
ZOOLOGY HONOURS – PROGRAME OUTCOME 

AND COURSE OUTCOME 

PART-1, SEM-1 

1. Programme Outcomes (POs) for Cell Biology paper 

(zoom CC1 th/p)  

Programme Outcomes are overarching competencies expected upon completion of the entire 

B.Sc. Zoology (Honours) degree. Drawing from documents such as the NEP curriculum 

framework for Zoology and comparable institutions, here are refined POs: 

 PO1 – Foundational Understanding: Develop a solid grounding in cellular biology, 

including membrane structure, organelle functions, and cell signaling, foundational 

for advanced biological studies. 

 PO2 – Research and Practical Skills: Gain proficiency in microscopy and modern 

cell biology techniques (e.g., ultracentrifugation, culture methods). 

 PO3 – Analytical & Scientific Thinking: Cultivate critical thinking abilities: 

forming hypotheses, analyzing cell division and signaling pathways, and interpreting 

cytological data. 

 PO4 – Integration across Domains: Link understanding of cellular mechanisms to 

physiological, developmental, and genetic processes later in the Zoology curriculum. 

 PO5 – Ethical and Environmental Awareness: Appreciate ethical standards in lab 

work and understand the role of cellular biology in areas like conservation and eco-

health. 

 

2. Course Outcomes (COs) for “Cell Biology” Paper 

(ZOOA-CC-1) 

Based on the detailed Unit breakdown in Semester I Cell Biology from the NEP syllabus, 

here’s a refined list of Course Outcomes (COs) that align with specific units and skills: 

CO 

Number 
Outcome Statement 

CO1 
Explain the structure and functional dynamics of the plasma membrane, 

including the fluid mosaic model, transport mechanisms, and cell junctions. 

CO2 
Describe the ultrastructure and functions of cytoplasmic organelles, including 

ER, Golgi apparatus, lysosomes, mitochondria, and centrosome. 

CO3 
Understand the cytoskeleton (microtubules, actin, intermediate filaments) and 

extracellular matrix composition and roles. 

CO4 
Detail the nuclear structure, chromatin organization, kinetochore, and 

packaging states (euchromatin vs. heterochromatin). 



CO 

Number 
Outcome Statement 

CO5 
Analyze the cell cycle regulation, phases, checkpoints, and mechanisms of 

apoptosis; explain proto-oncogene (Ras) and tumor suppressors (Rb, p53). 

CO6 
Articulate the principles of cell signaling, including receptor types, G-proteins, 

adenyl cyclase-cAMP, RTK (Ras-Raf), and JAK/STAT pathways. 

CO7 

Demonstrate knowledge of modern tools and microscopy techniques—e.g., cell 

culture, ultracentrifugation, freeze-etch, light microscopy (bright field, phase 

contrast), fluorescence (FRET), SEM, TEM. 

3. Programme Outcomes (POs) for Applied Entomology 

paper (zoom sec-1 th/p) 

These outcomes reflect what zoology majors should achieve by the end of their degree—

including through the Applied Entomology elective: 

 PO1 – Domain Knowledge: Develop comprehensive understanding of insect 

diversity, structure, lifecycles, and roles in ecosystems, agriculture, and public health. 

 PO2 – Practical Skills: Acquire skills in insect identification, classification, and 

effective use of laboratory techniques for handling entomological specimens and 

vectors. 

 PO3 – Analytical Reasoning: Interpret entomological data related to pest ecology, 

disease vectors, and integrated pest management (IPM) strategies. 

 PO4 – Applied Awareness: Understand effective management of insect pests and 

beneficials, including implications for public health, agriculture, and environmental 

sustainability. 

 PO5 – Ethical & Environmental Perspective: Appreciate ethical considerations in 

pest control, biodiversity conservation, and the environmental impacts of chemical 

and biological agents. 

 

4. Course Outcomes (COs) — “Applied Entomology” 

(Elective) 

Building from the Calcutta University topics such as Insects of Economic Importance and 

Medical Importance, here’s a set of proposed COs: 

CO 

Number 
Learning Outcome 

CO1 

Classify and describe: Identify major insect orders/families of economic and 

medical importance (e.g., stored-grain pests, vectors), explaining their 

distinguishing features and roles. 

CO2 

Understand harmful impacts: Analyze the economic and health impacts of 

insect pests—both agricultural and human/veterinary—including example 

species. 



