Dr. Nedwidek Lessons on Water: 10/2013: Junior Biology SLS43QM
Aim: What is in the cell’s chemical environment?

Definitions and explanations:

Atom: one particle of a chemical element.

Element: a substance that cannot be broken down into a simpler substance; atoms are the smallest units of an element.

Proton: positively charged particle in the nucleus of an atom.  Same mass as neutron.

Neutron: chargeless particle in the nucleus of an atom.

Electron: negatively charged particle outside the atomic nucleus.

Compound: two or more different types of atoms form this substance.

Molecule: a particle consisting of one or more of the same or different atoms held together by chemical bonds.  This is the smallest unit of a compound that displays the chemical properties of that compound.

Bonding: is when two atoms interact.  

Ionic Bonding is when one atom loses an electron to another.  This happens between elements at complementary extremes of the periodic table, i.e. Na+1 and Cl-7 with ea other.

Covalent bonding is when electrons are shared between atoms.

Valence electrons are in the outermost shell of an atom.

Covalent bonds are far stronger than Ionic bonds because they are usually made between elements that have intermediate valence (3 or 4 electrons in outer shell), i.e. C+4 with self.

Polarity: ability of a molecule to form charged “poles” that interact with other charges.

Hydrophobic: water-hating, nonpolar, insoluble in water, usually greasy or fatty.

Hydrophilic: water-loving, polar, soluble in water or forms hydrogen bonds with water.

Amphiphilic: describes a molecule possessing both hydrophobic and hydrophilic properties within itself.  Good examples are soaps and many proteins.

All about Water:

Property Name
Description

Significance

Example

Transparency

Light passes through.
Light can pass thru
Euglena and algae







cells to reach the
can photosynthesize.







chloroplast for energy.







Water dwellers can 
Fish can see to swim.







see to move.

Cohesion/

Water sticks to self.
Columns of water can
Columns in plants allow


Adhesion/

Water sticks to stuff.
be “sucked upward”.
water to reach leaves.

Surface Tension
Hard to break surface.
Light animals can 
Belly flop in pool HURTS!







walk on water.

Solvent Properties
Many substances
Water’s polarity
Sugars and nutrients are 




dissolve in water
allows it to transport
easily dissolved and carried




making it ideal for 
these molecules 
in living things.




biochemistry.

effectively.

Heat Capacity

Large amounts of 
Stable temp allows 
Lakes will hold temperature




energy absorbed
water to be a good
for months; preserves life




before temp goes up.
habitat and a vehicle 
inside.  Gradual temp change







for energy transfer.
facilitates biochem. reactions.

Boiling & Freezing
High boiling point.
Water rarely boils
See above; same effect





Lo freezing point.
in nature.

as hi heat capacity.




Ice floats, less dense.
Surface ice insulates
Rigid structure of water seen




Ice more rigid.

and stabilizes temp.
in glaciers and snowflakes.

Cooling/Evaporation
Heat energy release
Water is an effective 
Leaves are cooled by 




during evaporation
coolant as it evap’s;
evaporation.




cools water and 
Maintains 

Sweat maintains body temp




nearby molecules
homeostasis

by evaporating from skin.

