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❶→➩ ✳❻❺✪✳✗❾✌❿ ➃ ❹ ➓✗✹➎➃✧❾✍✶✍✩✪✳✵➼❈✱✕✬✍✯②✱ ➑ ➃✧✱➯➆➄➈✧✱✟❼✏➃✤❽✕❺ ❹ ✳➌❾✮➓❻★➄➈✧❺ ❹ ❾✮✳✺✳↔➡✟★✪❿ ✭✰✶✗✭ ❼✍✳❻✹✺✳✗❺✲❼✏➧➝❿✰➃❥✯✲✱✟✳➀✬❈❼✍✭ ➈✧❺★➄➈②✬✮➓✗✳②➉
❶ ➊ ➃➀➐②➈✧✭ ❾✜✹✺✳❻❺✪✳✗❾✜✳✗➽➫✶❻➃✧✶✗✳❻✹✺✳✗❺✲❼✘❿ ✳➀✬✜✶❻➃✁❿✰✶✗✱✪❿✰✬✜➃✁❺✕➃✧❿ ✫②❼✸✭✰✯②✱✪✳➀✬➂✳✗❼✘❿✰➃➇❼✍❾✍➃ ❹ ✱✕✶↔❼✍✭ ➈✧❺✑❺✲✱✪✹✺➓❻❾✮✭✰✯✲✱✪✳②➉

✼✔❾✮✳❻✹✺✭ ➋❻❾✮✳✌➐✧➈✧✭ ✳ ❹ ✳✚❾✍➓❻✬✮➈✧❿ ✱✟❼✍✭ ➈②❺➸➍
�
✼⑤➈②★✪✱✪❿✰➃✤❼✍✭ ➈②❺ ❹ ✳✑❿✰➃➯✹➎➃✁✭ ❿ ❿ ✳➾➭⑦✭ ❿✘✬❈✱✟➽✺❼ ❹ ✳☞✶✗➈✧✹✺★✟❼✍✳❻❾✺❿ ✳✑❺✟➈②✹✏➆✪❾✍✳ ❹☎➑ ➃✁❼✍➈✧✹✺✳➀✬ ❹☎➑ ➈➀➡✟✫✝➁✧➋❻❺✪✳❥★➄➈✧✱✪❾➎✶✗➈✧❺✪❺✕➃✤➚✰❼✍❾✮✳✑❿ ✳❥❺✪➈②✹✏➆✪❾✮✳ ❹ ✳✹✺➈✧❿ ➓➀✶✗✱✪❿ ✳➀✬ ❹☎➑ ✳➀➃✧✱✕➲➌➍ Z(H2O) = 8 × 1

8 + 4 × 1
4 + 2 × 1 = 4 ✹✺➈②❿ ➓❻✶✗✱✪❿ ✳➀✬ ❹☎➑ ✳❻➃✧✱❦➉ ➠ ❺➸★✄✳❻✱✟❼✏❿ ✳➌➐②➓❻❾✮✭ ❽✕✳❻❾✚✳❻❺⑨✶✗➈✧✹✺★✟❼✸➃✧❺②❼✏❿ ✳❺✪➈✧✹➇➆✪❾✮✳ ❹☎➑ ➃✤❼✍➈②✹✺✳❻✬ ❹☎➑ ✩✲✫ ❹ ❾✮➈②➁✧➋❻❺✪✳✺➍ Z(H) = 4× 1
4 + 7× 1 = 8 ➃✤❼✍➈②✹✺✳❻✬ ❹☎➑ ✩✲✫ ❹ ❾✮➈②➁✧➋❻❺✪✳②➉

� ➪ ➈✧❿ ✱✪✹✺✳ ❹ ✳✌❿✰➃➌✹✺➃✧✭ ❿ ❿ ✳✺➍✪➈✧❺❥❼✍❾✮➈②✱✪➐✧✳ V = a3
√
2 ➃➀➐✧✳➀✶✵❿✰➃➌❾✍✳❻❿✰➃✤❼✍✭ ➈✧❺ c/a ❹ ➈✧❺✪❺✪➓❻✳✧➉

�
✿✔➡✝★✪❾✍✳❻✬✍✬✮✭ ➈✧❺ ❹ ✳✚❿✰➃➌✹➎➃✧✬✍✬✮✳✚➐✧➈②❿ ✱✪✹✺✭✰✯②✱✪✳ ❹ ✳ H2O

✳↔❼ D2O
➍

ρ (X2O) =
mmaille

Vmaille

=
Z (X2O) M (X2O)

