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A.​ SEMESTER LEARNING ACTIYITY PLAN 
 
A.1. COURSE IDENTITY 
 
Module Name Elemental Chemistry 
Module level Bachelor  
Abbreviation, if applicable - 
Sub-heading, if applicable - 
Course included in the 
module, if applicable 

- 

Semester/term 4th/Second Year 
Module coordinator(s) Prof. Dr. Achmad Lutfi, M.Pd. 
Lecturer(s) Prof. Dr. Achmad Lutfi, M.Pd. 

Dr. Kusumawati Dwiningsih, S.Pd. M.Pd. 
Amalia Putri Purnamasari, S.Si., M.Si. 
Dr. Muchlis, S.Pd., M.Pd. 

Language Indonesian 
Classification within the 
curriculum 

Compulsory Course 

Teaching  format/class 
hours per week during the 
semester: 

3 hours lecturers (50 min per hours) 

Workload: 1 CU for bachelor degree equals to 3 workhours per week or 
170 minutes (50’ face to face learning, 60’ structured 
learning, and 60’ independent learning). In one semester, 
courses are conducted in 14 weeks (excluding mid and 
end-term exam). Thus, 1 CU equals to 39.67 workhours per 
semester. One CU equals to 1.587 ECTS. 

Credit points: 3 CU (4,761 ECTS) 
Prerequisites course(s): - 
Targeted learning outcomes: 1.​ Develop logical, critical, systematic and creative 

thinking in carrying out specific work in the field of 
expertise and in accordance with the work competency 
standards in the relevant field. 

2.​ Able to demonstrate knowledge related to theoretical 
concepts of structure, dynamics and energy, as well as 
the basic principles of separation, analysis, synthesis 
and characterization of chemicals. 

3.​ Mastering the principles of K3 (Occupational Safety 
and Security), managing laboratories, and using 
equipment as well as how to operate chemical 
instruments. 

4.​ Mastering the basics of scientific methods, designing 
and implementing research, compiling scientific 
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reports and communicating them both orally and in 
writing by utilizing information and communication 
technology in the field of education. 

Content: 1.​ Introduction to elemental chemistry and periodic 
trends 

2.​ Abundance and distribution of elements in nature 
3.​ Properties and reactivity of main group elements 

(IA–VIIIA) 
4.​ Hydrogen: characteristics and applications 
5.​ Properties and uses of Groups IA and IIA elements 
6.​ Properties and uses of Groups IIIA–VIIA elements 
7.​ Noble gases: characteristics and utilization 
8.​ General characteristics and periodicity of transition 

metals 
9.​ Properties and applications of transition metal groups 

(3–12) 
10.​Industrial applications and field study on elemental 

chemistry 

Study / exam achievements: Students are considered to be competent and pass if at least 
get 55.  
Final score is calculated as follows: 20% participation + 30% 
assignment + 20% middle exam (UTS) & 30% final exam 
(UAS) 
Table index of graduation: 

●​ A   = 4 (85 ≤-≥ 100) 
●​ A-  = 3,75 (80 ≤-˂ 85) 
●​ B+ = 3,5 (75 ≤- ˂ 80) 
●​ B   = 3 (70 ≤-˂ 75) 
●​ B-  = 2,75 (65 ≤-˂75) 
●​ C+ = 2,5 (60 ≤-˂65) 
●​ C   = 2 (55 ≤-˂60) 
●​ D   = 1 (40 ≤-˂55) 
●​ E    = 0 (0 ≤-˂40) 

Media: Computer, LCD, White board 
Learning Methods Individuals assignment, group assignment, discussion, 

presentation, and practicum 
Literature: 1.​ Lee, J.D. 1991. Concise Inorganic Chemistry . Four 

Edition. London: Chapman & Hall. 
2.​ Madan, R.D. 1997. Modern Inorganic Chemistry . 

NewDelhi: S. Chand and Company LDT. 
3.​ Sugiarto, B. dkk. 1997. Kimia Anorganik . Surabaya: 

Unipress IKIP Surabaya. 
4.​ Perry, Dale L. 2011. Handbook of Inorganic Compounds, 
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Second Edition ( Hardcover) – May 2011. ISBN-13: 
000-1439814619 ISBN- 10: 14398146 

5.​ Jurnal ilmiah 
Note 1.​ Learning Outcomes of Study Program Graduates are 

abilities possessed by each Study Program graduate which 
is an internalization of attitude, mastery of knowledge and 
skills according to the level of study program obtained 
through the learning process. 

2.​ Learning Outcomes of Study Program Graduates assigned 
to courses are some of the learning outcomes of study 
program graduates used for the formation/development of 
a course consisting of aspects of attitude, general skills, 
specific skills and knowledge. 

3.​ Course Learning Outcomes are abilities that are 
specifically described from Study Program Graduate 
Learning Outcomes that are assigned to courses, and are 
specific to the study material or learning material for that 
course. 

