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 Program Educational Outcomes (PEOs) 

 

PEO 1. Acquire core knowledge related to various fields of microbiology and allied 

sciences.  

 

PEO 2. Articulate implications of microbiological concepts to design, execute 

experiments and summarize, analyze, validate the scientific data. 

  

PEO 3. Exhibit competent skills to pursue higher studies and identify career 

opportunities in industries, laboratories, government and private organizations. 

 

PEO 4. Recognize career prospects of microbiological processes / products and their 

implementation to address industry, medicine and environment related issues. 

 

PEO 5. Inculcate ability to apply knowledge, effective communication and professional 

ethics to endorse career building skills.  

 

 

 Program outcomes (POs) 

PO 1. Acquire fundamental knowledge pertaining to concepts of basic and applied 

field of microbiology along with essential knowledge of allied sciences 

(biotechnology, biostatistics, computer science, bioinformatics, chemical science). 

 

PO 2. Exhibit ability to design, conduct experiments, analyze and interpret data for 

laboratory practices of cultivation and analysis of microorganisms. 

 

PO 3. Demonstrate an ability to apply microbiological approach for finding / 

developing sustainable solution to issues pertaining to health and medicine.  

 

PO 4. Demonstrate adequate technical skills pertaining to bio-analytical techniques, 

computational programmes and analytical methods. 

 

PO 5. Strengthen writing skills, and communication skills and personality 

development through seminars, academic activities, report writing, etc.  

 

PO 6. Exhibit critical thinking ability to apply and implement microbiological studies 

for environment protection and sustainable development. 

 

PO 7. Inculcate life long learning ability, acquire eligibility to pursue higher studies 

and identify career opportunities in field of microbiology.   

 

 



 

 

 Program Specific Outcomes (PSOs) 

 

PSO 1. Acquire knowledge pertaining to concepts of widespread microbiology 

disciplines along with allied sciences including biotechnology, biostatistics, 

bioanalytical techniques, IPR, bioinformatics, computer application. 

 

PSO 2. Demonstrate competent skills in handling various instruments, techniques 

followed in microbial practices, associated safety guidelines and exhibit ability to 

collect, analyze and interpret scientific data. 

 

PSO 3. Identify the potential and applicability of microbiological approach (medical, 

environmental, industrial, diagnostic) to design / derive a solution to complex 

problems pertaining to environmental & biodiversity conservation, health, animal and 

plant science, agriculture, society, industry and research. 

 

 

PSO 4. Exhibit competency to work in team and individually with lifelong learning 

ability and simultaneously identify career domains in pharmaceuticals, diagnostics and 

hospitals various industries (fermentation, food processing & others).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Course Outcomes (COs) 

1st Semester 

 

 Biochemistry & Metabolism TBMC 101 

TBMC 101 CO 1. Acquire knowledge of structure and function of biomolecules, 

synthesis, metabolic pathways along with their fundamental principles in the field of 

biochemistry and life science. 

TBMC 101 CO 2. Identify, apply and analyze utility of basic chemical concepts 

including thermodynamics, entropy etc in biochemical studies along with application 

of same in analysis and investigation of biological problems. 

TBMC 101 CO 3. Comprehend utility and application of widespread tools and 

techniques for study and analysis of proteins, nucleic acid, carbohydrates, enzymes, 

lipids along with data interpretation through statistical analysis. 

TBMC 101 CO 4. Identify and analyze significance of biomolecules and 

biochemical studies on society, health and environment. 

 

 Biochemistry & metabolism Lab PBMC 101 

PBMC 101 CO 1. Knowledge of cellular metabolic, enzymatic or bio-chemical 

reactions. 

PBMC 101 CO 2. Practical understanding of biochemical estimation. 

PBMC 101 CO 3. Perfection in handling and preparation of assays, buffers and 

biological testing samples. 

PBMC 101 CO 4. Data analysis and perception of testing samples. 

 

 Cell Biology TBMC 102 

TBMC 102 CO 1. Understand and apply the principle and techniques of Cell Biology 

which prepares students for further higher education, basic research and employment. 

TBMC 102 CO 2. Learn the reasoning and analytical skills which are helpful to 

enhance the knowledge in the field of cell biology. 

TBMC 102 CO 3. Explore knowledge in the field of cell biology which covers 

various health and environmental issues. 

TBMC 102 CO 4. Understand ethical values related to stem cell technology. 

 

 Cell Biology Lab PBMC 102 

PBMC 102 CO 1. Understand the basic principle and techniques related to cell 

biology which will prepare students for higher education and employment in this field. 

PBMC 102 CO 2. Students will learn the laboratory skills in cell biology which will 

enhance their analytical skills and research knowledge. 

PBMC 102 CO 3. Utilize laboratory skills to enhance basic understanding of 

eukaryotic and prokaryotic cell structure and function.  

PBMC 102 CO 4. Acquaint the knowledge of cell biology for understanding various 

physiological processes which occurs in a living cell. 

 

 General Biotechnology TBMC 103 

TBMC 103 CO 1. Understand the basic concepts of biotechnology this prepares 

students for further higher education, basic research and employment. 

TBMC 103 CO 2. Develop the laboratory skills with team sprits in the field of 

biotechnology that will enhance their knowledge for research analysis for academic as 

well as industry. 

 



 

 

TBMC 103 CO 3. Provide basic knowledge about biotechnology which makes the 

scientific solution for various health, agriculture and environmental issues. 

TBMC 103 CO 4. Identify ethical values related to transgenic technology, gene 

therapy and gene cloning with related to the social and health issues. 

 

 General Biotechnology Lab PBMC 103 

PBMC 103 CO 1. Develop the laboratory skills of biotechnology which will enhance 

their knowledge for research analysis. 

PBMC 103 CO 2. Apply the basic and advanced experimental tools and techniques of 

biotechnology for higher studies, employment and advanced research in industrial and 

academic scale. 

