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BSc., Microbiology 
 

Program Objectives (POs): 
 

 To create a centre of Academic Excellence in the field of education in Microbiology. 

Provide a sound academic background for overall development of personality for a 

successful career in Microbiology. 

Provide an environment that fosters continuous improvement and innovation in the 

subject. 

 Inculcate in student’s right skills oriented towards self- development. 

  To inculcate in students the need for the value of dignity of labor and the attitude and 

proper community orientation and civic responsibilities in their outlook. 

 Develop an orientation towards the society as responsible citizens for excellent 

academic programme, involvement of students in day today management for specific 

duties. 

 

Program Specific Outcomes (PSOs): 
 
 

 Students will be able to describe diversity of microorganisms, bacterial cell structure and 

function, microbial growth and metabolism, and the ways to control their growth by physical 

and chemical means. 

 Students will explain the role of microorganisms in food production and preservation, their 

ability to cause food-borne infections and demonstrate practical skills in fundamental 

microbiological techniques. 

Students will demonstrate engagement in the Microbiology discipline through involvement in 

their post-graduation period, research or internship activities, and outreach their goals specific 

to microbiology. 

 

 

 

 



 

 

NEW PRINCE SHRI BHAVANI ARTS AND SCIENCE COLLEGE, 

MEDAVAAKAM, CH-100 

PG DEPARTMENT OF MICROBIOLOGY 

B.Sc COURSE OBJECTIVES & COURSE OUTCOMES 

YEAR: I B.Sc                                SEMESTER: I 

SUBJECT: General Microbiology & Microbial Physiology     SUBJECT CODE: TAN1A 

 

COURSE OBJECTIVES: 

 To understand the key features of the structure, growth, physiology and behavior of 

bacteria. 

 To Provide basic knowledge to deal with the study of genetic, metabolic strategies and 

ecology of microrganisms. 

 To understand the main microbiological techniques to be applied in the laboratory. 

 Students acquire knowledge to the use of bacteria in the lab and the main sterilization 

techniques. 

 To provide students with the basis to face the study of the major fundamentals of 

microbiology including bacteriology, virology and immunology. 

COURSE OUTCOMES: 

 After successful completion of this course students are expected to be able to: 

 

CO1: Demonstrate theory and practical skills in microscopy and their handling techniques and 

staining procedures. 

CO2: Understand the basic microbial structure and function and study the comparative 

characteristics of prokaryotes and eukaryotes. 

CO3: Know various culture media and their applications and also understand various physical and 

chemical means of sterilization. 

CO4: Know general bacteriology and microbial techniques for isolation of pure cultures of 

bacteria, fungi and algae. 

CO5: Know the various physical and chemical growth requirements of bacteria and get equipped 

with various methods of bacterial growth measurement. 

 

 



 

 

YEAR: I B.Sc 

Subject: Practical I        Semester: I 

General Microbiology & Microbial Physiology       Subject Code: TAN21 

COURSE OBJECTIVES: 

 To develop skills and competencies in standard microbiological laboratory techniques.  

 Train students in the proper use and maintenance of the research grade laboratory microscope with 

emphasis on oil immersion methods. 

 Train students in aseptic technique, prophylaxis, and the proper methods relating to the safe 

manipulation and maintenance of microorganism. 

 Train students in fundamental laboratory methodology to include the use of differential media, 

metabolic/enzymatic testing and associated reagents. 

 Provide students with a hands-on familiarity with basic research procedure and associated critical 

and investigative thinking skills utilizing identification of unknown microorganismal specimens & 

Provide students with an understanding of important facts, concepts, and the investigative 

procedures of a microbiology producing accurate, skilled clinical laboratory workers with strong 

ethical and professional values. 

 

COURSE OUTCOMES: 

After successful completion of the course, students will be able to: 

CO-1. Properly prepare and view microbiological specimens for examination using 

brightfield microscopy. 

CO-2. Use pure culture and selective techniques to enrich for and isolate 

microorganisms, using proper aseptic technique. 

