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Content 

Sr. 

No 

Semes

ter 
Course number Course Code Course Title 

Core Course (CC) 

1 

V 

CC XI ZOOMJ-S5P11-2CR26 Non Chordates and Chordates-IV 

2 CC XII ZOOMJ-S5P12-2CR26 Biochemistry 

3 CC XIII ZOOMJ-S5P13-2CR26 Forensic Science and Toxicology 

4 CC MJ Practical IX ZOOMJ-S5PR9-2CR26 Zoology Practical-IX 

5 CC MJ Practical X ZOOMJ-S5PR10-2CR26 Zoology Practical-X 

6 CC MJ Practical XI ZOOMJ-S5PR11-2CR26 Zoology Practical-XI 

7 CC MN IV ZOOMN-S5P4-2CR26 
Tissue System-II and Molecular 

Biology 

8 CC MN V ZOOMN-S5P5-2CR26 Non Chordates and Chordates  

9 MN Practical IV ZOOMN-S5PR4-2CR26 Zoology Minor Practical-IV 

10 MN Practical V ZOOMN-S5PR5-2CR26 Zoology Minor Practical-V 

11 SEC IV SEC-S5P1-2CR26 
Research Methodology and 

Scientific Communication 
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Detailed B. Sc. Zoology Syllabus 

               T. Y. B. Sc. Syllabus with effect from the Academic year 2025-26 

Course 

No. 
Course Title 

Course 

Code 
Credits Hour Module 

Lectures 

per 

module 

(1 Hr) 

Examination 

Internal 

Marks 

External 

Marks 

Total 

Marks 

SEMESTER V 

Major Courses Theory and Practical 

CC XI 
Non Chordates 

and Chordates-IV 

ZOOMJ-

S5P11-

2CR26 

2 30 2 15 25 25 50 

CC IX 
CC MJ Practical 

IX 

ZOOMJ-

S5PR9-

2CR26 

2 60 - - 25 25 50 

CC XII 

 
Biochemistry  

ZOOMJ-

S5P12-

2CR26 

2 30 2 15 25 25 50 

CC X 

Practical 

CC MJ Practical 

X 

ZOOMJ-

S5PR10-

2CR26 

2 60 - - 25 25 50 

CC XIII 

 

Forensic Science 

and Toxicology 

ZOOMJ-

S5P13-

CR26 

2 30 2 15 25 25 50 

CC XI 

Practical 

CC MJ Practical 

XI 

ZOOMJ-

S5PR11-

CR26 

2 60 - - 25 25 50 

CC MN IV 

Tissue System II 

and Molecular 

Biology  

 

ZOOMN-

S5P4-

2CR26 

2 30 2 15 25 25 50 

MN 

Practical IV 

Zoology Minor 

Practical-IV 

ZOOMN-

S5PR4-

2CR26 

2 60 - - 25 25 50 

CC MN V 
Non Chordates 

and Chordates 

ZOOMN-

S5P5-

2CR26 

2 30 2 15 25 25 50 

MN 

Practical V 

Zoology Minor 

Practical-V 

ZOOMN-

S5PR5-

2CR26 

2 60 - - 25 25 50 
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T. Y. B. Sc. (Zoology)  

SEMESTER - V 

Course Name: Non Chordates and Chordates - IV  

Course Code: ZOOMJ-S5P11-2CR26 

Theory [Credits -02] 
 

Course learning outcome 

After successfully completing this course student will be able to:  

 Classify different Non– Chordates phyla and Classification of Chordates up to orders with 

suitable examples and reasons  

Module1 Non– Chordates [15L] 

Learning Objective 

 Students know and understand taxonomy of Non– chordates up to orders 

 Students can explain salient features of invertebrate and vertebrate animals 

 Students will understand different system of Scorpion 

Learning Outcomes: 

 Students can classify protozoa, porifera and cnidariaupto orders with reasons 

 Students will understand the evolutionary trends among lower animals. 

 Students will be Identify protozoans up to order level based on movement and lifestyle. 

 Students will identify porifera based on spicule composition and body organization. 

 Students are able to classify cnidarians based on body form, symmetry, and polyp/medusa 

dominance. 
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  Students will understand different system of scorpion like Respiratory system,Excretory 

system, Nervous system and Sense Organs 

1.1 

 Classification of Non– Chordates phyla up to orders 

 Protozoa  

 Porifera 

 Cnidaria 

 

1.2 

Study of following animal types with reference to the Structure and 

functions of various organs of all systems study: Scorpion       

 External features  

 Digestive system 

 Blood Vascular system 

 Respiratory system 

 Excretory system 

 Nervous system and Sense Organs 

 Reproductive system, Copulation, Fertilisation and 

Development. 

 

Module2 Chordates [15L] 

Learning Objective 

 Students know and understand taxonomy of chordates up to orders 

 Students know taxonomic status of chordates organisms 

 Students can explain salient features of vertebrate animals 

 Student explain chordates examples with its salient features 

Learning Outcomes: 

 Students will understand and classify different class of vertebrate up to orders 

 Students will know different characters between different classes of chordates 

 Explain chordates examples with its salient features 

 Students can distinguish vertebrate orders with examples 

 Know different between chondrichthyes and oestichthyes 

 Understand salient features of Amphibia, Reptile, Aves and Mammal 

2.1 

Classification of Chordates up to orders: 

 Protochordates 

 Cyclostomata 

 Pisces 

 Amphibia 

 Reptile 

 Aves 

 Mammal 
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Mapping of COs and POs  

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Classify different Non– Chordates phyla X X        

Know the different system of scorpion  X     
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Classify of Chordates up to orders X X        

Understand salient features of Non– Chordates organisms  X     

Understand salient features of chordates organisms  X     

 

