                BIOLOGY- I

(PUC I Semester I)
	Course Code 
	Course Name
	Course Category
	L-T-P
	Credits

	22PBE1101

	Biology-I (MBiPC)
	PUC
	3-0-3
	3


Course Learning Objectives:
1. To enable the students to understand cell structure of prokaryotic and eukaryotic cell.
2. Students will learn about the cell division processes.
3. Students will explore surroundings and observe, group or classify organisms, phenomena and processes based on certain characteristics.
4. Explore surroundings and differentiate plants, phenomena and processes based on certain characteristics.
5. Explore surroundings and differentiate animals, phenomena and processes based on certain characteristics.
6. Students will learn about the biomolecules of life.
Course Content:
UNIT-I
(9 hours)
Cell: Cell theory; Structure of Prokaryotic and Eukaryotic Cell; Cell Membrane, Cell wall; Cell organelles-Structure and Function: Endoplasmic Reticulum, Golgi Bodies, Lysosomes, Vacuoles; Mitochondria, Ribosomes, Plastids, Microbodies; Centrioles
UNIT-II
(7 hours)
Nucleus: Nuclear Membrane and Nucleoplasm
Cell Cycle and Cell Division: EukaryoticCell Cycle, Mitosis, Meiosis and their Significance
UNIT-III
(9 hours)
Diversity In The Living World
The Living World: Biodiversity (Definition); Need for Classification; Concept of Species and Taxonomic Hierarchy; Binomial Nomenclature; Tools for Study of Taxonomy- Herbaria, Botanical Gardens, Museums, Zoological Parks and Taxonomic Key.
Biological Classification: Basic principles of Classification, Five Kingdom Classification, Viruses, Viroids and Prions.
UNIT-IV
(7 hours)
Plant Kingdom: Classification of Plants: Salient Features of Eichler’s Classification of Plants (characteristic features with two Examples).
UNIT-V
(6 hours)
Animal Kingdom: Basis of Classification: Levels of Organization, Symmetry, Diploblastic and Triploblastic Organization, Coelom, Segmentation, Notochord; Phyla Level and Chordate up to Classes
UNIT-VI
(7 hours)
Structure And Functions
Biomolecules: Chemical Constituents of Living Cells: Biomolecules-Structure and Function of Proteins, Carbohydrates, Lipid, Nucleic Acids; Enzymes- Properties, Enzyme Action.
Learning resources Text book:
1. NCERT (Biology I ) and Telugu Academy (Zoology and Botany).
2. G.M. Cooper, ‘The Cell: A Molecular Approach’. 2nd Edition, Sunderland (MA): Sinauer Associates, 2000
Reference Books:
1. D. Baltimore and H. Lodish, ‘Molecular Cell Biology’ W H Freeman & Co; 4th edition, (2002)
2. P. S. Verma and V. K. Agarwal, ‘Cell Biology, Genetics, Evolution and Ecology’ S Chand Publications, 2022.
3. M. Pelczar, ‘Microbiology’ McGraw-Hill Education, 1998
4. D.   Voet, J.G. Voet, C.W. Pratt, ‘ Fundamentals of Biochemistry: Life at the Molecular                                        Level’ 5th edition, Wiley, 2016.
5. A. L. Lehninger, D. L. Nelson, and M. M. Cox, ‘Principles of Biochemistry’  W. H. Freeman, 2000.
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 difference between prokaryotic and eukaryotic cells.

	CO 2
	Understand the difference between mitosis and meiosis cell division.

	CO 3
	Differentiates organisms, phenomena and processes based on certain characteristics
and salient features, such as, prokaryotes and eukaryotes.

	CO 4
	Understand principles of classification of plants

	CO 5
	Understand principles of classification of animals.

	CO 6
	Understand about the biomolecules’structure and their functions.


