UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ANALIZNA KEMUA |
Course Title: ANALYTICAL CHEMISTRY |

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

‘obvezni / Mandatory

[KT115

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Drt.ige oPllke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / | 715 || s
Nosilec predmeta / Lecturer: izr. prof. dr. Natasa Gros / Dr. Natasa Gros, Associate
Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the
student.

Vsebina:

Content (Syllabus outline):

- Uvod (opredelitev in pomen analizne kemije,
delitve na podrocju analizne kemije in temeljni

analizni pojmi, kemik analitik pricakovane lastnosti).

- Stopnje celovitega analiznega procesa (splosno
opredeljen problem, analizno oblikovano vprasanje,
izbira metode, odvzem vzorca, transport in
shranjevanje, priprava vzorca, meritev, vrednotenje
rezultatov, oblikovanje sklepov in dokumentacija).

- Rezultat v analizni kemiji in vrednotenje rezultatov
(aritmeti¢na sredina, mediana, modus,
zaokrozevanje in signifikantna mesta, standardni
odklon in izpeljanke, merilna negotovost, pravilnost
in ponovljivost rezultatov, vrste napak, zagotavljanje
sledljivosti rezultatov do osnovnega merskega
sistema, zahteva po zanesljivih rezultatih).

- Introduction (definition and role of
analytical chemistry, classifications in
analytical chemistry, terminology, essential
skills and abilities of an analytical chemist).

- The total analytical process (general
definition of a problem, specific analytical
statement of a problem, selection of a
procedure, sampling, sample transport and
storage, sample preparation, measurement,
evaluation of data, conclusions and report).
- Results in analytical chemistry — evaluation
and presentation (arithmetic mean, median,
mode, significant figures, standard deviation
and derived statistical parameters,
measurement uncertainty, accuracy,




- Metode kalibracije (metoda kalibracijske premice,
metoda standardnih dodatkov, metoda internega
standarda, linearna regresija).

- Izbira in vpeljava analizne metode (parametri za
vrednotenje metode, vidik ekonomiénosti, pomen
validacije metode, zagotavljanje kakovosti, nadzorni
grafi).

- Razvojne smeri v analizni kemiji (miniaturizacija in
on-line senzorji, spremljanje meritev na daljavo,
avtomatizacija in robotizacija, vezave instrumentov
v mreze, resnic¢no inteligentni analizni sistemi,
kompleksne metode za reduciranje podatkov).

- Gravimetrija (stopnje gravimetri¢nega postopka,
vzroki necistoc, primeri gravimetri¢nih dolocitev).

- Titrimetrija (Delitev glede na merjeno kolic¢ino za
nadzor nad dodanim titrirnim sredstvom, kemijsko
osnovo in nacine ugotavljanje konc¢ne tocke.
Obarjalne titracije: potek titracijske krivulje, nacini
ugotavljanja koncne tocke, primeri dolocitev.
Nevtralizacijske titracije: potek titracijske krivulje za
razli€ne primere titracij, analizna uporaba in
omejitve. Kompleksometri¢ne titracije: titritna
sredstva, nacini ugotavljanja konc¢ne tocke, analizne
aplikacije. Redoks titracije: potek titracijske krivulje,
vrste indikatorjev, analizne aplikacije.)

Vaje: Identifikacijske reakcije analiznega pomena.

precision, sources and types of errors,
traceability, requirements for reliable
results).

- Methods of calibration (method of
calibration function, method of standard
additions, method of internal standard,
linear regression).

- Selecting and introducing analytical
methods into laboratory practice
(characteristics of analytical methods,
method validation, quality assurance and
guality control, control charts, financial
aspects).

- Development in analytical chemistry
(miniaturisation, on-line sensors, remote
sensing, automatization, robotization,
intelligent analytical systems, networking of
analytical instruments, complex methods of
data reduction).

- Gravimetric analytical methods (gravimetric
procedure, sources of impurities, examples
of analytical applications)

- Titrimetric analytical methods
(Subcategories concerning measuring
guantity, end point determination and
chemical background. Precipitation
titrations: titration curve, indication of the
end point of titration, analytical applications.
Neutralisation titrations: titration curve,
applications and limitations.
Complexometric titrations: titration
reagents, indication of the end point of
titration, analytical applications. Reduction-
oxidation titrations: titration curve, types of
indicators, analytical applications.)
Laboratory practical — identification

reactions of analytical importance.

Temeljna literatura in viri / Readings:

- Gary D. Christian, Analytical Chemistry, Willey, 5th edition or later. 228 pages.

Cilji in kompetence:

Objectives and Competences:

Pri predmetu Student osvoji temelje analizne
kemije, spozna analizni pristop in temelje in
uporabo klasi¢nih analiznih metod ter se usposobi
za vrednotenje rezultatov in uporabo metod
kalibracije.

Student learns the fundamentals of analytical
chemistry, analytical approach and classical
analytical methods and develops skills
necessary for evaluation of analytical results
and calibration.




Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student razume temelje analizne kemije in analizni
pristop ter osnovo in uporabo klasi¢nih analiznih
metod.

Knowledge and Comprehension

Student understands the fundamentals of
analytical chemistry, analytical approach and
background and applications of classical
analytical methods.

Uporaba
Student zna podajati in vrednotiti analizne rezultate

ter razlikuje med razli¢nimi metodami kalibracije.
Student obvlada rac¢unske vidike obravnavanih
analiznih metod.

Application
Student develops ability of presenting and

evaluating analytical results and differentiates
calibration methods. Student masters
calculation procedures related to the classical
analytical methods.

Refleksija
Student ima kriticen odnos do analiznega rezultata

in obravnavanih analiznih metod.

Analysis
Student develops critical attitude towards

analytical results and analytical methods.

Prenosljive spretnosti
Zmoznost statisticnega vrednotenja rezultatov,
uporaba linearne regresije.

Skill-transference Ability
Statistical evaluation of results and linear
regression.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, vodeni razgovor, sodelovalno ucenje,
reSevanje problemov.

Lectures, guided discussions, cooperative
learning, problem solving.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Vaje: uspesno opravljen prakticni preizkus iz
identifikacije ionov je predpogoj za uspesno
opravljene vaje in pristop h kolokviju.
Prakti¢ni preizkus in kolokvij imata enako
tezo pri kon¢ni oceni vaj.

Predmet: Pisni izpit.

Predpogoj za izpit so uspesno zaklju¢ene
vaje.

Kon¢na ocena: | Tutorial: successfully accomplished
Vaje 33,3%
Izpit 66,7 %

assessment in identification of ions is a
precondition to sit the written
assessment. Both assessments
contribute equally to the grade of the
tutorial.

Lectures: Written exam.

Successfully accomplished tutorial is a
precondition to sit the exam.

Reference nosilca / Lecturer's references:

- GROS, Natasa. Microdiffusion-based UV-LED spectrometric setup for determining low levels of
ethanol in fruit juice. Talanta, ISSN 0039-9140. [Print ed.], 2011, vol. 87, no. 1, str. 174-179.

- GROS, Natasa. A novel type of tri-colour light-emitting-diode-based spectrometric detector for low-
budget flow-injection analysis. Sensors, ISSN 1424-8220, 2007, vol. 7, no. 2, str. 166-184, ilustr.

- GROS, Natasa. A new type of a spectrometric microtitration set up. Talanta, ISSN 0039-9140. [Print
ed.], 2005, vol. 65, no. 4, str. 907-912, graf. prikazi. [COBISS.SI-ID 26479365]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ANALIZNA KEMIJA 1I
Course Title: ANALYTICAL CHEMISTRY I

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3d 5th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

| KT130

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
30 | /| 45 LV | / | / s || 5 |

Nosilec predmeta / Lecturer:

‘izr. prof. dr. Natasa Gros / Dr. Nata3a Gros, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Elektrokemijske metode:

- Potenciometrija (znacilnosti metode, merilni
sistem, referencne, konvencionalne in
ionskoselektivne elektrode ter njihova analizna
uporaba, prijemi za potenciometri¢no dolocanje
koncentracije neke zvrsti, potenciometri¢ne
titracije)

- Voltametrija (znacilnosti metode, merilni sistem,
voltamogram, polarografija, hidrodinamska
voltametrija, uporaba v pretocnih in titracijskih
sistemih, voltametri¢ni oz. amperometricni senzorji)
- Konduktometrija (znacilnosti metode, analizna
uporaba)

- Kulometrija (znacilnosti metode, analizna uporaba)

Spektroskopske metode:

Electrochemical methods:

- Potentiometry (method characteristics,
measuring system, types of electrodes,
approaches for determining concentration,
potentiometric titrations)

- Voltametry (method characteristics,
measuring system, voltamogram, polarography,
hydrodynamic voltametry, applications in flow
systems and titrimetry,
voltametric/amperometric sensors)

- Conductometry (method characteristics,
analytical applications)

- Coulometry (method characteristics, analytical
applications)

Spectroscopic methods:




- Molekularna absorpcijska spektrometrija
(znacilnosti metode, razlicne gradnje spektrometrov
in preverjanje spektrometra, Beer-Lambertov zakon
in njegova veljavnost, uporaba spektrometrije v UV-
VIS in IR podrodju, diferenéna spektrometrija)

- Molekularna fluorescencna spektrometrija (temelj
metode, instrument, uporaba)

- Plamenska emisijska spektrometrija (temelj
metode, plamenski spektormeter, znacilnosti
metode in uporaba)

- Atomska emisijska spektromerija (spektrografska
analiza, spektroskopske tehnike na osnovi
induktivno sklopljene plazme)

- Atomska absorpcijska spektrometrija (temelj
metode, atomski absorpcijski spektrometer s
plamensko oz. elektrotermi¢no atomizacijo,
znacilnosti metode in uporaba)

- Pregled drugih pogostih spektroskopskih metod

Vaje osvetlijo prakti¢ne vidike analiznih vsebin
obravnavanih v tem in predhodnem semestru. Pri
vajah se Student usposobi za uporabo klasi¢nih in
instrumentalnih analiznih metod ter uporabi Ze
pridobljena znanja s podrocja kalibracije in
vrednotenja rezultatov.

- Molecular absorption spectrometry (method
characteristics, different types of
spectrometers, testing performance of a
spectrometer, Beer-Lambert’s Law and its
limitations, UV-VIS and IR spectrometry,
measurements at two or more wavelengths)

- Molecular fluorescence spectrometry
(fundamentals, instrumentation, applications)
- Flame emission spectrometry (fundamentals,
instrumentation, applications, characteristics of
the method)

- Atomic emission spectrometry (spectrographic
analyses, spectroscopic techniques based on
the inductively coupled plasma)

- Atomic absorption spectrometry
(fundamentals, spectrometer with flame and
electrothermal atomisation, characteristics of
the method, applications)

- Other spectroscopic methods — an overview.
Practical: Classical and instrumental analytical
methods. Calibration and evaluation of
analytical results.

Temeljna literatura in viri / Readings:

- Francis, Rouessac, Annick Rouessac, Chemical Analysis - Modern Instrumental Methods, Wiley, 2000,
Chichester. Or later editions. Chapters 11 to 16 and 18 and 19. 153 pages.

Cilji in kompetence:

Objectives and Competences:

Student pridobi znanja o elektrokemijskih in
spektroskopskih analiznih metodah ter njihovi
uporabi. Pri vajah se usposobi za prakti¢no izvedbo
klasi¢nih in instrumentalnih analiznih metod.

Students are acquainted with electrochemical
and spectroscopic analytical methods and their
applications and develop laboratory skills in
classical and instrumental analytical methods.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje
Student razume temelje in uporabo obravnavanih
analiznih metod.

Knowledge and Comprehension
Student fosters understanding of fundamentals
and applications of analytical methods.

Uporaba
Student zna izvesti analizne postopke in meritve

vezane na obravnavane analizne metode ter
ovrednotiti dobljene rezultate.

Application

Application

Student is able to perform analyses and
evaluate analytical results.

Refleksija
Student je kriticen do dobljenih rezultatov in se

zaveda omejitev analiznih metod.

Analysis
Student develops a critical attitude towards

analytical result and is aware of the limitation of




analytical methods.
Prenosljive spretnosti Skill-transference Ability
Laboratorijske spretnosti, statisticno vrednotenje in | |Laboratory skills, statistical methods, expression
pravilno podajanje rezultatov. of analytical results.
Metode poucevanja in uc€enja: Learning and Teaching Methods:
Predavanja, vodeni razgovor, sodelovalno ucenje, Lectures, guided discussions, cooperative
reSevanje problemov. learning, problem solving.
Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Vaje: kakovost analiznih rezultatov (33,3 %) |Koncna ocena: |Tutorial: quality of analytical results
in kolokvij (66,7 %). Uspesno zaklju¢en Vaje 33,3% |(33.3 %) written assessment (66.7 %).
prakticni del je predpogoj za kolokvij. Izpit 66,7 % |Successfully accomplished laboratory
Predmet: Pisni izpit. Predpogoj za izpit so work is a precondition to sit the written
uspesno zakljucene vaje. assessment.

Lectures: Written exam. Successfully

accomplished tutorial is a precondition

to sit the exam.

Reference nosilca / Lecturer's references:

- GROS, Natasa. Microdiffusion-based UV-LED spectrometric setup for determining low levels of
ethanol in fruit juice. Talanta, ISSN 0039-9140. [Print ed.], 2011, vol. 87, no. 1, str. 174-179.

- GROS, Natasa. A novel type of tri-colour light-emitting-diode-based spectrometric detector for low-
budget flow-injection analysis. Sensors, ISSN 1424-8220, 2007, vol. 7, no. 2, str. 166-184, ilustr.

- GROS, Natasa. Spectrometer with microreaction chamber and tri-colour light emitting diode as a light
source. Talanta, ISSN 0039-9140. [Print ed.], 2004, vol. 62, no. 1, str. 143-150, graf. prikazi. [COBISS.SI-
ID 25549829]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ANALIZNA KEMUA 1
Course Title: ANALYTICAL CHEMISTRY llI

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3rd 6th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

‘obvezni / Mandatory

|KT131

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
a5 | 15 | 15 LV | / | / I

Nosilec predmeta / Lecturer:

‘izr. prof. dr. Natasa Gros / Dr. Natasa Gros, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Separacijske metode:

- Temelji kromatografije in delitev kromatografskih
tehnik

- Tekocinska kromatografija visoke locljivosti (enote
HPLC sistema, vrste polnitev kolon, normalno-fazna,
reverzno-fazna, velikostno izkljucitvena
kromatografija, vrste detektorjev, analizne
aplikacije)

- lonska kromatografija (delitve ionske
kromatografije, enote ionskega kromatografa,
polnitve kolon, analizne aplikacije)

- Tenkoplastna kromatografija (temeljni pojmi in
izvedbe, identifikacija in kvantifikacija lo¢enih
komponent, analizne aplikacije)

Separation methods:

- Fundamentals of chromatography, different
chromatographic methods — an overview

- High performance liquid chromatography
(HPLC system, chromatographic columns,
different techniques in HPLC, detection,
analytical applications)

- lon chromatography (classification in ion
chromatography, ion chromatographic systems,
chromatographic columns, analytical
applications)

- Thin layer chromatography (terminology,
designs, identification and quantification,
analytical applications)

- Gas chromatography (instrumentation,
columns, detectors, analytical applications)




- Plinska kromatografija (enote plinskega
kromatografa, razlicne izvedbe injektorjev, vrste
kolon, detektoriji, analizne aplikacije)

- Kapilarna elektroforeza (elektroforezne tehnike,
elektro-osmotski tok, elektroferogram, analizne
aplikacije)

- Sklopitve kromatografskih tehnik z masnim
spektrometrom

Prikaz, vrednotenje in interpretacija analiznih
rezultatov.

- Box and Whisker graf, histogramski in poligonski
prikazi, test normalne porazdelitve

- Interval zaupanja in statisticni testi (F-test, razlicne
izvedbe t-testa, Q-test)

- Uporaba linearne regresije za primerjavo
rezultatov dveh metod.

Vaje nadgradijo in razsirijo nabor instrumentalnih
analiznih metod, ki so jih Studentje uporabljali pri
vajah v drugem letniku in vkljucijo dodatne vidike
vrednotenja in interpretacije rezultatov.

- Capillary electrophoresis (techniques, electro-
osmotic flow, electroferogram, analytical
applications)

- Hyphenation of chromatographic techniques
with mass spectrometry

Presentation, evaluation and interpretation of
analytical results

- Box and Whisker graph, histogram, polygon,
test of normal distribution

- Confidence interval, statistical tests (F-test, t-
test, Q-test)

- Use of linear regression for a comparison of
the results of two analytical methods.

Laboratory class: Instrumental analytical
methods and evaluation and interpretation of
results.

Temeljna literatura in viri / Readings:

- Francis, Rouessac, Annick Rouessac, Chemical Analysis - Modern Instrumental Methods, Wiley, 2000,
Chichester. Or later editions. Chapters 1 to 5 and 8. 106 pages.

- James N. Miller, Jane C. Miller, Statistics and Chemometrics for Analytical Chemistry, 6th Edition,
Pearson Education, 2010, Harlow. Chapters 2, 3, 5.10, 6.2. 65 pages.

Cilji in kompetence:

Objectives and Competences:

Student pridobi znanja o separacijskih analiznih
metodah. Pri vajah se usposobi za prakticno
izvedbo dodatnega nabora instrumentalnih
analiznih metod. ZmozZnost predstavitve,
vrednotenja in interpretacije rezultatov osvojene v
drugem letniku Student razsiri z dodatnimi
statisti¢nimi prijemi.

Understanding and knowledge of separation
methods. Experimental skills and ability of using
instrumental analytical methods. Upgraded
knowledge in interpretation and evaluation of
analytical results.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student razume temelje in uporabo obravnavanih
analiznih metod. Student osvoji dodatna znanja za
predstavitev, vrednotenje in interpretacijo
analiznih rezultatov.

Knowledge and Comprehension

Student fosters understanding of fundamentals
and applications of analytical methods. Ability
of evaluating, presenting and interpreting
analytical results.

Uporaba
Student zna izvesti analizne postopke in meritve

vezane na obravnavane analizne metode ter
ovrednotiti dobljene rezultate.

Application
Student is able to perform analyses and

evaluate analytical results.




Refleksija
Student je kriticen do dobljenih rezultatov in se

zaveda omejitev analiznih metod.

Analysis
Student develops a critical attitude towards

analytical result and is aware of the limitation of
analytical methods.

Prenosljive spretnosti
Laboratorijske spretnosti, statisticno vrednotenje in
interpretacija rezultatov.

Skill-transference Ability
Laboratory skills, statistical methods,
interpretation of analytical results.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, vodeni razgovor, sodelovalno ucenje,
reSevanje problemov.

Lectures, guided discussions, cooperative
learning, problem solving.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Vaje: Esej: »Ovrednotenje kakovosti naravne | Konéna ocena: | Tutorial: Essay: “Evaluation of a natural
vode«. Vaje 33,3 % |water quality”.

Predmet: Pisni izpit. Izpit 66,7 % |Lectures: Written exam.

Predpogoj za izpit so uspesno zakljuene
vaje.

Successfully accomplished tutorial is a
precondition to sit the exam.

Reference nosilca / Lecturer's references:

- GROS, Natasa. Microdiffusion-based UV-LED spectrometric setup for determining low levels of
ethanol in fruit juice. Talanta, ISSN 0039-9140. [Print ed.], 2011, vol. 87, no. 1, str. 174-179.

- GROS, Natasa, CAMOES, Maria Filomena, OLIVEIRA, Cristina, SILVA, M. C. R. lonic composition of
seawaters and derived saline solutions determined by ion chromatography and its relation to other
water quality parameters. Journal of chromatography. A, ISSN 0021-9673, 2008, vol. 1210, no. 1, str.

92-98.

- GROS, Natasa, VRTACNIK, Margareta. A small-scale low-cost gas chromatograph. Journal of chemical
education, ISSN 0021-9584, 2005, vol. 82, no. 2, str. 291-293 + supplemental material. [COBISS.SI-ID

1246044]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ANORGANSKA KEMIJA |
Course Title: INORGANIC CHEMISTRY |

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 2.
PSP Chemical Technology, 1 Cycle / 1st 2nd

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT107

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
60 | 15 | / s L 7 [ s | s

Nosilec predmeta / Lecturer:

‘prof. dr. Alojz Demsar / Dr. Alojz Demsar, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Periodni sistem kot osnova sistematike elementov
in anorganskih spojin.

Vodik in kisik ter njune spojine
Vodik. Kisik. Voda. Vodikov peroksid.

VII. skupina periodnega sistema

Elementi VII. skupine. Spojine elementov VII.
skupine z vodikom. Spojine s kisikom, oksokisline in
oksosoli.

VI. skupina periodnega sistema

Elementi VI. skupine. Spojine elementov VI. skupine
z vodikom. Oksidi in oksospojine Zvepla. Spojine s
halogeni.

Introduction: Periodic table of the elements.
Hydrogen and oxygen and their compounds.
Group 17 elements, hydrogen halides and their
salts, oxoacids and their salts. Group 16
elements, compounds of sulphur. Group 15
elements, compounds of nitrogen and
phosphorus. Group 14 elements, compounds of
carbon, silicon, tin and lead. Group 13
elements, compounds of boron and aluminium.
Group land 2 elements and their compounds.
Compounds of d-elements,

coordination and organometalic compounds.




V. skupina periodnega sistema

Elementi V. skupine periodnega sistema. Spojine
elementov V. skupine z vodikom. Oksidi in
oksospojine.

IV. skupina periodnega sistema

Elementi IV. skupine periodnega sistema. Spojine
elementov IV. skupine z vodikom. Oksidi,
oksospajine in soli.

lll. skupina periodnega sistema
Elementi lll. skupine periodnega sistema. Bor in
njegove spojine. Aluminij in njegove spojine.

Il. in I. skupina periodnega sistema

Elementi . in Il. skupine periodnega sistema.
Kemizem zemeljskoalkalijskih kovin. Kemizem
alkalijskih kovin.

Pregled kemije prehodnih elementov
d-orbitale in njihova vloga v kemiji prehodnih
elementov. Sistematika prehodnih elementov.
Elementi in njihove kemijske lastnosti. Oksidi,
hidroksidi in oksokisline prehodnih elementov.
Koordinacijske spojine.

Temeljna literatura in viri / Readings:

Temeljna literatura in viri / Readings:

- F. Lazarini, J. Brenci¢: Splosna in anorganska kemija, Zalozba FKKT, Ljubljana, 2004, pages 262-513.

Cilji in kompetence:

Objectives and Competences:

Studenti pri predmetu spoznajo lastnosti elementov
periodnega sistema in njihovih spojin. Periodni
sistem elementov je Studentu osnova razumevanja
in ureditev velikega Stevila kemijskih zakonitosti in
dejstev v obvladljivo shemo. Specificno, znanje
anorganske kemije je kot osnovno kemijsko znanje
potrebno za vecino predmetov nadaljnjega Studija.
To znanje Studentu omogoca strokoven pristop k
analizi in reSevanju problemov, s katerimi se bo kot
kemik srecal pri delu.

Objectives: Understanding the basic principles
of the properties and reactivity of inorganic
compounds.

Competences: Ability to use periodic table of
the elements for the systemization of
properties of substances and their reactivity.
The basic knowledge of inorganic chemistry is
needed for most of the later courses and allows
the students analysis and solving of chemical
problems.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student dobi osnovno znanje iz anorganske kemije,
ki se nadgradi na predznanje iz predmeta Splosna
kemija. Z uporabo zakonitosti sploSne kemije je

Knowledge and Comprehension

To the basic knowledge from General Chemistry
course, the students add the understanding of
the basic principles of the properties and




sposoben razumeti in v nekaterih primerih
predvideti lastnosti anorganskih spojin.

reactivity of inorganic compounds.

Uporaba

Znanje anorganske kemije je Student sposoben
uporabiti pri drugih kemijskih predmetih. To znanje
potrebuje pri reSevanju problemov, za komunikacijo
o kemijskih temah in za splosno strokovno
izobrazbo.

Application

The students are able to use the knowledge in
other chemical courses, to solve chemical
problems and to get broad chemical education.

Refleksija

Student je sposoben oceniti pomen teoretskega
znanja za razlago eksperimentalnih dejstev in
izkusenj. Pereca kemijska vprasanja bo znal
ovrednotiti in najti potrebne dodatne podatke in
znanja.

Analysis

The student understand the importance of
theoretical knowledge and experiments. They
will be able to find additional data and
knowledge to solve their tasks.

Prenosljive spretnosti

Student spozna, da je obstojece znanje anorganske
kemije nastalo z raziskovanjem snovi in da je
raziskovalni nacin nastajanja znanja skupen vecini
podrocij. Znal bo ovrednotiti poplavo podatkov na
spletu in najti relevantne vire podatkov. Sposoben
bo zasnovati poskuse, znal bo izmeriti veli€ine in jih
dokumentirati. Rezultate bo sposoben oceniti in
razloziti.

Skill-transference Ability

The students learned that vast amount of
knowledge on inorganic compounds was gained
by experimental work and that similar is valid
for most scientific disciplines. He will be able to
find relevant data on his topic of interest. He
will be able to design experiments, document
the measurements and evaluate the results.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja in seminarji.

| ‘ Lectures and seminars.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Pisni in ustni izpit. Ce $tudent na 2 testih
med semestrom zbere vsaj 50 % moznih
tock, je oproscen pisnega izpita. Ocenjevalna
lestvica v skladu z enotno lestvico ECTS na
Univerzi v Ljubljani:

6 — 10 opravil izpit

1-5 niopravil izpita

Written and oral exam. Written exam
could be done by 2 tests with at least
50% in average.

Notes: 6-10 (pass the exam) and 1-5
(does not pass the exam).

Reference nosilca / Lecturer's references:

- A. Demsar, A. Peveg, L. Goli¢, S. Petricek, A. Petri¢ and H. W. Roesky, Lithium fluoride in situ
formed is trapped by [TiF3 (C5Me5)]2: an equilibrium with cleavage of Ti-F-Ti bond and a model
compound for molecular lithium fluoride, J. Chem. Soc. Chem. Commun. 1998, 1029-1030.

- A. Demsar, J. KoSmrlj, S. Petricek, Variable-temperature nuclear magnetic resonance
spectroscopy allows direct observation of carboxylate shift in zinc carboxylate complexes. J. Am.

Chem. Soc., 2002, 124, 3951-3958.

- F. Perdih, A. Pevec, S.Petricek, A. Petri¢, N.Lah, K. Kogej, A. Demsar, Alojz. The solution
structures and dynamics and the solid-state structures of substituted
cyclopentadienyltitanium(IV) trifluorides. Inorg. Chem. 2006, 45, 7915-7921.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ANORGANSKA KEMIJA 1I
Course Title: INORGANIC CHEMISTRY I
T . . .. Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3d
Vrsta predmeta / Course Type: \obvezni / Mandatory \
Univerzitetna koda predmeta / University Course Code: \ KT112 \
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
| / | 15 | 60 LV | / | / I

Nosilec predmeta / Lecturer:

‘doc. dr. Franc Perdih / Dr. Franc Perdih, Assistant Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Vsebina seminarjev in vaj: Studenti bodo pri
predmetu sintetizirali anorganske snovi z razlicnimi
sinteznimi tehnikami in dobljene snovi preiskali.
Spoznali bodo metode karakterizacije v anorganski
kemiji, prirejene predznanju Studentov: uporaba
rentgenske praskovne analize, termi¢ne analize in
infrardece in UV-vidne spektroskopije ter magnetne
meritve. Studenti bodo sintetizirali bazi¢ni bakrov(ll)
sulfat, zemeljskoalkalijske oksalate hidrate,
pentafluoridomanganate(lll), izomere bakrovih
glicinato kompleksov in do dve snovi, ki se
uporabljata pri teko¢em raziskovalnem delu nosilca
predmeta ali njegovih sodelavcev. Pri seminarju
bodo Studenti dobili potrebno teoretsko osnovo in
navodila za sintezo.

Syntheses and characterization of inorganic
compounds. Different characterization methods
used in inorganic chemistry will be studied,
adapted to the knowledge level of these
students: X-ray powder diffraction analysis,
thermal analysis, infrared spectroscopy, UV-vis
spectroscopy and measurements of magnetic
susceptibility. Basic copper(ll) sulphate, alkaline
earth oxalates hydrates,
pentafluoridomanganates(lll), isomers of
copper glycinato complexes and some new
complexes which are subject of current
research at the department of Inorganic
chemistry are prepared and characterized.
Theoretical background is explained at
seminars.




Temeljna literatura in viri / Readings:

- S. Petricek, F. Perdih, A. Demsar: Vaje iz anorganske kemije, FKKT UL, Ljubljana, 2012, pp. 1-74.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je poglobitev znanja iz anorganske
kemije in pridobitev posebnih laboratorijskih
vescin. Specifi¢no, Studenti z laboratorijskimi
vajami nadgradijo teoreti¢no znanje iz predmeta
Anorganska kemija | s prakti¢nimi izkusnjami s
podrocja sinteze in karakterizacije anorganskih
Snovi.

Learning outcomes: Expanding of basic
knowledge of syntheses and characterization of
inorganic compounds obtained in courses of
General chemistry and Inorganic Chemistry I.
Competences: Practical skills in comprehensive
inorganic syntheses and characterization of
inorganic compounds.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Predmet predstavlja dopolnitev predmeta
Anorganska kemija | s prakti¢nim delom in
izkuSnjami iz laboratorija. Tehnike, ki jih obvladajo
Studenti, bodo uporabili pri nadaljnjem Studiju in
pri delu.

Knowledge and Comprehension

Subject is a supplement of a course Chemistry |
with practical work and experience in the
laboratory. Techniques learned in this course
will be used for further studies and work.

Uporaba

Student spozna metode sinteze spojin in dolocitve
njihovih lastnosti. V laboratoriju dobi obcutek za
varno laboratorijsko delo. Naudi se uporabljati
laboratorijsko opremo in instrumente. Izkusnje pri
delu in obcCutek za snovi skupaj s teoretskim
znanjem omogocajo kemiku potrebno strokovno
Sirino.

Application

Different synthetic methods are performed and
properties of the prepared materials are
determined. Laboratory skills are developed
also in the field of laboratory safety. Students
learn how to use laboratory equipment and
instruments. Experiences and sense of materials
together with theoretical knowledge enables to
a chemist the necessary expertise insight.

Refleksija

Kemija je eksperimentalna veda in za diplomante
tega Studijskega programa je poznavanje dela v
laboratoriju in kemijskem obratu posebej
pomembno in hkrati motivacija pri osvajanju
teoretskega znanja drugih predmetov.

Analysis

Chemistry is an experimental science and for
graduates of this study program is the chemical
and laboratory knowledge particularly
important and is at the same time a motivation
in acquiring theoretical knowledge of other
subjects.

Prenosljive spretnosti

Laboratorijske vescine, izkusnje in prijemi pri
nacrtovanje sintez so pomembni pri drugih
kemijskih predmetih in pri osebnemu strokovnemu
razvoju.

Skill-transference Ability

Laboratory skills, experiences and the
knowledge on different synthetic approaches
are important in other chemistry courses and in
their personal professional development.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predmet se izvaja v obliki seminarjev in samostojnih
laboratorijskih vaj. Na seminarju se tematiko vsake
vaje umesti v SirSi kontekst anorganske kemije.

Seminars and individual laboratory practice. At
the seminar, the topic of each practical




assignment is presented within the broader
context of inorganic chemistry.

Nacini ocenjevanja:

Delez (v %) /

Weight (in %) Assessment:

Pisni izpit po uspesno opravljenem
prakti¢cnem delu.

100%

Written examination after successfully
passed all laboratory work.

Reference nosilca / Lecturer's references:

- F. Perdih: Diversity of supramolecular aggregation in copper(ll) pentane-2,4-dionato compounds with
methyl substituted 2-aminopyridines. J. Coord. Chem. 2012, 65, 1850-1591.

- F. Perdih: Different coordination modes and supramolecular aggregations in copper(ll) pentane-2,4-
dionato compounds with 2-pyridone and 3-hydroxypyridine. Monatshefte fiir Chemie 2012, 143,

1011-1017.

- F. Perdih, A. Perdih: Lignin selective dyes : quantum-mechanical study of their characteristics.

Cellulose 2011, 18, 1139-1150.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: BIOTEHNOLOSKI PROCESI IN NAPRAVE
Course Title: PROCESSES AND EQUIPMENT IN BIOTECHNOLOGY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type:

lizbirni strokovni / Elective Professional |

Univerzitetna koda predmeta / University Course Code: | KTSI5 \
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc?sjc. delo
. . o Individual ECTS
Lectures Seminar Tutorial Work Studija
Work

30 | 30 | 15 LV | / | / s || 5 |
Nosilec predmeta / Lecturer: \prof. dr. Aleksander Pavko / Dr. Aleksander Pavko, Full Professor \
Jeziki / Languages: Predavanja / Lectures: [slovenski / Slovenian

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

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Biotehnoloski proces proizvodnje antibiotikov.
Kvalitativni in kvantitativni opis posameznih faz
postopka: priprava surovin, bioreakcija, izolacija
produkta. Procesna shema postopka. Posamezne
osnovne operacije in naprave v izbranem
biotehnoloskem procesu: uporaba kemijsko
inZenirskih principov pri analizi procesa.

Proces ravnanja z nastalimi odpadki. Viri in vrste
nastalih odpadkov (plinasti, tekoci, trdni) v
biotehnoloskem procesu. Odpadki kot surovina in
energent, njihova mozna predelava (kompostiranje,
anaerobna stabilizacija), recikliranje, ponovna
uporaba. Vpliv odpadkov na okolje, problematika
farmacevtskih ucinkovin in mikropolutantov v
okolju, hormonski motilci. Napredne tehnologije

Biotechnological process of antibiotics
production. Qualitative and quantitative
description of individual phases of the process:
upstream, bio-reaction and downstream.
Process flow diagram. Unit operations and
equipment in the selected biotechnological
process: application of chemical engineering
principles in the analysis of the process.

Waste management. Sources and types of
wastes (gas, liquid, solid), generated in
biotechnological process. Wastes as material
and energy source, recovery options
(composting, anaerobic stabilization), recycling,
reuse. Environmental impact of wastes,
pharmaceuticals, micro-pollutants and
endocrine disrupting chemicals in the




¢is¢enja specificnih tehnoloskih odpadnih vod.
Metode minimizacije nastalih odpadkov.

environment. Advanced processes for the
treatment of specific industrial wastewaters.
Waste minimisation approaches.

Temeljna literatura in viri / Readings:

- C. Ratledge, B.Kristiansen, Basic Biotechnology, 3rd.Ed, Cambridge University press, 2006.
- J. Dewulf, H. Van Langenhove, Renewables-Based Technology, John Wiley and Sons, 2006. M.Doble,
A.Kumar, Green Chemistry and Engineering, Academic Press, 2007.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je da Student med Studijem
pridobljeno znanje uporabi pri analizi tipi¢nega
biotehnoloskega procesa in procesa ravnanja z
nastalimi odpadki. Predmetno specificne
kompetence:

- Student spozna integralno vlogo osnovnih operacij
v izbranem kemijsko tehnoloskem procesu

- obvlada procesno shemo, sestavljeno iz osnovnih
operacij oziroma aparatov za izbrani tehnoloski
proces.

- spozna metodologijo ravnanja z nastalimi trdnimi,
tekocimi in plinastimi odpadki

The objective is that the student uses the
acquired knowledge to analyse a typical
biotechnological as well as waste management
process. Specific competences are:

- student recognizes the integral role of
unit operations in a selected biotechnological
process,

- student acquaints a process scheme,
composed of unit operations and equipment for
a selected biotechnological process,

- student acquaints a methodology od
solid, liquid and gas waste management.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student zna integrirati kemijsko inZenirska znanja
pri vodenju tehnoloskih procesov in reSevanju
problemov ki pri tem nastanejo.

Knowledge and Comprehension

Student is able to integrate chemical
engineering knowledge during the control of a
biotechnological process and solve the arised
problems.

Uporaba
Pridobljena znanja je sposoben uporabiti pri

reSevanju posameznih prakti¢nih primerov in
problemov v biotehnoloski proizvodniji in
industrijskih procesih ravnanja z odpadki.

Application
Student is able to use the acquired knowledge

to solve the particular practical problems and
cases in a biotechnological and waste treatment
process.

Refleksija

Uporaba splosnih znanj in osnovnih principov
kemijskega inzenirstva, analiza in kriti¢no
ovrednotenje tehnoloSkega procesa oziroma
posameznega postopka in naprave v
laboratorijskem in industrijskem merilu.

Analysis
Use of general knowledge and basic principles

of chemical engineering, analysis and critical
evaluation of a biotechnological process as well
as particular operation and equipment on a
laboratory and industrial scale.

Prenosljive spretnosti

Razvita sposobnost identifikacije in reSevanja
problemov, kritiénega razmisljanja in logi¢nega
sklepanja. Sposobnost uporabe literature, zbiranja
in interpretacije podatkov in njihove kriti¢ne
evalvacije.

Skill-transference Ability

Developed skill to identify and solve problem,
critical thinking and making logical conclusions.
Ability of literature data using, data collection
and interpretation as well as their critical
evaluation.




Metode poucevanja in ucenja: Learning and Teaching Methods:

‘ Predavanja, vaje in seminarji. | ‘ Lectures, seminars, practical training.
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Pisni in ustni izpit 40 % Written and oral exam
Porocila iz laboratorijskih vaj (pogoj za 20% Passed laboratory exercises (mandatory
pristop k izpitu) before exam)
Pisna seminarska naloga(pogoj za pristop k 40 % Written seminar project (mandatory
izpitu) before exam)
Ocene: 6-10 (pozitivno), 1-5 (negativno) Marks: 6-10(positive), 1-5 (negative)

Reference nosilca / Lecturer's references:

- KOGEJ, Adela, LIKOZAR, Blaz, PAVKO, Aleksander. Lead biosorption by self-immobilized Rhizopus
nigricans pellets in a laboratory scale packed bed column: mathematical model and experiment. Food
technology and biotechnology, 2010, vol. 48, no. 3, str. 344-351.

- GLAVICA, JoZica, FRIEDRICH, JozZica, PAVKO, Aleksander. Enzyme activities during composting of
waste microbial biomass from pharmaceutical industry. Acta chimica slovenica, 2002, no. 4, vol. 49, str.
885-892.

- KOGEJ, Adela, PAVKO, Aleksander. Comparison of Rhizopus nigricans in a pelleted growth form with
some other types of waste microbial biomass as biosorbents for metal ions. World journal of
microbiology & biotechnology, 2001, vol. 17, no. 7, str. 677-685.

- PAVKO, Aleksander, PERDIH, Anton, LIPOVSEK, Marija. Production of lignin peroxidases with
Phanerochaete chrysosporium in laboratory bubble column bioreactor. Acta chimica slovenica, 1995,
vol. 42, no. 2, str. 249-256.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: DIPLOMSKO DELO
Course Title: DIPLOMA WORK

T . . TR Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3rd 6th
Vrsta predmeta / Course Type: \obvezni / Mandatory
Univerzitetna koda predmeta / University Course Code: \ D1KT
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
Y Y Y A A - A
Nosilec predmeta / Lecturer: \/
Jeziki / Languages: Predavanja / Lectures: |/
Vaje / Tutorial: |/

Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:
Studijskih obveznosti:
Odobrena tema diplomskega dela. Approved topic.
Vsebina: Content (Syllabus outline):

Diplomsko delo se opravlja iz podrocja kemijske
tehnologije. Vsebina in naslov se dolocata v soglasju
z izbranim mentorjem. Mentor je lahko ucitelj na UL
FKKT [t.j. zaposleni na fakulteti na uciteljskem
delovnem mestu ali zaposleni na fakulteti na
delovnem mestu asistenta, ki ima uciteljski naziv
(docent, izredni ali redni profesor) ali nosilec
predmeta na Studijskem programu 1. ali 2. stopnje
UL FKKT, ki ni zaposlen na fakulteti]. Mentor je
praviloma ucitelj na programu, ki ga je Student
vpisal.

Temeljna literatura in viri / Readings:

Knjige in Clanki, ki so povezani z vsebino diplomskega dela.

