
SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Fundamentals of Biochemistry

Course Code BSBT101[T]

Course Outcomes
& Bloom's Level

CO1- To remember the structure of various biomolecules like carbohydrates, fats,
amino acids, etc(BL1-Remember)
CO2- To comprehend the biological material; and its relation to living matter and
elaborate the structure and functions of different biomolecules(BL2-Understand)
CO3- To understand the importance of biophysical chemistry and its applications.(BL3-
Apply)
CO4- To provide experimental basis, and to enable students to analyze the various
biomolecules in food samples.(BL4-Analyze)
CO5- To evaluate the applications of biomolecules in various fields such as research
and industries(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - - - 2 2 - - - 2 - - 1 - 1
CO2 2 3 2 2 2 2 - - - 2 - - 1 - 3
CO3 3 1 1 - 1 - - - - - - - 3 2 3
CO4 3 2 - 2 1 - - - - - - - 2 3 3
CO5 3 1 - 2 1 - - - - - - - 2 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course General Microbiology

Course Code BSBT102[T]

Course Outcomes
& Bloom's Level

CO1- To identify the basic concepts and view of professional and scientific
communication approaches for microbiology settings (BL1-Remember)
CO2- To understand the gene transfer mechanisms and a detailed insight into
mutations and their analysis (BL2-Understand)
CO3- To describe comprehensive understanding of sterilization processes and media
preparation pipelines (BL3-Apply)
CO4- To provide experimental basis, and to enable students to analyse the basic
concepts of microbial evolution, phylogeny, nutritional aspects, and elements of
microbial genetics(BL4-Analyze)
CO5- To apply Appraise the current regulatory, quality control, and legal
frameworksthat impact biotechnology and ethical behaviours that foster positive and
productive interactions in diverse microbiology and biotechnology settings.(BL5-
Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 3 1 3 - - - - - - 1 2 3
CO2 2 3 3 2 1 3 1 - - - - - 2 3 3
CO3 3 3 1 1 3 3 - - - - - - 3 3 3
CO4 1 3 1 3 1 3 - - - - - - 1 3 3
CO5 2 1 3 3 3 2 2 - - - - - 2 1 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Cell Structure and Dynamics

Course Code BSBT103[T]

Course Outcomes
& Bloom's Level

CO1- Students should develop the concept of the structures and purposes of basic
components of prokaryotic and eukaryotic cells, especially macromolecules,
membranes, and organelles (BL1-Remember)
CO2- Students will understand how these cellular components are used to generate
and utilize energy in cells(BL2-Understand)
CO3- Students will recognize the cellular components underlying mitotic cell
division(BL3-Apply)
CO4- Students will apply their knowledge of cell biology to selected examples of
changes or losses in cell function(BL4-Analyze)
CO5- Students will create a model by using cell biology basics(BL6-Create)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 3 3 3 2 3 - - - - - - - 3 2
CO2 1 2 3 1 2 1 1 - - - - - 3 2 2
CO3 1 1 1 1 - 1 - - - - - - 3 2 1
CO4 3 1 1 3 - - 1 - - - - - 2 1 1
CO5 1 1 2 3 1 2 - - - - - - 2 1 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course NCC

Course Code BSBT104[T]

Course Outcomes
& Bloom's Level

CO1- To Remember about the history of NCC, its organization, and incentives of NCC
for their career prospects and the concept of national integration and its importance.
(BL1-Remember)
CO2- To Understand the concept of critical & creative thinking and the concept of self-
awareness and emotional intelligence.(BL2-Understand)
CO3- To Acquire knowledge of duties and conduct of NCC cadets.(BL3-Apply)
CO4- To analyze the concept of team and its functioning.(BL4-Analyze)
CO5- To Evaluate the process of decision making & problem solving.(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✖
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals)

SDG1(No poverty)
SDG6(Clean water and sanitation)
SDG13(Climate action)
SDG14(Life below water)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 - - - - - - - - - - - - - -
CO2 - - - - - - - - - - - - - - -
CO3 - - - - - - - - - - - - - - -
CO4 - - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Bioinstrumentation

Course Code SEC I [T]

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the Bio-Instrumentation; and how
does it interacts with living and non-living molecules. and how it predicts their structure
and function.(BL2-Understand)
CO2- The subject Fundamental of Bio-Instrumentation is designed to under graduate
students of biotechnology for understanding of basic concepts of each and every part
of Bio-Instrumentation and their types. (BL2-Understand)
CO3- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding.(BL4-Analyze)
CO4- The course aims to provide basis of analyzing the applications of Bio-
Instrumentation in various fields such as research and industries.(BL4-Analyze)
CO5- To apply the understanding of Bio-Instrumentation in evaluation in various
Biological Samples and to evaluate the applications of Bio-Instrumentation in various
fields such as research and industries (BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 2 2 3 1 2 3 1 1 3 1 2 2
CO2 1 2 1 2 2 3 2 1 2 1 2 2 3 2 1
CO3 1 3 2 1 3 3 2 1 2 2 1 3 2 1 2
CO4 2 3 3 3 1 2 2 3 1 2 2 2 3 3 2
CO5 1 2 2 1 3 2 1 3 1 3 2 1 2 1 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Environmental Science

Course Code VACI[T]

Course Outcomes
& Bloom's Level

CO1- To remember the concept of different types of resources available and their
limitations.(BL1-Remember)
CO2- To Understand the concepts of ecosystems, biodiversity and conservation(BL2-
Understand)
CO3- To develop positive attitude towards practical response to different stages of
disaster management by adopting advance technology and sustainable development.
(BL3-Apply)
CO4- Acquire expertise and skills needed for the Environmental Management Systems
and techniques of monitoring, Environment audit, Environmental Impact Analysis,
environment instrumentation and control systems and for the projects development,
implementation, and maintenance.(BL4-Analyze)
CO5- Students acquire skills for to communicate, prepare, plan and implement the
environmental management plan in any projects. (BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG1(No poverty)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG5(Gender equality)
SDG6(Clean water and sanitation)
SDG7(Affordable and clean energy)
SDG8(Decent work and economic growth)
SDG10(Reduced inequalities)
SDG11(Sustainable cities and economies)
SDG12(Responsible consuption and
production)
SDG13(Climate action)
SDG14(Life below water)
SDG15(Life on land)
SDG17(Partnerships for the goals)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 2 3 3 1 3 3 3 1 2 3 1 3 2 3
CO2 1 1 2 3 1 3 3 3 2 1 3 2 1 1 2
CO3 3 3 2 1 3 3 3 2 1 1 3 2 2 3 2
CO4 3 3 3 3 2 2 3 3 1 1 3 2 3 3 2
CO5 3 3 2 2 1 3 3 3 1 1 3 2 3 3 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course English

Course Code AECI[T]

Course Outcomes
& Bloom's Level

CO1- Determine interpersonal skills and be an effective goal-oriented team player.
(BL1-Remember)
CO2- Elaborate creativity and lateral thinking.(BL2-Understand)
CO3- to evaluate themselves by giving oral presentations and will receive feedback on
their performances.(BL3-Apply)
CO4- Paraphrase text(s) and use appropriate referencing styles(BL4-Analyze)
CO5- Design and present/publish technical documents(BL5-Evaluate)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)
SDG5(Gender equality)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 - - - 2 2 - - - 2 - - 1 - 1
CO2 2 2 1 2 2 2 - - - 2 - - 1 - 3
CO3 2 1 1 - 1 - - - - 2 - - 3 2 3
CO4 3 2 - 2 1 - - - - 2 - - 2 3 3
CO5 3 2 - 2 1 - - - - 2 - - 2 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Animal Diversity

Course Code GEI[T]

