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/HV�FDOFXODWULFHV�VRQW�LQWHUGLWHV

7RXWH�UpSRQVH�GHYUD�rWUH�FODLUHPHQW�MXVWLILpH�

/H�VXMHW�HVW�FRPSRVp�GH�GHX[�SDUWLHV LQGpSHQGDQWHV��

� OD�SUHPLqUH�pWXGLH�TXHOTXHV�SURSULpWpV�SK\VLFR�FKLPLTXHV�GX�SORPE�HW�GH�VHV�GpULYpV �

� OD�GHX[LqPH�DERUGH�WURLV�V\QWKqVHV�GX�MDVPRQDWH�GH�PpWK\OH�

'DQV�FKDTXH�SDUWLH��GH�QRPEUHXVHV�TXHVWLRQV�VRQW�LQGpSHQGDQWHV�

7RXWHV�OHV�GRQQpHV�XWLOHV�DX�SUREOqPH�VRQW�UHJURXSpHV�HQ�ILQ�GH�VXMHW�
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����

3DUWLH�� ��TXHOTXHV�XWLOLVDWLRQV�GX�SORPE

/H�SORPE��UHODWLYHPHQW�DERQGDQW�GDQV�OD�FUR�WH�WHUUHVWUH��HVW�O
XQ�GHV�PpWDX[�OHV�SOXV�DQFLHQQHPHQW�

FRQQXV�HW�WUDYDLOOpV��*UkFH�j�VD�IDFLOLWp�G
H[WUDFWLRQ�HW�j�VD�JUDQGH PDOOpDELOLWp��LO�D�pWp�IUpTXHPPHQW�

XWLOLVp��2Q�HQ�D�WURXYp�GDQV�GHV�SLJPHQWV�UHFRXYUDQW�GHV�WRPEHV�RX�GHV�GpSRXLOOHV�SUpKLVWRULTXHV�

6D�WR[LFLWp�pWDLW�FRQQXH�GHV�PpGHFLQV�HW�PLQHXUV�GH�O
$QWLTXLWp��/HV�5RPDLQV�TXL�O
XWLOLVDLHQW�VRXV�

IRUPH� G
DFpWDWH� GH� SORPE SRXU� FRQVHUYHU� HW� VXFUHU� OHXU� YLQ�� V¶pWDLHQW� UHQGX� FRPSWH� TXH� OHV� JURV�

EXYHXUV�VRXIIUDLHQW�G¶LQWR[LFDWLRQ��

'H� QRPEUHX[� FDV� G
LQWR[LFDWLRQ� �VDWXUQLVPH�� RQW� pWp� j� O¶RULJLQH� G¶XQH� UpJOHPHQWDWLRQ�

SURJUHVVLYHPHQW�PLVH�HQ�SODFH�GDQV�OD�SOXSDUW�GHV�SD\V�LQGXVWULHOV��/H�SORPE�D�DLQVL�pWp�LQWHUGLW�HQ�

)UDQFH�SRXU�OD�FRQIHFWLRQ�GHV�WX\DX[�GH�GLVWULEXWLRQ�G
HDX�SRWDEOH�HQ������

��� $WRPLVWLTXH

����� (FULUH� OD� FRQILJXUDWLRQ� pOHFWURQLTXH�GX�SORPE�3E� �=� �����GDQV� VRQ�pWDW� IRQGDPHQWDO��(Q�

GpGXLUH�VRQ�QRPEUH�G¶pOHFWURQV�GH�YDOHQFH�

����� 4XHOOH�HVW�OD�SRVLWLRQ��SpULRGH�HW�FRORQQH� GX�SORPE�GDQV�OD�FODVVLILFDWLRQ�SpULRGLTXH "�4XHO�

pOpPHQW��GX�FDUERQH��GH�O¶D]RWH�RX�GH�O¶R[\JqQH��DSSDUWLHQW�j�OD�FRORQQH�GX�SORPE "

��� /D�JDOqQH��PLQHUDL�SULQFLSDO

� (WXGH�FULVWDOORJUDSKLTXH�GH�OD�JDOqQH

/H�SULQFLSDO�PLQHUDL�GH�SORPE�HVW�OH�VXOIXUH�GH�SORPE�3E6� RX�JDOqQH� TXL�SRVVqGH�XQH�VWUXFWXUH�GH�

W\SH�FKORUXUH�GH�VRGLXP�1D&O�

����� ,QGLTXHU� VXU� WURLV� VFKpPDV��HQ�GLVWLQJXDQW�FODLUHPHQW� OHV�FDWLRQV�GHV�DQLRQV�SRXU� OD�PDLOOH�

FRQYHQWLRQQHOOH�GX�UpVHDX�FULVWDOOLQ�GH�3E6��OHV�SRVLWLRQV�GHV�FHQWUHV�GHV�LRQV�VLWXpV�GDQV �

� XQ�SODQ�FRUUHVSRQGDQW�j�XQH�IDFH�GX�FXEH �

� XQ�SODQ�SDUDOOqOH�j�XQH�IDFH�HW�SDVVDQW�SDU�OH�FHQWUH�GX�FXEH �

� XQ�SODQ�FRQWHQDQW�GHX[�DUrWHV�SDUDOOqOHV�Q¶DSSDUWHQDQW�SDV�j�OD�PrPH�IDFH�

����� 3UpFLVHU� OH� QRPEUH� G¶HQWLWpV� 3E6� SUpVHQWHV� GDQV� OD� PDLOOH� FRQYHQWLRQQHOOH� 4XHOOH� HVW� OD�

FRRUGLQHQFH�FDWLRQ�DQLRQ�SRXU�FHWWH�VWUXFWXUH�FULVWDOOLQH�GH�W\SH�1D&O�"�

����� (Q� DGPHWWDQW� XQH� WDQJHQFH� FDWLRQ�DQLRQ�� pWDEOLU� O¶H[SUHVVLRQ� GX� SDUDPqWUH� GH�PDLOOH�D HQ�

IRQFWLRQ�GHV�UD\RQV�GHV�LRQV��&DOFXOHU�XQH�YDOHXU�QXPpULTXH�GH�D�

����� &DOFXOHU� OD� YDOHXU�PLQLPDOH� GX� UDSSRUW� GHV� UD\RQV� LRQLTXHV� 1D

&O

5

5

�

�

SRXU� XQH� VWUXFWXUH� GH�

W\SH�1D&O� &HWWH�FRQGLWLRQ�HVW�HOOH�YpULILpH SRXU�OD�JDOqQH�"

