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PREFACE

This book containgxercisedor classwork and homewordn 51 lessons from
the coursef pre-university chemistry. Multiple choice questions may have from 1 to
3 correct answers. The answersmaltiple choicequestionsand the ways to solve
problems and chains of chemical reactioaa be found: 1) in the text d¢iie book
written by t hPeeUrsvarsitgC haeunti hs@)rirspang(pther relevant
source of knowledge; 3) most answars hidderin other questions from this book.
Finally, all those questions must be answeredhducorresponding 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 examplgzhemical elemesgtis defined in the IUPAC Gold Book
as both: 1pll atoms with the sam@umber of protons in the atomicicleus 2) apure
chemical sbstance composed of atoms with the same number of protons
in the atomicnucleus.In Russian just the first meaning of the tegthemical
elemeng is used, while the second meaning has its own expresghich can be
translated agsimple substan@ Moreover, the terngcompoune is used in English
to refer to substances composed of atoms from different chemical elements, while in
Russian it refers to any substanbethis book we use English terminology and not
literal translation from Russiarsuch trival English names of substances cdisne

watee, ¢sodium bicarbonage ccarbon dioxide, etc.are also used in this book.



LESSON 1 INTRODUCTION TO THE GENERAL CHEMISTRY

TEST FOR CLASSWORK

1. Choose physical processes:
a. themelting of the ice
b. theboiling of water
c. theburning of wood
d. theoxidation of sulfur

2. Choose chemical processes:
a. production of ammonia from nitrogen and hydrogen
b. thedissolvingof glucose in water
c. thedissolvingof calcium carbide in water
d. thedissolvingof 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. cabon dioxide

6. Chooseoxygen containing compourtds
a. CaO b.0G c. O d. LSO,

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 &nd La
a.B b. W c.N d. Pb

9. Which compounds are composed of three atoms?
a. NO, b. HCN c. HNG; d. N,Os

10. Which compounds are made from atoms of two chemical elements?
a. SG; b. N c. BOs d. H,SiO;



TEST FOR HOMEWORK

1. Choose physical processes:
a.themixing of flour with sugar
b. condensation of water
c. theburning of magnesium in GO
d. therusting of iron

2. Choose chemical processes:
a. production of the distilled water
b. thedissolvingof sodium chloride in water
c. thedissolvingof sodium sulfide in water
d. thedissolvingof 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. azone d. ozonide

6. Choosephosphorus containingpmpounds
a.F b. NaF c. P, d. HsPO,

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 Englisbadéind
a. Br b. | C. Sn d. Sb

9. Which compounds are composed of four atoms?
a. H,0O, b. SO; c. H,O" d. R,

10. Which compounds are made from atoms of three chemical elements?
a. CCl, b. G c. kPO, d. KCN



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 H,SO;:

3. Write the name of FeO:

4. \Write the name of KCI:

5. Write the name of HBr:

6. Write the name of NaNG:

7. Write the name of NH;NOx:

8. Write the name of CO,:

9. Write the name of H;POy:

10. Write the name of K;SiOx:




LESSON 2 MOLAR MASS

EXERCISES FOR CLASSWORK

Calculate the number of moles in 40 g of sodium hydroxid (NaOH)?

What is the mass of 3.6 moles @&ulfuric acid (H,SO,)?

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

How many molecules are there in 3 L of liquid watedensity is equal to 1 g/mf}

Find the number of moles in a sample of a substance if there are 8.Z°@nolecules
in that sample.

How many molecules are there in 128 g of oxygen?

Cal cul at e t hZmoaeeuksof arbon dioxideXNaQ.




8.

10.

Find the mol ar mass *moblecdes of it Hageta smass o 49ig.f

How many moles of oxygen atoms are there in 100 g of barium sulfate (Bag®

Find the mass of a sample of ammonium trate if you know that there are
0.47 moles of nitrogen atoms in that sample.

EXERCISES FOR HOMEWORK

Calculate the number of moles irb0 g ofpotassum hydroxide (KOH)?

What is the mass 00.67 moles ofnitric acid (HNO3)?

Find the molar mass of a substance B.5 moles of it has a mass df50 g?

How many molecules are there it L of liquid ethanol (the density of GH5OH is
equal to 0.8g/ml)?

3.



10.

Find the number of moles in a sample of a substance if there a89A f?Gnolecules
in that sample.

How many units are there in523 g of ZnCl ,?

Calculate the mass o2.6A F2@nolecules othydrogen peroxide(H,05).

Find the molar mass of asubstance if1.2A £*@nolecules of it have a mass df26g.

How many moles ofsodium ionsare there in 200 g ofsodium carbonate (Na,CO3)?

Find the mass of a sample afinc hydroxide if you know that there are 0.Z moles
of oxygenatoms in that sample.

10



10.

LESSON 3 VALENCE
TEST FOR CLASSWORK

What is the valence of carbon in carbon dioxide?
a. ll b. Il c. v d. Vv

In which compounds the valence of phosphorus is equal to V?
a.P,0O5 b. P05 c. PO, d. PCl‘,

Calculate the sum of all coefficients in the following chemical reaction:
Zn + HCI,+B, ZnClI
a.4 b.5 c.6 d.7

Calculate the sum of coefficients before reactants in the following chemical reaction:
NaOH + HSO, Y N®O, + H,0O
a.2 b.3 c. 4 d.5

Calculate the sum of coefficients before products in the following chemical reaction:
Al + HCL+H, Al CI
a.3 b. 4 c.5 d. 6

In which molecules there are thrgiagle or a single tripleovalent bond?
a.o, b. H,O c.CO d. H,O,

Calculate the sum of all coefficients in the following chemical reaction:
Ca+HO Y CatDH)
a.3 b. 4 c.5 d. 6

Calculate the sum of coefficients before reactants in the following chemical reaction:
AgNO;+ ? Y Agel + KNO
a.2 b.3 c.4 d.5

Calculate the sum of coefficients before products in the following chemical reaction:
Ca(OH) + HsPO, Y GOy, + ?
a.l b.3 c.5 d.7

How many atoms are connected to the nitrogen atom inHihiecule?
a.0 b.1 c.2 d.3

TEST FOR HOMEWORK

What is the valence of sulfur in sulfur trioxide?

a.ll b. Il c. vV d. Vi
11



10.

In which compounds the valence of silicon is equal to 1V?

a.Sio, b. H,SiO; c. K;SiOs d. SiO

Calculate the sum of all coefficients in the following chemical treac
Fe + |‘bSO4Y Fe,$B8

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

Calculate the sum of coefficients before reactants in the following chemical reaction:
Al(OH); + H,SO, Y A(BQy); + H,O
a.2 b. 3 c.4 d.5

Calculate the sum of coefficients before products in the following chem@aation:
Fe0;+ HNO; Y  F e §):NB,0
a.3 b. 4 c.5 d. 6

In which molecules there are fosingle or two doubleovalent bonds?
a.CH, b.NH ¢.SGQ d.CH

Calculate the sum of all coefficients in the following chemical readionH,O Y 2 + H
a4 b.5 c.6 d. 7

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

CaCg+ ? Y ,+€COSHH,0
a.2 b.3 c.4 d.5

Calculate the sum of coefficients before products in the following chemical reaction:
Ca(OH) + HNO;Y ? ,@ H
a.l b.3 c.5 d.7

How many atoms are connected to the chlorine atom in FHQt&ecule?
a.2 b. 3 c.4 d.5

EXERCISES FOR CLASSWORK

Balance the following chemical equations:
Cr+ 0O, — Cr,04

Zn(NGs), + Al > AI(NO3)3 + Zn

HsPO, + NaOH — NagP O, + H,O

Ca(OH) + H3PO, —» Ca(POy), + H,O
K+0,—> K0

Cu(NG;), + Zn— Zn(NGy), + Cu

H.SO, + NaOH— N&SO, + H,0O

12



N

> W

o

Ca(OH) + HNO; —» Ca(NG;), + H,0
Na + G - Na,O

Cu(NO3), + Cr— Cr(NO3); + Cu
H,SO, + Ca(OH) —» CaSQ + H,0O
Sr(OH), + HNO; — Sr(NG;), + H,O

Whatare the products of the reaction between iron (1) oxidkhslrochloric acid?

What are the products of the reaction between iron (lll) oxide and adid?

To produce zinc sulfate we need at p in sulfuric acid.

To produce potassium hydroxige should put in water

EXERCISES FOR HOMEWORK

Balance the following chemical equations
Pb(NGy), + Al > Pb + AI(NG;)3
Al(OH)3 + H,SO;— Al(SQy)s + H,O
NH3; + O, > NO + H,0O
P+ O— P,Os
PBCI; + Al > Pb+ AICI;

Cr(OH) + H,SO;— Cry(SOy)3 + H,O
NH;3; + O, -> N, + H,O

P+G—- P03

Al + KOH + H,O — K[AI(OH) 4] + H,
Fe,0; + HCl —» FeCk + H,0O
AgNO;z+ AICI; — AgCl + AI(NO3);
N, + Hy, > NH3

The products of the reaction between aluminum and hydrochloricaae:

Copper forms in the reaction with sulfur.

