acs general chemistry exam syllabus

acs general chemistry exam syllabus outlines the essential topics and concepts that students need to
master to excel in the American Chemical Society's General Chemistry Examination. This exam is a
standardized test widely used by colleges and universities to assess students’ understanding of
fundamental chemistry principles. The syllabus covers a broad range of subjects including atomic
structure, chemical bonding, thermodynamics, kinetics, and equilibrium among others. Understanding
the detailed syllabus helps students prioritize their study efforts and prepare effectively for the exam.
This article provides a comprehensive overview of the ACS General Chemistry Exam syllabus,
breaking down each major section and its subtopics. Additionally, it highlights key areas for focused
study and offers insights into the exam’s structure and content distribution.
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¢ Atomic Structure and Periodicity

e Chemical Bonding and Molecular Structure

¢ Chemical Reactions and Stoichiometry

o States of Matter and Solutions

e Thermodynamics and Kinetics

e Chemical Equilibrium and Acids/Bases

¢ Preparation Tips Based on the Syllabus



Overview of the ACS General Chemistry Exam

The ACS General Chemistry Exam is designed to evaluate students’ grasp of core chemistry concepts
typically covered in a two-semester general chemistry course. The exam consists of multiple-choice
questions that test knowledge across various fundamental topics. The syllabus is comprehensive,
reflecting the breadth of general chemistry and ensuring that students demonstrate proficiency in both
theoretical understanding and practical application. Familiarity with the exam syllabus is critical for
effective preparation, enabling students to allocate study time according to topic weight and difficulty.
The exam serves as a benchmark for both students and educators to assess chemistry competency at

the undergraduate level.

Detailed Syllabus Breakdown

The ACS General Chemistry Exam syllabus is divided into several key content areas, each
representing a cluster of related concepts and skills. These areas are constructed to cover the entirety
of general chemistry knowledge from atomic theory to chemical equilibria. The exam typically includes

questions from the following main categories:

¢ Atomic Structure and Periodicity

e Chemical Bonding and Molecular Structure
¢ Chemical Reactions and Stoichiometry

o States of Matter and Solutions

e Thermodynamics and Kinetics

e Chemical Equilibrium and Acids/Bases



Each section contains subtopics that require a thorough understanding of principles, calculations, and

problem-solving abilities.

Atomic Structure and Periodicity

Atomic Theory and Subatomic Particles

This subtopic covers the fundamental concepts of atoms, including the identification and properties of
protons, neutrons, and electrons. Students need to understand atomic number, mass number,

isotopes, and ions. The Bohr model, quantum mechanical model, and electron configuration principles
such as the Pauli exclusion principle, Hund’s rule, and the Aufbau principle are essential components

of this section.

Periodic Trends

The periodic trends encompass atomic radius, ionization energy, electron affinity, and electronegativity.
Mastery of how these properties change across periods and groups in the periodic table is critical.

Recognizing these trends helps predict element behavior and chemical reactivity.

Chemical Bonding and Molecular Structure

Types of Chemical Bonds

The syllabus includes ionic, covalent, and metallic bonding. Students must understand bond formation,
lattice energy, and the properties associated with each bond type. Electronegativity differences and
bond polarity are fundamental topics here.

Molecular Geometry and VSEPR Theory

Understanding molecular shapes using Valence Shell Electron Pair Repulsion (VSEPR) theory is



necessary. This includes predicting bond angles, molecular polarity, and hybridization states of atoms

within molecules.

Intermolecular Forces

Students should be able to identify and explain the influence of intermolecular forces such as hydrogen
bonding, dipole-dipole interactions, and London dispersion forces on physical properties like boiling

and melting points.

Chemical Reactions and Stoichiometry

Types of Chemical Reactions

Knowledge of reaction classification including synthesis, decomposition, single replacement, double
replacement, and combustion reactions is crucial. Students need to be proficient in recognizing and

balancing these reaction types.

