and magnetic properties of matter: forces (field).
Thermodynamics:

thermodynamic laws and potentials, transport of matter.
Oscillations and waves:

sound, light; properties of waves, optical devices.
Structure and models of atoms, atomic and molecular
interactions.

Structure and stability of atomic nucleus, radioactivity.
Selected biological processes and systems:

Biomechanics of human body; respiration and transport
of respiratory gases; blood circulatory system; water:
structure, hydrophilic and hydrophobic interactions,
hydration of ions; structure and mechanical properties of
biological membranes, transport of water and ions across
the cell membrane; propagation of nerve pulses;
biophysics of vision and hearing; structure of biological
macromolecules, alosteric interactions; interaction of
ionizing radiation with tissue.
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bioloskih makromolekul, alosteri¢ne interakcije;
interakcija ionizirajoCega sevanja s tkivom.

Izbrane eksperimentalne metode in naprave v povezavi
z laboratorijskimi vajami:

merjenje tlaka in krvnega tlaka, dolocitev moci misic pri
delu in gibanju, merjenje pretoka tekocine, merjenje
elasti¢nih lastnosti snovi, opti¢ne naprave in meritve:
lece, model ocesa, mikroskop, spektroskopija; merilci
elektri¢nih kolicin, osciloskop, merjenje membranskega
elektricnega potenciala, rentgen in absorpcija
rentgenskih Zarkov v snovi, rentgenska kristalografija,
elektrokardiografija, sonografija.

Selected experimental methods and devices in relation to
lab work:

measurements of pressure, blood pressure, and volume
flow; determination of muscle power in movement and
doing work; optical devices and measurements: lenses,
light microscope; model of human eye, optical
spectroscopy; instruments for measuring systems
electrical properties, oscilloscope, measurements of
membrane potential; roentgen apparatus and absorption
of X rays, roentgen crystallography; electrocardiography
and sonography

Temeljni literatura in viri / Readings:

TEMELINA LITERATURA:

1. Jay Newman: Physic of the Life Sciences, Springer Science + Bussiness Media, LLC 2008 (vsa poglavja razen teorije

relativnosti).

2. R. Glaser, Biophysics: An Introduction, Springer-Verlag, 2012.

DODATNA LITERATURA:

3. Rob Phillips, Jane Kondev, Julie Theriot, Physical Biology of the Cell; Garland Science, Taylor & Francis Group, LLC,

New York 2009.

4. Roland Glaser, Biophysics: An Introduction, Springer-Verlag, Heidelberg 2012.

g

Patrick F. Dillon: Biophysics. A Physiological Approach, Cambridge University Press 2012.

6. Diagnosti¢na in intervencijska radiologija. Splo$ni del. Urednik Vladimir Jevti¢, sourednika Milo$ Surlan, JoZe

Matela. Zalozba Pivec Maribor 2014.

Cilji in kompetence:

Objectives and competences:

Osvojiti osnovne fizikalne koncepte in zakonitosti
pomembne za razumevanje bioloskih procesov na
ravneh organizma, organa, tkiva, celice ter
supramolekularnih in makromolekularnih struktur.
Spoznati fizikalne pojave, ki so osnova fizioloskih
procesov v Cloveskem organizmu ter nekaterih metod v
diagnostiki in zdravljenju.

To attain the knowledge of the fundamental concepts
and laws in physics important for understanding various
biological processes running on different levels of
biological organisation such as organisms, organs, tissues,
cells, and supramolecular and macromolecular structures.
To get acquainted with phenomena in physics which
serve as fundamental understanding of physiological
processes in human as well as of some diagnostic
methods and methods of medical treatment.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Studentje osvojijo znanje fundamentalnih fizikalnih
konceptov in zakonov usmerjenih v razumevanje
razlicnih procesov v biologiji in fiziologiji.

Prenesljive/klju¢ne spretnosti in drugi atributi:
Studentje znajo uporabiti preproste matematicne
modele za kvantitativni Studij strukture in funkcije
izbranih bioloskih sistemov in primerov iz humane
fiziologije.

Knowledge and understanding:

Students get knowledge of fundamental concepts and
laws in physics applied to understanding various
processes in biology and physiology.

Transferable/Key Skills and other attributes:

Students are able to use simple mathematical models for
guantitative studies of structure and function of selected
biological systems and cases in human physiology. They
become well broadly versed in science. They know how
to present their measured experimental data.
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Studentje osvojijo Siroko razgledanost na podro¢ju
naravoslovja. Znajo prikazati izmerjene eksperimentalne

podatke.

