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            Water and its Importance • Water makes up 70 to 95 percent of most organisms. • When atoms form covalent bonds, and they do not share the electrons equally. It forms a polar molecule • A POLAR MOLECULE is a molecule with an unequal distribution of charge; that is, each molecule has a positive end and a negative end. 
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Water and its Importance• Water makes up 70 to 95 percent of most organisms.• When atoms form covalent bonds, and they do not
 share the electrons equally. It forms a polar molecule• A POLAR MOLECULE is a molecule with an unequal
 distribution of charge; that is, each molecule has a positive end and a negative end.

Page 2
						

Water and its importance
 • Water is an example of a polar molecule. Polar water molecules attract ions as well as other polar molecules.
 • Because of this attraction, water can dissolve many ionic compounds, such as salt, and many other polar molecules, such as sugar.
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Water and its importance
 • Water molecules also attract other water molecules.
 • The positively charge hydrogen atoms of one water molecule attract the negatively charged oxygen atoms of another water molecule.
 • This attraction of opposite charge between hydrogen and oxygen forms a weak bond called Hydrogen bonds.
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Water and its importance
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Water and its Importance
 • Water resists changes in temperature. Therefore, water requires more heat to increase its temperature than do most other common liquids.
 • Water is like an insulator that helps maintain steady environment when conditions fluctuate. Water is extremely important to cellular functions as it helps cells maintain homeostasis.
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Life substances
 • A carbon atom has four electrons available for bonding in its outer energy level.
 • In order to become stable, a carbon atom forms four covalent bonds that fill it’s outer energy level.
 • When carbon bonds with another carbon is forms a single bond.
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Life substances
 • When each atom share two electrons, a double bond is formed.
 When each atom shares three electrons, a triple bond is formed.
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Life substances
 • When carbon atoms bond to each other, they can form straight chains, branched chains, or rings.
 • Chemical formula: C6H12O6• Compounds that have the same chemical
 formula but different three-dimensional structures are called Isomers.
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Life substances
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Molecular chains
 • Carbon compounds vary greatly in size. Some contain just one or two carbon atoms, whereas others contain tens, hundreds or even thousands of carbon atoms.
 • These large organic compounds are called biomolecules.
 Example of a biomolecule is protein.
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Molecular chains
 • Cells build biomolecules by bonding small molecules together to form chains called polymers.
 • A polymer is a large molecule formed when many smaller molecules bond together.
 • Polymers can be formed by condensation and a water molecule is released.
 • Polymers can be broken apart in the process called hydrolysis. A water molecule is attached between the subunits.
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The structure of carbohydrates
 • Carbohydrates are used by cells to provide energy.
 • A carbohydrate is a biomolecule composed of carbon, hydrogen, and oxygen with a ratio of about 2 hydrogen atoms and 1 oxygen atom for every carbon.
 • The simplest type of carbohydrate is a simple sugar called monosacharide.
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Carbohydrates
 • Common examples of are the isomers glucose and fructose.
 • 2 monosaccharide molecules can combine to form a disaccharide, a two sugar carbohydrate.
 • The largest carbohydrates molecules are polysaccharides, polymers composed of man monosaccharide subunits.
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Carbohydrates
 • Examples of polysaccharides are starch, glycogen, and cellulose.
 • Starch is used as energy storage by plant cells and as food reservoirs in seeds and bulbs
 • Mammals store energy in liver in the form of glycogen
 • Cellulose forms the cell walls of plants and gives plants structural support.
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• Starch
 • Cellulose
 • Glycogen
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The Structure of Proteins
 • Proteins provide structure for tissues and organs and carry out cell metabolism.
 • A protein is a large, complex polymer composed of carbon, hydrogen, oxygen, nitrogen, and sometimes sulfur.
 • The basic building blocks of proteins are called amino acids.
 • These building blocks, in various combinations, make thousands of proteins
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proteins
 • Amino acid are linked together when an H from the amino group of one aa and an OH group from carboxyl group of another aa are removed to form a water molecule.
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Protein
 • The covalent bond formed between the amino acids is called a peptide bond.
 • Proteins come in different shapes and sizes. • The number and sequence of aa that make up a
 protein are important in determining its shape.• Certain proteins are acidic, some are basic, and
 some are not charged.• These properties cause the aa to attract or repel
 each other in different ways.
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Protein
 • Many proteins consist of two or more aa chains that are held together by hydrogen bonds.
 • The 3D shape that the protein folds into is extremely important to the function of the protein.
 • If the sequence of amino acids in the protein were to change, the protein might fold differently and not be able to carry out its function in the cell.
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Proteins
 • Proteins are also important in the contracting of muscle tissue, transporting oxygen in the bloodstream, providing immunity, regulating other proteins and carrying out chemical reactions.
 • An enzyme protein that changes that rate of chemical reaction. Some cases, they increase the speed of reactions that would otherwise occur slowly.
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Proteins
 • Enzymes are involved in nearly all metabolic processes.
 • The activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings.
 Enzymes act like a lock and key to facilitate chemical reactions within a cell.
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The structure of Lipids
 • Lipids are large biomolecules that are made mostly of carbon and hydrogen with small amount of oxygen.
 • Fats, oils, waxes, and steroids are all lipids.• They are insoluble in water because their
 molecules are nonpolar and are not attracted by water molecules.
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Lipids
 • Common type of lipid, three fatty acids linked with a molecule of glycerol.
 • A fatty acid is a long chain of carbon and hydrogen.
 • If a single on a fatty acid chain is said to be A double bond is unsaturated and more than one double bond are polyunsaturated.
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Lipids
 • Cells use lipids for energy storage, insulation, and protective coverings.
 • Lipids are the major components of the membranes that surround all living cells.
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Lipids
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The structure of Nucleic Acids
 • A nucleic acid is a complex biomolecule that stores cellular information in the form of a code.
 • Nucleic acids are polymers made of smaller subunits called nucleotides.
 • Nucleotides consist of carbon, hydrogen, nitrogen, and phosphorus atoms arranged in three groups.
 • Nitrogenous base, a simple sugar and a phosphate

Page 27
						

Nucleic Acids
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Lipids
 • Nucleic acid DNA, which stands for deoxyribonucleic acid.
 • DNA contains the instructions used to form all of an organism’s enzymes and structure.
 • DNA forms the genetic code that determines how an organism loos and acts.
 • DNA is passed every time a cell divides and from one generation of an organism to the next.
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Nucleic Acid
 • RNA is another important nucleic acid. Stands for ribonucleic acid.
 • RNA forms a copy of DNA for use in making proteins.
 • The chemical differences between RNA and DNA are minor but important.
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