TRUONG THPT CHUYEN PE THI NANG KHIEU LGP 11 HOA
NGUYEN TRAI Moén: Héa hoc - Lian thir 1 — Nim hoc 2023- 2024
T6 Héa hoc Ngay thi: Ngay 23 thang 10 nim 2023
Thoi gian lam bai: 180 phit

Cau 1. (2,0 diém)
1. Cho céc chat XeF», XeFs, XeOFs. Viét cong thirc Lewis, dy doan cAu tric hinh hoc, trang
thai lai hod ctia nguyén tlr trung tam trong timg phan tir,
2. Dong vi phong xa ;31 duge ding dudi dang Nal dé diéu tri ung thyr tuyén gidp. Chit nay phéng

xa hat B~ voichu ki bz’m hiy 12 8.05 ngay.

a) Viét phuong trinh ciia phan img phén ra hat nhan '511.

b) Néu miu ban diu chira 1,5 b 's;1thi trong S phiit c6 bao nhiéu hat #~ dugc phéng ra? Coi

nguyén tir khdi ciia :3:1 bing s6 khéi.

Cau 2. (2,0 diém)

1. Thuc hién gidn nd dang nhiét 3,00 mol khi COz & nhiét d6 15°C vdi ap suét c¢d dinh bén
ngodi bing 1,00 bar. Thé tich ban dau va thé tich cudi ciia khi lan Iwot 12 10,0 L va 30,0 L. Gia
str khi COz 1a khi ly tuéng.
a. Hay tinh bién thién entropi ctia hé (ASsys) va ciia mdi truong xung quanh (ASsyr)
b. Tinh bién thién entropi cia vii tru (ASun;). Két qua thu dugc ¢6 phtt hop véi nguyén Iy thir
hai cua nhiét dong lyc hoc khéng?
2. B6i v6i phan (g dé hidro héa etan: C;He = CaHi g+ Ha gy (1) 6 céc sb liéu sau:

AG%qox = 22,39 kJ.mol"! va cac gia tri entropy dugc ghi ¢ bang dudi day:
Chit H: C2Hg C2Hs«
%00 (J.mol! K- 163.0 319,7 291,7
a. Tinh Kp cta phan tng (1) tai 900K. :
b. Tinh AH%gok ctia phin ung C2Hs o+ Ha (y— CaHe

Ciu 3. (2,0 diém)
1. Cho biét K, (CH;COOH) = 1,78.10°. Hay tinh pH cia dung dich X chta déng thoi
CH3COOH 0,1M va CH3COONa 0,1 M.
2. Hép thu hoan toan 0 ,010 mol khi H>S vao nude cit, thu duge 100,0 mL dung dich A.
Trén 10,0 mL dung dich A véi 10,0 mL dung dich FeClz 0,02 M, thu duoe 20,0 mL dung dich
B. C6 két tiia xut hién tir dung dich B hay khong?
Cho biét: pKs(FeS) = 17,2; pKai(H2S) = 7,02; pKa2(H2S) = 12,90;
*B(FeOH") = 102,
Ciu 4. (2,5 diém)
1. Xéc dinh cu hinh (R)/(S) tai trung tm bat d5i cia chit sau.
HC £y
F')\:ct-la
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2. So sdnh e acid cac chat sau va giai thich:

v O

Xy (A)
3. Goi tén theo danh phap hé thong cia chit sau day:

4,
a) So sanh nhiét do soi cua cac chat sau, giai thich? //
N
|

b) Luc base ciia pyridin 1én hon pyrol. Giai thich
> H
| /)
o
N N

Pyridin Pyrol
Ciu 5. (3,0 diém)
Viét co ché céc phan tng sau:
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Ciu 6. ( 2,5 diém)
1. Cho so d6 phan {mg sau:

LO; CrOg, H,S0, 8 C,H;0H ¢ 1-CoH1sONa, CHs0H D - LLIAIH ¥
2.(CH;),8 H,0 H;304 2HH,0 2.H,0

(C13H2407)
Cho biét cong thire céu tao céc chét A,B,C,DF.
2

Cocaine 12 mét alkaloid dugc phan lap tir cdy coca bai Niemann (1860). C6 thé tng hop cocaine
theo so dd phan (mg sau:

_Me
COOEt 0 A N
[ L. Ll.‘x]H,; (dlf) P PCC MeOEC\/u\/ 2 CO:Me
e S > Py o
- 2. H0" CHClL -
COGEL. et 1M -
Diethyl succinate CO.H 0]
| : @)\
; & TR N Y@
-CO- Ni, 0
Cocaine

Xéc dinh céng thirc céu tao cua cac hop chét Py, Py, P; va Py trong so @b trén.




