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?A@CBEDGFIHKJMLON�JML�PRQTSVUIWXJMF-YZJ\[]N�JML�NOUIJ_^`UIHKJMLOacb]dOQTBEWXJMLfeKDGLhgiLkjlJ_mOLONfN�J\[�npoVacb]d�JMUqN�J\SO[cDKr\J\steKDGLgiLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML�eKDK[cHKJMaXWXJMFqFIW\����QKa���QTWXJ\[]UqQKFiYpUI[]N�UqL�JMUqL�JM@tLOQTsGb]d�JM@	Uqacb]d�JML��{J\SiDGacUIWcUIDGLOaA}SO[cDKr\J\s6QKm�BEHKJ\oO[]QKb]d�W\x�N�J\[�oVUqapd�JMm�WXJ�rMm�N�JML�d��DGb]dOaXWXJML���UI[c��mOL�HGaXHK[]QKN�JML�eKDGL���dOQKFI�KDKSl�l[]UIWcaXDGFqQT[cr\JMFqFIJMLB��mOd�[cW\�M�{J\[�npoVFqQKm�B�N�J\[��2[��QTSVQT[]QTWcUIDGL�mOLON�NOUIJ`Uq@�b]d�JM@	Uqacb]d�JML���QKN�aXWcQTWXWX VLON�JMLON�JML�¡¢JMQT�lWcUIDGL�JML�YZJ\[]N�JMLoiJMacb]d�[]UIJ\oiJML��
£R¤]¥ ¦¨§c©pª`«�¬k�®�¯�°²±iª`«³�´�«.µ6«�¶�ª
giLkjlJ�UqaXW·JMUqL�?c?w}¹¸�?w}wz�QKFIoVFIJMUIWXJ\[�@	UIW·JMUqL�J\[�NOUI[cJ\�lWXJMLº��QKLONOFX�mObc�KJK��j�UIJ6oiJ\WX[��QTHKW�oiJMU�¡pQKmO@�WXJM@·SiJ\[]QTWcm�[» � ¼�J\¸��p½{�m�[�LOQTsGb]d�JM@	Uqacb]d=SO[��QTSVQT[]UIJ\[cWXJ¨j�b]dOUqb]d�WXJML�Ypm�[]N�J¾JMUqL�J¿��QKLONOFX�mObc�KJ�eKDGL » � ÀºJ\¸�HKJ\BÁmOLON�JMLÂ Ã DK��ÀKÄTÅ¹��n�m�BEHK[]mOLONºN�J\[�NOUI[cJ\�lWXJMLÆ��QKLONOFX�mObc�KJ�oiJMacUIWXr\W6giLkjlJ�JMUqLÆd�DGd�JMa�npoVaXDK[cSOWcUIDGLOaXeKJ\[]@-�DKHKJMLÆ@	UIWJMUqL�JM@�npoVaXDK[cSOWcUIDGLOaX�KDlJ\Ç	rMUIJML�WXJMLÈeKDGLtÉÊÌËÎÍ�Ï\ÐTÑÆb\@�ÒiÓÎ�·giLkjlJ��l[]UqaXWcQKFqFqUqacUIJ\[cW¾UqLÈN�J\[¿��m�oVUqacb]d�JMLgiUqL��loVFIJMLON�JMaXWX[]m��lWcm�[¾D�N�J\[�UqLtN�J\[�d�J²Í�QTHKDGLOQKFIJMLt��m�[crMUIWcaXWX[]m��lWcm�[M����UIJ�Wcd�J\[]@·D�N���LOQK@	Uqacb]dÔaXWcQToVUqFIJ�`dOQKaXJ�UqaXW�NOUIJ���m�oVUqacb]d�J Â Ã j�À�Ï²Å¹��zpJ²Í�QTHKDGLOQKFIJMa{giLkjlJ{UqaXW�@·J\WcQKaXWcQToVUqF�mOLON�Y�QKLON�JMFIW�acUqb]d6mOL�WXJ\[��Õ�QT[]@·J²}JMUqL�YpUI[c��mOL�H	UqL�NOUIJR��m�oVUqacb]d�J��-D�NOUI O�TQTWcUIDGL-mO@ Â z�QT[²¼�Ð�xiÖ×QT��ÀKÀTÅ¹�k?AL�npoOoVUqFqNOmOL�H	Øl�qÏ�UqaXW�NOUIJ�NOUqb]d�WXJMaXWXJPRm�HKJMFISVQKbc��mOL�HÈN�J\[�d�J²Í�QTHKDGLOQKFIJMLÙ��m�[cWXrMUIWA}ÚmOLONÙN�J\[º��m�oVUqacb]d�JMLÛgiUqL��loVFIJMLON�JMaXWX[]m��lWcm�[¿eKDGL�giLkjlJNOQT[cHKJMaXWXJMFqFIW\��½{�m�[�d�J²Í�QTHKDGLOQKFIJMa·giLkjlJ	J\[cHGUIoOW�acUqb]d¿NOUIJ	NOUqb]d�WXJMaXWXJ�PRm�HKJMFISVQKbc��mOL�H-QKmOa�N�J\[�¡¢JMUqd�JML�BEDGFIHKJn¢}w�`}wn¢}w�`}c�I�I�ZUqL Â ÐKÐ�Ï�ÅI}w¡pUqb]d�WcmOL�H��`��UIJ-Ü{UIWXWXJ\[c�KDGLOaXWcQKL�WXJML�N�J\[	^`FIJM@·JML�WcQT[cr\JMFqFIJ�oiJ\WX[]QTHKJMLºQ�ÊÕØl� ÀG¼=Ýn�xb�ÊÕÞl� Ë�Ï Ýn Â ß JMdVÀ » Å¹�½{�m�[�NOUIJÆ��m�oVUqacb]d�JàgiLkjlJ²}w�-D�NOUI O�TQTWcUIDGLáoiJMaXWXJMd�W�NOUIJÆNOUqb]d�WXJMaXWXJ=PRm�HKJMFISVQKbc��mOL�H_UqL Â ÏKÏKÏ�ÅI}w¡pUqb]d�WcmOL�HQKmOa¿N�J\[¨jlWcQTSiJMFI[cJMUqd�JML�BEDGFIHKJ�n¢}w�`}A�`}wn¢}w�`}A�`}c�I�I�I�·��UIJ�Ü{UIWXWXJ\[c�KDGLOaXWcQKL�WXJ�N�J\[¿^`FIJM@·JML�WcQT[cr\JMFqFIJºoiJ\WX[��QTHKWQ�ÊÕËl� ÞG¼=Ýn Â ß JMdVÀ » Å¹�
