TRUONG THPT CHUYEN PE THI NANG KHIEU LOP 10 HOA
NGUYEN TRAI Mon: Hoa hoc - Lan thir 2 — Niim hec 2022- 2023
T6 Hoéa hoc Ngay thi: Ngay 14 thang 11 nim 2022
Thoi gian lam bai: 180 phat
Cau 1 (4 diém):
1. Photpho tao thanh céac hop chat PF3 va PFs.

a) Dua vao thuyét luc day cua cac cap electron hoa tri (VSEPR), cho biét dang hinh hoc phan tir va

trang thai lai hod ctaa nguyén tir P trong cac phan tir trén. Tra loi kém theo cac hinh vé tuong tng.

b) Hay so sanh (c6 giai thich) d6 dai cac lién két P-F trong PFs.

¢) Trong hai florua ndi trén, phan tir cia hop chat ndo cé cuc, tai sa0?

d) N va P cling nim trong ciing nhém V(A). Nito c6 d& dang tao thanh hop chat NFs khong, tai sao?
2. Chudi phan ra cua U két thic ¢ chi (lead) %5 Pb . Trong chudi nay phai c6 bao nhiéu phan ra a va
bao nhiéu phan ra p- duoc ban ra?

3. Phan tir CuCl két tinh du6i dang lap phwong tam dién. Mang co so ciia CuCl nhu sau:
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Cac ion CI" xép theo kiéu lap phuong tdm mit, cac cation Cu* nho hon chiém hét s6 héc bét dién.
a. Tinh sb ion Cu* va CI" rdi suy ra sé phan tir CuCl chira trong mang tinh thé co so.
b. Xac dinh ban kinh ion Cu".

Cho: Khéi luong riéng D(CuCI) = 4,136 g/cm?® ; Ban kinh rer=1,84 A° ;

Nguyén tir khdi Cu=63,5; Cl =355

Cau 2 (4 diém): ‘ o q
1. Bot no ¢6 chura NaHCOs (sodium hydrogencarbonate), bot ng ra nhicu trong ché bien thuc pham (dac
biét Ia lam banh). Cho biét.
2NaHCO3 (s) — NaCO3 (s) + CO2 (g) + H20 (1)

Chat NaHCO; (s) Na2COs (s) CO2 (9) H.0 (1)
AH)s (kI mol™) | -950,8 -1130,68 -393,51 -285,83
Sl (W Ktmolt) |2 134,98 213,74 69,91

a) Tinh S, (NaHCOs (8)). Biét A S),, = 215, 23 J K™,

b) Tinh A G,
¢) Vi sao khi bao quan, can tranh dé bot nd ¢ noi c6 nhiét do cao.

2. Cho 150 gam CO; & 273,15 K va 1,01325.10° Pa (hay 1 atm). Xéc dinh nhiét, cdng, bién thién noi
nang, bién thién entanpi trong cac qua trinh sau day duogc tién hanh thuan nghich nhiét dong khi dan
dang ap dén thé tich 200 it
3. Cho phan tng: 2N20s) — 4NO2¢y + Oz
Phuong trinh luat toc do cia phan tng c6 dang: v =k. (Cy,0.)"

Gia tri tbc do dau caa N2Os tai 25°C duoc cho trong bang duéi day:

Cn,0 M 0,150 0,350 0,650
Tc do, mol.I".phit? 3,42.10* 7,98.10* 1,48.10°3
a) Xéc dinh bac phan tng va tinh hang s tbc do phan tng.

b) Tinh thoi gian can dé nong d6 N2Os giam tir 0,150M xuéng con 0,050M.
¢) Téc do dau caa phan ung khi nong do N2Os bang 0,150M 1a 2,37.10°° mol.I" .phit™ tai 40°C. Xéc
dinh nang luwgng hoat hoa cua phan ung.