Unit Remembering 

(1) 

Understanding 

(2) 

Applying  

(3) 

Analyzing 

(4) 

Evaluating 

(5) 

Creating 

(6) 

Total 

I 30% 70% - - - - 100% 

II 30% 70% - - - - 100% 

 

 

T. Y. B. Sc.  

SEMESTER - V 

Course Name: Non Chordates and Chordates - IV 

Course Code: ZOOMJ-S5PR9-2CR26 

Practical [Credits -02] 
 

Course Learning Outcome 

After the successful completion of the Course, the learner will be able to: 

 Classify invertebrate and vertebrate animals up to orders 

 Know different organisms with its features and class 

 Taxonomic status of non-chordates and chordates organisms 

 Identify organisms with characteristics 

 

The following practical are to be studied with the help of charts, models,videos, 

photographs, permanent slides, working models, etc. 

 1 Classification of following animals up to orders: 

 Protozoa: Trypanosoma, Monocystis, Vorticella 
 

 

 
 

 

 

2 Classification of following animals up to orders: 

Porifera:Grantia, Euplectella, Spongilla 

3 Classification of following animals up to orders: 

Cnidaria: Hydra, Cyanea, Gorgonia 

4 Classification of following animals up to orders: 

Protochordates: Ascidia, Amphioxus, Salpa, Doliolum 

5 Classification of following animals up to orders: 

Cyclostomata: Lamorey, Myxine 
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6 Classification of following animals up to orders: 
Pisces: Electric ray, Sting ray, Scoliodon, Hammer headed shark, Pristis, 

Labeo, Mrigal, Ophiocephalus, Flat fish, Scorpion fish, Bombay duck, Pipe 

fish. 

 

 

7 Classification of following animals up to orders: 

Amphibia: Ichthyophis, Salamander, Frog, Pipa, Tree frog.  

 

 

 

8 Classification of following animals up to orders: 
Reptile: Turtle, Calotes, Cobra, Dhaman, Python, Krait 

 

 

9 Classification of following animals up to orders: 

Aves: Archaeopteryx, Pigeon, Owl, Sparrow, Kite, Pelican 

 

 

10 Classification of following animals up to orders: 

Mammal: Duck billed platypus, Kangaroo, Monkey, Mongoose, Squirrel, 

Rabbit, Deer 

 

 

 

 

11 External characters and Digestive system of Scorpion 
 

 

 

 

 

12  Blood Vascular system of Scorpion 

 

 

 

13  Respiratory system of Scorpion 

 

 

 

14   Excretory system of Scorpion 

 

 

 

15 Nervous system and sense organs of Scorpion 
 

 

16 Reproductive system of Scorpion 
 

 

 

 

Mapping of COs and POs  

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Classify different Non– Chordates phyla X X        

Know and draw different system of scorpion  X X    

Classify of Chordates up to orders X X        

Understand salient features of Non– Chordates organisms  X     

Understand salient features of chordates organisms  X     
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T. Y. B. Sc.  

 SEMESTER V 

Course Name: Biochemistry  

Course Code: ZOOMJ-S5P12-2CR26 

Theory [Credits - 02] 

Course learning outcome 

After successfully completing this course, students will be able to: 

 Explain and analyze metabolic pathways including carbohydrate, lipid, and amino acid 

metabolism, along with their regulation and energy yield.  

 Apply principles of biological thermodynamics to interpret energy transformations, 

thermodynamic laws, and functions such as Gibbs free energy, entropy, and enthalpy in 

living systems.  

 Describe structure, classification, and mechanism of enzyme action.  

 Analyze enzyme kinetics, factors affecting enzyme activity, and types of enzyme 

inhibition with applications. 

Module 1 Metabolism, Biological Thermodynamics, and Bioenergetics [15L] 

Learning Objective:  

 Comprehend and analyze metabolic pathways and their regulatory mechanisms in 

biological systems.  

 Evaluate and interpret thermodynamic principles governing energy transformations, 

including bioenergetics and thermodynamic functions.  

Learning Outcomes: 

 Analyze metabolic pathways and their regulatory mechanisms in biological systems.  

 Evaluate energy dynamics and bioenergetic processes associated with metabolism.  

 Interpret thermodynamic laws and their implications in biological systems.  

 Apply concepts of Gibbs free energy, entropy, and enthalpy to biochemical reactions. 

1.1 

 

 

 

      

1.2 

Metabolism:  

1.1.1 Carbohydrate Metabolism: Gluconeogenesis 

1.1.2 Lipid Metabolism: β-Oxidation of Fatty Acids 

 Saturated fatty acids with even number of carbon atoms 

 Saturated fatty acids with odd number of carbon atoms 

1.1.3 ω-Oxidation of Fatty Acids 

1.1.4  Biosynthesis of Palmitic Acid   

1.1.5  Amino Acid Catabolism: Transamination, Deamination, Urea Cycle 

 
1.2.1  Biological Thermodynamics: Introduction to Thermodynamics 

1.2.2  Laws of Thermodynamics 

 Zeroth Law of Thermodynamics 
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 First Law of Thermodynamics: Implications in biological systems 

 Second Law of Thermodynamics: Significance in biological 

systems 

 Concept of Third Law of Thermodynamics 
1.2.3 Thermodynamic Processes: Isothermal process & Adiabatic 

process 

1.2.4 Heat and Energy Concepts:  Concept of heat of a reaction &   
Concept of work and energy 

1.2.4 Energy Changes in Biochemical Reactions: Endergonic reactions, 

Exergonic reactions & Energy transformation in biological systems 

1.2.6 Thermodynamic Functions: Total internal energy 
1.2.7 Gibbs Free Energy 

1.2.8 Entropy 

1.2.9 Enthalpy  

Module 2 Enzyme [15L] 

Learning Objective 

 Understand enzyme structure and function.  

