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Tables-X: Schemes for internal assessments and end semester examinations semester wise 

Semester I 
S.No. Subject Code Subject Name & 

Title 
Maximum Marks Allotted Hours 
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k. 

Total 
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Remarks

Theory Practical 

End 
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Quiz, 
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1 B. Sc. 101  Biodiversity (Microbes, 
Algae, Fungi and 
Archegoniate) (CC) 

60 20 20 100 20 10 20 50 3 1 4 6 

2 B. Sc. 102  Atomic Structure, 
Bonding,General Organic 
Chemistry &Aliphatic 
Hydrocarbons (CC) 

60 20 20 100 20 10 20 50 3 1 4 6 

3 B. Sc. 103  Animal Diversity (CC) 60 20 20 100 20 10 20 50 3 1 4 6 

4 B. Sc. 104  EnglishCommunication 
(AECC) 

60 20 20 100 - - - - 3 1 - 4 

 Total 240 80 80 400 60 30 60 150 12 4 12 22 550 
 
 

 
 
 
 
 



 

 
 
 
 
 
 
Semester II 

S.No. Subject 
Code 

Subject Name & 
Title 

Maximum Marks Allotted Hours per 
week. 

Total 
Credits

Remarks 
 

Theory 
 

Practical 
End 
Sem 

Mid 
Sem. 
MST

Quiz, 
Assignment

Total 
Marks 

Lab 
Work 

Assignment
/Quiz/Term 

paper 

End
Sem

 

Total 
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1 B. Sc.101  Plant Ecology and 
Taxonomy (CC) 
 

60 20 20 100 20 10 20 50 3 1 4 6 

2 B. Sc. 102  Chemical Energetics, 
Equilibria & 
Functional Group 
Organic 
Chemistry-I (CC) 

60 20 20 100 20 10 20 50 3 1 4 6 

3 B. Sc. 103  Comparative 
Anatomy and 
Developmental 
Biology of 
Vertebrates (CC) 

60 20 20 100 20 10 20 50 3 1 4 6 

4 B. Sc. 104  Environmental 
Science (AECC) 

60 20 20 100 - - - - 3 1 - 4 

 Total 240 80 80 400 60 30 60 150 12 4 12 22 550 



 

Semester-I 

Core Course: Botany  

Biodiversity (Microbes, Algae, Fungi and Archegoniate) 

 

Unit 1: Microbes  

 Viruses – Discovery, general structure, replication (general account), DNA virus 

(T-phage); Lytic and lysogenic cycle, RNA virus (TMV); Economic importance;  

 Bacteria – Discovery, General characteristics and cell structure; Reproduction – 

vegetative, asexual and recombination (conjugation, transformation and 

transduction); Economic importance. 

Unit 2: Algae  

 General characteristics; Ecology and distribution; Range of thallus organization and 

reproduction; Classification of algae; Morphology and life-cycles of the following: 

Nostoc, Chlamydomonas,Oedogonium, Vaucheria, Fucus, Polysiphonia. Economic 

importance of algae 

Unit 3: Fungi  

 Introduction- General characteristics, ecology and significance, range of thallus 

organization, cell wall composition , nutrition, reproduction and classification; True 

Fungi- General characteristics, ecology and significance, life cycle of Rhizopus 

(Zygomycota) Penicillium, Alternaria (Ascomycota), Puccinia, Agaricus 

(Basidiomycota); Symbiotic Associations-Lichens: General account, reproduction and 

significance; Mycorrhiza: ectomycorrhiza and endomycorrhiza and their significance 

Unit 4: Introduction to Archegoniate  

Unifying features of archegoniates, Transition to land habit, Alternation of generations. 

U nit 5: Bryophytes  

 General characteristics, adaptations to land habit, Classification, Range of thallus 

organization. Classification (up to family), morphology, anatomy and reproduction of 

Marchantia and Funaria. (Developmental details not to be included). Ecology and 

economic importance of bryophytes with special mention of Sphagnum. 

 

 



 

Unit 6: Pteridophytes  

 General characteristics, classification, Early land plants (Cooksonia and Rhynia). 

Classification (up to 11 family), morphology, anatomy and reproduction of Selaginella, 

Equisetum and Pteris. (Developmental details not to be included). Heterospory and seed 

habit, stelar evolution. Ecological and economical importance of Pteridophytes. 

