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Vision and Mission of the Department
Vision:
To expose the students to in-depth knowledge of different branches of chemistry so that they can mould themselves in various sectors of employability like industry, research, and teaching and understand global challenges like pollution, climate change etc and work for solutions through green initiatives.
Mission:
· To offer program and courses which would equip the students with adequate knowledge of chemistry and prepare them for higher education and persue employability in various sectors.
· To enrich knowledge in practicals, develop lab skills and design student centered activities that help to develop research orientation.
· Impart knowledge to address environmental issues through sustainable green chemical practices.
· Impart conventional and advanced skills for analysis of chemical substances which provide edge to persue employability in industry

Aim and Objectives
Aim: To educate young women students and prepare them in various fields like teaching, employment, research and to make them dynamically competent enough for a diverse and changing world.  Our department strives to provide quality and value based education.

Objectives:
By the completion of graduation, the student must
· Be familiar with the various areas of chemistry like Organic Chemistry, Inorganic Chemistry, General Chemistry, Physical Chemistry and Analytical Chemistry.
· Be able to work effectively and safely in the laboratory environment.
· Be able to communicate efficiently both orally and in writing.
· Learn how to think critically and analyse chemical problems.
· Be able to work in teams as well as independently.
· Develop abstract thinking skills as well as concrete thinking skills
· Be able to initiate career in the field of Chemistry.
· Be able to realise the ethics of Chemistry and social responsibility.
To realize the above objectives, the action programme proposed is
· The timely and effective guidance of students
· Assigning and encouraging the students to take up independent as well as group laboratory projects.
· Encouraging student seminars and student projects.
· Laboratory experience with up to date equipment.
· Providing opportunity for students to interact with alumni and professional chemists.
· Encouraging students to work in the social environment to create awareness of chemistry among people.






Programme Specific Outcomes (PSO)
	PSO
	Upon the successful completion of B.Sc. Degree with Chemistry as one of the subject, the students will be able to

	PSO-1
	Systematic & coherent understanding of fundamental concepts of Physical, Organic, Inorganic, Analytical and all other allied Chemistry subjects and the ability to demonstrate practical techniques in these fields.

	PSO-2
	Incorporation of skills to handle recent advances required for Research Orientation, Employability and Entrepreneurship.

	PSO-3
	Inculcate Ethical and Environmental consciousness leading to sustainable development of society.




List of Programmes offered by the Department


	S. No
	Title of the programme

	1
	B. Sc., Chemistry Major

	2
	B.Sc. Mathematics, Physics, Chemistry

	3
	B.Sc. Botany, Zoology, Chemistry

	4
	B. Sc. Microbiology, Botany, Chemistry

	5
	B.Sc. Microbiology, Zoology, Chemistry

	6
	B. Sc. Biotechnology, Botany, Chemistry

	7
	B.Sc. Biotechnology, Zoology, Chemistry

	8
	B.Sc. Biotechnology, Biochemistry, Chemistry

	9
	B.Sc. Aquaculture technology, Zoology, Chemistry

	10
	B.SC. Botany, Horticulture, Chemistry


	






B.Sc. Chemistry Course Structure
	S. No.
	SEM
	Module Nature
	Module Name
	No. of teaching hours
	Credits
	Evaluation %
(CIA : SEE)

	1
	I
	Course-I
(For Physical Sciences)
	Essentials and applications of Mathematical, Physical and Chemical Sciences
	5h/week
	4
	40 : 60

	
	
	Course-II
(For Physical Sciences)
	Advances in Mathematical, Physical and Chemical sciences
	5h/week
	4
	40 : 60

	
	
	Course-I
(For Biological Sciences)
	Introduction to Classical Biology
	5h/week
	4
	40 : 60

	2
	II (Chemistry Major)
	Course-III
	General & Inorganic Chemistry - (T)
	45 h
	3
	40 : 60

	
	
	Practical-I
	Qualitative Analysis of Simple Salt
	30 h
	1
	External

	
	
	Course-IV
	Inorganic Chemistry-I - (T)
	45 h
	3
	40 : 60

	
	
	Practical-II
	Inorganic Chemistry-I - (P)
	30 h
	1
	External

	3
	II
(Organic Chemistry Minor)
	Course-I
	Fundamentals in Organic Chemistry
	45 h
	3
	40 : 60

	
	
	Practical-I
	Fundamentals in Organic Chemistry Practical
	30 h
	1
	External

	3
	III
	Core-III
	Organic Chemistry and Spectroscopy
	60 h
	4
	30 : 70

	
	
	Practical-III
	Organic preparations and IR Spectral Analysis
	30 h
	1
	Internal

	4
	IV
	Core-IV
	Inorganic, Organic and Physical Chemistry
	60 h
	4
	30 : 70

	
	
	Practical-IV
	Organic Qualitative analysis
	30 h
	1
	External

	
	
	Core-V
	Inorganic and Physical chemistry
	60 h

	4
	30 : 70

	
	
	Practical-V
	Conductometric and Potentiometric Titrimetry
	30 h
	1
	External

	5
	V
	Core-VIA
Practical-VIA
	Synthetic Organic Chemistry
Synthetic Organic Chemistry-PRACTICAL
	45 h
45 h
	3
2
	30 : 70
External

	
	
	Core-VIIA
Practical-VIIA
	Analysis of Organic compounds
Analysis of Organic compounds -PRACTICAL
	45 h
45 h
	3
2
	30 : 70
External

	
	
	Core-VIB
Practical-VIB
	Analytic Methods in Chemistry-1
Analytic Methods in Chemistry-1-PRACTICAL
	45 h
45 h
	3
2
	30 : 70
External

	
	
	Core-VIIB
Practical-VIIB
	Analytic Methods in Chemistry-2
Analytic Methods in Chemistry-2-
Practical
	45 h
45 h
	3
2
	30 : 70
External

	
	
	Core-VID
Practical-VID
	Environmental Chemistry
Environmental Chemistry -Practical
	45 h
45 h
	3
2
	30 : 70
External

	
	
	Core-VIID
Practical-VIID
	Green Chemistry and Nanotechnology
Green Chemistry and Nanotechnology-
Practical
	45 h
45 h
	3
2
	30 : 70
External

	6
	VI
	Internship/Apprenticeship

	7
	VII
	Core-VIII
	Inorganic Chemistry-I: Advance Studies in Complexes and Group theory
	60 h
	4
	30 : 70

	
	
	Core-VIII Practical
	Inorganic Chemistry-I: Qualitative Analysis of Inorganic Mixture Practical
	30 h
	1
	External

	
	
	Core-IX
	Organic Chemistry-I: Stereo Chemistry and Natural Products
	60 h
	4
	30 : 70

	
	
	Core-IX Practical
	Organic Chemistry Practicals –I
	30 h
	1
	External

	
	
	Core-X
	Physical Chemistry-I: Thermodynamics, Electrochemistry and Chemical Kinetics
	60 h
	4
	30 : 70

	
	
	Core-X Practical
	Physical Chemsitry Practicals –I
	30 h
	1
	External

	
	
	Core-XI
	Analysis of Drugs, Foods, Dairy Products &Bio Chemical Analysis
	60 h
	4
	30 : 70

	
	
	Core-XI Practical
	Analysis of Drugs, Foods, Dairy Products &Bio-Chemical Analysis- Practical Syllabus
	30 h
	1
	External

	
	
	Core-XII
	Polymer Chemistry
	60 h
	4
	30 : 70

	
	
	Core-XII Practical
	Polymer Chemistry- Practical
	30 h
	1
	External

	
	
	Core-XIII
	Online Course
	-
	5
	-

	8
	VIII
	Core-XIV
	Inorganic Chemistry-II: Metal Cluster, Electronic spectra of Complex compounds and Bioinorganic chemistry
	60 h
	4
	30 : 70

	
	
	Core-XIV Practical
	Inorganic Chemistry-II: Quantitative analysis
	30 h
	1
	External

	
	
	Core-XV
	Modern Organic synthesis and Natural Products
	60 h
	4
	30 : 70

	
	
	Core-XV Practical
	Organic Chemistry Practicals –I
	30 h
	1
	External

	
	
	Core-XVI
	Physical Chemistry: Quantum and Molecular Spectroscopy
	60 h
	4
	30 : 70

	
	
	Core-XVI Practical
	Physical Chemsitry Practicals –I
	30 h
	1
	External

	
	
	Core-XVII
	Pharmaceutical and Medicinal Chemistry
	60 h
	4
	30 : 70

	
	
	Core-XVII Practical
	Pharmaceutical and Medicinal Chemistry- Practical
	30 h
	1
	External

	
	
	Core-XVIII
	Corrosion and Its Prevention
	60 h
	4
	30 : 70

	
	
	Core-XVIII Practical
	Corrosion and its Prevention -Practical
	30 h
	1
	External

	
	
	Core-XIX
	Online Course
	-
	5
	-



B.Sc. SINGLE MAJOR CHEMISTRY COURSE STRUCTURE
	Year
	Semester
	Course
	Subject
	Hours
	Credits
	CIA
	SEE
	Total

	I Year
	Semester-I
	Course-I
	Essentials and applications of Mathematical, Physical and Chemical Sciences
	
5h/W
	
4
	
40
	
60
	

100


	
	
	Course-II
	Advances in Mathematical, Physical and Chemical sciences
	 5h/W
	4
	40
	60
	100

	
	
	Course-I
	Introduction to Classical Biology
	 5h/W
	4
	40
	60
	100



[image: ]Course wise Syllabus with Outcomes

Govt. College for Women (A), Guntur
Department of Chemistry
SEMESTER-I
COURSE-1: COURSE CODE: 1PS-CM-01
Paper-I (ESSENTIALS AND APPLICATIONS OF MATHEMATICAL, PHYSICAL AND CHEMICAL SCIENCES) (5h / Week)
Chemistry Part: 12 hrs (1h / week)
(For All Physical Sciences)
Course Outcomes:
To understand the basic concepts of chemistry and their applications in various industries in manufacturing products which have importance in everyday life
As per APSCHE syllabus
UNIT III: ESSENTIALS OF CHEMISTRY					9hrs 
Definition and Scope of Chemistry- Importance of Chemistry in daily life - Branches of chemistry and significance- Periodic Table- Electronic Configuration, chemical changes, classification of matter, Biomolecules- carbohydrates, proteins, fats and vitamins.
UNIT IV: APPLICATIONS OF CHEMISTRY					3hrs
Application of Chemistry in Industry and Technology: Chemical Manufacturing, Pharmaceuticals and Drug Discovery, Materials Science, Food and Beverage Industry.
As per Dept. of Chemistry, GCWA
UNIT III: ESSENTIALS OF CHEMISTRY				 	9hrs
Definition and scope of Chemistry –Importance of Chemistry in daily life - Branches of Chemistry and significance –Periodic Table – Electronic configuration (discussion based on competitive examinations point of view), Introduction to chemical bonding, chemical changes, Classification of matter- Based on physical and chemical change. Ores & Alloys.
UNIT IV: APPLICATIONS OF CHEMISTRY 					3hrs
Chemical manufacturing –Introduction, Methods, Examples Ammonia, Sulphuric acid Pharmaceutical and Drug discovery –preparation of paracetamol and aspirin,  Material Science- Introduction to polymers, composites, plastics etc., Food and Beverage industry- Fermentation, Food preservatives, food colours, food emulsifiers, food sweeteners, food flavours.
Recommended books:
1. Chemistry in daily life by Kirpal Singh 

Govt. College for Women (A), Guntur
Department of Chemistry
SEMESTER-I
COURSE-2: COURSE CODE: 1PS-CM-02
Paper-II (ADVANCES IN MATHEMATICAL, PHYSICAL AND CHEMICAL SCIENCES) (5h / Week)
Chemistry Part: 12 hrs. (1h / week)
(For All Physical Sciences)
Course Outcomes
1. Understand the basic principles and techniques used in computer-aided drug design and drug delivery systems 
2. Understand the types and applications of nanosensors. 
3. Explore the effects of chemical pollutants on ecosystems and human health.
As Per APSCHE syllabus
UNIT III: ADVANCES IN CHEMISTRY 					9hrs 
Computer aided drug design and delivery, nano sensors, Chemical Biology, impact of chemical pollutants on ecosystems and human health, Dye removal - Catalysis method
UNIT IV: ADVANCED APPLICATIONS OF CHEMISTRY 			3hrs
Solid waste management, Environmental remediation- Green Technology, Water treatment
As Per Dept. of Chemistry, GCWA
UNIT III: ADVANCES IN CHEMISTRY						9hrs 
Computer aided drug design and delivery:  Introduction, rational drug design, drug discovery process, drug design theory, drug design software, sustained drug delivery systems and their advantages.
Nano sensors: Definition, types of nanosensors, applications of nanosensors
Impact of chemical pollutants on ecosystems and human health 
Dye removal - Catalysis method: Heterogeneous photo catalysis (TiO2, ZnO)
UNIT IV: ADVANCED APPLICATIONS OF CHEMISTRY 			3hrs
Solid waste management: Definition, Types - Landfill, Incineration, Composting, Recycling, Vermicomposting. 
Environmental remediation- Green Technology: Introduction, In-situ and ex-situ methods of environmental remediation.
Water treatment: Definition, Water treatment methods: Physical (Sedimentation), Chemical (Precipitation) and Biological (biodegradation) processes
References:
1. Ahindra Nag and Baishakhi Dey, Computer aided drug design and delivery systems; McGraw-Hill, 2011 
2. Teik-Cheng Lim (Ed.), Nanosensors: Theory and Applications in Industry, Healthcare and Defense, CRC Press, 2011.
3. Environmental Chemistry by Anil. K. D. E.
4. Mapossa, A.B.; Mhike, W.; Adalima, J.L.; Tichapondwa, S. Removal of Organic Dyes from Water and Wastewater Using Magnetic Ferrite-Based Titanium Oxide and Zinc Oxide Nanocomposites: A Review. Catalysts 2021, 11, 1543. https://doi.org/10.3390/catal11121543
Govt. College for Women (A), Guntur
Department of Chemistry
SEMESTER-I
COURSE-1: COURSE CODE: 1LS-CM-01
Paper-I (INTRODUCTION TO CLASSICAL BIOLOGY) (5h/week)
Chemistry Part: 12 hrs (1h / week) (For All Biological Sciences)
Course Outcomes:
To understand the basic concepts of chemistry and their applications in importance in everyday life
As per APSCHE syllabus
UNIT IV: ESSENTIALS OF CHEMISTRY					9hrs 
Definition and scope of chemistry, applications of chemistry in daily life. Branches of chemistry. Chemical bonds – ionic, covalent, non-covalent – Vander Waals, hydrophobic, hydrogen bonds. Green chemistry
As per Dept. of Chemistry, GCWA
UNIT IV: ESSENTIALS OF CHEMISTRY					9hrs 
Definition and scope of chemistry, applications of chemistry in daily life. Branches of chemistry. Chemical bonds – ionic, covalent, non-covalent – Vander Waals, hydrophobic, hydrogen bonds. Green chemistry–Basic principles and significance.
References:
1. Karen Timberlake, William Timberlake, 2019. Basic chemistry. 5th Edition. Pearson publishers. 
2. Subrata Sen Gupta, 2014. Organic chemistry. 1st Edition. Oxford publishers.
Questions
1. Illustrate the ionic and covalent chemical bonds and how electronegativity is used in determining the type of chemical bond. (8 Marks)
2. Write an essay on strategies of green chemistry to ensure sustainable environment and discuss the goals and limitations of green chemistry. (8 Marks)
3. Mention any four applications of chemistry in daily life (4 Marks)
4. Write short notes on any four branches of Chemistry (4 Marks)

