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INTRODUCTION

“Medical Chemistry” is an academic discipline of the chemical module
which contains systematic scientific knowledge about substances and their
transformations accompanied by changes in composition, structure, and
properties. This knowledge is necessary to understand the basics of the
development of new drugs as well as the physico-chemical methods of
qualitative and quantitative analysis of biological fluids, solutions of drugs, and
biopolymers.

The purpose of the discipline “Medical Chemistry” is to form basic
professional competencies, the basis of which is knowledge of the chemical and
physico-chemical foundations of the processes of human vital activity; the use
of modern chemical and physico-chemical research methods to study biomedical
and medical problems, the creation of new drugs, the determination of the
molecular mechanism of their action, analysis the composition of biological
fluids, solutions of biopolymers, and medicinal substances.

The structure of the test collection is presented in the following sections:
“Chemical thermodynamics”, “Solutions”, “Chemical Kkinetics. Catalysis.
Chemical equilibrium”, “Theory of redox reactions. Electrode and reduction
potentials”, “Physico-chemistry of surface phenomena. Physico-chemistry of
dispersed systems”, “Coordination compounds”.



1. INTRODUCTION INTO VOLUMETRIC ANALYSIS

Choose one correct variant of answer

1. What values can the equivalence factor of HsPOs take in acid-base
reactions?

Variants of answer:

a) 1/2, 1/4, 1/5;

b) 1, 1/5;

c) 1,2, 3;

d) 1/6, 1/3;

e)1,1/2, 1/3.

2. What values can the equivalence factor of H>SO4 take in acid-base
reactions?

Variants of answer:

a) 1/2;

b) 1/4, 1/5;

c) 1, 1/2;

d)1,2;

e) 1/6, 1/3.

3. What values can equivalence factor of Ba(OH). take in acid-base
reactions?

Variants of answer:

a) 1/2, 1/3;

b) 1/5;

c) 1, 1/6;

d) 1, 1/2;

e) 1/3, 1/4.

4, What is the value of equivalence factor for KMnOs in
permanganatometric titration?

Variants of answer:

a) 1/2;

b) 1/5;

c) 1;

d) 1/3;

e) 1/4.

5. Specify a substance that has the same molar mass and equivalent
molar mass.

Variants of answer:

a) Na2804;



b) H3PO4;

c) HCI;

d) Mg(OH);
e) H.S.

6. Specify a substance that has the same molar mass and equivalent
molar mass.

Variants of answer:

a) KzSO4;

b) HzSO4;

c) NaOH,;

d) Fe(OH);;

9) K3POs,.

7. What reaction is the base of the acid-base titration?
Variants of answer:

a) complexation;

b) redox;

C) neutralization;

d) reaction of formation of hardly soluble substances;

e) hydrolysis.

8. What types of acid-base titration are distinguished?
Variants of answer:

a) permanganatometry and bromatometry;

b) acidimetry and alkalimetry;

c) iodimetry and iodometry;

d) dichromatometry and cerimetry;

e) argentometry and mercurometry.

9. The primary standards for standardization of working solutions
(NaOH, KOH) in alkalimetry are...

Variants of answer:

a) CH3COOH and H,COs;

b) Na,B,O;x10H,0 and Na,SO4x10H,0;

C) H,C,04%x2H,0 and H,C4H4O4;

d) MgCl; and Zn(NOs);

e) HCI and H,SO..

10. The following substances are used as primary standards for
standardization of working solutions (HCI, H2SO4) in acidimetry:

Variants of answer:

a) Na,SO;x10H,0, NaHCOs;

b) KOH, NaOH;



C) H,C,04%x2H,0, H,C4H4O4;
d) N3.2C03, KZS;
e) Na,CO3;x10H,0, Na,B4O;x10H,0.

11. Permanganatometric titration is based on the following half-reaction:
Variants of answer:

a) MnO4~ + &~ — MnO4%;

b) MnO4~ + 2H,0 + 38" — MnO; + 40H";

c) Mn?* + 2e— Mn°;

d) MnO, + 8H*+ 5™ — Mn?* + 4H,0;

e) MnO, + 4H" + 2e” — Mn#" + 2H,0.

12. The following substances are used as primary standards
in permanganatometry for standardization of the KMnO4 working solution:

Variants of answer:

a) Na,C,0, and H,C,04%x2H,0;

b) Na,B407x10H,0 and NaHCOs3;

C) H,C,04%x2H,0 and H2C4H4O4;

d) K2Cr,0O; and KCIOy;

e) KBrOsand ..

13. Which substance can be determined by both acid-base titration and
redox titration?

Variants of answer:

a) calcium nitrate;

b) sodium hydroxide;

c) oxalic acid;

d) ammonium chloride;

e) sulfuric acid.

14. Specify how the titration endpoint is determined in the
permanganatometry method?

Variants of answer:

a) by formation of complex compound of indicator with titrant;

b) by changing color of acid-base indicator;

c) by the appearance of pink color of the solution from an excessive drop of
titrant;

d) by formation of a slightly soluble compound of indicator with titrant;

e) by the appearance of deep-blue color of the solution from an excessive
drop of titrant.

15. In the acid-base titration method, solutions of both substances can
be used as titrants that are...

Variants of answer:

a) NH,OH and KOH;



b) H,SO4 and HCOOH,;
c) HsPO4 and LiOH;

d) NaOH and HClI,

E) H,S0O3 and NH,OH.

16. The molarity of sulfuric acid in solution is 5 mol/L. What is the
mass of H2SOs (g) contained in 100 mL of this solution?

Variants of answer:

a) 15.8;

b) 5.65;

c) 49.0;

d) 56.1;

e) 9.8?

17. To determine the acidity of dairy products, as working solution can
be used as...

Variants of answer:

a) solution of hydrochloric or sulfuric acid,;

b) solution of sodium hydroxide or potassium hydroxide;

c) solution of iron (I1) hydroxide;

d) solution of phosphoric acid;

e) potassium permanganate agqueous solution.

18. To determine the alkali content in the detergent, as working
solution can be used...

Variants of answer:

a) phosphoric acid;

b) sodium or potassium hydroxide;

c) sulfuric or hydrochloric acid;

d) carbonic acid;

e) potassium permanganate or dichromate.

19. In an aqueous solution of which salt the reaction of medium is basic?
Variants of answer:

a) CaCly;

b) A|2(SO4)3;

c) NaNOg;

d) Na2804;

e) Mg(NOs3),?

20. In an aqueous solution of which salt the reaction of medium is acidic?
Variants of answer:

a) K,S:;

b) BiCls;



c) NaNOsg;
d) KI;
e) Na,SO3?

2. CHEMICAL THERMODYNAMICS

Choose one correct variant of answer

1. When considering a chemical reaction, the term “thermodynamic
system™ means...

Variants of answer:

a) reagents;

b) products of the reaction;

C) reaction vessel,

d) reagents and reaction products;

e) all solids involved in the reaction.

2. Choose the correct statement.

Variants of answer:

a) kinetic energy is the energy that an object has because of the relative
positions or orientations of its components;

b) potential energy is the energy that an object has due to its motion;

c) internal energy is a total energy of a system composed of kinetic and
potential energy of all its structural units;

d) work is a measure of the energy that is transferred to or from the system
due to temperature differences;

e) the total energy of a system is the amount of energy that can be
converted into useful work.

3. An isolated system with the surroundings...
Variants of answer:

a) exchanges energy but not matter;

b) does not exchange either matter or energy;

c) exchanges matter but not energy;

d) exchanges both energy and matter;

e) first it exchanges matter, and then energy.

4. A closed system is a system that...

Variants of answer:

a) exchanges only matter with the surroundings;

b) exchanges matter and energy with the surroundings;



c) does not exchange any energy or matter with the surroundings;
d) exchanges only energy with the surroundings;
e) first exchanges energy, and then matter with the surroundings.

5. Which of the following things is an open system?
Variants of answer:

a) ampoule with medicine;

b) a cup of soup with a lid;

c) a balloon filled with hydrogen;

d) a thermometer;

e) a human being.

6. Which of the following things is a closed system?
Variants of answer:

a) a tree;

b) a cup of coffee that is open to the air;

c) a thermometer;

d) the cat;

e) an open glass of water.

7. The state functions (path independent) include all of the following

except of...
Variants of answer:
a) enthalpy;
b) heat;
c) internal energy;
d) Gibbs’ free energy;
e) entropy.

