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TOPIC 1: Classification, nomenclature, isomerism of organic compounds.
	№
	Text from Krok-1 booklets
	Distractors  (А-Е)
	Explanations

	1
	Among the above structures, indicate the isopropyl radical:
	A* (CH3)2CH−
B (CH3)2CH − CH2−
C  C6H5−
D  H3C − CH2−
E  H3C − CH2 − CH2−

	The isopropyl radical has the formula (CH3)2CH−

	2
	Which of the following compounds are nitro compounds of hydrocarbons?

	A*C6H5 − NO2
B C2H5 − NO
C C3H7 − O −N O2
D  C6H5 − N = N − C6H5
E C2H5 − NH2

	Nitro compounds must have a radical NO2

	3
	Which of the following compounds is heterofunctional?

	[image: image219.jpg]


A* 
B
C HO − CH2 − CH(OH) − CH2 − OH
D HOOC − CH2 − COOH
E   H2N − CH2 − CH2 − CH3

	The molecule contains two functional groups -OH and - NH2

	4
	What carbon atoms in this compound are in the second valence state (sp 2 - hybridization)?
[image: image220.jpg]




	A* 1 and 2
B 2 and 3
C  5 and 6
D  5 and 6
E 5 and 6

	 Carbon atoms in the double bond are in a state of sp2 hybridization

	5
	Determine which of the following cyclic compounds refers to carbocyclic:
	A* Benzene

B Furan

C Tetrahydrofuran

D Pyridine

E Hexane

	Carbocyclic compounds are compounds that do not contain atoms other than carbon in the cycle.

	6
	One of the reasons for the appearance of optical activity is the presence in the structure of the molecule of organic compounds:
	A* Asymmetric carbon atom

B Double bond

C Triple bond

D Functional Group

E Asymmetry planes

	Only the presence of an asymmetric carbon atom in the molecule leads to the interaction of the compound with polarized light and the appearance of optical activity

	7
	For which of the following compounds is optical isomerism possible?
	A*   Iodofluorochloromethane (CHIFCl)
B  Chloroform (CHCl3)
C  Methan (CH4)
D Dichloromethane (CH2Cl2)
E  Tetrachloromethane (CCl4)

	[image: image221.png]


A prerequisite for optical activity in compounds is the presence of four different substituents bonded to a carbon atom.

	8
	Which class of organic compounds include product complete acetylation of glycerol?
	A *   Ester

B Ether

C Ketone

D Acetal

E Phenol

	[image: image222.jpg]HN
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 Esters are formed from alcohols and carboxylic acid residues. Glycerin belongs to the class of alcohols 

	9
	Indicate in the presence of which of the substituents X bromination occurs with the formation of a tribromo derivative?
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	A* Х = OH
B Х = COOH
C   Х = NO2
D  Х = CHO
E   Х = SO3H

	Х = OH —  phenol, phenol bromination proceeds very easily with the formation of a tribromo derivative

	10
	Which of the following reactions is an addition reaction?
	A* 
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	When bromine is attached to alkenes, dibromoalkanes are formed.

	11
	Alkadienes are called aliphatic hydrocarbons containing two double bonds. Choose the general formula for the homologous series of alkadienes:
	A*СnН2n−2
B  CnH2n+2
C CnH2n
D CnH2n+1
E CnH2n−1

	Homologists are a series of compounds with the same chemical properties.

	12
	Among the given intermediate active particles, select carbcation:
	[image: image224.jpg]H,c-CH,



A*
B
C
D
E

	Carbcation, unlike other particles (anions, radicals, etc.) has a positive charge.

	13
	Hybridization of one s - and two p - orbitals leads to the formation of three sp2-hybridization orbitals. Indicate the angle between these orbitals:
	A*120o
B 180o
C  109o
D  104,5o
E  90o
	With sp2 hybridization, the orbitals are at the vertices of the triangle, the angle between which is 120 o

	14
	The general formula of alkynes is CnH2n-2. What class of compounds is isomeric to alkynes? 
	A* Alkadienes

B Alkenes

C Сycloalkanes

D Mononuclear Areni

E alkadienes
	Alkadienes are isomers of alkynes.

	15
	3-aminopropanoic acid is part of pantothenic acid - a component of coenzyme A. Determine the type of reaction that occurs when this acid is heated
	A * Elimination
B Substitutions

C Joining

D Rearrangement

E Reduction
	[image: image225.jpg]



When 3-aminopropanoic acid is heated, ammonia is split off and acrylic acid is formed

	16
	Indicate the type of isomerism characteristic of oleic acid:
	A * Cis-trans-stereo
B   Optical
C   Keto-enol tautomerism
D Enantiomerism
E   Lacto-lactam tautomerism
	Oleic acid contains a double bond, therefore, it is characterized by cis-trans-stereomerism

	17
	[image: image226.jpg]H,C-CH,



 
For the given compound, select the appropriate name:
	A * 1,5-dinitronaphthalene
B 1,6-dinitronaphthalene
C  4,8-dinitronaphthalene
D 2,7 dinitronaphthalene
E 4.9-dinitronaphthalene
 
	[image: image227.jpg]




	18
	[image: image228.jpg]


What kind of substituent is anacylated amino group?
	A I type
B II type
C I and II simultaneously
D Acetanilide is not involved in the reaction S E
E Unable to determine

	Joining in the ortho and para positions

	19
	Isopentane and neopentane are:[image: image229.jpg]



	*А Isomers

B Conformers

C tautomers

D Tautomers

E Homologists
	Isomers are compounds that have the same composition and different structure.


TOPIC 2: Hydrocarbons
	№
	Text from Krok-1 booklets
	Distractors  (А-Е)
	Explanations

	1
	What compound is formed as a result of the naphthalene bromination reaction?
[image: image230.png]
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A*
B
C
D
E

	In the first position of naphthalene, the highest electron density, therefore, the electrophilic substitution reaction occurs mainly in the 1st position

	2
	Which of the following reactions produces acetone?

	A*                          H2O; Hg2+; H2SO4
CH3 − C ≡ CH −−−−−−−−−−−→
B 
                             H2O; H+
CH3 − CH = CH2 −−−−−→
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C
D
E                                      [O]
CH3 − CH2 − CH2 − OH −→

	As a result of Kucherov’s reaction, acetaldehyde is formed from acetylene, and ketones from substituted acetylenes

	3
	Indicate the substance that is formed during this reaction:         HOH, Hg2+
 CH ≡ CH −−−−−−−→?
	A *   Ethanal

B Propanal

C Propanone

D Ethanol

E Acetic acid
	Ethanal is formed from ethine according to Kucherov’s reaction.

