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MULTIDISCIPLINARY COURSE-CHEMISTRY 

COURSE DETAILS: 

Course Title Introductory Chemistry-I 

Semester Semester-I 

Course Code MDC-1 

Course ID 240/CHE/MD/101 

Total Credits 03 (Lecture: 02, Tutorial: 0, Practical: 01) 

Total Marks  75 

Marks Distribution 
Theory External: 35  Theory Internal: 15 

Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 

 To build foundational knowledge in chemistry for students from various disciplines. 

 Illustrate the relevance of chemistry in various fields and everyday life. 

 Provide a foundational understanding of the contributions of renowned Indian scientists to the 

field of chemistry. 

 Understand the physical properties of matter and key chemical compounds. 

 Examine the significance of soil and fertilizers in agriculture. 

 Foster an understanding of chemical nomenclature and the organization of the periodic table. 

 Highlight the applications of chemistry in food preservation and the use of artificial sweeteners. 

COURSE OUTCOMES: 

 Students will gain an appreciation for the historical context and contributions of renowned Indian 

scientists to the global field of chemistry. 

 Develop critical thinking and analytical skills by exploring the classification of matter and 

understanding atomic structure. 

 Enhance knowledge of chemical nomenclature and the periodic table's organization. 

 Understand the chemical properties of everyday compounds and their applications in various 

industries. 
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 Improve scientific literacy by exploring the role of chemistry in food preservation and the use of 

artificial sweeteners. 

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30  

Unit Topics Contact 

Hours 

I Renowned Indian Scientists: Brief Biography of Renowned Indian Scientists 

(Hargobind Khurana, Dr. P.C. Ray, Sir C.V. Raman, Dr. A.P.J. Abdul Kalam, C. 

N. R. Rao, Dr. Vikram Sara Bhai, Dr. Homi Jahangir Bhabha, Dr. J.C. Bose, Dr. 

S. N. Bose) 

8 

II States of Matter: Classification of matter: elements, compounds, and mixtures, 

Physical and chemical properties, Atomic models, Structure of the atom: protons, 

neutrons, and electrons, Atomic number and mass number, some important 

compounds (baking soda, washing soda, plaster of Paris, gypsum, glass). 

8 

III The Periodic Table: Periodic table, Organization of the periodic table, Groups 

and periods, classification of elements, physical and chemical aspects of metals 

and non-metals, Ore and Minerals of Iron, Copper, Aluminium, alloys 

7 

IV Food Preservatives: Elementary idea of natural and synthetic food preservatives, 

rancidity, uses and properties, different food preservation processes (pickle, Jam), 

artificial sweeteners, uses and properties 

7 

V Practicals: 

1. Chemical reactions of metals and non-metals with acids and bases 

2. To measure the acid value of oil samples as an indicator of rancidity 

3. To prepare Plaster of Paris 

4. To prepare Potash Alum 

5. To study the effect of acid on Baking and washing soda 

6. Thermal decomposition of baking soda 

7. To perform the action of water on quick lime and identify the nature of 

reaction (Exo/Endothermic) 

30 

COURSE EVALUATION METHODS 

Theory Exams:  

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

 Class Participation: NIL 

 Seminar/Presentation/ Assignment: 05 Marks 

 Mid Term Exam: 10 Marks 

External Assessment: 35 Marks 

(03 Hours) 
 End Term Exam: 35 Marks 
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Practical Exam:  

Total Marks: 25 (External: 20 + Internal: 5) 

Internal Assessment: 05 Marks 
 Class Participation: NIL 

 Seminar/Lab record/Demonstration: 05 Marks 

External Assessment: 20 Marks 

(03 Hours) 

 End Term Practical Exam: 10 Marks 

 Lab record: 05 Marks 

 Viva Voce: 05 Marks 

Instruction for End-Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 

Question-1 will be a compulsory question consisting short answer type questions covering all the units of 

the syllabus. All questions should carry equal marks. Log table and non-programmable calculator is 

allowed.   

RECOMMENDED BOOKS 

1. Chemistry In Daily Life: Third Edition by Kirpal Singh, PHI Learning 
2. The Great Indian Scientists Paperback – 1 January 2017, Cengage Learning India 

3. "Comprehensive Practical Chemistry for Class 12" by V.K. Ahluwalia, Sunita Dhingra, and 

Adarsh Gulati 

4. NCERT Chemistry Textbook for class 11th and 12th. 

5. Laboratory Manual Chemistry of NCERT for class 11th and 12th. 

6. Principles of Physical Chemistry by M. S. Pathania, B. R. Puri and L. R. Sharma.  

  

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Cengage%2BLearning%2BIndia&search-alias=stripbooks
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Col:RSE CURRICULUM OELIVEl{Y WEEKLY DISTRIBUTION: 

Total Hours pt'r Weck: 4 

I . l'l' 111 rl·, ( I.) Ho II rs pc r \ \ l'l' k: 2 Practicals (P) Hours per Week: 2 

COURSE OBJECTIVES: 
• Lc:1111 about the blocks, columns, periods of rcriodic table ,md variations in properties

along them .. 
• lJnclcrstand the atomic structure and subatomic particles.
• Lcc1rn about the diffcicnt shapes of orbitals and rules for tilling of electrons 111

di lkrcnt orbitals.
• I '\pl111·l· the diffnl'lll typl'S nf chemical bnnding and their effects on properties uf

L'ilClllll',ti l'll111pot11ll1"
• h1ha11cc the knowledge or esscnt1c.1I clements lor life and about the basics of Physical

C 'hl·mi�try.

('()I HSF Ol'TCOMES: 
\111lk111:-- 11 ill k:1rn thl· pcrilldic lahlc and trends ol' clillcrcnt properties along periods 
,11HI columns. 

• S1t1tk111s will undcrsta11d the structure oi'atoms and their sub-atomic particles.

• Students will g�in knowledge about shapes of orbitals and different rules of electron
fi 11 ing.

• Stt1lk111� will have idea 10 recognize the different types or chemical bonds and their
l'I.IL'l'.1:-- 1111 propertil'" ,11' compounds.

• \1uck111� w,11 h,l\'l' u11(krst,111di11g ui' essential Inorganic clements and also basics of
Physical ( 'lwrni,.;lry.

DFT\11.F I) CONTF'IT OF COURSE: 

I
Y



Theory Svllabus: Total Contact Wours: 30 

|nit Topies 

Periodic properties: Signiticance of periods and groups. Introduction 
of s. ). d and t blocks. Study of different periodic trends: Atomic radn, 
lonisation cnergy. clectron alfinitly, clectronegativity, oxidation stale. 
lementarv introduction of atomic structure. Quantum numbers, shapes 

of orbitals (s.p.d.) and clectron filling rules. 

Chemical bonding: Detinition. types of chemical bonds: lonic bond, 
Covlent bond, Coordinate bond, Metallie bond, Hydrogen bond and 
Iypes, Vander Waals interactions. 

Everyday Inorganic compounds: Study of essential clements to life 
Carbon (C). Hydrogen (H), Nitrogen (N). Oxygen (0). Phosphorus (P), 
Sulftur (S). Importance of water (l1:0). table salt (NaC), baking soda 
(NallCO). cleaning agent like amnonia (Nl). CaCO:, gypsum, 
plaster of Paris, 

General of Physical Chemistry: States of matter: Solid (Crystalline 
nd Amorphous). liquid (Polar and non-polar). gas (Idcal and non-ideal) 
(physical properties only). definition of different ypes of 
Concentrations: molarity. molality. mole fraction, normality. 
Inroduction of clectrolytes and their tynes. 

Practicals 

I. To prepare l molar and 
Na:CO. 

normal standard solutions of NaCl/ 

To prepare a sample of caleium carbonate by double 
displaccment reaction of CaCl; and Na:CO. 

lo demonslrate Hydrogen bonding belween filer paper and 
waler vs alcohol through paper chromatography of ink. 

To sludy simple lests (wel paper twaring) to scc Hydrogen 
honding interact with solid structure like Ccllulosc. 

lo study the conversion of gypsum into Plaster of Paris and 
hardening of POP. 

6. To study the process of sublimation of Camphor and Phthalic 
acid. 

Contact 
Hours 

7 

30 



COURSE EVALUATION METIIODS 

Theory Exams: 

Total Marks: 50 (External: 35 + Internal: 15) 

InternalAssessnent: 15 Marks 

External Assessment: 35 
Marks 

(02 Hours) 

Practical Exam: 

Internal Assessment: 05 Marks 

External Assessment: 20 Marks 

(03 Hours) 

Total Marks: 25 (External: 20 + Internal: 5) 

Class Participation: 05 Marks 

• Seminar/Prescntation/ Assignment: 05 Marks 

RECOMMENDED BOOKS 

• Mid Term Exam: 05 Marks 

End Term Exam: 35 Marks 

Dinesh & Co. 

Class Participation: 2.5 Marks 

• Seminar/Lab record/Demonstration: 2.5 
Marks 

End Term Practical Exam: 10 Marks 

Lab record: 05 Marks 

Instruction for End Term Theory Exam: 

Viva Voce: 05 Marks 

The Examiner is requested to set nine questions in total, selecting two questions from each 
section. Question-| will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All questions should carry equal marks. 

1. Johnson, W.R.; (2007), Atomic Structure Theory, (1" ed.)Springe. 

2. Kumar, A.; Rathore, V.S.; Chauhan, S.; (2024), Atomic Structure & Bonding, S. 

3. Grccnwood, N.N.; Earnshaw, A.; (1997), Chemistry of the Elements, (2nd ed.) 
Elscvicr. 



4. Sharma, R.K.: (2007), Chemistry of Chemical Bonding, (I cd.) Discovery Publishing House. 
5. Kumar, J.; Scthi, S., Shewatc, V.T. Mohan, V.: (2025), Inorganic Chemistry: Structure, Bonding and Applications, A.G. Publishing house. 6. Huheey, J.E., Keiter, E.A.; Keiter, R.L. Medhi, O.K. (2022) Inorganic Chemistry: Principles of Structure and Reactivity, (4lh cd.) Pearson Education. 7. Atkins, P.; Paula, J.D.; Keeler, J.; (2018), Atkins Physical Chemistry, (11" ed.) Oxlord University Press. 
8. Puri, B.R., Sharma, L.R., Pathania, M.S.: (2024), Principles of Physical Chemistry, Vishal Publishing Co. 
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Theory External: 35 Theory Internal: 15 

Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM Dr◄:UVF:RV WEEKLY DISTRIBUTION: 

Total Hours per Weck: 4 

Ll'i.:turcs (L) Hours per Weck: 2 Practicals (P) Hours per Week: 2 

C() U RSF.:. OBJECTIVES: 
• u1H.lcrsta11<l the atomic structure and subatomic particles.
• �xplore trends in periodic table using different properties.
• Explore different types of chemical bonding and their effects on properties of

thei'nical compounds.
·• �earn about acids, bases. and the impo11ance of pH in biological and industrial

processes. 
• EJJh_ance practical laboratory skills lhrouµh hands-on experiments.

COURSE° OUTCOMES: 
-• Students will understand the structure of atoms and their sub-atomic particles. 

i • ?_t_udents wiil get knowledge about the periodic table �md different properties of
den'icnts. 

• Students will have idea to recognize the different types of chemical bonds and their
effects on properties of compounds.

• Lc:d111 ,1bou1 !he impon,rncc of acids. bases. and pH in various biological and
ii1dust�ial processes.

• Personal experience of students will rise by doing experiments with their own hands.
I

DETA1I LED CONTENT OF COURSE: 
: ., \ � 

Theory Syllabus: Total Contact Hours: 30 



Unit Topies 

Atomie structure: Elementary introduction of alomnic structure, 
subatonie particles (electron, proton, neutron), Ilistorical atomic 
nhodels: Thomson's odel, Rutherford model, Bohr's model, Quantum 
numbers, shapes of orbitals (s.p.d,), clcctron filling rules. Isotopes, 
Isobars and Isotones (delinitions). 