Na a3
√
2

➥ ★✪★✪❿ ✭✰✶❻➃✤❼✍✭ ➈②❺✕✬➂❺✝✱✪✹➌➓❻❾✍✭✰✯②✱✪✳➀✬✚➍
ρ (H2Osolide) =

4×18×10−3

6,02×1023×(452×10−12)3×
√
2
= 915, 6 kg ·m−3

ρ (D2Osolide) =
4×20×10−3

6,02×1023×(452×10−12)3×
√
2
= 1018 kg ·m−3 ➉

➠ ❺➶➃ ❹ ➈②❺✕✶ ρ (D2Osolide) > ρ
(

H2Oliquide

)

> ρ (H2Osolide)
➉ ❷ ❿❄✳➀✬❋❼◆❺✪➈②❾✮✹➎➃✁❿u✯✲✱✪✳✌❿ ✳✏➁✧❿✰➃②➏↔➈②❺ ❹ ✳ D2 ➠ ✬❈➈②✭ ❼✵➃✁✱✑➒⑦➈✧❺ ❹☞❹ ✱➐✧✳❻❾✍❾✮✳✌✶✗➈②❺②❼✍❾✸➃✁✭ ❾✍✳✗✹✺✳❻❺✲❼◆➃✁✱✑➁✧❿✰➃✧➏✗➈✧❺ ❹ ✳ H2O

✯②✱✪✭❦✳➀✬❋❼✘✳❻❺❥★✕➃✧❾❈❼✍✭ ✳✌➓❻✹➌✳❻❾✍➁✧➓②➉
➔ ✳❻✱✟➡✝✭ ➋❻✹✺✳✚➐②➈✧✭ ✳ ❹ ✳✌❾✮➓➀✬✮➈✧❿ ✱✟❼✍✭ ➈②❺➸➍

➙ ✳✑➁②❿✰➃✧➏✗➈✧❺ ❹ ✳ H2O ↕ ➈✁❼✮❼✍✳➶➧➸❿✰➃⑨✬❈✱✪❾✮➒①➃✧✶✗✳ ❹ ✳☞❿ ➑ ✳❻➃✧✱➵❿ ✭✰✯✲✱✪✭ ❹ ✳⑨➍✔❿ ➑ ➓➀✯②✱✪✭ ❿ ✭ ➆✪❾✍✳✑✳➀✬❋❼➫➈✧➆✟❼✸✳✗❺✝✱❂❿ ➈✧❾✍✬✍✯✲✱✪✳✑❿ ✳✑★➄➈✧✭ ❹ ✬✺✳✗❼➫❿✰➃➸★✄➈✧✱✕✬✍✬❈➓❻✳

✽✚➹ ❷ ✿ ➊ ✼ ★✪➃✧➁✧✳✌❺✕➘✔➣✧➣➀➴ ➷✧➬✟➣✤➮



➱✪✃✝❐✝❒✮❮✰❰✲+✪,✵.✷0✸✃✪❮ 2✺❮ , 4✷5✾7✵8

9☎; <✘> 0✍✃✪❮ 2✺@ 9 ,✌❒✮,✌0✗C✧2✺➱✄,❻G✕❒✮,❻G②J✘,✗K✟M②0↔J✍,✗2✺,❻G✲J➀PQ G✑➱✄,❻+✟J✘S➀0 > ❮ > ,➎U ρ (H2Oliquide

)

Vimmerg g = ρ (H2Osolide) Vtotal g
P

V C✧❮ J✏U Vimmerg

Vtotal
= ρ(H2Osolide)

ρ(H2Oliquide)
P

V + >✘X M➌➱✪✃✪C✧J✍C✧Z > M✁➱✪✃✪❮ ,➇]✟^ > ,❻➱ > S❻❒✮,❻G②J↔M✁G✲J✘+✪G✑❮✰0✗,❻_✄, > Z✕^✪C✧G☞➱✄,❻+✟J✘,➀❒❈J✍❮ 2✺, > ❰✲+✪,➎b❻c✝d 9 +✑e✧C X +✪2✺,✚J✍C✁J↔M X ,➀❒❈J✘S❻2✺, > Z✧S➫h➨0 ; ,➀❒❈J✘+✪G
C >✸9✟> , 9 ,✚Z > M✁G 9 ,❻+ > ❰✲+✪, X ,➀❒➂S X @❻e✧,➀❒ 9 ,❻e > M✁❮ ,❻G✲J✘0✗C✧G✪G✕M✤l✰J > ,✤m↔PQ G☞M✺M X C > ❒✌U 0, 9 = ρ(H2Osolide)