	4
	Among the compounds listed, indicate one of the most common polypropylene polymers.
	[image: image233.jpg]Br



A*
B
C
D
E

	[image: image234.jpg]


Polypropylene can be obtained by the polymerization of propylene:

	5
	[image: image235.jpg]


When illuminated, cyclohexane is able to react with:

	A * Chlorine

B Ammonia

C Sodium hydroxide

D Hydrogen chloride

E Sulfuric Acid
	[image: image236.jpg]


Under these conditions, cyclohexane reacts with chlorine by reaction 

	6
	For aromatic hydrocarbons, the most characteristic reactions are:
	A* SE
B  AE
C  SN
D  E
E  SR

	For aromatic hydrocarbons, the most characteristic electrophilic substitution reactions, which are denoted by SE

	7
	Determine which two compounds reacted if nitrobenzene and water formed as a result.
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	A* C6H6 + HNO3конц
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B 
C
D
E

	Benzene reacts with concentrated nitric acid via an electrophilic substitution mechanism.

	8
	For which of the following cycloalkanes are addition reactions inherent, accompanied by ring opening::
	A * Cyclopropane

B Cyclohexane

C cyclopentane

D methylcyclopentane

E Cyclodecan
	Cyclopropane is characterized by cycle opening reactions.

	9
	Which compound can be synthesized from bromobenzene and bromoethane by the Würz-Fittig reaction?
	A *   Methylbenzene

B p-Diethylbenzene

C Ethylbenzene

D o-Bromethylbenzene

E Ethylbenzene
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The reaction proceeds according to the scheme:


	10
	Select the starting compound for the synthesis of phthalic acid in one step:
	A* o-xylene

B Salicylic acid

C 1,2-dichlorobenzene

D 2-chlorobenzoic acid

E m-xylene
	[image: image240.jpg]OH



The o-xylene formula and reaction are shown in the scheme

	11
	When sulfonation of naphthalene with concentrated sulfuric acid at a temperature of more than 160 ° C is formed:
	A* 2-naphthalenesulfonic acid

B 1-naphthalenesulfonic acid

C 3-naphthalenesulfonic acid

D 4-naphthalenesulfonic acid

E 5-naphthalenesulfonic acid
	When sulfonating naphthalene, concentrated sulfuric acid at a temperature of 80 ° C produces 1-naphthalene sulfonic acid, and at 160 ° C - 2-naphthalene sulfonic acid

	12
	Triphenylmethane refers to:
 
	A * Polyaromatic hydrocarbons with isolated benzene cycles

B Condensed polyaromatic hydrocarbons
C Monoaromatic arenas

D Alcane
E Alkene
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	13
	Conversion reaction of toluene to benzoic acid under conditions occurs: 
[image: image242.jpg]



	A * Potassium permanganate oxidation

B By heating with sulphurous acid

C Actions of peroxide at temperature

D By the action of sodium hydroxide at temperature

E By heating with sulfuric acid
	The oxidation of the methyl group of toluene requires quite stringent conditions and a strong oxidizing agent, such as potassium permanganate

	14
	
What reagent can produce diphenylmethane from benzene? 
[image: image243.png]Br
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	A* CH2Cl2
B C2H5Cl
C CH2O
D CH3COOH
E  NaNH2

	Under the conditions of the Friedel-Crafts reaction (AlCl3 catalyst), benzene is alkylated to dichloromethane.

	15
	Indicate the final product of methane chlorination:
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	A * Tetrachloromethane

B Chloroform

C Chlorethanol

D Ethan

E Chloromethane
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	16
	What reagent can be used to distinguish propine (CH3 - C ≡ CH) from propene (CH3 - CH = CH2)?
	A*  [Ag(NH3)2]OH
B   Br2
C   HCl
D   Cu(OH)2
E   Cl2
	[image: image246.png]Cl
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Propine will react with silver salts to produce a precipitate of silver acetylide

	17
	The compound of the composition C7H8O belongs to derivatives of aromatic carbohydrates and does not form a color with FeCl3; upon oxidation, it forms benzoic acid. What is this compound?
	A *   benzyl alcohol

B Methylphenyl ether

C o-Cresol

D m-Cresol

E p-Cresol
	Primary alcohols form acids during oxidation

	18
	What product is formed under the conditions of the Wagner reaction during the oxidation of alkenes with potassium permanganate in an aqueous medium?
	A * Glycol

B Ketones

C Aldehydes

D Carboxylic acid

E Epoxide
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	19
	Which of the following compounds does propane react with under given conditions?
	A* Br2, lighting, 20oC
B AlCl3
C SO2 + Cl2, in the dark
D Br2, in the dark, 20oC
E Diluted H2SO4, 20oC
	Propane reacts with bromine when illuminated by a radical mechanism, with the formation of 2-bromopropane.

	20
	What is the final product of the interaction of metallic sodium and 1-chloropropane:
[image: image247.jpg]



	A*  Hexane

B Pentane

C 2-methylpentane

D Cyclohexane

E Cyclobutane
	In the Würz reaction, alkanes can be obtained from halogenalkanes.

	
	Which compound can be synthesized from bromobenzene and bromoethane by the Würz-Fittig reaction?
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A* 
B 
C  
D 
E  

	The reaction of obtaining homologues of benzene

	22
	The compound belongs to derivatives of aromatic hydrocarbons; it does not form a color with FeCl3; upon oxidation, it forms benzoic acid. It: 

	A* 
[image: image249.jpg]CH, +4Cl, . ?+ 4HCI




B 
C  
D 
E  
	Toluene does not give a color reaction with FeCl3, and when oxidized gives benzoic acid[image: image250.jpg]G





	23
	[image: image251.jpg]


To what class of organic compounds does the Wagner reaction product belong:
	A* Glycols

B Ketones

C Carboxylic Acids

D Aldehyde

E Epoxides
	Dihydric alcohols.


