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From Atoms to Cells: A Chemical Connection

INTRODUCTION

A basic understanding of chemistry is important for the study of living things.  Biological events involve atoms, molecules, reactions, and bonding.

I.
ATOMS, BONDS, AND MOLECULES: FUNDAMENTAL BUILDING BLOCKS

Concept:
Matter occupies space, has mass, and is composed of protons (+), neutrons (neutral), and electrons (–) arranged within atoms.


Objective 1.
Discuss the significance of the atomic number, mass number, and isotopes of an element.


Objective 2.
Describe the placement of electrons within atoms.

A.
Explain the basis for assigning each element an atomic number (AN).


Define mass number (MN).

Since elements, as they occur in nature, do not carry an overall charge and the atomic number of the element is based upon the number of protons, the element would have an equal number of ________.

How do isotopes differ from the naturally occurring elements?

B.
Electrons orbit the nucleus (protons and neutrons) of the atom in an energy sphere called a shell. The shells fill from the inside (those closest to the nucleus) out. The maximum number of electrons that fill the


first shell =


second shell =


third shell =


fourth shell =

II.
BONDS AND MOLECULES

Concept:
When two or more atoms share, donate, or accept electrons, a molecule results. The number of electrons in the outermost shell of an element is the valence and determines reactivity among atoms forming different types of bonds.


Objective 1.
Compare the various atomic bonds formed in the production of a compound.


Objective 2.
Correlate chemical reactions with their appropriate equations.


Objective 3.
Explain what is meant by the terms solute and solvent with respect to various solutions.


Objective 4.
Summarize the principles of pH.


Objective 5.
Contrast organic and inorganic compounds.

A.
Describe the formation and give an example of a(an):


covalent bond—


ionic bond—


hydrogen bond—


Contrast single and double covalent bonds.


Define:


anion—


cation—


electrolyte—

B.
Write a generalized equation, indicating reactants and products, for the following types of reactions:


synthesis—


decomposition—


exchange—


reversible—

C.
Define:


solution—


solute—


solvent—

Explain the correlation between solute and solvent when discussing the concentration of a solution.

D.
Matching.

___
compound releases hydroxyl ions

___
compound releases hydrogen ions

___
pH of 0 to 6.99

___
pH of 7.00

___
pH of 7.01 to 14

___
compound with equal concentrations of acid and base

___
salt


a.
acid

b.
base

c.
neutral

E.
Characterize (include examples of):


inorganic compounds—


organic compounds—

III.
MACROMOLECULES: SUPERSTRUCTURES OF LIFE
Concept:
Organic compounds comprising living things can be divided into four groups of polymers: carbohydrates, lipids, proteins, and nucleic acids.


Objective 1.
Characterize and discuss the functions of carbohydrates.


Objective 2.
Characterize and discuss the functions of lipids.


Objective 3.
Characterize and discuss the functions of proteins.


Objective 4.
Characterize and discuss the functions of nucleic acids.

A.
Distinguish between:


monosaccharides—


disaccharides—


polysaccharides—

List the various functions of carbohydrates.

B.
Distinguish between:


triglycerides—


phospholipids—


steroids—


waxes—

List the various functions of lipids.

C.
Distinguish between:


amino acid—


dipeptide—


polypeptide—


protein—

Describe protein structure:


primary structure—


secondary structure—


tertiary structure—


quaternary structure—

List the various functions of proteins.

D.
Distinguish between:


deoxyribonucleic acid (DNA)—


ribonucleic acid (RNA)—


adenosine triphosphate (ATP)—

List the components of a nucleotide.

List the various functions of nucleic acids.

IV.
CELLS: WHERE CHEMICALS COME TO LIFE

Concept:
The cell, the fundamental unit of life, is a huge aggregate of atoms producing the characteristics of life.


Objective 1.
Differentiate between procaryotic and eucaryotic cells.