Course Outcomes
& Bloom's Level

CO1- To describe general taxonomic rules on animal classification(BL1-Remember)
CO2- To understand the taxonomy of invertebrates and vertebrates animals, their
affinities and their association with evolution and phylogeny.(BL1-Remember)
CO3- To understand the importance of kingdom Animalia and its applications(BL3-
Apply)
CO4- To provide experimental basis, and to enable students to basic concept of
classification and animal identification(BL4-Analyze)
CO5- To evaluate the applications of taxonomy in various fields such as research and
development.(BL5-Evaluate)
CO6- To apply the understanding of animal diversity in identification of animals and
their phylogeny in organic evolution(BL6-Create)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 1 2 2 - - - - - - - 1 2 3
CO2 2 3 1 2 2 - - - - - - - 2 2 3
CO3 1 2 2 1 1 - - - - - - - 2 1 3
CO4 1 2 2 3 1 - - - - - - - 1 1 2
CO5 1 2 3 1 3 - - - - - - - 1 1 2
CO6 1 2 - - 2 - - - - - - - - 2 -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Molecular Biology

Course Code BSBT 201(T)

Course Outcomes
& Bloom's Level

CO1- To understand the basic terms in contrast to genes, genome and their
interactions(BL2-Understand)
CO2- To identify and isolate the genomic DNA from the different samples.(BL3-Apply)
CO3- To compare and analyze the different DNA present among the various
samples(BL4-Analyze)
CO4- To evaluate the different fragments of DNA using restriction enzymes and
molecular techniques(BL5-Evaluate)
CO5- To apply the understanding of biomolecules in various fields in research and
development (BL1-Remember)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - - - 2 2 - - - 2 - - 1 1 1
CO2 3 3 2 2 2 2 - - - 2 - - 1 1 3
CO3 3 1 1 - 1 - - - - - - - 3 2 3
CO4 3 2 - 2 1 - - - - - - - 2 3 2
CO5 3 1 - 1 1 - - - - - - - 2 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Analytical Chemistry

Course Code BSBT 203 (T)

Course Outcomes
& Bloom's Level

CO1- To remember basic concept and principle of analytical techniques(BL1-
Remember)
CO2- To understand the difference between the analytical techniques(BL2-
Understand)
CO3- To use/apply the basic statistical treatment of the analytical data for getting a
correct result and analytical methods(BL3-Apply)
CO4- To Analyse Qualitative and Quantitative aspects(BL4-Analyze)
CO5- To Evaluate the data obtained from the analysis(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 1 1 - - - - - - - - - 3 3 2
CO2 3 3 1 - - - - - - - - - 3 2 1
CO3 3 1 - 2 - - - - - - - - 1 1 2
CO4 2 3 - - - - - - - - - - 1 1 2
CO5 2 2 - - - - - - - - - - 2 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Immunology

Course Code BSBT202(T)

Course Outcomes
& Bloom's Level

CO1- To remember the structure of various Immunological Barriers of the body(BL1-
Remember)
CO2- To understand the Different cells & proteins involved in Immune system(BL2-
Understand)
CO3- To understand the connection of immune system failure & disorders.(BL2-
Understand)
CO4- To apply the use of Proteins & receptors in antibody formation(BL3-Apply)
CO5- To evaluate the applications of Antigens & Antibodies in Diagnostic & Medical
Research(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - 2 2 - 1 - - - - - 1 2 2
CO2 1 2 2 3 1 3 1 - - - - - 1 2 2
CO3 1 2 1 2 1 2 2 - - - - - 1 2 2
CO4 1 2 1 2 1 2 2 - - - - - 3 3 3
CO5 1 2 2 1 2 - 2 - - - - - 3 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course NCC*

Course Code BSBT 204 (T)

Course Outcomes
& Bloom's Level

CO1- Define thinking, reasoning, critical thinking and creative thinking.(BL1-
Remember)
CO2- To think critically about different life related issues.(BL2-Understand)
CO3- Think divergently and will try to break functional fixedness.(BL3-Apply)
CO4- Creatively in their real-life problems.(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG5(Gender equality)
SDG8(Decent work and economic growth)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 - - - - - - - - - - - - - - -
CO2 - - - - - - - - - - - - - - -
CO3 - - - - - - - - - - - - - - -
CO4 - - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Basics of Forensic Science

Course Code SEC II (T)

Course Outcomes
& Bloom's Level

CO1- To remember the structure of various branches, tools and techniques and causes
of crime in forensic science.(BL1-Remember)
CO2- To comprehend the human genetics, mutation and DNA typing techniques.(BL2-
Understand)
CO3- To understand the importance of various chromatographic methods and their role
in forensic science.(BL2-Understand)
CO4- To provide experimental basis, of detection and identification of blood and other
seminal fluids.(BL4-Analyze)
CO5- To apply the understanding of various identification methods in evaluation in
various samples in forensic science.(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✖
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - - - 2 2 - - - 2 - - 1 - 1
CO2 2 3 2 2 2 2 - - - 2 - - 1 - 3
CO3 3 1 1 - - - - - - - - - 3 2 3
CO4 3 2 1 1 - - - - - 2 - - 2 3 2
CO5 2 2 1 1 - - - - - 2 - - 2 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course India in 21st Century

Course Code VAC II (T)

Course Outcomes
& Bloom's Level

CO1- It will help students to remember their personality and thinking horizon for being a
good and concerned Indian citizen(BL1-Remember)
CO2- The students will have an understanding of making of India as a nation .(BL2-
Understand)
CO3- The students will have an analyse salient features of modern India .(BL3-Apply)
CO4- At the end of this course, students would analyze intellectually well equipped to
have a sense of modern Indian history and culture .(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals)

SDG1(No poverty)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG5(Gender equality)
SDG10(Reduced inequalities)
SDG12(Responsible consuption and
production)
SDG13(Climate action)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 - - - - - 2 1 - - 1 - - - - 1
CO2 - - - - - 1 1 - 1 - - 1 - - 1
CO3 - - - - - 1 3 - - - - - - - -
CO4 - - - - - 2 - - - 1 - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course HINDI I

Course Code AEC II (T)

Course Outcomes
& Bloom's Level

CO1- संपक�  भाषा के �प म� िहंदी को समझना। सां�ृितक, एवं राि�� य एकता बनाये रखना भाषा के
मा�म से सं�व है। पा��म म� �ाकरण ,एवं लेखन पर�रा का बोध करना (BL1-Remember)
CO2- �ान को अथ�पूण�ता देने म� भाषा एक सश� आधार है।(BL2-Understand)
CO3- छा� , भाषा को सुन कर अथ� �हण कर सक�  ,शु� -�� िलख सक�  एवं व�ा के मनोभावो ंको
समझकर भावानुभूित कर सक� । (BL3-Apply)
CO4- िहंदी भाषा एवं नैितक मू�ो ंको समझना।(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 3 1 2 2 - - - - - - - - 2 -
CO2 2 3 1 2 2 - - - - - - - - 2 -
CO3 2 2 1 1 1 - - - - - - - - 2 -
CO4 1 2 - - - - - - - - - - - 1 -
CO5 - 1 - - - - - - - - - - - 1 -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course General and comparitive anomtomy of vertebrates

Course Code BSBT GEII (T)

Course Outcomes
& Bloom's Level

CO1- To describe basic concepts of anatomy and anatomical structure of the organs of
animals.(BL1-Remember)
CO2- To understand the Anatomy, histology, and comparative anatomy in different
vertebrates(BL2-Understand)
CO3- To understand the importance of Anatomy and its applications(BL3-Apply)
CO4- To provide experimental basis, and to enable students to acquire a specialized
knowledge and understanding in advanced the field of Anatomy and histology(BL4-
Analyze)
CO5- To evaluate the applications of genetics in various fields such as research and
development, medical science genetic engineering etc(BL5-Evaluate)
CO6- To apply the understanding of analysing the applications of Anatomy and
histology in various fields such as research and industries(BL6-Create)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG5(Gender equality)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 1 2 2 - - - - - - - 1 2 3
CO2 2 3 1 2 2 - - - - - - - 2 2 3
CO3 2 2 2 1 1 - - - - - - - 2 1 3
CO4 1 2 2 1 1 - - - - - - - 1 1 2
CO5 1 2 1 1 2 - - - - - - - 1 1 2
CO6 1 2 2 - - - - - - - - - - - 2



