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UCNI NACRT PREDMETA / SUBJECT SPECIFICATION

Predmet: Biofizika
Subject Title: Biophysics
Studijski program Studijska smer Letnik Semester
Study programme Study field Year Semester
Splosna medicina Splosna medicina 1 1
General medicine General medicine
Univerzitetna koda predmeta / University subject
code:
Samost.
Predavanja Seminar Sem. vaje Lab. vaje Teren. vaje delo ECTS
Lectures Seminar Tutorial Labor work Field work Individ.
work
30 15 | | 30 75 || 5

Nosilec predmeta / Lecturer:

[Red. prof. dr. Milan Brumen

Jeziki /
Languages:

Predavanja /
Lecture:

slovenski/Slovene

Vaje / Tutorial:

Slovenski/Slovene

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

Prerequisits:

Vsebina:

Content (Syllabus outline):

Mehanika: 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 cloveskega telesa; dihanje,
transport respiratornih plinov; krvni obtok;

Mechanics: 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




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 bioloskih
makromolekul, alostericne 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 elasticnih lastnosti snovi,
opticne naprave in meritve: leCe, model
ocesa, mikroskop, spektroskopija; merilci
elektricnih kolicin, osciloskop, merjenje
membranskega elektricnega potenciala,
rentgen in absorpcija rentgenskih zarkov v
snovi, rentgenska kristalografija,
elektrokardiografija, sonografija.

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.
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 / Textbooks:

1) George B. Benedek, Felix M.H. Villars: Physics with Illustrative Examples from Medicine

and Biology:

2) Mechanics, 2. Statistical Physics, 3. Electricity and Magnetism; Springer Verlag, New York

2000.

Russell K. Hobbie: Intermediate Physics for Medicine and Biology; John Wiley & Sons, New

York 1997.

3) Rudolf Kladnik: Visokosolska fizika, 1., 2. in 3. del, DZS, Ljubljana 1991
4) Rob Phillips, Jane Kondev, Julie Theriot, Physical Biology of the Cell; Garland Science,

Taylor & Francis Group, LLC, New York 2009.

Cilji: Objectives:
Osvojiti osnovne fizikalne koncepte in| |To attain the knowledge of the fundamental
zakonitosti pomembne za razumevanje| |concepts and laws in physics important for

bioloskih procesov na ravneh organizma,
organa, tkiva, celice ter supramolekularnih in
makromolekularnih struktur. Spoznati
fizikalne pojave, ki so osnova fizioloskih
procesov v Ccloveskem organizmu ter nekaterih
metod v diagnostiki in zdravljenju.

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 diagnhostic 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.

Knowledge and Understanding:

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

physiology.




Prenesljive/kljucne spretnosti in drugi
atributi:

Studentje znajo uporabiti preproste

matematicne modele za kvantitativni studij

strukture in funkcije izbranih bioloskih

sistemov in primerov iz humane fiziologije.

Studentje osvojijo $iroko razgledanost na
podrocju naravoslovja. Znajo prikazati
izmerjene eksperimentalne podatke.

Transferable/Key Skills and other attributes:

Students are able to use simple mathematical
models for quantitative 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.

Metode poucevanja in uc¢enja:

Learning and teaching methods:

Predavanja.
Seminar.
Laboratorijske vaje.

Lectures.
Course work.
Lab work.

Nacini ocenjevanja: Delez (v %) /  Assessment:
weight (in %)
Sklepni kolokvij iz laboratorijskih vaj
oziroma pisni izpit 50 Final test on lab work or written exam
Seminar 10 Course work.
Ustni izpit 40 Oral examination.
(Opravljene laboratorijske vaje in (Lab and course work done are
seminar sta pogoja za pristop K izpitu) conditions to get to examination)




