CHEMISTRY FOR THE BIOSCIENCES

Physical Chemistry for the Life Sciences

Second Edition

NEW EDITION

Peter Atkins, University of Oxford, and Julio de Paula, Lewis & Clark College, USA

* Offers a fully integrated approach to the study of physical chemistry and biology; lecturers and students
alike have a text that is truly tailor-made for their course.

New to this edition
* Significant revision of the ‘Fundamentals’ chapter, to include Boltzmann theory and structural biology.
* New and expanded coverage of numerous topics, including Hiickel and Ligand theories.

* New learning features, including Equation and Concept tags, used to flag up key pieces of information
about equations, and Mathematical Toolkits, to deepen your understanding of mathematical concepts.

* ‘Atlas’ of biomolecular structures at the back of book depict the three-dimensional structures of a range of
important biomolecules.

Physical Chemistry for the Life Sciences provides a balanced presentation of the concepts of physical chemistry,
and their extensive applications to biology and biochemistry. It is written to straddle the worlds of physical
chemistry and the life sciences and to show students how the tools of physical chemistry can elucidate and
illuminate biological questions.

Physical Chemistry for the Life Sciences places emphasis on clear explanations of difficult concepts, with an

eye toward building insight into biochemical phenomena. An extensive range of learning features, including
worked examples, illustrations, self-tests, and case studies, support student learning throughout, while special
attention is given to providing extensive help to students with those mathematical concepts and techniques
that are so central to a sound understanding of physical chemistry.

Balancing clarity and rigor of exposition of basic concepts with extensive discussion of biological techniques
and processes, Physical Chemistry for the Life Sciences is the perfect resource for every life science student who
seeks to master those essentials of physical chemistry that underpin life itself.

Readership: First and second year undergraduates taking a first course in physical chemistry as part of a life
science, biological chemistry, or biochemistry degree programme.
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ONLINE RESOURCE CENTRE R

For registered adopters of the book:
» Figures in electronic format

For students:

e Web links for each chapter

e List of key equations for each chapter

* Living graphs, which present graphs from the text in interactive format

* Three-dimensional, interactive models of the biomolecules appearing in the end-of-book atlas of
structures

www.oxfordtextbooks.co.uk/orc/Ichem2e/

34 9 MICROSCOPIC SYSTEMS AND QUANTIZATION

Microscopic systems
and quantization

4.1 The emergence of the quantum theory

Principles of quantum theory
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CONTENTS

PART 1 - BIOCHEMICAL
THERMODYNAMICS
: The First Law
: The Second Law
: Phase Equilibria
: Chemical Equilibrium
: Thermodynamics of lon and Electron
Transport
PART 2 - KINETICS OF LIFE PROCESSES
6: The Rates of Reactions
7: Accounting for the Rate Laws
8: Complex Biochemical Processes
PART 3 - BIOMOLECULAR STRUCTURE
9: Microscopic Systems and Quantization
10: The Chemical Bond
11: Macromolecules and Self-Assembly
PART 4 - BIOCHEMICAL SPECTROSCOPY
12: Optical Spectroscopy and Photobiology
13: Magnetic Resonance
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Review from previous edition
An excellent textbook - fun to read and
crystal clear.
Dr Hans A. Heus, Radboud
University Nijmegen
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CHEMISTRY FOR THE BIOSCIENCES

Chemistry for the Biosciences { The text is clear and precise, and at times
The Essential Concepts utterly delightful, w_ith fantastic analogies that Chemistry for the
Second Edition have remained in my head for ere:;::i E:g:‘:ifg‘:‘ies
Jonathan Crowe and Tony Bradshaw, Oxford Brookes University Kirsty MacLeod, 4th year Zoology student,

. - . St. Andrews University
Chemistry for the Biosciences leads students through the essential concepts that

are central to understanding biological systems, using everyday examples and »
analogies to build their confidence in an often daunting subject. Placing an

emphasis on clear, straightforward explanations, it fosters understanding as opposed to rote learning; by using relevant biological
examples throughout, it illustrates just how integral chemistry is to the biosciences.

