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1. Course description

Environmental Risks

Educational level, specialization and program
Education level Bachelor
Specialization 101 Ecology
Educational program Ecology
General characteristics
Type Compulsory
Total hours 120
ECTS credits 4
Total number of modules 2
Course project Absent
Assessment type exam
Indicators for the full-time and part-time types of education
Full-time Part-time
Year 1
Semester 2
Lectures (hours) 30
Practicals (hours) 30
Laboratory work -
Self-study (hours) 60
Contact hours per week 4

2. Course aim, objectives and competences

This course is part of the Bachelor specialization within the educational program “Ecology”.

The main aim of the course is to provide Bachelor students with knowledge about
environmental risks in the world and their associated drivers and impacts.

The main course objectives are (1) to discuss the environmental risks in relation to natural
disasters, climate change, pollution (air, soil and water), human activities and biodiversity loss; (2)
to identify the most relevant environmental risks in a specific continent in the world and their
drivers and impacts; (3) design a flowchart that shows the most relevant interactions between
drivers and impacts for the environmental risk of a continent.

The main pre-requisite to take this course is that the students follow the following two
disciplines: “Introduction to the Specialization”, and “The Basis of the Environmental Education
and Culture”.

This course serves as the basis to take the next disciplines such as “General Ecology”,
“Environmental safety” and “Landscape ecology”.

Hal0yTTsi KOMIIETEHTHOCTEI

Interpanbna kommnerentHicth (IK): 3maTHICTH po3B’s3yBaTH CKJIaAHI CIEIiani3oBaHi
3aJadyl Ta BHUpPIIIYBaTH MPaKTUYHI mpobiemMu y cdepi exoJorii, OXOpPOHH JOBKULLIA 1
30aJIaHCOBAHOI'O IMPpUPOJOKOPUCTYBAHHS, IO nepen6aqa€ 34aCTOCYBAHHSA OCHOBHHUX TCOpifI Ta
METO/IIB HAayK MPO TOBKULIS, AKI XapaKTEepU3yIOThCs KOMILJIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB.

3araabHi komnereHTHOCTI (3K):
3K03. 3naTHICTH 10 aganTarii Ta Jii B HOBii CHUTYaIIii.
3K08. 3naTHicTh MpoBeIeHHs JOCTIIKEHb Ha BIAMOBIIHOMY PiBHI.

®daxoBi (cneniaabHi) komnerenTHocTi (PK):
@®KO08. 3pmaTHiCTh OOTpYHTOBYBAaTH HEOOXIJHICTH Ta PO3POOIATH 3aXOIH, CIPSMOBaHI Ha
30epexeHHs JaHAmadTHO-010JI0TTYHOTO.
OK12. 3paTtHICTP A0 ONaHyBaHHS MIKHAPOJHOTO Ta BITYM3HSIHOTO JIOCBILY BUPIMICHHS



pErioOHaIbHUX Ta TPAHCKOPIOHHUX €KOJIOTTYHHUX MPOOIIEM.
IIporpamui pe3yabratu Hapuyanus (IIPH):
[TPHO4. BuxopHCTOBYBAaTH NPUHIMIIN YIPABIIHHA, Ha SKUX 0a3yeThCsl CHCTEMa EKOJIOT1YHOi

Oe3IeKH.

[TPHO9. bparu yuacth y po3poOImi Ta pearmi3amii NMpOEKTiB, HANpaBICHUX HA ONTHMAJbHE
YIIPaBJIiHHS Ta MMOBOJPKEHHS 3 BUPOOHUYNMU Ta MYyHIIUITAIbHIUMHU BiJXOJIAMH.
[TPH15. YMiTH TOSICHIOBaTH COIliajbHI, CKOHOMIYHI Ta IMOJITUYHI HACIIJKA BIIPOBAKEHHS
€KOJIOTIYHUX TPOEKTIB.