ρ(H2Oliquide)
P

Q G✑,❻G 9 S 9 +✪❮ J◆❰✲+✪,✺U ρ (H2Osolide) = 0, 9 ρ
(

H2Oliquide

)

= 0, 9× 103 kg ·m−3 P8✔G✑0✗,✌❰②+✪❮❦0✗C✧G✕0✗, > G✪, D2O
❒✮C X ❮ 9 ,②^✪❒✍M➇2➎M✧❒✍❒❈,✚2✺C X M✧❮ > ,✚,❻❒❈J✘M✁+✪Z②2✺,❻G②J✍S❻, 9 , 2 g ·mol−1 ➱✕M >➂> M✁➱✪➱✄C > J✘M✁+✟K 18 g ·mol−1 9 ,

H2O
❒❈C X ❮ 9 ,✧^ 9 C✧G✕0✚C✧G✑➱✄,❻+✟J✘,✗G 9 S 9 +✪❮ > ,✌❰✲+ ; q e✧C X +✪2✺,✌0✗C✧G✕❒❈J✸M✁G✲J➀^✕❒✮M➌2➎M②❒✮❒✮,✚,➀❒❈J✘➱ X +✕❒➂Z > M✁G 9 ,②PQ G☞M✺M X C > ❒ X M➌e✁M X ,❻+ > ρ (D2Osolide) =

20
18ρ (H2Osolide) = 1, 0× 103 kg ·m−3 PQ G➯J > C②+✪e✧,✺M X C > ❒✚❰✲+✪, X ,➌Z X M②s↔C②G 9 , D2O
M X M➝2✺u✗2✺,➌2➎M②❒✮❒✮,➌e✧C X +✪2✺❮✰❰②+✪,✺❰✲+✪, X➨; ,➀M✁+ X ❮✰❰✲+✪❮ 9 ,②P P P➄w X ,➀❒❋J✏M X C > ❒✵➱✄C✲❒✮❒✮❮ _ X , 9 ,9 ❮✰❒✍0↔+✟J✸, > ❒✮+ >✏X ,✺y①M✧❮ J➇❰✲+✟,➫0✗,✗J✮J✍,➫M✧➱✪➱ > C✟0✍✃✪,➎G ; ,➀❒❋J➇➱✕M✧❒ X M❥2✺,❻❮ X X ,❻+ > ,②P❦8✔G⑨,✗}➄,✗J➀^ X M✑➱✪✃✪C✁J✍C②Z > M✧➱✪✃✪❮ , > ,❻➱ > S➀❒✮,✗G✲J✍,➎+✪G⑨❮✰0✗,❻_✄, > Z9 M✁G✕❒ X➨; ,❻M✧+ 9 ,✌2✺, > ^✕❒❈C②❮ J 9 , X➨; ,❻M✧+✑❒✍M X S❻,✔~

�✌�✪�①�⑦���✁! ✂☎✄ ❮✰❒✍0✗+✟J✍, >✜9 , X M➇➱➄, > J✍❮ G✪,❻G✕0↔, 9 + > S➀❒❈+ X J✸M✁J➂J > C②+✪e✧S➎h⑦❮ 9 ,❻G✲J✍❮ ✆✄0✗M✁J✍❮ C✧G 9 ,➀❒✜❒❈C②+ > 0✗,➀❒ 9☎; , >✍> ,❻+ > ^0✸✃✪C✧❮ K 9 ,➀❒➂2✺C 9 @ X ,❻❒❻^✟y⑦C > 2✏+ X M✁J✍❮ C✧G 9 ,➀❒➂✃✝❐✲➱✄C✧J✍✃✪@➀❒❈,➀❒❻^ P P P m↔P
✂✞✝ J✸+ 9 ❮ , >✷9 ,❻❒✔0❻M✧❒ X ❮ 2✺❮ J✍,❻❒♣➱ X +✕❒♣❒✮❮ 2✺➱ X ,➀❒ 9 C②G②J X M✌❒❈C X +✟J✍❮ C✧G✺,➀❒❋J✷➱ X +✕❒⑤y①M②0↔❮ X ,❻2✺,❻G②J✷e✧S > ❮ ✆✄M✁_ X ,C②+❥_✪❮ ,❻G 9 S✠✟ q 0↔C②G✪G✲+✪,

