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FOREWORD

Praise be to God Almighty for His grace and guidance, so that the Curriculum
Document for the Master Program in the Department of Biology, Faculty of Science and
Data Analytics (FSAD), Institut Teknologi Sepuluh Nopember (ITS) can be completed.
ITS since P17 has the status of PTNBH. The demands for graduates who are qualified,
competitive, and responsible for the nation and state in this global era encourage
Universities to periodically evaluate and change curriculum as a form of adaptation to
the developrant of Science, Technology and Arts (IPTEKS) (scientific vision), societal
needs. (societal needs), as well as the needs of graduate users (stakeholder needs).

The 2023 ITS Curriculum Evaluation and Development Guidebook is a reference
for study programsot develop their curriculum based on ITS characteristics. This
guidance document is used to evaluate and develop the study program curriculum at ITS
including compiling courses in curriculum structure, syllabus, lesson plans and class
schedules, as well aesigning student activities to fulfill student's life skills.

In practice, in the Biology Master Program FSALS an Evaluation and
Development of Curriculum is carried out with reference to the ITS 2023 Curriculum
Evaluation and Development Guidebook letstill prioritizing the scientific specificities
of Biology. The process of evaluating and changing the curriculum in the Biology Master
Program FSABITS can run smoothly according to the expected result.

We thank all parties for their participation, gegtions and criticisms in preparing
the Evaluation and Development of the Curriculum in the 2023 FHADBIology
Master Program, especially the Drafting Team, teaching staff and educational staff in the
Biology Department, Deputy Chancellor for Acade&iStudent Affairs, Besides that,
the Director of ITS Postgraduate and Academic Development also has unlimited
appreciation for all government and private stakeholders who always provide support and
assistance in managing our study programs, including osinglumni.

Surabaya, September 2022
Head of Department of Biolog¥SAD ITS
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1 Curriculum Development Foundation

1.1 Universit y Value
ITShas noble values which characterize the expected graduates

1. Ethics and Integrity: in the life of society, state, and in carrying out their profession,
always uphold honesty, committed according to the ITS Strategic Plan which adheres to
the norms andregulations that apply in society, state, and religion.

2. Creativity and innovation: always looking for new ideas to generate deep innovation
carry out their duties/roles better.

3. Excellence: try your best to achieve perfect results.

4. Strong leadership: exhibi visionary, creative, innovative, hardworking behavior, dare
to make changes for the better, and be responsible.

5. Synergy: working together to be able to take advantage of the potential that is owned
by maximum.

6. Communication and Teamwork: able to commuiate well, able to work together in
completing work and utilizing their potential.

7. Social Togetherness and Social Responsibility: maintain harmony and caoevards the
surrounding community.

1.2 Philosophical Basis

Philosophy or outlook on life in theworld of education provides direction for students
in learning. If you have a clear direction of learning, then students can exploit their abilities
so they can achieve the best results. This philosophical foundation will become the basic
foundation of graduate learning outcomes targeted by the study program, covering several
main aspects such as attitudes, knowledge, general skills, and specific skills. Armed with a
philosophical foundation for each of these aspects, it is hoped that it can shape and
strengthen the character of graduates of the Master in Biology study program so that they
can improve their quality of life both individually and in the community.

The profile of graduates of the Biology Master Study Program is to produce graduates
who have thespirit of Pancasila, excel, innovate and take responsibility, are able to work
together in groups to apply theory, methods and technology in biology to manage
biodiversity and natural resources, have entrepreneurial skills, and able to compete at the
international level.

1.3 Historical basis

Sinceits establishment in 2015 until the last curriculum (20182023), the Biology
Master program has adopted many curriculum models according to directions from the
Directorate of Higher Education. And, curriculum changeare closely related to current
conditions, so that in the upcoming 20232028 curriculum the Master in Biology study
program refers to the concept of Freedom to Learn on an Independent Campus which
prioritizes the widest possible opportunities for studentsto gain experience offcampus,
without leaving the ‘core' of science in accordance their respective fields. Armed with the
direction of the institution to adopt courses that are dynamic in keeping with the times,
students can develop research that adapt® the times by not abandoning the norms of life
that have been built and arranged in the study program based on aspects of attitude,
knowledge, general skills and special skillsSo that with this wider opportunity, students
are expected to be able to dealop themselves better, play an active role, and become an
important part in the history of the development of science and technology in the industrial
era 4.0 or even 5.0.

Dokumen Kurikulum1
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Several skills are demanded in the 21st century and there are 3 main aspects:

1. Cogritive skills: Cognitive processing and strategies (Critical thinking, Problem solving,
Analysis, Logical Reasoning, Interpretation, Decision Making, Executive Functions).
Knowledge (literacy and communication skills, active listening skills, knowledge of
disciplines, ability to use evidence and judge based on information, digital literacy)
Creativity (Creativity, Innovation)

2. Interpersonal skills: Collaborative group skills (Communication, Collaborative
teamwork, Cooperation, Coordination, Empathy, Perspdee taking, Trust, Service
Orientation, Conflict Resolution, Negotiation; Leadership (Leadership, Responsibility,
Asset Communication, Self Presentation, Social Influence) .

3. Intrapersonal skills: Intellectual openness (Flexibility, Adaptability, Appreciatbn of art
and culture, Personal and social responsibility, Intercultural competence, Appreciation
of diversity, Capacity for lifelong learning, Intellectual interest and curiosity). Work
ethics, Responsibility (Initiative, selfdirection, Responsibility, Rerseverance,
Productivity, Persistence, Selfegulation, Metacognitive skills, anticipating the future,
reflective skills, Professionalism, Ethics, Integrity, Citizenship, Work orientation). Self
efficacy (self monitoring and selfassessment, physical ahmental health)

1.4 Sociological Basis

Along with the development of the curriculum which is no longer focused within the
scope of tertiary institutions, educational tools, one of which is the learning environment,
can be carried out anywhere, including diret social interaction. This curriculum provides
basic provisions before going into society with several courses related to relevant industries
or institutions. The learning process will provide information to students regarding their
role in society, so ttat when they graduate, they can position themselves. Evaluation of the
curriculum must pay attention to changes in the paradigm of employment due to advances
in science and technology, highly dynamic industrial growth, the need for national
development tha is based on scientific and technological, social and humanitarian
capabilities, as well as the vision and mission of a university.

1.5 Psychological Basis

A high sense of curiosity in students is the main foundation for psychological
foundations so thatthey can play a role in their community. Cultivating curiosity needs to
be emphasized from the start as a student, so that curiosity can become a 'habit’ to be part
of life-long learning or lifelong learning.Lifelong learning is a very good provision iftiis
balanced by a curriculum that can adopt it, including a curriculum based on MBKM. The
current actual conditions will always be the main attraction for students to want to study
and learn, so that the learning process carried out in the classroom haswa shifted towards
real conditions in the field. Opportunities to learn from industries or institutions desired by
students are facilitated through the MBKM curriculum with a credit conversion mechanism,
so that psychologically students can move more fregby seeking the widest possible range
of knowledge that is directly related to the Biology Master program or which intersect to
strengthen each other's scientific base.

1.6 Legal Basis

1. UU RInumber 20/ear2003, concerning the National Education System

2. UU RI number 14year2005 concerning Teachers and Lecturers (State Gazette of
the Republic of Indonesigear2005 Number 157, Supplement to the State Gazette
of the Republic of Indonesia Number 4586).

Dokumen Kurikulum 2
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3. UU RI number12 year2012 concerning Higher Education (State Gazette of the
Republic of Indonesia of 2012 Number 158, Supplement to the State Gazette of the
Republic of Indonesia Number 5336).

4. Presidential Regulation Numbery@ar2012, concerning the Indonesiéiational
Qualifications Framework (KKNI)

5. Government Regulation of the Republic of Indonesia Numbely&# 2013,
concerning Amendments to Government Regulation Numberyd#& 2005,
concerning National Education Standards

6. Government Regulation numbeydar2014, concerning Implementation of Higher
Education and Management of Higher Education.

7. Regulation of the Minister of Education and Culture of the Republic of Indonesia
Number 73year 2013, concerning Implementation of the Indonesian National
Qualifications Framework (KKNI) in the Field of Higher Education

8. Decree of the Minister of National Education No. 2a2ar 2000, concerning
Guidelines for Developing Higher Education Curriculum and Assesf Student
Learning Outcomes

9. Decree of the Minister dflational Education of the Republic of Indonesia Number
045/U/2002, concerning the Core Curriculum of Higher Education Minister of
National Education

10. Regulation of the Minister of Administrative Reform and Bureaucratic Reform
Number 174ear2012 concerning Functional Positions of Lecturers and Their Credit
Scores.

11. Regulation of the Minister of Education and Culture of the Republic of Indonesia
Number 73year2013, Concerning the Application of IQF in Higher Education.

12. Decree of the Minister of National Education of the Republic of Indonesia Number
49year2014, concerning Learning Outcomes of Study Program Graduates

13. Regulation of the Minister of Researchechnology and Higher Education of the
Republic of Indonesia Number 6&ar 2016 concerning the Higher Education
Quality Assurance System.

14. Regulation of the Minister of Research, Technology and Higher Education Number
59 year 2018, concerning Diplomas, oBpetency Certificates, Professional
Certificates, Degrees and Procedures for Writing Degrees in Higher Education.

15. Decree of the Minister of Research, Technology and Higher Education Nped23
2019 concerning Internships and Recognition of Industritdriiship Semester
Credit Units for Applied Undergraduate and Undergraduate Programs.

16. Regulation of the Minister of Education and Culture of the Republic of Indonesia
Number 3year2020, concerning National Higher Education Standards

17. Regulation of the Minigr of Education and Culture of the Republic of Indonesia
Number Ayear 2020, Concerning the Establishment, Changes, Dissolution of PTNs,
and Establishments, Changes, Revocation of PTS Permits

18. Regulation of the Minister of Education and Culture Noy@2 2020, regarding the
Strategic Plan of the Ministry of Education and Culture.

Dokumen Kurikulum 3
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19. Regulation of the National Accreditation Board for Higher Education Number 12
year2021 concerning Accreditation Instruments for Study Programs in Academic
and Vocational Educiin in the Scope of Engineering (IAHB\V Engineering)

20. Regulation of the Chancellor driistitut Teknologi Sepuluh Nopembiiumber 32
year2019, Concerning Academic Regulations for Academic Education Programs of
Institut Teknologi Sepuluh Nopember

21. Regulation of the Chancellor of the Sepuluh Nopember Institute of Technology
Number 26year 2020, concerning Academic Regulations for the Vocational
Program ofinstitut Teknologi Sepuluh Nopember

22. Regulation of the Chancellor dristitut Teknologi SepuluNopembemMumber 25
year2020, Concerning Curriculum Evaluation Guidelines for Vocational Education
Programs within the Sepuluh Nopember Institute of Technology.

23. Regulation of the Chancellor drfistitut Teknologi Sepuluh NopembBiumber 27
year 2020, Concering Curriculum Evaluation Guidelines for Academic and
Professional Education Programs within the Sepuluh Nopember Institute of
Technology.

24. Regulation of the Chancellor dristitut Teknologi Sepuluh Nopembiiumber 22
year 2021, Concerning the Implementation of Free Learning Activifies
Independent Campus of the Sepuluh Nopember Institute of Technology Regulation
of the ITS Chancellor number 8ar2018, concerning ITS Academic Regulations
of 2018

25. Decree of the Chancelloof the Institut Teknologi Sepuluh Nopembé¥o.
280/IT2/T/HK.00.01/2022 concerning Guidelines for Final Project Reporting

Dokumen Kurikulum 4
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2 Vision, Mission, and Educational Objectives

2.1 Vision, Mission, and Objectives of the Faculty
A. Vision of the Faculty

Faculties that excel and have an international reputation in the development of
science, mathematics and data analytics and their application to humanity, welfare
and the environment.

B. Mission of the Faculty

The mission of the Faculty of Science and Datalitics (FSAD) is to contribute

to the development of science and technology in the fields of science, mathematics and

data analytics and their applications for the welfare of society through education,

research, community service and information and comaoation technologyased
management.

1. Education Sector: Organizing higher education based on information and
communication technology to produce graduates of international quality in the fields
of science, mathematics and data analytics. Producing geadubo believe and fear
God Almighty and have entrepreneurial knowledge.

2. Field of Research: Carrying out research that is innovative and creative and has an
international reputation.

3. Field of Community Service: Utilizing resources owned by the facultyldg an
active role in solving problems faced by society, industry, and government.

4. Management Sector: Management of irdepartmental resource capabilities in a
professional manner in implementing the Tridharma of Higher Education based on
information andcommunication technology. As well as developing networks and
synergies with domestic and foreign universities, industry, society and government in
implementing the Tridharma of Higher Education.

Obijectives of the Faculty

To produce graduates who aeus to God Almighty, virtuous, broadinded and

confident, as Associate, Undergraduate and Postgraduate experts in science who are

of high quality and independent in their fields, have high commitment and work ethic,
and able to compete in the level dblgal competition.

2. Develop and disseminate science and its applications to support national development
in improving people's living standards and to enrich the repertoire of science.

3. Increasing the role of FSAD ITS as a center for science andadatgtics services
for the education community, industry and the wider community in general according
to their needs, in the form of research, training, consulting and other services in the
field of science and data analytics.

4. Improving sciencédased managment capabilities to create an academic atmosphere
and scientific atmosphere that supports efforts to improve the quality of human
resources, education and development of science and data analytics.

5. Developing the relevance of education, research antcesmvn the fields of science

and data analytics according to the needs of the community by expanding networks

through the use of technology, information and communication.

=0

Dokumen Kurikulum 6
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2.2 Vision, Mission and Objectives of the Department
A. Vision of the Department

Become an institution that excels in biosciences and biotechnology in the
environmental and marine fields.

B. Mision of the Department
Implementing higher education tridharma:
1. Organizing teaching and higher education to produce competent graduates.
2. Conduct and develop innovative research.
3. Form a network of educational and research activities for community service public.

C. Objectives of the Department

1. To produce MASTER ORBIOLOGYCAL SCIENCE who have the spirit of
Pancasila, are superionnovative and responsible who are able to compete at the
international level.

2. Producing scientific Biology works and community service in biosciences and
biotechnology in the environmental and marine fields that are innovative and
applicable for human wilre.

3. Having strong, synergistic and sustainable networking.

2.3 Vision, Mission, and Objectives of The Study Program
A. Vision of the Study Program

To become a master studyprogram that exceknts in biosciences and
biotechnology in the environmental and marine fields.

B. Mission of the Study Program

1. Organizing bioscience and biotechnoldagsed tertiary education in the field of
marine and environment that is innovative and creative for the devetdpof
biology and its applications with an international reputation.

2. Apply the results of education and research through community service activities to
increase the dignity and welfare of life.

3. Develop the ability of academic resources and synergy betatedy programs in
managing higher education tridharma in a professional manner.

Dokumen Kurikulum 7
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Table 2.1. Tujuan Pendidikan Prodi (TPP)

Code of Study Program Description of Study Program Educational
Educational Goals Objectives

Producing Master of Science based on

biosciences and biotechnology in the marin
TPP-1 and environmental fields that are innovative
and applicable for the welfare of society anc
are able to compete globally.

Produce Master of Science with scientific
work (research) and community service bag
TPP-2 on bioscience and biotechnology in the mar
and environmental fields that are innovative
and applicable for the welfare of society.

TPR3 Producing academiesources that can creat
strong, synergistic and sustainable network
support community welfare.

Dokumen Kurikulum 8
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3 Curriculum Evaluation and Tracer Study
3.1 Curriculum Evaluation

Curriculum evaluation includes minor evaluation and major evaluation. Minor
evaluations are carried out annually through curriculum meetings in the department. The
major evaluation includes minor revisions to the technical learning content and course.
Major evaluations are carried out once every 5 years through the technical stagef
preparing the curriculum according to the procedures in ITS, with the following stages:

1. The curriculum team invites expert speakers from the general curriculum and special
biology curriculum from UGM, UNAIR, ITS, to study them and apply them to
evaluate the curriculum old to the newrriculum.

2. The curriculum team seeks curriculum referencesfrom various universitiesin
IndonesiaandabroaguchasUl, UGM, UNAIR, UB, ITB, andsoon.

3. The curriculumteamseesand studiesthe curriculum basedon KOBI (Indonesian
Biology Consortium)and appliesit to evaluatethe old curriculum to the new
curriculum.

4. Thecurriculumteamcollectsinput from variousstakeholderspamelyfrom alumni
andalumniusers.

5. Thecurriculumteamcompileslearningoutcomedasedon input from stakeholders,
KOBI, KKNI, andTS.

6. Createacompetencynatrixandmaterialdepthwith learningoutcomes.

7. Arranging study materials, MK, course credit load, compiling the curriculum
structure compilingthe MK codeby year,departmenandsemester.

8. Arrangingcurriculumpercentagebasecdn stakeholdemput, KOBI, IQF,ITS.

9. Presentatiorurriculumteamat ITS Quality Assuranceo submitevaluationthe old
curriculumandthenewcurriculumstructure.

10. Curriculumequivalence.

A. Evaluation of Study Material

Based on the Academic Paper of the National Standard Curriculum for the Master (S2)
Biology Consortium for Biology Indonesia (KOBI) presented at the KOBI National
Coordination Meeting on 27 July 2022 in Yogyakart#at to achieve the learning targets in
the Biology master program, the minimum study material includes the structure and
organism function; molecular biology; biosystematics and ecology, as well as philosophy of
science and methods oBiologycal analysis The minimum content of study material in the
biology master program is cells and molecules, organismal biology, ecology, evolution, and
the biosphere. Furthermore, the evaluation of the 2012023 curriculum was carried out by
changing the Study Materials(Table 3.1).

Dokumen Kurikulum 10
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Table 3.1.Changes in study material from the 2018022 Curriculum to 2023-2027

No | 2018-2022 Curriculum Study Materials

2023-2027 Curriculum Study Materials

Biochemistry

Bi okiCmild, and Mol

Cellular Biology

Fisiologi & perk

Physiology Ecol&aqglyl mu | i ngk.y
Metabolism Fgﬁiﬂbagry pengel ol

Molecular Biology

Bi otechnol ogy

o0 b (WINF

InteractionEcology

B. Reformulation of Learning Outcomes:

Reformulation of Learning Outcomes is carried out by considering the IQIBISN

@

and ITS Statutes. THeLO from the Attitude (S) element was reformulated to become
PLO 1, and thé®LO from the General Skills (KU) element was reformulated to become
PLO2 andPLO3. Apart from that, it was also based on the CP formulation for the biology

master program set by KOBI on Januaryl182016 at UNS (&, Level 8 IQF), KOBI

taskforce facilitatd by the Director General of Belmawa through the Directorate of
Quality Assurance on April-20 2016 and KOBI National Coordination Meeting on July

27 2022 in Yogyakarta.

ReformulasiLearning Outcomedi PS S2Biology FSAD ITS(Table3.2).

20182022

20232027 PLO

Fear of God Almighty and able tq
show religious attitude

3dNLILLY

3dNLiLLY

Able to demonstrate attitudes ar
characters that reflect: piety to
God Almighty, ethics and
integrity, virtuous character,
sensitive and concerned about
social and environmental issues
respecting cultural differences
and pluralism, upholding law
enforcement prioritizing the
interests of the nation and the
wider community, through
creativity and innovation,
excellence, strong leadership,
synergy, and otheyotential to
achieve maximum results.

PLO-1/S1

Upholding human values in
2 | carrying out duties based on
religion, morals and ethics

Contributing to improving the
quality of life in society, nation,
state, and progress of civilization
based on Pancasila

Dokumen Kurikulum 11



Act as citizens who angroud and
love the country, have nationalist
and a sense of responsibility to tf
state and nation

Respect the diversity of cultures,
views, religions and beliefs, as
well as the opinions or original
findings of others

Working together and having
social sensitivity and concern for
society and the environment

Obey the law and discipline in th
life of society and the state

Internalize academic values,
norms, and ethics

Demonstrate aesponsible attitudg
towards work in the field of
expertise independently

10

Internalize the spirit of
independence, struggle and
entrepreneurship

11

Try thebest to achieve perfect
result

12

Work together to make the most
of their potential

ALITIGY TVIHIOVNVYIN

Able to develop logical, critical,
systematic, and creative thinking
through scientific research,
creation of designs or works of a
in the field of science and
technology that pays attention to
andapplies the values of the
humanities in accordance with
their areas of expertise, compileg
scientific conceptions and results
of studies based on rules,
procedures, and scientific ethics
the form of a thesis or other
equivalent form, and uploaded of
theuniversity's website, as well a
papers that have been published
accredited scientific journals or

accepted in international journals

TS TVHIANTD

Able to develop and solve scien
and technology problems in the
field of biosciences and
biotechnology through research
with inter or multidisciplinary
approaches to produce innovati
and tested works in the form of
theses and papers that have beg
accepted in accredited national
scientific journals or accepted at|
reputable international semars.

PLO-
2/KU-1

Dokumen Kurikulum 12




Able to carry out academic
validation or studies according to
their field of expertise in solving
problems in relevant communitie;
or industries through the
development of their knowledge
and expertise

Able to manageelf-learningand
develop oneself as a personal
lifelong learner to compete at
national and international levels,
in order to make a real
contribution to solving problems
by implementing information ang
communication technology and
paying attention to therinciples
of sustainability.

Able to compile ideas, thoughts,
and scientific arguments
responsibly and based on
academic ethics, and
communicate them through the
media to the academic communii
and the wider community

Able toidentify scientific fields
that are the object of research ar|
position them into a research mal
developed through an
interdisciplinary or
multidisciplinary approach

Able to make decisions in the
context of solving science and
technology development problen
that pay attention to and apply
humanities values based on
analytical or experimental studies
of information and data

Able to manage, develop and
maintain networks with
colleagues, peers within
institutions and the wider researg
community

Able to increase the capacity of
learning independently

Able to document, store, secure,
and rediscover research data in
order to ensure validity and
prevent plagiarism

Able to develop themselves and
compete at national and
international levels

10

Able to implement the principles
of sustainability in developing
knowledge

Dokumen Kurikulum 13
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Able to implement information
and communication technology i
the context of thémplementation
of his work

Able to deepen and expand
biology science by producing

Able to master the use of tools fi

analysis and synthesis of
Biologycal resources

1 | models or methods or developing Eiﬁ'urgg?zgi;';ﬂ(?gz%sg @ 4';'("? _'1
theories that are accurate, tested . 9y
. X interpret.
innovative
% rBe?;gc??clgigoloSOI\c/; F:;(;%lsrrggs % Able to compile and document
g Y g ideas, thoughts, and scientific
O 2 produces works that have the @) arguments and communicate PLO-
,32 potential to be applied in solving ,:E themto the public in a 5/KK -2
n these science and technology (7)) res onsiblepmanner
é problems é P ’
— —
DevelopBiologycal knowledge %t;l:stotﬁglrjnpmg 1%%1%?;%2?
3 that can be applied to the scope ar un’1ents %ndémmunicate PLO-
food, health, bioenergy, and the g - 6/KK -3
- them to the public in a
environment .
responsible manner.
MasteringBiologycal theory, Able to implement
X covering the level of cell and X comprehensiveliologycal
= ) ; Z ) PLO-
) 1 | molecular studies, organismal o concepts starting from the 7/PP-1
= biology, ecology, evolution, and | = molecular, cellular, organismal,
h the biosphere. h ecosystem, and biosphere levels
8 8 Able to understand, implement,
m . . m andapply the principles and
> 2 Able to determine the right > concents of marine biolo PLO-
c research method c cep : gy, 8/PP-2
Ei 3 environmental biology,
O 3 biosciences and biotechnology.
P Py
N Mastering the principles and N
> >
= concepts of measurement based =
% 3 | on state of art technology for the| ©
4
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C. Change of Course Name
Course changes are adjusted to developments in science and technology as well as

future trends, SDGs, Industry 4.0 (welcoming the Industrial 5.0 era). Besides that, he is

also able to solve science and technolpgyblems related to the utilization of living

resources or the living environment, through an interdisciplinary or multidisciplinary

experimental and/or theoretical deduction approach, characterized by the production of

works that have the potential to lapplied in solving these science and technology

problems.

Table3.3.Change of Course Name

No | Old Name Update Name

1 | Reproductive Endocrinology Animal reproduction Technology

D. Formation of New Course

The formation of courses is divided into stages. First, selecting several
appropriate Graduate Learning OutcomP&(@) points as the basis for establishing
courses. Second, referring to tR&O, we can see that the Learning Outcomes are
assigned to the Cours8LO) and then passed on to the ceussudy material (MK).
Third, after sorting the study material, it is then translated into learning material in the
course (MK). The establishment of the new courses is as follows:

Table3.3.New Course

No Course New Course CREDIT
Code COURSE
1 | SB235109| Microbiomes 2
2 | SB 235209| Agro-ecology 2
3 | SB235408 | GreenBusiness 3
4 | SB 235308| Ecology Restor#ion 2
5 | SB 235306 Biodiversity and Environmental Impact 5
Assessment
6 | SB 235108| Coastal and Marine Ecosystem 5
Restoration
7 | SB 235208| Mariculture 2
8 | SB 235307| Remote Sensing and Coastal Mapping 2
9 | SB235407 | Coastal and Marine Pollution 2

a. The entry is an executive summary of the curriculum evaluation form
There are 2 types of curriculum evaluation namely

1. FormativeEvaluation
Formative evaluation is carried out on learning methods, additions / changes
to subchapters / sulopics / topics material in the MK, following current
developments in science and technology)

2. Summative Evaluation
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Evaluasisummativeyang menyebabkan dikembangkannya kurikulum, dan
berdampak pada implementasi kurikulum bgaikni dari Kurikulum 2018
2022 menjadi Kurikulum 2022027.

Table3.4.Curriculum Evaluation and Development Form

No Eval d Results Improvements to
valuate Standard Criteria Suita th the New PIC
elements Suita .
ble ble Curriculum
1 | Vision, The Study | - The Study Sesua Study
Mission, Program Program i Program/
Study curriculum | curriculum Department
Program refers to contains
Objectives, ITS vision, | curriculum goals
and Graduate | mission and objectives tha
Profiles and explicitly refer to
objectives; | the vision,
stakeholder| mission, goals,
input; and objectives of
graduate the Study Program
profile; that support the
IQF level, vision and mission
and of ITS - The Study
applicable | Program
regulations | curriculum refers
(SN-Dikti) | to the KKNI and
SN-Dikti and
refers to
international
standards in
accordance with
the Study Program
PLO- The Study
Program
curriculum is
prepared by
involving internal
and external
stakeholders,
reviewed by
expets in science,
industry,
associations, and
in accordance with
science and
technology
developments and
user needs
2 | Study -PLO - Alignment of
ProgramPLO | Study PLO with KKNI
accordingto | Program and SNDikti
the level of according | levels- PLO
IQF, SNdikti, | tothe IQF | formulation takes
ITS Standards| level- PLO | into account
Graduate Study international
Profiles, as Program in | accreditation
well as the the aspects| criteria (example:
intended of attitude, | IABEE) - etc.
international | general
standards skills,
special
skills, and
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-PLO
Study
Program
supports
the
formation
of graduate
profiles-
PLO Study
Program
meets the
intended
internationa
| standards
Subjects SN-Dikti, - MK ensures the | Suita - Calculation of the
(learning ITS achievement of ble number of MK
materials and | Standards | PLO (which can credits refers to
number of be seen in thPLO PLO/SLO, learning
credits) MK map/matrix)- methods and
Depth and breadth breadthdepth of
of learning learning materials
materials for Updating and
several MKs enriching learning
according to the materials by
IQF level- Study incorporating
materials in MK research results ang
are in accordance lecturer experience
with the scientific in their fields- etc.
field of Study
Program-
Percentage of
adequacy of study
materials in the
category of basic
knowledge (basic
science) ),
intermediate
knowledge
(intermediate
science), and
special knowledge
(specific science),
as well as general
knowledge
(general studies)
Appropriateness
of the number of
MK credits
Course SN-Dikti, - course structure Not - Course structure
structure ITS is able to show suitab | capable of
Standards | course le implementing the
prerequisites and MB - KM program.
positions in each - Course structure
semester MK capable of
Basic science in implementing the
semesters 1, 2,-3 MB - KM program
Intermediate MK
in semesters 3,4,5
MK Engineering
Design (Specific
Science)in 6,7, 8
Learning SN-Dikti, - Collaborative Suita - Providing
methods ITS and participatory | ble innovation to
Standards | classes Team achieve
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Based Project and collaborative and
CaseMethod- participatory
Other SCL learning in the
classroom
6 | Human SN-Dikti, The list of courses| Suita - Revise the list of
Resources ITS along with the ble courses by adding
Standards | names of their explanations of
supervisors is scientific fields,
accompanied by levels of education,
anexplanation of and levels of
the scientific expertise
fields, educational
levels and levels
of expertise
7 | Facilities and | SN-Dikti, - Software- studio | Suita - Complement study
Infrastructure | ITS - ruang kelas dan | ble program areas with
Related tolie | Standards | perlengkapannya appropriate facilities
Learning Laboratorium and infrastructure
Process
8 | Learning SN-Dikti, - Collaborative Suita - Refine the subject| Study
Methods ITS and participatory | ble matter in fulfilling Programy/
Standards | classes Team SLO RMK
Based Project and Coordinator
Case Method / MK
Other SCL SN Coordinator
Dikti - RMK
Coordinator
/ Study
Program
9 | Assessment/E| SN-Dikti, - Guidelines for Suita - Align the Study
valuaton of ITS lecturers-in ble assessment Program
Learning Standards | measuring standards of each | Lecturer /-
achievement lecturer in achieving RMK
course course Coordinator
achievement achievements / MK
Coordinator
10 | Rencana Permendik | - Semester Suita - Ensuring the Study
Pembelajaran | bud Learning Plan ble semester learning | Prograny
Number 3 | (SLP) - planisin RMK
of 2020 determined and accordance with Coordinator
concerning | developed by the what has been dong / MK
SN Dikti Lecturer in the semester Coordinator
(Article independently or - RMK
12), ITS jointly - in a group Coordinator
Standards | of expertise in a / Study
field of science Progran
and/or technology
in the Study
Program.

3.2 Tracer Study

The implementation of a tracer study includes organizational aspects, methodology,
instruments, assessment, evaluation and utilization of study results. Tracer studies are
carried out every year using a questionnaire instrument which is providednad er
submitted directly to users and collaboration partners. PS S2 Biology also collaborates
with the alumni association organization UPPS Department of Biology FSAD ITS
(Himabits) in carrying out tracer studies. The results of the tracer study were dssesse
evaluated by the Vice Chancellor for ITS student affairs. The results of the tracer study
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are utilized by the Masters Degree Program in Biology as graduate profile data in
interpreting the competitiveness of graduates.
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Persentase Profil Lulusan S2 Biology ITS

Tahun Lulus

N N N N
o o o o
= [ N N
oo [{e] o [

0% 20% 40% 60% 80% 100%
m Akademisi m Peneliti mKonsultan m Pengusaha m Praktisi Biologi
Figure 3.1 Results othe tracer analysis of the study of ITS Masters in Biology
graduates

Persentase Waktu Tunggu Lulusan

100%
80%
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40%
20%

0%
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EWT<3bulan mo > 2 ¢ D>KEWT deadatilany

Figure 3.2 Graduates can get a job in the category of less than 3 months, which has
increased from year to year
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Persentase Kesesuaian Bidang Kerja

100%
80%
60%
40%
20%

0%
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m Rendah m Sedang m Tinggi

Figure 3.3 Graduates with tlagpropriate field of work experienced
additions from year to year

Persentase Tempat Kerja

100%
80%
60%
40%
20%

0%

2018 2019 2020 2021
Tahun Lulus

m Multinasiona/ Internasional
® Nasional/ Berwirausaha Berizin

m Lokal/ Wilayah/ Berwirausaha tidak Berizin

Figure 3.4 The workplace of graduates has changed
from year to year and in 2021 graduates have
get a job at the national and multinational level

Based on thalumni tracer in 2021, the results show that graduates can get jobs in
the category of less than 3 months, an increase of 12.5%. Graduates with the appropriate
field of work experiencadditions from year to year. Graduates have found work at the
nationaland multinational levels by 25%.
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4 Profiles of Graduates, Educational Objectives of Study
Programs and Formulation of Graduate Learning Outcomes
(PLO)

In Article 29 of Law Number 12 of 2012 concerning Higher Education it is stated that
the main referencein determining the competency of graduates of Academic Education,
Vocational Education and Professional Education is the Indonesian National Qualifications
Framework (KKNI). The IQF has been regulated through Presidential Regulation Number 8
of 2012. Thedevelopment of the study program curriculum at ITS also refers to the National
Higher Education Standards (SMDikti) for each study program which includes the
development of intellectual intelligence, noble character, and skills. At present, the
applicable SN-Dikti is Permendikbud Number 3 of 2020 which replaces Permenristekdikti
Number 44 of 2015 which is also the basis for the Independent Campus Learning Program
(MB - KM). The ITS Statutes listed in Government Regulation Number 54 of 2015 are also
the bads for developing study program curriculum at ITS.

Determination of the graduate profile of the Master of Biology study program FSAD
ITS refers to the needs analysis, design, development, implementation, evaluation, and
follow-up improvements carried out by the study program.

4.1 Profile of Graduates and Study Program Educational Objectives
Table4.1 Profile of Graduates and the description

No | Profil Lulusan (PL) Deskripsi Profil Lulusan

Have qualifiedBiologycal knowledge and be able to
channel and teach the knowledge they have to
students or students.

Profile: Academics and teaching staff

Able to carry out, develop and design research in
accordance with expertise and specialization relate
to the ITS Master of Biology, whicimcludes
biosciences and biotechnology in the environmenta
and marine fields.
Profile: Researcher
Competent and provide consideration and advice i
accordance with the expertise and specialization
related to the ITS Master of Biology, whigttludes
biosciences and biotechnology in the environmenta
and marine fields.

Profile: Consultant

Able to develop business with products related to th
4 | PL-4 specialization of Master of Biology.
Profile: Entrepreneur

Able to work on the jololescription correctly in
accordance with the specialization of the Master of
Biology.

Profile: Staff

1 |PL1

2 | PL-2

3 | PL-3

5 | PL-5
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4.2 Formulation of PLO
Table 4.2.2 Learning Achievements of Graduates of the 2023028 ITS Curriculum

Study Program

Unsur PLO

PLO

Deskripsi Learning Outcomes Lulusan (PLO)

ATTITUDE

Able to demonstrate attitudes and characters that reflect
devotion to God Almighty, ethics and integrity, virtuous
character, sensitive and concerned about social ar
environmental issues, respectingcultural differences and
pluralism, upholding law enforcement prioritizing the
interests of the nation and the wider community, through
Creativity and innovation, excellence, strong leadershiy
synergy, and other potential to achieve maximum results.

GENRAL SKILL

Able to develop and solve science and technology
problems in the field of biosciences and biotechnology
through research with inter- or multidisciplinary
approaches to produce innovative and tested works in the
form of theses and papers that heae been accepted in
accredited national scientific journals or accepted at
reputable international seminars.

GENERAL SKILL

Able to manage seHlearning, and develop oneself as a
personal lifelong learner to compete at the national and
international levels, in order to make a real contribution
to solving problems by implementing information and
communication technology and paying attention to the
principles of sustainability.

SPECIAL SKILL

Able to determine, apply and evaluate scierfic methods
to accurately analyze natural phenomena by
implementing the latestBiologycal technology.

SPECIAL SKILL

Able to master the use of tools for measurement and
analysis ofBiologycal data and able to interpret.

SPECIAL SKILL

Able to compile and document ideas, thoughts, and
scientific arguments and communicate them to the public
in a responsible manner.

KNOWLEDGE
AUTHORIZATIO

N

Able to implement comprehensivelyBiologycal concepts
starting from the molecular, cellular, organismal,

ecosystem, and biosphere levels.
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KNOWLEDGE
AUTHORIZATIO
N

Able to understand, implement, and apply the principles
and concepts of marine biology, environmental biology,
biosciences and biotechnology.
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P :
arjana arjana Terapan agister oktor rofesi esialis ubSpesialis
Unsur Magister
PLO o Terapan
e todemonstrate attitudes and characters that reflect: piety to God Almi , ethics and integrity, virtuous character, sensi concerne
Able t trate attit h t that reflect ty t Al hty, eth t t t h t t
ATTIT 1 about social and environmental issues, respecting cultural differences and pluralism, upholding law enforcement,ggiiizing the interests of the
UDE nation and the wider community, through creativity and innovation, excellence, strong leadership, synergy, and other potetia achieve
maximum results.
Able to review | Able to develop| Able to develop | Able to develop
cases of the and solve and solve new
Able to study and application of science and problems in the | theories/conce
. tudy science and technology application of ptions/ideas Able to develop
utilize science and ! ; : Able to work
. technology in the problems in technology in and solve . : knowledge to
technology in : . ' . . in the main
. field (prodi the field the field science and/or . solve problems
order to apply it to Nk S o Able to plan field of
. . expertise) (scientific (scientific study technology . and manage,
the field (prodi : N A and manage | expertise/pro
SN according to work study program) problems in ) lead, and
expertise) *, and . ) resources as fession by
competency program) through the field s develop
be able to make . R well as making
. standards, and through research with an (scientific L research
appropriate . . evaluate and decisions, .
) able to make research with inter- or study : through inter,
decisions from the : ; N . solve conducting .
. appropriate an inter- or multidisciplinar program) - multi, and
results of their L e problems critical o
decisions from multidisciplina y approach to through ; transdisciplina
GENER own work and . through a evaluations,
. the results of ry approach to produce research with A . : ry approaches
AL 2 | group work in the . . . . . monodiscipli increasing
: their own work or produce innovative and | inter, multi and . soasto
SKILL form of a final . . . . o nary professional
. group work in the | innovative and | tested works in | transdisciplina . produce
project report ' . approach by expertise, :
form of final tested works in the form of ry approaches e . . creative,
or other forms of . utilizing improving the -
. o project reports or the form of theses and to produce . original, and
learning activities . knowledge quality of
other forms of theses and papers that have creative, tested work
whose outcomes ; o . - and full human :
) learning activities papers that | been accepted in| original and - that benefits
are equivalent to ) : . responsibilit resources at .
: : whose output is have been accredited tested works in ; humanity and
the final project . ) . y for all the national, . ;
; equivalent to the accepted in national the form of . is able to gain
through logical, : . : L : . aspects. regional and :
" : final project accredited scientific dissertations . : national and
critical, systematic : . . ) international . .
) . through logical, national journals or and published international
and innovative - o X . levels. i~
thinkin critical, scientific accepted in papers in recognition.
9: innovative, journals or reputable reputable
quality and accepted at international international
measurable reputable seminars. journals.
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PLO

OoOr o

Sarjana

Sarjana Terapan

Magister

Magister
Terapan

Doktor

Profesi Spesialis SubSpesialis

thinking by

considering
health, safety,
security and the

environment.

international
seminars

Able to manage seHearning, and
develop oneself as a personal lifelong
learner to compete at national and
international levels, in order to make a
real contribution to solving problems
by implementing information and
communication technology and paying
attention to the principles of
sustainability and understanding
technology-based entrepreneurship.

Able to manage selfearning, and develop oneself as a personal lifelong learner to compete at the
national and international levels, in order to make a reatontribution to solving problems by
implementing information and communication technology and paying attention to the principles of
sustainability.

Catatan:

f

* Study program expertise/study program knowledge can be filled in fields according to the

expertise

If the description of the results of the

study program, then the study program can add
program to become PLO 4, PLO 5, etc.

PLO reformulation (KKNI, SN

study program expertise/study program

-Dikti, and ITS Statutes) does not meet the criteria expected by the

PLO (Aspects of Special Knowledge and Skills) that reflect the uniqueness of the study
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Table 3. Learning Outcomes Lulusan Program Studi

Code

Program Learning Outcome (PLO) Description

PLO1

Able to demonstrate attitudes and characters that reflect: devotion tg
God Almighty, ethics and integrity, virtuous character, sensitive an
concerned about social and environmental issues, respecting cultur
differences and pluralism, upholding law enforcement poritizing the
interests of the nation and the wider community, through Creativity and
innovation, excellence, strong leadership, synergy, and other potenti
to achieve maximum results.

PLO-2

Able to develop and solve science and technologyoblems in the field
of biosciences and biotechnology through research with interor
multidisciplinary approaches to produce innovative and tested works in
the form of theses and papers that have been accepted in accredit
national scientific journals o accepted at reputable international
seminars.

PLO-3

Able to manage seHfearning, and develop oneself as a personal lifelon
learner to compete at the national and international levels, in order tg
make a real contribution to solving problems by implemating
information and communication technology and paying attention to the
principles of sustainability.

PLOA4

Able to determine, apply and evaluate scientific methods to accurate
analyze natural phenomena by implementing the latesBiologycal
technology.

PLO-5

Able to master the use of tools for measurement and analysis o
Biologycal data and able to interpret.

PLO-6

Able to compile and document ideas, thoughts, and scientific argumen
and communicate them to the public in a responsible manner.

PLO-7

Able to implement comprehensivelyBiologycal concepts starting from
the molecular, cellular, organismal, ecosystem, and biosphere levels.

PLO-8

Able to understand, implement, and apply the principles and concepts
marine biology, environmental biology, biosciences and biotechnology
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4.3 Matrix of the relationship between

Table 4.3 Profile & PLOrelationship matrix Prodi

PLOand Graduate Profiles

Code

PLO

PL1

PL2

PL3

PL4

PL5

PLO-

Able to demonstrate attitudes and
characters that reflect: devotion to God
Almighty, ethics and integrity, virtuous
character, sensitive and concerned abou
social and  environmental issues
respecting cultural differences and
pluralism, upholding law enforcement
prioritizing the interests of the nation and
the wider community, through Creativity
and innovation, excellence, strong
leadership, synergy, and other potential to
achieve maximum results.

135

PLO

Able to develop and solve science an
technology problems in the field of
biosciences and biotechnology through
research with inter- or multidisciplinary
approaches to produce innovative ang
tested works in the form of theses ang
papers that have been accepted i
accredited national scientific journals or
accepted at reutable international
seminars.