âpJ\oiJML�N�J\[�¸�J\[cYZJMLONOmOL�H�UqL�jlDGFqQT[cr\JMFqFIJML-Ypm�[]N�J�giLkjlJ�QKmOb]d�B��m�[{NOUIJ�n�L�YZJMLONOmOL�H�UqL-DKSOWXDlJMFIJ\�lWX[cDT}LOUqacb]d�JML���QKm�JMFIJM@·JML�WXJML�YpUIJprK� ����oVFqQKm�JML Ã ^2��ã aZD�N�J\[ Ã QKaXJ\[]L�mOL�WXJ\[]acmOb]d�W\����UIJRj�b]d�YpUIJ\[]UIHK�KJMUIW`oiJMaXWXJMd�WäXJMN�D�b]d�NOQT[]UqL�xKN�J\BEJ\�lWcQT[]@·J{j�b]dOUqb]d�WXJML�d�J\[crMmOaXWXJMFqFIJML�xKNOQ�npolYZJMUqb]dlmOL�HKJML	eKDGL�N�J\[�jlWÎ�DGb]dOUIDG@·J\WX[]UIJ�oiJ\eKDK[X}rMm�HKWvrMm�[�n�mOaXoVUqFqNOmOL�H`eKDGLRUqL�WX[]UqLOacUqacb]d�JML��{J\BEJ\�lWXJMLRB��mOd�[cJML��\å�LON�DKWcUIJ\[cWXJMa×giLkjlJ2UqaXW�UqL�WX[]UqLOacUqacb]d{L�}wFIJMUIWXJMLON�x
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NOQ	acUqb]d-jlJMFIJML�BEJMdOFqaXWXJMFqFIJML�QKmOaXoVUqFqN�JML�xlNOUIJRQKFqa��{DGLOQTWXDK[cJML�YpUI[c�KJML Â Ö`�GQGÀ�ÏMÅ¹�n�mOb]d¿giLkjlJ�L�JMUIHKW�rMm�[�jlJMFIoVaXWX�KDG@·SiJMLOacQTWcUIDGL�xOYZJMacdOQKFIo�JMUqL�J��{DKWcUIJ\[]mOL�H�@	UIWp½O[cJM@	NOQTWXDG@·JML¾acb]d�YpUIJ\[]UIHUqaXW\���{JMLOL�D�b]d��KDGLOL�WXJ¢L�}wFIJMUIWXJMLON�JMa�giLkjlJZ@	UIW�z�UqFIBEJ`eKDGL�Ü{Q{mOLON�n�F~x�S�}wFIJMUIWXJMLON�JMa�giLkjlJZNOm�[]b]d��{DKWcUIJ\[]mOL�H@	UIW·jlWcUqbc��aXWXDT��J\[cr\JMm�HKW�YZJ\[]N�JML Â N�JM��ÄKÄ�x���QT[�ÄKË�Å¹�×��UIJ��{DKWcUIJ\[]mOL�H�@	UIW�giUqL��KDMÍ�UqN�oOr\YR�×NOUIJ�? DGL�JMLOUq@�}SVFqQKL�WcQTWcUIDGL-eKDGL�j�QKm�J\[]aXWXDT��B��mOd�[cW¢rMm�[{^`L�WcaXWXJMdlmOL�H�JMUqL�JMabaVQKb]d�JML�np�lr\J\SOWXDK[]LOUIeKJMQKmOa�oiJMU�b\Q���Ï\ÐKÐ�@·J\¸Â ��d�JÎÀKËTQ�xVnp��U À » Å¹�½{�m�[�NOUIJ{�{J\SiDGacUIWcUIDGL6eKDGL�giLkjlJ�YpUI[]N�JMUqL�J�¸{UIJMFIrMQKdOF�eKDGL-�-J\Wcd�D�N�JML�eKJ\[cYZJMLON�J\W\�V½{�m�[pN�J\BEJ\�lWcQT[]@·JRJ\SVU }WcQT�lWcUqacb]d�J�j�b]dOUqb]d�WXJML�Ypm�[]N�J6NOUIJ6�-DGFIJ\��mOFqQT[]aXWX[]QKdOFIJ\SVUIWcQ�Í�UIJ�J\[cBEDGFIHK[cJMUqb]d¨JMUqL�HKJMaXJ\WXr\W Â ��QK@�ÀTÐTÅ¹�2��UIWXWXJMFqab]d�JM@	Uqacb]d�J\[�Ü{QKaXSVdOQKaXJMLON�J\SiDGacUIWcUIDGL�D�N�J\[6@·J\WcQKFqFIDK[cHGQKLOUqacb]d�J\[�Ü{QKaXSVdOQKaXJMLON�J\SiDGacUIWcUIDGL����DGLOL�JMLàaXDÎYZDGdOFJ\SVUIWcQT�lWcUqacb]d�J�QKFqa¢QKmOb]d6SiDGFI�l�l[]UqaXWcQKFqFqUqL�J{j�b]dOUqb]d�WXJML-d�J\[cHKJMaXWXJMFqFIW�YZJ\[]N�JML Â ¡pmO@	ÐKÐ�xV^`L�H�ÀKÀ�Å¹�?AL�NOUIJMaXJ\[{np[coiJMUIW�Ypm�[]N�J�QKFqa��{J\SiDGacUIWcUIDGLOac@·J\Wcd�D�N�J�NOUIJ�LOQTsGb]d�JM@	Uqacb]d�J	��QKNOQToVacb]d�JMUqNOmOL�H�HKJ\Y��QKdOFIW\x�NOQNOUIJMaXJ�npoVacb]d�JMUqN�JM@·J\Wcd�D�N�J·rMm�[��{J\SiDGacUIWcUIDGL¾eKDGL¨giLvuwjlJKx y{zR|�UqLÚ��dOQKFI�KDKSl�l[]UIWcaXDGFqQT[cr\JMFqFIJML�oVUqacFqQKL�H6aXJMd�[J\[cBEDGFIHK[cJMUqb]d6JMUqL�HKJMaXJ\WXr\WpYpm�[]N�J�mOLON�rMm�aXJMd�[¢HGm�WXJML6��UI[c��mOL�HGaXHK[]QKN�JML�B��mOd�[cW Â ^`LOLOÐ�Ï�Å¹�
