Certificate Course in Lab Technology & LLab Management

Duration 6 Months/ 64 Hours
Fees Rs.6000/-

ELIGIBILITY: 10" Pass

About Course: This skill-intensive programme is designed to prepare individuals for the role of
Laboratory Technician in School and College Science laboratories. Through a blend of
theoretical instruction and hands-on practical training, learners will gain the expertise needed to
support science educators and students with confidence and precision.

Whether you're starting your career or seeking to enhance your technical capabilities, this
programme offers a strong foundation in laboratory operations, safety, and equipment
management.

Features:-

e Understand Laboratory Infrastructure Learn about the essential facilities, tools, and
equipment used in academic science labs.

o Develop Organizational Skills Gain the ability to efficiently manage laboratory spaces,
inventory, and workflows.

e Master Instrument Maintenance Acquire practical skills to maintain and troubleshoot basic
scientific instruments.

o Ensure Laboratory Safety Learn and apply safety protocols to create a secure and compliant
lab environment.

Why Choose This Programme?

o Intensive hands-on training

o Focus on real-world lab scenarios

e Ideal for aspiring lab technicians in educational institutions
e Builds confidence and competence in lab support roles

Module:-
1. Chemistry Lab Maintenance and handling (16 Hours)

2. Laboratory Techniques-in Biological Sciences (16 Hours)
3. Physics Lab Training (16 Hours)
4. Basic Computer Skills(16 Hours)

Time Table
Please be informed that course will be conducted on Saturday and Sunday

Venue:- Shaheed Rajguru College of Applied Sciences for Women , Vasundhara Enclave,
Delhi-110096



Module 1. Course Curriculum on Chemistry Lab Maintenance and handling (16 Hours)

1) Safe and Systematic Laboratory Practices

2)

1.1

1.2

1.3

1.4

Lab Safety Fundamentals (1 Hour)

Lab safety rules and regulations.

Personal protective equipments (Lab coat, Safety glasses, Gloves, shoes covering the
whole feet, Face shield etc.).

Emergency procedures and First aid basics.

Hazard notification and Documentation (2 Hour)

Understanding MSDS (Material Safety Data Sheet) of a given set of chemicals.
Common Safety Symbols along with their description.

Understanding of National Fire Protection Association (NFPA) Hazard Labels.

Lab Layout and Organization (1 Hour)

Division of lab into specific areas like General working zone, Washing and solution
preparation zone, Fume-hood zone, Hazardous chemicals zone, Chemicals storage zone,
Waste handling zone, Instrumentation and analytical zone.

Chemical store room layout and its management.

Practical sessions and Demonstration (2 Hour)

Eye wash and safety shower in case of chemical accident.

First aid treatment for acid, base spill, corrosive chemicals and burns.

Understanding the category and working of fire extinguisher.

Mock emergency drill.

Handling of Chemicals and Reagents

2.1

2.2

Chemical handling and storage (1 Hour)

Classification and understanding of AR/ GR grade chemicals.

Understanding Chemical Abstract Service (CAS) Registry Number.

Handling and storage of temperature and moisture sensitive chemicals.
Preparation of various solutions and Chemical Laboratory Reagents (4 Hour)
Calculation of various types of concentrations (Normality, Molarity, % w/v etc.)
Preparation of standard solutions of different concentrations.

Primary and secondary standards.



Preparation of various indicator solutions (Phenolphthalein, methyl orange Eriochrome
black T etc.)
Preparation of various reagents (Tollen’s reagent, Fehling Reagent, Chromic acid, H2S
gas etc.).
3) Equipment uses and Maintenance

3.1  Common lab equipments: Handling and maintenance (2 Hour)
Weighing balances, melting point and boiling point apparatus, centrifuge machines,
magnetic stirrers, mechanical shaker, pH meters, conductometer, Potentiometer,
spectrophotometer, hot plates, hot air ovens, microwave ovens etc.

3.2 Calibration of common glasswares and equipments (2 Hour)
Calibration of Volumetric flask, pipette and burette
Calibration of thermometer
Calibration of weighing balance
Calibration of pH meter

3.3  Common glassware: Cleaning and handling (1 Hour)
Cleaning and drying methods for various glass wares (Separating funnel, burette,
pipette, viscometer, condenser, round-bottomed flask etc.)

3.4  Filtration and Purification techniques: Principle and Working (2 Hour)
Simple gravity filtration and filtration under suction
Making of fluted filter paper
Set up of distillation and reflux assemblies
Working of water and oil vacuum pump and their applications

4) Waste Management (2 Hour)
Disposal of Hazardous chemicals through standard protocols.
Waste segregation and labelling

Recycling of chemicals and solvents



Module 2. Basic Laboratory Techniques-in Biological Sciences (16 Hours)

1) Laboratory Orientation & Safety (1hr)

2)

3)

4)

1.1 Lab safety rules and symbols.

1.2 Safe handling of glassware, chemicals, and biological samples.
1.3 Waste disposal (biological, chemical).

Microscopy & Observation Skills (3 hrs)

2.1  Parts, functions and principle of a compound microscope.
2.2 Care, handling, and focusing techniques.

2.3 Preparation of temporary mounts (plant cells, animal cells).
2.4 Staining techniques (methylene blue, safranin, Trypan blue).
Practical Activities:

* Observation of onion epidermal cells.
* Observation of cheek epithelial cells.

