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Semester I 
 

Course Code : 24ScMicU1101 Course Name: Fundamentals of Microbiology 
Teaching Scheme – TH 2 Hours /Week  Credits – 02 
Examination Schemes: CIA – 20 Marks End Sem: 30 Marks 
 
Prerequisite: 12th pass science stream 
 
Section I 
 

Course Name: Introduction to Microbiology – I 
 

Section II 
 

Course Name: Techniques in Microbiology 
 

Section I 
Course Objectives: 

• To introduce the students to the history of Microbiology 

• To enrich students with the knowledge of Microbiology 

• To introduce the concepts of applications in Microbiology 

• To help the students to build up a successful career 

Course Outcomes: 

On completion of the course, student will be able to– 

• Explain the history of microbiology 

• Describe the basic structure and function of microbial cells 

• Acquainted with the applications of microbiology 

Section II: 
Course Objectives: 

 To enrich the students with knowledge in microbial sciences 

 To acquaint the students with different microscopic and staining techniques 
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 To develop awareness in the students about the various techniques in 
microbial laboratories 

 To inculcate a sense of environmental awareness 

 
Course Outcomes: 

• Explain different techniques routinely used in microbiology laboratories 

• Describe the various aspects associated with microbial growth 

• Define the cultivation techniques used for microorganisms 

Course Contents: 
 Section I  

Unit 1 Introduction to the microbial world 
Number of 
Lectures 

 A. History of Microbiology 
 

• Developments in Microbiology 
Discovery of the microscope, Micrographia of Anton Van 
Leeuwenhoek and Robert Hooke, Redi’s experiment, Louis 
Pasteur’s & Tyndall’s experiments 

 
• Golden Era of microbiology 

Contributions of-Louis Pasteur (Fermentation, Rabies, and 
Pasteurization) Robert Koch (Germ theory of diseases), 
Contribution of Joseph Lister (antiseptic surgery), Paul Ehrlich 
(Chemotherapy), Edward Jenner (Vaccination) and Alexander 
Fleming (Penicillin) 

 ̀ B. Scope of Microbiology 

• Microbiology in human health and diseases 
• Microbiology in industry and waste treatment 
• Microbiology in food and dairy 
• Microbiology in agriculture 

9 
 

Unit 2 Diversity of Microbial World No. of 
Lectures 

 A. Difference between prokaryotic and
 eukaryotic microorganisms 

 
B. General characteristics: 

• Acellular microorganisms (Viruses, Viroid & Prions) 
• Cellular organisms (Bacteria, Algae, Fungi & Protozoa) 

6 

 Section II  



4  

Unit 3 Microscopy No. of 
Lectures 

 
 Properties of Light, Spectrum, 

Wavelength, Frequency and Amplitude 

 Concepts in Microscopy: Magnification, 
Refractive index, Numerical aperture, 
Resolving power 

 
 Principle and applications of: 

• Bright field microscopy 
• Dark field microscopy 
• Phase contrast microscopy 
• Electron microscopy - TEM 

6 

Unit 4 Staining and Sterilization No. of 
Lectures 

 A. Basic staining techniques 
• Definitions of Stain, Types of stains (Basic and Acidic), 

Properties and role of Fixatives, Mordants, Decolorizers, and 
Accentuators

• Monochrome staining and Negative (Relief) staining; 
Differential staining-Gram staining, Acid fast staining, Special 
staining- Capsule, Cell wall, Spore, Flagella


B. Sterilization and Disinfection 
Physical Agents 

• Heat
• Radiation
• Filteration

Chemical Agents  
• Mode of action and application of: Aldehydes, Halogens, 

Phenol, and Phenolic compounds, Heavy metals, Alcohols, 
Detergents

• Characteristics of an ideal disinfectant
• Checking efficiency of sterilization and disinfection

9 

 
References: 
Section I 

• Ingraham, J. L., & Ingraham, C. A. (2013). Introduction to microbiology. Wadsworth 
Publishing Company, USA. 

• Madigan, M. T., & Martinko, J. M. (2019). Microorganisms and microbiology. Brock biology 
of microorganisms. 15th ed. Person education, New York (NY). 

• Tortora, G. J., Funke, B. R., Case, C. L., & Johnson, T. R. (2016). Microbiology: an 
introduction. 12th ed. Pearson Education, USA. 
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• Michael, J. P. (2009). Microbiology: An Application Based Approach. Tata McGraw Hill 
Education Private Limited,  USA. 