CO-3. Estimate the number of microorganisms in a sample using viable plate counts 

CO-4. Evaluate a microbiological problem in the context of an unknown microorganism, using 

appropriate media-based methods for identification. Accurately document and report 

observations and interpretations made during laboratory exercises. 

CO-5. Use appropriate microbiological lab equipment and methods, in order to conduct and 

analyze experimental measurements relevant to microbiology. Practice safe microbiology, 

using appropriate protective and emergency procedures 

 

 

 

 



 

 

YEAR: I B.Sc., SEMESTER: I 

SUBJECT: NME (Cellular Organization) SUBJECT CODE: SNN1A 

COURSE OBJECTIVES: 

 Students will understand the structures and purposes of basic components of prokaryotic 

and eukaryotic cells, especially macromolecules, membranes, and organelles. 

 Students will understand how these cellular components are used to generate and utilize 

energy in cells. 

 Students will understand the cellular components underlying mitotic cell division. 

 Students will apply their knowledge of cell biology to selected examples of changes or 

losses in cell function. These can include responses to environmental or physiological 

changes, or alterations of cell function brought about by mutation. 

 

COURSE OUTCOMES: 

CO-1. Understand and utilize the scientific vocabulary used in communicating information in cell 

and molecular biology. 

CO-2. Understand and apply general concepts of cell and molecular biology to relevant, specific 

problems. 

CO-3. Represent and illustrate the structural organization of genes and the control of gene 

expression. 

CO-4. Explain the structure of membranes and intracellular compartments and relate these to 

function. 

CO-5. Summarize the processes of energy transduction in cells and explain their significance. 

CO-6. Outline the processes that control both prokaryotic and eukaryotic cell cycle and cell death. 

YEAR: I B.Sc., SEMESTER: II 

SUBJECT: Immunology &Microbial Genetics SUBJECT CODE: TAN2A 

COURSE OBJECTIVES: 

 The students will be able to identify the cellular and molecular basis of immune 

responsiveness. 

 The students will be able to describe the roles of the immune system in both maintaining 

health and contributing to disease. 

 The students will be able to describe immunological response and how it is triggered and 

regulated. 



 

 

COURSE OUTCOMES: 

CO-1. Students will understanding the key concepts in immunology. 

CO-2. Understand the overall organization of the immune system 

CO-3. Conceptualize how the collection of individual clones of lymphocytes (termed the “immune 

repertoire”) arises from rearrangement within two genetic loci: the Ig gene in B cells and 

the antigen receptor in T cells. 

CO-4. Learn how “clonal selection” allows for the expansion of a limited number of antigen-

recognizing lymphocytes in response to an specific antigenic stimulus 

CO-5. To make them understand the salient features of antigen antibody reaction &its uses in 

diagnostics and various other studies. 

CO-6. Learn about immunization and their preparation and its importance 

 

YEAR: I B.Sc., SEMESTER: II 

SUBJECT: PRACTICAL-II: 

Immunology and microbial genetics SUBJECT CODE: TAN22 

COURSE OBJECTIVES: 

 Developing a working knowledge of the principles and procedures of serology by 

utilizing Immunological laboratory techniques. 

 Producing accurate, skilled clinical laboratory workers with strong ethical and professional 

values. 

 Promoting respect and understanding of allied health professionals through renewed 

understanding of the clinical laboratory technician's role as a member of the allied health 

care team. 

 

COURSE OUTCOMES: 

CO-1. Apply principles of safety, quality assurance and quality control in 

Immunology/Serology. 

CO-2. Evaluate specimen acceptability 

CO-3. Describe the principles involved in the immune response. 

CO-4. Explain the principles of and perform serological tests. 

CO-5. Evaluate and correlate test results with associated diseases or conditions. 

 



 

 

 

YEAR: I B.Sc., SEMESTER: II 

SUBJECT: NME (Inheritance Biology)            SUBJECT CODE: SNN2E 

COURSE OBJECTIVES: 

 Student will be able to develop and demonstrate an understanding of structure and function of 

genes. 

 Students will be able to understand about pedigree analysis. 

