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Preamble

AES’s Tuljaram Chaturchand College has made the decision to change the syllabus of
across various faculties from June, 2023 by incorporating the guidelines and provisions
outlined in the National Education Policy (NEP), 2020. The NEP envisions making education
more holistic and effective and to lay emphasis on the integration of general (academic)
education, vocational education and experiential learning. The NEP introduces holistic and
multidisciplinary education that would help to develop intellectual, scientific, social,
physical, emotional, ethical and moral capacities of the students. The NEP 2020 envisages
flexible curricular structures and learning based outcome approach for the development of the
students. By establishing a nationally accepted and internationally comparable credit
structure and courses framework, the NEP 2020 aims to promote educational excellence,
facilitate seamless academic mobility, and enhance the global competitiveness of Indian
students. It fosters a system where educational achievements can be recognized and valued
not only within the country but also in the international arena, expanding opportunities and
opening doors for students to pursue their aspirations on a global scale.

In response to the rapid advancements in science and technology and the evolving
approaches in various domains of Zoology and related subjects, the Board of Studies in
Zoology at Tuljaram Chaturchand College, Baramati - Pune, has developed the curriculum
for the first semester of F. Y. B. Sc. Zoology, which goes beyond traditional academic
boundaries. The syllabus is aligned with the NEP 2020 guidelines to ensure that students
receive an education that prepares them for the challenges and opportunities of the 21st
century. This syllabus has been designed under the framework of the Choice Based Credit
System (CBCS), taking into consideration the guidelines set forth by the National Education
Policy (NEP) 2020, LOCF (UGC), NCrF, NHEQF, Prof. R.D. Kulkarni's Report,
Government of Maharashtra's General Resolution dated 20th April and 16th May 2023, and
the Circular issued by SPPU, Pune on 31st May 2023.

After completion of B.Sc. in Zoology enrolled students will acquire complete
disciplinary knowledge as well as allied branches of Zoology. At the end of programme,
students may possess expertise which will provide them competitive advantage in pursuing
higher studies within India or abroad; and seek jobs in academia, civil administration,

research or industries. Students will be able to define and explain major concepts in the
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biological sciences. They will be able to correctly use biological instrumentation and proper
laboratory techniques; to communicate biological knowledge in oral and written form; to
identify the relationship between structure and function at all levels: molecular, cellular,
tissue, organ, system and organismal.

Students should be able to identify, classify and differentiate diverse non-chordates
and chordates based on their basic morphological, anatomical biochemical and molecular
characters. They will also be able to describe economic, ecological and medical significance
of various animals in human life. This programme will create a curiosity and awareness
among students to explore the animal diversity and take up wild life photography or wild life
exploration as a career option. The procedural knowledge about identification and
classification of animals will provide students professional advantages in seeking the jobs in
fields of teaching, research and taxonomy in various private & public organizations;
including Zoological Survey of India and National Parks/Sanctuaries. Students will be able to
apply the scientific methods to answer questions in biology by formulating testable
hypotheses, gathering data that address these hypotheses, and analyzing those data to assess
the degree to which their scientific work supports their hypotheses. Students will be able to
present scientific hypotheses and data both orally and in writing in the conventional formats
that are in practice. Students will be able to access the primary literature, identify relevant
works for a particular topic, and evaluate the scientific content of these works. Acquired
practical skills in biotechnology, biostatistics, bioinformatics and molecular biology can be
used to pursue career as a scientist in drug development industry in India or abroad. The
students will be acquiring basic experimental skills in various techniques in the fields of
genetics; molecular biology; biotechnology; entomology, physiology, qualitative and
quantitative microscopy; and analytical biochemistry. These methodologies will provide an
extra edge to our students, who wish to undertake higher studies. Students will be able to use
the evidence of comparative biology to explain how the theory of evolution offers the only
scientific explanation for the unity and diversity of life on earth. They will be able to use
specific examples to explicate how descent with modification has shaped animal morphology,
physiology, life history, and behaviour. Students will be able to explain how organisms
function at the level of the gene, genome, cell, tissue, organ and organ-system. Drawing upon
this knowledge, they will be able to give specific examples of the physiological adaptations,
development, reproduction and behaviour of different animals. Students will be able to
analyse the ecological relationships of life on earth by tracing energy and nutrient flows

through the ecosystems. They will be able to establish the relationship between the physical
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features of the environment and the structure of populations, communities, and ecosystems.
Students undertaking skill enhancement courses like aquaculture, sericulture and apiculture
will inculcate skills involved in rearing fish, bees and silk moth which would help them to
generate self-employment making them successful entrepreneurs. Acquired skills in
diagnostic testing, haematology, histopathology, staining procedures etc. used in clinical and
research laboratories will make them eligible to work in diagnostic or research laboratories.
B.Sc. Zoology graduates will find opportunities in public services departments, NGOs,
environmental agencies, universities, colleges, biotechnological, pharmaceutical,
environmental / ecological fields. There are numerous career opportunities for candidates
completing their B.Sc, M.Sc and Ph.D. in Zoology in public and private sector. Candidates
may find jobs as Animal Behaviourist, Conservationist, Wildlife Biologist, Zoo Curator,
Wildlife Educator, Zoology teacher, Forensic experts, Lab technicians, Veterinarians, etc.
Overall, revising the Zoology syllabus in accordance with the NEP 2020 ensures that
students receive an education that is relevant, comprehensive, and prepares them to navigate
the dynamic and interconnected world of today. It equips them with the knowledge, skills,
and competencies needed to contribute meaningfully to society and pursue their academic

and professional goals in a rapidly changing global landscape.
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PSOl.

PSO2.

PSO3.

Programme Specific Outcomes (PSOs)

Disciplinary Knowledge: Understand the basic concepts of various branches of
Zoology like Cell Biology, Genetics, Taxonomy, Physiology, Biochemistry,
Molecular Biology, Embryology, Developmental Biology, Immunology, Ecology and
Applied Zoology.

Critical thinking and problem solving: Analyse the relationships of animals with
abiotic factors and different biotic factors like plants and microbes. They will able to
interpret the pathogen based upon symptoms of disease.

Individual and Teamwork: Sets up the experiments and performs the same as per
laboratory standards in different fields of Zoology like Taxonomy, Physiology,
Ecology, Cell biology, Genetics, Applied Zoology, Clinical science, tools and
techniques of Zoology, Toxicology, Entomology, Nematology, Sericulture,
Biochemistry, Ichthyology, Animal biotechnology, Immunology, Physiology and

research methodology.

PSO4. Research related skills and scientific temper: Propose hypothesis, formulate tests, use

PSO5.

PSOé6.

PSO?7.

various modern instruments for biological analysis, data collection and field surveys
and interprets the data and find answers.

Critical Thinking: Recognizes the relationships between structure and functions at
different levels of biological organization (e.g., molecules, cells, organs, organisms,
populations, and species) for animals.

Development of Observation Skills: Distinguishes different ecosystems (e.g.,
terrestrial, freshwater, marine) based on biological, chemical, and physical features;
Correlates the morphology, physiology, behaviour with the properties of habitat.
Ethics and Effective Citizenship: Contributes the knowledge for sustainable

development and nation building.

PSO8. Management Skills: Exhibits management skills in applied branches of Zoology like

PSOY.

Apiculture, Sericulture, Aquaculture and Agriculture.
Environmental Ethics and Sustainability: Explains the broad understanding of

ecosystems, biodiversity and their conservation.

PSOI10. Identification of critical problems and issues: Detect the causes and consequences

of biodiversity depletion.
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Anekant Education Society’s
Tuljaram Chaturchand College
of Arts, Science & Commerce, Baramati

(Autonomous)

Board of Studies (BoS) in Zoology
From 2022-23 to 2024-25

Sr. No. Name Designation
1. Mr. Sandip P. Chordiya Chairman
2. Dr. Vitthal B. Nale Member
3. Dr. Deepali M. Sangale Member
4. Dr. Sunil N. Pokale Vice-Chancellor Nominee
5. Dr. Gulab D. Khedkar Expert from other University
6. Dr. Sanjay K. Gaikwad Expert from other University
7. Dr. Yogesh A. Karpe Industry Expert
8. Mr. Kishor U. More Invitee member
9. Mr. Mayur S. Shitole Invitee member
10. Mr. Bipin B. Jagtap Meritorious Alumni
11. Ms. Rutuja R. Chavan Student Representative
12. Mr. Subodh M. Nikam Student Representative
13. Mr. Shubham R. Ghadage Student Representative
14. Ms. Tamanna S. Tamboli Student Representative
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Course Structure for F.Y.B.Sc. Zoology (2023 Pattern)

Sem Course Type Course Course Theory / Credits
Code Name PPractical
Major Mandatory Z00-101-MJM |Animal Systematics & Diversity — | Theory 02
Major Mandatory 700-102-MJM  [Fundamentals of Cell Biology Theory 02
Major Mandatory Z00-103-MJM [Zoology Practical — I Practical 02
Open Elective (OE) 700-116-OE  |Fresh Water Fishery Theory 02
(STrea uToaTdter we=r 2dt)
Open Elective (OE) 700-117-OF  [Fresh Water Fishery (Practical) Practical 02
sitsaT groaTcter wee eft (weaférs)
Vocational Skill Course (VSC) | ZOO-121-VSC  Bjological Techniques-I Theory 02
I Skill Enhancement Course (SEC) | ZOO-126-SEC  Medical Laboratory Technology-I Practical 02
IAbility Enh tC Th
Hity ihancement L-ourse ENG-131-AEC |[Functional English-I ory 02
(AEC)
Value Education Course (VEC) |Z0OO-135-VEC [Environmental Science Theory 02
Indian Knowledge System (IKS) |Z0O-137-IKs  [Animal Diversity & Conservationin | Theory | )
Indian Culture
Co-curricular Course (CC) -- To be selected from the Basket Theory 02
Total Credits Semester-1| 22
Major Mandatory 7Z00-151-MJM  |Animal Systematics & Diversity — 11 Theory 02
Major Mandatory 7Z00-152-MJM  |Genetics Theory 02
Major Mandatory Z0O0-153-MIM  [Zoology Practical — II Practical 02
Minor 7Z00-161-MN  |Apiculture Theory 02
Open Elective (OE) 700-166-OF Crop pests: Types & management Theory 02
(Tt Hls: TR T A=)
Open Elective (OE) Crop pests: Types & management Practical 02
700-167-OE  (Practical)
fAerle Fis: TorR 7 TwRYUe (Wcafée)
1T Nocational Skill Course (VSC) ~ [Z00-171-VSC  [giological Techniques-I Practical 02
Skill Enhancement Course (SEC) [ZOO-176-SEC |\ 1edical Laboratory Technology -II Practical 02
|Ability Enhancement Course ENG-181-AEC ) i Theory 02
Functional English-11
(AEC)
Value Education Course (VEC)  ZOO-185-VEC  pjgital and Technological Solutions Theory 02
Co-curricular Course (CC) -- To be selected from the Basket Theory 02
Total Credits Semester-11| 22
Cumulative Credits Semester I + Semester 11} 44
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc. Semester: I

Course Type: Major (Mandatory) Theory Course Code: ZOO-101-MJM
Course Name: Animal Systematics &Diversity-I

Number of Credits: 02 Number of Teaching hours: 30

Course Objectives:-

* Principles of systematics.

* Systems of animal classification.

* Basic characteristics of the non-chordates.

* Evolution and development of systems and animals.
e Habitat diversity of animals.

*  Morphology and anatomy of non-chordate.