8. The First Law of chemical thermodynamics is defined as...
Variants of answer:

a) the entropy of the Universe increases;

b) the total energy of the Universe remains constant;

c) the total energy in the universe is increasing;

d) the total energy in the universe is decreasing;

c) it is impossible to convert all the heat into useful work.

9. Specify the mathematical expression of the First Law
thermodynamics for open systems.

Variants of answer:

a) AU =0;

b) Q =AU + A;

10

of



C)S=kxtnW,
dAAU=QxuxAn-A;
e) AG=AH-T x AS.

10. A change in which of the following state functions is equal to the
heat effect of an isobaric chemical reaction?

Variants of answer:

a) internal energy;

b) Gibbs’ free energy;

C) entropy;

d) enthalpy;

e) kinetic energy.

11. One of the important consequences of Hess” Law is the statement
that the heat effect of a chemical reaction is equal to...

Variants of answer:

a) the sum of the heats of formation of the reactants;

b) the sum of the heats of formation of the reaction products;

c) the sum of the heats of formation of reaction products minus the sum of
the heats of formation of reactants, taking into account the stoichiometric
coefficients in the reaction equation;

d) the sum of the heats of formation of reactants minus the sum of the heats
of formation of reaction products, taking into account the stoichiometric
coefficients in the reaction equation;

e) the sum of the heats of formation of the reactants and reaction products.

12. Point out the endothermic process.

Variants of answer:

a) Hz(g) + C|2(g) — 2HC1(g) + 185 kJ;

b) A|203(s) + 3803(g) — Alg(SO4)3(S) + 579 kJ;

C) ZMg(s) + Og(g) — ZMgO(S)ArHozgg =-1200 kJ;

d) C&CO;;(S) — CaO(s) + COz(g) ArHozgg =+178 kJ;

e) 2NaOH(aq) + HzSO4(aq) — Na2804(aq) + ZHQOArHozgg = -290 kJ.

13. More heat is released during the reaction...
Variants of answer:

a) 4NHjs(g) + 302 — 2Ny + 6H20() AH%gs = -1530 kJ;
b) F8203(5) + 3CO(g) — 2Fe(s) + 3C02(g) ArHozgg =-26.8 kJ;
C) Nz + Oz) — 2NO(g)ArH0298 = +180 kJ;

d) C5H1206(aq) — 2C2H5OH(|) + 2C02(g); ArHozgg =-314 kJ;
e) N2O4qy — 2NOyq — 58,4 kJ.
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14. For the following reaction:
CO(g) + 2H2(g) — CH30H(9),

if AH%gs(CO) =-110.5 kJ/mol and AH%gs(CH30OH) = -238.7 kJ/mol,

the standard enthalpy change (heat of chemical reaction under
standard conditions) is...

Variants of answer:

a) +247.7 kJ;

b) +128.2 kJ;

Cc) —249.2 kJ;

d) -128.2 kJ;

e) +2.2 kJ.

15. The heat of combustion of graphite and diamond under standard
conditions is —393.5 kJ/mol and —-395.4 kJ/mol, respectively. The enthalpy
change during the transformation of graphite into diamond is...

Variants of answer:

a) -1.9 kJ;

b) +1.9 kJ;

c) graphite cannot be turned into diamond,;

d) +788.9 kJ;

e) —788.9 kJ.

16. Entropy is a state function that characterizes...

Variants of answer:

a) the heat losses of the system; the degree of disorder of the system;
b) the heat effect of the reaction, taken with the opposite sign;

c) the ability to do work;

d) heat content of the system;

e) useful work performed by the system or on the system.

17. The entropy of the system increases when...
Variants of answer:

a) water freezes to form ice;

b) substance transforms from a liquid state to a solid state;
c) dissolving NaCl in water;

d) substance transforms from a gas state to a liquid state;
e) dissolving O, in water.

18. Which of the following processes leads to a decrease in the entropy
of the system?

Variants of answer:

a) dissolution of solid potassium chloride in water;
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b) mixing of two gases into one container;

c) freezing of water to form ice;

d) boiling water to form steam;

e) melting of snow with the formation of water.

19. Point out the reaction that occurs with an increase in entropy.
Variants of answer:

a) 2NOz(g) — N2Os(g);

b) 2Ha() + Oz(g) — 2H20(y);

€) 2Mgs) + Oaq) — 2MgOys);

d) C&CO;;(S) — CaOg) + COz(g);

€) CaHagg) + Ha) — CoHag).

20. Point out the process for which AS will be negative.
Variants of answer:

a) HzO(s) — H20(|);

b) 2NHs() <> Nz + 3Hz);

C) BaFs) — Ba** (ag) + 2F (ag);

d) 2H202(|) — 2H20(|) + Oz(g);

e) 2Hgq) + Oz(g) — 2HgOg).

21. Which of the following processes is nonspontaneous?
Variants of answer:

a) rusting (corrosion) of metallic iron;

b) dissolution of salt or sugar in water;

c) photosynthesis;

d) expansion of a gas to fill the available volume;

e) melting of ice at room temperature?

22. The change of which thermodynamic function of state is used as a
criterion for the spontaneity of an isobaric-isothermal process?

Variants of answer:

a) enthalpy;

b) entropy;

c) internal energy;

d) Gibbs’ free energy;

e) any from listed above.

23. Is it possible for an exothermic reaction to occur spontaneously, for
which ArS%egs > 0?

Variants of answer:

a) possible only at low temperatures;
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b) the reaction is thermodynamically forbidden;
C) possible at any temperature;

d) possible only at high temperatures;

e) possible only in presence of catalyst.

24. Is it possible for an exothermic reaction to occur spontaneously, for
which ArS%eos < 0?

Variants of answer:

a) not possible at any temperature;

b) possible at any temperature;

c) possible only in presence of catalyst;

d) possible only at high temperatures;

e) possible only at low temperatures?

25. For endothermic reaction when a change in entropy is negative,
then the reaction is...

Variants of answer:

a) not possible at any temperature;

b) possible at low temperature;

c) possible in presence of catalyst;

d) possible at all temperature;

e) possible at high temperature.

26. The reaction 2Hag) + Oz — 2H20(g), ArH%g3 < 0 is...
Variants of answer:

a) exothermic, proceeds with an increase in entropy;

b) endothermic, proceeds with a decrease in entropy;

c) exothermic, proceeds with a decrease in entropy;

d) endothermic, proceeds with an increase in entropy;

e) spontaneous at any temperature.

27. The chemical equilibrium of the reversible reaction:
CHa(g) + 4S) <> CSz(g) + 2H2S(q), ArH 208 > 0

shifts towards the starting substances at...
Variants of answer:

a) an increase in temperature;

b) lowering the pressure;

c) lowering the temperature;

d) the use of a catalyst;

e) an increase in the concentration of methane.

14



28. The chemical equilibrium of the reversible reaction:
N2 + 3H2(g) <> 2NHi(g), ArH%9s = 92 kJ

shifts in the forward direction at...
Variants of answer:

a) an increase in temperature;

b) increasing pressure;

c) a decrease in nitrogen concentration;
d) pressure lowering;

e) a decrease in hydrogen concentration.

29. The equilibrium in the following system:
C + H20(g) <> COg) + Hag), ArH%95> 0

shifts to the right when...

Variants of answer:

a) the pressure increases;

b) a catalyst is used,;

c) a decrease in the concentration of carbon (I1) oxide;
d) an increase in the concentration of hydrogen;

e) a decrease in temperature.

30. The chemical equilibrium of the reversible reaction:
C(s) + COzg) <> 2CO(), ArH %95 >0

shifts to the left when...

Variants of answer:

a) a catalyst is used;

b) pressure increases;

c) a decrease in the concentration of CO;
d) an increase in temperature;

e) an increase in CO, concentration.
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3. THEORY OF REDOX REACTIONS.
ELECTRODE AND REDUCTION POTENTIALS

Choose one correct variant of answer

1. Which of the following reactions are related to redox reactions?
Variants of answer:

a) CuO + H,SO4 — CuSO4 + H,0;

b) 4P + 50, — 2P,0s;

c) 2KOH + FeSO; — Fe(OH),] + K,SOy4;

d) ZnO + H,SO4 — ZnSO,4 + H,0;

e) CaO + H,SO, — CaSO, + H,0.

2. Which of the following electronic equations characterize the

reduction process?

Variants of answer:

a) Zn’—2e” — Zn*?;
b) S° - 2e~ — S*2;

c) Fe™ + le” — Fe™?;
d) Mn*2-5e~ — Mn*’;
e) Mg°- 2e” — Mg*.

3. Which of the following electronic equations characterize the

oxidation processes?