Stoichiometric Calculations

Calculations involving molar masses, mole-to-mole conversions, limiting reagents, percent yield, and
empirical and molecular formulas are core to this subtopic. Accurate stoichiometric calculations are

frequently tested on the exam.

States of Matter and Solutions

Gases and Gas Laws

The gas laws section includes Boyle’s law, Charles’s law, Avogadro’s law, and the Ideal Gas Law.

Understanding partial pressures and gas mixtures is also required.



Liquids and Solids

Topics include properties of liquids, phase changes, vapor pressure, and types of solids such as ionic,
covalent network, metallic, and molecular solids. The syllabus covers phase diagrams and the concept

of intermolecular forces affecting state changes.

Solutions and Concentrations

Students must understand solubility, concentration units (molarity, molality, percent composition), and

colligative properties including boiling point elevation and freezing point depression.

Thermodynamics and Kinetics

First Law of Thermodynamics and Enthalpy

This topic addresses energy changes in chemical reactions, including internal energy, work, heat, and
enthalpy changes. Students should be familiar with calorimetry and Hess’s law for calculating enthalpy

changes.

Entropy and Gibbs Free Energy

Understanding entropy, spontaneity, and the Gibbs free energy equation is critical to predicting

reaction feasibility and equilibrium positions.

Chemical Kinetics

Kinetics covers reaction rates, rate laws, rate constants, and the factors affecting reaction rates such
as temperature and catalysts. The concept of activation energy and reaction mechanisms is also

included.



Chemical Equilibrium and Acids/Bases

Equilibrium Concepts

The syllabus includes the dynamic nature of equilibrium, the equilibrium constant (K), and Le
Chaételier’s principle. Students should be able to calculate equilibrium concentrations and understand

the relationship between K and reaction direction.

Acid-Base Theories and Calculations

Topics include Arrhenius, Bronsted-Lowry, and Lewis acid-base definitions. Students must understand
pH, pOH, strong and weak acids and bases, acid dissociation constants (Ka), and base dissociation

constants (Kb).

Buffers and Titrations

Buffer solution composition, buffer capacity, and calculations related to titration curves and equivalence

points are essential areas within this subtopic.

Preparation Tips Based on the Syllabus

Effective preparation for the ACS General Chemistry Exam involves a strategic approach guided by
the detailed syllabus. Students should prioritize understanding core concepts, practicing problem-
solving, and reviewing past exam questions aligned with the syllabus topics. Utilizing study guides that
reflect the ACS syllabus and focusing on areas with higher question frequency can enhance
performance. Consistent practice with stoichiometric calculations, equilibrium problems, and
thermodynamics questions is particularly beneficial. Time management during study sessions and on

the exam day is essential due to the exam’s comprehensive scope and time constraints.

¢ Create a study schedule based on the syllabus topics



Focus on mastering fundamental concepts before moving to advanced topics

Utilize practice exams to identify strengths and weaknesses

* Review molecular geometry and periodic trends thoroughly

Strengthen problem-solving skills with chemical equations and calculations

Frequently Asked Questions

What topics are covered in the ACS General Chemistry Exam syllabus?

The ACS General Chemistry Exam syllabus typically covers atomic structure, periodic properties,
chemical bonding, stoichiometry, thermochemistry, chemical kinetics, chemical equilibrium, acids and

bases, electrochemistry, and basic organic and nuclear chemistry.

Is stoichiometry included in the ACS General Chemistry Exam
syllabus?

Yes, stoichiometry is a fundamental topic included in the ACS General Chemistry Exam syllabus,

focusing on mole calculations, limiting reactants, and percent yield.

Does the ACS General Chemistry Exam syllabus include
thermodynamics?

Yes, thermodynamics is an important part of the ACS General Chemistry Exam syllabus, covering

topics such as enthalpy, entropy, Gibbs free energy, and the laws of thermodynamics.



Are acids and bases part of the ACS General Chemistry Exam
syllabus?

Yes, acids and bases, including concepts such as pH, pKa, acid-base equilibria, and titrations, are

included in the ACS General Chemistry Exam syllabus.

