el gl 501 35059

2024 - 2023 : Gt yod! At Al (e ¥ g G Jals (ilals - gl
2024 s\a :3y9a G2 Lyl Ol
D
330 9103 3.8 ilyuall polall Bake B (loniial
¥ (s gopt] ! et () i A (s
Jo¥ g gt

(08 (w04 dxiiall 1 08 (pe 0] Al () Silxaie (04) e Jo¥1 ¢ pat! Soricns

(Wadd 13) : Jg¥ ¢l

(lalai 07 ) :¢JoVl cupolll

14 pgs (3 s a) Bl SN b catinsal ndle ABlEs 9 lua JudS Odan 9o (o4 Pl ) posdgialdl
7299 Ollasell aay Jud S b Jontaniyla LW ol yuaie 960 (Liysa s hasls (21940 sawass
1ol ol et | 1002 Bkt

0 laaid) a1 (P°Put ) 239 pasiiphld gl it duslys

(ela M bolacl 5yalls taye 1.1

(A ela s LLEa jailas yeaii 2.1

a3l Blgald Jualsadl suapdl Syon’s a0 239 pgsigialeld (599l hsm sl Walas i) 3.1

A eladi (oliag m; =1g fdliui glies 239 padgishd) faidl fg ¥l e iee . 2
el St Gagi¥ sueg A4 eladMl blacl Coll i N (1) peladil (sl (g3 casal 1.2
L oaillg N

- n@ o
AN 1y By = 1 S Al (@S 1) yeall Caial () By 2.2

i) Siall (3 N eyt Guagi aue st 3.2
Pl el @y (e Cosmn Daplldl Dald) ol Gudys 3
N
(lgs=2d) —=f (1)
N,
A sl @3 15 e 3is> Ol e 1alazel 1.3
gl el N il ccunl 23
= Sy Jog¥l ade (1025% (i (S PN 1 paddl Ceand Ll 30> 3.3
r(x103ans) N g Sl Sea s
( 39py ) 239 ppdgiphd! 515 Soaidl HUali¥ dulya IT
295 Slolsall any Slmyanl 3535 (hantows o (5950 a2 a1 (*°Pur ) 239 paisisll
( 29py ) paaba Lithla gllacta) JalastBaaiitat Sl ol tans s D dica Ai)
V97l 9X :pe)Ssiedas (1.1
239 maiaTaldl Blas pla il JeldS it aslan sl 2.1
Lo S e ol $AE, 9AE| (pa Jfa a3 13l.3.1
23953535t 315 E 57Pu ) a1 580 izl 4.1

0,25

0 24.1

8 (o 1axial



2024 syt Loyghlens / ity pale uatdl/ 5uilpall palall :3.5Ls b Olonctal

? 599 a2 iyya e I3 (30195 b - Wl piiaal ul3 o 570 950 Pt 91y MO gy 5y.1.2
2390939390l (e Buasly Blgd Hlalil e E 8yl Welall sl Sugdllall Slaasdl e lalaiel 2.2
(T ) Jgll 5usga S MeV 3usg

393743 2397 55830l cpe 71 Loy (alisn Mgzl P =30M W ilssesall lellatul fuogd inoles -3
£ Uaasl C)jﬁf‘\ei 10 0Ms 7 =30% 598>

E pdeal Jatall e et @8 E et falal b us-. 1.3

m e had e 2.3

E(MeV)  20=2d Sl
A bt
995387 4L wamimn x p+146n Pu | No [ U | pa [o=iad
| o4 |93 | 92|91 z
A AE IMeV =1,6x1073J
239 1 2 E MeV
Pu+ gn Zi(102 ) _g 6
94 0 : 0 ’
R A (4' ) nucléon
AE 135 102 1 E MeV
Te+ ,;Mo+y ,n Z1(1357,)=8 3
2 - g A ( 2 ) " nucléon

N, =6,02x10®mol ™

Byl pillal) E g fuuslipeealizital) E, G 7 :%:‘53304.!! sgnll lan =3657

(lalai 06) = JWI euyoll

g » £ 3 Oilasg Sue 8 indiall Al it o Dl y ) B Lo lase | (99318 9 (g (AL g3l (Buday
iy I8 iy 9 (a8 gann (e nEm ]l

At A% o @) (] st (A (1) Lo Lo A 2> dosalyold (ot il 100 el

cg=10ms™? . rosbilagionzaim = 400g alics (S ) clall el :Sidaae

(AB) i gt S (S ) il el A2 yo> Aualyd : Joi 1 5wl

omd Apiogll ga Vol vy o (AB) il g2un e (S )l £ = 0danlll (b b
itl [ B9 398 (,BlEn’ 2llentisl 593l (AB ) e dimys el sl uiaivy « (30£n2)) B st
Xy =0 Juolgalliag 4 assll piad (Wl [ G 9o yoedl e alas

LI 0 a3 13U (S) el iy Dol y o Lol Las s 50> 1.1

(4B )l e assmys WS el e D dall fus il (S9all Lass J20.2.1

(AB ) ycdl po (rieEn puoga 9 A (raostl (s (el ) ead) e Rl Lolaoei| e Gadas 23,1
Eolud a 9 x Galudl dalad) lzalgll (S)p.....;]l&c,.w‘?av.:.? vZ=2ax +v/21 O (o X aslol
.4‘3)\...:.\.3.\.;34_...114._33\&);‘]$

