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SO GIAO DUC VA PAO KY THI CHON HQC SINH GIOI CAP TINH
TAO THPT
TINH QUANG NAM NAM HQC 2023 - 2024 PQT 2

Moén thi: HOA HQC 11 (CHUYEN)
Thaoi gian: 180 phut (khéng ké thoi gian phdt

PE CHINH THUC

D& gom c6 04 trang) de)
Ngay thi: 15/3/2024

RT 0,059
—InX =
Cho: F = 96500 C/mol; S6 Avogadro N, = 6,02.10”mol”; T(K) = ’C + 273, nf n

R =8314Jmol’ K" = 0,082L.atm/mol.K; H=1; C=12; N= 14, O =16, Ca = 40, Br = 80.

Cau 1. (4,0 diém)

1.1. Bbi véi phan tng: A + B — C + D ¢6 biéu thirc tdc do phan tng v =k.[A].[B]

a. Tron 2 thé tich bang nhau cta dung dich chat A va dung dich chat B ¢6 ciing nong do
1,0M:

- Néu thuc hién phan tmg & nhiét d6 300K thi sau 2 gid nong d6 cua C bang 0,215M.
Tinh hing sb téc d6 cua phan tng.

lg X

- Néu thuc hién phan ing & nhiét d§ 370K thi sau 1,33 gio néng dd cua A gidm di 2 lan.
Tinh nang lugng hoat hoa ctia phan ung.

b. O nhiét d6 300K, néu tron 1 thé tich dung dich A vé6i 3 thé tich dung dich B déu co
cung nong do 1,0M, thi sau bao lau A s& phan tng hét 80%?

1.2. Haber 1a mét trong s6 cac nha hoéa hoc c6 déng gép quan trong vao phan Gmg téng
hop ammonia tir khi hydrogen va nitrogen. Trong thi nghiém 1 (TN1) tai 472°C, Haber va
cong su thu dugc [Hz] = 0,1207M; [N,] = 0,0402M; [NH;] = 0,00272M khi hé phan ing dat
t6i can bang. Trong thi nghiém 2 (TN2) tai 500°C, nguoi ta thu dugc hdn hop can bang co
ap suat riéng phan ctia H, 13 0,733 atm; ctia N, 13 0,527 atm va ctia NH; 1a 1,73. 107 atm.

a. Phan tmg: 3Hx(g) + Na(g) ' 2NHs(g) téa nhiét hay thu nhiét? Tai sao?

b. Néu trong TN1, sau khi dat t&i can bang hoa hoc, thé tich binh phan tmg bi giam mot
ntra thi s& dién ra qua trinh gi? Tai sao?

1.3. Ngay nay, viéc tim kiém mot phuong 4n tiét kiém va hiéu qua kinh té trong luu trit
hydrogen dugc tién hanh tai nhiéu phong thi nghiém trén toan thé gigi. Mot trong nhiing
giai phap duoc xem xét 13 “luu trir” hydrogen qua methanol, chit nay trai qua phan tng xtic
tac nhu sau:

CH,OH(g) + H:O(g) - 3Ha(g) + COx(g)

Mot binh phan Gng dugc duy tri & nhiét 6 khong d6i 1a 374K va ap suat khong doi 1a

1,013.10° Pa. Nap vao binh luong xuc tac phu hop, roi thém vao 1,00 mol methanol va 1,00

0
mol nude. Cho biét: nang lugng tu do Gibbs 1a A,G374=-17,0 kJ.mol™.

a. Tinh hang s6 can bang cta phan ing methanol v6i hoi nuée & nhiét d6 374K.
b. Tinh s6 mol cac chat khi phan tmg dat can bang.
1.4. Khi CO khtr hoi nuéc ¢ nhi¢t do cao theo phan ing:

CO(g) +H:0(g) ' COx(g)+Hig) (1)
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G 1500K va 1 atm, d6 phan hiy cia H,O(g) thanh Ha(g) va Os(g) 14 2,21.10" " Trong

cung didu kién, do phan hay ciia COx(g) thanh CO(g) va Ox(g) 1a 4,8.10" " Tinh K, cua
phan ung (1) ¢ nhi¢t 4o 1500K.
Cau 2. (4,0 diém)

2.1. Nudc 6 nhiém sat (iron) thuong cé mui “tanh” va khong sir dung duoc do anh hudng
t61 strc khoe. Mot mau nude giéng khoan (nude ngdm) 6 nhiém sit (iron) ¢ dang Fe?', xac
dinh duoc noéng do 1 25 ppm.