Objective 2.
Enumerate and describe the biological activities or properties of living entities.

A.
List the common characteristics of cells.

Contrast procaryotic and eucaryotic cells.

B.
Briefly discuss these biological activities of living cells:


reproduction—


metabolism—


motility or irritability—


protection and storage—


transport—

V.
SELF-TEST

 1.
The atomic number of chlorine (Cl) is 17 and the mass number is 35.5. How many electrons are present in the third shell of the atom?


a.
2


b.
7


c.
8


d.
17


e.
18


 2.
A combination of two or more different elements in a certain ratio is


a.
an atom.


b.
a molecule.


c.
a compound.


d.
a macromolecule.


e.
none of the above.


 3.
When the atoms shared by elements bonding covalently are not equally shared (asymmetrical distribution), the molecule is termed


a.
polar.


b.
nonpolar.

 4.
C6H12O6 is the structural formula for glucose.


a.
True


b.
False

 5.
Reactants are


a.
atoms.


b.
elements.


c.
chemicals.


d.
molecules entering or starting a reaction.


e.
substances left by a reaction.

 6.
Functional groups are accessory molecules that bind to


a.
acids.


b.
bases.


c.
salts.


d.
inorganic compounds.


e.
organic compounds.

 7.
Saturated fats


a.
have all carbons single bonded and are of liquid consistency.


b.
have at least one pair of carbons double bonded and are solid.


c.
have at least one pair of carbons double bonded and are of liquid consistency.


d.
have all carbons single bonded and are solid.


e.
are none of the above.

 8.
Denaturing a protein by heat, acid, and alcohol changes the


a.
primary structure.


b.
secondary structure.


c.
tertiary structure.


d.
quaternary structure.


e.
all of the above.


 9.
Which of the following is mismatched (compound—subunit)?


a.
carbohydrate—monosaccharides


b.
triglyceride—fatty acids and glycerol


c.
protein—amino acids


d.
nucleic acid—nucleotides


e.
none of the above.

10.
Replication is the process of


a.
duplicating DNA.


b.
duplicating RNA.


c.
duplicating ATP.


d.
duplicating cells.


e.
none of the above.

11.
As the pH goes toward 0, the


a.
number of hydrogen ions increases.


b.
solution becomes more acidic.


c.
solution becomes more basic.


d.
both a and b.


e.
both a and c.

12.
The two strands of DNA are held together by


a.
disulfide linkages.


b.
hydrogen bonding.


c.
carbon bonds.


d.
electrostatic forces.


e.
N linkages.

13.
An acid and a base will react to form a salt and 


a.
a gas.


b.
an ion.


c.
water.


d.
a metal.


e.
an acid.

14.
The number of neutrons in an atom of fluorine, atomic number = 9 and mass number = 19, is


a.
8.


b.
9.


c.
10.


d.
7.


e.
2.


15.
Proteins consist of chains of


a.
monosaccharides.


b.
fatty acids.


c.
glycerol.


d.
amino acids.


e.
nucleotides.

16.
Carbohydrates are made up of monosaccharides each containing carbon, hydrogen, oxygen, and phosphorus.


a.
True


b.
False

17.
Lipid bonds between fatty acids are called peptide bonds.


a.
True


b.
False


18.
All procaryotic and eucaryotic cells have the same organelles.


a.
True


b.
False

19.
Compounds that always contain carbon are


a.
organic.


b.
inorganic.


c.
ionic.


d.
unstable.


e.
none of the above.

20.
A pH of 7 means that a solution is


a.
acidic.


b.
basic.


c.
neutral.

Answers to the Self-Tests

	
1.
b.


2.
c.


3.
a.


4.
b.


5.
d.


6.
e.


7.
d.


8.
c.


9.
e.


10.
a.
	
11.
d.


12.
b.


13.
c.


14.
c.


15.
d.


16.
b.


17.
b.


18.
b.


19.
a.


20.
c.
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