Govt. College for Women (A), Guntur 
SEMESTER II (2CHE-03) 
Paper III (GENERAL AND INORGANIC CHEMISTRY) 45 hrs (3h / w)

i. Course Outcomes: At the end of the course the student will be able to
1. Understand the structure of atom, periodicity of elements and the molecular 
2. interactions among them.
3. Interpret and analyse various types of bonding among atoms/ions/molecules.
4. Understand and evaluate the properties of compounds arising from chemical bond formation and theories involved.
ii. Syllabus
Unit I: Atomic Structure and Periodic table 				9 h
Electronic configuration: Bohr theory, duel nature of electrons, Heisenberg uncertainty principle, the Schrodinger equation, significance of wave functions, normalization of wave function, radial and angular wave functions, Pauli’s exclusion principle, Hund’s rule, sequence of energy levels (Aufbau principle).
Periodicity: periodic law and arrangement of elements in the periodic table, IUPAC nomenclature and group number, horizontal, vertical, and diagonal relationships in the periodic table. General properties of atoms: size of atoms and ions-atomic radii, ionic radii, covalent radii; trend in ionic radii, ionization potential, electron affinity; electronegativity - Pauling, Mulliken-Jaffe, Allred-Rochow definitions; oxidation states and variable valence; isoelectronic relationship; inert-pair effect.
UNIT 2: Ionic bond 							9 h
Properties of ionic compounds, factors favouring the formation of ionic compounds-ionization potential, electron affinity, and electronegativity. Lattice energy: definition, factors affecting lattice energy, Born-Haber cycle-enthalpy of formation of ionic compound and stability. Stability of ionic compounds in terms of ∆Hf and Uo. Solubility and thermal stability of ionic compounds. Covalent character in ionic compounds-polarization and Fajan’s rules; effects of polarization-solubility, melting points, and thermal stability of typical ionic compounds.
UNIT 3: The Covalent Bond 						9 h
Valance Bond theory-arrangement of electrons in molecules, hybridization of atomic orbitals and geometry of molecules- BeCl2, BF3, CH4, PCl5, SF6 – VSEPR model-effect of bonding and nonbonding electrons on the structure of molecules, effect of electronegativity, isoelectronic principle, illustration of structures by VESPR model- NH3, H2O, SF4, ICl4-, ICl2-, 
XeF4, XeF6. Molecular orbital theory -LCAO method, construction of M.O. diagrams for homo-nuclear and hetero-nuclear diatomic molecules (N2, O2, CO and NO)
UNIT 4: Metallic and Weak Bonds 					9 h
The Metallic bond: metallic properties, free electron theory, Valence Bond Theory, band theory of metals. Explanation of conductors, semiconductors and insulators.
Weak bonds: hydrogen bonding-intra- and intermolecular hydrogen bonding, influence on the physical properties of molecules, comparison of hydrogen bond strength and properties of hydrogen bonded N, O and F compounds; associated molecules-ethanol and acetic acid; vander Waals forces, ion dipole-dipole interactions.
UNIT 5: Acids and Bases 							9 h
Theories of acids and bases: Arrhenius theory, Bronsted-Lowry theory, Lewis theory, the solvent system, Nonaqueous solvents: classification-protonic and aprotic solvents, liquid ammonia as solvent-solutions of alkali and alkaline earth metals in ammonia
Types of chemical reactions: acid-base, oxidation-reduction, calculation of oxidation number. Definition of pH, pKa, pKb. Types of salts, Salt hydrolysis. Pearson’s concept, HSAB principle & its importance, bonding in Hard-Hard and Soft-Soft combinations.

iii. List of Reference Books
1. J. D. Lee, Concise Inorganic Chemistry, 5th ed., Blackwell Science, London, 1996.
2. B. R. Puri, L. R. Sharma, K. C. Kalia, Principles of Inorganic Chemistry, Shoban Lal Nagin Chand and Co., 1996.
3. D. F. Shriver and P. W. Atkins, Inorganic Chemistry, 3rd ed., W. H. Freeman and Co, London.
iv. Practical- I: Qualitative Analysis of SIMPLE SALT
Qualitative Inorganic analysis (At the end of the semester)
(Minimum of Six simple salts should be analysed)
Course outcomes: At the end of the course, the student will be able to
1. Understand the basic concepts of qualitative analysis of inorganic simple salt.
2. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory
3. Apply the concepts of common ion effect, solubility product and concepts related to qualitative analysis
v. Laboratory course syllabus: Analysis of SIMPLE SALT 		50M
Analysis of simple salt containing ONE anion and ONE cation from the following:
Anions: Carbonate, Sulphate, Chloride, Bromide, Acetate, Nitrate, Borate, Phosphate. 
Cations: Lead, Copper, Iron, Aluminium, Zinc, Nickel, Manganese, Calcium, Strontium, Barium, Magnesium and Ammonium.
vi. Reference books
1. Vogel's Qualitative Inorganic Analysis, Seventh edition, Pearson.
Govt. College for Women (A), Guntur 
SEMESTER II (2CHE-04) 
Paper IV (INORGANIC CHEMISTRY-I) 45 hrs (3h / w)	
i. Course outcomes: At the end of the course, the student will be able to
1. Understand preparation and general properties of elements/compounds of periodic table.
2. Understand and interpret the structural formation of Inorganic compounds their applications in various fields.
3. Compare and evaluate unique properties of elements of periodic table and understand the laws involved in chemistry. 
ii. Syllabus
UNIT-I: Chemistry of p-block elements – I 				9 h
Group 13: Preparation & structure of Diborane, Borazine and (BN)x 
Group 14: Preparation, classification and uses of silicones and Silanes. 
Group 15: Preparation & structure of Phosphonitrilic Chloride P3N3Cl6
UNIT-II: Chemistry of p-block elements – II 				9 h
Group 16: Classification of Oxides, structures of oxides and Oxoacids of Sulphur 
Group 17: Preparation and Structures of Interhalogen compounds. Pseudohalogens
UNIT-III: Chemistry of d-block elements				9 h
Characteristics of d-block elements with special reference to electronic configuration, variable valence, colour, magnetic properties, catalytic properties and ability to form complexes. Stability of various oxidation states of 3d series-Latimer diagrams.
UNIT-IV: Chemistry of f-block elements				9 h
Chemistry of lanthanides - electronic configuration, oxidation states, lanthanide contraction, consequences of lanthanide contraction, colour, and magnetic properties. Separation of lanthanides by ion exchange method.
Chemistry of actinides - electronic configuration, oxidation states, actinide contraction, comparison of lanthanides and actinides.
UNIT-V: Radioactivity 							9 h
Definition, Isotopes, n/p ratio, binding energy, types of radioactivity, Soddy-Fajan’s displacement law, Law of Radioactivity, Radioactive decay series, Nuclear Reactions-fission and fusion, Applications of radioactivity.
iii. List of Reference books:
1. Basic Inorganic Chemistry by Cotton and Wilkinson
2. Advance Inorganic chemistry vol-I by Satya Prakash
3. Inorganic chemistry by Puri and Sharma
4. Concise Inorganic Chemistry by J D Lee
5. Nuclear Chemistry by Maheshwar Sharon, 2009
MPractical- II: Preparation of Inorganic Compounds
(At the end semester)
iv. Course outcomes: At the end of the course, the student will be able to:
1. Understand the basic concepts of inorganic preparations.
2. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory
3. Apply the properties of various elements for the preparation of inorganic compounds.
v. Syllabus
1. Crystallization of compounds and determination of melting point.
2. Preparation of Cuprous chloride.
3. Preparation of Potash Alum.
4. Preparation of Chrome Alum.
5. Preparation of Ferrous oxalate
6. Preparation of Ferrous ammonium sulphate.

vi. Reference books
1. Vogel's Qualitative Inorganic Analysis, Seventh edition, Pearson.
Govt. College for Women (A), Guntur 
SEMESTER-II (2CHE-M1)
Paper-I (FUNDAMENTALS IN ORGANIC CHEMISTRY) 45 hrs (3h / w)
i. Course outcomes: At the end of the course, the students will be able to 
1. Understand and explain the basic concepts of aliphatic, alicyclic and aromatic compounds
2. Apply the fundamental concept of structural theory in organic chemistry, predict the reactivity of organic compound from its structure and identify many organic reaction mechanisms.
3. Correlate and describe the stereochemical properties of organic compounds and reactions.
ii. Syllabus
UNIT-I: STRUCTURAL THEORY IN ORGANIC CHEMISTRY		12h
                                        
(a) Types of bond fission and organic reagents (Electrophilic, Nucleophilic, and free radical reagents including neutral molecules like H2O, NH3 & AlCl3). 
Inductive effect. Application of inductive effect (a) Basicity of amines (b) Acidity of carboxylic acids (c) Stability of carbonium ions. 
Resonance or Mesomeric effect, application to (a) acidity of phenol, and (b) acidity of carboxylic acids. 
Types of Organic reactions: Addition - electrophilic, nucleophilic and free radical. Substitution - electrophilic, nucleophilic and free radical. Elimination- Examples. 
(b) Organic Stereochemistry: Concept of isomerism, types of isomerism - configurational and conformational isomerism with suitable examples.
UNIT-II:  ACYCLIC HYDROCARBONS						9h 
Alkenes - Preparation of alkenes. Properties: Addition of hydrogen - heat of hydrogenation and stability of alkenes. Addition of halogen and its mechanism. Addition of HX, Markonikov's rule, addition of H2O, HOX, and addition of HBr in the presence of peroxide (anti - Markonikov's addition).
Dienes - Types of dienes, reactions of conjugated dienes - 1,2- and 1,4- addition of HBr to 1,3 – butadiene and its mechanism and Diels – Alder Reaction.


UNIT-III:  ACYCLIC HYDROCARBONS						7h 
Alkynes- Preparation by dehydrohalogenation of dihalides, dehalogenation of tetrahalides, Properties; acidity of acetylenic hydrogen (formation of metal acetylides i.e Na, Cu, Ag). Preparation of higher acetylenes, metal ammonia reductions, physical properties. Chemical reactivity - electrophilic addition of X2, HX, H2O (Tautomerism), and Polymerisation reaction of acetylene, comparison of acidity of ethene and ethyne.
UNIT-IV ALICYCLIC HYDROCARBONS (CYCLOALKANES)			7h 
Nomenclature, Preparation by Freunds method, Wislicenus method. Properties - reactivity of cyclopropane and cyclobutane by comparing with alkanes, Stability of cycloalkanes - Baeyer's strain theory, Sachse and Mohr predictions and Pitzer's strain theory. Conformational structures of cyclohexane.
UNIT-V: BENZENE AND ITS REACTIVITY						10h
Concept of aromaticity - aromaticity (definition), Huckel's rule - application to Benzenoid (Benzene, Naphthalene) and Non - Benzenoid compounds (cyclopropenyl cation, cyclopentadienyl anion and tropylium cation)
Reactions - General mechanism of electrophilic substitution, mechanism of nitration, Friedel Craft's alkylation and acylation. Orientation of aromatic substitution - Definition of ortho, para and meta- directing groups. Ring activating and deactivating groups with examples (Electronic interpretation of various groups like NO2 and phenolic). Orientation of (i) Amino, and methyl groups (ii) Carboxy, nitro, nitrile. Significance of aromatic compounds in pharmacy.
iii. List of Reference Books 
1. Organic Chemistry by Morrisson and Boyd 
2. A Text Book of Organic chemistry by I L Finar Vol I
3. A Text Book of Organic chemistry by V. K .Ahluwalia, Rakesh K. Parashar.
4. A Text Book of Organic chemistry by Arun Bahl BS Bahl.
Fundamentals in Organic Chemistry Practical
Organic Functional Group Reactions (At the end of semester)
iv. Practical Syllabus
Reactions of the following functional groups present in organic compounds (at least 4): Alcohols, phenols, aldehydes, ketones, carboxylic acids and amines
Govt. College for Women (A), Guntur
SEMESTER –III CHE303-3 (Present)
PAPER III (ORGANIC CHEMISTRY & SPECTROSCOPY) 60 hrs. (4h/w)
i. Course Learning outcomes: 
At the end of the course, the student will be able to
· Understand preparation, properties and reactions of hydroxyl compounds and carbonyl compounds and acquire knowledge on basic concepts of molecular spectroscopy.
· Use the synthetic chemistry learnt in this course to do functional group transformations and molecular spectroscopy for analysis of organic compounds
· Propose plausible mechanisms for any relevant reaction

ii. Syllabus:
ORGANIC CHEMISTRY							32h
UNIT – I
Alcohols & Phenols 								10h
Alcohols: Classification of alcohols; preparation of alcohols from alkyl halides, Grignard reagents, hydroboration of olefins and Bouvaelt-Blanc Reduction; relative reactivity of 1°, 2°, 3° alcohols; Definition of diols, Pinacol-Pinacolone rearrangement; Significance of ethanol and methanol in the industry.
Phenols: Preparation and properties; Acidity and factors effecting it, ring substitution reactions, Reimer–Tiemann and Kolbe’s–Schmidt Reactions, Fries and Claisen rearrangements with mechanism.
UNIT-II
Carbonyl Compounds 							10h
Preparation of carbonyl compounds; Nucleophilic additions, Nucleophilic addition-elimination reactions with ammonia derivatives; Mechanisms of Aldol and Benzoin condensation, Claisen-Schmidt, Perkin, Cannizzaro and haloform reaction. Oxidation by KMnO4, K2Cr2O7,   Baeyer-Villiger oxidation, Clemmensen, Wolf–Kishner reductions (only reactions). 
Active methylene compounds: Keto-enol tautomerism. Preparation and synthetic applications of diethyl malonate and ethyl acetoacetate.
UNIT-III
Carboxylic Acids and their Derivatives 					12h
Classification of carboxylic acids, General methods of preparation from Nitriles, esters, Grignard reagents, physical and chemical properties of mono carboxylic acids, acidity of carboxylic acids, effect of substituents on acidic strength.
Mechanism of acidic and alkaline hydrolysis of esters, Claisen condensation, Reformatsky reactions and Curtius rearrangement.
Reactions involving -H, -OH and -COOH groups- salt formation, anhydride formation, acid chloride formation, amide formation and esterification (mechanism). Degradation of carboxylic acids by Huns-Diecker reaction, decarboxylation by Schmidt reaction, halogenation by Hell- Volhard- Zelinsky reaction. 