4.​ Subject Learning Outcomes are abilities that are 
specifically described from Course Learning Outcomes 
that can be measured or observed and are the final abilities 
that are planned at each stage of learning, and are specific 
to the course learning material. 

5.​ Indicators for assessing abilities in the process and student 
learning outcomes are specific and measurable statements 
that identify the abilities or performance of student 
learning outcomes accompanied by evidence. 

6.​ Assessment criteria are benchmarks that are used as a 
measure or benchmark of learning achievement in 
assessment based on predetermined indicators. Assessment 
criteria are guidelines for assessors so that assessments are 
consistent and unbiased. Criteria can be either quantitative 
or qualitative. 

 
A.2. COURSE TOPIC ​  
Study of the abundance, properties, methods of obtaining, benefits, and methods of identifying 
elements and their compounds from the main and transition groups (first, second, and third series 
block d). Learning is carried out through discussions, presentations, practicums, and project 
assignments, so that students are able to think critically and creatively, understand theoretical 
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concepts, apply K3 principles and the use of laboratory instruments, and convey ideas orally and 
in writing using information technology. 
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A.3. COURSE PROGRAM 
 

 

UNIVERSITAS NEGERI SURABAYA 
FACULTY OF MATHEMATICS AND NATURAL SCIENCE  

UNDERGRADUATE PROGRAMME OF CHEMISTRY EDUCATION 

 Document 
Code 

SEMESTER LEARNING ACTIYITY PLAN 
COURSE Code Course Group Credit Unit Semester Date 
Elemental Chemistry 8420403325  T= 3  P= 0 4 August, 18 

2025 
AUTHORIZATION 
CHEMISTRY EDUCATION 

Compiler Coordinator Head of Study Program 
Dr. Kusumawati Dwiningsih, 
S.Pd. M.Pd 

Prof. Dr. Achmad Lutfi, M.Pd. Prof. Dr. Utiya Azizah, 
M.Pd 

Learning Outcomes  Program Learning Outcomes (PLO)  
PLO3 
(GS-2) 

Develop logical, critical, systematic and creative thinking in carrying out specific work in the field of expertise 
and in accordance with the work competency standards in the relevant field. 

PLO6 
(KN-1) 

Able to demonstrate knowledge related to theoretical concepts of structure, dynamics and energy, as well as the 
basic principles of separation, analysis, synthesis and characterization of chemicals. 

PLO8 
(KN-3) 

Mastering the principles of K3 (Occupational Safety and Security), managing laboratories, and using equipment 
as well as how to operate chemical instruments. 

PLO11 
(SS-2) 

Mastering the basics of scientific methods, designing and implementing research, compiling scientific reports 
and communicating them both orally and in writing by utilizing information and communication technology in 
the field of education. 

Course Learning Outcomes (CLO)  
CLO1 Students are able to analyze the abundance, properties, benefits, and periodic trends of main and transition 

group elements logically, critically, systematically, and creatively through discussions, case studies, and class 
presentations with coherent arguments and supported by relevant scientific sources. 
PLO-3 

CLO2 Students are able to analyze theoretical concepts regarding atomic structure, reaction dynamics, bond energy, 
as well as basic principles of analysis, synthesis, and characterization of main and transition group elements 
based on literature and results of practical observations with a minimum accuracy of 75% according to the 
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assessment criteria. 
PLO-6 

CLO3 Students are able to apply K3 principles, operate laboratory equipment, and carry out practical work on the 
identification and utilization of elements and compounds appropriately during practical activities by 
consistently complying with safety procedures and without fatal errors. 
PLO-8 

CLO4 Students are able to design and carry out mini research, compile scientific reports, and communicate the results 
of studies and practical work orally and in writing by utilizing information technology through project 
assignments and final presentations with a minimum quality of the "Good" category according to the 
assessment rubric. 
PLO-11 

CLO5 Analyze the application of the concept of elemental chemistry in industrial processes through field visits and 
compile systematic reports on observation results. 
PLO-11 

Brief Description of 
the Course 

Study of the abundance, properties, methods of obtaining, benefits, and methods of identifying elements and their compounds 
from the main and transition groups (first, second, and third series block d). Learning is carried out through discussions, 
presentations, practicums, and project assignments, so that students are able to think critically and creatively, understand 
theoretical concepts, apply K3 principles and the use of laboratory instruments, and convey ideas orally and in writing using 
information technology. 

