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Learning PLO LO (Learning Outcomes)
Outcomes PLOI Al: Cooperate and have social sensitivity and concern for society and the environment
PLO2
PLO3 K3: Understand the theoretical concepts and applications of chemical structure, dynamics,
and energy, separation, analysis, synthesis and characterization (content knowledge) as the
basis for carrying out chemical education research
PLO4 GS: Able to apply logical, critical, systematic, and innovative thinking in the context of
developing or implementing science and technology that pays attention to and applies
PLOS humanities values in accordance with the research field of chemistry education
PLO6 SSI: Planning, managing, and evaluating chemistry learning in schools according to the
characteristics of the material (content knowledge) and the characteristics of students,
learning approaches, learning resources, learning media (pedagogical knowledge), as well as
relevant information and communication technology (technological knowledge) innovative
and adaptive.
SS3: Developing problem-solving plans in supporting educational programs for sustainable
development and increasing the relevance of chemistry education to society
CO (Course Outcomes)
CO-A | Students are able to show the value of honesty, independence and responsibility in
determining attitudes towards the environment
CO-K | Students are able to analyze various environmental problems and solve these problems
using their chemical concepts.
CO-GS | Students are able to collaborate with colleagues to make the right decisions related to solving
various problems in the environment.
CO-SS | Students are able to analyze various pollutants in the environment and propose appropriate
solutions to minimize and reduce the impact of these pollutants on the environment.
Course This course provides students with experience in analysing chemical concepts related to the interaction

Description

of chemicals with the biotic, abiotic, and social environment. Lecture materials focus on the sources,

reactions,

transportation, effects and condition of chemical species in the air, water, and soll

environment, as well as the influence of human activities on these processes. Lectures are carried out
with discussions, demonstrations, and assignments that provide students with experience in solving
environmental problems. The environmental problems are related to the local context issues.

Content

I. Sources of Environmental Pollution

2.
3.
4.

Athmospheric Pollution
Soil Pollution
Water Pollution




5. Toxic Substances
6. Environmental Chemistry for Sustainable Development
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Learning Media
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Team-Teaching | -
Language English
Prerequisite
Course
Learning Activities
. . Assessment Referen
Week Sub-CO Content Learning Experiences .
Technique ces
[ Students areableto | — Introduction — Discussion about course Observation of Ul - U5,
understand the scope | — Chemistry and learning plan students' activities Pl - P3
of c.hemlstry in the — Question-Answer regarding
environment. environment . :
the scope of chemistry in
environment
2 Students are able to Sources of Discussion and Question- Observation of Ul — U5,
analyze the sources environmental Answer regarding the sources students’ activities Pl - P3
of en\{ironmental pollution of environmental pollution, i.e. and assignment
pollution natural sources & human .
o Task I: Analysis the
activies sources of
environmental
pollution
3 —  Students are able | Green house gases | Discussion and Question- Observation of Ul — U5,
to explain gases (GHGs) and climate | Answer regarding the GHGs students’ activities Pl —P3
that are included | changes and quiz.
in GHGs




. . Assessment Referen
Week Sub-CO Content Learning Experiences .
Technique ces
— students are able and how its affected the global Quiz I: GHGs and
8
to explain the climate gloal climate changes
relationship
between the
greenhouse effect
and climate
change
4 Students are able to | Strastospheric Discussion and Question- Observation of Ul - U5,
analyze the depletion | ozone depletion Answer regarding the ozone students’ activities Pl —P3
of the ozone layer by depletion and quiz.
ODSs
Quiz IlI: ozone
depletion
5 Students are able to | Urban air pollution | Discussion and Question- Observation of Ul - U5,
analyze sources and Answer regarding the sources students’ activities Pl —P3
!(lnds of air pollutants and kinds of air pollutants in
in urban areas
urban areas
6 Students are able to | Acid depostition Discussion and Question- Observation of Ul - U5,
explain acid Answer regarding acid students’ activities Pl —P3
dep95|t|on a.ffected deposition affected by air and quiz.
by air pollution ollution
P Quiz III: Acid
deposition
7 Students are able to Soil pollution Discussion and Question- Observation of Ul - U5,
analyze sources and Answer regarding the sources students’ activities Pl - P3
kinds of soil and kinds of soil pollutants and assignment
pollutants
Task I1: Analysis the
sources of soil
pollution
8 Midterm exam Online exam through
BeSmart
9 Students are able to Hydrological cycle Discussion and Question- Observation of Ul - U5,
explain hydrological and availability of Answer regarding the students’ activities Pl —P3
cycle and how its drinking water hydrological cycle and how its and quiz.
affected the availabity -
L affected the availabity of .
of drinking water drinki Quiz IV:
rinking water Hydrological cycle
10 Students are able to Freshwater and Discussion and Question- Observation of Ul — U5,
analyze sources and marine water Answer regarding the sources students’ activities Pl —P3
kinds of.freshwater pollution and kinds of freshwater and and assignment
and marine water marine water pollutants
pollutants P Task I11: Analysis
the kinds of
freshwater and
marine water
pollutants
| Students are able to Ecotoxicological Discussion and Question- Observation of Ul - U5,
examine the chemistry students’ activities Pl - P3

distribution,
dynamics and fate of
pollutants, the

Answer regarding the
distribution, dynamics and fate
of pollutants

and assignment




Week Sub-CO Content Learning Experiences Assessr.nent Referen
Technique ces
biologic and toxic Task IV: Analysis
effects of man-made the distribution,
chemical pollutants dynamics and fate of
on ecotoxicological pollutants in
animal models and environment
plants.

12 Students are able to Environmental Discussion and Question- Observation of Ul - U5,
analyze the chemistry of heavy | Answer regarding the students’ activities Pl —P3
distribution, metals distribution, dynamics and fate
dynamics and fate of . .

) of heavy metals in environment
heavy metals in
environment

13 Students are able to | Organic Discussion and Question- Observation of Ul - U5,
analyze the xenobiotics Answer regarding distribution, students’ activities Pl —P3
distribution, dynamics and fate of organics
dynamics and fate of ; . Quiz V: Organic

. . pollutants in environment o
organics pollutants in xenobiotics
environment

14 Students are able to Enviromental Discussion and Question- Observation of Ul — U5,
analyze the critical loads Answer regarding the students’ activities Pl —P3
environment critical environment critical loads and assignment
loads regarding to
the pollutants Task V:

Social media
campaign:
Environmental
chemistry for
sustainable
development

15 Students are able to Waste treatment Discussion and Question- Observation of Ul — U5,
examine the students’ activities Pl - P3

treatment of the
waste before its
released to the
environment

Answer regarding treatment of
the waste before its released to
the environment

16 Final Exam Online exam through
BeSmart
ASSESSMENT

No. Assessment Component Weight

l. Student activities 15

2. Assignments (Task & Quiz) 45

3. Midterm exam 20

4. Final exam 20
Total 100%

Students' Mark =

(Activity X 15) + (assignment X 45) + (midterm exam x 20) + (final exam x 20)







