
Oplæg til tematisk arbejde 
Tænk på et aktuelt kemisk/biokemisk miljøemne (fx Nitrat og Nitrit, Nitrogenoxid, Nitrogendioxid) 
Alternativt kan du afprøve emnet om Bisphenol A og kildevand  

 Søg Bisphenol A på Google  
 Er det en farbar vej? - Vurdér antal links  

 Søg på Bisphenol A kildevand i InfoMedia (Dagblade - Alle år)  
 Hvad er problemet?  
 Hvad siger politikerne?  

 Søg Bisphenol A  på Wikipedia (både engelsk og dansk). Hvor stor er vandopløseligheden? 
Hvad hedder stoffet også?  

 Tegn Bisphenol A i ChemSketch  
 Find IUPAC-navn med ChemSketch  
 Sæt formel og 3D-figur i et Worddokument eller en PowerPoint - brug evt. srip32.exe  

 Gem 3D-strukturen som animeret gif.  
 Læg billedet i en PowerPoint eller på en webside  

 Find CAS-nummer  
 Find klassificering og mærkning for det rene stof  

 Hvad siges om grænseværdien (Søg fx på grænseværdi ppm bisphenol a)  
 Miljøstyrelsen Bilag D3 –Stofprofil for bisphenol A  
 Bisphenol A er under mistanke for kromosomskader  

 Hvad der plastik ?  
 Hvad er monomer og polymer?  

 Hvad er Polycarbonat?  
 Termoplast eller hærdeplast og hvad betyder det?  

 Hvorfor er der Bisphenol A i drikkevandsflasker og sutteflasker?  
 Søg Polycarbonate på Wikipedia (både engelsk og dansk)  
 Tegn Reaktionen mellem Phosgen og Bisphenol A i ChemSketch og fortsæt så der fremkommer 

en lille kæde (bl.a. Syre-base-reaktion)  
 Hvad siger plastindustrien om Bisphenol A  
 Søg i Miljø og Sundhed  
 Overvej hvorledes du vil tilrettelægge et tematisk forløb med dine elever  

 Hvad skal elevernes produkter indeholde?  
 Hvorledes skal elevernes produkter præsenteres?  
 Indgår elementer af emnet i Fælles mål?  

 Påbegynd et undervisningsmateriale til et projektforløb!  

ChemSketch og skabeloner 
 Indsæt labudstyr.sk2 i ChemSketch som beskrevet i vejledn.pdf. Prøv at "oprette" en lille 

forsøgsopstilling.  
 Tegn et stykke apparatur som du bruger i din undervisning  
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(OHPHQW U�RUJDQLVN�NHPL�PHG�&KHP6NHWFK

$QGUHDV�9HGHO��.HOG�1LHOVHQ�RJ�3RXO�7KXOVWUXS

,QGOHGQLQJ

3n�GH�I�OJHQGH�VLGHU�SU�VHQWHUHV�HW�PHJHW�EUXJHUYHQOLJW�RJ�\GHUVW�DQYHQGHOLJW�SURJUDP�WLO�NHPLXQ�
GHUYLVQLQJ��VH�ELODJ���IRU�WHNQLVN�LQIRUPDWLRQ���7HNVWHQ�HU�I�UVW�RJ�IUHPPHVW�UHWWHW�WLO�O�UHUHQ�RJ�HU
W�QNW�VRP�LQVSLUDWLRQ��'HW�SULP�UH�IRUPnO�HU�DW�VNLWVHUH�DQYHQGHOVHU�DI�SURJUDPPHW�L�IRUELQGHOVH
PHG�RUJDQLVN�NHPL�Sn�&��RJ�%�QLYHDX�

+YRUIRU�HU�&KHP6NHWFK�DQYHQGHOLJW�L�NHPLXQGHUYLVQLQJHQ"
¦ 3URJUDPPHW�NDQ�VXSSOHUH�PROHN\OE\JJHV�W��'HW�LQGHKROGHU�IORWWH��'�HIIHNWHU�RJ�NDQ�EUXJHV�WLO

DW�YDULHUH�XQGHUYLVQLQJHQ��3URJUDPPHW�LQGHKROGHU�HW�WHJQHPRGXO��GHU�NDQ�EHQ\WWHV�YHG�XGDU�
EHMGHOVH�DI�XQGHUYLVQLQJVPDWHULDOH�RJ�HOHYUDSSRUWHU

¦ 3URJUDPPHW�HU�YHOHJQHW�Sn�DOOH�QLYHDXHU�L�J\PQDVLHW�RJ�KI��'HW�HU�EUXJHUYHQOLJW�RJ�NDQ�DQYHQ�
GHV�DI�HOHYHUQH�L�GHUHV�HJHW�WHPSR

¦ 3URJUDPPHW�HU�IUHHZDUH�RJ�NDQ�KHQWHV�IUD�,QWHUQHWWHW��VH�ELODJ�����(OHYHU�RJ�O�UHUH�Pn�LQVWDOOHUH
SURJUDPPHW�Sn�HJHQ�FRPSXWHU

2YHUEOLN�RYHU�&KHP6NHWFK

$IVQLWWHW�HU�W�QNW�VRP�HQ�NRUW�LQWURGXNWLRQ�WLO�&KHP6NHWFK��(Q�XWnOPRGLJ�I�UVWHJDQJVEUXJHU�NDQ�Q�MHV�PHG�DW
O�VH�GHWWH�DIVQLW�RJ�Vn�SU�YH�VLJ�IUHP�PHG�SURJUDPPHW��'H�HIWHUI�OJHQGH�DIVQLW�LQGHKROGHU�QRJOH�LGHHU�RJ�IRUVODJ
WLO�DQYHQGHOVH�DI�&KHP6NHWFK�
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,�&KHP6NHWFK�NDQ�EUXJHUHQ�WHJQH�VWUXNWXUIRUP�
OHU�RJ�RYHUI�UH�GHP�WLO��'�ELOOHGHU��'HU�ILQGHV
VNDEHORQHU��L�SURJUDPPHW�NDOGHW�WHPSODWHV��PHG
WHJQLQJHU�DI�PHUH�NRPSOHNVH�PROHN\OHU��VRP�I[
DPLQRV\UHU��FDUERK\GUDWHU�RJ�'1$�IUDJPHQWHU�
1\H�VNDEHORQHU��VRP�XGYLNOHV�O�EHQGH�DI�SUR�
JUDPPHWV�EUXJHUH��NDQ�KHQWHV�IUD�$&'ªV�KMHP�
PHVLGH��$GYDQFHG�&KHPLFDO�'HYHORSPHQW��

3URJUDPGHOHQ�&KHP6NHWFK�LQGHKROGHU�HW�VWUXN�
WXUPRGXO�RJ�HW�WHJQHPRGXO��VH�ILJXU�������'�
YLHZHU�HU�HW�VHOYVW�QGLJW�SURJUDP��VH�ILJXU�����

ILJXU�����9HG�VWDUW�DI�&KHP6NHWFK�DIYLNOHV�HQ�UHNODPH�IRU
$&'V�SURGXNWHU��(IWHU����VHNXQGHU�EOLYHU�&DQFHO�NQDSSHQ
DNWLY��RJ�PDQ�NDQ�VWRSSH�UHNODPHQ�

ILJXU�����&KHP6NHWFK�PHG�DNWLYW�VWUXNWXUPRGXO��)RU�DW�VNLIWH
WLO��'�YLHZHUHQ�WU\NNHV�Sn�NQDSSHQ��'� ILJXU� ���� �'�YLHZHU�� )RU� DW� DNWLYHUH� WHJQHSURJUDPPHW

