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S1
EuChemS-DCE SURVEY ON 
REPRESENTATION OF ENVIRONMENTAL CHEMISTRY IN PROGRAMMES OF HIGHER EDUCATION
Environmental Chemistry addresses the cycling, fate and effects of chemicals in the environment. This discipline is rooted in various chemical sub-disciplines, and has been developing in relation to environment, toxicology, biology, biogeochemistry, public health, as well as engineering and computer sciences.Implementation of Environmental Chemistry in chemistry, geosciences or engineering curricula (e.g. Water Science and Engineering, Chemical Engineering, Environmental Engineering) has been mainly motivated by the educational priorities of the individual university study programmes and hardly organized via coordinated national or state requirements. Correspondingly, the contents and foci differ considerably and more than for other disciplines across universities, and the comparability of available Environmental Chemistry study programmes is limited. 
The EuChemS Division for Environmental Chemistry survey aims, with your invaluable support, to explore the contents studied in Europe and to consolidate the knowledge, identify possible gaps in education and propose potential recommendations for future educational activities.
1. Please provide the name of your University:
___________________________________________________________________________
2. Please provide the name of your Faculty:
___________________________________________________________________________
3. Please provide the name of your Department:
_______________________________________________________________________________
4. Environmental chemists and ecotoxicologists recruit from both, traditional disciplines (chemistry, biology, engineering, …) as well asfrom more recently designed environmental studiescurriculae.
a. Are there anymultidisciplinary curriculae designed for the training of environmental specialists in your institution? _______________ YES_____________NO_________
b. Would you assume that the number of such programmes in your institution in last decadehave been
 INCREASING__________ DECREASING___ _____ IS  KEPT MORE OR LESS CONSTANT
c. Please, identify programme(s)/ degree(s) in your institution. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. Life-long learning or continuous professional development has become a component of strategies to assure the knowledge of professionals being kept up to date. Does your institution deliver state of the art courses in the environmental related fields? If yes, please list the courses and/or give the links where more information can be obtained related to them.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[bookmark: _Hlk236241103]In case, ENVIRONMENTAL CHEMISTRY IS THE MAIN FOCUS OF YOUR STUDY PROGRAMME OR IT PLAYS AN IMPORTANT ROLE IN AN INTERDISCIPLINARY COURSE (such as e.g., water science, environmental forensics, environmental science), →PLEASE FILL IN SECTION A. 
If ENVIRONMENTAL CHEMISTRY IS EMBEDDED IN A COURSE OF ANOTHER DISCIPLINE (multidisciplinary programme within boundaries that use the knowledge from different disciplines but stays within boundaries, e.g. Environmental Engineering, Environmental Science, Environmental Management or any other programmes where environmental chemistry related knowledge is in any way part of the curriculum)→PLEASE SKIP SECTION A AND FILL IN SECTION B.
SECTION A
1. Please provide separate information for each programme related to Environmental Chemistry:
Programme 1
Name of the programme____________________________________________________________
Study level of the programme ________________________________________________________
Sum of ECTS allocated to the programme________________________________________
Sum of ECTS allocated to specifically environmental chemistry (including atmospheric chemistry, water chemistry, soil chemistry):………..
Last accreditation received on………………………., valid until _________________________________
Language(s) of the programme _______________________________________________________
Web page of the programme_________________________________________________________
How many students graduated in the last academic year (2022/23)?_________________________
Number of students graduating in this programme in the last five years?______________________
Employability of graduates: please provide/estimate the percentage of employed graduates in the profession if available __________________________________________________________________________________
2. Please fill in the following table (study programme contents)
	Content type
(bear in mind that the titles of the courses may differ.→
Please, provide the acquired info on listed content below regardless of course titles)
	Total number of ECTS
(please sum credits of all courses that offer the content). If it is performed at the lecture level, please, provideonly abbreviation LU 
	Compulsory, if yes, please tick the cell

	Optional, if yes, please tick the cell

	Both,
compulsory and optional (e.g. covered in several courses to different extent, if yes, please tick the cell)


	General chemistry
	
	
	
	

	Inorganic chemistry
	
	
	
	

	Organic chemistry
	
	
	
	

	Physical chemistry
	
	
	
