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Aoy A palesV) jlake (goluw (I M) 0S5 slall (8 Lpsall Jslae dent day (& LaliddV) laie —66

(1 m) oSi S s O (0.5 M) 0385 Lysdl Jslaa O
(2 m) S S Jsae O (0.5 m) oS5 Sl Jslaa O
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slall daatl) s 8 (= 3.72 °C) xie 2aa (2M) 0585 @ el (b Lysd) Jslae o caale 13 =67
P sl (Kep)
100.86 °C/m O 1.86 °C/m_ 0.93 °C/m O 3.72°C/m 0

o e (e ) (e 2 uda) )
?g..\.L:S PAN| G‘)A—l

......................................................................................................

Sl deass lelslaa o8 clall 8 Lgwld) vie (Sly SloeSl Sl deags Y dil galls b LisaY) 12
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(30) 2019/2018 ~(J &) giall) — bl yde (golall Chaall slial) iy = slial] ASiba Zuidl) Liall-aglall plal) i) da gl
diag dlslae 08 clall & )y die (SIg Sbyesl il diagy Y Al aills 4 Gaag gl 20813
o (L Y Yslaa raay ) SloeSl) Ll

A (Blaal) da o pwabaad) Jhgaad)

?Jm‘ A eAAL—LuAA‘ . (05 M ) b)'_..\S)E‘g( 100 mL ) M;Aeﬁﬁ‘ﬁmj\ Qbyﬂ ‘é...u\:@n dle_l
(0.1 M) 585 Jslae e Jpuaall 4] asill

) Jelaall e da s o) (C=12,H=1,0=16 )( 0.52 °C.kg / mol )

o e 138 CHg sl a (100 G ) (8 CrgHy ol e ( 20.8 9 ) &l Jsbae nm =3
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g O OsSe Jolan Ao lical) cililiial) doliva (& addiung 2igh jsa <) O debsll Jsas palii —4
A il Glle daj cils 13l (80.87 °C ) wis A i) (e (10) 9 5 Jibsll JsaS ¢ 5

sl ddsall Y Caal. (1 2.53 °C.kg / mol) = pyull Ll culiy (80.1 °C)

dayd BBV OlS8 Ju) (45 g )b lee e A cundl (254 g/mol ) & ddiall Ll sale =5
2.16 °C.kg/mol = 5l (llall ey of caale 13) salall 28 A Caval . (10.585 °C ) GLlal)

die 2l Joladll iy S el (e (500 9 )b ety oD C3HO3 Jgpmlall AS () =7
((C=12,0=16,H=1 ¢ 0.52°C.kg / mol = sLll jlle i)zl Lle(100.208 °C)
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....................................................................................................................................................
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0.512) sl elall Gllall culs b Lade ¢ salal) o3¢ dilsal) ALY Lad ( 100.5 °C ) golus il aasd
(°C/m

:MQJSJML@MM;MJMLAB\M}&UMM\7uu
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Alall Jlladll 8 3kl e le il 3in Juad —8

Coaill I Cldal) c¥5e 2o Ji adde Sk Caea ) haidl) clally Jslaall ans 5303 xie =13

Il e de e Y e 8L Chaca ) hid) sl Joladd) aas 83l e

OsSslall Sl Jglaall (gyladl Jaaall e B elall (gylad) daziall —14

5sSslall S Jolaall ()il Jarall e el olall ()l Jaral) oo

(2m) 0355 Jslae miy . ela 100 g A ( NaOH = 40 ) asageall 2uSg 0 02 Mol LY xie ~15

t M b a8

00100 . A&‘ 5)“} Qh)d
x M40

— ¢ qglhaallg
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D plal) b 4iligd G ALl sladl A sy e ddlgd — 2
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........................ 0/100g H20 : ol ( 70°C ) 2ie elall B cpansY) 51& diiligd — 4

........................ 0/100g H20 : gl ( 0°C) die elall B cpagsiail) 5l Asiligd - 5

