Tibela





LIST OF COMPULSORY AND ELECTIVE COURSES AND/OR MODULES WITH CLASS HOURS AND ECTS CREDITS


	Year of study: I  

	Semester: Winter

	COURSE
	COURSE TEACHER
	L
	S
	E
	e-learning
	ECTS
	Compulsory/ optional

	Physiology of Industrial Microorganisms
	Anita Slavica
	40
	0
	30
	0
	6
	compulsory

	Immunology 
	Lidija Šver
	20
	8
	18
	0
	4
	compulsory

	Molecular Biology 
	Igor Stuparević
	30
	0
	15
	0
	4
	compulsory

	Chemistry of Natural Products
	Veronika Kovač
	10
	0
	23
	0
	3
	compulsory

	Cell Technology  (Technology of Animal and Plant Cultures)
	Višnja Gaurina Srček
	20
	15
	15
	0
	4
	compulsory

	Optional courses A1
	
	
	
	
	
	9
	compulsory

	In total
	
	
	
	
	
	30
	

	
	
	
	
	
	
	
	

	Optional courses A1
	
	
	
	
	
	
	

	Toxicology 
	Ivana Kmetič
	20
	0
	15
	0
	3
	optional

	GMOs in Food Production
	Ivan Krešimir Svetec
	20
	15
	0
	0
	3
	optional

	Basics of Bioorganometallic Chemistry
	Lidija Barišić
	15
	0
	23
	0
	2
	optional

	Production of Therapeutic Proteins
	Jurica Žučko
	10
	5
	10
	0
	3
	optional

	Bacteriology
	Jadranka Frece
	15
	10
	0
	0
	3
	optional

	Basics of Tissue Engineering
	Igor Slivac
	14
	10
	0
	0
	2
	optional

	Bioprocess Kinetics 
	Mirela Ivančić Šantek
	30
	45
	0
	0
	6
	optional

	Genetics of Industrial Organisms
	Višnja Bačun Družina
	20
	0
	15
	0
	3
	optional

	Programming in Bioinformatics 
	Antonio Starčević
	10
	5
	10
	0
	2
	optional

	Probiotics and Starter Cultures
	Jagoda Šušković
	16
	0
	23
	0
	3
	optional

	Protein Engineering
	Irena Landeka Jurčević
	18
	3
	0
	0
	2
	optional



	Year of study: I  

	Semester:  Summer

	COURSE
	COURSE TEACHER
	L
	S
	E
	e-learning
	ECTS
	Compulsory/ optional

	Methodology of Scientific Work and Intelectual Propery Protection
	Ivana Kmetič
	20
	15
	15
	0
	4
	compulsory

	Biochemical Analysis
	Vladimir Mrša
	30
	0
	45
	0
	6
	compulsory

	Bioinformatics
	Antonio Starčević
	20
	10
	10
	0
	4
	compulsory

	Genetics of Eukaryotes
	Ivan Krešimir Svetec
	22
	8
	19
	0
	4
	compulsory

	Optional courses A2
	
	
	
	
	
	12
	compulsory

	In total
	
	
	
	
	
	30
	

	
	
	
	
	
	
	
	

	Optional courses A2
	
	
	
	
	
	
	

	Phytoremediation
	Ivana Radojčić Redovniković
	20
	15
	0
	0
	3
	optional

	Biotransformations
	Ivana Radojčić Redovniković
	20
	0
	15
	0
	3
	optional

	Micology
	Ksenija Markov
	15
	10
	0
	0
	3
	optional

	Ecogenetic Studies
	Ksenija Durgo
	12
	12
	0
	0
	2
	optional

	Gene Therapy
	Andreja Ambriović Ristov
	22
	5
	8
	0
	3
	optional

	Interaction of Molecules and Receptors
	Kristina Radošević
	15
	0
	8
	0
	2
	optional

	Microbial Ecology
	Jagoda Šušković
	22
	5
	5
	0
	3
	optional

	Human Physiology
	Reno Hrašćan
	24
	0
	23
	0
	4
	optional

	Mechanisms of Evolution
	Višnja Bačun Družina
	20
	15
	0
	0
	3
	optional






	Year of study: II  

	Semester: Winter

	COURSE
	COURSE TEACHER
	L
	S
	E
	e-learning
	ECTS
	Compulsory/ optional

	Introduction in Master Thesis
	
	0
	150
	0
	0
	10
	compulsory

	Optional courses A1
	
	
	
	
	0
	10
	compulsory

	Optional courses B1
	
	
	
	
	0
	10
	compulsory

	In total
	
	
	
	
	
	30
	

	
	
	
	
	
	
	
	

	Optional courses A1
	
	
	
	
	
	
	

	Toxicology 
	Ivana Kmetič
	20
	0
	15
	0
	3
	optional

	GMOs in Food Production
	Ivan Krešimir Svetec
	20
	15
	0
	0
	3
	optional

	The Fundamentals of Bioorganometallic Chemistry
	Lidija Barišić
	15
	0
	23
	0
	2
	optional

	Production of Therapeutic Proteins
	Jurica Žučko
	10
	5
	10
	0
	3
	optional

	Bacteriology
	Jadranka Frece
	15
	10
	0
	0
	3
	optional

	Basics of Tissue Engineering
	Igor Slivac
	14
	10
	0
	0
	2
	optional

	Bioprocess Kinetics 
	Mirela Ivančić Šantek
	30
	45
	0
	0
	6
	optional

	Genetics of Industrial Organisms
	Višnja Bačun Družina
	20
	0
	15
	0
	3
	optional

	Programming in Bioinformatics 
	Antonio Starčević
	10
	5
	10
	0
	2
	optional

	Probiotics and Starter Cultures
	Jagoda Šušković
	16
	0
	23
	0
	3
	optional

	Protein Engineering
	Irena Landeka Jurčević
	18
	3
	0
	0
	2
	optional

	
	
	
	
	
	
	
	

	Optional courses B1
	
	
	
	
	
	
	

	Lipase-Catalysed Preparation of Chiral Compounds
	Senka Djaković
	15
	4
	20
	0
	3
	optional

	Biodegradation of Organic Compounds
	Tibela Landeka Dragičević
	20
	8
	7
	0
	3
	optional

	Peptidomimetics and Pseudopeptides
	Lidija Barišić
	15
	4
	20
	0
	3
	optional

	Modelling in Food Engineering
	Jasenka Gajdoš Kljusurić
	25
	5
	10
	0
	3
	optional

	Production and Use of Baker’s and Food-Grade Yeast
	Jasna Mrvčić
	10
	5
	25
	0
	3
	optional

	Green Chemistry
	Mojca Čakić Smenečić
	20
	0
	15
	0
	3
	optional




	Year of study: II  

	Semester:  Summer

	COURSE
	COURSE TEACHER
	L
	S
	E
	e-learning
	ECTS
	Compulsory/ optional

	Management
	Vladimir Žanić
	30
	30
	0
	0
	5
	compulsory

	Master Thesis
	
	0
	0
	300
	0
	20
	compulsory

	Optional courses B2
	
	
	
	
	
	5
	compulsory

	In total
	
	
	
	
	
	30
	

	
	
	
	
	
	
	
	

	Optional courses B2
	
	
	
	
	
	
	

	English Language 4
	Andrea Šupih Kvaternik
	10
	20
	0
	0
	3
	izborni

	English Language 5
	Andrea Šupih Kvaternik
	10
	20
	0
	0
	3
	izborni

	Production of Predicate and Sparkling Wines
	Natka Ćurko
	20
	7
	8
	0
	3
	izborni

	Shelf Life of Packaged Foodstuffs
	Mario Ščetar
	15
	15
	0
	0
	3
	izborni

	Modified Fats and Oils
	Dubravka Škevin
	20
	9
	6
	0
	3
	izborni

	Robotics in Food Engineering
	Mirjana Čurlin
	20
	0
	20
	0
	3
	izborni

	German Language 4
	Dijana Njerš
	10
	0
	20
	0
	3
	izborni

	Microbiological, Chemical and Physical Monitoring in Brewing Process
	Sunčica Beluhan
	16
	6
	18
	0
	3
	izborni

	Sensory and Chemometric Evaluation of Wine
	Karin Kovačević Ganić
	20
	0
	15
	0
	3
	izborni

	German Language 5
	Dijana Njerš
	10
	20
	0
	0
	3
	izborni

	Advances in Production, Processing and Application of Lecithin
	Sandra Balbino
	20
	5
	10
	0
	3
	izborni

	Biotechnological Aspects of Wine Production
	Vesna Zechner Krpan
	24
	0
	24
	0
	4
	izborni



Napomena: u izborne predmete skupine B ulaze svi obvezni predmeti sa svih studija, izborni predmeti iz skupine A i gore predloženi predmeti skupine B.


LIST OF ABBREVIATIONS
	DBE
	Department of Biochemical Engineering 

	DCB
	Department of Chemistry and Biochemistry 

	DFE
	Department of Food Engineering 

	DFQC
	Department of Food Quality Control 

	DGP
	Department for General Programmes 

	DPE
	Department of Process Engineering 

	FFTB
	Faculty of Food Technology and Biotechnology

	LAC
	Laboratory for Analytical Chemistry 

	LAEPSCT
	Laboratory for Antibiotic, Enzyme, Probiotic and Starter Cultures Technology 

	LB
	Laboratory for Biochemistry 

	LBEIMMBT
	Laboratory for Biochemical Engineering, Industrial Microbiology and Malting and Brewing Technology 

	LBMG
	Laboratory for Biology and Microbial Genetics 

	LBWWT
	Laboratory for the Biological Waste Water Treatment 

	LCCT
	Laboratory for Cereal Chemistry and Technology 

	LCTAB
	Laboratory for Cell Technology, Application and Biotransformations 

	LCTCCP
	Laboratory for Chemistry and Technology of Carbohydrates and Confectionery Products 

	LDTMBAC
	Laboratory for drying Technologies and monitoring of biologically active compounds 

	LFCB
	Laboratory for Food Chemistry and Biochemistry

	LFP
	Laboratory for Food Packaging

	LFPE
	Laboratory for Food Processes Engineering 

	LFQC
	Laboratory for Food Quality Control 

	LFYT
	Laboratory for Fermentation and Yeast Technology 

	LGICE
	Laboratory for General and Inorganic Chemistry and Electroanalysis 

	LGMFM
	Laboratory for General Microbiology and Food Microbiology 

	LMFT
	Laboratory for Meat and Fish Technology 

	LMRA
	Laboratory for MRA 

	LNS
	Laboratory for Nutrition Science 

	LOC
	Laboratory for Organic Chemistry 

	LOFT
	Laboratory for Oil and Fat Technology 

	LPCC
	Laboratory for Physical Chemistry and Corrosion 

	LT
	Laboratory for Toxicology

	LTAW
	Laboratory for Technology and Analysis of Wine 

	LTFVPP
	Laboratory for Technology of Fruits and Vegetables Preservation and Processing 

	LTMMP
	Laboratory for Technology of Milk and Milk Products 

	LUO
	Laboratory for Unit Operations 

	LWT
	Laboratory for Water Technology 

	NUL
	National and University Library in Zagreb

	SB
	Section for Bioinformatics

	SE
	Department of Management 

	SFE
	Section for Fundamental Engineering 

	SFPD
	Section for Food Plant Design 

	SM
	Section for Mathematics

	SPE
	Section for Physical Education 

	ST
	Section for Thermodynamics 

	STFL
	Section for Technical Foreign Languages 





INFORMATION ON INDIVIDUAL EDUCATIONAL COMPONENTS


	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biochemical_engineering_industrial_microbiology_and_malting_and_brewing_technology/anita_slavica" Anita Slavica, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biochemical_engineering_industrial_microbiology_and_malting_and_brewing_technology/vesna_zechner_krpan" Vesna Zechner-Krpan, PhD, Full Professor
Nenad Marđetko, mag. ing.	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Physiology of Industrial Microorganisms	1.9. Number of ECTS credits allocated
	6
	1.3. Course code
	53241	1.10. Number of contact hours (L+E+S+e-learning)
	40 + 30 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	40
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	FFTB	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The main objective of the course is to introduce to students holistic approach in implementation, analysis and evaluation of methods, procedures and bioprocesses carried out by traditional and potential biocatalysts but also by creating novel ideas and solutions. 
	2.2. Enrolment requirements and/or entry competences required for the course
	Prior knowledge in biotechnology, microbiology, (bio)chemistry, instrumental analysis, biochemical engineering and genetical engineering are eligible and they can be acquired after module enrolment. 
To enrol in this course, the following courses must be completed:
Biotechnology 1*
Microbiology*
Biochemistry 2*
Biochemical engeneering*
Genetic engineering 
*if students have to complete this course as part of the Prerequisite year
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
select corresponding model organism for conducting of particular biological tests or scientific researches
breed and characterize microorganisms and animal and plant cells
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers 
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	interpret and individually present available information about biochemical reactions and metabolic pathways and efficiently communicate issues in microbial physiology with experts and laics.  
explain application of certain (macro)molecule, cell compartment or whole (microbial) cell in bioprocesses for production of biotechnological products (e.g. alcohols, acids, microbial biomass, etc.). 
explain formation of electrochemical gradient (chemiosmotic mechanism) and ways of generation of metabolic enegy as well as mechanisms of transport regulation (chemiosmotic transporters, PTS, egzo- and endocytosis).  
explain evolution and mechanisms of regulation of diverse metabolic (catabolic and anabolic) pathways, especially in traditional industrial microorganisms (lactic acid bacteria, acetic acid bacteria, moulds and yeast Saccharomyces cerevisiae).  
explain mechanisms of signal transduction (global regulatory networks), especially mechanisms of regulation of gene expression (glucose repression, lac operon of Escherichia coli, synthesis of alarmone and functioning of relA/spoT modulon, sporulation in bacteria). 
explain aplication of analytical methods for monitoring of targeted event at the level of enzyme, cell compartment, whole cell or microbial biomass in bioreactor and implement them. 
apply selective conditions and known mechanisms of metabolism regulation (non-oxidative metabolism, incomplete biooxidations, Pasteur and Crabtree effect in Saccharomyces cerevisiae, mycelial pellet formation) during cultivation and maintenance of microorganisms as well as production of different products.   
	2.5. Course content (syllabus) 
	Lectures
Introduction and Methods in physiology of industrial microorganisms
Key characteristics of procaryotic and eucaryotic cells and other biocatalysts and their biotechnological application, plant and animal cells and higher organisms in traditional and novel bioprocesses. Sources of monocultures of industrial microorganisms (wild-types and mutants) and other biological materials; methods and techniques of isolation of microorganisms from different habitats. Implementation of selective cultivation conditions and processes in the laboratory scale, semi-industrial and industrial scale. Implementation of simple and hybrid methods and techniques (chemostat, light and electron microscopy, SEM and TEM; diffraction of X-rays; UV-Vis spectrometry; 1D and 2D chromatographic and electrophoretic methods; capillary electrochromatography; luminescence; flow cytometry; ionization techniques and mass spectrometry; NMR; ELISA; microsensors; use of PCR, tags, mutations and other genetic engineering techniques) in investigation of physiology of industrial microorganisms. Utilization of in silico analyses (metabolic control analysis of glycolytic flux in the yeast S. cerevisiae, formation of 3D model of macromolecules with D-amino acid oxidase as an example). Nucleic acid and protein sequence analysis. Holistic and multi-omics approach in investigation of physiology of (potential) industrial microorganisms (genomics, transcriptomics, proteomics, lipidomics, metabolomics, fluxomics and bibliomics).
 
Biomembranes and bioenergetics, transport acros the cell membrane, and structure of microbial cell
Hypothesis for the formation of procaryotic and eucaryotic cells. Multiple roles of membranes of (industrial) microorgansims. Different substrates as sources of chemical energy. Photosynthetic light energy utilization in biomembranes of (potential) industrial microorganisms. Chemiosmotic mechanism, formation of an electrochemical gradient across a membrane and comparison of oxidative phosphorylation and (non cyclic and cyclic) photophosphorylation. Examples of aerobic and anaerobic respiration in industrial microorganisms. Pasive and active transport of ions and molecules through the cell membrane of prokaryotic and eucaryotic industrial microorganisms with special attention to phosphoenolpyruvate phosphotransferase system (PTS) as well as lactose transport (lactose permease) into cells of Escherichia coli coupled to proton movement (respiratory chain). Exocytosis and endocytosis. Importance of cell structure for its industrial application.

Catabolism and anabolism and secondary metabolism
Employement of autotrophs and heterotrophs in industrial biotechnological production. Utilization of different substrates (carbohydrates, lipids, hydrocarbons, compounds with one or two carbon atoms, nitrogen compounds, reserve compounds) and production of industrial products via different metabolic pathways (glycolysis, phosphoketolase pathway, Entner-Doudoroff pathway, penthose phosphate pathway, citric acid cycle and dicarboxylic acid cycle, anaplerotic reactions, oxidation of hydrocarbons and beta oxidation, transamination, oxidative and reductive deamination, nitrification and denitrification, glyoxylate cycle, Calvin-Benson-Bassham pathway, serine pathway, ribulose monophosphate pathway) and by other specific reactions. Usage of secondary metabolism reactions in industrial production. 

Regulation of metabolism of industrial microorganisms
Signal/stimulus transduction and adaptive response of microorganisms (signal/sensor-receptor/transmitter-receiver/regulator/response/adaptation system). Levels of regulation of metabolism of industrial microorganisms (regulation of transcription, translation, posttranslation modifications, compartmentation and specific recombination). Organization of genetica material in microorganisms (operon, regulon, stimulon, modulon) and related mechanisms of regulation (protein-DNA interaction). Examples of wild types and (auxotrophic and regulatory) mutants. Global regulatory networks and signal transduction - constant and transient catabolite glucose repression in Gram-positive (ccpA modulon) and Gram-negative bacteria (crp modulon) and diauxic growth (role of cAMP). Shift-up and shift-down experiments, control of anabolism - relA/spot modulon (stalled ribosomes, role of acyl carrier protein, synthesis of ppGpp).

Cell cycle. Biochemical and morphological differentiation of microbial cells (sporulation of Bacillus sp.)
Key events during mitosis (symmetric cell division). Signal transduction (e.g. “starvation”, quorum sensing, DNA synthesis) by SpoO-phospho-relay pathway, (auto)regulation of gene expression (abrB gene and and genes coding for sigma factors), biochemical and morphological differentiation of species from genus Bacillus (asymmetric cell division) and spore formation. Specific recombination and formation of gene coding for sigmaK factor and its posttranslational modification. Activation and germination of spore. Importance of understanding of mechanisms of signal transduction and biochemical (secondary metabolism) and biochemical-morphological (sporulation) differentiation of certain cells.

Fermentations and incomplete oxidations by traditional industrial microorganisms: production of lactic acid, acetic acid and citric acid
Complete and incomplete biooxidations of substrates by industrial microorganisms and production of main products in the industrial scale [e.g. alcohols, ketones, (amono)acids, antibiotics] by incomplete biooxidations. Transport of glucose and other carbon and energy sources into cells of lactic acid bacteria and regulation of their metabolism (homo- and heterolactic fermentation, phosphoketolase pathway, mixed-acid fermentation). Distribution of energy of phosphoenolpyruvate dephosphorylation between active transport of substrate by PTS and ATP generation during steady-state, starvation and re-start of glycolysis. Diffusion of undissciated lactic acid through cytoplasmic membrane, proton/lactate symport and citrate/lactate antiport. Mechanisms of acetic acid bacteria resistance to relatively high concentrations of ethanol and acetic acid. Preview of selected physiological characteristics of acetic acid bacteria used in traditional and novel bioprocesses. Regulation of metabolism of acetate (acetate switch) and production of acetate by acetogenesis (Wood-Ljungdahl pathway).

Regulation of metabolism of different carbohydrates in the cells of yeast Saccharomyces cerevisiae
Carbohydrates (glucose, fructose, mannose, maltose, galactose, sucrose) transporters. Utilization of different carbohydrates  and other substrates under aerobic and anaerobic conditions of cultivation of yeast S. cerevisiae. Coordination of glycolysis and gluconeogenesis with special attention to inactivation of fructose-1,6-biphosphatase after addition of glucose.Organization of genetic material in yest cells [UAS, OP (URS), TATA and I]. Use of non-repressible and nonderepressible mutants in research and industrial production. Leloir pathway and gal operon. Glucose signal transduction by phosphorylation cascade from extracellular space to genes coding for proteins/enzymes that are involved in transport and metabolism of other carbohydrates, and glucose repression. Oxidative and oxidative-fermentative metabolism of carbohydrates during batch and continuous   cultivation of S. cerevisiae. Pasteur and Crabtree effect. Employment of chemostat in creation of transient experiments (pulse and stepwise impuls of glucose) and methods and techniques used in experimental characterization of  short- and long-term Crabtree effect.  

Exercises
Methods in physiology of industrial microorganisms
Selection and employement of key physiological characteristics of given industrial microorganisms (Lactobacillus sp., Clostridium sp., Streptomyces sp., Saccharomyces sp.) and isolation of their monocultures from preferred habitats by sample preparation and sequential cultivations in broths and solid media under chosen conditions. Picking colonies, microscopy, preparation of lasting microbial cultures and their deposition in laboratory culture collection.

Cell cycle and biochemical and morphological differentiation (sporulation) of Bacillus sp.
Cultivation and identification of mother cells and buds. Use of thermical stress as a stimuls for initiation of sporulation of Clostridium sp. and inoculation of resulting spores into starch containing medium. Discrimination of vegetative cels from spores. 

Fermentations and incomplete oxidations by traditional industrial microorganisms: production of lactic acid, acetic acid and citric acid
Preparation of media, inoculation and monitoring of bioprocesses for production of: (i) L-lactic acid from molasses by Gram-positive lactic acid bacterium Lactobacillus rhamnosus DSM 20021T, (ii) equimolar amount of D-/L-lactic acid by simultaneous saccharification and fermentation of starch by Gram-positive amylolytic lactic acid bycterium Lactobacillus amylovorus DSM 20531T, (iii) acetic acid from ethanol and wine by Gram-negative bacterium Acetobacter aceti DSM 3508, (iv) citric acid from molasses during surface and submerged cultivation of Aspergillus niger. Estimation of efficiency of the bioprocesses based on experimentally determined concentrations of produced acids and associated biokinetic parameters (yields, YX/S and YP/S, and bioprocess efficacy, E).   

Regulation of metabolism of carbohydrates in the yeast Saccharomyces cerevisiae cells
Media preparation, inoculation and cultivation of S. cerevisiae under aerobic and anaerobic (microaerophilic) conditions. Estimation of efficiency of both types of cultivations based on experimental data and confirmation of Pasteur and Crabtree effect.  
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	Y
	 
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	6

	2.9. Assessment methods and criteria
	Assessment methods are written [partial written exams (two) or written exam covering the entire syllabus] and oral (Oral exam covering the entire syllabus). Assessment criteria are in accordance with course objectives and learning outcomes. Class attendance (lectures and exercises) is not part of the grade, but is a basic and only prerequisite to taking the exam.
The passing grade on the (partial) written exam is 60 % of total points. On the oral exam, two of the elimination questions must be answered and a minimum of 60 % points on each of the following three questions must be achieved. 

	2.10. Student responsibilities
	To pass the course, students have to:
attend classes regularly and actively participate 
pass the written and oral exam. 