* Economic importance of animals.

Course Outcomes:-
Student will be able to-
CO1: Define principles of systematics
CO2: Classify animals according to different systems of classification.
CO3: Identify non-chordate animals with the help of distinguishing characters.
CO4: Explain evolution and development of animals.
CO5: Identity the habitat diversity and role of animals in ecosystem.
CO6: Explain the body plan / organization of non-chordate animals.
CO7: Explore ethical use of animal abilities for environmental sustainability own
economic benefits.
Course Articulation Matrix of ZOO 101 MJM Animal Systematics & Diversity — I
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
COo1| 3 1 1 1 1 1 1 1 3
CcCo2| 3 1 1 1 2 1 1 1 3
COo3| 3 2 1 1 2 1 1 1 3
Co4| 1 3 1 3 2 2 2 2 3
COos| 1 3 2 2 3 2 2 3 3
CO6| 2 2 2 3 2 2 2 2 3
CO7| 2 2 3 2 2 3 3 3 3

PO1: Disciplinary Knowledge:

CO1: Define principles of systematics: This learning outcome directly contributes to program
outcome PO1 by laying the foundation for understanding the organization and classification
of animals within the discipline of zoology.

CO2: Classify animals according to different systems of classification: This outcome further
strengthens PO1 by equipping students with practical skills to apply knowledge of
classification systems to diverse animal groups.

CO3: Identify non-chordate animals with the help of distinguishing characters: This directly
aligns with PO1 by developing the skill of recognizing and discerning key features of non-
chordate animals within the broader realm of animal diversity.
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PO2: Critical Thinking and Problem solving:

CO4: Explain evolution and development of animals: This outcome encourages critical
thinking about complex concepts like animal evolution and development, contributing to
PO2.

CO5: Identify the habitat diversity and role of animals in ecosystem: This requires analyzing
the relationships between animals and their environments, honing critical thinking skills
aligned with PO2.

PO3: Social competence:

CO7: Explore ethical use of animal abilities for environmental sustainability own economic
benefits. This outcome encourages teamwork and discussion on ethical considerations in
animal utilization, aligning with PO3's social adaptation and communication skills.

PO4: Research-related skills and Scientific temper:

CO6: Explain the body plan / organization of non-chordate animals: Understanding the
intricate organization of animal bodies fosters curiosity and the scientific temper needed for
POA4.

CO4: Explain evolution and development of animals: This outcome involves understanding
scientific theories and data analysis, contributing to research skills in line with PO4.

POS: Trans-disciplinary knowledge:

COS5: Identify the habitat diversity and role of animals in ecosystem: This broadens the scope
beyond zoology by considering the ecological context of animals, aligning with POS5's focus
on interdisciplinary perspectives.

POG6: Personal and professional competence:

CO7: Explore ethical use of animal abilities for environmental sustainability own economic
benefits: This outcome promotes self-directed learning and critical reflection on professional
ethics in animal interactions, contributing to PO6.

PO7: Effective Citizenship and Ethics:

COT7: Explore ethical use of animal abilities for environmental sustainability own economic
benefits. This outcome directly engages with ethical considerations in animal utilization,
promoting an informed awareness of moral and ethical issues as per PO7.

CO4: Explain evolution and development of animals. Understanding the complex process of
animal evolution can foster empathy for the interconnectedness of living beings, contributing
to the broader perspective of social concern in PO7.

COS: Identify the habitat diversity and role of animals in ecosystem. Recognizing the
interconnectedness of animals and their environment promotes an awareness of
environmental issues and the need for sustainability, aligning with the social concern and
commitment to national development aspects of PO7.

CO6: Explain the body plan / organization of non-chordate animals. This in-depth
understanding of animal complexity can foster a sense of wonder and respect for living
beings, indirectly contributing to the empathetic social concern element of PO7.

PO8: Environment and Sustainability:

COS5: Identify the habitat diversity and role of animals in ecosystem: Understanding the role
of animals in ecosystems directly ties to environmental awareness and sustainable
development, as per POS.

COT7: Explore ethical use of animal abilities for environmental sustainability own economic
benefits: This outcome encourages responsible interaction with animals for environmental
wellbeing, aligning with PO8's focus on sustainability.

PO9: Self-directed and Life-long learning:

All Course Outcomes (COs): By mastering various aspects of non-chordate animals, students
develop the foundation for independent learning and a lifelong interest in zoology,
contributing to PO9.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.

Semester: I

Course Type: Major (Mandatory) Theory
Course Code: ZOO-102-MJM

Course Name: Fundamentals of Cell Biology
Number of Credits: 02

Number of Teaching hours: 30

Course Objectives:-

e Identification of cell types based on structural peculiarities.
e Comparison of structural properties of the cells.
e Functions of cell organelles.
e Facts & definitions of cytology, mitosis, meiosis, etc.
e Concept of cell division.
e Interpretation of the cell division stages with the help of pictures.
e Construction the models of types of cells, cell organelles, and stages of cell division.
Course Outcomes:-
Student will be able to-
COl: Identify cell types based on structural peculiarities.
CO2: Compare structural properties of the cells.
CO3: Explain the functions of cell organelles.
CO4: Recall the facts & definitions of cytology, mitosis, meiosis, etc.
COS5: Explain the concept of cell division.
COG6: Interpret the stage of cell division with the help of pictures.
COT7: Create the models of types of cells, cell organelles, and stages of cell division.

Course Articulation Matrix of ZOO 102 MJM Fundamentals of Cell Biology
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
COo1| 3 1 1 1 1 1 1 1 3
CcCo2| 3 1 1 1 1 1 1 1 3
COo3| 3 1 1 3 3 1 3 3 3
CO4| 3 2 2 2 1 1 2 1 3
CO5| 2 3 2 3 3 1 1 1 3
COo6 | 2 3 2 3 1 1 1 2 3
Co7| 1 2 3 2 2 3 1 2 3
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PO1: Disciplinary Knowledge

COl: Identify cell types based on structural peculiarities: This directly assesses
understanding of key cell types and their distinguishing features, contributing to PO1's focus
on disciplinary knowledge in cell biology.

CO2: Compare structural properties of the cells: This further strengthens PO1 by
requiring students to analyze and compare various aspects of cell structure, deepening their
understanding.

CO3: Explain the functions of cell organelles: This outcome directly aligns with PO1 by
assessing comprehension of organelle function within the context of cellular activities.

CO4: Recall the facts & definitions of cytology, mitosis, meiosis, etc.: While  primarily
knowledge-based, recalling key terms contributes to foundational understanding needed for
further comprehension in PO1.

PO2: Critical Thinking and Problem solving:

CO5: Explain the concept of cell division: This requires analyzing and understanding the
complex processes of cell division, contributing to PO2's critical thinking skills.

CO6: Interpret the stage of cell division with the help of pictures: This outcome involves
analyzing visual data and applying knowledge to identify stages of cell division, developing
critical thinking skills aligned with PO2.

PO3: Social competence:

CO7: Create the models of types of cells, cell organelles, and stages of cell division: This
promotes collaborative learning and communication skills through teamwork and model
creation, contributing to PO3's social competence.

PO4: Research-related skills and Scientific temper:

CO3: Explain the functions of cell organelles: This encourages curiosity about cellular
mechanisms and the scientific temper needed for PO4, laying foundation for research skills.
COS: Explain the concept of cell division: Understanding the complexities of cell division
fosters critical thinking and research skills aligning with PO4.

CO6: Interpret the stage of cell division with the help of pictures: Analyzing data and
drawing conclusions from visuals aligns with research skills required by PO4.

POS: Trans-disciplinary knowledge:

CO3: Explain the functions of cell organelles: Understanding organelle function connects cell
biology to other disciplines like biochemistry and physiology, contributing to POS5's focus on
trans-disciplinary knowledge.

COS5: Explain the concept of cell division: Cell division has implications for various
biological processes, promoting trans-disciplinary connections aligned with POS.

POG6: Personal and professional competence:

COT7: Create the models of types of cells, cell organelles, and stages of cell division: This
activity fosters independent learning, self-motivation, and teamwork skills associated with
POG6.

PO7: Effective Citizenship and Ethics:

CO3: Explain the functions of cell organelles: Understanding how organelle malfunctions can
contribute to diseases can cultivate empathy and awareness of ethical implications in medical
research, indirectly aligning with PO7.

PO8: Environment and Sustainability:

CO3: Explain the functions of cell organelles: Understanding how organelles like
chloroplasts contribute to carbon fixation and energy production indirectly connects to
environmental sustainability aligning with POS.

PO9: Self-directed and Life-long learning:

All Course Outcomes (COs) Mastering various aspects of cell biology fosters curiosity,
independent learning, and a lifelong interest in the field, contributing to PO9.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology Program Code: ZOO

Class: F.Y. B.Sc. Semester: 1

Course Type: Major (Mandatory) Practical

Course Code: Z0OO-103-MJM Course Name: Zoology Practical-I

Number of Credits: 02 Number of Teaching hours: 60

Course Objectives:-

e Taxonomic classification of invertebrate animals.
Culturing of animals.
Preparation of vermiculture unit.
Use of dissecting instruments.
Working of microscope.
Mountings of prokaryotic and eukaryotic cells.
Demonstration of mitochondria and bar body with suitable experiment.
Course Outcomes:-
Students will be able to-
COl: Classify the invertebrate animals.
CO2: Culture the animals.
CO3: Apply known procedures to solve the problem of biodegradable waste.
CO4: Acquire the skills in handling and dissecting the earthworm.
CO5: Explain handling, principle and working of microscope.
CO6: Compare the mounting types of cells.
CO7: Plan the experiment for demonstration of mitochondria and bar body.
Course Articulation Matrix of ZOO 103 MJM Zoology Practical-I

Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
Ccol1| 3 1 1 1 1 1 1 1 3
Cco2| 3 1 3 3 1 3 1 1 3
Co3| 3 3 1 2 3 2 3 3 3
Co4| 1 2 3 2 2 3 2 2 3
COs5| 3 1 2 3 2 2 2 1 3
Co6| 3 1 1 3 1 2 2 1 3
Co7| 1 3 2 1 2 1 2 1 3

POL1: Disciplinary Knowledge:

COl: Classify the invertebrate animals: This builds knowledge of invertebrate
diversity and taxonomic systems, contributing to PO1 in zoology.

CO2: Culture the animals: This involves understanding their habitat and
environmental needs, strengthening knowledge of invertebrate biology for PO1.

CO3: Apply known procedures to solve the problem of biodegradable waste: This
links invertebrate ecology and biodegradation processes, expanding POI1 to include
environmental applications.

COS5: Explain handling, principle and working of microscope: This directly
contributes to PO1 by developing knowledge of a fundamental research tool used in
studying invertebrates.
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CO6: Compare the mounting types of cells: This enhances understanding of
microscopy and cell preparation techniques, strengthening PO1 in cell biology.

PO2: Critical Thinking and Problem solving:

CO3: Apply known procedures to solve the problem of biodegradable waste: This
requires analyzing waste composition, selecting appropriate invertebrates, and
adapting procedures, demonstrating problem-solving skills for PO2.

CO7: Plan the experiment for demonstration of mitochondria and bar body: This
involves critical thinking to design an experiment, select appropriate tissues, and
control variables, aligning with PO2.

PO3: Social competence:

CO2: Culture the animals: This can involve teamwork and group discussions on
animal handling and maintenance, contributing to social competence for PO3.

CO4: Acquire the skills in handling and dissecting the earthworm: This fosters
collaboration and communication through observing and practicing dissection
techniques together, aligning with PO3.