 Explain enzyme kinetics and inhibition.  

Learning Outcomes:  

 Analyze enzyme structure, classification, and mechanisms of action.  

 Evaluate enzyme kinetics and interpret parameters such as Km and Vmax.  

 Differentiate types of enzyme inhibition and their kinetic effects.  

 Apply knowledge of enzymes in medical, industrial, and biotechnological contexts. 

2.1 

 

 

 

 

 

 

 

2.2 

 

 

 

 

 

2.1 Introduction to Enzymes 

 Definition and characteristics of enzymes 

 Holoenzyme, Apoenzyme and Prosthetic group 

2.1.2 Interaction Between Enzyme and Substrate 
 Lock and key model 

 Induced fit model 

2.1.3 Enzyme Commission (EC) System of Classification 
 Basis of IUBMB classification 

2.1.4 Nomenclature of Enzymes 

 Enzyme class, subclass and sub-subclass 
 One suitable example 

 
2.2 Enzyme Kinetics 

2.2.1 Factors Affecting Velocity of Enzyme-Catalyzed Reactions 
 Effect of enzyme concentration 

 Effect of substrate concentration 

 Effect of temperature 

 Effect of pH 

 Effect of inhibitors 

 Effect of activators 

 Graphical representation of above factors 
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2.3 

 

 

 

 

 

 

2.4 

Michaelis–Menten Kinetics 

 Derivation of Michaelis–Menten equation 

 Michaelis constant (Km) – definition and significance 
 Maximum velocity (Vmax) – definition and significance 

 Lineweaver–Burk plot 

 
2.3.1 Enzyme Inhibition 

 Reversible inhibition – examples 

 Irreversible inhibition – examples 

2.3.2 Types of Reversible Inhibition 

 Competitive inhibition 

 Non-competitive inhibition 
 Uncompetitive inhibition 

 Graphical determination of type of inhibition 

 

2.4.1 Applications of Enzymes 
 Medical and clinical applications 

 Industrial applications 

 Food and biotechnology applications 
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Mapping of COs and POs  

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Analyze metabolic pathways and their regulatory mechanisms 

in biological systems.  

  X       

Evaluate energy dynamics and bioenergetic processes 

associated with metabolism.  

  X       

Interpret thermodynamic laws and their implications in 

biological systems.  

  X    

Apply concepts of Gibbs free energy, entropy, and enthalpy to 

biochemical reactions 

 X     

Analyze enzyme structure, classification, and mechanisms of 

action.  

  X    

Evaluate enzyme kinetics and interpret parameters such as Km 

and Vmax.  

  X    

Differentiate types of enzyme inhibition and their kinetic 

effects.  

 X X    

Apply knowledge of enzymes in medical, industrial, and 

biotechnological contexts. 

  X    
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Unit Remembering 

(1) 

Understanding 

(2) 

Applying  

(3) 

Analyzing 

(4) 

Evaluating 

(5) 

Creating 

(6) 

Total 

I 20% 50% 30% - - - 100% 

II 20% 50% 30% - - - 100% 

 

T. Y. B. Sc. 

 SEMESTER V 

Course Name: Biochemistry  

Course Code: ZOOMJ-S5PR10-2CR26 

Theory [Credits - 02] 

 

 Course learning outcome 

After successfully completing this course, students will be able to: 

 Perform qualitative tests to identify major biomolecules such as carbohydrates, lipids, 

proteins, and amino acids. 

 Demonstrate experimental skills in studying enzyme activity using suitable laboratory 

techniques. 

 Analyze the effect of different factors (substrate concentration, temperature, pH, 

inhibitors) on enzyme activity. 

 Interpret experimental observations and represent data using graphs and charts. 

 Classify and identify enzymes based on their reactions and understand their biological 

significance. 

 Develop basic laboratory skills, safety practices, and proper handling of reagents and 

instruments. 

 

Practical Module (ZOOMJ-S5PR10-2CR26)                                                            [60L] 

The following practical are to be taught / studied only with the help of charts, models, 

videos, photographs, permanent slides, working models etc. 

1 Practical 1: Qualitative Tests for Carbohydrates 

Aim: To detect the presence of carbohydrates in given samples. 

Principle: Carbohydrates react with specific reagents to give characteristic colour 

changes. 

Tests: 

 Molisch’s test 

 Benedict’s test 

 Fehling’s test 

 Iodine test (starch) 
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Result: Presence or absence of carbohydrates confirmed. 

 
Practical 2: Qualitative Tests for Lipids 

Aim: To identify lipids in the given sample. 

Principle: Lipids show characteristic solubility and staining properties. 

Tests: 

 Grease spot test 

 Sudan III / Sudan IV test 

 Solubility test 

Result: Confirmation of lipid presence. 

 
Practical 3: Qualitative Tests for Amino Acids / Proteins 

Aim: To detect amino acids and proteins. 

Principle: Proteins react with specific reagents forming coloured complexes. 

Tests: 

 Biuret test 

 Ninhydrin test 

 Xanthoproteic test 

 Millon’s test 

 
Practical 4: Study of Enzyme Action (Salivary Amylase) 

Aim: To study the action of salivary amylase on starch. 

Principle: Amylase hydrolyses starch into maltose. 

Test Used:  Iodine test for starch disappearance. 

 
Practical 5: Effect of Substrate Concentration on Enzyme Activity 

Aim: To study the effect of substrate concentration on enzyme velocity. 

Principle: Reaction rate increases with substrate concentration until Vmax is 

reached. 

Graph: Velocity vs Substrate concentration. 