• Willey, J. M., Sherwood, L., & Woolverton, C. J. (2013). Prescott, Harley, and Klein's 
microbiology.8 th ed. McGraw-Hill Higher Education, USA. 

• Salle, A. J. (1971) Fundamental Principles of Bacteriology. 7 th ed. Tata MacGraw Hill 
Publishing Co, USA. 

• Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R. (1987). General 
microbiology. General microbiology., (Ed. 5).. Macmillan Press Ltd. 

• Nelson, D.L., Leninger, A. L., & Cox, M. M.(2008). Leninger principles of 
biochemistry. 7th ed. Macmillan, USA. 

• Holt, J. G., & Krieg, N. R. (1984). Bergey's manual of systematic bacteriology, vol. 1. The 
Williams and Wilkins Co., Baltimore, 1-1388. 
 

Section II 

 
• Ingraham, J. L., & Ingraham, C.A. (2013). Introduction to Microbiology. Wadsworth 

Publishing Company, USA. 
• Madigan, M.T., & Martinko, J. M. (2019). Microorganisms and microbiology. Brock biology 

of Microorganism, 15th edition, Pearson Education Press, New York (NY). 
• Tortora, G. J., Funke, B. R., Case, C. L., & Johnson, T. R. (2016). Microbiology: an 

introduction. 12 th edition, Pearson Education Press, USA. 
• Michael, J. P. (2009). Microbiology: An Application Based Approach. Tata McGraw Hill 

Education Private Limited, USA. 
• Willey, J. M., Sherwood, L., & Woolverton, C. J. (2013). Prescott, Harley, and Klein's 

Microbiology. 8 th edition, McGraw- Hill Higher Education, USA. 
• Salle, A. J. (1971) Fundamental Principles of Bacteriology 7th edition, Tata Mc Graw Hill 

Publishing Co, USA. 
• Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R. (1987). General 

Microbiology. General Microbiology., 5th edition, Macmillan Press Ltd, USA
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First Year of B. Sc. Microbiology 
(2024 Course under NEP 2020) 

Semester I 
 
 

Course Code: 24ScMicU1102 Course Name: Lab course on 24ScMicU1101 
Teaching Scheme – PR 4 Hours /Week Credits – 02 
Examination Schemes: CIA – 20 Marks             End Sem: 30 Marks 

 
Prerequisite Courses: 12th Science Stream 
 
Course Objectives:  
• To enrich students’ knowledge about microorganisms 
• To introduce the concepts related to cultivation, maintenance, and control of 

microorganisms 
• To inculcate a sense of scientific responsibilities and social and environmental 

awareness 
 

    Course Outcomes:  
On completion of the course, the student will be able to: 

• Perform microbiological manipulations independently and confidently 
• Differences between microorganisms 
• Discuss different staining techniques and their importance 
• Demonstrate staining’s of different microorganisms 
• Choose correct technique according to microorganisms 
• Build up a progressive and successful career 

Course Contents: 
 

 Sem – I Major Paper -2   

Sr. 
no 

Basic techniques in 
Microbiology 

No. of 
Practical’s 

Total no of 
Practical’s 

 Simple staining techniques  15 

1 Monochrome staining (Bacterial and 
Yeast), Observation of budding in yeast 

3 

2 Negative staining (Bacterial and Yeast) 2 

3 Capsule staining 2 
 Differential staining techniques   
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4 Gram staining (Gram positive and Gram 
Negative), KOH method 

3 

5 Endospore staining (endospore forming 
and non-endospore forming) 

3 

6 Flagella staining (Demonstration) 1 

7 Acid fast staining (Demonstration) 1 

References: 
• Cappuccino, J. G., & Welsh, C. T. (2017). Microbiology: a laboratory manual. 

Pearson Education.
• P. Gunashekharan (2005) Laboratory manual in Microbiology, New Age International 

Limited, New Delhi, India.
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First Year of B.Sc Microbiology 
(2024 Course under NEP 2020) 

Semester I 
 
Course Code: 24ScMicU1401 Course Name: History of Microbiology        
Teaching Scheme – TH 2 Hours /Week  Credits – 2 
Examination Schemes: CIA – 20 Marks End Sem: 30 Marks 

 
 

       Course Objectives: 
• To introduce the students to the history of Microbiology 
• To enrich students with the scope and knowledge of Microbiology 

Course Outcomes: 
On completion of the course, the student will be able to: 