Periodic propertics and laws: Periodic table, Introduction of s. p, d 
ad T blocks, periodic trends and propertics: alomic and ionic radii, 
ionisation encrgy. clcctron gain cnthalpy. clectronegativity. oxidation 
stale. colour, metallic character, magnctic and catalytic properties, 

I abilitv to form complexes. 

Chemical bonding: Definition, types of chemical bonds: lonic bond, 
Covalent bond, Coordinatc bond, Mctallic bond, Hydrogcn bond and 
types, Vander Waals' interactions Factors affccting the bonding, 
Comparison between covalent and ionic bond. 

Acids and Bases: Definition, types and properties of acids and bases. 
Diflerent theories: Arrhenius theory, Bronsted-Lowry concept, Lewis 
theory. (oncept of pl l, Common daily lite examples. 

Practicals 

I. Determinc the nature of common houschold substanccs (c.g., 
vinegar. baking soda solution, lemon juice, milk, soap solution) 
whether acidic or alkaline using different indicators/ pH paper. 

2. To study the neutralization reaction between a strong acid and a 
strong base through titration and determine the concentration of 
an acid solution. 

3. Find the nomality of an unknown HCI solution by titrating it 
against a 0.1 NNaOH solution. 

4. -Prepare | molar and | normal standard solution of NaC/ 
Na(O:. 

5. To study the process of sublimation of camphor and phthalic 
acid. 

6. To dcternminc thc pll ofgivcn acid and basc using pH nctcr. 

COURSE EVALUATION METHODS 

Contact 
Hours 

30 



Theory Eams: 

Iotal Marks: S0 (Etern: 35 + Internal: 15) 

lutemal Assessnent: 15 Marks 

Exteral Assessment: 35 
Marks 

(02 |Wours) 

Practical Exam: 

Internal Assessment: 05 Marks 

External Asscssment: 20 Marks 

(03 Hours) 

Class Participation: 05 Marks 

Total Marks: 25 (External: 20 + Internal: 5) 

Seminar/Presentation/ Assignıment: 05 Marks 

Mid Term Fxam: 05 Marks 

RECOMMENDED BOOKS 

End Term Exam: 35 Marks 

• Class Participation: 2.5 Marks 

Scminar/Lab rccord/Demonstration: 2.5 
Marks 

End Term Practical Exam: 10 Marks 

Lab record: 05 Marks 

Viva Voce: 05 Marks 

Instructions for End Term Theory Exam: 

The Lxaminer is required to set nine questions in total, selecting two questions from each 
tion. (Qucstion-1 will be a compulsory question consisting short answer type questions 

covering all the units of the syllabus. All questions should carry equal marks. 

I.. Johnson, W.R.:(2007), Atomic Structure Theory, (1" cd.) Springer. 
2. Kumar, A., Rathore, V.S.; Chauhun, S.: (2024), Atomic Structure & Bonding, S. 

Dinesh & Co. 

3. Greenwood, N.N.; Earnshaw, A.; (1997), Chemistry of the Elements, (2nd ed.) 
Elscvicr. 



4 Shanma. RK:(2007), Chemistry of Chemical Bonding. Discovery Publishing llousec. 
4 Kumat. !. Sehi. S.: Shewate, V.T. Mohan, V.:(2025). Inorganic Chemistry: Structure, Bonding and Applications, A.G. Publishing house. 
6. lew, K.:(2008), Acids and Baases, (| cd.) Chelsca Housc Publications. 

(ox. B0:2003). Acids and Bases: Solvent Effects on Acid-Base Strength, |'cd) OxtordUniversity Prcss. 
8. Huheey, J.E.: Keiler, E.A.; Keiter, R.L., Medhi, O.K.. (2022) Inorganic Chemistry: Principles of Structure and Reactivity. (4h ed.) Pcarson Education. 



COURSE DETAILS: 

Course Title Introductory Chemistry-II 

Semester Semester-II 

Course Code MDC-2

Course ID 

Total Credits 03 (Lecture: 02, Tutorial: 0, Practical: 01) 

Total Marks 75 

Marks Distribution Theory External: 35  Theory Internal: 15 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 
Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 
• Understand the principles of chemical bonding and molecular structure.
• Learn about hydrocarbons and their applications in everyday life.
• Gain insights into the properties and uses of natural and synthetic polymers.
• Explore environmental chemistry and the impact of human activities on the

environment.

COURSE OUTCOMES: 

After completion of this course, students will be able to: 
• develop a comprehensive understanding of chemical bonding, including ionic,

covalent, and hydrogen bonds, and their significance in molecular structures.
• Appreciate the diverse applications of hydrocarbons in daily life, from fuels to

industrial chemicals.
• Gain insights into the world of polymers, their types, and their significance in everyday

materials and products.
• Become more environmentally conscious, understanding the causes and effects of

pollution and the importance of sustainable practices.

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 

Unit Topics Contact 
Hours 

I Chemical Bonding: Definition, Types of Chemical Bonds-Ionic Bond, 
Covalent Bond, coordinate bond, Hydrogen bonding and its types, Van 
der Waals’s interactions Representation of elements/ atoms, Lewis 

8 

240/CHE/MD201



structure, Electronic configurations (1-30) 
II Hydrocarbons: Introduction, classification, types (aliphatic and aromatic 

hydrocarbons). Nomenclature, structure, physical properties of alkanes, 
alkenes and alkynes and their uses in everyday life. Aromatic 
hydrocarbons- Nomenclature, structure of benzene, resonance and 
aromaticity. Combustion and pyrolysis, hydrocarbon as fuels (natural gas, 
petrol, LPG, kerosene, diesel and CNG.) 

8 

III Polymers: Introduction, elementary idea of synthetic and natural 
polymers, Homo polymers and copolymers, uses and properties (Natural 
rubber, Vulcanized rubber, Polyethene, PVC, Styrene, Teflon, PAN, 
Nylon-66) 

7 

IV Environmental Chemistry: Causes and effects of air, water and soil 
pollution, greenhouse effect and global warming, smog formation, acid 
rain, depletion of ozone layer, pollution due to industrial waste, strategies 
to control environmental pollution 

7 

V Practicals: 
1. Measure the conductivity of solutions of ionic compounds (e.g., 

NaCl, KCl) and covalent compounds (e.g., sugar, urea) using a 
conductivity meter 

2. Test the solubility of compounds like NaCl, sugar and naphthalene 
in polar solvent (water) and organic solvents (e.g., ethanol, ether). 

3. Identification of Aliphatic and aromatic organic compounds 
through flame test. 

4. Identify the pH of the given water and Soil samples through pH 
strip. 

5. Test for common pollutants (nitrates, phosphates) and water 
hardness in water samples to assess water quality. 

6. Preparation of Artificial Silk. 
7. To synthesize some polymers as per available resources. 

30 

 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 
• Class Participation: NIL 
• Seminar/Presentation/ Assignment: 05 Marks 
• Mid Term Exam: 10 Marks 

External Assessment: 35 Marks 
(02 Hours) • End Term Exam: 35 Marks 

Practical Exam: Total Marks: 25 (External: 20 + Internal: 5) 

Internal Assessment: 05 Marks • Class Participation: NIL 
• Seminar/Lab record/Demonstration: 05 Marks 

External Assessment: 20 Marks 
(03 Hours) 

• End Term Practical Exam: 10 Marks 
• Lab record: 05 Marks 
• Viva Voce: 05 Marks 



Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each 
section. Question-1 will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All questions should carry equal marks. Log table and 
non-programmable calculator is allowed.   

RECOMMENDED BOOKS 

1. NCERT Chemistry Textbook for class 11th and 12th. 
2. Laboratory Manual Chemistry of NCERT for class 11th and 12th. 
3. Principles of Physical Chemistry by M. S. Pathania, B. R. Puri and L. R. Sharma 
4. "Comprehensive Practical Chemistry for Class 12" by V.K. Ahluwalia, Sunita 

Dhingra, and Adarsh Gulati 
5. Miller G.T., Environmental Science, 11th edition. Brooks/ Cole (2006). 
6. Mishra, Environmental Studies, Selective and Scientific Books, New Delhi (2005) 
7. De, A. K. Environmental Chemistry: New Age International Pvt., Ltd, New Delhi, 

2010. 
8. V. R. Gowarikar, Jayadev Sreedhar, N. V. Viswanathan, Polymer Science 1st Edition, 

New Age International Publishers, 1986. 
9. Fred W. Billmeyer, Textbook of Polymer Science, 3rd ed. Wiley-Interscience (1984) 
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Theory External: 35 Theory Internal: 15 

Practical External: 20 Practical I ntcrnal: 05 

COl'l{SI-: CURRICULUM OELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

1 Lectures (L) Hours per \Veck: 2 Practicals ( P) Hou rs per Week: 2 

COL
1
RSE OB.IECTIVES: 

• u11dcr:-ta11J tile chclllical processes invol"eJ in food processing and preservation.

• Explore the lypes and side effects of adulteration of different foods in everyday life.

• Study about the di ITcrcnt types of pollutions and their impact on human health.

• L11ha11L"L' the knowledge oJ' students about the soil factors, BOD and COD.

• F11l1,111cc the l,1boratory skills through observation and hands-on experiments.

COURSE OUTCOMES: 

• Students will understand the different types of chemical processes involved in food

processing and preservation.

• St11clcnts will come lo knuw the different types and side effects of adulteration of

roods in daily lik.

• Knowledge about the dilTcrcnt types or pollutions and their impact on human health

and environment.

• Srudcnts will get knowledge about the different factors of soil, contamination of water,

HO[) illHI COD.

• I .,1h1lrnlmv skills of ihc students will improve through the observations and hands-on

cxpcrilllL'lllS.

Df•: IAII.Ff) CONTF:!'JT OF COURSE: 



Unit 

Theory Sllabus: Iotal (ontct lours: 30 

Iood prucevsing and adulteration: Introduction of food processing, 
Iood povesNng techniques (pasteurization, sterilization, blanching, 
Iiceng. drying and irradiation), definition and typcs of food 
tullealio). adulleratiol in common foods. 

Food preservatives: Types: nalural and synthctic preservatives, 
Pioperties of tood pieservatives. preservation process of pickles and 
ams. ruticral sweeteners. 

Topics 

Evironmental Chemistry: Cause and cffects of air pollution, water 
pollution. soil pollution and industrial pollution. greenhouSe cllect and 
lobal w arming 

Factors of Chemical Science in Geographical Components: Acid 
mme dranage (AMD). causc, conscqucnces and remedial solution, role 
ol pH casUrement in soil, Contamination tactors of water: Biological 
Oxygen demand (BOD), Chemical oxygen demand (COD), 

) 

1. To purily the impure sample of benzoic acid by recrystallization. 

4 

Practicals 

lo synthesıze an ester by reacting a carboxylic acid with an 
alcohol in the presence of acid catalyst. 

To prepare I molar and Tnormal standard solutions ofNaCl. 

T'o tind the normality of an unknown HCl solution by titrating it 
against a 0.1 N NaOH solution. 

5. To determine the BOD of' given vater sample. 

0. Determine the dissolved oxygen in the given sample of wate. 

Theory Exams: 

(0CRSE EVALUATION METHODS 

Iotal Marks: 50 (External: 35 + Internal: 15) 

Contact 
Hours 

8 

30 



Internal AssCssmcnt: 15 Murks 

External Assessment: 35 
Marks 

(02 Hours) 

Practical Exam: 

Intcrnal Assessmcnt: 05 Marks 

External Assessment: 20 Marks 

(03 Hours) 

• Class Participation: 05 

Total Marks: 25 (External: 20 + Internal: 5) 

Scminar/Prescntation/ Assignment: 05 Marks 

Mid Ternm Exam: 05 Marks 

RECOMMENDED BOOKS 

• End Term Exam: 35 Marks 

• Class Participation: 2.5 Marks 

Scminar/Lab rccord/Demonstration: 2.5 
Marks 

End Term Practical Exam: 10 Marks 

Lab record: 05 Marks 

Viva Vocc: 05 Marks 

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each 
section. Question-1 will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All qucstions should carry cqual marks. 

