
ÇËÅÊÔÑÉÓÌÏÓ
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1. Ï ÇËÅÊÔÑÉÓÌÏÓ ×ÈÅÓ ÊÁÉ ÓÇÌÅÑÁ

Ï çëåêôñéóìüò äåí åßíáé äçìéïýñãçìá ôïõ áíèñþðïõ. ÇëåêôñéêÜ öáéíüìåíá õðÜñ÷ïõí,
üóï õðÜñ÷åé êáé ç ãç. Óå ðáëáéüôåñåò åðï÷Ýò ïé Üíèñùðïé åíôõðùóéÜæïíôáí áðü ôïõò
êåñáõíïýò, ôïõò ïðïßïõò óýìöùíá ìå ôçí åëëçíéêÞ ìõèïëïãßá Ýñé÷íå óôç
ãç ï Äßáò, ãéá íá ôéìùñÞóåé ôïõò áíèñþðïõò.

Ï çëåêôñéóìüò ðÞñå ôï üíïìÜ ôïõ áðü ôï Þëåêôñïí, ôçí
åëëçíéêÞ ïíïìáóßá ãéá ôï êå÷ñéìðÜñé. Åäþ êáé ÷éëéÜäåò ÷ñüíéá
Þôáí ãíùóôü üôé ôï êå÷ñéìðÜñé, üôáí ôñßâåôáé ìå Ýíá ýöáóìá,
áðïêôÜ çëåêôñéêÝò éäéüôçôåò.

Ãýñù óôï 1700 ï Stephen Gray
áíáêÜëõøå üôé ôï çëåêôñéêü öïñôßï
ðåñíÜ êáé ìÝóá áðü ôï áíèñþðéíï óþìá.
¸êáíå Ýíá ðåßñáìá, ðïõ óÞìåñá ìáò
öáßíåôáé ëßãï ðáñÜîåíï. ÊñÝìáóå Ýíá
åííéÜ÷ñïíï áãüñé ïñéæüíôéá. ÊÜôù áðü ôç
ìýôç ôïõ ôïðïèÝôçóå Ýíá óêáìíß, ðÜíù
óôï ïðïßï õðÞñ÷áí êïììáôÜêéá ÷áñôéïý.
Óôç óõíÝ÷åéá áêïýìðçóå óôéò ðáôïýóåò
ôïõ áãïñéïý ìßá ãõÜëéíç ñÜâäï, ôçí
ïðïßá åß÷å ðñïçãïõìÝíùò ôñßøåé ìå
ìÜëëéíï ýöáóìá. Ôá êïììáôÜêéá ÷áñôéïý
ðåôÜ÷ôçêáí óôï ðñüóùðï ôïõ áãïñéïý,
ôï ïðïßï ï Gray ïíüìáóå «çëåêôñéêü
Üíèñùðï».
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Áñãüôåñá ïé
åðéóôÞìïíåò Ýêáíáí
õðïèÝóåéò üôé ïé
ìéêñïß óðéíèÞñåò
ðïõ ðáñáôçñïýóáí
óôá ðåéñÜìáôá êáé ïé
êåñáõíïß ïöåßëïíôáé
óôï ßäéï öáéíüìåíï.
Ãéá íá ôï áðïäåßîåé
áõôü ï Benjamin
Franklin, åðéäßùîå íá
ðÝóåé Ýíáò êåñáõíüò
ðÜíù óå Ýíá
÷áñôáåôü. Ôïí Éïýíéï
ôïõ 1752, ìßá ìÝñá
ìå êáôáéãßäá, Üöçóå
ìáæß ìå ôïí ãéï ôïõ
Ýíá ÷áñôáåôü íá
óçêùèåß. Ãéá êáëÞ
ôïõ ôý÷ç ôï ó÷ïéíß

ôïõ ÷áñôáåôïý Þôáí áêüìç óôåãíü, üôáí Ýðåóå êïíôÜ Ýíáò êåñáõíüò. ¸ôóé ï Franklin
áéóèÜíèçêå ìüíï Ýíá äõíáôü ÷ôýðçìá. ¸íáò Üëëïò åðéóôÞìïíáò ðïõ Ýêáíå ôï ßäéï
ðåßñáìá Ý÷áóå ôç æùÞ ôïõ.

Ãýñù óôá 1800 ï Éôáëüò
öõóéêüò Alessandro Volta
êáôáóêåýáóå ôçí ðñþôç
ìðáôáñßá, ìå ôçí ïðïßá
ìðïñïýóå íá äçìéïõñãÞóåé
çëåêôñéêü ñåýìá ãéá ôá
ðåéñÜìáôÜ ôïõ. ÌÝ÷ñé ôüôå
Þôáí ãíùóôïß ìüíï ïé
óðéíèÞñåò. Ìðáôáñßåò
÷ñçóéìïðïéïýìå êáé óÞìåñá
ãéá ôç ëåéôïõñãßá êÜðïéùí
óõóêåõþí.



Ïé ðåñéóóüôåñåò çëåêôñéêÝò
óõóêåõÝò üìùò ëåéôïõñãïýí ìå

ñåýìá áðü ôï äßêôõï ôçò ÄÅÇ. Ôï
çëåêôñéêü ñåýìá ìåôáöÝñåé åíÝñãåéá

áðü ôá åñãïóôÜóéá ôçò ÄÅÇ óôá
óðßôéá ìáò. Åêåß ìå ôéò çëåêôñéêÝò
óõóêåõÝò ç çëåêôñéêÞ åíÝñãåéá
ìåôáôñÝðåôáé óå Üëëåò ìïñöÝò,

åîõðçñåôþíôáò ôéò äéÜöïñåò áíÜãêåò
ìáò. Ç çëåêôñéêÞ åíÝñãåéá

ìåôáôñÝðåôáé óå èåñìüôçôá óôïí
èåñìïóßöùíá Þ óôï ìÜôé ôçò

çëåêôñéêÞò êïõæßíáò, óå öùò óôéò ëÜìðåò Þ óôçí
ôçëåüñáóç, óå êéíçôéêÞ åíÝñãåéá óôïõò áíåìéóôÞñåò Þ óôï ðëõíôÞñéï.

Ïé åöáñìïãÝò ôïõ çëåêôñéêïý
ñåýìáôïò äåí ðåñéïñßæïíôáé
ìüíï óôéò çëåêôñéêÝò
óõóêåõÝò óôï óðßôé ìáò. 
Ôá öáíÜñéá ðïõ ñõèìßæïõí
ôçí êõêëïöïñßá, ï öùôéóìüò
ôùí äñüìùí, ôá ôñüëåú êáé ôá
çëåêôñéêÜ ôñÝíá ëåéôïõñãïýí
÷Üñç óôçí åíÝñãåéá ðïõ
ìåôáöÝñåôáé áðü ôï äßêôõï ôçò
ÄÅÇ. Åßíáé åíôõðùóéáêü üôé,
áí êáé ç éóôïñßá ôïõ
çëåêôñéêïý ñåýìáôïò åßíáé
ó÷åôéêÜ ìéêñÞ, ç êáèçìåñéíÞ
ìáò æùÞ åîáñôÜôáé óå ìåãÜëï
âáèìü áðü áõôü.
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2. ÇËÅÊÔÑÉÊÅÓ ÓÕÓÊÅÕÅÓ ÓÔÏ ÓÐÉÔÉ ÌÁÓ

Ìðïñåßò íá èõìçèåßò Ýíá âñÜäõ óôï
óðßôé óïõ ÷ùñßò çëåêôñéêü ñåýìá;
ÊÜðïéåò çëåêôñéêÝò óõóêåõÝò
ìðïñåßò íá ôéò ÷ñçóéìïðïéÞóåéò
áêüìç êáé êáôÜ ôç äéÜñêåéá ìéáò
äéáêïðÞò ôïõ çëåêôñéêïý ñåýìáôïò.

Ìðïñåßò íá áíáöÝñåéò ìåñéêÝò ôÝôïéåò óõóêåõÝò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Áðü ðïý ðáßñíïõí åíÝñãåéá ïé óõóêåõÝò áõôÝò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Ðïéåò óõóêåõÝò äå ëåéôïõñãïýí êáôÜ ôç äéÜñêåéá ôçò äéáêïðÞò ñåýìáôïò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Áðü ðïý ðáßñíïõí åíÝñãåéá ïé óõóêåõÝò áõôÝò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ôé Ýãéíå; ÄéáêïðÞ
ñåýìáôïò.

ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�çëåêôñéêÝò óõóêåõÝò �äßêôõï ôçò ÄÅÇ �ìðáôáñßåò

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................



Óôéò åðüìåíåò åíüôçôåò èá êÜíåéò äéÜöïñá ðåéñÜìáôá, ãéá íá
áíáêáëýøåéò óéãÜ - óéãÜ ôá ìõóôéêÜ ôïõ çëåêôñéóìïý. 

ÐÑÏÓÏ×Ç ÏÌÙÓ!!! Ãéá ôá ðåéñÜìáôÜ óïõ èá ÷ñçóéìïðïéåßò
ìüíï ìðáôáñßåò. ÌáêñéÜ áðü ôéò ðñßæåò.

ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. ÊÜðïéåò çëåêôñéêÝò óõóêåõÝò ëåéôïõñãïýí ìå åíÝñãåéá ðïõ ðáßñíïõí áðü ìðáôáñßåò
áëëÜ êáé ìå åíÝñãåéá áðü ôï äßêôõï ôçò ÄÅÇ. Ìðïñåßò íá áíáöÝñåéò ìåñéêÝò ôÝôïéåò
óõóêåõÝò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

2. Ïé çëåêôñéêÝò óõóêåõÝò êÜíïõí ôç æùÞ ìáò ðéï åýêïëç. Ùóôüóï êÜðïéåò äïõëåéÝò,
ãéá ôéò ïðïßåò óõíÞèùò ÷ñçóéìïðïéïýìå çëåêôñéêÝò óõóêåõÝò, ìðïñïýí íá ãßíïõí êáé
ìå Üëëïõò ôñüðïõò. Ìðïñåßò íá áíáöÝñåéò ìåñéêÜ ðáñáäåßãìáôá;

.............................................................................................................................