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

To produce iron (I1l) oxide we should burn

13



LESSON 4 STOICHIOMETRIC CALCULATIONS
EXERCISES FOR CLASSWORK
What is the mass of sulfur reacted with oxygen and produced 3.6 g of sulfur

dioxide:
balance the equation: S+0G— SO

Calculate the mass of phosphorus (V) oxideroduced from 6.2 g of phosphorus
and oxygen?
balance the equation: P+OQY s

What is the mass of zinc chloride produced in the reaction between 9 g of zinc and
hydrochloric acid?
balance the equation: Zn + HCl— ZnCl + H,

What is the mass of silver chloride produced in the reaction between 10 g of silver
nitrate and barium chlorid e?
balance the equation: AgNO; + BaClL — AgCl + BaNG,

Calculate the massof water needed to produce 20 g of lithium hydroxide from
lithium.
balance the equation: Li + H,O — LIOH + H»

14



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), — ZnO + KO

What is the mass of iron (lIl) 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 équa
to 16.4 g.

balance the equation: Fe + C} > FeCk

EXERCISES FOR HOMEWORK

What is the mass ofcarbon reacted with oxygen and produceds.2 g of carbon
dioxide:
balance the equation: C+0O,—>CO,

Calculate the mass oforthophosphoric acid produced from 9.1 g of phosphorus
(V) oxide and water?
balance the equation:  P,Os+ H,O ¥HiPO,

15



What is the mass osodiumiodide produced in the reaction between 9 g afodium
and iodine?
balance the equation: Na+ |, — Na

What is the mass obarium sulfate produced in the reaction betweeré g of barium
hydroxide and potassium sulfat&
balance the equation: Ba(OH), + K,SO, —» BaSO, + KOH

Calculate the mas9f strontium needed to produce B g ofstrontium hydroxide in
the reaction with water.
balance the equation Sr+ H,O — Sr(OH), + H,

Find the mass & aluminum oxide formed in the reaction ofaluminum hydroxide
decomposition. The mass chluminum hydroxide was equal t0110g, the mass of
water produced is equal tol5g.

balance the equation: Al(OH); — Al,O3 + H,O

What is the mass ofcalcium carbonate formed in the reaction betweencalcium
oxide and carbon dioxide? The mass ofcalcium oxide is equal to 33.3), the mass
of carbon dioxideis equal to 2.2 g.

balance the equation: CaO+ CO, » CaCO,

16



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 Ln(inormal
conditions)?

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

7. What is the volume ofcarbon monoxide produced from 37 L of carbon dioxide
in its reaction with coal (in normal conditions)?

17



10.

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?

What is the density of unknown gas per nitrogen if its density per hydrogen
is equal to 17?

Find the volume of carbon doxide (in normal conditions) produced in the reaction
between 10 g of calcium carbonate and 8 g of hydrochloric acid.

EXERCISES FOR HOMEWORK

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

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

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

Find the molar mass of a gas if 5 g of it occupy a volume of 2.2 L (imormal
conditions)?

18



5. Calculate the mass of wlfur (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 4.5g of hydrogen sulfide
in its reaction with the excess of oxygen (in normal conditions)?

0o

. Calculate the volume of an unknown gas which has a mass equal %0g and
the relative density perdry air which is equal t01.25?

9. What is the density of unknown gas pedry air if its density per ozoneis equal
to 1.5?

10. Find the volume of ammonia (in normal conditions) produced in the reaction
between7 g of ammonium nitrate and 9 g of potassium hydroxide

19



LESSON 6 THE SAMPLE OF CONTROL TASK #1

How many molecules are there in 128 g of oxygen?

Balance the following chemical equations:
(NH4),SO, + BaChL — BaSQ + NH,CI
Al(OH); + HCI — AICI; + H,0O

CuS +Q— CuO + SQ

Mg(NOj3), + NaOH— Mg(OH), + NaNG;,

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

Calculate the molar mass of unknown gas if the mass of 3 L of that gas is equal
t0 9.51 g

What is the mass of AgCl which is produced in the reaction between 1.34 ¢
of AgNOs and 1.34 g oZnCl,?

Calculate the volume of hydrogen gas required for tb reaction with 3.3 L
of oxygenat 35AC and at the pressure of 1.2
of that reaction.

at

20



10.

LESSON 7. THE PERIODIC TABLE
TEST FOR CLASSWORK

Metallic properties of chemical elemeitsm A subgroupsncreasdrom:

a.left to right c. top to bottom

b. right to left d. bottom to top

Nonmetallic proprties of chemical elemertom A subgroupsncreasdrom:
a. left to right c. top to bottom

b. right to left d. bottom to top

Atomic radii of chemical elementsom A subgroupsncreasdrom:

a. left to right c. top to bottom

b. right to left d. botbm to top

Electronegativity of chemical elemeritem A subgroupsncreass from:
a. left to right c. top to bottom

b. rightto left d. bottom to top

lonization energy of chemical elemefrism A subgroupsncreass from:
a. left to right C. top to botom

b. right to left d. bottom to top

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

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

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

Which properties are usually identical for elements from the same subgroup?
a.number of protons

b. highest valence

c. numberof electrons on the outer layer

d. electronegativity

Which properties are identical for elements from the same period?
a.atomic radus

b. ionization energy

c.the number of electron layers

d. chemical propemis
21



10.

TEST FOR HOMEWORK

Metallic properties of chemical elememtsm A subgroupslecreasérom:

a. left to right c. top to bottom

b. right to left d. bottom to top

Nonmetallic properties of chemical elemefitsn A subgroupslecreasérom:
a. left to righ c. top to bottom

b. right to left d. bottom to top

Atomic radii of chemical elementsom A subgroupslecreasé&om:

a. left to right c. top to bottom

b. right to left d. bottom to top

Electronegativity of chemical elemeritem A subgroupslecreasefrom:
a. left to right c. top to bottom

b. right to left d. bottom to top

lonization energy of chemical elemefrism A subgroupsiecreasgfrom:
a.left to night c. top to bottom

b. right to left d. bottom to top

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

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

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

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 chemicakatent

d. the formula of the binary compound with hydrogen

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

22



10.

11.

12.

EXERCISES FOR CLASSWORK

Write the names of metals from the group IlI1A of the periodic table:

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

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

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

Write the names of metals from the 3 period of the periodic table:

Arrange these elements in the order of the increase of their metallic propees
(Al/Na/Mg/Sil/Cs/C):

Arrange these elements in the order of the decrease of their nonmetallic properties
(B/Br/CI/F/AIT):

Write the formula of the highest oxide & elements from the VIA group of
the periodic table starting from the 3¢ period:

Write the formula of the binary compound with hydrogen for elements from
the II1A group of the periodic table:

Which metalloids are classified as metals if we divide all the elements into metals
and nonmetals?

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

The percent of*>Cl in the sample of HCl is 80%, the percent of*’Cl is 20%. Find
the volume of hydrogen produced in the reaction between 100 g of that HCI
sample with sodium.

23



10.

11.

12.

EXERCISES FOR HOMEWORK

Write the names ofnonmetals from the group IlIA of the periodic table:

Write the names ofnonmetals from the group IVA of the periodic table:

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

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

Write the names of metals from the2™ period of the periodic table:

Arrange these elements in the order of the increase of their metallic properties
(Cal/Sr/ Al /Mg /BalB):

Arrange these elements in the order of the decrease of their nonmetallic properties
(F/O/S/IC/SilBe):

Write the formula of the highest oxide of elements from the VA group of
the periodic table starting from the 3¢ period:

Write the formula of the binary compound with hydrogen for elements from
the VIIA group of the periodic table:

Which metalloids are classified asmonmetals if we divide all the elements into
metals and nonmetals?

