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PREFACE 

 

This book contains exercises for classwork and homework on 51 lessons from 

the course of pre-university chemistry. Multiple choice questions may have from 1 to 

3 correct answers. The answers to multiple choice questions and the ways to solve 

problems and chains of chemical reactions can be found: 1) in the text of the book 

written by the same authors (çPre-University Chemistryè); 2) in any other relevant 

source of knowledge; 3) most answers are hidden in other questions from this book. 

Finally, all those questions must be answered during corresponding lessons. The main 

purpose of this book is to make foreign attendees familiar with the style of questions 

from the entrance exam. The authors are looking forward to receive any feedback 

regarding this book from both attendees and colleagues. 

Please, be aware that some chemical terms have different meanings in English 

and Russian. For example, çchemical elementè is defined in the IUPAC Gold Book 

as both: 1) all atoms with the same number of protons in the atomic nucleus; 2) a pure 

chemical substance composed of atoms with the same number of protons  

in the atomic nucleus. In Russian just the first meaning of the term çchemical 

elementè is used, while the second meaning has its own expression which can be 

translated as çsimple substanceè. Moreover, the term çcompoundè is used in English 

to refer to substances composed of atoms from different chemical elements, while in 

Russian it refers to any substance. In this book we use English terminology and not 

literal translation from Russian. Such trivial English names of substances as çlime 

waterè, çsodium bicarbonateè, çcarbon dioxideè, etc. are also used in this book. 
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LESSON 1. INTRODUCTION TO THE GENERAL CHEMISTRY  

 

TEST FOR CLASSWORK 

 

1. Choose physical processes: 

a. the melting of the ice 

b. the boiling of water 

c. the burning of wood 

d. the oxidation of sulfur 

2. Choose chemical processes: 

a. production of ammonia from nitrogen and hydrogen 

b. the dissolving of glucose in water 

c. the dissolving of calcium carbide in water 

d. the dissolving of sodium bicarbonate in acetic acid 

3. Choose pure chemical elements: 

a. chlorine gas   c. steel 

b. iron    d. sodium chloride 

4. Choose compounds: 

a. sulfur dioxide   c. methane 

b. white phosphorus  d. oxygen 

5. Choose allotropic modifications of carbon: 

a. graphite    c. propane 

b. diamond   d. carbon dioxide 

6. Choose oxygen containing compounds: 

a. CaO  b. O2   c. O3   d. H2SO4 

7. Choose chemical elements which have absolutely different names in English and Latin: 

a. Ag  b. Ni   c. K   d. Fe 

8. Choose chemical elements which have similar names in English and Latin: 

a. B   b. W   c. N   d. Pb 

9. Which compounds are composed of three atoms? 

a. NO2  b. HCN  c. HNO3  d. N2O5 

10. Which compounds are made from atoms of two chemical elements? 

a. SO3  b. N2   c. P2O5  d. H2SiO3 
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TEST FOR HOMEWORK  

 

1. Choose physical processes: 

a. the mixing of flour with sugar 

b. condensation of water 

c. the burning of magnesium in CO2 

d. the rusting of iron 

2. Choose chemical processes: 

a. production of the distilled water 

b. the dissolving of sodium chloride in water 

c. the dissolving of sodium sulfide in water 

d. the dissolving of aluminum chloride in water 

3. Choose pure chemical elements: 

a. lime water  c. nitrogen 

b. marble   d. mercury 

4. Choose compounds: 

a. pyrite   c. silver 

b. gold   d. bronze 

5. Choose allotropic modifications of oxygen: 

a. oxide   c. oxygen 

b. ozone   d. ozonide 

6. Choose phosphorus containing compounds: 

a. F2   b. NaF  c. P4   d. H3PO4 

7. Choose chemical elements which have absolutely different names in English and Latin: 

a. Au  b. Pt   c. Na   d. F 

8. Choose chemical elements which have similar names in English and Latin: 

a. Br   b. I   c. Sn   d. Sb 

9. Which compounds are composed of four atoms? 

a. H2O2  b. SO3  c. H3O
+
  d. P4 

10. Which compounds are made from atoms of three chemical elements? 

a. CCl4  b. O2   c. H3PO4  d. KCN 
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EXERCISES FOR CLASSWORK 

 

1. Write the formula of sodium sulfide: ________________________________________  

2. Write the formula of zinc sulfide:  ___________________________________________  

3. Write the formula of aluminum sulfide:  ______________________________________  

4. Write the formula of lithium sulfite:  _________________________________________  

5. Write the formula of calcium sulfate: ________________________________________  

6. Write the formula of sodium nitrite:  _________________________________________  

7. Write the formula of potassium nitrate:  ______________________________________  

8. Write the formula of aluminum nitrite : ______________________________________  

9. Write the formula of strontium phosphate: ___________________________________  

10. Write the formula of calcium carbonate: ____________________________________  

11. Write the formula of barium silicate:  _______________________________________  

12. Write the formula of strontium oxide:  ______________________________________  

13. Write the formula of calcium hydroxide: ____________________________________  

14. Write the formula of sulfuric acid:  _________________________________________  

15. Write the formula of nitric acid:  ___________________________________________  

 

EXERCISES FOR HOMEWORK 

 

1. Write the name of NaOH: _________________________________________________  

2. Write the name of H2SO4: _________________________________________________  

3. Write the name of FeO: ___________________________________________________  

4. Write the name of KCl:  ___________________________________________________  

5. Write the name of HBr:  ___________________________________________________  

6. Write the name of NaNO2: _________________________________________________  

7. Write the name of NH4NO3: ________________________________________________  

8. Write the name of CO2: ___________________________________________________  

9. Write the name of H3PO4: _________________________________________________  

10. Write the name of K2SiO3: ________________________________________________  
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LESSON 2. MOLAR MASS  

 

EXERCISES FOR CLASSWORK 

 

1. Calculate the number of moles in 40 g of sodium hydroxide (NaOH)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. What is the mass of 3.6 moles of sulfuric acid (H2SO4)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Find the molar mass of a substance if 5.5 moles of it has a mass of 435 g? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. How many molecules are there in 3 L of liquid water (density is equal to 1 g/ml)?  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Find the number of moles in a sample of a substance if there are 3.7Ā10
26

 molecules 

in that sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. How many molecules are there in 128 g of oxygen?  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Calculate the mass of 4.9Ā10
25

 molecules of carbon dioxide (CO2). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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8. Find the molar mass of a substance if 3.01Ā10
23

 molecules of it have a mass of 49 g. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. How many moles of oxygen atoms are there in 100 g of barium sulfate (BaSO4)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Find the mass of a sample of ammonium nitrate if you know that there are  

0.47 moles of nitrogen atoms in that sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. Calculate the number of moles in 50 g of potassium hydroxide (KOH)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. What is the mass of 0.67 moles of nit ric acid (HNO3)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Find the molar mass of a substance if 2.5 moles of it has a mass of 150 g? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. How many molecules are there in 4 L of liquid ethanol (the density of C2H5OH is 

equal to 0.8 g/ml)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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5. Find the number of moles in a sample of a substance if there are 8.9Ā10
22

 molecules 

in that sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. How many units are there in 523 g of ZnCl 2?  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Calculate the mass of 2.6Ā10
23

 molecules of hydrogen peroxide (H2O2). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

8. Find the molar mass of a substance if 1.2Ā10
24

 molecules of it have a mass of 126 g. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. How many moles of sodium ions are there in 200 g of sodium carbonate (Na2CO3)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Find the mass of a sample of zinc hydroxide if you know that there are 0.27 moles 

of oxygen atoms in that sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 3. VALENCE  

 

TEST FOR CLASSWORK 

 

1. What is the valence of carbon in carbon dioxide? 

a. II  b. III  c. IV  d. V 

2. In which compounds the valence of phosphorus is equal to V? 

a. P2O5 b. P2O3  c. H3PO4  d. PCl5 

3. Calculate the sum of all coefficients in the following chemical reaction:  

Zn + HCl Ÿ ZnCl2 + H2 

a. 4  b. 5  c. 6  d. 7 

4. Calculate the sum of coefficients before reactants in the following chemical reaction: 

NaOH + H2SO4 Ÿ Na2SO4 + H2O 

a. 2  b. 3  c. 4  d. 5 

5. Calculate the sum of coefficients before products in the following chemical reaction:  

Al + HCl Ÿ AlCl3 + H2 

a. 3  b. 4  c. 5  d. 6 

6. In which molecules there are three single or a single triple covalent bond? 

a. O2  b. H2O  c. CO  d. H2O2 

7. Calculate the sum of all coefficients in the following chemical reaction:  

Ca + H2O Ÿ Ca(OH)2 + ? 

a. 3  b. 4  c. 5  d. 6 

8. Calculate the sum of coefficients before reactants in the following chemical reaction: 

AgNO3 + ? Ÿ AgCl + KNO3 

a. 2  b. 3  c. 4  d. 5 

9. Calculate the sum of coefficients before products in the following chemical reaction: 

Ca(OH)2 + H3PO4 Ÿ Ca3(PO4)2 + ? 

a. 1  b. 3  c. 5  d. 7 

10. How many atoms are connected to the nitrogen atom in HNO2 molecule? 

a. 0  b. 1  c. 2  d. 3 

 

TEST FOR HOMEWORK  

 

1. What is the valence of sulfur in sulfur trioxide? 

a. II   b. III  c. IV  d. VI 
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2. In which compounds the valence of silicon is equal to IV? 

a. SiO2 b. H2SiO3  c. K2SiO3  d. SiO 

3. Calculate the sum of all coefficients in the following chemical reaction:  

Fe + H2SO4 Ÿ FeSO4 + H2 

a. 4  b. 5  c. 6  d. 7 

4. Calculate the sum of coefficients before reactants in the following chemical reaction: 

Al(OH)3 + H2SO4 Ÿ Al2(SO4)3 + H2O 

a. 2  b. 3  c. 4  d. 5 

5. Calculate the sum of coefficients before products in the following chemical reaction: 

Fe2O3 + HNO3 Ÿ Fe(NO3)3 + H2O 

a. 3  b. 4  c. 5  d. 6 

6. In which molecules there are four single or two double covalent bonds? 

a. C2H2 b. NH3 c. SO2 d. CH4 

7. Calculate the sum of all coefficients in the following chemical reaction: K + H2O Ÿ ? + H2 

a. 4  b. 5  c. 6  d. 7 

8. Calculate the sum of coefficients before reactants in the following chemical reaction: 

CaCO3 + ? Ÿ CaSO4 + CO2 + H2O 

a. 2  b. 3  c. 4  d. 5 

9. Calculate the sum of coefficients before products in the following chemical reaction: 

Ca(OH)2 + HNO3 Ÿ ? + H2O 

a. 1  b. 3  c. 5  d. 7 

10. How many atoms are connected to the chlorine atom in HClO4 molecule? 

a. 2  b. 3  c. 4  d. 5 

 

EXERCISES FOR CLASSWORK 

 

1. Balance the following chemical equations: 

Cr + O2  Cr2O3
 

Zn(NO3)2 + Al  Al(NO3)3 + Zn 

H3PO4 + NaOH  Na3PO4 + H2O 

Ca(OH)2 + H3PO4  Ca3(PO4)2 + H2O 

K + O2  K2O
                                 

Cu(NO3)2 + Zn  Zn(NO3)2 + Cu 

H2SO4 + NaOH  Na2SO4 + H2O                   
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Ca(OH)2 + HNO3  Ca(NO3)2 + H2O 

Na + O2  Na2O
                                 

Cu(NO3)2 + Cr  Cr(NO3)3 + Cu 

H2SO4 + Ca(OH)2  CaSO4 + H2O                   

Sr(OH)2 + HNO3  Sr(NO3)2 + H2O 

2. What are the products of the reaction between iron (II) oxide and hydrochloric acid? 

______________________________________________________________________ 

3. What are the products of the reaction between iron (III) oxide and nitric acid? 

______________________________________________________________________ 

4. To produce zinc sulfate we need to put ___________ in sulfuric acid. 

5. To produce potassium hydroxide we should put ____________ in water 

 

EXERCISES FOR HOMEWORK 

 

1. Balance the following chemical equations 

Pb(NO3)2 + Al  Pb + Al(NO3)3
                                 

Al(OH)3 + H2SO4  Al 2(SO4)3 + H2O 

NH3 + O2  NO + H2O           

P + O2  P2O5 

PbCl2 + Al  Pb + AlCl3
                                 

Cr(OH)3 + H2SO4  Cr2(SO4)3 + H2O 

NH3 + O2  N2 + H2O           

P + O2  P2O3 

Al + KOH + H2O  K[Al(OH) 4] + H2
                                

Fe2O3 + HCl  FeCl3 + H2O 

AgNO3 + AlCl3  AgCl + Al(NO3)3 

N2 + H2  NH3 

2. The products of the reaction between aluminum and hydrochloric acid are: 

______________________________________________________________________ 

3. Copper forms ___________ in the reaction with sulfur. 

4. To produce zinc phosphate we need to put zinc in ________________ acid. 

5. To produce iron (III) oxide we should burn ____________. 
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LESSON 4. STOICHIOMETRIC CALCULATIONS  