WU\NNHV�Sn�NQDSSHQ�&KHPVN�

7HJQHPRGXOHW�L�&KHP6NHWFK
,�WHJQHPRGXOHW�NDQ�PDQ�WHJQH�OLQLHU��SLOH��NXUYHU��NDVVHU��FLUNOHU�RJ�WHNVWEREOHU�VDPW�VNULYH�WHNVW�RJ
PDQLSXOHUH�GLVVH�ELOOHGHOHPHQWHU��0DQ�NDQ�Sn�GHQQH�PnGH�VNDEH�HQ�EDJJUXQGVWHJQHIODGH�IRU�PROHN\O�
VWUXNWXUHU��GHU�WHJQHV�L�VWUXNWXUPRGXOHW��7HJQLQJHU�NDQ�HNVSRUWHUHV�L�IRUVNHOOLJH�ILOIRUPDWHU�HOOHU�NRSLH�
UHV�WLO�DQGUH�ZLQGRZVSURJUDPPHU�JHQQHP�:LQGRZV�NOLSSHERUG��6WUXNWXUHU�RJ�WHJQLQJHU�NDQ�JHPPHV
RJ�DQYHQGHV�VRP�VNDEHORQHU��6WXG�VFLHQW��)UDQW]�:��6��3HGHUVHQ��6\GGDQVN�8QLYHUVLWHW��2GHQVH�KDU�I[
ODYHW�HQ�VNDEHORQ�PHG�GHWDOMHUHGH�WHJQLQJHU�DI�ODERUDWRULHXGVW\U��6NDEHORQHQ�HU�WLO�IUL�DIEHQ\WWHOVH�RJ
NDQ�KHQWHV�IUD�NHPLV�KMHPPHVLGH��KWWS���NH�J\PIDJ�GN��VDPPHQ�PHG�HQ�YHMOHGQLQJ��VH�ELODJ����

6NLIW�PHOOHP�VWUXNWXUPRGXO�RJ
WHJQHPRGXO�L�&KHP6NHWFK

6NLIW�IUD�&KHP6NHWFK�WLO��'
6NLIW�IUD��'�WLO�&KHP6NHWFK
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6WUXNWXUPRGXOHW�L�&KHP6NHWFK
,�VWUXNWXUPRGXOHW�WHJQHV�NHPLVNH�VWUXNWXUHU��RJ�GHU�HU�PXOLJKHG�IRU�DW�JHPPH�RJ�KHQWH�VWUXNWXUHU
VRP�ILOHU�DI�W\SHQ�
�VN���'HVXGHQ�NDQ�PDQ�LPSRUWHUH�ILOHU�DI�IRUVNHOOLJH�DQGUH�W\SHU��RJ�GHU�ILQGHV
VWUXNWXUVNDEHORQHU��VRP�NDQ�DQYHQGHV�YHG�RSE\JQLQJ�DI�VWUXNWXUHU�

)RU�DW�WHJQH�PROHN\OHU�VRP�+12��HOOHU
LRQHU�VRP�12�

��Pn�PDQ�DQYHQGH�IRU�
PHOOH�ODGQLQJHU�L�VWUXNWXUHQ��VH�ILJXU�����

'HW�JnU�QHPPHUH�DW�WHJQH�FDUERQK\GUL�
GHU�RJ�VLPSOH�RUJDQLVNH�PROHN\OHU��KYRU
ELQGLQJVIRUKROGHQH�HU�HQNOHUH�
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CH3

CH3

ILJXU�����7HJQLQJ�RJ��'�PRGHO�

,�VWDQGDUGLQGVWLOOLQJHQ�YLVHU�&KHP6NHWFK�LNNH�DOOH�DWRPHU�
9LVQLQJ�DI�DOOH�DWRPHU�LQGVWLOOHV�VnGDQ�

• 9�OJ�PHQXHQ�7RROV�_�6WUXFWXUH�3URSHUWLHV

'LDORJYLQGXHW�Sn�ILJXU����IUHPNRPPHU�

• 6�W�IOXHEHQ�YHG�6KRZ�&DUERQV�_�7U\N�$SSO\

,QGVWLOOLQJHQ�J�OGHU�QX�IRU�VWUXNWXUHU��VRP�YDU�PDUNHUHGH
IRULQGHQ�RJ�IRU�VHQHUH�WHJQHGH�VWUXNWXUHU��+YLV�LQGVWLOOLQ�
JHQ�VNDO�Y�UH�VWDQGDUGLQGVWLOOLQJ�L�&KHP6NHWFK��GHILQHUHU
PDQ�GHQ�VRP�HQ�W\SRJUDIL�

• 6NULY�1RUPDO�DOOH�DWRPHU�_�7U\N�6DYH�_�7U\N�6HW
'HIDXOW

ILJXU����

1nU�PROHN\OHWV�VWUXNWXUIRUPHO�HU�WHJQHW�L�VWUXNWXUPRGXOHW��NDQ�IRUPOHQ�RYHUI�UHV�WLO�HQ��'�
RSWLPHUHW�WHJQLQJ�L�VWUXNWXUPRGXOHW�

• 7U\N� �_�RJ�0DUNpU�PROHN\OHW�PHG�PXVHQ

• 7U\N� ��'�RSWLPL]DWLRQ

6WUXNWXUHQ�NDQ�URWHUHV�

• 7U\N� �HOOHU� �RJ�7U�N�PHG�PXVHQ
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ILJXU�����7HJQLQJ�DI���FKORUSURSDQ�HIWHU��'�
RSWLPHULQJ�L�VWUXNWXUPRGXOHW�

)RU�DW�In�GHQ�IXOGH��'�HIIHNW�Pn�PDQ�RYHUI�UH�VWUXNWXUHQ�WLO��'�YLHZHU�
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• 0DUNpU�VWUXNWXU�_�7U\N�

6WUXNWXUHQ�RYHUI�UHV�WLO��'�YLHZHU�

• 7U\N� �IRU�DW��'�RSWLPHUH�VWUXNWXUHQ

6WUXNWXUHQ�NDQ�YHQGHV�RJ�GUHMHV�YKD��PXVHQ�

• 7U\N� �IRU�DW�DXWRURWHUH�PRGHOOHQ ILJXU�����0RGHO�DI���FKORUSURSDQ�L��'�YLHZHU�

0DQ�NDQ�RYHUI�UH�IOHUH�PDUNHUHGH�VWUXNWXUHU�IUD�VWUXNWXUPRGXOHW�L�&KHP6NHWFK�WLO��'�YLHZHU�
6WUXNWXUHUQH�E�U�GD�IRULQGHQ�pQ�IRU�pQ�Y�UH�XGVDW�IRU��'�RSWLPHULQJ�L�VWUXNWXUPRGXOHW�RJ�Y�UH
S�QW�DUUDQJHUHW�Sn�WHJQHIHOWHW��'HW�HU�EHGVW�DW�XGI�UH��'�RSWLPHULQJ�L��'�YLHZHU�PHG�HW�PROHN\OH
DG�JDQJHQ�

$ONDQHU�±�IRUPOHU��QDYQH�RJ�LVRPHUL

2SJDYHUQH�NDQ�VWLOOHV�WLO�HOHYHU�VRP�I�UVWH�JDQJ�VNDO�DQYHQGH�&KHP6NHWFK�

2SJDYH��

• 9�OJ�VWUXNWXUPRGXOHW�L�&KHP6NHWFK��7U\N�

+YLV�NQDSSHUQH�LNNH�DOOHUHGH�HU�DNWLYH��7U\N� �RJ�

• .OLN�Sn�WHJQHIODGHQ��'HQ�NRQGHQVHUHGH�VWUXNWXUIRUPHO�IRU�PHWKDQ�
&+���WHJQHV

• .OLN�Sn�&�DWRPHW�L�IRUPOHQ�IRU�PHWKDQ

• .OLN�Sn�HW�&�DWRP�L�IRUPOHQ�IRU�HWKDQ

1X�VNXOOH�GHU�JHUQH�Y�UH�WHJQHW�VWUXNWXUIRUPOHU�IRU�PHWKDQ��HWKDQ�RJ
SURSDQ�

• 0DUNpU�SURSDQPROHN\OHW�PHG�PXVHQ

CH4

CH3 CH3

CH3 CH2

CH3

ILJXU�����0HWKDQ��HWKDQ�RJ
SURSDQ�

• 7U\N� �_�7U\N� �IRU�DW�RYHUI�UH�VWUXNWXUHQ�WLO
�'�YLHZHU

• 7U\N� �L�NQDSSDQHO�HOOHU�K�M�
UHNOLN�Sn�PRGHOOHQ�RJ�YLV�PRGHOOHQ�Sn�IRUVNHOOLJ�PnGH
�SLQGH���VWDY���NDORWPRGHO��

0ROHN\OHW�NDQ�URWHUHV�YHG�KM�OS�DI�PXVHQ�

• .OLN�RJ�WU�N�PHG�PXVHQ
ILJXU�����0RGHO�DI�SURSDQ�L��'�YLHZHU�



��

2SJDYH��

• 9�OJ�VWUXNWXUPRGXOHW�L�&KHP6NHWFK��7U\N�

+YLV�NQDSSHUQH�LNNH�DOOHUHGH�HU�DNWLYH��7U\N� �RJ� �

• 7HJQ�IRUPOHU�IRU�EXWDQ��SHQWDQ��KH[DQ��KHSWDQ��RFWDQ��QRQDQ�RJ�GHFDQ

• 9�OJ�WHJQHPRGXOHW�L�&KHP6NHWFK��7U\N�

• 7U\N� �_�.OLN�L�WHJQHIHOWHW�YHG�HQ�IRUPHO�_�,QGWDVW�PROHN\OHWV�V\VWHPDWLVNH�QDYQ�L�WHNVWUX�
GHQ

• $UUDQJHU�VWUXNWXUIRUPOHU�RJ�QDYQH�S�QW�Sn�VLGHQ�RJ�XGVNULY�VLGHQ

2SJDYH��
)RUJUHQHGH�DONDQHU�WHJQHV�XG�IUD�HQ�XIRUJUHQHW�VWUXNWXUIRUPHO�

• 7HJQ�IRUPOHQ�IRU�SURSDQ��.OLN�Sn�GHW�PLGWHUVWH�&�DWRP�L�SURSDQ

1X�VNXOOH�GHU�JHUQH�Y�UH�WHJQHW�HQ�IRUPHO�IRU���PHWK\OSURSDQ�¥�VH�ILJXU����

• 7HJQ�VWUXNWXUIRUPHO�IRU�SHQWDQ�RJ�DOOH�LVRPHUHU�WLO�SHQWDQ

CH3 CH

CH3

CH3

ILJXU�������PHWK\OSURSDQ

/�UHUHQ�NDQ�IRUEHUHGH�RSJDYHU�RJ�JHPPH�GHP�VRP�&KHP6NHWFK�ILOHU��(OHYHUQH�NDQ�Vn�KHQWH�RSJD�
YHUQH�IUD�VNROHQV�ILOVHUYHU��EHVYDUH�RSJDYHUQH�RJ�JHPPH�EHVYDUHOVHQ�XQGHU�HW�DQGHW�QDYQ��VH�ELODJ
����+YLV�RSJDYHUQH�JHPPHV�VRP�WHNVWGRNXPHQWHU��:RUG�HOOHU�OLJQHQGH���NU�YHU�GHW�HQ�OLOOH�RPYHM�
6WUXNWXUIRUPOHUQH�WHJQHV�L�&KHP6NHWFKV�VWUXNWXUPRGXO�RJ�NRSLHUHV�YLD�NOLSSHERUGHW�WLO�WHNVWGR�
NXPHQWHW��2SJDYH���HU�EOHYHW�WLO�Sn�GHQQH�PnGH�

2SJDYH��
7HJQ�VWUXNWXUIRUPOHQ�HOOHU�QDYQJLY�VWRIIHW

1DYQ 6WUXNWXU

��HWK\OGHFDQ
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$ONHQHU�RJ�DON\QHU

'REEHOW��RJ�WULSHOELQGLQJHU�L�&KHP6NHWFK

'HW�HU�QHPW�DW�ODYH�GREEHOW��HOOHU�WULSHOELQGLQJ�PHOOHP�&�DWRPHU��(W�NOLN�Sn�HQ�HQNHOWELQGLQJ��Q�
GUHU�ELQGLQJHQ�WLO�GREEHOWELQGLQJ��(W�NOLN�Sn�HQ�GREEHOWELQGLQJ��QGUHU�GHQ�WLO�WULSHOELQGLQJ��(W
NOLN�Sn�WULSHOELQGLQJ��QGUHU�GHQ�WLO�HQNHOWELQGLQJ�

• 9�OJ�VWUXNWXUPRGXOHW��7HJQ�HWKDQ��HWKHQ�RJ�HWK\Q�Sn�VDPPH�WHJQHIODGH

)RU�DW�YLVH�DOOH�&�+�ELQGLQJHU�Y�OJHV��'�2SWLPL]DWLRQ�HIWHUIXOJW�DI�&OHDQ�8S�

• 0DUNHU�HWKDQ�_�WU\N� �RJ�WU\N� ��8GI�U�GHW�VDPPH�IRU�HWKHQ�RJ�HWK\Q

'HQQH�SURFHGXUH�JLYHU�S�QH��'�VWUXNWXUIRUPOHU��KYRU�DOOH�ELQGLQJHU�VHV��0HQ�GLVVH�VWUXNWXUHU�E�U
LNNH�RYHUI�UHV�WLO��'�YLHZHU��KYLONHW�I�OJHQGH�YLO�YLVH�

• 0DUNHU�DOOH�WUH�VWUXNWXUHU�L�WHJQHIHOWHW�RJ�WU\N�&RS\�WR��'

%HP�UN��DW�DOOH�WUH�VWUXNWXUHU�HU�SODQH��RJ�DW�GREEHOWELQGLQJ�RJ�WULSHOELQGLQJ�LNNH�YLVHV�HNVSOLFLW�L
�'�YLHZHU�

6nGDQ�YLVHV�UHDOLVWLVNH�VWUXNWXUHU�L��'�YLHZHU�

• 9�OJ�VWUXNWXUPRGXOHW��0DUNHU�HWKDQ�RJ�WU\N�Sn� ��8GI�U�GHW�VDPPH�IRU�HWKHQ�RJ�HWK\Q

1nU�PROHN\OHUQH�GHUSn�RYHUI�UHV�WLO��'�YLHZHU��HYHQWXHOW�VDPWLGLJW��VHV�UHDOLVWLVNH�UXPOLJH�VWUXNWX�
UHU�IRU�GH�WUH�PROHN\OHU��0DQ�VNDO�GRJ�J�UH�VLJ�NODUW��DW�GH�YLVWH�JHRPHWULHU�HU�EHUHJQHGH�RJ�NDQ
DIYLJH�HQ�GHO�IUD�HNVSHULPHQWHOW�EHVWHPWH�JHRPHWULHU��(QGYLGHUH�E�U�GHW�EHP�UNHV��DW��'�
RSWLPHULQJ�LNNH�IXQJHUHU�Sn�VWUXNWXUHU��VRP�LQGHKROGHU�DQGHW�HQG�&��+��1��2��6��)��&O��%U�RJ�,�

%LQGLQJVYLQNOHU�RJ�ELQGLQJVO�QJGHU

,�&KHP6NHWFKV��'�YLHZHU�HU�GHW�PXOLJW�DW�PnOH�ELQGLQJVYLQNOHU�RJ�ELQGLQJVO�QJGHU�L�PROHN\OHU�

• 7HJQ�PHWK\OF\FOREXWDQ�RJ�RYHUI�U�WHJQLQJHQ�WLO��'�
YLHZHU��2SWLPHU�VWUXNWXUHQ

0nOLQJ�DI�ELQGLQJVO�QJGHQ�PHOOHP�DWRPHU�

• 7U\N� �RJ�NOLN�Sn�WR�QDERDWRPHU

$WRPHUQH�IDUYHPDUNHUHV�RJ�QHGHUVW�L�VN�UPELOOHGHW�VHU
PDQ�ELQGLQJVO�QJGHQ�

0nOLQJ�DI�ELQGLQJVYLQNOHQ�PHOOHP���DWRPHU�

• 7U\N� �RJ�NOLN�Sn�WUH�DWRPHU��GHU�GHILQHUHU�HQ
ELQGLQJVYLQNHO

0DQ�VHU�ELQGLQJVYLQNOHQ�QHGHUVW�L�VN�UPELOOHGHW�

ILJXU�����0HWK\OF\FOREXWDQ�L
�'�YLHZHU�
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8QGHUYLVQLQJVIRUO¡E�PHG�DONHQHU�RJ�DON\QHU