PBMC 103 CO 3. Provide knowledge based practical about wide applications of 

biotechnology which cover various health, agriculture and environmental issues. 

PBMC 103 CO 4. Identify ethical values related to genetic modified techniques with 

an impact on society. 

 

 Introduction to microbiology and microbial diversity TBMC 104 

TBMC 104 CO 1. Develop the basic concept and analytic knowledge of microbiology 

this prepares students for further higher education, basic research and employment. 

TBMC 104 CO 2. Acquire basic knowledge about microorganisms and identify 

implementation of same in diagnostic laboratories and industries. 

TBMC 104 CO 3. Create scientific knowledge regarding laboratory skills in the field 

of microbiology this will enhance their knowledge for disease diagnosis and the 

healthcare system. 

TBMC 104 CO 4. Identify ethical values related to microorganisms and microbial 

technology. 

 

 Introduction to microbiology and microbial diversity Lab PBMC 104 

PBMC 104 CO 1. Identify good laboratory practices, biosafety norms and their 

respective significance in microbiology laboratory. 

PBMC 104 CO 2. Demonstrate technical skills to operate instruments including 

autoclave, laminar air flow, hot air oven, incubator, etc. along with understanding of 

principle involved and respective application. 

PBMC 104 CO 3. Exhibit acquired skills required for microbiological media 

preparation and sterilization and simultaneously recognize underlying principle and 

process of sterilization. 

PBMC 104 CO4. Demonstrate conceptual and laboratory skills to isolate 

microorganisms and preparation of temporary mounts (slides) along with identify the 

characteristic features of specimens through mounts and images. 

 

 Remedial mathematics RMM 105 

RMM 105 CO 1. Enhance the basics of matrix theory in different problems of 

mathematics and science which is related to real world situation. 

RMM 105 CO 2. Learn to fit series like arithmetic and geometric progression to 

enhance critical thinking ability. 

RMM 105 CO 3. Developed the idea of expand the power of sum of two variable 

using binomial theorem. 

 

 

 

 



 

 

 

RMM 105 CO 4. Extend the concept of numbers from real number to complex 

number and formulate the properties of complex numbers by using appropriate 

techniques. 

RMM 105 CO 5. Drive the various forms of straight line, circle, parabola and ellipse 

and its application in multidisciplinary environment. 

 

 

 Remedial Biology RMB-105 

RMB 105 CO 1. Understand the basic structure and function of cells. 

RMB 105 CO 2. Appraise about different types of microorganisms, their shape, size, 

structure, reproduction and importance 

RMB 105 CO 3. Understand different modes of sexual reproduction in 

microorganisms. 

RMB 105 CO 4. Interpret generation of immune response in human body 

RMB 105 CO 5. Identify characteristics of archegoniate, Bryophytes, Pteridophytes 

and Gymnosperms. 

 

 Academic activity ADP 106 

ADP 106 CO 1. Demonstrate technical skills for effective preparation of 

presentations, write-ups through participation in academic and extracurricular 

activities.  

ADP 106 CO 2. Exhibit good communication and presentation skills. 

ADP 106 CO 3. Acquire critical thinking ability to analyze and interpret observations, 

recent scientific developments, etc. 

 

 

 

2nd Semester 

 

 Bacteriology TBMC 201 

TBMC 201 CO 1. Provide basic knowledge of microorganism and to describe the 

contributions of the field of microbiology to science and society. 

TBMC 201 CO 2. Apply the basic and advanced experimental tools and techniques of 

microbiology for higher studies, employment and advanced research in industrial and 

academic scale and to identify ethical values related to microorganism. 

TBMC 201 CO 3. Explain how knowledge of microbial characteristics is used to 

establish measures of disease   control and prevention in community and healthcare 

settings. 

TBMC 201 CO 4. Demonstrate theory and practical skills in microbiology and 

explore microorganism handling techniques and staining procedures. 

 

 Bacteriology Lab PBMC 201 

PBMC 201 CO 1. Identify different types of microbiological media their designing / 

preparation, sterilization and practical applicability in research, industries and 

diagnostics. 

PBMC 201 CO 2. Exhibit technical skill to follow staining of microbial cultures, 

interpret observations to derive a conclusion about microbe under study and 

simultaneously identify utility of staining in microbial studies. 



 

PBMC 201 CO 3. Expertise the technique of isolation and maintenance of pure 

bacterial culture along with inculcation of ability to record observations, analyze data 

to derive a solution. 

PBMC 201 CO 4. Depict ability to characterize bacteria (archaebacteria, eubacteria) 

and identify the underlying concept of physiological, morphological and biochemical 

differences among bacteria.  

 Virology TBMC 202 

TBMC 202 CO 1. Apply the virology knowledge which explores research for society 

and applicable in healthcare system against various pathogenic viruses. 

TBMC 202 CO 2. Understand the basic concept and analytic knowledge of virology 

this prepares students for further higher education and employment. 

TBMC 202 CO 3. Develop basic knowledge of microorganisms such as viruses that 

solve handling problems in the diagnostic laboratories and clinical healthcare 

industries. 

TBMC 202 CO 4. Identify the ethical values related to handling techniques for the 

pathogenic viruses. 

 

 Virology Lab PBMC 202 

PBMC 202 CO 1. Apply the virus-based knowledge which explore research for 

society and applicable in modern medicinal treatment system against various 

pathogenic viruses. 

PBMC 202 CO 2. Develop handling practices for microorganism to explore wok at 

higher research and diagnostic laboratories. 

PBMC 202 CO 3. Identify ethical values related to harmful microorganism and 

microbial technology. 

PBMC 202 CO 4. Develop the knowledge of different biosafety levels work cultures 

in enclosed laboratory facility. 

 

 Computer Application TBMC 203 

TBMC 203 CO 1. Describe the important computer system resources and the role of 

operating system in their management policies and algorithms. 

