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CURRICULUM OF THE PHYSICS STUDY PROGRAM, THE FACULTY
OF MATHEMATICS AND NATURAL SCIENCES

1. STUDY PROGRAM IDENTITY

Study Program Physics

Education Level Bachelor Program (S1)

Department Physics

Faculty Faculty Of Mathematics and Natural Sciences
University Universitas Gadjah Mada

Establishment Number

22/DIKTI/Kep/1985

Date of Establishment

May 1%, 1985

Month & Year Started

September 1%, 1956 as a Physics major or May 1%, 1985
as a Physics study program

Final Accreditation Rating (Score).

A

Decree Number BAN-PT

1226/SK/BAN-PT/Akred/S/1V/2019

Address

Department of Physics, FMIPA UGM, North Sekip,
Bulaksumur BLS 21, Yogyakarta 55281

Phone number

(0274) 545 185

Fax Number

(0274) 545 185

Homepage URL

http//fisika.fmipa.ugm.ac.id/

2. VISION, MISSION, OBJECTIVES, STRATEGY AND UNIVERSITY VALUE

The vision of the BP-Phys is that by 2037 it will become an undergraduate Physics study
program that excels nationally and is well known internationally in the fields of education and
teaching for the glory and welfare of Indonesian people and mankind in general. This vision was
later revealed to be the mission of the study program as follows:

1. Organizing education and teaching programs in Physics based on a quality
management system that meets national and international standards which
produce graduates with a bachelor's degree (S1) in Physics who are competent,
active in community development efforts, creating prosperity and improving
community civilization, and able to continue to education level higher (S2 and S3).
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2. Organizing education and teaching of Physics that is oriented to the development
of superior science and technology that is beneficial to human civilization.

3. Organizing integrated physics education and teaching in various community
service activities to help achieve the nation's welfare.

The vision and mission of the undergraduate physics study program (S1) is in line with the
vision and mission of FMIPA and the Physics Department, which is then carried out with the
educational objectives of the physics undergraduate study program (PEO, Program Educational
Obijectives) as follows:

PEO-1 Produce Bachelors (S1) in the field of Physics who believe and fear God
Almighty, have high integrity and personality, are open and responsive to changes,
scientific advances and problems faced by society, especially those related to their fields
of expertise, and international quality.

PEO-2 To produce undergraduates (S1) in Physics who have superior abilities to be
able to study at an advanced level (S2 and S3) at national and international levels.

PEO-3 To produce knowledgeable and skilled personnel for centers of excellence in
education, research and community service based on physics and its applications which
are known and recognized at the national and international levels.

PEO-4 To produce graduates who are competent, qualified, with national and
international insight, and able to work together, to encourage the growth of community
welfare and the advancement of world civilization.

3. PROGRAM LEARNING OUTCOMES (PLOS)

To be able to form the expected graduate profile, it is necessary to have Learning
Outcomes (PLO) based on general and specific descriptions of level 6 educational qualifications
in the Indonesian National Qualifications Framework (IQF). In general, each level of qualification
at the IQF includes the process of building the character and personality of Indonesian people,
namely:

1. Fear God Almighty.

Have good morals, ethics, and personality in completing their duties.

3. To act as citizens who are proud and love their homeland and support world
peace.

4. Able to work together and have high social sensitivity and concern for society and
the environment.

5. Appreciate the diversity of cultures, views, beliefs, and religions as well as the
original opinions/findings of others.

6. Uphold law enforcement and have the spirit to put the interests of the nation and
the wider community first.

n

Meanwhile, specifically, the level 6 qualification level at the IQF includes the following
graduate abilities:
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1. Able to take advantage of science and technology in their field of expertise, and
able to adapt to situations faced in solving problems.

2. Mastering the theoretical concepts of certain fields of knowledge in general and the
theoretical concepts of specific sections in that field of knowledge in depth, and
able to formulate procedural problem solving.

3. Able to make strategic decisions based on analysis of information and data, and
provide guidance in choosing various alternative solutions.