Cau 3 (4 diém):
1. Can bang cac phan tng oxi hda — khir sau theo phuong phép thing bang electron
a) Al + HNO3; —— AI(NO3)3 + NxOy + H20
b) K>SOz + KoCr207+ KHSOs ——  KoSOs + Cra(SO4)s + H20
2. b6t chay hoan toan 3 gam mot mau than c6 chua tap chét S. Khi thu dugc cho hap thu hoan toan bai
0,5 lit dung dich NaOH 1,5M dugc dung dich A, chtra 2 mudi va cé xat du. Cho khi Clz (dw) suc vao
dung dich A, sau khi phan tmg xong thu dugc dung dich B, cho dung dich B tac dung véi dung dich
BaCl, du thu dugc a gam két tua, néu hoa tan lwong két taa nay vao dung dich HCI du con lai 3,495
gam chat ran.
Tinh % khéi luong C; S trong mau than va thé tich khi Cl, (dktc) di tham gia phan ang.
3. Hop chat A ¢6 cong thic phan tir M2X.
* Tng s cac hat trong hop chit 1a 116, trong d6 s6 hat mang dién nhiéu hon sé hat khdng mang
dién la 36.
* Khi lugng nguyén tir X 16n hon M 1a 9u.
* Tng s6 3 loai hat trong X% nhiéu hon trong M* 14 17.
a) Xac dinh sb hiéu cua M va X. Xac dinh hop chat A? Viét cAu hinh e caa M* va X%
b) Cho 2,34g hop chat A tac dung vai dung dich M’(NOs). thu dugc 2,8662g két tua B. Xac dinh
khéi lwong nguyén tir M”.
¢) Nguyén té M’ & trén ¢ 2 dong vi Y, Z biét tong s6 khdi 1a 128. S6 nguyén tir dong vi Y = 0,37
s nguyén tir déng vi Z. Xac dinh sé khéi cua Y, Z.
Cau 4(4 diém):
1. Axit xyanhydric HCN la mot axit yéu c6 hang sé phan li K, = 4.93x10 %
Tinh pH caa dung dich HCN 1,00 M.
2. Dung dich A gdom CH3COOH 0,010 M va NH4CI 0,200 M. Tinh pH cua dung dich A.
Cho: pKa( CH3COOH) =4,76; pKa (NHs") =9,24
3. Tron 15,00ml dung dich CHsCOONa 0,03M véi 30,00ml dung dich HCOONa 0,15 M. Tinh pH cua
dung dich thu duoc.
Cho: CH3COO™ + H,O0 —= CH3COOH + OH"  Kp=107°?%

HCOO  + H.O ——= HCOOH + OH" Kp=1010%

Cau 5(4 diém):

1. Hoa tan hét 0,66 gam mét don axit hiru co (viét tit 1a HA) vao nude dén mic 50 mL, dwgc dung dich
A. Tién hanh chuan d¢ dung dich A bang dung dich chuan NaOH 0,125 M. Biét rang: khi thém 25 mL
dung dich NaOH vao dung dich A thi pH cua dung dich thu duoc bing 4,68; khi thém 60 mL dung dich
NaOH vao dung dich A thi dat t6i diém tuong duong (phan (ng xay ra vira du).

a. Tinh khéi lwong mol cua axit HA va cong thic phan tir caa HA

b. Tinh hing s axit K, cua HA.

2. Mot dung dich hdn hop A gém HCI 0,1M va HsPO4 0,1M.

a. Tinh pH cua dung dich A.

b. Tinh thé tich dung dich NaOH 0,1M can dé chuan d6 100 ml dung dich A d&én pH = 4,4.

Cho H3PO4 co pKal =2,15; pKaz =7,21; pKag =12,40



Noi dung

Piem

a. Cong thirc VSEPR cua PF3 dang AXsE:.
Tinh dén ca sip Xep khong gian cua cac cap electron khong lién két thi PF3
c6 cau tric tir dién con néu dua vao sy sap xép cac nguyén tir thi PF3 ¢6 ciu tric
hinh chép tam giac.

Hinh hoc electron cua PF3 Hinh hoc phan tir cia PF3
* P trong PFs & trang thai lai hoa spd.
*Cong thac VSEPR cua PFs dang AXsEo
Dua vao sy sap xép cac cip electron cing nhu dua Va0 sy sap xép cac nguyén tur
trong phan tir thi PFs ¢6 cau trac ludng thap tam giac.

