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Link to lesson

Before you start you should know

that the skeleton is the passive element of the motor system;
that the skeletal muscles are built from a striated muscle tissue.

You will learn

to describe the functions of the muscle system;
to show the connection between the structure of the muscle and its functions;
to explain the antagonistic nature of how muscles function;
to describe how bones, joints, muscles and tendons work together in the motor
system.
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Nagranie dźwiękowe abstraktu

Skeletal muscles

Striated muscles of the skeleton are the active part of the motor system. They are attached
to bones and allow their movement in regard to each other (and at the same time the
movement of the body), participate in maintaining the vertical posture and facilitate
breathing. A human being to a greater degree controls the movements of his skeletal
muscles, thanks to which they can be exercised.

Skeletal muscles have different sizes, shapes, placements and functions.

Some of them, like biceps brachii, called biceps, is a surface muscle and you can feel it and
observe how it works. Other muscles are invisible, situated deep under the skin or very
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small. Facial muscles, also know as mimic muscles, have one side attached to the skull and
the other to the skin of the face. They allow us to express various emotions.

The most important muscle when it comes to its movements is the diaphragm. It separates
the abdominal cavity from the chest cavity. Its contraction causes us to inhale.

How the arm muscle is built

Skeletal muscles are mainly fusiform. The main muscle mass is the muscle belly which is
composed of long fibres that can contract. At its ends there are tendons, which attach
muscles to the bones. Tendons are built of connective tissue which cannot contract, but it
tenses during muscle contraction.The muscle belly at one end can be split and create
muscle heads, just like in the case of a biceps, which has two heads.

Biceps
Source: Tomorrow sp. z o.o., GroMar Sp. z o.o., licencja: CC BY-SA 3.0.

Task 1

You know that tendons appear on both sides of the muscle belly and are the point of
connec�on to the bone. Decide in how many places the quadriceps is a�ached to the bones.

How skeletal muscles work

In order to cause movement, a muscle must contract. The contraction happens thanks to
protein fibers that are present in muscle cells. Reacting to a signal that comes from the
nervous system (neural impulse) they slip between each other thus making the entire
muscle thicker and shorter. When it is attached to 2 bones (which are connected together
by a joint), over the joint and under the joint, it becomes shorter, bringing the bones closer
to each other.

The majority of body movements is based on the work of pairs of muscles (single or working
as a group) - when one of them contracts, the other loosens. Bones and muscles work closely
together while moving, and together they act like levers. When we bend the forearm, the
biceps contracts, its tendons are tense and bring the bones of the forearm closer to the arm.
At the same time the antagonist of the biceps, the triceps, must be loosened. The triceps is
responsible for extending the forearm in the elbow.

The biceps is situated in the front part of the arm, whereas the triceps is located in the back
part of the arm. The muscle which contracts and brings the forearm closer is the flexor, and
the one that is loosened at that time is the extensor. While the flexor contracts, the limb
becomes bent in the elbow. The work of the biceps and triceps is antagonistic in nature.
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Exercise 1

On the illustra�on below there is the quadriceps femoris muscle. Decide, whether the
statemets below regarding that muscle are true or false.

True False

It is a flexor, as it contracts
when we bend the lower

leg.

□ □

It is a flexor, as it relaxes
when we bend the lower

leg in the knee.

□ □

It is the extensor, as it
relaxes itself while we

bend the lower leg.

□ □

It is the extensor, as it
contracts when we extend
the lower leg in the knee.

□ □

Quadriceps femoris muscle
Source: licencja: CC BY-SA 3.0.



Exercise 2

Match the pairs: English words with Polish defini�on.

miejsce przyczepu mięśnia do kości zbudowane z niekurczliwej, ale elastycznej tkanki łącznej,
środkowa część mięśnia zbudowana z kurczliwych włókien mięśniowych, część organizmu
złożona ze szkieletu, połączeń kości i mięśni szkieletowych, odpowiedzialna za utrzymanie
postawy ciała i ruch organizmu, ruchome połączenie kości składające się z powierzchni
stawowych, jamy stawowej oraz torebki stawowej

muscle belly  

joint  

tendon  

motor system  

Summary

Skeletal muscles are the active part of the motor system, whereas bones and their
connections are the passive part.
Bones, muscles, joints and tendons work with each other to make our bodies move.
Muscle is composed of a muscle belly able to contract and of tendons.
Movement of the muscles is realized in an antagonistic way.
The motor system works closely with the cardiovascular system and the nervous system.