 

EXERCISES FOR CLASSWORK 

 

1. What is the mass of sulfur reacted with oxygen and produced 3.6 g of sulfur 

dioxide: 

balance the equation:   S + O2  SO2 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Calculate the mass of phosphorus (V) oxide produced from 6.2 g of phosphorus 

and oxygen? 

balance the equation:   P + O2 Ÿ P2O5 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. What is the mass of zinc chloride produced in the reaction between 9 g of zinc and 

hydrochloric acid? 

balance the equation:   Zn + HCl  ZnCl2 + H2 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. What is the mass of silver chloride produced in the reaction between 10 g of silver 

nitrate and barium chlorid e? 

balance the equation:   AgNO3 + BaCl2  AgCl + BaNO3 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the mass of water needed to produce 20 g of lithium hydroxide from 

lithium.  

balance the equation:   Li  + H2O  LiOH + H2 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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6. Find the mass of zinc oxide formed in the reaction of zinc hydroxide 

decomposition. The mass of zinc hydroxide was equal to 75 g, the mass of water 

produced is equal to 10 g. 

balance the equation:   Zn(OH)2  ZnO + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the mass of iron (III) chloride formed in the reaction between iron and 

chlorine gas? The mass of iron is equal to 18.2 g, the mass of chlorine gas is equal 

to 16.4 g. 

balance the equation:   Fe + Cl2  FeCl3 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. What is the mass of carbon reacted with oxygen and produced 5.2 g of carbon 

dioxide: 

balance the equation:   C + O2  CO2 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Calculate the mass of orthophosphoric acid produced from 9.1 g of phosphorus 

(V) oxide and water? 

balance the equation:   P2O5 + H2O Ÿ H3PO4 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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3. What is the mass of sodium iodide produced in the reaction between 9 g of sodium 

and iodine? 

balance the equation:   Na + I2  Nal 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. What is the mass of barium sulfate produced in the reaction between 6 g of barium 

hydroxide and potassium sulfate? 

balance the equation:   Ba(OH)2 + K2SO4  BaSO4 + KOH 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the mass of strontium needed to produce 30 g of strontium hydroxide in 

the reaction with water. 

balance the equation:   Sr + H2O  Sr(OH)2 + H2 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Find the mass of aluminum oxide formed in the reaction of aluminum hydroxide 

decomposition. The mass of aluminum hydroxide was equal to 110 g, the mass of 

water produced is equal to 15 g. 

balance the equation:   Al (OH)3  Al 2O3 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the mass of calcium carbonate formed in the reaction between calcium 

oxide and carbon dioxide? The mass of calcium oxide is equal to 33.3 g, the mass 

of carbon dioxide is equal to 12.2 g. 

balance the equation:   CaO + CO2  CaCO3 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 5. MOLAR VOLUME OF GASES  

 

EXERCISES FOR CLASSWORK 

 

1. How many moles are there in 11.7 L of nitrogen (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. What volume is occupied by 4.5 moles of oxygen (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. How many molecules are there in 2 L of hydrogen (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Find the molar mass of a gas if 10 g of it occupy a volume of 5.1 L (in normal 

conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the mass of ammonia which has a volume of 133.6 L (in normal 

conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the volume of oxygen required to burn down 14.2 L of methane. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the volume of carbon monoxide produced from 37 L of carbon dioxide  

in its reaction with coal (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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8. Calculate the volume of an unknown gas which has a mass equal to 7 g and  

the relative density per oxygen which is equal to 0.625? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. What is the density of unknown gas per nitrogen if its density per hydrogen  

is equal to 17? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Find the volume of carbon dioxide (in normal conditions) produced in the reaction 

between 10 g of calcium carbonate and 8 g of hydrochloric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. How many moles are there in 1.8 L of ozone (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. What volume is occupied by 3.2 moles of hydrogen (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. How many molecules are there in 7.7 L of ammonia (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Find the molar mass of a gas if 5 g of it occupy a volume of 2.2 L (in normal 

conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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5. Calculate the mass of sulfur (VI) oxide which has a volume of 43.7 L (in normal 

conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the volume of oxygen required to burn down 5.2 L of acetylene. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the volume of sulfur (IV) oxide produced from 4.5 g of hydrogen sulfide  

in its reaction with the excess of oxygen (in normal conditions)? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

8. Calculate the volume of an unknown gas which has a mass equal to 5 g and  

the relative density per dry air  which is equal to 1.25? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. What is the density of unknown gas per dry air  if its density per ozone is equal  

to 1.5? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Find the volume of ammonia (in normal conditions) produced in the reaction 

between 7 g of ammonium nitrate and 9 g of potassium hydroxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 6. THE SAMPLE OF CONTROL TASK #1  

 

1. How many molecules are there in 128 g of oxygen?  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Balance the following chemical equations: 

(NH4)2SO4 + BaCl2  BaSO4 + NH4Cl
                                 

Al(OH)3 + HCl  AlCl 3 + H2O 

CuS + O2  CuO + SO2                   

Mg(NO3)2 + NaOH  Mg(OH)2 +  NaNO3 

3. How many moles of oxygen react with 36 g of carbon? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Calculate the molar mass of unknown gas if the mass of 3 L of that gas is equal  

to 9.51 g 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. What is the mass of AgCl which is produced in the reaction between 1.34 g  

of AgNO3 and 1.34 g of ZnCl2? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the volume of hydrogen gas required for the reaction with 3.3 L  

of oxygen at 35 ÁC and at the pressure of 1.2 atmospheres. Water is the product  

of that reaction. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 7. THE PERIODIC TABLE  
 

TEST FOR CLASSWORK 
 

1. Metallic properties of chemical elements from A subgroups increase from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

2. Nonmetallic properties of chemical elements from A subgroups increase from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

3. Atomic radii of chemical elements from A subgroups increase from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

4. Electronegativity of chemical elements from A subgroups increases from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

5. Ionization energy of chemical elements from A subgroups increases from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

6. Choose s-elements: 

a. Na  b. Sr  c. Al  d. Sc 

7. Choose p-elements: 

a. Cu  b. Sb  c. Cl  d. He 

8. Choose d-elements: 

a. Ba  b. Fe  c. Si  d. Mn 

9. Which properties are usually identical for elements from the same subgroup? 

a. number of protons 

b. highest valence 

c. number of electrons on the outer layer 

d. electronegativity 

10. Which properties are identical for elements from the same period? 

a. atomic radius 

b. ionization energy 

c. the number of electron layers 

d. chemical properties 
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TEST FOR HOMEWORK  

 

1. Metallic properties of chemical elements from A subgroups decrease from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

2. Nonmetallic properties of chemical elements from A subgroups decrease from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

3. Atomic radii of chemical elements from A subgroups decrease from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

4. Electronegativity of chemical elements from A subgroups decreases from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

5. Ionization energy of chemical elements from A subgroups decreases from: 

a. left to right  c. top to bottom 

b. right to left  d. bottom to top 

6. Choose s-elements: 

a. He  b. Cl  c. H  d. Ar 

7. Choose p-elements: 

a. Al   b. S  c. Hg  d. C 

8. Choose d-elements: 

a. Be  b. Co  c. Ni  d. Mg 

9. Which properties are usually identical for elements from the same subgroup? 

a. the formula of the highest oxide 

b. atomic radius 

c. the formula of the pure chemical element 

d. the formula of the binary compound with hydrogen 

10. Which properties are identical for elements from the same period? 

a. electronegativity 

b. molecular mass 

c. the line in the Periodic table 

d. the column in the Periodic table 
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EXERCISES FOR CLASSWORK 

 

1. Write the names of metals from the group IIIA of the periodic table: 

______________________________________________________________________ 

2. Write the names of metals from the group IVA of the periodic table: 

______________________________________________________________________ 

3. Write the names of nonmetals from the group VA of the periodic table: 

______________________________________________________________________ 

4. Write the names of nonmetals from the group VIA of the periodic table: 

______________________________________________________________________ 

5. Write the names of metals from the 3
rd

 period of the periodic table: 

______________________________________________________________________ 

6. Arrange these elements in the order of the increase of their metallic properties  

(Al / Na / Mg / Si / Cs / C): _______________________________________________ 

7. Arrange these elements in the order of the decrease of their nonmetallic properties 

(B / Br / Cl / F / Al / I):  __________________________________________________ 

8. Write the formula of the highest oxide of elements from the VIA group of  

the periodic table starting from the 3
rd

 period: ______________________________ 

9. Write the formula of the binary compound with hydrogen for elements from  

the II IA group of the periodic table: _______________________________________ 

10. Which metalloids are classified as metals if we divide all the elements into metals 

and nonmetals? ________________________________________________________ 

11. Calculate the number of protons in 20 g of phosphoric acid. 

______________________________________________________________________ 

12. The percent of 
35

Cl in the sample of HCl is 80 %, the percent of 
37

Cl is 20 %. Find 

the volume of hydrogen produced in the reaction between 100 g of that HCl 

sample with sodium. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write the names of nonmetals from the group IIIA of the periodic table:  

______________________________________________________________________ 

2. Write the names of nonmetals from the group IVA of the periodic table: 

______________________________________________________________________ 

3. Write the names of metals from the group VA of the periodic table: 

______________________________________________________________________ 

4. Write the names of metals from the group VIA of the periodic table: 

______________________________________________________________________ 

5. Write the names of metals from the 2
nd

 period of the periodic table: 

______________________________________________________________________ 

6. Arrange these elements in the order of the increase of their metallic properties  

(Ca / Sr / Al  / Mg / Ba / B): _______________________________________________ 

7. Arrange these elements in the order of the decrease of their nonmetallic properties 

(F / O / S / C / Si / Be): ___________________________________________________ 

8. Write the formula of th e highest oxide of elements from the VA group of  

the periodic table starting from the 3
rd

 period: ______________________________ 

9. Write the formula of the binary compound with hydrogen for elements from  

the VI IA group of the periodic table: ______________________________________ 

10. Which metalloids are classified as nonmetals if we divide all the elements into 

metals and nonmetals? __________________________________________________ 

11. Calculate the number of protons in 60 g of calcium phosphate. 

______________________________________________________________________ 

12. The percent of 
2
H in the sample of H2O is 2 %, the percent of 

1
H is 98 %. Find  

the volume of hydrogen produced in the reaction between 10 g of that H2O sample 

with potassium. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 8. ELECTRON CONFIGURATIONS  

 

TEST FOR CLASSWORK 

 

1. How many energetic sublevels are there on the 4
th
 energetic level? 

a. 1  b. 2  c. 3  d. 4 

2. How many electron orbitals are there on the p-sublevel? 

a. 1  b. 2  c.3   d. 4 

3. What is the maximal number of electrons which can occupy all orbitals of the same  

d-sublevel? 

a. 2  b. 6  c. 10  d. 14 

4. How many unpaired electrons are there in the nitrogen atom (in its normal state)? 

a. 1  b. 2  c. 3  d. 4 

5. What is the number of electrons on the outer shell (level) of the chlorine atom: 

a. 17  b. 8  c. 18  d. 7 

6. What is the maximal number of electrons on the same orbital? 

a. 1  b. 2  c. 6  d. 10 

7. Choose the correct order of electron orbitals fulfillment: 

a. 1s/2s/2p/3s/3d  c. 1s/2s/3s/2p/3d 

b.1s/2s/3p/3s/3d  d. 1s/2s/2p/3s/3p 

8. Choose the electron configuration of the nitrogen atom (in its normal state): 

a. 1s
2
2s

2
2p

3
   c. 1s

2
2s

3
2p

2
  

b. 1s
2
2s

1
2p

4
   d. 1s

1
2s

2
2p

4
 

9. What element has the following electron configuration: 1s
2
2s

2
2p

6
3s

2
3p

1
 

a. Na  b. Mg c. Al  d. Si 

10. Choose possible electron configurations (in both normal and excited states) for  

the carbon atom: 

a. 1s
2
2s

2
2p

2
   c. 1s

3
2s

2
2p

1
  

b. 1s
2
2s

1
2p

3
   d. 1s

2
2s

2
2p

1
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TEST FOR HOMEWORK  

 

1. How many energetic sublevels are there on the 3
rd 

energetic level? 

a. 1  b. 2  c. 3  d. 4 

2. How many electron orbitals are there on the d-sublevel? 

a. 1  b. 3  c.5   d. 7 

3. What is the maximal number of electrons which can occupy all orbitals of the same  

f-sublevel? 

a. 2  b. 6  c. 10  d. 14 

4. How many unpaired electrons are there in the oxygen atom (in its normal state)? 

a. 1  b. 2  c. 3  d. 4 

5. What is the number of electrons on the outer shell (level) of the copper atom: 

a. 1  b. 2  c. 8  d. 18 

6. How many electrons are there on the 3
rd
 sublevel of the chrome atom (in its normal 

state)?  

a. 1  b. 3  c. 4  d. 5 

7. Choose the correct order of electron orbitals fulfillment: 

a. é3s/3p/4s/3d  c. é3s/3d/3p/4s 

b. é3s/3d/3p/4s  d. é3p/3d/3s/4s 

8. Choose the electron configuration of the zinc atom (in its normal state): 

a. [Ar]4s
2
4p

6
  c. [Ar]4s

1
4d

10
 

b. [Ar]4s
2
4d

10
  d. [Kr]5s

2
5d

10
 

9. What element has the following electron configuration: [Ne]3s
2
3p

4
 

a. S  b. P  c. Cl  d. Ar 

10. Choose possible electron configurations (in both normal and excited states) for  

the nitrogen atom: 

a. 1s
2
2s

2
2p

3
   c. 1s

3
2s

2
2p

2
  

b. 1s
2
2s

1
2p

4
   d. 1s

2
2s

3
2p

2
 

 



27 

EXERCISES FOR CLASSWORK 

 

1. Write the complete electron configuration for beryllium:  

______________________________________________________________________ 

2. Write the complete electron configuration for bromine: 

______________________________________________________________________ 

3. Write the complete electron configuration for scandium: 

______________________________________________________________________ 

4. Write the short electron configuration for magnesium: _______________________ 

5. Write the short electron configuration for germanium: _______________________ 

6. Write the short electron configuration for titanium:  __________________________ 

7. Draw the diagram with cells and arrows for the outer shell of carbon: 

______________________________________________________________________ 

8. Draw the diagram with cells and arrows for the outer shell of sulfur:  

______________________________________________________________________ 

9. Draw the diagram with cells and arrows for the outer shell of copper: 

______________________________________________________________________ 

10. Find the mass of the product of the reaction between two pure chemical elements. 

The first one has an electronic configuration 1s
2
2s

2
2p5 and the volume of 5 L  

(in normal conditions). The second one has an electronic configuration 1s
2
2s

2
2p

6
3s

2
 

and the mass of 0.5 g. 

