
Reading Log for 2-1      Reading Log for 2-4 is at bottom 
Pre-Reading Questions 

• What are atoms? 

• What are elements and isotopes? 

• What are chemical compounds? 

• What are the different types of chemical bonds? 

Summary 

• Atoms are the basic unit of matter, and were named based on Greek for “unable to be cut”, an idea put forth by 
Democritus 2500 years ago. 

• 100 million atoms side by side = 1 cm long 

• Atoms are made of protons (positive charge, in nucleus), neutrons (no charge, in nucleus, about same mass as 
proton) and electrons (negative charge, in constant motion around nucleus. 1/1840 mass of proton) 

• Atoms have equal number of protons and electrons thereby overall charge is neutral 

• Elements are substances that consist only of one type of atom (more than 100 known types, about 24 found in 
living organisms), each is represented by a chemical symbol (letters of the alphabet) shown on the periodic table 

• Isotopes are atoms with the same number of protons but different numbers of neutrons, but they all still have the 
same chemical properties  

o isotopes are identified by their mass numbers (the mass = # protons + # electrons) 

• Atomic weight is determined by calculating the average mass of the isotopes of an element according to how 
abundantly they occur in nature 

• Radioactive isotopes  are unstable, their nuclei break down at a constant rate over time giving off dangerous 
radiation 
- used to determine the age of rocks, treat cancer, kill bacteria, used as labels to trace the movement of 
substances in organisms 

• Compounds is a substance formed by the chemical combination of two or more elements in  definite proportions 

o chemical formulas are used to show the proportions of each element in a compound (Ex: H2O means two 
atoms of hydrogen and one atom of oxygen) 

o  the properties of compounds are different from the atoms that make them up 

• Chemical bonds  hold atoms together into compounds and are formed by the valence electrons (those in the 
outer-most orbit around the nucleus) 

• Ionic Bonds are formed when an electron is transferred from one atom to another forming ions (charged atoms):  
the atom that loses the electron becomes positive, the atom that gained the electron becomes negative, because 
the atoms are oppositely charged they are attracted to one another and form an ionic bond 

• Covalent Bonds are formed when two atoms share a pair of electrons, one donated by each atom; if they share 
two pairs of electrons = double bond, three pairs = triple bond 

• Molecules are the smallest units of most compounds = two or more atoms bonded together 

• Van der Waals Forces are the force of attraction between all atoms and molecules that results from the 
movement of electrons that create areas of negativity briefly as they travel around the nucleus thereby creating 
areas of positivity wherever they are not located – the result is that substances have a natural tendency to stick 
together somewhat (like gecko feet that are covered in tiny projections that greatly increase the surface area 
between their feet and a wall) 

 
Graphic Organizers 

• We did two of these together on the white board: one was a concept map and the other was a set of drawings. 
Here is another set of drawings to help you. !
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Reading Log for 2-2 
Pre-Reading Questions 

• What are the properties of water? 
• What are solutions and suspensions? 
• How do acids and bases differ from one another? 
• What’s a buffer? 

Summary 

• Water covers 3/4 of the earth’s surface 

• Water expands as it freezes cause ice to float on top of liquid water (this is unusual as most things condense as 
they freeze causing their solid forms to be more dense than their liquid forms) 

• Properties of water molecules: 
- are neutral, not charged overall 
- composed of two hydrogen atoms and one oxygen atom connected together in a bent shape (like a Y) 
- The electrons are more attracted to the oxygen atom and spend more time around it causing this part of the 
   molecule to have a slightly negative charge and the area where the hydrogen atoms are to have a slightly 
   positive charge = Polar (a molecule in which charges are distributed unevenly) 

• Hydrogen bonds form between polar molecules - the positive regions of one molecule are attracted to the 
negative regions of another molecule  
- not as strong as covalent and ionic bonds 
- water molecules can form hydrogen bonds with up to four other water molecules at a time 

• Cohesion is attraction between molecules of the same substance (like water molecules stick to one another) 

• Adhesion is attraction between molecules of different substances (like water molecules stick to the wall of a 
glass) 

• Capillary action - occurs when water rises in a narrow tube against the force of gravity, caused by adhesion 
between the water and the walls of the tube while cohesion keeps the stream of water connected  

• Mixtures - materials composed of two are more elements or compounds physically mixed together but not 
chemically combined (like sand mixed with water) 

o Solutions are mixtures in which the elements or compounds are evenly distributed (like when sugar or 
salt dissolve in water) 

▪ solute - the substances that dissolves  

▪ solvent - the substance in which the solute dissolves (water is the greatest solvent on earth 
because of its adhesive properties due to its polarity) 

o Suspensions are mixtures in which tiny particles float in water but not necessarily evenly, they do not 
settle to the bottom because the movement of the water molecules keeps them mixed in 

o Blood is an example of a solution (ions are dissolved in it) and a solvent (red and white blood cells as well 
as other particles float in it) 