 
Practical 6: Effect of Temperature on Enzyme Activity 

Aim: To determine optimum temperature of an enzyme. 

Observation: Activity increases up to optimum temperature, then decreases. 
Graph: Enzyme activity vs Temperature. 

 
Practical 7: Effect of pH on Enzyme Activity 
Aim: To study the effect of pH on enzyme action. 

Observation: Each enzyme has a specific optimum pH. 

Graph: Enzyme activity vs pH. 

 

Practical 8: Effect of Enzyme Inhibitors 
Aim: To study enzyme inhibition. 

Types Studied:  
 Competitive inhibition 
 Non-competitive inhibition (demonstration) 

Graphical Interpretation: Lineweaver–Burk plots (theoretical / model based). 



SIR P. T. SARVAJANIK COLLEGE OFSCIENCE, (AUTONOMOUS) ATHWALINES, 
SURAT-395001 

1
7 

  

 

 

Practical 9: Identification of Enzymes (Spotting) 

Aim: To identify enzymes based on given reactions or charts. 

Includes:  
 Enzyme class 

 Substrate 
 Product 

 EC classification (theoretical) 

 
Practical No. 10: Protein Estimation by Lowry’s Method 

Aim: To estimate the concentration of protein using Lowry’s method. 

 
 

 

 

 

Mapping of COs and POs  

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Perform qualitative tests to identify major biomolecules such as 

carbohydrates, lipids, proteins, and amino acids. 

X         

Demonstrate experimental skills in studying enzyme activity using 

suitable laboratory techniques. 

X        

Analyze the effect of different factors (substrate concentration, 

temperature, pH, inhibitors) on enzyme activity. 

 X     

Interpret experimental observations and represent data using 

graphs and charts. 

X      

Classify and identify enzymes based on their reactions and 

understand their biological significance. 

X      

Develop basic laboratory skills, safety practices, and proper 

handling of reagents and instruments. 
X      

Perform qualitative tests to identify major biomolecules such as 

carbohydrates, lipids, proteins, and amino acids. 

 X     

Demonstrate experimental skills in studying enzyme activity 

using suitable laboratory techniques. 

 X     

Analyze the effect of different factors (substrate concentration, 

temperature, pH, inhibitors) on enzyme activity. 
X  X    

Interpret experimental observations and represent data using 

graphs and charts. 
X  X    

Classify and identify enzymes based on their reactions and 

understand their biological significance. 

 X     

Develop basic laboratory skills, safety practices, and proper 

handling of reagents and instruments. 

  X    
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Perform qualitative tests to identify major biomolecules such as 

carbohydrates, lipids, proteins, and amino acids. 
  X    

Demonstrate experimental skills in studying enzyme activity using 

suitable laboratory techniques. 

 X X    

 

T. Y. B. Sc.   

SEMESTER V 

Course Name: Forensic Science and Toxicology 

Course Code: ZOOMJ-S5P13-2CR26 

Theory [Credits - 02] 

 

Course learning outcome 

After successfully completing this course, students will be able to: 

 To provide a foundational understanding of the history, scope, and legal evolution of forensic science. 

 To introduce the core scientific principles and "laws" that govern forensic investigations. 

 To introduce modern technological advancements including AI, Nanotechnology and Genomics in criminalistics. 

Module1 Forensic science [15L] 

Learning Objective: 

 To provide a foundational understanding of the history, scope, and legal evolution of forensic science. 

 To introduce the core scientific principles and "laws" that govern forensic investigations. 

 To introduce modern technological advancements including AI, Nanotechnology and Genomics in 

criminalistics. 

Learning Outcomes: 

 Explain the historical evolution of forensic science and its role in the modern justice system. 

 Apply the Seven Fundamental Laws of Forensic Science to hypothetical crime scenes, specifically 

demonstrating how Locard’s Exchange Principle governs trace evidence recovery. 

 Differentiate between the Law of Probability and the Law of Circumstantial Facts in the context of judicial 
evidence. 

1.1 Introduction, scope, historical aspects and development.  

1.2 
Fundamental principles of forensic science: Locard’s Exchange Principle, Law of Individuality, 
Law of Progressive Change, Law of Analysis, Law of Probability, Law of Circumstantial Facts 

1.3 
Advancements in Forensic science: Artificial Intelligence and Machine learning in Forensic science, 
Forensic Genomics, Nanotechnology in Forensics 

1.4 Identification: dactylography, foot prints, tattoo marks, occupational marks and DNA fingerprinting. 

1.5 
Wildlife forensics: Morphology and biochemistry of human hair, comparison of human and animal 

hair, identification of pug marks of various animals. 
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Module2 Toxicology [15L] 

Learning Objective 

 Analyze the toxicokinetics of alcohol (Ethanol, Methanol, Isopropanol) and glycol-based substances. 

 Identify the symptoms and clinical manifestations of poisoning by narcotics (Opium), sedatives 

(Barbiturates), and volatile solvents (Chloroform, Ether).  

 Distinguish between various hydrocarbon poisonings, such as Naphthalene and Turpentine 

Learning Outcomes: 

• To introduce the history, scope, and various disciplines of toxicology and the classification of toxicants. 

• To detail the pharmacological and toxicological effects of CNS depressants and volatile hydrocarbons. 
• To explore the mechanisms, symptoms, and nature of venoms and stings from various fauna 

(Biotoxicology). 

• To examine the role of food additives, the risks of food contaminants (molds/mycotoxins), and the 

protocols for safety testing. 