£R¤c dÙ¯fe��®�ªLgh§c¬k�®�ªihkjÔªLl�´p¬i§A±�§c´�«�¬'lmh�´bn�ªLe
½{�m�[¢NOUIJ�LOQTsGb]d�JM@	Uqacb]d�JR�{J\SiDGacUIWcUIDGL�eKDGL�giLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML6YZJ\[]N�JML�r\YZJMU Ã �DGacmOL�HKJML�SO[��QTSVQ�}[]UIJ\[cWpo×?AL Ã �DGacmOL�HÚÏ�YpUI[]N¨giUqL���acmOFIBÁQTW�uwgiLkjOy Ñ |·u~Ð�� q¾��|cx�zp��N�[]QTrMUqLOd���N�[]QTW�u~â�r\z ÑTs z�rÎy�|]u » Ëut�|�mOLONn�@	@·DGLOUqQT�¨u~â�z�v s z�rÎy�|]u » Ë4t�|pUqL�N�JMUIDGLOUqacUIJ\[cWXJM@f��QKacaXJ\[�HKJMFw�DGaXWpw Ã �DGacmOL�H » JML�Wcd��QKFIW�jlJMFIJMLOdOQT[]LOaXWXDT�uwjlJ��{u~â�z�r�|&r�|]u~Ð�� ÐGÄ���|	mOLONÆâ�QTWX[]UqmO@	acmOFI OW-u~â�QJr�jOy�vÎ|]u~Ð�� ÐGÄ¨��|	J\oiJML�BÁQKFqFqa	HKJMFw�DGaXW6UqL�N�JMUIDGLOUqacUIJ\[cWXJM@��QKacaXJ\[Mx�YZDKoiJMU�â�QTWX[]UqmO@	acmOFI OWRQKFqa�n�L�WcUIDMÍ�UqNOQTWcUIDGLOac@	UIWXWXJMFZNOUIJML�W\x�mO@hJMUqL�J�acb]dOL�JMFqFIJ6jlJMFIJML�BE[cJMUqaXJ\WXrMmOL�HrMm-eKJ\[]dOUqLON�J\[]L Â �{DGLVÀKË�Å¹�i�ZJMU�N�J\[{zpJ\[]aXWXJMFqFqmOL�H·eKDGL Ã �DGacmOL�H-ÏRYpUI[]N6rMmOL��QKb]dOaXW�zp��N�[]QTrMUqLOd���N�[]QTW¢rMm-JMU }L�J\[�Y��QKacaX[]UIHKJML	giUqL���acmOFIBÁQTWcFw�DGacmOL�H¢dOUqL�rMm�HKJ\HKJ\oiJML�����QKNOm�[]b]d�JML�WcaXWXJMd�W�JMUqL�YZJMUIsKJ\[2â�UIJMN�J\[]acb]dOFqQTH�xTN�J\[�acUqb]dLOQKb]dºgim�HGQToiJ�eKDGL¨n�@	@·DGLOUqQT��QKmxa×�DGaXW\x×aXD�NOQTs�NOUIJ�JMUqL�HKJ\WX[G�m�oOWXJ Ã �DGacmOL�H-YpUIJMN�J\[�WX[]QKLOaXSVQT[cJML�W�YpUI[]N��Ã �DGacmOL�H¾Ï�YpUI[]N�LlmOL¾UqL�JMUqL�JM@ ¼�ÐFyÎ��d�JMUIsKJML���QKacaXJ\[coVQKN¾J\[]dOUIWXr\W\�vâ�QKb]d�^2[c[cJMUqb]d�JML�N�J\[�HKJ\Y	�mOLOacb]d�WXJMLÖ�JM@·SiJ\[]QTWcm�[�YZJ\[]N�JML�NOUIJ��Z?cÜRjOj�}wnpoVaXDK[coiJ\[�JMUqL�HKJ\WcQKmOb]d�W\x×NOUIJ·QKm�B`JMUqL�JM@ FqQKL�HGacQK@ [cDKWcUIJ\[cJMLON�JML¾�2[cDT}
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1) Zink- VB

Lösung 1 H O2

2) Se- Zugabe
(Lösung 2)

Lösung 1+2

Lösung 2

3) Spülen in H O,

trocknen
2
