
PSO1
Understand the biological diversity and grades of complexity of various animal forms through
their systematic classification and the process of organic evolution.  

PSO2
Understand the roles of plants, animals and microbes in the sustainability of the environment
and their interaction among themselves and deterioration of the environment due to
anthropogenic activities. 

PSO3
Understand the concepts and principles of biochemistry, immunology, physiology, ethology,
endocrinology, developmental biology, cell biology, genetics, molecular biology and
microbiology and develop technical skills in biotechnology, bioinformatics and biostatistics.

PSO4

Perform laboratory procedures as per standard protocols in the areas of animal diversity,
systematics, cell biology, genetics, biochemistry, molecular biology, microbiology,
physiology, immunology, developmental biology, environmental biology, ethology, evolution
and science methodology, 

COURSE	OUTCOMES	(COs)

FIRST SEMESTER
ANIMALDIVERSITY: NON-CHORDATA PART- I

            Code: ZOL1B01T
CO1 Understand the principles and concepts of classification and nomenclature 

CO2
Comprehend the classification with examples and characteristic features of kingdom Protista 
and describe the morphology and structural organization of Paramecium 

CO3 Identify the characteristic features of subkingdom Mesozoa 

CO4
Explain the classification of phylum Porifera and elucidate the salient features of each class (3 
hrs)

CO5
Appreciate the characteristic features of phylum Cnidaria and Ctenophora, illustrate the 
classification of phylum Cnidaria down to classes and explain the structural organization of 
Obelia(8 hrs)

CO6
Recognise the salient features of phylum Platyhelminthes and illustrate its classification down 
to classes (3 hrs)

CO7
Explicate the characteristic features and classification of super-phylum Aschelminthes and 
phylum Nematoda (3 hrs)

CO8 Expound the characters of Pseudocoelomate minor phyla Rotifera and Gastrotricha (2 hrs)

SECOND SEMESTER
ANIMAL DIVERSITY: NON-CHORDATA PART – II

Code: ZOL2B02T

CO1
Understand the classification with examples and characteristic features of phylum Annelida 
and describe the morphology and structural organization of Neanthes (7 hrs) 

CO2 Explicate the distribution, peculiarities and affinities of phylum Onychophora (2 hrs)
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CO3
Comprehend the classification of phylum Arthropoda; elucidate the salient features of each 
class and describe the morphology and structural organization of Penaeus(11 hrs)

CO4
Understand the characteristic features of phylum Mollusca, illustrate its classification down to 
classes and explain the structural organization of Pila globosa(8 hrs)

CO5
Recognise the salient features of phylum Echinodermata and illustrate its classification down 
to classes (4 hrs)

CO6 Delineate the salient features and affinities of phylum Hemichordata (1 hr)
CO7 Expound the characters of coelomate minor phyla Phoronida, Ectoprocta and Echiura (3 hrs)

THIRD SEMESTER
ANIMAL DIVERSITY: CHORDATA PART - I

CODE: ZOL3B03T

CO1
Explain the characteristics of chordates and outline classification of the phylum Chordata (2 
hrs) 

CO2
Describe the salient features and affinities of subphylum Urochordata and its classification 
down to classes; elucidate the morphology and structural organization of Ascidia (5 hrs)

CO3
Explain the salient features and affinities of subphylum Cephalochordata with reference to 
Branchiostoma(4 hrs)

CO4
Describe the salient features of subphylum Vertebrata, illustrate its classification down to 
classes and elucidate the characteristics of division Agnatha(3 hrs)

CO5
Enumerate the salient features of superclass Pisces and illustrate its classification down to 
orders and the morphology and structural organization of Mugil cephalus(12 hrs)

CO6
Describe the salient features and affinities of class Amphibia and its classification up to 
orders; explain the morphology and organ systems of Hoplobatrachus tigerinus (13 hrs)

CO7
Elucidate the characteristic features of the class Reptilia and its classification down to orders; 
describe the morphology and organ systems of Calotes versicolor(15 hrs)

FOURTH SEMESTER
ANIMAL DIVERSITY: CHORDATA PART-II

Code: ZOL4B04T

CO1
Describe the classification of class Aves down to orders, salient features of each order with 
suitable examples (11 hrs) 

CO2 Describe the external characters and functional systems of Columba livia(14 hrs)

CO3
Enumerate the salient features and classification of class Mammalia down to orders with 
suitable examples (11 hrs)

CO4 Elucidate the external characters and functional systems of Oryctolagus cuniculus (14 hrs)
CO5 Compare the circulatory, excretory and nervous systems of vertebrates (4 hrs)

FIFTH SEMESTER
CELL BIOLOGY & GENETICS

Code: ZOL5B06T

CO1 Understand the principles and applications of various types of  microscopes and illustrate the 
processing of tissues for histological and histochemical analysis 



CO2 Recognize the basic structure of a eukaryotic cell and the structure and functions of plasma 
membrane, mitochondria, lysosome, cytoskeletal elements and interphase nucleus. 