1. Sinha, S.P.; (2012), Principles of Food Processing, (|" ed.) Adhyayan Publishers 
and Distributors. 

2. Sivasankar, B.; (2002), Food Processing and Preservation, (1 ed.) Prentice Hall 
India Lcarning Private Limitcd. 

3. Ram, P.M.; Ram, V.R.; (2023), Food Adulteration, Lap Lambert Academic 
Publishing. 

4. Sharma, G.K.; Xavier, J.R.; Singh, A.; (2024), Food Adulterants and 
Contaminants, New India Publishing Agency. 

5. Subramanian, V.: (2020), Environmental Chemistry, Dreamtech Press. 



6. Girard, J: (2013), Prineiples of Environmental Chemistry. (2nd ed.) Jones & 
Bartlett Lcarning. 
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�larks Distribution 
Practical External: 20 Practical Internal: 05 

( Ul R�L Cl, IH{ICU LU ,1 OELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

Ll'l'ltirl'S (L) llours per Weck: 2 Practicals (P) I-lours per Week: 2 

COURSE OBJECTIVES: 

• Ill\ estigate the di ffcrcnt tyres or states 01· matter and factors affecting.

• Le.irn c1buut 111etal�. 11u11-111etals. different types or alloys and their applications.

• Un(krstanJ the basics or carbon compounJs and oxygen containing functional groups.

• I.earn about the difkrent types of metallurgical process anJ corrosion.

• l-:11ha11ce the knowledge about handling of chemicals, glass apparatus and instrnments
111 l<1bs through exreriments.

( ·ot 11{SF OLITCOMFS:

• Stude11t� will be :1blc to describe the properties of solid, liquid and gases.

• Students will have knowledge or different metals, non-metals, alloys and their

arplications.

• S1udcnts will understand the basics of carbon compounds and important functional

�l-llllp� 

• Stud1..·nt� \,\ ill umkr�tand the process ur extraction of mewl and prevention or

L'lllTl):-.IUll. 

• 1111purtancc ol sakty and cardul handling or chemicals, instruments in labs will be

well understood.

DETAILED COl\TENT OF COURSE: 

Thl'ory Syllabus: Total Contact Hours: JO 



Topics 

States of watter: Introduction of dilTercnt states of mattcr. 

Gas lntroduction to ideal and real wases. Difference bctween idcal and 
Teal gases, Introduetion of ditlerent laws: Boyle's law, Charles' law, 
Gay LuSsac's law, Avogadro's law (no derivations). 

Liquid: Introduction and efect of temperature and pressure on surface 
lcnsion, VISCOSily. vapour pressure (no derivations), Polar and non-polar 
qunds. 

Solid: Types of solids: Amorphous solid and Crystalline solid (Brief 
descripton and differences). 

Metals, non-metals and alloys: Definition and physical properties of 
metals, non-metals and alloys. Discuss different types of alloys and 
common Cxanples (Stccl. Stainless Stccl. Brass, Bronzc, Duralumin, 
Alnico). 

Metallurgy and corrosion: General modes of occurrence of metals in 
náturc, Extraction of metals- Crushing and grinding, Concentration of 
ores (gravity separation and froth flotation). Conversion to metal oxide 
(calcination and roasting). Reduction of metal oxide, Refining of metal 
(bricf description) 

Corrosion: Detinition, Cause of corrosion, Effect and factors of 
coTosion. Elecrochemical mechanism ol rusting of iron, Prevention of 
COrTOSION 

(arbon and its compounds: Introduction and types of hydrocarbons, 
study of carbon compounds and catenation, Introduction of important 
Owgen ontaning functional groups: alcohol, aldchyde, ketonc, 

carboxvlic acid. ester. ether (only physical propertics, cxclude chemical 
properies). 

Contact 
Hours 

8 

8 



I. To syntliesize an cster by reacting a carboxylic acid with an 
alcohol in the presence of acid catalyst. 

2. To purify the impure sample of benzoic acid by recrystallization. 

3. To detect the presence of starch in a sample (potato/rice bread) 
by using a potassium iodide-iodine solution as an indicator. 

4. To compare the viscosity of various liquids (honey. dish soap, 
milk, water) by pouring race method. 

5. To observe the existence of surface tension and demonstrate 
how soap reduce it (By needle floating method). 

6. To study the effect of air, moisture and electrolytes (NaCl) on 
rusting of iron. 

Practicals 

COURSE EVALUATION METHODS 

Theory Exams: 

Total Marks: 50 (External: 35 + Internal: 13) 

Internal Assessment: 1S Marks 

External Assessment: 35 
Marks 

(02 Hours) 

Practical Exam: 

Internal Assessment: 05 Marks 

Class Participation: 05 Marks 

Seminar/Presentation/ Assignment: 05 Marks 

Mid Term Exam: 05 Marks 

End Term Exam: 35 Marks 

Total Marks: 25 (External: 20 + Internal: 5) 

Class Participation: 2.5 Marks 

30 

Seminar/Lab record/Demonstration: 2.5 
Marks 



External Assessment: 20 Marks 

(03 Hours) 

End Term Practical Exam: 10 Marks 

• Lab rccord: 0S Marks 

RECOMMENDED BOOKS 

Viva Voce: 05 Marks 

Instructions for End Term Theory Exam: 

The Examiner is required to sct nine questions in total, selecting tvo questions from each 
section. Qucstion-1 will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All questions should carry cqual marks. 

Goodstein, D.L.: (2014), States of Matter, Dover Publications. 
2. Powell. P.; Timms, P.L.; (1974), The Chemistry of the Non-metals, Chapman & 

Hall. 

3. Walker, D.; (2007), Metals and Non-metals (Core Chemistry), Evans Brothers 
Ltd. 

4. Schweitzer, P.A.; (2009), Fundamentals of Corrosion, (2nd ed.) CRC Press. 

5. Dieter, G.E.: (1986), Mechanical Metallurgy, (3rd ed.) McGraw-HilI. 
6. Atkins, P., Paula, J.D.; Keeler, J.; (2018), Atkins Physical Chemistry. (1|h ed.) 

Oxford University Press. 

7. Puri, B.R; Sharma, L.R.; Pathania, M.S.; (2024), Principles of Physical 
Chemistry, Vishal Publishing Co. 

8. Morrison, R.T.: Boyd, R.N.; (2010), Organic Chemistry, (7th ed.) Pearson 
Education. 

9. Patai, S.. (2010), Chemistry of Functional Groups, Wilcy Online Library. 
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MINOR COURSE-CHEMISTRY 

COURSE DETAILS: 

Course Title GREEN CHEMISTRY     

Semester Semester-1 

Course Code MIC-1 

Course ID 240/CHE/MI/101 

Total Credits 02 (Lecture: 02, Tutorial: 0, Practical: 0) 

Total Marks 50 

Marks Distribution 
Theory External: 35  Theory Internal: 15 

Practical External: -- Practical Internal: -- 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 2 

Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: -- 

COURSE OBJECTIVES: 
 Introduce students to the fundamentals and scope of Green Chemistry.

 Teach practical techniques and tools used in Green Chemistry

 To understand the concept of Sustainability through Green Chemistry

 To make student aware about the recent development in the field of Green Chemistry

COURSE OUTCOMES: 
Upon completing this course, students will be able to: 

 Understand the fundamentals of Green Chemistry.

 Apply the principles of Green Chemistry in sustainable chemical design.

 Recognize the role of Green Chemistry in sustainability.

 Utilize Green Chemistry techniques and tools.

 Explore future trends and research in Green Chemistry.

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 
Unit Topics Contact 

Hours 

I Introduction to Green Chemistry-I 

Overview of Green Chemistry: Definition and scope of green chemistry, 

History and evolution of green chemistry 

8 



54 

Principles of Green Chemistry (The 12 principles of green chemistry, Importance 

of each principle in sustainable chemical design). 

II Introduction to Green Chemistry-II 

Sustainability in Chemistry [Concept of sustainability, Role of chemistry in 

achieving sustainable development goals (SDGs)]. 

Environmental Impact of Chemical Processes: Pollution and its sources, Life cycle 

assessment (LCA) of chemical products 

8 

III Green Chemistry Techniques and Tools 

Green Synthesis Methods: Alternative solvents and reaction conditions, Use of 

renewable feedstocks; Catalysis in Green Chemistry: Types of catalysis 

(homogeneous, heterogeneous, biocatalysis), Benefits of using catalysts in 

reducing waste and energy consumption 

7 

IV Future Trends and Research 

Emerging Technologies: Advances in green chemistry research and technology, 

Nanotechnology and its applications in green chemistry 

7 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

 Class Participation: NIL

 Seminar/Presentation/ Assignment: 05 Marks

 Mid Term Exam: 10 Marks

External Assessment: 35 Marks 

(03 Hours) 
 End Term Exam: 35 Marks

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 

Question-1 will be a compulsory question consisting short answer type questions covering all the units of 

the syllabus. All questions should carry equal marks. Log table and non-programmable calculator is 

allowed.   

RECOMMENDED BOOKS 

1. Anastas, P.T. & Warner, J.K. Green Chemistry- Theory and Practical, Oxford University Press

(1998).

2. Matlack, A.S. Introduction to Green Chemistry, Marcel Dekker (2001).

3. Cann, M.C. & Connely, M.E. Real-World cases in Green Chemistry, American Chemical Society,

Washington (2000).

4. Ryan, M.A. & Tinnesand, M. Introduction to Green Chemistry, American Chemical Society,

Washington (2002).

5. Sharma, R.K.; Sidhwani, I.T. & Chaudhari, M.K. Green Chemistry Experiments: A monograph

I.K. International Publishing House Pvt Ltd. New Delhi, Bangalore.

6. Lancaster, M. Green Chemistry: An introductory text RSC publishing, 2nd Edition.

7. Ahluwalia, V.K. & Kidwai, M.R. New Trends in Green Chemistry, Anamalaya Publishers (2005).
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(. 11111 \l' I ilk 

Co11nl' Cock 

Coun,l· I I> 

vlark"' Distribution 

MIN()I{ ('()lJl(SF-CIIEMISTRY 

'.\lokculcs ol' Lifr - I 

l\11C-I 

260/CHE/MI/102

02 (Ll'clun·: 02. Tulorial: O. Praclkal: 0) 

1 Theory External: 35 
I 

• 

I PnH·tical External: --

Theory Internal: 15 

Practical Internal: --

( (ll l{"L l l IW.ICULL'.VI DELIVEl{Y \\·EE"-L\ DISTRIBUTION: 

Total I lours per Weck: 2 

COl'RSE OBJECTIVES: 

I Practical (P) Hours per Weck: --
--L --

• To sludy the structure. classification, and chemical behavior or carhohydrales.

• To undcrsland glycosidic I inkagcs. stereochernistry. and structures or disaccharides, polysaccharides.
• I,, 1111Lkr:-.l<111J clh:lllic.il I1.ilurc ul· v. Jtc1. pl Is� stems. buffers.
• Io karn about the strucll}f'L'. clas...;ilication. and properties of aminu acids.

• I (I ,I11d, pl·p11d,· hon,I li>nn:1111i11. 111l·lh1>d-.. of pcptitk ...;ynthcsis. :ind struclural organization of

prnlL'in:s.

(: )I u-.,r Ol TCO.\IES: 

:·••'I. ,,1q1k1i11� 1111:-- v1>t1r-..l·. ,luLkllh ,1111 be abk tu: 

• c l t1s:-.1 I) carbohydrates, explain open chain and cyclic structures ol' important monosc1ccharicks, and
1,·, ·rih1· lliL·ir IL':ll·tiPll'-. intcrcnll\ l'rsions. and qualit.itive tests.

• Lxpl:1i11 a and ({ linkages and compare structures of sucrose. lactose, maltose, stmch, and ccllulos�.

• l·.xplain pl I. pKa. burler iJClion. and ionization of Willer.

• ( ·1:1,,i I\· :1mi110 acids and i111erpret zwitlnion i't1rrnation and isnclcctric points.

