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Introduction to Chemical Principles
Designed as a quick?reference guide for beginners

1. What Is Chemistry?

Aspect Description

Definiti The scientific study of matter, its properties, how it changes, and the energy involved
efinition
in those changes.

s Includes atoms, molecules, ions, solids, liquids, gases, and the interactions that
cope
P transform them.

Goal Explain natural phenomena, develop new materials, and solve problems in health,
oa
environment, energy, and industry.

2. Fundamental Concepts

Concept Key Points
Matt Anything that has mass and occupies space. Exists in three classical states:
atter
solid, liquid, gas (plus plasma).
Pure substances composed of one type of atom. Represented by symbols (e.g.,
Elements
H, O, Fe).
Substances formed when two or more elements combine chemically in fixed
Compounds )
ratios (e.g., H?0O, NaCl).
Mixt Physical combinations of two or more substances that retain their individual
ixtures
identities (e.g., air, seawater).
At Smallest unit of an element retaining its chemical identity; consist of protons,
oms
neutrons, electrons.
Molecules Two or more atoms bonded together (e.g., O?, CO?).
lons Charged patrticles formed by loss or gain of electrons (cations?+, anions??).
Chemical Forces that hold atoms together. Main types: ionic, covalent, metallic, hydrogen

Bonds bonding, van der Waals forces.
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3. The Periodic Table — A Roadmap of Elements

1. Organization

o Periods — horizontal rows; indicate increasing atomic number.
o Groups/Families — vertical columns; elements share similar valence?electron
configurations and chemical behavior.

2. Key Families

o Alkali Metals (Group?1) — highly reactive, form +1 ions.

o Alkaline Earth Metals (Group?2) — +2 ions, less reactive than alkali metals.

o Halogens (Group?17) — very reactive non?metals, form —1 ions.

o Noble Gases (Group?18) — inert gases, complete valence shells.

o Transition Metals (Groups?3-12) — variable oxidation states, form colored
complexes.

3. Trends (important for predicting behavior)

o Atomic radius — decreases across a period, increases down a group.

o lonization energy — opposite trend to atomic radius.

o Electronegativity — highest for fluorine; increases across a period, decreases down a
group.

4. Chemical Reactions

Element Description
Reactants Substances present at the start of a reaction.
Products Substances formed as a result of the reaction.

Equati Symbolic representation: Reactants ? Products. Must be balanced
uation
a (atoms conserved).

Types of Reactions

» Synthesis

L A+B?AB
(Combination)
» Decomposition AB?A+B
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Element Description
* Single?Replacement A+BC?AC+B
* Double?Replacement AB+ CD ? AD + CB

« Combustion Fuel + O?
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