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Cooper, G. M., Hausmann, R. E., Stanica: molekularni pristup, 2010, copublished by ASM Press and Sinauer Associates, Inc., Sunderland, MA, USA, (G. Lauc, ur.), Medicinska naklada d.o.o., Zagreb.
	0
	YES, lecturer

	· 
	Alberts, B. i sur., The Cell, 1983, Garland Publishing, Inc., New York & London.
	0
	YES, lecturer

	· 
	Lengeler, J.W., Drews, G., Schlegel, H.G., Biology of the Prokaryotes, 1999, Georg Thieme Verlag, Stuttgart, New York
	0
	YES, lecturer

	· 
	Moat, A.G., Microbial Physiology, 1979, John Wiley & Sons, New York.
	0
	YES, lecturer

	· 
	Industrial Microbiology and Biotechnology, 1999 (A.L. Demain, J.E. Davies, ur.) ASM Press, Washington.
	0
	YES, lecturer

	· 
	Lakowicz, J.R., Pinciples of Fluorescence Spectroscopy, 1999, 2nd edition, Kluwer Academic/Plenum Publishers, New York.
	0
	YES, lecturer

	· 
	
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	Recently published papers (list of scientific papers and reviews has been updated every year), as indicated in lecture materials (L and E), are available at Course Lecturer. 
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/lidija_sver" Lidija Šver, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/reno_hrascan" Reno Hrašćan, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/alemka_markotic" Alemka Markotić, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/alenka_gagro" Doc. dr. sc. Alenka Gagro, znan. savjetnik
Ruža Frkanec, PhD
Krešo Bendelja, PhD
Maja Šantak, PhD
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ana_bielen" Ana Bielen, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/tomislav_vladusic" Tomislav Vladušić, PhD, Assistant Professor
Adela Štimac, PhD	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Immunology	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53242	1.10. Number of contact hours (L+E+S+e-learning)
	24 + 18 + 8 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	30
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures and part of seminars in P6, part of exercises in the LBMG. Part of seminars and exercises are delivered in Center for Research and Knowledge Transfer in Biotechnology, University of Zagreb	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The course objective is to familiarize students with organization of the immune system and basic mechanisms of its action, such as innate immunity, specific immunity, mechanism of antigen recognition and presenting. Students will familiarize with regulation and control of effector mechanisms in the defence against antigens originating from infectious microorganisms (bacteria, viruses, parasites and fungi), antigens of non-infectious origin (tumour antigens and graft antigens), as well as principles of immunotherapy. Also, they will get insight in the emergence of diseases linked to the immune systes, such as hypersensitivity, autoimmunity and immunodeficiency. Through seminars and exercises, students will get insight into principles and application of immunology testing in diagnostics, as well as possibilities of using modern biotechnological methods in immunotherapy. 
	2.2. Enrolment requirements and/or entry competences required for the course (if existing)
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	name the components of the immune system
identify the differences between innate and acquired immunity
link and explain mechanisms of antigen recognition and presentation
describe and explain mechanisms of humoral and cellular immunity
indicate basic types of hypersensitivity and explain mechanism of alergic reaction
define the concept of immunodeficiency and autoimmune disease
apply basic immunology methods and interpret the obtained results
	2.5. Course content (syllabus) 
	Review of the immune system
Organization of the immune system
Innate immunity
Aquired (specific) immunity
Production and structure of antibodies on a molecular level
Cytokines and chemokines
Phisiological course of immunoreaction
Humoral immunity
Cellular immunity
Immunoreaction
Mucosal immunity
Immunoreaction in defense and disease
Mechanisms of allergic reaction
Immunoreaction to tumour
Modification of immunoreaction
Seminars
Methods in Immunology
Mechanisms of inflammation in obesity
Innate immunity in viral infection
Interactions of microbiome and immune system 
Parasitic (helminth) infection: new weapon against immune disorders?
Autoimmune diseases
Immunobiological therapy
Nanomedicine
	2.6. Format of instruction:
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	 
	N
	Report
	 
	N
	Preliminary exam preko e-učenja
	Y
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	provjera usvojenog gradiva na predavanjima putem Kahoot-
	Y
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Assessment is carried out in written form (exercises entry preliminary exam taken as an e-test through Merlin (e-learning platform)) and through the oral exam during the exam period. There are no partial exams.
The final grade represents the mean value of the oral exam grade and:
the grade achieved through the entry preliminary exam in practical work - exercises (e-test)
the seminar paper grade
the bonus grades for optional solving short test during lectures (Kahoot)
Preliminary exam Grading scale:
0 - 15,0                                fail (1)
15,5 - 18,5                            sufficient (2)
19,0 - 22,0                           good (3)
22,5 - 26,0                          very good (4)
26,5 - 30,0                           excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all classes (a maximum of 20% of absence is allowed)
achieve a minimum of 15,5 points on the preliminary exam in practical work – exercises (e-test)
write a seminar paper and give a presentation
achieve a minimum of 8 points on the oral exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Lecture material (Power Point presentation)
	0
	YES, Merlin and web pages

	· 
	Seminar material (Power Point presentation)
	0
	YES, Merlin and web pages

	· 
	Exercise material
	0
	YES, Merlin and web pages

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	

Andreis I, Batinić D, Čulo F, Grčević D, Marušić M, Lukinović-Škudar V, Marušić M, Taradi M, Višnjić D (2010) Imunologija. Medicinska naklada, Zagreb
Exercises iz kolegija Immunology(2009). Imunološki zavod & Prehrambeno-biotehnološki fakultet, Zagreb
Abbas, Abul K, Lichtman, Andrew H, Poper, Jordan S (2000): Cellular and molecular immunology. 4th ed. W.B. Saunders Company, Philadelphia, USA
Roitt, Ivan, Brustoff, Jonathan, Male, David (2001): Immmunology. 6th ed. Mosby, Edinburgh, UK
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Igor Stuparević, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Molecular Biology	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53243	1.10. Number of contact hours (L+E+S+e-learning)
	30 + 15 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	oko 40
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	lectures in P5, laboratory exercises in the LB (6th floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Acquirement of basic knowledge and recent insights about regulation of gene expression in prokaryotic and eukaryotic cells and about targeting and transport of proteins to eukaryotic cell compartments and protein secretion. Students will be able to use this knowledge in future work in scientific research and modern biotechnological industry.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products  
apply knowledge acquired in order to construct genetically modified organisms of desired traits  
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories  
select corresponding model organism for conducting of particular biological tests or scientific researches 
participate in activities of advisory and legislative bodies in the field of molecular biotechnology  
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods  
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers 
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences 
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· understand basic principles of gene expression process in prokaryotic and eukaryotic cells
· describe, explain and compare the molecular mechanisms of transcriptional regulation of gene expression in prokaryotic and eukaryotic cells
· describe and explain mechanisms of post-transcriptional regulation of gene expression in eukaryotic cells
· describe principles and apply some of the modern biochemical and molecular biology methods used in investigation of transcriptional regulation
· choose right biochemical methods in investigation of gene expression process
· describe and explain the molecular mechanism of recognition and sorting of proteins in       cellular organelles, secretion of proteins and the process of protein glycosylation

	2.5. Course content (syllabus) 
	Lectures: Control of gene expression: principles of transcriptional regulation in prokaryotic and eukaryotic cells; structure and function of RNA polymerase, general and specific transcription factors and coactivator protein complexes; chromatin modifying complexes, and mechanism of chromatin remodelling; processing of pre-mRNA. Biochemical methods and in vivo methods in study of transcriptional regulation. Splicing mechanism and alternative splicing, posttranscriptional regulation of gene expression. Postsynthetic modification of proteins. Mechanisms of protein recognition and targeting to cellular compartments; protein secretion; protein glycosylation. 
Laboratory Practice: Yeast transformation method and examining the mechanism of transcription regulation of the yeast PHO5 gene by using regulatory  mutants.
	2.6. Format of instruction:
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	Y
	 
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Learning outcomes assessment is carried out through an oral exam.
Students must correctly describe biochemical processes involved in the complex process of gene expression and the protein transport process in eukaryotic cells by using the appropriate professional terminology and experimental methods used in the research of these processes. Additionally, students must show a high level of understanding of these processes, especially the mechanisms of their regulation by which the optimal physiological effectiveness is obtained.  

	2.10. Student responsibilities
	To pass the course, students have to:
obtain a positive grade of the seminar paper about results of experimental work done on exercises
give a presentation of a report about a scientific paper containing newest results about one of the topics related to the syllabus
pass the oral exam.

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Lodish et al. Molecular Cell Biology (seventh edition), W.H. Freeman and Co., New York, 2013.; chapters: 4. Basic Molecular Genetics Mechanisms, 7. Transcriptional Control of Gene Expression, 8. Post-transcriptional Gene Control, 13. Moving proteins into Membranes and Organelles
or appropriate chapters in the fifth edition
	1
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	B. Lewin, Genes VII, Oxford University Press, New York, 2000.
J. Wilson and T. Hunt, Molecular Biology of the Cell, a Problems Approach (fourth edition), Garland Science, Taylor and Francis Group, New York and London, 2002.
Robert J. White, Gene transcription, Mechanisms and Control, Blachwell Science Ltd, Oxford, 2001.
Recentni revijalni radovi iz područja regulacije transkripcije.
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Veronika Kovač, PhD, Associate Professor 
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/senka_djakovic" Senka Djaković, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/jasmina_lapic" Jasmina Lapić, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/monika_kovacevic" Monika Kovačević, PhD
Alma Filipović, dipl. ing. 	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Chemistry of Natural Products	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53244	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 23 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	35
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures in P6	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Extension and widening of the encyclopedic knowledge of biomolecules acquired during under-graduate studies with emphasis on the secondary metabolites. Acquiring adequate laboratory skills (techniques of isolation, purification and identification of plant metabolies).
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	
distinguish and classify natural products that have a significant role in different branches of biotechnology
interpret most important properties, basic principles of biosynthesis as a biological effect of secondary metabolites (terpenes and terpenoids, alkaloids, shikimate-lignans, polyphenols, prostaglandins, pheromones and flavonoids) and basic biomolecules (carbohydrates, lipids) 
describe methods of isolation and identification of basic biomolecules and secondary metabolites 
according to the given instruction, independently  perform isolations, purifications and identifications of secondary metabolites by applying common laboratory technics
	2.5. Course content (syllabus) 
	Introduction to natural products
Isolation, separation and determining the structure of natural products
Carbohydrates: nomenclature, stereochemistry of carbohydrates, reactions of carbonyl and hydroxyl group of monosaccharides, oligosaccharides and   polysaccharides
Lipids: classification and nomenclature, characteristic reactions and representatives of certain lipid groups
Biosynthesis of steroids
Aromatic compounds: classification, chemical structure and biosynthesis, shikimic acid, tannins, coumarins, lignins, aromatic polyketides, flavonoids
Terpenes and terpenoides: classification, properties, biosynthesis and biological effect of important representatives
Prostaglandines: basic chemical structure, properties, classification, biosynthesis; role of prostaglandins as their effect in a human organism
Alkaloids: classification, properties, biosynthesis and biological effect of important representatives
Pheromones: classification, properties and role in living organisms; function of    fundamental representatives of animal and possible human pheromones
	2.6. Format of instruction:
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	Y
	 
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	Y
	 
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	     
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum total number of points is 100. 
Written exam: 80 points,
Laboratory exercises: 20 points.

Grading scale:
<60 points	             fail
60 – 69 points	sufficient
70 - 79 points	good
80 - 89 points	very good
90 - 100 points	excellent

	2.10. Student responsibilities
	To pass the course, students have to:
successfully successfully do all the exercises in practical work in practical work, write a report for each exercise and pass the final preliminary exam
attend all lectures (a maximum of one unjustified absence is allowed)
achieve a minimum of 48 points on the written exam
achieve a minimum of 12 points with exercises
achieve a minimum of 60 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	S. H. Pine, Organska kemija (prijevod I. Bregovec, V. Rapić), Školska knjiga, Zagreb, 1994.
	22
	 

	· 
	V. Rapić, Nomenklatura organskih spojeva, Školska knjiga, III izmijenjeno i nadopunjeno izdanje, Zagreb, 2004.
	6
	 

	· 
	V. Rapić, Postupci priprave i izolacije organskih spojeva, Školska knjiga, Zagreb, 1994.
	9
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	J. McMurray, Fundamentals of Organic Chemistry, Brooks/ Cole-Thompson Learning, Fifth Edition, Pacific Grove, USA, 2003.
J. Mann, R. S. Davidson, J. B. Hobbs, D. V. Banthorpe, J. B. Harborne, Natural Products, Addison Wesley Longman Limited, Edinburgh Gate, 1996.
Natural Products (Eds. W.Steglich, B. Fugmann, S. Lang-Fugmann), Thieme, Stuttgart, 2000.
Prirodni produkti i srodni spojevi: Revidirana sekcija F-preporuke IUPAC 1999. (preporuke HDKI i HKD 2003.), preveo I. Bregovec, Hrvatsko društvo kemijskih inženjera i tehnologa, 2004.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/visnja_gaurina_srcek" Višnja Gaurina Srček, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/ivana_radojcic_redovnikovic" Ivana Radojčić Redovniković, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/igor_slivac" Igor Slivac, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/kristina_radosevic" Kristina Radošević, PhD, Assistant Professor
Marina Cvjetko Bubalo, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Cell Technology  (Technology of Animal and Plant Cultures)	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53245	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 15 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	30
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P5, exercises in the CTAB	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students to animal and plant cell culture and its role in modern biotechnology. Special emphasis is on application of thie technology in research as well as in production of bioavtive compounds and recombinant products. The focus will be on the development of cell lines and their application in the production of recombinant proteins. Through the practical part of the course the students learn basic techniques in cell cultivation maintenance, setting up a cell culture and interpreting the obtained parameters of cell growth and metabolism. The adopted lab skills and knowledge in are applicable in biomedical research as well as in running small scale biotech processes with cells.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
grow and characterize microorganisms and animal and plant cells  
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define and explain the role/importance of certain cell type, the composition of cell culture media, cell growing conditions and cell product in a technological process with animal and plant cells
explain the need for and type of genetic modification needed for development of a cell type with desired properties.
distinguish and explain the choice of bioreactor and cultivation conditions, depending on the cell type and the final product
describe and categorize the key parameters for biotechnological production of secondary metabolites using plant cell culture
conduct and review a simple laboratory work that involves setting up and maintaining small scale animal cell culture and plant tissue
interpretation of basic growth parameters during animal or plant cell cultivation.
	2.5. Course content (syllabus) 
	Animal cell culture technology – its history and importance
Cell cultivation, cell culture media and cell growth parameters
Stable cell line development 
Cell culture bioreactors  and types of cultivation process in bioreactors.
Down stream in cell culture technology
Viral vaccine and monoclonal antibody production
Stem cell and tissue engineering
New trends in animal cell technology
Plant cell culture technology – history and importance
Plant tissue and cell genetic modification
Genetic engineering in plants – recent developments
Secunddary metabolites production form plant cells and tissue
Coleus blumei-as a source of an organic acid
Bioreactors in plant cell technology
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	 

	· 
	Experimental work
	 
	N
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Assessment is made through a written exam consisting of 10 questions (which include lectures, exercises and seminars content) graded with 0, 1, 2, 3 or 4 points. The maximum number of points in 30. 
 
Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend lectures and seminars (a maximum of two absences is allowed)
participate in exercises and hand in an exercises report
achieve a minimum of 18 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	I. Slivac, V.Gaurina Srček, K. Radošević (2016) Osnove tehnologije životinjskih stanica (internal script), 226 pages
	0
	YES, Merlin and webpages

	· 
	I. Radojčić Redovniković, M. Cvjetko Bubalo (2016) Osnove biljnih stanica (internal script)
	0
	YES, Merlin and webpages

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	
Castilho LR, Moraes AM, Augusto EFP, Butler M: Animal Cell Technology: From Biopharmaceuticals to Gene Therapy, Taylor & Francis Group, New York, London, 2008 

Davey MR, Anthony P: Plant Cell Culture: Essential Methods, John Wiley & Sons, New Jersey, 2010 

S. Jelaska: Kultura biljnih stanica i tkiva. Temeljna istraživanja i primjena, Školska kniga, Zagreb, 1994

R. Ian Freshney: Culture of Animal Cells – a manual of basic technique, fourth edition , Wiley-Liss Inc., New York, 2000
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_toxicology/ivana_kmetic" Ivana Kmetič, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ksenija_durgo" Ksenija Durgo, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_toxicology/teuta_murati" Teuta Murati, PhD
Marina Miletić, mag. ing.	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Toxicology	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53252	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	10
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures in P1, exercises in the LT and the LBMG	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Course objectives include introduction of basic terminology and principles in toxicology, toxicokinetics and toxicodynamics and toxicity tests. Within the course, the student will develop skills to ensure food safety. Students will be able to select and apply an in vitro system for preliminary screening of chemicals and specific tests for intracellular toxicity detection.

	2.2. Enrolment requirements and/or entry competences required for the course
	

	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
select corresponding model organism for conducting of particular biological tests or scientific researches
breed and characterize microorganisms and animal and plant cells
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define and explain basic terms and principles in toxicology
classify toxicants and explain toxicokinetics and toxicodynamics processes (basics)
explain quantitative aspects of toxicity (basics) and effects of toxic substances at the molecular and cellular level
classify toxicants that may be formed during food processing and explain mechanisms of their toxic action 
describe animal and alternative toxicity tests, as well as biological, physical and chemical methods for determination of toxicants in food 
apply alternative toxicity tests and quantify toxic effects of xenobiotics
 explain, compile and evaluate inputs for environmental risk assessment and analyze possibility of adverse effects outcomes
	2.5. Course content (syllabus) 
	The history of toxicology and the role of toxology as a science
Classifications of toxic substances. The basic toxicological terms.
Quantitative aspects of toxicity
In vivo and in vitro toxicity tests
ADME (Absorption, Distribution, Metabolism and Excretion) of a toxicant (basics). Accumulation of toxic compounds in the body
Biotransformation of xenobiotics - basics
Target sites of xenobiotic activity. Toxicodynamics
Pesticides - residues in food and toxic effects. Impact of processing on pesticide residues in food
Heavy metals -  residues in food and toxic effects. Impact of processing on metal content in food
Thermally induced toxicants in food 
	2.6. Format of instruction:
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	Y
	     
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Students can pass the course through two partial exams. A minimum of 24 points is needed to pass a partial exam. Passing the first partial exam is not a prerequisite to taking the second partial exam, but the failed partial exam can be taken only in the first exam period. If students do not pass the course by partial exams, they take a written exam. 
The final grade is based on points achieved on the written exam (a minimum of 48 out of 80 points) and the final preliminary exam in practical work - laboratory exercises (a minimum of 6 out of 10 points) with a positive report grade as follows:
81 - 90 points:      5 (excellent); ≥ 90 %
72 - 80 points:      4 (very good); ≥ 80 %
63 - 71 points:       3 (good); ≥ 70 %
54 - 62 points:      2 (sufficient); ≥ 60 %
0 – 53 points:        1 (fail); < 60 %

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work in practical work
attend all lectures (a maximum of two unjustified absences is allowed)
write a report after finishing laboratory exercises
achieve a minimum of six points on the preliminary exam after finishing laboratory exercises
achieve a minimum of 24 points on each of the two partial exams or 48 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Hodgson, E. (2004) A Textbook of Modern Toxicology, 3. izd., John Wiley & Sons, Hoboken, New Jersey. chapters: 1 - 8
	0
	YES, web pages

	· 
	Timbrell, J.A. (2000) Principles of Biochemical Toxicology, 3.izd., Taylor & Francis, London. chapters: 4 and 7 
	0
	YES, web pages

	· 
	Klaassen, C.D. (2013) Casarett & Doull's Toxicology: The Basic Science of Poisons, 8.izd. McGraw-Hill Education, New York. chapters: 22 and 23 
	0
	YES, web pages

	· 
	Freshney, R.I. (2005) Culture of Animal Cells – a Manual of Basic Technique, 5.izd. John Wiley & Sons Inc., New Jersey. chapters: 1, 5, 6, 9, 12, 13 and 22 
	0
	YES, web pages

	· 
	Ambriović Ristov, A. (2007) Metode u molekularnoj biologiji, Institut Ruđer Bošković. chapters: 1.1., 1.5., 2.1., 13.2., 14.2. 
	0
	YES, Laboratory for Toxicology 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	Benford, D. (2000) The Acceptable Daily Intake: A Tool for Ensuring Food Safety, ILSI Europe Concise Monograph Series, ILSI Europe, Brussels.
Robinson, C. (2003) Genetic Modification Technology and Food, ILSI Europe Concise Monograph Series, ILSI Press, Washington.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ivan_kresimir_svetec" Ivan-Krešimir Svetec, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/anamarija_stafa" Anamarija Štafa, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/marina_miklenic" Marina Svetec Miklenić, PhD, Assistant Professor
Bojan Žunar, PhD	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	GMOs in Food Production	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53261	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 0 + 15 + 0
	1.4. Study programme   
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	35
	1.5. Course type
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P3	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to teach students what is GMO from a scientific and legislative point of view, what are the differences between edible plants produced by classical breeding and GM plants, which procedures are used in classical breeding and which during the construction of GM plants, what is the role of GMOs in food production, how relevant this role is, and what are the principles, procedures, advantages and disadvantages of methods for detecting and quantifying GMOs in products and raw materials..
	2.2. Enrolment requirements and/or entry competences required for the course
	Understanding the subject requires the knowledge of molecular genetics and genetic engineering
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	explain GMO related concepts such as genetic modification, mutation, mutagen, mutagenesis, genetic engineering, transgenic organism, transgene, cisgene, heterologous gene expression, GM product, "pharming"
distinguish between the principle and methods and evaluate and discuss the advantages and disadvantages of genetic engineering and classical breeding
based on concrete examples, argue the reasons for GMOs use from the point of view of producers and consumers and compare US, EU and RH policies with the application of GMOs in food production
conclude whether certain claims about the ecological and economic consequences of breeding certain GM plants are true and to support the answers with argumentation
based on the knowledge of a particular biosynthetic pathway, propose the genetic modification that will result in a desired physiological change such as increased concentration of a metabolite, change in starch structure, fatty acid composition, etc.
conclude which genetic modification could have a positive or negative impact on certain technological and nutritional properties of certain plants (e.g. wheat, potatoes, oilseeds)
conclude and argue whether certain applications of GM-microorganisms are subject to the GMO Law in the Republic of Croatia
argue if some foodstuffs could be a GM product and to conclude whether, under the GMO Act, it should be labelled as a GM product
explain the principle, procedure and application of methods for detection and quantification of GMOs
review and present the original scientific paper covering a topic about the GMO issue in an understandable way or review and present an application for registration of a GM plant to colleagues, answer their questions and ask questions and participate in the discussion
	2.5. Course content (syllabus) 
	Introduction to the course and the distribution of GMOs worldwide
Plant genomes, polyploid and hybrid plants
Transformation of plant cells and cell culture
Characteristics of GM plants
Dilemma about GM plants and the use of GM-microorganisms in food production
Methods for detection and quantification of GMOs, final discussion and conclusions
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☒ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☒ rasprava na forumu u sustavu Merlin 
	2.7. 2.7. Comments:

	
	
	
	In the first half of classes, students attend lectures. In the second half they attend seminars and practical laboratory exercises. During classes, students have the opportunity to ask questions and participate in discussions about GMO themes on Merlin, gaining bonus points that affect the final grade.
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	Y
	 

	2. 
	Experimental work
	 
	N
	Report
	 
	N
	discussion during seminar presentation
	Y
	 

	3. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	4. 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	5. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
1. Written exam		40	
2. Seminar paper		10
4. Oral exam		50	
Total                                   100

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

Written exams can contain eliminatory questions (basic knowledge of biology and biochemistry that should have been acquired before enrolment in this course) 

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures (a maximum of one unjustified absence is allowed)
give a presentation of a seminar paper and attend all seminars
achieve the minimal number of points needed for a sufficient grade (as described under 2.9)

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	2. 
	Food and Agriculture Organization of the United Nations
	 
	YES, Merlin

	3. 
	GMO Compass
	 
	YES, Merlin

	4. 
	International Service for the acquisition of Agri-Biotech Applications
	 
	YES, Merlin

	5. 
	 
	 
	 

	6. 
	 
	 
	 

	7. 
	 
	 
	 

	8. 
	 
	 
	 

	9. 
	 
	 
	 

	2.12. Optional literature 
	Plant biotechnology and genetics: principles, techniques and applications. Ed. Neal C. Stewart.  John Wiley & Sons, Hobken, 2008.
 Plant biotechnology: the genetic manipulation of plants. A. Slater, N. W. Scott, M. R. Fowler, 2nd ed. Oxford University Press, Oxford, 2008.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/lidija_barisic" Lidija Barišić, PhD, Associate Professor
Veronika Kovač, PhD, Associate Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	The Fundamentals of Bioorganometallic Chemistry	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	53267	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 23 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology
	1.11. Expected enrolment in the course
	11
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	Lectures in lecture hall 2 or 4, exercises in the LOC	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students about the possibilities for application of bioorganometallic compounds in pharmacology, biotechnology and related disciplines.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Molecular Biotechnology
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	describe the structural and functional role of metal ions in biological systems.
analyse the advantages of application of bioorganometallics [conjugates of organometallics and biomolecules (DNA, carbohydrates, steroids, amino acids, peptides)] in cancer and infectious disease treatment, bioanalysis, molecular recognition, enzyme catalysis and toxicology.
designing and synthesizing of electroactive and bioactive organometallic conjugates.
evaluate the potential pharmacological and biotechnological application of bioorganometallics.
	2.5. Course content (syllabus) 
	An introduction to the bioorganometallic chemistry.
Conjugates of organometallic compounds and biomolecules.
The role of bioorganometallic compounds in metalo-immunoassays.
Organometallic compounds as indicators of DNA hybridization.
Metalloenzymes,
Metal pro-drugs.
	2.6. Format of instruction
	⊠ lectures
☐ seminars and workshops  
⊠ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
⊠ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	6. 
	Experimental work
	Y
	 
	Report
	Y
	 
	Seminarsko izlaganje uz PowerPoint prezentaciju
	Y
	 

	7. 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	8. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	9. 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	Maximum number of points by activity type:
Exercises (practical work)                                             10
        20

Grading scale:
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work
attend lectures and seminars (a maximum of one unjustified absence is allowed)
achieve a minimum of six points with exercises
achieve a minimum of 12 points for the seminar paper presentation
achieve a minimum of 18 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	1. 
	G. Jaouen (Editor), Bioorganometallics: Biomolecules, Labeling, Medicine, John Wiley & Sons, Weinheim, 2006.
	     
	     

	2. 
	 
	 
	 

	3. 
	 
	 
	 

	4. 
	 
	 
	 

	5. 
	 
	 
	 

	6. 
	 
	 
	 

	7. 
	 
	 
	 

	8. 
	 
