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      VISION 

               To motivate and nurture the students to acquires subject knowledge skills and research aptitude through
               intellectual higher education along with better conduct, character and commitment to societal needs and 
               national development while promoting and preserving the heritage of our past
       MISSION 

1. To impart quality educations, skills and equip students to face the challenges and demands of industry

     and technology.

2. To caliber the students to work for societal transformation with commitment to justice and equality. 
3. To provide equal opportunity to girl students and make them to be confident in meeting the scientific
     and technological requirements of the nation. 
4. To excel in teaching, research, knowledge transfer and to serve the social, cultural and economic needs
     of the nation. 
5. To offer educational programmes with synergistic interaction with the industries and societies.

At the graduation in science discipline a student should have

· Acquired the knowledge with facts and figures related to various subjects in pure sciences such as Physics, Chemistry, Botany, Zoology, Mathematics, etc. Understood the basic concepts, fundamental principles, and the scientific theories related to various scientific phenomena and their relevancies in the day-to-day life. 
· Acquired the skills in handling scientific instruments, planning and performing in laboratory experiments. The skills of observations and drawing logical inferences from the scientific experiments. 
· Analysed the given scientific data critically and systematically and the ability to draw the objective conclusions. 
· Been able to think creatively (divergently and convergent) to propose novel ideas in explaining facts and figures or providing new solution to the problems. 
· Realized how developments in any science subject helps in the development of other science subjects and vice-versa and how interdisciplinary approach helps in providing better solutions and new ideas for the sustainable developments. 
· Developed scientific outlook not only with respect to science subjects but also in all aspects related to life.
· Realized that knowledge of subjects in other faculties such as humanities, performing arts, social sciences etc., can have greatly and effectively influence which inspires in evolving new scientific theories and inventions. 
· Imbibed ethical, moral and social values in personal and social life leading to highly cultured and civilized personality. 
· Developed various communication skills such as reading, listening, speaking, etc., which we will help in expressing ideas and views clearly and effectively. 
· Realized that pursuit of knowledge is a lifelong activity and in combination with untiring efforts and positive attitude and other necessary qualities leads towards a successful life. 
· Developed flair by participating in various social and cultural activities voluntarily, in order to spread knowledge, creating awareness about the social evils, blind faith, etc.
Programme Educational Objective (PEO)
	PEO1
	Achievements of chemistry in a foundational level to the current knowledge.

	PEO2
	Development of cognitive research skills at a level required to pursue higher education.

	PEO3
	Understanding of experimentation, observation and data analysis suitable for any chemistry based industry

	PEO4
	Familiarity with available instrumentation for conducting specific scientific research.

	PEO5
	To communicate effectively, verbally and written for the purposes of conveying chemical information to both professional scientists and to the public.


Programme Outcomes 
	PO1
	Students will acquire wholesome knowledge with a firm foundation in basic fundamentals and the applications in the field of chemistry

	PO2
	Students can be able to communicate scientific information in a clear and considerate manner both orally and in written form.

	PO3
	Students will be equipped to solve problems of numerical, synthetic, and analytical natures that are best approached with critical thinking.

	PO4
	Students will appreciate the central role of chemistry in our society and use this as a basis for ethical behavior in issues facing chemists including an understanding of the safe handling of chemicals and issues related to health, medicine, and the environment.

	PO5
	Students will be able to find out an independently green route for chemical reactions and identify appropriate non-toxic resources for sustainable development.


Programme Specific Outcomes (PSO’s)
	PSO1
	To gain familiarity with the basic realities and observations in chemistry through theory and practical work so as to develop an interest in the study of chemistry as a discipline.

	PSO2
	To develop the skills in applying the values of chemistry by the students in all thinkable ways.

	PSO3
	To understand the principles and processes underlying the academic field ofchemistry, its different subfields (analytical, inorganic, organic, and physical), and its linkages with related disciplinary areas/subjects.

	PSO4
	To undertake hands-on lab work and practical activities which develop problem-solving abilities required for a successful career

	PSO5
	To employ critical thinking and the scientific method to design, carry out ,record, and analyze the results of chemical experiments and get an awareness of the impact of chemistry on the environment and society.

	PSO6
	To understand the measurement of chemicals, preparation of the solution, and find out the green route for the chemical reaction for sustainable development.

	PSO7
	To recognize the different industrial developments in new research and advanced methods and their applications.

	PSO8
	To acquaint the applications of chemistry in many interdisciplinary subjects

	PSO9
	To grow knowledge in the functioning of chemical instruments and apparatus and in the appropriate methods of management of chemicals

	PSO10
	To develop skills in solving the glitches arising out of manufacturing production and conservational contamination.


