
general chemistry cheat sheet
The world of general chemistry can often feel like navigating a complex maze of symbols, formulas,
and abstract concepts. For students and enthusiasts alike, a reliable resource that distills these
essential elements is invaluable. This comprehensive guide, your ultimate general chemistry cheat
sheet, is designed to provide a clear, concise, and highly accessible overview of the fundamental
principles that underpin this fascinating scientific discipline. We'll delve into everything from atomic
structure and chemical bonding to stoichiometry, thermodynamics, and chemical kinetics, offering
explanations and key takeaways that can help solidify your understanding. Whether you're preparing
for an exam, reviewing core concepts, or simply seeking to deepen your knowledge of chemistry, this
cheat sheet will serve as your go-to reference. Get ready to demystify the building blocks of matter
and the transformations they undergo with this expertly curated collection of essential general
chemistry information.
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Introduction to General Chemistry: A Foundation for
Understanding

General chemistry serves as the bedrock for many scientific disciplines, offering insights into the
composition, structure, properties, and reactions of matter. Understanding its core principles is crucial
for anyone pursuing a career in science, technology, engineering, or medicine. This section introduces
the fundamental concepts that will be explored in greater detail throughout this general chemistry
cheat sheet, setting the stage for a comprehensive review of key topics. We will touch upon the



atomic nature of matter, the forces that hold atoms together, and the quantitative relationships that
govern chemical transformations. The goal is to provide a foundational understanding that empowers
learners to grasp more advanced chemical principles.

The Atom: Building Blocks of Matter in General
Chemistry

At the heart of all matter lies the atom, the fundamental unit in general chemistry. The atomic model
has evolved significantly over time, but the core components remain the same: protons, neutrons,
and electrons. Understanding the arrangement and behavior of these subatomic particles is
paramount for comprehending chemical properties and reactions. This section of your general
chemistry cheat sheet will break down atomic structure, isotopes, and electron configurations.

Atomic Structure: Protons, Neutrons, and Electrons

The atom consists of a nucleus containing positively charged protons and neutral neutrons,
surrounded by negatively charged electrons orbiting the nucleus. The number of protons, known as
the atomic number (Z), defines an element. The total number of protons and neutrons in the nucleus
is the mass number (A). Electrons occupy specific energy levels or shells, with their distribution
playing a critical role in chemical bonding.

Isotopes: Variations on a Theme

Isotopes are atoms of the same element that have the same number of protons but different numbers
of neutrons. This difference in neutron count leads to variations in mass number. For instance,
carbon-12 and carbon-14 are isotopes of carbon, differing in their neutron count. Understanding
isotopes is important for applications like radiocarbon dating and nuclear chemistry.

Electron Configuration and Orbitals

Electron configuration describes the distribution of electrons within an atom's orbitals. Orbitals are
regions of space where there is a high probability of finding an electron. These include s, p, d, and f
orbitals, each with a specific shape and capacity for electrons. The Aufbau principle, Hund's rule, and
the Pauli exclusion principle guide the filling of these orbitals, dictating an atom's reactivity and
bonding behavior, a key aspect of any general chemistry cheat sheet.

Periodic Trends and Properties in General Chemistry



The periodic table is a masterful organization of elements, revealing predictable trends in their
properties based on their atomic structure and electron configurations. This organizational power is a
cornerstone of general chemistry, allowing chemists to anticipate how elements will behave. This
section will highlight the most significant periodic trends.

Atomic Radius: The Size of the Atom

Atomic radius generally decreases across a period (left to right) due to increasing nuclear charge
attracting electrons more strongly. It increases down a group (top to bottom) as electrons are added
to higher energy levels, further from the nucleus.

Ionization Energy: The Effort to Remove an Electron

Ionization energy is the energy required to remove an electron from a gaseous atom or ion. It
generally increases across a period due to stronger nuclear attraction and decreases down a group as
valence electrons are further from the nucleus and shielded by inner electrons.

Electronegativity: The Attraction for Shared Electrons

Electronegativity measures an atom's ability to attract shared electrons in a chemical bond. It
generally increases across a period and decreases down a group. Fluorine is the most electronegative
element.

Electron Affinity: Gaining an Electron

Electron affinity is the energy change when an electron is added to a gaseous atom to form a
negative ion. While trends exist, they are less consistent than ionization energy or electronegativity.
Generally, it becomes more negative (more energy released) across a period.

Chemical Bonding and Molecular Geometry in General
Chemistry

Chemical bonds are the forces that hold atoms together to form molecules and compounds. The
nature of these bonds dictates the properties of substances. Molecular geometry, the three-
dimensional arrangement of atoms in a molecule, also significantly influences chemical reactivity and
physical properties. This part of your general chemistry cheat sheet is crucial for understanding how
matter interacts.



