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Link to the lesson
Before you start you should know

« that the elements are ordered in the periodic table according to the increasing
atomic number;

e that electronsin the atom are distributed on the shells;

 that the record showing the distribution of electrons in the atom is called the
electronic configuration;

o that electrons on the last shell are called valence electrons.
You will learn

o determine the number of valence electrons in the atoms of the elements located in
the groups: 1, 2 and 13-18;

o determine the number of shells in the atoms of elements based on the period
number;

» that elements belonging to one group have similar properties, and elements from
the same period do not show characteristic similarities.

Nagranie dostepne na portalu epodreczniki.pl

nagranie dzwiekowe abstraktu


https://www.epodreczniki.pl/reader/c/153030/v/43/t/student-canon/m/iuFn27NYFM#iuFn27NYFM_d5e95
https://zpe.gov.pl/a/DZMxJ2Pkw

Structure of the atom vs. number of the group of the element

Periodic table next to the necessary atomic numbers and symbols of elements can also
contain other information.
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Task 1

Search in the periodic table for the sets of elements whose atoms have the same number of
valence electrons. Is there a regularity between the number of valence electrons and the
position of the element in the periodic table? Write down the answer.

Sets of elements where atoms have the same number of valence electrons...

Regularity between number of valence electrons and location of element in the periodic

table...

After careful analysis of the data contained in the periodic table of elements, it can be

noticed that within some groups the elements have the same number of electrons on the
last shell. This observation concerns groups: 1, 2, 4, 13, 14, 15, 16, 17 and partly 18. In groups: 3
and 5-12 the number of these electrons in atoms of elements varies.

Group 1. 2. 3. 4. 5. 6. 7. 8.

Number
of

electrons | 1 2 various | 2 various | various | various | various

on the
last shell

Group 10. 11. 12. 13.  14. 15. 16. 17.

Number

of

electrons | various | various | various | 3 4 5 6 7
on the

last shell

Task 2

Find the sets of elements whose atoms have the same number of electron shells in the
periodic table. Is there a certain relation between the number of shells in the atom and the
location of an element in the periodic table?




On the table of elements taking into indicating electron configurations, it is clearly visible
that the elements whose atoms are made of the same number of shells are in the same
period, in addition the number of these shells is equal to the number specifying the period
number. This observation allows us to draw a general conclusion about the structure of
atoms of elements, namely that the number of shells in the atoms of the element equals the
number of the period in which the element is located.

The structure of atoms and the location in the periodic table of
elements

There is a connection between the structure of the atom and the location of an element in
the periodic table. Number of the period informs how many electric shells are consisted in
the atom of the element and the group numbers 1, 2 and 13-18 help to determine the
number of valence electrons.

Parameter

to be Rule

determined
group 1 and 2: number of valence electrons = number of group
groups 13-18: number of valence electrons = number of group - 10

Number of (exception: helium - 2 electrons)

valence

electrons groups 3-12: norule
Considerations on the electron configuration of atoms of elements of
groups from 3 to 12 will be the subject of the study in an upper
secondary school in the advanced programme.

Number of

electron number of electron shells = period number

shells

The change of elements’ properties inthe group and period



Task 3

Before you watch the teacher conducting the experiment ,Lithium reactions with water”
formulate a research question and hypothesis. Pay attention to how the elements behave in
contact with water and which element causes the strongest reaction. After the experiment,
note the observations and conclusions.

Analysis of the experiment “Lithium reactions with water”

Research question

Hypothesis




Experiment 1

Research problem

Do elements belonging to the same group of the periodic table show similar properties? Do
Lithium react with water?

Hypothesis

The metals from the first group of the periodic table react with water.

You will need

lithium,

e sodium,

e potassium,

e metal pliers,

o filter paper,

e knife,

e three high beakers (500 cm?).

Instruction

1. Pour 150 to 250 cm? of distilled water into three beakers.



2. Place the beakers in a row next to each other.

3. Take out a piece of metal from the container and put it on dry tissue paper. Cut a piece of
metal the size of two grains of rice with a dry knife. Do the same with lithium, sodium and
potassium.

