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1. Course description

This course has two parts: theoretical & practical. The theoretical part consists of fundamental concepts of biochemistry, applied chemistry like the units: Carbohydrates, Proteins, Vitamins, Lipids, Enzymes, Fertilizers, Drugs, Pesticides, Dyes, Polymers, Glasses, Ceramics & Cements. In practical part, the students have to perform the following listed experiments.  The students are required to secure pass marks in theory& practical separately.

2. General Objectives
The general objectives of this course are as flows:
· To provide the basic Knowledge of  biochemistry, applied chemistry and natural products to the students.

· To make the students  familiar with  the application of chemistry in our daily life.
· To promote the studies in the acquisition of knowledge and  understanding of chemical patterns & principles.

· To introduce the general knowledge of daily used materials.

· To develop the experimental skills and  recording the experimental outputs.

· To interpret the nature & fundamentals of chemistry in science education.
Part I: Theory

3. Specific Objectives and Contents

	Specific Objectives
	Contents

	· Define carbohydrates.

· Classify and naming the carbohydrates.

· Describe the general reactions of monosaccharides such as oxidation, reduction, acylation, glycoside formation, alkali and phenylhydrazine.

· Draw the cyclic structure of glucose and fructose.

· Define and explain the mutarotation of glucose.

· Convert arabinose to fructose, ketohexose to aldohexose and vice versa, aldohexose to aldopentose for any suitable methods.

· Describe the major evidence for the cyclic structure of glucose.

· Explain the configuration and conformation of glucose.

· Describe the molecular structure, sources and functions of sucrose, maltose, lactose, raffinose, gentianose, glycogen, cellulose and starch.


	Unit I. Carbohydrates (25)

1.1 Introduction

1.2 Nomenclature and classification

1.3 General reactions of monosaccharides

1.4 Cyclic structure of glucose and fructose

1.5 Mutarotation

1.6 Interconversion of ascending and     descending monosaccharides

1.7 Evidence for cyclic structure of glucose

1.8 Conformation of configuration of monosaccharides

1.9 Disaccharides – sucrose, maltose and lactose

1.10 Trisaccharides – raffinose, gentianose


1.11 Polysaccharides – glycogen, cellulose and starch



	· Define protein and lipids

· Classify amino acids

· Draw and explain the general structures and their optical isomer of amino acids..

· Describe the general physical properties of amino acids.

· Describe the chemical properties of amino acids on the basis of reactions of amino group, carboxyl group, both the carboxyl and amino group, and R group of side chain.

· Illustrate +ve non-standard protein amino acid and non-protein amino acids.

· Define and illustrate the peptide bond, peptide linkage, zwitter ion and isoelectric points.

· Define polypeptide and describe the general principles and methods of polypeptide synthesis.

· Explain the stereochemistry of peptide chains.

· Draw and explain the primary and secondary structure of protein.

· Classify protein on the basis of shape of protein molecule, composition and solubility and biological function.

· Characterize protein on the basis of denaturation properties.


	Unit II.  Amino acids & Proteins (22)

2.1 Introduction

2.2 Classification and structures of amino acids

2.3 Physical properties of amino acid

2.4 Chemical properties of amino acids

2.5 Non-protein amino acid

2.6 Synthesis of α amino acid

2.7 Peptide bond and peptide linkage

2.8 Synthesis of polypeptides

2.9 Stereochemistry of peptide chain

2.10 Proteins – structure, characteristics, classification and denaturation of protein



	· Describe the different types of fat soluble vitamins & water soluble vitamins.

· Describe the general introduction, properties & functions of Vitamins.

· Describe the sources & deficiency diseases of Vitamins.

· Describe the general introduction, sources their function & deficiency diseases of the minerals- Calcium, Potassium, Sodium, Iron, Iodine & Chlorides.
	Unit III.  Vitamins & Minerals (20)

3.1 Introduction

3.2 Types of Vitamins  -Vitamin A, Vitamin D, Vitamin E & Vitamin K (Fat soluble vitamins)

Vitamins B-1, B-2, B-3, B-5, B6, B7, B9, B12, Vitamin C (Water soluble vitamins)

3.3 General  properties & functions of Vitamins 

3.4 Sources & Deficiency diseases of Vitamins 

3.5 General introduction, sources, function& deficiency diseases of (major) minerals- Calcium, Potassium, Sodium, Iron, Iodine & Chlorides

	· Define fats and lipids.