______________________________________________________________________ 

______________________________________________________________________ 

11. Which particles from this line (Na
+
 / Mg

2+
 / F

-
 / Cl

-
 / Al

3+
 / Ne / Ar) have the same 

electronic configuration (if we ignore empty orbitals). Write this configuration. 

______________________________________________________________________ 

______________________________________________________________________ 

12. Arrange the atoms (in their ground state) from this line (Ne / Cr / C / N / K / Mn) 

in the order of the increase of the number of unpaired electrons. 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write the complete electron configuration for calcium: 

______________________________________________________________________ 

2. Write the complete electron configuration for phosphorus: 

______________________________________________________________________ 

3. Write the complete electron configuration for vanadium: 

______________________________________________________________________ 

4. Write the short electron configuration for lithium:  ___________________________ 

5. Write the short electron configuration for arsenic: ___________________________ 

6. Write the short electron configuration for cobalt: ____________________________ 

7. Draw the diagram with cells and arrows for the outer shell of chrome: 

______________________________________________________________________ 

8. Draw the diagram with cells and arrows for the outer shell of fluorine: 

______________________________________________________________________ 

9. Draw the diagram with cells and arrows for the outer shell of nickel: 

______________________________________________________________________ 

10. Find the mass of the product of the reaction between two pure chemical elements. 

The first one has an electronic configuration 1s
2
2s

2
2p

4
 and the volume of 7 L  

(in normal conditions). The second one has an electronic configuration 

1s
2
2s

2
2p

6
3s

2
3p

4
 and the mass of 1.5 g. 

______________________________________________________________________ 

______________________________________________________________________ 

11. Which particles from this line (K
+
 / Ca

2+
 / I

-
 / Cl

-
 / S

2-
 / Xe / Ar) have the same 

electronic configuration (if we ignore empty orbitals). Write this configuration. 

______________________________________________________________________ 

______________________________________________________________________ 

12. Arrange atoms and ions (in their ground state) from this line (He / Fe / Cu / P / Si / 

Mn
2+

) in the order of the increase of the number of unpaired electrons. 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 9. CHEMICAL  BONDS 

 

TEST FOR CLASSWORK 

1. Choose binary compounds with ionic bonds: 

a. CCl4  b. KCl  c. ZnO  d. SiO 

2. Choose compounds with ionic and covalent polar bonds:  

a. NaCl  b. KNO3  c. NO2  d. KOH 

3. Choose binary compounds with covalent polar bonds: 

a. PCl3  b. Na3N  c. K2O  d. KH 

4. In which compounds one can find at least one covalent nonpolar bond? 

a. H2   b. C2H6  c. H2O2  d. H2O 

5. Choose substances with the metallic bonding: 

a. AgCl  b. KAlO2  c. AgAu  d. Cu9Zn 

6. In which compounds there are just sigma covalent bonds? 

a. CH4  b. C2H2  c. C2H4  d. C5H12 

7. Which compounds contain a double bond? 

a. O2   b. N2   c. H2   d. C2H4 

8. Which compounds contain a triple bond? 

a. C2H2  b. CO  c. N2   d. O3 

9. Choose a compound with the most polar covalent bond: 

a. NaF  b. HF  c. H2O  d. H2S 

10. Indicate the possible schemes of hydrogen bond formation: 

a. N-HééO  b. O-HééN  c. F-HééF  d. N-HééC 

 

TEST FOR HOMEWORK  

1. Choose compounds with ionic bonds: 

a. Ba(OH)2  b. H2SO4  c. KNO3  d. SiO2 

2. Choose compounds with covalent polar bonds:  

a. Cl2   b. ZnSO4  c. NH3   d. ZnO 

3. Choose diatomic molecules with covalent nonpolar bonds: 

a. P4   b. N2   c. O2   d. S8 

4. In which compounds one can find at least one covalent polar bond? 

a. Br2   b. CH3Cl  c. N2O  d. LiCl 

5. Choose substances with metallic bonding: 

a. NaH  b. SnCu4  c. K2ZnO2  d. KNa 
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6. In which compounds there are pi-bonds? 

a. C3H8  b. C3H4  c. C2H4  d. O2 

7. Which compounds contain a double bond? 

a. I2   b. P4   c. SO2  d. SO3 

8. Which compounds contain a triple bond? 

a. CaC2  b. CO2  c. KCN  d. S8 

9. Choose a compound with the most polar bond: 

a. KCl   b. LiF  c. HF  d. BF3 

10. Indicate the possible schemes of hydrogen bond formation: 

a. N-HééF  b. P-HééP  c. O-HééO  d. N-HééN 

EXERCISES FOR CLASSWORK 

1. Write 5 samples of substances with just covalent nonpolar bonds: 

______________________________________________________________________ 

2. Write 5 samples of substances with just ionic bonds: 

______________________________________________________________________ 

3. Write 5 samples of substances with just covalent polar bonds: 

______________________________________________________________________ 

4. Write 5 samples of substances with metallic bonding: 

______________________________________________________________________ 

5. Arrange substances in this line (HF / H2O / BH3 / CH4 / H2S) in the order of  

the increase of the polarity of a bond between atoms of different elements: 

______________________________________________________________________ 

EXERCISES FOR HOMEWORK 

1. Write 5 samples of substances with both covalent polar and ionic bonds: 

______________________________________________________________________ 

2. Write 5 samples of substances with both covalent nonpolar and ionic bonds: 

______________________________________________________________________ 

3. Write 5 samples of substances with both covalent polar and nonpolar bonds: 

______________________________________________________________________ 

4. Write 5 samples of substances which can make intermolecular hydrogen bonds: 

______________________________________________________________________ 

5. Write 5 samples of substances with a triple bond: 

______________________________________________________________________ 
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LESSON 10. OXIDATION STATE  

 

TEST FOR CLASSWORK 

 

1. Determine the oxidation state of phosphorus in H3PO4: 

a. +5   b. +3   c. +1   d. ï3 

2. Choose compounds in which the oxidation state of nitrogen is equal to +3:  

a. NH3  b. NaNO3  c. N2O3  d. HNO2 

3. Choose anions in which the oxidation state of phosphorus is equal to +5: 

a. PO4
3ï

  b. HPO4
2ï

  c. H2PO4
ï
  d. H2PO3

ï
 

4. Calculate the charge of the anion made from three oxygen atoms and one silicon atom 

in its maximal oxidation state: 

a. ï2   b. +2   c. ï3   d. +3 

5. Choose oxidation states possible for hydrogen atoms: 

a. +1   b. ï1   c. +2   d. 0 

6. For which compounds the term çoxidation stateè is more applicable than the term 

çvalenceè? 

a. K2O  b. NaCl  c. PH3  d. SiH4 

7. For which compounds the term çvalenceè is more applicable than the term çoxidation 

stateè? 

a. PCl3  b. N2   c. LiF  d. C3H8 

8. Choose the minimal oxidation state for sulfur: 

a. 0   b. +6   c. +4   d. -2 

9. Choose the maximal oxidation state for chlorine: 

a. -1   b. +1   c. +3   d. +7 

10. Which chemical elements demonstrate a single possible oxidation state in compounds? 

a. H   b. K   c. F   d. O 
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TEST FOR HOMEWORK  

 

1. Determine the oxidation state of sulfur in H2SO4: 

a. +4  b. +6   c. 0   d. ï2 

2. Choose compounds in which the oxidation state of oxygen is equal to ï2:  

a. NO  b. K2O  c. K2O2  d. KO2 

3. Choose anions in which the oxidation state of carbon is equal to +4: 

a. CO3
2ï

 b. HCOO
ï
  c. HCO3

ï
  d. C2O4

2ï
 

4. Calculate the charge of the anion made from four oxygen atoms and one phosphorus 

atom in its maximal oxidation state: 

a. ï2  b. +2   c. ï3   d. +3 

5. Choose oxidation states possible for nitrogen atoms: 

a. +1  b. +3   c. +5   d. +7 

6. For which compounds the term çoxidation stateè is more applicable than the term 

çvalenceè? 

a. NaBr b. Cl2  c. CH4  d. CaO 

7. For which compounds the term çvalenceè is more applicable than the term çoxidation 

stateè? 

a. NH3 b. BaO  c. NaF  d. H2S 

8. Choose the minimal oxidation state for carbon: 

a. 0  b. ï6   c. ï4   d. ï2 

9. Choose the maximal oxidation state for manganese: 

a. ï1  b. +1   c. +3   d. +7 

10. Which chemical elements demonstrate a single possible oxidation state in compounds? 

a. Ca  b. Zn   c. Cr   d. Mn 

 

EXERCISES FOR CLASSWORK 

 

1. Write oxidation states upon all the elements in the following compounds: 

P4 PCl3  PCl5  P2O3  H3PO4 H4P2O7 

2. Write oxidation states upon all the elements in the following compounds: 

S8 SO3  SO2  H2SO3 H2SO4 Al 2(SO4)3 
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3. Write oxidation states upon all the elements in the following compounds: 

CO  CO2  H2CO3  CH4  C2H2  HCOH 

4. Arrange compound in this line (CsCl / MgO / CrO3 / Al2O3 / Mn2O7) in the order 

of the increase of the oxidation state of a metal: 

______________________________________________________________________ 

5. Write 5 samples of substances in which oxygen demonstrates oxidation state 

different from ï2: 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. Write oxidation states upon all the elements in the following compounds: 

N2 NO   N2O3  NH4NO2  N2O5   N2O 

2. Write oxidation states upon all the elements in the following compounds: 

Cr  K 2Cr 2O7  CrO  BaCrO4  NaCrO2  Cr 2O3 

3. Write oxidation states upon all the elements in the following compounds: 

HI   I 2  HIO 3 NaIO4  KIO    Ca(IO2)2 

4. Arrange compound in this line (SO3 / OF2 / SiO2 / P2O5 / As2O3) in the order of  

the increase of the oxidation state of a nonmetal (which is not oxygen): 

______________________________________________________________________ 

5. Write 5 samples of substances in which hydrogen demonstrates oxidation state 

different from +1:  

______________________________________________________________________ 
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LESSON 11. CLASSIFICATION OF CHEMICAL REACTIONS  

 

TEST FOR CLASSWORK 

 

1. Choose composition reactions: 

a. 2H2 + O2 Ÿ 2H2O 

b. 2Na + 2H2O Ÿ 2NaOH + H2 

c. CaCO3 Ÿ CaO + CO2 

d. Zn + S Ÿ ZnS 

2. Choose decomposition reactions:  

a. NH3 + HCl Ÿ NH4Cl 

b. 2KNO3 Ÿ 2KNO2 + O2 

c. N2O4 Ÿ 2NO2 

d. 2Ag2O Ÿ 4Ag + O2 

3. Choose single replacement reactions: 

a. 2K + 2H2O Ÿ 2KOH + H2 

b. 2Al + 6HCl Ÿ 2AlCl3 + 3H2 

c. KCl + AgNO3 Ÿ AgCl + KNO3 

d. Zn + CuSO4 Ÿ ZnSO4 + Cu 

4. Choose double replacement reactions: 

a. 2KOH + H2SO4 Ÿ K2SO4 + 2H2O 

b. CaO + 2HCl Ÿ CaCl2 + H2O 

c. N2 + 3H2 Ÿ 2NH3 

d. ZnCl2 + 2AgNO3 Ÿ 2AgCl + Zn(NO3)2 

5. Choose combustion reactions: 

a. 4NH3 + 3O2 Ÿ 2N2 + 6H2O 

b. CH4 + 2O2 Ÿ CO2 + 2H2O 

c. Mg + S Ÿ MgS 

d. 2Fe + O2 Ÿ 2FeO 

6. Which of the equations written above represent reduction-oxidation (redox) reactions? 

a. 2HNO3 + Ca(OH)2 Ÿ Ca(NO3)2 + 2H2O 

b. 2H2S + 3O2 Ÿ 2SO2 + 2H2O 

c. Cl2 + H2O Ÿ HCl + HClO 

d. 3CaO + P2O5 Ÿ Ca3(PO4)2 
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7. In which reactions hydrogen atoms act as reducers? 