3. Program and structure of the course for:
- full-time (part-time) education

Hours
Full-time education Part-time education
Names of modules - =
and topics Including Including
weeks | total Le p Lab | Ind. Self- | total e | p | Lap | ind. Self-
study study
Module 1. Theoretical principles of environmental risks and their classifications
Topic 1.
Def]nltlon of 1 10 2 2 6
environmental
risks
Topic 2. Principles
of environmental 2 10 2 2 6
risks
Topic 3.
Cla§5|f|cat|ons of 3 10 2 2 6
environmental
risks
Total
for module 1 30 6 6 18
Module 2. Environmental risks, their types and interactions

Topic 4. Natural
disasters 4 10 2 2 6
Topic 5. Climate
change 5-6 14 4 4 6
Topic 6. Pollution 6-8 18 6 6 6
Topic 7.
Biodiversity loss 9-10 14 4 4 6
Topic 8. Human
activities 1121 14 4 4 6
Topic 9.
Interactions and 12-13 10 2 2 6
overall impacts
Topic 10:
Methodology for
quantifying 14-15 10 2 2 6
environmental
risks
Total
for module 2 90 24 | 24 42
Total for the 120 30 | 30 60

course




4. Topics of seminars

Ne Topic Hours
1 The course does not include seminars

2

5. Topics of the practicals

Ne | Topic | Hours

Module 1. Theoretical principles of environmental risks and their classifications

Definition of environmental risks: students will learn several definitions
of the environmental risk by solving a puzzle, reviewing relevant
literature and summarizing the outcome of that review in a poster

2

Principles of environmental risks: students will be asked to study
principles of the environmental risks by discussing the principles from
the provided literature and summarizing the outcome of that discussion
on a slide that students will present

Classifications of environmental risks: the classifications of the risks
will be provided to the students. This classification will be the basis for
module 2. Students will study that classification via brainstorming with
their partner and summarizing the outcome of that brainstorm on a slide.

Module 2. Environmental risks, their types and interactions

Natural disasters: students will form small groups and select one natural
disaster that will be studied in more depth. Assignments will be given to
identify the causes and effects of that selected disaster via a two-slide
presentation

Climate change: students in their groups (formed in Topic 4, see above)
will be asked to map the most recent climate change disasters that have
happened in the world over the past 5 years. For each group, a continent
will be assigned to study and identify which climate change events
happened (e.g., droughts, floods, heatwaves) and where in the continents
over the past 5 years. Each group will form their answers in the form of
two slides.

Pollution: students will continue working in their groups and on the
same continent. In this topic, the focus will be on air, water and soil
pollution of that continent. Students will study relevant literature and
identify the most pollution problems (e.g, either water, soil or air or
combinations of several). Students will summarize their outcomes in the
form of two slides.

Biodiversity loss: students will continue working in the same group and
on the same continents as was assigned in the previous topics. Here, an
assignment will be to identify which biodiversity species are most
vulnerable to their loss due to climate change impacts (based on their
outcome on Topic 5) and pollution (based on their outcome on Topic 6).
Results will be presented in two slides.

Human activities: Students continue working in the same group and on
the same continent. Here, they build on the outcomes from Topics 1-7
and analyse the most dominant human activities in their continent.
Students will be asked to link those human activities to the impacts of
pollution and climate change (e.g., how those activities contribute to
climate change? And to pollution?). Answers to those questions will be
summarized on two slides.




Interactions and overall impacts: students will be asked to reflect back
on the outcomes of their group work that they performed on Topics 4-8.
Students will revise their slides from the previous assignments. They
will identify the main environmental risk in their continent and form a
flowchart that can show the most relevant interactions between drivers
and impacts for the environmental risk. Thus, the flowchart should
include drivers of that risk (e.g., human activities from Topic 8), the
status of the environment (e.g., pollution levels from Topic 6), impacts
(e.g., biodiversity loss from Topic 7, natural disasters from Topic 4) and
responses to the environmental risk (new assignment).

Methodology for quantifying environmental risks: Here, students will
be given examples of simple methodologies to address the
10 | environmental risks including modeling and indicators. Students will 2
discuss those examples and draw lessons on the applicability of those
methodologies for their environmental risk (see Topic 9).