Study Materials: 
Learning Materials 

1.​ Introduction to elemental chemistry and periodic trends 
2.​ Abundance and distribution of elements in nature 
3.​ Properties and reactivity of main group elements (IA–VIIIA) 
4.​ Hydrogen: characteristics and applications 
5.​ Properties and uses of Groups IA and IIA elements 
6.​ Properties and uses of Groups IIIA–VIIA elements 
7.​ Noble gases: characteristics and utilization 
8.​ General characteristics and periodicity of transition metals 
9.​ Properties and applications of transition metal groups (3–12) 
10.​Industrial applications and field study on elemental chemistry 

Reference Main:  
1.​ Lee, J.D. 1991. Concise Inorganic Chemistry . Four Edition. London: Chapman & Hall. 
2.​ Madan, R.D. 1997. Modern Inorganic Chemistry . NewDelhi: S. Chand and Company LDT. 
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3.​ Sugiarto, B. dkk. 1997. Kimia Anorganik . Surabaya: Unipress IKIP Surabaya. 
4.​ Perry, Dale L. 2011. Handbook of Inorganic Compounds, Second Edition ( Hardcover) – May 2011. ISBN-13: 

000-1439814619 ISBN- 10: 14398146 
5.​ Jurnal ilmiah 
Additional:  
 

Lecturer Prof. Dr. Achmad Lutfi, M.Pd. 
Dr. Kusumawati Dwiningsih, S.Pd. M.Pd. 
Amalia Putri Purnamasari, S.Si., M.Si. 
Dr. Muchlis, S.Pd., M.Pd. 

Prerequisite 
courses 

 

Meetin
g 

The final ability of each 
activity 

Assessment 
Learning Forms, 

Learning Methods, 
Student Assignment Reference 

Rating 
Weight 

(%) Indicator Criteria & 
Form 

Offline Online 

(1) (2) (3) (4) (5) (6) (7) (8) 
1 Analyze the scope of 

elemental chemistry and 
its relationship to the 
periodic properties, 
abundance, and 
utilization of elements, 
and specifically examine 
the properties and uses of 
the element Hydrogen. 

1.​ Students are able 
to analyze the 
relationship 
between the scope 
of the study of 
elemental 
chemistry and the 
concept of 
periodic 
properties using 
periodic table 
data, with a 
minimum 

Assessmen
t criteria: 
Academic 
ethics and 
attitudes 
(polite, 
respecting 
opinions, 
following 
class rules) 
 

Assessment 
form : 
Participatory 
Activities 

Interactive 
lectures, class 
discussions 
3 X 50 

e-learning Learning 
materials: 
Introduction to 
Elemental 
Chemistry 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 

5 

9 
 



accuracy of 75% 
2.​ Students are 
3.​ able to analyze the 

relationship 
between the 
periodic 
properties of 
elements and their 
abundance levels 
in nature and 
explain their uses 
in everyday life 
and industry 
logically. 

4.​ Students are able 
to describe and 
study the special 
properties and 
uses of the 
element Hydrogen 
based on literature 
or practical results 
with systematic 
arguments. 

Chapman & 
Hall. 

2   Analyze the physical and 
chemical properties, 
abundance, and methods 
of obtaining group IA 
and IIA elements based 
on periodic trends and 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of 
group IA–IIA 

Assessment 
criteria: 
Academic 
Ethics & 
Attitude – 
polite, 
respecting 

Discussion, Q&A 
and presentation 
3 X 50 

discussion forum Learning 
materials: 
Properties, 
Abundance, 
and How to 
Obtain Group 

5 
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their applications in life 
and industry. 

elements based on 
periodic data and 
literature with a 
minimum 
accuracy of 75%. 

2.​ Students are 
able to analyze 
the relationship 
between the 
periodic 
properties of 
group IA–IIA 
elements and their 
abundance levels 
in nature in a 
logical and 
systematic 
manner. 

3.​ Students are able 
to analyze how to 
obtain group 
IA–IIA elements 
from natural 
materials through 
literature reviews 
or simple case 
studies by stating 
the appropriate 
method. 

other people's 
opinions, 
disciplined in 
following 
class rules. 
 

Assessment 
form : 
Participatory 
Activities 

IA–IIA 
Elements 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 
Chapman & 
Hall. 
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3 Analyze the physical and 
chemical properties, 
abundance, and methods 
of obtaining group IA 
and IIA elements based 
on periodic trends and 
their applications in life 
and industry. 

4.​ Students are able 
to analyze the 
physical and 
chemical 
properties of 
group IA–IIA 
elements based on 
periodic data and 
literature with a 
minimum 
accuracy of 75%. 

5.​ Students are 
able to analyze 
the relationship 
between the 
periodic 
properties of 
group IA–IIA 
elements and their 
abundance levels 
in nature in a 
logical and 
systematic 
manner. 

Students are able to 
analyze how to obtain 
group IA–IIA 
elements from natural 
materials through 
literature reviews or 
simple case studies by 

Assessment 
criteria: 
Academic 
Ethics & 
Attitude – 
polite, 
respecting 
other people's 
opinions, 
disciplined in 
following 
class rules. 
 

Assessment 
form : 
Participatory 
Activities 

Discussion, Q&A 
and presentation 
3 X 50 

discussion forum Learning 
materials: 
Properties, 
Abundance, 
and How to 
Obtain Group 
IA–IIA 
Elements 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 

1.​ Four 
Edition. 
London: 
Chapman & 
Hall. 

5 
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stating the appropriate 
method. 

4 Analyze the properties, 
abundance, and uses of 
group VA–VIIA 
elements based on 
periodic trends and their 
applications in life and 
industry. 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of 
group VA–VIIA 
elements based 
on periodic trends 
(ionization 
energy, 
electronegativity, 
atomic radius, 
oxidation 
number). 