A Jgdad) b Asmaiogll 5Ll e Jguasdl o Cisma( A B ) st e (S ) nsimpod gyl Sy .2

8 (w0 2 dxiall



2024 (qayas Loygllns / Tty pole ina !/ 5udlpaall polall i35k (b Olonial

vz(mz /s2) 10 8.8 7.6 6,4 5:2 4.0

Z (m) 0 0,2 0,4 0,6 0,8 1,0

dem —>2m?/s* 9 lem — 0.2m aldl e 1alezel v? =g (x) olMauy.1.2

pinad /8 v, 90 sl 3LS i S had e @3 2 = 2 (%) Oleallinsly i statl ot 2.2
b

- B sl e quallieyuV g 9 AB Gl (e = Tad 30> 3.2

(1) il il 2200 Ao o> sl : L ¢ 32l

P oo Elaw e faiwcd V g ey B auosll (a(AB ) id¥l (5o5ad! (S ) gl yalig £ =0 sl b

((3J=201) C asoll
Gyslie way(S ) bl gl fmye tade (ual S aoll b (e OB Og3lEN Gudaty -1
L) 3=l (Bx By )alall ;2B asstl

2y (2)=1,2527 ;Jaastl Ao camad bl Watas of s -2

X o aad¥ oLl e U1 1.3

(3 07) : LN 63200
2ol ol

b Elo ¢ Buall Aldls 3 Gl @i Slanss csmye H,0, (0g ) G (Ul

- eaidl ol dadlasg LAl (e 952l nelad B aly Jsolay pusinn 9 Ol

'_H;j weifas Cololl opugnys @ladl H,0, dumusci dall (Sp)deloe L 3yas
i Syl G W) a7 =1L @oesed pl Gl O (pay 1ia 9 1107 Lede
Jaiall 958 yedl eyl (talladl (o 521 b Luliie O (seansa¥ SLS )2 (a 110L 4
el Sy Y £l0) B9yl (e 5292481 1 107 QYS! (o BN (N (3 picl) B kg
PV =nRT . R=831(SI) .V, =22,4L.mol™" :Cldass

6y Guman Y sl € (Al 0 AU g ] A b . 1

) Jeladl Walasy i (dasg a6 SSlarss Joab g0 H,0; Gumasail clall 310 clssanl
-2H,0,(aq)=0,(g)+2H,0(I)

Jeladl b (il (Ox /R ed ) (adla)) sus @3 aorytl iy 101

Jelaz)f 1ia pagsd Yous 5aeii 2.1

2V . (O .
Ladwsl@dc :# =l e cosnl 0 ol jesa Al Tola il 5)Lall O (10 3.1
S

8 (e 3 axzall



2024 oy Lygllems / sy pole v dl / Gilsinall polal) 550 b (sloial

63 e Y lald € (Al 5 AU T 2 il g .2

aw 30 @8 0 e sl 03y snen (§) ol Jokme e Juamd Olel0 5y9)El (Soimas i
Gz aslined « (4 JEatdl) oyl cosm A 3 sl (2) @B puaiall Gadaizaig Vg = 20mL Loz
2 ¢ g3l IS Gllail) (O, ) Oamansai 53 Hlad Py Laiciall (ulidy Liia) (drammancsa¥l elald 310
{(Sd=2) P, =f (1) o) sy (o Crimn gy

(S ) dektl pa Vg =20mL mamandl 33N Sl a3y 23112

¢ 3laitl (0,) psmesa SUS HLE e Llee catieny a6 2.2

@ Sty potiall g 3.2

Soyadl hys 9 1L dems Wle  (2) parall d3is Gllaitl O) pomasa™ L5US 32 of Hliel 4.2
X g ol paEN e S v (28 T =294,4K

(S) Gyl Jaloeald €4 (ol 5w AL iyl il riticind @5 (S) Jloald € Fead o) 4.2

e § Lo s y9)lall b (gl Summensa¥ el Ja 5.2

LS He laas P s —Pf(oz) & GSl . % e
=t bis 9o f(OZ)“'-‘-" Poz(tlf?.)_ D) Ol O @3 ¢ ) deladl Caad ) e B2

Ll 1)) Tnad s (Jee Ll Dol (allait) b (o)

dP :
o ¥, )=2x107 XTO2 AN Pl e caend Jeolazll fuamad) e yudl Bylee Of (s 7.2
PO | PO N
e lanl in b g st G0 (Fe™ +3CT ) AN puoell i a Soplad Glinly ingpanl pms 8.2
$ 159V, (1) 0 IS e (e cl3 136 L.2.8.2

P. (kEPa
A 02 ( ) 5 ‘ < &“
iLanun
s
>
0 12 t (min )
J9i1 g adogt i

8 (e 42zl



2024 (quyas Lyghlens [ syt pale ina !/ 5udlpaall polall :3 5k (3 Olonial

A g pal!

(08 (w0 08 dxauall ) 08 (wo 05 Anisaall (3) Silnieo (04) S (L § g Spicns
(Hadi 13) : Joii ¢ el
(lalai 06) :cJoVl epyolll
s il Sepandl dalits dol Gduye M TdSalll s T
plad AL Gl Bl uad Posmgsnll Bratan ((S) puald)
.CD 9AB (maldl
oo Ml ey s s (3908 ad ol ]
(8) oatdl pa a3l 7B e pssl 095l P g sn i iyl e yedl O (1. 1.3
Adeszd Gle lugue § N zoW ildadig N pasas) adi qaslil.2.3
N9 N e iyl eyl f el Lo (J54.3.3
Aa5En e (2 (S) ueadl 2D oy 7 Lyl i’ (g3 il gl ol s s el yoll Jnannd T
PETV-P Y JUC-SP=SN | [y P="S W 1 | DO C9Y PESUNCRE I |
Silhe casa) @ (Posmsssll Lo (§) el Lo ,555 g"\]\fs/P soall flast Lass Y2 2.1
)L«l‘)]as‘_é..a.':j Gru‘ @@‘ Cgﬁjmp%égé.";\lﬁj M5M| ;\.l:qé;\]ys\.? FS/PLG:"L‘;