Cilji in kompetence: Objectives and Competences:




Dokon¢no oblikovanje pricakovanega lika
diplomanta. Student bodo ob izdelavi diplomske
naloge pokazal sposobnosti iskanja in zaznavanja
problemov in znal poiskati reSitev za tak problem.
Pri delu bodo pokazal, da je pridobil ve¢ino
kompetenc navedenih v programu Studija.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Pri izdelavi diplomskega dela bo slusatelj pridobil
naslednje kompetence:

- usposobljenost za uporabo teoreticnega znanja in
njegov prenos in uporabo v praksi,

- sposobnost eksperimentiranja, zbiranja
relevantnih podatkov o eksperimentu ali procesu in
njihovega vrednotenja,

- razumevanje meja zanesljivosti svojih
eksperimentalnih podatkov,

- sposobnost izvedbe manjsega projekta, za
katerega ni nujno, da njegov rezultat zadosca
kriterijem za objavo;

- razvita profesionalna eti¢na in okoljska
odgovornost,

- poznavanje in sposobnost uporabe razlicnih
postopkov analize in karakterizacije snovi od
enostavnejsih analiz do kompleksnih
inStrumentalnih metod,

- usposobljenost za kvalitetno in varno delo v
laboratoriju s poznavanjem laboratorijske opreme
in ustreznih laboratorijskih tehnik,

- sposobnost za delo z najzahtevnejso laboratorijsko
opremo, inStrumenti in aparaturami

Knowledge and Comprehension

Uporaba Application
Znanje in pridobljene vesc¢ine bo diplomant lahko

uporabil pri opravljanju poklica.

Refleksija Analysis

Povezovanje vseh pridobljenih teoreti¢nih znanj z
reSevanjem problemov na podroc¢ju kemijske
tehnologije ter kriti¢ni pogled na uporabnost teh
znanj.

Prenosljive spretnosti

Pri delu bo diplomant pridobil znanja o metodah
reSevanja problemov, o nacinu prezentacije teh
znanj v pisani in govorjeni obliki povezani z ostalimi
metodami posredovanja raziskav ugotovitev itd.

Skill-transference Ability

Metode poucevanja in ucenja:

Learning and Teaching Methods:




Studijsko in raziskovalno delo pod vodstvom
mentorja

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Ocenjuje se diplomsko delo in zagovor
diplomskega dela pred komisijo, ki jo
sestavljajo predsednik, mentor in en ¢lan.
Lestvica ocen vsakega dela je od 1 do 10.
Ocene 1 do 5 so negativne, ocene 6 do 10 pa
pozitivne in sicer: 6-zadostno, 7-dobro, 8 in
9-prav dobro, 10-odli¢no.

Reference nosilca / Lecturer's references:

|/




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: FIZIKA
Course Title: PHYSICS

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1% Cycle / 1st 1st

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

| KT102

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
60 | / | 15 SV | / | / s || 5 |

Nosilec predmeta / Lecturer:

‘doc. dr. Ale$ Mohori¢ / Dr. Ale$ Mohori¢, Assistant Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Kinematika: Premo in krivo gibanje. KroZenje in
nihanje. Dinamika delca: Newtonovi zakoni. Zakona
o ohranitvi gibalne in vrtilne koli¢ine. Gravitacijski
zakon. Merjenje sil. Delo in mo¢. Energija, izrek o
ohranitvi energije. Potencialna energija. Togo telo in
sistem teles: TeZis€e. Vrtenje, navor in vztrajnostni
moment. Rotacijska energija. Ravnoteije sil in
navorov.

Elastomehanika: Hookov zakon, elasticne konstante.

Mehanika tekocin in plinov: Tlak, stisljivost, vzgon,
povrsinska napetost, viskoznost, Bernoullijeva
enacba. Sila upora, Reynoldsovo Stevilo.

Kinematics: linear and general motion. Circular
motion, oscillation. Dynamics: Newton’s laws.
Linear and angular momentum. Gravitational
law. Force. Work, power. Energy, conservation
of energy. Gravitational potential energy. Rigid
body, system of bodies: center of gravity.
Rotation, torque, moment of inertia. Rotational
kinetic energy. Static: force and torque balance.

Elastomechanics: Hook’s law, moduli. Fluid
dynamics: pressure, compressibility, buoyancy,
surface tension, viscosity, Bernoulli equation.
Resistance, the Reynolds number.

Waves: speed, mathematical expression.
Interference, reflection, refraction, diffraction.
Heat:




Valovanje: Hitrost potovanja motnje, zapis
valovanja. Interferenca, odboj, lom in uklon
valovanja.

Toplota:

Energijski zakon: Kelvinova temperaturna skala.
Temperaturno raztezanje. Toplota kot energija.
Specifi¢na in latentne toplote, entalpija.
Kalorimetrija. Izotermne, izobarne, izohorne in
adiabatne spremembe idealnega plina. Toplotni
stroji. Entropija. Prevajanje toplote.

Elektrika in magnetizem:

Coulombov zakon: Sile med elektri¢nimi naboji.
Elektricno polje. Gaussov zakon. Elektricno delo in
elektri¢na apetost. Kondenzator, kapaciteta,
energija elektricnega polja. Snov v elektricnem
polju, dielektricnost.

Kirchoffovi zakoni. Elektri¢ni tok in upor. Ohmov
zakon.

Merjenje toka, napetosti in upora. Viri elektricne
napetosti. Istosmerni in izmenicni tok.

Magnetno polje: Magnetna sila in navor, magnetni
moment.

Indukcija: Indukcijski zakon (samo) induktivnost.
Energija magnetnega polja. Snov v magnetnem
polju: Dia-, para- in feromagnetizem. Elektromotor
in generator. Transformator. Histerezna zanka.

Elektromagnetna nihanja in valovanja: Nihajni krog.

Elektromagnetno valovanje. Spekter
elektromagnetnega valovanja. Svetloba.

Geometrijska in valovna optika: Odbojni in lomni
zakon. Opticni instrumenti. Interferenca in uklon.
Opti¢na mreza. Polarizacija.

Zgradba atoma in atomskega jedra. Jedrske sile.
Vezavna energija jeder. Alfa, beta in gama razpadi.
Detektorji sevanja. Zlivanje in cepitev jeder.

First law of thermodynamics. Absolute
temperature. Thermal expansion. Heat as
energy. Specific and latent heat, enthalpy.
Calorimetry. Isothermal, iosobaric, izohoric and
adiabatic changes of ideal gas. Heat engines.
Entropy. Heat conduction.

Electricity and magnetism:

Coulomb’s law, electrostatic forces. Electric
field. Gauss’ law. Electric work and voltage.
Capacitor, capacity, electric field energy.
Electric field in matter, dielectricity.

Kirchhoff’s laws. Electrical resistance and
current. Ohm’s law. Measuring current, voltage
and resistivity. Electrical sources. AC, DC.

Magnetic field: magnetic force and torque,
magnetic dipole moment.

Induction: induction law, inductance. Magnetic
field energy. Magnetic field in matter, Dia, para
and fero magnetism. Electric motor and
generator. Transformer. Hysteresis.
Electromagnetic oscillation and waves: electric
oscillator circuit. EMW spectra. Light.
Geometric and wave optics: refraction and
reflection laws. Optical instruments.
Interference, diffraction. Diffraction grating.
Polarization.

Atomic and nuclear composition. Nuclear
forces. Bounding energy. Alpha, beta, gamma
decay. Radiation detectors. Fusion and fission.

Temeljna literatura in viri / Readings:

- J. Strnad, Fizika l in Il, DMFA
- R. Kladnik, VisokosSolska fizika, DZS

- I. Kuscer, A. Moljk,..., Fizika za srednje Sole I, Il in 1ll, DZS




- A. Mohori¢, V. Babi¢, Fizika 1, 2 in 3, MK

Cilji in kompetence:

Objectives and Competences:

Cilji: Nadgradnja srednjeSolskih osnov fizike,
razumevanje osnovnih zakonov s podrodja
mehanike, toplote, elektrike in magnetizma, optike
in atomike. Obvladovanje kvantitativnih povezav
med fizikalnimi koli¢inami v enostavnih primerih, na
katere naleti diplomant pri poklicnem delu.

Kompetence: Sposobnost poenostavitve nalogv
obliko, kjer je mogoca enostavna racunska
obravnava. Sposobnost uporabe osnovnega
matemati¢nega znanja pri reSevanju zastavljenih
nalog. Sposobnost iskanja dodatnih informacij po
strokovni literaturi in na svetovnem spletu.

Objectives: Upgrade on the secondary school
physics, comprehension of basic laws in
mechanics, thermodynamics, electricity,
magnetism, optics and atomics. Understanding
of quantitative links between physical
guantities in simple cases encountered by the
graduate in his/hers profession.

Competences: The ability to simplify the tasks
of design as possible to make calculus simpler.
Ability to apply mathematical knowledge in
solving the set tasks. Ability to search for
additional information in the literature and on
the internet.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Poznavanje osnovnih pojmov in zakonov fizike.
Neambiciozen Student, ki se je pripravljen
zadovoljiti z nizko oceno, bo obvladal povezave
med posameznimi fizikalnimi koli¢inami z
memoriranjem, bolj ambiciozen Student pa bo
pridobil na osnovi izpeljav enacb iz osnovnih
zakonov globlji vpogled v naravne zakone, kar mu
bo omogocdilo temeljito razumevanje snovi.

Knowledge and Comprehension

Knowledge of basic concepts and laws of
physics. Unambitious student who is willing to
settle for the low rating, will handle the
connection between physical quantities with
memorizing, more ambitious student will gain
through derivation of equations from basic laws
deeper insight into the laws of nature, which
will allow a thorough understanding of the
syllabus.

Uporaba
Uporaba Ze osvojenega teoreticnega znanja fizike v
realnih, prakti¢nih situacijah.

Application
Applying existing theoretical knowledge of

physics to real, practical situations.

Refleksija
Razumevanje tehnoloskih resitev in primerov iz

vsakdanjega Zivljenja v luci fizikalnih naravnih
zakonov.

Analysis
Understanding of technology solutions and

examples from everyday life in the light of the
physical laws of nature.

Prenosljive spretnosti

Predmet Fizika je najprimernejsSe podrocje, kjer
Student lahko preverja in utrjuje svoje matemati¢no
znanje.

Skill-transference Ability

The subject of physics is the preferred subject
where students can verify and consolidate their
mathematical knowledge.

Metode poucevanja in u¢enja:

Learning and Teaching Methods:

Predavanja, vaje, domace naloge, konzultacije.

Lectures, exercises, homework, consultations.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:




- Pisni izpit (nadomestita ga lahko dva 50% - Written examination (can be
pozitivno ocenjena kolokvija) replaced by two positive tests)
- ustni izpit. 50%
ocene od 6-10 (pozitivno) oz. 1-5 - oral examination.
(negativno). grades 6-10 (positive) and 1-5 (negative).

Reference nosilca / Lecturer's references:

- STEPISNIK, Janez, LAHAJNAR, Gojmir, ZUPANCIC, lvan, MOHORIC, Ales. Study of translational
dynamics in molten polymer by variation of gradient pulse-width of PGSE. Journal of magnetic
resonance, ISSN 1090-7807, 2013, vol. 236, str. 41-46, doi: 10.1016/j.jmr.2013.08.003. [COBISS.SI-ID
27404327]

- STEPISNIK, Janez, FRITZINGER, Bernd, SCHELER, Ulrich, MOHORIC, Ales. Self-diffusion in nanopores
studied by the NMR pulse gradient spin echo. Europhysics letters, ISSN 0295-5075, 2012, vol. 98, no. 5,
str. 57009-p1-57009-p4. http://iopscience.iop.org/0295-5075/98/5/57009. [COBISS.SI-ID 2434404]

- STEPISNIK, Janez, MOHORIC, Ales, SERSA, Igor, LAHAINAR, Gojmir. Analysis of polymer dynamics by
NMR modulated gradient spin echo. V: VOLOVSEK, Vesna (ur.), BISTRIEIAE, Lahorija (ur.). Polymer
spectroscopy July 2011, (Macromolecular Symposia, ISSN 1022-1360, Special issue, Volume 305, Issue
Basel [etc.]: Hiting & Wepf Verlag, 2011, vol. 305, str. 55-62, doi: 10.1002/masy.201000120.
[COBISS.SI-ID 2362212]

- VAN DEN DOEL, L. R., MOHORIC, Ale$, VERGELDT, Frank, VAN DUYNHOVEN, John, BLONK, Han, VAN
DALEN, Gerard, VAN AS, Henk, VAN VLIET, Lucas J. Mathematical modeling of water uptake through
diffusion in 3D inhomogeneous swelling substrate. AIChE journal, ISSN 0001-1541. [Print ed.], 2009,
vol. 55, no. 7, str. 1834-1848, doi: 10.1002/aic.11930. [COBISS.SI-ID 2175844]

- MOHORIC, Ale$, VERGELDT, Frank, GERKEMA, Edo, VAN DALEN, Gerard, VAN DEN DOEL, L. R., VAN
VLIET, Lucas J, VAN AS, Henk, VAN DUYNHOVEN, John. The effect of rice kernel microstructure on
cooking behaviour : a combined [mi]-CT and MRI study. Food chemistry, ISSN 0308-8146. [Print ed.],
2009, vol. 115, str. 1491-1499, doi: 10.1016/j.foodchem.2009.01.089. [COBISS.SI-ID 2157412]

- MOHORIC, Ales, STEPISNIK, Janez. NMR in the Earth's magnetic field. Progress in nuclear magnetic
resonance spectroscopy, ISSN 0079-6565. [Print ed.], 2009, vol. 54, str. 166-182, doi:
10.1016/j.pnmrs.2008.07.002. [COBISS.SI-ID 2157156]

- STEPISNIK, Janez, LASIC, Samo, MOHORIC, Ales, SERSA, Igor, SEPE, Ana. Velocity autocorrelation
spectra of fluid in porous media measured by the CPMG sequence and constant magnetic field
gradient. V: Proceedings of the 8th International Bologne Conference on Magnetic Resonancein Porous
Media, Bologna, 2006, (Magnetic resonance imaging, ISSN 0730-725X, vol. 25, no. 4). New York:
Pergamon Press, 2007, vol. 25, no. 4, str. 517-520. [COBISS.SI-ID 1987428]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: FIZIKALNA KEMUJA |
Course Title: PHYSICAL CHEMISTRY |

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT116

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
55 | 20 | / s L 7 [ s | s

Nosilec predmeta / Lecturer:

‘prof. dr. Ksenija Kogej / Dr. Ksenija Kogej, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski/Slovenian

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Plini. Lastnosti plinov. Enacbe stanja, idealni in realni
plini. Kriti¢ni pojavi, utekocinjanje plinov.

Prvi zakon termodinamike. Delo in toplota. Notranja
energija, entalpija. Toplotne kapacitete.
Kalorimetrija. Termokemija. Odvisnost entalpije od
temperature.

Drugi zakon termodinamike. Obrnljivi in neobrnljivi
procesi. Entropija. Racunanje entropijskih
sprememb. Tretji termodinamic¢ni zakon. Gibbsova
in Helmholtzova prosta energija. Odprti sistemi.
Kemijski potencial. Kriterij za snovno ravnotezje.
Fazna ravnotezZja. Clausius-Clapeyronova enacba.
Fazni diagrami. Fazno pravilo.

Raztopine. Parcialne molske koli¢ine. Idealne in
neidealne raztopine. Termodinamika mesanja.
Raoultov in Henryjev zakon. Diagrami parnih tlakov.

Gasses. Properties of gasses. Equations of state,
ideal and real gasses. Critical phenomena,
condensation of gasses. The first law of
thermodynamics. Work and heat. Internal
energy, enthalpy, and heat capacities.
Calorimetry. Thermo-chemistry. Dependence of
enthalpy on temperature. The second law of
thermodynamics. Reversible and irreversible
processes. Entropy. Calculation of entropy
changes. The third law of thermodynamics.
Gibbs and Helmholtz free energy. Open
systems. Chemical potential. Criterion for
equilibrium. Phase equilibria. The Clausius-
Clapeyron equation. Phase diagrams. Phase
rule.




Vrelni diagrami in frakcionirna destilacija.
Koligativne lastnosti.

Kemijsko ravnotezje. Termodinamicna konstanta
kemijskega ravnotezja. Vpliv temperature, tlaka in
inertnega plina na kemijsko ravnotezje. Heterogeno
ravnotezje.

Solutions. Partial molar quantities. Ideal and
non-ideal solutions. Thermodynamics of mixing.
Raoult’s and Henry’s law. Vapour pressure
diagrams. Temperature-composition diagrams
and fractional distillation. Colligative properties.
Chemical equilibrium. Thermodynamic
equilibrium constant. Effect of temperature,
pressure and inert gas on equilibrium.
Heterogeneous equilibrium.

Temeljna literatura in viri / Readings:

- R. A. Alberty, R. J. Silbey: Physical Chemistry, John-Wiley, New York, 1995; 217 strani (24 %):s slikami,

grafi¢nimi prikazi in racunskimi nalogami.

Cilji in kompetence:

Objectives and Competences:

Fizikalna kemija |, skupaj s Fizikalno kemijo Il, je
osnovni naravoslovni predmet, pri katerem Studenti
spoznajo temeljne fizikalno-kemijske zakonitosti.
Predmet Studentu pomaga pri razumevanju
fizikalno-kemijskih procesov v laboratoriju in ga
nauci reSevanja zelo razli¢nih problemov iz
naravoslovja. Pri tem razvije sposobnost logi¢nega
sklepanja in povezovanja znan;.

Physical chemistry |, together with Physical
chemistry I, is a fundamental natural science
course where students learn basic physico-
chemical principles. After the completion of the
course they understand physical processes and
learn to solve various problems in the field of
natural sciences. Students develop a critical way
of thinking and uniting knowledge.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student pri predmetu pridobi razumevanje
osnovnih naravnih zakonitosti sistemov (npr. plinov,
tekocin, raztopin neelektrolitov in elektrolitov) in
fizikalno kemijskih koli€in (npr. dela, toplote,
notranje energije, entalpije, entropije itd.).
Sposoben je lociti med funkcijami stanja in
funkcijami poti. Spozna vse termodinamicne
zakone, pojme obrnljivi in neobrnljivi procesi in
kriterije za spontanost procesov in za ravnoteije.
Pridobljeno teoreti¢no znanje je osnova za
razumevanje Stevilnih fizikalno kemijskih metod, ki
se uporabljajo v analitskem in drugih laboratorijih.
Student svoje razumevanje snovi preveri v
laboratoriju z merjenjem osnovnih termodinamskih
kolicin.

Knowledge and Comprehension

Students acquire understanding of fundamental
natural laws in various systems (e.g. gasses,
liquids, nonelectrolyte and electrolyte
solutions) and for various properties (e.g, work,
heat etc.). They are able to distinguish between
state function and path functions. They learn all
thermodynamic laws, concepts of reversibility
and irreversibility, criteria for spontaneity and
equilibrium. The acquired theoretical
knowledge is the basis for understanding
numerous physicochemical methods used in
analytical and other laboratories. The
understanding of the subject is verified in
laboratory by measuring basic thermodynamic
properties.

Uporaba

Ker je fizikalna kemija temeljni naravoslovni
predmet, nudi u¢na snov Studentu Siroko
razumevanje raznih pojavov v naravoslovju. Studij
tega predmeta je nujna podlaga za to, da bo

Application

As a fundamental natural science course,
physical chemistry offers students broad
understanding of various phenomena in nature.
The obtained knowledge is necessary for
understanding principals of measurements.




Student razumel principe dolocenih meritev in
metod, ki jih bo uporabljal v laboratoriju.

Refleksija

Student pridobi obéutek za fizikalno-kemijski nacin
razmisljanja in razvije zmoznost abstraktne
predstave o fizikalno-kemijskih koli¢inah in njihove
interpretacije v okviru enostavnih modelov ter
hipotez. S pridobljenim znanjem zna razne
tehnoloske probleme analizirati s stali$¢a osnovnih
zakonitosti in s tem bi moral biti zmoZen kriti¢no
vrednotiti rezultate svojega dela.

Analysis

Students gain the physicochemical way of
thinking and develop abstract conception of
physical-chemical quantities. They are able to
interpret their observation in the framework of
simple models and hypothesis and to analyse
technological problems with basic laws.
Through this they should be able to critically
evaluate the results of their work.

Prenosljive spretnosti

Pri Studiju fizikalne kemije Studenti razvijajo
abstrakten, kriti¢en in analiticen nacin razmisljanja,
kar jim bo koristilo pri prepoznavanju in reSevanju
problemov v raznih okoljih. Naucijo se iskati in
uporabljati domaco in tujo literaturo ter porocati o
izsledkih svojega dela. Predmet Studenta navaja k
povezovanju znanja kemije, fizike, matematike in
ostalih tehnoloskih ved.

Skill-transference Ability

The abstract, critical, and analytical way of
thinking helps the student in recognizing and
solving problems in various environments. They
learn to use literature and data basis and how
to report their work. They are able to link
knowledge of chemistry, physics, and
mathematics with that of other technological
fields.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja. Seminariji z racunskimi primeri, kjer
Studenti aktivno sodelujejo in tako preizkusijo, ali
pravilno razumejo pridobljeno teoreti¢no znanje.
Laboratorijske vaje z vodenjem dnevnika in
oddajanjem porocil o opravljenem delu in
rezultatih.

Lectures. Seminars (problem solving) with
active participation of students. In this way
students check their theoretical knowledge.
Laboratory practice, writing laboratory diary
and submitting reports of measurements and
obtained results.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Predavanja: pisni izpit, ki ga Studenti lahko
opravijo z dvema delnima kolokvijema
tekom predavan,;.

Vaje: ocena dnevnika tekom opravljanja vaj
in kon¢ni pisni kolokvij iz vaj.

Ocene: 6-10 (pozitivno), 1-5 (negativno).

60 % Lectures: Written examination that can
be passed by two written tests during
semester.

40 % Laboratory practice: grade for the

laboratory diary and for the final written
test.
Grades: 6-10 (positive), 1-5 (negative)

Reference nosilca / Lecturer's references:

- KOGEJ, Ksenija, FONSECA, Sofia M., ROVISCO, J., AZENHA, M. E., LUISA RAMOS, M., SEIXAS DE MELO,

J., BURROWS, Hugh. Understanding the interaction

between trivalent lanthanide ions and

stereoregular polymethacrylates through luminescence, binding isotherms, NMR, and interaction with
cetylpyridinium chloride. Langmuir, ISSN 0743-7463, 2013, vol. 29, no. 47, str. 14429-14437,

[COBISS.SI-ID 1656879]




- ANZLOVAR, Alojz, CRNJAK OREL, Zorica, KOGEJ, Ksenija, ZIGON, Majda. Polyol-mediated synthesis of
zinc oxide nanorods and nanocomposites with poly(methyl methacrylate). Journal of nanomaterials,
ISSN 1687-4110, 2012, vol. 2012, art. no. 760872 (9 str.), [COBISS.SI-ID 36033029]

- PRELESNIK, Simona, GODERIS, Bart, HANSSON, Per, KOGEJ, Ksenija. Phase diagram and structures in
mixtures of poly(styrenesulfonate anion) and alkyltrimethylammonium cations in water : significance
of specific hydrophobic interaction. The journal of physical chemistry. B, Condensed matter, materials,
surfaces, interfaces & biophysical, ISSN 1520-6106, 2012, vol. 116, no. 15, str. 4634-4645, [COBISS.SI-ID
36006917]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: FIZIKALNA KEMUA I
Course Title: PHYSICAL CHEMISTRY I

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3d 5th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT132

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
15 | 5 | 55 LV | / | / | 7153 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Ksenija Kogej / Dr. Ksenija Kogej, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Kemijska kinetika. Hitrostni zakon, red reakcije in
konstanta reakcijske hitrosti. Razpolovni Cas. Vpliv
temperature na hitrost kemijske reakcije.
Elektrokemija raztopin. Sibki in mo¢ni elektroliti,
prevodnost. Galvanski €leni: napetost in
termodinamika galvanskih ¢lenov. Standardni
elektrodni potenciali in napetostna vrsta.

Izbrana poglavja. Povrsinska kemija. Adsorpcija.
Povrsinska napetost.

Laboratorijske vaje: 1. Kalorimetrija 2. Parni tlak 3.
Vrelni diagram 4. Doloc¢anje molske mase s
krioskopsko metodo 5. Napetost in notranja
upornost galvanskega ¢lena; merjenje pH 6.
Potenciometri¢na titracija 7. Prevodnost elektrolitov

Chemical kinetics. Rate laws, reaction order and
reaction rate constant. The half time. Effect of
temperature on reaction rate.

Solution electrochemistry. Weak and strong
electrolytes, conductivity. Galvanic cells:
electromotive force and thermodynamics.
Standard electrode potentials.

Selected topics. Surface chemistry. Adsorption.
Surface tension.

Laboratory practice. 1. Calorimetry 2. Vapor
pressure 3. Boiling point diagram 4.
Determination of molar mass by cryoscopy 5.
Electromotive force and internal resistance of
galvanic cells; pH measurements 6.
Potentiometric titration 7. Conductivity of




8. Viskoznost tekocin in povrsinska napetost 9.
Adsorpcija 10. Kemijska kinetika

electrolytes 8. Viscosity and surface tension 9.
Adsorption 10. Chemical kinetics.

Temeljna literatura in viri / Readings:

- BONCINA, Matjaz, CERAR, Janez, GODEC, Andrej (avtor, urednik), HRIBAR, Barbara, JAMNIK, Andrej,
LAH, Jurij, LAJOVIC, Andrej, LUKSIC, Miha, PODLIPNIK, Crtomir, PRISLAN, Iztok, RESCIC, Jurij, SARAC,
Bojan, TOMSIC, Matija, VESNAVER, Gorazd. Fizikalna kemija - praktikum. 1. izd. Ljubljana: Fakulteta za
kemijo in kemijsko tehnologijo, 2012. XXXII, 227 str., ilustr. ISBN 978-961-6756-32-7. [COBISS.SI-ID

261552640]

Cilji in kompetence:

Objectives and Competences:

Fizikalna kemija Il je nadaljevanje predmeta
Fizikalna kemija I. Osnovni cilj u¢ne enote Fizikalna
kemija l'in Il je spoznavanje in razumevanje
temeljnih fizikalno-kemijskih zakonitosti. V drugem
delu je poseben poudarek na praktikumu, katerega
poglaviten cilj je demonstracija osvojenih
teoreti¢nih osnov na raznih fizikalno kemijskih
procesih in meritvah. Student se spozna z nainom
dolocanija fizikalno-kemijskih koli¢in v laboratoriju.
Pri tem razvije sposobnost samostojnega
eksperimentalnega dela in kriticnega vrednotenja
dobljenih rezultatov.

The course in Physical Chemistry Il is a
continuation of Physical Chemistry I. The main
goal of both courses is to provide students the
knowledge and understanding of basic
physicochemical principles. In Part ll, the
emphasis is on laboratory practice with the
main goal to demonstrate the presented
theoretical concepts. Students learn how to
determine (measure) physicochemical
properties in laboratory. Through this they
acquire skills for individual experimental work
and critical evaluation of results.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student pri predmetu dopolni svoje znanje o
osnovnih naravnih zakonitostih in fizikalno
kemijskih koli¢inah, ki ga je dobil pri Studiju
predmeta Fizikalna kemija I. Spozna razliko med
termodinamiko in kinetiko ter nekaj pomembnih
fizikalnih lastnosti tekocin ter pojavov na
povriinah. Student se seznani s principi merjenja
fizikalnih koli¢in. Nauci se pravilnega izvajanja
meritev in podajanja rezultatov, identificirati in
vrednotiti napake pri meritvah in uporabljati
enostavne modele za interpretacijo rezultatov. Pri
tem razvija sposobnost kriticnega vrednotenja
izmerjenih kolicin.

Knowledge and Comprehension

Knowledge and Comprehension

Students complete their knowledge of basic
natural concepts and physicochemical
guantities, which they have met already at
Physical Chemistry I. They learn the difference
between thermodynamics and kinetics and get
to know some important physical properties
and phenomena at interfaces Students learn
the correct and precise way of measuring and
presenting measured quantities, the way to
report uncertainties in their measurements and
to use simple models for interpretation of the
data. Through this they learn to critically
evaluate measured quantities.

Uporaba

Teoreti¢no in prakti¢no znanje fizikalne kemije bo
Studentu pomagalo pri uporabi analitskih metod ter
pri izvajanju raznih operacij za nadziranje in
usmerjanje kemijskih procesov. Nepogresljivo je
tudi pri vklju¢evanju v razvojno in proizvodno delo,
pri kontroli procesov v raznih panogah industrije in

Application

Theoretical and practical knowledge of physical
chemistry can be used in applications of
analytical methods and in executing various
operations in chemical processes. It is
indispensable in research and production work,
in controlling technological processes in




pri merjenju fizikalno-kemijskih koli¢in v analitskem
in drugih laboratorijih.

industry and in measurements of
physicochemical quantities in analytical and
other laboratories.

Refleksija

Student pridobi obéutek za fizikalno-kemijski nacin
razmisljanja in razvije zmoZnost abstraktne
predstave o fizikalno-kemijskih koli¢inah. Nauci se
uporabljati teoreti¢no pridobljeno znanje pri
eksperimentalnem delu ter kriticno vrednotiti
rezultate in popravljati svoje napake.

Analysis

Students develop the physicochemical way if
thinking and ability of abstract conception of
physicochemical quantities. They learn how to
use the theoretical knowledge in experimental
work and how to critically evaluate their
experimental results and correct mistakes.

Prenosljive spretnosti

Pri Studiju fizikalne kemije Studenti razvijajo
abstrakten, kriti¢en in analiticen nacin razmisljanja,
ki je osnova za kvalitetno delo na razli¢nih
tehnoloskih podrocjih. Naucijo se kriti¢éno vrednotiti
in interpretirati rezultate meritev. Poleg tega se
naucijo iskati in uporabljati domaco in tujo
literaturo. Pri vajah osvojijo primeren nacin
podajanja rezultatov in porocil o opravljenem delu.
Studenti se privadijo timskega dela, kar jim bo
koristilo pri vsakem delu v laboratoriju ali
proizvodnem obratu. Spoznajo pravila varnega dela
v laboratoriju.

Skill-transference Ability

In the course on Physical chemistry students
develop abstract, critical and analytical way of
thinking that is the basis for competent work in
various technological fields. They learn to
critically evaluate and interpret results of
measurements, to search data bases and
literature. In laboratory, students learn to
correctly handle with instruments and to
collect, treat and interpret results of their
measurements. They learn to work in smaller
teams, which can be useful for any work in
laboratory or production. They also learn safety
rules for the work in chemical laboratories.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja s seminarskimi vajami. Laboratorijske
vaje z vodenjem dnevnika in oddajanjem porocil o
opravljenem delu in rezultatih.

Lectures and seminars (problem solving).
Laboratory practice, writing laboratory diary
and submitting reports of measurements and
obtained results.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Predavanja: pisni izpit, ki ga Studenti lahko 67 % Lectures: Written examination that can
opravijo z dvema delnima kolokvijema be passed by two written tests during
tekom predavan,;. semester.

Vaje: ocena dnevnika tekom opravljanja vaj 33% Laboratory practice: grade for the

in kon¢ni pisni kolokvij iz vaj.
Ocene: 6-10 (pozitivno), 1-5 (negativno).

laboratory diary and for the final written
test.
Grades: 6-10 (positive), 1-5 (negative)

Reference nosilca / Lecturer's references:

- KOGEJ, Ksenija, FONSECA, Sofia M., ROVISCO, J., AZENHA, M. E., LUISA RAMOS, M., SEIXAS DE MELO,
J., BURROWS, Hugh. Understanding the interaction between trivalent lanthanide ions and
stereoregular polymethacrylates through luminescence, binding isotherms, NMR, and interaction with
cetylpyridinium chloride. Langmuir, ISSN 0743-7463, 2013, vol. 29, no. 47, str. 14429-14437,

[COBISS.SI-ID 1656879]




- ANZLOVAR, Alojz, CRNJAK OREL, Zorica, KOGEJ, Ksenija, ZIGON, Majda. Polyol-mediated synthesis of
zinc oxide nanorods and nanocomposites with poly(methyl methacrylate). Journal of nanomaterials,
ISSN 1687-4110, 2012, vol. 2012, art. no. 760872 (9 str.), [COBISS.SI-ID 36033029]

- PRELESNIK, Simona, GODERIS, Bart, HANSSON, Per, KOGEJ, Ksenija. Phase diagram and structures in
mixtures of poly(styrenesulfonate anion) and alkyltrimethylammonium cations in water : significance
of specific hydrophobic interaction. The journal of physical chemistry. B, Condensed matter, materials,
surfaces, interfaces & biophysical, ISSN 1520-6106, 2012, vol. 116, no. 15, str. 4634-4645, [COBISS.SI-ID
36006917]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: INDUSTRIJSKI PROCESI IN TRAJINOSTNI RAZVOJ
Course Title: INDUSTRIAL PROCESSES AND SUSTAINABLE DEVELOPMENT

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3d 5th

Vrsta predmeta / Course Type: |obvezni / Mandatory

Univerzitetna koda predmeta / University Course Code: | KT134

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 10 | 20 LV | / | / | 7153 || s

izr. prof. dr. Andreja Zgajnar Gotvajn /
Dr. Andreja Zgajnar Gotvajn, Associate Professor

Nosilec predmeta / Lecturer:

Predavanja / Lectures:
Vaje / Tutorial:

Jeziki / Languages:

slovenski / Slovenian

slovenski / Slovenian

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

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Trajnostni razvoj: definicije, terminologija,
vzporednice in razlike med industrijskimi procesi in
bioloskimi sistemi, vpliv industrijskih sistemov na
naravo in cloveka, etika industrijske proizvodnje,
CistejSa proizvodnja za izboljSanje materialnih in
energijskih izkoristkov, zasc¢ita naravnih virov, pomen
celovitega pristopa k posameznem okoljskem
problemu, zakonodaja.

Orodja: wvrste, viri in transport onesnaZenja,
vrednotenje vplivov onesnaZzenja na okolje,
konvencionalne in sodobne tehnike za preprecevanje
onesnazenja in remediacijo obstojecega
onesnaZzenja, tehnike za dosego eko-ucinkovitosti
industrijskega procesa ter C(istejSe proizvodnje,

Sustainable development: definitions,
terminology, comparison of industrial and
natural processes, the impact of industrial
processes to nature and mankind, ethics of
industrial production, cleaner production for
reduction of material and energy use,
preservation of natural resources, the
importance of complex approach for solving
environmental problems, legislation.

Tools: types, sources and environmental
pathways of pollution, assessment of
environmental impacts of pollution,
conventional and advanced pollution
prevention techniques, remediation techniques,




optimiranje tehnoloskih postopkov, energetska in
snovna izraba odpadkov, zamenjava/minimizacija
surovin, varcevanje z naravnimi viri in energijo,
uporaba sekundarnih surovin, recikliranje, zaprti
tehnoloski procesi, koncept proizvodnje brez
odpadkov, izobraZevanje zaposlenih in uporabnikov
proizvodov.

Viri energije: konvencionalni viri energije, obnovljivi
viri energije, moZnosti prehoda iz obstojecih na
trajnostne vire energije, problematika obnovljivih
virov energije (transport, dostopnost, sezonska
variacija, globalen vpliv na okolje), pricakovane
smernice uporabe.

Osnove industrijske ekologije: integrirana strategija
preventive pred onesnaZenjem, LCA (Life Cycle
Assessment) izdelkov, eko-optimizacija produkta in
procesa, ucinkovit transport, nadzor in izboljSevanje
sistema, upostevanje lokalne mikroklime, lokalen,
regionalen in globalen pristop.

Uporaba koncepta trajnostnega razvoja na primeru,
ki bo relevanten s slovenske prostoru.

industrial eco-efficiency methods, methods for
cleaner production, optimization of production
processes, material and energy recovery of solid
wastes, replacement/minimisation of natural
resources usage, preservation of natural
resources, use of secondary raw materials,
recycling, implementation of closed loops, zero
waste management, education of employees
and product users.

Energy: conventional and renewable energy
sources, possibilities of renewable energy
usage, problems related to renewable energy
implementation (logistics, availability,
variations, environmental impact), expected
trends.

Basics of industrial ecology: integrated pollution
prevention strategies, LCA (Life Cycle
Assessment) approaches, eco-optimization of
products and processes, effective
transportation, monitoring and improvement of
existing systems, importance of local micro-
conditions, local, regional and global approach.

Implementation of concept of industrial
ecology: A case study with product or process
relevant in time and place.

Temeljna literatura in viri / Readings:

OSNOVNA LITERATURA-knjiznica:

- P. P. Rogers, K. F. Jalal, J. A. Boyd: An Introduction to Sustainable Developement, Harvard University

Press, 2006, 404 strani (30%).

- G. M. Masters: Introduction to Environmental Engineering and Science, Prentice Hall, 1996, 651 strani

(20%).

- J.Zagorc-Konéan, A. Zgajnar Gotvajn: Zbirka nalog iz ekoloskega inZenirstva, UL, FKKT, 2008, 45 strani.

DODATNA LITERATURA-knjiZnica:

- R.U.Ayres, L.Ayres: A Handbook of Industrial Ecology, Edward Elgar, 2002, 680 strani (15%).

Cilji in kompetence:

Objectives and Competences:

Cilji:

Poznavanje definicij in pomena trajnostnega razvoja.
Spoznanje o lokalnih in globalnih vplivih in vpetosti
industrijskega procesa v lokalno in globalno okolje.

Kompetence:

Objectives:

Knowledge on definitions in sustainable
development and awareness of its relevance in
modern society. Knowledge on local and global
impacts of industrial processes and their
incorporation into the local and global
environment.




Znanje o pristopih in metodah za dosego
trajnostnega razvoja. Razumevanje osnovnih nacel
za nacrtovanje CistejSe proizvodnje v obstojedi ali
na novo nacrtovani proizvodnji v razli¢nih
industrijskih branzah. Zavedanje o eti¢ni in druzbeni
odgovornosti in potrebi po nenehnem
izpopolnjevanju Ze postavljenega sistema.

Competences:

Knowledge on approaches and methods for
implementation of concept of sustainable
development. Basics of design and
implementation of clean production in existing
or/and planned industrial processes. Awareness
of ethical and social responsibility and need for
constant improvement of existing systems.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Razumevanje povezav in odnosov med osvojenimi
pojmi. Sposobnost vrednotenja vpliva procesov
(lokalno in globalno) na ljudi in okolje. Znanje za
vpeljavo koncepta trajnosti v obstojec industrijski
proces.

Knowledge and Comprehension
Understanding relationships between different
terms. Ability to evaluate the impact of
processes to environment and people locally
and globally. Ability to implement the concept
of sustainability into new or existing industrial
process.

Uporaba

Uporaba pridobljenih znanj pri reSevanju okoljskih
problemov. Sposobnost sinteze in
interdisciplinarnega pristopa k reSevanju
problemov.

Application

Ability of applying acquired knowledge for
solving environmental problems. Ability of
interdisciplinary approach to problem solving.

Refleksija
Razumeti pomen izbire ustreznih tehnoloskih

postopkov in surovin za ohranjanje naravnih virov.
Kriticno vrednotiti vpliv svojega dela na lokalni in
globalni ravni.

Analysis
Understand the importance of selection of

appropriate technologies and raw materials to
protect natural resources. Evaluate the work
critically on local as well as global basis.

Prenosljive spretnosti

Spretnost uporabe domace in tuje literature.
Spretnost identifikacije problema in pristopa k
njegovemu ucinkovitemu reSevanju. Uporaba
ustnega in pisnega nacina porocanja. Spretnost
sinteze na razli¢nih podrocjih pridobljenih znanj.
Spretnost skupinskega dela.

Skill-transference Ability

Ability to search, select and apply different
types of literature. Ability to independently
identify various environmental problems and
search for solution. Development of oral and
literate skills. Developing the skill of team work.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja
Laboratorijske vaje
Projektno delo

Lectures
Lab course
Project work

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Opravljene obveznosti pri vajah. 20% Accomplished lab course.
Pisni in ustni izpit. 70% Written and oral exam.
Predstavitev projekta. 10% Project presentation.

Reference nosilca / Lecturer's references:




- ZGAJNAR GOTVAIJN, Andreja, BISTAN, Mirjana, TISLER, Tatjana, ENGLANDE, A. J., ZAGORC-KONCAN,
Jana. The relevance of bisphenol A adsorption during Fenton's oxidation. International journal of
environmental science and technology, ISSN 1735-1472, 2013, vol. 10, no. 6, str. 1141-1148.

- ZGAJNAR GOTVAIN, Andreja, ZAGORC-KONCAN, Jana. Bioremediation of highway stormwater runoff.
V: Conference on Protection and Restoration of the Environment IX, Kefalonia, Greece, June 30-July 3,
2008. Selected papers presented at Protection and restoration of the environment, (Desalination
(Amsterdam), ISSN 0011-9164, vol. 248, no. 1/3, 2009). [S. I.: s. n.], 2009, vol. 248, no. 1/3, str. 794-
802.