a. Tinh pH ctia mAu nuéc 6 nhiém sét (iron). Coi cac chit khac khong anh hudng téi pH
cua hé. Cho Mg, = 55,85 g.mol” va 1 ppm =1 mg.L".

b. Khi dugc hat 1én va dé tiép xuc v6i khong khi du 1au thi Fe?* trong nude s& bi oxi hoa
hoan toan thanh Fe*". Khi d6 mot phan Fe®" s& chuyén thanh két tia Fe(OH)s. C6 thé st
dung miu nudc sau khi cho tiép xuc véi khong khi lam nuée sinh hoat dugc hay khong?
Biét ham luong cho phép cua Fe®* trong nudc sinh hoat 14 0,3 mg.L" va pH cta nudc khong
thay d6i.

Cho cac gia tri nhiét dong & 25°C:

Fe(OH)" c6 —1gB = 5,92; Fe(OH)* ¢6 —lgP = 2,17; Fe(OH); ¢6 pKs = 37.

2.2. Dung dich A 1a hdon hop ctia H;PO, va KHSO, 0,010M, c6 pHa = 2,03.

a. Tinh Crro. trong dung dich A.
b. Tinh ndng d6 HCOOH phai c6 trong dung dich A sao cho do dién i cua HsPO, giam
25% (coi thé tich V khong thay dbi).

Cho pKa(™50+) = 2 pKa(HCOOH) = 3,75;
H;PO, c6 pKa, =2,15; pKa, = 7,21; pKa; = 12,32
2.3. Tinh pH dé bt dau két tua va két tiia hoan toan Cr(OH); tir dung dich CrCl; 0,010M
(coi mdt ion duge két tiia hoan toan néu nong d6 con lai cia ion dé trong dung dich nho hon
hoic bang 1,0.10° M).

Cho: Cr*+H,0 " CrOH*+H* =10 "
Cr(OH);| "  Cr'*+30H Ks=10 "
Cau 3. (4,0 diém)
3.1.

a. Hay trinh bay cach thiét 1ap so d6 pin sao cho khi pin hoat dong thi xay ra phan tng:
H.AsO, + NH, — H.AsO, + NH,

L xen an T RPTS U U, . B
b. Tinh suat dién dong cua pin & diéu kién ti€u chuan (- "").
. CH.ac C
c. Biét 01— 0,025M; N=0,010M.
- Tinh suét dién dong cia pin.
- Tinh thé cta tung dién cyc khi h¢ dat trang thai can béng.

1k . =024
Cho: H3ASO4 co pKal = 2,]3; pKaz = 6)94; pKa3 — 11,50, ! WH.
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3.2. Trong thyc té, cac thiét bi do con duge sir dung dé xac dinh n6ng dd con (alcohol)
trong co thé ngudi c6 nhiéu kiéu nguyén 1y hoat dong va mot trong sé d6 1a may phan tich
hoi thé chira cac hop chit chromium. Nguyén 1y hoat dong ctia may nhu sau: alcohol bay
hoi trong co thé s& phan tmg vé6i potassium dichromate (K,Cr,0;) duoc acid hoa boi sulfuric
acid. Mau sic ctia hon hop sé& thay doi trong phan tmg.

a. Viét phuong trinh phan tmg tong quét ciia phan g trong may phan tich.

b. Hon hop phan tng s& thay d6i mau sac nhu thé nao? Ion nao gy ra sy d6i mau?

c. Dudi day 1a gian d6 Latimer cta ion chromium trong méi truong acid. Trong d6, miii
tén chi qua trinh khir va trén mdi miii tén co gia tri thé khtr chuan cta qué trinh trong tng:

CrOl ——— 7 — s (77— (1

Tinh thé khir chuan, biét sy khtr ion dichromate tao thanh kim loai chromium trong may
phan tich hoi thé nay. Phan tmg khir nao (13 phan tmg dugc viét ¢ ¥ (a) hay phan tng duoc
xem xét & ¥ (c)) xay ra dé hon?

d. Hydrogen peroxide 1 chat oxi hod manh. Chat nay ding dé tai sinh vt liéu cho may
phan tich hoi thé, nghia 1a dung dé oxi hoa ion chromium tao thanh béi sy khir. Viét phuong
trinh dang ion cua phan Ung tai sinh trong may phan tich hoi thd véi hydrogen peroxide,
biét qua trinh tién hanh trong moi trudng base va dang oxi hod ciia ion chromate trong mai

2- E' =0.87V _E' . . =-0.13V
truong base 1a Cro; .Cho: " va b _

e. Tinh E ctia phan tng tai sinh cho may phan tich hoi thd véi hydrogen peroxide ¢ pH =

10,7. Gia str ndng d6 cua cac ion (trir H +) déu bang 1,0M va T = 298K. Phan tng nay co tu
dién bién khong?