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oiJMLOdOQKFIWXJ\[¢oiJ\BEJMaXWcUIHKWpacUqLON�u~npoOoVUqFqNOmOL�H·Øl� » |c�i��UIJ�j�m�oVaXWX[]QTWXJRYZJ\[]N�JML-QKFqaXD�UqL Ã �DGacmOL�H-Ï�eKDK[coiJMdOQKLON�JMFIW\�â�QKb]d·YZJMLOUIHKJML���UqLlm�WXJML�YpUI[]N Ã �DGacmOL�H » NOQTrMm�HKJ\HKJ\oiJML��T��QKa2b]d�JM@	Uqacb]d�J���QKN�YpUI[]N�LlmOL�LOQKb]d·b\Q��OÏMË·aXJMb@	UqFqb]dOUIH���?AaXWpNOUIJ�HKJ\Y	�mOLOacb]d�WXJ�npoVacb]d�JMUqN�JMNOQKm�J\[pN�J\[��`m��iJ\[]acb]dOUqb]d�W¢J\[c[cJMUqb]d�W\xkaXD	YZJ\[]N�JML�NOUIJ�npoVaXDK[coiJ\[X}acm�oVaXWX[]QTWXJ6QKmOa·N�J\[ Ã �DGacmOL�H�HKJML�DG@	@·JML�x�@	UIW·N�JMaXWcUqFqFqUIJ\[cWXJM@ ��QKacaXJ\[�HKJMaXS2�mOFIW�mOLON¿WX[cD�bc�KJMLºHKJ\oVFqQKaXJML��^`UqL�acb]dOL�JMFqFIJ\[`npoVFqQKm�B�N�JMa�jlS2�mOFqacb]d�[]UIWXWca�UqaXW`YpUqb]d�WcUIH�xlNOQRacUqb]d�Ö�[cD�bc�KJMLOaXSVm�[cJML	YpUIJ¢rK� ����YZJMUIsKJ�j�b]dOFqUIJ\[cJMLQKm�B�N�JM@ÛnpoVaXDK[coiJ\[]acm�oVaXWX[]QTW�oOr\YR�ON�J\[p�`m��iJ\[]acb]dOUqb]d�W�oVUqFqN�JML����DGLOL�JML��
9 mOQKFqUIWcQTWcUIeKJ�n�mOacacQTHKJML��m�oiJ\[�NOUIJZ��Uqbc�KJpN�J\[2QKm�BEHKJ\Y�QKb]dOaXJML�JML	�`m��iJ\[]acb]dOUqb]d�W2FqQKacaXJML�acUqb]d·QKmOa�N�JM@_½VQT[co�}WXDGL�N�J\[×�2[cDKoiJ�rMUIJMd�JML�xÎN�J\[�acUqb]dR@	UIWvrMmOL�JMdO@·JMLON�J\[×j�b]dOUqb]d�WcNOUqbc�KJ`eKDGLRHK[]QKm��m�oiJ\[voO[]QKmOL{rMmRoVFqQKm��QKLON�J\[cW\��-J\sKSVQT[]QK@·J\WXJ\[�N�J\[��{J\SiDGacUIWcUIDGL�acUqLON�npoVacb]d�JMUqN�J\r\JMUIW\xVSVz¢}¹�¾J\[cW{mOLON�Ö�JM@·SiJ\[]QTWcm�[�N�J\[ Ã �DGacmOL�H��VÖ�JM@�}SiJ\[]QTWcm�[¢mOLON�SVz¢}¹�¾J\[cW¢YZJ\[]N�JML�eKDK[pmOLON�LOQKb]d�N�J\[��{J\SiDGacUIWcUIDGL�HKJM@·JMacaXJML��O�{J\[¢SVz¢}¹�¾J\[cW�eKDK[p�2[cDKr\J\sT}oiJ\HGUqLOL6FqUIJ\HKW�oiJMU�mOL�HKJ\BX�QKd�[RÏ\Ð	mOLON6LOUq@	@�W¢UqL6N�JMacaXJML�¸�J\[]FqQKm�B�Llm�[¢YZJMLOUIH	QTov���UIJ�¸�DK[coiJMdOQKLONOFqmOL�H�N�JMa�npoVaXDK[coiJ\[]a�UqL Ã �DGacmOL�H�ÏTxVNOUIJ�giUqL���acmOFIBÁQTW\xlzp��N�[]QTrMUqLOd���N�[]QTW�mOLON�n�@	@·DGLOUqQT�QToiJ\[p�KJMUqL�JML�jlJMFIJMLOdOQT[]LOaXWXDT��JML�Wcd��QKFIW\xVYpUI[]N6Uq@ÛBEDGFIHKJMLON�JML;:=<�>?&@6ACB&DFE�G�H�I&>KJ�L M�>ON;P�:=<�>?&@6ARQ�S{HKJMLOQKLOL�W\�å�L�WXJ\[]acmOb]dlmOL�HKJML6QKL�jlDGFqQT[cr\JMFqFIJML�x�N�J\[cJML�npoVaXDK[coiJ\[�Llm�[�JMUqL�J\[�aXDGFqb]d�JML-giUqL���}¹¸�DK[coiJMdOQKLONOFqmOL�H�mOL�WXJ\[cr\DT}HKJML�YpUI[]N�x�NOUIJML�JML�NOQTrMm�xTNOUIJZeKJ\[]acb]dOUIJMN�JML�JML�^`UqLxa2�m�sKJZN�JMa�b]d�JM@	Uqacb]d�JML·��QKN�JMa�QKm�BVNOUIJ¢jlDGFqQT[cr\JMFqFIJML�JMUIHKJML�}acb]dOQTBEWXJML6eKDGL�JMUqLOQKLON�J\[ZrMm�WX[cJMLOL�JML��l��QT[G�m�oiJ\[]dOUqLOQKmOa2YZJ\[]N�JML�J\oiJML�BÁQKFqFqa�jlDGFqQT[cr\JMFqFIJML�mOL�WXJ\[]acmOb]d�W\x�N�J\[cJMLnpoVaXDK[coiJ\[`Llm�[2JMUqL�J\[Zzp��N�[]QTrMUqLOd���N�[]QTWA}wn�@	@·DGLOUqQT��}w�ZJMdOQKLONOFqmOL�H{QKmOaXHKJMaXJ\WXr\WZY�QT[cJML�x�DGdOL�J{gim�HGQToiJ�eKDGLgiUqL���acmOFIBÁQTW\�?A@ jlWcQKLONOQT[]N�}¹�{J\SiDGacUIWcUIDGLOaXSO[cDKr\J\s�x�YpUIJÈJ\[�UqL