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SOLIDS 

 

AMORPHOUS SOLIDS: 

- Hard, 
- Incompressible, 
- No geometric shapes (as long as it is not cut and melted) 
- Have irregular and random stacking of particles 
- Glass, car tires, plastic, butter, etc. 

The most fundamental difference between crystal joins is: 

- Crystal solids have a certain melting temperature, but amorphous solids 
soften at a certain temperature range and gain a sense of rationality. 

- The temperature at which amorphous joints begin to soften is called glass 
transition temperature. 

CRYSTALLINE SOLIDS:  

- Hard,  
- incompressible,  
- have distinctive geometric shapes  
- Regular stacking of atoms, ions or molecules Solids.  
- They have the stability provided by gravitational forces.  
- Size and shape depend on the crystallization environment and duration.  

The physical properties of crystalline solids such as melting point, density, 
hardness, conductivity depend on the positions of particles in the crystal and 
attractive forces between them. 
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1. Ionic Crystals: (NaCl, KNO3, NH4Cl, MgO, etc…) 
ü In ionic compounds, particles are 

connected to each other by the 
electrostatic attractive forces between 
positive and negative ions. 

ü Since the attractive forces between the 
ions are very strong, the melting points 
are very high. 

ü Since the ions cannot displace, they do 
not transmit electric current in solid state. 

ü They are hard. 
ü Brittle. 
 
 
 

2. Molecular Crystals: (SO2, CO2, H2O, I2, etc…) 
 
ü Molecules are held together by weak 

interactions such as London forces, dipole-
dipole forces, and hydrogen bonds. 

ü Melting and boiling points are low due to weak 
interaction. 

ü They are soft. 
ü They do not transmit electricity. 
 
 
 
 

3. Network Crystals: (a-Cdiamond, b-Cgraphite, SiO2-quartz, B-boron) 
 
ü All bonds between atoms are covalent 

and networked. 
ü Melting points are high. 
ü Most are hard. 
ü They do not transmit electricity. 

 
 
 
 
 

4. Metallic Crystals: (Na, Mg, Fe, Cu, Au, Pt) 
Metal atoms are held together by metallic 
bonds, in which the atoms pack together and 
the outer electrons can easily move around 
within the solid. Metallic bonds are 
nondirectional, meaning that metal atoms can 
remain bonded while they roll against each 
other as long as some parts of their surfaces 
are in contact. These unique properties of 
metallic bonds are largely responsible for 
some of the valuable behavior of metals, 
including their conductivity, brightness, ductility and malleability. 
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QUESTIONS: 

1. In amorphous solids, the atoms or molecules are held together in a 
completely random formation. 

True   False 

2. Which of the following is true of solids? 
 
A. Solids maintain a defined shape and size under all conditions. 
B. All solids have a crystalline structure. 
C. All solids maintain a defined shape and size if conditions remain constant. 
D. All solids have a lattice structure at the atomic level. 

 
3. One major difference between crystalline and amorphous solids is that 

 
A. crystalline solids have a precise melting point. 
B. amorphous solids have a lattice structure. 
C. crystalline solids break unpredictably and can produce curved fragments. 
D. amorphous solids always behave consistently and uniformly. 

 
4. A friend in your chemistry class is struggling to understand why 

crystalline solids are grouped into four main types: network, 
molecular, ionic, and metallic. Which explanation below will BEST help 
him begin to understand why chemists might have these groups? 
 
A. Crystalline solids all share a lattice structure, but have different densities. 

Chemists use the groups to organize the solids by density. 
B. Crystalline solids all share a lattice structure and the same types of bonds, 

but are composed of different elements. These elements affect the way the 
solid conducts heat and electricity. 

C. Crystalline solids all share a lattice structure, but behave differently under 
similar conditions. 

D. Crystalline solids all share a lattice structure, but the bonds that hold them 
together at the atomic level differ. The elements that make up the solids 
also differ. These differences affect how a solid conducts heat and electricity, 
its density, and 
 

5. Solids have many different properties. ___________ solids are known 
for their ability to be flattened into a sheet, stretched into a wire, and 
to conduct energy well. 
 
A. Molecular 
B. Metallic 
C. Network 
D. Ionic 

 
6. It is possible to tell the difference between a solid with a crystalline 

structure and one with an amorphous structure just by looking at it. 

