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ОДЕССА 

TOPIC 1: Analysis of cations I-III analytical groups
	№
	Tests on booklets "Krok-1"
	Distractors (AE)
	Explanation

	1. 
	It is necessary to identify the mixture containing cation I of the analytical group (Li +, NH4 +, Na +, K +). Of these cations exhibit Nessler's reagent?
	A * Ammonium

B Potassium

C Sodium

D lithium

E All of these cations
	Ammonium ions with Nessler's reagent (K2 [HgI4] + KOH) form a red-brown or yellow-brown (at low concentrations of ammonium ion) amorphous precipitate of Milon base iodide:

3H2ONH4+ + 2[HgI4]2– + 4H2O → NH4I + 7I- + 3H2O

	2. 
	A characteristic reaction for the detection of mercury (II) cations is the reaction with potassium iodide. When carrying out the reaction, observe:
	A * Bright red precipitate

B Bright red solution

C Dirty green sediment

D Black precipitate

E Orange precipitate
	Cations of the analytical group II form colored iodide compounds with iodide ions:

Hg22+ + 2I– → Hg2I2 ↓green.

	3. 
	In a qualitative analysis, during the deposition of sulfates of cations of the third analytical group (Ca2 +, Sr2 +, Ba2 +) in order to reduce the solubility of sulfates, the following are added to the solution:
	A * Ethyl alcohol

B Distilled water

C benzene

D Chloroform

E Amyl alcohol
	The group reagent for the analytical group III is a solution of 1 mol / dm3 H2SO4 in the presence of ethyl alcohol, which ensures the precipitation of cations of this group in the form of sulfates. Cations of the second analytical group are also precipitated with sulfuric acid and interfere with the separation of the third analytical group of cations. Therefore, cations of the III analytical group are precipitated with a group reagent (1 mol / dm3 H2SO4 + C2H5OH) only after separation of the cations of the II analytical group.

	4. 
	What compound is added in the determination of calcium cations with the indicator murexide to create a pH> 12?
	A * Sodium hydroxide

B Acetate buffer

C urotropin

D Ammonia buffer

E Ammonium hydroxide
	When determining calcium cations with the indicator murexide, sodium hydroxide is added to create a pH> 12, since this is a strong base. 

	5. 
	What analytical effect is accompanied by the detection of potassium cations by sodium hydrotartrate?
	A * White crystalline precipitate

B Yellow color of the solution

C White amorphous precipitate

D Brown sediment

E Yellow precipitate
	Potassium ions with a solution of sodium hydrotartrate form a white crystalline precipitate of potassium hydrogen hydrogen tartrate:
K+ + HC4H4O6– → KHC4H4O6↓

	6. 
	The I analytical group of cations of the acid-base classification includes cations:
	A * Sodium, potassium, ammonium

B Calcium, strontium, barium

C Argentum, Lead, Nickel

D Aluminum, Magnesium, Zinc

E Potassium, Barium, Bismuth
	The analytical group includes alkali metal cations: potassium, sodium, lithium, as well as complex ammonium ion NH4 +.

	7. 
	The dry residue obtained after evaporation of the analyzed solution turns the colorless flame of the burner yellow, and when viewed through blue glass, it turns purple. What cations are in the dry residue?
	А* Na+, K+
B Ca3+, K+
C Na+, Sr3+
D Li+, Ba3+
E Na+, Ca3+
	Potassium salts color the colorless flame of the burner purple. To eliminate the camouflage effect of salts of Na + ions, the flame of the burner is examined through blue glass.

Sodium salts color the colorless flame of the burner yellow.

	8. 
	One of the cations of the first group interferes with the identification of the others. Therefore, it should be identified first and removed. What is a cation?
	А* NH4+
B Na+
C K+
D Li+
E Ca3+
	Ammonium ions are opened by the fractional method in a separate sample when the solution is heated with alkali or by the action of the Nessler reagent. If ammonium cations are found, they must be removed from the solution, since they interfere with the detection of K +, Na + ions.

	9. 
	To bind hydrogen ions in the identification of potassium ions with tartaric acid, a solution is used:
	A * Sodium Acetate

B Sodium hydroxide

C ammonia

D Sulfuric acid

E hydrochloric acid
	Detection of potassium ions is carried out with a solution of tartrate acid in the presence of sodium acetate and ethanol to reduce the solubility of the precipitate, since the precipitate is dissolved in mineral acids and alkalis.

	10. 
	In the laboratory, it is necessary to identify the ammonium cation. You can use a solution:
	A * Nessler Reagent

B Potassium Chromate

C Zinc Uranyl Acetate

D Chugaev Reagent

E Sodium Sulfate
	Ammonium ions with Nessler's reagent (K2 [HgI4] + KOH) form a red-brown or yellow-brown (at low concentrations of ammonium ion) amorphous iodide precipitate.

	11. 
	Which of the indicated reactions for the determination of ammonium cations is specific?
	A * With alkali metal hydroxides when heated

B With potassium hexahydroxyantimonate

C With sodium hexanitrocobalt (III)

D With potassium tetraiodohydrahigrate (II) in an alkaline medium

E With sodium hexanitrocobalt (III) in an acidic environment
	Ammonium ions react with alkali solutions (NaOH and KOH) when heated to produce ammonia:
NH+ + OH– → NH3·Н2O → NH3↑ + H2O

	12. 
	The analyst chemist carries out a qualitative systematic analysis of the cation mixture of the first analytical group. What cation is determined at the beginning of the study by a specific reaction?
	A * Ammonium

B Potassium

C Sodium

D lithium

E Silver
	Ammonium ions are discovered at the beginning of the study by the fractional method in a separate sample when the solution is heated with alkali or by the action of the Nessler reagent. If ammonium cations are found, they must be removed from the solution, since they interfere with the detection of K +, Na + ions.

	13. 
	A potassium chromate solution was added to the test solution containing group III cations. Precipitated yellow sediment is soluble in acetate acid. This indicates the presence of cations in the solution:
	A * Strontium

B Barium

C Calcium

D Mercury (I)

E Silver (I)
	Chromat ions form yellow precipitates with Ba 2 + and Sr 2 + cations
Ba2+ + CrO42– → BaCrO4↓

Sr2+ + CrO42– → SrCrO4↓

The precipitate SrCrO4 ↓, in contrast to the precipitate BaCrO4 ↓, dissolves in acetate acid:
SrCrO4↓ + CH3COOH → Sr2+ + НCrO4– + CH3COO-

	14. 
	The test solution with sodium rhodisonate forms a reddish-brown spot, which turns red as a result of the action of a hydrochloric acid solution. Which cation confirms this?
	A * Barium

B Strontium

C Calcium

D Aluminum

E Magnesium
	Sodium rhodizonate forms a red precipitate of barium rhodizonate with barium salts. When a drop of a neutral solution of barium salt and a solution of sodium rhodizonate is applied to the filter paper, a reddish-brown stain of the precipitate of barium rhodizonate appears, which turns red as a result of the action of a solution of hydrochloric acid, as a result of the transition of rhodizonate to hydrorodizonate.

	15. 
	For what purpose, along with the use of group reagent III of the analytical group, use ethyl alcohol?
	A * To ensure complete deposition of all cations of this group

B To further dissolve precipitates

C For fractional precipitation of cations

D To change the pH of the medium

E To prevent chelation
	The group reagent for the analytical group III is a solution of sulfuric acid in the presence of ethyl alcohol, which ensures the complete precipitation of all cations of this group in the form of sulfates.

	16. 
	During the systematic analysis, the solution was treated with a group reagent 1M H2SO4 in the presence of ethyl alcohol, and a white precipitate formed. Which cations are present in solution?
	А* III

B I

C II

D IV

E VI
	The group reagent for analytical group III is a solution of 1M H2SO4, which provides the precipitation of cations of this group in the form of sulfates.

	17. 
	Volatile calcium compounds color the colorless flame of the burner in this color:
	A * Red

B yellow

C Violet

D yellow green

E Green
	Calcium salts color the colorless flame of the burner red.

	18.
	he test solution with sodium rhodisonate forms a reddish-brown spot, which turns red as a result of the action of a hydrochloric acid solution. Which cation confirms this?
	A. * Barium
B. Strontium
C. Calcium
D. Aluminum
E. Magnesium
	Sodium rhodisonate reacts in neutral solutions with the strontium cation to form a reddish-brown precipitate, however, strontium rhodisonate dissolves in the cold in hydrochloric acid, and barium rhodisonate turns into a bright red compound - barium hydrorodisonate.

	19.
	One of the cations of the first group interferes with the identification of the others. Therefore, it should be identified first and removed. What is a cation?
	A.* NH4+
B. Na+
C. K+
D. Li+
E. Ca2+
	In the analysis of cations and the analytical group, ammonium ions are opened by the fractional method in a separate sample when the solution is heated with alkali or by the action of the Nessler reagent (in the absence of II-V cations and analytical groups). If ammonium ions are found, they must be removed from the solution, since they interfere with the detection of K +, Na + ions.

	20.
	What analytical effect is accompanied by the detection of potassium cations by sodium hydrotartrate?
	A. * White crystalline precipitate
B. Yellow color of the solution
C. White amorphous precipitate
D.Brown sediment
E. Yellow precipitate
	Potassium ions with a solution of this reagent form a white crystalline precipitate of potassium hydrotartrate:
HC4H4O6- + K+ → KHC4H4O6↓ 

	21.
	A solution of potassium chromate was added to the test solution containing group III cations. Precipitated yellow precipitate, soluble in acetate acid. This indicates the presence of cations in the solution:
	A. * Strontium
B. Barium
C. Calcium
D. Mercury (I)
E. Argentum (I)
	Under the action of a solution of potassium chromate on strontium cation, a yellow precipitate precipitates, which is soluble in acetate acid.
Sr2+ + CrO42– = SrCrO4↓

	22.
	To bind hydrogen ions in the identification of potassium ions with tartaric acid, a solution is used:
	A. Sodium Acetate
B. Sodium hydroxide
C. Ammonia
D. Sulfuric acid
E. hydrochloric acid
	Sodium hydrotartrate NaHC4H4O6, or tartaric acid, in the presence of sodium acetate at a sufficient concentration of potassium ions K + in the solution gives a white crystalline precipitate of potassium hydrotartrate:
HC4H4O6- + K+ → KHC4H4O6↓

	23.
	In a chemical analytical laboratory, a specialist studied solutions containing a mixture of cations. Which solution contains only cations of the second analytical group?
	A. Ag+, Hg22+, Pb2+
B. Hg22+, NH4+, Ag+
C. Na+, Pb2+, Ni2+
D. Na+, Hg22+, NH4+
E. Pb2+, Ag+, Co2+
	The analytic group II includes cations of the d-elements Ag +, Hg2 + and the p-element Pb2 +.

	24.
	During a systematic analysis, the solution was treated with a group reagent 1 M H2SO4 in the presence of ethyl alcohol, and a white precipitate formed. Which cations are present in the solution?
	A. III

B. I

C. II

D. IV

E. VI
	The group reagent for cations of the analytical group III is a 1M solution of H2SO4 in the presence of ethyl alcohol, which provides the precipitation of cations in the form of sulfates.

	25.
	Volatile calcium compounds color the colorless flame of the burner in this color:
	A. Red
B. Yellow
C. Violet
D. yellow green
E. Green
	Volatile calcium compounds color the colorless flame of the burner red.

	26.
	In the laboratory, it is necessary to identify the ammonium cation. You can use a solution:
	A. Nessler Reagent
B. Potassium Chromate
C. Zinc Uranyl Acetate
D. Chugaev Reagent
E. Sodium sulfate
	К2[HgI4] + КОН – Nessler Reagent
NH4+ + 2[HgI4]2– + 4OH– = [OHg2NH2]I + 7I– +3H2O

	27.
	Which of the indicated reactions for the determination of ammonium cations is specific?
	A. With alkali metal hydroxides when heated

B. With potassium hexahydroxyantimonate

C. With sodium hexanitrocobalt (III)

D. With potassium tetraiodohydrotartrate (II) in an alkaline medium

E. With sodium hexanitrocobalt (III) in an acidic environment
	Alkalis NaOH and KOH emit gaseous ammonia from ammonium salts when heated:
NН4Сl + NаОН = NН3↑ + Н2О + NаСl

	28.
	The analyst chemist carries out a qualitative systematic analysis of the cation mixture of the first analytical group. What cation is determined at the beginning of the study by a specific reaction?
	A. * Ammonium

B. Potassium

C. Sodium

D. Lithium

E. Silver
	Ammonium cation is determined at the beginning of the study by a specific reaction.

Alkalis NaOH and KOH emit gaseous ammonia from ammonium salts when heated:
NН4Сl + NаОН = NН3↑ + Н2О + NаСl

	29.
	The analyzed solution contains calcium chloride and sodium bromide. To identify the calcium ion in the analyzed solution, the solution was added:
	A. * Ammonium oxalate

B. Barium chloride

C. Sodium Chloride

D. Potassium iodide

E. Ammonium acetate
	The Ca2 + cations form with white ammonium oxalate (NH4) 2С2O4 a white crystalline precipitate of calcium oxalate CaС2O4 • Н2О, which is practically insoluble in water and acetic acid, but is easily soluble in mineral acids:
Ca2++ C2O42–→ CaC2O4 ↓

	30.
	What cation of the analytical group III (acid-base classification) is in solution, if the solution becomes cloudy after heating with gypsum water after some time?
	A. * Strontium

B. Calcium

C. Magnesium

D. Lead

E. Hydrargyrum (III)
	Plaster water (saturated CaSO4 solution) precipitates Ba 2 + and Sr 2 + ions in the form of sulfates: BaSO4, SrSO4.

Due to the small solubility product of BaSO4, a precipitate forms quickly. Through a rather large value of the solubility product of SrSO4, a precipitate forms slowly upon heating, in the form of turbidity.