CO3 Explain the structure of chromosomes and giant chromosomes and different levels of organization of 
chromatin. 

CO4 Comprehend eukaryotic cell cycle and cell division by mitosis and meiosis and the role of 
protooncogenes and tumor suppressor genes in cancer; mechanism and significance of apoptosis.

CO5 Understand the different types of allelic and non-allelic gene interactions; characteristics of linkage 
groups and linkage map; significance of sex linked characters and sexual disorders

CO6 Describe the different mechanisms of sex determination; the hormonal and environmental influence 
on sex determination; intersex and gynandromorphism.

CO 7 Explain mutagenesis, mutagens and different types of chromosomal and gene mutations; significance 
of mutations in speciation.

CO 8 Enumerate the classification and grouping of human chromosomes; human autosomal and sex 
chromosomal anomalies; polygenic human traits and genetic counseling

BIOTECHNOLOGY, MICROBIOLOGY & IMMUNOLOGY
Code: ZOL5B07T

CO1 Understand the steps in genetic engineering and animal cell culture.  

CO2
Enumerate the applications of biotechnology, transfection methods, transgenic animals and 
ethical issues of transgenic animals

CO3
Understand the biological diversity of microbes and the various techniques for handling 
microbes.

CO4 Comprehend the basic structure and life cycle of bacteria and virus.
CO5 Recognize the industrial and medical importance of microorganisms 
CO6 Analyse the different types of immunity and  the cells and organs of the immune system 
CO7 Illustrate antigen, antibody, immunity and major histocompatibility complex 

CO8
Explain autoimmune and immunodeficiency diseases and immunology of tumor and organ 
transplantation 

BIOCHEMISTRY & MOLECULAR BIOLOGY
Code: ZOL5B08T

CO1
Understand how life works in a fundamental way--immense and indispensable daily life
activities Its application used in clinical diagnosis, manufacture of various biological
products, treatment of diseases, in nutrition, agriculture, etc.

CO2
Understand the metabolic processes by which energy is produced in cells and carbohydrates
are synthesized   and their biological roles

CO3

Enumerate the properties and classification of amino acids and their standard abbreviations;
hierarchial levels of protein structure and their biological role , properties of enzymes;
enzyme action, co-enzymes, cofactors, isozymes, ribozymes and allosteric enzymes role of
enzymes in metabolism

CO4
Understand the metabolism of lipids, purines and pyrimidines, and classification, and its

biological roles structure of nucleic acids and the classification, nomenclature
CO5 Understand the concept of gene; genetic code and genome organization
CO6 Analyse the role and mechanism of DNA replication and transcription



CO7 Explain the mechanism of translation
CO8 Regulation of gene expression 

METHODOLOGY IN SCIENCE, BIOSTATISTICS AND BIOINFORMATICS
Code: ZOL5B09T

CO1 Understand science, scientific disciplines and scientific method

CO2
Internalize the principles and procedures in designing experiments and elaborate the 
requirements for carrying out experiments 

CO3 Understand the ethical concerns in practicing  science 

CO4
Understand the cope and role of statistics; methods and procedures of sampling; Construction 
of tables, charts and graphs 

CO5
Discern basic descriptive and inferential statistical tests and apply the knowledge for problem 
solving and statistical hypothesis testing

CO6 Identify major biological databases and database search engines 

CO7
Understand the methods of  DNA and protein sequence analysis, including  sequence 
alignment and sequence similarity search; molecular phylogenetics and its tools 

CO8
Identify genome sequencing technologies, functional genomics, proteomic technologies; 
molecular docking and drug design 

NUTRITION, HEALTH AND HYGIENE
Code: ZO5D01T

CO1 Describe the basic concepts in nutrition (3 hrs)
CO2 Demonstrate the understanding of nutrients and energetics (16 hrs)
CO3 Enumerate the vitamins and minerals and their roles in human nutrition (4 hrs)

