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Source: BruceBlaus, Wikimedia Commons, licencja: CC BY-SA 4.0.

Link to the lesson
Before you start you should know

e blood is a liquid tissue;

 cardiovascular system of humans is a closed system of vessels;

» blood participates in transporting nutrients and respiratory gases.
You will learn

» to present the connection between how organs of the cardiovascular system are
build and what their functions are;

» you will talk about the cardiac cycle and how the heart is build;

» you will compare the build and the functions of arteries, veins and capillaries;

» you will describe the blood flow in the systemic and pulmonary circulation;

» you will measure the pulse and compare it with the results of healthy people.
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Nagranie dZzwigkowe abstraktu

The build of the heart


http://www.epodreczniki.pl/reader/c/177023/v/38/t/student-canon/m/iQGvV5adSb#iQGvV5adSb_d5e176
https://zpe.gov.pl/a/DF0yC6G8S

Cardiovascular system is a closed transporting system, which is composed of the heart and
blood vessels. Heart has the shape of a cone and the size of a closed fist. It is found in the
middle of the chest, behind the sternum, and its tip is pointed to the left. It is composed of
striated muscle tissue, which contracts regularly, forcing the blood to flow in blood vessels.
There are 4 chambers of the heart: 2 atria (right and left) and 2 ventricles (right and left).
There are walls between particular parts of the heart. The walls of the ventricles are
thicker and more muscular than the walls of the atria. This happens because the atria
transport the blood only to the ventricles, and the ventricles transport it into all the
arteries. The pressure of the blood pushed out by the ventricles must be this high in order
for the blood to reach even the cells that are located the furthest from the heart. Veins
enter into the atria and transport blood into the heart, whereas arteries start from the
ventricles and they transport the blood from the heart. Between the atria and the
ventricles and at the place where the vessels exit the ventricles there are valves. They open
in one direction only, which means they force the blood to flow in one direction and
prevent it from regressing.
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Simplified schematic drawing of the heart

Source: Tomorrow Sp. z 0.0., licencja: CC BY 3.0.

In order to describe how heart works using a schematic drawing, we must first establish,
which partis left and which partis right. In order to do this, we put the piece of paper
with the schematic drawing of a heart to our own torso, as if we wanted to show the model
of our own heart. The parts of the schematic drawing of the heart on our left side are the
left ventricle and left atrium, and those on our right side - right ventricle and right atrium.
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coronary arteries

The location of the heart

Source: Tomorrow Sp. z 0.0., licencja: CC BY 3.0.

Task 1
Left ventricle has thicker walls than the right one. Explain, what is the cause of this difference.

How the heart works

If blood isn’t reaching an organ for several minutes, that place suffers from irreversible
changes and necrosis of tissues, which is why the heart beats non-stop. Heart beat is
composed of contractions of the organ, one after the other. A doctor listens to cardiac
cycle when putting stethoscope to our chest. He pays attention e.g. to the tones, which
approximately are identical with contractions of the ventricles and them unflexing.

First, blood transported by the veins fills both atria. When the atria contract, they push
blood into the chambers. Then, both ventricles contract, pushing the blood from the heart
into the arteries. After that, heart has a short period of rest. When it is relaxed, the atria
become filled with blood again.

The heart contracts between 60 and 80 times per minute, pushing around 80 cm? of blood
during every contraction. The pressure of the blood flowing from the heart can be felt in
the arteries as pulse and measured with a blood-pressure device. This device shows you
the values of systolic pressure (120 mm Hg) and diastolic pressure (80 mm Hg). Blood
pressure is measured during rest, because it becomes elevated during effort. The values of
the pressure can change, depending on the physical activity, emotional state, temperature
and food that we consumed.
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Contracting heart works, which is why it requires large amounts of energy. This is why it
has its own network of blood vessels called coronary arteries. They provide each cell of the
heart muscle with elements necessary for cellular respiration. Cardiac cycle does not
depend on us. The heart has a natural pacemaker, composed of highly specialized cells,
which have the ability to move the heart muscle and make it contract.

Observation 1

Listening to the heart beat.

You will need

¢ you,
o stethoscope,

e astopwatch.

Instruction

1. Put the stethoscope to your chest, at a heart level. Hold your breath for a while. Listen to

the cardiac cycle.

2. Try to recall heartbeat by tapping it. Assign specific taps and pauses the stages of cardiac

cycle.