Variants of answer:
a) 00+ 2e” — 207%;
b) 2CIt - 2e~ — CIY;
c) N** +3e” — N*Z;
d) Fe®*+ 1e” — Fe'?;
e) H + 2~ — 2H™,

4. Which of the following substances can exhibit both oxidizing and

reducing properties?

Variants of answer:
a) NaClOy;

b) NaNOg;

¢) NacCl;

d) NaBr;

e) KI.

5. Which of the following reactions refer to intermolecular redox

reactions?

Variants of answer:
a) Cl, + 2KOH — KCI + KCIO + H,0;
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b) 2Fe + 3Cl, — 2FeCl3;

¢) 2KOH + H,S0s — K504+ 2H,0;

d) 2KNO; — 2KNO; + O;;

e) 2NaOH + FeSO; — Fe(OH)2| + Na,SO.

6. The reduction process takes place when...
Variants of answer:

a) neutral atoms turn into negatively charged ions;
b) neutral atoms turn into positively charged ions;
c) the oxidation state of the atom increases;

d) the oxidation state of the atom does not change;
e) neutral atom does not change charge.

7. Only oxidative properties in redox reactions exhibit...
Variants of answer:

a) potassium permanganate;

b) hydrogen sulfide;

c) sodium sulfide;

d) zinc;

e) nitrous acid.

8. What properties does the sulfide ion exhibit in redox reactions?
Variants of answer:

a) reducing agent only;

b) oxidizing agent only;

c) does not exhibit reducing properties;

d) depends on the type of redox reactions;

e) neither an oxidizing nor a reducing agent.

9. Specify the strongest oxidizing agent.
Variants of answer:

a) sulfur;

b) iodine;

c) fluorine;

d) hydrogen;

e) oxygen.

10. In solution sodium nitrite exhibits...

Variants of answer:

a) oxidative properties only;

b) reducing properties only;

c) both oxidative and reducing properties;

d) shows neither oxidative nor reducing properties;

e) most often oxidative properties, less often — reducing properties.
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11. Select correct statement.

Variants of answer:

a) the greater the reduction potential, the weaker the oxidizing ability of
any substance;

b) quantitative characteristic of the conjugated redox pair is redox potential;

c) dependence of reduction potential values on concentration and
temperature is described by periodic Mendeleyev’s Law;

d) the higher the value of reduction potential, the stronger the reducing
ability of any substance;

e) the lower the reduction potential, the weaker the oxidizing ability of any
substance.

12. What is the process of converting nitrite ions to nitrate ions?
Variants of answer:

a) oxidation process;

b) reduction process;

C) proton loss process;

d) neutron loss process;

e) it does not change the number of electrons.

13. What substances can be involved in redox reactions?
Variants of answer:

a) hydrogen sulfide and sulfuric acid,;

b) nitric and sulfuric acids;

C) nitric acid and potassium permanganate;

d) potassium oxide and hydrogen chloride;

e) sulfuric acid and calcium oxide.

14. Specify the sum of the coefficients in the equation of chlorine
formation in interaction of potassium permanganate with hydrochloric acid.

Variants of answer:

a) 25;

b) 30;

c) 35;

d) 40;

e) 45.

15. Specify the coefficient for the reducing agent in the redox reaction
between peroxide hydrogen solution and potassium permanganate solution
in sulfuric acid medium.

Variants of answer:

a) 2;

b) 5;
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c) 10;
d) 3;
e) 1.

16. Specify the sum of the coefficients in the redox reaction between
potassium permanganate solution and potassium sulfite solution in neutral
medium.

Variants of answer:

a) 13;

b) 12;

c) 14;

d) 10;

e) 11.

17. Specify the reduction sequence at the cathode of the iron, gold,
silver, and tin metal cations contained in the aqueous solution in equal
amounts.

Variants of answer:

a) iron —tin — silver — gold,

b) gold — silver — iron — tin;

c) gold — silver —tin —iron;

d) silver — gold — tin — iron;

e) iron — calcium — oxygen — gold.

18. In what cases does the first metal displace the second from the
solution of its salt?

Variants of answer:

a) zinc and silver;

b) copper and nickel;

c) iron and magnesium;

d) mercury and zinc;

e) silver and calcium.

19. Between which of substances will a chemical reaction take place in
an aqueous solution?

Variants of answer:

a) silver and copper (II) nitrate;

b) lead and zinc sulfate;

c) iron and copper (11) chloride;

d) tin and aluminum chloride;

e) carbon and sulfuric acid.
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20. When the galvanic cell operates under standard conditions, the
chemical energy of the reagents is converted into...

Variants of answer:

a) electromagnetic;

b) electrical;

c) light;

d) sound;

e) kinetic.

21. Select correct statement.

Variants of answer:

a) the membrane potential appears due to different concentration of ions on
both sides of the membrane;

b) diffusion potential does not take place at contact of solutions of different
electrolytes;

c) membrane potential results from osmosis;

d) copper-zinc galvanic cell consists of electrodes of second type;

e) the membrane potential appears due to identical concentration of ions on
both sides of the membrane.

22. The electrode potential is calculated by the equation of...
Variants of answer:

a) Van’t-Hoff;

b) Faraday;

c) Arrhenius;

d) Nernst;

e) Mendeleyev.

23. In electrochemical analysis, electrodes of various designs are widely
used. Electrodes of the first type include...

Variants of answer:

a) zinc;

b) silver —silver chloride;

C) copper;

d) gold;

e) oxygen.

24. Electrodes of the second type include...
Variants of answer:

a) silver — silver chloride;

b) hydrogen;

C) zinc;

d) sodium;

e) magnesium.
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25. What is the cell diagram of the copper-zinc galvanic cell?
Variants of answer:

a) Zn?"| Zn| Cu®*| Cu;

b) Cu | Cu?* || Zn?*| Zn;

c) Zn| Zn?* || Cu?*| Cu;

d) Cu?*| Cu || Zn?*| Zn;

e) Zn | Zn?* || Ca?*| Ca.

26. In an electrochemical cell with a cadmium cathode, electrodes can
act as an anode under standard conditions with...

Variants of answer:

a) copper;

b) zinc;

c) platinum;

d) mercury;

e) gold.

27. According to the galvanic cell diagram Cd | Cd?* || Cu®* | Cu is
characterized in the following way:

Variants of answer:

a) copper electrode is cathode;

b) electrons move from copper electrode to cadmium electrode;

c) oxidation occurs at the copper electrode;

d) the cadmium electrode is the cathode;

e) copper electrode is anode.

28. Which galvanic cell has the greatest electromotive force?
Variants of answer:

a) copper-zing;

b) copper-silver;

C) copper-iron;

d) silver-zinc;

e) copper-gold.

29. In what direction will electrons move and what is the value of the
electromotive force of a galvanic cell consisting of iron and nickel electrodes
immersed in solutions of their salts?

Variants of answer:

a) from Fe to Ni; 0.19 V;

b) from Ni to Fe; 0.19 V;

c) from Fe to Ni; —0.19 V;

d) from Fe to Ni; 0.27 V;

e) from Ni to Fe; -0.27 V.
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30. The potentiometric method of pH determination is used in the
study of medicinal substances. Which of the electrodes can be used as an
indicator when measuring the pH of the solution?

Variants of answer:

a) copper;

b) glass;

c) calomel;

d) silver-silver chloride;

e) gold.

4. SOLUTIONS. HETEROGENEOUS EQUILIBRIA.
SOLUTIONS OF WEAK AND STRONG ELECTROLYTES.
BUFFER SOLUTIONS

Choose one correct variant of answer

1. Solutions are...

Variants of answer:

a) homogeneous systems of variable composition containing at least two
components;

b) heterogeneous systems of variable composition;

c) heterogeneous systems of permanent composition;

d) homogeneous systems of permanent composition containing at least
two components;

e) microheterogeneous systems separated from the surroundings by an
interface surface.

2. An example of a liquid solution is...
Variants of answer:

a) solution of hydrogen in palladium;

b) mixture of hydrogen and nitrogen gases;
c) copper dissolved in gold;

d) air;

e) glucose dissolved in water.

3. Factors affecting the solubility of substances include all of the
following, except of...

Variants of answer:

a) nature of solvent and solute;

b) pressure for gases;

C) temperature;

d) pressure for solids;

e) presence of other solutes in a solution.
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4. To increase the solubility of a gaseous substance in water, it is
necessary to...

Variants of answer:

a) increase the temperature;

b) add HCI to the solution;

C) increase the gas pressure;

d) add a catalyst;

e) add table salt to the solution.

