chemical bonding levels

chemical bonding levels are a foundational concept in chemistry, describing the ways atoms connect to
form molecules and compounds. Understanding chemical bonding levels unlocks insights into the structure,
stability, and behavior of matter. This article explores the different levels of chemical bonding, including
primary and secondary bonds, the quantum mechanical principles underlying these interactions, and how
these bonding levels impact the physical and chemical properties of substances. Readers will learn about
ionic, covalent, and metallic bonds, as well as secondary interactions such as hydrogen bonding and van der
Waals forces. The article also examines how these chemical bonding levels are visualized and measured,
their roles in biological systems, and their significance in material science. With a comprehensive look at
theory and real-world applications, this guide is ideal for students, educators, and anyone seeking a deeper

understanding of chemical bonding levels.
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Understanding Chemical Bonding Levels

Chemical bonding levels refer to the hierarchy and types of interactions that hold atoms together in
chemical substances. At the most fundamental level, these bonds are responsible for the structure and
properties of all matter. By examining the different levels of chemical bonding, chemists can predict
molecular shapes, reactivity, melting and boiling points, electrical conductivity, and other physical and
chemical characteristics. Chemical bonding is classified into primary bonds, which are strong and involve
significant electron sharing or transfer, and secondary bonds, which are weaker interactions arising from
subtle electrostatic forces. Understanding these bonding levels is essential for mastering topics in inorganic,

organic, and physical chemistry.



Primary Chemical Bonding Levels

Primary chemical bonding levels include the strongest types of atomic interactions, which directly involve
valence electrons. These bonds are fundamental to the formation of molecules and extended structures, such
as crystals and metals. The three main types of primary chemical bonds are ionic, covalent, and metallic
bonds. Each type exhibits unique characteristics based on how electrons are distributed among the

participating atoms.

Ionic Bonding

Ionic bonding occurs when one atom donates electrons to another atom, resulting in the formation of
positively and negatively charged ions. This electrostatic attraction between oppositely charged ions creates
a strong bond, commonly found in salts like sodium chloride (NaCl). Ionic bonds typically form between

metals and nonmetals, where the difference in electronegativity is significant.

Covalent Bonding

Covalent bonding involves the sharing of electron pairs between atoms. This type of bond is prevalent in
organic compounds and many inorganic molecules. Covalent bonds can be single, double, or triple,
depending on the number of shared electron pairs. Molecules like water (H,0), carbon dioxide (CO,), and

methane (CH,) are all held together by covalent bonds.

Metallic Bonding

Metallic bonding is characterized by a 'sea’ of delocalized electrons surrounding a lattice of positively
charged metal ions. This bonding level accounts for the unique properties of metals, such as electrical
conductivity, malleability, and ductility. The electrons are free to move throughout the structure, allowing

metals to conduct heat and electricity efficiently.

¢ Ionic bonds: Electrostatic attraction between ions.
¢ Covalent bonds: Electron sharing between atoms.

e Metallic bonds: Delocalized electrons in a metal lattice.



Secondary Chemical Bonding Levels

Secondary chemical bonding levels, also known as intermolecular forces, are weaker than primary bonds
but play a crucial role in determining the physical properties of substances. These forces govern how
molecules interact with each other in solids, liquids, and gases, influencing boiling and melting points,
solubility, and viscosity. The main types of secondary chemical bonds include hydrogen bonding, dipole-

dipole interactions, and van der Waals forces.

Hydrogen Bonding

Hydrogen bonding is a strong type of intermolecular force that occurs when hydrogen is covalently
bonded to highly electronegative atoms such as oxygen, nitrogen, or fluorine. The hydrogen atom forms a
bridge between two electronegative atoms, creating a significant attraction. This bonding level is vital in
biological systems, affecting the structure of DNA and proteins, and in water, giving rise to its unique

properties.

Dipole-Dipole Interactions

Dipole-dipole interactions arise between polar molecules, where partial positive and negative charges on
neighboring molecules attract each other. These interactions are stronger than van der Waals forces but
weaker than hydrogen bonds. Dipole-dipole forces influence the physical properties of polar compounds,

such as acetone and formaldehyde.

Van der Waals Forces

Van der Waals forces, or London dispersion forces, are the weakest type of secondary chemical bonding.
They result from temporary fluctuations in electron distribution, causing instantaneous dipoles in atoms or
molecules. These forces are universal, acting between all particles, but are especially important for nonpolar

molecules and noble gases.