................ °C: sbusi (10.0050 9/100g H20 ) duglusa cpas¥) 518 dailigh Watie 045 Al B)all daya— 6
........................ °C: o oS Lo sl cpag ndl) 5lE diligd ladie 0 A Blal) daga— 7
Al el e Cpag Sl e Alisd G, (10°C) tie slall B CuansY) 51 duiligd— 8
Bl dajd . LalS alaxig , Byhadl Aajd ., LalS J85 Gaagiil) Sleg cpmamsY) e diiligd— 9

dnale aali da s LIS LS a6 9

—
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(35) 2019/2018 ~(J 1 gl ) — calad) sée (oalad) huall— sloasll oy — cluasll AS Tl dal) Aiali—pglall alad) (idl) Ay il

e

Al e delast)

5l

;A daghiiall Jasi 10w

.

dsbudt LJd

/\ l

35554

: e oo Aaalil) &g eall Auiledl) Ao Asledl) i 11

Pb+2( aq ) + 2|_( aq ) —>

pogall Lass Jslae 2 pala)ll Clid Jslaw — 1
Pblz(s)

asigeal) €508 Jlaa e (1) apaad) il il Jglaall 2
Fe+3( aq ) + 30H_ (aq) — > Fe(OH)3 (S)

s AN Adlassh) eialaall Jast 12
2NH4C| (aq) + Pb(N03)2 (aq) ____2NH4NO3_ + _PbCIZ___
KCI (aq) + AgN03 (aq) —_ ___KN03_aq_ + __AgCI S———
Na;POy, (aq) + CrCl3 (o) —> 3NaCl ag——- + -CrCl; s-
Li2304 (aq ) + BaC|2 (aq ) _2LiCI_+ __BaSO4__
A|2(304)3 (aq) + NH4OH (aq) _— AI(OH)3 S__ + —_(NH4)ZSO4_

CaC|2 (aq) + Pb(N03)2 (aq) _— > Ca(N03)2 - + __PbCIZ_
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DA chlad) (e IS adde 35 63 calad) llaaall of auad) ciiSh:d 68 )
Al el @il Al Aphall el Ay Se A A elaasll 58 ol e — 1

el daale alual degane Load U5 Aubhall pmse 5o (53 ALl Janall (1o Lisna T 50 = 2
(S ) - bl allall Ay 8 Lpes Uns (s Ayl gy Lo (8
(T ) o aUaill bamy () sliadl) (e a5 La g8 — 3

O Blall Ay 8 IR dsas o anyla ol AUl 3y gham ) dslal s - 4

(— ) . adassag olaill
(— ) - ol s Lasall Lasiay oy Al i cDlelin - 5
(R ) c il s Lanall (e A A8l Sl lgd (aie cDleli - 6
(e, ) celail) A Jasall (e Ajlys Ala i Yy plail) lgd paialy cOlels — 7
(R ) il Jars cad b€ Jel P Zallaia) o Laied) 5))all 28 0 — 8
pe Alelial) algall Vsl e 220 Jelity Latie i gl 3lats A §al) eS8 = 9

(— ) Aatl dge oSl SlaS Jelis DA (any
CpsSig alelina) dsall 3 ALl Jadg )l alaat e Axill) 28Ual) <yt Alasa o —10

(S ) sl dgall 8 saas Jadls
¢ A spalic (e WU Call (e 3nls Jge oSl cnliadl (Y1) (ohall (gginall (& il —11

(R ) 25°C xie Al lgalla 8 0sS5 dlsall maen (g
(S ) P =1 atm= 101.3 Kpahias 25°C = 298 K =Tsy days xic agylall =12
Gin) (48 sl Apeaic ) 52ld) (e 2aly g (3linl die Aallaial sall 408 4 —13

(e ) . latm Jsley bis iy 25°C sie gsall elsgll sl s (e 535 8 Ll
byl (OIS 8pile Joliall 138 i slgn 200 Aasd (glud Ll Jeliil) s))a — 14

(. ) . clghad ae DAl sasl

(T ) C(AHP 0) Lia e ST gl Y G i) G5 ) cDlelall —15
(R ) (AH< 0) Lia o ial Lgd W) & sl 06 Al cDlelill —16
(R ) (AH= 0) Lia e (ssbow Lod Y B i) 058 A eDlelal 18