	 
	 

	2.12. Optional literature 
	G. Jaouen and M. Salmain (Editors), Bioorganometallic Chemistry. Applications in Drug Discovery, Biocatalysis, and Imaging, Wiley-VCH Verlag GmbH & Co. KGaA, Boschstr. 12, 69469 Weinheim, Germany,  2015
G. Simonneaux (Editor), Bioorganometallic Chemistry (Topics in Organometallic Chemistry), Springer-Verlag Berlin Heidelberg, 2006.
P. Štepnička (Editor), Ferrocenes: Ligands, Materials and Biomolecules, John Wiley & Sons, Chichester, 2008.
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Jurica Žučko, PhD, Assistant Professor 
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/section_for_bioinformatics/antonio_starcevic" Antonio Starčević, PhD, Associate Professor 
Janko Diminić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Production of Therapeutic Proteins	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53608	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 10 + 5 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	40
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	P6	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Objective of the course is to introduce production  of therapeutic proteins by the  pharma industry and subsequent use. They represent fairly new area of pharmaceutical production, developed on advances in recombinant DNA technology, showing steady growth and excelent future prospect. Production of therapeutic proteins is complex multidisciplinary field involving molecular biology, biochemical engineering, cell biology and biochemistry. Besides those fields, needed to obtain molecule with wanted properties and purity. it is imperative to follow Good Manufacturig Practice guidelines and regulatory agencies requirements when designing production process.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences 
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	categorise groups of therapeutic proteins
describe mechanism of action of discussed therapeutic proteins
describe technology and process used for production of therapeutic proteins, extraction, purification and subsequent characterisation
compare existing legislation regarding production, testing and release of biopharmaceuticals in the USA, EU and Croatia
define foundations of Good Manufacturing Practice and rules implemented in Croatia
describe validation of the manufacturing process and quality control mechanisms
analyse protein structures and use them for computer-aided drug design
	2.5. Course content (syllabus) 
	In silico drug design
Therapeutic proteins – biotechnology and analytics
Therapeutic proteins – production
Therapeutic proteins – legal aspects
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☒ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	Y
	 
	Oral exam
	 
	N

	10. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	11. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	12. 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	13. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Written exam – 100 % points
The grade is formed as a sum of all gathered points divided by 30 and multiplied by 100, whereby the final grade is formed as follows:
< 60 % fail
≥ 60 % < 70 % sufficient
≥.70 % < 80 % good
≥ 80 % < 90 % very good
≥ 90 % excellent

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars and pass the written exam
achieve a minimum of 60% of total points

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	9. 
	Internal script
	0
	YES, Merlin

	10. 
	
	 
	 

	11. 
	
	 
	 

	12. 
	
	 
	 

	13. 
	
	 
	 

	14. 
	
	 
	 

	15. 
	
	 
	 

	16. 
	
	 
	 

	2.12. Optional literature 
	AK Banga (2006) Therapeutic peptides and proteins: formulation, processing, and delivery systems, CRC Press
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_general_microbiology_and_food_microbiology/jadranka_frece" Jadranka Frece, PhD, Full Professor 
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_general_microbiology_and_food_microbiology/ksenija_markov" Ksenija Markov, PhD, Full Professor 
Iva Čanak, mag. ing.
Željko Jakopović, mag. ing.
Deni Kostelac, mag. ing.	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Bacteriology	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53259	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 0 + 10 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	lecture hall	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of this course is to inform student of the role of bacteria in agroindustry, medicine and genetic engineering and their negative effects on the living organism.  
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
select corresponding model organism for conducting of particular biological tests or scientific researches
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Očekivani ishodi učenja na razini predmeta (3-10 ishoda čenja) 
	explain the principles and application of classical microbiological, biochemical and molecular methods for classifying certain bacterial species
enumerate and describe bacteria suitable for the production of recombinant proteins, organic acids, alcohols, vinegar, biogas
explain the commercial benefits of cyanobacteria as dietary supplements
debate the ecological and economic use of cyanobacteria in the production of biofuels
explain the role of secondary actinomycetes metabolites in medicine
explain the industrial importance of Gluconobacter oxydans
enumerate and describe the consequences of intracellular bacterial parasites as a cause of disease
describe the use of bacteriophages in agro-industry, medicine and genetic engineering
present in written and oral the original scientific paper (written in english) in the field of bacteriology and participate in the discussion
	2.5. Course content (syllabus) 
	- Founders of experimental bacteriology. Kingdom Prokaryotae.
- Bacteria for the production of recombinant proteins, organic acids, alcohols, vinegar and biogas.
- Gluconobacter oxydans in biotechnology. Application of bacteria isolated from the environment in different industries.
- Division of cyanobacteria. Useful and harmful effects of cyanobacteria. Cyanobacteria as dietary supplements (Spirulina, Klamathic or AFA algae). Application of cyanobacteria in aquaculture, waste water purification, fertilizers. The use of cyanobacteria in the production of secondary metabolites, vitamins, enzymes and toxins, drugs and biofuels.
- Bacteriophage. Antivirus agents. Application of bacteriophages in agro-industry, medicine and genetic engineering.
- Actinomycetes, actinomycetes metabolites. Interstitial parasites: rickets, chlamydia and mycoplasma. The harmful influence of the bacteria that make up the mouthpiece in industry and medicine.
- Deinococcus radiodurans is a unique phenomenon in the living world.
In the field of bacteriology, students choose one of the given themes of a particular methodological unit, search the literature, write the subject in writing and present them orally.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y 
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
- Written exam                                                  50 points
- Seminar paper (written part)                           5 points
- Seminar paper (oral part-presentation)        5 points
TOTAL                                                         60 points

Grading scale:
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures (a maximum of one unjustified absence is allowed)
elaborate (in written and oral form) a seminar paper theme
achieve a minimum of 30 points on the written exam
achieve a minimum of 6 points with a seminar paper
achieve a minimum of 36 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Duraković S., Redžepović S.: Bakteriologija u biotehnologiji - knjiga prva - I.dio. Univ. textbook (edit. S. Duraković). Kugler d.o.o., Zagreb, 2004.
	5
	NO

	· 
	Duraković S., Redžepović S.: Bakteriologija u biotehnologiji - knjiga prva - II.dio. Univ. textbook (edit. S. Duraković). Kugler d.o.o., Zagreb, 2004. 
	 5
	NO

	· 
	Duraković S., Redžepović S.: Bakteriologija u biotehnologiji, knjiga druga - I. dio. Univ. textbook (edit. S. Duraković). Kugler d.o.o., Zagreb, 2005.
	6
	NO

	· 
	Duraković S., Redžepović S.: Bakteriologija u biotehnologiji, knjiga druga – II. dio. Univ. textbook (edit. S. Duraković). Kugler d.o.o., Zagreb, 2005. 
	4
	NO

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	http://www.textbookofbacteriology.net/
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/igor_slivac" Igor Slivac, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/visnja_gaurina_srcek" Višnja Gaurina Srček, PhD, Full Professor
Kristina Radošević, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Basics of Tissue Engineering	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	66748	1.10. Number of contact hours (L+E+S+e-learning)
	14 + 0 + 10 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	20
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	FFTB	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to apply the previously acquired knowledge on animal cell biology and biotechnology in the field of tissue engineering (TE) and regenerative medicine. Through multidisciplinary approach in exploring cell cultivation techniques in vitro, stem cells development and property of various (bio)materials. students learn about the methods currently available for tissue construct/scaffold design. The adopted knowledge will be applicable in understanding the funcinality and further development of tissue/organ substitutes in therapy.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define origin and requirements of cells used in TE, as well as their growth and differentiation properties for tissues and organs design
distinguish the role of stem cells in tissue reparation
compare types, properties and fabrication procedures of natural and synthetic materials applied for cell immobilisation and tissue scaffold production
comment current restrictions and shortcomings in tissue engineering
compare achievements in the domain of tissue and organ engineering: skin, cartilage, bone, heart valves, etc.
	2.5. Course content (syllabus) 
	


Methodical units:
Definition and goals of TE & Cells and cellular environment in TE
    P: General requirements and ethical aspects of TE in modern society
    P: Cell selection and stem cell application in TE
    P: Role and composition of extracellular matrix (ECM) and materials for ECM substitution
Principles of tissue and organ engineering 
    P: Cell diferentiaitiona and tissue vascularisation in TE
    P: Design and preparation of 3D tissue scaffolds
    P: Systems for controlled tissue/organ cultivation (TE bioreactors)
Tissue and organ engineering - case study
    S: Tissue production in TE – Case study : cartiledge, bone, tendon
    S: Organ production in TE– Case study: skin, bladder, heart valves, trachea
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	The assessment method is a written exam consisting of a certain number of questions.
Answers are graded, whereby each question has an answer graded by a finite number of points. Incomplete answers are graded with a lower number of the stipulated number of points. 

	2.10. Student responsibilities
	To pass the course, students have to:
attend more than a half of total number of lectures
give a successful seminar paper presentation
correctly answer each question on the written exam, while achieveing a minimum of 60% of total number of points.

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Parts of: Melissa Kurtis Micou, Dawn Kilkenny, A Laboratory Course in Tissue Engineering, CRC Press; 1st edition (2012). 
	 
	YES, lecturer

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	Lanza R, Langer R, Vacanti JP (2009) Principles of Tissue Engineering, Elsevier Academic Press, Burlington, San Diego, London
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biochemical_engineering_industrial_microbiology_and_malting_and_brewing_technology/mirela_ivancic_santek" Mirela Ivančić Šantek, PhD, Associate Professor
Predrag Horvat, PhD, Full Professor 
Mladen Pavlečić, PhD	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Bioprocess Kinetics	1.9. Number of ECTS credits allocated
	6
	1.3. Course code
	53223	1.10. Number of contact hours (L+E+S+e-learning)
	30 + 0 + 45 + 0
	1.4. Study programme 
	Graduate university study programme Bioprocess Engineering	1.11. Expected enrolment in the course
	20-30
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
1 %

	1.6. Place of delivery
	LBEIMMBT	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Students will acquire knowledge and skills of bioprocess kinetics, methods of kinetic process analysis and their application in real bioprocess.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Doprinos ishodima učenja programa
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	describe and estimate kinetic parameters of uncatalyzed and catalysed chemical reaction
describe and estimate kinetic parameters of simple and complex enzyme reactions
describe and estimate kinetic parameters of enzyme reaction in presence of different inhibitors
describe and estimate kinetic parameters of microbial process in the absence and presence of inhibition
describe and estimate kinetic parameters of microbial growth on multiple substrates
describe and estimate kinetic parameters of different products of microbial metabolism
describe and estimate kinetic growth parameters of mixed populations
describe and estimate kinetic parameters of pellet and mycelial filamentous growth, as well as  microbial growth in biofilm, 
describe and estimate kinetic parameters of  heterogeneous  microbial processes
 estimate  parameters of unstructured and structured kinetic models of microbial processes
	2.5. Course content (syllabus) 
	Reaction kinetics of uncatalyzed and catalyzed chemical reaction
Simple, complex and multisubstrate enzyme kinetics
Effect of temperature and pH on enzyme activity
Characteristic (macroscopic) variable in bioprocesses. Basic unstructured kinetic models for growth of microorganism and substrate utilization in homogenous culture system
Kinetic modelling of substrate-independent growth and kinetic modelling of endogenous metabolism and microbial death
Substrate and product inhibition of microbial growth kinetics
Multisubstrate growth kinetics of microorganism
Kinetics of microbial product formation
Growth kinetics of mixed populations, bioadsorption and kinetics of microbial growth and substrate utilization in heterogeneous culture systems
Unstructured and structured kinetic models of microorganism growth and formation of product of metabolism
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	     
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	     
	N
	Written exam
	Y
	 
	ECTS credits (total)
	6

	2.9. Assessment methods and criteria
	. 

	2.10. Student responsibilities
	To pass the course, students have to:
attend lectures and finish seminars
pass the written and oral exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	A. Moser, Bioprocess Technology, Kinetics and Reactors, Springer Verlag, New York, Wien, 1988., pp. 197-295
	0
	the book can be bought online

	· 
	A. Cornish-Bowden, Fundamentals of Enzyme Kinetics, Portland Press, London, 1995, pp. 1-211,
	0
	the book can be bought online

	· 
	K.M. Plowman, Enzyme Kinetics, McGraw-Hill, Book Company, New York, 1972., pp. 1-76; 92-132,
	0
	the book can be bought online

	· 
	M. Bošnjak, Uvod u kinetiku mikrobnih procesa, Graphis, Zagreb,2009, pp. 1-330;
	1
	the book can be bought online

	· 
	A. G. Marangoni, Enzyme Kinetics: A Modern Approach , Wiley, NewYork, 2004, pp. 1-174;
	0
	the book can be bought online

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Višnja Bačun-Družina, PhD, Full Professor 
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ksenija_durgo" Ksenija Durgo, PhD, Full Professor
Ana Huđek, mag. ing.	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Genetics of Industrial Organisms	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53262	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	20
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	lectures in P5, exercises in the LBMG 	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The latest discoveries about finding and designing a gene de novo for the production of new biomolecules will inspire innovative ideas in young experts.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Doprinos ishodima učenja programa
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	analyze mixed bacterial culture and respond to stress, bacterial growth in the extended stationary phase and formation of different mutants.
explain the possibilities of communication between bacteria and the creation of biofilmskreirati različite postupke za analizu metagenoma i objasniti značaj komparativne genomike i metagenomskih knjižnica 
explain how to modify gene by chemical and / or physical mutagenic agents, locally directed mutagenesis and in vitro suppression of amber mutations
explain the difference between directed evolution, rational design of microorganisms in vivo by mixing DNA molecules and genomic engineering using the CRISPR-Cas9 systemkategorizirati ne kodirajuće molekule RNA i kreirati najpogodnije za funkcionalnu genomiku te terapeutsku primjenu
compare the known transgenic technology methods and propose their application for the needs of molecular biotechnology and pharmaceutical industryobrazložiti razliku u nomenklaturi gena prokariotskih i eukariotskih organizama
interpret methods of preservation and maintenance of microorganisms and cell lines
	2.5. Course content (syllabus) 

	Properties of industrial organisms
Epigenetics of industrial organisms
Microbial diversity and metagenomics
Metabase analysis
How to change a gene?
Methods of directed evolution
Transgene cells and animals
Application of non-coding RNA molecules
Nomenclature of industrial organism genes
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	Y
	 
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	1. The written exam consists of five desriptive questions, each graded with one point.  

2. Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully successfully do all the exercises in practical work in practical work and hand in a written report consisting of introduction, results and conclusions
attend all lectures (a maximum of one unjustified absence is allowed for exercises, and two for lectures)
achieve a minimum of 60% of points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	GIO 1 Script: Višnja Bačun-Družina (2005) Mixed bacterial cultures and bacterial growth in the extended stationary growth phase
	0
	YES, Merlin and/or web pages

	· 
	GIO 2 Script: Višnja Bačun-Družina (2013) Bacterial stress response
	0
	YES, Merlin and/or web pages

	· 
	Višnja Bačun-Družina, Ana Huđek, Ksenija Durgo (2015) Industrial Organism Genetics, Practical Work, Script
	0
	YES, Merlin and/or web pages

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	Krebs J.E. et al. (2014) Lewin's GENES XI, Jones & Bartlett Publishers, USA
Alberts, B. et al. (2002) Molecular Biology of the Cell , Garland Publishing, New York, USA.
Brown, T. A. (2002) Genomes. BIOS Scientific Publishers, Ltd; Oxford, UK.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/section_for_bioinformatics/antonio_starcevic" Antonio Starčević, PhD, Associate Professor
Janko Diminić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Programming in Bioinformatics	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	53272	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 10 + 5 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology, Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Bioprocess Engineering
	1.11. Expected enrolment in the course
	25
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
10 %

	1.6. Place of delivery
	Lecture hall 6	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Writing simple algorithms and programs to solve biological problems. Searching biological databases. Using program languages like PHP, Perl, Python, Java and SQL to interact with biological databases. 
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Molecular Biotechnology
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 

Graduate University Study Programme Food Engineering 
understand basic principles of research work
apply ethical principles in relationships to coworkers and employer
apply ethical principles, legal regulations and standards related to specific requirements of the profession
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Food Safety Management
independently analyse, make conclusions and present results of conducted analyses
independently solve problems in new or unknown situations
independently study and interpret results, and make conclusions and solutions
convey their knowledge and conclusions to both professionals and the general public, in a clear and well-reasoned manner 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

Graduate University Study Programme Bioprocess Engineering
improve the existing biotechnological production
plan and conduct experiments (scale up and scale down)  in different fields of biotechnology, present and critically interpret results, make meritory conclusions
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	students will learn basics of computer programming including core syntax of programming language
students will learn basic Java language syntax, design programming flowcharts and control execution of source code. Students will get to know basic and most common Java classes.
students will get to know basic bioinformatic algortihms, develop their own algortihms and deploy them in Java programming language.
upon course completion, students will be able to solve biological problems independently, applying their knowledge of bioinformatics and computing.
	2.5. Course content (syllabus) 
	Programming skills are now in strong demand in biology research and are an important new laboratory skill. The Perl (BioPerl) language makes it possible to start writing real programs quickly, BioJava and BioPython are becoming standard tools in lofe sciences. The programming language includes a collection of "protocols", or programming techniques, which can be useful in bioinformatics. There are certain operations with DNA and protein sequences and also protocols with which DNA can be translated into proteins. The essence of bioinformatics is dealing with large quantities of information. Because of that it is necessary to build biological databases. Biological databases allow the organisation of data, completeness and integrity, transformation from one form to another and efficient search through the data to find the desired information. The MySQL database is the world’s most popular, and some might argue, the best open source database. One can interface with MySQL using most popular programming languages, including PHP, Perl and Java. The SQL language is the universally accepted mechanism for accessing and manipulating data stored in a relational database. It is a text-based language where instead of the mathematical notations there are words from the English language.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	14. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	15. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	16. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	17. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	Written exam:
Students take a written exam at the end of lectures.

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars
attend all lectures (a maximum of two unjustified absences is allowed)
achieve a minimum of 6 points on the exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	17. 
	BioJava: A Programming Guide ISBN-13: 978-3659167508
	0
	YES, online

	18. 
	Java for Bioinformatics and Biomedical Applications ISBN-13: 978-1441942456
	0
	YES, online

	19. 
	The Java™ Tutorials: https://docs.oracle.com/javase/tutorial/
	0
	YES, online

	20. 
	
	 
	 

	21. 
	
	 
	 

	22. 
	
	 
	 

	23. 
	
	 
	 

	24. 
	
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_antibiotic_enzyme_probiotic_and_starter_cultures_technology/jagoda_suskovic" Jagoda Šušković, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_antibiotic_enzyme_probiotic_and_starter_cultures_technology/blazenka_kos" Blaženka Kos, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_antibiotic_enzyme_probiotic_and_starter_cultures_technology/jasna_novak" Jasna Novak, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_fermentation_and_yeast_technology/jasna_mrvcic" Jasna Mrvčić, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_antibiotic_enzyme_probiotic_and_starter_cultures_technology/andreja_lebos_pavunc" Andreja Leboš Pavunc, PhD, Assistant Professor
Martina Banić, mag. ing. biotechn. 	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Probiotics and Starter Cultures	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53227	1.10. Number of contact hours (L+E+S+e-learning)
	16 + 23 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	30
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures are held in lecture hall 5,  exercises in the Small laboratory (number 174) of DBE (4th floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Acquiring knowledge on microbiology and physiology of lactic acid bacteria for their application as probiotic and starter cultures to produce different fermented foods. Perform cultivation, isolation and characterisation of biomass metabolic and functional properties for the production of probiotic preparations or functional starter cultures.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
select corresponding model organism for conducting of particular biological tests or scientific researches 
breed and characterize microorganisms and animal and plant cells
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	critically evaluate the influence of probiotics and prebiotics on the composition and metabolism of intestinal microbiota
critically evaluate the selection of the starter cultures for production of different fermented foods and explain the role of starter cultures in food preservation
explain the benefits of using concentrated biomass with bacteriocin activity for fermented food production as well as bacteriocin preparations as biopreservatives in food industry
determine the bacteriocin activity of lactic acid bacteria
determine the morphological and physiological characteristics of lactic acid bacteria as probiotics and starter cultures
relate the mode of action of probiotic bacteria with their metabolic activity
sketch the workflow presenting the selection of lactic acid bacterial strains for probiotic preparations based on strict selective criteria 
perform the isolation and detection of surface proteins of probiotic bacteria using SDS-PAGE electrophoresis
cultivate, isolate and concentrate lactic acid bacteria biomass and to produce probiotic and starter cultures by lyophilisation
evaluate microorganisms bacteriocins producers among probiotic strains and starter cultures in order to extend their antimicrobial capacity
	2.5. Course content (syllabus) 
	1. Pobiotic, prebiotic and sybiotic concept
L: Reasons for establishing a probiotic, prebiotic and synbiotic concept. History of probotics development. Influence of probiotics and prebiotics on the composition and metabolism of the intestinal microbiota. Selection of strains for probiotic application. Probiotics mode of action. Prebiotics mode of action. Immunomodulatoryactivity of probiotic bacteria. Combined application of probiotics and prebiotics – synbiotic.
E: Morphological and physiological characteristics of lactic acid bacteria as probiotics and starter cultures. The role of probiotic bacteria surface proteins in the probiotic concept – application of SDS-PAGE electrophoresis

2. Production and application of probiotics
L: Production of probiotics as living drugs. Industrial application of lactic acid bacteria with bacteriocin activity.
E: Antimicrobial and bacteriocin activity of lactic acid bacteria.

3. Production and application of starter cultures
L: History of starter cultures development. The role of starter cultures in food preservation. General and specific criteria for the selection of starter cultures. Production and application of starter cultures for production of different fermented foods.
E: Production of wet biomass and lyophilized starter and probiotic cultures
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	A maximum of 11 points can be achieved, from which a maximum of 10 points with the written exam and one point with laboratory exercises. To achieve a positive grade it is necessary to:
- achieve a minimum of six points on the written exam
- achieve a minimum of 0,6 points with laboratory exercises
 
Grading scale:
- from 0 to 60 % of total number of points: fail (1)
- from 60 to 70 % of total number of points: sufficient (2)
- from 70 to 80 % of total number of points: good (3)
- from 80 to 90 % of total number of points: very good (4)
- 90 % and more of total number of points: odličan (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and hand in a report
pass the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	J. Šušković, B. Kos, J. Novak: Probiotici i starter kulture (internal script, lectures)
	0
	YES, Merlin

	· 
	Poglavnje iz „Priručnika za exercises iz opće mikrobiologije“ (publisher: Hrvatsko mikrobiološko društvo, 2016, ur. Danko Hajsig i Frane Delaš): J. Šušković, V. Plečko, S. Pleško: Mikrobni antagonizam i određivanje osjetljivosti mikroba na antimikrobne spojeve, pp.75-88.
	15
	NO

	· 
	J. Šušković, B. Kos, J. Novak, A. Leboš Pavunc: Probiotici i starter kulture, Laboratory exercises (internal script)
	0
	YES, Merlin

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	D. Charalampopoulos, R.A. Rastall: Prebiotics and Probiotics Science and Technology, Springer, New York (2009).
Å. Ljungh, T. Wadström: Lactobacillus molecular biology From genomics to probiotics, Caister Academic Press, Norfolk (2009).
R. M. J. Nout, W. M. de Vos, M. H. Zweitering: Food fermentation, Wageningen Academic Publishers (2005).
J. Šušković, B. Brkić, S. Matošić: Mehanizam probiotičkog djelovanja bakterija mliječne kiseline. U: “Fermentirani mliječni proizvodi u prehrani i dijetetici”, Živković, M. Hadžiosmanović, V. Oberiter (Ured.), Hrvatska akademija medicinskih znanosti - Senat, Zagreb (1996) pp.21-34.
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Irena Landeka Jurčević, PhD, full professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Protein Engineering	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	53253	1.10. Number of contact hours (L+E+S+e-learning)
	18 + 0 + 3 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	P3	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	
The objective of the course is to introduce students with overexpression and purification of recombinant proteins (bacterial and eukaryotic systems for overexpression protein), protein engineering methods for study of structure relationships and biological function of the enzyme, ie enzymatic catalytic mechanism as well as protein engineering with non-natural amino acids. Students will be able to apply acquired knowledge of protein engineering in biotechnology, food technology and medicine. The adopted skills will be applied to the production of traditional and modern biotechnological products. Upon completion of the Protein Engineering students will be able to actively participate in the scientific paper discussion on the field of molecular biotechnology and related sciences.
	2.2. Enrolment requirements and/or entry competences required for the course
	Biochemistry 1 and 2
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
select corresponding model organism for conducting of particular biological tests or scientific researches
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	
to propose and explain procedures that allow over-expression and recombination of recombinant proteins
apply methods of protein engineering to obtain modified and / or improved proteins
analyze and propose methods for monitoring protein interactions
explain the basic principles of the methodology for the installation of non-natural amino acids in proteins
explain the application of protein engineering in biotechnology, food technology and medicine
apply the acquired knowledge in the field of microbiology, microbial physiology, molecular biology, genetics and bioinformatics for the purpose of producing biotechnological products
interpret, discuss and explain original scientific work in the form of oral communication
	2.5. Course content (syllabus) 
	Lectures:
Overexpression and purification of recombinant proteins (3 h)
Methods of protein engineering to obtain modified and/or improved proteins (6 h)
Protein interactions (3 h)
Protein Engineering with non-natural amino acids (3 h)
pplication of protein engineering in biotechnology, food technology and medicine (6 h)
Seminar:
Seminar presentation of recent relevant paper by students (presentation  + discussion) (3 h)
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	 
	N
	Report
	 