U nit 7: Gymnosperms  

 General characteristics, classification. Classification (up to family), morphology, 

anatomy and reproduction of Cycas and Pinus. (Developmental details not to be 

included). Ecological and economical importance. 

 

Practical 

 EMs/Models of viruses – T-Phage and TMV, Line drawing/Photograph of Lytic and 

Lysogenic Cycle. 

 Types of Bacteria from temporary/permanent slides/photographs; EM bacterium; Binary 

 Fission; Conjugation; Structure of root nodule. 

 Gram staining 

 Study of vegetative and reproductive structures of Nostoc, Chlamydomonas (electron 

micrographs), Oedogonium, Vaucheria, Fucus* and Polysiphonia through temporary 

 Preparations and permanent slides. (* Fucus - Specimen and permanent slides) 

Rhizopus and Penicillium: Asexual stage from temporary mounts and sexual structures 

through permanent slides. 

 Alternaria: Specimens/photographs and tease mounts. 

 Puccinia: Herbarium specimens of Black Stem Rust of Wheat and infected Barberry 

leaves; section/tease mounts of spores on Wheat and permanent slides of both the hosts. 

 Agaricus: Specimens of button stage and full grown mushroom; Sectioning of gills of 

 Agaricus. 

 Lichens: Study of growth forms of lichens (crustose, foliose and fruticose) 

 Mycorrhiza: ecto mycorrhiza and endo mycorrhiza (Photographs) 

 Marchantia- morphology of thallus, w.m. rhizoids and scales, v.s. thallus through 

gemma cup, 



 

 w.m. gemmae (all temporary slides), v.s. antheridiophore, archegoniophore, l.s. 

sporophyte (all permanent slides). 

 Funaria- morphology, w.m. leaf, rhizoids, operculum, peristome, annulus, spores 

(temporary slides); permanent slides showing antheridial and archegonial heads, l.s. 

capsule and protonema. 

 Selaginella- morphology, w.m. leaf with ligule, t.s. stem, w.m. strobilus, w.m. 

microsporophyll and megasporophyll (temporary slides), l.s. strobilus (permanent slide). 

 Equisetum- morphology, t.s. internode, l.s. strobilus, t.s. strobilus, w.m. sporangiophore, 

w.m.spores (wet and dry)(temporary slides); t.s rhizome (permanent slide). 

 Pteris- morphology, t.s. rachis, v.s. sporophyll, w.m. sporangium, w.m. spores 

(temporary 

 slides), t.s. rhizome, w.m. prothallus with sex organs and young sporophyte (permanent 

slide). 

 Cycas- morphology (coralloid roots, bulbil, leaf), t.s. coralloid root, t.s. rachis, v.s. leaflet, 

v.s.microsporophyll, w.m. spores (temporary slides), l.s. ovule, t.s. root (permanent 

slide). 

 Pinus- morphology (long and dwarf shoots, w.m. dwarf shoot, male and female), w.m. 

dwarf shoot, t.s. needle, t.s. stem, , l.s./t.s. male cone, w.m. microsporophyll, w.m. 

microspores (temporary slides), l.s. female cone, t.l.s. & r.l.s. stem (permanent slide). 

Suggested Readings 

1. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West. Press Pvt. Ltd. Delhi. 2nd 

 edition. 

2. Tortora, G.J., Funke, B.R., Case, C.L. (2010). Microbiology: An Introduction, Pearson 

 Benjamin Cummings, U.S.A. 10th edition. 

3. Sethi, I.K. and Walia, S.K. (2011). Text book of Fungi & Their Allies, MacMillan Publishers

 Pvt. Ltd., Delhi. 

4. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley 

 and Sons (Asia), Singapore. 4th edition. 

5. Raven, P.H., Johnson, G.B., Losos, J.B., Singer, S.R., (2005). Biology. Tata McGraw Hill, 

 Delhi, India. 

6. Vashishta, P.C., Sinha, A.K., Kumar, A., (2010). Pteridophyta, S. Chand. Delhi, India. 



 

7. Bhatnagar, S.P. and Moitra, A. (1996). Gymnosperms. New Age International (P) Ltd 

 Publishers, New Delhi, India. 