TOPIC 3: Halogen, hydroxy and nitrogen-containing derivatives of hydrocarbons
	№
	Text from Krok-1 booklets
	Distractors  (А-Е)
	Explanations

	1
	The dehydration reaction is depicted by the scheme:
	A*2C2H5OH −→ C2H5OC2H5 + H2O
B C2H2 −→ C2H4
C  C2H4 −→ C2H5OH
D  CH3COOC2H5      −→  C2H5OH  + CH3COOH
E C2H6 −→ C2H4

	Ethanol dehydration produces diethyl ether and water

	2
	What amine forms ethanol when reacted with nitrous acid?
 ? + HNO2 −→ C2H5OH + N2 + H2O

	A*  C2H5 − NH2
B C2H5 − N H − C2H5
C (C2H5)3N
D  CH3 − N H − CH3
E (CH3)3N

	Ethylamine is the primary amine. Alcohols can be obtained from primary amines by reaction with nitrous acid.

	3
	Choose a reaction that indicates the acid properties of phenol:
	[image: image252.jpg]


A* 
B
C
D
E

	Phenol reacts with sodium hydroxide and exhibits acidic properties. The product is a salt-like substance - sodium phenolate.

	4
	Which of the following compounds relates to nitro derivatives of hydrocarbons?
	A*C6H5 − NO2
B C2H5 − NO
C C3H7 − O − NO2
D  C6H5 − N = N − C6H5
E C2H5 − NH2

	Nitro compounds must contain the NO2 radical

	5
	Choose the correct statement regarding the connection, which has the following structure:
[image: image253.jpg]




	A* Is a monohydroxy alcohol

B Has a benzene ring

C Is a polyhydric alcohol

D Applies to phospholipids

E Oxidizes to keton
	There is only one OH-group, therefore it is a monohydric alcohol

	6
	Which of the given amines does not form a diazonium salt under the conditions of a diazotization reaction?
	[image: image254.jpg]CH;

{CHZ—CHTCHT(,JH}
n



A*
[image: image255.jpg]o)
a /®°




B
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C
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D
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E

	The first of these amines is secondary, the others are primary. Only primary amines form diazonium salts under the diazotization reaction conditions.

	7
	Which of the following compounds do electrophilic substitution (SE) reactions occur easier?
	A* Phenol

B Toluene

C Chlorobenzene

D Benzaldehyde

E Benzenesulfonic acid
	Only the hydroxyl group of phenol activates the aromatic nucleus and facilitates the electrophilic substitution reaction. (SE)

	8
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A solution is used to recognize phenol and salicylic acid.
	A* Sodium hydrocarbonate

B Iron chloride (III)

C Sodium hydroxide

D Sodium chloride

E Bromine
	Salicylic acid reacts with sodium hydrocarbonate to form a salt; phenol does not react with this solution.

	9
	During the aniline nitration reaction, it is pre-acylated in order to protect amino groups from oxidation processes. Which of the following reagents is used?
	A* (CH3CO)2O
B   CH3CHO
C   C2H5Cl
D   HNO2
E    CHCl3 + NaOH

	Acetic anhydride converts a reactive aromatic amino group into a less reactive amide.

	10
	Which of the following reagents can detect phenolic hydroxyl?
	A* FeCl3
B   Ag(N H3)2OH
C   NaNO2 (HCl)
D   I2 в KI
E   Cu(OH)2

	The reaction of phenol with FeCl3 leads to the appearance of a violet color of the solution.

	11
	What reagent can be used to distinguish glycerol from ethanol?

	A* Cu(OH)2
B   SOCl2
C   HNO3(concentrated),  H2SO4(concentrated)
D   PCl3
E    PCl5

	Copper hydroxide forms a blue solution with glycerin, but does not react with ethanol.

	12
	Indicate in the presence of which of the substituents X the bromination proceeds with the formation of the tribromo derivative?
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	A* Х = OH
B Х = COOH
C  Х = NO2
D  Х = CHO
E   Х = SO3H

	Х = OH - the combination of phenol, phenol bromination proceeds very easily with the formation of a tribromo derivative.


	13
	Which compound is formed when aniline reacts with nitrous acid?[image: image261.png]
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A*
B
C
D
E

	When aniline reacts with nitrous acid HNO2, a benzenediazonium salt is formed.

	14
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To obtain phenol ether, one must act on sodium phenoxide:
	A*CH3Cl
B CH3OH
C  CH4
D CH3NH2
E CH3C≡N

	The effect of alkyl halides on alkali metal alkoxides is the best way to produce ethers.

	15
	Among the listed compounds, indicate the diazonium salt:
	[image: image264.jpg]CH;.



A*
B
C
D
E

	Benzenediazonium chloride.

	16
	[image: image265.jpg]


What compound is formed during methyl ethyl ketone reduction?
	A* Sec-butyl alcohol

B Isobutyl alcohol

C Butanol-1

D Tert-butyl alcohol

E Propanol-2
	[image: image266.jpg]OH
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Methyl ethyl ketone recovery produces sec-butyl alcohol

	17
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Select the general reaction by which the amino group can be detected in the following compounds:

	A* Isonitrile Test

B Diazotization

C Preparation of azo dye

D Alkylation

E Acylation
	[image: image268.jpg]


Primary amines can be detected using an isonitrile test by reacting primary amines with chloroform in the presence of alkali. The resulting isonitriles are determined by smell.


	18
	[image: image269.jpg]&
CH;—! (EI-I*CI-I;CH3 i CHy~ (‘3 —CH,

CH. CH.

3 3



Specify the product of the interaction of acetic aldehyde with ethyl alcohol:
	[image: image270.png]NH;



A*
B
C
D
E

	The reaction between the aldehyde and the alcohol results in a semi-acetal
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	19
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Choose a reagent that can be used to obtain propanol-2 from acetone:
	A* H2 (Ni)
B   CH3OH
C  CH3I
D  HCN
E   HCOH

	Hydrogen is attached to the carbonyl group and reduces acetone to propanol-2

	20
	Among the listed compounds, indicate succinimide (succinic acid imide):
	A* 
[image: image274.jpg]


B        H2NOC −CH2 −CH2 −CH2 −CONH2
C        H2NOC − CH2 − CH2 − CONH2
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Succinimide is formed from succinic anhydride when it interacts with ammonia at elevated temperatures.

	21
	What compound is formed by heating aniline with concentrated sulfuric acid?
	A* 
[image: image277.jpg]H0
H,C—~CHy~Br +KOH ——»-7




B
C
D
E

	Aniline amino group is an ortho-para-orientant in the electrophilic substitution reaction, to which sulfonation belongs. The sulfo group is not included in the ortho position due to steric restrictions.