Total 30

6. Laboratory topics

Ne Topic Hours
1 The course does not include laboratory work
2

7. Examples of exam questions to test whether students achieved the learning
outcomes of the course

1. What is Environmental Risk Assessment?

A) Is the process of assessing potential risks posed by human activities and natural
processes to ecosystems, species, and habitats.

B) Is the process of understanding potential risks posed by human activities and natural
processes to ecosystems, species, and habitats.

C) Is the type of environmental assessment that allows to observation of risks.

2. The first step in this process of conducting an environmental risk assessment include:

A) Five key reasons

B) Four key reasons

C) Two key reasons

3. Which type of environmental risk includes dangerous chemicals that can contaminate
air, water, or soil, leading to serious health consequences when these pollutants are ingested or
inhaled?

A) Chemical hazards

B) Physical hazards

C) Biological hazards

D) Habitat destruction

4. Which type of environmental risk comprises biological agents like bacteria, viruses, and
fungi that can cause illness or disease when people contact them?

A) Chemical hazards

B) Physical hazards

C) Biological hazards

D) Habitat destruction

5. Which type of environmental risk has significant consequences for plants and animals
that rely on these environments for survival?

A) Chemical hazards



B) Physical hazards

C) Biological hazards

D) Habitat destruction

6. What are the main consequences of deforestation? (choose several answers)

A) Biodiversity loss is among the most pressing issues, as many species lose their natural
habitats, pushing them closer to extinction.

B) Destruction of forests contributes significantly to greenhouse gas emissions, further
exacerbating climate change

C) Stark more frequent extreme weather events, and disruptions to ecosystems and
agriculture.

7. What are the main consequences of Agricultural Practices and Soil Degradation?
(choose several answers)

A) Soil quality diminishes, impacting crop productivity and the overall health of
ecosystems

B) Excessive use of chemical fertilizers and pesticides leads to water pollution, causing
harmful effects on aquatic life and posing risks to human health.

C) Stark more frequent extreme weather events, and disruptions to ecosystems and
agriculture.

8. What are the main consequences of Climate Change? (choose several answers)

A) A warming planet.

B) Rising temperatures result in melting ice caps, leading to sea-level rise and threatening
coastal communities

C) Extreme weather events, such as hurricanes, droughts, and heat waves, become more
frequent and severe, causing widespread devastation

9. To combine types of environmental risk with their implications.

Types of environmental risk Implications
Earthquakes, floods, landslides, wildfires, hurricanes,
tsunamis
Global warming, rising sea levels, ocean acidification,
extreme weather events
Pollution Air pollution, water pollution, soil contamination
Biodiversity loss Habitat destruction, invasive species, overexploitation
Human activities 5 | Deforestation, mining, agriculture urbanization

10. What is a carbon footprint?

A) Carbon footprint is a concept used to quantify the impact of an activity, a person or a
country on climate change

B) Carbon footprint is a process that can unquantified the impact of an activity, a person,
or a country on climate change

C) Carbon footprint is a way that can understand the impact of the environment

A | Natural disasters 1

Climate change
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8. Methods

1. Differentiated instruction: provide books and articles on different environmental risks;
host small groups to provide discussion to students; offer one-on-one after-taught help to students
encountering challenges.

2. Lecture-based learning: explain information while students observe; lead a lesson by
presenting on, showing visuals of, and making examples of the environmental risks. Here are some
ways that teachers ensure the success of lecture-based learning: keep lessons brief and
understandable, allow time for questions at the end of the lesson, create instructional videos or
explanations of lectures and practicals, promote handwritten notes (hand-writing notes on paper
are a superb way to stay focused during lectures, it also helps students to recall information well
and strengthen their spelling and writing skills).



3. Group learning: segmenting students into groups is a great way to teach them skills in
collaboration; while in their teams, they can discuss subjects of environmental risks and learn
about the perspectives of others; it's important to encourage both class participation and listening
skills so that students can gain these abilities for the future; group work are exciting opportunities
for students.

4. Individual learning: this educational method allows students to work by itself and is an
excellent way to give students time to think through topics and develop thoughts and analyses; this
is especially helpful before hosting a class discussion so class members can have ideas for what to
say.