Does the ACS General Chemistry Exam test knowledge of chemical
kinetics?

Yes, chemical kinetics, including reaction rates, rate laws, and mechanisms, is a key component of the

ACS General Chemistry Exam syllabus.

Is electrochemistry included in the ACS General Chemistry Exam
syllabus?

Yes, electrochemistry, covering redox reactions, galvanic and electrolytic cells, and electrode

potentials, is part of the ACS General Chemistry Exam syllabus.

Are molecular structure and bonding topics on the ACS General
Chemistry Exam syllabus?

Yes, the exam includes molecular structure and bonding topics such as VSEPR theory, hybridization,

molecular orbitals, and intermolecular forces.
Does the ACS General Chemistry Exam syllabus include periodic

trends?

Yes, periodic trends such as atomic radius, ionization energy, and electronegativity are covered in the

ACS General Chemistry Exam syllabus.



Is nuclear chemistry part of the ACS General Chemistry Exam
syllabus?

Yes, basic nuclear chemistry concepts including types of radiation, half-life, and nuclear reactions are

included in the ACS General Chemistry Exam syllabus.

Where can | find the official ACS General Chemistry Exam syllabus?

The official ACS General Chemistry Exam syllabus can be found on the American Chemical Society's

website or through your institution's chemistry department that administers the exam.

Additional Resources

1. “Chemistry: The Central Science” by Brown, LeMay, Bursten, Murphy, Woodward, and Stoltzfus
This comprehensive textbook covers fundamental concepts in general chemistry, making it a popular
choice for ACS exam preparation. It offers clear explanations, real-world applications, and a variety of
practice problems. The book’s thorough approach helps students build a strong foundation in chemical

principles aligned with the ACS syllabus.

2. “ACS General Chemistry Study Guide” by Accepted, Inc.

Specifically designed for the ACS General Chemistry exam, this study guide provides targeted review
materials, practice questions, and test-taking strategies. It emphasizes key topics such as atomic
structure, thermodynamics, kinetics, and equilibrium. The guide is ideal for focused revision and self-

assessment before the exam.

3. “General Chemistry: Principles and Modern Applications” by Petrucci, Herring, Madura, and
Bissonnette

This book offers a detailed exploration of general chemistry concepts with a modern approach. It
includes numerous examples, problem sets, and conceptual questions to enhance understanding. Its
structure closely follows the topics tested in the ACS exam, making it a valuable resource for exam

candidates.



4. “Schaum’s Outline of General Chemistry” by Herbert Meislich, et al.

Known for its concise explanations and extensive problem sets, this outline is an excellent
supplementary resource. It offers solved problems and practice questions that cover all major topics of
general chemistry. The format helps reinforce learning and improve problem-solving skills critical for

the ACS exam.

5. “Chemical Principles: The Quest for Insight” by Peter Atkins and Loretta Jones

This text emphasizes conceptual understanding and the development of chemical insight. It integrates
theory with practical examples and includes exercises that mirror the difficulty of ACS exam questions.
The book’s approach aids students in mastering both the quantitative and qualitative aspects of

chemistry.

6. “Barron’s Chemistry: The Easy Review” by Neil D. Jespersen and Pamela Kerrigan

Barron’s review book provides a straightforward overview of essential chemistry topics along with
practice tests and review questions. It is designed for quick review and reinforcement of key concepts
relevant to the ACS exam. The book’s clear layout and summaries make it user-friendly for exam

preparation.

7. “Introductory Chemistry: A Foundation” by Steven S. Zumdahl

This text focuses on fundamental chemistry principles with an accessible writing style suitable for
beginners and those reviewing for the ACS exam. It includes numerous practice problems, illustrations,
and real-world applications. The book’s clear presentation supports effective learning and exam

readiness.