TBMC 203 CO 2. Evaluate the requirement for process synchronization and 

coordination handled by operating system. 

TBMC 203 CO 3. Analyse the memory management and its allocation policies. 

TBMC 203 CO 4. Identify the need to create the special purpose operating system to 

solve problems. 

TBMC 203 CO 5. Identify and compare different methods for computer I/O 

mechanisms. 

 Computer Application Lab PBMC 203 

PBMC 203 CO 1. Illustrate the fundamental of windows, DOS operating system and 

the basic operations of operating system. 

PBMC 203 CO 2. Evaluate the basic concepts of spreadsheets, formulas and shortcut 

keys. 

PBMC 203 CO 3. Create word documents and presentations for academic and 

business purposes. 

 

 English Communications TBEC 204 

TBEC 204 CO 1. Understand the meaning and the process of effective 

communication along with its classification into various types. 

TBEC 204 CO 2. Comprehend the different elements and barriers to effective 

communication and develop ways to overcome the same. 



 

TBEC 204 CO 3. Construct clear concepts of writing, listening and speaking skills in 

English Communication. 

TBEC 204 CO 4. Assess literary texts and analyze them critically. 

TBEC 204 CO 5. Develop skills of language to communicate both verbally and non- 

verbally in professional situations. 

 Biomathematics and Biostatistics TBMC 205 

TBMC 205 CO 1. Develop the concept of bio-mathematics and bio-statistics and its 

applications in real world problems. 

TBMC 205 CO 2. Design & develop the Functions and their graphs of polynomial, 

sine, cosine, exponential and logarithmic functions and application these functions 

through projectile motion, simple pendulum, biological rhythms, cell division, and 

muscular fibers. 

TBMC 205 CO 3. Create critical thinking ability by learning Testing of goodness of    

fit by applying Chi-Square Distribution, Testing of single Mean and two Means. 

TBMC 205 CO 4. Analyze data statistically and interpretation of the results to the 

real-world situations. 

 

 Biosafety and Intellectual property Rights TBMC 205 

TBMC-205 CO 1. Development of skills about broader global ethical issues through 

case studies in healthcare. 

TBMC-205 CO 2. Impart knowledge and skills related to IPR and to develop moral 

and professional ethics related to healthcare. 

TBMC-205 CO 3. Development of knowledge regarding protection of their 

inventions and technologies  

TBMC-205 CO 4. Development of scientific knowledge regarding laboratory and 

manufacturing practices for safety regulation in disposal of hazardous chemicals in the 

environment. 

 

 Environmental Sciences TBES 206 

TBES 206 CO 1. Master foundational knowledge enabling them to have life –long 

learning related to one’s surroundings.  

TBES 206 CO 2. Develop critical thinking skills in relation to environmental affairs 

and articulate multidisciplinary context of the subject. 

TBES 206 CO 3. Acquire knowledge about natural resources and assess aesthetic and 

ethical importance of all the living flora and fauna. 

TBES 206 CO 4. Interpret and propose solutions for effective management of 

different types of environmental pollution  

TBES 206 CO 5. Keep updated and communicate knowledge regarding social issues 

and laws related to environment. 

  

 

3rd Semester 

 

 Microbial Genetics TBMC 301 

TBMC 301 CO 1. Comprehensive, detailed understanding of the heredity, heritable 

traits, genetic methodology and provides insight into cellular and molecular 

mechanisms. 

TBMC 301 CO 2. Perceptive of the genetic concepts on societal, environmental 

issues and genetic technologies in different R&D sectors and industries. 

TBMC 301 CO 3. Acquire knowledge about the process of gene regulation in 

prokaryotes and eukaryotes. 



 

TBMC 301 CO 4. Identify the basic of microbial genetics, mutation and different 

mechanism of genetic exchange. 

 

 Microbial Genetics Lab PBMC 301 

PBMC 301 CO 1. Understand basic and advanced microbial genetics concepts and 

techniques. 

PBMC 301 CO 2. Develop a very good understanding and learn working and 

principle of various instrument used in microbial genetics. 

PBMC 301 CO 3. Acquaint with basic knowledge of nucleic acid, its resolution and 

visualization in agarose gel. 

PBMC 301 CO 4. Demonstrate an understanding the mechanism for estimation of 

calf thymus DNA using UV spectrophotometer. 

 Microbial physiology and metabolism TBMC 302  

TBMC 302 CO 1.  Understand the growth characteristics of the microorganisms 

capable of growing under different environmental condition of temperature, pH, 

oxygen, solute and water. 

TBMC 302 CO 2. Acquire the knowledge of the growth characteristics of the 

microorganisms which require different nutrient for growth and transport. 

TBMC 302 CO 3. Learn the concepts of aerobic and anaerobic respiration and how 

these are manifested in the form of different metabolic pathways in microorganisms. 

TBMC 302 CO 4. Explore about basics of chemolithotrophic, phototrophic microbes 

and their metabolism. 

 

 Microbial physiology and metabolism Lab PBMC 302 

 PBMC 302 CO 1. Avail scientific knowledge pertaining to growth and growth rate in 

bacteria. 

 PBMC 302 CO 2. Impart techniques which will help students to learn the effect of 

variable external factors in its growth and development.  

 PBMC 302 CO 3. Learn and developed the techniques of alcohol fermentation. 

 PBMC 302 CO 4. Inculcate the scientific knowledge for determination of thermal 

death time and decimal reduction time in E. Coli. 

 

 Chemistry I TBMC 303 

TBMC 303 CO 1. Apply the scientific knowledge of electronic configuration, 

periodic properties of elements in each group in the periodic tables, analyse the 

problems with the help of analytical knowledge related to industry or Society or health 

and communicate effectively 

TBMC 303 CO 2. Impart essential theoretical knowledge on atomic structure, 

periodic properties, Chemical bonding, isomerism, stereochemistry for scientific 

problems and demonstrate the knowledge to applied sciences for lifelong learning. 