Assessment Method
	Course Nature
	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


Biology Lab-I
(PUC I Semester I)
	Course Code 
	Course  Name
	Course Category
	L-T-P
	Credits

	22PBE1110
	Biology Lab-I
	PUC
	0-0-2
	1


Course Learning Objectives:
1. To study different parts of a compound microscope.
2. They will understand about the invertebrates
3. They will understand about vertebrates.
4. They will gain knowledge about cell division.
5. They will learn to estimate the sugars and starch.
Practical Syllabus
1. Study of a simple and compound microscope
2. Spotters of Invertebrate phyla
3. Spotters of vertebrate phyla
4. Squash preparation of onion root tip for identification of mitosis stages.
5. Qualitative estimation of simple sugars and starch.
Web resources:
1. RGUKT course content
2. https://labinapp.com/resources/class-11-biology/
3. https://byjus.com/biology/study-of-the-parts-of-a-compound-microscope/
REFERENCES:
1. AP Biology Investigative Labs: An Inquiry Based Approach
Course outcomes: At the end of the course, the student will be able to

	CO 1
	Students can understand how to use the microscope and study the organism or structure by microscope. 

	CO 2
	Student will able to explore the knowledge about the invertebrates

	CO 3
	Student will able to explore the knowledge about the vertebrates.



	CO 4
	Student will understand the about the different stages of cell devision.



	CO 5
	Student will able to do find out the concentration of sugar and starch.




          Assessment Method
	Course Nature
	Practical (Lab courses only)

	Assessment Tool
	Experiments
	Record
	Viva-Voce/
Quiz/MCQ/Lab project
	Total

	Weightage (%)
	25%
	5%
	10%
	40%

	End Semester Examination weightage (%)
	60%


BIOLOGY-II
(PUC I Semester II)
	Course  Code
	Course  Name
	Course Category
	L-T-P
	Credits

	22PBE1201
	Biology-II (MBiPC)
	PUC
	3-0-3
	3


Course learning objectives:
1. Students will learn about the structural organization in plants and animals.
2. Conceptualize the various modes of reproduction.
3. Students will identify the components of transport system in plants.
4. Students will study about the different component taking part in photosynthesis.
5. To understand the process of respiration in plants.
6. Students will study about plant growth and their development.
Course Content:
UNIT-I
(5 hours)
Structural Organisation in Plants And Animals
Anatomy of Flowering Plants: The Tissues (Meristematic and Permanent Tissues) Tissue Systems (Epidermal, Ground and Vascular); and their Secondary Growth
UNIT-II
(9 hours)
Reproduction in Organisms: Modes of Reproduction-Asexual and Sexual types
Sexual Reproduction in Flowering Plants: Flower Structure; Development of Male and Female Gametophytes; Pollination–Types, Agents and examples; Pollen-Pistil Interaction; Double Fertilization; Post Fertilization Events-Development of Endosperm and Embryo, Development of Seed and Formation of Fruit; Special Modes– Apomixis, Parthenocarpy, Polyembryony; Significance of Seed and Fruit Formation.
UNIT-III
(9 hours)
Plant Physiology
Transport in Plants:Means of Transport: Diffusion, Facilitated Diffusion, Active Transport; Plant-Water Relations: Water Potential, Osmosis, Plasmolysis, Imbibition; Modes of transport (Apoplast, Symplast)
Mineral Nutrition: Mineral Nutrition, Macro and Micronutrients and their Role; Deficiency Symptoms; Nitrogen Metabolism-Nitrogen Cycle.
UNIT-IV
(9 hours)
Photosynthesis in Higher Plants: Early Experiments, Ultra structure of chloroplast, Pigment Systems, Cyclic and Non Cyclic Photophosphorylation; C3 Pathway (The Calvin Cycle), C4 Pathway (Hatch Slack Cycle), CAM, Photorespiration; factors Affecting Photosynthesis.
UNIT- V
(7 hours)
Respiration in Plants: Exchange of Gases; Anaerobic Respiration; Aerobic Respiration- Glycolysis, TCA Cycle and Electron Transport System; Oxidative Phosphorylation; the Respiratory Balance Sheet.
UNIT-VI                    
             (6 hours)
Plant Growth and Development: Seed Germination; Plant Growth Regulators–Auxin, Gibberellin, Cytokinin, Ethylene, ABA; Seed Dormancy; Photoperiodism; Vernalisation.
Learning resources Text book:
1. NCERT (Biology I ) and Telugu Academy (Zoology and Botany).
2. E. Zeiger and L. Taiz, ‘Plant Physiology’ Sinauer Associates Inc.,U.S, 2002.
3. C. W. Ross and F. B. Salisbury, ‘Plant Physiology’ Wadsworth Publishing Company, 1985.
Reference Books:
1. A. L. Lehninger, D. L. Nelson, and M. M. Cox, ‘Principles of Biochemistry’ W. H. Freeman, 2000.

