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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. 

 

1. What oxidation states (numbers) are characteristic for hydrogen and its compounds? 

 

 

 

2. What types of chemical bonds form hydrogen in binary compounds with other elements? 

Give examples of binary compounds of hydrogen with various types of chemical bonds. 

 

 

 

 

 

3. Which of the metals can be used to produce H2 from hydrochloric acid (HCl): Cu, Al, Fe, 

Mg, Au, Ag, Hg, Zn? Write reactions. 

 

 

 

 

 

4. Assign the oxidation number of hydrogen in following compounds:  

Н2О,   Н2О2,   NаН,   РН3,   H2,   СН4,   С2Н4,   Н2S,   НСl 

5. What substances – S, Р, N, Сl, Сu, Zn, Аl, Аu, Рt, Н2О, SO2, P2O5, Cu(ОН)2, FеО – react 

with H2? Write reactions. 
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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. 

 

1. What is the electronic configuration of halogen atoms?  

 

2. What oxidation numbers are characteristic for halogens in compounds?  

 

 

3. Hydrogen halides: write formulas and characterize their reducing properties. 

 

 

 

 

4. Which of the hydrogen halides (HF, HCl, HBr, HI) react with sulfuric acid? Write reactions. 

 

 

 

 

5. Complete and balance equations for the following reactions: 

1) КМnО4 + КВr + Н2SО4  =   
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2) NaF + AIF3  =                                    

3)  РІ3  +  Н2О   =   

4) Fe  +  CI2   = 

 

 

5) HCl + KMnO4 → 

 

 

 

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

states. 

 

1. Write the reaction for preparation of chlorine water, bleaching powder.  

 

 

 

2. Write the reactions of potassium chlorate, potassium bromate, potassium iodate 

decomposition. 

 

 

 

 

 

 

3. Explain a change of stability, oxidizing and acidic properties in a following rows:  

Row Stability 

 

Oxidizing 

properties 

Acidic 

properties 

НСІО → НСІО2 → НСІО3  → НСІО4    

НСІО → HBrO → НIO    

 

4. Which of the oxyacids is most stable? 
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5. Complete and balance equations for the following reactions: 

1) Вr2 + Са(ОН)2  =  

 

 

 

2) СlО2  +  КОН  = 

 

 

 

3) PBr3 + H2O = 

 

4) НСl + Р2О5   = 

 

 

5) KIO3 + Cl2 + KOH= 

 

 

 

 

 

 

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. 

 

1. Write formulas of all nitrogen oxides. Name  them.  

 

 

 

2. Which of nitrogen oxides react with Ca(OH)2 solution? Write reactions.  

 

 

 

 

3. Write the reactions  of the following salts decomposition:  

а) NaNO3=  
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b) АgNO3=    

 

             

c) Al(NO3)3=  

 

 

d) Рb(NO3)2= 

 

 

4. What substances – Р2О5; НСІ; С; І2; СаО; Сu; Аl; СО2 – react with concentrated nitric acid? 

Write reactions. 

 

 

 

 

 

 

 

 

5. Propose the reactions necessary for the following transformations: 

 N2 → NO → NO2 → HNO3 → NO2 → N2  
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 Teacher`s signature   ________________ 
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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. 

 

1. What is the electronic configuration of the phosphorus atom and  its ions? 

 

 

 

 

2. Write formulas of phosphorus oxides. Name  them.  

 

 

3. Write hydrolysis reactions of the following salts in ionic and molecular forms and notice the pH of 

solution (acidic, basic or neutral):  

Na3PO4 

 

 

 

(NH4)3PO4 

 

 

 

4. Complete and balance equations for the following reactions: 

1) PH3  +  KМnO4  +  H2SO4   = 

 

 

 

 

2) H3PO3  +  AgNO3  +  H2O    = 

 

 

 

 

 

 

5. Propose the reactions necessary for the following transformations: 

calcium phosphate → phosphorus → phosphorus (V) oxide → phosphoric acid → sodium phosphate 

→sodium hydrogen phosphate → barium phosphate  
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 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 8. p-elements of the VA group. Arsen subgroup (Arsen, Antimony, Bismuth). 

1. Write the electronic configuration  of Arsen, Antimony and Bismuth atoms.  

 

 

2. Give examples of compounds in which Arsen, Antimony and Bismuth have oxidation 

number  ̶ 3. Name  them.  

