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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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Level| Semes Major . Mino GE/OE VSC, SEC AEC,VEC, | OJT,FP,CEP, | Cum.Cr.| Degree/
ter Mandatory Elective (VSEC) IKS CC, RP Sem. | Cum.Cr.
s
Z00-116-OFE: ENG-131-AEC:
700-101-MJM.: Fresh Water Z00-121-VSC:- |Functional English- US--CC1:
Animal Systematics Fishery Biological I NSS/NCC/Yoga/
& Diversity-I @ qroacre | Lechniques-I Cultural
\ ¥ Activity/Sports
: A 700-126-SEC: | ZOO-135-VEC :
iO(()j-lOZ-N[lJMf Medical Environmental UG
uél lzllnl;fnlta 50 ZOO-117-OE: Laboratory Science 22 Certificate
I cll biology .Fresh Wate'zr Technology-I 44
Fishery(Practical) Z00-137-IKS:
ZOO-103-MJ M: _ TNSAT GToATATST Animal Diversity
Zoology Practical — I Heead & Conservation in
Indian Culture
45 Credits-2+2+2 C@?m;iﬁz) Credit- 2+2 Credit- 2
redit- Credit- 2+2+2
700-166-OE:
ZOO-ISI-MJM. 700-161- CrOp pests: Types Z00-171-VSC: ENG-181-AEC: US--CC2:
Animal Systematics MN-:Api : .
. : N:Apiculture| & management : : English — II NSS/NCC/Yoga/
& Diversity-II -~ Biological Culial
( : Techniques-1T Acti ultura
7Z00-152-MJIM: PR T IIEAT) 700-185-VEC: ctivity/Sports
Genetics 700-167-OK: ZOO-17§-SEC: Digital and 22
II Crop pests: Types Medical Technologlcal
. & management Laboratory Solutions
Z0O-153-MIM: ( mg;r Frs: Technology -11
Zoology Practical — :
I ) UhR d <IIEAUTUA ) ) .
Credits-2+2+2 Credits-2 (ITeABTF) Credit- 2+2 Credit- 242 Credit- 2
Credit- 2+2
CC“rm 12 - 2 8 8 10 4 44
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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
) [Fresh Water Fishery Theory
Open Elective (OE Z00-116-OE 02
P (OF) (ST gTUATATS AEY QAT)
. [Fresh Water Fishery (Practical) Practical
Open Elective (OE Z00-117-OE 02
P (OF) INSAT YTUATATS AT AT (ATIETD)

. Vocational Skill Course (VSC) | ZOO-121-VSC  Bjological Techniques-I Theory 02
Skill Enhancement Course (SEC) | ZOO-126-SEC  Medical Laboratory Technology-I Practical 02
IAbility Enh tC Th

Hity hhancement 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) |Z00-137-IKs Animal Diversity & Conservationin | Theory 02
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
(OTePTaRIeT &h1S: UehR I €AY
Open Elective (OE) Crop pests: Types & management Practical 02
7 00-167-OF (Practical)
o [HepTeRTeT &h1S: UehR I cHaEATTA

II (ST EBTh)

Vocational Skill Course (VSC)  1Z00O-171-VSC  IBjglogical Techniques-I Practical 02
Skill Enhancement Course (SEC) [ZOO-176-SEC  \ fedical Laboratory Technology -IT Practical 02
|Ability Enhancement Course ENG-181-AEC ) i Theory 02
Functional English-11

(AEC)
Value Education Course (VEC)  ZOO-185-VEC  |pjgita] 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:-
e Principles of systematics.
e Systems of animal classification.
* Basic characteristics of the non-chordates.
e Evolution and development of systems and animals.
* Habitat diversity of animals.
* Morphology and anatomy of non-chordate.
e Economic importance of animals.
Course Outcomes:-
Student will be able to-
COL: 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.