SPECTROSCOPY					28h 
UNIT-IV
Molecular Spectroscopy-I 					14h
Interaction of electromagnetic radiation with molecules and various types of spectra; 
Rotation spectroscopy: Selection rules, intensities of spectral lines, determination of bond lengths of diatomic molecule, isotopic substitution.
Vibrational spectroscopy: Hooke’s law and determination of force constant, Selection rules for vibrational transitions, vibrational degrees of freedom for polyatomic molecules, and modes of vibration. Regions of Infrared radiation and types of molecular vibrations, functional group and fingerprint region. Fundamental frequencies, overtones and hot bands.
IR spectra of alkanes, alkenes and simple alcohols (inter and intramolecular hydrogen bonding), aldehydes, ketones, carboxylic acids and their derivatives (effect of substitution on >C=O stretching absorptions).
UNIT-V 									
Molecular Spectroscopy-II							14h
Electronic spectroscopy: Energy levels of molecular orbitals (σ, π, n). Selection rules for electronic spectra. Types of electronic transitions in molecules, effect of conjugation.  Concept of chromophore. Bathochromic and hypsochromic shifts. Beer-Lambert’s law and its limitations.
Application of electronic spectroscopy and Woodward rules for calculating λmax of conjugated dienes and α, β – unsaturated compounds. 
Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of nuclear magnetic resonance, equivalent and non-equivalent protons, position of signals. Chemical shift, NMR splitting of signals - spin-spin coupling, coupling constants. Applications of NMR with suitable examples - ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribromo ethane, ethyl acetate, toluene and acetophenone.
iii. Suggested Readings
List of Reference Books
1. A Text Book of Organic Chemistry by Bahl and Arunbahl
2. A Text Book of Organic chemistry by I. L. Finar, Vol-I
3. Organic chemistry by Bruice
4. Organic chemistry by Clayden
5. Spectroscopy by William Kemp
6. Spectroscopy by Pavia
7. Organic Spectroscopy by J. R. Dyer
8. Elementary organic spectroscopy by Y.R. Sharma
9. Spectroscopy by P. S. Kalsi
10. Spectrometric Identification of Organic Compounds by Robert M Silverstein, Francis X Webster
iv. Practical Syllabus-III:
LABORATORY COURSE –III           30hrs (2h / w)
Practical Paper-III 
Organic preparations and IR Spectral Analysis 		50M
           (At the end of Semester-III)
Organic preparations							40M
1. Acetylation of one of the following compounds: 
Amines (aniline, o-, m-, p-toluidines and o-, m-, p-anisidine) and phenols (β-naphthol, vanillin, salicylic acid) by any one method:
a. Using conventional method.
b. Using Green Approach
2. Benzolyation of one of the following amines (aniline, o-, m-, p- toluidines and o-, m-, p-anisidines) 
3. Nitration of any one of the following: 
a. Acetanilide/nitrobenzene by conventional method 
b. Salicylic acid by green approach (using ceric ammonium nitrate).
IR Spectral Analysis 							10M
IR Spectral Analysis of the following functional groups with examples 
a) Hydroxyl groups
b) Carbonyl groups
c) Amino groups
d) Aromatic groups
Govt. College for Women (A), Guntur
SEMESTER IV-CHE303-4 (Present)
Paper IV (Inorganic, Organic and Physical Chemistry) 60 hrs. (4 h / w)
i. Course Learning outcomes: 
At the end of the course, the student will be able to
· [bookmark: _Understand_preparation,_properties_and]Understand the relationship between bonding -structure, stability and reactivity of organometallic compounds, hetero cyclic compounds and bio molecules
· [bookmark: _Use_the_synthetic_chemistry_learnt_in_]Apply the synthetic chemistry learnt to do functional group transformations and propose the mechanisms for relevant reactions. Correlate the effect of structure on the physical properties of organic molecules
· [bookmark: _Propose_plausible_mechanisms_for_any_r]Understand and demonstrate the laws and concepts of photochemistry and thermodynamics and dependence of rate of a photochemical reaction on the mechanism and able to predict the feasibility of chemical reactions.
ii. Syllabus
UNIT - I
Organometallic Compounds 						10h
Definition and classification of organometallic compounds on the basis of bond type, Concept of hapticity of organic ligands.
Metal Alkyls: Preparation of alkyllithium; properties of metal alkyls: reaction with epoxides and CO2; important structural features of methyl lithium (tetramer) and trialkyl aluminium (dimer), concept of multicentre bonding in these compounds. Role of triethylaluminium in polymerisation of ethene (Ziegler – Natta Catalyst). Preparation of Grignard reagents, properties – reactions with water CO2 and carbonyl compounds. Applications of organolithium and magnesium compounds. Ferrocene: Preparation and reactions (acetylation, alkylation, metallation)
UNIT – II
Carbohydrates 								9h
Occurrence, classification and their biological importance, Monosaccharides: Constitution and absolute configuration of glucose and fructose, epimers and anomers, mutarotation, determination of ring size of glucose and fructose, Haworth projections and conformational structures; Interconversions of aldoses and ketoses; Killiani-Fischer synthesis and Ruff degradation; Disaccharides– Elementary treatment of maltose, lactose and sucrose. Polysaccharides–Elementary treatment of starch.
UNIT- III									13h
Amino acids and proteins 							6h
Introduction: Definition of Amino acids, classification of Amino acids into alpha, beta, and gamma amino acids. Natural and essential amino acids - definition and examples, classification of alpha amino acids into acidic, basic and neutral amino acids with examples. 
Methods of synthesis: General methods of synthesis of alpha amino acids (specific examples - glycine, alanine, valine and leucine) by following methods: (a) from halogenated carboxylic acid (b) Gabriel Phthalimide synthesis (c) Strecker's synthesis.
Physical properties: Zwitter ion structure – salt like character - solubility, melting points, amphoteric character, definition of isoelectric point.
Chemical properties: General reactions due to amino and carboxyl groups - lactams from gamma and delta amino acids by heating- peptide bond (amide linkage). Structure and nomenclature of peptides and proteins.
Heterocyclic Compounds 							7h
Introduction and definition: Simple five membered ring compounds with one hetero atom. Examples: Furan, Thiophene and pyrrole - Aromatic character – Preparation from 1,4-dicarbonyl compounds, Paul-Knorr synthesis. 
Properties: Acidic character of pyrrole - electrophillic substitution at 2- or 5- position, Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction in furan.
Pyridine – Structure - Basicity - Aromaticity- Comparison with pyrrole- one method of preparation and properties - Reactivity towards Nucleophilic substitution reaction.

UNIT- IV
Nitrogen Containing Functional Groups					13h
Preparation, properties and important reactions of nitro compounds, amines and diazonium salts.
1. Nitro hydrocarbons 							3h
Nomenclature and classification-nitro hydrocarbons, structure -Tautomerism of nitroalkanes leading to aci- and keto form, Preparation of Nitroalkanes, reactivity -halogenation, reaction with HONO (Nitrous acid), Nef reaction.
2. Amines: 									10h
Introduction, classification, chirality in amines (pyramidal inversion), importance and general methods of preparation.
Properties: Physical properties, Basicity of amines: Effect of substituent, solvent and steric effects. Distinction between Primary, secondary and tertiary amines using Hinsberg’s method and nitrous acid. Discussion of the following reactions with emphasis on the mechanistic pathway:, Hofmann bromoamide reaction, carbylamine reaction, Mannich reaction, Hofmann’s exhaustive methylation, Hofmann-elimination reaction.
Diazonium Salts: Preparation and synthetic applications of diazonium salts including preparation of arenes, haloarenes, phenols, cyano and nitro compounds. Coupling reactions of diazonium salts (preparation of azo dyes).
UNIT- V									15h
Photochemistry 								5h
Difference between thermal and photochemical processes, Laws of photochemistry- Grothus- Draper's law and Stark-Einstein's law of photochemical equivalence, Quantum yield, Photochemical reaction mechanism- hydrogen- chlorine and hydrogen- bromine reaction. 
Qualitative description of fluorescence, phosphorescence, Jablonski diagram, Photosensitized reactions- energy transfer processes (simple example).
Thermodynamics 								10 h
The first law of thermodynamics-statement, definition of internal energy and enthalpy, Heat capacities and their relationship, Calculation of work for the expansion of perfect gas under isothermal and adiabatic conditions for reversible processes, State function. Temperature dependence of enthalpy of formation- Kirchoff’s equation, Second law of thermodynamics Different Statements of the law, Carnot cycle and its efficiency, Carnot theorem, Concept of entropy, entropy as a state function, entropy changes in reversible and irreversible processes. Entropy changes in spontaneous and equilibrium processes. Spontaneous and non- spontaneous processes, Helmholtz and Gibbs Energies-Criteria for spontaneity.
ii. Suggested Readings:
1. Concise coordination chemistry by Gopalan and Ramalingam
2. Coordination Chemistry by Basalo and Johnson
3. Organic Chemistry by G. Mareloudan, Purdue University
4. Text book of physical chemistry by S. Glasstone
6. Concise Inorganic Chemistry by J. D. Lee
7. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan
8. A Text Book of Organic Chemistry by Bahl and Arunbahl
9. A Text Book of Organic chemistry by I. L. Finar, Vol-I
10. A Text Book of Organic chemistry by I. L. Finar, Vol-II
11. Advanced physical chemistry by Gurudeep Raj
iii. Practical syllabus-IVA
LABORATORY COURSE – IV
Practical Paper - IVA (Organic Qualitative analysis) 	30 hrs. (2h / w)
(At the end of semester IV)
Course outcomes:
At the end of the course, the student will be able to;
1. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory 
2. Determine melting and boiling points of organic compounds
3. Understand the application of concepts of different organic reactions studied in theory part of organic chemistry
Organic Qualitative analysis 						50 M
Analysis of an organic compound through systematic qualitative procedure for functional group identification including the determination of melting point and boiling point with suitable derivatives: Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Aromatic primary amines, amides and simple sugars