• I k,crihL· pl'f1litk hPnd i'unnation anJ dclL'nninc terminal amino acid-; using analytical methods.

l>FT-\11.LD CO\TFYf OF COURSE:



Theory Svllabus: Iotal Contac llours: 340 
| nit 

(arboh drates I 
Intoduetion and elassitication - )onoscccharides, oligosaccharides and 
|olschndes, aldose and ketose, reducing and non-reducing sugars. Open chain 
ntevehe structure ofD-glucOsc. D( )-fructosc, D-()-ribosc and D-2 

Renions of glucose and fructose with HCN, hydroxylaminc and phenylhydrazine 
fone) Analvtical ests for zlucOse - cffect of hcating. conc.H;SO, Fehling's 

Test. Tollen's Test, Molisch's Test. Basic idea of epimers, anomerS, and Erythro 
nd Thrco Diastercomer. Inter-conversion of' glucose and fructose. 

Carbohydrates - 2 
Linkage between monosacccharides (a and B): D-L configuration of disaccharides 
(sucTOSe, malose, lactose) and polysaccharides (starch and cellulosc) including 
then structure. 
Waler 

Topies 

Sructure of waler, wcak interaclions in aqucous systems, waler as biological 
solvents. lonization of water. dissociation constant, concept of pH. pK, and pK 
und butfer. Butter action acidic and basic. 
\oino eids 
Deliniton and Cassitication of amino acids – Acidic, basic and ncutral; aliphatic 

and aromatic: and essential and non essential, zwitterion structure, isoelectric 
ontand amphoterie nature of Amino acids. 

Peptide 
Introduction and basie formation of peptide. Determination of primary structure of 
peptides, determination of N-terminal amino acid (by Sanger's method) and C 
lerminal amino acid (with carboxypcptidasc cnzymc). 
Proteins 

Detinition. classilication ol' proteins bascd on molecular structure, hydrolysis 
product. Structure of proteins- peplide bond. primary, secondary. tertiary and 
quatermary structure of proteins, forces that determine folding and confornation 
and structural organization. Physical properties: denaturation and renaturation. 
Detcction of Protein - Millon's test, Xantho protein test, Ninhydrin test, and 

(OCRSE EVALUATION METHODS 

Theory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Contact 
Hours 

8 

7 



Internal Assessment: I5 Marks 

External Assessment: 35 Marks 
(02 Hours) 

Instruetions for End Term Theory Exam: 

Class Participation: 05Marks 

RECOMMENDED BOOKS 

Seminar/ Prescntation/ Assignment: 05 Marks 
Mid Term Exam: (05 Marks 

End Tem Exam: 35 Marks 

The Examiner is requcsted to set nine qucstions in total, selccting two qucstions from cach section. 
Question-I will be a compulsory question consisting short answer type questions covering all the unis 

of the syllabus. All questions should carry cqual marks. 

1. Morrison, R. N. and Boyd, R. N., Orgunic Chemistry. Dorling Kindersley (India) Pvt. Ltd. (Pcarson 
Education). 

2. Nelson, D. L., and Cox, M. M. (2021 ), Lehninger Principles of Biochemistry (8" cd.). W. H. 
Freeman and Company. 

3. Satyanarayan, U. and Chakrapani, U. (2013), Biochemistry (4lh ed.) Elsevier. 
4. Sheela, K.et al. (2021), Textbook of Biomolecules (1 ed.) AIB Saliha Publications, Tamil Nadu. 
5. Saini,. G and Khanna. G. (2024). Texthook of Chenistrv of Biomolecules (1 ed.) Prestige 

Publishers. 



COURSE DETAILS: 

Course Title Bioinorganic Chemistry      

Semester Semester-2 

Course Code MIC-2 

Course ID 

Total Credits 02 (Lecture: 02, Tutorial: 0, Practical: 0) 

Total Marks 50 

Marks Distribution Theory External: 35  Theory Internal: 15 
Practical External: -- Practical Internal: -- 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 2 
Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: -- 

COURSE OBJECTIVES: 
• To understand the definition, scope, and historical development of bioinorganic

chemistry.
• To analyze the structure and function of various important proteins
• To comprehend the role and functioning of the sodium-potassium pump in biological

systems.
• To investigate the applications of metals in medicine, including metal-based drugs and

diagnostic agents.

COURSE OUTCOMES: 
By the end of the course, students will have a comprehensive understanding of: 

• The fundamental principles of bioinorganic chemistry.
• The roles of metal ions in biological systems.
• The structure and function of key bioinorganic molecules.
• The applications of bioinorganic chemistry in medicine.

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 

Unit Topics Contact 
Hours 

I Fundamentals of Bioinorganic Chemistry 
Overview and History: Definition and scope of bioinorganic chemistry, 
Historical development and key discoveries. Biological Roles of Metal 
Ions: Essential and trace metal ions in biology; Coordination chemistry 
of metal ions in biological systems 

8 

240/CHE/MI201



II Oxygen Transport and Storage Proteins 
Hemoglobin and Myoglobin: Structure and function of hemoglobin and 
myoglobin, Oxygen binding and transport mechanisms; Other Oxygen 
Carriers: Hemocyanin and hemerythrin, Comparative analysis of 
oxygen carriers 

8 

III Transport and Storage Proteins 
Ferritin, Transferrin and Ceruloplasmin-Structure and Functioning; 
Cytochrome- Structure and Functioning, Role and Functioning of Sodium 
Potassium Pump 

7 

IV Medicinal Bioinorganic Chemistry and Applications 
Metals in Medicine: Metal-based drugs (cisplatin, ruthenium complexes), 
Diagnostic agents (MRI contrast agents, radiopharmaceuticals); Toxicity 
and Chelation Therapy: Toxic effects of metal ions, Chelation therapy for 
metal poisoning. 

7 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 
• Class Participation: NIL
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 10 Marks

External Assessment: 35 Marks 
(02 Hours) • End Term Exam: 35 Marks

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each 
section. Question-1 will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All questions should carry equal marks. Log table and 
non-programmable calculator is allowed.   

RECOMMENDED BOOKS 
1. Purcell, K.F & Kotz, J.C. Inorganic Chemistry W.B. Saunders Co, 1977.
2. Huheey, J.E., Inorganic Chemistry, Prentice Hall, 1993.
3. Lippard, S.J. & Berg, J.M. Principles of Bioinorganic Chemistry Panima Publishing

Company 1994.
4. Cotton, F.A. & Wilkinson, G, Advanced Inorganic Chemistry. Wiley-VCH, 1999
5. Basolo, F, and Pearson, R.C., Mechanisms of Inorganic Chemistry, John Wiley &

Sons, NY, 1967.
6. Greenwood, N.N. & Earnshaw A., Chemistry of the Elements, Butterworth-

Heinemann, 1997.
7. B.R. Puri, L.R. Sharma, K.C. Kalia, Principles of Inorganic Chemistry, Vishal

Publishing CO.



J ( 

Minor Course 

(To be Effective from Session 2026-27) 

MINOI{ COURSE-CI-IEMISTRY 

counsv. nF.TAILs: 

I -
I Bask Chl'11tistry _1 _ Cour�l' Titk 

Sl'llll'S t l' I' 
----

-- -

( 1111r:w Codl' 
--

---

Cours(' IU 

I 111:il l rl'dits 1 

-

·1111:il ,\ larl,s

Sellll'Sler-1 

MIC-I 

260/CHE/Ml/l03

02 (Lecture: 02, Tutorial: 0, Practical: 0) 

50 

1 1\1:irks Distrihution Theory External: 35 Theory Internal: 15 

I Practical External: -- Practical Internal: --

COURSE CURRLCULUM DELIVERY WEEKLY DISTRIBUTION: 

- ---- ------ --------- ---- --,

Total Hours per Weck: 2 
1.L·rtu res (I,) Ho�rs per Weck: �� _ __ __ • Lrractic;i (P)H�ur�r-Weck: --

COURSE OBJECTIVES: 
• To develop a conceptual understanding of atomic structure including de Broglie waves, uncertainty

rrincirle. quantum numbers. and atomic orbitals.
• I l> st11dy _io!11c and co,:1lcnt bonding using Valence Bond Theory. Molecular Orbital Theory,

\ '-;I-PR thL·ory. and hybridi1atio11. 
• lo understand rcriodic properties such as atomic size. ionization energy, electron affinity and

L'lcctroncgativi ty.
• To introduce electronic effects. reactive intennediates. and types of organic reactions for

u11dcrstandi11g reactivity and mechanisms in organic chemistry.
COURSE OUTCOMF.S: 
11 11011 l'n111rk-ti11g this course. students will he able to: 

• Fxrlain atomic structure. describe orbital shapes and probability distributions, and apply_quanturn
11111nhcr, to dcter111i11e clccIro11ic structure or atoms.

• Predict molecular shapes, explain bonding using MO theory, calculate bond order, and analyze
bonding in simple and complex molecules.

• lntrq1rr1 rC'rinrlic frends. compare rrorerties of sand r block elements. and explain concepts such as

11IL-r1 pc1I'1 L·i'i'L·cI :111d d1agu1ial n:lationshir.
• l"-.\pl:ii11 reaction 1ncclrnnis1ns using inductive. resonance. and hyperconjugation effects, identify

nuclcophilcs and clcctrophiles, and classify organic reactions and intermediates.

Iv 

I _' 



DETALED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 

Lnit 

|V 

Atomic Structure 
ldea of de Broglic matter waves, Heisenberg's uncertainty principle, atomic 
orbitals, quantum numbers, radial and angular wave functions and probability 
distribution curves, shapes of s, p. and d orbitals, Aufbau and Pauli exclusion 
principles. Hund's multiplicity rule. Electronic configurations of the elements 
effective nuclcar charge and Slater's rules. 
Covalent Bonding and lonic Bonding 
Valence bond theory and its limitations, hybridization and shapes of simple 
inorganic molecules (BeF2, BF), CH4, PFs, SF6, IF): VSEPR theory (NH3, SF4, 
CIF, and H:0): Molecular orbital treatment of homonuclear and heteronuclear 
(CO & NO) diatomic molecules; HOMO, LUM0, Bond order. 
General characteristics of ionic compounds: ionization energy, electron affinity. 
si/es of ions, radius ratio rule and its limitation, lattice energy: Born-Haber cycle. 
Periodic Properties and Trends 

Topics 

Alomic and ionic radii, ionization energy, electron affinity and electronegativity 
trends in periodic table (in s & p block elements). 
Comparative study of physical and chemical properties of and s and p-block 
clements - Group trends in electronic configuration, common oxidation states. 
inert pair effect and diagonal relationship. 
Fundamentals of Organic Chemistry 
Elcctronic displacenments: inductive cflect. resonance and hyperconjugation: 
nucleophiles and clectrophiles; reactive intermediates: carbocations (Svl and Sv2), 
carbanions, free radicals, carbene and nitrene. 

COURSE EVALUATION METHODS 

Theory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Internal Asscssment: 1 5 Marks 

External Assessment: 35 Marks 
(02 Hours) 

Instructions for End Term Theory Exam: 

Class Participation: 0S Marks 
Seminar/ Presentation/ Assignment: 05 Marks 
Mid Term Exam: 05 Marks 

End Term Exam: 35 Marks 

Contact 
Hours 

8 

8 



a1e Examiner is requested to set nine questions in total. selecting two questions from each section. 
l'j"ucstion-1 will be a compulsory question consisting short answer type questions covering all the units or 
11\,.: �) I Ltbu:--. ;\II quc:--tions should carry equal marks. 

RFCO\li\lF�OFO BOOKS 

I . Lee, J.D. (2008), Concise Inorganic Che111isoy. (5'11 ed.)Wiley India.
2. Dhawan S. N.(2019) Organic Chemistry. Vol I. ( I 8 111 ed.) Pradeep Publications.
3. Clayden, J.; Greeves, N. and Waii-en. S. (2012). Organic Chemirny. (2"'1 ed.) Oxford.
-l i\1orri,on. R. 1\f ,111d Royd. R. N. (2010). ()rganic Chc111is11:I'. (7 1" ed.) Darling Kindersley (lndia) Pvt.

I 1d. I Pec1r�L)ll Fduc;il 1011 \. 

) I lulh.:c). J.F .. Keitcr. F../\.; Keiter: R. I.. and Medhi. O.K. ( 1997). l11orga11ic Chemisll)'- Principles of 
Strndllff u11d Reuc1i,·i1_,. 