 

 

3. Write formulas of  the Arsen, Antimony and Bismuth oxides.   
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4. Complete and balance equations for the following reactions: 

1) AsH3  +  KМnO4  +  H2SO4 =  H3AsO4  +  … 

 

 

2) Bi(OH)3 + NaOH + NaClO → 

 

 

3) Na3AsO4 + HCl + Zn → 

 

 

 

5. Propose the reactions necessary for the following transformations: 

Bi(NO3)3 → Bi2O3 → Bi → BiBr3 
   +𝐻2𝑂     
→       ?   →   Bi(OH)3 

 

 

 

 

 

 

  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. 

Questions for admission to the implementation of practical and laboratory works: 

1. Write the electronic configuration of Carbon and Silicum atoms and its ions. 
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2. Describe types of hybridization for Carbon and Silicum atoms.  

 

 

 

3. Complete and balance equations for the following reactions: 

а) СО + Сl2 =   

 

 

b) НСООН = 

 

 

c) Fе3О4 + СО = 

 

 

4. What substances – Н2О, CaO, BaCO3, NaOH, CO, C, P2O5 – react with CO2? Write 

reactions. 

 

 

 

 

 

10. Propose the reactions necessary for the following transformations: 

С → СО2 → СаСО3 → Са(НСО3)2 → СаСО3  

 

 

 

 

Date                               ________________ 

  Teacher`s signature  ________________ 
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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). 

 

1. In which acids can be dissolved Germanium, Stannum and Lead? Write reactions.  

 

 

 

 

 

2. Write the reactions of Stannum and Lead with alkalis. 

 

 

 

3. Describe amphoteric properties of SnO and PbO. 

 

 

 

 

4. Complete and balance equations for the following reactions: 

1) PbO2 + HCl → 

 

2) GeO2 + H2O → 
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3) Sn + HCl(conc) → 

 

 

 

5. Propose the eactions necessary for the following transformations: 

         PbO → Pb → Pb(NO3)2 → Pb(OH)2  
+𝑁𝑎𝑂𝐻 (𝑐𝑜𝑛𝑐.)   
→            ? 

 

 

 

 

 

 

 

 

  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  

 

1. Describe the type of hybridization AO of Boron in molecule BCl3. 

 

 

 

2. What coordination numbers are typical for coordination compounds of Aluminium? Give an 

examples. 
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3. Write reactions of Aluminium with O2, N2, C, S, F2. 

 

 

 

 

 

4. Write hydrolysis reactions for the following salts:  

Аl2(SО4)3 

  

 

 

ВСl3  

 

5. Complete and balance equations for the following reactions: 

1) B2O3 + C → 

 

2) Al2O3 + Na2CO3 → 

3) Аl(ОН)3 + НСl → 

4)B + HNO3(conc.) → 

 

 

  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  
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1. Describe electron configurations and energy diagrams of elements of the I group: lithium, 

sodium, potassium, caesium. 

 

 

 

 

 

 

2. Write hydrolysis reactions in the molecular and ionic forms.  

1) Nа2СО3 

 

 

2) K2S 

 

 

 

3) CH3COOLi 

 

  

 

  

3. Which of the following formulas belong to alkalis: Ве(ОН)2, Мg(ОН)2, Сu(ОН)2, NаОН, 

Ва(ОН)2? Underline  them. 

4. Complete and balance equations for the following reactions: 

1) Li + H2 =  
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2) K +NH3 = 

 

 

3)  Na + H2O= 

 

5. Propose the reactions necessary for the following transformations: 

 Rb → Rb2O2 → RbCl → Rb2SO4 → RbOH 

 

 

 

 

 

  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  

1. Write electron configurations for magnesium, calcium, barium and beryllium ions. 

 

 

2. What volume of CO2 is produced from the thermal decomposition of 10 g CaCO3? 
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3. Complete and balance equations for the following reactions: 

1) CaH2 + H2O = 

2) Be + HCl = 

3) Sr + H2 = 

4) BaO + H2O = 

5) Ba(NO3)2 
     𝑇   
→      

 

6) Mg3N3 + HCl = 

7) Ca + HNO3 =   

8) SrS + CO2 + H2O = 

 

5. Make the reactions necessary for the following transformations: 

MgO → Mg → Mg3N2 → Mg(OH)2 → MgCl2 

 

 

 

   

 

 

Date                               ________________ 

  Teacher`s signature  ________________ 
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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. 