a. 2H2 + O2 Ÿ 2H2O 

b. H2 + 2K Ÿ 2KH 

c. 2HCl + Zn Ÿ ZnCl2 + H2 

d. HCl + NH3 Ÿ NH4Cl 

8. In which reactions sulfur atoms act as oxidizers: 

a. H2 + S Ÿ H2S 

b. Ca + S Ÿ CaS 

c. H2SO4 (dilute) + Zn Ÿ ZnSO4 + H2 

d. 2H2SO4 (concentrated) + Zn Ÿ ZnSO4 + SO2 + 2H2O 

9. Choose appropriate characteristics of the following reaction: 3S + 2H2O Ÿ 2H2S + SO2  

a. redox reaction 

b. single displacement reaction 

c. double displacement reaction 

d. disproportioning reaction for sulfur atoms 

10. Choose appropriate characteristics of the following reaction: Zn + CuSO4 Ÿ ZnSO4 + Cu 

a. redox reaction 

b. single displacement reaction 

c. double displacement reaction 

d. composition reaction 

 

TEST FOR HOMEWORK  

 

1. Choose composition reactions: 

a. 2Ca + O2 Ÿ 2CaO 

b. 2CaS + 3O2 Ÿ 2CaO + 2SO2 

c. CO2 + H2O + CaCO3 Ÿ Ca(HCO3)2 

d. Zn + H2S Ÿ ZnS + H2 

2. Choose decomposition reactions:  

a. NH4OH Ÿ NH3 + H2O 

b. Ba(OH)2 Ÿ BaO + H2O 

c. 2CH4 Ÿ C2H2 + 3H2 

d. 2CO + O2 Ÿ 2CO2 

3. Choose single replacement reactions: 

a. SiO2 + CaCO3 Ÿ CaSiO3 + CO2 
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b. Cl2 + 2KI Ÿ I2 + 2KCl 

c. Mg + H2O (tÁ) Ÿ MgO + H2  

d. Al(OH)3 + KOH (tÁ) Ÿ KAlO2 + 2H2O 

4. Choose double replacement reactions: 

a. NaCl (solid) + H2SO4 (concentrated) / (tÁ) Ÿ NaHSO4 + HCl 

b. NaOH + HCl Ÿ NaCl + H2O 

c. I2 + H2 Ÿ 2HI 

d. Zn(OH)2 + HCl Ÿ ZnOHCl + H2O 

5. Choose combustion reactions: 

a. 4Fe + 3O2 Ÿ 2Fe2O3 

b. 2Mg + CO2 Ÿ 2MgO + C 

c. CaO + H2O Ÿ Ca(OH)2 

d. 2NO + O2 Ÿ 2NO2 

6. Which of the equations written above represent reduction-oxidation (redox) reactions? 

a. H2SO3 Ÿ SO2 + H2O 

b. 4HNO3 Ÿ  4NO2 + O2 + 2H2O 

c. K2O + H2O Ÿ 2KOH 

d. 2NO2 + 2KOH Ÿ KNO2 + KNO3 + H2O 

7. In which reactions nitrogen atoms act as reducers? 

a. 3H2 + N2 Ÿ 2NH3 

b. 4NH3 + 5O2 (catalyst) Ÿ 4NO + 6H2O 

c. NH3 + HNO3 Ÿ NH4NO3 

d. (NH4)2Cr2O7 (tÁ) Ÿ N2 + 4H2O + Cr2O3 

8. In which reactions oxygen atoms act as oxidizers: 

a. 2H2 + O2 Ÿ 2H2O 

b. 3O2Ÿ 2O3 

c. K2Cr2O7 + 2KOH Ÿ 2K2CrO4 + H2O 

d. 2H2O2 + S Ÿ SO2 + 2H2O 

9. Choose appropriate characteristics of the following reaction: NH4NO2 Ÿ N2 + 2H2O  

a. redox reaction 

b. composition reaction 

c. decomposition reaction 

d. conproportioning reaction for nitrogen atoms 
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10. Choose appropriate characteristics of the following reaction:  

Ca(HCO3)2 Ÿ CaO + 2CO2 + H2O 

a. redox reaction 

b. single displacement reaction 

c. double displacement reaction 

d. decomposition reaction 

 

EXERCISES FOR CLASSWORK 

 

1. Write 3 samples of combination (composition) reaction for chlorides: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write 3 samples of decomposition reaction for salts: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Write 3 samples of single displacement reaction with HCl: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Write 3 samples of double displacement reaction with AgNO3: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Write 3 samples of neutralization reaction with KOH: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Write 3 samples of combustion reaction in which CO2 is a product: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Write 2 samples of redox reaction in which hydrogen atoms are oxidizers: 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write 3 samples of combination (composition) reaction for sulfides: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write 3 samples of decomposition reaction for acids: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Write 3 samples of single displacement reaction with H2SO4: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Wri te 3 samples of double displacement reaction with BaCl2: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Write 3 samples of neutralization reaction with Ba(OH)2: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Write 3 samples of combustion reaction in which SO2 is a product: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Write 2 samples of redox reaction in which hydrogen atoms are reducers: 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 12. REDOX REACTIONS 

 

EXERCISES FOR CLASSWORK 

 

1. Balance the following redox reactions using electron balancing, provide half-

reactions of oxidation and reduction: 

KBr + K2Cr2O7 + H2SO4  Br2 + Cr2(SO4)3 + K2SO4 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

KMnO4 + HCl  MnCl2 + Cl2 + KCl + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

NaBr + NaBrO3 + H2SO4  Br2 + Na2SO4 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

KMnO4 + KNO2 + KOH  K2MnO4 + KNO3 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

KMnO4 + N2O + H2SO4  K2SO4 + MnSO4 + Mn(NO3)2 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

2. What is the coefficient before KMnO4 in the following reaction? 

KMnO4 + H2S + H2SO4 Ÿ MnSO4 + S + K2SO4 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. What part of the total H2SO4 amount participated in the following reaction really 

acted as an oxidizer? 

Cu + H2SO4 Ÿ CuSO4 + SO2 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Balance the following redox reactions using electron balancing, provide half-

reactions of oxidation and reduction: 

Na + HNO3  NH4NO3 + NaNO3 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

KBr + K2Cr2O7 + H2SO4  Br2 + Cr2(SO4)3 + K2SO4 + H2O  

______________________________________________________________________ 

______________________________________________________________________ 

HI + H2SO4  I2 + H2S+ H2O 

______________________________________________________________________ 

______________________________________________________________________ 

K2Cr2O7 + Zn + H2SO4  ZnSO4 + Cr2(SO4)3 + K2SO4 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

Ca3(PO4)2 + C + SiO2 Ÿ CaSiO3 + P + CO 

______________________________________________________________________ 

______________________________________________________________________ 

2. What is the coefficient before K2Cr 2O7 in the following reaction? 

K2Cr2O7 + H2S + H2SO4 Ÿ Cr2(SO4)3 + S + K2SO4 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. What part of the total HNO3 participated in the following reaction really acted as 

an oxidizer? 

Cu + HNO3 Ÿ Cu(NO3)2 + NO2 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 13. CHEMICAL  EQUILIBRIUM  

 

EXERCISES FOR CLASSWORK 

 

1. Write how different stresses will affect the equilibrium of the given system. 

2NOCl(g) ź 2NO(g) + Cl2(g) + Q 

NOCl concentration increase: ______________________________________________  

NOCl concentration decrease: ______________________________________________  

NO concentration increase: ________________________________________________  

NO concentration decrease: ________________________________________________  

Cl2 concentration increase: _________________________________________________  

Cl2 concentration decrease: ________________________________________________  

Increase in pressure: ______________________________________________________  

Decrease in pressure: _____________________________________________________  

Increase in volume: ______________________________________________________  

Decrease in volume: ______________________________________________________  

Increase in temperature: ___________________________________________________  

Decrease in temperature: __________________________________________________  

2. Write the expression of the constant of chemical equilibrium for the following 

processes. 

H2(g) + F2(g) ź 2HF(g) 

______________________________________________________________________ 

CO2(g) + C(s) ź 2CO(g) 

______________________________________________________________________ 

2NO(g) + O2(g) ź 2NO2(g) 

______________________________________________________________________ 

N2O(g) + NO2(g) ź 3NO(g) 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write how different stresses will affect the equilibrium of the given system. 

CO(g) + 2H2(g) ź CH3OH(g) + Q 

CO concentration increase: ________________________________________________  

CO concentration decrease: ________________________________________________  

H2 concentration increase: _________________________________________________  

H2 concentration decrease: _________________________________________________  

CH3OH concentration increase: _____________________________________________  

CH3OH concentration decrease: _____________________________________________  

Increase in pressure: ______________________________________________________  

Decrease in pressure: _____________________________________________________  

Increase in volume: ______________________________________________________  

Decrease in volume: ______________________________________________________  

Increase in temperature: ___________________________________________________  

Decrease in temperature: __________________________________________________  

2. Write the expression of the constant of chemical equilibrium for the following 

processes. 

CH4(g) + 2H2S(g) ź CS2(g) + 4H2(g) 

______________________________________________________________________ 

SO2(g) + NO2(s) ź NO(g) + SO3(g) 

______________________________________________________________________ 

(NH4)2CO3(s) ź 2NH3(g) + CO2(g) + H2O(l) 

______________________________________________________________________ 

2CO(g) + O2(g) ź 2CO2(g) 

______________________________________________________________________ 
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LESSON 14. CHEMICAL KINETICS  

 

TEST FOR CLASSWORK 

 

1. Which actions can shift the equilibrium of the following process towards reactants? 

2H2S (g) + 3O2 (g) ź 2SO2 (g) + 2H2O (g) 

a. pressure increase   c. addition of SO2 

b. addition of O2    d. volume decrease 

2. The increase of pressure will shift the equilibrium of N2 (g) + O2 (g) ź 2NO (g) reaction:  

a. towards reactants 

b. towards products 

c. it will not affect the equilibrium 

3. The decrease of the volume of the gas container will shift the equilibrium of  

2NO (g) + O2 (g) ź 2NO2 process: 

a. towards reactants 

b. towards products 

c. it will not affect the equilibrium 

4. How many times the velocity of CO2 (g) + CaO (s) ź CaCO3 (s) will grow in case  

of 3 times increase in CO2 concentration? 

a. 2  b. 3  c. 4  d. 9 

5. Indicate the change of the velocity of 2CO (g) + O2 (g) ź 2CO2 (g) reaction in case  

of 3 times increase in CO concentration: 

a. 3 times increase   c. 3 times decrease 

b. 9 times increase   d. 9 times decrease 

6. The velocity of endothermic reaction increases in case of: 

a. increase in temperature  c. decrease in temperature 

b. increase in pressure   d. decrease in pressure 

7. The velocity of the reaction has become 4 times higher due to the growth of 

temperature from 30 to 50 ÁC. Find out the Q10 coefficient. 

a. 2  b. 3  c. 4  d. 5 

8. How the velocity of the forward reaction C2H2 (g) + 2H2 (g) Ÿ C2H6 (g) will change  

in case of 2 times decrease in reactants concentration: 

a. decrease 2 times   c. increase 16 times 

b. increase 4 times   d. decrease 8 times 
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9. How the velocity of the forward reaction N2 (g) + 6Li (s) Ÿ 2Li3N (s) will change in case 

of 3 times increase in pressure: 

a. increase 3 times   c. increase 2187 times 

b. decrease 3 times   d. decrease 2187 times 

10. How the velocity of the forward reaction 2P (s) + 3Cl2 (g) Ÿ 2PCl3 (g) will change in case 

of 3 times increase of the volume of the gas container? 

a. increase 3 times   c. increase 27 times 

b. decrease 3 times   d. decrease 27 times 

 

TEST FOR HOMEWORK  

 

1. Which actions can shift the equilibrium of the following process towards products? 

2H2S (g) + O2 (g) ź 2S (s) + 2H2O (g) 

a. pressure decrease   c. addition of H2S 

b. addition of O2    d. volume decrease 

2. The decrease of pressure will shift the equilibrium of 2N2O (g) + O2 (g) ź 4NO (g) 

reaction:  

a. towards reactants 

b. towards products 

c. it will not affect the equilibrium 

3. The decrease of the volume of the gas container will shift the equilibrium of  

P4 (l) + 6Cl2 (g) ź 4PCl3 (l) process: 

a. towards reactants 

b. towards products 

c. it will not affect the equilibrium 

4. How many times the velocity of PCl3 (g) + Cl2 (g) ź PCl5 (g) will grow in case of 3 times 

increase in Cl2 concentration? 