(4 111 ed.) Pearson education.



Minor Course 

I
(To be Effective from Session 2026-27) 

• 
/\111\/0n f'Olll{SE-CIIEMISTHY 

COURSI•, 111'.T/\ILS: 

I coul'Sl' Title 

/ Sl'nH·stcr 

Molecules of Life - 11 

Scmestcr-2 

\ MIC-2 

Coursl' 10 

Total Credits 

260/CHE/MI202

02 (Lecture: 02, Tutorial: 0, Practical: 0) 

I otal \lad,, 

I Theory External: 35 

1 
Practit:al External: --

Theory Internal: 15 
Practical Internal: --

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Weck: 2 
Lectures (L) Hours per Weck: 02 Practical (P) Hours per Week: --

cor RSE. OB.I ECTIVES: 

• To study the chemical components. structure. anrl organization of nucleic acids including
1111cleosides. nucleotides. D /\. and R A.

• To under-.tand classi llcation. structure. and chemical behavior of lipids including fatty acids,
pliu..,pliol ipid:--. dlld i.:liolcstcrol

• l'o u11dcrst:rnd the importance �md role of chemistry in enzyme action.
• I 11 stud:v class11'1cat1011. sources. phys1olog1cal roles. and dclicicncy/toxicity crfects of vitamins and 

minerals in biological systems. 

COURSE OUTCOMES: 

Upon completing tbis course. students will be able to: 
• Identify nitro�cnous hascs. explain the structure of nuclcosidcs. nucleotides. DNA and RNA

• To classify lipids. explain properties of fatty acids. and describe their chemical reactions.

• F,pl i1 i11 L·111yrnc sp,xilicity. describe catalytic mechanisms. and analy7e factors affecting en7yme

a 'tivity.
• Ha'-'c b�ttcr understanding of vitamins and rnin�rals for human body and implications of its

cldicirnc, :ind to\icity

DFT.,\ILED CONTENT OF COURSE: 



Theorv Syllabus: Total Contact llours: 30 

|nit 

Chemistry of Nucleic Acids 
onponents o Nce acns: Adenine. guanine, thyminc, cytosinc and uracil 
(strcture only). other conponents of mucleic acids, nucleosides and nucleotides 
(homenclature), structure of polynucleotides; structure of DNA (Watson-Crick 
modc) and RNA (types of RNA - (RNA, mRNA and rRNA). difference between 
DNA and RNA 
Chemistry of Lipids 

Introduction. definition and classification of lipids- simple. compound 
phospholıpids) and derived lipids (cholesterol). Classification of fatty acids 

saturated laty acids. unsaturated fatty acids. Physical property-emulsification. 
Chemical properties- hydrogenation of lats and oil, saponification number. 
Rancidity. acid number, and lodine number. 
Inmes 

Classılicalion of cnzymes and their uses (mention Ribozymes). Mechanism of 
nzme action. factors affccting enzyme action, Cocnzymes and cofactors and 

then role in biological reactions, specılicity of enzyme action (including 
stereospeilicity). enzyme inhibitors and their importance. phenomenon of 
inhibition (competitive and non-compctitive inhibition including allostcric 
inhibition). 

IV Vitamins & Minerals 

Topics 

Vitamins: Introduction and classification - fat-soluble vitamins (Vitamin A, D, E 
K) & water-soluble vitamins (B andC). 
Minerals: Introduction, classilication and their sources: macro-minerals (Ca, P. 
Mg) & micro-minerals (Se, Fe. I, Co, Zn, Cu, Se, Cr). 
Deficicny and toxicity: physiological importance of vitamins and minerals, effect 
of food processing on vitanmins and minerals. 

COURSE EVALUATION METHODS 

Iheory Exams: Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: I5 Marks 

Fxternal Assessment: 35 Marks 
(02 Hours) 

Instructions for End Term Theory Exam: 

Class Participation: 05 Marks 
Seminar/ Presentation/ Assignment: 05 Marks 
Mid Ternm Exam: 05 Marks 

End Term Exam: 35 Marks 

Contact 
Hours 

8 

8 

7 



• 

• Ill' l.,:1111111-:r 1� rcqucstcd tu Sl'I 11111c qucstio11s 111 101,il. sclect1ng two questions rrom each section.
)11cs1io11-I \\'ill be :1 cu111pulsory q11c-;1io11 co11sisti11g short answer tyre question-; covering all the units or

1l1l· , ll.1h11, \II qt1L·�1in11:-. should L·:11Ty equal 111arks. 

Hl-:('()1\II\IENllEll B<><>l<S

tvlorrison. R. N. ,mcl Boyd. R. N., 01ga11ic Clw111isrrv, Dorling Kindersley (India) Pvt. Ltd. (Pearson
Fd11catiu11). 

1 Nclso11. D. L.. and Cox. M. M. (2021 ), Le/111i11ger Principles o/Binche111istry (8 th ed.). W. 11. 
Freeman and Company. 

3. S:ityan.ir.iyan. U. and Chakrapani. U.(2013 ). /3ioche111islly ( 4 1" ed.) Elsevier .
..\. Sheela. K. et ol. (2021 ). Texthnnk of/J/01110/ernles (I" eel.) AIB Sal1ha Publications. Tamil Nadu.
5. :--;;11111. (i :111cl Kha1111a. Ci. (2024). Tcxthook o/C/1e111istrv o/Bio11wlecules (J SI ed.) Prestige

l 1 11bl1shcrs.
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< Ol l{Sf,' IH: I \11,S: 

Co111·,1· Tith· 

( 11111 ,,. Cod l ' 

< 11111·,1· II) 

Total Cn•dit'i 

Total Marks 

Minor Course 

(To be efrectlvc rrom Session 2026-27) 

�
1111\JOI{ COlll{Sl-:-CII 1-:M ISTHY 

I Basil' Clu·rnislrv II

I Scm(•sfl'r-2

I '.\11C-2 

260/CHE/MI203

02 (Lecture: 02, Tutorial: 0, Practical: 0) 

50 

I Theory External: 35 
I Prart iral E xt(•rnal: --

Theory Internal: 15 
Practical Internal: --

( ()\ l{\F Cl 1rn1n 1 u·vi l>H.l\'E RY WEEKLY DISTRIB UTIOI\: 

·1 olal I-lours pl'r \Vcck: 2
l.l'l'll-,1-·t'_s_(_-I _J H o_t_,r_s_p

_
e
_

r
_\:_

V
_

c
_

e
_
k
_: _0_

2
__

I Practical (P) Hours per Week: --

('()( 'RSF. 011.J[CTl\'ES: 

• I 111 roducc students to the l'unda111cntals of alkancs. alkencs. and aromatic hydrocarbons.
• I 11 .._,ud) k111L'lic lhL·ory nl'gasL''>. re:il gas bdia\·ior
• ln study properties or liquids such as surfc.icc tension and viscosity.
• To understand the concept of chemical kinetics with emphasis on rate constant and order of reaction.

COl 1RSF. OllTCO�F:S: 

pull _,\111pk1111g t/J1s cuursc. s1utkn1s \\'ill be able to: 
• l rHkr..,1:111<1 n1ll11L'llclaturL·. L·la:,,sil1L·:1tion and chl'll1ic:tl reaction:-- of hydrocarbons

• l .l·:1111 :Il1llul 11\lc lll ll:I11pcI:1tuI'l� :111d prc:,,:-.urc 1,1 cst:1bli:-.li tl1e :,,l<1tL' ll!' g,1scs and describe the cn11cep1

Ill' nitic,il constants or real gases.
• Io dc:tcrn1i11c and interpret properties like surl:1cc tension and viscosity along with their temperature

lk t kll(kllc,·.
• < 1l'I ihL· k11mvil'dµL· 01·n111LTpl� lll. r:itL'S o!' chrniiL·iil IT.tl'lions and its application in dctcrmim1tion 01· 

lll'lk:r up 111 .2"'1 urdcr reactiun.

DE 1.-\ILED CONTENT OF COURSE: 

Theorv S�'llahus: Total Conlal'I I lours: 30 

J 



11i1 

11 � cl rnrn rhom 
I I alkanes, the alkyl 

1-\llrn1H'S - IUl'Al' 1H1111c11clillurc or hra11cl1cd and unbranc 1ec 

I 
• • L • lk I • 1 • 11 alka11•·s methods of

)-'.l1H1p. c :is,1!Ic.1IIuI1 ul c:ir Hlll alums 111 ii ancs. somcrisn 1 "'· • 

J t'11r111:11in11 (with speci,1' reference to Wurtz reaction and Kolbe reaction). 

I .\lkrnl'� \l1111c11L·l.11u1\: or alkc11l:s. 111ccha11isrns or <khydration of' alcoho
_
l
_
s a

'.�d

1 d1.·h,,l1,,l1.1lug1..·11:1t1(ln ()r :1lkyl h:il i dcs. Sayt1cff rule. ekctroph1l1c and free 1<1dical

:1dd1I11111:--. ,\il.1rkl1\,v111k,1ll':-- and anti- l\llark(l\l nikulfs rule. 

Contact 

Hours 

8 

II 

Aromaticity: Aro111a1iei1y and Huckel rule - aromatic, non-aromatic and anti­

,1r,1111.11ic. I\. gcnl:ral concept or molecular orbital picture or benzen� -----8-

111 

I\ 

I, II1c1Ic 1l11.:ur> Pl g.1:--1..·s. ideal gas laws based un kinetic theory, collision in a gas: 
II11:c1II 1°1·c1..· path. rnll1si1111 dia111cter. collisiu11 11u111bcr. Beha\'ior of real gases - the 
\ .111 ,k1 \,\';1;11':-- L'qu.1tio11. Cri1ic,il phe11urnc11a - critical co11:--1a11ts or a gas and thei1 
tktc1111i11:1111111. the Van der Waal ·s equation and critical state. 
Liquid Slate 

Surl",1cc lens ion or liquids - capillary action, experimental determination or surface 
te11sI11n. ternpcrnture effect on surface tension. Viscosity of liquids, experimental 
dc�minatiun of' viscosity coefficient. its variation with ternrerature. 
( hl·mical Kinl'tics 

concen\ra t ion, 
IL'l1lpcrature. pressure. sohcnt. light. catalvst. law 01· mass action and rate law 
Order or a reaction, integrated rate expression lor zero order. first order, pseudo 
rir:-r mckr and second order. Half Life period of a reaction. Difference betvveen 
"Onkr ;ind Mnlcrnl,irity" or chcrnic..il reactions. Determination of the rate 
cuIhI:iI11 and urckr oi' n.:actio11 /'rum kinetic data. Effect or temperature on rate ol 

I� ..:,1L·1I11I1: :\r1 l1c11ius l:LJL1atiu11.

COLRSF F\'ALl 1 ATION 1VIF:THODS 

Thcor_v Exams: Total Marks: 50 (External: 35 + Internal: 15) 

(02 llours) 

111\\rurtion, 1'11r Fnd Tt'rrn TIH·ory Exam: 

• Class Participation: 05 Marks

• Sc111i11,1r/ Prcscnlalio11. Assignment: 05 Marks
• Mid Tnrn Exam: 05 Marks

7 

7 

L 
l



The Examiner is requested to set nine qucstions in total, sclecting two qucstions from cach scction. 
Question-| will be a compulsory question consisting short answer type questions COvering all the units of 
the syllabus. All qucstions should carry cqual marks. 

RECOMMENDED BOOKS 
I. Morrison, R. N. and Boyd, R. N. (2010), Oganic Chemistry, (7 ed.) Dorling Kindersley (India) Pvt. 

LId. (Pearson Education). 
2. Puri, B. R., Sharma, L. R. and Pathania, M. S. (2020) Principles of Physical Chemistry, (49h ed.) 

Vishal Publishing Co. 
3. Kheterpal, S. C. (2019), Physicul Chemistry, Vol I.(18"ed.) Pradeep Publications. 
4. Dhawan S. N. (2019)., Organic Chemistry, Vol I, (1 8h cd.) Pradcep Publications. 