.............................................................................................................................

............................................................................................................................

3. ÊÜíå ôéò ðñÜîåéò êáé
÷ñùìÜôéóå ìå ãêñé
ìïëýâé ôéò ðåñéï÷Ýò
óôéò ïðïßåò ôï
áðïôÝëåóìá åßíáé 8
êáé ìå ðñÜóéíï
ìïëýâé ôéò ðåñéï÷Ýò
óôéò ïðïßåò ôï
áðïôÝëåóìá åßíáé 12.
Ìç ÷ñùìáôßóåéò ôéò
ðåñéï÷Ýò óôéò ïðïßåò
ôï áðïôÝëåóìá äåí
åßíáé 8 Þ 12.
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3. ÐÏÔÅ ÁÍÁÂÅÉ ÔÏ ËÁÌÐÁÊÉ;

Óôçí åéêüíá âëÝðåéò äýï
ëáìðÜêéá ãéá äéáöïñåôéêÝò
ëõ÷íéïëáâÝò:
1. ëáìðÜêé ìðáãéïíÝô
2. âéäùôü ëáìðÜêé
Ôá ëáìðÜêéá åßíáé üìïéá ìå ôéò
ëÜìðåò ðïõ ÷ñçóéìïðïéåßò óôï
óðßôé, ëåéôïõñãïýí üìùò ìå
åíÝñãåéá áðü ìðáôáñßåò.
ÐáñáôÞñçóå ðñïóåêôéêÜ ìå Ýíá
ìåãåèõíôéêü öáêü ôï ëáìðÜêé
åíüò öáêïý. 
Ðüôå áíÜâåé ôï ëáìðÜêé;

Óôçí åéêüíá âëÝðåéò ôçí ôïìÞ áðü Ýíá ëáìðÜêé. Ìå ôç
âïÞèåéá ôçò äáóêÜëáò Þ ôïõ äáóêÜëïõ óïõ óçìåßùóå ôá
äéÜöïñá ìÝñç ôïõ:

1. _______________________

2. _______________________

3. _______________________

4. _______________________

5. _______________________

6. _______________________

Ãéá íá áíÜøåé ôï ëáìðÜêé, ðñÝðåé íá ôï óõíäÝóåéò
óå ìßá çëåêôñéêÞ ðçãÞ. Óôá ðåéñÜìáôÜ óïõ èá
÷ñçóéìïðïéåßò ùò çëåêôñéêÞ ðçãÞ ôçí ìðáôáñßá.
ÐáñáôÞñçóå ôçí ìðáôáñßá óôçí åéêüíá êáé
óçìåßùóå ôïõò äýï ðüëïõò ôçò. 
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¼ñãáíá - ÕëéêÜ
êáëþäéï
ìðáôáñßá
ëáìðÜêé
øáëßäé

Ìå ôï øáëßäé êüøå äýï êïììÜôéá áðü ôï êáëþäéï ìå ìÞêïò ðåñßðïõ 30 åêáôïóôÜ êáé
áöáßñåóå ðñïóåêôéêÜ ôï ðëáóôéêü áðü ôéò äýï Üêñåò ôïõò.
Äïêßìáóå ìå ðïéïí áðü ôïõò 8 ôñüðïõò óýíäåóçò èá áíÜøåé ôï ëáìðÜêé.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�ëáìðÜêé �åðáöÞ �ìðáôáñßá �ðüëïò �êáëþäéï

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

1

5 6 7 8

2 3 4

Ðåßñáìá



ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Óçìåßùóå ôéò åðáöÝò óå êáèÝíá áðü ôá ëáìðÜêéá ôçò åéêüíáò.

2. Óçìåßùóå ôïõò ðüëïõò óå êáèåìßá áðü
ôéò ìðáôáñßåò ôçò åéêüíáò.

3. Ó÷åäßáóå ìßá ìðáôáñßá êé Ýíá ëáìðÜêé.
Ó÷åäßáóå áêüìç äýï êáëþäéá ðïõ íá
óõíäÝïõí ôçí ìðáôáñßá ìå ôï ëáìðÜêé,
Ýôóé þóôå áõôü íá öùôßæåé.

4. ¼ôáí ìßá ëÜìðá äå ëåéôïõñãåß, ëÝìå üôé Ý÷åé «êáåß». Ãéáôß
íïìßæåéò üôé ÷ñçóéìïðïéïýìå áõôÞ ôçí Ýêöñáóç;

..........................................................................

..........................................................................

..........................................................................

..........................................................................

..........................................................................

173

.



Êáé êÜôé áêüìç...

Ìßá óçìáíôéêÞ åöåýñåóç: ç ëÜìðá ðõñÜêôùóçò

Ç ðñþôç ëÜìðá
ðõñÜêôùóçò öþôéæå ôï

åñãáóôÞñéï ôïõ Áìåñéêáíïý
åöåõñÝôç Thomas Edison áðü ôéò 19 ùò

ôéò 21 Ïêôùâñßïõ ôïõ 1879.

Ôéò ëÜìðåò êáé ôá ëáìðÜêéá
ðõñÜêôùóçò ôá ÷ñçóéìïðïéïýìå
êáé óÞìåñá. Ç êáôáóêåõÞ ôïõò
Ý÷åé âåëôéùèåß, äå äéáöÝñïõí
üìùò óçìáíôéêÜ áðü ôç ëÜìðá
ðïõ êáôáóêåýáóå ï Edison.

Ôï çëåêôñéêü ñåýìá ðåñíÜ áðü ôï ðïëý ëåðôü
óõñìáôÜêé ôçò ëÜìðáò, ôï ïðïßï èåñìáßíåôáé,

ðõñáêôþíåôáé êáé öùôßæåé. ¼ôáí ç ëÜìðá åßíáé
áíáììÝíç, ç èåñìïêñáóßá óôï óõñìáôÜêé åßíáé ðïëý

õøçëÞ. Ãé� áõôü ôï óõñìáôÜêé êáôáóêåõÜæåôáé áðü
âïëöñÜìéï, Ýíá ìÝôáëëï ðïõ ëéþíåé óôïõò 3400 ïC.

Ãéá íá ìçí êáßãåôáé ôï óõñìáôÜêé, äåí õðÜñ÷åé
áÝñáò ìÝóá óôç ëÜìðá áëëÜ áÝñéá, ìå ôá ïðïßá äåí

åßíáé äõíáôÞ ç êáýóç.
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4. ÅÍÁ ÁÐËÏ ÊÕÊËÙÌÁ

Óôï ðåßñáìá ôçò ðñïçãïýìåíçò åíüôçôáò Ýðñåðå íá
êñáôÜò ôï ëáìðÜêé ìå ôï ÷Ýñé óïõ. Óôï óðßôé óïõ üìùò
üëåò ïé ëÜìðåò åßíáé ôïðïèåôçìÝíåò óå ëõ÷íéïëáâÝò.
Ðïéá åßíáé ôá ðëåïíåêôÞìáôá ôçò ÷ñÞóçò ôçò
ëõ÷íéïëáâÞò;

Óôçí ðáñáêÜôù åéêüíá âëÝðåéò ìßá ìðáôáñßá êé Ýíá ëáìðÜêé óôåñåùìÝíï óå ìßá
ëõ÷íéïëáâÞ. Ó÷åäßáóå äýï êáëþäéá, ðïõ íá óõíäÝïõí ôçí ìðáôáñßá ìå ôç ëõ÷íéïëáâÞ, Ýôóé
þóôå ôï ëáìðÜêé íá öùôßæåé. 

Ç óýíäåóç ðïõ ó÷åäßáóåò åßíáé Ýíá êëåéóôü çëåêôñéêü êýêëùìá. Ôï êýêëùìá áõôü
áðïôåëåßôáé áðü:

u ___________________________________

u ___________________________________

u ___________________________________

u____________________________________
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¼ñãáíá - ÕëéêÜ
ìðáôáñßá 
êáëþäéï
óõíäåôÞñåò
ëáìðÜêé
êïììÜôé îýëï
ðéíÝæá
êáñöß
óöõñß
ìáíôáëÜêé
øáëßäé

Óôï ðåßñáìá áõôü èá êáôáóêåõÜóåéò ìßá ëõ÷íéïëáâÞ, ðïõ ìðïñåßò íá ÷ñçóéìïðïéÞóåéò óôá
åðüìåíá ðåéñÜìáôá.

Êüøå äýï êïììÜôéá êáëþäéï êáé áöáßñåóå ìå ôï
øáëßäé áðü ôéò Üêñåò ôïõò ôï ðëáóôéêü. ÓôåñÝùóå
áðü Ýíá óõíäåôÞñá óôç ìßá Üêñç êÜèå êáëùäßïõ.

ÓôåñÝùóå ôçí Üëëç Üêñç ôïõ åíüò êáëùäßïõ óôçí
ðéíÝæá. Áí ç ðéíÝæá Ý÷åé ðëáóôéêü êÜëõììá, ðñÝðåé
ðñþôá íá ôï áöáéñÝóåéò. ÊÜñöùóå ôçí ðéíÝæá óôçí
Üêñç ôïõ îýëïõ.

ÓôåñÝùóå ôçí Üëëç Üêñç ôïõ äåýôåñïõ êáëùäßïõ óôï
ëáìðÜêé, üðùò âëÝðåéò óôçí åéêüíá.
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Ðåßñáìá



ÆÞôçóå áðü ôç äáóêÜëá Þ ôïí äÜóêáëü óïõ íá
êáñöþóåé ôï ìáíôáëÜêé óôï îýëï, üðùò âëÝðåéò óôçí
åéêüíá. Ç ìåãÜëç ôñýðá ðïõ ó÷çìáôßæåé ôï ìáíôáëÜêé
ðñÝðåé íá åßíáé ðÜíù áðü ôçí ðéíÝæá.