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Plant Ecology

Course Code BSBT GE II (T)

Course Outcomes
& Bloom's Level

CO1- Understand plant communities and ecological adaptations in plants (BL1-
Remember)
CO2- Learn about biodiversity and its conservation (BL2-Understand)
CO3- Study botanical regions of India and different vegetation types.(BL3-Apply)
CO4- Understand bioremediation, global warming and climate change(BL4-Analyze)
CO5- The interactions among plants and between plants and other organisms.(BL3-
Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)
SDG5(Gender equality)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 2 2 2 2 1 - - - - - - 2 2 3
CO2 2 1 2 1 2 3 - - - - - - 2 1 1
CO3 1 2 1 1 2 1 3 - - - - - 3 2 1
CO4 1 1 1 1 1 3 - - - - - - 3 1 1
CO5 2 2 2 2 1 3 3 - - - - - 2 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Molecular Biology II

Course Code BSBT 301 (T)

Course Outcomes
& Bloom's Level

CO1- To remember the structure of biomolecules DNA, RNA & Protein(BL1-
Remember)
CO2- To understand DNA & RNA and its relation to the formation of Protein(BL2-
Understand)
CO3- To understand the importance of Molecular editing tools in the cell(BL2-
Understand)
CO4- To provide experimental basis, and to enable students to analyze the isolation of
nucleic acid from various samples(BL3-Apply)
CO5- To evaluate the applications of nucleic acid in various fields such as research and
industries(BL5-Evaluate)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - 1 1 - - - - 1 3 1
CO2 1 2 - - - - 2 1 - - - - 2 3 2
CO3 1 2 - - - - 2 2 - - - - 2 2 2
CO4 1 2 - - - - 2 3 - - - - 3 2 1
CO5 1 2 - - - - -3 3 - - - - 3 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Plant tissue culture

Course Code BSBT 302 (T)

Course Outcomes
& Bloom's Level

CO1- To understand and recall the basic terms, techniques, historical landmarks of
plant tissue culture(BL1-Remember)
CO2- To prepare the plant tissue culture media using sterilization techniques for
inoculation(BL2-Understand)
CO3- To observe and differentiate the behavior of various explants towards the
different types of nutrient media.(BL4-Analyze)
CO4- To standardize the techniques and nutrient media for the growth and
development of in vitro cultures.(BL3-Apply)
CO5- To develop in vitro regenerated and transgenic plantlets using various tools and
techniques of plant tissue culture.(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 1 2 - 2 2 - - - 2 - - 1 1 1
CO2 3 3 2 2 2 2 - - - 2 - - 1 - 3
CO3 3 1 1 - 1 1 - - - - - - 3 2 3
CO4 2 2 - 2 1 1 - - - - - - 2 3 3
CO5 3 2 - 2 1 - - - - - - - 2 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Genetics

Course Code BSBT303(T)

Course Outcomes
& Bloom's Level

CO1- To describe basic principles and concepts of genetics(BL1-Remember)
CO2- To understand the Mendalian and non Mendalian inheritance(BL2-Understand)
CO3- To understand the importance of heredity and its applications(BL3-Apply)
CO4- To provide experimental basis, and to enable students to acquire a specialized
knowledge and understanding in advanced the field of genetics(BL4-Analyze)
CO5- To evaluate the applications of genetics in various fields such as research (BL5-
Evaluate)
CO6- To apply the understanding of heredity and variation and genetic disorders and
mutations and others in various fields or industries(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals)

SDG1(No poverty)
SDG4(Quality education)
SDG11(Sustainable cities and economies)
SDG14(Life below water)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 1 2 - - - - - - - - 1 2 3
CO2 2 3 1 2 - - - - - - - - 2 2 3
CO3 2 2 2 1 - - - - - - - - 2 1 3
CO4 1 2 2 1 - - - - - - - - 1 1 2
CO5 1 2 1 1 - - - - - - - - 1 1 2
CO6 - 1 - 2 - - - - - - - - - 1 1



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course NCC*

Course Code BSBT 304 (T)

Course Outcomes
& Bloom's Level

CO1- Define thinking, reasoning, critical thinking and creative thinking.()
CO2- To think critically about different life related issues.()
CO3- Think divergently and will try to break functional fixedness.()
CO4- Creatively in their real-life problems()
CO5- Understand the organizations related to disaster management and Their
functioning.()
CO6- Appreciate the role of NCC cadets in disaster management.()

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals)
SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG13(Climate action)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 - - - - - - - - - - - - - - -
CO2 - - - - - - - - - - - - - - -
CO3 - - - - - - - - - - - - - - -
CO4 - - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Biostatistics & Computer applications

Course Code BSBT SEC III (T)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of
Fundamentals of Biostatistics and Computer Applications, its applications and future
prospects(BL1-Remember)
CO2- The subject Fundamentals of Biostatistics and Computer Applications is
designed for under graduate students of biotechnology for understanding of basic
concepts of each and every division of the subject along with its applications in other
fields. (BL2-Understand)
CO3- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding(BL2-Understand)
CO4- The course aims to provide basis of analyzing the applications of Fundamentals
of Biostatistics and Computer Applications in various fields of research and industries.
(BL3-Apply)
CO5- The course aims to provide basis of experimental design, computer applications
and use of statistical tools in research and industries.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - - - 1 2 - - 1 2 -
CO2 1 2 - - - - - - 1 1 - - 2 1 -
CO3 1 2 - - - - - - 1 1 - - 1 2 -
CO4 1 2 - - - - - - 1 2 - - 2 1 -
CO5 1 2 - - - - - - 1 2 - - 1 2 -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Disaster Management

Course Code BSBT VAC III

Course Outcomes
& Bloom's Level

CO1- To learn types of disasters and its profile in India(BL1-Remember)
CO2- To understand the causes and impacts of disasters on environment and related
case studies of Global and National disasters.(BL2-Understand)
CO3- To learn about risk reduction approaches of disasters with safety issues in
mitigating industrial disasters.(BL3-Apply)
CO4- To understand the concept of Disaster Management Cycle and its Risk Reduction
Measures(BL4-Analyze)
CO5- To apply the National Acts and policies for mitigating disasters, Role of Army,
Police, Community, Corporate, Media etc. for post Disaster Management.(BL5-
Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG1(No poverty)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG8(Decent work and economic growth)
SDG10(Reduced inequalities)
SDG11(Sustainable cities and economies)
SDG12(Responsible consuption and
production)
SDG13(Climate action)
SDG15(Life on land)
SDG17(Partnerships for the goals)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 2 3 3 1 3 3 3 1 2 3 1 3 2 3
CO2 1 1 2 3 1 3 3 3 2 1 3 2 1 1 2
CO3 3 3 2 1 3 3 2 1 1 3 2 2 3 2 2
CO4 3 3 3 3 2 2 3 3 1 1 3 2 3 3 2
CO5 3 3 2 2 1 3 3 3 1 1 3 2 3 3 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course English II

Course Code BSBT AEC III

Course Outcomes
& Bloom's Level

CO1- Determine interpersonal skills and be an effective goal-oriented team player.
(BL1-Remember)
CO2- They will be able to analyze and improve their speaking ability in English both in
terms of fluency and comprehensibility.(BL2-Understand)
CO3- They will be able to evaluate themselves by giving oral presentations and will
receive feedback on their performances.(BL3-Apply)
CO4- They will be able to develop their reading speed and comprehension of academic
articles.(BL4-Analyze)
CO5- They will be able to compare their reading fluency skills.(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✖
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 - 1 2 3 - - 3 2 - 2 3 2 2 -
CO2 - 2 2 3 - 2 - 2 3 - - - - - -
CO3 2 - 3 - 2 2 2 3 2 - - - - 2 1
CO4 2 - 3 - 2 - 3 - 2 - 3 2 - 2 3
CO5 2 - 2 - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Organic Chemistry