CO 

Number 
Learning Outcome 

CO3 

Explore beneficial insects: Explain the biology and significance of beneficial 

organisms like silkworms, honeybees, lac insects, predators, and parasitoids in 

agriculture and ecosystem health. 

CO4 

Identify vectors: Identify insect vectors of human and animal diseases and 

understand their life cycles, transmission mechanisms, and associated disease 

dynamics. 

CO5 

Apply pest control strategies: Compare chemical, biological, and cultural 

methods of insect pest management, including key principles of Integrated Pest 

Management (IPM). 

CO6 
Develop observational skills: Examine and interpret insect damage in stored 

products and crops through specimen or photographic analysis. 

CO7 
Demonstrate identification techniques: Use diagnostic keys and morphological 

features to accurately identify insect specimens in practical settings. 

CO8 
Communicate scientific findings: Produce structured reports or presentations on 

entomological field observations, vector dynamics, or pest management plans. 

 

 

PART-1, SEM-2 

1. Programme Outcomes (POs) for Biochemistry paper 

(zoom CC2 th/p)  

These general competencies are expected upon completing the B.Sc. Zoology (Honours) 

degree—reflecting how the Biochemistry course contributes across the programme: 

 PO1 – Theoretical Understanding: Develop a strong theoretical foundation in 

biochemical processes relevant to animal systems and cellular physiology, essential 

for deeper zoological studies. 

 PO2 – Analytical and Experimental Skills: Gain hands-on lab skills—such as 

biochemical assays, enzyme kinetics, and qualitative/quantitative tests—that support 

rigorous scientific inquiry. 

 PO3 – Integration and Systems Thinking: Connect biochemical pathways (e.g., 

metabolism of carbohydrates, proteins, lipids) with physiological and developmental 

processes in animals. 

 PO4 – Problem-Solving and Critical Thinking: Use biochemical knowledge to 

analyze metabolic disorders, interpret enzyme kinetics, and understand molecular 

basis underlying zoological functions. 

 PO5 – Ethical and Safety Awareness: Cultivate awareness of best lab practices, 

safety standards, and ethical principles in experimental biochemistry. 

 



2. Course Outcomes (COs) — “Biochemistry” (Semester 

II, B.Sc. Zoology) 

These outcomes map directly to units and practical components outlined in the syllabus  

CO 

Number 
Learning Outcome 

CO1 

Explain the structural and functional characteristics of carbohydrates, 

including monosaccharides, disaccharides, polysaccharides, their isomerism, and 

physiological relevance. 

CO2 

Describe the structure and properties of proteins, covering amino acid 

classifications, protein hierarchy (primary to quaternary), and essential vs. non-

essential amino acids. 

CO3 

Classify lipid categories, including saturated and unsaturated fats, essential fatty 

acids, triglyceride structure, and interpret lipid-related indices like iodine and 

saponification numbers. 

CO4 

Understand basic enzyme characteristics—including nomenclature, 

classification, cofactors/coenzymes—and environmental influences on activity, as 

well as models of enzyme action such as lock-and-key and induced fit. 

CO5 

Derive and interpret Michaelis-Menten kinetics, construct and analyze 

Lineweaver–Burk plots, and distinguish between various enzyme inhibition types 

(competitive, non-competitive, allosteric), describing their effects on Vₘₐₓ and Kₘ. 

CO6 

Outline the major metabolic pathways of carbohydrates: glycolysis, TCA cycle, 

pentose phosphate pathway, gluconeogenesis, glycogenesis, and 

glycogenolysis—highlighting key enzymes and physiological significance. 

CO7 

Illustrate protein metabolism processes such as transamination, deamination, and 

distinguish between glucogenic and ketogenic amino acids via the fate of carbon 

skeletons. 

CO8 
Describe lipid metabolism, focusing on β-oxidation (e.g., palmitic and linoleic 

acids) and fatty acid biosynthesis. 

CO9 
Explain nucleic acid metabolism, particularly purine degradation, salvage 

pathways, and their biological importance. 

CO10 
Grasp the concept of free radicals and antioxidants, including examples and 

their biochemical relevance. 

CO11 
Perform qualitative biochemical tests for carbohydrates, proteins, and lipids 

(e.g., Molisch, Biuret, Ninhydrin, Grease-spot tests). 

