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G>NKNAEO'MCAN
M`gajfeiaXjXhffga_chegdRj`iZigfj`iV_jbeg[gd_^jXhffgifejbgi^]gbehcjdgbe_`ig`jddhaXi^iahYgahdiZZhf`g
dRheejfZigfjb_hc\g^jfeiciejf_eijbbjfZihdi�ajcahf`g`i_eidiZZhcj_fdif\_h\\igah]haj`iifa_cigbicjjhYYhbaifhcj\di
hddij[ijfjddgbejbbgej^]gbj^]diajjagjcjfejagfdRjeP`ji`jbeifhehci�bjfZh]jcLechdhbaihcjdhci\gcgbiePaXjbi`j[j
hddgbe_`ig`i_fh`ibai]difhbaijfeiYiah�

Md]ci^g[gd_^jSagbeie_ieg̀ hbjeeĵ g`_dij`ifiZihagfdgbe_`ig̀ jddĥ hejcih̀ hd]_feg̀ i[ibeĥ hacgbag]iag]hbbhf`g
]gihd^iacgbag]iagheech[jcbg_f]jcagcbgbegciagaXjagf`_ajhddhag^]cjfbigfj`jddRifei^hbec_ee_ch`jddhbejbbh�
?cgbj\_jagfdgbe_`ig`jddhcjheei[ieP`j\dijdj^jfeiheech[jcbgdhag^]cjfbigfj`jddheh[gdh]jcig`iahjagfeif_hagf
dRifecg`_Zigfj`jdagfajeegYgf`h^jfehdj`idj\h^jaXi^iag�]cg]j`j_eiaghddh]cjbjfehZigfj`jd^gf`g`jddj^gdjagdj
j.`jddgcgfg^j-YifghYgcficji]ci^ic_`i^jfei`ibejaXig^jecih�

&\fihc\g^jfegejgciagb[id_]]hegecg[h_fhb_hagccib]gf`jfZhj`_fb_gh]]cgYgf`i^jfegfjd[gd_^j`j`iaheghddj
jb]jcijfZj`idhWgchegcig�
Mfhddj\heghdejbegSYgcfieghfaXj_fjbjcaiZihcigagf_fhbjZigfj`j`iahehhddh]cj]hchZigfj`ji6igaXi`jddhHXi^iah�
hdYifj`ih[[iaifhcj\dihddij[ihV_jbegei]g`i^hfiYjbehZigfia_de_chdi�

Md2i]hcei^jfeg`iHXi^iah
`jddRM9MG.;�8D�&)DBD-`i5)MB2MGM

MdejbegSbehegbacieegifagddhWgchZigfj`hi`gajfei`jddRMMGG.;�8h�gchfh-`i5cif`ibiJ

G_bQU\\a�Kc_db�La_da�>b\a_da�9JaXd`b^d�TH�DH�B8
G_bQU\\a�.d]�aW�4ca`_d[c�9JaXd`b^d�<H68
G_bQU�La_Va_d`b�1dba[[Sd]b�9JaXd`b^b�68
G_bQU�5db_c]`d]b�1dW\cXXc�9JaXd`b^b�/H:8

Jb]�^a�[b^^aPb_aRdb]c�Yc^^c�X_bQc\\b_c\\c,
J^aWYda�E_d\b^d]d�Yc^^��MUMUKUKU�!NULa�b_a]a!�La_`d]a�5_a][a�9EO8�
>bPc_`a�Ka^c_]b�Yc^^��MUKUKU�!=b]�1c_cZda�Gd\[bXb!�O_Ra]b�9AO8�
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M]`_bYWRdb]c�UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU <

LbYW^b�T�%?c�V_a]YcRRc�Qd\d[Sc#UUUUUUUUU@
TUT�1_a]YcRRc�c�Zd\W_cUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU @
Q�Q�Qdj\chf`jZZjjdjdgcg^ib_cj ���������������������������� A
Q�Q���_fieP`i^ib_ch����������������������������������������������� QT
Q�Q�I^ib_cj`i\chf`jZZj ��������������������������������������� QQ
TUD�N^aPb_aRdb]c�Yc^^c�Zd\W_c�c�`cb_da�Yc^^7c__b_cU TB
Q���Qjccgci`i^ib_ch ����������������������������������������������� QI

LbYW^b�D�%?a�La`c_da#UUUUUUUUUUUUUUUUUUUUUUUUT:
DUT ?a�Za`c_da,�X_bX_dc`-�c�[^a\\dQd[aRdb]c�d]�Pa\c
a^^a�[bZXb\dRdb]c�c�V^d�\`a`d�Yd�aVV_cVaRdb]c� UUUUU T:
��Q�Q�]cg]cijeP`jddh^hejcih����������������������������������� QC
��Q���adhbbiYiahZigfj`jddh^hejcih �������������������������� QC
��Q�I�^jeg`iYibiai`ibj]hchZigfj ��������������������������� ��
DUD�E_a\Qb_ZaRdb]d�Qd\d[Sc�c�[SdZd[Sc�UUUUUUUUUUUUUUUUUU D/
����QechbYgc^hZigfiYibiaXj�������������������������������������� �F
�����echbYgc^hZigfiaXi^iaXj ��������������������������������� �>

LbYW^b�B�%?7a`bZb#UUUUUUUUUUUUUUUUUUUUUUUUUUUUBB
BUT�?cVVd�Yc^^a�[SdZd[a�c�X_dZb�ZbYc^^b�a`bZd[b U B<
I�Q�Q�V_hdibgfgdj]ci^jdj\\i`jddhaXi^iah ���������� IE
I�Q���^g`jddgheg^iag`i2hdegf ���������������������������� IE
BUD�M�[bZXb]c]`d�Yc^^7a`bZb�c�d�ZbYc^^d�a`bZd[d
[^a\\d[d UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU B:
I���Q�MYjfg^jfijdjeeciai ����������������������������������������� I@
I�����8g`jddiheg^iaiadhbbiai ���������������������������������� FQ
BUB�LbYc^^d�a`bZd[d�;Wa]`d\`d[d�\cZd[^a\\d[d�c
ZbYc^^da`bZd[d�;Wa]`b2Zc[[a]d[d� UUUUUUUUUUUUUUUUUUUUUUU /<
I�I�Q�^g`jddiheg^iaiV_hfeibeiaibj^iadhbbiai���������� FE
I�I���^g`jddiheg^iaiV_hfeg=^jaahfiai����������������� EQ
BU/�AWZc_b�a`bZd[bH�]WZc_b�Yd�Za\\aH�d\b`bXdH
Za\\a�a`bZd[a�c�Zb^c[b^a_c� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU <:
I�F�Q�f_^jcgheg^iag�������������������������������������������� E@
I�F���f_^jcg`i^hbbhheg^iah����������������������������� E@
I�F�I\diibgeg]i�������������������������������������������������������� E@
I�F�F^hbbhheg^iahj^gdjagdhcj ������������������������� EC
BU<�?a�\dZPb^bVda�[SdZd[a�UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 6T
I�E�Q�Ohbi^Wgdg\ihaXi^iah����������������������������������� >Q

LbYW^b�/�%?a�[b]QdVW_aRdb]c�c^c``_b]d[a#UUU 6:
/UT�AWZc_d�;Wa]`d[d�c�Yd\`_dPWRdb]c�YcV^d
c^c``_b]d�]c^^7a`bZb� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 6:
F�Q�Q�if_^jciV_hfeiai �������������������������������������������� >@
F�Q���agfYi\_chZigfjjdjeecgfiah`j\dijdj^jfei �������� >C

LbYW^b�<�%�1^d�c^cZc]`d#UUUUUUUUUUUUUUUUUUUUU:<
<UT�Lc]Yc^ccI�c�^a�`aIb^a�Xc_dbYd[a� UUUUUUUUUUUUUUUUUUUU :<
E�Q�Q�8jf`jdjj[jdheh[gdh]jcig`iah �������������������� @E
<UD�?c�X_bX_dc`-�Xc_dbYd[Sc� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 3D
E���Q�dj]cg]cijeP]jcig`iaXj����������������������������������� C�
E�����dRi^]gcehfZh`jddheh[gdh]jcig`iah ���������������� CC
<UB�O^[W]c�\d`WaRdb]d�Xa_`d[b^a_d� UUUUUUUUUUUUUUUUUUUUUUUUUUU @F
E�I�Qhda_fjbie_hZigfi]hceiagdhci����������������������������� AT

LbYW^b�6�%?c�Lb^c[b^c#UUUUUUUUUUUUUUUUUUUUU@:
6UT�M^�Zb]Yb�Yc^^c�Zb^c[b^c� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU @:
6UD�M�^cVaZc� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU TFF
>���Q�iddj\h^jaXi^iag ���������������������������������������� QTT
>�����V_hf`g\dijdjeecgfibgfgdiWjci��������������������� QTE
>���I�V_hf`gdj^gdjagdjbidj\hfgechdgcg���������� QTE
6UB�?a�]bZc][^a`W_a� UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU TF:
>�I�Q�idfg^j`jddj^gdjagdj��������������������������������� QT@

LbYW^b�:�%?c�_caRdb]d�[SdZd[Sc#UUUUUT/<
:UT�?c�_caRdb]d�[SdZd[Sc�UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU T/<
@�Q�Q�djdj\\i]gf`jchdi ����������������������������������������� QFE
@�Q���cjh\jfeij]cg`geei ��������������������������������������� QF@
@�Q�I�adhbbiYiahZigfj`jddjcjhZigfiaXi^iaXj ��������� QFC
@�Q�F�Widhfaih^jfeg`jddjcjhZigfiaXi^iaXj���������� QE�
@�Q�E�dh^gdj �������������������������������������������������������� QE>
:UD�?a�K`c[SdbZc`_da�UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU T<@

9h[gdh?jcig`iah ���������������������������������������������� Q>@
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>,143*'!>3,=
#5/69"9169#*8.806!
HXi^iahS_fh]hcgdhaaih(

49T�JTNSAAS�JT�L���R�FTHJTKRNS�JROOS�NSRDTQPT�JSOOR�QGTPTQPS�GHAAOTKR�KBS�RLLQKTR�T�GSLMTKTJT�KBTITKT�ROO>TP@HTPRISPMQ�JSOOS
RK@HS��FOT�RJJTMTET�KBTITKT�ROOR�KQPMRITPRDTQPS�JST�KTAT��OS�TPJHLMNTS�KBTITKBS�RFOT�TPKTJSPMT???4�

�TQNFTQ�!SAATR��1TNQPS��9SMMSIANS�-���

OhaXi^iah\g`j`i_fhaheei[hcj]_ehZigfjhfaXj]cjbbg\dibe_`jfei]jcaX/Sciejf_eh_fh`ibai]difhhbec_bhj`iYYiaidj�
9hdjcj]_ehZigfjS i^^jciehehJbe_`ihcjj` i^]hchcj dhHXi^iahfgfbgdgfgfS i^]gbbiWidj�^h]_LjbbjcjhfaXj
bei^gdhfejjWjddg�

:OhHXi^iahbigaa_]h`iYheeicjhdijagfacjei

:OhHXi^iahSch\igfh^jfegjfgffgZigfib^g

OhHXi^iahaihi_ehhag^]cjf`jcjag^RSYheegid^gf`gaXjaiaicagf`h�OhHXi^iahSg[_fV_j�fjddhfhe_chag^jfj\di
g\\jeeiYhWWciaheì hddR_g^gjagfiV_hdiagf[i[ih^g�GjfZhdhHXi^iahag^jbhcjWWj]gbbiWidjcjhdiZZhcjf_g[î hejcihdi(
Hcjhcj f_g[i Yhc^hai( )jbeh_chcj _fRg]jch `Rhcej(8gfiegchcj dRifV_ifh^jfeg( GYc_eehcj [hcij Ygc^j `i jfjc\ih(
HgfecgddhcjdhV_hdieP`i_fhdi^jfeg(OhHXi^iahShdajfecg`jddgb[id_]]g`jddjf_g[jejafgdg\ijj`jddRh[hfZh^jfeg
`jddhGaijfZhif\jfjchdj�

�0MA=MUUU
Dddh`g^hf`hifiZihdj�KQLR�:�OR�KBTITKR"= ]gbbih^gcib]gf`jcjifV_jbeg^g`gJ

#5/69/8'48(80690*791690*8.8069"9�0874)6!
OhHXi^iahS]hcejifej\chfej`jddhbaijfZh^g`jcfh<fjagf`i[i`jid^jeg`gb]jci^jfehdj�]cg]cig`ie_eejdjbaijfZj�
?cg\cj`ibajfjdej^]g]jcaX/_bhdjbag]jcejjiagfajeeiaXj]cg[jf\gfg`hddjhdecjbaijfZj
4ibiahh`jbj^]ig�j`h
b_h[gdeh�Ygcfibajbec_^jfeiejgciaijb]jci^jfehdihddjhdecjbaijfZj�BgfS]gbbiWidjbe_`ihcjdh5igdg\ihgdh6jgdg\ih
bjfZh_fh]cgYgf`hag^]cjfbigfj`jiYjfg^jfiaXi^iai�

OhHXi^iahajcah`iah]icjjb]ij\hcjdj]cg]cijeP`jddh^hejcihciYjcjf`gbihddhbahdhheg^iah�aigSifejc^ifi`i]hceiajddj
]iaagdibbi^j�FOT�RMQIT�S�OS�IQOSKQOS=�Oj]cg]cijePjidag^]gceh^jfeg`jddjbgbehfZj`i]jf`gfgfgfbgdg`hV_hdiei]i
`iheg^i�SOSISPMT= bgfgYheej�^hhfagc]iK`hd^g`gifa_iFOT�RMQIT�LT�OSFRPQ�CNR�JT�OQNQ�
OhHXi^iahS_fN_fiah^hejcih�^h]_LjbbjcjhYYcgfehehif^gdei^g`i�Gi_bh`i[i`jcdhif`i[jcbich^iJ

: Oh6BTITKR�QNFRPTKR bigaa_]h`jiag^]gbei`jdHhcWgfig
MdHhcWgfigYgc^h_fjfgc^jf_^jcg`iag^]gbei��
: Oh6BTITKR�TPQNFRPTKR ag^]cjf`je_eei\dihdecijdj^jfei�
: Oh6BTITKR�CTLTKR be_`ihdjdj\\i\jfjchdi`jddjbec_ee_cj�`jddjcjhZigfij`j\dijV_idiWci�Hg^]cjf`jhfaXjdgbe_`ig

`jddjifejchZigfi`jddh^hejcihagfdhd_ajjhdecih\jfeiYibiai�jYgcfibajejafiaXj]jcdhciajcahifV_jbeiah^]i�
: Oh6BTITKR�RPROTMTKR cib]gf`jhddj`g^hf`jaXj]iKb]jbbgbgfgYheejhiaXi^iaiJ

HXjagbhaNSifV_jbeg(�RPROTLT�@HROTMRMTER=
0_hfegajfNS(�RPROTLT�@HRPMTMRMTER=�

: Oh6BTITKR�ATQOQFTKR 
g5igaXi^iah�be_`ihdhaXi^iah`j\dijbbjci[i[jfei�MWigaXi^iai_eidiZZhfgiagfajeeij\di
bec_^jfei`ie_eeiich^i`jddhHXi^iahh]]diahf`gdifjdah^]gb]jaihdibbi^g`jddh3ieh�

#5/69/8'48(80690*791690*8.8069"9�826!
Oh[iehSWhbhehb_ddhaXi^iah�^haXjagbhSdh[ieh(6di_g^ifi]cg[hfgj]cg[jchffgbj^]cjh`hcj_fhcib]gbehh
V_jbeh`g^hf`hheech[jcbgdh CTOQLQCTR�dhNSOTFTQPS�dhGQSLTR�dRRNMS j�fhe_chd^jfej�hfaXjdhLKTSPDR�
Hgfdjhee_hdiagfgbajfZjbaijfeiYiaXjbi]_LhYYjc^hcjaXjdh[ieh`ie_eei\dijbbjci[i[jfei
`hiWheejcihddR_g^g�SWhbheh
b__fhcjej`ibah^Wi`i^jbbh\\iaXi^iai�

5

:OhaXi^iahSGaijfZh
:OhaXi^iahS3ieh

:OhaXi^iahSD^Wijfej
:OhaXi^iahSMf`_becih

     

2TJSQ5�OR�KBTITKR�
TPMQNPQ�R�PQT�
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9_eejdjY_fZigfi[iehdi�`hddhcjb]ichZigfjhddhci]cg`_Zigfj�`hd^jehWgdib^g
ag^]djbbhcjej`icjhZigfij`ibah^Wi`i
^hejcihaXjcj\gdhdhWigbifejbijdh`j\ch`hZigfj`jddj^gdjagdjWigdg\iaXjj`hddhV_hdjbiechjO<SPSNFTR fjajbbhcih]jc
i]cgajbbi[iehdi�hddh[ibeh�jYifhfaXjdh]gbbiWidieP`iah]ehcjg`gcijbh]gci�`i]cg[hcj`gdgcjj]ihajcj�`ii^]hchcjj`
j^gZigfhcbibgfgdRjYYjeeg`i_fhbjcij`icjhZigfi aXi^iaXj�

#5/69/8'48(80690*791690*8.8069"9�.$87427!
Bjddh]jcajZigfjag^_fj�dhcjb]gfbhWidieP]cifai]hdj`jd`ibbjbegjagdg\iag�aXj
agfech``ibeif\_jidfgbecg^gf`g�S`hh``jWiehcjhddhaXi^iah�
8hbjfZhdhaXi^iahdRh^Wijfejbejbbgfgf]gecjWWj^hijbbjcjcibhfheg�
OhaXi^iahV_if`iShddgbejbbgej^]gah_bhjbgd_Zigfj`jddRifV_ifh^jfegaXj
ch]]cjbjfeh]_cecg]]gid]cjZZg�Ygcbjecg]]ghdeg�aXjdR_^hfieP`j[j]h\hcjhd
]cg\cjbbg� ;Rag^]ieg`j\di_g^ifij`jddj`gffjecg[hcji^i\digciag^]cg^jbbi
Ych[hfeh\\ijcibaXi�

OhaXi^iah]_Lhi_ehcjdRh^Wijfej#KHNRPJQOQ#�
MfYheei_fRh]]cgYgf`iehagfgbajfZhaXi^iah]_Lifejc[jficjfjddRif`i[i`_hZigfjjfjddh[hd_ehZigfj`jdcibaXigh^Wijfehdj
jfjddhciajcah`jddRg]]gce_fg#ERKKTPQ#�Gi]jfbihddRi^]gcehfZh`jddhaXi^iahfj\dii^]ihfei`i`j]_chZigfj
]jcjbj^]ig
`jddjhaV_jcjYd_j� gfjddRhWWheei^jfeg`iY_^i j]gd[jci `hi^]ihfeiif`_becihdig`hddh^hc^ieeh`jddhfgbechh_eg�
9_eei[gccjWWjcg]cjbjc[hcjdRh^Wijfej�^hbj`h_fdhegSj[i`jfejaXjidagfb_^gb^g`heg`jddjcibgcbj`jdfgbecg
]ihfjeh�`g[_eghfaXjhdagfeif_gifacj^jfeg`jddh]g]gdhZigfjaXjhWiehdh9jcch�j`_fh]gdieiahif`_becihdj]gag
bjfbiWidjhddRh^Wijfej�agfeciW_ibagfgif^g`gcidj[hfejhddRifV_ifh^jfegaXj�h]]hceijfj\dgWhd^jfejhdfgbecg]ihfjeh�
Shdecjb7hfagc]iKj[i`jfejaXjg\\ifjbb_fg`ifgibhcjWWj`ib]gbeghcif_faihcjhiWjfjYiai`jci[hfei`hd]cg\cjbbg
aXi^iagfjddRTPJHLMNTR 
CRNIRKi�KRNAHNRPMT�g\\jeei`i[hcijYgc^jjY_fZigfi�cjhdiZZheiifIRMSNTROS�GORLMTKQ�

��9+5//8$817905408186379 ,7/279-,79380*87/27!9
?cgWhWid^jfejb7�bhcjWWjifYheei]gbbiWidjifejc[jficjfjddhahejfh
]cg`_eei[h agf _f #gaaXig# ]iK heejfeg hddh bhd[h\_hc`ih
`jddRh^Wijfej� ^g`iYiahf`g i aiadi ]cg`_eei[i ]iK ifV_ifhfei j
bgbeie_jf`gdi agf f_g[j ejafgdg\ij ]iK ]_diej� b[id_]]hcj f_g[i
]cg`geei� dh a_i `j\ch`hZigfj fjddRh^Wijfej bih ]iK Yhaidj j
cjdhei[h^jfej[jdgaj
]dhbeiaXjWig`j\ch`hWidi�gbihfggeei^iZZhei]jc_fb_aajbbi[gciaiadg�

Gi`g[cjWWjifbgbehfZhifacj^jfehcjdhciajcahjdjcjdhei[jcibgcbjhdji`jbeifhej�

48KQKQIGRMTATOTM;��NTKQPESNLTQPS�JSOOR�IRMSNTR��NTLGRNITQ�SPSNFSMTKQ�S�PHQES�RGGOTKRDTQPT�LQPQ�OS�ARLT�LH�KHT�OR�KBTITKR
PSKSLLRNTRISPMS�LT�JQEN;��IHQESNS�PSOO>�QGSNR�JT�GNSESPDTQPS�S�LROERFHRNJTR�JSO�MSNNTMQNTQ�S�JSOOS�NTLQNLS.?