PO4: Research-related skills and Scientific temper:

CO2: Culture the animals: This requires careful observation, data recording, and
analysis of animal behavior and growth, developing research skills in line with POA4.
COS5: Explain handling, principle and working of microscope: Understanding and
operating a microscope is essential for research skills and scientific temper in zoology,
as per PO4.

CO6: Compare the mounting types of cells: This involves analyzing data and critically
evaluating different procedures, aligning with research skills and scientific temper in
POA4.

CO7: Plan the experiment for demonstration of mitochondria and bar body: This
requires designing experiments, using resources efficiently, and analyzing results,
contributing to research skills and scientific temper aligned with PO4.

POS: Trans-disciplinary knowledge:

CO3: Apply known procedures to solve the problem of biodegradable waste: This
connects invertebrate biology to environmental science and waste management,
contributing to trans-disciplinary knowledge as per POS.

POG6: Personal and professional competence:

CO2: Culture the animals: This fosters independent learning, responsibility, and time
management skills through maintaining animal cultures, aligning with PO6.

CO4: Acquire the skills in handling and dissecting the earthworm: This develops
manual dexterity, precision, and attention to detail, contributing to personal and
professional competence in PO6.

PO7: Effective Citizenship and Ethics:

CO3: Apply known procedures to solve the problem of biodegradable waste: This
promotes awareness of environmental sustainability and responsible utilization of
resources, indirectly aligning with the social concern aspect of PO7.

PO8: Environment and Sustainability:

CO3: Apply known procedures to solve the problem of biodegradable waste: This
directly addresses environmental sustainability by using invertebrates for
biodegradation, aligning with POS.

PQO9: Self-directed and Life-long learning:

All Course Outcomes (COs): By developing various skills like animal handling,
research planning, and problem-solving, the course encourages independent learning
and a lifelong interest in invertebrate biology and environmental solutions,
contributing to PO9.
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Department of Zoology F.Y.B.Sc. Semester-1

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology Program Code: ZOO

Class: F.Y. B.Sc. Semester: I
Course Type: Open Elective (Theory)

Course Code: ZO0O-116-OE Course Name: Fresh Water Fishery (stsar aroerdfter srewrdreft)
Number of Credits: 02 Number of Teaching hours: 30

Course Objectives:-
®  FRITTHARITI HAdbeuslT STTfOT SITHT 3Te=ITI0T

®  HARRIJTAd UBdR 33T

®  SSUT UTUITA T HIT f3f3er STTeft 3r=maor,

® IS 3TH dAR PUITTT Hl?biall STHJTRAUL.

o  HerIRAgefeT SBIATST TATTATTIT Q&I 33T HI0T,
o IR femfduarear fafaer ugd! are=mor.

® I ITARITATS! SUSSE JIBTT ATSTeTraT T@TaT 2oy,
Course OQutcomes:-

e TN I hodledal Feanei-
CO1: aew aamrTdia Jeffar wIar 8 oredter.
CO2: SRSIFAR A TATT FTETATATS! FATTVMRY AU B B

CO3: siisar IToTee A ST ART AR UTATTATS! forag bt

CO4: fafaer ATATST ATPIOMR 37" AR BIUITAT AT BT ITCHIATT PIAT.

COS5: AT AgefaraArd! raexs g&rdr adid.

CO6: AR feafauamear fafder ugdiar arur o= 21ba.

CO7: A TSATITATST SUSE AP TsTelid! Adpy AT G Bcftar.

Course Articulation Matrix of ZOO 116 OE Fresh Water Fishery (stsat groardta

m”reﬂ) Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
Ccol1| 3 1 1 1 1 3 1 1 3
co2| 3 1 1 3 1 3 1 1 3
Co3| 3 1 2 2 1 3 1 1 3
Co4| 3 2 3 1 1 2 1 1 3
COs5| 3 3 2 3 1 1 3 3 3
Co6| 3 2 3 1 1 3 2 2 3
CO7| 2 2 1 1 3 3 2 2 3

PO1: saraaRe gmar:

CO1: A Taamdtar Teffar vagr 83 obdiar.: a1 SfeweR, Fareff s =g
fafde Scjgga qmer 3ol Stercd fAwRia BT, ST TITeT TTATATT TR IVITT AG Bl
CO2: SRORFIR AR T JEUIRATST AROMRT TIRT $& Idhd.: I IEeier, &Gamff

ATIITATIATS! 3Maedss UImnd JAeeaT STUSHRATES! aedd Fo 0T Brorcy s

DHIATd.
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CO3: sitsgr uoaTdla Ipd STda AR AR UTdeRIe! foag odber.: a7 Sftwier, et
ARIITETSTRATS A AT TSIl foras SvamATst snaeids |fret 31for stered fasRid =ard.
CO4: ffder AT APIUR 37F aIR BT ATfEAT 3TeHATT Bcitel. s o1 Sfgserasn, faaeff
fafder amemean dwveRT SRET QUi FRUATATS! 3TE TR BROATATS! TS &1l 3MOT Dlercr
g w=am.

COS5: A= Fatfarardt smasyes gardar gdier.: a1 SfesereR, Faredf s Jasfamean rgaegs
3ATFOT CIRATS ATSTONZT SUTIRASTT g STTSI%Rds BIaTd.

CO6: 7= fempfavarear fafae ugdiar aTar &® Udba.: AT IfereR, Fareff AraRt anfor ARy
fepauaren fAfde ugdiage amer anfor Stercd el s2ard.

CO7: AT ISATIRATS! IUTeE AIBRT ool AdHY ATfgt detet.: a7 fgsergr, faemeff
AT TARITATS! U FBR! 3igaret IAMfor i Agraraga Alfgdt gard, SIge oIl
ITATRT J& BIUIRATST 31for areraoamardt e g

PO2: amfere Srereesar

CO35: Ac Al Agaiass SRRl ATHIfSI® SaTaaRId HIde gofad.

PO3: F2Nerst Stere

CO4, CO6: A12reaT UINUITIT SIISTT JTOT AR fehauameaT Ugdtar TRy B0 T DH AN ES
Pl fdwRia &2,

PO4: Fxareres 31for feeivoreas e

CO02, COS5: germa Figoflardt sifora smfor TeraTa aaedd RIard, a3 ATl BRIGHd
faetiworRITST ST fA2eyor B30T SRS 3113, TTD AT BIAATET TTGTeT .

POS5: arcR-faw gmen:

CO7: FRBRY AT SMOT RO AASIE LUATATS! LATH AT ATHISTS fFBT AT /el IS
313, STTH® ACIITETeT R f[aweft sisd.

PO6: daftses anfor aRTRIs Htered:

CO1, C0O2, CO3, CO6, CO7T: Tera wieoft, AT foras, feawaur anfor TReRT Arsterar e
HUITATS! SATaATRIG IUHBH, foristet, forofer gor a11for ste &rf avas srIdard, a1 daftee J1for
TATRIS B [FBRia sard.

PO7: vt serfyasca 3mfor sfiferamst:

COS: fepte ARIITAS UG TRATET BV SIAEGR G ARV TITIA AT 38, ATHD
fHformTet sTeTRi B eaTeT TeTgTeT fAwd.

PO8: gafazor anfor fearasuom:

CO5: ferres auTes o ST wifaroftyr gfiomarfaw=ft Sereemar gafazer feawtesaumen
JeTGTeT GTd.

PO9: va-fordfra anfor smsftast f3rasor

ad erfea goma: All COs: acurasTe ffaer Semed wyca Fwfaor Fads fErevamar emm

Ao AT §ATA 3iTSfiast W ferafor &2d, 3 T By fIwRid s,
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Department of Zoology F.Y.B.Sc. Semester-1

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.

Semester: I

Course Type: Open Elective (Practical)

Course Code: ZO0O-117-OE

Course Name: Fresh Water Fishery (stsan umerdfter seeadreft sreaferes)
Number of Credits: 02

Number of Teaching hours: 60

Course Objectives:-

¢  HRIAATA UBR 33=ITRI0T

* I UTHISRATS! 3a2eh UToTe! S[oradT aaTiol.
o 3NsdT UTuATA e AT f3faer STt aremyor.
o HIATHATS 3T TR BI0ITAT UfSsT S13ITHAOT.

o  AIATE S HIATSTT EATTATT Q&I 37T FHI0T.

*  AIUTATIATS! CTTSTUTTR T ATEISTTT 3TTOT AIBTT ATSTeTTaAT T3 BT,

o Ty s forfefdt, dfdset amfor atgqe amaT Ry &0

Course Outcomes:-

AR fAwmar s Seareiar fdemeff-
COl: SRSIF[AR AT AT STEUATATS! AR TRIRY B AB.
CO2: AR UTAeTATS! AG2IPH ToIT! S[UTaT TURId.
CO3: strsar UTodTde A1 ST ART 37T, MTOr forag 2arbet.
COA4: f3f3er ATATT APTIR 3T TR BT,
COS5: A ATETRATST 3MTa2TB G&TaT Ecftet JATfOT IeTH T erds U JTSTe el
CO6: TRIUTATRITSt ATSTUTRT ATESTTAT STTIOT FIBRY ATSTeTraT IUINST & AB.

CO7: 7z &fts1 ferfefcft, Ufdbet ool arge amaT 31 Sel ¥9d:dT STTATT & ABeT.
Course Articulation Matrix of ZOO 117 OE Fresh Water Fishery (stsar aroendter

rerdeft weafars) Weightage: 1: Partially related, 2: Moderately related, 3: Strongly

related
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9
Cco1l1| 3 1 1 1 1 3 1 1 3
cOo2| 3 1 1 3 1 3 1 1 3
CcOo3| 3 1 2 2 1 3 1 1 3
CO4| 3 2 3 1 1 2 1 1 3
CO5| 2 3 2 3 1 1 3 3 3
COo6| 3 2 3 1 1 3 2 2 3
CcO7| 3 2 1 1 3 3 2 2 3
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PO1: =maaiRe &war:

COl1, CO2, CO3, CO4, CO6, CO7: sggamareaT Atft oo, dora ey, e AT foras o,
37 AR B0, ARY feapaor anfor ARt ASTeTrar oATer 80T IT A SATAATRIG DI 3713 d.

PO2: ATl SeReas:

COS5: AT AEfTeT Ag@TEd SRR ATHTIIS STSTaGRId! HIFeT Gofad.

PO3: JAaMeret Stercd:

CO4, CO6: AT TINUITIT ST1ISTT JTOT AR fepauamear Tgdtar 3y B0 3Ta9dd AME6T Hired
el &=d.

PO4: FZamenss anfor fFecionens staed:

CO2, CO5: aara srgoflardt sifora anfor AieHTa 3Eedd 3RAATT, a3 HoIUTeleldl BRIGH!
fIreciyuTATst ST fAoeiuor 0T SRS 31Tg, ITY® AT BrreTiel TTGTeT fHed.

PO5: arR-faw=r e

CO7: Az st forfefet, dfdbsr amfor argae & fAw arefomes, Sawemyet 3o qIfaRoreRsT JRAREAT 5
fArw=meft F€fera amgd.

POG6: dafte o =aTaaTRes Bt

COl1, C0O2, CO3, CO6, CO7: daema wiegoft, ary forgs, fewaor 3for ISR Arsterar @y goarardt
TTATRIG IUHH, fornsier, forofar 8ot 371for ste oRf 3Mase 3RIATd, AT AATee ST SATTATRIS BT
faefra sam.

