Introduction to Chemistry

Chemistry is the fascinating science that explores matter and its
transformations. It helps us understand the building blocks of everything
around us—from the air we breathe to the food we eat, and from the devices

we use to the medicines that heal us.

In this lesson, we'll embark on an exciting journey through the
fundamentals: atoms, elements, compounds, and the chemical reactions

that power our world.
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What is Matter?

The Definition

Matter is anything that has mass and occupies space. Everything you can touch,
see, or measure is made of matter—from a grain of sand to a mountain, from a drop
of water to an ocean.

States of Matter

« Solid: Fixed shape and volume (ice, rocks)
« Liquid: Fixed volume, takes container shape (water, juice)

« Gas: No fixed shape or volume (air, steam)
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Atoms: The Basic Unit of
Matter

Protons Neutrons

Positively charged particles in Neutral particles in the nucleus
the nucleus that define the that add mass and stability
element

Electrons

Negatively charged particles orbiting in the electron cloud

Amazing fact: Over 118 known elements exist, each made of atoms

with unique arrangements of these three fundamental particles!
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Elements and the Periodic Table

An element is a pure substance made entirely of one type of atom. The Periodic
Table is chemistry's most important tool—a brilliant organizational system that

arranges all known elements by their properties and atomic number.

Metals

Shiny, conductive elements like
iron, copper, and gold that tend to
lose electrons

\

Nonmetals

Diverse group including oxygen,
carbon, and nitrogen that tend to
gain electrons

Noble Gases

Unreactive elements like helium
and neon with complete electron

shells
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Compounds and Molecules

What are Compounds?

A compound is a substance formed when two or more elements chemically combine in fixed
proportions. These combinations create entirely new substances with properties different from their
component elements.

Understanding Molecules

A molecule is the smallest unit of a compound that retains all of its chemical properties. Molecules are
held together by chemical bonds between atoms.
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Chemical Reactions: Transtorming Matter

A chemical reaction is a process where substances (reactants) transform into entirely new substances (products) through the breaking and forming of

chemical bonds.

Color Change Gas Production ﬁ Temperature Change

Visible shift in color indicates new Bubbles or fizzing show gas release, Heat release or absorption signals
substances forming, like iron rusting like carbon dioxide from baking soda energy transformation during the
from gray to reddish-brown and vinegar reaction

Real-world example: When wood burns, it undergoes combustion—combining with oxygen to produce ash (solid), smoke (particles and gas), and

heat energy.
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The Law of Conservation of Mass

Mass is Neither Created
Nor Destroyed

One of chemistry's most fundamental principles states that in any chemical reaction, the total mass of reactants
equals the total mass of products. Matter simply rearranges—it doesn't vanish or appear from nothing.

\/
1

Before Reaction

Measure total mass of all starting materials (reactants)

During Reaction

Atoms rearrange through breaking and forming bonds

After Reaction

Total mass remains identical—same atoms, new arrangement

This principle is the foundation for balancing chemical equations and predicting reaction outcomes—essential skills
for every chemist.
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Mixtures vs Pure Substances

Mixtures

Physical combinations of two or more substances where each component retains its individual
properties. Components can be separated by physical methods like filtering, evaporation, or

magnetism.
Examples:
- Saltwater (salt + water)

e Trail mix (nuts + dried fruit)

e Air (nitrogen + oxygen + others)

Pure Substances

Materials with fixed, uniform composition throughout. They're either elements (one type of

atom) or compounds (chemically bonded elements) and have consistent properties.
Examples:

« Pure salt (sodium chloride)
« Distilled water (H20 only)

«  Pure gold (Au element)
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Real-World Applications of Chemistry

Chemistry isn't just about laboratories and textbooks—it's the central science that connects and explains phenomena across every field
of study and every aspect of daily life.

&

Cooking

Chemical reactions transform ingredients—proteins denature, sugars caramelize, bread rises through fermentation

&

Medicine

Pharmaceutical chemistry creates life-saving drugs by understanding molecular interactions in the body

Environment

Green chemistry develops sustainable materials and processes to protect our planet

Cleaning

Soaps and detergents use chemical properties to break down dirt and remove stains effectively

"Chemistry is the central science connecting all fields—from biology to physics, from medicine to materials science.'
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Summary & Next Steps

What We've Discovered

01 02
Matter and Its States Atomic Structure

Everything around us has mass and occupies space in solid, liquid, or gas form Atoms—made of protons, neutrons, and electrons—are the building blocks of all

matter
03 04
Elements and Compounds Chemical Transformations
Pure elements combine to form compounds with entirely new properties Reactions rearrange atoms while conserving mass, creating new substances

Why Chemistry Matters

Chemistry explains the world at a fundamental level—from the food we digest to the technology we create, from the air we breathe to the medicines that heal

us. Understanding chemistry empowers you to make informed decisions and solve real-world problems.

Continue to Lesson 02 [ Review Key Concepts j
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