Ionic Bonding: Electron Transfer

Ionic bonds form between metals and nonmetals when there is a significant difference in
electronegativity, leading to the transfer of electrons from the metal to the nonmetal, forming ions.
These ions are held together by electrostatic attraction.

Covalent Bonding: Electron Sharing

Covalent bonds form between nonmetals when atoms share electrons to achieve a stable electron
configuration. This sharing can be equal (nonpolar covalent) or unequal (polar covalent), depending
on the electronegativity difference between the bonded atoms.

Metallic Bonding: The Sea of Electrons

Metallic bonds occur in metals, where valence electrons are delocalized and shared among a lattice of
metal cations. This "sea of electrons" explains the conductivity and malleability of metals.

VSEPR Theory: Predicting Molecular Shapes

The Valence Shell Electron Pair Repulsion (VSEPR) theory predicts the molecular geometry of
molecules. It states that electron pairs in the valence shell of a central atom arrange themselves as
far apart as possible to minimize repulsion. This leads to common geometries like linear, trigonal
planar, tetrahedral, trigonal bipyramidal, and octahedral.

Hybridization: Orbitals in Bonding

Hybridization is the mixing of atomic orbitals to form new, equivalent hybrid orbitals that are suitable
for bonding. For example, sp3 hybridization leads to tetrahedral geometry, sp2 to trigonal planar, and
sp to linear arrangements. Understanding hybridization helps explain bond angles and molecular
shapes.

Chemical Reactions and Stoichiometry in General
Chemistry

Chemical reactions are processes that involve the transformation of reactants into products.
Stoichiometry, a cornerstone of general chemistry, deals with the quantitative relationships between
reactants and products in a balanced chemical equation. Mastering stoichiometry is essential for
predicting reaction yields and understanding the precise amounts of substances involved.



Balancing Chemical Equations: The Law of Conservation of
Mass

Balancing chemical equations ensures that the number of atoms of each element is the same on both
the reactant and product sides, adhering to the law of conservation of mass. Coefficients are used to
adjust the number of molecules or formula units.

The Mole Concept: A Chemist's Dozen

The mole is a unit of measurement representing a specific number of particles (6.022 x 10^23),
known as Avogadro's number. It provides a convenient way to relate the mass of a substance to the
number of atoms or molecules it contains.

Molar Mass: The Weight of a Mole

Molar mass is the mass of one mole of a substance, expressed in grams per mole (g/mol). It is
calculated by summing the atomic masses of all atoms in the chemical formula.

Stoichiometric Calculations: Predicting Yields

Stoichiometric calculations involve using the mole ratios from a balanced chemical equation to
determine the amount of product that can be formed from a given amount of reactant, or vice versa.
This includes calculating theoretical yield (the maximum possible amount of product) and percent
yield (the actual yield divided by the theoretical yield, multiplied by 100).

Limiting Reactants: The Bottleneck of the Reaction

The limiting reactant is the reactant that is completely consumed first in a chemical reaction, thereby
limiting the amount of product that can be formed. Identifying the limiting reactant is crucial for
accurate yield calculations.

States of Matter and Gas Laws in General Chemistry

Matter exists in various states, with the most common being solid, liquid, and gas. The behavior of
gases is particularly well-described by a set of laws that relate pressure, volume, temperature, and
the number of moles of gas. These gas laws are fundamental in many general chemistry applications.



The States of Matter: Properties and Transitions

Solids have a definite shape and volume, with particles closely packed in a fixed arrangement. Liquids
have a definite volume but take the shape of their container, with particles that can move past each
other. Gases have no definite shape or volume and fill their container, with particles that are far apart
and move randomly.

The Kinetic Molecular Theory of Gases

The Kinetic Molecular Theory explains the behavior of ideal gases based on several postulates: gas
particles are in constant, random motion; the volume of the particles themselves is negligible
compared to the volume of the container; collisions between particles and with the container walls are
elastic; and there are no intermolecular forces between gas particles.

Ideal Gas Law: PV = nRT

The Ideal Gas Law relates the pressure (P), volume (V), number of moles (n), and temperature (T) of
an ideal gas: PV = nRT, where R is the ideal gas constant. This equation is a cornerstone for gas
calculations in general chemistry.

Boyle's Law: At constant temperature and moles, pressure is inversely proportional to volume
(P₁V₁ = P₂V₂).

Charles's Law: At constant pressure and moles, volume is directly proportional to temperature
(V₁/T₁ = V₂/T₂).