a. 2  b. 3  c. 4  d. 9 

5. Indicate the change of the velocity of 2P (s) + 5O2 (g) ź 2P2O5 (s) reaction in case  

of 2 times decrease in O2 concentration: 

a. 4 times increase   c. 32 times increase 

b. 4 times decrease   d. 32 times decrease 

6. The velocity of exothermic reaction increases in case of: 

a. increase in temperature  c. decrease in temperature 

b. increase in pressure   d. decrease in pressure 
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7. The velocity of the reaction has become 9 times higher due to the growth of 

temperature from 37 to 57 ÁC. Find out the Q10 coefficient. 

a. 2  b. 3  c. 4  d. 5 

8. How the velocity of the forward reaction 2SO2 (g) + O2 (g) Ÿ 2SO3 (g) will change in case 

of 3 times increase in reactants concentration: 

a. decrease 8 times   c. increase 27 times 

b. increase 9 times   d. decrease 4 times 

9. How the velocity of the forward reaction F2 (g) + H2  (g) Ÿ 2HF (g) will change in case of 

2 times increase in pressure: 

a. increase 2 times   c. increase 4 times 

b. decrease 2 times   d. decrease 4 times 

10. How the velocity of the forward reaction CO (g) + Cl2 (g) Ÿ COCl2 (g) will change in case 

of 2 times increase of the volume of the gas container? 

a. increase 4 times   c. increase 2 times 

b. decrease 4 times   d. decrease 2 times 
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LESSON 15. THE SAMPLE OF CONTROL TASK #2  

 

1. Determine the oxidation state for each atom in the following compounds: 

F2O  Zn(NO3)2  MgSiO3  NaCrO2  K2HPO4 

2. Write down complete and short electron configurations for: 

Na: ___________________________________________________________________  

S: _____________________________________________________________________  

P: _____________________________________________________________________  

Cu: ___________________________________________________________________  

3. Balance chemical reactions using electron balance method: 

FeSO4 + KMnO4 + H2SO4  MnSO4 + K2SO4 + Fe2(SO4)3 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

HClO3 + H2SO3 Ÿ HCl + H2SO4 

______________________________________________________________________ 

______________________________________________________________________ 

NaOH + NO2 Ÿ NaNO2 + NaNO3 + H2O 

______________________________________________________________________ 

______________________________________________________________________ 

4. Q10 coefficient for a given chemical reaction is equal to 3. How will the rates of 

this reaction change in case of 40 ÁC temperature increase? 

______________________________________________________________________ 

______________________________________________________________________ 

5. Given this equilibrium, predict the direction of shift for each stress. 

4NH3(g) + 5O2(g) ź 4NO(g) + 6H2O(g) 

removal of NO: __________________________________________________________  

decrease of the volume of a gas container: ____________________________________  

the increase of the pressure: ________________________________________________  
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LESSON 16. OXIDES 

 

EXERCISES FOR CLASSWORK 

 

1. Write 5 samples of absolutely basic oxides: 

______________________________________________________________________ 

2. Write 5 samples of absolutely acidic oxides: 

______________________________________________________________________ 

3. Write 5 samples of amphoteric oxides: 

______________________________________________________________________ 

4. Arran ge these oxides (MnO / Mn2O7 / MnO2 / MnO3 / Mn2O3) in the order of  

the increase of their acidic properties: 

______________________________________________________________________ 

5. Finish chemical reactions and balance them: 

CaO + SO2 Ÿ ____________________________________________  

Na2O + SO3 Ÿ ___________________________________________  

Al 2O3 + P2O5 Ÿ ___________________________________________  

CaO + H2SO4 Ÿ __________________________________________  

KOH + N2O5 Ÿ ___________________________________________  

SrO + H2O Ÿ ____________________________________________  

SO3 + H2O Ÿ ____________________________________________  

6. Calculate the mass of a salt produced in the reaction between 10 g of calcium oxide 

and 4 L of carbon dioxide (in normal conditions). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Find the mass of a salt formed in the reaction between 5 L of sulfur IV oxide  

(in normal conditions) and 2.3 g of barium oxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write 5 samples of basic anhydrides: 

______________________________________________________________________ 

2. Write 5 samples of acidic anhydrides: 

______________________________________________________________________ 

3. Wr ite 5 samples of neutral oxides: 

______________________________________________________________________ 

4. Arrange these oxides (CrO / CrO6 / Cr2O3) in the order of the increase of their 

basic properties: 

______________________________________________________________________ 

5. Finish chemical reactions and balance them: 

BaO + CO2 Ÿ ____________________________________________  

K2O + SiO2 Ÿ ____________________________________________  

MgO + P2O5 Ÿ ___________________________________________  

Na2O + HNO3 Ÿ __________________________________________  

LiOH + N2O3 Ÿ __________________________________________  

CaO + H2O Ÿ ____________________________________________  

SO2 + H2O Ÿ ____________________________________________  

6. Calculate the mass of a salt produced in the reaction between 8 g of strontium 

oxide and 9 g of silicon IV oxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Find the mass of a salt formed in the reaction between 3 L of sulfur V I  oxide  

(in normal conditions) and 1.4 g of lithium  oxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 17. BASES 

 

EXERCISES FOR CLASSWORK 

 

1. Write 5 samples of absolutely basic hydroxides: 

______________________________________________________________________ 

2. Write 5 samples of alkalis: 

______________________________________________________________________ 

3. Write 5 samples of amphoteric hydroxides: 

______________________________________________________________________ 

4. Finish chemical reactions and balance them: 

NaOH + CO2 Ÿ___________________________________________  

KOH + SO2 Ÿ____________________________________________  

Na + H2O Ÿ _____________________________________________  

K2O + H2O Ÿ ____________________________________________  

Ba(OH)2 + N2O5 Ÿ ________________________________________  

Sr(OH)2 + HNO3 Ÿ ________________________________________  

NaOH + Al(OH)3 Ÿ _______________________________________  

5. Calculate the mass of an alkali produced in the reaction between 4 g of sodium and 

50 g of water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Find the maximal mass of oxide that can be produced due to thermal 

decomposition of 200 g of magnesium hydroxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the mass of a salt formed in the reaction between 5 g of solid potassium 

hydroxide and 8 g of aluminum oxide at high temperature? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write 5 samples of soluble metal hydroxides: 

______________________________________________________________________ 

2. Write 5 samples of metal hydroxides which can be thermally decomposed: 

______________________________________________________________________ 

3. Write 5 samples of diacidic metal hydroxides: 

______________________________________________________________________ 

4. Finish chemical reactions and balance them: 

LiOH + SiO2 Ÿ ___________________________________________  

NaOH + P2O5 Ÿ __________________________________________  

Ca + H2O Ÿ _____________________________________________  

BaO + H2O Ÿ ____________________________________________  

Al(OH)3 + SO3 Ÿ _________________________________________  

Ca(OH)2 + HNO2 Ÿ _______________________________________  

KOH + Zn(OH)2 Ÿ ________________________________________  

5. Calculate the mass of an alkali produced in the reaction between 7 g of calcium 

oxide and 20 ml of water (density of water is 1 g/ml). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Find the maximal mass of water that can be produced due to thermal 

decomposition of 300 g of lithium  hydroxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. What is the mass of a salt formed in the reaction between 4 g of solid sodium 

hydroxide and 7 g of zinc oxide at high temperature? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 18. ACIDS 

 

EXERCISES FOR CLASSWORK 

 

1. Write 7 strong acids: 

______________________________________________________________________ 

2. Write 5 samples of monoprotic acids: 

______________________________________________________________________ 

3. Finish chemical reactions and balance them: 

Zn + H2SO4 Ÿ _________________________________________________  

KOH + HNO3 Ÿ _______________________________________________  

CaO + HCl Ÿ __________________________________________________  

Na2CO3 + CH3COOH Ÿ _________________________________________  

K2SiO3 + HBr Ÿ _______________________________________________  

4. Calculate the volume of hydrogen (in normal conditions) released in the reaction 

between 6 g of zinc and 10 g of sulfuric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Find the volume of carbon dioxide (in normal conditions) produced in the reaction 

between 5 g of sodium carbonate and 17 g of hydrochloric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. What is the mass of a salt formed in the reaction between 13 g of sodium 

hydroxide and 8 g of hydrobromic acid? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Find the mass of sulfuric acid produced from 8 L of sulfur VI oxide in its reaction 

with water (in normal conditions). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 



52 

EXERCISES FOR HOMEWORK 

 

1. Write 5 samples of weak acids: 

______________________________________________________________________ 

2. Write 5 samples of diprotic acids: 

______________________________________________________________________ 

3. Finish chemical reactions and balance them: 

Al  + H2SO4 Ÿ _________________________________________________  

LiOH + HNO2 Ÿ _______________________________________________  

BaO + HI Ÿ ___________________________________________________  

K2CO3 + H2C2O4 Ÿ _____________________________________________  

H2SiO3 + KOH Ÿ ______________________________________________  

4. Calculate the volume of hydrogen (in normal conditions) released in the reaction 

between 3 g of aluminum and 6 g of hydrochloric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Find the mass of a salt produced in the reaction between 4 g of potassium 

carbonate and 10 g of sulfuric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. What is the mass of a salt formed in the reaction between 11 g of lithium  

hydroxide and 28 g of hydroiodic acid? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Find the mass of orthophosphoric acid produced from 6 g of phosphorus V oxide 

in its reaction with water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 19. SALTS 

 

EXERCISES FOR CLASSWORK 

 

1. Write 5 samples of acidic salts: 

______________________________________________________________________ 

2. Write 5 samples of basic salts: 

______________________________________________________________________ 

3. Which metals from this line (Na / Fe / Zn / Ag / Ba / Ni) can substitute copper  

in CuCl2 in water solution? ______________________________________________ 

4. Finish chemical reactions and balance them, notice the coefficients: 

2NaOH + 1H2SO3 Ÿ ____________________________________________  

1NaOH + 1H2SO3 Ÿ ____________________________________________  

1Zn(OH)2 + 2HCl Ÿ ____________________________________________  

1Zn(OH)2 + 1HCl Ÿ ____________________________________________  

1KHSiO3 + 1KOH Ÿ ____________________________________________  

1KHSiO3 + 1HCl Ÿ _____________________________________________  

Al(OH)3 + 1KOH Ÿ ____________________________________________  

5. Determine what kind of salt(s) is formed in the reaction between 2 g of sodium 

hydroxide and 25 g of phosphoric acid, find its mass. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Find what kind of salt(s) is formed in the reaction between 4 g of potassium 

hydroxide and 3.5 L (normal conditions) of carbon dioxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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EXERCISES FOR HOMEWORK 

 

1. Write 5 samples of acids which can form acidic salts: 

______________________________________________________________________ 

2. Write 5 samples of bases salts which can form basic salts: 

______________________________________________________________________ 

3. Which metals from this line (K / Cr / Zn / Ag / Sn / Ni) can substitute cobalt  

in CoCl2 in water solution? _______________________________________________ 

4. Finish chemical reactions and balance them, notice the coefficients: 

2NaOH + 1CO2 Ÿ ______________________________________________  

1NaOH + 1CO2 Ÿ ______________________________________________  

1Mg(OH)2 + 2HNO3 Ÿ __________________________________________  

1Mg(OH)2 + 1HNO3 Ÿ __________________________________________  

ZnOHCl2 + 1NaOH Ÿ ___________________________________________  

ZnOHCl2 + 1HCl Ÿ _____________________________________________  

Al (OH)3 + 3KOH Ÿ ____________________________________________  

5. Determine what kind of salt(s) is formed in the reaction between 3 g of potassium 

hydroxide and 4 g of phosphoric acid, find its mass. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Find what kind of salt(s) is formed in the reaction between 7 g of sodium 

hydroxide and 1.2 g of zinc hydroxide, find its mass. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 20. INORGANIC COMPOUNDS  

 

TEST FOR CLASSWORK 

 

1. Choose basic oxides: 

a. SiO2  b. K2O  c. ZnO  d. SrO 

2. Choose acidic oxides: 

a. CO   b. CO2  c. BaO   d. SO2 

3. Choose amphoteric oxides: 

a. Al 2O3  b. ZnO  c. SiO  d. Cr2O3 

4. Choose neutral oxides (those which cannot form salts): 

a. NO   b. SiO2  c. MgO  d. N2O 

5. Choose strong acids: 

a. HCl   b. HBr  c. HI   d. HF 

6. Choose strong bases: 

a. Be(OH)2  b. Sr(OH)2  c. KOH  d. LiOH 

7. Choose acidic salts: 

a. NH4NO3  b. NH4H2PO4 c. KHCO3  d. (MgOH)2CO3 

8. Choose bases which cannot be formed in the reaction between corresponding oxide and 

water: 

a. Al(OH)3  b. NaOH  c. KOH  d. Zn(OH)2 

9. Choose salts which can react with the acid containing the same anion: 

a. KNO3  b. Na2SO3  c. K3PO4  d. KH2PO4 

10. Choose salts which can react with alkali: 

a. NaCl  b. KBr  c. MgCl2  d. AlPO4 

 