Quantum Mechanical Principles in Chemical Bonding

The quantum mechanical model provides a deeper understanding of chemical bonding levels, explaining
how electrons occupy orbitals and form bonds. Concepts such as hybridization, molecular orbital theory, and
electron configuration are essential in predicting and rationalizing the behavior of chemical bonds. Quantum
mechanics describes how atomic orbitals combine to form new molecular orbitals, influencing bond

strength, polarity, and geometry.



Atomic and Molecular Orbitals

Electrons occupy atomic orbitals, which merge during bonding to form molecular orbitals. The type and
number of orbitals involved determine the nature and strength of the chemical bond. For example, sigma

(0) and pi (m) bonds arise from different orbital overlaps, affecting bond order and stability.

Bond Energy and Bond Length

Bond energy is the amount of energy required to break a bond, reflecting its strength. Bond length is the
distance between the nuclei of two bonded atoms. Both properties are influenced by the type of bond, the
participating elements, and the bonding level. Stronger bonds usually have higher bond energies and

shorter bond lengths.

Visualizing and Measuring Chemical Bonding Levels

Scientists use various experimental and computational methods to visualize and measure chemical bonding
levels. Techniques such as X-ray crystallography, spectroscopy, and electron microscopy provide detailed
information about molecular structures and bonding interactions. Computational chemistry tools allow for

the modeling and simulation of chemical bonds, aiding in the prediction of properties and reactivity.

e X-ray crystallography reveals atomic arrangements in crystals.

Spectroscopic methods (IR, NMR, UV-Vis) probe bond types and environments.

Electron microscopy allows for direct imaging of molecular structures.

Computational chemistry simulates bonding and predicts properties.

Applications of Chemical Bonding Levels

Chemical bonding levels are central to numerous scientific and industrial fields. In biology, secondary
bonding levels like hydrogen bonds determine the structure and function of biomolecules. In materials
science, manipulating bonding levels leads to the design of new materials with tailored properties, such as
polymers, alloys, and semiconductors. Environmental chemistry relies on understanding bonding to predict
pollutant behavior and develop remediation strategies. The pharmaceutical industry uses knowledge of

chemical bonding to design drugs that interact specifically with biological targets.



Examples of Chemical Bonding Levels in Real Life

Water's unique properties due to hydrogen bonding.

Diamond and graphite differ in covalent bonding and structure.

Metals utilize metallic bonding for conductivity and malleability.

DNA double helix stabilized by hydrogen bonds.

Key Takeaways on Chemical Bonding Levels

Chemical bonding levels provide the framework for understanding how atoms combine to form the vast
diversity of substances in the universe. Primary bonds (ionic, covalent, metallic) create molecules and
materials, while secondary bonds (hydrogen bonding, dipole-dipole, van der Waals) govern molecular
interactions and physical properties. Quantum mechanics offers a theoretical basis for predicting and
explaining these bonds. The study of chemical bonding levels is crucial for advancements in chemistry,

materials science, biology, and many other fields.

Q What are the main levels of chemical bonding?

A: The main levels of chemical bonding are primary (ionic, covalent, metallic) and secondary (hydrogen

bonding, dipole-dipole, and van der Waals forces).

Q How do chemical bonding levels affect physical properties?

A: Chemical bonding levels determine physical properties such as melting and boiling points, solubility,

electrical conductivity, and hardness by influencing how strongly atoms and molecules are held together.

Q What is the difference between primary and secondary bonds?

A: Primary bonds involve direct sharing or transfer of electrons between atoms, forming strong

connections. Secondary bonds are weaker, resulting from electrostatic attractions between molecules.

Q Why is hydrogen bonding important in biology?

A: Hydrogen bonding is crucial in biology because it stabilizes the structures of DNA, proteins, and many



other biomolecules, affecting their function and interactions.

Q How does quantum mechanics explain chemical bonding levels?

A: Quantum mechanics describes how atomic orbitals combine to form molecular orbitals, explaining the

strength, directionality, and properties of chemical bonds at a fundamental level.

Q Which type of chemical bond is the strongest?

A: Covalent and ionic bonds are among the strongest chemical bonds, depending on context, with metallic

bonds also being strong in metals.

Q What role do van der Waals forces play in nonpolar molecules?