Gay-Lussac's Law: At constant volume and moles, pressure is directly proportional to
temperature (P₁/T₁ = P₂/T₂).

Avogadro's Law: At constant temperature and pressure, volume is directly proportional to the
number of moles (V₁/n₁ = V₂/n₂).

Real Gases vs. Ideal Gases

Real gases deviate from ideal behavior, particularly at high pressures and low temperatures, where
intermolecular forces and the volume of gas particles become significant. The van der Waals equation
accounts for these deviations.



Solutions and Colligative Properties in General
Chemistry

Solutions are homogeneous mixtures of two or more substances. The behavior of solutions,
particularly the effect of solute concentration on the solvent's properties, is a key area of study in
general chemistry. Colligative properties depend only on the number of solute particles, not their
identity.

Concentration Units: Molarity, Molality, and Percentages

Concentration expresses the amount of solute dissolved in a given amount of solvent or solution.
Common units include molarity (moles of solute per liter of solution), molality (moles of solute per
kilogram of solvent), and percent by mass or volume.

Solubility: The Extent of Dissolving

Solubility refers to the maximum amount of solute that can dissolve in a given amount of solvent at a
specific temperature. "Like dissolves like" is a useful rule of thumb, meaning polar solutes dissolve in
polar solvents, and nonpolar solutes dissolve in nonpolar solvents.

Colligative Properties: Influenced by Solute Concentration

Colligative properties include boiling point elevation, freezing point depression, vapor pressure
lowering, and osmotic pressure. These properties are directly proportional to the molal concentration
of solute particles in the solution.

Boiling Point Elevation and Freezing Point Depression

The addition of a non-volatile solute raises the boiling point and lowers the freezing point of a solvent.
The magnitude of these changes is directly proportional to the molal concentration of the solute.

Vapor Pressure Lowering and Osmotic Pressure

The vapor pressure of a solvent above a solution is lower than that of the pure solvent. Osmotic
pressure is the pressure that must be applied to a semipermeable membrane to prevent the inward
flow of solvent across it.



Acids, Bases, and pH in General Chemistry

Acids and bases are fundamental classes of chemical compounds that play crucial roles in countless
chemical and biological processes. The concept of pH, a measure of acidity or alkalinity, is central to
understanding acid-base chemistry in general chemistry.

Arrhenius Theory: Production of Ions

The Arrhenius theory defines acids as substances that increase the concentration of hydrogen ions
(H+) in water and bases as substances that increase the concentration of hydroxide ions (OH-) in
water.

Brønsted-Lowry Theory: Proton Donors and Acceptors

The Brønsted-Lowry theory defines acids as proton (H+) donors and bases as proton acceptors. This
theory is more general and accounts for reactions that do not involve water.

The pH Scale: Measuring Acidity and Alkalinity

The pH scale ranges from 0 to 14. A pH of 7 is neutral, a pH below 7 is acidic, and a pH above 7 is
alkaline (basic). The relationship is defined as pH = -log[H+].

Strong vs. Weak Acids and Bases

Strong acids and bases dissociate completely in water, while weak acids and bases only partially
dissociate, existing in equilibrium.

Neutralization Reactions

Neutralization reactions occur when an acid and a base react to form a salt and water.

Thermodynamics and Chemical Equilibrium in General
Chemistry

Thermodynamics deals with energy transfer in chemical processes, while chemical equilibrium



describes the state where the rates of forward and reverse reactions are equal. These concepts are
vital for predicting the spontaneity and extent of chemical reactions.

First Law of Thermodynamics: Conservation of Energy

The First Law of Thermodynamics states that energy cannot be created or destroyed, only
transformed. In chemical reactions, this applies to enthalpy changes.

Second Law of Thermodynamics: Entropy and Spontaneity

The Second Law of Thermodynamics states that the entropy (disorder) of the universe tends to
increase in any spontaneous process. This law introduces the concept of Gibbs free energy (ΔG) as a
predictor of spontaneity.

Gibbs Free Energy: ΔG = ΔH - TΔS

Gibbs free energy change (ΔG) determines whether a reaction is spontaneous (ΔG < 0), non-
spontaneous (ΔG > 0), or at equilibrium (ΔG = 0). It is related to enthalpy change (ΔH) and entropy
change (ΔS).

Chemical Equilibrium: Reversible Reactions

Chemical equilibrium is a dynamic state in reversible reactions where the rates of the forward and
reverse reactions are equal, and the net concentrations of reactants and products remain constant.

