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Theme: THE WONDERFUL D-ELEMENTS

Aims: Educational:  Ss will be able to
· continue formation of the concept of metal;

· to deepen  knowledge about occurrence, properties, biological functions, application of chromium, copper, iron and their compounds;
Developing: Ss will be able to

· enlarge their “chemistry ”vocabulary;

· develop their skills in writing balanced equations and solving problems;

· develop their critical thinking through working with educational material;
· develop their information competence.
Educative:  Ss will be able to develop their

· communicative and  self-management skills;

· proper self-esteem and feelings of responsibility; 
·  motivation by setting issues and their solutions in the process of different types of work.

	Stages
	Lesson procedure
	Modules  used

	I.Orgmoment
	To check the readiness of students for the lesson
	

	II. Interrogation. Setting the aims


	T→Ss Dear guests and students! Welcome to our consolidation lesson “The Wonderful D-elements”. You will know many interesting facts about properties, uses and some biological functions of such important d-elements as Chromium, Iron, and Copper. Listen to Group presentations, observe interesting chemical experiments, appreciate Ss’ group work. 
Well, let us start…

	

	III. Warm up

	Look at the place of these three metals in the Periodic Table (Cr, Fe, Cu). What type of metals are they referred to? (They are transition metals).

	Age peculiarities;
Classification of material;

PPT


	IV. Deepen, consolidation, synthesizing of Ss’ knowledge.

 Group work

	For the work students are divided into 3 groups:                             ” Chromium”, “Iron”, “Copper”

Listen to the information about Chromium first.                   Ss, be attentive! After the presentations you will have to answer the questions about the content.
Group work           Group I “Chromium”

1) Information, PPT;

2) Chemical experiment:” Mutual transformations of chromates into dichromates”.
Group II “Iron”

1) Information, PPT;

2) Chemical experiment:” Test reactions for Fe²⁺and Fe³⁺ ions”.

Group III “Copper”

1) Information, PPT;

2) Chemical experiment:” Formation of complex compound – copper ammine”.
	Age peculiarities;
Classification of material;
Collaborative work;
PPT

	V. Checking up Ss’ understanding 
	Ss answer the questions in groups ( Worksheets are given) 


	Collaborative work 

	V.Practical work. Group work


	T→Ss Now each group will exchange the practical tasks.

At the stage the work defense you will perform criteria assessment. Criteria  are given

I. Executing tasks.

 Group “Iron” will balance the redox reaction, concerning the topic “ Chromium”

Group” Copper” will guess the crossword puzzle on the topic “Iron” 

Group “Chromium” will calculate the percent of copper in different minerals.

(groups Fe,Cr and Cu will perform  criteria assessment)

II. The task defense
The group “ Chromium” is invited for the group work defense

The group “ Copper” is invited for the group work defense
III. Criteria assessment
Students of all groups carry out criteria assessment
	Age peculiarities;
Classification of material;
Collaborative work;

Critical thinking;
PPT;

criteria assessment

	VI. Reflection
	Ss fill in the reflection cards

	

	VII.Summing up. Assessment
	 So, all the tasks are fulfilled and reports are heard. 

The marks for the presentation _____________________

The marks  for the group work (according to the criteria assessment)____________________________________

The marks for the experiment ______________________

Thank you for your active work!


	

	VIII.Homework
	 Write a summary: “ The wonderful transition metals”


	


Appendix

IV. Deepen, consolidation, synthesizing of Ss’ knowledge. Group work

Group I “Chromium”(Information, PPT)
Our group will tell you about the most important properties, a wide variety of uses and some biological functions of CHROMIUM.
Chromium is a transition metal in Group 6B on the Periodic Table of Elements. In its pure form, chromium is a a silvery-white, refractory, heavy, brittle, shiny and the hardest metal. 
Chromium was used in ancient times, specifically by the ancient Chinese. The weapons of the famous Terracotta Army of the Qin Dynasty were tipped with chromium deposits, which helped prevent tarnishing.
Chromium is the 21st most abundant element in the Earth's crust. High amounts of chromium are found naturally in two minerals. The more common, called chromite, is a dark, dull stone that was easily overlooked. The second, a mineral called crocoite, is unusual in appearance but extremely rare. 
Many countries mine chromite ore, although South Africa is the most prolific producer. Kazakhstan (the Aktobe region) takes the 2d place in the world in the mining of chromites, which are then processed into ferrochrome. 
The word “Chromium” from Greek means ”colour”, due to the fact that many chromium compounds are distinctively colored. The colours of chromium compounds range from bright oranges (dichromates) and yellows (chromates) to vivid greens (Chromium III oxide) and purples (chromium III chloride). 
The distinct colour of rubies and emeralds come from chromium compounds.