Course Code BSBT GE III (T)

Course Outcomes
& Bloom's Level

CO1- To remember the Stereochemistry and reaction mechanism of organic
compounds(BL1-Remember)
CO2- To understand the basic principles of Chemistry(BL2-Understand)
CO3- To apply the basic chemical test on natural organic compounds(BL3-Apply)
CO4- To analyze the presence of functional groups in an organic compounds(BL4-
Analyze)
CO5- To evaluate the applications of organic reactions mechanisms in preparation of
various industrial products like pharmaceutical agents, Paints , Synthetic dyes etc(BL5-
Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 2 3 3 - - - - - - - 1 2 2
CO2 2 2 1 3 2 - - - - - - - 1 1 1
CO3 1 2 3 2 2 - - - - - - - 1 2 2
CO4 2 2 2 3 3 - - - - - - - 1 2 3
CO5 2 1 3 3 2 - - - - - - - 1 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Inorganic Chemistry

Course Code BSBT GE III (T)

Course Outcomes
& Bloom's Level

CO1- To remember Knowledge of Transition elements, Acids and Bases, Oxidation and
reduction, Complexes , Lanthanides, Actinides(BL1-Remember)
CO2- To understand Properties and uses of Transition elements, Coordination
compounds, Acids and Bases , Non aqueous solvents Lanthanides, Actinides(BL2-
Understand)
CO3- To Apply the Transition elements, Complexes, Lanthanides, Actinides in the
different application(BL3-Apply)
CO4- To Analyze the Structure , Bonding ,Magnetic Properties of Transition elements,
Complexes(BL4-Analyze)
CO5- To Evaluate the results analyzed(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 2 1 - - - - - - - - 3 3 2 -
CO2 3 2 1 - - - - - - - - 3 3 2 -
CO3 2 2 1 - - - - - - - - 2 2 1 -
CO4 2 3 1 - - - - - - - - 1 1 2 -
CO5 2 2 2 - - - - - - - - 1 1 2 -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Genetic Engineering

Course Code BSBT 401 (T)

Course Outcomes
& Bloom's Level

CO1- To remember the role of all the enzymes used in the DNA editing(BL1-
Remember)
CO2- To understand the method of creating new molecules such as DNA & RNA(BL2-
Understand)
CO3- To understand the importance Nucleic acid editing tools(BL2-Understand)
CO4- To evaluate the applications of in various fields such as research, Agriculture,
Pharmaceutical industries(BL5-Evaluate)
CO5- To apply the understanding of creation of new DNA , RNA & Protein and its use in
different Fields.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✔
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 - - 2 - - - - - - 1 - 3
CO2 1 2 3 - - 1 - - - - - - 1 - 2
CO3 1 2 3 - - - 3 - - - - - 3 1 -
CO4 1 2 3 - - - - - - - - - 2 - -
CO5 1 2 3 - - 2 - - - - - - - - 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Bioprocess Engineering

Course Code BSBT 402(T)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of Bioprocess
Engineering, its applications and future prospects.(BL1-Remember)
CO2- The subject Bioprocess Engineering is designed for under graduate students of
biotechnology for understanding of basic concepts of each and every division of the
subject along with its applications in other fields. (BL2-Understand)
CO3- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding.(BL2-Understand)
CO4- The course aims to provide basis of analyzing the applications of Bioprocess
Engineering in various fields of research and industries.(BL3-Apply)
CO5- The course aims to provide basis of design, production and purification of
bioproducts produced through research and in industries.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - - - 1 1 - - 1 2 -
CO2 2 1 - - - - - - 1 1 - - 1 2 -
CO3 1 1 - - - - - - 1 1 - - 2 1 -
CO4 1 2 - - - - - - 1 2 - - 1 2 -
CO5 1 2 - - - - - - 1 2 - - 1 2 -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Enzymology

Course Code BSBT 403 (T)

Course Outcomes
& Bloom's Level

CO1- Student will be able to learn the major classes of enzyme and their functions in
the cell(BL1-Remember)
CO2- Student will understand the role of co-enzyme cofactor in enzyme catalyzed
reaction(BL2-Understand)
CO3- Differentiate between equilibrium and steady state kinetics and analyzed simple
kinetic data and estimate important parameter (Km. Vmax, Kcat etc); (BL2-
Understand)
CO4- To define and describe the properties of enzymes in and regulates biochemical
pathways (inhibition, allosterism)(BL3-Apply)
CO5- To analyze options for applying enzymes and their inhibitors in medicine and
various industries(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - 1 2 2 2 - - - - - - 2 - 1
CO2 3 1 1 2 2 2 - - - - - - 1 2 2
CO3 2 1 1 2 1 1 - - - - - - 2 3 1
CO4 3 - - 1 1 1 1 - - - - - 1 2 2
CO5 - - - - 1 - 1 - - - - - 2 - 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Bioprocess Engineering

Course Code BSBT 402 (P)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of Bioprocess
Engineering, its applications and future prospects.(BL1-Remember)
CO2- The subject Bioprocess Engineering is designed for under graduate students of
biotechnology for understanding of basic concepts of each and every division of the
subject along with its applications in other fields. (BL2-Understand)
CO3- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding.(BL2-Understand)
CO4- The course aims to provide basis of analyzing the applications of Bioprocess
Engineering in various fields of research and industries.(BL3-Apply)
CO5- The course aims to provide basis of design, production and purification of
bioproducts produced through research and in industries.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - - - 1 1 - - - - -
CO2 2 1 - - - - - - 1 1 - - - - -
CO3 1 1 - - - - - - 1 1 - - - - -
CO4 1 2 - - - - - - 1 2 - - - - -
CO5 1 2 - - - - - - 1 2 - - - - -
CO6 - - - - - - - - 1 2 - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course NCC*/MOOC*

Course Code BSBT 404 (T)

Course Outcomes
& Bloom's Level

CO1- Develop the qualities of social skills.()
CO2- Imbibe leadership qualities. ()
CO3- Be motivated to serve the nation by joining Armed forces. ()
CO4- Contribute in environmental awareness and conservation activities()
CO5- Keep abreast of current affairs & general awareness.()
CO6- Effectively contribute in managing disaster relief tasks()

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals)

SDG3(Good health and well-being)
SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG13(Climate action)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 - - - - - - - - - - - - - - -
CO2 - - - - - - - - - - - - - - -
CO3 - - - - - - - - - - - - - - -
CO4 - - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Bioethics and Biosafety

Course Code BSBT SEC IV

Course Outcomes
& Bloom's Level

CO1- To remember the basic concepts and view of professional and scientific
communication approaches for Bioethics and Biosafety (BL1-Remember)
CO2- To understand the Introduction to science, technology and society, issues of
access-Case studies/experiences from developing and developed countries.
Ownership, monopoly and an environmental sustainability, public vs. private funding,
biotechnology in international relations, globalization and development and their
analysis.(BL2-Understand)
CO3- To describe comprehensive understanding of Challenges for the Indian
Biotechnological research and industries Bioethics – Necessity of Bioethics, different
paradigms of Bioethics – National & International.(BL3-Apply)
CO4- To provide Theoretical basis,and to enable students to analyze the basic
concepts of the concept of containment level and Good Laboratory Practices (GLP)
and Good Manufacturing Practices (GMP). Cartagena Protocol for biosafety (BL4-
Analyze)
CO5- To apply Appraise the current regulatory, quality control, and legal
frameworksthat impact biotechnology and ethical behaviors that foster positive and
productive interactions in diverse bioterrorism and convention on biological weapons.
Social and ethical implications of biological weapons settings (BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 2 3 3 1 3 3 3 1 2 3 1 3 2 3
CO2 1 1 2 3 1 3 3 3 2 1 3 2 1 1 2
CO3 3 3 2 1 3 3 3 2 1 1 3 2 2 3 2
CO4 3 3 3 3 2 2 3 3 1 1 3 2 3 3 2
CO5 3 3 2 2 1 3 3 3 1 1 3 2 3 3 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Environemental Issues and Sustainable Development

