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8QLW�����6\QWKHWLF�0DWHULDOV
Target 1: I can explain what a synthetic material is and where it comes from.

Natural Materials Synthetic Materials
A material that is found in nature 

(without having been altered 
chemically by humans.)

A material made by using chemical 
processes to alter natural resources.

EXAMPLES: EXAMPLES:
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BOTH natural and synthetic materials originally come from 
natural resources.
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Target 1: I can explain what a synthetic material is and where it comes from.

Synthesis: Production of chemical compounds by reaction   
      from simpler materials.

Synthesize: To make; (especially chemically)

Natural Synthesis  Synthesized Material

*Some synthesis 
happens naturally

*Example: Photosynthesis

*Synthetic materials are made by 
humans using chemical processes to 
create new materials

Description: Process by which 
plants use energy from the 

sun to make sugar from 
carbon dioxide and water

*Example: Making Resin

Description: Powders are loaded 
into a machine, heated and then 

subjected to one or more chemical 
processes to make a type of plastic 

called resin.
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Target 2: I can give examples of chemical processes that are used to make synthetic
materials.

���1\ORQ���3HWUROHXP�LV�SURFHVVHG�WKURXJK�D�VHULHV�RI�FKHPLFDO�
UHDFWLRQV�WKDW�H[WUDFW�ZKDW�LV�QHHGHG�IURP�WKH�SHWUROHXP�DQG�WKHQ�
FUHDWH�SRO\PHUV�WKDW�DUH�PDGH�LQWR�Q\ORQ�

x When people create synthetic materials, one or more chemical 
processes are used.  These processes involve the breaking of 

existing bonds and the formation of new ones.

EXAMPLES:

x 0DQ\�V\QWKHWLF�PDWHULDOV�DUH�PDGH�IURP�V\QWKHVL]HG�SRO\PHUV���
7KLV�LV�ZKHUH�VPDOO�PROHFXOHV�RI�UDZ�PDWHULDOV�DUH�SRO\PHUL]HG�
LQWR�ORQJ��OLQHDU�FKDLQV��

Creating Synthetic Materials

x There are MANY different and complicated processes used 
to make synthetic materials

���&DUGERDUG�LV�PDGH�E\�ILUVW�PDNLQJ�NUDIW�SDSHU�E\�
SXOSLQJ
�
ZRRGFKLSV�LQWR�D�VWURQJ�SDSHU�WKDW�UHVLVWV�WHDULQJ��VSOLWWLQJ�DQG�
EXUVWLQJ��7KLV�PDWHULDO�LV�WKHQ�VXEMHFWHG�WR�D�QXPEHU�RI�FKHPLFDOV�
SOXV�SURFHVVHV�WKDW�LQFOXGH�KHDWLQJ��JOXLQJ�DQG�SUHVVLQJ���

! ��0DQXIDFWXULQJ�D�FRUUXJDWHG�FDUGERDUG�ER[�EHJLQV�ZLWK�WKH�SXOSLQJ�RI�ZRRG�FKLSV�LQ�WKH�NUDIW��VXOIDWH��SURFHVV��)LUVW��WUHH�WUXQNV�DUH�
VWULSSHG�RI�EDUN�DQG�WRUQ�LQWR�VPDOO�FKLSV��1H[W��WKHVH�FKLSV�DUH�SODFHG�LQ�D�ODUJH��KLJK�SUHVVXUH�WDQN�FDOOHG�D�EDWFK�GLJHVWHU��ZKHUH�WKH\�
DUH�FRRNHG�LQ�D�VROXWLRQ��RU�OLTXRU��PDGH�RI�VRGLXP�K\GUR[LGH��1D2+��DQG�VHYHUDO�RWKHU�LRQLF�FRPSRXQGV�VXFK�DV�VXOIDWHV��VXOILGHV��DQG�
VXOILWHV��7KHVH�VWURQJO\�DONDOLQH�FKHPLFDOV�GLVVROYH�WKH�OLJQLQ��WKH�JOXH�OLNH�VXEVWDQFH�WKDW�KROGV�WKH�LQGLYLGXDO�ZRRG�ILEHUV�WRJHWKHU�LQ�D�
WUHH�WUXQN��

! ��:KHQ�WKH�SUHVVXUH�LV�UHOHDVHG�DIWHU�VHYHUDO�KRXUV��WKH�ZRRG�FKLSV�H[SORGH�OLNH�SRSFRUQ�LQWR�IOXII\�PDVVHV�RI�ILEHU�

! ��$IWHU�DGGLWLRQDO�FOHDQLQJ�DQG�UHILQLQJ�VWHSV��D�FRQVLVWHQW�VOXUU\�RI�ZRRG�SXOS�LV�SXPSHG�WR�WKH�SDSHU�PDNLQJ�PDFKLQH��DOVR�NQRZQ�DV�D�
)RXUGULQLHU�PDFKLQH��*LJDQWLF��VTXDUH�VWUXFWXUHV�XS�WR�����IHHW�ORQJ��WKHVH�PDFKLQHV�FRQWDLQ�D�ZLUH�PHVK�LQ�ZKLFK�WKH�SDSHU�LV�LQLWLDOO\�
IRUPHG��1H[W��WKH�SDSHU�LV�IHG�LQWR�PDVVLYH��VWHDP�KHDWHG�UROOHUV�DQG�ZLGH�IHOW�EODQNHWV�WKDW�UHPRYH�WKH�ZDWHU��$W�WKH�HQG��WKH�ILQLVKHG�
PHGLXP��RU�OLQHU��LV�UROOHG�IRU�VKLSPHQW�

More Detailed Description of How Carboard is Made

1\ORQ�LV�PDGH�ZKHQ�WKH�DSSURSULDWH�PRQRPHUV��WKH�FKHPLFDO�EXLOGLQJ�EORFNV�ZKLFK�PDNH�XS�SRO\PHUV��DUH�FRPELQHG�WR�IRUP�D�ORQJ�FKDLQ�YLD�D�
FRQGHQVDWLRQ�SRO\PHULVDWLRQ�UHDFWLRQ�

7KH�PRQRPHUV�IRU�Q\ORQ�����DUH�DGLSLF�DFLG�DQG�KH[DPHWK\OHQH�GLDPLQH��7KH�WZR�PROHFXOHV�DUH�FRPELQHG�WR�FUHDWH�WKH�SRO\PHU�DQG�ZDWHU��+�2��LV�
SURGXFHG�DV�D�E\�SURGXFW�

7KH�ZDWHU�LV�UHPRYHG�IURP�WKH�SURGXFWLRQ�SURFHVV�DV�LWV�FRQWLQXHG�SUHVHQFH�VWRSV�WKH�FUHDWLRQ�RI�PRUH�SRO\PHU�

7KH�SRO\PHU�FKDLQ�FDQ�EH�PDGH�XS�RI�RYHU��������PRQRPHU�XQLWV��FRQQHFWHG�WRJHWKHU�YLD�DQ�DPLGH�JURXS��ZKLFK�FRQWDLQV�D�QLWURJHQ�DWRP�

More Detailed Description of How Nylon is Made
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Target 2: I can give examples of chemical processes that are used to make synthetic
materials.

""
"

:KDW�LV�GRQH�WR�WKH�VHDZHHG�WR�JHW�WKH�VRGLXP�DOJLQDWH"
7KH�VHDZHHG�LV�FXW�XS�DQG�PL[HG�ZLWK�ZDWHU�WR�PDNH�D�WKLFN�JHO��
7KHQ�LW�LV�GLOXWHG�ZLWK�PRUH�ZDWHU�DQG�ILOWHUHG��7KH�PL[WXUH�LV�
HYDSRUDWHG�DQG�IXUWKHU�SURFHVVHG�WR�PDNH�VRGLXP�DOJLQDWH�SRZGHU��

:KDW�LV�GRQH�WR�WKH�OLPHVWRQH�WR�PDNH�FDOFLXP�FKORULGH"
7KH�OLPHVWRQH�LV�UHDFWHG�ZLWK�K\GURFKORULF�DFLG�RU�VRGLXP�FKORULGH�WR�
PDNH�WKH�FDOFLXP�FKORULGH��

Catalysts are very commonly used in 
reactions to make synthetic materials

Often Physical Processes are used.

Dissolving

Crystallization

Filtering

Pressurizing

Gel worm lab example:
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Target 3: I can evaluate the impacts, both negative and positive, that synthetic materials
have on society.

Synthetic Materials: Some Examples of Impacts on Society

One Positive Impact One Negative Impact

*There are MANY, MANY synthetic materials.  Each has different 
positive and negative impacts on society. 

x Convenience! 

x Cut down on your 
calorie intake

x Extremely hard, 
durable; used to 
make sports 
equipment and bullet 
proof vests

x Cut down on the use 
of fossil fuels

x Cause pollution

x May cause issues to 
your health (such as 
cancer)

Disposable Diapers

Synthetic Product

Although some of the following examples only have one positive or one negative 
impact on society listed, there are probably several that we could list for each product.

