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Syllabus 

CS-001: Fundamental of Chemical Sciences 

                     [50 Hrs, 60 Marks] 

Unit-I: General Chemistry                                                                                             [10 hrs] 

A) Atomic Structure: Discovery of atom, Rutherford atomic model, Bohr’s theory and 

its limitation.                                                                                                           (2 hrs) 

B) Organic reaction Mechanism: Types of organic reactions, Reactive intermediates. 

                  (2 hrs) 

C) Coordination Chemistry: Ligand, Metal complexes/ Chelates, Metal complexes in 

biological system- Haemoglobin, Myoglobin, Chlorophyll.                                  (2 hrs) 

D) Statistical analysis: Accuracy, Precision, Error, Average, mean, deviation, standard 

deviation, Q-test, t-test, F-test.                                                                                (2 hrs) 



E) Instrumental Analysis: Applications of NMR, IR, UV-Visible, Mass spectroscopies, XRD, 

SEM, TEM.                                                                                                                          (2 hrs) 

Unit-II: Polymer Chemistry                                                                                            [10 hrs] 

A) Definitions of polymer, polymerization, and monomer, Types of polymerization 

(chain and step polymerizations), Types of polymers based on their applications – 

plastics, elastomers, fibers and resins.  

B) Plastics – Definition, thermoplastic and thermosets, their differences, applications 

of plastics. Examples of plastics – polyethylene (PE), polypropylene (PP) and 

poly(vinyl chloride) (PVC) [synthesis, important properties and applications as 

plastics]. 

C) Elastomers – Definition, vulcanization of rubbers, applications of rubbers. Examples 

of rubber- natural rubber and styrene butadiene rubber [synthesis, important properties 

and applications as elastomers] 

D) Fibers – Definition, applications of fibers. Examples of fibers – 

polyethyleneterephthalate (PET) [synthesis, important properties and applications as 

fibers] 

Unit-III: Pesticides And Agrochemicals                                 [10 hrs] 

A) Pests – Concept, types of pests, categories of Pests - agricultural, stored grain, 

public health, structural pests etc.                    (01 hrs.) 

B) Pest control - Natural and Applied controls & Integrated Pest Management. (01hrs.)                                     

C) Agrochemicals - Definition and classification. Classification of pesticides based on 

target species, mode of action and chemical nature with examples. Generations of 

pesticides, their effects on ecosystem, Insect growth regulators.             (03 hrs) 

D)  Pesticides Formulations – Necessity, types of formulations and examples. (02 hrs) 

E) Pesticide Toxicity - LD50 & LC50 values, Acute, chronic, oral, dermal, inhalation 

toxicity, pesticide hazards, mode of entry, antidotes and safety measures, categories 

& warning symbols.                                                        (03 hrs.)

         

Unit-IV: Industrial Chemistry                                                                                        [10 hrs] 

A) Unit Operation and Unit process: Definition and examples (each 3)              (1 hrs) 

B) Chemical Industry: Introduction, Raw materials and Sources, Products of chemical 

industry, necessary factors to start chemical industry.                                      (2 hrs) 

C) Industrial hazards: Introduction, Chemical hazards(Toxicity, flammability, 

Corrosivity), Operation hazards(Pressure, Temperature, Ignition, Explosion, 

Noise), Industrial hazardous waste management.                                             (4 hrs) 

D) Green Chemistry: Introduction, Principles of green chemistry with example (each 

one).                                                                                                                    (3 hrs) 

 

 



Unit-V: Basic concept in Analytical chemistry:                                                           [10 hrs] 

A) Definitions of the Seven Base Units (Mass, Length, Time, Temperature, Amount of 

substance, Electrical current and Luminous intensity), Derived units, Conversion 

between units, Significant figures. 

B) Chemical concentrations i) Mole, molar mass ii) Calculations in grams and moles 

iii) Solutions and their concentrations: a) Molar concentration, b) Analytical 

molarity c) Equilibrium molarity of a particular species, d) Percent concentration, 

e) Parts per million/billion (ppm, ppb), f) Volume ratios for dilution procedures  

C). Preparing solutions: standard solutions, primary standards, secondary standards.  

D) Separation Techniques.                                                                                      

      Precipitation and crystallization, Diffusion, Floatation, Ultra centrifuge.  

E) Chromatography - Chromatography,   theory of   chromatography, Types of      

chromatography hyphenated techniques GC-MS, LC-MS,       
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