(S ) C(AH>+) Gnse ) Ld Y1 6 uel 068 ) eDlelall —19
(— ) ( AH>—) Gl 58 W Y] b el oS 3 edlela -20
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e aa JS b danall & Bilall sl (X) Ao dasanal) Siladl ol (V) Adle pda : SEY gl

(o ) Al ISy Tl elidl) A al) el i — ]
(o ) - i L Jelim ol alual de gana llatll — 2
HClgq + NaOHgq— NaCl., + H0p + 57kJ: Jull Jelisl — 3

(e ) cdunge 5L Ak Al (hal) (grimall il
— ) A Gl (4.18) sl Joall — 4
(o ) - (ZAHL) oo ST (EAHL) GsS phall syl cdlelal) 3— 5
(e ) (ZAHL ) Lsbin (ZAHL ) 0s$ dphadll) cdlelal) 4 - 6
(S ) - dange 5L ((AH) Lol (5 hall 53yl Dl b -7
O 1 Aaalll Sgall dhall liginall ggana (b dnge 5LE) ((AH) dadl cul< 13 -8

(o ) - A1) dgall phall Cilginall g gene
(g ) bl Lale 05 Jelal) (s dase jlil ( AH) @l <l 13— 9
2C0O + Oyq —> 2COyq + 568 ki : Jull Jelll —10

(. ) . (COy) W hall sinall e HSH(CO) Slad il gl of e Ja

(NO ) Sl @hal) (gginadl (8 ¢ Npgy + Opgp ——» 2NO(g), AH=+ 180kJ : ¢} caale 13 -11

[ ) . (90T ) haas (N3 )¢(O ) il dujlall ilsginall g gann o S
esblinall 3all 208y ((Fe05 ) T andl 3y Lpul@ll (poSall 3yf3a cilS 13 —12

P Jelid o (-1218 , —824 kJ/mol ) sl e & ( Fes0y)

([ ) Bl yla 6 Fe,035) ——> 4 Fes0Oy) + Oy
- Al Gig Bl A clall (Na ) agageall @lhal) gsinall Golaw (05 ) GannsY1 5 (gl gsindll -13

Ol 3le e Jge cnail GasSall Blia (golsi ( CHy ) Glisad) W dsladll o5&l 5)ha —14

(. ) c Bhall dajag Jaaall e cagylall i i
(o ) Al hall ginall ol (S pall Al cpsSall 5y a —15
g hll udi die die Jse chail (Ghall iinall (gl Gl Sle e Jsal @l g5l -16

(. ) . yhall dsjag Jarall e
2Hyg) + Opg—> 2H,0() , AH= - 936k] : Jull juill Liabiadll 3l —17

(. ) celall Lalaal) Sl Hlha o
SOyq + ¥%Oyq — SOsq , AH=+49k] : Jall jull daliad) 25kl 18

(o ) -y ] B ] Ll G Hha cand
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(o )  asriasDU Ll 3laY) s sl (ALO3 ) assieslV) sy Alall (sl 5)a =19
Ol (150 kJ ) BUail asaliay (CHy ) olisadl 5o (e (132 9) s of caale 131 =20

[ ) (C=12,H=1) (- 75 kJ/mol ) (gsluss ()lusall Luslidll (peSall 3y
Yy Jelinl) aSly (30 okl (DAl Ciisy Lo Jelial (AH) @ball ginall 3 Ll — 21
[ ) - Jelall 4lgilly A8y Sallall e ey
(. ) e (gl danlidll aills 8 jeaiall (g)al) (gginall =22
[ )  inge hall Aald) cDlelill 3 (AH ) e —23
Hag) + Clyg) — 2HCl(g) +184.6k] : Jall Jeloll caladl ghall (spinall 4 il —24
(. ) Cpagyngdl 2)alS Hlad il (o<l Bia and
Na) + 202 — N2Osgg) , AH%C =+ 9.6 kI/mol : il Jelill Caliadll (ghall il cavs =25
(o ) g sil] bl 3l5sY) 5y

C+% 09 — CO(g o delitll caliadl) ghadl Ll —26

(o) 550 Al i) Bl
CO + 1/202(9) — COyy AH =-283.5kJ/mol &Atﬂ\ Jelall caaliadll (gladl yuall -27