Course Code BSBT VAC IV

Course Outcomes
& Bloom's Level

CO1- CO1. To develop sentiments and sensitize them towards environmental
challenges and concept of sustainable development.(BL2-Understand)
CO2- CO2. To acquire analytical skills/methods in assessing environmental impacts
through a multidisciplinary approach;(BL4-Analyze)
CO3- CO3. Ability to design sustainability performance metric to assess the impact on
community’s sustainable development(BL5-Evaluate)
CO4- CO4. Acquire expertise and skills to evaluate feedback systems that can readjust
the pathways of processes and procedures to ensure success in implementing
sustainable development initiatives.(BL1-Remember)
CO5- CO5. Students acquire skills to communicate, prepare, plan and implement the
sustainable development project to achieve milestone of SDGs.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals)

SDG4(Quality education)
SDG5(Gender equality)
SDG12(Responsible consuption and
production)
SDG13(Climate action)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 3 1 2 2 - - - - - - - - 2 3
CO2 2 3 1 2 2 - - - - - - - - 2 3
CO3 2 2 1 1 1 - - - - - - - - 1 3
CO4 1 2 - - - - - - - - - - - 1 2
CO5 - 1.6 1 - - - - - - - - - - - 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Hindi II

Course Code BSBT AEC IV

Course Outcomes
& Bloom's Level

CO1- िहंदी भाषा एवं नैितक मू�ो ंको समझना(BL1-Remember)
CO2- सां�ृितक ,एवं राि�� य एकता बनाये रखना भाषा के मा�म से सं�व है।(BL2-Understand)
CO3- छा� जीिवकोपाज�न के ल�ो ंका सहज संधान कर सके ।(BL3-Apply)
CO4- पा��म म� �ाकरण ,सामा� तथा पार��रक सािह� ,लोक कलाएं ,�ाप� एवं लेखन
पर�रा का बोध करना एवं सम� ���� का िवकास करना है।(BL2-Understand)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✖
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals)
SDG1(No poverty)
SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 3 2 2 - - - - - - 3 2 3
CO2 2 1 2 2 - 3 - - - - - - 2 2 2
CO3 2 2 2 3 3 2 - - - - - - - 2 3
CO4 1 2 3 2 2 - - - - - - - 3 2 1
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Plant Physiology

Course Code BSBT GE IV (T)

Course Outcomes
& Bloom's Level

CO1- To remember the basic concepts and view of physiology of plants(BL1-
Remember)
CO2- To understand the mechanisms of photosynthesis, photophosphorylation and
Light and dark reactions.(BL1-Remember)
CO3- To describe the mechanism of active and passive adsorption(BL3-Apply)
CO4- To provide experimental basis, and to enable students to analyze the mechanism
of plant respiration and different pathways(BL4-Analyze)
CO5- To evaluate the growth and development of different plants across geological
periods.(BL5-Evaluate)
CO6- To apply the understanding of growth and development and nutrition system in
plants(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 1 3 3 - - - - - - - - 2 3 3
CO2 1 1 2 2 1 2 1 - - - - - 2 3 2
CO3 1 3 2 2 2 3 1 - - - - - 3 2 2
CO4 1 3 2 2 2 2 2 - - - - - 3 1 1
CO5 3 3 1 1 1 1 2 - - - - - 3 2 1
CO6 1 - - 1 - - - - - - - - - - 2



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Animal Physiology

Course Code BSBT GE IV (T)

Course Outcomes
& Bloom's Level

CO1- To describe fundamental knowledge of animal physiology(BL1-Remember)
CO2- To understand the detailed concepts of digestion respiration excretion the
functioning of nerves and muscles Hormones and reproduction(BL2-Understand)
CO3- To understand the importance of Physiology and its applications(BL3-Apply)
CO4- To provide experimental basis, and to enable students to basic concept of
physiology(BL4-Analyze)
CO5- To evaluate the applications of Physiology in various fields such as research and
development as well as in various industries(BL5-Evaluate)
CO6- To apply the understanding of Physiology in their future perspective fields i.e.
Medical and clinical, Pathological, drug industries etc. (BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals)

SDG1(No poverty)
SDG2(Zero hunger)
SDG4(Quality education)
SDG14(Life below water)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - 1 2 2 2 - - - - - - 2 - 1
CO2 3 1 1 2 2 2 - - - - - - 1 2 2
CO3 2 1 1 2 1 1 - - - - - - 2 3 1
CO4 3 - - 1 1 1 1 - - - - - 1 2 2
CO5 - - - - 1 - 1 - - - - - 2 - 1
CO6 - 2 - - 1 - - - - - - - 1 - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Bioinformatics

Course Code BSBT 501 (T)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of
Bioinformatics, its applications and future prospects.(BL1-Remember)
CO2- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding(BL2-Understand)
CO3- The course aims to provide basis of analyzing the applications of Bioinformatics
in various fields of research and industries.(BL3-Apply)
CO4- To evaluate the analytical efficiency of each algorithm(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - - - 1 1 - - 1 2 -
CO2 1 2 - - - - - - 1 2 - - 1 2 -
CO3 1 2 - - - - - - 1 2 - - 2 1 -
CO4 1 2 - - - - 3 - 1 2 - - 1 2 -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Cellular Metabolism

Course Code BSBT 502 (T)

Course Outcomes
& Bloom's Level

CO1- To impart knowledge on structural, functional and dynamic aspects of biological
components.(BL1-Remember)
CO2- To comprehend the understanding of the metabolic pathways involving the four
major metabolic compounds:(BL2-Understand)
CO3- To estimate the relation of biological material to living matter and elaborate the
structure and functions of different biomolecules.(BL3-Apply)
CO4- To analyze the various biomolecules in biological samples(BL4-Analyze)
CO5- To evaluate the applications of biomolecules in various fields (BL5-Evaluate)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - - - 2 2 - - - 2 - - 1 - 1
CO2 2 3 2 2 2 1 - - - 2 - - 1 - 3
CO3 3 1 1 2 1 - - - - - - - 3 2 3
CO4 3 2 1 1 1 - - - - 2 - - 2 3 2
CO5 2 1 1 2 1 - - - - 2 - - 2 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Genomics & Proteomics

Course Code BSBT 503 (T)

Course Outcomes
& Bloom's Level

CO1- To understand the fundamentals of genes, chromosomes and DNA along with
their organization in the cell.(BL1-Remember)
CO2- To utilize the knowledge about major genome databases, Genome analysis,
Comparative genomics & Functional genomics for the preparation of genomic libraries.
(BL2-Understand)
CO3- To analyze the various genes isolated from different samples for their specific
characteristics using various techniques.(BL3-Apply)
CO4- To amplify and detect the various genes in different samples for research and
development.(BL4-Analyze)
CO5- To develop a genome database or purify the protein in order to develop a specific
product at the commercial level(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - 1 2 2 2 - - - - - - 2 - 1
CO2 3 1 1 2 2 2 - - - - - - 1 1 2
CO3 2 1 1 2 1 - 2 - - - - - 3 2 1
CO4 3 1 2 1 1 - 1 - - - - - 1 3 2
CO5 1 - - - 1 - 1 - - - - - 2 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Marine Microbiology

Course Code SEC V (T)

Course Outcomes
& Bloom's Level

CO1- To Understand the marine ecosystem and familiarize the structure and various
habitat of marine environment.(BL1-Remember)
CO2- To comprehend water borne diseases and water borne pathogen (BL2-
Understand)
CO3- To understand various biotechnology applications of marine microbiology such as
biosensor, transgenic, biosurfactant etc.(BL3-Apply)
CO4- To realize marine pollution and control measure, bio-corrosion and
bioremediation.(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG2(Zero hunger)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG7(Affordable and clean energy)
SDG8(Decent work and economic growth)
SDG11(Sustainable cities and economies)
SDG13(Climate action)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 3 1 3 3 1 1 1 3 1 2 1 3
CO2 3 1 2 2 1 3 3 1 2 1 3 3 3 2 1
CO3 1 3 1 1 3 3 3 2 1 2 3 2 3 1 2
CO4 2 1 2 1 3 1 3 1 1 2 1 1 1 3 2
CO5 3 3 2 1 3 1 2 3 2 2 1 3 3 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Organic Farming