 To gather various knowledge about Mendelian principle. 

 

COURSE OUTCOMES: 

 

CO-1. Student should be able to discuss the causes of mutation. 

CO-2. Student should be able to explain the basic about gene mapping methods. 

CO-3. Students should be able to explain the pedigree analysis. 

 

YEAR: II B.Sc., SEMESTER: III 

SUBJECT: Molecular Biology SUBJECT CODE: TAN3A 

COURSE OBJECTIVES: 

 To describe the general principles of gene organization and expression in both 

prokaryotic and eukaryotic organisms. 

 Discuss the various macromolecular components of cells and their functions. 

 To understand the chemical synthesis of polynucleotide, transcription and translation 

process. 

 To study the various types of mutations can alter the structure of a polypeptide chain. 

 To study the processing of protein and distribution. 

 To learn the role of enzymes involved in the replication, transcription and translation 

process. 

 

COURSE OUTCOMES: 

CO-1. Students can explain concepts such as gene structure and function, gene regulation, 

microbial genetics, mutation and DNA repair, DNA sequencing. 



 

 

CO-2. Students can gain insight into the most significant molecular and cell-based methods used 

today to expand our understanding of biology. 

CO-3. They can understand the chemical and molecular processes that occur in and between cells. 

CO-4. Students can understand the synthesis, structure, and function of nucleic acids and proteins 

in prokaryotes and eukaryotes. 

CO-5. To gain the knowledge of functions of polycistronic mRNA and monocistronic mRNA. 

CO-6. To understand the concept of Operon like Lactose, Tryptophan, Arabinose and Galactose in 

gene expression studies. 

      YEAR: II B.Sc., SEMESTER: III 

SUBJECT: Practical-III: Molecular Biology SUBJECT CODE: TAN41 

COURSE OBJECTIVES: 

 To review critically the fundamental and key concepts of Molecular Biology and gene 

cloning. 

 To grasp a common and valuable techniques used in molecular Biology. 

 To understand a broad range of experimental techniques used in molecular biology and how 

they are used to improve the concepts of replication, transcription and translation. 

 To gain the knowledge of the theories underlying both basic and some advanced methods in 

molecular biology 

 To know the knowledge of the special experimental methods like Isolation of chromosomal 

DNA and Plasmid DNA. 

 

COURSE OUTCOMES: 

CO-1. To understand the concepts such as gene structure and function, gene regulation, microbial 

genetics, mutation and DNA repair, PCR and sequencing. 

CO-2. Use basic laboratory equipment, apparatus and procedures for molecular study. 

CO-3. Safely carry out a range of laboratory techniques used for the isolation, purification and 

manipulation of biomolecules, for example PCR, DNA recombination techniques and 

electrophoresis. 

CO-4. Laboratory exercise provides the students skills about the DNA manipulation and routine 

laboratory techniques. 

 

 



 

 

YEAR: II B.Sc.,           SEMESTER: III 

SUBJECT: Bioinstrumentation  SUBJECT CODE: TBN3A  

COURSE OBJECTIVE:  

To provide knowledge & understanding of various advance instrument, radioisotopes and its 

application. Gains knowledge of various spectroscopsy, electrophoresis and its operation 

COURSE OUTCOMES: 

CO-1: Students gain knowledge about various apparatus and its principles, working and 

application 

CO-2: Understand and learn about chromatography. 

CO-3: Students understand the principles of electrophoresis and its usage. 

CO-4: Understand the theoretical knowledge of spectroscopy. 

CO-5: Able to understand the usage and effect of radioisotopes 

 

YEAR: II B.Sc.,                                                             SEMESTER: III 

     SUBJECT: Practical –III Bioinstrumentation                     SUBJECT CODE: TBN41 

COURSE OBJECTIVE: 

Introducing the basic concepts of qualitative and quantitative analysis of a give sample. The basic 

understanding of principles and applications of instruments. 

 

COURSE OUTCOMES: 

CO-1.Defining and explaining various fundamentals of spectroscopy for qualitative and quantitative 

analysis. 