2.​ Students are able 
to connect the 
properties of 
group VA–VIIA 
elements with 
their abundance 
and important 
compounds in 
daily life and 
industry. 

3.​ Students are able 
to evaluate the 
utilization and 
environmental 

Assessment 
criteria: 
Accuracy of 
Property 
Analysis – 
able to 
describe the 
physical and 
chemical 
properties of 
elements class 
VA–VIIA 
according to 
periodic data. 
 

▪​ Assessm
ent form : 
Participatory 
Activities 

Class 
discussion, 
article analysis 
3 X 50 

LMS Learning 
materials: 
Characteristics 
and Utilization 
of Group VA– 
VIIA Elements 
Bibliography: 

1.​ Madan, R.D. 
1997. 
Modern 
Inorganic 
Chemistry . 
New Delhi: 
S. Chand 
and 
Company 
LDT. 

5 
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impact of the use 
of the main 
compounds of 
groups VA–VIIA 
through literature 
studies or simple 
cases. 

5  Evaluate the physical and 
chemical properties, 
abundance, and uses of 
noble gases (group 
VIIIA) by connecting 
their periodic 
characteristics and 
applications in life and 
industry. 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of 
noble gases (He, 
Ne, Ar, Kr, Xe, 
Rn) based on 
periodic data and 
literature with a 
minimum 
accuracy of 75%. 

2.​ Students are able 
to evaluate the 
relationship 
between the 
unique properties 
of noble gases 
(inertial, low 
boiling point, 
monatomic) and 
their uses in 
industry, health, 
and technology. 

Assessment 
criteria: 
Relevance of 
utilization 
evaluation 
(advantages, 
limitations, 
impacts) to 
real 
applications. 
 

Assessment 
form : 
Participatory 
Activities 

Interactive 
lectures and 
discussions 3 X 
50 

online quiz Learning 
materials: 
Properties and 
Uses of Group 
VIIIA 
Elements 
(Noble Gases) 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 
Chapman & 
Hall. 

5 
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3.​ Students are able 
to assess the 
advantages and 
limitations of 
using noble gases 
in certain 
applications (e.g. 
He for 
refrigerants, Ne 
for lamps, Xe for 
anesthesia) 
logically and 
systematically. 

6 Analyze the important 
concepts of main group 
elements based on 
periodic properties, 
abundance, and their 
uses in life and industry. 

1.​ Students are able 
to apply the 
concept of 
periodic 
properties to 
group main group 
elements 
according to 
group and period 
with a minimum 
accuracy of 75%. 

2.​ Students are able 
to analyze the 
relationship 
between the 
physical and 
chemical 
properties of main 

Assessment 
criteria: 
The ability 
to 
systematical
ly compare 
trait trends 
across major 
groups. 
 

Assessment 
form : Test 

Written test 150 
menit 

CBT 0 Learning 
materials: 
Concept, 
Properties, 
Abundance, 
and Utilization 
of Main Group 
Elements (IA– 
VIIIA) 
Bibliography: 
Perry, Dale L. 
2011. 
Handbook of 
Inorganic 
Compounds, 
Second Edition 

8 
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group elements 
and their periodic 
trends logically 
and 
systematically. 

3.​ Students are able 
to analyze the 
relationship 
between the 
periodic 
properties of 
elements and their 
abundance levels 
in nature. 

4.​ Students are able 
to evaluate the 
use of main group 
elements in daily 
life and industry 
based on their 
properties. 

5.​ Students are able 
to compare the 
characteristics 
between the main 
groups (IA– 
VIIIA) and 
conclude the 
differences in 
trends in 
properties and 

( Hardcover) – 
May 18, 2011. 
ISBN-13: 000- 
1439814619 
ISBN-10: 
14398146 
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their uses. 
7 Analyze the general 

characteristics of 
transition elements 
including variations in 
oxidation numbers, 
complex formation, 
catalytic properties, and 
the tendency for colored 
ions. 

1.​ Students are able 
to analyze 
variations in the 
oxidation 
numbers of 
transition 
elements based on 
the electron 
configuration and 
stability of the 
compounds 
formed. 

2.​ Students are able 
to analyze the 
formation of 
complexes and 
their relationship 
to the catalytic 
properties of 
transition 
elements through 
industrial or 
laboratory case 
examples. 

3.​ Students are able 
to analyze the 
tendency of 
colored ions in 
complex 
compounds of 

Assessment 
criteria: 
Academic 
Attitude – 
discipline, 
respect for 
opinions, and 
ethics in 
discussions/pr
esentations. 
 

Assessment 
form : 
Participatory 
Activities 

Interactive 
lectures and 
discussions 150 
menit 

LMS Learning 
materials: 
General 
Characteristics 
of Transition 
Elements: 
Oxidation 
Numbers, 
Complexes, 
Catalytic 
Properties, and 
Ion Colors 
Bibliography: 
Madan, R.D. 
1997. Modern 
Inorganic 
Chemistry . New 
Delhi: S. Chand 
and Company 
LDT. 