Many chromium compounds are toxic, especially Cr +6 compounds, chromates, dichromates. Accumulating in body tissues, they can cause cancer diseases.
Chromium and chromium compounds have many industrial applications.
Most chromium goes into alloys to make them hard and corrosion resistant. It is frequently used in stainless steel, which is used from everything from trucks to kitchen appliances.
 Another common use for chromium is in refractory bricks, which reflect heat and are used to line ovens that reach very high temperatures. 
Chromium can be used in electroplating, a process in which the chromium is applied in a very thin layer on top of another metal in order to make the surface corrosion resistant and shiny. 
Chromium salts have been used since early times in the tanning of leather.
Different chromium salts are used in paints production.

Finally, chromates and dichromates are used as oxidizers.
Chromium is an important microelement, which regulates the protein, fat, and carbohydrate metabolic processes and tends to accumulate in body tissues, especially in the hair.

The main source of chromium in the human body is food. Whole grains, fruits, vegetables, meat, liver, barm are the most rich in chromium. A chromium deficiency can result in the development of diabetes. Chromium is widely available as a supplement in a diet.
Chemical experiment
Now let's observe chemical properties of chromic acids salts - chromates and dichromates.
Potassium chromate is a salt of chromic acid in which the oxidation state of chromium   is + 6. Potassium dichromate is a salt of dichromic acid in which the oxidation state of chromium is + 6 as well.

In acid solutions chromate ions turn into dichromate ions. Let us take some amount of K chromate and add some amount of hydrochloric acid. Yellow solution turns orange. K chromate turns potassium dichromate. 

In alkali solutions dichromate ions turn into chromate ions. Let us take some amount of K dichromate and add some amount of alkali. The orange solution turns yellow. K dichromate turns potassium chromate. 

2 K2CrO4 + H₂SO₄=  K₂Cr₂O₇ + K₂SO₄ +H2O
                                         K₂Cr₂O₇ + 2 NaOH = K₂CrO₄ + Na₂CrO₄ + H₂O
                                       Group II. Iron (Information, PPT)
Enjoy interesting iron facts. Learn about the uses and properties of iron and how it have been used throughout history.
Iron is a chemical element and metal of VIIIA subgroup. Its chemical symbol is Fe and its atomic number is 26. It is referred to d-elements as well.
Iron is the seventh most abundant element in the universe. Sun and other stars contain large amounts of iron.  The cores of giant gas planets such as Saturn and Jupiter are rich in iron.

Iron is one of the most plentiful metal on the Earth. It is about 5.6% of the earth's crust and almost all of the earth's core.

Iron has been used by people since ancient time, at least for 5 000 years. In ancient times, people did not know how very abundant iron was on Earth. Their only source of metallic iron was meteorites. It was thought to be a gift from the gods. They called iron “metal of heaven”. The Iron Age was a prehistoric time when useful tools and weapons were first made from iron and steel.

The word iron comes from the Anglo-Saxon word iron. The symbol Fe comes from the Latin word for iron, "ferrum."

 Iron is not found free in nature but is found in iron ores such as hematite (Fe2O3), magnetite (Fe3O4) and pyrite FeS₂. Iron enters the composition of mineral waters  as iron (II) sulphate FeSO₄ and iron (II) hydrocarbonate Fe(HCO₃)₂.

Commercially, iron is produced in a furnace at temperatures of about 2000 oC by the reduction of hematite or magnetite with carbon.
Iron is a shiny, silvery-white, heavy metal with density 7,87g/cm³. It is malleable, ductile, good conductor of heat and electricity. It has high melting point (Tmelt = 1539°C).