CO-2.Learning about various separation techniques of instrumentation. 

CO-3.Differentiating instrumental operations and applications. 

YEAR: II B.Sc., SEMESTER: IV 

SUBJECT: Soil and Agricultural Microbiology SUBJECT CODE: TAN4A 

COURSE OBJECTIVES: 

 To provide students with useful information regarding the taxonomical, physiological, and 

environmental aspects of soil microorganisms. 



 

 

 To learn the roles of soil microbes, such as decomposing dead organic matter, enriching the 

soil with nutrients, increasing water infiltration, improving soil texture, etc. 

 To provide students with knowledge concerning soil microorganisms both harmful and 

beneficial and how to control and enhance each respectively. 

 To acquire knowledge on such topics as: organisms and interactions, mycorrhizal 

symbiosIs, biological dinitrogen fixation (both symbiotic and non-symbiotic). 

 To know the role of microorganisms in bio geo chemical cycles. 

 To study about the symptoms, Etiology, Epidemiology and Management of several plant 

diseases. 

 To help students keep abreast of the most recent advances in soil microbiology. 

 

COURSE OUTCOMES: 

CO-1. On completion of the course, students will develop skill regarding various methods used in 

agriculturally important microbes and disease management of plant diseases. 

CO-2. Students will develop the knowledge in soil texture and soil fertility. 

CO-3. Students will learn that the soil is an excellent habitat for multitude of microorganisms 

balancing the soil ecosystem. 

CO-4. Attainment of course objectives will mean realization of the variousbeneficial effects of soil 

microorganisms on soil health. Conversely, students learned that some soil microbes are 

deleterious. 

CO-5. The knowledge acquired in Soil Microbiology will enhance the student’s competency in the 

performance of their duties as future employees in the field of Agronomy/Soil Science. 

YEAR: II B.Sc., SEMESTER: IV 

SUBJECT: Practical-IV: Soil and Agricultural Microbiology SUBJECT CODE: TAN42 

 

COURSE OBJECTIVES: 

 To gain knowledge of the role played by microorganisms in agriculture. 

 To gain basic knowledge and skill in microbiological techniques. 

 To gain knowledge on the biology of different groups of microorganisms of importance in 

agriculture. 

 To know about the enzyme producing soil microorganisms. 

 To isolate and identify the root nodule bacteria. 



 

 

 To study of several important plant diseases. 

 

COURSE OUTCOMES: 

CO-1. Appreciate the impact of microbial processes in agricultural production. 

CO-2. Use basic laboratory equipment, apparatus and procedures for the study of microorganisms. 

CO-3. Isolate and recognize major groups of microorganisms. 

CO-4. Understand the key basic characteristic features that differentiate the different groups of 

microorganisms 

 

YEAR: III B.Sc., SEMESTER: V 

SUBJECT: Medical Bacteriology SUBJECT CODE: TAN5A 

COURSE OBJECTIVE: 

To learn the different types of medically important bacteria, their properties, collection, 

transportation, isolation, identification of bacteria from different clinical specimens based on their 

virulence nature, pathogenesis and diagnosis methods and also provides immense knowledge on 

treatment and prophylaxis for each pathogenic bacterium. 

 

COURSE OUTCOMES: 

CO-1. This course helps to understand the properties of various pathogenic bacteria and to know 

the procedure for collecting, transporting and isolation of pathogens from clinical 

specimens 

CO-2. It provides the knowledge on the sensitivity of pathogen to a particular antibiotic which can 

be given for treating patients against pathogen. 

CO-3. It helps students to know the pathological conditions and virulence nature of pathogen 

inside the host 

CO-4. The course describes the diagnosis methods to identify the pathogen by various tests and 

also helps to suggest particular antibiotics against the bacteria. 

CO-5. The course also helps to students to know the epidemiology and prophylaxis methods 

related to the pathogen. 

 

 

 



 

 

YEAR: III B.Sc., SEMESTER: V 

SUBJECT: Medical Mycology and Parasitology SUBJECT CODE : TAN5B 

COURSE OBJECTIVES: 

 Describe Morphology, Lifecycle, Pathology and laboratory diagnosis of fungi and parasites. 