Ciu 7. (2,0 diém)
1. T H20, dd voi, NH;, O, chat xiic tic va phuong tién ki thudt cdn thiét, hay viét phuong
trinh phan tng diéu ché:

a. NH4HCO3

b. NH4NO3
2. Cho BaO tic dung vdi dung dich H2SO4 thu dugc két tia A va dung dich B. Cho B tac dung
v6i Al du thu dugc dung dich D va khi E. Thém K>CO; vao dung dich D thay tao két tia F,
Xéc dinh cdc chat A, B, D, E, F va viét phuong trinh phan tmg xay ra.
Ciu 8. (4,0 diém) ,
1. Hoa tan hoan toan 25,52g hén hop A gém FeCOs va FexOy trong dung dich HCI du thu duoc
khi CO2 va dung dich B. Cho khi CO; hip thu hét vio 400 ml dung dich NaOH 1,5M thu
duge dung dich C. Cé can dung dich C thu duge 27,12 gam chét rén. Cho dung dich NaOH
dén du vao dung dich B thu duoc két tua, loc lz’iy két tia nung ngoai khong khi thu dugc 21,6
gam mét oxit duy nhit cua sit.

Xac dinh cong thic cia Fe Oy ?

2. Cho 42,3 gam kim loai M tan trong dung dich HNOs du, thu duogc 8,064 lit hon hop hai khi
khéng mau cé ti khéi so véi Ha bing 16,75 (trong d6 c6 mot khi hoa nau trong khéng khi) va
dung dich X. C6 can cin than X, thu dugce 179,28 gam chit rén Z khan.
a) Xéc dinh M.
b) Xéc dinh phan trim khdi luong nito ¢6 trong Z.
3. Hon hop X gdém Mg, Fe, Fe;04 va CuO trong dé nguyén td oxi chiém 16,0% khéi luong
cua X. Hoa tan hoan toan m gam X trong V lit dung dich Y chita (H2S04 0,83M va NaNOjs
0,3M), thu dugc dung dich Z chi chira 3,275m gam muébi trung hoa va 1,008 lit khi NO
(dktc). Biét dung dich Z phan ting vira di véi 400 ml dung dich KOH 1,9M. Tinh gia tri
citamvaVv? :
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Ciau 1. (2,0 diém)

1. Cho cac chit XeF,, XeFs, XeOFs. Viét cong thirc Lewis, du doan céu tric hinh hoc, trang

théi lai hod cia nguyén tir trung tim trong tirng phén tir.

2. Pong vi phong xa 11 duge ding dudi dang Nal dé diéu tri ung thu tuyén gidp. Chit ndy phéng

xa hat B7véi chu ki ban hay 1a 8,05 ngay.

a) Viét phuong trinh cita phan (mg phan ri hat nhan "J,1.

b) Néu mau ban dau chira 1,5 pg '}, Ithi trong 5 phiit ¢6 bao nhiéu hat £~ dugc phéng ra? Coi
nguyén tir khdi cia 5,1 bing sb khéi.

Ciu 1. (2,0 diém)
1. 0,25x3=0,75d
Cong thirc Lewis:

]l: : :(R
:1'5—.}-(:3—5: :F—Xe—F: ‘E—iXe—l_}:‘
s "8 B se .. I o . / \
.F. - :E: : .[.? H
Céu trac hinh hoc:
i i
F F
P e F—Xe—F o
| F/ ~p
F ,
Thing Vudng phéng Thap vudng (chép tir giac)

XeF2: Xe ¢ trang thai lai hod sp*d
XeFa: Xe & trang thai lai hod sp*d?
XeOFa4: Xe & trang thai lai hoa sp’d?
2.1,25diém (ya: 0,254d; yb: 1,0d)
a. Phuong trinh cia phan img phin rd: '51— '} Xe+ Je

b. S6 hat B dugc phéng ra m3i phit bang s& hat nhan '} 1bj phén ri trong méi phii.