Web resources:
1. RGUKT course content
2. www.khanacademy.org
3. http://epgp.inflibnet.ac.in/
Course outcomes: At the end of the course, the student will be able to
	CO 1
	Understand the about the tissues, Tissue and their Secondary Growth

	CO 2
	Understand about the different modes of reproduction-asexual and sexual types.

	CO 3
	Gain the knowledge about the mineral, water and different mode of transportation.

	CO 4
	Understand about the photosynthesis and factors affecting photosynthesis.

	CO 5
	Understand the different modes of respirations.

	CO 6
	Understand the process of plant growth and development and different growth
factors.


Assessment Method
	Course Nature
	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


Biology Lab-II

(PUC I Semester II)
	Course               Code
	Course                      Name
	Course Category
	L-T-P
	Credits

	22PBE1210
	Biology Lab-II (MBiPC)
	PUC
	0-0-2
	1


Course Learning Objectives:
1. To study different parts of a plants
2. To study the about the Inflorescences
3. To study the structure of dicot and monocot stem and root
5. To study about the malvaceae/solanaceae family
5. To demonstrate the process of osmosis.
6. To know the use of paper chromatography
Practical Syllabus
1. Root, stem and leaf modifications.
2. Inflorescences (racemose and cymose types)
3. Dicot and Monocot stem and root T.S (Permanent slides)
4. Description of malvaceae/solanaceae family
5. Demonstration of osmosis using egg membrane/potato osmoscope.
6. Separation of plant pigments by Paper chromatography.
Web resources:
1. http://epgp.inflibnet.ac.in/
2.  https://byjus.com/cbse/biology-practical-class-11/
REFERENCES:
1. Ap Biology Investigative Labs: An Inquiry Based Approach.
Course outcomes: At the end of the course, the student will be able to

	CO 1
	Students can understand modifications in root, stem and leaf

	CO 2
	Student will understand the difference between Inflorescences of racemose and cymose types

	CO 3
	Student will understand the difference between dicot and monocot stem and root

	CO 4
	Student will be able to know the basic difference between malvaceae/solanaceae family

	CO 5
	Student will able to know the osmosis using egg membrane.

	CO 6
	Student will able to learn the separation of plant pigments by using paper chromatography


Assessment Method
	Course Nature
	Practical (Lab courses only)

