Chemistry and Origins of Life
Introduction
· Living organisms are composed of matter
· An element is a substance that cannot be broken down to other substances

Organisms are composed of Elements, in Combinations Called Compounds  
· 4 elements make up about 96% of the weight of most living organisms
· Oxygen
· Carbon
· Hydrogen
· Nitrogen
· A compound is a substance consisting of two or more different elements in a fixed ratio

Each Element Consists of One Kind of Atom 
· An atom is the smallest unit of matter that still retains properties of an element
· Protons are positively charged
· Electrons are negatively charged
· Neutrons are electrically neutral

Atoms Consist of Protons, Neutrons, and Electrons
· Although all atoms of an element have the same atomic number, some differ in mass
· Different isotopes of an element have
· Same number of protons
· Different number of neutrons 
· Radioactive isotope – nucleus decays spontaneously, giving off energy

Radioactive Tracers are frequently used in Medical Diagnosis 
· Sophisticated imaging instruments are used to detect them 
· An imaging instrument (PET) detects the location of injected radioactive materials
· PET is useful for diagnosing heart disorders, cancer, and in brain research 

Aging Otzi the Iceman 
· Found by hikers
· Based on body and associated articles, estimated to be 4,000 years old
· Carbon  - 14 unstable and emits an energetic particle at a defined rate
· For every gram of carbon in a living thing, 14 atoms of C-14 decay each minute
· Obtained sample of carbon and counted the rate of decay
· 5111-5381 years ago




Distribution of Electrons Determine an Atom’s Chemical Properties 
· Only electrons are directly involved in chemical activity 
· Electrons occur in energy levels called electron shells
· Information about the distribution of electrons is found in the periodic table of elements

Covalent Bonds Join Atoms into Molecules through Electron Sharing
· The strongest kind of bond is a covalent bond, where two atoms share 1 or more outer-shell electrons
· Valence number is the number of additional electrons needed to fill an atom’s outer shell

Atoms in a Covalently Bonded Molecule Continually Compete for Shared Electrons
· Molecules of only one element – pull toward each atom is equal, each atom has the same electronegativity 
· Bonds formed are called non-polar covalent bonds
· Water has atoms with different electronegativities 
· Result is polar covalent bonds

Ionic Bonds are Attractions between Ions of Opposite Charge
· An ion is an atom/molecule with an electrical charge resulting from gain/loss of electrons
· Two ions with opposite charges attract each other
· When the attraction holds the ions together, it is called an ionic bond

Hydrogen Bonds are Weak Bonds Important in the Chemistry of Life
· Hydrogen, as a part of a polar covalent bond, has a partial positive charge
· The charged regions on molecules are electrically attracted to oppositely charged regions on neighboring molecules
· Because the positively charged region is always a hydrogen atom, it is called a hydrogen bond

Water is the Solvent of Life
· Water’s versatility as a solvent results from the polarity of its molecules.
· Polar/charged solutes dissolve when water molecules surround them, forming aqueous solutions