TEST FOR HOMEWORK  

 

1. Choose basic oxides: 

a. CaO  b. Mn2O7  c. CrO3  d. Cs2O 

2. Choose acidic oxides: 

a. SO2   b. BeO  c. N2O5  d. H2O2 

3. Choose amphoteric oxides: 

a. Fe2O3  b. MnO2  c. P2O3  d. Na2O 



56 

4. Choose neutral oxides (those which cannot form salts): 

a. CO   b. SiO  c. CaO  d. SrO 

5. Choose weak acids: 

a. H2SO4  b. HNO3  c. HNO2  d. H2SO3 

6. Choose weak bases: 

a. Fe(OH)2  b. Cu(OH)2 c. NaOH  d. NH4OH 

7. Choose basic salts: 

a. CaOHCl  b. (MgOH)2SO4  c. K[Al(OH)4]  d. FeCl3 

8. Choose bases which cannot be formed in the reaction between corresponding oxide and 

water: 

a. Fe(OH)3  b. LiOH  c. CsOH  d. Fe(OH)2 

9. Choose salts which can react with the acid containing the same anion: 

a. KCl   b. NaHCO3 c. K3PO4  d. K2HPO4 

10. Choose salts which can react with alkali: 

a. NH4Cl  b. ZnBr2  c. NaCl  d. BaCl2 

 

EXERCISES FOR CLASSWORK 

 

1. Write four reactions according to the following classic chains of chemical reactions 

and balance them: 

K Ÿ KOH Ÿ K2SO3 Ÿ KOH Ÿ K2S 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

ɸl  ɸlCl3  ɸl(OH)3  NaAlO2  Al 2(SO4)3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Mg(OH)2  MgO  Mg(NO3)2  Mg(OH)2  MgOHCl 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 
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Zn(OH)2  K2[Zn(OH)4]  ZnCl2  Zn(OH)2  ZnO 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

2. Write four reactions with sodium containing compounds according to the chain of 

chemical reactions 

Na Ÿ A Ÿ B Ÿ C Ÿ D 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Calculate the sum of molar masses for substances B and D: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Write four reactions with silicon containing compounds according to the chain of 

chemical reactions 

Si Ÿ A Ÿ B Ÿ C Ÿ D 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Calculate the sum of molar masses for substances B and D: 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. Write four reactions according to the following classic chains of chemical reactions 

and balance them: 

Mg Ÿ MgO Ÿ Mg(NO3)2 Ÿ Mg(OH)2 Ÿ MgSO4 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 
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CaCO3 Ÿ Ca(HCO3)2 Ÿ CaO Ÿ CaSO3 Ÿ Ca(NO3)2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

P Ÿ P2O5 Ÿ Na3PO4 Ÿ Na2HPO4 Ÿ Ba3(PO4)2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

K Ÿ K2O Ÿ K2S Ÿ KCl Ÿ KNO3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

2. Write four reactions with zinc containing compounds according to the chain of 

chemical reactions 

Zn Ÿ A Ÿ B Ÿ C Ÿ D 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Calculate the sum of molar masses for substances C and D: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Write four reactions with magnesium containing compounds according to  

the chain of chemical reactions 

Mg Ÿ A Ÿ B Ÿ C Ÿ D 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Calculate the sum of molar masses for substances C and D: 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 21. THE SAMPLE OF CONTROL TASK #3  

 

1. Write down equations of chemical reactions between the following substances  

(in case if they are possible) and balance them: 

CuCl2(solid) + H2SO4 (concentrated)   _________________________________  

FeCl3 + AgNO3  __________________________________________________  

K2CO3 + Ca(OH)2  ________________________________________________  

K + H2O  ________________________________________________________  

Ag + H2SO4(diluted)  ______________________________________________  

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

C CO2  NaHCO3 Na2CO3 CʘʉO3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

3. Write four reactions with chlorine containing compounds according to the chain of 

chemical reactions 

Cl2 Ÿ A Ÿ B Ÿ C Ÿ D 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

4. What salt (potassium sulfite, potassium hydrogen sulfite, or the mixture of them) 

will be formed from 16.8 g of potassium hydroxide and 6.7 L of sulfurous acid 

anhydride? Calculate the mass of that salt. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 22. SOLUBILITY  

 

TEST FOR CLASSWORK 

 

1. Choose insoluble (solubility < 0.1 g per 100 g of H2O) salts: 

a. KCl  b. Na2SO4  c. CaCO3  d. BaSO4 

2. Choose soluble (solubility > 1 g per 100 g of H2O) salts:  

a. NaI  b. Zn(NO3)2 c. AgCl   d. Zn3(PO4)2 

3. Slightly soluble salt (with solubility between 0.1 and 1 g per 100 g of H2O) is 

considered to be insoluble in the written form of chemical reaction: 

a. if it is a reactant 

b. if it is a product 

c. always 

d. never 

4. Will there be a precipitate if we put 0.5 mg or 0.05 mg of CaCO3 in 200 g of water 

(CaCO3 solubility is 0.0006 g per 100 g of H2O)? 

a. Yes / Yes b. Yes / No c. No / Yes d. No / No 

5. Which substances demonstrate good solubility in water? 

a. O2   b. C2H5OH c. N2   d. HCl 

6. Which substances demonstrate good solubility in benzene? 

a. CH4  b. C7H8  c. H2O  d. C6H14 

7. How can we dissolve a precipitate in water solution? 

a. increase the temperature 

b. decrease the temperature 

c. add more water 

d. add a substance which reacts with that precipitate 

8. Molarity is the ratio between: 

a. the mass of a solute and the mass of a solution 

b. the number of moles of a solute and the mass of a solvent 

c. the number of moles of a solute and the volume of a solution 

d. the volume of a solute and the volume of a solution 

9. Mass percentage is the ratio between: 

a. the mass of a solute and the mass of a solvent 

b. the number of moles of a solute and the mass of a solution 
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c. the mass of a solute and the mass of a solution 

d. the number of moles of a solute and the volume of a solution 

10. Choose true statements about saturated solution: 

a. saturated solution exists upon the precipitate of a solute 

b. saturated solution cannot dissolve more solute 

c. saturated solution is always considered as concentrated solution 

d. saturated solution may have rather low concentration 

 

TEST FOR HOMEWORK  

 

1. Choose insoluble (solubility < 0.1 g per 100 g of H2O) salts: 

a. MgSO4  b. (NH4)2SO4  c. SrCO3  d. K2SiO3 

2. Choose soluble (solubility > 1 g per 100 g of H2O) salts:  

a. BaCl2  b. HNO3   c. NiCl2  d. KOH 

3. Slightly soluble salt (with solubility between 0.1 and 1 g per 100 g of H2O) is 

considered to be soluble in the written form of chemical reaction: 

a. if it is a reactant 

b. if it is a product 

c. always 

d. never 

4. Will there be a precipitate if we put 100 g or 10 g of KBr in 100 g of water (KBr 

solubility is 70.7 g per 100 g of H2O)? 

a. Yes / Yes b. Yes / No c. No / Yes d. No / No 

5. Which substances demonstrate low solubility in water? 

a. H2  b. CH3COOH  c. HCOOH  d. H2SiO3 

6. Which substances demonstrate low solubility in benzene? 

a. C2H2 b. NaOH   c. Mg(OH)2  d. C4H8 

7. How can we produce a precipitate in water solution? 

a. increase the temperature, dissolve high amount of solute, then cool down the solution 

b. increase the temperature and wait until sufficient amount of water will be 

evaporated, then cool down the solution 

c. add more water 

d. add a substance which produces precipitate in reaction with a given solute 
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8. Molality is the ratio between: 

a. the mass of a solute and the mass of a solvent 

b. the number of moles of a solute and the mass of a solvent 

c. the number of moles of a solute and the mass of a solution 

d. the mass of a solute and the volume of a solution 

9. Mole fraction is the ratio between: 

a. the mass of a solute and the mass of a solvent 

b. the number of moles of a solute and the number of moles of all components of  

a solution 

c. the volume of a solute and the mass of a solution 

d. the number of moles of a solute and the mass of a solution 

10. Choose true statements about unsaturated solution: 

a. unsaturated solution always have rather low concentration 

b. unsaturated solution can dissolve more solute 

c. unsaturated solution can dissolve more solvent 

d. unsaturated solution may become saturated at lower temperature 
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LESSON 23. MASS PERCENTAGE AND MOLARITY  

 

EXERCISES FOR CLASSWORK 

 

1. Convert the molarity (0.001 mol/L) of the H2SO4 solution into the mass percentage. 

The density is approximately equal to 1 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Calculate the molarity of Ba(OH)2 in the final volume of 750 ml, if the initial mass 

of Ba(OH)2 was equal to 17 g. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the mass percentage of KOH solution made from 30 g of KOH dissolved 

in water until the final volume of 300 ml. The density of the solution is equal to 

0.92 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Calculate the mass of KOH needed to make 400 ml of solution with mass 

percentage of 15 % and density equal to 0.85 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the number of moles of Ba(OH)2 present in 950 ml of solution with  

the molarity equal to 0.03 mol/L 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the molarity of the water solution made from 40 g of Na2SO4, if the final 

volume is 1200 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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7. Calculate the mass percentage of sodium hydroxide in the water solution made 

from 12 g of NaOH and 68 ml of pure water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

8. Find the mass of CuSO4Ā5H2O which is needed to prepare 1 L of CuSO4 water 

solution with the molarity equal to 0.02 mol/L. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. Calculate the mass of a precipitate formed after the mixing of 20 ml of 0.02 M 

potassium chloride and 15 ml of 0.01 M silver nitrate solutions. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Calculate the mass of a precipitate formed after the mixing of 40 ml of 0.01 M 

sodium sulfate and 35 ml of 0.02 M strontium chloride solutions. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

EXERCISES FOR HOMEWORK 

1. Convert the mass percentage (0.85 %) of the NaCl water solution into the molarity . 

The density is approximately equal to 1 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

2. Calculate the molarity of Li OH in the final volume of 300 ml, if the initial mass of 

Li OH was equal of 7 g. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the mass percentage of NaOH solution made from 23 g of NaOH 

dissolved in water until the final volume of 200 ml. The density of the solution is 

equal to 0.91 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 
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4. Calculate the mass of KCl  needed to make 200 ml of solution with mass percentage 

of 5 % and density equal to 0.95 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the number of moles of Sr(OH)2 present in 650 ml of solution with  

the molarity equal to 0.09 mol/L  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the molarity of the water solution made from 10 g of H2SO4, if the final 

volume is 2400 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. Calculate the mass percentage of potassium hydroxide in the water solution made 

from 15 g of KOH and 135 ml of pure water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

8. Find the mass of Na2SO4Ā10H2O which is needed to prepare 1 L of Na2SO4 water 

solution with the mass percentage equal to 0.5 %. The density is 1 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. Calculate the mass of a precipitate formed after the mixing of 30 ml of 0.03 M 

barium chloride and 20 ml of 0.02 M lithium  sulfate solutions. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Calculate the mass of a precipitate formed after the mixing of 70 ml of 0.02 M 

potassium silicate and 10 ml of 0.1 M hydrochloric acid solutions. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 24. ELECTROLYTIC DISSOCIATION  

EXERCISES FOR CLASSWORK 

1. Write 5 samples of strong electrolytes: 

______________________________________________________________________ 

2. Write 5 samples of weak electrolytes: 

______________________________________________________________________ 

3. Write equations of electrolytic dissociation for the following substances: 

HCl: _____________________________________________________________  

H2SO4: ___________________________________________________________  

LiOH: ____________________________________________________________  

Ca(OH)2: __________________________________________________________  

4. Write equations of stepwise dissociation for the following substances: 

H2SO3: ___________________________________________________________  

 _________________________________________________________________  

H3PO4: ___________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

NaHCO3: _________________________________________________________  

 _________________________________________________________________  

ZnOHCl: __________________________________________________________  

 _________________________________________________________________  

5. How many types of ions are formed in the process of electrolytic dissociation of  

the following substances: 

K3PO4: ___________________________________________________________  

K2HPO4: __________________________________________________________  

KH2PO4: __________________________________________________________  

MgCl2: ___________________________________________________________  

MgOHCl: _________________________________________________________  

6. What is the number of moles of ions formed after the dissociation of 1 mole of  

the following substances: 

NaCl: ____________________________________________________________  

MgCl2: ___________________________________________________________  

AlCl 3: ____________________________________________________________  

Al 2(SO4)3: _________________________________________________________  

Ba(OH)2: __________________________________________________________  
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7. Calculate the molar concentration of chloride ions in the water solution prepared 

from 10 g of aluminum chloride. The final volume is 300 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