S6 hat nhan '5;Ibj phdn ra trong m&i phit 12 hoat dong phéng xa cia '}l theo dom vi
phéan ri/phiit.

In2

—_— =5,9795.107 ( phuit
8,05.24.60 )

Hing s6 phéng xa ciia "B 1R k =

Lsi0?
131
Hoat d5 phéng xa cita man ban dén 12 A, =k.N, =5,9795.107.6,983.10° =4,175.10"
{phén ri/phiit) ' :

S0 hat B~ dwge phdng ra trong S phit 12 4,175.10" . 5 =2,0875.10'2 (hat)

S6 hat nhan 3,7 trong mAu ban diu la N, = 6,02.10" =6,893.10" (hat)




Ciu 2. (2,0 diém)

1. Thuc hién gidn né dang nhiét 3,00 mol khi CO2 ¢ nhiét d§ 15°C véi p sudt ¢ dinh bén

ngoai bing 1,00 bar. Thé tich ban d&u v thé tich cubi ciia khi 1in luot 12 10,0 L va 30,0 L. Gia

str khi CO; 1a khi ly twéng.

a. Hay tinh bién thién entropi ciia hé (ASsys) va clia moi trrdmg xung quanh (ASsy)

b. Tinh bién thién entropi ciia vil tru (ASuni). Két qua thu duge c6 pht hop véi nguyén 1y thir

hai ctia nhiét dong luc hoc khéng?

2. Déi véi phan tmg d& hidro hda etan: C2Hs = CaHs g9+ Ha g9 (1) 6 céc sb lidu sau:
AG%o0x = 22,39 kJ.mol"! va céc gia tri entropy duoc ghi & bang dudi day:

Chat H: C2Hs C2Hy

S%oox (J.mol”! K1) 163.0 319,7 291,7

a. Tinh Kp ctia phan ing (1) tai 900K.
b. Tinh AH%qok ctia phan tmg C2Hz o+ Hz (9—> C2Hs g
Ciu 2. (2,0 diém)
1.1,0 d (a. 0,75; b. 0,25)
a.
M6 ta qué trinh: Trang thai | Trang thai 2
Vi=10L, Ti1=313,15K V2=30L, T2=313,15K

AS = mR’]nE = 3.8,3]4.1n£ =27,4J. K
7 Vi 10
V&i méi trudng xung quanh, qua trinh gidn né kém theo su bién di ning lugng:
q = Pogosi. AV = 105 N/mZ (30.10° m®- 10.10m?) = 2000 J
Do nhiét @6 méi trudng khong dbi, ta co:
. L B
& TS
b.
ASténg = ASsys + ASsur = 20 JK™' > 0, qué trinh tu dién bién.
Piéu nay pht hop véi nguyén li thi hai cia nhiét dong luc hoc.
2.1,58 (Mai y: 0,5 @)
a. Ap dung cong thirc

G°=-RTInK;— InK, =AG®/RT = —22390J / mol =-299
8,314(J / mol. K)900K
— K, =5,03.102,
b.  Ap dung AG%oox =AH%00x —TAS® sooxc ,
Déi véi phan tmg:  C2Hs g + Ha g9—> CaHs g )

AG00k = -22,39kJ/mol
AS%q0k = S%an6 - (S%cama + S%2 ) =-135 J/mol.K
Ta co: AH%00x =AG 00k + T.AS%o0x = -143,890 kJ/mol cho phan tmg (2).

Céu 3. (2,0 diém)

1. Cho biét K, (CH;COOH) = 1,78.10°. Hay tinh pH cua dung dich X chira déng thoi
CH3COOH 0,1M va CH3COONa 0,1M.

2. Hép thu hoan toan 0,010 mol khi H>S vao nudc cét, thu duge 100,0 mL dung dich A.




Tron 10,0 mL dung dich A véi 10,0 mL dung dich FeClz 0,02 M, thu dwge 20,0 mL dung dich
B. C6 két tiia xuit hién tir dung dich B hay khéng?
Cho biét: pKs(FeS) = 17,2; pKai(H2S) = 7,02; pKa2(H2S) = 12,90;
*B(FeOH*) = 1079
Cau 3. (2,0 diém)

