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What amount (mass and volume) of 5% alcohol solution of iodine can be prepared from 10 g of crystalline iodine? Density of the solution is 0.950 g / ml. Describe the biological role of iodine.
What amounts (weight) of sodium chloride and water are needed to prepare 500 g of an isotonic solution? What are hypo- and hypertonic solutions? What happens when erythrocytes are placed in the hypertonic solution? (Explain it)
2 ml of hydrochloric acid (concentration 0.8 mol/l) was added to 50 ml of serum.  pH of serum changes from 7.3 to 7.0. Calculate the buffer capacity of serum (mol / l). What buffer solutions are there in the human body?
Write a formula of micelle of silver sol if AgOK is a stabilizer. Describe the structure of the micelle. Compare the coagulating ability of two solutions: potassium sulfate and calcium chloride (with the same concentration) on this sol. (Explain it)
Calculate pH of the buffer solution containing 3.6 ml of 0.2 N  ammonium chloride solution and 2.3 ml of 0.1N ammonium hydroxide solution (Kb = 1,74∙10-5). Describe the mechanism of action of this buffer solution (reactions). 
Calculate the pH of the acetate buffer solution prepared by mixing 50 ml 0.050N solution of acetic acid (Ka = 1,74 ∙ 10-5) and 30 ml of 0.1N sodium acetate. Describe the mechanism of action of this buffer solution (reactions).
Micelles of saliva contains tiny crystals of insoluble calcium phosphate Ca3(PO4)2. Write micelle structure if calcium phosphate is an aggregate and sodium phosphate is stabilizer. Compare the coagulating ability of two solutions: sodium chloride and calcium chloride (with the same concentration) on this sol. (Explain it)
Determine the mass of the solute and the mass of water needed to prepare 2.5 kg of a 5% solution of KMnO4. What are nutrients? Give examples of the nutrients which are complexing agents in complex compounds of the living organism?
Calculate the mass of sodium hydrocarbonate and mass of water contained in 250 ml of solution (concentration is equal to 8.4%, ρ = 0.90 g/ml). Write a composition of hydrocarbonate buffer. 
The rate constant of the decomposition reaction of penicillin is equal to 6∙10-6 s-1 at 36°C and 1.2∙10-5 s-1 at 41oC. Calculate the temperature coefficient of the decomposition reaction of penicillin. What factors influence the rate of a chemical reaction? Describe this influence.
Calculate a volume of the solution (normality is equal to 0.01 mol/liter), containing 1.51 g of MnSO4. Describe the biological role of metal ions in the living organism.
840 ml of a solution of sodium hydrogen phosphate (concentration 0.1 mole/liter) and 160 ml of sodium dihydrogen phosphate (concentration 0.1 mole/liter) were mixed for preparation of phosphate buffer. Find the pH of the buffer solution (Ka=6.16∙10-8). Describe the mechanism of action of this buffer solution (reactions). 
How does the rate of the forward reaction 2CO (g) + O2 (g) ↔2CO2 (g) change if the concentration of carbon monoxide increases in 3 times? How does the rate of this reaction change if volume of the system reduces in 5 times? Give the solution. 
Calculate the weight of the potassium chloride contained in 0.5 liters of solution with concentration 0.3 mole/l. Describe the biological role of metal ions in the living body. 
What is buffer solution? Write the composition and explain the mechanism of action of hydrocarbonate buffer solution (molecular, long and short ionic reaction equations). What buffer solutions are there in the human body?
There are 17 ml of water, 1 g of iodine and 2 g of potassium iodide in 20 g of Lugol's iodine solution. Calculate mass fractions of iodine and potassium iodide in this solution. Describe the biological role of iodine. 
Calculate the osmotic pressure of 0.9% sodium chloride solution at 37°C. Is this solution isotonic to blood plasma (the osmotic pressure of blood plasma is 760 kPa)? Give examples of using of osmotic phenomena in medical practice.
Calculate pH value of the blood serum if the hydrogen ion concentration is equal to 4.5∙10-8 mole/l. Compare this value with the physiological norm for the pH of blood serum (pH=7.38). What is this: acidosis and alkalosis? What buffer solutions are there in the human body?
There are molecules of two proteins in solution. Isoelectric points for these proteins are: pI1= 4.7 and pI2=8.8. How will molecules of proteins move by electrophoresis (towards positive or negative electrode) in a buffer solution with pH = 7.9? Explain why.
Calculate the osmotic pressure of potassium chloride solution (concentration is equal to 0.01 mol/l) at the temperature 37oC. Isotonic coefficient is equal to 1.96. Is this solution hypo-, hyper- or isotonic to the blood plasma (the osmotic pressure of blood plasma is 760 kPa)? 
What is buffer solution? Write the composition and explain the mechanism of action of phosphate buffer solution (molecular, long and short ionic reaction equations). What buffer solutions are there in the human body?
Isoelectric points of two enzymes A and B are equal to: pIA=5 and pIB=8.  Define the particles charge of these enzymes at different pH: pH1=4; pH2=8 and pH3=9. What should be pH of solution to separate these enzymes by electrophoresis? Explain it. 
There is 62 g of the hemoglobin in 500 ml of water. Osmotic pressure of this solution is equal to 3.5 kPa at the temperature 17°C. Calculate the molar mass of hemoglobin. Describe the biological role of iron. 
Calculate ionization constant Kb of ammonium hydroxide solution (concentration is equal to 0.1 mol/l; degree of ionization α=0.01). What buffer solution contains ammonium hydroxide? Write composition and mechanism of its action.
Values of the enthalpy and Gibbs energy of ATP hydrolysis reaction are ΔH0reaction = -20 kJ/mole, and ΔG0reaction = -30.5 kJ/mole at the temperature 37°C. Calculate the standard entropy change for the given conditions. Describe isobaric-isothermal potential as a criterion of spontaneous biochemical reactions.
Calculate the volume of 0.02 N solution of magnesium sulfate which contains 18 g of this salt. Characterize the biological role of magnesium and calcium.
Calculate pH of ammonium hydroxide solution (molar concentration is equal to 0.00025 mole/l; degree of dissociation α = 0.01). Compare the value obtained with a normal pH of urine, which is 4,8 ÷ 7,5. Write the composition of ammonia buffer solution. 
Temperature coefficient γ of the biochemical reaction is equal to 2.8. How does the reaction rate change if the temperature went up 40 points? Describe the main features of the catalytic action of enzymes. 
Platinum complex "Cisplatin" (diaminodichloroplatina(II)) is used as chemotherapeutic anticancer drug. Write the formula of this complex compound, describe its structure. Write down equation of primary and secondary dissociation; and expressions for the instability constant of complex particles. 
Relative molecular weight of protein is equal to10,000. Mass concentration of its solution is equal to1.0 kg / m3 (at a temperature of physiological norm). Molecules are izodiametric, i.e. K = 1. Calculate the osmolality of this protein solution. What is oncotic pressure?
0.5 g of ascorbic acid (C6H8O6) is contained in 0.4 liters of the solution. Calculate pH of the solution if Ka of ascorbic acid is equal to 8.0∙10-5. What is the difference between strong and week electrolytes?