TBMC 303 CO 3. Develop skills for quantitative estimation using the different 

branches of Volumetric analysis, statistical knowledge with lifelong learning skills in 

society and industry and also inculcate habit of working in a team 

TBMC 303 CO 4. Know, recall and explain the fundamental principles of chemistry 

that include General Inorganic chemistry, Fundamental organic Chemistry and 

learning of analytical laboratory learning skill for the analysis and interpretation of 

data for the professional ethics. 

 

 Chemistry Lab I PBMC 303  

PBMC 303 CO 1. The student will understand and explain scientifically the various 

chemistry related problems in industry. 



 

PBMC 303 CO 2. Developed an understanding of the role of the chemist in tasks 

employing physical chemistry. 

PBMC 303 CO 3. Ability to demonstrate the significance of Buffer solutions, 

knowledge of electrochemistry as well as conductivity. 

PBMC 303 CO 4. Ability to analyze and generate experimental skills, this will help 

students in employment in industries. 

 

 Enzymology TBMC 304 

TBMC 304 CO 1.  To explain and demonstrate the methods of enzyme isolation, 

crystallization, purification and reactions of enzymes, zymogens and course of action 

of enzyme and kinetics. 

TBMC 304 CO 2. To acquire knowledge about classification and enzyme inhibition, 

types of inhibition, role of Ki in Acid Base catalysis. 

TBMC 304 CO 3. To apply the contextual knowledge of isoenzymes and recognize 

their role in clinical field with its types and reference to LDH. 

TBMC 304 CO 4. To compare the different methods of enzyme immobilization and 

exploring theoretically these methods with industries, functional relationship of 

enzyme. 

 

 Enzymology Lab PBMC 304 

PBMC 304 CO 1. Generate and interpret the enzymes test hypotheses, analyze the 

data by using modern methods. 

PBMC 304 CO 2. Understand the designing of recent enzymological techniques and 

their conducting experiments in laboratories. 

PBMC 304 CO 3. To impart training on fundamentals of enzyme assay using 

different modern tools and techniques.   

PBMC 304 CO 4. To demonstrate the enzyme isolation, purification, activity, kinetic 

parameters such as Km & Vmax. 

 

 Biofertilizers and Biopesticides TBMC 305 

TBMC 305 CO 1.  Inculcate deep knowledge and understanding of biofertilizer and 

biopesticides and   its application in environment and society. 

TBMC 305 CO 2. Appraising the role of microbes in biofertilizer and bioinsecticides 

generation. 

TBMC 305 CO 3. Demonstrate the scientific knowledge about various types of   

biofertilizers. 

TBMC 305 CO 4. Understand the concept of production, field application of bacillus 

thuringiensis as an important biopesticides. 

 

 Biofertilizers and biopesticides Lab PBMC 305 

PBMC 305 CO 1. Demonstrate and develops skills for using microbes as a 

biofertilizer and biopesticides. 

PBMC 305 CO 2. Learn various scientific methods for isolation of Rhizobium 

bacteria from roots and VAM from sail samples. 

PBMC 305 CO 3. Understand the role of different type of biofertilzing agent to 

environment and society. 

PBMC 305 CO 4. Avail knowledge of using microbe as a biopesticide. 

 

 Microbial Quality Control in Food and Pharmaceutical Industries TBMC-305 

TBMC-305 CO 1. Have developed a very good knowledge about Good Laboratory 

Practices and biosafety levels (BSL- 1, BSL-2, BSL-3). 



 

TBMC-305 CO2. Acquire knowledge of Culture and standard microscopic methods, 

Biochemical and immunological methods used in food and pharmaceutical industries 

to detect and assess the microbial load. 

TBMC-305 CO 3. Comprehend the practical aspects and uses of different 

microbiological culture media used for various microorganisms in the field of 

microbiology. 

TBMC-305 CO 4. Have developed a very good understanding of practical aspects of 

microbiological safety, various detection methodologies and toxicological testing of 

products in the pharmaceutical industries. 

 Microbial Quality Control in Food and Pharmaceutical Industries Lab PBMC 

305 

PBMC-305 CO 1. Gain Knowledge of common laboratory rules. 

PBMC-305 CO 2. Practical understanding of formulation of selective media. 

Biochemical estimation. 

PBMC-305 CO 3. Qualitative and quantitative analysis of food and pharmaceutical 

samples. 

PBMC-305 CO 4. Learn and practice various method for the detection of toxic 

substances. 

 

 Microbiological Analysis of Air and Water TBMC-305 

TBMC-305 CO 1. Have developed a very good understanding and skills of the 

analysis of air, water and soil. 

TBMC-305 CO 2. Will be acquainted with the diversity of aero-microflora and its 

role in human health and environment promoting the understanding of the 

significance of aero-microflora in food, pharmaceuticals and health sectors. 

TBMC-305 CO 3. Will have gained an in-depth knowledge of methods of air 

sampling and its microbial analysis along with identification. Will understand the air 

contamination control measures. 

TBMC-305 CO 4. Will have gathered understanding of the water borne pathogens 

and the diseases they cause. They will be conversant with the methods to detect 

potability of water samples. Will have gained insight into the measures to control 

water contamination. 

 

 Microbiological Analysis of Air and Water (Lab)TBMC-305 

PBMC-305 CO 1. Gain Knowledge of common air and water born microorganism. 

PBMC-305 CO 2. Practical understanding of Isolation and identification of air and 

water born microorganism. 

PBMC-305 CO 3. Qualitative and quantitative analysis of Air and Water samples. 

PBMC-305 CO 4. Learn and practice various method for the purification of air and 

water. 

 

 Seminar Presentation ADP 306 

ADP-306 CO 1. Acquaintance about the current trends in biotechnology and life 

sciences and their future prospects. 