- ZGAJNAR GOTVAIN, Andreja, ZAGORC-KONCAN, Jana, COTMAN, Magda. Fenton's oxidative
treatment of municipal landfill leachate as an alternative to biological process. Desalination, ISSN
0011-9164. [Print ed.], 2011, vol. 275, no. 1/3, str. 269-275.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: KEMIJA OKOLJA
Course Title: ENVIRONMENTAL CHEMISTRY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3d 5th

Vrsta predmeta / Course Type:

|obvezni / Mandatory ‘

Univerzitetna koda predmeta / University Course Code: | KT133 \

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
35 | 20 | 20 LV | / | / s || 5 |

Nosilec predmeta / Lecturer:

Jeziki / Languages:

‘izr. prof. dr. Helena Prosen / Dr. Helena Prosen, Associate Professor ‘

Predavanja / Lectures: [slovenski / Slovenian
Vaje / Tutorial:|slovenski / Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje Prerequisites:

Studijskih obveznosti:

Student oz. kandidat mora imeti predmet The course has to be assigned to the student.
opredeljen kot Studijsko obveznost.

Vsebina: Content (Syllabus outline):

1. Splosni pojmi, lastnosti troposfere, stratosfere. 1. General concepts, properties of troposphere
2. Nastanek, pretvorbe in transport atmosferskih and stratosphere.

onesnazeval (trdni delci, CO, CO2, SO2, NOx, 03, 2. Sources, transformations and transport of

ogljikovodiki). Pojav ozonskih lukenj in tople grede. | |atmospheric pollutants (particulate matter, CO,
Posledice onesnaZevanja atmosfere (kisel dez, pojav | {CO2, SO2, NOx, 03, hydrocarbons). Ozone hole

mracenja). Ukrepi za zmanjSanje onesnaZevanja. and greenhouse phenomena. Atmospheric

3. Povrsinske in podtalne vode. Kemija in biokemija pollution consequences (acid rain, dimming).
onesnazeval v hidrosferi. Razgradljiva in Measures to decrease pollution.
nerazgradljiva onesnaZevala voda in njihov vpliv na 3. Surface and ground water. Chemistry and
zdravje ljudi. Ukrepi za zmanjSevanje onesnazenja biochemistry of pollutants in hydrosphere.
voda. Degradable and non-degradable pollutants of
4. Zemlja in glavna onesnazevala. Problem nitratov waters, their influence on public health.

in fosfatov v povrsinskih vodah in nitratov v Measures to decrease water pollution.
podtalnici. Obstojna kemijska onesnazevala 4. Soil and its principal pollutants. Role of

(klorirane spojine, policikli¢éni aromati,

nitrates and phosphates in surface waters and
nitrates in ground waters. Stable chemical




fitofarmacevtska sredstva, kovine) in njihova usoda
v okolju.

5. Trdni odpadki - viri. Problemi z odlagalisCi in
seziganjem odpadkov.

6. Energija in okolje. Jedrska energija in radioaktivni
odpadki.

7. Dolocanje splosnih in specifi¢nih onesnazeval.
Vzorcenje in tehnike priprave okoljskih vzorcev. Hitri
testi in senzorji za spremljanje onesnaZenja okolja.
Analitske tehnike za dolo¢anje organskih in
anorganskih onesnazeval v atmosferi, v vodah in v
zemlji.

8. Ukrepi za zmanjSevanje onesnaZenja okolja.

Laboratorijske vaje: doloCanje onesnazeval v vzorcih
zraka, vode in tal z razlicnimi analiznimi tehnikami.

pollutants (chlorinated compounds, polycyclic
aromatics, phytopharmaceuticals, metals) and
their environmental fate.

5. Solid waste - sources. Problematic issues of
landfills and waste incinerators.

6. Energy and environment. Nuclear energy and
radioactive waste.

7. Determination of general and specific
pollutants. Sampling and sample preparation
techniques for environmental samples. Rapid
tests and sensors for pollution monitoring.
Analytical techniques for organic and inorganic
pollutant determination in atmosphere, water
and soil.

8. Measures to decrease environmental
pollution.

Laboratory work: pollutant determination in
atmospheric, aqueous and soil samples with
different analytical techniques.

Temeljna literatura in viri / Readings:

Temeljna literatura:

- G.W. vanlLoon, S.J. Duffy: Environmental Chemistry, 3rd ed., Oxford Univ. Press, Oxford UK, 2011, 545

str.

- G. Fellenberg: The Chemistry of Pollution, Wiley 2000, 192 str. (20%)
- B.B. Kebbekus, S.Mitra: Environmental Chemical analysis, Blackie Academic&Profesional, London

1998, 330 str. (30%)

Dopolnilna literatura:

- F.W. Fifield, P.J. Haines (eds.): Environmental Analytical Chemistry, 2nd ed., Blackwell Science, Oxford

UK, 2000

- J.E. Girard: Principles of Environmental Chemistry, 2nd ed., Jones and Bartlett Publ., Sudbury, MA,

USA, 2010

- znanstveni in strokovni ¢lanki / scientific and professional articles

Cilji in kompetence:

Objectives and Competences:

Cilji: Predstaviti Studentom glavna onesnazevala
atmosfere, vod in zemlje, njihove vplive na okolje in
njihovo analitiko v okoljskih vzorcih

Kompetence: Sposobnost razumevanja osnovnih
okoljskih dejstev; sposobnost opazovanja razli¢nih
pojavov; sposobnost predstavitve dolo¢enih
okoljskih problemov ustno in v pisni obliki;
sposobnost razreSevanja konkretnih okoljskih
problemov, sposobnost izbire ustrezne tehnike
priprave vzorca in analize za razli¢na onesnaZevala.

Objectives: To inform the students about the
principal pollutants in atmosphere, water and
soil; their influence on the environment; ana-
lytical determination in environmental samples.
Competences: Ability to understand basic
environmental facts; ability to observe diverse
phenomena; ability to present selected
environmental problems in oral and written
form; ability to solve particular environmental
problems; ability to select an appropriate




sample preparation and analytical technique for
different pollutants.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student bo spoznal osnovna okoljska onesnaZevala.
Iz lastnosti okoljskih onesnazeval, ki jih je Ze delno
spoznal pri drugih predmetih, lahko oceni njihov
vpliv na kvaliteto okolja. Iz predstavljenih procesov
za zmanjSevanje emisij bo znal oceniti mejne
vrednosti posameznih onesnazeval v okolju in jih
pravilno dolociti s primerno analizno tehniko.

Knowledge and Comprehension

Student will be informed about principal
environmental pollutants. They can evaluate
their influence on environment quality from
their properties, which were in part introduced
in other courses. Limit values of certain
pollutants in the environment will be evaluated
from the presented processes for emission
lowering and accurately determined by an
appropriate analytical technique.

Uporaba
Student je sposoben kriti¢no ovrednotiti vpliv

posameznega onesnazevala na okolje in oceniti
nevarnost, ki jo predstavlja za ljudi.

Application
Student is able to critically evaluate the

influence of particular pollutant on the
environment and assess the risk for the

population.
Refleksija Analysis

Student bo pridobil tudi doloéen obé&utek za kriti¢no
oceno kvalitete okolja.

Student will gain a certain ability to critically
evaluate the environmental quality.

Prenosljive spretnosti

Student bo znal uporabljati osnovne analizne
metode za hitro dolo¢anje onesnazeval. Na osnovi
teh meritev in njihove kriti¢ne ocene bo lahko
sklepal o onesnazenosti okolja.

Skill-transference Ability

Student will be able to apply basic analytical
methods for rapid pollutant determination.
They will be able to assess the environmental
pollution, based on these measurements and
their critical evaluation.

Metode poucevanja in u¢enja:

Learning and Teaching Methods:

Predavanja, seminariji in laboratorijske vaje

Lectures, seminars, laboratory work

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

pisni izpit (poz. ocena 6-10), 60% written exam (pass grade 6-10),
seminarska naloga z ustno predstavitvijo, 30% seminar work with oral presentation,
laboratorijske vaje 10% laboratory work

Reference nosilca / Lecturer's references:

1. PROSEN, Helena, ZUPANCIC-KRAL, Lucija. Evaluation of photolysis and hydrolysis of atrazine and its
first degradation products in the presence of humic acids. Environ. pollut. (1987) 2005, vol. 133, no. 3,

517-529.

2. PROSEN, Helena, FINGLER, Sanja, ZUPANCIC-KRALJ, Lucija, DREVENKAR, Vlasta. Partitioning of
selected environmental pollutants into organic matter as determined by solid-phase microextraction.
Chemosphere (Oxford). 2007, vol. 66, no. 8, 1580-1589.

3. KRAL CIGIC, Irena, PROSEN, Helena. An overview of conventional and emerging analytical methods
for the determination of mycotoxins. Int. J. Mol. Sci. 2009, vol. 10, no. 1, 62-115.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: KEMIJSKA IN PROCESNA VARNOST
Course Title: CHEMICAL AND PROCESS SAFETY
Co geet . . < Letnik
Studijski program in stopnja Studijska smer etni . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3rd 5th
Vrsta predmeta / Course Type: \obvezni / Mandatory \
Univerzitetna koda predmeta / University Course Code: ‘ KT136 ‘
Y . .S t. del
Predavanja Seminar Vaje Kliniéne vaje Druge oblike amc.>s. e
. . o s Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / | 715 || 5 |

Nosilec predmeta / Lecturer:

doc. dr. Barbara Novosel / Dr. Barbara Novosel, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Prepoznavanje, razumevanje in obvladovanje
nevarnosti zaradi uporabe razli¢nih kemikalij in
nevarnih snovi. Nevarne snovi: eksplozivne,
vnetljive, oksidativne, strupene, radioaktivne, jedke
in okolju nevarne kemikalije ter plini. Prevoz in
skladis¢enje nevarnih kemikalij. Nov evropski sistem
obvladovanja tveganja pri ravnanju s kemikalijami -
REACH.

Varnost pri delu v laboratoriju, kemijskih in drugih
procesnih industrijah. Kompleksnost delovanja
industrijskega procesa, tehnoloski rezim in
standardni proizvodni postopki, ustreznega
vzdrZevanja posameznih naprav in celotnega
sistema.

Identifying, understanding and managing risk
due to the use of various chemicals and
hazardous substances. Hazardous substances:
explosive, flammable, oxidizing, toxic,
radioactive, corrosive and environmentally
hazardous chemicals and gases. Transportation
and storage of hazardous chemicals. A new
European system of risk management in
handling the chemicals - REACH.

Safety at work in a laboratory, chemical and
other process industries. The complexity of the
operation of industrial processes, technological
regime and the standard manufacturing
procedures, proper maintenance of individual
devices and the entire system.




Verjetnost za nastanek izrednih situacij ter
preprecevanje in ukrepanje v takih primerih. Analiza
industrijskih procesov in priprava ocen tveganja.
Zajemanje pomembnih in kriti¢nih parametrov ter
pogojev procesa, ki vplivajo na njegovo varnost,
mozni scenariji izrednih dogodkov. Verjetnost
dogodka in analiza odpovedi. Kvalitativna in
kvantitativna ocena tveganja. Dolo¢evanje ukrepov
za zmanjsanje tveganja.

Vaje: iskanje varnostnega lista, priprava navodil za
delo z nevarno kemikalijo; vnetljive tekocine,
dolocitev plamenisca; vnetljive trdne snovi,
razvr$¢anje; plini, oznacCevanje, doloCevanje
trenutnih koncentracij; prasne eksplozije,
doloéevanje minimalne eksplozijske energije; jedke
snovi, razred¢evanje, nevtralizacija.

Probability of stress and prevent or take action
in such cases. Analysis of industrial processes
and the preparation of risk assessments.
Capture important and critical process
parameters and conditions that affect the
security of the possible scenarios of
emergencies. Probability of the event and
failure analysis. Determination of risk reduction
measures.

Tutorial: Student must find the safety data
sheet, and createsafety card; flammable liquids,
flash point determination; flammable solids,
clasification; labeling, measuring of current
concentrations of gases; dust explosions,
minimum ignition energy determination;
corrosive substances, dilution, neutralization

Temeljna literatura in viri / Readings:

- Burke R.: Hazardous materials chemistry for emergency responders, 2nd Ed.Boca Raton, Lewis 2002,

(449 str.) (60 %)

- Brauer, R, L.: Safety and health for engineers, 2"4 Ed., Wiley-Interscience, Hoboken, 2006 (od 93. -

336, 629-722) (30 %)

- Crowl D.A., Louvar J.F., Chemical Process Safety, 2" Ed., Prentice Hall PTR, New Jersey 2002, (str.625)

(10 %)

Cilji in kompetence:

Objectives and Competences:

Pri predmetu se Studenti seznanijo z zahtevnostjo
in kompleksnostjo zagotavljanja varnosti pri delu z
razlinimi kemikalijami v laboratoriju in v kemijskih
ter procesnih industrijah. Spoznajo potrebo po
natané¢nem poznavanju vseh lastnosti kemikalij, ki
jih pri svojem delu uporabljajo. Pridobljeno znanje
usposobi Studenta za razumevanje in presojanje
nevarnosti oziroma stopnje tveganja ter za
doloditev ukrepov, ki zagotavljajo varno delo z
nevarnimi kemikalijami.

Studentje spoznajo, da je za varno delo v industriji
osnovni pogoj natancno poznavanje vseh faz
procesa in podrobna analiza njegovega delovanja
na osnovi katere se izvede ocene tveganja.
Spoznajo, da je varnost procesa pogojena z mnogo
dejavniki in da je za njegovo varno obratovanje
potrebno tako optimalno delovanje posameznih
procesnih operacij kot tudi usklajeno delovanje
sistema kot celote. Neustrezno nacrtovanje,

At this subject students get acquainted with
pretentiousness and the complexity of ensuring
safety at work with various chemicals in the
laboratory and in the chemical and process
industries. Learn about the need of precise
knowledge of the characteristics of chemicals
they use at work. The course enables
understanding and assessment of hazards and
level of risk, and the measures for safe and
healthy work.

Students learn that basic conditions for safe
work in industry are exact knowledge of all
phases of the process and detailed analysis of
its performance on the basis a risk assessment.
Students learn that process safety depends on
many factors and for safe operation is
necessary so optimize the performance of
individual part of the process operation as well
as the coordinated operation of the system as a




vodenije ali, vzdrzevanje procesa lahko vodi do
odstopanj od tehnoloskega rezima in ogrozanja
varnosti. Napake se lahko Sirijo po celotnem
sistemu, potencirajo in lahko vodijo do nastanka
izrednih razmer, ogrozanja delovnega in SirSega
okolja. Studentje se pri predmetu usposobijo za
sistematicen pregled kemijskih in drugih sorodnih
procesov, zaznavanje potencialnih kriticnih mest,
priprave ocene tveganja in ukrepov za zmanjsanje
tveganja.

whole. Inadequate planning, management or
maintenance process can lead to deviations
from the technological regime and security
threats. Errors may spread throughout the
system, potentiate, and may lead to the
formation of an emergency, endangering the
work and the wider environment. Students are
trained in the course of a systematic review of
chemical and other related processes, identify
potential critical points, preparation of risk
assessment and risk reduction measures.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Studentje se pri predmetu usposobijo za
sistematicen pregled nevarnosti pri uporabi
nevarnih kemikalij ter pri delu v kemijskih in
sorodnih procesih, za zaznavanje potencialnih
kriticnih mest, pripravo ocene tveganja in ukrepov
za zmanjSanje tveganja.

Knowledge and Comprehension

The subject makes students capable of a
systematic review of the risks of using
dangerous chemicals and work in the chemical
and related processes for detecting potential
critical points, risk assessment and risk
reduction measures.

Uporaba

Delo z nevarnimi kemikalijami. Vodenje in nadzor
kemijskih procesov. Ocenjevanje tveganja kemijskih
procesov. Analiza nezgod in doloc¢evanje ukrepov za
preprecitev nezgod.

Application

Work with hazardous chemicals. Management
and control of chemical processes. Risk
assessment of chemical processes. Analysis of
accident and determination of measures to
prevent accidents.

Refleksija
Studenta se usmeri v podrobnejsi pregled lastnosti

posamezne kemikalije z namenom, da ugotovi
nevarnosti snovi za ¢loveka in okolje. Na osnovi
spoznanj mora doloditi varnostne ukrepe za
zmanjsanje ali celo eliminacijo tveganja pri rabi
kemikalije.

Glede na veljavno Sl zakonodajo so podana znanja
osnova za opravljanje izpita za svetovalce za
kemikalije v razliénih podjetjih, kakor tudi temelji za
delo v carinski, komercialni ali inSpektorski sluzbi.

Analysis

A student will be directed to a more detailed
examination of the properties of each chemical
in order to identify the hazards of the substance
for humans and the environment. Based on the
findings should establish the security measures
for the reduction or even elimination of risk in
the use of chemicals.

According to the current Sl legislation are given
the knowledge base for the exam for counselors
of chemicals in different companies, as well as
based on the work of customs, commercial or
inspector service.

Prenosljive spretnosti

Sistematicen, analiti¢en pristop do reSevanja
problema, ve¢ razumevanja in upostevanja
varnostne kulture v SirSem kontekstu.

Skill-transference Ability

Systematic, analytical approach to problem
solving, more understanding and observance of
safety culture in a broader context.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

|Predavanja, seminariji, prakti¢ne vaje.

‘ ‘Lectures, seminars, practical exercises.

Delez (v %) /




Nacini ocenjevanja: Weight (in %) Assessment:

Seminar (pisni in predstavitev), pisni izpit Submitted reports on practical exercises.
(racunske naloge), ustni izpit (15 min),
ocenjevalna lestvica skladna s Statutom UL,
pri pisnih izpitih min 50 % mozZnih tock

Seminar 20% Presentation of the seminar.
pisni izpit 50 % Written exam
ustni izpit 30% Oral examination.

Reference nosilca / Lecturer's references:

- SLABAJNA, Dominika, NOVOSEL, Barbara. Smernica za zagotavljanje varnosti in zdravja v kemijskih
laboratorijih : projekt Kemijska varnost 3. Ljubljana: Urad RS za kemikalije: Univ. v Ljubljani, Fak. za
kemijo in kemijsko tehnologijo, 2010. 48 str., ilustr. http://www.fkkt.uni-lj.si/si/?2416. [COBISS.SI-ID
34765317]

- NOVOSEL, Barbara, MARINSEK, Marjan. Racunska obravnava kemijskih procesov : zbirka nalog. VV
Ljubljani: Fakulteta za kemijo in kemijsko tehnologijo, 2003. 132 str., ilustr. ISBN 961-6286-56-0.
[COBISS.SI-ID 125977600]

NOVOSEL, Barbara. Ugotavljanje kriticnih mest v kemijski industriji in zmanjSevanje tveganja nezgod. V:
BRVAR, Miran (ur.). Kemijske nesrece na delovhem mestu : zbornik prispevkov. Ljubljana: Slovensko
zdravnisko drustvo, Sekcija za klini¢éno toksikologijo, 2013, str. 78-83. [COBISS.SI-ID 1654319]

- MACEK, Jadran, NOVOSEL, Barbara, MARINSEK, Marjan. Anorganska kemijska tehnologija, Navodila
za vaje za 3. letnik UN SP Kemijsko inZenirstvo. Ljubljana: Fakulteta za kemijo in kemijsko tehnologijo,
Katedra za anorg. kem. tehnologijo in materiale, 2001/2002. IlI, 61 str., tabele. [COBISS.SI-ID
24156165]

- MISLEJ, Vesna, NOVOSEL, Barbara, VUK, Tomaz, GRILC, Viktor, MLAKAR, Ernest. Combustion
behaviour and products of dried sewage sludge - prediction by thermogravimetric analysis and
monitoring the co-incineration process in a cement factory. V: 20th International Congress of Chemical
and Process Engineering [and] 15th Conference PRES, 25 - 29 August 2012, Prague, Czech Republic. CD-
ROM of full texts. Prague: [s. n.], cop. 2012, str. [1-11]. [COBISS.SI-ID 5083674]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: MATEMATIKA IN STATISTIKA |
Course Title: MATHEMATICS AND STATISTICS |
T . . TR Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1% Cycle / 1st 1st
Vrsta predmeta / Course Type: \obvezni/ Mandatory \
Univerzitetna koda predmeta / University Course Code: \ KT101 \
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
s | 7 | 305V s L 1 s J 5 |

Nosilec predmeta / Lecturer:

izr. prof. dr. Jaka Smrekar / Dr. Jaka Smrekar, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

slovenski / Slovenian

Vaje / Tutorial:

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Realna Stevila: predstavitev, lastnosti, racunanje s
priblizki.

Kompleksna Stevila.

Vektorji v dvo- in tri-razseznem prostoru, analiti¢na
geometrija.

ReSevanje sistemov enacb in linearna algebra.
Zaporedja.

Funkcija ene spremenljivke.

Pregled elementarnih funkcij.

Zveznost in limita.

Real numbers: representation, properties,
computation with approximate numbers.
Complex numbers.

Vectors in the plane and in three-dimensional
space, analytic geometry.

Linear algebra and systems of linear equations.
Sequences.

Functions of one real variable.

Overview of elementary functions.

Continuity and limits.

Temeljna literatura in viri / Readings:

- A. Turnsek: Tehniska matematika, FS, Ljubljana, 2007, 306 strani.
- R. Jamnik: Matematika, DMFA, Ljubljana, 1985, 567 strani (200 strani relevantnih za vsebino

predmeta).
Priporocena literatura:




- Kreyszig E., Advanced engineering mathematics, 9th edition, JW. 2006, 1232 str.,

Cilji in kompetence:

Objectives and Competences:

Student bo pridobil osnova matemati¢na znanja
potrebna za raCunanje pri naravoslovno tehniskih
predmetih. Navaja ga na logi¢no razmisljanje in
induktivno sklepanje. Z vajami vzgaja to¢nost in
doslednost.

Students will acquire the basic mathematical
knowledge and skills necessary for computation
in science and technology courses. They will get
used to logical thinking and inductive reasoning.
They will develop precision and consistency.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje
Poznavanje pojmov in osnovnih rezultatov visje
matematike.

Knowledge and Comprehension
Familiarity with the concepts and basic theory
of higher mathematics.

Uporaba Application

V tehniskih vedah. Technology.

Refleksija Analysis

Razumevanje teorije na podlagi primerov in Understanding theory on grounds of examples
uporabe. and application.

Prenosljive spretnosti

Formulacija problemov v primernem jeziku,
reSevanje in analiza dobljenih rezultatov na
primerih.

Skill-transference Ability

Formulation of problems in the appropriate
language, solution of problems, and analysis of
obtained results.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, vaje, domace naloge, samostojni studij
literature.

Lectures, problem sessions, homework, study of
the literature.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

- pisni in ustni izpit

- dva kolokvija iz vaj, uspesno opravljena
nadomestita pisni izpit

- pisni (50% ocene) in ustni izpit (50%
ocene)ocene: 1-5 (negativno), 6-10
(pozitivno) (po Statutu UL)

Reference nosilca / Lecturer's references:

- J. Smrekar: Homotopy type of mapping spaces and existence of geometric exponents. Forum Math.

letnik 22 (2010), $t. 3, 433-456.

- J. Smrekar, A. Yamashita: Function spaces of CW homotopy type are Hilbert manifolds. Proc. Amer.

Math. Soc. letnik 137 (2009), §t. 2, 751-759.

- J. Smrekar: Periodic homotopy and conjugacy idempotents. Proc. Amer. Math. Soc. letnik 135 (2007),

St. 12, 4045—-4055.

- J. Smrekar: Compact open topology and CW homotopy type. Topology Appl. letnik 130 (2003), st. 3,

291-304.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: MATEMATIKA IN STATISTIKA I
Course Title: MATHEMATICS AND STATISTICS I
T . . Ea gen Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 1. 2.
PSP Chemical Technology, 1% Cycle / 1st 2nd

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

‘obvezni / Mandatory

|KT105

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
as | /| 30 SV | / | / I

Nosilec predmeta / Lecturer: \ izr. prof. dr. Karin Cvetko Vah / Dr. Karin Cvetko Vah, Associate Professor \

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Odvod: definicija, pomen in uporaba.

Visji odvodi. Aproksimacija s totalnim diferencialom.
Nedoloceni integral: definicija, osnovne
integracijske metode.

Doloceni integral: definicija, uporaba, racunanje.
Diferencialne enacbe: enacbe z locljivimi
spremenljivkami, linearna diferencialna enacba
prvega reda, linearna diferencialna enacba s
konstantnimi koeficienti drugega reda, sistemi
diferencialnih enacb, zgledi iz prakse.

Osnove statistike: predstavitev podatkov, populacija
in vzorec, cenilke.

Hipoteze, korelacija in linearna regresija, metoda
najmanjsih kvadratov.

Derivative: definition, properties and
applications.

Higher derivatives. Approximation with the
total differential.

Indefinite integral: definition, basic methods of
integration.

Definite integral: definition, applications.
Differential equations: separable equations,
first order linear differential equations, second
order linear differential equations with constant
coefficients, systems of differential equations,
examples from praxis.

The basics of statistics: data presentation,
population, samples, estimators.

Hypothesis, correlation and linear regression,
the least square method.




Temeljna literatura in viri / Readings:

- R. Jamnik: Matematika, DMFA, Ljubljana, 1985.

- P. Mizori — Oblak: Matematika za Studente tehnike in naravoslovja, 1. del, Fakulteta za strojnistvo UL,

Ljubljana, 2001.

- P. Mizori — Oblak: Matematika za Studente tehnike in narovoslovja, 2. del, Fakulteta za strojnistvo UL,

Ljubljana, 1997.

- A. Drobnic¢ Vidic: Izbrana poglavja iz matematike, Zbirka vaj, Fakulteta za kemijo in kemijsko

tehnologijo UL, Ljubljana, 2001.

- ). Srekl: Izbrana poglavja iz matematike, FKKT, Ljubljana, 1997.
- E. Kreyszig: Advanced engineering mathematics, 9th edition, JW, 2006.

Cilji in kompetence:

Objectives and Competences:

Student bo pridobil osnova matemati¢na znanja
potrebna za racunanje pri naravoslovno tehniskih
predmetih. Navaja ga na logi¢no razmisljanje in
induktivno sklepanje. Z vajami vzgaja to¢nost in
doslednost. Daje tudi enostavne modele prenosa
naravnega dogajanja v matematic¢ne formule.

The student will gain the basic understanding of
the mathematical concepts and methods
necessary for calculations in science and
technics. The student will learn how to think
logically, deduce inductively, and how to
express natural laws in mathematical formulae.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje
Poznavanje pojmov in osnovnih rezultatov visje
matematike.

Knowledge and Comprehension
Understanding of concepts and basic results of
higher mathematics.

Uporaba Application

V tehniskih vedah. In science and technics.

Refleksija Analysis

Razumevanje teorije na podlagi primerov in Understanding of the theory through practical
uporabe. examples and applications.

Prenosljive spretnosti

Formulacija problemov v primernem jeziku,
reSevanje in analiza dobljenih rezultatov na
primerih.

Skill-transference Ability

Formulation of a problem in the mathematical
language, solving problems and analysing the
results.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

predavanja, vaje, domace naloge, samostojni Studij
literature.

Lectures, tutorials, homework and individual
studying.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

- pisni in ustni izpit

- dva kolokvija iz vaj, uspesno opravljena
nadomestita pisni izpit

- pisni (50% ocene) in

ustni izpit (50% ocene)




- ocene: 1-5 (negativno), 6-10 (pozitivno) (po
Statutu UL)

Reference nosilca / Lecturer's references:

- Cvetko-Vah, Karin; Leech, Jonathan; Spinks, Matthew. Skew lattices and binary operations on
functions, J. Appl. Log. 11 (2013), no. 3, 253--265.

- Bauer, Andrej; Cvetko-Vah, Karin. Stone duality for skew Boolean algebras with intersections,
Houston J. Math. 39 (2013), no. 1, 73--109.

- Cvetko-Vah, Karin; Leech, Jonathan. Rings whose idempotents form a multiplicative set, Comm.
Algebra 40 (2012), no. 9, 3288--3307.

- Cvetko Vah, Karin; Pisanski, Tomaz. A census of edge-transitive planar tilings, J. Combin. Math.
Combin. Comput. 80 (2012), 243--265.

- Carfi, David; Cvetko-Vah, Karin. Skew lattice structures on the financial events plane, Appl. Sci. 13
(2011), 9--20.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: MEHANSKE OPERACIJE
Course Title: MECHANICAL OPERATIONS

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

lizbirni strokovni / Elective Professional |

[KTSI3

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / s || 5 |

Nosilec predmeta / Lecturer: | izr. prof. dr. Marjan Marinsek / Dr. Marjan Marinsek, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

1. Priprava zrnatih kolektivov (fizikalno kemijske
metode priprave, mehanske metode priprave)

2. Naprave in tehnologije priprave ter procesov
vecanja povrsin

3. Velikost in porazdelitev velikosti, fizikalni
principi merjenja velikosti delcev

4. Oblika delcev (faktor oblike)

5. Specifi¢na povrsina (dolocevanje specificne
povrsine iz granulacijske sestave, doloc¢evanje
specifitne povrsine z adsorpcijo plinov)

6. Poroznost in porazdelitev por

7. Gostota sipkih snovi

8. Vzorcenje sipkih snovi

9. Procesi manjSanja povrsin

10. Transport sipkih snovi

1. Preparation of dispersed systems: physical-
chemical methods, mechanical methods

2. Principles of grinding and milling

3. Particle size and size distribution: particle
size definition and measurements principles.
4. Particle shape: (shape factor)

5. Specific surface of dispersed systems: basic
principles and surface measurement

6. Porosity and pore distribution in disperse
systems:

7. Density of dispersed systems:

8. System sampling:

9. Agglomeration in dispersed systems:

10. Transport of dispersed systems:




Seminar: Slusatelji v okviru seminarja reSujejo
racunske primere, ki ilustrirajo principe priprave in
karakterizacije zrnatih kolektivov.

Vaje: Pri vajah se slusatelji prakti¢no seznanijo z
bistvenimi metodami priprave (mletje) in
karakterizacije delcev (vzoréenje, merjenje velikosti,
dolocevanje specificne povrsine)

Seminar work: Mechanical operations through
mathematical problems

Tutorial work: Laboratory work to demonstrate
basic principles of mechanical operations.

Temeljna literatura in viri / Readings:

- J. Strazisar, Mehanska procesna tehnika, Univerza v Ljubljani, FNT, Ljubljana 1996, 138 strani

- T. Allen, Particle Size Measurement, Vol.1, 5th ed., Chaopman & Hall, London 1997, 774 strani

- M. Rhodes, Introduction to Particle technology, John Wiley & Sons, 1998, 320 strani

- R.H. Perry, Perry's Chemical Engineers Handbook, 7th. ed., McGraw-Hill, New York, 1997, 2581 strani

Cilji in kompetence:

Objectives and Competences:

Namen predmeta je priprava in karakterizacija
zrnatih kolektivov.

V okviru predmeta Student osvoji osnovna znanja o
karakterizaciji delcev, ki vklju€ujejo definicije
velikosti delcev, njihove oblike, specificne povrsine,
vzorcenja ter doloCevanja gostote sipkih snovi.

V okviru predmeta bo Student pridobil tudi osnovna
znanja o procesih vecanja povrsin ter potrebni
tehnoloski opremi.

Definition and characterization of dispersed
systems.

Students acquire basic knowledge about
dispersed system preparation and
characterization including particle size and
shape, system specific surface and density, as
well as basic knowledge of dispersed system
grinding and milling or system agglomeration.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Studentje spoznajo osnovne principe ter naprave za
pripravo zrnatih kolektivov. Osvojijo tudi osnovne
metode njihove karakterizacije.

Knowledge and Comprehension

Basic knowledge about principles and
equipment for dispersed systems preparation
and characterization.

Uporaba
S pridobljenim znanjem je Student sposoben v

laboratorijske kakor tudi v industrijskem merilu,
glede na predpisane zahteve, izbrati primeren
postopek priprave delcev ter njihove
karakterizacije.

Application
Students are capable of choosing equipment for

particle tailoring in laboratory or industrial
scale.

Refleksija
Na osnovi pridobljenega znanja Student pridobi

obcutek za smotrno izbiro najprimernejsega
tehnoloskega postopka priprave zrnatega kolektiva.

Analysis
Students are capable of choosing appropriate

equipment for dispersed system preparation in
laboratory or industrial scale.

Prenosljive spretnosti

Laboratorijske spretnosti na podrocju zrnatih
kolektivov, seznanitev in ucenje iz domace in tuje
literature, pisna in ustna predstavitev izbrane
tematike, delov skupina

Skill-transference Ability

Developed laboratory skills in the field of
dispersed systems, literature research;
literature data collecting, data analysis and
interpretation, team work.




Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, seminar, laboratorijsko delo

Lectures, seminars, tutorial work

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Preverjanja znanja — izpit - (2/3 skupne
ocene) od tega pisni izpit (40% ocene) in
ustni izpit (60% ocene).

Izpit se v celoti lahko opravi z vmesnimi
kolokviji in opravljeno seminarsko nalogo
(seminarska naloga 20% ocene).

Vaje: Opravljene vaje.
Ocena vaj predstavlja 1/3 skupne ocene
predmeta.

Written (40%) and oral (60%) exam. The
exam can be accomplished also by
achieving positive grades at written
colloquiums during the semester (80%)
and prepared individual seminar work
(20%). Pass grades from 6 to 10, fail
grades from 1 to 5.

Tutorial work must be done before
taking an exam.

Pozitivha ocena 6-10, negativna ocena 1-5

Reference nosilca / Lecturer's references:

- MARINSEK, Marjan, ZUPAN, Klementina. Influence of the granulation and grain shape of quartz sands
on the quality of foundry cores = Vpliv granulacije in oblike zrn kremenovega peska na kakovost
livarskih jeder. Materiali in tehnologije, ISSN 1580-2949, 2011, letn. 45, st. 5, str. 451-455

- BITENC, Marko, MARINSEK, Marjan, CRNJAK OREL, Zorica. Preparation and characterization of zinc
hydroxide carbonate and porous zinc oxide particles. Journal of the European Ceramic Society, ISSN
0955-2219. [Print ed.], 2008, vol. 28, no. 15, str. 2915-2921

- MACEK, Jadran, KAPUN, Gregor, MARINSEK, Marjan. Priprava sub- in mikrometrskih srebrovih
prahov = Preparation of sub- and micrometer silver powders. Materiali in tehnologije, ISSN 1580-2949,
2005, letn. 39, st. 4, str. 113-118




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ORGANSKA ANALITIKA IN SPEKTROSKOPIJA
Course Title: ORGANIC ANALYSIS AND SPECTROSCOPY

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3rd 6th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

lizbirni strokovni / Elective Professional |

KTSI33

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
s | 7 | 30LV | / | / | 75 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Janez KoSmrlj / Dr. Janez Kosmrlj, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Separacijske metode. Locba zmesi na osnovi razlik v
fizikalnih lastnostih (topnost v vodnih raztopinah,
raztopinah kislin in baz, organskih topilih; vrelisce).
Kromatografske metode (teoretske osnove, vrste
kromatografskih metod) in uporaba v analizi
organskih spojin (uporaba v preparativhe namene,
locba zmesi, locba enantiomerov).

Identifikacija organskih spojin. Kvalitativna in
kvantitativna organska analiza. Testi na funkcionalne
skupine in priprava derivatov.

Spektroskopske metode. Ultravijoli¢na in vidna
spektroskopija. Infrardeca spektroskopija
(karakteristi¢ni absorbcijski trakovi za funkcionalne
skupine, interpretacija infrardecih spektrov,
aplikacija IR na organske strukturne probleme).
Jedrska magnetna resonanca (kemijski premik,

Separation techniques. Separation of organic
compounds from the mixtures based on
different physical properties (distillation, and
solubility in water, organic solvents, acid-base
extraction). Chromatographic techniques:
Theoretical background, types of
chromatographic methods (thin-layer-, column-,
gas-chromatography). Qualitative and
guantitative organic analyses, separation of
mixtures, chiral separation. Identification of
organic compounds based on chemical
methods: Qualitative and quantitative analysis,
analysis of functional groups and preparation of
their derivatives. Molecular spectroscopy: NMR
(chemical shift, integral, coupling patterns), IR
(characteristic absorption bands of functional




integral, sklopitveni vzorci, aplikacija NMR na
organske strukturne probleme) s povdarkom na 1H
NMR spektrih. Masna spektrometrija. Fragmentacije
in premestitve nekaterih tipov organskih spojin.
Doloc¢anje molske mase.

Vaje

Individualni pristop k analizi sestave in strukture
kompleksnega vzorca (separacija, ¢is¢enje in
identifikacija na osnovi kemijskih metod in
spektroskopskih tehnik).

groups, interpretation of IR spectra). Mass
spectrometry (basic ionization techniques,
fragmentations). Organic analysis laboratory
course is based on students individual analysis
of an organic sample; separation, purification,
and identification (based on chemical and
spectroscopic methods).

Temeljna literatura in viri / Readings:

- Shiner, R. L., C. K. F.; Morrill, T. C.; Curtin, D. Y.; Fuson, R. C. The Systematic Identification of Organic

Compounds, 8th Edition, J. Wiley & Sons, 2003.

- Laboratory course - Dolenc, D. Vaje iz organske analize : praktikum. Ljubljana: Fakulteta za kemijo in

kemijsko tehnologijo, 2007.
Dodatna literatura / Additional literature:

- Pavia, L. D; Lampman, G. M.; Kriz, G. S. Introduction to Spectroscopy. A Guide for Students of Organic

Chemistry, 3th Edition, Hartcourt, Inc. 2001.

- Harwood, L. M.; Moody, C. J. Experimental Organic Chemistry. Principles and Practice. Blackwell

Scientific Publications, 1994.

Cilji in kompetence:

Objectives and Competences:

Student pridobi sposobnost analitiénega
razmisljanja ter povezovanja podatkov dobljenih s
posameznimi analiznimi metodami pri reSevanju
kvalitativnih in kvantitativnih analiznih problemov.
Poudarek je na analizi funkcionalnih skupin s
kemijskimi in spektroskopskimi metodami.

Understanding the principles of qualitative and
guantitative organic analysis using different
basic analytical methods and techniques. Ability
to design and perform standard experimental
techniques for separation, isolation and
purification of organic compounds. Analysis and
characterization of organic compounds based
on typical reactions at functional groups and by
using basic spectroscopic methods.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Pozna osnovne kriterije za lo€evanje zmesi
organskih spojin. Zna povezati spektroskopske
lastnosti spojin s strukturo spojin.

Knowledge and Comprehension

Student learns basics of separation,
identification and characterization as well as
spectroscopic methods and their application in
characterization of organic compounds.

Uporaba
Zna uporabiti teoreti¢no znanje za kvalitativno in

kvantitativno analizo vzorcev organskih spojin.

Application
Student learns to use theoretical knowledge for

qualitative and quantitative analysis of organic
compounds in research work.

Refleksija
Kritiéno vrednotenje rezultatov pri vajah na osnovi

teoreti¢nega znanja.

Analysis
Student learns to critically evaluate results

acquired at practical course and connect it to




the theoretical knowledge.

Prenosljive spretnosti Skill-transference Ability

Student pridobi laboratorijske spretnosti in zna Student gains skills for laboratory work and
eksperimentalne podatke ustrezno obdelati in learns how to assess and interpret the
primerno interpretirati. Uporaba Ze pridobljenega experimental results. Student combines the
znanja iz organske kemije in analizne kemije. knowledge from courses in organic and

analytical chemistry.
Learning and teaching methods: Lectures and
laboratory practical courses.

Metode poucevanja in ucenja: Learning and Teaching Methods:

Predavanja in laboratorijske vaje Lectures and laboratory practical courses.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

a) Pri vajah se ocenjuje motivacija, Written examination

samostojnost in sposobnost Studenta pri (60—100%: student passes the exam, 0—
reSevanju prakti¢nih problemov in pripravi 59%: student fails the exam).
laboratorijskih porocil.

b) Pisni izpit.

10 (odli¢no), 9 in 8 (prav dobro), 7 (dobro), 6

(zadostno), 5-1 (nezadostno)

Reference nosilca / Lecturer's references:

- A. Demsar, J. KoSmrlj, S. Petricek: Variable-temperature nuclear magnetic resonance spectroscopy
allows direct observation of carboxylate shift in zinc carboxylate complexes. J. Am. Chem. Soc. 2002,
124, 3951-3958.

- J. KoSmrlj, S. Kafka, I. Leban, M. Grad: Formation and Structure Elucidation of Two Novel Spiro[2H-
indol]-3(1H)-ones, Magn. Reson. Chem. 2007, 45, 700-704.