4. Responsible for their own work and can be given responsibility for the achievement
of the organization's work.

The description of the qualification level of the IQF level 6 above was later revealed to be
more specific for Bachelor Program in Physics (BP-Phys) graduates by the Physical Society of
Indonesia (PSI), as follows:

1. Ability in the field of work:
a). Able to formulate physical symptoms and problems through analysis based on
observations and experiments. (IQF 6.1)
b). Able to produce mathematical or physical models following the hypothesis or
forecast of the impact of the phenomenon that is the subject of discussion. (IQF
6.2)
c). Able to analyze various alternative solutions to physical problems and conclude
them for making the right decisions. (IQF 6.3)
d). Able to predict the potential application of physical behavior in technology. (IQF
6.4)
e). Able to disseminate the study results of problems and physical behavior from
simple symptoms in reports or working papers according to standard scientific
rules. (IQF 6.5)
2. Mastery of knowledge:
a). Mastering the theoretical concepts and basic principles of classical and quantum
physics. (IQF 6.6)
b). Mastering the principles and applications of mathematical physics, computational
physics, and instrumentation. (IQF 6.7)
¢). Mastering knowledge of physics-based technology and its application. (IQF 6.8)

With this profile outline, physics graduates can work in all sectors of work, especially those
involving the abilities mentioned above. As for some general descriptions of fields that are
usually entered by physics graduates, can be seen in the Graduate Profession table.

From the description of the profile of graduates of the previous BP-Phys, graduates of the
BP-Phys have very wide opportunities in various fields which can be seen in Table 3.1.

Table 3.1. Professions of Graduates of the BP-Phys

Profession Description

Educators in physics and related sciences,

Educator ;
such as lecturers, teachers, instructors,
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trainers, etc.

Researchers in physics and related fields, both
in government institutions, as well as in
Researcher industry, such as researchers in corporate
R&D, data scientists, business and financial
analysts, etc.

Become a consultant both related to the
application of physics or other fields related to
adaptive skills acquired during the learning
process in physics.

Consultant

Leader at various managerial levels in various
Community Leader fields, both in government institutions, private,
and social institutions.

Entrepreneurs whether in fields related to

Entrepreneur physics or not.

With the description of the qualification level of the IQF level 6 and its derivatives for the
Physics Bachelor level by PSI above, the Program Learning Outcomes (PLO) of the BP-Phys
are derived in 5 aspects and can be seen in Table 3.2 below.

Table 3.2. Description of Programme Learning Outcomes (PLOs) based on the
IQF standards at Department of Physics — UGM Yogyakarta

PLO Description

Have faith and fear of God Almighty, apply good morals, ethics, initiative,

PLO-1 and responsibility in completing their duties.

Able to explain theoretical concepts and principles of classical and
PLO-2 modern physics, and be able to apply the basic concepts of physics and
related mathematical methods in finding a solution to a physical problem.

Able to communicate the results of research on problems and physical
PLO-3 behavior both in writing and verbally, as well as being able to lead and
collaborate at various levels of roles in a team.

Able to design and carry out experiments/theoretical reviews, able to
PLO-4 identify a physical problem based on the results of observations and
experiments, and able to operate related technology.

Able to analyze various existing alternative solutions to physical
PLO-5 problems and conclude them for making the right decisions, both in
familiar and new problems.

Bloom's Taxonomy, which is a categorization of expert levels for educational purposes, is
used to determine the level of proficiency or expertise of each aspect of the PLO of the Physics
Undergraduate Study Program. There are three categories of expert levels in Bloom's
Taxonomy in determining educational goals, namely taxonomy based on:
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1. Knowledge-based goals / Cognitive,

- Knowledge (PLO-2)

- Long life learning (PLO-5)
2. Skill-based goals / Psychomotor,

- General skills (PLO-3)

- Special skills (PLO-4)

3. Affective goals,
- Attitude (PLO-1)

Based on the Indonesian National Qualifications Framework (IQF) for the Undergraduate
level (level 6), the keywords that graduates of the undergraduate program must possess are
being able to apply, study, make designs, utilize science and technology, and solve problems.
Referring to these general
Undergraduate Study Program with the expert level of each category in Bloom's Taxonomy can
be seen in Table 3.3.

keywords, the relationship of each PLO of the Physics

Table 3.3. Bloom's Taxonomy Expert Level

Knowledge/Cognitive

Skills/Psychomotor

Attitude/Affective

P1 | Remember: S1 | Perception A1l | Receiving: Showing a
Remembering or (perception/awareness): willingness to
recognizing ideas, Using sensory signals to participate in an activity
procedures, and theories guide action, from or a willingness to hear.
that have been studied. sensory stimulation and

selection to translating
these signals.