Course Code SEC V (T)

Course Outcomes
& Bloom's Level

CO1- Students will understand various principles, need and prospect of organic
farming including the importance of sustainability, biodiversity and ecological balance.
(BL2-Understand)
CO2- To equip learners with the knowledge and skills necessary to practice sustainable
agriculture and the production of healthy, organic food(BL2-Understand)
CO3- Students will gain hands on experience through field work, farm visits or practical
exercises to apply their knowledge in a real world setting(BL3-Apply)
CO4- learners will explore the significance of soil health in organic farming and various
methods to enhance soil fertility through composting and crop rotation. (BL4-Analyze)
CO5- Students will learn about marketing organic products, understanding consumer
demand and the economic aspect of Organic farming(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG2(Zero hunger)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG7(Affordable and clean energy)
SDG8(Decent work and economic growth)
SDG11(Sustainable cities and economies)
SDG13(Climate action)
SDG15(Life on land)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 1 2 1 1 2 - - - - - - 2 2 2
CO2 1 2 3 3 2 2 1 - - - - - 2 1 2
CO3 1 1 1 3 2 2 1 - - - - - 1 1 1
CO4 2 1 3 2 1 1 1 - - - - - 2 1 2
CO5 3 1 3 3 1 1 - - - - - - 1 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Environemntal Microbiology

Course Code DSE I (T)

Course Outcomes
& Bloom's Level

CO1- To define microbes and environmental microbiology.(BL1-Remember)
CO2- explain the distribution of microbes in several different environments, including
water, sediments, soil and air.(BL2-Understand)
CO3- To describe the diversity of microbes in the different environments(BL2-
Understand)
CO4- To demonstrate how diversity is assessed and identify methodological issues
associated with each technique.(BL3-Apply)
CO5- To illustrate the ecological importance of microbes and their function in natural
ecosystems(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)
SDG6(Clean water and sanitation)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 1 1 2 2 3 - - - - - - 1 3 -
CO2 1 1 1 2 - 3 3 - - - - - 1 3 3
CO3 2 1 - 1 2 3 3 - - - - - 2 - 2
CO4 3 3 3 3 3 2 3 - - - - - 3 1 3
CO5 1 2 1 1 2 3 - - - - - - 1 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Environmental Biotechnology

Course Code DSE I (T)

Course Outcomes
& Bloom's Level

CO1- The student will be able to Remember the potential of biodegradation of organic
pollutants, taking microbial and physical/chemical environments, as well as the
chemical structure of the compound itself, into consideration(BL1-Remember)
CO2- Students will understand the phenomenon of phytoremediation for the
decontamination of soil and water, wetlands as treatment processes, biofilms/biofilters
for vapor-phase wastes, and composting.(BL2-Understand)
CO3- Students will learn about the environmental quality evaluation, monitoring, and
remediation of contaminated environments(BL3-Apply)
CO4- Students will learn about the use of biosensors in environmental analysis,
environmental engineering.(BL4-Analyze)
CO5- To evaluate the use of environmental methods in Monitoring and social
purpose(BL5-Evaluate)

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG4(Quality education)
SDG6(Clean water and sanitation)
SDG7(Affordable and clean energy)
SDG11(Sustainable cities and economies)
SDG12(Responsible consuption and
production)
SDG13(Climate action)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 3 2 3 - 2 - - - - - 3 - 2
CO2 1 2 2 2 - 2 1 - - - - - 2 3 3
CO3 1 2 2 1 2 2 - 1 - - - - 2 2 3
CO4 1 2 2 2 2 1 2 - - - - - 2 2 2
CO5 1 2 1 3 2 2 - - - - - - 1 1 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Animal Tissue Culture

Course Code BSBT 601 (T)

Course Outcomes
& Bloom's Level

CO1- To understand the Animal tissue culture: and how does it interact with living and
non-living molecules(BL2-Understand)
CO2- To Understand media constituents and media formulation strategies for mamalian
cell culture.(BL2-Understand)
CO3- Develop basic aseptic skills for mammalian cell culture and their applications.
(BL3-Apply)
CO4- To Develop proficiency in mammalian cell culture and the maintenance of cell
lines.(BL3-Apply)
CO5- To Apply cell and molecular techniques to in vitro situations.(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 3 - 2 2 3 - - - - - 1 2 2
CO2 2 2 1 1 3 2 - - - - - - - 3 2
CO3 3 2 - 1 3 2 1 - - - - 2 1 1 1
CO4 1 1 1 1 1 1 3 - - - - - 2 3 2
CO5 1 1 2 1 1 1 3 - - - - - 2 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Nanobiotechnology

Course Code BSBT 602 (T)

Course Outcomes
& Bloom's Level

CO1- To Remember the Basis and History of Nanobiotechnology(BL1-Remember)
CO2- To understand and apply the working principles of nanostructures.(BL2-
Understand)
CO3- To apply the uses of nanostructures in Biological cells and its product(BL3-
Apply)
CO4- To identify the application of nanosystem(BL4-Analyze)
CO5- To develop an biotechnological application in health, medicine &
environment(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - 1 - - - - - - - 2 - 3
CO2 1 2 3 2 2 2 1 - - - - - 1 2 3
CO3 1 2 3 2 - 2 1 - - - - - 2 3 3
CO4 1 2 3 3 2 1 - - - - - - 1 3 3
CO5 1 2 - 3- 2 1 - - - - - - 1 3 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Entrepreneurship development

Course Code SEC VI (T)

Course Outcomes
& Bloom's Level

CO1- Communicate with required clarity ensuring that the information communicated is
clear and accurate.(BL1-Remember)
CO2- Comprehend and apply basic computer working, basic operating system and
uses internet services to get accustomed & take benefit of IT developments in the
industry.(BL2-Understand)
CO3- To demonstrate knowledge of entrepreneurship and identify establishment for
supporting the development of businesses/entrepreneurship.(BL3-Apply)
CO4- To illustrate procedures to achieve a safe working environment in line with
occupational health, safety, environment regulations.(BL4-Analyze)
CO5- Comply time management technique in day-to-day work.(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG1(No poverty)
SDG3(Good health and well-being)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - - - - 1 1 - 3 1 3 3 1 1
CO2 3 3 2 1 1 - - - - 2 - 2 3 1 1
CO3 1 1 3 3 2 2 1 - - - 1 1 3 1 1
CO4 3 1 - - - 2 2 1 - - 2 - 3 3 3
CO5 1 2 - - - - 1 1 - 3 1 3 3 3 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Introduction to Good Laboratory practices

Course Code SEC VI (T)

Course Outcomes
& Bloom's Level

CO1- to learn the regulations and various guidelines on good laboratory practices and
SOPs and calibration procedure of different instruments.(BL1-Remember)
CO2- to gain the knowledge of the various hazards and safety procedures to be
followed in laboratory. (BL2-Understand)
CO3- To provide the students a specialized knowledge about implementation of
laboratory standard practices, their records and analyze laboratory data with accuracy.
(BL3-Apply)
CO4- To apply the subject knowledge in minimization of errors related with handling of
laboratory accessories and equipment’s(BL4-Analyze)
CO5- To evaluate the theoretical knowledge of good laboratory practices and its
implementation in food industry laboratories to ensure the quality and safety of the
foods(BL5-Evaluate)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals)