	31
	Acid was added to the solutions of these salts. In which case is gas evolution observed?
	А* Na2CO3

B K2SO4

C CuSO4

D Na2SiO3

E Ca3(PO4)2
	Na2CO3 + H2SO4 = Na2SO4 + CO2↑ + H2O

	32
	To detect CO2 in the air, you can use:
	A * Aqueous solution of Ca (OH) 2
B An aqueous solution of NaOH

C CaO

D Fe (OH) 2
E Crystalline NaOH
	When CO2 is passed through lime water, a white precipitate forms  CaCO3:

Ca(OH)2 + CO2 ↔ CaCO3↓ + H2O

	33
	To determine nitrate anions, diphenylamine was added to the test solution. In this case, it is observed:
	A * Formation of a blue solution

B Yellow precipitate formation

C Formation of a blue precipitate

D Brown gas evolution

E Characteristic odor
	Nitrate ions oxidize diphenylamine, and a blue compound forms:
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	34
	To a solution acidified with sulfuric acid containing anions of the third analytical group, a solution of potassium iodide was added. The release of free iodine is observed. What anions are present in solution?
	A * Nitrite ions

B Carbonate ions

C Sulfate ions

D Bromide ions

E Acetate ions
	Nitrite ions in the presence of a dilute mineral acid oxidize iodide ions to free diiod, while the chloroform layer is colored red-violet:
2NO– + 4H+ + 2I– ( 2NO↑ + 2H2O + I2

	35
	Select reagents to detect sulfate ions in a solution containing carbonate, sulfate, phosphate ions:
	А* Ba(NO3)2, HCl

B Ba(NO3)2, NaOH

C BaCl2, H2O

D CaCl2, NH4OH

E AgNO3, HNO3
	Sulfate ions with barium cations form a white BaSO4 precipitate, do not dissolve in acids and alkalis:
SO42– + Ва2+ ↔ BaSO4↓

	36
	When anions were detected in the solution by a fractional method, they carried out a reaction with antipyrine - an emerald-green color of the solution appeared. What anion caused this analytical effect?
	A * Nitrite ion

B Chromat ion

C nitrate ion

D Bromide ion

E Iodide Ion
	Nitrite ions react with antipyrine in an acidic environment with the formation of nitrosoantipyrine of emerald green color:
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	37
	Nitrite ions react with antipyrine in an acidic environment with the formation of nitrosoantipyrine of emerald green color:
	А* CO32−

B SO42−

C SO32−

D CH3COO−

E I−
	When exposed to acid, carbonate ions decompose with the release of CO2 and H2O:
CO32– + 2H+ ( H2CO3 ( CO2↑ + H2O



	38
	Suggest reagents for the detection of nitrite ions in the presence of nitrate ions contained in the studied farm. preparation:
	A * Antipyrine and hydrochloric acid (developed)

B Iron (II) sulfate (developed) and potassium iodide

C Iron (III) sulfate (conc.) And potassium bromide

D Iron (II) chloride

E Iron (III) chloride
	Nitrite ions react with antipyrine in an acidic environment with the formation of nitrosoantipyrine of emerald green color:
[image: image3.png]




	39
	A solution of nitrate was added to a solution containing anions of the second analytical group. A pale yellow precipitate formed, insoluble in nitric acid and partially soluble in ammonia solution. What anions are present in solution?
	A * Bromide ions

B iodide ions

C chloride ions

D Sulfide ions

E Arsenite ions
	Bromide ions with argentum cations form a pale yellow precipitate AgBr:

Br– + Ag+ ↔ AgBr↓

The precipitate partially dissolves in a solution of ammonia:
AgBr↓ + 2NH4OH ↔ [Ag(NH3)2]+ + Br– + 2H2O

	40
	The solution, analyzed, contains calcium chloride and sodium bromide. To identify the calcium ion in the analyzed solution, the solution was added:
	A * Ammonium oxalate

B Barium Chloride

C Sodium Chloride

D Potassium iodide

E Ammonium acetate
	Oxalate ions form white crystalline precipitates with cations of the analytical group III:
Ca2+ + C2O42– ↔ CaC2O4↓

These properties are used to detect Ca 2 + cations in a systematic analysis.

	41
	The test solution contains ammonium and sodium cations. Specify the reagent that can detect sodium cations in this solution:
	A * Zincuanyl acetate

B Potassium oxalate

C Potassium tetraiodomercurate (II)

D Potassium hydrotartrate

E Potassium Benzoate
	Sodium ions with zinc zinc acetate in neutral or acetate solutions form a yellow crystalline precipitate:
Na+ + Zn2+ + 3UO22+ + 8CH3COO– + СН3СООН + 9H2O ↔ NaZn(UO2)3(СH3COO)9 · 9H2O↓ + Н+

	42
	What cation of the analytical group III (acid-base classification) is in solution, if the solution becomes cloudy after heating with gypsum water after some time?
	A * Strontium

B Calcium

C Magnesium

D Lead

E Mercury (III)
	Gypsum water (saturated CaSO4 solution) precipitates Ba2 + and Sr2 + ions in the form of sulfates:Sr2+ + SО42– ↔ SrSО4↓

Through a sufficiently large value of the solubility product, the SrSO4 precipitate forms slowly upon heating, in the form of turbidity. Ca2 + - cations are not precipitated with gypsum water because, due to the high solubility of the CaSO4 precipitate (SCaSO4 = 5 • 10-3 mol / dm3), the concentration of SO42– ions in a saturated CaSO4 solution is insufficient to exceed the value of the solubility product of CaSO4

	43
	In the pharmacopeia analysis, a reaction with:
	A * 2 – methoxy-2 – phenylacetic acid

B 8-hydroxyquinoline

C diphenylamine

D Diacetyldioxime

E Tetraphenylborate
	Sodium ions with 2 – methoxy-2 – phenylacetate acid in aqueous ethanol solutions form a voluminous white crystalline precipitate:
Na+ + 2C6H5СН(OCH3)COOН ↔ C6H5СН(OCH3)COOН ∙ C6H5СН(OCH3)COONa↓ + H+

	44
	In a chemical analytical laboratory, a specialist studied solutions containing a mixture of cations. Which solution contains only cations of the second analytical group?
	А* Ag+, Hg22+, Pb2+

B Hg22+, NH4+, Ag+

C Na+, Pb2+, Ni2+

D Na+, Hg22+, NH4+

E Pb2+, Ag+, Hg22+
	The analytic group II includes cations of the p-element Pb 2 + and d-elements Ag  +, Hg 2 2 +.

	45
	What reagent in the systematic analysis can be used to separate argentum and mercury (I) chlorides and simultaneously detect mercury (I) cations?
	A * Ammonia solution

B alkali solution

C Hot water

D Nitric acid solution

E Excess Concentrated Hydrochloric Acid
	Silver chloride, unlike dimercurium (I) dichloride, is dissolved in an ammonia solution:
AgCl↓ + 2NH3·H2O ( [Ag(NH3)2]+ + Cl– + 2H2O

This reaction is used to separate AgCl from Hg2Cl2 in a systematic analysis. Dimercuria (I) dichloride in a solution of ammonia blackens due to the formation of finely divided metallic mercury:
Hg Cl↓ + 2NH3·H2O ( [NH2Hg2]Cl↓ + NH4+ + Cl– + 2H2O

[[NH2Hg2]Cl↓ ( NH2HgCl↓ + Hg↓

These reactions are used to detect Hg22 + ions during analysis.

	46
	What cations form a black precipitate when interacting with sodium sulfide?
	A * Lead and Іilver

B Calcium and Magnesium

C Іodium and potassium

D Ammonium and aluminum

E Zinc and Cadmium
	Argentum (I) - and lead (II) - cations with sulfide ions form black precipitates of the corresponding sulfides:
Pb2+ + S2– ↔ PbS↓

2Ag+ + S2– ↔ Ag2S↓ 

	47
	Which cationic salt turns the flame purple?
	A * Potassium

B Sodium

C Strontium

D Barium

E Calcium
	Potassium salts color the colorless flame of the burner purple. To eliminate the camouflage effect of salts of Na + ions, the flame is examined through blue glass.

	48
	When a dilute solution of hydrochloric acid was added to the analyzed solution, a white curdish precipitate formed. What ions does this indicate?
	A * Argentum (silver)

B Ammonium

C Iron (II)

D Barium

E iodine
	Cations of the second analytical group form white precipitates with hydrochloric acid.
Ag+ + Cl– ↔ AgCl↓

	49
	Which of the following reagents should be used to determine the presence of Ca2 + cation in the solution?
	А* (NH4)2C2O4

B HCl

C HNO3

D KCl

E NaBr
	Oxalate ions form a white precipitate with Ca 2 + cations:
Ca2+ + C2O42– ↔ CaCrO4↓



	50
	A solution of potassium chromate was added to the test solution. The precipitated yellow precipitate does not dissolve in acetic acid. This indicates that in the test solution there are cations:
	A * Barium

B Calcium

C Sodium

D cobalt

E Magnesium
	Chromat ions form yellow precipitates with Ba2 + and Sr2 + cations:
Ba2+ + CrO42– ↔ BaCrO4↓

ДР = 1, 2·10–10

Sr2+ + CrO2– ↔ SrCrO4↓

ДР = 3, 6·10–5

Осадок стронция в отличие от хромата бария растворяется в ацетатной кислоте:

SrCrO4 + CH3COOH → Sr2+ + HCrO4– + CH3COO-

	51
	The cations of the third analytical group are separated in a systematic analysis using which group reagent:
	A * 1 M solution of sulfuric acid in the presence of ethanol

B 1 M potassium chromate solution

C 0.1 M sodium carbonate solution

D 0.1 M solution of ammonium oxalate

E 1 M solution of ammonium carbonate 
	The group reagent for the analytical group of cations III is a solution of 1 M H2SO4 in the presence of ethyl alcohol, which ensures the precipitation of cations of this group in the form of sulfates.

	52
	A 1 M sulfuric acid solution was added to the test solution. A white precipitate precipitated, which dissolves in alkalis. This indicates the presence in solution:
	A * Lead cations

B Calcium Cations

C Barium Cations

D Silver Cations

E Mercury Cations (I)
	Cations of the analytical group II with sulfate ions form slightly soluble white compounds in water:
Pb2+ + SO42– ↔ PbSO4↓

Lead (II) sulfate is soluble in alkalis and in a 30% solution of ammonium acetate:
PbSO4↓ + 3OH– ( [Pb(OH)3]– + SO42–

2PbSO4↓ + 2CH3COO– ( [Pb(CH3COO)2 ·PbSO4] + SO42–

	53
	In a systematic analysis, to transfer the sulfates BaSO4, SrSO4, CaSO4 into carbonates, a saturated solution is used when heating:
	А* Na2CO3

B CaCO3

C (NH4)2CO3

D MgCO3

E CO2
	n a systematic analysis, for the conversion of BaSO4, SrSO4, CaSO4 sulfates to carbonates, the following solutions are used in heating: Na2CO3, K2CO3, (NH4) 2CO3

	54
	What is the analytical effect observed in the determination of potassium cation with a solution of sodium hexanitrocobaltate (III)?
	A * Yellow crystalline precipitate

B White crystalline precipitate

C Yellow color of the solution

D Black crystalline precipitate

E Red crystalline precipitate
	Potassium ions with a solution of sodium hexanitrocobaltate (III) form a yellow crystalline precipitate:
2K+ + Na+ + [Co(NO2)6]3- ↔ K2Na[Co(NO2)6]↓


Theme 2: Analysis of cations IV-VI analytical groups
	№
	Tests on booklets "Krok-1"
	Distractors (AE)
	Explanation

	1. 
	Under the action of a cation mixture under study on a KOH solution, a white precipitate formed which dissolved in excess reagent. Under the action of a solution of K4 [Fe (CN) 6], a white precipitate formed. What cation is present in solution?
	А* Zn3+

B Cr3+

C Ca3+

D Ba3+

E Fe3+
	Cations of the IV analytical group with solutions of sodium or potassium hydroxides form precipitates of hydroxides:
Zn2+ + 2OH– → Zn(OH)2
In a slightly acidic environment, zinc (II) ions form a white precipitate of a double salt with potassium hexacyanoferrate (II)
3Zn2++ 2K++ 2[Fe(CN)6]4+ → K2Zn3[Fe(CN)6]2↓

	2. 
	For analysis, a solution was taken containing the cation V of the analytical group (acid-base classification). An alkaline solution of sodium hexahydroxostannate was added to the mixture - a black precipitate formed, which indicates the presence of a cation:
	А* Bi3+

B Fe3+

C Sb3+

D Fe3+

E Mg3+
	Hexahydrocstannate (II) ions reduce Bi3 + cations to black metallic bismuth:
2Bi(OH)3 + 3[Sn(OH)6]4– → 2Bi↓ + 3[Sn(OH)6]2– + 6OH–

	3. 
	The separation of cations of V and VI analytical groups (acid-base classification) in the systematic analysis is carried out under the action of excess:
	A * Concentrated ammonia solution

B Sodium hydroxide solution

C A solution of hydrochloric acid

D Potassium hydroxide solution

E Sulfuric Acid Solution
	To separate the cations of the V and VI analytical groups, an excess of concentrated NH4 ∙ H2O solution is added to the centrifugate, while the cations of the V analytical group form a precipitate of the corresponding hydroxides and basic salts, and the cations of the VI group remain in the solution in the form of ammonia.

	4. 
	Which ion when heated with metallic zinc in an acidic medium forms a gas - arsine, which causes the appearance of a yellow-brown spot on paper saturated with mercury (II) salts:
	A * Arsenate

B Phosphate

C nitrate

D sulfide

E Sulfate
	Small amounts of arsenic are determined in an acidic medium; for this, As (III) and As (V) are reduced by metallic zinc to gaseous arsine AsH3 ↑.

