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BASIC CHEMISTRY FOR BIOLOGY STUDENTS (21 min.)

Name: _______________________________
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Date: _____________

Elements

1.  Of the ______ elements that occur naturally, fewer than ______ are ____________ important

2.  _______ are so important that they demand special attention from biologists:  ____,  ____,  _____,  _____,  _____, and _____

Chemical Bonding

3.  When its outer ________  ________ is full, an atom is stable – it cannot ____________ with other atoms

4.  The atoms of most elements (exception: the _________ gases)  don’t have a stable outer energy level, so they tend to ________________________________ to form ___________

5.  They can combine (_______) in different ways:


A)  __________ bonding:  atoms lose or _____ electrons to end up with a ________ outer shell

e.g.
Sodium (___) has _____ electron in its outer shell, so it will _______ one to form the ion _____


Chlorine (___) has ____ electrons in its outer shell, so it will ______ one to form the ion _____


The resulting _____________  ____________ particles are __________ to each other, and will form the compound ___________


A relatively strong bond, but can __________  _________ in water to give ions in ______________


B)  __________ bonding:  atoms ___________ some of their ___________ electrons with other atoms




Is __________ than an ionic bond


Each atom contributes ___ electron to a single bond, so a bond is formed from a “_________  __________” of electrons


Atoms can form double or triple bonds by each contributing additional electrons:





Type of bond:
Each atom contributes:

No. of “shared pairs”:





SINGLE

__________________

________





DOUBLE

__________________

________





TRIPLE

__________________

________

6.  The biologically important elements tend to form __________ bonds.

Chemical Reactions

7. There are three basic types of reaction:


A) two (or more) atoms ( _______________


B) a molecule ( _______________________


C) two molecules ______________ atoms

8.  We use chemical ________________ to describe reactions

9.  Molecules that result from a reaction must have the same ___________ and _________ of atoms as those that made up the molecules that went in to the reaction


[The is called the Law of _____________ of _______________]

Water

10.  Molecules of water are able to dissociate into ______________  and ______________

11.  The pH scale indicates the ________________________________________________

12.  The concentrations of ______ and _______ are equal at pH _____;  a _____ pH indicates _______ conditions, while a ______ pH indicates ______________ conditions

13.  Some examples of the pHs in biological systems: Cytoplasm: _____  Blood: ______

The Chemicals of  Life

14.  The element _________ is essential: it is able to form ___________ bonds with itself

15.  A branch of chemistry called ____________ chemistry is devoted to the study of ___________ compounds

16.  There are four basic types of biological molecules:


______________
________________
________________
_______________

Carbohydrates

17.  Carbohydrates are the most ___________- biological molecule

18.  They contain the following elements in the given ratio: _________________

19.  Foods that are sources of carbohydrates for humans: ____________
_______________


_______________
_______________

20. The most basic molecule:  the sugar ______________  (chemical formula: _____________)

21.  It occurs in different ______________

22.
  It is a __________ sugar, or ___________________, and a building block for more _____________ carbohydrates, and the base of the cellular ___________ chain

23.  When two __________________ are joined, they form a unit called a __________________

24.  The reaction, called _________________ or _________________, gives off a molecule of ___________.  ________________, formed by the linkage of many units, generate a molecule of ____________ for each chemical ___________ formed

25.  The function of carbohydrates is ___________  _______________: plants use the substance ____________, and vertebrates use the substance _________________

26. In order to extract the energy from these molecules, they must first be __________  _______ into glucose again.  The chemical reaction, called _______________, involves the addtion of the parts of a ___________ molecule at the site of the bond  

27.  This reaction occurs during the process called ______________

28.  Carbohydrates also have structural functions:



Plants make ______________ (made of _________ glucose units) which is not as easily ______________ as starch



Animal exoskeletons are made of ____________ -- chains of glucose enriched with ____________ groups

Lipids

29.  Lipids are ______________ in water, and other polar substances

30.  Their building block is the _________  __________: a chain of carbon atoms:



______________ = all single bonds in the chain (______ reactive; tend to deposit)


 
______________ = some __________ bonds  (_______ reactive; break down more easily)

31.  Lipid storage:


In animals:  as _________--  not as readily available as source of energy as ____________, but more efficient; the same amount stores ______ the energy of carbohydrates

In plants:  excess starch converted to __________ (e.g. ______________) as energy, especially as a source for seedlings for use prior to their beginning to make their own food

32.  Stored lipids are used only when the organism has _________________________________

33:  Structural uses of lipids:  as _________________- for keeping out extremes of temperature 



Video examples: 
___________ -- to keep ________________________________






___________ -- to keep ________________________________

34.  Lipids are also used as _____________________________ for vital tissues: 



Video examples: 
Animals:  
to keep ________________________________






Plants:
to keep ________________________________

Proteins

35. Proteins have _________________ uses (e.g. ________,  __________,  ___________)

36. Proteins are also stored as nutrients in ________, and as ____________ and ____________

37.  There are ______ different amino acids, that are linked in a ___________ bond to form chains called __________________________

38.  Formation of the peptide bond is a ________________ reaction; a _______ molecule is released with each bond

Nucleic Acids

39.  Named this because they were first observed as ____________  _______________ in the nuclei of cells


  40.  DNA:













One of four: ____
____
____
____











The whole unit is called a _______________





_______________




41.  Long chains of ______________ bonded together form the molecule _____, whose strands are twisted by ___________ bonds into a spiral shape

42.  The exact sequence of the _________ forms the genetic code of an organism

43.  RNA is similar to DNA, except that it is ___________-stranded, and the basic unit has a different sugar, _______________, and the base Thymine is replaced by ____________

44.  RNA occurs in several forms in cells; it carries out the ______________ of the genetic code

base





P





sugar








