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this is the perfect complement to chemical bonding across the periodic table by the
same editors who are two of the top scientists working on this topic each with
extensive experience and important connections within the community the resulting
book  is  a  unique  overview  of  the  different  approaches  used  for  describing  a
chemical bond including molecular orbital based valence bond based elf aim and
density functional based methods it takes into account the many developments that
have taken place in the field over the past few decades due to the rapid advances
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in quantum chemical models and faster computers

this book addresses the problem of teaching the electronic structure and chemical
bonding of atoms and molecules to high school and university students it presents
the outcomes of thorough investigations of some teaching methods as well as an
unconventional  didactical  approach which were developed during a seminar for
further  training  organized  by  the  university  of  bordeaux  i  for  teachers  of  the
physical sciences the text is the result of a collective effort by eleven scientists and
teachers physicists and chemists doing research at the university or at the crns
university professors and science teachers at high school or university level while
remaining wide open to the latest discoveries of science the text also offers a large
number  of  problems  along  with  their  solutions  and  is  illustrated  by  several
pedagogic suggestions it is intended for the use of teachers and students of physics
chemistry and of the physical sciences in general

a unique overview of the different kinds of chemical bonds that can be found in the
periodic table from the main group elements to transition elements lanthanides and
actinides it takes into account the many developments that have taken place in the
field  over  the  past  few  decades  due  to  the  rapid  advances  in  quantum  chemical
models and faster computers this is the perfect complement to chemical bonding
fundamentals and models by the same editors who are two of the top scientists
working on this topic each with extensive experience and important connections
within the community

d stalke u flierler more than just distances from electron density studies a o madsen
modeling and analysis of hydrogen atoms b b iversen j overgaard charge density
methods  in  hydrogen  bond  studies  u  flierler  d  stalke  some  main  group  chemical
perceptions in the light of experimental charge density investigations d leusser
electronic structure and chemical properties of lithium organics seen through the
glasses  of  charge  density  l  j  farrugia  p  macchi  bond  orders  in  metal  metal
interactions through electron density analysis w scherer v herz ch hauf on the
nature of β agostic interactions a comparison between the molecular orbital and
charge density picture

t koritsanszky a volkov m chodkiewicz new directions in pseudoatom based x ray
charge density  analysis  b  dittrich d  jayatilaka reliable  measurements  of  dipole
moments  from  single  crystal  diffraction  data  and  assessment  of  an  in  crystal
enhancement  b  engels  th  c  schmidt  c  gatti  t  schirmeister  r  f  fink  challenging
problems  in  charge  density  determination  polar  bonds  and  influence  of  the
environment s fux m reiher electron density in quantum theory k meindl j henn
residual density analysis c gatti the source function descriptor as a tool to extract
chemical information from theoretical and experimental electron densities

particle in a box and to the hydrogen atom quantization of energy levels uncertainty
principle probability distribution functions angular and radial wave functions nodal
properties sectional and charge cloud representation of atomic orbitals etc have
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been covered in detail the valence bond and molecular orbital methods of bonding
hybridization orbital  structure of common hydrocarbons bonding in coordination
compounds based on valence bond and ligand field theories the concept of valency
ionic and covalent bonding bonding in metals secondary bond forces and so on
have been discussed in a reasonable amount of detail a unique feature of the book
is  the  adoption  of  a  problem solving  approach  thus  while  the  text  has  been
frequently interspersed with numerous fully worked out illustrative examples to help
the concepts and theories a large number of  fully  solved problems have been
appended at the end of each chapter totalling nearly 300 with its lucid style and in
depth  coverage  the  book  would  be  immensely  useful  to  undergraduate  and
postgraduate students of general chemistry and quantum chemistry students of
physics and materials science would also find the book an invaluable supplement

molecular surface science has made enormous progress in the past 30 years the
development  can  be  characterized  by  a  revolution  in  fundamental  knowledge
obtained  from  simple  model  systems  and  by  an  explosion  in  the  number  of
experimental techniques the last 10 years has seen an equally rapid development
of  quantum mechanical  modeling of  surface processes using density functional
theory dft chemical bonding at surfaces and interfaces focuses on phenomena and
concepts  rather  than  on  experimental  or  theoretical  techniques  the  aim is  to
provide the common basis for describing the interaction of atoms and molecules
with surfaces and this to be used very broadly in science and technology the book
begins  with  an  overview  of  structural  information  on  surface  adsorbates  and
discusses the structure of a number of important chemisorption systems chapter 2
describes in detail the chemical bond between atoms or molecules and a metal
surface in the observed surface structures a detailed description of experimental
information on the dynamics of bond formation and bond breaking at surfaces make
up chapter 3 followed by an in depth analysis of aspects of heterogeneous catalysis
based  on  the  d  band  model  in  chapter  5  adsorption  and  chemistry  on  the
enormously  important  si  and  ge  semiconductor  surfaces  are  covered  in  the
remaining two chapters the book moves on from solid gas interfaces and looks at
solid  liquid  interface  processes  in  the  final  chapter  an  overview  is  given  of  the
environmentally  important  chemical  processes  occurring  on  mineral  and  oxide
surfaces in contact with water and electrolytes gives examples of how modern
theoretical dft techniques can be used to design heterogeneous catalysts this book
suits the rapid introduction of methods and concepts from surface science into a
broad range of scientific disciplines where the interaction between a solid and the
surrounding gas or liquid phase is an essential component shows how insight into
chemical  bonding  at  surfaces  can  be  applied  to  a  range  of  scientific  problems  in
heterogeneous  catalysis  electrochemistry  environmental  science  and
semiconductor  processing  provides  both  the  fundamental  perspective  and  an
overview  of  chemical  bonding  in  terms  of  structure  electronic  structure  and
dynamics of bond rearrangements at surfaces

with contributions by numerous experts
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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

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 2o 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

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

modern life is made up of a mind boggling array of materials a simple drinking cup
for example might be made of styrofoam paper or glass depending on the drinkers
needs at the moment home storage cabinets can be made of metal wood or plastic
space shuttles are assembled from silicon steel and hundreds of other materials all
of these items owe their properties to the chemical bonds between the atoms that
make up the substance chemical bonds examines the nature of the chemical bonds
answering fundamental questions about how they form how they are broken and
how they help define life as we know it

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

ideal  for  undergraduate  and  first  year  graduate  courses  in  chemical  bonding
chemical bonding and molecular geometry from lewis to electron densities can also
be used in inorganic chemistry courses authored by ronald gillespie a world class
chemist and expert on chemical bonding and paul popelier of the university of
manchester institute of science and technology this text provides students with a
comprehensive and detailed introduction to the principal models and theories of
chemical bonding and geometry it also serves as a useful resource and an up to
date  introduction  to  modern  developments  in  the  field  for  instructors  teaching
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chemical bonding at any level features shows students how the concept of the
chemical bond has developed from its earliest days through lewis s brilliant concept
of the electron pair bond and up to the present day presents a novel non traditional
approach that  emphasizes the importance of  the pauli  principle as a basis  for
understanding  bonding  begins  with  the  fundamental  classical  concepts  and
proceeds through orbital models to recent ideas based on the analysis of electron
densities which help to clarify and emphasize many of the limitations of earlier
models provides a thorough and up to date treatment of the well known valence
shell electron pair vsepr model which was first formulated and developed by author
ronald gillespie and the more recent ligand close packing lcp model presents a
unique pictorial and nonmathematical discussion of the analysis of electron density
distributions using the atoms in molecules aim theory emphasizes the relationships
between  these  various  models  giving  examples  of  their  uses  limitations  and
comparative advantages and disadvantages

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
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