	22
	In the aniline acylation reaction, the most active will be:
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A* 
B
C
D
E

	Acid chlorides are most active in nucleophilic substitution reactions with amines, which include aniline

	23
	Which of the following substances when adding FeCl3 solution gives a dark purple color?
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A*
B
C
D
E

	Phenol derivatives give a color with FeCl3 (qualitative reaction)

	24
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What type of tautomerism is characteristic for the given compound:
	A* Nitro-aci-nitro tautomerism

B Cyclo-oxo tautomerism

C Keto-Enoln Tautomerism

D Amino-imine tautomerism

E Carbonyl-Endiol Tautomerism
	In the aci-nitroform of the nitro group of nitroalkanes, it is able to form salts.

	25
	What is the mechanism of ethanol addition to acetic aldehyde?
	A*   Nucleophilic attachment
B  AE  electrophilic addition
C  SE  Electrophilic substitution
D  SN  Nucleophilic substitution
E  SR Radical substitution
	[image: image281.jpg]




	26
	Bromination of which of the given compounds will go with the highest speed?

	A* 
[image: image282.jpg]OH

OH

CHOH

OH

CH,0H




B 
C  
D 
E  

	The phenol OH group facilitates reactions in the aromatic nucleus due to the + M effect. The product of bromination is tribromphenol.

	27
	What product is formed under the conditions of the Wagner reaction during the oxidation of alkenes with potassium permanganate in an aqueous medium?
	A* Glycol

B Ketone

C aldehyde

D Carboxylic acid

E Epoxide
	[image: image7.png]H,C—OH
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	28
	When aniline reacts with excess bromine water, a white precipitate forms. What substance was formed?
	A* 2,4,6-tribromaniline

B 2,4-Dibromaniline

C 2,6-Dibromaniline

D 2-Bromaniline

E 4-Bromaniline
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Х=NН2

	29
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What compound is formed by heating bromomethane with an aqueous solution of potassium hydroxide?
	A* CH3CH2OH
B CH3 − CH3
C  CH2 = CH2
D CH3COOH
E  C2H5OC2H5
	The reaction of bromomethane with potassium hydroxide proceeds according to the scheme according to the nucleophilic substitution mechanism. Due to the reaction, the product is ethanol.


TOPIC 4: Oxo compounds.
	№
	Text from Krok-1 booklets
	Distractors  (А-Е)
	Explanations

	1
	Select a substance related to a heterofunctional derivative of carboxylic acids:
	A*

[image: image8.jpg]COOH
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	Heterofunctional derivatives of carboxylic acids include substances containing different functional groups, for example: (COOH and OH)

	
	
	B 
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	C    HOOC − CH2 − CH2 − COOH
	

	
	
	D 
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	E 
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	2
	What reaction proceeds along the carboxyl group:
	A*
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	Carboxylic acids react with alkalis at the carboxyl group.

	
	
	B   
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	C 
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	E  
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	3
	Specify the phenylacetate formula:
	A*
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	Contains phenol and acetic acid residue

	
	
	B 
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	C 
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	D 
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	E  [image: image21.jpg]-

<
0—CH,




	

	4
	What reagent can be obtained anhydride from acetic acid:
[image: image22.jpg]



	A*
P2O5
	P2O5 cleaves a water molecule from two acid molecules.


	
	
	B   NaHCO3
	

	
	
	C   NaOH
	

	
	
	D   HCl
	

	
	
	E  NaCl

	

	5
	What acid is formed during the oxidation of ortho-dimethylbenzene (xylene) with atmospheric oxygen on a catalyst:
[image: image23.jpg]



	A*
Phthalic acid

B Benzoic acid

C o-toluic acid

D salicylic acid

E phenylacetic acid
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Phthalic acid                       

	6
	To convert benzoic acid to its water-soluble salt, it is necessary to carry out the reaction of benzoic acid with:
	B   NaHCO
	Carboxylic acids, which include benzoic acid, are stronger than mineral carbonic acid. Therefore, it displaces carbonate acid from its salts.

	
	
	C   NaOH
	

	
	
	D   HCl
	

	
	
	E  NaCl
	

	
	
	E  Ацетоном
	

	7
	What substance is formed during the reaction of lactic acid with an excess of  SOCl2:
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	Hydroxy acids react with halogenating reagents in two hydroxo groups.

	
	
	B
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	C
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	D
[image: image29.jpg]




	

	
	
	E
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	8
	The substance used to determine the aldehyde group?
	A*
  [Ag(NH3)2]OH
	The reaction with the Tollens reagent  [Ag(NH3)2]OH, is used to determine the aldehyde group. Precipitation is silver.

	
	
	B     Br2(H2O)    
	

	
	
	C      Ca(OH)2     
	

	
	
	D      р-р KMnO4   
	

	
	
	E      25% solution H2SO4    
	

	9
	Choose a reagent to get acetic hydrazide from ethyl acetate:
[image: image31.jpg]



	A* 
H2N − NH2
	[image: image32.png]



Acetic Acid Hydrazide.

	
	
	B      NН3
	

	
	
	C      H2N − CH3  
	

	
	
	D      C6H5N H2     
	

	
	
	E      C6H5NHNH2    
	

	10
	To separate phenol from salicylic acid, a solution is used:

[image: image33.jpg]©/ "
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	A*
Sodium bicarbonate
	Carboxylic acids, which include salicylic acid, are stronger than mineral carbonate acid. Therefore, it displaces carbonate acid from its salts, unlike phenol.

	
	
	B    Iron chloride  (III)    
	

	
	
	C    Sodium hydroxide
	

	
	
	D    Sodium chloride
	

	
	
	E    Bromine      
	

	11
	Urea is a derivative of carbonate acid. Define its name:
	A* Carbonate acid diamide
	[image: image34.png]—ﬁ—NHZ
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	B  Monoamide carbonate acid
	

	
	
	C  Сarbamic acid ethyl ester
	

	
	
	D  Diethyl ether carbonate acid
	

	
	
	E  Dimethyl ether carbonate acid
	

	12
	From what substance can phthalic acid be obtained in one stage:
	A*
  о-xylene
	[image: image35.png]CH;
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	B     Salicylic acid
	

	
	
	C     1,2-dichlorobenzene    
	

	
	
	D      2-chlorobenzoic acid
	

	
	
	E      м-xylene    
	

	13
	What class of organic substances can be attributed the product of the complete acetylation of glycerol?
	A*
Complex еster
	[image: image37.png]H,C—0—C
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	B    Simple еster      
	

	
	
	C    Ketone     
	

	
	
	D   Acetal        
	

	
	
	E   Phenol       
	

	14
	What is the product of Complex  ester condensation of acetaldehyde (Тishchenka reaction):[image: image38.jpg]#0 AICH,0),
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	A* Ethyl Acetate
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	B  Acetone     
	

	
	
	C  Сrotonic aldehyde
	

	
	
	D  Malonic acid
	

	
	
	E  Acetoacetic aldehyde
	

	15
	What reagent can be used to separate substances?

[image: image40.jpg]



	A*
Feling Reagent
	The reaction with the Feling reagent is used to determine the aldehyde group. Precipitation is red.