1 gyl

gl Slasgll s 53 G pladl 0l Coli 8us9 sus (Sl Joddl Jleaialy 3.1
T 9 Mg 96 smgsallinlullne ) 3)le ua-.1.2

T 9Mg 9G WLl ds @S smy U T (gHlull youllaye 2.2

el I (153N 3 ylue iz .3.2
puat) Yoo cuafgallola yaas o ys Cilwas N Joutadl Slaay.3

W=SPP=2N | . 67, S T syl youdl 2
1(x10 ]»m))l.w.u)]aau.«a.: ¢ T—s(sz.m_3)
7
3yl 108.2 2247 16h
oo 149.6 3655 06h
J=) 227,9 686 22h

il 3 (Jgdadl o) 1.3
M g punld s ) 2.3
7*=10.1j =24h . G =6,6Tx10""1SI :Cildane

8 (w0 5 dxaall



2024 qspa5 Lygllens / fuspad pale a2/ uiloyuall palall :33k 3 slaxidl

(k& 07 ) : JWI euyolll

s el A 00 (a3 9 (AL 9 (il e Sall Bge- Y (e pisnll B e W JB152l 9 Oilatent] Janind
Adleal Jloma 9 Loy hptnis

.gwg‘m JOLU) 4o glie g ALUSDL| A k) (3] (o il 102 B

\ 09 9 mdly e C liaw 38)yld Rilison iliyess inde G LS

K aaglin agl JBUg Wggama R ataglin a9l 3L (507 ) iulissll ule

R R e il 33mi R, 9C 5ad o i st ol ga ¢ R =20k Q
I =T 9 i) il g €l yoliall e 39Sy A Julatl gyl
|2 E 5ilipg €l iyt 4395 o8 5365 g

K 55l Wb

.3@‘5335‘}3&‘ ‘Q..u‘)..

AL C dad) doiis T

ol Byal3 93 Hima¥l auly (LS e walliy ¢ 1 asell 8 K Waldl aad £ =0Raxll we
(20520) sl IMs R aglit) 93 g JBLN 3y (s (bl 56 yolaid 2 =1 (1) il

$ eyl hatantl o wss bl e dlism gy i e ¢ S hatantl e Wt (5077 tuliss)l aas 13 1.1

¢ Pliyesall S3ell D el 9 7 Al HLal e Lule Ui 3511 Guwgyatl Byl gl 2.1
g =f (1) ol 3ualid jhzal @y dayy sy

R gt 8L Saylo (i (1) Hlyesadl 59200 yalad fudislaz) Walatl cass) 1.2

t
Tl Sl Byle dnsad cllas o WU ()= Ee 7 sylall Juis il lazliatatl 2.2
Colb g gkl E ilyessl syl 390 (o Jm tnad i g =1 (1) 3led! it e Ialazel 1.3
LT oyl
{C = ImF st e ruaad ) (340523

AZIR(V) 2]; A

of 20  f(s)
.‘,.,':n SRl R dagliddl dand s JT

Ll e Ialazely 2 aosll b K sl azd £ =0 Raslll wie 9 Lhss faylud) fatentl ol day
(BUEndl) asll I ratsmtl G st Ul yglad E o = g (1) i) (il pny @5 ety

8 et Ead W1 3 yallall a b 1.1

A =t e casninatant] oyl (st (1) Slresadl ySgml yelad iulolazt Watatl o (2.1

il (t)+iuc (t)=0

0O

Aplee et cllay 35l 5all 7 a3l ColB S

8 (w0 0 2xzal



2024 oy Lyallemy / sy pole vl 0iliall palall 550 b (loeial
_t
Rolal) il Bylaall sl (1) =Ee ™ aiatsal) Sohlo (s Slesall y5al a3l 5yleall 2.1
CE ¢y ¥ 58 5 e il @5 Dateatl Ga psatl E (1)

T 2 i
T bt o8 o :E‘M1 e ) g plady = 0idaslll 2 Ol pulall 0 (9. 1.3
aald Sl el nn el B9all E uacid (pe (doed « R iva9lal facsd ol 2.3

S e :% ol aie R, ag¥l JSEU Hgatl E p 580l e sl 3.3

tEc(mJ) 34l

N
6
------- e

0 5 t(s)
(Wl 07) : ! ¢ amd!
g2l euyoll
ol Joadll i (3 il damgs Bl 96 33 0o il snany g sall  HCOOH @938 ll siness
Jon e Aol Ailyd 9 o) g hagalied! yaed e i Al yd (1 ot gkl 100 B
i:ﬂ-ﬁhﬁl

el I 2, 250 Jagd 0 =25°C 5y =l n 33 e Cad Olulall Jss

A(H0% )+ A(HCOO™ ) =41x107S m* mol " . M (HCOOH ) = 46g .mol ™
S0 20 Clgd il s el dualya : S ¢ paudl
Jsasel]  Sladll (Ul o ¥ =100mL g (3 il HCOOH elugilil) yinas cpo M Layad iliga Co
oold Hlezm e gl ABLY ulds Liadc ¢, (atl 05wsm)3 gl jaasd (S, ) (ians ke Jalons e
.0y =48.38mSm ™ Lussd 3le Wlo die iuae gl Rl
Jelad auds Jgus 201201

+ P - a = ot - + - ~
.[H30 ]f ; _,u,t‘uﬁ(HCOO ), /1(H30 )s o vam[Hp ]f e, S 3
S 13 7, =11,8% 1077 o Jelasd) puisd i) el 1.2
A o oo 8 o) s PN e i 252
.(HCOOH /HCOO‘);\.;.L;:..U PRE K R 08 n S i 33