* Study of Mitosis using onion roots

Basic Cytology (3 hrs)

3.1  Introduction to cell organelles through stained slides.

3.2 Study of plant and animal cells.

3.3 TLC (Total Leucocyte Count) and DLC (Differential Cell Count)
3.4  Counting of WBC/RBC using hemocytometer

Qualitative Biochemical tests (4 hrs)

4.1  Qualitative tests for biomolecules.

4.2  Separation techniques

4.2 Understanding reagent preparation and storage.
Practical Activities:

*
* Biochemical tests for DNA, RNA and Proteins
* Basic Enzyme Activity for salivary amylase

* Separation of sugars/amino acids by paper chromatography
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* Preparation of Buffers and Normal, Molar, Percent solutions and serial dilution

5) Microbiology Techniques (3 hrs)

5.1  Sterilization techniques and aseptic handling.
5.2 Observation of microorganisms.

Practical Activities:

* Different sterilization methods
* Preparation of media for microbial growth
* Culturing, staining and observation of bacteria/yeast under microscope

6) Data Recording & Reporting (2 hrs)

6.1  Planning an experiment
6.2  Interpretation of Results
6.3  Troubleshooting of scientific data

Practical Activities:

* Maintaining a lab record
* Observation and Results recording
* Small Project and record



Module 3. Physics Lab Training Curriculum (16 Hours)

Every student must perform the following experiments:

Determination of Least count and use of instruments like Vernier callipers, screw gauge and
travelling microscope for measuring lengths.

Determination of Acceleration due to gravity (g) using Simple Pendulum.

Understand the applications of CRO/DSO by measuring voltage, frequency and time period of a

periodic waveform using CRO/DSO.

Verification of Ohm’s Law.

Resistance & Circuits: (a) Measurement of the resistivity of a wire (b) Study of series and parallel
combinations of resistances.

Study of Dispersion of Light using Prism and Spectrometer.

To determine the wavelength of laser source using diffraction of single slit.

To determine the Plank’s constant using LEDs of different colours.

To study the V-I Characteristics of a forward and reverse biased p-n junction diode.

To study the variation of Thermo-emf of Thermocouple with difference of temperature of its two

junctions.

Training Curriculum Structure & Experiments description

1. Lab Orientation & Safety:
1.1  Safety Briefing: Electrical hazards, optical safety, chemical precautions. Lab Tour:
Layout, equipment identification. Theory: Errors of Observation, Accuracy and Precision,
Significant figures, Least count, Plotting a Graph.
1.2 Basic Handling: Vernier callipers, screw gauge, Travelling Microscope, Spectrometer.

2. Determination of Least count and use of instruments like Vernier callipers, screw gauge
and travelling microscope for measuring lengths.
2.1  Description of zero error and zero correction, least count and principles of instruments
used.
Experiment: Measure lengths using Vernier callipers, screw gauge, and travelling
microscope.

Skill focus: Accurate recording with correct units and minimal errors.



10.

Determination of Acceleration Due to Gravity Using Simple Pendulum

3.1  Acceleration due to gravity (g), Simple pendulum and compound pendulum.
Experiment: Determine g using a simple pendulum. Measure time period, plot T? vs L graph,
find g from slope, discuss sources of error.

Skill Focus: Graph plotting, slope interpretation, time measurement with stop clock.
Applications of CRO/DSO

4.1 Theory to Learn: Block Diagram and Principle of CRO/DSO

4.2 Experiment: Observe periodic signals; measure amplitude, frequency, and time period.

4.3 Skill Focus: Instrument handling, waveform analysis.

Verification of Ohm’s Law

5.1 Relationship between voltage and current, concept of linear V-I characteristics.

Experiment: Measure current for varying voltages; plot V-I graph; determine resistance.

Skill Focus: Electrical circuit assembly, linear data analysis.

Resistance & Circuits

6.1  Resistivity formula; laws of series and parallel combinations of resistors.
Experiment: (a) Find resistivity of wire from measured resistance and dimensions.
(b) Study series and parallel resistor arrangements.

Skill Focus: Circuit design, precision measurement, formula application.

Study of Dispersion of Light Using Prism and Spectrometer

7.1  Refraction and dispersion of light.

Experiment: Use spectrometer to observe separation of colours through prism.

Skill Focus: Optical alignment and interpretation of dispersion patterns.

Wavelength of Laser Light Using Single-Slit Diffraction

8.1  Diffraction principle; relation between slit width, fringe width, and wavelength.

Experiment: Record diffraction pattern; calculate wavelength from fringe spacing.