	
	
	B      NaHSO3     
	

	
	
	C      NH2 − NHC6H5    
	

	
	
	D      HCN
	

	
	
	E       H2N − OH      
	

	16
	What substance is formed during methyl ethyl ketone reduction?[image: image41.jpg]



	A*
sec-butyl alcohol
	The keto group is reduced to a hydroxy group.


	
	
	B    Butanol-1
	

	
	
	C    Isobutyl alcohol
	

	
	
	D   tert-butyl alcohol
	

	
	
	E    Propanol-2
	

	17
	What reagent does benzoic acid react with on the benzene ring?
	A*
HNO3 (к) + H2SO4 (к)
	[image: image42.png]COOH COOH
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	B   NaOH      
	

	
	
	C   PCl3        
	

	
	
	D   NH3; t        
	

	
	
	E   P2O5       
	

	18
	Reaction Name:
[image: image43.jpg]COOH
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	A*
Esterification
	Esterification is the reaction between the carboxylic (-СООН) carboxylic acid and the hydroxy group of the alcohol (-ОН)

	
	
	B   Acylation
	

	
	
	C   Аddition   
	

	
	
	D   Cleavage   
	

	
	
	E   Rearrangement
	

	19
	Choose a reagent that can be used to obtain propanol-2 from acetone:

[image: image44.jpg]HyC-G-CH; ? H,C-CH-CH,
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	A*
H2 (N i)
	The reaction of the restoration of ketones to secondary alcohols.

	
	
	B   CH3OH      
	

	
	
	C   CH3I        
	

	
	
	D   HCN       
	

	
	
	E    HCOH      
	

	20
	Specify the formula of succinimide (succinic acid imide):
	A*

[image: image45.jpg]it




	Imide of succinic acid.

	
	
	B    H2NOC − CH2 − CH2 − CONH2   
	

	
	
	C H2NOC −CH2 −CH2 −CH2 −CONH2    
	

	
	
	D           
[image: image46.jpg]Y




	

	
	
	E          
[image: image47.jpg]




	

	21
	What substance as a result of alkaline hydrolysis (H2O, OH-) forms propionaldehyde?
	A*
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	B         
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	D   
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	E      
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	22
	With which reagent the reaction of pyruvic acid proceeds along the ketone group:

[image: image54.jpg]-C—COOH
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	A*
HCN
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Nucleophilic addition to the keto group.


	
	
	B  NaOH        
	

	
	
	C  SOCl2       
	

	
	
	D   FeCl3        
	

	
	
	E    CH3OH (H+)       
	

	23
	What is the mechanism of ethanol addition to acetic aldehyde?[image: image56.jpg]0
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	A*
Nucleophilic addition
	In an alcoholic solution, aldehydes form hemiacetals.

	
	
	B   AE Electrophilic connection
	

	
	
	C   SE  Electrophilic Substitution
	

	
	
	D   SN  Nucleophilic Substitution
	

	
	
	E   SR Radical substitution
	

	24
	Choose a reagent that can be used to produce cyanohydrin from acetone:[image: image57.jpg]CN

CH—C—CH, + ? —= CH,—C—CH,
|

o) OH




	A*
HCN
	Nucleophilic addition to a keto group

	
	
	B    H2N-OH    
	

	
	
	C    H2N- N H2        
	

	
	
	D   H2N − N H − C6H5        
	

	
	
	E  H2N − CH3        
	

	25
	3-aminopropanoic acid is part of pantothenic acid - a component of coenzyme A. Determine the type of reaction when this acid is heated?
	A*
Elimination (cleavage)
	[image: image58.png]>
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	B   Substitutions      
	

	
	
	C   Addition  
	

	
	
	D    Reorganization    
	

	
	
	E    Reorganization     
	

	26
	The type of isomerism characteristic of oleic acid:
	A*
Cis-trans-stereo
B   Optical     
C   Keto-Enolnia Tautomerism       
D  Enantiomerism        
E  Lactim-lactam tautomerism
	Oleic acid contains a double bond, therefore, it is characterized by cis-trans-stereomerism.

	27
	Specify the reagent that allows you to get a "liquid soap" when alkaline hydrolysis of fats (saponification):
	A*
  K2CO3
	"Liquid soap" contains potassium cation.

	
	
	B     NaOH   
	

	
	
	C     CaO      
	

	
	
	D     PbO       
	

	
	
	E     NaHCO3  
	

	28
	Formic and acetic acid can be separated by:
[image: image59.jpg]



	A* Reactions with [Ag (NH3)2]OH

	In the formic acid composition, one can see both carboxylic and aldehyde groups. The reaction with the Tollens reagent [Ag (NH3) 2] OH is used to determine the aldehyde group. Precipitation is silver.

[image: image60.png]+ 2[Ag(NH,),|]OH






	
	
	B  Reactions with NaOH       
	

	
	
	C  Reactions with bromine water
	

	
	
	D  Reactions with NaHCO3         
	

	
	
	E  Reactions with NH3        
	

	29
	What substance gives a positive iodoform test?
	A*

[image: image61.jpg]




	A positive iodoform test gives a substance containing a [image: image62.png]CH,—CO—




group.
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	B 
      [image: image64.jpg]CHy CH-(=CHCH,
o



  
	

	
	
	C 
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	D  
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	E 
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	When heated, β-hydroxycarboxylic acids form:[image: image68.jpg](H—CH—Co0R
OH
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	A*
Unsaturated carboxylic acids
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	B  Lactones       
	

	
	
	C   Lactides
	

	
	
	D  Dicarboxylic acids
	

	
	
	E  Saturated Carboxylic Acids

	

	31
	What acid emits CO2 when heated?
	A*
HOOC − CH2 − COOH

	Dicarboxylic acid containing 
3 carbon atoms.
[image: image70.png]150 °C
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	B    CH3 − COOH      
	