 Iron is ferromagnetic, it is able to magnetize and demagnetize. Other common ferromagnetic metals are nickel and cobalt. 

Some animals have a sixth sense – the magnetic sense. Magnetite has been found in a wide range of animals, including honey bees, homing pigeons, and dolphins. These animals are sensitive to the earth’s magnetic field, and have the unique ability to navigate.

In its pure form it is a very active chemical element. Pure iron readily reacts with oxygen and moisture of the environment to form reddish brown coating of rust.

Iron is one of the most widely used metals in the world. However, iron is soft and it is often converted into cast iron, still and alloy steel, which are obtained by addition of different elements to pure iron. Steel is an alloy of iron which is required in every industry. But most of iron alloys need to be prevented from corrosion. Painting, electroplating (coating with zinc), coating with plastic are some of the techniques used to prevent rusting. Machines, vehicles and building structures are commonly built from iron in the form of steel.

The Eiffel tower in Paris, France is made from puddle iron (a type of steel). For corrosion protection the tower is painted every 7 years. 

Iron also plays an important role in the biology of human. It is important element for red pigment of blood – hemoglobin. Iron also forms enzymes, that regulate metabolic reactions in our body. Iron supports our immune system and proved working of brain cells.

It is necessary to eat such iron rich food as meet, liver, rye bread, potato, apples, apricots, buckwheat to prevent anemia.

Chemical experiment
 Let us carry out two test reactions for iron (II) and iron(III) ions. Test for iron (II) ions is red blood salt- hexacyanoferrate, called red blood salt. Place some amount of iron (II) sulphate solution into a test-tube and add some red blood salt solution. You see the formation of dark blue precipitate- turnbull’s blue.

2 К3[Fe(CN)6 ] +3 Fe SO4 = KFe[Fe(CN)6])↓ + 3K2SO4
Test for iron (III) ions is potassium thiocyonate KCNS solution. Place some amount of iron (III) chloride solution into a test-tube and add some red blood salt solution. You see the formation of red solution – iron (III) thyocyanate.      

FeCl3 + 3 КCNS = Fe(CNS)3 + 3 KCl

                                       Group III. Copper (Information, PPT)


Our group will tell you about copper. Learn more about this well-known element and its unique properties.

Copper is a chemical element with the symbol Cu and an atomic number of 29, located in the Period 4 among other transition metals.

Copper has been known since prehistoric time. It has been mined for more than 5000 years.

The word copper and its symbol Cu come from the Latin word for Cyprus "Cuprum", where the Ancient Romans mined much of their copper. 

Copper is a shiny, light-pink, ductile, refractory, heavy metal. It is second after silver the best electrical conductor. 

Small amounts of copper can be found in a natural state, but more often in compounds. This metal is found in 170 minerals!  The most important minerals are cuprite, malachite, copper glance, chalcopyrite and chessylite. Copper is a plentiful natural resource on Earth. Copper ore is mined for many hundreds of years, so that the rich deposits of copper has long been exhausted. The basic countries with rich deposits of copper nowadays are Chile, USA, China, Kazakhstan.

Kazakhstan is very rich in copper ores and takes the 4th place in the world in their mining. The most important copper ore basins are in Zheskazgan, Pavlodar, Zhambyl, Aktobe regions. Obtained copperore is processed at Processing Plants of Kazakhstan.

Numerous important copper alloys have been produced over human history. Brass is a mixture of copper and zinc, bronze is an alloy of copper and tin. Cupronickel is a combination of copper and nickel. Alloys of copper with gold are often used in making jewelry products to give them strength.
As copper posses low value of electrical resistance, it is used in the manufacture of parts, conducting. So it is used in electrical, metal-working, engineering industry.

Copper is used in the making of coins for a number of countries. Nowadays in Kazakhstan coins are made of iron cover with a thin layer of copper.

Copper is used in electroplating - metal coating with the help of electrolysis. Double-layer coating (Cu – Ni) and three-layer coating (Cu – Ni – Cr) are used in technology.

Copper is used in galvanoplastics - making metallic copies by electrolytic deposition of a metal on the form face.
Over 81 tons of copper was used to build The Statue of Liberty.

