North Bengal St. Xavier’s College
Department of Microbiology
Paper: 1 (MINOR) Paper code: MICRMIN101  MICROBIAL DIVERSITY (Paper type: THEORY)
Unit 1: History of Development of Microbiology
Faculty: BARSHA DEY                                                                       Each Lesson: 1 hr 
	Lesson Plan
	Topic
	Course Objective
	Method of Teaching
	Expected Course Outcome

	1
	Introduction to Microbiology
	To define microbiology and its significance.
	Lecture & discussion.
	Students will understand the scope and importance of microbiology.

	2
	Spontaneous Generation vs. Biogenesis
	To explain early theories of microbiology.
	Storytelling & historical experiments.
	Students will learn how biogenesis was proven over spontaneous generation.

	3
	Antonie van Leeuwenhoek
	To highlight his contributions to microbiology.
	Lecture & microscopy demonstration.
	Students will understand the discovery of microorganisms.

	4
	Louis Pasteur and Fermentation
	To explain the role of microbes in fermentation.
	Case study of wine & milk preservation.
	Students will learn the significance of fermentation in food & industry.

	5
	Germ Theory of Disease
	To explain Pasteur’s & Koch’s contributions.
	Case study on rabies vaccine & germ theory.
	Students will understand the role of microbes in diseases.

	6
	Robert Koch’s Postulates
	To discuss Koch’s postulates and their impact.
	Lab demonstration using bacterial cultures.
	Students will understand the methods to identify disease-causing microbes.

	7
	Joseph Lister & Antiseptic Surgery
	To discuss the impact of antiseptics in medicine.
	Storytelling & video demonstrations.
	Students will learn the role of antiseptics in infection control.

	8
	Alexander Fleming & Discovery of Penicillin
	To explain the impact of antibiotics.
	Case study & historical context.
	Students will understand how antibiotics revolutionized medicine.

	9
	Golden Era of Microbiology
	To discuss major microbiological discoveries.
	Interactive timeline creation.
	Students will see how microbiology evolved over time.

	10
	Development of Staining & Culture Techniques
	To introduce gram staining and pure culture techniques.
	Lab session on staining & culturing.
	Students will learn basic microbiological techniques.

	11
	Contributions of Martinus Beijerinck
	To discuss his role in environmental microbiology.
	Lecture & discussion.
	Students will understand nitrogen fixation & virus discovery.

	12
	Contributions of Sergei Winogradsky
	To explain his role in microbial ecology.
	Case study on Winogradsky column.
	Students will learn about chemoautotrophy & soil bacteria.

	13
	Selman Waksman & Antibiotics Discovery
	To highlight his contributions to microbiology.
	Lecture & documentary screening.
	Students will understand the role of soil microbes in antibiotics.

	14
	Establishment of Medical Microbiology
	To explain the development of medical microbiology.
	Discussion & case study on diseases.
	Students will learn how microbiology advanced medicine.

	15
	Edward Jenner & Smallpox Vaccination
	To discuss his discovery of vaccines.
	Role-play on vaccine discovery.
	Students will understand the principles of vaccination.

	16
	Paul Ehrlich & Chemotherapy
	To discuss the first antibacterial drugs.
	Lecture & problem-solving exercises.
	Students will learn how drugs target microbes.

	17
	Elie Metchnikoff & Immunology
	To introduce phagocytosis & immune response.
	Interactive animations & discussions.
	Students will understand the body’s defense mechanisms.

	18
	Modern Microbiology & Biotechnology Applications
	To introduce microbiology in modern research.
	Case study on CRISPR & genetic engineering.
	Students will learn the role of microbes in biotechnology.

	19
	Summary & Revision
	To summarize key topics in microbiology history.
	Group discussions & quizzes.
	Students will reinforce their understanding of microbiological discoveries.

	20
	Historical Experiments in Microbiology
	To conduct key microbiological experiments.
	Hands-on lab experiments.
	Students will gain practical knowledge of microbial techniques.


Unit 2: Microscopy
Faculty: DR. BIPRANSH KUMAR TIWARY                                                                       Each Lesson: 1 hr
	Lesson Plan
	Topic
	Course Objective
	Method of Teaching
	Expected Course Outcome

	21
	Introduction to Microscopy
	To explain the importance of microscopy in microbiology.
	Lecture with real-life examples.
	Students will understand the significance of microscopes.

	22
	Brightfield & Darkfield Microscopy
	To introduce light-based microscopy techniques.
	Practical lab demonstration.
	Students will learn to use brightfield and darkfield microscopes.

	23
	Fluorescence Microscopy
	To introduce the principles of fluorescence microscopy.
	Hands-on lab session.
	Students will understand fluorescence staining techniques.