Artificial Sweeteners

Synthetic Fuels

Polyester

Kevlar

x Air pollution from 
conversion plants; 
possible water 
shortages in arid 
areas

x Will not decompose in 
landfills

x May irritate skin or 
cause allergies

x lightweight; allows 
sweat to evaporate

`
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Target 3: I can evaluate the impacts, both negative and positive, that synthetic materials have on society.

5HQHZDEOH�DQG�1RQUHQHZDEOH�
1DWXUDO�5HVRXUFHV�8VHG�WR�0DNH�(DFK�6QDFN

0DLQ�LQJUHGLHQW�V�
1DWXUDO�UHVRXUFHV�
XVHG�WR�PDNH�HDFK

5HQHZDEOH"�
:K\�RU�ZK\�QRW"

*HO�ZRUP

6RGLXP�DOJLQDWH %URZQ�6HDZHHG 5HQHZDEOH��EHFDXVH�VHDZHHG�UHSURGXFHV�ZLWKLQ�D�IHZ�\HDUV�

&DOFLXP�FKORULGH /LPHVWRQH
1RW�UHQHZDEOH��EHFDXVH�OLPHVWRQH�LV�D�URFN�WKDW�WRRN�PLOOLRQV�RI�\HDUV�WR�

IRUP�

)UHVK�IUXLW�VOLFHV )UXLW
)UXLW�WUHH��ZDWHU��DQG�

VRLO�QXWULHQWV
5HQHZDEOH��EHFDXVH�QHZ�WUHHV�FDQ�EH�SODQWHG��UDLQ�SURYLGHV�ZDWHU��DQG�JRRG�IDUPLQJ�

SUDFWLFHV�FDQ�UHSOHQLVK�VRLO�QXWULHQWV�

,PSDFWV�IURP�PDNLQJ�V\QWKHWLF�JHO�ZRUP�VQDFN

6RGLXP�DOJLQDWH
%URZQ�VHDZHHG�LV�KDUYHVWHG�IURP�WKH�RFHDQ�LQ�WKH�
ZLOG��,W�LV�KRPH�DQG�IRRG�IRU�RFHDQ�FUHDWXUHV��
+DUYHVWLQJ�EURZQ�VHDZHHG�IURP�WKH�RFHDQ�FRXOG�
DIIHFW�RWKHU�RUJDQLVPV�LQ�WKH�HFRV\VWHP��3URFHVVLQJ�
VHDZHHG�LQWR�VRGLXP�DOJLQDWH�WDNHV�HQHUJ\�DQG�
SURGXFHV�ZDVWH�ZKLFK�KDV�WR�EH�FRQWUROOHG��

&DOFLXP�FKORULGH
+DYH�WR�PLQH�OLPHVWRQH��7KLV�WDNHV�HTXLSPHQW�ZKLFK�
XVHV�HQHUJ\�DQG�SROOXWHV��3URFHVVLQJ�OLPHVWRQH�WR�
PDNH�FDOFLXP�FKORULGH�SURGXFHV�ZDVWH�ZKLFK�KDV�WR�
EH�FRQWUROOHG��

3URGXFLQJ�WKH�JHO�ZRUPV
0DVV�SURGXFWLRQ�RI�WKH�JHO�ZRUPV�LQ�D�IDFWRU\�WDNHV�
HTXLSPHQW�DQG�XVHV�HQHUJ\��

3RVLWLYH�LPSDFWV
3HRSOH��NLGV�PRVWO\��OLNH�HDWLQJ�WKHP�

,PSDFWV�IURP�PDNLQJ�UHDO�IUXLW�VOLFHV

*URZ�DQG�PDLQWDLQ�WKH�IUXLW�WUHHV
3UHSDUH�WKH�ODQG�XVLQJ�ODUJH�HTXLSPHQW��7KLV�XVHV�HQHUJ\�
DQG�DGGV�WR�SROOXWLRQ��)HUWLOL]H�DQG�ZDWHU�WKH�WUHHV��6RPH�
IHUWLOL]HUV�FDQ�EH�SROOXWDQWV�LI�WKH\�JHW�LQWR�ODNHV�DQG�ULYHUV��
,Q�VRPH�DUHDV��ZDWHU�PD\�EH�OHVV�DYDLODEOH�WKDQ�LQ�RWKHUV��
8VH�RI�SHVWLFLGHV�FDQ�EH�D�SRVVLEOH�SROOXWDQW��

+DUYHVWLQJ�DQG�VOLFLQJ�WKH�IUXLW
+DUYHVWLQJ�E\�KDQG�LV�QRW�SROOXWLQJ�EXW�KDUYHVWLQJ�E\�
PDFKLQH�XVHV�HQHUJ\�DQG�DGGV�WR�SROOXWLRQ��&XWWLQJ�XS�WKH�
IUXLW�LQWR�VQDFN�VL]H�SLHFHV�ZRXOG�SUREDEO\�EH�GRQH�E\�
PDFKLQH�ZKLFK�XVHV�HQHUJ\�DQG�DGGV�WR�SROOXWLRQ��

3RVLWLYH�LPSDFWV
3HRSOH�OLNH�HDWLQJ�VOLFHG�IUXLW��)UHVK�IUXLW�FRQWDLQV�YLWDPLQV�
DQG�QXWULHQWV�HVVHQWLDO�IRU�JRRG�KHDOWK�

&RQFOXVLRQ
5HDO�IUXLW�LV�SUREDEO\�KHDOWKLHU�DQG�PLJKW�KDYH�IHZHU�QHJDWLYH�LPSDFWV��%XW�LI�V\QWKHWLF�IUXLW�VQDFNV�FRXOG�EH�PDGH�ZLWK�
YLWDPLQV��RWKHU�QXWULHQWV��DQG�QRW�WRR�PXFK�VXJDU��WKH\�PLJKW�EH�D�SRVVLEOH�DOWHUQDWLYH�WR�UHDO�IUXLW�VOLFHV�
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Target 4: I can determine whether the resources that I am using to gather information
are relevant and without bias.

1st     2nd    3rd  4th

3.1 -

3.2 -

*U
DG
H�
3W
��$

YH
�

*U
DG
H�
3W
��$

YH
�

7KH�HIIHFW�RI�WKH�FODVV�KRXU�RQ�WKH�JUDGH�SRLQW�DYHUDJH�
RI�VWXGHQWV�LQ�0UV��6WRQH
V��VW�IRXU�KRXUV

1st     2nd    3rd  4th

1 -

2 -

3 -

4 -

�� ,V�WKLV�VLWH�UHOHYDQW�WR�P\�QHHGV�DQG�SXUSRVH"�
�� :KDW�LV�WKH�SXUSRVH�RI�WKLV�VLWH"�
�� :KR�FUHDWHG�WKH�LQIRUPDWLRQ�DW�WKLV�VLWH��DQG�ZKDW�LV�WKLV�SHUVRQ¶V�OHYHO�RI�H[SHUWLVH"�
�� :KHQ�ZDV�WKH�LQIRUPDWLRQ�DW�WKLV�VLWH�XSGDWHG"�
�� :KHUH�FDQ�,�JR�WR�FKHFN�WKH�DFFXUDF\�RI�WKLV�LQIRUPDWLRQ"�
�� :K\�GLG�WKLV�SHUVRQ�RU�JURXS�SXW�WKLV�LQIRUPDWLRQ�RQ�WKH�LQWHUQHW"�
�� 'RHV�WKH�ZHEVLWH�SUHVHQW�RQO\�RQH�VLGH�RI�WKH�LVVXH��RU�DUH�PXOWLSOH�SHUVSHFWLYHV�SURYLGHG"�
�� +RZ�DUH�LQIRUPDWLRQ�DQG�RU�LPDJHV�DW�WKLV�VLWH�VKDSHG�E\�WKH�DXWKRU¶V�VWDQFH"�
�� ,V�WKHUH�DQ\RQH�ZKR�PLJKW�EH�RIIHQGHG�RU�KXUW�E\�WKH�LQIRUPDWLRQ�DW�WKLV�VLWH"�
��� +RZ�FDQ�,�FRQQHFW�WKHVH�LGHDV�WR�P\�RZQ�TXHVWLRQV�DQG�LQWHUSUHWDWLRQV"

Is Plastic Safe?
Person who makes money 
selling plastic products

Marine Biologist

x Plastic is used to save many 
lives every day.

x Plastics kill many organisms 
every day.

x Plastic is cheap and saves money. x Plastic ends up floating in the ocean 

x Plastic can be recycled x Plastics do not biodegrade and remain 
in landfills forever

Example: Different priorities, different points to make. 

Avoiding Bias: A few QUESTIONS to ask yourself as you research:

Example: Changing the scale of a graph changes the impression it makes.