P2 | Understand: Understand, | S2 | Readiness (set): A2 | Responding: Willing to
explain, and interpret an Readiness to take action participate actively, pay
instruction or problem in in carrying out tasks or attention, and react to a
each language. achieving goals. This phenomenon or

readiness includes activity. It is also
mental, physical, and characterized by a
emotional readiness, and voluntary willingness to
all three will determine the respond or satisfaction.
response to different
situations, also referred to
as a mindset.

P3 | Apply: Apply concepts, S3 | Integrated response A3 | Internalizing values

abstractions, and
methods to concrete
situations. Able to apply
learned concepts to new
situations.

(guided response):
Knowing the steps
needed to complete a
task or achieve a goal.
This stage is the initial
phase in learning complex
skills, which include
imitation, trial, and error.
Proficiency is achieved

(valuing): Internalizing
values, goals,
phenomena, or
activities, which can be
characterized by an
open attitude in
appreciating a value.
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through practicing the
required procedures.

P4 | Analysis (analyze): Be S4 | Mechanism/basic A4 | Organization
able to isolate the proficiency: This stage is (organization):
constituent parts of a an intermediate phase in Organizing values and
complex concept and mastering complex skills. dividing them into
understand the Learned responses have priorities by comparing
relationships between become habitual and are different values and
the parts and how they performed with sufficient resolving contradictions
relate to one another. confidence and between these values
Able to distinguish proficiency. to form a consistent
hypotheses and facts, internal value system.
also which variables are
relevant and which are
not.

P5 | Evaluation: Able to S5 | Expert (complex overt A5 | Characterization
assess ideas, methods, response/expert): Able to (characterization by a
or materials using data perform a task or achieve value or value
or a criterion based on a goal, including complex): Having a
observation or competently performing value system that
rationalization. complex procedures. controls behavior so

Proficiency at this level is that this behavior is

characterized by the pervasive, consistent,

ability to carry out and predictable.

procedures without Alternatively, in other

hesitation and words, the value

automatically. system has become a
character.

P6 | Creation (create): Being | S6 | Adaptation: Skills
able to create or arrange mastered very well as
a structure or pattern described at the S5 level,
from various elements to and can modify
produce something new. procedures as needed in

dealing with new
situations.
S7 | Original creation

(origination): Create new
procedures that suit a
particular situation or
problem. The resulting
creativity is based on
proficient skills in carrying
out previously learned
procedures.
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Table 3.4. Relation of Programme Learning Outcomes (PLO) of the Physics
Undergraduate Study Program with Bloom's Taxonomy

Aspect Expertist Level PLO
Cognitive P2-P4 PLO-2, PLO-5
Psychomotor S4-S6 PLO-3, PLO-4
Affective A3-A5 PLO-1

For each CPL category, whether cognitive, psychomotor, or affective, expert levels can
be used in every lesson, whether through lectures or practicum/laboratory work, to the final
project. Determining the extent of PLO achievement in each course can be considered by
categorizing the year of study or whether a course is at an introductory level or has reached a
higher expert level. Of course, in the Final Assignment, it is hoped that the expert level aimed at

is the maximum level.

Tabel 3.5. PLO Curriculum 2021 Relation and Competencies of Graduates of the
Physics Undergraduate Study Program

PLO-1.1

Have a personality that is faithful, pious, and has a noble character.

PLO-1.2

Have empathy, respect, and appreciation for fellow human beings.

1. Attitude

PLO-1.3

Have a supportive attitude towards the balance of the environment
and the natural surroundings.

PLO-2.1

Understanding and knowing the concepts underlying Classical
Physics, which includes understanding various aspects of
mechanics, various aspects of multi-particle systems, and various
aspects of fundamental interactions (Gravity and Electromagnetics).

PLO-2.2

Understand and know the concepts underlying Modern Physics,
which include the theory of relativity and the concepts of quantum
physics.

2. Knowledge

PLO-2.3

Understand and know the concepts of Classical Physics and Modern
Physics at various levels of systems, starting from elementary
particle systems, and complex material systems to the macroscopic
systems of the universe.

