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* An atom is made up of Protons and
Neutrons located in a central nucleus

» The nucleus is surrounded by _ Electrons

2 O Protons }
Nucleus
2 0 Neutrons

2 © Electrons

A. Helium atom



* Each atom is held together by attractions
between the POSItIVElY  charged protons and
negatively charged electrons

. Atoms are electrically _neutral  hecause
they have the same number of positive protons
and negative electrons
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« Let’s draw a diagram of a atom
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* Atoms of each element are distinguished by a
specific number of protons = Atomic numoer

—The number of NEULroNS may vary for atoms of
the same element

— Variant forms of an element are called I1SOtopes

— Some isotopes are _radioactive

ISOTOPES OF CARBON
Carbon-12 Carbon-13 Carbon-14
Protons 6 6 (5]

Neutrons 6 7 8
Electrons 6 6 6
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Electrons are arranged in shells

—The Outside shell determines the chemical
properties of an atom

— In most atoms, a full outer shell holds 8 electrons

 Atoms whose shellsare NOT FULL tend to
react with other atoms and gain, lose, or share

eleCt Frons Outermost electron shell (can hold 8 electrons)

Electron First electron shell (can hold 2 electrons)
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e 3 types of cI_1e_micaI bonds: atoms can improve
their Stabl|lty by bonding with other elements.

Tolalle

covalent

hydrogen



1. IONIC BOND: forms when electrons are

gained or released from unstable atoms which
create stable charged atoms called |ONS . These
stable ions are held together because of the attraction

between OPPOSIte charges.

Na Cl Na* Cl-

Sodium atom Chlorine atom Sodium ion Chloride ion

Y
Sodium chloride (NaCl)

Animation


Unit 1 PPT videos/02_07AIonicBonds_A.html
Unit 1 PPT videos/02_07AIonicBonds_A.html

A closer look at one salt crystal




2. Covalent Bond: forms when electrons are

shared between unstable atoms. When atoms are
bonded by covalent bonds they form a molecule.

@ Electron from hydrogen
@ Electron from carbon



http://upload.wikimedia.org/wikipedia/commons/1/17/Covalent.svg

More examples

of covalently
bonded
molecules

Animation

ALTERNATIVE WAYS TO REPRESENT MOLECULES

Molecular Structural
Formula Electron Configuration Formula
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E:/Chapter_02/A_Prepared_PowerPoint_Tools/02_Animations_and_Videos_in_PPT/02_Author_Animations/02T_08CovalentBonds_A.html

‘ J/) Unequal

electron sharing creates polar molecules

 Water has atoms with different electronegativities

— Oxygen attracts the shared electrons more strongly than
hydrogen

— So, the shared electrons spend more time near oxygen
— Theresultisa POlar  covalent bond

Animation
(+) (+)


E:/Chapter_02/A_Prepared_PowerPoint_Tools/02_Animations_and_Videos_in_PPT/02_Author_Animations/02_10WaterStructure_A.html

(+) (+)
* In H,0 the oxygen atom has a slight
negative charge and the hydrogens have a
slight _positive charge
— Molecules with this unequal distribution of charges
are called _polar ___molecules

Animation


E:/Chapter_02/A_Prepared_PowerPoint_Tools/02_Animations_and_Videos_in_PPT/02_Author_Animations/02_10WaterStructure_A.html

3. Hydrogen Bond. form between neighboring

polar molecules. A polar molecule has a
partial (+) charge at one end of the molecule and
a partial (-) charge at the other. Water
molecules are attracted to oppositely charged
regions on neighboring molecules

. i
+ - :
hydrogen bond : ,(_)@
R (+)° H
¢ &




Let’s Review Types of Bonds




lonic, Covalent or Hydrogen Bond?




lonic, Covalent or Hydrogen Bond?
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lonic, Covalent or Hydrogen Bond?
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lonic, Covalent or Hydrogen Bond?
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lonic, Covalent or Hydrogen Bond?
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lonic, Covalent or Hydrogen Bond?
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Polar or Nonpolar
Covalent Bond?




Polar or Nonpolar
Covalent Bond?