Blackening of filter paper moistened with AgNO3 solution indicates the presence of AsH3↑: 
AsO43– + 4Zn0 + 11H+ → AsH3↑.+ 4Zn2+ + 4H2O

	5. 
	The test mixture contains cations Mg2+, Ni2+, Co2+. What reagent can detect Ni2 + cation in this mixture?
	A * Dimethylglyoxime

B Ammonia

C 1-nitroso-2 – naphthol

D Magneson-1

E Alizarin
	Chugaev’s reagent in the ammonia medium forms with red nickel (II) cations a red precipitate of the intramuscular compound of nickel (II) dimethyl glyoximate. The reaction is carried out in an ammonia buffer solution. This is the most selective reaction for determining nickel (II) cations:
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	6.
	Filter paper, impregnated with a solution of cobalt (II) nitrate and examined with a solution after burning forms a blue ash. This proves the presence of ions:
	А* Al3+

B Cr3+

C Ni3+

D Sb3+

E Zn3+
	Compounds of aluminum, when calcined with Co (NO3) 2, turn blue due to the formation of cobalt (II) dioxoaluminate (III), which is called "Tenar blue":
4Al(OH)3 + 2Co(NO3)2 → 2Co(AlO2)2 + 4NO2↑+ O2↑+6H2O

	7.
	In a qualitative analysis, under the action of an excess of a NaOH group reagent on aluminum ions, the following is formed:
	A * Sodium hexahydroxoaluminate

B Aluminum hydroxide

C Sodium metaaluminate

D Basic aluminum salts

E alumina
	Hydroxides of cations of the IV analytical group have amphoteric properties, therefore, they dissolve in excess alkali and form hydroxoanions:
Al(OH)3 + 3OH– → [Al (OH)6]3–

	8.
	When analyzing a mixture of cations of the IV analytical group, Zn2 + cations under certain conditions can be determined by the fractional method with the following reagent:
	A * Dithizon

B Rosin ammonia

C Alkalis

D Carbonates of alkali metals

E Dimethylglyoxime
	Dithizone (diphenylthiocarbazone) forms, with zinc (II) cations in chloroform, an in-complex salt of bright red color:
[image: image5.png]N=N—C,H,

Zn+ 4+ 25=C] —_—
NH—NH—CH,

CHAN,

CH—NH—N=C





	9.
	The presence of which of the d-element ions in solutions can be determined using  K4[Fe(CN)6]?
	А* Fe3+

B Fe3+

C Zn3+

D Cr3+

E Cu3+
	Iron (ΙΙΙ) cations form a dark blue precipitate of Prussian blue with potassium hexacyanoferrate (II).
4Fe3+ + 3[Fe(CN)6]4- ( Fe4[Fe(CN)6]3

	10.
	Zinc and aluminum cations are present in the solution. Indicate the reagent that allows detecting zinc cation in this solution:
	A * Potassium hexacyanoferrate (II) solution

B Sodium hydroxide solution

C cobalt nitrate Co (NO3) 2

D Excess 6M sodium hydroxide in the presence of hydrogen peroxide

E Sulfuric Acid Solution
	In a slightly acidic medium, zinc (II) ions form a white precipitate of a double salt with potassium hexacyanoferrate (II):
3Zn2+ + 2K+ + 2[Fe(CN)6]4– → K2Zn3[Fe(CN)6]2↓

The reaction can be used to detect zinc (II) ions in the presence of aluminum ions, which do not form a precipitate with this reagent.

	11.
	In the chemical analytical laboratory, the aluminum cation is identified by reaction with alizarin to form an “aluminum lacquer”. What color has the compound that forms?
	A * bright red

B bright purple

C Bright Green

D bright blue

E Bright yellow
	Alizarin (1, 2-dioxioanthraquinone) in an alkaline medium forms with Al3 + ions a bright red complex salt, which is called "Aluminum varnish":
[image: image6.png]o oH

on QLI ™ oc





	12.
	An analytical chemist used potassium hexacyanoferrate (II) reagent solution (pharmacopeia reaction) to identify zinc (II) cations. What color is the precipitate formed?
	A * White

B Zholty

C Black

D green

E Red
	In a slightly acidic medium, zinc (II) ions form a white precipitate of a double salt with potassium hexacyanoferrate (II):
3Zn2+ + 2K+ + 2[Fe(CN)6]4– → K2Zn3[Fe(CN) 6] 2↓

	13.
	What group IV cations are in solution if a colored precipitate is formed under the influence of sodium hydroxide solution, soluble in excess of reagent?
	A * Chrome

B bismuth

C Zinc

D Manganese

E Lead
	Cations of the IV analytical group with solutions of sodium or potassium hydroxides form precipitates of hydroxides:
Cr3+ + 3OH– → Cr(OH)3↓

Hydroxides of cations of the IV analytical group have amphoteric properties, therefore, they dissolve in excess alkali:
Cr(OH)3↓ + 3OH– → [Cr(OH)6]3–

Hydrogen peroxide, which is part of the group reagent, oxidizes the hydroxo and oxo anions formed in higher oxidation states:
2[Cr(OH)6]3– + 3H2O2 → 2CrO42– + 8H2O + 2OH–

The solution then turns yellow. This reaction is used to determine Cr3 + ions.

	14.
	An ammonium thiocyanate solution was added to a solution containing a cation of the fifth analytical group (acid-base classification). The solution turned red. What cations does this analytic effect indicate?
	A * Cations of ferum (III)

B Ferium Cations (II)

C Manganese (II) Cations

D Bismuth cations

E Magnesium Cations
	Iron (ΙΙΙ) cations form complex compounds with thiocyanate ions

compounds that color the solution red, for example:
Fe3+ + 3NCS– → [Fe(NCS)3]

	15.
	Mn2 + ions belong to the Vth analytical group of cations. The qualitative reaction for these cations is:
	A * Oxidation in an acidic environment

B Interaction with Fe3 + in an acidic environment

C alkali action

D Effect of acids

E Formation of insoluble complexes
	Manganese (II) hydroxide is easily oxidized by hydrogen peroxide, and a dark brown precipitate forms H2MnO3 (MnO2 ·nH2O).

Mn(OH)2↓ + H2O2 → Н2MnO3 + Н2О↓ 

	16.
	To identify Co2 + ions in the presence of Fe3+, to mask Fe3+ ions, the following are added to the solution:
	A * Fluoride ions

B Chloride ions

C bromide ions

D Nitrite ions

E Sulfate ions
	Masking Fe3 + ions:
Fe3+ + 6F– → [FeF6]3-

	17.
	The group reagent for cations of the VI analytical group (acid-base classification) Co2 +, Ni2 +, Cd2 +, Cu2 +, Hg2 + is an excess of concentrated ammonium hydroxide. In this case, education is observed:
	A * Water-soluble ammonia complex compounds

B Acid soluble hydroxide cations

C Colored, water-insoluble compounds

D Alkali soluble hydroxide cations

E Hydroxides of cations insoluble in excess ammonium hydroxide
	An aqueous solution of ammonia, if added in a small amount, forms basic salts or amide compounds with cations of the VI analytical group.

With the addition of an excess of ammonia solution, the basic salts and amide compounds of cations of the VI analytical group dissolve to form ammonia complexes.



	18.
	In a solution containing copper (II) and zinc cations, copper cations can be determined using an excess of such a reagent:
	A * 6M ammonia solution

B 2M sulfuric acid solution

C 6M potassium hydroxide solution

D 2M hydrochloric acid solution

E 2M solution of ammonium carbonate 
	An aqueous solution of ammonia, if added in a small amount, forms basic salts or amide compounds with cations of the VI analytical group.
2Cu2+ + 2NH3·H2O + SO42– → (CuOH)2SO4↓ (green) + 2NH4+

When an excess of ammonia solution is added, the basic salts and amide compounds of cations of the VI analytical group dissolve to form ammonia complexes: 
(CuOH)2SO4↓ + 8NH3·H2O → 2[Cu(NH3)4]2+ + SO42– +2OH– + 8H2O (blue solution)

Hydroxides of cations of the IV analytical group have amphoteric properties, therefore, they dissolve in excess alkali:
Zn2+ + 2OH– → Zn(OH)2

Zn(OH)2↓+ 2OH– → [Zn(OH)4]2–

	19.
	To a solution containing cations of the sixth analytical group (acid-base classification), a solution of potassium iodide was added. A red precipitate precipitated soluble in excess reagent. What cations are present in solution?
	A * Mercury (II)

B Nickel

C cobalt (II)

D bismuth

E Cadmium
	Potassium iodide forms a bright orange precipitate with Hg2 + ions:
Hg2+ + 2I– → HgI2↓

The precipitate dissolves in excess reagent with the formation of a colorless complex anion:
HgI2↓ + 2I– → [HgI4]2–

	20.
	During the analysis of V cations and the analytical group (acid-base classification) under the action of a group reagent, it is possible not only to separate the group, but also to identify ions:
	А* Cu (II)

B Co (II)

C Ni (II)

D Hg (II)

E Cd (II)
	Solutions of NaOH or KOH with cations VI and the analytical group form colored hydroxides. All hydroxides of cations VI and the analytical group are dissolved in acids, for example:
Ni(OH)2↓+ 2H+ → Ni2+ + 2H2O, 

аnd Cu(OH)2 partially soluble in excess concentrated alkali:
Cu(OH)2↓+ 2OH– → [Cu(OH)4]2– + 2H2O

	21.
	An ammonia buffer and a solution of 8-hydroxyquinoline were added to the solution of cations of the analytical group V of the analytical group. A yellow-green precipitate formed. What are these cations?
	A * Magnesium

B Calcium

C ammonium

D Iron (II)

E Manganese
	Magnesium in the presence of ammonia buffer reacts with a solution of 8-hydroxyquinoline. A yellow-green precipitate forms:
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	22.
	The presence of arsenic in raw materials used in pharmaceutical enterprises is determined by the Marsh reaction. In the process of determination, a compound of arsenic with hydrogen is formed. What is the oxidation state of arsenic in this compound?
	A. –3

B. +3

C. +5

D. –5

E. +1
	The Marsh reaction serves to qualitatively discover very small amounts of arsenic As. All arsenic compounds in an acidic solution are reduced by metallic zinc to arsine:
K3AsO3 + 3Zn + 9HCl = 3ZnCl2 +AsH3 + 3H2O + ЗКСl. 

2AsH3 = 2As + 3Н2

	23.
	When analyzing a mixture of cations of the IV analytical group, Zn cations under certain conditions can be determined by a small method with the following reagent:
	A. Dithizon
B. Ammonia solution
C. Alkalis
D. Carbonates of alkali metals
E. Dimethylglyoxime
	Dithizone forms a bright red color with a zinc cation in chloroform.

	24.
	The presence of which of the d-element ions in solutions can be determined using K4[Fe(CN)6]?
	A. Fe3+
B. Fe2+
C. Zn2+
D. Cr3+
E. Cu2+
	4Fe3+ + 3[Fe(CN)6]4– = Fe4[Fe(CN)6]3

A dark blue precipitate of « Prussian blue» is formed.

	25.
	The group reagent for cations V and the analytical group (acid-base classification) Co2 +, Ni2 +, Cd2 +, Cu2 +, Hg2 + is an excess of concentrated ammonium hydroxide. In this case, education is observed:
	A. Water Soluble Ammonia Complexes

B. Hydroxide cations soluble in acids

C. Stained, water-insoluble compounds

D. Alkaline soluble hydroxide cations

E. Hydroxide cations insoluble in excess ammonium hydroxide
	Under the action of an excess of concentrated ammonium hydroxide, most of the cations of the 6th analytical group form water-soluble complex compounds.

	26.
	Zinc and aluminum cations are present in the solution. Indicate the reagent that allows detecting zinc cations in this solution:
	A. Potassium hexacyanoferrate (II) solution
B. Sodium hydroxide solution
C. Cobalt nitrate Co (NO3) 2
D. Excess 6M sodium hydroxide in the presence of hydrogen peroxide
E. Sulfuric Acid Solution
	In a slightly acidic environment, the zinc cation forms a white salt of a double salt with potassium hexacyanoferrate (II):
3Zn2+ +2K++2[Fe(CN)6]4– = K2Zn3[Fe(CN)6]2

	27.
	An ammonium thiocyanate solution was added to a solution containing a cation of the fifth analytical group (acid-base classification). The solution turned red. What cations does this analytic effect indicate?
	A. Iron Cations (iii)
B. Cations of iron (II)
C. Cations of Manganese (II)
D. Bismuth cations
E. Magnesium cations
	The cation of iron (III) with thiocyanate ions forms complex compounds that color the solution in red.
Fe 3+ + 3NCS– =[Fe(NCS)3]



	28.
	In a solution containing copper (II) and zinc cations, copper cations can be determined using an excess of such a reagent:
	A. 6M ammonia solution
B. 2M Sulfuric Acid Solution
C. 6M potassium hydroxide solution
D. 2M hydrochloric acid solution
E. 2M solution of ammonium carbonate
	CuSO4+2NH4OH = Cu(OH)2↓+2NH4Cl

Cu2(OH)2SO4 + 6NH4OH+ (NH4)2SO4 ↔ 2[Cu(NH3)6]SO4 + 8H2O Blue solution
Zn2+ +2OH– = Zn(OH)2↓

Zn(OH)2 + 2OH– = Zn(OH)42–

	29.
	What reagent can separate magnesium cations from other cations of the Vth analytical group in a systematic analysis?
	A. Saturated ammonium chloride solution
B. Excess Concentrated Ammonia Solution
C. Hydrogen peroxide
D. Nitric acid
E. Alkaline solution
	Magnesium hydroxide is dissolved in concentrated solutions of ammonium salts due to the reaction:
Mg(OH)2 + NH4+ = MgOH+ + NH4OH

	30.
	A characteristic reaction for the detection of mercury (II) cations is a reaction with potassium iodide. When carrying out the reaction, observe:
	A. Bright red precipitate
B. Bright red solution
C. Dirty green sediment
D. Black sediment
E. Orange precipitate
	Potassium iodide forms a red precipitate with a mercury cation:
Hg 2++2I– =HgI2

	31
	Of the cations of the IV analytical group can be opened by the drop method with alizarin using analytical masking?
	А* Al3+

B Sn2+

C Zn2+

D Cr3+

E Sn [IV]
	Alizarin (1, 2-dioxioanthraquinone) in an alkaline medium forms from Al3 + ions an intra-complex salt of bright red color, which is called "Aluminum varnish»
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	32
	When exposed to the test mixture of cations, a KOH solution precipitated a white precipitate, dissolved in excess reagent. Under the action of a solution of K4 [Fe (CN) 6], a white precipitate formed. What cation is present in solution?
	А* Zn2+

B Cr3+

C Ca2+

D Ba2+

E Fe3+
	In a slightly acidic environment, zinc (II) ions form a white precipitate of a double salt from potassium hexacyanoferrate (II):
3Zn2+ + 2K+ + 2[Fe(CN)6]4– ↔ K2Zn3[Fe(CN)6]2↓



	33
	Dry matter analysis always begins with previous tests. The test sample is white, which allows us to conclude that there is no compound in the sample:
	A * Chromium (III)

B Magnesium (II)

C Zinc (II)

D Aluminum (III)

E Barium (II)
	Of these salts, only chromium (III) compounds have color. For example:
Cr2O3, Cr(OH)3, CrF3, CrBr3, CrOF – green powders;
CrCl3, Cr2(SO4)3, CrI3 – dark purple powders;
Cr2S3 – black powder.