- D. Urankar, A. Pevec, I. Turel, J. KoSmrlj: Pyridyl Conjugated 1,2,3-Triazole is a Versatile Coordination
Ability Ligand Enabling Supramolecular Associations. Cryst. Growth Des. 2010, 10, 4920-4927.

- D. Urankar, B. Pinter, A. Pevec, F. De Proft, |. Turel, J. KoSmrlj: Click-Triazole N2 Coordination to
Transition Metal lons is Assisted by a Pendant Pyridine Substituent. Inorg. Chem. 2010, 49, 4820-4829.
- B. Pinter, A. Demsar, D. Urankar, F. De Proft, J. KoSmrlj: Conformational Fluxionality in a Palladium(II)
Complex of Flexible Click Chelator 4-phenyl-1-(2-picolyl)-1,2,3-triazole. A dynamic NMR and DFT study.
Polyhedron 2011, 30, 2368—-2373.

- B. Pinter, D. Urankar, A. Pevec, F. De Proft, J. KoSmrlj: Platinum mediated dinitrogen liberation from
2-picolylazide through a putative Pt=N double bond containing intermediate. Inorg. Chem. 2013,
4528-4533.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ORGANSKA KEMUJA |
Course Title: ORGANIC CHEMISTRY |
Studijski program in stopnja Studijska smer Letnik Semester
Study Programme and Level Study Field Academic Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 1. 2.
PSP Chemical Technology, 1 Cycle / 1st 2nd

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

|KT108

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
60 | 15 | / VA Y

Nosilec predmeta / Lecturer:

‘doc. dr. Bogdan Stefane / Dr. Bogdan Stefane, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Nomenklatura (poimenovanje) organskih spojin.
Struktura in vezi v organskih spojinah, kislost in
bazi¢nost. Narava kemijske vezi, vezna entalpija,
hibridizacija, ionske in kovalentne vezi; struktura
etana, etena in etina; polarnost veziin
elektronegativnost; toksi¢nost kemikalij in varno
delo z njimi.

Narava organskih spojin.

Alkani in cikloalkani: nomenklatura, izomerija,
konformacije; cis-trans izomerija pri cikloalkanih,

ekvatorialni in aksialni substituenti pri cikloheksanu;

fizikalne lastnosti alkanov, nafta.
Alkeni in alkini: nomenklatura, elektronska
struktura, cis-trans izomerija, pravila sekvence in

Z,E-konfiguracija; tipi organskih reakcij, mehanizmi

in reakcijski intermediati ter prehodna stanja;

Nomenclature of organic compounds. Structure
and bonding of organic compounds; acids and
bases. The nature of chemical bonds, bond
(dissociation) enthalpy, hybridization, ionic and
covalent bonds; structure of ethane, ethene
and ethyne; bond polarity and
electronegativity; toxicity of chemicals and
risks. The nature of organic compounds.
Alkanes and cycloalkanes: nomenclature,
isomerism, conformations; cis-trans isomerism
of cycloalkanes, equatorial and axial
substituents in cyclohexane; physical properties
of alkanes; naphtha. Alkenes and alkynes:
nomenclature, electronic structure, cis-trans
isomerism, sequence rules and Z,E-
configuration; kinds of organic reactions;
mechanisms, reaction intermediates and




reakcijska hitrost, kinetika in termodinamika; sinteza
alkenov in alkinov ter njihove pretvorbe; adicijske
reakcije, mehanizmi, polimerizacija, naravni kavcuk.
Osnove stereokemije: tetraedrski ogljikov atom in
stereokemija; kiralnost, opti¢na aktivnost, absolutna
konfiguracija; enantiomeri, diastereocizomeri, mezo
spojine; projekcijske formule, stereokemija reakcij;
kiralnost v naravi, kiralna zdravila.

Alkil halogenidi: nomenklatura, sinteza in pretvorbe
alkil halogenidov; Sn1 in Sn2 reakciji, E1 in E2
reakciji, E1cb; PCB in drugi naravni polutanti.
Alkoholi, etri in fenoli: nomenklatura, lastnosti,
sinteza in pretvorbe; vodikova vez, kislost alkoholov
in fenolov, cikli¢ni etri (epoksidi); etanol kot
kemikalija, zdravilo in strup.

transition states; rate of the reaction,
kineticsand thermodynamics; synthesis and
transformations of alkenes and alkynes;
addition reactions, mechanismes,
polymerization; natural rubber.
Stereochemistry: tetrahedral carbon atom;
chirality, optical activity, absolute configuration;
enantiomers, diastereo(iso)mers, meso
compounds; presentation of the structure,
stereochemistry of reactions; chirality in
Nature, chiral drugs. Alkyl
halides:nomenclature, synthesis and
transformations; SN1 and SN2 reactions, E1 and
E2 reactions, Elcb; PCB and other pollutants in
Nature. Alcohols, ethers
andphenols:nomenclature, properties,
synthesisand transformations; hydrogen
bonding, acidity; cyclic ethers (epoxides);
ethanol as chemical, drug and poison.

Temeljna literatura in viri / Readings:

- J. McMurry: Fundamentals of Organic Chemistry, Brooks/Cole Publishing Company, 4th Edition,

Pacific Grove 1998, 566 pages (50%).
Supplementary reading:

(a) P. W. Atkins, M. J. Frazer, M. J. Clugston, R. A. Y. Jones: Kemija, zakonitosti in uporaba (translated
by A. Kornhauser, S. A. Glazar), TehniSka zaloZba Slovenije d. d., Ljubljana, 1997.
(b) M. Tisler: Organska kemija, 3. popravljena in dopolnjena izdaja, DrZavna zaloZba Slovenije,

Ljubljana, 2005.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da Student pridobi:

temeljno znanje iz organske kemije tj. poznavanje
nomenklature organskih spojin, poznavanje
posameznih vrst organskih spojin (po funkcionalnih
skupinah) in njihovih strukturnih znacilnosti ter
reaktivnosti, poznavanje osnov organske
stereokemije, reakcijskih mehanizmov in
intermediatov, poznavanje osnovnih principov
organske sinteze.

Objectives of the course are mastering basic
knowledge of organic chemistry: nomenclature,
structural features, functional groups,
reactivity, and typical transformations of
organic compounds. Basic knowledge of organic
stereochemistry, reaction mechanisms and
intermediates. Knowledge of the basic
principles of organic chemistry and accessing
literature sources.

Competences:

Basic knowledge of organic chemistry:
nomenclature, structure, reactivity, toxicity of
fundamental organic compounds and basic
transformations of organic compounds. Ability
to understand structure-reactivity relationship,
i.e. to predict chemical properties of a given




organic compound from its structure and vice
versa.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student se nauci osnov organske kemije:
poimenovanja organskih spojin, posameznih vrst
organskih spojin (po funkcionalnih skupinah) in
njihovih strukturnih znacilnosti ter reaktivnosti,
osnov organske stereokemije, reakcijskih
mehanizmov in intermediatov ter osnovnih
principov organske sinteze.

Knowledge and Comprehension

Student understands and is familiar with:

— Structure of organic compounds and
functional groups

— Isomerisation and nomenclature of organic
compounds

— Basic transformations of organic compounds
- Typical reagents used for performing
basic organic reactions

Uporaba

Student pridobi temeljno znanje, ki je osnova za
nadaljnji Studij kemije in se navezuje na vecino
ostalih predmetov Studija kemije. To znanje je
nujno potrebno pri kasnejSem delu v praksi.

Application

Mastered knowledge of organic chemistry is
basic knowledge needed for studding chemical
engineering. The knowledge is interconnected
with majority of other subjects concerning the
program. Course is also fundamental for
understanding biochemistry subjects and curses
concerning organic materials and ecology.

Refleksija

Zavedanje, da je za popolno razjasnitev kemijske
reakcije potreben natancen Studij vsake reakcijske
stopnje.

Analysis

Student is capable of recognising different basic
types of organic compounds, predict there
physical properties, toxicity, reactivity, etc.

Prenosljive spretnosti

Pri predmetu se Studenti z reSevanjem razlicnih
problemov izurijo v uporabi znanja in analiticnega
razmisljanja.

Skill-transference Ability

The student acquires skills that are required for
a basic synthetic laboratory work and for
handling with chemicals. The knowledge on
organic chemistry enables better understanding
of the basic principles of other subjects and
courses within the study.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja; seminariji

Lectures, seminar work, training by analytical
solving of the theoretical problems.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Pisni izpit (nadomestita ga lahko dva
pozitivno ocenjena kolokvija).

Written exam. Written exam can be
passed by two positive partial exams.

Reference nosilca / Lecturer's references:

- STEFANE, Bogdan. Selective addition of organolithium reagents to BF[sub]2-chelates of [beta]-
ketoesters. Organic letters, ISSN 1523-7060, 2010, vol. 12, no. 13, str. 2900-2903, doi:

10.1021/0l1100620j. [COBISS.SI-ID 34162181]




- WANG, Jingxin, STEFANE, Bogdan, JABER, Deana, SMITH, Jacqueline A. I., VICKERY, Christopher, DIOP,
Mouhamed, SINTIM, Herman O. Remote C-H functionalization : using the N-O moiety as a atom-
economical tether to obtain 1,5- and the rare 1,7-C-H insertions. Angewandte Chemie, ISSN 1433-7851.
[Print ed.], 2010, vol. 49, no. 23, str. 3964-3968, doi: 10.1002/anie.201000160. [COBISS.SI-ID
34061573]

- NAKAYAMA, Shizuka, KELSEY, llana, WANG, Jingxin, ROELOFS, Kevin, STEFANE, Bogdan, LUO, Yiling,
LEE, Vincent T., SINTIM, Herman O. Thiazole orange-induced c-di-GMP quadruplex formation facilitates
a simple fluorescent detection of this ubiquitous biofilm regulating molecule. Journal of the American
Chemical Society, ISSN 0002-7863, 2011, vol. 133, no. 13, str. 4856-4864, doi: 10.1021/ja1091062.
[COBISS.SI-ID 34845957]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ORGANSKA KEMUA I
Course Title: ORGANIC CHEMISTRY I

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT113

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
a5 | 30 | / s o [ s [ s |

Nosilec predmeta / Lecturer:

‘doc. dr. Bogdan Stefane / Dr. Bogdan Stefane, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Aromatske spojine: nomenklatura, struktura
benzena in njegova stabilnost, aromati¢nost;
elektrofilne aromatske substitucije; policiklicne
aromatski ogljikovodiki.

Aldehidi in ketoni: tipi karbonilnih spojin,
nomenklatura, sinteza, pretvorbe in lastnosti
aldehidov in ketonov; nukleofilne adicije na aldehide
in ketone; kislost alfa vodikovih atomov, keto-
enolna tavtomerija, kondenzacijske reakcije.
Karboksilne kisline in derivati: nomenklatura,
struktura, lastnosti in pretvorbe karboksilnih kislin in
njihovih derivatov; najlon in poliestri.

Amini: nomenklatura, struktura in lastnosti aminov;
bazi¢nost aminov, sinteza in pretvorbe.
Biomolekule.

Aromatic compounds: nomenclature, structure
of benzene and its stability; electrophilic
aromatic substitution reactions; polycyclic
aromatic compounds.

Aldehydes and ketones: kinds of carbonyls,
nomenclature, synthesis, transformations and
properties of aldehydes and
ketones;nucleophilic additions; acidity of alpha
hydrogen atoms, keto-enol tautomerism,
condensationreactions.

Carboxylic acids and derivatives: nomenclature,
structure, properties and conversions of
carboxylic acids and their derivatives; nylon and
polyesters. Amines: nomenclature, structure
and properties of amines; synthesis and




Ogljikovi hidrati: razdelitev, struktura, Fisherjeva
projekcija, D- in L-monosaharidi; pretvorbe
monosaharidov; disaharidi in polisaharidi.
Aminokisline, peptidi in beljakovine: nomenklatura,
struktura in lastnosti aminokislin; peptidi in
beljakovine, razdelitev beljakovin in njihova
struktura.

Lipidi: razdelitev, nomenklatura; trigliceridi, masti in
olja, mila in umetni detergenti; steroidi, holesterol.
Nukleinske kisline: uvod in sestavine.

Nukleinske kisline: uvod in sestavine.

conversions. Biomolecules. Carbohydrates:
classification, structure, Fischer projection, D-
and L-monosaccharides; conversions of
monosaccharides; disaccharides and
polysaccharides. Amino acids, peptides and
proteins: nomenclature, structure and
properties of amino acids; peptides and
proteins, classification of proteins and their
structure. Lipids: classification, nomenclature;
triglycerides, fats and oils, soaps and synthetic
detergents; steroids, cholesterol. Nucleic acids:
introduction and components.

Temeljna literatura in viri / Readings:

- J. McMurry: Fundamentals of Organic Chemistry, Brooks/Cole Publishing Company, 4th Edition,

Pacific Grove 1998, 566 pages (50%).
Supplementary reading:

(a) P. W. Atkins, M. J. Frazer, M. J. Clugston, R. A. Y. Jones: Kemija, zakonitosti in
uporaba (translated by A. Kornhauser, S. A. Glazar), Tehniska zaloZba Slovenije d. d., Ljubljana, 1997.
(b) M. Tisler: Organska kemija, 3. popravljena in dopolnjena izdaja, DrZzavna zaloZba Slovenije,

Ljubljana, 2005.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da Student pridobi oz. poglobi:
temeljno znanje iz organske kemije tj. poznavanje
nomenklature organskih spojin, poznavanje
posameznih vrst organskih spojin (po funkcionalnih
skupinah) in njihovih strukturnih znacilnosti ter
reaktivnosti, poznavanje osnov organske
stereokemije, reakcijskih mehanizmov in
intermediatov, poznavanje osnovnih principov
organske sinteze, poznavanje literaturnih virov in
njihove uporabe.

Understanding of the basic principles of organic
chemistry, i.e. knowledge of individual classes
of organic compounds (by functional groups),
their nomenclature, structural characteristics
and reactivity. Knowledge of basis of organic
stereochemistry, reaction mechanisms and
intermediates, knowledge of basic principles of
organic synthesis, knowledge of sources of
chemical literature and their use.
Competences:

Ability to interpret structural characteristics of
individual classes of organic compounds and to
predict their reactivity on the basis of their
structures. Ability to explain the fundamental
organic reactions.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student se nauéi osnov organske kemije iz podro¢ja:
karboksilnih spojin, aminov in biomolekul
(ogljikovih hidratov, aminokislin, peptidov in
beljakovin, lipidov in nukleinskih kislin) ter spozna
literaturne vire in njihovo uporabo. V obliki

Knowledge and Comprehension

Student understands and is familiar with
organic chemistry subjects:

Carboxylic compounds

Amines and biomolecules (carbohydrates,
amino acids, peptides, lipids, and nucleic acids)




seminarjev pa utrjuje tudi podrocja iz Organske Is familiar with literature sources and its use.

kemije I. By solving the theoretical problems they review
the knowledge of Organic chemistry |

Uporaba Application

Student pridobi oz. utrdi temeljno znanje, ki je Mastered knowledge of organic chemistry is

osnova za nadaljnji Studij kemije in se navezuje na basic knowledge needed for studding Chemical

vecino ostalih predmetov Studija kemije. To znanje | |technology. The knowledge is interconnected

je nujno potrebno pri kasnejSem delu v praksi. with majority of other subjects concerning the

program. Course is also fundamental for
understanding analytical chemistry subjects and
curses concerning organic materials and

ecology.
Refleksija Analysis
Zavedanje, da je za popolno razjasnitev kemijske Student is capable of recognising different types
reakcije potreben natancen Studij vsake reakcijske of organic compounds, predict there physical
stopnje. properties, toxicity, reactivity, etc.
Prenosljive spretnosti Skill-transference Ability
Pri predmetu se Studenti z reSevanjem razlicnih The student acquires skills that are required for
problemov izurijo v uporabi znanja, analiticnega a basic synthetic laboratory work and for
razmisljanja in uporabe literaturnih virov. handling with chemicals. The knowledge on

organic chemistry enables better understanding
of the basic principles of other subjects and
courses within the study.

Metode poucevanja in ucenja: Learning and Teaching Methods:
Predavanja; seminariji, individualni in skupinski Lectures, seminar work, training by analytical
projekti. solving of the theoretical problems.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Pisni izpit (nadomestita ga lahko dva Written exam. Written exam can be
pozitivno ocenjena kolokvija). passed by two positive partial exams

Reference nosilca / Lecturer's references:

- STEFANE, Bogdan. Selective addition of organolithium reagents to BF[sub]2-chelates of [beta]-
ketoesters. Organic letters, ISSN 1523-7060, 2010, vol. 12, no. 13, str. 2900-2903, doi:
10.1021/01100620j. [COBISS.SI-ID 34162181]

- WANG, Jingxin, STEFANE, Bogdan, JABER, Deana, SMITH, Jacqueline A. ., VICKERY, Christopher, DIOP,
Mouhamed, SINTIM, Herman O. Remote C-H functionalization : using the N-O moiety as a atom-
economical tether to obtain 1,5- and the rare 1,7-C-H insertions. Angewandte Chemie, ISSN 1433-
7851. [Print ed.], 2010, vol. 49, no. 23, str. 3964-3968, doi: 10.1002/anie.201000160. [COBISS.SI-ID
34061573]

- NAKAYAMA, Shizuka, KELSEY, llana, WANG, Jingxin, ROELOFS, Kevin, STEFANE, Bogdan, LUO, Yiling,
LEE, Vincent T., SINTIM, Herman O. Thiazole orange-induced c-di-GMP quadruplex formation facilitates
a simple fluorescent detection of this ubiquitous biofilm regulating molecule. Journal of the American
Chemical Society, ISSN 0002-7863, 2011, vol. 133, no. 13, str. 4856-4864, doi: 10.1021/ja1091062.
[COBISS.SI-ID 34845957]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE BIOKEMIJE Z BIOTEHNOLOGIJO
Course Title: FUNDAMENTALS OF BIOCHEMISTRY WITH BIOTECHNOLOGY
T . . .. Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 1. 2.
PSP Chemical Technology, 1 Cycle / 1st 2nd
Vrsta predmeta / Course Type: \obvezni / Mandatory
Univerzitetna koda predmeta / University Course Code: \ KT109
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
50 | 10 | 15 LV | / | / I

Nosilec predmeta / Lecturer:

izr. prof. dr. Polona Znidarsi¢ Plazl /
Dr. Polona Znidarsi¢ Plazl, Associate Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Temeljna vsebinska podrocja predmeta so:

1. Molekule in Zivljenje

- Lastnosti bioloskih sistemov. Prokariontske in
evkariontske celice. Raznolikost Zivega sveta.
Mikrobioloske zbirke.

- BioloSke makromolekule. Aminokisline, peptidi,
proteini. Encimi. Ogljikovi hidrati. Lipidi. DNA in
RNA.

- Osnove celi¢nih procesov. Ohranjanje in prenos
bioloske informacije. Osnove celi¢cnega metabolizma
in bioenergetike.

2. Biotehnologija

- Vloga biotehnologije v druzbi. Uporaba v industriji
(kemijska, farmacevtska, zZivilska), v medicini,

The primary subject areas of the course are:

1. Molecules and living systems

- Characteristics of biological systems.
Prokaryotic and eukaryotic cells. The diversity of
the living world. Microbial collections.

- Biological macromolecules. Amino acids,
peptides, proteins. Enzymes. Carbohydrates.
Lipids. DNA and RNA.

- Principles of cellular processes. Conservation
and transfer of biological information. Basics of
cell metabolism and bioenergetics.

2. Biotechnology

- The role of biotechnology in society. Use in
industry (chemical, pharmaceutical, food), in
medicine, agriculture and environmental




kmetijstvu in okoljevarstvu. BioloSka varnost in
eti¢na vprasanja sodobne biotehnologije.

- Interdisciplinarnost nacrtovanja, vodenja in analize
bioprocesov. Stopnje razvoja bioprocesa. Vloga
bioprocesnega inZenirja. Kvantitativni pristop.

- Industrijska biotehnologija. Biotransformacije.
Integrirani procesi. Izbrani primeri industrijskih
procesov.

- Smernice razvoja sodobne biotehnologije. Zarodne
celice. Nanobiotehnologija. Mikroreaktorji in »lab
on a chip« sistemi.

engineering. Biological safety and ethical issues
of modern biotechnology.

- Interdisciplinary planning, management and
analysis of bioprocesses. The development of
bioprocesses. The role of bioprocess engineer.
Quantitative approach.

- Industrial biotechnology. Biotransformations.
Integrated processes. Selected examples of
industrial processes.

- Guidelines in the development of modern
biotechnology. Stem cells. Nanobiotechnology.
Microreactors and "lab on a chip" systems.

Temeljna literatura in viri / Readings:

- Boyer, R. Temelji biokemije. Studentska zaloZba, Ljubljana. 2005. 634 p. (30%)
- Raspor, P. (ur.) Biotehnologija. Bia, d.0.0., Ljubljana. 1996. 815 p. (20%)
- Znidarsi¢ Plazl, P., Podgornik, H. Vaje iz biotehnologije, 2. Izd. Fakulteta za kemijo in kemijsko

tehnologijo, Ljubljana. 2011. 96 p.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je seznaniti Studente z nekaterimi
osnovami o molekularni zgradbi in delovanju celic
ter o njihovi uporabi v biotehnologiji, razvijati
zavest o pomenu biotehnologije v sodobni druzbi in
razvijati sposobnosti za sodelovanje pri razvijanju in
analizi bioprocesov.

Student si pri predmetu pridobi naslednje
specifitne kompetence:

- poznavanje nekaterih temeljnih pojmov iz
biokemije in biologije celice

- poznavanje uporabe sodobne biotehnologije v
industrijskih procesih, kmetijstvu in okoljevarstvu
- razumevanje specifi¢nosti bioprocesov z
inZenirskega vidika

- poznavanje nekaterih eti¢nih vprasanj sodobne
biotehnologije

- osvajanje nekaterih izbranih laboratorijskih tehnik:
asepti¢no delo z mikroorganizmi, dolocevanje
parametrov encimske kinetike, vodenje in analiza
bioprocesa v laboratorijskem bioreaktorju

Students obtain the following specific
competencies:

- Knowledge of some fundamental concepts in
biochemistry and cell biology

- Knowledge of the use of modern
biotechnology in industrial processes,
agriculture and environmental engineering

- Understanding of the specificity of
bioprocesses from the engineering point of
view

- Knowledge of some of the ethical issues of
modern biotechnology

- Knowledge of some selected laboratory
techniques: sterilization, aseptic work with
microorganisms, the determination of enzyme
kinetics parameters, management and analysis
of bioprocesses in a laboratory bioreactor

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student pridobi osnovna znanja o sestavi celic,
bioloskih makromolekulah in specifi¢nosti vodenja
in analize bioprocesov. Razume zakonitosti

Knowledge and Comprehension

Understanding of the basics of molecular
structure and functioning of cells and their
application in biotechnology, to develop




delovanja encimov, nekatere osnovne metabolne
poti in principe ohranjanja in prenosa genetske
informacije, ki omogocajo razumevanje njihove
uporabe v biotehnologiji.

awareness of the importance of biotechnology
in modern society.

Uporaba
Pridobljena znanja je sStudent sposoben uporabljati

pri razvijanju in analizi bioprocesov.

Application
Student will develop the ability to participate in

the development and analysis of bioprocesses.

Refleksija
Student bo interpretiral ter pred kolegi analiziral

lastno razumevanje izbranih bioprocesov. Pri tem
bo uporabil pridobljena teoreti¢na znanja ter jih
vrednotil s prakti¢nimi izkusnjami.

Analysis
Student will interpret and analyse the

knowledge on selected bioprocesses.

Prenosljive spretnosti

Racunalniska obdelava eksperimentalnih podatkov,
uporabljanje spletnih virov, pisanje porocil, priprava
racunalniske predstavitve seminarja, timsko delo.

Skill-transference Ability

Analysis of experimental data, the use of
internet as a data source, writing of reports, a
seminar preparation and oral presentation,
team work.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, laboratorijske vaje, individualno in
skupinsko delo pri pripravi seminarjev. Spletna
gradiva za doloéena poglavja.

Lectures, seminars, practical training.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Pisni izpit. Ocene: 6-10 pozitivno.

Pri kon¢ni oceni Steje ocena seminarja 20%
Vaje: Opravljeni kolokviji predstavljajo 40%
ocene, porocila 40% in uspesno
laboratorijsko delo 20%.

Reference nosilca / Lecturer's references:

- TISMA, Marina, ZNIDARSIC PLAZL, Polona, VASIC-RACKI, Burda, ZELIC, Bruno. Optimization of laccase
production by Trametes versicolor cultivated on industrial waste. Appl. Biochem. Biotechnol., 2012,

166, 36-46.

- ZNIDARSIC PLAZL, Polona, PLAZL, Igor. Development of a continuous steroid biotransformation
process and product extraction within microchannel system. Catalysis Today, 2010, 157, 315-320.

- ZNIDARSIC PLAZL, Polona, RUTAR, Vera, RAVNJAK, David. The effect of enzymatic treatments of
pulps on fiber and paper properties. Chemical and biochemical engineering quarterly, 2009, 23, 497-

506.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE INDUSTRIJSKE KEMIJE
Course Title: FUNDAMENTALS OF INDUSTRIAL CHEMISTRY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1% Cycle / 1st 1st

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

|KT104

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
a5 | 30 | / s o [ s [ s |

Nosilec predmeta / Lecturer:

‘doc. dr. Barbara Novosel / dr. Barbara Novosel, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Osnove industrijske kemije:

Kemija in industrijska kemija, razdelitev in
organiziranost kemijske industrije, slovenska
kemijska industrija,

MalotonaZna in malolitrazna industrijska
proizvodnja, velikotonazna idnustrijska proizvodnja,
predelovanlna industrija, visokotehnolo$ka
proizvodnja

Surovinska osnova procesov, primarne, sekundarne
surovine, racionalna uporaba surovinskih virov,
reproverige, predpriprava surovin pred predelavo,
bogatenje surovin

Energija v kemijski industriji, smotrna uporaba
razli¢nih surovinskih virov in odpadne toplote
Kemijski tehnoloski procesi, tehnoloski rezim,
tehnoloSke sheme, $arzni in kontinuirni procesi

Fundamentals of Industrial Chemistry:
Chemistry and industrial chemistry, distribution
and structure of the chemical industry,
Slovenian chemical industry,

Small scale industrial production, large scale
industrial production, high-tech manufacturing.
The raw material base processes, primary,
secondary raw materials, rational use of raw
materials resources, reproductions chains,
pretreatment of raw materials before
processing, beneficiation of raw materials
Energy in the chemical industry, rational use of
different sources of raw materials and waste
heat




Infrastrukturni pogoji industrijske proizvodnje,
oprema, proces

Tehnoloski procesi, masne bilance procesov,
karakteristike in kvaliteta produktov, izkoristek
procesov.

Chemical technological processes, technological
regime, technological schemes, batch and
continuous processes

Infrastructure conditions in industrial
production, equipment, process

Technological processes, mass balance
processes, characteristics and quality of
products, efficiency of processes.

Temeljna literatura in viri / Readings:

1. MACEK, Jadran. Osnove kemijskih tehnologkih procesov. Ljubljana: Fakulteta za kemijo in kemijsko
tehnologijo, Katedra za anorgansko kemijsko tehnologijo in materiale, 2005. 1 optic¢ni disk (CD-ROM),

ISBN 978-961-6286-93-0 in Studijsko gradivo

2. Heaton, C.A., Introduction to Industrial Chemistry, Springer 1995 (440 str.: relevantno 1 — 44, 62 —

95, 160 — 288)

Cilji in kompetence:

Objectives and Competences:

Slusatelji se v okviru predavanj in seminarja
seznanijo z razli€nimi nivoji in osnovnimi
znacilnostmi kemijske industrijske proizvodnje, z
osnovami kemijskih industrijskih procesov ter
njihovimi infrastrukturnimi pogoji, moznostmi za
uspesno in varno vodenje procesov.

Students in the context of lectures and seminars
familiar with the different levels and the basic
characteristics of industrial chemical
production, with the fundamentals of chemical
industrial processes and their infrastructure
requirements, the possibilities for successful
and safe management processes.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student se naudi razlikovati med pogoji in
zahtevami laboratorijskega dela in industrijskim
nivojem. Spozna osnovne znacilnosti, robne pogoje
in zahteve za uspesno in sodobno industrijsko
proizvodnjo.

Knowledge and Comprehension

Students learn how to distinguish between the
terms and conditions of the laboratory work
and industrial level. Learn about the basic
features, boundary conditions and
requirements for a successful and modern
industrial production.

Uporaba

Analizira probleme, ki se pojavijo pri prenosu v
vecje merilo pri prenosu procesov v industrijsko
prakso.

Application
The student analyzes the problems that occur in

the transmission of higher criterion in the
transfer processes in industrial practice.

Refleksija
Analiza racionalne izvedbe industrijskih kemijskih

reakcijskih sistemov in procesov omogoca Studentu
boljsi vpogled in razumevanje osnovnih konceptov
kemije in industrijske kemije.

Analysis
Analysis of the rational performance of

industrial chemical reaction systems and
processes allows students a better
understanding of the basic concepts of
chemistry and industrial chemistry.

Prenosljive spretnosti
Teoreticne principe dodatno spoznava pri njihovi
implementaciji v industrijsko merilo in prakso ter

Skill-transference Ability
A student gets additionally acquainted with
theoretical principles at implementation into




kriticno vrednoti skladnost med teoreti¢nimi naceli | |industrial scale and practice and to critically
in moZnostjo za njihovo prakti¢nim uveljavljanje. evaluate the consistency between theoretical
principles and practical option for their
enforcement.
Metode poucevanja in ucenja: Learning and Teaching Methods:
Predavanja in seminar. Lectures and seminars.
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

kolokviji, pisni/ustni izpit

od 6-10 (pozitivno) oz. 1-5 (negativno) oz.
opravil/ ni opravil; ob upostevanju Statuta
UL in fakultetnih pravil

Reference nosilca / Lecturer's references:

- NOVOSEL, Barbara, MARINSEK, Marjan. Racunska obravnava kemijskih procesov : zbirka nalog. V
Ljubljani: Fakulteta za kemijo in kemijsko tehnologijo, 2003. 132 str., ilustr. ISBN 961-6286-56-0.
[COBISS.SI-ID 125977600]

- TRATAR-PIRC, Elizabeta, NOVOSEL, Barbara, BUKOVEC, Peter. Comparison of GC and OxiTop analysis
of biogas composition produced by anaerobic digestion of glucose in cyanide inhibited systems. Acta
chimica slovenica, ISSN 1318-0207. [Tiskana izd.], 2012, vol. 59, no. 2, str. 398-404. http://acta.chem-
soc.si/59/59-2-398.pdf. [COBISS.SI-ID 36027653]

- RAZPOTNIK, Tanja, MARINSEK, Marjan, NOVOSEL, Barbara, ZUPAN, Klementina, FRANCETIC, Vojmir,
MACEK, Jadran. A polymer complex solution process for the synthesis and characterization of Ni-YSZ
cermet material. Ceramics international, ISSN 0272-8842. [Print ed.], 2008, vol. 34, no. 7, str. 1741-
1746, graf. prikazi. http://www.sciencedirect. com/science?_ob=MImg&_ imagekey=B6TWH-4PCPFP1-
2-H&_cdi=5563& _user=4769572&_orig=search&_coverDate=08%2F09%2F2007&
_sk=999999999&view=c&wchp=dG LbVIz-zSkzk& md5=ea2f6f4a85d437a330b41f610d
f28d2d&ie=/sdarticle.pdf, doi: doi:10.1016/j.ceramint.2007.05.006. [COBISS.SI-ID 29394949]

- NOVOSEL, Barbara, AVSEC, Mihael, MACEK, Jadran. The interaction of SOFC anode materials with
carbon monoxide = Reakcije med anodnimi materiali SOFC in ogljikovim monoksidom. Materiali in
tehnologije, ISSN 1580-2949, 2008, vol. 42, no. 2, str. 51-57. [COBISS.SI-ID 674730]

- PODMILISAK, Benjamin, MCGUINESS, Paul J., ZUZEK ROZMAN, Kristina, NOVOSEL, Barbara,
PEJOVNIK, Stane, KOBE, Spomenka. The effects of nitriding on the magnetic properties of Sm-Fe- and
Sm-Fe-Ta-based materials. Journal of alloys and compounds, ISSN 0925-8388. [Print ed.], 2007, vol.
433, str. 256-260. [COBISS.SI-ID 20638759]

- NOVOSEL, Barbara. Ugotavljanje kriti¢nih mest v kemijski industriji in zmanjSevanje tveganja nezgod.
V: BRVAR, Miran (ur.). Kemijske nesrece na delovhem mestu : zbornik prispevkov. Ljubljana: Slovensko
zdravnisko drustvo, Sekcija za klini¢no toksikologijo, 2013, str. 78-83. [COBISS.SI-ID 1654319]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE KEMIJSKEGA INZENIRSTVA
Course Title: FUNDAMENTALS OF CHEMICAL ENGINEERING
T . . .. Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3d
Vrsta predmeta / Course Type: \obvezni / Mandatory
Univerzitetna koda predmeta / University Course Code: \ KT117
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
30 | 30 | 15 LV | / | / I

doc. dr. Andreja Zupancic Valant /
Dr. Andreja Zupancic¢ Valant, Assistant Professor

Nosilec predmeta /
Lecturer:

Predavanja / Lectures:
Vaje / Tutorial:

Jeziki / Languages:

slovenski / Slovenian

slovenski / Slovenian

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

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Osnovni koncepti termodinamike (zaprt-odprt
sistem, vrste energij, lastnosti sistema, stanje
sistema in ravnotezje, proces in cikel). Lahnosti
Cistih komponent (fazne spremembe Cistih
komponent, diagrami procesov faznih sprememb,
enacbe stanja. Prvi zakon termodinamike (a) zaprt
sistem (toplota, delo; notranja energija, entalpija in
specifitna toplota idealnih plinov, tekocin in trdnih
substanc) (b) kontrolni volumen (pretocni
stacionarni in nestacionarni sistem, zakon o
ohranitvi mase, zakon o ohranitvi energije). Drugi
zakon termodinamike. Entropija (definicija
entropije, sprememba entropije Cistih substanc:
idealnih plinov, tekocin in trdnih substanc;
izentropski procesi).

Basic concepts of thermodynamics (closed-
opened system, types of energies, system
characteristics, state of the system and
equilibrium and process cycle). Properties of
pure components (phase transition of pure
components, diagrams of phase transitions,
equations of state. First law of thermodynamics
(a) closed system (heat, work, internal energy of
a thermodynamic system, enthalpy, specific
heat of ideal gasses, liquids and solids) (b)
control volume (stationary and unsteady flow
systems, law of mass conservation, law of
energy conservation). Second law of
thermodynamics. Entropy (definition of




MesSanica plinov in hlapov ter lastnosti zraka
(osnove psihrometrije: definicije vlaznosti zraka,
definicije temperature adiabatnega nasicenja,
temperatura rosisca in temperature mokrega
termometra, Mollierov diagram.)

InZenirske osnove tehnoloskih operacij: opredelitev
pretocnega sistema, makroskopska snovna in
energijska bilanca preto¢nega sistema, bilanca
energije za diferencialni element in posebne oblike
le-te, Bernoullijeva enacba). Tok tekocin (definicija
viskoznosti, newtonijske in nenewtonijske tekocine,
tokovne oblike, mejni sloji, turbulenten tok tekocin
v cevi, frikcijski faktor, racunanje izgub v sestavljenih
cevnih sistemih).

Prenos toplote: mehanizmi prenosa toplote:
(prevajanje, konvekcija, medfazni prenos, radiacija).
Stacionarno prevajanje toplote (za razlicne
geometrije in kombiniran prenos toplote),
Nestacionarno prevajanje. Konvekcija toplote
(toplotna prestopnost, podobnost med prenosom
toplote in gibalne kolicine, kriterijske enacbe za
oceno toplotnih prestopnosti, toplotna prehodnost).
Nacrtovanje toplotnih menjalnikov. Prenos toplote s
sevanjem.

Prenos snovi: mehanizmi prenosa snovi (difuzija,
konvekcija, (definicije, difuzija vdvokomponentnih
sistemih). Snovna bilanca za diferencialni element v
sistemu in posebne oblike le-te. Stacionarna difuzija
(difuzija skozi mirujo¢o komponento,
pseudostacionarna difuzija, ekvimolarna
protidifuzija). Nestacionarna difuzija. Konvekcijski
prenos snovi (snovna prestopnost. podobnost med
prenosom snovi in gibalne koli€ine, kriterijske
enacbe za oceno snovnih prestopnosti, snovna
prehodnost). Nacrtovanje naprav za snovni prenos.
Izbrane tehnoloske operacije (destilacija, susenje,
mesanje, uparjanje) s poudarkom na varnostnem
vidiku. Izbrane mehanske operacije (mletje).
Osnove inZenirske kinetike (hitrostna enacba,
enostavne reakcije, kompleksne reakcije).
Eksperimentalno doloCevanje hitrostne enacbe
(integralna metoda, diferencialna metoda).
Dimenzioniranje reaktorjev (obratovalna enacba
Sarznega reaktorja in mesalnega ter cevnega
pretoCnega reaktorja na osnovi snovnih in
energijskih bilanc). Primerjava mesalnega in cevnega
reaktorja.

entropy, entropy changes of pure components:
gasses, liquids and solids, isentropic processes).
Mixtures of gases and vapors, properties of air
(fundamentals of psychrometry, definitions of:
air humidity, temperature of adiabatic
saturation, dry-bulb temperature, wet-bulb
temperature, dew point temperature, Mollier
diagram.)

Engineering fundamentals of technological
operations: definition of flow system,
macroscopic mass and energy balances of flow
system, energy balance of differential element
and its special cases, Bernoulli equation). Fluid
flow (viscosity definition, Newtonian and non-
Newtonian liquids, types of flows, boundary
layer, turbulent pipe flow, friction factor,
calculation of head losses due to friction in
assembled pipe systems.

Heat transfer: mechanisms of heat transfer
(conduction, convection, interfacial exchange,
radiation). Stationary heat conduction (for
different geometries, combined heat transfer).
Unsteady heat conduction. Convective heat
transfer, transport coefficient, similarity
between heat and momentum transfers,
criterion equations for prediction of heat
transport coefficient, overall heat transfer
coefficient). Design of heat exchangers. Heat
transfer by radiation.

Mass transfer: mechanisms of mass transfer
(diffusivity, convection, diffusivity of two-
components systems). Mass balance for
differential element of the system and its
special cases. Stationary diffusivity, (diffusivity
through stagnant component, pseudo-
stationary diffusivity, equi- molar opposite
diffusivity). Unsteady diffusion. Convective mass
transfer (transport coefficient, similarity
between mass and momentum transfers,
criterion equations for prediction of mass
transport coefficient, overall mass transfer
coefficient. Design of mass transfer devices.
Selected technological operations (distillation,
drying, mixing, evaporation) with a focus on
security aspects. Selected mechanical operation
(crushing, milling).




Basic of engineering kinetics (rate equation,
simple and complex chemical reaction).
Experimentally determination of rate equation
(integral method, differential method). Reactor
design (operational equations based on energy
balances for batch, mixing and plug flow
reactors. Comparison of mixing and plug flow
reactors

Temeljna literatura in viri / Readings:

. Z. Rant, Termodinamika: knjiga za uk in prakso, Ljubljana, Fakulteta za strojniStvo, 2001, 607 str.,

(30%)

° Koloini, Prenos toplote in snovi, FKKT, Ljubljana, 1999, 273 str., (30%)

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je omogociti globlje spoznavanje in
razumevanje baznih znanj termodinamike,
transportnih pojavov in kemijske tehnike, skupaj s
poznavanjem osnovnih inZenirskih konceptov.

Objective of the course is deeper knowledge
and understanding fundamentals of
thermodynamics, transport phenomena and
chemical technology, on basis of chemical
engineering concepts.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje:

Varnostni inZenir je pri svojem delu soocen s
potrebo po osnovnem razumevanju tehnoloskih
postopkov in raznovrstnih specifi¢nih procesov, ki
ga usposabljajo za kvalitetno in inovativno delo na
svojem podrocju.

Knowledge and Comprehensions:

Safety Engineer is faced at his/her work with
the need to understand the basic techniques
and understanding of specific processes, which
qualify him/her for excellence and innovative
work in his/her field

Uporaba
Tako izobrazen profil je sposoben ustrezne

strokovne komunikacije z ostalimi tehni¢no
podkovanimi kadri, kar privede do uspesnih resitev
konkretnih problemov. Pomemben vidik predmeta
je Studenta nauciti kriticnega pogleda na problem
in na osnovi sintetiziranih znanj podati hitre in
efektivne resitve v praksi.