	24
	Phase Contrast Microscopy
	To explain how phase contrast microscopy works.
	Video demonstration & practical session.
	Students will learn how to observe live microbial cells.

	25
	Electron Microscopy (SEM & TEM)
	To introduce high-resolution imaging techniques.
	Lecture with real electron microscope images.
	Students will understand how SEM & TEM work.

	26
	Sample Preparation for Microscopy
	To discuss specimen preparation techniques.
	Practical demonstration of slide preparation.
	Students will learn proper specimen handling techniques.

	27
	Micrometry: Measurement of Microbial Cells
	To introduce size measurement of microbes.
	Lab session with ocular & stage micrometers.
	Students will learn how to measure microbes under a microscope.

	28
	Summary & Comparison of Microscopy Techniques
	To compare different microscopy methods.
	Group discussion & quiz.
	Students will reinforce knowledge of different microscopes.


Unit 3: Diversity of Microbial World
[bookmark: _Hlk193883365][bookmark: _Hlk193887727]Faculty: Ms NITYA RAI                                                                     Each Lesson: 1 hr
	Lesson Plan
	Topic
	Course Objective
	Method of Teaching
	Expected Course Outcome

	29
	Introduction to Microbial Diversity
	To explain the wide range of microbial life.
	Lecture & videos.
	Students will understand the classification of microbes.

	30
	Acellular Microorganisms: Viruses, Viroids, & Prions
	To introduce non-cellular infectious agents.
	Lecture & case studies on viral diseases.
	Students will learn the differences between viruses, viroids, and prions.

	31
	Bacteria: Morphology & Structure
	To explain bacterial diversity.
	Lab session: Bacterial staining & observation.
	Students will understand bacterial cell structure & classification.

	32
	Algae: Characteristics & Importance
	To introduce the role of algae.
	Lecture & microscopy of algal samples.
	Students will learn about different types of algae & their uses.

	33
	Fungi: Morphology & Reproduction
	To introduce fungi and their significance.
	Lab session: Fungal culturing & staining.
	Students will understand fungal diversity & importance.

	34
	Protozoa: Structure & Life Cycle
	To explain protozoan diversity.
	Video demonstration & case study.
	Students will understand the life cycle of protozoa.

	35
	Economic Importance of Microorganisms
	To explain the beneficial & harmful roles of microbes.
	Discussion on industrial & medical applications.
	Students will learn how microbes impact human life.

	36
	Summary & Quiz on Microbial Diversity
	To review microbial classification.
	Group quiz & interactive discussion.
	Students will reinforce microbial diversity concepts.


Unit 4: Systems of Classification
Faculty: Ms NITYA RAI                                                                     Each Lesson: 1 hr
	Lesson Plan
	Topic
	Course Objective
	Method of Teaching
	Expected Course Outcome

	37
	Introduction to Microbial Classification
	To understand the importance of classification.
	Lecture & discussion on taxonomy.
	Students will learn why classification is essential in microbiology.

	38
	Binomial Nomenclature
	To explain the naming system of microbes.
	Interactive session on scientific names.
	Students will understand how microorganisms are named.

	39
	Whittaker’s Five Kingdom & Woese’s Three Domain System
	To compare classification systems.
	Diagram-based explanation & group discussion.
	Students will learn the differences between classification systems.

	40
	Prokaryotic vs. Eukaryotic Microorganisms
	To differentiate between prokaryotes & eukaryotes.
	Video animations & comparison tables.
	Students will understand structural & functional differences.

	41
	Evolutionary Chronometers & rRNA Sequencing
	To introduce molecular classification methods.
	Lecture with real case studies.
	Students will learn how molecular techniques classify microbes.



Unit 5: Bacteriological Techniques
Faculty: DR. DEEPIKA MAZUMDAR                                                                       Each Lesson: 1 hr
	Lesson Plan
	Topic
	Course Objective
	Method of Teaching
	Expected Course Outcome

	42
	Introduction to Pure Culture Techniques
	To understand the need for isolating pure cultures.
	Lecture & discussion.
	Students will learn why pure cultures are important in microbiology.

	43
	Pure Culture Isolation Methods
	To explain different bacterial isolation techniques.
	Practical lab session on streaking & serial dilution.
	Students will gain hands-on experience in bacterial isolation.

	44
	Culture Media & Their Types
	To explain different types of culture media.
	Lab session: Preparation of selective & differential media.
	Students will learn the role of different culture media in microbiology.

	45
	Preservation & Maintenance of Cultures
	To discuss methods for long-term storage of bacteria.
	Demonstration of stocking techniques (slants, glycerol storage).
	Students will understand how bacterial cultures are preserved.