CO12 

Conduct quantitative estimation tasks such as protein analysis (e.g., Lowry's 

method) and enzyme activity measurement (e.g., amylase assay), interpret data, 

and evaluate experimental results. 

 

3. Programme Outcomes (POs) for Aquaculture paper 

(zoom sec2 th/p)  



At the end of their Zoology degree, students completing the Aquaculture course should be 

able to: 

 PO1 – Conceptual Understanding of Aquatic Biology 
Comprehend the biological foundations of fish and aquatic organisms and their 

relevance to sustainable aquaculture practices. 

 PO2 – Technical Proficiency 
Gain practical skills in identification of economically important aquatic species and 

hands-on experience in pond, hatchery, and aquarium management. 

 PO3 – Systems Thinking & Innovation 
Grasp diverse aquaculture systems—from traditional composite culture to advanced 

techniques like biofloc, aquaponics, and cage culture—and evaluate their ecological 

and economic merits. 

 PO4 – Disease Management & Biosecurity 
Diagnose and propose management interventions for common finfish and crustacean 

diseases, understanding preventative and therapeutic strategies. 

 PO5 – Integration & Real-World Application 
Link aquaculture practices to broader themes such as market dynamics, by-product 

processing, and technological innovations, preparing for roles in industry or research. 

 

4. Course Outcomes (COs) 

These outcomes align with the units and practical exercises outlined in the Aquaculture 

syllabus : 

CO 

Number 
Course Learning Outcome 

CO1 

Define aquaculture and distinguish between types of systems—extensive, semi-

intensive, intensive, composite, cage culture, biofloc, and aquaponics—

highlighting their features and appropriateness. 

CO2 

Identify economically important freshwater and exotic fish species, including 

Rohu, Catla, Puntius, Channa, Oreochromis, and crustaceans such as 

Macrobrachium and Penaeus, using meristic and morphological traits. 

CO3 
Design and manage culture systems, including pond and hatchery setups (e.g., 

glass jar, Chinese hatchery) and aquarium systems for ornamental fish. 

CO4 
Explain water quality parameters (e.g., pH, dissolved solids) crucial for culture 

pond health and describe strategies to manage them effectively. 

CO5 
Describe induced breeding techniques, such as hypophysation and synthetic 

hormone use, and manage broodstock and hatchery operations. 

CO6 
Analyze feed formulations—nutritional requirements, feed types (wet and dry), 

and preparation of compound diets for fish and prawns. 

CO7 

Outline fisheries post-harvest technologies, covering preservation methods 

(e.g., smoking, freezing, canning), by-products (e.g., fish oils, skins), and 

transport logistics. 



CO 

Number 
Course Learning Outcome 

CO8 

Identify and propose control strategies for common aquatic diseases, including 

bacterial (e.g., fin rot), fungal (e.g., saprolegniasis), protozoan (e.g., white spot), 

and viral infections. 

CO9 

Discuss cutting-edge aquaculture practices, such as transgenic fish, sex 

reversal, GIS in fisheries, ornamental aquaculture, and aquaponics, emphasizing 

innovation and sustainability. 

CO10 
Carry out practical tasks like species identification, meristic morphometrics, 

market surveys, and documentation of economically valuable species. 

CO11 
Conduct field visits to fish markets, farms, or hatcheries, prepare analytical 

reports on economic, ecological, and operational aspects. 

PART-2, SEM-3 

1. Programme Outcomes (POs) for Genetics paper (zoom 

cc3 th/p) 

By completing the Genetics paper and the broader Zoology programme, students will be able 

to: 

 PO1 – Core Genetic Literacy 
Demonstrate a solid understanding of fundamental genetic principles—from 

Mendelian inheritance to genetic mutations and recombination—forming a foundation 

for advanced zoological and biomedical studies. 

 PO2 – Analytical & Quantitative Aptitude 
Analyze genetic data using statistical tools such as the Chi-square test and construct 

and interpret genetic linkage and chromosomal maps, enabling data-driven decision-

making in genetic analysis. 

 PO3 – Application of Genetic Knowledge 
Apply the understanding of inheritance patterns, sex determination mechanisms, 

epigenetics, and mutation processes to fields like evolutionary biology, disease 

dynamics, and biotechnology. 