15

PLO-

Able to manage seHearning, and develop
oneself as a personal lifelong learner tg
compete at the national and international
levels, in order to make a real contribution
to solving problems by implementing
information and communication
technology and paying attention to the)
principles of sustainability.

135

PLO

Able to determine, apply and evaluate
scientific methods to accurately analyze
natural phenomena by implementing the
latest Biologycal technology.

15

PLO

Able to master the use of tools fo
measurement and analysis ofBiologycal
data and able to interpret.

15
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Able to compile and document ideas
thoughts, and scientific arguments ang
communicate them to the public in a
responsible manner.

15
=}

Able to implement comprehensively
Biologycal concepts starting from the
molecular, cellular, organismal, ecosysten
and biosphere levels.

15
=)

Able to understand, implement, andapply
the principles and concepts of marine
biology, environmental biology,
biosciences and biotechnology.

15
5

4.4 Matrix of the relationship between the Study Program's

Study Program's Educational Objectives

Table 4.1. Matrix of the relationship between the Study Program's

Study Program's Educational Objectives

PLOand the

PLOand the

Code

PLO

TPP-
1

TPP-
2

TPP
-3

PLO1

Able to demonstrate attitudes and
characters that reflect: devotion to God
Almighty, ethics and integrity, virtuous

social andenvironmental issues,
respecting cultural differences and
pluralism, upholding law enforcement

character, sensitive and concerned about

prioritizing the interests of the nation and
the wider community, through Creativity
and innovation, excellence, strong
leadership, synergy, and other potentiato
achieve maximum results.

n

n

PLO-2

Able to develop and solve science and
technology problems in the field of
biosciences and biotechnology through
research with inter- or multidisciplinary
approaches to produce innovative and
tested works inthe form of theses and
papers that have been accepted in
accredited national scientific journals or
accepted at reputable international
seminars.

15
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PLO-3

Able to manage seHlearning, and develop
oneself as a personal lifelong learner to
compete at the national and international
levels, in order to make a real contribution
to solving problems by implementing
information and communication
technology and paying attention to the
principles of sustainability.

PLOA4

Able to determine, apply and evaluate
scientific methods to accurately analyze
natural phenomena by implementing the
latest Biologycal technology.

PLOS

Able to master the use of tools for
measurement and analysis oBiologycal
data and able to interpret.

PLO-6

Able to compile and document ideas,
thoughts, and scientific arguments and
communicate them to the public in a
responsible manner.

=]
=]
15

PLO-7

Able to implement comprehensively

Biologycal concepts starting from the
molecular, cellular, organismal, ecosystemn
and biosphere levels.

5
>
15

PLO-8

Able to understand, implement, and apply
the principles and concepts omarine
biology, environmental biology,
biosciences and biotechnology.
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4.5 Matrix of the relationship between Study Program Graduate Profiles
and Study Program Subjects

Table4.5.Matrix of the relationship between Study Program GraduatBrofiles and Subjects

No
Profil Lulusan
Course
PL-1 PL-2 PL-3 PL-4 PL-5
(Akademisi) | (Penelit) | (Konsultan) | (Entrepreneur) | (Staff)
1 | Philosophy of ! ! d d
Science and s
Research
Methods
2 | Tropical s g g ! !
Biodiversity
3 | Biochemical & s ’ ’ ! !
Biotechnology
4 | Cellular and ! ! ! !
Molecular !
Biology
5 | Physiology & p ’ ’ ’ ’
Development
6 | Cell and Tissue s ! ! ! !
Engineering
7 | Genetics p ! ! ! !
Engineering
8 Ecotoxicology ’
9 | Environmental ! ! ! !
Conservation !
Management
10 | Coastal and ! ! ! !
Marine 5
Resources
Management
11 | Coastal and ; ’ ’ ’ ’
Marine Ecology
12 | Enzymatic : ’ ’ ’ ’
Technology
13 ) p S5 5 S5 S5
Metabolomic
5 5 5 5
14 Plant Metabolic 5
Engineering
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15

Animal
Secondary
Metabolites

16

Phytochemistry

17

Animal
Toxicological
Biomarkers

18

Reproductive
Endocrinology

19

Cancer Biology

20

Biosystematics

21

Coastal and
Marine
Ecosystem
Restoration

22

Microbiomes

23

Biodiversity &
Environment
Impact

24

Mariculture

25

Agro-ecology

26

Remmote
Sensing and
Coastal
Mapping

27

Ecology
Restoraion

28

Marine and
Coastal
Pollution

29

Green
Business
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5 Determination of Study Material

To achieve the learning targets in the Biology master's program, minimal study
material includes the structure and function of organisms; molecular biology;
biosystematics and ecology, as well as philosophy of science and methodsBaflogycal
analysis. Ifthe input (new students) have not met the achievement target regarding the
study of six branches/tubs at the undergraduate level of biology as set forth in the Academic
Paper for the Bachelor of Biology Program, or have an undergraduate background notis1
Biology, new students must take part in matriculation until they achieve these minimum
competencies. The minimum content of study material in the biology master program is
cells and molecules, organismal biology, ecology, evolution, and the biosphercheT
curriculum in the master program must include content from other scientific disciplines to
support student competence so that they have the ability to take interdisciplinary and
multidisciplinary approaches in solvingBiologycal problems. Each study prgram can have
a concentration or provide additional application content that is unique to each according
to the missions, available resources and the specifics of the study program concerned.
Minimum study material, development and application of basic blogy in research can be
accessed in the learning process. The learning method is at least as shown in Table 3.

5.1 Body of Knowledge (BoK)

Bahan Kajian

Biochemistry, Cellular and Molecular Biology
Physiology and Development

Ecology andEnvironmental Science

Biology and Marine & Coastal Management
Biotechnology

Metode Penelitian

Biosystematics

NoakwNE

Table 5.1 Bahan kajian berdasarkan PLOProdi
PLO Deskripsi PLO Prodi Bahan Kajian
PLO1

Able to demonstrate attitudes and characters tha
reflect: devotion to God Almighty, ethics and integrity
virtuous character, sensitive and concerned abou
social and environmental issues, respecting culturg
differences and pluralism, upholding law enforcement
prioritizing the interests of the nation and the wider
community, through Creativity and innovation,
excellence, strong leadership, synergy, and othe
potential to achieve maximum results.

PLO2 , 9 Ecology&
Able to develop and solve science and technology Environmental

problems in the field of biosciences antiotechnology

L S Science
through research with inter- or multidisciplinary { Scientific
approaches to produce innovative and tested works ir| method

the form of theses and papers that have been accepte
in accredited national scientific journals or accepted
at reputable international serminars.
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PLO3 9 Ecology &
Able to manage seHfearning, and develop oneself as § Environmental
personal lifelong learner to compete at the national Science
and international levels, in order to make a real  Research
f:ontrlbu'qon to solving prgble_ms by implementing methodology
information and communication technology and
paying attention to the principles of sustainability.

PLO4 fBiochemistry,

sell and
Able to determine, apply and evaluate scientific molecular
methods to accurately analyze natural phenomena by] Biology
implementing the latestBiologycal technology. fResearch
methodology
fBiotechnology

PLG5 | Able to implement comprehensivelyBiologycal Ecology and
concepts starting from the molecular, cellular, Environmental
organismal, ecosystem, and biosphere levels. Science

Biology and
marine coastal
management
Biotechnology

PLO6 | Able tounderstand, implement, and apply the Ecology and
principles and concepts of marine biology, Environmental
environmental biology, biosciences and Science
biotechnology. Biology and

marine coastal
management
Biotechnology

PLO7 | Able to master the use of tools for measurement and |  Biosystematics
analysis ofBiologycal data and able to interpret.

PLO8 | Able to compile and document ideas, thoughts, and | Résearch
scientific arguments and communicate them to the | methodology
public in a responsible manner.

5.2 Description of Study Materian

Table 5.1. Study Materials (SM)

Table 5.2 Study Materials (SM)

No/ Code | Bahan Kajian (BK) Deskripsi Bahan Kajian
Biochemistry and biotechnology
Cell and molecular biology
SM1 Biochemistry, cell and Metabolomic
molecular biology Animal Secondary Metabolites
Cancer Biology
Phytochemistry
Physiology and Physiology and development
SM2 : :
Development Reproductive endocrinology
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Biomarkaer and animal toxicology

SM3

Ecology and Environmental
Science

Tropical biodiversity
Environment conservational
management

Ecotoxitology

SM4

Biology & Marine and
Coastal Management

Tropical biodiversity

Marine and coastal resource
management

Marine andcoastal ecology

SM5

Biotechnology

Biochemistry and biotechnology
Cell and tissue engineering
Genetics engineering

Plant metabolites engineering
Enzyme technology

SM-6

Research methodology

Phylosophy of scence and research
methods

Seminar

Thesis

SM7

Biosystematics

Biosystematics

Dokumen Kurikulum 37




P/embentukan Mata K ulia}

dan Penentuan
Bobot SKS

(EXNOLOGI SEPULY,
<\
W &




oy

6 Formation of Courses and Determination of Course Credit
Table 6.1 PLO suitability matrix with Study Material

PLO Description of Program Study PLO Study Material
Able todemonstrate attitudes and characters
that reflect: devotion to God Almighty, ethics
and integrity, virtuous character, sensitive
and concerned about social and
environmental issues, respecting cultural
PLO1 | differences and pluralism, upholding law
enforcement grioritizing the interests of the
nation and the wider community, through
Creativity and innovation, excellence, strong
leadership, synergy, and other potential to
achieve maximum results.
Able to develop and solve science and
technology problems inthe field of Ecology and _
biosciences and biotechnology through Environmental Science
research with inter- or multidisciplinary (Tropical Biodiversity,
PLO2 | approaches to produce innovative and tested| Environmental
works in the form of theses and papers that | Conservation
have been accepted in accredited national Management,
scientific journals or acceptedat reputable Ecotoxicology)
international seminars.
Able to manage seHearning, and develop
oneself as ahpersonal IIifeI%ng learner toI
compete atthe national and internationa
PLO3 levels, in order to make a real contribution to (F\I’Dehsiﬁ)asrg hhM%E‘hsoc(?gnce and
solving problems by implementing F? y hod
information and communication technology | "€S€arch methods)
and paying attention to the principles of
sustainability.
Biochemistry, cell and
molecular biology
Able to determine, apply and evaluate (bl?ol(t)ggﬁr?g)llsotg)/l acn:g" and
PLO4 scientific methods to accurately analyze molecular biolbgy

natural phenomena by implementing the
latest Biologycal technology.

Metabolomics, Animal
secondary metabolites,
Cancer biology,
Phytochemistry)
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Able to implement comprehensively
Biologycal concepts starting from the
molecular, cellular, organismal, ecosystem,
and biosphere levels.

5.1 Ecology &
Environmental Science
(Tropical Biodiversity,
Environmental
Conservation
Management,
Ecotoxicology

5.2 Coastal and marine
biology and management
(Tropical biodiversity,
Management of coastal
and marine resources,
Coastal aml marine
ecology)

5.3 Biotechnology
(Biochemistry and
biotechnology, Cell and
tissue engineering, Genetic
engineering, Plant
metabolic engineering,
Enzymatic technology)

PLG6

Able to understand, implement, and apply the
principles and concepts ofnarine biology,
environmental biology, biosciences and
biotechnology.

6.1 Ecology &
Environmental Science
(Tropical Biodiversity,
Environmental
Conservation
Management,
Ecotoxicology

6.2 Coastal and marine
biology and management
(Tropical biodiversity,
Management of coastal
and marine resources,
Coastal and marine
ecology)

6.3 Biotechnology
(Biochemistry and
biotechnology, Cell and
tissue engineering, Genetic
engineering, Plant
metabolic engineering,
Enzymatic technology)

PLO7

Able to master the use ofools for
measurement and analysis oBiologycal
data and able to interpret.

7.1 Biosystematics
(Biosystematics)

PLOS8

Able to compile and document ideas,
thoughts, and scientific arguments and
communicate them to the public in a
responsible manner.

8.1 Research methods
(Philosophy of science and
research methods,
Seminars, Thesis)
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Study Material (SM) Elements in SM | SM Formtion Course Name
Biochemistry
and
biotechnology,
Cell and tissue

] I?F]iologycal (e;ngineering,
- - Biochemistry, theory,covering enetic
%g%@%ﬂftb%lge” and cells and the level of cell | engineering,
9y molecules and molecular | Plant metabolic
studies engineering,
Phytochemistry,
Animal
Secondary
Metabolites
Biologycal
tﬂeolry, (l:O\]{erirﬁg ghysliology &
: - the level of ce evelopment,
Physiclogy and Organismal | and molecular | Animal
studies, Reproductive
organismal Technology
biology
Environmental
Conservation
Ecology _I\Iflar]aglement,
24 oxicology,
evolution Animal
Measurement | poxicological
rinciples and ’
Ecology and Ecology, (F:)once ts based Agroecology,
Environmental Science | evolution P Green Business
on state of the ar Restorati
technology for Eeslora lon
the analysis and Bpod_ogy, "
synthesis of I%I IVersity
living resources | &2
Environmental
Impact
Assessment,
Management of
Coastal and
Marine
Resources,
Biologycal Coastal ad
resources Marine Ecology,
produce works | Restoration of
Coastal and marine Bioloaveal that have the Coastal and
biology and resou%es potential to be | Marine
management applied in Ecosystems,
solving science | Marculture,
and technology | Remote Sensing
problems and Coastal
Mapping,
Coastal and
Marine
Pollution
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Enzymatic
Biologycal technology, Cell
Eciencc?_ trclla_t c%n and tissue
- e applied in the| engineering,
Biotechnology g%glacl)lcable fields of food, Cancer
9y health, Biotechnology,
bioenergy, and | Plant
the environment | Metabolomics
Engineering,
Determine the
appropriate
research method
Deepe(;]ing or
expanding
ﬁqgfﬁgé%h Biplogycgl gh_ilosophy dof
science by cience an
Research methodology (I;/Irotﬂglocr)r method producing Research
develo )r/nent models or Methods
P methods or
developing

theories that are
accurate, tested,
innovative.

Biosystematics

Evolution and
the biosphere

Biosystematics,
Metabolomics

Table 6.1 Calculation of credits for each course

Length
-0 P.LO of time to | Total
charge | achievem .
reach | (hours/ | Conversion to
No Course d to ent . .
o PLO (in | course | course credit
the indicator :
hours/co | credit)
course S
urse)
1) (2) 3) 4) (5) (6) (7)
PLO-1.1 T.1.1
Philosophy of | PLO-1 | PLO-1.2 T.1.2 ST1 ncredit (ST1
1 Science and PLO-1.2 T.1.3 +ST3)/45.3
Research PLO-5.1 T.5.1 hour
Methods PLO5 | PLO5.2 T.5.2 ST3 rounded
PLO-5.3 T.5.3
PLO-7.1 T.7.1
PLO-7 | PLO-7.2 T.7.2 ST1 | ncredit=6T1
2 Tropical PLO-7.2 T.7.3 +ST3)/45.3
Biodiversity PLO-8.1 T.8.1 hour
PLO-8 | PLO8.2 T.8.2 ST3 rounded
PLO-8.3 T.8.3
3 PLO-7 | PLO-7.1 T7.1| ST1
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PLO-7.2 T.7.2
Biochemistry (ST1 +ST3)/
and PLOS8.1 T.8.1 45.3 hour
Biotechnology | PLO-8 | PLO-8.2 T.8.2 ST3 rounded
PLO6.1 T.6.1
Cell and PLO-6 | PLO-6.2 T.6.2 ST1 (ST1+ST3)/
G| Voo o7 171 g
% | po7| PLO72| T72 | ST3
PLO-7.3 T.7.3
PLO6.1 T.6.1
PLO-6 | PLO-6.2 T.6.2 ST1 n credit= GT1
5 Physiology& +ST3)/45.3
Development PLO-7.1 T.7.1 hour
PLO7 | PLO-7.2 T.7.2 ST3 rounded
PLO-1.1 T.1.1 n credit= ST1
o1 Tl
6 Proposal PL S +ST3)/45.3
Seminar PLO-2 PLO-2.1 T.2.1 ST3 hour
rounded
PLO1 PLO1.1 T.1.1 STl rl-csr'?'gltTA%-r;
7 Thesis hgur '
PLO2 | PLO-2.1 T.2.1 ST3
rounded
PLO-6.1 T.6.1 n credit= ST1
8 Cell & Tissue PLO® PLO-6.1 STl +ST3)/45.3
Engineering PLO-7.1 T.7.1 hour
PLO-7 PLO-7.2 ST3 rounded
T.4.1
PLO4 | PLOA4.1 ST1 n credit= 6T1
9 Genetics PLO-7 | PLO7.1 T.7.1 ST3 +ST3)/45.3
Engineering hour
pLog | pLogl| '8 | sm rounded
PLO-3.1 T.4.1
PLO6 | b 532 STL | credit= 6T1
. PLO-5.1 T.7.1 +ST3)/45.3
10 | Ecotoxicology | PLO-7 PLO5.2 ST3 hour
pLo9 | pLost | 81 | s rounded
PLO-3.1 T.4.1
o et PLO3 | b 032 STL | 1 credit= 6T1
11 | Conservation | PLO-5 PLO-S.1 T.rd ST3 +S13)/453
PLO-5.2 hour
Management T.8.1 rounded
PLO-8 | PLO-8.1 o ST1
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PLO-7.1
Management of PLO-7 PLO-7.2 T.7.1 ST3 n credit= ST1
Coastal and PLO-7.3 +ST3)/45.3
12 asta ¢ PLO-7.4 : ) /45,
Resources PLO-8.1 T.8.1 r ?:iir d
PLO8 | PLO-8.2 < ST1 ounde
PLO-8.3
PLO-7.1 o
Marineand | PLO-7 | PLO72 | 71 | sT3 rlcgg'tj g é
13 Coastal hczur '
Engineering PLOS PLO-8.1 T.8.1 ST1 rounded
- PLO7 | PLO7.1 | T.7.1 | sT3 | hcredit=@6T1
14 nzyme +ST3)/45.3
Technology PLOS PLO-8.1 T.8.1 ST1 hour
rounded
PLO-3 E::gg'; T71 | sT3 | Ncredit=6T1
: . +ST3)/45.3
15 | Metabolomics PLOA1L T8l h
PLO-4 ' < ST1 our
PLO4.2 rounded
PLO-7.1 n credit= ST1
16 Plant Metabolic PLOT PLO-7.2 T.7.1 ST3 +ST3)/45.3
Engineering pLOS | PLOSB.1 T.8.1 ST1 hour
' rounded
Animal | PLOT | progs | T7a | T3 | EEE RN
17 Secondary ' Tal h ) '
Metabolites | PLO-8 | PLO-8.1 < ST1 our
rounded
PLO7 | prol> | T71 | sT3 | " Csr%"f g ;
18 | Phytochemistry ' Tal * h )/ 45.
PLO8 | PLO-8.1 S ST1 our
Animal PLO-6 | PLO6.1 T.6.1 STL | | credit= 6T1
19 | Toxicological | PLO-7 Etg;é T71 | sT3 | T STf) /45.3
Biomarkers : our
PLO-8 | PLO8.1 T.8.1 ST1
Animal PLO-4 E::gj; T4l ST1 n credit= GT1
20 | Reproduction PLO—5I1 +ST3)/45.3
Technology | PLO-5 PLOSIZ T.51 ST1 hour
PLO-7.1
PLO-7 T.7.1 ST3
21 | Cancer Biology PLO-7.2 (Slé ; ﬁgiz /
PLO-8 | PLO8.1 T.8.1 ST1 '
22 | Biosystematics| PLO-2 Etgg; T.7.1 ST3

Dokumen Kurikulum 44




i

PLO4 | PLOA41 T.8.1 ST1

PLO7 | PLO7.1 | T71 | sT3 | (ST1+ST3)/

45.3 hour
PLOS PLO-8.1 T.8.1 ST1
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Table 6.3 Matriks PLOdan Mata kuliah

No

PLO

Course

1/2|3[4]|5]6]7] 8

Semesterl

Philosophy of Science and Research
Methods

TropicalBiodiversity

Biochemistry and Biotechnology

AIW[IN|

Elective courses

Semeste2

Cell and Molecular Biology

Physiology and Development

Elective Course

Semestef3

Proposal Seminar

Elective Course

Semested

Thesis

Elective Course

[EEN

Cell and Tissue Engineering*

Management of Coastal and Marine
Resources*

Ecotoxicology*

Enzymaticlechnology*

Metabolomics

Genetics Engineering*

Coastal and Marine Ecology*

Environmental Conservation Management

O | NOO|O|~|W| DN

Plant Metabolic Engineering*

=
o

Animal Secondaryletabolites*

=
=

Phytochemistry

=
N

Animal Toxicological Biomarkers*

=
w

Reproductive Endocrinology

H
A

Cancer Biology

< [ K[ <K [ K| <K | < | < |<|<
<

=
(62}

Biosystematics*

< [ <[ <<
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7 Organization of Study Program Subjects

Table 7 Organizational Matrix of Study Program Subjects

MASTER PROGRAM COURSE GROUP
semester | CREP! Number
T of Course Compulsory Course Elective Course WUN-Course
1) 2) 3 4 ®) (6)
\Y% 8 1 Thesis
(8 credil)
I 8 2 Proposal Elective Course
Seminar (6 credif)
(2 credif
I 10 3 Cell and Physiology Elective Course
Molecular and (4 credif)
Biology Development
(3 credif) (3 credif)
I 10 4 Philosophy of Tropical Biochemistry Elective Course
Science and | Biodiversity and (3 credi)
Research (2 credi Biotechnology
Methods (2 credi)
(3 credi)
Total 36 10
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Catatan:

Compulsory Curriculum Cours€CCG:

Philosophy of Science and Research Methods
Tropical Biodiversity

Biochemistry and Biotechnology

Cell and Molecular Biology

Physiology and Development

Proposal Seminar

g. Thesis

~PQoo0 o

Elective Compulsory Cours¢ECQ:
Biotechnology Compulsory CourséBCQ

a. Cell and Tissue Engineering

b. Genetics Engineering
Environmental Compulsory Course (ECC)

a. Ecotoxicology

b. Environmental Conservation Management
Marine Compulsory CoursédMCQ

a. Marine and Coastal Source Management

b. Marine and Coastal Ecology

Eective CoursgEQ:

Enzyme Technology
Metabolomics

Plant Metabolites Engineering
Animal Secondary Metabolites
Phytochemistry

Animal Toxicology Biomarker
Reproductive Endocrinology
Cancer Biology
Biosystematics

TSTQ@ o o0TY
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COURSE GROUP OF GRADUATE PROGRAM / D4

Genefal
Information Engineering e((::g?at:(sm
3 8 design and . .
NO credit Coursewith code Compulsory | Elective | Mathematics and Engineering and. . proglem- ethics, socie
Science Course science and | communicati based c_ulture,
Course Course technology on experimentat environment,
technology on and
management)
includingCCC
1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
SEMESTER 1
SB 23510Philosophy of
1 3 Science and Research K
Methods
5 5 8!3 2351Q2rop|cal K
Biodiversity
SB 23510Biochemistry
3 2 . K
and Biotechnology
4 3 K
SEMESTER 2
SB 23520Cell and
1 3 . K
Molecular Biology
SB 23520Physiology
2 3 K
and Development
3 4 K
SEMESTER 3
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COURSE GROUP OF GRADUATE PROGRAM / D4

General
Information Engineering e((::g?at:(sm
. . : f design and . '
NO | credit Coursewith code Compulsory | Elective | Mathematics and | cnd'néerng and | oroblem ethics, socie
Course Course Science Course science and | communicati based c_ulture,
technology on experimentat environment,
technology on and
management)
includingCCC
SB 23530Proposal
1 2 . P K
Seminar
2 6 K
SEMESTER 4
1 8 SB 235401Thesis K
Total P q X y Z
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Table 7.1. Organizational Matrix for Masters / Doctoral Study Program Subjects

Semes Number of .| Elective Course
ter CREDIT Course Compulsory Course Credi Credit
(1) (2) 3 (4) %)
VI
Vv

Total
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Learning Name of Course/Lecture Block/Semi Lecture Block
Outcomes / 1st year 2n year 34 year 4" year
Learning Sub
Outcomes Semester 1 Semester 2 Semester 3 Semester 4 Semester 5 Semester 6 Semester 7 Semester 8
Rs. Method——> —> [Seminar) - [Thesis G (X)
PLO-1

Rs. Method| Rs. Method|
PLO-2

Metabolomics|

PLO-3

PLO-4
Metabolomics
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PLO-5

Env.Cons.Mana

Ani. Rep. Tech|

PLO-6

Rek.Sel.Jal
cotoxicology
iomarke

Microbiomes|
aj,Dam.Ling

MarCos Eco Rest

emote.Sen

PLO-7

ropical biodi

iochemthec

ioCellMo

hys&De

ell Tissue Eng

Gene Eng.

O] [@ [@ (@ [ [© X w| [m pyl
(%]
<
ol
>

o o
=
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co Rest

nviro Impact

€|
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PLO-8
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Biochemthec
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Remote Sensing
MarCos Pollution
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8 Distribution of Courses Each Semester and Scheduling of PLO
Measurements - Especially for Study Programs Oriented to
IABEE Accreditation

Table 8.1 Course List Semester-I

Course . Course
No Code Course Theory | Practicum credit
1) 2) (3) (4) 5) (6)
1 Philosophy of Science and 3 3
SB 235101 Research Methods
2 | SB 235102/ Tropical Biodiversity 2 2
3 Biochemistry and 2 2
SB235103 Biotechnology
4 Elective Course 3
Study Load Semester-I 10
Table 8.2 Course List Semester-Ii
Course : Course
No Code Course Theory | Practicum credit
(1) (2) 3) 4) (5) (6)
1 SB Cell and Molecular Biology 3 3
235201
2 SB Physiology and Development 3 3
235202
3 Elective Course 4
Study Load Semester-I| 10
Table 8.3 Course List Semester-ll|
Course . Course
No Code Course Theory | Practicum credit
(1) (2) (3) (4) (5) (6)
1 | SB 235301| Proposal Seminar 2 2
2 Elective Course 6
Study Load Semester-Il| 8
Table 8.4 Course List Semester-1V
Course . Course
No Code Course Theory | Practicum credit
1) (2) 3 4) ) (6)
1 | SB 235401 | Thesis 8 8
Study Load Semester-1V 8
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Table 8.5 Elective Course List

Course . Course
No Code Course Theory | Practicum credit
(1) (2) 3) (4) (5) (6)
1 | SB 235104 | Cell and Tissue Engineerihg 2 1 3
Marine and Coastal Source
2 | SB 235105 Managemerit 2 1 3
3 | SB 235106 | Ecotoxicology 2 1 3
4 | SB 235107 | EnzymeTechnology 2 1 3
5 | SB 235108 Coastal gnd Marine Ecosystem 2 0 5
Restoration
6 | SB 235109 | Microbiomes 2 0 2
7 | SB 235205 | Genetics Engineeririg 2 1 3
8 | SB 235206 | Marine and Coastal Ecoloty 2 1 3
Environmental Conservation
9 SB 235207 Managemertt 2 1 3
10 | SB 235208 | Mariculture 2 0 2
11 | SB 235209 | Agro-Ecology 2 0 2
12 | SB 235303 | Metabolomics 2 2
13 | SB 235304 | Phytochemistry 2 2
14 | SB 235305 | Animal Toxicology Biomarket 2 1 3
15 | SB 235306 | Reproductive Endocrinology 2 2
16 | sB235307 Remo_te Sensing and Coastal ) 0 5
Mapping
17 | SB 235308 | Ecology Restoration 2 0 2
18 | SB 235306 Biodiversity and Environmental 2 0 5
Impact Assessment
19 | SB235403 | Animal Secondary Metabolites 1 1 2
20 | SB235404 | Cancer Biotechnology 2 2
21 | SB235405 | Biosystematics 2 1 3
22 | SB235406 | Plant Metabolites Engineerihg 2 1 3
23 | SB235407 | Coastal and Marine Pollution 2 0 2
24 | SB235408 | GreenBusiness 2 1 3
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Master by Riset

Table 8.1 Course List Semester-I

Course : Course
No Code Course Theory | Practicum credit
1) 2) 3) (4) ) (6)
1 - Compulsory Course 9 9
2 i RPL (Recognition of Past 3 3
Learning
Study Load Semester-Semester | 12
Table 8.2 Course List Semester-Il
Course . Course
No Code Course Theory | Practicum credit
1) (2) 3) 4) ) (6)
1 | SB235203| Thesisl 4 4
2 | SB235204| Publicationl 6 6
Study Load Semester-Semester |l 10
Table 8.3 Course List Semester-Ill
Course . Course
No Code Course Theory | Practicum credit
(1) (2) (3) (4) (5) (6)
1 | SB235302| Thesisll 6 6
Study Load Semester-Semester Il 6
Table 8.4 Course List Semester-1V
Course : Course
No Code Course Theory | Practicum credit
1) (2) 3 4) ) (6)
1 | SB235402| Publicationll 8 8
Study Load Semester-Semester IV 8
Keterangan:
Publicationi] Reputable Inter. Journ@lccredited Nationa
Journal(Sinta 1,2,3,4)
Thesisll Thesis
Thesisl Proposal
Publicationl | Reputable International Seminar
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TABLE 1. RPL Magister Course List

No.| Course Code Nama Course Course credit
1 SB 185201 |Cell and Molecular Biology 3
2 SB 185202 |Physiology and Development 3
3 SB 185105 |Cell and Tissue Engineerihg 3
4 SB 185106 |Marine and Coastal Source Management 3
5 SB 185107 |Ecotoxicology 3
6 SB 185205 |GeneticsEEngineering 3
7 SB 185206 |Marine and Coastal Ecologly 3
8 SB 185207 |Environmental Conservation Managentent 3

TABLE 2.DAFTAR ELECTIVE COURSE (diambil total 9 CREDIT)
Course . Course

No Code Course Theory | Practicum credit

(1) (2) _(3) (4) 5) (6)
1| sB 235104 Cell and Tissue 2 1 3

Engineering
2 Marine and Coastal
SB 235105 Source Management 2 1 3
3 | SB 235106/ Ecotoxicology 2 1 3
4 | SB 235107 | Enzyme Technology 2 1 3
5 SB 235108 Coastal and Marine . 5 0 5
Ecosystem Restoration
6 | SB 235109| Microbiomes 2 0 2
7 | SB 235205| Genetics Engineeririg 2 1 3
8 SB 235206 Marine and Coastal 2 1 3
Ecology
9 Environmental
SB 235207 | Conservation 2 1 3
Managemerit
10| SB 235208 | Mariculture 2 0 2
11| SB 235209| Agro-ecology 2 0 2
12| SB 235303| Metabolomics 2
13| SB 235304 | Phytochemistry 2 0 2
14 SB 235305 Anlmal Toxicology 5 1 3
Biomarkef
15 SB 235306 Animal Reproduction 5 0 5
Technology
16 SB 235307 Remote Sen5|_ng and 5 0 5
Coastal Mapping
17| SB 235308| Ecology Restoration 2 0 2
18 Biodiversity and
SB 235306 | Environmental Impact 2 0 2
Assessment
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19

SB235403

Animal Secondary
Metaboliteg

20

SB235404

Cancer Biology

21

SB235405

Biosystematics

22

SB235406

Plant Metabolites
Engineering

N NN P

P | Rk|o| k.
w (W~

23

SB235407

Marine andCoastal
Pollution

o
N

24

SB235408

Green Business

2

Note: courses marked with * CREDIT include Practicum
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Table 7. PLO measurement charged to MA or in the form of the following template (especially study programs tlaaé not oriented to the
IABEE accreditation body

NO

COURSE
CODE

COURSE NAME

PLO1

PLO2

PLO3

PLO4

PLG
5

PLO6

PLO7

PLO8

1)

)

(©)

(4)

(©)

(6)

()

(8)

9)

(10)

(11)

[ERN

SB 235101

Philosophy of Science and Research
Methods

1

1

SB 235102

Tropical Biodiversity

SB 235103

Biochemistry and Biotechnology

SB 235201

Cell and Molecular Biology

SB 235202

Physiology and Development

PRk

SB 235301

Proposal Seminar

SB 235401

Thesis

SB235204

Publication 1

O O N BWN

SB235402

Publication 2

=
o

SB235203

Thesis1

=
=

SB235302

Thesis2

RRRrRR R

RlRRRR| R

=
w

SB 235104

Cell and Tissue Engineering

[EY
n

SB 235205

Genetics Engineering

=
(63}

SB235106

Ecotoxicology*

=
(o3}

SB 235207

Environmental Conservation Managemerit

=
~

SB 235105

Marine and Coastal Source Management

=
(o]

SB 235206

Marine and Coastal Ecology

=
(o]

SB 235107

Enzyme Technology

RiRrRrIRR R

N
o

SB 235303

Metabolomics

N
=

SB235406

Plant Metabolites Engineering
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COURSE

PLG

NO CODE COURSE NAME PLO1l | PLO2 | PLO3 | PLO4 5 PLG6 | PLO7 | PLOS

Wl @ 3) @ e 6 [ o6 [ @ @ ]ay

22 | SB235403 | Animal Secondary Metabolite$ 1 1

23 | SB 235304 | Phytochemistry 1 1

24 | SB 235305| Animal Toxicology Biomarker 1 1 1

25 | SB 23530 | Animal Reproduction Technology 1 1

26 | SB235404 | Cancer Biology 1 1

27 | SB235405 | Biosystematics 1 1

28 | SB 235109| Microbiomes 1 1 1

29 | SB 235209| Agro-ecology 1 1

30 | SB235408 | Green Business 1 1

31 | SB 235308 Ecology Restoration 1 1 1

32 | B 235306 Biodiversity and Environmental Impact 1 1 1
Assessment

33 | SB 235108 Coastal and Marine Ecosystem Restoration 1 1 1

34 | SB 235208 | Mariculture 1 1
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9 Learning through MB - KM
MB - KM learning according to Chancellor's Regulation Number 21
Tahun 2021

The MB KM activity is a learning process that is carried out outside the Study Program
both in ITS internal and outside ITSvhich consists of

1. learning in other Study Programs in internal ITS;

2. learning in the same Study Program at Universities outside ITS;

3. learning in other study programs at tertiary institutions outside ITS; And

4. learning in non-university institutions

The sope of MB- KM activities is 8 (eight) learning activities which include:
Internship/ Work Practice;

Building Villages/Thematic Real Work Lectures;

Student Exchange;

Humanitarian Projects;

Research/Research;

Entrepreneurial Activities;

Independent Studieg Projects; And

Teaching Assistance in the Education Unit

ONok~wNE
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10 Semester Learning Plan (SLP

Table16 SLP Document for Regular Master (S2)

No | Semester| Course Code Course Name CREDIT SLP Document
1) (2) 3) (4) () (6)
Compulsory Course
1 I SB 235101 | Philosophy of Science and Research Methods 3 Available
2 I SB 235102 | Tropical Biodiversity 2 Available
3 I SB 235103 | Biochemistry and Biotechnology 2 Available
4 Il SB 235201 | Cell and MoleculaBiology 3 Available
5 Il SB 235202 | Physiology and Development 3 Available
6 1l SB 235301 | Proposal Seminar 2 Available
7 \Y% SB 235401 | Thesis 8 Available
Elective Compulsory Course
1 I SB 235104 | Cell and Tissue Engineerihg 3 Available
2 Il SB 235205 | Genetics Engineeririg 3 Available
3 I SB 235106 | Ecotoxicology 3 Available
4 Il SB 235207 | Environmental Conservation Managentent 3 Available
5 I SB 235105 | Marine and Coastal Source Management 3 Available
6 Il SB 235206 | Marine and Coastd&cology* 3 Available
Elective Course
1 I SB 235107 | Enzyme Technology 3 Available
2 I SB 235108 | Coastal and Marine Ecosystem Restoration Available
3 I SB 235109 | Microbiomes Available
4 Il SB 235201 | Cell and Molecular Biology 3 Available
5 Il SB 235202 | Physiology and Development 3 Available
6 Il SB 235208 | Mariculture Available
7 Il SB 235209 | Agro-ecology Available
8 1l SB 235303 | Metabolomics 2 Available
9 [l SB 235304 | Phytochemistry 2 Available
[l SB 235305 | Animal ToxicologyBiomarkef 3
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11 SB 235306 | Animal Reproduction Technology 2

I SB 235307 | Remote Sensing and Coastal Mapping
1] SB 235308 | Ecology Restoration
1] Biodiversity and Environmental Impact

SB 235306 Assessmeﬁt
\% SB235403 | Animal Secondary Metabolit&és 2
\% SB235404 | Cancer Biotechnology 2
\Y% SB235405 | Biosystematics 3
\Y% SB235406 | Plant Metabolites Engineerihg 3
\% SB235407 | Marine and Coastal Pollution
\% SB235408 | Green Business
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Table 16 SLPDocument for S2 Master by Riset

@

No | Semester| Course Code Course Name CREDIT SLP Document
1) (2) 3 4) ) (6)
Compulsory Course
1 I - RPL Subject Available
2 I SB 235101 | Philosophy of Science and Research Methods 3 Available
4 Il SB235203 | Thesisl 4 Available
5 Il SB235204 | Publicationl 6 Available
6 I SB235302 | Thesisll 6 Available
7 \% SB235402 | Publicationll 8 Available
RPL Subject List
1 I SB 235104 | Cell and Tissue Engineerihg 3 Available
2 I SB 235105 | Marine andCoastal Source Management 3 Available
3 I SB 235106 | Ecotoxicology 3 Available
4 Il SB 235205 | Genetics Engineeririg 3 Available
5 Il SB 235201 | Cell and Molecular Biology 3 Available
6 Il SB 235202 | Physiology and Development 3 Available
7 Il SB 235206 | Marine and Coastal Ecologly 3 Available
8 Il SB 235207 | Environmental Conservation Managentent 3 Available
Elective Course
1 I SB 235107 | Enzyme Technology 3 Available
2 I SB 235108 | Coastal and Marine Ecosystem Restoration
3 I SB 235109 | Microbiomes
4 Il SB 235201 | Cell and Molecular Biology 3 Available
5 Il SB 235202 | Physiology and Development 3 Available
6 Il SB 235208 | Mariculture
7 Il SB 235209 | Agro-ecology
8 11 SB 235303 | Metabolomics 2 Available
9 1l SB 235304 | Phytochemistry 2 Available
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19 11 SB 235305 | Animal Toxicology Biomarkey 3 Available
11 I SB 235306 | Animal Reproduction Technology 2 Available
12 1] SB 235307 | Remote Sensing and Coastal Mapping
13 11 SB 235308 | Ecology Restoration
14 1] SB 235306 Biodiversity and Environmental Impact

Assessment
15 \% SB235403 | Animal Secondary Metabolit&és 2 Available
16 \Y% SB235404 | Cancer Biotechnology 2 Available
17 Y SB235405 | Biosystematics 3 Available
18 Y SB235406 | Plant Metaboliteg€ngineering 3 Available
19 \% SB235407 | Marine and Coastal Pollution
20 \% SB235408 | Green Business
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS)
FACULTY OF SCIENCE AND DATA ANALYTICS
DEPARTEMENBIOLOGY

Code
Dokumen

SEMESTER LEARNING PLAN

COURSE

CODE Course Cluster BOBOT (credit) SEMEST | Tgl Penyusunan

ER

Philosophy of Science and
Research Methods
Philosophy of Science and
Research Methodology

SB35101 General 3 0 1 27 September 2020

AUTHORIZATION

SLP Developer Lectures RMK Coordinator Head of Study Program

Signature Signature Signature

Dr. Tutik Nurhidayati, M.Si Dr. Awik Puji Dyah

Nurhayati, M.Si

Dr. Awik Puji Dyah Nurhayati, M.Si

Learning

PLO-Study program charged to courses

Outcomes

PLOPLO 1

Able to demonstrate attitudes and characters that reflect: piety to God Almighty, ethics and integrity, virtuous
character, sensitive and concerned with social and environmental issues, respecting cultural differences and plur
upholding law enforcement, prioritizing the interests of the nation and society, through creativity and innovation,
excellence, strong leadership, synergy, and other potentials to achieve maximum results.

PLOPLO 5

Able to develop and solve science ardtnology problems in the field of bioscience and biotechnology through
research with an inter or multidisciplinary approach to produce innovative and tested works in the form of theses
papers that have been accepted in accredited national scientdigrpals or accepted at reputable international
seminars.

Subject Learning Outcomes (SLO)

SLO1

Mahasiswa dapat berpikir secara ilmiah sesuai kaidah keilmuan

SLO2

Mahasiswa dapat menelaah dan menganalisis kebenaran di dalam suatu proses ilmiah
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SLO3 Mahasiswa mampu membedakan jenis penelitian dan memahami teknik penulisan hasil penelitian sesuai kaidah
keilmuan
SLO4 Mahasiswa mampu menulis hasipenelitian sesuai metode ilmiah yang diterima secara internasional
SLO5 Mahasiswa dapat membedakanjenis jurnal dan memilih jurnal yang akan disubmitkan
SLO6 Mahasiswa mengetaui jenis jenis reviewer jurnal beserta teknik singkat menjawab respon daeviewer
PLOZz SLO Map
PLOL | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS8
SLO1 W W
SLO2 W N
SLO3 W W
SLO4 W N
SLO5 W N
SLO6 W W
Subject This subject learns some scientific ways of thinkiogic, critical and scientific ways. In addition, it discusses basic methods of
Overview scientific writing and research methodology. Furthermore, some assessments and exercises on research and proposal writing
given. Likewise, how to construct a constructivarpgaraph coherence with introduction, results, discussion and conclusions part
based on ethics of scientists in writing scientific papers are also being practiced
Study Process of scientific thinking, scientific paradigntisjth and scientific attitude; Basic methods of scientific writing, research, stages
Materials: paragraph coherence with introduction of writing techniques, results, discussion and conclusion; Ethics of scientistsingwrit
Learning scientific papers
materials
Refferences Main:

1. Ladyman, J. 2002. Understanding Philosophy of Science, Routledge, Taylor and Francis Group, New York.
2. GlasmanDeal, H., 2009. Science Research Writing: A Guide for Ndative Speakers of English, First edition. Imperial
College Press.

