Chapter 3LS
C3S1 ‘Chemical Compounds in Cells’
I. Elements and Compounds
a. Elements
i. A substance that cannot be broken down into simpler forms
ii. Smallest unit of an element is an atom
iii. Elements are only ONE kind of atom
b. Compounds
i. Made of two or more element
ii. The smallest unit of a compound is called a molecule
c. The compound called water
i. Made up of 2 hydrogens and one oxygen atom
ii. Water is needed to help make chemical reactions happen within cells
iii. Cell also need water to keep their shape
d. Organic and Inorganic Compounds
i. Organic- compounds that contain carbon
ii. Inorganic- compounds that do not contain carbon
II. Carbohydrates
a. Organic compounds made of carbon, hydrogen and ocygen
b. Sugars and starches
c. Found in both the cell membrane and cell wall of living things
III. Lipids
a. Made of the same material as carbohydrates
b. Fats, oils, and waxes are all lipids
c. Lipids are usually stored for later use
IV. Proteins	
a. Large organic compounds made of the same molecules as the other two organic compounds but sometimes nitrogen and sulfur are added
b. Foods high in protein are meat, fish, and eggs
c. Structure of Proteins
i. Basic building blocks of proteins are amino acids
ii. They link together to form different types of proteins
d. Functions of Proteins
i. Enzymes (a type of protein) speeds up chemical reactions and other cell processes
ii. Without them, processes would take too long or not even occur
C3S2 ‘The Cell in its Environment’
· All cells have a membrane that separates it from the outside world
· The membrane is selectively permeable
I. Diffusion
a. This is the main way in which substances move in and out of a cell
b. Substances move from an area of greater concentration to an area of less concentration
c. What causes diffusion?
i. Molecules bump into each other and want to spread out evenly over an area
d. Diffusion of Oxygen
i. Micro organisms survive due to the fact that oxygen is diffusing all the time
II. Osmosis
a. Osmosis and Diffusion
i. Osmosis is known as the diffusion of water
ii. Effects of osmosis
1. Cells shrink or swell due to the amount of water inside of it
b. Active Transport
i. Passive transport is when there is NO energy required to move a substance in or out of a particular cell
ii. If more of a material is needed or if the molecules of a substance are too large, energy is needed to move the substances and is called active transport
c. Transport Proteins
i. Proteins pick up molecules to move them through the cell membrane
ii. Calcium, potassium and sodium are a few examples of substances needing transport proteins to move in and out of cells
d. Transport by Engulfing
i. The cell membrane surrounds and encloses a particle
ii. A vacuole is created with the particle inside
iii. Energy is needed for this process
e. Why Cells are Small
i. Due to the fact that cytoplasm only can take it a short distance (much like a raft)
ii. They could not function very well if they were any larger
1. Getting waste out and materials in would cause many problems
C3S3 ‘Photosynthesis’
I. Sources of Energy
a. Plants capture light and uses it to make food (photosynthesis)
b. Nearly all the energy directly or indirectly comes from the sun
c. Organisms that make their food are known as autotrophs
d. Organisms that cannot make their own food are known as heterotrophs
II. The Two Stages of Photosynthesis
a. During photosynthesis, water and carbon dioxide into oxygen and sugars
b. STAGE #1 Capturing the Sun’s Energy
i. This process occurs mostly in the leaves of plants
ii.  Plants are green due to the green pigment called chlorophyll
iii. Chlorophyll traps light and uses it for stage 2 in the processs
c. STAGE #2 Using Energy to Make Food
i. Two raw materials for this stage- water and carbon dioxide
ii. Roots absorb the water
iii. Carbon dioxide comes into the plant through the stomata
1. These are found on the underside of the leaf
iv. Chemical reactions powered by energy produces sugar and oxygen
d. Photosynthesis Equation
i. 6CO2 + 6 H2OC6H12O6 + 6O2
ii. Sugars created are used by the plant or stored as fats
C2S4 ‘Respiration’
I. What is Respiration?
a. The process by which cells break down food and release energy
b. Storing and Releasing Energy
i. Energy within a producer are ‘saved’ in carbohydrates
ii. When energy is needed, the carbohydrates are broken down
c. Breathing and Respiration
i. One meaning has to do with taking air into your lungs
ii. Breathing type of respiration is needed to bring oxygen in your lungs
iii. The oxygen is needed to release energy
d. The TWO stages of Respiration
i. 1st in the cytoplasm, the sugars are broken down into smaller molecules
ii. 2nd in the mitochondria, the sugars are broken down into forms small enough so they can converted into energy
iii. Carbon dioxide and water are the TWO products of Respiration
e. The Respiration Equation
i. C6H12O6 + 6O2  energy + 6H2O + 6CO2
ii. Raw materials are sugar and oxygen
f. Comparing Photosynthesis and Respiration
i. These processes can be thought of as ‘opposite processes’
ii. The two processes keep the levels of oxygen and carbon dioxide fairly constant
II. Fermentation
a. Energy releasing process without the use of oxygen
b. Alcoholic Fermentation
i. When a single-celled organism like yeast, breaks down sugars  and alcohol is produced
ii. Important for bakers and brewers
c. Lactic Acid Fermentation
i. When there is not enough oxygen to release energy, and lactic acid takes it place
ii. Your muscles are not taking in enough oxygen to replace the oxygen being used
iii. The pain in your body is the lactic acid burning  in your muscles
C3S5 ‘Cell Division’
· The regular period of growth and development of cells is known as the cell cycle
I. STAGE #1 Interphase
a. The period before cell division
b. DNA is copied and prepares to divide
c. Growing
i. The internal workings of the cell are made and copied
d. Copying DNA
i. The genetic material is copied in the chromatin
ii. Each cell needs the exact material to survive
e. Preparing for Division
i. Interphase is over and division begins once the nucleus of the cell is visible
II. STAGE #2 Mitosis
a. The stage when the nucleus divides into TWO new nuclei
b. There are FOUR phase to mitosis
i. Prophase- 1st division phase 
1. chromosomes are formed 
2. Centrioles are move to opposite ends of the cell
3. Spindle fibers bridge between the centrioles
ii. Metaphase- 2nd division phase
1. Chromosomes are paired and in the middle of the cell
2. Chromosomes are attached to spindle fibers by the centromere
iii. Anaphase- 3rd division phase
1. The centromere splits and the chromosomes separate
2. The chromosomes move to opposite ends of the cell
iv. Telophase- 4th division phase
1. Chromosomes lose their rod-like appearance
2. Nuclear membrane forms around the chromosomes
III. Stage #3 Cytokinesis
a. The division of the cytoplasm
b. After stage #3, two new ‘daughter cells’ are formed
c. Cytokinesis in animal cells
i. The cell membrane squeezes together and pinches into two cells
d. Cytokinesis in plant cells
i. The cell wall in plant cells is rigid and needs to be cut by a cell plate
ii. The cell plate is then transformed into new cell membrane for each new cell
IV. Structure and Replication of DNA
* An x-ray machine was used to see what DNA looked like
a. The Structure of DNA
i. it looked like the structure was a twisted ladder
ii. the handrails were made of sugars and phosphates
iii. the rungs of the ladder were made of pairs of nitrogen base 
1. Thymine and Adenine
2. Guanine and Cytosine
b. The Replication Process
i. The twisted ladder  unwinds and separates
ii. Nitrogen bases floating the in nucleus pair up with the bases on the ½ ladder
iii. Two new DNA molecules are formed