	34
	Indicate the type of reaction that is used to detect the Fe3 + cation:
	A * Complexation

B Precipitation

C hydrolysis

D Neutralization

E Redaction
	Ferum (III) - ions form complex compounds with thiocyanate-ions, which color the solution in red:

Fe3 + + 3 SCN- = [Fe(SCN)3]

  With an excess of tocyanate ions, complex ions are formed:

[Fe (SCN) 4] -; [Fe (SCN) 5] 2-; [Fe (SCN) 6] 3-

	35
	In a qualitative analysis, under certain conditions, a specific reagent for Fe3+ cations is 
K4 [Fe(CN)6]. What color is the precipitate formed?
	A * Blue

B White

C Brown

D red

E Black
	Iron (III) cations form a dark blue precipitate of Prussian blue with a solution of potassium hexacyanoferrate (II).
4Fe3+ + 3[Fe(CN)6]4– ↔ Fe4[Fe(CN)6]3↓



	36
	The test solution of the drug contains cations of magnesium (II), aluminum (III). With what reagent can these cations be separated in the analysis of this drug?
	A * alkali solution

B Hydrogen peroxide in an acidic environment

C Nitrate Solution

D Hydrogen peroxide in ammonia

E Hydrochloric acid solution
	The test solution of a drug containing magnesium (II) and aluminum (III) cations can be separated using an alkali solution.

Under the action of an alkali solution on magnesium cations, a white precipitate forms, does not dissolve in excess reagent:
Mg2+ + 2OH– ↔ Mg(OH)2↓

Under the action of an alkali solution on aluminum cations, a white precipitate forms, which dissolves in excess reagent:
Al3+ + 3OH– ↔ Al(OH)3↓

Al(OH)3↓ + 3OH– ↔ [Al(OH)6]3–

	37
	Under the action of dimethylglyoxime on a solution containing cations V and the analytical group (acid-base classification), a crimson precipitate was observed. Which cation caused this analytical effect?
	A * Nickel Cation (II)

B Mercury Cation (II)

C copper cation (II)

D Cadmium Cation (II)

E Cobalt Cation (II)
	Chugaev’s reagent in an ammonia medium forms with Nickel (II) cations a red precipitate of an intramuscular compound - nickel (II) dimethylglyoximate:
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	38
	A qualitative reaction for the determination of Cr (VI) compounds is the formation of chromium oxide-dioxide, which stains the ether layer in blue. Specify the formula for this chromium compound:
	А* Н2CrO6

B CrO3

C Cr2O3

D CrO

E NaCrO2
	In an acidic medium, dichromate (VI) ions turn into H2CrO6, which has an intense blue color
Cr2O72– + 4H2O2 + 2H+ ( 2H2CrO6 + 3H2O 



	39
	Concentrated nitric acid and crystalline lead dioxide were added to the test solution. The solution turned crimson. Which cation is indicated by this analytical effect?
	A * Manganese (II)

B Bismuth (III)

C Iron (III)

D Chromium (III)

E Stania (II)
	Manganese (II) cation is oxidized by strong oxidizing agents, for example, diammonium hexaoxoperoxodisulfate ((NH4)2S2O8), PbO2 to MnO4–
2Mn2+ + 5S2O82– + 8H2O ( 2MnO4– + 16H+ + 10SO42–

The reaction proceeds when heated and in the presence of silver salts (catalyst). This is the reaction of detecting manganese (II) ions.
5PbO2 + 2Mn2+ +4H+ ( 5Pb2+ + 2H2O +2MnO4– 

The reaction proceeds when boiling in the presence of concentrated HNO3.

	40
	When the analyzed excess of ammonia was added to the solution, it turned bright blue. This indicates the presence of ions in the solution:
	A * Copper

B Argentuma

C Lead

D Bismuth

E Mercury (II)
	The group reagent for the VI analytical group is a concentrated ammonia solution, which forms soluble ammonia complexes with V cations and groups.

When an ammonia solution acts on copper (II) salts, a green precipitate of the basic salt forms:
2Cu2+ + 2NH3 ·H2O + SO42– ↔ (CuOH)2SO4↓ (green) + 2NH4+

When an excess of ammonia is added, the basic copper salt dissolves to form a blue solution: 
(CuOH)2SO4↓ + 8NH3 ·H2O ( 2[Cu(NH3)4]2+ (blue solution) + SO42– +2OH– + 8H2O

	41
	The test mixture contains iron (III) and copper (II) cations. The action of which group reagent can be used to separate these cations:
	A * Concentrated ammonia solution

B Solution of sodium hydroxide and hydrogen peroxide

C Concentrated hydrochloric acid solution

D Sodium hydroxide solution

E Concentrated Sulfuric Acid Solution
	The test mixture containing the cations of iron (III) and copper (II) can be separated using a concentrated solution of ammonia. Under the action of an ammonia solution on iron (III) cations, a brown precipitate of iron (III) hydroxide is formed; it does not dissolve in excess ammonia:
Fe3+ + 3NH4OH = Fe(ОН)3↓ + 3NH4+

When an ammonia solution acts on copper (II) cations, a green precipitate forms, which dissolves in excess ammonia to form a blue solution:
2Cu2+ + 2NH3 ·H2O + SO42– ↔ (CuOH)2SO4↓ (green) + 2NH4+

(CuOH)2SO4↓ + 8NH3 ·H2O ( 2[Cu(NH3)4]2+ (blue solution) + SO42– +2OH– + 8H2O

	42
	In a qualitative analysis, under the action of an excess of a group reagent (sodium hydroxide solution) on the cations of the IV analytical group, chromium (III) ions form:
	A * Sodium (III) hexahydroxochromate

B Hydroxide of chromium (III)

C Chromium oxide (III)

D Chromium (II) hydroxide

E Chromium oxide (II)
	The hydroxyanions of cations of the IV analytical group are stable only in strongly alkaline media. With a decrease in the pH of the solutions, for example, with the addition of hydrochloric acid, precipitates of the corresponding hydroxides are formed:
Сr3+ + OH– = Сr(ОН)3↓

Сr(ОН)3↓+ 3OH– = [Сr(ОН)6]3–

	43
	The presence of which of the d-element ions in solutions can be determined using  K4[Fe(CN)6]?
	А* Fe3+

B Zn2+

C Cr3+

D Ni2+

E Cu2+
	Iron (ΙΙΙ) cations form a dark blue precipitate of «Prussian blue» with a solution of potassium hexacyanoferrate (II)
4Fe2+ + 2[Fe(СN)6]4– ↔ Fe4[Fe(СN6)]2↓ 

	44
	Which cations with potassium iodide solution form an orange-red precipitate that dissolves in excess reagent to form a colorless solution?
	А* Mercury (II)

B Mercury (I)

C Bismuth

D Stybium (V)

E Lead
	Potassium iodide forms a bright orange precipitate with Hg2 + ions and dissolves in excess of the reagent to form a colorless solution:
Нg2+ + 2I– ↔ НgI2↓

НgI2+ 2I– ↔[НgI4]2–

	45
	Indicate which ions are in the solution if, when heated with (NH4)2S2O8 in the presence of AgNO3, the solution acquires a crimson color?
	А* Mn2+

B Fe3+

C Fe2+

D Co2+

E Cu2+
	Manganese (II) cation is oxidized by strong oxidizing agents, for example, diammonium hexaoxoperoxodisulfate (NH4) 2S2O8.

The reaction proceeds when heated in the presence of AgNO3 (catalyst).
2Mn2+ + 5S2O82– + 8H2O ( 2MnO4– + 16H+ + 10SO42–

5PbO2 + 2Mn2+ +4H+ ( 5Pb2+ + 2H2O +2MnO4–

	46
	Indicate the compound, the qualitative determination of which is accompanied by the appearance of a blue color of the ether layer:
	А* H2O2

B Cl2

C Na2HPO4

D MnSO4

E FeSO4
	A known method for the identification of hydrogen peroxide, according to which an aqueous solution of the analyte interacts with potassium dichromate in the presence of sulfuric acid, which leads to the formation of blue chrome acids. The reaction is carried out in the presence of diethyl ether, where a blue solution of suprachromic acid is extracted with shaking


TOPIC 3: Analysis of anions of I-III analytical groups
	№
	Tests from Krok1 booklets
	Distractors (AE) Explanation
	Explanation

	1. 
	When analyzing the anions of I-III analytical groups, a systematic analysis is necessary with the joint presence of:
	A * Sulfate, sulfite, thiosulfate and sulfide ions

B Sulfate, acetate, phosphate ions

C Sulfate, nitrate, chloride ions

D Sulfate, oxalate, acetate ions

E Sulfate, arsenate, nitrate ions
	To determine S2–, SO42–, SO32–, S2O32 – ions in case of joint presence, it is necessary to carry out a systematic analysis for the following reasons:

1. S2– and SO32 –– ions are anions of unstable acids, and upon acidification of their solutions, reactions occur:
S2– + 2H+ → H2S↑

SO32– + 2H+→ H2SO3→H2O + SO4↑ 

The reaction products (H2S and SO2) interact with each other:
SO2↑ + 2H2S↑ → 3S↓ + 2H2O

Thus, only the gas that is released in excess will be noticeable. If there is an excess of SO32–, then upon acidification of the solution, SO22– and S2– are formed - decomposition products of the S2O32 – ion and it is rediscovered.

2. A mixture of SO32– and S2O32 – ions upon acidification form the same products as S2O32 – ions.

3. In the presence of S2O32 – or S2– and S2O32 – ions, it is difficult to determine S2O42 – anions, because during the analysis, upon acidification of the solution and the action of a group reagent, a white sulfur precipitate is formed, which can be considered as BaSO4 ↓.

	2. 
	The test mixture contains Cl, Br, and I ions in equimolar amounts. The sequence of formation of foreign substances during argentometric titration will be determined:
	A * The solubility product of the corresponding silver halides

B value of redox potentials

C Choice of titration method - direct or reverse

D value of the mobility of the corresponding anions

E ionic strength of the solution
	The sequence of formation of foreign substances during argentometric titration is determined by the solubility product of the corresponding silver halides.

	3. 
	When analyzing the pharmaceutical product, anions of the third analytical group were found. Specify the reagents for the reaction of the "brown ring":
	A * iron (II) sulfate (crystalline) and sulfuric acid (conc.)

B iron (II) sulfate (dil.) And sulfuric acid (dil.)

C iron (II) sulfate (dil.) And sulfuric acid (conc.)

D iron (III) sulfate (dil.) And sulfuric acid (dil.)

E iron (III) sulfate (dil.) And sulfuric acid (conc.)
	Nitrate ions with Fe2 + cations in the presence of concentrated sulfuric acid form a brown ring 
[Fe (NO)] SO4 at the interface of two liquids of different densities:
3Fe2+ + NO3– + 4H+ → 3Fe3++ NO↑ + 2H2O

SO42– + Fe2+ + NO → [Fe(NO)]SO4.

	4.
	To a solution containing anions of the second analytical group, a silver nitrate solution was added. A black precipitate formed, insoluble in the ammonia solution, but soluble when heated in dilute nitric acid. What anions are present in solution?
	A * Sulfide ions

B Iodide ions

C chloride ions

D Bromide ions

E Arsenite ions
	Sulfide ions with argentum cations form a black Ag2S precipitate:
S2– + 2Ag+ → Ag2S↓

	5.
	When CO2 is passed through an aqueous solution of sodium carbonate, the following forms:
	А* sodium bicarbonate

B sodium hydroxide

C sodium carbonate

D Carbonic acid

E sodium oxide
	When CO2 is passed through an aqueous solution of sodium carbonate, NaHCO3 is formed: 
Na2CO3 + CO2 + H2O → 2NaHCO3



	6.
	Arsenite and arsenate ions are part of some pharmaceuticals. A pharmacopeia reaction for the detection of these ions is a reaction with a solution:
	A * silver (I) nitrate

B Antipyrine

C Potassium iodide

D ammonium hydroxide

E sodium hydroxide
	Arsenate ions with argentum cations form a brown Ag3AsO4 precipitate:
AsO43– + 3Ag+ → Ag3AsO4↓

Arsenite ions with argentum cations form a yellow precipitate Ag3AsO3:

AsO33– + 3Ag+ → Ag3AsO3↓

	7.
	When passing the excess CO2 obtained by the action of dilute mineral acid on the carbonate ion through lime water, a precipitate (cloudiness of the solution) first forms, which disappears due to the formation of the product with further transmission of CO2:
	А* Ca(HCO3)2

B Ca(OH)2

C CaCO3

D H2CO3

E CO2 · H2O
	When exposed to acid, carbonate ions decompose with the release of CO2 ↑ and H2O:
CO32¬ + 2H+ → H2CO3 → CO2↑+ H2O

When CO2 ↑ is passed through lime water, a white precipitate of CaCO3 is formed:
Ca(OH 2 + CO2↑ → Ca CO3↓+ H2O

Which goes into Ca(HCO3)2

	8.
	Sodium fluoride is part of the drugs used in the treatment of dental caries. Which of the following compounds does NaF react with?
	А* H2SO4

B CO2

C NaCl

D KI

E CH3COOH
	2NaF + H2SO4 → Na2SO4 + 2HF↑

	9.
	What reagent is used to separate the AgCl precipitate from AgI?
	A * Aqueous solution of ammonia

B Concentrated Nitric Acid

C diluted nitric acid

D Concentrated potassium chloride solution

E Sulfuric Acid Solution
	Bromide ions with argentum cations form a pale yellow AgBr precipitate:
Br- + Ag+ → AgBr↓

The precipitate partially dissolves in a solution of ammonia:

AgBr↓ + 2NH4OH → [Ag(NH3)2]+ + Br- + 2H2O
The AgI precipitate does not dissolve in the ammonia solution.

	10.
	Nitrite ions in the presence of nitrate ions can be determined using:
	A * Crystalline antipyrine in the presence of dilute HCl

B crystalline sodium thiosulfate

C Dimethylglyoxime

D crystalline iron (III) sulfate

E Diphenylcarbazone
	Nitrite ions react with antipyrine in an acidic environment with the formation of nitrosoantipyrine of emerald green color:
NO2– + H+ → HNO2

[image: image10.png]




	11.
	The same analytical effect is observed during the interaction of NO3− and NO2−  ions with:
	A * Diphenylamine and concentrated H2SO4
B With a solution of KMnO4
With Solution I2 in KI

D with AgNO3 solution

E with a solution of BaCl2
	NO3− interacts with diphenylamine, and a blue substance forms. NO2− interferes:[image: image11.png]" =
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	12.
	The classification of anions is based on the different solubilities of their salts with Ba2 + and Ag + ions. Anions of the first analytical group form slightly soluble salts with ions in water:
	A * Ba2 + (alkaline or neutral medium)

B Ag + (neutral medium)

C Ag + (acidic medium)

D Ag + (ammonia buffer medium)

E Ag + (alkaline environment)
	The group reagent for group I anions is a solution of barium chloride or barium nitrate in a neutral or slightly alkaline medium (pH = 7-9). Under these conditions, group I anions form salts with Ba2 + cations, which are difficult to dissolve in water but dissolve in dilute perchloric acid, with the exception of BaSO4.