PLO-2.4

Understand and know various basic experiments and some
advanced experiments in Physics.
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Understand and know the various branches of mathematics needed
PLO-2.5 | to master various branches of Physics, including the use of
numerical methods and programming.
pLO-2.6 | Ynderstand and know some of the latest concepts of Modern
‘ Physics and Physics applications in the latest technological fields.
Can present, communicate, and provide arguments on a
v PLO-3.1 concept/idea related to the field of Physics in Indonesian and
= English.
n
<
b} PLO-3.2 Can work independently or cooperate in a work team/research team.
c
[¢]
o
» Can supervise and direct a practicum/experiment in the field of
PLO-3.3 )
Physics.
PLO-4.1 Skilled in making observations of natural phenomena.
%) Skilled in conducting physics experiments at basic and advanced
= PLO-4.2 . : .
) levels along with their analysis.
8
@ Skilled in using mathematics to describe various physical
o PLO-4.3
n phenomena.
<
PLO-4.4 Skilled in the use of Information and Communication Technology.
PLO-5.1 Skilled at identifying a Physics problem expressed in Physics
o ' concepts.
c
=
§ PLO-5.2 Skilled in making conjectures/hypotheses on a physics problem.
2
- Skilled in planning and designing experiments in the field of physics
= PLO-5.3 : i
S and concluding the results of these experiments.
-
o Skilled in formulating the application of physics to solve natural
PLO-5.4 | problems and problems in human life both qualitatively and
quantitatively.

4. LIST OF COURSES

The development of conceptual aspects can be carried out if the fields related to the
theoretical concepts of physics and their supporting tools are mastered. Mastery of the
theoretical concepts of physics includes mastery of the concepts and principles of the main
branches of physics, namely classical mechanics, quantum mechanics, electromagnetics,
statistical physics, atomic and molecular physics, nuclear and particle physics, incompressible
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matter physics, image physics, gravity and cosmology, and philosophy. Knowledge. Mastery of
theoretical physics concepts can be achieved if the tools that support the mastery of theoretical
physics concepts are also developed. These supporting tools are tools for obtaining information,
measuring, modeling, and analyzing phenomena taught theoretically, computationally,
experimentally, and observation (observation). These tools are the principles and applications of
mathematical methods, measurement methods (instrumentation), and computational methods.
Another tool that needs to be developed is mastering processing and analyzing data from
observations and experiments. Efforts to master the fields of physics and its supporting tools are
described in compulsory courses in the Physics Undergraduate Study Program, Department of
Physics. (Source IQF Standard Curriculum Physics and Physics education).

In addition to fields related to the main branches of physics, the fields of study in the
Physics Study Program at the Physics Department are areas of expertise based on the main
branches of physics. This field of expertise seeks to understand natural phenomena from the
point of view of specific skills. These areas of expertise are:

1. Field of theoretical physics and mathematics with fields of study: cosmology, particle
physics, and mathematical formulas for natural phenomena.

2. Computational fields with study areas: complex systems, emergent quantum material
spectroscopy, DFT computations, particle interactions in the matter, and computational
physics for education and teaching.

3. Spectroscopy and acoustics with fields of study: photoacoustics for medicine,
thermoacoustics, and acoustic energy harvesting.

4. Image and medical physics with study areas: Radiography and Computed Tomography
(CT) Scans with gamma rays and X-Ray (ionizing radiation), Optical Coherence
Tomography (OCT) with lasers (non-ionizing radiation), and magnetic interactions with
organs or body tissues.

5. Field of functional materials with areas of study: development of biomaterial systems,
development of multifunctional materials based on nanoscience and technology and
their applications (sensors, supercapacitors, magnetic nanoparticles, nanofibers,
photocatalysts, etc.), computational material design (CMD) for novel-functional
predictions materials.

6. Field of instrumentation with fields of study: metrology and calibration, sensor systems,
data acquisition, and artificial intelligence systems.

4.1 List of Compulsory Courses

Credits o
SETEs Code Course ey [— Prerequisites
UNU 100X | Religion 2 3.2 None
MMM 1101 | Calculus | 3 4.8 None
MKK 1101 | Fundamental of 3 | 48 |None
1 Chemistry |
MIl 1201 Programming 3 4.8 None
MFF 1011 | General Physics | 3 4.8 | None
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Measurement Technique