	
	
	C    H OOC − CH2 − CH2 − COOH       
	

	
	
	D   HOOC−CH2−CH2 − CH2 − COOH        
	

	
	
	E    H OOC − CH = CH − COOH       
	

	32
	When reacting with which substance, ammonia does not form acetamide:[image: image71.jpg]74 NH, —=H,0—C




	A*
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	B 
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	C  
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	D  
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	33
	When hydration of acrylic acid is formed:[image: image78.jpg]H,c=cH—coon 22,




	A*
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	Joining takes place against the Markovnikov rule
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	B  
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	C  
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	D 
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	E  [image: image85.jpg]


        
	

	34
	The reaction product is?[image: image86.jpg]cH—cZ
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	A*
CH3 − CH(OH ) − CN
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	B  CH2(OH ) − CN       
	

	
	
	C   CH3 − C(O) − NH2        
	

	
	
	D   CH3 − CN        
	

	
	
	E   CH3 − CHO       
	

	35
	What reaction leads to the formation of sodium salicylate:
	A*
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Sodium salicylate

	
	
	B   
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	C 
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	D  
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	E        
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	36
	What substance is formed by heating α-hydroxypropionic acid?

[image: image94.jpg]



	A*

[image: image95.jpg]




	When heated, α-hydroxy acids split off two water molecules and form a cyclic ester - lactide.


	
	
	B 
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	C 
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	D 
  [image: image98.jpg]O
H,C—CH==CH —cf
OH



        
	

	
	
	E 
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	37
	Acetoacetic acid formula?
	A*
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	Oxy compounds. Keto Acid

	
	
	B  
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	C  
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	D   
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	E   [image: image104.jpg]CH;—C—COOH



       
	

	38
	What reagent does p-aminobenzoic acid react with at the amino group?

[image: image105.jpg]OCOOH




	A* HCl
	Amino acids exhibit amphoteric properties; therefore, they react at the amino group with acids.

	
	
	B   NH4OH       
	

	
	
	C   N aOH        
	

	
	
	D   CH3COONa        
	

	
	
	E    KCN      

	

	39
	Benzaldehyde in the Cannizzaro reaction forms:
[image: image106.jpg]RN
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	A*
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	In the presence of alkalis, aromatic aldehydes disproportionate to form a carboxylic acid salt and an alcohol.

	
	
	B 
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	C  
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	E  
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	40
	Name of substance:
CH3 − C ≡ N ?
	A*
 Acetic acid nitrile
	Nitriles are substances consisting of a radical connected to a cyano group.

	
	
	B    Acetamide  
	

	
	
	C    Acetanhydride     
	

	
	
	D    Acetoxime
	

	
	
	E    Ethylisocyanide
	

	41
	The name of the reaction product of acetic aldehyde with hydrazine:[image: image112.emf]
	A*
Hydrazone of acetic aldehyde
	When exposed to aldehydes and ketones of hydrazine, hydrazones are formed.

	
	
	B  Oxime Aldehyde Oxide
	

	
	
	C   Acetaldimine    
	

	
	
	D Phenylhydrazine acetic aldehyde
	

	
	
	E Semicarbazone Acetic Aldehyde
	

	42
	What reaction product is formed when propionic aldehyde reacts with PCl5?
[image: image113.emf]
	A*


[image: image114.emf]
	1,1 dichloropropane.

	
	
	B 
   [image: image115.emf]     
	

	
	
	C 
      [image: image116.emf]   
	

	
	
	D  
  [image: image117.emf]       
	

	
	
	E   H3C − CH2 − CH2 − Cl       

	

	43
	What is the qualitative reaction confirming the unsaturation of linoleic acid?
CH3(CH2)4CH = CH − CH2 − −CH = CH(CH2)7COH
	A*
Bromine water discoloration  (Br2; H2O)

	Linoleic acid contains a multiple bond through which bromine is attached.

	
	
	B  Hydrohalogenation (HCl)       
	

	
	
	C   Reaction with FeCl3        
	

	
	
	D  Reaction with  [Ag (NH3)2]OH         
	

	
	
	E Decarboxylation       

	

	44
	γ- Butyrolactone is formed by heating  γ- hydroxybutyric acid. Define its formula:
[image: image118.emf]
	A*

[image: image119.emf]
	When γ- hydroxy acids are heated, cyclic esters are formed - lactones.
[image: image120.png]




	
	
	B  
[image: image121.emf] 
	

	
	
	C   
   [image: image122.emf]     
	

	
	
	D  [image: image123.emf]
	

	
	
	E  
    [image: image124.emf]    

	

	45
	What products are formed by heating oxalic acid (HOOC-COOH) with concentrated sulfate acid  (H2SO4)?
                          H2SO4,to
HOOC − COOH −−−−−>?

	A*
 CO2 + CO + H2O
	When heated, oxalic acid decomposes into CO2 and formic acid. Which in turn decomposes into CO and H2O

	
	
	B    2CO2 + H2     
	

	
	
	C    H2O + CO2       
	

	
	
	D    2CO + H2 + O2       
	

	
	
	E    C2H2 + 2O2        
	

	46
	The reaction product::

[image: image125.emf]
	A*
Ethyl Formate
	Ethyl ester of Ethyl ester of formic acid.

	
	
	B    Ethyl acetate    
	

	
	
	C    Methylethanoate        
	

	
	
	D   Мethyl acetate        
	

	
	
	E   Мethyl Formate  

	

	47
	What reagent can be used to carry out the reaction:

[image: image126.emf]
	A*
NaNO2  (HCl)

	The reaction with  NaNO2 (HCl), is a reaction to the primary amino group.
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	B   K2Cr2O7      
	

	
	
	C   NaNO3  (H2SO4)        
	

	
	
	D   KOH        
	

	
	
	E  Cu(OH)2        
	

	48
	Indicate the acid that exhibits the strongest acid properties.
	A*
CCl3 − COOH

	Halogens increase the strength of acids.
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	B   C6H5 − OH      
	

	
	
	C    CH3 − COOH       
	

	
	
	D   C2H5 − C OOH        
	

	
	
	E  C2H5 − OH        
	

	49
	α- amino acids R-CH(NH2)-COOH are easily decarboxylated to:
	A*Amine

	When heated, α-amino acids form intermolecular cyclic amines.
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	B  Alcohols      
	

	
	
	C  Hydroxy acid        
	

	
	
	D  О xoacids        
	

	
	
	E  Nitrosamines      
	

	50
	The name of the reagent used in the reaction?
[image: image130.emf]
	A*
Tollensa

	The reaction with the Tollens reagent [Ag(NH3)2]OH, is used to determine the aldehyde group. Precipitation is silver.