• Explain basic information about Microbiology and Microbes 
• Define microscope and its applications 
• Explain role of microbes in fermentation 
• Describe vaccination, chemotherapy, antibiotics and soil fertility 
• Explain the scope of Microbiology 
• Categorize human diseases 

 
Course contents: 

 

OE    

Unit 1 Introduction to Microbiology No. of Lectures 
 A. Overview of Microbiology 

Microorganisms  
• Definition, Habitat, 
• Types of microbes- bacteria, fungi, 

yeast, mold, algae, cyanobacteria 
 

• Discovery of the microscope, 
Micrographia of Anton Van 
Leeuwenhoek and Robert Hooke, 
Aristotle’s notion about spontaneous 
generation, Louis Pasteur’s 

 Introduction to terms w.r.to their discovery 
Fermentation, Pasteurization, Germ theory of 
diseases, Chemotherapy, Vaccination, 
antibiotics, Soil fertility with microbes 

15 
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Unit 2 Scope of Microbiology No. of Lectures 
 B. Scope of Microbiology 

• Microbiology in human health and diseases 
• Microbiology in industry and waste 

treatment 
• Microbiology in food and dairy 

• Microbiology in agriculture 

15 

 
References: 
• Salle, A. J. (1971) Fundamental Principles of Bacteriology 7th edition, Tata Mc Graw Hill 

Publishing Co, USA. 
• Ingraham, J. L., & Ingraham, C.A. (2013). Introduction to Microbiology. Wadsworth Publishing 

Company, USA. 
• Madigan, M.T., & Martinko, J. M. (2019). Microorganisms and microbiology. Brock biology of 

Microorganism, 15th edition, Pearson Education New York (NY). 
• Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R. (1987). General 

Microbiology. General Microbiology., 5 th edition, Macmillan Press Ltd, USA. 
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First Year of B. Sc Microbiology 
(2024 Course under NEP 2020) 

Semester I 
 

Course Code: 24ScMicU1601                             Course Name: Lab course on Basic Laboratory Practices 
Teaching Scheme – PR 2 Hours /Week             Credits – 2 
Examination Schemes: CIA – 20 Marks            End Sem: 30 Marks 
 
Course Objectives: 
• To Introduce students with Microbiology Biosafety & Laboratory safety practices 
• To train students in proper handling of the instruments 

• To train the students in all basic preparations required in Microbiology 

 

Course Outcomes: 
• Describe biosafety practices in Microbiology laboratory
• Explain importance of biosafety practices in Microbiology
• Identify and explain different instruments in microbiology laboratory
• Perform experiments using different microbiological instruments.
• Apply Biosafety practices while working in microbiology laboratory
• Analyze the results on the basis of techniques learned
• Prepare different solutions required for Microbiology experiments
• Perform basic preparations and handling the solutions and glassware’s as required in 

Microbiology
• Attain proper sterilization of media and glassware’s required for experiments
• Find out cause of contamination
• Explain importance of sterilization in Microbiology
• Difference between different sterilization methods

 
Courses contents: 

 
SEC    

Sr.no Biosafety & Basic Laboratory Practices No. of 
Practical’s 

Total number 
of Practical’s 

1 Biosafety and Chemical safety in microbiology 2 15 
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2 Standard Handling Operating Preparation & Handling of common 
Laboratory instruments (Biological Safety cabinets, autoclave, 
incubator, hot air oven, pH meter) 

3 

3 Introduction, Usage & Wrapping of common laboratory glassware’s 
(Test tubes, culture tubes, petri plates, pipettes (Mohr and 
serological) micropipettes, Erlenmeyer flask, volumetric flask, glass 
spreader, Durham’s tube, Craigie tube and inoculating needles. 

2 

4 Preparation of Solutions – 
Percent, Molarity, Normality 
Dilutions (Single dilutions & Double Dilution) 

3  

5 Sterilization of Glassware’s by Hot Air Oven   
Checking sterilization efficiency of autoclave 

1 

6 Study of air microflora and  
Morpho forms on human skin (Effect of soap on hand washing) 

2 

7 Determination of phenol coefficient 2 
 

References: 

• Cappuccino, J. G., & Welsh, C. T. (2017). Microbiology: a laboratory manual. Pearson 
Education.