• A chemical equation is used to show how atoms and molecules react with one another to form new substances 

• At any moment, 1 out of every 550 million water molecules in a container reacts to form a hydrogen ion (H+) and 
a hydroxide ion (OH-) rather than remaining as a neutral H2O molecule 

• The pH scale measures the amount of H+ ions in a solution, with a pH of 7 being neutral (ex: water), a pH less 
than 7 being acidic (0 is the lowest = strongest acid) and a pH greater than 7 being basic/alkaline (14 is the 
highest = strongest base) 

o Each number is a factor of 10 difference (so a solution with a pH of 4 is 10 times more acidic than a 
solution with a pH of 5) 

o Acids are compounds that form H+ ions in water 

o Bases are compounds that form OH- ions in water 

o The body must maintain a pH between 6.5 - 7.5 in order to not disrupt vital chemical reactions, uses 
buffers to do this - buffers are weak acids or bases that react with strong acids or bases to prevent 
sudden, sharp changes in pH  !



 
Graphic Organizers for 2-2 
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Reading Log for 2-3 
Pre-Reading Questions 

• What is special about carbon? 
• What are macromolecules? 
• What are the four main macromolecules and why is each important? 

Summary 

• organic compounds - compounds made by living organisms,  
organic chemistry - the study of all compounds that contain bonds between carbon atoms  

• Carbon atoms  
- have four valence electrons that form strong covalent bonds 
- can bond with many different types of atoms  
- can bond to other carbon atoms —> can form long, branching chains of carbon 
- can form single, double, and triple bonds between carbon atoms 
- can form rings in which a circle of carbons connect together 

• macromolecules - “giant molecules”, large molecules made of thousands of atoms 
Polymerization - process in which smaller molecules (monomers) are joined together to form macromolecules 
(also known as polymers) 

• Four groups of organic compounds are found in living organisms: 

o Carbohydrates 

▪ carbon, hydrogen, and oxygen atoms in a 1:2:1 ration (twice as many hydrogen atoms as carbon 
and oxygen atoms) 

▪ used to build structures in plants and some animals  

▪ main source of energy for living organisms - breakdown of sugars —> energy 

▪ living things store energy as starches (complex carbohydrate polymers - also known as 
polysaccharides) made of many sugar molecules (monomers) also known as monosaccharides  

▪ glucose is an important monosaccharide (sugar) used for energy, it is stored in liver and muscles 
as glycogen which is a polysaccharide made of many glucose molecules connected together  

▪ cellulose - an important polysaccharide made by plants that is tough and flexible and the main 
component in plants that gives them strength and rigidity 

o Lipids 

▪ not soluble in water (don’t dissolve) - fats, oils, and waxes 

▪ made mostly of carbon and hydrogen 

▪ used by living organisms to store energy, and form membranes and water-proof coverings 

▪ steroids are lipids that serve as chemical messengers 

▪ many lipids are made of a glycerol molecule connected to multiple fatty acid chains 

• saturated - carbon atoms are connected to one another by single bonds so the lipid has as 
many hydrogen atoms as possible  

• unsaturated - at least one carbon atom is connected to another by a double bond (so the 
lipid has one or more fewer hydrogen atoms than possible) - tend to be liquid at room 
temperature 

• polyunsaturated - many of the carbons are double bonded so there are a lot of missing 
hydrogen atoms - tend to be liquid at room temperature 

o Nucleic Acids 

▪ contain hydrogen, oxygen, nitrogen, carbon, and phosphorus 

▪ polymers made of nucleotide monomers  
- each nucleotide consists of a 5-carbon sugar, a phosphate group, and a nitrogenous base 

▪ store and transmit hereditary (genetic) information 

▪ Two main types: ribonucleic acid (RNA) and deoxyribonucleic acid (DNA) 
- the sugar in RNA = ribose; the sugar in DNA = deoxyribose 



o Proteins 

▪ contain nitrogen, carbon, hydrogen, and oxygen 

▪ polymers made of amino acid monomers 

▪ more than 20 different types of amino acids are found in nature 

▪ Each amino acid is a compound that contains an amino group (-NH2) on one end and a carboxyl 
group (-COOH) on the other end with a carbon in the middle  
- the carbon in the middle can connect to other atoms and molecules = R-group 
- The R-group is different in each different type of amino acid 
- the R-groups have different properties (acidic, basic, polar, nonpolar, some have carbon rings) 

▪ DNA provides the instructions for how to build proteins (tells what order in which to put the 
amino acids) 

▪ Each protein has a specific role:  

• some proteins carry out / control the rate of chemical reactions  

• some proteins control cell processes 

• some proteins transport small molecules into and out of cells 

• some help fight disease 

• some are used to form muscle and bone structure 

▪ The long chain of amino acids that form proteins are folded into their complex structures (these 
shapes are important for the protein to be able to do its job) 