PO7: yardt stwrfyesea amfor sfiferame:

COS5: fears AcHIITeTs Ugd! TICATEd B0 STEEGR JATG0N TG JAST 318, ATHD o fciTet
ST e careTt TeTaTet faed.

PO8: gxfazor amfor fewresgorm:

CO5: fewpres TezguTetst a3t 3rTfor gerfarvfler ufeommfdwstt Sereesar wafaror fewsrasguar TergTer ard.
PO9: Ta-frdf3ra smfor smeftaet frgor:

Jd BrRigA gRomd (COs): Agueeear fafde domed wca Fwofdor ads feevamar grem amfor a1
&1 JTtiaet 3 forafor Bd, § Agw@d Hicy [FHmRia &,
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Department of Zoology F.Y.B.Sc. Semester-1

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.

Semester: I

Course Type: Vocational Skill Courses (Theory)

Course Code: ZOO-121-VSC

Course Name: Biological Techniques-I

Number of Credits: 02

Number of Teaching hours: 30

Course Objectives: -

e Acquaintance with good laboratory practices.
e Working mechanism of laboratory instruments
¢ Instrument handling and maintenance.

e C(leaning and sterilization of glass-wares.

e Preparation of solutions.

e Principle and working of pH meter.

e Separation of biomolecules.

Course Outcomes: -

Student will be able to-
CO1: Implement good laboratory practices.
CO2: Demonstrate working mechanism of laboratory instruments.
CO3: Handle the instruments and keep its maintenance.
CO4: Clean and sterilize glass-wares for different experiments.
CO5: Prepare the solutions of different concentrations.
CO6: Measure the pH of different samples with the help of pH meter.
CO7: Separate different biomolecules.

Course Articulation Matrix of ZOO-121-VSC: Biological Techniques-I
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
COo1| 3 1 1 2 1 2 3 3 3
co2| 3 3 1 2 1 2 1 1 3
Co3| 3 3 3 2 1 2 3 1 3
CO4| 3 3 3 2 3 2 1 3 3
COs5| 3 1 2 2 3 2 2 1 3
Co6| 3 3 1 2 3 2 2 2 3
Co7| 3 3 3 2 3 2 2 2 3
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PO1: Disciplinary Knowledge:

COl1, CO2, CO3, CO4, COS5, CO6, COT: All COs involve understanding and using
fundamental laboratory techniques, equipment, and principles, contributing to
disciplinary knowledge in specific fields.

PO2: Critical Thinking and Problem Solving:

C0O2, CO3, CO4, CO6, CO7: Troubleshooting equipment, designing solutions for
cleaning/sterilization, adapting procedures to different samples, and interpreting pH
measurements require critical thinking and problem-solving skills.

PO3: Social Competence:

CO3, CO4, COT7: Safely handling equipment, collaborating in experiments, sharing
and discussing results, & maintaining lab ethics promote social competence &
teamwork.

PO4: Research-related skills and Scientific Temper:

All COs: Mastering laboratory skills is essential for research. CO1-7 involve planning
experiments, using equipment precisely, recording data accurately, and analyzing
results, strengthening research skills and scientific temper.

POS: Trans-disciplinary knowledge:

CO4, CO5, CO6, COT: Cleaning protocols, solution preparation, pH measurement,
and biomolecule separation techniques are applicable across various scientific
disciplines, promoting trans-disciplinary knowledge.

POG6: Personal and professional competence:

All COs: Developing dexterity, attention to detail, time management, & organizational
skills for effective lab work strengthens personal & professional competence.

PO7: Effective Citizenship and Ethics:

COl1, CO3: Implementing good laboratory practices ensures safety, reduces
environmental impact, & promotes waste disposal, aligning with ethical citizenship.
PO8: Environment and Sustainability:

CO1, CO4: GLP emphasizes resource conservation, minimal waste generation, and
proper waste disposal, contributing to environmental sustainability.

PQO9: Self-directed and Life-long learning:

All COs: Mastering laboratory skills fosters independent learning, adaptability to new
equipment/techniques, and a curiosity to explore scientific concepts, contributing to
lifelong learning.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.

Semester: I

Course Type: Skill Enhancement Course (Practical)

Course Code: ZOO-126-SEC

Course Name: Medical Laboratory Technology-I

Number of Credits: 02

Number of Teaching hours: 60

Course Objectives:-

e Identification of glass-wares and instruments.
Working of instruments.
Identification of blood cells and blood groups.
Estimation of hemoglobin.
Counting of blood cells and its interpretation.
Preparation of blood smear and measurement of blood pressure.
Deproteinization of samples.
Course Outcomes:-
Student will be able to-
COl: Distinguish glass-wares and identify instruments.
CO2: Demonstrate the working of instruments.
CO3: Distinguish blood cells based on morphology and identify blood groups.
CO4: Determine haemoglobin content.
CO5: Count blood cells and interpret obtained data.
CO6: Prepare blood smear and measure blood pressure.
CO7: Deproteinize blood samples.
Course Articulation Matrix of ZOO-126-SEC: Medical Laboratory Technology-I

Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | P PO9
COo1| 3 1 2 1
CO2
COo3
CO4
CO5
CO6
CO7

[=™)

W[ W |[W W W | W

W (W (W (N |W ||
[SRUFSRI SRS REFSRE S
NININININNN
[FSREFSRRISREFSRRIS RN
NINININNN

N || DN |k [ |

BN (DN | bt | | |k (| D
W W (W W W W W

PO1: Disciplinary Knowledge:

COl1, CO2, CO3, CO4, COS5, CO6, COT7: All COs involve understanding and applying
fundamental knowledge of hematology techniques, equipment, and blood cell properties,
contributing to disciplinary knowledge in biology and healthcare.
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PO2: Critical Thinking and Problem Solving:

CO2, CO3, COS5, CO6, CO7: Analyzing instrument functions, differentiating blood cells,
interpreting data from cell counts and haemoglobin levels, and troubleshooting technical
issues require critical thinking and problem-solving skills.

PO3: Social Competence:

CO03, CO5, CO6 Collaborating in lab work, discussing results, and maintaining
professionalism in patient care settings promote social competence and teamwork.

PO4: Research-related skills and Scientific Temper:

All COs: Mastering hematology skills is essential for medical research. CO1-7 involve
planning experiments, using equipment accurately, recording data systematically, and
analyzing results, strengthening research skills and scientific temper.

POS: Trans-disciplinary knowledge:

CO3, CO4, CO5, CO6, CO7: Blood analysis data is utilized in various medical
specialties, making these skills relevant to areas like pathology, immunology, and clinical
research, promoting trans-disciplinary knowledge.

POG6: Personal and professional competence:

All COs: Developing dexterity, precision, time management, & organizational skills for
efficient lab work & patient interaction strengthens personal & professional competence.
PO7: Effective Citizenship and Ethics:

CO3, CO6: Accurate diagnosis & blood group identification are crucial for patient care.
Adhering to safety protocols and patient confidentiality promotes ethical citizenship in
healthcare.

PO8: Environment and Sustainability:

COl1: Identifying reusable glass-wares and minimizing waste generation during
experiments contribute to environmental sustainability.

PQO9: Self-directed and Life-long learning:

All COs: Mastering hematology skills fosters independent learning, adaptability to new
technologies and procedures, and a curiosity to explore new advancements in blood
analysis, contributing to lifelong learning.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.

Semester: 1

Course Type: Indian Knowledge System (Theory)

Course Code: ZOO0O-137-1KS

Course Name: Animal Diversity & Conservation in Indian Culture

Number of Credits: 02

Number of Teaching hours: 30

Course Objectives:-

¢ Basic information on animals in Indian culture.

e C(lassification of some animals by Indian ascetics.

* Habitat and behavioral diversity of animals in perspective of Indian culture.

e Correlation between Indian culture and animal conservation.

* Role of animals in ecosystem.

¢ Domestication of animals

* Animal taming in Indian culture.

Course Outcomes:-

Student will be able to-

CO1: Recall facts about animals in Indian culture.

CO2: Classify animals as per Indian tradition.

CO3: Compare habitat and behavioral diversity of animals.

CO4: Analyze role of Indian culture in animal conservation.

COS5: Explain role of animals in ecosystem.

CO6: Predicts correlation between Indian culture and animal domestication.

CO7: Explain the concept of animal taming in Indian culture

Course Articulation Matrix of ZOO-137-IKS: Animal Diversity & Conservation in
Indian Culture
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9
COo1| 3 1 1 2 1 3 2 3 3
CcCOo2| 3 3 3 2 1 3 2 3 3
Co3| 3 3 3 3 1 3 2 1 3
CO4| 3 3 1 2 3 2 2 1 3
COs5| 3 1 1 3 3 2 2 1 3
Co6| 3 1 1 3 1 2 2 2 3
Co7| 3 1 3 2 1 2 2 3 3
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PO1: Cultural Awareness and Sensitivity:

All COs: Understanding the various ways animals are integrated into Indian culture,
traditions, and beliefs fosters cultural awareness and sensitivity.

PO2: Critical Thinking and Problem Solving:

CO3, CO4, COS5: Analyzing habitat and behavioral diversity, evaluating the role of culture in
conservation, and understanding the animal-ecosystem relationship require critical thinking
and problem-solving skills.

PO3: Communication and Collaboration:

CO2, CO7: Discussing classification systems, sharing insights on animal taming practices,
and collaborating on projects about domestication promote communication and collaboration
skills.

PO4: Research-related skills and Scientific temper:

CO3, COS5, CO6: Researching specific animal-habitat connections, exploring the scientific
basis of animal roles in ecosystems, and predicting correlations between culture and
domestication strengthen research skills and scientific temper.

POS: Environmental Sustainability:

CO4, COS5: Analyzing cultural conservation practices, understanding the importance of
animal roles in ecosystems, and exploring responsible taming practices contribute to
environmental sustainability awareness.

POG6: Personal and Professional Competence:

COl1, CO2, CO7: Acquiring knowledge about animals in Indian culture enhances personal
cultural literacy, while classifying animals and explaining taming practices can develop
research and presentation skills, contributing to personal and professional competence.

PO7: Lifelong Learning and Adaptability:

All COs: Exploring the diverse connections between animals and Indian culture encourages a
lifelong interest in learning and adaptability to new perspectives and knowledge domains.
PO8: Environment and Sustainability:

COl, CO4, COS: Recalling cultural stories and practices that promote animal respect and
conservation connects environmental values embedded in Indian culture. Analyzing the role
of animals in ecosystems highlights their importance for environmental balance.
Understanding traditional conservation practices can inspire solutions for sustainable wildlife
management.

CO6, COT7: Predicting correlations between Indian culture and animal domestication can
reveal how historical practices influenced sustainable agricultural and pastoral systems.
Explaining taming practices can raise awareness about responsible human-animal
interactions, promoting sustainable animal care.

PQO9: Self-Directed and Lifelong Learning:

All COs: Exploring the rich tapestry of relationships between animals and Indian culture
fosters a lifelong curiosity about diverse cultural expressions and their historical contexts.
Engaging with these insights encourages continuous learning, research, and exploration of
new connections between animals, culture, and sustainability.

Recalling and classifying animals through Indian traditions stimulates independent learning
and knowledge sharing. Explaining taming practices encourages research into historical
methods and their relevance in modern contexts, promoting lifelong engagement with the
subject.
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CBCS Syllabus
F.Y. B.Sc. (Zoology) Semester -11
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Choice Based Credit System Syllabus (2023 Pattern)
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PSOl.

PSO2.

PSO3.