Ç ëõ÷íéïëáâÞ óïõ åßíáé Ýôïéìç. ÔïðïèÝôçóå ôï
ëáìðÜêé óôç ëõ÷íéïëáâÞ êáé óýíäåóÝ ôçí óôçí
ìðáôáñßá. 
Ôé ðáñáôçñåßò;

Ó÷åäßáóå óôçí ðáñáêÜôù åéêüíá ôá êáëþäéá ðïõ óõíäÝïõí ôçí ìðáôáñßá ìå ôç ëõ÷íéïëáâÞ.
Ìå Ýíá ÷ñùìáôéóôü ìáñêáäüñï óçìåßùóå ôï êëåéóôü çëåêôñéêü êýêëùìá.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ãéá íá ìðïñïýìå íá ó÷åäéÜæïõìå ðéï åýêïëá ôá çëåêôñéêÜ êõêëþìáôá, ÷ñçóéìïðïéïýìå
óêßôóá ìå óýìâïëá.

ÐáñáôÞñçóå ôéò ôñåéò åéêüíåò. Óå ôé äéáöÝñïõí;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
Ðïéá åßíáé ôá ðëåïíåêôÞìáôá êáé ðïéá ôá ìåéïíåêôÞìáôá êáèåíüò áðü ôïõò ðáñáðÜíù
ôñüðïõò ó÷åäßáóçò åíüò êõêëþìáôïò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Óôç äåîéÜ åéêüíá âëÝðåéò ôï óêßôóï åíüò çëåêôñéêïý
êõêëþìáôïò ìå óýìâïëá. Ðïéá åßíáé áõôÜ;

u óýìâïëï ãéá ôï ëáìðÜêé : _______________________

u óýìâïëï ãéá ôçí ìðáôáñßá : _______________________

u óýìâïëï ãéá ôá êáëþäéá : _______________________

ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Óå Ýíá êýêëùìá ìå ìðáôáñßá êáé ëáìðÜêé óå ëõ÷íéïëáâÞ äåí áíÜâåé ôï ëáìðÜêé.
Ìðïñåßò íá óçìåéþóåéò ìåñéêÝò ðéèáíÝò áéôßåò ôïõ ðñïâëÞìáôïò;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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2. Ó÷åäßáóå äßðëá óå êÜèå åéêüíá ôï áíôßóôïé÷ï óêßôóï ìå óýìâïëá.

3. Ìðïñåßò íá ó÷åäéÜóåéò ìå
Ýíá ÷ñùìáôéóôü ìáñêáäüñï
ôï êëåéóôü çëåêôñéêü
êýêëùìá óôïí öáêü;

4. Ãéá íá öùôßæåé ìßá ëÜìðá, ðñÝðåé íá
óõíäÝåôáé ìå ôçí çëåêôñéêÞ ðçãÞ ìå äýï
êáëþäéá. Óå ìßá ëÜìðá ãñáöåßïõ âëÝðïõìå
Ýíá ìüíï êáëþäéï, ðïõ óõíäÝåé ôç ëÜìðá ìå
ôçí ðñßæá. ÐáñáôÞñçóå ôéò åéêüíåò. 
Ìðïñåßò íá åîçãÞóåéò ðþò óõíäÝåôáé ç
ëÜìðá ìå ôçí ðñßæá; 

......................................................................

......................................................................

......................................................................

......................................................................

......................................................................

......................................................................

......................................................................
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Êáé êÜôé áêüìç...

Öùôåéíüò ðáíôïãíþóôçò
Êáôáóêåýáóå Ýíá öùôåéíü ðáíôïãíþóôç êáé æÞôçóå áðü ôéò ößëåò Þ ôïõò

ößëïõò óïõ íá âñïõí ôéò óùóôÝò áðáíôÞóåéò. ¼ôáí ìÜèïõí ôéò
áðáíôÞóåéò, ìðïñåßò óå Ýíá Üëëï ÷áñôüíé íá ãñÜøåéò êáéíïýñãéåò åñùôÞóåéò.

Êüøå Ýíá ÷áñôüíé. 
ÃñÜøå áñéóôåñÜ ðÝíôå åñùôÞóåéò 

êáé äßðëá ôéò áðáíôÞóåéò, 
ü÷é üìùò ìå ôç óùóôÞ

óåéñÜ.

Êüøå ðÝíôå êïììÜôéá
êáëþäéï êáé áöáßñåóå ìå
ôï øáëßäé áðü ôéò Üêñåò
ôïõò ôï ðëáóôéêü.
ÓôåñÝùóå óôéò Üêñåò ôùí
êáëùäßùí óõíäåôÞñåò. 

Ãýñéóå ôï ÷áñôüíé áíÜðïäá. ÓôåñÝùóå ìå ôïí óõíäåôÞñá ôç
ìßá Üêñç åíüò êáëùäßïõ óå ìßá åñþôçóç. Ôçí Üëëç

Üêñç ôïõ êáëùäßïõ óôåñÝùóÝ ôçí óôçí áíôßóôïé÷ç
áðÜíôçóç. ¸íùóå ôéò õðüëïéðåò åñùôÞóåéò ìå ôéò
áíôßóôïé÷åò áðáíôÞóåéò, ÷ñçóéìïðïéþíôáò áðü Ýíá

êáëþäéï ãéá êÜèå åñþôçóç.

Óýíäåóå ôç ëõ÷íéïëáâÞ
óôçí ìðáôáñßá, üðùò
âëÝðåéò 
óôçí åéêüíá.

Ï öùôåéíüò ðáíôïãíþóôçò åßíáé Ýôïéìïò. Áêïýìðçóå ôïí
Ýíá óõíäåôÞñá óå ìßá åñþôçóç. Ôï ëáìðÜêé áíÜâåé ìüíï

áí áêïõìðÞóåéò ôïí Üëëï óõíäåôÞñá óôç óùóôÞ
áðÜíôçóç, ïðüôå ôï êýêëùìá åßíáé êëåéóôü. Áí ôïí

áêïõìðÞóåéò óå ëáíèáóìÝíç áðÜíôçóç, ôï êýêëùìá äåí
åßíáé êëåéóôü êáé ôï ëáìðÜêé äåí áíÜâåé.

Ìðïñåßò íá êáôáóêåõÜóåéò öùôåéíïýò ðáíôïãíþóôåò ìå
üóåò åñùôÞóåéò èÝëåéò, áñêåß íá Ý÷åéò Ýíá ìåãÜëï ÷áñôüíé
êáé áñêåôü êáëþäéï.
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5. ÔÏ ÇËÅÊÔÑÉÊÏ ÑÅÕÌÁ

Óôï êëåéóôü êýêëùìá ñÝåé çëåêôñéêü ñåýìá. Ôé åßíáé üìùò ôï çëåêôñéêü ñåýìá; Ç ëÝîç ñïÞ
äå óïõ åßíáé îÝíç. ÐáñáôÞñçóå ôéò åéêüíåò. Ôé ñïÞ ðáñáôçñåßò óå êáèåìéÜ áðü áõôÝò;

ÊÜèå óþìá, óôåñåü, õãñü
Þ áÝñéï, ôá áóôÝñéá, ïé
ðëáíÞôåò, ç îçñÜ, ç
èÜëáóóá, ç áôìüóöáéñá,
áêüìç êáé ï Üíèñùðïò
áðïôåëåßôáé áðü
ìéêñïóêïðéêÜ óùìáôßäéá.
Áõôüò ï êüóìïò ï ìéêñüò
ðïõ ìáò óõãêñïôåß...
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Óôï çëåêôñéêü êýêëùìá
ñÝïõí åëåýèåñá çëåêôñüíéá !

Åëåýèåñá
çëåêôñüíéá;



... åßíáé áüñáôïò áêüìç êáé ìå ôï ìéêñïóêüðéï. Áí Þìáóôå
åêáôïììýñéá öïñÝò ìéêñüôåñïé, ßóùò íá âëÝðáìå ôá ìåãáëýôåñá

óùìáôßäéá, ôá ìüñéá... Þ êáé ôá Üôïìá áðü ôá ïðïßá áðïôåëïýíôáé ôá
ìüñéá. Ôá Üôïìá åßíáé ôüóï ìéêñÜ ðïõ áêüìç êáé ôï êåöÜëé ìéáò

êáñößôóáò áðïôåëåßôáé áðü 100.000.000.000.000.000.000 áðü
áõôÜ. Áêüìç üìùò êáé ôá Üôïìá, áí êáé åßíáé ôüóï ìéêñÜ, áðïôåëïýíôáé
áðü ðéï ìéêñÜ óùìáôßäéá, 

ôá ðñùôüíéá, 
ôá íåôñüíéá êáé 
ôá çëåêôñüíéá.

Ôá ðñùôüíéá êáé ôá íåôñüíéá áðïôåëïýí ôïí ðõñÞíá ôïõ áôüìïõ. Ãýñù áðü
ôïí ðõñÞíá êéíïýíôáé ôá çëåêôñüíéá. Ôá ðñùôüíéá êáé ôá çëåêôñüíéá
åßíáé óùìáôßäéá öïñôéóìÝíá êáé ìÜëéóôá ìå áíôßèåôï öïñôßï. Ôï
öïñôßï ôùí ðñùôïíßùí ôï ïíïìÜæïõìå èåôéêü, åíþ ôï öïñôßï ôùí
çëåêôñïíßùí áñíçôéêü. Ãýñù áðü êÜèå ðõñÞíá êéíïýíôáé ôüóá
çëåêôñüíéá üóá åßíáé êáé ôá ðñùôüíéÜ ôïõ. Ãé� áõôü êáé ôá Üôïìá
åßíáé çëåêôñéêÜ ïõäÝôåñá, Ý÷ïõí ôüóá èåôéêÜ öïñôßá üóá êáé
áñíçôéêÜ. Óå êÜðïéá õëéêÜ, óå Üëëá áðü áõôÜ ðåñéóóüôåñï êáé óå
Üëëá ëéãüôåñï, ôá çëåêôñüíéá äåí êéíïýíôáé ãýñù áðü Ýíá
óõãêåêñéìÝíï ðõñÞíá, áëëÜ ìðïñïýí íá êéíçèïýí áðü ôï Ýíá Üôïìï
óôï Üëëï. Ôá çëåêôñüíéá áõôÜ ôá ïíïìÜæïõìå åëåýèåñá çëåêôñüíéá.
Óôï êëåéóôü çëåêôñéêü êýêëùìá ç ðçãÞ áíáãêÜæåé ôá çëåêôñüíéá áõôÜ
íá êéíçèïýí óå ìßá êáôåýèõíóç. Ç êßíçóç ôùí åëåýèåñùí çëåêôñïíßùí
óôï êëåéóôü êýêëùìá ïíïìÜæåôáé çëåêôñéêü ñåýìá. 