8. Calculate the molar concentration of sulfate ions in the water solution prepared 

from 15 g of potassium sulfate. The final volume is 400 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

9. Calculate the molar concentration of all ions in the water solution prepared from 

20 g of barium chloride. The final volume is 2 L. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

10. Calculate the molar concentration of hydrogen ions in the water solution prepared 

from 5 L of hydrogen chloride (in normal conditions). The final volume is 500 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

EXERCISES FOR HOMEWORK  

1. Write 5 samples of nonelectrolytes: 

______________________________________________________________________ 

2. Write 5 samples of substances which have two steps of dissociation: 

______________________________________________________________________ 

3. Write equations of electrolytic dissociation for the following substances: 

NaOH: ___________________________________________________________  

Ba(OH)2: __________________________________________________________  

HI: _______________________________________________________________  

HClO4: ___________________________________________________________  

4. Write equations of stepwise dissociation for the following substances: 

H2S: _____________________________________________________________  

 _________________________________________________________________  

Al(OH)3: __________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
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KHSO3: ___________________________________________________________  

 _________________________________________________________________  

CuOHBr: _________________________________________________________  

 _________________________________________________________________  

5. How many types of ions are formed in the process of electrolytic dissociation of  

the following substances: 

K2SO4: ___________________________________________________________  

KHSO4: ___________________________________________________________  

KHSiO3: __________________________________________________________  

AlCl3: ____________________________________________________________  

Al(OH)2Cl: ________________________________________________________  

6. What is the number of moles of ions formed after the dissociation of 1 mole of  

the following substances: 

KI: _______________________________________________________________  

Na2SO4: __________________________________________________________  

CaI2: _____________________________________________________________  

CH3COOK: ________________________________________________________  

Sr(OH)2: __________________________________________________________  

7. Calculate the molar concentration of sodium ions in the water solution prepared 

from 13 g of sodium sulfate. The final volume is 200 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

8. Calculate the molar concentration of potassium ions in the water solution 

prepared from 3 g of potassium. The final volume is 100 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

9. Calculate the molar concentration of hydrogen ions in the water solution prepared 

from 4 g of potassium hydrogen sulfate. The final volume is 200 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

10. Calculate the total molar concentration of all phosphate, hydrogen phosphate and 

dihydrogen phosphate anions in the water solution prepared from 14 g of sodium 

phosphate. The final volume is 400 ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 25. IONIC EQUATIONS  

 

EXERCISES FOR CLASSWORK 

 

1. Continue equations of chemical reactions, balance and write complete and short 

ionic equations for them: 

H2SO4 + NaOH Ÿ __________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

H2S + KOH Ÿ _____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

Zn(OH)2 + H2SO4 Ÿ ________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

BaCl2 + K2SO4 Ÿ ___________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

CaCl2 + Na2CO3 Ÿ _________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

2. Suggest a chemical reaction which can be expressed by the given short ionic 

equation and write it down: 

Ag
+
 + I

ï
 = AgI 

 _________________________________________________________________  

H
+
 + OH

ï
 = H2O 

 _________________________________________________________________  

Al
3+

 + 3OH
ï
 = Al(OH)3 

 _________________________________________________________________  

 

EXERCISES FOR HOMEWORK 

 

1. Continue equations of chemical reactions, balance and write complete and short 

ionic equations for them: 

H3PO4 + KOH Ÿ ___________________________________________________  

 _________________________________________________________________  
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 _________________________________________________________________  

K2S + HCl Ÿ ______________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

Ba(NO3)2 + H2SO4 Ÿ ________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

NH4Cl + AgNO3 Ÿ _________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

CaCl2 + Na2SO4 Ÿ __________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

2. Suggest a chemical reaction which can be expressed by the given short ionic 

equation and write it down: 

Ca
2+

 + 2F
ï
 = CaF2 ___________________________________________________  

 _________________________________________________________________  

CO3
2-
 + 2H

+
 = CO2 + H2O ____________________________________________  

 _________________________________________________________________  

Zn
2+

 + 4OH
ï
 = [Zn(OH)4]

2ï
 ___________________________________________  

 _________________________________________________________________  
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LESSON 26. HYDROLYSIS OF INORGANIC SALTS  

 

TEST FOR CLASSWORK 

 

1. Which ions are present in NaH2PO4 solution? 

a. Na
+
   b. H2PO4

ï
   c. HPO4

2ï
  d. NaH2

3+
 

2. Choose strong electrolytes:  

a. NaCl  b. KNO2   c. C6H12O6 d. HNO2 

3. Choose weak electrolytes: 

a. C2H5OH  b. CH3COOH  c. AgNO3  d. Zn(OH)2 

4. Which reactions can be expressed by the same ionic equation? 

a. 2NaOH + H2SO4 Ÿ Na2SO4 + 2H2O 

b. Na2O + H2SO4 Ÿ Na2SO4 + H2O 

c. 2Na3PO4 + 3Li2SO4 Ÿ 3Na2SO4 + 2Li3PO4 

d. KOH + HNO3 Ÿ KNO3 + H2O 

5. Choose the correct ionic equation for the following reaction:  

Na2CO3 + Ca(OH)2 Ÿ CaCO3 + 2NaOH  

a. CO3
2-
 + Ca(OH)2 Ÿ CaCO3 + 2OH

ï
 

b. CO3
2ï

 + Ca
2+

 Ÿ CaCO3 

c. Na
+
 + OH

ï
 Ÿ NaOH 

d. Na2CO3 + Ca
2+

 Ÿ CaCO3 + 2Na
+
 

6. In water solutions of which substances there is acidic medium (pH < 7)? 

a. HCl   b. H2S  c. ZnCl2  d. KCl 

7. In water solutions of which substances there is basic medium (pH > 7)? 

a. H2SO4  b. K3PO4  c. NH3  d. NH4Cl 

8. What substances will be formed if we mix solutions of K2S and AlCl3 together? 

a. H2S   b. Cl2  c. Al2S3  d. Al(OH)3 

9. Dissolving HCl in water includes such steps, as: 

a. ionization and dissociation   c. just ionization 

b. just dissociation     d. neither ionization, nor dissociation 

10. Dissolving ZnCl2 in water includes such steps, as: 

a. ionization and dissociation   c. just dissociation 

b. dissociation and partial hydrolysis  d. just complete hydrolysis 
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TEST FOR HOMEWORK  

 

1. Which ions are present in NH4Cl solution? 

a. N
3+

   b. NH4
+
  c. H

+
   d. Cl

-
 

2. Choose strong electrolytes:  

a. NaOH  b. NO2  c. HClO4  d. H2O2 

3. Choose weak electrolytes: 

a. C3H7OH  b. CH3NH2 c. HI   d. Ca(OH)2 

4. Which reactions can be expressed by the same ionic equation? 

a. Ba(OH)2 + H2SO4 Ÿ BaSO4 + 2H2O 

b. Ba + H2SO4 Ÿ BaSO4 + H2 

c. BaCl2 + Na2SO4 Ÿ BaSO4 + 2NaCl 

d. Ba(NO3)2 + K2SO4 Ÿ 2KNO3 + BaSO4 

5. Choose the correct ionic equation for the following reaction:  

HCl + KOH Ÿ KCl + H2O  

a. HCl + OH
-
 Ÿ Cl

-
 + H2O 

b. K+
 + Cl

-
 Ÿ KCl 

c. H+
 + OH

-
 Ÿ H2O 

d. KOH + H
+
 Ÿ K

+
 + H2O 

6. In water solutions of which substances there is acidic medium (pH < 7)? 

a. CO2  b. AlCl3  c. FeBr2  d. K2SO3 

7. In water solutions of which substances there is basic medium (pH > 7)? 

a. NO2  b. KNO2  c. Na2SiO3  d. NaCl 

8. What substances will be formed if we mix solutions of Na2SO3 and CrCl3 together? 

a. SO2   b. Cr   c. Cr(OH)3 d. NaCl 

9. Dissolving NaCl in water includes such steps, as: 

a. ionization and dissociation   c. just ionization 

b. just dissociation     d. neither ionization, nor dissociation 

10. Dissolving Na3PO4 in water includes such steps, as: 

a. ionization and dissociation   c. just dissociation 

b. dissociation and partial hydrolysis  d. just complete hydrolysis 
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EXERCISES FOR CLASSWORK 

 

1. Write the equation of hydrolysis for given substances, provide its complete and 

short ionic forms. 

KNO2 + H2O ź ____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

NH4NO3 + H2O ź __________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

CH3COONa + H2O ź _______________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

2. Write the equation of stepwise hydrolysis for given substances, provide its 

complete and short ionic forms. 

Na2CO3 + H2O ź ___________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

FeCl2 + H2O ź_____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 

EXERCISES FOR HOMEWORK 

 

1. Write the equation of hydrolysis for given substances, provide its complete and 

short ionic forms. 

LiF + H2O ź ______________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
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NH4Cl + H2O ź ____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

CH3COOK + H2O ź ________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

2. Write the equation of stepwise hydrolysis for given substances, provide its 

complete and short ionic forms. 

K2SO3 + H2O ź ____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

MgCl2 + H2O ź ____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
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LESSON 27. THE SAMPLE OF CONTROL TASK #4  

 

1. Suggest a chemical reaction which can be expressed by the given short ionic 

equation and write it down: 

3Ca
2+

 + 2PO3

4  Ÿ Ca3(PO4)2 

 _________________________________________________________________  

2. Continue equations of chemical reactions, balance and write complete and short 

ionic equations for them: 

Ca(OH)2 + H3PO4 Ÿ ________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

3. Write the equation of stepwise hydrolysis for given substances, provide its 

complete and short ionic forms. 

ZnSO4 + H2O ź ____________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  

4. Indicate the pH level in water solutions of the following substances: 

CaCl2 ____________________________________________________________  

FeBr3 _____________________________________________________________  

Li 3PO4 ____________________________________________________________  

NH4NO2 __________________________________________________________  

5. Calculate the mass of sulfate ions formed after the addition of 3L of sulfur (VI ) 

oxide into 2L of liquid water. 

 _________________________________________________________________  

 _________________________________________________________________  

 _________________________________________________________________  
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LESSON 28. HYDROGEN AND WATER  

 

EXERCISES FOR CLASSWORK 

 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

H2  H2O  NaOH  H2O  HCl 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

H2O  H2SO4  H2  NH3 Ÿ NH4Cl 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the mass of water produced from 10 L of hydrogen and 20 g of copper 

(II) oxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Calculate the mass of sulfuric acid produced in the reaction between 20 L of sulfur 

(VI) oxide and 30 g of water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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5. Calculate the mass of nitric acid produced in the reaction between 3 g of nitrogen 

(V) oxide and 20 g of water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the molarity of sodium hydroxide water solution formed after dissolving 

2 g of sodium in 300 g of water. The density of the final solution is approximately 

equal to 1 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. The mass of an alloy made from sodium and potassium was equal to 5 g. The mass 

percentage of sodium in that alloy was equal to 40 %. Calculate the volume of 

hydrogen produced after that alloy had been put into water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

KH  KOH  H2O  H2 Ÿ H2S 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

H2O Ÿ NaOH Ÿ NaHCO3  H2O  HNO3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 
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3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the mass of water produced from 5 L of hydrogen and 10 g of tin  (II) 

oxide. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Calculate the mass of barium hydroxide produced in the reaction between 8 g  

of barium oxide and 20 g of water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Calculate the mass of calcium hydroxide produced in the reaction between 5 g  

of calcium and 30 g of water. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. Calculate the molarity of orthophosphoric acid water solution formed after 

dissolving 2 g of phosphorus (V) oxide in 200 g of water. The density of the final 

solution is approximately equal to 1 g/ml. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

7. The mass of a mixture  made from magnesium oxide and calcium oxide was equal 

to 7 g. The mass percentage of magnesium oxide in that mixture was equal to 65 

%. Calculate the mass of water reacted with that mixture. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 29. HALOGENS 
 

TEST FOR CLASSWORK 
 

1. In which reactions hydrogen atoms act as reducers? 

a. H2 + Cl2 Ÿ 2HCl 

b. 2K + H2 Ÿ 2KH 

c. CuCl2 + H2 Ÿ Cu + 2HCl 

d. 3Fe + 4H2O Ÿ Fe3O4 + 4H2 

2. In which reactions hydrogen atoms act as oxidizers?  

a. Zn + H2SO4 Ÿ ZnSO4 + H2 

b. 2CH4 + O2 Ÿ 2CO + 4H2 

c. 2Na + 2H2O Ÿ 2NaOH + H2 

d. 3H2 + N2 Ÿ 2NH3 

3. In which reactions hydrogen gas is released? 

a. H2O + K Ÿ b. HCl + Zn Ÿ  c. H2SO4 + Cu Ÿ d. HNO3 + Fe Ÿ 

4. Choose ions represented as H
+
 in ionic equations: 

a. H3O
+
  b. H3O2

ï
  c. H5O2

+
   d. OH

ï
 

5. Bromine (Br2) in normal conditions is a: 

a. gas   b. liquid  c. solid substance d. plasma 

6. Which substance is used in qualitative analysis of solutions for the presence of halogens 

anions? 