Calculate the number of protons in60 g ofcalcium phosphate

The percent of’H in the sample of HO is 2 %, the percent of 'H is 98 %. Find
the volume of hydrogen produced in the reaction betweelD g of that H,O sample
with potassium

24



LESSON 8 ELECTRON CONFIGURATIONS
TEST FOR CLASSWORK

1. How many enggetic sublevels are there on tHeehergetic level?

a.l b. 2 c.3 d 4
2. How many electron orbitals are there on thauplevel?
a.l 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 inritr®gen atom (irits normal state)?
a.l b. 2 c.3 d 4

5. What is the number of electrons on the outer shell (level) afitloeine atom:
a.l7 b. 8 c. 18 d.7

6. What is the maximal nunap of electrons on the same orbital?
a.l b.2 Cc.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 thegogen atom (ints normal state):

a.15252p° c. 1$28°2p°
b. 1€2s'2p* d. 1825°2p’

9. What element has tHellowing electron configuration: £8s2p°3s’3p"
a. Na b. Mg c. Al d. Si

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

a. 152521’ c. 1S25°2p"
b. 1$2s2p° d. 1€252p"

25



TEST FOR HOMEWORK

How many energetic sublevels are there on then@rgetic level?
a.l b. 2 c.3 d 4

How many electron orbitals are there on thaubtlevel?
a.l b.3 c.5 d.7

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

How many unpaired electrons are there indkyggen atom (ints normal state)?
a.l b. 2 c.3 d 4

What is the number of electrons the outer shell (level) of tle@pper atom:

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

How many electrons are there on tH& siblevel ofthe chrome atom(in its normal
statey

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

Choose the correct order of electron orbitals fulfillment
a €34s/38p/c. ¢é3s/3d/ 3p/l 4s
b. é3s/3dd3pks8p/ 3d/ 3s/ 4s

Choose the electron configuration of #nec atom (inits normal state):
a.[Ar]4s?4p° c. [Ar]4s'4d®

b. [Ar]4s?4d™ d. [Kr]5s°5d™°

What element has tHfellowing electron configuration: [Ne]33p*

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

. Choose possible electron configurations (in both normal and excited states) for
thenitrogen atom:

a.1s2s2p® c. 18$252p°
b. 1$2s2p’ d. 1$28°2p
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EXERCISES FOR CLASSWORK

1. Write the complete electron configuration forberyllium:

2. Write the complete electron configuration for bromine:

3. Write the complete electron configuration for sandium:

Write the short electron configuration for magnesium:

Write the short electron configuration for germanium:

Write the short electron configuration for titanium:

N oo 0 k&

Draw the diagram with cells and arrows for theouter shell of carbon

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

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

10. Find the mass of the product dthe reaction between two pure chemical elements.
The first one has an electronic configuration1s2s?2p5 and the volume of 5 L
(in normal conditions). The second one has an electronic configuration’2s2p°3s’
and the mass of 0.5 g.

11. Which particles from this line (Na* / Mg / F / CI"/ AI**/ Ne / Ar) have the same
electronic configuration (if we ignore empty omitals). 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:

Write the short electron configuration for lithium:

Write the short electron configuration for arsenic:

Write the short electron configuration for cobalt:

N oo 0 k&

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 1@s2p* and the volume of 7 L
(in normal conditions). The second one has an electronic configuration
15252p°3s°3p* and the mass of 1.5 g.

11. Which particles from this line (K*/ Ca®* / 1"/ CI'/ S | Xe / Ar) have the same
electronic configuration (if we ignore empty orbitals). Write this configuration.

12. Arrange atomsand ions(in their ground state) from this line (He / Fe /Cu/ P &i/
Mn#*) in the order of the increase of the number ofinpaired electrons.
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LESSONO9. CHEMICAL BONDS

TEST FOR CLASSWORK

Choose binary compounds with ionic bonds

a.CCl, b. KCI c. ZnO d. SiO
Choose compounds with ionic and covalent polar bonds
a. NacCl b. KNG; c.NO; d. KOH
Choose binary compounds with covalent polands
a.PCh b. NaN c. KO d. KH
In which compounds one can find at least one covalent nonpolar bond?
a.H, b. GHe c. O, d. H,O
Choose substances witie metallic bonding
a.AgCl b. KAIO, c. AgAu d. CwZn
In which compounds there are jsggma covalent bonds?
a.CH, b. GH, c. GH,4 d. GHj,
Which compounds contain a double bond?
a.0; b. N, c. H d. GH,4
Which compounds contain a triple bond?
a.CH, b. CO c. N\, d. G;
Chooseacompound with the most polar covalent bond:
a.NaF b. HF c. O d. H,S
. Indicate the possible schemes of hydrogen bond formation:
a.N-Hé é O b.OHé é N c.FHé éF d NHeé é C

TEST FOR HOMEWORK

Choose compounds with ionic bonds

a.Ba(OH), b. bSO, c. KNG; d. SiG

Choose compounds with covalent polants

a.Cl, b. ZnSQ c.NH; d. ZnO

Choose thtomic moleculesvith covalent nonpolar bonds

a.P, b. N, c.O d S

In which compounds one can find at least one covalent polar bond?
a.Br, b. CH.CI c. NO d. LiCl

Choose substances with métabonding

a.NaH b. SnCy c. KyZno, d. KNa
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6. In which compounds there arelppnds?

a.CsHsg b. GH, c. GH, d. G
7. Which compounds contain a double bond?
a.l, b. P, c. SQ d. SQ

8. Which compounds contain a triple bond?
a.CaG b. CG c. KCN d S

9. Chooseacompound with the most polar bond:
a. KCl b. LiF c. HF d. BR;

10. Indicate the possible schemes of hydrogen bond formation:
aN-Hé éeF b.RHé éP c.OHé é O d.NHé é N

EXERCISES FOR CLASSWORK

1. Write 5 samples of substances with just covalentampolar bonds:

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

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

4. Write 5 samples of substances with metallic bonding:

5. Arrange substances in this line (HF / HO / BH; / CH4 / H,S) 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 paland ionic bonds:

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

3. Write 5 samples of sibstances 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 gliosphorus in EPOy:
a.+5 b. +3 c.+1 d.i3

2. Choose compounds in which the oxidation stateitobgen is equal to +3:
a.NH; b. NaNG c.N,O3 d. HNG,

3. Choose anions in which the oxidation stat@ladsphorus is equal to +5:
a.PQ” b. HPQ” c. PO, d. PO,

4. Calculate the chge of the anion made from three oxygen atoms and one silicon atom
in its maximal oxidation state:

a.i2 b. +2 C.i3 d. +3
5. Choose oxidation states possible ligdrogen atoms:
a.+1 b.il C. +2 d.0
6. For which compounds the tergoxidation state is more applicable than the term
gvalence?
a.K,0 b. NaCl c. PH; d. SiH,

7. For which compounds the tergvalence is more applicable than the tergoxidation
state?
a.PCk b. N, c. LiF d. GHg

8. Choose the minimal oxidation state &oitfur:
a.o b. +6 c.+4 d.-2

9. Choose the maximal oxidation state ¢bforine:
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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10.

TEST FOR HOMEWORK

Determine the oxidatiostate of alfur in H,SOy:
a.+4 b. +6 c.0 d.i2

Choose compounds in which the oxidation statexgfen is equal td2:
a.NO b. K;O c. K;0O, d. KO,

Choose anions in which the oxidation statearbon is equal to +4:
a.CO b.HCOO c. HCQ/ d. GO

Calculate the charge of the anion made from four oxygemsatind one phosphorus
atom in itsmaximal oxidation state:

a.i2 b. +2 c.13 d. +3

Choose oxidation states possibleidrogen atoms:

a.+1 b. +3 C. t5 d. +7

For which componds the termcoxidation staté is more applicable than the term
gvalence?

a.NaBr b.CL c.CH, d. CaO

For which compounds the tergvalence is more applicable than the tergoxidation
state?
a.NH; b. BaO c. NaF d. H,S

Choose the minimal oxidatistate forcarbon:
a.0 b.16 c.i4 d.i2
Choose the maximal oxidation state fegnganese:

a.’l b. +1 c. +3 d. +7

Which chemical elements demonstrate a single possible oxidation state in compounds?
a.Ca b. Zn c.Cr d. Mn

EXERCISES FOR CLASSWORK

Write oxidation statesupon all the elements in the following compounds:
P, PCl; PCls P,O3 HisPO, H4P,0O-

Write oxidation statesupon all the elements in the following compounds:
S SO SO, H,SO;  HySOs  Aly(SOy)s
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Write oxidation states upon allthe elements in the following compounds:
CO CO, H,CO3 CH, C,H» HCOH

Arrange compound in this line (CsCl / MgO / CrG; / Al,O3 / Mn,05) in the order
of the increase of the oxidation state of a metal:

Write 5 samples of substances in which oxygen demonstrates oxidation state
different from i 2:

EXERCISES FOR HOMEWORK

Write oxidation states upon all the elements ithe following compounds:
N, NO N,O3 NH;NO, N,Os N,O

Write oxidation states upon all the elements in the following compounds:
Cr  KyCr,0Oy CrO BaCrO,4 NaCrO, Cr,03

Write oxidation states upon all the elements in the following compounds:
HI P HIO ; NalO, KIO Ca(l0y),

Arrange compound in this line §O; / OF, / SiO, / P,Os / As,O3) in the order of
the increase of the oxidation state of aonmetal (which is not oxygen)