Oxygen Carbon Oxygen




Polar or Nonpolar
Covalent Bond?
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Polar or Nonpolar
Covalent Bond?
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Polar or Nonpolar
Covalent Bond?
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 Hydrogen bonding causes water molecules to stick

together, a property called __cohesion

— Cohesion is much stronger for water than other liquids

— This is useful in plants that depend upon cohesion to

help “pull” water and nutrients up the plant in a process
called capillary action

Animation
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E:/Chapter_02/A_Prepared_PowerPoint_Tools/02_Animations_and_Videos_in_PPT/02_Author_Animations/02_11WaterTransport_A.html

 Hydrogen bonding also causes water molecules

to stick to other surfaces with charges, a
property called _adhesion
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Capillary Action

e Capillary action uses both

e & Capillary Action
the adhesive and taw
\ cohesive properties of ater
water.

— You can see capillary action
'in action' by placing a
straw into a glass of water.
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Adhesion

Water-conducting
cells

Direction
of water
movement

Cohesion
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e Cohesion is related to surface tension—a
measure of how difficult it is to break the
surface of a liquid

— Hydrogen bonds are responsible for surface tension

Surface Tension




 Which property of water is the strongest in a
meniscus ... Adhesion or Cohesion?

Adhesion
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How do they do that?
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T The bug walks to the
meniscus—iha curved water
surface that forms becauss
water is attracted to the plant,

% To reshape the surface, water-
grabbing claws on front and back
‘egs pull up, and middie legs push
down. The surface gains BRergy.

% Energy from the reshaped
surface pushes the bug up the
meniscus. Grabhing the legf,
it pulls itself off the water.



* Because of hydrogen bonding, water has a greater
ability to resist temperature change than other liquids
... this helps prevent overheating in living organisms

* Heat must be absorbed to break hydrogen bonds (e.g.,
ike when body heat is absorbed to break hydrogen
oonds that allow the water in sweat to gvaporate )

* In summary, WATER Is
crucial for life to exist for
many reasons




The chemistry of life happens in liquid solutions

* Most substances dissolve in the Water in your body

e Asolution is a liquid mixture of substances that is the
same_throughout

e The solvent dissolves another substance

 The solute is what is dissolved by the solvent and is
evenly spread throughout the liquid

solvent

solute




The chemistry of life follows the

LIKE dissolves LIKE

Polar water will dissolve other materials that
are also polar or have strong _charges

Examples?

Nonpolar substances will only dissolve in
other _nonpolar  solvents

Examples?



The chemistry of life is sensitive to the

PH of the solution

 Acids and
e Acids:

— taste sour
— corrosive to metals
— form hydrogen ions (H+) in water

— become less acidic when mixed with
— 0 = 6 on the pH scale
— Examples: HCI (hydrochloric acid found in the stomach)

— feel slippery
— Form hydroxide ions (OH-) in water

— become less basic when mixed with acids
— 8 2 14 on the pH scale
— Examples: NaOH (sodium hydroxide)



The pH of a solution depends on the concentration of H* ions.

stomach acid pH between 1and 3 blood pH 7.4
pure water pH 7 bile pH between 8 and 9

v

more basic —»

The concentration of H* ions varies depending on how acidic or basic a solution is.
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The pH of a solution depends on the concentration of H ions.
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pH scale
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Lets Review Why Water is so
IMPORTANT

N
Because living organisms are ~ \ /
70 % water, understanding the cﬂ
chemistry of water is
important toward
understanding how living
things work.




Water is important to cells in the
following ways:

Keeps the body temperature from changing very quickly
(i.e., water is slow to warm & slow to cool)

Provides the right environment for chemical reactions
— Holds dissolved nutrients needed by the cell

— Can change pH to help different enzymes work correctly

Often a reactant in many chemical reactions

Provides hydration that keeps cells turgid and full of water

Hydrogen bonding helps proteins fold in the correct shape



Ice floats in liquid water ... WHY?

Hydrogen bond

Ice Liquid water
Hydrogen bonds Hydrogen bonds
CCCCC — | (- X\ -] o] (= constantly break and re-form