· Classify lipids

· Describe the structure and composition of fat and oils

· List the physical properties of fat and oils.

· Describe the chemical properties of fats and oils on the basis of hydrogenation, saponification, hydrolysis, hydrogenolysis, and rancidity.

· Analyze the fat and oils on the basis of saponification number, iodine number, acid number and Reichert number.

· Draw the principle pathway of lipid metabolism and metabolic inter-relationships of fatty acids in the human.

· Describe the oxidation process of even chain saturated, unsaturated and odd chain fatty acids.

· Describe the biosynthesis process of long chain fatty acids and unsaturated fatty acids.

· Explain cholesterol and biosynthesis of cholesterol.

· Define soap and describe the kettle and hydrolyser process for the manufacture of soap.

· Describe the mechanism of cleansing action of soap.

· Define detergent and describe their function.

· Describe the various methods for manufacturing detergents.

· Explain detergent causes water pollution

· Differentiate soap and detergents.
	Unit IV.  Lipids & Fats (15)

4.1 Introduction

4.2 Classification of lipids

4.3 Structure and composition of fats and oils

4.4 Properties of fats and oils

4.5 Analysis of fats and oils

4.6 Oxidation of fatty acids (metabolism)

4.7 Biosynthesis of fatty acids.

4.8 Cholesterol

4.9 Soaps

4.10 Manufacture process of soap

4.11 Cleansing action of soap

4.12 Detergents (function, manufacture and environmental pollution)

	· Define enzyme

· Classify enzyme and naming the different types of enzymes

· Describe the biological roles of enzymes

· Explain the protein nature, colloidal nature and catalytic nature of enzymes.

· Describe the effect of temperature, pH and incubation time on enzyme action.

· Describe the mechanism of enzyme action on the basis of energy mechanics of enzymatic reactions, Michelis-Menten hypothesis, enzyme reaction rates and modifiers of enzyme activity.

· Differentiate between enzymes and catalysts
	Unit V.  Enzymes (10)

5.1 Introduction

5.2 Nomenclature and classification.
5.3  Nature of enzyme.
5.4 Role of enzymes.

5.5 Effect of temperature, pH and incubation time on enzyme action.

5.6 Mechanism of enzyme action.
5.7 Difference between enzymes and catalyst

	· Describe the general introduction of fertilizers.

· Classify the fertilizers
· Explain fertilizer and manure

· Explain the essential qualities of good fertilizers.

· Describe the process of manufacturing of the organic fertilizers.

· Differentiate organic and inorganic fertilizers.

· Describe the general introduction, manufacture, properties, functions, uses & disadvantages of fertilizers- Ammonium sulphate, Calcium ammonium nitrate, Basic calcium nitrate, Urea, Calcium-super phosphate, Potash and mixed fertilizers.

· Explain the fixation of nitrogen

· Explain the environmental impacts of chemical fertilizers.
	Unit VI.  Fertilizers (16)

6.1 Introduction 

6.2 Classification of fertilizers

6.3 Fertilizer and manure

6.4 Essential qualities of good fertilizers

6.5 Important fertilizers- Ammonium sulphate, Calcium ammonium nitrate, Basic calcium nitrate, Urea, Calcium super-phosphate, Potash, mixed fertilizers

6.6 Fixation of nitrogen

6.7 Uses of fertilizers

6.8 Environmental impact of fertilizers.



	· Describe the general introduction of Analgesics, Antipyretics and Antibiotics.

· Describe the effect of drugs on human.

· Describe the general introduction,preparation, uses & side effects of some important drugs- aspirin, paracetamol, sulpha-drugs, chloramphenicol and antihistamines.

· Explain the general introduction, uses, methods of preparation& effects of Pesticides, Insecticides, and Herbicides& Fungicides.
	Unit VII.  Drugs & Pesticides (12)

7.1 Introduction

7.2 Analgesics, Antipyretics, Antibiotics

7.3  Effects of Drugs

7.4 Important Drugs:- Aspirin, Paracetamol, Sulpha-drugs, Chloramphenicol, Antihistamines, General uses, side effects and methods of preparation of these drugs.

