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We Place &].]. ’che Pieces on ’c]ne ’ca.l:le a.ncl group :':]:23 like ones.

@ J’Iow many different Pieces do we ]:w.ue?

Firs’c, we observe thal we have J Ju.]Pes of "balls' thal rePresenl the
aloms of Jc]::e Jifferen’c c]:zemica.l elemen’cs Jcl'zal Pa.r’cici'[:)a.’ce in

Pl’zo’cosqn’t]nesis as Par’c of molecules.

Qo we OLSCI"UC ]:].').e ]:)a.lls a.ncl COPli :'!].'le le’c’cer engra.uecl on eacl'z

one.

o W}m{ do we think these letters mean?

o we find all the chemical elements on the Perioclic lable. we
look for the letters on each ball and circle them.

Group — 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

| Period
1 2
1 H He
2 3 4 5 6 7 8 9 10
Li Be B C N o} F Ne
3 11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
1 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb || Mo Tc Ru Rh Pd Ag Ccd In Sn Sh Te | Xe
6 55 56 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf || Ta w Re || Os Ir Pt || Au || Hg || TI Pb Bi Po At || Rn
7 87 88 104 || 105 || 106 || 107 || 108 || 109 || 110|| 111(| 112 113 || 114 | 115| 116|| 117 || 118
Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm || Sm || Eu Gd Tb Dy Ho Er Tm || Yb Lu

89 90 91 92 93 94 95 96 97 98 99 100 101 || 102 || 103
Ac Th Pa U Np Pu Am || Cm || Bk Cf Es Fm || Md No Lr

Lanthanides

Actinides




o USing the internel, we find outl which chemical element each

Sl]mlDO]. corresponcls :llo.

C: O: J’I:

]\1011) we l&now u)l'zal Jcl'ze "]oalls" are. ﬁncl ’c}ze remaining Piece?
Perhaps we ve guessecl thal it's used lo join the 'balls.’ we'll call
this other piece a chemical bond, or; to simplifq, a bond.

o w}za’c do atloms form wl'zen ’c].'zeq join loge’cher?

) we notice thal there are holes in the balls; how many bonds
do we think the carbon alom can form? w]:n:]‘) ﬁncl oxz.]gen? ﬂncl

hydrogen?
C: <

O: J’I:

® We observe the P]:zo’cosz]n’clzesis reaction. (G start
Fho’coszin’c]nesis, the Pla.n’c needs: waler (J’I ZO), carbon dioxide
(C O 2), and enerqy. we indicale with arrows in the clra.wing

w]nere it ge’cs it.

6H,0 *+ 6C0, _} CHOs + 60,
o :
.

COQ | |

E




]\Iex{, we asseml)le ’c].'ze molecules neeclecl :'!O Sl&l"'l‘ P]:IO]IOS'L]II:'!].’ZCSiS

using the aloms and bonds:

‘E}m waler molecule is
made up of 2 l-nidmaen

aloma bonded o an oxygen

@.r]:an climci:lc ia mm:]c
up of twe oxygen alomsa

bonded o one carbon

nll::rn D.:I:l::n't.
o we observe the P]no’coszin’tlzesis reaction: how many waler

molecules do we neecl?_ ﬁncl carbon clioxicle?_ we assemble

them all.

@Hzo + ©COZ > GHiOs + 60,

now we disassemble Jc]:zem, break the l:oncls, and build the
molecules thal are the Procluc’c of the reaction: six oxygen

molecules (Oz) and one glucose molecule (C 5J’I1 zOz). we

ol)serUe Jc]na?c we mus’c exer’c an efforl :'!O clo H’lis worlc a.ncl l:l'za.]: ’c]:ze

numl:er O![ a.’coms remains COHS{&D.]! (no more, no less).

(@«: Biumac: molecules is
made up of 6 carbon
atom s, © h:.]c]macn sloma

and 6 oxygen aloma.

@2
gﬁ"’ o
ol 4

r(‘_}m oxygen

molecule is made up

of 2 aloms of the
same slement (D)

e




o Where do we ge’c the enerqy lo do this?
What ’cqpe of enerqy is 1?7 Like us, Pla.n’cs need enerqy

lo break and form bonds; where do Pla.n’cs ge’c thal energq?
w]:zai Jct.]'Pe of enerqy is i’t?

USing all the elements of the Frocluc’c (numl:ers, arrow, sun...), we

n

assemble the entire Pho’coszin’thesis reaclion.

o Wha& impor’cance do we giue lo this Process?