CO4
Explain balanced diet, RDA and factors affect it and meal planning for various categories of 
people (4 hrs)

CO5 Illustrate diet therapy and dietary management of various conditions (3 hrs)
CO6 Explain health, fitness and hygiene (4 hrs)

CO7
Describe the major communicable, non-communicable, congenital and sexually transmitted 
human diseases (10 hrs)

CO8 Perform first aid management in emergency situations (4 hrs)

SIXTH SEMESTER
PHYSIOLOGY AND ENDOCRINOLOGY

Code: ZOL6B10T

CO1
Describe the regulation of digestion in man, nutrition in pregnancy and infancy, balanced diet,
starvation, fasting and nutritional disorders. 

CO2
Understand the mechanism of transport and exchange of respiratory gases and physiological
problems in diving mammals, new-born and aged individuals.

CO3
Describe coagulation, transfusion, agglutination and clinical analysis of blood, types of heart
and common cardio-vascular problems. 

CO4
Understand the osmoregulatory mechanisms in animals; excretion and its hormonal control
and common renal disorders in man. 



CO5
Explain the ultrastructure of skeletal muscles and biochemical events and energetics of
muscle contraction. 

CO6
Identify different types of nerve cells, glial cells and nerve fibres, and the mechanism of nerve
impulse transmission, physiology and significance of bioluminescence and electric organs

CO7
Comprehend invertebrate neuro-endocrine organs and vertebrate endocrine glands, their
hormones, functions and disorders.

CO8 Understand the concept of neurosecretion and the action of peptide and steroid hormones. 

REPRODUCTIVE AND DEVELOPMENTAL BIOLOGY 
Code: ZOL6B11T

CO1
Explain the  reproductive strategies in invertebrates and vertebrates and structural and 
functional features of human reproductive system,  (6 hrs)

CO2
Describe process of fertilization, pregnancy, gestation, placentation, parturition and lactation
in humans.  (3 hrs)

CO3
Explain the scope of reproductive technologies in infertility management; prenatal diagnostic
techniques and methods of fertility control (5 hrs)

CO4
Understand the phases and theories of development, and classification of eggs, and Describe
parthenogenesis, types, and significance (5 hrs)

CO5
Enumerate the types of cleavage, arrangement of blastomeres, germ layers and their 
derivatives, cell lineage in Planocera and different types of blastula. (3 hrs)

CO6 Illustrate the early developmental process of egg in Amphioxus, frog, chick and man (22 hrs)

CO7
Explain the basics of cell differentiation and its genetic control, stem cells and applications of
stem cell technology (3 hrs)

CO8
Explain fate map construction, Spemann’s constriction experiments on amphibian embryos,
organizers in development, embryonic induction, gradient experiments in sea urchin eggs,
cloning experiments in sheep and teratogenesis (7 hrs)

ENVIRONMENTAL AND CONSERVATION BIOLOGY
Code: ZOL6B12T

CO1
Explain the structure of ecosystem and its functioning through energy flow and nutrient 
cycling

CO2 Enumerate biogeochemical cycles and understand the concept of limiting factors

CO3
Describe the ecology of population, community and habitat as a self-regulating system and 
various types of population interactions and appraise the co-evolution

CO4
Comprehend the diverse environmental and sustainability challenges ranging from local to 
global and the establishment of perfect harmony between economic development, social 
issues and environmental conservation

CO5
Enumerate the several tools and techniques employed for studies on populations, 
communities and ecosystems. 

CO6 Understand the strategies adopted for the conservation of diversity of organisms
CO7 Describe the various international strategies for conserving biodiversity 

CO8
Describe the toxic chemicals, their toxicity levels and the health hazards caused by them. And 
the disaster with special emphasis on endosulphan tragedy.