3.3. Mt dung dich chira 160 gam nude va 100 gam Ca(NOs), véi dién cyc than chi dugc
dién phan trong 10 gid v6i cudong do dong dién 5A. Két thuc dién phan khéi luong dung
dich giam 40,43 gam. Tinh khéi luong Ca(NO:),.4H,0 t6i da c6 thé hoa tan dugc trong 100
gam nudc ¢ nhiét d§ nay.

Céiu 4. (4,0 diém)
4.1.
a. Sap xép cac chat sau theo thtr ty nhiét do sb6i giam dan va giai thich.

NO, NO, NO,
Cl OH
(A) (B) ©)

b. Sap xép cac chét sau theo thir tur lyc base giam dan va giai thich.

Qo™

(B) ©)

¢. Giai thich su thay d6i pK, nic thi nhit va nic th hai cua céac acid sau:
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(1) Oxalic acid; (2) Malonic acid; (3) Succinic acid.

pKa
Acid PR Pk
Oxalic acid 1,25 4,27
Malonic acid 2,848 5,697
Succinic acid 4,207 5,636

4.2.

a. Cho hydrocarbon X tic dung véi dung dich bromine du dwoc dan xuat tetrabromo
chtra 75,8% bromine (theo khéi luong). Khi cong bromine (1:1) thu duoc cip dong phan
cis-trans. Xac dinh cong thirc phan tir, cong thirc cAu tao va tén goi cta X.

b. Hydrocarbon X cé cong thirc phan tir C,oH,s va c6 nhitng tinh chat sau:

- Tac dung voi Hy du/Ni ¢ 120°C cho CioHa;

- Tac dung véi Bro/CCls cho CioHis Bre;

- Cho 1 mol X tac dung véi ozone rdi thity phan khir (nhd Zn/HCI) hodc thity phan oxi
hoa (nhd H,0,) déu cho 2 mol mot san pham hitu co duy nhat Y c6 cong thic phén tir 1a
CsH;sO.

Hay xé4c dinh cong thirc cdu tao co thé co cua X.

4.3. Viét co ché giai thich su hinh thanh san pham trong cac phan Ung sau:
0

-~ COOEt  NaNH, H;C 0
Fh)J\f;'llz ~ — ><L’ .
: Pl COOEL

Cau 5. (4,0 diém)

5.1.

a. V& tit ca cac cong thirc cdu triic bén ctia hop chat sau: CH;CH=C(CH;)COCH;.

b. Hop chit E (CsHs) quang hoat, khi khir chon loc lién két doi trong E bing xuc tac
thich hop tao ra F (CsH,0) khong quang hoat (duy nhat). Hop chit G ¢6 cong thire CeH,o va
quang hoat, G khong c6 lién két ba. Khir hoa G thu duoc H (C¢H,,) khong quang hoat (duy
nhét). Xac dinh cu trac céac hop chat E, F, G va H.

5.2. Xac dinh cong thirc cdu tao ctia cac hop chit chua biét trong so d6 sau:

0

Mg I.L/N  LPBy  1LHO" _ LAICLt° _1.H,S0,dac,t°

Bromobenzene — A »B » » »F »F
slhicilhan 2.HBr 2.NaCN  2.S0Cl, 2.H,/Ni, t°  2.m-CPBA
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5.3. Hop chat A duogc tong hop truc tiép tir hop chat co magnesium G véi D.
Ttir 4-methylpentane-1,4-diol tao thanh hop chit dibromo B. Chét B tach HBr tao thanh By, B,
B, trong do B; 1a san phém chinh. B; tdc dung véi Mg tao ra G. Chéat D duoc tao thanh tir phan
{ing clia isoprene voi methyl vinyl ketone. Tim cong thirc cdu tao ciia A, B, By, B,, Bs, G va D.

- Thi sinh khong duoc su dung tai lieu. Can bo coi thi khong giai thich gi thém.
- Thi sinh dwoc sir dung bang hé thong tudn hodn.