5 
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transition 
elements by 
connecting ligand 
field theory and 
experimental 
data. 

8 Analyzing the properties, 
abundance, and 
utilization of transition 
elements of groups 3, 4, 
and 5 (Sc, Ti, V, Nb, Ta) 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of the 
elements Sc, Ti, 
V, Nb, and Ta 
based on their 
electron 
configuration, 
oxidation 
number, and 
periodic trends. 

2.​ Students are able 
to connect the 
properties of 
elements in 
groups 3, 4, and 
5 with the 
abundance of 
minerals in 
nature through 
relevant 
literature. 

3.​ Students are able 

Assessment 
criteria: 
Academic 
Ethics & 
Attitude – 
being polite, 
respecting 
others' 
opinions, and 
following 
class rules. 
 
Assessment 
form : 
Participatory 
Activities 

Case studies, 
group discussions 
3x50‘ 

 Learning 
materials: 
Transition 
Elements of 
Groups 3, 4, 
and 5 (Sc, Ti, 
V, Nb, Ta): 
Properties, 
Abundance, 
and Uses 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 
Chapman & 
Hall. 

5 
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to evaluate the 
strategic use of 
Sc, Ti, V, Nb, and 
Ta elements in 
the industrial 
sector 
(aerospace, 
catalysts, 
superconductors, 
electronics) with 
logical 
arguments. 

9  Applying the principles 
of K3 in conducting 
experiments to analyze 
the physical and 
chemical properties of 
the element Hydrogen 
and its reactivity with 
various substances. 

1.​ Students are able 
to use tools, 
materials, and 
procedures 
according to work 
safety principles 
during practicals. 

2.​ Students are able 
to carry out the 
steps of the 
hydrogen 
experiment 
systematically, 
carefully, and 
according to 
instructions. 

3.​ Students are able 
to analyze the 
results of 

Assessment 
criteria: 
Completeness 
and accuracy 
of 
experimental 
data analysis 
and 
conformity 
with theory. 
 

Assessment 
form : Practical 
Assessment 

Offline practicum 
3x50‘ 

online discussion Learning 
materials: 
Lab: Properties 
and Reactions 
of Hydrogen 
Bibliography: 
Sugiarto, B. 
dkk. 1997. 
Kimia 
Anorganik . 
Surabaya: 
Unipress IKIP 
Surabaya. 

7 
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hydrogen 
reactions with 
various 
substances 
logically and 
support them with 
observational 
data. 

10 Analyze the results of 
ligand field experiments 
to explain the 
relationship between 
ligand types and color 
differences in transition 
metal ion complexes 
based on ligand field 
theory. 

1.​ Students are able 
to carry out 
ligand field 
experiments 
according to 
practical 
procedures and 
K3 principles. 

2.​ Students are able 
to analyze 
experimental 
data (color of 
transition metal 
ion complexes 
with various 
ligands). 

3.​ Students are able 
to connect the 
results of the 
experiment with 
ligand field 
theory to explain 
the observed 

Assessment 
criteria: 
The 
accuracy of 
the analysis 
of the 
relationship 
between 
ligand types, 
complex 
color 
differences, 
and the 
concept of 
ligand field 
theory. 
 

Assessment 
form : Practical 
Assessment 

Practicum, 
discussion of 
results 
3x50‘ 

LMS Learning 
materials: 
Metal 
extraction, 
physical and 
chemical 
properties of 
elements and 
compounds of 
scandium and 
titanium. 
Bibliography: 
Madan, R.D. 
1997. Modern 
Inorganic 
Chemistry . 
New Delhi: S. 
Chand and 
Company 
LDT. 

 
Learning 

7 
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color differences. materials: 
Ligand Field 
Lab and 
Transition Ion 
Complex Color 
Bibliography: 
Madan, R.D. 
1997. Modern 
Inorganic 
Chemistry . New 
Delhi: S. Chand 
and Company 
LDT. 
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Analyze the results of 
transition metal reactions 
to identify changes in 
oxidation numbers and 
their relationship to the 
stability of compounds 
and the typical properties 
of transition metals. 

1.​ Students are able 
to carry out 
transition metal 
reaction 
experiments 
according to 
practical 
procedures and 
K3 principles. 

2.​ Students are able 
to analyze 
experimental 
data to identify 
changes in the 
oxidation 
number of 
transition metals. 

3.​ Students are able 

Assessment 
criteria: 
The 
accuracy of 
the analysis 
of changes 
in 
oxidation 
numbers 
and their 
relationship 
to the 
stability of 
compounds. 
 

▪​ Assessm
ent form : 
Practical 
Assessment 

Practicum 3x50‘ LMS Learning 
materials: 
Transition 
Metal 
Reactions and 
Oxidation 
Number 
Changes Lab 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 
Chapman & 
Hall. 

7 
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to connect the 
results of 
experiments with 
the concept of 
compound 
stability and the 
typical properties 
of transition 
metals. 

