


MATERIAL WORLD – TYPES OF REACTIONS
Electronic Science LabBook
Designed by HMG

When you are required to put an answer in this booklet, the point at which you start typing is marked with a red X. Your typed answer should also appear in red. Delete the X leaving just your answer.
If you are required to paste or draw something, this is stated in BLUE. You can then photograph your work and paste it into this LabBook. In many experiments and investigations, you will be asked to photograph or video the experiment. You should insert these in the appropriate place in this LabBook.
When you are asked to look at a website for information to write an answer don’t just cut and paste the information in. Read the information and write an answer in YOUR OWN WORDS. You may wish to discuss your answer with your classmates and teacher first to make sure you understand it correctly.
For additional work (e.g. homework, revision) you will use the following books. You will be told which pages to use.		SciPad – 
Science World 10 textbook 

Learning outcomes for this topic

Review of Year 9 work 
· Atoms and their structure including bulls eye diagrams.
· Elements, Compounds and Mixtures.
· The periodic table is a way of classifying elements according to their atomic number.
· Difference between physical and chemical changes, and how to recognise them.
· Task 1
· Task 2


The Periodic Table, formation of ions and ionic compounds 
· Understand the arrangement of the periodic table
· Task 3
· Task 4
· Draw bullseye diagrams of atoms and ions
· State the electronic configuration of atoms and ions
· Task 5
· Task 6
· Explain the formation of cations by losing electrons
· Explain the formation of anions by gaining electrons
· Describe ionic compound formation 
· Write ionic formulae using ion table 
· Task 7
· Explain the difference between ionic compounds and molecules
· Classify a list of substances as either ionic compounds or molecular substances
· Task 8

Physical and Chemical changes and Types of Reactions 
· Define a physical and a chemical change
· Recognise when a physical and a chemical change occur
· Task 9
Classify decomposition, precipitation/exchange and combustion reactions, based on observations
Use word and formula equations to represent specified chemical reactions 
· Task 10
· Task 11
· 

[bookmark: _Review_of_Year]Review of Year 9 work
· [bookmark: _Atoms_and_their]Atoms and their structure including bulls eye diagrams 
· [bookmark: _Elements,_Compounds_and]Elements, Compounds and Mixtures.
· [bookmark: _The_periodic_table]The periodic table is a way of classifying elements according to their atomic number.
· [bookmark: _Difference_between_physical]Difference between physical and chemical changes, and how to recognise them.

[image: http://fc03.deviantart.net/fs71/i/2012/043/1/4/spandy_chemistry_joke_by_spong3holly-d4pgdjq.jpg]

Watch the powerpoint called ‘Review of Year 9 work” in class, your 
teacher will put it on Edmodo or Blendspace for your reference as well.

Write a summary of information from the powerpoint
X

[bookmark: _TASK_ONE__]TASK ONE
Experiment:  
1. Heat a piece of chocolate in a tablespoon over a beaker of hot water. 
2. Boil an egg in a beaker of hot water.

Paste photographs here to show what happens

Which change is a physical change? X
Explain your answer: X

Which change is a physical change? X
Explain your answer: X


[bookmark: _TASK_TWO]TASK TWO
Complete the following table to explain the meaning of the words:

atom - X
atomic number- X
mass number - X
element - X
compound – X
mixture - X
periodic table - X
physical change - X
chemical change - X


· [bookmark: _The_Periodic_Table,]The Periodic Table, formation of ions and ionic compounds
· [bookmark: _Understand_the_arrangement][image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcQTFWq7iuaAANW4bz2GKL6CPDvx8y-NkfQ6r6v-MVuc0gWXXVschA]Understand the arrangement of the periodic table

TASK THREE
The columns of the periodic table are called  X  and tell us X
The rows of the periodic table are called   X  and tell us X
Paste a periodic table here, preferably one that shows the group numbers


[bookmark: _TASK_FOUR]TASK FOUR
Visit some sites showing information about the periodic table  (possible sites to visit given below)
http://www.chemicalelements.com/
http://www.rsc.org/periodic-table/?gclid=CICP_8Kygr0CFQJxvAodFwsA5A
http://www.learner.org/interactives/periodic/

Which group and period would you put the atoms with the following electron arrangements:
Unknown atom (a): 2,2    	 group X   period X
Unknown atom (b): 2,8,7   	 group X   period X
Unknown atom (c): 2,8,1  	 group X   period X
Unknown atom (d): 2,6    	group X   period X
Unknown atom (e): 2,8,8,1   	 group X   period X

For Experts:  Find out about isotopes. Be prepared to explain it to the class next period. X





· [bookmark: _Explain_the_formation][image: http://www.spot.ph/files/2013/07/1372920499-WL-Minion.jpg]Explain the formation of cations by losing electrons
· [bookmark: _Explain_the_formation_1]Explain the formation of anions by gaining electrons 
· [bookmark: _Draw_bullseye_diagrams]Draw bullseye diagrams of atoms and ions
· [bookmark: _State_the_electronic]State the electronic configuration of atoms and ions