8 (o Taxzall



2024 gy Lyallemy / sy pole v i)/ Wilsnall polall 1550 b Oloeial

Naulys 3LdI(S, ) uaasd! Joloell cpa ¥, =20mL Lazes yslad €, ot s Al iad (e (3imezl) .4

¢ =2%10 2 mol L toll sjasenss (Na+ +0H—)¢,_3;,_an st S Ve ol i
bl imtll sy i CiEmG Raonesll mia o SuRapH A Gkl plassuls

(HCOO- HCOO~
log [_HCO—OH]] ey -(4J==2Y) log [|:HCOOIf:|] =f (Vb )
e e e e Bylat) Jelad Walas cossl . 1.4
2 HH Vo 38leai) qms e Lol (ne . 2.4
Ofs 21 ——— V,(mL) (S,) Jskmalic,, Aol 3sm 7 iassd (o (3. 3.4

3o o chagilhd) jaad el Auilya : I ¢330

oe Ng=1mol 9 HCOOH $osstll jas> o Ny =1mol gied ¢ Gyl (nseedd) fcdd Jleasiuls
el Conaal e fu Olylad fals| an CH;0H  Jymssll

- 8)95 M Sz Jlaaiol aal sus.1.1

$ sl Conasll jaes e Olylad Ralsl e dugl e 2.1

2L A g Jomesnll (pa Ja) alla )l aual dac @5 Saloell 3 A Jelad Walas casal 1.2

Xp = - \I;E I X, Al Jelad pulh 5)le Qimd.cu;’l\rﬂdj.\?u.\.cbu‘;cl.zz
+
Alad sl @ 7 37N Jelad 393y 5)le sl 3.2
@L‘uﬂ £ psd! (o)

8 (e 8 axzall



il 91 et AN 35139
2024 $ho o xSl Jg¥ poogtimal  SE 3 el Wb (e RSG Jale (ilagle - dagild
(&I 07 ) :Jg ¥ (o skl
.aw‘w@m(239Pu)239,,9,3,g.ug,,uamm\,;-1
] Blgd id 8yt i halid) Blgild Ersed WS upmdo 5 yalls o i kad N1 oL 8 ol i . 1. 1
(BT ) Sleladl Sladl an ylyazl
Bylyedl 339 doi il lalay 30 Y - alts - ilgtie - AL : AN e lad ) Ll yailad2. 1

8050 | 19l Lol 3o 1 g 20 239 pigriphecd ($9id| A Walae. 3. 1
A =239-4=235 . ) 4
Z 94 2 92 :@ Lﬁayéj!.ou:dy“’?_}p@w 94P7/l —> ZX —+ 2He L:,j...\j

CoPu = U + o icagmniy U oa X il
N (£)=Noe™ it paplla No g A Ay N (1) goladl padlbicd! opild . 1.2
e W e 28 g W s Caad Glenat) (69 il (a3l g ) ] il (0 et pasi 2.2

i diag N (fy,)=Nge ™12 ity s Wdy N (t)=Nge ™ uw :tl/zzmg—z)&i&kﬁg-

Lty = 1n§2_) O3 Aty =10 (2) rams In () Jaby e H12 :% v %:Noe—mm

:Aauld) Dol B NV ) Al 2gif dis ibu> 3.2

23
:mOxNA :1><6,02><10 :2,5><1021Noyaux :@@:&ﬁw|y
M 239 M N,

. N (t 1 N .
&3 el (sl a (gl (”2)=—=0,5 iaiag N (1) =—=2 (Lodd bl 1), Aad dusid. 1.3

N, 2 2
N (ty,)
N

0

N,

by =24,1x10%ans 1,15 5Ll e =0,500 A

_n(2)

e B ln(2)

tyy (24,1x10° x365 % 24 x 3600)

=9,12x10 Ps 7! . 1 it bl Cold wilwe

Ay =AN,=9,12x10""x2,5x10°' =2,28x10°Bq : 4, dautd Sbus>.2.3

: N ) Adlig¥) Andd) Aaga ¥ 3 (w0 25% (bt (550 )M 7 (o 311 e Lot Wik 3.3
; N (t

t =2t,,=48,2x10%ans 1,43 oLl pag N( )=1%50=0,25 a9 N (1)=25%N Loyl
0

x =94 Lo x Aad 1117

{y =239+1-(135+102)=3 i g Bl Y8t 17 3 Z
7 =94-42=52 - T .
SPu+ n — 'DTe +'0Mo +30n 239 agesighd! g yladdl Jelid Matas.2.1
VP 315 e Vi (5 A, = E, (5 Pu ) 3.1

AE, =225382,4—223589,9=1792,5MeV :AE  hug

"BMo §'5Te sl Jap S8l ¢ sams e - AE, = —E, ("$Te )~ E, (Mo )

Al e K20 Yol (ibaha /15 1 ;e 1 20l 2024 O 3 g sl oo sl



AE, =—(8,3x135)—(8,6x102)=-1997,7MeV :AE, %
E, (2;sz1 ) =AE,=1792,5MeV :E, (2;fpu) Ta o) Al 7 ikl 41

E,(%:Pu) _ 17925

=T7.5MeV | nucl :Los by s il s cssd At g3 ot i . 1.2

A 239
239 135 102 M alys E40n
Pu Te Mo Xra=dl2» Lyl qfU) E E .
24 22 = > :é‘ —(A ) <7I(123T2)<7[(1‘2§M0) :C)‘ s
2E WS Blgd B8 ay ylydtul il Cast (rOled Conts AY (5991 Hali¥l Cayyal e U3 (Bdlgy ead
Q9N 8 yliicuia

H(J) Jedl 3uorga o MeV 5urg3 239 pguigighedl (o 19 8153 sl (e E ;30| Adllad o> 2.2
E,, =|AE|=|AE, + AE,|=(1792,5-1997,7|=205,2MeV

