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Mathematics(Practical)- Matlab
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Mathematics(Major)- Integral Calculus and vector analysis
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Minor Chemistry course

Semester-1/2  W.E.F. Jan 2024
Paper-1 (Theory)

e lass: Year: First Semester: Fistv'Secand
Certificate in Introductory
Chemistry

Paper-1 Theory Subject: Chemistry
Course Code: | Course Title: Basics of Chemistry-1

Course outeomes: Upon completion of this course, the students will able to employ eritical
thinking und scientific inguiry in the performance, design, interpreétation und documentation of
luboratory experments. #l a level suitable to succeed at an entry-level position in chemical
indusiry or o chemistry graduate progrum. Students will have theoretical aspeet of penodic
trenids of the perodic tahle, provide chemists with an invaluable toal to quickly predict an element's
properties, Upon successfyl completion of this course, the students will be able to understand
aliphatic, aromatic compounds functional groups in covalent compounds

Credits:4 Minor
M, Marks: 25+75 | Min, Passing Morks:. ..o
i Tertal Musnber of Lectures = 60
Unit Contents Number
of
Lectures
it | Analytical approaches: Types of errors, precision & accuracy, 10

s absolute and relative uncemainty. Significant figures; significant
fgures in Arthmatics-addition, subtraction, multiplication and
| division. Mean and standard deviation.

2 Laboratory Apparatos: Laboratory burner; Bunsen burner, air 3
flow regulation, obtaining warm gentle flume with the burner,
hottest flame of the burner.

3 | Steps in Chemical Analysis: Sampling. sample preparation, 5

analysis, merpretation and preparation of report,

| Use of Measuring Equipments: Pipeue. burctie, chemical balance,
least count

| Thermochemistry: Energy changes in  chemical reactions, 3
Enthalpy. specilic heat, heat capacity- constant volume and constant

| pressure, Standard enthalpy of formation und reactions

¢ | Atom and Maolecules: Bohr's Atomic theory (only postulates), 7

structure of an atom; nuclear particles, atomic number, mass

| number and Isotopes, Atomic orhitals, filling of electrons in
various orbitals-Aufbau energy dingram, Pauli’s Exclusion
Principle, Hund’s rule of maximum multiplicity

| Tons, Molecules, bonding, molor mass and chemical reactions 8
Loms, ionic bond and jonic compounds, Chemical egquations,
Reactions in agueous medivm- Arrhenivs theory of aeids amd
hitses, Acid-Base reaction, definition of acid and base,
neutralization, Oxidation Reduction reactions-oxidation number,
Maolecules and chemical formulae, molar mass, molar mass and

| Avogadro's number, Covalent compounds-bonding, VSEPR

| convept and geometry, Valence Bond theory, Hybridization,

| geometry of covalent molecules, Hydrogen honding

7

| Perindic Properties; Periodic table and perindic law, periodic 5

| elassification of the elements, Periodic relntionship among the

| elements, periodic properties-alomic size, iomzation energy,
electron affimty, electronegutivity

9 Hydrocarboens, functional groups: Alkanes, alkenes, alkynes, 5
wromatic hydrocarbons. Homologous series, Preparution and
properties of ethene and ethyne. Functional groups in organic

| compounds-nlcohols, ethers, aldehydes, ketones and carboxylic
acids

10 Enviranmental chemistry: Atmospheric pollution, Ozone layer 5
| depletion, Acid rain, Greenhouse effect, smog, water pollution,
sai] pollution, green chemistry

Recommended Texts:
I. Nivaldo, J. snd Tro, Ho Yu Auo-Yeung, Introductory Chemistry, Pewrson India

Education, 2017, 5" edition.

Timberluke, K. C., and Timberluke, W., Basic Chemistry, Pearsan Indin Education,

2017, 4* edition.

3, Pavia, D.L., Lampman, G. M., Knz, G. §, and Engel, R.G., Microscale and Macroscale
Techniaues m the Oreante [ abormtory. Harcourt Collees Publishers 001 1® edittion

(=]



Vocational/Skill Development Course in Chemistry

Semester 11
Course Title: BASIC ANALYTICAL CHEMISTRY-II

Programme/Class: Year: First Semester: Second
Certificate in Science
Theory Subject: Vocational/Skill Development Course

Course Code SCHE-202 | Course Title: BASIC ANALYTICAL CHEMISTRY-II

Course Objectives: This course is value-based and/or skill-based and are aimed at providing
hands-on-training, competencies, skills, etc. This course may be chosen from a pool of
courses designed to provide value-based and/or skill-based knowledge. Basic analytical
techniques will be taught in this course.