F
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Hinh hoc electron v?ﬂLv‘mh hoc phén td clia PFs

b. So sanh do dai céc lién két trong phan tir PFs.
- Mai lién két truc chiu tac dong cua ba luc day vudng goc.
- Mai lién két bién chi chiu tac dong cua hai lec day vudng goc va hai lec
day vai goc lién két 120°. Lyc day véi goc lién két 120° yéu hon nhiéu so
Vi luc day céc lién két vuong goc. Nhu vay, cac nguyén tir F trén cac lién
két truc bi day manh hon (3 luc day cua céc lién két vudng goc) so vai cac
nguyén tir F tham gia cé4c lién két bién. Do dai cua hai lién két truc 1on hon
chat it so vai 3 lién két bién. (Su do do dai lién két biang nhiéu xa electron
pha khi cho d6 dai lién két truc P-F bang 158 pm con d6 dai hai lién két bién
153 pm).
c. Mac du cac lién két P-F 12 phan cuc, nhung phan tir PFs hoan toan d6i xing
nén cac ludng cuc cuc bo bu trir 1an nhau lam cho phan tir trong toan bo la
khong phén cuc.
Phan tir PF3 khong hoan toan ddi xang nén co cuc.
d. Mudn tao thanh NFs, 1 electron 2s trong nguyén tir N phai chuyén sang 16p
electron c6 n = 3 dé nguyén tir N c6 5 electron doc than. Sy chuyén nhu vay doi hoi
nang luong rat 16n. Ngoai ra, ban kinh ciia nguyén tir N nho gay tro ngai khong
gian cho viéc tao thanh phan tir NFs. Vi thé, cho dén nay, viéc ¢ lap phan tar NFs
van 1a kho khan.
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wU— LPb+xSHe+yp”

Bao toan sb khoi: 238 =206 + 4x (1)
Bdo toan di¢n tich: 92 =82 +2x -y (2)
Bao toan dién tich: 92 =82 +8x2 —y=y =6

B4o toan s6 khoi: 238 =x+8x4 =>x =206
Vay phan tng chung cua qua trinh: s U — “0Pb+85He + 63

0,5

a. S6 ion CI™ trong mot 6 co s 8.1/8 + 6.1/2 = 4




Sé ion Cu™ trong mot 6 co so: 12.1/4 + 1.1 = 4;
S6 phan tir CuCl trong mot 6 co so lan = 4.
b. Khéi luong riéng cua CuCl 1a:
D =(n.M)/(Na.2®) - a=5,42.108 cm (a la canh cua hinh lap phuong)
CO: 2.(rc* +rcr) =a=5,42.10% cm
— et = 0,87.10% cm
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Noi dung

Piém

a) Ap dung céng thirc: Ta co:

A S =Srs Hon T Ses ©o, ) T Ses (Na,CO5,5) — 2S5 (NaHCO;, 5)

= Shos o, =%>< (134,98 + 213,74+ 69,91 215,23) =101,7 J K™ mol™*

b) Ap dung cong thic:

AG’=AH’-TAS

A Hogs = AfH3g Hon T A Hge 0,0) 1A Hge (Na,CO,.5) — 20 He (NaHCO, )

= Ang% = (—285,83-393,51-1130,68) + 2x950,8 =91,58 kJ

= A,G® =91,58-298x 215,23x10°° = 27,44 k]

¢) Nhan thay A G° >0, nén & nhiét @9 thwong NaHCO3 bén. Nhung ArHC >
0 nén phan wng phan hay NaHCO3 la phan wng thu nhiét; mat khac gia tri

ArHO ciing khong qua 16mn, do @6 néu dé NaHCO3 & nhirng noi c6 nhiét do
cao thi NaHCO:s sé bi phan hiy theo phan &ng trén.
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Dan né dang ap:
T,=273,15K T,
P, =latm P, =latm
2V, =76,36lit 7V, =200t
C,=37,1J.mol™.K™ C,=37,1J.mol™*.K™

150gamCO

)
AU = Q, = [ nCydT =nC, (T, ~T)) =n(C, —R)(%—l)Tl
T 1

= D0 (37,1-8,314)(-2 2 1) 27315 =43, 402K
m 76,36

vV 150 200
=AH =nC,(T,-T,) =nC, (-2 -1)T, =—>.37,1(—=— —1).273,15 =55,938k]J
QP P( 2 l) P(\/l ) 1 44 1(76,36 )
W =—P(V, —V,) =—101325(200—76,36).10° = - 12,528 kJ

AU =AH +W =55,938 -12,528 = 43,41 kJ
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a.
Biéu thirc ciia dinh luat téc ¢ phan tng cho phan (ng trén va tinh hang s téc
do phan ung.

v = k.[N20s]"
Dua vao sb liéu cho suy ra x = 1 hay v = k.[N20s]
Tinh k cua céc thi nghiém suy ra k trung binh k = 2,28.10°3 (phat?)

b.