MFF 1061 | . . 2 3.2 None
in Physics
MKK 1111 | Basic Chemistry 1 | 1.6 |None
Experiment |
MFF 1020 | Mathematical Physics | 3 4.8 | None
MEE 1013 Labo!ratory for General 1 16 | None
Physics |
Credits total 21 33.6
MFF 1012 | General Physics |l 3 4.8 | None
UNU 1010 | Pancasila 2 3.2 | None
MFF 1024 | Numerical Method 2 3.2 | None
MFF 1850 | Electronics 3 4.8 None
Laboratory for General
MFF 1014 | Physics ||y 1 1.6 | None
General Physics |
MFF 1401 | Mechanics | 2 3.2 (MFF1011), Calculus |
(MMM1101)
General Physics |
2 (MFF1011), Calculus |
MFF 1053 | Thermodynamics 3 4.8 | (MMM1101),
Mathematical Physics I
(MFF1021)
General Physics Il
MFF 1405 | Waves 2 3.2 (MFFlOZl*)y
General Physics |
_ _ MFF1011),
MFF 1021 | Mathematical Physics I 3 4.8 (I\/Iathematiz:al Physics |
(MFF1020)
Credits total 21 33.6
General Physics Il
. MFF1012),
MFF 2415 | Electromagnetics | 2 3.2 ﬁ/lathemati)cal Physics |
(MFF1020)
Numerical Method
MFF 2027 | Computational Physics 2 3.2 (MFF1024), Calculus |
(MMM1101)
MFF 2851 | Electronics Practicum**) 1 1.6 | Electronics (MFF1850%)
Numerical Method Numerical Method
3 MFF 2028 Practicum**) ! 1.6 (MFF1024)
MFF 2034 | Quantum Physics | 3 4.8 | Mechanics | (MFF1401)
Calculus | (MMM1101),
Mathematical Physics |
MFF 2024 | Mathematical Physics Il 3 4.8 | (MFF1020),
Mathematical Physics I
(MFF1021)
MFF 2402 | Mechanics |l 2 3.2 Mechanics | (MFF1401)
MFF 2031 | Relaivity Theory 2 3.2 | Mechanics | (MFF1401)
MFF 2051 | Statistical Physics 3 4.8 Thermodynamics

(MFF1053), Quantum
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Physics | (MFF2034%)

Laboratory for General

1 *k
MFF 2062 | Lab Assignments**) 1 1.6 Physics Il (MFE1014)
Credits total 20 32
General Physics Il
(MFF1012), Quantum
MEE 2310 Atom_|c and Molecular 3 48 Phy3|_c$ | (MFF2034),
Physics Relativity Theory
(MFF2031%), Statistical
Physics (MFF2051)
Mathematical Physics I
MFF 2410 | Electromagnetics Il 2 3.2 (MFF1021), ,
Electromagentics |
(MFF2415)
Modern of Physics Laboratory for General
MFF 2033 Practicum**) 1 1.6 Physics Il (MFF1014)
. Quantum Physics |
MFF 2035 | Quantum Physics Il 3 4.8 (MEF2034)
4 . . Quantum Physics |
MFF 2601 | Solid State Physics | 2 3.2 (MFF2034)
Quantum Physics |
(MFF2034), Atomic and
Nuclear and Particle Molecular Physics
MFF 2205 Phvsics | 2 3.2 | (MFF2310), Relativity
y Theory (MFF2031%),
Statistical Physics
(MFF2051)
Atomic and Molecular Atomic and Molecular
MFF 2313 Physics Experiments 1 1.6 Physics (MFF2310)
UNU 3000 | Citizenship 2 3.2 None
Research Methodology
MFF 2060 | and Scientific 3 4.8 | Minimum 50 Credits
Communication**)
Credits total 19 30.4
MFF 3015 | Philosophy of Physics 2 3.2 | None
Waves (MFF1405),
MFF 3411 | Modern of Optics 2 3.2 | Quantum Physics |
(MFF2034)
Nuclear and Particle Nuclear and Particle
MFF 3206 Physics Il 2 3.2 Physics (MFF2205)
. . Solid State Physics |
5 MFF 3608 | Solid of Physics Il 2 3.2 (MFE2601)
Nuclear Physics Nuclear and Particle
MFF 3204 Laboratory**) 1 1.6 Physics (MFF2205)
Solid State Physics Solid State Physics |
MFF 3602 Laboratory**) 1 1.6 (MFF2601)
UNU 4500 | Sommunity Service 3 | 4.8 | Follow university rules
Program**)
Credits total 13 20.8

6
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7 MFF 4011

Final Project A**)

3.2

Research Methodology
and Scientific
Communication**)
(MFF2060), Minimum
100 Credits

Credits total

3.2

8 MFF 4013

Final Project B**)

6.4

Research Methodology
and Scientific
Communication**)
(MFF2060), Final
Project A (MFF4011%),
Minimum 100 Credits

Credits total

6.4

Sign description:

The * sign in the prerequisites states that the course can be taken together with the

required courses.

The ** sign in the course name indicates that the course is offered in two semesters, odd

and even.