Ôá çëåêôñüíéá äåí ìðïñïýìå íá ôá äïýìå, Üñá äåí ìðïñïýìå íá äïýìå êáé ôï çëåêôñéêü
ñåýìá. Êáôáëáâáßíïõìå ôçí ýðáñîÞ ôïõ áðü ôá áðïôåëÝóìáôÜ ôïõ, áðü ôç èÝñìáíóç ôïõ

êáëùäßïõ, áðü ôï öùò ðïõ áêôéíïâïëåß ôï ëáìðÜêé.

Ãéá íá êáôáëÜâïõìå êÜôé, üôáí äåí ìðïñïýìå
íá ôï äïýìå, ÷ñçóéìïðïéïýìå Ýíá ìïíôÝëï.
Äåí ðñÝðåé üìùò íá îå÷íÜìå üôé, ðáñüëï
ðïõ ôï ìïíôÝëï Ý÷åé ðïëëÝò áíáëïãßåò ìå
ôçí ðñáãìáôéêüôçôá, äåí ôáõôßæåôáé ìå
áõôÞí. Áí ôï ìïíôÝëï ìáò åßíáé êáëü, ïé
ïìïéüôçôåò ìå ôçí ðñáãìáôéêüôçôá èá

åßíáé ðïëëÝò, ðÜíôá üìùò èá õðÜñ÷ïõí
êáé äéáöïñÝò.
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¸íá ìïíôÝëï ãéá ôï çëåêôñéêü ñåýìá åßíáé ôï êëåéóôü êýêëùìá ìå íåñü. ÐáñáôÞñçóå ôéò
äýï åéêüíåò êáé ìå ôç âïÞèåéá ôçò äáóêÜëáò Þ ôïõ äáóêÜëïõ óïõ óçìåßùóå ôéò ïìïéüôçôåò
êáé ôéò äéáöïñÝò.

Êýêëùìá íåñïý Çëåêôñéêü êýêëùìá

Ïìïéüôçôåò

u Ç áíôëßá áíáãêÜæåé ôï íåñü íá êéíçèåß. u........................................................

u Ôï íåñü ñÝåé óôïõò óùëÞíåò.       u........................................................

u Ç åíÝñãåéá ðïõ äßíåé ç áíôëßá u........................................................
óôï íåñü êéíåß ôïí óôñüâéëï. ........................................................

u Ç áíôëßá äåí ðáñÜãåé íåñü, áðëÜ ôï u........................................................
êéíåß. ......................................................

u ¼ôáí îåêéíÜ ç áíôëßá, ï óôñüâéëïò u..................................................
äïõëåýåé áìÝóùò. Äå ÷ñåéÜæåôáé íá .......................................................
ðåñéìÝíïõìå íá öôÜóåé íåñü áðü ôçí ........................................................
ðçãÞ, áöïý ï óùëÞíáò åßíáé ãåìÜôïò ......................................................
íåñü. ......................................................

ÄéáöïñÝò

u Ãéá íá ëåéôïõñãÞóåé ôï êýêëùìá, ðñÝðåé u ......................................................
ðñþôá íá ôï ãåìßóïõìå ìå íåñü. .......................................................

u Óôï êýêëùìá ôïõ íåñïý êéíïýíôáé u.......................................................
ôá ìüñéá ôïõ íåñïý. .......................................................
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ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Óôï êëåéóôü çëåêôñéêü êýêëùìá ñÝåé çëåêôñéêü ñåýìá. Ôé åßíáé ôï çëåêôñéêü ñåýìá;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

2. Áðü ðïéá óùìáôßäéá áðïôåëïýíôáé ôá Üôïìá; Ðïéá åßíáé çëåêôñéêÜ öïñôéóìÝíá; Ôé
öïñôßï Ý÷åé êáèÝíá áðü áõôÜ; 

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

3. Ëýóå ôï óôáõñüëåîï

1. ¼ôáí ôï çëåêôñéêü êýêëùìá åßíáé êëåéóôü, óôï êáëþäéï êéíïýíôáé ... çëåêôñüíéá.
2. ¼ëá ôá óþìáôá, óôåñåÜ, õãñÜ êáé áÝñéá, áðïôåëïýíôáé áðü ìéêñïóêïðéêÜ ...
3. Ï ... ôïõ áôüìïõ áðïôåëåßôáé áðü ðñùôüíéá êáé íåôñüíéá.
4. ÈåôéêÜ öïñôéóìÝíï óùìáôßäéï.
5. ÁñíçôéêÜ öïñôéóìÝíï óùìáôßäéï.
6. Ôá ... áðïôåëïýíôáé áðü ôïí ðõñÞíá êáé ôá çëåêôñüíéá.
7. Ôá ... áðïôåëïýíôáé áðü Üôïìá.
8. Èåôéêü Þ áñíçôéêü ...
9. Ôá çëåêôñüíéá Ý÷ïõí ... öïñôßï.

10. Óùìáôßäéï ôïõ ðõñÞíá ðïõ äåí åßíáé öïñôéóìÝíï çëåêôñéêÜ.
11. Ôá ðñùôüíéá Ý÷ïõí ... öïñôßï.
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6. ÁÃÙÃÏÉ ÊÁÉ ÌÏÍÙÔÅÓ

Ôé íïìßæåéò åóý; Ìðïñïýìå íá êáôáóêåõÜóïõìå Ýíá êëåéóôü çëåêôñéêü êýêëùìá ÷ùñßò íá
÷ñçóéìïðïéÞóïõìå êáëþäéá;

Êáôáóêåýáóå ôï êýêëùìá ðïõ âëÝðåéò
óôçí åéêüíá. Áêïýìðçóå ôïõò óõíäåôÞñåò
óôá áíôéêåßìåíá ðïõ åßíáé óçìåéùìÝíá óôïí
ðßíáêá ôçò åðüìåíçò óåëßäáò. Ìå ðïéá
õëéêÜ áíÜâåé ôï ëáìðÜêé; 
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ÖôéÜ÷íïõìå Ýíá çëåêôñéêü
êýêëùìá;

Äåí Ý÷ïõìå 
êáëþäéï.

Äåí åßíáé ëïéðüí 
ôüóï áðëü !

ÏÌÙÓ... ÔÉÐÏÔÁ...Äåí ðåéñÜæåé!
Èá äïêéìÜóïõìå
ìå óêïéíß.

ËáìðÜêçò êáé ÂïëöñÜìéïò

Ðåßñáìá



.ÐáñáôÞñçóç

Ôï çëåêôñéêü ñåýìá ó� Ýíá êýêëùìá ðïõ
óõíäÝåôáé óôçí ðñßæá åßíáé ðïëý åðéêßíäõíï.
Êáëü åßíáé íá áðïöåýãïõìå íá ðéÜíïõìå ôá
êáëþäéá ôùí çëåêôñéêþí óõóêåõþí, áêüìç êáé
üôáí áõôÝò äå ëåéôïõñãïýí. Áí üìùò åßìáóôå
óßãïõñïé üôé ôï êáëþäéï ìéáò çëåêôñéêÞò
óõóêåõÞò äåí åßíáé öèáñìÝíï, ìðïñïýìå íá
ôï áêïõìðÞóïõìå ÷ùñßò êßíäõíï. Ðþò
åîçãåßôáé áõôü;
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ÁÍÔÉÊÅÉÌÅÍÏ ÕËÉÊÏ ÔÏ ËÁÌÐÁÊÉ ÔÏ ËÁÌÐÁÊÉ 
ÁÍÁÂÅÉ ÄÅÍ ÁÍÁÂÅÉ

áëïõìéíüöõëëï áëïõìßíéï

êïõôáëÜêé áôóÜëé

ðïôÞñé ãõáëß

äá÷ôõëßäé Üñãõñïò

êáëáìÜêé ðëáóôéêü

ëáóôé÷Üêé êáïõôóïýê

ìðëïõæÜêé ýöáóìá

êëáäß îýëï

ìïëýâé îõóìÝíï 
áðü ôéò äõï Üêñåò ãñáößôçò

Ôá õëéêÜ ìÝóá áðü ôá ïðïßá ñÝåé ôï çëåêôñéêü ñåýìá ïíïìÜæïíôáé áãùãïß, åíþ
áõôÜ ðïõ åìðïäßæïõí ôç ñïÞ ôïõ çëåêôñéêïý ñåýìáôïò ïíïìÜæïíôáé ìïíùôÝò.
ÓõìðëÞñùóå ôï óõìðÝñáóìá óçìåéþíïíôáò ðïéá áðü ôá õëéêÜ ðïõ
÷ñçóéìïðïßçóåò óôï ðåßñáìá åßíáé áãùãïß êáé ðïéá ìïíùôÝò.

ÓõìðÝñáóìá
u áãùãïß:........................................................................................

......................................................................................................

u ìïíùôÝò:......................................................................................

......................................................................................................

