
���&]áRZLHN�D�HQHUJLD�
�����5\V�KLVWRU\F]Q\�

=X \FLH� HQHUJLL� SU]H]� F]áRZLHND� PR QD� X]QDü� ]D� MHGQ � ]� ZD Q\FK� ZLHONR FL�
RNUH ODM F\FK� MHJR� UR]ZyM� F\ZLOL]DF\MQ\�� &]áRZLHN� SUHKLVWRU\F]Q\� SRWU]HERZDá�
G]LHQQLH�� Z� SRUyZQDQLX� ]� F]áRZLHNLHP� ZVSyáF]HVQ\P�� QLHZLHONLHM� LOR FL� HQHUJLL��
X]\VNLZDQHM�SU]HGH�ZV]\VWNLP�]�SR \ZLHQLD���–���0-���NWyU �SU]HWZDU]Dá�QD�FLHSáR��
GR� XWU]\PDQLD� Z\PDJDQHM� WHPSHUDWXU\� FLDáD� RUD]� GR� ]DSHZQLHQLD� ]GROQR FL� UXFKX�
�SUDF\��� ']L NL� RSDQRZDQLX� RJQLD� NLONDG]LHVL W� W\VL F\� ODW� WHPX� QDXF]\á� VL �
SU]HWZDU]Dü� HQHUJL � SDOLZ� QD� FLHSáR�� QD� VNXWHN� WHJR� G]LHQQH� ]X \FLH� HQHUJLL�
]ZL NV]\áR�VL �GZXNURWQLH��

3U]HG� NLONRPD� W\VL FDPL� ODW� ]DF] áR� VL � UR]ZLMDü� UROQLFWZR�� 2VLDGá\� WU\E� \FLD�
VSU]\MDá� UR]ZRMRZL� Z\QDOD]F]R FL� L� URGNyZ� WHFKQLF]Q\FK�� =DSU] JQL FLH� GR� SUDF\�
]ZLHU] W�VSRZRGRZDáR�SRGZRMHQLH�G]LHQQHJR�]X \FLD�HQHUJLL�SU]H]�F]áRZLHND��

2JURPQ\� ZSá\Z� QD� UR]ZyM� F\ZLOL]DFML� F]áRZLHND� PLDáR� RSDQRZDQLH� Z\WRSX�
PHWDOL�–� QDMSLHUZ�EU ]X�� D� Sy QLHM� HOD]D��:� FL JX� SDUX� W\VL FOHFL� QDVW SLá� ]QDF]Q\�
SRVW S� WHFKQLF]Q\� –� F]áRZLHN� NRU]\VWDá� ]� VLá\� SRFL JRZHM� ]ZLHU] W�� XGRVNRQDODá�
X \ZDQH� QDU] G]LD�� 6WRVRZDá� MX � SáXJ� L� Zy]� QD� NRáDFK�� EXGRZDá� VWDWNL� QD�ZLRVáD� L�
DJOH�>�@��

'R� SRF] WNyZ� QDV]HM� HU\� QDMEDUG]LHM� ]QDF] F\P�
UyGáHP� HQHUJLL� E\áD� VLáD� PL QL� OXG]L� L� ]ZLHU] W��
SRNU\ZDM FD� SRQDG� ���� ]DSRWU]HERZDQLD� QD� HQHUJL �
QDS GRZ �� 1DVW SXM F\� SR� XSDGNX� ,PSHULXP�
5]\PVNLHJR� ]DQLN� QLHZROQLFWZD� VSRZRGRZDá�
]ZL NV]HQLH� ]DSRWU]HERZDQLD�QD� LQQH� IRUP\�HQHUJLL�–�
E\á\�QL �HQHUJLD�UXFKX�ZRG\��D�QDVW SQLH�ZLDWUX�>�@���

:� UHGQLRZLHF]QHM� (XURSLH� ]ZL NV]\áR� VL �
Z\NRU]\VWDQLH�HQHUJLL�UXFKX�ZRG\�G]L NL�]DVWRVRZDQLX�
SLRQRZHJR� NRáD� QDVL ELHUQHJR� Z� Pá\QDFK� ZRGQ\FK�
�U\V��������QS��Z�$QJOLL�Z�;,�Z��E\áR���W\VL F\�Pá\QyZ�
ZRGQ\FK� >�@�� 1DS G� ZRGQ\� VáX \á� QLH� W\ONR� GR�
PLHOHQLD� ]ER D�� DOH� WDN H� GR� SRPSRZDQLD� ZRG\��

����������� 	���
��� ������������������ ��� �������
�  �!