The Equilibrium Constant (K): Quantifying Equilibrium

The equilibrium constant (K) expresses the ratio of product concentrations to reactant concentrations
at equilibrium, raised to the power of their stoichiometric coefficients. A large K indicates that the
equilibrium lies to the right (favoring products), while a small K indicates the equilibrium lies to the
left (favoring reactants).

Le Chatelier's Principle: Shifting the Balance

Le Chatelier's Principle states that if a change of condition (e.g., concentration, temperature,
pressure) is applied to a system in equilibrium, the system will shift in a direction that relieves the
stress.



Chemical Kinetics: The Study of Reaction Rates in
General Chemistry

Chemical kinetics focuses on the speed at which chemical reactions occur and the factors that
influence these rates. Understanding reaction mechanisms and rate laws is essential for controlling
chemical processes.

Reaction Rates: How Fast Reactions Occur

Reaction rates are measured as the change in concentration of a reactant or product per unit time.
Factors affecting reaction rates include the concentration of reactants, temperature, surface area, and
the presence of catalysts.

Rate Laws: Expressing Rate Dependence

Rate laws express the relationship between the rate of a reaction and the concentrations of reactants.
The order of the reaction with respect to each reactant indicates how the rate changes with its
concentration.

Collision Theory: The Basis of Reactions

Collision theory states that for a reaction to occur, reactant molecules must collide with sufficient
energy (activation energy) and with the correct orientation.

Activation Energy (Ea): The Energy Barrier

Activation energy is the minimum energy required for reactant molecules to overcome the energy
barrier and form products. Catalysts work by lowering the activation energy.

Factors Affecting Reaction Rates

Concentration: Higher concentrations generally lead to faster reaction rates due to more
frequent collisions.

Temperature: Increasing temperature increases the kinetic energy of molecules, leading to
more frequent and more energetic collisions, thus increasing the reaction rate.



Surface Area: For reactions involving solids, a larger surface area provides more sites for
reaction, increasing the rate.

Catalysts: Catalysts speed up reactions by providing an alternative reaction pathway with a
lower activation energy, without being consumed in the process.

Conclusion: Mastering General Chemistry with Your
Cheat Sheet

This comprehensive general chemistry cheat sheet has provided a detailed overview of the
fundamental concepts essential for success in this dynamic field. From the intricate world of atomic
structure and the predictable patterns of the periodic table to the forces that bind atoms, the
quantitative aspects of chemical reactions, the behavior of matter in different states, and the
principles of thermodynamics and kinetics, we have covered the core pillars of general chemistry. By
internalizing these key principles and utilizing this resource for review, you can build a strong
foundation and enhance your understanding of chemistry. Remember, consistent practice and a clear
grasp of these foundational elements are the keys to mastering general chemistry.

Frequently Asked Questions

What are the essential concepts for a general chemistry cheat
sheet?
A good general chemistry cheat sheet should cover fundamental topics like atomic structure (protons,
neutrons, electrons, isotopes), the periodic table (trends, groups, periods), chemical bonding (ionic,
covalent, metallic), stoichiometry (mole concept, balancing equations, limiting reactants),
thermochemistry (enthalpy, entropy, Gibbs free energy), states of matter, solutions, acids and bases,
and basic kinetics and equilibrium.

How can I effectively use a general chemistry cheat sheet
during exams?
Use it as a quick reference for formulas, definitions, and key concepts. Don't rely on it to substitute for
understanding. Practice solving problems and identify which information you consistently need to look
up, then focus on memorizing those specific elements for future use.

What are the most important formulas typically found on a
general chemistry cheat sheet?
Key formulas include the ideal gas law (PV=nRT), molarity (M = mol/L), density (d = m/V), molar mass
calculations, enthalpy change calculations (ΔH = q/n), pH and pOH relationships (pH + pOH = 14),
and equilibrium constant expressions (Kc, Kp).



What is the significance of the mole concept in general
chemistry, and how should it be represented on a cheat
sheet?
The mole concept is crucial for relating macroscopic quantities to microscopic particles. A cheat sheet
should highlight Avogadro's number (6.022 x 10^23 particles/mol), the relationship between moles,
mass, and molar mass (mol = mass/molar mass), and how to convert between moles and the number
of atoms or molecules.

How should periodic trends be summarized on a general
chemistry cheat sheet?
Summarize trends for atomic radius, ionization energy, electronegativity, and electron affinity across
periods and down groups. Briefly explain the underlying reasons for these trends, such as shielding
effect and nuclear charge.

What are the key distinguishing features of ionic vs. covalent
bonding to include on a cheat sheet?
For ionic bonding, emphasize the transfer of electrons between a metal and a nonmetal, forming ions
held together by electrostatic attraction. For covalent bonding, focus on the sharing of electrons
between nonmetals to achieve stable electron configurations.