� *ULOODJH�GH�OD�JDOqQH

/D�SUHPLqUH�pWDSH�GH�OD�PpWDOOXUJLH�GX�PLQHUDL�GH�SORPE�FRQVLVWH�HQ�XQ�JULOODJH�GH�OD�JDOqQH�3E6��

PHQpH�j�XQH�WHPSpUDWXUH�LQIpULHXUH�j�FHOOH�GH�VD�IXVLRQ��VHORQ�OD�UpDFWLRQ�QRWpH���� �

��3E6�V� � ��2��J� o ��3E2�V� � ��62��J� ���

����� 5HSUpVHQWHU�XQH�VWUXFWXUH�GH�/HZLV�GX�GLR[\GH�GH�VRXIUH�62���(Q�GpGXLUH��G¶DSUqV�OD�WKpRULH�

96(35��OD�JpRPpWULH�DXWRXU�GH�O¶DWRPH�FHQWUDO�
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����

����� -XVWLILHU�TXH�OH�GLR[\GH�GH�VRXIUH�HVW�SRODLUH��5HSUpVHQWHU�VRQ�PRPHQW�GLSRODLUH�

����� &DOFXOHU� OD� YDULDQFH� G¶XQ� V\VWqPH� R�� OD� WUDQVIRUPDWLRQ� PRGpOLVpH� SDU� OD� UpDFWLRQ� ���

FRQGXLUDLW�j�XQ�pWDW�G¶pTXLOLEUH��&RQFOXUH�

����� &DOFXOHU� O¶HQWKDOSLH�VWDQGDUG� q' +U DLQVL�TXH�O¶HQWURSLH�VWDQGDUG� q' 6U GH�OD� UpDFWLRQ���� j

����.��&RPPHQWHU�OH�VLJQH�GH�FHV�YDOHXUV�

����� 4XHOOH�HVW�O¶LQIOXHQFH�G¶XQH�DXJPHQWDWLRQ�GH�OD�WHPSpUDWXUH�VXU�O¶pTXLOLEUH���� j�SUHVVLRQ�HW�

FRPSRVLWLRQ�FRQVWDQWHV�"�-XVWLILHU�YRWUH�UpSRQVH�

4XHOOH� HVW� O¶LQIOXHQFH� G¶XQH� DXJPHQWDWLRQ� GH� OD� SUHVVLRQ� VXU� O¶pTXLOLEUH� ��� j� WHPSpUDWXUH� HW�

FRPSRVLWLRQ�FRQVWDQWHV�"�-XVWLILHU�YRWUH�UpSRQVH�

��� $OOLDJHV�SORPE�pWDLQ

/H�GLDJUDPPH�GH�SKDVH� LVREDUH� �3�� ���EDU�� VROLGH�OLTXLGH�GX�SORPE�HW�GH� O¶pWDLQ�� UHSUpVHQWp� FL�

DSUqV� �ILJXUH� ���� IDLW� DSSDUDvWUH� GHX[� ]RQHV� GH�PLVFLELOLWp� SDUWLHOOH� j� O¶pWDW� VROLGH� GX� SORPE� GDQV�

O¶pWDLQ�� QRWpH� . HW� GH� O¶pWDLQ� GDQV� OH� SORPE�� QRWpH� ��� /D� FRPSRVLWLRQ� GX�PpODQJH� HVW� GRQQpH� HQ�

SRXUFHQWDJH�PDVVLTXH�HQ�SORPE�QRWp�Z3E�

����� ,QGLTXHU�OD�QDWXUH�GHV�GLIIpUHQWHV�SKDVHV�GHV�GRPDLQHV�, j ,9�

����� 4XHO�HVW�OH�QRP�GX�PpODQJH�SUpVHQWDQW�XQ SRXUFHQWDJH�PDVVLTXH�GH����� ��HQ�SORPE "

����� 5HSUpVHQWHU� O¶DOOXUH�GHV�FRXUEHV�G¶DQDO\VH�GH�WHPSpUDWXUH��SRXU�XQ�UHIURLGLVVHPHQW� LVREDUH�

GH����� &�j���� &��GH�PpODQJHV�GH�SRXUFHQWDJH�PDVVLTXH�UHVSHFWLYHPHQW��� ��HW����� ��HQ�SORPE��

3UpFLVHU�� GDQV� FKDTXH� FDV�� OHV� SKpQRPqQHV� PLV� HQ� MHX� DX[� SRLQWV� SDUWLFXOLHUV� GH� FHV� FRXUEHV��

-XVWLILHU�O¶DOOXUH�UHODWLYH�GHV�SRUWLRQV�GH�FRXUEH�SDU�GHV�FDOFXOV�GH�YDULDQFH�

3RXU�UpDOLVHU�GHV�VRXGXUHV��RQ�XWLOLVH�FRXUDPPHQW�XQ�DOOLDJH�SORPE�pWDLQ�

����� 4XHO�SRXUFHQWDJH�PDVVLTXH�HQ�SORPE�FRQYLHQW�LO�G¶XWLOLVHU�SRXU�UpDOLVHU�DLVpPHQW�FH�W\SH�GH�

VRXGXUH "

7�� &�
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)LJXUH�� � GLDJUDPPH�GH�SKDVH�LVREDUH�VROLGH�OLTXLGH�GX�SORPE�pWDLQ��3�� ���EDU�
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��� /H�SORPE�HQ�VROXWLRQ�DTXHXVH

� 'LDJUDPPH�(�S+�GX�SORPE�j�����.