UNU 100X Religion course, the letter X follows the following rules:
UNU 1000 = Religion of Islam
UNU 1001 = Catholic Religion
UNU 1002 = Christianity

UNU 1003 = Hindu Religion

UNU 1004 = Buddhism

UNU 1005 = Confucianism

4.2 List of Elective Courses

Credits .
Semester Code Courses SKS | ECTS Prerequisites
MFG 1101 | Introduction to 2 | 32 |None
Geophysics
Metrology and Measurement Technique
MFF 2061 Calibration of Physics 3 48 in Physics (MFF 1061)
MFF 2071 | Instrumentation 2 | 3.2 | Electronics (MFF 1850)
System
MFF 2853 Sensor System 2 3.2 | Electronics (MFF 1850)
MFF 2873 Image of Physics 2 3.2 | None
o MFF 2953 Celestial Mechanics 2 3.2 | Mechanics | (MFF 1401)
a Mathematics
© MFF 2029 Theoretical of Physics | 2 3.2 | None
Numerical Method (MFF
Physics of Complex 1024), Atomic and
MFF 3053 and Nonlinear Systems 2 32 Molecular Physics (MFF
2310)
Nuclear and Particle Atomic and Molecular
MFF 3291 . 2 3.2 | Detection Method (MFF
Detection Method 2322)
MFF 3423 Introduction to Laser of 2 3.2 | Electromagnetics | (MFF
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Physics 2415), Quantum Physics |
(MFF 2034), Atomic and
Molecular Physics (MFF
2310)
General Physics | (MFF
MFF 3701 Medical of Physics 3.2 | 1011), General Physics Il
(MFF 1012)
Electromagnetics | (MFF
MFF 3843 Microwave 3.2 | 2415), Mathematical
Physics Il (MFF 2024)I
MFF 3871 Tomography of Physics 3.2 | None
MFF 3891 | Environmental of 32 | None
Physics
MFF 4033 | Quantum Mechanics 3.2 %@[‘)‘“m Physics | (MFF
MFF 4611 | Liquid Crystal of 3.2 | None
Physics and Polymers
MFF 4gg3 | Introduction to 32 | None
Econophysics
Introduction to Nuclear and Particle
MFF 4043 Astrophysics and 4.8 Physics | (MEF 2205)
Cosmology
Internship 3.2 | None
MEE 1064 Grap_hlcal Methods in 32 | None
Physics
Simulation and
MFF 1528 Visualization in of 3.2 | None
Physics
MFF 2070 | Microcontroller and 3.2 | Electronics (MFF 1850)
Interfacing
Atomic and Molecular Atomic and Molecular
MFF 2322 Detection Method 3.2 Physics (MFF 2310)
MFF 3002 Science and Religion 3.2 | None
Capita Selecta Computational Physics
MFF 3024 Computational Physics 32 (MFF 2027)
zZ Mathematics
Y MFF 3030 | Theoretical of Physics 3.2 | None
w Il
Introduction to Particle Nuclear and Particle
MFF 3114 of Physics 3.2 Physics Il (MFF 3206)
. Nuclear and Particle
MFF 3284 Reactor of Physics 3.2 Physics | (MFE 2205)
L : Nuclear and Particle
MFF 3288 Radiation Protection 3.2 Physics | (MEF 2205)
MFF 3436 Modern Acoustics 3.2 None
Introduction to Atomic and Molecular
MFF 3680 Nanoscience 32 Physics (MFF 2310)
Capita Selecta in Solid State Physics |
MFF 3810 Material Physics 3.2 (MFF 2601)
MFF 3812 Materials Analysis 4.8 | Solid State Physics |
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Method (MFF 2601), Quantum
Physics | (MFF 2034)
Computational Material Computational P_hysics
MFF 3820 of Physics 4.8 | (MFF 2027), Solid State
Physics | (MFF 2601)
Thermodynamics (MFF
MFF 3872 Biophysics 3.2 | 1053), Waves (MFF
1405)
MEF 3876 | Radiographic of 32 | None
Physics
Thermodynamics (MFF
MFF 3882 Energy 3.2 | 1053), Waves (MFF
1405)
Science and
MFF 3892 Technology 3.2 | None
Entrepreneurship
Advanced Quantum Quantum Physics | (MFF
MFF 4034 Mechanics 32 2034)
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5. SEMESTER LEARNING ACTIVITY PLANS (SLAP)

1. UNU 100X - Religion

Module Name

Religion

Code

UNU 100X

Semester(s) in which the module is
taught

ODD semester

Module designation

Preparation stage

Person responsible for the module

Drs. Sunarta, MS.