4. Drop each piece of metal into another beaker of water. If possible, do it at the same time.

5. Observe how the reactions of individual metals with water take place.

Summary

Observation

Conclusions

Despite the fact that elements belonging to one group have similar properties, elements
belonging to one period do not show such similarities. In periods there is a change in the
character of elements - from active metals (Ist and 2nd group) through active non-metals
to chemically passive noble gases.



Exercise 1

Based on the description of the element, determine which element these attributes relate to:

it is the most active element among non-

electrons, has 2 electron shells:

() bromine

() oxygen

() chlorine

() fluorine

Exercise 2

metals, has 9 electrons, including 7 valence

Atom of this element has the following electron configuration [2,8,18,7]. This element is:

() krypton

() chlorine

() iodine

() bromine

Exercise 3

The ability of the atom to gain electrons

() does not change

() decreases

() increases

... as the number of the period in the group increases.



Exercise 4

The ability of atoms to lose electrons... as the number of the period in the group increases.

() does not change

() increases

() decreases

Summary

» Period number to which given element belongs is equal to the number of electron
shells in its atoms.

e Number of valence electrons in atoms of elements belonging to group 1and 2 is equal
to the group number.

« Number of valence electrons in atoms of elements belonging to groups 13-18 are
obtained by subtracting 10 from the group number.

» Elements belonging to the same group show similar properties.

» Elementsin the same period do not have similar properties.

Source: GroMar Sp. z 0.0., licencja: CC BY-SA 3.0.

Homework

Task 4.1

Explain how following parameters change in particular groups of elements in the periodic
table:

1. density,

2. size of atomic radius.

Are these values constant or variable? Can you see regularity in the changes of these

parameters within the group?

Key words



Structure of the atom, periodic table, valence electrons, location of the element

Glossary
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Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

uklad okresowy pierwiastkow - zestawienie wszystkich pierwiastkéw chemicznych
w postaci rozbudowanej tabeli, uporzadkowanych wedtug ich rosngcejliczby atomowej,
grupujgce pierwiastki wedlug ich cyklicznie powtarzajgcych si¢ podobienstw
wiasciwosci, zgodnie z prawem okresowosci Dmitrija Mendelejewa.



https://zpe.gov.pl/a/DZMxJ2Pkw

Lesson plan (Polish)

Temat: Budowa atomu a polozenie pierwiastka w ukladzie okresowym
Adresat

Uczen szkoty podstawowej (klasy 7.1 8.)

Podstawa programowa:

Szkota podstawowa. Chemia.

II. Wewnetrzna budowa materii. Uczen:

7) wyjasnia zwigzek miedzy podobienstwem wiasciwosci pierwiastkow nalezacych do tej
samej grupy uktadu okresowego oraz stopniowg zmiang witasciwosci pierwiastkow lezacych
w tym samym okresie (metale - niemetale) a budowg atomow.

Ogolny cel ksztalcenia
Uczen omawia budowe ukladu okresowego.
Kompetencje kluczowe

» porozumiewanie si¢ w jezykach obcych;
» kompetencje informatyczne;
e umiejetnos¢ uczenia sie.

Kryteria sukcesu
Uczen nauczy sie:

» okreslac liczbe elektronoéw walencyjnych w atomach pierwiastkow lezgcych
w grupach: 1., 2.113.-18;

e wyznaczac liczbe powtok w atomach pierwiastkow na podstawie numeru okresu;

» ze pierwiastki nalezgce do jednej grupy maja podobne witasciwosci, a pierwiastki z tego
samego okresu nie wykazuja charakterystycznych podobienstw.

Metody/techniki ksztalcenia

» aktywizujace

o dyskusja.
o podajace

o pogadanka.
« eksponujace

o film.



programowane

o zuzyciem komputera;

o zuzyciem e-podrecznika.
praktyczne

o Cwiczen przedmiotowych.

Formy pracy

praca indywidualna;

praca w parach;

praca w grupach;

praca calego zespotu klasowego.

Srodki dydaktyczne

e-podrecznik;
zeszyt i kredki lub pisaki;
tablica interaktywna, tablety/komputery.

Przebieg lekcji

Faza wstepna

1. Nauczyciel rozdaje uczniom metodniki lub kartki w trzech kolorach: zielonym, zottym

i czerwonym do zastosowania w pracy technika Swiatet drogowych. Przedstawia cele
lekcji sformulowane w jezyku ucznia na prezentacji multimedialnej oraz omawia
kryteria sukcesu (moze przestac¢ uczniom cele lekciji i kryteria sukcesu pocztg
elektroniczng lub zamiesScic¢ je np. na Facebooku, dzigki czemu uczniowie bedg mogli
prowadzi¢ ich portfolio).