Programme Specific Outcomes (PSOs)

Disciplinary Knowledge: Understand the basic concepts of various branches of
Zoology like Cell Biology, Genetics, Taxonomy, Physiology, Biochemistry,
Molecular Biology, Embryology, Developmental Biology, Immunology, Ecology and
Applied Zoology.

Critical thinking and problem solving: Analyse the relationships of animals with
abiotic factors and different biotic factors like plants and microbes. They will able to
interpret the pathogen based upon symptoms of disease.

Individual and Teamwork: Sets up the experiments and performs the same as per
laboratory standards in different fields of Zoology like Taxonomy, Physiology,
Ecology, Cell biology, Genetics, Applied Zoology, Clinical science, tools and
techniques of Zoology, Toxicology, Entomology, Nematology, Sericulture,
Biochemistry, Ichthyology, Animal biotechnology, Immunology, Physiology and

research methodology.

PSO4. Research related skills and scientific temper: Propose hypothesis, formulate tests, use

PSOs5.

PSOé6.

PSO?7.

various modern instruments for biological analysis, data collection and field surveys
and interprets the data and find answers.

Critical Thinking: Recognizes the relationships between structure and functions at
different levels of biological organization (e.g., molecules, cells, organs, organisms,
populations, and species) for animals.

Development of Observation Skills: Distinguishes different ecosystems (e.g.,
terrestrial, freshwater, marine) based on biological, chemical, and physical features;
Correlates the morphology, physiology, behaviour with the properties of habitat.
Ethics and Effective Citizenship: Contributes the knowledge for sustainable

development and nation building.

PSO8. Management Skills: Exhibits management skills in applied branches of Zoology like

PSO9.

Apiculture, Sericulture, Aquaculture and Agriculture.
Environmental Ethics and Sustainability: Explains the broad understanding of

ecosystems, biodiversity and their conservation.

PSOI10. Ildentification of critical problems and issues: Detect the causes and consequences

of biodiversity depletion.

AES’s T. C. College (Autonomous), Baramati. CBCS Syllabus 2023 Pattern as per NEP 2020




Department of Zoology

F.Y .B.Sc. Semester-I1

Major
Semes . VSC, SEC AEC, VEC, OJT, FP, Cum. Degree/
Level T
evell ™ ger Mandatory | EeCtv Minor GE/OE (VSEC) IKS | CEP,CC,RP | Cr/Sem| Cum.Cr.
es
200-116-OF: ENG-131-AEC:
700-101-MJM: Fresh Water Fishery ZOO‘-121-VSC:- Functional English- US--CC1:
Animal Systematics (NS AOATAT AT Biological I NSS/NCC/Yog
& Diversity-1 ) Techniques-I a/Cultural
’ Activity/Sports
. Z00-126-SEC: 7Z00-135-VEC:
FZ O(?-IOZ;D{[JI\;[' 7200-117-OE: Medical Environmental
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Department of Zoology

F.Y.B.Sc. Semester-I1

Course Structure for F.Y.B.Sc. Zoology (2023 Pattern)

Sem Course Type Cé):g:e l(égumr:e g:l::éga/l Credits
Major Mandatory 7Z00-101-MJM |Animal Systematics & Diversity — | Theory 02
Major Mandatory 700-102-MJM  [Fundamentals of Cell Biology Theory 02
Major Mandatory Z00-103-MIM |Zoology Practical — 1 Practical 02
Open Elective (OE) Z00-116-OE ffﬁe;;l L’ij‘;";?;?.j;? N Theory 1y
Open Elective (OE) 700-117-OF Ff;Sh Water Fishery (Practical) Practical | 02

(NS TWOATAT AIAN (T EH)
Vocational Skill Course (VSC)  [ZOO-121-VSC  Biological Techniques-I Theory 02
: Skill Enhancement Course (SEC) | ZOO-126-SEC  Medical Laboratory Technology-I Practical 02
Ability Enhancement Course
(AEC) ENG-131-AEC |Functional English-I Theory 02
Value Education Course (VEC) [ZOO-135-VEC |Environmental Science Theory 02
Animal Diversity & Conservation in
Indian Knowledge System (IKS) |ZOO-137-IKS | 400 Culture Theory 02
Co-curricular Course (CC) -- To be selected from the Basket Theory 02
Total Credits Semester-I 22
Major Mandatory 7Z00-151-MJM  |Animal Systematics & Diversity — 11 Theory 02
Major Mandatory 700-152-MJM  |Genetics Theory 02
Major Mandatory 7Z00-153-MIM  [Zoology Practical — II Practical 02
Minor 7Z00-161-MN  |Apiculture Theory 02
Open Elective (OE) 700-166-OF (E:;_?F%%‘:t& "ljypes & management Theory 02
( (FhS: UehR I cIIEUTTeT)
Crop pests: Types & management
(Practical)
Open Elective (OE) 00-167-0F (TSl (7S YR d cIaeATTe) Practical 02
I (UTIETR)
Vocational Skill Course (VSC)  [ZOO-171-VSC  |Biological Techniques-II Practical 02
Skill Enhancement Course (SEC) [ZOO-176-SEC  Medical Laboratory Technology -II Practical 02
Ability Enhancement Course ENG-I81-AEC | _ . Theory 0
(AEC) unctional English-11
Value Education Course (VEC)  |ZOO-185-VEC  |Digital and Technological Solutions Theory 02
Co-curricular Course (CC) -- To be selected from the Basket Theory 02
Total Credits Semester-I1 22
Cumulative Credits Semester I + Semester II} 44
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Department of Zoology F.Y.B.Sc. Semester-II

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology

Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Major (Mandatory) Theory
Course Code: ZOO-151-MJM
Course Name: Animal Systematics & Diversity-I1
Number of Credits: 02
Number of Teaching hours: 30
Course Objectives:

. Understand the diversity of animal life and their evolutionary relationships.

. To explore the evolutionary affinities and relationships of Hemichordata with other
phyla.

. Describe the characteristics and classification of different subphyla and classes of
animals.

. Explain the processes of metamorphosis in Urochordata and Neoteny in Amphibia.

. Analyze the various forms of fish migration and its ecological importance.

. Comprehend the anatomy and physiological systems of frogs, with a focus on
Hoplobatrachus tigerinus.

. Develop practical skills in the identification and observation of external and internal

structures of animals.

Course Outcomes:
Student will be able to-

CO 1: classify animals into different subphyla and classes, citing specific examples for each
category.

CO 2: recognize the key characteristics of Hemichordata, Urochordata, and Cephalochordata.

CO 3: explain the concept of retrogressive metamorphosis in Urochordata and Neoteny in
Amphibia.

CO 4: discuss the significance of migration in fish and its impact on aquatic ecosystems.

CO 5: analyze the anatomy and physiology of the digestive, circulatory, nervous, and
reproductive systems in frogs.

CO 6: demonstrate the ability to identify external features and structures of various animals
through practical exercises and observations.

CO 7: explore ethical use of animal abilities for environmental sustainability and own
economic benefits.

Course Articulation Matrix of ZOO-151-MJM: Animal Systematics & Diversity-11

Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | P
Ccol1| 3
CO2
Co3
CO4
CO5
CO6
CO7
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Department of Zoology F.Y.B.Sc. Semester-II

PO1: Disciplinary Knowledge

COl aligns with PO1 as it requires comprehensive knowledge of animal classification and the
ability to apply this knowledge in a practical context.

PO1: Disciplinary Knowledge

CO2 aligns with POl as it involves understanding the characteristics of specific animal
subphyla, which is a form of disciplinary knowledge.

PO3: Social Competence

CO3 aligns with PO2 as it requires students to explain complex concepts, demonstrating
critical thinking and problem-solving skills.

PO4: Research-related skills and Scientific temper

CO4 relates to POS as it requires an understanding of the ecological impact of fish migration,
which involves integration of different disciplines.

POS: Trans-disciplinary knowledge

CO5 aligns with PO4 as it involves scientific skills and knowledge application through the
analysis of the anatomy and physiology of various systems in frogs.

POG6: Personal and professional competence

CO6 aligns with PO6 as it involves practical work and the development of professional skills
in animal observation and identification, contributing to personal and professional
competence.

PO7: Effective Citizenship and Ethics:

CO7 addresses ethical considerations, social concern, and sustainability, aligning with both
PO7 and POS.

PO8: Environment and Sustainability:

CO7 This course outcome requires students to consider the environmental impact of using
animal abilities for human benefit.

PO9Y: Self-directed and Life-long learning:

CO7 This course outcome requires students to explore new and innovative ways to use animal
abilities for environmental sustainability and economic benefit.
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Department of Zoology F.Y.B.Sc. Semester-II

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology Program Code: ZOO
Class: F.Y. B.Sc. Semester: I1

Course Type: Major (Mandatory) Theory
Course Code: ZOO-152-MJM
Course Name: Genetics
Number of Credits: 02
Number of Teaching hours: 30
Course Objectives:
e To introduce students to the basic concepts of classical genetics.
e To provide students with a comprehensive understanding of Mendelian Laws of Inheritance
and their practical applications.
e To enable students to learn about different types of gene interaction and their implications.
e To acquaint students with the concept of multiple alleles and polygenic inheritance, and
their importance in human genetics.
e To provide students with an overview of chromosome structure, function, and aberrations.
e To familiarize students with the different mechanisms of sex determination and sex-linked
inheritance in humans.
Course Outcomes:
Student will able to
CO1: define and explain the key concepts in classical genetics and applies Mendelian laws
of inheritance to solve problems in genetics.
CO2: understand the different types of gene interaction and their effects on inheritance
CO3: explain the concept of multiple alleles and polygenic inheritance and their
implications for human health and disease.
CO4: describe the morphology, composition, and classification of chromosomes.
COS5: identify and explain the different types of chromosomal aberrations and their effects
on human development.
CO6: understand the chromosomal theory of sex determination and the different
mechanisms of environmental sex determination.
CO7: describe the inheritance of sex-linked traits in humans.

Course Articulation Matrix of ZOO-152-MJM: Genetics
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related
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Department of Zoology F.Y.B.Sc. Semester-II

Each course outcome is mapped to one or more program outcomes based on the following
criteria:

Directly related: The course outcome directly addresses a program outcome.

Indirectly related: The course outcome indirectly addresses a program outcome by providing
students with the knowledge or skills necessary to achieve a program outcome.

Supportive: The course outcome supports students in achieving a program outcome by
providing them with opportunities to practice or develop the skills and knowledge necessary
to achieve that outcome.

POL1: Disciplinary Knowledge

This program outcome requires students to demonstrate a comprehensive knowledge of genetics. All
the course outcomes in this course are directly related to the study of genetics.

PO2: Critical Thinking and Problem Solving

This program outcome requires students to be able to use critical thinking and problem-solving skills
to analyze and interpret complex information. All the course outcomes in this course require students
to use these skills to solve genetics problems.

PO3: Social Competence:

This program outcome requires students to be able to communicate effectively and work
collaboratively with others. All the course outcomes in this course can be achieved through individual
and group work, such as completing problem sets, conducting laboratory experiments, and writing
research papers.

PO4: Research-related Skills and Scientific Temper

This program outcome requires students to be able to design and conduct experiments, interpret
results, and establish hypotheses. All the course outcomes in this course provide students with the
opportunity to develop these skills.

POS5: Trans-disciplinary Knowledge

This program outcome requires students to be able to integrate knowledge from different disciplines.
Course Outcome 3 (CO3) requires students to explain the implications of multiple alleles and
polygenic inheritance for human health and disease. This requires students to integrate their
knowledge of genetics with their knowledge of human physiology and disease. Course Outcome 7
(CO7) requires students to describe the inheritance of sex-linked traits in humans. This requires
students to integrate their knowledge of genetics with their knowledge of human reproduction and
development.