Keywords

joints, muscles, muscle head

Glossary
muscle belly
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Nagranie dźwiękowe słówka muscle belly

https://epodreczniki.pl/audio/R1QstJ9W38ce8


brzusiec – środkowa część mięśnia zbudowana z kurczliwych włókien mięśniowych

joint
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Nagranie dźwiękowe słówka joint

staw – ruchome połączenie kości składające się z powierzchni stawowych, jamy stawowej
oraz torebki stawowej

tendon
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Nagranie dźwiękowe słówka tendon

ścięgno – miejsce przyczepu mięśnia do kości zbudowane z niekurczliwej, ale elastycznej
tkanki łącznej

motor system
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Nagranie dźwiękowe słówka motor system

układ ruchu – część organizmu złożona ze szkieletu, połączeń kości i mięśni
szkieletowych, odpowiedzialna za utrzymanie postawy ciała i ruch organizmu
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Lesson plan (Polish)

Temat: Mięśnie

Adresat

Uczniowie klasy VII szkoły podstawowej

Podstawa programowa

3. Układ ruchu. Uczeń:

3) przedstawia rolę i współdziałanie mięśni, ścięgien, kości i stawów w wykonywaniu
ruchów.

Ogólny cel kształcenia

Uczniowie opisują budowę i funkcjonowanie mięśni szkieletowych

Kompetencje kluczowe

porozumiewanie się w językach obcych;
kompetencje informatyczne;
umiejętność uczenia się.

Kryteria sukcesu
Uczeń nauczy się:

opisywać funkcje układu mięśniowego;
wykazywać związek budowy mięśnia z pełnioną funkcją;
wyjaśniać, na czym polega antagonizm pracy mięśni;
opisywać, na czym polega współdziałanie kości, stawów, mięśni i ścięgien
w funkcjonowaniu układu ruchu.

Metody/techniki kształcenia

podające
pogadanka.

aktywizujące
dyskusja.

eksponujące
pokaz.

programowane
z użyciem komputera;
z użyciem e‐podręcznika.



praktyczne
ćwiczeń przedmiotowych.

Formy pracy

praca indywidualna;
praca w parach;
praca w grupach;
praca całego zespołu klasowego.

Środki dydaktyczne

e‐podręcznik;
zeszyt i kredki lub pisaki;
tablica interaktywna, tablety/komputery.

Przebieg lekcji

Przed lekcją

Uczniowie zapoznają się z treścią abstraktu. Przygotowują się do pracy na lekcji w taki
sposób, żeby móc przeczytany materiał streścić własnymi słowami i samodzielnie
rozwiązać zadania.

Faza wstępna

Prowadzący lekcję określa cel zajęć i wspólnie z uczniami ustala kryteria sukcesu.
Nauczyciel, nawiązując do poprzednich lekcji, prosi wybranego ucznia, żeby wymienił
poznane elementy układu ruchu i wyjaśnił, czy wystarczą one do poruszania się.

Faza realizacyjna

Uczniowie czytają fragment pt. „Mięśnie szkieletowe”. Następnie wyjaśniają pisemnie, co
oznacza stwierdzenie, że ten rodzaj mięśni stanowi czynną część układu ruchu.
Nauczyciel prosi, żeby uczniowie obejrzeli ilustrację interaktywną Mięsień dwugłowy
i spróbowali sobie wyobrazić, co się stanie, gdy mięsień dwugłowy się skurczy.
Uczniowie podają różne rozwiązania.
Nauczyciel prosi uczniów, żeby wytłumaczyli, co stanie się, gdy mięsień dwugłowy
ulegnie skurczowi. Uczniowie podają różne rozwiązania.
Nauczyciel prosi uczniów, żeby zademonstrowali na sobie ruch mięśni ramienia i opisali
jego mechanizm. Oznajmia, że mięśnie zginacze i prostowniki znajdują się także
w innych częściach ciała. Zachęca uczniów, żeby spróbowali je odnaleźć, wykonując
różne ruchy. Uczniowie przedstawiają wyniki swoich poszukiwań.
Uczniowie, pracując indywidualnie lub w parach, wykonują ćwiczenia interaktywne
sprawdzające i utrwalające wiadomości poznane w czasie lekcji. Wybrane osoby



omawiają prawidłowe rozwiązania ćwiczeń interaktywnych. Prowadzący uzupełnia lub
prostuje wypowiedzi podopiecznych.

Faza podsumowująca

Nauczyciel krótko przedstawia najważniejsze zagadnienia omówione na zajęciach.
Odpowiada na dodatkowe pytania podopiecznych i wyjaśnia wszelkie ich wątpliwości.
Uczniowie uzupełniają notatki.