0,5




Thoi gian can dé nong do N2Os giam tir 0,150M xuong con 0,050M. 05
Ap dung biéu thic caa dong hoc bac nhat:
0
kt= InNGL 0150 5 5 104 T = 481 phit
[N,O.] 0,050
Toc do dau cua phan ting khi nong d6 N2Os bang 0,150M la 2,37.10°3, :
mol.It.phat? tai 40°C. Ning lwong hoat hoa cua phan ung.
Tai 40°C c6 k2 =2,37.10°°: 0,150 = 1,58.10 (phut™)
Ap dung phuong trinh Arrhenus:
In k,]_E, (1 1 Thay céc s6 licu: In 158107 )_ E, ( 1 1 j
k) RI\T, T,) Y CRCSONCUT 528107 ) 8,314\ 208 313
= Ea=1,00.10° (J/mol)
Cau 3 ‘ Néi dung Piém
1 Trinh bay cach cén bang 1,0
Al + HNO3z —— AI(NO3)3 + NxOy + H20
KoSOs + KoCroO7 + KHSOs ——  KoSOs + Cra(SOs)3 + H20
2 Phuong trinh phan ung:
C+ 02— CO: 1)
mol X X
S+ 02— SOz (2)
y y , ~ (mol)
Goi s6 mol C trong mau than la x; s6 mol S trong mau than lay — 12x + 32y =
3.
Khi cho CO2; SO, vao dung dich NaOH du: 0,5
CO2 + 2NaOH — NaxCOs + H20 (3)
SOz + 2NaOH — NaS03 + H20 4)
Cho khi Cl2 vao dung dich A (Na.CO3z; Na2SOs; NaOH du)
Cl, + 2NaOH — NaClO + NaCl + H,0O (5)
2NaOH + Cl2 + Na;SOs — Na S04+ 2NaCl + H.O  (6)
Trong dung dich B c6: Na2COs; Na2SO4; NaCl; NaClO. Khi cho BaCl; vao ta
co:
BaCl, + Na,CO3 — BaCOs\ + 2NaCl (7) 05
X X ’
BaCl, + Na;SO4 — BaSO4 + 2NaCl (8) 0.5
y y ’
Hoa tan ket tta vao dung dich HCI ¢c6 phan tng, BaCOs tan.
NazCOs + 2HCI — 2NaCl + CO.T + H;0
Vay : BaSO4 = 3,495 g = 0,015mol
Vay y = 0,015 mol -» mS= 0,48 gam — %S = 16%
7 mC = 2,52 gam — %C = 84%
Theé tich Cl> (dktc) tham gia phan tng: nCl.=1.0,3/2
— V(Cl2) =0,3.22,4/2 = 3,36 lit
3 a) it an...