TOPICS:
Unit No. Sull:;(l)nit Details Teaching Hours
Introduction to invertebrates,
1.1 Three Domain & Six kingdom
classification system
Importance of animal
1.2 . :
classification.
1. Principles Systematics-Linnaean
of animal 13 hierarchy (Phylum, Class, 06
classification ' Order, Family, Genus and
Species)
Taxonomy-Basic terminology
1.4 and Introduction : Alpha, Beta
' and Gamma levels of
taxonomy, Micro-taxonomy
2. 2.1 Protozoa 06
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Classification 22 Porifera

with salient —
features (Up 23 Coelenterata (Cnidaria)

to class level 2.4 Platyhelminthes
with
minimum 2.5 Aschelminthes

one example

of each class) 2.6 Annelida

3.1 Porifera: Skeleton

3. General _ 04
topics 39 Cnidaria: Coral reefs & Its
' importance
41 Systematic position, Habits
) and habitat
Morphology & Hydrostatic
4.2
skeleton
4. Type 4.3 Digestive system
study: 4.4 Circulatory system
. 14
Pheretima 4.5 Excretory system
posthuma i Yy sy .

4.6 Reproductive system

Nervous system and sense

4.7
organs.
4.9 Economic importance
REFERENCES

Kotpal, R. L. (2022). Modern Textbook of Zoology II Invertebrates.

Kotpal, R. L. (1970). Protozoa. Rastogi Publications.

Kotpal, R. L. (1990). Porifera. Rastogi Publications.

Kotpal, R. L. (1971). Helminthes (zoology Phylum-4). Rastogi Publications.

Kotpal, R. L. (1967). Annelida. Rastogi Publications.

Kotpal, R. L. (1998). Zoology Phylum (Annelida, Mollusca, Arthropoda, Minor Phyla).

Kotpal, R. L. (2003). Zoology phylum 8, Echinodermata.

Kotpal, R. L. (2012). Modern text book of Zoology: Invertebrates. Rastogi

Publications.

9. Jordan, E. L., & Verma, P. S. (1996). Invertebrate Zoology sixth revised and Enlarged
edition. S. Chand and Company, Ltd. 857pp.

10. Harley, J. P., & Miller, S. A. (2007). Zoology. McGraw-Hill Higher Education.

11. Pechenik, J. A. (2010). Biology of the Invertebrates (No. 592 P3).

12. Bhat, J. V., & Khambata, S. R. (1959). Role of earth worms in agriculture. Indian

Council of Agricultural Research.
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Course Articulation Matrix of ZOO 101 MJM Animal Systematics & Diversity — I
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related
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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.

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.

COS5: 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:

COT7: 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:

CO5: 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:

COT7: 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:

CO7: Explore ethical use of animal abilities for environmental sustainability own economic
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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.

COS5: 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:

COS: 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.

CO7: 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.

PO9Y: 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.

TOPICS:

Unit Sull:;(l)nlt Content Teaching Hours

1.1 Definition and brief history

01. Introduction

. 02

to Cell Biology 1.2 | Introduction to cell theory
02. Study of 21 Comparative study of Prokaryotic
Prokaryotic cell ' cell and Eukaryotic cell 01
and Eukaryotic Comparative study of plant and
cell 2.2 .
animal cell
3.1 Chemical composition

03. Structure
and functions of 3.2 Fluid mosaic model 04
cell membrane

3.3 Functions of cell membrane
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4.1 Physical Organization

04. Cytoplasm Chemical Composition & 02
4.2 : ) .
Biological Properties

5.1 Endoplasmic reticulum

5.2 Golgi complex
05. Study of cell

organelles and 53 Lysosomes & Peroxisomes 10
their functions .
5.4 Ribosomes

5.5 Mitochondria

6.1 Ultrastructure of nucleus
06. Nucleus 04
6.2 Functions of nucleus
7.1 Cell cycle in brief

Cell division: 1. Mitosis, 2.
Meiosis

07. Cell cycle 7.2 07

7.3 Significance of cell division

REFERENCES

Powar, C. B., &Powar, C. B. (1970). Cell Biology. Himalaya Publishing House.
DuPraw, E. J. (1968). Cell and molecular biology (No. QH581 DS§3).