Write the reaction of tripeptide formation: Leu-Pro-Glu (2-amino-4-methylpentanoic acid, pyrrolidine-2-carboxylic acid, 2-aminopentanedioic acid).  Show the structure of the peptide group. Characterize acidic-basic properties of these amino acids. What is the test reaction for α-amino acids?

Write the reaction of tripeptide formation: Lys-Trp-Val (2,6-diaminohexanoic  acid, 2-amino-3-indolylpropanoic acid, 2-amino-3-metilbutanoic acid). Show the structure of the peptide group. Characterize acidic-basic properties of these amino acids. What is the test reaction for peptide bond?  

Write the reaction of tripeptide formation: Asp-Met-His (2-aminobutanedioic acid, 2-amino-4-methyltiobutanoic acid, 2-amino-3-imidazolylpropanoic acid). Show the structure of the peptide group. Characterize acidic-basic properties of these amino acids. What is the test reaction for α-amino acids?

Write the reaction of tripeptide formation: Ile- Phe-Thr (2-amino-3-methylpentanoic acid, 2-amino-3-phenylpropanoic acid, 2-amino-3-hydroxibutanoic acid). Show the structure of the peptide group. Characterize acidic-basic properties of these amino acids. What is the test reaction for α-amino acids? 

Write the reaction of tripeptide formation: Val-Cys-Trp (2-amino-3-methylbutanoic acid, 2-amino-3-merkaptopropanoic acid, 2-amino-3-indolylpropanoic acid Show the structure of the peptide group. Characterize acidic-basic properties of these amino acids. What is the test reaction for peptide bond?  

Write the reactions (of internal salt formation, deamination, decarboxylation) for the following substances: a) lysine (2,6-diaminohexanoic acid); b) histidine (2-amino-3-indolylpropanoic acid). What are the reaction products? Characterize acidic-basic properties of these amino acids.

Write the reactions: (of formation of amide, deamination, decarboxylation) for the following substances: a) aspartic acid (amino succinic acid); b) tryptophan (α-amino-β-indolylpropionoic acid). What are the reaction products? Characterize acidic-basic properties of these amino acids.
Explain keto-enol tautomerism of ethyl acetoacetate by the reaction. Prove existence of two tautomeric forms by writing of chemical reactions. Write the reaction of decarboxylation of acetoacetic acid. What disease is characterized by presence in the urine and blood of product of this decarboxylation?