Metode poucevanja in ucenja:

Learning and teaching methods:

Predavanja
Vaje (laboratorijske)

Lectures
Tutorial (laboratory)

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Nadin (pisni izpit, ustno izprasevanje, naloge,
projekt)

e Pisniizpit
e Ustniizpit

STUDIJSKE OBVEZNOSTI STUDENTOV
e 80% prisotnost na laboratorijskih vajah

POGOJ ZA PRISTOP K IZPITU
e Opravljen kolokvij oz. pisni izpit je pogoj za
pristop k ustnemu izpitu.

50 %
50 %

Type (examination, oral, coursework, project):

e  Written exam
e Oral exam

ACADEMIC OBLIGATIONS OF STUDENTS
e 80 % attendance at laboratory tutorials

CONDITIONS FOR TAKING THE EXAM
e  Passing the partial or written exam is a
condition to approach the oral exam.

Reference nosilca / Lecturer's references:

1. VITAS, Marko, DOBOVISEK, Andrej. A possible origin of life in nonpolar environments. Biosystems. [Print ed.]. Jan.
2025, vol. 247, [article no.] 105384, str. 1-8. ISSN 0303-2647. DOI: 10.1016/j.biosystems.2024.105384. [COBISS.SI-

ID 222336003]

2. DOBOVISEK, Andrej, BLAZEVIC, Tina, KRAL, Samo, FAIMUT, Ale$. Enzyme cascade to enzyme complex phase-
transition-like transformation studied by the maximum entropy production principle. Cell reports physical science.
2025, vol. 6, iss. 2, [article no.] 102400, 11 str. ISSN 2666-3864. https://doi.org/10.1016/j.xcrp.2024.102400, Digitalna
knjiznica Univerze v Mariboru — DKUM, DOI: 10.1016/j.xcrp.2024.102400, DOI: 20.500.12556/DKUM-91789.
[COBISS.SI-ID 225246211]

3. DOBOVISEK, Andrej, AMBROZIC, Milan, KUTNJAK, Zdravko, KRAL, Samo. Liquid crystal based active electrocaloric
regenerator. Heliyon. Mar. 2023, vol 9, iss. 3, [article no.] €14035, str. 1-12, ilustr. ISSN 2405-

8440. https://www.sciencedirect.com/science/article/pii/S2405844023012422?via%3Dihub, Digitalna knjiZznica
Univerze v Mariboru — DKUM, DOI: 10.1016/j.heliyon.2023.e14035, DOI: 20.500.12556/DKUM-88457. [COBISS.SI-
ID 143422211],

4. DOBOVISEK, Andrej, VITAS, Marko, BLAZEVIC, Tina, MARKOVIC, Rene, MARHL, Marko, FAJIMUT, Ales. Self-organization
of enzyme-catalyzed reactions studied by the maximum entropy production principle. International journal of
molecular sciences. 2023, vol. 24, iss. 10, 21 str. ISSN 1422-0067. Digitalna knjiznica Univerze v Mariboru — DKUM,
DOI: 10.3390/ijms24108734, DOI: 20.500.12556/DKUM-88180. [COBISS.SI-ID 152729603]

5. STERK, Marko, ZHANG, Yaowen, POHOREC, Viljem, PARADIZ, Eva, DOLENSEK, Jurij, BENNINGER, Richard K. P., STOZER,
AndraZ, KRAVETS, Vira, GOSAK, Marko. Network representation of multicellular activity in pancreatic islets : Technical
considerations for functional connectivity analysis. PLoS computational biology. Maj 2024, vol. 20, iss. 5, 33 str., ilustr.
ISSN 1553-7358. Digitalna knjiznica Univerze v Mariboru — DKUM, DOI: 10.1371/journal.pcbi.1012130. [COBISS.SI-ID
195539971]
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6. STERK, Marko, BARAC, Uro$, STOZER, Andraz, GOSAK, Marko. Both electrical and metabolic coupling shape the
collective multimodal activity and functional connectivity patterns in beta cell collectives : a computational model
perspective. Physical review. E. Nov. 2023, vol. 108, iss. 5, 13 str., ilustr. ISSN 2470-0045.
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.108.054409, Digitalna knjiznica Univerze v Mariboru — DKUM,
DOI: 10.1103/PhysRevE.108.054409. [COBISS.SI-ID 173362435],

7. GOSAK, Marko, YAN-DO, Richard, LIN, Haopeng, MACDONALD, Patrick E., STOZER, Andraz.

Ca2+ oscillations, waves, and networks in islets from human donors with and without type 2 diabetes. Diabetes. Dec.
2022, vol. 71, iss. 12, str. 2584-2596. ISSN 1939-327X. DOI: 10.2337/db22-0004. [COBISS.SI-ID 130567683],
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