. Prowadzgcy wspolnie z uczniami ustala — na podstawie wcze$niej zaprezentowanych

celow lekcji - co bedzie jej tematem, po czym zapisuje go na tablicy
interaktywnej/tablicy kredowej. Uczniowie przepisujg temat do zeszytu.

. BHP - przed przystagpieniem do eksperymentow uczniowie zapoznajg si¢ z kartami

charakterystyk substanciji, ktore beda uzywane na lekcji. Nauczyciel wskazuje na
koniecznos$¢ zachowania ostroznos$ci w pracy z nimi.

Faza realizacyjna

1. Nauczyciel prosi uczniow o podanie tresci prawa okresowosci z interpretacijg na

podstawie uktadu okresowego pierwiastkow.

2. Nauczyciel prosi uczniow, by na uktadzie okresowym pierwiastkow wskazali zbiory

pierwiastkow, ktorych atomy majg jednakowq liczbe elektrondéw walencyjnych. Zadaje
uczniom pytanie: ,,Czy mozna znalez¢ prawidtowos$¢ miedzy liczbg elektronow
walencyjnych a potozeniem pierwiastka w uktadzie okresowym?”. Chetni odpowiadaja;



trwa dyskusja. Nauczyciel dopowiada brakujace informacje na temat budowy atomu
pierwiastka na podstawie grupy, do ktorej nalezy.

3. Nauczyciel prosi uczniow, zeby - pracujac z uktadem okresowym pierwiastkow -
wskazali zbiory pierwiastkow, ktorych atomy majg jednakowq liczbe powtok
elektronowych. Nastepnie zadaje uczniom pytanie: ,,Czy mozna znalez¢ zaleznos¢
miedzy liczba powtok elektronowych a potozeniem pierwiastka w uktadzie
okresowym?”. Po krotkiej dyskusji jeden z uczniow podsumowuje informacje. Jesli
uczen nie uwzglednil tego w swojej wypowiedzi, nauczyciel wskazujac, ze na
podstawie zapisu konfiguraciji elektronowej mozna okresli¢ liczbe powtok
elektronowych, z ktorych zbudowany jest atom.

4. Nauczyciel podsumowuje wczesniejsze dociekania uczniow: istnieje zwigzek pomiedzy
budowg atomu a potozeniem pierwiastka w uktadzie okresowym; numer okresu
informuje o tym, z ilu powtok elektronowych sktada si¢ atom pierwiastka, a numery
grup 1., 2.113.-18. pomagajg okresli¢ liczbe elektronéw walencyjnych. Prowadzacy
zajecia prosi uczniow, by zapisywali konfiguracje elektronowe atomow dla
wskazywanych pierwiastkow.

5. Prowadzacy zajecia zapowiada doswiadczenie ,Reakcje litowcow z wodg”. Poleca
uczniom zapisanie pytania badawczego i hipotezy w formularzu w abstrakcie. Po
przeprowadzeniu doSwiadczenia uczniowie zapisujg obserwacje i na ich podstawie
wspolnie formutuja wnioski, ktore zapisujg w abstrakcie.

6. Pod koniec lekcji nauczyciel prosi uczniow o wykonanie ¢wiczen interaktywnych -
praca indywidualna.

Faza podsumowujaca

1. Nauczyciel zadaje uczniom pytania:
o Co na zajeciach wydato wam si¢ wazne i ciekawe?
o Co bylo tatwe, a co trudne?
o Jak mozecie wykorzysta¢ wiadomosci i umiejetnosci, ktore dzis zdobyliscie?

Chetni lub wybrani uczniowie podsumowuja zajecia
Praca domowa

1. Odstuchajw domu nagrania abstraktu. Zwr6¢ uwage na wymowe, akcent i intonacje.
Naucz si¢ prawidlowo wymawia¢ poznane na lekcji stowka.
2. Wykonajw domu notatke z lekcji metoda sketchnotingu.