� ✡ , > S➀❒✮+ X J✸M✤J➫2✺C②G②J > M✁G✲J➝❰✲+✪, X ,☞Z X M②s↔C②G 9 , H2
Q☞☛ C✁J✮J✸,✑,➀❒❈J➝0↔C②✃✪S > ,❻G②J➝M➀e②,➀0✑0✗,➶❰②+✪, X➨; S✗J✍+ 9 ❮✰M✁G✲J➝0✗C✧G✪G✕M➀l✰J➫,✗J➝M➀e②,❻0 X M

➱✪✃✪C✁J✸C✧Z > M✁➱✪✃✪❮ ,✏]✟P
✄ ,✺➱ X +✕❒❻^ X ,➌G✪C②2✍✌➫,❻M✧+ X C✧+ >✸9 ,✏✎➯❒✮,❻2✏_ X ,✺e✁M X ❮ 9 , >✌X , > S➀❒❈+ X J✸M✁J✏❰✲+✪❮ 9 ❮ J✏❰②+✪, X ,✺Z X M②s↔C②G 9 , D2O

❒✮,➌J > C②+✪e✧,➎M✁+➯y①C✧G 9➸9 +
e✧, >✍> ,②P
� ✑ G > ,❻Z✲M >✍9 ➱ X +✕❒✜0 > ❮ J✍❮✰❰✲+✪,✌➱✄,❻+✟J✜u✗J > ,✌M✁2✺,❻G✪S✏❒❈+ >✜X M➌e②C✧❮ , 9 , > S➀❒✮C X +✟J✍❮ C✧G➶]➌0❻M > U✂ X M➌2➌S✗J✍✃✪C 9 , 9☎; S❻e✁M X +✪M✁J✍❮ C✧G 9 +✑e✧C X +✪2✺,✌❮ 2✺2➌, > Z✧S✚,➀❒❈J✘➱ X +✕❒✜M✁➱✪➱ > C➀K✝❮ 2➎M✁J✍❮ e✧,

✂ X M➌➱✟✃✪C✧J✍C✧Z > M✁➱✪✃✪❮ ,➇]➇2✺C✧G✲J > ,✌+✪G✒✌➇Z X M②s↔C②G✓✎➯h⑦❮✰0✗,❻_✄, > Z✝m 9 M✧G✕❒ 9 , X➨; ,➀M✁+☞❒✍M X S❻,✚,✗J✘G✪C✧G 9 M✁G✕❒ 9 , X➨; ,➀M✁+✑➱✪+ > ,②P
� ✡ ; S✗J✍+ 9 ❮✰M✁G✲J✑➱➄,✗+✟J☞,✗K✝, > 0✗, > ❒❈C②G ,➀❒✮➱ > ❮ J☞0 > ❮ J✍❮✰❰②+✪,⑨,✗G > ,❻2➎M > ❰②+✕M✧G②J➶❰②+✪, X ,❻❒❥2✺u❻2✺,➀❒❥➱✕M > M✁2✺@✗J > ,➀❒ 9 ,➸2➎M✁❮ X X ,⑨C✧G✲J✑S✗J✍S
0✗C✧G✕❒✮❮ 9 S > S➀❒◆➱✄C②+ > D2O

❒❈C X ❮ 9 ,➌,✗J✵➱➄C✧+ > H2O
❒✮C X ❮ 9 ,➌M X C > ❒✚❰②+✪, X , > M➀❐②C✧G➸M✤J✍C②2✺❮✰❰②+✪, 9 , D ,➀❒❈J✚e > M✁❮✰❒✮,✗2➇_ X M✁_ X ,❻2✺,❻G②J✚➱ X +✕❒

Z > M✁G 9 ❰✲+✪,✵0✗, X +✪❮ 9 , H U X ,➀❒✷➱✕M > M✁2✺@✗J > ,❻❒ 9 ,◆2➎M✧❮ X X , 9 , X➨; ,➀M✁+ 9 ,✗+✟J✍S > S✗,✚❒✮C✧G✲J✜❒✮M✧G✕❒ 9 C✧+✟J✍,✵➱ X +✕❒✷Z > M✁G 9 ❒➂❰②+✪,✚0✗,❻+✝K 9 , X➨; ,➀M✧+
G✪C✧G 9 ,❻+✟J✍S > S❻,②P