3. Count how many beats your heart makes within a minute.




Task 2

After you performing the Observation 1 write down the research question and the hypothesis,
observations and finally - conclusions.

Analysis:

Research question‘ ’

Hypothesis‘ ’

Observations

Conclusions

Task 3

Explain, why during the listening to the heart beat the doctor says the following: “Do not
breathe”.



Task 4

Anazyle the results presented in the table. Based on them, form a conclusion.

Age Number of heartbeats per minute
newborn baby 140 - 160
1 year old 110- 130
5 years old 100 - 110

8 years old 90 - 100



Observation 2

Searching for arteries and measuring the pulse.

You will need

. you,

e astopwatch.

Instruction

1. Sit comfortably. Using your index and middle fingers of the right hand search on the left
side of the trachea for the carotid artery.

2. Feel the pulse with your fingers. Count pulse during 30 seconds, multiply the result by 2.

3. With your index finger and middle finger try to find the pulse on the radial artery above
the wrist on the thumb side. Measure the pulse, the result is expressed in the number of
beats per minute.

4. Compare the results.

5. Learn how to feel the pulse on the radial arteries of your classmates.

6. Explain, in which situation you can use this skill.



Heart rate measurement points

Source: Tomorrow Sp. z 0.0., licencja: CC BY 3.0.

Summary

Pulse is the rhythm in which blood is moved into the arteries by the left ventricle, it basically
equals the frequency of the contractions of that ventricle. Arteries are usually hidden between
tissues which give them protection against injuries and pressure.

Exercise 1

Select the correct sentences.

(] The work of a heart muscle does not depend on our will.
(] The heart is situated on the left side of the chest with the tip pointed to the right.
[ ] Clavicle is the bone that protects the heart.

Heart is situated in the middle of the chest under the sternum, that is in the middle
part of the lung cavity.

(] The heart, just like other internal organs,is made of a smooth muscle tissue.



Exercise 2

Do not look at the schematic drawing in the abstract. You can only use the text description of
how the heart is build. Write parts of the heart on the schematic drawing: right and left
atrium, right and left ventricle, valve, aorta.

Source: Tomorrow Sp. z 0.0., licencja: CC BY 3.0.
Exercise 3

Select the correct sentences.

(] The biggest artery of the body, aorta, begins in the left ventricle.
(] The pulmonary artery starts in the right ventricle.
(] The pulmonary artery reaches the left atrium.

D Valves are located between the atriums and the ventricles, the ventricles and the
arteries.

(] The wall of the left ventricle is thinner than the wall of the right ventricle.

[:] Veins lead blood to the heart, whereas arteries lead blood from the heart.



Exercise 4

Choose the correct ending of the following phrase. On the schematic drawing of the heart:

O the blue colour indicates arteries.

() the blue colour indicates blood that is rich in oxygen.

() thered colour indicates veins.

() thered colour indicates oxygenated blood.

Exercise 5

Blood deprived of oxygen is in the main vein. Put the elements of heart and blood vessels in
the correct order so that you can show the movement of blood in the right part of the heart.

right ventricle =
right atrium =
valve =
valve =
pulmonary artery =



Exercise 6

Blood rich in oxygen is in pulmonary vein. Put the elements of heart and blood vessels in the
correct order so that you can show the movement of blood in the left part of the heart.

aorta =

left ventricle =

left atrium =

valve =

valve =
Exercise 7

Choose the correct sentences. Listening to how the heart works we know that

[ ] the second beat means that the blood enters the arteries

(] pause means how long the heart rests

the first beat means pumping blood into the ventricles

the second beat means that the ventricles contract

pause means the time when the ventricles fill up.

O o O O

the first beat means that the atriums contract

Summary

» Cardiovascular system includes the heart and blood vessels: Veins, arteries and
capillaries.

o Heart is the suction and forcing pump, that makes the blood move in the vessels.

e Human heartis divided into 4 parts: 2 atria and 2 ventricles.



» Valves that are present in the heart and in veins force the blood to flow in one
direction only.

e Arteries lead blood from the heart, whereas veins lead blood to the heart.

» Capillaries are wrapped around cells, provide them with nutrients and participate in
gas exchange.

Homework

Task 5.1

Select a blood vessel connected directly to the heart in which the blood has a lot of oxygen
and little nutrients.

Select a blood vessel connected directly to the heart in which the blood has a lot of oxygen
and little nutrients.