Supportin
0:

Open Journal
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Supporting Dr. Tutik Nurhidayati, M.Si
lecturer
Requirement -
courses
Form of Learning; Learning .
, . : Learning Methods; Materials Ra’qng
The final ability of Evaluation . " Weight
Student Assignment; [Refferences]
Week each stage of [Time Estimation] (%)
learning (Sub-SLO
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7 (8)
1 | Students can think | Dapat berpikir Tutorial dan diskusi Proses berpikir 10
scientifically secara ilmiah kelompok (150 ilmiah
according to sesuai kaidah menit)
scientific rules keilmuan
2 | Mahasiswa dapat Dapat Tutorial dan diskusi Paradigma 10
menelaah dan menganalisis kelompok (150 keilmuan
menganalisis suatu menit)
kebenaran di _dal_am kebenaran di
suatu proses ilmiah
dalam suatu
proses ilmiah
3 | Mahasiswa dapat Dapat Tutorial dan diskusi Kebenaran dan 10

membuat karya
ilmiah dengan etika
keilmuannya

membuat karya
ilmiah dengan
etika
keilmuannya

kelompok (150
menit)

ATTITUDEIImiah
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4 | Mahasiswa dapat Dapat Tutorial dan diskusi Pengantar metode 5
menjelaskan dasar | mendeskripsik kelompok (150 ilmiah dan dasar
metode ilmiah yang | an komponen menit) penulisan metode
sudah pernah jurnal ilmiah
dipelajari
5 | Mahasiswa mampu | Dapat Tutorial, diskusi TahapanPenelitian 5
membedakan jenis | mendeskripsik kelompok dan studi deskriptif dan
penelitian (_jan _ an penelitian kasus (150 menit) kualitatif
memghaml tel§n|k deskriptif dan
penulisan hasil o .
penelitian kualitatif sesuai
kaidah ilmiah
6,7,8 | Mahasiswa dapat Dapat Tutorial, diskusi Koherensi 10
menulis proposal membuat draft kelompok, praktik paragaraph dengan
penelitian sesuai proposal membuat proposal bagian-bagian
prosedur metode (450 menit) karya ilmiah
penelitian
9 |ETS (150 menit)
10, 11| Mahasiswa dapat Dapat Tutorial, diskusi Koherensi 10
menulis Thesis membuat draft kelompok, praktik paragaraph dari
sesuai prosedur Thesis membuat draft pendahuluan
metode penelitian Thesis (450 menit) sampai di dapatkan
kesimpulan
12, 13| Mahasiswa mampu | Dapat Praktik menelusur Komponen jurnal 10
membedakan dan membuat draft jurnal yang dipilih
memilih jenis jurnal | jrnal yang untuk submit (300
yang akan akan di submit menit)

disubmitkan
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14 | Mahasiswa Dapat Praktik menelusur Etika membalas 10
mengetaui jenis jenis| membuat draft reviewer jurnal yang pertanyaan dari
reviewer jurnal jurnal yang dipilih untuk submit reviewer
beserta teknik akan di submit (150 menit)
singkat menjawab
respon dari reviewer
15 | Mahasiswa mampu | Dapat Praktik membuat Pengetahuan 20
membuat draft membuat draft draft jurnal (150 tentang jurnal
sederhana jurnal jurnal yang menit) beruptasi dan tidak
yang akan akan disubmit beserta pengenalan
disubmitkan aturan dasar
bagaimana
mensubmit karya
ilmiah ke jurnal
16 | EAS (150 menit)
Total Rating Weight 100% |
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INSTITUTEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMBBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R

Tropical Biodiversity SB235102 2 \ 0 1 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program

Signature Signature Signature

Indah Trisnawati Dwi Tjahjaningrum, S.Si., Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si

M.Si., Ph.D Nurhayati, M.Si
Learning PLQOStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif kekaegepBiology mulai dari tingkat molekul, seluler, organisn

PLO/PLO 7

ekosistem, dan biosfer.
Able to comprehensively implem&mnblogycal concepts from the molecular, cellular, organismal, ecosystem, and biog
levels.

PLO/PLO 8

Mampu memahami, mengimplementasikiam mengaplikasikan prinsip dan kondiplogykelautan Biology
lingkungan, biosains daBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology,
bioscience andiotechnology.

Subject Learning Outcomes (SLO)

SLOL Mahasiswa mampu memahami dan mengkategorikan biodiversitas dalam hirarki dan menghubungkan antara bio
dengan konsep evolusi yang mendukung terjadinya biodiversitas.

SL Mahasiswa mampu memahami dan mengkategorikan kepentingan dan nilai manfaat (utilitarian value) dari biodiv

SLCB Mahasiswa mampu mengidentifikasi dan membandingkan biodiversitas berdasar skala spasial untuk kepentingar

biodiversitas.
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SLOA Mahasiswa mampu mengidentifikasi dan menganalishdlalang merupakan ancaman dan tantangan bagi biodiverg
SLO5 Mahasiswa mampu menganalisa dan mengevaluasi berbagai solusi dan pengelolaaraiechagapgtantangan
biodiversitas
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 d
SLO?2 d
SLO3 d
SLO4 d
SLO5 d

Subject Overview,

Biodiversitas merupakan ilmu yang berkaitan dengan tingkat keragaman mahluk hidup dan alam dalam biosfer. Keanekaragia
hidup dan alam ini membentuk suatu sist8&umpportingyang telah dimanfaatkan oleh populasi manusia untuk pertumbuha]
perkembangannnya. Keanekaragaman ini dapat diamati dan dikategorikan pada tiga tingkatan: variabilitas genetik dalesiesy
keanekaragaman spesies dalam komunitas, dan orgaspsags dalam suatu area yang di dalamnya terdapat komunitas tumbu
hewan yang berbeda yang menyusun keanekaragaman ekosistem. Biodiversitas sangat penting dalam kehidupan manusig
manfaat ekonomi, jasa lingkungan, budaya, estetika mawsata. Dalam kuliah ini diberikan materi berkaitan dengan ancama
tantangan terhadap biodiversitas, dengan berbagai solusi dan pengelolaaannya..
Biodiversity is a science that deals with the level of diversity of living things and nature in thkdo@asphis biodiversity of nature af
nature forms a support system that has been exploited by the human population for its growth and development. Thsadize
observed and categorized into three levels: genetic variability within a specigss gfieersity in the community, and organizatio
species in an area where there are different plant and animal communities that make up the diversity of the ecosysesity Bioatiny
important in human life and is worth the economic benefits, enriental services, culture, aesthetics and tourism. In this lecture is
material related to threats and challenges to biodiversity, with various solutions and management.

Study Materials:
Learning
materials

Pendahuluan: review konsep dalaoologyterkait materi biodiversitas ; Biodiversitas : pengertian, proses dan pengukuran ; Kepe
dan nilai manfaat biodiversitas ; Pemetaan Biodiversitas ; Tantangan Biodiversitas 1: Hilangnya habitat dan fragntamntasi habi
Tantangan Biodiversitas 2: Rembuhan penduduk dan overeksploitasi ; Solusi dan pengelolaan terhadap ancaman/tantangan b
biodiversitas.

Introduction: a review of ecological concepts related to biodiversity materials; Biodiversity: understanding, processamdmesd;
The importace and value of the biodiversity benefits; Biodiversity Mapping; Challenges of Biodiversity 1: habitat loss and habit
fragmentation; Challenges of Biodiversity 2: Population growth and over exploitation; Solutions and management of thabengés

for biodiversity.
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Refferences Main:
1. Bryant P. J. 2005. Biodiversity and Conservation, University of California, Irvine.
2. Naeem, S., Bunker, D.E., Hector, A., Loreau, M., and Perrings, C. 2009. Biodiversity, Ecosystem Functioning, and/éli@iag
: An Ecological and Economic Perspective. Oxford University Press Inc., New York.
3. Lockie, S. and Carpenter, D. 2010. Agriculture, biodiversity and markets : Livelihoods and agroecology in comparatitege
Earthscan publisher. Oxon.
4. Eldredge, N. 2002. Life on Earth An Encyclopedia of Biodiversity, Ecology, and Evolution-@BO, Inc. California.
Supporting
Open Journal
Supporting Indah Trisnawati Dwi Tjahjaningrum, S.Si., M.Si., Ph.D.
lecturer
Requirement -
courses

Form of Learning;

_ 5 Learning Methods: Learning Materials | Rating
Thefinal ability of Evaluation Student Assi nmen’t' [Refference$ Weight
Week each stage of ) sign! ’ (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2) 3) 4) Offline (5) Online (6) (7) (8)

1 | Mahasiswa mampu | Dapat Kuliah, tutorial dan Pendahuluan : 5
memahami konsep | menjelaskan diskusi (100 menit) review konsep dalan
konsepecologyyang | konsepkonsep ecologyterkait
mendasari ecologyyang materi biodiversitas
biodiversitas dan mendasatri

pengelolaannya

biodiversitas
dan
pengelolaannya
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2 | Mahasiswa mampu | Dapat Kuliah, tutorial (100 Biodiversitas : 10
memahami dan meng menjelaskan dat menit) pengertian, proses
kgtegorik_an mengkategorika dan pengukuran
E:?Srllllieéirtlas dalam n bioinersitas
memahami konsep | S€suai dengan
evolusi yang hirarki/tingkat
mendukung terjadinyi organisasi
biodiversitas

3, 4 | Mahasiswa mampu | Dapat Kuliah, tutorial (200 Kepentingan dan 15
memahami dan menjelaskan dat menit) nilai manfaat
kmengl;gtegor(ijkan " mengkategorika biodiversitas

epentingan dan nilai .

mffnfaat %tilitarian " kep.en‘tlngan

valug dari dan nilai

biodiversitas manfaat
(utilitarian
value dari
biodiversitas

5, 6 | Mahasiswa mampu | Dapat Kuliah, tutorial (200 Pemetaan 15

mengidentifikasi dan
membandingkan
biodiversitas berdasal
skala spasial untuk
kepentingan pemetag
biodiversitas.

mengidentifikasi
dan membuat
perbandingan
biodiversitas
berdasar skala
spasial untuk
kepentingan
pemetaan
biodiversitas.

menit)

Biodiversitas
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7, 8 | Mahasiswa mampu | Dapat Kuliah, tutorial (200 Tantangan 15
mengidentifikasi dan | mengidentifikasi menit) Biodiversitas 1 :
menganalisa masalall 4an membuat Hilangnya habitat
hilangnya habitat dan - dan fragmentasi
fragrr?entasi habitat, analisis terhaday habitatg
yangmerupakan p_ermasalahan
ancaman dan hilangnya
tantangan bagi habitat dan
biodiversitas. fragmentasi

habitat yang
merupakan
ancaman dan
tantangan bagi
biodiversitas.
9, 10,/ Mahasiswa mampu | Dapat Kuliah, tutorial (300 Tantangan 20

11 | mengidentifikasi dan | mengidentifikasi menit) Biodiversitas 2 :
menganalisa masalall 4an membuat Pertumbuhan
peningkatan penduduk dan

pertumbuhan
penduduk dan
overeksploitasi, yang
merupakan ancaman
dan tantangan bagi
biodiversitas.

analisis terhadaj
permasalahan
peningkatan
pertumbuhan
penduduk dan
overeksploitasi
yang merupakar
ancaman dan
tantangan bagi
biodiversitas.

overeksploitasi
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12, 13 Mahasiswa mampu | Dapat membuat Kuliah, tutorial (300 Solusi dan 20
14 | menganalisa dan analisis dan menit) pengelolaan
mengevaluasi membuat terhadap
berbagai solusi dan evaluasi dan ancaman/tantan
pengelolaan terhaday lusiterhad gan bagi
ancaman/ tantangan | SO'usiterhadap biodiversitas
biodiversitas. metode
pemantauan dat
pengelolaan
biodiversitas
dari
ancaman/tantan
an
15 | ETS (200 menit)
16 | EAS (100 menit)
Total RatingWeight 100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMBBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTHE Tgl Penyusunan
R
Biochemistry andiotechnology| SB235103 Biotechnology 2 0 1 27 September 2020
Biochemistry and Biotechnolog
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr.rer.nat. Maya Shovitri, M. Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati. M. Si
Nurhayati. M. Si
Learning PLQOStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler, organisn

PLOPLO 7

ekosistem, dan biosfer.
Able to comprehensively implem@&ublogycal concepts from the molecular, cellular, organismal, ecosystenhiasphere
levels.

PLOPLO 8

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip danBohsgpkelautan,Biologylingkungan,
biosains darBiotechnology

Able to understand, implement, and apply the principles and conceptrioke biology, environmental biology, bioscien
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

Mahasiswa dapat memahami dan menerangkan konsep biomolekul, ikatan kimia, pH, system buffer.
Able to explain basic conceptstadmolecules, ionic interactions and bonds, water, pH and buffer system.
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SL Mahasiswa dapat memahami dan menerangkan tentang konsep dasar anabolisme dan katabolisme dari DNA, as;
amino, protein, karbohidrat dan lipid.
Able to explairanabolism and catabolism of DNA, amino acid, protein, carbohydrate and lipids.

SLCB Mahasiswa dapat memahami dan menerangkan kembali jurnal/paper tentang afikéssthnologyuntuk meningkatkan
produksi karbohidrat, lipidjdanprotein.
Able to represent paper about biotechnology aplication for improving production of protein, carbohydrate and lipids

SLO Mahasiswa dapat memahami dan menerangkan konsep etika dalam apliktesthnologydan jurnal yang terkait
Able to explain concepts of bioethics and able to represent related paper.

PLO¢ SLO Map

PLO1 [ PLO2 [ PLO3 [ PLO4 [ PLO5 | PLO6 | PLO7 [ PLO 8
SLO1 d
SLO2 d
SLO3 d
SLO4 d

Subject Overview

Mata kuliah ini tentang ikatan dan interaksi atom, keasaman dan sistem buffer , serta anabolisme dan katabolisme asagmasarkle:
amino, protein, karbohidrat dan lemak. Mata kuliah ini juga tentang apli&asechnologymerekaya anabolisme/katabolismeatekul
organik tersebut untuk kesejahteraan manusia dan bioetika.

This course deals with atomic bonding and interactions, acidity and buffer systems, anabolism, and catabolism of nsicéeturazid
acids, proteins, carbohydrates, and fats. This cowrsésd about biotechnology to engineer anabolism/catabolism of those organic
molecules for human welfare and bioethics.

Study Materials:
Learning
materials

Biomolekul, ikatan dan interaksi atom, air, pH dan sistem buffer; anabolisme dan katabolismeNp&dasBm amino, protein,
karbohidrat, lemak; aplikasliotechnologyuntuk meningkatkan suatu produk biomolekul dan bioetika terkait dengan aplikasi
Biotechnology

Biomolecules, atomic bonds and interactions, water, pH, buffer system, anabolism and satabBINA, amino acids, proteins and
enzymes, carhohydrates, lipids, applied biotechnology for human welfare and bioethics.

Refferences

Main: |
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1. Brown, T.A. 2010. Gene Cloning and DNA Analysis, an Introduétigliton. WileyBlackwell.
2. Primrose, S.B and R.M. Twyman. 2006. Principles of Gene Manipulation and Genbriidgioh. Blackwell Publishing.
3. Nelson, D.L. and Cox, M.M., 200éhninger : Principles of Biochemist#th edition, University oiVisconsin, Madison, USA.
Supporting
Open Journal
Supporting Dr.rer.nat. Maya Shovitri
lecturer
Requirement -
courses
. N Ifeoz:rr::ir?; Iﬁg{;g;%_ Learning Materials | Rating
The final ability of Evaluation StudentAssi nmen’t' [Refference$ Weight
Week each stage of ) 19Nl ’ (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1,2 | Mahasiswa dapat Dapat Kuliah, dan diskusi - Kontrak kuliah 10
memahami dan menjelaskan (200 menit) dan Pendahuluan
menerangkan tentang konsep - Biomolekul,
konsep biomolekul, | biomolekul, ikatan kimia, pH,
ikatan kimia, pH, ikatan kimia, system buffer
system buffer pH, system Refferences
buffer - Nelson, D.L. an
Cox, M.M., 2004
Lehninger
3,4,5,6 Mahasiswa dapat Dapat Kuliah, dan diskusi Konsep anabolisme 40
.7 | memahami dan menjelaskan (500 menit) dan katabolisme dar
menerangkan tentang konsep DNA, asam amino,
konsep anabolisme
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dan katabolisme dari
DNA, asam amino,
protein, karbohidrat
dan lipid

anabolisme dan
katabolisme
pada DNA, asan
amino, protein,
karbohidrat dan

protein dan enzim,
karbohidrat dan lipid

Refferences
Nelson, D.L. and
Cox, M.M., 2004,

lipid Lehninger
8,9 | Mahasiswa dapat Dapat Kuliah, dan diskusi Biotechnology. 10
memahami dan menjelaskan (200 menit) - Metode
menerangkan konseg metodedan - komponen
etika dalam aplikasi | etika aplikasi penting
Biotechnologydan Biotechnology Supportingiya
jurnal yang terkait - etika
10 | ETS (2100 menit)
11,12 Mahasiswa dapat Dapat Presentasi mahasisw Studi kasus dari 30
13 | memahami dan membaca, dan diskusi (300 published jurnal

menerangkan tentang
konsepanabolisme
dan katabolisme dan
aplikasinya dengan
memahami jurnal.

menganalisa
dan
menerangkan
ulang jurnal
tentang aplikasi
Biotechnology
untuk
meningkatkan
produksi

menit)

tentang aplikasi

Biotechnologyuntuk

produksi :

- karbohidrat

- protein

- lipid

Refferences

1. Brown, T.A. 2010

2. Primrose, S.B an
R.M. Twyman
2006.
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karbohidrat, 3. Nelson, D.L. an
protein dan lipid Cox, M.M., 2004
Lehninger
14,15| Memahami konsep | Dapat Presentasi mahasisw Studi kasus dari 10
danBiotechnology membaca, dan diskusi (200 published jurnal
aplikasi dan etikanya menganalisa menit) tentang:
dan - Step aplikasi
Biotechnology
menerangkan dan
ulang jurnal - Bioetika
tentang etika Refferences
dalam Published
Biotechnology international journal
20102021
16 | EAS (2100 menit)
Total Rating Weight 100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DABNALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Cell and Molecular Biology SB235201 Biotechnology 3 \ 0 2 27 September 2020
AUTHORIZATION SLP Developer Lectures RMKCoordinator Head of Study Program
Signature Signature Signature
Na™!
Dr. Nengah Dwii;?itsa} Kuswytasari, S.Sil  pr. Awik Puiji Dyah Nurhayati Dr. Awik Puji Dyah Nurhayati, M. Si
M.ol M. Si
Learning PLQOStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenome

dengan mengimplementasikan teknoBglogyyang mutakhir.

Able to determine, apply and evaluate scientific methods to accurately analyze natural phenomena by implementir
latestBiologycal technology.

Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul,eduler, organisme
ekosistem, dan biosfer.

Able to comprehensively implem@&ublogycal concepts from the molecular, cellular, organismal, ecosystem, and bios
levels.

Subject Learning Outcomes (SLO)

SLOL Mahasiswa mampu mengenali ruang lingkup ildeall and Molecular Biologpeserta peranananya dalam penelitian
Biology

PLO/PLO 6

PLO/PLO 7



https://www.its.ac.id/biologi/nengah-dwianita-kuswytasari-s-si-m-si/
https://www.its.ac.id/biologi/nengah-dwianita-kuswytasari-s-si-m-si/

il
oy @
SL2 Mahasiswa mampu memahami perbedaan sel hewan dan tumbuhan serta mengenali fungsi organelanya
SLAB Mahasiswa mampmemahami materi genetik dan ekspresi genetik
SLO4 Mahasiswa mampu memahami Mekanisme seluler dan hubungan antar sel
SLGb Mahasiswa mampu memahami dadasar teknologi yang terkaell and Molecular Biologyteknik mempelajari sel dan
teknik Biology molekular serta isu terbaru mengenai trend penel@elhand Molecular Biology
PLO¢g SLO Map

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO?2 a
SLO3 a
SLO4 a
SLOS a

Subject Overview

Pada mata kuliah ini akan diperkenalkan ruang lingRal and Molecular Biologglan materi yang meliput tinjauan sel hewan/many
komponen subselular dan molekular sel meliputi organela, sel membran, mitokondria, sitosekeleton, nukleus, materi gesiciikisiag
ekspresi gen serta struktur dan fungsi protein. Selanjutnya, pregesisme seluler dan hubungan antar sel dan pembelahan sel
interaksi antar sel akan diperdalam. Akhirnya, dasaar teknologi yang terka@ell and Molecular Biologyyang meliputi teknik
mempelajari sel dan teknBiology molekular akan dianais.

Molecular and cell biology, in addition to materials that cover human/animal cell, molecular cell and subselular comporaneaed.
These include organelles e.g., cell membrane, mitochondria, cytoskeleton, nucleus, as well anateneti@and mechanisms of gene
expression including structure and function of proteins. Furthermore, process of cellular mechanisms and relationshipsdieande
cell division, along with interactions between cells are discussed. Finally, basiateidréechnologies in molecular and cell biology
techniques are analyzed.

Study Materials:
Learning
materials

Ruang lingkupCell and Molecular BiologyTinjauan sel hewan/manusia; Komponen subselular dan molekular sel meliputi: organe
membran, mitkondria, sitosekeleton, nukleus, materi genetik dan mekanisme ekspresi gen serta struktur dan fungsi protein; Me
seluler dan hubungan antar sel: pembelahan sel dan interaksi antar setlad9as#eknologi yang terkatell and Molecular Biology
teknik mempelajari sel dan tekriddology molekular

Scope of molecular and cell biology; Review of human/animal cells; Subcelular and molecular components of cell include: cell
membrane, organelles, mitochondria, cytoskeleton, nucleus, genetic matediatsearmanism of gene expression as well as the struc
and function of proteins; Cellular mechanisms and relationships between cells: cell division and interactions betw&ée baltscs of
related technologies: molecular cell biology and engineesingly of cell and molecular biology techniques

Main: |




oy

Refferences 1.

&

Albert, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., and Walter,P. 2002. Molecular Biology of the Cell Garland $aigdocé
Francis Grou
2. Darnell, J., Lodish, H. anBaltimore, D. 1990. Molecular Cell Biology. Second edition. Scientific American BooksPress, Ithac
ISBN 0-801436753

Supporting

Open Journal

Supporting
lecturer

Dr. Nengah Dwianita Kuswytasari, S.Si, M.Si

Requirement -
courses

Form of Learning;

_ 3 Learning Methods: Learning Materials | Rating
The final ability of Evaluation Student Assi ,t' [Refference$ Weight
Week each stage of el (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1 | Mahasiswa mampu | Mampu Kuliah, diskusi dan Ruang LingkupCell 5
mengenali ruang mengenali ruang presentasf150 menit) and Molecular
lingkup ilmuCell and | lingkup ilmu Biology
Molecular Biology Cell and
beserta peranananya Molecular
dalam penelitian Biology beserta
Biology peranananya
dalam penelitian
Biology
2 | Mahasiswa mampu | Mampu Kuliah, diskusi dan Komponen 5
memahami perbedaa memahami presentasi (150 menit subselular dan
sel hewan dan molekular sel



https://www.its.ac.id/biologi/nengah-dwianita-kuswytasari-s-si-m-si/
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tumbuhan serta
mengenali fungsi
organelanya

perbedaan sel
hewan dan
tumbuhan serta
mengenali
fungsi
organelanya

Mahasiswa mampu | Mampu Kuliah, diskusi dan Evolusi mitokondria 5
mengenali dan mengenali dan presentasi (150 menit prokariota dan
memahami fungsi memahami eukariota
organel sel hewan da fungsi organel
tumbuhan
sel hewan dan
tumbuhan
Mahasiswa mampu | Mampu Kuliah, diskusi dan Nukleus 5
mengenali dan mengenali dan presentasi (150 menit
memahami fungsi memahami Nukleolus
organel sel hewan da fungsi organel
tumbuhan
sel hewan dan
tumbuhan
Mahasiswa mampu | Mampu Kuliah, diskusi dan Dinding sel 10
mengenali dan mengenali dan presentasi (150 menit
memahami fungsi memahami Membran sel

organel sel hewan da
tumbuhan

fungsi organel
sel hewan dan
tumbuhan

Sitoskeleton
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6. | Mahasiswa mampu | Mampu Kuliah, diskusi dan Ribosom 10
mengenali dan mengenali dan presentasi (150 menit
memahami fungsi memahami Sintesa Protein
organel sel hewan da -
tumbuhan fungsi organel
sel hewan dan
tumbuhan
7 ETS
8 | Mahasiswa mampu | Mampu Kuliah, diskusi dan Materi genetik 10
memahami materi memahami presentasi (150 menit
genetik dan ekspresi | materi genetik Mekanisme ekspres
genetik dan ekspresi gen
genetik Struktur dan fungsi
protein
9 | Mahasiswa mampu | Mampu Kuliah, diskusi dan Pembelahan sel 10
memahami memahami presentasi (150 menit
Mekanisme seluler | pekanisme Interaksi antar sel
dan hubungan antar seluler dan
sel
hubungan antar
sel
10 | Dasardasar teknologi Dasardasar Kuliah, diskusi dan Teknik mempelajari 10

yang terkaitCell and
Molecular Biology
teknik mempelajari
sel dan teknik
Biology molekular

teknologi yang
terkaitCell and
Molecular
Biology: teknik
mempelajari sel
dan teknik

presentasi (150 menit

sel

Teknik Biology
molekular
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Biology
molekular
11, 12| Mahasiswa mampu | Mahasiswa Presentasi mahasisw Trend PenelitiarCell 30
13, 14| memahami isu terbar| mampu berdasar jurnal (150 and Molecular
15 | mengenai trend memahami isu menit) Biology
penelitianCell and terbaru
Molecular Biology .
mengenai trend
penelitianCell
and Molecular
Biology
16 | EAS
Total Rating Weight 100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY

SEMESTER LEARNING PLAN

COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R

Physiology and Development | SB235202 General 3 \ 0 2 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program

Signature Signature Signature

Dr. Dewi Hidayati, M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M. Si
Nurhayati, M. Si

Learning PLGStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenomq

PLO/PLO 6

dengan mengimplementasikan teknolBgilogy yang mutakhir.
Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the

latestBiologycal technology.

PLOPLO 7

Mampu mengimplementasikan secara komprehensif kekegepBiology mulai dari tingkat molekul, seluler, organisn
ekosistem, dan biosfer.
Able to comprehensively implem&mblogycal concepts from the molecular, cellular, organismal, ecosystem, and bios

levels.

Subject Learning Outcomes (SLO)

SLOL Mahasiswa memiliki pengetahuan tentang proses, aktivitas dan gejala hidup tumbuhan untuk menyelelesaikan b
problem kehidupan berdasarkan pemahaman mereka tentang konsep fisiologi perkembangan organisme dan ap
SL Mahasiswa memiliki pengetahuan dan penguasaan konsep tentang fungsi dari suaBidlsggreerta mekanisme

genetik yang meregulasi diferensiasi sel, jaringan dan organ, metabolisme seluler, serta struktur dan fungsi yang
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SLCB Mahasiswa mampu mengungkapkan ide atau gagasan mereka secara lisan dan tertulis
PLO¢g SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview

Mata kuliahPhysiology andDevelopmentakan mempelajari: proses, aktivitas dan gejala hidup tumbuhan dan hewan, konsep
perkembangan organisme dan aplikasinya. Selain itu, mata kuliah ini juga membahas tentang mekanisme molekuler danfpeg#b
fisiologis suatu sista Biology. Proses pembelajaran melalui kegiatan belajar mengajar di kelas, diskusi, penugasan dan 0
Practicum
This course focuses on theiologycal process and fundamental principles of both animal and plant functiorphig@logical anc
developmental concepts of living organisms (animal and plant) and its application are also studied. In addition, thiscadlissasse
the physiological and developmental aspects of both animal and plant using molecular biologgtespithe lecture will be given in t
form of classical teaching, group excercises and discussion, assignments, and laboratory excercises

Study Materials:
Learning
materials

Evolusi pola perkembangan; Pringignsip Biology eksperimental, gen dan pemkieangan; Perkembangan invertebrata dan vertebre
Determinasi sex, metamorfosis, regenerasi dan proses penuaan; Perbedaan pola perkembangan tumbuhan dan hewan; Rege
totipotens;Biology molekular dan perkembangan; Dinamika pertumbuhan dan peakgmaiy; Proses transisi menuju pembungaan;
determinasi organ reproduktif, apomiksis, dan program kematian sel.

Evolution of developmental pattern, principles of experimental biology, genes and development, development of invertiebrates
vertebrates, sedetermination, metamorphosis, regeneration and aging process, distinct pattern of plant and animal developme
Regeneration and totipotency, molecular and developmental biology, growth and developmental dynamics, transition to floweri
reproductive orga determination, apomixis, plant programmed cell death.

Refferences

1. Mari-Beffa, M. and Knight, J. 2005. Key Experiment in Practical Developmental Biology. Cambridge University Press, UK.

Main:

2. Gibert, S. 2000. Developmental Biology! édition. Sinauer Associates. Sunderland

Supporting

Open Journal
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Supporting
lecturer

Dr. Dewi Hidayati, M.Si

Requirement -
courses

Form of Learning;

. N Learning Methods: Learning Materials | Rating
The final ability of Evaluation Student Assi o [Refference$ Weight
Week each stage of tudent Assignment, (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Kuliah, responsi dan
memahami ruang dapat tutorial ¢ a T M~ J tutorial (100 menit
lingkup dan aplikasi | menjelaskan MT nO dan 170 menit
1 | fisiologi konsep Practicun) 5
perkembangan Physiology and
organisme Development
organisme
Mahasiswa mampu | Dapat Kuliah, responsi dan Kuliah, responsi dar
menjelaskan prinsip | menjelaskan tutorial ¢ a ' mn J tutorial, Practicum
Biology neinnrinesi MT N O (100 menit dan 17
2. eksperimental Erig:zg/p”nsm menitPracticum) 10
eksperimental
Mahasiswa mampu | Mampu Kuliah, responsi dan Kuliah, responsi dan
memahami dan memahami dan tutorial ¢ a ' MmN J tutorial, Practicum
3. | menjelaskan evolusi menjelaskan MT N O (100 menit dan 170 5

perkembangan hewa

evolusi

menitPracticun)




oy
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perkembangan

hewan
Mahasiswa mampu | Dapat Kuliah, responsi dan Kuliah, responsi dan
memahami dan memahami tutorial ¢ a I mnJ tutorial, Practicum
menguasai konsep | mekanisme MT N Q (100 menit dan 170
genetika genetik dalam menitPracticum) 10
perkembangan hewa

perkembangan

hewan
Mahasiswa mampu | Dapat Kuliah, responsi dan
memahami memahami tutorial, Practicum
perkembangan perkembangan (200 menit dan 170 10
invertebrata dan invertebrata dan menitPracticun)
vertebrata

vertebrata
Mahasiswa mampu | Mampu Kuliah, responsi dan
menganalisa dan menganalisa tutorial, Practicum
mendeterminasi sex | gan (100 menit dan 170
serta metamorfosis mendeterminasi menitPracticum)

sex serta

metamorfosis
Mahasiswa mampu | Memahami Kuliah, responsi dan
memahami proses | proses tutorial, Practicum
regenerasi dan regenerasi dan (100 menit dan 170 15
penuaan penuaan menitPracticun
ETS ETS ETS ETS




oy

- Mahasiswa mampt
memahami dan

Memahami dan
menjelaskan

Kuliah, responsi dan
tutorial, Practicum
(100 menit dan 170

menjelaskan Membran sel, _ \
struktur sel lipid raft, menitPracticun
tumbuhan Dindi |
Mahasiswa mampu | ©'ndiNg S,
menjelaskan overview
9 | hubungan antara biosinThesis 5
faktor genetik dan cellulose,
perkembangan plastida,
tumbuhan osmosis, difusi
dan tekanan
potensial
Mahasiswa mampu | Memahami dan Kuliah, responsi dan
memahami dan menjelaskan tutorial (100 menit
menjelaskan : Perbedaan pola dan 170 menit
- perbedaan pola perkembangan Practicun
perkembangan buhan d
tumbuhan dan | tumbuhan dan
Dinamika ;dinamika
pertumbuhan dan pertumbuhan
perkembangan beser| dan
faktor-faktor yang perkembangan
mempengaruhinya
Mahasiswa mampu | Memahami dan Kuliah, responsi dan
memahami dan menjelaskan tutorial, Practicum
11 (rjnenjelaskalt_n dl?finisi Konsep (100_ rBenit _dan 170 10
an ruang lingkup totipotensi, menitPracticum)

regenerasi sel

regulasi genetik




oy

tumbuhan dan

yang mengatur

totipotensi totipotensi dan
regenerasi sel
tumbuhan
- Mahasiswa mampu | Dapat Kuliah, responsi dan
memahami dan menjelaskan tutorial, Practicum
menjelaskan Studi kasus (100 menit dan 170
mekanisme transisi mekanisme menitPracticun)
12 menuju pembungaan
pengaturan
genetik transisi
menuju
pembungaan
- Mahasiswa mampu | Dapat Kuliah, responsi dan
memahami dan menjelaskan tutorial (100 menit
menjelaskan Studi kasus dan 170 menit
mekanl_smg mekanisme Practicun
determinasi organ
13 | reproduktif pada pengaturan 10
tumbuhan genetik
determinasi
organ
reproduktif
- Mahasiswa mampu | Dapat Kuliah, responsi dan Kuliah, responsi dan 5
memahami dan menjelaskan tutorial ¢ a I M N J tutorial (100 menit
14 menjelc_askan Studi kasus MT N O dan 170 menit
mekamsme mekanisme Practicun
apomoksis

pengaturan




oy

<A
[

genetik
apomiksis
- Mahasiswa mampu | Dapat Kuliah, responsi dan Kuliah, responsi dan
memahami dan menjelaskan tutorial ¢ a I M A J tutorial, Practicum
menjelaskan Studi kasus MT N Q (100 menit dan 170
mekanisme program mekanisme menitPracticum)
15 kematian sel pada 5
tumbuhan penggturan
genetik program
kematian sel
tumbuhan
16 | EAS
Total Rating Weight 100%
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SEMESTER LEARNING PLAN

EYES (MK)
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proposal seminar

SB235203 2 ‘ 0 4 26 July 2021

AUTHORIZATION / AUTHORI]

SLPDeveloper Dose RMKCoordinator Head of study program

signature signature signature

W
Dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati,
Nurhayati, S.Si.,M.Si S.Si.,,M.Si

Learning
Outcomes

PLO-PRODI

which is charged to MK

PLOPLO 1

Mampu menunjukkaATTITUDE dan karakter yang mencerminkan: ketakwaan kepada Tuhan Yang Maha Esa, €
dan integritas, berbudi pekerti luhur, peka dan peduli terhadap masalah sosial dan lingkungan, menghargai perb
budaya dan kemajemukan, menjunjung tinggi penegakan hukum nuduicen kepentingan bangsa dan masyarakat ]
melalui kreativitas dan inovasi, ekselensi, kepemimpinan yang kuat, sinergi, dan potensi lain yang dimiliki untuk
mencapai hasil yang maksimal.

Able to demonstrate attitudes and characters that reflect: peBod Almighty, ethics and integrity, virtuous characte
sensitive and concerned with social and environmental issues, respecting cultural differences and pluralism, uph
law enforcement, prioritizing the interests of the nation and society, threnggtivity and innovation, excellence, stror]
leadership, synergy, and other potentials to achieve maximum results.

PLOPLO 2

Mampu mengembangkan dan memecahkan permasalahan ilmu pengetahuan dan teknologi dalam bidang biosa
Biotechnologymelaluiriset dengan pendekatan inter atau multidisiplin hingga menghasilkan karya inovatif dan ter
dalam bentuk hesisdan makalah yang telah diterima di jurnal ilmiah nasional terakreditasi atau diterima di semin
internasional bereputasi.
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Able to developrad solve science and technology problems in the field of bioscience and biotechnology through r
with an inter or multidisciplinary approach to produce innovative and tested works in the form of theses and pap¢
have been accepted in accreditetional scientific journals or accepted at reputable international seminars.

Course Learning OutcomeSI(Q

SLOL Students can think scientifically according to scientific principles . Students are able to examine and analyze the truth in a
scientific process Students are able to distinguish types of research and understand writing techniques according to scientific
principles Students are able to explain and give arguments to a research problem Students are able to understand and carry
out procedures according to research methods and scientific concepts related to research

Map of PLCOq
SLO

PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/
PLO1 | PLO2 | PLO3 |PLO4 |PLO5 | PLO6 | PLO7 | PLOS8
SLO1 a
SLO2 a
SLO3 a
SLO4 a
SLO5 a

Short Description
of Courses _

Pada mata kuliah ini akan diadakan Proposal Seminar sebagai salah satu syarat sebelum pelaksanaan Thesis. Seminar dilakukan dalam bentuk
presentasi yang diujikan oleh Penguiji | (Ketua Sidang), Penguji 2 dan Penguji 3 (Dosen Pembimbing). Proposal disusun mengikuti standar
penyusunan yang baik dan benar sesuai kaidah keilmuan, dalam Standar Mutu Penulisan Seminar Pascasarjana ITS. Evaluasi seminar meliputi
pendampingan, penulisan proposal, penyajian materi proposal dan keterampilan argumentasi ilmiah.

In this course, a Proposal Seminar will be held as one of the requirements prior to the implementation of the Thesis. The seminar was conducted
in the form of a presentation which was tested by Examiner | (Chairman of Session), Examiner 2 and Examiner 3 (Advisory Lecturer). Proposals
are prepared following good and correct preparation standards according to scientific rules, in the ITS Postgraduate Seminar Writing Quality
Standards. Seminar evaluation includes mentoring, proposal writing, presentation of proposal material and scientific argumentation skills .

Study Materials:
Learning
Materials

Materi meliputi proses berpikir ilmiah, paradigma ilmiah, justifikasi d&RTITUDE ilmiah, Penulisan seminar meliputi metode da
penulisan ilmiah, tahapan penelitian, koherensi paragraf dengan pendahuluan, Penyajian makalah yang meliputi etika ilfaomw
menulis karya ilmiah dan kemampuan berargumentasi secara ilmiah.

Coaching includes scientific thinking processes, scientific paradigms, scientific justification and attitude, Seminainueltitieg basic
methods of scientific writing, research stagparagraph coherence with introductions, Presentation of papers covering the etl
scientists in writing scientific papers and the ability to argue scientifically.

Main: |
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References 1. ITS Postgraduate Quality Book 2019
Supporters
OpenJournal
Supporting dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si
lecturer
Requirements -
course

Learning Aids;

3 _ Learning Methods : Learningmaterials Ra?ing
Ability at the end of evaluation Student Assi nmen’t' [References] Weight
Mg to-| the learning stage [Estimatedgltime] ’ (%)
(SubSLQ
indicator Criteria & Techniques
(One) (2) (3) 4) Face to fac€b) brave (6) (7) (8)
One | Guidance includes Lecture (100 minutes Introduction

scientific thinking
processes, scientific
paradigms, scientific
justifications and
attitudes, writing
seminars cover the
basics of scientific
writing methods,
research stages of ra
ami karensi
paragaraph with the

dali section and ramu
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ampation karensi

paragaraph with the

dali and il ut il mu
section

2. | proposal seminar
3. | proposal seminar
4. | proposal seminar
5. | proposal seminar
6. | proposal seminar
7. | proposal seminar
8. | proposal seminar
9. | proposal seminar
10. | proposal seminar
11. | proposal seminar
12. | proposal seminar
13. | proposal seminar
14. | proposal seminar
15. | proposal seminar
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16.

proposal seminar

Total rating weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
MATA KULIA (MK) CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Thesis SB235302 8 \ 0 4 26 Juli 2021
AUTHORIZATION Dosis Pengembang RMK Coordinator Head of Study Program
Signature Signature Signature
O
Dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati,
Nurhayati,S.Si.,M.Si S.Si.,M.Si
Pembelajaran PLO-PRODI yang dibebankan pada Mata Kuliah

Capaian

PLOPLO 1

Mampu menunjukkaATTITUDE dan karakter yang mencerminkan: ketakwaan kepada Tuhan Yang Maha Esa, €
dan integritas, berbudi pekerti luhur, peka dan peduli terhadap masalah sosial dan lingkungan, menghargai perb
budaya dan kemajemukan, menjunjung tinggi penegakan hukum nuduicen kepentingan bangsa dan masyarakat ]
melalui kreativitas dan inovasi, ekselensi, kepemimpinan yang kuat, sinergi, dan potensi lain yang dimiliki untuk
mencapai hasil yang maksimal.

Able to demonstrate attitudes and characters that reflect: pe®od Almighty, ethics and integrity, virtuous characte
sensitive and concerned with social and environmental issues, respecting cultural differences and pluralism, uph
law enforcement, prioritizing the interests of the nation and society, threnggtivity and innovation, excellence, stror]
leadership, synergy, and other potentials to achieve maximum results.

PLOPLO 2

Mampu mengembangkan dan memecahkan permasalahan ilmu pengetahuan dan teknologi dalam bidang biosa
Biotechnologymelalui riset dengan pendekatan inter atau multidisiplin hingga menghasilkan karya inovatif dan te
dalam bentuk hesisdan makalah y&g telah diterima di jurnal ilmiah nasional terakreditasi atau diterima di seminar
internasional bereputasi.
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Able to develop and solve science and technology problems in the field of bioscience and biotechnology through
with an inter or multidis@linary approach to produce innovative and tested works in the form of theses and pape
have been accepted in accredited national scientific journals or accepted at reputable international seminars.