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

Choose composition reactions

a.2H,+ O, Y 2H,0

b.2Na+2HO Y 2Na@H + H
c.CaCQY CaO ,+ CO

dZn + S Y ZnS

Choose decomposition reactions:
a.NH;+ HCI , NH
b.2KNO3s Y 2 K NHD,

c. N,O,Y 2NMO

d2Ag,0 Y 4Ag + O

Choose single replacement reactions:
a.2k+2HO Y 2KOH + H

b.2 Al + 6HCI+3F 2AI CI
c. KCl+ AgNO;Y AgCl s+ KNO
d.Zn+ CuSQY Zn,SCu

Choose double replacement reactions:

a.2KOH + H,SO, Y 5O, + 2H,0

b.CaO + 2HGHH® Cacl
c.N,+3H,Y 2 NH

d.ZnChL+2AgNQ;Y 2AgCl g Zn( NO

Choose combustion reactions:
a.4NH; + 3G, Y  2,N6H,0
b.CH,+ 20, Y CO,+ 2H,0
ccMg + S Y MgsS
d.2Fe+QY 2FeO

Which of the equations written above represent reductxidation (redox) reactions?
a. 2HNO; + Ca(OH)Y C a (MNQH,0

b.2H,S+3QY 2 $®H.0

c.Cb+HO Y HCI + HCI O

d.3Ca0 + RO Y G@RQ),
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7. In which reactionfiydrogen atoms act as reducers?
a2, +0,Y 2@
b.H,+ 2K Y 2KH
c.2HCI + ZantHY ZncCl
d.HCI+NH; Y N8I

8. In which reactionsulfur atoms act as oxidizers:
a.H,+ S ., H
b.Cat+ S Y Cas
C. HoSOy iyt Zn  Y4+Hp SO
d. 2H;SOs (concentratedst Z N Y, +B6,% 2H,0

9. Choose appropriate characteristics of the followaagtion:3S + 2HO YH,2+ SQ
a. redox reaction
b. single displacement reaction
c. double displacement reaction
d. disproportioning reaction for sulfur atoms

10. Choose appropriate characteristics of the followirgtien:Zn + CuSQ, Y ZnSQ, + Cu
a. redox reaction
b. single displacement reaction
c. double displacement reaction
d. composition reaction

TEST FOR HOMEWORK

1. Choose composition reactions:
a.2Ca+QY 2CaoO
b.2CaS+3QY 2CaO ,+ 2SO
c.CO,+H,0+CaCQY Ca( $CO
d.Zn+HSY ZnS, + H

2. Choose decomposition reactions:
a.NH, OH Y ;NHO
b.Ba(OH»Y Ba 0,0+ H
c.2CH, Y &, + 3H,
d.2CO+QY 2¢O

3. Choose single replacement reactions:
a.Si0,+CaCQyY Ca $HCO,
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b.Cl,b+ 2 K+ 2KCII
c.Mg+HO (tA) Y, MgO + H
d. AIOH);+KOH (t A),+¥HXAIl O

Choose double replacement reactions:

a. I\laCI(soIid) + H,SO, (concentrated) (.Y.t A)N a H % Kkacl
bb NaOH + HCI ¥ NacCcCl + H
c.lob+H,Y 2 HI

d.Zn(OHL+ HCI Y Znp@HCI + H

Choose combustion reactions:
a.4Fe +3QY 2P¢
b.2Mg+CQY 2MgO + C
c.CaO+HO Y Ca( OH)
d.2NO+GQY 2MNO

Which of the equations written above represent reducixidation (redox) reactions?
a.H,.SO; Y S,®H,0

b. 4HNO; Y 4L, N0+ 2H,0

c.KO+HO Y 2KOH

d.2NO,+ 2 KOH Y+ KNG H,0

In which reactionsitrogenatoms act as reducers?
a.3H,+N,Y 2NH

b. 4ANHz + 50, (cataysnY 4 NO ,@ 6 H

c. NHz;+ HNO; Y  N4NO;

d. (NH,).Cr,O; ( t A),+ ¥H,ON+ CpOs

In which reaction®xygenatoms act as oxidizers:
a2H,+0,Y 2,6

b.30,Y 2,0

c. Ki-Cr,O;+ 2 K OH ,CfO, 2 HKO
d.2H,0,+ S Y+ 26,0

Choose appropriate charaaséics of the following reactioMiH;NO, Y N+ 2H,0
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(HCQ), Y CaO+ 2CG, + H,O
a. redoxreaction
b. single displacement reaction
c. double displacement reaction
d. decomposition reaction

EXERCISES FOR CLASSWORK

1. Write 3 samples of combination (compaosition) reactioffior chlorides:

2. Write 3 samples of decomposition reactioffor salts:

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

4. Write 3 samples of double displacement reaction with AgN©

5. Write 3 samples of neutralization reaction with KOH:

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

7. Write 2 samples of redox reaction in vinich hydrogen atoms are oxidizers:
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EXERCISES FOR HOMEWORK

Write 3 samples of combination (composition) reactiondr sulfides:

Write 3 samples of decompositin reaction for acids:

Write 3 samples of smgle displacement reaction with HSO,:

Wri te 3 samples of double displacement reaction with Bagl

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

Write 3 samples of combustion reaction in which S@is a product:

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 + K,Cr,O7 + H, SO, — Br, + Cr2(804)3 + K,SO, + H,O

KMnO,4 + HCl - MnCl, + Cl, + KCI + H,O

NaBr + NaBrQ + H,SO, —» Br, + Na&SO, + H,O

KMnO4 + KN02 + KOH — KzMnO4 + KNOg + Hzo

KMnO,4 + N,O + H,SO, —» K,SO, + MnSQ, + Mn(NGs), + H,O

2. What is the coefficient before KMnGQ, in the following reaction?
KMnO4 + H,S +H,SO, Y MnSO, + S +K,SO, + H,0

3. What part of the total H,SO, amount participated in the following reaction really
acted as an oxidizer?
Cu +H,SO, Y CuSQ + SO, + H,0
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EXERCISES FOR HOMEWORK

1. Balance the following redox reactions using electron balancing, provide half
reactions of oxidation and reduction:
Na +HN03 —> NH4NO3 + NaNQ>, + Hzo

KBr + K,Cr,O; + H,SO, — Br, + Cr2(804)3 + K>SO, + H,O

HI + H2804 —> |2 + H28+ Hzo

KoCrO7 + Zn + H,SO, — ZnSQ, + Cry(SOy)3 + K SO, + H,0

Cay(POy), + C +Si0, Y CaSiQ + P +CO

2. What is the coefficient before KCr,0- in the following reaction?
K,Cr,0O7 + H,S +H,SO, Y Cr2(804)3 + S +K,SO, + H,O

3. What part of the total HNO; participated in the following reaction really acted as
an oxidizer?
Cu+HNGQY Cu ENDO, + H,0
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LESSON 13 CHEMICAL EQUILIBRIUM
EXERCISES FOR CLASSWORK

1. Write how different stresses will affect the equilibrium of the given system.
ZNOCkg) y4 2 N,)@ Clg(g) + Q

NOCI concentration increase:

NOCI concentration decrease:

NO concentration increase:

NO concentration deease:

Cl, concentration increase:

Cl, 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 chemicalqeilibrium for the following
processes.
Hygt P2 2 |F

COyg+ CpZ 2 (O

2NO) + Oyg)Z 2Ny

N2Og) + NOygZ2 3 IO
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EXERCISES FOR HOMEWORK

1. Write how different stresses will affect the equilibrium of the given system.
COgt+2Hy2 CsBHg+Q

CO concetration increase:

CO concentration decrease:

H, concentration increase:

H, concentration decrease:

CH5OH 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.
CHyg+ 2HSg 2 GG+ 4

SOzg) + NOzs)Z NO(g) + SOyg)

(NH1)2CO35 2 2 Nt COyq) + HOy

2CO() + Oyg) 2 2C0y,
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LESSON 14 CHEMICAL KINETICS
TEST FOR CLASSWORK

Which actions can shift the equilibrium of the following @eses towards reactants?
2HS g+ 3Q 92 2 FPF 2HO (g

a. pressure increase c. addition of SQ

b. addition of Q d. volume decrease

The increase of pressure will shift the equilibriunNefg + O, ;2 2 Nyeaction:
a. towards reactants

b. towards products

c. it will not affect the equilibrium

The decrease of the volume of the gas container will shift the equilibrium of
2NO g+ O,z 2 Mdocess:

a. towards reactants

b. towards products

c. it will not affect the equilibrium

How many times the Vecity of CO, 4 + CaO )z  CaiGspwill grow in case
of 3 times increase in G@oncentration?
a.?2 b.3 c.4 d. 9

Indicate the change of the velocity of 2P+ O, 9z 2 ¢ @ reaction in case
of 3 times increase in CO concentration:

a. 3 time increase c. 3 times decrease

b. 9 times increase d. 9 times decrease

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

The velodty of the reaction has become tmes higher due to the growth of
temperature from 30 to S8 C . F i n dpcaefiidientt he Q
a.z2 b.3 c. 4 d.5