Keywords

heart, valves, aorta

Glossary

aorta
Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwickowe stowka

aorta — najwi¢ksza tetnica organizmu; wyprowadza krew z lewej komory serca, nalezy do
duzego obiegu krwi
diastolic pressure
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Nagranie dzwiekowe stowka

ciSnienie rozkurczowe - ci$nienie krwi panujace w tetnicach podczas rozkurczu komor
serca wyrazane w mm Hg
systolic pressure
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Nagranie dzwiekowe stowka

ciSnienie skurczowe - ci$nienie krwi panujgce w tetnicach podczas skurczu lewej
komory serca wyrazane w mm Hg
ventricle
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Nagranie dZzwiekowe stowka

komora - jedna z 4 jam serca zaopatrzona w silnie umigsnione Sciany, ktorych skurcz
wypycha krew do krwiobiegéw - duzego (lewa komora) lub matego (prawa komora)
deoxygenated blood
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Nagranie dzwiekowe stowka

krew odtlenowana - krew uboga w tlen, bogata w dwutlenek wegla
oxygenated blood
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Nagranie dzwiekowe stowka

krew natleniona - krew bogata w tlen, uboga w dwutlenek wegla
systemic circulation
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Nagranie dzwiekowe stowka

krwiobieg duzy - inaczejkrwiobieg ustrojowy; system naczyn krwionosnych
rozpoczynajacy sie w lewej komorze, prowadzacy krew tetnicami w kierunku narzadow
ciata (innych niz ptuca), gdzie zachodzi wymiana gazowa wewnetrzna; krew pozbawiona
tlenu wraca do serca zytami do prawego przedsionka

capillaries
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krwiobieg maly - inaczejkrwiobieg ptucny; system naczyn krwiono$nych
rozpoczynajacy sie¢ w prawejkomorze, prowadzacy krew tetnicami w kierunku ptuc,
gdzie zachodzi wymiana gazowa zewnetrzna; krew naleniona wraca do serca zytami
plucnymi do lewego przedsionka

atrium
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Nagranie dzwiekowe stowka

przedsionek - jedna z 4 jam serca, do ktorej spltywa krew z krwiobiegu duzego (prawy
przedsionek) lub matego (lewy przedsionek)
heart
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Nagranie dzwiekowe stowka

serce - glowny narzad ukladu krwiono$nego zbudowany z tkanki miesniowej
poprzecznie prazkowanej serca; dziata jak pompa ssgco-ttoczacai wymusza krazenie
krwi w naczyniach krwionosnych

arteries
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Nagranie dzwiekowe stowka

tetnice - naczynia krwionosne transportujace krew z serca (komor) w kierunku komorek
ciala
pulse
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Nagranie dzwiekowe stowka

tetno - puls; rytmiczne rozciagganie Scian tetnic przez krew wypchnietg podczas
skurczu serca i ptyngca falami pod wysokim ci$nieniem
valve
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Nagranie dzwiekowe stowka
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zastawka - bloniasty fald wystepujacy w przegrodzie serca miedzy przedsionkami
i komorami oraz w zytach i naczyniach limfatycznych; wymusza jednokierunkowy
przeptyw krwi w sercu i innych naczyniach

veins
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Nagranie dzwiekowe stowka

zyly - naczynia krwionos$ne zaopatrzone w zastawki; transportuja krew z komorek ciata
do serca (przedsionkéw)


https://zpe.gov.pl/a/DF0yC6G8S

Lesson plan (English)

Topic: The build of the heart. Cardiac cycle.

Author: Elzbieta Szedzianis

Target group

7th grade students of an eight-year elementary school.
Core curriculum

Cele ksztalcenia - wymagania og6lne

II. Planowanie i przeprowadzanie obserwacji oraz doswiadczen; wnioskowanie w oparciu
o ich wyniki. Uczen:

1. okresla problem badawczy, formutuje hipotezy, planuje i przeprowadza oraz
dokumentuje obserwacje i proste doswiadczenia biologiczne;

3. analizuje wyniki i formutuje wnioski;

III. Postugiwanie si¢ informacjami pochodzgcymi z analizy materiatow zrodtowych.
Uczen:

2. odczytuje, analizuje, interpretuje i przetwarza informacije tekstowe, graficzne i
liczbowe;