'HW�IRUXGV�WWHV��DW�HOHYHUQH�KDU�KDIW�HQ�I�UVWH�LQWURGXNWLRQ�WLO�&KHP6NHWFK�RJ�HU�LQWURGXFHUHW�WLO
XP�WWHGH�FDUERQK\GULGHU��/�UHUHQ�NDQ�VRP�LQGOHGQLQJ�WHJQH�QRJOH�PROHN\OHU��VRP�KHQWHV�LQG�L
�'�YLHZHU��,�I�OOHVVNDE�DIJ�UHV��RP�GHU�ILQGHV�GREEHOW��HOOHU�WULSHOELQGLQJHU�RJ�KYRUYLGW�GHU�HU�WDOH
RP�FLV�WUDQV�LVRPHUL�HOOHU�HM��'HUHIWHU�NDQ�HOHYHUQH�DUEHMGH�PHG�I�OJHQGH�RSJDYHU�

2SJDYH��

• 7HJQ�HWKHQPROHN\OHW

• 9�OJ�7RROV�_��'�2SWLPL]DWLRQ�_�9�OJ�7RROV�_�&OHDQ�6WUXFWXUH

• 0DUNpU�PROHN\OHW�RJ�NRSLHU�GHW�pQ�JDQJ�WLO�WHJQHIODGHQ

• 7U\N� �RJ�HUVWDW�+�DWRPHU�L�PROHN\OHUQH��Vn�GLVVH�WR�VWUXNWXUHU�IUHPNRPPHU�

C C

H

HCl

Cl

C C

Cl

HH

Cl

+YLONHQ�IRUP�IRU�LVRPHUL�HU�GHU�WDOH�RP"�1DYQJLY�PROHN\OHUQH�

• 0DUNpU�HW�PROHN\OH�DG�JDQJHQ�RJ��'�RSWLPHU�PROHN\OHW��2YHUI�U�PROHN\OHW�WLO��'�YLHZHU�
+YRUGDQ�VHU�PDQ�L��'�YLHZHU��DW�GHU�HU�WDOH�RP�HQ�GREEHOWELQGLQJ�PHOOHP�WR�&�DWRPHU"

2SJDYH��

• 7HJQ�HW�FDUERQK\GULG��GHU�LQGHKROGHU�pQ�GREEHOWELQGLQJ��RJ�VRP�EHVWnU�DI�PLQGVW���&�DWRPHU�
2YHUI�U�VWUXNWXUHQ�WLO��'�YLHZHU�RJ��'�RSWLPHU�GHU��5RWpU�PRGHOOHQ��Vn�GHQ�VHV�XQGHU�HQ�S�Q
YLQNHO�RJ�Y�OJ�(GLW�_�&RS\��*n�WLOEDJH�WLO�&KHP6NHWFK�RJ�LQGV�W�NRSLHQ�L�WHJQHIHOWHW�YHG��'�
WHJQLQJHQ�DI�FDUERQK\GULGHW��9�OJ�(GLW�_�3DVWH��,QGV�W�HQ�WHNVWERNV�L�WHJQHIHOWHW��VH�RSJDYH���
RJ�LQGWDVW�PROHN\OHWV�V\VWHPDWLVNH�QDYQ�L�WHNVWERNVHQ

• 7HJQ�HW�FDUERQK\GULG�GHU�LQGHKROGHU�pQ�WULSHOELQGLQJ��RJ�VRP�EHVWnU�DI�PLQGVW���&�DWRPHU�
*�U�GHUHIWHU�VRP�DQI�UW�RYHQIRU

2SJDYH��

• 7HJQ�PROHN\OHUQH�KH[D�����GLHQ�RJ�KH[D�����GLHQ��+YRU�VWRU�HU�YLQNOHUQH�PHOOHP�&�DWRPHUQH�L
GH�WR�PROHN\OHU"

2SJDYH��

• 7HJQ�HW�FDUERQK\GULG��GHU�LQGHKROGHU�PLQGVW���&�DWRPHU��RJ�RYHUI�U�GHW�WLO��'�YLHZHU��2SWL�
PHU��'�VWUXNWXUHQ��%HVWHP�ELQGLQJVO�QJGHU�RJ�ELQGLQJVYLQNOHU�PHOOHP�XGYDOJWH�&��RJ�+�
DWRPHU��'LVNXWHU�HYHQWXHOOH�VWRUH�DIYLJHOVHU�IUD�GH�IRUYHQWHGH�ELQGLQJVO�QJGHU�RJ�ELQGLQJV�
YLQNOHU
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2SJDYH��

• 7HJQ�FDUERQK\GULGHUQH�EXWDQ��EXW���HQ�RJ�EXW���\Q��+YDG�HU�ELQGLQJVYLQNOHUQH�PHOOHP�&�
DWRPHUQH�L�GH�HQNHOWH�PROHN\OHU"�(U�GHU�DIYLJHOVHU�IUD�GHW��YL�YLOOH�IRUYHQWH"

)RUO¡E�RP�DUHQHU

1HGHQVWnHQGH�HU�HQ�VNLWVH�WLO�IRUO�E�IRU�HOHYHU��GHU�HU�OLGW�PHUH�HUIDUQH�L�DW�EUXJH�&KHP6NHWFK��2SJDYHUQH�HU
WLOOLJH�PHUH�IDJOLJW�NU�YHQGH�HQG�RSJDYHUQH�RYHQIRU�

• 9�OJ�PHQXHQ�7HPSODWHV�_�PHQXHQ�7HPSODWH�:LQGRZ�_�VWRIW\SHQ�$URPDWLFV

• .OLN�Sn�EHQ]HQH��EHQ]HQ�Sn�GDQVN���6H�ILJXU���

ILJXU�����7HPSODWH�:LQGRZ�

• .OLN�L�WHJQHIHOWHW�IRU�DW�DIV�WWH�HQ�EHQ]HQULQJ

• +�MUHNOLN�IRU�DW�RSK�YH�YDOJHW�DI�EHQ]HQULQJ

• 9�OJ�PHQX�7RROV�_�6KRZ�$URPDWLFLW\���KYDG�LDJWWDJHU�GX"

• 9�OJ�PHQX�+LGH�$URPDWLFLW\���KYDG�LDJWWDJHU�GX"

'LVNXWpU�KYRUIRU�WHJQHSURJUDPPHW�NDQ�YLVH�EHQ]HQPROHN\OHW�Sn�WR�PnGHU�

9LVHV�PROHN\OHW�RJVn�Sn�WR�PnGHU�L��'�YLHZHU�"

8QGHUV�J�RP�QDSKWKDOHQPROHN\OHW�RJ�WROXHQPROHN\OHW�NDQ�YLVHV�Sn�WR�PnGHU�
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(WK\OEHQ]HQ

• 7HJQ�HWK\OEHQ]HQPROHN\OHW��2YHUI�U�VWUXNWXUHQ�WLO��'�YLHZHU�RJ�RSWLPHU�VWUXNWXUHQ�GHU

• 0nO�ELQGLQJVYLQNOHUQH�RPNULQJ�&�DWRPHUQH�L�ULQJHQ

• 0nO�ELQGLQJVO�QJGHUQH��&�&�RJ�&�+��L�ULQJHQ�RJ�L�VLGHN�GHQ

+YLONH�RSO\VQLQJHU�JLYHU�ELQGLQJVO�QJGHUQH�RP�VW\UNHQ�DI�&�&�ELQGLQJHUQH�L�ULQJHQ�RJ�&�&�ELQ�
GLQJHUQH�L�VLGHN�GHQ�"