Avers, C. J. (1978). Basic cell biology.

Karp, G. (2009). Cell and molecular biology: concepts and experiments. John Wiley
& Sons.

Cooper, G. M., Hausman, R. E., &Hausman, R. E. (2007). The cell: a molecular
approach (Vol. 4, pp. 649-656). Washington, DC: ASM press.

Cell Biology by Arumugamm Saras Publication.

Gupta, P. K. (2005). Cytology Genetics and Evolution. Rastogi Publications.
Johnson, A., Lewis, J., & ALBERTS, B. (2002). Molecular biology of the cell.
Lohar, P. S. (2019). Cell and Molecular Biology. MJP Publisher.Chennai
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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 | PO8 | PO9
COo1| 3 1 1 1 1 1 1 1 3
Co2| 3 1 1 1 1 1 1 1 3
Co3| 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 POl 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:

COS5: 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.

COG6: 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: I

Course Type: Major (Mandatory) Practical

Course Code: ZO0O-103-MJM

Course Name: Zoology Practical-I

Number of Credits: 02

Number of Teaching hours: 60

Course Objectives:-

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.
COS: 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.

1\812'. Name of the practical E/D T;'_?gll::_lslg
1 Microscopy: Study of standard operating procedure of a simple and E 04
" | compound microscope.(Activity based)
Title: Taxonomic classification up to class level
2. | 1. Phylum: Protozoa: Paramoecium, Euglena D 04
2. Phylum: Porifera: Sycon, Euspongia
Title: Taxonomic classification up to class level
3. | 1. Phylum: Coelenterata: Hydra, Jelly fish D 04
2. Phylum: Platyhelminthes-7aenia, Planaria.
Title: Taxonomic classification up to class level
4. 1. Phylum: Aschelminthes- Ascaris, Wuchereria bancrofti.(Filarial worm) D 04
2. Phylum: Annelida-Nereis, Leech.
5. | Culturing of freshwater animals (Acathamoeba/Hydra/ Paramoecium) E 04

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




Department of Zoology F.Y .B.Sc. Semester-1
6. | Preparation of small scale vermiculture bed (Activity based) E 04
7. | Dissection of earthworm so as to expose its digestive system E/D 04
8. | Dissection of earthworm so as to expose its nervous system E/D 04
Make scientific drawings of 5 locally available invertebrate specimens
9. . ) D/E 04
belonging to different phyla
Temporary preparation of a bacterial and protozoans on a slide and its
10. . . E 04
observations under the microscope.
Ultrastructure study of:
11. | a. Mitochondria, b. Nucleus, c. Endoplasmic Reticulum, d. Golgi complex D 04
(With Picture/Model/Chart)
12. | Study of mitotic cell division using onion root tips E 04
13. | Demonstration of mitochondria using Janus Green B stain E 04
14. | Demonstration of Barr Body E 04
Study Tour: Visit to established aquatic ecosystem / functional commercial
15. g ) . .
vermicompost unit and submission of detailed tour report
E: Experimental, D: Demonstrative

Course Articulation Matrix of ZOO 103 MJM Zoology Practical-I
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related
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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 PO1 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.

CO6: Compare the mounting types of cells: This enhances understanding of
microscopy and cell preparation techniques, strengthening PO1 in cell biology.
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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 PO4.
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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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: ZOO-116-OE

Course Name: Fresh Water Fishery (shear urardter seadift)
Number of Credits: 02

Number of Teaching hours: 30

Course Objectives:-

®  HERIIGHRITI HAdoeuslT STTfOT SITHT 330

®  HRRIJTAId UBdR 33T

®  SISUT UTUITA T HTT 33 er STTeft 3r=maor,

o IS 3TH AAR PUITTT Hl?béll STHYTRAUL.