Lecturer

Drs. Sunarta, MS.

Language

Indonesian

Relation to curriculum

Compulsory Courses for undergraduate program in
Bachelor of Physics

Teaching methods

SCL (Student Centered Learning): Project-based
learning (Team-based Project)/Case-based
learning/PBL/other SCL methods

Workload

1. Lectures : 2 x50 = 100 minutes per week.

2. Exercises and Assighments : 2 x 60 = 120
minutes per week.

3. Private Learning : 2 x 60 = 120 minutes per
week.

Credits points

2 SKS ~ 3.2 ECTS

Requirements according to the
examination regulations

Registered in this course
Minimum 75% attendance in this course

Required and recommended
prerequisites for joining the
module

None

Module objectives/intended
learning outcomes PLO

PLO 1 - Attitude. Have faith and fear of God Almighty,
and apply good morals, ethics, initiative, and
responsibility in completing their duties.

Course outcomes (CO)

CO 1: Students can manifest a good attitude (noble
character) in studying the truth, including glorifying and
glorifying the scientific council that teaches the Word of
God and the words of the Prophet SAW as a source of
truth. Students justify and believe in the Word of Allah
SWT and the words of the Prophet SAW, which will be
proven in their attitudes & actions as well as in
preaching to others.

CO 2 : Students realize & can explain the purpose of
their lives in this world, and as servants of Allah, they
can carry out their obligations. In contrast, as the
Ummabh of the Prophet, SAW students can assume

15 | Module Handbook - Bachelor of Physics




their responsibilities as preachers. Students can
explain & distinguish between the purpose of life and
the necessities of life.

CO 3: Students can realize that life in this world is
temporary & very short compared to the very long
journey of life after death. However, this short life
greatly determines their success, happiness, and safety
from this world to the hereafter, which is eternal. That
way, students can make the right decisions about what
to live in this world.

CO 4 : Students believe in & use "Religion" as a
fundamental cause to fulfill their life's needs and, solve
their life problems in this world and fortify the dangers
that may come in their lives without eliminating external
causes, even trying to fulfill maximally the external
causes that are understood by those who deserve it,
man.

CO 5 : Students can explain that Islam is a mercy for
Muslims and the whole world. Students understand
how to realize Islam, that is, Rohmatan Lil ‘Alamin.

CO 6 : Students realize that an essential part of a
human being is his heart and believe that to shape
personality, character & character as well as mental &
morals, he must work on his heart. If the heart is good,
it will produce good deeds (what is seen, heard, spoken
about, thought about, decided on, and what is done is
all good). Students can manage the heart (soul) to
produce true faith and noble qualities.

CO 7 : Students can identify who a believer is, and
students can believe that people who are successful &
safe in driving digital-based science and technology
advancements (numbers 0 and 1) are people who have
digital-based IMTAQ, namely people whose lives
believe in Laa ilaha illallah, which means there is no
God (0) other than Allah (1).

CO 8: Students can recognize ways to improve
themselves, their families, and communities in villages,
cities & countries, as well as the ummah throughout
nature, which comes from the Creator of humans, who
is All-knowledgeable and All-Wise, whose truth is
guaranteed by the Truest Essence (Haq), namely Allah
SWT.

CO 9 : Students are aware of & able to explain the
concept that Hijroh & Nushroh is the basis for
everything to progress and develop. This is the method
Allah gave to the Prophet SAW to educate his Ummah
to carry out the mission of religion so that it spreads to
all human beings throughout nature and overcomes
chaos & corruption, including erosion of faith, moral
decadence, and extremities on earth. To achieve this,
Hijroh & Nushroh activities must be carried out to
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propagate religion.

CO 10 : Students can distinguish between da'wah
activities and ta'lim activities. Today, most are confused
about understanding that da'wah requires much
knowledge or must be 'alim," a requirement for people
who teach / study/teaching.

CO 11 : Students understand and practice that to know
Allah requires ma'rifatullah effort, which is not enough
with the effort of knowledge about Allah / knowing
Allah's names in Asmaul Husna but must go through
the mujahadah process in da'wah.

CO 12 : Students realize and believe that the victory of
the Muslim ummabh is only if there is the help of Allah
(nushrotullah). Students can identify when Muslims win
when Muslims lose.