A: Van der Waals forces are the primary intermolecular interactions in nonpolar molecules, allowing them

to condense into liquids and solids at low temperatures.

Q Can chemical bonding levels be observed directly?

A: While bonds themselves cannot be seen directly, their effects and arrangements can be analyzed using

techniques like X-ray crystallography, spectroscopy, and electron microscopy.

Q How are chemical bonding levels important in material science?

A: Understanding chemical bonding levels enables the design and synthesis of new materials with desired

properties, such as strength, flexibility, and conductivity.

Q What is the significance of bond energy and bond length?

A: Bond energy reflects the strength of a bond, while bond length measures the distance between bonded

atoms. Both are essential parameters for understanding molecular stability and reactivity.

Chemical Bonding Levels
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chemical bonding levels: Lectures On Chemical Bonding And Quantum Chemistry
Sambhu N Datta, 2019-02-25 The concept of a chemical bond evolved from a variety of experimental
observations. It became useful to understand, at times even predict, the molecular structure,
reactivity and mechanism of chemical reactions. Every aspect of the concept of bonding received a
quantitative interpretation from the advent of quantum mechanics and its application to chemistry.In
Lectures on Chemical Bonding and Quantum Chemistry the reader will find a comprehensive
discourse on the basic interpretation of the chemical bond as well as current understanding in terms
of a 'dancing' molecule that not only travels, rotates and pulsates around an equilibrium molecular
structure, but also interacts and collides with other molecules, thereby transferring linear and
angular momentum characteristics and adjusting total energies. One will also find a thorough survey
of quantum mechanical methodologies for calculation of molecular characteristics in specific states
and their changes under spectroscopic transitions, tunneling, electron and proton transfer
phenomena, and so on. Guides to more advanced levels of theory are also provided.

chemical bonding levels: The Concept of the Chemical Bond Zvonimir B. Maksic,
1990-06-13 The state-of-the-art in contemporary theoretical chemistry is presented in this 4-volume
set with numerous contributions from the most highly regarded experts in their field. It provides a
concise introduction and critical evaluation of theoretical approaches in relation to experimental
evidence.

chemical bonding levels: Chemical Bonds in Solids Academician N. N. Sirota, 2012-12-06 The
present four volumes, published under the collective title of Chemical Bonds in Solids, are the
translation of the two Russian books Chemical Bonds in Crystals and Chemical Bonds in
Semiconductors. These contain the papers presented at the Conference on Chemical Bonds held in
Minsk between May 28 and June 3, 1967, together with a few other papers (denoted by an asterisk)
which have been specially incorporated. Earlier collections (also published by the Nauka i Tekhnika
Press of the Belorussian Academy of Sciences) were entitled Chemical Bonds in Semiconductors and
Solids (1965) and Chemical Bonds in Semiconductors and Thermody namics (1966) and are available
in English editions from Consultants Bureau, New York (pub lished in 1967 and 1968, respectively).
The subject of chemical bonds in crystals, including semiconductors, has recently become highly
topical and has attracted the interest of a wide circle of physicists, chemists, and engineers. Until
recently, the most successful description of the properties of solids (including semi conductors) has
been provided by the band theory, which still dominates the physics of solids. Nevertheless, it is
clear that the most universal approach is that based on the general theory of chemical bonds in
crystals, in which details of the electron distributions between atoms and of the wave functions
appear quite explicitly.

chemical bonding levels: Chemical Bonding Richard Dronskowski, 2023-10-04 Modern DFT
simulations of solids and molecules are typically based on the mighty plane-wave pseudopotential
combination. Despite being numerically efficient, it does not allow for chemical conclusions unless
the electronic structure is unitarily transformed into atomic orbitals. This primer for chemists and as
well for physicists and engineers shows how to simply extract the chemistry and, hence, truly
understand a plethora of real-world materials The goal of this humorous primer entertaining to read
is to truly serve but not repel the reader. Recent in-person and also virtual summer schools in
Europe and Asia have demonstrated the need for such a primer, also to be used for self-training