	N
	Power point presentation 
	Y
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
Seminar paper	      40
Final exam (oral)       60	
Total                          100

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
do all seminars
write a seminar paper (the theme is given)
give a presentation of the seminar paper (PowerPoint)
pass the final exam (minimum of 60 points)

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	· 
	Irena Landeka Jurčević: Proteinsko inženjerstvo (internal script) 
	0
	YES, FFTB web pages

	· 
	Pravin Kaumaya (2012) Protein Engineering, 1. izd., In Tech, Rijeka, Hrvatska; chapters 2-9, 11-13
	0
	YES, lecturer

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	· 
	 
	 
	 

	2.12. Optional literature 
	Katja M. Arndt i Kristian M. Müller (2007) Protein Engineering Protocols, 3. Izd., Humana Press Inc., New Jersey 
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	



 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_toxicology/ivana_kmetic" Ivana Kmetič, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/visnja_gaurina_srcek" Višnja Gaurina Srček, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/igor_slivac" Igor Slivac, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_toxicology/teuta_murati" Teuta Murati, PhD
Marina Miletić, mag. ing.	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	

Methodology of Scientific Work and Intelectual Propery Protection	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53664	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 15 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	25
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures, seminars and exercises in P3	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	
Student will acquire competences for critical evaluation of scientific papers and will be able to search electronic and other types of scientific, as well as patent databases. Student will be able to select relevant sources of scientific information and use it in writing academic and scientific papers. Course objective is to enable student to understand and use intellectual property rights. Student will be able to implement ethical principles in scientific research as well as in the professional field of future work.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· recognize and explain role and significance of science and scientific research
· describe and propose reliable and the most relevant information resources, as well as options to access scientific and professional papers
· compare, perform review and evaluate scientific articles/reports
· plan, propose and distinguish appropriate research designs and methodologies related to a particular research question with accent on master thesis
· explain in detail the structure of primary publications with an emphasis on original scientific paper, review article and master thesis, and describe how to write sections within the paper
· analyze ethical issues and implement ethical principles in biotechnology and science
· explain in detail the intellectual property system as a basis for innovation and competitiveness
· conduct a patent search

	2.5. Course content (syllabus) 
	the term, scope and significance of science and scientific work
scientific methods of research and scientific categories (fundamental vs applied science)
scientific information sources, publications
primary sources of information
secondary sources
tertiary sources
evaluation in science/ science metrics
citation, referencing, indexation
electronic information resources
reference list - print and electronic sources  
academic papers, manuscript preparation 
intellectual property
commercialization of research results
patents and patent searching
ethics in scientific research and biotechnology
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	Y
	     
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Grading scale:
45 - 50 points:        5 (excellent); ≥ 90 %
40 - 44 points:        4 (very good); ≥ 80 %
35 - 39 points :       3 (good); ≥ 70 %
30 - 34 points:        2 (sufficient); ≥ 60 %
  0 - 29 points:         1 (fail); < 60 %

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars
attend all lectures (a maximum of three unjustified absences is allowed)
achieve a minimum of 30 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	25. 
	Kniewald, J. (1993) Metodika znanstvenog rada (sveučilišni udžbenik), Multigraf, Zagreb. 127 pp. (everything but 4.4.)
	6
	NO

	26. 
	Mills,O. (2010) Biotechnological Inventions: Moral Restraints and Patent Law, Ashgate Publishing Ltd, Aldershot. chapters 1 and 5 
	0
	YES, web pages

	27. 
	Grubb, P. W., Thomsen P.R. (2010) Patents for Chemicals, Pharmaceuticals and Biotechnology: Fundamentals of Global Law, Practice and Strategy, 5.izd., Oxford University Press, New York.; chapter 5
	0
	YES, web pages

	28. 
	Brajenović-Milić, B. (2014) Bibliometrijski pokazatelji znanstvenog odjeka autora i časopisa. Medicina Fluminensis 50, 425-432. 
	0
	YES, web pages

	29. 
	Macan, B. (2014) WoS, WoK, CC, WoSCC…?!? Kem. Ind. 63, 110–111. 
	0
	YES, web pages

	30. 
	Zelenika, R. (2000) Metodologija i tehnologija izrade znanstvenog i stručnog rada, 4. izd., Sveučilište u Rijeci, Rijeka. chapters: 3.1., 3.2., 3.3., 3.4., 4.1., 4.2. i 4.3. 
	0
	YES, web pages

	31. 
	 
	 
	 

	32. 
	 
	 
	 

	2.12. Optional literature 
	Hebrang Grgić, I. (2016) Časopisi i znanstvena komunikacija, Naklada Ljevak, Zagreb.
Jokić, M. (2005) Bibliometrijski aspekti vrednovanja znanstvenog rada, Sveučilišna knjižara, Zagreb.
Handbooks:
Roig, M. (2006) Avoiding plagiarism, self-plagiarism, and other questionable writing practices: A guide to ethical writing. Dostupno na: <http://www.cse.msu.edu/~alexliu/plagiarism.pdf>.
Thomson Reuters (2014) Web of Science Brochure. Dostupno na: <http://wokinfo.com/media/pdf/wos-next-gen-brochure.pdf>.
Hacker, D., Fister, B. (2011) Research and Documentation – Online. Dostupno na:<http://bcs.bedfordstmartins.com/resdoc5e/>
Useful web-pages:
http://baze.nsk.hr/
http://www.thomsonreuters.com/
http://www.cas.org/
http://hr.espacenet.com/
http://www.epo.org/
http://www.wipo.int/
http://wokinfo.com/training_support/training/web-of-knowledge/#
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_biochemistry/vladimir_mrsa" Vladimir Mrša, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_biochemistry/branko_kozulic" Branko Kozulić, PhD
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_biochemistry/renata_teparic" Renata Teparić, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_biochemistry/igor_stuparevic" Igor Stuparević, PhD, Assistant Professor
Antonija Grbavac, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Biochemical Analysis	1.9. Number of ECTS credits allocated
	6
	1.3. Course code
	53248	1.10. Number of contact hours (L+E+S+e-learning)
	30 + 45 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	oko 30
	1.5. Course type 
	compulsory	1.12. Razina primjene e-učenja (1, 2, 3 razina), postotak izvođenja predmeta on line (maks. 20 %)
	1.	
0 %

	1.6. Place of delivery
	lectures in P3, laboratory exercises in the LB (6th floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Acquirement of practical knowledge and skills in using different biochemical methods for determination of concentration, integrity, and activity in following and evaluating biotechnology processes.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products  
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology  
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories   
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories  
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	establish a system of analytical assessment of concentrations of biological macromolecules during the biotechnological production process
assay proteins, carbohydrates, nucleic acids, and lipids in different substrates by most frequently used analytical methods, with critical evaluation of each method and comprehention of their advantages and limitations
determine integrity and biological activity of macromoleculs in different substrates
apply enzyme tests for determination of concentration of individual metabolites
	2.5. Course content (syllabus) 
	Lectures: Chemical and physico-chemical assays of macromolecules: Proteins. Carbohydrates. Lipids. Nucleic acids. Assays of activity and biological effect of macromolecules. Quantitative analysis using enzymes, examples. Methods for testing
integrity of biomacromolecules. Analytical methods applicable in living cells. Cell counting.
Immunochemical methods. Quantitative analysis using polymerase chain reaction (PCR).
Strategy in following biotechnology processes by biochemical methods.
Practical courses: Different protein assays. Carbohydrate assays. Lipid assays. Nucleic
acids assays. Application of enzymic tests for quantitative analysis. RIA. ELISA.
Immunoblot. “Real-time” PCR. Implementation of biochemical analytics in biotechnology
processes.
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	Y
	 

	
	Experimental work
	Y
	 
	Report
	Y
	 
	(other)
	 
	 

	
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	6

	2.9. Assessment methods and criteria
	Student assessment is carried out through a written exam. The total achievable number of points on the exam is 43. 
Grades:
23 - 27 points - sufficient (2) 
28 - 32 points - good (3)
33 - 37 points - very good (4)
38 - 43 points - excellent (5

	2.10. Student responsibilities
	To pass the course, students have to:
carry out all laboratory exercises 
pass the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	
	J.M. Berg, J.L. Tymoczko, L. Stryer, Biokemija, Školska knjiga, Zagreb, 2013. (parts related to course syllabus)
	15
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	2.12. Optional literature 
	Guide to protein purification (Deutscher M.P. ured.) Methods in Ezymology 182, Academic Press Inc., San Diego, 1990.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/section_for_bioinformatics/antonio_starcevic" Antonio Starčević, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/section_for_bioinformatics/jurica_zucko" Jurica Žučko, PhD, Assistant Professor
Janko Diminić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Bioinformatics	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53249	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 10 + 10 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	40
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
20 %

	1.6. Place of delivery
	lecture hall 6	1.13. Language of instruction 
	Croatian and English
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	This course will ensure the theoretical and practical education in the field of computational biology. In order to achieve this in the given timeframe, students will get to learn how to use most common bioinformatic algortihms and interpret their results. They will obtain overview of biological sequence public repositories and finally they will be able to perform independent bioinformatic analyses of genes and gene clusters.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
select corresponding model organism for conducting of particular biological tests or scientific researches
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define bioinformatics and its area of application
name and number major bioinformatic data sources
number and describe major bioinformatic tools for public database searches
construct logical query for targeted data acquisition (genes, proteins,...) from single organism, multiple organisms, gene loci, expression sites etc. 
name major examples of modern (next gen) sequencing technologies and to discuss their strengths/weaknesses compared to Sanger sequencing method
categorize proteins based on their respective protein families
discuss terms and concepts of proteomics and functional genomics
define concept of phylogeny
	2.5. Course content (syllabus) 
	Basic bioinformatics
Bioinformatics in genomics
Bioinformatics in proteomics
Algorithms in bioinformatics
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☒ partial e-learning
☐ field work
	☒ independent assignments  
☒ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	Y
	 
	Oral exam
	 
	N

	18. 
	Experimental work
	 
	N
	Report
	Y
	 
	(other)
	 
	 

	19. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	20. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	21. 
	Project
	Y
	  
	Written exam
	Y
	 
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
1. Final exam	70	
2. Seminar paper	20	
3. Practical work	10	
Total                                                  100

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars
achieve a minimum of 60 % of total number of points

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	33. 
	Jean-Michel Claverie, Cedric Notredame,  Bioinformatics For Dummies, 2nd Edition (2006) Wiley Publishing, Inc., ISBN: 978-0-470-08985-9
	0
	YES, libraries, Internet

	34. 
	http://www.ncbi.nlm.nih.gov/sites/gquery 
	0
	YES, online

	35. 
	http://www.bioinformatics.org/ 
	0
	YES, online

	36. 
	
	 
	 

	37. 
	
	 
	 

	38. 
	
	 
	 

	39. 
	
	 
	 

	40. 
	
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Ivan Krešimir Svetec, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/anamarija_stafa" Anamarija Štafa, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/marina_miklenic" Marina Svetec Miklenić, PhD, Assistant Professor
Bojan Žunar, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Genetics of Eukaryotes	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53250	1.10. Number of contact hours (L+E+S+e-learning)
	22 + 19 + 8 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	35
	1.5. Course type 
	compulsory	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
2 %

	1.6. Place of delivery
	Lectures in P6; Exercises in the  Laboratory for Biology and Microbial Genetics	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to familiarize students with model organisms used in the research of genetics of eukaryota, eukaryotic genome characteristics, the link between cell cycle regulation and tumorigenesis, fundamentals of epigenetics and human genetics, and the fundamentals of population genetics. In addition to theoretical knowledge, the aim is also for students to acquire the skills and techniques they need to independently perform simple genetic research on S.cerevisiae yeast, such as determining the frequency of "pop-out" recombination.
	2.2. Enrolment requirements and/or entry competences required for the course
	Understanding the subject requires knowledge of biology, molecular genetics and genetic engineering
	2.3. Learning outcomes at the level of the programme to which the course contributes
	apply knowledge acquired in order to construct genetically modified organisms of desired traits 
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
select corresponding model organism for conducting of particular biological tests or scientific researches
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences .
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	Propose a model organism for the implementation in a specific research and to state the characteristics of the organism that makes it suitable for carrying out that research
Categorize individual genes based on their name and / or characteristics and predict the effects of mutation / inactivation of these genes as well asassociate the given phenotype with appropriate mutation
Illustrate and explain different homologous recombination models
Conclude and illustrate the result of homologous recombination between transforming DNA and yeast genome as well as intrachromosomal and interchromosomal homologous recombination
Identify, categorize and compare similarities, differences and specifics in the structure, organization and expression of eukaryotic and prokaryotic genes and genomes
Propose solutions on a problem questions based on the understanding of eukaryotic and population genetics
Independently review and orally present the original scientific paper (written in English) from the field of genetics of eukaryota
Perform simple genetic research on S.cerevisiae yeast, such as determining the frequency of "pop-out" recombination
	2.5. Course content (syllabus) 
	Experimental organisms in research of genetics of eukaryota
Characteristics, structure, function and maintenance of the eukaryotic genome
Cell cycle regulation and tumorigeneses
The genome and fundamentals of human genetics
Fundamentals of population genetics
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☒ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☒ forum discussions on Merlin 
	2.7. 2.7. Comments:

	
	
	
	
Students attend lectures in the first half of the semester, and practical laboratory exercises in the second half. During classes, students have a chance to answer questions and participate in Merlin forum discussions about topics from genetics of eukaryotes and with this activity they get additional „bonus points“ affecting the final grade. 
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	22. 
	Experimental work
	Y
	 
	Report
	Y
	 
	Participation in forum discussions on Merlin
	Y
	 

	23. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	Discussion during seminar presentations
	Y
	 

	24. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	25. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
1. Written exam		30	
2. Seminar paper		10
3. Merlin		10	
4. Oral exam		50	
Total                                100

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

Written exams can contain eliminatory questions (basic knowledge of biology, biochemistry, molecular genetics and genetic engineering that should have been acquired before enrolment in this course)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures (a maximum of one unjustified absence is allowed)
attend all exercises and actively participate in executing tasks
achieve the minimal number of points needed for a sufficient grade (as described under 2.9)

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	41. 
	Exercises script for Genetics of Eukaryotes
	 
	YES, Merlin

	42. 
	Wormbook - The Online Review of C. elegans biology
	 
	YES, Merlin

	43. 
	Tom Strachan, Andrew P Read, Human molecular genetics, 1999
	 
	YES, Merlin

	44. 
	Anthony JF Griffiths, An Introduction to Genetic Analysis, 2000
	 
	YES, Merlin

	45. 
	Terence A Brown., Genomes, 2002
	 
	YES, Merlin

	46. 
	Steven A Frank, Dynamics of Cancer - Incidence, Inheritance, and Evolution, 2007
	 
	YES, Merlin

	47. 
	 
	 
	 

	48. 
	 
	 
	 

	2.12. Optional literature 
	Alberts B., Molecular Biology of The Cell, 2008.
Lewin B., Genes IX, 2008.
Tamarin R.H., Principles of Genetics, 2002.
Hartwell, L.H., Genetics - From Genes to Genomes, 2000.
Friedberg, E.C., DNA Repair and Mutagenesis, 2006.
Brenner S., Encyclopedia of Genetics, 2000.
Lewis R., Human Genetics - Concepts and Applications, 1999
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/ivana_radojcic_redovnikovic" Ivana Radojčić Redovniković, PhD, Full Professor
Marina Cvjetko Bubalo, PhD, Assistant Professor 	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Phytoremediation	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	66750	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 0 + 15 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	10
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	Lectures in P1 and P6, Seminars in P1 and P6	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students with type of contaminants and phytomediation processes. Within the course, students will gain knowledge about the possible phyoremediation application in cleaning soil, water and air as well as the biochemical mechanism of higher plant detoxification. After completion of this module, students will be able to evaluate key parameters in designing phytoremediation process of inorganic and organic pollutants.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	apply knowledge acquired in order to construct genetically modified organisms of desired traits  planiranje i izvedba eksperimenata (u malom i velikom mjerilu) u različitim područjima biotehnologije, prikaz i kritička interpretacija rezultata, donošenje meritornih zaključaka
select corresponding model organism for conducting of particular biological tests or scientific researches
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology 
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define types of contaminants and phytomediation processes
discuss phyoremediation application in cleaning soil, water and air 
explain the biochemical mechanism of higher plant detoxification 
describe the key parameters in designing phytoremediation process of inorganic and organic pollutants.
discuss the application of transgenic plants in phytoremediation
find and orally present scientific work in phytoremediation filed
	2.5. Course content (syllabus) 
	The fast technological development, modern agricultural practices and poor management of toxic waste have led to the accumulation of various pollutants that have a significant impact on humans and environment. The need for their removal and the introduction of more restricted ecological standards has increased the need for the use of new technologies such as phytoremediation. Phytoremediation is an environmentally friendly technology (green technology) that uses plants for the degradation, assimilation, metabolism or detoxification of various environmental pollutants. This course is designed through four methodological units: (1) Phytomediation- types of contaminants and basic principle of phytomediation processes, description of key parameters for designing phytoremediation process and system definition for phytoremediation experiments; (2) Biochemical mechanisms of detoxification in higher plants where the biochemical mechanisms of detoxification of organic and inorganic contaminants in plants will be explained; (3) Phytoremediation of inorganic and organic pollutants where key parameters will be considered in the creation of phytoremediation processes for the cleaning of inorganic and organic pollutants; (4) Transgenic plants in phytoremediation where the strategy of plants genetic transformation for the phytomediation of inorganic and organic contaminates will be considered.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	
	N
	Research
	
	N
	Oral exam
	 
	N

	· 
	Experimental work
	
	N
	Report
	
	N
	(other)
	 
	 

	· 
	Essay
	
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
Seminar	paper       5
Written exam 	30
Total                  35

Written exam
30 points in total: 
1 - 17 points – fail (1)
18 - 20 points - sufficient (2) 
21 - 24 points - good (3)
25 - 27 points - very good (4)
28 - 30 points – excellent (5)

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures (a maximum of two unjustified absences is allowed)
write and give a presentation of a seminar paper 
achieve a minimum of 18 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	49. 
	G. Kvesitadze, G. Khatisashvili, T. Sadunishvili, J. Ramsden: Biochemical Mechanisms of Detoxification in Higher Plants – Basis of Phytoremediation, Springer, New York, 2006.
	0
	YES, lecturer 

	50. 
	N. Willey (Ed.): Phytoremediation. Series: Methods in Biotechnology, Vol. 23,  Humana Press, New Jersey, 2007.
	0
	YES, lecturer 

	51. 
	 
	 
	 

	52. 
	 
	 
	 

	53. 
	 
	 
	 

	54. 
	 
	 
	 

	55. 
	 
	 
	 

	56. 
	 
	 
	 

	2.12. Optional literature 
	T. Macek, D. Dowling, M. Mackova (Eds.): Phytoremediation and Rhizoremediation, Springer Verlag, New York, LLC, 2006.
Singh, O. Ward (Eds.): Applied Bioremediation and Phytoremediation. Series: Soil Biology, Vol. 1., Springer, New York, 2004.
D. Tsao (Ed.): Phytoremediation, Springer, New York, 2003.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/ivana_radojcic_redovnikovic" Ivana Radojčić Redovniković, PhD, Full Professor
Marina Cvjetko Bubalo, PhD, Assistant Professor 	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Biotransformations	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53268	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	20
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	Lectures in P5, Exercises in the DBE	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Biotransformations utilize the catalytic potential of enzymes and whole cells for the production of useful compounds joining knowledge of chemistry, biochemistry, microbiology and engineering. Within the module student will gain knowledge about key parameters for optimisation of biocatalyitic processes. After completion of this module, students will be able to establish the biocatalyitic process and monitor process efficiency. 
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology 
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define enzymes and whole cells biocatalyitic processes and its advantages
select type of biocatalysts and reaction system for production of organic compounds.
describe the key parameters of biocatalytic process for production of chiral compounds.
find and orally present scientific work in biocatalysis organic compounds 
	2.5. Course content (syllabus) 
	Biotransformations focusses on the applied aspects of using enzymes and living cells to manufacture useful compounds joining knowledge of chemistry, biochemistry, microbiology and engineering. This course is designed through three methodological units: (1) Defining biotransformation processes and indicating its advantages in the production of organic compounds especially enantioselective ones; 
(2) Biocatalytic reactions to the conversion of organic compounds within the student will be introduce to the type of biocatalyst and reaction systems for each type of reaction for the conversion of organic compounds and the ways of recycling the coenzymes; 
(3) Establishing  biotransformation process where students will be introduce into selection of biocatalysts, solvents and bioreactors for a typically biotransformation process and to describe key parameters for optimizing the process and possible scale-up.
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	
	N
	Research
	
	N
	Oral exam
	 
	N

	· 
	Experimental work
	
	N
	Report
	
	N
	(other)
	 
	 

	· 
	Essay
	
	N
	Seminar paper
	Y
	
	(other)
	 
	 

	· 
	Preliminary exam
	
	N
	Practical work
	Y
	
	(other)
	 
	 

	· 
	Project
	
	N
	Written exam
	Y
	
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
Seminar paper	  5	
Written exam 	20
Total                      25

Written exam
20 points in total: 
1 - 10 points – fail (1)
11 - 12 points - sufficient (2) 
13 - 15 points - good (3)
16  - 17 points - very good (4)
18 - 20 points – excellent (5)

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work
attend all lectures (a maximum of two unjustified absences is allowed)
write and give a presentation of a seminar paper 
achieve a minimum of 11 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	57. 
	K. Faber: Biotransformations in Organic Chemistry: A Textbook (6th Ed.), Springer, Heidelberg, 2011.
	0
	YES, lecturer 

	58. 
	J. Whittall, P. Sutton: Practical Methods for Biocatalysis and Biotransformations, John Wiley & Sons, New Jersey, 2009.
	0
	YES, lecturer 

	59. 
	 
	 
	 

	60. 
	 
	 
	 

	61. 
	 
	 
	 

	62. 
	 
	 
	 

	63. 
	 
	 
	 

	64. 
	 
	 
	 

	2.12. Optional literature 
	J.Tao, R. J. Kazlauskas (eds.): Biocatalysis for Green Chemistry and Chemical Process Development, Jonh Wiely&Sons, Inc., New Jersey, 2011.
J.Tao, G.-Q. Lin, A. Liese: Biocatalysis for the Pharmaceutical Industry: Discovery, Development, and Manufacturing, Jonh Wiely&Sons (Asia) Pte Ltd, Singapore, 2009.
A.Liese, K. Seelbech, C. Wandrey (eds.): Industrial Biotransformations: 2nd, Completely Revised and Enlarged Edition, Wiley-VCH, Weinheim, 2006.
A.S. Bommarius, B.R. Riebel: Biocatalysis: Fundamentals and Applications, Wiley-VCH Verlag GmbF&Co. KgaA, Weinheim, 2004.
W.D. Fessner: Stereoselective Biocatalysis (ed. R.N. Patel), Marcel Dekker. Inc., New York, 2000.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_general_microbiology_and_food_microbiology/ksenija_markov" Ksenija Markov, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_general_microbiology_and_food_microbiology/jadranka_frece" Jadranka Frece, PhD, Full Professor
Iva Čanak, mag. ing.
Željko Jakopović, mag. ing
Deni Kostelac, mag. ing.	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Micology	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53257	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 0 + 15 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	lecture hall	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Inform students with the role of representatives from kingdom Fungi in biotechnology, food and beverage production, medicine, ergot alkaloids, pigment production, recombinant proteins, biofuels and their negative effects on the living organism. 
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
select corresponding model organism for conducting of particular biological tests or scientific researches
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	compare the characteristics of taxonomic class of Fungi
explain the commercial benefits of Fungi representatives in manufacture of drugs, foods and beverages
name representatives from the Fungi kingdom to produce pigmets, recombinant proteins, biofules
compare yeasts and filametous fungi in the production of recombinant proteins
argue the beneficial and harmfull effects of fungi
relate the causes of fungal contamination of agricultural and food products and human health hazards
explain how antifungal agents act on the molecular level
explain the biological effect of mycotoxins at the molecular level and schematically show the pathways of mycotoxin metabolism in the mammalian organism
interpret the legal regulations relating to multiple fungi and mycotoxins
present written and oral original scientific paper (written in English) in the area of mycology and participate in the discussion
	2.5. Course content (syllabus) 
	Introduction to Mycology. Classification of fungi, nutrition and breeding. Protecting higher mushrooms.
Nutrition, breeding and economic significance of taxonomic class of Fungi.
Importance and damage to agriculture, food industry.
Role of representatives from the Fungi kingdom in biotechnology, production of medicines, food and beverages, production of pigments, recombinant proteins, biofules, production of mycoproteins as meat replacement.
Medically importat mushrooms, mycoses, mycotoxicosis. Control and treatment.
Mycotoxins. Microbiotoxic interactions. Biotransformations. 
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type
- Written exam                                                     50 points
- Seminar paper (written part)                              5 points
- Seminar paper (oral part - presentation)          5 points
IN TOTAL                                                        60 points

Grading scale:
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures (a maximum of one unjustified absence is allowed)
elaborate (in written and oral form) a seminar paper theme
achieve a minimum of 30 points on the written exam
achieve a minimum of six points with a seminar paper
achieve a minimum of 36 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	65. 
	Duraković S., Duraković L.: Micology u biotehnologiji. Sveučilišni udžbenik (edit. S. Duraković). Kugler d.o.o., Zagreb, 2003.
	 19
	NO

	66. 
	Duraković S., Duraković L.: Specijalna mikrobiologija. Sveučilišni udžbenik (edit. N. Popović). Durieux, Zagreb, 1999.
	11
	NO

	67. 
	 