PO6: Personal and Professional Competence

This program outcome requires students to be able to work independently and as part of a team to
achieve common goals. All the course outcomes in this course can be achieved through individual
and group work, such as completing problem sets, conducting laboratory experiments, and writing
research papers.

PO7: Effective Citizenship and Ethics

This program outcome requires students to be able to make ethical decisions in a variety of contexts.
Course Outcome 7 (CO7) requires students to consider the ethical implications of sex-linked
inheritance.

PO8: Environment and Sustainability

This program outcome requires students to be able to understand the environmental impact of human
activity. Course Outcome 7 (CO7) requires students to consider the implications of sex-linked
inheritance for environmental sustainability.

PO9Y: Self-directed and Life-long Learning

This program outcome requires students to be able to learn independently and adapt to new

situations. All of the course outcomes in this course require students to be able to learn new
information and apply it to solve problems.
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Department of Zoology F.Y.B.Sc. Semester-II

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology

Program Code: ZOO

Class: F.Y. B.Sc.
Semester: 11
Course Type: Major (Mandatory) Practical

Course Code: ZOO-153-MJM
Course Name: Zoology Practical-11

Number of Credits: 02
Number of Teaching hours: 60

Course Objectives:-

Vertebrate classification system.

Morphometric analysis & different types of tail fins of the fishes.

Culturing of Drosophila

Human genetic traits & human karyotype ABO blood group system

Basic physiology in vertebrate animal

To provide students with hands-on experience in the study of chordate animals, including

their classification, morphology, anatomy, physiology, and genetics.

e To develop students' critical thinking and problem-solving skills by applying their knowledge
of chordate biology to real-world examples.

e To prepare students for further study in chordate biology and related fields.

Course OQutcomes:
Student will able to

COl1: classity chordate animals into the appropriate subphyla and classes, and explain the reasons
for their classification.

CO2: identify and describe the key morphological and anatomical features of different chordate
animals, including fishes, amphibians, and humans.

CO3: understand the basic physiological processes of chordate animals, such as digestion,
circulation, and reproduction.

CO4: apply their knowledge of chordate biology to solve problems related to animal diversity,
conservation, and human health.

COS5: conduct basic laboratory experiments in chordate biology, including morphometric
analysis, dissection, and karyotyping.

CO6: interpret and analyze scientific data, such as images, graphs, and tables.

CO7: communicate their findings effectively in writing and orally.

Course Articulation Matrix of ZOO-153-MJM: Zoology Practical-11

Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY
Col1| 3 1 1 1 1 1 1 2 1
cCo2| 3 1 1 1 1 1 1 2 1
Co3| 3 2 2 2 1 1 1 2 1
Co4| 1 3 2 2 2 1 1 1 1
Co5| 1 1 2 3 2 1 1 1 2
Co6| 1 2 1 3 2 3 1 1 2
COo7| 2 2 3 1 3 2 2 3 3
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Department of Zoology F.Y.B.Sc. Semester-II

Each course outcome is mapped to one or more program outcomes based on the following
criteria:

Directly related: The course outcome directly addresses a program outcome.

Indirectly related: The course outcome indirectly addresses a program outcome by
providing students with the knowledge or skills necessary to achieve a program outcome.
Supportive: The course outcome supports students in achieving a program outcome by
providing them with opportunities to practice or develop the skills and knowledge
necessary to achieve that outcome.

PO1: Disciplinary Knowledge

COl1: Classify chordate animals into the appropriate subphyla and classes, and explain the
reasons for their classification. This course outcome requires students to demonstrate their
understanding of the different subphyla and classes of chordate animals, as well as the key
features that distinguish them from each other. This aligns with the program outcome of
disciplinary knowledge, which requires students to have a comprehensive understanding of
the field of biology.

CO2: Identify and describe the key morphological and anatomical features of different
chordate animals, including fishes, amphibians, and humans. This course outcome requires
students to demonstrate their understanding of the key morphological and anatomical
features of different chordate animals. This aligns with the program outcome of disciplinary
knowledge, which requires students to have a comprehensive understanding of the field of
biology.

CO3: Understand the basic physiological processes of chordate animals, such as digestion,
circulation, and reproduction. This course outcome requires students to demonstrate their
understanding of the basic physiological processes of chordate animals. This aligns with the
program outcome of disciplinary knowledge, which requires students to have a
comprehensive understanding of the field of biology.

PO2: Critical Thinking and Problem Solving

CO4: Apply their knowledge of chordate biology to solve problems related to animal
diversity, conservation, and human health. This course outcome requires students to apply
their knowledge of chordate biology to solve real-world problems. This aligns with the
program outcome of critical thinking and problem solving, which requires students to be
able to use their knowledge to solve complex problems.

PO3: Social Competence

CO7: Communicate their findings effectively in writing and orally. This course outcome
requires students to develop their social competence by communicating their findings
effectively in writing and orally. This aligns with the program outcome of social
competence, which requires students to be able to communicate and work effectively with
others.

PO4: Research-related Skills and Scientific Temper

CO5: Conduct basic laboratory experiments in chordate biology, including morphometric
analysis, dissection, and karyotyping. This course outcome requires students to develop
their research-related skills and scientific temper. This aligns with the program outcome of
research-related skills and scientific temper, which requires students to be able to design
and conduct experiments, interpret and analyze data, and establish hypotheses.

CO6: Inteiret and analize scientific data, such as imaies, iraﬁhs, and tables. This course
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outcome requires students to develop their research-related skills and scientific temper.
This aligns with the program outcome of research-related skills and scientific temper,
which requires students to be able to interpret and analyze scientific data.

POS: Trans-disciplinary Knowledge

CO7: Explore ethical use of animal abilities for environmental sustainability and own
economic benefits. This course outcome requires students to integrate their knowledge of
chordate biology with other disciplines, such as ethics and economics. This aligns with the
program outcome of trans-disciplinary knowledge, which requires students to be able to
integrate knowledge from different disciplines to solve complex problems.

PO6: Personal and Professional Competence

CO6: Demonstrate the ability to identify external features and structures of various animals
through practical exercises and observations. This course outcome requires students to
develop their personal and professional competence by demonstrating their ability to
identify external features and structures of various animals through practical exercises and
observations. This aligns with the program outcome of personal and professional
competence, which requires students to be able to work independently and as part of a team
to achieve common goals.

PO7: Effective Citizenship and Ethics

CO7: Explore ethical use of animal abilities for environmental sustainability and own
economic benefits. This course outcome requires students to consider the ethical
implications of using animal abilities for human benefit. This aligns with the program
outcome of effective citizenship and ethics, which requires students to make ethical
decisions in a variety of contexts.

PO8: Environment and Sustainability

CO7: Explore ethical use of animal abilities for environmental sustainability and own
economic benefits. This course outcome requires students to consider the environmental
impact of using animal abilities for human benefit. This aligns with the program outcome
of environment and sustainability, which requires students to understand the environmental
impact of human activity and to develop solutions to environmental problems.

PO9Y: Self-directed and Life-long Learning

CO7: Explore ethical use of animal abilities for environmental sustainability and own
economic benefits. This course outcome requires students to think critically about the
ethical implications of using animal abilities for human benefit. This aligns with the
program outcome of self-directed and life-long learning, which requires students to be able
to learn independently and adapt to new situations.
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Department of Zoology F.Y.B.Sc. Semester-II

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology

Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Minor
Theory Course Code: ZOO-161-MN
Course Name: Apiculture
Number of Credits: 02
Number of Teaching hours: 30
Course Objectives:
e To disseminate information on economic aspects of zoology like apiculture.

e To encourage young learners for self-employment.

e To comprehend the functioning of apiculture industry and its scope in India.
e To study the honey bee species and bee products

e To study the bee keeping industry.

e To encourage adoption of scientific Apiculture by supply of disease free bee
colonies, bee health management, quality honey production and other bee products.

e To critically study the life history and rearing of honey bees, bee behavior and
communication, bee diseases and enemies.

Course Outcomes:

Students will be able to-
CO 1: Identify different honey bee species.
CO 2: Explain the tools & techniques used in apiculture.
CO 3: Illustrate the diseases of honey bee.

CO 4: Enumerate the methods of collecting, processing, and utilizing bee products,
including honey, wax, bee venom, propolis, royal jelly, and pollen grains and
thereby understands the economic importance of apiculture.

CO 5: Get acquaint about communication system among the casts in the colony.
CO 6: Understand the seasonal management of bees for bee keeping.
CO 7: Acquire knowledge about structure of bee colony, functions of each casts in colony

Course Articulation Matrix of ZOO-161-MN: Apiculture

Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY
COo1| 3 1 1 2 1 2 1 1 2
COo2| 3 1 1 2 1 3 1 1 1
COo3 | 1 1 1 3 1 1 3 2 1
CO4 | 1 2 1 1 3 1 2 3 1
COo5| 1 3 1 2 1 3 1 1 1
COo6 | 1 1 1 1 2 3 1 1 3
CO7] 3 1 1 1 2 3 2 1 1
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Each course outcome is mapped to one or more program outcomes based on the following
criteria:

Directly related: The course outcome directly addresses a program outcome.

Indirectly related: The course outcome indirectly addresses a program outcome by providing
students with the knowledge or skills necessary to achieve a program outcome.

Supportive: The course outcome supports students in achieving a program outcome by

providing them with opportunities to practice or develop the skills and knowledge necessary to
achieve that outcome.

PO1: Disciplinary Knowledge

CO 1: Identify different honey bee species. Identifying different honey bee species requires
comprehensive knowledge of bee taxonomy and characteristics specific to each species. This
aligns with the program outcome of disciplinary knowledge.

CO 2: Explain the tools & techniques used in apiculture. Understanding apiculture tools and
techniques is a part of the specific knowledge related to beekeeping, aligning with PO1.

CO 7: Acquire knowledge about the structure of the bee colony, functions of each caste in the
colony. Understanding the structure and functions of a bee colony involves disciplinary
knowledge specific to apiculture.

PO2: Critical Thinking and Problem Solving

CO 5: Get acquainted with the communication system among the castes in the colony.
Understanding the communication system in a bee colony involves critical thinking to
comprehend complex social behavior in bee castes.

PO3: Social Competence

CO5: CO 5: Get acquainted with the communication system among the castes in the colony.
This knowledge contributes to social competence by understanding the intricate social structure
of a bee colony and implementing that principle in human social life.

PO4: Research-related Skills and Scientific Temper

CO 3: Tllustrate the diseases of honey bee. Understanding and illustrating bee diseases involves
research-related skills and scientific knowledge, as it requires a systematic understanding of
diseases affecting honey bees.

POS: Trans-disciplinary Knowledge

CO 4: Enumerate the methods of collecting, processing, and utilizing bee products, including
honey, wax, bee venom, propolis, royal jelly, and pollen grains and thereby understands the
economic importance of apiculture. Understanding the economic importance of apiculture
involves integrating knowledge about different bee products and their utilization, which is a
trans-disciplinary approach.

POG6: Personal and Professional Competence

CO 2: Explain the tools & techniques used in apiculture. Explaining these tools and techniques
also demonstrates the development of professional skills and competence, which is in line with
POG6.

CO 5: Get acquainted with the communication system among the castes in the colony. This
knowledge also contributes to personal and professional competence by understanding the
intricate social structure of a bee colony.