W tej lekcji zostana uzyte m.in. nastepujace pojecia oraz
nagrania

Pojecia



periodic table
Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

uklad okresowy pierwiastkow - zestawienie wszystkich pierwiastkéw chemicznych
w postaci rozbudowanej tabeli, uporzadkowanych wedtug ich rosnacejliczby atomowej,
grupujgce pierwiastki wedlug ich cyklicznie powtarzajgcych si¢ podobienstw

wlasciwosci, zgodnie z prawem okresowosci Dmitrija Mendelejewa.

Teksty i nagrania

Nagranie dostepne na portalu epodreczniki.pl

nagranie dzwiekowe abstraktu

The structure of the atom and the location of the element in the periodic table

Periodic table next to the necessary atomic numbers and symbols of elements can also
contain other information.

After careful analysis of the data contained in the periodic table of elements, it can be
noticed that within some groups the elements have the same number of electrons on the
last shell. This observation concerns groups: 1, 2, 4, 13, 14, 15, 16, 17 and partly 18. In groups: 3
and 5-12 the number of these electrons in atoms of elements varies.

On the table of elements taking into indicating electron configurations, it is clearly visible
that the elements whose atoms are made of the same number of shells are in the same
period, in addition the number of these shells is equal to the number specifying the period
number. This observation allows us to draw a general conclusion about the structure of
atoms of elements, namely that the number of shells in the atoms of the element equals the
number of the period in which the element is located.

There is a connection between the structure of the atom and the location of an element in
the periodic table. Number of the period informs how many electric shells are consisted in
the atom of the element and the group numbers 1, 2 and 13-18 help to determine the
number of valence electrons.

Despite the fact that elements belonging to one group have similar properties, elements
belonging to one period do not show such similarities. In periods there is a change in the
character of elements - from active metals (Ist and 2nd group) through active non-metals
to chemically passive noble gases.


https://zpe.gov.pl/a/D19lPVNrf
https://zpe.gov.pl/a/D19lPVNrf

» Period number to which given element belongs is equal to the number of electron
shells in its atoms.

« Number of valence electrons in atoms of elements belonging to group 1and 2 is equal
to the group number.

e Number of valence electrons in atoms of elements belonging to groups 13-18 are
obtained by subtracting 10 from the group number.

» Elements belonging to the same group show similar properties.

o FElements in the same period do not have similar properties.

Structure of the atom, periodic table, valence electrons, location of the element



Lesson plan (English)

Topic: The structure of the atom and the location of the element in the periodic table
Target group

Elementary school student (grades 7. and 8.)

Core curriculum

Elementary school. Chemistry.

II. Internal structure of the matter. Student:

7) explains the relation between the similarity of the properties of elements belonging to
the same group in the periodic table and a gradual change in the properties of elements
located in the same period (metals — non-metals) and the structure of atoms.

General aim of education
The student discusses the structure of the periodic table.
Key competences

» communication in foreign languages;
» digital competence;
 learning to learn.

Criteria for success
The student will learn:

» to determine the number of valence electrons in the atoms of the elements lying in the
groups: 1., 2. and 13.-18,;

» to determine the number of coatings in atoms of elements based on the period
number;

 that elements belonging to one group have similar properties, and elements from the
same period do not show characteristic similarities.

Methods/techniques

 activating

o discussion.
e expository

o talk.
e exposing



o film.
e programmed
o with computer;
o with e-textbook.
o practical
o exercices concerned.

Forms of work

 individual activity;
e activity in pairs;

e activity in groups;
 collective activity.

Teaching aids

e e-textbook;
e notebook and crayons/felt-tip pens;
e interactive whiteboard, tablets/computers.

Lesson plan overview
Introduction

1. The teacher hands out Methodology Guide or green, yellow and red sheets of paper to
the students to be used during the work based on a traffic light technique. He presents
the aims of the lesson in the student's language on a multimedia presentation and
discusses the criteria of success (aims of the lesson and success criteria can be send to
students via e-mail or posted on Facebook, so that students will be able to manage their
portfolio).

2. The teacher together with the students determines the topic - based on the
previously presented lesson aims - and then writes it on the interactive
whiteboard /blackboard. Students write the topic in the notebook.

3. Health and safety — before starting the experiments, students familiarise themselves
with the safety data sheets of the substances that will be used during the lesson. The
teacher points out the need to be careful when working with them.