7.5 Pesticides- Introduction, Insecticides- DDT (Dichlorodiphenyl trichloethane), BHC (Benzene Hexa Chloride), Malathion, Parathionand their preparation methods.

7.6 Uses & effects of Herbicides & Fungicides

	· Describe the general introduction & theory of dyeing

· Classify the dyes on basis of method of application & chemical structure of dyes

· Explain the sources &colors of naturaldyes.
	Unit VIII.  Dyes  (6)

8.1 Introduction

8.2 Theory of dyeing

8.3 Classification of dyes on basis of method of application & chemical structure of dyes.

8.4 Natural dyes- sources &colors

	· Describe the general introduction of polymers.

· Classify the polymers.

· Show the Free Radical Chain Polymerisation
· Describe Cationic Polymerisation
· Explain Chemical and geometrical structure of molecules Polymer microstructure
· Illustrate Hydrolysis, Acidolysis, Aminolysis, Hydrogenation reactions of Polymers
· Describe the Reaction of various specific groups
· Explain Cyclisation reactions

· Explain the addition polymers & their uses.

· Explain the condensation polymers & uses.

· Describe natural rubber & synthetic rubber.


	Unit IX.  Polymer Chemistry (8)

9.1 Introduction

9.2 Classification of polymers 

9.3 Free Radical Chain Polymerisation

9.4 Cationic Polymerisation

9.5 Chemical and geometrical structure of molecules Polymer microstructure

9.6 Hydrolysis, Acidolysis, Aminolysis, Hydrogenation

9.7 Reaction of various specific groups

9.8 Cyclisation reactions

9.9 Addition polymers & their uses- Poly-ethylene, Polyvinyl chloride (PVC), Polystyrene.

9.10 Condensation polymers & their uses- Nylon, Terylene, Bakelite.

9.11 Rubber- Natural rubber & synthetic rubber



	· Define lubricants and adhesives.

· List out the function of lubricants.

· Describe the physical properties of lubricants.

· Explain the mechanism of lubricants on the basis of complete fluid, boundary lubrication and extreme pressure lubrication.

· Characterize good lubricants oils.

· Classify adhesive.

· Describe the adhesive bonding process and their advantages and disadvantages.

· Explain the various methods for the preparation of adhesives.

· List the major uses of lubricants and adhesives.
	Unit X.  Lubricants & Adhesives (4)

10.1  Introduction

10.2  Function of lubricants

10.3  Physical properties of lubricants
10.4  Mechanism of lubricants
10.5  Characteristics of lubricant oils
10.6  Classification of lubricants and adhesives. 
10.7  Process of bonding in an adhesive 
10.8  Preparation of adhesives 
10.9  Uses of adhesives

	· Describe the general introduction of glasses and ceramics.

· Explain the various raw materials and manufacturing process of glass.

· Describe the different types of glasses with their preparation and uses (soft glass, hard glass, pyrex glass, silica glass, safety glass, optical glass, glass wool and water glass)

· Explain the basic raw materials for the ceramics industry and manufacturing process of ceramics materials

· Elaborate the general properties of ceramics

· Explain the manufacture process of porcelain basin

· List out the uses of ceramics in everyday life.
	Unit XI.  Glasses & Ceramics (6)

11.1  Introduction

11.2  Raw materials of glass and manufacturing process

11.3  Types of glass, their preparation and uses 

11.4  Manufacture of ceramics 

11.5  Properties of ceramics 

11.6  Uses of ceramics

	· Give the general introduction about the inorganic cementing materials.

· Describe setting, hardening & uses of plaster of pairs.

· Define cement, concrete & RCC.

· Classify the cement.

· Describe ingredients & the fraction of cements, white cement and water-proof cement.

· Describe the uses of concrete, curing of concrete & decay of concrete.

· Explain the process of selecting raw materials for the manufacturing of cement.

· Describe the manufacturing process of Portland cement.

· Explain the different theories of setting cement.