ADP-306 CO 2. Enhance communicational, presentation and scientific writing 

skills, ability to work in team by substantive participation in seminar, workshop, oral 

and poster presentation.  



 

ADP-306 CO 3. Acquire ability to utilize and implement modern tools and 

techniques for data compilation, presentation and analysis. 

 

 

4th Semester 

 

 Molecular Biology TBMC 401 

TBMC 401 CO 1. Understand basic and advanced molecular biology concepts and   

techniques. 

TBMC 401 CO 2. Learn the domain-specific knowledge and develop globally-

relevant skills for academic and professional enhancement. 

TBMC 401 CO 3. Develop a very good understanding and learn working and 

principle of various instrument used in molecular biology. 

TBMC 401 CO 4. Demonstrate an understanding of molecular pathways that are 

altered in DNA and various DNA repair and its mechanism. 

 

 Molecular Biology Lab PBMC 401 

PBMC 401 CO 1. Identify the basic molecular biology techniques which will enhance 

practical knowledge of   students and help to grab good job in this field. 

PBMC 401 CO 2. Identify the enzymes, organelles and molecules involved in 

replication, transcription and translation and learn the role of each. 

PBMC 401 CO 3. Develops a very good understanding of various molecular biology 

techniques, working and principle of various instruments used in molecular biology. 

PBMC 401 CO 4. Develop a very deep knowledge of interpretation of experimental 

data and evaluation of experimental results. 

 

 

 Immunology TBMC 402 

TBMC-402 CO 1. Acquire knowledge about structural and functional organization of 

immune system. 

TBMC-402 CO 2. Outline, compare and contrast the key mechanisms and cellular 

players of innate and adaptive immunity and how they relate, principles of 

immunological methods and data interpretation. 

TBMC-402 CO 3. Comprehend and appraise mechanisms of inflammation, 

vaccination, immune-deficiencies, complement system and allergic reactions and their 

application in health and medicine. 

TBMC-402 CO 4. Explore and analyze applicability of immunological studies, tools 

and techniques in disease diagnosis and addressing health related issues 

 

 Immunology Lab PBMC 402 

PBMC 402 CO 1. Availing the analytical skills by performing tests for the purpose of 

diagnosis of certain infectious diseases, such as ELISA, RIA, their types and 

principles. 

PBMC 402 CO 2. Students are able to link the Immunology to other disciplines of 

Health and Experimental Biosciences with the acknowledgment to the practical part of 

theoretical studies. 

PBMC 402 CO 3. Acquiring the ability to integrate experimental design, data analysis 

and reinforcing the student’s appreciation of the scientific method, refining the career 

& educational opportunities in various disciplines of science. 

PBMC 402 CO 4. Exposure of the students to key discipline-specific of Qualitative & 

Quantitative estimations of immunological components and interpreting data 

accordingly enhancing various skills such as writing etc. 



 

 

 Chemistry-II TBMC 403 

TBMC-403 CO 1. Understand the thermodynamics terminology, types of reaction 

process, feasibility of reaction and concepts of heat, work or mass in 

thermodynamics. 

TBMC-403 CO 2. Understanding of electrochemical equipments, application of 

electrochemical series and reactivity of metals. Also acquire knowledge about 

electrolytes, pH of solutions, concept of solubility and buffers which is highly 

applicable to identify the chemical nature of solution. 

TBMC-403 CO 3. Understand basics of ideal and non-ideal solution, Raoults law 

application and idea of vapour pressure of solution. 

TBMC-403 CO 4. Design a system component or aqueous chemical process 

involving ideal and non ideal system. 

 

 Chemistry-II Lab PBMC 403 

PBMC 403 CO 1. Facilitate the learner to make solutions of various concentrations. 

PBMC-403 CO 2 Apply knowledge to identify the nature of organic compounds and 

learn chemical formula of inorganic salts. 

PBMC-403 CO 3 Ability to perform and estimate the strength of given ion or 

compounds by titrations. 

PBMC 403 CO 4. After performing and understanding the laboratory experiments 

students can apply for employments in field of analysis techniques. 

 

 Entrepreneurship development TBMC 404 

TBMC 404 CO 1. Identify and understand the basic of Entrepreneurship and 

Business management along with imparting ability to work in team. 

TBMC 404 CO 2. Provide sound knowledge pertaining to application of business 

strategies and impact of same to society and environment. 

TBMC 404 CO 3. Explore knowledge regarding entrepreneurship developments for 

selection of products and markets in National and International business. 

TBMC 404 CO 4. Appraise and develop management skills as life learning process 

for designing and development of startups or scientific project. 

 



 

 Entrepreneurship development PBMC 404 

PBMC 404 CO 1. Identify the application and process of Entrepreneurship 

development 

PBMC 404 CO 2. Demonstration of skills related to safety guidelines, laboratory 

layout and chart preparation for four levels of biosafety labs. 

PBMC 404 CO 3. Development of knowledge related to prerequisites for Enterprise 

establishment, capital management and essential modulus of business report for the 

development of Entrepreneurships. 

PBMC 404 CO 4. Appraise and develop management skills for optimizing capital 

management and Regulatory Organizations for setting up a Scientific Enterprise unit. 

 

 Management of Human Microbial Diseases TBMC 405 

TBMC 405 CO 1. Learn to have very good understanding of practical aspects 

diagnosis of common human infectious diseases. 

TBMC 405 CO 2.  Inculcate the knowledge of preventive measures for human 

infections by the use of antibiotics and vaccines. 

TBMC 405 CO 3. Provide deep knowledge regarding general therapeutics of 

microbial diseases. 

TBMC 405 CO 4. Inculcate the role of vaccine against microbial diseases transmitted 

by food, water and insect vector for its control and prevention. 

 

 Management of Human Microbial Diseases Lab PBMC 405 

PBMC 405 CO 1. Demonstrate practical skills to conduct laboratory experiments to 

identify different pathogenic diseases. 