IV. Rozumowanie i zastosowanie nabytej wiedzy do rozwigzywania problemow
biologicznych. Uczen:

1. interpretuje informacje i wyjasnia zaleznosSci przyczynowo-skutkowe miedzy
zjawiskami, formutuje wnioski;

TreSci nauczania - wymagania szczegotowe
III. Organizm cztowieka.
5. Uklad krazenia. Uczen:

1) rozpoznaje elementy budowy uktadu krazenia (na schemacie, rysunku, wedlug
opisu itd.) i przedstawia ich funkcje;

2) analizuje kragzenie krwi w obiegu matym i duzym;



5) planuje i przeprowadza obserwacje wptywu wysitku fizycznego na zmiany tetna i
ci$nienia tetniczego krwi;

Lesson plan overview (Process)
The students recognize the build of a heart and its work cycle.
Key Success Criteria

» you will describe the build of a heart and its location;
» you will talk about the cardiac cycle.

Key Competences

e communicating in the mother tongue;

e communicating in a foreign language;

» mathematical competence and basic competences in science and technology;
» digital competence;

 learning to learn;

 social and civic competences.

Methods/Forms of work

Programmed method, observation.

Individual work, work in pairs and work in groups.
Teaching measures

e abstract;

e interactive or traditional whiteboard;
 tablets/computers;

» stethoscopes;

» watch with a stopwatch option.

Lesson plan overview (Process)
Introduction

1. The teacher plays a recording of how heart works from the Internet titled: *"Usypiajace
BICIE SERCA - biaty szum” https: //www.youtube.com /watch?v=38_OFXKhJgs. He asks
the students to imitate its rhythm. Next, the teacher explains that during this lesson,
the students will learn how the mechanism of heartbeat works.

2. The teacher tells the topic of the lessons, defines the purpose of the course using
simple language and shows students the criteria for success.

Realization


https://www.youtube.com/watch?v=38_OFXKhJgs

9.
10.

. The teacher informs the students about what is planned for this lesson: they will work

individually, at their own pace - they will read an abstract, complete exercises and
conduct observations. He gives detailed information to his students. He announces
that he will supervise their work and help them if necessary.

. The students read the fragment titled “The build of the heart” twice. They analyze the

illustration that represents the location of the heart and a simplified schematic
drawing of how the heart is build. They write down the most important notions. If they
do not understand some, they check their meaning in the “Glossary”.

. The students complete in writing “Exercise 1", and then they complete the interactive

exercises no. 1, 2, and 3.

. The students read the fragment titled “The work of the heart” twice. They conduct

“Observation no. 1".

. They complete in writing “Exercise 2” and “Exercise 3”.
. The students look for the radial artery in the wrist area, if necessary, they can use the

illustration “Place where you should measure the pulse” They draw a point where you
can feel the pulse on the skin. Then, they count heartbeats per minute. In writing, they
answer the question: “What conclusion do you draw from comparing the number of
heart beast and the pulse?”.

The students complete the interactive exercise no. 4, 5, 6, and 7.

Then, they discuss their solutions - first in pairs, then in groups of four.

Summary

The teacher asks the students to finish one of the following sentences:

“Ilike learning things using the programmed method, because....
“Idon’t like learning things using the programmed method, because...”.

The following terms and recordings will be used during this
lesson

Terms

aorta
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Nagranie dzwickowe stowka

aorta — najwig¢ksza tetnica organizmu; wyprowadza krew z lewej komory serca, nalezy do
duzego obiegu krwi
diastolic pressure


https://zpe.gov.pl/a/DjwiWgRww
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Nagranie dzwiekowe stowka

ciSnienie rozkurczowe - ci$nienie krwi panujace w tetnicach podczas rozkurczu komor
serca wyrazane w mm Hg
systolic pressure
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Nagranie dZwiekowe stowka

ciSnienie skurczowe - ciSnienie krwi panujgce w tetnicach podczas skurczu lewej
komory serca wyrazane w mm Hg
ventricle
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Nagranie dzwiekowe stowka

komora - jedna z 4 jam serca zaopatrzona w silnie umigsnione $ciany, ktorych skurcz
wypycha krew do krwiobiegéw - duzego (lewa komora) lub matego (prawa komora)
deoxygenated blood
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Nagranie dzwiekowe stowka

krew odtlenowana - krew uboga w tlen, bogata w dwutlenek wegla
oxygenated blood
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Nagranie dzwiekowe stowka