npoOoVUqFqNOmOL�HÛØl� » NOQT[cHKJMaXWXJMFqFIW�UqaXW\x�YpUI[]N NOUIJtgiUqL���}¸�DK[coiJMdOQKLONOFqmOL�H{N�J\[�JMUIHKJML�WcFqUqb]d�JML·�{J\SiDGacUIWcUIDGL·N�J\[ZgiLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�W�eKDK[cHKJMacb]dOQKFIWXJ\W\�l��QKNOm�[]b]dYpUI[]N�HKJ\Y��QKd�[]FIJMUqaXWXJ\W\xkNOQTs�NOUIJ�y�oiJ\[�a×�QKb]d�JML�JMUIHKJMLOacb]dOQTBEWXJML-N�J\[�jlDGFqQT[cr\JMFqFIJML�xON�J\[cJML-npoVaXDK[coiJ\[pLlm�[¢JMUqL�J\[giUqL���}¹¸�DK[coiJMdOQKLONOFqmOL�H�mOL�WXJ\[cr\DKHKJML¾Ypm�[]N�JKxkeKJ\[cHGFIJMUqb]d�oVQT[�acUqLON�@	UIWRjlDGFqQT[cr\JMFqFIJML�xiNOUIJ�JMUqL�J�giLvuwjlJKx y{zR|~}�`m��iJ\[]acb]dOUqb]d�W`UqL���FqmOacUIeKJ¢giUqL���}¹¸�DK[coiJMdOQKLONOFqmOL�HpJML�WcdOQKFIWXJML��G��QKL�J\oiJML·Ypm�[]N�JMLpäXJMN�D�b]d	QKmOb]d�jlDGFqQT[cr\JMFqFIJML@	UIW{giLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�W{d�J\[cHKJMaXWXJMFqFIW\xVB��m�[pNOUIJ��KJMUqL�J·giUqL���}¹¸�DK[coiJMdOQKLONOFqmOL�H�eKDK[cHKJML�DG@	@·JML�Ypm�[X}N�JK�Z��QToiJMU�Ypm�[]N�J Ã �DGacmOL�H » rMm Ã �DGacmOL�H�Ï-eKDK[�N�JM@'^`UqL�WcQKmOb]d�JML�N�JMa�npoVaXDK[coiJ\[]a�rMm�HKJ\HKJ\oiJML�����UIJJMFIJ\�lWX[]Uqacb]d�JML�^`UIHKJMLOacb]dOQTBEWXJML�N�J\[{jlDGFqQT[cr\JMFqFIJML�YZJ\[]N�JML�UqL6PRQTSVUIWXJMFvÄl�qÏT� q�oiJMaXSO[cD�b]d�JML��
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giLkjlJ²}Aj�b]dOUqb]d�WXJML����DGLOL�JMLàNOm�[]b]d�NOUIJ�gkJ\[]aXJ\WXrMmOL�H¨eKDGL�jlJMFIJMLOdOQT[]LOaXWXDT��UqLÆJMUqL�J\[6QKFI�TQKFqUqacb]d�JML Ã �DGacmOL�Hd�J\[cHKJMaXWXJMFqFIW�YZJ\[]N�JML�xpNOUIJ¾JMUqL_giUqL���acQKFIr¾mOLONàJMUqL�JMLàHKJ\JMUIHGL�J\WXJML�P�DG@·SVFIJ²Í�oVUqFqNOL�J\[�JML�Wcd��QKFIW\�p�{J\[��{J²}SiDGacUIWcUIDGLOaXSO[cDKr\J\s�oVQKacUIJ\[cW�QKm�BRN�J\[�FqQKL�HGacQK@·JML�½O[cJMUqaXJ\WXrMmOL�H¨N�J\[6jlJMFIJMLOUIDGL�JMLºmOLON�N�J\[�P�DGL�WX[cDGFqFIJ-N�J\[eKJ\[cB��m�HKoVQT[cJMLÚBE[cJMUIJMLºgiUqL���UIDGL�JML¿NOm�[]b]dÚN�JML¨P�DG@·SVFIJ²Í�oVUqFqNOL�J\[M�vå�@�NOUIJ�Ü�JMacQK@�WX[cJMQT�lWcUIDGLºNOUIJMaXJMa��2[cDT}r\JMacaXJMa{rMm�eKJ\[]aXWXJMd�JML�xkYZJ\[]N�JML�rMmOL��QKb]dOaXW�JMUqL�r\JMFqL�J�Ö�JMUqFI[cJMQT�lWcUIDGL�JML-oiJ\WX[]QKb]d�WXJ\W\x�NOUIJ�oiJMUq@f��Uqacb]d�JML�N�J\[Ã �DGacmOL�H�QToVFqQKm�BEJML���âpJ\oiJML¨N�JMLÚeKDK[cHKJMaXWXJMFqFIWXJMLº¡¢JMQT�lWcUIDGL�JML¨ VLON�JML¿YZJMUIWXJ\[cJ6�2[cDKr\JMacaXJ6Uq@�b]d�JM@	Uqacb]d�JML��QKN_aXWcQTWXW\x{YZDKoiJMU�âpJ\oiJML�[cJMQT�lWcUIDGLOaXSO[cD�NOm��lWXJ�JML�WcaXWXJMd�JML����DGLOL�JML��p^`a-YpUI[]NàrK� ����NOUIJ¿��UqFqNOmOL�H�eKDGLzp��N�[]QTrMUqL�}wn�@	@	UqL�DK�KDG@·SVFIJ²Í�JML Â y�ã ��ÐKÐTÅ�mOLON�zp��N�[cDMÍ�DT}wn�@	@	UqL�DK�KDG@·SVFIJ²Í�JML Â