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This Student Notebook for Experimental Chemistry allows you to keep a 

written record or report of the mandatory laboratory and practical works that 

you will carry out as part of the Inorganic Chemistry course. The Student 

Laboratory Notebook includes laboratory and practical works in Inorganic 

Chemistry. Chemistry is a practical subject, and, by developing your practical 

skills in the laboratory, you will increase your understanding and appreciation 

of chemistry.  

The notebook is for first year foreign students of Pharmaceutical Faculty.  

Have fun,enjoy your laboratory / practical work,and best of luck with it! 

 
 



Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 1. General characteristics of the p-elements. Hydrogen and its compounds. 

 

Laboratory work N 1 

Experiment 1. Preparing hydrogen. 

Place small amount of crystalline zinc (Zn) into clean test tube and add 10 drops of hydrochloric acid 

solution (HCl).  

Observation:  

Write the molecular  equation: 

 

 

 

 Experiment 2. Reducing properties of hydrogen peroxide 

Transfer 10 drops of potassium permanganate solution (KMnO4) into clean test tube, add 3-5 drops of 

sulphuric acid solution (H2SO4) and 3-5 drops of hydrogen peroxide (H2O2). 

Observation:  

Write the molecular  equation: 

 

 

 

 

Experiment 3. Oxidizing properties of hydrogen peroxide 

Transfer 10 drops of potassium iodide solution (KI) into clean test tube, add 3-5 drops of sulphuric 

acid solution (H2SO4) and 3-5 drops of hydrogen peroxide (H2O2). Then add 2 drops of starch solution. 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 

 

 Date                                ________________ 

 Teacher`s signature  ________________ 



Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 2. p-elements of the VIIA group. Halogens. Halogens compounds in negative oxidation 

states. 

 

Laboratory work N 2 

Experiment 1. Preparation of chlorine. 

Transfer 10 drops of concentrated hydrogen chloride solution (HCl) into clean test tube and add 

dropwise potassium permanganate solution (KMnO4) until the solution is colored in pink. Immerse 

starch iodide paper in test tube (starch iodide paper can quickly detect the presence of strong oxidizing 

agents such as chlorine, nitrous acid and hydrogen peroxide). Note the change of color of starch 

iodide paper.  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 Experiment 2. Comparison of reducing properties of hydrogen halides 

Transfer 10 drops of concentrated sulfuric acid solution (H2SO4) into three test tubes and add:  

in the first test tube – about 1 g of KCl,  

Observation:  

Write the molecular  equation: 

 

 

 

 

in the second – about 1 g of KBr,  

Observation:  

Write the molecular  equation: 

 

 

 

 

 



in the third – about 1 g of KI 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

Experiment 3. The reactions of the qualitative determination of bromide and iodide ions  

Transfer 2 drops of silver nitrate solution (AgNO3) into two clean test tubes and add:  

in the first test tube – 5 drops of potassium bromide solution (KBr).  

Observation:  

Write the molecular  equation: 

 

 

 

in the second – 5 drops of potassium iodide solution (KI). 

Observation:  

Write the molecular  equation: 
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 Teacher`s signature   ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 3. p-elements of the VIIA group. Halogens. Halogens compounds in positive oxidation states. 

 

Laboratory work N 3 

Experiment 1. Properties of chlorine water. 

a) reaction with potassium bromide and potassium iodide 



Transfer 5 drops of benzene into two clean test tubes and add: in the first test tube – 10 drops of 

potassium bromide solution (KBr), in the second – 10 drops of potassium iodide solution (KI). Shake 

the contents of test tubes. Add 5 drops of chlorine water into each test tube. Shake the contents of test 

tubes again. Note the color of benzene layer. 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 

 b) oxidation of manganese sulfate  

 Transfer 10 drops of manganese sulfate solution (MnSO4) into clean test tubes, add 5 drops of 

chlorine water and 5 drops of sodium hydroxide solution (NaOH).  

Observation:  

Write the molecular  equation: 
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 Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 4. p -elements of the VIA group. Oxygen, Sulfur, Selenium, Tellurium. 

 

Laboratory work N 4 

 Experiment 1. Reduction properties of sulfites. 

Place 2–3 mL of potassium dichromate solution (К2Сr2О7) into clean test tube, add 3–4 drops of 

sulfuric acid solution (H2SO4) and add 3–4 drops of sodium sulfite (Na2SO3).  