SDG1(No poverty)
SDG2(Zero hunger)
SDG3(Good health and well-being)
SDG6(Clean water and sanitation)
SDG12(Responsible consuption and
production)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 1 1 1 1 1 1 - 1 1 1 - 1 1 1
CO2 2 2 1 1 1 1 1 1 - 1 - - 2 1 1
CO3 2 2 1 2 1 2 - - 1 1 - - 2 1 2
CO4 2 3 2 2 1 2 1 1 - 1 1 - 3 2 2
CO5 3 3 2 2 1 2 - 1 1 1 1 - 3 2 3
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Molecular Diagnostics

Course Code DSE IV (T)

Course Outcomes
& Bloom's Level

CO1- understanding of the basic principles and clinical significance of laboratory
testing in the field of molecular diagnostics.(BL1-Remember)
CO2- Demonstrate an understanding of basic molecular diagnostic techniques(BL2-
Understand)
CO3- Demonstrate an understanding of electrophoresis in the separation of DNA
fragments()
CO4- Apply molecular diagnostic techniques to the identification and diagnosis of
diseases(BL3-Apply)
CO5- Understand the basics in quality control and quality assurance(BL2-Understand)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG8(Decent work and economic growth)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 3 1 1 - 1 - - - - - - 3 3 1
CO2 1 3 2 2 1 3 - - - - - - 2 2 1
CO3 1 1 2 - 1 3 - - - - - - 2 2 1
CO4 2 1 2 1 3 1 - - - - - - 2 1 3
CO5 1 1 - 1 1 1 - - - - - - 1 1 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Frontiers in Biotechnology & Microbiology

Course Code DSE IV (T)

Course Outcomes
& Bloom's Level

CO1- To understand the strategies and applications of genetically modifies crops.
(BL2-Understand)
CO2- To understand and apply the working principles of biofertilizers and
bioinsecticides for crop improvement.(BL3-Apply)
CO3- To analyze the gene behavior and genetic modifications in the field of health and
medicine.(BL4-Analyze)
CO4- To identify the genetic and infectious diseases using various biotechnological
tools.(BL1-Remember)
CO5- To develop an improved & efficient drug using homology modelling & structure-
based drug designing for the treatment of various diseases(BL3-Apply)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✔
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 2 1 2 1 2 - - - - - - 1 2 2
CO2 3 2 2 2 2 - 2 - - - - - 2 2 2
CO3 2 1 3 2 2 1 1 - - - - - 3 2 3
CO4 1 1 2 2 1 2 2 - - - - - 3 1 3
CO5 2 - 1 - 2 2 2 - - - - - 2 3 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Organic Mechanisms in Biology

Course Code DSE III (T)

Course Outcomes
& Bloom's Level

CO1- To describe the concept of organic mechanisms (metabolism) in animals(BL1-
Remember)
CO2- Understandabout the metabolism of biomolecules and toxicology(BL2-
Understand)
CO3- To understandthe importanceofmetabolism in lifeanditsapplications in other
sciences(BL3-Apply)
CO4- To provideexperimentalbasis andtoenablestudentstobasic concept of metabolism
and toxicology(BL4-Analyze)
CO5- Toevaluatetheapplicationsofbiological mechanism and toxicology
invariousfieldssuchasresearch anddevelopment.(BL5-Evaluate)
CO6- Toapply theunderstanding of metabolism and toxicologyinvarious levels.(BL6-
Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 1 2 2 - - - - - - - 1 2 3
CO2 2 3 1 2 2 - - - - - - - 2 2 3
CO3 2 2 2 1 1 - - - - - - - 2 1 3
CO4 1 2 2 1 1 - - - - - - - 1 1 2
CO5 1 2 1 1 2 - - - - - - - 1 1 2
CO6 2 1 - 1 1 - - - - - - - - 1 -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Waste Management

Course Code DSE III (T)

Course Outcomes
& Bloom's Level

CO1- Learn basic concepts of waste management, beginning from source generation
to waste disposal.(BL2-Understand)
CO2- Develop understanding on various technological applications for processing of
waste and their disposals in various ways.(BL2-Understand)
CO3- Acquire knowledge on waste to energy productions in the perspectives of
sustainable development.(BL3-Apply)
CO4- Apply basic concepts in hazardous waste management and integrated waste
management for urban areas..(BL4-Analyze)
CO5- Creating knowledge on waste characterization and its management practiced in
various cities of India(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 3 - - - 2 2 - - - 2 - - 1 - 1
CO2 2 3 2 2 2 2 - - - 2 - - 1 - 3
CO3 3 1 1 - 1 - - - - - - - 3 2 3
CO4 3 2 - 2 1 - - - - - - - 2 3 3
CO5 - - 1 - 2 - - - - - - - - 1 -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Agricutlure Microbiology

Course Code DSE II (T)

Course Outcomes
& Bloom's Level

CO1- TO Understand and accurately apply terminology used in the field of
microbiology, and understand the fundamental differences between different types of
microorganisms including bacteria, viruses, fungi, prions and protozoa(BL2-
Understand)
CO2- Describe the structure and biology of bacterial cells, including the arrangement
and replication of genetic material, and understand the concept of virulence and
virulence factors(BL2-Understand)
CO3- To analyse how microorganisms may be detected within various environments,
including how they may be cultivated within the laboratory setting, and molecular
methods of detection(BL3-Apply)
CO4- To identify specific microorganisms important to animals, plants and soil
ecosystems, and explain why these microorganisms are significant(BL4-Analyze)
CO5- Review and evaluate readings relating to microbiology and agricultural
production(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 2 - - 2 - - - 2 2 - 2 2 3
CO2 2 1 2 - - 3 - - - 2 1 - 1 2 2
CO3 2 2 2 - - 1 - - - 1 1 - 1 1 2
CO4 1 2 1 - - 2 - - - 1 2 - 3 1 1
CO5 2 2 1 - - 1 - - - 1 - - 3 2 1
CO6 2 2 3 - - 3 - - - - 2 - 2 1 1



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Agriculture Biotechnology and Intellectual property rights

Course Code DSE II (T)

Course Outcomes
& Bloom's Level

CO1- To define and contrast the terms agriculture and agricultural biotechnology(BL2-
Understand)
CO2- To understand the techniques, skills, and modern engineering tools necessary for
engineering practice in agriculture biotechnology(BL2-Understand)
CO3- To define the concept of utilizing plants for production of vaccines and production
of biofertilizers(BL3-Apply)
CO4- To apply the knowledge of engineering principles of agriculture biotechnology to
living entities for societal welfare(BL4-Analyze)
CO5- The students will be able to develop the relationship between science and
society and will be able to give justification for biotechnological manipulation of plants
for human use(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 2 2 2 1 2 - - - - - 1 2 3 2
CO2 1 - 2 3 - 3 2 - - - - - 1 2 2
CO3 1 3 1 3 1 1 1 1 - - - - - 1 2
CO4 2 1 2 2 1 - 2 - - - - - 2 2 1
CO5 2 3 1 2 2 2 1 - - - - - 3 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Drug designing

Course Code BSBT 701 (T)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of Drug
Discovery(BL2-Understand)
CO2- They understand the different CADD techniques and their applications(BL2-
Understand)
CO3- The course provides various strategies to design and develop new drug like
molecules (BL3-Apply)
CO4- They becom e aware about the working with molecular modeling softwares to
design new drug molecules (BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 1 - - - - - - - - - - 1 2
CO2 1 2 2 1 - - - - - - - - - 1 1
CO3 1 1 2 2 - - - - - - - - - 3 1
CO4 1 2 1 2 - - - - - - - - - 2 2
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Research Methodology

Course Code BSBT 702 (T)