5. The statement that solubility of a gas in a liquid is proportional to its
partial pressure above the solution is known as...

Variants of answer:

a) Pauli’s principle;

b) Sechenov’s equation;

c¢) Ostwald’s dilution Law;

d) Henry’s Law;

e) principle of Le Chatelier.

6. Compare Ksp for the following salts and specify the salt that has the
highest solubility in water.

Variants of answer:

a) Ksp(SrS0y) =3.2x107;

b) Ksp(CuS) = 6.3x107%;

C) Ksp(CaCOg,) =4.8x107%;

d) Kep(MnS) = 2.5x107%;

e) Ksp(PbCO3) =1.0x107%5,

7. Determine which salt has the lowest solubility in water.
Variants of answer:

a) the solubility product constant of silver (I) nitrite is 0.00016;

b) the solubility product constant of magnesium carbonate is 0.00004;
c) the solubility product constant of calcium sulfate is 0.0000091;

d) the solubility product constant of lithium fluoride is 0.0038;

e) the solubility product constant of silver (I) sulfate is 0.000016.

8. From which solutions does a hardly soluble electrolyte precipitate?
Variants of answer:

a) concentrated,;

b) unsaturated,;

c) diluted;

d) weak electrolytes;

e) saturated and supersaturated.
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9. Total condition of precipitates formation is...
Variants of answer:

a) a large numerical value of Kgp;

b) [Cat*]x[AnT] = Ks;

c) [Cat']x[AnT] < Ksg;

d) [Cat']x[An7] > Ks;

e) a small numerical value of K.

10. The solubility product constant of lithium fluoride is 0.0038. What
Is the solubility of this salt?

Variants of answer:

a) 0.0062 mol/L; 0.16 g/L;

b) 1.6 mol/L; 4.16 g/L;

c) 0.031 mol/L; 0.806 g/L;

d) 0.062 mol/L; 1.6 g/L;

e) 0.0019 mol/L; 0.049 g/L.

11. The formula of the major mineral component of the bone tissue is...
Variants of answer:

a) Ca(H2POy)2;

b) Cas(PO4);0H;

C) Cag(PO4)2X2H20;

d) CaHPO4xCa(H,PO,),;

e) CaCO:s.

12. Colligative (collective) properties of solutions are properties that
depend upon the number of solute particles, and not on their nature. They
include all of the following except of...

Variants of answer:

a) vapor pressure lowering;

b) diffusion;

c) boiling point elevation;

d) freezing point depression;

e) osmotic pressure.

13. Which solution freezes at the lowest temperature?
Variants of answer:

a) 0.01 M of fructose;

b) 0.01 M potassium sulfate;

¢) 0.01 M potassium phosphate;

d) 0.01 M sodium chloride;

e) 0.01 M of glucose.
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14. Which solution freezes at the highest temperature?
Variants of answer:

a) 0.1 M of glucose;

c) 0.1 M sodium sulfate;

b) 0.1 M sodium chloride;

d) 0.1 M sodium phosphate;

e) 0.1 M sodium carbonate.

15. Which solution boils at the highest temperature?
Variants of answer:

a) 0.05 M potassium nitrate;

b) 0.05 M potassium sulfide;

c) 0.05 M sucrose;

d) 0.05 M potassium phosphate;

e) 0.05 M potassium bromide.

16. What formula is used to mathematically describe Raoul’s
ebullioscopic law for electrolytes?

Variants of answer:

a) AT = IxKexCpp(X);

b) AT, = iXKpxC(X);

C) ATp= KpX Cm(X);

d) PO—P: ixn(X)
P, ixn(X )+n(solvent)’
&) ATy = Kyx (X )x1000

M xm( solvent)’

17. Osmosis is a spontaneous physico-chemical process diffusion of...

Variants of answer:

a) a solute through a semipermeable membrane from a concentrated
solution to a dilute one;

b) a solvent through a semipermeable membrane from a concentrated
solution to a dilute one;

c) a solvent through a semipermeable membrane from a dilute solution to a
concentrated one;

d) solute through a semipermeable membrane from a solution to a pure solvent;

e) a solvent through a semipermeable membrane from a solution to a pure
solvent.

18. The osmotic pressure of which solution has maximum value?

Variants of answer:
a) 0.1 M sucrose;
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b) 0.2 M of glucose;

c) 0.2 M sodium sulfate;

d) 0.2 M of fructose;

e) 0.2 M of sodium chloride.

19. The osmotic pressure of 1 M glucose solution at 298 K is equal to...
Variants of answer:

a) 1238 kPa;

b) 2476 kPa;

c) 516 kPa;

d) 245 kPa;

e) 4953 kPa.

20. Specify solution that is isotonic with respect to blood.
Variants of answer:

a) 0.9% sodium chloride;

b) 0.9% glucose;

¢) 4.5% sodium chloride;

d) 0.9% potassium chloride;

e) 4.5% magnesium chloride.

21. Strong electrolytes include...
Variants of answer:

a) hydrofluoric acid;

b) ammonium hydroxide;

c) carbonic acid;

d) iron (I11) acetate;

e) barium hydroxide.

22. Weak electrolytes include...
Variants of answer:

a) nitric acid,;

b) aluminum nitrate;

c) calcium hydroxide;

d) nitrous acid,;

e) hydrobromic acid.

23. Choose the correct characteristic of weak electrolytes.
Variants of answer:

a) they dissociate completely;

b) they dissociate partially, obey Ostwald’s dilution Law;

c) the degree of dissociation is equal to one;
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d) they obey Henry’s Law;
e) the parameters that are used to describe their dissociation are ionic
strength, activity coefficient, activity of ion.

24. Choose the correct characteristic of strong electrolytes.

Variants of answer:

a) they obey Ostwald’s dilution Law;

b) the parameters that are used to describe their dissociation are acidity
constants, basicity constants, degree of ionization;

c) they dissociate partially;

d) they obey Pauli’s principle;

e) they dissociate completely, the degree of dissociation is equal to one.

25. The ionic strength of 0.1 mol/L KBr solution is equal to...
Variants of answer:

a) 0.2 mol/L;

b) 0.3 mol/L;

c) 0.4 mol/L;

d) 0.1 mol/L;

e) 0.15 mol/L.

26. The pH of gastric juice is approximately 1. The molar
concentration of hydrogen ions (H*) in it is...

Variants of answer:

a) 0.01 M;

b) 0.001 M;

c) 0.1 M;

d) 1.0 M;

e) 0.05 M.

27. The pH of an aqueous ammonia solution is 9. The molarity of
hydroxyl ions (OH") in it is equal to...

Variants of answer:

a) 1x107" M;

b) 1x10~° M;

c) 1x107° M;

d) 1x10® M;

e) 1x10™> M.

28. According to the Bronsted — Lowry’s theory, acids are defined as...

Variants of answer:
a) electron donors;
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b) proton donors;

c) electron acceptors;

d) proton acceptors;

e) acceptors of electron pair.

29. The types of buffer solutions include all of the following except of...
Variants of answer:

a) weak acid and its salt;

b) weak base and its salt;

c) strong acid and its salt;

d) two acidic salts;

e) acidic salt and neutral salt.

30. Specify which of the following systems can be classified as a buffer
system?

Variants of answer:

a) HCI / KCI;

b) NaCl / NaOH,;

C) H,SO, / NB.QSO4;

9) HNO;3; / KNOs.

5. CHEMICAL KINETICS. CATALYSIS.
CHEMICAL EQUILIBRIUM

Choose one correct variant of answer

1. The rate of a chemical reaction depends on the following factors
except of...

Variants of answer:

a) the nature of the reagents;

b) concentration of reagents;

c) concentration of products;

d) temperature;

e) the presence of a catalyst.

2. The rate of a homogeneous chemical reaction is...

Variants of answer:

a) the time during which one or more reagents are completely consumed;
b) the time it takes for the reaction to end,;
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c) change in the concentration of a substance (reagent or reaction product)
per unit of time;

d) the amount of the substance of the reaction products at the end of the
reaction;

e) change in moles of reactants or products per unit time per unit area of an
interface surface.

3. Five minutes after the start of the reaction between CO and O, the
concentration of CO was 0.6 mol/L. Eight minutes after the start of the
reaction, the CO content decreased to 0.35 mol/L. The average rate of this
reaction is...

Variants of answer:

a) 0.08 mol/Lxmin;

b) 0.5 mol/Lxmin;

c) 0.031 mol/Lxmin;

d) 0.1 mol/Lxmin;

e) 0.05 mol/Lxmin.