+YLONH�RSO\VQLQJHU�JLYHU�ELQGLQJVO�QJGHUQH�RP�VW\UNHQ�DI�&�+�ELQGLQJHUQH�L�ULQJHQ�RJ�&�+�ELQ�
GLQJHUQH�L�VLGHN�GHQ�"

.DQ�GX�IRUNODUH�GH�ELQGLQJVIRUKROG��VRP��'�PRGHOOHQ�YLVHU�"

;\OHQ

1DYQHW�[\OHQ�G�NNHU�RYHU�WUH�LVRPHUH�VWRIIHU��GHU�DOOH�WUH�HU�GLPHWK\OEHQ]HQHU�

• 7HJQ��'�IRUPOHU�IRU�GH�WUH�PROHN\OHU�RJ�QDYQJLY�GHP

'H�WUH�IRUPHU�NDOGHV�RJVn�R�[\OHQ��P�[\OHQ�RJ�S�[\OHQ��)LQG�XG�DI��KYDG�IRUNRUWHOVHUQH�R��P�RJ�S�VWnU
IRU��RJ�KYRUGDQ�GH�VYDUHU�WLO�GH�V\VWHPDWLVNH�QDYQH�

3KHQRO

3KHQRO�HU�HW�DQGHW�QDYQ�IRU�K\GUR[\EHQ]HQ��3KHQRO�HU�LNNH�HQ�DONRKRO��GD�K\GUR[\JUXSSHQ�HU
EXQGHW�GLUHNWH�WLO�EHQ]HQULQJHQ�

• 7HJQ�SKHQROPROHN\OHW

6W\UHQ

1nU�PDQ�IMHUQHU�HW�K\GURJHQDWRP�IUD�EHQ]HQPROHN\OHW��EOLYHU�GHU�HQ�JUXSSH�PHG�IRUPOHQ��&�+�

WLOEDJH��'HQQH�JUXSSH�NDOGHV�SKHQ\OJUXSSHQ��3KHQ\OJUXSSHQ�LQGJnU�L�PDQJH�YLJWLJH�PROHN\OHU��I[�L
VW\UHQ��GHU�KDU�GHW�V\VWHPDWLVNH�QDYQ�SKHQ\OHWKHQ�

• 7HJQ�VW\UHQPROHN\OHW

6W\UHQ�NDQ�YHG�DGGLWLRQVSRO\PHULVDWLRQ�SRO\PHULVHUHV�WLO�SRO\VW\UHQ��GHU�HU�ELQGHPLGOHW�L�JODVILEHU�
RJ�VRP�RJVn�EUXJHV�WLO�HQ�ODQJ�U�NNH�DI�DQGUH�SODVWSURGXNWHU�

• 7HJQ�HQ�WULPHU�DI�VW\UHQ��HQ�WULPHU�HU�HW�PROHN\OH��GHU�IUHPNRPPHU��QnU�WUH�VW\UHQPROHN\OHU
DGGHUHV�WLO�KLQDQGHQ�

3KHQ\ODODQLQ

3KHQ\OJUXSSHQ�IRUHNRPPHU�RJVn�L�DPLQRV\UHQ�SKHQ\ODODQLQ��KYLV�V\VWHPDWLVNH�QDYQ�HU���DPLQR���
SKHQ\OSURSDQV\UH��$PLQRJUXSSHQ�HU�¥1+��

• 7HJQ�SKHQ\ODODQLQPROHN\OHW�

3KHQ\ODODQLQ�XGYLVHU�VSHMOELOOHGLVRPHUL��%HJUXQG�KYRUIRU�
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• .RSLHU�IRUPOHQ�IRU�SKHQ\ODODQLQ��Vn�GX�KDU�WR�XG�
JDYHU��$ODQLQPROHN\OHW�HU�YLVW�KHU�L�GH�WR�VWH�
UHRLVRPHUH�IRUPHU��%LQGLQJHU�IUD�&�DWRP�QU����HU
WHJQHW�Sn�HQ�V�UOLJ�PnGH�IRU�DW�DQW\GH��DW�GH�ORGUHWWH
ELQGLQJHU�JnU�LQG�L�SDSLUHW�RJ�GH�YDQGUHWWH�XG�DI
SDSLUHW�VHW�IUD�&�DWRP�QU�����5RWHU�GLQH�WR�SKHQ\OD�
ODQLQPROHN\OHU�RJ�ODY��YULJH�UHWWHOVHU��Vn�GX�InU�GH�WR
VSHMOELOOHGIRUPHU�

H O

CH3

C

CNH2 H

H O

CH3

C

CH NH2

.XQ�/�IRUPHQ�IRUHNRPPHU�L�QDWXUHQ��+YLONHQ�DI�WHJQLQJHUQH�VYDUHU�WLO�/�SKHQ\ODODQLQ"

,�DOPLQGHOLJKHG�EUXJHU�PDQ�5�6�QRPHQNODWXU�L�VWHGHW�IRU�'�/�QRPHQNODWXU��8QGHUV�J�HYHQWXHOW
VDPPHQK�QJHQ�PHOOHP�5�6�QRPHQNODWXU�RJ�'�/�QRPHQNODWXU�IRU�SKHQ\ODODQLQV�YHGNRPPHQGH�

6SU�QJVWRIIHU

717��������WULQLWURWROXHQ��HU�HW�YLJWLJW�VSU�QJVWRI�

• 7HJQ�I�UVW�WROXHQ

1LWURJUXSSHQ��12��KHQWHV�IUD�7DEOH�RI�5DGLFDOV

• .OLN� �RJ�NOLN�Sn��12��JUXSSHQ�L�7DEOH�RI�5DGLFDOV

• 3HJ�Sn�HW�&��DWRP�L�WROXHQ�RJ�NOLN�QLWURJUXSSHQ�Sn�SODGV

• %LQG�\GHUOLJHUH�WR�QLWURJUXSSHU�WLO�WROXHQ�RJ�VOXN�IRU��12��VN\JJHQ��PHG�K�MUHNOLN

• 7HJQ�717�PROHN\OHW�I�UGLJW�RJ��'�RSWLPHU�GHW

2JVn�SLFULQV\UH��������WULQLWURSKHQRO��KDU�Y�UHW�DQYHQGW�VRP�VSU�QJVWRI�

• 7HJQ�SLFULQV\UH

%HQ]\ODONRKRO�RJ�R[LGDWLRQVSURGXNWHU

%HQ]\OUDGLNDOHW�IUHPNRPPHU�YHG�DW�IMHUQH�pW�DI�K\GURJHQDWRPHUQH�IUD�PHWK\OJUXSSHQ�L�WROXHQ��%HQ�
]\ODONRKRO�NDQ�YHG�IRUVLJWLJ�R[LGDWLRQ�RPGDQQHV�WLO�EHQ]DOGHK\G��VRP�JLYHU�PDQGHOHVVHQV��NHQGHV
I[�IUD�PD]DULQNDJHU�RJ�PDUFLSDQHIWHUOLJQLQJHU��GHQ�NDUDNWHULVWLVNH�OXJW��%HQ]DOGHK\G�NDQ�R[LGHUHV
YLGHUH�WLO�EHQ]RHV\UH��GHU�HU�HW�PHJHW�DQYHQGW�NRQVHUYHULQJVPLGGHO�L�I�GHYDUHU��(������

• 7HJQ�EHQ]\ODONRKROPROHN\OHW

• 0DUNpU�EHQ]\ODONRKROPROHN\OHW�RJ�NRSLHU�GHW�WR�JDQJH��/DY�GHQ�I�UVWH�NRSL�RP�WLO�EHQ]DOGH�
K\G��/DY�GHQ�DQGHQ�NRSL�RP�WLO�EHQ]RHV\UH