Course Outcomes
& Bloom's Level

CO1- The course prepares the student to understand the basic concepts of Research
Methodology, its applications in experimental design and future prospects.(BL2-
Understand)
CO2- The subject Research Methodology is designed for post graduate students of
Biotechnology for describing the basic concepts of each and every division of the
subject along with its applications in other fields.(BL2-Understand)
CO3- The course aims to provide experimental basis, and to enable students to
acquire a specialized knowledge and understanding of data and its applications in
experimental verification(BL3-Apply)
CO4- The course aims to provide basis of analyzing the applications of Research
Methodology in various fields of research and industries.(BL4-Analyze)
CO5- The course aims to provide basis of experimental design, computer applications
and use of statistical tools in research and industries.(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 1 - - - - - - 1 2 - - - - -
CO2 1 2 - - - - - - 1 1 - - - - -
CO3 1 2 - - - - - - 1 2 - - - - -
CO4 1 2 - - - - - - 1 1 - - - - -
CO5 1 2 - - - - - - 1 1 - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Industrial Microbiology

Course Code DSE VI (T)

Course Outcomes
& Bloom's Level

CO1- To identify the different types of fermenters(BL2-Understand)
CO2- Explain the various fermentation strategies and the growth kinetics of industrial
microorganisms (BL2-Understand)
CO3- Discuss the methods for the production of certain products (metabolites) using
different microorganisms (BL3-Apply)
CO4- Describe the environmental and nutritional factors affecting the production of
various metabolites(BL4-Analyze)
CO5- Select the best conditions and optimization protocol needed for various microbial
products(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG4(Quality education)
SDG8(Decent work and economic growth)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 - 1 1 3 1 - - - - - 1 2 1
CO2 1 1 1 3 3 2 - - - - - - 2 3 -
CO3 3 2 3 - 3 - 1 - - - - - 3 1 3
CO4 3 2 3 2 2 3 2 - - - - - 1 2 3
CO5 3 3 3 2 3 2 2 - - - - - 2 3 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Industrial Biotechnology

Course Code DSE VI (T)

Course Outcomes
& Bloom's Level

CO1- This course provides learning opportunities in the basic principles of medical
microbiology and infectious disease.(BL2-Understand)
CO2- It covers mechanisms of infectious disease transmission, principles of aseptic
practice, and the role of the human body’s normal microflora. (BL2-Understand)
CO3- It also provides opportunities to develop informatics and diagnostic skills,
including the use and interpretation of laboratory tests in the diagnosis of infectious
diseases. (BL3-Apply)
CO4- To understand the importance of pathogenic bacteria in human disease with
respect to infections of the respiratory tract, gastrointestinal tract, urinary tract, skin and
soft tissue.(BL4-Analyze)
CO5- Helps to understand the use of lab animals in medical field. Explain the methods
of microorganisms control, e.g., chemotherapy & vaccines. Solve problems in the
context of this understanding. Recall the relationship of this infection to symptoms,
relapse and the accompanying pathology.(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 2 1 2 2 1 3 - - - - - - 1 3 2
CO2 1 2 1 - 1 3 - - - - - - 2 2 1
CO3 3 3 3 3 3 - 3 - - - - - 3 1 3
CO4 1 2 1 1 1 3 3 - - - - - 3 2 1
CO5 3 2 2 2 3 3 - - - - - - 1 2 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Medical Biotechnology

Course Code DSE V (T)

Course Outcomes
& Bloom's Level

CO1- The students are introduced to the biological revolutions in this field.(BL2-
Understand)
CO2- To understand the role of biotechnology in the world wide market(BL2-
Understand)
CO3- To learn about biosensors, vaccine production, monoclonal antibodies,
nanotechnology and its applications.(BL3-Apply)
CO4- The students will be able to demonstrate the use of biotechnology in solving
various medical problems(BL4-Analyze)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✖

SDG (Goals) SDG3(Good health and well-being)
SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 2 1 1 - - - - - - - 1 2 1
CO2 2 2 2 2 3 1 2 - - - - - 2 1 2
CO3 3 1 1 2 2 - 2 - - - - - 2 1 2
CO4 2 1 1 2 1 3 1 - - - - - 1 1 1
CO5 1 2 2 1 1 - 1 - - - - - 1 3 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Proteomics and Protein Interaction

Course Code BSBT 801 (T)
Course Outcomes
& Bloom's Level

Course Elements

Skill Development ✖
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✖

SDG (Goals)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG8(Decent work and economic growth)
SDG9(Industry Innovation and Infrastructure)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 - - - - - - - - - - - - - - -
CO2 - - - - - - - - - - - - - - -
CO3 - - - - - - - - - - - - - - -
CO4 - - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - - -
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Hydroponics Cultivation

Course Code SEC VII (T)

Course Outcomes
& Bloom's Level

CO1- To remember the basic plant physiology, growth and devleopment(BL2-
Understand)
CO2- Understand the concept of hydroponics(BL2-Understand)
CO3- Acquire the knowledge on soilless cultivation system(BL3-Apply)
CO4- Prepare media for hydroponics cultivation 4. Learn the hydroponic cultivation
technique(BL4-Analyze)
CO5- Learn the hydroponic cultivation technique(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✖
Environment ✔

SDG (Goals)

SDG3(Good health and well-being)
SDG4(Quality education)
SDG8(Decent work and economic growth)
SDG12(Responsible consuption and
production)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 3 2 2 2 - 2 - - - - - 2 2 2
CO2 2 2 2 2 1 1 3 - - - - - 1 2 1
CO3 3 2 1 1 1 2 3 - - - - - 2 1 -
CO4 1 2 2 2 - 3 - - - - - - 2 1 2
CO5 3 1 - 1 1 1 1 - - - - - 2 2 1
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Pharmaceutical Biotechnology

Course Code DSE VII (T)

Course Outcomes
& Bloom's Level

CO1- To remember the basic concpet of enzymes, drug , gene and genome interaction
(BL2-Understand)
CO2- Understanding the importance of Immobilized enzymes in Pharmaceutical
Industries(BL2-Understand)
CO3- To apply Genetic engineering applications in relation to production of
pharmaceuticals(BL3-Apply)
CO4- To understand the Importance of Monoclonal antibodies in Industries(BL4-
Analyze)
CO5- To apply and anlayze the Appreciate the use of microorganisms in fermentation
technology(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✖
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals)
SDG3(Good health and well-being)
SDG4(Quality education)
SDG8(Decent work and economic growth)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 2 2 1 1 - - - - - - 1 1 2
CO2 2 2 1 1 2 - 1 - - - - - 2 2 3
CO3 2 1 2 3 2 1 2 - - - - - 2 3 1
CO4 3 1 3 3 1 1 1 - - - - - 3 3 1
CO5 1 1 3 1 3 2 - - - - - - 2 3 2
CO6 - - - - - - - - - - - - - - -



SOS-BSc_Biotechnology

Course mapping with relevance to the local, regional, national, and
global developmental needs

Title of the Course Food and Dairy Microbiology

Course Code DSE VII (T)

Course Outcomes
& Bloom's Level

CO1- Explain the interactions between microorganisms and the food environment, and
factors influencing their growth and survival.(BL2-Understand)
CO2- Explain the significance and activities of microorganisms in food.(BL2-
Understand)
CO3- Describe the characteristics of foodborne, waterborne and spoilage
microorganisms, and methods for their isolation, detection and identification.(BL3-
Apply)
CO4- Explain why microbiological quality control programmes are necessary in food
production.(BL4-Analyze)
CO5- Explain the effects of fermentation in food production and how it influences the
microbiological quality and status of the food product.(BL6-Create)

Course Elements

Skill Development ✔
Entrepreneurship ✔
Employability ✔
Professional Ethics ✖
Gender ✖
Human Values ✔
Environment ✔

SDG (Goals) SDG4(Quality education)

Course Articulation Matrix
COs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3

CO1 1 2 1 2 2 1 - - - - - 2 3 1 2
CO2 2 2 1 3 1 3 2 - - - - 2 1 2 1
CO3 1 1 2 2 2 1 2 3 - - - 1 3 3 2
CO4 3 2 3 3 1 1 3 2 - - - 1 2 3 1
CO5 2 3 3 2 3 2 1 2 - - - 3 1 2 3
CO6 - - - - - - - - - - - - - - -