8. “Chemistry for the Biosciences: The Essential Concepts” by Jonathan Crowe and Tony Bradshaw
While geared towards biosciences, this book covers core general chemistry topics relevant to the ACS
syllabus. It emphasizes understanding chemical principles in biological contexts, which can enrich a
student’s grasp of chemistry concepts. The book offers clear explanations and practice questions ideal

for exam review.

9. “General Chemistry Online: ACS Exam Preparation” by Mark Bishop



This resource combines online materials with traditional study approaches tailored to the ACS General
Chemistry exam. It includes video tutorials, quizzes, and practice exams designed to reinforce key
concepts. The interactive format supports diverse learning styles and helps students solidify their

knowledge effectively.
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acs general chemistry exam syllabus: Advances in Information Retrieval Nicola Ferro, Fabio
Crestani, Marie-Francine Moens, Josiane Mothe, Fabrizio Silvestri, Giorgio Maria Di Nunzio, Claudia
Hauff, Gianmaria Silvello, 2016-03-09 This book constitutes the refereed proceedings of the 38th
European Conference on IR Research, ECIR 2016, held in Padua, Italy, in March 2016. The 42 full
papers and 28 poster papers presented together with 3 keynote talks and 6 demonstration papers,
were carefully reviewed and selected from 284 submissions. The volume contains the outcome of 4
workshops as well as 4 tutorial papers in addition. Being the premier European forum for the
presentation of new research results in the field of Information Retrieval, ECIR features a wide
range of topics such as: social context and news, machine learning, question answering, ranking,
evaluation methodology, probalistic modeling, evaluation issues, multimedia and collaborative
filtering, and many more.

acs general chemistry exam syllabus: Acs General Chemistry Study Guide - Acs Exam
Prep Secrets, Full-Length Practice Test, Detailed Answer Explanations: [Includes
Step-By-Step Video Tutor Matthew Bowling, 2023-07-11 Mometrix Test Preparation's ACS
General Chemistry Study Guide - ACS Exam Prep Secrets is the ideal prep solution for anyone who
wants to pass their ACS General Chemistry Exam. The exam is extremely challenging, and thorough
test preparation is essential for success. Our study guide includes: * Practice test questions with
detailed answer explanations * Step-by-step video tutorials to help you master difficult concepts *
Tips and strategies to help you get your best test performance * A complete review of all general
chemistry test sections Mometrix Test Preparation is not affiliated with or endorsed by any official
testing organization. All organizational and test names are trademarks of their respective owners.
The Mometrix guide is filled with the critical information you will need in order to do well on your
general chemistry exam: the concepts, procedures, principles, and vocabulary that the American
Chemical Society (ACS) Examinations Institute expects you to have mastered before sitting for your
exam. Test sections include: * Atoms * Properties of Matter * Bonding and Intermolecular
Interactions * Reactions * Kinetics and Equilibrium * Acids and Bases * Thermodynamics *
Electrochemistry * Nuclear Chemistry * Safety, Math, and Data in the Laboratory ...and much more!
Our guide is full of specific and detailed information that will be key to passing your exam. Concepts
and principles aren't simply named or described in passing, but are explained in detail. The
Mometrix general chemistry study guide is laid out in a logical and organized fashion so that one
section naturally flows from the one preceding it. Because it's written with an eye for both technical
accuracy and accessibility, you will not have to worry about getting lost in dense academic language.
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Any test prep guide is only as good as its practice questions and answer explanations, and that's
another area where our guide stands out. The Mometrix test prep team has provided plenty of
general chemistry practice test questions to prepare you for what to expect on the actual exam.
Each answer is explained in depth, in order to make the principles and reasoning behind it crystal
clear. Many concepts include links to online review videos where you can watch our instructors
break down the topics so the material can be quickly grasped. Examples are worked step-by-step so
you see exactly what to do. We've helped hundreds of thousands of people pass standardized tests
and achieve their education and career goals. We've done this by setting high standards for
Mometrix Test Preparation guides, and our ACS General Chemistry Study Guide - ACS Exam Prep
Secrets is no exception. It's an excellent investment in your future. Get the general chemistry review
you need to be successful on your exam.