Govt. College for Women (A), Guntur
SEMESTER IV-CHE5303 (Present)
Paper V (INORGANIC & PHYSICAL CHEMISTRY) 60 hrs (4 h / w)
i. Course Learning outcomes
At the end of the course, the student will be able to;
1. Acquire basic knowledge on fundamentals of coordination compounds, phase rule, chemical kinetics and electrochemistry. Understand the reaction mechanisms, stability of coordination compounds.
2. Demonstrate importance of metals in biology, the industrial and medicinal applications of coordination compounds, applications of phase rule as well as electrochemistry in industry.
3. Construct of new electrochemical cells and formation of new complexes by employing inorganic reaction mechanisms and evaluation of rates of chemical reactions.
ii. Syllabus
INORGANIC CHEMISTRY 						26 h
UNIT –I 
Coordination Chemistry 							14 h
IUPAC nomenclature of coordination compounds, Structural and stereoisomerism in complexes with coordination numbers 4 and 6. Valence Bond Theory (VBT): Inner and outer orbital complexes. Limitations of VBT, Crystal field effect, octahedral symmetry. Crystal field stabilization energy (CFSE), Crystal field effects for weak and strong fields. Tetrahedral symmetry, Factors affecting the magnitude of crystal field splitting energy, Spectrochemical series, Comparison of CFSE for Octahedral and Tetrahedral complexes, Tetragonal distortion of octahedral geometry, Jahn-Teller distortion, square planar coordination. Introduction to 18-electron rule and electron count method in coordination complexes including metal carbonyls.
UNIT –II
1. Inorganic Reaction Mechanism: 						4h
Introduction to inorganic reaction mechanisms. Concept of reaction pathways, transition state, intermediate and activated complex. Labile and inert complexes, ligand substitution reactions - SN1 and SN2, Substitution reactions in square planar complexes, Trans-effect, theories of trans effect and its applications.
2. Stability of metal complexes: 						2h
Thermodynamic stability and kinetic stability, factors affecting the stability of metal complexes, chelate effect, determination of composition of complex by Job's method and mole ratio method.
3. Bioinorganic Chemistry: 							6h
Metal ions present in biological systems, classification of elements according to their action in biological system. Geochemical effect on the distribution of metals, Sodium/K-pump, carbonic anhydrase and carboxypeptidase. 
Excess and deficiency of some trace metals. Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in medicine, Cisplatin as an anti-cancer drug.
Iron and its application in bio-systems, Haemoglobin, Myoglobin. Storage and transfer of iron.
PHYSICAL CHEMISTRY 							34 h 
UNIT-III
Phase rule									6h
Concept of phase, components, degrees of freedom. Phase diagram of one component system - water system. Condensed phase rule, study of Phase diagrams of Simple eutectic systems i) Pb-Ag system, desilverisation of lead ii) NaCl-Water system, Congruent and incongruent melting point- Definition and examples for systems having congruent and incongruent melting point, freezing mixtures.
UNIT-IV
Electrochemistry					 			14h 
Specific conductance, equivalent conductance and molar conductance- Definition and effect of dilution. Cell constant. Strong and weak electrolytes, Kohlrausch's law and its applications, Definition of transport number, determination of transport number by Hittorf’s method. Debye-Huckel-Onsagar's equation for strong electrolytes (elementary treatment only). Application of conductivity measurements- conductometric titrations. Ionic mobility and ionic strength.
Electrochemical Cells- Single electrode potential, Types of electrodes with examples: Metal-metal ion, Gas electrode, inert electrode, Redox electrode, Metal-metal insoluble salt- salt anion. Determination of EMF of a cell, Nernst equation, Applications of EMF measurements - Potentiometric titrations.
UNIT-V
Chemical Kinetics 								14 h
The concept of reaction rates. Effect of temperature, pressure, catalyst and other factors on reaction rates. Order and molecularity of a reaction. Rate determining step. Derivation of integrated rate equations for zero, first and second order reactions (both for equal and unequal concentrations of reactants). Half–life of a reaction. General methods for determination of order of a reaction. Concept of activation energy and its calculation from Arrhenius equation. Theories of Reaction Rates: Collision theory and Activated Complex theory of bimolecular reactions. Comparison of the two theories (qualitative treatment only). Enzyme catalysis- Specificity, factors affecting enzyme catalysis, Inhibitors and Lock & key model. Michaels-Menten equation- derivation, significance of Michaelis-Menten constant.
iii. Suggested Readings:
1. Text book of physical chemistry by S Glasstone
2. Concise Inorganic Chemistry by J. D. Lee
3. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan
4. Advanced physical chemistry by Gurudeep Raj
5. Principles of physical chemistry by Prutton and Marron
6. Advanced physical chemistry by Bahl and Tuli
7. Inorganic Chemistry by J. E. Huheey
8. Basic Inorganic Chemistry by Cotton and Wilkinson
9. A textbook of qualitative inorganic analysis by A. I. Vogel
10. Atkins, P. W. & Paula, J. De Atkin’s Physical Chemistry Ed., Oxford University Press 10th Ed (2014).
11. Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004).
12. Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009).
13. Barrow, G. M. Physical Chemistry
iv. Practical syllabus-V:
LABORATORY COURSE – V
Practical Paper - V (Conductometric and Potentiometric Titrimetry)
(At the end of Semester IV) 30 hrs. (2 h / W)
Course outcomes
At the end of the course, the student will be able to
1. Use glassware, equipment and chemicals and follow experimental procedures in the laboratory 
2. Apply concepts of electrochemistry in experiments
3. Be familiar with electro analytical methods and techniques in analytical chemistry which study an analyte by measuring the potential (volts) and/or current (amperes) in  an electrochemical cell containing the analyte
Conductometric and Potentiometric Titrimetry 				50 M 
1. Conductometric titration- Determination of concentration of HCl solution using standard NaOH solution.
2. Conductometric titration- Determination of concentration of CH3COOH Solution using standard NaOH solution.
3. Conductometric titration- Determination of concentration of CH3COOH and HCl in a mixture using standard NaOH solution.
4. Potentiometric titration- Determination of Fe (II) using standard K2Cr2O7 solution.
5. Determination of rate constant for acid catalyzed ester hydrolysis
Govt. College for Women (A), Guntur
SEMESTER V (CHE303-6A) (Present)
Paper VIA (SYNTHETIC ORGANIC CHEMISTRY) 45 hrs (3h / w)
i. Course Learning Outcomes: 
At the end of the course, the student will be able to;
1. Acquire knowledge on basic concepts in different types of pericyclic reactions, organic photochemistry and retrosynthetic analysis.
2. Understand, demonstrate and examine the reagents and name reactions used synthetic organic chemistry.
3. Select and design new strategies for retrosynthesis and synthesis of organic compounds.
ii. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.) 
Unit-I
Pericyclic Reactions			10 h
1. A brief introduction to synthetic organic chemistry 
2. Features and classification of pericyclic reactions: Phases, nodes and symmetry properties of molecular orbitals in ethylene, 1, 3-butadiene, 1, 3, 5-hexatriene, allyl system. Thermal and photochemical reactions. Frontier molecular orbitals.
3. Electrocyclic reactions: Definition and examples, definitions of con- and dis- rotation, Woodward- Hoffmann selection rules. (Correlation diagrams are not required) 
4. Cycloaddition reactions: Definition and examples, definitions of supra facial and antara facial addition, Woodward- Hoffmann selection rules. (Correlation diagrams are not required)
Unit-II
Organic Photochemistry							8 h
1. Spin multiplicity: Singlet and triplet states  
2. Photochemistry of Carbonyl compounds: 𝑛−𝜋* and 𝜋−𝜋* transitions, Norrish Type-I and Type-II reactions
3. Paterno – Buchi reaction. Photo reduction of carbonyl compounds
Unit-III
Retrosynthesis								9 h
1. Important terms in retrosynthesis with examples: Disconnection, Target molecule, FGI, FGA, Synthon, Synthetic equivalent, Retrosynthetic analysis, Chemoselectivity, Regioselectivity 
2. Importance of order of events in organic synthesis 
3. Retro synthetic analysis of the compounds: a. Cyclohexene, b. Paracetamol, c. Benzocaine
Unit-IV
Synthetic Reactions								10 h
Bamford-Stevens Reaction, Shapiro reaction, Stork - enamine reaction (only alkylation), Wittig reaction, Peterson olefination, Robinson annulation, Baylis-Hillman reaction, Heck reaction, Suzuki coupling. Synthesis of aldehydes and ketones using 1, 3-Dithiane.
Unit-V
Reagents in Organic Chemistry						8 h
Oxidizing agents: PCC, PDC, SeO2 (Riley oxidation), NBS. 
Reducing agents: LiAlH4 (with mechanism), LTBA, NaBH4, Metal-solvent reduction (Birch reduction), Catalytic reduction.
iii. References 
1. Pericyclic reactions by Ian Fleming, Second edition, Oxford University press. 
2. Pericyclic Reactions-A Text book: Reactions, Applications and Theory by S. Sankararaman, WILEY-VCH. 
3. Reaction Mechanism in Organic Chemistry by S. M. Mukherji and S. P. Singh, Revised edition, Trinity Press. 
4. Pericyclic reactions-A Mechanistic study by S. M. Mukherji, Macmillan, India. 
5. Organic synthesis: The disconnection approach by Stuart Warren, John Wiley & Sons.
6. Organic chemistry by Jonathan Clayden, Nick Greeves and Stuart Warren, Second edition, Oxford university press. 
7. Reactions, Reagents and Rearrangements by S. N. Sanyal, Bharati Bhawan Publishers & Distributors.
iv. Practical syllabus-VIA:
LABORATORY COURSE – VIA
Practical Paper - VIA (Synthetic Organic Chemistry-PRACTICAL) 
(At the end of Semester V)
Learning Outcomes: 
On successful completion of this practical course, student shall be able to: 
1. Perform the organic qualitative analysis for the detection of N, S and halogens using the green procedure. 
2. Conduct green experiments for the preparation of benzilic acid and adipic acid.
3. Learn the use of sunlight in the synthesis of benzopinacol through photochemical process. 
4. Acquire skills in the preparation of biodiesel from waste cooking oil.  Synthesis of 1,1-bis-2-naphthol through radical coupling process.
v. Practical (Laboratory) Syllabus					30h 
1. Green procedure for organic qualitative analysis: Detection of N, S and halogens
2. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
3. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol 
4. Green oxidation reaction: Synthesis of adipic acid 
5. Photo reduction of Benzophenone to Benzopinacol in the presence of sunlight.
6. Preparation and characterization of biodiesel from vegetable oil/ waste cooking oil 
vi. Lab References
1. Vogel A. I. Practical Organic Chemistry, Longman Group Ltd. 
2. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern. 
3. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University press.
4. Mann F. G and Saunders B.C, Practical Organic Chemistry, Pearson Education.
Govt. College for Women (A), Guntur
SEMESTER V - CHE303-7A (Present)
Paper VIIA (ANALYSIS OF ORGANIC COMPOUNDS) 45 hrs (3h / w)
i. Course Learning outcomes: 
At the end of the course, the student will be able to;
1. Understand the importance of separation techniques and spectroscopic methods in the purification and structural elucidation of organic compounds.
2. Apply the knowledge gained in solvent extraction for the separation of organic compounds and infer the patterns of fragmentation in mass spectral analysis.
3. Predict the most appropriate separation technique to isolate the substances from the mixture and solve the spectral problems in writing the structures of unknown compounds.
ii. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.) 
Unit-I
Mass Spectrometry					9 h
A brief introduction to analysis of organic compounds 
Basic principles, Instrumentation - Mass spectrometer, Ionization (Electron Impact ionization, Chemical Ionization), Molecular ion, Fragment ions, metastable ions, Isotope abundance. Basic fragmentation types, Double bond equivalent (DBE) (or) Degree of unsaturation (DU), Nitrogen rule, McLafferty rearrangement. Fragmentation patterns in Toluene, 2-Butanol, Butaldehyde, Propionic acid, Ethyl chloride, 1,2-Dichloro ethane.
Unit-II
Structural elucidation of organic compounds using IR, NMR, mass spectral data	8 h
2,2,3,3-Tetra methyl butane, Isobutyraldehyde, Butane-2,3-dione, Propionic acid and methyl propionate
Unit-III
Structural elucidation of organic compounds using IR, NMR, Mass spectral data	8 h
Phenyl acetylene, acetophenone, cinnamic acid, 1,4-dimethoxy benzene and p-nitroaniline.

Unit-IV
Separation techniques-1								10 h
1. Solvent Extraction-Principle and theory, Batch extraction technique, application of batch extraction in the separation of organic compounds from mixture- acid & neutral, base & neutral. 
2. Chromatography- Principle and theory, classification, types of adsorbents, eluents, Rf values and factors affecting Rf values. 
3. Thin layer chromatography-principle, experimental procedure, advantages and applications. 
Unit-V
Separation techniques-2								10 h
1. Paper chromatography- Principle, experimental procedure, ascending, descending, radial and two dimensional, applications. 
2. Column Chromatography-Principle, classification, experimental procedure, applications. 
3. HPLC-Principle, Instrumentation-block diagram and applications. 
iii. References 
1. Organic Spectroscopy by William Kemp, Third Edition, Palgrave USA. 
2. Introduction to Spectroscopy by Pavia, Lamp man, Krizand Vyvyan, Fifth edition, Cengage. 
3. Organic Spectroscopy: Principles and Applications by Jag Mohan, Second edition, Alpha Science. 
4. Spector’s copy of Organic Compounds by P. S. Kalsi, Seventh edition, New Age International. 
5. Spectroscopic Methods in Organic Chemistry by Ian Fleming and Dudley Williams, Seventh edition, Springer. 
6. Fundamentals of Analytical Chemistry by F. James Holler, Stanley R Crouch, Donald M. Westand Douglas A. Skoog, Ninth edition, Cen gage. 
7. Analytical Chemistry by Gary D. Christian, Purnendu K. Dasgupta and Kevin A. Schug, Seventh edition, Wiley. 
8. Quantitative analysis by R. A. Day Jr. and A. L. Underwood, Sixth edition, Pearson. 
9. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson.

iv. Practical syllabus-VIIA:
LABORATORY COURSE – VIIA
Practical Paper - VIIA (Analysis of Organic compounds - PRACTICAL) 
(At the end of Semester V)
Learning Outcomes: 
On successful completion of this practical course, student shall be able to: 
1. Acquire skills in the separation of organic compounds in the given mixture using solvent extraction
2. Learn the procedure for the separation of mixture of amino acids using paper Chromatography. 
3. Prepare the TLC plates for TLC chromatography. 
4. Acquire skills in conducting column chromatography for the separation of dyes in the given mixture.
v. Practical (Laboratory) Syllabus					30h 
1. Identification of various equipment in the laboratory. 
2. Separation of organic compounds in a mixture (acidic compound + neutral compound) using solvent extraction. 
3. Separation of organic compounds in a mixture (basic compound + neutral compound) using solvent extraction.
4. Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending paper chromatography. 
5. Separation of a given dye mixture (methyl orange and methylene blue) using TLC (using alumina as adsorbent). 
6. Separation of mixture of methyl range and methyl enable by column chromatography 
7. Separation of food dyes using Column Chromatography 
8. Separation of triglycerides using TLC
  
vi. Lab References
1. Vogel A. I. Practical Organic Chemistry, Longman Group Ltd. 
2. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley-Eastern.
3. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University press. 
4. Mann F.G and Saunders B.C, Practical Organic Chemistry, Pearson Education.

Govt. College for Women (A), Guntur
SEMESTER V (CHE303-6B)
Paper VIB (ANALYTICAL METHODS IN CHEMISTRY-1) 45 hrs (3h / w)
i. Course Learning outcomes: 
At the end of the course, the student will be able to;
1. Acquire knowledge on the basic principles of volumetric and gravimetric analysis and separation methods for water and other compounds
 2. To understand the types of chemical analysis and methods to determine the errors in order to get accurate results.
3. Understand the series of steps involved in chemical analysis for determination or for separation.  
ii. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.) 
Unit-I
Quantitative analysis-1			8h
1. A brief introduction to analytical methods in chemistry. Types of quantitative analytical methods
2. Methods of expressing concentration of a solution - Molarity, Molality, Normality, v/v, w/v, ppm and ppb, preparing solutions- Standard solution, primary standards and secondary standards. 
3. Description and use of common laboratory apparatus- volumetric flask, burette, pipette, beakers, measuring cylinders.
Unit-II
Quantitative analysis-2							10h
1. Principles of volumetric analysis: Principle of acid base titrations. Theories of acid-base indicators- Ostwald and quinonoid theory. Study of acid-base titration curves, choice of indicators for the titrations - principles of redox, iodometric, complexometric and precipitation titrations. 
2. Principles of gravimetric analysis: precipitation, coagulation, peptization, co-precipitation, post precipitation, digestion, filtration, and washing of precipitate, drying and ignition.
Unit-III
Treatment of analytical data						8 h
Types of errors- Relative and absolute, significant figures and its importance, accuracy -methods of expressing accuracy, errors- Determinate and indeterminate and minimization of errors, precision-methods of expressing precision, standard deviation and confidence interval. Calibration of an instrument: need for calibration - Terms used in calibration - calibration range, zero and span value, instrument range, introduction to calibration methods in chemical analysis 
Unit-IV
Separation techniques							10 h
1. Solvent Extraction: Introduction, principle, techniques, factors affecting solvent extraction, Batch extraction, continuous extraction and counter current extraction. Synergism. Application-Determination of Iron (III).
2. Ion Exchange method: Introduction, action of ion exchange resins, applications. 
Unit-V
Analysis of water								9 h
Water quality analysis and parameters: Determination of dissolved solids, total hardness of water, turbidity, alkalinity, Dissolved oxygen, COD, determination of chloride using Mohr’s method.
iii. References
1. Fundamentals of Analytical Chemistry by F. James Holler, Stanley R Crouch, Donald 
M. West and Douglas A. Skoog, Ninth edition, Cengage. 
2. Analytical Chemistry by Gary D. Christian, Purnendu K. Dasgupta and Kevin A. Schug, Seventh edition, Wiley. 
3. Quantitative analysis by R. A. Day Jr. And A. L. Underwood, Sixth edition, Pearson.
4. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson. 
5. Text book of Environmental Chemistry and Pollution Control by S. S. Dara and D. D. Mishra, Revised edition, S Chand & Co Ltd.
iv. Practical syllabus-VIB:
LABORATORY COURSE – VIB
Practical Paper - VIB (ANALYTICAL METHODS IN CHEMISTRY-1-PRACTICAL) 
(At the end of Semester V)
Learning Outcomes: 
On successful completion of this practical course, student shall be able to: 
1. Estimate Iron(II) using standard Potassium dichromate solution 
2. Learn the procedure for the estimation of total hardness of water 
3. Demonstrate the determination of chloride using Mohr’s method
4. Acquire skills in the operation and calibration of pH meter 
5. Perform the strong acid vs strong base titration using pH meter 
v. Practical (Laboratory) Syllabus					30h
1. Estimation of Iron(II) using standard Potassium dichromate solution (using DPA indicator) 
2. Estimation of total hardness of water using EDTA 
3. Determination of chloride ion by Mohr’s method 
4. Study the effect on pH of addition of HCl/NaOH to solutions of acetic acid, sodium acetate and their mixtures. 
5. Preparation of buffer solutions of different pH (i) Sodium acetate-acetic acid, (ii) Ammonium chloride-ammonium hydroxide. 
6. pH Metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base. 
7. Determination of dissociation constant of a weak acid. 
vi. Lab References
1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson. 
Govt. College for Women (A), Guntur
SEMESTER - V (CHE303-7B)
Paper VIIB (Analytical Methods in Chemistry-2) 45 hrs. (3h / w)
i. Course Learning outcomes: 
At the end of the course, the student will be able to
1. Aquire the knowledge on various chromatographic techniques, Spectrophotometric methods, Understand the principles of chromatography, the working principle of spectrophotometer and atomic spectroscopy. (L1, L2).
2. Apply the Chromatographic principles and Laws of absorption in quantitative analysis.    
(L3, L4).
3. Evaluate skill methodologies and data for the separation of mixtures and estimate the concentrations of the samples. Analyse the samples for Quantitative analysis using Spectrophotometry and atomic spectroscopic methods. (L4, L5, L6)
ii. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.) 
Unit-I
Chromatography-Introduction and classification			8 h
Principle, Classification of chromatographic methods, Nature of adsorbents, eluents, Rf values, factors affecting Rf values.
Unit-II
TLC and paper chromatography							10 h
1. Thin layer chromatography: Principle, Experimental procedure, preparation of plates, adsorbents and solvents, development of chromatogram, detection of spots, applications and advantages. 
2. Paper Chromatography: Principle, Experimental procedure, choice of paper and solvents, various modes of development- ascending, descending, radial and two dimensional, applications. 

