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1 Chemistry Is a Molecular Science Looking at the World of Atoms and Molecules2 Elements of Chemistry
Understanding Chemistry through Its Langlide3 Discovering the Atom and Subatomic Particles Where We’ ve
Been and What We Now Know4 The Atomic Nucleus Know Nukes5 Atomic Models Virtual Handles on the
Very Real6 Chemical Bonding and Molecular Shapes How Atoms Connect to One Another7 Molecular Mixing
How Molecules Attract One Another8 Those Incredible Water Molecules Macroscopic Consequences of
Molecular Stickiness9 An Overview of Chemical Reactions How[J Reactions React to Form Products10 Acids
and Bases Transferring Protons11 Oxidation and Reduction Transferring Electrons12 Organic Compounds A
Survey of Carbon-Based Molecules13 Chemicals of Life  The Nutrients That Make Up Our Bodies14 The
Chemistry of Drugs Understanding Drug Action15 Optimizing Food Production From the Good Earth16 Fresh
Water Resources Our Roles and Responsibilitiesl7 Air Resource One Planetl] One Atmospherel8 Material
Resources A Look at the Materials of Our Society19 Energy Resources Managing for the Present and the Future
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00O 0OBUT HYDROGEN MAY NOT BE THE uLTIMATE SOLUTION Hydrogen as tbe filell of the future
certainly has much appeal. Therc arc still,however,numerous drawbacks.According tO the National Academy of
Sciences] NAs[] [ for example fossil fuels will likely continue tO be the primary source ofhydrogen for the next
several decades.Some argue that funds pushed towardsChe hydrogen economy WOuld be better spent on
increasing current vehicle effi-ciencies. The demand for hybrid vehidesd for example[ is great[] but the
automo.tive industry in the United States Was late in meeting it because vehicle fuelefficiencies were not its top
priority. The resulting delay in Che implementationofhybrid vehicle technology Chus contributed tO additional
fossil fuel consump-tion and carbon dioxide outpat. Major breakthroughs are still required in order for hydrogen
fuel cells tObecome costl] competitive with hybrids.So can we do both[]

Develop hydrogencars while advancing hybrid technology at the same time(]

Some say yes.Otherssay bioAlelsC] which are immediately available[J would be more efficient and
envi-ronmentally friendly. They point to the fact that energy use in the average homecontributes more tO air
pollution and climate change than the average cal.Oth-ers point to research indicating that we will soon be able tO
replicate photosyn-thesisC] whereby we can generate methanol and other organic liquid fuels andfeedstocks using
sunlight and atmospheric carbon dioxide. Think about that.On the web[] use the keyword* artificial
photosynthesis” and you wiu find theretO be no shortage ofhuman ingenuity.
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