	

	Analytical chemistry
	
	
	
	

	Instrumental analysis
	
	
	
	

	Environmental chemistry
	
	
	
	

	Biology
	
	
	
	

	Microbiology
	
	
	
	

	Toxicology
	
	
	
	

	Ecotoxicology
	
	
	
	

	Biochemistry
	
	
	
	

	Geochemistry
	
	
	
	

	Hydrogeology
	
	
	
	

	Environmental sampling
	
	
	
	

	Water chemistry 
	
	
	
	

	Atmospheric chemistry 
	
	
	
	

	Soil chemistry 
	
	
	
	

	Waste chemistry 
	
	
	
	

	Water treatment
	
	
	
	

	Air pollution and prevention technologies
	
	
	
	

	Soil remediation 
	
	
	
	

	Waste management
	
	
	
	

	Agriculture
	
	
	
	

	Disaster reduction management
	
	
	
	

	Hygiene and sanitation
	
	
	
	

	Data analysis
	
	
	
	

	Quality control related content
	
	
	
	

	Storage, safety and handling of chemicals
	
	
	
	

	Foreign language, please specify the language (s)
	
	
	
	

	Ethics
	
	
	
	

	Law
	
	
	
	

	Economics/Business/
Management
	
	
	
	

	Circular economy
	
	
	
	

	Governance
	
	
	
	

	Public relations / Communication of environmental information and issues
	
	
	
	

	Tutored internships in companies or research institutes, relevant authorities and agencies, etc.
	
	
	
	



3. Please fill the following table: soft skills
	Skills
	Compulsory, please provide the answer yes/no
	Identify teaching and learning tools used for development of the skill

	Communication, Interpersonal skills
	
	

	Time management
	
	

	Speaking in public
	
	

	Creativity, adaptability
	
	

	Problem solving
	
	

	Team work
	
	

	Career building, leadership
	
	

	Scientific writing
	
	

	Other
	
	



4. Please, describe, which digital skills are developed within the programme and how (e.g. basic use of devices and applications for communication, networks, data bases /data bank, management of information, virtual reality, cyber security, etc).
____________________________________________________________________________________________________________________________________________________________________
5. Please, describe which green skills are developed within the programme and how (e.g. development of awareness or implementation of resource efficient activities or implementation of green technical solutions or development/implementation of new green technologies). 
____________________________________________________________________________________________________________________________________________________________________
6. Do you plan modifications or new foci in coming years ?____________YES__________NO______
If yes, please specify______________________________________________________________
7. Is there any course or part of a syllabus with no expert involved, where complementary expertise is lacking ?_________________________________________YES__________NO_____
If yes, please specify if possible upon consultation with colleagues in charge for specific courses_______________________________________________________________________________________________________________________________________________________
8.  Is there a rare expertise which you would be willing to offer to complement curricula or part of a syllabus of another university/institution e.g., through online teaching?____YES____NO______
If yes, please specify expertise offered if possibleupon consultation with colleagues in charge for specific courses_________________________________________________________________________________________________________________________________________________ _____________________________________________________________________________
9. Is there a particular text book or other source of teaching material, eventually own, which you would be willing to share? ______________________________________________________________________________
Are you in need of a text book or other source of teaching material for particular topics? If yes, please indicate _______YES_______NO
Next programme (s)
[bookmark: _Hlk204956224]Please copy-paste section A if more programmes existing in the institution. 

SECTION B
1. Please, provide separate information about each programme that involves environmental chemistry:
Programme 1
Name of the programme____________________________________________________________
Study level of the programme ________________________________________________________
Programme ECTS ___________________________________________________
ECTS allocated to any kind of chemistry within the programme____________________
ECTS allocated to environmental chemistry content_____________________________
Last accreditation received on………………………., valid until _________________________________
Language(s) of the programme _______________________________________________________
Web page of the programme_________________________________________________________
How many students graduated in the last academic year (2022/23)?_________________________
Number of students graduating in this programme in the last five years?_____________________
2. Please fill the table related to respective study programme content
	Name of the course that involves environmental chemistry
	Total number of ECTS

	Compulsory, if yes please tick the cell

	Optional, if yes please tick the cell

	Outcomes of the course
	Teaching and learning tools applied in the course

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	….
	