Subject Learning Outcomes (SLO)

SLOL Siswa dapat berpikir ilmiah menurut kaidah ilmiah Siswa dapat mengkaji dan menganalisis kebenaran dalam suatu proses
ilmiah Siswa mampu membedakan jenis penelitian dan memahami teknik menulis menurut kaidah ilmiah
SLQ Mampu menyusun skripsi sesuai standar baku, berpikir ilmiah secara benar, berperilaku ilmiah, memiliki etika dan moralitas
profesi
SLO3 Mampu memecahkan masalah lingkungan berdasarkan pendekatan multi dan interdisipliner dengan menggunakan pemikiran
logis, kritis, inovatif dan sistematis dalam penelitiannya
SLM Mampu menentukan, menerapkan dan mengevaluasi metode ilmiah untuk menganalisis fenomena alam secara akurat
dengan menerapkan teknologi Biology terkini sesuai dengan perkembangan ilmu pengetahuan dan teknologi.
SLGS Mampu menguasai penggunaan alat tertentu, perangkat lunak untuk mengukur data Biologys yang kemudian mampu
melakukan analisis, interpretasi, dokumentasi dan komunikasi yang bertanggung jawab
PLO¢ SLO Map
PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/ | PLO/
PLO1 | PLO2 |PLO3 |PLO4 |PLOS5|PLO6 | PLO7|PLOS
SLO1 a
SLO2 a
SLO3 a
SLOA4 a
SLO5 a

De skripsi Singkal
MK

Pada mata kuliah ini akan dilakukan Thesis sebagai salah satu bentuk karya ilmiah yang ditulis untuk memenuhi salah satu syarat
menyelesaikan studi pascasarjana (Program Studi Magister) di Institut Teknologi Sepuluh Nopember (ITS). Skripsi diuji oleh Tim Penguji yang
terdiri dari Penguji | (Ketua Sidang), Penguji 2 dan Penguiji 3 (Dosen Pembimbing). Skripsi yang disusun harus mengikuti standar penyusunan
yang baik dan benar menurut kaidah ilmiah, cara berpikir ilmiah dan ATTITUDE ilmiah yang benar, selain itu juga akan dibahas metode dasar
penulisan ilmiah dan tahapan penelitian. Evaluation Skripsi yang dilakukan meliputi Bimbingan, Penulisan Skripsi, Penyajian materi dan
keterampilan argumentasi ilmiah

Study Materials:
Learning

materials

Pembimbingan meliputi proses berpikir ilmiah, paradigma keilmuan, pebenaraT @dArJDE ilmiah, seminar penulisan meliputi
dasar metode penulisan ilmiah, tahapan penelitian ra ami karensi paragaraph dengan bagian dali dan ra mu amp asj&eaphsi
dengan bagian dali dan il ut il mu
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Refferences Main:

2. Buku Mutu Pascasarjana ITS 2019

Supporting

Buka Jurnal
Supporting dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si
lecturer
Requirement -
courses
Form of Learning; : : Evaluati
. . Metode Pembelajaran ; SN Rl on
Kemampuan akhir SR Student Assignment; ’ [RENCTEEE: Bobot
Week| tahapan belajar (Sub : >S9 ’
SLO [ Estimasi Waktu ] (%)
Indicator Criteria and Technique
(Satu) (2) (3) (4) Offline (5) berani (6) (7) (8)
Satu | Pembimbingan Kuliah (100 menit) Pendahuluan

meliputi proses
berpikir ilmiah,
paradigma keilmuan,
pebenaran dan
ATTITUDE ilmiah,
seminar penulisan
meliputi dasar metody
penulisan ilmiah,
tahapan penelitian ra
ami karensi
paragaraph dengan




oy

<A
g

bagian dali dan ra my
amp asi karensi
paragarapldengan
bagian dali dan il ut il
mu

2. | Thesis
3. | Thesis
4. | Thesis
5. | Thesis
6. | Thesis
7. | Thesis
8. | Thesis
9. | Thesis
10. | Thesis
11. | Thesis
12. | Thesis
13. | Thesis
14. | Thesis
15. | Thesis
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16.

Thesis

Total Rating Weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Cell and Tissue Engineering | SB235104 Biotechnology 3 \ 0 1 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of StudyProgram
Signature Signature Signature
Dr. Awik Puji Nurhayati, M.Si Dr. Awik Puji Nurhayati, Dr. Awik Puji Nurhayati, M.Si
Dr. Nurul Jadid, M.Sc M.Si
Learning PLGStudy program charged to courses

Outcomes
PLO/PLO 6

Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenomq
dengan mengimplementasikan teknolBgilogy yang mutakhir.

Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the
latestBiologycal technology.

PLO/PLO 7

Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
organisme, ekosistem, dan biosfer.

Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.

PLOPLO 8

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan BmisgpkelautanBiology lingkungan,
biosains damBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology, b
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

Mahasiswa memiliki pengetahuan tent&gjl and Tissue Engineerirgpserta aplikasinya pada kehidupan selari

SLC®

Mahasiswa memiliki pengetahuan dan penguasaan proSetland Tissue Engineering




oy

SLCB Mahasiswa mampu mengungkapkan ide g@gasan mereka secara lisan dan tertulis
PLO¢g SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview

Mata kuliahCell and Tissue Engineerimgempelajari tahapan prosediell and Tissue Engineeritgwan dan tumbuhan. Selain itu, dalam mata kuliah ini akan dibahas pula jenis
sel hewan dan tumbuhan serta faktor yang mempengaruhi keberhasilan kultur tersebut. Aplikasi di bidang kestdratan,dan lingkungan juga menjadi kajian dalam mata k
ini. Proses pembelajaran melalui kegiatan belajar mengajar di kelas, diskusi, penugasan dan guagtsarta

This course covers the procedures for plant/animal cell and tesgmeering. In addition, this course will discuss also type of cell culture and its influencing factors. Moreo
application of cell and tissue engineering in the field of medicine, agriculture and environment would also be discuksadradtd be given in the form of classical teaching, gro
excercises and discussion, assignments, and laboratory excercises.

Study Materials:

ReviewBiology dan siklus sel; Dasafasar teknik kultur sel/jaringan; Jefgsis kultur sel /jangan; Penanganan sel line dalam kultur; Faktor pertumbuhan kultur sel; Geng
ekspresi genetik; Metode transformasi/seleksi dan regenerasi; Monitoring ekspresi gen dalam Jagndperkembangan ris@ell and Tissue Engineering

Learning
materials Review on celbiology and theoretical aspect og cell cycle, fundamental of cell and tissue culture technique, types of cell andurssweltiites maintenance and treatments, fact
that influence the cell culture, Genome and genetic expression, method &drtrai®n, selection and regeneration, monitoring of gene expression in vivo, trend in cell ang
engineering
Refferences Main:
1.Freshney. 2000. Animal Cell Culture, a Basic Manual Tehniquies. IRL Press, @¥ashington DC,5.6.
2.Neumann KHKumar A, Kumar and Imani J. 2009. Plant Cell and Tissue CufuFeol in Biotechnology: Basic and Application 1st ed. SpriAgerlag Berlin Heidelberg.
3.Trigiano, R.N. and Gray, D.J. 2011. Plant Tissue Culture, Development and Biotechnology. CRC pl@s&, Arancis Group, LLC.
Supporting
Open Journal
Supporting Dr. Awik Puji Dyah Nurhayati, M.Si
lecturer
Requirement -
courses
. . Form of Learning; . . .
The final ability of . ) Learning Materials | Rating
. Learning Methods; :
Week each stage of Evaluation . ) [Refference$ Weight
learning (SubSLO Student Assignment; (%)
g [Time Estimation]
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Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Ruarg lingkupCell 5
memahami ruang dapat tutorial (100 menit and Tissue
lingkup Cell and menjelaskan dan 170 menit Engineeringreview
Tissue Engineering | Ruang lingkup Practicum) sel dan jaringan
1 Cell and Tissue tumbuhan dan hewa
Engineering
review sel dan
jaringan
tumbuhan dan
hewan
Mahasiswa mampu | Dapat Kuliah, responsi dan Definisi Kultur sel 5
menjelaskan Dasar | menjelaskan tutorial (100 menit dan jaringan,
dasar teknik kultur Kultur sel dan 170 menit karakteristik sel,
sel/jaringan hewan, kultur in Practicun) totipotensi, sel
2. . ’ pluripoten, stem
vitro tumbuhan, sel
pembelahan sel
studi kasus
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Jenisjenis kultur sel 10
memahami dan dapat tutorial (100 menit /jaringan
menjelaskan jenis menjelaskan dan 170 menit
jen_is kultur sel dan Jenisjenis Practicun)
jaringan
3. kultur sel
hewan, jenis
kultur sel
tumbuhan

(kultur organ




=
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vegetatif,
generatif, kultur
protoplas), studi
kasus

Mahasiswa mampu | Memahami dan Kuliah, responsi dan Penanganan sel line 10
memahami dan dapat tutorial (100 menit dalam kultur
menjelaskan prosedu menjelaskan dan 170 menit
Penanganan sel line prosedur kultur Practicum
dalam kultur
sel hewan dan
tumbuhan
Mahasiswa mampu | Dapat Kuliah, responsi dan Faktor pertumbuhan 10
memahami dan memahami tutorial (100 menit kultur sel
menjelaskan Faktor pengaruh dan 170 menit
gglrtumbuhan kultur pemilihan Practicun)
eksplan, sel line
dan lingkungan
mikro dalam
kultur sel
terhadap
pertumbuhan
dan
perkembangan
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Genom dan ekspres 7.5

memahami dan
menjelaskan genom
organisme dan

mekanisme ekspresi

dapat
menjelaskan
genom nuklear,

tutorial (100 menit
dan 170 menit
Practicun)

genetik
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@

genetik dan faktor
yang empengaruhi
nya

mitokondria dan
kloroplas,
mekanisme
transkripsi, over
eskpresi gen,

studi kasus
Mahasiswa mampu | Memahami Kuliah, responsi dan Metode 10
memahami prosedur tutorial (100 menit transformasi/seleksi
proses/prosedur Transformasi dan 170 menit dan regenerasi
Metode . | genetika, Practicun)
transformasi/seleksi el
dan regenerasi preparasi Se
kompeten,
Agrobacterium
tumefaciens
mekanisme
seleksi
transforman
ETS (150menit) (150 menit)
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Monitoring ekspresi 10

memahami dan
menjelaskan prosedu
Monitoring ekspresi
gen dalam jaringan

dapat
menjelaskan
review ekspresi
gen, prosedur
monitoring
ekspresi gen
dalam jaringan,

tutorial (100 menit
dan 170 menit
Practicum

gen dalam jaringan
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@

hybridisasi in
situ, studi kasus
Mahasiswa mampu | Dapat Kuliah, responsi dan Trendperkembangal 10
menjelaskan aplikasi| enjelaskan Sel tutorial (100 menit risetCell and Tissue
CeII_and Tiss_ue_ kanker, optimas dan 170 menit Engine_eri_ng_
Engineeringdi bidang duksi Practicun) aplikasi di bidang
kesehatan pro kesehatan
senyawa
10 metabolit
sekunder dalam
sistemBiology
di bidang
kesehatan
Mahasiswa mampu | Memberi contoh Kuliah, responsi dan Trendperkembangal 10
menjelaskan aplikasi| dan menjelaskat tutorial (100 menit risetCell and Tissue
(E:ell_and _Tiss_ute)z_d Studi kasus dan 170 menit Enlgiine_e;ipgd
ngineeringdi bidan : i aplikasi di bidan
11 kesgehatan ¢ k antibody Practicun) kgsehatan )
monoclonal,
protein
rekombinan
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Trendperkembangai 10
menjelaskan aplikasi| dapart tutorial (100 menit risetCell and Tissue
CeII_and Tiss_uca_ menjelaskan dan 170 menit Engineering nutrisi
12 | rangan | Konsep Pracicun
neutraseutikal,
studi kasus

golden rice,
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@

contoh studi
kasus lainnya

Mahasiswa mampu | Dapat memberi Kuliah, responsi dan Trendperkembangal
menjelaskan aplikasi| contoh dan tutorial (100 menit risetCell and Tissue
Cell and Tissue menjelaskan dan 170 menit Engineering
Engingeringji bidang Studi kasus Practicun) pertanian
pertanian L
aplikasiCell and
13 Tissue 5.0
Engineeringdi
bidang pertaniar
: tanaman
transgenik
Mahasiswa mampu | Dapat memberi Kuliah, responsi dan Trendperkembangal 5
menjelaskan aplikasi| contoh dan tutorial (100 menit risetCell and Tissue
Cell and Tissue menjelaskan dan 170 menit Engineering
Engingeringzli bidang Studi kasus Practicun) pertanian
pertanian o
14 aplikasiCell and
Tissue
Engineeringdi
bidang pertaniar
. fusi protoplas
Mahasiswa mampu | Dapat memberi Kuliah, responsi dan Trendperkembangai 5
menjelaskan aplikasi| contoh dan tutorial (100 menit risetCell and Tissue
15 CeII_and _Tiss_ue_ menjelaskan dan 170 menit Engineering
Engineeringdi bidang Studi kasus Practicun) lingkungan

lingkungan

aplikasiCell and




3
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n

<l

Tissue
Engineeringdi
bidang
lingkungan :
tanaman
transgenik untuk
fitoremediasi

16

EAS

(150 menit)

EVALUASI
AKHIR
SEMESTER

Total Rating Weight

100%
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INSTITUT TEKNOLOGISEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Genetics Engineering SB235205 Biotechnology 3 \ 0 2 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr.rer.nat. Arif Lugman, S.Si, M.T Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M. Si
Nurhayati, M. Si
Learning PLGStudy program charged to courses
Outcomes PLOPLO 4 Mampu menguasai penggunaan alat untuk pengukuran dan analisotizagg serta mampu menginterpretasikan.
Able to master the use of tools for measurement and anahRislofycal data and able to interpret.
Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosistem, dan biosfer.
Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan RmisgpkelautanBiology lingkungan,
PLOPLO 8 biosains damiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmentabmstoggce
and biotechnology.

Subject Learning Outcomes (SLO)

SLOL memiliki pengetahuan tentaigenetics Engineeringan aplikasinya pada kehidupan seari
SL memiliki pengetahuan dan penguasaan proséeuetics Engineering
SLAXB mampu mengungkapkan ide atau gagasan mereka secara lisan dan tertulis
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PLO¢g SLO Map

PLO1 | PLO2 | PLO3 | PLO4 | PLOS5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview,

Mata kuliah Genetics Engineeringnerupakan kajian tentang tahapan prosedur manipulasi genetik organisme di bidang ke
lingkungan, pertanian dan kelautan. Aspek teknis dan pendekatan rBéddatgy molekuler menjadi dasar penting dalam penerg
prosedurGenetics Engineerind’rose pembelajaran melalui kegiatan belajar mengajar di kelas, diskusi, pemberian tugas dan k|
Practicum

Genetic Engineering course is a study about the stages of genetic manipulation procedures of organisms in the fiekistio
environmentagriculture and marine. Technical aspects and approaches to molecular biology methods have become an importa
applying genetic engineering procedures. The learning process through teaching and learning activities in the classussonsj
assignments and quizzes, as well as practicum

Study Materials:
Learning
materials

1. Pendahuluan; Prinsip dasar aplik&sginetics Engineeringan analisis DNA
langkahlangkah kloning gen

PCR

Bakteriophage

preparasi DNA target, plasmid dan ingrgkariot/eukariot
enzim restriksi

deteksi sel rekombinan;

Aplikasi Genetics Engineering

9. sekuensing gen dan genom

10. studi ekspresi gen

11. studi forensik dan arkeologi.

©NOORWDN

Refferences

Main: |

1. Primrose S.B. and Twyman, R.M. 2006. Principles of Géasipulation and Genomics. 7th Edition. Blackwell Publishing. Austr
2. Brown, T.A. 2010. Gene Cloning and DNA Analysis, an Introduction. 6th Edition. VBilagkwell. United Kingdom.
3. Sambrook and Russell 2001 Molecular cloning: laboratory manual
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Supporting

Scientific journals: BMC Biotechnology

@

Supporting
lecturer

Dr. Nurul Jadid, S.Si., M.Sc

Requirement -
courses

Form of Learning;

Learning Methods: Learning Materials | Rating
The final ability of Evaluation StudentAssi . [Refference$ Weight
Week each stage of tudentAssignment, (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
1 | Mahasiswa mampu | Dapat Kuliah, responsi dan Pendahuluan :
memahami struktur | memahami tutorial ¢ a T M A J review struktur dan
dan organisasi gen | definisi dan MT N O organisasi gen, ruan
serta ruang lingkup | ruang lingkup lingkup Genetics 5
Genetics Engineering Genetics Engineering
Engineering
struktur gen
2 | Mahasiswa mampu | Dapat Kuliah, responsi dan Organisasi genome
menjelaskan menjelaskan tutorial ¢ @ ' M A J dan mekanisme
mekanisme Transkripsi, MT 1O pengaturan
pengaturan ekspresi translasi. sistem ekspresi gen 5
gen T
overekspresi ge
3 | Mahasiswa mampu | Memahami dan Kuliah, responsi dan Prinsip dasar aplikas
memahami dan dapat tutorial ¢ a I mn J Genetics 10
menjelaskan vektor menjelaskan MT N O Engineeringdan

analisis DNA
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dan metode
transformasi

Vektor, enzim
restriksi, DNA
ligase,

transformation

Mahasiswa mampu
memahami dan
menjelaskan sel inan

memahami dan
dapat
menjelaskan
Preparasi sel
kompeten,
elektroporasi,
organisme
model,
karakteristikE.
coli competent,
Agrobacterium
tumefaciens

Kuliah, responsi dan
tutorial ¢ a I M A J
MT nQ

Prinsip dasar aplikag
Genetics
Engineeringdan
analisis DNA

10

Mahasiswa mampu
memahami dan
menjelaskan deteksi
sel rekombinan

memahami dan
dapat
menjelaskan
Deteksi sel
rekombinan,
Purifikasi
plasmid, studi
kasus

Kuliah, responsi dan
tutorial ¢ a I mnJ
MT nQ

Prinsip dasar aplikasg
Genetics
Engineeringdan
analisis DNA :
deteksi sel
rekombinan




oy

<Ay
i

Mahasiswa mampu
memahami dan
menjelaskan strategi
kloning molekuler

memahami dan
dapat
menjelaskan
Strategi kloning,
cloning from
MRNA
(sinThesis
cDNA, kloning
dalam vektor
plasmid, dalam
bakteriofage);
clonig from
genomic DNA
(DNA library,
preparasi
fragmen DNA
untuk kloning
molekuler),
studi kasus

Kuliah, responsi dan
tutorial ¢ a T M J
MT nQ

Prinsip dasar aplikag
Genetics
Engineeringdan
analisis DNA :
strategi kloning
molekuler

10

Mahasiswa mampu
memahami
proses/prosedur dan
aplikasi PCR

Memahami
Prinsip kerja
Polymerase
Chain Reaction
macam pcr
(nested pcr,
inverse pcr,
RAPD, dll),

Kuliah, responsi dan
tutorial ¢ a T M A J
MT nQ

Prinsip dasar aplikag
Genetics
Engineeringdan
analisis DNA : PCR

10




il
ol )
sequensing,
studi kasus
8 | ETs (150)
9 | Mahasiswa mampu | Memahami dan Kuliah, responsi dan Pengantar
memahami dan dapat tutorial ¢ a I M A J bioinformatika
menjelaskan prinsip menjelaskan MT N Q
bioinformatika,
data seBiology 10
(database asam
nukleat,
protein), studi
kasus
10 | Mahasiswa mampu | Dapat Kuliah, responsi dan Rekayasa ekspresi
menjelaskan aplikasi| menjelaskan tutorial ¢ a I mnJ
genetika dan Fusi protein, MT nQ
Biotechnology sistem ekspresi
yeast, 10
baculovirus,
tumbuhan, studi
kasus
11 | Mahasiswa mampu | Memahami dan Kuliah, responsi dan Mutagenesis
memahami dan dapat tutoriall ¢ a I ™M J
menjelaskan jeni;, | menjelaskan MT 1O 10
prosedur dan aplikasi Definisi

teknologi mutagenesi




3
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<Ay
i

mutagenesis,
site-directed
mutagenesis,
random
mutagenesis,
enzyme
engineering

12

Mahasiswa mampu
memahami dan
menjelaskan aplikasi
Genetics Engineering
di bidang kesehatan

Memahami dan
dapat
menjelaskan
Diagnosis dan
karakteristik
kondisi medis
(diagnosis
infeksi, pola
hereditas)

Kuliah, responsi dan
tutorial¢a I mnJ
MT nQ

Aplikasi Genetics
Engineeringdi
bidang kesehatan

13

Mahasiswa mampu
memahami dan
menjelaskan RNA
interference

Memahami dan
dapat
menjelaskan
Terapi gen, stud
kasus Definisi
RNAI, aplikasi
RNAI untuk
studi ekspresi
gen,
biopotensial
RNAI untuk

Kuliah, responsi dan
tutorial ¢ a I mnJ
MT nQ

RNA interference

10
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i

kepentingan
terapi

14 | Mahasiswa mampu | Memahami dan Kuliah, responsi dan Aplikasi Genetics
memahami dan dapat tutorial ¢ a [ ™M A J Engineeringdi
menjelaskan aplikasi menjelaskan MT N Q bidang pertanian
Genetics Engineering 1\ <oonecic S
di bidang pertanian . ’

studi kasus

15 | Mahasiswa mampu | Memahami dan Kuliah, responsi dan Aplikasi Genetics
memahami dan dapat tutorial ¢ a [ M J Engineeringi
menjelaskan aplikasi menjelaskan MT NnQ bidang lingkungan
Genetics Engineering Studi kasus
di bidang lingkungan .

Genetics S
Engineering
untuk
bioremediasi
16 | EAS
Total Rating Weight 100%
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FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
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COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
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Environmental Conservation | SB235207 Lingkungan 3 0 2 27 September 2020
Management
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program

Signature Signature Signature

Indah Trisnawati Dwi Tjahjaningrum, S.Si., Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M. Si
M.Si., Ph.D. Nurhayati, M. Si

Learning PLQGStudy program charged to courses

Outcomes

PLO/PLO 3

Mampumengelola pembelajaran diri sendiri, dan mengembangkan diri sebagai pribadi pembelajar sepanjang hay
bersaing di tingkat nasional, maupun internasional, dalam rangka berkontribusi nyata untuk menyelesaikan masa
dengan mengimplementasikan tekmgplmformasi dan komunikasi dan memperhatikan prinsip keberlanjutan.
Able to manage their own learning, and develop themselves as lifelong learners to compete at national and interr
levels, in order to make a real contribution to solving problemisipjementing information and communication
technology and paying attention to the principle of sustainability.

PLOPLO 5

Mampu menyusun dan mendokumentasikan ide, pemikiran, dan argumen saintifik serta mengkomunikasikannya
masyarakat secara bertgiigg jawab.

Able to compile and document scientific ideas, thoughts, and arguments and communicate them to the public in &
responsible manner.

PLOPLO 8

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Bmisgp kelautanBiology
lingkungan, biosains ddBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology,
bioscience and biotechnology.
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Subject Learning Outcomes (SLO)
sLaL mampu memahami dan mengidentifikasi eleraklsmen keanekaragaman hayati serta dapat menghubungkan konseg
keanekaragaman hayati dengan lingkungannya
SL2 mampumembahas dan menghubungkan konservasi keanekaragaman hayati dengan berfungsinya ekosistem
mampu mengidentifikasi dan membahas konservasi pada habitat yang rusak dan yang mengalami perubahan be
SLCB ) ) : ) :
serta membandingkan upa¥@anservasi tersebut melalui berbagai studi kasus
e mampu mengidentifikasi dan menganalisa upaya manajemen pada overeksploitasi ekosistem dan keanekaragan
serta species invasif, serta mengevaluasi penanganan dan pengelolaannya
SLCb mampu mengidentifikasi dan membahas upaya mitigasi keanekaragaman hayati terhadap perubahan iklim
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO?2 a
SLO3 a
SLO4 a

Subject Overview

Environmental Conservation Managemerdrupakan ilmu yang berkaitan berbagai macam upaya pengelolaan keanekaragaman |
lingkungannya. Dalam kuliah ini diberikan materi bagaimana berfungsinya ekosistem dan jasa lingkungan dengan
keanekargaman hayati. Pada kuliah ini, pendekatan konseptual materi kuliah digunakan untuk memahami upaya konservasi di h
dan bentang alam yang telah terfragmentasi, dimana dilakukan perbandingan upaya konservasi tersebut melalui berbagai
Pendekatan konseptual juga diperlukan dalam menganalisa upaya pengelolaan keanekaragaman hayati pada yang tela
overeksploitasi, adanya species invasif serta dilakukan evaluasi penanganannya. Dalam kuliah ini diberikan matert&egea
mitigasi keanekaragaman hayati akibat perubahan iklim, dengan berbagai solusi dan pengelolaaannya.
Environmental conservation management is a science that deals with various kinds of biodiversity and environmental maffagsen
In this lecture is givematerial how the functioning of ecosystems and environmental services with the conservation of biodiversi
lecture, the conceptual approach of lecture materials is used to understand conservation efforts in broken habitats angbd
landscaes, where comparisons of conservation efforts are made through case studies. A conceptual approach is also needed
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biodiversity management efforts that have been overexplained, invasive species and handling evaluations. In thisiletumatsral
related to the mitigation of biodiversity due to climate change, with various solutions and management.
Study Materials: | Dasar historis dan perkembangan konservasi sumber daya hayati ; Menghargai keanekaragaman haygedipdam etetukan
Learning konservasi ; Berfungsinya ekosistem dan konservasi keanekaragaman hayati ; Konservasi pada habitat yang rusak dan peru
materials bentang alam Manajemen pada overeksploitasi ekosistem dan keanekaragaman hayddéinajemen species invasif ;  Mitigasi
keanekaragaman hayati terhadap perubahan iklim
The historical basis and developmenBadlogycal resource conservation; Appreciate biodiversity and why conservation; The
functioning of ecosystems and conservation of biodiversity; Conservatiamaiged habitats and landscape changes; Management
over exploitation of ecosystems and biodiversity; Invasive species management; Mitigation of biodiversity on climate change
Refferences Main: |
1. Sodhi, N.S. 2010. Conservation Biology for Allxford University Press, Oxford.
2. Sinclair, A.R.E., Fryxell, J.M., Caughley, G. 2006. Wildlife Ecology, Conservation, and Management. Second Edition. B
Publishing, Maiden.
3. Schneider, S.H. and Root, T.L. 2002. Wildlife Responses to Climate ChanipeAoerican Case Studies. Island Press. Washing
4. Scales, I.R. 2014. Conservation and Environmental Management in Madagascar. Routledge. Oxon.
Supporting
Open Journal
Supporting Indah Trisnawati Dwi Tjahjaningrum, S.Si., M.Si., Ph.D.
lecturer
Requirement -
courses
_ N Ifeoarrr:\]ir?gf; Iﬁg:r?g:j%_ Learning Materials | Rating
The final ability of Evaluation Student Assi nmen,t' [Refference$ Weight
Week each stage of ) sign! ’ (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria andTechnique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
1 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial, dan Dasar historis dan
memahami konservay dapat diskusi (150 menit) perkembangan S
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keanekarggaman menjelaskan konservasi sumber
hayati, serta dapat | konservasi daya hayati
menghubungkan keanekaragama
konservasi hayati ; serta
keanekaragaman dapat
hayati dengan mengaplikasika
pengetahuan lokal. | n pengetahuan
lokal dengan
konservasi
keanekaragama
hayati
2,3 | Mahasiswanampu Dapat Kuliah, tutorial, dan Menghargai
memahami elemen | menjelaskan dat diskusi (300 menit) keanekaragaman
elemen keangka{a mengidentifikasi hayati dan
gaman hayafu »serta | | omenelemen mengapa
pola geegrafis dan melakukan
perubahan keane.karagama konservasi
keanekaragaman hayati, 5
hayati menjelaskan
pola geografi
dan perubahan
keanekaragama
hayati
4, 5, § Mahasiswa mampu | Dapat Kuliah, tutorial, Berfungsinya
memahami dan menjelaskan Practicum(450 menit) ekosistem dan
menghubungkan berfungsinya konservasi
konservasi ekosistemyang keangkaragaman 10
keanekaragaman hayati

hayati dengan
berfungsinya
ekosistem.

terkait dengan
konservasi
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keanekaragama
hayati
7, 8, § Mahasiswa mampu | Dapat Kuliah, tutorial, Konservasi pada
membahas dan menjelaskan Practicum(450 menit) habitat yang rusak
mengidentifikasi upaya dan perubahan
konservasi pada konservasi pada bentang alam
habitat yang rusak da .
yang mengalami habitat yang 10
perubahan bentang | rusak dan yang
alam, serta mengalami
membandingkan perubaha
upaya konservasi bentang alam
tersebut melalui
berbagai studi kasus
10, 11 Mahasiswa mampu | Dapat Kuliah, tutorial, Manajemen pada
mengidentifikasi dan | mengidentifikasi Practicum(300 menit) overeksploitasi
menganalisa upaya | gan mengelola ekosistem dan
manajemen pada ekosistem dan keanekaragaman
overeksploitasi hayati 5
ekosistem dan keangkaragama
keanekaragaman hayatinya yang
hayati. mengalami
overeksploitasi
12, 13 Mahasiswa mampu | Dapat Kuliah, tutorial, Manajemen species
mengidentifikasi dan | mengidentifikasi Practicum(300 menit) invasif
menganalisa upaya | 4an mengelola
manajemen pada 5

species invasif, serta
mengevaluasi

species invasif,
serta evaluasi

penanganan dar




oy

<Ay
i

penanganan dan
pengelolaannya

pengelolaan
spesies invasif

14 | Mahasiswa mampu | Dapat Kuliah, tutorial, Mitigasi
mengidentifikasi dan | mengidentifikasi Practicum(150 menit) keanekaragama
m_e_mba_has upaya pengaruh n hayati
mitigasi perubahan iklim terhadap
keanekaragaman ) perubahan
hayati terhadap pada ekosistem, iklim.
perubakan iklim. keanekaragama

hayati dan

interaksi biotik,

serta

menjelaskan

upaya mitigasi

perubahan iklim

pada

keanekaragama

hayati
15 |ETS (150 menit)
16 | EAS (150 menit)

Total Rating Weight

100% |
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Ecotoxicology SB235106 Lingkungan 3 \ 0 1 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr. DewiHidayati, S.Si. M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si
Nurhayati, M.Si

Learning PLGStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat feno

dengan mengimplementasikan teknolBgilogy yang mutakhir.

PLOPLO 6 Able to determine, apply and evaluate scientific methods to accurately analyzd paemamena by implementing t
latestBiologycal technology.
Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosistem, dan biosfer.
Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Kéwdegy kelautan, Biology
PLOPLO 9 lingkungan, lpsains darBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology, b
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

memahami prinsip dasar dan kongggmtoxicology
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SL2 dapat menganalisis Efek toksik kemikalia terhadap ekosistem
SLXB dapat mengaplikasikan cara mengevaluastdauationresikoEcotoxicologyberdasar studi kasus dan permasalahan
yang ada di masyarakat
SLO dapat dapat mengungkapkan ide atau gagasan mereka secara lisan dan tertulis
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 Ey
SLO3 a
SLO4 a

Subject Overview,

Ecotoxicologyadalah studi tentang efek bahan kimia beracun pada sBitdogys mulai dari tingkat individu, populasi, komunitas dan ekosisternioxicologyadalah bidang
multidisiplin yang mengintegrasikan ilmu toksikologi dezologyyang meliputi bidang kimia, hewan / tumbuhan / mikr@zmlogy mikroBiology, pencemaran lingkungan, pertanig
kesehatan dan hukum. Mata pelajakaotoxicology Kimia Lingkungan; efek bahan kimia antropogenik pada tindiatogys organisasi yang berbedaMein difokuskan padg
biomarker dan biomonitorindgvaluationbahaya kimia dan risiko terhadap lingkungan. Proyek eksperimentdlh@amyyang disampaikan oleh siswa sectertulis dan presenta
lisan.
Ecotoxicology is the study of toxic chemicals effectBiologycal systems ranging from individual, population, community and ecosystem levels. Ecotoxicology is a multidis
field, which integrates toxicology andaogy which involving among chemistry, animal / plant / microbial physiology, ecology, microbiology, environmental patuigoiture,
health and law. Ecotoxicology subjects: Environmental Chemistry; the effects of anthropogenic chemicals abd@&ereationaBiologycal level especially focused on biomarke
and biomonitoring; Assessment of chemical hazards amddit to the environment. Experimental and theoretical projects that delivered by student using writing paper an

presentatio.

Study Materials:

Kimia Lingkungan: sumber polutan dan kedudukannya di ekosistem; Efek kemikalia antropogenik: Mekanisme masuknya pol
efek negatif bahan kimia pada tingkat yadiglogy organisasi berbeda (sel, organ, orgaeispopulasi, ekosistem dengan fokus pad

Learnin

materialgs biomarka dan biomonitoringEvaluationbahaya: Mengevaluasi dan menganalisis informasi toksikologi dari berbagai sumber (de
berbasis internet, handbook, artikel ilmiah, undandang saat industri dliEvaluationrisiko bahan kimia terhadap lingkungan. Proy
eksperimental damheorytis dilakukan dan siswa menyajikan proyek secara lisan dan tertulis

Refferences Main: |

1. Newman, M.C. and Unger, M.A. 2002. Fundamentals of Ecotoxicology, 2nd Edition. Behlisher.
2. Walker, C.H., Sibly, R.M., Hopkin, S.P. and Peakall, D.B. 1996. Principles of Ecotoxicology. 4th Edition. CRC Press

Supporting

Open Journal
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Supporting
lecturer

Dr. Dewi Hidayati, S.Si. M.Si

Requirement -
courses

Form of Learning;

_ 5 Learning Methods: Learning Materials | Rating
The finalability of Evaluation Student Assi nmer;t' [Refference$ Weight
Week each stage of . sign! ’ (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
1 | Mahasiswa Memahami Studi Kasus; Prinsip Dasar 5
memahami keterkaitan Pembelajaran Ecotoxicology
keterkaitan antara antara mata Kolaboratif (120
mata kuliah di tingkat| kuliah di tingka menit)
sarjana, seperti kimia| sarjana, seperti
biokimia, fisiologi kimia biokimia,
hewan, dengan mata| fisiologi hewan,
kuliah ecology serta | dengan mata
memahami latar kuliah ecology
belakang dan tujuan | serta memaham
mempelajari latar belakang
Ecotoxicology dan tujuan
mempelajari
Ecotoxicology
2. | Mahasiswa dapat Dapat StudiKasus; Kimia Lingkungan: 10
menganalisis Kimia | menganalisis Pembelajaran sumber polutan dan
Lingkungan: sumber | kimia Kolaboratif :
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polutan dan Lingkungan: PembelajaranBerbasi kedudukannya di
kedudukannya di sumber polutan Masalah (180 menit) ekosistem,
ekosistem, berdasar | 4
studi kasus dan kedudukannya
perma_lsalahan yang di ekosistem
ada di masyarakat "

berdasar studi

kasus dan

permasalahan

yang ada di

masyarakat

3,4 | Mahasiswa dapat Dapat StudiKasus; Efek toksik 20

menganalisis Efek | menganalisis Pembelajaran kemikalia
toksik kemikalia Efek toksik Kolaboratif : antropogenik terhda
antrop_ogenik terhdap kemikalia PembelajaranBerbasi eksositem
;‘f{;ﬁisgsmusbg;iasar antropogenik Masalah (420 menit)
permasalahan yang | terhdap
ada di masyarakat | eksositem

berdasar studi

kasus dan

permasalaha

yang ada di

masyarakat

5,6 | Mahasiswa dapat, Dapat StudiKasus; Mekanisme 15

menganalisis menganalisis Pembelajaran masuknya polutan
mekanisme masukny| pekanisme Kolaboratif : dan efek negatif dar
polutan dan efek masuknya PembelajaranBerbasi bahan kimia pada

negatif dari bahan

polutan dan efek

Masalah (360 menit)
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kimia pada tingkat se| negatif dari tingkat sel dan
dan organ berdasar | pahan kinia organ
studi kasus dan pada tingkat sel
permasalahan yang dan organ
ada di masyarakat .

berdasar studi

kasus dan

permasalahan

yang ada di

masyarakat
Mahasiswa dapat, Dapat StudiKasus; Mekanisme 10
menganalisis menganalisis Pembelajaran masuknya polutan
Mekanisme masukny| pekanisme Kolaboratif : dan efek n_egatif dar
polutqn da_n efek masuknya PembelajaranBerbasi t_)ahan kimia pada
negatif dari bahan | dan efel Masalah (180 menit) tingkat otganisme
kimia pada tingkat | Po'utan dan efe dan populasi
otganisme dan negatif d_ar_l ekosistem dengan
populasi ekosistem | bahan kimia fokus pada biomarka
dengan fokus pada | pada tingkat dan biomonitoring
biomarka dan otganisme dan
biomonitoring populasi
Pemahaman berdasa .

ekosistem

studi kasus dan
permasalahan yang
ada di masyarakat

dengan fokus
pada biomarka
dan
biomonitoring
Pemahaman
berdasar studi

kasus dan




© ),
permasalahan
yang ada di
masyarakat
8,9, 1( Mahasiswa dapat Dapat StudiKasus; Mekanisme 10
menganalisis menganalisis Pembelajaran masuknya polutan
mekanisme masukny| \ekanisme Kolaboratif dan efek negatif dar
polutan dan efek PembelajaranBerbasi bahan kimia pada
: , masuknya | : !
negatif dari bahan Masalah (300 menit) tingkat otganisme
kimia pada tingkat | Polutan dan efek dan populasi
organisme dan negatif dari ekosistem dengan
populasi ekosistem | bahan kimia fokus pada biomark:
dengan fokus pada | pada timkat dan biomonitoring
g!omarkft dan organisme dan
iomonitoring :
Pemahaman berdasa popu_la3|
studi kasus dan ekosistem
permasalahan yang | déngan fokus
ada di masyarakat | pada biomarka
dan
biomonitoring
Pemahaman
berdasar studi
kasus dan
permasalahan
yang ada di
masyarakat
11 | Mahasiswa dapat Dapat StudiKasus; EVALUASI 10
Menganalisis Menganalisis Pembelajaran TENGAH
permasalahan Kolaboratif : SEMESTER

permasalahan
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Ecotoxicology
berdasar studi kasus
dan permasalahan di
masyarakat dalam
tulisan dan lisan

Ecotoxicology
berdasar studi
kasus dan
permasalahan
dii masyarakat
dalam tulisan

PembelajaranBerbasi
Masalah (120 menit)

dan lisan

12, 13 Mahasiswa dapat Dapat Studi Kasus; Evaluationbahaya: 10
menganalisis menganalisis, Pembelajaran Mengevaluasi dan
Evaluationbahaya: melakukan Kolaboratif : menganalisis
Mengevalga_l3| dan Evaluation PembelajaranBerbasi |nfor_maS| o
menganalisis . Masalah (240 menit) toksikologi dari
informasi toksikologi bahaya: _ berbagai sumber
dari berbagai sumber| Mengevaluasi (database berbasis
(database berbasis | dan internet, handbook,
internet, handbook, | menganalisis artikel ilmiah,
artikel ilmiah, informasi undangundang,
undangundang saat industri

industri dil)berdasar
studi kasus dan
permasalahan yang
ada di masyarakat

toksikologi dari
berbagai sumbe
(database
berbasis
internet,
handbook,
artikel ilmiah,
undangundang
saat industri
dil)berdasar
studi kasus dan
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ol )
permasalahan
yang ada di
masyarakat
14, | Mahasiswa dapat Dapat StudiKasus; Evaluation
15 | menganalisis menganalisis Pembelajaran risiko bahan
Evaluationrisiko Evaluation Kolaboratif kimia terhadap
It')ahsn kimiaéerha?(ap fisiko bahan PembelajaranBerbasi :iD”gkUEgan-
eksperimental dan | Kimia terhadap Vasalah (240 meniy eksperimental
Theorytis dilakukan | lingkungan. danTheortis
dan siswa menyajikar Proyek
proyek secara lisan | eksperimental
dan tertulis berdasar | danTheorytis
studi kasus dan dilakukan dan
permqsalahan yang | ciova
ada dimasyarakat .
menyajikan
proyek secara
lisan dan tertulis|
berdasar studi
kasus dan
permasalahan
yang ada di
masyarakat
16 | EVALUASI AKHIR | Menganalisisda StudiKasus; : EVALUASI
SEMESTER n melakukan PembelajaranBerbasi AKHIR
Evaluation Masalah (120 menit) SEMESTER
resiko

Ecotoxicology
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serta
mengungkapkar
ide atau gagasa
mereka secara

lisan dan tertulis

Total Rating Weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER'S)

FACULTY OF SCIENCE AND DATA ANALYTICS
DEPARTEMENBIOLOGY

Code
Dokumen

SEMESTER LEARNING PLAN

COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Marine and Coastal Source SB235105 Kelautan 3 0 1 27 September 2020
Management
Coastal and Marine Resources
Management

AUTHORIZATION

SLP Developer Lectures

RMK Coordinator

Head of Study Program

Signature

Mukhammad MuryonoPh.D

Signature

Dr. Awik Puji Dyah
Nurhayati, M.Si

Signature

Dr. Awik Puji Dyah Nurhayati, M.Si

Learning PLGStudy program charged to courses

Outcomes
PLO/PLO 7

Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,

organisme, ekosistem, dan biosfer.

Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and

biosphere levels.

