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=EXGX� XU]�G]HQL � RSDUW ����� LJO � PDJQHW\F]QH�	� ]DVWRVX�
��� G �� RPLDU � ]LHPVNLHJ � SRO �
magnetycznego 
 

Ziemskie pole magnetyczne posiada 2 bieguny magnetyczne: 3yáQRF����� 3RáXGQLRZ�
]QDMGXM� ��� VL
 � SREOL* ��� LHJXQyZ geograficznych =LHPL � 3yáQRFQy biegun ziemskiego pola 
PDJQHW\F]QH ��� ]QDMGXM � VL
  RNROLFDF!#"%$ áXGQLRZH &�$ ELHJXQ '
( LHPVNLH &�$#) RGZURWQLH * ,Já '
PDJQHW\F]Q ' Q ' SRZLHU]FKQ ) =LHP ) XVWDZL ' VL
 ]JRGQL + ( OLQLDP ) ]LHPVNLH &�$,"%$ O '
PDJQHW\F]QH -�.%/ 2]QD 02143 W .65 * 7 LJá 3 PRJ� 083 VL
 VZRERGQL 7 SRUXV]D 9 Z : ZV]\VWNLFK�

Z\PLDUDF;=<6> UyZQL?�@ XVWDZLáDA�B VL
 UyZQROHJO :DC�E SRZLHU]FKQ F =LHPL GHA LHJXQH I
SyáQRFQ\ I VNLHURZDQ\IKJ VWURQ
 L E áXGQLRZH M E A LHJXQ >ON LHPVNLH M E L E O > PDJQHW\F]QHJR��
1 P ELHJXQL Q LJá P WDN P ZVND]\ZDáDR�SUT LHUXQHT#V LRQRZSXW�P ZV]
G]L Q SRPL
G] S#R LHJXQDP YXY Já P
E\áDRZSH[ DFK\ORQ P]\�^_V%^ ]LRP̀ S ^�\aV HZQ\b N�WHP c 3U] S F]\ b N� ded H [ ]ZL
NV]DáES VL
 f
PLDU
 ]EOL*DQL P VL
 \�^#R LHJXQD c 1RUPDOQ P LJá P PDJQHW\F]Q P ZVND]XM Q W\ON ^ NLHUXQHT OLQL Y VL g
]LHPVNLH h�^UV%^ O P PDJQHW\F]QH h�̂ UyZQROHJá\Fi�\�^UV%^ ZLHU]FKQ Y =LHPL c 1DW
*HQLe ziemskiego 
pola magnetycznego Z W PR*Q Pkj DSLV P�l MDT6^ VXP
 m ZyFn ZHNWRUy o VNáDGRZ\FK p SLRQRZHJR�
T i poziomego P. 

Z=T+P 
 

:LHPq UyZQLH* r * s SU]HZRGQLN, t U]H u NWyUqvt U]HSá\Z w SU� x MHV y (UyGáH z SRO {
PDJQHW\F]QH |�}H} QDW
*HQL ~ H ��� WyUHJ } ZDUWR� � MHV� ZSURV� SURSRUFMRQDOQ\�����_� DW
*HQL �
SU� ��� SU]H � QLH � � Sá\Q�FH � �6�6� � ZUR� RNUH�O � � � VDG � �UXE�U� UDZRVNU
WQHM � :DUWR� � QDW
*HQL �
SRO � PDJQHW\F]QH � ��� �URGN � NRáRZHJ � SU]HZRGQLN ��� SURPLHQL � 5, przez którego 
SU]HSá\Z � SU�G�R�QDW
*HQLX� � Z\UD* � VL
�Z]RUHP� 
 

H=I/2R 
 �

NRáRZ\ � SU]HZRGQL����� SURPLHQL��� � �URG���O¡ SXQNFL ¢U£ XVWDZLDP¤ LJá
 PDJQHW\F]Q��
WD �¦¥ * ¢ SáDV]F]\]QD, § � NWyUḦª© H*¤ SU]HZRGQL� MHV « SURVWRSDGá �¬��¯® URVWḦ Z\]QDF]RQḦ SU]H °
LJá
� � �URGHN�LJá\�]QDMGXM ¢ VL
 ¡ SXQNFL ¢ 6 �]GM
FL ± SRQL*HM�. 
 