	
	
	B   Grignard      
	

	
	
	C   Lucas     
	

	
	
	D   Chugaeva       
	

	
	
	E    Marki       
	


TOPIC 5:   Heterocyclic compounds.
	№
	Text from Krok-1 booklets
	Distractors  (А-Е)
	Explanations

	1
	With the full restoration of pyrrole, receive:
[image: image131.jpg]



	A*[image: image132.jpg]



	Pyrolidine.

	
	
	B [image: image133.jpg]



	

	
	
	C [image: image134.jpg]



	

	
	
	D [image: image135.jpg]



	

	
	
	E  [image: image136.jpg]



	

	2
	In what reaction does pyrrole exhibit acidic properties?
	A*

  [image: image137.jpg]



	Pyrrole exhibits weak acid properties due to polarization of the N-H bond and mobility of the hydrogen atom.
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	D     [image: image140.jpg]



	

	
	
	E            [image: image141.jpg]



	


	3
	By what mechanism comes amination reaction of pyridine (Chichibabina reaction)?
[image: image142.jpg]= ] NH; pin) 7 |
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	A *

SN
	Nucleophilic substitution reaction
[image: image143.png]+ NaH





	
	
	B  SE
	

	
	
	C SR
	

	
	
	D AE
	

	
	
	E AN
	

	4
	Viberite reaction product of:
[image: image144.jpg]z-2{]
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	A *

[image: image145.jpg]G
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	In the reaction of the aziridine with water occurs and formed ring opening of 2-aminoethanol.


	
	
	B
[image: image146.jpg]CH,-CH,-NH-OH




	

	
	
	C
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	D
[image: image148.jpg]



	

	
	
	E
[image: image149.jpg]



	

	5
	Sulphonation atsidofobnyh compounds (other than the furan), using:


	A *
Piridinsulfotrioksid C6H5N • SO3
 
	To prevent destruction cycle is used piridinsulfotrioksid.


	
	
	B Conc. sulfuric acid
	

	
	
	C Oleum 
	

	
	
	D Dilute sulfuric acid 
	

	
	
	E "Aqua regia" 
	

	6
	For typical reaction electrophilic pyridine (SE) and the nucleophile (SN) substitution. Low reactivity of pyridine in SE due to the reaction:
[image: image150.jpg]




	A *
 Nitrogen atom electron withdrawing properties 
	The low reactivity of pyridine in reactions SE Conditional elektrons-aktseptorns properties of Nitrogen atom 

	
	
	B The aromatic character of the pyridine ring 
	

	
	
	C The main properties 
	

	
	
	D Hybridizing carbon atoms 
	

	
	
	E ring size 
	

	7
	Formula benzo-1,4-diazepine:
	A *



[image: image151.jpg]



	[image: image152.jpg]




	
	
	B
[image: image153.jpg]



	

	
	
	C
[image: image154.jpg]



	

	
	
	D
[image: image155.jpg]



	

	
	
	E
[image: image156.jpg]



	

	8
	What substance has atsidohobшс properties?
	A * Pirol
	[image: image285.jpg]Nel™




Pirol in the presence of mineral acids pitches forming polymers. 

	
	
	B pyrazole 
	

	
	
	C pyridine 
	

	
	
	D pyrimidine 
	

	
	
	E  imidazole 
	

	9
	Name of the substance?
[image: image157.jpg]



	A *
Benzo [b] pyridine
	Quinoline.

	
	
	B Benzo [b] 4-pyrone 
	

	
	
	C  imidazopyrimidine 
	

	
	
	D Pirazinopirimidin
	

	
	
	E benzothiazole 
	

	10
	With the help of the reagent can prove the presence of the aldehyde group in the molecule furfural?
[image: image158.jpg]



	A *
[Ag (NH3) 2] OH
	Reaction with Tollens  [Ag (NH3) 2] OH, is used to determine an aldehyde group. Precipitates silver.


	
	
	B (CH3CO) 2O 
	

	
	
	C N aN O2 
	

	
	
	D N H3 
	

	
	
	E NaOH 
	

	11
	Six-membered nitrogen-containing heterocyclic exibit basic properties. Specify a compound that exhibits the strongest basic properties:
	A *
piperazine

	[image: image286.jpg]


Piperazin strong base
 secondary amines possessing properties. 

	
	
	B pyridine 
	

	
	
	C pyrimidine 
	

	
	
	D pyrazine 
	

	
	
	E pyridazine 
	

	12
	Substance name:
[image: image159.jpg]



	A *
Nicotinamide

	Nicotinamide.



	
	
	B Isonicotinic acid amide 
	

	
	
	C Picolinic acid amide 
	

	
	
	D Salicylic acid amide 
	

	
	
	E Anthranilic acid amide 
	

	13
	Uric acid derivative 
[image: image160.jpg]NH

NH




	A *
Purina

	[image: image161.png]e





	
	
	B indole 
	

	
	
	C pyrazine 
	

	
	
	D pyrazole 
	

	
	
	E pyridine 
	

	14
	How many electrons in the conjugated system of pyridine molecules?
[image: image287.jpg]




	A *
 6
	Form a conjugated system 5-p orbitals of carbon and 1-p orbital of Nitrogen.

	
	
	B   4 
	

	
	
	C  10 
	

	
	
	D   2 
	

	
	
	E   8 
	

	15
	The reaction product of purine and sodium hydroxide:
	A *
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	E 
 [image: image167.jpg]L Y—ona
N NH



 
	

	16
	The product of a reaction is sodium nicotinate?
	A*
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	C  
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	D  
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	E    
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	17
	Select a substance which exhibits amphoteric properties (entering in reaction as the acid or the base):
	A *



[image: image174.emf]
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	B 
 [image: image176.emf]
	

	
	
	C 
[image: image177.emf]
 
	

	
	
	D 
 [image: image178.emf] 
	

	
	
	E 
[image: image179.emf]
	

	18
	Pirols refers to:
[image: image180.emf]
	A *

Five-membered heterocycles with one heteroatom
	Four carbon atoms, and heteroatom Nitrogen. 