3 

S. Kapoor, K. L. (2015), 4 Textbook of Phvsical Chemistry, Vol 1, (6"ed.), McGraw Hill Education. 
6. Atkins, P.W. and Paula, J.de. (2014), ALkin 's Physical Chemistry, (10cd.), Oxford University Press. 
7. Kapoor, K. L. (2015), A Textbook of Phvsical Chemistry, Vol I, (6ed.), McGraw Hill Education. 
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SKILL COURSES- CHEMISTRY 

COURSE DETAILS: 

Course Title Chemistry Lab Operation and Safety Measures 

Semester Semester-I 

Course Code SEC-1 

Course ID 240/CHE/SE/101 

Total Credits 03 (Lecture: 02, Tutorial: 0, Practical: 01) 

Total Marks 75 

Marks Distribution 
Theory External: 35  Theory Internal: 15 

Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 
 To build foundational knowledge in chemistry lab operations for students.

 To develop laboratory skills and techniques for safe laboratory operations.

 To illustrate the various components of chemical handling and safety measures.

 Awareness of emergency procedures and first aid techniques

COURSE OUTCOMES: 
 Understanding of basic laboratory operations and laboratory management.

 Enhanced laboratory skills and the ability to perform sophisticated complex experiments by the

knowledge of chemical handling and safety measures.

 Understanding of emergency procedures and risk assessment.

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 

Unit Topics Contact 

Hours 

I Introduction to Laboratory Operations; Overview of laboratory types and 

functions; Organization of a chemistry laboratory; Common laboratory equipment 

and their uses; Standard operating procedures (SOPs); Good Laboratory Practices 

(GLP) 

8 
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II Laboratory Safety Principles; Importance of laboratory safety; Safety data sheets 

(SDS); Personal protective equipment (PPE); Laboratory ventilation and fume 

hoods; Chemical hygiene plan 

8 

III Chemical Handling and Disposal; Proper storage of chemicals; Labelling and 

documentation; Handling of hazardous chemicals; Waste management and 

disposal procedures; Spill response and cleanup 

7 

IV Emergency Procedures and First Aid; Fire safety and emergency exits; Use of 

fire extinguishers and fire blankets; First aid procedures for chemical exposure; 

Emergency eyewash and shower stations; Reporting accidents and incidents 

7 

V Practicals: 

1. To demonstrate the correct method for preparing and labelling chemical

solutions, including calculating concentrations and volumes.

2. To teach students how to safely handle and dispose of chemical waste,

including segregating different types of waste and using appropriate

disposal methods.

3. To perform a risk assessment of a laboratory experiment, identifying

potential hazards and implementing control measures to minimize risk.

4. To demonstrate the proper technique for performing a titration, including

preparing the titrant and analyte, and accurately determining the endpoint.

5. To teach students how to perform a standardization of a solution using a

primary standard, ensuring the accuracy of concentration measurements.

6. To illustrate the process of filtering and recrystallizing a compound to

purify it, highlighting safety precautions and waste disposal procedures.

30 

COURSE EVALUATION METHODS 

Theory Exams: 

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

 Class Participation: NIL

 Seminar/Presentation/ Assignment: 05 Marks

 Mid Term Exam: 10 Marks

External Assessment: 35 Marks 

(03 Hours) 
 End Term Exam: 35 Marks

Practical Exam: 

Total Marks: 25 (External: 20 + Internal: 5) 

Internal Assessment: 05 Marks 
 Class Participation: NIL

 Seminar/Lab record/Demonstration: 05 marks

External Assessment: 20 Marks 

(03 Hours) 

 End Term Practical Exam: 10 Marks

 Lab record: 05 Marks

 Viva Voce: 05 Marks
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Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each section. 

Question-1 will be a compulsory question consisting short answer type questions covering all the units of 

the syllabus. All questions should carry equal marks. Log table and non-programmable calculator is 

allowed.   

RECOMMENDED BOOKS 

1. "Laboratory Techniques in Organic Chemistry" by S. V. Sharma

2. "Laboratory Safety: Theory and Practice" by S. S. Mathur

3. "Chemical Safety Data Sheets - Volume 1: Solvents" by CRC Press

4. "Good Laboratory Practice Regulations" by Sandy Weinberg (CRC Press)

5. "Laboratory Quality Management System: Handbook" by World Health Organization (WHO)

6. "Laboratory Management: Principles and Processes" by Denise M. Harmening (Pearson)

7. "Laboratory Management: Principles and Processes" by Bruce R. Kowalski (Springer)

8. "Practical Chemistry" by V. K. Ahluwalia and R. P. Sharma

9. "Quantitative Techniques in Laboratory Management" by V. R. Rajaraman

10. "Experimental Techniques in Physical Chemistry" by S. P. Purohit

11. Prudent Practices in the Laboratory: Handling and Management of Chemical Hazards by the

National Research Council, National Academies Press.

12. Laboratory Safety for Chemistry Students by Robert H. Hill and David C. Finster, Wiley.

13. Manual of Laboratory Safety by Nigam R. and Nigam P., Laxmi Publications.

14. CRC Handbook of Laboratory Safety by A. Keith Furr, CRC Press.

15. Chemistry: Principles and Practice by Reger, Goode, and Ball, Cengage Learning.

16. Prudent Practices in the Laboratory: Handling and Management of Chemical Hazards by the

National Research Council

17. Laboratory Safety for Chemistry Students by Robert H. Hill and David C. Finster

18. CRC Handbook of Laboratory Safety by A. Keith Furr

19. Hazards in Chemical Laboratory- G.D. Muir
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(To be Effective from Session 2026-27) 

Sl(ILL COUl�SES- CHEMISTRY 

Laboratory Skills for Chemist 

Semester-I 

SEC-I 
- - -

260/CHE/SE/102 

03 (Lecture: 02, Tutorial: 0, Practical: 01) 

75 

Theory External: 35 Theory Internal: 15 
Practical External: 20 Practical Internal: 05 

co URSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

Lectures (L) Hours per Week: 2 I Practical (P) Hours per Week: 2

co URSE OBJECTIVES: 

• To develop a fundamental understanding of chemistry laboratory organization, safety rules,
prec�rntio,is� and maintenance practices.

• To Linders land the classification and chemical behavior of reagents, solvents, and their role in
various chernica.1 reactions.

• To learn different concentration tenns and acquire skills for accurate preparation of chemical
solutionr·

• To g_ainJJ1qwledge of principles and methodologies involved in titrimetric analysis including acid­
base, redox, complexometric, and precipitation titrations.

• To build coi11petence in quantitative analysis techniques applicable to chemical and phannaceutical
systems.

COUR�E OUTCOMES: 

• D_9111_onstrate safe laboratory practices, proper handling of chemicals, and effective use and

•, • • (' --.• • I• • ..., I ' 



mantenance of labotatory apparatus. 

IV 

Cassfy cagents bsed on thcir chemical propcrtics and cxplain thcir functions In dıtferent lypes of 

Unit 

TCactho1S 

T'repane standard solutons and perfom calculations using various concentration units such as 
molanty. omality. molalty. ppm, and percentage compositions. 
Pertom tmetric malyses inchudng acd-base, rcdox (permanganometry and dichrometry), and 
omplevometie DTA) rations with appropriate indicators. 

DETALED CONTENT OF COURSE: 

\pl qutitative nalytcal methods for estimation of substances, includıng rcducing agents in 
phmaceutcal preparations, 

Theory Syllabus: Total Contact Hours: 30 

Topics 

Chemistry Laboratory and Laboratory Apparatus: General introduction 
to chemistry lab, safety rules and precautions in the chemistry laboratory, 
storage, ventilation, lighting, fumes, cupboard, hazards, precautions, 
maintenance of aboratory, cleaning of laboratory. Basic idea about 
cquipment/apparatus, (glass apparatus, Heating apparatus, Stirrer., Oven, 
Melting point apparatus, Kipp's apparatus). 

Laboratory Reagents and Solvents: Rcagents-classification of reagents according to their action (i) acids (i) bases (ii) salts (iv) complexing 
agents 
(v) oxidizing and reducing agents (vi) precipitating agents (vii) chelating agents. 
Chemical reactions, Quantification of Reducing Agents In Pharmaceuticals. 
Concentration Terms and Solution Preparation: Percentage (Mass, Volume, Mass-Volume), Mole percent, Mole fraction, Mass ppm, ppb, g/L, molarity, normality, molality: Solution Preparation: Solutions, components of a solution, types of solution, solubility, calculation of masses and volumes for preparation of solutions. 

Introduction to Titrimetry: Definition of titrant, tetrad, analyte, indicator, equivalent point and end point, Primary and Secondary Standards, Types of Titrations, Acid-Base Titrations with titration curves, indicators, Redox Titration: Permanganomery and dichrometry, Complexometric Titration: Formation of metal ion complex, EDTA titration, A basic idea of 

Contact 
Hours 

8 

8 

7 

2 



Prccipitation titrations. 

Practical: 
|. Preparation of standard solutions: Preparing molar (M), molal (m) 

and normal (N) solutions of primary and secondary standards (c.g. 
Sodium Hydroxidc, Sodium Carbonate, Oxalic Acid) 

2. Standardization of HCI solution using Sodium Carbonate as primary 
standard 

3. To determine the melting point of given solid compound. 
4 To determinc the boiling point of the liquid componcnts. 
5. Calibration of laboratory apparatus. 
6 Test the solubility of compounds like (NaCl, Sugar, Napthalene) in polar 

solvent(water) and organic solvent (ethanol, ether). 
7. Effect of impurities on melting point- mixed melting point of two 

unknown organic compound. 

8. Purification of organic compounds by crystallization using the 
following solvents (water, alcohol, alcohol-water). 

COURSE EVALUATION METHODS 

Theory Exams: 

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessnent: 15 Marks 

External Assessment: 35 Marks 
(02 Hours) 

Practical Exam: 

Total Marks: 25 (External: 20 + Internal: 5) 

Class Participation: 05 
Seminar/Presentation/ Assignment: 0S Marks 
Mid Term Exam: 05 MarkS 

End Term Exam: 35 Marks 

30 

3 



I Skill Enhancement Course 

• (To be ef-fectlve Imm Session 2026-27) 

Sl(IU, COUl<SES- CIIEMIST!lY 

C'OUl<SE UETAILS: 

-- -

Cu111·sl' Title Food Safety and Quality Assurance 

Sl'llll'Skl' Semcstcr-J 

Course Cude SEC-1 

Course ID 260/CI-IE/SE/103 

Total Credits 03 (Lecture: 02, Tutorial: 0, Practical: 01) 

Total Marks 75 

Marks Distrihuti!)n 
Theory External: 35 Theory Internal: 15 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 

Lectures '(L)~ Hours per Week: 2 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 

• lo uqderstand the principles, techniques, and importance of food preservation, processing, and
1fa'ckaging.

• To gain knowledge of food analysis, nutritional value of foods, and their relationship with human
health.

• To study rood additives, their chemical nature. !'unctions, safety aspects, and applications in food
sy.stcmsa

• To u·ndcrstrn1d food adulteration, its types, methods, and impact on food quality and human health.
• To-develop skills for detection or common food adulterants and understand regulatory policies and

quality control 1rn:asurcs.

C()l
l

l{SE Ol 1TCOl\1ES: 



Explan various nnethods ol food preservation,. processing, and packaging. and cvaluatc their 
sILniticalce W extendm! shelile. 
Analvze the utritional composition of lood and explain its relationship with health and food safety 
princples 
Descibe ditferet food additives, their chenmical naturc, functions, and assess their safety in food 

appicatons. 
Identitv Ivpes and methods of food adulteration and evaluate their adverse cffects on food quality 
and hunan healtlh. 
Deteet common adulterants in food products such as milk, oils. spices. and pulses using standard 

techniques and interpret their health impacts. 