	 
	 

	68. 
	 
	 
	 

	69. 
	 
	 
	 

	70. 
	 
	 
	 

	71. 
	 
	 
	 

	72. 
	 
	 
	 

	2.12. Optional literature 
	Delaš, Frane. Mikrobni toksini. U: Kemijske i fizikalne opasnosti u hrani: Hengl, Brigita (ur.).Osijek : Hrvatska agencija za hranu (HAH), pp. 31-49. 2010.
Božac R.: Gljive-morfologija, sistematika, Toxicology.Školska knjiga, 2007.
Aflatoxins: Food Sources, Occurrence and Toxicological Effects / Adina G. Faulkner (ur.). USA: Nova Science Publishers, URL link to work 2014.
Mattanovich D., Sauer M. And Gasser B.: Yeast biotechnology: teaching the old dog new tricks. Microbial Cell Factories. 13-34. 2014.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ksenija_durgo" Ksenija Durgo, PhD, Full Professor
Ana Huđek, mag. ing.	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Ecogenetic Studies	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	53225	1.10. Number of contact hours (L+E+S+e-learning)
	12 + 0 + 12 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	5-10
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures for Croatian students in P6, for foreign students in P6 or the LBMG	1.13. Language of instruction 
	Croatian and English
	1.7. Year of study when the course is delivered
	first	1.14. Mogućnost izvođenja na stranom jeziku
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students with the toxic effects of environmental contaminants at the molecular level, and at the level of individuals, populations and ecosystems as a whole. Students will be able to define the mutagenic activity of a particular environmental contaminant by applying previously acquired knowledge about the relationship between the structure and effect of chemical compounds, biological and physical agents on genetic material and will be able to explain the principles of methods used in ecotoxicological research such as modeling, biomonitoring, determination of specific biomarkers and indicators of certain mechanisms of toxicity, as well as the consequences of short-term and long-term exposure of organisms to environmental contaminants depending on their stability and biodegradation.
	2.2. Enrolment requirements and/or entry competences required for the course
	-Basic knowledge in the field of biology, chemistry, physics, biochemistry and microbiology 
	2.3. Learning outcomes at the level of the programme to which the course contributes
	· use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories
· perform biological, microbiological, immunological and molecular-genetic tests and analyzes
· identify, analyze and remove common problems that occur in experimental work in microbiological, biochemical and molecular-genetic laboratories
· choose an appropriate model body to carry out a specific biological test or scientific research
· participate in advisory and legislative bodies in the field of molecular biotechnology
· guide individual units in laboratories of biotechnology, food and pharmaceutical industries and other institutions based on the knowledge of modern biochemical, microbiological, molecular-genetic and instrumental methods
· use scientific literature in English to adequately present existing results to experts and to transfer knowledge and skills to their colleagues
· actively participate in the discussion of scientific papers in the field of molecular biotechnology and related biosciences
· behave in accordance with ethical principles and to acquire new knowledge and skills for lifelong education and advancement of the profession, including doctoral studies in the field of molecular biotechnology and other bio-sciences

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· describe the types of toxic agents in the environment and the mechanisms responsible for toxicity at the molecular level, and at the level of the individual, population and the ecosystem as a whole
· describe the consequences of short-term and long-term exposure of organisms to environmental contaminants
· explain the relationship between the concentration and effect of toxic agents with respect to the physicochemical characteristics of the agent, their availability during absorption, metabolism, distribution, elimination, bioaccumulation and biomagnification
· discuss theoretical assumptions and concepts, and experimental evidence of the effects of endocrine disruptors on the animal or human organism. define endocrine disruptors
· identify the hypotheses and theoretical assumptions on which the scientific papers were made, and to analyze the scientific methods, results and conclusions published in the relevant works through seminar expositions
· develop communicative skills on scientific concepts, hypotheses, results and interpretation of results through seminar dissemination

	2.5. Course content (syllabus) 
	· Introduction to Ecogenetic Studies
· Absorption
· Metabolism
· Distribution
· Elimination
· Chemical compounds in the environment
· Dose-response
· Endocrine disruptors
· Mutations and cancerogenesis
· Types of mutagens
· Physical agents
· Biological agents
· Bioconversion of toxic substances in the environment

	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☒ partial e-learning
☒ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☒ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	
	Research
	
	N	Oral exam
	Y
	

	26. 
	Experimental work
	
	N
	Report
	
	N	(other)
	
	N

	27. 
	Essay
	
	N
	Seminar paper
	Y	
	(other)
	
	

	28. 
	Preliminary exam
	
	N
	Practical work
	
	N
	(other)
	
	

	29. 
	Project
	
	N
	Written exam
	Y
	
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	1. Maximum number of points by activity type
1. Class attendance         10
2. Seminar paper            15
3. Final exam                   75
Total                               100

2. Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)
	2.10. Student responsibilities
	To pass the course, students have to:
successfully successfully do all the exercises in practical work in practical work and seminars
attend all lectures (a maximum of two unjustified absences is allowed)
achieve a minimum of 60% of total points

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	73. 
	Ksenija Durgo, Ecogenetic Studies (internal script)	0	YES; Merlin and web pages
	74. 
	P. Williams, R. James, S. Roberts (2000). Principles of toxicology, Environmental and industrial applications	0	
YES; Merlin and web pages
	75. 
	 	
	

	76. 
	 	
	

	77. 
	 	
	

	78. 
	 	
	

	79. 
	 	
	

	80. 
	 	
	

	2.12. Optional literature 
	· S.G. Gilbert (2012).A Small Dose of Toxicology. Healthy World Press
· J. Timbrell (2002). Principles of Biochemical Toxicology. Taylor and Francis

	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/andreja_ambriovic_ristov" Andreja Ambriović Ristov, PhD
Dragomira Majhen, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Gene Therapy	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53265	1.10. Number of contact hours (L+E+S+e-learning)
	22 + 8 + 5 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P6	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	This course aims to explain the principles of gene therapy of monogenic diseases, tumor gene therapy, and explain how a similar protocol can be used in vaccination. Within this course we want to explain different methods of genetic input as well as advantages and disadvantages of each of them. By using examples from the literature this course will clarify the development of gene therapy through experiments in vitro, animal models to human research.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	explain principles and aims of gene therapy 
describe genome, structure and infection pathways of different viruses
compare different viruses as vectors for gene therapy and list major disadvantaged of viral gene transfer
list advantages and disadvantages of non-viral gene transfer
list methods of non-viral gene transfer
explain how to use vectors in vaccination and list vector vaccines
describe main characteristics of tumor
list and explain strategies used in tumor gene therapy
	2.5. Course content (syllabus) 
	Introduction to gene therapy and selected methods of molecular biology used in gene therapy
Viral and non-viral vectors that are used in gene therapy and clinical trials
Non-viral gene transfer
Vaccination and clinical trials
Basis of tumor, Tumor gene therapy and clinical trials
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	30. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	31. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	32. 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	33. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Students must pass the written exam and give a presentation of a seminar paper. The oral exam is not mandatory and can be held if students want to increase their final grade. The exam is taken in the written form. Each exam has about 25 questions. A few questions are descriptive, but the majority is multiple choice. Questions are graded with one, two or three points. On each exam term attended by more than 10 students, all the questions that were not answered by any of the students are excluded. To get a passing grade, more than a half of the remaining points must be achieved. Grades are further allocated like in the example below:
Total number of points is 31
16 - 19 – sufficient 2 
20 - 24 – good 3 
25 - 28 – very good 4 
29 - 31 – excellent 5 
Students must prepare a seminar paper based on a scientific paper in the field of gene therapy. The seminar paper is graded.
The final grade is based on grades from the written exam and the seminar paper. The written exam grade is more important than the seminar paper grade. Students can increase their grade by one with the oral exam. 

	2.10. Student responsibilities
	To pass the course, students have to:
pass the written exam 
give a presentation of a seminar paper. 

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	81. 
	Metode u molekularnoj biologiji; glavna urednica Ambriović Ristov, Andreja i urednice: Brozović, Anamaria; Bruvo Mađarić, Branka; Ćetković, Helena; Herak Bosnar, Maja; Hranilović, Dubravka; Katušić Hećimović, Silva; Meštrović Radan, Nevenka; Mihaljević, Snježana; Slade, Neda; Vujaklija, Dušica (ur.). Institut Ruđer Bošković, Zagreb, 2007.
	 
	 

	82. 
	Odabrana poglavlja iz Molecular Biology of the Cell, Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, and Peter Walter. New York: Garland Science.
	 
	 

	83. 
	 
	 
	 

	84. 
	 
	 
	 

	85. 
	 
	 
	 

	86. 
	 
	 
	 

	87. 
	 
	 
	 

	88. 
	 
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/kristina_radosevic" Kristina Radošević, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_cell_technology_application_and_biotransformations/visnja_gaurina_srcek" Višnja Gaurina Srček, PhD, Full Professor
Igor Slivac, PhD, Associate Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Interaction of Molecules and Receptors	1.9. Number of ECTS credits allocated
	2
	1.3. Course code
	53260	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 8 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	10-15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P6; Seminars in the LCTAB	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students with major signaling molecules and receptors (membrane and cytoplasmic) for endogeneous compounds, xenobiotics and drugs binding. The binding of signalling molecules to their receptors initiates series of intracellular reactions that regulate all aspects of cell behaviour (normal functioning i.e. homeostasis and diseases). Understanding the molecular mechanisms responsible for these pathways of cell signalling has thus become a major area of new drug development.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	define major signaling molecules and their pathways in cells
describe the role of signal pathways in different physiological processes  
explain connection between signal pathway failure and disease
evaluate importance of signal-receptor interactions for the development of  therapeutics 
search, interpret and apply recent literature data on research and develpment of personalized therapeutics
	2.5. Course content (syllabus) 
	Signaling moleculs and their receptors
Interactions of organism and its environment. Signaling molecules: cytokines, growth factors, hormones, neurotransmitters, small molecules. Structure and functions of cell surface receptors: G protein-coupled receptors; receptor protein-tyrosine kinases; ion-channels receptors; nonreceptor protein-tyrosine kinases.
Interaction of Molecules and Receptors-specific examples
Cell-cell and cell-extracellular matrix interactions. Cell-environment interactions. Molecules of extracellular matrix-types and their roles. Growth factors (EGF, FGF, VEGF, PDGF) and their signalling pathways. Role of growth factors in tumor progression. Peptide and steroid hormones-signalling pathways and their effects on cell.
Neurotransmisssion and neuroregulation in organism. Synaptic transport. Neurotransimitters: acethylcholine; glutamate; glycine; GABA; dopamine; serotonine; epinephrine. Neurodegenerative disorders (Parkinson disease; Alzheimer disease; multiple sclerosis). Development of cance-signaling pathways. Signaling pathway as fundamentals for cancer treatment (Herceptin and Gleevec)
Cell death (Apoptosis)
Apoptosis and its role. Signal transduction and apoptosis: cell death receptors and mitochondrial pathways. Cell necrosis. Detection of apoptosis: DNA electrophoresis; fluorescent microscopy; flow-cytometry; caspases.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	2

	2.9. Assessment methods and criteria
	1. Maximum number of points: Written exam (25 points in total)

2. Grading scale: 
< 15 points (< 64 %) fail (1) 
16 - 17 points (64 – 68 %) sufficient (2) 
18 - 19 points (72 – 76 %) good (3)
20 - 22 points (80 – 88 %) very good (4)  
23 - 25 points (92 – 100 %) excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend lectures (a maximum of two unjustified absences is allowed)
make a seminar paper
achieve a minimum of 16 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	
	G. Karp: Cell and molecular biology – concepts and experiments, John Wiley & Sons 2002.
	0
	NO

	
	Walsh G Pharmaceutical biotechnology: concepts and applications. John Wiley & Sons Ltd, Chichester, 2007
	0
	YES,  

	
	Van Broekhoven, A., Shapuro, F. (2001) Novel Frontiers in the Production of Compounds for Biomedical Use, Kluwer Academic Publishers, Dordrecht.
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	
	 
	 
	 

	2.12. Optional literature 
	J.D. Watson i sur.: Molecular biology of the cell, Garland Publishing Inc. 1983.
De Cuyper, M., Bulte, J.W.F. (2001) Physics and Chemistry Basis of Biotechnology, Kluwer Academic Publishers, Dordrecht.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-




	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Jagoda  Šušković, PhD, Full Professor
Blaženka Kos, PhD, Full Professor
Jasna Novak, PhD, Associate Professor
Andreja Leboš Pavunc, PhD, Assistant Professor
Martina Banić, mag. ing. biotechn.
	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	[bookmark: Mikrobna_ekologija]Microbial Ecology
	1.9. Number of ECTS credits allocated
	3

	1.3. Course code
	166959
	1.10. Number of contact hours (L+E+S+e-learning)
	22 + 5 + 5 + 0

	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	30

	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures in P3, seminars and laboratory exercises in the DBE
	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Understanding the functions and relations between microorganisms; intercellular communications in microbial communities of different ecosystems. Development of a critical approach in the study of microbial ecosystems and biofilms for their application in biotechnology. Acquiring practical skills and competences for implementation of methods to define composition, genetic potential and microbial functionality of different ecosystems.

	2.2. Enrolment requirements and/or entry competences required for the course
	-

	2.3. Learning outcomes at the level of the programme to which the course contributes
	· integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
· participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
· use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
· conduct biological, microbiological, immunological and molecular-genetic tests and analyses 
· recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
· select corresponding model organism for conducting of particular biological tests or scientific researches 
· breed and characterize microorganisms and animal and plant cells
· manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetics and instrumental methods 
· use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
· present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
· participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
· act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· theorize the reasons for the application of biofilms in the biotechnical processes in a relation to planktonic (individual) growth of microbial cells
· explain multicellular defending mechanisms responsible for biofilms resistance to stressful environmental conditions  
· explain the application of the 16S rRNA gene sequencing and PCR-DGGE, as molecular culture independent approaches, in defining of composition, genetic potential and functionality of microbial communities
· assess the potential of applying quorum sensing in biotechnology
· sketch the possible models of adhesion of bacterial cells to the intestinal epithelium
· compare and evaluate the autecological and synecological approaches in researches of microbial community ecology 	
· compare and evaluate in vitro chemostat and continuous models of gastrointestinal tract
· identify certain microorganisms in pooled microbial community by 16S rRNA gene sequencing 
· conduct a method of testing biofilm formation

	2.5. Course content (syllabus) 
	1. Microbial interactions within microbial communities
L: Basic principles of microbial ecology. Interactions in the microbial communities of oral cavity, urogenital and gastrointestinal tract. Categories of interrelationships between microorganisms in microbial communities of oral cavity, urogenital and gastrointestinal tract. Quorum sensing systems. Microbial biofilms. Application of biofilms in biotechnological processes. 
S: Microbial interactions in different environmental conditions and identification of interaction mechanisms.
E: Characterisation of bacterial cells surface properties – microbial adhesion to solvents (MATS)	

2. Modern approaches in a study of microbial communities 
L: Application of molecular methods in researches of microbial biodiversity. Autecology and synecology – two basic approaches in the studies of microbial communities. In vitro chemostat and continuous models of gastrointestinal tract.
S: Application of PCR-DGGE in the researches of biodiversity of microbial communities.	
E: Isolation of whole cell DNA from mixed microbial population of ecosystem. Identification of individual bacterial strains of mixed culture by 16S rRNA gene sequencing and sequencing of the genome.

3. Microbial ecology of oral cavity, urogenital and gastrointestinal tract 	
L: Microbial ecology of gastrointestinal tract. Metabolite interactions in the gastrointestinal tract. Microbial ecology of oral cavity. Microbial ecology of urogenital tract. 
S: Microbial ecology of oral cavity, urogenital and gastrointestinal tract. 
E: Formation of biofilm: adhesion of bacterial cells on polystyrene and to glycoprotein mucin.

	2.6. Format of instruction:
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐  
	2.7. Comments:

	
	
	
	

	2.8. Monitoring student work
	Class attendance
	Y
	
	Research
	
	N
	Oral exam
	
	N

	
	Experimental work
	
	N
	Report
	Y
	
	
	
	

	
	Essay
	
	N
	Seminar paper
	Y
	
	
	
	

	
	Preliminary exam
	
	N
	Practical work
	
	N
	
	
	

	
	Project
	
	N
	Written exam
	Y
	
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	A maximum of 12 points can be achieved, from which a maximum of 10 points on the written exam, one point with a seminar paper and one point with laboratory exercises. To achieve a positive grade it is necessary to:
- achieve a minimum of six points on the written exam
- achieve a minimum of 0,6 points for a seminar paper
- achieve a minimum of 0,6 points with laboratory exercises

Grading scale:
- from 0 to 60 % of total number of points: fail (1)
- from 60 to 70 % of total number of points: sufficient (2)
- from 70 to 80 % of total number of points: good (3)
- from 80 to 90 % of total number of points: very good (4)
- 90 % and more of total number of points: excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and hand in a report
write and orally present a seminar paper
pass the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	
	J. Šušković, B. Kos, J. Novak: Microbial Ecology (Interna skripta, lectures )
	0
	YES, Merlin

	
	Chapter from „Priručnik za vježbe iz opće mikrobiologije“ (publisher: Hrvatsko mikrobiološko društvo, 2016, ed. Danko Hajsig i Frane Delaš): B. Kos, J. Novak: Mikrobni biofilm, pp.157-162.
	15
	NO

	
	J. Šušković, B. Kos, J. Novak, K. Uroić, A. Leboš Pavunc: Microbial Ecology, Laboratoryske exercises (Interna skripta )
	0
	YES, Merlin

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	2.12. Optional literature 
	· D.J.Vaun McArthur: Microbial Ecology: an evolutionary approach, Elsevier, Amsterdam (2006).
· E. Tsakalidou, K. Papadimitriou: Stress responses of lactic acid bacteria, Springer, New York (2011).
· R. Fuller, G. Perdigon: Gut flora nutrition, immunity and health, Blackwell Publishing, Oxford (2003).

	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-




	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/reno_hrascan" Reno Hrašćan, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/lidija_sver" Lidija Šver, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ana_bielen" Ana Bielen, PhD, Assistant Professor
Tomislav Vladušić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Human Physiology	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53266	1.10. Number of contact hours (L+E+S+e-learning)
	



24 + 23 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	


8
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	



Lectures in P4, exercises in Lidl lecture hall	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The course objective is to familiarize students with interconnected actions of all human organ systems enabling the maintenance of homeostasis. 
	2.2. Enrolment requirements and/or entry competences required for the course
	To enrol in this course, the following course must be completed:
• Biology 2
	2.3. Learning outcomes at the level of the programme to which the course contributes
	
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	to explain the mechanism of neuron excitation, sceletal and smooth muscle contraction
to describe and explain the structure and mechanism of rhytmic cardiac excitation and contraction
to explain the process of urine formation in kidneys and control over osmolarity and volume of body fluids
to describe the process of gas exchange in lungs and other tissues
to define cerebral cortical functions
to describe secretory and absorptive functions of digestive system
to explain the role of endocrine glands in maintaining the homeostasis
to analyze neural and hormonal stimulation of heart using computer simulations, to compare glomerular filtration and tubular reabsorption, to interpret respiratory volums and capacities, to interpret a normal electrocardiogram and electroencephalogram, to demonstate the effect of digestive enzymes and hormones on metabolism
	2.5. Course content (syllabus) 
	Functional organization of human body and control of the inner environment
Membrane and action potentials in a neuron
Excitation and contraction of sceletal and smooth muscles
Cardiac muscle, cardiac cycle, rhytmic cardiac ectitation and normal electrocardiogram 
Basics of circulation
Kidneys and body fluids
Lung ventilation, gas exchange in lungs and transport of gases by blood 
Motoric functions of brain and spinal cord
Intelectual functions of brain
Sense of sight, hearing, taste and smell
Digestive system physiology
Endocrine system
Male and female reproductive and hormonal functions
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	1. Grading scale:
The oral exam is graded. The exam consists of five questions. The contribution of the exam grade to the final grade is 70%.
Mastery of each exercise is assessed with written preliminary exams. Average exercise grades contribute to the final grade with 30%. 
The grading scale is not applicable if the final oral exam grade is fail	

2. Grading scale for preliminary exams of each exercise:
two descriptive questions (four points in total)
one fill-in-the-blank question (two points)
one matching question (two points)
one multiple choice question (two points)	

3. Preliminary exam grade according to achieved points:
0 – 6 points = fail (1)
6,5 – 7 points = sufficient (2)
7,5 – 8 points = good (3)
8,5 – 9 points = very good (4)
9,5 – 10 points = excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and pass the preliminary exams (a maximum of one unjustified absence is allowed)
attend all lectures (a maximum of two unjustified absences is allowed)
pass the oral exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	89. 
	Lecture CD
	0
	YES, Merlin and web pages

	90. 
	Stabler Timothy, Peterson Greta, Smith Lori, Gibson Marcia C, Zanetti Nina, Lokuta Andrew. PhisyoEx 8.0 for Human Physiology. Laboratory Simulations in Physiology. Pearson Benjamin Cummings, 2009.
	0
	YES, Merlin and web pages

	91. 
	 
	 
	 

	92. 
	 
	 
	 

	93. 
	 
	 
	 

	94. 
	 
	 
	 

	95. 
	 
	 
	 

	96. 
	 
	 
	 

	2.12. Optional literature 
	Guyton Arthur C, Hall John E. Medicinska fiziologija. 10. izdanje. Medicinska naklada, Zagreb, 2003.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Višnja Bačun Družina, PhD, Full Professor 
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biology_and_microbial_genetics/ksenija_durgo" Ksenija Durgo, PhD, Full Professor
Ana Huđek, mag. ing.	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Mechanisms of Evolution	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53256	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 0 + 15 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	10
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	lectures in P5, exercises in the LBMG	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	This course is directed toward studying the evolution of prokaryotic and eukaryotic genomes, including their size, composition, variability and organization. An understanding of the evolutionary process that leads to differences in genomes will shed light on how species themselves differentiate.
Students are introduced to the basics of taxonomy and evolutionary systematics as well as to phylogeny and methods of research. Evolutionary inventions and innovations, followed by vertical and horizontal gene transfer are studied.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	explain the evolutionary tree and the three domains of life on Earth and explain the difference between the last universal common ancestor (LUCA) and the last eukaryotic common ancestor (LECA)
compare processes during the evolution of prokaryotic cells and the formation of the first eukaryotic cell
explain the difference between the basic processes of evolution: variation, natural selection (selection), genetic deflection, genetic flux and hereditary genetic variants such as mutations, recombination and transfer genes and genomes
explain the origin of the virus through three hypotheses, then the connection between the virus and the origin of the three domains, and to explain, through existing viruses, the path from RNA to the DNA of the world and the daily role of virus in cell evolution
compare the effects of selective amplification through innovation, amplification and / or divergence and duplication during the occurrence of new genes in prokaryotes and eukaryotes
explain the evolution of gene regulatory network in bacterial genomes, ortiologic and parental genes, structure and evolution of trans-acting elements, cis-acting elements and bacterial operons
explain the endosimbiotic theory of evolution of eukaryotic cells and to link the moving genetic elements and the evolution of the mammalian genome
explain the difference between the cladogram and the filogram and explain the research plan in molecular filogeny, the choice of support for phylogenetic trees and program for phylogenetic analysis
	2.5. Course content (syllabus) 
	Evolution and history of life
Basic Evolutionary Processes
Population genetics and evolution
Taxonomy, systematics and phylogeny
Evolution of the gene
Evolution of the genome
Origin of the virus
Evolution of prokaryotes
Evolution of eukaryotes
Experimental evolution
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	Y
	 
	Oral exam
	 
	N

	· 
	Experimental work
	Y
	 
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	1. The written exam consists of five desriptive questions, each graded with one point.  

2. Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and hand in a written report consisting of an introduction, results and conclusions
attend all lectures (a maximum of one unjustified absence is allowed for exercises, and two for lectures)
achieve a minimum of 60% of points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	97. 
	Višnja Bačun-Družina (2017): Mehanizmi evolucije, Script
	0
	YES, Merlin and/or web pages

	98. 
	  Ana Huđek, Višnja Bačun-Družina, Ksenija Durgo (2018) Mechanisms of Evolution, Practical Work, Script
	 
	  YES, Merlin and/or web pages

	99. 
	 
	 
	 

	100. 
	 
	 
	 

	101. 
	 
	 
	 

	102. 
	 
	 
	 

	103. 
	 
	 
	 

	104. 
	 