12 Analyze the physical, 
chemical, abundance, 
and utilization properties 
of transition elements of 
group 6 (Chromium/Cr, 
Molybdenum/Mo, 
Tungsten/W) and group 
7 (Manganese/Mn, 
Technetium/Tc, 
Rhenium/Re) based on 
periodic trends and their 
applications in industry. 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of the 
elements Cr, Mo, 
W, Mn, Tc, and 
Re based on 
periodic trends 
and electron 
configurations. 

2.​ Students are 
able to relate the 
properties of 
group 6 and 7 
elements to their 
abundance and 
mineral origin in 
nature using 
literature data 

3.​ Students are able 

Assessmen
t criteria: 
Academic 
Attitude – 
showing 
politeness, 
respecting 
opinions, 
working 
together in 
groups, and 
being 
disciplined in 
following 
class rules. 
 

Assessment 
form : 
Participatory 
Activities 

Discussion, 
literature review 
3x50‘ 

 Learning 
materials: 
Transition 
Elements of 
Groups 6 and 
7: Properties, 
Abundance, 
and Uses 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 
Four Edition. 
London: 
Chapman & 
Hall. 

5 
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to evaluate the 
strategic use of 
group 6 and 7 
elements (e.g. 
stainless steel, 
industrial 
catalysts, 
superalloys, 
radioisotopes) 
with logical and 
critical 
arguments. 

13 Analyze the physical 
and chemical 
properties, abundance, 
and utilization of 
transition elements in 
groups 8– 12 (Fe, Co, 
Ni, Cu, 
Zn) based on periodic 
trends and their 
applications in life and 
industry. 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of the 
elements Fe, Co, 
Ni, Cu, and Zn 
based on electron 
configuration and 
periodic trends. 

2.​ Students are able 
to connect 
properties with 
the abundance 
and mineral 
origin of the 
elements Fe, Co, 
Ni, Cu, and Zn in 
nature through 

Assessment 
criteria: 
Academic 
Attitude – 
demonstrates 
academic 
ethics: polite, 
disciplined, 
and respects 
the opinions 
of others in 
discussions/pr
esentations. 
 

▪​ Assessm
ent form : 
Participatory 
Activities 

Discussion, 
presentation 
3x50‘ 

Forum 
discussions in 

LMS 

Learning 
materials: 
Group 8–12 
Transition 
Elements: Fe, 
Co, Ni, Cu, Zn 
Bibliography: 
Madan, R.D. 
1997. Modern 
Inorganic 
Chemistry . New 
Delhi: S. Chand 
and Company 
LDT. 

5 
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literature studies. 
3.​ Students are able 

to evaluate the 
strategic use of 
the elements Fe, 
Co, Ni, Cu, and 
Zn in the 
industrial sector 
(steel, 
superalloys, metal 
plating, electrical 
conductors, 
galvanization) 
logically and 
critically. 

14 
 

Analyze the properties, 
abundance, and uses of 
transition elements in 
groups 6–12 based on 
periodic trends and their 
applications in life and 
industry. 

1.​ Students are able 
to analyze the 
physical and 
chemical 
properties of 
transition 
elements in 
groups 6–12 
based on electron 
configuration and 
periodic trends 

2.​ Students are 
able to connect 
the properties of 
transition 

Assessment 
criteria: 
Comparative 
Ability – the 
ability to 
systematicall
y 
distinguish 
trends in 
properties 
and uses 
between 
groups 
(6–12). 
 

Assessment 
form : Test 

Written test 3x50‘ CBT Learning 
materials: 
Transition 
Elements 
Groups 6–12: 
Properties, 
Abundance, 
and Uses 
Bibliography: 
Lee, J.D. 
1991. Concise 
Inorganic 
Chemistry . 

1.​ Four 
Edition. 

8 
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elements in 
groups 6–12 with 
their abundance 
and the minerals 
they come from 
in nature. 

3.​ Students are able 
to evaluate the 
strategic use of 
transition 
elements of 
groups 6–12 in 
the industrial 
sector (steel, 
metal alloys, 
catalysts, 
electronics, 
energy). 

4.​ Students are able 
to compare trends 
in properties and 
uses between 
groups (6–12) 
systematically 
and critically. 

5.​ Students are able 
to present 
scientific 
arguments in a 
coherent, logical, 
and literature- 

London: 
Chapman & 
Hall. 
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based manner in 
discussions or 
presentations 
related to the 
properties and 
uses of transition 
elements in 
groups 6–12. 

15 Analyze the application 
of the concept of 
elemental chemistry in 
industrial processes 
through systematic and 
responsible field 
observation activities. 

1.​ Students are able 
to identify the 
application of 
chemical element 
concepts that are 
relevant to 
industrial 
processes during 
the visit. 

2.​ Students are able 
to analyze the 
results of field 
observations and 
relate them to 
lecture material 
logically and 
systematically 

3.​ Students are able 
to compile 
industrial visit 
reports with a 
responsible, 

Assessment 
criteria: 
Report 
Preparation & 
Academic 
Attitude – 
students' 
ability to 
prepare visit 
reports 
systematically 
by 
demonstrating 
good 
discipline, 
responsibility, 
and academic 
ethics. 
 