Observation:  



Write the molecular  equation: 

 

 

 

 

 

 Experiment 2. Properties of sodium thiosulfate. 

 a) Place 1–2 mL of iodine solution (I2) into clean test tube, add 1–2 drops of starch solution 

(solution is colored in dark blue). Dropwise add sodium thiosulfate solution (Na2S2O3) to discoloration.  

Observation:  

Write the molecular  equation: 

 

 

 

 

 b) Transfer 3–4 drops of sodium thiosulfate solution (Na2S2O3) into clean test tube and add 3–4 

drops of hydrochloric acid solution (HCl).  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

  Experiment 3. The reaction for detection of sulfate ion 

 Place 1–2 mL of sulfuric acid solution (H2SO4) into clean test tube and add 1–2 drops of 

barium chloride solution (BaCl2).  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 Date                               ________________ 

 Teacher`s signature  ________________ 



Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 5. p-elements of the VA group. Nitrogen. Compounds of nitrogen in negative oxidation 

states. 

Laboratory work N 5 

 Experiment 1. Preparation and properties of ammonia. 

a) Transfer 4–5 drops of ammonium chloride solution (NH4Cl) into clean test tube and add 2–3 drops of 

sodium hydroxide (NaOH). Carefully heat the test tube using Bunsen’s burner. Through the test tube opening 

do as follow: put a wet strip of red litmus paper.  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

b) Transfer 3–4 drops of sodium chloride solution (NaCl) into clean test tube and add 1–2 drops of argentum 

nitrate (AgNO3). Dropwise add ammonia solution to resulting precipitate to its dissolving. 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

c) Transfer 3–4 drops of potassium permanganate solution (KMnO4) into clean test tube and add 3–4 drops of 

ammonia solution. Carefully heat the test tube using Bunsen’s burner. 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 Experiment 2. Equilibrium in aqueous ammonia solution and its shift. 



Transfer 7–8 drops of ammonia solution into two clean test tubes and add in each one: 8–10 drops of distilled 

water and 1–2 drops of phenolphtalein indicator. Note the color of solutions. In the first test tube add 1–2 

microspattles of ammonium chloride. Compare the colors of solutions in the first and second test tubes. Make 

conclusion about equilibrium shift.  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 

 Date                               ________________ 

 Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 6. p-elements of the VA group. Nitrogen. Compounds of nitrogen in positive oxidation 

states. 

Laboratory work N 6 

 Experiment 1. Nitrous acid, nitrites and their properties.  

a) Transfer 3–4 drops of sodium nitrite solution (KNO2) into clean test tube and add 2 drops of concentrated 

sulfuric acid solution (H2SO4).  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

b) Transfer 3–4 drops of potassium permanganate solution (KMnO4) into clean test tube, add 2–3 drops of 

sulfuric acid solution (H2SO4) and add 2–3 drops of sodium nitrite solution (KNO2).  

Observation:  

Write the molecular  equation: 

 

 



 

 

 

c) Transfer 3–4 drops of sodium nitrite solution (KNO2) into clean test tube, add 2–3 drops of sulfuric acid 

solution (H2SO4), 3–4 drops of potassium iodide solution (KI) and 3–4 drops of benzene. Shake contents of 

test tube.  

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 Experiment 2. Oxidizing properties of nitric acid. 

Place a small piece of copper shavings into two clean test tubes and add: 3–4 drops of concentrated nitric acid 

solution (HNO3) to the first test tube, 3–4 drops of dilute nitric acid solution (HNO3) to the second test tube. 

Carefully heat using Bunsen’s burner the last one. 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 Date                               ________________ 

 Teacher`s signature   ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 7. p-elements of the VA group. Phosphorus and its compounds. 

 

Laboratory work N 7 

 Experiment 1. Solubility of phosphorus salts.  

Take two clean test tubes and add: 4–5 drops of FeCl3 solution in first test tube, 4–5 drops of Аl2(SO4)3 in 

second test tube. Add 10 drops of СН3СООNа solution and 2–3 drops of  Nа2НРО4 solution in each one 



(precipitates are not formed in absence of СН3СООNа). Check precipitates solubility in hydrochloric acid 

(dropwise add hydrochloric acid to resulting precipitates).  