#5/69/8'48(80690*791690*8.8069"9�4-,/2386!9
ORif`_becihaXi^iah]cg`_ajiWjfiaXjYhffgidfgbecgWjfjbbjcj�Oj^hejcijGORLMTKBS bgfg
jagfg^iaXj�bia_cj�dj\\jcj�Gjc[gfg]jcYhcjAQNLS��AQMMTFOTS��KRLROTPFBT��RNNSJT��FTQKRMMQOT�
KQIGQPSPMT�GSN�TPJHLMNTS�RHMQIQATOTLMTKBS�SJ�SOSMMNQPTKBS��GRNMT�JT�RGGRNSKKBT�MCRNIRKT�
fhe_chdijbifejeiai�ai]jc^jeegfg̀ i[i[jcjhd_f\gjifW_gfhbhd_ej�MKQOQNRPMT cjf`gfg[i[hai
jchddj\chfg[jbeiei�]hcjei�h_eg^gWidi�

8hejcihdih`hdej]cjbehZigfiai]jc^jeegfg`ibehcjhdahd`gjhdYcj``g�ifh^Wijfei_^i`ijbjaaXi�`ihf`hcjbgeegejcch
jfjddgb]hZig�`i[gdhcjh[jdgaiePb_]jcbgfiah�Mbj^iagf`_eegciXhffgagfbjfeiegdhagbec_Zigfj`iag^]_ejcag^j
V_jddgaXj_bih^g\igcfhd^jfej�

�40*7917984-,/2387945490*8.80*79,2818))6459264269#*8.806�
:7>TPJHLMNTR�SPSNFSMTKR Sif\chf]hcej`ifhe_chaXi^iah
: 7<TPJHLMNTR�JSOO<RHMQ��JSOOS�KQLMNHDTQPT��@HSOOR�MSLLTOS�XhffgWibg\fg`jddhHXi^iah

ORif`_becihaXi^iahdh[gch]jcdhbhd[h\_hc`ih`jddRh^Wijfejb[id_]]hf`gf_g[jejafgdg\ij]iK]_diejj]iKbia_cj�]jcbj
bejbbhj]jchdecjif`_becijJ]cgajbbiWigejafgdg\iai�ahehdiZZhegci�^j^Wchfj�i^]ihfei`i`jbgdYgchZigfj`iahcW_chfei�
]cgajbbi`iciaiadg`jiciYi_eij]cg`geeiiffg[hei[i�

6

)RNRHNMT�JT�GORLMTKR�RJ�ROMR�NSLTLMSPDR
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%690*8.8069471169&8269 ,528-8646
]cg`geeiji]cgajbbiaXi^iaiYhffg]hcej̀ jddhfgbech[iehV_gei`ihfh<diecg[ih^gg[_fV_jjifV_hdbihbiagbhfgiYhaaih^gJ
fjddRi\ijfj]jcbgfhdj�V_hf`g^hf\ih^g�]hbbj\\ih^g�\igaXih^g�be_`ih^g�ai`i[jceih^g�b_gfih^g�cjb]icih^g�
OhaXi^iahSg[_fV_jJdhciecg[ih^gfjibh]gfi�fjd`jfeiYciaig�fjddjbahc]jaXjif`gbbih^g�fji[jbeiei�fjiagdgciaXjai
aicagf`hfg�fji`ib]gbiei[ijdjeecgfiaiaXjaibj^]diYiahfgdh[ieh�fj\di_ejfbidi`ha_aifh�fjddjh_eg^gWidi�fjddh]dh"beheigf�
fjddRhcih�fj\dibec_^jfei^_biahdi�Gih^gfgibejbbi_f]cg`geegaXi^iagj[i[ih^g^j`ihfej]cgajbbiaXi^iai�

GjfgfaiYgbbjdhaXi^iahfgifgf]gecj^^gif`gbbhcjiahbaXi
GQOTLMTNSPS�S�CTANR�JT�ESMNQ�<fgf]gecj^^gh[jcj_fh
Wiaiadjeeh
-��IRMSNTROT�GORLMTKT=�

Bgf]gecj^^gbaci[jcjjdj\\jcjJ_fhbj^]diaj]jffhbeidg\chYiahSagbeie_ieh`hGORLMTKR j`hTPKBTQLMNQ�
0_jbeR_dei^gS_f]cg`geegaXi^iagjbjfZh`ijbbgfgfh[cj^^gdjWhfagfgej�idiWci�\igcfhdi�ci[ibej�ahcej`iacj`ieg�
Mfgdecj\di ifaXigbecichddj\chfgid^gf`g^j`ihfej]gbejc�beh^]j�jeiaXjeej�]_WWdiaieP�OhahcehbejbbhS_f]cg`geeg
aXi^iagJjbbhSgeejf_eh^j`ihfej_f]cgajbbgaXi^iag
idLTOTKRMQ�JT�LQJTQ j O>RKTJQ�CHIRNTKQ bgfg_eidiZZhei]jc`hcj
WciddhfejZZhjcjbibejfZhhddRhaV_h�dRTGQKOQNTMQ�JT�LQJTQ jidKOQNRMQ�JT�KROKTQ bjc[gfg]jcbWihfahcdh<idJTQLLTJQ�JT�MTMRPTQ
bjc[j]jccjf`jcdhg]hah��

6dibec_^jfei^_biahdibgfgYheei`hehfei]cg`geeiaXi^iaiJiYidi`jddhaXiehcchbgfg`iP�OQP�iehbeiWihfaXi`jd]ihfgYgcejfgf
bgfg]iK`iREQNTQ 
ciah[heg`h\dijdjYhfei�^hbgfg`i_f^hejcihdjaXi^iagbifejeiagaXjbj^Wchh[gcig<i]ihfgYgceibgfg
Yheei`h GQOTSLMSNS h`jdj[hehWciddhfejZZhhfZiaX/ifdj\fg�MH2Xhffg_fhWhbjif]gdiahcWgfheg<dgbejcjgagfeijfj`ji
aXi]ifLTOTKTQ�jbecheeg`hddhbhWWihfgc^hdj
geei^gagf`_eegcj`iahdgcjj`jdjeeciaieP��Ggfg^gdeii^hejcihdiaXjXhffg
^i\digchegdhfgbech[iehJidMSCOQP h`jbj^]igS_f^hejcihdj]dhbeiaghfeih`jcjfejjcjbibejfej�_eidiZZhegag^jJ

Q� ci[jbei^jfeg]jc]h`jddj
hfeih`jcjfei��Ygcfijdheeifj`idheeh]jchdi^jfei<
�� ag^]gfjfejejc^gibgdhfejfji\_hfei`hWhcWja_j�fjddje_ejhfeifajf`ig�fjia_baifjeeiji

\i_fei`ji^gegci`jddjh_eg^gWidi
I� ag^]gfjfejhfeih`jbi[g]jcfgfYhcjheehaahcjidYjccg`hbeicghi[jbeiei�
F� ag^]gfjfejfjddhciagbec_Zigfj`jddjhcejcijifaXic_c\ih

Oh LKBTHIR� GQOTHNSMRPTKR S _eidiZZheh fji ^hejchbbi aXj bi h`heehfg hddh Ygc^h hfheg^iah�
h^^gceiZZhfgjbgbejf\gfgif`i]jf`jfej^jfej`hddh]gbiZigfjhbb_fehg`hddhYcjV_jfZhagfa_i
aibi^_g[jj`S]cjbjfejifehfei]cg`geeiag^jieh]]jeifi`h\iffhbeiah�djheecjZZhe_cj`h]hdjbech�
djbahc]j�

OhaXi^iahg]jchb_ecjdi[jddi`igbbjc[hZigfj�agfgbajfZhj`jbaciZigfjJ
M^�^dIc^^b�Za[_b\[bXd[b, iYjfg^jfi]gbbgfgjbbjcjgbbjc[hei`icjeeh^jfejagffgbecigaaXi
M^�^dIc^^b�Zd[_b\[bXd[b, ]jc^jeej`ib]ij\hcjhdi[jddg^gdjagdhcjibibej^i^hacgbag]iai
e_eehdh^hejcihSagbeie_ieh`h

^gdjagdjagbeie_iejhdgcg[gdeh`hheg^i�
^�^dIc^^b�\dZPb^d[b, iYjfg^jfiaXi^iaibgfgif`iahei^j`ihfejbi^Wgdij`jV_hZigfi

�@HSLMQ�OTESOOQ�NRGGNSLSPMR�TO�MNRITMS�MNR�FOT�ROMNT�JHS=�

�4905401,/85479169'364-79-5.64-69"�9+730*�9"98.+5326427
/2,-863791690*8.806!
4gcbj]jcaX/ be_`ihcj dh aXi^iah S _f^g`g]jc haV_ibicj _fh
^i\digcjag^]cjfbigfj̀ jd̂ gf`gj̀ jddjechbYgc^hZigfiaXjifjbbg
h[[jf\gfgagfeif_h^jfej�

�9 640536�9.69 4549 /89 +,�9 &8&7379 ,',61.74279 $7479 /74)6
05.+374-7379819.54-5979179/,79236/(53.6)8548!
Gi ]_L [i[jcj Wjfj ^h fgf +6+DO8;B9; Wjfj � ?cg[h h
ah^^ifhcj agf `j\di gaaXihdi ba_ci� ehd^jfej ba_ci aXj ei
i^]j`ibagfg`ibagc\jcjdjagbj]iKWjddj�^h\hci]iKfhbagbej�
V_jddjaXjfgfe_eei]gbbgfg[j`jcj�?gieg\di\digaaXihdijbag]ci
_f̂ gf`g̀ i[jcbg�]iKagdgcheg���V_jddgaXjbgdge_]_gi[j`jcj�

7
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Scienze Integrate “Chimica” - primo anno

=9A<8B&B?
Q� ?cg[hh^jeejceiif_fhbehfZh`jddhe_hahbh�hffgeh_fajcegf_^jcg`ig\\jeeiaXjaibgfgJe_eegV_jddgaXj
hffgeiS_f]cg`geegaXi^iag�ajcah̀ iah]icjheech[jcbg̀ jddjciajcaXj�V_hdî hejcihdiag^]gf\gfgicjdhei[ig\\jeei�

8
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03*'/3C.
%79'364-7))79�8/80*7

�HRPMS�EQOMS��QFPT�FTQNPQ��HMTOTDDTRIQ�TO�ISMNQ��T�LSKQPJT��T��TOQFNRIIT???�+R�CQNLS�PQP�LRGGTRIQ�@HRPMS�ISPMT�JT�HQITPT
TPFSFPQLT�BRPPQ�JRMQ�HP�LSPLQ�R�@HST�LTIAQOT�GSN�PQT�LKQPMRMT?

'2B7�C.6.
 <@2(A&&ACAC5B9#<A
.6.6.C/=C 4;,*=!!=C=C/;C/343C0>-'4;
6QLR�EHQO�JTNS�.8/,3637"�+TLHNRNS�EHQO�JTNS�KQPCNQPMRNS?�

)SN�SLSIGTQ5�GSN�ITLHNRNS�OR�ORNFBSDDR�JT�HP�MREQOQ�GNSPJTRIQ
HP� ,482�9 -89 .8/,36 S� ESJTRIQ� @HRPMS� EQOMS� @HSLMR� :
KQPMSPHMR�PSOOR�ORNFBSDDR�JSO�MREQOQ?

8�KBS�KQL>:�HP>HPTM;�JT�ITLHNR"�
�P� HPTM;� JT�ITLHNR� :� @HSOOR� FNRPJSDDR� KBS� KQPLTJSNTRIQ
KQIS�NTCSNTISPMQ�HPTMRNTQ��KTQ:�R�KHT�JTRIQ�EROQNS�-=�S�KQP�OR
@HROS�KQPCNQPMTRIQ�OR�-8.74/8547 JSOO>QFFSMMQ�KBS�EQFOTRIQ
ITLHNRNS

Oj]cg]cijeP^ib_chWidi bgfg`jeejV_a]YcRRc�Qd\d[Sc�;bbjbib_``i[i`gfgif�364-7))79(54-6.742618 j�364-7))7
-738&627�?jc^ib_chcj_fg\\jeeg`gWWih^gbaj\dijcj_fhW]d`-�Yd�Zd\W_a j^ib_chcj_fh\chf`jZZh�[_gd`icjbehWidicj
V_hfej_PTM;�JT�ITLHNR bgfgagfejf_ejhdb_gifejcfg�
?a�Zd\W_a�Yd�W]a�V_a]YcRRa���\cZX_c�Ya`a�Ya�W]�Ia^b_c�]WZc_d[b�c�Ya�W]a�W]d`-�Yd�Zd\W_a
9c\U�Za\\a���6<�*V�$[Sd^bV_aZZd2+�a^`cRRa�TH6�Z�$Zc`_d28U

Oj1>OA=N''N�5CA=OLNAEO?M
bgfgif`i]jf`jfeijfgf`jci[hfg
`hhdecj\chf`jZZj�

9

� .6.  <@2(A&&ACAC5B9#<A � .6+ =:@�?<@&B?2AC(A::AC
5B9#<ACAC7A?<B@C
(A::�A<<?<A

� =9A<8B&B

1_a]YcRRa�Qb]YaZc]`a^c 0]d`-�Yd�Zd\W_a KdZPb^b
O_f\XjZZh 8jecg ^
8hbbh HXidg\ch^^g ,\
9j^]g Gjagf`g b

9j^]jche_ch *jd[if *
Hgccjfejjdjeeciah D^]jcj D
MfejfbiePd_^ifgbh Hhf`jdh a`
0_hfeieP`ibgbehfZh 8gdj ^gd

9TLMSIR�3PMSNPRDTQPROS�JSOOS��PTM;�JT�+TLHNR��93=
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Scienze Integrate “Chimica” - primo anno

Oj1>OA=N''N�=N>M.OEN
bigeejf\gfg`hddhag^]gbiZigfj`jddj
\chf`jZZjYgf`h^jfehdi�
D`jb�J
# 9HGSNCTKTS

]cg`geeg`i`_jd_f\XjZZj_fieP`i^ib_ch^��

# 2QOHIS 
]cg`geeg`iecjd_f\XjZZj^I�
# 2SOQKTM;

ch]]gcegech_fhd_f\XjZZhj`_fej^]g
_fieP`i^ib_ch^1b�

# *SPLTM;

ch]]gcegech_fh^hbbhj[gd_^j*\1^I�
jaa���

.6.6+C',>1;�C*>C0>-'4;
LW^`dX^d�c�\b``bZW^`dX^d
6dig\\jeei]gechffgjbbjcj^gdeg]iaagdig]]_cj^gdeg\chf`i�]jcehfegdjcjdhei[j^ib_cj`jddj\chf`jZZj`g[chffg
jbbjcj`jbacieej`h^_dei]dijbgeeg^_dei]dij`hddhfgehZigfjjb]gfjfZihdj
`jbacieehb_aajbbi[h^jfej��aXj]jc^jeegfg
_fh`jbaciZigfj]iKbj^]diYiaheh`jddhbejbbh\chf`jZZhj`jddhb_hcjdhei[h^ib_ch�M^^h\ifhejV_hfeif_^jci`g[cj^^g
baci[jcjbj`g[jbbi^gjb]ci^jcjfjddR_fieP`i^ib_ch`jddh^hbbh
*\�dh8hbbh`jddh9jcch
aicah>^idigfi`i^idihc`i`i
^idihc`i`iaXidg\ch^^i>�TTT�TTT�TTT�TTT�TTT�TTT�TTT�TTT*\��gV_jddh`jddRheg^g
gc`ifj`i\chf`jZZh`iV_jddg]iK
]jbhfejaicahI^idigfjbi^i`i^idihc`jbi^i`i^idihc`jbi^i`iaXidg\ch^^iT�TTTTTTTTTTTTTTTTTTTTTTTI*\�

0]d`a7�Yd�Zd\W_a�Yc^^a�Za\\a

0]d`a7�Yd�Zd\W_a�Yc^^a�^W]VScRRa�

10

1_a]YcRRa�Yc_dIa`a 0]d`-�Yd�Zd\W_a KdZPb^b
Dcjh ^jecgV_h`cheg ^�

3gd_^j ^jecga_Wg ^I

3jdgaieP ^jecghdbjagf`g ^1b

DaajddjchZigfj ^jecghdbjagf`g
V_h`cheg ^1b�

2jfbieP aXidg\ch^^g]jc
^jecga_Wg ,\1^I

HgfajfechZigfj ^gdj]jc^jecga_Wg ^gd1^I

4gcZh fj egf B
?cjbbigfj ]hbahd ?h

;fjc\ih�dh[gcgj
V_hfeieP`iahdgcj �g_dj �

G_cQd\\b .a^b_c KdZPb^b AbZc
ejch 1012 T 9cidigfj
giga 109 G 8idihc`g
mega 106 M 8idigfj
kilo 103 k 8iddj
etto 102 h Hjfeg
deca 101 da 2ijai
deci 10-1 d 2jai^g
centi 10-2 c Hjfejbi^g
multi 10-3 m 8iddjbi^g
micro 10-6 µ 8idigfjbi^g
nano 10-9 n 8idihc`jbi^g
pico 10-12 p 8idi^idihc`jbi^g

)NSCTLLT�S�NSORMTET�LTIAQOT�TPJTKRPMT�T�IHOMTGOT�S�T�LQMMQIHOMTGOT�JSOOS�HPTM;�JT�ITLHNR�

Kg
chilogrammi

hg
ettogrammi

dag
decagrammi

g
grammi

dg
decigrammi

cg
centigrammi

mg
milligrammi

?hbbhf`g `h _fh
_fieP ]iK \chf`j h`
_fh ]iK ]iaagdh
Zb^`dX^d[b� Xc_� TFH
b]gbehf`g dh [ic\gdh
[jcbg `jbech `i _f
]gbeg

?hbbhf`g `h _fh
_fieP ]iK ]iaagdh h`
_fh ]iK \chf`j
YdIdYb� Xc_� TF�
b]gbehf`g dh [ic\gdh
[jcbg bifibech `i _f
]gbeg�

Km
chilometri

hm
ettometri

dam
decametri

m
metri

dm
decimetri

cm
centimetri

mm
millimetri

?hbbhf`g `h _fh
_fieP ]iK \chf`j h`
_fh ]iK ]iaagdh
Zb^`dX^d[b� Xc_� TFH
b]gbehf`g dh [ic\gdh
[jcbg `jbech `i _f
]gbeg

?hbbhf`g `h _fh
_fieP ]iK ]iaagdh h`
_fh ]iK \chf`j
YdIdYb� Xc_� TF�
b]gbehf`g dh [ic\gdh
[jcbg bifibech `i _f
]gbeg
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0]d`a7�Yd�Zd\W_a�Yc^�Ib^WZc

.b^WZc�Ycd�^d;WdYd�\Xc\\b�c\X_c\\b�d],�

1 m3 = 1000L 1 dm3 = 1L 1 cm3 = 1ml

.6.6$C0>-'4=C*>C 4;,*=!!=
Ab`aRdb]c�c\Xb]c]Rda^c�
0_hf`gbi`j[gfg_eidiZZhcjf_^jciecg]]g\chf`i
jb�dh`ibehfZh9jcchGgdj�]hcihQFATTTTTT,^�gecg]]g]iaagdi

jb�idch\\ig`jddRheg^g`ii`cg\jfg�]hcihT�TTTTTTTE�A^^��bi[jf\gfgh`h[jcj^gdeiZjci�aXjag^]diahfgdhdjee_ch
jdjg]jchZigfi�

Hgfdh]b`aRdb]c�c\Xb]c]Rda^c g\[dc]`dQd[aJV_hdbihbif_^jcgbi]_Lch]]cjbjfehcjag^jid]cg`geeg̀ i_fhdecgf_^jcg
ag^]cjbgYchQjQT]jc_fh]gejfZh`iQT]gbiei[hgfj\hei[h�

T�TTTTTTTE�A^^ �E��A:QT �C ^^ �E��Af^^ 
]^ ]iag^jeci�<
QFATTTTTT *^ �Q�FA:QTC *^ �QFA8,^ 
9^ 9jch^jeci�

ORjb]gfjfej`jddh]gejfZh�`jeegb_Yd]c�Yd�V_a]YcRRa `jdf_^jcg�S`heg`hdf_^jcg`i]gbei`ia_iSbehehb]gbehehdh
[ic\gdhcib]jeeghdf_^jcggci\ifhdj

CKKN>.O
Ogb]gbeh^jfeg`jddh[ic\gdh[jcbg`jbechag^]gceh_fjb]gfjfejfj\hei[g�

T�TTTTTTTE�A�E��A�QT=C

Ogb]gbeh^jfeg`jddh[ic\gdh[jcbgbifibechag^]gceh_fjb]gfjfej]gbiei[g
QFATTTTTT�Q�FA�QTC

G>C.O�E0, IFETTTTT<I@CCTTTTTTTT<T�TTTTTT�QE<T�AA@

Ld\W_c�Yd�Yd\`a]RaH�\WXc_Qd[dcH�Ib^WZc�
8ib_chagfZc`bYb�Yd_c``bJdh\chf`jZZh`h^ib_chcj[ijfj`icjeeh^jfej^ib_chehagf_fR_fieP`i^ib_chh]]cg]ciheh
hddjb_j`i^jfbigfi�

Ohbajdeh`jddgbec_^jfeg`i^ib_ch`i]jf`j`hddh@HRPMTM; `h^ib_chcjj`hddhGNSKTLTQPS ciaXijbeh�
&\fibec_^jfeg`i^ib_chSahcheejciZZheg`h_fhXb_`a`a�aXjagccib]gf`jhddhIRLLTIR�ITLHNR SLSFHTATOS KQP�OQ
LMNHISPMQ<j`h_fh\c]\dPd^d`-�_\_hdjhddhITPTIR�ITLHNR�OSFFTATOS�LHOOQ�LMNHISPMQ�LMSLLQ�

9T�JSCTPTLKS�.7235 OR�JTLMRPDR� MNR�JHS� MRKKBS� TPKTLS�LH�JT�HPR�LARNNR�ISMROOTKR�KQPLSNERMR
PSOO>�CCTKTQ�3PMSNPRDTQPROS�JST�)SLT�S�JSOOS�ITLHNS�JT�9:ENSL��GNSLLQ�)RNTFT�
2hdQACIid^jecgSbehegci`jYifiegag^jdh`ibehfZh]jcagcbh`hddhd_ajfjd[_gegifQ1�AA@A�FEC=
jbi^g`ibjagf`gaicah�V_hbi_fecjajfeg^idigfjbi^g`ibjagf`g�

11

     

Km2 hm2 dam2 m2 dm2 cm2 mm2

?hbbhf`g `h _fh
_fieP ]iK \chf`j h`
_fh ]iK ]iaagdh
Zb^`dX^d[b� Xc_� TFF�
b]gbehf`g dh [ic\gdh
[jcbg `jbech `i `_j
]gbei

?hbbhf`g `h _fh
_fieP ]iK ]iaagdh h`
_fh ]iK \chf`j
YdIdYb� Xc_� TFF�
b]gbehf`g dh [ic\gdh
[jcbg bifibech `i `_j
]gbei

Km3 hm3 dam3 m3 dm3 cm3 mm3

?hbbhf`g `h _fh
_fieP ]iK \chf`j h`
_fh ]iK ]iaagdh
Zb^`dX^d[b�Xc_�TFFF�
b]gbehf`g dh [ic\gdh
[jcbg

?hbbhf`g `h _fh
_fieP ]iK ]iaagdh h`
_fh ]iK \chf`j
YdIdYb� Xc_� TFFF�
b]gbehf`g dh [ic\gdh
[jcbg bifibech `i ecj
]gbei

0]d`a7�Yd�Zd\W_a�Yc^^a��\WXc_Qd[d
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Scienze Integrate “Chimica” - primo anno

Ld\W_a�Yc^^a�\WXc_Qd[dcJbjdRg\\jeegXhYgc^hcj\gdhcj�biciagccjhddjYgc^_dj`jddh\jg^jecih<bjdRg\\jeegif[jajXh
Ygc^hiccj\gdhcjbiciagccjh]hceiagdhci^jeg`i`icjeeiag^jh`jb�id^jeg`g`jddhahceh^iddi^jecheh
Ld\W_a�Yc^�Ib^WZcJbjdRg\\jeegS_fbgdi`gcj\gdhcj�biciagccjhd^jeg`g\jg^jeciag<bjdRg\\jeegS_fdiV_i`gbiciah[h
if[jaj`hd[gd_^j`jdcjai]ijfejgaa_]heg�

Md[gd_^j`jddiV_i`gbidj\\jhddRhdejZZh`jddi[jddgifYjcigcj`jd^jfibag�

BjddRjbj^]ig3��I^d

Gjidbgdi`gXhYgc^hiccj\gdhcjid[gd_^jbi^ib_ch
d]�ZbYb�d]Yd_c``b�Xc_�\Xb\`aZc]`b�Yd�^d;WdYbU

12
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

'2B7�C.6+
=:@�?<@&B?2AC(A::AC5B9#<ACAC7A?<B@C(A::�A<<?<A
.6+6.C=4434>C*>C0>-'4;
0_hdbihbî ib_chSbj^]cjhYYjeeh̀ hjccgcj�V_hd_fV_jbihdRg]jchegcj�dhbjfbiWidieP̀ jddgbec_^jfeggid̂ jeg`gi^]ij\heg�
Oj^ib_cjfgfbgfgV_if`i^hijbheej�]gbbgfg]jcLjbbjcj]iKg^jfg]cjaibj hbjagf`h`jddh]cgaj`_chj`j\di
bec_^jfei_eidiZZhei�
ORifajcejZZh `i_fh^ib_ch`i]jf`j`hddhbjfbiWidieP`jddgbec_^jfeg_bheg�
;YYjee_ih^gh`jbj^]ig�_fhbif\gdh^ib_ch `i_fdiWcgagf_fci\Xjddg`ibjfbiWidiePQ^^�
Ohd_f\XjZZhSag^]cjbhech�@�Qj�@��a^�g[[jcg�@�Q�O��@��

Md[hdgcjifYjcigcjSh]]cgbbi^heg]jc`iYjeeg
O`��^jfecjV_jddg^h\\igcjSh]]cgbbi^heg]jcjaajbbg
Oj�Md[hdgcj]iK
]cgWhWidj`jddh^ib_chagccib]gf`jhddgchhd[hdgcj^j`ig
O^�

Md[hdgcj]iK]cgWhWidj `jddh^ib_chagccib]gf`jhddgchhd[hdgcj^j`ig
O^�

.6+6+C=<<?<AC@99?:#7?C�A@99�
Bjdahbg`i_fh^ib_chbif\gdhdRjccgcjhbbgd_egS]hcih^jeP`jddhbjfbiWidieP`jddgbec_^jfeg_eidiZZheg�
Bjdahbg`i]iK^ib_cjS]hcihddh`iYYjcjfZhechid[hdgcj^hbbi^g^ib_chegjV_jddg^ififg`i[ibg]jc`_j�Md[hdgcj^j`ig
]cjbjfeh_fRifajcejZZh]hcihdb_gjccgcjhbbgd_eg�

Oh^ib_chbiif`iahV_if`iag^jJO�O^�jhbb

Md[hdgcjcjhdj`jddh\chf`jZZhSag^]cjbgech
O^%jhbb�j
O^=jhbb��

ORjccgcjhbbgd_eg[hjb]cjbbgfjddhbejbbh_fieP`i^ib_ch`jddh\chf`jZZh^ib_cheh�
Bjdfgbecgahbgh[cj^gJO�
�@�QE�T�TE�a^
ORjccgcjhbbgd_egif`iah1�84273&6115 ifa_i]gbbgecg[hcj[hdgci[hdi`i�

.6+6$C=<<?<AC<A:@7B�?C�A<A:�
ORjccgcjhbbgd_egfgfSb_YYiaijfej]jc[hd_ehcjdh]cjaibigfj`i_fh^ib_ch�ifV_hfegV_jbeh`i]jf`jhfaXj`hddhV_hfeieP
aXj`j[jjbbjcj^ib_cheh�

�P�SNNQNS�RLLQOHMQ�JT�,�%�II�: RKKSMMRATOS GSN�OR�ITLHNR�JT�HP�OTANQ��S�MNRLKHNRATOS GSN�@HSOOR�JT�HPR�LMRPDR��:�TPRKKSMMRATOS
GSN�OR�ITLHNR�JT�HPR�ORITPR�ISMROOTKR?