Assessment 
form : 
Participatory 
Activities, 
Portfolio 
Assessment 

Field/Industrial 
visits 
3x50‘ 

reflective 
discussion 

Learning 
materials: 
Industrial Visit: 
Application of 
Elemental 
Chemistry 
Concepts in the 
Industrial 
World 
Bibliography: 
Perry, Dale L. 
2011. 
Handbook of 
Inorganic 
Compounds, 
Second Edition 
( Hardcover) – 
May 18, 2011. 
ISBN-13: 000- 
1439814619 

1.​ ISBN-10: 
14398146 

9 
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disciplined 
attitude and 
respect for 
academic ethics. 

 Presenting the results of 
industrial visit analysis 
orally and in writing 
systematically, logically, 
and upholding academic 
ethics. 

1.​ Students are able 
to compile reports 
on the results of 
industrial visits in 
a coherent, 
systematic and 
scientific manner. 

2.​ Students are able 
to present the 
results of the 
analysis orally 
(presentation) 
using clear, 
logical language, 
supported by 
observation data. 

3.​ Students are able 
to demonstrate 
academic ethics in 
presentations 
(discipline, 
teamwork, respect 
for the audience, 
politeness). 

Assessment 
criteria: 
Academic 
attitude in 
presentation 
(discipline, 
polite, respect 
for opinions). 
 
Assessment 
form : 
Participatory 
Activities, 
Project Result 
Assessment / 
Product 
Assessment, 
Portfolio 
Assessment 

Presentations 
and reports 
3x50‘ 

LMS Learning 
materials: 
Industrial Visit 
Report & 
Presentation 
Bibliography: 
Perry, Dale L. 
2011. 
Handbook of 
Inorganic 
Compounds, 
Second Edition 
( Hardcover) – 
May 18, 2011. 
ISBN-13: 000- 
1439814619 
ISBN-10: 
14398146 

9 
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A.4. MAPPING OF LEARNING OUTCOMES – COURSE OUTCOMES 
​  
A.4.1. The Expected Program Learning Outcomes (PLO) of Undergraduate Program of  
            Education Chemistry (UPCE) 

Competency 
SSC-ASIIN 

Aspect PLO DESCRIPTION 

Social 
competences 

Attitudes 1 
(AT-1) 

PLO 1 Demonstrates religious, national, and cultural 
values, as well as academic ethics, in carrying out 
their duties 

 Attitudes 2 
(AT-2) 

PLO 2 Demonstrates a resilient, collaborative, adaptive, 
innovative, inclusive, lifelong learning, and 
entrepreneurial character 

 General Skills 
1 (GS-1) 

PLO 3 Develops logical, critical, systematic, and creative 
thinking in carrying out specific work in the field 
of expertise and in accordance with the work 
competency standards in the relevant field. 

 General Skills 
2 (GS-2) 

PLO 4 Develops self-sustainably and collaborates. 

 General Skills 
3 (GS-3) 

PLO 5 Makes decisions based on data/information to 
complete tasks that are their responsibility and 
evaluate the performance carried out both 
individually and in groups, and have an 
environmentally conscious edu-ecopreneurship 
spirit. 

Specialist 
competences 

Knowledge 1 
(KN-1) 

PLO 6 Demonstrates knowledge related to theoretical 
concepts of structure, dynamics, and energy, as 
well as the basic principles of separation, 
analysis, synthesis, and characterization of 
chemicals 

 Knowledge 2 
(KN-2) 

PLO 7 Demonstrates pedagogical knowledge of 
chemistry and applies it in designing, 
implementing, and evaluating learning. 

 Knowledge 3 
(KN-3) 

PLO 8 Masters laboratory management based on the 
principles of Occupational Safety and Security 
(K3), managing the laboratory and using its 
equipment, and how to operate chemical 
instruments 

 Knowledge 4 
(KN-4) 

PLO 9 Design, implement, evaluate learning, and 
develop chemistry learning media by utilizing 
Information and Communication Technology. 

 Special Skills 1 
(SS-1) 

PLO 
10 

Develops or implements science, technology, and 
art that pay attention to and apply humanities 
values that are appropriate to the field of 
chemistry education in solving problems. 

 Special Skills 2 
(SS-2) 

PLO 
11 

Masters the basics of scientific methods, 
designing and implementing research, compiling 
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Competency 
SSC-ASIIN 

Aspect PLO DESCRIPTION 

scientific reports, and communicating them both 
orally and in writing by utilizing information and 
communication technology in the field of 
education 

 
A4.2. The Program Education Objectives (PEOs) of Elemental Chemistry.  
PEO 1. Mastering in the concepts of chemistry, chemistry learning, laboratory 

management, scientific methods, and ICT, and is able to apply them to problem 
solving in their work. 