	
	
	
	



3. Do you plan to introduce or expand environmental chemistry contents of your programme in coming years?__________________________________________YES__________NO______
If yes, please specify______________________________________________________________
4. Is there any course or part of a syllabus with no expert involved, where complementary expertise in environmental chemistry is lacking?________________YES__________NO_______
If yes, please specify if possible upon consultation with colleagues in charge for specific courses ____________________________________________________________________________________________________________________________________________________________
5. Is there a particular text book or other source of teaching material you would recommend to use for courses in Environmental Chemistry? Would you eventually like to recommend your own teaching material and would you be willing to share it? ______________________________________________________________________________
Are you in need of a text book for Environmental Chemistry courses?_______YES_______NO
Next programme (s)
Please copy-paste section B if more programmes existing in the institution. 

S3
Number of identified programmes per country for surveys conducted 
in 2012 and 2024

Survey 2012 (based on data from Lammel et al., 2014)
[image: ]
Survey 2024/25 (including web searches)
[image: ]


S4
ECTS related to specific contents in programmes with main focus on Environmental Chemistry or important role in an interdisciplinary programme
	
	1st study level
	2nd study level

	Content type

	Arithmetic mean ECTS ± SD
	Number of reported contents among 9 responded

	Main way of delivery

C =compulsory 
O = optional
B = both
	Arithmetic mean 
ECTS ± SD
	Number of reported contents among 21 responded

