Department: Ecology, agronomy and aquaculture
Study programme: Underwater science and technology

Description of
the study
programme

The study of underwater science and technology is an interdisciplinary study,
and it is new not only for Croatia but also for the whole Mediterranean. Croatia
has a long and developed coastline, and as a country is economically and
culturally dependent on the sea. Numerous activities are related to the
underwater work and technology, including construction projects on coastal and
marine structures, marine industry, aquaculture, activities related to protection
of the environment (sea and coastal areas), and underwater archaeology. All of
these jobs require skilled labor, which is lacking in the Croatian labor market.
Training people who currently perform such tasks is mainly a military and non-
institutional or informal, therefore in both cases there is no higher education
level with formal qualifications.

The study will enable students to be self-organizing complex underwater tasks
and activities, and will be able to communicate with experts from various fields
such as biology, ecology, aquaculture, archeology, shipbuilding, construction,
offshore engineering, environmental protection, coastal management and
business and diving.

It is therefore important that this study, except for diving training and other than
specific knowledge in these areas, has a special emphasis on protecting our seas
and marine environment, as one who performs underwater work of any kind
must be aware of the potential impact of its activities on the environment and
ways to protect environment of these effects. It is also important that the diver
training is not mandatory, so that all those who wish to gain knowledge of the
underwater science and technology, but for whatever reason (eg health) can not
or does not want to dive.

Learning
outcomes of the
study
programme

The study will enable students to be self-organizing complex underwater tasks
and activities, and will be able to communicate with experts from various fields
such as biology, ecology, aquaculture, archeology, shipbuilding, construction,
offshore engineering, environmental protection, coastal management and
business and diving.

It is therefore important that this study, except for diving training and other than
specific knowledge in these areas, has a special emphasis on protecting our seas
and marine environment, as one who performs underwater work of any kind
must be aware of the potential impact of its activities on the environment and
ways to protect environment of these effects. It is also important that the diver
training is not mandatory, so that all those who wish to gain knowledge of the
underwater science and technology, but for whatever reason (eg health) can not
or does not want to dive.

Upon graduation, students will be able to:

- use mathematical modeling

- apply statistical methods

- use computer aided engineering

- recognize main archaeological sites and determine their archaeological
potential

- explain problems of research methodology and protection of
archaeological sites

- date (approximately) underwater archaeological sites




- determine category of archaeological sites and estimate necessity for
their conservation

- solve problems in different areas based on the understanding of main
physical processes which govern hydrographic properties and ocean
dynamics in the Adriatic

- choose optimal construction materials and optimal building technology
of for particular underwater construction

- choose optimal structure and structural elements of for particular
offshore and underwater building

- estimate effects of coastal and underwater construction on the
environment

- recognize negative influence of fresh-water and marine environment on
the construction materials and suggest protection methods

- Anticipate and categorize possible problems and threats to the
environment based on their knowledge on biological processes and
organisms.

- propose methods to prevent pollution of freshwater and marine
environment and processes of pollution recovery

- classify diversity and various life styles of marine organisms, and describe
their adaptations to different environmental conditions

- describe and explain differences of large marine living areas like: open
sea, coastal areas, deep sea, coral reefs, and estuaries

- choose culture system according to biological characteristics of cultivated

- predict and resolve coastal management problems

- apply scientific methods to solve practical problems

- perform underwater activities safely, respecting legislations and
regulations

- select appropriate support system for underwater operations

- collect, analyze and interpret scientific data

- present scientific results clearly and briefly in written and oral form

- plan project approach to the problems and situations in domestic and
international development and economical projects, which take into
consideration implementation of methods and tools characteristic for
underwater science and technology

- establish and maintain relationship of mutual cooperation,
communication and compromise during the project

- independently manage the part of the project assigned to him/her

List of courses
offered in a
foreign language
in winter term
(by semesters)

- Numerical Methods

- General Biology

- Marine Ecology

- Pollution of Aquatic Systems

- Biomimicry

- Marine protection and conservation

List of courses
offered in a
foreign language
in summer term
(by semesters)

- Fundamental scientific skills

- Marine Biology

- Methods in underwater science and technology
- Coasts and Communities— applied biomimicry

- Final thesis

Description of the courses offered in a foreign language

1. Name of the

| Numerical Methods




course

Number of ECTS
credits

6 Manner of 2 2 2 Semester
implementation of
the study 1
programme

Description of

This course aims are to teach basic numerical methods to analyze a finite set of

the course experimental data (arising for example in physics, chemistry, biology, economics).
Students will be proficient in the use of statistical methods under application of
the statistical program R.