	 
	 

	2.12. Optional literature 
	Fox C.W. and Wolf J.B. (2006) Evolutionary Genetics: Concepts and Case Studies, Oxford University Press, UK
Krebs J.E. et al. (2014) Lewin's GENES XI, Jones & Bartlett Publishers, USA
Primrose S. B., Twyman R.M. (2007) Principles of Gene Manipulation and Genomics, Wiley-Blackwell, Oxford, UK
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/senka_djakovic" Senka Djaković, PhD, Associate Professor
Jasmina Lapić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Lipase-Catalysed Preparation of Chiral Compounds	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53303	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 20 + 4 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme Molecular Biotechnology, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Bioprocess Engineering
	1.11. Expected enrolment in the course
	1
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-
0 %

	1.6. Place of delivery
	Lectures, Seminars and Laboratory exercises in the LOC	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Acquisition of fundamental knowledge and skills, as well as the ability to solve obtaining biologically active compounds important in the pharmaceutical, biotechnology, food industry, agriculture.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
recognize the importance of all segments of food production (raw material features, technology applied, production and packaging conditions , effect of processing and preservation on chemical composition of food products, potential effects of packaging, quality assurance)
understand basic principles of research work
do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
conduct scientific research in the field of food
manage or work in an interdisciplinary team, which conceptualizes and conducts experiments in the field of food technology

Graduate University Study Programme Molecular Biotechnology
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories .
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences

Graduate University Study Programme Food Safety Management
do complex food analyses in microbiological and physical-chemical control and research laboratories;
independently study and interpret results, and make conclusions and solutions
manage or participate in interdisciplinary teams, which create or implement new methods with the aim of improving food safety and quality system from field to table

Graduate University Study Programme Bioprocess Engineering
plan and conduct experiments (scale up and scale down)  in different fields of biotechnology, present and critically interpret results, make meritory conclusions
do complex jobs in microbiological and biochemical laboratories .
interpret laboratory analysis results
present plant, research, laboratory and business results in verbal and written form, using professional terminology
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes)
	distinguish and list the terms of stereochemistry (stereoselectivity, stereospecificity, kinetic resolution, etc.)
describe and analyze the enzyme / lipase selectivity of the substrate
select and compare biotransformation reactions under different conditions
perform stereoselective reactions, and argue and summarize the obtained results
adapt and solve the set requirements for the synthesis of chiral compounds 
	2.5. Course content (syllabus) 
	Introductory overview of basic concepts in the field of stereochemistry
Methods of separation of racemates
Lipase (microbes and fungal)
Application of optically pure compounds in stereoselective synthesis
Chiral syntones in the synthesis of biologically active or industrially important compounds
Calculation of enantiomeric and diastereomeric excess.
Determination of parameters of efficiency chiral columns for HPLC and GC
Preparation of optically pure alcohols and diols from prochiral or meso or racemic starting compounds
Preparation of optically active polyhydroxy compounds.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	Izvođenje nastave ovisi o broju upisanih studenata
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	Y
	 

	2. 
	Experimental work
	Y
	 
	Report
	Y
	 
	(other)
	 
	 

	3. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	4. 
	Preliminary exam
	Y
	 
	Practical work
	Y
	 
	(other)
	 
	 

	5. 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Total maximum number of points is 60: 
Oral exam: 50 points
Laboratory exercises: 10 points.
Grading scale:
< 36 points - fail
37 - 42 points - sufficient
43 - 48 points - good
49 - 54 points – very good
55 - 60 points - excellent

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and pass the final preliminary exam
attend lectures and seminars (a maximum of one unjustified absence is allowed)
achieve a minimum of 30 points on the written exam
achieve a minimum of 6 points on exercises
achieve a minimum of 36 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	10. 
	M. Nógrádi, Stereochemistry, Akadémiai Kiadó, Budapest, 1981.; 
	0
	Laboratory for Organic Chemistry

	11. 
	L. Poppe, L Novák, Selective Biocatalysis, Wiley-VCH, Weinheim, New York, Cambridge, Basel, 1992.; 
	0
	Laboratory for Organic Chemistry

	12. 
	K. Faber, Biotransformations in Organic Chemistry, Springer-Verlag Berlin Heidelberg New York, 1997.; 
	0
	Laboratory for Organic Chemistry

	13. 
	 
	 
	 

	14. 
	 
	 
	 

	15. 
	 
	 
	 

	16. 
	 
	 
	 

	17. 
	 
	 
	 

	2.12. Optional literature 
	K. Drauz, H. Waldmann, Enzyme Catalysis in Organic Synthesis, Wiley-VCH, Weinheim, New York, Cambridge, Tokyo, 1995.
U. T. Bornscheuer, R. J. Kazalauskas, Hydrolases in Organic Synthesis, Wiley-VCH, Weinheim, New York, Chichester, Brisbone, Singapore, Toronto, 1999.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_the_biological_waste_water_treatment/tibela_landeka_dragicevic" Tibela Landeka Dragičević, PhD, Full Professor
Tea Širac, mag. ing.	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Biodegradation of Organic Compounds	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53747	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 7 + 8 + 0
	1.4. Study programme 
	
Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Bioprocess Engineering, Graduate University Study Programme Molecular Biotechnology	1.11. Expected enrolment in the course
	33
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P1, exercises in the LBWWT	1.13. Language of instruction 
	
Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students with microbial degradation of organic compounds, selecting/defining process factors, microorganisms, the origin and effect of organic compounds on the environment, and the stability and resistance to microbial degradation. Students will gain insight into the microbial degradation of readily and slowly biodegradable or non-biodegradable organic compounds (recalcitrant compounds), such as biodegradation of xenobiotics, dyes, sludge, bio-waste, wastewater. They will acquire work skills in the field of microbial ecology and process equipment work. The adopted skills will be able to apply in the preparation of microbial culture to break down the target compound and run the selected degradation process.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Doprinos ishodima učenja programa
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	learn about aerobic and anaerobic degradation of organic compounds
learn about the role and possibilities of microorganisms in the degradation of organic compounds
acquire engineering knowledge of the previously applied microbial degradation processes of organic compounds
learn / know how to dispose of waste material
learn about the importance of sorting waste materials, separating organic waste
know and be able to practically apply composting knowledge, compost biodegradable materials from households
to know the laws that apply in the field of environmental protection
adopt and discuss new findings in the field of environmental protection
act in an ecologically educational fashion in life and work environment
	2.5. Course content (syllabus) 

	

Lectures by methodical units:
Organic compounds - Origin, Persistence, Properties, Environmental Impact, Resistance to Microbial Degradation 
Microorganisms - role in biogeochemical cycles; pure and mixed microbial cultures; microbial interaction; suspended microbial biomass, microbial biofilm; environmental and process factors 
Biodegradation - microbial species, metabolism, degradation pathway, conditions (aerobic, anaerobic degradation) 
Biological degradation of xenobiotics 
Biological degradation of wastewater (eg from olive processing) 
Biological degradation of lignin, cellulose 
Biodegradation - landfill
Biodegradation - composting 
Biological degradation of dyes, sludge, pesticides, phenols, formaldehyde 
Legal regulation - environmental protection 

Seminar by methodical units:
Microbial metabolism and degradation of organic compounds in nature 
Pathway of degradation of selected organic compounds (eg chlorinated pesticides, polychlorinated biphenyls) 
Organic compounds bioremediation 
Relationship / correlation of microbial degradation rate and chemical structure 

	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☒ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	Y
	 

	34. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	35. 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	36. 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	37. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type:
Written exam   		 80
Final exam (oral)  	 20	
Total                                    100

Finished exercises are a prerequisite to taking the exam.
Students who achieve an Excellent grade on the written exam are not obligated to take the oral exam.
Students who achieve a Very good grade on the written exam can accept the grade or take the oral exam (this does not guarantee the written exam grade).

Grading scale of the written exam and in total: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars
pass the written and final (oral) exam 

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	105. 
	Tibela Landeka Dragičević: Biološka razgradnja organskih spojeva (internal script
	0
	YES, Merlin and web pages

	106. 
	 
	 
	 

	107. 
	 
	 
	 

	108. 
	 
	 
	 

	109. 
	 
	 
	 

	110. 
	 
	 
	 

	111. 
	 
	 
	 

	112. 
	 
	 
	 

	2.12. Optional literature 
	Neilson, A.H., Allard, A.-S. (2012) Organic Chemicals in the Environment: Mechanisms of Degradation and Transformation, Second Edition. CRC Press.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_chemistry_and_biochemistry/laboratory_for_organic_chemistry/lidija_barisic" Lidija Barišić, PhD, Associate Professor
Monika Kovačević, PhD	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Peptidomimetics and Pseudopeptides	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53304	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 20 + 4 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology, Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Bioprocess Engineering
	1.11. Expected enrolment in the course
	12
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	Lectures in lecture hall 2 or 4, exercises in the LOC	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of the course is to introduce students about the possibilities to overcome the limitations of the natural peptides (their flexibility enables the interactions with different receptors leading to the undesired side effects, they are subjected to the proteolytic activity of the peptidases in gastrointestinal tract and serum, the high molecular mass and polarity hinder the transport through cell membrane and blood-brain barrier) by using their synthetic mimetics.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	
Graduate University Study Programme Food Engineering
understand basic principles of research work
conceptualize and carry out production of new products
do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
manage or work in an interdisciplinary team, which conceptualizes and conducts experiments in the field of food technology
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

Graduate University Study Programme Molecular Biotechnology
participate in biomedical and related biomolecular researches on account of basic knowledge of molecular and cellular biology and genetics, bioinformatics, immunology and human physiology 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 

Graduate University Study Programme Food Safety Management
convey their knowledge and conclusions to both professionals and the general public, in a clear and well-reasoned manner 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

Graduate University Study Programme Bioprocess Engineering
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	analyse and argue how to overcome the disadvantages of the natural peptides (proteolytic instability, polarity, conformational freedom) by using adequately designed mimetics
analyse and identify peptide and non-peptide structures that mimic the secondary structural element (helix, sheet or turn) involved in molecular recognition
design and synthesis of ferrocene peptides as potential mimetics of peptide secondary structural elements
perform the conformational analysis of ferrocene peptidomimetics in solution by using standard spectroscopic techniques (IR, NMR and CD) with the aim to define their secondary structure
predict and evaluate the potential pharmacological and biotechnological application of peptidomimetics.
	2.5. Course content (syllabus) 
	Natural peptides: the role and structure.
Mimetics of alpha-helix.
Mimetics of turn.
Mimetics of beta-sheet.
Ferrocene peptidomimetics.
Carbohydrate peptidomimetics. Petidomimetics as artificial sweeteners.
Structure and function of natural peptide mimetics (hormones, N-acetylglucosamine, apolipoproteins, etc)
Conformational analysis in solution by using the spectroscopic techniques (IR, NMR and CD spectroscopy).
	2.6. Format of instruction
	⊠ lectures
⊠ seminars and workshops  
⊠ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
⊠ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	38. 
	Experimental work
	Y
	 
	Report
	Y
	 
	Seminarsko izlaganje uz PowerPoint prezentaciju
	Y
	 

	39. 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	40. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	41. 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Maximum number of points by activity type:
Exercises (practical work)                                                   10
             20

Grading scale:
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work
attend lectures and seminars (a maximum of one unjustified absence is allowed)
achieve a minimum of six points with exercises
achieve a minimum of 12 points for the seminar paper presentation
achieve a minimum of 18 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	113. 
	     
	     
	     

	114. 
	 
	 
	 

	115. 
	 
	 
	 

	116. 
	 
	 
	 

	117. 
	 
	 
	 

	118. 
	 
	 
	 

	119. 
	 
	 
	 

	120. 
	 
	 
	 

	2.12. Optional literature 
	Trabocchi, A. Guarna, Peptidomimetics in Organic and Medicinal Chemistry: The Art of Transforming Peptides in Drugs, 2014 John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester, West Sussex, PO19 8SQ, United Kingdom.
E. Ko, Ji.Liu, K. Burgess, Minimalist and universal peptidomimetics, Chemical Society Reviews 2011, 40, 4411–4421.
L. Gentilucci, A. Tolomelli, F. Squassabia, Peptides and Peptidomimetics in Medicine, Surgery and Biotechnology, Current Medicinal Chemistry 2006, 13, 2449-2466.
A. Grauer, B. König, Peptidomimetics – A Versatile Route to Biologically Active Compounds, European Journal of Organic Chemistry 2009, 5099–5111.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Jasenka Gajdoš Kljusurić, PhD, Full Professor
Davor Valinger, PhD, Assistant Professor
Ana Jurinjak Tušek, PhD, Assistant Professor
Tamara Jurina, PhD
	1.8. Semester when the course is delivered
	winter

	1.2. Course title
	[bookmark: Modeling]Modelling in Food Engineering
	1.9. Number of ECTS credits allocated
	3

	1.3. Course code
	53291
	1.10. Number of contact hours (L+E+S+e-learning)
	25 + 9 + 5 + 1

	1.4. Study programme 
	Graduate university study programme Food Engineering
	1.11. Expected enrolment in the course
	10

	1.5. Course type 
	optional B
	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
5 %

	1.6. Place of delivery
	lectures in P6, exercises in the LMRA
	1.13. Language of instruction 
	Croatian and English

	1.7. Year of study when the course is delivered
	first
	1.14. Mogućnost izvođenja na stranom jeziku
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	· By means of models clarify food production processes because the development of biotechnical sciences leads to the need to study, monitor and control an increasing number of parameters - morphological, physiological, and chemical, etc. Progressive increase of parameters and data that in very complex relationships are facilitated by statistical models and procedures that provide a complete picture of the observed measuring system that is the subject of research.
· Univariate analyses that individually analyse variables do not provide sufficiently reliable options for aggregating multiple observations, nor ultimately for a proper scientific conclusion. On the other hand, multivariate analysis is a branch that is involved in the analysis of multiple measurements of a larger number of variables on one or more of the observed samples. Through this subject we will start from simple tests and regression models, and through the application of multivariate analysis methods, clarify application in food engineering, and how and by using these methods can and must be concluded.
· Using examples from the biotechnical field (with particular reference to the food industry) to demonstrate the application and purpose of modeling and to use the data collected for final and / or graduate work and process them with the aim of extracting key information from the observed measurement system.

	2.2. Enrolment requirements and/or entry competences required for the course
	-

	2.3. Learning outcomes at the level of the programme to which the course contributes
	· know key aspects of food production and food industry
· understand basic principles of research work
· understand the importance of environment protection and know the systems and methods of environment protection 
· supervise and manage the quality management system for production processes in food production
· conceptualize and carry out improvement of existing technological procedures
· conceptualize and carry out production of new products
· conduct scientific research in the field of food
· make everyday decisions related to production processes in food production companies 
· identify the need to improve certain segments in such companies
· present modern food technology trends
· apply contemporary optimal communication methodology with their colleagues in verbal and written way, using appropriate terminology
· apply ethical principles, legal regulations and standards related to specific requirements of the profession
· use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· define mathematical modeling and its application (and importance) in food engineering
· identify primary and secondary "variables" in the observed system with the use of technological processes models
· evaluate the application of modeling and chemometric techniques in processing experimental data
· organize data analysis methods by complexity (descriptive analysis and multivariate analysis)
· plan complex data analysis according to the set research goals, using the chemometric tools (cluster analysis, factor analysis and main component analysis)
· create and evaluate conclusions about the connection of variables and samples in the observed multivariate system using certain computer skills (Excel. XLStat, R program)

	2.5. Course content (syllabus) 
	The topics are as follows:
Mathematical models and their basics.
Models through the manufacturing system in the food industry.
Basics of Data Analysis and Computer Support Overview Determining the Space of Major Components and Latent Variables. Identification and classification of food samples in the space of the main components. Applying regression models for monitoring and management. Estimation of space by chemometric method. Process quality algorithms based on "cluster analysis" in the main components area.

Seminar presentation (S = 2)
Individual seminar work with the topic modeling using processes and collected data from a chosen food production process or a part of it.

	2.6. Format of instruction:
	☒ lectures
☒ seminars and workshops
☒ exercises  
☐ on-line in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments
☒ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  

	2.8. Monitoring student work
	Class attendance
	
	N
	Research
	Y
	
	Oral exam
	
	N

	3. 
	Experimental work
	
	N
	Report
	
	     
	(other)
	
	

	4. 
	Essay
	
	N
	Seminar paper
	Y
	     
	(other)
	
	

	5. 
	Preliminary exam
	Y
	
	Practical work
	Y
	
	(other)
	
	

	6. 
	Project
	
	N
	Written exam
	
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Students make an independent seminar paper concerning food safety through the prism of models and modelling. The seminar paper is orally presented to show course knowledge application, with the objective of adoption of expert terminology, rounding up the whole and summing up of crucial facts and independent conclusions related to the seminar paper theme.
The seminar paper is graded, and the oral exam is an option for students to raise their grade. The seminar paper must be handed in by the end of the semester; if the dead line is exceeded, the grade is lowered.
The oral exam is held according to agreement and another student or associate is present with the lecturer and student.

	2.10. Student responsibilities
	To pass the course, students have to:
· successfully do all the exercises in practical work
· attend a minimum of 80% of all lectures
· write and hand in a seminar paper

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	18. 
	J. Gajdoš Kljusurić (2013) Modeliranje i kemometrija u prehrambenom inženjerstvu (internal script)
	0
	YES, Merlin and web pages

	19. 
	     
	     
	     

	20. 
	 
	
	

	21. 
	 
	
	

	22. 
	 
	
	

	23. 
	 
	
	

	24. 
	 
	
	

	25. 
	 
	
	

	2.12. Optional literature  
	· R. G. Brereton: Chemometrics: Data Analysis for the Laboratory and Chemical Plant, John Wiley, 2003.
· Serafim Bakalis, Kai Knoerzer and Peter J Fryer (ed.) Modeling Food Processing Operations. Woodhead Publishing Series in Food Science, Technology and Nutrition, 2015. 

	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-




	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_fermentation_and_yeast_technology/jasna_mrvcic" Jasna Mrvčić, PhD, Associate Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_fermentation_and_yeast_technology/damir_stanzer" Damir Stanzer, PhD, Associate Professor
Karla Hanousek Čiča, dipl. ing.	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Production and Use of Baker’s and Food-Grade Yeast	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53297	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 25 + 5 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Bioprocess Engineering, Graduate University Study Programme Molecular Biotechnology
	1.11. Expected enrolment in the course
	15 - 20
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Acoording to the schedule	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Students will be able to use their  knowledge in most food industries. Knowledge acquired through completion of this course will contribute to enhance quality of bakers production.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
know key aspects of food production and food industry
recognize the importance of all segments of food production (raw material features, technology applied, production and packaging conditions , effect of processing and preservation on chemical composition of food products, potential effects of packaging, quality assurance)
know new food processing techniques and processes and methods used for quality control of food 
conceptualize and carry out improvement of existing technological procedures 
select and purchase new equipment and production lines, and work on their implementation in order to improve company’s business

Graduate University Study Programme Molecular Biotechnology
integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 

Graduate University Study Programme Food Safety Management
establish, manage, control and supervise food safety system in the production chain, and manage its potential risks
establish, manage, control and supervise food production processes
make decisions and solve problems in due time
continuously follow up contemporary trends in the field of food safety

Graduate University Study Programme Bioprocess Engineering
Technologically manage industrial biotechnological production systemsa
Recognize problems in production, make corrective decisions
Improve the existing biotechnological production
Develop new industrial biotechnological processes and equipment
Convey biotechnological process into larger (industrial) scale (scale up) and test them in smaller scale (scale down)
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	· categorize metabolic pathways of starter cultures important for the production and quality of bakery products
· discuss the principle of production and use of certain types of yeasts for specific groups of bakery products
· analyze the technology of sourdough production, analyze the influence of sourdough on the nutritional and health value of bakery products, identify the advantages and disadvantages of bakery products produced with different starter cultures

	2.5. Course content (syllabus) 
	1. Definition of starter cultures in bakery and description of metabolic pathways important for the production and quality of bakery products.
2. Production and application of certain types of yeast for specific groups of bakery products.
3. Technology of sourdough production.
4. Influence of sourdough on the nutritional value of bakery products.
Production and application of food and fodder yeast in the food and pharmaceutical industries

	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☒ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	42. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	43. 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	44. 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	45. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	The written exam consists of seven questions that are graded by principle: one question – five points.
Grading scale:
Points	Grade
31 - 35 	Excellent (5)
26 - 30	Very good(4)
21 - 25	Good (3)
16 - 20	Sufficient (2)

	2.10. Student responsibilities
	To pass the  course, students must:
successfully do all the exercises in practical work
attend lectures (in accordance to FFTB Statute)
achieve a minimum of 16 points on the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	121. 
	Lecture PowerPoint presentations

	0
	YES, Merlin

	122. 
	Slobodan Grba: Kvasci u biotehnološkoj proizvodnji, Plejada, Zagreb, 2010.; chapters: 7, 8, 9 and 10
	15
	NO

	123. 
	 
	 
	 

	124. 
	

	 
	 

	125. 
	 
	 
	 

	126. 
	 
	 
	 

	127. 
	 
	 
	 

	128. 
	 
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Mojca Čakić Semenčić, PhD, Assistant Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Green Chemistry	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53296	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	4
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	lectures in P6, exercises in the LPCC	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	
The objective of the course is to familiarize students with the design, development and application of chemical products and processes that reduce or eliminate the use or production of substances that are hazardous to human health and the environment.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	analyze chemical processes using E-factor and atom economy approach  
understand and define the catalytic action of new types of green catalysts
apply catalytic reactions in alternative reaction media in order to use less toxic substances
understand and define the advantages of chemo-, regio- and enantioselectivity of bio-catalytic transformations of synthetic and natural materials with respect to classical chemical processes
understand the potential of biocatalytic research and the development of new biocatalysts and biocatalytic deracemization
choose green non-toxic chemical substances and conduct green synthetic processes 
understand and apply photocatalytic processes for the decomposition of organic pollutants arising from human activity 
understand and apply solutions to major global issues such as climate change, energy consumption and water resource management for sustainability
	2.5. Course content (syllabus) 
	Green chemistry is based on 12 principles dedicated to design, development and production of chemical products and processes that reduce or eliminate the use or production of substances that are hazardous to human health and the environment.
Students will get familiar with the dominant trends of green program such are:
Research in the field of catalytic and biocatalytic reactions in order to obtain highly selective, pure products without the formation of toxic by-products
Finding and testing new alternative, non-toxic and renewable reaction media such as water, ionic liquids and supercritical fluids
Finding and testing alternative energy-saving reaction conditions (microwave radiation, ultrasound and light)
Search for new, harmless and renewable raw material
Research in the field of alternative ways of purification of contaminated air and water in order to improve their quality (photocatalytic reactions)
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Making a presentation from the area of green chemistry (student’s choice)

	2.10. Student responsibilities
	To pass the course, students have to:
attend classes regularly 
give a successful 15 minute long presentation of a topic from the area of green chemistry

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	129. 
	M. Čakić Semenčić: Predavanja iz zelene kemije, ppt presentation
	0
	YES, Merlin

	130. 
	 
	 
	 

	131. 
	 
	 
	 

	132. 
	 
	 
	 

	133. 
	 
	 
	 

	134. 
	 
	 
	 

	135. 
	 
	 
	 

	136. 
	 
	 
	 

	2.12. Optional literature 
	Green Chemistry, Theory and Practice, Paul T. Anastas, John C. Warner, OxfordUniversity Press, 1998.
Green Organic Chemistry: Strategies, Tools, and Laboratory Experiments,"Kenneth M. Doxsee, James E. Hutchison, Brooks/Cole, ISBN: 0-759-31418-7 (2004).
A. Liese, K. Seelbach, C. Wandrey, Industrial Biotransformations, Wiley-VCH, Weinheim 2000
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Vladimir Žanić, MA, Senior Lecturer	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Management	1.9. Number of ECTS credits allocated
	5
	1.3. Course code
	53657	1.10. Number of contact hours (L+E+S+e-learning)
	30 + 12 + 30 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P1	1.13. Language of instruction 
	Croatian 
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	
Demonstrate students with organization and management functions to explain organization goals (planning including strategic management, organization, management, human resource management, control). Within the course, students will identify the role of entrepreneurship as a driver of economic activities and generators of creating higher value added, as well as the basic principles of economic activity on a micro and macro level. Students will discuss business ethics and corporate responsibility, risk management, including crisis management, systematic innovation and the introduction of new products, business finance and the impact of the EU's economic strategy on business decision-making in the organization. Students will apply skills in analysing the existing state of the company, growth potential, impact of changes in the organization's organization environment by applying appropriate tools (SWOT and PEST analysis, five competitive forces model, Ansoff matrix, and analysis of financial performance indicators
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	analyze business and propose measures to improve
analyze the planning process and adjust the organizational structure to the plans of the organization or its parts
analyze changes in the environment and propose possible strategies for growth and development of the enterprise
evaluate and modify management methods
select financial instruments / EU products to improve the organization's business
propose measures and activities of the socially responsible business organization
	2.5. Course content (syllabus) 
	1. Introduction to Management and  working methods
2. Entrepreneurship
3. Essential of Economy
4. Organization and Management
5. Management Development and Management Environment Impact
6. Corporate Social Responsibility and Business Ethics
7. Planning
8. Strategic Management
9. Organizing
10. Leadership
11. Human Resources Management
12. Control
13. Introducing a new product
14. Risk Management
15. Financing the business and the impact of the EU's economic strategy on business decision-making
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☒ guest lecturers 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	 
	N
	Research
	 
	N
	Oral exam
	 
	N

	46. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	47. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	48. 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	49. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	5

	2.9. Assessment methods and criteria
	a) Maximum number of points by activity type:
1. partial exam         25	
2. partial exam        25	
Seminar paper        50		
Total                       100

b) partial exams         
In the exam period, the failed partial exam is taken. If students do not pass the course via partial exams, taking the exam in the exam period is considered to be the first examination. Passing the first partial exam is not a prerequisite for taking the second partial exam. 

c) Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good(4)
≥ 90 % excellent (5

	2.10. Student responsibilities
	To pass the course, students have to:
finish preparations for making a seminar paper and hand in the paper in accordance with instructions and given objectives
attend 65% of all lectures and 100% of all guest lecturers classes
achieve a minimum of 15% of points on each partial exam
achieve a minimum of 60% of points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	137. 
	Lozić, Joško (2012.): Osnove Managementa, Sveučilište u Splitu, pp. 9 - 262. 
	 