	Main way of delivery

C =compulsory 
O = optional
B = both

	General chemistry
	10±5.2
	7
	C
	4.5±3.0
	3
	C/O

	Inorganic chemistry
	9.8±6.0
	5
	C
	5.1±1.6
	4
	C/O

	Organic chemistry
	11±7.3
	6
	C
	5.8±2.6
	6
	C/O

	Physical chemistry
	11.8±6.7
	6
	C
	10±7.1
	2
	C/O

	Analytical chemistry
	14±10.5
	6
	C
	12.9±5.2
	8
	C/O

	Instrumental analysis
	8.1±6.2
	7
	C
	8.1±6.9
	7
	B

	Environmental chemistry
	7.0±5,6
	7
	C
	19.4±17.3
	10
	B

	Biology
	10.2±8.1
	5
	C
	8.5±6.7
	3
	B

	Microbiology
	7.0±5.6
	7
	C
	7.6±5.5
	5
	B

	Toxicology
	3.2±1.6
	5
	C
	7.7±7.7
	5
	O

	Ecotoxicology
	4.3±2.3
	3
	B
	4.8±2.9
	7
	O

	Biochemistry
	6.6±5.1
	5
	C
	7.0±4.6
	7
	B

	Geochemistry
	4.5±2.1
	2
	C
	7.0±6.9
	3
	B

	Hydrogeology
	4.8±1.5
	4
	C
	10
	1
	O

	Environmental sampling
	4.9±1.4
	4
	O
	8.0±7.9
	4
	B

	Water chemistry
	3.0±0
	2
	B
	10,3±16,2
	11
	B

	Atmospheric chemistry
	4.5±1.7
	4
	B
	5.9±3.3
	7
	B

	Soil chemistry
	6.6±5.3
	4
	B
	5.7±5.2
	8
	B

	Waste chemistry
	7.3±4.6
	2
	B
	6.3±6,7
	6
	B

	Water treatment
	8.8±5.4
	6
	B
	15.6±16.4
	9
	B

	Air pollution and prevention technologies
	7.3±5.3
	4
	B
	10.2±15.4
	8
	B

	Soil remediation
	6.8±1.1
	2
	B
	5.1±2.1
	6
	O

	Waste management
	5.5±3.1
	4
	B
	4.8±2.9
	9
	B

	Agriculture
	25
	1
	O
	21
	1
	O

	Disaster reduction management
	2.5±0.7
	2
	B
	13.3±16.6
	4
	O

	Hygiene and sanitation
	2
	1
	C
	20.5±24.7
	2
	B

	Data analysis
	9.5±9.1
	6
	B
	7.8±5
	6
	B

	Quality control related content
	4.9±3
	4
	C
	7.8±4.1
	8
	B

	Storage, safety and handling of chemicals
	2
	1
	O
	3.7±2.5
	3
	B

	Foreign language, English (s)
	3.3±2.3
	3
	B
	-
	-
	

	Ethics
	3.5±2.1
	2
	B
	3
	1
	O

	Law
	3.5±1.7
	4
	B
	5.1±4.8
	5
	B

	Economics/Business/
Management
	7.3±6
	4
	B
	4.8±3.5
	4
	O

	Circular economy
	4.5±2.1
	2
	O
	2.9±1.4
	5
	B

	Governance
	6.0±3.0
	3
	B
	3
	1
	O

	Public relations / Communication of environmental information and issues
	5.8±6.7
	3
	C
	5.5±0.7
	2
	O



S5
Compulsory courses in the programmes embedding 
Environmental Chemistry (1st and 2nd study levels)

a) Frequency of course categories at 1st and 2nd study levels

	Category
	Reports (n)
	Reports 1st level
	Reports 2nd level

	Basic chemistry & life sciences
	23
	20
	3

	Environmental chemistry & pollution science
	43
	29
	14

	Environmental analysis, monitoring & data
	34
	20
	14

	Toxicology, health & risk
	14
	8
	6

	Environmental technology & treatment
	35
	19
	16

	Environmental management, policy, sustainability & professional skills
	8
	5
	3

	Total
	157
	101
	56



b) List of compulsory courses. 
Numbers in brackets denote multiple reporting; P =practical or laboratory component. Course titles reported in languages other than English were translated to English.
	#
	Course
	1st level
	2nd level
	P

	Basic chemistry & life sciences (15 course titles, 23 reports)

	1
	Applied chemistry
	
	X
	

	2
	Basic chemical calculations in environmental science
	X
	
	

	3
	Biochemistry
	X
	
	X

	4
	Chemical principles in environmental engineering
	X
	
	X

	5
	Chemistry (3)
	X
	
	X

	6
	Chemistry and biochemistry (2)
	X
	
	

	7
	Chemistry for civil and environmental engineers
	X
	
	

	8
	Chemistry for people and the natural environment
	X
	
	X

	9
	General and inorganic chemistry (2)
	X
	
	X

	10
	General chemistry (3)
	X
	
	

	11
	Genomics and transcriptomics
	X
	X
	

	12
	Microbiology
	X
	
	

	13
	Organic chemistry
	X
	
	X

	14
	Physical chemistry and radiochemistry
	X
	
	X

	15
	Physical chemistry/ Physical and chemical principles
	X
	X
	X

	Environmental chemistry & pollution science (21 course titles, 43 reports)

	16
	Air pollution and control/ Air pollution meteorology
	X
	X
	

	17
	Air pollution and protection
	X
	
	

	18
	Basic concepts of organic environmental and sustainable chemistry (2)
	X
	
	

	19
	Biogeochemistry (2)/ Biogeochemical processes in soils and sediments; Biogeochemistry of environmental pollutants
	X
	X
	

	20
	Biotransformation of pollutants
	
	X
	

	21
	Characteristics and effects of pollutants
	
	X
	

	22
	Chemical contamination
	X
	
	X

	23
	Climate change/ Climate change and greenhouse gas emissions
	X
	X
	

	24
	Environmental biochemistry 
	X
	
	

	25
	Environmental chemistry and air quality
	X
	
	X

	26
	Environmental chemistry, Basics of toxicology, Practical exercises in environmental protection
	X
	
	X

	27
	Environmental chemistry, Introduction in Environmental chemistry (7) / (2)
	X
	X
	X

	28
	Environmental compartments and their pollution
	X
	
	X

	29
	Environmental systems (3)
	X
	
	X

	30
	Fundamentals in environmental processes research
	
	X
	X

	31
	Fundamentals of water protection 
	X
	
	

	32
	Geosphere-biosphere interactions
	
	X
	

	33
	Hydrogeology water chemistry (2)
	X
	
	

	34
	Soil pollution (and rehabilitation) (2)/(1), Soil and water quality
	X
	X
	X

	35
	Substance cycles/ Spread of pollutants in the environment
	X
	X
	

	36
	Transport of matter in the environment (2)
	X
	
	