/HV� HVSqFHV� SULVHV� HQ� FRPSWH� SRXU� OD� FRQVWUXFWLRQ� GX� GLDJUDPPH� (�S+� GX� SORPE� UHSUpVHQWp�

FL�DSUqV��ILJXUH����VRQW�OHV�VXLYDQWHV��

3E�V���3E2�V���3E2��V���3E�2��V���3E
��
�DT��� �+3E2� �DT��� ��

�3E2 �DT��

&RQYHQWLRQV�GH�WUDFp�GX�GLDJUDPPH�(�S+ �

/D�FRQFHQWUDWLRQ�GH�FKDTXH�HVSqFH�GLVVRXWH�HVW�pJDOH�j ��&  ��� î ��
��
PRO�/

��
�

2Q�VXSSRVH�TX¶j�OD�IURQWLqUH�HQWUH�GHX[�HVSqFHV�GLVVRXWHV��LO�\�D�pJDOLWp�GHV�FRQFHQWUDWLRQV�PRODLUHV�

HQWUH�FHV�GHX[�HVSqFHV��

(Q�SRLQWLOOpV��VRQW�UHSUpVHQWpHV�OHV�GURLWHV�IURQWLqUHV�UHODWLYHV�DX[�FRXSOHV�UHGR[�GH�O¶HDX��

� S+

(�9�

�)�

�*�

�%� �(�

�&�

�$�

�'�
S+�

���

�

�

��

)LJXUH�� � GLDJUDPPH�(�S+�GX�SORPE

����� $WWULEXHU�FKDFXQ�GHV�GRPDLQHV�GX�GLDJUDPPH�(�S+�j�O¶XQH�GHV�HVSqFHV�FKLPLTXHV�SULVHV�HQ�

FRPSWH�SRXU�OD�FRQVWUXFWLRQ�GH�FH�GLDJUDPPH��-XVWLILHU�YRWUH�UpSRQVH�

����� 4XHOV�VRQW�OHV�GRPDLQHV�GH�FRUURVLRQ��G¶LPPXQLWp�HW�GH�SDVVLYDWLRQ�GX�SORPE "

����� 'pWHUPLQHU� OD� YDOHXU� GH� OD� SHQWH� GH� OD� GURLWH� IURQWLqUH� HQWUH� OHV� GRPDLQHV� GH� 3E2��V�� HW�

3E
��
�DT���

����� &DOFXOHU�OHV�YDOHXUV�GH�S+�OLPLWHV�GX�GRPDLQH�G¶H[LVWHQFH�GH�3E2�V��

����� (FULUH��j�O¶DLGH�GX�GLDJUDPPH��O¶pTXDWLRQ�GH�WUDQVIRUPDWLRQ�GX�SORPE�DX�FRQWDFW�G¶XQH�HDX�

DpUpH�HW�GH�S+�YRLVLQ�GH����FRQWHQXH�GDQV�XQH�FDQDOLVDWLRQ�DX�SORPE�

Téléchargé gratuitement sur www.Doc-Solus.fr .

http://www.doc-solus.fr/


CCP Chimie 1 PC 2014 — Énoncé 5/12

����

� (WXGH�GX�IRQFWLRQQHPHQW�HQ�GpFKDUJH�GH�O¶DFFXPXODWHXU�DX�SORPE

2Q� pWXGLH� j� ���� .� OH� IRQFWLRQQHPHQW� GH� O¶DFFXPXODWHXU� DX� SORPE� DOLPHQWDQW� OHV� FRPSRVDQWV�

pOHFWULTXHV�GHV�YpKLFXOHV�DXWRPRELOHV�HW�GRQW�OD�FKDvQH�pOHFWURFKLPLTXH�HVW�V\PEROLVpH�FL�DSUqV �

3E�V��_ 3E62��V��_ VROXWLRQ�DTXHXVH�G¶DFLGH�VXOIXULTXH�_ 3E62��V��_ 3E2��V��_ 3E�V��

2Q� VXSSRVH�TXH� O¶DFLGH� VXOIXULTXH�+�62� HVW� XQ�GLDFLGH�GRQW� OHV�GHX[�DFLGLWpV� VRQW�� HQ�SUHPLqUH�

DSSUR[LPDWLRQ��IRUWHV�GDQV�O¶HDX��

/H�S+�GH� OD�VROXWLRQ�DTXHXVH�G¶DFLGH�VXOIXULTXH�GH� O¶DFFXPXODWHXU�DX�SORPE�HVW�SURFKH�GH����2Q�

DVVLPLOH�QpDQPRLQV��SRXU�OHV�VROXWpV�GH�FHWWH�VROXWLRQ��O¶DFWLYLWp�GX�VROXWp�QRWpH�D DX�UDSSRUW�F�F�� F

FRQFHQWUDWLRQ�PRODLUH�HQ�VROXWp�HW�F��FRQFHQWUDWLRQ�PRODLUH�VWDQGDUG�

/H�SORPE�3E�V��VHUW�GH�FRQGXFWHXU�PpWDOOLTXH�j�O¶pOHFWURGH�GH�GURLWH�

����� 4XHO�HVW�OH�U{OH�GH�OD�VROXWLRQ�DTXHXVH�G¶DFLGH�VXOIXULTXH GDQV�O¶DFFXPXODWHXU�DX�SORPE�"