1.104d
CH:COOH <=— CH;COO +H"
Ban dau 0,1 0,1 M)
Canbing (0,1-x) (0,1+%) x M)
K =200 e 08
2 S IR G R Wiyt 0.5 d
vi x<<0,lnéntacéx=178.10°M
S Cle FLIBIOR TR, 0 T v 0,5d
2.1,04d

Sau khi tron: C(Fe?*) = 0,01 M; C(H2S) = 0,05 M.
Nhan xét: Do Kai(H2S) >> Kea(H:S); C.Kai(HzS) = C. *B(FeOH') >> Kw, do vay c6 thé bo
qua cAn bang phan li nic 2 ciia H»S va cén bing phén li ciia H20. C4c cin bing chinh quyét

dinh pH trong dung dich la:
H,S = S HS Ka = 1078
Fe** + HO = H* = FeOH+ s Yo et R e 0,254

[H] = [HS] + [FeOH']

— [H]= C(H2S). Kat/([H'] + Kar) + C([Fe*']). *B/([H'] + *P)
Thay Kai = 107:%, *§ = 10>%* vao phuong trinh trén —
[H']=1,26.104 M
> [Fe*] = C([Fe**]).[H*]/([H"] + *B) = 9,905.10° M.
— [S¥] = C(H2S). Kai Koo/([H*]? + [H"]Ka1 + Ka Ka2) =3,78.10 M;

— [Fe**].[8*]=19,905.107. 3,78.10°14 = 10716426 > K (FeS)
—> C6 két tua FeS xuét hién.

Cau 4. (2,5 diém)

1. Xéc dinh cdn hinh (R)/(S) tai trung tim bit d6i cia chdt sau.
Br
faH

HC
F"I:Hg

H
2. So sénh lyc acid céc chét sau va gii thich:

o O

) (A)
3. Goi tén theo danh phap hé théng ciia chit sau day:




4,

; N
a) So sanh nhiét d6 s6i cia cdc chat sau, giai thich? // \ / \N
il
H

b) Luc base cia pyridin Ién hon pyrol. Giai thich III
RS H
(] 03
N N
Pyridin Pyrol
Ciu 4. (2,5 diém)
1.0,5d
1S,2R
2.05d
- X d& nhudng H* tao anion thom bén; con A lai d& nhuong H, kh6 nhudmg H*
Nén tinh axit cia X > A
3.054
bixiclo[2.2.1]hept-2-en hodc bicyclo[2.2.1]hept-2-ene
4.2)0,5d
Hinh thanh lién két hidro lién phan tir

N
(3
H...N
H

Hinh thanh lién két ndi phédn tir tao thinh dang dime

N lai hoa sp




Véi pyridin, mic du N lai héa sp?, song ddi e riéng ciia N ¢6 truc song song voi mit phing
vong thom nén cip e riéng nay khong lién hop vao vong, do d6 dbi e riéng cia N gan nhu
duge bao toan, do do pyridin thé hién tinh chit ciia mot bazo
Véi pyrol, ciip e riéng ctia N lién hop véi 2 lién két pi trong vong, su lién hop nay lam cho mit
d6 e trén nguyén tir N giam manh, pyrol gin nhu khong thé hién tinh bazo.
Ciu 5. (3,0 diém)
1) bé nghi co ché phén ting
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2. Viét co ché phan tmg
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3. Pé nghi co ché phan img.
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Ciu 6. (2,5 diém)

1. Cho so @b phan g sau:

1.0; ; CrO;_. .80, B C.HsOH c 1.C,HsONa, C,H;OH D 1.LIAIH, F
2(CH;)S i H,0 H;80, 2H*H,0 2.H,0 (C13Hy05)
134724

Cho biét cong thirc cdu tao cic chit A, B, C, D, F.
2.