How the velocity of the forward reactioni, ) + 2H, 9 Y &6 ( Will change
in case oR times decrease in reactants concentration:

a.decrease 2 times c.increase 16 times

b. increase 4 times d. decrease 8 times

43



How the velocity of the forward reaction i) + 6Li )Y 23N ) will change in case
of 3times increase in pressure:

a.increase 3 times c.increase 2187 times

b. decrease 3 times d. decrease 2187 times

. How the velocity of the forward reaction 2P+ 3CL Y 2 B G Will change in case
of 3 times increase of the volume of thesgantainer?

a.increase 3 times c.increase 27 times

b. decrease 3 times d. decrease 27 times

TEST FOR HOMEWORK

Which actions can shift the equilibrium of the following process towards products?
2HS g+ O2Z 25+ 2HO g

a.pressure deease c. addition of HS

b. addition of Q d. volume decrease

The decrease of pressure will shift the equilibrium2bbO g + O, (2 4 N
reaction:

a. towards reactants

b. towards products

c. it will not affect the equilibrium

The decrease of the volumef the gas container will shift the equilibrium of
Psgy+6ChZz 4 Berocess:

a. towards reactants

b. towards products

c. it will not affect the equilibrium

How many times the velocity of PGl + Cl, )2  PsGjwill grow in case of 3 times
increase in Glconcentration?
a. 2 b.3 c.4 d. 9

Indicate the change of the velocity of 2P+ 50, 4 Z 2 () reaction in case
of 2 times decrease in,@oncentration:

a.4 times increase c. 32 times increase

b. 4 times decrease d. 32 times derease

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
44



10.

The velocity of the reaction has becorBetimes higher due to the growth of
temperatug from 37 to 574 C . F i n dpcaefiidientt he Q
a.2 b. 3 c.4 d.5

How the velocity of the forward reaction 28+ O, Y 2 §will change in case
of 3times increase in reactants concentration:

a.decrease 8 times C. increase 27 times

b. increase 9 times d. decrease 4 times

How the velocity of the forward reaction g+ Hz, Y 2 IMvill 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

How the velocity of the forward reaction G+ Cl, )Y  C O,¢Will change in case
of 2 times increase of the volume of the gas cont&ine

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

Determine the oxidation state for each atom in the following compounds:
F,0 Zn(NGy), MgSiOs NaCrG, Ko,HPO,

Write down complete and short electron configurations for:
Na:

S:

P:

Cu:

Balance chemical reactions using electron balance method:
FeSQ + KMnQO,4 + H,SO; - MnSGO, + K,SO, + Fez(SO4)3 + H,O

HCIO; + H,SO;Y HCI,SG, H

NaOH +NQY N a N@®laNG; + H,0O

Q10 coefficient for a given chemical reaction is equal to 3. How will the rates of
this reaction change incase of 4AC t emper at ure i ncrease?

Given this equilibrium, predict the direction of shift for each stress.
4ANH3q) + 50,2 4 )@ 6H,Og

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

Write 5 samples of absolutely basic oxides:

Write 5 samples of absolutely acidic oxides:

Write 5 samples of amphoteric oxides:

Arran ge these oxides (MnO / MgO; / MnO, / MnO3 / Mn,0O53) in the order of
the increase of their acidic properties:

Finish chemical reactions and balance them:
CaO + SQY

Na,O + SQ Y
Al,O; + P,Os Y
CaO + HSO, Y
KOH + N,Os Y
SIO+HOY
SO;+ HOY

Calculate the mass of a salt produced in the reaction between 10 g of calcium oxide
and 4L of carbon dioxide (in normal conditions).

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

Write 5 samples of basic anhydrides:

Write 5 samples of acidic anhydrides:

Write 5 samples of neutral oxides:

Arrange these oxides (CrO / Cr@Q / Cr,03) in the order of the increase of their
basic properties:

Finish chemical reactions and balance them:
BaO + CQY

K,O + SiQ Y

MgO + POs Y
Na,O + HNO; Y
LiOH + N,O3 Y
CaO +HOY
SO, +H,0Y

Calculate the mass of a salt produced in the reaction betweéhg of strontium
oxide and9 gof silicon IV oxide.

Find the mass of a salt fomed in the reaction between3 L of sulfur VI 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 + CQY
KOH + SQ Y
Na+ HOY
K,O+ HOY
Ba(OH), + N,Os Y
Sr(OH), + HNO; Y
NaOH + Al(OH) Y

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 hydxide.

7. What is the mass of a salt formedn the reaction between 5 g of solid potassium
hydroxide and 8 gof aluminum oxide at high temperature?
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EXERCISES FOR HOMEWORK

Write 5 samples of soluble metal hydroxides:

Write 5 samples of metal hydroxides which can be therally decomposed:

Write 5 samples of diacidic metal hydroxides:

Finish chemical reactions and balance them:
LIOH + SIO, Y
NaOH + BOs Y
Ca+HOY
BaO + HOY
Al(OH); + SO Y
Ca(OH) + HNO, Y
KOH + Zn(OH) Y

Calculate the mass of an alkali produced in the reaction betweeng of calcium
oxide and 20 ml of water (density of water is 1 g/ml)

Find the maximal mass of water that can be produced due to thermal
decomposition 0f300 g oflithium hydroxide.

What is the mass of a salt formed in the reaction betwee# g of solid sodium
hydroxide and 7 g of zinc oxide at high temperature?
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LESSON 18 ACIDS

EXERCISES FOR CLASSWORK

Write 7 strong acids:

Write 5 samples of monoprotic &ids:

Finish chemical reactions and balance them:
Zn + SO, Y
KOH + HNO; Y
CaO + HCI Y

Na,CO;+ CH;,COOH Y
K,SiO; + HBr Y

Calculate the volume of hydrogen(in normal conditions) released in the reaction
between 6 g of zinc and 10 g of sulfuric acid

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

What is the mass of a salt formed in the reaction betweeh3 g of sodium
hydroxide and 8 g of hydrobromic acid?

Find the mass of sulfuric acid produced from 8 L of sulfurVI oxide in its reaction
with water (in normal conditions).
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EXERCISES FOR HOMEWORK

Write 5 samples of weak acids:

Write 5 samples ofdiprotic acids:

Finish chemical reactions and balance them:
Al + H,SO, Y
LiOH + HNO, Y
BaO+HY
K,CO; + H,C,0, Y
H,SiO; + KOH Y

Calculate the volume of hydrogen (in normal conditions) released in the reaction
between3 g of aluminum and 6 g of hydrochloric acid.

Find the mass of a saltproduced in the reaction ketween 4 g of potassium
carbonate and D g of sulfuric acid.

What is the mass of a salt formed in the reaction betweenllg of lithium
hydroxide and 28 g ofhydroiodic acid?

Find the mass oforthophosphaic acid produced from 6 g of phosphorus V oxide
in its reaction with water.
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LESSON 19 SALTS

EXERCISES FOR CLASSWORK

Write 5 samples of acidic salts

Write 5 samples ofbasicsalts

Which metals from this line (Na / Fe / Zn / Ag / Ba / Ni) can substitute copper
in CuCl, in water solution?

Finish chemical reactions and balance themmotice the coefficients
2NaOH+ 1H,SO; Y
1NaOH + 1H,S0; Y
1Zn(OH),+2HCI| _ Y
1Zn(OH), + 1HCI Y
1KHSIO; + 1IKOH Y
1KHSIO; + 1HCIY
Al(OH)3 + 1IKOHY

Determine wha kind of salt(s) is formed n the reaction between2 g of sodium
hydroxide and 25 g of phosphoric acid, find its mass.

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

Write 5 samples of acids which can form acidic salts:

Write 5 samples of basssalts which can formbasic salts:

Which metals from this line (K / Cr/ Zn / Ag / Sn / Ni) can substitute cobalt
in CoCl, in water solution?

Finish chemicalreactions and balance them, notice the coefficients:
2NaOH + 1CQY
1NaOH + 1CQY
1Mg(OH), + 2HNO; Y
1Mg(OH), + IHNO; Y
ZnOHCL + INaOHY

ZnOHCL + 1HCI Y
Al(OH); + 3KOH Y

Determine what kind of salt(s) is formed in the reaction betweef g of potassium
hydroxide and 4 g of phosphoric acid, find its mass.

Find what kind of salt(s) is formed in the reaction between7 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

Choose basic oxides:
a.Sio, b. K;O c.ZnO d. SrO

Choose acidic oxides:
a.Co b. CG c. BaO d. SQ

Choose amphoteric oxides:
a.Al,O; b. ZnO c. SiO d. CrOs

Choose neutral oxides (those which cannot form salts):
a.NO b. SIG c. Mgo d. N,O

Choose strong acids:
a. Hd b. HBr c. Hi d. HF

Choose strong bases:
a.Be(OH) b. Sr(OH) c. KOH d. LiOH

Choose acidic salts:
a.NH;4NO; b. NH:H,PO, c¢. KHCG; d. (MgOH)CO;

Choose bases which cannot be formed in the reaction between corresponding oxide and
water:
a.Al(OH); b. NaOH c. KOH d. Zn(OH)

Choose salts which can react with the acid containing the same anion:
a.KNO; b. NgSO; C. KsPOy d. KHPO,

. Choose salts which can react with alkali:
a.NacCl b. KBr c. MgCb d. AIPOy

TEST FOR HOMEWORK

Choose basic oxide
a. CaO b. Mn,O, c. Crg d. CsO

Choose acidic oxides:
a.So, b. BeO c. N,Os d. HO,

Choose amphoteric oxides
a.Fe03 b. MnG, c. B0Os d. NaO

55



10.