	YES, city library

	138. 
	Sikavica, Pere., Bahtijarević-Šiber, Fikreta; Pološki Vokić Nina (2008.): Temelji Managementa, Školska knjiga, Zagreb, pp. 610 - 632. 
	0
	YES, city library

	139. 
	Course materials (lectures, offprints/ internal script)
	0
	YES; Merlin

	140. 
	 
	 
	 

	141. 
	 
	 
	 

	142. 
	 
	 
	 

	143. 
	 
	 
	 

	144. 
	 
	 
	 

	2.12. Optional literature 
	Dujanić, Marčelo, (2007.): Management, Veleučilište u Rijeci
Srića, Velimir (2003.): Kako postati pun ideja – menadžer i kreativnost, MEP Consult, Zagreb
Sučević, Darko (2010.): Krizni management, Lider press d.d., Zagreb
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Andrea Šupih Kvaternik, MA, Senior Lecturer	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	English Language 4	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	66859	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 0 + 20 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	P3	1.13. Language of instruction 
	English
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Autonomous control of  English for Specific Purposes, i.e. specific, expert, occupational English within the field of study as far as the vocabulary, grammar and english are concerned.
Reading, understanding an expert, occupational or scientific text written in English, within the field of study, without difficulties.
Discussing about an expert, occupational or scientific text written in English, within the field of study without difficulties
Writing abstracts of expert and/or scientific texts within the field of study in English.
Writing a CV in English
Choosing a topic/s of their own choice, within the field of study, to be discussed in class. 
Writing a summary, in English, taken from more than one expert sources on the topic the student has chosen to talk about in front of the audience of fellow students and the lecturer
Writing a glossary in English of expert terms on the chosen topic in the field of study which will be discussed in class
Explaining the terms in glossary in English before starting the presentation of the topic in the field of study
Writing a list of chosen and/or quoted authors and literature used for the chosen presentation on a topic within the field of study in English
Writing a PowerPoint presentation on the chosenn topic from the field of study in English, keeping in mind all the rules on how to write a PowerPoint presentation, which was previously explained by the lecturer
Presenting the chosen topic, within the field of study in English, in front of the audience of fellow students and the lecturer using the PP presentation only as a hint 
Eliciting a discussion with the audience on the presented topic which should be the copletion of the presentation
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Learning outcomes bring about the students’ autonomous skills and competences in mastering English for Specific Purposes and its requirements. It enables the students to totally independently choose the topics they want to discuss in the field of their study, to choose the literature, to write a presentation, to present a glossary of technical terminology, to write a PP presentation in English, to present their chosen topics in front of the audience and to answer to ad hoc questions on the topic. Therefore, those outcomes are valuable to all other courses in the study.
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	writing CV
building up on the expert/occupational vocabulary within the field of study
writing and abstract of expert or scientific articles in English
searching the Internet and other written sources to find needed expert, scientific or vocational text materials for their presentation in English
writing a glossary of technical terms in English
preparing a writen presentation in English within the field of their study
writing a PowerPoint slide presentation in English with the terminology within the field of their study
presenting a topic, within their field of study, in English in front of an audience
taking part in discussion about a topic of their choice from the field of their study in English
answering to ad hoc questions from the audience related to their presentation within the field of their study
	2.5. Course content (syllabus) 

	The module is based on understanding and reading authentic scientific and occupational/vocational articles from the fields of science relevant for study courses. Based on these articles the skills of listening, reading, speaking and writing in English are improved. Grammar is reviewed on the basis of these texts. 
The students choose by themselves a topic that is of special interest for their work or study and write a seminar work. The seminar paper is worked out in the following manner: students search different sources (such as libraries, books, scientific magazines, Internet) and compose a corpus for their work. All the materials should be written in authentic English, (not translations). Then the students produce a glossary, a summary and notes (usually in the PowerPoint programme). After checking with the lecturer, student(s) present their paper in front of an auditorium composed of other students in the classroom and the lecturer. The presentation should take around 15-20 minutes, during which other students take notes, write down comments and questions. After the presentation questions are asked by other students, comments are offered and discussion is welcome. It is evident that this involves an interactive approach, and invites a dynamic exchange of thoughts, and prepares students for real-life situations they will find themselves in in their future work.
	2.6. Format of instruction
	☐ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☒ multimedia and the internet  
☐ laboratory
☒ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	50. 
	Experimental work
	 
	N
	Report
	Y
	 
	(other)
	 
	 

	51. 
	Essay
	Y
	 
	Seminar paper
	Y
	 
	(other)
	 
	 

	52. 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	53. 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	AV method + choosing a seminar paper theme, creating a PP presentation and oral presentation for an auditorium (with lecturer’s supervision). Assessment depends on active student participation in the teaching process and the quality of presented paper(s) and auditorium (other students and lecturer) reception and interest

	2.10. Student responsibilities
	To pass the course, students have to:
attend classes
actively participate in classes
actively participate in discussions 
write a presentation in accordance with set forth rules of profession 
successfully give a presentation in accordance with set forth rules of profession.

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	145. 
	Selection of relevant professional and scientific literature from the field of molecular biotechnology
	 
	YES

	146. 
	 
	 
	 

	147. 
	 
	 
	 

	148. 
	 
	 
	 

	149. 
	 
	 
	 

	150. 
	 
	 
	 

	151. 
	 
	 
	 

	152. 
	 
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-




	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Andrea Šupih Kvaternik, MA, Senior Lecturer	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	[bookmark: Engleski_V]English Language 5
	1.9. Number of ECTS credits allocated
	3

	1.3. Course code
	66861
	1.10. Number of contact hours (L+E+S+e-learning)
	10 + 0 + 20 + 0

	1.4. Study programme   
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	10

	1.5. Course type
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	P3
	1.13. Language of instruction 
	English

	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	· Autonomous control of  English for Specific Purposes, i.e. specific, expert, occupational English within the field of study as far as the vocabulary, grammar and english are concerned.
· Reading, understanding an expert, occupational or scientific text written in English, within the field of study, without difficulties.
· Discussing about an expert, occupational or scientific text written in English, within the field of study without difficulties
· Writing abstracts of expert and/or scientific texts within the field of study in English.
· Writing a CV in English
· Choosing a topic/s of their own choice, within the field of study, to be discussed in class. 
· Writing a summary, in English, taken from more than one expert sources on the topic the student has chosen to talk about in front of the audience of fellow students and the lecturer
· Writing a glossary in English of expert terms on the chosen topic in the field of study which will be discussed in class
· Explaining the terms in glossary in English before starting the presentation of the topic in the field of study
· Writing a list of chosen and/or quoted authors and literature used for the chosen presentation on a topic within the field of study in English
· Writing a PowerPoint presentation on the chosenn topic from the field of study in English, keeping in mind all the rules on how to write a PowerPoint presentation, which was previously explained by the lecturer
· Presenting the chosen topic, within the field of study in English, in front of the audience of fellow students and the lecturer using the PP presentation only as a hint 
· Eliciting a discussion with the audience on the presented topic which should be the copletion of the presentation

	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Learning outcomes bring about the students’ autonomous skills and competences in mastering English for Specific Purposes and its requirements. It enables the students to totally independently choose the topics they want to discuss in the field of their study, to choose the literature, to write a presentation, to present a glossary of technical terminology, to write a PP presentation in English, to present their chosen topics in front of the audience and to answer to ad hoc questions on the topic. Therefore, those outcomes are valuable to all other courses in the study.
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes)
	writing CV
building up on the expert/occupational vocabulary within the field of study
writing and abstract of expert or scientific articles in English
searching the Internet and other written sources to find needed expert, scientific or vocational text materials for their presentation in English
writing a glossary of technical terms in English
preparing a writen presentation in English within the field of their study
writing a PowerPoint slide presentation in English with the terminology within the field of their study
presenting a topic, within their field of study, in English in front of an audience
taking part in discussion about a topic of their choice from the field of their study in English
answering to ad hoc questions from the audience related to their presentation within the field of their study
	2.5. Course content (syllabus) 
	The module is based on understanding and reading authentic scientific and occupational/vocational articles from the fields of science relevant for study courses. Based on these articles the skills of listening, reading, speaking and writing in English are improved. Grammar is reviewed on the basis of these texts. 
The students choose by themselves a topic that is of special interest for their work or study and write a seminar work. The seminar paper is worked out in the following manner: students search different sources (such as libraries, books, scientific magazines, Internet) and compose a corpus for their work. All the materials should be written in authentic English, (not translations). Then the students produce a glossary, a summary and notes (usually in the PowerPoint programme). After checking with the lecturer, student(s) present their paper in front of an auditorium composed of other students in the classroom and the lecturer. The presentation should take around 15-20 minutes, during which other students take notes, write down comments and questions. After the presentation questions are asked by other students, comments are offered and discussion is welcome. It is evident that this involves an interactive approach, and invites a dynamic exchange of thoughts, and prepares students for real-life situations they will find themselves in in their future work.
	2.6. Format of instruction
	☐ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☒ multimedia and the internet  
☐ laboratory
☒ work with mentor
☐ (other)  
	2.7. Comments:

	
	
	
	  

	2.8. Monitoring student work
	Class attendance
	Y
	
	Research
	
	N
	Oral exam
	Y
	

	2. 
	Experimental work
	
	N
	Report
	Y
	
	(other) 
	
	

	3. 
	Essay
	Y
	
	Seminar paper
	Y
	
	(other) 
	
	

	4. 
	Preliminary exam
	Y
	
	Practical work
	
	N
	(other) 
	
	

	5. 
	Project
	
	N
	Written exam
	
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	AV method + independent work with lecturer’s supervision 

	2.10. Student responsibilities
	To pass the course, students have to:
attend classes
actively participate in classes
actively participate in discussions 
write a presentation in accordance with set forth rules of profession 
successfully give a presentation in accordance with set forth rules of profession

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	2. 
	Selection of relevant professional and scientific literature from the field of molecular biotechnology
	
	YES

	3. 
	 
	 
	 

	4. 
	 
	 
	 

	5. 
	 
	 
	 

	6. 
	 
	 
	 

	7. 
	 
	 
	 

	8. 
	 
	 
	 

	9. 
	 
	 
	 

	2.12. Optional literature 
	-

	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	 -




	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	
Natka Ćurko, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_technology_and_analysis_of_wine/karin_kovacevic_ganic" Karin Kovačević Ganić, PhD, Full Professor
Marina Tomašević, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Production of Predicate and Sparkling Wines	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53744	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 8 + 7 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme  Bioprocess Engineering, Graduate University Study Programme Nutrition, Graduate University Study Programme Molecular Biotechnology	1.11. Expected enrolment in the course
	18
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	
Lectures and seminars in P4, exercises as field work	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Production of "special wines" in world production takes a significant place. These wines are technologically more demanding to produce because they seek knowledge that is applied in the usual production processes, as well as the specificity depending on the type of wine. In this segment, it is particularly important to define wine by the regional rules.
Students will learn to recognize the differences in production technology and the organoleptic specificities of different wines, and also will be closer to the "production philosophy" with special emphasis on the critical points of the production. 
After completing the course, students will be able to upgrade their knowledge from other basic wine-making courses, and will be prepared to overcome the technological problems in such production.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	
Graduate University Study Programme Food Engineering
recognize the importance of all segments of food production (raw material features, technology applied, production and packaging conditions , effect of processing and preservation on chemical composition of food products, potential effects of packaging, quality assurance)
analyse and assist in creating legal regulations from the standpoint of the subject involved in food production 
give a final opinion about the results of conducted physical, chemical and microbiological analyses of raw materials and final products
 
Graduate University Study Programme Bioprocess Engineering
recognize problems in production, make corrective decisions
interpret laboratory analysis results
present plant, research, laboratory and business results in verbal and written form, using professional terminology

Graduate University Study Programme Nutrition
understand and have knowledge of general skills in basic and applied disciplines 
understand and have knowledge of basic and specific disciplines of the profession
understand and acquire knowledge of general skills in particular interdisciplinary disciplines through elective modules 

Graduate University Study Programme Molecular Biotechnology
integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	explain the legal framework for the production of predicate and sparkling wines
explain microbiological risks that emerges during wine production
understand the technology of Sherry, Port and Madeira production and know how to evaluate the organoleptic characteristics of these wines
evaluate organoleptic profile of Prošek and interpret physical/chemical composition of Prošek
explain organoleptic characteristics of Tokay and predicate wines
evaluate potential of young wine to be used in sparkling wine production
understand influence of secondary fermentation in bottles and wine aging in bottles on sparkling wine quality
evaluate organoleptic characteristics of sparkling wines

	2.5. Course content (syllabus) 
	Regulations, legislation, specifications and quality control in the production of predicate and sparkling wines
Wine technology with an emphasis on microbiology
Technology for production of fortified wines (Sherry, Port and Madeira) with its specific characteristics 
Technology for production of Prošek with its specific characteristics 
Technology for production of Tokay and predicate wines
Technology for production of sparkling wines and its specific characteristics in comparison to classical wine production
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	Y
	 
	Practical work
	Y
	 
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Assessment will be carried out through two written partial exams. The written exam consists of 10 questions from which students can achieve a maximum of 20 points (10 times 2). The grade obtained through the written exam can be increased by one grade on the oral exam. 

Grading scale:
< 12 points - fail (1)
12 - 14 points - sufficient (2)
14 - 16 points - good (3)
16 - 18 points - very good (4)
18 - 20 points - excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work and seminars
attend all lectures (a maximum of three unjustified absences is allowed)
achieve a minimum of 12 points (60%) points on partial exams

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	153. 
	Jackson, R. (2002) Wine Tasting: A Profesional Handbook, Academic Press (pp. 520-588)
	0
	YES, Merlin

	154. 
	Boulton, R.B., Singleton, V.L., Bisson, L.F., Kunkee, R.E. (1999) Principles and practices of winemaking, Sprinler Verlag Media, New York (102-122,176, 244,245)
	0
	YES, Merlin

	155. 
	 
	 
	 

	156. 
	 
	 
	 

	157. 
	 
	 
	 

	158. 
	 
	 
	 

	159. 
	 
	 
	 

	160. 
	 
	 
	 

	2.12. Optional literature 
	-
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_food_packaging/mario_scetar" Mario Ščetar, PhD, Assistant Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_food_packaging/kata_galic" Kata Galić, PhD, Full Professor 
Mia Kurek, PhD, Assistant Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Shelf Life of Packaged Foodstuffs	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	
53298	1.10. Number of contact hours (L+E+S+e-learning)
	15 + 0 + 15 + 0
	1.4. Study programme 
	
Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Nutrition, Graduate University Study Programme Molecular Biotechnology	1.11. Expected enrolment in the course
	20
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	P5 	1.13. Language of instruction 
	Croatian and English
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	

The objective of the course is to learn students about food shelf-life defifntion and factors that influence the food shelf-life. Main principles and legislation frame related to the determination of shelf-life of packed food. Methods (direct and indirect) and protocol for determination of food shelf-life. .
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
select and purchase raw materials and packaging materials, and conduct quality control of raw materials and products
do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
apply ethical principles, legal regulations and standards related to specific requirements of the profession
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

Graduate University Study Programme Food Safety Management
define principles and strategy of product quality, organize and manage quality system in food industry 
establish, manage, control and supervise food safety system in the production chain, and manage its potential risks
manage or participate in interdisciplinary teams, which create or implement new methods with the aim of improving food safety and quality system from field to table
manage or participate in interdisciplinary teams, which create or implement new methods with the aim of improving food safety and quality system from field to table 
apply ethical principles, legal regulations and standards related to specific requirements of the profession 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Molecular Biotechnology
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 

Graduate University Study Programme Nutrition
evaluate food distribution systems (hospitals, schools…) in order to improve the quality of food preparation and nutrititive value of meals 
analyse, compare and interpret the results obtained by research methods 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	explain the influence of packaging material and packaging method on the food shelf-life 
define barrier properties of food packaging material (gas permeability, water vapour permeability) and their influence on the degradation of packed foodstuff 
define external parameters and their influence on the packed food shelf-life 
argue the choice of food shelf-life testing method and its applicability with regard to packed food product 
explain consequences of food/packaging interaction and the possibility to prove this interaction 
identify and explain the desirable and undesirable characteristics of the shelf-life of certain pakaging material for a specific food product 
present and explain the protocol for determination of the food shelf-life of the selected food product in the appropriate (adequate) food packaging material
explain and argue the possibilities of increasing the validity of the packaged food product
	2.5. Course content (syllabus) 

	General shelf life analysis requirements. Effect of packaging material on product shelf-life. Shelf-life protocols. Challenge study; Accelerated shelf life testing; Confirmatory storage study; On-going shelf life monitoring. Factors affecting permeation characteristics of packaging materials. Barrier characteristics of packaging materials. Packaging permeation on: gases, water vapour. Permeability ratio (material selectivity).  
Food-package interaction (corrosion, migration: global, specific). Shelf-life with regard to: moisture gain, moisture loss. Evaluation of the rate of oxidation of foods packaged in a semipermeable pouch. The kinetic model. Determination of shelf-life of food stored in frige and refrigerator. Recomended gas content for food packed in the modified atmosphere with regard to product: fresh fruits and vegetables: respiration rate, rate of etilene production. Shelf-life determination: case studies. Tasks definition and allocation. Seminars presentation by students.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☐ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☒ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	1. Maximum number of points by activity type
1. Class attendance	                     5 points	
2. Seminar paper presentation	   50 points	
3. Oral exam                                          45 points	
Total                                                      100 points

2. Grading scale: 
90 - 100 (excellent - 5)
80 - 89   (very good - 4)
70 - 79   (good - 3)
60 - 69   (sufficient - 2)
0 - 59     (fail - 1)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all lectures
give a presentation of a given topic (case study)
achieve a minimum of 35 points for the presented theme (case study)
achieve a minimum of 25 points on the oral exam
achieve a minimum of 60 points in total

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	161. 
	VUJKOVIĆ I., GALIĆ K., VEREŠ M., Ambalaža za pakiranje namirnica, Sveučilišni udžbenik, TECTUS, Zagreb 2007.; chapters 2, 4, 6, 8, 12, 14.
	10
	YES, Laboratory for Food Packaging, 400 copies

	162. 
	STEEL, R. (Ed.) Understanding and measuring the shelf-life of food, Woodhead Publiching Limited and CRC Press LLC, 2004., pp. 1 - 448
	0
	YES, WEB

	163. 
	 
	 
	 

	164. 
	 
	 
	 

	165. 
	 
	 
	 

	166. 
	 
	 
	 

	167. 
	 
	 
	 

	168. 
	 
	 
	 

	2.12. Optional literature 
	ROBERTSON, G. L. Food packaging and shelf life: a practical guide, Taylor and Francis Group, LLC., 2010.
ROBERTSON, G. L., Food Packaging, Principles and Practice, Marcel Dekker, Inc., New York 2013.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_oil_and_fat_technology/dubravka_skevin" Dubravka Škevin, PhD, Full Professor
 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_oil_and_fat_technology/klara_kraljic" Klara Kraljić, PhD, Assistant Professor
Marko Obranović, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Modified Fats and Oils	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53295	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 6 + 9 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Nutrition, Graduate University Study Programme Molecular Biotechnology
	1.11. Expected enrolment in the course
	40
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures in P1, excercises in the big laboratory (3rd floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1. 14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Getting acquainted with technological processes of production of solid fats and oils of special purpose and conditions of their application in different kinds of food, and their role in nutrition of specific consumers’ categories.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
know key aspects of food production and food industry
know new food processing techniques and processes and methods used for quality control of food 
conceptualize and carry out improvement of existing technological procedures
do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
make everyday decisions related to production processes in food production companies  
make conclusions about selection and purchasing of raw materials, packaging and equipment  
give a final opinion about the results of conducted physical, chemical and microbiological analyses of raw materials and final products
manage a team or work in a team, which is in charge of a particular business activity in food industry or a related institution
present modern food technology trends 
apply contemporary optimal communication methodology with their colleagues in verbal and written way, using appropriate terminology
apply ethical principles in relationships to coworkers and employer 
apply ethical principles, legal regulations and standards related to specific requirements of the profession 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	appraise influence of physical properties of solid fats on processes of modified oils/fats production 
distinguish processes for modified oils/fats production
propose application of modified oils/fats in production of different food products
interpret relevant data regarding modified oils/fats
	2.5. Course content (syllabus) 
	Lectures
Comparison of technological procedures for fat modification: fractionation, directed and random interesterification, hydrogenation, combination of procedures. Fat crystalization and the importance of polymorphism and triglyceride composition. Consistency. Shortenings: definition, principles of classification; oil blends – plastic, fluid and powdered shortenings. Bakery shortenings. Frying shortenings. Cocoa butter substitutes and equivalents. Margarine and related products: historical and recent trends. Legislation. MCT- oils, olestra, multifunctional oils. Role of these fats in nutrition.
Laboratory Practice
Phisical properties of solid fats of special purpose.
Seminar
Balance of selected fats – shortenings production.
	2.6. Format of instruction:
	☒ lectures
☐ seminars and workshops
☒ exercises  
☐ on-line in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	3. 
	Experimental work
	Y
	 
	Report
	 
	N
	(other)
	 
	 

	4. 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	5. 
	Preliminary exam
	Y
	 
	Practical work
	 
	N
	(other)
	 
	 

	6. 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Students take an entry preliminary exam for laboratory exercises, reports are graded after exercises are finished, a seminar paper is graded, and the total (final) grade represents the exercises and seminar grade mean value. If for some reason students do not give a presentation of the seminar paper, they take the written exam.

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
pass the entry preliminary exam and hand in exercises reports which are written according to instructions given on the introductory class 
give a presentation of a seminar paper according to instructions and hand in the seminar paper in written form

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	26. 
	Hamm, W., Hamilton, R.J., Calliauw, G. (2013) Edible Oil Processing, Wiley-Blackwell Ltd, Chichester; chapters 1.2;1.4; 4; 6 and 8.
	 
	YES, Merlin 

	27. 
	 
	 
	 

	2.12. Optional literature  
	-
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_process_engineering/section_for_fundamental_engineering/mirjana_curlin" Mirjana Čurlin, PhD, Associate Professor 
Ivan Petrović, PhD, Full Professor 	1.8. Semester when the course is delivered
	Semestar
	1.2. Course title
	Robotics in Food Engineering	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53293	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 20 + 0 + 0
	1.4. Study programme 
	
Graduate University Study Programme Food Engineering, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Nutrition, Graduate University Study Programme Molecular Biotechnology	1.11. Expected enrolment in the course
	5
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	-	
0 %

	1.6. Place of delivery
	SFE – FFTB, Department of Control and Computer Engineering 
 – Faculty of Electrical Engineering and Computing	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Introduce students with basic concepts and definitions in the field of robotics, classification and historical development of robots, basic structure of the robot, robot actuators and energetic of robots, kinematics and robotic dynamics, and basic forms of robot intelligence. Students acquire skills in defining, classifying and applying of robots in food industry; specific parameters and requirements for implementation of robot and robot gripper in food industr. Students acquire skills in applying the principles of artificial intelligence, such as fuzzy logic and neural networks in design of robot. The adopted skills will be used to apply the most important elements of artificial intelligence to the food industry such as the importance of robotic machine vision, taste sensation (artificial tongue) and scent (artificial nose). From industrial examples of robot application, experience is gained about defining specific requirements in robotics application at certain locations in the process production and different kind of food materials. 
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
know new food processing techniques and processes and methods used for quality control of food  
manage production plants of the entire food industry and associating departments 
conceptualize and carry out improvement of existing technological procedures 
select and purchase new equipment and production lines, and work on their implementation in order to improve company’s business 
make conclusions about selection and purchasing of raw materials, packaging and equipment  
identify the need to improve certain segments in such companies 
manage or work in an interdisciplinary team, which conceptualizes and conducts experiments in the field of food technology
present modern food technology trends
apply ethical principles, legal regulations and standards related to specific requirements of the profession 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Food Safety Management
establish, manage, control and supervise food safety system in the production chain, and manage its potential risks
define principles and strategy of product quality, organize and manage quality system in food industry
establish, manage and control food traceability system, and act in crisis situations related to food safety in due course
have the ability to integrate results, make judgements based on incomplete or restricted information and manage complex food safety systems 
convey their knowledge and conclusions to both professionals and the general public, in a clear and well-reasoned manner 
continuously follow up contemporary trends in the field of food safety

Graduate University Study Programme Nutrition
present and apply acquired knowledge in order to improve food monitoring systems and strategy programs on national levels, which refer to human diet, improve communication and monitoring of consumers behaviour on the food market, improve food distribution for the healthy and the ill, improve food quality assessment and nutritional and health status, improve production and processing of food and food supplements, and analysis and communication of food and diet
organize and manage a team of professionals in the systems which deal with food monitoring and strategy programs on national levels, which refer to human diet, communication and monitoring of consumers behaviour on the food market, food distribution for the healthy and the ill, food quality assessment and nutritional and health status, production and processing of food and food supplements, analysis of food and legal legislation referring to food and food supplements

Graduate University Study Programme Molecular Biotechnology
participate in activities of advisory and legislative bodies in the field of molecular biotechnology 
present, valorize and popularize modern accomplishments and courses of development of molecular biotechnology
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences 
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	interpret basic concepts in the field of robotics - classification and basic structure
analyze the geometry and kinematics of the robot mechanism
suggest the type of gripper with regard to food product and robot accommodation in each process operation
suggest the application of appropriate sensor systems for recognizing the shape and contact forces
suggest the type of robot for use in quality control of food products
analyze the action of robot with artificial intelligence.
	2.5. Course content (syllabus) 
	Introduction to robotics; Robots in the food industry- generally; Development of the robotic systems
Industrial Robotics; development: flexible automatization;  robots in the industry
Geometry and kinematics of robot mechanisms; theory of mechanisms; 
Measurement and Control Systems of Robots; 
Dynamics of robots; dynamic models; robotic grippers-especeally for fod material and hygenic design
Intelligent sensory in robots system for recognizing the shape and feel of tactile force. Fundamentals of hardware and software of robots. Kinematic and dynamic models of robots. 
Planning and control of mobile robots. Intelligent systems for computer vision and tactile force
Final and control equipment for proces operation and quality; sensors in robotics A/D; D/A. 
Robotic motion planning and control; transmission of material servicing machines; robotized instalation
Process Operations; robots in quality control of final products. Cooperation of robots and man on production floor. 
Robots with artificial intelligence. 
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☐ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	· 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	Y
	 
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	 
	N
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	To what extent and in what way was the theme elaborated, how actively the student participated in discussions during common discourses and discussions during seminar paper presentations. Criteria for these elements are assessed by the lecturer, through student following and reading seminar papers, using her longtime teaching experience.