-Hovatén thi sinh:.................c.ccccccc 286 bdo danh............coovoni.
SO GIAO DUC VA DPAO TAO  KY THI CHQN HQC SINH GIOI CAP TINH THPT
TINH QUANG NAM NAM HQC 2023 - 2024 QT 2
; o HUONG DAN CHAM
HDC CHINH THUC MON: HOA HOC LOP 11 (CHUYEN)

(Bdin hwéng dan nay gom 10 trang)

RT 0,059
—InX =
Cho: F = 96500 C/mol; S6 Avogadro N4 = 6,02.10"mol”; T(K) = {°C + 273, nk n
R=8314Jmol’ K' = 0,082L.atm/molK; H=1; C=12; N=14; O =16; Ca = 40; Br = 80.

la X:

CAU NOI DUNG PIEM
L1t —k[A][B] = Phan émg bic 2.
(1,25 1.0
L —=0.5
dlem) a) CA — CB =a= 2 M

Do ndng d6 ban diu cia A va B bang nhau nén phuong trinh dong hoc 1a:

kt= - - -

1— X 1
= t a—x a
k, = lr_]— - ]_]:[].?5-1—1
. 2 0,5-0,215 0.5 a1 1
Tai T, =300 K: (mol—.L.h7™)
k.= ]Hr_ _]“_— f]_1=1.5nz.-; 025
. ) A3 05-10.25 L= ’
Tai T, =370 K: : (mol™.L.h™")
][]; = f_r]_ - i]
. . ' T, T,
Phuong trinh Arrhenius: -
1.5038 E I 1
n = I - |
— 07344 8314 300 370
0,25

= E.=9094,43 (J/mol)

b. 0 300 K, k; = 0,7544 mol™".L.h""!
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L0 1,0

—=0,25 — =0,75
Ci=a=1 "1 M; Cs=b=3. 4 M,
Theodé:  x=80%.a=02M 0,25
Do ndng d6 ban diu ciia A va B khac nhau nén phuong trinh dong hoc la:
a.b—x
kt = : In 2 (b-v)
(h—a) bhia-x)
1 a.(b—x)
t= n
—  kib-a) bfa-x)
1 0,25=(0,75-0,2) 0,25
07535 (075-0.25) " 0755 (025-0.2) ’
344« (075-0,25) JA3x(025-0,2)
= (h)
1.2 NH. | (0,00272)° I
a.0 $e = I[I. I"I‘]-J " {0.1207 =_r-r:|_:14m ~ 0105
diém) | a- Tai 472°C: (H.]IN:] - (0.1207).{0.0402)
=K, = Ko(RT)AN =0,105.(0,082.(472 + 273))° = 2,81.10° | 0:25
i (1,73.10°) .
K = Pao, & "_'] ] = 1.44.10°
. AN (0.733).00,527) —
Tai 500°C: <2,81.10”
Nhi¢t do tang, K, gidm 0,25
= Phan tmg téa nhiét (theo nguyén li cua Le Chatelier). 0,25
b. Khi V giam mét nira — ndng d¢ ting 2 lan
77 12
Q= 9,00272.2) =2.02.107
o (0.1207.2)7(0.0402.2) <K
¢ 0,25
= Can bang héa hoc chuyén doi sang phai dé Qc tang t6i K.
L.3. -A G 17.10" Jmol ' . :
InK = — = =557 5K =237.10
(0,75 . RT  8.314Jmol 'K ' 374K 0,25
diém) | 2 Taco:
b. Do 4p suat khong d6i 1,013.10° Pa va bang ap suat chuan nén ty 18 ap suat riéng phan
cia mdi hop chit vai ap suat chudn chinh bang phian mol. Nén hing sb can bing Ko
chinh 13 hang s can bang K.
CH;0H(g) + H.O(g) i 3Hx(g) + COx(g)
[] 1-x 1-x 3x X
[ 3x ' X \
|"‘|,"‘|-§| T4y 17y 0.25
K=—= —— = - - ’
I-x 1-x (24 2%V .01=-xY
= 2rIx 2+ ~2,37.10> = x ~ 0,925 mol
= S6 mol cac chat ¢ trang thai can bang: CH;OH(g) + H,O(g) : 3Ha(g) + COx(g) 0,25
CB 0,075 0,075 2,775 0,925(mol)
o HO() ©  Hilg)+ % Ox(g) @)
a, te  l-o o o/2 Nigng = 1 + 0U/2
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dicm) COg) ~ CO@)+% 0xg) 3) a5
te  1-o o /2 Ngng=1+a’/2 ’
Pi = Xi.Pc = Xi.l = Xj
& P, =P -
S _J[l ber) (=)
- (2.21<107)" =2.32x10° 0,25
JI26 221210 )= (1- 2212107
PP o'
N =— =
' ., -,ﬁﬁ- e )=l — ')
(4. 8=10°) -
_ (45x10 "} 74410 0,25
-Jf.z o S N T R )
____________ K. 230" |
K = == =0.312
K, 740 0:25
H=2)-03):
2.1. . . .
. 2 10°-44810" nol.L*
(1’70 a. © =25mglL’'= 25,85
diem) Trong dung dich c¢6 cac can bang:
(1) Fe* + H,0 = Fe(OH) + H' B =105
) H0 ' om+H K, = 10" 0,25
Vi C.p >> K, nén bo qua su dién li cia nudc
Ta co: Fe* + H,0 a Fe(OH)" + H* B=10""
C 4,48.10*
[] 448.10%-h h h
p =[H_]EEEEF]}H - 4,48 T{)ﬁ -=10°" = h=2,2610° 0,25
© S = pH = 4,65
b. O pH =4,65.
Goi tong nong do Fe(IlI) tan trong dung dich 1a x = x = [Fe*] + [Fe(OH)*]
. K K a7 2+ [Fe3_] K +12
[Fe]= - =—[H] [Fe(OH)"] =f —— =i —=[H"]°
) OHT K ‘ TGS 0,25
Vi va
K. oo Koo
K; [H'F +p —=[H"T 0,125
=>x= " W = 3,4.10'M =0,019 mg/L < 0,30 mg/L
= Mau nudc trén sir dung duge trong sinh hoat. 0,125
2.2. HSO; SO;
a. I K.=102 (1)
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1,75
diém)