9T�QMMTSPS�TPESKS�HPR�EROHMRDTQPS�@HRPMTMRMTER�JSOOR�GNSKTLTQPS�KQPLTJSNRPJQ�O�7335379371628&59�7371� JRMQ�JRO�NRGGQNMQ
MNR�O>SNNQNS�RLLQOHMQ�S�OR�FNRPJSDDR�JR�ITLHNRNS��Q�TO�LHQ�EROQNS�ISJTQ?

8LLSPJQ�TO�NRGGQNMQ�MNR�JHS�@HRPMTM;�KQP�OR�LMSLLR�HPTM;�JT�ITLHNR��O>SNNQNS�NSORMTEQ�:�HP�PHISNQ
GHNQ��QEESNQ�HPR�FNRPJSDDR�RJTISPLTQPROS

6ROKQOTRIQ�RJSLLQ�O>SNNQNS�NSORMTEQ�KBS�QMMSPTRIQ�ITLHNRPJQ�TO�OTANQ�OHPFQ�0$�-%�KI�KQP�HP�SNNQNS�RLLQOHMQ�JT�,�,%�KI�

13

     

7S�7J��������0$�-�KI���0$�0�KI

0
7I�&�����������������&���������������������������������&�0$�-%�KI

0

Errore assoluto
eass = 0,05 cm

Errore assoluto
eass = 0,05 cm

27,1 cm
misura per
difetto (Ld)

27,15 cm
valore medio

(Ld)

27,2 cm
misura per

eccesso (Ld)

8RLL
7I

SNSO &

  
               = 0,00007  

  

  

     

               = 0,2
2   

27,15 cm
 

 
 

Lm  
eass 0,05 cmerel =            =                  = 0,0018

 

         

      
                                           = 7,35 metri
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Scienze Integrate “Chimica” - primo anno

6ROKQOTRIQ�GQT�O>SNNQNS�NSORMTEQ�KQIGTHMQ�ITLHNRPJQ��KQO�ISJSLTIQ�SNNQNS�RLLQOHMQ��HP>RHOR�OHPFR�$I��$,,�KI=

Md[hdgcjgeejf_egS�E[gdejifYjcigcjhd]cjaj`jfej

Md[hdgcjgeejf_egS]iK`iQTT[gdejb_]jcigcjhV_jddg`jddiWcg

?giaX/dRjccgcjcjdhei[gSbj^]cj_ff_^jcg^gdeg]iaagdgS]iKag^g`gagfbi`jchcjdRjccgcj
]jcajfe_hdj
j���aXjbigeeijfj IQOMTGOTKRPJQ�GSN�-,,�O>SNNQNS�NSORMTEQ�JSOOR�LMSLLR�ITLHNR�

Bjiecjahbi]ci^hagfbi`jcheih[cj^g`_fV_jJ

ORjccgcjcjdhei[gjV_jddg]jcajfe_hdjif`iahfgV_hfegid^igjccgcjbihbi\fiYiahei[gifcjdhZigfjhd]cgWdj^haXjbeg
echeehf`g�
Oh]cjaibigfj `i_fh^ib_ch`j[jjbbjcj[hd_ehehifcjdhZigfjh\dibag]i`jddh^ib_chbejbbh�ifWhbjhiV_hdibibajd\gfg
\dibec_^jfeijdj]cgaj`_cj]jcjYYjee_hcdh�ifV_hfeg]iKdh^ib_chS]cjaibhj]iKSagbegbgcjhdiZZhcdh�

Ge_`ih^ggchi]cifai]hdiei]i`ijccgciaXjg]jchei[h^jfejbiag^^jeegfgfjddRjbja_Zigfj`i_fh^ib_ch�[hd_ehf`gfjdj
]cgaj`_cj`iciagfgbai^jfeg�`i]cj[jfZigfjj`iagccjZigfj�

.6+6�C=<<?<BC�@2@:B
!SOOS�ITLHNS�JTNSMMS LQPQ�JQEHMT�RJ�SNNQNT�SCCSMMHRMT�JHNRPMS�OS�QGSNRDTQPT�JT�ITLHNR��GSN�JTLMNRDTQPS��OSMMHNR�Q�MNRLKNTDTQPS
LARFOTRMR?�!SO�KRLQ�TPESKS�JT�ITLHNR�TPJTNSMMR LQPQ�JQEHMT�RJ�SNNQNT�PST�KROKQOT?
;bbibgfgciagfgbaiWidiifV_hfeg`hffg[hdgci^gdegdgfehfi`h\dihdeci ^ib_cheigheejbi�

O_f\XjZZh`i_fRh_dhJh�@�IF^<W�@�I@^<a�:BH<Z<`�@�I>^<j�@�IF^�

.6+6�C=<<?<BC9B97A5@7B8B
9T�NTGNSLSPMRPQ�NSFQORNISPMS MHMMS�OS�EQOMS�KBS�LT�SLSFHS�HPR�ITLHNR�S�LQPQ�JQEHMT�R�OTITMRDTQPT Q�JTCSMMT JSOOQ�LMNHISPMQ
HMTOTDDRMQ Q�JSOO>QGSNRDTQPS�JT�ITLHNR?

.6+6C=<<?<BC8@9#@:B
9QPQ�JQEHMT�R�KRHLS�LKQPQLKTHMS Q�R�CSPQISPT�JT�KHT�:�TIGQLLTATOS�GNSESJSNS�FOT�SCCSMMT S�PQP�LT�GQLLQPQ�@HTPJT�IRT
SOTITPRNS?

?jcci`_ccjdRifai`jfZh`iehdijccgcibijYYjee_hfg^ib_cjci]je_ej`jddhbejbbh\chf`jZZhjbjfjYh]gidh^j`ihhcie^jeiah�
ag^]jfbhf`gagb7dj^ib_cjjcchej]jcjaajbbgagfV_jddjjcchej]jc`iYjeeg�

7R�ISJTR�PQP�KQLMTMHTLKS�TO�EROQNS�NSROS�JSOOR�ITLHNR��IR�LQOQ�@HSOOQ�KBS�GQLLTRIQ�NTMSPSNS�LTR�TO�GT �GNQARATOS?

Bjdahbg`jddRh_dhhWWih^gJ

14

0,05 cm erel =               = 0,00007  
700 cm 

  

     

               = 0,2
2   

 
 

 
 

 
 

                               = 0
 

         

      
                                           = 7,35 metri

  
               = 0,00007  

  

0,05 cm erel

     

=               = 0,2
2,5 cm 

 
 

 
 

 
 

                               = 0
 

         

      
                                           = 7,35 metri

  
               = 0,00007  

  

  

     

               = 0,2
2   

 
 

 
 

 
 

                               = 0
 

         

(7,34 + 7,37 + 7,36 + 7,34)

4
Lm =                                           = 7,35 metri

  
               = 0,00007  

  

  

e% = erel • 100 

               = 0,2
2   

 
 

 
 

 
 

                               = 0
 

         

      
                                           = 7,35 metri

  
               = 0,00007  

  

  

     

               = 0,2
2   

 
 

 
 

 
 

                               = 0
 

e% (quaderno) = 0,18% e% (lamina) = 20%e% (aula) ~ 0,01%

      
                                           = 7,35 metri
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

.6$C4>-'/1;1>CC*=//=C0>-'4=

.6$6.C,#5A<BC@%%<?99B5@7B
Gi`iajaXj_ff_^jcgSRGGNQLLTIRMQ�R�ISPQ `jddR_dei^haiYchagfbi`jcheh�

?giaX/g\fi^ib_chShYYjeeh`hjccgcj�icib_dehei`jddj^ib_cj[hffgjb]cjbbi`hf_^jciag^]heiWidiagfdRjccgcjbejbbg�

DehdYifjif_^jcib]jbbg`jWWgfgSLLSNS�RGGNQLLTIRMT Yifgh`_fhajcehaiYch`jai^hdj

?jch]]cgbbi^hcj_ff_^jcg`gWWih^gechba_chcjhda_fjb_jaiYcj�bjagf`gdhbj\_jfejcj\gdhJ
7>HOMTIR�KTCNR�KQPLTJSNRMR�NTIRPS�TPERNTRMR�LS�OR�GNTIR�KTCNR�MNRLKHNRMR�:�ITPQNS�JT�%��RGGNQLLTIRDTQPS�GSN�JTCSMMQ=?

7>HOMTIR�KTCNR�KQPLTJSNRMR�RHISPMR�JT�HPR�HPTM;�LS�OR�GNTIR�KTCNR�MNRLKHNRMR�:�IRFFTQNS�Q�HFHROS�R�%��RGGNQLLTIRDTQPS
GSN�SKKSLLQ=?

Jb]\dYc_daZb�aYc\\b�a^[W]c�Xb\\dPd^d�aXX_b\\dZaRdb]d�Yc^�]WZc_b�D:HB63FDB

.6$6+C)B�<AC9B"2B�B8@7B�A
GgfgdjaiYcj_eidiZZhej]jcjb]ci^jcjid[hdgcj`i_fh^ib_chjbgfge_eejdjaiYcjajcej]iKV_jddjifajcej�

6diZjcì g]gdh[ic\gdh�aXjfgfXhffgbi\fiYiahegif̂ hej^heiah�fjhaV_ibehfgifYibiah�ifV_hfegif`iahfg O>RKKHNRMSDDR
agfa_iSbehehjYYjee_hehdh^ib_ch�

;Rfjajbbhcig`jYificjV_hdibgfgdjKTCNS�LTFPTCTKRMTES aXjjb]ci^gfgdh^ib_ch�aXj`i]jf`gfg`h\dibec_^jfei_eidiZZhei
]jcjYYjee_hcdh�

+eidiZZhf`g_fhWidhfaihagfbjfbiWidieP_f^iddi\ch^^gSagccjeegjb]ci^jcj_fh]jbhehag^jF�TIF\�^jfecjfgfXh
bjfbgdhbaciee_chF�TIFT\<

+eidiZZhf`g_f^jecgagfbjfbiWidiePQ^^Sagccjeegjb]ci^jcj_fhd_f\XjZZhag^j>@�Qa^�^jfecjfgfXhbjfbg
baci[jcj>@�QTT�]giaX/fgfhWWih^gjYYjeei[h^jfej^ib_cheg`jai^ijajfejbi^i`i^iddi^jecg�

+f̂ h\\igcf_^jcg̀ iaiYcjbi\fiYiahei[jbi]_Lgeejfjcjbgdg_eidiZZhf`g_fgbec_^jfeg]iK]cjaibg�aigSagf_fhbjfbiWidieP
b_]jcigcj�

Gc_�b_dc]`a_\d�\d�Xb\\b]b�_d[b_Ya_c�^c�\cVWc]`d�_cVb^c,
Q� &\fiaiYch`i[jcbh`hZjcgSbi\fiYiahei[h<Q�Ca^XhecjaiYcjbi\fiYiahei[j�F�QQ*^fjXhV_heecg<
�� g\fiZjcgag^]cjbgechf_^jci`i[jcbi`hZjcgSaiYchbi\fiYiahei[h<h`jbj^]igQTE\XhecjaiYcjbi\fiYiahei[j�
^jfecjFT��TC*\fjXhaifV_j<

I� g\fiZjcgaXj]cjaj`jdh]ci^haiYch`i[jcbh`hZjcgfgfS_fhaiYchbi\fiYiahei[h<
F� g\fiZjcgejc^ifhdjSbi\fiYiahei[g�

;bJT�TT@^^Xh_fhbgdhaiYchbi\fiYiahei[h�ifV_hfeg]_Ljbbjcjjb]cjbbgag^j@:QT�I ^^�T�ETXh`_jaiYcj
bi\fiYiahei[jjT�>TTI,\fjXhV_heecg<

15

     

�@�I>CT� D^jfg`i_f
ajfeg^iddjbi^g

D^jfg`jddhE'aiYch
`jai^hdj Gc_�YdQc``b

�@�I>CT D^jfg`i_f
`jai^iddjbi^g

D^jfg`jddhF'aiYch
`jai^hdj Gc_�YdQc``b

�@�I>C D^jfg`i_f
^iddjbi^g

D^jfg`jddhI'aiYch
`jai^hdj Gc_�YdQc``b

�@�I@ D^jfg`i_f
ajfejbi^g

D^jfg`jddh�'aiYch
`jai^hdj Gc_�c[[c\\b

�@�F D^jfg`i_f
`jai^g

D^jfg`jddhQ'aiYch
`jai^hdj Gc_�c[[c\\b
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Scienze Integrate “Chimica” - primo anno

.6$6�C/AC8B�<AC9B"2B�B8@7B�AC2ABC8@:8?:B
Mdf_^jcg̀ iaiYcjbi\fiYiahei[j̀ i_fĥ ib_ch̀ i]jf`jbgdg̀ hd̂ g`gj̀ hddgbec_^jfeg_bheg]jcjYYjee_hcdhjfgf]gbbgfg
[hcihcj`_chfejiahdagdi�

Md]cg`geeg gV_gZijfej `i_fh^ib_ch]jc_f f_^jcgh`i^jfbigfhdj 
aXjfgf]gbbij`jaiYcjbi\fiYiahei[j�`j[jh[jcjdg
bejbbgf_^jcg`iaiYcjbi\fiYiahei[j
jV_if`idhbejbbh]cjaibigfjj`h]]cgbbi^hZigfj�`jddh^ib_ch`i]hcejfZh�
D`jbj^]igT�>ECF!A�E�A�>
Fa�b��

ORh``iZigfj gdh`iYYjcjfZh `i^ib_cj`j[jh[jcjdjLMSLLS�KTCNS�LTFPTCTKRMTES�R�JSLMNR�JSOOR�ETNFQOR 
\dibejbbi`jai^hdi�`jddh
^ib_ch^jfg]cjaibh
agf^jfg`jai^hdi��D`jb�IE>��Q%T�QAFC�IE>��I�

Md]cg`geegg idV_gZijfej `i`_j^ib_cj`j[jh[jcj dgbejbbgf_^jcg`iaiYcjbi\fiYiahei[j 
dhbejbbh]cjaibigfjj`
h]]cgbbi^hZigfj�`jddh^ib_ch^jfg]cjaibh�D`jbj^]igI�QF!C�Q�FC��E�E
IaiYcjbi\fiYiahei[jbgdehfeg��

Hhdagdih^gdRhcjh`i_fcjeehf\gdgagfWhbj�C��a^jhdejZZhFA�Fa^�Mdcib_deheg`jddh^gdei]diahZigfjSQIAI�TCa^��
aXj]jcL�`g[jf`gh[jcjbgdgIa�b�bi`j[jh]]cgbbi^hcjhQ�IA!QTI a^��

BjddRjdj[h^jfegh]gejfZh jfjddRjbechZigfj`ich`iaj�idcib_deheg`j[jh[jcjdgbejbbgf_^jcg`iaiYcjbi\fiYiahei[j`jd
`heg`i]hcejfZh�

BjdechbYgc^hcj_fĥ ib_chech^iej_fRjV_i[hdjfZh�idf_^jcg̀ iaiYcjbi\fiYiahei[j̀ j[jcjbehcj_\_hdjhV_jddg̀ jddĥ ib_ch
`i]hcejfZh�

�3�C4>;--',1>�3C*=>C1=40>,>C)�>;�=

16

 4;,*=!!;C�>->);
Sg\fiahcheejcibeiahaXj]_Ljbbjcj^ib_cheh�2jbaci[jV_if`iV_hfeiehei[h^jfej_f
Yjfg^jfgYibiaggdh]cg]cijeP̀ i_fagc]gheech[jcbg_ff_^jcgbj\_ieg̀ h_fh_fieP
`i^ib_ch�

*>0=,->3,= `hddheifg4JTISPLTQ. aigS.^ib_ch-�jb]ci^jdh^ib_ch`i_fagc]gaXjfj`jYifibaj
dhYgc^hjdh\chf`jZZh�

0>-'4;4=
agfYcgfehcj dh \chf`jZZh if jbh^j agf _fRhdech \chf`jZZh `jddg bejbbg ei]g

g^g\jfjh��hbb_fehag^j_fiehcih
ida_i[hdgcjSagf[jfZigfhd^jfej_\_hdjhQ�j
[jciYiahcjV_hfej[gdejSagfejf_ehifjbbh�

',>1;�C*>C0>-'4; \chf`jZZh_fiehcihhbb_fehag^jciYjci^jfeg]jc^ib_chcj_fagc]gg_fYjfg^jfg
Yibiag�

 4;,*=!!;
�3,*;0=,1;/=

S_f\chf`jZZhYibiahif`i]jf`jfej�fgf`jejc^ifheh`hddhag^WifhZigfj`ihdecj
\chf`jZZjYibiaXj

 4;,*=!!;
*=4>�;1;

S_fh\chf`jZZhaXj̀ jci[h̀ h_fhcjdhZigfĵ hej^heiah
^gdei]diahZigfjg̀ i[ibigfj�
ech\chf`jZZjYibiaXjYgf`h^jfehdi�
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

03*'/3C+
%69.627386

1NTLMQMSOS�������R?6?�/��00�R?6?�=�CQNIHO��HPR�JSOOS�GNTIS�MSQNTS�LHOOR�LMNHMMHNR�JSOOR�IRMSNTR

'2B7�C+6.
/@C5@7A<B@�C%<?%<BA7�CAC8:@99B�B8@&B?2ACB2C�@9AC@::@C8?5%?9B&B?2ACAC@":BC97@7BC(BC@""<A"@&B?2A

Oh8hejcihSe_eegaiLaXjXh_fhZa\\a�c]c_Vda jgaa_]hb]hZig�aigSXh_f Ib^WZc�GiadhbbiYiahifWhbjhddhb_h
ag^]gbiZigfjaXi^iahj`ifWhbjhdb_g\`a`b�Yd�aVV_cVaRdb]c 
ahcheejcibeiahYibiah`jddh^hejcih�

Oh ^hbbh `iDS^ifgcj`iV_jddh`i5�
?gbbih^g`icjaXjdh^hbbhSdhV_hfeieP`i^hejcih

`ia_iSagbeie_ieg_fagc]g�

OhWidhfaihSdgbec_^jfegagfa_ibi^ib_chdh^hbbh�
Oh^hbbhfgfah^WihifWhbjhd d_g\gifa_ibi^ib_ch�Oh^hbbhS_fh\chf`jZZh
Ygf`h^jfehdjjdhb_h_fieP`i^ib_chSid*\

DeejfZigfjhfgfagfYgf`jcjid ]jbg agfdh^hbbh�GgfgifYheeiagfajeei
`i[jcbiJidXc\b�SV_jddhYgcZhaXjheechjiagc]i[jcbgidajfecg`jddhejcch�

Md`ifh^g^jecgSdgbec_^jfegagfa_ibi^ib_chid]jbg�Md]jbgah^WihifWhbjhdd_g\gifa_ibi
^ib_ch]jcaX/`i]jf`j`hddRhaajdjchZigfj`i\ch[ieP�Md]jbgS_fh\chf`jZZh`jci[heh
4�^\�jdh
b_h_fieP`i^ib_chSidBj egf
B�

17

     

� +6. /@C5@7A<B@�C%<?%<BA7�CAC
8:@99B�B8@&B?2ACB2C�@9AC
@::@C8?5%?9B&B?2ACA

@":BC 97@7BC(BC@""<A"@&B?2A

� +6+ 1<@9�?<5@&B?2BC�B9B8�AC
AC8�B5B8�A

� =9A<8B&B

O
FH<��V

4
THF��V
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Scienze Integrate “Chimica” - primo anno

ORjfjc\ih Sdhah]haieP`i_fagc]g`iag^]ijcj_f ^aIb_b ghfaXje_eegaiLaXj]_L
`i[jfehcj[a^b_c�
;bibegfg[hcijYgc^j`ijfjc\ihagf[jceiWididR_fhfjddRhdech�;bbjbgfgJ

^jaahfiah jdhbeiah ifejcfh

aXi^iah ejc^iah jdjeeciah

ch`ihfej f_adjhcj \ch[iehZigfhdj

ACA�O==MEM.MEO7�=N?�.C?0LN O==MEM.MEO7�=N??O�LOKKO

QTT^d`ihaV_h% QTT\c`i]hfj%
QTT^d`ihdaggdjeidiag QTT\c`icibg
Bgfagccib]gf`jh�TT^d Hgccib]gf`jh�TT\c

5MKMJ(N
+6.6.C�43�4>=1�C*=//;C0;1=4>; J(MLMJ(N

C>1OAC?NEEMJ(N

Oj ]cg]cijeP YibiaXj `jddh ^hejcih `i]jf`gfg `hddh
bgbehfZh bejbbh �SL?� IRLLR�� EQOHIS�� GNSLLTQPS�
MSIGSNRMHNR���JSPLTM;���KROQNS��OHPFBSDDR��=

;bbjbiadhbbiYiahfgifJ
: jbejfbi[jJ`i]jf`gfg`hddhV_hfeieP`i^hejcih�
8L?�IRLLR��EQOHIS��OHPFBSDDR��KROQNS�

: ifejfbi[jJ fgf `i]jf`gfg `hddh V_hfeieP `i
^hejcih
8L?�MSIGSNRMHNR��KQPKSPMNRDTQPS��JSPLTM;��GNSLLTQPS

Oj ]cg]cijeP aXi^iaXj `jddh ^hejcih `i]jf`gfg
]cj[hdjfej^jfej `hddRifYd_jfZh aXj hdecj bgbehfZj
Xhffg b_ddh bgbehfZh if jbh^j `jejc^ifhf`gfj dh
cjheei[ieP 
jb�cjheei[iePagfdRgbbi\jfg�agfdRhaV_h�agf
\dihai`i��

Oj]cg]cijeP gc\hfgdjeeiaXj `jddh^hejcih bgfg_fh
agfbj\_jfZh `jddj ]cg]cijeP aXi^iaXj j YibiaXj j
ch]]cjbjfehfgdjahcheejcibeiaXj]jcaj]iejj[hd_ehej
`h\digc\hfi`ibjfbg
jb�agdgcj�g`gcj�bh]gcj�

+6.6+C)/;-->�>);!>3,=C*=//;C0;1=4>;
B2C�@9A

@:C9#?C97@7?C(BC@""<A"@&B?2ACCCC@::@C9#@C8?5%?9B&B?2A

HdhbbiYiahZigfj`jddh^hejcihifWhbjhddgbeheg`ih\\cj\hZigfj
Oh^hejcihbi]cjbjfehbgeegYgc^h`i`i[jcbibehei�aXjciYdjeegfgid\ch`g`iifejchZigfjYchdj]hceiajddjagbeie_jfei�`jeei
\`a`d�Yd�aVV_cVaRdb]c�

18

��
LOEN>MO

Se_eegaiLaXj]gbbij`j
_fh^hbbh�jfjc\ih
jgaa_]h_fgb]hZig

GNSLSPMR

G_bX_dc`-�5d\d[Sc G_bX_dc`-�JSdZd[Sc

GgfgifcjdhZigfjh
Yjfg^jfiaXjfgf

ag^]gcehfg[hcihZigfi
`jddhbec_ee_chaXi^iahj
bgfgb]jbbg`ifhe_ch

cj[jcbiWidj
�MNRLCQNIRDTQPT�CTLTKBS=

Ggfgdj]cg]cijePaXjdh
^hejcih]cjbjfeh

V_hf`g(81�3968 agf
_fhdechbgbehfZhj
bgfgb]jbbg`ifhe_ch

iccj[jcbiWidj
�MNRLCQNIRDTQPT�KBTITKBS=

D`jbj^]ig
ej^]jche_ch`iY_bigfj�

ej^]jche_ch`i
j[h]gchZigfj�agdgcj�
agf`_aiWidiePjdjeeciah�

`jfbieP���

D`jbj^]igJ
ifYih^^hWidieP�

agccgbi[ieP�hai`ieP�
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

6dibehei`ih\\cj\hZigfj`jddh^hejcihbgfg`_c 
g\\ibi]_Lagfbi`jchcjhfaXj_fV_hcegbeheg`jddh^hejcih�id+16/.6
aXjbhcjWWj_fb_]jc\hb=\hbigfiZZheg=�\hbcibahd`hegh`hdeibbi^hej^]jche_ch�9hdjbeheg`ih\\cj\hZigfjbiecg[h
fgc^hd^jfejfjddjbejddj��

�518-5 %8 ,8-5 �738(53.7

)i]gcehifehWjddhhda_fijbj^]iJ

6dibehei`jddh^hejcihJLQOTJQ�OT@HTJQ jRSNTCQNIS

&bbjc[hf`gV_jddgaXjaiaicagf`hbifgehiffhfZie_eegaXjdgbehegYibiag`i]jf`j`hddhag^]gbiZigfj`jddh^hejcih�
MfgdecjdhbejbbhbgbehfZh]_Lecg[hcbiifbeheiYibiai`i[jcbiJdRhaV_hh`jbj^]ighT'Hjhddh]cjbbigfj`iQhe^
he^gbYjch�
Sbgdi`h<hej^]jche_chh^Wijfejjhddh]cjbbigfjhe^gbYjciahSdiV_i`hhQQT'Hj`Qhe^S[h]gcj
beheg\hbbgbg��

1OK fgfSagf`jfbhWidjhfaXjbjag^]cjbbg

jdhb_hej^]jche_chShd`ibg]ch`jddh27.+7362,3690382806�

.OGC>N Sagf`jfbhWidjbjag^]cjbbg

jdhb_hej^]jche_chShd`ibgeeg`jddh27.+7362,3690382806�

19

     

Kb^dYd ?d;WdYd Oc_dQb_Zd�9Va\�c�IaXb_d8

�_aaXjcg DaV_h Dcih

Ghdj Oheej 6hb]jc_bg`g^jbeiag

3jecgJ5geei\dij�WiaaXijcj 3ifg 3h]gcjhaV_jg

8jehddiJ]jfegdj�]gbhej�aXih[i�
e_Wi�Yidijdjeeciai Dchfaiheh

Dfi`ci`j ahcWgfiah ]cjbjfej fjddg
b]_^hfej� WiWiej \hbbhej� fjddh
]hbehdij[ieheh

Oj\fgJbj`ij�eh[gdg G_aag`iYc_eeh 6hb`j\dihaajf`ifi

KEOEC�KC?M=C
�QNIRJ
]cg]cih�ci\i`hj
Yibbh

2QOHISJ]cg]cig

+QETISPMQ�JSOOS
GRNMTKSOOSJ[iWchfg
heegcfgh
]gbiZigfjYibiaXj

KEOEC�?M�0M=C
�QNIRJ
dhbejbbh`jd
agfejfiegcj

2QOHISJ]cg]cig

+QETISPMQ�JSOOS
GRNMTKSOOSJdj
]hceiajddjbi
^_g[gfg�^h
ifejch\ibagfgech
`idgcg

KEOEC�1OKKCKC
�QNIRJ
dhbejbbh`jd
agfejfiegcj

2QOHISJdgbejbbh
`jdagfejfiegcj

+QETISPMQ�JSOOS
GRNMTKSOOSJ
g\fi]hceiajddhbi^_g[j
if`i]jf`jfej^jfej`hddj
hdecj

ON>M5C>LN

2TJSQ�(13�9KHQOR5�
T�GRLLRFFT�JT�LMRMQ
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Scienze Integrate “Chimica” - primo anno

HdhbbiYiahZigfj`jddh^hejcihifWhbjhddhb_hag^]gbiZigfj

20

0;1=4>;

Kb\`a]Rc�XW_c

bgfgagbeie_iej`h_fhbif\gdh
bgbehfZh<]gbbj\\gfg]cg]cijeP
]cg]cijj`Xhffgag^]gbiZigfj

agbehfej��
;b�haV_h`ibeiddheh


fgfS]_chdRhaV_h`ic_Wifjeeg��
Yjccg�gbbi\jfg�^jehfg�jaa�

GiadhbbiYiahfgifJ

Ld\[WV^d

Sagbeie_ieg`h`_j
g]iKbgbehfZj]_cj�
GiadhbbiYiahfgifJ

E_a\Qb_ZaRdb]d�Qd\d[Sc�

E_a\Qb_ZaRdb]d�
[SdZd[Sc�

N^cZc]`b
Hgbeie_ieg`h_f
bgdgei]g`iheg^g

]hceiajddh]iK
]iaagdh`jddh
^hejcih��
;bbgfgf]_L
jbbjcj
echbYgc^hegif
bgbehfZj]iK
bj^]diai�
4j�Bh�G�$��&�

JbZXb\`b
Hgbeie_ieg`h`_j
g]iKheg^i`i[jcbi
_fiei
aXi^iah^jfej�
?gbbgfgjbbjcj
`jag^]gbeiif
bgbehfZj]iK
bj^]diai�
BhHd�$�&

Ld\[WV^d
c`c_bVc]cd
Hgbeie_iei`h`_jg
]iKbgbehfZj]_cj�
4gc^hfg`_jg
]iKYhbiJdj
bgbehfZjbgfg
`ibeif\_iWidih`
gaaXigf_`g�
ORg]haiePShfaXj
if`iaj`i
jejcg\jfjieP�
?cjbjfehfg
ahcheejcibeiaXj
`i[jcbjif]_fei
`i[jcbi;b�haV_h
jgdig�bhWWih�
dheej�^higfjbj�
fjWWih�Y_^g���

Ld\[WV^d
bZbVc]cd
9\b^WRdb]c8
Hgbeie_iei`h`_jg
]iKbgbehfZj]_cj�
4gc^hfg_fhbgdh
YhbjJdjbgbehfZj
fgfbgfg
`ibeif\_iWidih`
gaaXigf_`g�Oh
di^]i`jZZhj
echb]hcjfZh
if`iahfg
dRg^g\jfjieP�
?cjbjfehfg
ahcheejcibeiaXj
_\_hdiife_eeii
]_fei�;b�bhdjif
haV_h�haV_h`i
c_Wifjeeg�WjfZifh�
hcih�WcgfZg�
haaihig�gdig�[ifg

2TJSQ�(13�9KHQOR5�
T�ITLKHFOT�SJ�T�KQIGQLMT�

GNTIR�GRNMS

1MQIT�JSOOQ�LMSLLQ
MTGQ��SOSISPMT
IQPQRMQITKT

8OSISPMT�ATRMQITKT
CQNIRMT�JROO<HPTQPS
JT�JHS�RMQIT�JSOOQ

LMSLLQ�MTGQ

6QIGQLMT�MSNPRNT
CQNIRMT�JROO<HPTQPS
JT�RMQIT�JTESNLT

+TLKSOR�JT
KQIGQLMT�JTCCSNSPMT

2TJSQ�(13�9KHQOR5�
T�ITLKHFOT�SJ�T�KQIGQLMT�

LSKQPJR��GRNMS
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

=9A<8B&B
Q�HdhbbiYiahdjbgbehfZjV_ijdjfahejfjddjahej\gcij]ci^h[ibej�Bjddhagdgffhgbbjc[hZigfiif`iahejid^gei[g`jddh
adhbbiYiahZigfjJ

��9cg[hfjd[gahWgdhcigdj`jYifiZigfiaXX_bX_da`c ]jcibj\_jfei[gahWgdiJ
Q�`ib]jcbigfjJ
��bgb]jfbigfjJ
I�j^_dbigfjJ

21

     

Kb\`a]Ra N^cZc]`b JbZXb\`b LU�CZbVc]cb L�c`c_bVc]cb C\\c_IaRdb]d
Aria
Rame 
Vino
Sabbia
Latte
Azoto
Fumo
Nebbia
Maionese
Olio
Vetro
Acciaio
Bronzo
Argento
Oro
Succo di Pera
Birra
Acqua distillata
Ossigeno
Aranciata
Acqua e Olio
Plastica
Profumo
Grappa
Acqua di mare
Acqua e sciroppo
Crema cosmetica
Granito
Coca Cola chiusa
Sale da cucina
Dentifricio
Sapone liquido
Vernice
Pittura per i muri
Bagnoschiuma
Coca Cola aperta
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Scienze Integrate “Chimica” - primo anno

?c�\b\`a]Rc�XW_c
7S�LQLMRPDS�GHNS [jf\gfgadhbbiYiahejag^jbgbehfZjSOSISPMRNT�aigSagbeie_iej`hheg^i e_eei_\_hdi�gbgbehfZj
KQIGQLMS 
agbeie_iej`hhd^jfg`_jjdj^jfei`i[jcbi��

7S�LQLMRPDS�KQIGQLMS�]gbbgfgjbbjcj_dejcigc^jfejbj]hchejfj\dijdj^jfeiagbeie_jfeiheech[jcbgGNQKSJTISPMT�KBTITKT�

M�Ld\[WV^d
Oh^hejcih bi]cjbjfehbgdieh^jfejbgeeg Ygc^h`iZd\[c^c ag^]djbbj�aXj]gbbgfgjbbjcj
QIQFSPSS �ITLKSOS�TP�KHT�OS�GNQGNTSMR<�KBTITKQ/CTLTKBS�PQP�JTGSPJQPQ�JRO�GHPMQ�TP�KHT�ESPFQPQ
ITLHNRMS= fgc^hd^jfejag^]gbej`hHPR�CRLS��GQNDTQPS�JT�IRMSNTR�QIQFSPSR�TP�QFPT�LHR�GRNMS
�KTQS<�OS�LHS�GNQGNTSMR<�KBTITKBS�S�CTLTKBS�PQP�JTGSPJQPQ�JRO�GHPMQ�TP�KHT�ESPFQPQ�ITLHNRMS= g
SMSNQFSPSS �ITLKSOS�TP�KHT�S<�GQLLTATOS�TJSPMTCTKRNS�GQNDTQPT�RESPMT�GNQGNTSMR<�KBTITKQ/CTLTKBS�JTESNLS=�

�19+72351859"9,469.8/071695.5'7476

%�60 ,69791�518596//87.79(53.6459,469.8/0716972735'74769

Oj^ibajdj[jf\gfgbj]hchejheech[jcbg]cgaj`_cjWhbhejb_ddj`i[jcbj]cg]cijePYibiaXjj
aXi^iaXj`jidgcgagbeie_jfei�ORi^^h\ifjbgeeg`jbacieeh�idd_bechif^g`gbaXj^heiagi[hci
beh`i`jd]cgajbbg`ibj]hchZigfj`jddh^hejcih
g`ji^hejcihdi�fjidgcgag^]gfjfei�Bjddh
]ci^hYhbj�dh^ibajdh[ijfjb_``i[ibhifbgbehfZj]_cj^j`ihfejISMQJT�CTLTKT�ag^jh`
jbj^]ig dh `ibeiddhZigfj� aXj agfbjfej dh bj]hchZigfj `i bgbehfZj agf _fh `i[jcbh
ej^]jche_ch`ijWgddiZigfj�

+6.6$C0=13*>C�>->)>C*>C-=�;4;!>3,=
=c[a]`aRdb]c�b�\cYdZc]`aRdb]c
8jeg`g^jaahfiag`ibj]hchZigfj`i]hceiajddjbgdi`j`hddiV_i`gifa_ibgfgbgb]jbj�bYc_eehf`g
dhbgdhYgcZh`i\ch[ieP�;bbgcib_dehehfeg]iKjYYiahajV_hfegdj]hceiajddjifbgb]jfbigfjXhffg
`jfbieP^h\\igcjcib]jeeghd diV_i`gaXj Yh`hbgd[jfej�+fhdecg]hch^jecgaXj ifYd_ibajb_ddh
`jahfehZigfjSdh`i^jfbigfj`jddj]hceiajddjbgb]jbj�?iKbgfg]iaagdj^jfgdh`jahfehZigfj
cib_dehjYYiahaj�

5d^`_aRdb]c
HgfdR_bg`ig]]gce_fiYideciS]gbbiWidjbj]hchcj]hceiajddjbgdi`j�]iKg^jfg\chf`i�`h^iba_\di
diV_i`ij\hbbgbi�MddiV_i`g�]jc\ch[ieP�bajf`jifWhbbgjdhbaihb_dYidecgdh]hcejbgdi`h�
HgfV_jbehejafiahS]gbbiWidjbj]hchcj]jcjbj^]igdhbhWWih`h_f^iba_\digjejcg\jfjghaV_h
bhWWih�

Jc]`_dQWVaRdb]c
9jafiah_bhehV_hf`gbiSif]cjbjfZh`i]hceiajddjbgdi`j^gdeg]iaagdjagf`jfbieP^gdeg[iaifhh
V_jddh`jddiV_i`g�g]]_cjV_hf`gbiXhhaXjYhcjagfV_hfeiePagb7]iaagdj`i^iba_\dig`hfgf
cjf`jcj]cheiahWidjdhYidechZigfj�
Gi_eidiZZh_fh]]gbiegbec_^jfegaXjbiaXih^hajfeciY_\h`g[jidbgdi`gbi`j]gbiehb_dYgf`g`i
_fh]cg[jeeh]jcjYYjeeg`jddhYgcZhajfeciY_\h�

N\`_aRdb]c
Gj_fag^]gfjfej`i_f^iba_\digSbgd_Widjif_f`hegdiV_i`g
bgd[jfej��]_Ljbbjcjhddgfehfheg
`hd^iba_\dig�Bhe_chd^jfejidb_aajbbg`jddRg]jchZigfj`i]jf`j`hddhah]haieP`jdbgd[jfej`i
baig\dijcj`i]cjYjcjfZhidag^]gfjfej`jd^iba_\digaXjbi`jbi`jch�9hdjah]haiePSaXih^heh
bjdjeei[iePghYYifieP�M]i\^jfei[jc`i`jddjYg\dijjV_jddihchfaigfj`jddhahcgeh�]jcYhcj`_jjbj^]i�
]gbbgfgjbbjcjjbecheeiagfjejcj`i]jecgdig�Oh]cj]hchZigfj`ieSjahYYSSdj\hehhddhjbechZigfj
bjdjeei[h`ihda_fiag^]gfjfei^j`ihfejhaV_h�Md^iba_\digjejcg\jfjggeejf_eg[ijfj]giYidecheg�

22

8LGSNTSPDR�JT�
ORAQNRMQNTQ5�

LSGRNRDTQPS�JT�
HP�ITLKHFOTQ

8LGSNTSPDR�JT
ORAQNRMQNTQ5

KNTLMROOTDDRDTQPS
JSO�LQOCRMQ�JT

NRIS
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

J_bZa`bV_aQda
Ohacg^heg\chYihSdh]iK[jcbheidjYchdjejafiaXj`ibj]hchZigfjjagfbjfej`icibgd[jcjhfaXjiahbi
]iKifeciahei�Mdbgd[jfej�aXjifV_jbegahbgbiaXih^hYhbj^gWidj�echb]gcehiag^]gfjfei`jd
^iba_\digheech[jcbg_fhYhbjYibbh�
Bjddhacg^heg\chYihb_bechegdhYhbjYibbh�agbeie_ieh`h_fbgeeidjbecheg`i^hejcihdjifjcej�ag^j
bidiajghdd_^ifh�SYibbhegb__fhdh^ifh`ihdd_^ifig�Ohdh^ifhbi]_Lcieh\dihcjfjddj`i^jfbigfi
[gd_ej� agf dj YgcWiai� +fh ejafiah ]iK hfeiah�^h hfagch _eidiZZheh if ah^]g WigaXi^iag�S dh
acg^heg\chYihb_ahceh�
Ohbj]hchZigfj`jiag^]gfjfei`i_f^iba_\dig�`j]gbegb_ddhdhbecifhgb_ddhahcehifYgc^h`i
^haaXih�S]cg[gaheh`hddhYhbj^gWidj�Mdbgd[jfejbi^_g[jcibhdjf`gheech[jcbgdhYhbjYibbh�
Oj`i[jcbjbgbehfZj`jd^iba_\digbi^_g[gfgh[jdgaieP`i[jcbhj]jcaiLbibj]hchfg�

=d\`d^^aRdb]c
Oh`ibeiddhZigfjSid^jeg`g]ci[idj\iheg`i]_ciYiahZigfj`jidiV_i`ijbiWhbhb_ddh`i[jcbh[gdheidieP`ji
ag^]gfjfeidj^ibajdjdiV_i`j�Oh[gdheidiePch]]cjbjfehdhejf`jfZhh`j[h]gchcj��]iKhdeh]jci
diV_i`ihWhbbg]_feg`ijWgddiZigfj�
Oh`ibeiddhZigfjci_fibajifb/`_j]hbbh\\i`ibeheg�dRj[h]gchZigfjjdhagf`jfbhZigfj�Md]ci^gifiZih
fjdcjai]ijfejifa_idh^ibajdhWgddj�Mdbjagf`gifejcjbbhi[h]gci�aXj[jf\gfgagf`jfbheihddRifejcfg
`jddRh]]hcjaaXihe_chagfhaV_hYcj``h�Md`ib]gbiei[g� ifa_ih[[ijfjdhagf`jfbhZigfjbiaXih^h
cjYci\jchfej�
M[h]gcì i_fĥ ibajdhhddRjWgddiZigfjbgfg]iKciaaXifjdag^]gfjfejaXj]gbbij`jdĥ h\\igc[gdheidieP�
Ohagf`jfbhZigfj̀ iehdi[h]gciag^]gceh_f\ch`g]iKĝ jfgjdj[heg̀ i]_ciYiahZigfj�Bjdahbg̀ jddh
`ibeiddhZigfj`i_fhbgd_Zigfjagfejfjfejbhdi`ibaigdei�aXjif\jfjcjfgfbgfg[gdheidi�dhbj]hchZigfj
`hdbgd[jfejSag^]djeh�
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distillazione

cromatografia su carta

cromatografia su colonna

centrifuga

decantazione

 

filtrazione

 

estrazione con solvente

 

  

  

Metodi
 fisici 

Metodi
 chimici  Miscugli

(omogenei o eterogenei)
Sostanze pure

(composte)
Elementi
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'2B7�C+6+
1<@9�?<5@&B?2BC�B9B8�ACAC8�B5B8�AC

�beheg]cjaj`jfej^jfej`jeegaXjdh^hejcih Se_eegaiLaXjgaa_]hb]hZig�]gbbij`j^hbbhj`
jfjc\ihjaXj]_LhfaXjfgfjbbjcj]jcaj]ieh`hifgbecibjfbi�;bbh]_LechbYgc^hcbiif^g`gfhe_chdj

djf_Wi`jci[hfg`hddhechbYgc^hZigfjfhe_chdj`jddRhaV_h]cjbjfejb_dfgbecg]ihfjehaXjb_Wibaj
ah^Wih^jfei`iej^]jche_ch]jcjYYjeeg`jddRhdejcfhcbi`jdahd`gj`jdYcj``g��g]]_cjif^g`gif`geeg

_fhehZZifh`idheej`i[jfeh`gdajbj�hd^heeifg�e_h\\i_f\ihddhbejbbh`jddgZ_aaXjcg��
OjbejbbjechbYgc^hZigfi�fhe_chdigif`geej]gechffghdgcg[gdeh`iYYjcjfZihcbiifechbYgc^hZigfiYibiaXj
jechbYgc^hZigfiaXi^iaXj�

1<@9�?<5@&B?2BC(A::@C5@7A<B@

�B9B8�ACCCCCCCCCCCCCCCC)�B5B8�A

BjddRi^^h\ifj�dRgdigaXj\hddj\\ihb_ddRhaV_hj`iddj\fgaXj
Wc_aih echbYgc^hf`gbi if hfi`ci`j ahcWgfiah j haV_h
ch]]cjbjfehfg`_jechbYgc^hZigfi`i[jcbj�
Oh ]ci^h ch]]cjbjfeh _f Yjfg^jfg Yibiag� dh bjagf`h _f
Yjfg^jfgaXi^iagaXih^hehag^_fj^jfejcjhZigfjaXi^iah�
OhbgbehfZĥ jfg̀ jfbh
dRgdig�\hddj\\ihb_V_jddh]iK`jfbh

dRhaV_h�

0_jbegS_fCSPQISPQ�CTLTKQ �����������������������������������������������������������������������������������������MdY_gagS_fCSPQISPQ�KBTITKQ

+6+6.C14;-�340;!>3,>C�>->)�=
Oj`_a\Qb_ZaRdb]d�Qd\d[Sc bgfgV_jddjifa_idh^hejcihah^Wihidb_gbeheg`ih\\cj\hZigfjjfgfdhb_hag^]gbiZigfj�
9chbYgc^hZigfi`jddh^hejcih`h_fgbeheg`ih\\cj\hZigfjh`_fhdecgbgfgaXih^heiXa\\aVVd�Yd�\`a`b�

Mf\jfjchdj�Ygcfjf`gh`_fagc]gjfjc\ihbgeeg
Ygc^h`i ahdgcj bi Yh[gcibaj id ]hbbh\\ig`h_fg
beheg `i h\\cj\hZigfj if a_i dj ]hceiajddj bgfg
hbbgaihejif^g`gag^]heegjgc`ifheg
bgdi`g�h
beheiifa_ibgfghbbgaihejif̂ g`ĝ jfgag^]heeg
jgc`ifheg
diV_i`gjhjciYgc^j��
Mdagfechcigh[[ijfjbgeechjf`gahdgcj�
M]hbbh\\ih[[jf\gfgh`_fhajceh]cjbbigfjjh
ej^]jche_ch agbehfej `jeeh `cZXc_a`W_a� Yd
QW\db]c fjd ]hbbh\\ig `h bgdi`g h diV_i`g� j
`cZXc_a`W_a� Yd� cPb^^dRdb]c fjd ]hbbh\\ig `h
diV_i`gh[h]gcj�

DeejfZigfjhfgfagfYgf`jcjidahdgcjagf
dhej^]jche_ch�Ggfgagfajeeiagccjdhei^h`i[jcbi�

Md ahdgcj S _fh Ygc^h `i jfjc\ih aXj bi echbYjcibaj b]gfehfjh^jfej `h _f agc]g h
ej^]jche_ch^h\\igcjh`_fghej^]jche_ch^ifgcj�
MdahdgcjS_fh[hcihWidjjbejfbi[h�
Ogbec_^jfegaXj^ib_chidahdgcjSidahdgci^jecg�
Oj]iK_bhej_fieP`i^ib_ch`jdahdgcjbgfgJid�g_djjdhahdgcih�

Scienze Integrate “Chimica” - primo anno
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress
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Ohej^]jche_chSdh^ib_ch`jdechbYjci^jfeg`jdahdgcj�
Ohej^]jche_chS_fh[hcihWidjifejfbi[h�
Ogbec_^jfeg`i^ib_ch`jddhej^]jche_chSidejc^g^jecg�
Oj]iK_bhej_fieP`i^ib_ch`jddhej^]jche_chbgfgi\ch`i*jd[if�i\ch`iHjdbi_bji
\ch`i4hXcjfXjie�

�,/8547979/518-8(806)8547 Xhffgifag^_fjid]_feg`iY_bigfj�aigSdh`cZXc_a`W_a hddhV_hdj_fbgdi`gifiZihhYgf`jcj�
aigS`i[jfehcjdiV_i`gbjcibahd`hegjdhej^]jche_chhddhV_hdj_fdiV_i`gifiZihhbgdi`iYiahcjbjchYYcj``heg�?jcjbj^]ig
id]_feg̀ iY_bigfj̀ jddNhaV_hST'H�Md]_feg̀ iY_bigfj̀ i]jf`j̀ hddh]cjbbigfj�M]heeifhegcibai[gdhfgb_d\Xihaaig]jcaX/
dhYgceibbi^h]cjbbigfjjbjcaieheh`hddhdh^hb_d\XihaaigYhbiaXjid]_feg`iY_bigfj`jddhag]]ih\Xihaaig1haV_hbi
hWWhbbij`iagfbj\_jfZhid\XihaaigYgf`jYgc^hf`g_fh]jddiagdh`ihaV_hb_ddhV_hdjbibai[gdh�

#54-74/6)854797-97$5118)8547 Xhffghfhdg\h^jfejifag^_fjid]_feg`ijWgddiZigfj�0_jbegSYgcej^jfej`i]jf`jfej
`hddh]cjbbigfjh^WijfehdjhddhV_hdjbijbj\_jid]cgajbbg�?jcjbj^]igif̂ gfeh\fhdh]cjbbigfjhe^gbYjciahSifYjcigcj
j]jcV_jbeghfaXjid]_feg`ijWgddiZigfjSifYjcigcj�2_fV_j�jbbjf`g]iKWhbbhdhej^]jche_ch`jddRhaV_haXjWgddj�ai
[_gdj]iKej^]g]jca_gajcj\dib]h\Xjeei����
je_eei\dihdecihdi^jfei��+fa_cigbgYjfg^jfgYibiag=\hbecgfg^iag`g[_eg
hddh]cjbbigfjS]jcjbj^]igV_jddgaXjci\_hc`hdj_g[hJifai^hhd8gfej5ihfagfgfbi]gbbgfgYhcjdj_g[hbg`j�
MfYheei]jcgeejfjcdjgaagccj_fhej^]jche_ch`iQTT'Hjif[jajdNhaV_hdhbbKWgddjhaicahCT'H�fgfb_YYiaijfejh]cg`_ccj
dhechbYgc^hZigfjaXi^iahaXjfgiaXih^ih^g#Yhcjdj_g[hbg`j#�

�,$18.6)8547 SV_jd]cgajbbgaXjechbYgc^h`icjeeh^jfej_fbgdi`gif_f\hb�Ddi[jddgif`_becihdjSi^]gcehfeibbi^h�
OhdigYidiZZhZigfjfgfSfijfeNhdecgaXj_f^jeg`gaXj]cj[j`j]ci^hidagf\jdh^jfeg`jddRhdi^jfegjb_aajbbi[h^jfej
dhb_Wdi^hZigfj�MfYheei]jcci^_g[jcjdNhaV_hagfejf_ehbi]cgaj`j`h]]ci^hhagf\jdhcj\dihdi^jfei�V_if`iagf\jdhcj
dRhaV_hifjbbiagfejf_ehjb_aajbbi[h^jfejYhcb_Wdi^hcjdRhaV_hagf\jdhehdh[gchf`gbgeeg[_geg�Ddecgjbj^]ig`i
b_Wdi^hZigfjSdhechbYgc^hZigfj`jddj]hddifj`ifhYehdifh
hddgbehegbgdi`g��aXj[jf\gfg]gbejfji[jbeiei]jc]cj[jficj
djehc^j<jbbjb_Wibagfgagfidahdgcj`jddhbehfZhdhechbYgc^hZigfj`icjeehif[h]gcjbjfZh]hbbhcj`hddgbehegdiV_i`g