Observation:  

Write the molecular  equation: 

 

 

 

 

Observation:  

Write the molecular  equation: 
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 Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 8. p-elements of the VA group. Arsen subgroup (Arsen, Antimony, Bismuth). 

 

Laboratory work N 8 

 

 Experiment 1. Preparation and properties of bismuth hydroxide.  

Take two clean test tubes and transfer in each one: 3–4 drops of salt of bismuth (III) and some drops of 

sodium hydroxide solution (NaOH) until precipitate formation. Then add 3–4 drops of nitric acid solution 

(HNO3) into the first test tube; 3–4 drops of sodium hydroxide solution (NaOH) into the second test tube. 

Observation:  

Write the molecular  equation: 

 



 

 

 

 

 

 

Conclusion about chemical character of Bi(OH)3_______________________________________ 

_____________________________________________________________________________ 

Experiment 2. Redox properties of hexahydroxoantimony acid (V) and its salts.  

Transfer 3–4 drops of KSb(ОН)6 solution into clean test tube, add 2–3 drops of sulfuric acid solution 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 

 

 Experiment 3. Preparation of bismuth (III) iodide. 

Transfer 3–4 drops of bismuth nitrate solution (Bi(NO3)3) into clean test tube, add some drops  of potassium 

iodide solution (KI) until precipitate formation. Add again potassium iodide solution (KI) until precipitate 

Observation:  

Write the molecular  equation: 

 

 

 

 

 

 

   

Date                               ________________ 

  Teacher`s signature  ________________ 



Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 9. p-elements of the IVA group. Carbon and Silicum. 

 

Laboratory work N 9 

 Experiment 1. Preparation and properties of insoluble carbonates.  

Transfer 2–3 drops of calcium chloride solution (CaCl2) into clean test tube, add 2–3 drops of sodium 

carbonate solution (Na2CO3). Divide resulting precipitate into two parts in two test tubes. Then add 5–6 drops 

of hydrochloric acid solution (HCl) into the first test tube:  

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

 

 

And 5–6 drops of sodium hydroxide solution (NaOH) into the second test tube.  

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

 

 

Experiment 2. Interaction salts of chromium with soluble carbonates.  

Transfer 2–3 drops of chromium (III) sulfate solution (Cr2(SO4)3) into clean test tube, add 2–3 drops of 

sodium carbonate solution (Na2CO3).  

Observation:  

Write the molecular and ionic equations: 

 



 To the resulting precipitate  chromium (III) hydroxide  add  5–10 drops of sodium hydroxide solution  

(NaOH): 

Observation:  

Write the molecular and ionic equations: 

 

 

 

Experiment 3. Preparation of insoluble silicate. 

Transfer 3–4 drops of calcium chloride solution (CaCl2) into clean test tube and add 1–2 drops of sodium 

silicate solution (Na2SiO3).  

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

 Experiment 4. Hydrolysis of sodium silicate. 

Transfer 4–5 drops of sodium silicate solution (Na2SiO3) into clean test tube and add 2–3 drops of 

phenolphthalein indicator solution.  

Observation:  

Write the hydrolysis reaction in the molecular and ionic forms: 

 

 

 

Experiment 5. Hydrolysis of sodium silicate in the presence of ammonium chloride. 

Transfer 3–4 drops of sodium silicate solution (Na2SiO3) into clean test tube and add 3–4 drops of 

ammonium chloride solution (NH4Cl).  

Observation:  



Write the molecular and ionic equations: 

 

 

 

 

  Date                               ________________ 

  Teacher`s signature  ________________ 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 10. p-elements of the IVA group. Germanium subgroup  

(Germanium, Stannum, Lead). 

 

Laboratory work N 10 

 Experiment 1. Preparation and properties of stannum (II) hydroxide.  

Take two clean test tubes. Transfer 3–5 drops of stannum (II) chloride solution (SnCl2) and 5–6 drops of 

sodium hydroxide solution (NaOH) in each one. Then add 3–5 drops of hydrochloric acid solution (HCl) into 

the first test tube:  

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

Add 3–5 drops of sodium hydroxide solution (NaOH) into the second test tube.  

Observation:  

Write the molecular and ionic equations: 

 

 

 



Experiment 2. Impress of stannum from its salt solution  

Transfer 5–10 drops of stannum (II) chloride solution (SnCl2) into clean test tube and add small granule of 

zinc (Zn). 

