[bookmark: _Hlk29888094]DESCRIPTION OF A STUDY COURSE – SYLLABUS
	Title of a course
	[bookmark: _GoBack]Industrial ecology

	Head of course
	PhD Marijana Kozarić Ciković

	Study programme 
	Specialist professional graduate study Occupational Safety

	Status of a course
	Obligatory 

	Year of study
	2.
	Semester
	III
	ECTS credits
	5

	Teaching plan 
(L + E + S+ Pr)
	2+1+1+0

	Goals of a course


	Introduce students with the concept that requires the industrial system to be viewed as part of the environment with proper care for it. Understand the need to optimize the entire material cycle, from the source material to the finished product and its final disposal.

	Conditions for enrolling course 


	No conditions

	Learning outcomes on a level of a study programme which includes course 

	Outcome 12: Critically evaluate the characteristics of pollutants and their influence in the environment.
Outcome 16: Recommend safety solutions when planning industrial production systems.

	Expected learning outcomes on a level of a course 

	1. Differentiate basic concepts in industrial ecology.
2. Interpret the balance of matter and energy in ecosystems and industrial processes.
3. Critically evaluate the environmental impact of industrial plants.
4. Evaluate the environmental impact of products and services.
5. Analyse the environmental impact of a product and work process.

	Content of a course

	Introduction in industrial technology: Definition. Historical overview. Industrial and natural ecosystems. Goals. Main circular flows of material, basics of LCA analysis –life circular analysis: analysis of circular flows of material and energy between industrial and natural systems. Circular flow of water. Eco indicators. Comprehensive life cycle of product/process: discovery, excavation, processing, production, transport, distribution, usage, deposit, recycling. 
Management of water resources, fossil fuels and energy: Water resources, water supply, waste water, reusage of water. Units of energy, global usage of energy, fossil fuel resources, concentration of metal in fuels, classification of fuels, increasing the level of usage. 
Recycling, saving, preventing the pollution, sustainable development. Cogeneration, hybrid vehicles, sustainable energy resources. 

	

	Teaching modes
	|X| lectures 
[bookmark: Check2]|_| auditory exercises 
[bookmark: Check3]|X| seminars and workshops
[bookmark: Check4]|_| distance learning 
|_| field classes 
	[bookmark: Check5]|X| individual assignments   
|_| multimedia and network 
|_| laboratory 
|_| supervisor’s work 
|_| other ___________________

	Comments 
	

	Students’ obligations 

	

	Grading, evaluation and monitoring of students’ work continuously during lectures and exams  

	Grading is based upon evaluation of course’s learning outcomes’ adoption. Grading is performed continuously during lectures and/or during exam, in compliance with the provisions of Regulation on the assessment of students. 
Continuous check-up:
	Outcomes
	Pre-exam I
	Pre-exam 2
	Seminar work 
	Threshold
	Max

	Outcome 1
	
	10 %
	
	5 %
	10 %

	Outcome 2
	20 %
	10 %
	
	15 %
	30 %

	Outcome 3
	
	
	20 %
	10 %
	20 %

	Outcome 4
	10 %
	10 %
	
	10 %
	20 %

	Outcome 5
	
	20 %
	
	10 %
	20 %

	Percentage of ECTS
	1,5
	2,5
	1
	
	

	Total 
	30%
	50 %
	20 %
	50 %
	100 %



A student has passed the exam if he has acquired a percentage of credits for each learning outcome higher or equal to defined threshold. 
Exam term:
	Outcomes
	Written exam
	Oral exam
	Max

	Outcome 1
	5 %
	5 %
	10 %

	Outcome 2
	20 %
	10 %
	30 %

	Outcome 3
	10 %
	10 %
	20 %

	Outcome 4
	10 %
	10 %
	20 %

	Outcome 5
	10 %
	10 %
	20 %

	Percentage of ECTS
	3
	2
	

	Total
	55 %
	45 %
	100 %


A student has passed the exam if he has acquired a percentage of credits for each learning outcome higher or equal to defined threshold. 
Grading:
A student has passed the exam if he has acquired at least 50% of anticipated credits of a specific learning outcome. 
If a student has passed learning outcomes of all courses, the accomplished credits (percentages) of all passed learning outcomes are being added, while the final grade is defined upon following table: 
	Range of credits (percentages)
	Numerical grade
	ECTS grade

	90,00 – 100,00
	Excellent (5)
	A

	75,00 – 89,99
	Very good (4)
	B

	60,00 – 74,99
	Good (3)
	C

	50,00 – 59,99
	Sufficient (2)
	D

	0,00 – 49,99
	Insufficient (1)
	F




	Obligatory literature

	Garner A., Keoleian G.A.: Industrial Ecology: An Introduction, University of Michigan School of Natural Resources and Environment, and NPPC Research Manager National Pollution Prevention Center for Higher Education

	Additional literature

	