8. Parihar, N.S. (1991). An introduction to Embryophyta. Vol. I. Bryophyta. Central Book 

 Depot,Allahabad. 

 

CORE COURSE ZOOLOGY 

ANIMAL DIVERSITY 

 

Unit 1: Kingdom Protista  

 General characters and classification up to classes; Locomotory Organelles and 

locomotion in Protozoa 

Unit 2: Phylum Porifera  

 General characters and classification up to classes; Canal System in Sycon 

Unit 3: Phylum Cnidaria  

 General characters and classification up to classes; Polymorphism in Hydrozoa 

Unit 4: Phylum Platyhelminthes  

 General characters and classification up to classes; Life history of Taenia solium 

Unit 5: Phylum Nemathelminthes  

 General characters and classification up to classes; Life history of Ascaris lumbricoides 

and its parasitic adaptations 

Unit 6: Phylum Annelida  

 General characters and classification up to classes; Metamerism in Annelida 

Unit 7: Phylum Arthropoda  

 General characters and classification up to classes; Vision in Arthropoda, Metamorphosis 

in Insects 

Unit 8: Phylum Mollusca  

 General characters and classification up to classes; Torsion in gastropods 

Unit 9: Phylum Echinodermata  

 General characters and classification up to classes; Water-vascular system in Asteroidea 

Unit 10: Protochordates  

 General features and Phylogeny of Protochordata 



 

Unit 11: Agnatha  

 General features of Agnatha and classification of cyclostomes up to classes 

Unit 12: Pisces  

 General features and Classification up to orders; Osmoregulation in Fishes 

Unit 13: Amphibia  

 General features and Classification up to orders; Parental care 

Unit 14: Reptiles  

 General features and Classification up to orders; Poisonous and non-poisonous snakes, 

Biting mechanism in snakes 

Unit 15: Aves  

 General features and Classification up to orders; Flight adaptations in birds 

Unit 17: Mammals  

 Classification up to orders; Origin of mammals 

Note: Classification of Unit 1-9 to be followed from “Barnes, R.D. (1982). Invertebrate 

Zoology, V Edition” 

ANIMAL DIVERSITY 

PRACTICAL  

 Study of the following specimens: 

Amoeba, Euglena, Plasmodium, Paramecium, Sycon, Hyalonema, nd Euplectella,Obelia, 

Physalia, Aurelia, Tubipora, Metridium, Taenia solium, Male and female Ascaris 

lumbricoides, Aphrodite, Nereis, Pheretima, Hirudinaria, Palaemon, Cancer, Limulus 

Palamnaeus, Scolopendra, Julus, Periplaneta, Apis, Chiton, Dentalium, Pila, Unio 

Loligo, Sepia, Octopus, Pentaceros, Ophiura, Echinus, Cucumaria and Antedon, 

Balanoglossus, Herdmania, Branchiostoma, Petromyzon, Sphyrna, Pristis, Torpedo, 

Labeo, Exocoetus, Anguilla, Ichthyophis/Ureotyphlus, Salamandra, Bufo, Hyla, Chelone, 

Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodylus, Gavialis, Any six 

common birds from different orders, Sorex, Bat, Funambulus, Loris Study of the 

following permanent slides: 

 T.S. and L.S. of Sycon, Study of life history stages of Taenia, T.S. of Male and female 

Ascaris 

 Key for Identification of poisonous and non-poisonous snakes 



 

 An “animal album” containing photographs, cut outs, with appropriate write up about 

the above mentioned taxa. Different taxa/ topics may be given to different sets of students 

for this purpose. 

SUGGESTED READINGS 

1. Ruppert and Barnes, R.D. (2006). Invertebrate Zoology, VIII Edition. Holt Saunders 

International Edition. 

2. Barnes, R.S.K., Calow, P., Olive, P.J.W., Golding, D.W. and Spicer, J.I. (2002). The 

Invertebrates: A New Synthesis, III Edition, Blackwell Science 

3. Young, J. Z. (2004). The Life of Vertebrates. III Edition. Oxford university press. 

4. Pough H. Vertebrate life, VIII Edition, Pearson International. 

5. Hall B.K. and Hallgrimsson B. (2008). Strickberger’s Evolution. IV Edition. Jones and 

Bartlett Publishers Inc. 