	13.
	A solution of silver nitrate was added to a solution containing anions of the second analytical group. A black precipitate formed, insoluble in ammonia solution, but soluble upon heating in dilute nitric acid. What anions are present in solution?
	A. Sulfide ions

B. Iodide ions

C. Chloride ions

D. Bromide ions

E. Arsenite ions
	Silver nitrate AgNO3 forms a black precipitate of silver sulfide in solutions of hydrogen sulfide and its salts: 

(NH4)2S + 2AgNO3 = Ag2S↓ + 2NH4NO3;

S2– + 2Ag+ = Ag2S↓.



	14.
	When CO2 is passed through an aqueous solution of sodium carbonate, the following is formed:
	A. Sodium bicarbonate

B. Sodium hydroxide

C. Sodium carbonate

D. Carbonate Acid

E. Sodium oxide
	Na2CO3 + CO2 + H2O → 2NaHCO3  sodium bicarbonate

	15.
	When passing the excess CO2 obtained by the action of diluted mineral acid on the carbonate ion through lime water, a precipitate (cloudy solution) first forms, which disappears due to the formation of the product with further transmission of CO2:
	A. Ca(HCO3)2
B. Ca(OH)2

C. CaCO3
D. H2CO3
E. CO2 · H2O
	Са(ОН)2 + СО2 = СаСО3 ↓+ Н2О 

СаСО3 ↓+ СО2 + Н2О =Ca(НСО3)2 

	16.
	Sodium fluoride is part of the drugs used in the treatment of dental caries. Which of the following compounds does NaF react with?
	A. H2SO4
B. CO2
C. NaCl

D. KI

E. CH3COOH
	Sodium fluoride react with sulfuric acid to produce sodium sulfate and hydrogen fluoride. Sulfuric acid is a concentrated solution. The reaction proceeds at the boil.
2NaF + H2SO4 [image: image12.png]


 Na2SO4 + 2HF

	17.
	What reagent is used to separate the AgCl precipitate from AgI?
	 A. Aqueous ammonia

B. Concentrated Nitric Acid

C. Diluted nitrate acid

D. Concentrated Potassium Chloride Solution

E. Sulfuric Acid Solution
	AgCl↓ + 2NH4OH= [Ag(NH3)2]Cl + 2H2O
AgI↓ + 2NH4OH 

	18.
	Nitrite ions in the presence of nitrate ions can be determined using:
	A. Crystalline antipyrine in the presence of dilute HCl

B. Crystalline sodium thiosulfate

C. Dimethylglyoxime

D. Crystalline iron (III) sulfate

E. Diphenylcarbazone
	Reaction with antipyrine (pharmacopeia). When interacting with the organic reagent antipyrine in a weakly acidic environment, the nitrite ion forms nitrosoantipyrine, which stains the solution in emerald green:[image: image13.png]




	19.
	To a solution containing anions of the second analytical group, a solution of chlorine water and an organic extractant were added. In this case, a violet staining of the organic layer was formed. What anions are present in solution?
	A. Iodide ions

B. Bromide ions

C. Chloride ions

D. Sulfide ions

E. Thiocyanate ions
	The chloroform layer in the presence of iodide ions turns purple.

	20.
	Iodide and chloride ions are present in the solution. Select a reagent to detect iodide ions:
	A. Chlorine water

B. Hydrogen sulfide water

C. Plaster water

D. Lime water

E. Barite water
	Oxidizing agents (chlorine or bromine water, KMnO4, KBrO3, NaNO2, FeCl3, H2O2, etc. in an acidic environment oxidize iodine ions I- to iodine I2:
2I– + Cl2 → 2Cl– + I2

	21.
	Which ion, when heated with metallic zinc in an acidic medium, forms a gas - arsine, which causes the appearance of a yellow-brown stain on paper saturated with mercury salts (II):
	A. Arsenate

B. Phosphate

C. Nitrate

D. Sulfide

E. Sulfate
	Arsenate ion when heated with metallic zinc in an acidic medium forms a gas - arsine, which causes the appearance of a yellow-brown spot on paper saturated with mercury (II) salts.
AsO43– + 3Zn + 11H+ = AsH3 ↑ + 4Zn2+ + 4H2O

	22.
	The sodium arsenate solution can be distinguished from the arsenite solution using the following reagent:
	A. Magnesia mixture

B. Potassium sulfate

C. Potassium nitrate

D. Sodium chloride

Sodium Fluoride
	Reaction with a magnesia mixture (pharmacopeia). Arsenate ion with a magnesia mixture (ammonia solution of MgSO4 and NH4CI) slowly forms a white fine crystalline precipitate of magnesium ammonium arsenate NH4MgAsO4:
AsO43– + NH4+ + Mg2+ → NH4MgAsO4↓

The precipitate is dissolved in hydrochloric acid:

NH4MgAsO4↓ + 3HCl → NH4Cl + MgCl2 + H3AsO4
No precipitate formed with arsenite ions.

	23.
	When analyzing the pharmaceutical product, anions of the third analytical group were found. Specify the reagents for the reaction of the "brown ring":
	A. Ferum (II) sulfate (crystalline) and sulfuric acid (conc.)

B. Iron (II) sulfate (dil.) And sulfuric acid (dil.)

C. Iron (II) sulfate (dil.) And sulfuric acid (conc.)

D. Iron (III) sulfate (dil.) And sulfuric acid (dil.)

E. Iron (III) sulfate (dil.) And sulfuric acid (conc.)
	Iron (II) sulfate FeSO4 in the presence of concentrated sulfuric acid reduces the NO3– anion to nitric oxide (II):
2NaNO3 + 6FeSO4 + 4H2SO4 = 3Fe2(SO4)3 + Na2SO4 + 4H2O + 2NO↑

Nitric oxide (II) with an excess of Fe2 + ions (not having time to oxidize) forms unstable complex [FeNO] 2+ ions of brown color:
NO + FeSO4 = [FeNO]SO4;

NO + Fe2+ = [FeNO]2+.

	24
	An analytical sign of the action of potassium iodide solution on colorless oxidizing anions in the presence of chloroform are:
	A * The appearance of red-violet color

B Precipitation of white color

C Change in state of aggregation

D Release of gas bubbles

E The appearance of sediment and its dissolution in excess reagent
	Identification of oxidizing anions is carried out using a solution of potassium iodide in an acidic environment in the presence of chloroform, which, if present, is colored red-violet
AsO43– + 2H+ + 2I– (AsO33– + H2O + I2



	TOPIC 4: Gravimetry
№
	Tests from Krok1 booklets
	Distractors (AE) 
	Explanation

	1. 
	For gravimetric determination of sulfate ions, a solution is used as a precipitant:
	A * barium chloride

B magnesium chloride

C zinc chloride

D argentum nitrate

E iron (II) chloride
	Ba2++ SO42– → BaSO4↓ → BaSO4

Ba2+ - precipitant;

SO2– - test component;
BaSO4↓- precipitation form;
BaSO4 – gravimetric form.

	2.
	Gravimetric determination of moisture in pharmaceutical preparations is performed by the method:
	A. Indirect distillation

B. Isolation

C. Precipitation

D. Direct distillation

E. Isolation and indirect distillation
	Indirect methods of distillation are widely used to determine the content of volatile substances (including loosely bound water) in drugs, measuring the mass loss of the analyzed sample when it is dried in a thermostat (in an oven) at a fixed temperature.

	3.
	A gravimetric precipitation method is used to determine the mass fraction of barium ions in a drug. The gravimetric form in this case are:
	A. Barium sulfate

B. Barium oxide

C. Barium sulfite

D. Barium sulfide

E. Barium hydroxide
	A gravimetric form is a substance that is obtained after calcination of a precipitation form. In some cases, the precipitation form and gravimetric are the same (for example, BaSO4).
Ba2++ SO42– → BaSO4↓ → BaSO4

Ba2+ - test component;
SO42– - precipitant;
BaSO4↓- precipitation form;
BaSO4 - gravimetric form.

	4
	A gravimetric precipitation method was used to determine the magnesium content. Choose sedimentary and gravimetric forms:
	А* MgNH4O4, Mg2P2O7

B MgNH4PO4, MgO

C Mg(OH)2, MgO

D Mg(OH)2, Mg2P2O7

E MgNH4PO4, Mg(OH)2
	MgCl2 + (NH4)2HPO4 + NH4OH = Mg(NH4)PO4↓ + 2NH4Cl + H2O

2Mg(NH4)PO4 = Mg2P2O7 + 2NH3 + H2O

Mg(NH4)PO4 – precipitation form;
Mg2P2O7 – gravimetric form.

	5
	When determining the mass fraction of sulfate ions in magnesium sulfate using the gravimetric method of deposition is carried out using:
	А* BaCl2

B HCl

C ZnCl2

D AgNO3

E CuBr2
	When determining the mass fraction of sulfate ions in magnesium sulfate using the gravimetric deposition method, it is carried out using BaCl2:
Ba2+ + SO42– ↔ BaSO4↓ →△ BaSO4
Ba2+ – test component;
SO42– – precipitant;
BaSO4↓ – precipitation form;
BaSO4 – gravimetric form.

	6
	A gravimetric precipitation method was used to determine the mass fraction of calcium in the drug. As a precipitant, a solution of ammonium oxalate was used. The gravimetric form in this case are:
	A * Calcium oxide

B Calcium oxalate anhydrous

C Calcium oxalate monohydrate

D Calcium Carbonate

E Calcium Hydroxide
	Ca2+ + C2O42– ↔ СаС2O4↓ →△ CaO + CO2↑ + CO↑

Ca2+ – test component;
C2O42– – precipitant;
СаС2O4↓ – precipitation form;
CaO – gravimetric form.

	7
	In the gravimetric determination of the mass fraction of sulfate ions in a magnesium sulfate drug, precipitation is carried out with a solution of barium chloride. The precipitated form of barium sulfate should be washed:
	A * Diluted sulfuric acid solution

B Distilled water

With a solution of barium chloride

D A solution of sodium sulfate

E Hydrochloric acid solution
	In order to ensure complete precipitation, a drop of a 0.2 N H2SO4 solution is added to the settled clear solution above the precipitate. No dregs should appear at the drop site.


TOPIC 5: Acid-base titration.

	№
	Tests from Krok1 booklets
	Distractors (AE) 
	Explanation

	1.
	To select an indicator in the acid-base titration method, a titration curve is constructed that reflects the dependence:
	A. PH solution of the volume of titrant added

B. PH solution of the concentration of the added titrant solution

C. PH solution of the volume of the test solution

D. concentrations of test compound from pH solution

E. PH solution of temperature
	In methods based on acid-base reactions, titration curves usually show the dependence of the pH of the solution on the volume of titrant added.

	2.
	Select a pair of titrants to quantify ammonia in solution by back titration:
	A. HCl, NaOH

B. HCl, H2SO4
C. KOH, NaOH

D. NaOH, KCl

E. H2SO4, K2SO4
	NH3+ HCl  → NH4Cl

NH4Cl + NaOH → NH3↑ + NaCl + H2O. 



	3.
	Which substance can be determined by acid-base titration and redox titration?
	A. Oxalate Acid
B. Sodium sulfate
C. Calcium Nitrate
D. Sodium hydroxide
E. Ammonium chloride
	Oxalate acid is a substance that can be determined by acid-base titration and redox titration.

	4.
	For the quantitative determination of sodium carbonate in a preparation using the acid-base titration method, an indicator is used:
	A. Methyl Orange
B. Murexide
C. Methylene blue
D. Diphenylamine
E. Ferroin
	Indicators of acid-base titration are methyl orange, bromothymol blue and phenolphthalein.

	5.
	The drug contains sodium bicarbonate and sodium chloride. Suggest a method for quantifying sodium bicarbonate:
	A. Acid-base titration
B. Precipitation titration
C. Redox titration
D. Complexometric titration
E. Coulometric titration
	Quantification: acidimetry, direct titration, indicator - methyl orange, f = 1
NaHCO3 + HCl → NaCl + CO2↑ + H2O

	6.
	Quantification of carbonates and bicarbonates is carried out by the following method:
	A. Direct acidimetry
B. Back acidimetry
C. Direct alkalimetry
D. Back alkalimetry
E. Complexometry
	Quantification: acidimetry, direct titration, indicator - methyl orange, f = 1
NaHCO3 + HCl → NaCl + CO2↑ + H2O

	7.
	What standard solutions (titrants) are used in the acid-base titration method?
	A. NaOH, H C l

B. AgNO3, BaCl2
C. NaNO2, Na2S2O3
D. KI, K2C r2O7
E. KI, KMnO4
	Titration with an alkali solution is called alkalimetry, and titration with an acid solution is called acidimetry. In the quantitative determination of acids (alkalimetry), the working solution is an alkali solution of NaOH or KOH; in the quantitative determination of alkali (acidimetry), the working solution is a solution of a strong acid (usually HCl).

	8.
	Select indicators for the acidimetric determination of substances in a mixture of NaOH and Na2CO3:
	A. Phenolphthalein, methyl orange
B. Potassium chromate, iron ammonium alum
C. Eosin, fluorescein
D. Diphenylcarbazone, diphenylcarbazide
E. Tropeolin 00, methylene blue
	Indicators of acid-base titration are methyl orange, bromothymol blue and phenolphthalein.

	9.
	The quantitative content of KOH and K2CO3 in the mixture can be determined by the method:
	A. Direct acid-base titration with two indicators
B. Back acid-base titration
C. Substitution Acid-Base Titration
D. Cannot be titrated
E. Direct acid-base titration with phenolphthalein
	The quantitative content of KOH and K2CO3 in the mixture can be determined by direct acid-base titration with two indicators.

	10.
	The composition of the medicine includes sodium bicarbonate, sodium bromide, ammonium chloride. What method can quantify sodium bicarbonate in a mixture?
	A. Acidimetry

B. Precipitation titration

C. Permanganatometry

D. Complexometry

E. Alkalimetry
	Acidimetry, direct titration, indicator - methyl orange,
f = 1

NaHCO3 + HCl → NaCl + CO2↑ + H2O

	11.
	It is necessary to quantify sodium bicarbonate in the preparation. Which of the methods of titrimetric analysis can be determined?
	A. Acid-base titration

B. Complexometric titration
C. Precipitation titration

D. Non-water titration

E. Redox titration
	For the quantitative determination of sodium bicarbonate, acidimetry is used, which refers to acid-base titration.

