








$�PHWRGROR[tD�SDUD�D�SUHSDUDFLyQ�GHVWD�JXtD�FRQOHYRX� UHFDEDU�GDWRV�H�DQDOL]DORV�D

WUDYpV�GXQKD�UHYLVLyQ�GRFXPHQWDO��VHOHFFLRQDU�DV�PHOORUHV�SUiFWLFDV��UHFRPSLODFLyQ�GH

LQIRUPDFLyQ�EiVLFD�VREUH�DV�PHOORUHV�SUiFWLFDV��FRQWUDVWDGR�FRV�FRQWDFWRV�FODYH�GDV

PHOORUHV�SUiFWLFDV�SDUD�TXH�DSRUWHQ�PiLV�LQIRUPDFLyQ�H�SUHVHQWDFLyQ�GRV�GDWRV�

���5HYLVLyQ�GRFXPHQWDO�H�ELEOLRJUiILFD�

&RQVLVWLX� HQ� UHFDEDU� GDWRV� H� LQIRUPDFLyQ� VREUH� SRVLEOHV� ERDV� SUiFWLFDV� D� WUDYpV� GH

GLYHUVDV� IRQWHV� FRPR� UHYLVWDV�� DUWLJRV� FLHQWtILFRV�� OLEURV� H� PDWHULDO� RQOLQH�� 'LWD

LQIRUPDFLyQ� YROFRXVH� QXQKD� EDVH� GH� GDWRV� FRQ� LQIRUPDFLyQ� EiVLFD� SDUD� SURFHGHU� i

VHOHFFLyQ�

���6HOHFFLyQ�GDV�PHOORUHV�SUiFWLFDV

$OJ~QV�GRV�FULWHULRV�TXH� WLYHPRV�HQ�FRQWD�SDUD� VHOHFFLRQDU�DV�ERDV�SUiFWLFDV� VRQ�RV

VHJXLQWHV�

�/RFDOL]DFLyQ��DFWXDFLyQV�GHVHQYROWRV�QDV�FRQWRUQDV�SUy[LPDV�DR�&DPLxR�GH�6DQWLDJR

GH�&RPSRVWHOD��[D�VH[D�D�QLYHO�ORFDO��DXWRQyPLFR��QDFLRQDO��HXURSHR�

�,QQRYDFLyQ�� PHGLGDV� QRYDV� HQ� UHODFLyQ� FRV� PRGHORV� FRQYHQFLRQDLV� GH� GLYXOJDFLyQ

FLHQWtILFD�QXQ�FRQWH[WR�GDGR�

�0HOORUD�� DFWXDFLyQV� TXH� LQFO~HQ� DOJXQKD�PHOORUtD� FRQ� UHVSHFWR� D� UHFXUVRV�� HVSD]RV�

KRUDULRV��IRUPDV�GH�WUDEDOOR��WLSRV�GH�UHODFLyQ��HWF�

�,QYHVWLJDFLyQ� FLHQWtILFD�� DFWXDFLyQV� FXQKD� EDVH� FLHQWtILFD� VyOLGD� �SVLFROy[LFD�

QHXUROy[LFD��HGXFDWLYD��HWF���

�0HWRGROR[tD�� DFWXDFLyQV� RX� HVWUDWH[LDV� FX[D� HILFDFLD� GHPRVWUDGD�� SRU� H[HPSOR�

PHWRGROR[tDV�GLGiFWLFDV��WpFQLFDV�GH�DSUHQGL]D[H��WHFQROR[tD�DSOLFDGD�HWF�

�5HFRxHFHPHQWR�� LQVWLWXFLyQV� RX� LQLFLDWLYDV� TXH� REWLYHURQ� XQ� UHFRxHFHPHQWR

LPSRUWDQWH�

�3DUWLFLSDFLyQ��DFWXDFLyQV�QDV�TXH�SDUWLFLSDQ�XQKD�GLYHUVLGDGH�GH�DFWRUHV�H�SURPRYH

D�SDUWLFLSDFLyQ�H�D�FLHQFLD�FLGDGi�

�6DWLVIDFFLyQ�� LQVWLWXFLyQV� RX� LQLFLDWLYDV� TXH� GHPRVWUDURQ� VHU� VDWLVIDFWRULDV� SDUD� RV

GLIHUHQWHV� JUXSRV� GH� LQWHUHVH� FRPR� RV� SURIHVLRQDLV� GD� HGXFDFLyQ�� DV� HPSUHVDV� GH

WXULVPR�H�GHVWLQDWDULDV�RV�GDV�DFWLYLGDGHV�H�RX�RXWUDV�SDUWHV�LPSOLFDGDV�

�,PSDFWR�VRFLDO��DFWXDFLyQV�TXH�WLYHURQ�XQ�LPSDFWR�UHOHYDQWH�QRV�VHXV�FRQWH[WRV�

�5HSOLFDELOLGDGH�� SUR[HFWRV� FRQ� SRWHQFLDOLGDGH� GH� WUDQVIHUHQFLD� D� RXWURV� WHUULWRULRV

H�RX�DFWRUHV�
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2V�H[HPSORV�H�SUiFWLFDV�LQFOXtGDV�QHVWD�JXtD�SyGHQVH�FODVLILFDU�GH�GLYHUVDV�PDQHLUDV�

'HFLGLPRV� DGRSWDU� XQKD� FODVLILFDFLyQ� GXDO�� GH� PRGR� TXH� VH� SRLGD� DGDSWDU� iV

QHFHVLGDGHV� GDV� LQVWLWXFLyQV�� GRV� XVXDULRV�DV� ILQDLV� RX� GDV� SDUWHV� LQWHUHVDGDV� TXH

TXHLUDQ�XWLOL]DU�R�QRVR�PDWHULDO�

'HVGH�XQKD�SHUVSHFWLYD�PiLV�SUy[LPD��SRGHPRV�GLFLU�TXH�DV�SUiFWLFDV�DTXt� LQFOXtGDV

FpQWUDQVH� HQ� FXHVWLyQV� GLIHUHQWHV� H� GLYHUVDV�� SHUR� WRGDV� HODV� UHODWLYDV� i� GLYXOJDFLyQ

FLHQWtILFD�HQ�[HUDO�

$WHQGHQGR�D�XQ�SXQWR�GH�YLVWD�PiLV�DPSOR��HVWDEOHFHPRV�G~DV�FDWHJRUtDV�SULQFLSDLV�

'LYXOJDFLyQ�(GXFDFLyQ�&LHQWtILFD�H� 7XULVPR�&LHQWtILFR�RX�GH�'LYXOJDFLyQ�&LHQWtILFD�H

GHQWUR�GH�HVWDV�FDWHJRUtDV�DWRSDPRV�D�VHJXLQWH�VXEFODVLILFDFLyQ�
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�2�WXULVPR�GH�H[SORUDFLyQ�H�GH�DYHQWXUD�FXQKD�GLPHQVLyQ�FLHQWtILFD

�2�WXULVPR�FXOWXUDO�FRQ�FRQWLGR�FLHQWtILFR

�2�HFR�YROXQWDULDGR�FLHQWtILFR�

�7XULVPR�GH�LQYHVWLJDFLyQ�FLHQWtILFD�
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�&LHQFLD�UHFUHDWLYD�X�RFLR�FLHQWtILFR

�&LHQFLD�QD�(GXFDFLyQ

�(QIRTXH�67(�$�0�QD�HQVLQDQ]D

$WHQGHQGR� D� XQKD� SHUVSHFWLYD� PiLV� SUy[LPD�� DV� PHOORUHV� SUiFWLFDV� RF~SDQVH� GH

P~OWLSOHV�WHPDV��HQWUH�RV�TXH�SRGHPRV�PHQFLRQDU�RV�VHJXLQWHV�

�,QFUHPHQWDU�D�IOH[LELOLGDGH�H�D�SHUPHDELOLGDGH�GD�GLYXOJDFLyQ�FLHQWtILFD�

�0HOORUDU� D� FDOLGDGH� GR� VLVWHPD� HGXFDWLYR� D� WUDYpV� GR� LPSXOVR� GR� SHQVDPHQWR

FLHQWtILFR�

�)RPHQWDU�D�RULHQWDFLyQ�SURIHVLRQDO�H�HGXFDWLYD�FDUD�D�FLHQFLD�

�(ODERUDU�SODQV�GH�HQIRTXH�67(�$�0�QD�HQVLQDQ]D�

�&UHDU�FRQWRUQDV�GH�DSUHQGL]D[H�H�GLYXOJDFLyQ�FLHQWtILFD�LQQRYDGRUDV�H�SRVLWLYDV�

�0HOORUDU�D�SDUWLFLSDFLyQ��LQFOXVLyQ�H�D�FRH[LVWHQFLD�QD�&LHQFLD�

�3URPRYHU�R�HVStULWR�FLHQWtILFR

�3URWH[HU�H�PDQWHU�R�SDWULPRQLR�FXOWXUDO�H�QDWXUDO
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2� SURFHVR� PHWRGROy[LFR� VHJXLGR� FRQWULE~H� i� LGHQWLILFDFLyQ� GXQKD� VHULH� GH� ERDV

SUiFWLFDV� HVSHFtILFDV� TXH� GHWDOODUHPRV� QHVWH� DSDUWDGR�� DGHPDLV�� D[XGD� D� YDORUDU� D

GLYXOJDFLyQ� FLHQWtILFD� FRPR� QHFHVDULD� H� FRPSOHPHQWDULD� GRXWUDV� DFWLYLGDGHV� RX

LQWHUYHQFLyQV� GLUL[LGDV� D� GLIHUHQWHV� FROHFWLYRV� �WXULVWDV�� DOXPQDGR� HVFRODU�� SRERDFLyQ

ORFDO��HWF�����TXH�LQWHJUDQ�R�HQIRTXH�GD�FLHQFLD�H�TXH�VHUtDQ�WRWDOPHQWH�WUDQVIHULEOHV�D

RXWURV�OXJDUHV�RX�FROHFWLYRV�FR�ILQ�GH�YDORUL]DU�H�RSWLPL]DU�RV�&DPLxRV�D�6DQWLDJR�GH

&RPSRVWHOD�

$�LQIRUPDFLyQ�UHODWLYD�D�HVWDV�ERDV�SUiFWLFDV�UHFyOOHVH�QXQKDV�ILFKDV�GH�LGHQWLILFDFLyQ

TXH�FRQWHxHQ�D�V~D�GHQRPLQDFLyQ��D�GHVFULFLyQ�H�FRQWH[WR�GDV�PHVPDV��RV�DVSHFWRV

FUDYH�D�WHU�HQ�FRQWD�H�RV�UHVXOWDGRV�TXH�VH�REWHxHQ�FRD�V~D�DSOLFDFLyQ�

2�HVTXHPD�GDV�ILFKDV�p�R�VHJXLQWH�

'(120,1$&,¨1�'$�%2$�35¡&7,&$

&$'52�5(6802

&217(;72

$63(&726�&5$9(

5(68/7$'26�/2*5$'26

��
$"5k-0(0�

%&�#0"4

13k$5*$"4

�



http://www.lafabricadeluz.org/es/






https://illustraciencia.info/




http://www.blog.illustraciencia.info/


https://naukas.com/



































































