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Part A — Introduction

Program: Degree | Class: B.Sc. Year: 111 Session:2023-24
Subject: Chemistry

1 | Course code S3-CHEM2D
Course title Laboratory skill, techniques & management

3 | Course type (Core Discipline Specific Elective (DSE)
Course/Elective/Generic Group A Paper I1
Elective/Vocational/.....)

4 | Pre-requisite (if any) To study this course, a student must have the subject

chemistry in Diploma Course of BSc or equivalent.

5 | Course Learning OBJECTIVES
Outcomes (CLO)
This course/paper is intended for persons employed as or
aspiring for employment as laboratory technician / attendant
in school / college/ other scientific laboratories.

MAIN LEARNING OUTCOMES

At the end of the course, the learners will be-

* Familiarized with the basic facilities available in
laboratories.

* Expected to gain knowledge of the basic skill of
organization and management of science laboratories.

* Enabled to expertise in the procedures of procurement
and storage of laboratory equipment & material.

* Trained in the operation and maintenance of simple
instruments used in science laboratories.

* Enabled to develop skills in common laboratory
techniques.

* Trained to adopt appropriate disposal procedures and
safety methods suitable for Laboratories. '

6 | Credit Value 4 (Theory)

7 | Total Marks-100 Max. Marks (30+70): Min. Passing Marks:35
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Part B — Content of the course

Total No. of Lectures (In hours per week):60

Unit

Topic

No. of

Lectures

Laboratory organization and management-

Science laboratory: scientific temper, scientific reporting, significance values/
accuracy/ attitude, interaction with pupil present in the lab, dignity of work of
lab staff

Important components of a science laboratory: features of a science
laboratory, services in a science laboratory

Organization of science labs: preparation room, arrangement of stores, safety
provisions, Labels- a cautionary note

Day-to-day management of laboratories: day to day cleaning up, routine
inspection and maintenance of laboratory, cleaning of laboratory and preparation
rooms, colour coding of services, emergency switch services, security and
vandalism.

Stock control and purchase: arranging stock, naming and maintenance of
stock register, receiving of goods, processing of bills, accounting, controlling
budget, information about equipment & miscellaneous records, purchase rules.
File and records: sources of information in the lab, filing system for chemicals,
requests for equipment & special files

Use of computer in science laboratory: component of a computer, overall
function & application software.

Key words- Colour coding, Vandalism, Budget, overall function, safety provisions,
stock register, purchase rules

12

HAZARDS IN LABORATORY & LABORATORY SAFETY-

Electricity and gas hazards: clectricity hazards in the laboratory (selection of
proper fuse, selection of proper flex, safe conduct, earthing & other dangers
associated with electrical equipment’s), Gas hazards in the laboratory (LPG,
high pressure gas hazards, detection and handling of gas leakage & low pressure
gas hazards).

Fire hazards: fire hazards in the laboratory, classification of fire, precaution of
fire prevention & extinguishing a fire and types of fire extinguishers.

Chemical hazards: classification of hazardous chemicals, handling of
chemicals, storage of chemicals, transport of bulk chemicals & transfer from
large containers.

Personal safety: Code of behavior for the laboratory staff, personal protective
devices, disposal of waste materials, check-in & shut - down sequences &
shifting load

Accidents and first aids: accident reporting, procedure, first aid box, general
features of first aid procedure, first aid procedures for chemical accidents, first
aid treatment for shock & first aid treatment of localized injuries.

Keywords- Gas hazards, proper flex, LPG, Fire Extinguisher, code of behaviour, First

aids.

12
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BASIC LABORATORY APPARATUS AND EQUIPMENT IN CHEMISTRY

BASIC APPARATUS: Identification of apparatus, apparatus for heating
(Bunsen burner, water bath, Oil bath, hot plate & heating mantle), laboratory
glassware, laboratory centrifuge, use and description

Measuring Apparatus: Measurement in chemistry lab, errors, precision and
accuracy of measurement, volume, types of volume, measuring devices, burettes
& pipettes, accuracy of burettes & pipettes, volumetric flask, mass and weight,
balances analytical and electronic, pH meter and conductometer

Common laboratory glassware: laboratory glass ware and its types, cleaning
methods, storage and handling of glass apparatus, assembly of glass apparatus,
gas pressure in glass, safety measures for storage, caring & handling of
glassware

Keywords- Water bath, heating mantle, centrifuge, precision, gas pressure

12

BASIC LABORATORY TECHNIQUES IN CHEMISTRY

Solutions and their preparation: Water and its types, types of solution,
solubility, concentration of solutions- percentage, molarity, molality, normality
& ppm , calculation of mass and volumes to prepare solutions, general
guidelines for preparation of solution, general methods of preparation, labeling,
exceptions to the general method, notes on other solution reagents for chemistry,
bench reagents, standard solutions

Common laboratory techniques: Heating, refluxing, filtration, small scale
methods, recrystallization and determination of melting point, distillation and
determination of boiling point

Keywords- Concentration units, labelling, bench reagents, refluxing, recrystallization,
melting point, boiling point

12

GOOD LABORATORY PRACTICES: BASIC EXERCISES

Ex. 1 procedure for purchase of laboratory related items, inventory management
Ex. 2 supply of gas, electricity and water in a laboratory

Ex. 3 fire safety measures in a laboratory

Ex. 4 Classification and handling of hazardous chemicals

Ex. 5 disposal of unserviceable and obsolete items

Ex. 6 safe disposal of laboratory wastes

Ex. 7 attending to emergency situation

Ex. 8 preparation of standard of oxalic acid solution

Ex. 9 determination of strength of NaOH

Ex. 10 preparation of stock solutions and dilution

Ex. 11 preparation of water and alcohol based reagents (Fehling A & B, starch
solutions)

Ex. 12 preparation of distilled water
Ex. 13preparation of buffer solution
Ex. 14 determination of pH using pH paper

Keywords- Inventory, unserviceable, obsolete, Fehling A & B, distilled water

12
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Part C — Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading:

1. Robert H Hill, David C Finster, “ Laboratory Safety for chemistry, Willey
Sveinbjorn gizurarson, Benjamin R, “Hand book for Laboratory Safety” Elsevier
Anthony A Fuscaldo, “Laboratory Safety Theory & Practice” Elsevier
Steven I, Brown, “ Laboratory Techniques for general chemistry” Hayden Mcneil
http://ncert.nic.in, kelm202, “ Basic Laboratory Techniques”

Abigail , “ laboratory note book, Slater Press
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Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test

Continuous Comprehensive Assignment/Presentation 30
Evaluation (CCE):30

External Assessment : Section(A) : Very Short Questions
University Exam Section:70 Section (B) : Short Questions 70
Section (C) : Long Questions
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