PLOPLO 8

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Ksiotegy kelautan, Biology

lingkungan, biosains ddBiotechnology

Able to understand, implement, and apply the principles and concepts of marine l@ologynmental biology, bioscieng

and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

mampu menganalisa karaktertistik pesisir dan laut yang difokuskan kepada kajian keunikan, nilai dan ancaman

konsep biodiversitas ddnokonservasi
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SL2 mampu memahami dan mengkategorikan data dan informasi pengelolaan pesisir dan laut, berdasarkan sumber
dan waktu untuk kepentingan pemetaan pengelolaan
SLCB mampu memahami implementasi dari pengelolaan dan degragevaluasinya dengan analisa resiko dan manmisiat (
and benefit assessmgnt
SLO4 mampu memahami karakteristik pengelolaan di negara maju dan dapat mengambil contoh dalam meningkatkan
manfaat (utilitarian value) dari pengelolaan
SLGb mampu memahami karakteristik / desain pengelolaan di negara Indonesia dan mengetahui kelemahan dan ancg
sehingga dapat memberikan rekomendasi untuk pengelolaan kedepan yang lebih baik dengan membandingkan
pengelolaan yang ada di Negara maju
SLGG mampu mengenal silvofishery sebagai model pengelolaan pesisir, dan mampu menganalisa, mengevaluasi
pelaksanaannya berdasarkan analosd and benefit
SLO/ mampu dan sadar akan bencana alam dan perubahan iklim sebagai tantangan pesgbiogga kedepan dapat
memberikan rekomendasi desain pengelolaan berdasarkan ancaman dan peluang
PLO¢ SLO Map
PLOl1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a
SLO4 a
SLO5 a
SLO6 a
SLO7 a

Subject Overview,

Mata kuliah ini membahas prinsip PSPL terintegrasi ke dalam tindakan nyata dengan menerjemahkan panduarstaeisgddedalam PSPL. Panduan praktis melalui penggur
analisis teoretis dan berbagai contoh praktik terbaik dari seluruh dunia. @grheréelanjutan untuk meningkatkan manajemen jangka panjang. Pembangunan yang berkelg
wilayah pesisir dengan perencanaan yang tepat dengan mempromosikan pembangunan ekonomi sumber daya pesisir sambiéb@milsahpenggunaatology budya dan
sosialnya. Tantangan terbesar yang dihadapi oleh partisipasi pemangku kepentingan adalah fokus pada peningkatan mmaukesimmeaman manusia dan manajemen bencang
menjadi isuMain studi ini. Contoh praktis dari partisipasi pemangku kdpgah dalam perencanaan pesisir, termasuk pengelolaan kolaboratif dan pendekatan pengelolaan k
Providing integrated CMRM principle into tangible action by translating guidance of stakeholder participation in CMRMttMgebgaproviding practical gdance through the dua
use of theoretical analysis and numerous examples of best practice from around the world. We draw a sustainable wayn@flamgptexm management. We achieve genuir|
sustainable development in coastal areas with proper planoynpromoting the economic development of coastal resources while attempting to preserve their ecological, cu
social use. The biggest challenges faced by stakeholder participation is to focus on increasing human population, hitgnandsdsaster management will be the main issue of
study. We show practical examples of stakeholder participation in coastal planning, including collaborative managememizewagjement approaches
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Study Materials: | Pendahuluan: Karaktstik Pesisir dan Laut : Keunikan, Nilai, dan Ancaman; Pengelolaan Pesisir terpadu: Pengembangan datg
Learning Informasi; Implementasi, Pelaksanaan dan Evaluasi Pengelolaan; Pengeloaan Sumberdaya Pesisir dan Laut di negara ameju;
materials Sumberdaya Pesisir daaut di Indonesia; Pengeloaan Sumberdaya Pesisir dan Laut : Silvofishery; Pengeloaan Sumberdaya P
Laut : Mitigasi Bencana; Pengeloaan Sumberdaya Pesisir dan Laut : Adaptasi Perubahan Iklim
Refferences Main: |
1. Knecht, R. W. and Sain B.2009. Integrated Coastal and Ocean Management, Island Press, California.
2. Alder, J. and Kay, R., 1999. Coastal Planning and Management, E & FN Spon. London dan New York.
Supporting
Open Journal
Supporting Dr. Dra. Dian Saptarini, M.Sc
lecturer
Requirement -
courses
. N Ifeoz:rr::ir?g_l(\a/lzrtwggé' Learning Materials | Rating
The final ability of Evaluation Student Assi ,t' [Refference$ Weight
Week each stage of el (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1,2 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial (300 Pendahuluan : 10
memahami dan dapat menit) review konsep
mengkaji keunikan, | menjelaskan biodiversitas dan
nilai dan ancaman konsep biokonservasi yang
dengan konsep biodiversitas ekosistem pesisir da
biodiversitas dan dan laut
biokonservasi, dan | biokonservasi
dapat menyusun datg berdasarkan
dan informasi yang | data dan



https://www.its.ac.id/biologi/dr-dra-dian-saptarini-m-sc/
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dibutuhkan dalam
pengelolaan pesisir
dan laut.

informasi yang
meliputi
karakteristik
keunikan, nilai
dan ancaman
dari ekosistem
pesisir dan laut

3,4,5 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial dan Pengkategorian 30
memahami dan dapat Practicum(450 menit) data, informasi
menganalisa menggabungkar primer dan
implementasi, data dan sekunder,
pelaksanaan dan . . berdasarkan skala
evaluasi pengelolaan |n.formaS| yang dan waktu untuk
berdasarkan data dar didapat untuk pelaksanaan dan
informasi yang ada | membuat model evaluasi

pengelolaan pengelolaan
6,7 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial Mahasiswa dapat 15
memahami dan dapat menganalisa dan
membandingkan menganalisa da memberi .
karakter pengeloaan . rekomendasi
.| memberi .
antara Negara maju . pengelolaan pesisir
dan Negara rekomendasi dan laut di Indonesig
berkembang dengan | Pengelolaan berdasarkan contoh
menganalisa pesisir dan laut yang telah dilakukan
keunikan, nilai dan | di Indonesia Negara maju
ancamannya berdasarkan

contoh yang
telah dilakukan
Negara maju
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8,9 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial (300 Mahasiswa dapat 15
menganalisa, dapat menit) mengidentifikasi
mengevaluasi mengidentifikasi dan membuat
pengelolaan dalam dan membuat analisis rasio biaya
bentuk silvofishery . : dan keuntungan yan
berdasarkan rasio | analisis rasio dieproleh.
biaya dan keuntungal Piaya dan

keuntungan
yang dieproleh.

10, 11 Mahasiswa mampu | Mahasiswa Kuliah, tutorial (300 Mahasiswa dapat 15
menganalisa, dapat membuat menit) membuat analisis
membuat desain analisis dan dan membuat
pengelolaan yang membuat evaluasi dan solusi
memiliki aspek . terhadap metode
bencana evaluasi dan pengelolaan yang

solusi terhadap mengacu kepada
metode mitigasi bencana
pengelolaan

yang mengacu

kepada mitigasi

bencana

12. 13| Mahasiswa mamp| Mahasiswa Kuliah, tutorial (450 Mahasiswa dapat 15

14 | menganalisa, dapat menit) mengetahui isu

mengevaluasi produ
pengelolaan yan
dapat beradapta
dengan perubahg
iklim

mengetahui isu
perubahan iklim

yang
Kedepan

merupakan
ancaman atau

perubahan iklim
yang

Kedepan merupakar
ancaman atau
peluang dalam
pengeloaan pesisit

dan laut




W N
ay &,
peluang dalam
pengeloaan
pesisit dan laut
15, 16 ETS dan EAS 300 menit

Total Rating Weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH TglPenyusunan
R
Marine and Coastal Ecology | SB235205 Kelautan 3 0 2 27 September 2020
Coastal and Marine Ecology
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dra. Dian Saptarini, MSc Dr. Awik PujDyah Nurhayati, Dr. Awik Puji Dyah Nurhayati, M. Si
M. Si
Learning PLQGStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosistem, dan biosfer.

Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and

biosphere levels.

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan BmisgpkelautanBiology lingkungan,

PLOPLO 8 biosains damiotechnology

Able to understand, implement, and apply the principles and conceaptgiok biology, environmental biology, bioscier
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

Memahami dinamika perairan pesisir dan laut dan perannya pada distribusi dan migrasi biota laut

SLC®

Memahami dan membedakan sumpencemar dan pengaruhnya pada ekosistem laut

SLCB

Menganalisis dan mengaplikasikan konsep pengelolaan pada ekosistem laut

PLO¢g SLO Map
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PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 Fy
SLO?2 3
SLO3 a

SubjectOverview

Mata kuliah ini akan membahas tentang dinamika perairan pesisir dan laut serta perannya dalam sebaran dan migrasulbidtnkauig
pencemaran (sumber dan spesies) dan pengaruhnya terhadap ekosistem laut. Melakukgoeigitiasi yang membahas tentg
pengelolaan pesisir dan laut
This course will discuss the dynamics of coastal and marine waters and its role in the distribution and migration ofiotaristedy of
pollution (source and species) and its effect on neaecosystem. Conducting discussions on research that discusses coastal anc
management

Study Materials:

Dinamika sistem perairan pesisir dan laut (aspek oseanografi dan geomorfologi). Tipologi ekosistem pesisir dan lautn: Mampong

Learning ekosistem laut (biota dan lingkungannya), ekosistem mangrove, terumbu karang, lamun dan biodiversitas di ekosisteridut. P¢

materials dinamika laut pada ekosistem laut: migrasi musiman, migrasi pada siklus hidup dan distribusi organisme. Kompamem jestka
ekosistem laut : aspek alamiah dan perikanan tangkap. Pencemaran laut : sumber dan pengaruhnya pada ekosistem kaut. Pen
ekosistem laut : marine protected area, beach nourishment, artificial reef.
The dynamics of coastal and marine syst@eanographic and geomorphological aspects). Typology of coastal and marine
ecosystems: major components of marine ecosystems (organism and environment), mangrove ecosystems, coral reefs,ngka gt
biodiversity in marine ecosystems. Effect of madiyreamics on marine ecosystems: seasonal migration, migration to the life cycle
distribution of organisms. Fisheries component in marine ecosystem: natural aspect and fisheries activity. Marine gollutemaf
pollution and the impact on marineasystems. Management of marine ecosystem: marine protected area, beach nourishment, g
reef

Refferences Main : \
1. Knecht, R. W. and Sain B.C. 2009. Integrated Coastal and Ocean Management, Island Press, California.
2. Alder, J. and Kay, R., 199@0astal Planning and Management, E & FN Spon. London dan New York.
Supporting
Open Journal

Supporting Dra. Dian Saptarini, MSc

lecturer
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Requirement -

courses
feoarrr:ir?ﬂ"\eﬂzrt?gg;_ Learning Materials | Rating
The final ability of Evaluation Student g\ssi nmer;t' [Refference$ Weight
Week each stage of _lIJ_ Esti 9 i ’ (%)
learning (SubSLQ I EiEner)
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)

1 | Mahasiswa dapat dapat Diskusi kelompok Dinamika sistem 5
memahami dinamika | memahami (100 menit) perairan pesisir dan
sistemperairan pesisil dinamika sistem laut: oseanografi
dan laut perairan pesisir dan geomorfologi

dan laut
2-4 | Mahasiswa dapat dapat Diskusi kelompok, Tipologi ekosistem 15

menjelaskan
komponerMain

penyusun ekosistem
laut dan membedake

karakteristik
ekososistenMain

(mangrove, lamun da|

terumbu karang)

menjelaskan
komponerMain
penyusun
ekosistem laut
dan
membedakan
karakteristik
ekososistem
Main
(mangrove,
lamun dan
terumbu karang

tugas mandiri (300
menit)

pesisir dan laut :
komponerMain
ekosistem laut
(biota dan
lingkungannya),
ekosistem
mangrove,
terumbu karang,
lamun dan
biodiversitas di
ekosistem laut
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5-6 | Mahasiswa dapat dapat Diskusi kelompok, Pengaruh dinamika 20
memahami peran memahami tugas mandiri (200 laut pada ekosistem
dinamika laut pada peran dinamika menit) laut: migrasi
migrasi dan distribusi laut pada musiman, migrasi
biota laut . . pada siklus hidup
migrasi dan dan distribusi
distribusi biota organisme
laut
7 | Mahasiswa dapat Dapat menjawal Testertulis (100 Evaluasi |

memahami konsep | spal evaluasi menit)

ma’Feri.perkuIiahan secara tepat

dari mihggu kel sesuai dengan

sampai keb .
konsep materi
perkuliahan

Mahasiswa dapat dapat Simulasi, Komponen 10

8-9 | menganalisisis peran| menganalisisis pembelajaran perikanan pada
aktivitas perikanan peran aktivitas kolaboratif, tugas ekosistem laut :
pada ekosistem laut perikanan pada mandiri (200 menit) aspek alamiah dan

. perikanan tangkap
ekosistem laut
10-11| Mahasiswa dapat dapat Diskusi kelompok, Pencemaran laut : 15
membedakan sumbe| membedakan pembelajaran sumber dan
pencemaran laut dan| sumber kolaboratif, tugas pengaruhnya pada

menjelaskan
pengaruhnya pada
ekosistem

pencemaran lau
dan menjelaskat
pengaruhnya

pada ekosistem

mandiri, presentasi
(200 menit)

ekosistem laut
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12-13| Mahasiswa mampu | mampu Diskusikelompok, Marine Protected 15
memahami konsep | menerangkan pembelajaran Area
peng_elolaan pada dan kolaboratif (200
ekosistem laut mengaplikasika menit)
n konsep
pengelolaan
pada ekosistem
laut
14-15| Mahasiswa mampu | mampu Diskusi kelompok, Pengelolaan 20
menganalisis dan | menerangkan pembelajaran ekosistem laut :
mengaplikasikan dan kolaboratif, tugas beach nourishment,
kggzeé:)kgiins%:rlrc:lgir: mengaplikasika mandiri, presentasi artificial reef
P n konsep (200 menit)
pengelolaan
pada ekosistem
laut
16 | Mahasiswa dapat Dapatmenjawab Tes tertulis (100 Evaluasi Il
memahami konsep | soal evaluasi menit)
materi perkuliahan | gecara tepat
dari mihggu keB sesuai dengan
sampai kel5 .
konsep materi
perkuliahan
Total Rating Weight 100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTE Tgl Penyusunan
R
Enzyme Technology SB235107 | Biotechnology 3 \ 0 1 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr.techn. Endry Nugroho, S.Si., M.T. Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si
Nurhayati, M.Si

Learning PLGStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,

PLOPLO 7 organisme, ekosiste_m, da_n biosfer_. _

Able to comprehensively implem@&aiblogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Igiok®yy kelautan, Biology

PLOPLO 8 lingkungan, biosains anBﬁotechnoIogy o _ _ _ _
Able to understand, implement, and apply the principles and concepisrofe biology, environmental biolog
bioscience and biotechnology.

Subject Learning Outcomes (SLO)

SLOL dapat mendeskripsikan konskepnsep dasar tentang struktur dan fungsi enzim, menjelaskan kinetika enzim,
mendemonstrasikan mekanismeaksi enzimatik, megisolasi enzim dari bakteri, mengamobilkan enzim dan
mengaplikasikannya dalam industri

SL» mampu memahami dan mendemonstrasikan teknik isolasi dan karakreriksasi enzim sebagai biokatalis

PLO¢g SLO Map
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PLOl1 | PLO2 | PLO3 | PLO4 | PLO5 | PLOG6 PLO 8
SLO1
SLO?2
SLO3 a
Subject Enzyme Technologgkan mempelajari tentang struktur dan fungsi enzim; pengertian tentang enzim; klasifikasi enzim dan tatana
Overview

monomer dan oligomer, faktor yang mempengaruhi kerja enzim. Kinetika reaksi enzim mekanisme molekuler enzimatik, mekesii
tanpa koéktor, keterlibatan koenzim dalam reaksi enzimatik, kinetika reaksi enzimatik dengan satu substrat, hubungan laju r
dengan konsentrasi, inhibisi, reaksi enzim allosterik. Aplikasi enzim dalam industri, isolasi dan purifikasi enzim, dbsi amoii.
Pemahaman tentang konsep dan teknik enzimatik serta pengalaman dalam mengerjakan tugas proyek multdisiplinerl dalamim
akan memberikan bekal kepada mahasiswa agar unggul dalam penciptaan inovasi teknologi berbasis enzim.
Enzyme technodyy is a study of structure and function of enzymes; understanding of the enzyme; classification of enzymes and no
monomer and oligomer enzymes, factors affecting the action of enzymes. enzymatic reaction kinetics, enzyme molecutaaeitry
mechanisms without cofactor, coenzyme involvement in enzymatic reactions, kinetics of enzymatic reactions with onensiidds
reaction rate relationship with concentration, enzyme inhibition, allosteric enzyme reaction. Enzyme applicatioistimalirprocesses
isolation and purification of enzymes, and enzyme immobilization. An understanding of enzymatic concepts and technigeesrzce

in working on multidisciplinary project taedit, further this course will provide students with thiormation of enzymbased technolog
innovations.

Study Materials:
Learning
materials

Struktur dan fungsi enzim; pengertian tentang enzim; klasifikasi enzim dan tatanama, enzim monomer dan oligomer, faktor yan
mempengaruhi kerja enzim. Kinetika reaészim mekanisme molekuler enzimatik, mekanisme reaksi tanpa kofaktor, keterlibatan
koenzim dalam reaksi enzimatik, kinetika reaksi enzimatik dengan satu substrat, hubungan laju reaksi awal dengan komb&ésitras
reaksi enzim allosterik. Aplikasi eimz dalam industri, isolasi dan purifikasi enzim, dan amobilisi enzim
Structure and function of the enzyme; understanding of the enzyme; classification of enzymes and nomenclature, mongomeeran(
enzymes, factors affecting the action of enzymes.iéSnmetctions enzymatic enzyme molecular enzymes, reaction mechanisms wi
cofactor, coenzyme involvement in enzymatic reactions, kinetics of enzymatic reactions with one substrate, initiahteaction r

relationship with concentration, inhibition, aliteric enzyme reaction. Application of enzymes in industry, isolation and purification
enzymes, and enzyme immobilization.

Refferences

1. Andres lllanes Enzyme biocatalysis. 2008. Springer Science.

Main:

2. JeanLouis Reymond. Enzyme assays. 20Mley-Verlag GmBH.
3. Biochemical Journal, Science Direct {me
4. Bioresource Technology, Science Direct-lbre

5. Enzyme and microbial technology, Science Directlibe
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Supporting

Open Journal

@

Supporting
lecturer

Dr.techn. Endry Nugroho, S.SM.T.

Requirement -
courses

Form of Learning;

. N . Learning Methods: Learning Materials Ra?ing
The final ability of Evaluation Student Assi nmer;t' [Refference$ Weight
Week each stage of . sign! ’ (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria andTechnique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1,2 | Mahasiswa mampu | Mampu Kuliah, tutorial (300 Jenigenis dan
mengetahui jefgnis | mengetahui jen menit) nomenklatur enzim 5
enzim jenis enzim
3 | Mahasiswa memaha Dapat memabhal Kuliah, tutorial Teknik pemurnian
teknik pemurnian enj dan menjelaska Practicurfl50 menit) enzim
teknik pemurnia S
enzim
4,5 | Mahasiswa mampu | Mampu Kuliah, tutorial Pengukuran aktivita
memahami cara memahami cars Practicurt800 menit) enzim
mengukur aktivitas mengukur 10
enzim aktivitas enzim
6 | Mahasiswa mampu | Mampu Kuliah, tutorial Reaksi enzimatis d4
menganalisis reaksi | menganalisis Practicur(150 menit) kinetika enzim 10

enzimatis dan

aplikasinya
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reaksi enzimatig
dan aplikasinya

7,8 | Mahasiwa mampu | Mampu Kuliah, tutorial Karakterisasi enzim
mendefinisikan karal mendefiniskan PracticurB00 menit)
enzim dan cara kareakter enzim
memperolehnya dan cara

memperolehnyg

9 |ETS (150 menit)

10 | Mahasiswa memamg Memamabhi kerj; Kuliah, tutorial Inhibiskerja
kerja inhibitor dan | inhibitor dan Practicur(50 menit) enzim
aplikasinya aplikasinya

11 | Mahasiswa mampu | Mampu Kuliah, tutorial Karakteristik dan
memamahami memamahami PracticurtlL50 menit) mekanisme
karakteristik reaksi | | arakteristik
enzimatik reaksi enzimatil

12 | Mahasiswa mampu | Mampu Kuliah, tutorial Modifikasi
memahami teknis memahami tekn Practicur,l50 menit) enzimatik pada
perubahan gugus perubahan gugt polimer
fun95| p_ollmer secar: fungsi polimer
enzimatik L

secara enzimati

13 | Mahasiswa mampu | Mampu Kuliah, tutorial (150 Teknologi

memahami modifika memahami menitPracticum rekayasa enzim

protein terkait reaksi
enzimatis

modifikasi prote
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terkait reaksi

enzimatis
14, 15 Mahasiswa mengerti Dapat Kuliah, tutorial Aplikasi enzim di
penerapan enzim di | meneapkan Practicur(800 menit) bidang industry,
proses industri enzim di proses dan lingkungan
industri dan medis
16 | EAS

Total Rating Weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY

SEMESTER LEARNING PLAN

COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Metabolomics SB 235303 Biotechnology 2 \ 0 1 20 Oktober 2022
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of StudyProgram
Signature Signature Signature
Prof.Dr. Enny ZulaikJP. Dr. Awik Puji DyaN., M. Si Dr. Awik Puji Dyah.NM. Si

Learning PLGStudy program charged to courses
Outcomes PLG3/PLO 3 | Mampu mengelola pembelajaran dggéndiri, dan mengembangkan diri sebagai pribadi pembelajar sepanjang hayat untuk ber

di tingkat nasional, maupun internasional, dalam rangka berkontribusi nyata untuk menyelesaikan masalah dengan

mengimplementasikan teknologi informasi dan komunikksi memperhatikan prinsip keberlanjutan.

Able to manage their own learning, and develop themselves as lifelong learners to compete at national and internatirial ley

order to make a real contribution to solving problems by implementing informatidrcammunication technology and paying

attention to the principle of sustainability.

PLOA/PLO4 | Mampu menguasai penggunaan alat untuk pengukuran dan analisi®adtgyserta mampu menginterpretasikan

Able to master the use of tools for measurement and analy8#otdgycal data and be able to interpret.

Subject Learning Outcomes (SLO)

SLAO/LLO 1 Memahami konsep metabolisme daapatmenunjukkan produk yang dihasilkan
Understand theconcept of metabolism and can show the products produced
SLCP/LLO 2 Dapat nenganalisa profil metabom yang dihasilkanrganisme pada kondiBhgkungartertentu
Able toanalyze the metabolome profile produced by organisms under certain environmental conditions
SLQB/LLO 3 Mampu mengidentifikasi jenigenis metabobm dari aktivitas metabolisme secara kualitatif maupun kuantit@&caral heoryis)

Able to identify the types of metabolome of metabolic activity qualitatively and quantitatively (theoretically)




oy

SLOY/LLO 4 Dapat melakukan penelitian untukkengetahui hasil metabolom dari suatu metabolisme dan dapat memanfaatkan untu
kesejahteraan masyarakat

Able to conduct research to find out the results of the metabolism of a metabolism and can use it for the welfare of thsitgo

PLO¢g SLO Map

PLO PLO PLGB
PLO1 | PLO? PLG PLCGH PLG PL® PLO

SLAV LLO 1 a

SLQ/ LLO 2 a

SLGB/ LLO 3 a

SLO4/ LLO 4 a

Subject Overview

Mata kuliah ini akan mempelajari molekul dan senyawa hasil metabolisme (metabolom) yang ada di dalam sel. Keseluruhammietaindéraksi
di dalam sistenBiologydan merefleksikan aktivitas biokimia di dalam sel sehingga merepresentasikan aktivitas sel yang dampaknya ke selusy
organisme tersebut

This course will study molecules and compounds resulting from metabolism (metabolome) in cells. The entire metabolaséiatBralog\cal
system and reflects the biochemical activity in the cell so that it represents the activity of the cell eltitshadifthe activities of the organism.

Bahan Kajian:

Metabolomicsyang ada di sisterBiology Metabolisme karbon dan interaksinya dengan makhluk hidup; Biokimia dan evolusi metabolisme (€
aerob-anaerob); Studi kasus: chitinolytic, ureolytic, eksopolisakarida, antioksidan, siderophore, biogeopolimer-tdam. lain

(Learning
Materialg Metabolomics irBiologycal systems; Carbon metabolism and its interactions with living things; Biochemistry and evolution of metabolism (a¢
anaerobic energy); Case studies: chitinolytic, ureolytic, exopolysacharide, antioxidant, siderophore, biogeopolymersand other
Reffererces Main: |
1. Judge, A. and Dodd, M.S. 2020. Metabolism. Portland Press
2. Doelle, W.H. 2012. Microbial metabolism and biotechnology. International organisation of biotechnology and bioenginesiage B
Supporting
Open Journal
Supporting Dr. Enny Zulaika,MP.

lecturer
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Requirement -
courses

Learning

Form of Learningt_earning Methods; Materials Rating
. . Evaluation Student AssignmentfTime Weight
Week The final ab!llty of each Estimation] [Refference} (%)
stage of learningSubSLQ
Indicator Criteria and Offline Online
Technique
1) (2) (3) (4) _® - (6) (7) (8)
1 Kontrak perkuliahan dan - - wb52asSy AYUuUSN - - -
review MK Biokimia dan w¢dzAlFa YSNBY
Biologysel metabolisme sel
[TM: 1 x (2x50 )]
[PT+BM: (1+1)& H E ¢ n
2 Mahasiswa dapat memahan Dapat menjelaskan proses | Aktivitas kelas w Dosen interaktif - Siklus biogeokimig 5
siklus biogeokimia dan siklus biogeokimidan (diskusi) atau w Diskusi dan interaksinya
interaksinya dengan makhlu| interaksinya dengan makhlul Tugas mandiri dengan makhluk
hidup hidup [TM: 1 x (2x50 "] hidup
Wwte¢b. aY Ombwm
3,4 | Mahasiswa dapanemahami| Dapat menjelaskan kembali| Aktivitas kelas w Dosen interaktif - Metabolisme 10
dan membedakan dan membedakan (diskusi) atau w Tugas mandiri pada sel
anabolisme dan katabolisme mekanisme anabolisme dan| Tugas mandiri prokariotik dan
katabolisme [TM:2E 6HEpn @ eukariotik
[PT+BM2x6 Mb MU0 E
5 Mahasiswa dapamemahami| Dapat menjelaskan kembali | Aktivitas kelas w Dosen interaktif - Metabolisme 5
danmenjelaskan energi di | dan membedakan reaksi (diskusi) atau w Diskusi 1 Reaksi kimiaw
dalam sistenBiology kimia dan enzimatik yang Tugas mandiri R R 1 Energi
berperanan dalam [TM:1IE O6HEpPpAN & q Enzim
metabolisme di dalam sisten wt¢b. aY Oombwm

Biology
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6,7 | Mahasiswa dapat Dapatmenjelaskan kembali | Aktivitas kelas w Dosen interaktif Mekanisme 20
menjelaskan dan perbedaanproses (diskusi) atau w Diskusi terbentuknya
membedakarproses terbentuknyametabolit Tugas mandiri metabolit primer
terbentuknya metabolit primer dansekunder [TM:2E O6HEpn a dansekunder
primer dansekunder [PT+BM2Xx6 Mb MU H
8 Mahasiswa dapat melewati separo8LOyang telah Tes tulis [TM: 1 x (2x50 ")] (TotalsubSLCR-7 A Rating

didapatkan selama 6 minggu pembelajaran Matabolomik | Evaluasi Tengah Weight40%)

Semester (ETS)

Mahasiswa dapat Dapat membedakan dan Aktivitas kelas w Dosen interaktif Metabolisme 10
9 membedakan dan menganalisis mtabolisme (diskusi) atau w Diskusi aerob @legradasi

menganalisisis etabolisme | gocara aerolfsubstrat Tugas mandiri . , polimerdan

selsecara aerob terbarukandan tak [TM: 1E OHE pn a utilisasi

wt¢b. aY Oombwm monomer)
terbarukan)

10 | Mahasiswa mampu bekerja | Dapat bekerja kelompok Tugas kelompok | w Dosen interaktif Studi kasus yang 10
kelompok untuk untuk menyelesaikan suatu | dan aktivitas kelag w Presentasi berhubungan
mendapatkan solusi kasusmetabolisme degradas dengan
permasalahanngekanisme | kitin dan aplikasinya [TM: 1 x (2x50 )] mekanisme
kitinolitik) wt¢b. aY OoOmMbwm kitinolitik

11 | Mahasiswa mampu bekerja | Dapat bekerja kelompok Tugas kelompok | w Dosen interaktif Studikasus yang 10
kelompok untuk untuk menyelesaikan suatu | dan aktivitas kelag w Presentasi berhubungan
mendapatkan solusi kasusmetabolisme degradas dengan
permasalahanngekanisme | urea dan aplikasinya [TM: 1 x (2x50 )] mekanisme
ureolitik) wt¢b. aY OmMbwm ureolitik

12 | Mahasiswa mampu bekerja | Dapat bekerja kelompok Tugas kelompok | w Dosen interaktif Studi kasus yang 10
kelompok untuk untuk menyelesaikan suatu | dan aktivitas kelag w Presentasi berhubungan
mendapatkan solusi kasusmetabolisme dengan
permasalahanriekanisme | terbentuknya [TM: 1 x (2x50 ")] mekanisme
terbentuknya eksopolisakarida dan wté¢b. aY Odmbwm terbentuknya
eksopilosakarida aplikasinya eksopolisakarida

13 | Mahasiswa mampu bekerja | Dapat bekerja kelompok Tugas kelompok | w Dosen interaktif Studi kasus yang 10

kelompok untuk
mendapatkan solusi

untuk menyelesaikan suatu
kasusmetabolisme

dan aktivitas kelas
atau

w Presentasi

berhubungan
dengan
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permasalahanriekanisme | terbentuknya antioksidan [TM: 1 x (2x50 "] mekanisme
terbentuknya antioksidan dan aplikasinya Wwte¢b. aY ombwm terbentuknya
antioksidan
14 | Mahasiswa mampu bekerja | Dapat bekerja kelompok Tugas kelompok | w Dosen interaktif Studi kasus yang 10
kelompok untuk untuk menyelesaikan suatu | dan aktivitas kelag w Presentasi berhubungan
mendapatkan solusi kasusmetabolisme atau dengan
permasalahanriekanisme | terbentuknya siderophore [TM: 1 x (2x50 "] mekanisme
terbentuknya siderophore | dan aplikasinya Wwte¢b. aY ombwm terbentuknya
siderophore
15 | Mahasiswa dapat melewati semu&LOyang telah Tes tulis [TM: 1 x (2x50 )] (Total subSLO9-14A Rating
didapatkan selama 1 semester pembelajaran Matabolomil EvaluasiAkhir Weight 60%)
Semester (BS)
16 | Remidi
Total Rating Weight 100%
Note:

TM=Offline (Interactive Lecture), PT=penugasan terstruktur (ConstreRtesponse Assignment), BM=belajar mandiri-{gatly)
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FAKULTAS TEKNOLOGI ELEKTRO DAN INFORMATIKA CERDAS

Dokumen
DEPARTEMEN TEKNIK ELEKTRO
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Plant Metabolites Engineering | SB235406 Biotechnology 3 \ 0 2 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of StudyProgram
Signature Signature Signature
Dr. Nurul Jadid, S.Si., M.Sc Dr. Awik Puji Dyah Nurhayati, N Dr. Awik Puji Dyah Nurhayati, M. Si
Si
Learning PLGStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenomg

PLO/PLO 7

dengan mengimplementasikan teknoBiglogyyang mutakhir.
Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the

latestBiologycal technology.

PLO/PLO 8

Mampu mengimplementasikan secara komprehensif kéoseeBiology mulai dari tingkat molekul, seluler, organism
ekosistem, dan biosfer.
Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and

biosphere levels.

Subject Learning Outcomes (SLO)

SLOL memiliki pengetahuan tentang metabolit sekunder tumbuhan dan aplikasinya pada kehidupharsehari

SL memiliki pengetahuan dan penguasaan prosedur rekayasa metabolit sekunder tumbuhan melalui pendekatan rek
sistemBiology untuk meningkatkan kuantitas metabolit tersebut yang berguna bagi kehidupan dan tidak menggan
fisiologi tanaman itu sendiri

SLAXB mampu mengungkapkan ide atau gagasan mereka secara lisan dan tertulis
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PLO¢g SLO Map

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview,

Mata kuliahPlant Metabolites Engineerimgempelajari tahapan prosedur rekayasa jalur bitgsissenyawa metabolit tumbuhan deng
pendekatamBiology molekuler. Dalam mata kuliah ini akan dijelaskan pula aplikasi rekayasa jalurThiesisdi bidang nutrisi, farmas
dan pertanian. Proses perdp@ran melalui kegiatan belajar mengajar di kelas, diskusi, penugasan dan quizrasticam

The course will cover the procedure for engineering the biosynthetic pathway of the plant natural compounds using niolegul
approach. Moreover, the @pcation of plant metabolic engineering in the field of pharmacology, agriculture and nutrition would &
covered. The lecture will be given in the form of classical teaching, group excercises and discussion, assignmentsaryddatencises

Study Materials:

Konsep metabolisme primer dan sekunder tumbuhan; Kompleksitas kompartementasi seluler dan rekayasa metabolit sekumcle

Learning Kaitan antara transport intra dan interselular dengarhssismetabolit tumbuhan; Biosirhess senyawa alkaloid, terpenoid, fenolik;

materials Rekayasa ekspresi dan introduksi gen; Rekayasa metabddiltur jaringan tumbuhan; Faktdéaktor pembatas metoddant
Metabolites EngineeringAplikasi rekayasa metabolit untuk peningkatan nutrisi pangan,tméarsnasi, industri kosmetik; Peningkate
resistensi tumbuhan terhadap stres biotik dan abiotik.
The concept of primary and secondary metabolism in plants; Complexity of cellular compartmentation and plant metabelimgng
The link between intréinter-cellular transport and biosynthesis of plant metabolites; Biosynthesis of alkaloids, terpenoids, pheng
compounds; gene expression engineering and gene transformation; Metabolic engineering via plant tissue culture; Fasstoirsgnfl
the plant m&bolic engineering; Application of metabolic engineering for food nutrition, pharmaceutical industries, cosmetic indd
crop improvements againts biotic and abiotic stress.

Refferences Main: |
Verpoorte, R and Alfermann, A.W. 200detabolic engineering of plant secondary metabolism. Kluwer Academic Publisher. Neth
Supporting
Open Journal

Supporting Dr. Nurul Jadid, S.Si., M.Sc

lecturer
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Requirement -

courses
. N Ifeoz;rr:\]ir?; LJ:{Q;Z%’- Learning Materials | Rating
The final ability of Evaluation Student Assi o [Refference$ Weight
Week each stage of tudent Assignment, (%)
learning (SUbSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7 (8)
Mahasiswa mampu | Dapat Kuliah, responsi dan Pendahuluan : 5
memahami ruang memahami tutorial (100 menit Metabolismeorimer
lingkup metabolisme | Definisi dan 170 menit dan sekunder
primer dan sekunder | metabolisme, Practicun)
perbedaan
1 :
metabolisme
primer dan
sekunder,
macam produk
metabolisme
- Mahasiswa mampu| Dapat Kuliah, responsi dan kompleksitas 5
menjelaskan menjelaskan tutorial, Practicum kompartementasi
karakteristik sel membran sel, (100 menit dan 170 seluler dan
tumbuhan dan lipid raft menitPracticun) rekayasa metabolif
organel sel nya. . sekunder
- Mahasiswa mampy| 4inding sel, tumbuhan
2. menjelaskan overview
kompartementasi plastida,
metabolit sekunder | mitokondria,
tumbuhan pada dan sistem

tingkat seluler

endomembran
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alkaloid, contoh
gen kunci yang
terlibat dalam

- Mahasiswa mampy Dapat Kuliah, responsi dan Kaitan antara 10
memahami memahami dan tutorial, Practicum transport intra dan
mekanisme menjelaskan (100 menit dan 170 iqterselglar dengqn
trasnport secara | \, 1 o icme menitPracticun) sinThesismetabolit
General tumbuhan
Mahasiswa mampy transport, )
menjelaskan macam protein
mekanisme transporter,
transport metabolit| studi kasus
tumbuhan peningkatan

efisiensi

transport

metalwlit

sekunder

tumbuhan

melalui rekayassa

genetik
Mahasiswa mampu Memahami dan Kuliah, responsi dan BiosinThesis 10
memahami dan menjelaskan tutorial, Practicum senyawa alkaloid
menjelaskan Definisi (100 menit dan 170 dan fenolik
biosinThesis | <00 awa menitPracticun)
senyawa alkaloid .

alkaloid dan

fenolik,

BiosinThesis

senyawa
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biosinThesis
senyawa
alkaloid dan
fenolik, contoh
senyawa dan

aplikasinya
Mahasiswa mampu | memahami dan Kuliah, responsi dan BiosinThesis 10
memahami dan menjelaskan tutorial, Practicum senyawa terpenoids
menjelaskan Definisi (100 menit dan 170
biosinTh_esissenyawa senyawa menitPracticun)
terpenoids .

terpenoids,

biosinThesis

precursor

universal

senyawa

terpenoids

(IPP/DMAPP)
Mahasiswa mampu | memahami dan Kuliah, responsi dan BiosinThesis 5

memahami dan
menjelaskan
biosinThesissenyawa
terpenoids

menjelaskan
BiosinThesis
derivat senyawal
terpenoid
(carotenoid,
sterols, ABA,
strigolaktone
dil)

tutorial, Practicum
(100 menit dan 170
menitPracticun)

senyawa terpenoids
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- Mahasiswa mampy Memahami Kuliah, responsi dan Rekayasa 10
memahami Konsep dasar tutorial, Practicum ekspresi dan
proses/prosedur | ekspresi gen, (100 menit dan 170 introduksi gen
rekayasa ekspre5| prosedur menitPracticun)
dan introduksi gen .

7. analisa,
prosedur
introduksi gen,
studi kasus
: ETS
8 |ETS ETS (150 menit 150 menit ETS.(15O (150
menit) )
menit)

- Mahasiswa mampu | memahami dan Kuliah, responsi dan Rekayasa 10
memahami dan menjelaskan tutorial, Practicum metabolitvia
menje!as_kan konsel pefinisi kultur (100 menit dan 170 kultur jaringan
kultur jaringan jaringan menitPracticun) tumbuhan
tumbuhan buh

- Mahasiswa mampu tumbuhan,

9 | menjelaskan prosedy Prosedur dasar,

rekayasa metabolit | faktor-faktor

menggunakan teknik | yang

kultur jaringan mempengaruhi

kultur jaringan
tumbuhan

Mahasiswa mampu | Menjelaskan Kuliah, responsi dan Faktorfaktor 10

menjelaskan fakter | Faktor tutorial (100 menit pembatas

10 | faktoryang lingkungan dan 170 menit metodePlant
mempengaruhiPlant . Practicun) Metabolites
. mikro yang : .

Metabolites . Engineering

mempengaruhi

Engineering
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kultur sel,
pemilihan
elisitor,
pemilihan jenis
kultur

Mahasiswa mampu | memahami dan Kuliah, responsi dan Aplikasi 10
memahami dan menjelaskan tutorial, Practicum rekayasa
menjelaskan contoh Konsep (100 menit dan 170 metabolit untuk
beserta prosedur I_<erj neutraseutikal, menitPracticun) penl_n_gkatan
11 rekayasa metabolit studi kasus nutrisi pangan
untuk peningkatan _
nutrisi pangan golden rice,
contoh studi
kasus lainnya
Mahasiswa mampu | menjelaskan Kuliah, responsi dan Aplikasi
memahami dan Contoh tutorial, Practicum rekayasa
menjelaskan contoh | atapolit yang (100 menit dan 170 metabolit untuk
beserta prosedur [(erj memiliki fungsi menitPracticun) pen{ngkatan .
rekayasa metabolit ¢ al nutrisi farmasi
12 | untuk peningkatan | farmaseutikal,
nutrisi farmasi studi kasus
rekayasa
farmako
metabolit
Mahasiswa mampu | memahami dan Kuliah, responsi dan peningkatan 10
memahami dan menjelaskan tutorial (100 menit resistensi
13 | menjelaskan contoh dan 170 menit tumbuhan

beserta prosedur kerj
rekayasa metabolit

Definisi stres
biotik, contoh

Practicun)

terhadap stres
biotik
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untuk peningkatan
resistensi tumbuhan
terhadap stres biotik

stres biotik,
studi kasus
rekayasa
metabolit untuk
meningkatkan
ketahanan
tanaman
terhadap
serangan
patogen

14

Mahasiswa mampu
memahami dan
menjelaskan contoh
besertgrosedur kerjal
rekayasa metabolit
untuk peningkatan
resistensi tumbuhan
terhadap stres abiotik

memahami dan
menjelaskan
Definisi stres
abiotik,
mekanisme
pertahanan
tanaman
terhadap stres
abiotik, contoh
stres biotik,
studi kasus
rekayasa
metabolit untuk
meningkatkan
ketahanan
tanaman
terhadap

Kuliah, responsi dan
tutorial (100 menit
dan 170 menit
Practicum

peningkatan
resistensi
tumbuhan
terhadap stres
abiotik




W
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cekaman
kekeringan dan
suhu tinggi

Mahasiswa mampu | memahami dan Kuliah, responsi dan peningkatan 5

memahami dan menjelaskan tutorial (100 menit resistensi

menjelaskan contoh | gi,di kasus dan 170 menit tumbuhan

beserta prosedur kerj rekayasa Practicun) terhqdap stres

rekayasa metabolit boli K abiotik

untuk peningkatan | Metabolituntu

resistensi tumbuhan | meningkatkan

15 | terhadap stres abiotik ketahanan
tanaman
terhadap
cekaman
salinitas, stres
oksidatif dan
suhu rendah
16 | EAS 150 menit
Total Rating Weight 100% |
INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DABAALYTICS Dokumen

DEPARTEMENBIOLOGY
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SEMESTER LEARNING PLAN

COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Animal Secondary Metabolites| SB235403 Biotechnology 2 | 0 2 27 September 2020
AUTHORIZATION SLP Developer Lectures RMKCoordinator Head of Study Program
Signature Signature Signature
Dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, S.Si.,M.S
Nurhayati, S.Si.,M.Si
Learning PLQOStudy program charged toourses
Outcomes Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosiste_m, dqn biosfer_. _
Able to comprehensively implem@&iblogycal concepts from theolecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Raisgp kelautanBiology
PLOPLO 8 lingkungan, biosains daBiotechnology o _ _ _ _
Able to understandmplement, and apply the principles and concepts of marine biology, environmental biology,
bioscience and biotechnology.
Subject Learning Outcomes (SLO)
SLOL Mampu melakukan pendalaman dan perluasan keilmBerlogydengan menghasilkan model atau metode atau
pengembangai heoryyang akurat, teruji, inovatif yang berkaitan dengammal Secondary Metabolites
SL Mampu memecahkan masalah terkait dengan sumber daya hayati menghasilkannya karya yang berpotensi untul
diaplikasikan dalam memecahkan masalah iptek yang berkaitan déigaral Secondary Metabolites
SLCB Mengembangkan keilmuaBiologyyang dapat diaplikasikan pada lingkup pangan, kesehatan, bioenegi, dan lingkuf
yang berkaitan dengaAnimal Secondary Metabolites
PLO¢ SLO Map
PLOl1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
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SLO2 a
SLO3 a

Subject Overview,

Pada mata kuliah ini akan dipelajari metabolit sekunder pada hewan. Mahasiswa mampu mematjanis je@sabolisme sekunder mu
dari struktur molekul, gugus fungsional, bioBiresisdalam jalus metabolisme, selain itu mahasiswa juga mampu membedakan b
teknik ekstraksi, isolasi dan elusidasi seny&manal Secondary Metabolitepenanganan senyawa dan berbagai bioassay yang be
dengan kesehatan, industri farm&sismetik dan pangan.