H,PO;
H;PO, U H + - N K= 10>1 (2)
H,PO. HPO>
2 4 D H+ + 4 Kazz 10—7,21 (3)
HPO* PO
4 D H+ + 4 Ka3:10-12,32 (4)
mO - H + OH Ko=10"  (5)
VipH =2,03 — bd qua sy phan li ctia nudce. 0,25
Ka >> Koo >> Ky — qud trinh (1) va (2) quyét dinh pH cta hé
H =[SO | + [H.PO.]=C__ K—_—r:', . _ K.
= ) o KA [H SR [H 0,25
K . K
N E rI =[H ]_{r:'.n r
- K.+ [H ] K.+ [H ]
C_qH- K K [H]
= L K o+ [H K,
_ . 10° 10774 107"
CLp =107 20010 — — —= 0,25
= : [0+ 10° 10~ —964.10° M ’
S
o, =, ., = H_-‘-Pi'}']-]m]”;;
b. e
) _ o 10
H.PO. ]=9.64.10" ——
trong d6 10 +107 =4.16.10° M
- =4.](1_](].' 007 — 43,157, 0,25
— e gad 07
Khi c6 mat HCOOH trong dung dich A, d¢ di¢n li cia H;PO, gidam 25%
oo =y, = 43150075 =32.36%
HSO; [] H + SO, Kazlo-z (1)
H:PO, - w4+ PO k=102 (2)
HCOOH " H' + HCOO™  Kucoon =107 3) 025
_[H =[SO’ ] + [H.PO ]+ [HCOO | ’
H=C K— + [H.PO_ |+ C, ., K'—'
K+ [H Kot [H]
K ]K,_,,,—[H]
- [FEEE 2 TL !
f CHCOOHZ([H+]-[H3PO-‘]_ K |_II ] KI..III (4)
o, =o'y, = 32,36% = ILH_:PO'] 100
Tir biéu thirc .o, 0,25

= PO 1=312.10° M; [H;PO,] = 9,64.10° - 3,12.10° =6,52.10°M
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K. .[H.PO.] 10°"6,52.10°

. — : =0.0]45
Thay gia tri [H,PO4] va [H'] vao (4), ta duoc:
00110 1077 40,0148 0,25
Cricoonr = (0,0148 - 3,12.10° - 107+ 0,045y 1077 = 644M
2.3. ]
Giai theo cach bio toan nong do Cr'*:
(1,25 }
diém) KS:[C#].[OH-] )
Bao toan nong d6 Cr’': [Cr*] + [CrOH>'] = 0,01 < [Cr*] +[Cr*].B.h"'=0,01 0,25
. (.01
= [or]- 20
LARNG
0.01 (10"
, x[ - ) =10
l+p.h h
o . 0,25
Giai gin diing: So sanh, ta thdy PCeo s Ky =K nén pH tinh theo phuong trinh sau:
Cr* + H,0 J  CroH* + W B=10"$
0,01 —x X X
10 = x= 118107 = C . =8.82.10°
0.01—x -
Diéu kién dé bét dau co két tia Cr(OH); 1a
K'{
- C _ C 9725
[OH]= “or = | & =10°M = pH =4,75
Vay pH dé bét dau két tia Cr(OH); 1a 4,75
Néu giai theo cach gan ding thi cho 0,375
Pidu kién dé két tia hoan toan Cr(OH), thi: £ Ccr = [Cr] + [CrOH*] < 1,0.10° 0,25
KS
3+ -1 6 [OH_]-‘ -1 -6
= [Cr*].(1+Bh)<1,010° = (1+B.h")<1,0.10
K o+ pnty<r010¢ K e KBl 000 0,25
= K___ - K—.-.
=h<6,308.10°= pH > 7,2
Vay dé két taa hoan toan Cr(OH)s | tir dung dich Cr** 0,010 M thi pH > 7,2 0,25
CAU NOI DUNG PIEM
3.1. | a. Phan tng xay ra trong pin duoc to hop tir cac cAn bang sau:
(2,0 | HAsO,  H +H.AsO,
diém) | NH +H  NH.
H.AsO, +NH,  H.,AsO, + NH, K (%) 0,125
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Nhu vay cac can bang trén déu lién quan dén qua trinh nhudng - nhan H”, do d6 c¢6

