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Pogoji za vkljuditev v delo oz. za opravljanje Prerequisits:

Studijskih obveznosti:

Priporocljivo je predznanje s podrocij fizike Preknowledge from the following fields of

mehke snovi, fizike materialov in statisti¢ne physics is recommended: soft matter physics,

termodinamike physics of materials and statistical
thermodynamics




Vsebina:

Content (Syllabus outline):

Osnove polimerov
- osnovne definicije, konfiguracije polimernih
verig, modeli za masno porazdelitev

StatistiCha termodinamika polimernih raztopin

- sploSne termodinamske zveze, entropija
mesanja, razredc¢ene polimerne raztopine

Fazno ravnovesje v polimernih sistemih
- fazno ravnovesje v polimernih tekocinah in
kristalih

Polimeri s kompleksno strukturo
- polimerne mesanice, sestavljeni linearni in
zvezdasti sistemi, interakcijski parameter

Lastnosti raztopin in metode za karakterizacijo
- masna porazdelitev, viskoznost, osmotski
pritisk, difuzija, mikrofazna separacija

- sipanje vidne in rentgenske svetlobe, sipanje
nevtronov, cirkularni dikroizem, elektronska
mikroskopija, jedrska magnetna resonanca,
elektronska in IR spektroskopija,

Polimeri na povrSinah in metoda za
karakterizacija

- termodinamika prostih povrsin, povrsinska
napetost, urejanje v tankih plasteh

- elektronska mikroskopija, mikroskopija na
atomsko silo

Pomembnost in uporaba polimerov

Polymer basics

- primary definitions, configuration of polymer
chains, models of molecular weight
distributions

Statistical thermodynamics of polymer solutions
- general thermodynamic relations, entropy of
mixing, dilute polymer solutions

Phase equilibria in polymer systems
- phase equilibria in liquid and crystalline
polymer systems

Polymers with complex structure
- polymer blends, block copolymers with linear
and starlike geometries, interaction parameters

Solution properties and characterisation

- mass distributions, viscosity, osmotic pressure,
diffusion

- light scattering, x-ray and neutron scattering,
circular dichroism, electron microscopy, nuclear
magnetic resonance, electronic and infrared
spectroscopy

Polymer on surfaces and characterisation

- thermodynamics of free surfaces, surface
tension, ordering in thin films

- electron microscopy, atomic force microsopy
(AFM)

Modern applications and use of polymers

Temeljni literatura in viri / Readings:

1) S.F. Sun: Physical Chemistry of Macromolecules (John Wiley & Sons, New York, 1994)

2) R.J.Young, P.A. Lovell: Introduction to Polymers, 3rd edition (CRC Press, Boca Raton, 2011)

3) L.H. Sperling, Introduction to physical polymer science, 4th edition (Wiley-Interscience, 2006).

4) M. Doi, S.F. Edwards: The Theory of Polymer Dynamics (Oxford University Press, New York,

2001)

5) . Israelachvili, Intermolecular and Surface Forces, 3rd edition (Academic Press, San Diego,

2011)




Cilji in kompetence:

Objectives and competences:

Studenti poglobijo znanje s podrogja
polimernih sistemov in dobijo pregledno
znanje o eksperimentalnih metodah,
teoreti¢nih modelih in moderni uporabi
polimerov.

Students acquire a deeper knowledge on
polymer systems and gain an overview of
experimental methods, theoretical models and
applications of polymers.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Razumevanje fizikalnih pojavov iz podrocja
polimernih sistemov

Prenesljive/klju¢ne spretnosti in drugi atributi:

Razliéni eksperimentalni pristopi, racunske
metode za opis polimerov in celoten pristop k
reSevanju problemov.

Knowledge and understanding:

Knowledge and understanding of physical laws
in polymer systems
Transferable/Key Skills and other attributes:

Different experimental techniques, numerical
methods for describing polymers, and an
integral approach to problem solving

Metode poucevanja in uc¢enja:

Learning and teaching methods:

Metodika obsega teoreti¢en uvod v
obravnavano snov in reSevanje posameznih
problemov.

They are based on theoretical introduction and
on solving of specific problems.

Delez (v %) /

Nadini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt) project):

ustni izpit 50% oral exam

seminar 50% seminar

Reference nosilca / Lecturer's references:
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3. HESSARI, Nason Ma'ani, SPINDLER, Lea, TROHA, Tinkara, LAM, Wan-Chi, DREVENSEK OLENIK,
Irena, WEBBA DA SILVA, Mateus. Programmed self-assembly of a quadruplex DNA
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