Observation:  

Write the molecular and ionic equations: 

 

 

 

 Experiment 3. Reducing properties of Sn
2+

 

Take two clean test tubes. Transfer 1–3 drops of iron (III) chloride solution (FeCl3), 1–3 drops of 

К3[Fe(CN)6] solution, 5–6 drops of distilled water in each one.  

Notice color of prepared solutions: 

 The first test tube keep for comparison.  

Add 2–4 drops stannum (II) chloride solution (SnCl2) into the second test tube.  

Observation:  

Write the molecular reaction equations for  

a) reducing of iron (III) chloride by stannum (II) chloride; 

 

 

 

 

b) interaction of iron (II) chloride with К3[Fe(CN)6] 

 

 

 

 Experiment 4. Preparation and properties of lead (II) hydroxide. 

Take two clean test tubes. Transfer 2–3 drops of lead (II) nitrate solution (Pb(NO3)2) and some drops of 

sodium hydroxide solution (NaOH) in each one (until precipitate form).  

Then add 4–5 drops of acetic acid solution (CH3COOH) into the first test tube: 



Observation:  

Write the molecular and ionic equations: 

 

 

 

 and 4–5 drops of sodium hydroxide solution (NaOH) into the second test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

Experiment 5. Preparation of slightly soluble lead (II) salts. 

Take two clean test tubes. Transfer 4–5 drops of lead (II) nitrate solution (Pb(NO3)2) in each one.  

Add into the first test tube some drops of potassium iodide solution (KI) until precipitate form: 

Observation:  

 Then to the precipitate formed add 3–5 drops of acetic acid solution (CH3COOH) and carefully heat until 

precipitate dissolve. After cooling you can see formation of crystals of lead iodide (PbI2).  

Write the molecular and ionic equations: 

 

 

 

Add into the second test tube 5–6 drops of potassium chromate solution (K2CrO4). 

Observation:  

Write the molecular and ionic equations: 

 

 

 



 

  Date                               ________________ 

  Teacher`s signature  ________________ 

Module 2. «Chemical elements» 

Semantic Module 5. p - Elements of the III-VIII groups of the periodic table of elements 

Topic 11. p-elements of the IIIA group. Boron and Aluminium  

 

Laboratory work N 11 

 Experiment 1. Preparation and properties of aluminium hydroxide.  

Transfer 3–5 drops of aluminium salt solution into clean test tube and add 2–3 drops of sodium hydroxide 

solution (NaOH). Resulting precipitate divide into two clean test tubes. Then add 3–5 drops of hydrochloric 

acid solution (HCl) into the first test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

 

Add sodium hydroxide solution (NaOH) into the second test tube until precipitate dissolve.  

Observation:  

Write the molecular and ionic equations: 

 

 

 

 

Experiment 2. Preparation of slightly soluble salts of aluminium 



Transfer 3–5 drops of aluminium salt solution into clean test tube and add sodium phosphate solution 

(Na3PO4). 

Observation:  

Write the molecular and ionic equations: 

  

 

 

  Date                               ________________ 

  Teacher`s signature  ________________ 

Module 2. «Chemical elements» 

Semantic Module 6. s-Elements (typical metals) 

Topic 12. s-elements of the I group. Alkali metals  

 

Laboratory work N 12 

 Experiment 1. The characteristic yellow-color of the flame for sodium ions.  

Nichrome wire immersed in a NaCl solution. Then nichrome wire put into the flame. 

Observation: 

 

Experiment 2. Interaction of potassium salts with sodium hexacianocobaltate 

Place 1–2 drops of KCl solution on the slide plate. Near place 1–2 drops of sodium hexacianocobaltate 

solution (Na3[Co(CN)6]). Mix drops of KCl solution and sodium hexacianocobaltate solution using glass 

stick. 

Observation:  

Write the molecular and ionic equations: 

 

 

   

Date                               ________________ 

  Teacher`s signature  ________________ 



Module 2. «Chemical elements» 

Semantic Module 6. s-Elements (typical metals) 

Topic 13. Elements of the II group. Beryllium, magnesium and alkali-earth metals  

 

Laboratory work N 13 

 Experiment 1. Interaction CaCl2 with (NH4)2C2O4.  

Place 0,5–1 mL of CaCl2 solution into clean test tube and add 0,5–1 mL of (NH4)2C2O4 solution. Resulting 

precipitation divide into two test tubes.  