Application
Such educated profile student is skilled for

professional communication with other
technically knowledgeable staffs which leads to
successful solutions to concrete problems.
Student learns to have critical view on the
problem and on the basis of synthesized
knowledge to provide quick and effective
solutions in practice.

Refleksija
Kritina primerjava teoretskega znanja s prakti¢no

uporabo na podrocju pojava in Sirjenja pozarov.

Analysis
Critical comparison of theoretical knowledge

with practical application in candidate’s working
field.

Prenosljive spretnosti

Pri predmetu se Student naudi sintetizirati vsebine
znanj, pridobljene z razlicnih podrocij tehnicnih in
naravoslovnih segmentov, ter tako pridobi vzorec
za inovativno delo na drugih podrogjih.

Skill-transference Ability

By matter of this course student learns to
connect knowledge of different technical and
natural science segments and acquires mode
for innovative work on different fields.




Metode poucevanja in ucenja: Learning and Teaching Methods:

Predavanja, seminariji in vaje. Lectures, seminars and laboratory work.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
- Pisni in ustni izpit 60 % - written and oral exam;
- pisna seminarska naloga. 20 % - Written seminar
20%
Ocene: negativno: 1-5 ; pozitivno: 6-10 Grading scale: 1-5 (negative) 6-10
(positive)

Reference nosilca / Lecturer's references:

1. SUSTERSIC, Ema, TUSAR, Marjan, ZUPANCIC-VALANT, Andreja. Rheological and mechanical
characterization of waste PMMA/ATH modified bitumen. V: 25th Anniversary Session for ACI 228.
BOYD, Andrew J. (ur.). Building on the past for the future of NDT of concrete, (Construction & building
materials, ISSN 0950-0618, Vol. 38 (Jan. 2013)). Guildford: Butterworth Scientific, 2013, vol. 38, str.
119-125. http://www.sciencedirect.com/science/article/pii/S0950061812006071, doi:
10.1016/j.conbuildmat.2012.07.101. [COBISS.SI-ID 5069338] tipologija 1.08 -> 1.01

2. ZUPANCIC-VALANT, Andreja, ZIBERNA, Lovro, PAPAHARILAOU, Yannis, ANAYIOTOS, Andreas,
GEORGIOU, Georgios C. The influence of temperature on rheological properties of blood mixtures with
different volume expanders : implications in numerical arterial hemodynamics simulations. Rheologica
acta, ISSN 0035-4511, 2011, vol. 50, no. 4, str. 389-402, doi: 10.1007/s00397-010-0518-x. [COBISS.SI-ID
34768133]

3. LUKAC, Bojana, ZUPANCIC-VALANT, Andreja. Raziskovanje obnasanja gumibitumna kot veziva za
proizvodnjo gumiranih asfaltnih zmesi = The investigation of rubber modified bitumen as a binder for
production of asphalt mixtures. Gradbeni vestnik, ISSN 0017-2774, 2010, letn. 59, st. 11, str. 261-268.
[COBISS.SI-ID 34588933]




| UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE POLIMERNEGA INZENIRSTVA
Course Title: PRINCIPLES OF POLYMER ENGINEERING

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type: \izbirni strokovni / Elective Professional \

Univerzitetna koda predmeta / University Course Code: \ KTSI4 \

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
a5 | 15 | 15 LV | / | / I

Nosilec predmeta / Lecturer: doc. dr. Jernej Kajtna / Dr. Jernej Kajtna, Assistant Professor \

slovenski / Slovenian
slovenski / Slovenian

Predavanja / Lectures:
Vaje / Tutorial:

Jeziki / Languages:

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

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

Prerequisites:

The course has to be assigned to the student.

Vsebina:

- Uvod v polimere;

- Polimerizacijski procesi: stopenjska polimerizacija
in verizna polimerizacija;

- Kinetika in rezultat reverzibilne in ireverzibilne
stopenjske polimerizacije;

Content (Syllabus outline):

- Introduction to polymers;

- Polymerization processes: step-reaction and
chain-reaction polymerization;

- Kinetics and result of reversible and non-
reversible step polymerization;

- Vpliv funkcionalnosti monomerov in razmerja
funkcionalnih skupin na rezultat stopenjske
polimerizacije;

- Kinetika veriZzne polimerizacije;

- Vpliv reakcij prenosa na rezultat verizne
polimerizacije;

- Verizna kopolimerizacija in njena kinetika;

- Kvantitativna analiza polimerizacijskih procesov
glede na medij in njihove karakteristike:
polimerizacija v raztopini, polimerizacija v masi,

- Effect of monomer functionality and functional
group ratio on the result of step polymerization;
- Kinetics of chain polymerization;

- Effect of chain transfer reactions on the result
of chain polymerization;

- Chain copolymerization and its kinetics;

- Quantitative analysis and characteristics of:
Solution polymerization; Bulk polymerization;
Emulsion polymerization; Suspension
polymerization.




emulzijska polimerizacija, suspenzijska
polimerizacija.

- Osnove emulzijske polimerizacije v Sarznem
sistemu, Harkinsov mehanizem in kinetika;

- Racunski primeri;

- Laboratorijske vaje (kvalitativna in kvantitativna
obravnava procesov): Sarzna polimerizacija v

raztopini; Kontinuirna polimerizacija v masi; Sarzna

polimerizacija v suspenziji; Sarzna polimerizacija v
emulziji.

- Principles of batch emulsion polymerization,
Harkins mechanism, kinetics;

- Problems;

- Laboratory practice (qualitative and
guantitative process description): Batch
polymerization in solution, Continuous
polymerization in bulk; Batch suspension
polymerization; Batch emulsion polymerization.

Temeljna literatura in viri / Readings:

- A. Kumar in R. K. Gupta, Fundamentals of Polymers, The McGraw-Hill Companies, Inc., New York,

1998, 543 str., (50 %).

- R. O. Ebewele, Polymer Science and Technology, CRC Press, Boca Raton, 2000, 463 str., (25 %).
- U. Sebenik, Osnove polimernega inZenirstva: Zbirka nalog, UL FKKT, Ljubljana, 2012, 41 str., (100 %).

Dopolnilna literatura:

- Rudin, The Elements of Polymer Science and Engineering, 2nd Ed., Academic Press, London, 1999,

483 str.

- P. Rempp, E. W. Merrill, Polymer synthesis, 2nd Ed., Huthig & Wepf Verlag, Basel, 1991, 336 str.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da Studentje osvojijo osnovna
znanja iz podrocja polimernega inZenirstva.

Studentje pri predmetu pridobijo naslednje
specificne kompetence:

- poznavanje nacinov napovedovanja distribucije
molekulskih mas;

- poznavanje toplotnih prehodov, specifi¢nih za
polimerne molekule;

- poznavanije fizikalnih stanj polimerov in vpliva
procesnih parametrov na fizikalna stanja;

- poznavanje in kvantitativno ovrednotenje
polimerizacijskih procesov;

- razumevanije vpliva nacina polimerizacije na
lastnosti polimernega produkta.

Acquisition of basic knowledge from polymer
engineering; Acquisition of knowledge about
molecular weight and molecular weight
distribution and methods for molecular weight
distribution prediction; knowledge about
thermal transitions in polymers and the ability
to distinguish between different polymer
physical states; Acquisition of knowledge about
polymerization processes and their quantitative
description; Understanding the effect of the
type of polymerization and of polymerization
process parameters on product properties.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student zna kvantitativno obravnavati osnovne
polimerizacijske procese in napovedovati kljucne
lastnosti produkta glede na vrsto in nacin
polimerizacijskega procesa. Razume zvezo med

Knowledge and Comprehension

Understanding basic principles of polymer
engineering science; Ability of quantitative
description of basic polymerization processes
and resulting polymers; Understanding
relationship between process parameters and
polymer properties; Ability to employ chemical




procesnimi parametri in sintetiziranim kinetics and thermodynamics to describe

polimerizacijskim produktom. polymerizations.

Zna uporabiti znanja kemijske kinetike in

termodinamike na podrocju sinteze polimerov.

Uporaba Application

Pridobljena znanja je sposoben uporabiti pri Studiju | | At other courses from chemical engineering and

kemijsko inZenirskih predmetov, kot tudi pri at individual research work; Quantitative

samostojnem razvojnem in raziskovalnem delu. analysis of relatively simple polymerization

Sposoben je kvantitativne analize enostavnejsih processes on industrial level.

industrijskih polimerizacijskih procesov.

Refleksija Analysis

Student je sposoben samostojno sklepati, Ability to apply the acquired knowledge at

postavljati zakljucke ter uporabiti svoje znanje pri familiar courses by critical thinking and

sorodnih predmetih. Znanja s podrocja polimernega | | deduction; Fundamental knowledge enables

inZenirstva mu omogocajo razumevanje sorodnih understanding similar reactive processes.

reakcijskih sistemov.

Prenosljive spretnosti Skill-transference Ability

Razvita sposobnost kriticnega razmisljanja in Development of the ability of critical thinking

sklepanja. Sposobnost povezovanja osnovnih znanj | |and deduction; Ability of knowledge integration

ter Studija domace in tuje literature. and studying relevant literature from the field
of polymer engineering.

Metode poucevanja in ucenja: Learning and Teaching Methods:
Predavanja, seminarji, laboratorijske vaje ‘ ‘ Lectures, seminars, laboratory practice
Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Opravljene vaje so pogoj za pristop k izpitu. Laboratory practice is a prerequisite to
exam attendance

Porocila in zagovor laboratorijskih vaj. 30 Written reports and oral laboratory
practice defence.

Pisni izpit. 70 Written exam.

Reference nosilca / Lecturer's references:

- KAJTNA, Jernej, SEBENIK, Urska, KRAJNC, MatjaZ. Synthesis and dynamic mechanical analysis of
nanocomposite UV crosslinkable 100% solid acrylic pressure sensitive adhesives. International journal
of adhesion and adhesives, ISSN 0143-7496. [Print ed.], 2014, vol. 49, no. 1, str. 18-25. [COBISS.SI-ID
1663791]

- KAJTNA, Jernej, GOLOB, Janvit, KRAJNC, Matjaz. The effect of polymer molecular weight and
crosslinking reactions on the adhesion properties of microsphere water-based acrylic pressure-
sensitive adhesives. International journal of adhesion and adhesives, ISSN 0143-7496. [Print ed.], 2009,
vol. 29, no. 2, str. 186-194. [COBISS.SI-ID 29587205]

- KAJTNA, Jernej, LIKOZAR, Blaz, GOLOB, Janvit, KRAINC, Matjaz. The influence of the polymerization
on properties of an ethylacrylate/2-ethyl hexylacrylate pressure-sensitive adhesive suspension.
International journal of adhesion and adhesives, ISSN 0143-7496. [Print ed.], 2008, vol. 28, no. 7, str.
382-390. [COBISS.SI-ID 29449221]
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UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE REGULACIJE TEHNOLOSKIH PROCESOV
Course Title: FUNDAMENTALS OF TECHNOLOGICAL PROCESS REGULATION

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

lizbirni strokovni / Elective Professional |

[KTSI7

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
s | 7 | 30LV | / | / | 75 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Andrej Jamnik / Dr. Andrej Jamnik, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Uvod

Razlogi, namen in pomen avtomatske regulacije
procesov. Osnovni pojmi in terminologija. Povratna
zanka. Odprti in zaprti regulacijski krog. Blokovni
diagram, znacilni elementi. Standardni signali za
prenos informacije v regulacijski zanki. Analogno-
digitalna in digitalno analogna pretvorba signalov.
Nezvezni (dvoploZajni) in zvezni nacini regulacije
(proporcionalni, integralni in derivativni).

Dinamicéne karakteristike sistemov
Casovni odzivi sistemov I. in Il. reda na razli¢ne
vhodne spremenljivke.

Izvrsilni €leni: Avtomatski regulirni ventil. Regulirne
Crpalke.

Introduction

Reasons, purpose and importance of automatic
control processes. Basic concepts and
terminology. Feedback loop. Open and closed
control loop. Block diagram with typical
elements. Standard signals for transmission of
information in the control loop. Analog-to-
digital and digital-to-analog signal conversion.
Two position (on/off) discontinuous and
continuous (proportional, integral and
derivative) control systems.

Dynamic characteristics of systems

Dynamic behaviour of first and second-order
measuring devices and systems on different
input variables.




Regulatorji
Dvopolozajni, proporcionalni, integralni in
derivativni.

Regulacija enostavnih procesov
Regulacija temperature, nivoja in koncentracije

(pH).

Final control elements: pneumatic control valve
and control pumps.

Controllers

Two position, proportional, integral and
derivative.

Example of simple control systems: control of
temperature, level, and concentration (pH).

Temeljna literatura in viri / Readings:

- G. Platt, Process Control — A Primer for the Nonspecialist and the Newcomer (2. izdaja), Instrument

Society of America (1993), 207 str., 40%.

- P.W. Murrill, Fundamentals of process control theory (2. izdaja), Instrument Society of America

(1993), 265 str., 40%.

- C. Pohar in sodelavci, Praktikum iz meritev, regulacije in avtomatizacije, interna skripta Katedre za

fizikalno kemijo, Ljubljana (1994).

Cilji in kompetence:

Objectives and Competences:

Namen predmeta je posredovati Studentu osnovno
znanje o zakonitostih avtomatske regulacije
tehnoloskih procesov ter uporabi racunalnika pri
zajemanju in obdelavi merskih podatkov.

The purpose of this course is to provide
students the basic knowledge about the
automatic control of technological processes
and computer use in capturing and processing
of measured data.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student bo regulacijsko zanko, osnove avtomatske
regulacije in se seznanil z dinamicnimi
karakteristikami regulacijskih sistemov in merilnih
inStrumentov.

Knowledge and Comprehension

Students acquire knowledge about the control
loop, the basics of automatic control and
dynamic characteristics of control systems and
measuring instruments.

Uporaba
Pridobljeno znanje je SirSe uporabno in ni omejeno

zgolj na podrocje kemijske tehnologije.

Application
Acquired knowledge is widely applicable and

not limited only to the field of chemical
technology.

Refleksija

Na podlagi pridobljenega znanja o regulaciji se bo
sposoben bolje in hitreje vkljuciti v tehnolosko-
procesno delovno okolje.

Analysis
On the basis of the knowledge about the

process control, the student will be able to
better and more quickly incorporated into the
technological process working environment.

Prenosljive spretnosti

Student je sposoben povezati znanje iz vec
predmetov v celoto ter ga uporabiti pri svojem delu
tako v teku Studija kot tudi kasneje pri opravljanju
svojega poklica.

Skill-transference Ability

The students are able to complement
knowledge from this course with those
obtained in other subjects and use it in their
work both in the course of the study as well as
later in the professional career.




Metode poucevanja in ucenja: Learning and Teaching Methods:

|Predavanja, eksperimentalne vaje. ‘ ‘ Lectures, seminars, and laboratory practice.
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Opravljene vaje, pisni izpit. Written examination after successful
Ocenjevanje od 6-10 (pozitivno), od 1-5 completion of practical work.
(negativno) oz. opravil/ni opravil; ob
upostevanju Statuta UL in fakultetnih pravil. Marks: 6-10 (positive); 1-5 (negative).

Reference nosilca / Lecturer's references:

- J. Orehek, I. Dogsa, M. Tomsi¢, A. Jamnik, D. Kocar, D. Stopar, Structural investigation of
carboxymethyl cellulose biodeterioration by Bacillus subtilis subsp. subtilis NCIB 3610, Int.
Biodeterioration & Biodegradation 77, 2013, 10-17.

- A. Lajovic, M. Tomsi¢, G. Fritz-Popovski, L. VIcek, A. Jamnik, Exploring the structural properties of
simple aldehydes: A Monte Carlo and small-angle x-ray scattering study, J. Phys. Chem. B 113, 2009,
9429-9435.

- M. Tomsi¢, A. Jamnik, G. Fritz, O. Glatter, L. ViIcek, Lukas, Structural properties of pure simple alcohols
from ethanol, propanol, butanol, pentanol, to hexanol: Comparing Monte Carlo simulations with
experimental SAXS data, J. Phys. Chem. B 111, 2007, 1738-1751.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVE VEDE O MATERIALIH
Course Title: BASICS IN MATERIAL SCIENCE AND ENGINEERING

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 5.
PSP Chemical Technology, 1 Cycle / 3d 5th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT135

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / s || 5 |

Nosilec predmeta / Lecturer: | izr. prof. dr. Marjan Marinsek / Dr. Marjan Marinsek, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

1. Uvod: Osnovne skupine materialov ter njihove
znacilnosti (mehanske, temi¢ne, optic¢ne, elektri¢ne,
magnetne). Kriterij za izbiro materialov. Smeri
razvoja materilov.

2. Zgradba snovi: Zgradba atoma in medatomske
vezi. Vpliv tipov vezi, jakost vezi in kristalne zgradbe
na lastnosti materialov.

3. Kristalna struktura. Molekularne strukture.
Osnove za razumevanje katere lastnosti materialov
niso odvisne od njihove mikrostrukture, ter na
katere lastnosti ima mikrostruktura odlocilen vpliv.
4. Fazna ravnotezja: Fazno pravilo. Fazni diagrami.
Kinetika fazne transformacije. Poseben povdarek na

faznih ravnotezjih sistemov Fe-C, Al-Cu- Al203-SiO2.

5. Osnove difuzije v trdnem

1. Introduction: Classification of materials and
their basic properties, Choice of a material.
Trends in materials’ development.

2. Materials structure: The atom, Bonding in
solids, Primary bonds, Secondary bonds.

3. Crystal structures: Amorphous and crystalline
structure of solids, Bravais lattices and unit cells,
Miller indices, Densities and packing factors,
Interstitial positions and sizes

4. Phase equilibria and phase diagrams: The
one-component phase diagram, phase equilibria
in two-component system, Fe-C, Al-Cu- AI203—

SiO,

microstructure of structural transformations.

phase diagrams, Kinetics and




6. Mehanske lastnosti materialov (natezna trdnost,
zlomna trdnost, Zilavost, krhkost)

7. Kovine: Lastnosti kovin ter vpliv sestave in
tehnologije izdelave kovinskih materialov na njihove
lastnosti. Zlitine. Mehanizmi utrjevanja kovin.
Kaljenje in popusc¢anje jekla.

8. Polimeri: Lastnosti polimerov ter vpliv sestave in
tehnologije izdelave polimerov na njihove lastnosti.
Termoplasti, duroplasti in elastomeri. Deformacija in
utrjevanje polimernih materialov. Lezenje in zlom.
9. Keramika: Znacilne lastnosti keramicnih
materialov. Struktura silikatne keramike. Klasi¢na in
sodobna tehni¢na keramika. Krhki lom in utrjevanje
keramike. Funkcijska in inZenirska keramika.

10. Propad materialov: Osnove korozije.
Visokotemperaturni propad. Osnove zascite
materialov.

11. Kriteriji za izbor materialov (moznost za
njegovo obdelavo, ekonomska upravi¢enost izbire,
stabilnost)

Seminar: Slusatelji v okviru seminarja reSujejo
racunske primere, ki ilustrirajo principe vpliva
zgradbe snovi na lastnosti in propad materialov.

Vaje: Pri vajah se slusatelji prakti¢no seznanijo z
bistvenimi fazami izdelave kerami¢nega izdelka, ter
dolodijo njegove mikrostrukturne, termicne,
mehanske in elektri¢ne lastnosti.

Samostojna seminarska naloga: V okviru
seminarske naloge Studentje bolj poglobljeno
obdelajo eno izmed tematik nauka o materialih.

5. Defects in solids and diffusion: Point defects,
Linear, planar and volume defects, solid state
diffusion

6. Mechanical properties: Deformation and
fracture of engineering materials, brittle
fracture, Fracture mechanism

7. Metals: Metalic materials,
Application, Hardening

8. Polymers: Polymer materials, Properties,
Application, Deformation mechanism, Creep

9. Ceramics:  Properties, Glass-ceramics,
Silicates, Engineering ceramics

10. Materials degradation: Basics in corrosion,
High-temperature degradation

11. Choice of material:

Properties,

Seminar work: Material science

mathematical problems

through

Tutorial work: Laboratory preparation of
ceramic component. Microstructure
description, thermal and electrical properties
determination

Temeljna literatura in viri / Readings:

- D.R. Askeland, P.P. Phule, The Science and Engineering of Materials, 5th.ed. Thomson Learning,

Brooks Cole, 2006, 748 strani (50%)

- P. Glavi¢, Gradiva, Tehniska fakulteta Maribor, 1990, 424 strani (20%)

- W,D.Jr. Callister, Materials Science and Engineering —

New York, 2007, 720 strani (20%)

An Itroductin, 7th. ed. John Wiley & Sons, Inc.,

Cilji in kompetence:

Objectives and Competences:

Namen predmeta je spoznavanje materialov kot
sestavnih delov razli¢nih struktur s katerimi imamo
opravka v vsakdanjem Zivljenju. Ob tem bo Student
pridobil znanja o lastnosti materialov s poudarkom
na kemijskih, fizikalnih in mehanskih lastnostih.

Students get related with various types of
materials and their basic properties (chemical,
physical, mechanical).

Ability to investigate the relationship between
the structure of materials at atomic or




Hkrati bo Student spoznal konkretne materiale
(kovine, polimerne materile, keramiko in
kompozitne materiale), ki se uporabljajo v
industrijskih in drugih aplikacijah.

Poudarek predmeta je na razumevanju soodvisnosti
nacina povezovanja osnovnih gradnikov materialov
ter njihovih lastnosti oziroma mikro- in makro-
strukture materialov.

V okviru predmeta bo student pridobil tudi znanja
potrebna za kvalitetno napoved moznosti odpovedi
gradiv na katere delujejo normalne obremenitve, ali
pa so izpostavljeni zaostrenim, izrednim razmeram
oziroma korozijskemu okolju. Skupaj z znanji za
napoved uporabnosti gradiv bo Student pridobil
tudi osnovna znanja zasCite materialov.

molecular scales and their macroscopic
properties.

Ability to predict failure of chosen material
under load or in aggressive environment.
Choice of a material in a certain application on a
basis of the desired properties and relative
performance.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Studentje spoznajo soodvisnost med zgradbo in
lastnostmi materialov. V kurzu bomo podali
osnovna znanja o razli¢nih tipih materialov, njihovi
pripravi ter njihovih lastnostih. Studente bomo
uvajali k samostojnemu, logi¢nemu in kriticnemu
razmisljanju o lastnostih in uporabi razli¢nih
materialov.

Knowledge and Comprehension

Understanding the relationship between the
structure of materials at various scales and their
macroscopic properties.

Students get to know various types of materials
— their properties and preparation.

Students are encouraged to logical and critical
thinking about various materials.

Uporaba
Studentje analizirajo znane materiale iz prakse in s

tem ilustrirajo principe pridobljene pri predavanjih.

Application
Students analyse known various materials with

respect to material science.

Refleksija
Student pridobi znanje za smotrno analizo uporabe

izbranega materiala ter mozZnosti, da pri njegovi
uporabi zaradi izrednih pogojev pride do nezelenih
sprememb.

Analysis
Ability to understand materials so that right

materials with the desired properties are
chosen for specific application without
unnecessary risk for its failure.

Prenosljive spretnosti

Splosno razumevanje podrocja materialov,
pridobitev laboratorijskih spretnosti, seznanitev z
modernimi analiznimi tehnikami, uporaba domace
in tuje literature, pisna in ustna predstavitev
problema, delo v skupinah.

Skill-transference Ability

General understanding of materials, developed
laboratory skills, modern analytical techniques,
literature data collecting, data analysis and
interpretation, team work.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, seminar, laboratorijsko delo.

Lectures, seminars, tutorial work

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:




Pisni in ustni izpit. Pisni izpit se v celoti lahko PI 40% Written and oral exam. Written exam

opravi z vmesnimi kolokviji in opravljeno Ul 60% can be accomplished also by achieving
seminarsko nalogo. positive grades at written colloquiums
Pozitivha ocena 6-10, negativna ocena 1-5. during the semester and prepared
Opravljene laboratorijske vaje so pogoj za individual seminar work. Pass grades
opravljanje izpita. from 6 to 10, fail grades from 1 to 5.

Tutorial work must be done before
taking an exam.

Reference nosilca / Lecturer's references:

- SKALAR, Tina, ZUPAN, Klementina, MARINSEK, Marjan, NOVOSEL, Barbara, MACEK, Jadran.
Microstructure evaluation of Ni-SDC synthesized with an innovative method and Ni-SDC/SDC bi-layer
construction. Journal of the European Ceramic Society, ISSN 0955-2219. [Print ed.], 2014, vol. 34, no. 2,
str. 347-354

- MARINSEK, Marjan, PADEZNIK GOMILSEK, Jana, ARCON, Iztok, CEH, Miran, KODRE, Alojz, MACEK,
Jadran. Structure development of NiO-YSZ oxide mixtures in simulated citrate-nitrate combustion
synthesis. Journal of the American Ceramic Society, ISSN 0002-7820, 2007, vol. 90, no. 10, str. 3274-
3281

- MARINSEK, Marjan, PEJOVNIK, Stane, MACEK, Jadran. Modelling of electrical properties of Ni-YSZ
composites. V: MACEK, Marjeta (ur.), SUVOROV, Danilo (ur.). Refereed reports of IX Conference &
Exhibition of the European Ceramic Society : 19-23 June 2005, PortoroZ, Slovenia, (Journal of the
European ceramic society, ISSN 0955-2219, vol. 27, no. 2-3, 2007). Amsterdam: Elsevier, 2007, vol. 27,
no. 2/3, str. 959-964




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: OSNOVNE OPERACIJE V KEMIJSKEM INZENIRSTVU
Course Title: UNIT OPERATIONS IN CHEMICAL ENGINEERING

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4t

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

‘obvezni / Mandatory

[KT119

Samost. delo

Predavanja Sem!nar Vajc? Klinicne vaje Druvge o.!allke Individual ECTS
Lectures Seminar Tutorial Work studija
Work
30 | 30 | 15 LV | / | / | 715 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Aleksander Pavko / Dr. Aleksander Pavko, Full Professor |

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: | slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Uvod: Pomen kemijskega inZenirstva v svetu
tehnike, znanosti in gospodarstva. Domena in smeri
razvoja kemijskega inZenirstva. Podrocja aktivnosti
kemijskega inZenirja. Proces in procesna shema.
Osnovne procesne spremenljivke. Osnovne faze
kemijskega procesa: priprava, kemijska pretvorba,
izolacija in ¢iS€enje produkta. Osnovne operacije.
Koncept in temeljni principi osnovnih operacij.
Mehanske in hidrodinamske operacije: drobljenje
in mletje, sejanje, mesanje, posedanje,
centrufugiranje, filtracija. Osnovni principi in
naprave. Termodifuzijske operacije: destilacija,
ekstrakcija, absorpcija, adsorpcija, uparjanje,
kristalizacija, suSenje. Osnovni principi in naprave.
Primeri sinteze posameznih osnovnih operacij v
tehnoloski proces.

Introduction. The role of chemical engineering
in the field of science and technology as well as
economy. Directions of development of
chemical engineering. Activity fields of a
chemical engineer. Process diagram. Basic
process variables. Phases in a chemical
process: upstream, reaction and downstream.
Unit operations. Concept and basic principles.

Mechanical and hydrodynamical unit
operations: grinding, screening, mixing,
settling, centrifugation, filtration. Basic

principles and equipment. Thermodiffusional
unit operations. Distillation, extraction,
absorption, adsorption, crystallization,
evaporation, drying. Basic principles and
equipment. Selected examples of integration




of unit operations into whole technological
process.

Temeljna literatura in viri / Readings:

- E.Ignatowitz, Kemijska tehnika (prevedel Leon Celik), Jutro, Ljubljana, 1996, 456 str. (50%)
- J.H.Harker, J.R.Backhurst, J.F.Richardson, Chemical Engineering, Volume 2, Elsevier, 2002.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je Studente seznaniti z znacilnostmi in
koncepti kemijsko inZenirske stroke. Predmetno
specificne kompetence:

- Student spozna osnovno in splosno vlogo ter
pomen osnovnih operacij v kemijsko
tehnoloskem procesu,

razume in zna pripraviti procesno shemo iz
osnovnih operacij oziroma aparatov za dolocen
tehnoloski proces.

The objective is to acquaint the student with
characteristics and concepts of chemical
engineering profession. Specific competences
are:

- student recognizes basic and general
role and significance of unit operations
in a chemical process technology,

student understands and is able to prepare a
process scheme containing unit operations and
equipment for a particular process technology.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student je po osvojitvi pojmov, zakonitosti, teorij in
pojavov, ki jih podaja ta predmet, sposoben
razumeti specificnosti kemijsko inZenirske stroke ter
pomena osnovnih operacij v tehnoloskem procesu.

Knowledge and Comprehension

After mastering notions, laws, theories and
phenomenon presented by those course,
student is able to understand the specifics of
chemical engineering profession and the role of
unit operations in the chemical process
technology.

Uporaba

Pridobljena znanja je sposoben uporabiti pri
reSevanju posameznih prakti¢nih primerov in
problemov v industrijskih kemijsko tehnoloskih
procesih .

Application
Student is able to use the acquired knowledge

in solving particular practical cases and
problems from chemical process technology on
industrial scale.

Refleksija

Uporaba splosnih znanj in osnovnih principov
kemijskega inZenirstva, analiza in kriti¢no
ovrednotenje tehnoloskega procesa oziroma
posameznega postopka in naprave.

Analysis
Use of general knowledge and basic principles

of chemical engineering as well as analysis and
critical evaluation of chemical process
technology and particular operation and
equipment.

Prenosljive spretnosti

Razvita sposobnost identifikacije in reSevanja
problemov, kriticnega razmisljanja in logi¢nega
sklepanja. Sposobnost uporabe literature, zbiranja
in interpretacije podatkov in njihove kriti¢ne
evalvacije.

Skill-transference Ability

Developed skill to identify and solve problem,
critical thinking and making logical conclusions.
Ability of literature data using, data collection
and interpretation as well as their critical
evaluation.

Metode poucevanja in ucenja:

Learning and Teaching Methods:




Predavanja in seminarji, laboratorijske vaje.

Lectures, seminars, laboratory exercises.

Nacini ocenjevanja:

Delez (v %) /

Weight (in %) Assessment:

Pisni in ustni izpit

Pisna seminarska naloga (pogoj za pristop k
izpitu)

Ocene: 6-10 (pozitivno), 1-5 (negativno).

40 %
20 %

40 %

Written and oral exam

Written seminar (mandatory before
exam)

Marks: 6-10 (positive), 1-5 (negative).

Reference nosilca / Lecturer's references:

- LEVEC, Janez, PAVKO, Aleksander. Mass transfer in square gas-liquid contractors. Chemical
Engineering Science, 1979, vol. 34, str. 1159-1160.
- PAVKO, Aleksander, LEVEC, Janez. Kinetics in three-phase reactors. Chemical engineering journal,

1981, vol. 21, str. 149-154.

- PAVKO, Aleksander. Gas/liquid oxygen mass transfer in bubble columns and modified bubble
columns. Chemical and biochemical engineering quarterly, 1989, vol. 3, str. 33-37.

- LIKOZAR, Blaz, SENICA, David, PAVKO, Aleksander. Equilibrium and kinetics of vancomycin adsorption

on polymeric adsorbent. AIChE journal, 2012, vol. 58, no. 1, str. 99-106.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: PODJETNISTVO
Course Title: ENTREPRENEURSHIP

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3d

Vrsta predmeta / Course Type:

‘izbirni splosni / Elective General

Univerzitetna koda predmeta / University Course Code: \SI102

Samost. delo

Predavanja Sem!nar Vajef Klini¢ne vaje Druvge o.I.ollke individual ECTS
Lectures Seminar Tutorial Work Studija
Work
30 | / | assv | / | / EE | 5 |

Nosilec predmeta / Lecturer:

‘prof. dr. Mateja Drnovsek / Dr. Mateja Drnovsek, Full Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Studenti bodo v okviru predmeta spoznali:

- pomen podjetnistva v gospodarstvu in
temeljne pojme podjetnistva

- prepoznavanje poslovnih priloznosti

- dinami€na podjetja in razvoj novih izdelkov in
storitev v obdobju globalizacije

- pet korakov razvoja novih izdelkov in storitev
— opazovanje, brainstorming, hitro
prototipiranje, izboljSanje prototipov in
implementacija resitve.

- dizajnerski nacin razmisljanja — tehnicni,
poslovni, ¢loveski vidik

- kreativnost in inovativnost v poslovnem in
privatnem Zivljenju

- tehnike spodbujanja kreativnosti

Students will learn:

— Entrepreneurship and its role in the
socio-economic development

— Developing entrepreneurial
opportunities

— Dynamic companies and development of
new products in a globalized world

— Five steps of product development
process: observation, brainstorming,
rapid prototyping, testing and
refinement and implementation

— Design thinking — desirability, feasibility,
viability of new solutions

— Creativity and innovativeness in
personal and business life

— Techniques of developing creativity




- prakti¢na aplikacija metode razvoja novih
izdelkov in dizajnerskega procesa

- okolje podjetja in njegova analiza

- razli¢ne oblike druzb z oceno njihovih
prednosti in slabosti

- osnove racunovodstva in financiranja

- poslovno nacrtovanje, vsebino in nacin
izdelave poslovnega nacrta

- politiko spodbujanja podjetniStva drzave
- pomen in vsebino marketinske/prodajne
funkcije v podjetju

- metode raziskovanja trga, porabnikov,
konkurence

- temeljna znanja iz projektnega menedzmenta
- poslovno komunikacijo

- primere uspesnih slovenskih izdelkov,
podjetij, podjetnikov

— Practical application of new product
development methodologies and design
thinking

— Business environment and it's analysis

— Different form of enterprise and their
differences

— Basics of accounting and financing

— Business planning, contents and the
development of a business plan

— Governmental policies on supporting
entrepreneurship

— Role definition of marketing and sales

— Methods of customer, competition and
market analysis

— Basic project management skills

— Business communication

— Examples of successful Slovenian
products, companies, entrepreneurs

Temeljna literatura in viri / Readings:

- Vahcic, A., Prodan, I., in ostali: D.SCHOOL RAZVOJ NOVIH PRODUKTOV IN STORITEV - Od
interdisciplinarnosti in dizajnerskega nacin razmisljanja do uspeha na trgu, 2008
- Kelley, T.: The Ten Faces of Innovation: IDEQ's Strategies for Defeating the Devil's Advocate and

Driving Creativity Throughout Your Organization

- Kelley, T. et al: The Art of Innovation: Lessons in Crativity from IDEO, America's Leading Design

Firm

- dodatna aktualna gradiva, objavljena na spletni strani predmeta

Dopolnilna literatura:

- Antoncic,B., Hisrich, R., Petrin,T.,Vahci¢,A.,Podjetnistvo, ZaloZzba GV, Ljubljana, 2002, 485 str.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je Studentom razviti
sposobnost timskega dela, prevzemanja
odgovornosti in samoiniciativnega delovanja
pri reSevanju ¢loveskih, tehni¢nih in
ekonomskih problemov povezanih z razvojem
novih produktov in storitev. Studentje z
uporabo dizajnerskega pristopa in hitrega
prototipiranja izdelajo delujo¢ prototip resitve
problema. Poleg tega predmet razvija
sposobnost dizajnerskega in holisticnega
razmisljanja kot sodobne tehnike za reSevanje
problemov. Studentje osvojijo tudi zmoZnosti
za presojo poslovanja v podjetjih, sposobnosti
za presojo poslovnih priloznosti in pridobijo
kompetence za samostojno vodenje.

The aim of the course is to develop the ability of
teamwork, responsibility, taking the initiative,
and the ability to solve any societal, technical or
business problem associated with developing
new products and services. Students will be
using Design Thinking and rapid prototyping to
produce a working prototype of a solution to a
given problem. In addition, the subject develops
design thinking and holistic thinking as modern
techniques for problem solving. Students
acquire the ability to assess the operation of
enterprises, the ability to assess business
opportunities and gain skills for managing a
small business.




Studentje si pri predmetu pridobijo naslednje
specificne kompetence:

- prepoznavanje in izkoris¢anje podjetniske
priloZznosti

- metode raziskav trga, kupcev, konkurence

- kreativno in inovativno reSevanje problemov
- uporaba sodobnih multimedijskih in
telekomunikacijskih orodij

- funkcionalno poslovno pismenost in osnove
poslovnih predstavitev

- usposobljenost za vodenje projektov, prenos
znanja v prakso, analizo poslovanja podjetij

Students obtain the following specific
competencies:

- Identification and exploitation of business
opportunities

- Methods of market research (including
customers and competition)

- Creative and innovative problem solving

- The use of modern media and
telecommunication tools

- Functional business literacy and basics of
business presentations

- Ability to manage projects, transfer of
knowledge into practice, analysis of businesses

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student bo spoznal in razumel:

- pojme s podrocja podjetnistva in
gospodarstva, organizacije dela, vodenja
projektov, marketinga

- osnovne zakonitosti kreativnega razvoja
novih izdelkov in storitev ter podjetniske
dejavnosti s poudarkom na primerih iz
prakse kakor tudi iz Studentovih Zivljenjskih
potreb ter izkusen;j

Knowledge and Comprehension

The student will recognise and understand:

- Concepts in the field of entrepreneurship and
economy as a whole, management, project
management, marketing

- The basic principles of creative development
of new products and services, and
entrepreneurial activities with an emphasis on
case studies as well as from the student's needs
and life experiences

Uporaba
Predmet je usmerjen v prakti¢no uporabo

najnaprednejsSih metod razvoja novih izdelkov
in storitev. Skozi dizajnerski nacin razmisljanja
in s pomocjo d.school metodologije Student
reSi konkreten poslovni ali Zivljenjski problem
in osvoji znanje, ki ga lahko replicira v
profesionalnem in osebnem Zivljenju.
Prepoznavanje podjetniskih priloZnosti,
analiza podatkov in informacij za sprejemanje
poslovnih odlocitev, izdelava prototipov,
antropoloske in etnografske metode
spremljanja potrosnikov, izpeljava resitve
problema. Dokumentacija procesa z
multimedijskimi metodami, samostojna
priprava financnih in poslovnih analiz
(trzenjskih, prodajnih ipd).

Application
The course is focused on the practical

application of advanced methods of developing
new products and services. Through design
thinking methodology students solve a specific
business or societal problem and acquire
knowledge that can be replicated in
professional and personal life.

Identifying business opportunities, analysis of
data and information for business decision-
making, prototyping, anthropological and
ethnographic methods of customer analysis,
implementing solutions to a specific problem.
The documentation of the process with
multimedia, independent preparation of
financial and business analyses (marketing,
sales, etc.).

Refleksija
Student bo interpretiral ter pred kolegi

analiziral lastno razumevanje vsebine
aktualnih ¢lankov in razpoznavanja trendov. V
skupinskem delu Studentje analizirajo delo

Analysis
The student will interpret and in front of

colleagues analyse her understanding of articles
on current topics and show recognition of
trends. In group work, students analyse their




svoje in ostalih skupin in podajajo
konstruktivno kritiko.

own work and work of other groups and give
constructive feedback.

Prenosljive spretnosti

Pri predmetu bo Student pridobil sposobnosti
razumevanja podjetnistva, razpoznavanja
poslovnih priloznosti, analize trgov,
potrosnikov, konkurence. Uporaba
replikativne metodologije reSevanja
problemov in udejanjanja poslovnih
priloZznosti. Poslovna komunikacija.
Pridobljene spretnosti bodo Studentje znali
uporabljati v osebnem in profesionalnem
Zivljenju, v delu v gospodarstvu ali javnem
sektorju.

Sposobnost “gradnje’ boljsih modelov
namesto izbiranja med obstojecimi modeli.

Skill-transference Ability

In this course the student will acquire the ability
to understand entrepreneurship, identify
business opportunities, analyse markets,
consumers, competition. Use of a replicative
methodology of problem solving and realizing
business opportunities. Business
communication. Students will be able to use the
acquired skills in their personal and professional
life, either in business or in the public sector.
The ability to develop better models instead of
selecting between existing models.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja s pomocjo razli¢nih AV sredstev.
Studentom podamo uvod v obravnavano
snov, jih napotimo na obravnavo ¢lankov v
medijih, na spletnih straneh, na obravnavo
primerov iz vsakdanje prakse — tudi s pomocjo
strokovnjakov iz prakse.

Delo na konkretnem projektu, aktualnem
problemu.

Predstavitve sprotnega dela, porocilo in
komentarji s strani mentorjev in Studentov.
Uporaba multimedijske tehnologije za
spremljanje napredka, Internet, video
Aktivno mentorstvo s strani pedagogov,
asistentov, praktikov - podjetnikov
Terensko delo — analiza trga, potrosnikov,
testiranje prototipov, uporaba resitve
problema, prakticne vaje d.school
metodologije

Lectures using audio-visual technology.