What are the essential principles of stoichiometry for a
general chemistry cheat sheet?
Include information on writing and balancing chemical equations, understanding mole ratios from
balanced equations, calculating theoretical yield, determining limiting reactants, and calculating
percent yield. The mole concept is foundational to all these.

What concepts related to acids and bases are vital for a
general chemistry cheat sheet?
Include definitions of acids and bases (Arrhenius, Brønsted-Lowry), the autoionization of water (Kw),
the pH and pOH scales, strong vs. weak acids/bases, Ka and Kb values, and the concept of conjugate
acid-base pairs.

How can a general chemistry cheat sheet help with
understanding chemical reactions and rates?
A cheat sheet can provide quick access to information on reaction types (synthesis, decomposition,
combustion, etc.), factors affecting reaction rates (temperature, concentration, surface area,
catalyst), collision theory, activation energy, and the basics of chemical equilibrium (equilibrium
constant expression and Le Chatelier's principle).



Additional Resources
Here are 9 book titles related to general chemistry, with descriptions:

1. Chemistry: The Central Science
This comprehensive textbook provides a foundational understanding of chemical principles. It covers
topics such as atomic structure, bonding, stoichiometry, and thermodynamics with clear explanations
and numerous examples. The book is designed to be a go-to resource for students seeking to grasp
the core concepts of chemistry, often serving as a primary reference throughout a general chemistry
course. Its detailed approach helps build a solid knowledge base for further study.

2. General Chemistry For Dummies
Designed for those new to the subject, this approachable guide breaks down complex chemical
concepts into easily digestible parts. It focuses on practical applications and common stumbling
blocks in general chemistry, offering straightforward explanations and helpful tips. The book aims to
demystify chemistry, making it accessible and less intimidating for students and curious individuals
alike. It's a great starting point for building confidence in understanding chemical principles.

3. Organic Chemistry as a Second Language: First Semester Topics
While focused on organic chemistry, this book's approach to breaking down concepts and building
problem-solving skills is highly beneficial for general chemistry students. It emphasizes understanding
why reactions happen, which is a crucial element in grasping general chemistry principles. The book's
clear, step-by-step guidance helps solidify understanding of foundational organic concepts that often
build upon general chemistry knowledge. This can be a valuable supplement for students who want
deeper insight into specific areas.

4. Cracking the AP Chemistry Exam
This review guide is packed with essential information, practice questions, and test-taking strategies
specifically tailored for AP Chemistry. It covers all the key topics, providing concise summaries and
targeted advice for excelling on exams. Students can use this book to identify weak areas and
reinforce their understanding of fundamental chemical concepts. Its focus on exam preparation
makes it a useful tool for students aiming to perform well.

5. Chemistry Made Simple
This book offers a concise and streamlined overview of the fundamental principles of chemistry. It
covers essential topics like the periodic table, chemical reactions, and states of matter with clear and
uncomplicated language. The book is ideal for quick review or for those needing a simple introduction
to chemical concepts. It serves as a handy reference for recalling key definitions and basic processes.

6. Problem Solving in General Chemistry
This workbook is dedicated to helping students master problem-solving techniques in general
chemistry. It provides a wide array of practice problems with detailed solutions, covering all major
topics from stoichiometry to equilibrium. By working through these exercises, students can develop
critical thinking skills and a deeper understanding of how to apply chemical concepts. It's an excellent
resource for reinforcing learning through practice.

7. Instant Chemistry: A Concise Guide to the Core Concepts
This book aims to provide a rapid and effective review of the essential elements of general chemistry.
It highlights key definitions, formulas, and theories, making it easy to quickly grasp the core ideas.
The concise format is perfect for last-minute studying or for students who need a rapid overview of
the subject matter. It’s designed for efficient learning and recall of critical information.



8. The Cartoon Guide to Chemistry
This visually engaging book explains complex chemical principles through humor and illustrations. It
makes learning enjoyable and accessible by breaking down topics like atoms, molecules, and
reactions in a creative and memorable way. The visual approach can significantly aid comprehension
and retention for students who benefit from alternative learning methods. It's a fun way to get a
handle on fundamental chemical ideas.

9. Chemistry in a Flash!
This book offers a condensed and easily portable collection of essential chemical formulas, definitions,
and key concepts. Its flashcard-like format allows for quick review and memorization of critical
information. Students can use it on the go to reinforce their understanding of foundational chemistry
principles. It's a great tool for reinforcing learning and ensuring key details are readily recalled.
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