Unit-III
Column chromatography								10 h
1. Column chromatography: Principle, classification, Experimental procedure, stationary and mobile phases, development of the Chromatogram, applications.
2. HPLC: Basic principles, instrumentation –block diagram and applications. 
Unit-IV
Spectrophotometry								9 h
Principle, Instrumentation: Single beam and double beam spectrometer, Beer-Lambert’s law- Derivation and deviations from Beer-Lambert’s law, applications of Beer-Lambert’s Law-Quantitative determination of Fe2+, Mn2+ and Pb2+.  
Unit-V
Atomic spectroscopy								 8 h
Types, atomizer, atomic absorption and emission and applications.
iii. References 
1. Fundamental so Analytical Chemistry by F. James Holler, Stanley R Crouch, Donald 
M. Westand Douglas A. Skoog, Ninth edition, Cengage. 
2. Analytical Chemistry by Gary D. Christian, Purnendu K. Dasgupta and Kevin A. Schug, Seventh edition, Wiley. 
3. Quantitative analysis by R. A. Day Jr. and A. L. Underwood, Sixth edition, Pearson. 
4. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition/ Pearson. 
iv. Practical syllabus-VIIB
LABORATORY COURSE – VIIB
Practical Paper - VIIB (Analytical Methods in Chemistry-2) 
(at the end of Semester V or VI)
Learning Outcomes: 
On successful completion of this practical course, student shall be able to: 
1. Perform the separation of a given dye mixture using TLC 
2. Learn the preparation of TLC plates 
3. Demonstrate the separation of mixture of amino acids using paper chromatography 
4. Acquire skills in using column chromatography for the separation of dye mixture 
v. Practical (Laboratory) Syllabus					30h
1. Separation of a given dye mixture (methyl orange and methylene blue) using TLC (using alumina as adsorbent).
2. Separation of mixture of methyl orange and methylene blue by column chromatography. 
3. Separation of given mixture of amino acids (glycine and phenyl alanine) using ascending paper chromatography. 
4. Separation of food dyes using Column Chromatography 
5. Separation of triglycerides using TLC 
6. Verification of Beer-Lambert’s law. (Using potassium permanganate solution) using colorimeter /spectrophotometer. 
vi. Lab References
1. Text book of Vogel's Quantitative Chemical Analysis, Sixth edition, Pearson. 
2. Vogel A. I. Practical Organic Chemistry, Longman Group Ltd. 
3. Bansal R.K. Laboratory Manual of Organic Chemistry, Wiley- Eastern. 
4. Ahluwalia V. K. and Aggarwal R. Comprehensive Practical Organic Chemistry, University press. 
5. Mann F. Gand Saunders B.C, Practical Organic Chemistry, Pearson Education. 
Govt. College for Women (A), Guntur
SEMESTER V (CHE303-6D) (Present)
Paper VID (ENVIRONMENTAL CHEMISTRY) 45 hrs (3h / w)
i. Learning Outcomes
Students after successful completion of the course will be able to
1. Understand the environment functions and how it is affected by human activities.
2. Acquire chemical knowledge to ensure sustainable use of the world's resources and ecosystems services.
3. Engage in simple and advanced analytical tools used to measure the different types of pollution.
4. Explain the energy crisis and different aspects of sustainability.
5. Analyse key ethical challenges concerning biodiversity and understand the moral principles, goals and virtues important for guiding decisions that affect Earth’s plant and animal life.
ii. Syllabus :( Total Hours: 90, including Teaching, Lab, Field Skills Training, Unit tests etc.) 
UNIT-I 
Introduction 									10 h 
Environment Definition –Scope and importance of environment in nowadays – Nomenclature of environmental chemistry – Segments of environment– Effects of human activities on environment – Natural resources–Renewable Resources–Solar and biomass energy and Non-renewable resources – Thermal power and atomic energy – Reactions of atmospheric oxygen and Hydro logical cycle. 
UNIT-II 
Air Pollution 									8 h 
Definition – Sources of air pollution – Classification of air pollution – Ambient air quality standards- Climate change – Global warming – Pollution from combustion systems- Acid rain –Photochemical smog – Greenhouse effect – Formation and depletion of ozone – Bhopal gas disaster–Instrumental techniques to monitor pollution – Controlling methods of air pollution.
UNIT-III 
Water pollution 								9 h 
Unique physical and chemical properties of water – Water quality standards and parameters – Turbidity- pH Dissolved oxygen – BOD, COD, suspended solids, total dissolved solids, alkalinity– Hardness of water–Methods to convert temporary hard water in to soft water – Methods to convert permanent hard water into soft water – eutrophication and its effects –Waste water treatment, Solid Waste Management
UNIT-IV 
Chemical Toxicology 							8 h 
Toxic chemicals in the environment – effects of toxic chemicals – cyanide and its toxic effects – pesticides and its biochemical effects – toxicity of lead, mercury, arsenic and cadmium.
UNIT-V 
Ecosystem and biodiversity 							10 h 
Ecosystem 
Concepts–structure–Functions and types of ecosystem–Abiotic and biotic components – Energy flow and Energy dynamics of ecosystem– Food chains – Food web– Tropic levels–Biogeochemical cycles (carbon, nitrogen and phosphorus) 
Biodiversity 
Definition – level and types of biodiversity – concept- significance – magnitude and distribution of biodiversity–trends-bio geographical classification of India–biodiversity at national level. Loss of biodiversity and its consequences.
III. List of Reference books: 
1. Fundamentals of ecology by M. C. Dash 
2. A Text book of Environmental chemistry by W. Moore and F. A. Moore 
3. Environmental Chemistry by Samir K. Banerji 
4. Water pollution, Lalude, Mc Graw Hill 
5. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 
6. Environmental analysis, S. M. Khopkar (IIT Bombay)
7. Environmental Chemistry by BK Sharma & H Kaur, Goel publishing house. 
8. Fundamentals of Environmental Chemistry, Manahan, Stanley. E 
9. Applications of Environmental Chemistry, Eugene R. Wiener 
10. Web related references suggested by teacher.
Course	VI-D: Environmental Chemistry – Practical syllabus 
IV. Lab Work - Skills Outcomes: 
On successful completion of this practical course, student shall be able to: 
1. List out, identify and handle various equipment in Chemistry Lab. 
2. Learn the procedures of preparation of standard solutions. 
3. Demonstrate skills in operating instruments. 
4. Acquire skills in handling spectrophotometer. 
5. Analyse water and soil samples. 
V. Practical (Laboratory) Syllabus: (30h) (Maximum Marks: 50M). 
1. Identification of various equipment in the laboratory. 
2. Determination of carbonate and bicarbonate in water samples by double titration method. 
3. Determination of hardness of water using EDTA 
a) Permanent hardness b) Temporary hardness 
4. Determination of Chlorides in water samples by Mohr’s method. 
5. Determination of pH, turbidity and total solids in water sample. 
6. Determination of Ca2+ and Mg2+ in soil sample by flame photometry. 
7. Determination of pH in soil samples using pH metry. 
VI. List of Reference Books: 
1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) –A. I. Vogel 
2. Water pollution, Lalude, Mc Graw Hill 
3. Environmental analysis, S. M. Khopkar (IIT Bombay) 
4. Web related references suggested by teacher. 

Govt. College for Women (A), Guntur
SEMESTER-V-CHE303-7D (Present)
Paper VIID (GREEN CHEMISTRY AND NANOTECHNOLOGY) 45 hrs (3h / w)
I. Learning Outcomes 
Students after successful completion of the course will be able to:
1.  Understand the importance of twelve principles of  Green chemistry and Concepts of  Green nano synthesis     and   adopt  alternative methods and solvents for green synthesis
2. Apply the use of principles of green chemistry in nanotechnology, and for sustainable developments.
3. Analyse green methodologies for clean production and treatment mechanism for pollution treatment.
II. Syllabus: Total Hours: 90, including Teaching, Lab, Field Training, Unit tests etc.)
UNIT-I Green Chemistry-I								9 h
Introduction-Definition of green Chemistry, Need for green chemistry, Goals of Green chemistry Basic principles of green chemistry. Green synthesis- Evaluation of the type of the reaction i) Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic). An efficient, green synthesis of a compostable and widely applicable plastic (poly lactic acid) made from corn.
UNIT- II Green Chemistry-II							8 h
A. Selection of solvent:
i) Aqueous phase reactions
ii) Reactions in ionic liquids, Heck reaction, Suzuki reactions, epoxidation.  ii) Solid supported synthesis
B. Supercritical CO2: Preparation, properties and applications, (decaffeination, drycleaning)
C. Green chemistry in sustainable development.
UNIT-III Microwave and Ultrasound assisted green synthesis 			8 h
Apparatus required, examples of MAOS (synthesis of fused anthroquinones, Leukart reductive amination of ketones) - Advantages and disadvantages of MAOS. Aldol condensation –Cannizzaro reaction- Diels-Alder reactions-Strecker's synthesis
UNIT-IV Green catalysis and Green synthesis					10 h
i. Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis - bio catalysis: Enzymes, microbes Phase transfer catalysis (micellar /surfactant)
ii. Green synthesis of the following compounds: adipic acid, catechol, disodium menudo acetate (alternative Strecker’s synthesis)
iii. Microwave assisted reaction in water –Hoffmann elimination – methyl benzoate to benzoic acid – oxidation of toluene and alcohols–microwave assisted reactions in organic solvents. Diels-Alder reactions and decarboxylation reaction.
iv. Ultrasound assisted reactions–sonochemical Simmons–Smith reaction (ultrasonic alternative to iodine), Heck and Wittig reaction
UNIT – V Nanotechnology in Green chemistry	10 h
Basic concepts of Nano science and Nanotechnology – Bottom-up approach and Top down approaches with examples – Synthesis of Nano materials – Classification of Nanomaterial – Properties and Application of Nanomaterial. Chemical and Physical properties of Nanoparticles – Physical synthesis of nanoparticles – Inert gas condensation - aerosol method - Chemical Synthesis of nanoparticles – precipitation and co-precipitation method, sol-gel method.
III. Lab work - Skills Outcomes:
On successful completion of this practical course, student shall be able to:
1. List out, identify and handle various equipment in the laboratory.
2. Learn the procedures of green synthesis.
3. Demonstrate skills in the preparation and applications of Nanomaterials.
IV. Practical (Laboratory) Syllabus: (30h)	(Maximum Marks: 50M).
1. Identification of various equipment in the laboratory.
2. Acetylation of 1 amine by green method: Preparation of acetanilide
3. Rearrangement reaction in green conditions: Benzil - Benzilic acid rearrangement
4. Radical coupling reaction: Preparation of 1,1-bis -2-naphthol
5. Green oxidation reaction: Synthesis of adipic acid
6. Preparation and characterization of biodiesel from vegetable oil/ waste cooking oil
7. Preparation and characterization of Nanoparticles of gold using tea leaves.
8. Benzoin condensation using Thiamine Hydrochloride as a catalyst instead of cyanide.
9. Photo reduction of Benzophenone to Benzopinacol in the presence of sunlight
V. Reference Books:
1. Green Chemistry Theory and Practical. P. T. Anatas and J. C. Warner
2. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.
3. Real world cases in Green Chemistry M. C. Cann and M.E. Connelly
4. Green Chemistry: Introductory Text M. Lancaster: Royal Society of Chemistry (London)
5. Principles and practice of heterogeneous catalysis, Thomas J. M. Thomas, M. J. John Wiley
6. Green Chemistry: Environmental friendly alternatives R. S. Sanghli and M. M Srivastava,   Narosa Publications
7. Nanotechnology: Health and Environmental Risks, Jo Anne Shatkin, CRC Press (2008).
8. Green Processes for Nanotechnology: From Inorganic to Bioinspired Nanomaterials, Vladimir A. Basiuk, Elena V. Basiuk Springer (2015)
9. Web related references suggested by teacher

