                        CHAPTER 2- CHEMISTRY COMES ALIVE

  I. All organism are composed of MATTER, which is defined as anything that occupies space and has a mass.


A. Matter can exist in one of three possible forms: as a solid, liquid or gas.

 II. ATOMS-the smallest units of matter that can enter into chemical reactions.


A. There are over 100 different kinds of atoms (known as elements).


B. Atoms are composed of 3 subatomic particles:



1. Neutrons-have a neutral charge and are located in the nucleus (center) of an atom.

2. Protons-have a positive charge and they are located in the nucleus of an atom. Different atoms have different numbers of protons.



3. Electrons-have a negative charge and are located in electron orbitals (or shells) which 
surround the nucleus of an atom. Again different atoms have different numbers of electrons.




a. Electron orbitals or shells can hold a maximum number of electrons. 





1) 1st Orbitals-can hold no more than 2 electrons.





2) 2nd Orbitals-can hold no more than eight electrons.





3) 3rd Orbitals-can hold no more than 8 or 18 electrons (depending on the 





     specific element.

b. Atoms are referred to as being stable if they have an outer orbital that is filled with the maximum number of electrons. Atoms can become stable through a process known as  chemical bonding.


C. Terms relating to atomic structure:

1. Atomic Number-the number of protons in an atom. This is different for different elements. 



a. The number of protons in an atom is equal to the number of electrons in the atom.

2. Atomic Mass (Mass Number)-the number of protons in an atom plus the number of neutrons in the atom.

3. Isotopes-atoms of the same element that contain the same number of protons and electrons but different numbers of neutrons. Several isotopes, including barium and iodine, are used in the healthcare field.


D. Chemical Bonding-attractive forces that hold 2 or more atoms together. 2 Types of Chemical 


Bonds:



1. Ionic Bonding-occurs when 1 atom loses an electron and a second atom gains the 


electron. 




a. This produces charged particles known as ions. Cations have a positive 



charge and anions have a negative charge.




b. Ionic bonds are rare in the human body; however, a few do occur in the bones and 


teeth.




c. In most cases, ions are dissolved in body fluids and are referred to as electrolytes.



2. Covalent Bonding-occurs when 2 or more atoms share a pair (or pairs) of electrons with 


each other.




a. These are very strong bonds and are very common in the human body.




b. These bonds do not produce charged particles.




c. Double covalent bonds-occur when atoms share two pairs of electrons.




d. Triple covalent bonds-occur when atoms share three pairs of electrons.

III. CHEMICAL REACTIONS-reactions that occur to make or break chemical bonds.


A. Activation energy-the energy needed for a reaction to take place.


B. Factors that influence chemical reactions:



1. Molecular concentration



2. Temperature


C. Types of Chemical Reactions:



1. Synthesis Reactions-occur when 2 or more atoms combine to form a larger molecule. 


These are endergonic (require an input of energy to occur). 



2. Decomposition Reactions-occur when molecules are broken down into smaller parts 


(atoms, ions,etc..). These are exergonic (release energy or heat as they occur).



3. Exchange Reactions-occur when different molecules exchange atoms with each other.



4. Reversible Reactions-reactions in which the products can revert back into the reactants. 

These are indicated by a double yields sign.



5. Oxidation/Reduction Reactions



a. Oxidation-the loss of an electron from a molecule. This reduces the energy content 


of the molecule.




b. Reduction-the gain of an electron by a molecule. 

IV. WATER-the most abundant molecule of any type in the human body.


A. Characteristics of Water:



1. Participates in many reactions



2. It maintains a stable temperature



3. It serves as a lubricant within the body



4. It is a solvent-a substance in which compounds can be dissolved in.



5. It is cohesive-this cohesion is produced by hydrogen bonds (weak attractions between two 

different water molecules). 

 V. ACIDS, BASES, SALTS AND pH

A. Acids-compounds that release hydrogen ions when placed in water.


B. Bases-compounds that release hydroxide ions when placed in water.


C. Salts-compounds that release ions other than hydrogen or hydroxide when placed in water.


D. pH Scale-a measure of how acidic or basic a compound is.



1. pH of 7=neutral



2. Weak acid vs. Strong acid



3. Weak base vs. Strong base


E. Buffers-compounds that minimize changes in pH. These are necessary to maintain homeostasis in 

the human body. Buffer systems in the body replace strong acids and bases with weak acids.



1. Bicarbonate buffer-major buffer system in the human body.




a. H+          +           HCO3                   H2CO3                   H2O            +       CO2
VI. ORGANIC COMPOUNDS-compounds that contain the element carbon.


A. These are often referred to as Polymers. They are composed of small, identical repeating units 
known as monomers.


B. Types of Organic Compounds in the Human Body:



1. Carbohydrates-sugars and related compounds. These serve as energy sources in the 


human body.




a. These contain carbon, hydrogen and oxygen in a 1:2:2 ratio.




b. Classes of Carbohydrates:





1) Monsaccharides-simple sugars. Includes glucose, which serves as a 




major energy source for living cells.





2) Disaccharides-formed by the bonding of 2 monosaccharides together. 




Sucrose is an example.





3) Polysaccharides-composed of many monosaccharides that are bonded 



together. Glycogen is an example of a polysaccharide.



2. Lipids-fats, waxes and oils.




a. These are insoluble in water.




b. Functions of lipids in living cells:





1) Source of stored energy





2) In cell membranes





3) Pads, cushions and protects internal organs




c. These are composed of a glycerol molecule and 3 fatty acid chains that are 




bonded together.




    
1) Due to this structure, some fats are referred to as triglycerides.




d. Lipids are found in the following compounds in the human body:





1) Hormones





2) Vitamin D





3) Bile salts





4) Steroids-including cholesterol




e. Saturated fats-do not contain carbon to carbon double bonds between their carbon 


atoms. A diet high in saturated fat is one possible cause of heart disease. These 



types of fats are found in animal fats.




f. Unsaturated fats-contain carbon to carbon double bonds. These are often referred 


to as vegetable oils.



3. Proteins-composed of amino acids that are bonded together.




a. Functions of proteins the human body:





1) Make-up enzymes-proteins that increase the speed of biological reactions.





2) In cell membranes





3) Form the framework for many bodily structures (hair, fingernails etc...).





4) In hemoglobin and antibodies



4. Nucleic Acids-Types:




a. Deoxyribonucleic acid (DNA)-involved in heredity and protein synthesis.




b. Ribonucleic acid (RNA)-involved in protein synthesis.




c. Adenosine triphosphate (ATP)-cellular energy.

VII. RELATED CLINICAL TERMS-know from text:


A. Acidosis


B. Alkalosis


C. Heavy metals 


D. Ionizing radiation


E. Ketosis


F. Radiation sickness