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

a Q .
o HR UJATITATST U HAIPRT ATSTofTdT IATeTd]T ﬁ@r
Course Outcomes:-

e TN I hodTcl Eeanei-
CO1: A= TaarITdter Jefiar vr=igr 8% aodid.

CO2: SRSIGAR ACHT AT FTEUATRATST AR TIRT BF AP,

CO3: siiear IToTee A ST ART AR UTATATS! forag bt

CO4: fafaer AT2ATST ATPIOMR 37" AR BIUITAT AT BT ITCHIATT PIAT.

COS5: AT Agefarard! raexs g&rdT adid.
CO6: AR feafduamear fafae ugdiar arur o= 21ba.
CO7: AT TSATITATST IUAE HAIPRI ASTelid! Adpy ATl G Bcftar.

Topics

No. of
Unit Content Teaching

hours

1 SfEe g wdraeT 02

2 eI SGART JbeTel 02

3 AT T d bR 05

4 STreaIT UToRITe et AT SiTdt 06
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5 HTATSRY 3 03
6 T SIGUTIST JATfOT FBTwSH. 06
7 7R} feasfavarean fafaer ugdl. 04
8 AT IRITIRITST JTAVTIT ARG JTSToTT. 02

Faferelt

1. Freu RFuendta Aer TaarTdt arcard. AgRIS IS, §a3, 333Y.

2. Id ToATCe ACET UTetel. HEIcHT ot Py fdemdis, gt 2093,

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

nﬁw@ﬁﬁ) 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
CcCo2| 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: =graafRre &wa:

CO1: 7 aamTctar Feffar BTG 83 odbdia.: a1 SfgsereR, Fureff s sggxmmen
fafder Sejaga gmer 3nfor Slercd Fea Sard, SUH® T TRIITT TR GIoITH A Bid.
CO2: SRSRFAR AT TAT FEUATATST ARURT TIRT Bx APbe.: AT Ifewier, Feareff
TSt SaeTe URImd JfAeTT STgEHERATSt aeTe ;e Jnfor Htered AR
DAT.

CO3: sitsgr umaTdla Ipg SITdd AR AR UTeRIe! foag odbe.: a7 Sftwier, et
ACIUTASTTATST Ao AT YTt foras SBIoariTdt anaearss Jiret JTfor Biered faasfig ward.
CO4: fafaer ATreT APUMR 37F dIR BOUAT ATEAT 3TcAATT Bdtet.: o1 SfesersR, fFaeff
fafder wmemeaT dwveaT SReT QUi SROATATS! 3TF TIR HOAATS! AATD &1l 30T Dlorer
forsRra =ama.

COS5: A= Fatferardt smazyes gardr gdiar.: a1 SfeseraR, ot s Jatlemen reaees
3O ITATST APIUTRAT SURIRNSTSTE g STPIR™G BidTd.

CO6: 7=t fempfavarear fafae ugdlar aTaR &= UBa.: AT e, Fareff ARt anfor ARy
femauarer f3faer ugdiges et 3Tfor Bierea faefye wdard.
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CO7: AT TTARIATS! IUSTsE] AIBRT ATSTeridl AdBY ATfga! Bcier.: a7 Ifgeerar, fFameff
AR IRIIRITG! U] IRBRI 3elgrel 0T o AgRaaea Atgd! gdrd, SaHe el
ITATRT J& BIUIRATS! 31for Areraoamardt #ad gia.

PO2: amfore Srereesar

COS: AT ATEATT AFEITEA STPRRBAT AT STTEGRIAT AT G2fad.