  

CORE COURSE: CHEMISTRY 

ATOMIC STRUCTURE, BONDING, GENERAL ORGANIC 

CHEMISTRY & ALIPHATIC HYDROCARBONS 

Section A: Inorganic Chemistry-1  

Atomic Structure: 

 Review of: Bohr’s theory and its limitations, dual behaviour of matter and radiation, de 

Broglie’s relation, Heisenberg Uncertainty principle. Hydrogen atom spectra. Need of a 

new approach to Atomic structure. 

 What is Quantum mechanics? Time independent Schrodinger equation and meaning of 

various terms in it. Significance of ψ and ψ2, Schrödinger equation for hydrogen atom. 

Radial and angular parts of the hydogenic wavefunctions (atomic orbitals) and their 

variations for 1s, 2s, 2p, 3s, 3p and 3d orbitals (Only graphical representation). Radial 

and angular nodes and their significance. Radial distribution functions and the concept of 

the most probable distance with special reference to 1s and 2s atomic orbitals. 

Significance of quantum numbers, orbital angular momentum and quantum numbers ml 

and ms. Shapes of s, p and d atomic orbitals, nodal planes. Discovery of spin, spin 

quantum number (s) and magnetic spin quantum number (ms). 

 Rules for filling electrons in various orbitals, Electronic configurations of the atoms. 



 

Stability of half-filled and completely filled orbitals, concept of exchange energy. 

Relative energies of atomic orbitals, Anomalous electronic configurations. 

Chemical Bonding and Molecular Structure 

 Ionic Bonding: General characteristics of ionic bonding. Energy considerations in ionic 

bonding, lattice energy and solvation energy and their importance in the context of 

stability and solubility of ionic compounds. Statement of Born-Landé equation for 

calculation of lattice energy, Born-Haber cycle and its applications, polarizing power and 

polarizability. 

 Fajan’s rules, ionic character in covalent compounds, bond moment, dipole moment and 

percentage ionic character. 

Covalent bonding: 

 VB Approach: Shapes of some inorganic molecules and ions on the basis of VSEPR and 

hybridization with suitable examples of linear, trigonal planar, square planar, tetrahedral, 

trigonal bipyramidal and octahedral arrangements. 

 Concept of resonance and resonating structures in various inorganic and organic 

compounds. 

MO Approach: 

 Rules for the LCAO method, bonding and antibonding MOs and their characteristics for 

s-s, s-p and p-p combinations of atomic orbitals, nonbonding combination 10 of orbitals, 

MO treatment of homonuclear diatomic molecules of 1st and 2nd periods (including idea 

of s-p mixing) and heteronuclear diatomic molecules such as CO, NO and NO+. 

Comparison of VB and MO approaches. 

Section B: Organic Chemistry-1  

Fundamentals of Organic Chemistry 

 Physical Effects, Electronic Displacements: Inductive Effect, Electromeric Effect, 

Resonance and Hyperconjugation. Cleavage of Bonds: Homolysis and Heterolysis. 

 Structure, shape and reactivity of organic molecules: Nucleophiles and electrophiles. 

 Reactive Intermediates: Carbocations, Carbanions and free radicals. 

 Strength of organic acids and bases: Comparative study with emphasis on factors 

affecting pK values. Aromaticity: Benzenoids and Hückel’s rule. 

 



 

Stereochemistry 

 Conformations with respect to ethane, butane and cyclohexane. Interconversion of 

Wedge Formula, Newmann, Sawhorse and Fischer representations. Concept of chirality 

(upto two carbon atoms). Configuration: Geometrical and Optical isomerism; 

Enantiomerism, Diastereomerism and Meso compounds). Threo and erythro; D and L; cis 

– trans nomenclature; CIP Rules: R/ S (for upto 2 chiral carbon atoms) and E / Z 

Nomenclature (for upto two C=C systems). 

Aliphatic Hydrocarbons 

 Functional group approach for the following reactions (preparations & reactions) to be 

 studied in context to their structure. 

Alkanes: 

 (Upto 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction, Kolbe’s 

synthesis, from Grignard reagent. Reactions: Free radical Substitution: Halogenation. 