5. Game-based learning: this educational method is used to strengthen the knowledge and
skills of students via puzzles, crosswords, and interactive games using platforms such as
https://learningapps.org/myapps.php, https://padlet.com/dashboard?mobile page=AccountsMenu,
https://wordwall.net/myactivities, https://create.kahoot.it/my-library/kahoots/73d729bc-80f7-4284-b91d-
b02031330da4.

Combining and using all these five types of teaching methods in lectures and practicals can
benefit the educational process by teaching your students effectively, supporting well-
functioning lessons and practical activities, and finding the best ways to connect with your
students.

9. Forms of examination and knowledge testing

Types and forms of control are regulated by the Regulations on Examinations and Tests at
the  National University of Life and Environmental Sciences of Ukraine
https://nubip.edu.ua/sites/default/files/u284/polozh_ekzameni_zaliki_2020 dlya_saytu.pdf

1. Oral and written current knowledge control.

2. The form of independent work of the applicant is the study of special literature and the
implementation of individual tasks.

3. Examination.

Types of knowledge control of higher education students are current control, intermediate
and final certification. Current control is carried out during practical classes and is aimed at
checking the level of readiness of higher education students to perform specific work.

10. Distribution of points received by students

Student knowledge is assessed on a 100-point scale and converted to national grades according to
Table 1 "Regulations on Exams and Tests at NUBIP of Ukraine" (order on implementation of
26.04.2023, protocol No. 10).

Points Assessment
Exam Test
90-100 Excellent
74-89 Good Pass
60-73 Satisfactory
0-59 Unsatisfactory Fail
11. Literature supporting the course:
1. Exonoriuna 6e3neka: migpyunuk / B.M. lImanaiit, M.O. Knumenko, 10.C. I'omik,
AM. Ilpumena, B.C. baxapes, O.B. Xapnamosa. Xepcon : Onai-ITiroc, 2019. 366 c.
2. 3ale3neueHHs ekosoriuHoi 6e3neku: miapydHuk / M.B. Caparmina, B.A. AHIpoHOB,
C.P. Aprem’es, O.B. bpurana, O.B. Pubanosa. Xapkis : HYL[3V, 2019. 246 c.
3. Exonoriuna 6e3neka iHxeHepHOi aisutbHOCTI: miapyunuk / FO. B. Hocauoga, O. 1.

IBanenko, B. B. Bembep. Kuis : Konnop, 2020. 212 c.


https://learningapps.org/myapps.php
https://padlet.com/dashboard?mobile_page=AccountsMenu
https://wordwall.net/myactivities
https://create.kahoot.it/my-library/kahoots/73d729bc-80f7-4284-b91d-b02031330da4
https://create.kahoot.it/my-library/kahoots/73d729bc-80f7-4284-b91d-b02031330da4
https://nubip.edu.ua/sites/default/files/u284/polozh_ekzameni_zaliki_2020_dlya_saytu.pdf

4, Borininekuii, B. M., Xwknsik, C. B., [lanuyk, B. B., Miguk, C. B., I'pumyx, 1. A.,
& VYmxanos, B. O. (2020). Exonoriyni pu3uku: mnpupoja i Kpurepii. 3aCTymHHUK TOJIOBHOTO
penakropa: Haropuesa HA, 131. URL: http://ecoj.dea.kiev.ua/archives/2020/4/23.pdf

5. [Manama, H. B., & T'onwap, C. M. (2022). ExomnoriuHi pu3uku, MOB’si3aHi i3
CIITbCBKOTOCTIOIAPCHKOK  TISUTBHICTIO  JIIOAWHM. Arpoekosioriuamii  xypHan, (1), 68-80.
https://doi.org/10.33730/2077-4893.1.2022.255189

6. Rojas-Rueda, D., Morales-Zamora, E., Alsufyani, W. A., Herbst, C. H., AlBalawi,
S. M., Alsukait, R., & Alomran, M. (2021). Environmental risk factors and health: an umbrella
review of meta-analyses. International journal of environmental research and public health, 18(2),
704. https://doi.org/10.3390/ijerph18020704