	12.
	The neutralization titrants are standard solutions of acids and alkalis, which are secondary standard solutions. Select the substance used to standardize the hydrochloric acid solution:
	A. Na2CO3
B. H2C2O4
C. CaCO3
D. HNO3
E. Na2S2O3
	The standardization of acid solutions is carried out according to standard substances: sodium tetraborate (Na2B4O7 ∙ 10H2O), sodium carbonate (Na2CO3), Tris- (hydroxymethyl) -aminomethane or standard alkali solutions (NaOH и KOH). 

	13.
	Choose the appropriate method if the substance reacts with the titrant quickly, but not stoichiometrically:
	A. Substitution titration method

B. Direct titration method

C. Back titration method

D. Titration with instrumental fixation of the equivalence point

E. Single Hitch Method
	Substitution titration - titration in which the analyte does not interact with the selected titrant or the reaction is not stoichiometrically. In these cases, an auxiliary reagent is added to the analyzed solution, with which the analyte forms a stoichiometric (equivalent) amount of a new compound, called a substituent. This substituent is titrated with a standard titrant solution by direct titration.

	14.
	Choose the appropriate methodological approach if the substance reacts with the titrant stoichiometrically, but slowly:
	A. Back titration method

B. Alternate titration

C. Direct titration method

D. Titration with instrumental fixation of the equivalence point

E. Single Hitch Method
	Back titration (excess titration) is a titration when an exact, but excessive amount of one titrant is added to the analyzed solution, and the portion of the first titrant (residue) that has not reacted is titrated with the second. titrant

Back titration is used in cases where the low speed of the direct reaction, there is no indicator or volatile substance.

	15.
	To take a sample in the preparation of secondary standard solutions using technochemical scales. Weighing accuracy on technochemical scales:
	A. ±0,01 г
B. ±0,001 г
C. ±0,002 г
D. ±0,0001 г
E. ±0,1 г
	The accuracy of weighing on a technological balance is ±0,01 г


	16.
	In the titrimetric analysis, various titration methods are used. If there is a choice, then what method should be used to get a more accurate result?
	A. Direct titration

B. Back titration

C. Substitution titration

D. Reverse titration

E. Combination titration
	Direct titration is titration when the analyte is directly titrated with a standard solution.

Direct titration is used when the reaction meets all the requirements for the reactions in the titrimetric analysis.

	17
	Quantification of carbonates and bicarbonates is carried out by the following method:
	A * Direct acidimetry

B Reverse acidimetry

C Direct alkalimetry

D Reverse alkalimetry

E Complexometry
	Acidimetry, direct titration, indicator - methyl orange:
Na2CO3 + 2HCl → 2NaCl + CO2↑ + H2O

NaHCO3 + HCl → NaCl + CO2↑ + H2O

	18
	In the control and analytical laboratory, a chemist needs to standardize the sodium hydroxide solution. What primary standard solution can be used for this?
	A * Oxalic acid

B Acetic acid

C Hydrochloric acid

D Sodium tetraborate

E Sodium Chloride
	The standardization of alkali solutions is carried out:

- according to standard substances: oxalate (oxalic) acid H2C2O4:

2NaOH + H2C2O4 → Na2C2O4 + 2H2O

-succinic acid H2C4H4O4;

- standard acid solutions HCl, H2SO4.

	19
	For the quantitative determination of medicinal substances, the method of acidimetry is used, the titrant of which is a secondary standard solution of hydrochloric acid. Which compound determines the exact concentration of hydrochloric acid?
	A * Sodium tetraborate

B Oxalate acid

C Potassium Dichromate

D sodium thiosulfate

E Magnesium Sulphate
	The standardization of acid solutions is carried out:

- according to standard substances: sodium tetraborate Na2B4O7 ·10H2O or sodium carbonate Na2CO3:

2HCl + Na2B4O7+ H2O → 2NaCl + 4H3BO3 

- standard alkali solutions NaOH and  KOH:

HCl + NaOH → NaCl + H2O

	20
	In the control and analytical laboratory, a chemist needs to standardize the sodium hydroxide solution. What primary standard solution can he use for this?
	A * Oxalate acid

B Acetate

C hydrochloric acid

D sodium tetraborate

E Sodium Chloride
	The standardization of alkali solutions is carried out:

- according to standard substances: oxalate (oxalic) acid H2C2O4:

2NaOH + H2C2O4 → Na2C2O4 + 2H2O

-succinic acid H2C4H4O4;

- standard acid solutions HCl, H2SO4.

	21
	Indicate the standard substances that are used to standardize titrant solutions (NaOH, KOH) for alkalimetry method:
	A * Oxalic and succinic acids

B Acetic and succinic acids

C Formic and acetic acids

D Sulfanilic and oxalic acids

E Sulfanilic and Salicylic Acids
	The standardization of alkali solutions is carried out:

- according to standard substances: oxalate (oxalic) acid H2C2O4:

2NaOH + H2C2O4 → Na2C2O4 + 2H2O

-succinic acid H2C4H4O4;

- standard acid solutions HCl, H2SO4.

	22
	What method of titrimetric analysis can quantify sulfuric acid with a solution of potassium hydroxide?
	A * Alkalimetry

In acidimetry

C Redox

D Precipitation

E Complexation
	Quantitative determination of sulfuric acid is carried out by the method of alkalimetry, the indicator is phenolphthalein.
Н2ЅО4 + 2NaOH → Na2SO4 + 2Н2О 

	23
	The neutralization titrants are standard solutions of acids and alkalis, which are secondary standard solutions. Select the substance used to standardize the hydrochloric acid solution:
	А* Na2CO3

B H2C2O4

C CaCO3

D HNO3

E Na2S2O3
	The standardization of acid solutions is carried out:

- according to standard substances: sodium tetraborate Na2B4O7 ·10H2O or sodium carbonate Na2CO3:

2HCl + Na2B4O7+ H2O → 2NaCl + 4H3BO3 

- standard alkali solutions NaOH and  KOH:

HCl + NaOH → NaCl + H2O
Na2CO3 + 2HCl → 2NaCl + CO2↑ + H2O

NaHCO3 + HCl → NaCl + CO2↑ + H2O

	24
	For the quantitative determination of drugs, the alkalimetry method is used, in which the titrant is a 0.1 M sodium hydroxide solution. The exact concentration of sodium hydroxide is determined by:
	A * Oxalate acid

B Sodium tetraborate

C Potassium Dichromate

D sodium thiosulfate

E ammonium hydroxide
	The standardization of alkali solutions is carried out:

- according to standard substances: oxalate (oxalic) acid H2C2O4:

2NaOH + H2C2O4 → Na2C2O4 + 2H2O

-succinic acid H2C4H4O4;

- standard acid solutions HCl, H2SO4.

	25
	Specify a titration method in which a standard titrant solution is gradually added to the test solution of the substance to establish the end point of the titration:
	A * Direct

B reverse

C Indirect

D Titration of the substituent

E Titration of the remainder
	In direct titration, a solution of the test substance is directly titrated with a standard solution.


ТЕМА 6: Окислительно-восстановительное титрование

	№
	Test of  booklets "Krok-1"
	Distractors (А-Е)
	Explanation

	1.
	The titrant of the permanganometry method is a 0.1 M solution of potassium permanganate, which is prepared as a secondary standard solution. It is standardized by:
	A. Arsenic (III) oxide

B. potassium dichromate

C. Sodium Chloride

D. sodium carbonate

E. calcium oxide
	The titer of potassium permanganate solution is set on anhydrous sodium oxalate Na2C2O4 or oxalic acid dihydrate Н2С2О4x2Н2О. The titer of potassium permanganate can also be determined by arsenic (III) oxide.

	2.
	Suggest a redox method for the quantitative determination of iron (II) salts in a solution containing hydrochloric acid:
	A. Dichromatometry

B. Iodometry

C. Permanganatometry

D. Nitritometry

E. Ascorbometry
	Dichromatometry is a method for the quantitative determination of iron (II) salts in a solution containing hydrochloric acid.

	3.
	In the methods of redoximetry when determining oxidizing agents and reducing agents, the fixation of the end point of the titration is carried out:
	A. In all of the above ways

B. Non-indicator method

C. Using specific indicators

D. Using redox indicators

E. Using instrumental indications
	In the methods of redoximetry, when determining oxidizing agents and fixing reducing agents, the endpoints of the titration are carried out: by the non-indicator method, with the use of specific indicators

with the introduction of redox indicators,

with the introduction of instrumental indications.

	4.
	ndicate the conditions (medium, t) of the reaction during standardization of potassium permanganate solution with sodium oxalate solution:
	A. Acid, heating

B. Neutral, heating

C. Alkaline, heating

D. Acid cooling

E. Neutral cooling
	When standardizing a solution of potassium permanganate with a solution of sodium oxalate, the following reaction conditions are adhered to: acidic environment and heating.

	5.
	Determination of the titration endpoint in oxidative methods is carried out: by the non-indicator method, using specific indicators and redox indicators. How to determine the endpoint of titration in iodometry?
	A. Using a specific indicator of starch

B. Non-indicator method

C. Using a specific indicator of iron thiocyanate

D. Using a redox indicator of diphenylamine

E. Using methyl red
	The titration endpoint in iodometry is determined using a specific starch indicator.

	6.
	In which of the titrimetric methods of analysis are external and internal indicators used?
	A. Nitritometry

B. Alkalimetry

C. Complexometry

D. Permanganatometry

E. Argentometry
	In method of nitritometry measurements, the equivalence point can be fixed using external and internal indicators or electrometric methods.

	7.
	What reactions are used in methods of permanganometry, dichromatometry, iodometry?
	A. Redox

B. Precipitation

C. Complexation

D. Neutralization

E. Hydrolysis
	The methods of permanganatometry, dichromatometry, iodometry use redox reactions.

	8.
	Determination of the mass fraction of pharmaceutical preparations containing an aromatic amino group is carried out by the method of nitrite. What external indicator is used?
	A. Iodine starch paper

B. Methylene Red

C. Eriochrome black T

D. Phenolphthalein

E. eosin
	In method of nitritometry measurements, the equivalence point can be fixed using external and internal indicators or electrometric methods. External indicators include iodine starch paper.

	9.
	To determine the content of copper (II) sulfate, the iodometric titration method was used. The titrant of the method are:
	A. Sodium Thiosulfate Solution

B. Potassium hydroxide solution

C. A solution of iodine in a solution of potassium iodide

D. Potassium periodate solution

E. Potassium permanganate solution
	2CuSO4 + 4KI = 2CuI + I2 + 2K2SO4 

I2+ 2Na2S 2O3 = 2NaI + Na2S4O6 



	10.
	Quantitative determination of hydrogen peroxide is carried out by the titrimetric method:
	A. Permanganatometry

B. Mercury measurement

C. Mercury measurements

D. Argentometry

E. Alkalimetry
	Permanganatometric determination of hydrogen peroxide by reaction:
2KMnO4 + 5H2O2 + 3H2SO4 = 2MnSO4+ 5O2+ K2SO4 + 8H2O

	11.
	Select a method for the quantification of hydrogen peroxide in the presence of preservatives:
	A. Iodometry

B. Permanganatometry

C. Dichromatometry

D. Cerimetry

E. Bromatometry
	In the presence of preservatives, hydrogen peroxide is determined iodometrically.

	12.
	In the bromatometric determination of streptocide (primary aromatic amine), direct titration with a standard solution of potassium bromate is used. Which indicator is used:
	A. Methyl Orange

B. Phenolphthalein

C. Eriochrome black T

D. Iron (III) thiocyanate

E. Murexide
	The indicators in bromatometry are azo dyes, for example, methyl orange or methyl red; they are irreversibly oxidized by bromate ions to form colorless products.

	13.
	To standardize the sodium thiosulfate solution, a potassium dichromate solution is used. At the same time carry out:
	A. Replacement titration
B. Direct titration in a strongly acidic environment
C. Back titration in acidic medium
D. Back titration in alkaline medium

E. Direct titration in alkaline medium
	Potassium dichromate cannot be directly titrated with thiosulfate, since it reacts with all strong oxidizing agents (dichromate, permanganate, bromate, etc.) non-stoichiometrically. Therefore, the substitution method is used, first using stoichiometric reactions between dichromate and iodide:
Cr2O72– + 6I– + 14H+ = 2Cr3+ + 3I2+ 7H2O

Iodine, which is released in an amount equivalent to dichromate, is titrated with a standard solution of thiosulfate:
I2+ 2S2O32– = 2I– + S4O62–

	14.
	In the iodometric determination of formaldehyde in formalin, reverse titration is used. Excess iodine is titrated with a standard solution:
	A. Sodium thiosulfate

B. Sodium nitrate

C. Sodium sulfate

D. Sodium carbonate

E. Sodium Phosphate
	Working solutions in iodometry are standardized solutions of iodine I 2 (the oxidizing agent of the method) and sodium thiosulfate Na2S2O3 (the reducing agent of the method). The main titrimetric reaction in the method is the interaction of a solution of iodine and a working solution of sodium thiosulfate:
I2+ 2Na2S2O 3 = 2NaI + Na2S4O 6

	15
	One of the methods of redoximetry is iodometry. As a titrant of the iodometric method, a solution is used:
	A * Sodium thiosulfate

B Cerium sulfate

C Sodium nitrite

D Sodium hydroxide

E Potassium permanganate
	In iodometry, two titrants are used:

- sodium thiosulfate solution (when determining oxidizing agents)

- a solution of iodine in potassium iodide (when determining reducing agents).

	16.
	Specify the type of chemical reaction when titrating sodium thiosulfate with iodine solution:
	A * Reduction- oxidation

B Acid-base

C nucleophilic substitution

D Precipitation

E Complexation
	The definition is based on the following redox reaction equation: 
[I3]– + 2e ↔ 3I– oxidator
2S2O32– – 2e ↔ S4O62– reductor
[I3]– + 2S2O32– = 3I– + S4O62–

	17.
	In permanganatometry, KMnO4 is used as a titrant. What is the equivalence factor of this compound if titration is carried out in an acidic medium?
	А * 1/5.

B 1/4.

C 1/2.

D 1/3.

E 1.
	The products of the reduction of permanganate ions can be different depending on the pH of the medium:

- in a strongly acidic environment:
MnO4– + 8H+ + 5e ↔ Mn2+ + 4H2O

f = 1/5

- in a slightly acidic or neutral environment:
MnO4– + 4H+ + 3e ↔ MnO2↓ + 2H2O

f = 1/3

- in a slightly alkaline environment:
MnO4– + 2H2O + 3e ↔ MnO2↓ + 4OH–
f = 1/3

	18.
	Most nitrite measurements are based on diazotization reactions:
	A * Primary aromatic amines

B Carboxylic Acids

C Alcohols

D Aldehydes

E Ketone
	Nitritometry is a method that is based on the redox and diazotizing properties of nitric acid. Most nitritometric determinations are based on diazotization reactions of primary and secondary aromatic amines and nitrosation of secondary amines.