4. Most chemical reactions consist of several elementary steps. The
number of particles simultaneously participating in elementary step of the
reaction is called as...

Variants of answer:

a) the overall reaction order;

b) stoichiometry of the process;

c) molecularity of the reaction;

d) the rate of chemical reaction;

e) order of the reaction by reactant.

5. Specify the correct statement.

Variants of answer:

a) the mechanism of a complex reaction includes only one elementary reaction;

b) the mechanism of a chemical reaction is defined as a number of
elementary steps by which reactants are converted into products;

c) all chemical reactions involve several elementary steps;

d) enzymatic reactions involve only one elementary step;

e) the molecularity of an elementary reaction can exceed three.

6. The dependence of the rate of a chemical reaction on the
concentration of reactants is described by...

Variants of answer:

a) Gibbs’ equation;

b) the Van’t-Hoff’s rule;
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c) Ostwald’s dilution Law;
d) the Rate Law;
e) Henry’s Law.

7. The overall order of a chemical reaction is...

Variants of answer:

a) the number of molecules involved in the reaction;

b) the mechanism of a chemical reaction;

c) the sum of the coefficients of the reactants in the reaction equation;
d) the sum of the coefficients of the products in the reaction equation;
e) the sum of orders of the reaction by reactants in the kinetic equation.

8. Which of the listed parameters can be positive or negative, integer
or fractional as well as zero?

Variants of answer:

a) the rate of homogeneous reaction;

b) the reaction order;

c) the molecularity of the reaction;

d) the rate constant;

e) the rate of heterogeneous reaction?

9. For a simple by mechanism reaction: Ag) + By — AB(g) specify the
kinetic equation.

Variants of answer:

a)v=kx[A];

b) v =kx [A] x[B];

c)v=kx[B];

d) v =k x [AB];

e) v =k x [A]%

10. For a simple by mechanism reaction: A + 2Bg — AB) specify the
kinetic equation.

Variants of answer:

a) v =k x[A];

b) v =kx [A] x [B];

c)v=kx[B];

d)v=k;

e) v =k x [A] x [B]>

11. Reactions that are simple in mechanism include...

Variants of answer:
a) chain reactions;
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b) reversible reactions;

C) conjugated reactions;

d) reactions of radioactive decay;
e) parallel reactions.

12. Reactions that are complex in mechanism include...
Variants of answer:

a) zero-order reactions;

b) consecutive reactions;

c) elimination of drugs from a human body;

d) reactions of radioactive decay;

e) second-order reactions.

13. Specify the Rate Law for zero-order reactions...
Variants of answer:

a) v = kix ([Alo - [B]) + k2 x ([A]o - [C]);
b) v =k x [A] = k;

c)v =k x [A].

d)v =k x [A]%

e) v =k x [A] x [BI.

14. Specify the Rate Law for first-order reactions...
Variants of answer:

a) v =ky x [A] - k2 x [B];

b) v =k x [A]%;

c)v=kx[A]°=k;

d) v =kx [A]x[BF;

e) v =k x [A].

15. In the system CO(g) + Clz(g) 2 COCI(g), the concentration of CO
was increased from 0.03 to 0.12 mol/L, and the concentration of chlorine
was increased from 0.02 to 0.06 mol/L. How many times has the rate of
direct reaction increased?

Variants of answer:

a) 3 times;

b) 4 times;

c) 12 times;

d) 2 times;

e) 6 times?
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16. In the reaction, the scheme of which is as follows:
2A () * B(g) — 3C(g) *+ Byg),

the concentration of substance A was increased 3 times. The reaction rate will...

Variants of answer:

a) increase by 3 times;
b) increase by 9 times;
C) increase by 27 times;
d) decrease by 9 times;
e) increase by 2 times.

17. How many times will the reaction rate of 2NO() + Oz — 2NO2()

increase if pressure in system increases 3 times?

Variants of answer:

a) 3 times;

b) the reaction rate does not depend on pressure;
c) 81 times;

d) 9 times;

e) 27 times.

18. A certain first-order reaction is completed by 35% in 50 min at a

temperature of 298 K. What is its rate constant?

Variants of answer:
a) 0.086 mint;

b) 0.0037 min%;

c) 0.0086 mint;

d) 0.037 min;

e) 0,053 min~L.

19. The effect of temperature on the rate of a chemical reaction is

described by...

Variants of answer:

a) the kinetic equation;

b) the Michaelis — Menten’s equation;
c) the Freundlich’s equation;

d) the Gibbs’ equation;

e) the Arrhenius’ equation.

20. How many times will the reaction rate increase when the

temperature rises by 40 K, if the temperature coefficient of the chemical
reaction is 2?

Variants of answer:
a) 4 times;
b) 16 times;
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c) 10 times;
d) 5 times;
e) 12 times.

21. Temperature coefficient of a reaction is 2. When temperature is
increased from 30 to 100°C, rate of the reaction increases by...

Variants of answer:

a) 500 times;

b) 250 times;

c) 128 times;

d) 100 times;

e) 50 times.

22. If with an increase in temperature by 30 K the reaction rate
increased by 27 times, the temperature coefficient of the chemical reaction
Is equal to...

Variants of answer:

a) 8;

b) 4;

C) 2.5;

d) 6;

e) 3.

23. According to one of the theories of chemical kinetics, the formation
of a transition complex is a condition necessary for the reaction to proceed.
The transition complex is...

Variants of answer:

a) the reagent with the lowest entropy;

b) the product obtained under the influence of radiation;

c) the reagent with the lowest enthalpy of formation;

d) an energetically excited intermediate state between reagents and
products, in which chemical bonds in reagent molecules have not broken and
new bonds have not formed,;

e) the particle with the greatest stability.

24. At what value of the activation energy does the chemical reaction
proceed more slowly, all other things being equal?

Variants of answer:

a) 30 kJ/mol;

b) 100 kJ/mol;

c) 90 kJ/mol;

d) 40 kJ/mol;

e) 70 kJ/mol.
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25. The activation energy is...

Variants of answer:

a) total energy of reagents and reaction products;

b) the energy that is released as a result of a chemical reaction;

c) the difference between the energies of reagents and reaction products;

d) energy that is absorbed in a chemical reaction;

e) the amount of energy required to reach the transition state and start the
reaction.

26. The characteristics of catalysts include all of the following except of...

Variants of answer:

a) catalyst is a substance that changes the rate of reaction by changing the
path of the reaction;

b) catalyst initiates a chemical reaction;

c) catalyst is not consumed in the reaction;

d) catalysts can be in solid, liquid or gaseous state;

e) catalysts that increase the rate of a chemical reaction are positive
catalysts; catalysts that decrease the rate of reaction are negative catalysts.

27. A positive catalyst increases the rate of a chemical reaction
because...

Variants of answer:

a) increases the activation energy of the chemical reaction;

b) lowers the activation energy of the chemical reaction;

c) shifts the equilibrium of the chemical reaction to the right;

d) shifts the equilibrium of the chemical reaction to the left;

e) increases the activation energy barrier.

28. The rate of enzymatic reactions depends on the following factors
except of...

Variants of answer:

a) temperature;

b) the presence of inhibitors;

Cc) atmospheric pressure;

d) pH value of the medium;

e) concentration of substrate.

29. How does temperature affect the rate of enzymatic reactions?
Specify the correct answer.

Variants of answer:

a) the reaction rate increases with increasing temperature in any
temperature range;

b) the rate of enzymatic reactions does not depend on temperature;
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C) enzymes are most active at temperatures of a living organism; at
temperatures above 50-60°C they tend to break down and become inactive — the
reaction rate drops sharply;

d) when the temperature rises, the rate of the enzymatic reaction always
decreases;

e) at a certain temperature, the reaction becomes explosive.

30. The molecular activity of the enzyme shows...

Variants of answer:

a) how many times does the rate of the enzymatic reaction change with an
increase in temperature for every 10°C;

b) how many substrate molecules are converted into products in one minute
under the influence of one enzyme molecule at 25°C;

c) stability of the enzyme-substrate complex;

d) the activation energy of the enzymatic reaction;

e) overall order of the enzymatic reaction.

6. COORDINATION COMPOUNDS

Choose one correct answer

1. In complex compound [CoH.O(NH3)4CI]Cl2, the coordination
number of the complexing agent is...

Variants of answer:

a) 1;

b) 4;

C) 6;

d) 5;

e) 2.

2. In a complex compound molecule, central atom, usually positively
charged, is called as...

Variants of answer:

a) inner sphere;

b) complexing agent;

c) ligand;

d) coordination number;

e) outer sphere.