COURSE OUTCOMES
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***   S - Strong; 

M - Medium; 

L - Low
SEMESTER – II 
      Course : Honours Chemistry - Major  Code : 3 Paper : General and Inorganic chemistry  No of Credits : 03

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. 1.3 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 valency; 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 ∆Hfand 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 modeleffect of bonding and nonbonding electrons on the structure of molecules, effect of electronegativity, isoelectronic  principle,  illustration  of  structures  by  VESPR  model. Molecular orbital theory -LCAO method, construction of M.O. diagrams for homonuclear 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; Vanderwaals 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 andSoft-Soft combinations. 

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, 
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SEMESTER – IV
       Course : Honours Chemistry - Major  Code : 11 Paper : N2 containing Organic Compounds & Spectroscopy  No of Credits : 03

Syllabus
Unit I
Amines: ( 9 h )
Classification, chirality in amines (pyramidal inversion), preparations – Gabriel synthesis, 

Hoffmann- Bromamide reaction ( with mechanism), reduction of amides and Schmidt reaction. 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: Carbylamine reaction, Hoffmann’s exhaustive methylation, Hofmann and Cope elimination. 

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- II
Amino acids ( 9 h )
Definition and 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: 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. 

UNIT- III
Nitro hydrocarbons ( 9h )
Nomenclature and classification, structure -Tautomerism of nitroalkanes leading to acid and keto form, Preparation of Nitroalkanes, reactivity - halogenation, reaction with HONO (Nitrous acid), Nef reaction and Mannich reaction leading to Micheal addition and reduction. 

Unit - IV
Heterocyclic Compounds ( 9 h )
Introduction and definition: Simple five membered ring compounds with one hetero atom Ex. 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 - Diels Alder reaction in furan. Pyridine – synthesis - Aromaticity -Basicity - Comparison with pyrrole- one method of preparation and properties - Reactivity towards Nucleophilic substitution reaction. 

Unit - V
UV-Visible & IR Spectroscopy ( 9 h )
Selection rules for electronic spectra, types of electronic transitions in molecules, concept of chromophore and auxochrome, effect of conjugation- Woodward Fischer rules for calculating 

max of conjugated dienes and , unsaturated compounds. Infrared spectroscopy and types of molecular vibrations and fingerprint region. IR spectra of alkanes, alkenes and simple alcohols (inter and intra molecular hydrogen bonding), aldehydes, ketones, carboxylic acids and their derivatives (effect of substitution on >C=O stretching absorptions). 

III. 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 FinarVol 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 
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LEVEL OF ATTAINMENT OF PROGRAMME OUTCOMES

All the UG programmes of department of Chemistry, Smt.NPS Govt. College (W) (A), Chittoor attain high level of result and academic achievements with enriching programme outcomes. The students empower themselves from department learning to independent learning by the end of honors degree programmes.

   

The programme outcomes (POs) 

The Honours B.Sc Chemistry programme enabled the students to enhance their critical thinking. During the three years period of study and curriculum stimulates the mental thoughts and assumptions of the students. This helps the students to take up practical work and compare the results with their assumptions, there by leading to accuracy and validity of the practical knowledge. This analysis leads to take decisions at intellectual, organizational and personal from different perspectives of life. Most of the students are getting selected for placements.

Course out comes 

 

The students gained 

· They get knowledge in handling in instrumentation, structural determination of unknown compound by using spectral data.

· The knowledge relating to different analysis quantitatively.

· Able to analyze the synthesis of unknown organic compounds by disconnection approach.

· Eligibility towards employment

 ATTAINMENT OF PERFORMANCE OUT COMES : 2024-25                       

Course :                   Course Code :                     Group :                    Group Code :           

 
SCALE :      Very Poor: 1           Poor: 2            Average: 3         Good: 4       Very Good: 5                                                                       

	S.No
	Reg.No.
	Name of the 

Student
	Attendance
	Assignments
	Classroom seminars
	Internal Exams
	University Exams
	Analysis

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


ATTAINMENT OF LEARNING OUT COMES : 2024-25
Course :                   Course Code :                     Group :                    Group Code :
SCALE :      Very Poor: 1           Poor: 2            Average: 3         Good: 4       Very Good: 5
	S.No
	Reg.No.
	Name of the 

Student
	Attendance
	Assignments
	Classroom seminars
	Internal Exams
	University Exams
	Analysis

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