Media employed

Offline (LCD, PPT Slide, Whiteboard, Laptop) and
Online (Zoom Meeting, Google Meet, Google
Classroom)

Reading list

Main References :

1. Al-Qur'an and its commentary, free author, free
publisher.

2. “Perjalanan Hidup Rasul yang Agung MUHAMMAD
SAW” oleh Syaikh Shafiyur- Rahman al-Mubarokfury,
Penerbit Darus Haq, 1427H / 2006M, Jakarta.

3. “Kembali kepada Al-Qur'an dan Sunnah” oleh K.H.
Munawar Kholil, Penerbit PT Bulang Bintang, 1984M,
Jakarta.

4. “Terjemah Riyadhus-Shalihin” oleh Drs. Muslich
Shabir, penerbit CV Thoha Putra, 1981, semarang.
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Content

1. The manners or order must be fulfilled to
examine the truth; Formation of character/attitude
of learning.

2. Purpose of life and necessity; Human obligations
and responsibilities.

3. The long journey of human life and the purpose it
was created in the world.

4. Fadhoil & the benefits of religion in the world.

5. The virtues & benefits of religion in the world.

6. The method of managing the soul so that it gives
birth to noble qualities; humans are moral,
character & character.

7. Metode pengelolaan jiwa agar melahirkan sifat-
sifat mulia (Tazkiyatun nufus); Manusia bermoral,
berwatak & berkarakter.

8. What is the definition of a believer? Faith digital
taqwa is the principle of the success of the
ummabh.

9. What is the definition of a believer? Faith digital
taqwa is the principle of the success of the
ummabh.

10. Islamic struggle to solve the problems of the
ummah; prophetic mission

11. Hijrah and Nusroh the principle of everything to
progress & develop.

12. Methods of overcoming the erosion of faith and
moral decadence.

13. Do have to be pious first?; The difference
between da'wah and ta'lim.

14. Efforts to know Allah (ma'rifatullah).

Examination forms

Cognitive : Midterm Exam, Final Exam
Psychomotor : Assistance
Affective :
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2. MFF 1011 - General Physics |

Module Name

General Physics |

Code

MFF 1011

Semester(s) in which the module is
taught

ODD semester

Module designation

Preparation stage

Person responsible for the module

Dr. Mitrayana

Lecturer

Dr. Mitrayana., Dr. Moh. Ali Joko., Dr. Eko S., Dr. Mirza
S.

Language

Indonesian

Relation to curriculum

Compulsory Courses for undergraduate program in
Bachelor of Physics

Teaching methods

SCL (Student Centered Learning): Project-based
learning (Team-based Project)/Case-based
learning/PBL/other SCL methods

Workload

1. Lectures : 3 x50 = 150 minutes per week.

2. Exercises and Assighments : 3 x 60 = 180
minutes per week.

3. Private Learning : 3 x 60 = 180 minutes per
week.

Credits points

3 SKS ~4.8 ECTS

Requirements according to the
examination regulations

Registered in this course

Minimum 75% attendance in this course

Required and recommended

prerequisites for joining the None
module
Module objectives/intended PLO 2 - Knowledge. Able to explain theoretical

learning outcomes PLO

concepts and principles of classical and modern
physics and able to apply basic concepts of physics
and related mathematical methods in finding solutions
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to physical problems.

PLO 5 - Long Life Learning. Able to analyze various
alternative solutions to physical problems and conclude
them for appropriate decision-making, both in familiar
and new problems.

Course outcomes (CO)

CO 1 : Explain concepts and solve cases in the motion
of objects.

CO 2 : Explaining concepts and solving cases in fluids,
waves, and heat.

Media employed

Offline (LCD, PPT Slide, Whiteboard, Laptop) and
Online (Zoom Meeting, Google Meet, Google
Classroom)

Reading list

Main References :

1. Halliday, D. Resnick, R and Walker, J., 2018,
Fundamentals of Physics: Extende, tenth edition, John
Wiley & Sons, Inc. USA.

2. Tipler, P. A. Mosca, G., 2008, Physics for Scientists
and Engineers, sixth edition, W. H. Freeman and
Company, New York, USA.

3. Serway, R.S. dan Jewett, 2014, Physics for
Scientists and Engineers, ninth edition, Brooks/Cole
Cengage Learning, 4.
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Content

Introduction: Explanation of RPKPS, physical
guantities, dimensions, units, and vectors
Linear Motion: 1D Motion, GLB, GLBB, Free fall
motion.

Newton's Laws and Forces: The concept of
force, Newton's Laws.

Work, Power, and Energy

Linear momentum and angular mome