
 
UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Predmet: UV in IR spektroskopije 
Course title: UV and IR Spectroscopies 

    

Študijski program in stopnja 
Study programme and level 

Študijska smer 
Study field 

Letnik 
Academic 

year 

Semester 
Semester 

Znanost o materialih (2. Stopnja) / 1 1-2 
Materials science (2nd  level) / 1 1-2 

 
Vrsta predmeta / Course type Obvezni / obligatory 
  
Univerzitetna koda predmeta / University course code: 2ZMA04 
 

Predavanja 
Lectures 

Seminar 
Seminar 

Sem. vaje 
Tutorial 

Lab. vaje 
Laboratory 

work 

Teren. vaje 
Field work 

Samost. delo 
Individ. 

work 
 ECTS 

20 / 10 10 / 120  6 
 
Nosilec predmeta / Lecturer: prof. dr. Jože Grdadolnik 
 
 
Jeziki /  
Languages: 

Predavanja / Lectures: slovenski / English 
Vaje / Tutorial: slovenski / English 

 
Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: 

 
 

 
Prerequisits: 

/  / 

 
Vsebina:  

  
Content (Syllabus outline): 

Predmet obravnava interakcijo elektromagnetnega 
valovanja s snovjo v frekvenčnem območju 
infrardeče in ultravijolične svetlobe. Slušatelji se 
podrobneje seznanijo in pri praktičnih 
laboratorijskih vajah naučijo uporabljati posamezni 
spektroskopski metodi, ki se najpogosteje 
uporabljata pri karakterizaciji materialov 
(kristaliničnih in amorfnih), tekočih prekursorjev, 
nanostrukturnih snovi in površin. Predstavljene so 
lastnosti najpomembnejših virov svetlobe, ki jih 
posamezna spektroskopska metoda izkorišča. 
Poudarek je na uporabnosti posamezne 
spektroskopske metode in njunem medsebojnem 
dopolnjevanju. Študentje na realnih primerih 

 The course discusses the interaction between 
electromagnetic waves and matter in the UV and IR 
frequency range. Students learn theoretical 
principles, and in practical laboratory exercises gain 
know-how necessary to use individual spectroscopic 
methods which are most frequently used in the 
characterization of materials (crystalline and 
amorphous), liquid precursors, nanostructured 
matters and surfaces. Analysis and interpretation of 
results of different spectroscopic methods is 
demonstrated on practical examples from research 
practice. The course presents the properties of the 
light sources used by individual spectroscopic 
methods. Emphasis is placed on the applicability of 



preverjajo, katera kombinacija spektroskopskih 
metod je optimalna pri analizi specifične lastnosti 
materiala. 
 
UV-Vis spektroskopija 
• Meritve prepustnosti in absorpcije, Beerov 
zakon 
• Instrumentacija 
• Molske absorptivnosti, absorbirajoče zvrsti 
• Kvalitativna uporaba UV-Vis absorpcijske 
spektroskopije 
• Kvantitativna analiza absorpcijskih meritev 
• Spektrofotometrične kinetične metode 
• Primeri uporabe na sodobnih materialih 
 
IR in Raman spektroskopija 
• Teorija IR absorpcijske spektrometrije 
• Instrumentacija, izvori IR svetlobe 
• Mid-IR absorpcijska spektrometrija 
• Mid-IR refleksijska spektrometrija 
• Fotoakustična IR spektroskopija 
• Near-IR spektroskopija 
• Far-IR spektroskopija 
• IR mikroskopija 
• Teorija Raman spektroskopije 
• Instrumentacija 
• Primeri uporabe IR in Raman spektroskopije na 
sodobnih materialih. 

individual spectroscopic methods and their 
complementarities. Students use real cases to check 
which combination of spectroscopic methods is 
optimal for the analysis of specific material 
properties.  
 
UV-Vis spectroscopy 
• Measurement of transmittance and absorbance, 
Beer's law 
• Instrumentation 
• Molar absorptivities, absorbing species 
• Qualitative applications of UV-Vis absorption 
spectroscopy 
• Quantitative analysis by absorption 
measurements 
• Spectrophotometric kinetic methods 
• Case studies on modern materials 
 
IR and Raman spectroscopy  
• Theory of IR absorption spectrometry 
• Instrumentation, IR sources 
• Mid-IR absorption spectrometry 
• Mid-IR reflection spectrometry 
• Photoacoustic IR spectroscopy 
• Near-IR spectroscopy 
• Far-IR spectroscopy 
• IR microscopy 
• Theory of Raman spectroscopy 
• Instrumentation 
• Case studies of IR and Raman spectroscopy on 
modern materials. 



