Topics for the Entrance Exam in Chemistry

I GENERAL AND INORGANIC CHEMISTRY

1. Atomic structure, periodic table of elements, chemical bonding and laws

· Atomic number, mass number, isotopes, relative atomic and molecular mass

· Characterizing the elements, ionization energy, electronegativity, electron affinity

· Ionic bond, non polar and polar covalent bond, coordinate bond

· Avogadro's number, Avogadro's law for gases

2. Hydrides, oxides, acids, bases, salts

· Ionic and covalent hydrides

· Acidic, basic, neutral and amphoteric oxides

· Strength of acids and bases

· Arrhenius definition and Bronsted-Lowry definition

· Stoichiometry
3. Solutions, pH value

· Mass concentration, molar concentration, mass fraction

· Calculations of solution concentrations

· Ionic product of water, pH, pOH, calculation of pH
4. Hydrolysis of salts, buffers

· Types of salt (acidic, basic, neutral salts)

· Neutralization reactions

· Bicarbonate, phosphate, acetate, ammonia and protein buffer
5. Oxidation-reduction reactions

· Oxidation number

· Definitions of oxidation and reduction

· Oxidizing and reducing agents

· Redox reactions
Examples from the Entrance Exam 2025:

Easy level
1. Which of the listed metals is the most dangerous toxic metal ? 
1) Calcium

2) Magnesium
3) Potassium
4) Iron
5) Cadmium
2. A saturated solution of salt in water was prepared. What should be done to obtain an unsaturated solution?

1) Stir

2) Add more salt
3) Add more water
4) Cool the solution

5) Nothing can be done
Middle level
1. In which series there are only diprotic bases?

1) Ba(OH)2, H2SO3, Sr(OH)2
2) Be(OH)2, Zn(OH)2, Al(OH)3
3) K2SO3, Zn(OH)2, H2SO3
4) H2SO3, H2SO4, H2S
5) Ba(OH)2, Be(OH)2, Zn(OH)2
2. Palladium-silver alloy for metal-ceramics contains 61 % Pd and 39 % Ag. How many grams of silver are there in 50 g of this alloy?
1) 19.5

2) 24.5


3) 30.5


4) 50.0


5) 108.5
Difficult – chemical calculations
1. What is the concentration of H+ ions in the solution obtained by mixing 200 mL of magnesium hydroxide solution, whose concentration is 0.01 mol/L, and 50 mL of nitric acid solution, concentration 0.1 mol/L?

1) 0.04


2) 0.4


3) 0.004

4) 0.0004


5) 4
2. How many grams of sodium hydroxide are used to dissolve 8.1 g of zinc oxide? (Na= 23, Zn = 65)
1) 16


2) 8

3) 4


4) 2


5) 1
II ORGANIC CHEMISTRY

1. Isomerism

· Structural isomerism

· Stereoisomerism

2. Hydrocarbons

· Nomenclature, structure and reactions of alkanes, alkenes, alkynes, dienes

· Nomenclature, structure and chemical reactions of aromatic compounds

3. Alcohols and phenols

· Nomenclature of alcohols and phenols

· Chemical reactions of alcohols and phenols

4. Aldehydes and ketones

· Nomenclature of aldehydes and ketones

· Chemical reactions of aldehydes and ketones

5. Carboxylic acids

· Nomenclature and chemical reactions of carboxylic acids

· Nomenclature of substituted carboxylic acids

· Derivatives of carboxylic acids
Examples from the Entrance Exam 2025:

Easy level
1. Which of the listed molecular species belongs to electrophilic reagents?

1) H2O


2) NH3

3) OH-

4) Cl-

5) NO2+
2. The triple bond in 2-chloro-5-methyl-3-hexine consists of:


1) two pi and one sigma bond



2) one sigma and one pi bond


3) three pi bonds


4) two sigma and one pi bond


5) three sigma bonds
Middle level
1. Which of the listed organic compounds is soluble in water? 


1) CH3CH=CH2

2) CH3(CH2)10COOH

3) C6H5CH3

4) HCOOH

5) CH3CH2CH2CH2CH2CH2OH
2. How many primary alcohols with the molecular formula C4H10O are there, counting all forms of isomerism?

 
1) 5


2) 4


3) 3


4) 2

5) 1
Difficult – chemical calculations
1. In the preparation for oral hygiene, the content of methyl salicylate is 76 mg in 200 mL. What is the molar concentration of methyl salicylate in this preparation (mmol/L)?


1) 0.5


2) 1.5


3) 2.5

4) 3.5


5) 4.5
2. What is the molecular formula of an aldehyde that contains 66.7 % carbon, 11.1 % hydrogen and 22.2 % oxygen?

1 C2H4O


2) C3H6O


3) C4H8O


4) C3H4O


5) C4H6O
III CHEMISTRY OF NATURAL PRODUCTS

1. Chemical compounds with N, O, S

· Heterocycles – purine, pyrimidine, pyran, furan, pyrrole, imidazole

· Amines, ethers – nomenclature and structure
2. Monosaccharides

· Classification: aldoses and ketoses, pentoses and hexoses

· Fischer and Haworth formulas of monosaccharides, mutarotation 

· Stereoisomers of monosaccharides (enantiomers, epimers, anomers)

· Chemical reactions of monosaccharides

3. Disaccharides and polysaccharides

· Reducing and non reducing disaccharides (maltose, lactose, sucrose, trehalose)

· Homopolysaccharides (starch, glycogen, cellulose)

4. Lipids

· Nomenclature, classification and structure of fatty acids 

· Triglycerides – fats and oils

· Triglycerides – reactions

5. Proteins

· Amino acids – classification, structure, pI

· Peptides 
Examples from the Entrance Exam 2025:

Easy level
1. What group of sugars does maltose belong to? 

1) reducing monosaccharides


2) non-reducing monosaccharides
3) reducing disaccharides
4) non-reducing disaccharides

5) polysaccharides
2. Which of the listed compounds does not react acidic?  


1) CH3NH2

2) CH3OH


3) HClO


4) C6H5OH


5) HCOOH
Middle level
1. Which molecule is the main component of oils? 


1) gliceryl-tristearate


2) gliceryl-trioleate

3) gliceryl-trinitrate


4) potassium-stearate


5) ethyl-palmitate
2. Which amino acid is diprotic?

1) alanine


2) phenylalanine

3) glutamic acid

4) isoleucine


5) valine
Difficult – chemical calculations
1. The percentage of sulfur in amino acid cysteine is (S = 32):

1) 6.6
2) 13.2
3) 26.4
4) 52.8

5) 66.1
2. If another 40 g of sucrose is added to 200 g of a 10 % sucrose solution, what will be the percentage of sucrose in that solution?

1) 30

2) 25

3) 20


4) 15


5) 10