DETAILED CONTENT OF COURSE: 

Theory Syllabus: Total Contact Hours: 30 

Unit 

II 

Topics 

Food Preservation: Introduetion, techniques of food preservation, physical 
and chemical methods, the importance of tood preservation, type of tood 
preservatives and food packing. , ideca about food processing. 
Food analysis-Necd and its importance, Nutritional valuc of foods. 
relationship betiveen Nutrition and health. Principle of food safety and 
quality assurncc. 
Food Additive: Introduetion, Necd and safety aspccts, chenmical naturc and 
its function. Application of chemical and Instrumental methods in food 

analysis." 
Adulterants in Food Products: Introduction. definition, lypes of food 
adulteration, methods of food adulteration, cffect of food adulteration 

Adulterants, Detection and their impact on health: Adulterants in milk 

and milk products, oil, fats, mustard oil and, sweetening agents (natural and 
artificial), Comnmon Adulterants and their impact on health, Detection and 

their testing tcchniqucs, Policy and control ncasurcs. 

Case Study : A study on status of milk adulterants. 

( 

Contact 
Hours 

2 



ci 

Adulterution in spices aud pulses: Turmeric powder, coriander powder, 
Chili Powder. food grains and their products, (gram flour etc.) Common 
Adultcrants and their impact on health, Detcction and their testing techniqucs, 
Policy and control measures. 

Case Study : Adulteration in Indian spices: An alarming concern and silent 
health hazard. 

2. 

To Analyze the acidity of milk and milk products by using pH strip. 

3. To detcrminc total nitrogen (Kjcldahl method) content in given milk samplc. 
To determine the total solids content in given milk sample. 

4. To determinc urca, starch and Detcrgent adulteration in given milk sample. 

Practical: 

5. To analyze the protein in given milk sample (Biuret test). 
6. To determine the saponification value and iodine value of given oil sample. 

Theory Exams: 

8. To measure the thermal decomposition of baking soda. 

(OURSE EVALUATION METHODS 

Identification of adulterants in some comnmon food items: Edible oil, Ghee, 
Milk, Coffee powder. Chili powder, Turmerie powder. Coriander powder, 
Asafoetida and Pulses. 

Practical Exam: 

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

External Assessment: 35 Marks 
(02 Hours) 

Class Participation: 05 Marks 
Seminar/Presentation/ Assignment: 05 Marks 
Mid Term Exam: 05 Marks 

End Ternm Exam: 35 Marks 

7 

30 

3 



Total \larks: 25 (xternal: 20 + Interual:5) 

ntermal Assesscnt: 05 Marks 

Ixernal Assessnment: 20 

Instructions for End Term Theory Exam: 

Marks (03 Tlours) 

RECOMMENDED BOOKS 

Class Participation: 2.5 
Scminar/Lab rccord/Demonstration: 2.5 marks 

The Examiner is requested to sct nine questions in total, selecting two qucstions from cach section. 
Qucslio1-| will bC a compulsory qucstion consisting short answor type questions covering all the units 

of the syllabus. All questions should carry cqual marks. 

End Ternı Practical Exam: 10 Marks 
Lab record: 05 Marks 

1. J Scott Smith &Y. II. Hui, 2004, F'ood Processing : Principles and 4pplications, Blackwell Publishing, Ist 
Tdition. 

Viva Voce: 05 Marks 

2 lllam H Butz nd Henry Nochels. 1961. lnstrumental M1etlhods for the AnavSIN of Food AddiiveN. 
Interscicnce Publishers 

3. M. Kalia and S. Sood. 1996, Food Preservation and Processing. Kalyani Publishers. 

10. 

4.IDSnell & F.M. BiTen. 1964. ComeCial methods of alalvsix, chemical publishing 

12. 

5. S. K. Shara, 2012, Food Preservation: Physical and Chemical Methods. New India Publishing Agencv. 
6. A. L. Branen, P.M. Davidson, 2001, Food Additives, CRCpress, 2nd Ldition. 
7. Titus A. M. 2012. The Chenisry of Food Additives and Preservatives, Wiley Blackwell. 
8 VKhader. 2001. Textbook of Food Science and Technologr. Indian Council of Agricultural Rescarch New 

Delhi. 
9..S. Ghodke, 2023, Food Adulteration and Hygiene. AG Publishing I Housc. 

Case Study: 

DD. Patange, D.K. Kamble and R.C. Ranveer, 2018, A Text Book on Milk and Milk Prodw is, Narendra 
Publishing llouse. 

R. Shama, Y.S. Rajput. A.K. Barui. L. Naik. 2012. Detection of Adulterants in Milk - A Laboratory 
Mnual. ICAR - NDRI. 

M.L. Nollet, J. Ahnad, 2023, Analsis of Food Spices: ldentification and Authentication, CRC Press. 

L Kunar. A. Goyal. S.K. Pradhan, R.C. and Goyal, R.K. (2015). A studv on status of milk udhulterants using in 
Wilk of Distiict laranasi. SouthAsian J. Food Technol. Inviron. I|2): 140-143. 

o Saoo, J. P. e Samal. K. C. 2024). Adulteration in Indian spices: An alarmning concern and silent 
health hazard n J Aduleration. N, eAijad3043. 

4 



COURSE DETAILS: 

Course Title Analytical Chemistry 

Semester Semester-II 

Course Code SEC-2 

Course ID 

Total Credits 03 (Lecture: 02, Tutorial: 0, Practical: 01) 

Total Marks 75 

Marks Distribution Theory External: 35  Theory Internal: 15 
Practical External: 20 Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

Total Hours per Week: 4 
Lectures (L) Hours per Week: 2 Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 

• Understanding of various important components of analytical chemistry in terms of
sampling, calibration and quality

• Knowledge of various volumetric analytical methods for qualitative and quantitative
analysis.

• Understanding of chromatographic techniques.
• Analysis of food products

COURSE OUTCOMES: 

Students will be able to learn:- 
• A foundational understanding of the role and scope of analytical chemistry in various

scientific fields
• Proficiency in various titration techniques, enabling them to accurately determine the

concentrations of different substances in diverse samples
• Comprehensive understanding of various chromatographic techniques and their

applications in separating and analysing complex mixtures.
• Understanding of nutritional value of food products, food processing and preservation

techniques, and identify and prevent food adulteration.

DETAILED CONTENT OF COURSE: 

240/CHE/SE201



Theory Syllabus: Total Contact Hours: 30 

Unit Topics Contact 
Hours 

I Introduction to Analytical Chemistry 
Overview of Analytical Chemistry, Classification of Analytical Methods 
Sampling Techniques: Types of Samples and Sample Preparation 
Techniques; Errors in Analytical Measurements: Sources and Types of 
Analytical Errors 
Calibration Methods: Internal and External Standards in Calibration 
Quality Assurance and Quality Control: Role of ISO Standards in 
Analytical Laboratories 

8 

II Volumetric Analysis 
Acid-Base Titrations: Theory of Acid-Base Reactions, Indicator 
Selection and pH Range; Applications: Determination of Acids and Bases 
in Real Samples 
Redox Titrations 
Redox Reactions: Oxidizing and Reducing Agents, Indicator Electrodes 
and Potentiometric Titrations; Applications: Quantification of Reducing 
Agents in Pharmaceuticals 
Complexometric Titrations: Formation Constants of Complexes, EDTA 
as a Complexing Agent; Applications: Determination of Metal Ions in 
Complex Matrices 
Precipitation Titrations: Solubility Product and Precipitation Reactions; 
Applications: Analysis of Halides and Sulfates in Water Samples 

8 

III Chromatography 
Definition, general introduction on principles of chromatography, 
Column chromatography, paper chromatography, TLC & ion-exchange 
chromatography. 

7 

IV Analysis of food products, Nutritional value of foods, idea about food 
processing and food preservations and adulteration. 

7 

V Practicals: 
1. Paper chromatographic separation of mixture of metal ion (Fe3+ and
Al3+).
2. Determination of the Concentration of an Unknown Acid Solution
using a Standard Base (e.g., NaOH) using pH meter.
3. Quantitative Analysis of Iron(II) in a Sample Solution using Potassium
Permanganate as the Titrant and Ferroin as the Indicator.
4. To analyze the hardness of water by performing complexometric
titration with ethylenediaminetetraacetic acid (EDTA).
5. Precipitation Titrations (determining chloride content using silver
nitrate)
6. Determination of pH, acidity and alkalinity of a water.

30 

COURSE EVALUATION METHODS 

Theory Exams: 

Total Marks: 50 (External: 35 + Internal: 15) 



Internal Assessment: 15 Marks 
• Class Participation: NIL 
• Seminar/Presentation/ Assignment: 05 Marks 
• Mid Term Exam: 10 Marks 

External Assessment: 35 Marks 
(02 Hours) • End Term Exam: 35 Marks 

Practical Exam:  

Total Marks: 25 (External: 20 + Internal: 5) 

Internal Assessment: 05 Marks • Class Participation: NIL 
• Seminar/Lab record/Demonstration: 05 Marks 

External Assessment: 20 Marks 
(03 Hours) 

• End Term Practical Exam: 10 Marks 
• Lab record: 05 Marks 
• Viva Voce: 05 Marks 

Instruction for End Term Theory Exam: 

The Examiner is requested to set nine questions in total, selecting two questions from each 
section. Question-1 will be a compulsory question consisting short answer type questions 
covering all the units of the syllabus. All questions should carry equal marks. Log table and 
non-programmable calculator is allowed.   

RECOMMENDED BOOKS 

1. "Principles of Instrumental Analysis" by Douglas A. Skoog, F. James Holler, and 
Stanley R. Crouch (Cengage Learning) 

2. "Environmental Chemistry" by Stanley E. Manahan (CRC Press) 
3. "Chromatographic Analysis of Environmental and Food Toxicants" by S. S. Nagarkar 
4. "Analytical Techniques in Environmental Chemistry" by S. K. Kataria 
5. "Food Analysis" by S. S. Narayanan and M. M. Sharma 
6. "Chromatography: Concepts and Contrasts" by James M. Miller (Wiley) 
7. "Soil Analysis Handbook of Reference Methods" by J. Benton Jones Jr. (CRC Press) 
8. "Principles and Practice of Soil Science: The Soil as a Natural Resource" by Robert E. 

White (Wiley) 
9. "Food Analysis" by S. Suzanne Nielsen (Springer) 
10. "Food Chemistry" by H.-D. Belitz, W. Grosch, P. Schieberle (Springer) 
11. "Practical Manual of Chromatography Techniques" by R. S. Khandpur 
12. "Analytical Techniques for Soil and Water Analysis" by A. K. Sharma 
13. "Practical Food Chemistry" by A. K. Singh and K. L. Yadav 
14. "Experiments in Analytical Chemistry: A Hands-on Approach" by Ian M. Smallwood 

(Cambridge University Press) 
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(To be effective from Session 2026-27) 

• Sl<ILL counsES- CIIEMISTRY 

COl l{SE DETAILS: 

- -

C'oursl' Tille Soil and Water Analysis 

Sl'llll'Skl' Scmcslcr-11 
----

('1111rsl' Cod(' SEC-2 

Course ID 260/CH E/SE/202 

I 
Total Credits 

- --- -

Totlll Marks 

- ---

Marks Distrihution 

03 (Lecture: 02, Tutorial: 0, Practical: 01) 

75 

- ----

Theory External: 35 
Practical External: 20 

----- -

Theory Internal: 15 
Practical Internal: 05 

COURSE CURRICULUM DELIVERY WEEKLY OISTRIBUTION: 

Total Hours per Weck: 4 

Practical (P) Hours per Week: 2 

COURSE OBJECTIVES: 
• To irnpa)·t l'undamcnlal knowledge or environmental pollution, types of chemical pollutants

including e-waste, their toxic effects on ecosystems, and global environmental issues.
• _To explain the concept of water quality, physical and chemical properties of water, sources of water

.for domestic use, and conventional treatment methods.
• To train students in standard analytical methods for detem1inatio11 of key water quality parameters

as per BIS and WHO specifications, including BOD, COD, DO, hardness, alkalinity, TDS, and
industrial-water treatment techniques.

• To develop understanding or soil composition, physico-chemical properties, soil profile, ion
exchange phenomena, essential nutrients. and standard analytical techniques for soil testing relevant
to fert.il.ity and environmental assessment.

I 

COURSE OUTCOMES: 

• Stude1its·Will be able to classify different types of pollutants and chemical pollutants, assess toxic
effects· of e-waste, and chemistry behind global warming, greenhouse effect, acid rain, water
IC>lltrri,nt.