	Assessment Tool
	Experiments
	Record
	Viva-Voce/
Quiz/MCQ/Lab project
	Total

	Weightage (%)
	25%
	5%
	10%
	40%

	End Semester Examination weightage (%)
	60%


Biology-III 

(PUC 2 Semester-I)
	Course Code 
	Course Name
	Course category
	L-T-P
	Credits

	22PB2101
	Biology-III (MBiPC)
	PUC
	3-0-3
	3


Course learning objectives:
1. Students will learn about the digestion and absorption process in humans
2. Students will learn about the respiratory System in humans and mechanism of breathing in Human
3. Students will learn about the human circulatory system.
4. Identify nerve cell and its functions and interpret the need of chemical coordination
5. Students will learn about human excretory system and human reproduction.
6. Students will understand about the evolution and origin of life.
Course Content:
UNIT-I
(8 hours)
Human Physiology
Digestion and Absorption:Alimentary canal and Digestive Glands; Role of Digestive Enzymes and Gastrointestinal Hormones; Peristalsis, Digestion, Absorption and Assimilation of Proteins, Carbohydrates and Fats; Nutritional and Digestive Disorders, Indigestion, Constipation, Vomiting, Jaundice, Diarrhea.
UNIT-II
(8 hours)
Breathing and Exchange of Gases: Respiratory Organs in Animals; Respiratory System in Humans; Mechanism of Breathing in Human- Exchange and Transport of Gases; Disorders Related to Respiration- Asthma, Emphysema, Occupational Respiratory Disorders.
UNIT-III
(8 hours)
Body Fluids and Circulation: Human Circulatory System-Structure of Human Heart and Blood Vessels; Cardiac Cycle, Cardiac Output, ECG; Double Circulation; Disorders of Circulatory System-Hypertension, Coronary Artery Disease, Angina Pectoris, Heart Failure.
Locomotion and Movement:Muscular; Skeletal Muscle- Contractile Proteins and Muscle Contraction; Skeletal System and Its Functions; Disorders of Muscular and Skeletal System- Myasthenia Gravis, Tetany, Muscular Dystrophy, Arthritis, Osteoporosis, Gout.
UNIT-IV
(8 hours)
Neural Control and Coordination:Neuron And Nerves; Nervous System in Humans– Central Nervous System, Peripheral Nervous System and Visceral Nervous System; Generation and Conduction of Nerve Impulse; Reflex Action; Sense organs – Eye and ear
Chemical Coordination and Integration: Endocrine Glands and Hormones; Human Endocrine System; Hypothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Thymus, Adrenal, Pancreas, kidney, heart, Gonads (Testis, Ovary)
UNIT-V
(7 hours)
Excretory Products and Their Elimination: Human Excretory System ;Modes of Excretion- Ammonotelism, Ureotelism, Uricotelism; Human Excretory System–Structure and Function; Urine Formation, Osmoregulation; Disorders-Uremia, Renal Failure, Renal Calculi, Nephritis; Dialysis and Artificial Kidney
Human Reproduction: Male and Female Reproductive Systems; Microscopic Anatomy of Testis and Ovary; Gametogenesis-Spermatogenesis and Oogenesis; Menstrual Cycle; Fertilisation, Embryo Development Upto Blastocyst Formation, Implantation; Pregnancy and Embryonic Development; Placenta Formation; Parturition; Lactation.
UNIT-VI
(6 hours)
Evolution:
Origin of Life, Evolution of Life Forms, Evidences for Evolution (Paleontological, Comparative and anatomical evidences); Modern Synthetic Theory of Evolution; Mechanism of Evolution-- Variation (Mutation and Recombination) and Natural Selection, Gene Flow and Genetic Drift.
Learning resources Text book:
1. NCERT (Biology II ) and Telugu Academy (Zoology and Botany).
2. V. B. Rastogi, ‘ Organic Evolution’ Scientific International Pvt. Ltd.2020.
Reference Books:
1.  Guyton and Hall, ‘Textbook of Medical Physiology’ Saunders, 1995.
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 about digestive system of human and absorption of nutrients in
human intestine.

	CO 2
	Understand about the exchange and transport of Gases and disorders related to
respiration.

	CO 3
	Understand about the structure circulatory system and disorder of circulatory
system.

	CO 4
	Understand about the nervous system in humans and endocrine glands and
Hormones

	CO 5
	Understand about the modes of excretion, human excretory system and male and
female Reproductive systems

	CO 6
	Understand about the different theories of evolution; mechanism of evolution.


Assessment Method
	Course Nature
	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


Biology Lab-III
(PUC 2 Semester-I)
	Course Code
	Course Name 
	Course category
	L-T-P
	Credits