 PO4 – Practical Laboratory Competence 
Gain proficiency in hands-on genetic techniques, including pedigree analysis, 

chromosomal aberration identification (e.g., in Drosophila), and linkage mapping, 

preparing for real-world laboratory and research environments. 

 PO5 – Ethical and Critical Thinking 
Critically evaluate genetic data with ethical awareness, especially when interpreting 

inherited traits and chromosomal abnormalities in humans and model organisms. 

 

2. Course Outcomes (COs) — Genetics (Semester III) 

These Course Outcomes are mapped directly to the syllabus units and the practical list  



CO 

No. 
Learning Outcome 

CO1 
Explain the principles of Mendelian genetics and extend them through concepts like 

incomplete dominance, epistasis, and allele interaction. 

CO2 
Describe and analyze linkage and crossing over, including the construction of 

chromosomal mapping from phenotypic data. 

CO3 
Define and classify various mutations, covering both chromosomal and gene-level 

mutations and their genetic consequences. 

CO4 
Understand mechanisms of sex determination, comparisons across species, and 

underlying genetic control. 

CO5 
Explain extra-chromosomal inheritance, including maternal inheritance of 

organelle and cytoplasmic genes. 

CO6 
Describe mechanisms of recombination in bacteria and viruses, including 

transformation, transduction, and conjugation. 

CO7 
Understand and identify transposable genetic elements and their roles within 

genomes. 

CO8 
Apply statistical methods—primarily the Chi-square test—to evaluate genetic data 

for goodness-of-fit, linkage, and inheritance pattern analyses. 

CO9 
Construct linkage maps, particularly using three-point test crosses in Drosophila, to 

infer gene order and recombination frequency. 

CO10 

Identify chromosomal aberrations in both Drosophila and humans from 

photographic evidence, recognizing structural changes like deletions or 

translocations. 

CO11 
Conduct pedigree analysis of human inherited traits to infer underlying modes of 

inheritance (autosomal dominant/recessive, X-linked, etc.). 

 

3. Programme Outcomes (POs) for CELLS AND TISSUE 

STRUCTURE paper (zoom cc4 th/p) 

Upon completing the Cells and Tissue Structure paper and the broader Zoology Honours 

curriculum, students will achieve the following overarching outcomes: 

1. PO1 – Foundational Knowledge 
Develop a detailed understanding of tissue types—epithelial, connective, muscle, and 

nervous—and their structural and functional characteristics in animals. 

2. PO2 – Histological Technique & Interpretation Skills 
Gain practical competence in histological techniques, including staining, sectioning, 

and slide preparation, enabling accurate identification and interpretation of tissue 

structures. 

3. PO3 – Clinical Awareness & Correlation 
Relate structural tissue features to pathological conditions—such as metaplasia, 

osteoporosis, muscular dystrophy, and multiple sclerosis—to foster clinical insight 

and biomedical relevance. 



4. PO4 – Experimental Proficiency 
Build hands-on skills through practical lab experiences, such as preparing tissue 

samples, identifying histological sections, and interpreting results with precision. 

5. PO5 – Scientific Communication 
Develop the ability to document observations clearly through detailed lab notes, 

annotations, and analytical reports grounded in histological evidence. 

 

4. Course Outcomes (COs) 

Each Course Outcome directly corresponds to the units and practical components of the 

syllabus  

Theory-Based COs (Units 1–6) 

 CO1 – Staining & Histochemistry 

Differentiate between stains and dyes; classify dye components; explain the principles 

and chemical basis of PAS and Feulgen reactions. 

 CO2 – Epithelial Tissue Morphology 

Describe epithelial tissue types by structure and function; identify cell polarity and 

domains; detail glandular epithelium; understand epithelial metaplasia clinically. 

 CO3 – Connective Tissue Dynamics 

Characterize connective tissues—adipose (brown vs. white fat), areolar tissue, bone, 

cartilage, blood—detailing their cells, fibers, ECM, and functions, and understand 

epithelial membranes (cutaneous, mucous); correlate bone structure with conditions 

like osteoporosis and osteoarthritis. 

 CO4 – Muscle Tissue Structure and Pathology 

Distinguish muscle types (skeletal, smooth, cardiac) by structure and function; 

describe ultrastructure of skeletal muscle; differentiate between single-unit and multi-

unit smooth muscle; recognize differences between white and red muscle fibers; 

understand Duchenne muscular dystrophy clinically. 