W tej lekcji zostaną użyte m.in. następujące pojęcia oraz
nagrania

Pojęcia

muscle belly
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brzusiec – środkowa część mięśnia zbudowana z kurczliwych włókien mięśniowych

joint
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staw – ruchome połączenie kości składające się z powierzchni stawowych, jamy stawowej
oraz torebki stawowej

tendon
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Nagranie dźwiękowe słówka tendon

ścięgno – miejsce przyczepu mięśnia do kości zbudowane z niekurczliwej, ale elastycznej
tkanki łącznej

motor system
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Nagranie dostępne na portalu epodreczniki.pl

Nagranie dźwiękowe słówka motor system

układ ruchu – część organizmu złożona ze szkieletu, połączeń kości i mięśni
szkieletowych, odpowiedzialna za utrzymanie postawy ciała i ruch organizmu

Teksty i nagrania
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Nagranie dźwiękowe abstraktu

Muscles

Striated muscles of the skeleton are the active part of the motor system. They are attached
to bones and allow their movement in regard to each other (and at the same time the
movement of the body), participate in maintaining the vertical posture and facilitate
breathing. A human being to a greater degree controls the movements of his skeletal
muscles, thanks to which they can be exercised.

Skeletal muscles have different sizes, shapes, placements and functions.

Some of them, like biceps brachii, called biceps, is a surface muscle and you can feel it and
observe how it works. Other muscles are invisible, situated deep under the skin or very
small. Facial muscles, also know as mimic muscles, have one side attached to the skull and
the other to the skin of the face. They allow us to express various emotions.

The most important muscle when it comes to its movements is the diaphragm. It separates
the abdominal cavity from the chest cavity. Its contraction causes us to inhale.

Skeletal muscles are mainly fusiform. The main muscle mass is the muscle belly which is
composed of long fibres that can contract. At its ends there are tendons, which attach
muscles to the bones. Tendons are built of connective tissue which cannot contract, but it
tenses during muscle contraction.The muscle belly at one end can be split and create
muscle heads, just like in the case of a biceps, which has two heads.

In order to cause movement, a muscle must contract. The contraction happens thanks to
protein fibers that are present in muscle cells. Reacting to a signal that comes from the
nervous system (neural impulse) they slip between each other thus making the entire
muscle thicker and shorter. When it is attached to 2 bones (which are connected together
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by a joint), over the joint and under the joint, it becomes shorter, bringing the bones closer
to each other.

The majority of body movements is based on the work of pairs of muscles (single or working
as a group) - when one of them contracts, the other loosens. Bones and muscles work closely
together while moving, and together they act like levers. When we bend the forearm, the
biceps contracts, its tendons are tense and bring the bones of the forearm closer to the arm.
At the same time the antagonist of the biceps, the triceps, must be loosened. The triceps is
responsible for extending the forearm in the elbow.

The biceps is situated in the front part of the arm, whereas the triceps is located in the back
part of the arm. The muscle which contracts and brings the forearm closer is the flexor, and
the one that is loosened at that time is the extensor. While the flexor contracts, the limb
becomes bent in the elbow. The work of the biceps and triceps is antagonistic in nature.

Skeletal muscles are the active part of the motor system, whereas bones and their
connections are the passive part.
Bones, muscles, joints and tendons work with each other to make our bodies move.
Muscle is composed of a muscle belly able to contract and of tendons.
Movement of the muscles is realized in an antagonistic way.
The motor system works closely with the cardiovascular system and the nervous system.



Lesson plan (English)

Topic: Muscles

Target group

7th‐grade students of elementary school

Core curriculum

3. Locomotor system. Student:

3) presents the role and interaction of muscles, tendons, bones and joints in the exercise of
movements.

General aim of education

Students describe the structure and functioning of skeletal muscles

Key competences

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

Criteria for success
The student will learn:

to describe the functions of the muscle system;
to show the connection between the build of the muscle and its functions;
to explain the antagonistic nature of how muscles function;
to describe how bones, joints, muscles and tendons work together in the motor system.

Methods/techniques

expository
talk.

activating
discussion.

exposing
exposition.

programmed
with computer;
with e‐textbook.

practical



exercices concerned.

Forms of work

individual activity;
activity in pairs;
activity in groups;
collective activity.

Teaching aids

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

Lesson plan overview

Before classes

Students get acquainted with the content of the abstract. They prepare to work on the
lesson in such a way to be able to summarize the material read in their own words and
solve the tasks themselves.

Introduction

The teacher explains the aim of the lesson and together with students determines the
success criteria to be achieved.
The teacher, referring to the previous lessons, asks the chosen student to exchange the
known elements of the movement system and explain whether they are enough to
move.