Realization

1. The teacher asks students to tell the periodical law with interpretation based on the
periodic table of the elements.

2. The teacher asks pupils to indicate on the periodic table of elements the sets of
elements whose atoms have the same number of valence electrons. He asks the
students the question: ,Can one find the regularity between the number of valence
electrons and the location of the element in the periodic table?” Eager students



answers; discussion is underway. The teacher adds missing information about the
atom's structure based on the group to which it belongs.

3. The teacher asks students to - when working with the periodic table of elements -
indicate the sets of elements whose atoms have the same number of electron shells.
Then he asks the students the question: ,Is it possible to find a relation between the
number of electron shells and the position of the element in the periodic table?”. After
a short discussion, one of the students summarizes the information. If the student did
not include this in his speech, the teacher indicated that based on the record of the
electronic configuration, it is possible to determine the number of electron shells from
which the atom is built.

4. The teacher sums up the students' previous inquiries: there is a connection between
the structure of the atom and the location of the element in the periodic table; the
number of the period informs about how many electron shells the atom of the element
consists of, and the numbers of groups 1, 2 and 13-18. help determine the number of
valence electrons. The lecturer asks students to write electron configurations of atoms
for the indicated elements.

5. The lecturer announces the experience of ,Lithium reactions with water”. Instructs
students to formulate a research question and hypothesis in the form in an abstract.
After conducting the experiment, the students write observations and on their basis
they formulate conclusions which they write in an abstract.

6. At the end of the lesson, the teacher asks students to do interactive exercises -
individual work.

Summary

1. The teacher asks the students questions:
o What did you find important and interesting in class?
o What was easy and what was difficult?
o How can you use the knowledge and skills you have gained today?

Willing /selected students summarize the lesson.
Homework

1. Listen to the abstract recording at home. Pay attention to pronunciation, accent and
intonation. Learn to pronounce the words learned during the lesson.
2. Make at home a note from the lesson using the sketchnoting method.

The following terms and recordings will be used during this
lesson

Terms
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Nagranie dzwiekowe stowka

uklad okresowy pierwiastkow - zestawienie wszystkich pierwiastkéw chemicznych
w postaci rozbudowanej tabeli, uporzadkowanych wedtug ich rosnacejliczby atomowej,
grupujgce pierwiastki wedlug ich cyklicznie powtarzajgcych si¢ podobienstw

wlasciwosci, zgodnie z prawem okresowosci Dmitrija Mendelejewa.

Texts and recordings

Nagranie dostepne na portalu epodreczniki.pl

nagranie dzwiekowe abstraktu

The structure of the atom and the location of the element in the periodic table

Periodic table next to the necessary atomic numbers and symbols of elements can also
contain other information.

After careful analysis of the data contained in the periodic table of elements, it can be
noticed that within some groups the elements have the same number of electrons on the
last shell. This observation concerns groups: 1, 2, 4, 13, 14, 15, 16, 17 and partly 18. In groups: 3
and 5-12 the number of these electrons in atoms of elements varies.

On the table of elements taking into indicating electron configurations, it is clearly visible
that the elements whose atoms are made of the same number of shells are in the same
period, in addition the number of these shells is equal to the number specifying the period
number. This observation allows us to draw a general conclusion about the structure of
atoms of elements, namely that the number of shells in the atoms of the element equals the
number of the period in which the element is located.

There is a connection between the structure of the atom and the location of an element in
the periodic table. Number of the period informs how many electric shells are consisted in
the atom of the element and the group numbers 1, 2 and 13-18 help to determine the
number of valence electrons.

Despite the fact that elements belonging to one group have similar properties, elements
belonging to one period do not show such similarities. In periods there is a change in the
character of elements - from active metals (Ist and 2nd group) through active non-metals
to chemically passive noble gases.


https://zpe.gov.pl/a/DUmgrvDzI
https://zpe.gov.pl/a/DUmgrvDzI

» Period number to which given element belongs is equal to the number of electron
shells in its atoms.

« Number of valence electrons in atoms of elements belonging to group 1and 2 is equal
to the group number.

e Number of valence electrons in atoms of elements belonging to groups 13-18 are
obtained by subtracting 10 from the group number.

» Elements belonging to the same group show similar properties.

o FElements in the same period do not have similar properties.

Structure of the atom, periodic table, valence electrons, location of the element