����� &RPSDUHU��GH� IDoRQ�TXDOLWDWLYH�� OHV� VROXELOLWpV�GX�VXOIDWH�GH�SORPE�GDQV� O¶HDX�HW�GDQV�XQH�

VROXWLRQ�DTXHXVH�G¶DFLGH�VXOIXULTXH�

����� ,GHQWLILHU� OD� FDWKRGH HW� O¶DQRGH�� (FULUH� O¶pTXDWLRQ� GH� OD� UpDFWLRQ� GH� IRQFWLRQQHPHQW� HQ�

GpFKDUJH�GH�O¶DFFXPXODWHXU�DX�SORPE�HQ�WHQDQW�FRPSWH�GHV�HVSqFHV�SUpSRQGpUDQWHV�

����� 6FKpPDWLVHU�OD�FLUFXODWLRQ�GH�WRXV�OHV�SRUWHXUV�GH�FKDUJH�ORUV�GX�IRQFWLRQQHPHQW�HQ�GpFKDUJH�

GH�O¶DFFXPXODWHXU�DX�SORPE�

������ &DOFXOHU�OD�YDOHXU�GH�OD�IRUFH�pOHFWURPRWULFH�VWDQGDUG�j�LQWHQVLWp�QXOOH�GH�O¶DFFXPXODWHXU�DX�

SORPE��&RPPHQWHU�FHWWH�YDOHXU�VDFKDQW�TX¶XQH�EDWWHULH�GH�YRLWXUH�GpOLYUH�HQ�JpQpUDO����9�

/RUVTXH�O¶DFFXPXODWHXU�DX�SORPE�HVW�DX�UHSRV�HW�j�O¶DLU�OLEUH��RQ�FRQVWDWH�TX¶LO�V¶DXWR�GpFKDUJH�

������ (FULUH� OHV� pTXDWLRQV� GHV� UpDFWLRQV� UHVSRQVDEOHV� GH� O¶DXWR�GpFKDUJH� GH� O¶DFFXPXODWHXU� j�

O¶DQRGH HQ� WHQDQW FRPSWH� GHV� HVSqFHV� SUpSRQGpUDQWHV�� /¶XQH� GH� FHV� UpDFWLRQV� SUpVHQWH�W�HOOH� XQ�

GDQJHU "�6L�RXL��MXVWLILHU�

� (WXGH�G¶XQH�pOHFWURGH�DX�SORPE�HW�GH�OD�WHQVLRQ�OLPLWH�GH�FKDUJH�

GH�O¶DFFXPXODWHXU

/D�FRXUEH�LQWHQVLWp�SRWHQWLHO��ILJXUH��� SDJH�VXLYDQWH��UHSUpVHQWH�O¶LQWHQVLWp�VXUIDFLTXH�- RX�GHQVLWp�

GH�FRXUDQW��PHVXUpH�SDU�XQLWp�GH�VXUIDFH��HQ�$�P
�
��GH�O¶pOHFWURGH�GH�SORPE��HQ�IRQFWLRQ�GX�SRWHQWLHO�

( �HQ�9� LPSRVp�j�FHWWH�PrPH�pOHFWURGH��

/¶pOHFWURGH�HQ�SORPE�SORQJH�GDQV�XQH�VROXWLRQ�DTXHXVH�GpVDpUpH��VDQV�GLR[\JqQH�GLVVRXV��G¶DFLGH�

VXOIXULTXH�GH�S+�§���HW�GH�WHPSpUDWXUH�IL[pH�j�����.�

3DU� FRQYHQWLRQ�� O¶LQWHQVLWp� VXUIDFLTXH� DQRGLTXH� HVW� FRPSWpH� SRVLWLYHPHQW�� O¶LQWHQVLWp� VXUIDFLTXH�

FDWKRGLTXH�QpJDWLYHPHQW�

/HV�LRQV�VXOIDWH�
��
�62 QH�VRQW SDV�pOHFWUR�DFWLIV�

������ (FULUH�OHV�pTXDWLRQV�GHV�UpDFWLRQV�pOHFWURFKLPLTXHV�FRUUHVSRQGDQW�DX[�SDUWLHV��DE��HW��FG� GH�

OD�FRXUEH�LQWHQVLWp�SRWHQWLHO�

������ ([SOLTXHU�VXFFLQFWHPHQW�SRXUTXRL� OD�GHQVLWp�GH�FRXUDQW�- HVW�TXDVL�QXOOH�VXU� OHV�SDUWLHV�GH�

FRXUEH� �EF��HW� �HI�� 1RPPHU��SRXU�FHWWH�GHUQLqUH�� OH�SKpQRPqQH�j� O¶RULJLQH�G¶XQH� LQWHQVLWp�TXDVL�

QXOOH�

������ ([SOLTXHU� VLPSOHPHQW� OD� GpFURLVVDQFH� REVHUYpH� SRXU� OD� SDUWLH� GH� FRXUEH� �GH��� (FULUH�

O¶pTXDWLRQ�GH�OD�UpDFWLRQ pOHFWURFKLPLTXH�FRUUHVSRQGDQWH��
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������ (FULUH�O¶pTXDWLRQ�GH�OD�UpDFWLRQ�pOHFWURFKLPLTXH�FRUUHVSRQGDQW�j�OD�SDUWLH�GH�FRXUEH�REVHUYpH�

DX�GHOj�GX�SRLQW�I�

������ 3RXUTXRL� HVW�LO� QpFHVVDLUH� GH� QH� SDV� GpSDVVHU� XQH� WHQVLRQ� OLPLWH� ORUV� GH� OD� FKDUJH� GH�

O¶DFFXPXODWHXU VL�FHOXL�FL�HVW�VFHOOp�"�

- �$�P
�
�

(�9�

��

� �� ��

D

E F

G

H I

���� ���� ����

)LJXUH�� ��FRXUEH�LQWHQVLWp�SRWHQWLHO�VXU�XQH�pOHFWURGH�GH�SORPE
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3DUWLH�� � WURLV�V\QWKqVHV�GX�MDVPRQDWH�GH�PpWK\OH