Alkenes:  

 (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes and 

dehydrohalogenation of alkyl halides (Saytzeff’s rule); cis alkenes (Partial catalytic 

 hydrogenation) and trans alkenes (Birch reduction). Reactions: cis-addition (alk. 

KMnO4) and trans-addition (bromine), Addition of HX (Markownikoff’s and anti-

Markownikoff’s addition), Hydration, Ozonolysis, oxymecuration-demercuration, 

Hydroboration-oxidation. 

 

Alkynes: 

 (Upto 5 Carbons) Preparation: Acetylene from CaC2 and conversion into higher 

alkynes; by dehalogenation of tetra halides and dehydrohalogenation of vicinal-dihalides. 

 Reactions: formation of metal acetylides, addition of bromine and alkaline KMnO4, 

ozonolysis and oxidation with hot alk. KMnO4. 

Reference Books: 

 Lee, J.D. Concise Inorganic Chemistry ELBS, 1991. 

 Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley. 

 Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic 

Chemistry, John Wiley & Sons. 



 

 Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: 

Principles of Structure and Reactivity, Pearson Education India, 2006. 

 Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John 

Wiley & Sons (2014). 

 McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India 

Edition, 2013. 

 Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New 

 Delhi (1988). 

 Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 

2000. 

 Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S. 

 Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010. 

 Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand 

CHEMISTRY LAB: ATOMIC STRUCTURE, BONDING, GENERAL 

ORGANIC CHEMISTRY & ALIPHATIC HYDROCARBONS 

Section A: Inorganic Chemistry - Volumetric Analysis 

1. Estimation of sodium carbonate and sodium hydrogen carbonate present in a mixture. 

2. Estimation of oxalic acid by titrating it with KMnO4. 

3. Estimation of water of crystallization in Mohr’s salt by titrating with KMnO4. 

4. Estimation of Fe (II) ions by titrating it with K2Cr2O7 using internal indicator. 

5. Estimation of Cu (II) ions iodometrically using Na2S2O3. 

Section B: Organic Chemistry 

1. Detection of extra elements (N, S, Cl, Br, I) in organic compounds (containing upto two 

 extra elements) 

2. Separation of mixtures by Chromatography: Measure the Rf value in each case 

(combination of two compounds to be given) 

 12 

(a) Identify and separate the components of a given mixture of 2 amino acids (glycine, 

aspartic acid, glutamic acid, tyrosine or any other amino acid) by paper chromatography 

(b) Identify and separate the sugars present in the given mixture by paper  chromatography. 

 



 

Reference Books: 

 Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012. 

 Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009. 

 Vogel, A.I., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook 

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996. 

 Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960. 

Core Course Botany Semester-II 

Plant Ecology and Taxonomy 

Unit 1: 

Introduction to plant Ecology 

Ecological factors  

Soil: Origin, formation, composition, soil profile. Water: States of water in the 

environment,precipitation types. Light and temperature: Variation Optimal and limiting factors; 

Shelford law of tolerance. Adaptation of hydrophytes and xerophytes. 

U nit 3: Plant communities  

Characters; Ecotone and edge effect; Succession; Processes and types. 

Unit 4: Ecosystem  

Structure; energy flow trophic organisation; Food chains and food webs, Ecological 

pyramids production and productivity; Biogeochemical cycling; Cycling of carbon, nitrogen 

and Phosphorous 

Unit 5: Phytogeography  

Principle biogeographical zones; Endemism 

U nit 6 Introduction to plant taxonomy  

Identification, Classification, Nomenclature. 

Unit 7 Identification  

Functions of Herbarium, important herbaria and botanical gardens of the world and India; 

Documentation: Flora, Keys: single access and multi-access 

Unit 8 Taxonomic evidences from palynology, cytology, phytochemistry and molecular 

            data  

Unit 9 Taxonomic hierarchy  

Ranks, categories and taxonomic groups 



 

Unit 10 Botanical nomenclature  

Principles and rules (ICN); ranks and names; binominal system, typification, author citation, 

valid publication, rejection of names, principle of priority and its limitations. 

U nit 11 Classification  

Types of classification-artificial, natural and phylogenetic. Bentham and Hooker (upto 

series), Engler and Prantl (upto series). 