	22PBE2110
	Biology Lab-III (MBiPC)
	PUC
	0-0-2
	1


Course Learning Objectives:
The student will gain practical knowledge and basic method/ techniques to measuring small objects lengths/ areas/ volumes. Further, the student will gain basics knowledge on verifying the equation of kinemics in two dimensions.
1. Students will identification of blood groups.
2. Students will gain knowledge about human joints
3. Students will study histology slides.
4. Students will gain knowledge about sense organs
5. Students will learn about qualitative/quantitative estimation of simple protein & lipids.
Practical Syllabus
1. Identification of Blood Groups
2. Human joints
3. Histology slides epithelium, muscle, blood smear, T.S of liver
4. Demonstration of sense organs – Eye and Ear
5. Qualitative/Quantitative estimation of simple Protein & lipids.
Web resources:
1. RGUKT course content
2 https://byjus.com/cbse/biology-practical-class-12/
3. https://ncert.nic.in/science-laboratory-manual.php
REFERENCES:
1. AP Biology Investigative Labs: An Inquiry Based Approach
Course outcomes: At the end of the course, the student will be able to

	CO 1
	Students can understand about the identification of blood groups.

	CO 2
	Student will understand about structure of human joints.

	CO 3
	Student will understand the difference between histology slides of epithelium, muscle, blood smear, T.S of liver.

	CO 4
	Student will understand sense organs structure of eye and ear

	CO 5
	Student will able to do find out the concentration of protein & lipids.


Assessment Method
	Course Nature
	Practical (Lab courses only)

	Assessment Tool
	Experiments
	Record
	Viva-Voce/
Quiz/MCQ/Lab project
	Total

	Weightage (%)
	25%
	5%
	10%
	40%

	End Semester Examination weightage (%)
	60%


Biology-IV
 (PUC II Semester II)
	Course Code
	Course Name
	Course Category
	L-T-P
	Credits

	22PBE2201
	Biology-IV (MBiPC)
	PUC
	3-0-3
	3


Course learning objectives:
1. Students will develop the concept of heredity.
2. Students will gain knowledge about the molecular basis of inheritance.
3. Students will study the principles of biotechnology.
4. Students will study the applications of biotechnology.
5. Students will study components in ecosystem and organisms and their interaction in Populations.
6. Students will gain knowledge about biodiversity and its importance.
Course Content:

UNIT- I
(9 hours)
Genetics
Principles of Inheritance and Variation:Mendel’s Law of Inheritance; Monohybrid Cross: Laws of Dominance and Segregation, Incomplete Dominance, Co-Dominance, Multiple Alleles and Inheritance of Blood Groups; Inheritance of Two Genes: Dihybrid Cross, Law of Independent Assortment; Chromosomal Theory of Inheritance; Sex Determination in Humans; Mutations Genetic Disorders (Colour Blindness; Haemophilia, Sickle Cell Anaemia, Kleinfelter’s syndrome Turner’s syndromeand Down’s syndrome)
UNIT-II
(9 hours)
Molecular Basis of Inheritance: DNA as Genetic Material; DNA Structure, Packaging; Properties of DNA and RNA; Central Dogma; DNA Replication; Transcription, Genetic Code, Translation; Gene Expression and Regulation– Lac Operon of prokaryotes.
UNIT-III
(6 hours)
Biotechnology
Biotechnology: Principles and Processes: Principles of Biotechnology: Genetic Engineering; Tools and Process of Recombinant DNA Technology.
UNIT-IV
(6 hours)
Biotechnology and its Applications: Agriculture; Medicine: Human Insulin and Vaccine Production, Gene Therapy; Genetically Modified Organisms- Bt Crops; Transgenic Animals; Biosafety Issues– Biopiracy and Patents.
UNIT-V
(8 hours)
Ecology
Organisms and Populations: Habitat and Niche; Population and Ecological Adaptations; Population Interactions-Mutualism, Competition, Predation, Parasitism; Population Attributes Growth, Birth Rate and Death Rate, Age Distribution.
Ecosystem: Structure and Functions, Components; Productivity and Decomposition; Energy Flow; Ecological Pyramids of Number, Biomass, Energy; Ecological Succession;
UNIT-VI
(7 hours)
Biodiversity and Conservation: Concept of Biodiversity; Patterns of Biodiversity; Importance of Biodiversity; Loss of Biodiversity; Biodiversity Conservation; Hotspots, Endangered Organisms, Extinction, Red Data Book, Biosphere Reserves, National Parks and Sanctuaries.
Environmental Issues: Greenhouse Effect and Global Warming; Ozone Depletion; Deforestation;
REFERENCES:
Learning resources Text book:
1. NCERT (Biology II) and Telugu Academy (Zoology and Botany).
2. D. Freifelder, ‘Molecular genetics’ Narosa Publishing House, 1995.
3. J.D. Watson, ‘Molecular Biology of the Gene’ 7th Edition., Cold Spring Harbor Laboratory, Pearson, 2003.
5. E. Odum, ‘Ecology’ Philadelphia : Saunders, 1953
6. B.D. Singh, ‘Biotechnology’ Kalyani Publishers, 2015.
Reference Books:
1. P.K. Gupta, ‘Genetics’ Rastogi publications, 2015
2. G.M. Cooper, ‘The Cell: A Molecular Approach’. 2nd Edition, Sunderland (MA): Sinauer Associates, 2000.
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 generationas.