PO3: FMnerst St

CO4, CO6: AT2r=aT TINUITT ST JTOT AR fehauamear Tgdiar 3=y oot Ta9d AN
Prered fABRia B

PO4: Fxarenes 3for fAeeivoreas i

CO02, COS5: gcrma Figoflardt sifora Sfor TeraTa 3aedd RIard, a3 AIuTereT BRIGHd
fEreciyomATet ST faecivuT B30T SRS 3M1g, AT JT BT ASTGTeT fFresct.

PO5: 3R -fawr met:

CO7: FRBRI AT JATOT GRUT AHAS[ST BUITATST 37ef2rRBT AT ATHATOS ABRT I JeT ATTD
3T, SATH® ARIITA saR faweft sisd.

PO6: daftses anfor RIS Htered:

CO1, C0O2, CO3, CO6, CO7: dcma semft, ARy foras, feaaor arfor ISR Arsterrar oTey
YUITATS ATSATRIG IuchH, foriiste, forofer 8ot 3for ste erf smaeas sRidaTd, a1 daftees ATfor
TATRIS DA [FBRa Bard.

PO7: gerat seriieca 3mfor siifcrama:

COS: fepte ARIITAS UG TRATNET BV ITEGR TATGRVT SRITISA JHAIT 315, ATHD
sftferaTet sTeTfascaTer AeTGTe Fwd.

PO8: wrfazor anfor feawsresaom:

COS5: ferrs AcUTTes o 3nfor gafasoflsr gfsomafaw=ft Semeedr gafawor fewsrssgomer

NSTGTST QT
PO9: - ferdfIra amfor amstiast f3repor
ad erfea goma: All COs: acurasTen &faer Semed wyca Fwfaor Fads fErevamar emm

3ATFOT AT &I 3iTstiaet R formfor B, § Haw@ma Brerey fasRia Bd.
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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: Open Elective (Practical)

Course Code: ZO0O-117-OE

Course Name: Fresh Water Fishery (stsa 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.

Topics
Sr. No. Title of Practical E/D Teaching
Hours
1 AT Aol foras a0t 01D 04
2 STTSaT IOt HERT UTetelT ATST S[oTalT & aareoft 02E 08
3 STYe=IT UTORTe et HTRrTeAT ST ST S5Ior 02 E 08
4 AT 3re forfEet anfor Aoav 02 E 08
5 ArereaT fafder JeTraT 3T FHOT 02D 08
6 HRIUTSTRITS! 3TTa2Yds ATESTTT IR 01D 04
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7 ez st forfafet, Wfdber arfor atgae 01D 04
8 HRT IGATITATST AIBTY ANSTeTTT STIATH. 01D 04
9 HRT IGATIATS UbeT gaTel dR HI0) 01E 04
10 AT UTeTsT Uded T 08

Course Articulation Matrix of ZOO 117 OE Fresh Water Fishery (sh=ur roarneter

st weafas)  Weightage: 1: Partially related, 2: Moderately related, 3: Strongly
related

PO2 | PO3 | PO4 | POS | P
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PO7 | P
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PO9
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CO2
CO3
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CO5
CO6
CO7

W RN |W W W w O
NN |G| DN | k| ok | ek
=t | [N |9 [N [ ek |
b |k | €9 [ bk | N | €9 [ ek
) | b [ |k | | |k
W W [= N[ W (WO
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(SAL ST SIS Y o)
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PO1: =maaiRs &war:

COl1, CO2, CO3, CO4, CO6, CO7: sggamareaT Aeft oo, dara ey, Ao AT foras oo,
37 IR B0, AR feasaor 3o TRt ArstetiaT rer &0 AT A SATTATRIBG BT 3R d.

PO2: amTfere Seredar:

CO5: AT AEfTeT AE@TTEe SRR ATHTISIS STATaGRId! HIFeT Gofad.