3. Select the ion of complexing agent in the compound
[Co(NH3)sCIINO:s.

Variants of answer:

a) chloride ion;
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b) Co®*;

C) nitrate ion;
d) Co?*;

e) sodium ion.

4. Select the ion of complexing agent in compound K[PtNH3Cls].
Variants of answer:

a) Pt?*;

b) NHs;

c) Pt

d) K*;

e) Ca?*.

5. In a complex compound, the central atom coordinates molecules or
ions that surround complexing agent are called as...

Variants of answer:

a) inner sphere;

b) coordination number;

c) ligands;

d) outer sphere;

e) coordination of the number.

6. The formula of complex compound is [Ag(NHz3)2]Br. Specify ligands.
Variants of answer:

a) Br;

b) [Ag(NHa)]";

C) NH;;

d) Ag™;

e) CI.

7. Which ligands are bidentant?
Variants of answer:

a) cyanide ion;

b) NH3;

C) H2N-CH2-CH2-NH2;

d) H20;

e) CO.

8. Specify the formula ammonium tetrachlorodihydroxoplatinate (1V).
Variants of answer:

a) (NH.)2[Pt(OH)sCl];

b) (NH4)2[Pt(OH)4C|2],
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) (NH,)2[Pt(OH)Cls];
d) (N H4)2[Pt(OH)2C|4];
e) (NH4)[Pt(OH)5C|10]

9. Specify the name of complex compound K[Cr(H20)4F-].
Variants of answer:

a) potassium diaquadifluorochromate (111);

b) trifluorotriaquachrome (I11) potassium;

c) tetrafluorodiaquachrome (111) fluoride;

d) potassium tetraaquadifluorochromate (l11);

e) tetraaquadifluorochromate (I1) potassium.

10. Specify the name of the complex compound [Pt(NHz3)4Cl2](NO3)2.
Variants of answer:

a) dinitrotetrammiplalatinum (1V) chloride;

b) potassium pentachloroammine platinate (1V);

c) tetrachlorodiaminoplatinum (1V);

d) tetramminedichloroplatinum (IV) nitrate;

e) calcium pentachloroammine platinate (1V).

11. Based on the values of the instability constants, determine the most
stable complex ion.
Variants of answer:

a) [Ag(NHs)2]* Kins = 5.89%x10°8;
b) [Co(NHs)s]** Kins = 4.07x1075;
c) [Ag(CN).J Kins = 1x1072;
d) [Fe(CN)6]3_ Kins = 1)(10_31;
e) [Ni(NHa3)2]* Kins = 4.59%10°5.

12. Ligand denticity is...

Variants of answer:

a) the number of ¢ bonds formed by the ligand with the complexing agent;

b) numerical value of its charge;

c) the total number of atoms of chemical elements included in its
composition;

d) the number of atoms in a single ligand that bind to a central atom in a
coordination compound;

e) the number of = bonds formed by the ligand with the complexing agent.

13. The coordination number is...

Variants of answer:

a) number of the vacant orbitals located on the external energy level of a
central atom;
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b) total number of covalent bonds which ligands form with central atom;

c) number of ligands in the inner sphere of a complex ion;

d) the number of ligands associated with the complexing agent multiplied
by their denticity;

e) oxidation state of central metal.

14. Cationic complex is...
Variants of answer:

a) Na[AI(OH)4];

b) Ks[Fe (CN)s];

) [Co(NH3)s]Cls;

d) [CO(NH3)3(N02)3];

e) Ka[Fe(CN)s].

15. Anionic complexes are...
Variants of answer:

a) Nas[AI(OH)g];

b) [Ag(NHs)]Cl;

C) [Cu(H20)4]S04;

d) [Ni(NHs)4]CI;

e) [Fe(CO)s].

16. Neutral complexes are...
Variants of answer:

a) [Fe(H.0)s]Cl3;

b) Na[Al(OH)4(H20)];

¢) [Fe(NH3)4Cl]Cl;

d) [Pt(NH3)2C|2];

E) [CI’(NH3)3(H20)3]3+C|3.

17. The mixed complexes are...
Variants of answer:

a) Na[CO(NH3)4],

b) Na[Al(OH)4(H20)];

¢) [Ag(NH;)]CI;

d) Nas[Fe(CN)s];

e) Ka[Fe(CN)s].

18. Determine the correct name for the complex compound
[Ag(NHs3).]ClI.

Variants of answer:

a) diamminesilver (I) chloride;

b) silver diammiacate chloride (1);
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c) diammineargentum chloride (I);
d) chlorodiamminoargenate (1);
e) tetraamminecopper (1) sulfate.

19. Determine the correct name for the complex
K4[Fe(CN)s].

Variants of answer:

a) potassium hexacyanoferrate (Il);

b) potassium hexacyanoferrate (111);

c) hexacyanide iron (I1) potassium;

d) hexacyanidoferrate (1) potassium;

e) hexacyanide iron (I11) potassium.

20. Determine the correct name for complex
Na[Cr(H20)2F4].

Variants of answer:

a) sodium diaquatetrafluorochromate (I1);

b) sodium tetrafluorodiaquachromate (l11);

c) sodium tetrafluorodihydroxochromate (I11);

d) sodium diaquatetrafluorochromate (l11);

e) potassium diaquatetrafluorochromate (11).

21. Determine the correct name for the complex
[Co(NH3)sCl3].

Variants of answer:

a) trichlorotriamminecobalt (I11);

b) triamminotrichlorocobalt (111);

c) cobalt (I11) trichlorotriammiacate;

d) trichlorotriamminecobaltate (111);

e) diamminodichlorocobalt (I11).

22. Determine the correct name for the complex
[Al(H20)s0OH]SOs.

Variants of answer:

a) aluminum hydridopentaaquasulfate;

b) pentaaquahyridoaluminate sulfate;

c) hydroxopentaaquaaluminium sulfate;

d) pentaaquahydroxoaluminum sulfate;

e) potassium hydridopentaaquasulfate.
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7. PHYSICO-CHEMISTRY OF SURFACE PHENOMENA.
PHYSICO-CHEMISTRY OF DISPERSED SYSTEMS.
PHYSICO-CHEMISTRY OF BIOPOLYMERS
AND THEIR SOLUTIONS

Choose one correct variant of answer

1. The ability of a substance to change the value of surface tension is
called as...

Variants of answer:

a) surface concentration;

b) surface energy;

c) surface activity;

d) adsorption;

e) diffusion.

2. When dissolving surfactant in water, the value of surface tension...
Variants of answer:

a) first increases, then decreases;

b) decreases;

c) does not change;

d) increases;

e) first decreases, then increases.

3. Which of the above factors contribute to lowering of the surface
tension of water?

Variants of answer:

a) dissolution of inorganic acid;

b) dissolution of the fatty acid salt;

C) pressure increase;

d) temperature decrease;

e) concentration increase.

4. In which series are the formulas of surfactants arranged in the order
of increasing their surface activity?

Variants of answer:

a) propanol, butanol, amyl alcohol;

b) acetic acid, water, butyric acid,;

¢) butyric acid, propionic acid, acetic acid,;

d) glucose, valeric acid, acetic acid;

e) sucrose, acetic acid, nitric acid.
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5. In aqueous solution, the surface activity of pentanol compared with
the surface activity of hexanol is...

Variants of answer:

a) more approximately 3 times;

b) less approximately 3 times;

c) almost the same;

d) less approximately 6 times;

e) more approximately 6 times.

6. Surfactants include water-soluble...
Variants of answer:

a) oxides;

b) carbohydrates;

C) organic acids;

d) inorganic acids;

e) bases.

7. The equation used for experimental determination of adsorption at a
fixed interface is...

Variants of answer:

a) Shishkovsky equation;

b) Gibbs equation;

c¢) Langmuir equation;

d) Nernst equation;

e)Arrhenius equation.

8. The type of adsorption of strong electrolytes from aqueous solutions

Variants of answer:
a) selective;

b) molecular;

c) atom exchange;
d) distribution;

e) diffusion.

9. Method for preparing colloidal solutions is...
Variants of answer:

a) condensation;

b) electrophoresis;

C) 0SMOSIS;

d) sedimentation;

e) polymerization.
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10. The molecular kinetic properties of sols include...
Variants of answer:

a) Brownian motion;

b) electrophoresis;

C) peptization;

d) diffusion;

e) condensation.

11. The reason for electrokinetic phenomena of colloidal solutions is

the presence at the interface surface of solid and liquid phases of...