chemical bonding levels: A-level Chemistry Complete Guide (Yellowreef) Thomas Bond,
Chris Hughes, 2019-09-06 - first to provide exam data-mining in study guide ¢ allow students to
focus on most examined concepts - cut study time and increase efficiency * an expert guide to lead
one abstract knowledge and wisdom e provides exact, accurate, complete and independent
self-education  the only guide currently that covers Planning Questions ¢ advanced trade book
also suitable for « Cambridge GCE AL (H1/H2) « Cambridge International A & AS Level * Cambridge
Pre-University * Books available for other subjects including Physics, Chemistry, Biology,
Mathematics, Economics, English ¢ Primary level, Secondary level, GCE O-level, GCE A-level,



iGCSE, Cambridge A-level, Hong Kong DSE ¢ visit www.yellowreef.com for sample chapters and
more

chemical bonding levels: Chemical Bonds Jeremy K. Burdett, 1997-05-28 Inorganic Chemistry
This series reflects the breadth of modern research in inorganic chemistry and fulfils the need for
advanced texts. The series covers the whole range of inorganic and physical chemistry, solid state
chemistry, coordination chemistry, main group chemistry and bioinorganic chemistry. Chemical
Bonds A Dialog Jeremy K. Burdett The University of Chicago, USA Understanding the nature of the
chemical bond is the key to understanding all chemistry, be it inorganic, physical, organic or
biochemistry. In the form of a question and answer tutorial the fundamental concepts of chemical
bonding are explored. These range from the nature of the chemical bond, via the regular hexagonal
structure of benzene and the meaning of the term 'metallic bond', to d-orbital involvement in
hypervalent compounds and the structure of N 20. Chemical Bonds: A Dialog provides * a novel
format in terms of a dialog between two scientists * insights into many key questions concerning
chemical bonds * an orbital approach to quantum chemistry

chemical bonding levels: Chemical Bonding and Spectroscopy in Mineral Chemistry F. ]J.
Berry, 2012-12-06 In recent years mineralogy has developed even stronger links with solid-state
chemistry and physics and these developments have been accompanied by a trend towards further
quantification in the theoretical as well as the experimental aspects of the subject. The importance
of solid-state chemistry to mineralogy was reflected in a symposium held at the 1982 Annual
Congress of The Royal Society of Chemistry at which the original versions of most of the
contributions to this book were presented. The meeting brought together chemists, geologists and
mineralogists all of whom were interested in the application of modern spectroscopic techniques to
the study of bonding in minerals. The interdisci plinary nature of the symposium enabled a beneficial
exchange of information from the various fields and it was felt that a book presenting reviews of the
key areas of the subject would be a useful addition to both the chemical and mineralogical literature.
The field of study which is commonly termed the 'physics and chemistry of minerals' has itself
developed very rapidly over recent years. Such rapid development has resulted in many chemists,
geologists, geochemists and mineralogists being less familiar than they might wish with the
techniques currently available. Central to this field is an understanding of chemical bonding or
‘electronic structure' in minerals which has been developed both theoretically and by the use of
spectroscopic techniques.

chemical bonding levels: A-level Chemistry Complete Guide (Concise) (Yellowreef)
Thomas Bond, Chris Hughes, 2013-11-04 « covers latest MOE syllabus and beyond ¢ enable
accurate, complete and independent self education ¢ holistic question answering techniques
examples include mark schemes and exam reports ¢ the only guide currently that teaches Planning
Questions (available only in print edition and complete edition eBook) ¢ advanced trade book °
Complete edition and concise edition eBook available

chemical bonding levels: A-level Chemistry E. N. Ramsden, 2000 Each topic is treated from
the beginning, without assuming prior knowledge. Each chapter starts with an opening section
covering an application. These help students to understand the relevance of the topic: they are
motivational and they make the text more accessible to the majority of students. Concept Maps have
been added, which together with Summaries throughout, aid understanding of main ideas and
connections between topics. Margin points highlight key points, making the text more accessible for
learning and revision. Checkpoints in each chapter test students' understanding and support their
private study.

chemical bonding levels: The Chemical Bond in Inorganic Chemistry 1. David Brown,
2016-09-29 The bond valence model, a description of acid-base bonding, is widely used for analysing
and modelling the structures and properties of solids and liquids. Unlike other models of inorganic
chemical bonding, the bond valence model is simple, intuitive, and predictive, and is accessible to
anyone with a pocket calculator and a secondary school command of chemistry and physics. This
new edition of 'The Chemical Bond in Inorganic Chemistry: The Bond Valence Model' shows how



chemical properties arise naturally from the conflict between the constraints of chemistry and those
of three-dimensional space. The book derives the rules of the bond valence model, as well as those of
the traditional covalent, ionic and popular VSEPR models, by identifying the chemical bond with the
electrostatic flux linking the bonded atoms. Most of the new edition is devoted to showing how to
apply these ideas to real materials including crystals, liquids, glasses and surfaces. The work
includes detailed examples of applications, and the final chapter explores the relationship between
the flux and quantum theories of the bond.