thé chon dién cuc hydrogen dé thiét 1ap pin. 0,125
. E
Vi gia tri the cta dién cuc hydrogen (2" ™) phu thudc vao [H]:
£ 0059, T
nén dién cuc platinum nhing trong dung dich H;AsO, (c6 [H'] 16n hon) co thé 0,125
duong hon, s¢€ 1a cathode. Nguoc lai di¢n cuc platinum nhing trong dung dich NH;
s€ 1a anode.
Vay ta c6 so do pin:
(-} Pt(H.)p, =latm|[NH,  NH, H AsO_ .H.AsO,[PiH,)p, = latm(+) 0,125
b. Qua trinh oxi hoa xay ra trén anode:
H, U 2H + 2 K=1
2 }]’HJ €1 H+ D NH; (K;ll )2 — (109,24)2
INH, + H, 1 2NHa g ge Ky=107" (1)
0.24.2.0.059
=Eo 2 0545 (V) 0,25
Qua trinh khir xdy ra trén cathode:
2 ‘ HiAsO;, J H + HhAsOy ®a)"= (1021
2H + 2¢ Y H, K=1
DHASOs + 2¢ | H, + 2HAsOy Kpml07 g
-2.13.2.0,059 0.25
(6] - °. (6] (6] b
=E - 2 —lon6(v) = FrinzEUEI (419 (v)
(Hodgc tir (*) ta co: K = K,1.(K,)" = 1079 = Epin _ E = 0,419 (V) Trwong hop
ndy néu tinh khéng ra két qud thi cho 0,25 ¢y b)
¢. Do su phan li cua nudc trong dung dich NH; 0,010 M va trong dung dich H3AsO,
0,025 M khong dang ké, nén:
Tai dung dich cua nira pin trai: NH; + H,O J NHy 4 o K,=10"*7¢
[] 0,010-x X X
= [NH41=10H7 = x = 4,08.10% (M);
= [NH;] =9,592.10° (M); [H'] = 2,45.10"" (M)
0,059 [NH.:]’
0 ke NH: " p
Tir (1), tacod: Eo= Fa + ~ (NH: Iy
0,059, ((4,08.107)" 0,25

g| —
2 | (9.592.107 ")

Vi PH: 7 latm nén: B, =-0,547+ -
(Hodc E, = 0,059.1g[H])

'=20,626 (V)

Dbi v6i HiAsOs, vi Ko " Ko Kanén tai dung dich cta ntra pin phai:
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H3ASO4 D H+

[] 0,025-x X X
= [H:As0;

H,AsO.
+ 2 4 Kal — 10-2,13

1=[H"7=x=0,0104 (M); [H;AsO.] = 0,0146 (M)
0,059 [H3AsOL )
2 ]g[n \sO Fp
EO = soaslh: |7,
T (2),taco: Ec= © + i |

