
ELEMENTARY BIOLOGY
	Course Code
	Course                   Name

	Course Category
	L-T-P
	Credits

	22PBE1202
	Elementary Biology
	PUC-1 SEMESTER -2
	3-0-0
	2


Course Learning Objectives:

1) To enable the students to understand diversity in the living world so that students can know the different categories of living organisms.

2) Students will learn about the cell, various organelles and their functioning.

3) Students will explore the cell division and how the cell will regulate.

4) Students would study microorganisms like bacteria, virus and their useful and harmful aspects.

5) Students learn the plants physiological processes like photosynthesis and respiration.
6) Students will learn about the pollution aspects like air, water and soil pollution along with green house and ozone depletion aspects.
Course content:

UNIT 1 – DIVERSITY AND LIVING WORLD                                     (6 hours)

Branches of biology, Five kingdom classification, Advantages and disadvantages of five Kingdom classification, Eichler’s Classification of plant kingdom, Animal Kingdom - Basis of classification, Classification of Animals

UNIT 2 – CELL THE BASIC UNIT OF LIFE 



(6 hours)
Cell theory, Differences between prokaryotic cell and eukaryotic cell, Cell membrane structure (Fluid mosaic model), Functions of cell membrane, Cell organelles structure and its functions,  Mitochondria, Chloroplast, Nucleus, Endoplasmic reticulum, Ribosomes, Golgi complex, Lysosomes
UNIT 3 – CELL CYCLE AND CELL DIVISION 


(6 hours)
Chromosomes: Structure of chromosomes; types of chromosomes, Cell cycle 
M phase, Mitosis; Significance of Mitosis,Meiosis; Significance of Meiosis 
UNIT 4 – MICROBIOLOGY 





(6 hours)
BACTERIA: General characters of bacteria, Structure of bacteria, reproduction in bacteria, Classification of bacteria based on shapes and flagella, List of bacterial diseases in plants and animals, 
VIRUS: General character of viruses. Structure of  Tobacco mosaic Virus (TMV), reproduction in viruses, List of viral diseases in plants and animals
UNIT 5 – PLANT PHYSIOLOGY





(6  hours)
PHOTOSYNTHESIS: 
Structure of plastids, pigments and pigments system (PS1and PS 2)Photolysis of water, Cyclic and Non cyclic Photophosphorylation, Calvin cycle (C3 cycle), C4 cycle and CAM pathways.
UNIT 6 – RESPIRATION




                           (6 hours)
Glycolysis, Fermentation , Kreb’s cycle, Electron Transport Chain (ETC) – brief account, oxidative phosphorylation
Learning resources
Text book:

1. NCERT (Biology I ) and Telugu Academy (Zoology and Botany).
2. G. M. Cooper,  ‘The Cell: A Molecular Approach Book’ Sunderland (MA): Sinauer Associates, 2000.
3. E. Zeiger and L. Taiz, ‘Plant Physiology’ Sinauer Associates Inc.,U.S, 2003.
4. C. W. Ross and F.B. Salisbury, ‘Plant Physiology’ Wadsworth Publishing Company, 1985.

5. B.D. Singh, ‘Biotechnology. Kalyani Publishers, 2015.
Reference Books:

1. D. Baltimore and H. Lodish, ‘Molecular Cell Biology’ W H Freeman & Co; Fourth Edition edition, 2002.
2. P. S. Verma and V. K. Agarwal, ‘Cell Biology, Genetics, Evolution and Ecology’ S. Chand Publishing, 2004. 
3. Pelczar, ‘Microbiology’ McGraw-Hill Education, 1998.
Web resources:

1. RGUKT course content

2. www.khanacademy.org
Course outcomes: At the end of the course, the student will be able to

	CO 1
	Understand the principles of classification of plants  and animals

	CO 2
	Understand the difference between prokaryotic and eukaryotic cells and structure and functions of cell organelles.

	CO 3
	Understand the difference between mitosis and meiosis cell division.

	CO 4
	Understand the structure of bacteria and virus.

	CO 5
	Understand about the photosynthesis and factors affecting photosynthesis and understand the different modes of respirations.

	CO 6
	Understand about the Understand   about   the issues related  to  environment   


Assessment Method

	Course Nature
	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


	Course Code
	Course                   Name

	Course Category
	L-T-P
	Credits

	22PBE2102


	Elementary Biology
	PUC-2 SEMESTER -1
	3-0-0
	2


Course Learning Objectives:

1) To enable the students to understand the genes and its importance in living organisms.