• P. Gunashekharan (2005) Laboratory manual in Microbiology, New Age International Limited, 
New Delhi, India.
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First Year of B.Sc Microbiology 
(2024 Course under NEP 2020) 

Semester II 
 
 

Course Code: 24ScMicU2101 Course Name: Biochemistry and Microbiology 
Teaching Scheme – TH 2 Hours /Week Credits – 2 
Examination Schemes: CIA – 20 Marks                      End Sem: 30 Marks 

 
Section I 

Course Name: Biochemistry and cell organization 

Section II 

Course Name: Bacterial growth and cultivation 
 

Section I 
Course objectives: 

• To introduce the students to the biomolecules and organization of prokaryotic cell 

• To enrich students with the knowledge of biochemistry and prokaryotes 
• To introduce the concepts of structure and function of biomolecules and prokaryotic cell 

organelles 
• To help the students to build up a successful career 

      Course outcomes: 

On completion of the course, student will be able to– 
• Define the biomolecules and organization of them in prokaryotic cell 

• Describe the basic structure and function of biomolecules and microbial cells 

• Explain the applications of Microbiology 

• Write the role of biomolecules and its importance in microbial growth 

• Categorize the biomolecules and their role 
 
 

Section II 
Course Objectives: 
• Illustrate structure of prokaryotic cell with reference to biomolecules 
• To enrich the students with knowledge in microbial sciences 
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• To acquaint students with different techniques to measure growth and cultivate 
microorganisms 

• To develop awareness in the students about the various techniques in microbial 
laboratories 

• To inculcate a sense of environmental awareness 

Course outcomes:  

On completion of the course, student will be able to– 

• Explain the different techniques routinely used in microbiology laboratories 
• Analyze the various aspects associated with microbial growth 

• Apply knowledge of cultivation techniques used for microorganisms 

Course Contents: 
 

 Section I  

Unit 1 Chemistry of Biomolecules: 
Structure, organization & functions 

No. of 
lectures 

 Proteins: 
• Structure of amino acids, peptide bond, 

Types of amino acids based on R group 
• Structural levels a n d f u n c t i o n s of 

proteins: primary, secondary, tertiary and 
quaternary 

Carbohydrates: 
• Stereoisomerism of monosaccharides, epimers and 

anomers of glucose. 
• Disaccharides: The concept of reducing and non-

reducing sugars, occurrence and Haworth 
projections of maltose, lactose, and sucrose 
Polysaccharides: 
• Storage polysaccharides, starch and glycogen 
• Structural polysaccharides, cellulose and 

peptidoglycan 

 
Lipids: 
• Major classes in storage and structural lipids. 
 
Nucleic Acids: 

• Structure and composition DNA and RNA 

8 

Unit 2 Cell organization in prokaryotes No. of 
lectures 
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• Cell size, shape and arrangement,  glycocalyx, 

capsule, flagella, fimbriae and pili. 
• Cell-wall: Composition and detailed structure of 

Gram- positive and Gram-negative cell walls, 

7 

 Archaebacterial cell wall 
• Cell Membrane: Structure, function and chemical 

composition of bacterial cell membranes. 
• Cytoplasm: Ribosomes, mesosomes, inclusion 

bodies, nucleoid, chromosome, and plasmids. 
• Endospore: Structure, formation, 

stages of sporulation. 

 

Unit 3 
Section II 

Bacterial growth and measurement 
No of 

lectures 
 

A. Bacterial growth 
• Growth curve and Generation time 
• Diauxic growth 

B. Measurement of Bacterial growth 
• Microscopic methods (Direct Microscope 

(Count, counting cells using Neubauer, Petroff 
and Hausser’s chambers) 

• Plate counts (Total Viable Count) 
o Turbidi metric methods, Estimation of 

Biomass (Drymass, Cell volume) 
Chemical Methods (Cell carbon and 
nitrogen estimation) 

C. Factors affecting bacterial growth 
• pH, temperature, solute concentration 

(salt & sugar) and heavy metals 
 D. Synchronous and continuous culture 

• Turbidostat and chemostat 

8 

Unit 4 Cultivation of Microorganisms 
No. of 

lectures 
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• Nutritional requirements and their 

classification 
• Design and preparation of media – 

Common ingredients of media and 
functional types of media. 

• Methods of cultivating photosynthetic, 
extremophilic, chemolithotropic, aerobic, and 
anaerobic bacteria, actinomycetes, algae, fungi 
and protozoa 

• Concepts of pure culture, enrichment and 
isolation 

• Maintenance of bacterial and fungal 
cultures by using various techniques 

• Culture collection centers and their role 

7 

 
• Requirements and guidelines of National 

Biodiversity 
 

References: 
 
Section I 

• Ingraham, J. L., & Ingraham, C. A. (2013). Introduction to microbiology. Wadsworth 
Publishing Company, USA. 