In this course will be studied secondary metabolites in animals. Students are able to understand the types of secondany rartabg
from molecular structure, functional groups, biosynthesis in metabolic, in addition studeatsaadble to distinguish various techniqgu
of extraction, isolation and elucidation of animal secondary metabolite compounds, handling of compounds and various tatzded
to health, industry pharmaceuticals, cosmetics and food.

Study Materials:

Konsep metabolisme primer dan sekunder hewan; Struktur dan jenis kelompok senyawa metabolit sekundektéiakéomg

Learning mempengaruhi produksi metabolit sekunder; Bibsesismetabolit sekunder; Teknik ekstraksi, isolasi dan elusidagasea metabolit
materials sekunder; Penanganan senyawa metabolit sekunder; Skrining bioassay metabolit sekunder secara in vitro dan in viveergenyaw
metabolit sekunder yang berkaitan dengan kesehatan, industri farmasi, kosmetik dan pangan.
The concept of pmary and secondary metabolism of animals; Structure and type of group of secondary metabolite compounds
affecting secondary metabolite production; Secondary metabolite biosynthesis; Extraction techniques, isolation and relat
secondary mabolite compounds; Handling of secondary metabolite compounds; Secondary bioassay metabolite screening in v
vivo; Secondary metabolite compounds related to health, pharmaceutical, cosmetic and food industries
Refferences Main: |
1. Pretsch, E., Buhlmann, P., and Affolter, C. 2002. Structure determination of organic compounds.-BprlageBerlin.
2. Bhakuni, D. S. and D. S. Rawat. 2005. Bioactive Marine Natural Products. Springer. New York.
Open Journal
Supporting Dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si
lecturer

Requirement

courses
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Form of Learning;

Learning Methods: Learning Materials | Rating
The final ability of Evaluation Stucont 2ssi i [Refferences | Weight
Week each stage of Time Esti 9 . ' (%)
learning(SubSLQ [0 ESTRELon)
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7 (8)
1 | Mahasiswa mampu | Dapat Kuliah dan diskusi Pendahuluan 5
menjelaskan menjelaskan (100 menit)
Metabolisme Jenisjenis
metabolisme
2. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Metabolisme primer 10
menjelaskan menjelaskan presentasi (150 menif
metabolisme primer | petabolisme
primer
3. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Metabolisme 10
menjelaskan menjelaskan presentasi (100 menif sekunder hewan
metabolisme sekund¢ petabolisme
hewan sekunder hewan
4. | Mahasiswa mampu | Mengerti dan Kuliah, diskusi dan Struktur dan jenis 5

mengerti dan
menjelaskan struktur
dan jenis kelompok
senyawa metabolit

primer

dapat
menjelaskan
Struktur dan

jenis kelompok

presentasi (100 menit

kelompok senyawa
metabolit primer
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senyawa
metabolit primer

Mahasiswa mampu | Mengerti dan Kuliah, diskusi dan Struktur dan jenis 10
mengerti dan dapat presentasi (100 menit kelompok senyawa
menjelaskan struktur menjelaskan metabolit sekunder
dan jenis kelomqu Struktur dan
senyawa metabolit | . .
sekunder jenis kelompok
senyawa
metabolit
sekunder
Mahasiswa mampu | Mengerti dan Kuliah, diskusi dan Faktorfaktor yang 5
memahami dan dapat presentasi (100 menit mempengaruhi
menjelaskariaktor- menjelaskan produksi metabolit
faktor yang . Eaktorfaktor sekunder
mempengaruhi
produksi metabolit | Y&"9 _
sekunder mempengaruhi
produksi
metabolit
sekunder
Mahasiswa mampu | Mengerti dan Kuliah, diskusi dan BiosinThesis 10

memahami dan
menjelaskan
biosinThesis
metabolit sekunder

dapat
menjelaskan
BiosinThesis
metabolit
sekunder

presentasi (100 menit

metabolit sekunder
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8. | Mahasiswanampu Mengerti dan Kuliah, diskusi dan Teknik ekstraksi 10
memahami teknik dapat presentasi senyawa metabolit
ekstraks_i senyawa | menjelaskan sekunder
metabolit sekunder Teknik ekstraksi

senyawa
metabolit
sekunder

9. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Teknik isolasi 10
memahami teknik melakukan presentasi (100 menit senyawa metabolit
isolasi senyawa analisis dari sekunder
metabolit sekunder Teknik isolasi

senyawa
metabolit
sekunder

10. | Mahasiswamampu Dapat Kuliah, diskusi dan Teknik elusidasi 5
memahami proses | melakukan presentasi (100 menit senyawa metabolit
teknik elusidasi _ analisis dari sekunder
senyawa metabolit Teknik elusidasi
sekunder

senyawa
metabolit
sekunder

11. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Penanganan senyay 5
memahami mengapikasikan presentasi (100 menit metabolit sekunder
penanganan senyawi penanganan

metabolit sekunder

senyawa
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metabolit
sekunder
12. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Skrining bioassay 5
memahami skrining melakukan presentasi (100 menit] metabolit sekunder
bioassay metabol_it Skrining secara in vitro dan ir
s_ekunder_segara in bioassay Vivo
vitro dan in vivo .
metabolit
sekunder secars
in vitro dan in
Vivo
13. | Mahasiswa mampu | Dapat Kuliah, diskusi dan Senyawasenyawa 10
memahami senyawa menganalisis presentasi (100 menit metabolit sekunder
senyawa metabolit Senyawa yang berkaitan
sekuqder yang senyawa plengar] keseha}tan,
berkaitan dengan . industri farmasi,
kesehatan, industri metabolit kosmetik dan
farmasi, kosmetik dar Sekunder yang pangan.
pangan. berkaitan
dengan
kesehatan,
industri farmasi,
kosmetik dan
pangan.
14. | ETS Test tertulis (100 Mahasiswa mampu

menit)

menjawab soal
evaluasi dari materi

bab 1 sd bab 6
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15. | EAS Test tertulis (100 Mahasiswa
menit) mampu
menjawab soal
evaluasi dari

materi bab 7 sd
bab 13

Total Rating Weight

100%

INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS)
FACULTY OF SCIENCE AND DATA ANALYTICS
DEPARTEMENBIOLOGY

Code
Dokumen
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SEMESTER LEARNING PLAN

COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Phytochemistry SB235304 Biotechnology 2 | 0 3 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature

Dr. Nurul Jadid, S.Si., M.Sc Dr. Awik Puji Dyah Nurhayati, M. Dr. Awik Puji Dyah Nurhayati, M. Si

Learning PLQOStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosiste_m, dqn biosfer_. _
Able to comprehensively implem@&aiblogycal concepts from the molecular, cellular, organisneabsystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Ramisgp kelautanBiology
PLOPLO 8 lingkungan, biosains_ daBiotechnology o _ _ _ _
Able to understand, implement, and apply the principles and ptsioémarine biology, environmental biology,
bioscience and biotechnology.
Subject Learning Outcomes (SLO)
SLOL memiliki pengetahuan tentang Bio$imesisdan biogenesis senyawa metabolit tumbuhan dan aplikasinya pada kehig
seharihari
SL2 memiliki pengetahuan dan penguasaan prosedur isolasi dan identifikasi senyawa metabolit tumbuhan yang berni
ekonomi tinggi serta memahami prosedur rekayasa sBiglogy untuk meningkatkan kuantitas metabolit tersebut
SLMB mampumengungkapkan ide atau gagasan mereka secara lisan dan tertulis
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO?2 a
SLO3 a
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Subject Overview,

Mata kuliah Phytochemistrymempelajari tentang biosiihesisdan biogenesis metabolit tumbuhan. Selain itu, mata kuliah ini
membahas metode isolasi, deteksi serta produksi skala besar senyawa metabolit tumbuhan yang dapat diaplikasikanetandrar
serta memiliki kemafiaatan di bidang kesehatan, lingkungan, pertanian dan kelautan. Proses pembelajaran melalui kegiatan belaj
di kelas, diskusi, penugasan dan quiz

This course would cover the biosynthesis and biogenesis of plant metabolites. In addition, feisatsmudiscussin addition, this cour
also discusses the method of isolation, detection and-Erale production of plant metabolite compounds that can be applied in the
of health, environment, agriculture and marine sciences

Study Materials:

Metabolisme primer dan sekunder; BioEesisdan klasifikasi senyawa kimia tumbuhan; Konsep polaritas dan kelarutan:daasar

Learning metode ekstraksi: jenjenis ekstraksi, pemilihan pelarut, dan metoda fraksinasi; Metoda pemisahan damgecengan menggunaki

materials teknik KLT, HPLC, GC dan NMR; Kuantifikasi senyasganyawa tertentu dalam ekstrak tumbuhan dengan menggunakan kromat
cair dan gas; Scalingp produksi senyawa aktif tumbuhan: seny@sayawa potensial untuk dikembangkan, fibam metoda dan
optimasiscaling up
Primary and secondary metabolism; Biosynthesis and classification of plant secondary metabolites; The concept of polarity an
solubility; Fundamentals of extraction methods: types of extraction, solvent selectiorgcimhation methods; Separation and
purification methods using TLC, HPLC, GC and NMR techniques; Quantification of certain compounds in plant extracts by mee
liquid and gas chromatography; Scaliug production of plant active compounds: potentiahpounds to be developed, choice of
methods and scalep optimization

Refferences Main: |
1. Waksmundzkadajnos, M. and Sherma, J. 2011. High Performance Liquid Chromatography in Phytochemical Analysis. CR

Taylor and Francis Group. USA

2. Waksmundzk&Hajnos, M., Sherma, J., Kowalska, T. 2008. Thin Layer Chromatpgraphy in Phytochemistry. CRC Press.
Supporting
Open Journal

Supporting Dr. Nurul Jadid, S.Si., M.Sc

lecturer

Requirement

courses
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Form of Learning;

. N Learning Methods: Learning Materials | Rating
The final ability of Evaluation Student Assi nmer;t' [Refference$ Weight
Week each stage of . sign! ' (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
Mahasiswa mampu | Memahami Kuliah, responsi dan Pendahuluan : 5
memahami ruang Definisi tutorial, Practicum Metabolisme primer
lingkup metabolisme | metabolisme, (100 menit) dan sekunder
primer dan sekunder | perbedaan
1 metabolisme
primer dan
sekunder,
macam produk
metabolisme
Mahasiswa mampu | Menjelaskan Kuliah, responsi dan BiosinThesisdan 5
menjelaskan BiosinThesis tutorial, Practicum klasifikasi senyawa
BioginThgsisdan senyawa (100 menit) kimia tumbuhan
2 k!as_lflka5| senyawa | . -10id dan
kimia tumbuhan
ragam
contohnya
Mahasiswa mampu | Menjelaskan Kuliah, responsi dan BiosinThesisdan 10
menjelaskan BiosinThesis tutorial, Practicum klasifikasi senyawa
3. E:;;?J:sﬁzﬁagwa senyawa fenolik (100 menit) kimia tumbuhan
y dan ragam

kimia tumbuhan

contohnya
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Mahasiswa mampu | Menjelaskan Kuliah, responsi dan BiosinThesisdan 10
menjelaskan BiosinThesis tutorial, Practicum klasifikasi senyawa
l?lios_icn;'he_sisdan senyawa (100 menit) kimia tumbuhan
asifikasi senyawa :
kimia tumbuhgn terpenoid dan
ragam
contohnya
Mahasiswa mampu | memahami dan Kuliah, responsi dan BiosinThesis 10
memahami dan menjelaskan tutorial, Practicum senyawa terpenoids
menjelaskan Definisi (100 menit)
blosmTh_eS|ssenyawa senyawa
terpenoids .
terpenoids,
biosinThesis
precursor
universal
senyawa
terpenoids
(IPP/DMAPP)
Mahasiswa mampu | memahami dan Kuliah, responsi dan BiosinThesis
memahami dan menjelaskan tutorial, Practicum senyawa terpenoids
menjelaskan BiosinThesis (100 menit)
blosmTh_eS|ssenyawa derivat senyawa)
terpenoids .
terpenoid 5
(carotenoid,
sterols, ABA,

strigolaktone
dil)
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Mahasiswa mampu | memahami dan Kuliah, responsi dan Konsep 10
memahami menjelaskan tutorial, Practicum polaritas dan
l(;arakteristik senyawd pefinisi (100 menit) kelarutan
an
menghubungkannya polar/non polar,
dengan konsep §truktur polar,
polaritas dan ikatan kovalen
kelarutan polar, Theory
VSEPR
(Valence shell
electronpair
repulsion), studi
kasus
TS ETS (100 menit (100 menit ETS (100 (ElB(S)
menit) )
menit)
Mahasiswa mampu | memahami dan Kuliah, responsi dan Dasardasar 10
memahami dan tutorial, Practicum metode

menjelaskan jenis
jenis ekstraksi,

pemilihan pelarut dan
metode fraksinasi

menjelaskan
Definisi
ekstraksi, jenis
jenis ekstraksi,
pemilihan
pelarut dan
metode
fraksinasi,
metode
identifikasi dan
spesifisitas
untuk senyawa

(200 menit)

ekstraksi: jenis
jenis ekstraksi,
pemilihan
pelarut, dan
metoda
fraksinasi
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alkaloid, fenolik
dan terpenoid

Mahasiswa mampu | Menjelaskan Kuliah, responsi dan Metoda 10
menjelaskan prosedu Prinsip dasar tutorial, Practicum pemisahan dan
pemisahan dan metode KLT (100 menit) pemurnian
pemurnian dengan dan HPLC dengan
10 | menggunakan teknik . ’ menggunakan
KLT, HPLC, GC dan | kelebihan dan teknik KLT,
NMR kekurangan, HPLC, GC dan
studi kasus NMR
Mahasiswa mampu | Menjelaskan Kuliah, responsi dan Metoda 10
menjelaskan prosedu Prinsip dasar tutorial, Practicum pemisahan dan
pemisahan dan metode GC dan (100 menit) pemurnian
11 | Pemurnian dengan_ NMR, kelebihan dengan
menggunakan teknik menggunakan
KLT, HPLC, GC dan | 9an kekurangan teknik KLT,
NMR studi kasus HPLC, GC dan
NMR
- Mahasiswa mampu | Memahami dan Kuliah, responsi dan Scalingup
memahami dan menjelaskan tutorial, Practicum produksi
menjelaskan Definisi scale (100 menit) senyawa aktif
prosedur scaling up up production tumbuhan:
produksi senyawa ’ salyawa
12 | aktif tumbuhan macammacam senyawa

Mahasiswa mampu
memberikan contoh
senyawasenyawa
yang potensial untuk
dikembangkan

kultur sel untuk
peningkatan
produksi
senyawa,
prosedur kultur

potensial untuk
dikembangkan
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skala besar,
studi kasus
- Mahasiswa mampu | Memahami dan Kuliah, responsi dan Scalingup 10
memahami dan menjelaskan tutorial, Practicum produksi
menjelaskan Metode optimas (100 menit) senyawa aktif
prosedur scaling up kultur skala tumbuhan:
produksi senyawa senyawa
13 | aktif tumbuhan besar, faktor senyawa
Mahasiswa mampu | faktor yang potensial untuk
memberikan contoh | mempengaruhi dikembangkan
senyawasenyawa efisiensi kultur,
yang potensial untuk | studi kasus
dikembangkan
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Rekayasa 5
memahami dan menjelaskan tutorial, Practicum metabolic
menjelaskan prosgdu Transkripsi dan (100 menit) melalui
rekayasa metabolik ekspresi gen, pendekatan
14 dgngan pendekatan insersi Gol rgkayasa sistem
Biology Biology
(Gene of
Interest), metodé
overekspresi ge
Mahasiswa mampu | Memahami dan Kuliah, responsi dan Rekayasa 5
memahami dan menjelaskan tutorial, Practicum metabolic
menjelaskan prosedu siydi kasus (100 menit) melalui
rekayasa metabolik endekatan
15 dengyan pendekatan rakayasg E)ekayasa sistem
Biology metabolik Biology
dengan

pendekatan
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rekayasa sistem
Biology
16 | EAS (100 menit)

Total Rating Weight

100% |




3
&=

&,

INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Animal Toxicology Biomarker | SB235305 General 3 \ 0 3 27 September 2020
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr. Dewi Hidayati, S.Si. M.Si Dr. Awik Puji Dyah Nurhayati, M  Dr. Awik Puji Dyah Nurhayati, M. Si
Si

Learning PLGStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenon

dengan mengimplementasikan teknolBgilogy yang mutakhir.

PLOPLO 6 Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the
latestBiologycal technology.
Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosistem, dan biosfer.
Able to comprehensively implem@&aiblogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan Ramiegp kelautanBiology
PLOPLO 8 lingkungan, biosains daBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology,
bioscience and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

mampu memahami dapat menganalisis i status kesehatan lingkungan dan masyarakat berbasis biomarka dari le
molecular, seluler dan jaringan
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SL2 Mahasiswa dapahengidentifikasi status kesehatan lingkungan dan masyarakat berbasis biomarka dari level mole
seluler dan jaringan
SLCB mampu menyajikanimal Toxicology Biomarkersebagai peringatan dini kondisi kesehatan lingkungan dan
masyarakat yang berperan penting sebagai baseline pembangunan yang berwawasan lingkungan dan berkelan
bidang kelautan
SLO dapat mengungkapkan ide atau gagasan mereka secaxalisgntulis
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 Ey
SLO3 a
SLO4 a

Subject Overview Animal Toxicology Biomarkemerupakan ilmu yang mempelajari penaBizogys dari level molecular, selular dan medis yang mu

akibat respon organime terhadap perubahan lingkungan dan kondisi medis. Oleh karena itu studi biomarka toksikologhd&pa
untuk menilai statukesehatan lingkungan dan medis..

Biomarkers in Animal Toxicology is a studyBablogycal markers ranging from molecular, cellular and medical levels and that corre
with the organism responses to the environmental changes and medical conditioefar@&htxicological biomarker studies can
used to assess the animal health and environmental health

Study Materials:

Klasifikasi Biomarka, Biomarka pada tingkat selular; Biomarka histologi, Biomarka molekul Aplikasi Biomarkiaquadaicology

Learning dan medis; Biomarka dalam epidemiologi penyakit; Biobanking dan pertimbangan etis.

materials Classification of Biomarker, Biomarkers at the cellular level; Histological biomarkers, molecular Biomarker . Animal gpxicolo
biomarker applications on ecotwology and medical; Biomarker in the epidemiology of disease; Biobanking and ethical conside

Refferences Main: |

1. Kumar, V; Abbas.A.K, Fausto,N, and R.N. Mitchell, 2007, Robbins Basic Pathology, 8th edition, Saunders Blsiéad&iphia
2. Jain, Kewal K.. The Handbook of Biomarkers . On line book: DOI:10.100719%5@7616856

Supporting

Open Journal
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Supporting
lecturer

Dr. Dewi Hidayati, S.Si. M.Si

Requirement -
courses

Form of Learning;

. N Learning Methods: Learning Materials | Rating
The final ability of Evaluation Student Assi o [Refference$ Weight
Week each stage of tudent Assignment, (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
1 | Mahasiswa mampu | Mampu Kuliah (120 menit) Pendahuluan 5
memahami latar memahami latar
belakang dan tujuan | belakang dan
mempelajariAnimal | tujuan
Toxicology mempelajari
Biomarker Animal
Toxicology
Biomarker
2. | Mahasiswa Memahami Kuliah, seminar, Klasifikasi 7,5
memahami Klasifikasi Practicum(180 menit) Biomarka
Klasifikasi Biomarka, Biomarka,
berdasar studi kasus berdasar studi
dan permasalahan
yang ada di kasus dan
masyarakat permasalahan
yang ada di
masyarakat
3,4 | Mahasiswa mampu | Dapat Kuliah, seminar, Biomarka pada 15

memahami dan dapa

menganalisis

Practicum(360 menit)

tingkat selular
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menganalisis
Biomarka pada
tingkat selular
berdasar studi kasus

Biomarka pada
tingkat selular
berdasar studi

kasus dan
dan permasalahan
yang ada di permasalahan
masyarakat yang ada di
masyarakat
5,6 | Mahasiswa mampu | Dapat Kuliah, seminar, Biomarka histologi 15
memahami,_ dan dapg menganalisis Practicum(360 menit)
m_enganalls!s | Biomarka
Biomarka hlstplogl histologi
berdasar studi kasus berd tudi
dan permasalahan erdasar studl
yang ada d| kaSUS dan
masyarakat permasalahan
yang ada di
masyarakat
7. | Mahasiswa mampu | Dapat Kuliah, Practicum Aplikasi Biomarka 7,5

memahami dan dapg
menganalisis
metode Aplikasi
Biomarka pada
Ecotoxicology
berdasar studi kasus
dan permasalahan
yang ada di
masyarakat

memahami dan
menganalisis
metode
Aplikasi
Biomarka pada
Ecotoxicology
berdasar studi
kasus dan
permasalahan

(180 menit)

padaEcotoxicology
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yang ada di
masyarakat
Mahasiswa mampu | Dapat Kuliah, Tutoria (180 Aplikasi Biomarka 7,5
memahami dan dapa] memahami dan menit)| padaEcotoxicology
menganalisis menganalisis
metode Aplikasi metode
Biomarka pada L
bidangEcotoxicology | APlkasi
berdasar studi kasus | Biomarka paa
dan permasalahan | bidang
yang ada di Ecotoxicology
masyarakat berdasar studi
kasus dan
permasalahan
yang ada di
masyarakat
Mahasiswa dapat Dapat (120 menit) EVALUASI 7,5
Menganalisis Menganalisis TENGAH
pgrmasalahan. | permasalahan SEMESTER
biomarka tok5|_kolog| biomarka
berdasar studi kasus . .
danpermasalahan di toksikologi )
masyarakat dalam | berdasar studi
tulisan dan lisan kasus dan
permasalahan d
masyarakat

dalam tulisan
dan lisan
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10, 11 Mahasiswa mampu | Dapat Kuliah, Seminar, Aplikasi 10
memahami dan dapg memahami dan Tutorial (240 menit) Biomarka pada
menganalisis _ menganalisis bidang medis
metode Aplikasi metode
Biomarka pada o
bidang medis berdasi ~Plkasi
studi kasus dan Biomarka pada
permasalahan yang | bidang medis
ada di masyarakat | berdasastudi

kasus dan
permasalahan
yang ada di
masyarakat
12 | Mahasiswa mampu | Dapat Kuliah, Seminar, Biomarka 5,0
memahami, dapat memahami, Tutorial (120 menit) dalam
m_enganalisis menganalisis epidem_iologi
qumarka d?'am .| Biomarka dalam penyakit
epidemiologi penyaki| ~ . : .
berdasar studi kasus | €Pidemiologi
dan permasalahan | Penyakit
yang ada di berdasar studi
masyarakat kasus dan
permasalahan
yang ada di
masyarakat
13, | Mahasiswa mampu | Dapat Kuliah, Seminar, Biobanking dan 10
14 | memahami, memahami, Tutorial (240 menit) pertimbangan

Biobanking dan
pertimbangan etis

Biobanking dan
pertimbangan

etis
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berdasar studi kasus| etis
dan permasalahan | perdasar studi
yang ada di kasus dan
masyarakat permasalahan
yang ada di
masyarakat
15 | Mahasiswa mampu | Mahasiswa Kuliah, Seminar, Review materi 5.0
memahami mereview mampu Tutorial (120 menit) perkuliahan
ma@ﬂbmmama memahami
toksikologi h_ewan mereview
berdasar studi kasus .
dan permasalahan materi biomarka
yang ada di toksikologi
masyarakat hewan berdasa
studi kasus dan
permasalahan
yang ada di
masyarakat
16 | Mahasiswa dapat Menganalisisda (2120 menit) EVALUASI 5.0
enganalisis dan n menginterpras AKHIR
nmn@mapQQ | biomarka SEMESTER
gleor[r;arka toksikologi toksikologi serta
menggunakannya menggunakanny
untuk mengevaluasi | @ Untuk
kesehatan lingkungar mengevaluasi
kesehatan

lingkungan
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Total Rating Weight | 100% |
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTH Tgl Penyusunan
R
Animal Reproduction SB235306 General 2 0 3 27 September 2020
Technology
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dra. Nurlita Abdulgani M.Si Dr. Awik Puji Dyah Nurhayati| Dr.Awik Puji Dyah Nurhayati, M. S
M. Si

Learning PLOStudy program charged to courses
Outcomes Mampu mengimplementasikan secara komprehensif koAsapsepBiologymulai dari tingkat molekul, seluler, organism

PLO/PLO 4

ekosistem, dan biosfer.
Able to implement comprehensively the concepts of biology at the level of molecular, cellular, organism, ecosyste
biosphere.

PLOPLO 5

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan kBidegykelautan Biologylingkungan,
biosains darBiotechnology

Able to comprehend and implement the principles, concepts and applications of marine biology, environmeqgtal
bioscience and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

mampu memahaniiheorydan aplikasReproductive Endocrinologyewan

SLQ2

mampu menyajikan dan menganalisis hasil anlisis penelitian dengan rRejoaeluctive Endocrinologyewan sebagai
baseline pembangunan yang berwawasan lingkungan dan berkelanjutan di bidang kelautan
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SLCB memahami pemanfaataReproductiveEndocrinologyHewan sebagai baseline pembangunan yang berwawasan
lingkungan dan berkelanjutan di bidang kelautan
SLO dapat dapat mengungkapkan ide atau gagasan mereka secara lisan dan tertulis
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a
SLO4 a

Subject Overview

Reproductive Endocrinologadalah studi tentang hormd&wormon yang bertanggung jawab dalam reproduksi hewan. Melalui
Reproductive Endocrinologgapat dikembangakan teknologi rekayasa untuk perbaikan sistem reproduksi manusia dalam upaya f
kelahiran dan kepentingareais. Sedangkan dalam kaitannya dengan hewan budiRapagpductive Endocrinolodgbih ditekankan pad
cara memanipulasi hormon reproduksi secara eksogen serta pengendalian hama dan penyakit. Selain itu, dalam konte&sa gk
melalui mata kuhah ini mahasiswa dapat menganalisis perkembangan gonad yang sangat penting dalam perikanan yang berkel
Reproductive Endocrinology is the study of hormones responsible for animal reproduction. Through reproductive endodudigsg
engineeringtechnologies can be developed for the improvement of the human reproductive system in the effort of regulating
medical interests. Whereas in relation to cultivated animals, reproductive endocrinology is more emphasized on how #ier]
exog@ous reproductive hormones and control pests/ diseases. In addition, in the context of capture fisheries, through ttisdemis
can analyze the development of gonads that are essential in sustainable fisheries

Study Materials:
Learning
materials

Konsep dan prinsip dasReproductive EndocrinologySistem endokrin reproduksi; Pubertas; Produksi sperma; Kematangan gor
perilaku kawin; Siklus estrus; Oogenesisi dan ovulasi; Perkembangan embrio, kelahiran dan laktasi; Teknologi rekaya pengatu
reproduksi; Pengaturan hormon reproduksi pada manusia; sapi dan ikan; Pengendalian reproduksi untuk pengendalian lyakia
The concept and basic principles of reproductive endocrinology; Reproductive endocrine system; Pubertpr@&heation; Gonad's
maturity and mating behavior; The estrous cycle; Oogenesisi and ovulasi; Development of embryo, birth and lactation;tiRey
regulatory technology; Regulation of reproductive hormone in: humans; cows and fish; Reproductiornf@aopé&st and disease contre

Refferences

1.White, B. and Porterfield S., 2012, Endocrine and Reproductive Physiology; Mosby Physiology Monograph Series . {&BRB9

Main:

087049
2.Journal References: Reproductive Biology &mdlocrinology
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Supporting

Open Journal

@

Supporting
lecturer

Dr. Dewi Hidayati, S.Si. M.Si

Requirement -
courses

Form of Learning;

Learning Methods: Learning Materials | Rating
The final ability of Evaluation Student Assi " [Refference$ Weight
Week each stage of tudent Assignment, (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1 | Mahasiswa mampu | Dapat Kuliah (120 menit) Konsep dan prinsip 5
memahami latar memahami latar dasamReproductive
belakang dan tujuan | belakang dan Endocrinology
mempelajari tujuan
Reproductive mempelajari
Endocrinology Reproductive
Endocrinology
2. | Mahasiswa mampu | Memahami dan Kuliah, seminar, Sistem endokrin 7.5

memahami,
menganalisis Sistem
endokrin reproduksi
berdasar studi kasus
dan permasalahan
yang ada di
masyarakat

dapat
menganalisis
Sistem endokrin
reproduksi; ,
berdasar studi
kasus dan
permasalahan

Practicum(180 menit)

reproduksi;
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yang ada di
masyarakat

Mahasiswa mampu
memahami,
menganalisis puberta
dan Produksi spermé
berdasar studi kasus
dan permasalahan
yang ada di
masyarakat

Memahami dan
dapat
menganalisis
pubertas dan
Produksi
sperma;.
berdasar studi
kasus dan
permasalahan
yang ada di
masyaakat

Kuliah, seminar,
Practicum(180 menit)

Pubertas dan
Produksi sperma;.

Mahasiswa mampu
memahami,
menganalisis
Kematangan gonad
dan perilaku kawin
berdasar studi kasus
dan permasalahan
yang ada di
masyarakat

Memahami dan
dapat
menganalisis
Kematangan
gonad dan
perilaku kawin
berdasar studi
kasus dan
permasalahan
yang ada di
masyarakat

Kuliah, seminar,
Practicum(240 menit)

Kematangan gonad
dan perilaku kawin

7.5
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Mahasiswa mampu | Memahami dan Kuliah, seminar, Siklus estrus; 10
memahami, dapat Practicum(180 menit) Oogenesis dan
menga.lnalisis Si!(lys’ menganalisis ovulasi
estrus; Oogenesisi da Siklus estrus:
ovulasi berdasar stud .
kasus dan Oogenesisi dan
ada di masyarakat | studi kasus dan
permasalahan
yang ala di
masyarakat
Mahasiswa mampu | Memahami dan Kuliah , Tutorial (180 Perkembangan 7.5
memahami, dapat menit) embrio, kelahiran
menganalisis menganalisis dan laktasi
Perkembangan Perkembangan
embrio, kelahiran dar bri
laktasi berdasar studi €MPMo
kasus dan kelahiran dan
permasalahan yang | laktasi berdasar
ada dimasyarakat studi kasus dan
permasalahan
yang ada di
masyarakat
Mahasiswa mampu | Memahami dan Kuliah, Practicum Teknologi rekaya 7.5

memahami dan
menganalisis
Teknologi rekaya
pengaturan reproduks
berdasar studi kasus

dan permasalahan

dapat dan
menganalisis
Teknologi
rekaya

pengaturan

(180 menit)

pengaturan
reproduksi
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yang ada di reproduksi
masyarakat berdasastudi

kasus dan

permasalahan

yang ada di

masyarakat
Mahasiswa mampu | Memahami dan Kuliah, Tutorial (180 Pengaturan hormon 7.5
memahami dan dapat dan menit) reproduksi pada
menganalisis menganalisis manusia;
Pengaturan hormon Pengaturan
reproduksi pada
manusia dan hormon
aplikasinya reproduksi pada
berdasar studi kasus| manusia dan
dan permasalahan | aplikasinya
yang ada di berdasar studi
masyarakat kasus dan

permasalahan

yang ada di

masyarakat
Mahasiswa dapat Memahami dan (120 menit) EVALUASI 7.5
menganalisis hasil dapat TENGAH
penelitian _ Reproductive SEMESTER
Reproductive

Endocrinology
berdasar studi kasus
dan permasalahan di
masyarakat dalam

tulisan dan lisan

Endocrinology
berdasar studi
kasus dan

permasalahan

dii masyarakat
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dalam tulisan

dan lisan
10 | Mahasiswa mampu | Memahami dan Kuliah, Seminar, Pengaturan hormon 5
memahami dan dapat Tutorial (120 menit) reproduksi pada
menganalisis menganalisis manusia;
Pengaturqn hormon Pengaturan
reproduksi pada h
manusia dan ormon _
aplikasinya reprod.uk5| pada
berdasar studi kasus| marusia  dan
dan permasalahan | aplikasinya
yang ada di berdasar studi
masyarakat kasus dan
permasalahan
yang ada di
masyarakat
11,12| Mahasiswa mampu | Memahami dan Kuliah, Seminar, Pengaturan hormon 10

memahami dan
menganalisis
Pengaturan hormon
reproduksi pada sap
dan aplikasinya
berdasar studi kasus
dan permasalahan
yang ada di
masyarakat

dapat
menganalisis
Pengaturan
hormon
reproduksi pada
sapi dan
aplikasinya
berdasar studi
kasus dan
permasalahan

Tutorial (240 menit)

reproduksi pada sap
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yang ada di
masyarakat
13,14| Mahasiswa mampu | Memahami Kuliah, Seminar, Pengaturan hormon 10
memahami, pengaturan Tutorial (120 menit) reproduksi pada ikaf
Pengaturan hormon hormon
dan apikasmya | reproduksi pada
berdasar studi kasus | 'k&n dan
dan permasalahan | @plikasinya
yang ada di berdasar studi
masyarakat kasus dan
permasalahan
yang adali
masyarakat
15 | Mahasiswa mampu | memahami Kuliah, Seminar, Pengendalian 5.0
memahami Pengendalian Tutorial (120 menit) reproduksi untuk
Pengendalian reproduksi pengendalian hama
reproduksi untuk untuk dan penyakit
pengendalian hama .
dan penyakit berdasd Pengendalian
studi kasus dan hama dan
permasalahan yang | penyakit
ada di masyarakat | berdasar studi
kasus dan
permasalahan
yang ada di

masyarakat
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16 | Mahasiswa dapat Dapat (120 menit) EVALUASI 5.0

menganalisis aplikasi Menganalisis AKHIR
dan hasil p_enelitian aplikasi dan SEMESTER
Reprod.uctlve hasil penelitian
Endocrinologyserta .
mengungkapkan ide Reprod_uctlve
atau gagasan merekg Endocrinology
secara lisan dan serta
tertulis mengungkapkar

ide atau gagasa

mereka secara

lisan dan tertulis

Total Rating Weight 100%
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Learning PLGStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenomq
PLOPLO 6 dengan mengir_nplementasikan teknoIngI_ogy_)_/ang mutakhir. _ _
Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the
latestBiologycal technology.
Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosiste_m, da_n biosfer_. _
Able to comprehensively implem@&aublogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan BmisgpkelautanBiology lingkungan,
PLOPLO 8 biosains damBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology, b
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

Mampu melakukan pendalaman dan perluasan keilmBerlogydengan menghasilkan model atau metode atau
pengembangai heoryyang akurat, teruji, inovatif yang berkaitan dengaancer Biology




=
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SL2 Mampu memecahkan masalah terkait dengan sumber daya hayati menghasilkannya karya yang berpotensi untul
diaplikasikan dalam memecahkan masalah iptek yang berkaitan délayaser Biology
SLCB Mengembangkan keilmuaBiologyyang dapat diaplikasikan pada lingkup pangan, kesehatan, bioenegi, dan lingkuf

yang berkaitan denga@Gancer Biology

PLO¢g SLO Map

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview

Pada mata kuliah ini akan dipelajari penyakit kanker sdgiatagy yaitu konsep tentang sel kanker, jejaBis sel kanker, kharakterist
sel kanker, penyebab kanker dan perbedaan sel normal dengan sel kanker serta berbagai pengobatan pada kanker.

In this course will be studied cancer of the biology concept, the types of cancer cells, the characteristics of canceraetls,dheance
and the difference between normal cells with cancer cells and various treatments on cancer

StudyMaterials:
Learning
materials

Konsep tentang kanker: jenis kanker, enam spesifik hallmarks kanker, siklus sel normal, siklus sel kanker; Kontrol glemopadd s
Kontrol gen pada kanker; Onkogen dan tumor suppressor gen; Germline mutasi pada tupness@ugene; Insensivitas sinyal anti
pertumbuhan; Apoptosis, angiogenesis, immortalisasi selular, metastasis, hereditas syndrom kanker; Kapita selekiz aihem
yang memiliki aktivitas antikanker.

The concept of cancer: cancer type, six hallmagecific cancer, normal cell cycle, cancer cell cycle; Control of genes in normal
Control of genes in cancer; Oncogenes and tumor suppressor genes; Germline mutations in tumor suppressor-gesvethAsignal
insensitivity; Apoptosis, angiogesis, cellular immortalization, metastasis, hereditary cancer syndrome; Kapita selekta natural ingr
that have anticancer activity.

Refferences

Main : |
3. Albert. 2008. Molecular Biology of the Cell"5Edition. Garland Science
4. Bertram, J. S2001. Review: The molecular biology of cancer. Molecular Aspects of Medicine. 222867

Supporting

Open Journal
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Supporting
lecturer

Dr. Awik Puji Dyah Nurhayati, S.Si.,M.Si

Requirement -
courses

Form of Learning;

. N . Learning Methods: Learning Materials Raﬁng
The final ability of Evaluation Student Assi nmer;t' [Refference$ Weight
Week each stage of [Time Estimgation] ’ (%)
learning (SubSLQ
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online(6) (7) (8)
1 | Mahasiswa mampu | Dapat Kuliah (100 menit) Pendahuluan 5
memahami Konsep | memahami
tentang kanker Jenisjenis
metabolisme
2. | Mahasiswa mampu | Dapat Kuliah dan Seminar Jenis kanker 10
menjelaskan jenis | menjelaskan (100 menit)
kanker jenis kanker
3. | Mahasiswa mampu | Dapat Kuliah dan Seminar spesifik hallmarks 10
menjelaskan enam | menjelaskan (100 menit) kanker
spesifik hallmarks spesifik
kanker hallmarks
kanker
4. | Mahasiswa mampu | Dapat Kuliah dan Seminar siklus sel normal 5

mengerti dan

menjelaskan siklus s¢

normal

menjelaskansikl
us sel normal

(100 menit)
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5. | Mahasiswa mampu | Dapat Kuliah dan Seminar siklus sel kanker 10
mengerti dan menjelaskan (100 menit)
menjelaskan siklus s€¢ gikjus sel kanket
kanker

6. | Mahasiswa mampu | Dapat Kuliah dan Seminar Kontrol gen pada se 5
memahami dan menjelaskan (100 menit) normal
menjelaskan Kontrol | kgntrol gen
gen pada sel normal pada sel normal

7. | Mahasiswa mampu | Dapat Kuliah dan Seminar Kontrol gen pada 10
memahami dan menjelaskan (100 menit) kanker
menjelaskan Kontrol | kontrol gen
gen pada kanker pada kanker

8. | Mahasiswa mampu | Dapat Kuliah dan Seminar Onkogen dan tumor 10
memahami onkogen | menjelaskan (100 menit) suppressor gen
dan tumor suppresso Onkogen dan
gen tumor

suppressor gen

9. | Mahasiswa mampu | Dapat Kuliah dan Seminar germline mutasi 10
memahami germline | menjelaskan (100 menit) pada tumour
mutasi pada tumour | germline mutas suppressor gene
suppressor gene pada tumour

suppressor gene

10. | Mahasiswa mampu | Dapat Kuliah dan Seminar Insensivitas sinyal 5
memahami menjelaskan (100 menit) antirpertumbuhan
Insensivitas sinyal Insensivitas

antrpertumbuhan
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sinyal anti
pertumbuhan
11. | Mahasiswa mampu | Dapat Kuliah dan Seminar Apoptosis dan 5
memahami apoptosis menjelaskan (100 menit) angiogenesis
angiogenesis Apoptosis,
angiogenesis
12. | Mahasiswa mampu | Dapat Kuliah dan Seminar Skrining bioassay 5
memahami menjelaskan (100 menit) metabolit sekunder
immortalisasi selular,| | mortalisasi secara in vitro dan ir
metastasis, hereditas Vivo.
selular,
syndrom kanker .
metastasis,
hereditas
syndrom kanker
13. | Mahasiswa mampu | Dapat menyusul Kuliah dan Seminar Kapita selekta 5
memahami Kapita Kapita selekta (100 menit) bahanbahan alam
selekta bahabahan | yshanbahan yangmemiliki
ala_m. yang memlllkl alam yang aktivitas antikanker.
aktivitas antikanker. S
memiliki
aktivitas
antikanker.
14. | ETS Test tertulis (100 Mahasiswa mampu 50
menit) menjawab soal
evaluasi dari materi
bab 1 sd bab 6
15. | EAS Test tertulis (100 Mahasiswa mampu 50

menit)

menjawab soal
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evaluasi dari materi
bab 7 sd bab 13

Total Rating Weight

100%
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Learning PLOStudy program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenom¢

dengan mengimplementasikan teknolBgilogy yang mutakhir.