(S ) . CO Hld duuld 3)pa) 5))ys ity
CO( + 205 — COgzq AH =-283.5kJ/mol Jull Jelill caaladl (ghal) juall —28
[ ) CO2 Ll Al (65 Blya iy
H +Cl — HCl), AH =-432kJ/mol : Jull Jelill caliad) (ghall yuaall —29
(o ) o H-Cl W dauld 00sSa s)ha e
Bha ol « - 348 kJ/ Mol (g5l ( ZNO ) Gaaylall 0k Al (sl 5)ha cilS 1) =30
[ ) (+348kI/mol) gsls (ZN) Coa)ydll danlidll (3)5aY)

(e JBanly Bolad & Jelinl) 138 2 Ladie (s Lo 8 (368 e delin (Y (ghal) (gginall 8 il =31

lale Lgnaliy Lo 06N Jaal) B cile)pal) Jasf GBSl
5)La) Ll Jelil 13g) AH, dad 0ls ¢ AH( iy 00 ST AH (g dad il 1Y Lo el b - ]

el gl e delall 18 (eSag i

&b o8l e, Ao lil dgall BN 3 5l 0sSs )hall 5l AgluesSl edlelall b — 2
Al Mgall Y

Bhall s gl e L Iys) + Hyg +51.8 kd — 2HIg : Jull Jelal) - 3

: 1
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cdlelidl clia b dalg )l Gl alaad) sall 1S 05 hall s3,Ual) ddbasl cdlelal & - 4

sl i 8 Ladg sl 0sSal Aaliaall Sl &S Gpaeenioninnnns

CH3OH(|) —_ CH3OH(9) AH= +37 kJ / mol z\:dtﬂ\ E\:Dbaj\ Al s — 5
Bl Dl B sl parrrrrrneenee Jsliaall Jlad JEY) 3 sl ols

2Hyg + Ogg—> 2H,0p , AH = = 572 kJ jmol &l dy)all dbesl) Aol coun = 6

................. kd / mol (gl Crang ymell Lanlidll (3) 1Y) ))s ()0

il @i 4Crg + 3054 —> 20105 , AH = = 2282 kJ : &l dyj)all dlsledll (0 — 7
................. kd / Mol (sstas (111) ag KU 2 dulidl) cpsall 5y

mbﬂ\ d).\;‘}” Q)J; ul& « —1670 kJ/moI LSJLN-‘ A|203 (—;j.u.qjm\ .J.u..uS‘}[ LQJ);J\ ng.m.d\ U\S \J\ -8
................. kJ/mol  (ssluii 2 suiagBUl

Faulidl) GliaY) S ol 220 kJ sl Wb Bjal (CHA = 16) o) 5 o (4 g ) Blial xic = 9

Bhall L plé « —1560 kd/mol  g5bua ( CoHg = 30 )oliy) Sl danlal) 3l aaY) s cal<13) ~10
e, kd @sbs giY) Sle ga (15 9) Glin) vie dallaial

Sl Blag ((273.5 ) goleds gpme Sin (10 (5.7 9) Gliial) die kil Bjall dael il 1Y) —11
.............. g/mol (gslus uSsall 13gd duiijall ALKl b —5470.4 kJ[mol (golus (Ggant) CSpall 13g) Al

Aoulall cpeSall B ol « =318 kJd (g5lea (Ca = 40) asnd &l (10 (20 g ) Blsis) s cal€ 13 —12
................. kJ/mol (g5l Ca0 a5ud\Sl) 20sY

2Als) + Fe,0357> AlO3) + 2Fe) , AH = -847.8 kJ  :ddull sl daleal) (0 —13
................. kd sl (AI=27 ) eﬁuﬁ\ e 13.5 9 delis (e &3l 5 all L8 o8

C(s) + % OZ(g) —_ CO (g) , AH = - 109 kJ / mOI . u@t\l\ u;\ﬂ.ﬂ:.dh L\aﬂuﬁ“.i _14
S L@l (o<l Bl of g COgy + '/,05 —  CO,  AH = -283.5kJ/mol
kd/mol................. S5l 08l sl G