PEO 2. A high-level thinking ability to communicate ideas verbally and in writing, ability 
to take the right initiatives and decisions, and lead working groups in relevant 
fields. 

PEO-3 Ability to collaborate, be honest, and be responsible for work in the field of 
expertise and entrepreneurship in the field of education that is environmentally 
friendly (green-edupreneurship). 

PEO-4 Capability to continue to develop and lifelong learning to continue education, both 
formal and informal 

PEO-5 Ability to develop and apply chemical competencies along with advances in 
science and technology, and humanities values 

 
A4.3. Mapping of Program Learning Outcomes (PLO) – Program Education Objectives 
(PEOs) 

 PLO 3 
(GS-1) 

PLO 6 
(KN-1) 

PLO 8 
(KN-3) 

PLO-11 
(SS-2) 

PEO 1  √ √ √ 
PEO 2 √   √ 
PEO 3 √    
PEO 4 √   √ 
PEO 5  √ √  

 
 
B.​ COURSE ASSESSMENT 
B.1. Assessment Rubric 
Cognitive Criteria 

1.​ The ability to explain the properties and trends of elements accurately. 
2.​ The ability to provide argumentation based on periodic theory and elemental behavior. 
3.​ The ability to present systematic explanations of elemental groups and their chemical 

characteristics. 
4.​ The ability to analyze and solve problems related to the reactions, applications, and 

periodic trends of elements comprehensively. 
 

B.2. Assessment System 
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Final Assessment Course  
Participation​ ​ ​ ​ : 20% 
Assignment​ ​ ​  ​ : 30% 
Midterm examination ​​ ​ : 20% 
Final examination ​ ​ ​ : 30% 
 
Distribution of the weight of the ability of the test item 
​  PLO 3 

(GS-1) 
PLO 6 
(KN-1) 

PLO 8 
(KN-3) 

PLO-11 
(SS-2) 

Total 

Practicum 20% 30% 30% 20% 100% 
Group/Individuals 
Assignment 20% 30% 20% 30% 100% 

Midterm examination 30% 20% 20% 30% 100% 
Final examination 30% 30% 20% 20% 100% 

 
Success Criteria of Program Learning Outcomes (PLO) 
Excellence ≥ 80 
Good ≥ 70 
Satisfy ≥ 50 
Failed < 0 

Final index for undergraduate program defined as follow: 
Final Index Range 

A 4 (85 ≤-≥ 100) 
A- 3,75 (80 ≤-˂ 85) 
B+ 3,5 (75 ≤- ˂ 80) 
B 3 (70 ≤-˂ 75) 
B- 2,75 (65 ≤-˂75) 
C+ 2,5 (60 ≤-˂65) 
C 2 (55 ≤-˂60) 
D 1 (40 ≤-˂55) 
E 0 (0 ≤-˂40) 

 
 
C.​ COURSE DEVELOPMENT 
C.1. Academic Year 2022/2023 odd semester 
Parameter ∑ of person Percentage  
Number or students taking this subject  77 100% 
Number of students who pass at first attempt (>C+) 77 100% 
Number of students who must take remedial  0 0% 
Number of failed students after remedial (D & E) 0 0% 

 
C.2. Problems Analysis 
In the 2022/2023 academic year, all students (100%) passed the Elemental Chemistry course on 
their first attempt. However, several challenges were observed, such as students’ varying levels 
of understanding of periodic trends and elemental properties, and limited engagement during 
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group tasks. These issues indicate the need to enhance learning strategies to support deeper 
conceptual understanding. 
C.3. Solutive Strategy  
To improve learning outcomes in the next academic years, the following strategies are proposed: 

1.​ Redesigning course materials to be more visual, interactive, and easier to understand. 
2.​ Providing online pre-class resources to support students’ readiness for new topics. 
3.​ Strengthening analytical skills through varied learning models and structured group 

activities. 
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D.​ APPENDIX 
D.1. DOCUMENT OF COURSE ACTIVITY 
D.1.1. Lecture’s journal and student’s attendance form siakadu.uneca.ac.id 

 

 

 

 

​
 

 

33 
 



 

 

 

 

 

 

 

 

 

 

34 
 



 

 

 

 

 

 

35 
 



D.1.2. Sample of statement of examination official report   

(Scan Berita Acara Ujian Kimia Unsur) 
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D.2. SAMPLE OF STUDENT WORK 

D.2.1. Sample of Test Paper 
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D.2.2. Sample of Student’s Work 
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D.3. RECAPITULATION OF ASSESSMENT 
D.3.1. Validate Test Item 
The end-of-semester evaluation questions consist of eight items in the form of essay questions 
analyzed content through experts in the appropriate field of Chemistry Education analyzed.  
Essay questions are validated with expert judgment in the course team members. The analysis 
was conducted by taking into account several aspects, namely the suitability of the questions 
with the course outcome, language, content and construct. 

D.3.2 Evaluation Results of Elemental Chemistry 
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D.3.3 Percentage of PLO achievements of Elemental Chemistry at Academic Year 
2022/2023 
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