Temeljna literatura in viri / Readings: 
• D. A. Skoog, F. J. Holler, T. A. Nieman, Principles of instrumental analysis, Saunders College Publishing, 

Philadelpia, 1998 
• D. A. Skoog, F. J. Holler, S. R. Crouch, Principles of instrumental analysis, 6th edition, Thomson Higher 

Education, Belmont, USA, 2007 
• J. E. Turner, Atoms, Radiation, and Radiation protection, John Wiley and Sons, New York, 1995 
• B. S. Furniss, A. J. Hannaford, P. W. G. Smith, A. R. Tatchell, Vogel's Textbook of Practical Organic 

Chemistry, 5th edition, Longman Scientific & Technical and John Wiley & Sons, New York, 1996 
• K. Nakamoto, Infrared and Raman Spectra of Inorganic and Coordination Compounds, 6th edition, two 

volume set, Wiley Interscience, 2008 

 
Cilji in kompetence: 

  
Objectives and competences: 

Pri predmetu študenti spoznajo sodobne IR in 
UVspektroskopske metode pri karakterizaciji 
atomske, molekulske in elektronske strukture 
materialov. Osvojijo tudi praktična znanja za 
samostojno uporabo in izvedbo različnih 
spektroskopskih metod ter za samostojno analizo 
in interpretacijo rezultatov. 

 In this course, the students learn modern IR and UV 
spectroscopic methods for the characterization of 
the atomic, molecular and electronic structure of 
materials. They gain know-how and practical 
experiences necessary for realisation of 
experiments, and analysis and interpretation of 
results of different spectroscopic methods. 

 
Predvideni študijski rezultati: 

 
 

 
Intended learning outcomes: 

Slušatelji spoznajo principe različnih molekulskih 
spektroskopskih metod (UV-Vis, IR, Raman). 
Naučijo se uporabljati te spektroskopske metode, 
od priprave in izvedbe meritev v laboratorijih, do 
analize in interpretacije rezultatov. Pri praktičnih 
projektih se naučijo uporabe specializirane 
programske opreme za analizo spektrov. Na 
primerih iz raziskovalne prakse pridobijo potrebna 
znanja in kompetence za samostojno analizo in 
interpretacijo rezultatov različnih spektroskopskih 
metod. Naučijo se izbrati, katera kombinacija 
spektroskopskih metod je optimalna pri analizi 
specifične lastnosti materiala.Pridobijo znanja, 
potrebna za samostojno izvedbo meritev na 
merilnih postajah v različnih spektroskopskih 
laboratorijih, vključno s sinhrotronskimi 
laboratoriji. 

 
 
 

Students learn the principles of different molecular 
spectroscopic methods (UV-Vis, IR, Raman) and their 
use in practice as structural tools. Students gain 
know-how on the whole process from preparation 
and realisation of different spectroscopic 
experiments, to the analysis and finally the 
interpretation of results of different spectroscopic 
methods. With practical work on examples from 
research practice using up-to-date software, they 
learn the evaluation and interpretation of obtained 
results. They obtain know-how necessary to perform 
successful experiments at different spectroscopic 
laboratories, including different beamlines at 
different synchrotron radiation facilities. Students 
learn which combination of spectroscopic methods 
is optimal for the analysis of specific material 
properties. 

 
Metode poučevanja in učenja: 

 
 

 
Learning and teaching methods: 

• Predavanja 
• Eksperimentalne vaje iz različnih 

spektroskopskih tehnik 
• Vaje na programski opremi za analizo 

spektrov pod vodstvom nosilca predmeta 
• Individualno delo na projektih pod 

vodstvom nosilca predmeta 
• Predstavitve in interpretacija rezultatov 

 • Lectures 
• Laboratory exercises on different 

spectroscopic methods and analysis of 
results 

• Exercises on state of the art software  for 
the analysis of different spectroscopic 
spectra  under supervision of the the 
lecturer responsible for the course 



projektov ostalim študentom v skupni v 
seminarski obliki 

• Diskusija o objavljenih člankih iz izbranih 
spektroskopskih analiz 

• Individual project work under supervision of 
the lecturer responsible for the course 

• Presentation and interpreation of project 
results to other students in open discussion 
under supervision of the lecturer 
responsible for the course 

• Journal club – discussion of published 
research articles on the selected 
spectroscopic topics 

 
Načini ocenjevanja: 

Delež (v %) / 
Weight (in %) 

 
Assessment: 

Preverjanje znanja poteka v obliki pisnih 
poročil in ustnih zagovorov 
eksperimentalnih vaj iz različnih 
spektroskopskih tehnik ter zagovorov 
individualnih projektnih nalog iz analiz 
spektrov na realnih primerih iz raziskovalne 
prakse.  

50 (written) 
50 (oral) 

During the course students prepare written 
reports on laboratory exercises and on 
individual projects on analysis of real data 
from research practice. All projects are 
defended orally in an open discussion with 
professor and other students. 

 
Reference nosilca / Lecturer's references:  
Prof. dr. Jože Grdadolnik:  
 
Redni profesor za področje fizike na Univerzi v Novi Gorici 
Full professor of Physics at the University of Nova Gorica 
  
 