PBMC 405 CO 2. Identify different risk assessment factors in healthcare system. 

PBMC 405 CO 3. Acquire the knowledge and analysis of various healthcare data. 

PBMC 405 CO 4. Exhibit ability to identify mode of action of various antimicrobial 

agent. 

 

 Microbial Diagnosis in Health Clinics TBMC 405 

TBMC-405 CO 1. Will have understood the importance and challenges in detecting 

pathogens. Will have a fair understanding of various methods used for collection, 

transport and storage of clinical samples. 

TBMC-405 CO 2. Will have been acquainted with the principles of various classical 

and newer approaches for the identification of microbial pathogens such as 

microscopy, culturing, biochemical tests, serological and molecular methods. 

TBMC-405 CO 3.  Will have an understanding of the applicability of various 

detection methods in the form of kits for rapid detection of pathogens.  

TBMC-405 CO 4. Will have learnt various methods for determination of 

antimicrobial resistance in bacterial pathogens. 

 

 Microbial Diagnosis in Health Clinics Lab PBMC 405 

PBMC-405 CO 1. Demonstrate practical skills to conduct laboratory experiments to 

identify different pathogenic diseases. 

PBMC-405 CO 2. Identify different risk assessment factors in healthcare system. 

PBMC-405 CO 3. Acquire the knowledge and analysis of various healthcare data. 

PBMC-405 CO 4. Exhibit ability to identify mode of action of various antimicrobial 

agent. 

 

 Personality Development Programme ADP 406 

ADP 406 CO 1. Understand the soft skills and effective professional communication 



 

             ADP 406 CO 2. Interview Skills  

               ADP 406 CO 3. Industrial Etiquette  

               ADP 406 CO 4. Professional grooming 

               ADP 406 CO 5. Written English Skills including Presentation and Interview skills. 

ADP 406 CO 6. Oral Skills, pronunciation, accent, telephonic conversation and 

listening skill. 

 

 

 

 

 

 

5th Semester 

 

 Environmental Microbiology TBMC 501 

TBMC 501 CO 1. Identify developments in the field of environmental microbiology 

with special emphasis on the role of microbes in mitigating environment pollution and 

management of waste plant biomass, biofuel. 

TBMC 501 CO 2. Exhibit ability to analyze the role of soil microbes in nutrient 

transformation, plant-microbe interactions and biotechnology.  

TBMC 501 CO 3. Depict knowledge about the diversity, adaptations and 

biotechnological applications of microbes of extreme environment which further aids 

in a multiple career option. 

TBMC 501 CO 4. Appraise the role of microbes in bioremediation of environmental 

pollutants like petroleum hydrocarbons plastic waste & understands utility of microbes 

in mineral and oil recovery. 

 

 Environmental Microbiology Lab PBMC 501 

PBMC 501 CO 1. Exhibit technical skills to determine the microbial activity by 

qualitative analysis of enzymes such as amylase, urease etc, soil quality and 

components. 

PBMC 501 CO 2. Acquaint the various cultural, biochemical and molecular 

techniques used in understanding microbial diversity and applications. 

PBMC 501 CO 3. Assessment of microbiological quality of water, Determination of 

BOD of waste water and be well-versed with recent advances in waste water 

management. 

PBMC 501 CO 4. Incorporate hands-on experience in microbiology, molecular 

biology techniques, investigate the problem, analyze and present the results obtained 

both qualitatively and quantitatively. 



 

 

 Recombinant DNA technology TBMC 502 

TBMC 502 CO 1. Develop good understanding of various modern tools, and 

techniques related to recombinant DNA molecule technology applicable in scientific 

research advancement. 

TBMC 502 CO 2. Apply the basic and advanced recombinant DNA techniques such 

as gene therapy which explore research in higher education and applicable in the 

modern medicinal treatment system. 

TBMC 502 CO 3. Identify and analyze various tools and techniques utilized 

recombinant DNA technology. 

TBMC 502 CO 4. Identify the ethical values related to transgenic and recombinant 

DNA technology. 

 

 

 Recombinant DNA technology PBMC 502 

PBMC 502 CO 1. Design the research projects in recombinant DNA technology for 

future research prospective. 

PBMC 502 CO 2. Interpret the test hypotheses, analyze the data of RDT by using 

modern methods. 

PBMC 502 CO 3. Develop laboratory skills for academic and professional 

enhancement.  

PBMC 502 CO 4. Apply the basic and advanced recombinant DNA techniques 

experiments applicable in scientific research and different industries. 

 Bioinformatics TBMC 503 

TBMC 503 CO 1. Exhibit sound knowledge pertaining to concept and notion of 

bioinformatics along with comprehending web-based utilization of bioinformatics 

resources 

TBMC 503 CO 2. Conceptual comprehension and technical application of various 

bioinformatics-based tools to assess their utilization in bioanalytical techniques 

including chromatography, mass spectrometry, Microarray, restriction digestion, PCR, 

etc. 

TBMC 503 CO 3. Apply bioinformatics derived software’s in sequence alignment 

and phylogenetic studies and assess applicability of same in biological research. 

TBMC 503 CO 4. Assess applicability of widespread bioinformatics techniques such 

as homology modeling, gene identification tool, searching databases, genome 

annotaion and simultaneously identify research-oriented potential of bioinformatics. 

 Bioinformatics Lab PBMC 503 

PBMC 503 CO 1. Acquire knowledge and depict skill to explore widespread 

resources accessible through internet and utilize same for data retrieval and 

interpretation.  

PBMC 503 CO 2. Demonstrate an understanding of organization and utilization of 

biological databases, search engines and identify their applicability in biological 

research.  

PBMC 503 CO 3. Exhibit technical skill to utilize various IT derived programmes,   

software’s utilized in biological studies along with interpretation of data.  