• 6NLIW�WLO�WHJQHPRGXOHW��DUUDQJHU�GH�WUH�PROHN\OHU�Sn�HQ�YDQGUHW�OLQLH�RJ�WLOI�M� Oxidation
PHOOHP�PROHN\OHUQH�

$ONRKROHU

• 7HJQ��'��RJ��'�VWUXNWXUHU�IRU�PHWKDQRO��HWKDQRO��SHQWDQ���RO�RJ�KHSWDQ�����GLRO��VH�ILJXU����

+YLONH�DI�RYHQQ�YQWH�DONRKROHU�HU�KHOW�EODQGEDUH�PHG�YDQG"

+YLONH�DI�RYHQQ�YQWH�DONRKROHU�KDU�GH�K�MHVWH�NRJHSXQNWHU"
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(U�QRJOH�DI�GLVVH�DONRKROHU�GLYDOHQWH"

ILJXU���

• 7HJQ��'�VWUXNWXU�IRU�GHQ�FDUER[\OV\UH��HWKDQRO�NDQ�R[LGHUHV�WLO�
+YDG�KHGGHU�GHQQH�V\UH"

• 7HJQ�IRUPOHQ�IRU���EXWDQRO�RJ�WHJQ�IRUPOHQ�IRU�GHW�PROHN\OH��VRP�GDQQHV�YHG�HQ�PLOG�R[LGD�
WLRQ�DI���EXWDQRO�
+YDG�KHGGHU�GHW�GDQQHGH�VWRI"

$ONRKROHUV�NRJHSXQNWHU

,�ILJXU����HU�YLVW�QRJOH�IRUVNHOOLJH�VWUXNWXUHU��6WUXNWXUHUQH�HU�WHJQHW�L�VWUXNWXUPRGXOHW��pQ�IRU�pQ
�'�RSWLPHUHW�RJ�GHUSn�RYHUI�UW�WLO��'�YLHZHU�

)RUVNHOOLJH�PRGHOIUHPVWLOOLQJHU�DI�VWUXNWXUHUQH�HU�YDOJW�YKD��NQDSSD�
QHO��.DQ�RJVn�Y�OJHV��PHG�K�MUHNOLN�

ILJXU���

2SJDYH���
+YLONH�DI��'�YLVQLQJHUQH�L�ILJXU����HU�YHOHJQHGH�L�HQ�GLVNXVVLRQ�DI�VWRIIHUV�NRJHSXQNWHU"

• 7HJQ�VWUXNWXUIRUPOHQ�IRU�SHQWDQ���RO����PHWK\OEXWDQ���RO�RJ�����GLPHWK\OSURSDQ���RO��9�OJ�HQ
SDVVHQGH��'�YLVQLQJ��'LVNXWpU�KYLONHW�DI�GH���VWRIIHU��GHU�KDU�GHW�K�MHVWH�NRJHSXQNW��.RQWURO�
OpU�VYDUHW�YHG�RSVODJ�L�'DWDERJ�I\VLN�NHPL�
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&KHP6NHWFK�RJ�HNVDPHQ

+YLV�&KHP6NHWFK�KDU�Y�UHW�EUXJW�L�XQGHUYLVQLQJHQ��NDQ�GHW�RJVn�LQGJn�L�HQ�HNVDPLQDWLRQ��'RJ�HU�GHW
QDWXUOLJYLV�GH�NHPLVNH�DVSHNWHU�RJ�LNNH�GHW�WHNQLVNH�DUEHMGH�PHG�DW�WHJQH�PROHN\OHUQH��GHU�VNDO�HNVDPL�
QHUHV�L��'HW�EHW\GHU��DW�O�UHUHQ�Sn�IRUKnQG�Pn�VLNUH�VLJ��DW�PROHN\OHU��GHU�VNDO�GLVNXWHUHV�XQGHU�HNVDPL�
QDWLRQHQ��HU�WLOJ�QJHOLJH�Sn�FRPSXWHUHQ�L�HNVDPLQDWLRQVORNDOHW��+YLV�GHW�JLYQH�VS�UJVPnO�LQGHKROGHU
ELODJ�PHG�PROHN\OVWUXNWXUHU��E�U�GH�RJVn�IRUHOLJJH�Sn�FRPSXWHUHQ�L�IRUEHUHGHOVHVORNDOHW��'HW�VNDO�GRJ
LNNH�DIKROGH�HNVDPLQDQGHQ�IUD�VHOYVW�QGLJW�DW�E\JJH�VWUXNWXUHU�L�&KHP6NHWFK�L�IRUEHUHGHOVHVWLGHQ��KYLV
KXQ�YLO�GHW��,�IRUKROG�WLO�HW�WUDGLWLRQHOW�PROHN\OE\JJHV�W�KDU�&KHP6NHWFK�IOHUH�IRUGHOH�

¦� �GHW�NDQ�Y�UH�WLOJ�QJHOLJW�IRU�HOHYHUQH�Sn�DOOH�WLGVSXQNWHU���RJVn�GHUKMHPPH

¦� �GHW�HU�PXOLJW�DW�VNLIWH�PHOOHP�PROHN\OHUV��'�VWUXNWXU�RJ��'�VWUXNWXU

)RUVODJ�WLO�PXQGWOLJH�HNVDPHQVVS¡UJVPnO�L�.HPL���+)�WLOYDOJ
6RP�GHW�IUHPJnU��HU�GHU�ODJW�Y�JW�Sn�YDOJIULKHG�PKW��DW�EHQ\WWH�&KHP6NHWFK��'HW�HNVSHULPHQWHOOH
VS�UJVPnO�HU�XGHODGW�DI�SODGVKHQV\Q��RJ�IRUGL�&KHP6NHWFK�SULP�UW�KDU�LQWHUHVVH�L�GHW�WHRUHWLVNH�VS�UJV�
PnO�

6S�UJVPnO��

7HRUHWLVN�HPQH��$ONRKROHU

6WLNRUG�GX�HYW��NDQ�EHQ\WWH�L�JHQQHPJDQJHQ

��IRUVNHOOLJH�W\SHU�DI�DONRKROHU

��QDYQJLYQLQJ

��DONRKROHUV�RSO�VHOLJKHG

��NHPLVNH�HJHQVNDEHU

��HOLPLQDWLRQVUHDNWLRQHU�PHG�DONRKROHU

��IUHPVWLOOLQJ�DI�HQ�DONRKRO

'X�VNDO�LQGGUDJH�YHGODJWH�ILJXU�L�GLQ�JHQQHPJDQJ
(OOHU
DQYHQGH�FRPSXWHUSURJUDPPHW�&KHP6NHWFK�L�GLQ�JHQQHPJDQJ�

6S�UJVPnO��

7HRUHWLVN�HPQH��&DUERQK\GULGHU

6WLNRUG�GX�HYW��NDQ�EHQ\WWH�L�JHQQHPJDQJHQ

��HNVHPSOHU�Sn�P�WWHGH�RJ�XP�WWHGH�FDUERQK\GULGHU
��QDYQJLYQLQJ�DI�P�WWHGH�RJ�XP�WWHGH�FDUERQK\GULGHU
��VWUXNWXULVRPHUL�RJ�FLV�WUDQV�LVRPHUL
��IRUEU�QGLQJ�DI�FDUERQK\GULGHU
��VXEVWLWXWLRQV���DGGLWLRQV��RJ�HOLPLQDWLRQVUHDNWLRQHU

&RPSXWHUSURJUDPPHW�&KHP6NHWFK�NDQ�LQGGUDJHV�L�GLQ�JHQQHPJDQJ�
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%LODJ����0DVNLQNUDY��GRZQORDG��LQVWDOOHULQJ�RJ�VWDUW�DI�&KHP6NHWFK