With scientific research placing more emphasis on the interface of chemistry and biology than ever before, few cannot argue that Jonathan Crowe
. . > . . . . . L . . Tony Bradshaw

mastering some essential chemical concepts is central to fully understanding biology itself. Chemistry for the Biosciences is the ideal

teaching and learning resource to ensure today’s biology students grasp these concepts, and appreciate their importance throughout

the subject.

Readership: Foundation level and first year undergraduate bioscience students, particularly those without A-level CONTENTS

chemistry.
1: Introduction: why biologists need
678 pages 2010 978-0-19-957087-4 Paperback £27.99 chemistry
2: Atoms: the foundations of life
™ 3: Compounds and Chemical Bonding:

ONLINE RESOURCE CENTRE bringing atoms together

4: Molecular Interactions: holding it all

) together
5: Organic Compounds 1: the framework
of life
....... ; 6: Organic Compounds 2: adding function to
[omrer ) sudent e G e For registered adopters the framework of life
S — of the book: 7: Biological Macromolecules: providing life’s
i‘;::w""“'"e i) stk check queiona n he besk e Figures from the book in infrastructure
= ™ % electronic format, ready to 8: Molecular Shape and Structure 1: from
et cos ks chcice questons n check understnding and s ezam B v download atoms to small molecules
itk - = ?eteedstt)ta)irl:klir?li:;iztiﬁzst'e\;vtith 9: Molecular Shape and Structure 2: the
[ Lacturerreauivc e it s,y shape of large molecules
i . e For students: 10: Isomerism: generating chemical variety
p— e e Full solutions to numerical 11: Chemical analysis 1: how do we know
e el s i self-check questions what is there?
T Er—— - * A bank of online multiple- 12: Chemical analysis 2: how do we know
et o ke AR choice questions how much is there?
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13: Energy: what makes reactions go?

14: Kinetics: what affects the speed of a
reaction?

15: Equilibria: how far do reactions go?

16: Acids, bases and the aqueous
environment: the medium of life

WWW.OXfOI’dtethOOkS.CO.Uk/OI'C/CI’OW62e/ 17: Chemical reactions 1: bringing molecules

J to life

18: Chemical reactions 2: reaction
mechanisms driving the chemistry of life
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Principles and Problems in Physical Chemistry for Biochemists Remarkably sfficient [l pufting across

Third Edition conceptually difficult material ... Principles and

Nicholas C. Price, University of Glasgow, Raymond A. Dwek, University of Oxford, R. G. Ratcliffe, Problems will continue to be essential reading

. . . . X R for biochemistry undergraduates.
University of Oxford, Mark Wormald, Glycobiology Institute and University of Oxford The Biochemist

Principles and Problems in Physical Chemistry for Biochemists starts by introducing the laws of thermodynamics,
and then uses these laws to derive the equations relevant to the student in dealing with chemical equilibria
(including the binding of small molecules to proteins), properties of solutions, acids and bases, and oxidation-
reduction processes. The student is thus shown how a knowledge of thermodynamic qualities makes it possible to predict whether, and how, a reaction will proceed.

CONTENTS

INTRODUCTION; The consequences of physics and chemistry for life; THE ENERGETICS OF CHEMICAL REACTIONS; Basic thermodynamics;
Chemical potential and multiple component systems; Binding of ligands to macromolecules; Acids, bases and pH regulation; Oxidation-reduction reactions
and electrochemistry; Properties of solutions; Ideal and non-ideal systems; THE RATES OF CHEMICAL REACTIONS; Basic chemical kinetics and
single-step reactions; Applications of chemical kinetics to multi-step reactions; Catalysis and enzyme kinetics; Multi-substrate enzyme kinetics and enzyme
inhibition; Coupled reactions and biochemical pathways; ATOMIC AND MOLECULAR STRUCTURE; Quantum mechanics: particles, waves and the
quantization of energy; Electrons in atoms; Bonding in molecules; Introduction to atomic and molecular spectroscopy; Non-covalent interactions and
macromolecular structure; Appendices; Note on units and constants; Mathematical tools needed for this text; Answers to problems

Readership: Undergraduates in biological sciences and biochemistry

424 pages 2001 978-0-19-879281-9 Paperback £29.99
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