Ü{m�okÞKÄÎÅ�NOUqaX��m�WcUIJ\[cW\�G��QKadOUIJ\[{eKDK[cHKJMaXWXJMFqFIWXJ�j�b]d�JM@	Q�aXDGFqF�FIJMNOUIHGFqUqb]d-NOQKa�¡¢JMQT�lWcUIDGLOaXSO[]UqL�rMUIS�N�JMm�WcFqUqb]d�@	QKb]d�JML��i��UIJ·QKL�HKJ\HKJ\oiJML�JMLÜ{FIJMUqb]d�HKJ\YpUqb]d�WcaX�KDGLOaXWcQKL�WXJML�N�J\[p¡¢JMQT�lWcUIDGL�JML�oiJ\rMUIJMd�JML6acUqb]d�QKFqFIJ�QKm�B×JMUqL�JRÖ�JM@·SiJ\[]QTWcm�[¢eKDGL » ËJyM���gim�[R�2[��QTSVQT[]QTWcUIDGL¾N�J\[RnpoVacb]d�JMUqN�JMFw�DGacmOL�H�YpUI[]N-rMmOL��QKb]dOaXW�giLkjOy Ñ UqL���QKacaXJ\[�HKJ\HKJ\oiJML���giLkjOy Ñ UqaXW�JMUqLUqL���QKacaXJ\[{aXJMd�[�HGm�WpFw�DGacFqUqb]d�JMapj�QKFIr Â j�UqF Þ
q�Å!o

giLkjOy Ñ�
� giL r��� jOy r ÒÑ P�Ê_Ï\Ð r�� v u¹Øl�qÏ�|
��QKa×Wcd�J\[]@·D�N���LOQK@	Uqacb]d�J�Ü{FIJMUqb]d�HKJ\YpUqb]d�W�FqUIJ\HKW�BÁQKaXW�eKDGFqFqaXWÎ�QKLONOUIHpQKm�BON�J\[×[cJMb]d�WXJML	jlJMUIWXJK�GgiUqL���acmOFIBÁQTWi�TQKLOLaXDG@	UIW¢QKFqa 9 m�JMFqFIJ{B��m�[¢NOUIJ�rMmO@fj�b]dOUqb]d�WwY�QKb]dOaXWcmO@ÛoiJML��DKWcUIHKWXJML�giUqL���UIDGL�JML�eKJ\[cYZJMLON�J\W¢YZJ\[]N�JML��å�@�NOUIJ���UqFqNOmOL�HàN�JMa¿UqLÈN�J\[ Ã �DGacmOL�H=oiJ\DKoVQKb]d�WXJ\WXJMLtâ�UIJMN�J\[]acb]dOFqQTHGa¿mOLONÕN�JMacaXJMLán�mxa×�DGacmOL�HàoiJMUzp��N�[]QTrMUqL�}ZmOLON�LOQKb]d�BEDGFIHKJMLON�J\[{n�@	@·DGLOUqQT�lrMm�HGQToiJRrMm�eKJ\[]aXWXJMd�JML�xiacUqLON6BEDGFIHKJMLON�J�¡¢JMQT�lWcUIDGLOaXHGFIJMUqb]dlmOL�}HKJML-L��DKWcUIHxo

â�r²z Ñ � z�rMy 
� â�r\z � � y{z Ò P�ÊàÄ�� ËÎÍ�Ï\Ð Ò�� u¹Øl� » |â�z�v � z�rMy 
� â�z Ñ � y{z Ò P�Ê_Ï\Ð ÒOÑ � � u¹Øl� Ø�|
zp��N�[]QTrMUqL�mOLON�n�@	@·DGLOUqQT��acUqLON���QKaXJML�xKNOUIJ�UqL�Y��QKacaX[]UIHKJ\[ Ã �DGacmOL�H�y{zRÒk}¹? DGL�JML·oVUqFqN�JML Â n�mONVË�ÏTxG¡pUIJÎÀTÐ�Å¹���QKNOm�[]b]d6J\[cHGUIoOW�acUqb]d6JMUqL�SVz¢}¹�¾J\[cW\xVN�J\[¢oiJMU�Ï\Ð	FqUIJ\HKW\�O�ZJMU×gim�HGQToiJ{eKDGL�zp��N�[]QTrMUqL�rMm6JMUqL�J\[�Y��QKacaX[]UIHKJMLgiUqL���acmOFIBÁQTWcFw�DGacmOL�H�x�YpUI[]N-giUqL���d���N�[cDMÍ�UqN�HKJ\oVUqFqN�J\W\xONOQKa¢QKFqa�YZJMUIsKJ\[pâ�UIJMN�J\[]acb]dOFqQTH	QKmOaXBX�QKFqFIWpo

giL r��� » y{z Ò 
� giLvuwy{zR|&r�� P�����Ê_Ï\Ð ÒiÓ! � " u¹Øl� q�|
��QKL�J\oiJML�oVUqFqN�J\WZgiUqL���@	UIW`zp��N�[]QTrMUqL·JMUqL�JML�P�DG@·SVFIJ²Í·@	UIW`N�[cJMU Ã UIHGQKLON�JML�uwÜ{FIJMUqb]dlmOL�H�Øl� Ë�|c�l��UI[]N�LlmOLn�@	@·DGLOUqQT�	rMm�N�J\[ Ã �DGacmOL�H�NOQTrMm�HKJ\HKJ\oiJML�x�Fw�DGaXW�acUqb]d�N�J\[ZYZJMUIsKJ�zp��N�[cDMÍ�UqNOLOUIJMN�J\[]acb]dOFqQTH�mOL�WXJ\[���UqFqNOmOL�HJMUqL�JMa�giUqL��TQK@	@·DGLOUqmO@·�KDG@·SVFIJ²Í�JMaZ@	UIW�e�UIJ\[ Ã UIHGQKLON�JML6QKm�B�uwÜ{FIJMUqb]dlmOL�H�Øl� Þ�|�o

giL r� � â�r²z Ñ 
� Â giLvu~â�r²z Ñ |&v�Å r� P�Ê�Ï\Ð � � � u¹Øl� Ë�|giL r��� â�z�v 