PO3: Famere Stacd:

CO4, CO6: AT2MAT TINUITT SIS 0T AR fepauamear Tgdtar 3rmd B30 3a9dd AN Biared
el &

PO4: JFzaTenss anfor faeavvnens Stoea:

CO2, CO5: dgoma wigoflardt sifdra anfor AsHATa 3Ma2Ts 3RAAE, 3 HoSIUTeTeldl STl &IFdT
faeeTyoRITSt et fA2evor S0 SRS 3TE, TTHD AT BT TPIGTeT Fresd.

POS5: aricR-faw=r st

CO7: Az &t forfdfeft, dfdssr amfor argqes & faw areformes, suawenyst 3o qafavoremRs JRARIEAT 5
fawaeft Fafera smaa.

PO6: 3ufsss 3o =aATRics Bt

COl1, C0O2, CO3, CO6, COT7: acma sremft, AR foras, femaor JMfor IRBRT ATSToTaT AT TOITATS!
TIATRIG IUHH, forisier, forofer 8ot 371or ste Rf 3Mase 3RIATd, AT AAfee 3N SATTATRIS BT
g w=ar.

PO7: wreft sterfyesea amfor sftfcrem:

el a (a) [ (al - ([a¥an}
CO5: feprs aIdTes Yedl HIcATled 9PVl BidTd el UUTGRUT S d-UTYIRAT ITd 3‘1’%, ATH0 ofTTdHToT

(a) fan)
SITINRPCTAT HUllelal [HOd.
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PO8: gxfazor amfor fewrasgom:

CO5: fewpt® AczaUTeret ot 3MTfor grfarofier ufyormarfaw=it Sereddr g=rfazor feasTasuonar dererer gdrd.
POY: -3 amfor smsftaer férasor:

Id ®rRiea giomd (COs): AcuesTear fafder Seaed wica fAwfaor Fads farevamar g afor I
&1 3TTstiget 3 forHfor B, 3 Aem Sieey fAefia &d.
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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: 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.

Unit Subunit Content Teaching
No Hours
11 Introc}uction to Good Laboratory
1. Introduction to 12 ilrizgge,sScope
GOO(li);i:)izzztory Fundamental points of GLP 04
1.3 (Resources Characterization,
Rules, Results, Quality assurance)
21 General Rules/Protocols for Lab
2. Laboratory ) Safety measures
’ Precaution and Safety in handling
rules and 2.2 . 04
Protocols of chemicals
73 Laboratory tools, Glassware and
instruments.
3. La;)((;li)atory 3.1 Basic SOPs for instrument 02
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handling and Maintenance
4. Sterilization of .
Laborat Cleaning agents for glassware,
aboratory 4.1 Methods of sterilization and 04
Glassware and
. storage of glassware
Equipment
Units of measurements: SI system,
5.1 Equivalent weight, normality,
molarity
5.Standard Mole concept, Determination of
molecular weight by gram
system . .
molecular volume relationship, 08
for Measurement 5.2 .
Calculations and related
conversions of Chemical molarity,
normality
53 Volumetric measure: Percent
’ volume; ppb; ppm
Basic understanding on principle
6.Microscopy 6.1 apd Uses (?f; 04
Simple microscope
Compound microscope
7.Analytical pH meter: principal and working
. 7.1 02
technique of pH meter
8.Seperation 21 Centrifugation: principal and 02
technique ) working of Centrifugation
REFERENCES

1. Bhaskaran, K.K (1986) Microtechnique and Histochemistry.EvershinePress,
Vellangalloor

2. Christopher.F Forster, D.A.John Wase, (1987) Environmental Biotechnology, Ellis
Harwood.

3. Arms, K. (1990)Environmental Science,Saunders College Publishing

4. Cheesbrough, M. 1998. District Laboratory Practice in Tropical Countries. Part 1.
Cambridge University Press, UK.

5. Cheesbrough, M. 1998. District Laboratory Practice in Tropical Countries. Part II.
Cambridge University Press, UK.

6. Cappuccino, J.G. and Sherman, N. (1996) Microbiology a Laboratory Manual. The
Benjamin Cummings Publishing Co. Inc., San Francisco.