krew natleniona - krew bogata w tlen, uboga w dwutlenek wegla
systemic circulation
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Nagranie dzwiekowe stowka
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krwiobieg duzy - inaczejkrwiobieg ustrojowy; system naczyn krwiono$nych
rozpoczynajacy sie w lewej komorze, prowadzacy krew tetnicami w kierunku narzadow
ciata (innych niz ptuca), gdzie zachodzi wymiana gazowa wewnetrzna; krew pozbawiona
tlenu wraca do serca zytami do prawego przedsionka

capillaries
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Nagranie dzwiekowe stowka

krwiobieg maly - inaczejkrwiobieg ptucny; system naczyn krwiono$nych
rozpoczynajacy sie w prawej komorze, prowadzacy krew tetnicami w kierunku ptuc,
gdzie zachodzi wymiana gazowa zewnetrzna; krew naleniona wraca do serca zytami
ptucnymi do lewego przedsionka

atrium
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Nagranie dzwiekowe stowka

przedsionek - jedna z 4 jam serca, do ktorej spltywa krew z krwiobiegu duzego (prawy
przedsionek) lub matego (lewy przedsionek)
heart

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

serce - glowny narzad ukladu krwiono$nego zbudowany z tkanki mig¢sniowe;j
poprzecznie prazkowanej serca; dziata jak pompa ssaco-ttoczacai wymusza krazenie
krwi w naczyniach krwiono$nych

arteries
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Nagranie dzwiekowe stowka

tetnice - naczynia krwionosne transportujgce krew z serca (komor) w kierunku komorek
ciata
pulse
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Nagranie dzwiekowe stowka

tetno - puls; rytmiczne rozciagganie $cian tetnic przez krew wypchnietg podczas
skurczu serca i ptyngca falami pod wysokim ci$nieniem
valve
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Nagranie dZzwiekowe stowka

zastawka - bloniasty fald wystepujacy w przegrodzie serca miedzy przedsionkami
i komorami oraz w zytach i naczyniach limfatycznych; wymusza jednokierunkowy
przeptyw krwi w sercu i innych naczyniach

veins
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Nagranie dzwiekowe stowka

zyly — naczynia krwionosne zaopatrzone w zastawki; transportuja krew z komorek ciata

do serca (przedsionkow)

Texts and recordings
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Nagranie dzwigkowe abstraktu

The build of the heart, cardiac cycle

Cardiovascular system is a closed transporting system, which is composed of the heart and
blood vessels. Heart has the shape of a cone and the size of a closed fist. It is found in the
middle of the chest, behind the sternum, and its tip is pointed to the left. It is composed of
striated muscle tissue, which contracts regularly, forcing the blood to flow in blood vessels.
There are 4 chambers of the heart: 2 atria (right and left) and 2 ventricles (right and left).
There are walls between particular parts of the heart. The walls of the ventricles are
thicker and more muscular than the walls of the atria. This happens because the atria
transport the blood only to the ventricles, and the ventricles transport it into all the
arteries. The pressure of the blood pushed out by the ventricles must be this high in order
for the blood to reach even the cells that are located the furthest from the heart. Veins
enter into the atria and transport blood into the heart, whereas arteries start from the
ventricles and they transport the blood from the heart. Between the atria and the
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ventricles and at the place where the vessels exit the ventricles there are valves. They open
in one direction only, which means they force the blood to flow in one direction and
prevent it from regressing.

In order to describe how heart works using a schematic drawing, we must first establish,
which part is left and which part is right. In order to do this, we put the piece of paper
with the schematic drawing of a heart to our own torso, as if we wanted to show the model
of our own heart. The parts of the schematic drawing of the heart on our left side are the
left ventricle and left atrium, and those on our right side - right ventricle and right atrium.

If blood isn’t reaching an organ for several minutes, that place suffers from irreversible
changes and necrosis of tissues, which is why the heart beats non-stop. Heart beat is
composed of contractions of the organ, one after the other. A doctor listens to cardiac
cycle when putting stethoscope to our chest. He pays attention e.g. to the tones, which
approximately are identical with contractions of the ventricles and them unflexing.

First, blood transported by the veins fills both atria. When the atria contract, they push
blood into the chambers. Then, both ventricles contract, pushing the blood from the heart
into the arteries. After that, heart has a short period of rest. When it is relaxed, the atria
become filled with blood again.