 CO5 – Neural Tissue and Clinical Relevance 

Describe neuron structure (types, myelination, processes) and neuroglial cells; 

understand nervous tissue structure; correlate with clinical conditions like multiple 

sclerosis. 

 CO6 – Tissue Repair Mechanisms 

Outline stages of tissue repair (inflammation, organization, regeneration/fibrosis) 

using skin as a model; understand factors affecting repair such as tissue type, injury 

nature, blood supply, health status, and age. 

Practical-Based COs (Laboratory Skills) 

 CO7 – Histological Preparation Techniques 

Prepare, stain, and mount samples including epithelial cells from vaginal smear, 

connective tissue from blood film, and muscle tissue from cockroach, applying 

appropriate staining methods. 



 CO8 – Slide Identification & Interpretation 

Accurately identify and explain histological sections of lung, liver, stomach, and 

kidney in mammals, using reasoning tied to tissue structure. 

 CO9 – Sectioning & Sample Preparation 

Demonstrate skill in tissue block making and sectioning of any rat/mice organ, 

ensuring quality histological slides. 

5. Programme Outcomes (POs) for poultry farming 

and animal husbandry paper (SEC3 th/p) 

By completing this course, Zoology students will: 

 PO1 – Domain-Specific Knowledge 
Understand key concepts and systems in poultry farming and animal husbandry, 

including breed classification, housing practices, nutrition, breeding techniques, and 

disease control for both poultry and livestock  

 PO2 – Practical Skills & Farm Management 
Develop hands-on proficiency in poultry rearing, feed formulation, artificial 

insemination, and management of housing and health in poultry and dairy settings. 

Field visits and project reports reinforce real-world exposure  

 PO3 – Innovation & Modern Practices 
Learn about modern, tech-driven practices—such as sustainable farming, IoT-based 

monitoring, precision feeding, and smart dairy techniques—for scalable and 

sustainable livestock systems  

 PO4 – Integration & Interdisciplinary Linkages 
Merge knowledge of poultry and livestock management within broader Zoology 

curriculum—especially related to physiology, nutrition, disease ecology, and 

economic considerations  

 PO5 – Ethical, Environmental & Welfare Awareness 
Appreciate livestock welfare standards, biosecurity, sustainable feeding and housing 

techniques, and the environmental impact of husbandry practices  

 

6. Course Outcomes (COs) 

These outcomes align closely with the syllabus structure and practical components: 

Theory (Units as per CBCS 2025–26 outline)  

 CO1 – Poultry Industry Insight 

Describe the current status, economic significance, and future prospects of the global 

and Indian poultry industry, including nutritional value of poultry products. 

 CO2 – Housing & Management Systems 

Differentiate between housing systems (deep litter, cage, slatted floor, environment-

controlled, free-range, organic), and understand biosecurity and smart farming 

technologies. 



 CO3 – Nutrition & Feed Formulation 

Classify poultry feed ingredients (energy, protein, minerals, vitamins, probiotics, 

prebiotics), formulate optimized diets using precision nutrition, and assess the role of 

health-enhancing supplements and water quality. 

 CO4 – Disease Management & Health Interventions 

Recognize major poultry diseases—viral (e.g., Newcastle, Egg Drop Syndrome), 

bacterial (colibacillosis), fungal (aspergillosis), parasitic (coccidiosis)—and apply 

advanced diagnostics (ELISA, PCR) and antibiotic-free control strategies. 

 CO5 – Welfare & Vaccination 

Understand vaccination schedules, probiotics/immunomodulator use, environmental 

stressors like heat stress, and welfare practices to ensure ethical poultry management. 

 CO6 – Animal Husbandry & Dairy Systems 

Explain trends in dairy farming, breeding (AI, embryo transfer), smart practices (AI-

based herd management), infrastructure, and sustainable approaches including A2 

milk and biogas integration. 

 CO7 – Livestock Management & Swine/Small Ruminants 

Manage various husbandry tasks—grooming, hoof trimming, vaccination, neonatal 

care—for cattle, buffaloes, sheep, goats, and pigs; discuss breeding, disease 

management, and fodder strategies. 

PART-II, SEM –IV 

1.Non-Chordate Structure and Function 

POs 

 Develop a comprehensive understanding of invertebrate diversity, morphology, and 

functional adaptations across various phyla (Protists through Pseudocoelomates).  