,O� HVW� UHFRPPDQGp� G¶XWLOLVHU�� XQLTXHPHQW SRXU� O¶pFULWXUH� GHV� PpFDQLVPHV�� GHV� UHSUpVHQWDWLRQV�

VLPSOLILpHV GHV�PROpFXOHV�QH�SRXYDQW� IDLUH�DSSDUDvWUH�TXH� OH� VHXO�JURXSH�FDUDFWpULVWLTXH�FRQFHUQp�

SDU�OD�WUDQVIRUPDWLRQ�pWXGLpH�

/HV�MDVPRQDWHV VRQW�GHV�KRUPRQHV YpJpWDOHV�GRQW�OH�U{OH�SULQFLSDO�HVW�GH�UpJXOHU�OD�FURLVVDQFH�HW�OH�

GpYHORSSHPHQW�GHV�SODQWHV��/HV�MDVPRQDWHV�FRPSUHQQHQW�O
DFLGH�MDVPRQLTXH HW�VHV�HVWHUV��WHO�TXH�OH�

MDVPRQDWH�GH�PpWK\OH UHSUpVHQWp FL�GHVVRXV �

2

&2�&+�

MDVPRQDWH GH PpWK\OH

�

�

��

�

�


�
 �


�


�


�� ��

/¶REMHFWLI� GH� FHWWH� SDUWLH� HVW� G¶pWXGLHU� HW� GH� FRPSDUHU� WURLV� V\QWKqVHV� GX� MDVPRQDWH� GH� PpWK\OH

SDUWDQW�GH�OD�F\FORSHQW���qQ���RQH��FRPSRVp���

��� (WXGH�SUpOLPLQDLUH

� (WXGH�VWpUpRFKLPLTXH�GX�MDVPRQDWH�GH�PpWK\OH

����� 'pWHUPLQHU� OD� FRQILJXUDWLRQ� GHV� DWRPHV� GH� FDUERQH� DV\PpWULTXHV� DLQVL� TXH� FHOOH� GH� OD�

GRXEOH�OLDLVRQ�& &�GX MDVPRQDWH�GH�PpWK\OH� -XVWLILHU�YRWUH�UpSRQVH�

����� &RPELHQ�GH�VWpUpRLVRPqUHV�GH�FRQILJXUDWLRQ�OH�MDVPRQDWH�GH�PpWK\OH SRVVqGH�W�LO�"

� 3UpSDUDWLRQ�GH�OD�F\FORSHQW���qQ���RQH

/D�F\FORSHQW���qQ���RQH�� HVW� IRUPpH�SDU�XQ�FKDXIIDJH�SURORQJp�GX�FRPSRVp����GH�IRUPXOH�EUXWH�

&�+�2���GDQV�OH�PpWKDQRO�HQ�SUpVHQFH�GH�FDUERQDWH�GH�VRGLXP�1D�&2��

/H� VSHFWUH� LQIUDURXJH� GH� � SUpVHQWH�� HQWUH� DXWUHV�� XQH� EDQGH� ODUJH� FHQWUpH� YHUV� � ���� FP
��
�� XQH�

EDQGH�YHUV�� ����FP
��
HW�GHX[�EDQGHV�YRLVLQHV�j�� ����HW�� ����FP

��
��$XFXQH�EDQGH�Q¶HVW�REVHUYpH�

DX�GHOj� GH� � ���� FP
��
�� /H� VSHFWUH�501�

�
+�GH�� SUpVHQWH� OHV� VLJQDX[�GRQQpV GDQV� OH� WDEOHDX� FL�

GHVVRXV �

SURWRQV GpSODFHPHQW�FKLPLTXH

HQ�SSP

PXOWLSOLFLWp FRQVWDQWH�GH�FRXSODJH

HQ�+]

LQWpJUDWLRQ

+D ��� VLQJXOHW ��+

+E ��� WULSOHW ��� ��+

+F ��� j�GpILQLU ��+

+G ��� WULSOHW ��� ��+

7DEOHDX��

����� 'pWHUPLQHU� OH� QRPEUH� G¶LQVDWXUDWLRQV� GX� FRPSRVp� � HW� UHSUpVHQWHU� OHV� VWUXFWXUHV�

WRSRORJLTXHV�GH�� HW���

����� $WWULEXHU�OHV�EDQGHV�,5�DX[�OLDLVRQV�FRQFHUQpHV�HW�O¶HQVHPEOH�GHV�VLJQDX[�REVHUYpV�HQ�501�

DX[�GLIIpUHQWV�SURWRQV�QRWpV�+D ± +G GX�FRPSRVp���

����� 4XHOOH�HVW�OD�PXOWLSOLFLWp�DWWHQGXH�SRXU�OH�VLJQDO�j�����SSP "
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����� 4XHO�HVW�OH�U{OH�GX�FDUERQDWH�GH�VRGLXP�1D�&2� SRXU�OD�WUDQVIRUPDWLRQ�� :�� "�3URSRVHU�XQ�

PpFDQLVPH�UpDFWLRQQHO�SRXU�FHWWH�WUDQVIRUPDWLRQ�

� 5pDFWLRQ�GH�OD�F\FORSHQW���qQ���RQH DYHF�XQ�GLqQH

/D� F\FORSHQW���qQ���RQH� � HVW� PLVH� HQ� VROXWLRQ� GDQV� OH� [\OqQH� �GLPpWK\OEHQ]qQH�� HQ� SUpVHQFH�

GH ��pWKR[\EXWD�����GLqQH����2Q�REWLHQW�PDMRULWDLUHPHQW�OH�FRPSRVp���

2&+�&+�

2

�

/HV� FRQGLWLRQV� H[SpULPHQWDOHV� GH� FHWWH� WUDQVIRUPDWLRQ� RQW� pWp� RSWLPLVpHV� ORUV� GH� O¶pWXGH� G¶XQH�

UpDFWLRQ�PRGqOH�HQWUH�OH�SURS���qQDO�HW� OH�GLqQH�� GRQW� OHV�RUELWDOHV�S IURQWLqUHV�VRQW�SUpFLVpHV�HQ�

GRQQpHV��2Q�DGPHW�TXH�OHV�UpDFWLRQV�HQWUH�FHV�GLIIpUHQWV�UpDFWLIV RQW�OLHX�VRXV�FRQWU{OH�RUELWDODLUH�

����� 1RPPHU�OD�UpDFWLRQ�FRQGXLVDQW�DX�FRPSRVp���

����� ,GHQWLILHU� OHV� RUELWDOHV� IURQWLqUHV� PLVHV� HQ� MHX� GDQV� OD� UpDFWLRQ� HQWUH� OH� SURS���qQDO HW� OH�

GLqQH ��

����� 5HSUpVHQWHU� O¶LQWHUDFWLRQ� RUELWDODLUH� SUpSRQGpUDQWH� HQWUH� OH� SURS���qQDO HW� OH� GLqQH� ��� (Q�

GpGXLUH�OD�IRUPXOH�WRSRORJLTXH�GX�SURGXLW�REWHQX�

������ 5HSUpVHQWHU��HQ�FRQYHQWLRQ�GH�&UDP��OH�RX�OHV�VWpUpRLVRPqUH�V� GX�FRPSRVp�� IRUPp�V��SDU�

UpDFWLRQ� GH� OD� F\FORSHQW���qQ���RQH � DYHF� OH� GLqQH ��� /D� VROXWLRQ� REWHQXH� SUpVHQWH�W�HOOH� XQH�

DFWLYLWp�RSWLTXH "�-XVWLILHU�YRWUH�UpSRQVH�

��� 8QH�V\QWKqVH�LQGXVWULHOOH�GX�MDVPRQDWH�GH�PpWK\OH

8QH�V\QWKqVH�LQGXVWULHOOH�GX�MDVPRQDWH�GH�PpWK\OH XWLOLVH�OH�FKORURSUqQH�RX���FKORUREXWD�����GLqQH�

GRQW� OD� UpDFWLRQ� DYHF� OD� F\FORSHQW���qQ���RQH� � GRQQH� OD� FKORURLQGpQRQH� ��� &HWWH� GHUQLqUH� HVW�

HQVXLWH�WUDQVIRUPpH�HQ�GHX[�pWDSHV��GpFULWHV�FL�DSUqV��HQ�HVWHU�PpWK\OLTXH�� �

&O

2

&2�&+�

2

2

FKORURLQGpQRQH � �

� 2XYHUWXUH�GX�F\FOH�LQVDWXUp�GH�OD�FKORURLQGpQRQH

/D�FKORURLQGpQRQH�� HVW� WUDLWpH�j�EDVVH�WHPSpUDWXUH�SDU� O¶R]RQH�GDQV�O¶pWKDQRDWH�G¶pWK\OH��/¶DMRXW�

G¶XQ�ODUJH�H[FqV�GH�GLPpWK\OVXOIXUH��&+���6�FRQGXLW�DX�FRPSRVp�� GH�IRUPXOH�EUXWH�&�+��&O2���&H�

GHUQLHU��PLV�HQ�VROXWLRQ GDQV�OH�PpWKDQRO�HQ�SUpVHQFH�GH�S\ULGLQH�&�+�1��HVW� WUDQVIRUPp�HQ�HVWHU�

PpWK\OLTXH���

����� 5HSUpVHQWHU�OD�IRUPXOH�WRSRORJLTXH�SODQH�GX�FRPSRVp���

����� 3URSRVHU�XQ�PpFDQLVPH�SRXU�OD�UpDFWLRQ�GH�WUDQVIRUPDWLRQ�GH�� HQ���
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� 2EWHQWLRQ�GX�MDVPRQDWH�GH�PpWK\OH

/H�MDVPRQDWH�GH�PpWK\OH HVW�SUpSDUp�j�SDUWLU�GH� O¶HVWHU�PpWK\OLTXH�� VHORQ�XQH�UpDFWLRQ�UpDOLVpH�j�

SDUWLU�GX�UpDFWLI����&H�GHUQLHU�HVW�IRUPp�HQ�GHX[�pWDSHV �

� �
UH
pWDSH �� OH���EURPRSURSDQH� VRXPLV� j�XQ� H[FqV�GH� WULSKpQ\OSKRVSKLQH�33K� FRQGXLW� j� OD�

IRUPDWLRQ�G¶XQ�VROLGH�LRQLTXH�� �

� �
H
pWDSH �� OH� VROLGH� LRQLTXH����PLV� HQ� VROXWLRQ� GDQV� XQ� VROYDQW� DSSURSULp�� HVW� WUDLWp� SDU� GX�

EXW\OOLWKLXP�SRXU�REWHQLU�OH�UpDFWLI���

����� 5HSUpVHQWHU� OD� IRUPXOH� WRSRORJLTXH� GX� VHO� ��� 3UpFLVHU� OH� PpFDQLVPH� PLV� HQ� MHX� SRXU� VD�

IRUPDWLRQ�

����� 4XHO� VROYDQW�� GX� PpWKDQRO� RX� GX� WROXqQH� �RX� PpWK\OEHQ]qQH��� XWLOLVHU� SRXU� IRUPHU� OH�

UpDFWLI � GDQV�OD�VHFRQGH�pWDSH�"