�"��#���#�� ����� �

�

��

SLáRZDQLD� GUHZQD�� QDS G]DQLD� PDV]\Q� Z� KXWDFK� HOD]D�� JDUEDUQLDFK� L� ZDUV]WDWDFK�
U]HPLH OQLF]\FK��U\V��������
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6NRQVWUXRZDQLH� L� XSRZV]HFKQLHQLH�

ZLDWUDND� �;,−;,9� Z���� VSHáQLDM FHJR�
SRGREQH� IXQNFMH�� MDN� Pá\Q� ZRGQ\����
XPR OLZLáR� ]QDF] FH� ]ZL NV]HQLH� Z\��
NRU]\VWDQLD� HQHUJLL� ZLDWUX� �U\V�� ������
QS��Z�+RODQGLL�G]L NL�ZLDWUDNRP�X]\V��
NLZDQR�HQHUJL �GR�SRPS�RVXV]DM F\FK�
PRNUDGáD� �NRU]\VWDQR� ]� QLFK� SU]H]�
ZLHNL�–�MHV]F]H�Z������U��E\áR�LFK�WDP�
RNRáR����W\VL F\��>�@���

�
�

����������� �$��%&��')(*���+���������-,���($��. ���
����( ��#�������,���� ��'/���*���*��' �  �!
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,VWRWQH� ]QDF]HQLH� GOD� UR]ZRMX�
SU]HP\VáX�� D� Z� NRQVHNZHQFML� GOD� UR]ZRMX� QRZRF]HVQHM� F\ZLOL]DFML�� PLDáR�
Z\NRU]\VWDQLH� SDOLZ� NRSDOQ\FK� �Z JOD�� URS\� QDIWRZHM��
L� JD]X� ]LHPQHJR��� 2SDQRZDQLH� PHWRG� Z\GRE\FLD� W\FK� VXURZFyZ� ]DSHZQLáR�
UR]ZLMDM FHPX� VL � SU]HP\VáRZL� GRVW S� GR� RJURPQ\FK� ]DVREyZ� VNRQFHQWURZDQHM�
HQHUJLL���
]�NWyU\FK�F]áRZLHN�PyJá�F]HUSDü�QLH]DOH QLH�RG�ZLHOX�F]\QQLNyZ�]HZQ WU]Q\FK��

3RGVWDZRZ\P�SLHUZRWQ\P�QR QLNLHP�HQHUJLL��RG�;,,,�Z���VWDá�VL �Z JLHO��NWyU\�
VWRSQLRZR�]DVW SRZDá�GRW\FKF]DVRZH�QR QLNL�HQHUJLL��GUHZQR��ZLDWU��ZRG ��WáXV]F]H�
UR OLQQH� L� ]ZLHU] FH��� 1DVW SVWZHP� ]DVWRVRZDQLD� Z JOD�� MDNR� JáyZQHJR� UyGáD�
HQHUJLL� GR� PDV]\Q�� V � ZLHONLH� SU]HVXQL FLD� OXGQR FL� L� SRZVWDZDQLH� FHQWUyZ�
SU]HP\VáX�Z�SREOL X�]DJá EL�Z JORZ\FK�Z�;9,,,�L�;,;�Z���QD�SU]\NáDG��<RUNVKLUH�
Z�$QJOLL�� ]DJá ELD�5XKU\� L� 6DDU\�Z�1LHPF]HFK�� UHJLRQ�SyáQRFQ\� L� /RWDU\QJLD�ZH�
)UDQFML��:LUJLQLD��3HQV\OZDQLD��2KLR�RUD]�.HQWXFN\�Z�86$�L�ZUHV]FLH�*yUQ\� O VN�
Z�3ROVFH���

2� GRQLRVáHM� UROL� VXURZFyZ� HQHUJHW\F]Q\FK� L� NRU]\ FL� ]� LFK� VWRVRZDQLD� GOD�
URGRZLVND�QDWXUDOQHJR�PR H� ZLDGF]\ü�SU]\NáDG�$QJOLL��SLHUZRWQLH� OHVLVWHM�Z\VS\��

która w XVI wLHNX�–�QD�VNXWHN�QLHRJUDQLF]RQHJR�VSDODQLD�GUHZQD�–�SU]HPLHQLáD�VL ��
Z�NUDLQ �SDVWZLVN��.R F] FH�VL �]DVRE\�áDWZR�GRVW SQHJR�GUHZQD��SU]HUDELDQHJR�QD�
Z JLHO� GU]HZQ\�� X \ZDQHJR� GR� Z\WRSX� HOD]D�� Z\PXVLá\� RSUDFRZDQLH� QRZHM�
WHFKQRORJLL�� ]� ]DVWRVRZDQLHP� NRNVX�� RWU]\P\ZDQHJR� ]� Z JOD� �$EUDKDP� 'DUE\��
SRF] WHN�;9,,,�VWXOHFLD���]DSRF] WNRZXM F�UR]ZyM�KXWQLFWZD�EU\W\MVNLHJR���

*ZDáWRZQ\�Z]URVW�]X \FLD�HQHUJLL�SU]H]�F]áRZLHND�Z�ZLHNDFK�;9,,,–;,;�ZL H�
VL � ]� UHZROXFM � SU]HP\VáRZ �� =D� PRPHQW� SU]HáRPX� PR QD� XPRZQLH� SU]\M ü� GDW �
Z\QDOH]LHQLD� PDV]\Q\� SDURZHM� SU]H]�
1HZFRPHQD�Z�$QJOLL�������U����-HJR�PDV]\QD�
SDURZD�� SU]H]QDF]RQD� GR� Z\SRPSRZ\ZDQLD�
ZRG\� ]� NRSDOQL�� FKRü� EDUG]R� QLHGRVNRQDáD��
]X \ZDáD� ERZLHP� QDGPLHUQH� LOR FL� Z JOD��
RGHJUDáD� RJURPQ � URO � Z� UR]ZRMX� PDV]\Q�
�U\V���������

8OHSV]HQLH� PDV]\Q\� SDURZHM� SU]H]��
-DPHVD� :DWWD� ������ U��� $QJOLD�� L�
SU]\VWRVRZDQLH� MHM� GR� QDS GX� PDV]\Q�
REURWRZ\FK� GDáR� SRF] WHN� QRZRF]HVQHPX�
SU]HP\VáRZL�� SU]\F]\QLáR� VL � GR� UR]ZRMX�
HJOXJL� L� XPR OL��
ZLáR� SRZVWDQLH� NROHL� �*HRUJH� 6WHSKHQVRQ��
�����U���$QJOLD���3RVW S� WHFKQLF]Q\�� MDNL� VL �

����������� @���AB� ��C ���D,)�+� � �*E�#�,����� �  �!
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GRNRQDá�SR�]DVWRVRZDQLX�QDS GX�PHFKDQLF]QHJR��VSRZRGRZDá�� H�Z�SRáRZLH�;,;�
VWXOHFLD� Z� QLHNWyU\FK� NUDMDFK� XSU]HP\VáRZLRQ\FK� G]LHQQH� ]X \FLH� HQHUJLL�
SU]\SDGDM FH�QD�MHGQHJR�PLHV]ND FD�Z\QRVLáR�MX �����0-���

�����������  ��GH���>#������Q($�D�����)��AR�DC C �Q#7S�,�� ������'T,�������������' �  �!