	19
	A 0.05 M sodium thiosulfate solution was prepared. Indicate the standard substance for standardizing this solution:
	А * K2Cr2O 7
B AgNO3
C HCl

D Na2B4O 7 · 10H2O

E H2C2O 4
	You can standardize the prepared sodium thiosulfate solution:

- for standard substances - potassium dichromate, potassium iodate, potassium bromate, potassium hexacyanoferrate (III)

- standard solutions - iodine, potassium permanganate, etc.

	20
	Indicate the type of reaction that occurs during the determination of ascorbic acid in the preparation by the iodometric method:
	A * Reduction- oxidation

B Acylation

C Neutralization

D Precipitation

E Complexation
	The definition is based on the oxidation reaction of the endiol group of ascorbic acid (reducing agent) with a solution of iodine (oxidizing agent):
[image: image14]

	21
	What is the standard solution for iodometric determination of reducing agents (direct titration)?
	А * Solution of  I2
B Solution of  KMnO4
C Solution of  Na2S2O3
D Solution of  K2Cr2O7
E Solution of  KI
	In iodometry, two titrants are used:

- sodium thiosulfate solution (when determining oxidizing agents)

- a solution of iodine in potassium iodide (when determining reducing agents).

	22
	The quantitative content of iron (II) can be determined by the non-indicator method:
	A * Permanganatometry

B Complexometry

C Argentometry

D Iodometry

E Nitritometry
	Using the permanganatometric method, a number of reducing agents can be determined: Fe 2 +, etc.,H2O2, NO2–, C2O42, Ca2+ in various preparations: MnO2, PbO2, K2Cr2O7 , as well as other oxidizing agents by back titration.

	23
	The potassium dichromate content in the solution was determined by the iodometric method. Specify the titrant of the iodometry method when determining oxidizing agents:
	A * Sodium thiosulfate

B Sodium hydroxide

C Potassium iodide

D Potassium permanganate

E Potassium bromate
	In iodometry, two titrants are used:

- sodium thiosulfate solution (when determining oxidizing agents)

- a solution of iodine in potassium iodide (when determining reducing agents).

	24
	Quantitative determination of iodine is carried out by the method:
	A * Redox titration

B Acid-base

C Complexometric

D Spectrophotometric

E Precipitation titration
	Quantitative determination of iodine is carried out by the method of redox titration, which is based on the reaction equations: 
[I3]– + 2e ↔ 3I– oxidator
2S2O32– – 2e ↔ S4O62– reductor
[I3]– + 2S2O32– = 3I– + S4O62–

	25
	The potassium dichromate content in the solution was determined by the iodometric method. Specify the titrant of the iodometry method when determining oxidizing agents:
	A * Sodium thiosulfate

B Sodium hydroxide

C Potassium iodide

D Potassium permanganate

E Potassium bromate
	In iodometry, two titrants are used:

- sodium thiosulfate solution (when determining oxidizing agents)

- a solution of iodine in potassium iodide (when determining reducing agents).

	26
	Indicate the standard solutions that are used in iodometry for direct and reverse titration of reducing agents:
	А * I2, Na2S2O 3
B K2Cr2O7, Nа2S2O3
C I2, KI

D KMnO4, KI

E K2Cr2O7, I2
	In iodometry, two titrants are used:

- sodium thiosulfate solution (when determining oxidizing agents)

- a solution of iodine in potassium iodide (when determining reducing agents).

	27
	The nitritometric determination of the quantitative content of compounds having a primary aromatic amino group occurs when:
	A * Subject to all the above conditions

B At temperatures up to 10 ° C

C When crystalline KBr is added (catalyst)

D With an excess of hydrochloric acid

E For slow titration
	Conditions for nitrite determination of derivatives of aromatic amines:

- in order to increase the stability of diazocompounds, titration is mainly performed at low temperatures (0-10 ° C) in the presence of a double excess of hydrochloric acid

- to accelerate the course of the diazotization reaction, a crystalline KBr catalyst is added, titrated slowly, with vigorous stirring, near the equivalence point at a rate of one drop per minute;

- preference is given to internal indicators, which significantly reduces indicator error in determining the moment of equivalence.

	28
	Specify a pair of substances that can be used to standardize a 0.1 M solution KMnO 4:
	А * Na2C2O4, H2C2O 4
B K2CO3, CH 3COOH

C CH 3COOK, H2C2O 4
D KHC2O4, HCOOH

E Na2C2O4, CH3COOH
	The titrant of the method - a solution of 0.1 mol / dm3 of potassium permanganate - is prepared as a secondary standard solution and standardized with standard substances: oxalate acid, sodium oxalate, arsenic (III) oxide, Mohr's salt, etc.

	29
	Select the appropriate indicator to fix the titration end point in the bromatometry method:
	A * Methyl red

B Phenolphthalein

C Starch

D Methyl blue

E Tropeolin 00
	As indicators in bromatometry use: methyl red, methyl orange, indigo sulfonic acid, which are irreversibly oxidized to colorless products from an excess drop of titrant.

	30
	What indicatorless method can determine the quantitative content of iron (II)?
	A * Permanganatometry

B Complexometry

C Argentometry

D Iodometry

E Nitritometry
	Using the permanganatometric method, a number of reducing agents can be determined: Fe 2 +, etc.,H2O2, NO2–, C2O42, Ca2+ in various preparations: MnO2, PbO2, K2Cr2O7 , as well as other oxidizing agents by back titration.

	31
	It is necessary to determine the amount of sodium salicylate in solution. What titrimetric analysis method can be used to quantify aromatic compounds?
	A * Bromatometry

B Mercury

C Cerimetry

D Argentometry

E Complexometry
	Bromatometry is used to determine:

- derivatives of aromatic amines and phenols;

- reducing agents (As(III), Sb(III), Sn2+, N2H4 и etc.).

	32
	Choose the appropriate indicator for fixing the titration end point in the nitrite method:
	A * Tropeolin 00 + methylene blue

B Methylene blue

C Methyl Orange

D Starch solution

E Diphenylamine
	The nitrite method uses internal and external indicators. As internal redox indicators, diphenylamine is used, dyes, for example, tropeolin-00, safranil, both individually and in a mixture with methylene blue.


Theme 7: Sedimentary (Precipitation) titration..
	№
	Test of  booklets "Krok-1"
	Distractors (А-Е)
	Explanation

	1.
	The manufacturing technology of drugs makes extensive use of ion exchange adsorption phenomena. Which of the ions are selectively absorbed from an aqueous solution on a silver chloride crystal?
	A. Ag+
B. H+
C. NO3–
D. Cu2+
E. OH-
	Аg + selectively absorbed from an aqueous solution on a silver chloride crystal.

	2.
	When determining sodium chloride by the method of Volgard, the following methods are used:
	A. Back titration, argentometry

B. Direct titration, argentometry

C. Displacement titration

D. Back titration, mercury measurement

E. Direct titration, mercury measurement
	Volgard  method - (rhodanometry, thiocyanometry). Back titration, argentometry.Ag+ + Cl– → AgCl↓

Ag+ + SCN– → AgSCN↓

Fe3+ + 3SCN– → Fe(SCN) 3


	3.
	What analytical effect is observed when fixing the end point of titration in the Mohr method?
	A. Sedimentation of brick red

B. Staining the solution red

C. Staining the solution yellow

D. Formation of a white precipitate

E. Formation of a yellow precipitate
	To determine the end point of the titration, an indicator is used potassium chromate К2СrO4 which forms silver-red precipitate of silver chromate with silver nitrate Ag2CrО4:
K2CrO4+ 2AgNO 3= Ag2CrO 4↓+ 2KNO3


	4.
	What working solutions (titrants) are used in the precipitation titration method - the Volgard method?
	A. AgNO3 и NH4SCN

B. H2SO4 и NaOH

C. Na2S2O3 и K(I3)

D. KMnO 4 и KBrO3
E. HClO4 и KOH
	Volgard method (rhodanometry, thiocyanometry). back titration of halide ions, CN–, NCS–, S2–, CO32–, CrO42–  etc. Titrants :  0,1 М, 0,05 М or 0,01 М solutions of AgNO3 and 0,1 М, 0,05 М, 0,01 М solutions of NH4NCS or KNCS. Indicator - saturated solution of  NH4[Fe(SO4)2].

	5.
	To determine the mass fraction of sodium chloride in drugs, the Fajans-Khodakov method is used. Titrations are carried out in the presence of an indicator solution:
	A. fluorescein

B. Potassium Chromate

C. Ammonium iron (III) sulfate

D. Diphenylcarbazone

E. Ferroin
	The Fajance - Khodakov method. Direct titration of halide ions. Titrant 0.1 M or 0.05 M AgNO3 solution, the indicator is eosin, fluorescein or other adsorption indicators.

	6.
	A 0.1 M solution of silver nitrate was prepared. Indicate the standard substance for standardizing this solution:
	A. Potassium chloride

B. Sodium tetraborate

C. Sodium hydroxide

D. Oxalate acid

E. Sodium benzoate
	A solution of silver nitrate is prepared from an exact portion of the recrystallized salt AgNO 3 (chemically pure). But since the titer of the AgNO3 solution changes during storage, it must be checked periodically. The exact concentration of the AgNO 3 solution is determined using the standard substance NaCl (KCl) (chemically pure).

	7.
	Specialist for the quantitative determination of chloride ions in drugs used the Mohr method. The end point of the titration was recorded by the formation of a brick-red precipitate, which is formed by this compound:
	A. Silver Chromate

B. Potassium Chromate

C. Potassium Dichromate

D. Silver chloride

E. Potassium chloride
	To determine the end of the titration, the potassium chromate indicator K2CrO4 is used, which forms silver-red precipitate of silver chromate Ag2CrO4 with silver nitrate:
K2CrO4 + 2AgNO 3 = Ag2CrO4↓+ 2KNO3


	8.
	In the manufacture of mercury titrant - a mercury (II) salt solution - to suppress its hydrolysis, the following acid is added:
	A. Nitrate

B. Salt

C. Phosphate

D. Sulfate

E. Acetate
	Mercury analysis method is based on the precipitation of halide ions with mercury (I) salts. The titrant of the method is 0.1 Hg2 (NO3) 2 solution. Nitric acid is added to inhibit its hydrolysis.

	9.
	When argentometric determination of a medicinal product containing KBr, the method of Mohr as an indicator use:
	A. Potassium Chromate

B. Iron (III) Thiocyanate

C. Fluorescein

D. Murexide

E. Tropeolin 00
	Method of Mora. Direct titration of halide ions (Cl–, Br–). Titrants 0.1 M, 0.05 M or 0.01 M AgNO3 solutions, indicator – solution of K2CrO4. 

	10
	Indicate what analytical effect is observed when fixing the end point of titration in the method of Volgard?
	A. Staining the solution red

B. Formation of a red precipitate

C. Staining the solution yellow

D. Brown sedimentation

E. Formation of a yellow precipitate
	An excess of titrated AgNO3 solution is added to the analyte:
Х– + Ag+ → AgХ↓ 

The remaining silver ones are titrated with a titrated solution of NH4NCS or KNCS:
Ag+ + NCS– = AgNCS↓

The titration endpoint is determined by the appearance of pink or red (depending on the concentration of [Fe (NCS) 3]) the color of the solution:
Fe3+ + 3NCS– = [Fe(NCS)3]

	11
	A 0.1 M solution of argentum nitrate was prepared. Indicate the standard substance for standardizing this solution:
	A. Potassium chloride

B. Sodium tetraborate

C. Sodium hydroxide

D. Oxalate acid

E. Sodium benzoate
	A solution of silver nitrate is prepared from an exact portion of the recrystallized salt AgNO 3 (chemically pure). But since the titer of the AgNO3 solution changes during storage, it must be checked periodically. The exact concentration of the AgNO 3 solution is determined using the standard substance NaCl (KCl) (chemically pure).

	 12
	To determine the mass fraction of sodium chloride in physiological saline, the analyst used the Mohr method, the titrant of which is:
	A * Silver nitrate

B ammonium thiocyanate

C sodium tetraborate

D Mercury nitrate (I)

E Mercury nitrate (II)
	The titrant of the Mohr method is 0.05 M or 0.1 M AgNO3 solutions. The indicator is a K2CrO4 solution; its use is based on fractional precipitation of halide and chromate ions.
Cl– + Ag+ → AgCl↓

2Ag+ + CrO4 2- → Ag2CrO4↓

	 13.
	When argentometric determination of a medicinal product containing KBr, the method of Mohr as an indicator use:
	A * Potassium Chromate

B Iron (III) thiocyanate

C fluorescein

D Murexide

E Tropeolin 00
	The K2CrO4 solution is used as an indicator in the Mohr's method; its use is based on fractional precipitation of halide and chromate ions:
Cl– + Ag + → AgCl↓

2Ag+ + CrO42– → Ag2CrO4↓

	 14
	What anions can be determined using the Mohr method?
	A * Chlorides and bromides

B Nitrates and acetates

C Iodides and thiocyanates

D Chromats and manganates

E Formates and nitrites
	Mohr's method is used to determine chloride, bromide ions and chromate ions. As indicators - a solution of  K2CrO4:
Cl– + Ag+ → AgCl↓

2Ag+ + CrO42– → Ag2CrO4↓

	 15
	Determination of sodium and potassium chlorides in medical preparations is carried out by the method:
	A * Argentometry, Mohr's method

B Redox titration

C alkalimetry

D Acidimetry

E Complexometry
	Determination of chloride, bromide and chromate ions is carried out by argentometry, Mohr's method, as an indicator - a solution  ofK2CrO4:
Cl - + Ag + → AgCl↓

2Ag + + CrO4 2– → Ag2CrO 4↓

	 16
	What standard solution (titrant) is used in the method of Volgard by the direct titration method?
	A * Ammonium thiocyanate

B Sodium Chloride

C Argentum nitrate

D Potassium Chromate

E Potassium Dichromate
	Standard solutions in thiocyanatometry (Volgard method) are solutions of 0.05 M and 0.1 M NH4NCS or KNCS; solutions of 0.05 M and 0.1 M AgNO 3.