7✕✔✜w❋8 V 5 ➱✪M✧Z✧,✌G✗✖✔b✧b✙✘ ]✧c✟b✛✚
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➩✻➫✽➭✁➯✰➲❁➳❃➵❅➸✠➯✰➺❈➻❊➼●➽■➾❅➯❑➚✮➲✠➪✽➶◆➼➹◗➘ ➴✍➷❃➬❱➮❳➱✍✃ ❐❭❒❫❮❵❰❛➱❜❒❫➷✷➘
jkl❃➼✽➶◆➽✮➲✠➼✽➭m➻①op➸❁➺■➻■➸❁q❥s❽➵❅➼✽➳❊➾✣➭u➻❊➼v➾❅➫✽➳■➭✥➭✥➸➑➵❅➼

x❥y z ↕✣↕✣{♥}♦↕✣{♥➝ ➠♣{ �✞�✠� ➠❷➜❁�❊{★➠❷➤ z {✱➞❶➟✣�①➞✁➟✣➠ � ➠✕� � z♦� }♦�➈�❅➠ D2O
➢♣}♦➟ � ➠ z � }♦{✱➜❃➞❶➟✣➠①➢♣➠ � ➟✣➝✽�❅➠ H2O

{♥➠✈➜✠�♥➠④➠❷�➁➜★➟✣{❁� z ➢♣➠♦��☎� z ➤ z ➝ � � ➠❃�❅➠ � z � � z ➢♣➠⑧➠♣� � ➠⑧�❶} � ➟✣➤✳➠❃�❅➠❃➢♣➠❸�♥�♥➠⑧➤ z ➝ � � ➠❃➜★}♦�✁��➝✪�❅➠❷�✁�♥➝ �✗�❷➜�➢♣}❶➤❼➤✳➠❃�❅➠✈➜�➝ �❅�⑩}❶{★➤ z �✱➝ }♦�✗➜➝ ➤✳↕❥}♦{❁� z �❶�✱➠❷➜�☎� z ↕✣➙✣}✙�♥}❶�♦{ z ↕✣➙✣➝ ➠➊  z ↕✣↕❺}♦{★�♥➠✳➟✣�✣➠✏➝ �✥�p}♦{♥➤ z �♥➝ }♦�✒➜★➟✣{ � ➠✳�♦} � ➟✣➤✳➠✳➝ ➤✳➤✳➠❷{★�♦�➊� y ➟✣�¤� � z♦� }♦�✒� z �✗➜� y ➠ z ➟✉�
¦ � z � ➛✥➜★➠❷{ �☎� ➠✈➜④➙✥➛✁↕❥}✙�♥➙✣§✈➜❁➠✈➜④�✣�✈➢♣➠✈➜★➜ z ➝ {♥➠❷➜¨© � z {★�✈➜★} � ➟❅�♥➝ }♦�m➜★}♦�✁�④� z ➝ �♥➠✈➜✏ª✽↕ z {①➠♣«❅➠♣➤✳↕ � ➠❶¬❽➞❶➟✣➠ � y ➠ z ➟ � }❶➟✣{♥�❅➠➢♣{♥➝ ➜❁� z � � ➝✪➜❁➠➁� z �✗➜ � z ➤✳­♣➤✳➠➁➜❁�♥{★➟✗➢❸�♥➟✣{★➠➁➞✁➟✣➠ H2O ® �♦}❶➝ ➠➄�❅➠➄{★�✈➜★} � ➟❅�♥➝ }❶�☎°✛²①}♦➟³➞❶➟✣➠ � ➠k�❶} � ➟✣➤✳➠➝ ➤✳➤✳➠❷{★�❶�✕� y ➟✣�k➝✪➢♣➠♣´❥➠❷{★�✳� z �✗➜⑧�❅➠ � y ➠ z ➟➄➜ z � �❷➠✮➠✈➜✠�❊➜❁➝ ➤✳➝ � z ➝ {★➠✕©❼➢♣➠ � � ➠✕� y ➟✣�➄� � z♦� }♦�➁� z �✗➜⑧�❅➠ � y ➠ z ➟�✣}❶�➁➜ z � �❷➠ ® �♦}♦➝ ➠①�❅➠✕{♥�❷➜★} � ➟❅�♥➝ }❶�➈ ❶²❸��✞�✠� ➠✈➜❁�❼➢♣}❶➤❼↕✣{♥➝✪➜¨➞❶➟✣➠➄➢ y ➠✈➜❁� � z ➤ z ➜♥➜★➠➊�♦} � ➟✣➤✳➝✪➞✁➟✣➠k�❅➠k➢✱➙ z ➞✁➟✣➠k➢♣}♦➤✳↕❺}❶➜★�k➞✁➟ y ➝ � � z ➟✗�❅{ z ➢ z � ➢♣➟ � ➠♣{