4A|(s) + 302(9) —_— 2A|203(3) , AH = - 3340kJ : ‘:Am\ ‘)yﬂ\ e _15
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Lasladl) @Y slys 8 (— 208k ) s ((CoHg ) Oi¥) e (4 9 ) Glis) s <€ 13 -16
(C=12,H=1) . =1560 kJ/mol gl

B ol (=394 kd/mol ) (55 CO, (sa Sl awn€l 3 sl daslidl) (oSl B a cilS 13 =17
. =394 kJ/mol (gslusi (50 S Al () asY)

~1246 , -1670 ) il Ao o (CrO;z, ALO3 ) (e JS dunlidll (usSill e of caale 13) ~18
2Cr + ALO;——> 2Al + Cr,0; : ull delall oé ( kJ/mol
el pale OsS

(Al Jaad) (he Adaa IS eSS Bile ] alaf (V) ddle auda saall) e

2 NaHCO; > Na,COs + COyg+ Hy0(, bl delall a- 1
st Al sSll Blhag ¢ = 1767 kd' (golow 43Ul Asall djhall Giligiaall g gane SIS 13
rdelall 13a la ¢ — 948 kJ [ Mol (g5lud diiag yugll agaguall

+ 819 kd= a1 AH g 5)all 3,0 O - 819 kd = 4 AH g 5))all ol O

— 129 kJ= 4l AH dady sall 3yl O + 129 kd= 4l AH dady sall (ale O

2Fe + 3/2055—> Fe05 + 820 kJ : il 4hal) diluasSl dlsleall (e — 2
PoJae dasaia A0EN Chlad) paes ) i
.~ 820 kJ / mol (ssluclllanaall 1Sy diulidl) (o<l 5)a O
.= 410 kd / mol (gslus vaall daldl) 353V 5y O
.= 820 kJ (glus Jelill s))ya O
Alelinall algall all gginall (o S @lill @hall gl O

OasSall Byla ()l ¢« 318k (g5li Ca = 40 asallSll 30 209 GlyaY dabiadl) shall i cilS 13 - 3
: sl CA0 25U 0SY Al
+ 636 kJ/mol O + 318 kd/mol O - 318 kd/mol O - 636 kd/mol O

LA el s e em sl Aanldl) Lennss a1 oLl - 4
Hgq O Fog O b O Bryg O
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On 00 Gba Gsine 30 Sl B8 ol < kd/mol (=835, - 609 , - 394, - 286))
: sa Al LSyl
AlLO; O MgO O Co, O H,O0 O

Bl daaS o Sl cBleliall e 8 kg ) @bl daliadl) gal) S il 13 L Jelis 8- 6
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ok Lo (( oy ) ot pualdl) (lead)

SOyq) + %20, +49kd — SO3(g): Jull juall diabiadl) 3)yall — 3
-yl ] 6 A Bl Gl Bha e Y
2A|(3) + 1%02(9) > A|203(S) :‘;Ju\ ‘):‘,:J\ L)’“_4

 poiasly) 2SY Ll (sSl Bl Chal (558 a gt danlill Bl5aY) s Gl

A Je il gliad oSa b Aual) il poana AW

ZC(G‘:‘M >) + 202(9) _— 2C02(g) 2C e + 205,

AH=-221kJ

20 , + Oy

AW - - 787.5kJ AH° = - 566.5

2 c02(9J v
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sl Ayhall eV aled) il -

2C +20, — 2CO +0, AH=-221 KJ

2CO + 02 — 2002 AH = _566-5 KJ

2C +20, —= 2CO, AH= -787.5 KJ
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Al dad Ll 5yl dalal) Q%W\&(AH)M—7
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A0 ALY e w1l )
P sle g8 La NN Jgaad) Jasi - 1