We give students an introduction to specific
topics, assign them to read articles in the
media, on websites. Students will deal with
cases from everyday practice - with the help of
experts from practice.

Work on a specific project in form of a real
business or societal problem.

Ongoing work will be regularly presented and
comments will be given by tutors and students.
The use of multimedia (Internet, video, etc.) for
monitoring progress.

Active mentoring will be available by teachers,
assistants, practitioners — entrepreneurs.
Fieldwork - market analysis, prototype testing,
implementing the solution, practical exercises
of the design thinking methodology

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Redna porocila o napredku
Kon¢no porocilo in predstavitev o
reSitvi problema

Domace naloge, sodelovanje na
srecanjih

Izpit pisni in/ali ustni.

Ocene: 6-10 pozitivno

20
40

20

20

Regular progress reports

Final report and presentation on the
solution of the problem

Homeworks and active participation in
sessions

Written and / or oral exam. Grades 6-10.

Reference nosilca / Lecturer's references:




- Ahlin, Branka, Drnovsek, Mateja, Hisrich, Robert D. (2014). Entrepreneurs creativity and firm
innovation : the moderating role of entrepreneurial self-efficacy. Small business economics,

- Slavec, A., Drnovsek, M (2012). A perspective on scale development in entrepreneurship
research. Economic and Business Review, 14(1), pp. 39-62

- Ahlin, B., Drnovsek, M., Hisrich, R.D. (2012). Exploring moderating effects of proactivity on the
relationship between market information and innovation performance. Economic and Business
Review, 14(2), pp. 121-146.

- Drnovsek, M., Ortqvist, D., Wincent, J. (2010). The effectiveness of coping strategies used by
entrepreneurs and their impact on personal well-being and venture performance. Zb. rad. Ekon.
fak. Rij., 28(2), pp. 193-220.

- Prodan, ., Drnovsek, M. (2010). Conceptualizing academic- entrepreneurial intentions: an
empirical test. Technovation, 30 (5/6), pp. 332-347

- Drnovsek, M.., Wincent, J., Cardon, M. (2010). Entrepreneurial self-efficacy and business start-
up: developing a multi-dimensional definition. International Journal of Entrepreneurial Behavior
and Research, 14 (4), pp. 329-348.

- Cardon, M., Wincent, J.,, Singh, J. Drnovsek, M. (2009). The nature and experience of
entrepreneurial passion. Academy of. Management Review, 34 (3), pp. 511-532.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: POLIMERNI MATERIALI
Course Title: POLYMER MATERIALS

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

lizbirni strokovni / Elective Professional

[KTSI1

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / s || 5 |

Nosilec predmeta / Lecturer:

‘izr. prof. dr. Urska Sebenik / Dr. Urska Sebenik, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

- Definicije pojmov monomer, oligomer, polimer,
polimerizacija, stopnja polimerizacije, ponavljajoca
se enota, zamrezZenje, kopolimer, kopolimerizacija;
- Osnovne vrste polimernih materialov;

- Fizikalno stanje in urejenost polimernih verig:
amorfno in kristalini¢no stanje, deformacije stanja;
- Toplotni prehodi in mehanske lastnosti;

- Osnovne vrste polimerizacij, stopenjski in verizni
polimeri;

- Sinteti¢ni polimeri: plastomeri, duromeri,
elastomeri;

- Polimeri za Siroko proizvodnjo in inZenirski
polimeri;

- Polimerni kompoziti, nanokompoziti, zmesi;

- Recikliranje in degradacija polimernih materialov;

- Definition of terms monomer, oligomer,
polymer, polymerization, degree of
polymerization, repeating unit, crosslinking,
copolymerization, copolymer;

- Basic types of polymer materials;

- Molecular interactions, polymer crystals,
amorphous bulk state;

- Heat transitions and mechanical properties;

- Basic types of polymerizations, step and chain
polymers;

- Synthetic polymers: plastomers, thermosets,
elastomers;

- Common polymers, polymer materials for
general use and engineering polymer materials;




- Polimeri s posebnimi lastnostmi, biopolimeri,
polimeri iz obnovljivih virov;

- Instrumentalne tehnike za karakterizacijo
polimernih materialov;

- Laboratorijske vaje: Sinteza nasicenega poliestra;
zamrezZenje nenasicenega poliestra; lzdelava
plastisola; Ekstrudiranje plastomerov..

Polymer composites, nanocomposites and
blends;

- Recycling and degradation of polymer
materials;

- Polymers designed for specific use,
biopolymers, polymers from renewable
resources;

- Instrumental techniques for polymer materials
characterization;

- Laboratory practice: Synthesis of saturated
polyester; Crosslinking of unsaturated
polyester; Making plastisol; Extrusion of
plastomers.

Temeljna literatura in viri / Readings:

- C. E. Carraher, Jr., Polymer Chemistry: An Introduction, 4th Ed., Marcel Dekker, Inc., New York, 1996,

541 str., (60 %),

- R. O. Ebewele, Polymer Science and Technology, CRC Press, Boca Raton, 2000, 471 str., (20 %).

Dopolnilna literatura:

- C. A. Harper, Handbook of Plastics Technologies, McGraw-Hill, New York, 2006, (lo¢. pag.).

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da Studentje osvojijo osnovna
znanja o polimernih materialih in njihovih klju¢nih
lastnostih.

Studentje pri predmetu pridobijo naslednje
specificne kompetence:

- poznavanje fizikalnih stanj in nacina urejanja
polimernih verig v polimernih materialih ter
razumevanje vpliva na lastnosti polimernih
materialov;

- poznavanje osnovnih vrst polimernih materialov,
njihovih specificnosti in uporabe;

- razlikovanje med osnovnimi sinteti¢nimi
polimernimi materiali;

- razlikovanje med polimernimi materiali za Siroko
potrosnjo in inZenirskimi polimernimi materiali;

- poznavanje polimernih materialov s specificnimi
lastnostmi;

- razumevanje pomena in prednosti polimernih
zmesi, polimernih kompozitov in polimernih
nanokompozitov;

- poznavanje osnovnih biopolimerov;

Acquisition of basic knowledge about polymer
materials and their properties;

Acquisition of knowledge on polymer
morphology and polymer structure-property
relationships, knowledge about basic polymer
materials, key properties and use of basic
polymer materials, distinction between basic
synthetic polymer materials for common use
and engineering polymer materials, polymer
materials with specific properties, polymer
blends and composites, polymer
nanocomposites, biopolymers, polymer
recycling and degradation.




- poznavanje moznosti ter nacinov recikliranja in
razgradnje polimerov.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student pozna osnovne in specifi¢ne, znane
polimerne materiale in njihove lastnosti ter
uporabnost. Lastnosti polimernih materialov zna
povezati z njihovo strukturo in fizikalnim stanjem.
Razume pomen in prednosti polimernih zmesi,
polimernih kompozitov in polimernih
nanokompozitov. Pozna osnovne nacine recikliranja
polimernih materialov.

Knowledge and Comprehension

Knowledge and Comprehension:

Understanding the basic principles of
composition and structure of polymer materials
and polymer composites, and understanding
the basic principles of the relationship between
polymer material properties and their
composition and structure.

Uporaba

Znanja iz predmeta zna uporabiti pri Studiju
predmetov s podrocja polimernega inZenirstva in
materialov. Student je sposoben izbirati med
razli€nimi polimernimi materiali za izbrano
aplikacijo.

Application

Acquired knowledge is necessary for
appropriate polymer material selection for a
specific application, and for work, research and
development in the field of polymer materials
and polymer engineering.

Refleksija

Student je sposoben pridobljeno znanje uporabiti
pri sorodnih predmetih in na podrogjih, kjer se
polimerni materiali uporabljajo.

Analysis Ability to apply knowledge about
material properties at familiar courses and/or
when a polymer material selection is needed.

Prenosljive spretnosti

Razvita sposobnost kriticnega razmisljanja in
logicnega sklepanja. Sposobnost Studija domace in
tuje literature.

Skill-transference Ability

Ability of critical thinking and deduction; Ability
of studying relevant literature from the field of
polymer materials.

Metode poucevanja in u¢enja:

Learning and Teaching Methods:

Predavanja, seminariji, laboratorijske vaje

Lectures, seminars, laboratory practice.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Opravljene vaje so pogoj za pristop k izpitu.

Porocila in zagovor laboratorijskih vaj.

Pisni izpit.

30

70

Laboratory practice is a prerequisite to
exam attendance

Written reports and oral laboratory
practice defence.

Written exam.

Reference nosilca / Lecturer's references:

- KAJTNA, Jernej, SEBENIK, Urska, KRAINC, Matjaz. Synthesis and dynamic mechanical analysis of
nanocomposite UV crosslinkable 100% solid acrylic pressure sensitive adhesives. International journal
of adhesion and adhesives, ISSN 0143-7496. [Print ed.], 2014, vol. 49, no. 1, str. 18-25. [COBISS.SI-ID

1663791]

- KRAJNC, Matja?, KARGER-KOCSIS, Jézsef, SEBENIK, Urska. Grafting of maleic anhydride onto an
ethylene-propylene-diene terpolymer and concurrent organoclay nanocomposite preparation in




solution and melt. Journal of applied polymer science, ISSN 0021-8995, 2013, vol. 127, no. 2, str. 950-
958. [COBISS.SI-ID 35973125]

- MOHORIC, Ines, SEBENIK, Urska. Anionic ring-opening polymerization of
octamethylcyclotetrasiloxane in emulsion above critical micelle concentration. Polymer, ISSN 0032-
3861. [Print ed.], 2011, vol. 52, no. 5, str. 1234-1240. [COBISS.SI-ID 34739717]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: PRAKTICNO USPOSABLIANJE
Course Title: PRACTICAL TRAINING

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3d 6t

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

| PRUSP

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvgeo.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija

Work
] / |/ | w0 [ 7/ [ s

Nosilec predmeta / Lecturer:

doc. dr. Andreja Zupancic Valant /
Dr. Andreja Zupancic Valant, Assistant Professor

Jeziki / Languages:

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

Predavanja / Lectures: |/

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Pri praksi se Studenti seznanijo z zahtevnostjo in
kompleksnostjo vodenja industrijskih procesov.
Spoznajo, da je za uspesno in varno delo v industriji
osnovni pogoj natancno poznavanje vseh faz
procesa in podrobna kemijska analiza in druga
karakterizacija surovin, intermediatov, procesnih
tokov in kon¢nih produktov, kot tudi celovita analiza
njegovega delovanja. Uspesnost procesa je
pogojena z mnogo dejavniki in za njegovo varno
obratovanje je potrebno tako optimalno delovanje
posameznih procesnih operacij kot tudi usklajeno
delovanje sistema kot celote.

During practical training student meets with
complexity of management of industrial
processes. Student recognizes that: accurate
knowledge of all stages of technological
process, detailed chemical analysis and other
characterization method of row materials,
intermediates and final products, process flows
and entire analysis of process operation is
essential for successful and safety industrial
work. Success of technological process depends
on many factors, among them optimal
operation of separate process stages and
adjustment of overall technological system are
most important.




Vsebina prakse se prilagaja konkretnemu mestu kjer
se opravlja. Podrocja na katerih Student lahko
opravlja prakso so:

- uvajanje v delo inZenirja kemijske tehnologije,

- spoznavanje s tehnoloskim procesom in
industrijsko proizvodnjo,

- sodelovanje pri raziskovalno razvojnih nalogah in
planiranju ter nacrtovanju izdelkov,

- nadzor proizvodnega procesa,

- vhodna in izhodna kontrola kvalitete surovin in
produktov,

- instrumentalna analitika v raziskovalnem in
kontrolnem laboratoriju,

- aktivnosti v zvezi z varovanjem okolja in
zagotavljanjem varnosti,

- vzdrZevanje aparatov, merilnih in regulacijskih
sistemov.

Content of practical training depends on
specific working environment. Fields where
student can perform practical training are:

- Introducing to work of chemical engineer

- Collaboration in technological process and
industrial production

- Collaboration in research projects, planning
and design of final products

- Supervision of technological process

- Instrumental analysis in research and control
labs

- Activities for environment protections and to
ensure working safety

- Apparatus, measuring and system
maintenance

Temeljna literatura in viri / Readings:

Nabor literature bo Student dobil na mestu opravljanja prakse oziroma jo lahko dobi tudi v knjiznici UL

FKKT.

Cilji in kompetence:

Objectives and Competences:

Namen prakse je omogociti Studentom preverjanje
posredovanih teoreti¢nih znanj v okolju v katerem
bodo delovali po zakljucku Studija ter jih nadgradili
z znaniji, ki so znacilna za industrijsko tehnolosko
okolje in jih ni mozno dobiti na Soli. Praksa poteka v
povezavi Student — mentor v podjetju ali instituciji —
mentor na fakulteti.

Prakti¢no usposabljanje uvajanja Studente v
prakti¢no delo in s tem spoznavanje strokovne
narave dela ter aktualnih problematik v
laboratoriju, industrijski proizvodnji in drugod.

Goal of practical training is to give opportunity
that student verifies his/her theoretical
knowledge, which was gained during study,
under working conditions where student may
operate after finishing study. Furthermore, to
upgrade his/her theoretical knowledge with
proficiency, specific for industrial technological
practice, which he/her cannot learn during
education. Practical training is supervised by
industrial mentor (from establishment) and
mentor at University.

Practical training introduces student to practical
work, technical work profession and actual
problems in industrial productions and in
laboratory.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student se pri opravljanju prakti¢nega dela
usposobi za povezovanje teoreticnih in prakti¢nih
znanj, ki jih je pridobil pri razlicnih predmetih med
Studijem z dejanskimi pogoji v praksi, tj. analiznih
laboratorijih in laboratorijih za kontrolo kvalitete,
industrijskih obratih. Student spozna naéin

Knowledge and Comprehension

Knowledge and Comprehension

By realization of practical training student
knows how to connect theoretical knowledge,
which was gained during education at
University and practical experience present in
various industrial fields (laboratories for




reSevanja posameznega problema, se seznani s
tehnolosko-tehni¢nimi parametri, se nauci
strokovne komunikacije z drugim ¢lani tima.

analysis, research and quality control, industrial
plants). Student finds a way to solve specific
problems, learns about technological process
parameters, and understands professional
communication in team.

Uporaba
Prakti¢no usposabljane razvija pri Studentu:

sposobnost prenosa teoreti¢nih znanj na reSevanje
konkretnih problemov, predstavi sodoben pristop k
reSevanju inZenirskih problemov, razvija sposobnost
za vkljucevanje v skupinsko delo, sposobnost
komuniciranja s sodelavci in strokovnjaki drugih
disciplin, kar mu omogoca sodelovanje pri
multidisciplinarnih projektih in mu razvija
profesionalno eti¢no in okoljsko odgovornost.

Application
Practical training develops student’s skill:

capability to transfer theoretical knowledge on
solving concrete problems, student gains
contemporary approach to solving engineering
problems, student develops the ability to
integrate in working team, student gains ability
to communicate with fellow workers and
experts from other disciplines, which enables to
collaborate on multidisciplinary projects and
develops ethical and environmental
responsibility.

Refleksija
Student je sposoben kriti¢no analizirati in primerijati

razli€ne pristope pri reSevanju problemov tako na
laboratorijskem kot tudi industrijskem nivoju.

Analysis
Student is able to compare and critical

examines different approaches for solving
problems on level of laboratory as well as those
at industrial plant.

Prenosljive spretnosti

Usposabljanje v konkretnem delovnem okolju mu
razvija sposobnost za analiti¢cno naravoslovno
tehni¢no vrednotenje dogajanj v praksi.

Skill-transference Ability

Practical training in a certain working
environment develops student’s capability of
science and technical evaluation of
developments in practice.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Praksa poteka v izbranem podjetju oziroma drugi
inStituciji s katerim je vnaprej podpisana tripartitna
pogodba, ki doloc¢a pogoje usposabljanja. V podjetju
vodi delo Studenta, ki mora imeti najman;j 7.
stopnjo izobrazbe kemijske ali sorodne smeri.

Practical training takes place in a selected
company or institution with which it is signed a
tripartite treaty which determines the
conditions of training. The company manages
the work of a student by mentor, who must
have at least 7. education level of the chemical
or similar direction.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Student odda dnevnik in sumarno porocilo o
praksi. Potrdilo o opravljenem prakticnem
usposabljanju z oceno delovnega mentorja v
podjetju in fakultetnega mentorja je osnova
za oblikovanje ocene.

Ocenjevalna lestvica: opravljeno -
neopravljeno

Student submits diary and summary
report on practical training. The student
obtains a certificate of completion
practical training with an assessment of
the work of the mentor in the company
and assessment of the mentor at
Faculty. Grading scale: Done — Failure

Reference nosilca / Lecturer's references:




- SUSTERSIC, Ema, TUSAR, Marjan, ZUPANCIC-VALANT, Andreja. Rheological and mechanical
characterization of waste PMMA/ATH modified bitumen. V: 25th Anniversary Session for ACl 228.
BOYD, Andrew J. (ur.). Building on the past for the future of NDT of concrete, (Construction & building
materials, ISSN 0950-0618, Vol. 38 (Jan. 2013)). Guildford: Butterworth Scientific, 2013, vol. 38, str.
119-125

- ZUPANCIC-VALANT, Andreja, ZIBERNA, Lovro, PAPAHARILAOU, Yannis, ANAYIOTOS, Andreas,
GEORGIOU, Georgios C. The influence of temperature on rheological properties of blood mixtures with
different volume expanders : implications in numerical arterial hemodynamics simulations. Rheologica
acta, ISSN 0035-4511, 2011, vol. 50, no. 4, str. 389-402

- SEBENIK, Ur$ka, ZUPANCIC-VALANT, Andreja, KRAINC, Matjaz. Investigation of rubber-rubber blends
miscibility. Polymer engineering and science, ISSN 0032-3888, 2006, vol. 46, no. 11, str. 1649-165




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: PRAKTIKUM 1Z KEMIJE
Course Title: PRACTICAL COURSE IN CHEMISTRY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.in4.
PSP Chemical Technology, 1 Cycle / 2nd 3"and 4t

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

| KT114

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
30 | /| 120 LV | / | / | 150 || 10

Nosilec predmeta / Lecturer:

‘izr. prof. dr. Franci Kovac / Dr. Franci Kovac, Associate Professor

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Splosno.

-Varnost pri delu. Osebna zascitna oprema.
Varovanje sebe, delovnega prostora in okolja.
-Vodenje laboratorijskega dnevnika in pisanje
porocil.

-Iskanje informacij v literaturi in v bazah podatkov.
Metode in tehnike.

Vaje (eksperimenti) bodo izbrane na osnovi
karakteristi¢nih sinteznih metod. Vaje bodo
zajemale pripravo reagentov in kemikalij, sintezo in
izolacijo produktov, ter njihovo analitiko in
karakterizacijo. Studentje bodo izvajali:

-merjenje mase in prostornine

-uporaba kemikalij in priprava raztopin,

-topila v laboratoriju (¢iS¢enje, regeneracija,
brezvodna topila)

General.

- Safety at work. Personal protective
equipment. Personal, workspace and
environmental protection.

- Lab diary and reports writing.

- Literature and databases information search.
Methods and techniques.

Exercise selection (experiments) will be based
on the characteristic synthetic methods.
Exercises will include a preparation of reagents
and chemicals, synthesis and isolation of the
products, followed by their analysis and
characterization.

Students will implement:

- mass and volume measurements

- use of chemicals and preparation of solutions




-delo v inertni atmosferi,

-delo s plini (jeklenke)

-kristalizacija

-destilacija,

- sublimacija,

- ekstrakcija,

- kromatografske tehnike za karakterizacijo, izolacijo
in separacijo spojin

- karakterizacija organskih spojin s testnimi
reakcijami in z derivatizacijo

- dolocanije fizikalnih lastnosti snovi (talisCe, vrelisce
itd.)

- solvents in the laboratory (cleaning,
regeneration , anhydrous)

- work at inert atmosphere

- work with gases (cylinders)

-crystallization

- distillation

- sublimation

- extraction

- chromatographic techniques, isolation and
separation of the compounds

- characterization of organic compounds with
the test reactions and preparation of
corresponding derivate

- physical properties determination (melting
point, boiling point, etc.).

Temeljna literatura in viri / Readings:

- N. Gros, J. Cerar, F. Kova¢, B. Kozlevc¢ar: Praktikum iz kemije, Studijsko gradivo, UL FKKT.
- G. J. Shugar, R. A. Shugar, L. Bauman, R. Shugar Bauman: Chemical Technician's Ready Reference

Handbook. McGraw-Hill, 1981.

- L. M. Harwood, C. J. Moody: Experimental Organic Chemistry. Blackwell, 1989.

Cilji in kompetence:

Objectives and Competences:

Cilji predmeta:

Ucna enota se navezuje na predmete SploSna
kemija, Organska kemija . Student z
eksperimentalnim delom prakti¢no nadgradi
osnovno teoreti¢no znanje kemije in pridobi
osnovne vescine, ki so potrebne za
eksperimentalno delo v kemijskem laboratoriju.
Predmetno specificne kompetence:

-varno delo v laboratoriju

-priprava in izvedba preprostih in nekaterih srednje
zahtevnih eksperimentov

-izvajanje najpogostejsih laboratorijskih meritev,
temeljnih laboratorijskih operacij in postopkov
-izvajanje standardnih laboratorijskih tehnik za
izolacijo in Cis¢enje spojin

-poznavanje osnov karakterizacije spojin
-dostopanje in uporaba literaturnih virov in baz
podatkov

Objectives of the subject:

The course is related to the subjects of general
chemistry, organic chemistry. The basic
theoretical knowledge of chemistry is upgraded
and the basic skills are acquired by the practical
experimental work of a student, needed for the
experimental work in the chemistry laboratory.
Subject-specific competencies:

-safe work in laboratory

-preparation and implementation of simple and
some moderately complex experiments
-implementation of the most common
laboratory measurements of basic laboratory
operations and procedures

-the application of standard laboratory
techniques for the isolation and purification of
compounds

-knowledge of basics of compounds
characterization

-accessing and applying literature and
databases

Predvideni Studijski rezultati:

Intended Learning Outcomes:




Znanje in razumevanje

-varno delo v laboratoriju

- osnove merjenja in pravilno izvajanje temeljnih
laboratorijskih operacij in meritev

-priprava in izvedba pretvorb in eksperimentov

- lo€evanje, izolacija, €is€enje in karakterizacija
spojin

-pravilno nacrtovanje priprave reagentov in
raztopin, izbor ustreznih vrst kemikalij in pribora ter
izvedba postopka

-dostopanje do literaturnih virov in baz podatkov
ter njihova uporaba

Razumevanje:

-osnovni in srednje zahtevni eksperimentalni
postopki in pretvorbe v kemiji

-teoretske osnove postopkov za izolacijo, ¢is¢enje in
karakterizacijo spojin.

-osnovna pravila varnega dela v laboratoriju

Knowledge and Comprehension

- laboratory safety

- fundamentals of measurements, measuring
techniques and basic laboratory operations in
accordance with good laboratory practice

- preparatory activities, transformations and
experiments

- separation, isolation, purification and
characterisation of substances

- preparation of solutions and reagents:
planning, selecting chemicals of appropriate
grade, choice of equipment, procedures

- accessing to the information sources and data
bases and their use

Understanding

- basic experimental procedures and
transformations in chemistry

- understanding the fundamentals of
procedures of isolation, purification and
characterisation of substances at the basic and
intermediate level

- performance in in accordance with safety
precautions

Uporaba
Osnovno prakti¢no znanje kemije z razumevanjem

povezav med kemijskimi podrodji je temeljno
znanje, ki se uporablja v nadaljnjem Studiju kemije
in kemijske tehnologije hkrati pa je nujno potrebno
vsakemu kemiku/tehnologu pri njegovem
kasnejsem delu v praksi.

Application
Fundamental chemical skills and understanding

of the connections and relations between
different chemical disciplines support study of
prospect chemical and technological modules
and are essential in professional practice.

Refleksija
Student bo na osnovi pridobljenega znanja

sposoben izvesti preproste in srednje zahtevne
meritve, eksperimente in pretvorbe v kemiji. S tem
je sposoben preveriti hipoteze v praksi oziroma
kriticno ovrednotiti rezultate eksperimenta glede na
skladnost s teoreti¢nimi naceli. Student je
seznanjen z dostopom do literaturnih virov in baz
podatkov.

Student bo pridobil obéutek za optimalno izvedbo
osnovnih laboratorijskih postopkov.

Student bo pridobil kriti¢en odnos do priprave
raztopin in se zavedal omejitev pri odmerjanju
mase in prostornine ter razlik v razredih kemikalij v
laboratoriju.

Analysis
Student develops ability of performing

measurements, experiments and
transformations in chemistry at the basic and
intermediate level.

Student acquires skills for checking hypotheses
experimentally and evaluating the conformity of
the outcomes and results of experiments with
theoretical expectations. Student is capable of
using sources of information.

Student develops sensitivity for adequate
performance of laboratory operations.

Student will be aware of the safety precautions
for handling gasses. Student will develop
critical attitude towards preparation of
solutions and will be aware of the limitations in
measuring mass and volume. Student will be




aware of the distinctions between chemicals of
different grades in a laboratory.

Prenosljive spretnosti

- Merjenje mase in prostornine, priprava raztopin,
-Pravilno izvajanje temeljnih laboratorijskih operacij
-Dostopanje do literaturnih virov

-Zbiranje, merjenje, analiza, razlaga in kriti¢no
vrednotenje podatkov

-Identifikacija in reSevanje problemov in izzivov.
-Porocanije.

-Kriti¢na analiza, sinteza.

Skill-transference Ability

- Measurement of mass and volume and
preparation of solutions.

- Performance of laboratory operations in
accordance with good laboratory practice.

- Ability of using information sources.

- Ability of finding information, obtaining data
by measurements, analysing, evaluating and
interpreting data.

- Ability of recognising and defining problems
and challenges.

- Reporting.

- Critical analysis and synthesis of information.

Metode poucevanja in u¢enja:

Learning and Teaching Methods:

Predavanja, laboratorijske vaje.

Lectures, laboratory exercises.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Po vsakem semestru delni pisni izpit. Partial written examination after each
Koncna enotna ocena je sestavljena iz 1/3 semester.

ocene iz delnega izpita po zimskem
semestru in 2/3 ocene izpita po letnem
semestru.

10 ( 92% in vec; odlicno), 9 (284% - <92%;
prav dobro), 8 (276% -<84%; prav dobro), 7
(268% - <76%; dobro), 6 (260% - <68%;
zadostno), 5-1 (nezadostno).

Final joint grade consists 1/3 due to the
winter semester exam and 2/3 due to
the summer semester exam.

10 (92% and more; excellent), 9 (= 84% -
<92% very good), 8 (> 76% - <84% very
good) 7 (= 68% - <76% good) , 6 (> 60% -
<68%; sufficient), 5-1 (insufficient).

Reference nosilca / Lecturer's references:

- CAVAR, Sanja, KOVAC, Franci, MAKSIMOVIC, Milka. Evaluation of the antioxidant activity of a series
of 4-methylcoumarins using different testing methods. Food Chem., 2012, 133, 930-937, doi:
10.1016/j.foodchem.2012.02.006. [COBISS.SI-ID 35828229]

- BAUMSTARK, Alfons L., KOVAC, Franci, VASQUEZ, Pedro C. Oxidation of acetals by dimethyldioxirane.
Heterocycl. Commun., 2002, 8, 9-12, [COBISS.SI-ID 25119237]

- PLESNICAR, Bozo, CERKOVNIK, Janez, KOLLER, Joze, KOVAC, Franci. Chemistry of hydrotrioxides.
Preparation, characterization, and reactivity of dimethyphenylsilyl hydrotrioxides. Hydrogen trioxide
(HOOOH), a reactive intermediate in their thermal decomposition?. J. Am. Chem. Soc., 1991, 113,

4946-4953, graf. prikazi. [COBISS.SI-ID 19565573]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: PRAKTIKUM IZ MATERIALOV
Course Title: PRACTICAL COURSE IN MATERIALS CHARACTERISATION

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3d 6t

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|izbirni strokovni / Elective Professional |

[KTSI34

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
| / | 25 | 50 LV | / | / |75 | 5 |

Nosilec predmeta / Lecturer: ‘doc. dr. Klementina Zupan / Dr. Klementina Zupan, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

I.del: primeri racunskih problemov s podrocja
materialov

Mehanske lastnosti, elektri¢ne lastnosti, termicne
lastnosti, magnetne lastnosti

Gostota in poroznost

Kemijske vezi, koordinacija

Geometrija kristalov, smeri, ravnine, prostor,
nekatere osnovne strukture, polimorfizem
Tockasti defekti, difuzija v trdnem, teoreti¢na
zlomna trdnost, Schmidov zakon, Griffithova teorija
Fazni diagrami (binarni, ternarni)

fazni diagrami v povezavi z mikrostrukturo,

Trdne raztopine, nestehiometri¢ne spojine
Korozija, kinetika korozije

Part I: Computational problems solving in the
field of materials

Mechanical, electrical, thermal, magnetic
properties

Density and porosity.

Chemical bonding, coordination crystal
geometry, crystallographic directions, planes
and some basic structures, polymorphism -
Point defects, diffusion in the solid, theoretical
strength, Schmid’s Law, Griffith theory

Phase diagrams (binary, ternary)

phase diagrams in relation with the
microstructure.

Solid solution, a non-stoichiometric compound
Corrosion, corrosion kinetics.




Il.del: prakti¢ne vaje iz karakterizacije materialov
Mikrostruktura materialov z opticno, elektronsko
mikroskopijo, mikroskopija na atomsko silo (AFM).
Kvantitativna analiza mikrostrukture.

Rentgenska praskovna analiza: tehnika z Guinierjevo
kamero ter identifikacija vzorca po Hanawaltovi
metodi in metoda rentgenske praskovne difrakcije
ter identifikacija z uporabo ustreznih
identifikacijskih programov. Doloc¢anje velikosti
kristalitov.

Mehanske lastnosti: Mehanski preizkus, doloitev
deformacije in sile potrebne za zlom preizkusanega
materiala, izra€un Onat, Ozlomna tehni¢na, Ozlomna realna,
kontrakcija in E-modul. Dolocanje trdote materialov.
Elektricne lastnosti: Merjenje odvisnosti upornosti
od temperature. Merjenje kapacitivnosti in
dielektri¢nih izgub plos¢atega kondenzatorja.
Dolocanje varistorskih lastnosti koeficient
nelinearnosti in prebojno napetost. Impedancna
spektroskopija: karakterizacija elektri¢nih lastnosti
materialov (dielektri¢ne konstante in specificne
upornosti).

Termicna analiza: TG in DSC analiza razli¢nih
materialov. Vrednotenje rezultatov, dolo¢anje
vsebnosti posameznih komponent v vzorcu.
Doloc¢anje parametrov sintranja s segrevalno
mikroskopijo.

Gostota, poroznost in specificna povrsina:
Piknometri¢na dolocitev gostote in poroznosti
materialov,, doloc¢anje specifi¢ne povrsine z
adsorbcijo plinov (BET).

Metode klasi¢ne kemijske in instrumentalne analize
materialov (IR, UV, NMR, MS)

Part Il: practical course in materials
characterization

Optical, electron and atomic force microscopy
(AFM) analysis of microstructure, quantitative
microstructures analysis.

X-ray powder diffraction: technique using
Guinier camera and identification of the sample
by Hanawalt and by identification programs.
Determination of crystallite size.

Mechanical properties: Mechanical testing,
determination force versus deformation,
calculation of tensile strength, rupture strength,
contraction and elastic moduli. Materials
hardness determination.

Electrical properties: electrical resistance
versus temperature. Measuring capacitance and
dielectric losses of the flat capacitor. Varistor
characteristics, nonlinearity coefficient and
breakdown voltage. Impedance spectroscopy:
characterization of materials (dielectric
constant and resistivity).

Thermal analysis: DSC and TG analysis of
different materials, determination of
components contents.

Defining parameters of sintering by a heating
microscopy. Density, porosity and specific
surface area. Picnometric determination of
density and porosity of materials.
D3etermination of the specific surface area by
gas adsorption (BET).

Classical methods of chemical and instrumental
analysis of materials (IR, UV, NMR, MS).

Temeljna literatura in viri / Readings:

- Zhangs., Li L., Kumar A, Materials Characterization Cechniques, CRC Press, London, 2009
- D. Brandon, W.D. Kaplan, Microstructural Characterization of Materials, 2nd.ed., John Wiley& Sons,

2008

- Kaufman E. N., Characterization of Materials 1&2, A John Wiley and Sons Publication, New Jersey,

2003, 1392 strani. (10 %)

- Sibilia J. P., A Guide to Materials Characterisation and Chemical Analysis, Wiley-VCH, New York, 1996,

388 strani. (30 %)

- Pejovnik, S., Zupan, K., Kolar, D-, Ceh, M., Mali¢, B., Zbirka nalog iz predmeta Gradiva v kemijski
tehniki. [Ljubljana: Fakulteta za kemijo in kemijsko tehnologijo], 1999/2000, 28 strani.

Cilji in kompetence:

Objectives and Competences:




Namen predmeta je, da v prvem delu Studentje
pridobijo znanja za raCunsko obravnavo problemov
s podrocja materialov, v smislu razumevanja
njihove zgradbe v povezavi z lastnostmi
(mehanskimi, termi¢nimi elektri¢nimi..) na mikro in
makro nivoju. V drugem delu pa z laboratorijskim
prakticnim delom pridobijo znanja o metodah
karakterizacije materialov. Rezultate prakti¢nih
meritev obdelajo in obrazlozijo v skladu s
teoreti¢nimi napovedmi. Znanje naj omogoci
razumevanje in dialog inZenirja s strokovnjaki
drugih profilov v praksi in sodobni interdisciplinarni
pristop k resevanju nalog.

The purpose of this course is that in the first
part, students acquire skills for computational
problem solving in the field of materials. in
terms of understanding their structure in
relation with properties (mechanical, thermal,
electrical ...) at the micro and macro level. The
goal of the second part of the laboratory
practical work is to gain knowledge about the
methods of characterization of materials. The
students learn to process and explain results of
practical measurement in accordance with
theoretical predictions. They learn to
communicate with experts from other fields in
practice and contemporary interdisciplinary
approach to problem solving.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Studentje spoznajo soodvisnost med zgradbo in
lastnostmi materialov. V te¢aju bomo podali znanja
o metodah karakterizacije materialov ter jih
prakti¢no izvedli. Student pridobi prakti¢no zanje o
racunski obravnavi primerov s podrocja
razumevanja strukture in sprememb na mikro in
makro nivoju.

Knowledge and Comprehension

Students learn relationships between structure
and material properties. The course will cover
knowledge of characterization methods and
practical application. Students acquire
knowledge of computational problem solving of
cases regarding structure and changes at the
macro and micro level.

Uporaba
Pridobljena znanja je sposoben uporabljati za

samostojno, logicno in kritiéno razmisljanje o
lastnostih, nacrtovaniju, izbiri in uporabi razli¢nih
materialov.

Application

Knowledge is applied independently using
logical and critical thinking about
characteristics, planning, choice and use of
different materials.

Refleksija
Laboratorijske vaje in racunanje primerov so vezane

na vsebine premeta, ki obravnava materiale,
njihovo nacrtovanje, uporabo in njihov propad.
Zaradi svoji interdisciplinarnosti so vezane tudi na
osnovna znanja Fizike, Kemije (anorganske,
organske, fizikalne)

Analysis
Practical course and computation depends on

course curriculum addressing the development
of materials, use, decomposition. Due to
interdisciplinary properties of the course,
knowledge of Physics, Chemistry (inorganic,
organic, physical) is required.

Prenosljive spretnosti

Sposobnost uporabe principov vede o materialih pri
njihovi karakterizaciji in vrednotenju njihovih
lastnosti tako pri raziskovalnem kot razvojnem delu.

Skill-transference Ability

Ability to use principles of material science.
Ability to evaluate material characteristics in
research and development

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Racunski seminariji,
laboratorijske vaje,
individualna seminarska naloga.

-Computational seminars,
- practical course ,
-individual seminar work




Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

- pisni del iz raunskih nalog in prakti¢na

izvedba vaj pri katerih Student teoreti¢no

obdela temo, ki se nanasa na izbrano

metodo ali skupino metod karakterizacije v

obliki projektnega dela, ki se zakljuci s Final grade is calculated as follows:

porocilom Written exam: computation problems

- ocenjevalna lestvica v skladu s Statutom UL (50%) (Written part can be accomplished

in fakultetnimi pravili: 60 % dosezZek za by achieving a positive grade of one

pozitivno oceno (ocena 6-10), manj kot 50 % written colloquium at the end of

negativna ocena (od 1-5). semester), individual seminar work
(50%).

K konéni oceni prispeva pisni del iz raCunskih 50 %

nalog (50 %) in

porocilo o projektnem delu (50%) 50 %

Reference nosilca / Lecturer's references:

- Zupan, K., Marinsek M., Microstructure development of the Ni-GDC anode material for IT-SOFC =
Razvoj mikrostrukture Ni-GDC anodnega materiala za srednjetemperaturne SOFC. Materiali in
tehnologije, ISSN 1580-2949, sep.-okt. 2012, letn. 46, st. 5, str. 445-451. http://www.imt.si/Revija/.
[COBISS.SI-ID 942762]

- Zupan, K., Marinsek M., Marjan, Novosel B., Combustible precursor behaviour in the lanthanum
chromite formation process = Termic¢ne lastnosti reakcijskega gela za pripravo lantanovega kromita.
Materiali in tehnologije, ISSN 1580-2949, 2011, vol. 45, no. 5, str. 439-445. [COBISS.SI-ID 35456261]
- Skalar, T., Zupan, K., MarinSek M., Novosel B., Macek J., Microstructure evaluation of Ni-SDC
synthesized with an innovative method and Ni-SDC/SDC bi-layer construction. Journal of the European
Ceramic Society, ISSN 0955-2219. [Print ed.], 2014, vol. 34, no. 2, str. 347-354, ilustr.
http://www.sciencedirect.com/science/article/pii/50955221913003786, doi:
10.1016/j.jeurceramsoc.2013.08.020. [COBISS.SI-ID 1615151]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: PROCESI V INDUSTRIJSKI KEMUJI
Course Title: PROCESSES IN INDUSTRIAL CHEMISTRY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|obvezni / Mandatory

[KT118

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 30 | / | / | / |75 | s

Nosilec predmeta / Lecturer:

doc. dr. Barbara Novosel / dr. Barbara Novosel, Assistant Professor
izr. prof. dr. Urska Sebenik / dr. Ur§ka Sebenik, Associate Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |/

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Katalitski postopki: vloga in delovanje katalizatorja
v tehnoloSkem procesu, homogena in heterogena
kataliza, aktivnost in druge lastnosti katalizatorja,
katalizatorski strupi in deaktivacija katalizatorjev.
Razklop mineralnih surovin: razklop mineralov,
precipitacija in kristalizacija, prenasicenje, nukleacija
in vpliv na lastnosti produktov kristalizacije, rast in
zorenje kristalov. Primeri: industrija fosforja in
pigmentov.

Visokotemperaturni procesi: elektrotermicni in
drugi termicni procesi, peci, metalurski procesi.
Primeri: proizvodnja veziv, karbidov in Zeleza),
Industrijski elektrokemijski procesi: osnove
elektrokemijskih procesov, prenapetost, izkoristek
toka in energije, celi¢ni separatoriji in druge

Catalytic processes: Role and function of
catalyst in technological process; Homogeneous
and heterogeneous catalysis; Activity and other
properties of the catalyst; Catalyst deactivation
and catalyst poisons.

Decompositions of mineral raw materials:
Decompositions of minerals; Precipitation and
crystallization, supersaturation, nucleation and
impacts on crystalline product properties;
Growth and aging of the crystals; Examples of
phosphorus and pigments industry.

High temperature processes: Electrothermal
and other thermal processes; Furnaces;
Metallurgical processes; Examples: Production
of binders, carbides and iron).




znacilnosti elektrokemijskih reaktorjev, industrijska
elektroliza in galvanotehnika. Primeri: kloralkalna
elektroliza, proizvodnja aluminija.

Tehnicni plini: industrijski tehnic¢ni plini, osnove
kriotehnike, proizvodnja, shranjevanje in distribucija

plinov, kvalitetni razredi tehni¢nih plinov, varno delo

s tehni¢nimi plini.