COs 

 Identify and classify major non-chordate phyla (e.g., Protozoa, Porifera, Cnidaria, 

Mollusca, Arthropoda, Echinodermata).  

 Explain anatomical organization, life cycles, and survival strategies in representative 

taxa and larvae.  

 

2. Parasitology 

POs 

 Acquire knowledge of parasite diversity and life cycles, including host–parasite 

interactions.  

COs 



 Describe key parasitic groups (Protists, Platyhelminthes, Nematodes, Arthropods, 

Vertebrates) and their generalized life histories.  

 Identify familiar parasitic organisms (e.g., Plasmodium, Giardia, helminths, lice) 

through specimens or microphotographs.  

 

3. Molecular Biology 

POs 

 Gain a fundamental grasp of DNA, RNA, and the molecular processes governing 

cellular functions.  

COs 

 Understand molecular mechanisms underlying replication, transcription, translation, 

and gene regulation. (Generic mapping—based on syllabus listing)  

 

4. Ecology 

POs 

 Learn ecological principles—population dynamics, community interactions, 

ecosystem functioning, and conservation.  

COs 

 Explain population attributes (growth curves, r/k strategies), species interactions, and 

ecosystem concepts like succession.  

 Understand biodiversity, conservation strategies, and protected area frameworks.  

 

PART III, SEM-V 

1. Chordate Structure and Function 

POs 

 Attain insights into vertebrate anatomy and physiological adaptations.  

COs 

 Analyze structural and functional traits of chordate systems (digestive, respiratory, 

circulatory, nervous), including integumentary structures (scales, feathers).  



 

2. Endocrinology & Reproductive Biology 

POs 

 Understand vertebrate endocrine regulation and reproductive mechanisms.  

COs 

 Describe hormone pathways (hypothalamo-pituitary axis) and endocrine gland 

histology.  

 

3. Animal Physiology 

POs 

 Build core knowledge of physiological systems—circulatory, excretory, nervous, 

muscular, sensory.  

COs 

 Explain oxygen and carbon dioxide transport (hemoglobin, Bohr effect), excretory 

physiology, osmoregulation, neurophysiology, muscle contraction, vision, and 

thermoregulation.  

 

4. Biodiversity & Conservation Biology 

POs 

 Develop awareness of global and Indian biodiversity patterns and conservation 

approaches.  

COs 

 Understand biodiversity categories, conservation frameworks (biosphere reserves, 

sanctuaries), conservation strategies, and roles of flagship species, including human-

wildlife conflict.  

 

PART-III, SEM VI 



1. Developmental Biology 

POs 

 Gain familiarity with developmental processes and developmental stages across taxa. 

(Course listed in syllabus; exact units unspecified here)  

COs 

 Describe embryonic stages and developmental anatomy, likely including model 

organisms. (Based on general course outline)  

 

2. Taxonomy, Evolution, and Adaptation 

POs 

 Master systematic methodologies, evolutionary theory, and organismal adaptation.  

COs 

 Differentiate taxonomy levels, species concepts, speciation modes, cladistics, and 

DNA barcoding.  

 Discuss evolutionary mechanisms (natural selection, Hardy-Weinberg, drift), 

distributions, zoogeographical realms, and organismal adaptations (desert, aquatic, 

arboreal).  

 

3. Animal Behaviour 

POs 

 Comprehend behavioral ecology fundamentals—instinct, communication, altruism, 

migration, and parental strategies.  

COs 

 Explain fixed action patterns, bee communication, altruism and kin selection, 

echolocation, migration, and parental investment strategies and conflicts.  

PART-IV, SEM-VII 

1. Biotechnology and Its Applications (Animal 

Biotechnology) 



Programme Outcomes (POs) 

 PO1 – Applied Molecular Knowledge: Apply biotechnological tools—like 

recombinant DNA, transgenics, stem cells, bioreactors, and vaccine technologies—to 

solve real-world problems. 