i) &g . .
sl g (AH)iad Ala) el
(Gbs ¥ —yla —yala) )}
.......................... 302(9) + 1/202(9) + 49kJ —>SO3(9)— 1
.......................... 2Nag) + Clg —  2Na'Cl ) + 411.2 kd- 2
.......................... NZ(S) + 302(g)+ HZ(Q) - 2HNO3(|) + 348 kJ - 3
.......................... CH3COOH(|) + C2H50H(|) — CH3C00C2H5(|)+ H20(|) -4
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1) 8Mge) + Mg(NOs)yey —> MgsNys + 6MgOy)  , AH = - 3884 kJ
2) MgsNysy ——> 3Mgi) + Ny , AH =+ 463 kJ
3) Mg + %20yq—*> MgOQ, , AH =—-601.5 kJ
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1) PC|3(|) + Clz(g) — PCIS(S) ’ AH =-137 kJ
2) P4(s) + 6C|2(g) — 4PCI3(|) y AH = _1264 kJ
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P aul dhal) e sleall Latus - 5
1) CiHgg + 5054 — 3C0,4 + 4H,0, , AH =-2200 kJ
2) Ce + Oy = COyy , AH = -394 kJ
3) Hyg *+ %03 —  Hy0 , AH = — 286 kJ
: A Jolitll AH dad cuual
3Cs +4Hyg — CiHgg , AH=?kJ

: ((CHg ) coyiall il lin¥) Blia lual L0 cilasaall adiicd — 6

1) 6Cg) + 3Hyq ’ CeHe) , AH = +49 kJ
2)  Ci + Oy - COy , AH = - 394 kJ
3) Hyg + %0y — H,0) , AH=- 286 kJ

30 Lhal) e slealls Utiess CSo (s s qas) — 7
1) Cgy + Ogg —> CO2 AH=-393KJ.
2) Sy + O2,, —> SO20 AH=-296 KJ.
3) CSpp+ 302 ——> COgy + 2502,  AH=-1108 KJ.
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1) 2C + 3Hp, + %02, — CoH50H () , AH=-277 KJ.

2) C» + Oy — CO2, + AH=-393KJ.

3) Ho9 + %0O2@ — H20n , AH = - 286 KJ.

A Adataalt s Jiled) J LD Al (35aY) B e

CoH50H() + 302 (@ — 2CO2(, +3H20 () , AH=?KJ.
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Pl A had) e alaall (0 — 9
1) Cs + 02 E— COZ(g) . AH =-393 KJ.
2) Hzg *+ %029 — H20q) , AH=-286 KJ.
3) 2CHg, *+ 702y — 4C0O2 (g +6H20 , AH=-3000 KJ
1400 adalaall T (CoHp) M dalidll sl Bla qanal
2Cis +3Hopg — CoHg ,» AH= ? KJ.

14 A had) e slealls Latus —10

1) N2> + 302 + H) —— 2HNO3 « AH=-348 kJ
2) 2HNO3 — NoOg + H2O ¢ AH=+77kJ
3) 2H20 — 2H2 + O» « AH=+571kJ

2N2 + 502 — 2N205 ¢« AH=¢ kJ :Jull Jo il dalaall 4 )al) 48Ul )
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1) 2Cu + S —>  CupS « AH=-79.5kJ
2) S + 02 — SO2 « AH=-297 kJ
3)CugS + 200 —» 2CuO + SO2 « AH=-525kJ
I ulad) asnasY Lanslgl (g Byl s

A A had) e slaally Uit —12
1) BCl3 + 3HpO —— H3BO3 + 3HCI ¢« AH=-1125kJ
2) BoHg + 6H2O0 — 2H3BO3 + 6H» « AH=-493.4kJ
3) Hy + %Clp ——  HCI « AH=-92.3kJ
t A Je il Bla uuald
BoHg + 6Clo  — 2BCl3 + 6HCI « AH=¢ kJ
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ANHyg) + 302 > 2Ny 6H,0p) , AH=?
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4NH;q + 50,5 —>  4NOy+ 6H,0( , AH=?
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1) CO(g) + 1/202(9) - CoZ(g) ’ AH= -283kJ
2) / C(S) + 02(9) - COZ(Q) ’ AH= -393.5kJ
¢ CO a1 il ¢y <301 5 consn)

Al A el e alaal) e - 16

1) 2NF; + 2NO —> N,F, + 20NF AH= -82.9kJ
2) NO + 1F, —> ONF AH= -156.9kJ
3) Cu+F, —> CuF, AH= -531kJ

;A Je ) Sl )
2NF3 + Cu —> N2F4 + CUF2 AH=7
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