• Madigan, M. T., & Martinko, J. M. (2019). Microorganisms and microbiology. Brock 
biology of microorganisms. 15th ed. Person education, New York (NY). 

• Tortora, G. J., Funke, B. R., Case, C. L., & Johnson, T. R. (2016). Microbiology: an 
introduction. 12th ed. Pearson Educatio, NY. 

• Michael, J. P. (2009). Microbiology: An Application Based Approach. Tata McGraw Hill 
Education Private Limited, USA. 

• Willey, J. M., Sherwood, L., & Woolverton, C. J. (2013). Prescott, Harley, and Klein's 
microbiology.8 th ed. McGraw-Hill Higher Education, USA. 

• Salle, A. J. (1971) Fundamental Principles of Bacteriology. 7 th ed. Tata MacGraw Hill 
Publishing Co, USA. 

• Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R. (1987). General microbiology. 
General microbiology., (Ed. 5). Macmillan Press Ltd, USA. 

• Nelson, D.L., Leninger, A. L., & Cox, M. M. (2008). Leninger principles of biochemistry. 7th 
ed. Macmillan, USA. 

• Holt, J. G., & Krieg, N. R. (1984). Bergey's manual of systematic bacteriology, vol. 1. The 
Williams and Wilkins Co., Baltimore, 1-1388. 

Section II 

• Aneja K. R., (2003). Experiments in Microbiology, Plant Pathology, and Biotechnology 4th 
edition. New Age International (P) Ltd. 

• Atlas, R. M. (2005). Media for environmental microbiology. Handbo o k  2nd edition, CRC Press. 
• Ingraham, J. L., & Ingraham, C.A. (2013). Introduction to Microbiology. Wadsworth 

Publishing Company, USA. 
• Madigan, M. T., & Martinko, J. M. (2019). Brock biology of microorganisms. 15th 

edition Pearson Education, New York. 
• Michael, J. P. (2009). Microbiology: An Application Based Approach. Tata Mc Graw Hill 

Education Private Limited, USA. 
• Nelson, D. L., & Cox, M. M. (2008). Lehninger principles of Biochemistry. 7 th edition. Mc-

Millan, USA. 
• Power, D. A., & Johnson, J. A. (2009). Difco™ and BBL™ manual: 



16  

manual of microbiological culture media 2ndedition. BD Diagnostics – Diagnostic 
Systems, USA. 
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First Year of B.Sc Microbiology 
(2024 Course under NEP 2020) 

Semester II 
 
 

Course Code: 24ScMicU2102 Course Name Lab course on 2101 
Teaching Scheme – PR 4 Hours /Week  Credits – 2 
Examination Schemes: CIA – 20 Marks End Sem: 30 Marks 

  

 Course objectives:  
• Training the students with different techniques to measure growth and cultivate 

Microorganisms 
• To train the students for oligodynamic action of microbes 
• To make students aware of the effect of different environmental factors on growth of 

microbes 
  

C o u r s e  O u t c o m e s :  
On completion of the course, the student will be able to: 

• Cultivate different microorganisms 
• Analyze oligodynamic action of microbes 
• Observe growth patterns of microbes in different environmental conditions 
• Conclude regarding effect of environmental factors on growth patterns 
• Apply these techniques to find out diverse range of microbes 
• Analyze cultivation results and conclude them correctly 
 
Course Contents: 

 
 Major Practical   

Sr.no Techniques in Microbial cultivation No. of 
Practical’s 

Total 
Practical’s 

1 Cultivation and observation of fungi 3 15 
2 Cultivation and observation of protozoa 2 
3 Cultivation and observation of cyanobacteria 3 

4 Studying the effect of different parameters on the growth of  
E. coli (pH, temperature and sodium chloride concentration) 

3 

5 Study of Oligo dynamic action of heavy metal 2 
6 Winogradsky’s column 2 
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References: 
• Atlas, R. M. (2005). Media for environmental microbiology. Handbook 2nd 

edition. CRC Press, USA. 
• Bensons, H. J. (2002). Microbiological applications: a laboratory manual in general 

microbiology, 8th edition. McGraw-Hill, USA. 
• Jay, J. M., Loessner, M. J., & Golden, D. A. (2005). Modern food Microbiology 7th 

edition, Springer, USA. 
• Power, D. A., & Johnson, J. A. (2009). Difco™ and BBL™ manual: manual of 

microbiological culture media 2 nd edition. BD Diagnostics–Diagnostic Systems, 
USA. 