One of the driving forces in chemistry is for an atom to obtain a full valence (outer) energy level, so an atom which does not yet have this arrangement, will tend to lose, gain or share electrons in order to obtain a full valence level and therefore become more X. Positive ions (called X) are formed when atoms X electrons. Negative ions (called X) are formed when atoms X electrons. 
http://www.youtube.com/watch?v=Bfg9pq3Whmw
http://www.youtube.com/watch?v=900dXBWgx3Y

[bookmark: _TASK_FIVE]TASK FIVE
Complete the following: (the first example has been done for you)
sodium atom (Na):   	atomic number = 11 and mass number = 23
			number of protons = 11 
number of neutrons = 12
number of electrons  = 11
electronic arrangement = 2,8,1

sodium ion (Na+):   	atomic number = 11 and mass number = 23
			number of protons = 11 
number of neutrons = 12
number of electrons  = 10
electronic arrangement = 2,8

magnesium atom (Mg): 	atomic number = 12 and mass number = 24
			number of protons = X
number of neutrons = X
number of electrons  = X
electronic arrangement = X

magnesium ion (Mg2+):   atomic number = 12 and mass number = 24
			number of protons = X
number of neutrons = X
number of electrons  = X
electronic arrangement = X

sulfur atom (S): 		atomic number = 16 and mass number =32
			number of protons = X
[image: http://justathought92.files.wordpress.com/2013/04/70fb1-despicable-me-characters-hr-6.jpg?w=486&h=728]number of neutrons = X
number of electrons  = X
electronic arrangement = X

sulfide ion (S2-):  	 atomic number = 16 and mass number = 32
			number of protons = X 
number of neutrons = X
number of electrons  = X
electronic arrangement = X

chlorine atom (Cl): 	atomic number = 17 and mass number = 35 
			number of protons = X
number of neutrons = X
number of electrons  = X
eectronic arrangement = X

chloride ion (Cl-):  	atomic number = 17 and mass number = 35
			number of protons = X
number of neutrons = X
number of electrons  = X
electronic arrangement = X


The process of ion formation can be represented as follows:
The sodium atom loses 1 electron to form a positive sodium ion.            Na: 2,8,1       Na+: 2,8   +   1e
The sodium ion has a +1 charge because it has 11 protons(+11) and 10 electrons(-10), so has one more proton than electron.

The chlorine atom gains 1 electron to form a negative chloride ion.         Cl: 2,8,7   +     1e       Cl-: 2,8,8
The chloride ion has a -1 charge because it has 17 protons(+17) and 18 electrons(-18), so has one more electron than proton.

[image: http://eveecology.files.wordpress.com/2012/10/5494173_700b1.jpeg?w=852&h=801]
TASK SIX:
Explain how a magnesium atom forms the magnesium ion. Then write an equation to represent the process. ( as shown above)
X
Explain how a fluorine atom forms the fluoride ion. Then write an equation to represent the process.
X
Explain how a calcium atom forms the calcium ion. Then write an equation to represent the process.
X
Explain how an aluminium atom forms the aluminium ion. Then write an equation to represent the process.
X
Explain how a sulfur atom forms the sulfide ion. Then write an equation to represent the process.
X

Finally:
Develop with a rule (or rules) that links the group number to the charge on the ion formed.
X





· [bookmark: _Describe_ionic_compound]Describe ionic compound formation 
· [bookmark: _Write_ionic_formulae]Write ionic formulae using ion table 

Once we have positive ions and negative ions, the zillions of oppositely charged ions attract each other and are held together in a giant 3-d crystal lattice by these electrostatic forces of attraction which are called ionic bonds. The ratio of positively charged ions to negatively charged ions is the ionic formula of the compound e.g. sodium chloride = NaCl
[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQf4dS8qilmtDNYCsC4wOId19_pWOfeZnXntUOH2AgGPeyQJguu]
[bookmark: _TASK_SEVEN]TASK SEVEN
Youtube  - about writing ionic formulae using only monatomic ions: http:/ /www.youtube.com/watch?v=URc75hoKGLY
Youtube  - about writing ionic formula containing polyatomic ions: http://www.youtube.com/watch?v=p9iQ5Qn42DM
Youtube  - more practice with writing ionic formulae: 
http://www.youtube.com/watch?v=X_LVANMpJ0c


[image: Picture]

[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTSxCaKfHPrZ1umOpYhIM5pDeTCsjCcFJz0Klk8jBG_3DIP7Lcs]










The following two websites are great for helping to write formulae:
Interactive ionic compounds: http://www.learner.org/interactives/periodic/index.html
Interactive using scales: http://www.chemfiles.com/flash/formulas.html   