3846.7425 SV_jdYjfg^jfgaXjbigbbjc[h`Nif[jcfgV_hf`gdNhaV_hhjciYgc^jagfejf_ehfjddNhcihhagfeheegagf
b_]jcYiaiaXjXhffg_fhej^]jche_chifYjcigcjhT'biechbYgc^hif\Xihaaig
Wcifh��Deejfeih`ibeif\_jcjdhWcifhYgc^heh
]jcWcifh^jfeg
\Xihaaig]gd[jcgbg�fj[j��`hd\XihaaigYgc^heg]jcbgdi`iYiahZigfj`jddNhaV_h�aXjXh_fhagfbibejfZh
^gdeg`i[jcbh
dhbech\Xihaaiheh��

! �++35(54-8.7425� MfdhWgchegcig]gechi[jciYiahcjaXjdhej^]jche_chhddhV_hdjh[[jf\gfgi]hbbh\\i`ibeheg
ci^hfjagbehfejYifV_hf`ge_eehdhbgbehfZhfgfXhah^Wihegbeheg̀ ih\\cj\hZigfj�MdahdgcjaXj[ijfjYgcfieg
gbgeecheegbjc[jhif`jWgdicjgchYYgcZhcjidj\h^iechdj^gdjagdjjbiaXih^hahdgcjdhejfej�

Md]hbbh\\ig`ibeheg
4_bigfj

Oha_c[h`iY_bigfj`jd\Xihaaig

a_c[h`icibahd`h^jfeg`i_fbgdi`g�

Tem
peratura (°C

) 

tempo di riscaldamento (min) 

Tf  (0°C a  P=1 atm) 

  

ghiaccio 

ghiaccio + acqua 

  

SOSTA TERMICA 

ghiaccio  ghiaccio + acqua acqua 

2TJSQOSDTQPS5�OS
GNQGNTSM;�CTLTKBS
JSOOR�IRMSNTR

8LGSNTSPDR�JT
ORAQNRMQNTQ5�OR
LHAOTIRDTQPS
JSOOQ�TQJTQ
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+6+6+C14;-�340;!>3,>C)�>0>)�=
Oj236/(53.6)854890*8.80*7 bgfgV_jddjifa_idhbgbehfZhah^Wihdh]cg]cihag^]gbiZigfj�ehdiechbYgc^hZigfi�aXih^hej
cjhZigfiaXi^iaXj�ag^]gcehfg_fh[hcihZigfj`jddhag^]gbiZigfjaXi^iah`jddjbgbehfZjgci\ifhcij9>caVc]`d8�agfdh
Ygc^hZigfj`if_g[jbgbehfZj9G_bYb``d8J

O  4� " J  =
>caVc]`d " G_bYb``d

OhYcjaaihj[i`jfZihdRhf`h^jfeg`jddhcjhZigfjjif`iahaXjicjh\jfeibiechbYgc^hfgif]cg`geei�

N\c_[dRdb
;bj\_iibj\_jfeijb]jci^jfei�adhbbiYiahdiifechbYgc^hZigfiYibiaXjjaXi^iaXjjci]gcehdjgbbjc[hZigfiifehWjddh�
Hgbhhaah`j(4gc^if_g[jbgbehfZj(;R_f]cgajbbgcj[jcbiWidj(

Scienze Integrate “Chimica” - primo anno

26

N\Xc_dZc]`b E_a\Qb_ZaRdb]c�Qd\d[a E_a\Qb_ZaRdb]c�[SdZd[a C\\c_IaRdb]d

Versare dell’aceto sul
bicarbonato

Mettere del sale
nell’acqua

Ebollizione dell’acqua

Combustione di un gas ai
fornelli

Tagliare una pera

Succo di limone nel tè

Un cucchiaio di
bicarbonato nel vino rosso 

Cuocere un uovo
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=9A<8B&B
& Ga\\aVVd�Yd�\`a`b
1LLQKTR�OS�GRNQOS�JT�JSLMNR�KQP�@HSOOS�JT�LTPTLMNR

bgdi`g # diV_i`g
hjciYgc^j # bgdi`g
diV_i`g # hjciYgc^j
bgdi`g # hjciYgc^j
hjciYgc^j # diV_i`g

b_Wdi^hZigfj�
agf`jfbhZigfj�
j[h]gchZigfj1jWgddiZigfj�
Wcifh^jfeg
Y_bigfj

& JbZc���Qa``a�^a�Za`c_da
(TSIGT�FOT�LGRDT�EHQMT�KQP�OR�GRNQOR�FTHLMR

Q� Magc]iaXjXhffg_f[gd_^j]cg]cig^hfgfYgc^h]cg]cihbgfgUUUUUUUUUUUUUU

�� Magc]iUUUUUUUUUUUUUUXhffgYgc^hj[gd_^j]cg]cig

I� 9_eegaiLaXjXh_fh^hbbhj`gaa_]h_fajceg[gd_^jbi`jYifibajUUUUUUUUUUUUUU

F� 0_hf`g_fagc]g]hbbh`hddgbehegbgdi`ghV_jddghjciYgc^j
ag^jh`jbj^]igdhfhYehdifh�biXh_f]hbbh\\ig
`ibeheg`jeegUUUUUUUUUUUUUU

E� OhUUUUUUUUUUUUUUSid]hbbh\\ig`hddgbeheghjciYgc^jhV_jddgdiV_i`g

>� M^hejcihdi]_ci[jf\gfgaXih^hei`hiaXi^iaiagfidfg^j`iUUUUUUUUUUUUUU

@� Ohdi^he_ch`iYjccgjdgZgdYgif]gd[jcjagbeie_ibagfg_f^iba_\digUUUUUUUUUUUUUU

& Ld\[WV^d�c`c_bVc]cdH�Zd\[WV^d�bZbVc]cdH�\b\`a]Rc�XW_c,
TPJTKR�GSN�KTRLKHP�IRMSNTROS�JT�KQLR�LT�MNRMMR�KQP�OR�OSMMSNR�NSORMTER

O 8iba_\digjejcg\jfjg 4�8iba_\digg^g\jfjg J�GgbehfZh]_ch

Q� BjWWih

�� 6Xihaaig

I� G]cj^_eh`ihchfaih

F� &bbi\jfg

E� DaV_h`ibeiddheh

>� &eegfj
dj\hch^j=Zifag�

@� 8hc^g

C� HgahHgdh

A� Oheej

QT� GaXi_^h

QQ� 2ih^hfej
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Scienze Integrate “Chimica” - primo anno      

   

&�Ld\[WV^d�c`c_bVc]cd�c�Zd\[WV^d�bZbVc]cd
TPJTKR�GSN�KTRLKHPR�KRNRMMSNTLMTKR�LS�LT�NTCSNTLKS�RJ�SMSNQFSPSQ�QGGHNS�QIQFSPSQ�HP�ITLKHFOTQ�

Q� Mag^]gfjfeibi^jbagdhfgagb7Wjfj
aXjfgfbi`ibeif\_gfg]iK
D�jejcg\jfji
5�g^g\jfji

�� $hffgdjbejbbj]cg]cijePifV_hdbihbi]_feg
D�jejcg\jfji
5�g^g\jfji

I� Mag^]gfjfei]gbbgfgjbbjcjbj]hchei
bjbiah^Wihdgbeheg`ih\\cj\hZigfj
gbibYc_eehdhdgcg`i[jcbhbgd_WidieP
D�jejcg\jfji
5�g^g\jfji

&�Ld\[WV^d�c�\b\`a]Rc
TPJTKR�LS�OS�RCCSNIRDTQPT�LQPQ�ESNS�Q�CROLS�

Q� Ohacg^heg\chYihS_f^jeg`g]jcbj]hchcji`i[jcbibgd_ei]cjbjfeiif_f^iba_\digg^g\jfjg 3$ 4$
�� Md]hbbh\\ig`ibehegbgdi`g=hjciYgc^jbiaXih^hb_Wdi^hZigfj 3$ 4$
I� ONhcihaXjcjb]icih^gS_f^iba_\digg^g\jfjg 3$ 4$
F� ?jccjf`jcjdi^]i`gid[ifgbi]_LYhcciagcbghddh`jahfehZigfj 3$ 4$
E� MdY_^gS^hejcih�dNhcihfgfdgS 3$ 4$
>� M^iba_\dijejcg\jfjidiV_i`g=bgdi`g]gbbgfgjbbjcjbj]hchei]jcYidechZigfj 3$ 4$
@� Oh^ibajdh`jd^gegcifgS_fhbgd_ZigfjdiV_i`g=diV_i`g 3$ 4$
C� Mdb_gfgfgfS^hejcih 3$ 4$
A� Bji^iba_\dig^g\jfjiiag^]gfjfeibi^jbagdhfgagb7WjfjaXj]jc`gfghda_fj`jddjdgcg]cg]cijeP 3$ 4$

&�KcXa_aRdb]c�Ycd�Zd\[WV^d
7S�RCCSNIRDTQPT�LHOOR�LTPTLMNR�LT�NTCSNTLKQPQ�KTRLKHPR�RJ�HP�ISMQJQ�JT�LSGRNRDTQPS�MNR�@HSOOT�SOSPKRMT�LHOOR�JSLMNR?
8CCSMMHR�FOT�QGGQNMHPT�KQOOSFRISPMT

28

F� Mag^]gfjfei]gbbgfgjbbjcjbj]hchei
^hfejfjf`gi^^_ehejdjdgcg]cg]cijeP
D�jejcg\jfji
5�g^g\jfji

E� ag^]gfjfei^hfejf\gfgdj]cg]cijahcheejcibeiaXj
jbi]gbbgfgif`i[i`_hcj
D�jejcg\jfji
5�g^g\jfji

i[h]gciaXjbiYgc^hfg[jf\gfgagf[g\diheifjdagf`jfbhegcj
`g[jidchYYcj``h^jfegdiechbYgc^hf_g[h^jfejifdiV_i`g
aXjbichaag\dij\gaaihh\gaaih

9ch^iej_fg]]gce_fgbgd[jfejbibj]hchgcja_]jch_fg`ji
ag^]gfjfei`jd^iba_\dig
agfV_jbeg^jeg`gbi]cj]hch
]jcjb�idahYYS`jahYYjifheg�

Oj]hceiajddjbgdi`jbi`j]gbiehfgdjfeh^jfejj
b]gfehfjh^jfejb_dYgf`g

Oj]hceiajddjbgdi`j
bgd_eg�[jf\gfgecheejf_ej
^jfecjidbgd[jfej

Mdag^]gfjfejh`jfbieP^h\\igcjbiciecg[hifYgf`ghddh
]cg[jeeh

HgfV_jbeg^jeg`gbihfhdiZZhfg
bj]hchfg�iag^]gfjfei
ifV_ifhfei`jddNhcih

8j`ihfejdRhZigfj`i_fYd_bbg`ihcihghaV_hS]gbbiWidj
bj]hchcj]jcjbj^]igdj]j]iej`Ngcg`hddhbhWWih

Mf_f^iba_\digYifj^jfej]gd[jciZZhegiag^]gfjfei[jf\gfg
bj]hcheiifWhbjhddjdgcg]cg]cijePi`cgYidjgi`cgYgWj

\hbacg^heg\chYih

`jahfehZigfj

jbechZigfjagfbgd[jfej

`ibeiddhZigfj

YidechZigfj

YdgeehZigfj

j[i\hZigfj

ajfeciY_\hZigfj
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&�G_bX_dc`-�c\`c]\dIc�cY�d]`c]\dIc�Yc^^a�Za`c_da�
3PJTKR�LS�OS�GNQGNTSM;�LQMMQ�JSLKNTMMS�LQPQ�SLMSPLTES�QGGHNS�TPMSPLTES

O jbejfbi[h 4�ifejfbi[h

Q� `jfbieP

�� agfajfechZigfj`i_fhbgd_Zigfj

I� [gd_^j

F� ]jbg

E� ej^]jche_ch

>� ]jbgb]jaiYiag

@� ^hbbh

C� ahdgcj
jfjc\ihejc^iah]gbbj`_eh`h_fagc]g�

&�5c]bZc]d�[SdZd[d�c�Qd\d[d�
3PJTKR�MNRT�T�LQMMQLMRPMT�CSPQISPT�@HROT�LQPQ�NSRDTQPT�KBTITKBS�S�@HROT�PQP�OQ�LQPQ

O�4jfg^jfgaXi^iag J�4jfg^jfgYibiag

Q� dRhcc_\\ifi^jfeg`i_faXig`g

�� dgbWciaigdh^jfeg`i_fbhbbg

I� djWheejcij`jd hd,^hfaXjbiagfb_^hfg

F� dhdj\fhaXjWc_aih

E� dRhcagWhdjfg`g]gdh]ig\\ih

>� dhechbYgc^hZigfj`jd[ifgifhajeg

@� djf_WiaXjbiechbYgc^hfgif]ig\\ih

C� dhb_Wdi^hZigfj`jddhfhYehdifh

A� dh`i\jbeigfj`i_f]hfifg

QT� dh]cg`_Zigfj`jdbhdj`hddRhaV_h`i^hcj

QQ� dhYjc^jfehZigfj`jd^gbegfjddh]cg`_Zigfj`jd[ifg
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& >caRdb]d�[SdZd[Sc
1LLQKTR�OS�LTFOS�JT�JSLMNR�KQP�OS�GRNQOS�JT�LTPTLMNR

bgbehfZhhjciYgc^j 
hV�

bgbehfZhifbgd_ZigfjV_hdbihbi 
d�

bgbehfZhifbgd_ZigfjhaV_gbh 
b�

bgbehfZhdiV_i`h 
\�

bgbehfZhbgdi`h 
bgd�

& M^�^d]VWaVVdb�Yc^^a�[SdZd[a,�c^cZc]`d�c�[bZXb\`d
�ROCRASMQ�/�RMQIQ�/�KQIATPRDTQPS�/�KQIGQLTDTQPS�/�KQIGQLMT�/�SOSISPMT�/�CQNIHOR�/�PHKOSRNT�/�LTIAQOQ=

OjbgbehfZjaXjbgfgbag^]gfiWidi ifhdecjbgbehfZjbiaXih^hfgUUUUUUUUUUUUUUUUUU�V_jddjaXjfgfbgfg

bag^]gfiWidiifhdecjbgbehfZjbgfgaXih^hejUUUUUUUUUUUUUUUUUU�

6diUUUUUUUUUUUUUUUUUUbgfg]gag]iK`i_fajfeifhig<echV_jbeibgdgCAbgfg]cjbjfeiiffhe_ch�\dihdecibgfg

]cg`geeihceiYiaihd^jfejheech[jcbg]hceiagdhciechbYgc^hZigfi`jeejcjhZigfiUUUUUUUUUUUUUUUUUU

6dijdj^jfeiagbeie_ibagfg_fhb]jaij`iUUUUUUUUUUUUUUUUUU`jddh^hejcih�`hddhdgcgUUUUUUUUUUUUUUUUUUbibgfg

Ygc^heie_eeii^idigfi`iag^]gbei]cjbjfeiiffhe_chgYhWWciahei`hddN_g^g�

D`g\fibgbehfZh
jdj^jfeggag^]gbeg�Sbehehhbbj\fheh_fhUUUUUUUUUUUUUUUUUUaXi^iahaXjfjch]]cjbjfeh

dhUUUUUUUUUUUUUUUUUUaXi^iahhdi[jddgjdj^jfehcj
if`iahaigS`hV_hdijdj^jfeiaXi^iaiSag^]gbeh��

0_hf`gdh]iK]iaagdh]hceiajddhaXji`jfeiYiah_fjdj^jfegSdRUUUUUUUUUUUUUUUUUU�dhYgc^_dhaXi^iahagifai`j

agfidUUUUUUUUUUUUUUUUUUbejbbg`jddNjdj^jfeg�

& .c^b[d`-�Yd�W]a�_caRdb]c
+SMMT�TP�QNJTPS�OS�NSRDTQPT�KBTITKBS�JROOR�GT �OSPMR�ROOR�GT �ESOQKS

D� ag^W_beigfj`i_fYg\dig`iahceh
5� hcc_\\ifi^jfeg`i_fhWiaiadjeeh
H� Ygc^hZigfj`ji\ihai^jfei`i]jecgdig
2� beh\igfhe_ch`i_f]cgbai_eeg
;� `i\jbeigfj`i_fh]iheeg`idhbh\fj
4� agccgbigfj`ji^gf_^jfeihah_bh`jddj]ig\\jhai`j
6� bag]]ig`i_f]jehc`g

30
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31

�3�C4>;--',1>�3C*=>C1=40>,>C)�>;�=

);/34= idahdgcjS_fhYgc^h`ic]c_Vda aXjbi]_LechbYjcicjb]gfehfjh^jfej`h_fagc]g
]iKahd`gh`_fg]iKYcj``g�Ohb_h_fieP`i^ib_chbjagf`gidG�M�Sid)bW^c�

=,=4 >; Sdhah]haieP`i_fagc]g`iag^]ijcj_f^aIb_b g`i]cg`_ccj[a^b_c�

/;�343 bi`jYifibaj.dh[gcg-_fhYgcZhhbbgaihehh`_fg\Xb\`aZc]`b�
Ohb_h_fieP`i^ib_chbjagf`gidbibej^hifejcfhZigfhdjSid�g_dj�

0;--; SdhV_hfeieP`iZa`c_da `ia_iSagbeie_ieg_fagc]g�

�=-3 SV_jddhQb_Ra aXjheechjiagc]i[jcbgidajfecg`jddhejcch�

4=;11>�>1;�
]jccjheei[iePbiifejf`jdhejf`jfZh̀ i_fhb]jaijaXi^iahhcjh\icjagf_fRhdechb]jaij
aXi^iah�GiecheehV_if`i`i_fagfajeegcjdhei[gh`_fhbgbehfZhfjiagfYcgfei`i
_fRhdechbgbehfZh
cjh\jfei��

-1;1>C*>
;  4= ;!>3,=

\dibehei`ih\\cj\hZigfj`jddh^hejcihciYdjeegfgid\ch`g`iifejchZigfjYchdj]hceiajddj�
;bbibgfgecjJbeheg\b^dYb�^d;WdYb�c�ac_dQb_Zc�&\\ibiagfgbajhfaXjidX^a\Za
aXj]gbbih^g`jYificjag^j_f\hbh`hdeibbi^hej^]jche_ch

-14'11'4;
)�>0>);

dhbec_ee_chaXi^iah̀ i_fh^gdjagdhSciYjciWidjhddhYd\Xb\dRdb]c�\XaRda^c `j\diheg^i
aXjdhag^]gf\gfg�

1=0�=4;1'4; ch]]cjbjfehdh^ib_ch`jdechbYjci^jfeg`iahdgcj`h_fagc]gh_fhdecg�Ohb_h_fieP
bjagf`gidG�M�Sid*jd[if
*��

1=0�=4;1'4;
)4>1>);

S V_jddh ej^]jche_ch gdecj dh V_hdj dRhjciYgc^j fgf S agf`jfbhWidj hfaXj bj
bgeeg]gbegh`hdej]cjbbigfi�

14;-�340;!>3,=
�4=;!>3,=�C)�>0>);

S_fhechbYgc^hZigfj̀ jddĥ hejcihaXjh[[ijfjV_hf`g̀ _jg]iKbgbehfZj
cjh\jfei�
^g`iYiahfg dh dgcgag^]gbiZigfjgci\ifhcihj dh dgcgbec_ee_ch]jc`hcjbgbehfZj
`i[jcbj
]cg`geei��]_cfgf]cg`_ajf`g_fh[hcihZigfjag^]djbbi[h`jddh^hbbh�

14;-�340;!>3,=
�>->);

S_fhechbYgc^hZigfjaXjfgfah^Wihdhfhe_ch`jddjbgbehfZjagif[gdej^hbgdgid
dgcghb]jeegYibiag�

�3/'0= Sdg\XaRdb gaa_]heg`h_fagc]g�Gi^ib_chif^I 
G�M���
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03*'/3C$
%�625.5

�FPT�LKQGSNMR�LKTSPMTCTKR�REETR�O>HQIQ�ESNLQ�GSNKQNLT�TO�KHT�OTITMS�:�TIGNSESJTATOS5�R�OHT�OR�LKSOMR�MNR�TO�ASPS�S�TO�IROS

�<B5ACB%?7A9BC9#::@C8?97B7#&B?2AC(A::@C5@7A<B@C
)30=C=�C�;11;C/;C0;1=4>;
C

Oj]ci^ji]gejbib_ddhag^]gbiZigfj`jddh^hejcihY_cgfgh[hfZhejif6cjaih�dha_ddh`jd]jfbijcgYidgbgYiagj[jcej[hfg
jbbjfZihd^jfejb_`_j`g^hf`jaXjiYidgbgYi\cjaibi]gfj[hfgJ
h� OR�IRMSNTR�PSOOR�LHR�KQIGOSLLTM;�:�KQIGQLMR�JR�@HROKQLR�JT�LSIGOTKS"
W� OR�IRMSNTR�:�KQPMTPHR�Q�JTLKQPMTPHR"
Mdejfehei[g`iciagf`_ccjdNjfgc^jV_hfeiePj[hcijeP`i^hejcih`ia_ihWWgf`h[hdhejcch�hddhag^WifhZigfj`i]gaXj
bgbehfZjbj^]diaijchhddhWhbj̀ jddjcib]gbej]gbbiWidihddh]ci^h̀ g^hf`hbg]ch]cg]gbeh�M]ci^iejfehei[ijYYjee_heibgfg
`hhbaci[jcjhEa^c`c 
>�F=EF>h�H��aXjif`i[i`_LfjddNRK@HR id]cifai]ig]ci^g.SOSISPMQ-<ifbj\_iegY_O]a\\dZc]c

EC>=E�Ch�H��aXjdgi`jfeiYiaLfjddNRNTR�j`ifYifjdNi]gejbiaXjcjbbjYifghd^j`igj[g�Y_V_jddh`iNZXcYb[^c 
FAT=FIT
h�H���bjagf`gdhV_hdje_eehdh^hejcihjchag^]gbeh`hV_heecgbgbehfZjYgf`h^jfehdij`jdj^jfehci.SOSISPMT-JdN6386�
dN60 ,6�dh27336 jid(,505�

Dddhbjagf`h`g^hf`h�bg]ch]cg]gbeh�`jeej_fhcib]gbeh=cZb[_d`b�Yd�OPYc_a 
3bjah�H��aXj4NTMSPPS�OR�IRMSNTR
JTLKQPMTPHR�S�LQLMSPPS�O<SLTLMSPDR�JT�ITPHLKQOS�GRNMTKSOOS��KBTRIRMS�RMQIT.�
M^�[b][c``b�Yd�a`bZb�9Ya^�V_c[b�!a`bZ"\!H�!d]YdId\dPd^c!8 V_hdjagbeie_jfej`jddh^hejcih[jffji]geiZZhegfjdFETh�H�
`h7SHKTGGQ� Ygf`hegcj`jddh ejgcih #heg^ibeiah# j ciWh`iegfjdF�Th�H�`hdb_ghddij[g*SIQKNTMQ�aXj\i_fbjh`
hYYjc^hcjJ��49&7382�97/8/25459/5159625.8979819&,525� 
ifV_jbegbjfbgdh^hejcihS`ibagfeif_h��

33
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2j^gaciegh[j[hdhYh^h
`i[gdjchbbj\fhcjdj\\iahb_hdi
hddhfhe_ch
4*SIQKNTMQ�KBS��O�IQPJQ�R�KRLQ�GQPS���.
2hfej=M3ahfeg`jddRMfYjcfg

*SIQKNTMQ�1AJSNR����,�R?6?�����,
?6?=�

Oji`jj̀ i2j^gaciegbg]ch[[ibbjcgfjibjagdijY_cgfg̀ i[_d\hejfjd̂ gf`gdheifg�fjd�*S�(SNHI�!RMHNR��`hEd`b�?W[_cRdb
Ja_b 
AE=EEh�H���
Hicah_fbjagdg`g]g;]ia_cg
Gh^g�IFQ=�@Q'�H��haag\dijjcijdhWgchdhejgcihheg^ibeiahaXjbifejeiZZhfjddhb_h
b]djf`i`h.Ojeejchh`;cg`geg-�

*@::�#9?C(A::@C<@"B?2AC@:C5A7?(?C98BA27B�B8?
Ohag^]hcbh`i_fha_de_chi^]cgfeheh]jcdh]ci^h[gdehhddN_bg`jddhdg\iahbi`j[jh`1NTLMQMSOS 
ICF=I��h�a���

%75463-59-69�8408 
QFE�=QEQA�
bih]]cg]ciL`jd]jfbijcgi]gejeiag=`j`_eei[g\cjaghcibegejdiag�jagfeciW_7h]gccjdjWhbi`jd^jeg`gbaijfeiYiag�
Ojgfhc`ghYYjc^LdNi^]gcehfZh`i`_jYheegciJ

h� dhb]jci^jfehZigfj�]jcaX/fgfWhbehch\igfhcjjYhcj_bg`jiagfajeeibj]gifgfdibi^jeejhddh]cg[h<
W� dh`i^gbechZigfj^hej^heiah�ag^j\hchfZih`ici\gcjdg\iag�

Gjagf`gOjgfhc`g�ifYheei�g\fiYjfg^jfgiffhe_chh[[ijfjbjagf`gdj\\ichZigfhdiaXj\g[jcfhfgdjb_ĵ hfiYjbehZigfi
jbejcigci�

�!SLLHPR�HIRPR�TPESLMTFRDTQPS�LT�GH��JTIRPJRNS�ESNR�LKTSPDR��L<SLLR�PQP�GRLLR�GSN�OS�IRMSIRMTKBS�JTIQLMNRDTQPT?�
%75463-59-69�8408

�6181759�618178 
QE>F=Q>F��j[gd[jf`gid]jfbijcg̀ iOjgfhc`g�Y_id]ci^gh`ifecg`_ccjYgc^hd^jfejid̂ jeg`gbaijfeiYiag�
?jcdgbaijfZiheg]ibhfgiddiWcg̀ jddhPRMHNR Sbacieegbjagf`gOSFFT^hej^heiaXjj]jc]gejcdjah]icjSfjajbbhcigjbj\_icj
jb]jci^jfeiagf\dig\\jeeiaXjjbbh�ai^jeejh`ib]gbiZigfj�

34
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?