B, =205.2%1:6%107" =3.3%10~"J
E, =P At =30x10° x10x24x3600=25,92x10"2J : E_ ails gl Adliall daud. 1.3

o 25,92x10"

=8,64x 10T iaiag r:EEe Lol E sl A3l dud

r 0.3
mN , " "
13
s ot R B0 et et sy

CN4Em  (6.02x10%x3,3x107)
(lalas 06 ) : k! (i wesid!
(AB ) a3 g S (S ) ol puucnd| 42 o ualya : J3¥1 ¢ joxl!
B oniai oyl aladl oyl 158(S ) el S0 Ayl caldl 2281101
Lo ygos Jgo 001393 30ke (pa yims JBl @l nm yo B OF LILILE
(S) el ke Addal! Ayl (Spll il (Joidr 2.1
a0 9 A Onnosl) (o (sl ) Slasll e Sl Loliaoei | Ten Budazy v 2 =2ax +v 5 3 o 3.1

]. 2 ]. =d
SV —1f.x.cos(180)|:5mv2 g Ec —‘W (f )‘:EC tased (AB ) ) o s
T .a:—L:‘?aag)L..:Jts)L,c‘ vzz—ixﬂzj diag

¢ (m?/s?)  y2ogx) " "
:vzzg(x);,l.ylp.a).l.z
V2 =g (x) et Auoly yf Alalal). 2.2
v22d % e dtslaalist) o xas™ S5 @it L L)
2
c=10m%s72, d:Av - 1’6:—6m.s_2 s
Ax 0-14
2 el FEMal (s fsllalls: vV, 9 0 A il f s (0 S A
3 > 2a=d :—6m.s'2:.\.=,3 @Lxméwbvz =2ax +vi
0] 0,2 x (m)

AN (e ALIG Jobor ibaghs /15 1 o 2 2iall 2024 e G 3 gy lni | fsiracl



-6 5

vy :\/E=3,16m.s_1:§i vj —c=10m?s7% ligauniy a=7:—3m.s_ 4l

f :—ma=—400><10_3><(—3)=1,2N A9 az—L:LgJJ A g
m
: B plogd) i puel| A gV 5 9 A B Adld) (30 S Deaed s 3.2
vy =4=2m.s" g vp=4mis T lisalasy AB =1m ol e
(1S) kil et A Ay dualyd : 31 ¢ el
:(Bx ,By )eall 2 B plogt! &iyalis b (S ) chiall il 4 2 diteilo s . 1

. |vg, =V
vB=2m.S_1:«i..P VB{VB —OB 9 V=09 x5 =0 2l g, Ll
By —

SF,, = maam W oyiad $1) oMl Galadl aosll 3 el e (g GOEN g3 Gadaty

ma, =0 — -
m #0 :&:}{ :.\,,;’(By )3(Bx )wj:d.\u.l.cbu.‘dbj P=ma :ax9

ma, =P =mg

a, .
(By ) sl oot (309 platib e ylocia 9 (BX ) idM ygoetl (389 tnakaiie nsim el (33 c{a gl

0
, =8
x(t)szt ......... (1) Vx(t):VB q =
1 A9 :@3{; Lo 1y =1,25x 2yl Walas. 2
Yy

2
| x ) X .
y = e X 703 y(x):Eg(v—j :@(2)@.39..53{,’3 t=v— :.x.?u(l)&»
B B B
|
Ly =1,25x 70y :2 04x2 .
X
Xo = 1yTC5 g xl :ly—cs ing Yo =1,25x2 lodd 1x o AN Abld) dad. 1.3
4
Xo = 0,45 =0,6m :£.&0 y.=45cm =0,45m los
1,25
0,6
t, =2C = 2= 0.35 ) 1 o bl B 2.3
Ve
Ve =\WVox AV, i :C gl BV ¢ mundl Ay daid

1

Ve, =Vg =2m.s

! L_”ij

ve=\(22+3)=3,6ms" )
Ve, =81 =10x0,3=3m.s

(ol 077 ) gyl L ol
NEESAI IR =S (PP gl NV L RS DT REN T

(o ranEn Jaa IMs- 2] 9l €7 99 Ao wiay (Sleanss 30 a0l yad 1.1
e (B s (Ox /R ed ) el i

(0,/H,0,) a0 H,0, =0, +2H" +2e :3usaMiiml Walatl

AdA (e RBl0 Jelor (ibahs /15 1 o 3 3iall 2024 O 3 g sl oo sl



(H,0,/H,0): oo HO,+2H*+2e” =2H,0 ¢lsyWiaadlHslatl.
s e pudd Jouo 2.1

Jeladl Walas 2H,0,(aq)=0,(g)+2H,0(I)
bA|ES | Jelazdl puds mol 55Ul fuess
SN x =0 , 0
G . - , 5532
;‘-.'::’L‘-;-" X max nO_zxmax X max
At il o5 =2VVf—(V02) JEDL A i € I e AN g il 3ylcall 3 (o 3.1
K
€, :2);/& gl coV =2x . diag Ny=2x_  :4ieg Ry—2X . =0:0lpldela) i Lo
2V, (0,) V. (O,)
= F 2 ol - 2. . el a5 .
cCog=——= 03 n(0,)=———F=x,, 4= Jeladlpuds Jous
0 V XV, o f( )) v, Jeladip 1942 (49
2x110 1 - b soes "
co=r— o =9.82mol I .8V (0,)=110L 5 V =1L {5 110V fuplall g o
x 2

63 e ¥ 6Ll € (Aoh! 0 U At ) Al gl .2

oas oL 33950 20ML yle Ol3iuola:@a (S ) Jakdl (we Vg =20mL pannd) 363 dulidl Al 1. 1.2
Sl () id e Jasitin 00laS e Copyity @) (O, ) et Il e (e bibas widsd 2.2
) pb! bt i . 3.2