a. NaNO3  b. H2SO4  c. AgNO3   d. KOH 

7. Which reactions are possible? 

a. KI + Cl2 Ÿ b. KBr + I2 Ÿ  c. NaBr + Cl2 Ÿ d. NaCl + I2 Ÿ 

8. Calculate the sum of all coefficients in the redox reaction: 

LiOH + Cl2 (tÁ) Ÿ LiCl + LiClO3 + H2O 

a. 9  b. 10  c. 17  d. 18 

9. Which reactions can be expressed by the ionic equation: Ca + 2H
+
 Ÿ Ca

2+
 + H2 

a. Ca + 2HF Ÿ CaF2 + H2 

b. Ca + 2HCl Ÿ CaCl2 + H2 

c. Ca + 2H2O Ÿ Ca(OH)2 + H2 

d. Ca + H2 Ÿ CaH2 

10. Choose formulas of hydrates: 

a. BaH2  b. NaOH  c. CuSO4Ā5H2O  d. H2C2O4Ā2H2O 
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TEST FOR HOMEWORK  

 

1. In which reactions chlorine atoms act as oxidizers? 

a. KOH + HCl Ÿ KCl + H2O c. KCl + AgNO3 Ÿ KNO3 + AgCl 

b. 3Cl2 + 2P Ÿ 2PCl3   d. 3Cl2 + 2Fe Ÿ 2FeCl3 

2. In which reactions iodine atoms act as reducers?  

a. 2KI + Cl2 Ÿ 2KCl + I2  c. 2Na + I2 Ÿ 2NaI 

b. I2 + H2 Ÿ 2HI    d. 6KI + 2KMnO4 + 4H2O Ÿ 3I2 + 2MnO2 + 8KOH 

3. In which reactions chlorine gas is released? 

a. MnO2 + HCl Ÿ   c. BaCl2 + H2SO4 Ÿ 

b. KMnO4 + HCl Ÿ   d. FeCl3 + H2O Ÿ 

4. Choose ions formed in water solution of I2 in the presence of KI: 

a. I3
ï
  b. I2

ï
  c. I3

3ï
 d. I2

2ï
 

5. Iodine (I2) in normal conditions is a: 

a. gas  b. liquid  c. solid substance d. plasma 

6. Indicate the colors of AgCl, AgBr and AgI: 

a. white / yellow / red 

b. white / pale yellow / yellow 

c. yellow / pale yellow / white 

d. red / yellow / white 

7. Which reactions are possible? 

a. NaBr + Cl2 Ÿ   c. HBr + Cl2 Ÿ 

b. NaBr + I2 Ÿ   d. NaCl + I2 Ÿ 

8. Calculate the sum of all coefficients in the redox reaction: 

KI + CO2 + O2 Ÿ K2CO3 + I2 

a. 11  b. 10  c. 9  d. 8 

9. Which reactions can be expressed by the ionic equation: 

2Br
ï
 + Cl2 Ÿ 2Cl

ï
 + Br2 

a. 2AgBr + CaCl2 Ÿ CaBr2 + 2AgCl 

b. 2HBr + Cl2 Ÿ 2HCl + Br2 

c. 2NaBr + CaCl2 Ÿ CaBr2 + 2NaCl 

d. 2KBr + Cl2 Ÿ 2KCl + Br2 

10. Choose formulas of hydrides: 

a. CaH2  b. LiH  c. FeSO4Ā5H2O  d. H2C2O4 
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EXERCISES FOR CLASSWORK 

 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

NaCl Ÿ Cl2  FeCl3  KCl  AgCl 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four react ions according to the following classic chain of chemical reactions 

and balance them: 

K Ÿ KI   KBr  KCl  KNO3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the volume of hydrogen chloride that can be produced from 100 g of 

solid sodium chloride with the help of concentrated sulfuric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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4. Find the simplest formula of a compound. The mass percentages of elements  

in the compound are as follows: 44.83 % of potassium, 18.39 % of sulfur and  

36.78 % of oxygen. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Find out the simplest formula of a substance if in 200 g of it there are 80 g  

of calcium, 24 g of carbon and 96 g of oxygen. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. The mass of the mixture made from iron and copper is 15 g. That mixture reacted 

with 7.75 L of chlorine gas. Find the mass percentage of copper in the initial 

mixture. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

EXERCISES FOR HOMEWORK 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

Br2 Ÿ ZnBr2  NaBr  Br2  KBrO3 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the first reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 
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2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

F2 Ÿ HF  NiF2  ZnF2  CaF2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the mass of 5 % hydrochlori c acid that can be produced from 100 g  

of solid potassium chloride with the help of concentrated sulfuric acid. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Find the simplest formula of a compound. The mass percentages of elements  

in the compound are as follows: 18.78 % of sodium, 28.98 % of chlorine and  

52.24 % of oxygen. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. Find out the simplest formula of a substance if in 699 g of it there are 411 g  

of barium, 96 g of sulfur and 192 g of oxygen. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. The mass of the mixture made from iron and copper is 30 g. That mixture reacted 

with hydrochloric acid and produced 0.5 L of hydrogen. Find the mass percentage 

of copper in the initial mixture. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 



84 

LESSON 30. OXYGEN AND ITS COMPOUNDS 

 

EXERCISES FOR CLASSWORK 

 

1. Write four reactio ns according to the following classic chain of chemical reactions 

and balance them: 

O2 Ÿ Na2O2  Na2O  NaNO3  O2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

O3 Ÿ O2  Na2O2  H2O2  O2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the kinetic equation for the first reaction, and the equation for the constant 

of equilibrium for that p rocess: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the third  reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the volume of oxygen needed to burn 10 g of potassium. Consider 

potassium superoxide as the only one product of this reaction. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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4. Find the volume percentage of methane in its mixture with carbon dioxide. 30 L of 

that mixture reacted with 30 L of oxygen (in normal conditions). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. The mass of oxygen atoms in the sample of barium sulfate is equal to 11.7 g. Find 

out the mass of the whole sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. The mass of the mixture made from gold and zinc is 30 g. That mixture has been 

burnt . The mass of the resulting mixture is equal to 40 g. Find the mass percentage 

of gold in the initial mixture.  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

 

EXERCISES FOR HOMEWORK 

 

1. Write f our reactions according to the following classic chain of chemical reactions 

and balance them: 

O2 Ÿ SO2  Na2SO3  BaSO3  SO2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the third reac tion in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 
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2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

O2 Ÿ KO2 Ÿ K2O2  KOH  KBr 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Calculate the volume of oxygen needed to burn 3 g of sodium. Consider sodium 

peroxide as the only one product of this reaction. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

4. Find the volume percentage of acetylene in its mixture with nitrogen. 20 L of that 

mixture reacted with 7 L of oxygen (in normal conditions). 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. The mass of oxygen atoms in the sample of copper sulfate pentahydrate is equal to 

21.7 g. Find out the mass of the whole sample. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. The mass of the mixture made from platinum and aluminum is 25 g. That mixture 

has been burnt. The mass of the resulting mixture is equal to 30 g. Find the mass 

percentage of platinum in the initial mixture.  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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LESSON 31. SULFUR AND ITS COMPOUNDS 

 

TEST FOR CLASSWORK  

 

1. Choose formulas of oxides: 

a. H2O  b. H2O2  c. BaO  d. BaO2 

2. Choose formulas of peroxides: 

a. K2O  b. K2O2  c. KO2  d. CaO2 

3. Choose formulas of superoxides: 

a. Na2O  b. NaO2  c. PbO2  d. KO2 

4. Oxygen will be released in reactions: 

a. Na + H2O Ÿ   c. KClO3 (tÁ) Ÿ 

b. NaNO3 (tÁ) Ÿ   d. CaCO3 (tÁ) Ÿ 

5. In which reactions sulfur atoms act as reducers: 

a. Na2S + 2HCl Ÿ 2NaCl + H2S  c. 2H2S + O2 Ÿ 2S + 2H2O 

b. 2H2S + 3O2 Ÿ 2SO2 + 2H2O  d. Cu + S Ÿ CuS 

6. Choose substances which react with concentrated H2SO4: 

a. NaCl (solid) b. KCl (water solution) c. Ag  d. Au 

7. Which reactions are possible? 

a. Fe + H2SO4 (dilute) Ÿ 

b. Fe + H2SO4 (concentrated / low temperature) Ÿ 

c. Al + H2SO4 (concentrated / high temperature) Ÿ 

d. Pt + H2SO4 Ÿ 

8. Calculate the sum of all coefficients in the redox reaction: 

C + H2SO4 (concentrated) Ÿ CO2 + SO2 + H2O 

a. 5   b. 6   c. 7   d. 8 

9. Which reactions can be expressed by the following ionic equation: 

Ba
2+

 + SO4
2ï

 Ÿ BaSO4 

a. BaCl2 + H2SO4 Ÿ BaSO4 + 2HCl 

b. Ba + H2SO4 Ÿ BaSO4 + H2 

c. Ba(NO3)2 + K2SO4 Ÿ BaSO4 + 2KNO3 

d. Ba(OH)2 + H2SO4 Ÿ BaSO4 + 2H2O 

10. Choose formulas of sulfites: 

a. BaS   b. K2S  c. K2SO3  d. Na2SO3 
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TEST FOR HOMEWORK  

 

1. Choose formula of iron sulfide used in industrial sulfuric acid production: 

a. FeS   b. Fe2S3  c. FeS2  d. Fe3S4 

2. Choose correct statements about hydrogen sulfide (H2S):  

a. it has an odor of rotten eggs 

b. it is solid in normal conditions 

c. it is weak electrolyte 

d. its water solution is acidic 

3. Choose substances which cannot react with dilute sulfuric acid (H2SO4): 

a. NaOH  b. NaCl (solid) c. Cu   d. CuO 

4. Oxygen will be released in reactions: 

a. H2O2 (tÁ) Ÿ   c. NaOH (tÁ) Ÿ 

b. AgNO3 (tÁ) Ÿ   d. Ca(OH)2 (tÁ) Ÿ 

5. In which reactions sulfur atoms act as oxidizers: 

a. SO2 + C Ÿ CO2 + S   c. 5SO3 + 2P Ÿ 5SO2 + P2O5 

b. 2H2SO3 + O2 Ÿ 2H2SO4  d. Mg + S Ÿ MgS 

6. Choose substances which react with concentrated H2SO4: 

a. BaCl2 (solid)    c. Pt 

b. BaCl2 (water solution)   d. P 

7. Which reactions are possible? 

a. FeSO3 + H2SO4 Ÿ   c. C + H2SO4 Ÿ 

b. Al2S3 + H2O Ÿ   d. Na2SO4 + K2S Ÿ 

8. Calculate the sum of all coefficients in the redox reaction: 

S + H2SO4 (concentrated) Ÿ SO2 + H2O 

a. 5  b. 6  c. 7  d. 8 

9. Which reactions can be expressed by the following ionic equation: 

2H
+
 + S

2ï
 Ÿ H2S 

a. 2HCl + K2S Ÿ 2KCl + H2S 

b. H2SO4 + BaS Ÿ BaSO4 + H2S 

c. 2HNO3 + Na2S Ÿ 2NaNO3 + H2S 

d. H2 + S Ÿ H2S 

10. Choose formulas of sulfides: 

a. ZnS  b. Na2S  c. K2S  d. Na2SO3 
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EXERCISES FOR CLASSWORK 

 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

S Ÿ SO2  SO3  ZnSO4  K2SO4 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

CuSŸSO2  S H2S CoS 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write kinetic equation for the third reaction, and the equation for the constant  

of equilibrium for that process: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the fourth reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

3. Find the mass percentage of copper in its mixture with zinc. 20 g of that mixture 

reacted with the excess of dilute sulfuric acid and produced 1.1 L of a gas. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 
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4. The mixture of sulfur and phosphorus had a mass of 6 g. That mixture has been 

burnt completely in 4.4 L of oxygen. Find the mass percentage of sulfur  

in the initial mixture.  

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

5. The mass percentage of sulfur VI oxide in oleum is 20 %. What mass of that oleum 

is required to prepare 1 kg of pure sulfuric acid? 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

6. The mass of the mixture made from copper and silver is 4 g. That mixture reacted 

with concentrated sulfuric acid and produced 0.9074 L of sulfur dioxide. Find  

the mass percentage of silver in the initial mixture. 

______________________________________________________________________ 

______________________________________________________________________ 

______________________________________________________________________ 

EXERCISES FOR HOMEWORK 

1. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

H2SO4 Ÿ H2S  KHS  K2S  SO2 

1. ____________________________________________________________ 

2. ____________________________________________________________ 

3. ____________________________________________________________ 

4. ____________________________________________________________ 

Write the second reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

Write the third reaction in the complete and short ionic forms: 

______________________________________________________________________ 

______________________________________________________________________ 

2. Write four reactions according to the following classic chain of chemical reactions 

and balance them: 

Li 2SŸH2S  S SrS ZnS 

1. ____________________________________________________________ 