· Describe the properties and uses of cement.
	Unit XII.   Inorganic Cementing (6) Materials

12.1  Introduction.

12.2  Gypsum plaster (Plaster of Paris)- setting & hardening, uses

12.3  Cement- definition, classification, Ingredients & their function, white cement, water-proof cement 

12.4  Concrete & RCC- Definition, use of concrete, curing of concrete, decay of concrete. 

12.5  Selection of raw materials 

12.6  Manufacture of cement 

12.7  Theories of the setting of cement 

12.8  Properties of cement


4. Instructional Techniques

The instructional techniques for this course are divided into two groups. First group consists of general instructional techniques applicable to most of the units. The second group consists of specific instructional techniques applicable to specific units.

4.1. General Instructional Techniques

· Lecture method; 
· Discussion method; 
· Demonstration method;
· Collaborative method; 
· Problem solving;
· Internet search 

· Project method
5. Evaluation:
Theory part
Annual examination will be held by the Office of the Controller of Examinations at the end of the academic session for which 80 percent of total marks will be allocated. The number and types of questions are given below:

 

	Types of questions
	Total questions
to be asked
	Number of questions
to be answered and marks allocated
	Total marks

	Group A: Multiple choice items
	14 questions
	14x 1 mark
	14

	Group B: Short answer questions
	6 with 2 or questions
	6 x 7
	 42

	Group C: Long answer questions
	2 with 1 or question
	2 x 12 marks
	24

	 
	 
	Total
	80 Marks


 

Recommended books:

Organic Chemistry of Natural Products Vol I, Gurdeep R. Chatwal,( 1999) Himalaya Publishing House, Delhi.( Unit  I, II, VIII)
 Organic Chemistry of Natural Products Vol II, Gurdeep R Chatwal, Himalaya Publishing House, Delhi

( Unit III, IV, V)
Fundamental Concepts of Applied Chemistry, Jayashree Ghost,  S. Chand & Company Ltd., New Delhi ( Unit VI, VII, IX)

Engineering Chemistry, Jain & Jain, Dhanpat Rai Publishing Company (P) Ltd., New Delhi.( X, XI , XII) 
Reference books: 
Fundamentals of Biochemistry, Dr. J.L. Jain, Dr. Sunjay Jain, Nitin Jain, S. Chand & company Ltd., New Delhi.

An Easy Approach to Basic Biochemistry, B.R. Pandey, Heritage Publishers & Distributers (P) Ltd., Kathmandu.

Text Book of Polymer Science 3rd edition, Fred W. Billmeyer, I.R., WILE, New York.

Part II : Practical 
Course Title: Chemistry  III




Full mark:  20

Course No.: Sc.Ed. 433




Pass mark: 8
Nature of course: Practical ( P)                                        Period per week: 3P (3pds/day

Level: B.Ed ( 4 Yr) 
&1day/2weeks)



Year: Third

Objectives of Practical Courses:

· Develop observational, manipulative, calculative and interference drawing skills.

· Develop in students’ ability to perform experiments having due regard for safety.

· Maintain record base of the performed experiments.
	Experiments:

· Identify the given carbohydrates such as glucose, fructose, sucrose & starch.

· Perform some sample tests for proteins.

· Determine chlorides content in a given content in a given sample of water.

· Determine free chlorine content in a given sample of water. 

· Determine heat of neutralization of strong acid & strong base.

· Determine heat of solution of potassium acetate.

· Estimate the amount of CaCo3 in a sample of marble.

· Study the kinetics of acid catalyzed of methyl acetate at laboratory temperature.

· Determine the alkalinity of water.

· Compare the cleaning power of two samples of detergents by determining the reduction they cause in surface of water.  

· 


Evaluation  
Practical part 

The marks allocated to practical part are given in the following table.

	Examination
	Area of examination
	Marks
	Total

	Internal
	Regularity
	1
	4

	
	Regular practical performance
	1.5
	

	
	Record Book
	1.5
	

	External
	Experiment
	12
	16

	
	
	
	

	
	
	
	

	
	
	
	











Total 

20 
Recommended books for Practical:

Sthapit, M.K., & Pradhananga, R.R  (1998). Experimental physical chemistry. Kathmandu: Taleju Prakashan

Vishnoi, N.K ( 1985). Advanced Practical Chemistry, Vani  Educational books, Vikash publishing house, Pvt Ltd., New Delhi.

228