ETHOLOGY, EVOLUTION AND ZOOGEOGRAPHY 
Code: ZOL6B13T

CO1 Describe the patterns and mechanisms of animal behaviour (5 hrs)
CO2 Illustrate biological rhythms and the chemical basis of communication (7 hrs)

CO3
Identify major evolutionary transitions over time, and explain the tools and evidences that 
support current hypotheses of the history of life on earth (13 hrs)

CO4 Explain the various theories of evolution ( 6 hrs)
CO5 Describe the mechanisms by which evolution occurs (5 hrs)

CO6
Recognize the significance of reproductive isolation in reducing gene flow between 
populations, biological and morphological species concepts and distinguish between 
prezygotic and postzygotic barriers to reproduction (7 hrs)

CO7 Review the events in human evolution (3 hrs)

CO8
Explain ecological and historical foundations for understanding the distribution and 
abundance of species, and their changes over time and comprehend the basic principles of 
biogeography as a discipline (8 hrs)

APPLIED ENTOMOLOGY
 Code: ZOL6B14(E)03T

CO1 Describe the branches and importance of entomology (3 hrs)
CO2 Understand the various interactions between insects and man (3 hrs)
CO3 Identify and explain the lifecycle, damages and control of insect pests of crop plants (9 hrs)
CO4 Understand and explain the damages and control of plantation crops (7 hrs)

CO5
Understand and explain the damages and control of insect pests of fruits and vegetables (6
hrs)

CO6
Understand and explain the damages and control of insect pests of stored products and
domestic animals (4 hrs)

CO7 Review the insect control strategies (11 hrs)

CO8
List and describe the useful insects and the products derived from bees, silkworms and lac
insects (11 hrs)

PO1 Habit of Critical Thinking
PO2 Effective Communication Skill
PO3 Effective citizenship
PO4 Sustainability in Life
PO5 Habit of Self-learning 
PO6 Effective social interaction

FIRST SEMESTER 
ZOL1C01 - BIOCHEMISTRY AND CYTOGENETICS 

CO1 Understand the chemical nature of life at molecular level.
CO2 Comprehend the mechanism of enzyme action
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CO3 Compare the metabolism of biomolecules in human life process.
CO4 Apply the bioenergetics principles in life process
CO5 Understand the membrane structure and signal transduction in cells.
CO6 Understand the cellular organization and role of cell organelles
CO7 Comprehend the structural and functional organization of Nucleus.
CO8 Analyze the process of apoptosis, genes involved, and its importance

ZOL1C02 - BIOPHYSICS AND BIOSTATISTICS
CO1 Understand the chemical nature of life at molecular level.
CO2 Comprehend the mechanism of enzyme action
CO3 Compare the metabolism of biomolecules in human life process.
CO4 Apply the bioenergetics principles in life process
CO5 Understand the membrane structure and signal transduction in cells.
CO6 Understand the cellular organization and role of cell organelles
CO7 Comprehend the structural and functional organization of Nucleus.
CO8 Analyze the process of apoptosis, genes involved, and its importance

ZOL1C03 - ECOLOGY AND ETHOLOGY
CO1 Understand the basic concepts of ecology and ecosystem 
CO2 Describe the characteristics of population; growth and regulation of human population

CO3
Explain the characteristics of community (species diversity, ecological succession and species
interactions)

CO4 Compare the major terrestrial biomes and biogeographical zones of India
CO5 Discuss important ecological initiatives and major conservation practices
CO6 Understand the concepts of ethology 
CO7 Elucidate the evolutionary aspects and adaptiveness of behaviour
CO8 Illustrate the hormonal regulation of behaviour

SECOND SEMESTER
ZOL2C04 – PHYSIOLOGY 

CO1 Recognize the process of nutrition
CO2 Explain the excretory and osmoregulatory mechanisms
CO3 Identify the mechanisms of respiration
CO4 Illustrate the structure and functioning of human brain
CO5 Understand the neurophysiology of sense organs
CO5 Understand the neurophysiology of sense organs
CO6 Comprehend the structure and function of human heart
CO7 Understand the physiology of muscle action
CO8 Analyse the physiological adaptations for different environments

ZOL2C05 - MOLECULAR BIOLOGY 
CO1 Understand the universal principles of genetic code and its variations, 
CO2 Recognize the processes of DNA replication and the safeguard systems related to DNA



CO3 Comprehend the processes of transcription and translation in prokaryotes and eukaryotes, 
CO4 Realize the control of gene expression at transcription and translation level

CO5
Recognize the phenomenon and effects of Interrupted genes and Transposable genetic 
elements 

CO6 Understand the molecular mechanisms involved in recombination of DNA
CO7 Discern the basic principles of microbial genetics
CO8 Understand the molecular basis of Cancer