'2B7�C$6.
/AC/A""BC(A::@C8�B5B8@CACB:C%<B5?C5?(A::?C(BC@7?5?C

$6.6.C�';/>C-3,3C/=C�4>0=C/=  >C*=//;C)�>0>);

Oj]ci^j`jYifiZigfi^g`jcfj`iheg^ij`ijdj^jfeibi`j[gfghM�Bj egfj`h)�5g"dj�

Gc_�>U4b�^c�9T6D:2T6@T8
4FOT�SOSISPMT�LQPQ�KQNGT�LSIGOTKT��TPFNSJTSPMT�JT�KHT�T�KQNGT�ITLMT�LQPQ�KQLMTMHTMT.

Gc_�MUAc�`b]�9T6/D2T:D:8
4FOT�RMQIT��KQPLTJSNRMT�KQIS�LCSNS�GTKKQOTLLTIS��JQITPRMS�LQOQ�JR�CQNDS�RMMNRMMTES�S�NSGHOLTES.

OhaXi^iah�bjagf`gid]jfbijcgbaijfeiYiag�XhifiZig[jcbgdhYifj`jd�@TTV_hf`gfjddhba_gdhYchfajbj[jf\gfg
jdhWgchejdj]ci^jdj\\iaXjb]ij\h[hfghda_fiag^]gceh^jfeicj\gdhci`jddjbgbehfZjj`if]hceiagdhcjbici_ba7hah]icj
idbi\fiYiaheg`ji_aXXb_`d�Yd�[bZPd]aRdb]c echdjbgbehfZjaXjcjh\ibagfg�

>:C<@%%?<7?C(BC8?5�B2@&B?2A 2?2C�C@:7<?C8�AC#2C<@%%?<7?C(BC%<?%?<&B?2@:B7�6C
0]a�X_bXb_Rdb]c���W]a�WVWaV^da]Ra�`_a�Q_aRdb]d,�TF�D���DF�/
BjddhV_gei`ihfieP_bih^gdj]cg]gcZigfibjfZhjbbjcfjagfbh]j[gdi�4haaih^g_fhegceh]jcF
]jcbgfjJ�_g[h%�TT\`iYhcifh

Oj]cg]gcZigfiechif\cj`ijfei
fgfah^Wihfg

4haaih^g_fhegceh]jcC]jcbgfjJF_g[h%FTT\`iYhcifh

Ojcj\gdhciePgbbjc[hejfjdag^]gceh^jfeg`jddh^hejcih`_chfejdjb_jechbYgc^hZigfiY_cgfgjb]cjbbjheech[jcbg_fh
bjcij̀ idj\\iV_hfeiehei[jaXjagbeie_icgfgi]cjb_]]gbeihddhYgc^_dhZigfj̀ jddhejgcihheg^iahj̀ jddh]ci^h̀ i^gbechZigfj
baijfeiYiah`jddRjbibejfZh`jddRheg^g�

$6.6+C03*=//3C;130>)3C*>CC*;/13,
2_chfeje_eegidN@TT�V_if`i�dgbe_`ig`jdag^]gceh^jfeg`jddh^hejcih`h]hcej`ibaijfZiheiag^jOh[gibijc�?cg_be�
6h"O_bbha�D[g\h`cgj2hdegf�]jc^ibj`i`jYificjdji^]gcehfeidj\\iaXjif`i[i`_h[hfgich]]gceiV_hfeiehei[iagfa_idj
bgbehfZjbiechbYgc^hfg�MfV_j\dihffifhaV_jdhHXi^iahag^jbaijfZhh_egfg^h�fgfbijchhfagchif\ch`g`i
`i^gbechcjdNjbibejfZh`j\diheg^i�^hdgb[id_]]g`jddjcjhZigfibe_`ihej]gej[hjbbjcjb]ij\hegbgdgbjbihaajeeh[hid
^g`jddgheg^iag�]cg]gbeg`h=a^`b]�]c^�T3F3�agb7bifejeiZZhWidjJ

: 6diheg^ibgfg]hceiajddjif`i[ibiWidijif`ibec_eeiWidi

: +fheg^g`i_fjdj^jfegfgfbi]_LechbYgc^hcjifhdecijdj^jfei

: 9_eehdh^hejcihSagbeie_ieh`hheg^i]iaagdibbi^i`i`i[jcbijdj^jfei

: 6diheg^ifgfbiacjhfgf/bi`ibec_\\gfg^hbiechbYjcibagfg`h_fag^]gbegh`_f
hdecgagfbjc[hf`gdh]cg]cihi`jfeieP

Hg^jSbaXj^heiZZhegifYi\_ch[hciheg^ibiag^Wifhfgechdgcg]jcYgc^hcjag^]gbei
`i[jcbi^hfjiag^]gbeiaXjYgc^hfgagfbjc[hfgbj^]cjdhdgcgi`jfeieP�
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D[g\h`cg i]geiZZLaXj ehdi ag^WifhZigfi Ygbbjcg]gbbiWidi hfaXj echheg^i`jddg bejbbhfhe_ch Ygc^hf`g^gdjagdj
jdj^jfehci�Ohb_hi]gejbiY_agfYjc^hehV_hbiajfeghffi`g]g�fjdQCEC�`hK`a]d\^ab�Ja]]dRRa_b _fgbaijfZiheg
iehdihfgaXj�fj[jciYiaL`jYifiei[h^jfejdh[hdi`iePheech[jcbg_fhbjcij`ijb]jci^jfei�
Oh`cb_da�a`bZd[b2Zb^c[b^a_c�ag^jjchbeheh]cg]gbeh`hD[g\h`cg�h]c7agb7dhbech`hhddh]gbbiWidieP`i]jbhcjheg^i
j^gdjagdj�Ygcfjf`g_dejcigciagfYjc^jhddNjbibejfZh`j\diheg^i�ag^j[j`cj^gfji]cgbbi^iah]iegdi�
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'2B7�C$6+
>C8?5%?2A27BCC(A::�@7?5?CACBC5?(A::BC@7?5B8BC8:@99B8BC

+fh[gdeh`i^gbechehdNjbibejfZh`jddNheg^g�jchfjajbbhcig^jeejcjh]_feg_f^g`jddgaXjfj`jbaci[jbbjdhb_h
agbeie_Zigfjfjddgb]hZig�
HhffiZZhcgbiifejcjbbLbgdg^hc\ifhd^jfej`iV_jbeghc\g^jfeg�^hhd]hci`jib_giagddj\Xi`jddhbjagf`h^jeP
`jddRCTT�i]geiZZLaXjdRheg^g�`jYifiegHPTM;�SOSISPMRNS `jddh^hejcih�hbbg^i\dihbbjhddhOHPR jaXjh[jbbjag^jYgc^h
\jg^jeciahdh]iKbj^]diajjaigSV_jddh`i_fhbYjch�
Mcib_dehei`jddjbag]jcejaXj�fjddgbejbbg]jcig`g�Y_cgfgbj\fhdhejhddhag^_fiePbaijfeiYiah]gfj[hfg�ag^_fV_j�bjci
`_WWib_ddh]gbbiWidiePaXjdRheg^gYgbbjhbbi^idhWidjh`_fhGROOTPR�JT�IRMSNTR?
M]ci^i`_WWibijWWjcgagfdhbag]jceh`jddRjdjeecgfjjdh`i^gbechZigfjaXjehdj]hceiajddh]gej[hjbbjcjjbecheeh`h
V_hdbihbiei]g`iheg^g�?jcehfegehdj]hceiajddh`g[j[hjbbjcjagfbi`jcheh_fagbeie_jfejag^_fj`ie_eei\diheg^i�

$6+6.CC>C�=,30=,>C=/=114>)>C
;ch\iPfgeghi6cjaiaXjdRh^WchbecgYifhehagf_f]hffg`i
dhfhjchif\ch`g`iheechccj]jdijbejdi`i]h\dih�

DfaXjhdecjbgbehfZjag^jid[jecg]cjbjfeh[hfgdgbejbbgag^]gceh^jfeg̀ jddRh^Wch
if\cjag.jdjaecgf-�jehdiCSPQISPT
ESPPSNQ�KBTRIRMT�SOSMMNTKT�
0_jbeiag^]gceh^jfei[jffjcgagfbi`jchei_fhbj^]diaja_cigbieP]jc^gdeibjagdi�Ggdgh]hceicj`hd�3MMbjagdg[jffjcg
be_`iheijb]ij\heih^^jeejf`gdh]cg`_Zigfj�`_chfejdgbecgYifig�`iahciaXjjdjeeciaXj�
?giaX/h^Wchj[jecgjdjeeciZZheiheechj[hfgbgbehfZj`i[jcbjbiheeciW_7[hdgcj]gbiei[ghddhahciah`jddRh^Wch jfj\hei[g
hV_jddh`jd[jecg
V_if`iibj\fiheeciW_ieihddjahciaXjjdjeeciaXjbgfgagf[jfZigfhdiJYc_eeg`i_fhaagc`gch\\i_fegfjddh
ag^_fiePbaijfeiYiah��

Ogbe_`ig`jddRifejchZigfjech\dig\\jeeiahciaXiagfbjfe7`iagfad_`jcjaXjJ
: ahciaXjjdjeeciaXj`ibj\fgg]]gbegbiheech\\gfg
: ahciaXjjdjeeciaXj`jddgbejbbgbj\fgbicjb]if\gfg
: djahciaXjjdjeeciaXj]gbbgfg]hbbhcj`h_fagc]ghddRhdecg
: _fagc]gaXj]gbbij`j_f_\_hdf_^jcg`iahciaXj`ibj\fgg]]gbegSfj_ecg
: dhYgcZhaXjh\ibajech`_jahciaXjjdjeeciaXjS`icjeeh^jfej]cg]gcZigfhdjhd]cg`geeg`jidgcg[hdgci


0Q j0��jif[jcbh^jfej]cg]gcZigfhdjhdV_h`cheg`jddhdgcg`ibehfZh
c��9?cVVc�Yd�JbW^bZP8

ONjdjeeciZZhZigfj]jcbecgYifig�`i^gbecLaXjdRjdjeeciaieP�ife_eeiib_gihb]jeei�jch_fYjfg^jfgagb7`iYY_bg`hYhc]jfbhcj
aXjjbbh`g[jbbjecg[hcj_fhb]ij\hZigfjfjddhfhe_ch`jddh^hejcih�jaXjiagbeie_jfeiifei^i`jddhbejbbh
\diheg^i�
h[jbbjcg_fhfhe_chjdjeeciah�

37

RIANR

F=          •   

/=  =C*>C)3'/30�

1      Q1 • Q2

4πε••        r2

Giecheeh`i_fagjYYiaijfej`i]cg]gcZigfhdieP
aXj`i]jf`j`hd^jZZg ifa_i djahciaXjbi
ecg[hfgj`hdbibej^h`i_fieP`i^ib_ch_bheg

����[b\`a]`c�Yd�[bW^bZP
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Scienze Integrate “Chimica” - primo anno

JbZc���\`a`b�\[bXc_`b�^7c^c``_b]c��
Bjddh]ci^h^jeP`jddRCTT5a_aYa� jG^�[*c_�jYYjee_hf`gjb]jcijfZj`iLKRNTKBS�SOSMMNTKBS�ifhe^gbYjch`i\hbchcjYheei
h
Whbbh]cjbbigfj�id]ci^g�j`_bhf`g_fIRFPSMS idbjagf`g�fgehcgfgbechfiYjfg^jfiV_hdibecihe_cj�aXjfgfci_baicgfg
h`ifejc]cjehcj�
Bjddhbjagf`ĥ jeP̀ jddRCTT)U�U(d``b_Q dh[gchf`g�bj^Wchahb_hd^jfej�agfe_Wiifa_ijchYheeg_f[_geg]iKb]ifegifiZiL
h[j`jcj`jich\\i�
ONh]]hcjaaXihe_ch_eidiZZheh`h$ieegcY�i`jheh`hHcgg,jb
MHAQ�JT�6NQQ�SL��jchagbeie_ieh`h_fe_Wg`i[jecghddja_i
jbecj^iePjchfgbhd`heì _jjdjeecg`î jehddiaiagddj\heih`_f\jfjchegcj̀ iagccjfejagfeif_hagf_fh̀ iYYjcjfZh̀ i]gejfZihdj
`iaicahQT�TTT[gdeb�

DddNifejcfg`jde_Wgjch]cjbjfej_f\hbchcjYheeg
hWhbbh]cjbbigfj�jbgbeie_iegh`jb]jci^jfegejc^ifhegagfhdecg\hb�
Oh]cjbbigfj`jd\hbjch`iaicah�he^j`ifV_jbejagf`iZigfi�heei[hf`gid\jfjchegcjjdjeeciagechi`_jjdjeecg`ibi
]cg`_aj[hfgfgc^hdibbi^jbahciaXjjdjeeciaXj�
DWWhbbhf`gid[hdgcj`jddh]cjbbigfj`jd\hb
ESPTER� MQOMR�RNTR� CTPQ�ROOR�GNSLLTQPS�JSLTJSNRMR�RMMNRESNLQ�HPR�GQIGR
RLGTNRPMS�djbahciaXjbag^]hci[hfgj`h]]hci[h_fhd_^ifgbiePacjbajfejehfeg]iK\chf`jV_hfeĝ ifgcjjchdh]cjbbigfj
`jd\hb�

D[hdgci^gdegWhbbidhd_^ifgbiePifejcjbbh[he_eegid
\hb� j` if V_jbej agf`iZigfi id [jecg `i Ycgfej hd
aheg`gj^jeej[h_fh`jWgdibbi^hd_^ifjbajfZh
`g[_ehhch\\ij^jbbi`hdaheg`gaXj1b^Y\`cd] if
bj\_iegaXih^L_aVVd�[a`bYd[dU

Ohfhe_ch̀ iV_jbeich\\iY_bgdgi]geiZZhehjdh]ci^h
i]gejbi ch\igfj[gdj `i ei]g agc]_bagdhcj jch
b_]]gceheh b]jci^jfehd^jfej�Gi `i^gbecL ifYheei
aXjich\\iaheg`iaijchfgagbeie_iei`h]hceiajddj�if
V_hfegYhaj[hfg\ichcj_f^_difjddg]gbegb_ddgcg
]jcagcbg� agb7 ag^j_fh^hfaiheh`i bhbbi aXj
agd]ibaj_fg\\jeeg�dgYh^_g[jcj�

38
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&]]_cjheech[jcbgdRjb]jci^jfeg`jddhagb7`jeeh
KNQKS�JT�+ROMR�Gifgeh[h_fRg^Wchgdecjdhacgaj
h`i^gbechZigfj`jdYheegaXjich\\i`i6gd`bejif
Ygbbjcg]hceiajddjaXjY_gci_bai[hfg̀ hdaheg`gjbi
`ici\j[hfg[jcbgdRa]bYb�

0_jbej]hceiajddjY_cgfgaXih^hej`h1U)U�K`b]c�
fjdQCAF717223548�BjdQCAEGc__d]�gbbjc[hf`g
aXj _f jdjeecgbag]ig agd]ieg `hddh ch`ihZigfj
aheg`iahbijdjeeciZZh[hfj\hei[h^jfej�`i^gbecL
aXj i ch\\i j^jbbi `hd aheg`g jchfg `gehei `i
[a_d[a�]cVa`dIa�

Hgfdhbag]jceh`jddRjdjeecgfjdNheg^g]jc`j]jc
dh ]ci^h [gdeh dh b_h if`i[ibiWidieP j dNjdjeecgfj
`i[jfeh^g^jfehfjh^jfejdR_fiePYgf`h^jfehdj
`jddh^hejcih�
MdYheegaXj_fheg^gPSHMNQ agfejfjbbjhdb_g
ifejcfg ]hceiajddj fj\hei[j� ciaXij`j[h
fhe_chd^jfej dh ]cjbjfZh `i _fh ]hceiajddh g
]hcej`jddRheg^gh[jfejahciah]gbiei[h�
Bjd T336 1b^Y\`cd]� _bhf`g _f e_Wg h ch\\i
aheg`iaiagfaheg`gYgcheg�cidj[L̀ ijecghdaheg`g�
_fhd_^ifjbajfZh]cg[gaheh`hch`ihZigfiaXjbi
^_g[j[hfgagf[jcbgagfechcighV_jddg̀ jich\\i
aheg`iai�;\di`i^gbecLaXjbiecheeh[h`i]hceiajddj
ahciaXj]gbiei[h^jfej
_aVVd�[a]a^c��
9hdi ]hceiajddj h[j[hfg ahcheejcibeiaXj `i[jcbj h
bjagf`h`jd\hbagfejf_egfjde_WgjdRi]gejbi]iK
]cgWhWidj jch V_jddh aXj \di jdjeecgfi aXj
heech[jcbh[hfg id \hb� h[jf`g _fh jdj[heibbi^h
[jdgaieP�Ygbbjcgif\ch`g�_cehf`gdi�̀ ibech]]hcj\di
jdjeecgfiagfejf_eifj\diheg î̀ jd\hb�echbYgc^hf`gdi
agb7if]hceiajddj]gbiei[j
85489+5/828&8��

0_jbej]hceiajddjheeichej`hdaheg`g�Ygc^h[hfgi36''89064617�
49T�JTIQLMN��@HTPJT���GSN�OR�GNTIR�EQOMR���KBS�O>RMQIQ�SNR�CQNIRMQ�JR�GRNMTKSOOS�PSFRMTES�KBS�PSHMNROTDDRERPQ�HPR�GQNDTQPS
JT�IRMSNTR�RESPMS�KRNTKR�GQLTMTER.
BjdQCA>(c]_d�4c[;Wc_c^ bag]c7ahb_hd^jfejdhch`igheei[ieP`jddR+chfigj`iagfi_\iJW_dc ]cgbj\_icgfgdjciajcaXjb_ddh
ch`igheei[ieP<ifbj\_ieg)_eXjcYgc`fjdQCACciagfgWWjdjch`ihZigfi]gbiei[j`hd_iaXih^hej�α 
hdYh�jfj\hei[jβ 
Wjeh��
j^jbbj̀ hjdj^jfeich`igheei[i�?gaXihffi]iKehc`iGU�.d^^a_Y if4chfaihbag]c7aXjechdjch`ihZigfij^jbbj̀ h_fhbgbehfZh
ch`igheei[h[jfjbgfg`i_fejcZgei]g�aXih^hej"
\h^^h��agfahciahjdjeeciahf_ddh�aXjbiciagfgbagfgbi^idihich\\i��

39
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Scienze Integrate “Chimica” - primo anno

BjdT@F/ >W`Sc_Qb_Y `i^gbecLaXjdhch`ihZigfj
hdYh S agbeie_ieh `h f_adji `i ;dig j fjd T@F:
ESbZ\b] bag]c7dRjbibejfZh̀ j\di8/525+8�ORi`jh
aXj\dijdjeecgfich]]cjbjfehbbjcg_fagbeie_jfej
Ygf`h^jfehdj�ag^_fjhe_eei\diheg^i�[jffj
`jYifiei[h^jfejh[[hdgcheh`hddh`jejc^ifhZigfj�
`h]hcej`i)U)UESbZ\b] 
QCA@��`jd_aXXb_`b
[a_d[a�Za\\a�9c�Z8 `jddRjdjeecgfj�
MahdagdijYYjee_hei`h9Xg^bgfb_ich\\iahfhdj
`i^gbechcgfg  dRjbibejfZh `i ]hceiajddj  ]iK
]jbhfei`jddRjdjeecgfjj`i[jcbj`hd\hb_bhegfjd
e_Wg`ibahciah�
BjdT@F<�Ld^^d*a] `i^gbecLaXjdhahciahjdjeeciah
S bj^]cj _f ^_dei]dg ifejcg `i _fh V_hfeieP
jdj^jfehcj]hciTH6FD�TF	.� Hg_dg^W�ahciahaXj
bi`i^gbecLifbj\_iegh]]hcejfjcjbihhd]cgegfj
aXjhddNjdjeecgfj�
Bgehdhahciah̀ jddNjdjeecgfjj`idch]]gcegj1^Y_
V_if`i]gbbiWidjciah[hcjid[hdgcjhbbgd_eg`jddh
b_h^hbbhaXj�jbbjf`g dh]iK]iaagdh]hcej
geejfiWidj `i[jfeL dR_fieP jdj^jfehcj `jddh
^hejcih�

DV_jbeg]_fegdjifahdZhfeibag]jcej]jc^ibjcg
`iYgc^_dhcji]gejbiagfacjejb_ddjahcheejcibeiaXj
heg^iaXj `jddh ^hejcih� M ^g`jddi heg^iai
agfgbai_eiacgfgdg\iah^jfejbgfgJ
h�8g`jddiheg^iaiadhbbiai
W�8g`jddiheg^iaiV_hfeibeiaibj^iadhbbiai
a�8g`jddiheg^iaiV_hfeg=^jaahfiai
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�++35(54-8.7425
%�7/+73874)69-89�8118�64

8j`ihfejicch`ihZigfjagfch\\i
�� ^if_eibbi^j \gaaigdifj
`Rgdig�ahciahejfj\hei[h^jfej
agf _fh ahciah ifag\fieh V�
[jf\gfg i^^jbbj ech dj
hc^he_cj `i _f agf`jfbhegcj
aXj ]cg`_aj _f ah^]g
jdjeeciag̀ iifejfbieP8�Hihba_fh
\gaaigdifhSbgeeg]gbehh`_fh

YgcZhjdjeeciah5c ��N; j`hddhYgcZh]jbg 5X ��ZV�
3hcihf`g g]]gce_fh^jfej dRifejfbieP `jd ah^]g jdjeeciag ;  S
]gbbiWidj[hcihcjdhYgcZhjdjeeciah]jc_fh\gaaih�Yifghcjf`jcdh
_\_hdjhddhb_hYgcZh]jbg
dh\gaaihci^hccPbgb]jbhifjV_idiWcig��

N;�ZV
;bbjf`g dh `jfbieP � ^hbbh 1[gd_^j 
`�^13� j ahdagdhf`g id
`ih^jecg`jddh\gaaih�`ha_ibiciah[hidch\\igjV_if`iid[gd_^j�
`hddhYgc^_dh3�F1I�cI 
[gd_^j`i_fhbYjch�jagfgbajf`gdh
`jfbieP`jddRgdig�\gaaih
^�`�3��OR_fiahifag\fiehci^hfj]jcaiL
dhahciahV
V�;1^\��aXj[ijfjifehd^g`g^ib_cheh�jbbjf`g;
fgeg�\fgeh
haajdjchZigfj`i\ch[ieP�j`^ahdagdheh�
9hdjahciahcib_dehjbbjcj�]jce_eejdj\gaaj,49.,128+1598427359-8
����
9������ #�[hdgcjaXj[ijfjhbb_fegag^jahciahjdjeeciah
jdj^jfehcjj`hbbgaiheghddhahciah`jddRjdjeecgfj�
2hd [hdgcj j1^ 
ahciah1^hbbh� `jddNjdjeecgfj 
Q�@> �QTC H1\ �
ag_dg^W1\ch^^i��ecg[heg̀ h9Xg^bgf�agfgbajf`gid[hdgcj̀ jddh
ahciahbi]gej[hahdagdhcjdh^hbbh`jddNjdjeecgfjida_i[hdgcjcib_deL
jbbjcj]hcihA�QQ�QT=�C\J

g

g
C
Cm 28

8

19

1011,9
1076,1

10602,1
==
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$6+6+CC03*=//>C;130>)>C)/;-->)>
DdYifj`i`jbaci[jcjif^g`gh`j\_hegdjf_g[jahcheejcibeiaXjaXjbij[i`jfZih[hfghdi[jddgb_Wheg^iag
bag]jceh`i�
]hceiajddjahciaXjag^j\dijdjeecgfij]hcei`jdf_adjgahciaheg]gbiei[h^jfej�[jffjcgacjheifji]ci^ihffi`jdNATT�`i[jcbi�
^g`jddiheg^iai�

�5-71159-89�*5./54

Gc_�^c�\Wc�\[bXc_`c�\W^^7c^c``_b]c�Id]\c�d^�G_cZdb�AbPc^�Xc_�Qd\d[a�]c^�T@F6U�>ca^dRR"�d^�X_dZb
\Xc``_bZc`_b�Yd�Za\\a�c�\[bX_��V^d�d\b`bXdU��)U)�ESbZ\b]���\cXb^`b�]c^^7�aPPaRda�Yd��c\`Zd]\`c_
a[[a]`b�aY�MU�Ac�`b]

ESbZ\b]�9JSc`SaZ�T3<6�$�JaZP_dYVc�T@/F8

BjdT@F/�)U)U�ESbZ\b] i]geiZZLaXj\diheg^iYgbbjcgagbeie_iei`h_fh^hbbhahciah]gbiei[h^jfej�_fiYgc^j^jfej
`ibeciW_ieh�hddNifejcfg`jddhV_hdjjchfg]cjbjfei\dijdjeecgfi�ahciaXifj\hei[h^jfej� iff_^jcgehdj`h`jejc^ifhcj
dNjV_idiWcig`jddjahciaXjjV_if`idhfj_echdieP�MfWhbjhV_hfegYifgh`hddgchbag]jceg�9Xg^bgf]cg]gbj_ff_g[g
^g`jddg`jddhbec_ee_chheg^iahb_]jchf`gV_jddh`i2hdegfj`hYYjc^hf`gJ

0_jbeg^g`jddg^gdegbj^]diajjchZigfhdj`g[j[hjbbjcjagfYjc^heg
`h̀ heib]jci^jfehdi�9chdj[hcijejafiaXj_bhej�V_jddhaXĵ h\\igc^jfej
`h[hcib_dehei if difjhagf djagfbi`jchZigfiejgciaXjjch dg\[a``c_d]V�
hfagchg\\i_eidiZZheh]jcbgf`hcjdhbec_ee_ch`jddh^hejcih�
HgfV_jbehejafiahbibe_`ihfg\dijYYjeei`i`jYdjbbigfj
`j[ihZigfj�aXjdj
ahciaXj]gbiei[j`jddRheg^g�]cg`_agfgb_]hceiajddj`gehej`jddhbejbbh
ahciah]gbiei[hV_hf`gdjbejbbj[jf\gfgdhfaihejagfecg�

LbYc^^b�Yd�>W`Sc_Qb_Y
BjdT@TT >W`Sc_Qb_Y�hagfad_bigfj̀ i_fhbjcij̀ ijb]jci^jfeì ibaheejcif\agf`geeib_\diheg^i�_eidiZZhf`gag^j]cgijeeidi�
]hceiajddja ^g`iYiaLid^g`jddg`i9Xg^bgf�
Mfehdijb]jci^jfei)_eXjcYgc`Yjajagddi`jcj]hceiajddj�α agfecgbgeeidibbi^iYg\di^jehddiai`ib_b�

Mdag^]gceh^jfeg`jddj]hceiajddj�cib_deLifag^]heiWidjagfid^g`jddg`i9Xg^bgf�ifYheeiJ
R= OR�IRFFTQN�GRNMS�JSOOS�GRNMTKSOOS�RMMNRESNLRER�TPJTLMHNARMR�T�CQFOT�JT�QNQ
A= ROKHPS�GRNMTKSOOS�LHATERPQ�LTFPTCTKRMTES�JSCOSLLTQPT
K= ROKHPS�GRNMTKSOOS��RPKBS�LS�GQKBS��NTIARODRERPQ�TPJTSMNQ
J= TO�PHISNQ�JSOOS�GRNMTKSOOS�JSETRMS�NTLHOMRER�KQNNSORMQ�ROOR�IRLLR�JSOO>RMQIQ�AQIARNJRMQ?

HiLaXjdRjb]jcijfZh`i)_eXjcYgc`^ibjb_Wiegifj[i`jfZhY_dhagfech``iZigfjechdRgbbjc[hZigfjjb]cjbbhfjd]_fega j
V_jddhjb]cjbbhfjd]_feg[�MfYheeiWibg\fh[hi^^h\ifhcjaXj. AQIARNJRPJQ�KQP�GROOS�JT�KRPPQPS�HP�CQFOTQ�JT�KRNMR��HP
KSNMQ�PHISNQ�JT�SLLS��RPKBS�LS��IQOMQ�SLTFHQ��GQLLRPQ�MQNPRNS�TPJTSMNQ-�
Md^g`jddg `i 9Xg^bgf �V_if`i� bi ci[jdL bWh\diheg j ]jcaiL LS� OR� KRNTKR� GQLTMTER� CQLLS� LMRMR� JTCCHLR� KTQ:� JTLMNTAHTMR
HPTCQNISISPMS�LH�MHMMQ�TO�EQOHIS�RMQITKQ��OS�GRNMTKSOOS��LRNSAASNQ�JQEHMS��Q�GRLLRNS�MHMMS�Q�GRLLRNPS�GQKBS�

41

^7a`bZb Sag^j_fhbYjchg^g\jfjhahciah`ijdjeeciaieP]gbiei[hfjda_iifejcfgbgfgi^^jcbi\dijdjeecgfi
+fhbgceh`i
]hfjeegfjfjdV_hdjjchfgahb_hd^jfej`ib]gbej`jddj_[jeej�V^d�c^c``_b]d =�
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Scienze Integrate “Chimica” - primo anno

DdYifj`ib]ij\hcjicib_deheici[jfijfei`hddRjb]jcijfZh`i)_eXjcYgc`bii]geiZZLaXjJ
h� Ohbec_ee_chheg^iahjchjbecj^h^jfejchcjYheeh�[ibegdRhdegf_^jcg̀ i]hceiajddjif\ch`g̀ iheech[jcbhcdhbjfZhb_Wicj

`jYdjbbigfj
W� Oh`jYdjbbigfjjdj]gaXj]hceiajddjaXjegcfh[hfgif`ijecgjch]cg[gaheh`hddhcj]_dbigfjg`hddh[iaifhfZhech

]hceiajddjhdYhifai`jfeij`_fhahciah]gbiei[hjbecj^h^jfejagfajfecheh�ida_i[hdgcjacjbaj[hhdacjbajcj`jddh
^hbbh`jddRheg^g�

)_eXjcYgc`�aXjjch]hceieg]jc\i_beiYiahcjid̂ g`jddgheg^iag̀ i9Xg^bgf�]cg]gbj�hddhd_aj̀ jddj_dei^j̀ _jagfbi`jchZigfi
bg]chjb]gbej�_ff_g[g^g`jddgheg^iag�`jeegIQJSOOQ�GORPSMRNTQ agf\dijdjeecgfiaXjhf`h[hfghagbeie_icj_fhb]jaij
`iagcejaaihjbejcfhif^g`g`h\hchfeicjdhfj_echdiePhdi[jddg^hacgbag]iagjagf_ff_adjgaXj`g[j[hjbbjcj^gdeg
]iaagdgcib]jeeghddj`i^jfbigfiheg^iaXj�?jcfgfah`jcjfjdf_adjg�heeichei`hddhahciah]gbiei[hifjbbg]cjbjfej�\di
jdjeecgfifj\hei[i`g[j[hfg]gbbj`jcj_fNjfjc\ihaifjeiahjV_if`i_fhYgcZhh\jfejifbjfbgg]]gbeghV_jddhheecheei[h�

2hahdagdijYYjee_heib_\dihf\gdì ì j[ihZigfj�)_eXjcYgc`\i_fbjhahdagdhcjaXj�̂ jfecjdNheg^g̀ g[j[h
]gbbj`jcj_f`ih^jecg`jddNgc`ifj`iQT=C a^� idf_adjgh[cjWWj`g[_eg]cjbjfehcj_f`ih^jecg
`jddNgc`ifj̀ iQT=Q� a^�aigSidf_adjgjchaicahQTTTT[gdej]iK]iaagdg̀ jddRifejcgheg^g
bji]geiZZih^g
dj`i^jfbigfi`jdf_adjg]hcihV_jddj`jddhaieeP`i4_d]Yd\d dRjdjeecgfj]iK[iaifg`g[cjWWjbehZigfhcjh
Ac���b_*��

O^W]]b�Yd�ESbZ\b]H�Id]\c�d^�X_cZdb�AbPc^�Xc_�^a�[SdZd[a�]c^�T@F3U
G_bX_db�^Wd�[Sc�aIcIa�aQQc_Za`b,�%]c^^a�\[dc]Ra�c\d\`c�\b^b�^a�5d\d[a+�`W``b�d^�_c\`b���[b^^cRdb]c�Yd
Q_a][bPb^^d#�

>W`Sc_Qb_Y�94_dVS`�a`c_H�T3:T�$�JaZP_dYVc�T@B:8

JbZc�\b]b�\`a`d�\[bXc_`d�d^�X_b`b]c�cY�d^�]cW`_b]c�
>W`Sc_Qb_Y ]cg]gbj`iaXih^hcjX_b`b]c idf_adjg`jddRjdj^jfeg]iKdj\\jcg�dRi`cg\jfgjdNjbibejfZh`ji]cgegfi[jffj
agfYjc^hehfjdT@D< `h4^a[*c``�
)U�JSaY�d[* fjdT@BD�bag]c7_fhf_g[h]hceiajddhJid]cW`_b]c�
5g^Whc`hf`gid5jciddigagf]hceiajddjhbag]c7aXjfjif_adjibgfg]cjbjfeihfaXj]hceiajddjfj_ecj�h[jfei_fh^hbbh`jddg
bejbbggc`ifj`i\chf`jZZh`jd]cgegfj�hfaXjbjdj\\jc^jfejb_]jcigcj�aXj[jffjcgaXih^hei]cW`_b]d�
3O�AQIARNJRISPMQ�JSO�'SNTOOTQ�KQP�GRNMTKSOOS�ROCR�GNQEQKRER�O>SITLLTQPS�JT�HPR�NRJTRDTQPS�TPETLTATOS��KBS�PQP�ESPTER�JSETRMR
JR�KRIGT�SOSMMNTKT�Q�IRFPSMTKT?

G_cZdb�AbPc^�Xc_� ^a�5d\d[a�]c^�T@B<H�[b^^aPb_"�[b]�>W`Sc_Qb_Y�]cV^d�\`WYd�[Sc�Xb_`a_b]b�a^^a
[b\`_WRdb]c�Yc^^a�X_dZa�PbZPa�a`bZd[aU�KW^^a�^W]a�[7��W]�[_a`c_c�[Sc�Xb_`a�d^�\Wb�]bZc�

)U�JSaY�d[*�94b^^d]V`b]HT3@T�$�JaZP_dYVcH�T@:/8

?cgegfjjfj_ecgfjXhffg^hbbhcib]jeei[h^jfejQ�>@I!QT=�F\jQ�>@E!QT=�F\�^h^jfecjid]ci^g]cjbjfehdh]iK]iaagdh
ahciahjdjeeciah]gbiei[hjbibejfej
%Q�>T�!QT=QAH�if`iahehagf%Q�idbjagf`gfgf]cjbjfehahciah�
Oh^hbbh`jddRjdjeecgfj[hdjA�QQ!QT=�C\jdhb_hahciah
Q�>T�!QT=QAH�Sdh]iK]iaagdhahciahjdjeeciahfj\hei[hjbibejfej�
if`iahehagf�Q�

42

ZbYc^^b�X^a]c`a_db

^7a`bZb Sag^]gbeg`h_ff_adjgajfechdj]gbiei[g�ifa_iSch\\c_]]hehe_eehdh^hbbh�
heegcfghdV_hdj\ichfghfgej[gdj`ibehfZh\dijdjeecgfi
ag^j]ihfjeiifegcfghdbgdj�
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Scienze Integrate “Chimica” - primo anno

Bookin   
progress

Hg^jbi]_L[j`jcjdh^hbbh`i_fheg^g[ijfj`jejc^ifhehjbad_bi[h^jfej`hfj_ecgfij]cgegfi]giaX/idagfeciW_eg
`j\dijdjeecgfiShbbgd_eh^jfejechba_chWidj�

Ge_`i]iKcjajfeiXhffg`i^gbechegaXjLQOQ�O>SOSMMNQPS�:�HPR�GRNMTKSOOR�CQPJRISPMROS�^jfecj]cgegfjjfj_ecgfjbgfg
agbeie_ieì h]hceiajddj]iK]iaagdjJi;Wa_* aXjhdgcg[gdehbgfgejf_eiifbij^j̀ hi\d_gfi�MV_hc,bib_``i[i`gfgifWX2;Wa_*�
h[jfeiahciah]gbiei[hj[hdgcj]hcih�1I`iV_jddh`jddNjdjeecgfj�jYb�]2;Wa_* h[jfeiahciahfj\hei[hj[hdgcj]hcihQ1I`i
V_jddh`jddNjdjeecgfj�

N\c_[dRdb
Q�Gjid]cgegfjXhahciahagf[jfZigfhdj%Q^jfecjidfj_ecgfjT�0_hfei_]=V_hc,j`g f=V_hc,bgfg]cjbjfeifjd]cgegfj
jfjdfj_ecgfj(

M^�ZbYc^^b�Yd�>W`Sc_Qb_Y�X_c\c]`aIa�`W``aIda�V_aId�^dZd`aRdb]d,
h� \dijdjeecgfiaXjc_gehfgifegcfghdf_adjg`g[cjWWjcg]jc`jcj[jdgaieP jV_if`ijfjc\ihaifjeiahbgeegYgc^h`ij^ibbigfj

`ich`ihZigfjjdjeecg^h\fjeiah�ag^j]cj[ibeg̀ hddjdj\\ì jddRjdjeecg`ifh^iah�Yifjf`g]jcah`jcjb_df_adjg�GSN�OS�OSFFT
JSOOR�SOSMMNQJTPRITKR�QFPT�KRNTKR�TP�IQETISPMQ�PSOOQ�LGRDTQ�GSNJS�SPSNFTR�TP�MSNITPT�JT�NRJTRDTQPS�SISLLR�

W� \diheg^i�ifg]]gce_fjagf`iZigfi�bgfg�if[jaj�if\ch`g`ij^jeejcjjhbbgcWicjch`ihZigfjjdjeecg^h\fjeiahbjagf`g
^g`hdiePaXjid^g`jddg]dhfjehcig`i)_eXjcYgc`fgfjchif\ch`g`i\i_beiYiahcj

Bgfgbehfejid\chf`j]hbbgifh[hfeiag^]i_eg̀ h)_eXjcYgc`fjddRif`i[i`_hZigfj̀ jddhbec_ee_ch̀ jddRheg^g�idb_ĝ g`jddg
]dhfjehcig�ag^jhWWih^g[ibeg�jchifagfech``iZigfjagfi]cifai]i`jddNjdjeecg`ifh^iahadhbbiahbjagf`gdhV_hdj\di
jdjeecgfiif^g[i^jfegh[cjWWjcg`g[_eg^hf^hfg]jc`jcjjfjc\ihbgeegYgc^h`ich`ihZigfj�Yifjf`g]jchffiaXidicbi
b_df_adjg�
Md ^g`jddg `g[j[h ]jcehfeg jbbjcj agccjeeg j ]cg]cig \di be_`i b_ddj ch`ihZigfi j^jbbj `hddh ^hejcih ]gcehcgfg�
b_aajbbi[h^jfej�hddhYgc^_dhZigfj`i_fhejgcihci[gd_ZigfhcihaXj]jc^ibj`ii]geiZZhcj_ff_g[g^g`jddgheg^iag�
MfcjhdePhd^hc\ifj`jddhYibiahadhbbiahjchfg]cjbjfeihdecji^]gcehfeiifagf\c_jfZj�
6iP `h ej^]g ifYheei� jch fgeg aXj V_hf`g _f ch\\ig `i d_aj Wihfah agd]ibaj
gWdiV_h^jfej_f]cib^h`i[jecgechb]hcjfej[ijfjbag^]gbegifehfeich\\i`id_aj`i
`i[jcbiagdgcici[jdhf`gV_if`iaXjdhd_ajWihfahSifcjhdeP_fhag^]gbiZigfj̀ ì iYYjcjfei
ch\\id_^ifgbi�
?jcb]ij\hcjV_jbeiYjfg^jfi�ifegcfghddh^jeP`jddRCTT�bijchhYYjc^hehdRi]gejbi`i
(W�Vc]\ aXj̀ jbaci[j[hdhd_ajag^j_fYjfg^jfggf`_dhegcig�bi^idj.ROOS�QPJS�LQPQNS
KBS�CRPPQ�ETANRNS�O<RNTR�Q�ROOS�QPJS�JT�SPSNFTR�ISKKRPTKR�KBS�TPKNSLGRPQ�OR�LHGSNCTKTS
JSOO<RK@HR-�

Gjagf`gV_jbeg^g`jddgdjgf`jjdjeecg^h\fjeiaXjbgfgadhbbiYiahejifWhbjhddhd_f\XjZZh
`Ngf`h
JTLMRPDR�MNR�T�JHS�IRLLTIT�KQPLSKHMTET�JT�HP>QPJR=�Q�TP�ARLS�ROOR�CNS@HSPDR����PHISNQ
JT�QPJS�KQIGOSMS�TP�-�LSK?��

43

     

 
Nome simbolo massa in g Massa 

in u.m.a. 
Carica in C 

  (Coulomb) 
Carica 

Protone   p 1,673·10-24 1 1,602·10-19 +1 

Neutrone   n 1,675·10-24 1 0   0 

Elettrone   e -   9,11·10-28 trascurabile 1,602·10-19 -1 

 

                                                

 protoni,                                                  elettroni                                                  neutroni 
carichi positivamente                               carichi negativamente                            carica nulla 
mp = 1.67  10-24 gr                               me = 9.1  10-28 gr                         mn = 1.67  10-24 gr 
carica: +1,602   10 19 C                       carica: -1,602   10 19 C                carica: 0     
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Scienze Integrate “Chimica” - primo anno

;Rife_iei[gV_if`i`j`_ccjaXjdhd_f\XjZZh`Rgf`hSif[jcbh^jfej]cg]gcZigfhdjhddhYcjV_jfZh
QPJS�KQP�IRFFTQNS
CNS@HSPDR�TPCRMMT�BRPPQ�OS�KNSLMS�GT �ETKTPS��
OhcjdhZigfjaXj_fibajdj\chf`jZZjSJ


���[��

agf[���Ic^b[d`-�Yc^^a�^W[c 
�I�QTC ^1b��Ohbj]hchZigfj`jiagdgciS`g[_ehhdYheegaXjdh`j[ihZigfj`jddh`icjZigfj
`i]cg]h\hZigfj`i_fhch`ihZigfjd_^ifgbhJTGSPJS�JROOR�OHPFBSDDR�J<QPJR `jdch\\igifai`jfej�V_if`ijbbjf`gaifjddh
d_ajWihfahch`ihZigfi`i[hcihd_f\XjZZh`Rgf`h�aihba_fhch`ihZigfjbhcP`j[ihehif^g`g`i[jcbg�
0_jbegei]g`id_aj[ijfjj^jbbh`hbgc\jfeiag^jidbgdj^hhfaXj`hV_hdbihbiagc]g]gcehegh`hdejej^]jche_ch�
V_hf`gch\\i_f\jdh]cg]cih.ej^]jche_ch`iifahf`jbajfZh-�
3jcbgdhYifj`jdbjagdgbiagf`_bbjcgi^]gcehfeibe_`ib_ddjch`ihZigfij^jbbj`hi
agc]i ifahf`jbajfei� if]hceiagdhcjb_dag^]gceh^jfeg`ji\hbbag]cjf`gaXj
jbibej[hfg`iYYjcjfZjb_dei]g`ich`ihZigfjj^jbbj�

M\hbifahf`jbajfei�ifYheei�j^jeej[hfgbgdg
ci\Xj `i `jejc^ifhei agdgci� b]jaiYiaXj ]jc
g\fi\hb�h`iYYjcjfZh`iV_hfegb_aaj`j[h
h\dihdeciagc]iifahf`jbajfei
`jeeiagc]ifjci�ifa_ia_id_ajjchj^jbbhif^g`g
agfeif_g�
9chi[hci\hbbe_`ihei�dgb]jeecg`jddNi`cg\jfgXh_fNi^]gcehfZhbegciah]jcaX/dh

b_hhfhdibiXh]jc^jbbg`iif`h\hcj]iKhYgf`gb_d^g`jddgheg^iag�
Oj]ci^jci\Xjgbbjc[hej`jddgb]jeecg`jddNi`cg\jfgY_cgfgV_jddjaXjah`j[hfgfjddNifejc[hddg`jddhd_aj[ibiWidj�
BjdQCCEdgb[iZZjcg)bSa]]�4a^Zc_ ci_ba7hbaci[jcj_fhYgc^_dhj^]iciahagfdhV_hdjciah[hcjdj`i[jcbjd_f\XjZZj
`Ngf`hgbbjc[hej�OhcjdhZigfjecg[heh`h5hd^jc]jcLbahe_ci[hbgdh^jfej`hddhagccjdhZigfj^hej^heiahechdjYcjV_jfZj
cidj[hejb]jci^jfehd^jfej`hddRjbh^j`j\dib]jeecibe_`iheijdgbaijfZihegfgfjchhfagchif\ch`g`iag^]cjf`jcjid
bi\fiYiaheg]iK]cgYgf`gaXjehdjcjdhZigfjfhbagf`j[h�
Oh ejgcih gf`_dhegcih `jddh d_aj� fgf jch if \ch`g `i b]ij\hcj V_jbeg Yjfg^jfg j` if ciYjci^jfeg hddg be_`ig `jd
ag^]gceh^jfeg`jddjch`ihZigfijdjeecg^h\fjeiaXj�hddRifiZig`jdATTbiYjajbech`hfjddhag^_fiePbaijfeiYiah_fhejgcih
ci[gd_Zigfhcih�h`g]jch`iLa��G^a][*�b_ddhdhfhe_chagc]_bagdhcj`jddhd_ajjb_ddhagfbj\_jfejV_hfeiZZhZigfj
`jddRjfjc\ih�Mfbj\_iegh`_fNife_iZigfjaXj�ag^jb]jbbghaah`jfjddRheei[iePbaijfeiYiahY_ahb_hdj�dgbaijfZiheg]cg]gbj
aXjdjgf`jjdjeecg^h\fjeiaXjfgf]gejbbjcgjbbjcjj^jbbj`h_fhbgc\jfejch\\ihfejif^g`gagfeif_g�^hbgdg
bgeegYgc^h`i]haaXjeei`Ngf`haXj`i]jf`j[hfg`hddhd_f\XjZZh`Ngf`hg^j\dig`hddhYcjV_jfZh`jddhd_aj�bjagf`g
dhcjdhZigfjJ

N���S�

`g[j�SdhYcjV_jfZh`jddhch`ihZigfjjXS_fhagbehfej�`jeeh[b\`a]`c�Yd�G^a][*�
ONi]gejbiV_hfeibeiah`i?dhfa,c_]]j`jYifiei[h^jfejagfdNi`jh`jdagfeif_g]jcdNjfjc\ih jfj\dibejbbihffiidYibiag`hfjbj
AU4bS_ `jaibj`iejfehcjdhbejbbhbech`h`i?dhfa,]jccibgd[jcjid]cgWdj^h`j\dib]jeecihci\Xj�ife_jf`gaXjdjci\Xj
b]jeechdiagf^gdeh]cgWhWidiePjchfgdj\hej]cg]cighddhbec_ee_chheg^iah`jddh^hejcih�
?jcecheehcj_dejcigc^jfejidej^h`jddjch`ihZigfijdjeecg^h\fjeiaXjhf`hcjhddhbjZigfj.D]]cgYgf`ih^g-hYifjah]iegdg�

44

8ITLLTQPS�R�NTFBS�JT�FRL�TPKRPJSLKSPMS

8ITLLTQPS�KQPMTPHR�JT�HP��KQNGQ�PSNQ��
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0]d`-�BUB
LbYc^^d�a`bZd[d�;Wa]`d[d�\cZd[^a\\d[d�c�;Wa]`b2Zc[[a]d[d

BUBUT�LC=N??M�OECLMJM��0OAEMKEMJM�KNLMJ?OKKMJM
LbYc^^b�X^a]c`a_db�Yd�4bS_ 
PHISNQ�@HRPMTKQ�GNTPKTGROS�P�
Mfbj\_ieghib_gibe_`ib_\dib]jeecì ij^ibbigfj`jddNheg^g`iM`cg\jfg�if]ijfghaagc`gagfid]cifai]ig`iV_hfeiZZhZigfj
`jddNjfjc\ihbgbejf_eg`h?dhfa,�Bijdb5gXcfjdQAQI�jdhWgcL_ff_g[g^g`jddgheg^iag�

Ja^[da`b_c�Yd^c``a]`c�Zb^`b�aXX_cRRa`bH�X_cQc_��YcYd[a_\d�a^^b�\`WYdb�Yc^^a�Qd\d[aHYc^^a�[SdZd[aH�Yc^^a
Qd^b\bQda�Yc^^a�\[dc]Ra�c�Yc^^a�Za`cZa`d[aU�5W�[bZXaV]b�Yd�\`WYd�Yd�>W`Sc_Qb_Y�c� d]�[b]`d]Wb
[b]`_a\`b�[b]�Nd]\`cd]�[Sc�]b]�[b]YdIdYcIa�^c��`cb_dc�a`bZd[Sc�X_bPaPd^d\`d[ScU�.d]\c�d^�AbPc^�Xc_
^a�Qd\d[a�]c^�T@DDU
Adc^\�4bS_�9JbXc]aVSc]�T33<2T@6D8

'QBN�TP�IQJQ�FSPTROS�S�LGNSFTHJTKRMQ��GRNMSPJQ�JR�ROKHPS�TGQMSLT�KBS�SNRPQ�TP�KQPMNRLMQ�KQP�OS�OSFFT�JSOOR�CTLTKR�KORLLTKR�
GNQGQLS�HP�PHQEQ�IQJSOOQ�RMQITKQ�ARLRMQ�LHO�KQPKSMMQ�JT�@HRPMTDDRDTQPS�JSOO>SPSNFTR��RLLQKTRPJQOQ�RO�KQPKSMMQ�JT
@HRPMTM;�JT�SPSNFTS�GSNISLLS��NTCSNTMS�R�LTMHRDTQPT�SPSNFSMTKRISPMS�LMRATOT�JSOO>RMQIQ�S�JT�4GRKKBSMMT�JT�SPSNFTR.�GNQTATMT�
PQP�KQNNTLGQPJSPMT�R�LMRMT�GQLLTATOT�GSN�O>SOSMMNQPS?
7R�MSQNTR�JT�'QBN�SLGQPSER�HPR�LSNTS�JT�GQLMHORMT�KBS�ASP�LT�RKKQNJRERPQ�KQP�OS�QLLSNERDTQPT�LGSNTISPMROT�JSOOS�NTFBS
LGSMMNROT�JSOO>TJNQFSPQ?