True   False 
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7. An engineer is designing an electrical system and is looking for a 
material to transmit energy. She has four solids available, each made 
with different materials. To conduct energy most efficiently and 
effectively, she should use material 
 
A. whose electrons are held with ionic bonds. 
B. whose electrons are held with covalent bonds. 
C. whose electrons are held with metallic bonds. 
D. that is an electrical insulator. 

 
8. Which statement is true about the properties of solids? 

 
A. Metallic solids have a high melting point. 
B. Network solids are generally not soluble in water. 
C. Molecular solids do not dissolve easily in water. 
D. All ionic solids are similar in density. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Nihal İKİZOĞLU  kimyaakademi.com 

 5 

ANSWERS FOR TEACHER 

1. In amorphous solids, the atoms or molecules are held together in a completely random 
formation. 

o true 
Correct! Describing something as amorphous means that it does not have a clearly defined shape or 
form. At the atomic level, amorphous solids – like glass – are held together in a completely disordered 
manner. 

2. Which of the following is true of solids? 
o All solids maintain a defined shape and size if conditions remain constant. 

Correct! Solids have defined shape and size because the attractive forces between individual atoms 
or molecules are greater than the energy causing them to move apart. But solids are not necessarily 
permanent: When conditions change, a solid can cease to be a solid and become a liquid, such as 
when a popsicle melts into a liquid mess in the sun. A change in conditions can cause the substance 
that was once a solid to assume a different shape and size in its new state. 

3. One major difference between crystalline and amorphous solids is that 
o crystalline solids have a precise melting point. 

Correct! Because crystalline solids have a defined lattice structure, their behavior is predictable. This 
means that they have a specific melting point and behave consistently and uniformly. Amorphous 
solids, on the other hand, which are disordered and irregular, don’t have a precise melting point. 
Rather, they melt over a wide range of temperatures. 

4. A friend in your chemistry class is struggling to understand why crystalline solids are 
grouped into four main types: network, molecular, ionic, and metallic. Which explanation 
below will BEST help him begin to understand why chemists might have these groups? 

o Crystalline solids all share a lattice structure, but the bonds that hold them together at the atomic 
level differ. The elements that make up the solids also differ. These differences affect how a solid 
conducts heat and electricity, its density, and 
Correct! Chemists have learned over time that even within a group of solids that share a similar 
structure (i.e., lattice), other differences affect the way the solid behaves. The bonds and molecular 
composition of a solid influence its conductivity, malleability, solubility, density and other factors. 

5. Solids have many different properties. ___________ solids are known for their ability to 
be flattened into a sheet, stretched into a wire, and to conduct energy well. 

o Metallic 
Correct! Because these solids are held together by metallic bonds, the atoms remain bonded as long 
as some of their surfaces are in contact. This means that, unlike sugar, table salt, or diamonds, you 
could hammer a metallic solid, like aluminum, into a sheet or stretch it into a wire. Metallic bonds 
also transmit heat and electricity very effectively. In summary, metallic solids are known for their 
malleability, ductility, and conductivity. 

6. It is possible to tell the difference between a solid with a crystalline structure and one 
with an amorphous structure just by looking at it. 

o false 
Correct! The crucial difference between crystalline and amorphous solids is how their atoms are 
arranged, but scientists did not understand the structural differences of solids until the introduction 
of X-ray crystallography. Only when this advancement in technology made it possible for scientists 
to observe the microscopic structure of solids could they actually see what made glass behave 
differently from quartz. 

7. An engineer is designing an electrical system and is looking for a material to transmit 
energy. She has four solids available, each made with different materials. To conduct 
energy most efficiently and effectively, she should use material 

o whose electrons are held with metallic bonds. 
Correct! Because electrons can travel freely, metallic bonds are excellent for conducting energy. In 
addition, metallic bonds are nondirectional, which means that electrons can travel in any direction 
through the solid. 

8. Which statement is true about the properties of solids? 
o Network solids are generally not soluble in water. 

Correct! Dissolving a solid requires breaking its bonds, with different types of bonds for different 
types of solids. Dissolving a network solid – like a diamond – requires breaking covalent bonds. This 
type of bond is very strong and hard to break. Therefore, network solids are generally not soluble in 
water. 
 