	Environmental analysis, monitoring & data (17 course titles, 34 reports)

	37
	Analytical methods in soil science and geoecology/ Analytical geochemistry
	X
	X
	

	38
	Analytical methods of environmental physics
	X
	
	X

	39
	Chemical analysis methods
	X
	
	

	40
	Environmental analysis (3) / (2)
	X
	X
	X

	41
	Environmental analysis lab course
	X
	
	X

	42
	Environmental analytical chemistry techniques (2) / 3), Trace substance analysis and measurement methods in environmental protection
	X
	X
	X

	43
	Environmental case studies
	
	X
	

	44
	Environmental data analysis
	X
	
	

	45
	Environmental forensics
	X
	
	

	46
	Environmental monitoring (4)
	X
	X
	X

	47
	Environmental pollution (control) (2) / Environmental pollutants
	X
	X
	X

	48
	Environmental sampling
	X
	
	

	49
	Experimental and analytical methods in environmental chemistry and ecotoxicology
	
	X
	

	50
	Hydrogeochemical modelling
	
	X
	

	51
	Instrumental analysis
	X
	
	

	52
	Metrology of aquatic environments
	
	X
	X

	53
	Modelling in geo- and environmental sciences (2) / Modelling and interpretation of environmental data
	X
	X
	

	Toxicology, health & risk (9 course titles, 14 reports)

	54
	Aquatic ecotoxicology and environmental monitoring
	
	X
	

	55
	Ecotoxicology (3) / Advanced ecotoxicology
	X
	X
	X

	56
	Environment and health (2)
	X
	
	X

	57
	Environmental and human health risk assessment of chemicals
	
	X
	

	58
	Environmental toxicology
	X
	
	X

	59
	Health and safety
	
	X
	

	60
	Metabolomics and environmental toxicology
	
	X
	

	61
	Nuclear environmental protection
	X
	
	X

	62
	Toxicology/ Molecular mechanisms of toxicity
	X
	X
	X

	Environmental technology & treatment (22 course titles, 35 reports)

	63
	Advanced oxidation processes in water and wastewater treatment
	
	X
	

	64
	Air and sound quality and treatment
	X
	
	X

	65
	Analysis and treatment of drinking water
	X
	
	

	66
	Atmospheric pollution and gas effluent treatment 
	X
	
	

	67
	Clean technologies for environmental engineering
	
	X
	

	68
	Combustion and thermochemical processes
	
	X
	

	69
	Drainage and wastewater treatment
	X
	
	

	70
	Energy conversion by combustion/ Energy and environment
	X
	X
	X

	71
	Introduction in Environmental engineering (2) / Advanced core environmental engineering, Environmental engineering
	X
	X
	X

	72
	Environmental hygiene and trace substance separation techniques
	X
	
	X

	73
	Environmental biotechnology, Introduction to Environmental Technology
	X
	X
	

	74
	Fuels for sustainable development
	
	X
	

	75
	Materials for sustainable development
	
	X
	X

	76
	Remediation of contaminated sites
	
	X
	

	77
	Soil quality and treatment
	X
	
	X

	78
	Solid waste treatment
	
	X
	

	79
	Sustainable materials
	X
	
	X

	80
	Waste management (and treatment) (3)
	X
	
	

	81
	Wastewater quality and treatment/ Operations in wastewater treatment
	X
	X
	X

	82
	Water quality and treatment (2)/Conventional water and wastewater treatment
	X
	X
	X

	83
	Water supply and treatment systems /Water engineering
	X
	X
	

	84
	Water technology / Advanced water treatment technology
	X
	X
	X

	Environmental management, policy, sustainability & professional skills (8 course titles, 8 reports)

	85
	Basic principles of water management
	X
	
	

	86
	Complex solutions of environmental problems
	
	X
	X

	87
	Environmental and engineering project management
	
	X
	

	88
	Environmental impact and life cycle analysis
	X
	
	

	89
	Environmental protection
	X
	
	X

	90
	Foundations of sustainability and environmental science
	
	X
	

	91
	Methodologies of environmental impacts evaluation
	X
	
	

	92
	Water management
	X
	
	X





S6
Environmental Chemistry literature in use recommended by respondents

Literature recommended in lectures and courses across all the programmes that provided detailed information on their content, regardless of study level:

Alloway, B.J., Ayres, D.C.: Chemical Basis of Environmental Pollution, 2nd ed., 1997, Chapman & Hall, London, 395 pp.
Andrews, J.E., Brimblecombe, P., Jickells, T.D., Liss, P.S.: Introduction to Environmental Chemistry, 2004, Blackwell, Malden, USA, 326 pp.
Baird, C., Cann, M.: Environmental Chemistry: 5th ed., 2012, W.H. Freeman, New York, 851 pp.
Blume, H.P., Brümmer, G.W., Fleige, H., Horn, R., Kandeler, E., Kögel-Knabner, I., Kretzschmar, R., Stahr, K., Wilke, B.M.: Scheer/Schachtschabel Soil Science, 1st ed., 2016, Springer, Heidelberg, Germany, 630 pp.
Boyd, C.E.: Water Quality - an Introduction, 2nd ed. 2015, Springer, Cham, Switzerland, 374 pp. 
de Hoffmann, E., Stroobant, V.: Mass Spectrometry - Principles and Applications, 3rd ed., 2007, Wiley, Chichester, UK, 512 pp.
Hanif, M.A., Nadeem, F., Bhatti, I.A., Tauqeer, H.M.: Environmental Chemistry - a Comprehensive Approach, 2020, Wiley, Hoboken, USA, 688 pp. 
Hanrahan, G.: Environmental Chemometrics: Principles and Modern Applications. 1st ed., 2008, CRC Press, Boca Raton, USA, 310 pp.
Hites, R.A., Raff, J.D.: Elements of Environmental Chemistry, 3rd ed., 2020, Wiley, Hoboken, USA, 288 pp.
Ibáñez, J.G., Hernández-Esparza, M., Doria-Serrano, C., Fregoso-Infante, A., Singh, M.M.: Environmental Chemistry - Microscale Laboratory Experiments, 2008, Springer Science
Kaštelan-Macan, M., Petrovic, M (Eds).: Analitika okoliša, 2013, HINUS & Faculty of Chemical Engineering and Technology,,Zagreb, Croatia.
Lodge, J.P.: Methods of air sampling and analysis, 3rd ed., 1989, Lewis, Chelsea, USA, 763 pp.
López Nieto J.M. La quimica verde, 2011, Consejo Superior de Investigaciones Científicas; Los Libros de la Catarata
Manahan, S.E.: Fundamentals of Environmental and Toxicological Chemistry. 4th ed., 2013, CRC Press, Boca Raton, USA
Manahan, S.E.: Environmental Chemistry. 11th ed., 2022, CRC Press, Boca Raton, USA, 730 pp. 
Mendoza Roca, J.A., Montañés Sanjuan, M.T., Palomares Gimeno, A.E.: Ciencia y Tecnología del medio ambiente, 2nd ed., 2000, Universitat Politècnica de València, Valencia, Spain.
McKinney, M.L., Schoch, R.M., Yonavjak, L., Mincy, G. A.: Environmental Science, Systems and Solutions, 6th ed., 2019, Jones & Bartlett Learning, Burlington, USA, 576 pp. 
Meyer, V.R.: Practical High-performance Liquid Chromatography, 5th ed., 2010, Wiley, Chichester, UK, 432 pp.
Mitra, S. (ed.): Sample Preparation Techniques in Analytical Chemistry. Chemical Analysis Ser. (Winefordner, J.D., ed.) Vol. 162, 2003, Wiley, Hoboken, USA, 472 pp.
O’Neill, P., Environmental Chemistry, 3rd ed. 1998, CRC Press, Boca Raton, USA, 268 pp.
Popek, E.B.: Sampling and Analysis of Environmental Chemical Pollutants - a Complete Guide, 2003, Academic Press, Amsterdam, the Netherlands
Prasad, L., Khan, S.A., Jain, A.K., Varma, R.S. (eds.): Green Chemistry a Path to Sustainable Development, Elsevier, Amsterdam, the Netherlands, 400 pp.
Ryan, P.C.: Environmental d Low Temperature Geochemistry, Wiley, Chichester, UK, 416 pp.
Sawyer, C.N., McCarty, P.L., Parkin, G.F.: Chemistry for environmental engineering and science, 2002, McGraw-Hill, New York, 768 pp.
Schlesinger, W.H., Bernhardt, E.S.: Biogeochemistry - an Analysis of Global Change, 4th ed., 2020, Elsevier, Waltham, USA
Schwarzenbach, R.P., Gschwend, P. M., Imboden D., M., Environmental Organic Chemistry, 3rd ed., 2017, Wiley, USA   
Schwedt, G.: The essential guide to environmental chemistry, 2001, Wiley, Chichester, UK, 272 pp.
Seinfeld, J.H., Pandis, S.N.: Atmospheric Chemistry and Physics, 3rd ed., 2016, Wiley, Hoboken, USA, 1152 pp.
Skoog, D.A., West, D.M., Holler, F.J., Crouch, S.R.: Fundamentals of Analytical Chemistry, 10th ed., 2021, Cengage Learning, Boston, USA, 1072 pp.
Ure, A.M., Davidson, C.M.: Chemical Speciation in the Environment, 2nd ed., 2002, Blackwell, Oxford, UK
van Loon, G.W., Duffy, S.J.: Environmental chemistry – a global perspective, 3rd ed., 2011, Oxford University Press, Oxford, UK, 492 pp.
Watson, M., Molnar Jazic, J., Maletic, S., Beljin, J., Kragulj Isakovski, M., Nikic, J.: Spektroskopske i spektrometrijske metode u analizi životne sredine - praktikum, 2021, University of Novi Sad, Faculty of Science Novi Sad, Serbia 