Learning - use mathematical modelling

outcomes of the
course

- select and apply appropriate statistical methods

- use computer aided data analysis (R)

- apply scientific methods to solve practical problems
- collect, analyse and interpret scientific data

2. Name of the
course

General Biology

Number of ECTS
credits

5 Manner of 2 2 1 Semester
implementation of
the study 1
programme

Description of

Introduction to fundamental concepts of biology and understanding biology in

the course the context of evolution. Special focus on marine organism and their bauplan,
physiology, and behavior
Learning - recognize cell structures and understand their function and explain the

outcomes of the
course

principles of inheritance in the context of evolution

- describe diversity of life in the context of adaptation to the environment

- explain diversity of marine animals, marine plants and algae’s, as well as
animal physiology and behavior in the context of adaptation to the
environment

- demonstrate basic skills in microscopy

3. Name of the
course

Fundamental scientific skills

Number of ECTS
credits

5 Manner of 3 0 2 Semester
implementation of
the study 2
programme

Description of
the course

Introduction to the scientific method, data analysis, essential writing and
communication skills, and the use of information technology

Learning
outcomes of the
course

- communicate effectively in oral and written form (able write a scientific
paper)

- demonstrate a comprehension of scientific literature

- formulate scientific questions and consider appropriate ways how to
address them

- demonstrate the effective and appropriate use of information technology

- demonstrate good laboratory / field practice and knowledge of relevant
safety codes

- analyse, evaluate and communicate scientific information




- formulate hypotheses and design experiments with appropriate
statistical analysis in mind

- design, conduct and report on a survey/investigation

- communicate their findings in an appropriate scientific manner

4, Name of the
course

Methods in underwater science and technology

Number of ECTS
credits

6 Manner of 1 2 2 Semester
implementation of
the study 2
programme

Description of
the course

Learn about the major methodologies used in underwater science and
technology — from historical overview to cutting edge applications

plan projects under consideration of the plementation of appropriate methods
and tools

Understand the characteristic logistical and technological challenges for working
in funderwater science and technology

Learning
outcomes of the
course

- select and apply methodologies appropriate to scientific investigations
on and under water

- Be familiar with technologies in
Oceanography, Archaeology.

marine/maritime:  Biology,

5. Name of the Biomimicry
course
Number of ECTS | 5 Manner of 2 2 Semester
credits implementation of
the study 3
programme

Description of
the course

This course teaches students how to design materials, products, processes, entire
businesses and even financial structures and societies with the help of the
biomimicry design method. This method relies on inspiration from naturally
occuring materials, products, processes, and is mentored by the sustained
circularity of nature which results i a sustainability seen as the ultimate measure
of economic success. Biomimicry goes beyond already important and successful
fields, including bionics, biomimetics and bio-nanotechnology - all of which are
basically important aspects of biomimicry as the more holistic approach.
Biomimicry is about innovation, invention, and creativity, restricted only by the
limits and boundaries set by the basic and unchangeable operational conditions
on Earth. Biomimicry designs are under the mandate to maintain conditions
conducive to life, to up-cycle instead of waste materials, to be energy efficient, to
avoid the release of harmful substances, and to evolve by adapting to Earth's
dynamic equilibrium.

Learning
outcomes of the
course

Understanding and demonstration of learning through practical projects
- Understanding and interpretation of the fundamental rules of nature and
apply them
- Applied knowledge, customization and skills of individual species,
habitats and ecosystems in solving problems
- Identify and use of main principles of biomimicry: how to use nature as a




model, standard and as a mentor

- Understand the importance and the foundations of different ways of
adapting to nature: to work more efficiently, function and
communication between natural systems and their apply in solving social
and individual human and technological problems
After completion of the course students will be able to:

- Demonstrate practical examples of biomimicry

- Adopt the principles of natural principles of biomimicry

- Critical thinking, recognize and enacting decisions about what is and
what is not biomimicry

- Develop a plan to t apply biomimicry to solve problems in any area

- implement a project in their practical principles of biomimicry, with a
view to sustainable development

6. Name of the
course

Coasts and Communities — applied biomimicry

Number of ECTS
credits

6 Manner of 4 1 1
implementation of
the study 4
programme

Semester

Description of
the course

The goalof this course isto train studentsto think critically, andunderstand
thecomplexityof  coastalsystemsandtheirintegratedas  functionality.  The
coursewill include: (1) overviewanddescription of the variouscoastalecosystems;
(2) historical overview ofthe management ofcoastal areas, regionally and
globally; (3) the different forms ofuse, andthe impact ofchanges
incoastalsystems, (4) an overviewof key issuesaffecting thechangeof
coastalareastodayandtomorrow; (5) a review of the majorinternational, national
and local lawsandregulation ofcoastal managementandcoastalsystems; (6) the
basic principlesandmethodsof adaptivemanagement of coastalsystems, whichare
based on theoptimalandsustainable use ofcoastalresources; (7) Studentswilllearn
thebasic useandapplicationof GIS inindividualandgroup workongivenprojects. In
this fabulous object will be used lectures, field work, individual and group project
tasks, prescribe reading and encourage discussion and critical thinking and
understanding; in particular will be encouraged debate on the conditions and
standards applied science and technology, as well as on the possibilities of
application of sustainable development in their everyday lives.