2.1 Introduction, History, Scope, Disciplines of Toxicology, Toxicants and their Classification 

2.2 Forensic toxicology: CNS Depressants - Alcohol, Methyl Alcohol, Ethylene glycol, Isopropanol, 

Chloroform, Ether, Opium, Barbiturates, Chloral hydrate, Paraldehyde, Hydrocarbons, Turpentine, 
Naphthalene 

2.3 Biotoxicology: Venom and poison, Snake venom, Scorpion sting, Bee and Wasp stings, Spider bite 

2.4 Food-Additives: General account, incidental(indirect) additives, intentional(direct) additives 

References: 

1. Alberts et al: Molecular Biology of the Cell: Garland (2002). 

2. B.B. Nanda and R.K. Tiwari, Forensic Science in India: A Vision for the Twenty First Century, 

Select Publishers, New Delhi (2001). 

3. Bose, N K; Anthropology, Narayana Press, Denmark, 1972. 

4. Brenner, J. C. (2004). Forensic Science: An Illustrated Dictionary. CRC Press. 

5. Bridges, B.C; Criminal Investigation, Practical Fingerprinting, ThumbImpression,Handwriting 

expert Testimony, Opinion Evidence., Univ. Book Agency, Allhabad,2000 

6. Chadha, PV; Handbook of Forensic Medicine & Toxicology, Jaypee Brothers, NewDelhi,2004 

7. Chatterjee, S.K; Speculation in Fingerprint Identification, Jantralekha printing Works,Kolkata, 1981. 

8. Cooper: Cell: A Molecular Approach: ASM Press (2000). 

9. Cossidy, M.J; Footwear Identification, Royal Canadian, Mounted Police, 1980. 

10. Cowger James F; Friction Ridge Skin- Comparison &Identification of Fingerprints, CRCPress, NY, 

1993 

11. Eckert, W. G. (1997). Introduction to Forensic Sciences (2nd Edition). CRC Press. 

12.  Eveleth, P.B. & Tanner, J.M; Worldwide Variation in Human Growth, CambridgeUniversity Press, 

London, 1976 

13. Gunn, A. (2011). Essential forensic biology. John Wiley & Sons. 
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15. Henry, C.L. &Ganesslen, R.E; Advances in Fingerprint Technology, CRC Press,London,1991. 

16. Iannavelli, A.V; Ear Identification, Forensic Identification Series, Paramount,1989. 

17. Jain, A.K., Flynn, P.& Ross A.A., Handbook of Biometrics, Springer, New York 2008 

18. James, R; Forensic examination of hair, Taylor & Francis, 2ND Ed. London, 1999. 

19. James, S. H., Nordby, J. J., Bell, S. (2014). Forensic Science: An Introduction to Scientific 

andInvestigative Techniques (4th Edition). CRC Press. 

20. Karp: Cell and Molecular Biology: Wiley (2002). Pierce B. Genetics. Freeman (2004). 

21. Kroeber; Anthropology, Oxford & IBH Publishing Company, New Delhi, 1972. 

22. Lewin B. Genes VIII. Pearson (2004). 

23. Lodish et al: Molecular Cell Biology: Freeman & Co, USA (2004). 

24. Mehta, M.K; Indentification of Thumb impression & cross examination of 

Fingerprints,N.M.Tripathi Pub. Bombay, 1980. 

25. Michael, W. Haney, H.A. &Freas, L.E; The Forensic Anthropology Laboratory, CRCPress, 2008. 

26. Modi, JP, Textbook of Medical Jurisprudence & Toxicology, N.M. Tripathi Pub,2001 

27. Morrison R.T and Boyd R. N;Organic Chemistry 6th Ed Prentice Hall, 2003 

28. Nabar, B. (2017). Forensic Science in Crime Investigation. Asia Law House. 

29. Niesink, RJM; Toxicology- Principles and Applications, CRC Press,1996 

30. Parikh, C.K; Text Book of Medical Jurisprudence, Forensic Medicine &Toxicology, CBSPub. New 

Delhi,1999 

31. Pickering, R. & Bachman D; The use of Forensic Anthropology, CRC Press, Costa Rica,2009. 

32. Reddy,V.R; Dental Anthropology, Inter-India Publication, New Delhi, 1985. 

33. S Nath, R. C. (2013). Forensic Science and Crime Investigation: Abhijeet Publications. 

34. Saferstein, R (2004). Forensic Science Handbook; Vol; III; New Jersey; Prentice Hall. 

35. Saferstein, R. (2017). Criminalistics: An Introduction to Forensic Science. Pearson. 

36. Sharma, B. R. (2019). Forensic Science in Criminal Investigation & Trails. Universal LawPublishing 

Company. 

37. Shubhra, G; Introduction to forensic examination, Selective Scientific Books, New Delhi,2008 

38. Singh, I.P. &Bhasin M.K; A manual of biological Anthropology, Kamla Raj Enterprises,New Delhi, 

2004. 

39. Talwar. G. P (2002). Textbook of Biochemistry and Human Biology, Prentice Hall India Learning 

Private Limited. 

40. Verma. P. S (2004). Cell Biology Genetics Molecular Biology Evolution and Ecology, S Chand. 

41. Watson et al. Molecular Biology of the Gene. Pearson (2004). 
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T. Y. B. Sc.  

SEMESTER V 

Course Name: Forensic Science and Toxicology  

Course Code: ZOOMJ-S5PR11-2CR26 

Practical [Credits - 02] 

Course Learning Outcome 

After the successful completion of the Course ,the learner will be able to: 

 To provide a foundational understanding of the history, scope, and legal evolution of 

forensic science. 

 To introduce the core scientific principles and "laws" that govern forensic investigations. 

PracticalModule–I(ZOOMJ-S5PR11-2CR25) [60L] 

The following practical are to be studied with the help of charts, models,videos, 

photographs, permanent slides, working models, etc. 