Loa sl uld Hlea 5 ¢ sdall s el Jgloms A4 ¢ (aranesaW LS HE 3 (33952 « 2lo) ped]
EX e s ¥ pul A 4.2

P.(0,)V, =n,(0,)RT sy N (O0y) =X e ¢ Pl g (o Lisld
F; (0,)V,,
A AL

P (0,)=4.8x5x10° =24x10°Pa :hasoldlomy  « V, =1L =10"m’ e
X, = 24X10° X10° _ g o1 10~ mat A g
(8,31x294,4)

() Jbnald ¢ Atntd il 4.2

Vg =2X 0 a9 Ny =2x s LSS sal) Jodanll B dmnenssW cUll ln s e
2x__ 2x9,81x107

Ve  20x107

H(Sg) okt Jpkrald € At un Al Ao 25l gl 2 i

e, =cF =981x10"x10=9,81mol L™ iazas F =0 0 alas
C

c M § B> pame 59180 (B ylmll) Guma Y slL) a5 2

i ¢, =9.82mol L putal Gl cotpdly @ilud €5=9.81mol. L7 I3 fussyesh Giasil
s yuiasea y9)Lall 3 32 all Summecssl

(iEng alae W daddl Cauad ) Jelamdl pudi § ol ()9 miall (il 9o : 1)), bl il (o) e g 6.2

x
X (ty,) = %

S =9,81x107" mol .L™" .4l

A (e ALB0 Yol ibashas /15 1 ;e 4 22xiadl 2024 80 3 gyl Sloia ¥ g



P (0O,) .
: Py, (tl/z):¥gtagg

POz(t):XRT Wy P, (1)Vo, =ny (1)RT :isad t (asd aie G SHY (3936 (a
0,
x|\t,,|RT RT
Poz(tl/z)z%:@t=tl/2}w|mj P, (02)=xde.cLa.ﬁ\G\,gL@.ucj
0, 0,
P(O) i xmaxRT .
'POz(tl/z): f 5 2 é‘ PO2(Z1/2):TOQ Al 9

1 i L i {30y Ao Lot el
P, (0,) _24x10°

t,,=102min LaLGENy P, (t),)= =12x10°Pa

2
-5 dP02 o & - % IR . . 1 o
V0 (1) =2x10 x7;gutm‘w%@@wwm,umgsm;,L,,.,.7.2
P, V, 1 dx
X=—3—2 :&u P, (t)V, =xRT Lol 1% t)=——:0l X
RT 9 Oz() 0, 29 vol() VS dt U(‘h—’
-3 dP v dP
vvol (t): 3 10 X = ‘L.’:'Lcj vvol (t): o X = :‘U"“j
(20x107°x8,31x294,4)  dt V,RT — dt
dP
v (1)=2x107 x —22 . 4
vol( ) dt L5
1 =0 Aanll s ) dnadac ¥ duazend! As puad Anid il
dP 20-0)x10°
Voo (t)=2><1075><—02 :2><1075><( ) =3,33x107mol .L™'.min""'
dr |, 12-0

- elarnl lasdl 0o iy 3 Je el e e (e desior Lo U g+ Sk iy . 1.8.2
el &) (Fe3+ +3Cl—)(aq)‘;3m‘ ol el (Y Dilonie Wolug od Absaiad! Wokugll g4

H 0, (aq ) gz elald i ilsiall
tyyy Jelaml il (pd e adl g v (1) Sl Spazmantl o | e (o 2y clatangdl 2.8.2

AdA (e RBl0 Jelor (ibahs /15 1 o 5 3l 2024 O 3 g sl oo sl



2024 $lo gu paxidl L AN f g9k pusraa OE 3 S 2B Jols ilalw gl
(L& 06 ) : g1 (o skl
: i Wndkas!| (9ot S Wl Ligldd i . 1 T

" LB yoma ol el 2 sl

ol 30 (o Jal )l t\.a..:.." Tenny ‘5_).5)..43__...\14“ c,_,.l‘ L__’s " (&bh&l &ﬂﬁ) ) @m‘ Oealad!
" glucia fcn ) S lame IMS- Soglaiin Ol s s g allg

1Jatl B F @yl e (Bdaie uald 3 €apa ¢ ool yLll By F 9 F Joiay.2

H(S) el o Al 71 s ] (19500 P i pald Aot ) 4 gt (3 (o . 1.3
CD AB

aseitl feyudl Of tasS R~ o tdoed Al fuasdll udd e eedls CD >AB o alas

Al 09l Eng Sl ey L9 ¢ B 9 A (pauosll (s e nsal D 9C (pausosll (s cumgsal)
) a0l ABl e

ey 39503 Capr ¢ pueatd) (g Eal) amallall HLudl o add 0131 o V| ! dald 2.3
e il gl

Cms ) ey (39505 o ¢ a0 g al] ol Sl (o W dadl o s N zo¥1 Al
B 4 nasd ya ol

N5 N | s Gyl A gl §lad o i 3.3

. 1 s sl

a2 G5 yll) (S5 bl ) 98 inpal A o Buslyold il g 1. 1.1 1T
3 ;\.'4'.’\3 r_g.:x.t ;\Sm_g.x.t 4.:-.':3 ;\Sw‘ D”L:u ‘E,.LﬁjLép.LMJ 333.4 ¢ M‘)é).n o|.\...g (‘?.L._:]Lc tr).n 4@_}‘3
cl Al e eyl o RocniMi it