Variants of answer:

a) hydrate shell;

b) increased pressure;

c) layers with high viscosity;
d) double electric layer;

e) decreased temperature.

12. What are the names of electrolyte ions that adsorb directly on a

solid surface and give it an electric charge?

Variants of answer:

a) cations;

b) anions;

c) potential determining ions;

d) counter ions of the adsorption layer;
e) counter ions of the diffusion layer.

13. The aqueous sodium sulfide solution was added to an excess of

copper (1) nitrate solution and was obtained a colloidal solution. What ions
are adsorbed around the aggregate?

Variants of answer:
a) copper (I1) cations;
b) sodium cations;

C) sulfate ions;

d) nitrate ions;

e) sulfite ions.

14. The aqueous hydrogen sulfide solution was added to an excess of an

aqueous zinc chloride solution to obtain a colloidal solution. What ions are
adsorbed around the aggregate?

Variants of answer:
a) zinc cations;

b) hydrogen cations;
c) chloride ions;
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d) hydrosulfide ions;
) copper ions.

15. A solution of sodium chloride was added to the aqueous solution of
excess silver (1) nitrate to obtain a colloidal solution. What ions added to the
solution can cause coagulation of the resulting solution?

Variants of answer:

a) sulfate ions;

b) silver (I) cations;

c) gold ions;

d) aluminum cations;

e) hydrosulfide ions.

16. Coagulation of solutions by electrolytes occurs due to...

Variants of answer:

a) increasing electric charge;

b) decreasing electric charge;

c) increasing rate of Brownian motion rate of particles of dispersed phase;
d) increasing the electrokinetic potential,

e) decreasing kinetic energy.

17. Specify the cation with the greatest coagulant effect.
Variants of answer:

a) potassium;

b) calcium;

c) aluminum;

d) magnesium;

e) sodium.

18. Hydrophobic solutions differ from solutions of high molecular
weight compounds by...

Variants of answer:

a) thermodynamic instability;

b) particle size of dispersed phase;

c) chemical properties;

d) direction of movement of particles during electrophoresis;

e) temperature level.

19. The synthetic polymer is...
Variants of answer:

a) cellulose;

b) starch;

C) protein;
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d) teflon;
e) glucose.

20. Product of polycondensation reaction is...
Variants of answer:

a) teflon;

b) rubber;

c) nylon;

d) polyvinyl chloride;

e) starch.

21. How does the process of unlimited swelling of the polymer end?
Variants of answer:

a) formation of a two-phase system;

b) emulsion formation;

c) solution formation;

d) formation of suspension;

e) precipitation formation.

22. High molecular compounds solutions are...
Variants of answer:

a) homogeneous systems;

b) heterogeneous systems;

C) gaseous systems;

d) lyophobic systems;

e) liquid systems.

23. The charge of the ampholyte macromolecule depends on...
Variants of answer:

a) carboxyl group numbers;

b) numbers of hydroxyl groups;

c) number of molecule;

d) molecular weight;

e) ion charge.

24. The isoelectric point is one of the most important characteristics
of the protein. In the isoelectric state protein has...

Variants of answer:

a) zero electrophoretic mobility;

b) maximum degree of swelling;

¢) minimum degree of coagulation;

d) maximum solubility in water;

e) maximum oxidation state.
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25. At what pH values is electrophoretic separation possible between
a mixture of two proteins whose isoelectric points are respectively 5 and 8?

Variants of answer:

a) from 1 to 5;

b) from 5 to §;

c) from 8 to 10;

d) from3to 7;

e) from 10 to 12.

26. The isoelectric point of muscle myosin is 5. Its swelling percent
IS minimum at...

Variants of answer:

a) pH =2;

b) pH = 4;

c) pH=5;

d)pH =7,

e) pH = 1.

27. Specify the correct statement.

Variants of answer:

a) a colloidal solution can be prepared by NaCl dissolution in water;

b) a dispersed system is a micro heterogeneous system composed of
microscopic particles of a dispersed phase distributed in a dispersion medium;

c) a colloidal solution is a single-phase system of variable composition;

d) a colloidal solution is thermodynamically unstable;

e) a colloidal solution can be prepared by FeCl, dissolution in water.

28. Specify the aerosol.
Variants of answer:

a) fog;

b) chocolate;

C) peptide;

d) water solution;

e) cupper.

29. Specify the emulsion.
Variants of answer:

a) bread,;

b) skin;

c) milk;

d) rain;

e) wind.
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30. Specify the method of dispersed systems preparing.
Variants of answer:

a) peptization;

b) electrophoresis;

C) 0SMOsis;

d) polimerization;

e) diffusion.
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ANSWERS

1. Introduction into volumetric analysis

Ne Correct Ne Correct Ne Correct Ne Correct Ne Correct
question | answers | question | answers | question | answers | question | answers | question | answers
1 e 5 c 9 c 13 c 17 b
2 c 6 c 10 e 14 c 18 c
3 d 7 c 11 d 15 d 19 c
4 b 8 b 12 a 16 c 20 b
2. Chemical Thermodynamics
Ne Correct No Correct Ne Correct No Correct No Correct
question | answers | question | answers | question | answers | question | answers | question | answers
1 d 7 b 13 a 19 d 25 a
2 c 8 b 14 d 20 e 26 c
3 b 9 d 15 b 21 c 27 c
4 d 10 d 16 a 22 d 28 b
5 e 11 c 17 c 23 c 29 c
6 c 12 d 18 c 24 e 30 b
3. Theory of redox reactions. Electrode and reduction potentials
Ne Correct No Correct Ne Correct No Correct No Correct
guestion | answers | question | answers | question | answers | question | answers | question | answers
1 b 7 a 13 a 19 c 25 c
2 c 8 a 14 c 20 b 26 b
3 b 9 c 15 b 21 a 27 a
4 b 10 c 16 a 22 d 28 d
5 b 11 b 17 c 23 a 29 a
6 a 12 a 18 a 24 a 30 b
4. Solutions. Heterogeneous equilibria.

Solutions of weak and strong electrolytes. Buffer solutions
Ne Correct No Correct Ne Correct No Correct No Correct
guestion | answers | question | answers | question | answers | question | answers | question | answers
1 a 7 c 13 c 19 b 25 d
2 e 8 e 14 a 20 a 26 c
3 d 9 d 15 d 21 e 27 e
4 c 10 d 16 b 22 d 28 b
5 d 11 b 17 c 23 b 29 c
6 a 12 b 18 c 24 e 30 d
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5. Chemical Kinetics. Catalysis. Chemical Equilibrium

Ne Correct Ne Correct Ne Correct Ne Correct Ne Correct
question | answers | question | answers | question | answers | question | answers | question | answers
1 c 7 e 13 b 19 e 25 e
2 c 8 b 14 e 20 b 26 b
3 e 9 c 15 c 21 c 27 b
4 c 10 e 16 b 22 e 28 c
5 b 11 d 17 e 23 d 29 c
6 d 12 b 18 c 24 b 30 b
6. Coordination compounds
Ne Correct Ne Correct Ne Correct Ne Correct Ne Correct
question | answers | question | answers | question | answers | question | answers | question | answers
1 c 6 c 11 d 15 a 19 a
2 b 7 c 12 d 16 d 20 d
3 d 8 d 13 b 17 b 21 b
4 c 9 d 14 c 18 a 22 d

5 c 10 d

7. Physico-chemistry of surface phenomena.
Physico-chemistry of dispersed systems.
Physico-chemistry of biopolymers and their solutions

No Correct No Correct No Correct No Correct No Correct
question | answers | question | answers | question | answers | question | answers | question | answers

1 c 7 c 13 a 19 d 25 b

2 b 8 a 14 a 20 c 26 c

3 b 9 a 15 a 21 c 27 b

4 a 10 a 16 b 22 a 28 a

5 b 11 d 17 c 23 a 29 c

6 c 12 c 18 a 24 a 30 a

48




REFERENCES

1. Formpomerwk, B. B. OOmas xumus : 1ocobue IJs CTYIASHTOB
YUpEXKICHUN BBICII. 00pa3oBaHMsl, 00ydaromuxcs o crnenuaibHoctsM 1-79 01 01
«Jleueb. nemo», 1-79 01 02 «Ilegmatpus», 1-79 01 04 «Men.-nuarHocT. JAe0»,
1-79 01 05 «Men.-ncuxoin. aeno», 1-79 01 06 «Cectp. neno» / B. B. boatpo-
Mewk. — ['pogno : I'pIMY, 2020. — 574 c. : un., ¢oT., Tad.