Choose neutral oxidegthpsewhich cannot form salts)

a. CO b. SiO c. CaO d. SrO
Choose weak ads:
a.H,SO, b. HNG; c. HNG, d. H,SO;

Choose weak bases
a.Fe(OH) b. Cu(OH) c. NaOH d. NH,OH

Choose basic salts

a.CaOHCI b. (MgOH)LSO, c. K[AI(OH),4] d. FeC}

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

a.Fe(OH} b. LIOH c. CsOH d. Fe(OH)

Choose salts which can react with the acid containing the same anion
a.KCl b. NaHCQ c. KsPO, d. K,HPO,

Choose salts which can react with alkali
a.NH,CI b. ZnBn, c. NaCl d. BaC}

EXERCISES FOR CLASSWORK

Write four reactions according to the following classic chains of chemical reactions
and balance them
K Y KOHSXY KKOH ,8 K

=

| > (I) |C|3 —> (I) |(OH)3 —> NaA|02 — Al 2(804)3

PONPe RO

Mg(OH), - MgO — Mg(NOs), - Mg(OH), - MgOHCI
1.

2.
3.
4
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2.

3.

1.

Zn(OH), — K,[Zn(OH)4 — ZnCl, - Zn(OH), —» ZnO
1.
2.
3.
4,

Write four reactions with sodiumcontaining compounds according to the chain of
chemical reactions

Natf2y Afy Biey ¢¥%%y p

1.

2.

3.

4.

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

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

Sl + G:Y /_q-‘ 2NeOH Y gﬂY (I:ZKGH Y D

1.

2.

3.

4,

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

EXERCISES FOR HOMEWORK

Write four reactions according to the following classic chains of chemical reactions
and balance them:

MgY MgO Y Bo'( M@ (QH)Mg SO

1.

2.
3.
4
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CaCQY Ca(H¥OCaO YzYCatak)NO

Y.0sF  NRO,Y NHPOY B@RO):

Y,OK Y,SK KCI Ys KNO

PODMEXPSPONMNETHAEODNRE

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

7n +0, Y MY é INeOH Y ézﬁ.-'ﬂDH (inwater solution) Y D
1.
2.
3.
4.

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

Write four reactions with magnesium containing compounds according to
the chain of chemical reactions

I\/Ig +HCI Y /_-\I-\KDH {im axcass}v Bt_Y &Y 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 possibleand balance them
CuCh(solid) + LSO, (concentrated)>
FeCk + AgNO; —>
K,CO; + Ca(OH) —
K+ H,O—
Ag + H,SOy(diluted) —

2. Write four reactions according to the following classic chain of chemical reactions
and balance them:
C—>CO,~» NaHCGO;—>Na,CO;—CO @3
1.
2.
3.
4.

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

chemical reactions

+Hy \; Al Va0l ~EAENDy
cl,=2y A2y B Y € Y 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? Cdculate the mass of that sal
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LESSON 22 SOLUBILITY

TEST FOR CLASSWORK

Choose insoluble (solubility < 0.1 g per 100 g gDhisalts
a. KCI b. NaSO, c. CaCQ d. BaSQ

Choose soluble (solubility > 1 g per 100 g ofH salts
a.Nal b. Zn(NGy)), c.AgCl d. Zny(PQOy)-

Slightly soluble salt (with solubility between 0.1 and 1 g per 100 g s0)Hs
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

Will there be a precipitate if wput 0.5 mg or 0.05 mg of CaG@n 200 g of water
(CaCQ solubility is 0.0006 g per 100 g of,8)?
a.Yes/Yes Db.Yes/No c¢.No/Yes d.No/No

Which substances demonstrate good solubility in water?
a.0, b. GHsOH c. N\, d. HCI

Which substances denstrate good solubility in benzene?
a.CH, b. GHsg c. HO d. GH1a

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

Molarity is the réio 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

Mass percentage is thatio 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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10.

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

Choose true statements abeaturated solution:

a. saturated solution exists upon the precipitdta 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

Choose insoluble (solubility < 0.1 g per 100 g gOhisalts
a.MgSQ, b. (NH,),SO, c. SrCQ d. K5SiOs

Choose soluble (solubility > 1 g per 100 g ofHi salts
a.BaCl b. HNG;, c. NiCl d. KOH

Slightly soluble salt (with solubility betvem 0.1 and 1 g per 100 g of,®) 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

Will there be a precipitate if we put 100 g or 10 g of KBr in 100 g of water (KBr
solubility is 70.7g per 100 g of kD)?
a.Yes/Yes b.Yes/No c.No/Yes d.No/No

Which substances demonstrate Isolubility in water?
a.H, b. CHLCOOH c. HCOOH d. H,SiO;

Which substances demonstrade Isolubility in benzene?
a.CH, b. NaOH c. Mg(OH), d. GHg

How can we produce a precipitate in water solution?
a. increase the temperature, dissolve high amount of sthete ,cool down the solution
b. increase the temperature and wait until sufficient amount of water will be

evaporated, then cool down the solution

c. addmore 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 soldad 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 aoaiponents of
a solution

c. the volme 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

Convert the molarity (0.001 mol/L) of the SO, solution into the mass percerdge.
The density is approximately equal to 1 g/ml.

Calculate the molarity of Ba(OH), in the final volume of 750 ml, if the initial mass
of Ba(OH), was equalto 17 g.

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.

Calculate the mass of KOH needed to make 400 ndf solution with mass
percentage of 196 and density equal to 0.85 g/ml.

Calculate the number of moles of Ba(OH) present in 950 ml of solution with
the molarity equal to 0.03 mol/L

Calculate the molarity of the water solution made from 40 g of N&O,, if the final
volume is 1200 ml.
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7.

10.

Calculate the mass percentage of sodium hydroxide in the water solution made
from 12 g of NaOH ard 68 ml of pure water.

Find the mass of Cu®,A 5,8 which is needed to prepare 1 L of CuSQwater
solution with the molarity equal to 0.02 mol/L.

Calculate the mass of a precipitate formed after the mixing of 20 ml of 0.0
potassium chloride and 15 ml of 0.0M silver nitrate solutions.

Calculate the mass of a precipitate formed after the mixing of 40 ml of 0.0
sodium sulfate ard 35 ml of 0.02M strontium chloride solutions.

EXERCISES FOR HOMEWORK

Convert the mass percentag€0.85%) of the NaCl water solution into the molarity .
The density is approximately equal to 1 g/ml.

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.

Calculate the mass percentage oNaOH 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 0.9 g/ml.
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. Calculate the mas of KCI needed to make200 ml of sdution with mass percentage
of 5% and density equal to 095 g/ml.

. Calculate the number of moles ofSr(OH), present in 650 ml of solution with
the molarity equal to 0.3 mol/L

. Calculate the molarity of the water solution made from10 g of H,SQ,, if the final
volume is2400 ml.

. Calculate the mass percentage giotassiumhydroxide in the water soluion made
from 15 g of KOH and 135ml of pure water.

. Find the mass 0fNa,SO,A0H,0 which is needed to prepare 1 L oNa,SO, water
solution with the mass percentagequal to 05 %. The density is 1 g/ml.

. Calculate the mass of a precipitate formed after the mixing 080 ml of 0.3 M
barium chloride and 20 ml of 0.02 M lithium sulfate solutions.

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

potassium silicate and 10 ml of 0.M hydrochloric acid solutions.
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LESSON 24 ELECTROLYTIC DISSOCIATION

EXERCISES FOR CLASSWORK

Write 5 samples of strong electrolytes:

Write 5 samples of weak electrolytes:

Write equations of electrolytic dissociation for the following substances:
HCI:
H,SOy:
LiOH:
Ca(OH):
Write equations of stepwisealissociation for the following supstances:
H,SGOs:

H3PO4:

NaHCG;:

ZnOHCI:

How many types of ions are formed in the process of electrolytic dissociation of
the following substances:

KsPOy:
KoHPOy:
KH,POy:
MgCl,:
MgOHCI:
What is the number of moles of ions formed after th dissociation of 1 mole of
the following substances:

NacCl:
MgCl,:
AICl:
Al (SOy)s:
Ba(OH):
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10.

Calculate the molar concentration of chloride ions in the water solution prepared
from 10 g of aluminum chloride. The final volume is 300 ml.

Calculate the molar concentration of sulfate ions in thevater solution prepared
from 15 g of potassium sulfate. The final volume is 400 ml.