 Classify parasites and fungi. 

 Perform appropriate laboratory techniques used in the processing of specimens and 

identification of parasites and fungi. 

 

COURSE OUTCOMES: 

CO-1. Understand the classification and characteristics of fungi and parasites. 

CO-2. Provide knowledge about collection and transport of Specimens. 

CO-3. Studied the pathogenesis and laboratory diagnosis of disease caused by parasites and fungi. 

CO-4. Prevention and awareness of public health. 

 

YEAR: III B.Sc., SEMESTER: V 

SUBJECT: Medical Virology                         SUBJECT CODE: TAN5C 

COURSE OBJECTIVE:  

To provide knowledge, about virus their structure, DNA and RNA viruses, effect of virus on cell growth, 

cultivation virus and vaccine preparation. 

COURSE OUTCOMES: 

CO-1. Students gain knowledge of properties, diagnosis and cultivation of virus. 

CO-2. Understand and learn about various virus life cycle and treatment of viral infections 

CO-3. Able to learn about immunization schedule. 

CO-4. Learn about various types of bacteriophage, their structure, and life cycle of bacteriophage 

CO-5. Gains knowledge about antiviral agents and also about vaccine production 

 

 

 

 

 



 

 

YEAR: III B.Sc., SEMESTER: V 

SUBJECT: Practical V – Medical Microbiology SUBJECT CODE: TAN61 

COURSE OBJECTIVE: 

This course helps to learn about collection, transportation, processing of different clinical 

specimens and also enhances the skills of techniques to isolate and identify pathogenic bacteria, fungi, 

bacteriophages and parasites from clinical specimens. 

 

COURSE OUTCOMES: 

CO-1. Learn the procedure for collecting,  transporting   of clinical specimens and 

processing by staining techniques and enumeration methods. 

CO-2. Enhances the skills of isolation, identification and sensitivity of pathogen to a particular 

antibiotic which can be given for treating patients against pathogen. 

CO-3. Helps students to isolate bacteriophages from sewage sample by plaque assay method 

CO-4. The course describes the diagnosis methods to identify the pathogen by various tests and also 

helps to suggest particular antibiotics against the bacteria. 

CO-5. The course also helps to students to know the epidemiology and prophylaxis methods related 

to the pathogen. 

 

YEAR: III B.Sc., SEMESTER: V 

SUBJECT: Genetic Engineering SUBJECT CODE: TEN5A 

COURSE OBJECTIVE: 

The purpose of this course is to introduce the basic molecular biological concepts and 

techniques used in the fields of genetic engineering. 

 

COURSE OUTCOMES: 

CO-1. Gaining an appreciable knowledge of dealing with ethical issues relaying to science 

CO-2. Gaining and understanding basic molecular and cellular biology concepts and techniques. 

CO-3. Gaining the knowledge about current experimentation in genetic engineering. 

 

 

 

 



 

 

YEAR: III B.Sc., SEMESTER: VI 

SUBJECT: Environmental Microbiology SUBJECT CODE: TAN6A 

COURSE OBJECTIVES: 

To provide a basic understanding of environmental microbiology including 

 The functional diversity of microorganisms in the environment in relation to human welfare 

and ecosystem health 

 Microbial interactions with pollutants in the environment and the fate of  microbial 

pathogens in the environment. 

 To learn the basic principles of environment microbiology and be able to apply these 

principles to understanding and solving problems in water quality and bioremediation. 

 To become familiar with current research in environmental microbiology. 

 

COURSE OUTCOMES: 

Upon successful completion of the course, students are expected to be able to: 

CO-1. Appreciate the diversity of microorganism and microbial communities inhabiting a 

multitude of habitats and occupying a wide range of ecological habitats. 

CO-2. Learn the occurrence, abundance and distribution of microorganism in the environment and 

their role in the environment and also learn different methods for their detection and 

characterization 

CO-3. Competently explain various aspects of environmental microbiology and microbial ecology 

and to become familiar with current research in environmental microbiology. 