Unit 12 Biometrics, numerical taxonomy and cladistics  

Characters; variations; OTUs, character weighting and coding; cluster analysis; phenograms, 

cladograms (definitions and differences). 

Practical 

1. Study of instruments used to measure microclimatic variables: Soil thermometer, 

maximum and minimum thermometer, anemometer, psychrometer/hygrometer, rain gauge 

and lux meter. 

2. Determination of pH, and analysis of two soil samples for carbonates, chlorides, nitrates, 

sulphates, organic matter and base deficiency by rapid field test. 

3. Comparison of bulk density, porosity and rate of infiltration of water in soil of three 

habitats. 

4. (a) Study of morphological adaptations of hydrophytes and xerophytes (four each). 

(b)Study of biotic interactions of the following: Stem parasite (Cuscuta), Root parasite 

( Orobanche), Epiphytes, Predation (Insectivorous plants) 

5. Determination of minimal quadrat size for the study of herbaceous vegetation in the 

college campus by species area curve method. (species to be listed) 

6. Quantitative analysis of herbaceous vegetation in the college campus for frequency and 

comparison with Raunkiaer’s frequency distribution law 

7. Study of vegetative and floral characters of the following families (Description, V.S. 

flower, section of ovary, floral diagram/s, floral formula/e and systematic position 

according to Bentham & Hooker’s system of classification):Brassicaceae -Brassica, 

Alyssum / Iberis; Asteraceae -Sonchus/Launaea, Vernonia/Ageratum, Eclipta/Tridax; 

Solanaceae -Solanum nigrum, Withania; Lamiaceae -Salvia, Ocimum; Liliaceae - 

Asphodelus / Lilium / Allium. 

8. Mounting of a properly dried and pressed specimen of any wild plant with 



 

herbarium label (to be submitted in the record book). 

Suggested Readings 

1. Kormondy, E.J. (1996). Concepts of Ecology. Prentice Hall, U.S.A. 4th edition. 

2. Sharma, P.D. (2010) Ecology and Environment. Rastogi Publications, Meerut, India. 8th 

edition. 

3. Simpson, M.G. (2006). Plant Systematics. Elsevier Academic Press, San Diego, CA, 

U.S.A. 

4. Singh, G. (2012). Plant Systematics: Theory and Practice. Oxford & IBH Pvt. Ltd., New 

Delhi. 3rd edition. 

Zoology semester-II 

 

COMPARATIVE ANATOMY AND DEVELOPMENTAL BIOLOGY OF 

VERTEBRATES 

Unit 1: Integumentary System 4 

Derivatives of integument w.r.t. glands and digital tips 

Unit 2: Skeletal System 3 

Evolution of visceral arches 

Unit 3: Digestive System 4 

Brief account of alimentary canal and digestive glands 

Unit 4: Respiratory System 5 

Brief account of Gills, lungs, air sacs and swim bladder 

Unit 5: Circulatory System 4 

Evolution of heart and aortic arches 

Unit 6: Urinogenital System 4 

Succession of kidney, Evolution of urinogenital ducts 

Unit 7: Nervous System 3 

Comparative account of brain 

Unit 8: Sense Organs 3 

Types of receptors 

 

 



 

Unit 9: Early Embryonic Development 12 

Gametogenesis: Spermatogenesis and oogenesis w.r.t. mammals, vitellogenesis in birds; 

Fertilization: external (amphibians), internal (mammals), blocks to polyspermy; Early 

development of frog and humans (structure of mature egg and its membranes, patterns of 

cleavage, fate map, up to formation of gastrula);types of morphogenetic movements; Fate of 

germ layers; Neurulation in frog embryo. 

Unit 10: Late Embryonic Development 10 

Implantation of embryo in humans, Formation of human placenta and functions, other types 

of placenta on the basis of histology; Metamorphic events in frog life cycle and its hormonal 

regulation. 

Unit 11: Control of Development 8 

Fundamental processes in development (brief idea) – Gene activation, determination, 

induction, Differentiation, morphogenesis, intercellular communication, cell movements and 

cell death 

 

COMPARATIVE ANATOMY AND DEVELOPMENTAL BIOLOGY OF 

VERTEBRATES 

PRACTICAL  

1. Osteology: 

a) Disarticulated skeleton of fowl and rabbit 

b) Carapace and plastron of turtle /tortoise 

c) Mammalian skulls: One herbivorous and one carnivorous animal. 