Add СН3СООН solution into the first test tube:  

Observation:  

Write the molecular and ionic equations: 

 

 

   

and HCl solution into the second test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Experiment 2. Interaction BaCl2 with H2SO4  

Place 0,5–1 mL of BaCl2 solution into clean test tube and add 0,5–1 mL of H2SO4 solution. Resulting 

precipitation divide into two test tubes.  

Add HCl solution into the first test tube:  

Observation:  

Write the molecular and ionic equations: 

 

 



Add HNO3 solution into the second test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

   

Experiment 3. Interaction BaCl2 with Na2CO3  

Place 0,5–1 mL of BaCl2 solution into clean test tube and add some drops of Na2CO3 solution. Resulting 

precipitation divide into two test tubes.  

Add HCl solution into the first test tube:  

Observation:  

Write the molecular equation: 

 

 

   

Add NaOH solution into the second test tube: 

Observation:  

Write the molecular equation: 

 

 

   

Experiment 4. Interaction MgCl2 with NaOH 

Place 0,5–1 mL of MgCl2 solution into clean test tube and add 0,5–1 mL of NaOH solution. Resulting 

precipitation divide into two test tubes.  

Add HCl solution into the first test tube:  

Observation:  

Write the molecular and ionic equations: 

 



 

Add NH4Cl solution into the second test tube:   

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

  Date                               ________________ 

  Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 7. d-Elements of the I - VIII groups of the periodic table of elements 

Topic 14. General characteristics of d-elements. d-elements of the IB group. Copper, Argentum, 

Aurum. 

 

Laboratory work N 14 

 Experiment 1. Oxidizing properties of copper (II) substances.  

a) Place granule of zinc (or iron) into copper (II) salt solution.  

Observation:  

Write the molecular and ionic equations: 

 

 

   

b)Transfer 2 drops of copper (II) sulfate solution (CuSO4) into clean test tube and add 2 drops of 

potassium iodide solution (KI).  

Note the color of resulting precipitate: 

Then add some drops of sodium sulfite solution (Na2SO3).  

Observation:  

Write the molecular and ionic equations: 



 

 

   

 

Experiment 2. Preparation and properties of copper hydroxide and argentum hydroxide  

a) Place 2–3 mL of copper sulfate solution (CuSO4) into clean test tube and add sodium hydroxide solution 

(NaOH). Resulting precipitation divide into three test tubes.  

Add 2–3 mL of hydrochloric acid solution (HCl) into the first test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Add 2–3 mL of sodium hydroxide solution (NaOH) into the second test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 Third test tube carefully heat: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 



b) Place some drops of sodium hydroxide solution (NaOH) into clean test tube and add 1–2 drops of 

argentum nitrate solution (AgNO3). Resulting precipitation divide into two test tubes.  

Add 5-6 drops of hydrochloric acid solution (HCl) into the first test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

Add 5-6  drops of ammonia solution (NH4OH) into the second test tube.  

Observation:  

Write the molecular and ionic equations: 

 

 

   

Experiment 3. Preparation of complex compounds of copper and argentum  

a) Place 2–3 drops of copper sulfate solution (CuSO4) into clean test tube and add 1–2 drops of ammonia 

solution (NH4OH) until precipitate is formed. Then add ammonia solution (NH4OH) until precipitate is 

dissolved.  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

b) Transfer 3–4 drops of argentum nitrate solution (AgNO3) into clean test tube and add 4–5 drops of 

hydrochloric acid solution (HCl).  

Note the color of resulting precipitate: 

Then add 8–10 drops of ammonia solution (NH4OH).  

Observation:  



Write the molecular and ionic equations: 

 

 

   

Experiment 4. Hydrolysis of copper (II) and argentum (I) salts 

Put into copper sulfate solution (CuSO4) and argentum nitrate solution (AgNO3) litmus paper and note the 

color. 

Observation:  

Write the reactions of hydrolysis in molecular and ionic forms:  

 

 

 

 

 

  Date                               ________________ 

  Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 7. d-Elements of the I - VIII groups of the periodic table of elements 

Topic 15. d-elements of the IIB group. Zinc, Cadmium, Mercury. 

 

Laboratory work N 15 

 Experiment 1. Preparation and properties of zinc hydroxide.  