PBMC 503 CO 4. Depict ability to study, analyze and determine 3D structure of 

proteins (/biomolecules) and the significance of same. 

 

 

 Microbial Biotechnology TBMC 503 



 

TBMC 503 CO 1 Understand and apply the principles and techniques of microbial 

biotechnology which prepares students for further higher education, basic research and 

employment. 

TBMC 503 CO 2 Identify and understand the technical skills in the field of microbial 

biotechnology which will enhance their knowledge for analysis and research 

TBMC 503 CO 3 Ability to comprehend   different process involved in biocatalytic 

reactions and their industrial application. 

TBMC 503 CO 4 Provide basic knowledge of commercial production of bio-ethanol 

and bio-diesel. 

 

 Microbial Biotechnology Lab PBMC 503 

PBMC 503 CO 1 Avail scientific knowledge pertaining to enzyme immobilization. 

PBMC 503 CO 2 Ability to analyse and generate experimental skills, this will help 

students in employment in research institutes and industries. 

PBMC 503 CO3 Demonstrate and develops skills for isolation from bacteria. 

PBMC 503 CO4 Develop a very deep knowledge of algal single cell proteins. 

 

 Advances in Microbiology TBMC 503 

TBMC 503 CO 1 Develop the basic concept about advance microbiology that prepares 

students for further higher education, basic research and employment. 

TBMC 503 CO 2 Acquire knowledge about metagenomics which can be applied to 

research and industry for solving problem associated with health and society 

TBMC 503 CO 3 Create scientific knowledge regarding advance microbiology 

laboratory skills which will enhance their knowledge for disease diagnosis 

TBMC 503 CO4 Acquire deep understanding about system and synthetic biology 

and its future implications. 

 

 

 Advances in Microbiology Lab PBMC 503 

PBMC 503 CO 1. Expertise in identifying the impediments in extracting metagenomic 

DNA from soil. 

PBMC 503 CO 2. Exhibit technical skills to amplify 16S ribosomal gene of 

metagenomic DNA through PCR.  

PBMC 503 CO 3. Demonstrate laboratory skills required for extracting metagenomic 

DNA from soil. 

PBMC 503 CO 4. Understand the case study of poliovirus genome synthesis in 

laboratory. 

 

 Medical Microbiology TBMC 504 

TBMC 504 CO 1. Acquire knowledge pertaining to microflora of human body their 

mode of transmission and importance. 

TBMC 504 CO 2. Attain conceptual and technical understanding of process and safety 

measures involved in collection and transport of sample along with the principle and 

application of diagonestic test in medicine and research. 

TBMC 504 CO 3. Exhibit ability to characterize and identify pathogen and diseases 

based upon symptoms and mode of transmission and significance of same in biological 

research. 

TBMC 504 CO 4. Recognize viral pathogens, their symptoms mode of transmission 

with recent viral outbreak including swine flu, chikengunya and their impact on human 

and environment. 

 



 

 Medical Microbiology Lab PBMC 504 

PBMC 504 CO 1. Demonstrate practical skills to conduct laboratory experiments to 

identify pathogenic microbes based upon cultural, morphological and biochemical 

characteristics and to identify significance in disease diagnosis. 

PBMC 504 CO 2. Exhibit proficiency in plotting bacterial growth curve from obtained   

data, interpret the growth rate and indentify its significance in microbial research. 

PBMC 504 CO 3. Acquire ability to conduct staining and antibacterial testing of 

microbial specimens and interpret the observation. 

PBMC 504 CO 4. Expertise the techniques of preparation of temporary mounts, 

conduct microscopic observation and record and interpret observation. 

 

 Reasoning Skills ADP 505 

ADP 505 CO 1. Solve campus placements and other competition aptitude papers 

covering Logical Reasoning  

ADP 505 CO 2. Formulate the problem quantitatively and use appropriate 

arithmetical, and/or          statistical methods to solve the problem 

ADP 505 CO 3. Interpret quantitative information (i.e., formulas, graphs, tables, 

models, and schematics) and draw implications from them.   

ADP 505 CO 4. Thinking critically and applying basic numerical reasoning skills to 

interpret data, draw conclusions, and solve problems. 

  

 

 

 

 

 

6th Semester 

 

 Food & dairy Microbiology TBMC 601 

TBMC 601 CO 1. Acknowledging the significance and activities of microorganisms 

in food and role of intrinsic and extrinsic factors on growth and survival of 

microorganisms in food. 

TBMC 601 CO 2. Introduction to the spoilage mechanisms in foods and 

identification methods to control deterioration and spoilage. 

TBMC 601 CO 3. Ability to Recognize and describe the characteristics of important 

pathogens and    microorganisms utilized in foods.  

TBMC 601 CO 4. Ability to identify ways to control microorganisms in foods and 

learn the principles involving various methods of food preservation. 

 

 Food & dairy Microbiology Lab PBMC 601 

PBMC 601 CO 1. Inculcate the basic concept of tests & techniques used in standard 

plate count of milk and efficiency of pasteurization of milk in concern with the future 

prospective of dairy industries. 

PBMC 601 CO 2. Effective knowledge of Isolation of the food borne bacteria and 

spoilage microorganisms from various sources keeping the lab safety measures in 

mind. 

PBMC 601 CO 3. Acquire, discover, and apply the theories and principles of food 

microbiology in practical, real-world situations and problems as well for career 

purpose. 

PBMC 601 CO 4. Acquaint the various methods for the isolation, detection and 

identification of microorganisms in food, enhancing the analytical skills and employ 

it to relevant industries. 



 

 

 Industrial Microbiology TBMC 602 

TBMC 602 CO 1. Equipped students with basic theoretical knowledge of industrial 

microbiology. 

TBMC 602 CO 2. Acquire deep knowledge of microbial production of industrial 

products. 

TBMC 602 CO 3. Avail the knowledge of design and type of bioreactor and factor 

effecting growth and control of fermentation parameters. 