&KHP6NHWFK�HU�HW�SURJUDP�XGYLNOHW�DI�$&'��$GYDQFHG�&KHPLVWU\�'HYHORSPHQW���'HW�NDQ�KHQWHV
IUD�$&'ªV�KMHPPHVLGH

ZZZ�DFGODEV�FRP��)�OJ�KHQYLVQLQJHQ�IUD�PHQXSXQNWHW�)UHH�6WXII�

&KHP6NHWFK�NDQ�DIYLNOHV�Sn�3&�HUH�PHG�HW�DI�I�OJHQGH�V\VWHPHU�

:LQGRZV�����HOOHU������_�:LQGRZV�������_�:LQGRZV�17�������HOOHU�����

3URJUDPPHW�NU�YHU���0%�GLVNSODGV�WLO�LQVWDOODWLRQ�RJ�PLQLPXP���0%�5$0�����0%�DQEHIDOHV��

)UD�KMHPPHVLGHQ�NDQ�GHU�RJVn�KHQWHV�VNDEHORQHU�RJ�YHMOHGQLQJHU�WLO�&KHP6NHWFK�VDPW�DGVNLOOLJH
DQGUH�NHPLSURJUDPPHU��8GVQLW�DI�VN�UPELOOHGH�IUD�QRYHPEHU������

'RZQORDG�
6WUXFWXUH�'UDZLQJ�$SSOHW��������New!

&KHP)ROGHU�����(YDOXDWLRQ�9HUVLRQ���New!

105�9LHZHU�����)UHHZDUH���New!

$&'�6RIWZDUH�IRU�%UXNHU�8VHUV���New!

&KHP6NHWFK�)UHHZDUH

3DWFK�8SGDWHV�WR�DOO�&KHP6NHWFK�)UHHZDUH�8VHUV�

&KHP6NHWFK�WHPSODWHV

&KHP6NHWFK�8VHU
V�*XLGH

$&'�&KHP6NHWFK��6.���ILOH�IRUPDW�GHVFULSWLRQ���New!

*RRGLHV�IRU�&KHP6NHWFK���New!

&KHP%DVLF�IRU�&KHP6NHWFK

&KHP6NHWFK�����)UHHZDUH

�'�9LHZHUV�IRU�,6,6�%DVH�DQG�,6,6�'UDZ

'HPR�0RYLHV

7KH�$&'�6FUHHQ�6DYHU

'RZQORDG�NU�YHU��DW�PDQ�UHJLVWUHUHV��EO�D��PHG�H�PDLODGUHVVH��KRV�$&'��RJ�DW�PDQ�DFFHSWHUHU
$&'ªV�OLFHQVEHWLQJHOVHU��'HU�HU�I�OJHQGH�PXOLJKHGHU��VN�UPELOOHGH�QRYHPEHU�������

'RZQORDG�	�,QVWDOODWLRQ�,QVWUXFWLRQV
7KH�VRIWZDUH�KDV�EHHQ�FRPSUHVVHG�LQWR�D�VLQJOH�VHOI�H[WUDFWLQJ�ILOH��&+6.���(;(���2QFH�ILOH�WUDQV�
IHU�LV�FRPSOHWH��ORFDWH�WKH�GRZQORDGHG�ILOH�XVLQJ�:LQGRZV�([SORUHU�DQG�WKHQ�GRXEOH�FOLFN�RQ�LW��RU
FKRRVH��5XQ��IURP�WKH�ILOH�PHQX��WR�EHJLQ�WKH�LQVWDOODWLRQ�SURFHGXUH�

)LOH�QDPH��&+6.���(;(��VL]H������������E\WHV�
5HTXLUHV���0%�RI�KDUG�GLVN�VSDFH�IRU�LQVWDOODWLRQ

7KH�&KHP6NHWFK�8VHU
V�*XLGH�

)LOH�QDPH��&+6.B'2&6�(;(��VL]H����������E\WHV�
5HTXLUHV�����0%�RI�KDUG�GLVN�VSDFH�
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1RWH��3OHDVH�LQVWDOO�WR�D�IROGHU�ZKLFK�LV�GLIIHUHQW�IURP�WKDW�RI�DQ\�RWKHU�$&'�VRIWZDUH�\RX�PLJKW
KDYH�

,I�\RX�KDYH�D�QRW�VR�VWDWH�RI�WKH�DUW�PRGHP
6ORZ�PRGHPV�FRXOG�EH�TXLWH�IUXVWUDWLQJ��HVSHFLDOO\�LI�\RX�DUH�WU\LQJ�WR�GRZQORDG�KXJH�ILOHV�IURP
WKH�,QWHUQHW��7KH�ODVW�WKLQJ�\RX�ZDQW�LV�D�ILOH�WUDQVIHU�WKDW�VWRSV�DW������DIWHU�KRXUV�RI�ZDLWLQJ�

7R�UHPHG\�WKLV��ZH�KDYH�GLYLGHG�WKH�ILOH�DERYH�LQWR�IRXU�SDUWV��2QFH�DOO�IRXU�KDYH�EHHQ�GRZQORD�
GHG��SODFH�WKHP�LQWR�D�WHPSRUDU\�GLUHFWRU\�RQ�\RXU�KDUG�GULYH��DQG�UXQ�WKH�VHOI�H[WUDFWLQJ�ILOH
�&+(06.���(;(���7KLV�SURFHVV�ZLOO�XQLWH�WKH�IRXU�ILOHV�LQWR�RQH�H[HFXWDEOH�ILOH��&+6.���(;(�
ZKLFK�\RX�ZLOO�WKHQ�QHHG�WR�UXQ�LQ�RUGHU�WR�ILQDOO\�LQVWDOO�WKH�VRIWZDUH�

3OHDVH�QRWH��,I�\RX�ZHUH�VXFFHVVIXO�LQ�GRZQORDGLQJ�WKH�ILUVW�ILOH�DERYH��\RX�GR�QRW�QHHG�WR�GRZQ�
ORDG�WKHVH�IRXU�ILOHV�

)LOH�1DPH 6L]H

Part One &+(06.���(;( 1,456,440 bytes

Part Two &+(06.���(�� 1,456,400 bytes

Part Three &+(06.���(�� 1,456,400 bytes

Part Four &+(06.���(�� 137,878 bytes

User’s Guide &+6.B'2&6�(;( 416,594 bytes

7LS�WLO�VWDUW�DI�SURJUDPPHW

6WDUW�YKD��JHQYHMVLNRQ� �*HQYHMHQ�VWDUWHU�SURJUDPPHW��'�YLHZHU��GHU�VWDUWHU�&KHP6NHWFK�DXWR�
PDWLVN��0DQ�NDQ�Vn�VWUDNV�Jn�WLO�WHJQHPRGXOHW��LGHW����VHNXQGHUV�UHNODPHQ�IRU�$&'�DIYLNOHV�L��'�
YLHZHUHUHQV�YLQGXH��*HQYHMVLNRQ� �VWDUWHU�&KHP6NHWFK�DOHQH�
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%LODJ����9HMOHGQLQJ�WLO�ODERUDWRULHXGVW\UVVNDEHORQ

,,QQVVWWDDOOOODDWWLLRRQQVVYYHHMMOOHHGGQQLLQQJJ
(IWHU�DW�KDYH�XGSDNNHW�/DE8GVW\U�]LS�KDU�GX�InHW�GHQQH�YHMOHGQLQJ�RJ�HW�GRNXPHQW�WLO�&KHP6NHWFK
IUD�$&'��'RNXPHQWHW�LQGHKROGHU�WHJQLQJHU�DI�ODERUDWRULHXGVW\U��GYV��GH��E\JJHNORGVHU��VRP�EUX�
JHV�YHG�IUHPVWLOOLQJHQ�DI�LOOXVWUDWLRQHU�DI�ODERUDWRULHRSVWLOOLQJHU��I[�WLO��YHOVHVYHMOHGQLQJHU�

'HW�HU�PHQLQJHQ��DW�GRNXPHQWHW�/DE8GVW\U�VN��VNDO�LQVWDOOHUHV�VRP�HQ�VNDEHORQ��)UHPJDQJVPnGHQ�HU�

• )O\W�GRNXPHQWHW�/DE8GVW\U�VN��WLO�PDSSHQ�7HPSODWH�L�GLQ�&KHP6NHWFK�PDSSH�

• 6WDUW�&KHP6NHWFK�

• 6�UJ�IRU�DW�NQDSSHQ�6WUXFWXUH�HU�DNWLY�

• 9�OJ�PHQXSXQNWHW�7HPSODWHV�→�7HPSODWH�2UJDQL]HU�

• 7U\N�Sn�1HZ��L�GLDORJERNVHQ�

• 6NULY�/DEXGVW\U�L�IHOWHW�7HPSODWH�

• %URZVH�IUHP�WLO�ILOHQ�?7HPSODWH?/DE8GVW\U�VN���Vn�GHQ�VWnU�L�IHOWHW�'RFXPHQW��.OLN
Sn�2.�

• 6�W�IOXHEHQ�YHG�/DEXGVW\U�L�OLVWHQ��.OLN�Sn�2.�

• 7U\N�Sn�NQDSSHQ�'UDZ�L�Y�UNW�MVOLQLHQ�

1X�HU�GX�NODU�WLO�DW�EUXJH�WHPSODWHQ��VNDEHORQHQ��

• 7U\N�WHPSODWH�NQDSSHQ� �

• 9�OJ�/DEXGVW\U�L�OLVWHQ�WLO�YHQVWUH�

1X�VHU�GX�HQ�DI�GH�ILUH�VLGHU�WHPSODWHQ�EHVWnU�DI�
'X�NDQ�VNLIWH�PHOOHP�VLGHUQH��YHUVW�L�GLDORJERNVHQ�

• )LQG�YDVNHIODVNHQ�RJ�NOLN�Sn�GHQ��9HQVWUHNOLN�RJ�K�MUHNOLN�HW�VWHG�L�GRNXPHQW�
YLQGXHW�

• 0DUNHU�REMHNWHW�RJ�WU\N�8QJURXS�NQDSSHQ�XG��2EMHNWHW�IDOGHU�IUD�KLQDQGHQ�L�WR�QDWXUOLJH
GHOH�VRP�NDQ�EHQ\WWHV�KYHU�IRU�VLJ��(Q�ODQJ�U�NNH�DI�REMHNWHUQH�KDU�GHQQH�HJHQVNDE���Vn�SU�Y
GLJ�IUHP��

1nU�REMHNWHUQH�VNDO�V�WWHV�Q�MDJWLJW�VDPPHQ��I�HNV��VOLEXGVW\U���HU�GHW�HQ�IRUGHO�DW�DUEHMGH�L������

• 6On�6QDS�RQ�*ULG�IUD�L�PHQXHQ�2SWLRQV��Vn�GX�KDU�IXOG�NRQWURO�RYHU�SODFHULQJHQ�DI�GH�HQNHO�
WH�REMHNWHU�

7LO�VLGVW�HW�OLOOH�KLQW�WLO�EUXJHQ�DI��JXPPLVODQJHU��

6ODQJHQ�HU�WHJQHW�VRP�HQ�JUXSSH�DI���HOHPHQWHU��GYV��DW�GX�HIWHU�DW�KDYH
YDOJW�GHQ�RJ�KDYH�WU\NNHW�Sn� ��NDQ�IO\WWH�HQGHUQH�KHQ��KYRU�GH�VNDO�Y��
UH��6HOYH�VODQJHQ�EHVWnU�DI���%H]LHU�NXUYHU��KYLV�O�QJGH�RJ�IRUP�NDQ�UHGLJH�

UHV��QnU�GX�KDU�YDOJW� �
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%LODJ��$��6LGH���DI�&KHP6NHWFKILOHQ�0H\HU��VN�

&KHPVNHWFK�RSJDYH��VRP�EHVYDUHV�L�6WUXFWXUH�PRGXOHW��'HU�HU�WR�VLGHU�L�RSJDYHQ�

*(0�VWUDNV�GHQQH�RSJDYH�XQGHU�(7�$1'(7�1$91��1DYQHW�VNDO�EHJ\QGH�PHG�GLQH�
ORJLQ�LQLWLDOHU��*HP�L�PDSSHQ�NHPL�DIOHYHULQJ�Sn�I�OOHVGUHYHW�

1nU�EHVYDUHOVHQ�HU�I�UGLJ��JHPPHU�GX�ILOHQ�LJHQ�RJ�OXNNHU�GHQ��'HUHIWHU�NDQ�GX�VHQGH�ILOHQ�PHG�
GLQ�EHVYDUHOVH��WLO�GLQ�O�UHU�VRP�DWWDFKPHQW�WLO�H�PDLO�

0ROHN\OHU�EHVWnHQGH�DI�FDUERQ�RJ�K\GURJHQ�NDOGHV�FDUERQK\GULGHU��'H�HU�UnPDWHULDOH�IRU�GHQ�NHPLVNH�
SURGXNWLRQ�DI�SODVW�RJ�PHJHW�DQGHW��'HVXGHQ�HU�GH�HQ�YLJWLJ�HQHUJLNLOGH��&DUERQK\GULGHU�PHG�
HQNHOWELQGLQJHU�NDOGHV�DONDQHU�

2SJDYH�����7HJQ�VWUXNWXUIRUPOHU�IRU�XIRUJUHQHGH�DONDQHU�PHG�IUD���&�DWRPHU�WLO���&�DWRPHU���

2SJDYH����'HU�ILQGHV�WUH�IRUVNHOOLJH�VWUXNWXUHU�VYDUHQGH�WLO�IRUPOHQ�&
�
+

��
��)�QRPHQHW�NDOGHV�

VWUXNWXULVRPHUL��7HJQ�GH�WUH�VWUXNWXUHU���(W�DI�GH�WUH�PROHN\OHU�KDU�QDYQHW���PHWK\OEXWDQ��HW�DQGHW�KDU�
QDYQHW�����GLPHWK\OSURSDQ��6NULY�GLVVH�QDYQH�XG�IRU�GH�SnJ�OGHQGH�VWUXNWXUHU�
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Installationsvejledning

• Udpak (unzip) den hentede fil (labudstyr.zip). Hvis du mangler et 'udpakke-program' kan du hente
det gratis 7-Zip (http://www.7-zip.org). 

• Flyt skabelon-dokumentet (labudstyr.sk2) vha. Windows Stifinder til mappen Template i din
ChemSketch-mappe. 

• Start ChemSketch. 

• Vælg menupunktet Templates > Template Organizer... 
• Tryk på New... i dialogboksen. 
• Skriv Labudstyr i feltet Template. 
• Brows frem til filen: \Template\labudstyr.sk2, så den står i feltet Document. 
• Klik på OK. 
• Sæt flueben ved Labudstyr i listen. 
• Klik på OK. 
• Tryk på knappen Draw i værktøjslinien (den skal være aktiv !). 
• Vælg menupunktet Options > Preferences... og udfyld dialogen sådan her: 

• Klik på OK. 

Nu er du klar til at bruge den installerede skabelon.

• Tryk på template-knappen . 
• Vælg skabelonen ved at klikke på fanebladet Labudstyr til venstre. 
• Efter at have klikket på den ønskede tegning i skabelonen, kan den indsættes i dit dokument med et

venstre-klik. Du kan indsætte flere eksemplarer med yderligere venstre-klik. 
• Afbryd indsættelse med et højre-klik. 
• Husk at mange af tegningerne er sammensat af to eller flere logiske dele som kan benyttes og/eller

modificeres hver for sig. Sammensatte tegninger skilles ad med værktøjet  
• For at redigere f.eks. indholdet i en kolbe, kan det være nødvendigt at slå 'Snap on Grid' fra i menuen

'Options'. 

Rigtig god fornøjelse
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