Transfer some drops of zinc (II) chloride solution (ZnCl2) into clean test tube and add sodium 

hydroxide solution (NaOH) to precipitate formation. Then add an excess of sodium hydroxide solution.  

Observation:  

Write the molecular and ionic equations: 

 



 

   

 

Experiment 2. Complex compounds of zinc 

Transfer some drops of zinc (II) chloride solution (ZnCl2) into clean test tube and add ammonium 

hydroxide solution (NH4OH) to precipitate formation. 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 Then add an excess of ammonium hydroxide solution to dissolve the precipitate. 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Experiment 3. Hydrolysis of salts of zinc 

On a strip of universal indicator paper, apply a drop of solution of zinc chloride.  

Observation: 

 Estimate  the pH of salt solution:  

Write the hydrolysis reactions in molecular and ionic forms:  

 

 

 

 



  Date                               ________________ 

  Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 7. d-Elements of the I - VIII groups of the periodic table of elements 

Topic 16. d-elements of the VІА group. Chromium subgroup. 

 

Laboratory work N 16 

 Experiment 1. Preparation and properties of chromium (III) hydroxide.  

Take two clean test tubes. Transfer 5 drops of chromium salt solution and 5 drops of ammonia solution 

into each one.  

Then add some drops of sulfuric acid solution (H2SO4) into the first test tube  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Add some drops of sodium hydroxide solution (NaOH) into the second test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Experiment 2. Oxidizing properties of potassium dichromate 

Transfer 5 drops of potassium dichromate solution (K2Cr2O7) into clean test tube, add 5 drops of 

sulfuric acid solution (H2SO4) and 5 drops of potassium iodide solution (KI). Then add 2−3 drops of 

organic solvent and mix contents of test tube.  



Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 

Experiment 3. Conversion of the chromate into the dichromate and vice versa 

Transfer 5−6 drops of potassium chromate solution (K2CrO4) into clean test tube and add 3−4 drops of 

sulfuric acid solution (H2SO4).  

Note the color of the resulting solution:  

Then add some drops of potassium hydroxide solution (KOH) until color is changed.  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

  Date                               ________________ 

  Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 7. d-Elements of the I - VIII groups of the periodic table of elements 

Topic 17. d-elements of the VІIА group. Manganese subgroup. 

 

Laboratory work N 17 

 Experiment 1. Preparation and properties of manganese (II) hydroxide.  

Transfer 3−4 drops of manganese (II) salt solution into clean test tube and 2−3 drops of alkali solution. 

Stir precipitate formed with glass stick.  



Observation:  

Write the molecular and ionic equations: 

 

 

 

   

Experiment 2. Oxidizing and reducing properties of manganese (IV) oxide 

a) oxidizing properties 

Place 1 microspatula of manganese (IV) oxide (MnO2) into clean test tube and add 2−3 drops of 

concentrated hydrochloric acid solution (HCl).  

Observation:  

Write the molecular and ionic equations: 

 

  

 

   

b) reducing properties 

Place 1 microspatula of manganese (IV) oxide (MnO2) into clean test tube, add 2−3 drops of 

concentrated potassium hydroxide solution (KOH) and add 1 microspatula of potassium nitrate 

solution (KNO3). Carefully heat.  

Observation:  

Write the molecular and ionic equations: 

 

 

 

   

Experiment 3. Decomposition of potassium permanganate 

Place 3−4 crystals of potassium permanganate (KMnO4) into clean test tube. Carefully heat. After 

cooling add 5−6 drops of water. Note the color of the resulting solution.  



Observation:  

Write the molecular and ionic equations: 

 

 

 

   

Experiment 4. Reducing of potassium permanganate by sodium sulfite in different medium 

 Take three test tubes. Transfer 3−5 drops of potassium permanganate solution (KMnO4) in each 

one.  

Then add 2−3 drops of sulfuric acid solution (H2SO4) and 3−4 drops of sodium sulfite solution 

(Na2SO3) into the first test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 

Add 3−4 drops of sodium sulfite solution (Na2SO3) into the second test tube:  

Observation:  

Write the molecular and ionic equations: 

 

 

  

 

  

 

Add 3−4 drops of sodium hydroxide solution (NaOH) and 3−4 drops of sodium sulfite solution 

(Na2SO3) into the third test tube: 



Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 

 

Date                               ________________ 

  Teacher`s signature  ________________ 

 

Module 2. «Chemical elements» 

Semantic Module 7. d-Elements of the I - VIII groups of the periodic table of elements 

Topic 18. d-elements of the VІІІА group. Iron and its compounds.Cobalt and Nicole compounds. 