2) Students will learn about the evolution and evidences in support of them.

3) Students will learn about the various biomolecules of life 

4) Students will explore human physiological aspects like blood vascular system and hormonal secretions.
5) Explore surroundings and the importance of ecology in the daily life.
6) Students will learn how the genetic material can be manipulated for human applications.
Course content:

UNIT 1 – GENETICS






(6 hours)
Contrasting characters of Pisum sativum considered by Mendel, Dominant and recessive characters, Test cross and Back Cross, Monohybrid cross and Dihybrid cross, Law of Dominance with an example, Law of Segregation with an example, Law of Independent assortment with an example, Incomplete dominance and codominanance, Mendilian disorders (haemophilia, sickle cell anemia, colour blindness), chromosomal disorder (Klienfeilter’s syndrome, Down’s syndrome, Turner’s symdrome)
UNIT 2 - EVOLUTION 






(6 hours)
Origin of Life, Theories of evolution (Lamarkism & Darwinism), Evidences of evolution: 
Homologous organs (Divergent evolution), Analogous organs (Convergent evolution) 
Embryological evidences, Paleontological evidences, Adaptive Radiation
UNIT 3 – BIOCHEMISTRY & MOLECULAR BIOLOGY

(6 hours)
Classification of Carbohydrates (monosaccharide, oligosaccharide and polysaccharides)

Structure of Proteins - Primary, Secondary, Tertiary and Quaternary structures, Structure of DNA and its differences with RNA, Brief account of Replication, Transcription and Translation

UNIT 4 – HUMAN PHYSIOLOGY




(6 hours)
Blood vascular system: Components of  blood , Myogenic and neurogenic hearts, Structure of human heart, Blood grouping in humans
Endocrine system: 
List of various glands and their secretions, Endocrine disorder and human beings
UNIT 5– ECOLOGY






(6 hours)
Ecosystem structure and functions, Concept of Food chain and food web, Ecological pyramids – types and significance, Biogeochemical cycles – types and importance
Carbon cycle and Nitrogen cycle, Air pollution: Causes, effects and abatement measures of air pollution, Water pollution: Causes, effects and abatement measures of air pollution, Soil pollution: Causes, effects and abatement measures of soil pollution, Global warming, Ozone depletion and Acid rains
UNIT 6 – BIOTECHNOLOGY





(6 hours)
Genetic engineering, Tools of Recombinant DNA technology: Restriction enzymes, Vectors, Process of rDNA technology, Biotechnology Applications in Agriculture- Bt- cotton, Biotechnology Applications in Medicine- Human Insulin
Learning Resources

Text book:

1. NCERT (Biology II) and Telugu Academy (Zoology and Botany)

2. D. Freifelder, ‘Molecular genetics’  Narosa Publishing House, 1987.
3. J. Watson,‘ Molecular Biology of the Gene’, 7th Edition, Cold Spring Harbor Laboratory, Pearson, 2008.
6. E. P. Odum, ‘Ecology’Philadelphia : Saunders, 1971.
7. B.D. Singh, ‘ Biotechnology’ Kalyani Publishers, 2015.
8. A.L. Lehninger, David L. Nelson, and M. Cox,‘ Principles of Biochemistry’  W. H. Freeman, 2008.
Reference Books:

1.
P.K. Gupta,  ‘Genetics’ Rastogi Publications, 2018.
2.
H Lodish, A. Berk, C.A. Kaiser, M. Krieger and A. Bretscherl, ‘ Molecular Cell Biology’,  9th edition, Macmillan, 2021.
3.    D. Voet, J. G. Voet, C. W. Pratt , ‘Fundamentals of Biochemistry: Life at the Molecular Level’ Wiley

Web resources:

1.
RGUKT course content

2.
www.khanacademy.org
Course Outcomes: At the end of the course, the student will be able to

	CO 1
	Understand about the  law  of  inheritance  and principle  of  gene  transfer  and

expression in next generations

	CO 2
	Understand about the  origin of life and theories of evolution

	CO 3
	Understand structure about DNA, RNA, Protein , carbohydrate and lipid and Brief account of Replication, Transcription and Translation

	CO 4
	Understand  blood vascular system and endocrine system 

	CO 5
	Understand about the structure, functions and components of ecosystem and Biogeochemical cycles.

	CO 6
	Understand about the principles of biotechnology and their tools and processes and understand about the applications of biotechnology in agriculture and medicine


Evaluation pattern for Theory Course Only:

	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


4