Learning
outcomes of the
course

- Understanding and demonstration of learning through practical
application of sustainable planning in coastal areas

- Understanding and interpretation of basic rules of sustainable planning
systems in coastal areas

- Applied knowledge and skills to adapt certain activities, industry and
technology to sustainable use of coastal resources

- Recognize and use of main principles of nature and how to use it as a
model, standard and as a mentor

- Understanding the importance and the foundations of different ways of
adjustment and development of coastal systems to human activity and
development has become the most natural and effective, based on the
viability and function of communication in natural systems so that they
contribute to long-term human development and solving social and




individual problems
After completion of the course students will be able to:

- Demonstrate and identify practical examples of sustainable development
in coastal areas

- To adopt the principle of natural principles of coastal ecosystems

- critical thinking, recognize and enacting decisions about what is
sustainable and what is not

- Develop a plan and design the basic steps in solving problems in the
coastal environment

- implement a practical project at its base principles drzivog development
in coastal areas

7. Name of the
course

Marine Ecology

Number of ECTS
credits

5 Manner of 2 1 1 Semester
implementation of
the study 4
programme

Description of
the course

Introduction to population, community, and ecosystem ecology with a
mathematical approach

Learning
outcomes of the
course

- demonstrate a basic knowledge on how marine systems function

- explain ecological processes and systems in the sea

- describe basic population and community ecology

- recognize currently strong impact of human activities and its current and
predicted consequences

- describe the basics of how human activities can impact marine systems
and organisms

8. Name of the
course

Pollution of Aquatic Systems

Number of ECTS | 5 Manner of 2 1 1 Semester
credits implementation of
the study 3
programme
Description of To gain knowledge of pollution and protection of water and the sea
the course
Learning - differentiate pollutants

outcomes of the
course

- identify and evaluate sources of pollution

- predict impact of pollution on water and marine ecosystems
- suggest protection and control methods

- compare national and international legal framework

9. Name of the
course

Marine Biology

Number of ECTS
credits

5 Manner of 2 1 1 Semester
implementation of
the study 3




‘ programme ‘ ‘ ‘ ‘ ‘

Description of

Introduction to fundamental concepts on marine organisms and their

the course adaptations and adaptive strategies to challenges of living in the sea in general
and to specific and differing marine environments and habitat
Introduction to the historical development of the tools used in marine biology
Evolutionary perspective of marine biological diversity

Learning - describe marine organism diversity and adaptations

outcomes of the
course

- profoundly explain the interplay of structure and function in marine
organisms

- identify different marine communities

- describe of marine communities and compare and contrasttheir
adaptations and adaptive strategies

10. Name of the

Marine protection and conservation

course
Number of ECTS | 5 Manner of 2 1 1 Semester
credits implementation of
the study 5
programme

Description of
the course

Introduction to the major anthropogenic threats to the marine and coastal
environment, special focus on marine traffic, exploitation of marine resources,
and global climate change.

Overview over national, regional and global regulations and legal responsibilities,
special focus on MARPOL.

Learn about ways to conserve marine organisms and environments.

Learning
outcomes of the
course

- Know the major anthropogenic threats to the marine environment and
ways to prevent or reduce them via regulatory tools and via the re-
designing of human intercations with the sea.

11. Name of the
course

Number of ECTS
credits

Final thesis

10 Manner of Semester
implementation of
the study 6
programme

Description of

Final thesis conceived and written in English and mentored under the use of

the course English as the professional and communicative language The goal of the final
thesis is to conceive, plan, conduct, analyze, report and discuss the results of
your own scientific study

Learning - Intensely study a field of special interest and find open questions and

outcomes of the
course

knowledge gaps.
- Formulate questions based on these gaps and formulate clear and
testable hypotheses.
- Design an appropriate experimental design and find the appropriate
methods.
Collect and process data for analysis.Choose and conduct the appropriate data
analysis and demonstrate your data and analytical/statistical results in
appropriate figures and tables. Summarize and discuss your results.Demonstrate
the familiarity with the related literature and relate this literature to your results.