7. Dubey, R.C. and Maheshwari, D.K (2002) Practical Microbiology S.Chand &
Company Ltd.

8. Principles and Techniques of Biochemistry and Molecular Biology, 6th edition
(2008), Keith Wilson and John Walker, Publisher—Cambridge University Press.
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Course Articulation Matrix of ZO0O-121-VSC: Biological Techniques-1
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
cCo2| 3 3 1 2 1 2 1 1 3
COo3| 3 3 3 2 1 2 3 1 3
COo4| 3 3 3 2 3 2 1 3 3
CO5| 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

PO1: Disciplinary Knowledge:

COl1, CO2, CO3, CO4, CO5, CO6, COT7: 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, CO7: 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:

COl, 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.

PO9: 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.
COT7: Deproteinize blood samples.

Sr. No. Title of the Practical E/D Teaching
Hours
l. Study of Microscope and its use. (D) 04
2. Glassware and equipments for Haematology (D) 04
3. Study of morphology of blood cells (D) 04
4. To perform bleeding & Clotting time (E) 04
5. Study of Stains used in Haematology (E) 04
6. Determination of Blood group (E) 04
7. Estimation of Haemoglobin by Sahli’s method (E) 04
8. To perform Total WBC count by Haemocytometer (E) 04
9. To perform Total RBC count (E) 04
10. Preparation of blood films (E) 04
11. To perform Differential Leukocyte count (E) 04
12. | Erythrocyte Indices- MCV, MCH and MCHC (E) 04
13. | Deproteinization of blood sample (E) 04
14. To measure blood pressure (E) 04
15. | Demonstration of ECG (D) 04
*D- Demonstration; E- Experiment.
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Course Articulation Matrix of ZO0O-126-SEC: Medical Laboratory Technology-I
Weightage: 1: Partially related, 2: Moderately related, 3: Strongly related
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PO1: Disciplinary Knowledge:

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

PO2: Critical Thinking and Problem Solving:

C0O2, CO3, COS5, CO6, COT: 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:

CO3, COS5, 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:

CO1: Identifying reusable glass-wares and minimizing waste generation during
experiments contribute to environmental sustainability.

PO9: 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: I
Course Type: Indian Knowledge System (Theory)
Course Code: ZOO-137-1KS
Course Name: Animal Diversity & Conservation in Indian Culture
Number of Credits: 02
Number of Teaching hours: 30
Course Objectives:-
e 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.
e 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.
COG6: Predicts correlation between Indian culture and animal domestication.
CO7: Explain the concept of animal taming in Indian culture

TOPICS:
Unit No. Subunit Details Teaching
No Hours
1.1 Introduction
1. Sacred Animals of 1.2 Ants & Bees
India (Non- 1.3 Praying Mantis 06
chordates) 1.4 Butterflies
1.5 Spider
2.1 Fish
. 2.2 Frog
2. ISI?;ir:((lcﬁ:rl:;ifs) of 53 | Tortoise & Snakes 12
2.4 Eagle, Peacock, Owl
2.5 Cow, Elephant, Horse
3. Introduction to 3.1 Eagle
Animal 32 Owl
Classification in 33 Crow 12
Ancient India 34 Cow
3.5 Buffalo
3.6 Horse
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Course Articulation Matrix of ZOO-137-1KS: 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
cCo2| 3 3 3 2 1 3 2 3 3
COo3| 3 3 3 3 1 3 2 1 3
CO4| 3 3 1 2 3 2 2 1 3
COo5| 3 1 1 3 3 2 2 1 3
COo6| 3 1 1 3 1 2 2 2 3
Co7| 3 1 3 2 1 2 2 3 3

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.
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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.
POS8: Environment and Sustainability:

CO1, CO4, COS5: 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.

PO9Y: 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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