PLOPLO 6 Able to determine, apply and evaluate scientific methods to accurately analyzé patimamena by implementing the
latestBiologycal technology.
Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkat molekul, seluler,
PLOPLO 7 organisme, ekosistem, dan biosfer.
Able to comprehensively implem@&blogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan BmisgpkelautanBiology lingkungan,
PLOPLO 8 biosains damBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmentabinstggce
and biotechnology.

Subject Learning Outcomes (SLO)

SLAL

Mahasiswa mampu mengingat kembali istilah istilah dalam taksononBidaystematics
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PLO¢g SLO Map

SL2 Mahasiswa mampu memahami Konsep species dan konsep dasaBuesgstematics
SLXB Mahasiswa mampu megerjakan analisis data taksonomi dan penerapannya dalam filogeni organisme
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a

Subject Overview

Pada mata kuliah ini akan dipelajari kajian mengenai taksonomi alpha, beta dan gamma dan kaitanByasgatematic®rganisme. Selain itu konsep species dan konsep dasar
Biosystematicguga diajarkan untuk pengenalan beberapa jenis type spesiiaenmikti penunjang seperti fosil dalam museum untuk memecahkan problem taksonomi melal
taxon. Kemudian praktek data analisis dalam taksonomi dan penerapannya dalam filogeni organisme dilakukan sertawstidnditgranai terbaru dalam bidsieatik seperti
perdebatan karakter morfologi vs karakter molekular, perdebatan 2 vs 3 domain mahluk hidup..

In this course, we will study the study of alpha, beta, and gamma taxonomy and their associations in the biosystenssnst .dfgaifiermore, tgpspecimens in supporting eviden
of evolution and spesimens type like a fossil in a museum to solve taxonomy problem through revision are introduced avémti®/en data analysis in taxonomy and its applica
in phylogeny of organisms are conded, as well as studies of literature regarding latest character debates like morphology vs. molecular characters, abdtdeleat® vs 3 doma
of living organisms

Study Materials:

Kajian mengenai taksonomi alpha, beta dan gammé&aitannya dalanBiosystematic@rganisme; konsep species dan konsep dasar datmystematicspengenalan beberapa jen
type spesimens dan bukti penunjang lain, sebagai contoh fosil dalam museum sebagai alat bantu memecahkan problem taksoweisiitemen; analisis data taksonomi dan

I—eammg penerapannya dalam filogeni organisme; studi kasus terbaru dalam biosistematik seperti perdebatan karakter morfolegimsle#ardir, perdebatan 2 vs 3 domain mahluk hid

materials Study on alpha, beta and gamma texoy and relationships of organisms; species concept and basic concepts in biosystematics; introduction of severatgpedspRpporting
evidence of evolution, for example fossils in museum as a tool to solve problem of taxonomy and systemaglts ttevision; data analysis in taxonomy and its application i
phylogeny of organisms; the latest case study in character debates such as morphology vs. molecular characters, debatesiStoesain of living organisms

Refferences Main:
1.Schuh, R. T. 200®iologycal Systematics: Principles and Applications. Cornell University Press, Ithaca, NY, IBBN436753
Supporting
Open Journal

Supporting Dr.rer.nat. Edwin Setiawan, S.Si, M.Sc

lecturer

Requirement

courses
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Form of Learning;

. Learning Materials | Ratin
The final ability of Evaluation Sl M?thOdS; [Reffgerence$ Weigr?t
Week each stage of Stu_dent As_S|gn_ment; (%)
learning (Sub-SLO) [Time Estimation]
Indicator Criteria and Technique
(1 (2) (3) 4 Offline (5) Online (6) @) (8)
1. | Mahasiswa mampu | Ketepatan siswg Tugas komprehensif 1 unty Kuliah dan 1. Review istilah 10
mengkarakterisasi, | dalam substitusi UTS Latihan secarg taksonomi dan studi
menjelaskan dan mengidentifikasii Comprehensive assignmen Online kasus
mengidentifikasi , menjelaskan, | 1 for midexam substitution 1.Review on
taksonomi alfa, beta | taksonomi alfa, AOn | i n e taxonomy term and
dan gamma serta beta dan gammz lecturer & study case
relevansinya dalam | serta exercise (ILE)
biokimia organisme. | relevansinya [TM:
Students able to dalam biokimia 2x(2x50
characterize, explain | organisme. [PT+BM:(1+1)
and identify taxonomy The accuracy of X(2x600
of alpha,beta and students in
gamma and its identify,
relevance in explain,
organismal taxonomy of
biochemistryC2] alpha, beta and
gamma and its
relevance in
organismal
biochemistry
2. | Mahasiswa mampu | Mencirikan, Tugas komprehensif 1 untu Kuliah dan 2. Konsep Spesies 10
mengkarakterisasi, | mengdPicture, substitusi UTS Latihan secare
menjelaskan, memperlihatkan| Comprehensive assignmen Online 2.Species concept
mengidentifikasi, menjelaskan, 1 for midexam substitution
membandingkan dan| mengidentifikasi
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membedakan konsep
dan istilah spesies

’membandingkar
, dan

AOnline
lecturer &
exercisqILE)

Students able to membedakan [TM:
characterize, explain, berbagai konsef 2x(2x50
identify, compare and spesies [PT+BM:(1+1)
distinguish species | Characterize, X(2x600
concept and terms. | draw, show,
[C3, P3]. explain, identify,

compare and

distinguish the

various species

concept
Mahasiswa mampu | Mengkarakterisg Tugas komprehensif 1 unty Kuliah dan 3. Konsep spesies 10

mengkarakterisasi,
menjelaskan,
mengidentifikasi,
membandingkan dan
membedakan konsep
dan spesiasi spesies,

Students able to
characterize, explain,
identify, compare and
distinguish species
concept and
speciationC3, P3].

si, mengpicture
memperlihatkan
menjelaskan,
mengidentifikasi

membandingkar
dan
membedakan
konsep dan
spesiasi spesies
Characterize,
draw, show,
explain, identify,
compare and

distinguish of

substitusi UTS

Comprénensive assignment
1 for midexam substitution

Latihan secars
Online

Aonline
lecturer &
exercisg(ILE)
[TM:
2x(2x50
[PT+BM:(1+1)
X(2x600

dan Spesiasi

3.Species concept
and speciation
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species concept
and speciation

Mahasiswa mampu | MengkarakterisgTugas komprehensif 1 untul Kuliah dan 4. Jenis Sppesimen 10
mengkarakterisasi, | si, mendPicture | substitusi UTS Latihan secarg 4.Type specimens
menjelaskan, memperlihatkan| Comprehensive assignmen Online
mengidentifikasi, menjelaskan, 1st for midexam
membandingkan dan| mengidentifikasi| substitution Aonline
membedakan jenis |, lecturer &
spesimen membandingkar exercisqILE)
Students able to dan [TM:
characterize, explain,| membedakan 2x(2x50
identify, compare and berbagai konsef [PT+BM:(1+1)
distinguish type spesies X(2x600
specimen$C3, P3]. | Characterize,
draw, show,
explain, identify,
compare and
distinguish t
various species
concept
Mahasiswa mampu | Mengkarakterisg Tugas komprehensif 1 unty A Kul i a 5. Revisi Taksa 10

mengkarakterisasi,
menjelaskan,
mengidentifikasi,
membandingkan dan
membedakan
spesimen jenis dan

si, mendPicture
memperlihatkan
menjelaskan,
mengidentifikasi

membandingkar

substitusi UTS
Comprehensive assignmer
1 for midexam substitution

Latihan secarg
Online

AOnline
lecturer &
exercisgILE)

5.Taxa revision
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hubungannya pada |, dan [TM:
revisi taksa membedakan 2x(2x50
Students able to | {ksa revisi [PT+BM:(1+1)
pharqcterlze, explain, berdasarkan x(2x600
identify, compare and . . .
distinguish type JENIS Spesimen
specimens and Characterize,
relationship on taxa | draw, show,
revision[C3, P3]. explain, identify,
compare and
distinguig taxa
revision based
on type
specimens
6-7 | Mahasiswa mampu | Mengkarakterisg Tugas komprehensif k& Kuliah dan 6. Karakter yang 10
mengkarakterisasi, | si, mengicture | untuk substitusi UAS Latihan secarg digunakan dalam
menjelaskan, menunjukkan, Comprehensive assignmen Online analisis filogeni

mengidentifikasi data
taksonomi dan
aplikasinya dalam
filogeni organisme
yang ada

Students able to
characterize, explain,
identify taxonomic
data and its
application in
phylogeny of
organisms which are

[C3, P3].

menjelaskan,
mengidentifikasi
membandingkar
, dan
membedakan
matriks karakter
urutan

morfologi dan
analisis filogeni

2nd for final exam
substitution

AOnline
lecturer &
execise(ILE)

[TM:

4x(2x50
[PT+BM:(1+1)
X(2x600

6. Characters used

in phylogeny
analyses




1 0,
Characterize,
draw, show,
explain, dentify,
compare and
distinguish
morphology
sequence
character
matrices and
phylogeny
analyzes
UTS
MID SEMESTER
EVALUATION
Mahasiswa mampu | Mengkarakterisg Tugas komprehensif k& Kuliah dan 8.Analisis
mengkarakterisasi, | si, menjelaskan | Untuk substitusi UAS Latihan secarg Neighbour Joining
menjelaskan analisis| gn3isis filogeni Comprehensive assignmer Online 8.Neighbour Joining
filogeni dengan denaan 2nd Pr final exam Analyzes
menggunakan g substitution Aonline
neighbor joining me_:nggunfalfa_n lecturer &
neighbor joining exercisg(ILE)
Students able to [TM:
characterize, explain | Characterize, 2x(2x50
phylogeny analyzes | draw, show, [PT+BM:(1+1)
using neighbor explain, identify, x(2x600
joining. [C4, P4]
compare and
distinguish




oy

neighbor joining

analyzes
10. | Mahasiswa mampu | Mengkarakterisg Tugas komprehensif k& A Kul i a 9. Analsisi 10

mengkarakterisasi, | si, menjelaskan | untuk substitusi UAS Latihan secarg Parsimoni
menjelaskan analisis | 5nalisis filogeni Comprehensive assignmer Online Maksimum
filogeni dengan denaan 2nd for final exam 9.Maximum
menggunakan g substitution AOn 1 i n e| parsimony analyzes
parsimoni maksimum menggun_akan lecturer &

parsimoni exercse(ILE)
Students able to maksimum [TM:
characterize, explain 2x(2x50
phylogeny analyzes | Characerize, [PT+BM:(1+1)
using maximum draw, show, X(2x600
parsimony [C4, P4] explain, identify,

compare and

distinguish

maximum

parsimony

analyzes

11-12| Mahasiswa mampu | Mengkarakterisg Tugas komprehensif k2 Kuliah dan 10. Analisis 10

mengkarakterisasi, | si, menjelaskan | Untuk substitusi UAS Latihan cara| Maximum
menjelaskan analisis| gn3lisis Comprehensive assignmer Online Likelihood
filogenetik dengan filogenetik 2nd for final exam 10.Maximum
menggunakan substitution AOn | i n €| Likelihood analyzes
likelihoodmaksimum dengn lecturer &
Students able to menggunakan exercisgILE)
characterize, explain | likelihood [TM:
phylogeny analyzes | maksimum 4x(2x50




D

using maximum Characterize,
likelihood [C4, P4] draW, ShOW,
explain, identify,
compare and
distinguish
neighbor joining
analyzes

[PT+BM:(1+1)
Xx(2x600

13-14| Mahasiswa mampu | Mengkarakterisg Tugas komprehensif k2
mengkarakterisasi, | si, menjelaskan | Untuk substitusi UAS

Kuliah dan 11.Bayesian 10
Latihan secarg 11.Bayesian

menjelaskan analisis| gn3isis Comprehensive assignmen Online
filogenetik dengan . : 2nd for final exam

menggunakan analisi filogenetik substitution AoOnline
bayesian dengan lecturer &
Students able to menggunakan exercisg(ILE)
characterize, explain | analisis bayesia [TM:
phylogeny analyzes | Characterize, 4x(2x50
using bayesian draw, show, [PT+BM:(1+1)
analyzes. [C4, P4] X(2x 6 00) ]

explain,identify,
compare and
distinguish
bayesian
analyzes

1516

Ujian :Penulisan dan
analisis data

Writing and data
analyzses exam

Total Rating Weight

100%
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Learning PLGStudy program charged to courses
Outcomes

PLGPLOA4

Mampu mengimplementasikan secara komprehensif koAsapsepBiologymulai dari tingkat molekul, seluler,
organisme, ekosistem, dan biosfer

PLGPLOS5

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan kBidegykelautan,Biology
lingkungan, biosains daBiotechnology

Subject Learning Outcomes (SLO)

SLOL Mampu melakukan pendalaman dan perluasan keilmBerlogydengan menghasilkan model atau metode atau
pengembangai heoryyang akurat, teruji, inovatif yang berkaitan dengaancer Biology

SL Mampu memecahkan masalah terkait dengan sumber daya hayati menghasilkannya karya yang berpotensi untul
diaplikasikan dalam memecahkan masalah iptek yang berkaitan déXayaser Biology

SLAB Mengembangkan keilmuaBiologyyang dapat diaplikasikan pada lingkup pangan, kesehatan, bioenegi, dan lingkur

yang berkaitan denga@ancer Biology

PLO¢g SLO Map
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Subject Overview,
Study Materials:
Learning
materials
Refferences Main : |
1. SpringerBriefs in Ecology) Muhammad Saleem (autklicrobiome Community Ecology Fundamentals and Applicat&mmger
International Publishing (2015)
2. Marchesi, J. R. (Eds.Jhe human microbiota and microbiort@ABI (2014)
3. The Marine Microbiome An Uapped Source of Biodiversity and Biotechnological Potential by Lucas J. Stal, Mariana Silvig
(eds.) (dib.org)
Supporting
Open Journal
Supporting Dr.rer.nat. Arif Lugman, S.Si.,M.Si.
lecturer
Requirement -
courses

Form of Learning;

Learnina Methods: Learning Materials | Rating
The finalability of Evaluation Student g\ssi nmen’t' [Refference$ Weight
Week each stage of U sign! ' (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1




3
3

AR
—

10.

11.

12.

13.

14.

15.

Total Rating Weight

100%
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Learning PLQOStudy program charged to courses
Outcomes PLOPLOS Mampu menguasai penggunaan alat untuk pengukuran dan analisis data Biology serta mampu menginterpretasikan. Able to master

the use of tools for measurement and analysis of Biologycal data and able to interpret.

Mampu mengimplementasikan secara komprehensif konsep -konsep Biology mulai dari tingkat molekul, seluler, organisme,

PLO/PLO7 | ekosistem, dan biosfer. Able to comprehensively implement Biologycal concepts from the molecular, cellular, organismal, ecosystem,

and biosphere levels.

Subject Learning Outcomes (SLO)

SLOL Mampu melakukan pendalaman dan perluasan keilmBemlogydengan menghasilkan model atau metode atau
pengembangai heoryyang akurat, teruji, inovatif yang berkaitan dengaancer Biology

SL Mampu memecahkan masalah terkait dengan sumber daya hayati menghasilkannya karya yang berpotensi untul
diaplikasikan dalam memecahkan masalah iptek yang berkaitan dé’ayzcer Biology

SL(B Mengembangkan keilmuaBiologyyang dapat diaplikasikan pada lingkup pangan, kesehatan, bioenegi, dan lingkur

yang berkaitan denga@ancer Biology

PLO¢ SLO Map
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SLO | PLO1 | PLO2 | PLO3
SLO1 a
a a

SLO2

a
SLO3

a
SLO4

Subject Overview IImu yang menerapkan konsegologydan merupakan prinsiprinsip untuk merancang dan mengelola agroekosistem yang berkela
Agroecology yang menggunakan konsep dan prirgiplogyuntuk desain dan pengelolaan sistem pertanian berkelanjutan, telaktit
secara konsisten mampu meningkatkan total output pertanian yang terdiversifikasi secara berkelanjutan dan memilikngQqéerie
lebih besar untuk memerangi kelaparariyisgn selama kondisi ekonomi dan iklim yang tidak menentu.

Study Materials: Agroecologydan krisis pangan, energi, ekonomi dan sosial
Learning Prinsip dan konsep agroology Dasar ilmiah
materials Perarecologykeanekaragaman hayati dalam agroekosistem

Keanekaragaman hayati dan pengendalian hama serangga
Ecologydan pengelolaatanah

Dasarecologys penyakit dan pengelolaan guima

Dasar agrecologyuntuk konversi ke pertanian organik

Agroecology pengembangan pertanian kecil dan kedaulatan pangan
Agroecologydan ketahanan terhadap perubahan iklim

E E E  E E E

Refferences Main:

1. Parrott N, Marsden T (2002) The Real Green Revolution: Organic and Agroecologicairigaimthe South. Greenpeace
Environmental Trust, London. http://www.greenpeace.org. uk/MultimediaFiles/ Live/FullReport/4526.pdf

2. UK Food Group (2010) Securing futuieeod: towards ecological food provision. http://
www.ukfg.org.uk/pdfs/Securing_future_food.pdf

Supporting
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http://www.fao.org/fileadmin/templates/agphome/scpi/Agroecology/Agroecology Sagliragroecology what why and_ho@xfamSot
FINAL.pdf

Supporting Tim DosenEcology

lecturer

Requirement -

courses

Form of Learning;

_ 3 _ Learning Methods: Learning Materials Raﬁng
The final ability of Evaluation Student Assi nmer;t' [Refference$ Weight
Week each stage of . sign! ’ (%)
learning (SubSLO [Time Estimation]
Indicator Criteria and Technique
(1) (2 3) 4) Offline (5) Online(6) (7) (8)
1 SLO: 1 1. Kemampuan menjelasan definisi dan Kuliah 2 x 50 menit _
Mahasiswa ruang lingkup krisis pangan, meliputi: Belgar terstruktur 2 x Pengertian

diharapkan dapat
menguasai dan
menganalisa tentang
krisis Industri
Pertanian

Pertumbuhan penduduk

2. Ecological civilizationdlm bentuk
transformasi sistem pangananagemen
lahan, darkonservasair menghadapi

krisis iklim.

60 menit

Belajar mandiri 2 560
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam
bentuk .ppt

Alat: LCD Projector

Tugas1:

Krisis Pangan:

1. produktivitas
rendah

2. gagal panen

Ketahanan Pangan,
meliputi: multi
krisis, yaitu
ekonomi, pangan,
keuangan, energi,
sosial, danecology

Bahan Bacaan:

I Food Security
and Climate
Change, Shyam.
S.Y, Robert J.R

et.al., WILEY
Blackwell

1 Parrott N,
Marsden T

(2002) The Real

Green
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3. sistem transformas
rantai nilai

Tugas 2:

Pola pikir petani:

Ecology Education,

Water and Land

Restoration, and

agricultural

Industries

Revolution:
Organic and
Agroecological
Farm- ing in the
South.
Greenpeace
Environmental
Trust, London.
http://www.gre
enpeace.org.
uk/MultimediaF
iles/Live/FullRe
port/4526.pdf

SLO2:
Mahasiswa
diharapkan dapat
memahami konsep
dan prinsip
agreecology

1. Kemampuan mengintegrasikan traditiong
farmer dan elemeecologymodern, sosial,
dan agronomi menjadi managemen
biodiversitas dan daya pulih pertanian

2. Frame workproject plans yang meliputi,
. land

. water

seed

. Biologycal control

. ecological economic

basic agricultural

. etnoecology

. ecology

SQ 00T

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %60
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam
bentuk .ppt

Alat: LCD Projector

Tugas:
Kegiatanbest
practicesyang
meliputi principle
-> spesific
technology form
dengan

2. secure favourable

3. meminimalkan

Lima prinsip
agraecologybest
practices:

1. keAvailablean
nutrien, siklus dar
peningkatan
nutrient

soil condition:
pertumbuhan
tanaman, bahan
organik, dan
peningkatan
aktivitas biotik
tanah

losses: radiasi
matahari, udara,
dan air dalam
mikroiklim,
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partisipatory
research in
farmers fields

panen air dan
managemen laha
dalam bentuk soil
cover

4. diversitas spesies
dan genetik

5. Meningkatkan
interaks
mutualisme :
beneficial
Biologycal
interactions and
sinergisme dalam
komponen
agrobiodiversitas

Bahan Bacaan:

Food Security and

Climate Change
Shyam. S.Y, Robert J
et.al., WILE
Blackwell
SLO3: 1. Kemampuan mendesairScience Based | uliah 2 x 50 menit Inovasi
Mahasiswa Targerts (SBTs) dan komunikastlient Belgar terstruktur 2 agroecology
diharapkan untuk produk unggulannya. X 60 menit dalam bentuk
mampu 2. Melakukan analisis pengembangan Belajar mandir 2 x Bio-
melakukan sistem pertanianecologyterintegrasi 60 menit innovation
identifikasi peran yang mendMainkan nilai kolaborasi yang | pMetode dalam bentuk
Biodiversitas terdiri dari, ceramah dan diskusi :Pengembanga
dalam pertanian a. pemerintah n Bibit Unggul
ecology b. lembaga riset nasional Pangn: Padi,

C. swasta
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d. kelompok sosialmasyarakat Media: Learning Jagung dan
Materials dalam Sorgum
bentuk .ppt dan pertanian
Alat: LCD Projector presisi:
Tugas 1:
Membuat Bahan Bacaan:
roadmap - desain Bio-innovation
bisnis yang dalam and Poverty
kegiatan Alleviation: Case
pertanian ecology Studies from Asia,
dan Edsel E.
pengembangan Sajor, Bernadette
scale up produk P,SAGE Publishing
prioritas  pangan India
Kemampuan melakukan tingkat serangan | yang terdiri atas
SLOA4: hama dan mekanisme pengendalian hayati. | padi, jagung dan 1. Materi Interaksi
_ Melakukan inventory tumbuhan refugee dan| sorgum Hama dan
Menganalisa atau hewan predator hama Tumbuhan :
hubungan Kegiatan
Biodiversitas dan Kuliah 2 x 50 menit Scouting
Pengendalian Belgar terstruktur 2 2. Melakukan
Hama Terpadu x 60 menit identifikasi
dalam Belajar mandir 2 x Semiokimia
agroekosistem 60 merit 3. Konservasi
Metode Spesies
ceramah dan diskusi Serangga
Predator

Media: Learning
Materials dalam
bentuk .ppt

Alat: LCD Projector
Tugas 1.

Materi Modifikasi
habitat : Refugee
plant
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Membuat
roadmap - desain
bisnis yang dalam
kegiatan
pertanian ecology
dan
pengembangan
scale up produk
prioritas pangan
yang terdiri atas
padi, jagung dan
sorgum

SLQ 4

Mahasiswa
diharapkan dapat
mengetahui
mengenai konsep
dan praktek rotasi
tanaman

Kemampuan mendesain dan menghitung
kegiatan rotasi tanaman dalam skala
pertanian yang dikaitkan kepada nutrient
/ sarana produksi

Kemampuan memitigasi kegiatan
pertanian dalam daur hidup hama dan
penyakit

Kuliah 2 x 50 menit
Belgar terstruktur 2
X 60 menit

Belajar mandir 2 x
60 menit

Metode

ceramah dan diskusi
Media: Learning
Materials dalam
bentuk .ppt

Alat: LCD Projector
Tugas : case study
best practice

Materi :

1. crop-legume
sequence

2. Konservasi
tanah

3. Daur hidup
serangga

4. Biodiversitas
gulma

5. Siklus N

SLQ 4
Mahasiswa
diharapkan dapat
mengetahui
mengenai konsep

Kemampuan memodifikasi kegiatan
pertanian secara spesifik berdasarkan iklim
mikro, dalam pengkayaan nutrient, erosi
tanah, kelembabab tanah, temperatur, dan

Kuliah 2 x 50 menit
Belgar terstruktur 2
X 60 menit

Belajar mandir 2 x
60 menit

Materi :

1. Crop diversity

2. Soil Structure

3. Organic
material supply
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dan praktek
konservasi tanah
dalam
peningkatan
kesehatan tanah

meningkatkan daya dukung tanahsoil food
webs

Metode

ceramah dan diskusi
Media: Learning
Materials dalam
bentuk .ppt

Alat: LCD Projector
Tugas : case study
best practice

4. SoilBiologycal

Bahan Bacaan:
Food Security and
Climate Change,
Shyam. S.Y, Robert
J.R et.al., WILEY
Blackwell

SLO 4

Mahasiswa
diharapkan dapat
mengetahui
mengenai konsep
dan praktek
diversitas tanaman
dalam pertanian
ecology(multicrop)

Melakukan analisa polikultur : dua atau lebih
dalam kaitannya dengarNutrient use
efficiency, pest regulationdan keterkaitan
denganpeningkatan hasil pertaniancorp
yield stability

Kuliah 2 x 50 menit
Belgar terstruktur 2
X 60 menit

Belajar mandir 2 x
60 menit

Metode

ceramah dan diskusi
Media: Learning
Materials dalam
bentuk .ppt

Alat: LCD Projector
Tugas : case study
best practice

Materi:
1. Polikultur
2. Budidaya
legume vs
root vs leaf
vs fruit
3. farm input
Food selfsufficient

SLO:

Mahasiswa
diharapkan dapat
mengetahui mengeng
konsep dan praktek
Evaluationpertanian
berkelanjutan /
pertanian yang baik

Kemampuan melakukagvaluationdalam
aplikasi pertanian : studi kasus: project plasr
petani jagung dan tembakau.

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %60
ment

Metode

ceramah dan diskusi

Kerangka Nilai
Nilai Pertanian
yang Baik

Skoring

Evaluation

dalam 6 Nilai

GAP

1. Misi dan
Nilai
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Tugas: case study
best practice

(Good Agriculture Media: Learning 2. Variety
Practices) Materialsdalam Managemen
bentuk .ppt tand
Alat: LCD Projector Integrity
Tugas: case study 3. Crop
best practice !{\/Ianagemen
4. Integrated
Pest
Managemen
t
5. Sustainabilit
y
6. Product
Integrity
8. Ujian Tengah Semester
9. SLO: 3 Kuliah 2 x 50 menit Materi :

. Melakukan kegiatan perhitungan biomassa ¢ Beldar terstruktur 2 x 1. Spesies
Mahasiswa siklus nutrient, intercropped, populasi tanam| 60 menit diversity
diharapkan dapat | yono giukur dalam skalaw external input | Belajar mandir 2 %0 2. Vertical
mengetahui merit diversity
mengenai konsep Metode 3. Nitrogen
agrcecology_dan ceramah dan diskusi US?.
food sovereignty Media: Learning Efficiency

) 4. Water Use
Materialsdalam -
Efficiency
bentuk .ppt ) 5. Functional
Alat: LCD Projector diversity

Bahan Bacaan:




# a
TOF LY
Food Security
andClimate
Change, Shyam.
S.Y, Robert J.R
et.al., WILEY
Blackwell
10. SLO: 3 Kuliah 2 x 50 menit
Mahasiswa Melakukan kegiatan perhitungan land Belgar terstruktur 2 x Materi:
diharapkan dapat equivalent ratiosinergi antara hama dan 60 menit 1. Kesehatan
memahami dan maagemen kesuburan tanah dalam menent| Belajar mandir 2 360 tanaman
mengldentlflka5| kualitas tanah dan kesehatan tanaman merit 2. Kesehatap
desain agrecology Metode agroekosistem
daIam kerangk.a ceramah dan diskusi 3. Kesuburan
gesment Farming Media: Learning tanah _
ystems Materialsdalam 4. Pest regulation
bentuk .ppt
Alat: LCD Projector
Tugas: case study
best practice
11. | SLO:4 Kuliah 2 x 50 menit Materi:
Mahasiswa Perhitungan kegiatan agrcology Belgar terstruktur 2 x 1. Best
diharapkan dapat berbasis konservasi air dan management | 60 menit practices/
memberikan contoh | organik. Belajar mandir 2 560 SOP Padi
desain agrecology merit SRI
budidaya padi : SRI Metode 2. Sustainabl
ceramah dan diskusi e Low
Media: Learning _eksternaJ
Materialsdalam Input
agricultur
bentuk .ppt e system

Alat: LCD Projector
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Tugas: case study
best practice

12. | SLO:4 Kuliah 2 x 50 menit Materi :
Mahasiswa Desain ulang dengasptimalisasi Belgar terstruktur 2 x 1. onfarm crop
diharapkan dapat tanaman buah dalam grup 60 menit dan diversitas
memberikan contoh | fungsional/famili dalam kaitan sebagai Belajar mandir 2 360 hewan (jumlah
desain agrecology landscape diversity merit spesies)
budidaya buah dan Metode 2. interaksi dan
sayur ceramah dan diskusi bioresource

Media: Learning farm komponen
Materialsdalam

bentuk .ppt

Alat: LCD Projector

Tugas: case study

best practice

13. | SLO 4 Kuliah 2 x 50 menit Materi:

Belgar terstruktur 2 x 1. budidaya padi
Mahasiswa Analisa kegiatan optimasi penggunaan lahan 60 menit dan ikan
diharapkan (agroecological design), dan lajudaur biomas Belajar mandir 2 %0 2. silvofisheries
dapat merit
memberikan Metode
contoh desain ceramah dan diskusi
zg;%g{lggy Media: Learning
aquatic : mina l\)ﬂezar:?JLaI;(:)?lam
padi i .
Alat: LCD Projector
Tugas: case study
best practice
14. | SLO 4 Kuliah 2 x 50 menit Materi:

1. Hidroponik
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Mahasiswa
diharapkan
dapat
memberikan
contoh desain
agraecology
urban farming

SLO: 4

Mahasiswa
diharapkan
dapat
memberikan
contoh desain
agraecology
dan teknologi/digital
solution

On Farm and sign of
dependence

Belgar terstruktur 2 x
60 menit

Belajar mandir 2 60
menit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam
bentuk .ppt

Alat: LCD Projector
Tugas: case study
best practice

2. Aquaponic
Aeroponic

Total Rating Weight

100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTE Tgl Penyusunan
R
GreenBusiness SB235408 |
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head ofStudy Program
Signature Signature Signature
Mukhammad Muryono, Ph.D Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, S.Si.,M.§
Nurhayati, S.Si.,M.Si
Learning PLQOStudy program charged to courses
Outcomes PLOPLO Mampumengelola pertanian yang berkelanjutan bagi kebutuhan praktisi maupun keilmuan.
PLOPLO Mampu_mengidentif_ikasikan trend_ tel_<nologi yang berkembang dan mampu memanfaatkannya untuk meningkatki
produktivitas pertanian dengan prinsggology
PLO/PLO Mampu merintis dan mengembangkan best practices kegiatan pertanian berkelanjutan.
Subject Learning Outcomes (SLO)
SLOL Mampu melakukan pendalaman dan perluasan keilmBerlogydengan menghasilkan model atau metode atau
pengembangarheoryyang akurat, teruji, inovatif yang berkaitan dendgaancer Biology
SL Mampu memecahkan masalah terkait dengan sumber daya hayati menghasilkannya karya yang berpotensi untul
diaplikasikan dalam memecahkan masalah iptek yang berkaitan déPeyaser Biology
SLCB Mengembangkan keilmualBiologyyang dapat diaplikasikan pada lingkup pangan, kesehatan, bioenegi, dan lingkur
yang berkaitan denga@ancer Biology
PLO¢ SLO Map
SLO PLO1 PLO2 PLO3
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SLO8 a
SLO9 a a
SLO11 a
Subject Overview Mata kuliah ini membahasengenai teknologi yang berkembang dalam bidang gestmology. Pada mata kuliah ini dibahas mengenai sejarah ¢
technology, pemanfaatan solar energy, wind energy, ocean energy, mobil listrik,Life Cycle Analysis (LCA) pada greenytelobinsdogaisenergy,
biofules, fuel cell, hingga pertanian dan robotika pada bidang pertanian. Matakuliah ini menggabungkan antara aspédripdgatagpek lingkunga
Study Materials: | 1 Agroecologydan krisis pangan, energi, ekonomi dan sosial
Learning 1 Prinsip dan konsep agroology Dasar ilmiah
materials 1 Perarecologykeanekaragaman hayati dalam agroekosistem
1 Keanekaragaman hayati dan pengendalian hama serangga
1 Ecologydan pengelolaan tanah
9 Dasarecologys penyakit dan pengelolaan gulma
9 Dasar agrecologyuntukkonversi ke pertanian organik
1 Agroecology pengembangan pertanian kecil dan kedaulatan pangan
Agroecologydan ketahanan terhadap perubahan iklim
Refferences Main:
1. Paul et al, Sustainability and green technologyn, Massachusetts Academy of Mathematics and Science, 2012
2. Kondo, Naoshi dan KC Ting, Robatic for Bioproduction Systems, ASAE, USA, 1998
Supporting
Campbell, Gaylon S, dan John M. Norman, lAmmoduction to Environmental Biophysicgﬁedition, Springer, USA, 1998
Supporting Tim DosenEcology
lecturer
Requirement -
courses
The final ability of Form of Learning; Learning Materials | Rating
Week each stage of Evaluation Learning Methods; [Refference$ Weight
learning (SubSLQ Student Assignment; (%)




oy

<5’
i

[Time Estimation]

Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1 SLO: 8 Kuliah 2 x 50 menit
Belgar terstruktur 2 x
Mahasiswa diharapkaj Mahasiswa mendengarkan Penjelasan materi| gq menit
dapat menguasai mengenai Definisi greerechnology, Perbedaar . .
S : Belajar mandiri 2 60
tentang definisi green| greentechnology dengan technology biasa, _
technology Aplikasi green technology pada industry, dan | Ment
contdh greentechnology Metode
ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt
Alat: LCD Projector
2. SLOQ9: 1. Mahasiswa mendengarkan penjelasan meng| Kuliah 2 x 50 meni Belajar mandir 2
pengenalan micro algae energy, solar heatin| ge|gar terstruktur 2 x | x 60 merit
Mahasiswa diharapkan perkembangan teknologi, dan aplikasi pada 60 menit
dapat mengetahui suatu industri Metode
tentang energi mikro h dan diskusi
alga Tugas individu (mencari 1 journal yang berbahas cerama an. ISKUSI
inggris mengenai dan membuat resume nya) | Media: Learning
Materialsdalam bentuk
.ppt
Alat: LCD Projector
Tugas
3. SLO 8: Kuliah 2 x 50 menit Belajar mandir 2

Mahasiswa diharapkan
dapat mengetahui

Mahasiswa dapat menjelaskan konsep mengena
tentang wind energy dan ocean energy

Belgar terstruktur 2 x
60 menit

Metode

ceramah dan diskusi

X 60 ment
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tentang wind energy
dan ocean energy

SLO 9:

Mahasiswa diharapkan
dapat mengetahui
tentang wave energy,
ocean termal dan
osmotic power

Mahasiswa dapat menjelaskan konsep mengena
wave energy, ocean energy, ocean termal dan
osmotic power

Media: Learning
Materialsdalam bentuk

.ppt

Alat: LCD Projector
Tugas:

Membuat roadmap -
desain bisnis yang dala
kegiatan pertania
ecology dan

pengembangascale up
produk prioritas panga
yang terdiri atas pad
jagung dan sorgum

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas

Belajar mandir 2
X 60 merit

SLO: 8

Mahasiswa dapat
mengetahui tentang
design carbon neutrality

Mahasiswa dapat menjelaskan dan menjabarkar
design suatu mobil listrik

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Metode

ceramah dan diskusi

Belajar mandir 2
X 60 merit




3
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Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best
practice

SLO: 8

Mahasiswa dapat
mengetahui tentang
design emisi carbon

Mahasiswa menjelaskan menjabarkan tentang
design suatu mobil listrik

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %0
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best
practice

SLO: 9

Mahasiswa dapat
mengetahui tentang
design offset desai ka

Mahasiswa dapat menjabarkan mengenai konse
konservasi energi

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 X0
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
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Tugas: case study best
practice

7. SLO 9: Kuliah 2 x 50 menit
Kemampuan melakukafvaluationdalam aplikasi | gelgar terstruktur 2 x
Mahasiswa diharapkan pertanian : studi kasus: project plasma petani 60 menit
dapat mengetahui | Jagung dan tembakau. Belajar mandir 2 %0
mengenai konsep _
konservasi energy dan ment
juga penerapannya Metode
ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt
Alat: LCD Projector
Tugas: case study best
practice
8. | Ujian Tengah
Semester
9. SLO: 9 Kuliah 2 x 50 menit
_ _ Belgar terstruktur 2 x
gﬂi)haisﬁgigéﬂiﬁgﬁgl Mahasiswa dapat menjabarkan mengenai biofug 60 menit
bi dan beserta contelbontohnya Belajar mandir 2 %60
iofuels _
merit
Metode
ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt
Alat: LCD Projector
Tugas: case study best
practice
10. SLO: 9 Kuliah 2 x 50 menit




oy

Mahasiswa dapat
megetahui tentang
biofuels

Mahasiswa dapat menjabarkan dan memberikar
contoh aplikasi
biogas, syngas dalam suatu industri

Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %60
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best
practice

11.

SLO: 9

Mahasiswa dapat
melakukan analisa
mengenai LCA pada
green technology

Mahasiswa menerapkan pada technology

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %60
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best
practice

12.

SLO:9

Mahasiswa dapat
mengetahui tentang
pertanian secara global

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 %60
merit

Metode




[
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Mahasiswa mampu menjabarkan dan menjelask
mengenai pertanian

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best
practice

13. | SLO9 Kuliah 2 x 50 menit
. . . . Belgar terstruktur 2 x
Analisa kegiatan optimasi penggunaan lahan 60 it
Mahasiswa dapat (agroecological design), dan lajudaur biomass men
. ’ Belajar mandir 2 %0
mengetahui tentang _
robotika pertanian ment
Metode
ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt
Alat: LCD Prgector
Tugas: case study best
practice
14. | SLO:8 Kuliah 2 x 50 menit
) _ Belgar terstruktur 2 x
Mahasiswa On Farm and sign of .
. 60 menit
diharapkan dependence , _
dapat Belajar mandir 2 %60
memberikan menit
contoh desain Metode
agreecology ceramah dan diskusi

urban farming

Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
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Tugas: case study best
practice

15.

SLO:9

Mahasiswa dapat
menganalisa LCA padg
suatu kasus

Materi : paper tentang LCA pada suatu industri

Kuliah 2 x 50 menit
Belgar terstruktur 2 x
60 menit

Belajar mandir 2 X0
merit

Metode

ceramah dan diskusi
Media: Learning
Materialsdalam bentuk
.ppt

Alat: LCD Projector
Tugas: case study best

practice

Total Rating Weight

100%
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Signature Signature Signature
Indah Trisnawati D. T., S.Si, M.Si, Ph.D Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, S.Si.,M.S
Nurhayati, S.Si.,M.Si
Learning PLGStudy program charged to courses
Outcomes PLOPLO
PLOPLO Mampu menguasai penggunaan alat untuk pengukuran dan analisis d&#logy serta mampu menginterpretasikan.
Able to master the use of tools for measurement and anahRislofycal data and able to interpret.
Mampu mengimplementasikan secara komprehensif konseponsep Biology mulai dari tingkat molekul, seluler, organisme,
PLO/PLO ekosistem, dan biosfer.

Able to comprehensively implemeBiologycal concepts from the molecular, cellular, organismatosystem, and biosphere level

Subject Learning Outcomes (SLO)

SLOL Mengetahui, memahami, dan terampil dalam penguasaan konsep yang mé&udésgyi Restoratiopada berbagai
hirarki organisasi mahluk hidugirarki ecology) dan lingkungan.

SL Mampu membahas dan menghubungdbariungsinya kembali ekosistetiengarupaya restorasi lingkungan

SLAXB mampu mengidentifikasi dan menganalisa upagtorasi pada berbagai perspektif lingkungan, melalui berbagai stu

kasus
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SLO Mampu menyusun dan mengembangkan kerangka kerja untuk perencanaan dan pelaksanaan restorasi lingkung
dapat diterapkan pada berbagai tipe ekosistem sehitaggd memberikan solusi permasalahan lingkungan di daerah
masingmasing.

PLO¢g SLO Map

PLA | PLQ PLCG PLG PLG PL® PLO PLO8

sLal o)
SL@ o)
SL®B o)
SLOA o) o)

Subject Overview

Mata kuliah ini merupakarklective Coursdidang minatBiologyLingkungan pada program MagistBiology Pada mata kuliah in
mahasiswa akan mempelajari bagaimana restoexsilogy telah menjadi proyek global di bidang lingkungan, kodseysep yang
mendasarEcology Restoratigpada berbagai hirarki organisasi mahluk hidup dan lingkungan, bagaimana mengembalikaecologss
lingkungan, serta merancang kerangka kerja bagi pereaan dan pelaksanaan restorasology mengacu pada studi kasus untuk da
diterapkan pada berbagai tipe ekosistem..