® ➤❼�♣�♥➙✣}❅�❅➠k�❅➠➊{♥�✈➜❁} � ➟❅�♥➝ }♦�✞°✛²✕}❶➟m➞✁➟✣➠ � z ↕❺}♦➟✗➜♥➜★�♣➠➄� y ¦ {♥➢✱➙❅➝ ➤✳§✈�❅➠➊↕❥➠♣➟❅�❼­♣�♥{★➠➊➟✣�♥➝ � ➝✪➜❁�❷➠ ® �❶}♦➝ ➠k�❅➠{♥�✈➜❁} � ➟❅�✱➝ }♦�✓ ♦²❸�
¶ � z � ➝✪➜★➠❷{ �☎� ➠✈➜⑧➤ z ➜♥➜★➠❷➜❃�♦} � ➟✣➤✳➝✪➞✁➟✣➠✈➜❃➜❁}❶�❶�❊➠♣«❅↕✣{★➝ ➤✳�❷➠✈➜♣��☎� ➠④➢ z � ➢♣➟ � ➠✈➜✠�❊➤✳➠❷�✣�④©✳➜★}♦�➄�♥➠❷{★➤✳➠④↕❺}♦➟✣{❊➢♣}♦➤✳↕ z {★➠❷{ � ➠✈➜❃�❅➠❷➟❅«k➤ z ➜♥➜❁➠✈➜⑧�❶} � ➟✣➤✳➝✪➞✁➟✣➠❷➜❷�
· z � ➝✪�❅➠♣{ �☎� ➠✈➜⑧➤ z ➜♥➜★➠❷➜❃�♦} � ➟✣➤✳➝✪➞✁➟✣➠✈➜❃➢ z � ➢♣➟ � �♣➠✈➜❊➜❁}❶�❶�■➢♣}♦➤✳↕ z {♥�❷➠❷➜❊©✳➢❸➠ � � ➠①�❅➠ � y ➠ z ➟ � ➝✪➞❶➟✣➝✪�❅➠❶��☎� z ➢♣}♦➙✣�❷{★➠❷�✗➢♣➠④�❅➟➁{★�✈➜❁➟ � � z �❊➠✈➜✠�❊�♦�❷{♥➝ �✣�❷➠❶��☎¸ �❼{♥➠♣� z {✱�¨➢♣{♥➝ �♥➝✪➞❶➟✣➠⑧➠✈➜✠� z ↕✣↕❺}❶{❁�♥�❃➜★➟❅{ � ➠✈➜ z ↕✣↕✣{★}✈«❅➝ ➤ z �♥➝ }♦�✗➜�{★� z � ➝✪➜❁�❷➠✈➜♣¬✙�✣}♦� z ➤✳➤✳➠❷�❶�❑↕❺}♦➟✣{ � z �♦}♦➝ ➠�❅➠④{★�✈➜★} � ➟❅�♥➝ }♦�✓ ✥�
➥✰}♦➤✳➤¨➟✣�✣➝✪➞❶➟✣➠❷{ �☎� z ➢♣}♦➤✳➤¨➟✣�✣➝✪➢ z �♥➝ }♦�➁➠✈➜✠�■➢ � z ➝ {★➠❶¬✗➢♣}♦➙✣�❷{★➠❷�✁�♥➠ z �❶➠❷➢✕➟✣�➄�❶}✥➢ z ´✣➟ � z ➝ {★➠①➜★➢♣➝ ➠❷�❶�✱➝ �❺➞❶➟✣➠④↕✣{★�✈➢❸➝✪➜❷��☎� ➠✈➜❑➢ z � ➢♣➟ � ➜❑➜★}♦�✁�✰➠♣¹❥➠✈➢❸�♥➟✣�✈➜❑©✕↕ z {❁�♥➝ {✰�❅➠❃�⑩}❶{★➤¨➟ � ➠❷➜ � ➝ �★�♥�❷{ z � ➠❷➜❷¬✁� z �✗➜❑➟✣� � z �✣� z �❶➠❃➤ z �♥➙✣�❷➤ z �♥➝✪➞✁➟✣➠➢♣}♦{♥{★➠✈➢❸�✈�

➧ ¶ � ➨ x ➦ ↕ z �♦➠④�✁!❑°♦° ✂  ☎✄❅°✝✆