CO-4. Understand the basic principles of environment microbiology and be able to apply these 

principles to understanding and solving environmental problems – waste water treatment 

and bioremediation 

CO-5. Know the Microorganisms responsible for water pollution especially Water- borne 

pathogenic microorganisms and their transmission 

CO-6.  Comprehend the various methods to determine the sanitary quality of water   and sewage 

treatment methods employed in waste water treatment 

 

 



 

 

YEAR: III B.Sc.,           SEMESTER: VI 

SUBJECT: Food & Dairy Microbiology SUBJECT CODE: TAN6B 

COURSE OBJECTIVES: 

 This course helps students to learn the different microflora in different foods and factors 

influencing their growth. 

 This course provides knowledge on the role of food microbiota in spoilage, contamination 

and Preservation. 

 It also helps students to study the food borne diseases and their outbreaks along with their 

investigation methods. 

 This course concentrates on the preparation of different fermented products (cheese, 

yogurt, oriental fermented foods, etc.,) 

COURSE OUTCOMES: 

CO-1. Understand the significance and activities of various microorganisms in Food. 

CO-2. Ability to learn the different preservation techniques such as low temperatiure, freezing, 

etc., chemical preservation to prevent food spoilage and contamination. 

CO-3. Know the important spoilage organisms and their mechanisms in foods and thus identify 

methods to control. 

CO-4. It provides the knowledge on the basis of food safety regulations and the use of standard 

methods and procedures for the microbiological analysis of food •. 

CO-5. It helps students to know the beneficial role of microorganisms in fermented foods and in 

food processing of different types of fermented food products 

YEAR: III B.Sc., SEMESTER: VI 

SUBJECT: 

Practical VI – ENIVRONMENTAL, FOOD & DAIRY MICROBIOLOGY  

SUBJECT CODE: TAN62  

COURSE OBJECTIVE: 

This course helps students to learn the different analysis techniques in isolation, 

enumeration of bacteria, yeast and mold from different food samples, water, air, milk etc., It provides 

the skills for handling the samples for disease outbreak. Thereby helps in creating basic skills in 

handing laboratory procedures. 

 

COURSE OUTCOMES: 



 

 

CO-1. Helps to learn the enumeration of bacteria in milk sample by Standard Plate Count Method. 

CO-2. Ability to learn the rapid test to check the quality of milk samples and determine the reason 

for the contamination. 

CO-3. Know the presence of important and common spoilage organisms in various spoiled foods 

like nuts etc., by their morphological features, staining techniques and biochemical studies. 

CO-4. Enhances the knowledge on finding the BOD and COD level of waste water and report the 

quality of drinking water by standard procedures 

CO-5. It provides the knowledge on the prevalence of air microflora in different locations by settle 

plate method. Helps to create knowledge on detection of aflatoxins from food samples. 

 

YEAR: III B.Sc., SEMESTER: VI 

SUBJECT: Industrial &Pharmaceutical Microbiology SUBJECT CODE: TEN6A 

COURSE OBJECTIVES: 

 To provide knowledge and understanding of Pharmaceutical Microbiology relevant to 

health care. 

 To provide knowledge about use of microorganisms to manufacture antibiotics, protein. 

 Ability to apply the techniques used in different phase of industry. 

 

COURSE OUTCOMES: 

CO-1. Discover new useful microorganism and store for later use 

CO-2. Describe the main steps and process used to produce biological products in industry. 

CO-3. Understand ethical and commercial issues such as patenting and licensing. 

YEAR: III B.Sc., SEMESTER: VI 

SUBJECT: Biotechnology SUBJECT CODE: TEN6B  

COURSE OBJECTIVE: 

The objective of this course is to understand the basics of biotechnology. 

COURSE OUTCOMES: 

CO-1. To understand the principles of animal culture and media preparation. 

CO-2. To get insight into applications on recombinant DNA techniques in agriculture and 

production of therapeutic drugs. 

CO-3. To explain microbial degradation of pesticides, bioremediation and bio fertilizers. 