Realization

Students read the fragment titled „Skeletal muscles”. Then they explain in writing,
which means that this type of muscle is an active part of the musculoskeletal system.
The teacher asks pupils to view an interactive illustration of the double‐headed muscle
and try to imagine what will happen when the biceps muscle contructs. Students
provide solutions..
The teacher asks students to explain what will happen when the biceps muscle
contracted. Students provide different solutions.
The teacher asks students to demonstrate the movement of the arm muscles and
describe its mechanism. He announces that flexor muscles and rectifiers are also found
in other parts of the body. He encourages students to try to find them by making various
moves. Students present the results of their search.
Students, working individually or in pairs, carry out interactive exercises to check and
consolidate knowledge learned during the lesson. Selected people discuss the correct



solutions for interactive exercises. The teacher completes or corrects the statements of
the proteges.

Summary

The teacher briefly presents the most important issues discussed in class. He answers
the additional questions of the proteges and explains all their doubts. Students
complete notes.

Homework

Listen to the abstract recording at home. Pay attention to pronunciation, accent and
intonation. Learn to pronounce the words learned during the lesson.

The following terms and recordings will be used during this
lesson

Terms

muscle belly
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Nagranie dźwiękowe słówka muscle belly

brzusiec – środkowa część mięśnia zbudowana z kurczliwych włókien mięśniowych

joint
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staw – ruchome połączenie kości składające się z powierzchni stawowych, jamy stawowej
oraz torebki stawowej

tendon
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ścięgno – miejsce przyczepu mięśnia do kości zbudowane z niekurczliwej, ale elastycznej
tkanki łącznej

motor system
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Nagranie dźwiękowe słówka motor system

układ ruchu – część organizmu złożona ze szkieletu, połączeń kości i mięśni
szkieletowych, odpowiedzialna za utrzymanie postawy ciała i ruch organizmu

Texts and recordings
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Nagranie dźwiękowe abstraktu

Muscles

Striated muscles of the skeleton are the active part of the motor system. They are attached
to bones and allow their movement in regard to each other (and at the same time the
movement of the body), participate in maintaining the vertical posture and facilitate
breathing. A human being to a greater degree controls the movements of his skeletal
muscles, thanks to which they can be exercised.

Skeletal muscles have different sizes, shapes, placements and functions.

Some of them, like biceps brachii, called biceps, is a surface muscle and you can feel it and
observe how it works. Other muscles are invisible, situated deep under the skin or very
small. Facial muscles, also know as mimic muscles, have one side attached to the skull and
the other to the skin of the face. They allow us to express various emotions.

The most important muscle when it comes to its movements is the diaphragm. It separates
the abdominal cavity from the chest cavity. Its contraction causes us to inhale.

Skeletal muscles are mainly fusiform. The main muscle mass is the muscle belly which is
composed of long fibres that can contract. At its ends there are tendons, which attach
muscles to the bones. Tendons are built of connective tissue which cannot contract, but it
tenses during muscle contraction.The muscle belly at one end can be split and create
muscle heads, just like in the case of a biceps, which has two heads.
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In order to cause movement, a muscle must contract. The contraction happens thanks to
protein fibers that are present in muscle cells. Reacting to a signal that comes from the
nervous system (neural impulse) they slip between each other thus making the entire
muscle thicker and shorter. When it is attached to 2 bones (which are connected together
by a joint), over the joint and under the joint, it becomes shorter, bringing the bones closer
to each other.

The majority of body movements is based on the work of pairs of muscles (single or working
as a group) - when one of them contracts, the other loosens. Bones and muscles work closely
together while moving, and together they act like levers. When we bend the forearm, the
biceps contracts, its tendons are tense and bring the bones of the forearm closer to the arm.
At the same time the antagonist of the biceps, the triceps, must be loosened. The triceps is
responsible for extending the forearm in the elbow.

The biceps is situated in the front part of the arm, whereas the triceps is located in the back
part of the arm. The muscle which contracts and brings the forearm closer is the flexor, and
the one that is loosened at that time is the extensor. While the flexor contracts, the limb
becomes bent in the elbow. The work of the biceps and triceps is antagonistic in nature.

Skeletal muscles are the active part of the motor system, whereas bones and their
connections are the passive part.
Bones, muscles, joints and tendons work with each other to make our bodies move.
Muscle is composed of a muscle belly able to contract and of tendons.
Movement of the muscles is realized in an antagonistic way.
The motor system works closely with the cardiovascular system and the nervous system.