• Prescott, H. (2002). Laboratory exercises in microbiology 5 th edition. 
McGraw-Hill, USA. 

• Sikyta, B. (1995). Techniques in applied microbiology ,Vol. 31, Elsevier, USA. 
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Shivajinagar Pune - 05 

 
First Year of B.Sc Microbiology 
(2024 Course under NEP 2020) 

Semester II 
 
 

Course Code: 24ScMicU2401 Course Name: Introduction to microbial world 1 
Teaching Scheme – TH 2 Hours /Week  Credits – 2 
Examination Schemes: CIA – 20 Marks End Sem: 30 Marks 

 
Course Objectives: 

• To make students mindful about the knowledge of microorganisms 

• To introduce them with different concepts related to microbiology and microorganisms 

Course Outcomes:  
 On completion of the course, the student will be able to- 

• Explain classification of microorganisms 
• Describe growth of microorganism 
• Explain sterilization and its importance  
• Compare between prokaryotic and eukaryotic microorganisms 
• Define microscope and their study under microscope 
• Define importance of sterilization in human life 

 
Course Contents: 
 

OE   

Unit 1 Diversity and Basic classification No. of 
lectures 

 A. System of classification 
• Binomial Nomenclature 
• Whittaker’s five king domain and its utility 

B. Types of microorganisms and their differentiating characters 
 Difference between prokaryotic and 

eukaryotic microorganisms 
 General characteristics w.r.to morphology of different 

groups with emphasis on distribution and occurrence and 
economic importance- Cellular microorganisms (Bacteria, 
Algae, Fungi and Protozoa) 

15 

Unit 2 Study of Microorganisms No. of 
lectures 
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  Microscope and it’s parts, Study of microbes under 
microscope 

 Staining of microbes- Monochrome staining, Gram's 
staining 

 Growth of microorganisms in laboratory 
 Sterilization and disinfection- definition and importance in 

human life (Laboratory, Research, Hospitals) 

15 

 

 
References: 

• Ingraham, J. L., & Ingraham, C. A. (2013). Introduction to microbiology. Wadsworth 
Publishing Company, USA. 

• Madigan, M. T., & Martinko, J. M. (2019). Microorganisms and microbiology. Brock biology 
of microorganisms. 15th edition Pearson Education Press, New York (NY). 

• Tortora, G. J., Funke, B. R., Case, C. L., & Johnson, T. R. (2016). Microbiology: an 
introduction. 12th edition, Pearson Education Press, New York (NY). 

• Salle, A. J. (1971) Fundamental principles of bacteriology 7th edition, Tata Mc Graw Hill 
Publishing Co, USA. 

• Stanier, R. Y., Ingraham, J. L., Wheelis, M. L., & Painter, P. R. (1987). General 
Microbiology. General Microbiology., 5th edition, Macmillan Press Ltd, USA. 
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First Year of B. Sc Microbiology 
(2024 Course under NEP 2020) 

Semester II 
 
 

Course Code : 24ScMicU2601             Course Name: Lab course on Introduction to Microscopy 
Teaching Scheme – PR 4 Hours /Week  Credits – 2 
Examination Schemes: CIA – 20 Marks End Sem: 30 Marks 

 
 

Course Objectives: 
• To enrich students with knowledge about microorganisms by using Microscopy techniques. 
• To educate students about enumeration techniques of microbes. 

 
Course Outcomes:   
On completion of the course, the student will be able to 

• Perform the hanging drop technique effectively 
• Enumerate microorganisms successfully 
• Execute observations of microbes under microscope from different samples 
• Perform the method required to observe motility of microbes 
• To differentiate between microbes 
• Analyze the results by observing microbes 

 
Course Contents: 

 
SEC    

Sr 
no 

Introduction to Microscopy No. of 
Practical’s 

Total 
Practical’s 

1 Study of construction and working of bright 
field microscope 

2 15 

2 Study of construction and working of dark- field 
microscope 

2 

3 Observations of microorganisms from soil and 
water fungi, bacteria, protozoa and algae 

4 

4 Observation of bacterial motility by hanging 
drop technique, swarming growth pattern and 
Craigie’s tube method 

3 

5 Enumeration of yeast cells by Neubauer's 
chamber counting technique 

3 

6 Permanent slide observation (protozoa and 
helminth) 

1 
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References: 
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