Lt s P oaglall s () puadd! gt 5555 1 F's /P 59l gl b i 2.1

Fsip= S sl (g pladl o daell 0938 s : 7 9 G g p g M g WA F | p 50kl 5yl
2

2
:FS/PI' mpM ¢

G 2

ing Fopp:—=@ Lo Adedll Oldogll Aea @ G pladl wdadl Culd 3409 .3.1

mpM ¢ r

- o1 Bl _MILIETILE _ gy ripe
m’kg s T ioa G amy 4 [G]:[ SIZAL L - =[LT[MTT] sames
[mp][Ms] [M ]

2ol 2 (P ) sl e (59 BN 0l Gdas : 7 g M5 3G oinplald il 46 puad 55kt 1.2
s9all 339 Loliwlly Fsip =mpa diny D Foy =Mpa risd LWLIE ol Gl (6550 pmpeled)

v _GmpMg . ayl s . o (s
Mp—=—"75 " 149 mpa:FS,P e ) M‘ B3V b}l‘g.a.‘ou‘

r =
GM , GM
YV = g.’wbj vV = 4o
r r

A (e ALB0 Yol ibashas /15 1 ;e 6 2xiiatt 2024 80 3 gyl Sloia ¥ g



¥ e e Al 5395 Hlaad N Csmg sl Wdyatieny Al Bcaill Bl Lol T &yld! y9ud! il pad .2.2

s
o Aty T _ﬂ o @las 7 M g G A T Gyl 59 bylis
GM g
T =2z 0 T =2zr gl
: Pl SO yalE 5yl 7 Liiiaa! . 3.2
2 2 2.3 3
.];3—: i =k é‘ T2 = il L OVY ) T =2 L..:MJ
r* GMg GM q GM g
Joud Jasal.1.3.3
gl r(><106km))L..,1I)!a§ -~ T &yl ygull 27 0
- Zrm)
3ya3! 108,2 2247 16h 2.97x107"°
o= 149,6 3657 06h 2.97x107
d=) 227,9 686 22h 2,97x107"

M AN Busgs yady 7 ladllCandy § il Susgs yiay T (5)lall youll
72 [((224%24)+16)x3600]

5 = =2.97x1075%m ™ 15,050 i gl il Jiie
r (108,2x106x103)

2
=k =2,97x10775%m ™ 1oiaed gl gL (o

(aia Yl €] G (938 O s «
-

M gl Wi > 2.3
47° 47t
dla

Gk GM
(L& 07 ) : !y sl
LS C And! ey T

Lo IM- ) Allaol (A Sliesal) a2l had sl gl AN e Agul! (507 ) Ayl .11
(el 37 eag e frasd M 2 Lyl (s Salalyd Hlgar Lnsys Bk ARG 3 ks oLl (1mas
il pigld) Ao gl 9 7 g gyl Byludl Ayl 2.1
g = (1) BAakE 3N ety dag) Dy iy

Ve — 4x10
S 6.67x101%x2.97x107%°

=2x10%kg .o Mg = =k Lyl

A (e ALBG Yol ibashas /15 1 o0 T2xialt 2024 80 3 gyl Sloia ¥ g



t R ag¥ JBLN (50 (v 11 (1) ki peadl gl yplacld Ak lal) Aalall. 1.2

M l1)  BN) ) iy g (1) b () = B i o) S5 g 38 s

dt dt
du, (t 1 . dug (t 1 _ du, (t
;t( )+RCMR (1)=0 gl ;t( ):RCMR (1) :acmg uy (t)=Ri :RC%:Q.@

du, (t E -* L .
ﬁ( ):——e Tl Jalihle gaup (1)=Ee 7o ke T ool Cald Bylis dgaeid 2.2
t T -

t t t
EFe r(_l+%j:ozw—5e B e T =0 i ksl b syl
- ”

1 1
T=RC 1o JEILg — —4+——=0 34l
= Ay Y Re G

oA i, = f (1) ol (o0 e 1.3
E=6V :1,a¢ =000l ga Mg uy (0)=Ee’ =E :Lou: E il selall 4 yaud) 59l
r=20s :has ol g 1y (7)=0,37E =0,37x6=2,22V Lol : T el Cols

T 20 _ B R
C = =010 =107F =1mF :amg 7=RC Lok :C = mF Q55 daw o) Gamd 2.3
.gngsf‘ SR R | dwglll! dad o 17
o)) b ARl Qo Q15 ettt . 1.1
I 7 (a3 Call S d”;t(t) +luc (1)=0:0a&d uc (1) e sl Adholad! Wakatl ol e 2.1
gl
tp (1) +uc (1) =0 :aed S592 pas 0p318 Bucdaty - Alyhics okl il Byl
RC x d’“‘gt(f) v (1)=0.dl g (1) =Ry (1)=RC * d”gt(f) ke
duc (¢ 1

7, =RC : MLy Z,t( )+R1C ue (£)=0 03l
AN AR E - (1) d3lald dda ) Bykalt 2.1

2t t
.Ec(t):%CEze Taodl ue(t)=FEe M Lol Ec(t)=%Cu§(t):oiﬁ.t_._'.