	2.10. Student responsibilities
	To pass the course, students have to:
write a seminar paper (given topic), give a presentation of the paper to students and lecturer and actively participate in the discussion 

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	169. 
	Mirjana Čurlin Robotika u prehrambenoj industriji, podloge za predavanja, PBF-2016
	0
	YES, lecturer

	170. 
	Branko Novaković:  Metode vođenja tehničkih sustava u robotici 
	0
	 

	171. 
	John J. Craig: Introduction to Robotics: Mechanics and Control (3rd Edition), Prentice Hall, 2003 (chapters related to the syllabus)
	1
	 

	172. 
	 
	 
	 

	173. 
	 
	 
	 

	174. 
	 
	 
	 

	175. 
	 
	 
	 

	176. 
	 
	 
	 

	2.12. Optional literature 
	D. Caldwell: Robotics and Automation in the Food Industry
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Sunčica Beluhan, PhD, Associate Professor	1.8. Semester when the course is delivered
	winter
	1.2. Course title
	Microbiological, Chemical and Physical Monitoring in Brewing Process	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53302	1.10. Number of contact hours (L+E+S+e-learning)
	
16 + 18 + 6 + 0
	1.4. Study programme 
	All FFTB graduate university study programmes	1.11. Expected enrolment in the course
	20
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures in P3, exercises in Small practicum (4th floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	second	1.14. Possibility of instruction in English
	N

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Knowledge about potential microbial contaminations in each step of brewing process. Knowledge of high standards of hygiene achieved within the brewery. Skill of beer sensory analysis. 
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Molecular Biotechnology
· integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
· use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
· conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
· recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
· use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers

Graduate University Study Programme Food Engineering
· do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
· recognize the importance of all segments of food production (raw material features, technology applied, production and packaging conditions , effect of processing and preservation on chemical composition of food products, potential effects of packaging, quality assurance)
· give a final opinion about the results of conducted physical, chemical and microbiological analyses of raw materials and final products
· present modern food technology trends

Graduate University Study Programme Nutrition
· understand and acquire knowledge of general skills in particular interdisciplinary disciplines through elective modules 
· use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Food Safety Management
· establish, manage, control and supervise food safety system in the production chain, and manage its potential risks
· establish, manage, control and supervise food production processes
· do complex food analyses in microbiological and physical-chemical control and research laboratories 
· independently analyse, make conclusions and present results of conducted analyses

Graduate university study programme Bioprocess Engineering 
· improve the existing biotechnological production 
· identify contamination source in production lines and detect contamination in environment, conceptualize waste treatment , and manage the plant for biotechnological waste water and other waste treatment 
· do complex jobs in microbiological and biochemical laboratories 
· interpret laboratory analysis results 
· present plant, research, laboratory and business results in verbal and written form, using professional terminology

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	

point out meaning of microbiological, chemical and physical monitoring in the brewing process, in particular on potential microbial contamination spots
demonstrate knowledge of possible beer contaminants (wild yeasts, Gram-positive and Gram-negative brewery bacteria), and methods for their detection and elimination
acquirement of overall knowledge in the field of microbiology, brewing and malting technology, and engineering
develop an ability of scientific thinking, conclusions and arguments skills related to the field, and ability to act in an interdisciplinary context
	2.5. Course content (syllabus) 
	The microbiological threat to the brewing process. Outline of the complete brewing process indicating steps in which there is a potential for microbiological contaminations. The microflora of barley and malt. Beer-spoilage microorganisms. Wild yeast in brewing. Gram-positive and Gram-negative beer spoilage bacteria. Traditional and rapid microbiological techniques used in the detection and identification of brewery bacteria and wild yeasts. Microbiological media used in brewing laboratories. Chemical and physical properties of beer. Nutritive value of beer. Sensory changes in beer flavour during ageing (flavour stability). Sensory analysis. Physical, chemical and microbiological clearliness. Standards required within a brewing and elements of HACCP analysis. Sampling devices. Microbiological quality assurance. Disinfection of pitching yeast. Cleaning and disinfection in the brewery. CIP systems and validation of CIP.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	
	Experimental work
	 Y
	 
	Report
	 
	N
	(other)
	 
	 

	
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	
	Project
	 
	N
	Written exam
	 
	N
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Assessment is carried out through an oral exam.
Each student answers five questions that have 25 points in total (five points per question).
Grading scale:
15 - 17 points - sufficient (2)
18 - 20 points - good (3)
21 - 23 points - very good (4)
24 - 25 points - excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
attend all exercises
attend a minimum of 90% of all lectures and seminars
achieve a minimum of 15 points (60%) on the oral exam.

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	
	Priest, F. C., Campbell, I. (2003) Brewing Microbiology. Kluwer Academic/Plenum Publishers, New York, NY, USA.
	0
	YES, Merlin

	
	Briggs, D. E., Boulton, C. A., Brookes, P. A., Stevens, R. (2004). Brewing: Science and Practice. Woodhead Publishing Limited, Cambridge, England, UK.
Chapter 13: Yeast growth: pp. 469-506.
Chapter 17: Microbiology: pp .606-648.
	0
	YES, Merlin

	
	Lewis, M. J., Bamforth, C. W. (2006). Essays in Brewing Science. Springer Science + Business Media, LLC, New York, NY, USA.
Chapter 6: Microbiology. pp. 58-68.
	0
	YES, Merlin

	2.12. Optional literature 
	
Manzano, M., Giusto, C., Bartolomeoli, I., Buiatti, S., Comi, G. (2005). Microbiological Analyses of Dry and Slurry Yeasts for Brewing. J. Inst. Brew., 111(2), 203-208.
Suzuki, K., Ilijima, K., Sakamoto, K., Sami, M., Yamashita, H. (2006). A Review of Hop Resistance in Beer Spoilage Lactic Acid Bacteria. J. Inst. Brew., 112(2), 173-191.
Suzuki, K., Asano, S., Ilijima, K., Kitamoto, K. (2008). Sake and Beer Spoilage Lactic Acid Bacteria – A Review. J. Inst. Brew., 114(3), 209-223.
	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-


 
	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Karin Kovačević Ganić, PhD, Full Professor

 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_food_engineering/laboratory_for_technology_and_analysis_of_wine/natka_curko" Natka Ćurko, PhD, Assistant Professor
Marina Tomašević, PhD	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Sensory and Chemometric Evaluation of Wine	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53748	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 15 + 0 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme Bioprocess Engineering, Graduate University Study Programme Nutrition, Graduate University Study Programme Molecular Biotechnology	1.11. Expected enrolment in the course
	46
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	
Lectures in P1, excercises in the LMFT	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1. 14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	The objective of this course is introducing the students with adequate presentation, description and eating of wines. Within the course, students will learn about the physiology of olfaction (smell), taste, sight and hearing, as well as about the basic description of wine: flavour, taste and colour. Furthermore, students will also learn about the most common wine deficiencies, faults and diseases. In addition, they will learn about the most frequently used tests for sensory evaluation as well as most common physicochemical, spectrophotometric and instrumental analyses of musts and wines.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
do highly-complex jobs in microbiological, physical and chemical control and development laboratories of food industry 
conduct scientific research in the field of food 
give a final opinion about the results of conducted physical, chemical and microbiological analyses of raw materials and final products 
present modern food technology trends 
apply contemporary optimal communication methodology with their colleagues in verbal and written way, using appropriate terminology  
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Bioprocess Engineering
recognize problems in production, make corrective decisions
interpret laboratory analysis results
present plant, research, laboratory and business results in verbal and written form, using professional terminology

Graduate University Study Programme Nutrition
understand and acquire knowledge of general skills in particular interdisciplinary disciplines through elective modules 
use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Molecular Biotechnology
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	interpret basic senses (taste, smell and sight)
use professional terminology for wine description
independently describe the sensory characteristics of wines (flavour components, components that influence the taste of wine, harmony between certain wine constituents)
evaluate the product quality, distinguish wine flavours and tastes in comparison to defective ones
use the methods of quantitative sensory evaluation
use physicochemical and instrumental methods for determination of particular wine constituents
	2.5. Course content (syllabus) 
	Physiology of taste, smell and sight
Sensory evaluation of wine
Main characteristics of wine: flavour, taste and colour of wine, discovery, understanding and recognition
Terminology of description of sensory properties of wine
Deficiencies, faults and diseases of wine
Organization of tasting (laboratory, glass, temperature and volume of sample…)
Sensory tests (hedonistic, descriptive, triangle test)
Familiarization with wine grading methods
Physicochemical, spectrophotometric and instrumental analyses of grapes and wines
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops
☒ exercises  
☐ on-line in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	 
	N

	1. 
	Experimental work
	 
	N
	Report
	 
	N
	(other)
	 
	 

	2. 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	3. 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	4. 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	Knowledge assessment is carried out through a final written exam consisting of 10 questions graded with a maximum of five points.

Grading scale:
< 30 points- fail (1)
30 - 34 points - sufficient (2)
35 - 39 points - good (3)
40 - 44 points - very good (4)
45 - 50 points - excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
successfully do all the exercises in practical work
attend all lectures (a maximum of two unjustified absences is allowed)
achieve a minimum of 30 points (60%) on the final exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	1. 
	Jackson, R. (2002) Wine Tasting: A Professional Handbook, Academic Press; Chapter 1, pp. 1-14; chapter 2, pp. 17-34; chapter 3, pp. 39-70, chapter 4, pp. 79-106, chapter 5, pp. 113-168, chapter 6, pp. 187-188, 195-203.
	0
	YES, Merlin

	2. 
	Grainger, K. (2009) Wine Quality: Tasting and Selection, Wiley-Blackwell.; Chapter 1, pp. 1-18; chapter 2, pp. 21-33; chapter 3, pp. 35-39; chapter 4, pp. 43-55; chapter 5, pp. 60-65.
	0
	YES, Merlin

	3. 
	 
	 
	 

	4. 
	 
	 
	 

	5. 
	 
	 
	 

	6. 
	 
	 
	 

	7. 
	 
	 
	 

	8. 
	 
	 
	 

	2.12. Optional literature  
	O.I.V. Resolution OIV 332A/2009
Kemp, S.E., Hollowood, T., Hort, J. (2009) Sensory evaluation_ A practical handbook, Wiley-Blackwell
Deibler, K., Delwiche, J. (2004) Handbook of flavour characterization- Sensory analysis, chemistry and physiology, Marcel Dekker
Lawless, H.T., Heymann, H. (2010) Sensory evaluation of food_Proinciples and practices, Springer
	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	Sandra Balbino, PhD, Associate Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	[bookmark: Lecitin]Advances in Production, Processing and Application of Lecithin
	1.9. Number of ECTS credits allocated
	3
	1.3. Course code
	53300	1.10. Number of contact hours (L+E+S+e-learning)
	20 + 10 + 5 + 0
	1.4. Study programme 
	Graduate University Study Programme Food Engineering, Graduate University Study Programme Molecular Biotechnology, Graduate University Study Programme Food Safety Management, Graduate University Study Programme Nutrition	1.11. Expected enrolment in the course
	50
	1.5. Course type 
	optional B	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	1.	
0 %

	1.6. Place of delivery
	Lectures and seminars in P5, exercises in Laboratory (3rd floor)	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1. 14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Course objectives are to introduce the production properties and processes of technical (commercial) lecithin and its’ processing into various modified lecithins. Students will learn about the functional, nutritional and technological potential of lecithin and the possibilities of its application in food, pharmaceutical and other industries.
	2.2. Enrolment requirements and/or entry competences required for the course
	-

	2.3. Learning outcomes at the level of the programme to which the course contributes
	Graduate University Study Programme Food Engineering
· recognize the importance of all segments of food production (raw material features, technology applied, production and packaging conditions , effect of processing and preservation on chemical composition of food products, potential effects of packaging, quality assurance)
· know new food processing techniques and processes and methods used for quality control of food , select and purchase raw materials and packaging materials, and conduct quality control of raw materials and products
· analyse and assist in creating legal regulations from the standpoint of the subject involved in food production
· make everyday decisions related to production processes in food production companies 
· make conclusions about selection and purchasing of raw materials, packaging and equipment 
· apply contemporary optimal communication methodology with their colleagues in verbal and written way, using appropriate terminology

Graduate University Study Programme Molecular Biotechnology
· use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
· recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
· use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers 

Graduate University Study Programme Food Safety Management
· establish, manage, control and supervise food production processes
· do complex food analyses in microbiological and physical-chemical control and research laboratories 
· independently analyse, make conclusions and present results of conducted analyses
· independently study and interpret results, and make conclusions and solutions
· convey their knowledge and conclusions to both professionals and the general public, in a clear and well-reasoned manner 
· apply ethical principles, legal regulations and standards related to specific requirements of the profession
· use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

Graduate University Study Programme Nutrition
· understand and have knowledge of general skills in basic and applied disciplines
· understand and acquire knowledge of general skills in particular interdisciplinary disciplines through elective modules 
· do market research, analyse data and conceptualize food product (functional food)
· present and popularize the result of their individual and team work 
· apply ethical principles, legal regulations and standards related to specific requirements of the profession 
· use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement 

Graduate University Study Programme Bioprocess Engineering
· recognize problems in production, make corrective decisions
· present plant, research, laboratory and business results in verbal and written form, using professional terminology 
· apply ethical principles, legal regulations and standards related to specific requirements of the profession 
· use and value scientific and occupational literature with the aim of lifelong learning and profession enhancement

	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	distinguish the chemical properties of lecithin from different sources and the possibility of its’ application
choose and control the appropriate lecithin production process
select the type of lecithin or its modification and optimal fraction for particular applications in the food industry
monitor the lecithin quality and its modification and fractionation
understand the nutritional value of lecithin and its impact on health
	2.5. Course content (syllabus) 
	Technical (commercial) lecithin production processes
Quality of commercial soybean lecithin.
Other lecithins.
Production of fluid and deoiled lecithin.
Modified lecithins
Lecithin in food, pharmaceutical and other industries. 
Health aspects of lecithin. 
Analysis of phospholipids.
	2.6. Format of instruction
	☒ lectures
☒ seminars and workshops
☒ exercises  
☐ on-line in entirety
☐ partial e-learning
☐ field work
	☐ independent assignments
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	
	Research
	
	N	Oral exam
	
	N

	54. 
	Experimental work
	
	N
	Report
	
	N	(other)
	
	

	55. 
	Essay
	
	N
	Seminar paper
	Y
	
	(other)
	
	

	56. 
	Preliminary exam
	
	N
	Practical work
	
	N
	(other)
	
	

	57. 
	Project
	
	N
	Written exam
	Y
	
	ECTS credits (total)
	3

	2.9. Assessment methods and criteria
	1. Maximum number of points by activity type:
Class attendance and activity         25
Seminar paper                                      50
Seminar paper presentation                    25
Exam                                                    100
Total                                                         200

2. Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)
	2.10. Student responsibilities
	To pass the course, students have to:
attend a minimum of 70% of all lectures, seminars and exercises
write and give a presentation of a seminar paper which is graded with a “sufficient” grade at the least
pass the written exam

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	28. 
	D. R. Erickson, Practical Handbook of Soybean Processing and Utilization, AOCS Press, Champaign, Illinois. 1995.
	0
	YES, lecturer

	29. 
	H. E. Snyder, T. W. Kwon, Soybean Utilization, Van Nostrand Reinhold Co., New York, 1987.
	0
	YES, lecturer

	30. 
	B. F. Szuhaj, G. R. List, Lecithins, AOCS Press, Champaign, Illinois. 1985.
	0
	YES, lecturer

	31. 
	 	
	

	32. 
	 	
	

	33. 
	 	
	

	34. 
	 	
	

	35. 
	 	
	

	2.12. Optional literature  
	-

	2.13. Exams
	Exam dates are published in Studomat.

	2.14. Other 
	-



	1. GENERAL INFORMATION

	1.1. Course lecturer(s)
	 HYPERLINK "http://www.pbf.unizg.hr/en/departments/department_of_biochemical_engineering/laboratory_for_biochemical_engineering_industrial_microbiology_and_malting_and_brewing_technology/vesna_zechner_krpan" Vesna Zechner-Krpan, PhD, Full Professor
Vlatka Petravić Tominac, PhD, Associate Professor	1.8. Semester when the course is delivered
	summer
	1.2. Course title
	Biotechnological Aspects of Wine Production	1.9. Number of ECTS credits allocated
	4
	1.3. Course code
	53627	1.10. Number of contact hours (L+E+S+e-learning)
	24 + 24 + 0 + 0
	1.4. Study programme 
	Graduate university study programme Molecular Biotechnology	1.11. Expected enrolment in the course
	15
	1.5. Course type 
	optional A	1.12. Level of application of e-learning (level 1, 2, 3), percentage of online instruction (max. 20%)
	2.	
0 %

	1.6. Place of delivery
	Lectures in P; exercises in the DBE, field work – winery visit 	1.13. Language of instruction 
	Croatian
	1.7. Year of study when the course is delivered
	first	1.14. Possibility of instruction in English
	Y

	2. COURSE DESCRIPTION

	2.1. Course objectives
	Theoretical knowledge of biotechnological processes in the production of still, special, archive and predicate wines. Conducting re-fermentation during fermentation failure. Acquiring knowledge and techniques for monitoring conditions, trends and kinetics of alcohol fermentation. Acquiring knowledge about malolactic fermentation during the production of white and red wines. Application of microfermentation as a method of selection of enological yeast. Application of naturally occurring and commercially available enzymes during wine production. Quality control of must and wine. Create new ideas and practices for exploiting by-products in the wine industry.
	2.2. Enrolment requirements and/or entry competences required for the course
	-
	2.3. Learning outcomes at the level of the programme to which the course contributes
	integrate knowledge acquired from the fields of microbiology, microbe physiology, molecular biology, genetics and bioinformatics with the aim of producing traditional and modern biotechnological products 
use equipment and instruments in chemical, biochemical, microbiological and molecular-genetic laboratories 
conduct biological,  microbiological, immunological and molecular-genetic tests and analyses
recognize, analyse and eliminate common problems which occur during experimental work in microbiological, biochemical, and molecular-genetic laboratories 
breed and characterize microorganisms 
manage particular laboratory units in biotechnology, food and pharmaceutical industry and other institutions owing to their knowledge of contemporary biochemical, microbiological, molecular genetic and instrumental methods 
use scientific literature in English, and present the existing results to experts and laymen, and convey their knowledge and skills to their peers
participate actively in scientific paper discussion from the field of molecular biotechnology and related sciences
act in accordance with ethical principles and acquire new knowledge and skills, as a part of lifelong learning and profession promotion, including PhD studies in molecular biotechnology and other bio-sciences
	2.4. Expected learning outcomes at the level of the course (3 to 10 learning outcomes) 
	establish and supervise the technological process of wine (still/special) fermentations
use and select inoculation yeasts and establish and maintain the technological process for producing sherry wine
prepare the technological process of port wine production and apply technological procedures for long-term aging in barrels
set up and perform the process of sparkling production by classical or traditional method, Charmat method and transfer procedure
organize the production process of fruit wines and apply starter culture of yeast and malolactic bacteria during production
apply microfermentation as a method of selection of enological yeasts
conduct a process of inoculated malolactic fermentation (MLF), and apply MLF speed monitoring methods, analysis and treatments to be performed upon completion of fermentation
use commercial enzyme kits for the analyses of the must and wine
apply enzymes when processing the by-products of the wine industry
	2.5. Course content (syllabus) 

	Wine - a traditional biotechnological product. Stages of production of different types of wine (still and special wine). The organization and equipment of wine cellars. The role and use of sulphur in wine. Microorganisms in the production of wine. A spontaneous and inoculated fermentation. Enological characteristics, selection criteria, methods of identification and industrial production starter culture of wine yeasts. Alcohol fermentation in wine production - the conditions, process and kinetics. The metabolism of sugars, nitrogen compounds and organic acids. The impact on the metabolism of the yeast composition of wine (fermentation aromas). Malolactic fermentation - the impact on the wine selection and the commercial production of starter cultures. Maturation, fining / filtration, stabilization, blending wines. Storage of wine. Autolysis of yeast in enology (sur lie). Aging of wine. Spoilage and contamination of wine. Assessing the quality of wine (chemical, instrumental, microbiological and sensory). Enzymes in the production and quality control of wines. Modern trends in wine production. Utilization of wine industry by-products.
	2.6. Format of instruction
	☒ lectures
☐ seminars and workshops  
☒ exercises  
☐ online in entirety
☐ partial e-learning
☒ field work
	☒ independent assignments  
☐ multimedia and the internet  
☒ laboratory
☐ work with mentor
☐ (other) 
	2.7. 2.7. Comments:

	
	
	
	  
	2.8. Monitoring student work
	Class attendance
	Y
	 
	Research
	 
	N
	Oral exam
	Y
	 

	· 
	Experimental work
	 
	N
	Report
	Y
	 
	(other)
	 
	 

	· 
	Essay
	 
	N
	Seminar paper
	 
	N
	(other)
	 
	 

	· 
	Preliminary exam
	 
	N
	Practical work
	Y
	 
	(other)
	 
	 

	· 
	Project
	 
	N
	Written exam
	Y
	 
	ECTS credits (total)
	4

	2.9. Assessment methods and criteria
	The assessment of learning outocmes is carried out after classes and practical work in the form of a written and oral exam. After the practical work, students are obligated to hand in a report.

Maximum number of points by activity type
Written exam                    35
Oral exam                           65   		
Total                                   100

Grading scale: 
< 60 % fail (1)
≥ 60 % sufficient (2)
≥ 70 % good (3)
≥ 80 % very good (4)
≥ 90 % excellent (5)

	2.10. Student responsibilities
	To pass the course, students have to:
do the practical work
hand in the practical work report 
attend lectures (a maximum of three absences is allowed)
achieve a minimum of 60 points on the written and oral exam.

	2.11. Required literature (available in the library and/or via other media)
	Title
	Number of copies in the library
	Availability via other media

	177. 
	Carrascosa A.V., Munoz R., Gonzalez R. (2011) Molecular Wine Microbiology, Eds., Academic Press, Elsevier Inc. Amsterdam, Netherland.
	0
	YES, Merlin and web pages

	178. 
	Ribereau-Gayon, Y.G., Dubourdieu D., Don Eche B., Lonvaud A. (2006) Handbook of Enology, Vol. 1. The Microbiology of Wine and Vinification, 2nd Edition. John Wiley&Sons Ltd. Chichester, West Sussex, England.
	0
	YES, Merlin and web pages

	179. 
	Ribereau-Gayon, Y.G., Maujean A., Dubourdieu D. (2006) Handbook of Enology, Vol. 2, The Chemistry of Wine Stabilization and Treatments 2nd Edition. John Wiley&Sons Ltd. Chichester, West Sussex, England.
	 
	 

	180. 
	Hornsey I. (2007) The Chemistry and Biology of Winemaking. RSC Publishing, Cambridge UK.
	 
	 

	181. 
	 
	 
	 

	182. 
	 
	     
	     

	183. 
	     
	 
	 

	184. 
	 
	 
	 

	2.12. Optional literature 
	
Boulton, R.B., Singleton, V.L., Bisson, L.F., Kunkee, R.E. (1996) Principles and practices of winemaking. Chapman & Hall, International Thomson Publishing, New York, USA. 

	2.13. Exams
	Exam dates are published in Studomat. 

	2.14. Other 
	-






63

image10.jpg
prehrambeno
biotehnoloski
fakultet
Sveutiliste
u Zagrebu




image1.jpg
prehrambeno
biotehnoloski
fakultet
Sveutiliste
u Zagrebu