chemical bonding levels: A-level Chemistry Critical Guide (Yellowreef) Thomas Bond,
Chris Hughes, 2016-11-28 « according to syllabus for exam up to year 2017 ¢ provides the expert
guide to lead one through this highly demanding knowledge requirement ¢ clear and
easy-to-understand explanation of concepts * buy print edition online at www.yellowreef.com to
enjoy attractive discounts * complete eBook edition and concise eBook edition available ¢ also
suitable for « Cambridge GCE AL (H1/H2) « Cambridge International AL « Cambridge Pre-University
* Books available for other subjects including Physics, Chemistry, Biology, Mathematics, Economics,
English ¢ Primary level, Secondary level, GCE O-level, GCE A-level, iGCSE, Cambridge A-level, Hong
Kong DSE e« Concise eBooks are tailored for quick revision, whereas Complete eBooks are for
detailed studies ¢ visit www.yellowreef.com for sample chapters and more

chemical bonding levels: CHEMICAL BONDING NARAYAN CHANGDER, 2024-03-31 Note:
Anyone can request the PDF version of this practice set/workbook by emailing me at
cbsenet4du@gmail.com. You can also get full PDF books in quiz format on our youtube channel
https://www.youtube.com/@smartquiziz. I will send you a PDF version of this workbook. This book
has been designed for candidates preparing for various competitive examinations. It contains many
objective questions specifically designed for different exams. Answer keys are provided at the end of
each page. It will undoubtedly serve as the best preparation material for aspirants. This book is an
engaging quiz eBook for all and offers something for everyone. This book will satisfy the curiosity of
most students while also challenging their trivia skills and introducing them to new information. Use
this invaluable book to test your subject-matter expertise. Multiple-choice exams are a common
assessment method that all prospective candidates must be familiar with in today?s academic
environment. Although the majority of students are accustomed to this MCQ format, many are not
well-versed in it. To achieve success in MCQ tests, quizzes, and trivia challenges, one requires
test-taking techniques and skills in addition to subject knowledge. It also provides you with the skills
and information you need to achieve a good score in challenging tests or competitive examinations.
Whether you have studied the subject on your own, read for pleasure, or completed coursework, it
will assess your knowledge and prepare you for competitive exams, quizzes, trivia, and more.

chemical bonding levels: Chemistry 'O' Level Guide ,

chemical bonding levels: The Nature of the Chemical Bond and the Structure of Molecules
and Crystals Linus Pauling, 1960 Thorough discussion of the various types of bonds, their relative
natures, and the structure of molecules and crystals.

chemical bonding levels: (Chemistry) Inorganic Chemistry: Atomic Structure,Chemical
Bonding and Fundamentals of Organic Chemistry Dr. Mohd. Irfan Ahmad Khan, 2020-03-19 Buy
Latest (Chemistry) Inorganic Chemistry: Atomic Structure,Chemical Bonding and Fundamentals of
Organic Chemistry in English language for B.Sc 1st Semester Bihar State By Thakur publication.

chemical bonding levels: Femtochemistry: Ultrafast Dynamics Of The Chemical Bond (In 2
Volumes) - Volume 2 Ahmed H Zewail, 1994-09-12 These two volumes on Femtochemistry present a
timely contribution to a field central to the understanding of the dynamics of the chemical bond. This
century has witnessed great strides in time and space resolutions, down to the atomic scale,
providing chemists, biologists and physicists with unprecedented opportunities for seeing
microscopic structures and dynamics. Femtochemistry is concerned with the time resolution of the
most elementary motions of atoms during chemical change - bond breaking and bond making - on
the femtosecond (10-15 second) time scale. This atomic scale of time resolution has now reached the
ultimate for the chemical bond and as Lord George Porter puts it, chemists are near the end of the