Calculate the molar concentration of all ions in the water solution prepared from
20 g of barium chloride. The final volume is 2 L.

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

Write 5 samples of nonelectrolytes:

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

Write equations of electrolytic dissociation for the following substances:
NaOH
Ba(OH):
HI:
HCIO,:
Write equations of stepwisadissociation for the following substances:
H,S:

Al(OH)3:
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10.

KHSO;:

CuOHBtr:

How many types of ions are fomed in the process of electrolytic dissociation of
the following substances:

KoSOy,:
KHSO,:
KHSIO;:
AlCla:
Al(OH),CI:
What is the number of moles of ions formed after the dissociation of 1 mole of
the following substances:

KI:
Na,SOy:
Cal:
CH5;COOK:
Si(OH),:
Calculate the molar concentration ofsodium ions in the water solution prepared
from 13 g of sodium sulfate. The final volume is200 ml.

Calculate the molar concentration of potassium ions in the water solution
prepared from 3 g of potassium. The final volume is 100 ml.

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.

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:
HzSO4 + Na OH Y

HS + KOH Y

Zn(OH), + H,S0, Y

BaCI2 + K,SOy Y

CaCl + Na,CO; Y

2. Suggest a chemical reaction which can be expressed by the given short ionic
equation and write it down:
Ag*+ 1" = Agl

H"+ OH =H,0

Al** + 30H = Al(OH),

EXERCISES FOR HOMEWORK

1. Continue equations of chemical reactions, balance and write complete&d short
ionic equations for them:
HsPO,+ KOH Y
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KS + HCI Y

Ba(NOy), + H,SO, ¥

NH,CI + AgNO; Y

CaCl + NaSQO, Y

Suggest a chemical reaction which can be expressed by the given short ionic
equation and write it down:
Ca" +2F =Cah

CO5* + 2H" = CO, + H,0

Zn* + 40H' =[Zn(OH),]?
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10.

LESSON 26 HYDROLYSIS OF INORGANIC SALTS
TEST FOR CLASSWORK

Which ions are present in NalPiO, solution?
a.Na" b. H,PO,' c. HPO? d. NaH**

Choose strong electrolytes:
a. NaCl b. KNO, c. GH1,0¢ d. HNG,

Choose weak electrdlys:
a.C,HsOH b. CHLCOOH c. AgNG; d. Zn(OH)

Which reactions can be expressed by the same ionic equation?
a. 2NaOH + HSO, Y NSO, + 2H,0

b. NaO + H,SO, Y NSO, + H,0

c. 2NaPO, + 3Li,SO, Y 3 6@, + 2LisPO,

d. KOH + HNO; Y K N®H,0

Choose the correct ionic equation for thbowing reaction:
Na,CO; + Ca(OH}Y C asGQ@NaOH

a.CO” + Ca(OH}Y C a3 QOH

b.CO" +C&*Y CafLO

c.Na+OHY NaOH

d. Na,CO;+ C&'Y Ca0Nd

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

a.HCl b. H,S c. ZnC) d. KCI

In water solutions of which substances there is basic medium (pH > 7)?
a.H,SO, b. KsPOy c. NHs d. NH,CI

What substances will be formed if we mix solutions gbkand AIC} together?
a.H,S b. Ch c. AlLS; d. Al(OH);

Dissolving HCI in water includes such steps, as:

a.ionization and dissociation C. just ionization

b. just dissociation d. neitherionization, nor dissociation

Dissolving ZnC} 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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10.

TEST FOR HOMEWORK

Which ions are present in N8I solution?
a.N** b. NH, c. H' d. Cl

Choose strong electrolytes:
a. NaOH b. NGO, C. HC|O4 d. H,O,

Choose weak electrolytes:
a.C;H,OH b. CH;NH, c. HI d. Ca(OH)

Which reactions can be expressed by the same ionic equation?
a. Ba(OH) + H,SO, Y B a,8 oH,0

b.Ba+HSO,Y B a;36,

c. BaCL+ Na&SO,Y B a,3 @NacCl

d. Ba(NGy), + K;SO Y 2 K NHBaSQ

Choose the correct ionic equation for thbowing reaction:
HClI + KOH ¥ KCI + H
a.HCI+OHY C#H,0

b.K*'+CI'Y KCI

C.H +OHY D

d. KOH+H'Y K+ H,0

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

a.Co, b. AICI; c. FeBg d. K;:SO;

In water solutions of which substances there is basic medium (pH > 7)?
a.NO, b. KNG, c. NaSiO; d. NaCl

What substances will be formed if we nsi@lutions of NgSO; and CrC} together?
a.So, b. Cr c. Cr(OH} d. NaCl

Dissolving NaCl in water includes such steps, as:

a.ionization and dissociation C.just ionization

b. just dissociation d. neither ionization, nor dissociation

Dissolving NaPQ, 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 itsomplete and
short ionic forms.
KNO,+H,O Z

NH,NO; + H,O 2

CH;COONa + HO z

2. Write the equation of stepwise hydrolysis for given substances, provide its
complete and short ionic forms.
Na,CO;+ H,O 7

FECIZ + H,O ya

EXERCISES FOR HOMEWORK

1. Write the equation of hydrolysis for given substances, provide its complete and
short ionic forms.
LIF+H,O zZ
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NH,Cl+H,O Z

CH;COOK + HO z

2. Write the equation of stepwise hydrolysis for given substances, provide its
complete and short ionic forms.
K,SO; + H,O 2

MgCl, + H,O 7
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LESSON 27 THE SAMPLE OF CONTROL TASK #4

Suggest a chemical reaction which can be expressed by the given short ionic
equation and write it down:
3C&*+ 2P0 Y GRO,),

Continue equations ofchemical reactions, balance and write complete and short
ionic equations for them:
Ca(OH) + HsPO, Y

Write the equation of stepwise hydrolysis for given substances, provide its
complete and short ionic forms.
ZnSQ,+ H,O 7

Indicate the pH level in water solutions of the following substances:
CacCl,
FeBr
LisPO,
NH;NO,

Calculate the mass of sulfate ions formed after the addition of 3L of sulfu¢vl)
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:
H, - H,O - NaOH— H,O — HCI
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:
H,O — H,SO, — H, —> NH3 Y NH,CI
1.
2.
3.
4.
Write the fourth reaction in the complete and short ionic forms:

3. Calculate the mass of water produced fromlO L of hydrogen and 20 g of copper
(1) 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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Calculate the mass of nitric acid produced in the reaction between 3 g of nitrogen
(V) oxide and 20 g of water.

Calculate the molarity of sodium hydroxide water solution formed after dissolving
2 g of sodium in 300 g of wter. The density of the final solution is approximately
equal to 1 g/ml.

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 4. Calculate the volume of
hydrogen producedafter that alloy had been put into water.

EXERCISES FOR HOMEWORK

Write four reactions according to the following classic chain of chemical reactions
and balance them:

KH - KOH > H,O0—> H,Y H,S

1.

2.

3.

4.

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

Write four reactions according to the following classic chain of chemical reactions
and balance them:

H,OY NaOHY NaHCQ; - H,O — HNO;

1.

2.
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3.
4.
Write the second reaction in the complete and short ionic forms:

Calculate the mass bwater produced from 5 L of hydrogen and 10 g oftin (Il)
oxide.

Calculate the mass ofbarium hydroxide produced in the reaction between8 g
of barium oxide and20 g of water.

Calculate the mass of calcium hydroxide produced in the reaction between 5 g
of calcium and 30 g of water.

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.

The mass of amixture made from magnesium oxideand calcium oxidewas equal
to 7 g. The mass percentage ahagnesium oxidein that mixture was equal t065
%. Calculate the mass ofwater reacted with that mixture.
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LESSON 29 HALOGENS
TEST FOR CLASSWORK

In which reactions hydrogen atoms act as reducers?
a.H,+CLY 2HCI

b.2K+HY 2 KH

c.CuCb+H,Y Cu + 2HCI

d.3Fe +4H0 Y ;07 €4H,

In which reactions hydrogen atoms act as oxidizers?
a.Zn+HSO,Y Zn,S 86,

b.2CH+O,Y 2CO ,+ 4H

c.2Na+2HO Y 2Na®H + H
d.3H,+N, Y 2 NH

In which reactions hydrogen gas is released?
aHO + Kb¥WYd + Zn cHSO,+ Cu &HNO;+ Fe Y

Choose ions represented asitlionic equations:
a.HsO" b. H,O,' c. H0," d. OH

Bromine (Bk) in normal conditions is a:
a.gas b. liquid c. solid substance d. plasma

Which substance is used in qualitataurgalysis of solutions for the presence of halogens
anions?
a.NaNG; b. H,SO c. AgNG; d. KOH

Which reactions are possible?

a.KI+ClLY Db.KBr+bhLY c.NaBr+C}Y d.NaCl+}Y

Calculate the sum of all coefficients in the redox reaction:
LOH+ClL(t A) Y Li;€H,0+ Li Cl O
a. 9 b. 10 c.17 d. 18