Cocaine 12 mét alkaloid dugc phén ldp tir cdy coca boi Niemann (1860). Cé thé téng hop cocaine

theo so d6 phan rng sau:

,Me

COOEt 0 - N

1. LiAIH, (dw) PCC MeOzC\)\/ e CO,Me

2. Hy0* Moo T

e 2 NH-M
COOEt : 4 2%8 5

Diethy! succinate CO,H 0
H, :
P3 5 > P 4
'C02 Ni, t
Cocaine

Xéc dinh cong thire cAu tao cua cac hop chét Py, P;, P; va P4 trong so dd trén.
Cau 6. ( 2,5 diém) M3i chat dung duoc 0,25 d, dung toan bai dugc 2,5 d

16y . _CrO, H;80, CHOH
2.(CH3)S CHO HO - COOH H,S0;




o} O OH

1.C;H:ONa. C,H:OH 1.LiAIH,
COOC,H; 2H7H0 2H,0 / .

C b d
2 :
OH 0
COOEt ! 1. ot
1. LiAlH, PCC Meozc\/l\/ :
: S CH,CI #
2. HyO' akely NH,M
COOEt | 2y 3
OH O
(P (P»)
CO-Me o CO,Me H CO,Me
o LY 2% pucoct
: 2 o Ni. t° o N~
0
CO,H (P3) - (Py) CO,M
2 vie
0COPh

Céu 7. (2,0 diém)
1. Tt H20, da voi, NH3, O3, chét xtc tic va phuong tién ki thuat cdn thiét, hay viét phuong
trinh phan {ng diéu ché:

a. NH4HCO;

b. NH4NO;
2. Cho BaO tic dung véi dung dich H2SO4 thu dugc két tia A va dung dich B. Cho B tac dung
véi Al du thu duge dung dich D va kh1 E. Thém K2COs véo dung dich D thiy tao két tia F.
Xéc dinh cac chit A, B, D, E, F va viét phuong trinh phan (g xay ra.
Cau 7. (2 0 dlem)
1. 1,0 diém, mai chét dang duoc 0,5 diém
+ Piéu ché NHHCOs

CaCO; —*— CaO + CO»
NH3 + CO; + H20— NH4sHCO3
+ Piéu ché NH4NO;

4NH; + 50, —5—> 4NO + 6H,0

2NO + 02 - 2N0O;

4NOz + O2 + 2H20 — 4HNO;

NH; + HNO; —NHsNO;

2. TH1: 0,5 diém; TH2: 0,5 diém

TH1: du BaO

BaO + H2804 — BaSQ4| + H20

BaO + H>0 — Ba(OH),

2Al+ Ba(OH); + 2H;0 — Ba(AlO;), + 3Ha1
K>COs + Ba(AlOz), — BaCOs| + 2KAIO;
A: BaSOs; B: Ba(OH)2; D: Ba(AlO2):; E: H2; F: BaCO;




TH2: du H>2SO4

BaO + H2SO4 — BaS04| + H20

2Al1 + 3H2804 — Al2(SO04)3 + 3Hat

Al(S04)3 + 3K2C03 + 3H20 — 2AI(OH); + 3K2S04 + 3CO2
A: BaSOs; B: H2SO4; D: Al(SO4)3; E: Ha; F: AI(OH)3

Ciu 8. (4,0 diém)
1. Hoa tan hoén toan 25,52g hdn hop A gdm FeCO; va FecOy trong dung dich HCI du thu dwoc
khi CO; va dung dich B. Cho khi COz hip thy hét vao 400 ml dung dich NaOH 1,5M thu
dugc dung dich C. Cd can dung dich C thu dwgc 27,12 gam chét rin. Cho dung dich NaOH
dén du vao dung dich B thu dwoc két tia, loc 13y két tha nung ngoai khéng khi thu dugc 21,6
gam mot oxit duy nhit cia sat.

Xéc dinh cong thirc ctia FexOy ?
2. Cho 42,3 gam kim loai M tan trong dung dich HNO; du, thu dugc 8,064 lit hdn hop hai khi
khéng mau c6 ti khdi so v6i Hz bing 16,75 (trong d6 c6 mot khi héa niu trong khéng khi) va
dung dich X. C6 can cin thin X, thu dugc 179,28 gam chit rin Z khan.
a) Xac dinh M.
b) Xéc dinh phéan trdm khéi lwong nito ¢é trong Z.
3. Hn hop X gdm Mg, Fe, Fe;04 va CuO trong d6 nguyén té oxi chiém 16,0% khéi lugng
cua X. Hoa tan hoan toan m gam X trong V lit dung dich Y chita (H2S04 0,83M va NaNOs
0,3M), thu duge dung dich Z chi chira 3,275m gam mudi trung hoa va 1,008 lit khi NO
(dktc). Biét,dung dich Z phan tmg wvira du voi 400 ml dung dich KOH 1,9M. Tinh gid tri
ctamvaVv?
Ciu 8. (4,0 diém)
1. 1,54
Phan img:
FeCOs +2HCI — FeCl; + H,O + CO2 T
FexOy + 2yHCI1 — xFeClayix + yH20
=> Khi CO; hip thu vao dung dich NaOH c6 thé:
CO; +2NaOH — Na,COs + H,0
CO2 + NaOH — NaHCOs3
=> dung dich B
FeClx + xNaOH —Fe(OH)x| + xNaCl