2. Frog - Study of developmental stages - whole mounts and sections through permanent 

slides – cleavage stages, blastula, gastrula, neurula, tail bud stage, tadpole external and 

internal gill stages. 

3. Study of the different types of placenta- histological sections through permanent slides or 

photomicrographs. 

4. Study of placental development in humans by ultrasound scans. 

5. Examination of gametes - frog/rat - sperm and ova through permanent slides or 

photomicrographs. 

 



 

SUGGESTED READINGS 

 Kardong, K.V. (2005) Vertebrates’ Comparative Anatomy, Function and Evolution. IV 

Edition. McGraw-Hill Higher Education. 

 Kent, G.C. and Carr R.K. (2000). Comparative Anatomy of the Vertebrates. IX Edition. 

The McGraw-Hill Companies. 

 Hilderbrand, M and Gaslow G.E. Analysis of Vertebrate Structure, John Wiley and Sons. 

 Walter, H.E. and Sayles, L.P; Biology of Vertebrates, Khosla Publishing House. 

 Gilbert, S. F. (2006). Developmental Biology, VIII Edition, Sinauer Associates, Inc., 

Publishers, Sunderland, Massachusetts, USA. 

 Balinsky, B.I. (2008). An introduction to Embryology, International Thomson Computer 

Press. 

 Carlson, Bruce M (1996). Patten’s Foundations of Embryology, McGraw Hill, Inc. 

 

Chemistry Semester-II 

CHEMICAL ENERGETICS, EQUILIBRIA & 

FUNCTIONAL ORGANIC CHEMISTRY 

Section A: Physical Chemistry-1  

Chemical Energetics 

 Review of thermodynamics and the Laws of Thermodynamics. 

 Important principles and definitions of thermochemistry. Concept of standard state  

 standard enthalpies of formations, integral and differential enthalpies of solution and 

dilution. 

 Calculation of bond energy, bond dissociation energy and resonance energy from 

 Thermochemical data. Variation of enthalpy of a reaction with temperature – Kirchhoff’s 

equation. 

 Statement of Third Law of thermodynamics and calculation of absolute entropies of 

substances. 

Chemical Equilibrium: 

 Free energy change in a chemical reaction. Thermodynamic derivation of the law of 

chemical equilibrium. Distinction between ΔG and ΔGo, Le Chatelier’s principle. 

Relationships between Kp, Kc and Kx for reactions involving ideal gases. 



 

Ionic Equilibria: 

 Strong, moderate and weak electrolytes, degree of ionization, factors affecting degree of 

ionization, ionization constant and ionic product of water. Ionization of weak acids and 

bases, 

 pH scale, common ion effect. Salt hydrolysis-calculation of hydrolysis constant, degree 

of hydrolysis and pH for different salts. Buffer solutions. Solubility and solubility product 

of sparingly soluble salts – applications of solubility product principle. 

Section B: Organic Chemistry-2  

 Functional group approach for the following reactions (preparations & reactions) to be 

studied in context to their structure. 

Aromatic hydrocarbons 

Preparation (Case benzene): from phenol, by decarboxylation, from acetylene, from benzene 

sulphonic acid. 

Reactions: (Case benzene): Electrophilic substitution: nitration, halogenation and 

sulphonation. Friedel-Craft’s reaction (alkylation and acylation) (upto 4 carbons on benzene). 

Side chain oxidation of alkyl benzenes (upto 4 carbons on benzene). 

Alkyl and Aryl Halides 

Alkyl Halides (Upto 5 Carbons)  

 Types of Nucleophilic Substitution (SN1, SN2 and SNi) reactions. 

 Preparation: from alkenes and alcohols. 

 Reactions: hydrolysis, nitrite & nitro formation, nitrile & isonitrile formation. 

Williamson’s 

 Ether synthesis: Elimination vs substitution. 

Aryl Halides  

 Preparation: (Chloro, bromo and iodo-benzene case): from phenol,  

 Sandmeyer & Gattermann reactions. 