áëïõìéíüöõëëï áëïõìßíéï

êïõôáëÜêé áôóÜëé

ðïôÞñé ãõáëß

äá÷ôõëßäé Üñãõñïò

êáëáìÜêé ðëáóôéêü

ëáóôé÷Üêé êáïõôóïýê

ìðëïõæÜêé ýöáóìá

êëáäß îýëï

ìïëýâé îõóìÝíï 
áðü ôéò äýï Üêñåò

ãñáößôçò

óýñìá áðü êáëþäéï ÷áëêüò



ÆÞôçóå áðü ôç äáóêÜëá Þ ôïí äÜóêáëü
óïõ Ýíá êïììÜôé êáëþäéï. ÐáñáôÞñçóå ôï
êáëþäéï êáé ó÷åäßáóÝ ôï. Áðü ôé õëéêÜ
åßíáé êáôáóêåõáóìÝíï; Ðïý âñßóêåôáé
êáèÝíá áðü áõôÜ;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Óôï êýêëùìá ôçò åéêüíáò ôï ëáìðÜêé
áíÜâåé, áí êáé äå óõíäÝåôáé óôçí
ìðáôáñßá ìå êáëþäéá. Ìðïñåßò íá
åîçãÞóåéò ãéáôß áíÜâåé ôï ëáìðÜêé;

...........................................................

...........................................................

...........................................................

...........................................................

...........................................................

...........................................................
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ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�êáëþäéï �áãùãüò �ìïíùôÞò

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

.



2. Ãéáôß ïé ðñßæåò êáé ôá öéò êáôáóêåõÜæïíôáé áðü
ðëáóôéêü;

.........................................................................

.........................................................................

.........................................................................

.........................................................................

.........................................................................

3. Áðü ôé õëéêü ðñÝðåé íá êáôáóêåõÜæïíôáé ïé ëáâÝò
ôùí åñãáëåßùí ðïõ ÷ñçóéìïðïéåß ï çëåêôñïëüãïò;
Ìðïñåßò íá åîçãÞóåéò ôçí áðÜíôçóÞ óïõ;

.........................................................................

.........................................................................

.........................................................................

.........................................................................

4. Ìðïñåßò íá îå÷ùñßóåéò
ôïõò áãùãïýò êáé ôïõò
ìïíùôÝò óôç öùôïãñáößá;
Ðïéá åßíáé ç ÷ñçóéìüôçôá
êáèåíüò;

...........................................

...........................................

...........................................

...........................................

...........................................

...........................................
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7. ÔÏ ÁÍÈÑÙÐÉÍÏ ÓÙÌÁ: ÁÃÙÃÏÓ ¹ ÌÏÍÙÔÇÓ;

ÎÝñåéò üôé ôï çëåêôñéêü ñåýìá óôá
êõêëþìáôá ðïõ óõíäÝïíôáé óôï äßêôõï ôçò
ÄÅÇ åßíáé ðïëý åðéêßíäõíï. Ìå áóöÜëåéá
ìðïñåßò íá ðåéñáìáôßæåóáé ìüíï ìå
ìðáôáñßåò. Ãéáôß üìùò åßíáé ôï çëåêôñéêü
ñåýìá ôüóï åðéêßíäõíï; Åßíáé ôï óþìá ìáò
áãùãüò Þ ìïíùôÞò; 

Ôï ðáñáêÜôù ðåßñáìá èá óå âïçèÞóåé íá êáôáëÞîåéò óôç óùóôÞ áðÜíôçóç. Áñêåß íá îÝñåéò
üôé ôï óþìá ìáò áðïôåëåßôáé ðåñßðïõ êáôÜ ôá äýï ôñßôá áðü «áëáôüíåñï».

¼ñãáíá - ÕëéêÜ
ìðáôáñßá
ëáìðÜêé óå ëõ÷íéïëáâÞ 
êáëþäéï
óõíäåôÞñåò
ðïôÞñé
íåñü
áëÜôé

ÃÝìéóå ôï ðïôÞñé ìå íåñü, ðñüóèåóå áñêåôü áëÜôé êáé
áíáêÜôåøå êáëÜ. Êáôáóêåýáóå ôï êýêëùìá ðïõ
âëÝðåéò óôçí åéêüíá. Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ðåßñáìá



ÓõìðÝñáóìá

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Óôéò ðáñáêÜôù åéêüíåò âëÝðåéò êÜðïéåò åðéêßíäõíåò åíÝñãåéåò. 
Óçìåßùóå ìå ëßãá ëüãéá ôïí êßíäõíï ðïõ êñýâåôáé ðßóù áðü êÜèå åíÝñãåéá.

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................
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ÓõìðÝñáóìá



...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

...........................................................................

ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Óôçí åéêüíá âëÝðåéò Ýíá êëåéóôü
çëåêôñéêü êýêëùìá. Ìðïñåßò íá
óçìåéþóåéò üëïõò ôïõò áãùãïýò óôï
êýêëùìá áõôü;

...........................................................

...........................................................

...........................................................

...........................................................

...........................................................

...........................................................

2. Ðïéá áðü ôá åñãáëåßá óôçí åéêüíá åßíáé
êáôÜëëçëá ãéá çëåêôñïëïãéêÝò
åñãáóßåò; Ìðïñåßò íá åîçãÞóåéò ôçí
áðÜíôçóÞ óïõ;

...........................................................

...........................................................

...........................................................

...........................................................

...........................................................
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Êáé êÜôé áêüìç...

3. ¼ôáí óôï óðßôé õðÜñ÷ïõí ìéêñÜ ðáéäéÜ, óôéò ðñßæåò
ðñÝðåé íá ôïðïèåôïýíôáé åéäéêÜ ðñïóôáôåõôéêÜ
êáëýììáôá. Ãéáôß íïìßæåéò üôé åßíáé áðáñáßôçôï áõôü; 

.................................................................................

.................................................................................

.................................................................................

.................................................................................

Çëåêôñïðëçîßá êáé ðñþôåò âïÞèåéåò

Ïé ìýåò óôï óþìá ìáò
ðáßñíïõí åíôïëÝò áðü ôïí

åãêÝöáëï ìå áóèåíÞ çëåêôñéêÜ óÞìáôá. 
Ïé åíôïëÝò áõôÝò ìåôáöÝñïíôáé óôïõò ìõò
ìÝóù ôïõ íåõñéêïý ìáò óõóôÞìáôïò. 
Áí áêïõìðÞóïõìå Ýíá êáëþäéï óôï ïðïßï Ý÷åé
öèáñåß ï ìïíùôÞò, ôï óþìá ìáò ãßíåôáé
ìÝñïò ôïõ êõêëþìáôïò. Áí ôï ñåýìá ðïõ
äéáññÝåé ôï óþìá ìáò åßíáé éó÷õñü, ï ìõò ôçò
êáñäéÜò äåí ìðïñåß íá ëåéôïõñãÞóåé óùóôÜ. 
Ôï öáéíüìåíï ïíïìÜæåôáé çëåêôñïðëçîßá êáé
ìðïñåß íá Ý÷åé ùò óõíÝðåéá ôçí áíáéóèçóßá Þ
áêüìç êáé ôç äéáêïðÞ ôçò ëåéôïõñãßáò ôçò
êáñäéÜò. Óôá óçìåßá åðáöÞò ìå ôï êáëþäéï
áëëÜ êáé óôï åóùôåñéêü ôïõ óþìáôïò
ðñïêáëïýíôáé åãêáýìáôá.

Óå ðåñßðôùóç çëåêôñïðëçîßáò ðñÝðåé íá ðñïóöÝñïõìå ãñÞãïñá
âïÞèåéá. Ðñïóï÷Þ üìùò, äåí ðëçóéÜæïõìå ðïôÝ ôïí Üíèñùðï ðïõ
äéáññÝåôáé áðü ñåýìá, ðñéí êáôåâÜóïõìå ôïí ãåíéêü äéáêüðôç.
Áëëéþò êéíäõíåýïõìå êáé ïé ßäéïé. Áí äåí îÝñïõìå ðïý åßíáé ï
ãåíéêüò äéáêüðôçò, áðïìáêñýíïõìå ôïí Üíèñùðï ðïõ êéíäõíåýåé
áðü ôï çëåêôñéêü êýêëùìá ÷ñçóéìïðïéþíôáò Ýíá ìïíùôÞ, Ýíá
óêïõðüîõëï Þ ìßá îýëéíç êáñÝêëá. Óôç óõíÝ÷åéá ðñÝðåé íá
êáëÝóïõìå ôéò Ðñþôåò ÂïÞèåéåò êáé íá öùíÜîïõìå êÜðïéïí
ìåãáëýôåñï ðïõ îÝñåé íá êÜíåé ôå÷íçôÞ áíáðíïÞ.

192



Êáé êÜôé áêüìç...

Çëåêôñéêü ñåýìá óôï óþìá ìáò

Ôï áíèñþðéíï óþìá äéáññÝåôáé óõíå÷þò áðü ñåýìá. ÌÝóù ôïõ íåõñéêïý
óõóôÞìáôïò ôï çëåêôñéêü ñåýìá ìåôáöÝñåé åíôïëÝò êáé ðëçñïöïñßåò áðü êáé ðñïò ôïí

åãêÝöáëï. ¼,ôé âëÝðïõìå êáé ü,ôé áêïýìå ìåôáôñÝðåôáé óå çëåêôñéêÜ óÞìáôá, ðïõ ìåôáäßäïíôáé
ìå ôï ïðôéêü êáé ôï áêïõóôéêü íåýñï áíôßóôïé÷á óôïí åãêÝöáëï. Ïé åíôïëÝò óôïõò äéÜöïñïõò
ìõò ìåôáöÝñïíôáé åðßóçò ìå çëåêôñéêÜ óÞìáôá.

Óôçí éáôñéêÞ ôá çëåêôñéêÜ óÞìáôá óôï áíèñþðéíï óþìá áîéïðïéïýíôáé êáé äßíïõí óôïõò
ãéáôñïýò ÷ñÞóéìåò ðëçñïöïñßåò.