7. Topping, C. J., Aldrich, A., & Berny, P. (2020). Overhaul environmental risk
assessment for pesticides. Science, 367(6476), 360-363. DOI: 10.1126/science.aay1144 / URL:
https://www.science.org/doi/full/10.1126/science.aayl144?casa_token=WUGR9z0kkoAAAAA
A%3A0AKRb7LW3jsmeoQulFyIMtSOU3ZznydT5S01Dn9WNy ITOdJJILIPDNS69iKsRFIKIQ
CaYE3tcckus

8. Paul, B. K. Environmental Hazards and Disasters: Contexts, Perspectives and
Management: book. John Wiley & Sons. 55 p. URL:
https://books.google.com.ua/books?hl=uk&Ir=&id=F7i4KeOUe3cC&o0i=fnd&pg=PT9&dq=type
+of+environmental+hazards&ots=nuJVHtRWdN&sig=4c0J6Z4Z0 K443WC8vR2aelNfWk&re
dir_esc=y#v=onepage&q=type%200f%20environmental%20hazards&f=false

9. BrmuB pocilickkoi arpecii Ha CTaH NPUPOJHUX pecypciB Ykpainu : moHorpadis / B. I1.
Crpokanp [Ta iH.]. KuiB : BumaBamuuit nenrp HYBill Vkpaiam, 2023. 222 c¢. URL:
https://dglib.nubip.edu.ua/handle/123456789/10632

10. Makapenko H.A., Crpokais B.I1., Bepexusk €.M. Ta inui (2022). Brutus pociiicbkoi
BOEHHOI arpecii Ha MPUPOJAHI pecypcH YKpaiHU: aHalli3 CUTYyallii, METOIO0JIOTis OLIIHIOBaHHS.
Hayxosi JIOTIOBI/IL HVYBill VYkpainu, (4 (98)). URL:
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/16137



http://ecoj.dea.kiev.ua/archives/2020/4/23.pdf
https://doi.org/10.33730/2077-4893.1.2022.255189
https://doi.org/10.3390/ijerph18020704
https://www.science.org/doi/full/10.1126/science.aay1144?casa_token=WUGR9z0kkoAAAAAA%3AgAKRb7Lw3jsmeoQulFylMtSOU3ZznydT5S01Dn9WNy_lT0dJJlLtPDNS69iKsRFIklIQCaYE3tcckus
https://www.science.org/doi/full/10.1126/science.aay1144?casa_token=WUGR9z0kkoAAAAAA%3AgAKRb7Lw3jsmeoQulFylMtSOU3ZznydT5S01Dn9WNy_lT0dJJlLtPDNS69iKsRFIklIQCaYE3tcckus
https://www.science.org/doi/full/10.1126/science.aay1144?casa_token=WUGR9z0kkoAAAAAA%3AgAKRb7Lw3jsmeoQulFylMtSOU3ZznydT5S01Dn9WNy_lT0dJJlLtPDNS69iKsRFIklIQCaYE3tcckus
https://books.google.com.ua/books?hl=uk&lr=&id=F7i4KeOUe3cC&oi=fnd&pg=PT9&dq=type+of+environmental+hazards&ots=nuJVHtRWdN&sig=4c0J6Z4Z0_K443WC8vR2aeINfWk&redir_esc=y#v=onepage&q=type%20of%20environmental%20hazards&f=false
https://books.google.com.ua/books?hl=uk&lr=&id=F7i4KeOUe3cC&oi=fnd&pg=PT9&dq=type+of+environmental+hazards&ots=nuJVHtRWdN&sig=4c0J6Z4Z0_K443WC8vR2aeINfWk&redir_esc=y#v=onepage&q=type%20of%20environmental%20hazards&f=false
https://books.google.com.ua/books?hl=uk&lr=&id=F7i4KeOUe3cC&oi=fnd&pg=PT9&dq=type+of+environmental+hazards&ots=nuJVHtRWdN&sig=4c0J6Z4Z0_K443WC8vR2aeINfWk&redir_esc=y#v=onepage&q=type%20of%20environmental%20hazards&f=false
https://dglib.nubip.edu.ua/handle/123456789/10632
http://journals.nubip.edu.ua/index.php/Dopovidi/article/view/16137