acs general chemistry exam syllabus: Survival Handbook for the New Chemistry
Instructor Diane M. Bunce, Cinzia M. Muzzi, 2004 This book provides an overview of the issues
facing new chemistry faculty in preparation for teaching. Serving as a reference to answer specific
questions new chemistry faculty encounter, this book is comparable to sitting down with a colleague
in the department and talking through some ideas, or gaining some pointers on how to avoid
common pitfalls. It is the one single place new chemistry faculty can go to find practical information
on how to teach and how to prepare for teaching their first course. Chapters are written both by
established experts in the field and by new professors within their first couple of years of teaching.

acs general chemistry exam syllabus: Tests and Examinations Lewis R. Aiken, 1998-04-17
This book is a relatively brief but fairly comprehensive treatment of psychological and educational
assessment in the cognitive domain. It is designed primarily for researchers and practitioners in the
behavioral sciences who use objective tests, essay tests, and performance tests in applied and theory
based research on employee and student selection, placement, promotion, certification or licensing,
and / or for evaluating the effects of instruction, training, and intervention programs on behavior
and cognition.

acs general chemistry exam syllabus: ACS General Chemistry Study Guide , 2020-07-06
Test Prep Books' ACS General Chemistry Study Guide: Test Prep and Practice Test Questions for the
American Chemical Society General Chemistry Exam [Includes Detailed Answer Explanations] Made
by Test Prep Books experts for test takers trying to achieve a great score on the ACS General
Chemistry exam. This comprehensive study guide includes: Quick Overview Find out what's inside
this guide! Test-Taking Strategies Learn the best tips to help overcome your exam! Introduction Get
a thorough breakdown of what the test is and what's on it! Atomic Structure Electronic Structure
Formula Calculations and the Mole Stoichiometry Solutions and Aqueous Reactions Heat and
Enthalpy Structure and Bonding States of Matter Kinetics Equilibrium Acids and Bases Sollubility
Equilibria Electrochemistry Nuclear Chemistry Practice Questions Practice makes perfect! Detailed
Answer Explanations Figure out where you went wrong and how to improve! Studying can be hard.
We get it. That's why we created this guide with these great features and benefits: Comprehensive
Review: Each section of the test has a comprehensive review created by Test Prep Books that goes
into detail to cover all of the content likely to appear on the test. Practice Test Questions: We want
to give you the best practice you can find. That's why the Test Prep Books practice questions are as
close as you can get to the actual ACS General Chemistry test. Answer Explanations: Every single
problem is followed by an answer explanation. We know it's frustrating to miss a question and not
understand why. The answer explanations will help you learn from your mistakes. That way, you can
avoid missing it again in the future. Test-Taking Strategies: A test taker has to understand the
material that is being covered and be familiar with the latest test taking strategies. These strategies
are necessary to properly use the time provided. They also help test takers complete the test without
making any errors. Test Prep Books has provided the top test-taking tips. Customer Service: We love
taking care of our test takers. We make sure that you interact with a real human being when you
email your comments or concerns. Anyone planning to take this exam should take advantage of this
Test Prep Books study guide. Purchase it today to receive access to: ACS General Chemistry review



materials ACS General Chemistry exam Test-taking strategies

acs general chemistry exam syllabus: Signs & Traces Clifford Adelman, 1989

acs general chemistry exam syllabus: Disciplinary Styles in the Scholarship of Teaching and
Learning Mary Taylor Huber, Sherwyn P. Morreale, 2023-07-21 Ten sets of disciplinary scholars
respond to an orienting essay that raises questions about the history of discourse about teaching and
learning in the disciplines, the ways in which disciplinary styles influence inquiry into teaching and
learning, and the nature and roles of interdisciplinary exchange. The authors hope to contribute to a
common language for trading ideas, enlarging our pedagogical imaginations, and strengthening our
scholarly work. Disciplines represented: chemistry; communication studies, engineering, English
studies, history, management sciences, mathematics, psychology, and sociology. A collaboration of
The Carnegie Foundation for the Advancement of Teaching and AAHE

