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- Year 10 - Chemistry: Structure & Bonding

You have missed some lessons. Don’t worry - this will give you the
essential knowledge you need to join back in. e
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ATOMS & ELECTRONS I 2) IONIC BONDING (3) GIaNT ioNIC LaTTICES 30

« Atoms are made up of a nucleus « Metal atoms lose electrons to form « Made up of a regular repeating pattern
(protons and neutrons) and positive ions (cations). of positive and negative ions.

electrons in shells. « Non-metal atoms gain electrons to form * Have high melting and boiling points

« Atoms are more stable when they negative ions (anions). due to strong electrostatic forces.
avealfulonter shell(Siachors)! Oppositely charged ions attract each other || » Conduct electricity when molten or

« They form bonds by losing, gaining through strong electrostatic forces. dissolved in water because the ions can move.

or sharing electrons to achieve a Example: sodium chloride (NaCl). « Often soluble in water.
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« Non-metal atoms share pairs of electrons « Simple molecules (e.g. Hy, H;0, 0;) include diamond, graphite and silicon dioxide
to form covalent bonds. have strong covalent bonds within the (Si0y).
« Each atom achieves a full outer shell molecules. Made up of many strong covalent bonds
by sharing electrons. « Weak intermolecular forces act between throughout the structure.
the molecules. Have high melting and boiling points.

o Examples: -

« These weak forces lead to low melting Diamond s very hard due to its 3D network.
and boiling points, Graphite has layers that can slide over each other
o They do ot conduct electricity. and delocalised electrons, s it conducts electricity.

Diamond Graphite sio,
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« Metal atoms lose electrons to form positive Different structures lead to different properties. || jonic bond electrostatic attraction between
metal icans in a lattice. « Compare the diagrams and key features: oppositely charged ions.
« Delocalised electrons move freely throughout sipamoisetar | lonic attis covalentbond  sharing of electrons between atoms.
the structure. - tiraction between positve metal i
« The delocalised electrons carry charge, allowing D D metallic bond  2£7ecion between posiive metal ons
metals to conduct electricity and heat. -
+ Metals are malleable and ductile because the 20 on Chanyedaion o goupCrstoms
layers of ions can slde past each other. o lowmp/bp « high mp/bp molecule two or more atoms covalently bonded.
LAk ) « donot conduct « conducts (molten) e regular repeating arrangement of ions
(posttive) “ A « weak forces « soluble in water or atoms.
Giant covalent Metallic iR siectronfiss o move through a et
o
L] 3 j o intermolecularforce weak forces between molecules.
i) o IP i polymer. long chain of repeating units.
electrons @ ° « high mp/bp « high mp/bp alloy. amixture of metals (or a metal and
« hard (eg.diamond)  « conducts Er e e D)
« may conduct « malleable/ductile
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@ What happens to electrons in ionic bonding? O  Ican describe ionic, covalent and metallic bonding.

@ What holds ions together n a lattice? O 1canexplain how structure affects the properties

@ Why can molten ionic compounds conduct electriity? of substances (e.g. melting points, conductivty).

@ What s shared in covalent bonding? @ | can compare simple molecules and giant structures.

@ Whatare intermolecular forces? O ! can recognise and interpret diagrams of different structures.
@ Why do simple molecules have low boiling points? (O 1 can use key vocabulary accurately.

@ Name one giant covalent substance. O I feel ready to rejoin the lesson!
@ Why does graphite conduct electricity?

R m——— s NOW I'M READY TO REJOIN THE LESSON! =, >
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o Non-metal atoms share pairs of electrons to form covalent bonds.
o Each atom achieves a full outer shell by sharing electrons.
o Examples of covalent bonding include H,, H,0, O, and CO,.

o

Hydrogen (H,) Water (Hq0) Oxygen (0,) Carbon Dioxide (CO,)
g
\/
o Each hydrogen atom has o Oxygen has 6 electrons in  Each oxygen atom has 6 o Carbon has 4 electrons in its
1 electron. its outer shell. electrons in its outer shell. outer shell.
o They share one pair of o It shares one pair of electrons o They share two pairs of « Each oxygen atom has 6 electrons
electrons. with each hydrogen atom. electrons (four electrons). in its outer shell.
o This gives each hydrogen « This gives oxygen a full o This gives each oxygen atom || * C§rbon shares two pairs of electrons
a full outer shell (2 electrons). outer shell (8 electrons) and with each oxygen atom.
cayifoaehiaihilteRbel a full outer shell (8 electrons). ! " i,
* Asimple covalent bond is 3 o This gives carbon and each oxygen
formed. (2 electrons). ° ?0:2:219 covalent bond is a full outer shell (8 electrons).
e Two single covalent bonds are ) o Two double covalent bonds are
formed. formed.
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