S7
Offering of life-long learning and related topics
	Country
	University
	Course name and/or links

	BE
	University of Antwerp

Institute of Environment and Sustainable Development
	Postgraduate Energy and Climate
https://www.uantwerpen.be/en/study/programmes/all-programmes/postgraduate-energy-climate/

Micro-credential: Climate change as societal challenge
https://www.uantwerpen.be/en/study/programmes/all-programmes/climate-change-as-a-societal-challenge/

Micro-credential: Climate change: the physical basis
https://www.uantwerpen.be/en/study/programmes/all-programmes/climate-change-the-physical-basis/

Summer school The Sustainable city
https://www.uantwerpen.be/en/summer-winter-schools/citylab-x-urban-studies/

	BE
	KU Leuven
Department of Earth and Environmental Sciences
	https://www.kuleuven.be/programmes/lifelong-learning

	CH
	Zurich University of Applied Sciences
Institute of Natural Resources
	https://www.zhaw.ch/de/lsfm/institute-zentren/iunr/weiterbildung/


	CH
	Faculty of Geosciences and the Environment
	https://www.formation-continue-unil-epfl.ch/science-technique-domaine/?domaines-formations=science-technique

	DE
	Technische Universität Berlin

Institute of Environmental Technology
	https://www.tu.berlin/en/studying/study-programs/continuing-education

https://www.tu.berlin/wb/services/weiterbildungsangebote



	ES
	Universitat Politecnica de Valencia
Department of Chemical Engineering
	Diploma de experto en descarbonización industrial y optimización de procesos energéticos

https://www.cfp.upv.es/formacion-permanente/curso/diploma-experto-descarbonizacion-industrial-optimizacion-procesos-energeticos_99686.html



	ES
	Jaume I
Inorganic and Organic Chemistry
	Microcredencial Universitaria en Sostenibilidad Energética
https://www.fue.uji.es/sostenibilidad

Microcredencial Universitaria La descarbonización en la edificación y Transformación Urbana  

https://www.fue.uji.es/descarbonizacion


	ES
	Universidad Autónoma de Madrid
Department of Geology and Geochemistry
	Máster de Formación Permanente en Espacios Naturales Protegidos


https://www.uam.es/CentroFormacionContinua/Titulos_Larga_Duracion/1446755564845.htm?language=en_GB&nodepath=Estudios%20Propios:%20M%C3%A1ster%20de%20Formaci%C3%B3n%20Permanente%20/%20Diploma%20de%20Experto%20/%20Diploma%20de%20Especializaci%C3%B3n&dept=2