� Â giLvu~â�z�v�| Ñ Å r� P�Ê_Ï\Ð ��� " u¹Øl� Þ�|
�{J\[�n�@	@·DGLOUqQT�l�KDG@·SVFIJ²Í�uwÜ{F~�VØl� Þ�|�UqaXW¢QKm�BEHK[]mOLON�N�J\[pd��DGd�J\[cJML-Ü{FIJMUqb]d�HKJ\YpUqb]d�WcaX�KDGLOaXWcQKL�WXJ�aXWcQToVUqFIJ\[¢QKFqaN�J\[�zp��N�[]QTrMUqL��KDG@·SVFIJ²ÍÚuwÜ{F~�vØl� Ë�|c����m�[]b]d¾NOUIJ���UqFqNOmOL�H�N�JMa�n�@	@·DGLOUqQT�l�KDG@·SVFIJ²Í�JMa�HKJMd�WRNOUIJ�P�DGL�r\JML�}WX[]QTWcUIDGL�BE[cJMUIJ\[-giUqL���UIDGL�JMLºrMm�[G�mObc�k�¢j�UIJ�YZJ\[]N�JML�NOm�[]b]d�NOUIJ�¡	�mObc�l[cJMQT�lWcUIDGLàN�JMa�giUqL���d���N�[cDMÍ�UqNOa	LOQKb]dÜ{FIJMUqb]dlmOL�H¾u¹Øl� q�|�LOQKb]d�HKJ\oVUqFqN�J\W�oVUqa{NOQKa�Wcd�J\[]@·D�N���LOQK@	Uqacb]d�J	Ü{FIJMUqb]d�HKJ\YpUqb]d�W{YpUIJMN�J\[{J\[c[cJMUqb]d�WRUqaXW\�k�{J\[n�L�WXJMUqFOQKL	QKmOaXHKJ\BÁQKFqFIJML�JM@ÔgiUqL���d���N�[cDMÍ�UqN�HKJMd�W`NOQKNOm�[]b]d�rMm�[G�mObc�kxGN�� d��GN�J\[2YZJMUIsKJ¢â�UIJMN�J\[]acb]dOFqQTHRFw�DGaXW2acUqb]d
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QKm�B�oVUqaRNOUIJ Ã �DGacmOL�H�WX[]QKLOaXSVQT[cJML�W�YpUI[]N�����UIJ6giUqL���UIDGL�JML¾acUqLON�LlmOL�UqL Ã �DGacmOL�H�BÁQKaXW�eKDGFqFqaXWÎ�QKLONOUIH��KDG@�}SVFIJ²Í�UIJ\[cW\�O��UI[]N-LlmOL-NOUIJ�jlJMFIJMLOdOQT[]LOaXWXD����DGacmOL�H�NOQTrMm�HKJ\HKJ\oiJML�xV�KDG@	@�W{JMa�Uq@<QKFI�TQKFqUqacb]d�JML-�-JMNOUqmO@ÛrMmJMUqL�J\[¢½O[cJMUqaXJ\WXrMmOL�H	N�J\[{jlJMFIJMLOUIDGL�JML6NOm�[]b]d�BEDGFIHKJMLON�JR¡¢JMQT�lWcUIDGL o
jlJ��{u~â�z�r�|&r � y{z Ò 
� z Ò jlJ � â���â�z�r � z�rÎyjlJMz Ò � y{z Ò 
� jlJ r Ò � z�rÎy u¹Øl� ¼G|

½{�m�[¿NOUIJMaXJº¡¢JMQT�lWcUIDGLáacUqLON_�KJMUqL�J�Ü{FIJMUqb]d�HKJ\YpUqb]d�WcaX�KDGLOaXWcQKL�WXJMLÔQKL�HKJ\HKJ\oiJML��R½{�m�[ÚNOUIJ�¡¢JMQT�lWcUIDGLÈeKDGLjlJ��{u~â�z�r�|&r�rMm¿z�rÎjlJ	oiJ\WX[��QTHKW�P�Ê�ÏT� Þ���Ï\ÐlÒ r � Â PRUIW�¼�ÐTÅ¹x�aXD-NOQTs-QKmOb]dÚUqL¿Ü{FIJMUqb]dlmOL�H¿u¹Øl� ¼G|�eKDGL�JMUqL�J\[LOUIJMN�[]UIHKJML�P�DGLOaXWcQKL�WXJ�QKmOaXHKJ\HGQKL�HKJML¿YZJ\[]N�JML¾�TQKLOL�����UIJMaXJ�aXDK[cHKW�NOQTB��m�[MxvNOQTs-NOQKa�Wcd�J\[]@·D�N���LOQK@	Uqacb]d�JÜ{FIJMUqb]d�HKJ\YpUqb]d�WpQKm�B�N�J\[pFqUqL��KJML-jlJMUIWXJRFqUIJ\HKW\���UIJ�Ü�JMacQK@�WX[cJMQT�lWcUIDGL-N�J\[p�`m��iJ\[]acb]dOUqb]d�WcN�J\SiDGacUIWcUIDGL�J\[cHGUIoOW¢acUqb]d6QKFqaXD	rMm o
giL Ã r�� � jlJ��{u~â�z�r�|&r � » y{z Ò 
� giLkjlJ � L Ã � â���â�z�r � » z�rÎy u¹Øl� Ä�|