Ìå ôï çëåêôñï-
åãêåöáëïãñÜöçìá

åíôïðßæïíôáé ôá
çëåêôñéêÜ óÞìáôá óôïí

åãêÝöáëï.

Óôï çëåêôñï-êáñäéïãñÜöçìá áðïôõðþíåôáé ôï çëåêôñéêü ñåýìá ðïõ äéåãåßñåé ôïí ìõ ôçò
êáñäéÜò. Óå êÜèå óýóðáóç ðïõ êÜíåé ï ìõò ó÷çìáôßæåôáé Ýíá «áé÷ìçñü óçìåßï». 

¼ôáí ç êáñäéÜ åßíáé õãéÞò, ôá
«áé÷ìçñÜ» áõôÜ óçìåßá åßíáé
ïìïéüìïñöá,

êÜôé ðïõ äå óõìâáßíåé, üôáí õðÜñ÷ïõí
êáñäéáêÜ ðñïâëÞìáôá.
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8. Ï ÄÉÁÊÏÐÔÇÓ

Óßãïõñá äåí åßíáé âïëéêü íá îåâéäþíïõìå ôç ëÜìðá, ãéá íá óôáìáôÞóåé íá öùôßæåé. 
Ôé èá ðñüôåéíåò óôïí ËáìðÜêç êáé óôïí ÂïëöñÜìéï;

Êáôáóêåýáóå Ýíá áðëü êëåéóôü êýêëùìá êáé
ó÷åäßáóå ôï áíôßóôïé÷ï óêßôóï ìå óýìâïëá.
ÐñïóðÜèçóå íá âñåéò äéÜöïñïõò ôñüðïõò, ãéá
íá äéáêüøåéò ôç ñïÞ ôïõ ñåýìáôïò êáé íá
óôáìáôÞóåé íá öùôßæåé ôï ëáìðÜêé.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ï ËáìðÜêçò êáé ï ÂïëöñÜìéïò,
áöïý åßäáí üôé ìå ôï óêïéíß äåí
áíÜâåé ôï ëáìðÜêé, âñÞêáí êáëþäéï.

¼ëï ôï áðüãåõìá 
ìáóôüñåõáí  
êáé äéÜâáæáí...

...ìÝ÷ñé ðïõ íýóôáîáí.

Êëåßóå 
ôï öùò!

ÊáëÜ, ãéáôß
öùíÜæåéò;

Äåí ìðïñåßò 
íá öáíôáóôåßò

ðüóï êáßåé 
ç ëÜìðá.

Ôé íá êÜíïõìå;

ÊÜôé 
ðñÝðåé íá

åöåýñïõìå.

Ðåßñáìá



Ãéá íá ìðïñïýìå íá äéáêüøïõìå ôç ñïÞ ôïõ
ñåýìáôïò åýêïëá êáé ãéá üóï ÷ñïíéêü
äéÜóôçìá èÝëïõìå, ÷ñçóéìïðïéïýìå 
ôïõò äéáêüðôåò.

¼ñãáíá - ÕëéêÜ
ìðáôáñßá
ëáìðÜêé óå ëõ÷íéïëáâÞ 
êáëþäéï
óõíäåôÞñåò
îýëï
ðéíÝæåò
ìåãÜëïò óõíäåôÞñáò
øáëßäé

Êáôáóêåýáóå Ýíá äéáêüðôç, üðùò âëÝðåéò óôçí áñéóôåñÞ åéêüíá. ÔïðïèÝôçóå ôïí äéáêüðôç
óå Ýíá êýêëùìá ðïõ ðåñéëáìâÜíåé ëáìðÜêé óå ëõ÷íéïëáâÞ êáé ìðáôáñßá. Ó÷åäßáóå ôïí
äéáêüðôç, üôáí ôï êýêëùìá åßíáé êëåéóôü êáé üôáí åßíáé áíïé÷ôü. Ðþò ëåéôïõñãåß ï äéáêüðôçò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�öùôßæåé �äå öùôßæåé �êýêëùìá �êëåéóôü �áíïé÷ôü

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

äéáêüðôçò üôáí
ôï êýêëùìá
åßíáé êëåéóôü

äéáêüðôçò üôáí
ôï êýêëùìá
åßíáé áíïé÷ôü

Ðåßñáìá



Ðïéï óýìâïëï áíôéóôïé÷åß óôïí áíïé÷ôü êáé ðïéï óôïí êëåéóôü äéáêüðôç;

Äïêßìáóå áí ðñÝðåé íá ôïðïèåôåßôáé ï äéáêüðôçò óå Ýíá óõãêåêñéìÝíï óçìåßï ôïõ
êõêëþìáôïò. Óçìåßùóå ôá üñãáíá êáé ôá õëéêÜ ðïõ èá ÷ñåéáóôåßò êáé ó÷åäßáóå ôá óêßôóá
ôùí êõêëùìÜôùí ðïõ èá êáôáóêåõÜóåéò.

¼ñãáíá - ÕëéêÜ Óêßôóá êõêëùìÜôùí

......................

......................

......................

......................

......................

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�äéáêüðôçò �áíïßãïõìå �êëåßíïõìå �êýêëùìá �èÝóç

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

Ðåßñáìá



ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Ó÷åäßáóå ôï óêßôóï åíüò êõêëþìáôïò ðïõ íá ðåñéëáìâÜíåé ëáìðÜêé, ìðáôáñßá êáé
äéáêüðôç, üôáí ï äéáêüðôçò åßíáé áíïé÷ôüò êáé üôáí åßíáé êëåéóôüò.

2. Óå ðïéá áðü ôéò åéêüíåò ï äéáêüðôçò åßíáé êëåéóôüò; 
Ìðïñåßò íá óçìåéþóåéò ìå Ýíá ÷ñùìáôéóôü ìáñêáäüñï ôï
êëåéóôü çëåêôñéêü êýêëùìá;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Êáé êÜôé áêüìç...

3. Óôç äéðëáíÞ åéêüíá âëÝðåéò ôï óêßôóï
åíüò çëåêôñéêïý êõêëþìáôïò. Ðïéïé
äéáêüðôåò åßíáé áíïé÷ôïß êáé ðïéïé
êëåéóôïß; Ðïéåò ëÜìðåò áíÜâïõí;

............................................................

............................................................

............................................................

............................................................

4. Óôçí åéêüíá âëÝðåéò Ýíá ìåãÜëï çëåêôñéêü øáëßäé
÷áñôéïý. Ãéá íá êáôÝâåé ôï ìá÷áßñé ðïõ êüâåé ôï
÷áñôß, ðñÝðåé ï ÷åéñéóôÞò íá ðéÝóåé ôçí ßäéá óôéãìÞ
êáé ôïõò äýï äéáêüðôåò. Ìðïñåßò íá åîçãÞóåéò
ãéáôß óôéò åðéêßíäõíåò áõôÝò ìç÷áíÝò
ôïðïèåôïýíôáé äýï äéáêüðôåò;

..........................................................................

..........................................................................

..........................................................................

..........................................................................

¸íá ìéêñü ìðÝñäåìá

Óôçí êáèçìåñéíÞ ìáò
æùÞ, üôáí óâÞíïõìå ôï

öùò, ëÝìå óõ÷íÜ «êëåßíù ôï
öùò». Áíôßóôïé÷á, üôáí èÝëïõìå íá Ý÷ïõìå
öùò óå Ýíá óêïôåéíü ÷þñï, ëÝìå «áíïßãù ôï
öùò». Ôþñá ðéá îÝñåéò üôé ïé åêöñÜóåéò
áõôÝò äåí åßíáé óùóôÝò. ¼ôáí ëÝìå «êëåßíù
ôï öùò», áíïßãïõìå ôï êýêëùìá, áíôßèåôá
üôáí ëÝìå «áíïßãù ôï öùò», êëåßíïõìå ôï
êýêëùìá ðïõ ìåôáöÝñåé åíÝñãåéá óôç
ëÜìðá. ÊÜèå öïñÜ ëïéðüí ðïõ èá
÷ñçóéìïðïéåßò ôïõò äéáêüðôåò óôï óðßôé, èá
óêÝöôåóáé áõôÞ ôç ìéêñÞ áíáðïäéÜ êáé èá...
÷áìïãåëÜò!
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9. ÂÑÁ×ÕÊÕÊËÙÌÁ - ÁÓÖÁËÅÉÁ

ÁóöÜëåéåò ÷ñçóéìïðïéïýìå üëïé óôï óðßôé ìáò. Ðþò üìùò ëåéôïõñãïýí; Áðü ðïéïí êßíäõíï
ìáò ðñïóôáôåýïõí;

Êáôáóêåýáóå Ýíá áðëü çëåêôñéêü
êýêëùìá, ðïõ íá ðåñéëáìâÜíåé
ëáìðÜêé óå ëõ÷íéïëáâÞ êáé
ìðáôáñßá. Áêïýìðçóå ôï Ýíá
êáëþäéï óôï Üëëï, üðùò âëÝðåéò
óôçí åéêüíá. Ôé ðáñáôçñåßò;
Óçìåßùóå óôçí åéêüíá ìå Ýíá
÷ñùìáôéóôü ìáñêáäüñï ôç ñïÞ ôïõ
çëåêôñéêïý ñåýìáôïò.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ôé Ýãéíå; 
Ãéáôß Ýóâçóåò 

ôï öùò;

Åãþ äåí Ýóâçóá ôßðïôá.
Èá êÜçêå ç áóöÜëåéá.