LbYc^^b�a`bZd[b�Yd�4bS_

Deg^gagd]ieg`h_fYgegfj

Gjagf`gdhejgcih`i5gXc�fjd]hbbhcj`h_fb_Pd`a hddRhdech�dRjdjeecgfjj^jeej[h_fh`jejc^ifhehV_hfeieP`ijfjc\ihg
Ygegfj`id_aj]hcihddh`iYYjcjfZh`ijfjc\ihYchdjgcWiejechdjV_hdih[[ijfjidbhdegjdjeecgfiag�0_hf`gdNjdjeecgfjbiecg[hif
_fgcWiehb_]jcigcjhV_jddhifa_ibiecg[hfgc^hd^jfej�dNheg^g]gbbij`j_fjaajbbg`ijfjc\ihaXjdgcjf`jifbehWidj

c[[d`a`b��ONjdjeecgfjSV_if`i`jbeifheghegcfhcjfjddNgcWieh`i]hcejfZhcij^jeejf`gdNjfjc\ih]cjaj`jfej^jfejhbbgcWieh
ech^iej_fYgegfjdha_ijfjc\ihSh]]_feg]hcih

ND $�NT ��	N��Sν

45

     

:Oh^hbbh`jddRheg^g
]cgegfijfj_ecgfi�SdgahdiZZhehfjdf_adjg�ifhaagc`gagf)_eXjcYgc`�
:6dijdjeecgfic_gehfgifegcfghdf_adjg`jbaci[jf`ggcWiejaicagdhci`ich\\igacjbajfej
:6dijdjeecgfifgf]gbbgfggcWiehcjif]gbiZigfiahb_hdiifegcfghdf_adjg^h`j[gfggaa_]hcjajcejgcWiejaXih^hej
behZigfhcijgV_hfeiZZhejj`haihba_fh`jddjV_hdiShbbgaiheh_fWjf]cjaibgdi[jddg`ijfjc\ih�

:+fjdjeecgfjaXjbiecg[hb__fh`iV_jbejgcWiejfgfj^jeejgf`jjdjeecg^h\fjeiaXjjV_if`ifgf]jc`jjfjc\ih�
:6dijdjeecgfi�V_hf`ghbbgcWgfgjfjc\ih�]gbbgfg.bhdehcj-̀ h_fRgcWiehbehZigfhcihĥ ifgcjjfjc\ihh_fhĥ h\\igcj
jfjc\ihj]giaX/fgf]gbbgfg]jc^hfjcjifV_jddgbeheg
behegjaaieheg�egcfhfghddi[jddgjfjc\jeiagifYjcigcjj^jeejf`g
jfjc\ihch`ihfej�
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ORjfjc\ihV_hfeiZZheh
aigSV_hfeiehei[h^jfej`jYifieh�jch`jejc^ifheh`h_fYheegcjg_ff_^jcgaXj5gXcif`iaLagd
PHISNQ�@HRPMTKQ ] 
JSMMQ�GNTPKTGROS�aXj�]gej[hhbb_^jcjbgdgEROQNT�TPMSNT5�-�0���SKK�
Bjd^g`jddg`i5gXcdRjdjeecgfjbiag^]gcehag^j_fh]hddifhaXjbehZigfhb__f\ch`ifgj]_Lbhdicjh_fdi[jddgb_]jcigcj�
bjhaV_ibehjfjc\ih�gbajf`jcjh_fgifYjcigcjbjdh]jc`j�^hdgYhbj^]cj.bhdehf`g_fgg]iK\ch`ifi-
47>SPSNFTR�KBS�ATLQFPR�LGSPJSNS�GSN�LROTNS�HP�FNRJTPQ�JT�HPR�LKROR�PQP�:�FSPSNTKR�IR�HPR�@HRPMTM;�ASP�JSCTPTMR��KBS
JTGSPJS�JROO>ROMSDDR�JSOOQ�LKROTPQ��LS�LGSPJSLLT�HPR�SPSNFTR�GSN�LROTNS�ISDDQ�LKROTPQ�PQP�NTHLKTNST�R�KQIGTSNS�OR�LROTMR�S
LS�LGSPJSLLT�HPR�SPSNFTR�LHGSNTQNS�R�@HSOOR�PSKSLLRNTR�GQMNST�LROTNS�HP�IRFFTQN�PHISNQ�JT�LKROTPT��IR�O>SPSNFTR�KBS
JQENST�LGSPJSNS�JQEN;�SLLSNS�LSIGNS�HP�IHOMTGOQ�TPMSNQ�JT�@HSOOR�JR�LGSPJSNS�GSN�LROTNS�HP�FNRJTPQ.?�

6chf`jcibgfhfZhcibagfecLfjd^gf`gbaijfeiYiagTO�IQJSOOQ�JT�'QBN aXjagfeciW_7hddhag^]cjfbigfj`j\dib]jeeciheg^iai
bih̀ ij^ibbigfjaXj̀ ihbbgcWi^jfegifV_hfeg�Y_̀ i^gbechegaXjdhYgc^hZigfj̀ jddjci\Xjbgfg̀ g[_ejhibhdeijdjeecgfiai�

2hddhYi\_chbigbbjc[haXjV_hf`gh`_fheg^gbibg^^ifibechjfjc\ih�dRjdjeecgfjbhdeh`h_fRgcWiehgdi[jddgjfjc\jeiag
ifYjcigcjh`_fgb_]jcigcjjb_aajbbi[h^jfejciegcfhfjddgbehegYgf`h^jfehdjj^jeejf`gjfjc\ih]hcihdbhdeg`igcWiehg`i
di[jddgjfjc\jeiagjYYjee_heg�D`g\fibhdegagccib]gf`j_fhbgdhci\hfjddgb]jeecg�

2TJSQ�(13
9KHQOR�O<RMQIQ

JT�'QBN

2TJSQOSDTQPS5�
OR�MSQNTR�JT�'QBN
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N\cZXd,
TU�5Wb[Sd�Xd_b`c[]d[d
ORjfjc\ihagfbj\_jfejhddRjb]dgbigfj̀ _chfejiY_gaXì RhceiYiaigjaaieh\diheg^i
`ji bhdi agfejf_ei fjddh ]gd[jcj ]iciah i V_hdi heg^i fjd egcfhcj fjddg beheg
Ygf`h^jfehdjj^jeegfgch`ihZigfid_^ifgbj`iagdgcj\ihddg bjaRS`jdbg`ig�
cgbbg bjaRSdieig�[jc`j bjaRSch^j�[igdjeeg bjaRS]gehbbig jagb7[ih�

DU�KaVVd�a^^a�QdaZZa�
MfaXi^iahid\aVVdb�a^^a�QdaZZa S_fhbj^]diajejafiah`ihfhdibiV_hdiehei[h
]jc[jciYiahcjdh]cjbjfZh`iigfi`i^jehddiJ^jehddihdahdifi�hdahdifg=ejccgbij
hda_fi^jehddi `i echfbiZigfj�GiWhbhb_ddNj^ibbigfj`i d_aj`i`jejc^ifhej
YcjV_jfZj`h]hcej`j\diheg^i`i_fah^]igfj�jaaiehei]jc[ihejc^iah�

LbYc^^b�Yd�4bS_2KbZZc_Qc^Y�
PHISNQ�@HRPMTKQ�LSKQPJRNTQ O�
Md^g`jddg]dhfjehcig`i5gXch[j[h`jidi^ieijYchjbbiV_jddg]iKj[i`jfejci\_hc`h[hdRi]gejbiaXjdjgcWiej`j\dijdjeecgfi
Ygbbjcgaicagdhci�9hdji]gejbiaXjhbbi^idh[h\dijYYjeei`jddhdj\\j`iHg_dg^WhV_jddh`jddh\ch[iehZigfj_fi[jcbhdj�fgf
agfbi`jch[hdjagfbj\_jfZj`jddh\ch[iehZigfjb_i]ihfjei�MfYheeiiagc]iajdjbeiaXjc_gehfgifegcfgh`_fhbejddh�c_gehfg
ifegcfgh`_fWhciajfecgag^_fjb_gcWiejjddieeiaXj`ia_idRgcWiehaicagdhcj]_Ljbbjcjagfbi`jcheh_fahbg]hceiagdhcj�

BjdT@T< OU�KbZZc_Qc^Y ]gceLhda_fĵ g`iYiaXjhd̂ g`jddg̀ i5gXc�ifecg`_ajf`ghfaXjdjb_Pd`c�c^^d``d[Sc ifa_iidf_adjg
gaa_]h[h_fg`ji`_jY_gaXi�if^g`g`jde_eeghfhdg\ghV_hfeghaah`j]jcdjgcWiej]dhfjehcij�

5d\d[b�c�Za`cZa`d[bH�\d�b[[WX"�d]�Xa_`d[b^a_c�Yd�Qd\d[a�a`bZd[a�c�;Wa]`d\`d[aU�
E_a�d�\Wbd�\`WYc]`d�(cd\cZPc_V�c�GaW^dU

OU�KbZZc_Qc^Y�9��]dV\Pc_VHT363�2�Lb]a[b�Yd�4aIdc_aT@<T8�

O`bZb�Yd�KbZZc_Qc^Y�9�T@T<�8
KbZZc_Qc^Y� X_bXb\c� [Sc� ^c� b_Pd`c� c^c``_b]d[Sc�Xb`c\\c_b� c\\c_c
c^^d``d[Sc�
Gg^^jcYjd` i]geiZZL aXj ^jfecj fjd ]ci^g di[jddg dNjdjeecgfj ]gej[h
]jcagccjcjbgdg_fNgcWiehaicagdhcj�fjdbjagf`gdi[jddggdecjh`_fNgcWieh
aicagdhcjdNjdjeecgfjh[cjWWj]ge_eggaa_]hcjagfdhbejbbhjfjc\ih�hfaXj
_fNgcWiehjddieeiah�
BjdejcZgdi[jddgjch]gbbiWidj]jcdNjdjeecgfjgaa_]hcj�gdecjhddNgcWiehaicagdhcj
`_jgcWiejjddieeiaXjjagbi[ih�
ONifecg`_Zigfj`jddjgcWiejjddieeiaXj]jc^ibj`icibgd[jcjid]cgWdj^h`jddhbec_ee_chYifj`jddjci\Xjb]jeechdi�
HgfdNhYYifh^jfeg̀ jddj̀ c[]d[Sc�\Xc``_b\[bXd[Sc cib_deLifYheeiaXj�_eidiZZhf`ĝ h\\igcicibgd_Zigfi�aihba_fhci\hb]jeechdj
h]]hci[hag^]gbeh`h_fhbjcij`ibgeeidici\Xj^gdegch[[iaifhej�h`if`iahcjdh]cgWhWidjjbibejfZh`i\b``b^dIc^^d hddNifejcfg
`iaihba_fdi[jddgjfjc\jeiag]cifai]hdj�
Gg^^jcYjd`b]ij\Ldh]gbbiWidjjbibejfZh`jddjgcWiejjddieeiaXjbYc_eehf`gdjb_jagfgbajfZjb_ddhcjdhei[ieP�MfYheeibj_f
agc]g�g\\jeeg`ibe_`ig�bi^_g[jh`_fh[jdgaieP[iaifhhV_jddh`jddhd_aj�dhcjdhei[ieP`i^gbech[haXjdh^hbbh`jdagc]g
fgfci^hfjagbehfej^hacjbajhdacjbajcj`jddh[jdgaieP�
Gg^^jcYjd`agfbi`jchf`gaXjfjd̂ gegd_f\g_fNjddibbjdNjdjeecgfjSagbecjeegh[ih\\ihcj]iK[jdgaj^jfejV_hf`gbiecg[h
]iK[iaifghdf_adjgj]iK djfeh^jfejV_hf`gbi ecg[h]iK`ibehfej� dh^hbbhjdjeecgfiahb_Wibaj`jddj^g`iYiahZigfi�
h_^jfehf`gif]cgbbi^ieP̀ jdf_adjgj̀ i^if_jf`gfjd]_feg]iK̀ ibehfejagfdhagfbj\_jfZhaXj[hcihf`gdh̀ ibehfZh̀ hd
f_adjgdRjdjeecgfj]jc`jjhaV_ibehjfjc\ihbjfZhagb7agddhbbhcjb_`ijbbg�
OjgcWiejjddieeiaXj`iGg^^jcYjd`cjbjcgfjajbbhcihdNifecg`_Zigfj`i_fhdecgf_^jcgV_hfeiag`jeegf_^jcg;Wa]`d[b
\c[b]Ya_db�b�aRdZW`a^c if`iahegagf1�1 S_ff_^jcgifejcg]gbiei[gida_i[hdgcj`i]jf`j`hd[hdgcjhbb_feg`hf
F����^����]�$�T

7TESOOT��QNATMROT�
SOSMMNQPT?
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0_if`i
bj ]���T O �T gcWieh`i`dXb�\

aiLbi\fiYiahaXjfjd]ci^gdi[jddg[iS_fhbgdhgcWiehaicagdhcj�if`iahehh]]_fegagfd�T�gagfdhdjeejchNbN��

bj ]���D O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X


aiLbi\fiYiahaXjfjdbjagf`gdi[jddggdecjh`_fhgcWiehaicagdhcj
O �T��fhe_chd^jfej̀ ì ih^jecĝ h\\igcj̀ jddh]cjaj`jfej�
[iShfaXj_fNgcWiehjddieeiah
d�Q�if`iahehagfdhdjeejchNXN�

bj ]���B O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X
O �� gcWieh`i`dXb�Y


aiLbi\fiYiahaXjfjdejcZgdi[jddg]gbbgfgecg[hc]gbeggdecjh`_fNgcWiehaicagdhcjbj`_fhjddieeiah`iei]g]�_fhbjagf`h
gcWiehjddieeiah
O ����h[jfejfhe_chd^jfejjaajfeciaieP`iYYjcjfej�if`iahehagfdhdjeejchNYN�

bj ]���/ O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X
O �� gcWieh`i`dXb�Y
O��I gcWieh`i`dXb�Q


aiLbi\fiYiahaXjfjdV_hcegdi[jddg�gdecjhddj]cjaj`jfeigcWiej]_Lecg[hc]gbeg_fhejcZhgcWiehjddieeiah
O �I��h[jfejYgc^h
`i[jcbhj`if`iahehagfdhdjeejchNQN�

Mf bj\_ieg Y_cgfg i]geiZZhei� ^hi jdhWgchej ^hej^heiah^jfej j V_if`i \jg^jeciah^jfej� hdeci ei]i `i gcWiej jddieeiaXj
ahcheejciZZhej`hf_^jciV_hfeiaibjagf`hciO�F<O�E<O�><ifYheei

bj ]���< O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X
O �� gcWieh`i`dXb�Y
O��I gcWieh`i`dXb�Q
O �F gcWieh`i`dXb�V

bj ]���6 O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X
O �� gcWieh`i`dXb�Y
O��I gcWieh`i`dXb�Q
O �F gcWieh`i`dXb�V
O �E gcWieh`i`dXb�S

bj ]���: O �T gcWieh`i`dXb�\
O �Q gcWieh`i`dXb X
O �� gcWieh`i`dXb�Y
O��I gcWieh`i`dXb�Q
O �F gcWieh`i`dXb�V
O �E gcWieh`i`dXb�S
O �> gcWieh`i`dXb�d

3P�GNRMTKR�TO�PHISNQ�@HRPMTKQ�LSKQPJRNTQ�JSMSNITPR�OR�CQNIR�JSOO<QNATMR�JSLKNTMMR�JROO<SOSMMNQPS?

Ojdjeejcjb�]�`�YbgfgdjifiZihdi`jiejc^ifiagfa_ibegciah^jfej[jfi[hfgif`iahejifb]jeecgbag]ihdjci\Xj
agccib]gf`jfei</*63+�9+38408+61�9-8((,/7979(,4-6.74261�

�NATMS�SOOTMMTKBS�JT�9QIISNCSOJ�GSN�T�GNTIT�MNS�OTESOOT�SPSNFSMTKT��RQ�&�NRFFTQ�JT�'QBN=
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M^�]WZc_b�;Wa]`d[b�ZaV]c`d[b�Z
Mdf_^jcg̀ jibgeegdi[jddi]cg`geeg̀ hddNifecg`_Zigfj̀ jddjgcWiejjddieeiaXjfgf\i_beiYiah[hag^]djeh^jfejdhbec_ee_chYifj̀ jddg
b]jeecg�4if`hddhYifj`jddRCTTjchfgegaXjV_hf`g_fhbgc\jfejd_^ifgbh[ijfjbgeeg]gbehh`_fah^]g^h\fjeiag�dj
ci\Xjb]jeechdi[jf\gfg_dejcigc^jfejbag^]gbejif`i[jcbjag^]gfjfei
cQQc``b�'ccZa]�

N_a�\b^b�W]�Yd[db``c]]c�\`WYc]`c�Yd�\[Wb^a�\WXc_db_c�;Wa]YbH�]c^T33BH�QW�Id\dPd^c�d]�C^a]Ya�̂ 7aW_b_a
Pb_ca^cU��Ac�Qc[c�W]�Yd\cV]b�c�W]a�Yc\[_dRdb]c�[Sc�d]Id"�a^^a�_dId\`a�%Aa`W_c#U
?7cYd`b_c�_d]V_aRd"�Xc_�!^c�a``c]`c�b\\c_IaRdb]d�Yc^�G_bQc\\b_�'ccZa]�Ya^�\Wb�b\\c_Ia`b_db�Yd
'b]]cZad_c!U�NPPc�d^�AbPc^�Xc_�^a�5d\d[a�]c^�T@FDU�

'ccZa]�9'bb]]cZad_HT36<�$�OZ\`c_YaZHT@/B8

NQQc``b�'ccZa]�Xc_�^7a`bZb�Yd�dY_bVc]b�
�6'47279/+7425

�6'472796007/5

OhbejbbhgcWiehV_if`i�bgeeg]gbehh`_f[aZXb�ZaV]c`d[b jbejcfg�`i[jcbiYiahidb_gagfejf_egjfjc\jeiag`hf`gd_g\g
h`hdecibgeegdi[jddigcijfeheiif[hcij`icjZigfi�
Mdf_^jcg`jddj`icjZigfiagfbjfeiejjchjb]cjbbg`hdagbi``jeeg]WZc_b�;Wa]`d[b�ZaV]c`d[b�Z aXj]_Lhbb_^jcjbgdg
i[hdgciifejci ag^]cjbiech=d j%d�

2^���Z���� ^

bj O�&�0 �QNATMR�KTNKQORNS�L=�Z���F
aiL bi\fiYiahaXjbgeeg]gbehh`_fah^]g^h\fjeiagjbejcfg_fNgcWiehaicagdhcj`P d_g\gh`_fR_fiahgcijfehZigfj
agccib]gf`jfejh`_fR_fiahci\h�D[cj^g]jcaiLW]a�\b^a�b_Pd`a�[d_[b^a_c�Yd�`dXb�\�

bjO �Q 
QNATMR�SOOTMMTKR�JT�MTGQ�G�Z�XW"�a\\WZc_c�d�Ia^b_d� T�+��F+���2T
aiLbi\fiYiahaXjehdjgcWieh]_Lgcijfehcbiifecj^g`i`i[jcbi]cg`_ajf`gecjbgeegdi[jddi�D[cj^g]jcaiLB�b_Pd`c�Yd�`dXb�X
if`iahejaihba_fhagf_f`i[jcbg[hdgcj`i^�

bj O ��
QNATMR�SOOTMMTKR�JT�MTGQ�J�Z�XW"�a\\WZc_c�d�Ia^b_d� D+�� T+��F+��2T+��2D
aiLbi\fiYiahaXjV_jbegei]g`igcWiehjddieeiah]_LgcijfehcbiifE^g`i`iYYjcjfei]cg`_ajf`gV_if`iEbgeegdi[jddi�D[cj^g
]jcaiL<�b_Pd`c�Yd�`dXb�Y�if`iahejaihba_fhagf_f`i[jcbg[hdgcj`i^�

bjO �I 
QNATMR�SOOTMMTKR�JT�MTGQ�C�Z�XW"�a\\WZc_c�d�Ia^b_d� B+�� D+�� T+��F+��2T+��2D+��2B

aiLbi\fiYiahaXjV_jbegei]g`igcWieh]_Lgcijfehcbiif@^g`i`i[jcbi�]cg`_ajf`g@bgeegdi[jddi�D[cj^g]jcaiL:�b_Pd`c�Yd
`dXb�Q�if`iahejaihba_fhagf_f`i[jcbg[hdgcj`i^�

3O�EROQNS�JSO�PHISNQ�@HRPMTKQ�IRFPSMTKQ�JSMSNITPR�@HTPJT��TO�PHISNQ�JT�QNATMS�JT�HPR�KSNMR�CQNIR�GNSLSPMT�TP�KTRLKHP�OTESOOQ
SPSNFSMTKQ�GNTPKTGROS?

49
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M^�]WZc_b�;Wa]`d[b�ZaV]c`d[b�Yc^^7c^c``_b]c�b�Yd�\Xd]�\
DddhYifj`jdQA�E1UNU�0S^c]Pc[*�c�KUOU�1bWY\Zd`�i]geiZZhcgfgdNjbibejfZh`i_f.5.74259.6'472805 `jddNjdjeecgfj
aXjaXih^hcgfgf_^jcgV_hfeiagYd�\Xd] 
`hd[jcWgif\djbjegb]if�c_gehcj�jagfYjc^hcgfgdj]ci^ji]gejbiaXjjchfg
hddhWhbj`jdY_e_cg]cifai]ig`i?h_di�
Gjagf`gidh[gci`ji`_jbaijfZiheijch]gbbiWidji^^h\ifhcjdNjdjeecgfjahciagfj\hei[h^jfejag^j_fh]iaagdhecgeegdhaXj
\ichifegcfghdb_ghbbj�ehdjcgehZigfj]gecPh[[jficjifbjfbggchcig
agf[jfZigfhd^jfej=Q1��j`ifbjfbghfeigchcigd_f\g
dRhbbj
agf[jfZigfhd^jfej%Q1���

2_fV_j�ifhaagc`ghV_hfeg]gihYYjc^heg`h?h_di�ifg\figcWieh]gbbgfgagjbibejcjhd^hbbi^g`_jjdjeecgfiiV_hdibi
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