Z(ZZM + N|v|)+22x+ Nx =116
AZm + 2Zx— (2Nm+ Nx) = 36




(Zx+ Nx) - (Zm + Nm)=9 0,5
(2Zx+ Nx + 2) - (2Zm + Nm-1)= 17 0,5
=>Zw=11, Zx=16=>A: Na>S
=> Na*: 1s%2s22pb; 5% 1s22522p®3s23p° 0,5
b) NazS + M'(NOz), ——>M'S{ + 2NaNOs
na=n| <=> M'=63,54 => M": Cu
c) Av+Az=128; (0,37Ay+A7)/1,37=63,54 =>Ay=65; Az=63
Cau 4 Néi dung Piém
1 HCN ¢ CN- + H* Ky=107% 0,5
H.O ¢ HY  + OH Ky=10%
Vi Ka.Ca >> Kw => Bé qua sw phan ly ciia nwéc
[H*] =222 x 10°M = pH = 4.65 0,5
2 NHsCl—»  NHs"™+Cl- ‘
Trong dung dich cé cac can bang sau:
HAc f Ac + H*  Ka=10476
NHs"  f NHs + H* K; =109
HO f HY  + OH Ky=10% 0,5
Vi K1C1>> KoCo, Kw; bo qua su phan li cua nudc va NH4™, tinh theo:
HAc f Ac + H*  Ka=10-476
C 0,01
[T 0,01-x X X
Taco: K zxiz:lo%%
17(0,01-x) 05
—x= [H*] = 4,083.10* M=>pH = 3,39 ’
3 0,03.15 0,15.30
CH,CO00™ A2 0,01M CHCOO’ = =0,1M
Cac can bang: H0 —— H*'+ OH Kw (1)
CHsCOO™ + H20 —= CH3sCOOH + OH" Kp=10%% (2)
HCOO" + H,O ——= HCOOH + OH" Kp= 10102 (3)
Do Ko. Cyyy 0 = 101 =K', C, o, = 10742 cho nén khong thé tinh gan
dung theo mot can bang. 05
DKP: h=[H"]=[OH" |-[CH,COOH]-[HCOOH]
= KW
1+ K[ CH,CO0™ |+(K,) ™[ HCOO" ] 0.5

Chép nhan| CH,COO" | =0.01; [ HCOO" | =0,10 va thay vao (4) dé tinh hy

-14
hi= \/ 10 =2,96.10"°,

1+10%.10* +10°™.10™*




Tir gia tri hy tinh lai [ CH,COO™ | [ HCOO" | theo céc biéu thirc sau:

- 10—4,76 - 0’5
[cHco0 | =0, 010; 575 510 ~ 0L [CH,COO" |
) 10737 )
[HCOO | = 010 0% 1206107 "0 T [HCcoo ],
Vay két qua lap. 0.5
Vay h=2,96.10° = 105 _, pH= 8,53
Cau5 | Nai dung Piém
1 HA = H + A (1)
H').[AT]
K = T[HA] ()
0,5
[HA]
[H']=Ka [ a7 (3)
Phan {mg chuan 46 HA: HA + OH— A~ + H,0 (4)
a.
0,5
0,66
NHA = : npa = Nnaon = 0,06 x 0,1250
Miia
0,66
— =0,06 x 0,1250—> Mia = 88 (g. mol ™)
Miia
b.
Tinh K,. Tir (3) va (4) rat ra trong qua trinh chuan do 10
Sé mol HA con lai ’
[H.] - K Z
Sé mol HA da phan (rng
pH=4,68—> [H']=2,09.10"
& 60 x 0,1250 - 25 x 0,1250
2,09. 10 "= Ka —2550,1250
_ ., 60-25
=Ka =35
=  Ki= 1,49.107
2 a. Cac can bang trong dung dich
HCl— H' + CI
0,1 0,1 M
H:POsS HY + HPOs (1) Ka 0,5

H.POsS HY + HPOsZ (2) Ka
HPOs S H' + PO 3) Kas
H,05 H* + OH 4) Ku




Kar>>Ka2>>Kaz bo qua (2), (3)
Do Ky rat bé nén ta ciing bo qua (4).

Do d6 can bang (1) la cha yéu
H:POs 5 H* + HPOs (1) Ka
C 0,1 0,1
Cb 0,1-x 0,1+4x X

Ka1 = (0,1+x).x /(0,1-x) = 10215
x =0,006
= [H+]=0,106 = pH = 0,97

b.
NaOH + HCI — NaCl + H20
0,01 mol 0,01 mol

Gia sir NaOH trung hoa vira hét nac 1 cia HsPO4 thi dung dich bao gdm NaCl
va NaH2PO..
Gan dung: pH = (pKa1+pKa2)/2 = 4,68 > 4 4.
Do d6, NaOH chua trung hoa hét nic 1 cia HsPO..
Dung dich thu duoc 1a dung dich dém gém NaH2PO4 va H3PO4

HsPOs + NaOH — NaH:POs + H20

0,01 mol a mol
0,01 -a 0 a
NaH,PQ,]
H=pKas + | [#
PR PR 8, Po,]
44=215+ lg—2 <5 a=9,944.10° mol

0,01-a

Meor = 0,01 + 9,944.10° = 0,019944 mol
Viuon = g = 0,199,44(1) =199,44ml
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