 

1. Write the  chemical reactions of copper, argentum and aurum with acids.  

 

 

 

 

 

2. Explain the process of dissolution of gold (aurum) in the "aqua regis" (nitrohydrochloric 

acid) and write reaction equation. 

 

 

 

3. Complete and balance equations for the following reactions: 

1) Ag + H2SO4(conc)→ 

 

2) Сu + O2 
     𝑇   
→    

 

3) Au + H2SeO4(conc.) 
     𝑇   
→    

 

 

4) Ag + O2 + H2S → 
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5) СuSO4  +  КІ  → 

 

 

6) Au + O2 + KCN + H2O → 

 

 

4. Write the  reactions of complex formation. Give the name of complex compound.  

1) CuSO4 + NH3∙H2O → 

 

 

2) AgCl + Na2S2O3 → 

 

 

3) AuCl3 + HCl → 

 

 

5. Make the reactions necessary for the following transformations: 

Cu → CuSO4 → CuO → Cu2O → Cu(NO3)3 

 

 

 

 

 

 

 

 

 

 

  Date                               ________________ 

  Teacher`s signature  ________________ 
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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. 

 

1. Write reactions between zinc and concentrated sulfuric acid, zinc oxide and sodium 

hydroxide.  

 

 

 

 

2. Describe chemical properties of zinc hydroxide.  

 

 

 

 

3. Write reaction between cadmium sulfite and ammonia solution.  

 

 

4. Write reaction between mercury and concentrated nitric acid. 

 

  

5. Write the net ionic equations for the reaction: 

Hg2Cl2 + NH3→ 
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HgCl2 + NH3 → 

 

 

 

  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. 

 

1. Write electron configurations for chromium, molybdenum and wolfram ions. 

 

 

 

 

 

 

2. Make the reactions necessary for the following transformation: 

Cr2O3 → CrСl3 → К2CrO4 → К2Cr2O7 → Cr2(SO4)3 
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3. What volume of chlorine is formed as result of reaction between one mole of potassium 

dichromate and hydrochloric acid? 

 

 

 

 

 

 

4. Write reaction equation between chromium (III) sulfate and sodium carbonate.  

 

 

5. Complete and balance equations for the following reactions: 

  Сr2(SO4)3 + Br2  + NaOH → 

 

 

 

 

 

К2Сr2O7 + FeSO4 + H2SO4→ 

 

 

 

 

  Date                               ________________ 

  Teacher`s signature  ________________ 
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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. 

 

1. Write reaction equation between: 

a) manganese sulfate and potassium hydroxide 

 

 

 

 

b) manganese sulfate and ammonia sulfide  

 

 

 

 

c) manganese sulfate and potassium permanganate (neutral medium) 

 

 

  

2. Write reaction equation of preparation of the  following substances: 

  a) manganese (II) hydroxide 

 

  b) manganese (IV) oxide 

 

 

  c) potassium manganate 
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3. Write reaction equation which characterized oxidizing properties of potassium permanganate 

depend on acidity of solution.  

 

 

 

 

 

 

 

 

 

 

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. 

 

1. What substances –  H2S, HCl, Mg, Sn, BaCl2, NaCl, CuCl2, KMnO4 (in the presence of 

H2SO4), NaOH – interact with iron (II) sulfate? Write chemical equations for the 

corresponding reactions.  
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2. Make the reactions necessary for the following transformation: 

Fe → FeSO4 → Fe2(SO4)3  → Fe(OH)3 → Fe(NO3)3  

 

 

 

 

 

 

3. Complete and balance equations for the following reactions: 

Fe(OH)3 + Cl2 + NaOH (conc.) → 

 

 

 

 

Fe2O3 + Na2CO3 → 
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Со(ОН)3 + Н2SО4 (dil.) → 

 

Nі(ОН)3 + НСl → 

Pt + HNO3 + HCl → 

 

Os + O2 → 

Ru + Cl2 → 

Pt(OH)4 + NaOH → 

 

4. Write coordination compounds using the following data: 

 a) central ion – Co
3+

, Ni
2+

; 

 b) coordination number – 6; 

 c) ligands – NH3; 

 d) outer sphere – ions Cl
−
.  

 

 

 

Date                               ________________ 
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