• First Level - the sequence of amino acids 

• Second Level - parts of the amino acid chain are twisted or folded 

• Third Level - the entire chain is folded into a specific shape 

• Fourth Level - two or more proteins are held together by Van der Waals forces and 
hydrogen bonds 

 !
Graphic Organizers for 2-3 

 



Graphic Organizers for 2-3 continued 
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Organic 
Macro-

molecules

Carbohydrates 
(polysacharides) 

(Starches)

Lipids Nucleic Acids Proteins

Monomers 
that make 
them up

sugars (monosacharides) fatty acids (usually 
connected together by a 

glycerol molecule) 

nucleotides!!!!!!!!

amino acids 

primary atoms 
they are made 
of in addition 
to carbon and 
hydrogen

oxygen none oxygen, nitrogen, 
phosphorus, 

oxygen, nitrogen

function in the 
body

- store / provide energy!
- used by plants and 

some animals to build 
structures!

- transmit chemical 
messages (steroids)

- store energy!
- structural component 

of membranes!
- used to create water-

proof barriers

transmit hereditary / 
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one generation to the next 
(provides instructions for 
how to build each protein)

- carry out / control 
rate of chemical 
reactions!

- control cell 
processes!

- transport small 
molecules into 
and out of cells!

- help fight disease!
- form structural 
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Types / 
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unsaturated (max. # of 
hydrogen atoms), 

saturated (at least one C-
C double bond), 

polyunsaturated (many C-
C double bonds)

fats, oils, waxes DNA (contais sugar 
deoxyribose)!!

RNA (contains sugar 
ribose)

more than 20 
different types occur 

in nature



Reading Log for 2-4 
Pre-Reading Questions 

• How do chemical reactions work? 
• Why do some reactions release energy while others absorb energy? 
• What are enzymes? 

Summary 

• Living organisms are both the chemical compounds that make them up and the chemical reactions tat happen 
within them to make them work, grow, change, etc. 

• chemical reaction - process in which one set of chemicals changes into another set of chemicals; involves the 
breaking of bonds in reactants (the chemicals you have at the start of a reaction) to form new bonds of products 
(the elements are compounds produced in the reaction that you get at the end) 

o different chemical reactions occur at different speeds 

• The body produces carbon dioxide as a waste product, which reacts with water in the blood to form carboxylic 
acid —> carried to lungs where it reverts back to carbon dioxide and is released into the air 

• When chemical bonds break or form, there is a change in energy 

o some chemical reactions release energy (occur spontaneously),  
others absorb energy (require a source of energy or they will not occur) 

o Energy is released from reactions as heat, light, or sound 

o Organisms must have a source of energy to carry out chemical reactions in order to stay alive 

▪ plants get their energy by storing and trapping energy from sunlight 

▪ animals get their energy from eating plants or other animals (from digested food) 

▪ most reactions need some energy input in order to get them started = activation energy   
(even those that release energy)  

• example: burning paper is a chemical reaction that releases energy, however, it does not 
start spontaneously, you have to provide enough energy in the form of heat from match 
for example, to get it started. However, once it is started, the energy released from the 
burning paper in one area will provide enough activation energy to start the reaction in 
surrounding areas. A chain reaction of chemical reactions will result in the entire piece of 
paper being burned if left alone. 

o some chemical reactions needed within living organisms happen too slowly or require too much activation 
energy on their own, so living organisms produce enzymes which are catalysts (substances that speed up 
chemical reactions) made from proteins. These work by decreasing the activation energy needed to start 
a chemical reaction. 

▪ example: carbonic anhydrase is the enzyme used to speed up the reaction of carbon dioxide and 
water to form carbonic acid in the blood 

▪ enzymes’ names usually come from the reactions they catalyze 

o chemical reactions take place because as the molecules of the reactants move around, they collide with 
one another - collisions that are occur with sufficient energy (activation energy) cause the bonds in the 
reactants to break thereby enabling those atoms to react with other atoms forming the products 

▪ enzymes grab onto the reactants in such a way that it reduces the energy needed for reaction 

▪ substrates - the reactants on an enzyme-catalyzed reaction 

▪ proteins fold into specific shapes, enzymes are proteins that have regions that specifically fit 
their substrates called active sites 

▪ substrates are held in the active sites of enzymes by intermolecular forces (like Van der Waals 
forces and hydrogen bonds) until the reaction is over and the products have been formed and are 
released 

▪ an enzyme can catalyze the same reaction over and over  

o Many factors affect how well an enzyme works, including pH and temperature (most work best at body 
temperature) 

o Cells regulate the activities of their enzymes by turning them “on” and “off”  



!
Graphic Organizers for 2-4 
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   reactants  +  activation energy    —>   products 

     (bonds broken)                                   (new bonds formed) 

       energy may be released as heat, light or sound 
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