 1 To study different types of finger prints.   

 
 

 

 
 

2 To develop, visualize, and lift latent fingerprints from various non-porous 

and semi-porous surfaces using fingerprint powder and lifting tape for 

identification purposes. 

3  To study different types of tattoo marks in human. 

4 To study different types of occupational marks in human. 

5 To study the morphology of different hairs - man, dog, horse, cow, buffalo 

and goat. 
 

6 To study different bite marks and sting marks. 
 

 

7 Study of various samples of food additives/preservatives and their usages. 

(vinegar, benzoic acid, formic acid, citric acid, gelatin ) 

 

 

 

8 Detection of coloring substances in red chilli and turmeric powder. 
 

 

9 Detection of adulteration in ghee and paneer. 
 

 

10 Detection of copper sulphate or malachite green solution on surface of green 

vegetables. 

 

 

 

 

11 To perform a systematic investigation of a simulated (artificial) crime scene 

by identifying, documenting, and collecting physical evidence. 

 

 

12 To study the DNA fingerprinting. 
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T. Y. B. Sc.  

 SEMESTER V  

Course Name: Tissue System - II and Molecular Biology  

Course Code: ZOOMN-S5P4-2CR26 

Theory [Credits - 02] 

 
Course learning outcome 

After successfully completing this course, students will be able to: 

 Analyze tissue organization and functions in the body. 

 Explain the structure and role of nucleic acids in biological systems. 

Module 1 Tissue system-II [15L] 

Learning Objective 

 Understand the classification and structure of muscular, connective, and nervous tissues.  

Learning Outcomes: 

 Analyze different types of tissues based on their structure, location, and function.  

 Differentiate muscular, connective, and nervous tissues with suitable examples.  

 Explain the functional significance of tissues in maintaining body organization.  

 Sketch and label the microscopic details of tissues 

1.1 Tissue System:  

1.1.1 Muscular Tissue 

Types, structure, location and functions of: 

 Skeletal (striated) muscle 

 Smooth (non-striated) muscle 

 Cardiac muscle 

1.1.2 Connective Tissue 

Classification, structure, location and functions of: 

 Loose connective tissue:  

o Areolar tissue 

o Adipose tissue 

 Dense connective tissue 

o Tendons 

o Ligaments 

 Supporting connective tissue 

o Cartilage 

o Bone 

 Fluid connective tissue 
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o Blood 

o Lymph 

1.1.3 Nervous Tissue 

Types, structure, location and functions of: 

 Neurons 

 Neuroglial cells 

Module 2 Molecular Biology  [15L] 

Learning Objective 

 Understand the structure of nucleic acids (DNA and RNA).  

 Classify types of DNA and RNA. 

Learning Outcomes: 

 Analyze the structural components of nucleic acids including nucleotides and 

nitrogenous bases.  

 Explain the structure of DNA and RNA with key features such as base pairing and 

double helix.  

 Differentiate types of DNA and RNA based on structure and function.  

 Interpret the biological significance of nucleic acids in genetic information and 

cellular processes.  

2.1 2.1.1 Nucleic Acid Structure Components:  

 Structure of nucleotide (nitrogenous base, pentose sugar, phosphate)  

 Purines and pyrimidines 

 Nucleoside and nucleotide  

2.2 

 

2.2.1 Structure of RNA  

 General structure of RNA  

 Differences from DNA  

2.2.2 Structure of DNA  

 Watson and Crick model 

 Double helix structure 

 Antiparallel strands 

 Complementary base pairing 

 Hydrogen bonding 

2.3 2.3.1 Types of DNA  

 A-DNA 

 B-DNA 

 D-DNA 

 Z-DNA 

 C-DNA 

 E-DNA 

 

2.3.2 Types of RNA 
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 mRNA (Messenger RNA)  

 tRNA (Transfer RNA) 

 rRNA (Ribosomal RNA) 

 hnRNA (Heterogeneous nuclear RNA / pre-mRNA) 

 snRNA (Small nuclear RNA)  

 snoRNA (Small nucleolar RNA)  

 miRNA (Micro RNA)  

 siRNA (Small interfering RNA)  

 piRNA (Piwi-interacting RNA)  

References: 

1. Human Anatomy and Physiology – Elaine N. Marieb&KatjaHoehn 

2. Histology: A Text and Atlas – Michael H. Ross &WojciechPawlina 

3. Cell and Molecular Biology – E. D. P. De Robertis& E. M. F. De Robertis 

4. Molecular Biology of the Cell – Bruce Alberts et al.  

5. Lehninger Principles of Biochemistry – David L. Nelson & Michael M. Cox  

6. Biochemistry – Jeremy M. Berg, John L. Tymoczko&LubertStryer 

8. Singh, H. R. (2006). Animal Physiology and Related Biochemistry.  

9. Cheriya, R. (2011). Animal Physiology and Biochemistry.  

10. Schmidt-Nielsen, K. (1997). Animal Physiology: Adaptation and Environment.  

11. Dalela, R. C., & Verma, S. R. (2008). Animal Physiology.  

12. Burggren, W. W., & French, K. (2015). Animal Physiology: From Genes to Organisms.  

13. Dethier, V. G., & McElroy, W. D. (1961). Animal Behavior.  

14. Arora, M. P. (2013). Animal Behaviour.  

15. Boulenger, E. G. (1965). Animal Behaviour.  

16. Kumar, V. (2010). Animal Behaviour.  

17. Grove, A. J., & Newell, G. E. (1979). Animal Biology.  

18. Currey, J. D. (2002). Bones: Structure and Mechanics 

 

 

Mapping of COs and POs  

Course  Outcomes Programme Outcomes 

1 2 3 4 5 6 

Analyze different types of tissues based on their structure, 

location, and function.  