Govt. College for Women (A), Guntur
Department of Chemistry
Semester-wise Revised Syllabus under CBCS 2023-24
Four Year - B.Sc. (Hons.), Semester – VII
	Course 8: Inorganic Chemistry-I: Advance Studies in Complexes and Group theory
I. Course Learning Outcomes:
10. Understand the preparation and Physical/chemical interactions among various/atoms/complexes.
11. Understand and apply laws and theories involved in bonding, complexes, symmetry, acids and bases. Interpret the methods involved to explain stability of complexes.
12. Acquire and analyse the knowledge of structures of molecules/complexes and concepts involved in group theory.
II.	Syllabus:	
(Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)			Total: 60 hours (4hr/Week)
Unit-I:		
Chemistry of non- transition elements:		12 h
Inter halogen compounds, Halogen oxides and oxyfluorides, Clathrate compounds, Spectral and Magnetic properties of Lanthanides and Actinides. Analytical applications of Lanthanides and Actinides. Synthesis, properties and structure of B-N, S-N, P-N cyclic compounds. Intercalation Compounds.
Metal π- complexes: preparation, structure and bonding in Nitrosyl, Dinitrogen and Dioxygen Complexes.		
Unit-II: Structure and Bonding:						12 h
pπ-dπ bonding, Bent’s rule, Non-valence cohesive forces, VSEPR theory. Molecular Orbital
theory, Symmetry of Molecular orbitals, Molecular orbitals in triatomic (BeH2) molecules and ions  (NO2- ) and  energy  level  diagrams.  Application of MO theory to square planar (PtCl42-) and octahedral complexes (CoF63-, Co(NH3)63+). Walsh diagrams for linear (BeH2) and Bent (H2O) molecules
Unit-III: Metal–ligand bonding:		12 h
Crystal  Field  Theory  of  bonding  in  transition  metal  complexes-Splitting  of  d-orbitals  in octahedral, tetrahedral, square planar and Trigonal bipyramidal and Square pyramidal fields. Tetragonal distortions - Jahn-Teller effect. Applications and limitations of CFT. Experimental evidences for covalence in complexes. Molecular Orbital Theory of bonding for Octahedral, tetrahedral and square planar complexes. π-bonding and MOT - Effect of π - donor andπ –acceptor ligands on Δo. Experimental evidence for π-bonding in complexes.
Unit-IV: Metal–ligand Equilibria in solutions		12 h
Step wise and overall formation constants. Trends in stepwise   constants   (statistical effect and statistical ratio). Determination of formation constants by Spectrophotometric method (Job’s method) and Ph metric method (Bjerrum’s). Stability correlation s -Irwing-William’s series. Hard and soft acids and bases (HSAB), Acid-base strengths.
Unit- V: Group theory			12 h
Basic concepts of Symmetry and Group theory  –  Symmetry elements, symmetry operations and	point	groups	– Schoen flies symbols	– Classification of molecules into point groups–Axioms of Group theory– Group multiplication	tables	forC2V	and C3V  point groups	–Similarity Transformation and classes   –	Representations–reducible	and irreducible representations, Mulliken symbols, Orthogonality theorem and its implications, character table and its anatomy.
BI. Suggested Co-Curricular Activities
1. Training of students by related industrial experts.
2. Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3. Visits of abilities, firms, research organizations etc.
4. Invited lectures and presentations on related topics by field/ industrial experts.
IV.	Text books:
1. Inorganic Chemistry Huheey, Harper and Row.
2. Physical methods in inorganic chemistry, R. S. Drago. Affiliated East-West Pvt. Ltd.
3. Concise inorganic chemistry, J.D. Lee, ELBS.
4. Modern Inorganic Chemistry, W.L. Jolly, Mc Graw Hill.
5. Inorganic Chemistry, K.F. Purcelland J.C .Kotz Holt Saunders international.
6. Concepts and methods of inorganic chemistry, B.E. Douglas and D.H.M.C. Daniel, oxford Press.
7. Introductory quantum Mechanics, A.K. Chandra.
8. Quantum Chemistry, R.K. Prasad.
V.  Reference books:
1. In organic Chemistry, Atkins, ELBS.
2. Advanced Inorganic Chemistry, Cotton and Wilkinson, Wiley Eastern.
3. Text book of Coordination chemistry, K. Soma Sekhara Rao and K.N.K. Vani, Kalyani Publishers.
4. Group Theory and its Applications to Chemistry, K.V. Raman, Tata Mc
5. Chemical Applications of Group Theory, F.A. Cotton Wiley Eastern Limited New Delhi.
Course 8A: Inorganic Chemistry-I: Practical
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1. List out, identify and handle various equipment in Chemistry lab.
2. Understand the basic concepts of qualitative analysis of inorganic mixture.
3. Apply the concepts of common ion effect, solubility product and concepts related to qualitative analysis.
4. Acquire skills in elimination interfering anion.
5. Identification of less familiar cation.
VII.	Syllabus                                    Total Hours: 30h (2h/week)
I. Synthesis of Inorganic Metal Complexes:
Synthesis of 3d transition metal complexes of tetrahedral, square planar and octahedral geometries.
(i) Tetraamminecopper (II) sulphate monohydrate
(ii) Potassium tris(oxalato)ferrate (III) trihydrate
(iii) Tris(thiourea)copper(I) sulphate
II. Systematic Semimicro Qualitative Analysis of Inorganic six radical mixtures In systematic Semi micro qualitative inorganic analysis, inorganic mixture contains three cations and three anions. The analysis involves identification and conformation of cations and anions containing one less familiar cation (Tungsten, Molybdenum, Zirconium, Thorium, Titanium, Uranium, Cerium, Vanadium, Lithium, Berkelium etc.,) and one interfering anion. 
Anions: CO32-, S2-, SO32-, Cl-, Br-, I-, NO3-, SO42-, CH3COO-, C2O42-, C4H4O62-, PO43-, CrO42-, AsO43-, F-, BO33-
Cations:
Ammonium (NH4+)
1st group: Hg, Ag, Pb, Tl, W
2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo
3rd group: Fe, Al, Cr, Ce, Th, Ti, Zr, V, U, Be
4th group: Zn, Mn, Co, Ni
5th group: Ca, Ba, Sr
6th group: Mg, K, Li
Note: A minimum of 4 inorganic mixtures must be analysed in this Semester.
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Department of Chemistry
Semester-wise Revised Syllabus under CBCS 2023-24
Four Year - B.Sc. (Hons), Semester – VII
Course 9: Organic Chemistry: Stereo Chemistry and Natural Products

I.	Course Learning outcomes:

1. Understand and apply the substitution and elimination mechanisms at aliphatic and aromatic substrates for various reaction leading to research.
2. Acquire knowledge about stereo chemical forms for different organic molecules, conformations of acyclic, monocyclic and fused ring systems and applying it to organic compounds.
3. Understand and analyze the formation of various heterocyclic compounds and their synthesis importance of natural products in medicinal chemistry. 
II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)

Total: 60hours (4hr/Week)

Unit -I Reaction Mechanism						12 Hours
(A)	Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution
(B)	Stereo chemistry of SN2 and SN1 mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N: Aromatic Nucleophilic substitution: SN2 (Ar) (Addition – Elimination), SN1 (Ar) and benzyne mechanisms (Elimination - Addition); evidence for the structure of benzyne. Von Richter Sommelet-Hauser rearrangements.
(C)	Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations.
Unit-II: Stereochemistry-I:						12 Hours
Concept and Recognition of Molecular Symmetry and Chirality. Definition and classification of Stereoisomers, Enantiomer, Diastereomer, Homomer, Epimer, Anomer, Configuration and Conformation, Configurational nomenclature: D, L and R, S nomenclature. Molecular representation of organic molecules: Fischer, Newman and Sawhorse projections and their inter-conversions. Geometrical Isomerism. Cis-trans, E, Z- and syn and anti-nomenclature, Methods of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter conversion
Unit-III: Stereochemistry-II						12 Hours
Definition of conformation and factors influencing on stability of Conformations; Conformational analysis and energy profile diagram of a cyclic molecules; Conformational analysis of cyclic molecules – cyclo butane, cyclopentane, cyclohexane – mono and disubstituted cyclohaxanes and carbon hetero atom bond shaving C–O & C–N. Prochirality and Prostereoisomerism:-Homotopic ligands and faces; enantiotopic ligands and faces; diastereo topic ligands and faces; nomenclature of enantiotopic ligands and faces(Pro-R, Pro- S, Re, Si carbonyl compounds and Alkenes) 
Stereo isomerism in molecules without chiral Center- Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, para cyclophanes, trans- cyclooctene and Helicity.
UNIT–IV Heterocyclic compounds						12Hours
Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size, number and nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine.
UNIT- V Chemistry of some typical natural products (Alkaloids and Terpenoids)												12Hours
A study of the following compounds involving their isolation, classification, structure elucidation, synthesis and biogenesis of: Alkaloids: Atropine, Nicotine, and Quinine. Terpenoids: α-Terpeneol, α-Pinene and Camphor.

III.	Suggested Co-Curricular Activities
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of abilities, firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts.
IV.	Textbooks:
1.	Advanced organic chemistry- Reaction, mechanism and structure, Jerry March, John Wiley.
2.	Advanced organic chemistry, F.A. Carey and R.J. Sundberg, Springer, New York.
3.	A guide book to Mechanism inorganic chemistry, Peter Sykes, Longman.
4.	Organic chemistry, I.L. Finar, Vol.I, Fifthed. ELBS.
5.	Organic chemistry, Hendrickson, Cram and Hammond (McGraw–Hill).
V. Reference books:
1.	Modern organic Reactions, H.O. House, Benjamin.
2.	Structure and mechanism inorganic chemistry, C.K.Ingold, Cornell University Press.
3.	Principles of organic synthesis, R.O.C. Norman and J.M.Coxon, Blakie Academic & Professional.
4.	Reaction Mechanism in Organic Chemistry, S.M. Mukherji and S.P. Singh, Macmillan.
5.	Basic Principles of Organic Chemistry by J.B. Roberts and M. Caserio.
6.	Stereochemistry of Organic compounds by ErnestL. Eliel, Samuel H. Wilen
7.	Chemistry of natural products by S.V. Bhat, B.A. Nagasampangi.
8.	Stereo chemistry of Organic compounds by D. Nasipuri
ORGANIC CHEMISTRY PRACTICALS –I
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	List out, identify and handle various equipment in Chemistry lab.
2.	Acquire skills in the separation of organic compounds in the given mixture using solvent extraction.
3.	Determine the Melting and Boiling points of Organic compounds.
4.	Understand the application of concepts of different organic reactions studied in the theory part of Organic chemistry.
VII.	Syllabus.
Total Hours: 30h (2h/week)
Systematic qualitative analysis of an organic mixture containing two compounds;
Identification of method of separation and the functional group(s) present in each of them and preparation of one solid derivative for the conformation of each of the functional group(s). Purification of derivatives- The student has to do Recryastallization to final derivatives(s) and submit the sample. If the sample is impure liquid must carry out distillation process.
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Semester-wise Revised Syllabus under CBCS 2023-24
Four Year - B.Sc. (Hons), Semester – VII
Course 10: Physical Chemistry – I: Thermodynamics, Electrochemistry and Chemical Kinetics
I.	Course Learning outcomes:
1.	Students can able to understand the concepts and applications of classical thermodynamics, partial molar quantities fugacity.
2.	Students are able to understand the Electrochemical cells, Liquid junction potential, Butler - Volmer equation and Ilkovic equation
3.	Understand the concepts and applications of the complex reactions, chain reactions, Branching Chain Reactions, Enzyme catalysis and photochemical equilibrium.
II.	Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total: 60 hours (4hr/Week)
Unit-I: Thermodynamics:						12 Hours
Classical thermodynamics - Brief review of first and second laws of thermodynamics - Entropy change in reversible and irreversible processes - Entropy of mixing of ideal gases - Entropy and disorder – Free energy functions - Gibbs-Helmholtz equation – Maxwell partial relations. Conditions of equilibrium and spontaneity - Free energy changes in chemical reactions, Van't Hoff reaction isotherm - Van't Hoff equation – Classiuss - Clapeyron equation -partial molar quantities - Chemical potential - Gibbs- Duhem equation - partial molar volume -determination of partial molar quantities - Fugacity - Determination of fugacity – Thermo dynamic derivation of Raoult's law.
Unit-II: Electrochemistry-1:					12 Hours
Electrochemical cells - Measurement of EMF - Nernst equation –Equilibrium constant from EMF Data - pH and EMF data -Determination of solubility product from EMF measurements. Concentration cells with and without transference – Liquid junction potential and its determination -Activity and activity coefficients - Debye Huckel limiting law and its verification. Effect of dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes. Debye Huckel-Onsagar equation-verification and limitations- Bjerrum treatment of electrolytes.
Unit-III: Electrochemistry-II:						12 Hours
Reference electrode-Standard hydrogen electrode. Calomel electrode-Indicator electrodes:
Metal- metal ion electrodes-Inert electrodes-Membrane electrodes theory of glass membrane potential, potentiometric titrations, Conductometric titrations. Electrode potentials - Double layer at the interface - rate of charge transfer - Decomposition potential - Overpotential - Tafel plots - Derivation of Butler- Volmer equation for one electron transfer – electrochemical potential.
Unit-IV: Chemical kinetics and Photochemistry:				12 Hours
Branching Chain Reactions-Hydrogen-oxygen reaction - lower and upper explosion limits - Fast reactions - Study of kinetics by flow methods -Relaxation methods - Flash photolysis. Acid base catalysis –protolytic and prototropic mechanism. Enzyme catalysis-Michelis-Menten kinetics.
Photo chemistry: Quantum yield and its determination, Actinometry, Reactions with low and high quantum yields, Photo sensitization, Exciplexes and Excimers, Kinetics of collisional quenching- Stern-Volmer equation.
Unit-V: Chemical kinetics - II:						12 Hours
Methods of deriving rate laws - complex reactions - Rate expressions for opposing, parallel and consecutive reactions involving unimolecular steps. Theories of reaction rates-collision theory- Steric factor-Activated complex theory - Thermo dynamic aspects–Uni molecular reactions- Lindemann's theory-Lindemann- Hinshelwood theory. Primary and secondary salt effects. Elementary account of linear free energy relationships-Hammet-Taft equation - Chain reactions - Rate laws of H2-Br2, photochemical reaction of H2 - Cl2. Decomposition of acetaldehyde and ethane-Rice-Hertzfeld mechanism.
III.	Suggested Co-Curricular Activities:
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of abilities, firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts
IV.	Textbooks:
1.	Physical Chemistry P.W. Atkins, ELBS.
2.	Chemical Kinetics-K.J. Laidler, Mc Graw Hill Pub.
3.	Text Book of Physical Chemistry. Samuel Glass tone, Mc millan Pub.
4.	Physical Chemistry, G.W. Castellan. Narosa Publishing House
V.	Reference books:
1.	Thermo dynamic for Chemists. Samuel Glass tone.
2.	Electro chemistry, Samuel Glass tone, Affiliated East West
3.	Physical Chemistry, W.J.Moore, Prentice Hall
4.	Atomic structure and chemical bond. Manaschanda. Tata Mc Graw Hill Company Limited.
PHYSICAL CHEMSITRY PRACTICALS –I
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	List out, identify and handle various equipment in Chemistry lab.
2.	Learn and apply the concepts of electro chemistry in experiments.
3.	Be familiar with electro analytical methods and techniques which study an analyte by measuring the potential (volts) and / or current (amperes) in an electro chemical cell containing the analyte.
4.	Learn the procedures of preparation of standard solutions.
5.	Acquire skills in operation and calibration of instruments.
VII.   Syllabus:
Total Hours: 30h (2h/week)
1.	Conductometric titration of Strong acid versus Strong base
2.	Dissociation constant of weak acid (CH3COOH) by conductometric method.
3.	Conductometric titration of Weak acid vs Strong base.
4.	Determination of cell constant
5.	Acid-catalyzed hydrolysis of methyl acetate
6.	Determination of partial molar volume of solute –H2O system by apparent molar volume method.
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Course 11: Analysis of Drugs, Foods, Dairy Products & Bio-Chemical Analysis
I.	Learning Outcomes:
1.	Explain the principles of formulation and application of Drugs and acquire a critical knowledge on synthetic methods of drugs.
2.	Demonstrate the skills in analysis of Foods, Dairy Products and acquire a critical knowledge on analysis of Foods, Dairy Products
3.	Comprehended the applications of Bio-Chemical Analysis.
II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total: 60 hours (4hr/Week)
UNIT- I: Analysis of Drugs-1							15 hours
Analysis of the following drugs and pharmaceuticals preparations: (Knowledge of molecular formula, structure and analysis) Analysis of anlgesics and antipyretics like aspirin and paracetamol Analysis of anti-materials like choloroquine.
Analysis of drugs in the treatment of infections and infestations: Amoxycillin, chloramphenicol, metronidazole, penicillin, tetracycline, cephalexin (cefalexin). Anti-tuberculous drug- isoniazid.
UNIT- II: Analysis of Drugs-2							10 hours
Analysis of the following drugs and pharmaceuticals preparations: (Knowledge of molecular formula, structure and analysis)
Analysis of antihistamine drugs and sedatives like: allegra, Zyrtec (citirizine), alprazolam, trazodone, lorazepem, ambien (zolpidem), diazepam,
UNIT- III: Analysis of Drugs-3							12 hours
Analysis of anti-epileptic and anti-convulsant	drugs like phenobarbital and phenacemide. Analysis  of  drugs  used  in  case  of  cardiovascular  drugs:  atenolol,  Norvasc  (amlodipine), Analysis of Lipitor (atorvastatin) a drug for the prevent in of product in of cholesterol. Analysis of diuretics like: furosemide (Lasix), triamterene. Analysis of prevacid (lansoprazole) a drug used for the prevention of production of acids in stomach.
UNIT- IV: Analysis of Food and Dairy products					13 hours
Analysis of Milk and milk products: Acidity, total solids, fat, total nitrogen, protenines, lactose, phosphate activity, casein, choride. Analysis of food materials- Preservatives: Sodium carbonate, sodium benzoate sorbic acid Coloring matters, - Briliant blue FCF, fast green FCF, tertrazine, erytrhosine, sunset yellow FCF.
Flavoring agents - Vanilla, diacetyl, isoamyl acetate, limonene, ethylpropionate, allyl hexanoate and Adulterants in rice and wheat, wheat flour, sago, coconut oil, coffee powder, tea powder, milk..
UNIT-V: Biochemical Analysis							10 hours
Clinical analysis of blood Composition of blood, clinical analysis, trace elements in the body.
Estimation of blood chlolesterol, glucose, enzymes, RBC & WBC, Blood gas analyser.
III.	Suggested Co-Curricular Activities
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of related Industries/firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts.
IV.	Text Books:
1.	Wilson and Giswold’s Organic medicinal and Pharmaceutical Chemistry.
2.	Foye’s Principles of Medicinal Chemistry.
3.	Burger’s Medicinal Chemistry, Vol I to IV.
4.	Introduction to principles of drug design- Smith and Williams.
V. References Books:
a. Wilson and Giswold’s Organic medicinal and Pharmaceutical Chemistry.
b. Foye’s Principles of Medicinal Chemistry.
c. Burger’s Medicinal Chemistry, Vol I to IV.
d. Introduction to principles of drug design- Smith and Williams.
e. Remington’s Pharmaceutical Sciences.
f.	Martindale’s extra pharmacopoeia.
g.	Organic Chemistry by I.L. Finar, Vol. II.
h.	The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1-5.
i.	Text book of practical organic chemistry- A.I. Vogel.
Course 11. Analysis of Drugs, Foods, Dairy Products & Bio-Chemical Analysis- Practical Syllabus
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	Develop comprehensive product development programs to meet new product criteria and timing.
2.	Acquire skills in the Analysis of Drugs, foods and Dairy Products.
3.	Demonstrate proficiency in the experimental techniques of biomedical chemical
4.	Carry out food testing with the knowledge of foods.
5.	Learn the procedure of synthesis of drugs.
6.	Critically develop, apply, report, interpret and reflect on strategies for collecting data in the lab and field.
VII.	Practical (Laboratory) Syllabus:	Total Hours: 30h (2h/week)
1.	Preparation of Aspirin
2.	Preparation of Paracetamol
3.	Preparation of Acetanilide
4.	Preparation of Barbutiric Acid
5.	Preparation of Phenyl Azo β-naphthol
VIII.	References Books:
a.	Introduction to principles of drug design- Smith and Williams.
b.	Remington’s Pharmaceutical Sciences.
c.	Martindale’s extra pharmacopoeia.
d.	Organic Chemistry by I.L. Finar, Vol. II.
e.	The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1-5.
f.	Text book of practical organic chemistry- A.I. Vogel.
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Course 12: Polymer Chemistry
I.	Course Learning Outcomes
By the end of this course, students will be able to:
1. Understand the history, classification, kinetics and theories involved in polymers.
2. Acquire Knowledge on  methods applicable to determine various parameters and structures and factors that influence polymers
3. Understand the preparation, properties, mechanisms and applications of polymers.
II.	Syllabus:
Total: 60 hours (4hr/Week)
Unit-1 History of polymeric materials and functionality and its importance	10 hours
Different schemes of classification of polymers, Polymer nomenclature, Molecular forces and chemical bonding in polymers, Texture of Polymers. Criteria for synthetic polymer formation, classification of polymerization processes, Relationships between functionality, extent of reaction and degree of polymerization. Bi-functional systems, Poly-functional systems.
Unit-II Kinetics of Polymerization							12 hours
Mechanism and kinetics of step growth, radical chain growth, ionic chain (both cationic and anionic) and coordination polymerizations, Mechanism and kinetics of copolymerization, polymerization techniques.
Unit-III Determination of molecular weight of polymers and crystallinity	12 hours
(Mn,Mw, etc) by end group analysis, viscometry, light scattering and osmotic pressure methods. Molecular weight distribution and its significance. Polydispersity index. Determination of
 