Platinum metals. 

 

Laboratory work N 18 

 Experiment 1. Preparation and properties of iron (II) hydroxide.  

Transfer 3−4 drops of Mohr’s salt solution (NH4)2Fe(SO4)2) into clean test tube and add 2−3 drops of 

sodium hydroxide solution (NaOH).  

Observe the color changing of precipitate over time: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

Experiment 2. Reducing properties of iron (II) compounds 



Transfer 3−4 drops of Mohr’s salt solution (NH4)2Fe(SO4)2) into clean test tube, add 2−3 drops of 

dilute sulfuric acid (H2SO4) and 3−4 drops of potassium permanganate solution (KMnO4).  

Observation:  

Write the molecular and ionic equations: 

 

 

  

  

 

Experiment 3. Preparation and properties of iron (III) hydroxide. 

Take two clean test tubes. Transfer 2−3 drops of iron (III) salt solution and add 5−10 drops of sodium 

hydroxide solution (NaOH) into each one.  

Note the color of the resulting precipitate: 

Then add 3−4 drops of hydrochloric acid solution (HCl) into the first test tube: 

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 

Add 3−4 drops of sodium hydroxide solution (NaOH) into the second test tube.  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 



Experiment 4. Oxidizing properties of iron (III) compounds 

Transfer 3−4 drops of iron (III) salt solution into clean test tube and add 3−4 drops of potassium iodide 

solution (KI). 

Observation:  

Write the molecular and ionic equations: 

 

 

  

  

 

Experiment 5. Qualitative reactions on Fe
2+

 and Fe
3+

 ions. 

a) transfer 3−4 drops of Mohr’s salt solution (NH4)2Fe(SO4)2) into clean test tube and add 5−10 drops 

of potassium ferricyanide solution К3[Fe(CN)6].  

Note the color of resulting precipitate: 

Write the molecular and ionic equations: 

 

 

   

 

b) transfer 3−4 drops of iron (III) salt solution into clean test tube and add 5−10 drops of potassium 

ferrocyanide solution К4[Fe(CN)6].  

Note the color of resulting precipitate: 

Write the molecular and ionic equations: 

 

 

   

 



c) transfer 3−4 drops of iron (III) salt solution into clean test tube and add 5−10 drops of potassium 

thiocyanate solution (KSCN) or ammonium thiocyanate solution (NH4SCN).  

Note the color of solution: 

Write the molecular and ionic equations: 

 

 

   

 

 

 Experiment 5. Preparation and properties of cobalt (II) hydroxide and nickel (II) hydroxide.  

Take two clean test tubes. Transfer 3−4 drops of nickel (II) chloride solution (NiCl2) into the first clean 

test tube and add 5−6 drops of sodium hydroxide solution (NaOH).  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 

 

Transfer 3−4 drops of cobalt (II) nitrate solution (Co(NO3)2) into the second clean test tube, add 5−6 

drops of sodium hydroxide solution (NaOH) and then add 5−10 drops of hydrogen peroxide solution 

(H2O2).  

Observation:  

Write the molecular and ionic equations: 

 

 

   

 



Experiment 6. Preparation of ammonia complexes of cobalt (II) and nickel (II) 

a) Take two clean test tubes. Transfer 3−4 drops of nickel (II) chloride solution (NiCl2) into the 

first clean test tube and add ammonium hydroxide solution (NH4OH) to precipitate formation, 

then add an excess of ammonium hydroxide solution to dissolve the precipitate.  

Observation:  

Write the molecular and ionic equations: 

 

 

  

  

 

b) Transfer 3−4 drops of cobalt (II) nitrate solution (Co(NO3)2) into the second clean test tube and 

add ammonium hydroxide solution (NH4OH) to precipitate formation, then add an excess of 

ammonium. 

 Observation:  

Write the molecular equation: 

 

   

 

Add 2−3 drops of hydrogen peroxide solution (H2O2) to the precipitate formed.  

Observe the color changing of precipitate:  

Write the molecular and ionic equations: 

 

 

 

 

Date                               ________________ 

  Teacher`s signature  ________________ 



 

 



 

 

 


