C1 1.4  Forming Bonds                                                     Name:
When elements react, their atoms join with other atoms to form compounds. This involves giving, taking or sharing electrons to form ions or molecules. Compounds formed from metals and non-metals consist of ions.  These bonds are called ionic bonds. Compounds formed from non-metals consist of molecules. In molecules the atoms are held together by covalent bonds.

1.  A compound is a substance made up of 2 or more ………………………………………..

2.  Metals that have joined together with non-metals to make a compound form …………………….. that are joined by ………………………… bonds.

3.  Non metals that have joined with other non-metals to make a compound form …………………… that are joined by ……………………… bonds.
Ionic Bonding

The Noble Gases are in Group ….. of the Periodic Table.  Their outer shells are full and they are therefore very unreactive.  Atoms naturally like to react with others so that they can fill their outer shell and become …reactive like the Noble Gases.   They do this by either losing or gaining electrons so that their outer shell is full.

If they gain electrons then because electrons are ……………………… charged, they will become more negative.  For example, if 1 electrons is gained, the atom (now called an ion) will have a charge of minus 1 (e.g. “Cl-“ is the symbol for a chlorine ion (Cl with a charge of minus 1)).  If the atom loses electrons then there will be ………. positively charged protons than electrons, giving the ion a …………….. charge such as (Al3+  (an aluminium ion which has lost ….. electrons to become positively charged)).
Metals lose electrons and form positive ions whereas non-metals gain electrons to form negative ions.
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  Group 1 elements have …. electrons in their outer shell.
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Group 7 elements have …. electrons in their outer shell.

Covalent Bonding
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· Covalent compounds are formed when non-metal atoms react together with ...................

· As these atoms come near their outer electrons are attracted to the nucleus of both atoms and become shared by the atoms.

· The shared electrons count towards the shells of both atoms and therefore help fill up incomplete electron shells.
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  Chlorine has 7 electrons in its outer shell.  Therefore by sharing 1 electron each – both atoms now have 8. This new molecule would be called Cl2 because there are 2 atoms joined.
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Carbon has ...... electrons in its outer shell. It therefore needs to share ..... electrons to get a full shell of 8.  Hydrogen has .... electron in its only shell and therefore needs .... more to be full.  Four hydrogen atoms therefore each share their only electron with carbon.  This molecule would therefore be called CH... because there are 4 hydrogens for 1 carbon.

Copy the following diagrams (to the right) like in the above chlorine example and show how the covalent bonds will be formed.
1)   Both fluorine and chlorine needs 1 more electron to attain a full electron shell.  Draw out the diagram to show the bonding in fluorine chloride (FCl).

2)  Both hydrogen (1) and chlorine (2.8.7) needs 1 more electron to attain a full outer shell to form hydrogen chloride (HCl).
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3)  Hydrogen each need to share ... electron to be full and oxygen needs to share .... electrons to become full.
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HOMEWORK

1 
Fill in the table to show what happens when different atoms gain or lose electrons to form ions. 


The first two have been done for you.


(Remember: when atoms react they get full outer shells of electrons, which is two for the first shell, and eight for the next two. Metals need to lose electrons to get a full outer shell, and non-metals need to gain electrons.)

	Atom 
	Gains/loses electrons
	Number of electrons gained/lost
	Ion
	Metal or 
non-metal? 

	Li 
2,1 
	loses
	1
	[2]+
	metal

	O 
2,6
	gains
	2 
	[2,8]2–
	non-metal

	K 
2,8,8,1
	
	
	
	

	C
l 2,8,7
	
	
	
	

	Na 
2,8,1
	
	
	
	

	Ca 
2,8,8,2
	
	
	
	

	F 
2,7
	
	
	
	

	S 
2,8,6
	
	
	
	

	Mg 
2,8,2
	
	
	
	


2.      Draw dot and cross diagrams to show the bonds in:
· Potassium chloride formed from potassium reacting with chlorine
· Carbon dioxide (CO2)
· Water (H20) (count hydrogen as a non-metal)