�
:�;;�ZLHNX�GUXJLP�]QDF] F\P��Rprócz�Z JOD��QR QLNLHP�HQHUJLL�VWDáD�VL � URSD�

QDIWRZD� �VWRVRZDQD� MX � RG� SRáRZ\� ;,;� Z���� 7UXGQR� SU]HFHQLü� MHM� URO � Z� UR]ZRMX�
F\ZLOL]DFML� SU]HP\VáRZHM�� 5RSD� QDIWRZD� WR� ERZLHP� QLH� W\ONR� Z\VRNRHQHUJHW\F]QH�
SDOLZR� L� FHQQ\� VXURZLHF� GOD� SU]HP\VáX� FKHPLF]QHJR�� DOH� MHGQRF]H QLH� PDWHULDá� R�
VWUDWHJLF]Q\P� ]QDF]HQLX� –� RGJU\ZD� ZD Q � URO � Z� HQHUJHW\FH� L� SU]HP\ OH�
PRWRU\]DF\MQ\P�Z�ND G\P�UR]ZLQL W\P�NUDMX��

'R� JOREDOQHJR� Z]URVWX� ]X \FLD� HQHUJLL� SU]\F]\QLáR� VL � SRZV]HFKQH� VWRVRZDQLH�
HQHUJLL� HOHNWU\F]QHM��NWyUD�PD�QDMGRJRGQLHMV] �GOD�X \WNRZQLNyZ�SRVWDü��:F]H QLHM�
SU]HP\Vá� E\á� VNRQFHQWURZDQ\� Z� SREOL X� ]DJá EL� Z JORZ\FK�� ]DVWRVRZDQLH� HQHUJLL�
HOHNWU\F]QHM� VSRZRGRZDáR� ]PLDQ\� Z� MHJR� UR]PLHV]F]HQLX� RUD]� ]PLHQLáR� REOLF]H�
]DNáDGyZ� SU]HP\VáRZ\FK�� 2EHFQLH� ]ZL NV]HQLH� ]X \FLD� HQHUJLL� HOHNWU\F]QHM�
Z\SU]HG]D�Z]URVW� ]X \FLD� HQHUJLL� SLHUZRWQHM�–�PD� WR� ]ZL ]HN� ]H� ]ZL NV]HQLHP� VL �
]DSRWU]HERZDQLD� QD� HQHUJL � HOHNWU\F]Q � GR� RJU]HZDQLD��ZHQW\ODFML� L� NOLPDW\]DFML�� D�
WDN H�QD�VNXWHN�WHQGHQFML�GR�HOHNWU\ILNDFML�QDU] G]L�Z�SU]HP\ OH��

Rozwój nowych technologii wytwarzaQLD� FRUD]� EDUG]LHM� SU]HWZRU]RQ\FK�
SURGXNWów�� UR]ZyM� WUDQVSRUWX� L� Z]URVW� NRPIRUWX� \FLD� ZL H� VL � ]H� ]ZL NV]RQ\P�
]DSRWU]HERZDQLHP� QD� HQHUJL �� =X \FLHP� HQHUJLL� QD� MHGQHJR�PLHV]ND FD� RNUH OD� VL �
]DDZDQVRZDQLH�WHFKQLF]QH�NUDMX��'la porównania –�Z�SRáRZLH�ODW�VLHGHPG]LHVL W\FK�
XELHJáHJR� ZLHNX� G]LHQQH� ]X \FLH� HQHUJLL� Z� 3ROVFH� Z\QRVLáR� RNRáR� ���� 0-� QD�
PLHV]ND FD��Z�W\P�VDP\P�QDWRPLDVW�F]DVLH�Z�86$�–�RNRáR������0-��

,VWRWQ\P� HOHPHQWHP� ]DVSRNDMDQLD� SRWU]HE� HQHUJHW\F]Q\FK� ZVSyáF]HVQHJR�
VSRáHF]H VWZD�VWDMH�VL �HQHUJLD�RGQDZLDOQD��7HUPLQHP�W\P�RNUH OD�VL �IRUP\�HQHUJLL�
SLHUZRWQHM�� VáRQHF]QHM, wód, wiatru, geotermalnHM� L� ELRPDV\�� UyGáD� MHM� VWRVRZDQLD�
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VL JDM � czasów� SUHKLVWRU\F]Q\FK�� DOH� QD� SU]HVWU]HQL dziejów te formy energii 
ÄSU]HJUDá\´��
]�SDOLZDPL�NRSDOQ\PL��2EHFQH�Z\VLáNL��E\�HQHUJLL�RGQDZLDOQHM�SU]\ZUyFLü�]QDF]HQLH��
Z\QLNDM � ]� REDZ� SU]HG� HIHNWHP� FLHSODUQLDQ\P�� VSRZRGRZDQ\P� VSDODQLHP� SDOLZ�
NRSDOQ\FK�� 3ODQXMH� VL � QD� SU]\NáDG�� H� Z� NUDMDFK� 8QLL� (XURSHMVNLHM� XG]LDá� HQHUJLL�
RGQDZLDOQHM�Z�Z\WZDU]DQLX�HQHUJLL�HOHNWU\F]QHM�Z������U��E G]LH�VL JDá�������

2EHFQLH�G]LHQQH�]X \FLH�HQHUJLL�SU]H]�MHGQHJR�PLHV]ND FD�QLH�MHVW�MX �XZD DQH�]D�
QDMOHSV]\� ZVND QLN� ]DDZDQVRZDQLD� WHFKQRORJLF]QHJR� VSRáHF]H VWZD�� =UR]XPLHQLH�
szkód�� MDNLH� Z\U] G]D� URGRZLVNX� QDWXUDOQHPX� VWRVRZDQLH� SDOLZ� NRSDOQ\FK� RUD]�
NRQLHF]QR ü� RV]F] G]DQLD� ]DVREyZ� PLQHUDOQ\FK�� Z\PXVLáR� UDFMRQDOL]DFM � ]X \FLD�
HQHUJLL��/HSV] �PLDU �SR]LRPX�WHFKQLF]QHJR�NUDMX�MHVW�]X \FLH�HQHUJLL�QD�Z\WZRU]HQLH�
MHGQRVWNL� GRFKRGX� QDURGRZHJR�� =Z\NOH� SRGDMH� VL �� LOH� WRQ� SDOLZD� XPRZQHJR� �WSX�
RGSRZLDGD� RN�� ���*-�� WU]HED� ]X \ü� QD� X]\VNDQLH� �����86'�GRFKRGX� QDURGRZHJR��
7DN� RNUH ORQ � HQHUJRFKáRQQR ü� JRVSRGDUNL� QDURGRZHM� RUD]� ZLHONR ü� G]LHQQHJR�
]X \FLD�HQHUJLL�SU]H]�MHGQHJR�PLHV]ND FD�]LOXVWURZDQR�GOD�NLONX�NUDjów w WDEHOL������

� U ������. �"�$� 	���%?���IV��P������� �����I,�� ��� ,���#�S ��E�� �7���*����O�� ��(�� �D���+��C ��� W
������#�������IO��*E�X�� ������� E���O��*��(���������,�������*���

nych krajów w 1989 r. (na podstawie [
� !>Y
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�����5R]ZyM�QLHNWyU\FK�IRUP�X \WNRZDQLD�HQHUJLL�
2JURPQH� ]ZL NV]HQLH� ]X \FLD� HQHUJLL� Z� ZLHNDFK� ;9,,,� L� ;,;� ZL ]DáR� VL � ]�

Z\QDOH]LHQLHP�PDV]\Q�L�XU] G]H �XPR OLZLDM F\FK�NRQZHUVM �HQHUJLL�]�MHGQHM�IRUP\��
Z� GUXJ �� D� ]ZáDV]F]D� SU]HPLDQ � HQHUJLL� FKHPLF]QHM�� ]DZDUWHM�Z� SDOLZLH��Z� HQHUJL �
PHFKDQLF]Q ��D�QDVW SQLH�Z�HQHUJL �HOHNWU\F]Q ��

3LHUZV]D�PDV]\QD�SDURZD� zbudowana w Anglii przez Thomasa Savery’ego pod 
NRQLHF� ;9,,� Z��� QLH� PLDáD� WáRND�� 'RSLHUR� ]DVWRVRZDQLH� UXFKRPHJR� WáRND� �7KRPDV�
1HZFRPHQ��������$QJOLD��XF]\QLáR�M �PDV]\Q �Z�REHFQ\P�UR]XPLHQLX��=ZL NV]HQLH�
PRF\� PDV]\Q\� SDURZHM� QDVW SLáR� SR� Z\QDOH]LHQLX� VNUDSODF]D� �-DPHV� :DWW�� ������
$QJOLD���D�MHM�SRZV]HFKQH�]DVWRVRZDQLH�GR�QDS GyZ�–�SR�]DPLDQLH�UXFKX�SRVXZLVWHJR�
WáRND�QD�UXFK�REURWRZ\�ZDáX��-DPHV�:DWW���������
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&KURQRORJLF]QLH� U]HF]�XMPXM F�� UR]ZyM�PDV]\Q� L� XU] G]H � RUD]� ]ZL ]DQH� ]� QLP�
IRUP\�SU]HWZDU]DQLD�HQHUJLL�PR QD�SU]HGVWDZLü�QDVW SXM FR��
¾�VLáD�IL]\F]QD�L�XP\VáRZD�

F]áRZLHND��
�
¾�ZLDWU��
�
�
¾�ZRGD��
�
�
�
�
¾�]ZLHU] WD��
�
¾�Z\WRS�PHWDOL��
�
�
¾�HQHUJLD�VáRQHF]QD��
�
�
�
�
¾�HQHUJLD�FLHSOQD��
�
�
�
¾�HQHUJLD�FKHPLF]QD��
�
�
�
�
�
�
¾�HQHUJLD�HOHNWU\F]QD��
�
�
�
¾�HQHUJLD�M GURZD��

RSDQRZDQLH�RJQLD�−����−���W\V��ODW�S�Q�H���
DUQD�−�����−�����ODW�S�Q�H���
RGOHZQLFWZR�−�����−�����ODW�S�Q�H���
DJLHO�−�����−�����ODW�S�Q�H���
Pá\Q�ZLDWURZ\�HXURSHMVNL�−�Z�(XURSLH�Z�;�Z��Q�H���
�
NRáR�F]HUSDNRZH�−�����−�����ODW�S�Q�H���
SRPSD�WáRF] FD�−�����ODW�S�Q�H���
Pá\Q�ZRGQ\�−����U��Q�H���
WXUELQD�ZRGQD�−������U��Q�H���
�
Z\NRU]\VWDQLH�VLá\�]ZLHU] W�−�����−�����ODW�S�Q�H���
�
PLHG ��VUHEUR��RáyZ�−�����–�����ODW�S�Q�H����
HOD]R�−������ODW�S�Q�H���
�
$UFKLPHGHV� ]DSDOLá� RNU W\� SURPLHQLRZDQLHP�

VáRQHF]Q\P�VNXSLRQ\P�OXVWUDPL�−�����ODW�S�Q�H���
VLOQLN� SDURZ\� ]� NROHNWRUHP� VáRQHF]Q\P� 6FKXPDQD�

−������U���
�
PDV]\QD�SDURZD�1HZFRPHQD�−������U���
PDV]\QD�SDURZD�:DWWD�−�]H�VNUDSODF]HP�−������U���
WXUELQD�SDURZD�3DUVRQVD�−������U���
�
VLOQLN�VSDOLQRZ\�2WWR�]�]DSáRQHP�LVNURZ\P�−������U���
VLOQLN� VSDOLQRZ\� 'LHVOD� ]� ]DSáRQHP� VDPRF]\QQ\P�

−������U���
WXUELQD�JD]RZD�−������U���
VLOQLN�WXUERRGU]XWRZ\�9RQ�2KDLQD�−������U���
RJQLZR�SDOLZRZH�−������U���
�
VLOQLN�HOHNWU\F]Q\�)DUDGD\D�−������U���
SU GQLFD�HOHNWU\F]QD�)DUDGD\D�−������U���
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