The heart contracts between 60 and 80 times per minute, pushing around 80 cm? of blood
during every contraction. The pressure of the blood flowing from the heart can be felt in
the arteries as pulse and measured with a blood-pressure device. This device shows you
the values of systolic pressure (120 mm Hg) and diastolic pressure (80 mm Hg). Blood
pressure is measured during rest, because it becomes elevated during effort. The values of
the pressure can change, depending on the physical activity, emotional state, temperature
and food that we consumed.

Contracting heart works, which is why it requires large amounts of energy. This is why it
has its own network of blood vessels called coronary arteries. They provide each cell of the
heart muscle with elements necessary for cellular respiration. Cardiac cycle does not
depend on us. The heart has a natural pacemaker, composed of highly specialized cells,
which have the ability to move the heart muscle and make it contract.

o Cardiovascular system includes the heart and blood vessels: Veins, arteries and
capillaries.

e Heartis the suction and forcing pump, that makes the blood move in the vessels.

e Human heartis divided into 4 parts: 2 atria and 2 ventricles.

o Valves that are present in the heart and in veins force the blood to flow in one
direction only.

e Arteries lead blood from the heart, whereas veins lead blood to the heart.

» Capillaries are wrapped around cells, provide them with nutrients and participate in
gas exchange.






Lesson plan (Polish)

Temat: Budowa i praca serca

Autor: Elzbieta Szedzianis

Adresat

Uczen klasy VII szkoly podstawowe;.
Podstawa programowa

Cele ksztalcenia - wymagania og6lne

II. Planowanie i przeprowadzanie obserwacji oraz doswiadczen; wnioskowanie w oparciu
o ich wyniki. Uczen:

1. okresla problem badawczy, formutuje hipotezy, planuje i przeprowadza oraz
dokumentuje obserwacje i proste doswiadczenia biologiczne;

3. analizuje wyniki i formutuje wnioski;

III. Postugiwanie si¢ informacjami pochodzgcymi z analizy materiatow zrodtowych.
Uczen:

2. odczytuje, analizuje, interpretuje i przetwarza informacije tekstowe, graficzne i
liczbowe;

IV. Rozumowanie i zastosowanie nabytej wiedzy do rozwigzywania problemow
biologicznych. Uczen:

1. interpretuje informacje i wyjasnia zaleznosSci przyczynowo-skutkowe miedzy
zjawiskami, formutuje wnioski;

TreSci nauczania - wymagania szczegotowe
III. Organizm cztowieka.
5. Uklad krazenia. Uczen:

1) rozpoznaje elementy budowy uktadu krazenia (na schemacie, rysunku, wedlug
opisu itd.) i przedstawia ich funkcje;

2) analizuje kragzenie krwi w obiegu matym i duzym;



5) planuje i przeprowadza obserwacje wptywu wysitku fizycznego na zmiany tetna i
ci$nienia tetniczego krwi;

Cel lekcji
Uczniowie omawiajg budowe sercai cykl jego pracy.
Kryteria sukcesu

» opiszesz budowe sercai jego potozenie;
» omowisz cykl pracy serca.

Kompetencje kluczowe

e porozumiewanie si¢ w jezyku ojczystym;

porozumiewanie si¢ w jezykach obcych;

kompetencje matematyczne i podstawowe kompetencje naukowo-techniczne;

kompetencje informatyczne;

umiejetnos¢ uczenia sie¢;

kompetencje spoteczne i obywatelskie.
Metody/formy pracy

Nauczanie programowane, obserwacja.

Praca indywidualna, praca w parach oraz praca w grupach.
Srodki dydaktyczne

e abstrakt;

« tablica interaktywna lub tradycyjna;
 tablety/komputery;

« stetoskopy;

o zegarek z minutnikiem.

Fazy lekcji
Wstepna

1. Nauczyciel wiacza nagranie pracy serca z zasobow Internetu pt.: , Usypiajace BICIE
SERCA - bialy szum’”. Prosi uczniow, zeby stukaniem nasladowali jego rytm. Nastepnie
oznajmia, ze na lekcji dowiedzg sie¢, jak dziata mechanizm bicia serca.

