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v -FFSMJOHFO�CFHSJKQFO�EBU�PSHBOJTNFO�[JDI�HFEVSFOEF�FFO�MBOHF�QFSJPEF�BBO�IVO

QMBBUT�IFCCFO�BBOHFQBTU�
v -FFSMJOHFO�CFHSJKQFO�EBU�EF�OBUVVS�BMMFFO�MPLBBM�CFTDIJLCBSF�NBUFSJBMFO�HFCSVJLU�
v -FFSMJOHFO�CFHSJKQFO�EBU�JO�EF�OBUVVS�BMMFT�DPOUFYU�TQFDJGJFL�JT��XBU�PQ�EF�FOF�QMBBUT

XFSLU
�XFSLU�NJTTDIJFO�OJFU�PQ�FFO�BOEFSF�QMFL�
v -FFSMJOHFO�CFHSJKQFO�EBU�EF�TOBWFMWPSN�WBO�WPHFMT�FFO�HPFEF�SFEFO�GVODUJF�IFFGU�
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v -FFSMJOHFO�CPPUTFO�EF�FFUHFXPPOUFO�WBO�WPHFMT�OB�NFU�CFIVMQ�WBO�WFSTDIJMMFOEF

TPPSUFO�QJODFUUFO�PN�WFSTDIJMMFOEF�WPPSXFSQFO�PQ�UF�QBLLFO�
v -FFSMJOHFO�FSWBSFO�IPF�OBUVVSMJKLF�TZTUFNFO�BGIBOHFO�WBO�HFEFFMEF�SFHFMT�
v -FFSMJOHFO�EFOLFO�OB�PWFS�QMBBUT�FO�BBOQBTTJOH�
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0SHBOJTNFO� NPFUFO� [JDI� BBOQBTTFO� BBO� WFSTDIJMMFOEF� PNTUBOEJHIFEFO�� BBO� EF� MPLBMF�
IBCJUBU
�IFU�XFFS
�EF�CPEFN
�IFU�CFTDIJLCBSF�WPFETFM
�FO[��%F�OBUVVS�HFCSVJLU�PPL�MPLBMF�
NBUFSJBMFO� PN� UF� CPVXFO�� *O� EF[F�NPEVMF� POEFS[PFLFO� MFFSMJOHFO� IPF� EF� TOBWFMT� WBO�
WPHFMT�XPSEFO�BBOHFQBTU�BBO�EF�MPLBMF�PNTUBOEJHIFEFO�FO�IFU�CFTDIJLCBSF�WPFETFM�
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%F[F�NPEVMF�JT�POEFSEFFM�WBO�FFO�TFSJF�NPEVMFT�EJF�EF�OFHFO�CJPNJNJDSZ�QSJODJQFT�
JOUSPEVDFSFO��%F�UBCFM�IJFSPOEFS�UPPOU�EF�NPHFMJKLF�POEFSEFMFO�WPPS�BMMF�NPEVMFT��%F[F�
[JKO�HFSJDIU�PQ�EF�POEFSCPVX�WBO�IFU�70�NBBS�WFFM�BDUJWJUFJUFO�[JKO�	NFU�FFO�CFFUKF�
BBOQBTTJOH
�PPL�HFTDIJLU�WPPS�EF�CPWFOCPVX�WBO�IFU�#0�FO�70�
%F[F�MFTNPEVMF�LBO�GMFYJCFM�XPSEFO�HFCSVJLU�CJOOFO�IFU�DVSSJDVMVN�PN�CFMBOHSJKLF�LFOOJT�
PWFS�CJPMPHJF�UF�POEFSTUFVOFO�FO�XFUFOTDIBQQFMJKLF�DPNQFUFOUJFT�UF�POUXJLLFMFO��)FU�
TMVJU�BBO�CJK�EF�%VVS[BNF�0OUXJLLFMJOHTEPFMTUFMMJOHFO�	4VTUBJOBCMF�%FWFMPQNFOU�(PBMT
�FO�
CJFEU�FFO�CSFEFSF�MFFSDPOUFYU�WPPS�MFFSMJOHFO��)FU�LBO�BBOHFQBTU�XPSEFO�UPU�CÒUB�BDUJWJUFJU�
FO�QBTU�HPFE�CJK�0OEFS[PFLFOE�0OUXFSQFO�

v r%FTJHO
�5FDIOJFL�FO�5FDIOPMPHJF
v ,VOTU
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• -FFSMJOHFO�LVOOFO�QSJODJQFT�WBO�EVVS[BBNIFJE�BCTUSBIFSFO�WBO�EF�NBOJFS�XBBSPQ

EF�OBUVVSMJKLF�XFSFME�GVODUJPOFFSU�
• -FFSMJOHFO�[JKO�JO�TUBBU�GVODUJPOFFM�POUXFSQ�JO�EF�OBUVVS�UF�JEFOUJGJDFSFO
�FFO�HSPUFS

CFXVTU[JKO�FO�XBBSEFSJOH�UF�POUXJLLFMFO�WPPS�VJUNVOUFOEF�POUXFSQFO�JO�EF
OBUVVS
�FO�XBBSEFSFO�IPF�EF�OBUVVS�XFSLU�BMT�FFO�TZTUFFN�EBU�FMFHBOU�FO�OBVX
NFU�FMLBBS�WFSCPOEFO�JT�

• -FFSMJOHFO�[JKO�JO�TUBBU�PN�CFMBOHSJKLF�CFIPFGUFO�FO�LBOTFO�UF�JEFOUJGJDFSFO�EJF
LVOOFO�XPSEFO�BBOHFQBLU�EPPS�NJEEFM�WBO�POUXFSQ�JOOPWBUJF�WPPS�QSPEVDUFO

QSPDFTTFO�FO�TZTUFNFO�

• -FFSMJOHFO�LVOOFO�JO�HSPFQFO�XFSLFO�
• -FFSMJOHFO�[JKO�NFFS�HFNPUJWFFSE�PN�CÒUBWBLLFO�UF�MFSFO�FO�FSWBSFO�EBU�LFOOJT

WBO�CÒUBWBLLFO�CSFFE�LBO�XPSEFO�HFCSVJLU�

2 Snavel spel Een reeks voorwerpen proberen 
op te pakken met verschillende 
soorten pincetten

• Praktische
activiteit

25 Binnen

3 TDriehoeken 
(optionele 
uitbreiding)

Leerlingen passen het 
principe van zelforganisatie 
toe

• Spel 15

4 Evaluatie Bespreking na de activiteit • Discussie 10

NB: Je kunt kiezen tussen Activiteit 2 of 3, of allebei als je de tijd hebt.
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1

Naam Korte beschrijving Methode Duur Locatie

Introductie Het principe presenteren 

9_principes.ppt

• Docent presentatie
• Discussie

10 Binnen

Binnen/
Buiten 

Binnen/
Buiten 
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(F[POEIFJE�FO�7FJMJHIFJE
&S�NPFU�QBTTFOEF�BBOEBDIU�XPSEFO�CFTUFFE�BBO�HF[POEIFJE�FO�WFJMJHIFJE�CJK�IFU�XFSLFO�JO�EF�CVJUFOMVDIU
�NBBS�
EJU�NBH�IFU�SFHFMNBUJHF�HFCSVJL�WBO�EF�CVJUFOMFFSPNHFWJOH�OJFU�JO�EF�XFH�TUBBO�

;JF�CJK�"DUJWJUFJU����*OUSPEVDUJF��
7PPS�WFSCBOEFO�[JF�EF�/FHFO�#JPNJNJDSZ�1SJODJQFT�NPEVMF�

5JKEFOT�EF�MFTTFO�NBLFO�EF�MFFSMJOHFO�LFOOJT�NFU�EF�UFSNFO�GVODUJF�FO�TUSBUFHJF��
)FU�JT�CFMBOHSJKL�PN�EVJEFMJKL�UF�[JKO�PWFS�EF[F�UFSNFO�FO�XF�CJFEFO�EF�WPMHFOEF�
EFGJOJUJFT�

'VODUJFT�� *O� CJPNJNJDSZ� WFSXJKTU� FFO� GVODUJF� OBBS� EF� BBOQBTTJOHFO� WBO� FFO�
PSHBOJTNF�EJF� IFU� IFMQFO�PWFSMFWFO��)FU� EPFM� WBO�CFSFOCPOU� JT� CJKWPPSCFFME� PN�
XBSN�UF�CMJKWFO
�JO�UFDIOJTDIF�UFSNFO�JT�IFU�EF�GVODUJF�PN�XBSNUF�WBTU�UF�IPVEFO�
	JTPMBUJF
��&FO�CMBE�JT�HFNBBLU�PN�CJPMPHJTDI�BG�UF�CSFLFO
�EVT�FFO�GVODUJF�WBO�FFO�
CMBE�JT�PN�OB�HFCSVJL�BG�UF�CSFLFO��.FOTFMJKLF�QSPEVDUFO�IFCCFO�PPL�GVODUJFT��FFO�
XBUFSLPLFS�IFFGU�EF� GVODUJFT�PN�[PXFM�XBUFS� UF�CFWBUUFO�BMT�XBUFS� UF�WFSXBSNFO�
	EF�GZTJFLF�TUBBU�XJK[JHFO
��,PSUPN
�FFO�GVODUJF�JT�AXBU�IFU�EPFU��
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1SFTFOUFFS�EF�EJB�PWFS�1SJODJQF�����@QSJODJQFT�QQU
�TMJEF���

/BUVVSMJKLF�TZTUFNFO�[JKO�JOIFSFOU�MPLBBM�FO�EPFO�MPLBBM�[BLFO��1MBOUFO�FO�EJFSFO�
JNQPSUFSFO�HFFO�NBUFSJBBM�WBO�WFS�XFH��#FQBBMEF�TPPSUFO�HFEJKFO�POEFS�TQFDJGJFLF�
PNTUBOEJHIFEFO��MPLBMF�FO�SFHJPOBMF�XFFSQBUSPOFO�[JKO�WBO�CFMBOH
�FWFOBMT�BOEFSF�
PNTUBOEJHIFEFO�[PBMT�CPEFN
�MVDIULXBMJUFJU�FO�XBUFSUFNQFSBUVVS��3FMBUJFT�XPSEFO�MPLBBM�
HFDSFÑFSE�FO�MPLBMF�CSPOOFO�XPSEFO�HFCSVJLU��/BUVVSMJKL�MFHHFO�WFFM�WPHFMT�MBOHF�
BGTUBOEFO�BG
�NBBS�IFC�KF�[F�IVO�WPFS�[JFO�NFFOFNFO 

6JUMFH�CJK��@QSJODJQMFT�QQU
��F�TMJEF��

,MJNBUPMPHJTDIF�BBOQBTTJOH
4PNNJHF�PSHBOJTNFO�MFWFO�JO�WFSTDIJMMFOEF�LMJNBUFO�FO�IFCCFO�TUSBUFHJFÑO�PN�[JDI�
BBO�UF�QBTTFO��)B[FO�QBTTFO�[JDI�BBO�WBO�EF�XBSNF�[PNFS�UPU�EF�LPVEF�XJOUFS�EPPS�
IVO�WBDIU�EJLLFS�UF�NBLFO�FO�PPL�WBO�LMFVS�UF�WFSBOEFSFO�PN�CJK�EF�TOFFVX�UF�QBTTFO�

&YUSB[POBMF�BBOQBTTJOH
7BOXFHF�MPLBMF�LMJNBUPMPHJTDIF�PNTUBOEJHIFEFO�WFSTDIJKOFO�TPNNJHF�TPPSUFO�CVJUFO�
IVO�HFCSVJLFMJKLF�IBCJUBU[POFT��#FVLFO�WFSTDIJKOFO�CJKWPPSCFFME�PQ�EF�OPPSEFMJKLF�
IFMMJOHFO�FO�JO�LPVEF�WBMMFJFO�WBOXFHF�EF�NJDSP��FO�NFTP�LMJNBUPMPHJTDIF�LFONFSLFO�
EBBS�

*OUSB[POBMF�BBOQBTTJOH
#JOOFO�[POBMF�WFHFUBUJFUZQFO�[JKO�FS�JOUSB[POBMF�IBCJUBUT�EJF�WBBL�XPSEFO�HFBTTPDJFFSE�
NFU�WBSJBUJFT�JO�PNHFWJOHTDPOEJUJFT
�FO�EJF�FFO�NJDSPLMJNBBU�IFCCFO�EBU�BGXJKLU�WBO�
IFU�BMHFNFOF�NBDSPLMJNBBU�EBU�HFBTTPDJFFSE�JT�NFU�EF�[POF��*O�FFO�FJLFOCPT�LPNFO�
CJKWPPSCFFME�CPTIZBDJOUFO�JO�CMPFJ�WPPSEBU�FJLFOCPNFO�JO�CMBE�LPNFO��PQ�EF[F�
NBOJFS�QSPGJUFSFO�[F�WBO�IFU�CFTDIJLCBSF�MJDIU�PQ�EF�CPTWMPFS�WPPSEBU�EF�
FJLFOCMBEFSFO�IFU�MJDIU�CVJUFO�CFSFJL�IPVEFO�

-0$"5*&
#JOOFO

•�@QSJODJQFT�QQU���F�TMJEF

(&3&&%4$)"1�&/�
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Benyus, J. M. (2002):  
Biomimicry – Innovation in-

spired by nature. HarperCollins 
Publisher, New York, U.S.A.

#30//&/
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3JDIU�EF�LMBT�JO�WPPS�FFO�
QSFTFOUBUJF�FO�HFTQSFL
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%F� TOBWFMT� WBO� WPHFMT� [JKO� BBOHFQBTU� BBO� IFU� TPPSU� WPFETFM� EBU� [F� FUFO�� %F� WPSN
�
HSPPUUF� FO� TUFSLUF� WBO� EF� TOBWFM� CFQBMFO� XBU� FS� WFS[BNFME� LBO� XPSEFO�� *O� EF[F�
BDUJWJUFJU� PCTFSWFSFO� MFFSMJOHFO� EF� DPSSFMBUJF� UVTTFO� FFO� QJODFU� FO� EF� [BEFO� EJF� [F�
LVOOFO� WFS[BNFMFO��8FMLF� LBO� HFNBLLFMJKLFS� XPSEFO� PQHFQBLU
� BGIBOLFMJKL� WBO� IFU�
HFCSVJLUF�QJODFU 

7PSN���HSPFQFO�MFFSMJOHFO�FO�HFFG�FML�EF�UBCFM�JO�8�����&MLF�HSPFQ�CFHJOU�BBO�FFO�WBO�
EF� WJFS� UBGFMT�� &MLF� WJKG�NJOVUFO�NPFUFO� [F� [JDI� PNLMFEFO� FO� OBBS� EF� WPMHFOEF� UBGFM�
HBBO��0Q�FML� TUBUJPO�WVMMFO� MFFSMJOHFO�EF� UBCFM� JO�NFU���BMT� [F�HFNBLLFMJKL�FML� [BBEKF�
LVOOFO�WFS[BNFMFO�FO�NFU���BMT�IFU�NPFJMJKL�JT�	BMT�IFU�FDIU�IFFM�HFNBLLFMJKL�JT
�HFCSVJL�
EBO�PPL����PG�[FMGT�����


#FTQSFFL�EF�FSWBSJOHFO�BMT�FMLF�HSPFQ�[JKO�UBCFM�IFFGU�JOHFWVME��8BU�WPPS�[BEFO�LPOEFO�
[F�HFNBLLFMJKL���NPFJMJKL�PQQBLLFO�FO�NFU�XFMLF�QJODFU �8BBSPN 

•�7FSTDIJMMFOEF�TPPSUFO
QJODFUUFO�UBOHFO�	��QBBS
��
CJKW��CSPPESPPTUFS�UBOH���

IPVUFO�WPFETFMUBOH
�HSJMM��PG�
TFSWFFSUBOH
�MBCPSBUPSJVN�
QJODFU
�TVJLFSUBOH
�QSFDJTJF�

QJODFU
�POUOJFUFS
�FFUTUPLKFT�

•�7FSTDIJMMFOEF�TPPSUFO
[BEFO
�WBO�LMFJO�UPU�HSPPU�
	CJKW��SJKTU
�TFTBN
�CPOFO
�

OPPU
�QJOEB
�EFOOFOBQQFM
�

•�WJFS�EJFOCMBEFO

•�MFFSMJOH�XFSLCMBE�8���

-0$"5*&
#JOOFO
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#JOOFO�BDUJWJUFJU��WJFS�UBGFMT
�
UXFF�QJODFUUFO�PQ�FMLF�UBGFM�

	BMMFNBBM�TBNFO�BDIU�
WFSTDIJMMFOEF�QJODFUUFO

�

WFSTDIJMMFOEF�TPPSUFO�[BEFO�
PQ�FMLF�UBGFM�JO�EF�CBLKFT�	PQ�
EF[FMGEF�NBOJFS�OFFSHFMFHE�

PQ�FMLF�UBGFM
�
.BBL�EF�UBCFM�JO�8����

DPNQMFFU�NFU�EF�OBNFO�WBO�
EF�WFSTDIJMMFOEF�QJODFUUFO�
FO�EF�[BBEKFT
�FO�QSJOU�EBO�
ÏÏO�FYFNQMBBS�QFS�HSPFQ��

(&3&&%4$)"1�&/�
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7FFM� PSHBOJTNFO� CFSFJLFO� HFDPNQMJDFFSEF� EPFMFO� NFU� WFSSBTTFOE� FFOWPVEJHF�
NJEEFMFO�� &FO� NJFSFOLPMPOJF� LBO� CJKWPPSCFFME� WPFETFM� WJOEFO� EPPS� NJO� PG� NFFS�
EPFMMPPT� SPOE� UF� MPQFO�� ;F� EFQPOFSFO� FFO� DIFNJTDIF� TUPG� 	GFSPNPPO
� BDIUFS� [JDI�
UFSXJKM� [F� [JDI� WFSQMBBUTFO�� 8BOOFFS� FFO� NJFS� WPFETFM� WJOEU
� WPMHU� IJK� [JKO� FJHFO�
GFSPNPPOTQPPS�UFSVH�OBBS�IFU�OFTU��/V� JT�EJU�TQPPS�TUFSLFS�EBO�EF�BOEFSF
�PNEBU�IFU�
GFSPNPPO� FS� UXFF� LFFS� PQ� JT� HFMFHE�� .JFSFO� IFCCFO� FFO� TJNQFMF� SFHFM�� BMT� KF� FFO�
GFSPNPPOTQPPS� WJOEU� EBU� TUFSLFS� JT� EBO� IFU� KPVXF
� WPMH� IFU� EBO�� ;P� POUEFLLFO� EF�
BOEFSF� NJFSFO� VJUFJOEFMJKL� EF� XFH� OBBS� WPFETFM�� .JFSFO� HFCSVJLFO� EVT� FFO� QBBS�
TJNQFMF�SFHFMT�PN�DPNQMFYF�EJOHFO�WPPS�FMLBBS�UF�LSJKHFO��%BU�HBBO�XJK�PPL�EPFO�

7SBBH�FMLF�MFFSMJOH�JO�HFEBDIUFO	QSJWÏ
�PN�UXFF�BOEFSF�NFOTFO�JO�EF�HSPFQ�UF�LJF[FO��
-FH�VJU�EBU�BMT�KF�hHBh�[FHU
�FMLF�MFFSMJOH�FFO�ESJFIPFL�NPFU�WPSNFO�NFU�EF�UXFF�BOEFSF�
HFTFMFDUFFSEF�MFFSMJOHFO
�[PEBU�[F�PQ�HFMJKLF�BGTUBOE�WBO�FML�WBO�IFO�TUBBO�	E�X�[��FFO�
HFMJKL[JKEJHF�ESJFIPFL
��%F�ESJFIPFL�LBO�FMLF�HSPPUUF�IFCCFO
�NBBS� KF�NPFU�PQ�HFMJKLF�
BGTUBOE� [JKO� WBO� CFJEF� MFFSMJOHFO� EJF� KF� IFCU� HFTFMFDUFFSE�� "MT� KF� FFONBBM� JO� FFO�
HFMJKL[JKEJHF�ESJFIPFL�NFU�IFO�CFOU
�LVO�KF�TUPQQFO�NFU�CFXFHFO�

4UBSU� EF� BDUJWJUFJU� FO� HFOJFU� WBO� EF� BDUJF� UFSXJKM� EF[F� [JDI� POUWPVXU�� 8BU� FS� [BM�
HFCFVSFO
� JT� EBU� EF� HSPFQ� MFFSMJOHFO� CFHJOU� UF� CFXFHFO�� "BOHF[JFO� FMLF� MFFSMJOH� EF�
UXFF�BOEFSF�MFFSMJOHFO�JO�EF�HBUFO�IPVEU�EJF�[F�IFCCFO�HFTFMFDUFFSE�PN�FFO�ESJFIPFL�
NFF� UF� WPSNFO
� QSPCFSFO� [F� UPU� FFO� TUBCJFMF� PQTUFMMJOH� UF� LPNFO� [PEBU� [F� LVOOFO�
TUPQQFO� NFU� CFXFHFO�� .JTTDIJFO� IFFGU� FMLF� MFFSMJOH� WFSTDIJMMFOEF� MFFSMJOHFO�
HFTFMFDUFFSE� PN� FFO� ESJFIPFL� NFF� UF� WPSNFO
� EVT� KF� LVOU� [JFO� EBU� FFO� TUBCJFMF�
PQTUFMMJOH�OJFU�FFOWPVEJH�JT��)FU�MFVLF�WBO�EF�BDUJWJUFJU�JT�EBU�EF�NBTTB�MFFSMJOHFO�[JDI�
HFSVJTMPPT� WPPSUCFXFFHU� FO� FFO� TUBCJFMF� PQTUFMMJOH� [BM� POUTUBBO� VJU� XBU� JO� FFSTUF�
JOTUBOUJF� MJKLU� PQ� DIBPT�� 0N� EBBS� UF� LPNFO
� JT� FS� WFFM� BBOQBTTJOH� OPEJH
� NBBS� EF�
BBOQBTTJOHFO� HFCFVSFO� ABVUPNBUJTDI��� 6JUFJOEFMJKL� [VMMFO� BMMF� MFFSMJOHFO� PQ� HFMJKLF�
BGTUBOE�WBO�UXFF�BOEFSF�MFFSMJOHFO�LPNFO�UF�TUBBO��)FU�JT�FFO�JOHFXJLLFME�QBUSPPO�PN�
BBO�FFO�HSPFQ�NFOTFO�PQ�UF�MFHHFO
�NBBS�IFU�LBO�HFNBLLFMJKL�XPSEFO�CFSFJLU�BMT�FMLF�
JOEJWJEVFMF� MFFSMJOH� FFOWPVEJHXFH� XFSLU� WBOVJU� FFO� TJNQFMF� SFHFM�� &S� JT� HFFO�
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