Course Outcomes (COs) 

 CO1: Understand immune principles and components (lymphoid organs, cells, 

cytokines, innate/adaptive immunity, MHC)  

 CO2: Explain antibody/antigen biochemistry, immunological reactions, 

hypersensitivity, autoimmune and immunodeficiency diseases  

 CO3: Grasp core concepts of Animal Biotechnology—rDNA, cloning vectors, 

transgenesis, recombinant/mRNA vaccine technologies  

 CO4: Explore modern biotechnological applications including IVF, embryo transfer, 

hybridoma tech, stem cells, biopesticides (e.g., Bacillus thuringiensis), and animal 

bioreactors  

 

2. Neurobiology 

While no detailed CU syllabus was available, the course generally emphasizes: 

POs 

 PO1 – Neuro-biological Insight: Develop foundational knowledge of neuronal 

structures, neurotransmitter systems, and neural signaling. 

COs (Generic goals, based on common first principles) 

 CO1: Describe key neurotransmitters (glutamate, GABA, dopamine, norepinephrine, 

epinephrine) and their functional roles  

 

3. Toxicology 

Specific CU syllabus not found; generic outcome expected: 

POs 

 PO1 – Safe Environmental Practice: Understand organismal and environmental 

impact of toxins; inform safe handling, regulation, and mitigation. 

COs 

 CO1: Identify toxic agents, understand modes of action, and their adverse 

physiological and ecological effects. 

 



4. Immunology  

POs 

 PO1 – Immune System Literacy: Gain comprehensive insight into immune 

architecture, responses, and disease associations. 

COs 

 CO1: Grasp immune system structure and function, including innate and adaptive 

mechanisms, cytokines, and MHC biology  

 CO2: Analyze antigen–antibody dynamics, immunoassays (e.g., ELISA), 

hypersensitivity, autoimmunity, immunodeficiency, and vaccine strategies  

 

PART-IV, SEM-VIII 

1. Scientific Communication and Research Methodology 

Although no explicit CU syllabus was located, standard expectations include: 

POs 

 PO1 – Research Readiness: Build competence in scientific inquiry, academic 

writing, and communication of zoological research. 

COs 

 CO1: Demonstrate proficiency in literature review, experimental design, data 

presentation, academic writing, and referencing. 

 

2. Animal Models in Research 

Again, CU-specific syllabus unavailable; commonly emphasized: 

POs 

 PO1 – Model System Knowledge: Understand selection, ethics, and applicability of 

animal models in biomedical research. 

COs 

 CO1: Evaluate species-specific research models, appreciate ethical considerations, 

and interpret translational value in science. 

 



3. Industrial Microbiology 

Upon completing the Industrial Microbiology course, students will be able to: 

 PO1 – Applied Microbial Competence 
Apply microbial principles to industrial processes such as fermentation, enzyme 

production, and biotechnological manufacturing. 

 PO2 – Practical Laboratory Skills 
Acquire hands-on expertise in culturing microbes, sterilization techniques, 

fermentation controls, and quality monitoring. 

 PO3 – Integration of Zoological and Microbial Knowledge 
Leverage core zoological insights (microbial-animal interactions, pathogens) to 

critically assess industrial microbiological applications. 

 PO4 – Innovation in Applied Biology 
Evaluate and adopt emerging technologies in areas like microbial bio-products, bio-

processing, and waste treatment. 

 

Course Outcomes (COs) 

These outcomes are aligned with the typical scope of Industrial Microbiology as part of B.Sc. 

Zoology under CU (turn0search0). Though Zoology students take this course under 

Microbiology or complementary streams, the content generally focuses on: 

 CO1: Understand the role of microbes in industrial processes such as fermentation 

(e.g., alcohol, organic acids), enzyme production, antibiotic synthesis, and 

bioprocessing. 

 CO2: Describe and differentiate key industrial microorganisms (e.g., Saccharomyces, 

Aspergillus, Bacillus, Streptomyces) based on structure, physiology, and product 

profiles. 

 CO3: Conduct and monitor fermentation experiments, including control of 

environmental conditions (pH, temperature, aeration) and assess batch versus 

continuous methods. 

 CO4: Apply sterilization and aseptic techniques in media preparation, inoculation, 

and downstream processing. 

 CO5: Demonstrate quality assurance skills—such as microbial counts, contamination 

detection, and product purity assessments. 

 CO6: Analyze industrial case studies on microbial production systems—from 

traditional (e.g., dairy, alcohol) to modern (e.g., bioplastics, probiotics). 

 CO7: Communicate findings through lab protocols and reports that showcase 

understanding of microbial industrial workflows. 

 