• StL1dc11ts will be able to cv,iluatc properties of water, differentiate municipal and drinking water
so�1rce�: ai1d describe chemical principles of water treatment processes for domestic purposes.

• Stu.dents will be able to perform quantitative determination or water quality parameters, drinking
water �tandarcls, and soltening techniques.

• Studcn'ts will be able to describe soil texture, structure, inorganic and organic components. soil
1�rofil(and soil organisms, and estimate essential macronutrients and micronutricnts.

I •. 

I 1: r, 

l 1: 



DETALED CONTENT OF COURSE: 
Theory Svllabus: Total Contact Hours: 30 
|nit Topies 

Pollution: Clhmate change: The study of chemical processes that contribute to climate proccsses, Contributc to climate change such as the relcasc of grccn housc gascs and the change in the carbon cycle. Environmental toxicology: The study ot the ctfccts of chcmical pollutants on living organism, including humans. Environnmental fate and transport: The study of how chcmical pollutants move through the cnvironment and how they are transformed by chemical and biological processes. Environmental remediation: the study of methods for cleaning up 
contaminated environments. Concept of carbon foot print and water footprint. 
Water Analysis: Source of water (surface, ground, sea water). Introduction to 
water quality, its parameters, physical and chemical propertics, chemical analysis 
of' water (principal of volumetric and instrumental methods), water for domestic 
purpose: Municipal water Drinking water standards, water treatment (primary. 
scCOndary. tertiary). Disinlection method (chlorination, UV, 070nation). 

|Important water quality parameters as pcr BIS and WHO and methods for their 
determination: turbidity, color, taste, pll, acidity, alkalinity, mctals, hardncss of 

water (Temporary and permanent), dissolved oxygen, standard for drinking water 
las per.WHO specifications. Determination of BOD, COD, DO, alkalinity, total 
hardness of drinking water. TDS, Boiler feed water, Desalination of Brackish 
water, Water softening tcchnique (ion cxchange, reverse osmosis, lime softening. 
zeolite process). 

Contact 

Soil Analysis: Introduction, soil sampling technique, characteristics (soil texture 
and structure), composition (inorganic, organic componcnts, water and air in soil), 
soil organisms, soil profile., soil reactions (cation and anion exchange reactions). 
csscntial clements (macronutricnts and micronutrients) only qualitative description. 

Hours 
8 

7 

8 

2 



| To deterinc the pll and clectrical conductivity of water. 
2 

8. 
) 

Theory Exams: 

To determine the pll of given soil sample. 
lo detenine the Biochemical Oxygen Demand (BOD) of given water 
snple. 

To analy7e the soil nutrients (N, P, K) content in given soil sample. 
7. To determine the residual chlorine in a given water sample. 

lo determine the Chemical Oxygen Demand (COD) of given water 
sample. 

Practical Exam: 

To determinc the Dissolved oxygen (DO) of given water sample. 

(OURSE EVALUATION METHODS 

Practicals: 

Deternmination of hardness of water by complexometric titration. 
To analyze the turbidity and color of a given water sample. 

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

External Assessment: 35 Marks 
(03 Hours) 

Total Marks: 25 (External: 20 + Internal: S) 

Internal Assessment: 05 Marks 

External Assessment: 20 Marks 
(03 Tlours) 

Class Participation: 05 Marks 
Seminar/ Presentation/ Assignment: 05 Marks Mid Tern Exam: 05 Marks 
End Term Exam: 35 Marks 

Class Participation: 2.5 Marks Scminar/Lab rccord/Demonstration: 2.5 Marks End Term Practical Exam: 10 MarkS Lab rccord: 05 Marks Viva Voce: 05 Marks 

30 

3 



Instruction for End Term Theory Exam: 

The l'xminer is tequested to set nine questions in total, sclecting two qucstions from cach section, Queson-will be a compulsory queslion consisting shor answer typc questions covering all thc units of the syllabus. All questions should carry cqual marks. 

RECOMMENDED BOOKS 
Jain, P. C. & Jain, M. (2022). Engineering chemistry (17th ed.). Dhanpat Rai Publishing Co. Baird. C. & Cann, M. (2022). Environmental chemistry (6th ed.). W.H. Freeman and Company. 3 Essington. M. E. (2015). Soil and wuter chemistry: An integrative approach (2nd cd.). CRC Press. Das, D. K. (2020). Soil science (4th ed.). Kalyani Publishers. American Water Works Association. (2021). Water gualin and treatment: A handbook on vater (7th cd.). McGraw HilL. 

6. Gocl, P. K.(2019). Water and wastewater analvsis (1 st ed.). Kalyani Publishers. 
drinking 

7. Baruah, T. C., & Barthakur, H. P. (2017). A textbook of soil analysis (1st ed.). Vikas Publishing House. 8. Sparks, D. L. (Ed.). (2020). Methods of soil analvsis. part 3: Chemical methods (2nd ed.). Soil Scicnce Society of America. 

4 
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(To be Effective from Session 2026-27) 

Sl<ILL COUl(SES- CIIEMISTl(Y 
• 

COURSE 0FT/\ILS: 

' 

' 

I 

---

Coursr Tltk 

Sl'llll'Sll'I' 
--

Cour�l' Cmll' 

Coursl' 11) 

Total Credits 
-

Total 'larks 

Chl·111lstry and Its Impact on daily life 

Semester-I I 

SEC-2 

260/CHE/SE/203 

03 (Lecture: 02, Tutorial: 0, Practical: 0 I) 
-

75 

-- -

larks Distribution 
Theory External: 35 Theory Internal: 15 
Practical External: 20 Practical Internal: 05 

COl'RSE CURRICULUM DELIVERY WEEKLY DISTRIBUTION: 

------- ----

-�tal Hours per Wec_k_: _4 __
Lectures (L) Hours per Weck: 2 Practical (P) Hours per Weck: 2 

COURSE OBJECTIVES: 

---

• To understand the chemical composition. function. and regulatory aspects of cosmetics and analyze
hazards associated with cosmetic ingredients.

• To underst,tnd the chemistry of soaps, detergents. bleaching agents and dry cleaning. including
surfactant action and environmental impact.

• To describe nutritional aspects of food and the role of food additives. preservatives and processing
techniques in food chemistry.

• To analyze the chemistry or swimming pool sanitation. including chlorination, pH control,
stabilizers and safe handling of chlorine.

COURSE OUTCOMES: 

/\fter coi11pleting this course, students will be able to identify major and minor constituents of 
cosmetics and assess their safety. 
Students will be able lo differentiate between soaps and synthetic detergents, and explain the 
mechanism :of bleaching agents and enzymatic cleaners. 
Students will be able to classify food additives by function and detect common preservatives, colors, 
and adulterants using chemical tests. 
Students will be able to maintain swimming pool water quality by testing free chlorine. pH and apply 
chlorine handling guidelines safely. 



DETAILED CONTENT OF (OURSE: 

Theory Syllabus: Total Contact Hours: 30 

Unit Topics 

Chemistry in Cosneties: Analysis of cosmetics- Major and minor constitucnts 
and their functions. 
Composition of skin creams, hand lotions. nail paints, lip balm, conditioners, 
SUnSCrccn. 
Different kinds of Shampoos- antidandruf. anti-lice, herbal and baby shampoos. 
Hazards of cosmetics (skin allergies, banned ingredients, BIS standards) 
Perfumes- Requirement of a good perfume. composition, classification of 
perfumery materials. 
Regulatory aspects- FSSA CDSC0 guidelines for cosmctics in India. 

Chemistry in Laundry: Soaps (bathing and washing) - Formulation. Ingredient, 
saponification proccss, synthetic surfactants and their mode of action. 
Bleaching agents - chlorin, sodium perborate, hydrogen peroxide- composition 
and their mode of action. 
Detergents- Anionic, Cationic and Non-ionic classification, surfactants action. 
Dry cleaning- solvent used, cnvironment impact, green alternative. 
Strain remover-Enzymatic cleaner and their action on protein/oil strain. 

Chemistry in Kitchen: Nutritional value of food (carbohydrate. protein, fat, 
vitamin, mineral). 
Food processing (canning. freezing, dehydration, pasteurization) and food 
preservations (physical method). 
Food additives -Define swecteners (saccharin, aspartame, sucralose, stevia), 
preservatives (Sodium carbonate, Sodium benzoate, Sorbic acid), Flavoring agents, 
Emulsifiers, Acidulants (citric acid. tartaric acid), Coloring matter (Natural vs 
synthetic -brilliant blue FCF, fast green FCF). 

Chemistry in Swimming pool: Purpose and importance of chlorination, effect of 
pH. chlorinc stabilizers, super chlorination, cffect of sunlight on chlorine, side 
effects of chlorine on skin and preventive measures, water quality tosting and 
monitoring. alternative of chlorine, guideline of chlorine handling. 

Contact 
Hours 

8 

7 

7 

2 



1. Preparation of' Cold ercam. 
2. Prepare cosmelic lormulations: for Talcum powder. 
3. Prepare cosmetic lormulations: for Lip baln. 

4. Prepare cosmetic formulations: for Nail polish remover. 
S. 
6 

Prepare cosmetic formulations: for Shampoo. 

7. Quality testing of soap: asscss pll, alkalinity. 
Preparation of |land Wash and soap by Saponification process. 

8. Determine chlorine content in swimming pool water via titration. 

Practical: 

9. To study the effect of sunlight on pH of chlorinated water of swimming 
pool 

10. pH testing of common kitchen itcms (lemon juicc, baking soda solution, 
Vinegar. milk ete.) 

Theory Exams: 

L. ldenification of synthetic food colors by Paper chromatography. 
12. Qualitative analysis of Food preservatives – Test for benzoic acid in soft 

drinks, sulphites in dried fruits 

COURSE EVALUATION METHODS 

Total Marks: 50 (External: 35 + Internal: 15) 

Internal Assessment: 15 Marks 

Practieal Exam: 

T:xternal AssesSment: 35 Marks 
(03 Hours) 

Total Marks: 25 (External: 20 + Internal: 5) 

Internal AssessIment: 05 Marks 

ExlermalAssessmcnt: 20 Marks 
(03 lours) 

Class Participation: 05 Marks 
Seminar/Presentation/ Assignment: 05 Marks 
Mid Term Exam: 05 MarkS 

End Temn Exam: 35 Marks 

Class Participation: 2.5 Marks 
Seminar/Lab record/Demonstration: 2.S Marks 
End Term Practical Exam: 10 Marks 
Lab record: 05 Marks 
Viva Voce: 05 Marks 

30 

3 



Instruetion for End Term Theory Exa: 
The T\aner is requested to set nine qucstions in total, sclecting two qucstions Irom each section. uesOn-| will be a compulsOry question consisting short answer type questions covering all the units or the syllabus. All questions slhould carry cqual marks. 

RECOMMENDED BOOKS 
1. Jain, P. C.. & Jain, M. (2022). Engineering chemnistry (17th ed.). Dhanpat Rai Publishing C0. Rio. C. V. (2021). Applied chemistry (2nd ed.). New Age International Publishers. 3. Srilakshmi, B. (2023). Food science (8th cd.). New Age International Publishcrs. P'anda, IL. (2020). Texthook of cosnetic formulations (3rd ed.). Asia Pacific Business Press Inc. 5. Brown, T. L.. LeMay, H. E.. & Bursten, B. E. (2023). Chemistry: The central science (15th ed.). Pcarson Education. 
6. Rosen, M. R. (2021 ). Harry 's cosmeticology (9tuh ed.). Chemical Publishing Company. 7. Fennema, O. R., Damodaran, S., & Parkin, K. L. (2017). Food chemistry (5th ed.). CRC Press. 8. L.owry. R. W. (2022). Pool & spa operator handbook (3rd ed.). Lowry Consulting Group. 9. Sharma, B. K. (2020). Industrial chemistry (19th ed.). Krishna Prakashan Media Pvt. Ltd. 10 Goval. R. K. (2019). Food chemistv and nutrition (I st ed.). S. Chand Publishing. 

4 
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