 X   X    

Differentiate muscular, connective, and nervous tissues with 

suitable examples.  

X      

Explain the functional significance of tissues in maintaining 

body organization.  

  X    

Sketch and label the microscopic details of tissues X X     

Analyze different types of tissues based on their structure, 

location, and function.  
X      
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Differentiate muscular, connective, and nervous tissues with 

suitable examples.  
  X    

Explain the functional significance of tissues in maintaining 

body organization.  

  X    

Analyze the structural components of nucleic acids including 

nucleotides and nitrogenous bases.  

  X    

Explain the structure of DNA and RNA with key features such 

as base pairing and double helix.  

 X     

Differentiate types of DNA and RNA based on structure and 

function.  

   X   

Interpret the biological significance of nucleic acids in genetic 

information and cellular processes. 
  X    

 

Unit Remembering 

(1) 

Understanding 

(2) 

Applying  

(3) 

Analyzing 

(4) 

Evaluating 

(5) 

Creating 

(6) 

Total 

I 20% 50% 30% - - - 100% 

II 20% 50% 30% - - - 100% 

 

 

T.Y. B. Sc. (Zoology) SEMESTER V  

Course Name: Tissue System II and Molecular Biology  

Course Code: ZOOMN-S5PR5-2CR26 

Theory [Credits - 02] 

 

 Course learning outcome 

After successfully completing this course, students will be able to: 

 Identify and differentiate various types of tissues (muscular, connective, and nervous) 

using microscopic slides. 

 Describe the structural organization and functions of different tissues including 

skeletal, smooth, cardiac, connective, and nervous tissues. 

 Perform basic hematological techniques such as blood smear preparation, blood 

grouping, hemoglobin estimation, and determination of bleeding and clotting time. 

 Demonstrate understanding of tissue organization by correlating structure with 

function. 

 Construct and interpret models of nucleic acid components including purines and 

pyrimidines. 

 Illustrate the structure of DNA including double helix, antiparallel strands, and 

complementary base pairing. 

 Explain the structure and differences of RNA compared to DNA. 
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 Develop laboratory skills, observation techniques, and scientific reporting abilities. 

 

Practical Module (ZOOMN-S5PR4-2CR26)                                                            [10L] 

The following practical are to be taught / studied only with the help of charts, models, 

videos, photographs, permanent slides, working models etc. 

1 Practical 1: Study of Muscular Tissues (Microscopic Slides) 

Aim: To study different types of muscular tissues under microscope. 

Tissues Studied: 

 Skeletal (striated) muscle 

 Smooth (non-striated) muscle 

 Cardiac muscle 

Practical 2: Study of Connective Tissues – Loose & Dense 

Aim: To study the structure of loose and dense connective tissues. 

Tissues Studied: 

 Areolar tissue 

 Adipose tissue 

 Tendon 

 Ligament 

Practical 3: Study of Supporting Connective Tissues 

Aim: To study supporting connective tissues. 

Tissues Studied: 

 Cartilage 

 Bone 

Practical 4: Study of Fluid Connective Tissues 

Aim: To study the preparation of 

 Blood smear 

 Blood Group 

 Blood clotting & Blood Bleeding time 

 Hemoglobin Estimation 

Practical 5: Study of Nervous Tissue 

Aim: To study nervous tissue under microscope. 

Structures Studied: 

 Neuron 

 Neuroglial cells (chart / slide) 

Practical 6: Model of Purines and Pyrimidines 

Aim: Use different colored beads to represent nitrogenous bases.  

 Arrange beads to show:  

o Purines (Adenine, Guanine – double ring structure)  

o Pyrimidines (Cytosine, Thymine, Uracil – single ring 

structure)  

 
Practical 7:  Model of DNA Structure 
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Aim:  Use beads to represent: Phosphate group, Deoxyribose sugar & 

Nitrogenous bases  

 Arrange in double helix form  

 Show:   Antiparallel strands & Base pairing (A–T, G–C)  

 
Practical 8:  Model of RNA Structure 

Aim: Use beads to construct a single-stranded structure  

 Show:  Ribose sugar & Bases (A, U, G, C)  

 Highlight difference from DNA 

 
 

 

 

Mapping of COs and POs  

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Identify and differentiate various types of tissues (muscular, 

connective, and nervous) using microscopic slides. 

X         

Describe the structural organization and functions of different 

tissues including skeletal, smooth, cardiac, connective, and 

nervous tissues. 

X        

Perform basic hematological techniques such as blood smear 

preparation, blood grouping, hemoglobin estimation, and 

determination of bleeding and clotting time. 

 X     

Demonstrate understanding of tissue organization by correlating 

structure with function. 

X      

Construct and interpret models of nucleic acid components 

including purines and pyrimidines. 

X      

Illustrate the structure of DNA including double helix, antiparallel 

strands, and complementary base pairing. 
X      

Explain the structure and differences of RNA compared to DNA.  X     

Develop laboratory skills, observation techniques, and scientific 

reporting abilities 

 X     

Identify and differentiate various types of tissues (muscular, 

connective, and nervous) using microscopic slides. 

X  X    

Describe the structural organization and functions of different 

tissues including skeletal, smooth, cardiac, connective, and 

nervous tissues. 

X  X    

Perform basic hematological techniques such as blood smear 

preparation, blood grouping, hemoglobin estimation, and 

determination of bleeding and clotting time. 

 X     
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Demonstrate understanding of tissue organization by correlating 

structure with function. 
  X    

Construct and interpret models of nucleic acid components 

including purines and pyrimidines. 

  X    

Illustrate the structure of DNA including double helix, antiparallel 

strands, and complementary base pairing. 