ZOL2C06 - SYSTEMATICS AND EVOLUTION 
CO1 Understand the concepts of systematics and modern trends in taxonomy 
CO2 Describe the types of species and species concepts
CO3 Explain collection and identification methods (taxonomic keys)
CO4 Understand the different aspects of Zoological Nomenclature
CO5 Discuss the types of taxonomic publications and the impediments in taxonomic research.
CO6 Recognize evolutionary mechanisms and natural selection 
CO7 Illustrate evolutionary trends 
CO8 Comprehend molecular basis of evolution

THIRD SEMESTER 
ZOL3C07 – IMMUNOLOGY (90 Hours)

CO1
Know the definition, scope, brief history  and common terms of immumology and 
hematopoiesis

CO2 Understand the different aspects of antigens, antigenticity and immunogenicity

CO3
Recognize the structure, functions and types of antibodies, the immunoglobulin gene and 
applications of the same in monoclonal hybridoma technology

CO4 Comprehend antigen- antibody interactions and different immunotechniques 

CO5
Enumerate the different steps and processes  in the generation of B-cell and T-cell 
responses

CO6 Appreciate the structure and  functioning of the cytokine and complement system

CO7 Discern the role of Major Histocompatibility Complex (MHC) in immunological processes

CO8
Understand the clinical applications of immunology such as hypersensitivities; 
transplantations, immunodeficiency diseases and vaccinations and use this knowledge for 
betterment of health 

ZOL3C08–DEVELOPMENTAL BIOLOGY & ENDOCRINOLOGY
CO1 Know the definition, scope and common terms of developmental biology.
CO2 Understand the different aspects embryogenesis and organogenesis
CO3 Recognize the cellular, molecular and genetic basis of development
CO4 Understand the phenomenon of metamorphosis, regeneration and ageing

CO5
Appreciate the developmental mechanisms of evolution and environmental regulation of 
animal development



CO6
Recognize the basic terms, structure, anatomy, physiological effect of endocrine glands and 
their hormones

CO7 Discern the general mechanisms of hormonal action
CO8 Understand the role of hormones in male and female reproductive physiology 

ZOL3E09 -MORPHOLOGY AND TAXONOMY
CO1 Review  the origin and Evolution of insects
CO2 Understand the insect classification, Apterygote orders
CO3 Understand the Exopterygote orders
CO4 Understand the Endopterygote orders
CO 5 Review the External Morphology of Insects
CO6 Understand the ecology and behavior of Aquatic insects
CO 7 Understand the ecology of Gall forming and Leaf mining insects
CO8 Review the co evolution and Social organization in insects

FOURTH SEMESTER
ZOL4C10- BIOTECHNOLOGY& MICROBIOLOGY

CO1 Understand modern biotechnology tools and applications
CO2 Understand applications of biotechnology in health care
CO3 Comprehend biotechnological applications in agriculture and environment.

CO4
Enumerate the principles and applications of Nanobiotechnology, IPR, Biosafety and 
Bioethics

CO5 Appreciate the general characters and classification of microbes
CO6 Understand microbial nutrition and growth
CO7 Know microbial diseases
CO8 Understand the tools, techniques and applications in microbiology

ZOL4E11- ANATOMY AND PHYSIOLOGY
CO1 Recognize histology, hormonal control and function of integument in insects

CO2
Understand the structure, anatomy and functioning of the digestive system in insects; 
nutritional requirements and  unique features of digestion in insects 

CO3
Understand the structure, types and functioning of the ventilatory and circulatory systems in 
insects

CO4
Enumerate the different types of excretory system, the types and physiology of excretion and 
dietary problems in insects

CO5 Appreciate the anatomy, physiology and functioning of brain and sense organs in insects 

CO6
Understand the structure and components of muscular system and different adaptations for 
locomotion (aquatic and terrestrial- wing and leg)

CO7
Discern the histomorphology, role of endocrine and exocrine glands and mechanism of 
hormone action

CO8 Understand the different aspects of reproductive system, embryogenesis and morphogenesis

ZOL4E12- AGRICULTURAL, MEDICAL & FORENSIC ENTOMOLOGY



CO1
Understand the classification of insects pests, types of damage caused by to plants and other 
basic concepts on the subject

CO2
Recognize the pests to major local crops, their life cycle control measures and types of 
damage

CO3 Understand the different principles of Insect pest management 
CO4 Understand the different chemical control methods of insect pests 
CO 5 Understand the different methods of  Biological control and Integrated Pest Management
CO6 Recognize the effect of insecticides on environment
CO7 Recognize insect vectors of human diseases and their biology 
CO8 Understand the basics of forensic Entomology


