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Why is it important to study 
chemistry? 

• Chemistry is the science about substances 
(matter), their properties and 
transformations. 

• All objects around you are substances. 
Nature, food, furnitures, technics, clothers, 
drugs are all substances. The human body is 
a mix of many different substances and their 
interactions. 

• Therefore, the knowledges about substances 
(matter), their properties and 
transformations, chemical's laws are most 
important for comprehension living systems. 



What are substances made of? 

• The substances can be pure or mixtures, it 
also can be gas, liquid or solid 

• But the all substances (matter) are made of 
different little particles – chemical elements 

different chemical elements 
in a some crystal 





All chemical elements of 
our Earth are in the 

Periodic table 





Solutions 

• The human body is a mainly variety of 
solutions 

man woman 



Solutions 

• A solution is a system of variable composition, 
consisting of two or more components 
(solvent + solutes) and the products of their 
interaction 



Solutions 

• A solvent is a component that does not change its 
state of aggregation upon dissolution (or the 
predominant component of a solution). 

• A solute (dissolved substance) is a component 
whose molecules or ions are evenly distributed in the 
volume of the solvent. 



Classification of solutions by aggregate 
state 



The liquid 
solutions 

are:  

 

blood, lymph; 

sweat; 

gastric and intestinal juices; 

saliva; 

bile; 

cytosol; 

mitochondrial matrix; 

urine; 

cerebrospinal fluid… 

                                 and many other 

 

• water of the seas 
and oceans, and 
even tap water; 

 

• biological fluids 
with low-molecular 
and high-molecular 
substances 
dissolved in them 

 



Classification of solutions by solute 
particle structure 

• True solutions 

(particle size 10-10 - 10-9m) 

 

• Colloidal solutions 

(particle size 10-9 - 10-6m) 

 

• Solutions of high-
molecular weight 
compounds 

 



True solution 

• True solution is solution in which particles of a 
solute are in water or other solvent in the 
form of molecules, atoms or ions. For example 
solutions of low-molecular weight compounds 
(salts, acids, alkalis). 

 

This solutions are homogeneous mixture 



Colloidal solutions  

• Colloidal solutions are solutions related to 
dispersed systems, where the particles of the 
dispersed phase are in the dispersion medium 
in the form of micelles. 

 

Colloidal solutions are heterogeneous mixture 



What does mean “concentration”? 

• In chemistry, concentration is the abundance 
of a constituent divided by the total volume of 
a mixture. A concentration can be any kind of 
chemical mixture, but most frequently solutes 
and solvents in solutions 

 

• Several types of mathematical description can 
be distinguished 



Ways of expressing concentration 
Concentration Formula Definition 

Mass fraction of solute 
(percentage) C (%) 

C (%) is the ratio of the mass of the solute 
to the total mass of the solution. The mass 
fraction of a solute shows what mass of a 
substance is dissolved in 100 g of a 
solution 

Мolar concentration C 
(mol/l)  

C (mol/L) is the ratio of the amount of 
solute to the volume of the solution. 
Molar concentration indicates the number 
of moles of a solute contained in 1 liter of 
solution 

Мolar equivalent 
concentration (normal 
concentration) C (1/z) 

(mol/l)  

C (1/z) (mol/l) is the ratio of the amount of 
substance equivalents to the volume of the 
solution. The molar equivalent 
concentration indicates the number of 
mole equivalents of a solute contained in 1 
liter of solution 

Molal concentration 
Cm (mol/kg)  

Cm (mol/kg) is the ratio of the amount of 
solute to the mass of the solvent. Molal 
concentration indicates the number of 
moles of a solute in 1000 g of solvent 

Titer T (g/ml)  T (g/ml) is the ratio of the mass of the 
solute to the volume of the solution, 
expressed in milliliters. The titer shows 
what mass of the substance is contained in 
1 ml of solution 



Tasks 

1. Answer at the following questions: 

a) What is the “Periodic Table”? Why is it 
needed? 

b) What is the “solution”, “solvent”, “solute”? 

c) What do you know about ways of expressing 
solution concentration? 

 

 

 



Tasks 

2. Watch the video “How to calculate molar 
mass” (I sent it you) and calculate the molar 
mass of the following compounds: 

a) N2O5         b) H2SO4    c) Al(OH)3   d) CuSO4·5H2O 

e) Fe4[Fe(CN)6]3    f) SCl6      g) S2Cl2      h) Cl2O7     

i) Mg3(PO4)2     j) MgSO4·7H2O     k) CaSO4·2H2O  

l) K2Cr2O7     m) KAl(SO4)2·12H2O     n)K4[Fe(CN)6] 

 



Contact 

• You can send me the answer to my e-mail 
(darya.taldykina@yandex.ru) 

 

• Please, indicate your name and the number of your 
group 

 

• Best wishes for you, your course instructor is Darya 
Rudenko (prof. of the Department of Biochemistry of 
“Professor V.F. Voino-Yasenetsky Krasnoyarsk State 
Medical University”) 
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