 
 



1DVW
SQL
�
SU � � � SU]HZRGQL � SU]HSXV]F]DP��� U� � VWDá��� ]QDQ\	 QDW
*HQL
 , � WD� ���� UDQ\P �

D�� LJá � � QDMGXM� ��� VL
 � �URGN
 SU]HZRGQLN � XVWDZLá � VL
 UyZQROHJO � ����� áDV]F]\]Q\, w 
NWyUH��� H*��� U]HZRGQLN��]GM
FL � SRQL*HM�. 

 
 

2]Q ��� � � WR � * � QDW
*HQL � SRO � PDJQHW\F]QH ����� SXQNFL ��� MHV � UyZQ �! #" ]DWH $ QDW
*HQL � SRO �
SRFKRG]�FH ���%��& SU]HZRGQLN � P � ZDUWR� ' UyZQ� ZDUWR�F ( QDW
*HQL �*) LHPVNLH ���,+-� O �
magnetycznego, tzn. ma ten sam kierunek, ale przeciwny zwrot. 
 

Z = -H 
 

W ten sposób oWU]\PXMHP.0/ LHUXQH /�( ZDUWR� ' QDW
*HQL �1) LHPVNLH ���2+-� O � PDJQHW\F]QHJ �3�
punkcie S. 
 
'R�Z\NRQDQL 4 GR�ZLDGF]HQL 4 X*\OL�P\� 

• 0LHG]LDQHJR�GUXW5 Z\JL
WHJR�6 RNU�J�R�SURPLHQLX�5 �����P 
• $NXPXODWRU 7 GDM�FH 8�9;: DSL
FL < �� = 9 
• Opornika o zmiennej rezystancji – drutu oporowego 
• 8QLZHUVDOQHJR�PLHUQLN >@? OHNWU\F]QHJR�R�GRNáDGQR�F A SRPLDUX�QDW
*HQL > SU�GB�C  �� 
• ,Já\�PDJQHW\F]QHD Q E SRGVWDZFH 
• Ekierki 
 

  



8U]�G]HQL
�
XVWDZLOL�P� WDN, D��� LJá � VNLHURZDQ � Q � SyáQR � SU]HFLQDá � SáDV]F]\]Q
 ��� U
JX�	 ��
�� �WH SURVW\P � ' ��
 UXW � PLHG]LDQHJ � 	 ��
 á�F]DP� (UyGá ��� DSL
FL � – akumulatorek, 

PLHUQL��� GUX� RSRURZ� � 2GSRZLHGQL � QDW
*HQL � SU� 
 � � WU]\PXMHP� 	 � SU � � � Zá�F]HQL �
odpowiedniego oporu –�RGSRZLHGQLH� GáXJR�F � GUXW � � 	 � URZHJR���SDWU ��� GM
FL � �� 
 
3RQLHZD* LJá � P � SHZQ� � H]ZáDGQR� � � QL � 
���� L � SRUXV] � VL
 E � � *DGQ\F � RSRUyZ � DE �
X]\VN �! RF]HNLZDQ\�HIHN" PXVLP\�M��SRUXV]\ü��URELP\�WR�GPXFKDM� # Q � QL�� 
2WU]\PDOL�P$ QDW
*HQL � SU� %�&(' RUD] )�%�* RZLDGDM� #,+ LP - DW
*HQL � SRO � PDJQHW\F]QHJR H, 
NWyU + XPLH�FLOL�P\� . WDEHOFH� 
 

I[A] H[A/m] 
0.92 9.2 

1.30 13 

1.12 11.2 

1.24 12.4 

1.18 11.8 

0.98 9.8 
 

→

|| H �UHGQLH
 /�/10 2 $�P 3 VW� 4 ]LHPVNL 5 SRO 5 PDJQHW\F]Q 576 PLHMVF8 Z\NRQ\ZDQL 9

GR�ZLDGF]HQL 9 Z\QRV :<;�=>0
→

|| Z =11.2 $� ?@; ]ZURFL 5A6 NLHUXQH= SyáQRFQH B�;DC LHJXQ 9
ziemskiego pola magnetycznHJR��NWyU\�Z\]QD E,F 9 LJá 9 PDJQHW\F]QD� 
 
 
Wykonanie: 

• 3DZH G .DUSL�VNL 
 