ÁóöÜëåéá;
Ôé åßíáé ðÜëé áõôü;

Ðåßñáìá



Áöáßñåóå áðü ôá êáëþäéá ìå
Ýíá øáëßäé ôïí ìïíùôÞ
ðñïóÝ÷ïíôáò íá ìçí êüøåéò
ôïí áãùãü. ÅðáíÜëáâå ôï
ðñïçãïýìåíï ðåßñáìá
áêïõìðþíôáò ôï Ýíá êáëþäéï
óôï Üëëï óôá óçìåßá ðïõ Ý÷åéò
áöáéñÝóåé ôïí ìïíùôÞ.
Óçìåßùóå óôçí åéêüíá ìå Ýíá
÷ñùìáôéóôü ìáñêáäüñï ôç ñïÞ
ôïõ çëåêôñéêïý ñåýìáôïò.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Êáôáóêåýáóå ôï êýêëùìá ðïõ âëÝðåéò óôçí åéêüíá. Ó÷åäßáóå ôï áíôßóôïé÷ï óêßôóï ìå
óýìâïëá êáé óçìåßùóå ìå Ýíá ÷ñùìáôéóôü ìáñêáäüñï ôç ñïÞ ôïõ çëåêôñéêïý ñåýìáôïò.
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Ðåßñáìá

Ðåßñáìá



Ìå Ýíá åðéðëÝïí êïììÜôé êáëþäéï óýíäåóå ìåôáîý ôïõò ôéò äýï åðáöÝò óôï ëáìðÜêé. Ôé
ðáñáôçñåßò; Ó÷åäßáóå ôï áíôßóôïé÷ï óêßôóï ìå óýìâïëá êáé óçìåßùóå ìå Ýíá ÷ñùìáôéóôü
ìáñêáäüñï ôç ñïÞ ôïõ çëåêôñéêïý ñåýìáôïò.

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

ÄéÜâáóå ðñïóåêôéêÜ 
ôá áðïóðÜóìáôá ôçò
åöçìåñßäáò êáé
óõæÞôçóå ìå ôïõò
óõììáèçôÝò êáé ôéò
óõììáèÞôñéÝò óïõ ãéá
ôïõò êéíäýíïõò áðü ôá
âñá÷õêõêëþìáôá.
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ÖÙÔÉÁ 
ÓÅ ÄÁÓÏÓ
ÁÐÏ
ÂÑÁ×ÕÊÕÊËÙÌÁ

ÊÏËÁÓÇ
ÖÙÔÉÁÓ
Ïé æçìéÝò áíÝñ÷ïíôáé 
óå 300.000.000 äñ÷.

Óôç Óçôåßá áðïôåöñþèçêáí
30.000 óôñÝììáôá äÜóïõò 
êáé åëáéþíùí áðü
âñá÷õêýêëùìá 
óå êïëüíá ôçò ÄÅÇ. Êüëáóç öùôéÜò ÷èåò

ôï ðñùß óôï Ó÷çìá-
ôÜñé. Ãéá ôÝóóåñéò þñåò
ìáéíüôáí ç öùôéÜ óå åñ-
ãïóôÜóéï.ÔåñÜóôéåò
öëüãåò Ýêáíáí óôÜ÷ôç
ü,ôé õðÞñ÷å óôïí áðïèç-
êåõôéêü ÷þñï, åíþ ìáý-
ñá óýííåöá êáðíïý åß-
÷áí óêåðÜóåé ôçí ðåñéï-

÷Þ. Ãéá ôçí áéôßá ðïõ
ðñïêÜëåóå ôçí ðõñêá-
ãéÜ äéåîÜãïõí áíáêñß-
óåéò áîéùìáôéêïß ôçò Ðõ-
ñïóâåóôéêÞò Õðçñåóß-
áò. Óýìöùíá ìå ìáñôõ-
ñßåò ç öùôéÜ åêäçëþèç-
êå êïíôÜ óôçí ïñïöÞ
ôçò áðïèÞêçò êáé ïöåß-
ëåôáé óå âñá÷õêýêëùìá.

ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�ñåýìá �ëáìðÜêé �ðéï åýêïëïò äñüìïò �âñá÷õêýêëùìá

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................



Ãéá ôçí ðñïóôáóßá áðü ôï âñá÷õêýêëùìá ÷ñçóéìïðïéïýìå 
ôéò áóöÜëåéåò. Ôï óýìâïëï ôçò áóöÜëåéáò åßíáé :

Óôçí åéêüíá âëÝðåéò ôçí ôïìÞ ìéáò áóöÜëåéáò. Ìå ôç âïÞèåéá ôçò äáóêÜëáò Þ ôïõ äáóêÜëïõ
óïõ óçìåßùóå ôá äéÜöïñá ìÝñç ôçò.

1. __________________________

2. __________________________

3. __________________________

4. __________________________

5. __________________________

¼ñãáíá - ÕëéêÜ
ìðáôáñßá
ëáìðÜêé óå ëõ÷íéïëáâÞ 
êáëþäéï
óõíäåôÞñåò
îýëï
ðéíÝæåò
øéëü óýñìá êïõæßíáò
øáëßäé

Óå Ýíá ìéêñü êïììÜôé îýëï óôåñÝùóå äýï ðéíÝæåò óå áðüóôáóç ðåñßðïõ ôñßá
åêáôïóôÜ ôç ìßá áðü ôçí Üëëç. Áí ïé ðéíÝæåò Ý÷ïõí ðëáóôéêü êÜëõììá, ðñÝðåé
ðñþôá íá ôï áöáéñÝóåéò. Ïé ðéíÝæåò ðñÝðåé íá åîÝ÷ïõí ëßãï áðü ôï îýëï.

Áðü ôï óýñìá ôçò êïõæßíáò ðÜñå Ýíá ìüíï
óõñìáôÜêé êáé óôåñÝùóÝ ôï óôéò ðéíÝæåò
ôõëßãïíôáò ôéò Üêñåò ôïõ ãýñù áðü áõôÝò.
ÐñïóðÜèçóå íá åßíáé ôï óõñìáôÜêé ôåíôùìÝíï.
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3
4

2

Ðåßñáìá



×ñçóéìïðïßçóå ãéá ôï ðåßñáìá áõôü ìßá êáéíïýñãéá ìðáôáñßá. Êáôáóêåýáóå ôï êýêëùìá
ðïõ âëÝðåéò óôçí åéêüíá êáé ó÷åäßáóå ôï áíôßóôïé÷ï óêßôóï ìå óýìâïëá.

Áöáßñåóå ôïí ìïíùôÞ áðü ôá êáëþäéá
óôá óçìåßá ðïõ âëÝðåéò óôçí åéêüíá.
ÐñïêÜëåóå âñá÷õêýêëùìá áêïõìðþíôáò
ôï Ýíá êáëþäéï óôï Üëëï óôá óçìåßá ðïõ
Ý÷åéò áöáéñÝóåé ôïí ìïíùôÞ.
Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�âñá÷õêýêëùìá �óõñìáôÜêé �áóöÜëåéá �ñïÞ ôïõ ñåýìáôïò

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................



ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Ó÷åäßáóå ôç ñïÞ ôïõ çëåêôñéêïý ñåýìáôïò óå êÜèå óêßôóï. Óå ðïéåò ðåñéðôþóåéò Ý÷åé
ãßíåé âñá÷õêýêëùìá; 

........................................................................................................................

........................................................................................................................

........................................................................................................................

2. Ðïéïò åßíáé ï ñüëïò ôçò áóöÜëåéáò óå Ýíá çëåêôñéêü êýêëùìá; 
Ðþò ëåéôïõñãåß ç áóöÜëåéá;

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

3. Ó÷åäßáóå ôç ñïÞ ôïõ çëåêôñéêïý ñåýìáôïò óå êÜèå óêßôóï. Óå ðïéá êõêëþìáôá èá
êáåß ç áóöÜëåéá;

........................................................................................................................

........................................................................................................................

........................................................................................................................
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Êáé êÜôé áêüìç...

Ðïéïò èá åðéóôñÝøåé ðñþôïò óôçí ðçãÞ;

Ãéá ôï ðáé÷íßäé ðïõ âëÝðåéò óôçí åéêüíá ÷ñåéÜæåóáé ìüíï Ýíá æÜñé. 
Ï êÜèå ðáßêôçò ðñï÷ùñÜ ôüóá ôåôñÜãùíá üóá äåß÷íåé ôï æÜñé. 
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10. ÓÔÁÔÉÊÏÓ ÇËÅÊÔÑÉÓÌÏÓ

Óßãïõñá êÜðïéá óôéãìÞ Ý÷åéò íéþóåé êé åóý Ýíá ìéêñü
«ôßíáãìá», êáèþò âãÜæåéò Ýíá ìÜëëéíï ðïõëüâåñ Þ
êáèþò áêïõìðÜò ôçí ðüñôá ôïõ áõôïêéíÞôïõ, üôáí
âãáßíåéò áðü áõôü. Ðïý ïöåßëåôáé Üñáãå ôï «ôßíáãìá»
áõôü;

¼ñãáíá - ÕëéêÜ
êáëáìÜêéá
êëùóôÞ
÷áñôïìÜíôéëï

ÐÜñå Ýíá ðëáóôéêü êáëáìÜêé êáé äÝóå óôï
ìÝóï ôïõ ìßá êëùóôÞ. ÓôåñÝùóå ôï
êáëáìÜêé, üðùò âëÝðåéò óôçí åéêüíá.
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Ðåßñáìá



Ôñßøå ìå Ýíá ÷áñôïìÜíôéëï ôï êáëáìÜêé
ðïõ êñÝìåôáé áðü ôçí êëùóôÞ. 

Ìå ôï ßäéï ÷áñôïìÜíôéëï ôñßøå Üëëï Ýíá
êáëáìÜêé.

Ðëçóßáóå ôá äýï êáëáìÜêéá, üðùò âëÝðåéò
óôçí åéêüíá. Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ôñßøå ìå Ýíá ÷áñôïìÜíôéëï ôï êáëáìÜêé ðïõ
êñÝìåôáé áðü ôçí êëùóôÞ. 

Ðëçóßáóå óôï êáëáìÜêé ôï óçìåßï ôïõ
÷áñôïìÜíôéëïõ ðïõ Ýôñéøåò óå áõôü. 
Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

¸÷åéò ìÜèåé üôé õðÜñ÷ïõí äýï åßäç öïñôßùí.

u Ôï .......................... öïñôßï ôùí .....................

u Ôï .......................... öïñôßï ôùí .....................