Write the reaction (oxidation, ester formation, deamination) for the following substances: a) cysteine (2-amino-3-merkaptopropanoic acid); b) threonine (2-amino-3-hydroxibutanoic acid). What are the reaction products? Characterize acidic-basic properties of these amino acids.

Write formulae of the pyridine derivatives: β-methylpyridine, nicotinic acid, nicotinamide. What disease develops in the absence or deficiency of vitamin "PP"? What is a coenzyme nicotinamide? Why it takes part in redox processes of living body? Write the scheme of this participation.

Adenine (6-aminopurine), its tautomeric forms. Write the formation reaction of following compounds: AMP (adenosine-5'- monophosphate), c-AMP (adenosine-3', 5'-cyclophosphate), ATP (adenosine triphosphate). Characterize their biological role. What types of bonds are there in these molecules? 

Thymine (5-methyl-2,4-dioksopyrimidine), its tautomeric forms. Write the reaction of TMP (thymidine-5'-monophosphate) formation. Characterize its biological role. Describe the difference between N–glycoside bond and ester bond in the hydrolysis reaction.

Cytosine (4-amino-2-oksopyrimidine), its tautomeric forms. Write the reaction of CMP (cytidine-5'-monophosphate) formation. Characterize its biological role. Describe the difference between N–glycoside bond and ester bond in the hydrolysis reaction.

Uracil (2,4-dioksopyrimidine), its tautomeric forms. Write the reaction of UMP (uridine-5'- monophosphate) formation. Characterize its biological role. Describe the difference between N–glycoside bond and ester bond in the hydrolysis reaction.

Glucose. Enantiomers of glucose. Cyclo-oxo tautomerism (write Fisher’s, Haworth’s formulae). Write the reactions of  formation of glycosides and esters with acetic acid and phosphoric acid.

Galactose. Cyclo-oxo tautomerism (write Fisher’s, Haworth’s formulae). Write the reaction of  formation of the glycoside with galactose. Write the reaction of oxidation of galactose into galacturonic acid, followed by decarboxylation.

Mannose. Cyclo-oxo tautomerism (write Fisher’s, Haworth’s formulae). Write the reactions of weak and strong oxidation of mannose into -onic, -aric acids. Write the reduction reaction of mannose.

Cyclo-oxo tautomerism -D-ribofuranose and -D-deoxyribofuranose (write Fisher’s, Haworth’s formulae). Write the reaction of formation of esters of -D -ribofuranose and -D -fructofuranose with phosphoric acid.

Fructose. Cyclo-oxo tautomerism (write Fisher’s, Haworth’s formulae). Write the reaction of reduction of fructose. What are the reaction products? Write the Haworth’s formula of D-fructose-1,6-diphosphate.

The structure of the maltose. Which monosaccharides does maltose consist of? Show the glycosidic bond. Write reaction of cyclo-oxo tautomerism. Does maltose have reducing properties? Why?
The structure of sucrose; what configurations do anomeric carbon atoms in residues D-fructose and D-glucose have? Why sucrose is not capable to cyclo-oxo tautomerism? What reaction should be used to distinguish sucrose from fructose? Write a reaction scheme.

The structure of lactose. Which monosaccharides does lactose consist of? Show the glycosidic bond. Write reaction of cyclo-oxo tautomerism and hydrolysis reaction. Does lactose have reducing properties? Why?

Compare the properties of sucrose and maltose using following reactions: 1) with Fehling reagent; 2) the formation of glycosides; 3) the formation of ethers and esters?

Give the definition of the iodine number of lipides. Write the reactions of formation for: 1) 1-oleodipalmitin 2) 1,2-dioleopalmitin. Which of these fats has more iodine number? Why? What reactions may be used to determine presence of unsaturated compounds in  lipids.

What are essential fatty acids? Enumerate them. Write the structural formula of 1,2-dioleostearin. What consistency this fat has? Write the scheme of the reaction of alkaline hydrolysis of 1-palmitoyl-2-oleoylphosphatidylserine, name the products of the reaction.

Write the scheme of the reaction of alkaline hydrolysis (saponification) of 1-oleoyl-2-palmitoyl-3-stearoyl glycerol. What are the reaction products? Write the scheme of the reaction of acidic hydrolysis of 1-palmitoyl-2- linolenoylphosphatidylethanolamine. What are the reaction products?

Write the formation reaction of 1-linoleo distearin in acidic medium. What are the products of its hydrolysis? Write the reactions proving a link between the nitrogen-containing substances, members of the phosphoglycerides. Name reactants and products of these reactions.

Give an example (the formula) of mixed solid fat and name it. What does the consistency of fat depend on? Write the scheme of reaction of acidic hydrolysis of phosphatidylcholine, containing the remains of palmitic acid and arachidonic acid.

Derivatives of cholane (bile acids). Write the schemes of reactions of cholic acid with taurine. Write the reaction of the formation glycocholic acid. Characterize the biological role of cholic, glycocholic and taurocholic acids.