Skill Focus: Optical setup handling, microscopic measurement.

Determination of Planck’s Constant Using LEDs

9.1  Energy— frequency relation; LED threshold voltage and photon energy.

Experiment: Measure voltage for LEDs of different colours; plot V-I and V-1/A graphs and

find Planck’s constant.

Skill Focus: Data correlation, slope interpretation.

V-I Characteristics of a p—n Junction Diode

10.1 Semiconductor diode behaviour in forward and reverse bias.



11.

12.

Experiment: Measure current for varying voltages in both forward and reverse bias
conditions; plot V-I graphs.
Skill Focus: Semiconductor testing, non-linear curve plotting.
Thermo-emf of a Thermocouple
11.1  Seebeck effect; relation between temperature difference and emf.
Experiment: Measure thermo-emf for varying junction temperature differences; plot graph.
Skill Focus: Temperature control, sensitive voltage measurement.
Final Project, Assessment, and Presentation
12.1 Students independently design and perform an experiment, record and analyse data,
apply error analysis, draw conclusions, prepare a lab report, and present findings to peers.
Skill Focus:

Experiment design, data analysis, error evaluation, reporting, and presentation skills.

Module 4. Basic Computer Skills(16 Hours)

1. Introduction to Computers and Computer Information
What is a computer?
History and evolution of computers
Types of computers (desktop, laptop, tablet, server, etc.)
Basic computer terminology: hardware, software, data, information
How computers process data into information
Introduction to operating systems (Windows, MacOS, Linux)
Overview of common software applications (word processors, browsers, media
players)
2. Computer Hardware Components
Overview of hardware vs. software
Input devices: keyboard, mouse, scanner, microphone
Output devices: monitor, printer, speakers
Processing unit: CPU (Central Processing Unit) and its function
Memory and storage: RAM, hard drives (HDD/SSD), optical drives
Motherboard and its role
Power supply and peripherals
Basic troubleshooting of hardware issues
3. Introduction to MS Word & Basic Document Creation
What is MS Word? Overview and uses
Opening, saving, and closing documents
Navigating the interface: Ribbon, Quick Access Toolbar, Status Bar, Document
Area
Creating a new document
Basic typing and editing text
Using undo/redo, cut/copy/paste functions
Selecting text and simple formatting (font type, size, color, bold, italic, underline)
4. Formatting Text and Paragraphs

o Advanced text formatting: highlight, text effects, clear formatting
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o

Paragraph formatting: alignment, line spacing, indentation, bullets, and numbering
Using styles and themes for consistent formatting

Using the Format Painter tool

Find and Replace feature

5. Working with Tables

o

o O O O

o

Inserting and deleting tables

Adding and deleting rows and columns

Formatting tables: borders, shading, cell alignment
Merging and splitting cells

Sorting data within tables

Converting text to tables and vice versa

6. Inserting Graphics and Objects

o

o

o

o

Inserting pictures and clip art

Resizing, cropping, and positioning images
Using shapes, SmartArt, and WordArt
Inserting charts and screenshots

Working with text wrapping options

7. Page Layout and Document Design

@)
@)
@)
O
@)

Adjusting margins, page size, and orientation

Adding headers and footers (including page numbers)
Inserting and formatting page breaks and section breaks
Using columns in a document

Applying themes and page background colors

8. Working with Styles and Templates

@)
O

@)
O

Understanding styles and their importance
Moditying and creating new styles

Applying styles consistently across documents
Using built-in templates

Creating and saving custom templates

9. Reviewing and Proofreading Tools

o

Using spell check and grammar check

10. Advanced Features & Final Practice

o

o

@)
O

Using hyperlinks and bookmarks

Inserting footnotes and endnotes

Using mail merge basics

Protecting documents (passwords and restricting editing)

o Create a professional document combining learned features
o Create a resume or report using styles and templates
o Practice mail merge with sample data

11. Introduction to Excel and Workbook Basics

O O O O O O

What is MS Excel? Overview and common uses

Excel interface overview: Ribbon, formula bar, worksheet tabs, status bar
Opening, creating, saving, and closing workbooks

Navigating worksheets: rows, columns, cells

Entering and editing data (numbers, text, dates)

Basic cell formatting: font style, size, color, alignment

12. Working with Worksheets and Basic Formulas



Managing worksheets: adding, renaming, deleting, moving

Selecting cells, rows, and columns

Basic formulas and functions: addition (+), subtraction (-), multiplication (*),
division (/)

Using SUM, AVERAGE, MIN, MAX functions

AutoFill and Flash Fill for quick data entry

13. Formatting and Data Management

O O O O O O

Formatting numbers: currency, percentage, date, decimal places
Applying borders and cell shading

Using Conditional Formatting basics

Sorting and filtering data in tables

Introduction to Tables and how to create them

Freezing panes and splitting windows for better view
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