208

ÓõìðëÞñùóå ôï óõìðÝñáóìá ÷ñçóéìïðïéþíôáò ôéò ëÝîåéò:
�êáëáìÜêé �÷áñôïìÜíôéëï �Ýëêïíôáé �áðùèïýíôáé �öïñôéóìÝíá 
�üìïéá �äéáöïñåôéêÜ

ÓõìðÝñáóìá
......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................

Ðåßñáìá



Ôá öïñôßá äå äçìéïõñãïýíôáé ïýôå åîáöáíßæïíôáé. ¼ôáí üìùò êÜðïéá óþìáôá ôñßâïíôáé,
ìðïñåß íá ìåôáöåñèïýí çëåêôñüíéá áðü ôï Ýíá óþìá óôï Üëëï. Ôüôå ôï óþìá ðïõ ðÞñå
çëåêôñüíéá Ý÷åé ðåñéóóüôåñá çëåêôñüíéá áðü ðñùôüíéá. Ôï óþìá ðïõ Ýäùóå çëåêôñüíéá
Ý÷åé ðåñéóóüôåñá ðñùôüíéá áðü çëåêôñüíéá.

u ¼ôáí ðñïóèÝôïõìå çëåêôñüíéá óå Ýíá óþìá, áõôü öïñôßæåôáé.......................

u ¼ôáí áöáéñïýìå çëåêôñüíéá áðü Ýíá óþìá, áõôü öïñôßæåôáé ........................

¼ôáí ôñßâïõìå ôï êáëáìÜêé ìå ôï ÷áñôïìÜíôéëï, ìåôáöÝñïíôáé
çëåêôñüíéá áðü ôï ÷áñôïìÜíôéëï óôï êáëáìÜêé.

u Ôï êáëáìÜêé öïñôßæåôáé .........................

u Ôï ÷áñôïìÜíôéëï öïñôßæåôáé.....................

¼ñãáíá - ÕëéêÜ
äéáöÜíåéá
ìÜëëéíï ýöáóìá
øáëßäé

Êüøå ìå ôï øáëßäé áðü ôç äéáöÜíåéá äýï
ëïõñßäåò ìå ðëÜôïò ðåñßðïõ ðÝíôå
åêáôïóôÜ. Ôñßøå äõíáôÜ ôéò ëïõñßäåò ìå
ìÜëëéíï ýöáóìá, êñÜôçóÝ ôéò áðü ôçí Üêñç
êáé ðëçóßáóå ôç ìßá óôçí Üëëç. 
Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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Ðåßñáìá



ÓõìðÝñáóìá
.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Ãéá íá äéáðéóôþóïõìå áí Ýíá óþìá åßíáé çëåêôñéêÜ öïñôéóìÝíï, ÷ñçóéìïðïéïýìå ôï
çëåêôñïóêüðéï. Óôï åðüìåíï ðåßñáìá èá êáôáóêåõÜóåéò Ýíá çëåêôñïóêüðéï, ìå ôï ïðïßï
ìðïñåßò íá äéáðéóôþóåéò ðïéá óþìáôá öïñôßæïíôáé çëåêôñéêÜ, üôáí ôñßâïíôáé.

¼ñãáíá - ÕëéêÜ
Üäåéï äéáöáíÝò ãõÜëéíï ìðïõêÜëé 
áëïõìéíüöõëëï 
øáëßäé 
óýñìá 
÷áñôüíé 
ôáéíßá 
÷áñôïìÜíôéëï 
êáëáìÜêé

Êüøå äýï ìéêñÜ êïììÜôéá áðü ôï
áëïõìéíüöõëëï êáé Üíïéîå óôç ìßá ôïõò
Üêñç ìßá ôñýðá.

Ìå ôç âïÞèåéá ôçò äáóêÜëáò Þ ôïõ
äáóêÜëïõ óïõ ëýãéóå ôç ìßá Üêñç ôïõ
óýñìáôïò êáé ðÝñáóÝ ôç óôá äýï ìéêñÜ
áëïõìéíüöõëëá, üðùò âëÝðåéò óôçí
åéêüíá.
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ÓõìðÝñáóìá

Ðåßñáìá



Êüøå Ýíá ìéêñü ÷áñôïíÜêé, Üíïéîå ìßá ôñýðá êáé
ðÝñáóå áðü áõôÞí ôçí Üëëç Üêñç ôïõ óýñìáôïò.
ÓôåñÝùóå ôï óýñìá ìå ôáéíßá êáé ôïðïèÝôçóÝ ôï óôï
ìðïõêÜëé, üðùò âëÝðåéò óôçí åéêüíá.

Ôñßøå ìå ôï ÷áñôïìÜíôéëï ôï êáëáìÜêé êáé ðëçóßáóÝ ôï
óôï çëåêôñïóêüðéï. Ôé ðáñáôçñåßò;

.ÐáñáôÞñçóç

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

Ìðïñåßò íá óõãêñßíåéò ôï çëåêôñïóêüðéï ìå ôéò äýï äéáöÜíåéåò óôï ðñïçãïýìåíï ðåßñáìá; 

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................
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ÅÑÃÁÓÉÅÓ ÃÉÁ ÔÏ ÓÐÉÔÉ

1. Ìðïñåßò íá åîçãÞóåéò ôï ôßíáãìá ðïõ íéþèåéò, üôáí
âãÜæåéò ôï ðïõëüâåñ óïõ;

.............................................................................

.............................................................................

.............................................................................

.............................................................................

2. Ðþò åîçãåßò ôï ôßíáãìá ðïõ íéþèïõìå ìåñéêÝò
öïñÝò, üôáí âãáßíïõìå áðü ôï áõôïêßíçôï; 

.............................................................................

.............................................................................

.............................................................................

.............................................................................

3. ÌåôÜ áðü ôñéâÞ äýï äéáöÜíåéåò óõìðåñéöÝñïíôáé, üðùò âëÝðåéò óôéò åéêüíåò. 
Ðþò íïìßæåéò üôé åßíáé öïñôéóìÝíåò óå êÜèå ðåñßðôùóç;

u..........................................................................................................................  

.............................................................................................................................  

u..........................................................................................................................
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Êáé êÜôé áêüìç...

ÖïâÜìáé üôé èá îåóðÜóåé êáôáéãßäá
ðïëý óýíôïìá. ÐñÝðåé íá áðïìáêñõíèïýìå áðü

ôï äÝíôñï! 

Êáôáëáâáßíù, öïâÜóáé ôïí êåñáõíü.

Íáé, ôá óýííåöá êéíïýíôáé ãñÞãïñá 
êáé ôñßâïíôáé ìåôáîý ôïõò êáé ìå ôïí áÝñá.

Åêåß ðïõ ôá
çëåêôñüíéá
åßíáé
ðåñéóóüôåñá,
öïñôßæïíôáé

áñíçôéêÜ.

Ìå ôçí ôñéâÞ ìåôáöÝñïíôáé çëåêôñüíéá
êáé ôá óýííåöá öïñôßæïíôáé...

Êáé åêåß
ðïõ ëåßðïõí
çëåêôñüíéá, 
ôá óýííåöá
öïñôßæïíôáé
èåôéêÜ.

Ôé äéáöïñÜ Ý÷åé ï êåñáõíüò áðü ôçí áóôñáðÞ;

Ãéá íá óïõ åîçãÞóù, èá æùãñáößóù ìßá åéêüíá.

¼ôáí óå Ýíá óýííåöï óõãêåíôñùèïýí ðïëëÜ
çëåêôñüíéá, îåóðÜ êåñáõíüò Þ áóôñáðÞ.

...åíþ ï êåñáõíüò áðü Ýíá áñíçôéêÜ öïñôéóìÝíï
óýííåöï ðñïò ôï Ýäáöïò.

ÄçëáäÞ ï êåñáõíüò åßíáé çëåêôñéêü ñåýìá...
÷ùñßò êáëþäéá. 

Ç áóôñáðÞ îåóðÜ áðü Ýíá áñíçôéêÜ öïñôéóìÝíï óýííåöï
ðñïò Ýíá èåôéêÜ öïñôéóìÝíï óôïí ïõñáíü... 

ÓùóôÜ! Ãé� áõôü ðñÝðåé óôéò êáôáéãßäåò íá óôåêüìáóôå
ìáêñéÜ áðü äÝíôñá Þ Üëëá øçëÜ áíôéêåßìåíá. Åêåß ï êßíäõíïò

áðü ôïõò êåñáõíïýò åßíáé ìåãáëýôåñïò.

¢ñá êáëÜ êáèüìáóôå óå áõôüí ôïí ëÜêêï ìáêñéÜ áðü ôï äÝíôñï. 

Ôï áëåîéêÝñáõíï äåí åßíáé üìùò ìåôáëëéêü; 

Íáé, áëëÜ èá Þôáí áêüìç êáëýôåñá, áí Þìáóôå óå Ýíá óðßôé ìå áëåîéêÝñáõíï.

ÓùóôÜ, ãé� áõôü ôá çëåêôñüíéá
ìåôáöÝñïíôáé óôï Ýäáöïò ìÝóá áðü ôïí
áãùãü. Áí äåí õðÞñ÷å ôï áëåîéêÝñáõíï, ôá
çëåêôñüíéá èá Ýöôáíáí óôï Ýäáöïò ìÝóá
áðü êÜðïéï äÝíôñï Þ êÜðïéï øçëü óðßôé ðïõ
èá Ýðéáíå öùôéÜ. Ôï áëåîéêÝñáõíï ìáò

ðñïóôáôåýåé áðü ôïõò êåñáõíïýò.

¢ñá èá åßìáóôå áóöáëåßò! 
Êáé óôåãíïß!

Áôìïóöáéñéêüò çëåêôñéóìüò
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11. ÌÅ ÌÉÁ ÌÁÔÉÁ
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