= két tha Fe(OH) |
2Fe(OH)x + (3-x)/20: —— Fe20s3 + xH20
=> oxit sit Fe20s

21,6
160

S6 mol NaOH 14 0,4 . 1,5 = 0,6 mol; s6 mol Fe:0s = 0,135 mol

- Khi hép thu khi CO; vio dung dich NaOH ta co:




1 2 27,12 gam

| |

| l NNaoH
NaHCO; Na,CO4

0,6 .84 =504 gam 0,3.106 = 31,8 gam

Y

“coz

= chét rin sau phan tng gém Na;CO3; NaOH
= 106x +40. (0,6 - 2x) = 27,12

= x=0,12 mol

= khi CO2 0,12 mol

= FeCO; 0,12 mol

= SattronvFexOylaOI?;S 2-0,12=0,15
= O trong FexOy 14 25,52 -0,12.116-0,15. 56 = 320amhay02rnol
2 x:y=0,15:02=3:4
ORI TR O i i e e 0,5d
2.154d
Halkhlsmhra iaNO(hoanautrongkk)vaNﬂO(khlkhonomau co M >33,5).
= 56 mol N2O = 0,09 mol va NO = 0,27 mol;

............................................................................................ 0,54
Z chira NH4NOs. S8 mol M= a; s6 mol NHsNOs = b mol.
Co hé:

aM=423 (1)

a.(M+62n) + 80b = 179,28 (2)

na=_8b+ 0,81 +0,72 3)
T (1,2,3) =>M=20n
= n=2thi M=401aCa
........................................................................................... 054d

a=1,0575 mol; b= 0,073125 mol.
(1,0575.2+0,073125.2).14

= Phan trim khéi luong nito c6 trong Z 1a: 1,0575.(40+62.2) +0,073125.80

100% =17,66%

3.1,0d
mox) = 0,16m (gam) = no(x) = 0,0Im (mol)

ng oy = 0,76 mol; nyo = 0,045 mol; Dit thé tich dung dich Y 12 x lit
Quy déi hdn hop X thanh cic nguyén t6 Mg, Fe, Cu, O

So db phan mg:
Mg
NaNO, :0,3 1
m (@) X Fe +ddY 5 X mo
Cu H,S0, :0,83x mol

(0} :0,_01m mol




(Mg**,Fe**, Fe®*, Cu®*

Na® :0,3x mol

—> 3,275m (g) mudi Z {NH; :ymol +NO + H;0
NO; :(0,3x—y —0,045) mol

SO% :0,83x mol

Bdo toan e: Mg nhydng = Me nhin = 0,02m + 8y + 0,135.

Do OH" tic dung v&i cac ion Mg, Fe™*, Fe*, Cu®™ va NH; nén ta cé:
N oH- (phén tng) = Me nhuong ™ L NH?

= 0,02m + 9y +0,135=0,76 < 0,02m + 9y = 0,625 (1)

mz = 3,275m(g)

= 0,84m+23.0,3x+ 18y + 62(0,3x—y —0,045)+96.0,83x = 3,275m

& 2,435m —105,18x + 44y =-2,79. 2)

Béo toan H': 0+ (pu) = 2n o*(oxi) +4nNg + 10n NH!

= 1,66x=2.0,0lm + 0,045.4 + 10y

< 0,02m - 1,66x + 10y = - 0,18. (3)

T (1), (2), 3) = x=0,5;y=0,025, m =20
d

0,3.0,5

V(ddY) = 5 SIESIIE 000 U e s s ke

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