crystalline melting point and degree of crystallinity, Morphology of crystalline polymers, Factors affecting crystalline melting point.
Unit-IV: Glass transition temperature (Tg) and Polymer Solution		14 hours
Free volume theory, WLF equation, Factors affecting glass transition temperature (Tg). Criteria for polymer solubility, Solubility parameter, Thermodynamics of polymer solutions, entropy, enthalpy, and free energy change of mixing of polymers solutions, Flory- Huggins theory, Lower and Upper critical solution temperatures.
Unit-V Properties of Polymers							12 hours
(Physical, thermal, Flow & Mechanical Properties).
Brief introduction to preparation, structure, properties and application of the following polymers: poly olefins, polystyrene and styrene copolymers, poly (vinyl chloride) and related polymers, poly (vinyl acetate) and related polymers, acrylic polymers, fluoro polymers, polyamides and related polymers. Phenol formaldehyde resins (Bakelite, Novalac), polyurethanes, silicone polymers, polydienes, Polycarbonates, Conducting Polymers, [poly acetylene, poly aniline, poly(p-phenylene sulphide poly pyrrole, poly thiophene)].
III.	Suggested Co-Curricular Activities
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of abilities, firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts.
IV.	Suggested Text Books:
1.	R.B. Seymour & C.E. Carraher: Polymer Chemistry: An Introduction, Marcel Dekker, Inc. New York, 1981.
2.	G. Odian: Principles of Polymerization, 4th Ed. Wiley, 2004.
3.	F.W. Billmeyer: Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971.
4.	P. Ghosh: Polymer Science & Technology, Tata McGraw-Hill Education, 1991.
5.	R.W. Lenz: Organic Chemistry of Synthetic High Polymers. Interscience Publishers, New York, 1967.
V.	References:
1.	Allcock, H.R.; Lampe, F. W.; Mark, J. E.(2003),Contemporary Polymer Chemistry, Prentice-Hall.
2.	Fried, J.R. (2003), Polymer Science and Technology, Prentice-Hall.
Course 12: Polymer Chemistry- Practical Syllabus
VI.	Learning Outcomes:
By the end of the course students will be able to
1.	Determine the molecular weight of a polymer by viscometric studies
2.	Prepare urea formaldehyde polymer
3.	Determine the molecular weight by end group analysis
VII.	Practical Syllabus
Total Hours: 30h (2h/week)
1.	Estimation of the amount of HCHO in the given solution by sodium sulphite method
2.	Determination of molecular weight by viscometry: Polyvinylproplylidine (PVP) in water
3.	Determination of molecular weight by end group analysis
4.	Preparation of urea-formaldehyde resin
5.	Precipitation polymerization of acrylonitrile
6.	Redox polymerization of acrylamide
References
1.	Munk, P.; Aminabhavi, T. M. (2002), Introduction to Macromolecular Science, John Wiley &Sons.
2.	Sperling, L.H. (2005), Introduction to Physical Polymer Science, John Wiley & Sons
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Course 14: Inorganic Chemistry-II: Metal clusters, Electronic spectra of Complex compounds and Bio-inorganic chemistry
I.	Course Learning outcomes:
1. Understand the classifications, preparations, bonding and structures of metal clusters, non-metal cages, organometallic and bio-inorganic molecules.
2. Understand laws, rules and theories/principles involved in metal clusters, electronic spectra of complexes and bio-inorganic chemistry and apply the knowledge to calculations and preparation of diagrams.
3. Acquire and apply the knowledge of physical and chemical properties of metal clusters, non-metal cages, organometallic and bio-inorganic molecules and mechanisms involved in them 
II.	Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total: 60 hours (4hr/Week)
Unit-I: Non-metal cages and metal clusters:				12 Hours
Structure and bonding in phosphorous-oxygen, phosphorous-Sulphur cages; structure and Bonding in higher boranes with (special reference to B12 icosahedra). Carboranes, metalloboranes, metallo carboranes. Classification- LNCs and HNCs, Isoelectronic and Isolobal relationships, electron counting rules: Wade’s and Lauher’s rules.	M-M multiple bonding; preparation, structure and bonding in di -nuclear	[Re2Cl8]2- ion, tri nuclear [Re3Cl9], tetra nuclear W4(OR)16, hexa nuclear [Mo6Cl8]4+ and	[Nb6Cl12]2-.	

Unit-II: Organometallic chemistry of transition metals: 				12 Hours 
Classification and electron counting rules, hapticity, synthesis, structure and bonding of Ferrocene, dibenzene chromium, cycloheptatriene and tropylium complexes of transition metals. Reactions of organo metallic compounds- oxidative addition reductive elimination, insertion and elimination. Applications of organo metallic compounds -Catalytic hydrogenation, Hydroformylation.
Unit-III: Reaction mechanism of transition metal complexes			12 Hours
Kinetics of octahedral substitution, acid hydrolysis, base hydrolysis-conjugate base (CB) mechanism. Direct and indirect evidences in favour of CB mechanism. Anation reactions.
Reactions without metal-ligand bond cleavage. Factors affecting the substitution reactions in octahedral complexes. Trans effect on substitution reactions in square planar complexes. Mechanism of redox reactions, outer sphere mechanism, cross reactions and Marcus – Hush equation, inner sphere mechanism.
Unit-IV: Term symbols and Electronic spectra					12 Hours
Term symbols: Term symbols and their derivation Microstates, Hunds rules to predict ground terms and ground states. List of ground energy and higher energy terms from d1 to d9 configurations.
Electronic spectra of transition metal complexes: Spectroscopic terms. Selection rules, Slator– Condon parameters, Racah parameters, Term separation energies for dn configurations Correlation diagrams and Orgel diagrams. Tanabe-Sugano diagrams for d1tod9 configurations. Calculations of Dq, Band β parameters. Charge transfer spectra.
Unit-V: Bio-inorganic chemistry and Magnetic properties of complexes	12 Hours
Storage and transport of dioxygen by Hemoglobin and Myoglobin, Chlorophyll, Vitamin B12 and its importance.
Magnetic properties of transition metal complexes: Orbital and spin contribution, spin-orbit coupling and magnetic moments. Types of magnetism, factors affecting on Para magnetism, Dia, ferro and Anti magnetism.

V.	Reference books:
1.	Inorganic reaction mechanism by Basoloand Pearson, Wiley Eastern
2.	Bioinorganic Chemistry by K. Hussan Reddy
3.	Biological Aspects of inorganic chemistry by A. W. Addiso, W. R. Cullen, D. Dorphinand, G. J. James. Weliey Inter science.
4.	Photo chemistry of coordination compounds by V. Balzani and V. Carassiti. Academic Press.
5.	Text book of Coordination chemistry by K.Soma Sekhara Rao and K.N.K. Vani, Kalyani Publishers.
VI. Learning outcomes
On successful completion of this practical course, student shall be able to:
1.	List out, identify and handle various equipment in Chemistry lab.
2.	Learn the concepts and procedures of preparation of standard solutions, primary and secondary standards.
3.	Demonstrate skills in Volumetric and gravimetric determinations.
4.	Acquire skills in standardizing and determination of different metal ions.
5.	Understand and explain the volumetric analysis based on fundamental concepts learnt in ionic equillibria.

VII.	Practical Syllabus:
Total Hours: 30h (2h/week)
Quantitative analysis:
Volumetric:
1.	Determination of Ferric iron by photochemical reduction
2.	Determination of Nickel by EDTA
3.	Determination of Calcium and Magnesium in a mixture by EDTA
4.	Determination of Ferrocyanide by Ceric sulphate
5.	Determination of Copper(II) in presence of iron(III)
Gravimetric:
6.	Determination of Zinc as Zinc pyrophosphate
7.	Determination of Nickel from a mixture of Copper and Nickel.
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Course 15: Organic Chemistry-II: Modern Organic synthesis and Natural products
I.	Course Learning outcomes:
1.	Understanding of various types of reaction intermediates and the bonding present in various organic compounds and understand how to protect various functional groups in organic synthesis and can apply the same to novel molecules useful for research also.
2.	Students understand the mode of addition reactions involving addition by electrophile and nucleophiles over unsaturated bonds between carbons and understand the mechanisms of studied named reactions and their applications in organic synthesis.
3.	Learn about the importance of flavones, flavonoids and harmones.
II.	Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total: 60 hours (4hr/Week)
UNIT – I: Reactive intermediates, Reactive Species and Protecting groups 	12 hours
Reactive intermediates: Generation, Structure, Stability, Detection and Reactivity of Carbocations, Carbanions, and Free radicals, Carbenes, Nitrenes and Arynes.
Reactive Species: Generation and reactivity of Electrophiles, Nucleophiles, Dienophiles, Ylides,
Enophiles. Protecting groups: Protection of carbonyl, Hydroxyl, carboxylic and Amine groups
UNIT-II: Addition Reactions							12 Hours
(A)	Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of double and triple bonds, hydrogenation of aromatic rings, Hydroboration.
(B)	Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Knoevenagel, Claisen- Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction.
UNIT-III: Molecular Rearrangements 					12 Hours 
Types of molecular rearrangements, migratory aptitude; a) Rearrangements to electron deficient carbon: Wagner-Meerwein, Tiffeneau–Demjanov, Dienone–Phenol, Arndt-Eistert synthesis;b) Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Schmidt and Lossen re-arrangements; c) Rearrangements to electron deficient oxygen: Baeyer-villiger and Dakin re-arrangements; Benzil-Benzilic acid and Favorskii rearrangements.
UNIT–IV: Steroids								12 Hours
Occurrence, nomenclature, basic skeleton, Diel's hydrocarbon and stereochemistry of steroids. Isolation, structure determination of Cholesterol, Biosynthesis of Steroids. Chemistry and synthesis of oestrone, progesterone, androsterone, testosterone, cortisone.
UNIT–V: Flavonoids and Iso flavonoids 					12 Hours
Occurrence, nomenclature and general methods of structure determination, Isolation, structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein and Daidzein. Biosynthesis of flavonoids and isoflavonoids.
III.	Suggested Co-Curricular Activities
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of abilities, firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts
IV.	Text books:
1.	Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March, Mc. Graw Hill and Kogakush.
2.	Organic Chemistry Vol.I (Sixth Ed.) and Vol.II (Fifth Ed.) by I. L. Finar ELBS.
3.	Organic Chemistry (fifth Ed.,) by Morrison and Boyd, PHI, India.
4.	Organic Chemistry (fifthedition) by Francis A.Carey Tata McGraw Hill publishing Company Limited, New Delhi.
5.	Chemistry of natural products by S.V. Bhat, B.A. Nagasampangi