CO 6: Understand the seasonal management of bees for beekeeping. Understanding the
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seasonal management of bees is a practical aspect of beekeeping and contributes to personal
and professional competence.

PO7: Effective Citizenship and Ethics

CO 3: Illustrate the diseases of honey bee. Being knowledgeable about bee diseases aligns with
demonstrating empathy for bee populations and ethical concerns regarding beekeeping.

POS8: Environment and Sustainability

CO 4: Enumerate the methods of collecting, processing, and utilizing bee products, including
honey, wax, bee venom, propolis, royal jelly, and pollen grains and thereby understands the
economic importance of apiculture. Recognizing the economic value of bee products relates to
the sustainability of apiculture and its impact on society and the environment.

PO9Y: Self-directed and Life-long Learning

CO 6: Understand the seasonal management of bees for beekeeping. Seasonal management
skills can be applied in various contexts, promoting the ability for self-directed and lifelong
learning as beekeeping practices evolve.

AES’s T. C. College (Autonomous), Baramati. CBCS Syllabus 2023 Pattern as per NEP 2020




Department of Zoology F.Y.B.Sc. Semester-II

SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology
Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Open Elective (Theory)
Course Code: ZOO-166-OE

Course Name: Crop pest- types and management (fUapiaitar is: TSR I =TGzATIe)

Number of Credits: 02
Number of Teaching hours: 30

Course Objectives:-

o Tdter IsTATRAT IS ForRIFUTET UGd! 33IRA,

* QUIENSY 31O BSETeTTAT HI5 forisromeaT gt re=maor.

o PTGl fdeTeaT His forRmvTeT Ugd! 3rgRoT,

o ATSfAAeRT e FoTY faset FHeget Aoy,

¢ IR TTRTAT SVMRAT ATHHTSEA fastaT mgHfa s
o QI JATfOr STaclt SrwaT JART BIO.

o fUPTA SR AT IATH B,

Course Outcomes:-
A AT 3= Borar faaeff-

CO1: JTI(AT 1S fFRIOTSAT Ugiel! STCHATT B
CO2: HI5 FRIOMeIT ATEIATIST JUIETT ATfOr TSEMATA ICTATT dTS B= 2Bl
CO3: FIat fUeATst Hi5 forbomeT Teg Ugd! AaTd raeiy ABar.
CO4: T AT 1Tt S5 Jod FIOTIR FHATST Ty, AD.
CO5: ATt fasdhar urgeia g 2repar.
CO6: FTSfAcIeT ETeaTett BT} fasataT urgea Iy, 2rasa.
CO7: i Htsforiror wxer IR s e fAog e
Course Articulation Matrix of ZOO-166-OE: Crop pest- types and management (fd@iailer

Hls: UBR g TGTATIST) Weightage: 1: Partially related, 2: Moderately related, 3: Strongly

related
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9
CO1 3 1 1 1 1 1 1 1 1
CO2 1 3 1 1 1 1 1 1 1
CO3 1 1 3 1 1 1 1 1 1
CO4 1 1 1 3 1 1 1 1 1
CO5 1 1 1 1 3 1 1 1 1
CO6 1 1 1 1 1 K] 1 1 1
CO7 1 1 1 1 1 1 3 2 2
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Each course outcome is mapped to one or more program outcomes based on the following
criteria:

Directly related: The course outcome directly addresses a program outcome.

Indirectly related: The course outcome indirectly addresses a program outcome by providing

students with the knowledge or skills necessary to achieve a program outcome.
Supportive: The course outcome supports students in achieving a program outcome by

providing them with opportunities to practice or develop the skills and knowledge necessary
to achieve that outcome.
PO1: Disciplinary Knowledge

COl: JoaeToaT dts foREvEIT Ugdt ScaATd . This course outcome requires

students to demonstrate their knowledge of the different methods of pest control. This aligns
with the program outcome of disciplinary knowledge, which requires students to have a
comprehensive understanding of the field of agriculture.

PO2: Critical Thinking and Problem Solving

CO2: $iz formvTT ATETATIS Uiy Mo eI SCIHTT I16 B&E Adar. This

course outcome requires students to apply their knowledge of pest control to improve crop
yield. This aligns with the program outcome of critical thinking and problem solving, which
requires students to be able to apply their knowledge to solve real-world problems.

PO3: Social Competence

CO3: o1l fuemiardt His fermvmRT Ao ggdt Aara Sﬁﬁ'@%ﬁﬁ:ﬁ. This course outcome

requires students to be able to apply their knowledge of pest control to specific crops in the
field. This aligns with the program outcome of social competence, which requires students to
be able to work effectively in a variety of contexts.

PO4: Research-related Skills and Scientific Temper

CO4: 25 ATfOr sTact S B FIUTR FbATeT €ly 2ABal. This course outcome requires

students to be able to identify and mitigate the damage caused by specific pests. This aligns
with the program outcome of research-related skills and scientific temper, which requires
students to be able to conduct research and apply scientific principles to solve real-world
problems.

POS: Trans-disciplinary Knowledge.

COS5: ameHTeaste fdstar urgHfa A rear. This course outcome requires students to

integrate their knowledge of pest control with their knowledge of vegetable production. This
aligns with the program outcome of trans-disciplinary knowledge, which requires students to
be able to apply their knowledge from different disciplines to solve complex problems.

POG6: Personal and Professional Competence

CO6: AT &TeTetT GIoTR} fbetaT smgefa Iy ABar. This course outcome requires

students to be able to independently apply their knowledge of pest control to protect stored
grain. This aligns with the program outcome of personal and professional competence, which
requires students to be able to work independently and as part of a team to achieve common
goals.
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PO7: Effective Citizenship and Ethics
CO7: T Hisformior sRet It ST Scas fA®g a1l This course outcome

requires students to consider the ethical implications of using pest control methods to
increase crop yield. This aligns with the program outcome of effective citizenship and ethics,
which requires students to make ethical decisions in a variety of contexts.

POS8: Environment and Sustainability

CO7: i Sisfermor BHe SIRIId I 3cus fA®g adwdr. This CO requires students to

consider the environmental impact of pest control. This aligns with the PO of environment
and sustainability, which requires students to understand the impact of their actions on the
environment.

PO9Y: Self-directed and Life-long Learning
CO7: Ao Hisforiior wxer IRt ST 3cas fAwg et This CO requires students to

be able to learn new methods of pest control as they become available. This aligns with the
PO of self-directed and life-long learning, which requires students to be able to learn
independently throughout their lives.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020

(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology
Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Open Elective (Practical)
Course Code: ZOO-167-OE

Course Name: Crop pest- types and management (fUsiaitar is: TSR I =TGzATIe)

(STcaféres)

Number of Credits: 02
Number of Teaching hours: 60
Course Objectives:-

o Jardicr His PR UG FHSE go.

* TRFSIAIT HI5 fRPIUITRIT UG I=T=IoN.

® QUIENSY 3ATIOT BSETEITST FIUTRT IS AT,

o A I UHH sToTa! fiepiear Sis forimomeT Ugdt TR0
¢ AN ATBIAAAT &TITAT FIUTR] fbat Fasger 8o,

* IR TTRAT HSaie fdstar wgwfa Az

o Aarchter AsTATRIT His BT ATfElt HXReT BT,
Course Outcomes:-

AR A=A 3 Sewar fdemeff-
CO1: IsTAvTeoT 15 foRHvmeT Ugd siaciaeT Be.
CO2: Et5 FoRFvTET ATETATS THFISA HSNUeT JATOT Ieus 835 A,
CO3: JUrTeITe ATIOr HSLTITA AT JATOT IcUF 8 2.
CO4: 3 IT UHA 9161 fdspiear His formomear ugd! Adrd Jraeq, 2abar.
COS5: TR ATSAcT emeaTeT gioTRt st Ay B
CO6: IATERIALY IR TSI fassStaT UTgHTa et ST Scus 835 Bl
CO7: fdmra Htsfermor Bxer SR SR 3cTH fHoss 2.
Course Articulation Matrix of ZOO-167-OE: Crop pest- types and management (fUopiadier s

TSR g JaAUTIsT) Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | P PO3 | PO4 | POS | PO6 | PO7 | POS | P
COo1| 3 1 1 1 1 1 1
CO2
CO3
CO4
CO5
CO6
CO7
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Each course outcome is mapped to one or more program outcomes based on the following
criteria:

Directly related: The course outcome directly addresses a program outcome.

Indirectly related: The course outcome indirectly addresses a program outcome by providing

students with the knowledge or skills necessary to achieve a program outcome.
Supportive: The course outcome supports students in achieving a program outcome by

providing them with opportunities to practice or develop the skills and knowledge necessary
to achieve that outcome.
PO1: Disciplinary Knowledge

CO1: AeTAToRAT B8 FeRBFIVITEIT Ugd! STcHATT BIcT. This course outcome requires students

to demonstrate their knowledge of the different methods of pest control. This aligns with the
program outcome of disciplinary knowledge, which requires students to have a
comprehensive understanding of the field of agriculture.

PO2: Critical Thinking and Problem Solving

CO2: HIz forIsIomeaT ATEIATIST BHFSIA ATl IATfOr Icusm 83 par. This course

outcome requires students to apply their knowledge of pest control to improve crop yield.
This aligns with the program outcome of critical thinking and problem solving, which
requires students to be able to apply their knowledge to solve real-world problems.

PO3: Social Competence

CO3: quieIey JATfOr BSEMATA FAsMUeT 3T Ieuer B3 ABal. This course outcome requires

students to be able to apply their knowledge of pest control to specific crops in the field. This
aligns with the program outcome of social competence, which requires students to be able to
work effectively in a variety of contexts.

PO4: Research-related Skills and Scientific Temper

CO4: S IT 9gHA o1a! fUdieam $is foRiomeT ugdt Adra 3raeis 2rbar. This course

outcome requires students to be able to identify and mitigate the damage caused by specific
pests. This aligns with the program outcome of research-related skills and scientific temper,
which requires students to be able to conduct research and apply scientific principles to solve
real-world problems.

POS: Trans-disciplinary Knowledge.

CO5: TRWEN ATSfAAAT &TeaTeTT gt fbs fﬁq\ orpa. This course outcome requires

students to integrate their knowledge of pest control with their knowledge of vegetable
production. This aligns with the program outcome of trans-disciplinary knowledge, which
requires students to be able to apply their knowledge from different disciplines to solve
complex problems.

POG6: Personal and Professional Competence

CO6: IR qTReAT Heaier fbatar urgwfa e SR 3cuw &S opal. This

course outcome requires students to be able to independently apply their knowledge of pest
control to protect stored grain. This aligns with the program outcome of personal and
professional competence, which requires students to be able to work independently and as
part of a team to achieve common goals.
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PO7: Effective Citizenship and Ethics
CO7: fdora Hleformor dwer IR Td Jcay fA®g, obdl. This course outcome

requires students to consider the ethical implications of using pest control methods to
increase crop yield. This aligns with the program outcome of effective citizenship and ethics,
which requires students to make ethical decisions in a variety of contexts.

POS8: Environment and Sustainability

CO7: e Slsferimor Bwet STRIT SI<T 3cas fA®g 2raat. This CO requires students to

consider the environmental impact of pest control. This aligns with the PO of environment
and sustainability, which requires students to understand the impact of their actions on the
environment.