Course outcomes: After completion of the course, the student shall be able to-

1. Characterize/test various organic/inorganic molecules using different analytical
techniques.

2. Analyze various soil, water and food sample along with pollution parameters.

3. Learn various laboratory methods of analysis of various parameters related to
environment and can work as an environmental analyst.

Credits: 03 Elective
Max. Marks: 25 + 75 Min. Passing Marks: 40
Total Number of Hours: 45

Unit- I. (10 Hrs)

Analysis of soil: Composition of soil, Concept of pH and pH measurement, Complexometric
titrations, Chelation, Chelating agents, use of indicators a. Determination of pH of soil
samples. b. Estimation of Calcium and Magnesium ions as Calcium carbonatc by
complexometric titration. c. Essential element detection in soil

Unit-I1. (12 Hrs)

Analysis of water: Definition of pure water, sources responsible for contaminating water,
water sampling methods, water purification methods. Important water quality parameters a.
Determination of turbidity, colour, taste, pH, acidity, and alkalinity of a water sample. b.
Determination of TDS, toxic metals, total hardness, dissolved oxygen (DO) BOD, COD of a
water sample. Standards for drinking water as per BIS specifications.

Unit- I11. (5 Hrs)

Pollution: Definition, types of pollution, pollution control measures, types of chemical
pollution with examples, four major effects of chemical pollution, chemicals in c-waste and
its disposal, toxic effects of chemical pollution.

Unit- IV. (10 Hrs)
Analysis of food products: Nutritional value of foods, idea about food processing and use of
food preservatives. Food adulteration and its detection.
a. Identification of adulterants coffee powder, asafoetida, chilli powder, turmeric
powder, coriander powder and pulses, etc. -

b. Analysis of preservatives and colouring matter, {\/
s ? 2%
W






Skill Enhancement Course / Vocational Course

1. Public health and Hygiene

Unit 1: Scope of Public health and Hygiene — nutrition and health - classification of foods —
Nutritional deficiencies - Vitamin deficiencies.
Unit 2: Environment and Health hazards — Environmental degradation — Pollution and
associated health hazards.
Unit 3: Communicable diseases and their control measures such as Measles, Polio,
Chikungunya, Rabies, Plague, Leprosy and AIDS.
Unit4: Non-Communicable diseases and their preventive measures such as Hypertension,
Coronary Heart diseases, Stroke, Diabetes, Obesity and Mental ill-healt

2. Sericulture

Unit 1: Classification of commercial varieties of mulberry. Mulberry plantation establishment

and cultivation practices.
Unit 2: Diseases of mulberry — fungal, bacterial, viral and Nematode diseases, Deficiency

diseases and their remedial measures.
Unit 3: Silkworm rearing operations — Chawki rearing and Late age rearing techniques.
Unit 4: Physical and commercial characters of Cocoons. Reeling operations, Importance of

by-products of Sericulture.
Unit 5: Economics of Sericulture — Future and progress of Sericulture Industry in India.

Prospects of Sericulture as Self~Employment venture



sper 4: Projectin Botany for Pre-graduation (Course code: BOT604R)  Credits: 04
(Based on Local Ecosystem studies)

Vocational/Skill Enhancement Courses in Botany

Credit: 3
Course outcome

I. Develop conceptual skill about identifying microbes, and bio-fertilizers.

2. Gain knowledge about developing commercial enterprise of bio-fertilizers,

Unit i o

R

Topic No. of
lecturers/
hrs (45)
1 Genceral account about the microbes uscd as biofertilizer — 10

Rhizobium — isolation, identification, mass multiplication, carrier
based inoculants, Actinorrhizal symbiosis.

2 Azospirillum: isolation and mass multiplication — carrier based 15
inoculant, associative effect of different microorganisms.
zotobacter: classification, characteristics — Crop response 1o
Azotobacter inoculum, maintcnance and mass multiplication
Cyanobacteria (bluc green algae), Azolla and Anabaena azollae
association, nitrogen fixation, factors affecting growth, blue green
algac and Azolla in rice cultivation

3 Mycorrhizal ~association, types of mycorrhizal association, 10
taxonomy, occurrence and distribution, phosphorus nutrition,
growth and yicld — colonization of VAM - isolation and inoculum
production of VAM, and its influence on growth and yicld of crop
plants

4 Organic farming - Green manuring and organic fertilizers, 10
Recycling of biodegradable municipal, agricultural and Industrial
wastes — biocompost making methods, types and method of
vermicomposting — ficld Application.

[ National and statc institutcs related to the activity.

Suggested readings

e Dubey, R.C. (2005). A Text Book of Biotechnology. S.Chand and Co, New Delhi.
* Kumaresan, V. (2005). Biotechnology, Saras ‘i’ublications. New Delhi,

20
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