 Reactions (Chlorobenzene): Aromatic nucleophilic substitution (replacement by –OH 

group) 

 Effect of nitro substituent. Benzyne Mechanism: KNH2/NH3 (or NaNH2/NH3). 

 Reactivity and Relative strength of C-Halogen bond in alkyl, allyl, benzyl, vinyl and aryl 

halides. 



 

Alcohols, Phenols and Ethers (Upto 5 Carbons) 

Alcohols: Preparation: Preparation of 1о, 2о and 3о alcohols: using Grignard reagent, Ester 

hydrolysis, Reduction of aldehydes, ketones, carboxylic acid and esters. 

 Reactions: With sodium, HX (Lucas test), esterification, oxidation (with PCC, alk. 

KMnO4, acidic dichromate, conc. HNO3). Oppeneauer oxidation  

 Diols: (Upto 6 Carbons) oxidation of diols. Pinacol-Pinacolone rearrangement. 

Phenols: (Phenol case) Preparation: Cumene hydroperoxide method, from diazonium salts. 

Reactions: Electrophilic substitution: Nitration, halogenation and sulphonation. Reimer- 

Tiemann Reaction, Gattermann-Koch Reaction, Houben–Hoesch Condensation, Schotten – 

Baumann Reaction. 

Ethers (aliphatic and aromatic): Cleavage of ethers with HI. 

Aldehydes and ketones (aliphatic and aromatic): 

 Formaldehye, acetaldehyde, acetone and benzaldehyde 

 Preparation: from acid chlorides and from nitriles. 

 Reactions – Reaction with HCN, ROH, NaHSO3, NH2-G derivatives. Iodoform test. 

Aldol 

 Condensation, Cannizzaro’s reaction, Wittig reaction, Benzoin condensation. Clemensen 

reduction and Wolff Kishner reduction. Meerwein-Pondorff Verley reduction. 

Reference Books: 

 Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John 

Wiley & Sons (2014). 

 McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India 

Edition, 2013. 

 Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New 

Delhi (1988). 

 Finar, I.L. Organic Chemistry (Vol. I & II), E.L.B.S. 

 Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010. 

 Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010. 

 Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007). 

 Castellan, G.W. Physical Chemistry 4th Ed. Narosa (2004). 

 Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry Cengage Learning 



 

India Pvt. Ltd., New Delhi (2009). 

 Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998). 

 Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985). 

 

CHEMISTRY LAB- CHEMICAL ENERGETICS, EQUILIBRIA & 

FUNCTIONAL ORGANIC CHEMISTRY 

Section A: Physical Chemistry 

Thermochemistry 

1. Determination of heat capacity of calorimeter for different volumes. 

2. Determination of enthalpy of neutralization of hydrochloric acid with sodium 

    hydroxide. 

3. Determination of enthalpy of ionization of acetic acid. 

4. Determination of integral enthalpy of solution of salts (KNO3, NH4Cl). 

5. Determination of enthalpy of hydration of copper sulphate. 

6. Study of the solubility of benzoic acid in water and determination of ΔH. 

Ionic equilibria pH measurements 

a) Measurement of pH of different solutions like aerated drinks, fruit juices, shampoos 

    and soaps (use dilute solutions of soaps and shampoos to prevent damage to the glass 

   electrode) using pH-meter. 

b) Preparation of buffer solutions: 

(i) Sodium acetate-acetic acid 

(ii) Ammonium chloride-ammonium hydroxide 

    Measurement of the pH of buffer solutions and comparison of the values with theoretical 

   values. 

Section B: Organic Chemistry 

1. Purification of organic compounds by crystallization (from water and alcohol) and 

   distillation. 

2. Criteria of Purity: Determination of melting and boiling points. 

3. Preparations: Mechanism of various reactions involved to be discussed. 

   Recrystallisation, determination of melting point and calculation of quantitative yields 

   to be done.  



 

(a) Bromination of Phenol/Aniline 

(b) Benzoylation of amines/phenols 

(c) Oxime and 2,4-dinitrophenylhydrazone of aldehyde/ketone 

 

Reference Books 

 Vogel, A.I., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook 

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996. 

 Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960. 

 Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. 

Chand & Co.: New Delhi (2011). 

 