PO9Y: Self-directed and Life-long Learning
CO7: fpia Sisferimor BHer SIR-dId ST 3cds fA®g 2raar. This CO requires students to

be able to learn new methods of pest control as they become available. This aligns with the
PO of self-directed and life-long learning, which requires students to be able to learn
independently throughout their lives.
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SYLLABUS (CBCS) FORF. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)
Name of the Program: B.Sc. Zoology
Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Vocational Skill Courses (Practical)
Course Code: ZOO-171-VSC
Course Name: Biological Techniques-II
Number of Credits: 02
Number of Teaching hours: 60

Course Objectives: -

e Understand and apply Good Laboratory Practices (GLP) to ensure safety, accuracy, and
reliability in laboratory work.

e Develop the skills necessary for laboratory sterilization procedures to maintain aseptic
conditions.

e Gain knowledge of basic laboratory tools and glassware and learn to select and use them
appropriately.

e Demonstrate proficiency in the sterilization of laboratory glassware and equipment to prevent
contamination.

e Acquire the ability to prepare normal (N) solutions with precise concentrations for various
laboratory applications.

e Master the techniques for preparing molar (M) solutions to work with different chemicals
effectively.

e Learn to prepare and work with percent solutions for specific laboratory experiments.

Course Outcomes: -
Student will able to:

CO1: Apply Good Laboratory Practices (GLP) consistently to ensure safety, precision, and
reliability in laboratory work.

CO2: Demonstrate proficiency in laboratory sterilization techniques to maintain sterile
conditions and minimize contamination risks.

CO3: Identify, select, and effectively utilize basic laboratory tools and glassware, adhering to
best practices for their care and maintenance.

CO4: Successfully sterilize laboratory glassware and equipment, creating a contamination-free
environment for experiments.

COS: Prepare and work with normal (N) and molar (M) solutions, accurately calculating
concentrations and volumes for specific applications.

CO6: Create and utilize percent solutions, showing a sound understanding of their preparation
and application in laboratory experiments.

CO7: Perform serial dilution methods and conduct acid-base titrations with precision,
achieving accurate results in chemical analyses.
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Course Articulation Matrix of ZOO-171-VSC: Biological Techniques-II
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

P

—

PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9

Co1
CO2
CO3
CO4
CO5
CO6
CoO7

Each course outcome is mapped to one or more program outcomes based on the following
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criteria:
Directly related: The course outcome directly addresses a program outcome.
Indirectly related: The course outcome indirectly addresses a program outcome by providing

students with the knowledge or skills necessary to achieve a program outcome.

Supportive: The course outcome supports students in achieving a program outcome by
providing them with opportunities to practice or develop the skills and knowledge necessary
to achieve that outcome.

PO1: Disciplinary Knowledge

All of the COs in this example require students to demonstrate their knowledge of
laboratory practices and techniques. For example, CO1 requires students to apply Good
Laboratory Practices (GLP), CO2 requires students to demonstrate proficiency in laboratory
sterilization techniques, and CO3 requires students to identify, select, and effectively utilize
basic laboratory tools and glassware.

PO2: Critical Thinking and Problem Solving

All of the COs in this example require students to think critically and solve problems. For
example, COI requires students to apply GLP to ensure the safety, precision, and reliability
of their work, CO2 requires students to select the appropriate sterilization technique for a
given situation, and CO7 requires students to troubleshoot problems that may arise during
serial dilutions or acid-base titrations.

PO3: Social Competence

CO1 requires students to apply GLP, which includes best practices for teamwork and
communication. CO3 requires students to identify, select, and effectively utilize basic
laboratory tools and glassware, which requires them to be able to communicate effectively
with other laboratory workers.

PO4: Research-related skills and Scientific temper

All of the COs in this example require students to develop research-related skills and
scientific temper. For example, CO1 requires students to apply GLP, which is essential for
conducting rigorous scientific research. CO2 requires students to demonstrate proficiency in
laboratory sterilization techniques, which is essential for preventing contamination and
producing reliable results. CO4 requires students to successfully sterilize laboratory
glassware and equipment, which is essential for creating a contamination-free environment
for experiments. COS requires students to prepare and work with normal (N) and molar (M)
solutions accurately, which is essential for conducting a variety of chemical calculations and
experiments. CO6 requires students to create and utilize percent solutions accurately, which
is essential for conducting a variety of chemical and biological experiments. CO7 requires
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students to perform serial dilution methods and conduct acid-base titrations with precision,
which is essential for analyzing solutions and generating accurate data.

POS: Trans-disciplinary knowledge

COS5 requires students to prepare and work with normal (N) and molar (M) solutions
accurately, which is essential for conducting a variety of chemical calculations and
experiments.

POG6: Personal and professional competence

CO6 requires students to create and utilize percent solutions accurately, which is essential
for conducting a variety of chemical and biological experiments.

PO7: Effective Citizenship and Ethics

CO7 requires students to perform serial dilution methods and conduct acid-base titrations
with precision, which is essential for analyzing solutions and generating accurate data.
Serial dilution methods and acid-base titrations are two important techniques that are used in
a variety of chemical and biological experiments. By mastering these techniques, students
are able to develop their skills in independent learning and to prepare themselves for a
career in science.

PO8: Environment and Sustainability

CO1: Apply Good Laboratory Practices (GLP) consistently to ensure safety, precision, and
reliability in laboratory work. GLP is a set of principles and practices that ensure the quality
and integrity of nonclinical laboratory studies. By following GLP, scientists can conduct
their work in a safe and ethical manner, and to produce reliable data that can be used to
improve public health and safety.

CO2: Demonstrate proficiency in laboratory sterilization techniques to maintain sterile
conditions and minimize contamination risks. Sterilization is a critical process for
preventing contamination in the laboratory. By sterilizing their equipment and glassware,
scientists are able to protect the environment from harmful microorganisms and to ensure
that their experiments are conducted in a controlled environment.

PO9Y: Self-directed and Life-long learning

CO7 requires students to perform serial dilution methods and conduct acid-base titrations
with precision, which is essential for analyzing solutions and generating accurate data.
Serial dilution methods and acid-base titrations are two important techniques that are used in
a variety of chemical and biological experiments. By mastering these techniques, students
can develop their skills in independent learning and to prepare themselves for a career in
science.
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SYLLABUS (CBCS) FOR F. Y. B. Sc. ZOOLOGY as per NEP 2020
(w. e. f. June, 2023)

Name of the Program: B.Sc. Zoology
Program Code: ZOO
Class: F.Y. B.Sc.
Semester: 11
Course Type: Skill Enhancement Course Practical
Course Code: ZOO-176-SEC
Course Name: Medical Laboratory Techniques-II
Number of Credits: 02
Number of Teaching hours: 60

Course Outcomes

e To introduce students to the essential equipment and techniques used in hematology
laboratories and to provide hands-on experience in the preparation of different staining
solutions and the observation of blood smears.

e To develop practical skills in estimating blood normal and abnormal concentrations of
sugar, cholesterol, uric acid, and creatinine.

e To familiarize students with the morphology of red blood cells, their osmotic fragility
and characteristics of common hematological disorders.

e To educate students about the anticoagulants commonly used in hematology.

e To instruct students in the technique of determining packed cell volume (PCV) using
Wintrobe's method.

e To teach the principles and methods for determining erythrocyte sedimentation rate
(ESR).

e To enable students to perform a comprehensive analysis of urine samples and
identifies normal and abnormal constituents.

Course Outcomes
After completion of this course, student will be able to

CO 1: operate hematology laboratory equipment and prepare staining solutions for blood smears
effectively.

CO 2: accurately estimate blood concentrations of sugar, cholesterol, uric acid, and creatinine,
distinguishing between normal and abnormal levels.

CO 3: recognize red blood cell morphology, assess osmotic fragility, and identify common
hematological disorders.

CO 4: explain the use and impact of common anticoagulants in hematology.
CO 5: proficiently determine packed cell volume (PCV) using Wintrobe's method.

CO 6: understand and execute the principles and methods for erythrocyte sedimentation rate
(ESR) determination.

CO 7: perform a comprehensive analysis of urine samples, precisely identifying normal and
abnormal constituents.
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Course Articulation Matrix of ZOO-176-SEC: Medical Laboratory Technology-II
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY
Col1| 3 2 1 1 1 1 1 1 2
Co2| 1 3 2 1 2 1 1 2 1
COo3| 2 3 2 3 2 1 1 1 1
Co4| 3 2 1 1 3 1 1 1 1
COo5| 1 1 2 2 1 1 1 3 1
COo6| 3 1 1 1 1 1 1 1 1
Co7| 1 2 2 2 1 2 1 3 1

PO1: Disciplinary Knowledge

COl directly mapped to PO1 because they require students to demonstrate knowledge of the
disciplinary concepts and skills relevant to medical laboratory technology. For example,
COl1 requires students to operate hematology laboratory equipment and prepare staining
solutions for blood smears effectively, which demonstrates their knowledge of the principles
and practices of hematology.

PO2: Critical Thinking and Problem Solving

All of the COs are also directly mapped to PO2 because they require students to apply
critical thinking and problem-solving skills to real-world scenarios in the field of medical
laboratory technology. For example, CO2 requires students to accurately estimate blood
concentrations of sugar, cholesterol, uric acid, and creatinine, distinguishing between normal
and abnormal levels. This requires students to be able to analyze the data and make sound
judgments about the patient's health status.

PO3: Social Competence

All of the COs are also directly mapped to PO3 because they require students to interact
with others in a professional and effective manner. For example, CO7 requires students to
perform a comprehensive analysis of urine samples, precisely identifying normal and
abnormal constituents. This may involve communicating the results of the analysis to other
healthcare professionals, such as doctors and nurses.

PO4: Research-related skills and Scientific temper

All of the COs are also directly mapped to PO4 because they require students to apply the
principles of scientific research to their work. For example, CO3 requires students to
recognize red blood cell morphology, assess osmotic fragility, and identify common
hematological disorders. This requires students to be able to understand and interpret
scientific data.

POS: Trans-disciplinary knowledge

All of the COs are also directly mapped to POS5 because they require students to apply
knowledge from different disciplines to solve problems in the field of medical laboratory
technology. For example, CO4 requires students to explain the use and impact of common
anticoagulants in hematology. This requires students to have knowledge of both hematology
and chemistry.
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PO6: Personal and professional competence

All of the COs are also directly mapped to PO6 because they require students to demonstrate
the personal and professional skills that are essential for success in the field of medical
laboratory technology. For example, CO5 requires students to proficiently determine packed
cell volume (PCV) using Wintrobe's method. This requires students to be able to follow
instructions accurately and precisely.

PO7: Effective Citizenship and Ethics

All of the COs are also directly mapped to PO7 because they require students to uphold the
ethical standards of the medical laboratory profession. For example, CO6 requires students
to understand and execute the principles and methods for erythrocyte sedimentation rate
(ESR) determination. This requires students to be aware of the potential risks and benefits of
the procedure and to obtain the patient's consent before performing it.

PO8: Environment and Sustainability

All of the COs are also directly mapped to POS8 because they require students to be aware of
the environmental and sustainability implications of their work. For example, CO7 requires
students to perform a comprehensive analysis of urine samples, precisely identifying normal
and abnormal constituents. This may involve using hazardous chemicals, so students need to
be aware of the proper safety procedures and how to dispose of waste safely.

PO9Y: Self-directed and Life-long learning

All of the COs are also directly mapped to PO9 because they require students to develop the
skills necessary for self-directed and lifelong learning. For example, CO1 requires students
to operate hematology laboratory equipment and prepare staining solutions for blood smears
effectively. This requires students to be able to read and understand technical instructions
and to learn new procedures as needed.
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