	CO 2
	Understand about the genetic material and gene expression and regulation.

	CO 3
	Understand about the principles of biotechnology and their tools and processes

	CO 4
	Understand about the applications of biotechnology in agriculture and medicine

	CO 5
	Understand about the structure, functions, components of ecosystem and types of
population interactions.

	CO 6
	Understand   about   the
issues related   to   environment   and   biodiversity
conservation.


Assessment Method
	Course Nature
	Theory

	Assessment Tool
	Monthly tests
	End Semester Test
	Total

	Weightage (%)
	40%
	60%
	100%


Biology Lab-IV
(PUC II Semester II)
	Course Code
	Course Name
	Course Category
	L-T-P
	Credits

	22PBE2210
	Biology Lab-IV (MBiPC)
	PUC
	0-0-2
	1


Course Learning Objectives:
1. Students will learn to solve the problems on monohybrid cross and dihybrid cross.
2. Students will gain knowledge about extraction of DNA from plant material
3. Students will learn to solve the problems on Hardy Weinberg Law
4. Students will learn to check pH of soil/water samples
5. Students will learn to do pedigree analysis
6. Students will gain knowledge about DNA fingerprinting
7. Students will know process of Gel electrophoresis
8. Students will know about economic values (for food, fiber, medicine etc.) of some plants. 
9. Students will know about ecological adaptations in Hydrophyte & xerophyte
Practical Syllabus
1. Problems on Monohybrid cross and Dihybrid cross
2. Extraction of DNA from plant material
3. Problems on Hardy Weinberg Law ( any 2)
4. pH of soil/water samples
5. Pedigree analysis
6. DNA fingerprinting
7. Demonstration of Gel electrophoresis
8. Economic botany
9. Ecological adaptations in Hydrophyte & xerophyte
Web resources:
1. RGUKT course content
2 https://byjus.com/cbse/biology-practical-class-12/
3. https://ncert.nic.in/science-laboratory-manual.php
4. https://www.philoid.com/epub/ncert/12/290/lelm208
REFERENCES:
1. AP Biology Investigative Labs: An Inquiry Based Approach
Course outcomes: At the end of the course, the student will be able to

	CO 1
	Students can understand about the monohybrid cross and dihybrid cross

	CO 2
	Student will understand about process of DNA extraction from plant material

	CO 3
	Student will able to solve the problems based on Hardy Weinberg Law

	CO 4
	Student will able to pH of soil/water samples

	CO 5
	Student will able to do pedigree analysis

	CO 6
	Students will gain analyze the DNA fingerprinting

	CO 7
	Students will able to know detail Biomolecules by Gel electrophoresis

	CO 8
	Students will gain knowledge about the economic importance of plants and their useful parts (leaf, roots, stems, seeds)

	CO 9
	Students will about the ecological adaptations stretegies used by hydrophyte & xerophytes.




Assessment Method
	Course Nature
	Practical (Lab courses only)

	Assessment Tool
	Experiments
	Record
	Viva-Voce/
Quiz/MCQ/Lab project
	Total

	Weightage (%)
	25%
	5%
	10%
	40%

	End Semester Examination weightage (%)
	60%


3