Predelava fosilnih snovi: katalitski in nekatalitski
procesi, reakcijski mehanizmi, proizvodi in ¢isS¢enje
proizvodov; kemikalije iz sinteznega plina;
tehnologija reakcij v plinastem stanju.
Polimerizacijski procesi: reakcijski mehanizmi;
primeri tehnologij.

Optimizacija proizvodnih procesov: Primer
optimizirane proizvodnje sladkorja.

Kvantitativna obravnava enostavnih reakcijskih in
separacijskih procesov: totalna in komponentna
integralna snovna bilanca za kontrolni volumen,
totalna in komponentna diferencialna snovna
bilanca za kontrolni volumen; racunski primeri.

Industrial electrochemical processes:
Fundamentals of electrochemical processes;
Over voltage, current, and energy efficiency;
Cell separators and other characteristics of
electrochemical reactors; industrial electrolysis
and electroplating; Examples: chlor-alkali
electrolysis, aluminium production.

Industrial gases: Industrial technical gases;
principles of cryogenics; Production, storage
and distribution; Quality classes of industrial
gases; safety at work with technical gases.
Processing of fossil raw materials: Catalytic and
noncatalytic processes; Reaction mechanisms;
Products and their purification; Chemicals from
the synthesis gas; Technology of reactions in a
gaseous phase.

Polymerization processes: Reaction
mechanisms; Examples of polymer technology.
Optimization of production processes: Sugar
production example.

Quantitative description of simple reaction
and separation processes: Total and
component integral material balance for control
volume; Total and component differential

material balance for control volume; problems.

Temeljna literatura in viri / Readings:

- J. A. Moulijn, M. Makkee, A. van Diepen, Chemical Process Technology, Wiley, Chicester, 2001, 420

str. (40 %).

- R. M. Felder, R. W. Rousseau, Elementary principles of chemical processes, 3. izdaja, John Wiley and

Sons, New York, 2000, 606 str. (40 %)
Dopolnilna literatura:

- Austin: Shreeves Chemical Process Industries, 6. izdaja, Mc Graw-Hill, New York, 1995, 830 str. (20 %).

Cilji in kompetence:

Objectives and Competences:

Slusatelji se v okviru predavanj in seminarja
seznanijo z razlicnimi nivoji in osnovnimi
znacilnostmi kemijske industrijske proizvodnje, z
osnovami kemijskih industrijskih procesov ter
njihovimi infrastrukturnimi pogoji, moznostmi za
uspesno in varno vodenje procesov.

Students become familiar with: different levels
and basic characteristics of industrial chemical
production, fundamentals of chemical industrial
processes and their infrastructure
requirements, possibilities for successful and
safe processes management.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje
Studentje se naucijo analizirati industrijske procese.
Spoznajo osnovne znacilnosti industrijskih procesov

Knowledge and Comprehension
Students learn how to analyze industrial
processes, about basic features of industrial




in potrebne pogoje za sodobno industrijsko
proizvodnjo.

processes and necessary conditions for modern
industrial production.

Uporaba
Pri analizi postavitve procesov, njihovega delovanja

in problemov, ki se pojavljajo v industrijskih
procesih.

Application
In analyses of process setup, process operation,

and problem solving in industrial processes.

Refleksija
Razvija sposobnost ovrednotenja in analize

kompleksnih sistemov kakrsni so v kemijski in
procesnih industrijah vendar lahko pridobljena
znanja uporabi tudi Sirse.

Analysis
Students develop the ability of evaluation and

analysis of complex systems occurring in
chemical and process industries. The acquired
knowledge is widely applicable.

Prenosljive spretnosti

Teoreticne principe dodatno spoznava pri njihovi
implementaciji v industrijsko merilo in prakso ter
kritino vrednoti skladnost med teoreti¢nimi naceli
in prakti¢nim ravnanjem.

Skill-transference Ability

Students recognise theoretical principles in
industrial scale implementations. They are able
of critical evaluation and comparison between
theoretical principles and practice.

Metode poucevanja in u¢enja:

Learning and Teaching Methods:

‘Predavanja in seminar

| \ Lectures and seminar

Delez (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Pisni in ustni izpit.

Moznost opravljanje pisnega izpita s
kolokviji.

Izpit je sestavljen iz loCenega preverjanja
posameznih vsebin.

Written and oral exam.

Written exam may be accomplished by
written tests.

The exam is consisted of partial
assessments of the contents.

Reference nosilca / Lecturer's references:

str. 4423-4428. [COBISS.SI-ID 35309317]

[COBISS.SI-ID 125977600]

- MOHORIC, Ines, SEBENIK, Urska. Semibatch anionic ring-opening polymerization of
octamethylcyclotetrasiloxane in emulsion. Polymer, ISSN 0032-3861. [Print ed.], 2011, vol. 52, no. 20,

- SEBENIK, Urska, GOLOB, Janvit, KRAINC, Matjaz. Comparison of properties of acrylic-polyurethane
hybrid emulsions prepared by batch and semibatch processes with monomer emulsion feed. Polymer
international, ISSN 0959-8103, 2003, vol. 52, no. 5, str. 740-748. [COBISS.SI-ID 24954117]

- RUCIGA, Ales, ALIC, Branko, KRAINC, Matjaz, SEBENIK, Urska. Investigation of cure kinetics in a
system with reactant evaporation : epoxidized soybean oil and maleic anhydride case study. European
Polymer Journal, ISSN 0014-3057. [Print ed.], 2014, vol. 52, no. 1, str. 105-116. [COBISS.SI-ID 1667887]

- NOVOSEL, Barbara, MARINSEK, Marjan. Raéunska obravnava kemijskih procesov : zbirka nalog. V
Ljubljani: Fakulteta za kemijo in kemijsko tehnologijo, 2003. 132 str., ilustr. ISBN 961-6286-56-0.

- TRATAR-PIRC, Elizabeta, NOVOSEL, Barbara, BUKOVEC, Peter. Comparison of GC and OxiTop analysis
of biogas composition produced by anaerobic digestion of glucose in cyanide inhibited systems. Acta




chimica slovenica, ISSN 1318-0207. [Tiskana izd.], 2012, vol. 59, no. 2, str. 398-404. http://acta.chem-
soc.si/59/59-2-398.pdf. [COBISS.SI-ID 36027653]

- RAZPOTNIK, Tanja, MARINSEK, Marjan, NOVOSEL, Barbara, ZUPAN, Klementina, FRANCETIC, Vojmir,
MACEK, Jadran. A polymer complex solution process for the synthesis and characterization of Ni-YSZ
cermet material. Ceramics international, ISSN 0272-8842. [Print ed.], 2008, vol. 34, no. 7, str. 1741-
1746, graf. prikazi. http://www.sciencedirect. com/science? _ob=MImg& _ imagekey=B6TWH-4PCPFP1-
2-H& cdi=5563&_ user=47695728& _orig=search&_coverDate=08%2F09%2F2007&
_sk=999999999&view=c&wchp=dG LbVIz-zSkzk&md5=ea2f6f4a85d437a330b41f610d
f28d2d&ie=/sdarticle.pdf, doi: doi:10.1016/j.ceramint.2007.05.006. [COBISS.SI-ID 29394949]

- NOVOSEL, Barbara, AVSEC, Mihael, MACEK, Jadran. The interaction of SOFC anode materials with
carbon monoxide = Reakcije med anodnimi materiali SOFC in ogljikovim monoksidom. Materiali in
tehnologije, ISSN 1580-2949, 2008, vol. 42, no. 2, str. 51-57. [COBISS.SI-ID 674730]

- PODMILISAK, Benjamin, MCGUINESS, Paul J., ZUZEK ROZMAN, Kristina, NOVOSEL, Barbara,
PEJOVNIK, Stane, KOBE, Spomenka. The effects of nitriding on the magnetic properties of Sm-Fe- and
Sm-Fe-Ta-based materials. Journal of alloys and compounds, ISSN 0925-8388. [Print ed.], 2007, vol.
433, str. 256-260. [COBISS.SI-ID 20638759]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: SINTEZNE METODE V ANORGANSKI KEMUJI
Course Title: METHODS OF SYNTHESIS IN INORGANIC CHEMISTRY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|izbirni strokovni / Elective Professional

[KTSI2

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
| / | 15 | 60 LV | / | / |75 | 5 |
Nosilec predmeta / Lecturer: \doc. dr. Andrej Pevec / Dr. Andrej Pevec, Assistant Professor \

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Vsebina seminarjev in vaj: Studenti bodo pri
predmetu sintetizirali anorganske snovi z razlicnimi
zahtevnejSimi sinteznimi tehnikami in dobljene
snovi preiskali.

Pripravili bodo nekatere kovinske acetilacetonate,
fluoridooksovanadate(lV), sintetizirali kalikev
tris(oksalato)ferat(lll) trihidrat,
heksaaminkobaltov(lll) klorid in silikon. Spoznali se
bodo tudi s pripravo TiO2 po sél-gel metodi. Z
reakcijo v trdnem stanju bodo pripravili
superprevodne spojine. Pri pripravi spojine
bakrovega klorida z dimetoksietanom pa se bodo
naucili dela z inertno atmosfero in vakuumom. Kot
primer uporabe UV-Vis spektroskopije za
dolocevanje kemijske kinetike bo namenjena vaja
Hitrost reakcije med Cr(Ill) in EDTA. Spojine, ki jih

Seminars and exercises: The students
synthesize inorganic compounds with various
advanced synthetic techniques, and
characterize the products. They prepare some
metal acetylacetonates,
fluoridooxovanadates(1V), potassium
tris(oxalato)ferrate(lll) trihydrate,
hexamincobalt(lll) chloride and silicone. They
also learn about the preparation of TiO2 by sol -
gel method. They prepare superconducting
compounds by the reaction in the solid state. In
the preparation of the complex copper chloride
with dimethoxyethane they learn how to work
with an inert atmosphere and a vacuum. The
reaction between Cr(lll) and EDTA is
investigated by the use of UV - Vis spectroscopy




bodo Studentje pripravljali bodo karakterizirali z
razpoloZljivimi metodami, kot so IR spektroskopija,
UV-Vis spektroskopija, magnetne meritve, termi¢na
analiza, rentgenska praskovna analiza. Rezultate
bodo zbrali in ovrednotili v porocilu. V projekte
bomo kasneje zajeli nove snovi, ki jih uporablja pri
tekocem raziskovalnem delu nosilec predmeta ali
njegovi sodelavci. Pri seminarju bodo Studenti dobili
primerno teoretsko osnovo in navodila za vaje.

for the determination of the chemical kinetics.
The compounds prepared by the students are
characterized using the available methods, such
as IR spectroscopy, UV - Vis spectroscopy,
magnetic measurements, thermal analysis and
X-ray powder analysis. The results are collected
and evaluated in the report. The new
compounds will be included in the project,
especially those used by lecturer or his
coworkers in the current research work. During
the seminar, students get adequate theoretical
basis and guidelines for practice.

Temeljna literatura in viri / Readings:

- S. Petricek, F. Perdih in A. Demsar, Vaje iz anorganske kemije, Zalozba FKKT UL, Ljubljana, 2012, strani

75-1109.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je studentom omogociti poglobitev
znanja metod sintez in preiskav anorganskih spojin
kot nadgraditev predmeta Anorganska kemija Il.
Specifi¢no, Studenti pri projektno zasnovanemu
predmetu spoznajo pristop k projektu od iskanja
podatkov po bazah, preko laboratorijske sinteze in
preiskav produktov do ovrednotenja in predstavitve
rezultatov.

The aim of this course for students is to
improve knowledge about synthetic methods
and characterization of inorganic compounds to
upgrade course Inorganic Chemistry Il. In
project-based approach of this course students
learn more about search data bases, laboratory
synthesis techniques, characterization of the
products and evaluation and presentation of
results.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Predmet predstavlja poglobitev znanja predmeta
Anorganska kemija Il z zahtevnejSimi
laboratorijskimi tehnikami in daje Studentu celovit
pogled na reSevanje kemijskega problema.

Knowledge and Comprehension

This course represents an advanced knowledge
of the course Inorganic Chemistry Il with
advanced laboratory techniques and gives
students a comprehensive view of solving
chemical problems.

Uporaba
Student spozna zahtevnej$e metode sinteze spojin

in dolocitve njihovih lastnosti. Dobi obCutek za
samostojno organizacijo in izvedbo dela v
laboratoriju. Rezultate svojega dela je sposoben
predstaviti in razloZziti.

Application
Students learn advanced methods of

synthesizing compounds and determining their
properties. They get a sense of self-organizing
and carrying out work in the laboratory. Results
of their work are able to present and explain.

Refleksija
S spoznavanjem zahtevnejSega eksperimentalnega

dela Studenti spoznajo, da imajo zahtevni teoretski
principi svojo prakti¢no uporabo.

Analysis
By learning of advanced experimental work the

students find that complex theoretical
principles have their practical application.

Prenosljive spretnosti
Laboratorijske vescine, izkusnje in prijemi pri

Skill-transference Ability
Laboratory skills, experience and approaches to




nacrtovanje sintez so pomembni pri drugih design synthesis are important in other
kemijskih predmetih in pri osebnemu strokovnemu | |chemistry courses and personal professional

razvoju. development.
Metode poucevanja in ucenja: Learning and Teaching Methods:
Predmet se izvaja v obliki seminarjev in The course takes the form of seminars and
laboratorijskih vaj. laboratory exercises.
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Pisni izpit po uspesno opravljenem 100 % Written exam after successful
prakticnem delu. completion of practical work.

Reference nosilca / Lecturer's references:

- Andrej Pevec: Syntheses and Solid-State and Solution Structures of [Ba{(CsMes),Ti2F7}2(hmpa)] and
[BasTi5F3o|z(C5Mes)s(hmpa)e][|3]2, Inorg. Chem. 2004, 43, 1250-1256.

- Andrej Pevec, Alojz Demsar, Jiri Pinkas, Merek Necas: Synthesis, spectroscopic and X-ray
characterization of new molecular organotitanium(lV) phosphonate, Inorganic Chemistry
Communications 2008, 11, 5-7.

- Andrej Pevec, Alojz Demsar: The variations in hydrogen bonding in hexafluorosilicate salts of
protonated methyl substituted pyridines and tetramethylethylenediamine, Journal of Fluorine
Chemistry 2008, 129, 707-712.

- Andrej Pevec, Martina Tekavec, Alojz Demsar: Cation-anion interactions involving hydrogen bonds:
Syntheses and crystal structures study of hexafluorotitanate(lV) salts with pyridine and methyl
substituted pyridines, Polyhedron 2011, 30, 549-555.




| UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: SINTEZNE TEHNIKE V ORGANSKI KEMJI
Course Title: SYNTHETIC TECHNIQUES IN ORGANIC CHEMISTRY

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 4.
PSP Chemical Technology, 1 Cycle / 2nd 4th

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

lizbirni strokovni / Elective Professional

[KTSI6

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
15 | 15 | 45 LV | / | / I

Nosilec predmeta / Lecturer: ‘izr. prof. dr. Janez Cerkovnik / Dr. Janez Cerkovnik, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

1) Laboratorijske operacije

Uvod: varnost, uporaba in Ciscenje steklovine ter
aparatur v organskem laboratoriju, ravnanje z
odpadki in nevarnimi snovmi, laboratorijski dnevnik

in kemijska literatura.

2) Aparature in tehnike pri kemijskih reakcijah:
sestavljanje aparatur, uporaba inertne atmosfere,
merjenje in kontrola osnovnih reakcijskih
parametrov, dodajanje reagentov, koncentriranje,
izolacija produktov.

3) Tehnike pri sintezi in transformaciji na nekaterih
primerih:
- lzomerizacija adamantana

Laboratory operations

Introduction: safety, using and cleaning of
glassware and apparatus in organic chemistry
lab, disposal of waste and hazardous chemicals,
the laboratory notebook, and the chemical
literature.

Apparatus and techniques in chemical
reactions

Assembling the apparatus, use of an inert
atmosphere, measurement and control of basic
reaction parameters, addition of reagents,
concentration, and isolation of products.

Techniques in synthesis and transformations
using some examples




- Priprava cikloheksanola iz cikloheksena in
cikloheksanona

- Reakcije cikloheksanola (eliminacija, substitucija,
redukcija)

- Priprava halidov iz alkoholov (t-butil klorid iz t-butil
alkohola)

- Reakcije esterifikacije (salicilna kislina, glukoza)

- Adicija diklorokarbena na alkene z uporabo
katalizatorja faznega prenosa

- Grignardova reakcija: priprava alifatskih alkoholov
in trifenilmetanola iz benzofenona

- Priprava amidov

- Friedel-Craftsova reakcija

- Priprava in reakcije diazonijevih soli

- Diels-Alderjeva reakcija

- Wittigova reakcija

- Priprava luminola (kemoluminiscencna reakcija)

4) Tehnike in sinetze, ki vkljuCujejo zaporedje
reakcij (opravljanje v okviru seminarske naloge in
vaj)

-Tetrafenilciklopentadienon

- Pretvorba steroidov

- 1-bromo-3-kloro-5-jodobenzen

- Sulfanilamid

- Sinteza 2,4-dinitrofenilhidrazina;

- Pretvorba steroidov (holesteril acetat — efekt
tekocih kristalov);

- Iskanje spojin in sinteznih postopkov z uporabo
literaturnih virov in podatkovnih baz

5) Sodobne analizne tehnike v organski kemiji
Spoznavanje in uporaba sodobnih kromatografskih,
spektroskopskih (UV-Vis, IR, NMR) in masno-
spektrometri¢nih metod pri zasledovanju in kontroli
organskih reakcij ter karakterizaciji produktov.

Isomerisation of adamantine, preparation of
cyclohexanol from cyclohexene and
cyclohexanone (oxidation), reactions of
cyclohexanol (elimination, substitution,
reduction), preparation of halides from alcohols
(tert-butyl chloride from tert-butyl alcohol),
esterification (ethyl acetate), addition of
dichlorocarbene to alkene using phase transfer
catalyst, the Grignard reaction (preparation of
aliphatic alcohols and triphenylmethanol from
benzophenone), preparation of amides,
preparation and reactions of diazonium salts,
Diels-Alder reaction, Wittig reaction,
preparation of luminol (chemiluminescent
reaction).

Experiments that use a sequence of reactions
(individual work as seminars and synthesis from
the literature)

Tetraphenylcyclopentadienone, 1-bromo-3-
chloro-5-jodobenzene, 2,4-
dinitrophenylhydrazine, transformation of
steroids (holesteryl acetate — liquid crystals),
searching of compounds and synthetic methods
using literature and databases.

Modern analytical techniques in organic
chemistry

Understanding and application of modern
chromatographic, spectroscopic (UV-Vis, IR,
NMR) and mass-spectrometric methods in the
pursuit and control of organic reactions and
characterization of products.

Temeljna literatura in viri / Readings:

(1) A. Ault: Techniques and Experiments for Organic Chemistry, University Science Books (6th ed.), 1998.
(2) J. W. Lehman: Student Lab Companion: Laboratory Techniques for Organic Chemistry, Prentice Hall,

2008.

Cilji in kompetence:

Objectives and Competences:

Cilji predmeta:

Student nadgradi osnovno teoreti¢no znanje
organske kemije s spoznavanjem, razumevanjem in
izvajanjem nekaterih najznacilnejsih in najpogosteje

Objectives:

Build upon basic theoretical understanding of
organic chemistry with recognizing,
understanding, and performing of some most




uporabljanih sinteznih tehnik v organski kemiji ter
pridobi osnovne vescine, ki so pri tem potrebne.
Predmetno specificne kompetence:

-uporaba literaturnih virov in baz podatkov
-poznavanje sinteznih tehnik v organski kemiji
-priprava in izvedba nekaterih srednje zahtevnih
eksperimentov

- poznavanje sodobnih analiznih tehnik

frequent synthetic and analytic techniques in
organic chemistry, and gaining of some basic
manual skills.

Competences:

-ability to use literature sources and databases;
-familiarity with various synthetic techniques in
organic chemistry;

- ability to prepare and perform some
intermediate pretentious experiments;

- knowledge of modern analytical techniques.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Znanje:

- samostojno obvladovanje osnovnih laboratorijskih
operacij in tehnik;

- samostojno nacrtovanje, priprava in izvedba
enostavnejsih kemijskih pretvorb po pravilih
varnega dela v laboratoriju.

Razumevanje teoretskih osnov enostavnejsih
kemijskih pretvorb in samostojno odlo¢anje pri
uporabi ustreznih laboratorjskih tehnik.

Knowledge and Comprehension

Knowledge:

-self-mastery of basic laboratory operations and
techniques;

-independent planning, preparation and
execution of simple chemical transformations
under the rules of safe work in the laboratory.
Comprehension of the theoretical basis of
simple chemical transformations and
independent decision-making in the use of
appropriate laboratory techniques.

Uporaba

Student utrdi osnovo znaje, ki ga je pridobil pri
Praktikumu iz kemije ter ga nadgradi z tehnikami, ki
se najpogosteje uporabljajo ne samo pri izvajanju
pretvorb v sinteznih laboratorijih, temvec tudi v
drugih kemijskih laboratorijih.

Application
Students enhance their basic knowledge gained

in Practicum in organic chemistry and upgrade
the knowledge with the techniques that are
most commonly used, not only in the
implementation of transformations in synthetic
laboratories, but also in other chemical
laboratories.

Refleksija
Student bo na osnovi pridobljenega znanja pridobil

obcutek za samostojno nacrtovanje, pripravo in
izvedbo enostavnejsih in srednje zahtevnih
laboratorijskih operacij pri pretvorbah organskih
spojin. Ob tem bo razumel in se zavedal nevarnosti
ter tveganj uporabe posameznih tehnik pri
laboratorijskem delu.

Analysis
The student will gain, based on acquired

knowledge, the sense of self-planning,
preparation and execution of simple and
moderately complex laboratory operations in
the conversion of organic compounds. At the
same time, he/she will understand and be
aware of the dangers and risks of using specific
techniques in the laboratory work.

Prenosljive spretnosti

Pravilno izbiranje in izvajanje osnovnih
laboratorijskih operacij ter smiselna uporaba
primernih tehnik.

Rokovanje z obcutljivimi snovmi in delo v inertni
atmosferi.

Skill-transference Ability

Proper selection and application of basic
laboratory operations and meaningful use of
appropriate techniques.

Handling of sensitive materials and work in an
inert atmosphere.




Analiza, sinteza in poroc¢anje o delu in dobljenih Analysis, synthesis and reporting on the work

rezultatih. and the results obtained.

Metode poucevanja in ucenja: Learning and Teaching Methods:

Predavanja, seminarske in laboratorijske vaje Lectures, seminar and laboratory exercises
Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:

Opravljene vaje in seminar (priprava in Tutorials, seminar (preparation and

izvedba sinteze po literaturi) in pisni izpit. execution of the synthesis from the

literature) and written exam.
10 (odli¢no), 9 in 8 (prav dobro), 7 (dobro), 6 10 (excellent), 9 and 8 (very good) 7
(zadostno), 5-1 (nezadostno) (good) 6 (sufficient), 5-1 (inadequate)

Reference nosilca / Lecturer's references:

- CERKOVNIK, Janez, PLESNICAR, BoZo. Recent advances in the chemistry of hydrogen trioxide
(HOOOH). Chemical reviews, ISSN 0009-2665. [Print ed.], 2013, vol. 113, no. 10, str. 7930-7951,
ilustr.http://pubs.acs.org/doi/ipdf/10.1021/cr300512s, doi: 10.1021/cr300512s. [COBISS.SI-ID
1615407]

- TUTTLE, Tell, CERKOVNIK, Janez, KOLLER, Joze, PLESNICAR, BoZo. The search for protonated
dihydrogen trioxide (HOOOH) : insights from theory and experiment. The journal of physical chemistry.
A, Molecules, spectroscopy, kinetics, environment, & general theory, ISSN 1089-5639, 2010, vol. 114,
no. 30, str. 8003-8008, doi: 10.1021/jp103882e. [COBISS.SI-ID 34295813]

- CERKOVNIK, Janez, PLESNICAR, BoZo, KOLLER, Joze, TUTTLE, Tell. Hydrotrioxides rather than cyclic
tetraoxides (tetraoxolanes) as the primary reaction intermediates in the low-temperature ozonation of
aldehydes. The case of benzaldehyde. Journal of organic chemistry, ISSN 0022-3263, 2009, vol. 74, no.
1, str. 96-101, doi: 10.1021/jo801594n. [COBISS.SI-ID 30098181]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: SPLOSNA KEMUJA |
Course Title: GENERAL CHEMISTRY |

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1% Cycle / 1st 1st

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

‘obvezni / Mandatory

|KT103

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke individual ECTS
Lectures Seminar Tutorial Work studija
Work
a5 | 15 | 15 LV | / | / I

Nosilec predmeta / Lecturer:

‘doc. dr. Sasa Petricek / Dr. Sasa Petricek, Assistant Professor

Jeziki / Languages:

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

Predavanja / Lectures: [slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Lastnosti in sestava snovi. Naravoslovna metoda.
Osnovni kemijski zakoni in pojmi. Daltonova
atomska teorija. Elementi in spojine. Stehiometrija
kemijskih reakcij. Eksotermna in endotermna
reakcija.

Zgradba atoma - osnovni delci. Radioaktivnost in
jedrska energija. Valovno-mehanski model atoma.
Periodni zakon. Kemijska vez. lonska vez - ionsko
zgrajene snovi. Kovalentna vez. Geometrija
molekul. Teorija o odboju valencnih elektronskih
parov. Dipolni moment molekul. Molekulske vezi.

Lastnosti plinov, sploSna plinska enacba. Tekocine.
Viskoznost in povrsinska napetost. Parni tlak. Trdne

- Properties and composition of matter. A
scientific method. The principal chemistry laws
and

phenomena. Dalton atomic theory. Elements
and compounds. Stoichiometry of chemical
reactions. Exothermic and in endothermic
reaction.

- Atom and the principal particles. Radioactivity
and nuclear energy. The wave-mechanistic
model of an atom. The periodic law. Chemical
bond. lonic bond — ionic compounds. Covalent
bond. Molecular geometry. A valence electron
pair repulsion theory. Molecular dipole
moment. Molecular bonds.

- Properties of gases, ideal gas equation.
-Liquids. Viscosity and surface tension. Vapour




snovi. Kovalentni in molekulski kristali. Kovine,
kovinska vez.

Raztopine. Sestava raztopin. Pojavi pri raztapljanju.
Topnost, topnostni produkt. Elektroliti. lonske
reakcije.

Zakon o vplivu koncentracij. Le Chatelier-ev princip.
Hitrost in mehanizem kemijske reakcije. Homogena
in heterogena kataliza.

Voda in njene lastnosti. Brgnstedova definicija kislin
in baz. Protolitske reakcije. Vodikov eksponent - pH.

Indikatorji. Titracija. Puferske raztopine.

Redoks reakcije. Galvanski ¢leni.

pressure.
-Solid matter. Covalent and molecular crystals.
Metals, metal bond.

- Solutions (composition, dissolution, solubility).
Electrolytes. lonic reactions.

-Principles of chemical equilibria. Le Chatelier
principle.

-Chemical kinetics and mechanism of the
chemical

reaction. Homogeneous and heterogeneous
catalysis.

- Water and its properties. Brgnsted acid / base
definition. Hydrolysis.

- pH. Indicators. Titration. Buffer solutions.

- Redox reactions. Galvanic cell.

Temeljna literatura in viri / Readings:

- LAZARINI, F. in BRENCIC, J.V., Splo$na in anorganska kemija. Ljubljana : FKKT, 2004, 557 str., (30%)
- CEH, B., Splo3na in anorganska kemija. Ljubljana: FKKT, 2005, 240 str., (60%)

Cilji in kompetence:

Objectives and Competences:

Studenti spoznajo temeljne kemijske zakonitosti in
se seznanijo z osnovami kvantitativnega
obravnavanja lastnosti in zgradbe snovi ter
kemijskih procesov. Pridobijo pregledno osnovno
znanje o zgradbi, lastnostih in vlogi znacilnih skupin
kemijskih elementov in njihovih najpomembnejsih
spojin. Predmet poteka pri predavanjih z
demonstracijskimi poskusi in seminarskimi ter
racunskimi vajami.

Students develop fundamental chemical
concepts qualitatively and quantitatively. They
link composition of matter to its properties.
Students practice problem solving and adopt
logical approach to solving problems. They are
able to think critically using basic concepts of
general chemistry.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Ucna enota se navezuje na osnovno kemijsko
znanje, katerega del Studenti Ze obravnavajo v
srednji Soli.

Poudarek je na kemiji, ki je sploSna in se kasneje
nadgradi na podrogjih, ki se jih natanéneje
obravnava v naslednjih stopnjah Studija pri
predmetih anorganske, organske, analizne in
fizikalne kemije.

Studenti pri raéunskih vajah predvsem spoznajo
pomen poznavanja in razumevanja osnovnih
kemijskih pojmov in zakonitosti pri reSevanju nalog
in kvantitativnih problemov s podrocja kemijskega
racunanja.

Knowledge and Comprehension

Additional depth of knowledge and
understanding is built on the background
obtained in previous education. Mastering core
concepts of general chemistry enables
successful studying of inorganic, organic,
analytical and physical chemistry in higher
semesters.

Skills in problem solving are sharpened by
practical applications.




Uporaba

Znanje pridobljeno pri tem predmetu je
nepogresljivo pri nadaljnjem Studiju, saj nudi
osnovo in podporo vsem kemijskim podroc¢jem, s
katerimi se Studenti srecajo med Studijem ter po
njem. Studenti se seznanijo s postopki in pristopi pri
reSevanju racunskih nalog in problemov in jih znajo
uporabiti pri njihovem resevanju.

Application
Knowledge of basic chemical concepts is a

necessary background for a study in higher
semesters.

Students adopt logical approach to solving
problems and learn some practical applications
of general chemistry.

Refleksija
Studenti so na osnovi pridobljenega znanja zmozni

razumeti osnovne splosne kemijske pojme in jih
uporabiti pri delu, ki ga srecajo v kemijskem
laboratoriju.

Sposobni so kriticno ovrednotiti dobljene rezultate
ter jih povezati z koli¢inami, s katerimi se sreCajo v
vsakdanjem Zivljenju.

Analysis
Students are able to link various fundamental

concepts to solve complex problems in a
chemical laboratory and evaluate results of
their work.

Prenosljive spretnosti

Pri predmetu si bodo Studenti pridobili spretnosti za
reSevanje kvantitativnih teoreti¢nih nalog in
problemov ter lahko pridobljene izkusnje in znanje
koristno uporabili tudi pri vseh drugih kemijskih
predmetih.

Skill-transference Ability

Skills in problem solving and critical thinking will
be useful in almost all courses of higher
semesters.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, Seminarske vaje ter vaje z ra¢unanjem

Pri racunskih vajah resevanje ra¢unskih nalog in
kvantitativnih kemijskih problemov s poudarkom na
skupinskem delu (sodelovalno uc¢enje); mozna
organizacija individualne pomoci (tutorstvo).

Lectures, Seminar, Tutorial

Lectures include some illustrative experiments;
additional explanations and problem solving in
seminars;

stoichiometry and calculations in tutorial.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Pisni izpit (50%) in 50 % Examination
ustni izpit (50%). 50 % Oral
Active participation in seminars max.
Do 10 % je mozno pridobiti s sodelovanjem 10%
med semestrom (seminarji, naloge ...). Grades 6-10
Ocene 6-10 pozitivno

Reference nosilca / Lecturer's references:

- PETRICEK, Sasa. Octahedral and tetrahedral cobalt(ll) sites in cobalt chloride complexes with
polyethers. Croat. chem. acta, 2011, vol. 84, no. 4, str. 515-520, doi: 10.5562/ccal747. [COBISS.SI-ID

35780869]

- PETRICEK, Sasa, DEMSAR, Alojz. Syntheses and crystal structures of manganese, nickel and zinc
chloride complexes with dimethoxyethane and di(2-methoxyethyl) ether. Polyhedron. [Print ed.],
2010, vol. 29, no. 18, str. 3329-3334, doi: 10.1016/j.poly.2010.09.014. [COBISS.SI-ID 34687493]

- DEMSAR, Alojz, KOSMRLJ, Janez, PETRICEK, Sasa. Variable-temperature nuclear magnetic resonance




spectroscopy allows direct observation of carboxylate shift in zinc carboxylate complexes. Journal of
the American Chemical Society, ISSN 0002-7863, 2002, vol. 124, no. 15, str. 3951-3958, graf. prikazi.
[COBISS.SI-ID 24242693]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: SPLOSNA KEMUA II
Course Title: GENERAL CHEMISTRY I
T . . TR Letnik
Studijski program in stopnja Studijska smer . Semester
. Academic
Study Programme and Level Study Field Year Semester
VSSP Kemijska tehnologija, 1. stopnja / 1. 2.
PSP Chemical Technology, 1 Cycle / 1st 2nd
Vrsta predmeta / Course Type: \obvezni / Mandatory \
Univerzitetna koda predmeta / University Course Code: \ KT106 \
Predavanja Seminar Vaje Kliniéne vaje Druge oblike Samc.>s't. delo
. . . Individual ECTS
Lectures Seminar Tutorial Work studija
Work
| / |/ | 15sv+e0Lv | / | / | s || 5 |

Nosilec predmeta / Lecturer:

doc. dr. Nives Kitanovski / Dr. Nives Kitanovski, Assistant Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Pri rac¢unskih vajah Studenti utrjujejo poznavanje
kvantitativnega obravnavanja snoviin snovnih
sprememb z reSevanjem racunskih nalog in
kvantitativnih kemijskih problemov s poudarkom na
stehiometriji. Obseg in nivo pricakovanih ves¢in in
znanja sta dolocena s predpisanim u¢benikom
(skripta)

Program laboratorijskih vaj se izvede v obliki
eksperimentalnih vaj z vsebinami:

- osnove varnega dela v laboratoriju

- osnovna laboratorijska steklovina in oprema

- odmerjanje trdnih in tekocih reagentov (tehtanje,
pipetiranje, itd.)

- dodajanje trdnih in tekocih reagentov

- delo pri sobni temperaturi (npr. mesanje)

- delo pri poviSani temperaturi (segrevanje)

In numerical exercises students strengthen
knowing of the quantitative approach of the
substance and material changes with solving
numerical tasks and quantitative chemistry
problems, with focus on the stoichiometry. The
scope and level of expected skills and
knowledge are determined by the prescribed
textbook (script).

Program of laboratory work is conducted in the
form of laboratory work content:

- The basics of safe work in the laboratory

- Basic laboratory glassware and equipment

- Dosing of solid and liquid reagents (mass
measurements, pipetting, etc.).

- Adding solid and liquid reagents

- Working at room temperature (eg, mixing)




- delo pri znizani temperaturi (hlajenje)

- kristalizacija

- navadna destilacija

(izbor vaj se lahko spreminja)

S seminarskimi vajami se poudari povezanost
prakticnega eksperimentalnega dela s teorijo.

- Work at elevated temperature (heating)

- Work at reduced temperature (cooling)

- crystallization

- basic distillation

(selection of exercises may vary)

The seminar exercises emphasize the
integration of practical experimental work with
theory.

Temeljna literatura in viri / Readings:

- P. Segedin, Osnove kemijskega racunanja z zbirko nalog, UL Biotehniska fakulteta - Oddelek za

lesarstvo, Ljubljana 1996, 149 strani.

- B. Kozlevéar, N. Kitanovski, P. Segedin, Navodila za vaje iz splo$ne kemije, $tudijsko gradivo, UL FKKT,

2013, 27 strani.

Dodatna literatura / additional readings:

- N. Bukovec, J. Brenci¢, Kemija za gimnazije 1, srednjesolski u¢benik, DZS, Ljubljana, 2006, 160 strani.
- J. Brencic, F. Lazarini, SploSna in anorganska kemija, UL FKKT, Ljubljana 2004, strani 1-239.
- P. Segedin, Zbirka izpitnih nalog iz kemije, UL Biotehniska fakulteta - Oddelek za lesarstvo, Ljubljana

1995, 65 strani.

Cilji in kompetence:

Objectives and Competences:

Studenti spoznajo osnove kvantitativnega
obravnavanja snovi in snovnih sprememb (osnove
kemijskega racunanja s poudarkom na
stehiometriji). Pri laboratorijskih vajah je osnovni
cilj seznaniti Studente z osnovnimi prijemi za delo v
laboratoriju. Ob tem je poseben poudarek na
osebni varnosti ter varnosti delovnega prostora in
okolja.

Students learn about the basics of quantitative
treatment of materials and material changes
(basic chemical calculation with focus on
stoichiometry). The basic aim of laboratory
exercises is to pair students with the basic
approaches to laboratory work. It has a special
emphasis on personal safety, safety of the
working space and the environment.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Studenti pri racunskih vajah predvsem spoznajo
pomen poznavanja in razumevanja osnovnih
kemijskih pojmov in zakonitosti pri reSevanju nalog
in kvantitativnih izzivov s podrocja kemijskega
racunanja. Pri laboratorijskih vajah pridobijo
osnovno prakti¢no znanje varnega dela v kemijskem
laboratoriju in spoznajo osnovna navodila o
varnosti in prvi pomoci pri laboratorijskem delu.

Knowledge and Comprehension

At numerical exercises students learn especially
about the importance of knowing and
understanding of basic chemical concepts and
principles in problem solving and quantitative
challenges in the field of chemical calculations.
During laboratory exercises they acquire the
basic practical knowledge of safe work in a
chemistry lab and learn the basic instructions
on safety and first aid at laboratory work.

Uporaba

Studenti se seznanijo s postopki in pristopi pri
reSevanju racunskih nalog in problemov in jih znajo
uporabiti pri njihovem reSevanju. Pri izvedbi
osnovnih eksperimentalnih (laboratorijskih) vaj

Application
Students meet with the procedures and

approach for solving numerical tasks and
problems, and are able to use to tackle them.
Students are able to choose the appropriate




znajo izbrati ustrezen postopek in ga na pravilen
nacin uporabiti (izvesti).

experimental procedure and use (performed) it
in correct way.

Refleksija
Studenti so sposobni kriti¢no ovrednotiti izvedene

meritve in oceniti dobljene rezultate. Teoreticne
naloge in kvantitativne probleme so sposobni
povezati z eksperimentalnimi nalogami in problemi,
s katerimi se srecajo pri laboratorijskih vajah in se
tako nauciti povezovanja in razumevanja teorije in
prakse.

Analysis
Students are able to critically evaluate the

performed measurements and assess the
obtained results. They are able to connect
theoretical challenges and quantitative
problems with the experimental tasks and
problems that may arise at laboratory work,
thus also learn the integration and
understanding of theory and practice.

Prenosljive spretnosti

Pri predmetu bodo studenti pridobili laboratorijske
spretnosti in se urili v reSevanju kvantitativnih
teoreticnih in eksperimentalnih nalog in problemov
ter lahko pridobljene izkusnje in znanje koristno
uporabil tudi pri vseh drugih kemijskih predmetih.
Varnost pri delu je pomembna vrlina ne le v
laboratoriju, temvec pri kakrsnikoli dejavnosti.

Skill-transference Ability

In this course, students gain laboratory skills
and are trained in solving quantitative
theoretical and experimental tasks and
problems, and may learn experience and
knowledge usefully applied in all other
chemistry subjects. Safety at work is an
important virtue not only in the laboratory but
also in any activities.

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Seminarske vaje in prakti¢ne vaje v laboratoriju.
Pri seminarskih vajah poteka reSevanje racunskih
stehiometric¢nih nalog in kvantitativnih kemijskih
izzivov s poudarkom na skupinskem delu
(sodelovalno ucenje).

Laboratorijske vaje so zasnovane na delu
posameznika (izkustveno uéenje), skupinska analiza
meritev in kvalitativnih eksperimentov ter njihova
razlaga s primerno teorijo.

Seminars and practical exercises in the
laboratory.

At seminars, the stoichiometric calculation
problems are solving along with the
guantitative chemical challenges, emphasising
teamwork (collaborative learning).

Laboratory exercises are based on the work of
the individual (experiential learning), group
analysis of measurements and qualitative
experiments with their interpretation by the
relevant theory.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Kolokvij iz vaj — 5 nalog oz. problemov.
Najmanj tri tocke za pozitivno oceno.

Pri oceni vaj se uposteva tudi nivo
laboratorijskega dela. Ocene 6-10 pozitivho

Lab exercise’s colloquium - 5 tasks or
problems. At least three points for a
positive assessment.