acs general chemistry exam syllabus: ACS General Chemistry Study Guide Joshua Rueda,
2023-04-12 Test Prep Books' ACS General Chemistry Study Guide: 2 Practice Exams and ACS Test
Prep Book [3rd Edition] Made by Test Prep Books experts for test takers trying to achieve a great
score on the ACS General Chemistry exam. This comprehensive study guide includes: Quick
Overview Find out what's inside this guide! Test-Taking Strategies Learn the best tips to help
overcome your exam! Introduction Get a thorough breakdown of what the test is and what's on it!
Chemistry Reference Sheet Atomic Structure Electronic Structure Formula Calculations and the
Mole Stoichiometry Solutions and Aqueous Reactions Heat and Enthalpy Structure and Bonding
States of Matter Kinetics Equilibrium Acids and Bases Solubility Equilibria Thermodynamics
Electrochemistry Nuclear Chemistry Practice Test #1 Practice Test #2 Detailed Answer
Explanations Studying can be hard. We get it. That's why we created this guide with these great
features and benefits Comprehensive Review: Each section of the test has a comprehensive review
created by Test Prep Books that goes into detail to cover all of the content likely to appear on the
test. ACS General Chemistry Practice Test Questions: We want to give you the best practice you can
find. That's why the Test Prep Books practice questions are as close as you can get to the actual test.
Answer Explanations: Every single problem is followed by an answer explanation. We know it's
frustrating to miss a question and not understand why. The answer explanations will help you learn
from your mistakes. That way, you can avoid missing it again in the future. Test-Taking Strategies: A
test taker has to understand the material that is being covered and be familiar with the latest test
taking strategies. These strategies are necessary to properly use the time provided. They also help
test takers complete the test without making any errors. Test Prep Books has provided the top
test-taking tips. Customer Service: We love taking care of our test takers. We make sure that you
interact with a real human being when you email your comments or concerns. Anyone planning to
take this exam should take advantage of this Test Prep Books study guide. Purchase it today to
receive access to: ACS General Chemistry review materials ACS General Chemistry practice test
questions Test-taking strategies
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American Chemical Society. Meeting, American Chemical Society, 1978

acs general chemistry exam syllabus: Preparing for Your ACS Examination in General
Chemistry - the Official Guide LUCY T. EUBANKS, 2018-10-15 This guide is separated into
first-term and second-term general chemistry material. Each section contains 8 chapters of material
that also aligns to most general chemistry textbooks for a seamless addition to study materials for
students. Each chapter is designed with an introductory section of the material including common
representations and where to find this material in a textbook. The second section provides worked
examples of typical, multiple choice questions including how the correct answer is determined as
well as how the incorrect answers were determined. Also included for each study problem is a listing
of the corresponding practice questions that use that concept. The final section is a series of
practice problems to test the concepts collectively. The key is provided on a separate page for all
study and practice problems.

acs general chemistry exam syllabus: Preparing for Your ACS Examination in General



Chemistry Lucy T. Eubanks, I. Dwaine Eubanks, 1998
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E. Ludena, 2013-03-09 The impact of computers on all realms of Chemistry has been one of the
most important factors in the develOpment of this science during the last years. In recognition of
this fact, in 1971, the First International Conference on Computers in Chemi cal Research and
Education, was held at DeKalb, I11inois, USA. A second Conference took place in Ljubljana,
Yugoslavia in 1973 and this third Conference in Caracas, Venezuela, in 1976. The aim of these
conferences was to provide a high level forum for the 1eading researchers to exchange information
at the frontiers of present day computer applications to the different fields of Chemistry. The
present Third International Conference on Computers in Chemical Research, Education and
Technol0gy, whose proceedings are published in the present volume, was conceived, by means of
aseries of invited lectures, as a survey of the present-date state of the art in some of the most
relevant areas of computer applications in Chemistry.
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