2t

- 1 2
Ec(t)=Ece " wwasuod E, =5CE

sl =0l < F i) Al ylss g i
y =%M|Ml&j’bﬂ@eﬁgt = 0 Al b yhedd ! 3 i . 1.3

Eqc =at +b :aEp =f (1) ieeld pulall Wolas

2t
dEC CE2 _ZT . TR . . e & & - & &
1
dE CE?
a=—%C =— s F = 0ms Waselll ey

AdA (e RBl0 Jelor (ibahs /15 1 o 8 3l 2024 O 3 g sl oo sl



2
'EC :—CE [-i-%CEZ 6‘ b:ECOZ%CEz :A;Jjgrﬁéij’\]‘)salwu\tbuswh bj
0
Eq =0 iaiiai¥ yome pa pulal) alolih Had’ iudys dad Oledl a9
r t 1 CE* 1 ..,
; | f=cLo Yollsg e sa lay — t+—CE“=0 :au
Gellall 429 291.3 . ey = > 9
7, =2x5=10s :aa9 %:SS Dy Oladl pa 1 7 Dot 7 !
== 1(_)3:10x103Q:10kQ:4.:..3 7, = R.C :Uod : R, deglid) anid s> 2.3
C 10

CE? =2E. 9 Eg :%CE2 L) s Al pgal) A pudl Sgil| E Ot (0 (30

2E =3 ‘ 2E
E :\/ o —\/2’<18XI0 =6V g E2 =50 uia
c 1073 C

z- - . A “ie - -
1 :31 Aarlll s Ry 93| S Wl E p A8l il 3.3

E.,=18mJ =18x107°J :{yaioldlcmy Ep =Eo —E. aiag Eq =Eo +Ep sl

Eo=L1x6mJ =6,6mJ =6,6x107J .clicaiyist :§:5S Wy

Ep =18x107°-6,6x107 =11,4x107°J 03

Jo Jais 335> Sl e 1 pagdT JLI 2 Wgand) AUl 00 Sb o

(Yol 07) : gu il (ot skl

L) o0 gLl i el Al yd : Jo¥1 ¢ paud!

HCOOH + H,0 =HCOO™ + H,0" 48 po chagilid) sand> Jolis Aakae . 1.1

s Je ke pddd Jouo 2.1

W | Jelidlpdds | gecOOH + H,0 = HCOO™ + HOY

R Nl x =0 n,=cW 0 0
;".‘-Ju:'." X na —X 5).3‘91’ X x
ailed X B —~%s Xy i

:l(HCOO‘), A,(HS()*), o, zm.,[mo*]f |
[Hp*]f :[Hcoo-]f s O :A(H30+)[H30+]f + A(HCOO‘)[HCOO‘L L)
g = [A(Hp* )+ A(HCOO -)J [Hp*]f ey

ad i

[H30+]f ] (A(H3O+)+/1(HCOO‘)) Sl

A (e ALB0 Yol ibashas /15 1 ;0 9 2xiiati 2024 80 3 gyl Sloia ¥ g



-3
(0" =M:1,18mol/m3:1,18><10_3mol/L ;[Hp*] Aad >
4110 i
T =11,8x1077 1o o il puid dilgeid! Aol 1.2

s Gagi Al a9 pU é Jusladdl Slearsall deladll : Iy 7, <10l oM

€ PR 3R e 2.2
(HO"]  118x10° x, |[HO']
. c = L =2 =102mol /L :03 7,=—L= A 5 das
’ 7 11,8x107? A .

M WS A >
m=c,V .M =0,01x100x107 x46 =46 x107 g =46mg 03 n,=c,V :% Lo
:(HCOOH /HCOO‘)z.gm PKa3Ka tiopand) il im0 J50 And > .3

(0" [HCoO ] [Hp*]j - (118x107)

Ka= = = _
[HCOOH |, c, —[H30+]f 0,01-1,18x10"°

=1,58x107" : Lo

pKa=-logKa = —1og(1,58><1o—5) =3,8 : o alaig

HCOOH +OH™ = HCOO™ + H,0 i mlad) Jokii Malawe .1.4
| HCOO™ |
[HCOOH |
1 | HCOO™ |
**[mcoon]

pH = pKa +log Ol dad V) LS eimo dandd Lol (i . 2.4

=0 :¢l pH=pKa :a=y st amiilaty e g

. ;
Yy =10mL : gl %:SmL : 1 Ol cpa O3]

:(S,) e, o) 3a A Aad (pe 3an1 3.4

Vo, =V pp LAasrsnin by ju ity 30l L

eV 2x107x10
20

oo il 93] ¢ €, = =10"mol / L 4l

Jna 20 gl s el Aty : L 32l

b B ilare S 1530 35U Sl in (e nblont g o L] s B398 Al Jlalie! Apad . 1.1
£ Leiall (e (e e

B A S i gy 100 350,81 St el ans (30 Ol plad ABLD) (30 gl 2. 1

.HCOOH + CH,0H = HCOOCH, + H,O :& x| b ju ¥ Js i Walaw. 1.2

Jeoliss : Jpnald pallad) auedl

Joil] Ol 3l i) e (poldaid! e

(e i ol ibahas /15 1 0 10 2xiatl 2024 e & 3 g il (e i
A



e lad! pddd Jodo 2.2

PAES ] HCOOH + CH,OH = HCOOCH, + H,0
R R | n, =1mol n,=1mol 0 0
A (i) g —X ng—X X X
el Mo =%y Hy %y Py %y
R ledll Sl K G X :ﬂ“!‘:‘é:’xf Al S L) pa Blis O e
1+VK

_ [HCOOCH;|, [H,0|,  n (HCOOCH,).n,(H,0)
[HCOOH|, [CH,0H], ~n,(HCOOH ).n;(CH,0H)

:0)lgl CuliB)lae Lyl
\/f—x/fxf:xf LY JK = i caiag K= 3 5 e 49
) (1-x/)
xf:£ 1 AL \/E:xf(l+«/l?) Y \/E:xf +xf\/f 149
1+VK

JE

X
.r:_—floozﬂlooz VK 100 s Uudd 39380 Bylis L 3.2

X o 1 1+vK

t : VK
" 1J oY K=4 e r= 100 1m9a ‘M@Lﬂ?-
et e
= \/Z 100 =66,6% ~67% :axd
1++/4

yodSuad] Bl (§ Sopebuiedd Gogebl
AN (s LB Sl ek /15 1 50 11 2200 2024 e & 3 g ] | sl

A