The level of laboratory work is also
taking into account for assessing.
Positive grades 6-10

Reference nosilca / Lecturer's references:

- KITANOVSKI, Nives, BORSAN, Nata3a, KASUNIC, Marta, FRANCETIC, Vojmir, POPOVIC, Jasminka,
DJERDJ, Igor, ROCQUEFELTE, Xavier, REEDIJK, Jan, KOZLEVCAR, Bojan. Chromium coordination
compounds with bis(3,5-dimethylpyrazol-1-yl)acetic acid or its anion. Polyhedron, 2014,70, 119-124,

[COBISS.SI-ID 1666351]




- KITANOVSKI, Nives, GOLOBIC, Amalija, CEH, Boris. Synthesis and structural characterization of mono-
and dinuclear Mo(V)-oxo-complexes containing bis(3,5-dimethylpyrazol-1-yl)acetate anion as ligand.
Inorg. Chem. Commun., 2011, 14, 276-280. [COBISS.SI-ID 34680069]

- KITANOVSKI, Nives, PEVEC, Andrej, KOZLEVCAR, Bojan. Copper(ll) coordination compounds with
ferulic acid. Polyhedron, 2009, 28, 3642-3646, [COBISS.SI-ID 33287429]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: SPORTNA VZGOJA
Course Title: PHYSICAL EDUCATION

T . . Ea gen Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1%t Cycle / 1st 1st

Vrsta predmeta / Course Type:

‘izbirni splosni / Elective General

Univerzitetna koda predmeta / University Course Code: \SPVZG

Samost. delo

Predavanja Sem!nar Vaj? Klini¢ne vaje Druvge o.!allke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
10 | /7 | essv | / | / B

Nosilec predmeta / Lecturer: |mag. Matej Jamnik, pred. $p. vzg. / Matej Jamnik, MSc., Lecturer

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Predmet SV vklju€uje naslednje vsebine:

e uvod in opredelitev predmeta (vsebina in
organizacija),

e pomen in vioga predmeta SV kot vrednota
kakovosti zZivljenja v €asu Studija in med
opravljanjem poklica,

e ucinki Sportne aktivnosti na celovito
telesno, dusevno in socialno zdravje
Studentov,

e Sportna aktivnost kot preventivna,
korektivna in promocijska dejavnost za
ohranjanje zdravija,

e Sportni nacin Zivljenja kot vodilo zdravega
nacina Zivljenja,

e izvajanje predmeta poteka tako, da
Studentje lahko izbirajo med Stirimi moduli,

Subject includes the following contents:

¢ Introduction and definition of the object
(content and organization).

¢ The importance and role of object as a value
the quality of life during the study and the
practice of his profession.

¢ The effects of sports on the overall physical,
mental and social health of students,

e Sports activity as a preventive, corrective and
promotional activity to maintain,

e Sport lifestyle as a guide to a healthy lifestyle.

¢ Implementation of an object takes place so
that students can choose from among four
modules, namely: basic programs, health-
special programs, competitive programs and




in sicer: osnovni programi, zdravstveni ter
specialni programi, tekmovalni programi in
programi za usposabljanje za strokovno
delo v Sportu.
Prvi modul: Osnovni programi
Osnovni programi obravnavajo teoreti¢ne in
prakti¢ne vsebine Sportnih panog. Vsebine
osnovnih programov Sporta so Sportne
panoge, ki se izvajajo v razlicnih oblikah in na
vec stopnjah zahtevnosti. Obsegajo programe
ucenja, izpopolnjevanja in Sportno-
rekreativnega treninga v izbranih Sportnih
panogah, ki se izvajajo kontinuirano preko
celega semestra ali v zgoscenih oblikah.
Drugi modul: Zdravstveni ter specialni
programi
Zdravstveni in specialni programi obsegajo
teoreticne in prakti¢ne vsebine, ki omogocajo
ohranjanje zdravja, korekcijo negativnih
ucinkov Studija in dela ter navajajo na zdrav
nacin Zivljenja.
Tretji modul: Tekmovalni programi
Tekmovalni programi obsegajo vsa fakultetna,
univerzitetna in meduniverzitetna tekmovanja
v izbranih Sportnih panogah in so sestavni del
dejavnega sozitja Studentov, uciteljev in drugih
pripadnikov univerze z namenom sodelovanja
znotraj fakultet in univerz.
Cetrti modul: Programi za usposabljanje za
strokovno delo v Sportu
Programi za usposabljanje za strokovno delo v
Sportu obsegajo teoreticne in prakticne
vsebine, ki omogocajo opravljanje strokovnega
dela v Sportu.

training programs for professional work in
sports.

The first module: Basic programs

Basic programs address the theoretical and
practical knowledge of sport disciplines that are
necessary for the basic needs for sport
recreation. Components of the basic programs
of sports are sports disciplines, to be
implemented in various forms with the aim of
acquiring the basics of sports training. The
contents are carried out continuously over the
two semesters completed by concentrated
forms.

The second module: Health-special programs
Health and special programs include theoretical
and practical content, enabling the influence
preservation of health, the correction of the
adverse effects of study and work, and indicate
on a healthy lifestyle.

The third module: Competitive programs
Competitive programs include the entire
faculty, the university, inter-university and
international competitions (the European and
global academic competition, and universiade)
in selected sport disciplines are an integral part
of the active co-existence of students, teachers
and other members of the university to
cooperate within the faculties and universities.

The fourth module: Training programs for
professional work in sport

Training programs for professional work in
sports include theoretical and practical content
to pursue professional work in sports.

Temeljna literatura in viri / Readings:

¢ Splosna literatura za tiste segmente, ki so skupne vsem programom (vedenja o vplivu Sportne
aktivnosti na zdrav nacin Zivljenja in vzdrZevanja psihofizicnega ravnovesja ter ohranjanja

delovnih sposobnosti) /

General bibliography for those segments that are common to all programs:

Obvezna literatura / Mandatory readings:

- Drustvo za zdravje srca in ozilja Slovenije (2000). Lepota gibanja tudi za zdravje (izbrana
poglavja). Ljubljana: Drustvo za zdravje srca in oZilja Slovenije, 336 str.




- Drustvo za zdravije srca in oZilja Slovenije (1997). Prehrana - vir zdravja (izbrana poglavja).
Ljubljana: Drustvo za zdravje srca in ozilja Slovenije, 315 str.
- Rotovnik-Kozjek, N. (2004). Gibanje je Zivljenje (izbrana poglavja). Ljubljana: Domus, 238 str.

Priporocljiva literatura / Recommended readings:

- Ber¢i¢, H. et al. (2001). Sport v obdobju zrelosti. Ljubljana: Fakulteta za $port UL, Institut za

Sport, 210 str.

- CINDI Slovenija (2002). Krepimo zdravje z gibanjem in zdravo prehrano (mednarodna
konferenca - Radenci). Ljubljana: CINDI Slovenija, 177 str.

- Francis, P. R. (1996). Real exercise for real people : Finding your optimum level of physical
activity for a life time of healty living. Rocklin: Prima Pub,178 str.

- InStitut za varovanje zdravja Republike Slovenije (2000). Gibanje za zdravje (svetovni dan
zdravja). Ljubljana: Institut za varovanje zdravja Republike Slovenije, 85 str.

- Pokorn, D. (1988). Gorivo za zmagovalce - prehrana Sportnika in rekreativca. Ljubljana: Institut

za varovanje zdravja Republike Slovenije, 153 str.

- Russell, R. V. (1982). Planning programs in recreation. St. Louis, Toronto, London: The C. V.

Mosby Company, 352 str.

- Sharkey, B., J. (1997). Fitness and health (4th ed.). Champaign, Windsor, Leeds, Lower Mitcham,

Auckland: Human Kinetics, 417 str.

- Usaj, A. (1997). Kratek pregled osnov Sportnega treniranja. Ljubljana: Fakulteta za Sport UL,

InStitut za Sport, 299 str.

Specifi¢na literatura glede na izbrane programe po posameznih $portnih panogah oziroma druge

programe /

The specific literature in relation to the selected programs for individual sport disciplines or other

programs.

Cilji in kompetence:

Objectives and Competences:

Cilji: Cilj predmeta so skozi organizirano in
nacrtno vodeno Sportno vadbo pri Studentih
vplivati na oblikovanje pozitivnih stalis¢ do
Sporta, ozavescati o vrednotah Sporta,
navajati na zdrav nacin Zivljenja ter aktivno in
ustvarjalno izrabo prostega ¢asa, usmerjati v
organizirane oblike Sporta na univerzi in
SirSem okolju, preventivno vplivati na
posledice pomanjkanja gibanja, razvijati
psihofizicne sposobnosti in izpopolniti znanje
v posameznih izbranih Sportnih panogah.
Ideja predmeta: Predmet SV je organiziran v
obliki modulov. Vsem Studentom Fakultete za
upravo je dana moznost izbire modulov, ki so
glede na specifike najblizji njihovim Studijskim
programom.
Znacilnosti predmeta:
e racionalno vgrajevanje Sporta v nacin
Zivljenja,

Objectives: The aim of this course is through an
organized and systematic sports training for
students to influence the formation of positive
attitudes to sport, to raise awareness about the
values of sport, accustomed to a healthy
lifestyle and active and creative use of free
time, guided in organized sports at the
university and the wider environment
preventive effect on the consequences of the
lack of movement, develop physical and mental
abilities and improve skills in selected individual
sports.

The idea of the object: Object PE is organized in
the form of modules. All students of the Faculty
of Chemistry and Chemical Technology is given
the choice of modules, which, according to the
specifics of the nearby their study program.
Features of the object:




e oblikovanje razumskega in ¢ustvenega
odnosa do telesnega napora,

e poznavanje teorije aktivnega pocitka,

e poznavanje opredelitev zdravega
Zivljenjskega sloga,

e obvladanje metod za regeneracijo telesa,

e poznavanje ucinkov Sportne rekreacije na
celovito zdravje,

e poznavanje zdravega prehranjevanja in
regulacije telesne teze,

e poznavanje medicinskih vidikov Sporta,

e poznavanje posebnosti najpogostejsih
patologij gibalnega in sr¢no-zilnega
sistema,

e osvajanje priljubljene Sportne panoge,

e znanje demonstracije izbranih gibalnih in
Sportnih prvin,

poznavanje didaktike izbranih Sportov in

gibalnih vsebin.

e Rational incorporation of sport into a way of
life.

e The creation of rational and emotional
attitudes towards physical effort,

e Knowledge of the theory of active rest.

¢ Knowledge of the definition of a healthy
lifestyle.

e Mastery of methods for the regeneration of
the body.

¢ Knowledge of the effects of sports recreation
on a comprehensive health.

¢ Knowledge of healthy eating and weight
control.

¢ Knowledge of the medical aspects of sport.
¢ Knowledge of the specificities of the most
common pathologies of the musculoskeletal
and cardiovascular systems.

e Conquering favourite sport.

e Knowledge demonstrations of selected
physical and sports elements.

¢ Knowledge of didactics of selected sports
and exercise content.

Predvideni Studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje
osvajanje vsebin Sporta kot temeljev, ki
omogocajo kvaliteto Zivljenja.

Knowledge and Comprehension
Conquering content sport as a foundation to
enable the quality of life.

Uporaba
uporaba pridobljenega znanja za

kompenzacijo vsakodnevnih stresov med
Studijem.

Application
Use the knowledge acquired to compensate for

the daily stress during the study.

Refleksija
Uporaba pridobljenega znanja za

kompenzacijo vsakodnevnih stresov v poklicu
in druZini.

Analysis
Use the knowledge acquired to compensate for

the daily stress in the profession and family.

Prenosljive spretnosti
Gibalne spretnosti in psihofizicna vzdriljivost.

Skill-transference Ability

Metode poucevanja in ucenja:

Learning and Teaching Methods:

Predavanja, vadba, skupinske in individualne
konzultacije.

Lectures, tutorial - practical training, group and
individual consultation.

DeezZ (v %) /

Nacini ocenjevanja:

Weight (in %) Assessment:

Metoda ocenjevanja: pisni izpit iz
vedenj o vplivu $portne aktivnosti na
zdrav nacin Zivljenja in vzdrZevanja
psihofizicnega ravnovesja ter

Method of assessment: Examination of
behaviours on the impact of sports on
healthy lifestyles and maintenance of
psychophysical balance and the




ohranjanja delovnih sposobnosti, 75% maintenance of work ability, 75% active
aktivna prisotnost na vajah v izbranem participation in the exercises in the
vadbenem programu. practical training program selected.
Ocenjevalna lestvica: 6-10 (pozitivno), Assessment scale: 6-10 (positive), 1-5
1-5 (negativno). (negative).

Reference nosilca / Lecturer's references:




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: TEHNISKA ANGLESCINA
Course Title: TECHNICAL ENGLISH

X geer . . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 2. 3.
PSP Chemical Technology, 1 Cycle / 2nd 3

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|izbirni splosni / Elective General

51103

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
15 | 30 | 30 SV | / | / s || 5 |

Nosilec predmeta / Lecturer:

‘Doc. dr. PrimoZ Jurko / PrimoZ Jurko, Assistant Professor, PhD ‘

Jeziki / Languages: Predavanja / Lectures: |angleski; slovenski le pri prevodnih ustreznicah in nujnih
pojasnilih / English; Slovenian only when providing
translation equivalents and additional explanation

Vaje / Tutorial: | angleski; slovenski le pri prevodnih ustreznicah in nujnih
pojasnilih / English; Slovenian only when providing
translation equivalents and additional explanation

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

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Ucne vsebine zajemajo naslednje tematske sklope
(vsak se v semestru obravnava po dva tedna):

1 Zrak in ozracje

2 Materiali, polimeri, Zivljenjski cikli

3 Prehranska veriga, zdrave in Skodljive kemicne
snovi

4 Periodni sistem elementov, kemijski simboli,
atomska zgradba idr.

5 Kemijske spojine iz naravnega okolja idr.

6 Kemijska industrija; kisline, baze in soli

7 Organska kemija, kemijska analiza, kemijske
reakcije, zelena kemija




Temeljna literatura in viri / Readings:

Temeljna literatura / ESP Chemistry resources:

- Zeller, Walter, Course Manager. 2008. ESP:C (English for Specific Purposes: Chemistry). A Moodle
Course, createdb by the European Partnership and managed by the Astyle, linguistic competence
(astyle@aon.at). Available at http://www.astyle.at/esp-c/index.html.

- Armer, Tamzen; Day, Jeremy, Series Editor. 2011. Cambridge English for Scientists. Student's Book
with 2 Audio CDs. Professional English Series. Cambridge: Cambridge University Press.

- Vukadinovi¢, Nada. 2005. Describing Chemical Experiments. Ljubljana: Naravoslovnotehniska
fakulteta, Oddelek za kemijsko izobraZevanje in informatiko. Izd. iz 2003 dostopna na / Ed. from 2003
available at http://www.kii.ntf.uni-lj.si/anglescina/doc/Descr%20Chem%20Exp%202003.pdf/. S
priloZenim CD-romom / With a CD-Rom English for Chemists.

Viri / Resources:

- IUPAC Nomenclature. Dostopno na /Available at http://www.iupac.org/home/publications/e-
resources/nomenclature-and-terminology.html/. (Izbrane vsebine / Selected materials).

- Glasman-Deal, Hilary. 2012. Science Research Writing for Non-Native Speakers of English. London:
Imperial College Press. (Izbrane vsebine / Selected materials).

- de Chazal, Edward; McCarter, Sam; Rogers, Louis: and Moore, Julie. 2012. Oxford EAP (English for
Academic Purposes) Upper-Intermediate / B2 . Student Book with CD-ROM & Audio CD. Oxford:
Oxford University Press. (Izbrane vsebine / Selected materials).

- Hewings, Martin; McCarthy, Michael, Course Consultant. 2012. Cambridge Academic English. An
Integrated Skills Course for EAP, B2 Upper Intermediate Student's Book. Cambridge: Cambridge
University Press. (Izbrane vsebine / Selected materials).

- Dopolnilni spletni viri, u¢beniska besedila ter znanstveni in strokovni ¢lanki. / Supplementary web
resources, textbook extracts, professional articles and scientific papers.

Cilji in kompetence: Objectives and Competences:

- Usvajanje modernega anglesSkega strokovnega
jezika, ki se uporablja v kemiji, biokemiji, kemijskem
inZenirstvu in kemijski tehnologiji (ESP & EAP in
Chemistry)

- Bogatitev angleSkega besednega zaklada s
specificnim strokovnim izrazjem med
nadgrajevanjem jezikovnega znanja

- Urjenje v jezikovnih spretnostih bralnega, slusnega
in vizualnega razumevanja, govornega
sporazumevanja in ter ustnega in pisnega
sporocanja

- Izrazanje mnenj in zagovarjanje stalis¢ v strokovni
diskusiji

- Opisovanje laboratorijskih poskusov in
pripomockov v anglescini

- Interpretiranje numeri¢nih podatkov (kemijskih
formul, enacb in grafov)




- Uporabljanje spletnih referencnih virov in
literature, npr. slovarjev, leksikonov in enciklopedij,
pri prevajanju izvirnega angleskega strokovnega
besedila in sestavljanju anglesSko-slovenskega
glosarja

- Povzemanje besedil iz strokovnih in znanstvenih
revij ter spletnih virov za pripravo porocil in ustnih
predstavitev

- Pisanje izvleckov, povzetkov in strokovnih ¢lankov
v anglescini

- Razvijanje ucnih strategij za vseZivljenjsko ucenje

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

- Bralno, slusno in vizualno razumevanje vsebin s
podrocja stroke

- Pisno sporocanje ter govorno sporazumevanje in
sporocanje v anglescini o vsebinah stroke

- Strokovna terminologija

- Uporaba referencnih virov

Knowledge and Comprehension

Uporaba
Studentje bodo znanje lahko uporabljali pri $tudiju

(npr. branje Studijske literature v anglescini) ter
pozneje v poklicu.

Naucili se bodo spremljati dogajanje in novosti na
podrocjih kemije, biokemije, kemijskega inZenirstva
in kemijske tehnologije po angleskih virih in
literaturi. Ob koncu Studija se bodo lazje vkljucili v
trajnostni razvoj omenjenih podrocij.

Application

Refleksija
Znanje angleSkega jezika je temeljna spretnost in

sluzi za splosno komunikacijo v modernem
globalnem svetu.

Analysis

Prenosljive spretnosti

Prenosljive spretnosti so: urjenje sposobnosti
razumevanja, sporocanja in sporazumevanja,
sodelovanja v diskusijah; iskanje specifi¢nih
informacij po razli¢nih virih in sposobnost njihovega
umescanja v Sirsi okvir; strategije u€enja za razvoj
samostojnih udeleZencev v procesu vseZivljenjskega
ucenja.

Skill-transference Ability

Metode poucevanja in ucenja:

Learning and Teaching Methods:

* predavanja
* seminar z ustnimi predstavitvami
* avditorne vaje

* lectures
* seminar classes with oral presentations
* practical language classes




Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje, naloge, I
projekt)

I. metode ocenjevanja:

a) seminarska naloga (Sn) s prevodom in
glosarjem, oddana v ¢asu predavanj in vaj
pred ustno predstavitvijo

b) govorna vaja (Gv) med Studijskim letom,
tj. ustna predstavitev s pomocjo opornih
tock in kljucnih besed ter slikovnega
ponazoritvenega gradiva na PowerPointovih
prosojnicah

c) pisni izpit (Pi), ki ga imajo Studentje
moznost opraviti tudi med Studijskim letom
z dvema pozitivno opravljenima kolokvijema

d) sprotno sodelovanje
I. struktura koncne ocene:

Pisni izpit (Pi) 75 % ocene
Preverjanje med letom (Sn + Gv): 20 % ocene
Sodelovanje (aktivna udelezba pri 5 % ocene

predavanjih in vajah):

[ll. ocenjevalna lestvica:
a) konéna ocena: 1-5 negativno, 6-10
pozitivho

Reference nosilca / Lecturer's references:

1. HOCEVAR, Mojca M. Izzivi pri ustvarjanju angleskega strokovnega in znanastvenega naravoslovno-
tehnidkega jezika v slovenskem visokem $olstvu. V: JURKOVIC, Violeta (ur.). Izzivi pouéevanja in
raziskovanja tujih jezikov stroke : knjiga povzetkov. Ljubljana: Slovensko drustvo uciteljev tujega
strokovnega jezika, 2014, str. 3-4. [COBISS.SI-ID 2479715]

2. Mostovi. Ho¢evar, Mojca M. (glavni urednik 2002-). Ljubljana: Drustvo znanstvenih in tehniskih
prevajalcev Slovenije, 1966-. ISSN 0352-7808. [COBISS.SI-ID 16314882]

3. KOMAC, Dasa, HOCEVAR, Mojca M. (urednik). Splo3ni angle$ko-slovenski in slovensko-angleski
moderni slovar = English-Slovenian and Slovenian-English modern dictionary, (Zbirka Moderni slovarji).
1. izd. Ljubljana: Cankarjeva zalozba, 2001. 910 str. ISBN 961-231-229-X. [COBISS.SI-ID 115249920]




‘ UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: TEHNOLOGIJA PREMAZOV
Course Title: COATINGS TECHNOLOGY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3d 6t

Vrsta predmeta / Course Type: |izbirni strokovni / Elective Professional \

Univerzitetna koda predmeta / University Course Code: | KTSI32 \

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / | 7153 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Matjaz Krajnc / Dr. Matjaz Krajnc, Full Professor

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Temeljna vsebinska podrocja predmeta so:
- formiranje premaznih filmov;

- tokovne lastnosti organskih premazov;

- mehanske lastnosti organskih premazov;
- stabilnost in odpornost organskih premazov na
vplive okolja;

- adhezija;

- korozijska zascita premazov,

- lateksi,

- pregled veziv in njihove lastnosti,

- topila,

- barva in pigmenti;

- pigmentne disperzije;

- nacini aplikacije organskih premazov,

- defekti premaznega filma;

Formation of organic coatings, flow
characteristics, mechanical properties, stability
and resistance to environmental effects,
adhesion, corrosion protection, latexes,
solvents, colour and pigments, pigment
dispersions, ways of applications of organic
coatings, organic coating defects, formulations
and preparations, scale-up and transfer of
technology to the production.




- formulacije in priprava organskih premazov
(izbrani primeri);

- povecevalni kriteriji in prenos tehnologije v
proizvodnjo.

Temeljna literatura in viri / Readings:

-Z. W. Wicks, F. N. Jones, S. P. Pappas, Organic Coatings: Science and Technology, 2. izdaja, John Wiley

&b Sons, Inc., New York, 1999, 595 str., (60 %).

Dopolnilna literatura:

- T. C. Patton, Paint Flow and Pigment Dispersion: A Rheological Approach to Coating and Ink
Technology, 2. izdaja, John Wiley &b Sons, Inc., New York, 1979, 615 str.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da Studentje osvojijo razli¢ne
stopnje razvoja organskih premazov.

Studentje pri predmetu pridobijo naslednje
specificne kompetence:

- poznavanje nastanka oz. formiranja premaznega
filma;

- poznavanje tokovnih lastnosti razlicnih premazov;
- poznavanje klju€nih lastnosti premazov in
premaznih filmov z vidika njihove uporabe;

- poznavanje premaznih komponent in njihove
vloge;

- poznavanje nacina aplikacije premazov;

- razumevanije izbranih primerov formulacij in
priprave organskih premazov:

- razumevanje povecevalnih kriterijev in prenos
tehnologije v proizvodnjo.

Understanding the formation of coatings.
Understanding flow characteristics of various
coatings. Knowing key characteristics of
coatings from the application perspective.
Knowing coating components and their roles.
Knowing the application of coatings.
Understanding selected cases of formulation
and preparation of organic coatings.
Understanding the scale-up criteria and transfer
of a technology to production.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student osvoji znanja o lastnostih organskih
premazov in njihovih filmov. Razume nastanek
premaznega filma. Razume vpliv sestave premaza
na lastnosti premaza in premaznega filma. Pozna
osnovno formulacijo premaza. Pozna povecevalne
kriterije za prenos tehnologije v proizvodni proces.

Knowledge and Comprehension
Understanding different levels in the
development of organic coatings.

Uporaba
Pridobljena znanja je Student sposoben uporabiti

pri svojem raziskovalnem delu na podrocju razvoja
in optimizacije organskih premazov.

Application
Student is able to apply the knowledge at

independent research and development work in
the area of organic coatings development and
optimization.

Refleksija

Analysis




Student je sposoben sintetizirati znanja s podrogij Student is able of synthesis of polymer

polimerne kemije, polimernih materialov ter chemistry, polymer materials and product
produktnega inZenirstva. engineering scientific fields.

Prenosljive spretnosti Skill-transference Ability

Student je sposoben uporabljati tujo in domaco Ability to identify and solve problems, to collect
strokovno literaturo. Sposoben je samostojno and interpret data, to analyse results critically

sklepati, definirati problem, postavljati zakljucke in and to synthesize knowledge.
problem resevati. Sposoben je zbirati in obdelovati
podatke, predstaviti rezultate v pisni in ustni obliki.

Metode poucevanja in ucenja: Learning and Teaching Methods:

Predavanja, seminariji. Lectures, seminars, laboratory practice.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

(a) Porocila za vaje in zagovor vaj (1/3
ocene)
(b) Pisni in ustni izpit (2/3 ocene)

Ocene: 6-10 pozitivno

Reference nosilca / Lecturer's references:

- SEBENIK, Urska, KRAJNC, Matjaz. Semibatch emulsion polymerization of methyl methacrylate using
different polyurethane particles. Journal of polymer science. Part A, Polymer chemistry, ISSN 0887-
624X, 2005, vol. 43, no. 4, str. 844-858, graf. prikazi. [COBISS.SI-ID 26393349]

- SEBENIK, Urska, KRAJNC, Matjaz. Properties of acrylic-polyurethane hybrid emulsions synthesized by
the semibatch emulsion copolymerization of acrylates using different polyurethane particles. Journal
of polymer science. Part A, Polymer chemistry, ISSN 0887-624X, 2005, vol. 43, no. 18, str. 4050-4069.
[COBISS.SI-ID 26883589]

- SEBENIK, Urska, KRAINC, Matjaz. Seeded semibatch emulsion copolymerization of methyl
methacrylate and butyl acrylate using polyurethane dispersion : effect of soft segment length on
kinetics. Colloids and surfaces. A, Physicochemical and Engineering Aspects, ISSN 0927-7757. [Print
ed.], 2004, vol. 233, no. 1/3, str. 51-62, graf. prikazi. [COBISS.SI-ID 25609989]




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: UPORABA INFORMACISKO KOMUNIKACIJSKE TEHNOLOGIJE V NARAVOSLOVIJU IN
TEHNIKI

Course Title: USE OF ICT IN NATURAL SCIENCES AND ENGINEERING

T . . .. Letnik

Studijski program in stopnja Studijska smer . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 1. 1.
PSP Chemical Technology, 1%t Cycle / 1st 1st

Vrsta predmeta / Course Type:

‘izbirni splosni / Elective General

Univerzitetna koda predmeta / University Course Code: ‘SIlOl ‘
“ . .S t. del
Predavanja Seminar Vaje Kliniéne vaje Druge oblike amc.>s. e
. . v 1es Individual ECTS
Lectures Seminar Tutorial Work Studija
Work

45 /] 30 SV | / | / | 75 | 5 |
Nosilec predmeta / Lecturer: \doc. dr. Mojca Ciglaric¢ / Dr. Mojca Ciglari¢, Assistant Professor \
Jeziki / Languages: Predavanja / Lectures: [slovenski / Slovenian

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

Vaje / Tutorial: |slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

Studenti bodo v okviru predmeta spoznali:

1. Predstavitev podatkov (Boolova algebra, Stevila v
fiksni in plavajoci vejici, digitalni in analogni podatki)
2. Strojna oprema (razvoj racunalnikov, Von
Neumanov model, Znacilnosti procesne enote,
pomnilnik, periferne naprave)

3. Programska oprema (operacijski sistemi,
uporabniska programska oprema — urejevalniki
teksta, urejevalniki tabel, elektronska posta, iskanje
po knjizni¢nih bazah podatkoy, ...)

4. Osnove programiranja:

- Osnove pisanja programa, iskanje in odpravljanje
napak

- Osnovni podatkovni tipi

- Spremenljivke

1) Data representations (Bools algebra,
numbers in fixed and floating point, digital and
analogous data)

2) Hardware (computer history, von Neumann
model, central processing unit, periferals)

3) Software (operating systems, user programs
— text editors, spreadsheet, email, library
search, ...)

4) Programming basics (programming syntax,
debugging, data types, variables, input, output,
if clause, repeat clause, subprograms, complex
data types, object programming, selected
libraries)




- Vhod in izhod

- Pogojni in ponavljalni stavki

- Podprogrami

- Sestavljeni podatkovni tipi

- Osnovni principi objektnega programiranja
- Uporaba nekaterih knjiznic

Temeljna literatura in viri / Readings:

- Peer, M. Peternel, F. Solina, Uporabniska programska oprema. 4. izd. Ljubljana: Fakulteta za
racunalnistvo in informatiko, 2007. XVII, 384 str., ilustr. ISBN 978-961-6209-48-9 (50%)
- Uros Mesojedec, Borut Fabjan: Java 2: Temelji programiranja, ZaloZzba Pasadena, 2002, 596 str. (40%)

Dodatna literatura:

- D. Kodek, Arhitektura in organizacija racunalniskih sistemov, Bi-Tim, 2008.
- M. Artag, B. Batagelj, M. Jogan, Z. Kranjec, B. Kverh, K. Mele, P. Mark Lutz: Learning Python, O'Reilly

Media, Inc, 2003.
- Joyce Farrell: Java Programming, Third Edition

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je spoznati glavna programska orodja
in osnove algoritmi¢nega razmisljanja ter kodiranja
v primerno izbranem programskem jeziku (npr.
Python ali Java).

Kompetence: V okviru predmeta se Studenti
naucijo uporabljati najpogostejSo uporabniske
programske opremo in usvojijo temeljne konstrukte
programskega jezika.

The course objective is getting familiar with
programming tools, algorithmic thinking and
coding in a chosen programming language.
Competences: students will acquire skills
related to using common software tools and
programming languages.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Poznavanje osnovne zgradbe rac¢unalnika in njegovo
delovanje. Poznavanje osnovnih programskih
orodij.

Poznavanje osnovnih programskih konstruktov
(spremenljivke, stavki, zanke, podprogrami, ...) in
njihova ucinkovita uporaba za reSevanje manjsih
programerskih problemov.

Knowledge and Comprehension

Knowing computer architecture and
organization, understanding basic programming
tools and constructs (variables, clauses, loops,
subprograms) and their usage for simple
problems.

Uporaba
Snov predmeta predstavlja osnovno poznavanje

racunalnike tehnologije, ki se kot orodje uporablja
na Stevilnih podrocjih. Znanje programiranja je
temelj za boljSe razumevanje delovanja racunalnika
in programskih orodij, ki jih strokovnjak uporablja
pri svojem delu.

Application
The course represents basic knowledge of

computer technology, which is used in many
areas. Programming skills are important for
better understanding of computer operation
and tools, used by experts in their everyday
work.

Refleksija
Spoznavanje osnov algoritmi¢nega razmisljanja in
kodiranja racunalniSkega programa.

Analysis
Algorithmic thinking and computer program

coding.




Prenosljive spretnosti Skill-transference Ability

Poznavanje in uporaba racunalniskih orodij. Skills in using computer tools for different
Poznavanje in uCinkovita uporaba osnovnih purposes, effective use of basic programming
konceptov programiranja. concepts.

Metode poucevanja in u€enja: Learning and Teaching Methods:

Predavanja s pomocjo razlicnih AV sredstev. Lectures including audio-visual tools. Tutorial
Prakti¢ne vaje potekajo v racunalniskih ucilnicah, exercises in computer laboratories, equipped
kjer Studenti samostojno dopolnjujejo pridobljeno for hands-on work. Systematically represented
znanje. concepts with many examples and practical
Vsi koncepti so predstavljeni na nazoren in cases.

sistematicen nacin s Stevilnimi zgledi, poudarek je

na njihovi uporabi na prakti¢nih primerih.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Izpit pisni in ustni. Written and oral exam.

Ocene: 6-10 pozitivno.

Reference nosilca / Lecturer's references:

- PORENTA, Jernej, CIGLARIC, Mojca. Comparing commercial IP reputation databases to open-source IP
reputation algorithms. Computer systems science and engineering, ISSN 0267-6192, 2013, vol. 28, no.
1, str. 1-14.

- SKOBERNE, Nejc, MAENNEL, Olaf, PHILLIPS, lain, BUSH, Randy, ZORZ, Jan, CIGLARIC, Mojca. IPv4
address sharing mechanism classification and tradeoff analysis. IEEE/ACM transactions on networking,
ISSN 1063-6692, 2013, str. [1-14].

- SKOBERNE, Nejc, CIGLARIC, Mojca. Practical evaluation of stateful NAT64/DNS64 translation.
Advances in electrical and computer engineering, ISSN 1582-7445. [Print ed.], 2011, vol. 11, no. 3, str.
49-54,

- PANCUR, MatjaZ, CIGLARIC, Mojca. Impact of test-driven development on productivity, code and
tests : a controlled experiment. Information and software technology, ISSN 0950-5849. [Print ed.], Jun.
2011, vol. 53, no. 6, str. 557-573.

- CIGLARIC, Mojca, KREVL, Andrej, JELICIC, Milan, BRODNIK, Andrej. Laboratory as a service :
architecture, implementation and experiences. Asia-Pacific collaborative education journal, ISSN 2092-
674X. [Print ed.], 2010, vol. 6, no. 2, str. 69-86.




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: ZAGOTAVLIANJE KAKOVOSTI V ANALIZNEM LABORATORNU
Course Title: QUALITY ASSURANCE IN ANALYTICAL LABORATORY

Co gee t- . . <. Letnik

Studijski program in stopnja Studijska smer etnt . Semester

. Academic

Study Programme and Level Study Field Year Semester

VSSP Kemijska tehnologija, 1. stopnja / 3. 6.
PSP Chemical Technology, 1 Cycle / 3d 6t

Vrsta predmeta / Course Type:

Univerzitetna koda predmeta / University Course Code:

|izbirni strokovni / Elective Professional

[KTSI31

Samost. delo

Predavanja Sem!nar Vaje:' Klini¢ne vaje Druvge o.!ollke Individual ECTS
Lectures Seminar Tutorial Work Studija
Work
45 | 15 | 15 LV | / | / s || 5 |

Nosilec predmeta / Lecturer:

‘izr. prof. dr. Natasa Gros / Dr. Nata3a Gros, Associate Professor ‘

Jeziki / Languages:

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

Predavanja / Lectures:

slovenski / Slovenian

Vaje / Tutorial:|slovenski / Slovenian

Prerequisites:

Student oz. kandidat mora imeti predmet
opredeljen kot Studijsko obveznost.

The course has to be assigned to the student.

Vsebina:

Content (Syllabus outline):

- Potreba po zanesljivih rezultatih (utemeljitev,
druzbeno-ekonomski ucinek, zahteve narocnika,
namen analize)

- Temeljna nacela zagotavljanja in nadzora kakovosti
(QA/QC, razli¢ni standardi in njihove znacilnosti,
najboljSe prakse)

- Odvzem vzorca (definicija vzoréenja, vrste vzorcev,
nacrt vzoréenja, Stevilo vzorcev in velikost vzorca,
obravnava vzorca in shranjevanje)

- Priprava za analizo (izbira metode, viri metod,
dejavniki presoje in izbire metod, vzroki za
nepravilne analizne rezultate, validacija metode)

- Meritev (dobra laboratorijska praksa, kalibracija
meritve, doseganje metroloske sledljivosti, nadzor
kakovosti, okolje, oprema in pribor, kemikalije in

- The need for reliable results (justification,
social and economic impact, customers’
requirements, purpose of analysis)

- General principles of quality assurance and
quality control (QA/QC, different standards and
their main features, best practices)

- Sampling (sampling defined, types of samples,
sampling plan, numbers and sample size,
sample handling and storage)

- Preparation for analysis (selecting the method,
sources of methods, factors to consider when
selecting a method, reasons for incorrect
analytical results, method validation)

- Making measurement (good laboratory
practice, calibration of measurement, achieving
metrological traceability, quality control,




potrosnji material, vzdrzevanje in kalibracija
opreme)

- Vrednotenje rezultatov (uporabljana statistika,
nadzorni grafi, merilna negotovost)

- Medlaboratorijske primerjave (sheme,
organizacija, uporabljana statistika, pomen,
sodelovalne studije)

- Dokumentacija in upravljanje z njo (dokumentacija,
mnenja in interpretacije)

- Upravljanje s kakovostjo (sistem upravljanja,
standardi za laboratorije, priro¢niki kakovosti in
druga dokumentacija, nadzor, porocila upravljanja,
odgovornost laboratorijskega osebja za kakovost)

environment, equipment and glassware,
chemicals and consumables, maintenance and
calibration of equipment)

- Data treatment (statistics, control charts,
measurement uncertainty)

- Proficiency testing schemes (organisation,
statistics, making the most of participation in
proficiency testing schemes, collaborative
studies)

- Documentation and its management
(documentation, opinions and interpretations)
- Managing quality (managing system,
standards available for laboratories, quality
manuals and other documentation, audits,
management reviews, responsibility of

laboratory staff for quality)

Temeljna literatura in viri / Readings:

- E. Prichard, V. Barwick, Quality Assurance in Analytical Chemistry, Wiley, 2007, 316 pages.

Cilji in kompetence:

Objectives and Competences:

Cilj predmeta je, da se Student usposobi za
delovanje v analiznem laboratoriju, ki je skladno z
naceli zagotavljanja kakovosti in vodi do veljavnih
analiznih rezultatov.

PREDMETNO SPECIFICNE KOMPETENCE

-Student razume celovitost sistema zagotavljanja
kakovosti, ki temelji na pravilnem izvajanju,
nadzoru in dokumentiranju vseh stopenj analiznega
procesa.

-Student razume strategije delovanja, ki vodijo do
veljavnih analiznih rezultatov in zna prenesti te
strategije na manj kompleksne realne primere.

Student develops skills for quality assurance in
analytical laboratory leading to valid analytical
results.

COURSE SPECIFIC COMPETENCES

Student understands the quality assurance
system which depends on accurate procedures,
control measures and documentation in all
steps of analytical process.

Student understands strategies which produce
valid analytical results and is able to apply these
strategies in practice.

Predvideni studijski rezultati:

Intended Learning Outcomes:

Znanje in razumevanje

Student pridobi znanja pomembna za zagotavljanje
kakovosti v analiznem laboratoriju. Student razume
sistem in mehanizme zagotavljanja kakovosti.

Knowledge and Comprehension

Student fosters knowledge which is essential for
guality assurance in analytical laboratory.
Student understands the quality assurance
system and measures.

Uporaba
Student se usposobi za delovanje znotraj sistema

zagotavljanja kakovosti v analiznem laboratoriju.

Application
Student develops skills for operation in the

accordance with the system of quality
assurance in analytical laboratory.

Refleksija

Analysis
Student fosters the awareness of the

importance of the valid analytical results and




Student se zaveda pomena zanesljivih analiznih performance in the accordance with the
rezultatov in spoStovanja nacel dobre laboratorijske | |principles of a good laboratory practice.
prakse.
Prenosljive spretnosti Skill-transference Ability
Student razvija odgovornost za zanesljivo delovanje | |Student develops personal responsibility for
in spoStovanje postavljenih zahtev. reliable performance and following the
prescribed procedures.

Metode poucevanja in u€enja: Learning and Teaching Methods:
Predavanja, vodeni razgovor, sodelovalno ucenje, Lectures, guided discussions, cooperative
Studij primerov, reSevanje problemov. learning, case studies, problem solving.
Laboratorijsko projektno delo: ovrednotenje Laboratory project: Evaluation of the
prispevkov k merilni negotovosti konénega rezultata| |uncertainty contributions to the final result
dobljenega z analizno metodo. obtained by an analytical method.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Pisno preverjanje znanja.

Reference nosilca / Lecturer's references:

- GROS, Natasa. Evacuated blood-collection tubes for haematological tests : a quality evaluation prior
to their intended use for specimen collection. Clinical chemistry and laboratory medicine, ISSN 1434-
6621, 2013, vol. 51, no. 5, str. 1043-1051.

- GROS, Natasa, CAMOES, Maria Filomena, SILVA, Ricardo J. N. Bettencourt da. Detailed uncertainty
budget for major and minor ions in stock combined calibration standards : influence of impurities in
chemicals. Analytica chimica acta, ISSN 0003-2670.

- GROS, Nata3a, CAMOES, Maria Filomena, SILVA, Ricardo J. N. Bettencourt da. Uncertainty budget for
simultaneous determination of minor and major ions in seawater with ion chromatography confronted
with uncertainties in concentrations of calibration standards. Analytical letters, ISSN 0003-2719, 2010,
vol. 43, no. 7/8, str. 1317-1329.