race against time. These two volumes cover the general concepts, techniques and applications of
femtochemistry.Professor Ahmed Zewail, who has made the pioneering contributions in this field,
has from over 250 publications selected the articles for this anthology. These volumes begin with a
commentary and a historical chronology of the milestones. He then presents a broad perspective of
the current state of knowledge in femtochemistry by researchers around the world and discusses
possible new directions. In the words of a colleague, ';it is a must on the reading-list for all of my
students ...; all readers will find this to be an informative and valuable overview.';The introductory
articles in Volume I provide reviews for both the non-experts as well as for experts in the field. This
is followed by papers on the basic concepts. For applications, elementary reactions are studied first
and then complex reactions. Volume I is complete with studies of solvation dynamics, non-reactive
systems, ultrafast electron diffraction and the control of chemical reactions.Volume II continues with
reaction rates, the concept of elementary intramolecular vibrational-energy redistribution (IVR) and
the phenomena of rotational coherence which has become a powerful tool for the determination of
molecular structure via time resolution. The second volume ends with an extensive list of references,
according to topics, based on work by Professor Zewail and his group at Caltech.These collected
works by Professor Zewail will certainly be indispensable to both experts and beginners in the field.
The author is known for his clarity and for his creative and systematic contributions. These volumes
will be of interest and should prove useful to chemists, biologists and physicists. As noted by
Professor | Manz (Berlin) and Professor A W Castleman, Jr. (Penn State): femtochemistry is yielding
exciting new discoveries from analysis to control of chemical reactions, with applications in many
domains of chemistry and related fields, e.g., physical, organic and inorganic chemistry, surface
science, molecular biology, ...; etc.

chemical bonding levels: Chemistry in Context for Cambridge International AS & A
Level Graham Hill, John Holman, Philippa Gardom Hulme, 2017-03-09 The ever-popular Chemistry
In Context resource is written by the experienced author team to provide chemistry students with a
comprehensive and dependable textbook for their studies, regardless of syllabus. Mapped to the
previous Cambridge AS & A Level Chemistry syllabus (9701), this text supports students with its
stretching, problem-solving approach. It helps foster long-term performance in chemistry, as well as
building students' confidence for their upcoming examinations. The practical approach helps to
make chemistry meaningful and contextual, building foundations for further education.

chemical bonding levels: AQA Chemistry: A Level Year 1 and AS Ted Lister, Janet
Renshaw, 2016-02-18 Please note this title is suitable for any student studying: Exam Board: AQA
Level: AS Level Subject: Chemistry First teaching: September 2015 First exams: June 2016 Fully
revised and updated for the new linear qualification, written and checked by curriculum and
specification experts, this Student Book supports and extends students through the new course
whilst delivering the maths, practical and synoptic skills needed to succeed in the new A Levels and
beyond. The book uses clear straightforward explanations to develop real subject knowledge and
allow students to link ideas together, while developing essential exam skills.

chemical bonding levels: Chemical Bonds in Solids N. N. Sirota, 2012-12-06 The present
four volumes, published under the collective title of Chemical Bonds in Solids, are the translation of
the two Russian books Chemical Bonds in Crystals and Chemical Bonds in Semiconductors. These
contain the papers presented at the Conference on Chemical Bonds held in Minsk between May 28
and June 3, 1967, together with a few other papers (denoted by an asterisk) which have been
specially incorporated. Earlier collections (also published by the Nauka i Tekhnika Press of the
Belorussian Academy of Sciences) were entitled Chemical Bonds in Semiconductors and Solids
(1965) and Chemical Bonds in Semiconductors and Thermody namics (1966) and are available in
English editions from Consultants Bureau, New York (pub lished in 1967 and 1968, respectively).
The subject of chemical bonds in crystals, including semiconductors, has recently become highly
topical and has attracted the interest of a wide circle of physicists, chemists, and engineers. Until
recently, the most successful description of the properties of solids (including semi conductors) has
been provided by the band theory, which still dominates the physics of solids. Nevertheless, it is



clear that the most universal approach is that based on the general theory of chemical bonds in
crystals, in which details of the electron distributions between atoms and of the wave functions
appear quite expliCitly.

chemical bonding levels: Chemical Bonds Harry B. Gray, 1994-12-05 This profusely
illustrated book, by a world-renowned chemist and award-winning chemistry teacher, provides
science students with an introduction to atomic and molecular structure and bonding. (This is a
reprint of a book first published by Benjamin/Cummings, 1973.)
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