TBMC 602 CO 4. Understand the basis of fermentation medium formulation; identify 

the industrially important microbial strain. 

  

 Industrial Microbiology PBMC 602 

      PBMC 602 CO 1. Exhibit laboratory skills to conduct and analyze acid fermentation. 

PBMC 602 CO 2. Identify designing types of fermenter and their operation at 

laboratory level. 

PBMC 602 CO 3. Designing and development of media for microbial cell cultivation 

for conducting various applications of fermentation in industry and research. 

PBMC 602 CO 4. Development of knowledge related to applications of microbiology 

in industry. 

 

 Instrumentation and biotechniques TBMC 603 

TBMC 603 CO 1. Development of scientific and analytical knowledge regarding 

various tools and techniques in the field of applied science. 

TBMC 603 CO 2. Apply modern techniques and their statistical knowledge for 

solving various scientific problems in industry and research institution. 

TBMC 603 CO 3. Demonstrating the scientific knowledge regarding safety 

regulations for handling of scientific instruments in the laboratory. 

TBMC 603 CO 4. Demonstrating the experimental techniques associated with 

upstream and downstream process like chromatography, electrophoresis, 

centrifugation, etc. 

  

 Instrumentation and biotechniques PBMC 603 

PBMC 603 CO 1. Provide scientific knowledge related to various techniques 

associated with biotechnology. 

PBMC 603 CO 2. Impart laboratory skills for handling analytical tools in industry 

and research institution. 

PBMC 603 CO 3. Give the scientific knowledge regarding safety regulations for 

handling of instruments in the laboratory and industry. 

PBMC 603 CO 4. Demonstrate the operating procedures associated with upstream 

and downstream process like chromatography, electrophoresis, centrifugation, etc. 

 

 

 

 

 Plant Pathology TBMC 603 

TBMC-603 CO 1. Developed basic concepts of causation of diseases in plants by the 
different types of microorganisms namely bacterial, fungal and viral. 

TBMC-603 CO 2. Knowledge of important plant diseases, their etiology, salient 
characteristics and control measures 

TBMC-603 CO 3. Developed skills to analyze the diseased plant samples in the laboratory 
and are able to identify the salient features of the disease-causing microbe and the lesions 
produced on the plant parts. 



 

TBMC-603 CO 4. Acquire knowledge related to the prevention and/or cured with various 

cultural methods, regulatory, physical, chemical and biological means. 

 

 Plant Pathology Lab PBMC 603 

PBMC 603 CO 1. Inculcate the basic concept of knowledge related to various 

techniques associated with plant pathology. 

PBMC 603 CO 2. Effective knowledge of identification of various disease caused by 

various microorganisms.  

PBMC 603 CO 3. Give the scientific knowledge about various methods and 

techniques used in the fiel of plant pathology.  

PBMC 603 CO 4. Acquaint the various methods for the isolation, detection and 

identification of microorganisms. 

 

 Inheritance Biology TBMC 603 

TBMC-603 CO 1. Avail the knowledge about the contributions of scientists in the 

field of inheritance biology and get acquainted with the various model organisms used 

in studying genetics. 

TBMC-603 CO 2. Gained an in-depth knowledge of mendelian and non-mendelian 

principles. 

TBMC-603 CO 3. Developed understanding of structural details of chromosomes and 

become familiar with the genetic consequences of change in structure and number of 

chromosomes with emphasis on normal and abnormal karyotypes. 

TBMC-603 CO 4. Acquire knowledge related to the polygenic inheritance, 

heritability, and its measurement with emphasis on QTL mapping. 

 Inheritance biology Lab PBMC 603 

PBMC 603 CO 1. Provide scientific knowledge related to various techniques related 

to Medelian genetics. 

PBMC 603 CO 2. Impart laboratory skills for handling analytical tools in industry 

and research institution. 

PBMC 603 CO 3. Give the scientific knowledge regarding safety regulations for 

handling of instruments in the laboratory and industry. 

PBMC 603 CO 4. Demonstrate the analysis of representative quantitative trait. 

 

 Microbes in Sustainable Agriculture and Development TBMC 604 

TBMC 604 CO 1 Special emphasis to the utilization of microbial technology as a 

core technology to increase the value of agriculture based commercial products, such 

as food and feed, enzyme products, drug and bioactive compounds and biocontrol 

agents. 

TBMC 604 CO 2 Develop the scientific skills improvement of agriculture strategies  

TBMC 604 CO 3 Utilize and scientifically manage biodiversity, ranging from 

surveying and identification, preservation, utilization, conservation and legal 

management of biological resources. 

TBMC 604 CO 4. Knowledge on recent developments in Agricultural Microbiology 

and allied areas. 

 

 Microbes in Sustainable Agriculture and Development Lab PBMC 604 

PBMC 604 CO1 Apply the microbial based knowledge for improvement of 

agriculture production.  



 

PBMC 604 CO2 Demonstrate the utilization of microbial technology to increase the 

value of agriculture based production  

PBMC 604 CO3 Develop the sustainable agriculture is a response to the decline in 

the quality of the natural resource base associated with modern agriculture  

PBMC 604 CO4 Learn about the use of microbes as bioresource in agriculture which 

is the backbone of economies. 

 

 Project work PBMC 604 

PBMC 604 CO 1. Demonstrate ability to utilize modern tools, databases and other e-

resources to search literature and application of computer based programme for 

compilation of data. 

PBMC 604 CO 2. Exhibit writing (with critical analysis) communication and 

presentation skills. 

PBMC 604 CO 3. Demonstrate technical skills to conduct laboratory-based 

experiments and ability to record observation and interpret data to derive a 

solution/conclusion to complex problem. 

PBMC 604 CO 4. Acquire skills to operate various analytical techniques and 

instruments with sound understanding of underlying and applicability of same in 

scientific research. 

 

       