[‘J.[‘J:‘w}l] (0.0146° |

> % 00108
2 L0.0104° ) 0,25
~ E.=-0,126 + ' '=-0,117V ’
(Hodgic E. = 0,059.1g[H]) = Epin=-0,117 + 0,626 = 0,509V
Khi hé dat trang thai can bﬁng thi thé cua 2 dién cuc béng nhau: E. = E,
H,AsO; NH,
H;AsO;, + NH; - 2554 + 4 K=10""
0,025 0,010
[ ] 0,015 - 0,010 0,010
A . NH; H,AsO;
H¢ thu dugc gom: 0,010 M; - 0,010 M; H3As0,0,015 M.
Do su phan li cua 4 va ctia nuée khong dang ké, do d6 pH ctia hé duoc tinh theo
cin bang:
H,AsO,
H;AsOq4 U H + - P4 I(a1 :10-2’13
[] 0,015-x X 0,010 +x 0,25
= e A ~ H,AsO} . ~
[H]=x=4,97.10" (M); [H;AsO4] ~ 0,010 (M); [ 170,015 (M).
0,059, [H3AsO, T 0,059 [ 0,01°
0 2 ]g[n \sO; |- e o]
E = 2AsO7p 2 0,015 | o
“ZE,=E.= °+ 0,126+ | 'R 0,136V
(Hodc E,=E.=0,059.1g[H"]) 0,25
3.2. | a.3C,HsOH + 2K,Cr,0; + 8H,SO4 — 3CH3;COOH + 2K,SO4 + 2Cr2(SOs4); + 11H0 | 0,25
(1,25 | Cén bang sai hodc khong cin bang thi cho 0,125
diém) 2- + 3 0,25
b. 2% w14 +6e — 207 4 71,0
(da cam) (xanh 13)
2= 2= 3+ 3+ 2+ 2+
. AG( 207 s =G (TP /Oy 1 aG €T O 4 aGe €T /Cry
2- 2= 3+ 3+ 2+ 2+
FE( RO er) = —n PR RO /O R (O /O Ry O/ Cr)
+ 11_E“|[C‘1':C}§ /Cr ) 4 113E“|[C'1"_‘ /Cr* ) 4 11_.1E“ (Cr' / Cr)
,, Cr,O2” _ I
E°( /Cr) 0,125
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Ix[33+ 1= (0.4 +2=(-0.9])
— G

=029V

3+ - ,
Su khtr thanh Cr didn ra thuan lo1 hon vi ¢6 thé khir cao hon.

(Hodic: phdn ieng dwoc viét 6 § (a) xdy ra dé hon)

0,125

d.2C7 £3H,0,+100H —2°"7% +8H,0
Cin bang sai hodc khong cin bang thi cho 0,125

0,25

C. H2O2+2e_)20H—

0\ } )
E[ll] CH :Elrlll] O 1M=”.H?— RTIH{[CH ]}
o I nF nF

CrO;

= 1065V

~
3

+4H,0+3e —» CT +8OH
RTInK 5 RTIn(OH )’
CrogoOr ey oy i nF Ik nF

— E (phan ng) = 1,065 — 0,390 = 0,675V — Phén tng tu dién bién

= 0.390V

0,125

0,125

3.3.
0,75
diém)

dp
Phuong trinh dién phan: H,O (/) ” H, (g)+ 120, (g)
Sau dién phan ta c6 dung dich bao hoa:

2.5.10.3600 325103600

m m,,

296500 _ 1.87 gam; 496500 = 14.92 gam

Khéi lwong giam 40,43 gam do sy dién phan va do sy két tinh cia Ca(NO3),.4H,0
qua bao hoa.
Khéi luong nudc giam do dién phan: 1,87 + 14,92 = 16,19 gam
Khéi lugng giam do Ca(NOs),.4H,0 két tinh: 40,43 — 16,79 = 23,64 gam
B o = 2304

= T 2300 201 mol
Sau dién phan c6 dung dich bao hoa gém 160 — 16,79 — 0,1.4.18 = 136,01 gam
nude hoa tan to1 da duge 100 — 0,1.164 = 83,60 gam Ca(NOs),

83,6
Dung dich bdo hoa nhu thé duoc didu ché tr 1% mol Ca(NO;),.4H,0
83,6
Hay 120,3 gam trong 136,01 — 104 4.18 = 99,31 gam H,0
100.120,3
99,31

0,25

Vay 100 gam nudc c6 thé hoa tan ti da = 121,14 gam Ca(NOs),.4H,0

CAU 4

NOI DUNG

PIEM
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4.1
2,0

diém)

a. Tht ty nhiét do s6i cta cac chit: t° s61 (C) > 1t°s6i (A) > 1°s6i (B).

- (C) 6 lién két hydrogen lién phan tir nén c6 nhiét do soi cao nhat.

- (A) khong c6 lién két hydrogen lién phan tir va (A) c6 phén tir khdi 16n hon (B)
va (B) co6 lién két hydrogen ndi phan tir nén nhiét dg so1 cua (A) 16n hon (B).

0,25
0,125
0,125

b. Thi tu giam dan luc base: (B) > (A) > (C).

- Giai thich:

+ (B) c6 hiéu wng +I gy ra bai géc hydrocarbon no (amine bac III mach vong)
nén tinh chét base manh nht.