2. Nauczyciel podaje temat i cel lekcji w jezyku zrozumiatym dla ucznia oraz wyswietla
kryteria sukcesu.

Realizacyjna



1. Nauczyciel informuje o planowanym przebiegu lekcji: uczniowie przez wieksza czes¢
zaje¢ beda pracowac samodzielnie, we wlasnym tempie - czyta¢ abstrakt, wykonywac
zadania i przeprowadzac¢ obserwacje. Udziela podopiecznym dokladnych wskazowek.
Oznajmia, ze bedzie monitorowac ich prace i w razie potrzeby stuzy¢ pomoca.

2. Uczniowie dwukrotnie czytaja fragment pt. ,Budowa serca”. Analizujg ilustracje
przedstawiajacq potozenie serca oraz uproszczony schemat jego budowy. Wypisujg
najwazniejsze pojecia. Jesli ktoregos z nich nie rozumieja, sprawdzajg jego znaczenie
w , Stowniczku”.

3. Uczniowie pisemnie wykonujg ,Polecenie 17, a nastepnie rozwiazuja ¢wiczenia
interaktywne: nr 1, nr 2 oraz nr 3.

4. Uczniowie dwukrotnie czytajg fragment pt. ,Praca serca” oraz przeprowadzajg
»Obserwacije 1”.

5. Uczniowie pisemnie wykonujg ,Polecenie 2” oraz ,Polecenie 3"

6. Uczniowie odszukuja w okolicy nadgarstka tetnice promieniowg, w razie potrzeby
positkujac si¢ ilustracja ,Miejsca pomiaru tetna”. Na skorze rysujg punkt, w ktorym
mozna wyczuc tetno. Nastepnie liczg uderzenia tetna na minute. Pisemnie
odpowiadajg na pytanie: ,, Jaki wniosek ptynie z porownania liczby uderzen serca
i wartosci tetna?”.

7. Uczniowie wykonujg ¢wiczenia interaktywne: nr 4, nr 5, nr 6 oraz nr 7.

8. Uczniowie omawiajg rozwigzania ¢wiczen - najpierw w parach, a nastepnie
w czworkach.

Podsumowujaca
Nauczyciel prosi uczniow, zeby dokonczyli jedno ze zdan:

o ,Lubie uczy¢ sie¢ metodg nauczania programowanego, poniewaz...".
e ,Nie lubie uczy¢ si¢ metodg nauczania programowanego, poniewaz..."

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

Pojecia
aorta
Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

aorta — najwig¢ksza tetnica organizmu; wyprowadza krew z lewej komory serca, nalezy do
duzego obiegu krwi
diastolic pressure



https://zpe.gov.pl/a/DvF3usDDf

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

ciSnienie rozkurczowe - ci$nienie krwi panujace w tetnicach podczas rozkurczu komor
serca wyrazane w mm Hg
systolic pressure

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dZwiekowe stowka

ciSnienie skurczowe - ciSnienie krwi panujgce w tetnicach podczas skurczu lewej
komory serca wyrazane w mm Hg
ventricle

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

komora - jedna z 4 jam serca zaopatrzona w silnie umigsnione $ciany, ktorych skurcz
wypycha krew do krwiobiegéw - duzego (lewa komora) lub matego (prawa komora)
deoxygenated blood

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

krew odtlenowana - krew uboga w tlen, bogata w dwutlenek wegla
oxygenated blood

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

krew natleniona - krew bogata w tlen, uboga w dwutlenek wegla
systemic circulation

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka
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krwiobieg duzy - inaczejkrwiobieg ustrojowy; system naczyn krwiono$nych
rozpoczynajacy sie w lewej komorze, prowadzacy krew tetnicami w kierunku narzadow
ciata (innych niz ptuca), gdzie zachodzi wymiana gazowa wewnetrzna; krew pozbawiona
tlenu wraca do serca zytami do prawego przedsionka

capillaries

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

krwiobieg maly - inaczejkrwiobieg ptucny; system naczyn krwiono$nych
rozpoczynajacy sie w prawej komorze, prowadzacy krew tetnicami w kierunku ptuc,
gdzie zachodzi wymiana gazowa zewnetrzna; krew naleniona wraca do serca zytami
ptucnymi do lewego przedsionka

atrium

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

przedsionek - jedna z 4 jam serca, do ktorej spltywa krew z krwiobiegu duzego (prawy
przedsionek) lub matego (lewy przedsionek)
heart