Ã HGUIoOW�UqL¿NOUIJMaXJM@h½VQKFqFZN�JML Ã UIHGQKLON�JML¿QKLÆu~â�r\z Ñ D�N�J\[�â�z�v�|�mOLON¿L¿N�J\[cJMLÚn�L�rMQKdOF~��giUqL��l�KDG@·SVFIJ²Í�JoOr\YR�`BE[cJMUIJ�giUqL���UIDGL�JML¨[cJMQTHGUIJ\[cJML�aXDG@	UIW�LOQKb]dàÜ{FIJMUqb]dlmOL�H�u¹Øl� Ä�|·UqLºJMUqL�JM@0QKFI�TQKFqUqacb]d�JMLº�-JMNOUqmO@ @	UIWjlJMFIJMLOdOQT[]LOaXWXDT�ÚrMmÚgiLkjlJK����Uqb]d�WcUIH�UqaXWRNOQToiJMU~x�NOQTs-NOUIJMaXJ·¡¢JMQT�lWcUIDGL¿LOUqb]d�WRUqLOaXWcQKL�WcQKL¾J\[cBEDGFIHKW�mOLON�giL�}jlJ	QKFqaRâ�UIJMN�J\[]acb]dOFqQTH�QKmOaXBX�QKFqFIW\x�aXDGLON�J\[]L¿jlJMFIJMLOUIDGL�JML�@-�DKHGFqUqb]dOaXWRFqQKL�HGacQK@ BE[cJMUIHKJMaXJ\WXr\WRYZJ\[]N�JML�mOLON�NOUIJP�DGL�r\JML�WX[]QTWcUIDGL¾BE[cJMUIJ\[�giUqL���UIDGL�JML�NOm�[]b]d�N�JML¾P�DG@·SVFIJ²Í�oVUqFqNOL�J\[¢�KDGL�WX[cDGFqFqUIJ\[cW{YpUI[]N��V��QKa�Wcd�J\[]@·D�N���LOQ�}@	Uqacb]d�J�Ü{FIJMUqb]d�HKJ\YpUqb]d�W�UqL�Ü{FIJMUqb]dlmOL�H�u¹Øl� Þ�|�FqUIJ\HKW{QKm�BZN�J\[{[cJMb]d�WXJMLÚjlJMUIWXJKx�UqL�Ü{FIJMUqb]dlmOL�H�u¹Øl� ¼G|�QKm�B`N�J\[FqUqL��KJML�jlJMUIWXJKxvaXD�NOQTs�Uq@	@·J\[�Llm�[�YZJMLOUIH�BE[cJMUIJ�? DGL�JML¾rMm�[�¸�J\[cB��m�HGmOL�H6aXWXJMd�JML��v�ZJMU�JMUqL�J\[R¡¢JMQT�lWcUIDGL¾rMmgiLkjlJ�YZJ\[]N�JML�acUIJ6LOQKb]d�HKJ\oVUqFqN�J\W\x�NOQ¾acUqb]d¨NOQKa�Ü{FIJMUqb]d�HKJ\YpUqb]d�W	LOQKb]d�N�JM@��2[]UqL�rMUISÚeKDGL Ã J���dOQTWXJMFqUIJ\[eKJ\[]acb]dOUIJ\oOW\���QKa Ã �DGacFqUqb]d��KJMUIWcaXSO[cD�NOm��lW�B��m�[RgiLkjlJ�UqaXW�@	UIW{P����·ÊÔÏ\ÐlÒ v Ó�äXJMN�D�b]d�aXJMd�[{LOUIJMN�[]UIH�xVaXD�NOQTs�JMa{acb]d�DGL�oiJMUHKJ\[]UqL�HKJML�P�DGL�r\JML�WX[]QTWcUIDGL�JML�eKDGL�jlJpoOr\YR��giL·rMm	JMUqL�J\[Zn�mOaXBX�QKFqFqmOL�H{eKDGL6giLkjlJ¢mOLON	NOQK@	UIW`Ö�[G�m�oVmOL�H�N�J\[Ã �DGacmOL�H��KDG@	@�W\����UIJ�jlJMFIJMLOUIDGL�JML�x�NOUIJpUqL�NOUIJMaXJM@È½VQKFqFkUqL	HKJ\[]UqL�HKJ\[cJ\[�P�DGL�r\JML�WX[]QTWcUIDGL�QKFqaZNOUIJ{giUqL���UIDGL�JMLUq@ ��QKN�eKDK[]FqUIJ\HKJML�xvacUqLON¾LOQKb]d¾JMUqLOUIHKJML¾��UqLlm�WXJML¾eKJ\[coO[]QKmOb]d�W�mOLON¾aXWXJMFqFIJML¾NOQKaRFqUq@	UIWcUIJ\[cJMLON�J�^`FIJM@·JML�WN�J\[R¡¢JMQT�lWcUIDGL¾NOQT[M��^`UqL�J�YZJMUIWXJ\[cJ	��UqFqNOmOL�H�eKDGL¿giLkjlJ� VLON�J\W�NOQKLOL�LOUqb]d�W�@·JMd�[�aXWcQTWXW\��å�@�JMUqL�J·L�JMm�JgiLkjlJ²}w��UqFqNOmOL�H�rMm6J\[c[cJMUqb]d�JML�xO@¾�mOacaXJML6L�JMm�J Ã �DGacmOL�HKJML�QKL�HKJMaXJ\WXr\W�YZJ\[]N�JML��n�m�B�N�JML���QKb]dOaXWcmO@	aXSO[cDKr\J\s·eKDGL-giLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML�YpUI[]N�QKL�NOUIJMaXJ\[pjlWXJMFqFIJ�LOUqb]d�W�JMUqL�HKJ\HGQKL�}HKJML�xVaXDGLON�J\[]L�QKm�B�PRQTSVUIWXJMF×¼�� » eKJ\[cYpUIJMaXJML����{DK[cWpYZJ\[]N�JML6rMmOL��QKb]dOaXW¢eKJ\[]acb]dOUIJMN�JML�JR��QKb]dOaXWcmO@	ac@·D�N�JMFqFIJQKmOa�N�J\[ Ã UIWXJ\[]QTWcm�[�NOUqaX��m�WcUIJ\[cW�mOLON¿QKLOacb]dOFqUIJ\sKJMLON¿N�J\[���QKb]dOaXWcmO@	aXSO[cDKr\J\s¾N�J\[�UqLÚNOUIJMaXJ\[�np[coiJMUIW�eKJ\[X}YZJMLON�J\WXJML�giLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML6eKDK[cHKJMaXWXJMFqFIW\�
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