Short-Term Online Internship on Basics of Python & Its Applications in Science
For Undergraduate Science Students

This 4-week online internship is designed to introduce undergraduate science students to Python
programming and its applications in data analysis, bioinformatics, chemistry, physics, and
environmental science. The program focuses on basic Python coding, data visualization, numerical
computing, and real-world scientific applications, providing a foundation for research and industry
applications.

Internship Structure & Study Design
Week 1: Introduction to Python & Basic Programming Concepts
» Objective: Understanding Python fundamentals and essential programming concepts.
e Why Learn Python for Science? Introduction to Python’s role in scientific research.
e Setting Up Python: Installing Anaconda, Jupyter Notebook, and Google Colab.
e Basic Python Syntax & Data Types: Variables, lists, tuples, dictionaries.
e Control Flow Statements: Conditional statements, loops (for, while).
¢ Functions & Modules in Python: Writing reusable code.

¢ Handling Scientific Data: Introduction to NumPy and Pandas.

™ Hands-on Coding Tasks:

</ Writing simple Python scripts and executing in Jupyter Notebook.

< Using loops and conditional statements for scientific calculations.

</ Creating and manipulating NumPy arrays for basic computations.

< Assignment: Write a Python program to calculate and visualize statistical data.

Week 2: Data Handling & Visualization in Science

»* Objective: Learning data manipulation techniques and graphical representation.
¢ Handling Large Datasets with Pandas: DataFrames, filtering, and data cleaning.
e Data Visualization Using Matplotlib & Seaborn: Line plots, bar plots, histograms.
¢ Introduction to Statistical Analysis in Python: Mean, median, standard deviation.
e Plotting Scientific Graphs: Curve fitting, scatter plots, and error bars.
e Exploratory Data Analysis for Science Projects.

™ Hands-on Coding Tasks:

< Importing and analyzing datasets using Pandas.

<« Creating scientific plots with Matplotlib & Seaborn.

< Assignment: Analyze a dataset from a scientific experiment and visualize trends.



Week 3: Applications of Python in Science
» Objective: Applying Python in different scientific domains.
:6_ For Life Sciences & Bioinformatics:
e Reading and analyzing biological sequences using Biopython.
e Performing basic sequence alignment and GC-content analysis.
For Chemistry:
e Using Python for molecular calculations (e.g., molar mass, reaction rates).
e Introduction to cheminformatics (RDKit library for molecular structures).
# For Physics & Engineering:
e Simulating simple physical models (e.g., motion equations, thermodynamics).
e Analyzing experimental data from physics-based experiments.
® For Environmental Science:
e Using Python for climate data analysis.
e Visualizing temperature and pollution trends.

™ Hands-on Coding Tasks:

< DNA sequence analysis using Biopython.

</ Molecular structure visualization in Python.

</ Simulation of physics-based models using SciPy.

<« Assignment: Choose a domain-specific project and apply Python.

Week 4: Mini-Project & Presentation
» Objective: Applying Python skills to a real-world scientific problem.

4 Choose One Research Project:

</ Bioinformatics: Analyzing gene expression data using Pandas & Seaborn.

</ Chemistry: Predicting molecular properties using Python-based models.

</ Physics: Simulating projectile motion and visualizing trajectories.

< Environmental Science: Analyzing CO, emission trends using real-world datasets.

M1 Final Presentation & Certification:
e Students present their findings in a virtual seminar.
e Expert evaluation from academia/industry professionals.

e Certificate of Completion provided.



Expected Outcomes of the Internship

@ Programming & Computational Skills:

v Hands-on experience in Python coding for scientific applications.

v Data handling and visualization using Pandas, Matplotlib, and Seaborn.
Vv Ability to write scripts for numerical simulations and data analysis.

v Proficiency in domain-specific Python libraries (Biopython, SciPy, RDKit).

@ Research & Analytical Skills:

Vv Ability to interpret and analyze real-world scientific datasets.

Vv Use of computational techniques to solve biological, chemical, and physical problems.
v Understanding of statistical and visualization methods in Python.

Vv Application of Python programming to research-oriented tasks.

@ Industry Readiness & Career Advancement:

v Training in Python for research, biotech, pharma, and environmental sectors.
v Exposure to computational approaches used in scientific industries.

v Certification for career enhancement in data-driven science.

Vv Networking opportunities with researchers and industry professionals.

How to Apply?
e Submit an application via [Your Institution/Organization Link].
e Provide an updated CV and a statement of interest.
e Limited seats available! Apply before [Deadline Date].

For more details, contact:

& Email: [Your Email]

& Phone: [Your Contact Number]
@ Website: [Your Website]



