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Life, 6th Ed.

Chapter 2 Outline – Of Atoms and Molecules:  Chemistry Basics
I. matter:  The Basis for Rabbits and Rocks and Everything else

· matter- material that takes up space

· energy – ability to do work

a. Elements have uniques properties

i. Elements – a type of atom

ii. 92 naturally occurring types

iii. Has unique properties

iv. Periodic table – organized elements

v. 25 are essential to life

vi. Bulk elements – those required in large amounts

1. carbon, hydrogen, oxygen, nitrogen, sulfur and phosphorus

vii. trace elements – those required in small amounts

1. often found in vitamins

b. An atom is the smallest unit of an element

i. Atom- smallest “piece” of an element

ii. Composed of 3 major subatomic particles

1. protons- positive charge
2. neutrons

3. protons & neutrons found in nucleus

4. electrons surround the nucleus- negative charge

5. each atom has specific number of protons

6. protons = electrons in a neutral atom
7. orbital – most likely location for an electron relative to nucleus

8. symbols represent atoms

9. atomic number – shows how many protons
10. mass number – sum of the protons and neutrons

11. atomic mass – an average mass of its isotopes

12. some isotopes are unstable and the nucleus breaks down

c. Molecules are atoms bound together

i. Compound – two or more atoms joined together

1. Molecule – smallest unit of a compound

2. properties of compounds different from the elements involved

3. compound made of symbols with number of each atoms

4. chemical reations – 2 or more molecules interact to make a new substance

a. reactants – go in

b. products – come out

5. Organic molecules – have Carbon base

6. macromolecules – large organic molecules

7. molecular mass – sum of mass of atoms in a molecule

II. Whe Atoms Interact:  Chemical Bonds
a. Electrons determine whether atoms bond

i. Energy shell –particular distances from the nucleus

ii. Valence shell- outermost shell of electrons around an atom

1. mostly likely involved in reactions

iii. octet  rule- tendency to require 8 electrons in a valence shell

b. In covalent bonds, electrons are shared

i. Most of the molecules of life have covalent bonds

ii. Atoms SHARE electrons

iii. Polar covalent – when electrons are not shared EQUALLY by atoms in a compound

iv. Non-polar covalent – true covalent – equally shared by atoms in a compound

v. Electronegativity – tendency of an atom to attract electrons

c. In ionic bonds, electrons are donated and accepted

i. Not as strong of bond as covalent

ii. Atoms give up electrons or TAKE electrons – bonded by opposite charge
iii. Ion – charged particle

d. Weak chemical bonds provide vital links

i. Hydrogen bond -  hydrogen (partially charged) is attracted to other atoms

1. weak bond

2. found in DNA

ii. van der Waals attraction- bonding between molecules or within molecules due to charges

iii. Hydrophilic – water loving

iv. Hydrophobic- water fearing

e. see table pag 23

III. Water’s Importance to life

Water “mater and matrix” of life

Mater – mother

Matrix – medium of life – where reactions take place

a. All life processes take place in solutions

i. 500 billion reactions with water per second

ii. Fluidity – ability to flow

iii. Cohesion – attraction between identical molecules

iv. Adhesion – attraction between other compounds

v. Imbibition – the tendency of substances to absorb water and swell

vi. Solvent – chemical in which other chemicals dissolve

vii. Solute – substance that dissolves in a solution

viii. Solution – solute + solvent

ix. Aqueous solution  - a solution in which the solvent is water

x. Electrolytes – dissolved ions tht make up vital fluids of an organism

b. Solutions may be acidic or basic

i. Polarity of water create hydronium ion = acidic condition

ii. Acid – when there are more H+ ions in the solution than OH- ions
iii. Base when there are more OH- ions in the solution than H+ ions

iv. pH scale- a measurement scale for acid or base ions

v. The Action of buffers – organisms have weak acid and weak base systems that maintain pH of organism fluids

c. Water’s properties regulate temperature

i. Heat capacity – how much heat a solution or substance holds

ii. Water has a high heat capacity