	
	
	B Five-membered heterocycles with two heteroatoms
	

	
	
	C six-membered heterocycles with one heteroatom
	

	
	
	D six-membered heterocycles with two hetero atoms
	

	
	
	E Condensed heterocycles 
	

	19
	Barbituric acid derivative:
[image: image181.emf]
	A *
pyrimidine

	[image: image182.png]




	
	
	B pyridazine 
	

	
	
	C pyrazine 
	

	
	
	D pyridine 
	

	
	
	E pteridine 
	

	20
	What substance is not aromatic?


	A *

[image: image183.emf]

	piperidine not have conjugation system.

	
	
	B 
 [image: image184.emf] 
	

	
	
	C 
 [image: image185.emf] 
	

	
	
	D 
 [image: image186.emf] 
	

	
	
	E 
 [image: image187.emf] 
	

	21
	What reagent is used for the synthesis of furatsilin?
[image: image188.jpg]o N/U\CH:N—NH—CONHl
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	A *
H2N - NH - C (O) - N H2

B   H2N − OH
C   H2N − C6H5     
D   H2N − NH − C(S) − N H2
E   H2N − NH2
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TOPIC 6: Сarbohydrates. Proteins. Fats.
	№
	Tests of booklets "Step 1"
	Distractors (A-E)
	explanations 

	1
	What NOT monosaccharide isomer of glucose?
	A *[image: image190.jpg]H——OH
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	ribose 5 comprises, instead of 6 carbon atoms, however is not isomer of glucose.

	
	
	B [image: image191.jpg]



	

	
	
	C [image: image192.jpg]



	

	
	
	D [image: image193.jpg]



	

	
	
	E [image: image194.jpg]



	

	2
	In 3 Numbered

misalignment tubes are glucose, fructose and starch. How reagent can be determined-fructose?


	A *
Selivanov 
	To a solution of the test substance was added an equal amount of a mixture which is prepared from 20 ml of distilled water, 50 ml of concentrated hydrochloric acid and 0.05 g of resorcinol. After heating for a few minutes there is a cherry-red color, which indicates the presence of a substance in ketosis. After heating under acidic conditions, fructose dehydrated to form hydroxymethylfurfurol, which enters into a condensation reaction with resorcinol.

	
	
	B Lugol 
	

	
	
	C Fehling 
	

	
	
	D Marki 
	

	
	
	E Tollens 
	

	3
	Identify representative ketosis?
	A *
Fructose
	[image: image195.png]CH,OH
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	B Manoce
	

	
	
	C Yodoza
	

	
	
	D galactose
	

	
	
	E talose
	

	4
	When the dichromate oxidation of menthol potassium acid sulfate (chromic mixture) is formed:

[image: image196.jpg]




	A
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	Secondary gidroksogrupp oxidized to ketogrupy.


	
	
	B
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	C
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	D
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	E
[image: image201.jpg]CHy
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	5
	What substance can be obtained by alkaline hydrolysis of tripalmitin?


	A *
Sodium palmitate and glycerol 

	fats are hydrolyzed by alkaline hydrolysis to carboxylic acids and salts glycerol.
 

	
	
	B Glycerol and palmitic acid 
	

	
	
	C Palmitic acid and sodium hydroxide 
	

	
	
	D Glycerol and sodium stearate 
	

	
	
	E Sodium palmitate and water 
	

	6
	Galactose relates to aldehyde-alcohols and like aldehydes reacted with hydrocyanic acid (HCN) by the mechanism:
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	A *
 AN 
	AN - nucleophilic addition


	
	
	B SN1 
	

	
	
	C SN2
	

	
	
	D AE 
	

	
	
	E   SR
	

	7
	The molecule of maltose (malt sugar) consists of two residues:
[image: image203.emf]
	A *
D-glucopyranose
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	B D-glucopyranose is the D-galactopyranose
	

	
	
	C D-glucopyranose is the D-mannopyranose
	

	
	
	D D-glucopyranose is the D-fructofuranose
	

	
	
	E D-glucopyranose that L-glucopyranose
	

	8
	Name reaction: C6H12O6 → 2C2H5OH + 2CO2?
	A *
The alcoholic fermentation of glucose

	Alcoholic fermentation.

	
	
	B Hydrolysis of glucose 
	

	
	
	C glucose oxidation 
	

	
	
	D lactic glucose fermentation

	

	
	
	E Restoration of glucose 
	

	9
	When the carbon atom which is glycoside (hemiacetal) hydroxyl group in the molecule α-D-glyukozopiranozy?
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	A *

C1
	[image: image206.png]




	
	
	B C2
	

	
	
	C C3
	

	
	
	D C4
	

	
	
	E C5
	

	10
	Specify monomer cellulose:
[image: image207.jpg]



	A *
β-D-glucopyranose

	[image: image208.png]




	
	
	B α-D-glucopyranose 
	

	
	
	C β-D-fructopyranose 
	

	
	
	D α-D-fructofuranose 
	

	
	
	E β-D-glucofuranose 
	

	11
	In what medium the epimerization of monosaccharides (glucose conversion to fructose and Munoz)?


	A *  slightly alkaline
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	B slightly acid 
	

	
	
	C neutral 
	

	
	
	D strongly  acid
	

	
	
	E Strongalkaline 
	

	12
	Formula D-glucose?
	A *
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	B 
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	D 
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	E 
 [image: image215.jpg]


 
	

	13
	The final product is Starch hydrolysis:
	A *
D-Glucose
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	B D-fructose 
	

	
	
	C saccharose 
	

	
	
	D Maltose 
	

	
	
	E D-galactose 
	

	14
	With the help of the reagent can be divided into starch and glucose?
	A *
I2

	Reaction with an iodine solution -Quantitative starch, a blue color.


	
	
	B Br2 
	

	
	
	C KMnO4 
	

	
	
	D K2Cr2O7 
	

	
	
	E F eCl3  
	

	15
	How many stereoisomers in aldopentoz?
[image: image217.jpg]



	A *
8
	The number of stereoisomers is calculated by the formula 2N
 N - number of asymmetric carbon atoms. (Asymmetric carbon atoms indicated by an asterisk).


	
	
	B 2 
	

	
	
	C 4 
	

	
	
	D 6 
	

	
	
	E 16 
	

	16
	How reagent can simultaneously determine the aldehyde and glycol fragment in a molecule of glucose?
	A *Cu (OH) 2
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	B Br2 
	

	
	
	C AlCl3 
	

	
	
	D FeCl3  
	

	
	
	E KMnO4 
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