Which reactions can be expressed by the ionic equatimr: 2H Y  C'a+ H,
aCa + 2HE+H{ CaF

b. Ca + 2@, Y CacCl

c.Ca+2HO VY CatlH)

d.Ca+HY CaH

Choose formulas of hydrae

a.BaH, b. NaOH c. CuSQA 5,0l d. H,C,O,A 2,0
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TEST FOR HOMEWORK

In which reactions chlorine atoms act as oxidizers?
aKOH + HCI Y KcOKCI+AgND;Y K N®AgCI
b.3CL+ 2P ¥% 2PCld.3Ch+ 2Fe ¥ 2FecCl

In which reactions iodine atomstas reducers?
a.2Kl+ClLY 2KCJ4 + cl2Na+bLY 2Nal
b.L+H,Y 2HI d. 6Kl + 2KMnQ, + 4H,0 Y ,+32Mn0O, + 8KOH

In which reactions chlorine gas is released?
a.MnO,+ HCI Y c.BaChL + H,SO, Y
b. KMnO4 + HCI Y d. FeC& + Hzo Y

Choose ionsdrmed in water solution of In the presence of KI:
a.lg b. 1, C. I3 d. 1L*

lodine (b) in normal conditions is a:

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

Indicate the colors of AgCl, AgBr and Agl:
a. white / yellow / red

b. white / pale gllow / yellow

c. yellow / pale yellow / white

d. red / yellow / white

Which reactions are possible?
a.NaBr + ChbY c. HBr+ChLY
b.NaBr+}Y d.NaCl+bY

Calculate the sum of all coefficients in the redox reaction:

KI+CO,+ O, Y JCO;+1,
a. 11 b. 10 c.9 d. 8

Which reactions can be expressed by the ionic equation:
2Br +CL Y 2'GIBr,

a.2AgBr +CaCLY C & B2AgCl

b.2HBr+ClY 2HCI, + Br

c.2NaBr + CaClY C a B2NaCl

d.2KBr+CLY 2KCIl, + Br

. Choose formulas of hydrides:
a.CaH, b. LiH c. FeSQA 5,61 d. H,C,0,
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EXERCISES FOR CLASSWORK

1. Write four reactions according to the following classic chain of chemical reactions
and balance them:
NaClY Cl, » FeCk — KCIl — AgClI
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:
KY Kl - KBr— KCl - KNO;
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: 44.836 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. Findthe mass percentage of copper in the initial
mixture.

EXERCISES FOR HOMEWORK

1. Write four reactions according to the following classic chain of chemical reaans
and balance them:
Br, Y ZnBr, » NaBr— Br, —» KBrO;
1.
2.
3.
4.
Write the first reaction in the complete and short ionic forms:

Write the second reation in the complete and short ionic forms:
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Write four reactions according to the following classic chain of chemal reactions
and balance them:

F, Y HF - NiF, » ZnF, - Cahk

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:

Calculate the massof 5 % hydrochlori ¢ acid that can be produced from 100 ¢
of solid potassiumchloride with the help of concentrated sulfuric acid.

Find the simplest formula of a compound. The mass percentages of elements
in the compound are as follows: 18.786 of sodium, 28.98% of chlorine and
52.24% of oxygen.

Find out the simplest formula of a substance if in 699 g at there are 411 g
of barium, 96 g of sulfur and 192 g of oxygen.

The mass of the mixture made from iron and copper i80 g. That mixture reacted
with hydrochloric acid and produced 0.5 L of hydrogen Find the mass percentage
of copper in the initial mixture.
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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:
0,Y Na&0O, > NaO —» NaNO; —» O,
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:
O;Y O, > NaO, > H,O, > O,
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 ofoxygen 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 carbn 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.Fmd
out the mass of the whole sample

6. The mass of the mixture made fromgold and zinc is 30 g. That mixture has been
burnt. The mass of theesulting mixture is equal to 40 gFind the mass percentage
of gold in the initial mixture.

EXERCISES FOR HOMEWORK

1. Write four reactions according to the following classic chain of chemical reactions
and balance them:
0,Y SO, > N&SO; — BaSO; — SO,
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:
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Write four reactions according to the following classic chain of chemal reactions
and balance them:

0,Y KO,Y K,0, > 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:

Calculate the volume of oxygen neededtburn 3 g of sodum. Consider sodum
peroxide as the only one product of this reaction.

Find the volume percentage ofcetylenein its mixture with nitrogen. 20 L of that
mixture reacted with 7 L of oxygen(in normal conditions).

The mass of oxygen atoms in the sample obpper sulfate pentahydrate is equal to
21.7 g. Find out the mass athe whole sample.

The mass of the mixture nade from platinum and aluminum is 25 g. That mixture
has been burnt. The mass of the resulting mixture is equal t80 g. Find the mass
percentage ofplatinum in the initial mixture.
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LESSON 31 SULFUR AND ITS COMPOUNDS
TEST FOR CLASSWORK

Choose formulas of oxides:
a.H,O b. H,O, c. BaO d. BaGQ

Choose formulas of peroxides:
a.K,0 b. KO, c. KO, d. CaQ

Choose formulas of superoxides:
a.Na,O b. NaQ c. PbQ d. KO,

Oxygen will be released in reactions:
a.Na+HO Y c.KClOz(t A) Y
b.NaNQ(t A) Y d.CaCQ(t A) Y

In which reactions sulfur atoms act as reducers:
aNaS + 2HCI Y.S2 NaCQHSHOH 2S ® 2H
b.2HS+3QY 2 $+{®H,0 d. Cu + S Y Cus

Choose substances which react with concentrat&H
a.NaCl (solid) b. KCI (water solution) C. Ag d. Au

Which reactions are possible?
a.Fe + HSO; (i) Y
b. Fe + HSO4 (concentrated / low temperaturX)

C. AI + HZSO4 (concentrated / high temperatur\g)
d. Pt + HSO, Y

Calculate the sum of all coefficientsthe redox reaction:
C+ HZSO4 (concentrated).Y. 02@ SC)Z + HZO
a.5 b.6 c.7 d. 8

Which reactions can be expressed byftilewing ionic equation:
Ba*+SQ” Y BasSO

a.BaCL+H,SO, Y B a,S OHCI

b.Ba+HSO,Y Ba,36,

c. Ba(NGy), + K;SO Y B as3 OKNO;,

d. Ba(OH) + H,SO, Y B a8 oH,0

. Choose formulas of sulfites:

a.BaS b. K;S c. K;SO; d. NaSG;
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10.

TEST FOR HOMEWORK

Choose formula of iron sulfide used in industrial sulfuric acid production:
a.FeS b. FeS; c. FeS d. Fe$,

Choose correct gtements about hydrogen sulfide, &t
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

Choose substances which cannot react with dilute sulfuric ag®iOg)
a. NaOH b. NaCI(soIid) c. Cu d. CuO

Oxygen will be released in reactions:

aH.0,(t A) Y c. NaOH (tA) Y
b.AgNO;(t A) Y d.CaOH}(t A) Y

In which reactions sulfur atoms act as oxidizers:

a.SO,+ C Y%+ &0 c.5850,;+ 2P Y+PBX®BO
b.22HSO;+ O, Y  2,BD, d. Mg + S Y Mgs

Choose substances which react with concentra;&DH

a.BaCb (solid) c. Pt

b. BaClz (water solution) d.P

Which reactions are possible?

a.FeSQ + H,SO, Y c.C+HSQOY

b. Aleg + H,O Y d. NaSO; + K,S Y

Calculate the sum of all coefficients in the redox reaction:
S+ I'bSO4 (concentrated)'Y. 52@ Hzo
a.5 b. 6 c.7 d. 8

Which reactions can be expressed byftilewing ionic equation:
2H'+S'Y %

a.2HCI+KS Y 2Kl + H

b.H,SO,+ BaS Y+B3SO

c. 2HNO;+NaS Y 2 N-aHO

dH,+ S ,8 H

Choose formulas of sulfides:

a. ZnS b. Na&S c. K;S d. NaSG;
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EXERCISES FOR CLASSWORK

1. Write four reactions according to the following classic chain of chemical reactions
and balance them:
SY SO, —» SO; —» Zn0, — K,S0,
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:
CuSY SO, S—»>H,S—»CoS
1.
2.
3.
4.
Write kinetic equation for the third reaction, and the equation forthe 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 dilutsulfuric acid and produced 1.1 L of a gas.
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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.

The mass percentage of sulfur VI oxide in oleum is 2. What mass of that oleum
is required to prepare 1 kg of pure sulfuric acid?

The mass of the mixture made from apper 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

Write four reactions according to the following classic chain of chemical reactions
and balance hem:

H,SO, Y H,S— KHS - K,S— SO,

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:

Write four reactions according to the following classic chain of chemicaleactions
and balance them:

Li,S Y HS—» S»>SrS—»ZnS

1.
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