Copper is widely used in the military industry. Artillery shells are made of brass and contain 68% copper.
Copper is a natural antibacterial. To prevent the spread of bacteria, brass doorknobs and handrails are often used in public buildings.

Copper vitriol – blue crystalline hydrate CuSO₄∙ 5H₂O is the most common copper salt. It is used for manufacture of other copper compounds; in galvanoplastics; in pest control.

 Another common copper compound is malachite Cu₂(OH)₂CO₃ which is used as a valuable semi-precious stone, as well as a raw material in the manufacture of copper.  

Copper is an essential microelement for human organism. Copper enters the composition of different ferments, takes part in blood formation processes; stimulates carbohydrate metabolism, vitamin formation. Copper deficiency in the body can cause diseases such as heart disease, cancer, diabetes, heart attack, obesity Foods rich in copper include oysters, beef, nuts, cocoa, black pepper, lobster, sunflower seeds, green olives, avocados, and wheat.
Chemical experiment
Copper, like other d-element, is able to form complex compounds, as the inner d-level of copper atoms is unstable. Let us carry out the chemical experiment to form a complex compound of copper – copper ammine. Prepare a weak solution of copper vitriol. Then add some amount of liquid ammonia from the syringe. You see that the colour of the solution has changed from the pale blue into bright blue. This the complex copper compound – copper ammine has formed.
CuSO₄+ 4NH₃ = [Cu(NH₃)₄]SO₄]

V.Answer the equations on the topic “Chromium. Iron. Copper”
Worksheet.
1) What type of metals are Chromium, Iron, Copper referred to? (They are transition metals)

2) What chromium ores do you know? (Chromites and crocoites are chromium ores)
3) What chromium compounds are toxic? (Chromium salts - chromates and  dichromates are toxic compounds)
4) What tissues of the human body can accumulate chromium? ( Chromium tends to accumulate in human hair)

5) How many copper minerals are known nowadays? (Copper is found in 170 minerals!)
6) What place in copper mining does Kazakhstan take?     ( Kazakhstan takes  the 4th place in the world copper mining)
7) What are areas of copper application? (Copper is used in the electrical industry, in electroplating, galvanoplastics, in making coins, in military industry and in many other industries.)
8) What is the abundance of iron in the Universe? (The Sun and other planets like Saturn and Jupiter contain large amounts of iron).
9) What animals have the magnetic sense? (Honey bees, homing pigeons and dolphins have the magnetic sense).
10) Name the iron rich food. (Meet, liver, rye bread, potato, apples, apricots, buckwheat- is the iron rich food).
VI. Consolidation of Ss’ knowledge

The task for the group “Chromium” 

Match the formula of a copper mineral with the mass fraction of copper in it:

1.  CuFeS₂  ( chalcopyrite )                              a) 50%

2.  CuS₂  (copper  glance)                                 b) 57,7%

3.  CuS   (covellite)                                          c) 34,8%

4. CuC[image: image2.png]


∙ Cu(OH)₂ (malachite)                     d) 66,7%

5. Cu₂O (cuprite)                                              e)88,9%[image: image4.png]


                                                                                                     [image: image6.png]



The task for the group “Iron”
 Balance the redox reaction, concerning the topic “ Chromium”:

     +3                              +7                                      +6                  +4
  Cr₂(SO₄)₃ + 2KMnO₄ + 7H₂O = K₂Cr₂O₇ + 2Mn(OH)₄ + 3H₂SO₄
                                                   2Cr⁺³ -6e = 2Cr⁺⁶     1
                                                   Mn⁺⁷ +3e = Mn⁺⁴     2
The task for the group “Copper”

Guess the crossword puzzle, concerning the topic “IRON”:

Across:

1. The name of elements-metals in the Periodic table in which d-energy level is completing
2. Iron, cobalt, nickel possess special magnetic properties. They are called ________

3. An iron alloy

4. Making metallic copies with the help of electrolysis

5. Formation of oxide film on the surface of metal

6. The disease, caused by the iron deficiency in body

          Down: 
7. FeS₂ - ?

8. A physical property of iron to be hammered into a thin sheet
9. Iron is the seventh most abundant element in the______
10. Iron rich food