V. Reference Books:
1.	Organic Chemistry Vol.I (Sixth Edn.) and Vol. II (Fifth Ed.,) by ILfinar ELBS.
2.	Organic Chemistry (fifth Edn.,) by Morrison and Boyd, PHI, India.
3.	Organic Chemistry (fifth edition) by Francis A.Carey Tata McGraw Hill publishing Company Limited, New Delhi.
4.	Reaction Mechanism in Organic Chemistry by Mukherjee Sirigh, NTerniitarr, Indiar
5.	A guide book to mechanism in Organic Chemistry by Peter Sykes, ELBS.
6.	Chemistry of Natural products by R.S.Kalsi Kalyani Publishers.1983.
ORGANIC CHEMISTRY PRACTICALS –II
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	List out, identify and handle various equipment in Chemistry lab.
2.	Learn the concepts and procedures of handling chemical reagents appropriately.
3.	Demonstrate skills to perform reflux, distillation, recrystallisation and vacuum filtration.
4.	Calculate theoretical yield and percent yield. .
5.	Dispose chemicals in a safe and responsible manner.
VII.	Syllabus:
Total Hours: 30h (2h/week)
Preparation, recrystallization, and determination of melting point & yield of the following compounds:
(i)	Aspirin,
(ii)	Nerolin,
(iii)	Chalcone,
(iv)	p-Nitro acetanilide,
(v)	2,4,6- Tri bromoaniline,
(vi)	m-Dinitrobenzene,
(vii)	Phthalimide,
(viii)	Diels-Alder adduct.
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Course 16: Physical Chemistry-II: Quantum and Molecular Spectroscopy
I.	Course Learning outcomes:
1)	Students learn the basic non-relativistic quantum mechanics and understand the time-dependent and time-independent Schrödinger equation for simple potentials like for instance the harmonic oscillator and hydrogen like atoms, as well as the interaction of an electron with the electromagnetic field.
2)	Understand the principles and theories of rotational, vibrational and vibrational spectroscopy methods and interpret the molecular spectra and find molecular properties from molecular spectra.
3)  Understanding the developments of computer programming in chemistry
II. Syllabus:
Unit – I: Basic Quantum Chemistry-I: 						12 Hours Wave equation-interpretation of wave function-properties of wave function-normalization and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the uncertainty principle.
UNIT-II Basic Quantum Chemistry-II: 						12 Hours 
Wave mechanics of simple systems with constant potential energy, particle in one dimensional box-factors influencing colour transition- dipole integral, Symmetry arguments in deriving the selection rules, the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box-Orthogonality, measurability of energy, position and momentum, average values and probabilities. Rigid rotor, Wave mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.
UNIT-III: Fundamentals of Molecular Spectroscopy-I: 				12 Hours 
Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules-Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules-Overtones- Combination bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous vibrational-rotational spectra of diatomic molecules.
UNIT- IV: Fundamentals of Molecular Spectroscopy-II:				12 Hours
Raman and Electronic Spectra- Classical and quantum mechanical explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head and band shading. Charge transfer spectra
UNIT- V: Introduction to computer programming- FORTRAN 77:  		12 Hours 
Basic structures and functioning of computer with P.C. as an illustrative example- Main memory-Secondary storage memory- input/output devices- computer languages- operating systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic	statements-Replacement	statement-	IF	statement logical	IF and	BLOCK IF statements- GOTO statements-subscripted variable and DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell constant-Electrode potential. Flowcharts and computer programs for
a)	Program for the calculation of Cell Constant, Specific Conductance and Equivalence.
b)	Rate Constant of First order reaction or Beer’s law by linear least square method.
c)	Hydrogen ion concentration of a strong acid solution/Quadratic equation.
d)	Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid
e)	Standard deviation and Variance of univariant data.
IV.	Text books:
1.	Fundamentals of Molecular spectroscopy: by C.N. Banwell
2.	Molecular spectroscopy: by B.K.Sharma
3.	Molecular spectroscopy: by Aruldas
4.	Introductory quantum mechanics: by A.K. Chandra
V. Reference books:
1.	Quantum chemistry: by R.K. Prasad
2.	Principles of computer programming (FORTRAN 77 IBM PC): by V.Rajaraman
3.	Basics of computers for chemists: by P.C. Jurs
PHYSICAL CHEMISTRY PRACTICALS –II
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	List out, identify and handle various equipment in Chemistry lab.
2.	Learn and apply the concepts of electro chemistry in experiments.
3.	Be familiar with electro analytical methods and techniques which study an analyte by measuring the potential (volts) and / or current (amperes) in an electro chemical cell containing the analyte.
4.	Learn the procedures of preparation of standard solutions.
5.	Acquire skills in operation and calibration of instruments.
VII.	Syllabus:
Total Hours: 30h (2h/week)
1.	Titration of mixture Strong acid and weak acid versus Strong base by conductometry.
2.	Titration of Strong acid Vs Strong Base – pH – metry.
3.	Titration of mixture of (NaHCO3 + Na2CO3) VsHCl – pH- metry.
4.	Titration of Strong acid Vs Strong Base using Quinhydrone electrode.
5.	Titration of Fe+2Vs K2Cr2O7 – potentiometry
6.	Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry.
7.	Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration.
Govt. College for Women (A), Guntur
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Course 17: Pharmaceutical and Medicinal Chemistry
I.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	Know the Terminology and classification of Pharmaceutical chemistry.
2.	Learn the procedure for Synthesis and therapeutic activity of the compounds.
3.	Acquire knowledge on Pharmacodynamics and Anesthetics Drugs, HIV-AIDS and its Drugs.
II. Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total theory: 60 hours (4h/week)
UNIT-I										12 hours
Pharmaceutical chemistry Terminology: Pharmacy, Pharmacology, Pharmacophore, Pharmacodynamics, Pharmacokinetics (ADME, Receptors - brief treatment), Metabolites and Anti metabolites. Nomenclature: Chemical name, Generic name and trade names with examples.
UNIT-II										12 hours
Classification of Drugs: Classification based on structures and therapeutic activity with one example each, Administration of drugs. Absorption of drugs - factors affecting absorption of drugs, routes of administration - local, enema, oral and external, parental routes - advantages and disadvantages.
UNIT-III Synthesis and therapeutic activity of the compounds 		12hours
a. Chemotheraputic Drugs: l. Sulpha drugs (Sulpha methoxazole) 2. Antibiotics - β-Lactam Antibiotics, Macrolide Antibiotics, 3. Antimalarial Drugs (chloroquine) 
b. Psycho therapeutic Drugs:
1. Antipyrectics (Paracetamol) 2. Hypnotics, 3.Tranquilizers (Diazepam) 4. Levodopa
UNIT-IV: Pharmacodynamics and Anesthetics Drugs:				12hours
1.	Antiasthma Drugs (Salbutamol)
2.	Antianginals (Glyceryl Trinitrate)
3.	Diuretics (Furosemide)
4.	Anesthetics - general - ether, chloroform, ethyl chloride, halothane, nitrous oxide, local - esters - cocaine, benzo cocaine.
UNIT-V: HIV-AIDS:								12 hours
Immunity - CD-4 cells, CD-8 cells, Retro virus, Replication in human body, Investigation available, prevention of AIDS, Drugs available - examples with structures: PIS: Indinavir (crixivan), Nelfinavir (Viracept), AZT- Zidovudine.
IV.	Text Books:
a.	Synthetic Drugs by O. D. Tyagi & M.Yadav3.Medicinal Chemistry by Ashutoshkar
b.	Medicinal Chemistry by P. Parimoo
c.	Pharmacology& Pharmacotherapeutics R.S Satoshkar & S.D.Bhandenkar
V. Reference Books:
a.	Medicinal Chemistry by Dr. B.V.Ramana
b.	Synthetic Drugs by O.D.Tyagi & M.Yadav3.Medicinal Chemistry by Ashutoshkar
c.	Medicinal Chemistry by P.Parimoo
d.	Pharmacology& Pharmacotherapeutics R.S Satoshkar & S.D.Bhandenkar
e.	Medicinal Chemistry by Kadametal P-I & P.II
f.	European Pharmacopoeia.
Course 17A. Pharmaceutical and Medicinal Chemistry- Practical Syllabus
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
a.	Learn the procedure for the synthesis of drugs.
b.	Synthesis of Drugs Assisted by Microwave Oven
c.	Acquire skills in Drawing structure and Reaction using Chem draw
d.	Know the reactions and mechanisms involved in synthesis of Drugs.
VII.	Practical (Laboratory) Syllabus	Total hours: 30h (2h/week)
1. Synthesis of Sulphanilamide
2. Synthesis of 7- Hydroxy -4- methyl coumarin
2. Synthesis of Chlorobutanol
3. Synthesis of Tolbutamide 07
4. Assay of Chlorpheniramine Maleate
5. Assay of Benzyl Penicillin 20
6. Synthesis of Aspirin Assisted by Microwave Oven
7. Drawing structure and Reaction using Chemdraw
VII.	Lab References:
1.	Wilson and Giswold’s Organic medicinal and Pharmaceutical Chemistry.
2.	Foye’s Principles of Medicinal Chemistry.
3.	Burger’s Medicinal Chemistry, Vol I to IV.
4.	Introduction to principles of drug design- Smith and Williams.
5.	Remington’s Pharmaceutical Sciences.
6.	Martindale’s extra pharmacopoeia.
7.	Organic Chemistry by I.L. Finar, Vol. II.
8.	The Organic Chemistry of Drug Synthesis by Lednicer, Vol. 1-5.
9.	Text book of practical organic chemistry- A.I.Vogel.
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Course-18: Corrosion and Its Prevention
I.	Learning Outcomes:
1.	This course will create awareness of corrosion and its control process
2.	It focuses on protective metallic coatings for prevention of corrosion and protective coatings of materials.
3.	It covers about the insulating materials in electric industries and also aware about semiconductors.
II.	Syllabus: (Total Hours: 90 including Teaching, Lab, Field Skills Training, Unit tests etc.)
Total theory hours: 60h (4h/week)
Unit-I: Corrosion									12 hours
Introduction - Economic aspects of corrosion - Dry or Chemical Corrosion - Wet or electrochemical corrosion - Mechanism of Electrochemical Corrosion. Galvanic Corrosion - Concentration Cell Corrosion - Differential aeration corrosion - Pitting Corrosion - Underground or soil corrosion - Passivity.
Unit-II: Corrosion and Its Control							12 hours
Factors Influencing Corrosion - Microbiological Corrosion Atmospheric corrosion – Corrosion Control - Proper designing - Using pure metal - Using metal alloys.
Chemical conversion – Coating - Phosphating – Chromising - Treatment of metal surfaces hot dipping - Use of inhibitors.
Unit-III: Protective Coatings							12 hours
PROTECTIVE COATINGS - Introduction - Metallic Coatings - Various methods of cleaning articles before electrode position – Electroplate and - Electroplating methods.
Pre-treatment of the surface – Metallic Coatings - Hot Dipping -Cementation or Impregnated Coatings - Sprayed Metal Coatings - Cladding – Vapour Deposition.

Unit-IV: Paints									12 hours
Paints - ingredients and their functions Required Properties of a Paint- Paint
Constituents and Their Functions - Manufacture of Paint.
Types of Pigments - Characteristics of pigment - Oils - Uses in Paint Emulsion Paints – Special Paints - Paint Remover Varnishes.
Unit-V: Insulators and Semiconductors						12 hours
Electrical Insulating Materials - Dielectric properties - Requirements of an Electrical Insulating Material - Classification of insulating material - Electrical Rigid Insulations.
Semiconductors - Introduction - Classification – Degenerate semiconductors – Super conductors.
III.	Suggested Co-Curricular Activities
1.	Training of students by related industrial experts.
2.	Assignments, Seminars and Quiz (on related topics), collection of relevant videos and material.
3.	Visits of related Industries/firms, research organizations etc.
4.	Invited lectures and presentations on related topics by field/industrial experts.
IV.	Text Books
1.	M.G. Fontana: Corrosion Engineering, McGraw Hill International BookCo. London.
2.	L.L. Shreir: Corrosion, Vol I and Vol II, Newness Butterworths, EdwardArnold Ltd, London.
3.	J.C. Scully: Fundamental of Corrosion, Pergamon Press Inc. New York, USA.
V.   References Books:
1.	M.G. Fontana: Corrosion Engineering, McGraw Hill International BookCo. London.
2.	L.L. Shreir: Corrosion, Vol I and Vol II, Newness Butterworths, EdwardArnold Ltd, London.
3.	J.C. Scully: Fundamental of Corrosion, Pergamon Press Inc. New York, USA.
4.	V.S. Sastry: Corrosion Inhibitors, Principles & Applications, John Wiley &Sons.
5.	C.C. Nathan: Corrosion Inhibitors, NACE, Houston, Texas.
6.	Corrosion - Causes and Prevention: Speller. F. N.
7.	Material Science mini refresher by H.S. Bawa, Tata publisher India.
 
Course 18: Corrosion and its Prevention -Practical Syllabus:
VI.	Learning Outcomes:
On successful completion of this practical course, student shall be able to:
1.	Chalk out a plan to decrease the rate of corrosion.
2.	Preparation of pigment.
3.	To study about the Rate of corrosion with respect to Aluminium and Iron plates
4.	To determine the effect of temperature on rate of corrosion
VII.	Practical (Laboratory) Syllabus:	Total Hours: 30h (2h/week)
1.	Electroless metallic coatings on ceramic and plastic material.
2.	Preparation of pigment (zinc oxide)
3.	To determine the rate of corrosion on different metallic plates (Iron, Aluminium) in various Concentrations of HCl.
4.	To determine the effect of temperature on rate of corrosion in acidic medium.
5.	To determine the rate of corrosion on a metallic plate in acidic medium.
6.	To determine the rate of corrosion on an Aluminium plate in basic medium.
VIII.	Lab References:
1.	Analytical Chemistry by Gary D. Christian 6th edition Wiley publication.
2.	Senior Practical Physical Chemistry, B.D. Khosla, V.C. Garg, Adarsh Gulati, R Chand and Co.
3.	Applied Chemistry Theory and Practice, O.P. Virani, A.K. Nebula. New Age International Publishers, 2nd Edition.
4.	S.W. Rajbhoj and T. K. Chondhekar, Systematic Experimental Physical Chemistry, Anjali Publication, Second Edition 2000.
5.	Sunita Rattan, Experiments in Applied Chemistry, S.K. Kataria & Sons, Second edition, 2008
6.	Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand & Co.: New Delhi (2011).
7.	UGC practical manual for experimental analysis.


List of LDCs & SDCs offered by the Department: 
Certificate Course-1 – METHODS OF CHEMICAL ANALYSIS (2-CHE-CC1)
Certificate Course-2: DETECTION OF ADULTERANTS IN EDIBLES (2-CHE-CC2)
Semester-1Multidisciplinary Course: PRINCIPLES OF CHEMICAL SCIENCES (1MD-CHE)
Semester-1	Ability Enhancement Compulsory Course (1-CHE-AECC)
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