+ Chét (A): C6 hiéu tmg +I cta gbc hydrocarbon no va hiéu ting —I ciia vong
benzene, nén luc base cua chit (A) yéu hon luc base cua chat (B).

+ Chat (C): C6 hiéu tmg +I cua gdc hydrocarbon no va hiéu wng —C giita nguyén
ter N véi vong benzene, tao thanh hé lién hop p-m, lam méat do electron trén N
giam manh —Luc base giam manh. Chat (A) khéng cé hiéu ing — C do ciu trac
khong dong phang nén luc base ctia chit (A) manh hon luc base cta chit (C).

0,25

0,125

0,125

0,25

c. (1):HOOC-COOH:; (2): HOOC-CH,-COOH; (3): HOOC-[CH,],-COOH
+ Do anh hudng ctua hi¢u tmg —I cua nhom —COOH nay lén nhom —COOH kia
ma c6 sy khac nhau vé pK, cua 3 acid. Hai nhém —COOH cang xa nhau thi hiéu
ung —I cang giam, K, giam, pK,, tang.
+ Can so sanh kha ning phan li cia ion HOOC-R-COO" ra ion H'. Vi HOOC-
CH,-COO" do c6 lién két hydrogen ndi phén tir tao vong 6 canh bén nhit nén khé
phan li nhat, pK,, 16n nhét.
+ Tuong tu voi HOOC-COO" ciing c6 lién két hydrogen noi phan tir, dong vong
5 canh va HOOC-[CH,],-COO" déng vong 7 canh. Vong 7 canh bén hon vong 5
canh nén pK,, cta (3) 16n hon pK.,, cta (1).

o N ,/"i:}

Y 0~ 0 i;}__________{/_ N0

H™ N 0. 0@
H ~H"

0,25

0,25

0,25

4.2
1,5

diém)

a. Hydrocarbon X: CH,
CH, + 2B, — CH,Bry;
80.4

———.100
12x+y+320

Theo gia thiét: %Br = =175,8 - 12x +y =102

Gia tri théa man: x =8, y = 6. CTPT cua X: CsHe.

Vi X ¢6 kha nang phan tmg véi bromine theo ti 1¢ 1 : 1 va 1 : 2 chung té phan tr
X ¢6 2 lién két 1 kém bén va 1 nhan thom.

O/C =CH
CTCT cua X:

0,25

0,125
0,125

uigeli.xyz Trang 13




uigeli.xyz

Phenyl acetylene (phenyl ethyne)

b. X (CioHie) c6 @ + v = 3; ozone phan khtr hodc ozone phan oxi hoa 1 mol X déu cho 2
mol mét san pham hitu co duy nhat Y ¢ cong thirc phan tir 1a CsHgO = X ¢6 ciu tao
d6i xtmg, chira 1 lién két d6i va 2 vong 3 canh kém bén.

X ¢6 cac cong thirc ciu tao thoa man sau: Méi
H,C CH et C’HCHS g’TCT
2 un
2\\CH—C:_C—HC/ TH““C——C/{ 025g
~ [ | ™~ N )
H,C CHs CH, CH; CH HC .
H4C CHg
HaC—CH, CHaCH3
CH
ST ~ N
HC CH, Hae— ¢ C
CH,  He  CHs
43 &
0,5 0>
(9’ H Her— _NH: H J’I\ LC,I, H H 0,25
diem) 2 OEt — ~ EO Ph CH; =™ CH; =™ CH;
Cl ;’;\Cl_j E10,C E0,C7 ]
o* o O Ph Ph
H H H
0,25
OH +H™
) T
3
H u OH
-
&
H
b.
5.1 a. 0,125x4
H;C H
(.12,0 Sy H_ _CH; HSC““C’H H\C/CHS
diém) g B [ Il Il
' H3 C CH C O :
H;C~ ‘“‘lci‘/ H.CO N¢” © HiC” \IJ“ chfc\fo
[
O 0 CH3 CH;
b. 0,125x4
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\
I HC=C=CH S TN
E F G H
5.2 MgBr 0,25x6
1,5
diém) H CN
A B C
Q/A\com CQ CQ\O
OH
D E F ,
53 Cong thuce cAu tao ciia A, B, By, B, B3, G va D la
Br
(.1;,5 OH Bt ‘ Br
diém) +9HBr -HBr
—_— —_—
1 0,75
Br
OH Br
B | B: BZ) B,
0,25 Y 0,25
0,25
Br MgBr
Mg, ether
I | 0,25
B. G
+ | 0,5
2
0 p O
A OH
0,25 0,25
----------  § | Dy |e—
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