2. Tkaues, C. B. OOmas xumus : yueO. mocobue Iy CTYyJIEHTOB
YUpPEXKACHUN BBICHI. O00pa3oBaHUS MO cCHEIUaIbHOCTIM «Jleweb. mero»,
«Ilemuatpus», «Cromaromorus», «Men.-npodunakr. aeno» / C. B. Tkaues,
B. B. XpycraneB. — Munck : Bpimr. mik., 2020. — 494, [1] c. : un., Tadm.

3. Epwos, FO. A. O6mias xumust. buodrsnyaeckas xumust. XUMuS OMOTEHHBIX
AJIEMEHTOB : y4eOHWK aiisg By30B : B 2 kH. / FO. A. Epmos, B. A. Ilomnkos,
A. C. bepasun ; mox pena. 0. A. EpmoBa. — 10-¢ u3n., ucop. u jom. —
M. : FOpaiit, 2018. — Ku. 1. - 214, [1] c. : un.

4. Epwos, FO. A. O0mas xumusi. buodusnueckas Xxumus. XuMusi OMOT€HHBIX
AJIEMEHTOB : y4eOHHWK s By30B : B 2 kH. / }O. A. Epmios, B. A. Ilomnkos,
A. C. bepasun ; mox pena. 0. A. EpmoBa. — 10-¢ u3n., ucnp. u jom. —
M. : FOpaiit, 2018. — Ku. 2. — 359, [1] c. : ui., TaG.

5. KomtokBuyM 1Mo MeAUIMHCKON XuMuu : cOopHUK 3ananuii / B. B. Xpyc-
TanéB [u ap.]. — Munck : BIMY, 2022. - 35, [3] c.

6. KoutokBuym mo o6mrerr xumum = Colloquium in General Chemistry :
cOOpHUK 3a/iaHuil [DnexkTpoHHbIN pecypc] / B. B. Xpycranés [u ap.]. — MuHck :
BI'MY, 2020. - 48 C. - Pexum JIOCTyTIA:
http://rep.bsmu.by:8080/handle/BSMU/28702. — [lata noctymna: 17.06.2023.

7. JlabopaTopHble pabOTHl W JOMAlTHUE 3aJaHUS IO OOMIeH XUMHH =
Laboratory works and home tasks in general chemistry : mnpaktukym
[Dnextponnsiit pecypc] / B. B. Xpycranés [u ap.]. — 5-e uza. — Munck : BIMYV,
2020. - 162 C. - Pexxum J0CTymna:
http://rep.bsmu.by:8080/handle/BSMU/30369. — /lata noctymna: 17.06.2023.

8. JlJaboparopHbie pabOTHI O MEAUIIMHCKON XUMUHM : TIpakTHKyM / B. B. Xpyc-
Tanés [u 1p.]. — Munck : BIMY, 2022. — 46 c. : un., Tabm.

9. MenunuHCcKasi XUMUS © Hall. YYEOHHK : NI CTYJEHTOB BBICII. YyueO.
3aBeJICHUI — Me/Jl. YH-TOB, MH-TOB U akai. / B. A. Kanu6abuyk [u ap.] ; mox pe.
B. A. Kanu6abuyk. — 3-e usn., ucnp. — Kues : Meaununa, 2017. — 399 c. :
WJI., Ta0I.

10. O6miast u OuoHeopraHudeckas XHMHSA : MocoOue [DIeKTpOHHBIH
pecypc] / B. I1. Xetinopos [u ap.] ; mox pen. B. I1. Xeiinoposa. — Butebck :
[BIMYVY], 2023. - 524, [1] c. - Pexum
nocryma: https://www.elib.vsmu.by/bitstream/123/24676/1/Obshchaia_i_bioneo
rganicheskaia_khimiia_Khejdorov-VP_2023.pdf. — Jlata moctyma: 17.06.2023.

49



11. OcHOBBI XUMHH JIJIs1 HHOCTPAHHBIX cTyAeHTOB = ESssential chemistry for
foreign students : yue6.-metoa. mocooue [Anexkrponnsiii pecype] / C. B. Tkaués
[u 1op.]. — 5-¢ u3a. — Munck : BI'MY, 2018. — 168 c¢. — Pexum noctyna:
http://rep.bsmu.by:8080/handle/BSMU/21054. — [JaTa moctyna: 17.06.2023.

12. PyKOBOJCTBO K JA0OPATOPHBIM 3aHATHUSAM IO OOIIEeH XUMUHU : yuel.-
METOJ. Mocodue Mg CTyjAeHTOB 1 Kypca jedeb. (pak-Ta ydpexJeHWUH BBICII.
Mea. obpazoBanus [DnekTpoHHBIH pecypc] / JI. B. Uepnwimesa [u mp.]. —
I'omens : TomI'MY, 2019. - 144 «c¢. - Pexum jgocrymna:
http://elib.gsmu.by/handle/GomSMU/4752. — Jlata noctyma: 17.06.2023.

13. Xumudeckasi TepMOAMHAMUKA ¥ KUHETUKA IS TPOBHU30pPOB : y4eO.-
METOJ. Tocodue Il CTYAEHTOB YUpPEXKACHWH BbICHI. 00pa3oBaHUS,
oOyuarommuxcs mo cnenuaibHocT 1-79 01 08 «Dapmarusa» / E. B. bapkoBckuii
[u 1p.]. — Munck : BITMY, 2018. — 273 c. : wi., Tabm.

14. Xumusi 5JI€MEHTOB Il MPOBU30POB : YyueO.-METOJ. Tocolue s
CTYZICHTOB YUPEKICHUN BBICII. 00pa30BaHusl, 00yUYaIOIINXCS M0 CIEIUATEHOCTH
1-79 01 08 «®apmamus» / E. B. bapkoBckuit [m np.]. — 4-e usm. -
Munck : BI'MY, 2020. - 210, [1] c. : nn.

15. Medical chemistry : textbook for students of higher education
establishments — med. univ., inst. and acad. / V. O. Kalibabchuk [et al.] ; ed. by
V. O. Kalibabchuk. — 6th ed., corr. — Kyiv : AUS Medicine Publishing, 2018. —
223 p.: ill., tab.

16. KoHncynbTanT cTyneHTa. OJeKTpoHHas OHOIMOTEKa MEIULHUHCKOTO
By3a. Pacmmpennsiii maker = Student consultant. Electronic library of medical
high school. 3 Extended package [Dnekrtponnsiii pecypc] / M3nmatembckas
rpymmna  «['DOTAP-Menna», OOO <«MIIY3». - Pexum pocryna:
http://www.studmedlib.ru. - Jlara pmocrtyma: 17.06.2023. (Bxmrogaer:
«IneKkTpoHHY0  OmOmmotreky MemunuHckoro BVY3ay; ['DOTAPMenna.
[Tpemuym xomruiekT; Kuuru u3 komiiekta « KOHCYIbTaHT Bpayday).

17. Cochrane Library. Trusted evidence. Informed decisions. Better health
[Electronic resource] / John Wiley & Sons, Inc. — Mode of access:
https://www.cochranelibrary.com/. — Date of access: 17.06.2023.

18. Wiley: Medical and Nursing journal collection [Electronic resource]. —
Mode of access: https://onlinelibrary.wiley.com/. — Date of access: 17.06.2023.

50



VuebHoe uznanue

TroabkoBa Enena ['puropreBHa
Jonap Anna KoHctaHTHHOBHA

MEJUIIUHCKAS XUMMUSI.
CBOPHUK TECTOB
(Ha aHTJIMICKOM SI3bIKE)

ITocoome

Penakrop A. 0. Kpoxmanvhuk
Kowmnerorepnas Bepctka A. M. Tepexosa

JaTta moanucanus k ucroyibzoBanuto 03.02.2025.
I'apantypa Times New Roman. O6vem n3nanust 156 Kb.
Vu.-u3z. 1. 1,50. 3aka3z Ne 53.

Wznarens n noaurpadudeckoe HCIOTHEHUE:
yapexxaenne obpa3oBanus «[ oMenbcKuii rocy1apcTBEHHBIN MEIUIIMHCKUN YHHBEPCUTETY.
CBHIETEIHCTBO O TOCYAAPCTBEHHOHN PETHCTpaIliy N3JaTes,
M3TOTOBUTEIS, PACIIPOCTPAHUTEIIS MeYaTHBIX n3manuii Ne 1/46 ot 03.10.2013.
yi. Jlanre, 5, 246000, I'omens.