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

serce - glowny narzad ukladu krwiono$nego zbudowany z tkanki mig¢sniowe;j
poprzecznie prazkowanej serca; dziata jak pompa ssaco-ttoczacai wymusza krazenie
krwi w naczyniach krwiono$nych

arteries

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

tetnice - naczynia krwionosne transportujgce krew z serca (komor) w kierunku komorek
ciata
pulse

Nagranie dostepne na portalu epodreczniki.pl
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Nagranie dzwiekowe stowka

tetno - puls; rytmiczne rozciagganie $cian tetnic przez krew wypchnietg podczas
skurczu serca i ptyngca falami pod wysokim ci$nieniem
valve

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dZzwiekowe stowka

zastawka - bloniasty fald wystepujacy w przegrodzie serca miedzy przedsionkami
i komorami oraz w zytach i naczyniach limfatycznych; wymusza jednokierunkowy
przeptyw krwi w sercu i innych naczyniach

veins

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwiekowe stowka

zyly — naczynia krwionosne zaopatrzone w zastawki; transportuja krew z komorek ciata

do serca (przedsionkow)

Teksty i nagrania

Nagranie dostepne na portalu epodreczniki.pl

Nagranie dzwigkowe abstraktu

The build of the heart, cardiac cycle

Cardiovascular system is a closed transporting system, which is composed of the heart and
blood vessels. Heart has the shape of a cone and the size of a closed fist. It is found in the
middle of the chest, behind the sternum, and its tip is pointed to the left. It is composed of
striated muscle tissue, which contracts regularly, forcing the blood to flow in blood vessels.
There are 4 chambers of the heart: 2 atria (right and left) and 2 ventricles (right and left).
There are walls between particular parts of the heart. The walls of the ventricles are
thicker and more muscular than the walls of the atria. This happens because the atria
transport the blood only to the ventricles, and the ventricles transport it into all the
arteries. The pressure of the blood pushed out by the ventricles must be this high in order
for the blood to reach even the cells that are located the furthest from the heart. Veins
enter into the atria and transport blood into the heart, whereas arteries start from the
ventricles and they transport the blood from the heart. Between the atria and the
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ventricles and at the place where the vessels exit the ventricles there are valves. They open
in one direction only, which means they force the blood to flow in one direction and
prevent it from regressing.

In order to describe how heart works using a schematic drawing, we must first establish,
which part is left and which part is right. In order to do this, we put the piece of paper
with the schematic drawing of a heart to our own torso, as if we wanted to show the model
of our own heart. The parts of the schematic drawing of the heart on our left side are the
left ventricle and left atrium, and those on our right side - right ventricle and right atrium.

If blood isn’t reaching an organ for several minutes, that place suffers from irreversible
changes and necrosis of tissues, which is why the heart beats non-stop. Heart beat is
composed of contractions of the organ, one after the other. A doctor listens to cardiac
cycle when putting stethoscope to our chest. He pays attention e.g. to the tones, which
approximately are identical with contractions of the ventricles and them unflexing.

First, blood transported by the veins fills both atria. When the atria contract, they push
blood into the chambers. Then, both ventricles contract, pushing the blood from the heart
into the arteries. After that, heart has a short period of rest. When it is relaxed, the atria
become filled with blood again.

The heart contracts between 60 and 80 times per minute, pushing around 80 cm? of blood
during every contraction. The pressure of the blood flowing from the heart can be felt in
the arteries as pulse and measured with a blood-pressure device. This device shows you
the values of systolic pressure (120 mm Hg) and diastolic pressure (80 mm Hg). Blood
pressure is measured during rest, because it becomes elevated during effort. The values of
the pressure can change, depending on the physical activity, emotional state, temperature
and food that we consumed.

Contracting heart works, which is why it requires large amounts of energy. This is why it
has its own network of blood vessels called coronary arteries. They provide each cell of the
heart muscle with elements necessary for cellular respiration. Cardiac cycle does not
depend on us. The heart has a natural pacemaker, composed of highly specialized cells,
which have the ability to move the heart muscle and make it contract.

o Cardiovascular system includes the heart and blood vessels: Veins, arteries and
capillaries.

e Heartis the suction and forcing pump, that makes the blood move in the vessels.

e Human heartis divided into 4 parts: 2 atria and 2 ventricles.

o Valves that are present in the heart and in veins force the blood to flow in one
direction only.

e Arteries lead blood from the heart, whereas veins lead blood to the heart.

» Capillaries are wrapped around cells, provide them with nutrients and participate in
gas exchange.