	HU
	University of Pannonia


	Water and Wastewater Treatment specialist: https://felveteli.mk.uni-pannon.hu/index.php/kepzeseink/szakiranyu-tovabbkepzesek/viz-es-szennyvizkezelo-rendszer-uzemelteto-szakmernok-es-szakember

EHS specialist: https://felveteli.mk.uni-pannon.hu/index.php/kepzeseink/szakiranyu-tovabbkepzesek/ehs


	LV
	University of Latvia
Faculty of Medicine and Life Sciences
	https://www.lu.lv/en/studies/lifelong-education-and-continuing-education/courses-for-attendees/


	NO
	University Centre in Svalbard
Arctic Technology
	Arctic Environmental Pollution: Distribution and Processes https://www.unis.no/courses/at-331-arctic-environmental-pollution-atmospheric-distribution-and-processes/

Arctic Environmental Toxicology https://www.unis.no/courses/at-330-arctic-environmental-toxicology/

Detection of Emerging Pollutants in the Arctic Environment https://www.unis.no/courses/at-324-techniques-for-the-detection-of-organo-chemical-pollutants-in-the-arctic-environment/


	NO
	Norwegian University of Science and Technology
	Environmental Toxicology: https://www.ntnu.edu/studies/courses/BI3072/2024#tab=omEmnet 

Marine Organic Environmental: Chemistry https://www.ntnu.edu/studies/courses/KJ3050/2024#tab=omEmnet

Ocean Space: Marine Biogeochemical Processes: https://www.ntnu.edu/studies/courses/KJ3051/2024#tab=omEmnet
 
Chromatography, Advanced Course: https://www.ntnu.edu/studies/courses/KJ3059/2024#tab=omEmnet
 
Advanced Aquatic Chemistry: https://www.ntnu.edu/studies/courses/KJ3072/2024#tab=omEmnet
 
Advanced Ecotoxicology https://www.ntnu.edu/studies/courses/BI3071/2024#tab=omEmnet
  
Analytical Environmental Chemistry: https://www.ntnu.edu/studies/courses/KJ3073/2024#tab=omEmnet
 
Scientific Seminars in Environmental Toxicology and Chemistry: https://www.ntnu.edu/studies/plans#programmeCode=MSENVITOX&year=2024&dir=MSENVICHEM24 
Sustainable Management of Ecosystem Services: https://www.ntnu.edu/studies/courses/RFEL3082/2024#tab=omEmnet
 
Experimental Ecotoxicology: https://www.ntnu.edu/studies/courses/BI3075/#tab=omEmnet

Collaborating master courses at University Centre of Svalbard (UNIS), integrated courses available in the MSENVITOX master programme
Arctic Environmental Pollution: Distribution and Processes:  https://www.unis.no/courses/at-331-arctic-environmental-pollution-atmospheric-distribution-and-processes/
 
Detection of Emerging Pollutants in the Arctic Environment: https://www.unis.no/courses/at-324-techniques-for-the-detection-of-organo-chemical-pollutants-in-the-arctic-environment/ 
Arctic Environmental Toxicology: https://www.unis.no/courses/at-330-arctic-environmental-toxicology/


	PL
	University of Warsaw
Faculty of Chemistry
	https://www.chem.uw.edu.pl/studenci/studia-podyplomowe2/


	PT
	Instituto Politécnico de Coimbra
Escola Superior Agrária de Coimbra
	
https://www.esac.pt/index.php/estudar/cursos/microcredenciacoes/


	PT
	Portalegre Polytechnic University
Technology
	
https://www.ipportalegre.pt/pt/oferta-formativa/?d=7


	PT
	University of Aveiro
Department of Environment and Planning
	Microcredential in Local strategies for climate change mitigation and adaptation, including decarbonization https://www.ua.pt/en/curso/1608

Microcredential in Environmental Management Tools https://www.ua.pt/en/curso/1614

Microcredential in Soils Quality https://www.ua.pt/en/curso/1647


	PT
	Instituto Superior Técnico
Mechanical Engineering
Chemistry Department
	https://tecnico.ulisboa.pt/en/education/courses/advanced-and-lifelong-learning/


	SE
	Umeå University
	https://www.umu.se/en/education/courses/environmental-chemistry2/
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