This course is an elective subject in Environmental Biology in the Biology Masters program. In this course, students WwolM
ecdogical restoration has become a global project in the environmental field, the concepts underlying restoration ecologysi
organizational hierarchies of living things and the environment, how to restore the ecological function of the envirordraegign g
framework for planning and implementing ecological restoration. refers to case studies that can be applied to variousdypgstems

Study Materials:
Learning
materials

Pergantar dan Konsefcology RestoratiofRestorasecology sebagaproyek lingkungan bagi masyarakat global, Korsesep
dalamEcology RestoratigrBentang alam : interaksi spasial, Ekosistem : interaksi trofik, Komunitas : interaksi interspesifik, Popu
interaksi intraspesifik, Populasi:-netroduksi) ; Mengembalikan Fundstologg Lingkungan (Heterogenitas Topografi dan Restorasi
LingkunganPendekatan Jariq@ring Makanan dalar&cology RestoratigrDinamika alam pada Ekosistem, Keanekaragaman hayat
Berfungsinya Ekosistem dalam ekosistem yang telah dipulihkan, Kerangka Kerja Pemodeld&cdiEgynRestoratign Perspektif
dalam Restmasi Lingkungan (Restorasi hutan, Restorasi sungai dan daerah dataran banjir (floodplains), Restorasi lahan basah
gambut, Restorasi danau, Restorasi pesisir dan mangrove, Restorasi terumbu;kKenaggka kerja bagi Perencanaan dan
Pelaksanaan RestasiEcologg di area alam yang dilindungi

Introduction (Ecological restoration as an environmental project for global society, Concepts in Restoration Ecology pesndpadial
interactions, Ecosystems: trophic interactions, Community: interspectBcaictions, Population: intraspecific interactions, Populati
re-introductions) ; Restoring Environmental Ecological Functions (Topographic Heterogeneity and Environmental Restoratidvel
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Approach in Restoration Ecology, Natural Dynamics in Edesys, Biodiversity and Ecosystem Functioning in restored ecosys
Modeling Framework in Restoration Ecology); Perspectives in Environmental Restoration (forest restoration, restoratens ahd
floodplains), restoration of wetlands and peatlandstoration of lakes, restoration of coastal and mangroves, restoration of coral 1
Framework for Planning and Implementing Ecological Restoration in protected natural areas.
Refferences Main : |
1. Falk,D.A, .PalmerM.A., and Zedler, J.B 2016. Foundations of Restoration Ecolo@econd Editionlsland Press. Washington D(
US. 355 pp.
2. van Andel, J. and Aronson, J. 2006. Restoration Ecology : The New Frontier. Blackwell Science Ltd. Malden, US. 299 pp..
3. Anonim. 2007. Principles an@uidelines for Ecological Restoration in Canada's Protected Natural Areas. National Parks Dir
Parks Canada Agen&yatineau, Quebec, Canada
4. CBD Secretariat and Society for EcologiBadstoration2012 A companion to the SheftermAction Plan orEcosystem Restoratig
- Resources;ases studies, and biodiversity consideratiotisgrcontext of restoration science and prachtentreal, Canada
Supporting
Open Journal
Supporting Indah Trisnawati Dwi Tjahjaningrum, M.Si., Ph.D.
lecturer
Requirement -
courses
_ y Ifeoz:rrzircl); Iﬁ:{&r&%’_ Learning Materials | Rating
The final ability of Evaluation Student Assi nmen’t' [Refference$ Weight
Week each stage of [Time Estimgation] ’ (%)
learning(SubSLQ
Indicator Criteria andTechnique
(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1, 2 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial dan Pengantar dan
mengetahui dan dapat diskusi 00 menit) KonsepEcology
memahami menjelaskan Restoration
kepentingan restoras| kembali
serta konsep yang | Peéntingnya
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<5’
i

mendasariEcology
Restorationpada
berbagai hirarki
ecologydan
lingkungan.

restorasi serta
konsep yang
mendasari
Ecology
Restoration
pada berbagai
hirarki
organisasi
mahluk hidup
(hirarki
ecology; serta
mengidentifikasi
upaya restorasi

pada berbagai
hirarki ecology
3, 4 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial, dan Mengembalikan
5, 6 | mengintepretasi dan | dapat diskusikelas (400 FungsiEcologys
menghut_)ungkan | menjelaskan menit) Lingkungan
berfu_ngsmya kembali mengintepretasi
ekosistem dengan
upaya restorasi dan
lingkungan menghubungkar
fungsi dan
dinamika
ekosistem
dengan
restorasi
lingkungan
7 | Mahasiswa mampu | Mahasiswa Test tulis(Evaluasi 1) | bersifat take 30

memahami dan

dapat menjawal

home test
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<5’
i

memperoleh setenga
dariLearning
Outcomes

dan
menganalisis
studi kasus
dalam soal
evaluasi tertulis

8,9 | Mahasiswa mampu | Mahasiswa Kuliah, tutorial, dan Perspektif dalam
10 11| mengidentifikasi dan | dapat diskusikelas (400 Restorasi
permasalahan dan | melakukan menit) Lingkungan
menganalisa upaya | e pyifikasi dan
restorasi pada .
berbagai perspektif analisa
lingkungan, melalui | Permasalahan
berbagai studi kasus | dalam upaya
restorasi pada
berbagai
perspektif
lingkungan
melalui berbaga
studi kasus
12 | Mahasiswa mampu | Mahasiswa Test tulis(Evaluasi 2) | bersifat take 30
memahami dan dapat menjawah home test

memperolehLearning
Outcomeg/ang telah
dilalui

dan
menganalisis
studi kasus
dalam soal
evaluasi tertulis
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13 14 | Mahasiswanampu. | Mahasiswa Kuliah, tutorial, Kerangka kerja bagi
15 | mampu menyusun | dapat diskusikelas (300 Perencanaan dan
dan mengem_bangkar menuangkan ide menit) Pelaksanaan
kerangka kerja dan gagasannya RestorasEcoIogys
perencanaan dan di area alam yang
pelaksanaan restorag UNtuk menyusun dilindungi
lingkungan, untuk | kerangka kerja
dapat diterapkan pad| sehingga dapat
berbagai tipe membeikan
ekosistem solusi
permasalahan
lingkungan di
daerahnya
masingmasing.
16 | Mahasiswa mampu | Mahasiswa Presentasi kelompok 30
memahami dan dapat (Evaluasi 3)diskusi
memperolehLearning mempresentasik kelas
O_utcc_)mesyang telah an hasil
dilalui
penyusunan dar
pengembangan
kerangka kerja
perencanaan da|
pelaksanaan
restorasi
lingkungan
Tugas Mandiri 10
(Evaluasi 4)
Total Rating Weight 100%
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMEN BIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOT (credit) SEMEST | Tgl Penyusunan
ER
Biodiversity and SB235306 General 2 0 3 November 2022
Environmental Impact
Assessment
Biodiversity and Environmental
Impact Assesment
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of StudyProgram
Signature Signature Signature
Dr. Dian Saptarini, M.Sc Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si
Nurhayati, M.Si
Learning PLO-Study program charged to courses
Outcomes Mampu menyusun damendokumentasikan ide, pemikiran, dan argumen saintifik serta mengkomunikasikannya pg
PLOPLOS masyarakat secara bertanggung jawab.

Able to compile and document scientific ideas, thoughts, and arguments and communicate them to the public in &

responsible manner.

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip danBohsgpkelautan Biology

PLOPLOS lingkungan, biosains daBiotechnology
Able to understand, implement, and apply the principles and concepts of marine biology, envabimiegy,
bioscience and biotechnology.

Subject Learning Outcomes (SLO)
SLO1 \ Mahasiswa mampu memahani dan menjelaskan konsep yang mendasari diperlukannya kajian dampak lingkunga
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SLO2 Mahasiswa mamhu memahami dan menjelaskan konsep, tahapan dan elemen dalam penyusunan kajian lingkur
(Amdal, IPLC dan PROPER)
SLO3 Mahasiswa mampmemahami damenjelaskan kepentingan biodiversitas bagi lingkungan dan mengidentifikasi ang
bagi biodiversitas.
SLO4 Mahasiswa mampu mengidentifikasi dan menganali$ansi dampak dari kegiatan dan upaya mitigasinya
PLO T SLO Map PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO2 a
SLO3 a
SLO4 a
Subject Konservasi keanekaragaman hayati merupakan elemen penting dari pembangunan berkelanjutan. Terlepas dari komitmen Ko
Overview Keanekaragaman Hayati (ConventionRinlogycal DiversityCBD), penurunarkeanekaragaman hayatasih terus berlangsung dan

semakin itens.Pada mata kuliah ini akan dipejari konsep dan metode dalam mengidenpifitexssi dampak dari kegiatantuk
memainkan peran penting dalam mengintegrasikan pertimbangan keanekaragaman hayatp&adatabilarkeputusan

Biodiversity conservation is an important element of sustainable development. Despite the commitments of the CormBietdgyoain
Diversity (CBD), the decline in biodiversity is still ongoing and increasingly intense. In this course, concepts add wiéithe studied
in identifying the potential impacts of activities to play an important role in integrating biodiversity consideratiotsdision making.

Study Materials:
Learning
materials

Dampak pembangunan terhadap lingkungan dan kajian lggkuyang mendasarinya, Konsep dasar pada kajian lingkungan (Ana
mengenai Dampak Lingkungan: KBLI, kategori Amdal berdasar resiko usaha/kegiatan, (kategori A,B,C); Upaya PengelolaaarL
dan Upaya Pemantauan Lingkungan; ljin Pembuangan Limbahp@sgram ProperRentingnya keanekaragaman hayati & mengapi
mempertimbangkan keanekaragaman hayati diégian lingkungan, Kanekaragaman haydlamecologydan konservasi alam
pelingkupan g¢cooping permasalahan biodiversitas, prakirgampak, mitigasi dampak, aspek Kehati dalam program Proper.

Development impact on the environment and environmental impact assessment, Principles and elements of EIA, IPLC ahe Prg
importance of biodiversity & why consider biodiversity in EIAs, Hohiodiversity different to ecology and nature conservation?,
Scoping biodiversity issues, Impact prediction and assessment, Mitigation and enhancement, Biodiversity and Proper Program|
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Refferences Main:
1. Byron, Helen. 2000Biodiversity and Environmental Impact AssessmeniGood Practice Guide for Road Schenidse RSPB,
WWF-UK, EnglishNature and the Wildlife Trusts, Sand
2. Abaza, Hussein, Ron Bisset, Barry Sadier. 20@hvironmental Impact Assessment and Strategic Environmeak
AssessmentTowards an Integrated Approach. UNEP
3. Peraturan Pemerintah Republik Indonesia no 22 tahun 2021 tentang Penyelenggaraan Perlindungan dan Pengelolag
Lingkungan Hidup
4. Peraturan Menteri Lingkungan Hidup Dan Kehutanan Republik Indonesia NomorTahun 2021 tentang Daftar Usaha
dan/atau Kegiatan yang Wajib Memiliki Analisis Mengenai Dampak Lingkungan Hidup, Upaya Pengelolaan Lingkungg
Hidup dan Upaya Pemantauan Lingkungan Hidup atau Surat Pernyataan Kesanggupan Pengelolaan dan Pemantau
Lingkungan Hidup
Supporting
Open Journal
Supporting Dr. Dian Saptarini, M.Sc
lecturer
Requirement -
courses
LFé):rTr]nﬁf Lﬁziﬂg]c?; Learning Materials | Rating
The final ability of Evaluation g MK i [Refference$ Weight
Student Assignment;
Week each stage of [Time Estimation] (%)
learning (Sub-SLO)
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) @) (8)
1-2 | Mahasiswa mampu | mampu Kuliah, diskusi(200 Dampak 10
memahami dan menjelaskan menit Pembangunan
menerangkan tentan¢ menerangkan terhadap Lingkunga
dampak pembangung tentang dampak
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terhadap lingkungan
dan kajian lingkungar
yang
diperlukan/mendasari
nya

pembangunan
terhadap
lingkungan dan
kajian
lingkungan yang
diperlukan/me

dan Kajian yang
mendasarinya

dasarinya
3-5 | Mahasiswa mampu | mampu Kuliah, diskusi(300 Konsep dasar pada 10
memahami dan menjelaskan menit kajian lingkungan
menerangkan tentang tentang ketegori (AMDAL/UKL
I&eéigggnpada Amdal, pada Amdal, UPL)
konsep/tahap/elemen KBLI dan
Amdal dan UKL men pada
UPL penyusunan
Amdal dan
UKL UPL
6 | Mahasiswa mampu | mampu Kuliah, diskusi(100 Konsep dasar pada 10
memahami dan menjelaskan menit kajian lingkungan

menerangkan tentang
konsep/tahap/elemen
pada penyusunan
IPLC dan aspek
Biology/biodiversitas
dalam IPLC

tentang
konsep/tahap/el
men pada
penyusunan
IPLC dan aspek
Biology/biodive
rsitas dalam
IPLC

(IPLC)
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7 | Mahasiswa mampu | mampu Kuliah, diskusi(100 Konsep dasar pada 10
memahami dan menjelaskan menit kajian lingkungan
menerangkan tentang menerangkan (Program PROPER
elemen pada
penyusunan PROPEI tentang elemen

pada
penyusunan
PROPER

8 | Mahasiswa mampu (100 menit) ETS
memahami dan
memperolehLearning
Outcomesg/ang telah
dilalui

9 | Mahasiswa mampu | mampu Kuliah, diskusi(100 The importance of 10
memahami dan menjelaskan menit) biodiversity & why
menerangkan tentang consider biodiversity
arti penting in EIAs
biodiversitas bagi
lingkungan

10 | Mahasiswa mampu | mampu Kuliah, diskusi(100 How is biodiversity 10
memahami dan menjelaskan menit) different to ecology
mengrangkan tentang tentang teknik and nature
blodlversugs dan Klasifikasi citra conservation?
konservasi
lingkungan

11-12 | Mahasiswanampu tingkatan/level Presentasi mahasisw. Scoping biodiversity 10
menentukan dalam dan diskusiZ00 issues : bioregional,
ingkatan/level dalam| nindi i i m/habi
biodversit yang | Dlodversiy ment ooty

. yang sesuai . :
sesuai dalam dalam population, species

pelingkupan dan

levels
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metode serta
pendekatan yang
diambil untuk
mitigasi/pengelolaany
a

pelingkupan dan
metode serta
pendekatan yan|
diambil untuk
mitigasi/pengelo
laanya

13 | Mahasiswanampu mampu Presentasnahasiswa Impact prediction 10
menentukan metode | menentukan dan diskusi 100 and assessment
(sjt_artabplendell((atan yarl metode serta menit)

lambil untu pendekatan yan|
mitigasi/pengelolaan diambil K
perubahan terkait @n ! .untu
biodiversitas mitigasi/pengelo
laan perubahan
terkait
biodiversitas

14 | Mahasiswanampu mampu Kuliah, diskusi(100 Mitigation and 10
memahami dan memahami dan menit) enhancement
minere}n(gkaupr?)éa _ | menerangkan
mitigasi (menghidari S
dampak negatif tbaya ”.““g.a S
terhadap (menghidari
keanekaragaman | dampak negatif
hayati dan terhadap
menciptakan peluan | keanekaragama
utk peningkatan hayati dan
keane_kar_agaman menciptakan
hayatidari suatu

. peluan utk
kegiatan)

peningkatan
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1y &
keanekaragama
hayati dari suatu
kegiatan)
15 | Mahasiswamampu mampu Kuliah, diskusi(100 Aspek Kehati 10
memahami dan memahami dan menit) pada proper
menerangkan tentang menerangkan
aspek
biodiversitas/keanekg :)gn;gngagpel;k
agaman hayati iodiversitas/ke
(Kehati) dalam anekaragaman
industri dan upaya | hayati (Kehati)
pengelolaannya dalam industri
dan upaya
pengelolaannya
16 | EAS (200 menit)
Total Rating Weight 100% |
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMEN BIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOT (credit) SEMEST | Tgl Penyusunan
ER
Coastal and Marine Ecosysten| SB23536 General 2 0 3 November 2022
Restoration
Biodiversity and Environmental
Impact Assesment
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr. Dian Saptarini, M.Sc Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si
Nurhayati, M.Si
Learning PLO-Study program charged to courses
Outcomes Mampu menyusun dan mendokumentasikan ide, pemikiran, dan argumen saintifik serta mengkomunikasikannya

PLO/PLOS5

masyarakasecara bertanggung jawab.
Able to compile and document scientific ideas, thoughts, and arguments and communicate them to the public in &
responsible manner.

PLOPLO7

Mampu mengimplementasikan secara komprehensif kekmegepBiology mulai dari tingkamolekul, seluler,
organisme, ekosistem, dan biosfer.

Able to comprehensively implem@&iblogycal concepts from the molecular, cellular, organismal, ecosystem, and
biosphere levels.

PLOPLOS

Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip danBotsgpkelautanBiology
lingkungan, biosains daBiotechnology

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology,
bioscience and biotechnology.
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Subject Learning Outcomes (SLO)
SLO1 Mengetahudanmemahami, konsekonsepyang mendasaEcology Restoration
SLO?2 Mengetahui dan memahami peran teknologi dalam upaya restorasi di wilayah pesisir
SLO3 mampu mengidentifikasi dan menganalisa upaya restorasi pada beifmgeaaa darekosistendi wilayah pesisir
SLO4 mampu menyusun dan mengembandkanrangka untuk perencanaan dan pelaksanaan restorasi lingkungan diterap
pada berbagai tipe ekosist@mwilayah pesisir sehingga dapat memberikan solusi permasalahan lingkungan
PLO 1 SLO Map PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a a a
SLO2 a a a
SLO3 a a a
SLO4 a a a
Subject Pada mata kuliah ini, mahasiswa akan mempelajari konsep dari restmiagjys, pendekatasoft engineeringpada restorasi, restorasi
Overview untuk area laut yang dilindungi, restorasi pada ekosistem pesisiMangmeliputi ekosistem lamun, ekosistem terumbu karang da

ekosistem mangrove

students willearnthe concepts of ecological restoration, soft engineering approaches to restoration, restoration of protected mg
areas, restoration of major coastal ecosystems, including seagrass ecosystems, coral reef ecosystems and mangrove ecosyst

Study Materials:
Learning
materials

Pengantar dan Konsé&ology RestoratigrKonsep dan perencanaan restoeasiogyuntuk protected area : Restoration and Protect
Area Concepts, Principles and Guidelines of Restoration for Protected Areas, Restoration Processes for Protected Araasa Coa
restoratiori realignment, Perencanaan dan pemantaun restorasi lamahyé&3oration : tujuan dan jenis restorasi karang, metode ¢
pelaksanaan untuk tujuacology(a. coral population enhancement, b. community and habitat enhancement) dan tujuan sosieko
Pemantauan hasil restorasi, Perencanaan dan pemantaun restogasive.

Introduction and concept of Restoration Ecology, Concept and planning of ecological restoration for protected areastioRestdra
Protected Area Concepts, Principles and Guidelines of Restoration for Protected Areas, Restoration Prod&sdestid Areas,
Coastal area restoration realignment, Planning and monitoring of seagrass restoration, Coral restoration : objectives and types
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coral restoration, methods and implementation for ecological purposes (a. coral population enhanicecoentmunity and habitat
enhancement) and socioeconomic objectives, Monitoring of restoration results, Planning and monitoring of mangrove restorati(
Refferences Main: |
5. Goergen, E.A., S. Schopmeyer, A.L. Moulding, A. Moura, P. Kramer, anddhan. 2020. Coral reef restoration monitoring
guide: Methods to evaluate restoration success from local to ecosystem scales. NOAA Technical Memorandum NOS NCCO{
Silver Spring, MD. 145 pp
6. Gamble C., Debney, A., Glover, A., Bertelli, C., GreeneBdytl., Lilley, R., Nuuttila, H., Potouroglou, M., Ragazzola, F.,
Unsworth, R. and Preston, J, (eds) (2021). Seagrass Restoration Handbook. Zoological Society of London, UK., London, |
7. Margaret A. Palmer, Joy B. Zedler, and Donald A. Falk.2@é&ological Theory and Restoration Ecologyd2d. Island press,
Washington
8. Keenleyside, K.A., N. Dudley, S. Cairns, C.M. Hall, and S. Stolton (2012). Ecological Restoration for Protected Areapld3rin
Guidelines and Best, Practices. Gland, SwitzertarlUCN. x + 120pp.
Supporting
Open Journal
Supporting Dr. Dian Saptarini, M.Sc
lecturer
Requirement -
courses
LFé):rTr]nﬁf Lﬁziﬂg]c?; Learning Materials | Rating
The final ability of Evaluation Student gAssi nmer;t' [Refference$ Weight
Week each stage of g ’ (%)

[Time Estimation]

learning (Sub-SLO)
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7 (8)
1 | Mahasiswanampu mampu Kuliah, diskusi(100 Pengantar dan 5
memahami dan memahami dan menit KonsepEcology
menerangkakonsep | menerangkan Restoration
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yang mendasari

konsep yang

Ecology Restoration | mendasari
Ecology
Restoration
2-4 | Mahasiswanampu mampu Kuliah, diskusi(300 Konsep dan 25
memahami dan memahami dan menit perencanaan
menerangkakonsep menerangkan restorasecology
tentangoerencanaan | | o eptentang yntuk protected areg
dan pelaksanaan :
restorasi pada area | perencanaan da 1. Restoration and
dilindungi, khususnyg Pelaksanaan Protected Area
wilayah laut : marine | restaasi pada Concepts
protected area area yg 2. Principles and
(TWAL, Cagar alam | dilindungi, Guidelines of
laut, suaka_ alam laut, khususnya Restoration for
taman nasional laut wilavah laut Protected Areas
dil) y 3. Restoration
Processes for
Protected Areas
5 | Mahasiswanampu mampu Kuliah, diskusi(100 Restorasi wilayah 10
memahami dan memahami dan menit pesisir- realignment

menerangkan tentang
konsep/tahap/elemen
restorasi wilayah
pesisir dengan
pendekatan soft
engineering

menerangkan
tentang
konsep/tahap/el
men restorasi
wilayah pesisir
dengan
pendekatan soft
engineering
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6-7 | Mahasiswanampu mampu Presentasigvaluasi Seagrass restoration 15
mengidentifikasi dan | mengidentifikasi 1), diskusikelas(200 1. Perencanaan
menganalisis dan menit) restorasi
permasalahan untuk | menganalisis 2. Pemantauan
perencanaan dan permasalahan restorasi
pelaksanaan restorag untuk
lamun perencanaan da

pelaksanaan
restorasi lamun
8 | Mahasiswa mampu (2100 menit) Evaluasi 2
memahami dan
memperolehLearning
Outcomeg/ang telah
dilalui

9-13 | Mahasiswanampu mampu Kuliah, tutorial, Restorasi terumbu 30
memahamtan memahamtan diskusikelas(500 karang :
menerangkan tentan¢g menerangkan menit) 1. tujuan dan jenis
ragam restorasi tentangragam restorasi karang
terumbu karang restorasi 2. metode dan

berdasar tujuan
restorasi, menyusun
perencanaan,
pelaksanaan dan
pemantauan restoras
terumbu karang

terumbu karang
berdasar tujuan
restorasi,
menysun
perencanaan,
pelaksanaan da
pemantauan
restorasi
terumbu karang

pelaksanaan :

- tujuanecology: a.
peningkatan populag
terumbu karang, b.
peningkatan populag
dan habitat

- tujuan
sosioekonomi
3. parameter

pemantauan restora
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14-15| Mahasiswamampu mampu Presentasigvaluasi Restorasi mangrove 15
mengidentifikasi dan | mengidentifikasi 3), diskusikelas(200 1. Perencanaan
menganalisis dan menit) restorasi
permasalahan untuk | menganalisis 2. Pemantauan
perencanaan dan permasalahan restorasi
pelaksanaan restorag untuk
mangrove perencanaan da

pelaksanaan
restorasi
mangrove
16 | EAS (2100 menit) Evaluasi 4
Total Rating Weight 100% |
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Dokumen
DEPARTEMEN BIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOT (credit) SEMEST | Tgl Penyusunan
ER
Penginderaan Jauh dan SB235307 General 2 0 3 November 2022
Pemetaan di Wilayah Pesisir
Remote Sensing and Coastal
Mapping
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr. Dian Saptarini, M.Sc Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, M.Si
Nurhayati, M.Si

Learning PLO-Study program charged to courses
Outcomes Mampu menentukan, mengaplikasikan dan mengevaluasi metode ilmiah untuk menganalisis secara tepat fenom

dengan mengimplementasikan teknoBigilogyyang mutakhir.

PLOPLOG Able to determine, apply and evaluate scientific methods to accurately analyze natural phenomena by implement
latestBiologycal technology.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip danBohsgpkelautanBiology
PLOPLOS lingkungan, biosains daBiotechnology

bioscience and biotechnology.

Able to understand, implement, and apply the principles and concepts of marine biology, environmental biology,

Subject Learning Outcomes (SLO)

SLO1

wilayah pesisir dan laut

Mahasiswa mampmemahami dan menerangkan konsep dan penggunaan/pemanfaatan inderaja untuk pengelola,




W
sy @
SLO?2 Mahasiswa mampu memahami dan menerangkan konsep tentang image pre processing, meliputi : akuisisi data,
geometric damadiometric serta kolom air
SLO3 Mahasiswa mampu memahami dan menerangkan metode/teknik utk klasifikasi habitat (di wilayah pesisir dan lau
SLO4 Mahasiswa mampu memahami dan menerangkan penggunaan data inderaja untuk pemantauan lingkungan di w
pesisir
PLO T SLO Map PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLOG6 | PLO7 | PLO 8
SLO1 a
SLO?2 a
SLO3 a
SLO4 a
Subject Pada mata kuliah ini akan dipelajkonsepkonsep dasar penginderaan jauh (data akuisisige preprocessingmage coreection
Overview geometric dan radiometric correction, GR&nfield survey, penggunaan/aplikasinya di wilayah pesisir dan (akbsistem/habitat da

perairan) dengan metode klasifikasi, pemetaan habitat, metode change detection

This subject learnthe basic concepts of remote sensing (data acquisition, image preprocessing and field survey) and their
use/application in coastal @marine areas (ecosystems/habitats and watesis)g image classification, habitat mapping, and chang
detection for coasral zone environment

Study Materials: 1. Pengantar penginderaan jaudgilingkungan pesisjrsensor satelit dgpesawatang berguna dalam aplikasi pesisir, survei
Learning lapangan?2. Akuisisi koreksi dan kalibrasi data penginderaan jauh : akuisisi citra penginderaan jauh, koreksi geometris, |
materials radiometrik, teknik koreksi kolom aiB. Klasifikasi dan pemetaan habitat : metodologi pendefinisian habitat, klasiRiztsre

dan pemetaan habitat, pemetaan terumbu karang dan makroalga, pemetaan mangrove, pemetaan paddpgnamtauan
kualitas air pesisjrs. Teknik Change detection utk pengedolali wilayah pesisir

1. Remote sensing for coastal managers: an introduction: Introduction to remote sensing of coastal environment, remote 9
objectives of coastal managers, satellite and airborne sensors usefull in coastal applications, fiel®suiveacqusition,
correction and calibration of remotely sensed data : acqusition of remotely sensed imagery, geometric correction, radion
correction, water column correction techniques, 3. Habitat classification and mapping : metodologies fog defioitats, iamge
classsification and habitat mapping, mapping coral reefs and macroalgae, mapping mangroves, mapping seagrass bed
Monitoring coastal water qualitys. Change detection techniques for coastal zone environment

Refferences Main: \
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Coastal Management. Unesco Publishing

Accuracies. CRC Press Taylor & Francis Group

CRC Press Taylor & Francis Group

3. Green, Edmund P. Peter J. Mumby, Alasdair J. Edwards and Christopher D. Clark. 2000. Remote Sensing Handbook for T
4. Thenkabail, Prasad S. 2016.dfote Sensing Handbook, Volume | Remotely Sensed Data CharacteioratClassification, And
5. Thenkabail, Prasad S. 2016.dRote Sensing HandboolRemote Sensing of Water Resources, Disasters, and Urban Studie

Supporting

OpenJournal

Supporting
lecturer

Dr. Dian Saptarini, M.Sc

Requirement -
courses

Form of Learning;

Learning Methods: Learning Materials | Rating
The final ability of Evaluation . - [Refference$ Weight
Student Assignment;
Week each stage of [Time Estimation] (%)
learning (Sub-SLO)
Indicator Criteria and Technique
(1) (2) (3) (4) Offline (5) Online (6) (7 (8)
1 | Mahasiswanampu Dapat Kuliah, diskusi(100 Introduction to 5
memahami dan menjelaskan menit remote sensing of
menerangkan tentan¢ konsep coastal environment
konsep penginderaan penginderaan & remote sensing
jauh jauh objectives of coastal
managers
2 | Mahasiswanampu Dapat Kuliah, diskusi(100 satellite and airborng 5

memahami dan
menerangkan tentang
jenis2 wahana yang

menjelaskan
jenis2 wahana
yang digunakan

menit

sensors usefull in
coastal applications
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digunakan pada
inderaja di wilayah

pada inderaja di
wilayah pesisir

pesisir dan laut dan laut
Mahasiswanampu mampu Kuliah, diskusi(100 field survey 5
memahami dan menjelaskan menit
menerangkan tentang menerangkan
keterkgltan data tentang
inderaja dengan keterkaitan d
kondisi eksisting di | Keterkaitan data
lapangan inderaja dengan

field survey
Mahasiswanampu mampu Kuliah, diskusi(100 acqusition of 5
memahami dan menjelaskan menit remotely sensed
menerangkan tentang tentangkonsep imagery
konsgmengambllan pengambilan
data inderaja . .

data inderaja
Mahasiswanampu mampu Kuliah, diskusi(100 geometric correction 10
memahami dan menjelaskan menit
menerangkan tentang konsep koreksi
konsep I_<orekS| geometrik dalan
geometrik dalam lah ]
pengolahan citra pengolahan citrg
Mahasiswanampu mampu Kuliah, diskusi(100 radiometric 5
memahami dan menit correction

menerangkan tentang
koreksi radiometrik
dalam pengolahan

citra

menjelaskan
konsep koreksi
radiometrik
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dalam
pengolahan citrg

7 | Mahasiswanampu mampu Kuliah, diskusi(100 water column 10
memahami dan menjelaskan menit) correction
menerangkan tentang konsep koreksi techniques
koreksi kolom air kolom airdalam
dalam pengolahan :
citra pengolahan citrg

8 | ETS (200 menit)

9 | Mahasiswanampu mampu Kuliah, diskusi(100 Habitat classification 10
memahami dan menjelaskan menit) and mapping
menerangkan tentang konsep (metodologies for
konsep pemetaan pemetaan defining habitats)
habitat habitat

10,11 Mahasiswanampu mampu Kuliah, diskusi(100 Habitat classification 10
memahami dan menjelaskan menit) and mappindgimage
menerangkan tentang tentangteknik classsification and
teknik klasifikasi citra Klasifikasi citra habitat mapping)

12,13 | Mahasiswanampu memiliki Presentasi mahasisw Habitat classification 20
memahami dan kemampuan dan diskusiZ00 and mapping
menerangkan tentang literasi menit) (mapping the major
penggunaan inderaja . inshore marine
untuk identifikasidan menganalisa da habitats : coral reefs
pemetaan ekosistem mener.angkan and macroalgae
pesisirdengan ulang jurnal mangroves, seagras

memahami jurnal.

tentang aplikasi

beds)
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inderaja untuk
identifikasi dan
pemetaan
ekosistem
pesisir
14 | Mahasiswamampu memiliki Presentasi mahasisw. Monitoring coastal 5
memahami dan kemampuan dan diskusiZ00 water quality
menerangkar) tentang literasi menit)
penggunaan inderaja menganalisa da
untuk pemantauan
kualitas perairan menerangkan
pesisirdengan ulang jurnal
memahami jurnal tentang aplikasi
inderaja untuk
pemantauan
kualitas perairan
pesisir
15 | Mahasiswanampu memiliki Kuliah, diskusi(100 Change detection 10
memahami dan kemampuan menit) techniques for
menerangkan_tentar}g literasi coa;tal zone
pemanfaatan inderajg menganalisa da environment
dalam pemantauan d
wilayah pesisir dan menerangkan
laut menggunakan | ulang jurnal
teknik change tentang
detection pemanfaatan

inderaja dalam
pemantauan di

wilayah pesisir
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dan laut
menggunakan
teknik change
detection

16

EAS

(200 menit)

Total Rating Weight

100% |
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INSTITUT TEKNOLOGI SEPULUH NOPEMBER (ITS) Code
FACULTY OF SCIENCE AND DATA ANALYTICS Bl ET
DEPARTEMENBIOLOGY
SEMESTER LEARNING PLAN
COURSE CODE Course Cluster BOBOTdredit) SEMESTE| Tgl Penyusunan
Mariculture SB235208 2 | Genap | 20-11-2022
AUTHORIZATION SLP Developer Lectures RMK Coordinator Head of Study Program
Signature Signature Signature
Dr. Dewi Hidayati, M.Si Dr. Awik Puji Dyah Dr. Awik Puji Dyah Nurhayati, S.Si.,M.S
Nurhayati, S.Si.,M.Si
Learning PLGStudy program charged to courses
Outcomes PLO7/PLO Mampu mengimplementasikan secara komprehensif konseponsep Biology mulai dari tingkat molekul, seluler, organisme,
ekosistem, dan biosfer.
Mampu memahami, mengimplementasikan, dan mengaplikasikan prinsip dan konsBpology kelautan, Biology lingkungan,
PLO8/PLO | biosains danBiotechnology.
SubjectLearning Outcomes (SLO)
SLOL Memahami prinsigorinsipbudidayaorganisme laut
SL MemahammBiology organisme budidaya dari aspek sistematika; anatitsinlogi danecology
SLAB Memahami teknologi budidaya dan perkembangannya
SLOY Mampu menginteprtasikan studi kasiariculture untuk pembangunan yang berwawasan lingkungan dan berkelanijy
di bidang kelautan dan ketahanan pangan.
PLO¢ SLO Map
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO 8
SLO1 a
SLO?2 3
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SLO3 a
SLO4 a

Subject Overview Maricultureadalah budidaya organisme laut untuk makanan dan produk lainnya sepeybatatuplememakanan, perhiasan (misalny

budidaya mutiara), nutraceuticals, dan kosmetik, baik di lingkungan laut alami &ardba jaring.
Study Materials: | Mariculture mencakup aspeéispek penting dari budidaya ikan, kerang, dan aldmgkunganlaut (inshore dan offshoreMateri yang
Learning dibahas meliputPrinsip-prinsip budidayaaut meliputi pemilihan lokasi budiday&ualitas air, dampak lingkungan budidaya, reprodu
materials siklus hidup dan pertumbuhan, genetika dan perbaikan stok,i mangroduksi pakan, penyakit, teknologi pasca panen, ekonon

pemasaran, dan perkembangan masa ddg&nik budidayalga Teknik budidaya ikan lautkerapu; tunaparramundi Teknik budidayg

crustaceaudaryg, rajungan, lobster; Teknik budidayahaska; Teknik budidayteripang. Teknik budidaya spesib&s.Studi kasus kajiar

ilmiah berbasis jurnal dan laporan ilmiah tentang perkembangan dan teknologi marikurtur di bebarapa negara pada berbagai g
Refferences Main: |

1. Indonesian Ministry of Marine and Affairs and Fisheries 2017. Indonesia Marine And Fisheries Book.
2. Thirunavukkarasu A.R. Perumal Pachiappan (Editors). 2015. Advances in Marine and Brackishwater Aquaculture. Sy

Supporting

https://vikaspedia.in/agriculture/fisheries/marirgheries/culturdisheries/cultureof-fin-fishes/marindin-fish-culture

Open Journal

https://bmcbiol.biomedcentral.com/articles/10.1186/s1202600772w

https://folk.ntnu.no/qulj/myPaper/2016 |i_a_ bio.pdf
Supporting Dr.Dewi Hidayatj S.Si.,M.Si
lecturer
Requirement Physiology and DevelopmeRewan
courses

_ y Ifeoarrrzir?; I‘JZ{Q(;Z%’_ Learning Materials | Rating
The final ability of Evaluation Student Assi nmen’t' [Refference$ Weight
Week each stage of ) sign! ’ (%)
learning (SubSLQ [Time Estimation]
Indicator Criteria and Technique



https://bmcbiol.biomedcentral.com/articles/10.1186/s12915-020-00772-w
https://folk.ntnu.no/gulj/myPaper/2016_li_a_bio.pdf
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(1) (2) (3) (4) Offline (5) Online (6) (7) (8)
1 | Prinsip Budidaya laut Mampu Kuliah (120 menit) 1; 2; Jurnal 75
Pemilihan lokasi memahami
budidaya, kualitas | Prinsip Budidaya
air, dampak organisme laut
lingkungan budidaya,| terkait pemilihan
lokasi dan
kualitas perairan
2. | Prinsip Budidaya laut| Mampu Kuliahy Presentasi; 1; 2; Jurnal 7,5
memahami Diskusi (120 menit)
Prinsip Budidaya
organisme laut
terkait aspek
Biology
Reproduksidan
perkembangan
3. | Prinsip Budidaya laut| Mampu Kuliah; Presentasi; 1; 2; Jurnal 7,5
Genetika dan memahami Diskusi (120 menit)
perbaikan stok, | prinsip Budidaya
nutrisi dan produk5| organisme laut
pakan, penyakit _ _
terkait genetika
dan rekayasanye
untuk perbaikan
stok
4. | Prinsip Budidaya lautt Mampu Kuliah; Presentasi; 1; 2; Jurnal 7,5
nutrisi dan produksi | memahami Diskusi (120 menit)

paka
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Prinsip Budidaya
organisme laut
terkait aspek
nutrsi dan
produksi pakan

Prinsip Budidaya laut| Mampu Kuliah; Presentasi; 1; 2; Jurnal 7,5
Pengendalian memahami Diskusi (120 menit)
penyakit Prinsip Budidaya

organisme laut

terkait

Pengendalian

penyakit
Teknologi pasca Mampu Kuliah; Presentasi; 1; 2; Jurnal 7,5
panen, ekonomi dan | memahami Diskusi (120 menit)
pemasaran Prinsip Budidaya

organisme laut

terkait Teknologi

pasca panen,

ekonomi dan

pemasaran,
Teknik budidaya Mahasiswa Kuliah; Presentasi; 1; 2; Jurnal 7,5
crustacea: udang, | mampu Diskusi (120 menit)
rajungan, lobster; memahami

Teknik budidaya

crustacea dan
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menganalisis
potensi dan isu
isu permasalaha
yang sedang
berkembang.

Teknik budidaya
moluska

Mahasiswa
mampu
memahami
Teknik budidaya
moluskadan
menganalisis
potensi dan isu
isu permasalaha
yang sedang
berkembang.

Kuliah; Presentasi;
Diskusi (120 menit)

7,5

ETS

Mahasiswa
mampu
memahami
Prisnsip
budidaya serta
menganalisis dat
mengevalusi dan
menjawab isu
isu potensi dan
permasalahan
budidaya

Ujian Tertulis/ studi
kasus/ Presentasi (12
menit)

1; 2; Jurnal
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10.

Teknik Budidaya
Teripang

Mahasiswa
mampu
memahami
Teknik budidaya
teripangdan
menganalisis
potensi dan isu
isu permasalaha
yang sedang
berkembang.

Kuliah; Presentasi;
Diskusi (120 menit)

1; 2; Jurnal

11.

Teknik budidaya algal

Mahasiswa
mampu
memahami
Teknik budidaya
algadan
menganalisis
potensi dan isu
isu permasalaha
yang sedang
berkembang.

Kuliah; Presentasi;
Diskusi (120 menit)

1; 2; Jurnal

12.

Teknik budidaya ikan
laut: kerapu; tuna;
barramundi.
Budiidaya spesies
hias

Mahasiswa
mampu
memahami
Teknik budidaya
ikan lautdan
menganalisis
potensi dan isu

Kuliah; Presentasi;
Diskusi (120 menit)

1; 2; Jurnal

7,5
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isu permasalaha
yang sedang
berkembang.

13. | Perkembangan Mahasiswa Kuliah; Presentasi; 1; 2; Jurnal 7,5
Mariculturedimasa | mampu Diskusi (120 menit)
depan: Teknologi memahami
Sistem otqmatlsa3| perkembangan
dalamMariculture .

teknologi
budidayadan
menganalisis
potensi dan isu
ISu
permasalahan
yang sedang
berkembang.

14. | Perkembangan Mahasiswa Kuliah; Presentasi; 1; 2; Jurnal 7,5
Mariculturedi masa | mampu Diskusi (120 menit)
depan Teknologi memahami
Budld_ayaor_ganlsme perkembangan
laut di peraitran .

Offshore teknologi
budidaya dan

menganalisis
potensi dan isu
isu permasalaha
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yang sedang
berkembang.

15.

Perkembangan
Mariculturedi masa
depanpenggunaan
robot untuk
Mariculture

Mahasiswa
mampu
memahami
perkembangan
teknologi
budidaya dan
menganalisis
potensi dan isu
isu permasalaha
yang sedang
berkembang.

Kuliah; Presentasi;
Diskusi (120 menit)

1; 2; Jurnal

7,5

16

EAS

Mahasiswa
mampu
memahai teknik
teknik budidaya
organisme laut
serta
menganalisis dal
mengevalusi dan
menjawab isu
isu potensi dan
permasalahan
budidaya

Ujian

Tertulis/

Ujian Tertulis/ studi
kasus/ Presentasi (12
menit) (120menit)

1; 2; Jurnal
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Presentasi ((120
menit)

Total Rating Weight

100%
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Pembelajaran
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11 Pengelolaan Pembelajaran
No Aktifitas Pejabat
1 Penanggung jawab dalam penyusunan kurikul{ Ketua / Kadep
5 PIC Perangkat pembelajaré®L{, RAE dan RT) | Sekretaris Departemen
MK padaKurikulum 1 (Bidang Akademik)
PIC monitoring dan evaluasi pelaksanaan
kurikulum (mengacu pada
perangkat pembelajaran)
3 Pemeriksaan kesesuaian soal RMK
dengarSLOdan /PLO
Pemeriksaan lama waktu asesmen
dengan bobatreditMK
PIC monev pelaksanaan MBKM
1. Pemeriksaan lama waktu kegiatan MBKM
2. P_emerlksaan kesesuaian kemampuan yan| Koordinator MBKM:
diperoleh dengaRLO : :
4 3. Pemeriksaan kesesuaian bentuk dan teknil Tim Review MBKM
DepartemerBiology
dalam asesmen dengBhO TS
4. Pemeriksaan panduan untuk mahasiswa,
dosen pembimbing dapangan, dan dosen
pembimbing Prodi
5 PIC monitoring dan evaluasi ketercapaiirO, Sekretaris Departeme
serta pelaporan ketercapaRhO 1 (Bidang Akademik)