· [bookmark: _Explain_the_difference]Explain the difference between ionic compounds and molecules
· [bookmark: _Classify_a_list]Classify a list of substances as either ionic compounds or molecular substances
[bookmark: _Physical_and_chemical]
When we have bonding between metals and non-metals, we result in an  X  compound, which is made out of X and X
When we have bonding between non-metals and non-metals, we result in a  X  compound, which is made out of individual X 

[bookmark: _TASK_EIGHT]TASK EIGHT
Make a table, putting all the ionic substances in one column and all the molecular substances in another column. Use google to search for diagrams representing each substance, to place next to the name.
sodium chloride (NaCl)		water (H2O)		ammonia (NH3)		magnesium oxide (MgO)
glucose (C6H12O6)		Silver fluoride (AgF)	methane (CH4)		ethanol (CH3CH2OH)


[bookmark: _Physical_and_chemical_1]Physical and chemical changes and Types of Reactions
· [bookmark: _Define_a_physical]Define a physical and a chemical change
· [bookmark: _Recognise_when_a]Recognise when a physical and a chemical change occurs 

[image: http://www.wallpaperswala.com/wp-content/uploads/2013/09/funny-despicable-me-2-minions-wallpaper.jpg][image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcR4MbAw119gkeZMf_BkJKj5lAXkqDtYBYITJTLIKu1Dq51EHJ2Kjg]





[bookmark: _TASK__NINE]TASK  NINE
Definition of physical change:  X
Explain how we would know a change that we observe is a physical change: X
Definition of chemical change: X
Explain how we would know a change that we observe is a chemical change: X
Classwork: Take before and after photographs of each of the following three chemical changes, then write word and formula equations for each of them (you did these reactions in Year 9)
Burning a piece of magnesium ribbon
Adding a piece of magnesium ribbon to hydrochloric acid
[image: Chemistry Jokes are fun. . seriously dude i think youve overreacting, 'tts. Are you trying to remember a good chemistry joke? All the good ones argon.]Heating copper carbonate powder in a boiling tube








HOMEWORK: At home Watch the Clickview in Science : “Chemical Reactions - Material World Series”

· [bookmark: _Classify_decomposition,_precipitati]Classify decomposition, precipitation/exchange and combustion reactions, based on observations
· [bookmark: _Use_word_and]Use word and formula equations to represent specified chemical reactions 

There are millions and millions of different reactions. To help us make sense of them, we can classify them into different types (in much the same way that we classify all the millions of different animals into different types, such as dogs, cats, birds, fish etc)

In year 10, we will be looking at a few types of reactions. In this section of work we will look at decomposition reactions, precipitation/exchange reactions and combustion reactions.

[bookmark: _TASK_TEN_–]TASK TEN – Experiments

Decomposition Reactions 
One reactant breaks down into two or more products.
Youtube lesson : http://www.youtube.com/watch?v=bQJvbmHD1Lg
[image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\9606T70J\MC900445120[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\T3H261XX\MC900390784[1].wmf]
[image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\9606T70J\MC900445120[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\T3H261XX\MC900390784[1].wmf]



  				






Take photographs of two different decomposition reactions in class. Write word and fomula equations for each. X

Precipitation/Exchange Reactions   (some websites and texts call it double displacement)
When two solutions are mixed to produce a solid product. The ions swop partners and one of the products is an insoluble substance.

[bookmark: _GoBack]
[image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\02U9Q1WH\MC900438237[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\AD6ZRQRD\MC900438233[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\02U9Q1WH\MC900438237[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\79WFX5RL\MC900438235[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\79WFX5RL\MC900438235[1].wmf]
[image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\AD6ZRQRD\MC900438233[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\EKABHGCH\MC900438239[1].wmf][image: C:\Users\mhamling\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\EKABHGCH\MC900438239[1].wmf]









Take photographs of four different precipitation/exchange reactions in class. Write word and fomula equations for each. X


Combustion Reactions
A substance reacts with oxygen, producing a lot of energy. 
[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcRdXM170w19NsOKvbdkUXWy19nNW4WAAgMN0i4aSQXHuY2xxNci]
[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSEM4pEAQ0bLbrng281jEZK3GgDCVU8JaVrTtyX1bJBgSVZy-SK9w][image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcQOjXMR3cDDO2W29ZPEAxUA5CAeJXw7mUeCw_xk4-2bUtKxAZMf][image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQyFNGSwaPmOE9H9Z_6q7QjeB5--WWuT1qW0warg9z2yMV82xWNXA]
 








Take photographs of two different combustion reactions in class. Write word and fomula equations for each. X




[bookmark: _TASK__ELEVEN]TASK  ELEVEN

Make a poster about what you have learned in this Chemistry Topic. Use pictures, word bubbles to create an attractive an informative presentation.



EXTRA FOR EXPERTS: BALANCING EQUATIONS

Task : Go to the following website and practice balancing equations
http://funbasedlearning.com/chemistry/chemBalancer/default.htm
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