 X X    

 

 

T. Y. B. Sc.   

SEMESTER V 

Course Name: Non Chordates and Chordates   

Course Code: ZOOMN-S5P5-2CR26 

Theory [Credits -02] 
 

Course learning outcome 

After successfully completing this course students will be able to:  

Classify different Non– Chordates phyla and Classification of Chordates up to orders  

Module1 Non– Chordates [15L] 

Learning Objective 

Students will learn 

Taxonomy of different phyla of invertebrates  

Identify animals as per phylum and class 

Classify animals up to orders 

Learning Outcomes: 

 Students can classify protozoa , porifera and cnidariaupto orders with reasons 

 Students will understand the evolutionary trends among lower animals. 

 Students will be Identify protozoans up to order level based on movement and lifestyle. 

 Students will identify poriferans based on spicule composition and body organization. 

 Students are able to classify cnidarians based on body form, symmetry, and polyp/medusa 

dominance. 

 

1.1 

 Classification of Non– Chordates phyla up to orders 

 Protozoa  

 Porifera 

 Cnidaria 

 Helminthes 

 Annelida  

 Arthropoda 

 Mollusca  

 Echinodermata 
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Module2 Chordates   

 

15L 

Learning Objective 

Students will learn 

Taxonomy of different phyla of vertebrates  

            Identify animals as per phylum and class 

             Classify animals up to orders 

Learning Outcomes: 

 Students will understand and classify different class of vertebrate up to orders 

 Students will know different characters between different classes of chordates 

 Explain examples with its salient features 

 Students can distinguish vertebrate orders 

 Know different between chondrichthyes and oestichthyes 

 Understand salient features of Amphibia, Reptile, Aves and Mammal 

2.1 

Classification of Chordates up to orders: 

 Protochordates 

 Cyclostomata 

 Pisces 

 Amphibia 

 Reptile 

 Aves 

 Mammal 
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Mapping of Cos and POs 

Course Outcomes Programme Outcomes 

1 2 3 4 5 6 

Students can classify protozoa , porifera and cnidariaupto orders 

with reasons 

X X     

Students will understand the evolutionary trends among lower 

animals. 

 X     

Students can classify protozoa , porifera and cnidariaupto orders 
with reasons 

  X    

Students will understand different system of scorpion like  X     

Students will understand and classify different class of vertebrate  

up to orders 

 X     

Students will know different characters between different classes 

of chordates 
X      

Explain examples with its salient features X      

Students can distinguish vertebrate orders  X     

 

 

 

Unit Remembering 

(1) 

Understanding 

(2) 

Applying 

(3) 

Analyzing 

(4) 

Evaluating 

(5) 

Creating 

(6) 

Total 

I 30 60 10 - - - 100% 

II 30 70 - - - - 100% 
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T. Y. B. Sc.  

SEMESTER V 

Course Name: Non Chordates and Chordates 

Course Code: ZOOMN-S5PR5-2CR26 

Practical [Credits -02] 
 

 

Course Learning Outcome 

After the successful completion of the Course, the learner will be able to: 

 Classify different Non– Chordates phyla and Classification of Chordates up to orders 

 Identify different organisms as per characters 

  Distinguish  vertebrate orders 

 

The following practical are to be studied with the help of charts, models ,videos, 

photographs, permanent slides, working models, etc. 

 1 Classification of following animals up to orders: 

 Protozoa: Trypanosoma, Monocystis, Vorticella  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Classification of following animals up to orders: 

Porifera:Grantia, Euplectella, Spongilla 

3 Classification of following animals up to orders: 

Cnidaria: Hydra, Cyanea, Gorgonia 

3 Classification of following animals up to orders: 

Helminthes: Fasciolahepatica,Taeniasaginata, Wuchereriabancrofti 

4 Classification of following animals up to orders: 

Annelida:Sabella,Lumbricus,Acanthobdella 

5 Classification of following animals up to orders: 

Arthropoda:Lobster,Spider,LeafInsect,Nepa 

6 Classification of following animals up to orders: 
Mollusca:Cyprea,Limnea,Mytilus,Sepia,Nautilus, 

7 Classification of following animals up to orders: 

Echinodermata:Astropecten,Ophioderma,Strongylocentrous,Synapta 

8 Classification of following animals up to orders: 
Protochordates: Ascidia, Amphioxus, Salpa, Doliolum 

9 Classification of following animals up to orders: 

Cyclostomata:  Lamorey,  Myxine 
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10 Classification of following animals up to orders: 
Pisces: Electric ray, Sting ray, Scoliodon, Hammer headed shark, Pristis, Labeo, 

Mrigal, Ophiocephalus, Flat fish, Scorpion fish, Bombay duck, Pipe fish. 

 

 

11 Classification of following animals up to orders: 

Amphibia: Ichthyophis, Salamander, Frog, Pipa, Tree frog.  

 

 

 

12 Classification of following animals up to orders: 

Reptile: Turtle, Calotes, Cobra, Dhaman, Python, Krait 

 

 

13 Classification of following animals up to orders: 

Aves: Archaeopteryx, Pigeon, Owl, Sparrow, Kite, Pelican 

 

 

14 Classification of following animals up to orders: 

Mammal: Duck billed platypus, Kangaroo, Monkey, Mongoose, Squirrel, 

Rabbit, Deer 

 

 

 

 

 
Mapping of CLOs and PSOs 

Course Learning Outcomes Programme Outcomes 

1 2 3 4 5 6 

Classify different Non– Chordates phyla up to orders  X     

Classify different  Chordates phyla up to orders  X     

Identify different organisms as per characters X      

Distinguish  vertebrate orders  X     

 

 

 

 

 

 

 