	 17
	The method of thiocyanatometry uses a secondary standard solution of potassium thiocyanate, which is standardized by a standard solution:
	A * Silver nitrate

B Hydrochloric acid

C Sulfuric Acid

D Sulfate of iron (II)

E Nitrate of copper (II)
	The thiocyanatometry method uses a secondary standard solution of potassium thiocyanate, which is standardized by a standard solution of silver nitrate AgNO3


TOPIC 8: Compleximetry.
	№
	Test of  booklets "Krok-1"
	Distractors (А-Е)
	Explanation

	1.
	Trilonometric titration is used to determine drugs containing magnesium and calcium cations. What type of chemical reaction does this occur?
	A. Complexation

B. Redox oxidation

C. Electrophilic substitution

D. Alkylation

E. Precipitation
	Complexometry (Trilonometry) - the method is based on the property of metal ions (1+ to 4+) to form, with trilon B, colorless, strong, soluble intracomplex compounds in a 1: 1 molar ratio.

	2.
	A solution containing a calcium and magnesium cation is titrated with a solution of Trilon B. In which medium is complexometric titration of these cations carried out?
	A. In the environment of ammonium buffer solution

B. In the formate buffer solution

C. In a neutral solution

D. In acidic solution

E. In the environment of acetate buffer solution
	For complexometric titration, it is necessary to create an alkaline pH of the medium using buffer solutions (for example, ammonia buffer solution).

	3.
	The content of magnesium sulfate in the drug is determined by complexometric titration. Suggest an indicator for fixing the end point of the titration:


	A. Eriochrome Black

B. Phenolphthalein

C. Methyl Orange

D. eosin

E. Litmus
	Indicators of complexometric titration - metalchromic organic dyes:

• eriochrome black T,

• chrome dark blue,

• xylenol orange,

• calcconcarboxylic acid,

• catechol violet, etc.

• Eriochrome black T (acid chrome black special)

	4.
	The analysis took a solution of zinc sulfate. Suggest a titrimetric method for the quantification of ZnSO4 in solution:
	A. Complexometry

B. Permanganatometry

C. Iodometry

D. Argentometry

E. Mercury measurement
	Medicinal substances that can be determined by the complexometric method are those that contain ions of divalent or trivalent metals: zinc sulfate, zinc oxide, calcium chloride, bismuth nitrate basic, magnesium oxide, calcium lactate, calcium gluconate, copper sulfate ...

	5.
	What cations can be determined complexometrically in an acidic environment?
	A. Fe3+
B. Cu2+
C. Ni2+
D. Mg2+
E. Al3+
	Fe3+ can be determined by complexometry in an acidic environment.

	6.
	When determining chlorides in drinking water, the method of mercurimetry is used. As a titrant, a solution is used:
	А * Hg(NO3)2
B Hg2(NO3)2
C HgCl2
D HgSO4
E Hg2Cl2
	Mercury titration is based on the formation of strong complex compounds during the interaction of a solution of mercury (II) nitrate with Cl–, Br–, I–, CN – ions. The titrant of the method is a solution of 0.1 mol / dm3 mercury (II) nitrate, an indicator of sodium nitroprusside:
Cl– + Hg2+ → HgCl2
Hg2++[Fe(CN)5NO]2– → Hg[Fe(CN)5NO]↓

	7.
	A 0.05 M solution of Trilon B was prepared. Indicate the standard substance for standardizing this solution:
	A * Zinc metal

B Sodium tetraborate

C Sodium hydroxide

D Oxalate acid

E Potassium Dichromate
	The main working solution of complexometry is a solution of complexone III (EDTA, Trilon B). For its preparation, the disodium salt of ethylenediaminetetraacetic acid Na2C10H14O8N2 • 2H2O is used. Usually its exact concentration is determined by a solution of zinc salt. The definition is based on the reaction of the interaction of complexon III with zinc ions in an ammonia buffer medium. The endpoint of the titration is fixed using an indicator of eriochrome black T.

	8.
	The quantitative content of calcium chloride is determined by direct complexometric titration. Select an indicator to fix the end point of the titration:
	A * Eriochrome black T

B Phenolphthalein

C Methyl Red

D eosin

E Starch
	In the direct titration method, the studied ions in the presence of a metalchrome indicator and a buffer solution are titrated with a solution of Trilon B. This method determines the hardness of water, Ca2+-, Ba2+-, Cu2+-, Co2+-, Pb2+-, Ni2+-, Zn2+-, Fe3+-, Al3+-, Cr3+-, Mg2+- ions and others (equivalence factor f = 1).

Universal metalchrome indicator - eriochrome black T.

	9.
	To standardize the titrated solution of Trilon B, use a standard solution:
	A * Zinc sulfate

B Sodium tetraborate

C Sodium Chloride

D Potassium dichromate

E Oxalate Acid
	The main working solution of complexometry is a solution of complexone III (EDTA, Trilon B). For its preparation, the disodium salt of ethylenediaminetetraacetic acid Na2C10H14O8N2 • 2H2O is used. Usually its exact concentration is determined by a solution of zinc salt. The definition is based on the reaction of the interaction of complexon III with zinc ions in an ammonia buffer medium. The endpoint of the titration is fixed using an indicator of eriochrome black T.

	10
	The titrant of the complexometric method - a solution of Trilon B - forms with metal cations, regardless of their valency, complex compounds in a molar ratio:
	А * 1: 1

B 1: 3

C 1: 2

D 2: 1

E 3: 1
	The titrant of the complexometric method is Trilon B solution (disodium salt of ethylenediamine-N, N, N ', N'-tetraacetic acid dihydrate, sodium edetate) 0.02–0.1 molar concentration, which forms complex compounds with cations of a number of metals in a ratio of 1 : 1, regardless of the valency of the metal ion.


TOPIC 9: Physico-chemical methods of analysis.

	№
	Test of  booklets "Krok-1"
	Distractors (А-Е)
	Explanation

	1.
	What type of electrodes is a silver chloride electrode?
	A * Second kind

B first kind

C Gas

D Redox

E ion-selective
	Silver chloride electrode belongs to the second kind.

	2.
	Какой параметр измеряют при кондуктометрическом титровании растворов электролитов?
	A * Conductivity

B Electromotive force

C Solution viscosity

D The acidity of the medium

E Solution concentration
	The conductometric analysis method is based on the dependence of the electrical conductivity of aqueous, mixed and non-aqueous electrolyte solutions on their concentration.

	3.
	A glass electrode is widely used to measure pH in biological media, liquid dosage forms, and the like. What type of glass electrode is it?
	A. Ion-selective electrode

B. Electrode I

C. Redox electrode

D. Type II electrode

E. gas electrode
	The glass electrode, which is the most common indicator electrode, refers to the so-called ion-selective or membrane electrodes. The operation of such electrodes is based on ion-exchange reactions occurring at the boundaries of membranes with electrolyte solutions.

	4.
	Select a pair of electrodes to determine FeSO4 by potentiometric titration:
	A. Platinum and silver chloride

B. Copper and glass

C. Chinhydrin and Zinc

D. Hydrogen and glass

E. Antimony and silver
	Platinum and silver chloride electrodes are used to determine FeSO4 by potentiometric titration.

	5.
	The cryoscopic constants of water, benzene, chloroform, acetic acid and camphor correspond to 1.86; 5.12; 4.9; 3.9; 40.0. Which of these solvents should be selected for the most accurate determination of the molar mass of the drug substance (non-electrolyte) by cryoscopic method?
	A. Camphor

B. Chloroform

C. Acetic acid

D. Benzene

E. Water
	The method for determining the molar mass of dissolved non-volatile non-electrolyte substances to reduce the freezing point of the solvent is called cryoscopic. Use very dilute solutions of the substance, which are of great importance cryoscopic constants (camphor, cyclohexanol).

	6.
	What parameter is measured during conductometric titration of electrolyte solutions?
	A. Electrical Conductivity

B. Electromotive force

C. The viscosity of the solution

D. Acidity of the medium

E. Solution concentration
	The conductometric analysis method is based on measuring the conductivity of the analyzed solution. The electrical conductivity is the inverse of the electrical resistance R.

	7.
	What method is based on the functional relationship between the concentration of the component under study and the value of the electrode potential?
	A. Potentiometry

B. Conductometry

C. Atomic absorption spectroscopy

D. Amperometry

E. Electrophoresis
	Potentiometry - the method is based on a functional relationship between the concentration of the component under study and the value of the electrode potential.

	8.
	When conductometric titration of a mixture of acids HCl and CH3COOH 0.1 M NaOH solution is measured:


	A. The conductivity of the solution

B. pH of the medium

C. Potential difference

D. Angle of rotation of the plane of polarized light

E. Refractive Index
	When conductometric titration of a mixture of acids HCl and CH3COOH 0.1 M NaOH solution measure the conductivity.

	8.
	For quantitative photocolorimetric determination of iron (III) ions, a specialist conducts a reaction with sulfosalicylic acid and measures this indicator:
	A. Optical density

B. Specific rotation

C. Refractive Index

D. Wavelength

E. Half-wave potential
	Photocolorimetric methods include spectrophotometry based on measuring the optical density of the percentage of transmission of light fluxes of a certain wavelength through the test solution and the standard on a spectrophotometer.

	9.
	Select a pair of electrodes for potentiometric determination of the pH of the solution:
	A. Glass-silver chloride

B. Calomel-silver chloride

C. Chinhydrin-stibium

D. Mercury sulfate-silver chloride

E. Glass-stibium
	For potentiometric determination of the pH of the solution using a glass-silver chloride electrode.

	10
	Which solution can be photocolorimetric by intrinsic absorption?
	A. Potassium Chromate

B. Potassium chloride

C. Potassium sulfate

D. Potassium nitrate

E. Potassium phosphate
	Photoelectrocolorimetric analysis method allows you to determine the concentration of the colored solution. Among these compounds, only potassium chromate is colored.

	11
	Select an indicator electrode for the quantitative determination of acetic acid by potentiometric titration:
	A. Glass

B. Silver Chloride

C. Silver

D. Platinum

E. Calomel
	A glass electrode is used for the quantitative determination of acetic acid by potentiometric titration.

	12
	Physico-chemical methods are used to quantify drug substances. Which of the following methods is based on the determination of the optical density of the solution?
	A. Spectrophotometry

B. Polarography

C. Potentiometry

D. Coulometry

E. Electrogravimetry
	Spectrophotometry (absorption) is a physicochemical method for studying solutions and solids based on the study of absorption spectra in the ultraviolet (200-400 nm), visible (400-760 nm) and infrared (> 760 nm) spectral regions. The main dependence studied in spectrophotometry is the dependence of the absorption intensity (optical density is usually measured).

	13
	For the quantitative determination of iron (II) sulfate by potentiometric titration, the following electrodes are used as indicator electrodes:
	A. Platinum

B. Silver Chloride

C. Chinhydrin

D. Tin

E. Glass
	For quantitative determination of ferrum II sulfate by potentiometric titration, a platinum electrode is used as indicator electrodes.

	14
	To identify the drug, a refractometric analysis method was used, which is based on the relationship between:
	A * Refractive index and substance concentration in solution

B The electrical conductivity of the solution and its concentration

C The concentration in the solution of the substance and its angle of rotation

D The concentration in a solution of a substance and its optical density

E The intensity of light absorption of the solution and its concentration
	The refractometric analysis method is based on measuring the refractive index n of a substance; the dependence of the refractive index on the concentration of substances in a solution is studied. This is the basis for quantitative determination by the refractometric method.

	15
	In the quantitative determination of glucose by the polarimetric method, the following are measured:
	A The angle of rotation of the plane of the polarized beam of light

B Light refractive index

C Extent of absorption by a solution of a polarized ray of light

D the dispersion of the light beam with a solution

E Optical density of the solution
	The polarimetric analysis method is based on measuring the angle of rotation of the plane of polarization of a polarized ray of light transmitted through an optically active medium.

	16
	Select a pair of electrodes to determine FeSO4 by potentiometric titration:
	A * Platinum and silver chloride

B Copper and glass

C Chinhydrin and Zinc

D Hydrogen and glass

E Antimony and silver
	To determine FeSO4 by potentiometric titration, platinum and silver chloride electrodes are used

	17
	Coulometry is based on measuring the amount of electricity spent on an electrode reaction. Indicate which law underlies the coulometric determination of substances:
	A * Faraday

B Archimedes

C Newton

D Stokes

E Bouguer-Lambert-Ber
	Coulometry is based on the laws of electrolysis - Faraday laws that establish a relationship between the amount of substance released on the electrodes during the reaction (mol) and the amount of electricity expended in this case Q (C)

	18
	When dichromatometric determination of the content of FeSO4 in a solution with potentiometric fixation of the equivalence point is used as an indicator electrode:
	A * Platinum

B Glass

C Chinghydrin

D Silver

E Chlorine silver
	When dichromatometric determination of the content of FeSO4 in solution with potentiometric fixation of the equivalence point, a platinum electrode is used as an indicator

	19
	What type of electrode is the circuit Au3+ | Au?
	A * Electrodes of the first kind

B Type II electrodes

C Electrodes of the third kind

D Redox electrodes

E ion selective electrodes
	Electrodes of the first kind include metal plates that are immersed in a solution of their own ions. Schematically, they can be represented as follows: Me | Me n +.

Electrodes of the second kind include metal plates coated with sparingly soluble compounds of this metal (salt, oxide, hydroxide), which are immersed in a solution of a highly soluble compound with the same anion. Schematically, they can be represented as follows: Me | MeA, An-.

	20.
	In the study of drugs, a potentiometric method for determining pH is used. Which of the electrodes can be used as an indicator when measuring the pH of a solution?
	A * Glass

B Copper

C Silver Chloride

D Calomel

E Zinc
	When studying drugs, the potentiometric method for determining pH is carried out using a glass electrode.

	21
	The potentiometric method for determining pH as the most universal is listed in the State Pharmacopoeia of Ukraine. Of the electrodes used as a reference electrode:
	A * Glass-calomel

B Hydrogen-quinhydrin

C Glass-hydrogen

D Calomel silver chloride

E Glass-quinhydrin
	In the study of drugs by the potentiometric method, the pH is determined using glass-calomel

reference electrode

	22
	By chromatography of novocaine in a thin sorbent layer, after the development of the plate, a spot was obtained, the distance to which from the start line was 3 cm, and the distance of the solvent front was 10 cm. What is the Rf value of novocaine?
	А * 0,3

B 0,4

C 0,5

D 0,6

E 0,7
	During chromatography, the upper edge of the spot is found and the value of Rf is determined as the ratio of the distance from the starting line to the upper edge of the spot and the distance from the starting line to the front line of the solvent:
R f = L х / L г.
where L х, L р - the distance that the substance and solvent have passed, respectively
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