����� 1RPPHU� OD� UpDFWLRQ� SHUPHWWDQW� GH� SUpSDUHU� OH� MDVPRQDWH� GH� PpWK\OH j� SDUWLU� GH� O¶HVWHU�

PpWK\OLTXH�� HW�GH����5HSUpVHQWHU�OD�IRUPXOH�WRSRORJLTXH�GX�UpDFWLI���

���� 8QH�GHX[LqPH�V\QWKqVH�DYHF�F\FOLVDWLRQ�LQWHUPpGLDLUH

8QH�DXWUH�YRLH�GH�V\QWKqVH��pJDOHPHQW�GpYHORSSpH�j�SDUWLU�GH�OD�F\FORSHQW���qQ���RQH��� FRQVLVWH�j�

WUDQVIRUPHU� FHWWH�GHUQLqUH� HQ�XQ FRPSRVp��� j� O¶DLGH�G¶pWKDQH�����GLRO� HQ�SUpVHQFH�G¶DFLGH�SDUD�

WROXqQHVXOIRQLTXH��RX�$376� UHSUpVHQWp�FL�DSUqV��

62�+ $376

����� 5HSUpVHQWHU�OD�IRUPXOH�WRSRORJLTXH�GX�FRPSRVp�����1RPPHU�OD�IRQFWLRQ�IRUPpH��

����� 4XHO� HVW� O¶LQWpUrW� G¶XWLOLVHU� O¶DFLGH� SDUD�WROXqQHVXOIRQLTXH GDQV� OD� WUDQVIRUPDWLRQ� GH� � HQ�

�� "�3URSRVHU�XQ�PpFDQLVPH SRXU�OD�IRUPDWLRQ�GH����

/H�FRPSRVp�����WUDLWp�SDU�OH���PpWK\OEXWD�����GLqQH��FRQGXLW�SULQFLSDOHPHQW�DX�FRPSRVp����

����� (Q� DGPHWWDQW� TXH� OD� UpDFWLRQ� GH� IRUPDWLRQ� GX� FRPSRVp� �� VXLW� OH� PrPH� W\SH� GH�

UpJLRVpOHFWLYLWp�TXH�FHOOH�REVHUYpH�SRXU�OD�IRUPDWLRQ�GX�FRPSRVp����pFULUH� OD�IRUPXOH�WRSRORJLTXH�

SODQH�GH����

/¶DFWLRQ�VXU��� GH�WpWUDR[\GH�G¶RVPLXP�2V2� FRQGXLW�DX�FRPSRVp���� &H�GHUQLHU�HVW�WUDQVIRUPp�SDU�

XQ�UpDFWLI�DGpTXDW�HQ�FRPSRVp��� �

2

2

22

��

����� 5HSUpVHQWHU�OD�IRUPXOH�WRSRORJLTXH�SODQH�GX�FRPSRVp�����3URSRVHU�XQ�UpDFWLI�DGpTXDW�SRXU�

WUDQVIRUPHU��� HQ����
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/D�VXLWH�GH�OD�V\QWKqVH�PHW�HQ�MHX�XQH�UpDFWLRQ�GLWH�© KDORIRUPH ª��&HOOH�FL�FRQVLVWH�j�WUDQVIRUPHU�

XQH� PpWK\OFpWRQH� HQ� DFLGH� FDUER[\OLTXH� SDU� DFWLRQ� GX� GLEURPH� HQ� PLOLHX� EDVLTXH� VXLYLH� G¶XQH�

DFLGLILFDWLRQ��,O�VH�IRUPH�DX�FRXUV�GH�FHWWH�WUDQVIRUPDWLRQ�XQH�WULEURPRPpWK\OFpWRQH� QRQ�LVROpH� TXL�

VH�WUDQVIRUPH�LQ�VLWX�HQ�WULEURPRPpWKDQH�RX�EURPRIRUPH�HW�HQ�LRQ�FDUER[\ODWH �

5

2

2

DFLGH FDUER[\OLTXH

5

2

&+�

%U�

1D2+

5

2

&%U�

PpWK\OFpWRQH WULEURPRPpWK\OFpWRQH

1D2+
�

WULEURPRPpWKDQH
RX EURPRIRUPH

+&%U�

DFLGLILFDWLRQ

5

2

2+

����� 3URSRVHU��SDU�DQDORJLH�DYHF�O¶DFWLRQ�G¶XQ�QXFOpRSKLOH�VXU�XQ�GpULYp�G¶DFLGH�FDUER[\OLTXH��XQ�

PpFDQLVPH�SRXU�OD�WUDQVIRUPDWLRQ�GH�OD WULEURPRPpWK\OFpWRQH�HQ�LRQ�FDUER[\ODWH�

����� 3URSRVHU�� HQ� SUpFLVDQW� OHV� UpDFWLIV� XWLOLVpV�� XQH� VXLWH� GH� UpDFWLRQV� SRXU� WUDQVIRUPHU� OH�

FRPSRVp�����UHSUpVHQWp�j�OD�TXHVWLRQ��������HQ�MDVPRQDWH�GH�PpWK\OH�

���� 8QH�WURLVLqPH�V\QWKqVH�SDU�DGGLWLRQ�GH�0LFKDHO

8QH� DXWUH� V\QWKqVH� XWLOLVH� FRPPH� UpDFWLI� GDQV� OD� SUHPLqUH� pWDSH� O¶DFLGH� PDORQLTXH� RX� DFLGH�

SURSDQHGLRwTXH��&HOXL�FL� HVW� WUDLWp�SDU� OH�PpWKDQRO� HQ�SUpVHQFH�G¶DFLGH� VXOIXULTXH�SRXU�REWHQLU� OH�

FRPSRVp�����&H�FRPSRVp�����PLV�HQ�VROXWLRQ�GDQV�OH�'062�RX�GLPpWK\OVXOIR[\GH��HVW�WUDLWp�SDU�GX�

PpWKDQRODWH�GH�VRGLXP�&+�21D��2Q�DMRXWH�HQVXLWH�OD�F\FORSHQW���qQ���RQH����,O�VH�IRUPH�DORUV�XQ�

FRPSRVp�LRQLTXH��� QRQ�LVROp��2Q�OXL�DGGLWLRQQH�DORUV�OH�EURPRDOF\QH��� HW�RQ�LVROH�OH�GLHVWHU����

&HV�GHX[�GHUQLHUV�FRPSRVpV�VRQW�UHSUpVHQWpV�FL�DSUqV��

%U
��

2

&2�&+�

&2�&+�

��

����� (FULUH� OD� IRUPXOH� WRSRORJLTXH� GX� FRPSRVp� ���� 4XHO� HVW� O¶LQWpUrW� GH� OD� WUDQVIRUPDWLRQ GH�

O¶DFLGH�PDORQLTXH�HQ��� "

����� 4XHOOH�HVW�O¶DFWLRQ�GX�PpWKDQRODWH�GH�VRGLXP�VXU�OH�FRPSRVp��� "�$XUDLW�RQ�SX�XWLOLVHU�SRXU�

FHWWH�PrPH�UpDFWLRQ�O¶pWKDQRODWH�GH�VRGLXP "�-XVWLILHU�YRWUH�UpSRQVH�

����� 3URSRVHU��SDU�DQDORJLH�DYHF�OD�UpDFWLYLWp�GHV�GLRUJDQRFXSUDWHV�GH�OLWKLXP�VXU�GHV�pQRQHV��XQ�

PpFDQLVPH� SRXU� OD� UpDFWLRQ� GH� IRUPDWLRQ� GX� FRPSRVp� LRQLTXH� ���� 5HSUpVHQWHU� VD� IRUPXOH�

WRSRORJLTXH�SODQH�

/H�EURPRDOF\QH��� HVW�IRUPp�VHORQ�OD�VpTXHQFH�UpDFWLRQQHOOH�VXLYDQWH �

� �
UH
pWDSH ��OH�EXW���\QH�HVW�WUDLWp�j�EDVVH�WHPSpUDWXUH�SDU�OH�FKORUXUH�GH�PpWK\OPDJQpVLXP �

ORUVTXH�OH�GpJDJHPHQW�JD]HX[�REVHUYp�FHVVH��RQ�DMRXWH�GX�PpWKDQDO��$SUqV�K\GURO\VH�DFLGH��

RQ�REWLHQW����

� �
H
pWDSH ��OH�FRPSRVp��� HVW�WUDQVIRUPp�HQ �� SDU�DFWLRQ�GX�WULEURPXUH�GH�SKRVSKRUH�3%U��
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����� ,QGLTXHU� OD� QDWXUH� GX� JD]� IRUPp� ORUV� GH� OD� SUHPLqUH� pWDSH�� $� TXHOOH� IDPLOOH� GH� UpDFWLRQ�

DSSDUWLHQW�OD�WUDQVIRUPDWLRQ�GX�EXW���\QH�SDU�OH�FKORUXUH�GH�PpWK\OPDJQpVLXP "

����� 5HSUpVHQWHU� OD� IRUPXOH� WRSRORJLTXH� GX� FRPSRVp� ���� 3URSRVHU� XQ� PpFDQLVPH� SRXU� VD�

IRUPDWLRQ��

����� (FULUH�O¶pTXDWLRQ�GH�OD�WUDQVIRUPDWLRQ�GH��� HQ����

&HWWH� V\QWKqVH� VH� WHUPLQH� SDU� XQH� UpDFWLRQ� GH� GLK\GURJpQDWLRQ� GH� �� HQ� ��� SXLV� SDU� XQH�

GpFDUER[\ODWLRQ�GX�GLHVWHU����

����� 4XHO� FDWDO\VHXU� XWLOLVHU� SRXU� K\GURJpQHU��� HQ��� HQ� YXH� GH� OD� V\QWKqVH� GX� MDVPRQDWH� GH�

PpWK\OH "�5HSUpVHQWHU�OD�IRUPXOH�WRSRORJLTXH�GH����

����� 3URSRVHU�XQH�VXLWH�GH�WUDQVIRUPDWLRQV��HQ�SUpFLVDQW�OHV�UpDFWLIV�HW�OHV�FRQGLWLRQV�RSpUDWRLUHV�

DXWUHV� TXH� FHOOHV� GpYHORSSpHV� SDU� .UDSFKR� HW� GpFULWHV� FL�DSUqV�� SHUPHWWDQW� GH� UpDOLVHU� OD�

GpFDUER[\ODWLRQ�G¶XQ�E�GLHVWHU��

/D� UpDFWLRQ� GH� GpFDUER[\ODWLRQ� j� FKDXG� GX� E�GLHVWHU� �� D� pWp� UpDOLVpH� VHORQ� GHV� FRQGLWLRQV�

RSpUDWRLUHV� GpYHORSSpHV� SDU� .UDSFKR �� WUDLWHPHQW� GH� �� HQ� VROXWLRQ� GDQV� OH� GLPpWK\OVXOIR[\GH�

�'062�� HQ� SUpVHQFH� G¶XQ� H[FqV� GH� FKORUXUH� GH� OLWKLXP�/L&O��2Q�REWLHQW� GDQV� FHV� FRQGLWLRQV� XQ�

GpJDJHPHQW�JD]HX[�HW�GX�FKORURPpWKDQH�HW��DSUqV�K\GURO\VH��XQ�HVWHU��

2 2
&+�

2

5


2

5
2

2

5


5
&+�&O

/L&O

'062
&KDXIIDJH

SXLV K\GURO\VH

� � JD]

����� 3UpFLVHU� OH� PpFDQLVPH� GH� OD� UpDFWLRQ� GH� GpFDUER[\ODWLRQ� GDQV� OHV� FRQGLWLRQV� RSpUDWRLUHV�

GpYHORSSpHV�SDU�.UDSFKR� VDFKDQW�TXH�OD�SUHPLqUH�pWDSH�PHW�HQ�MHX�O¶DQLRQ�FKORUXUH�HW�FRQGXLW�j�OD�

IRUPDWLRQ�GH�FKORURPpWKDQH�HW�G¶XQ�LQWHUPpGLDLUH�DQLRQLTXH��
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�����

'RQQpHV j�����. �

1XPpUR�DWRPLTXH � & ��� ��1 ��� ��2 ��� ��6 ���� ��3E ����

5D\RQ�LRQLTXH�HQ�SP � 5�3E
��
��§���� ��5�6

��
��§����

0DVVH�PRODLUH � 0�3E6��§�����J�PRO
��

1RPEUH�G¶$YRJDGUR � 1D §���� î ��
��
PRO

��

&RQVWDQWH�GHV�JD]�SDUIDLWV � 5 §�����-�.
��
�PRO

��

(QWKDOSLHV�VWDQGDUG�GH�IRUPDWLRQ� I+' q ��HQWURSLHV�PRODLUHV�VWDQGDUG� P6
q �

&RPSRVp
I+' q �HQ�N-�PRO

��
�

P6
q �HQ�-�.

��
�PRO

��
�

62��J� � ��� ���

3E2�V� � ��� ��

3E6�V� � ��� ��

2��J� ���

9DOHXUV�QXPpULTXHV��

57
��

)
OQ  ������9 � ����ORJ | � ����ORJ | � ���� | � ���

�
� | � ���� |

3RWHQWLHOV�VWDQGDUG�UHGR[�HQ�YROW��

&RXSOH�UHGR[ 3E62��3E 3E
��
�3E +

�
�+� 2��+�2 3E2��3E

��
3E2��3E62�

(���9ROW� � ���� � ���� ���� ���� ���� ����

3URGXLW�GH�VROXELOLWp .V �

3E2�V����+�2  �3E
��
�DT������+2

�
�DT�

�

����
V. ��� 

3E2�V������+�2� �
�

�+3E2 �DT����+�2
�
�DT�

�

����
V. ��� 

&RQVWDQWH�G¶pTXLOLEUH�G¶DXWRSURWRO\VH�GH�O¶HDX ��.H  ���
���

'RQQpHV�VSHFWUDOHV �
'RQQpHV�501�

�
+ ��JDPPH�GH�GpSODFHPHQWV�FKLPLTXHV�G HQ�SSP��
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