SO GIAO DUC VA PAO TAO  KY THI CHON HOQC SINH GIOI CAP TiNH THPT
TINH QUANG NAM NAM HQC 2023 - 2024 PQT 1
Mén thi: HOA HQC
Thaoi gian: 180 phut (khdng ké thoi gian giao dé)
Ngay thi: 29/9/2023

HUONG DAN CHAM
] (HDC gom co 16 trang)
Biét: R = 8,314 (Jmol ' K1) = 0,082 (atm.L.mol".K"); T(K) =273 + t°(C); h=6,625.10>*Js; ¢ = 3.108 ms™!;

b

Na =6,022.10% mol'!; 1 m = 102 pm; 1eV = 1,602.10"° J; G 25°C: 2,303% =0,0592; H=1; N=14;

O =16; Cr=52;
Cau 1. (2,0 diém)
1.1. Mot nguyén tir hidro khi chuyén tir trang thai kich thich ing v6i n = 5 vé trang thai ing v6i n = 2 phat
ra mét anh sang mau xanh.
Mot ion He* (Zue = 2) khi chuyén tir trang thai kich thich tmg véi n = a vé trang thai (mg véi n = b s& phat
ra anh sang mau xanh gidng nhu ciia nguyén tir hidro trén. Tim gid tri ctia a va b.
Cau | Noi dung Pié¢m
1.1. Nguyén tir hidro chuyén tir trang thai kich thich n = 5 vé trang thai ing v6i n = 2 thi phat
ra btrc xa c¢6 nang luong

1 1 w11
E. -E, =-13,6(5—2-?) (eV)=-2,18.10 “‘.(5—2-?) )

Mot ion He* (C6 cdu tao gidong nguyén tir hidro)
Néng lugng cua electron c6 dang

7’ 7°.1,602.10™"
2

E=-13,6 .= (eV)=-13,6 )
n

Khi chuyén tur trang thai kich thich tng v6i n = a ve trang thai tng véi n =b s€ phat ra anh
sang c6 muc nang lugng giong nhu nguyén ti hidro tic 1a
7’ 7°.1,602.10™"
2

E=-13,6 = (eV)=-13,6 @)
E=-13,6.2%.1,602.10" .(al2 - b1_2)
=-13,6.2%.1,602.10™" .(al—2 - bl—z) =-2,18.10". (Si2 - ZLZ)

Vay He" chuyéntrn=a=10vén=b=4

1.2. Bé van hanh nha may dién hat nhan, nguoi ta dua vao 16 phan tmg hon hop gdm 3,25% S%SU va S%SU

lam nhién liéu. Trong tw nhién chi c6 535 U 1la c6 kha ning xay ra phan Umg phan chia hat nhan con gggU thi
khong.

235U bi phan chia. Biét phan tmg phan chia hat nhan 33°U khi

a. Tinh nang luong giai phong ra khi 3 kg

bat mot notron xay ra nhu sau:
23§U + én - ggSr + 1§2Xe+ Zén

Nang lugng lién két hat nhan quy vé 1 nucleon cua S%SU; gég‘Sr va lggXe lan luot béng 7,7 MeV; 8,7
MeV; 8,4 MeV. . .

b. Biét chu ki ban huy cua 23U va 233U lan lugt 1a 7,04.10% ndm va 4,45.10° ndm. Tinh thdi gian ton tai
trung binh cua tirng dong vi.

c. Gia st rang Urani chi c6 2 dong vi, thanh phan phan trim vé s6 nguyén tir cua dong vi 2>°U bang 0,725%,
con lai ctia 28U, Khi trai dat duoc tao thanh, s6 nguyén tir 2°U va 2¥U bang nhau. Hay udc lugng tudi cua trai dat.



.. A . A . t
Thoi gian ton tai trung binh ctia dong vi phong xa t= %
n

— D0i séng trung binh cua 235U 13 1,016.10° nam; cua 238U 13 6,42.10° nim

Ciau | Nji dung Pié¢m
L.2. Nang luong gidi phong ra khi mot nguyén tir ZggU bi phan chia
A W=140.8,4+94.8,7 - 235.7,7 = 184,3 (MeV)
Nang luong giai phong ra khi 3 kg 233U bi phan chia
W’ = 184,3. Na. 3;3‘;3 —1,417.107 (MeV) (= 2,267.10 (J))
b.

Goi No1, N1, No2, N> lan luot 1a sb hat nhan 235U va 233U tai thoi diém ban dau va thoi diém
dang xét.

Theo dé bai, ta c6: No1 = No2 (1)

N, =N, .e"* (2)

N, =N,.e"" (3)

Tir (1), (2), (3), ta co: ln% = (A .t

1

99,275 In2 In2
In =

(

= - 7).t =t=5,936.10° ndm
0,725 7,04.10 4,45.10

Cau 2. (2,0 diém)
2.1. Crom ran thudc hé tinh thé 1ap phuong déu, c6 ban kinh nguyén tir va mat do lan luot bang 126 pm va
7,14 g/cm’.
a. X4c dinh loai mang tinh thé cua crom chi dya vao cac di liéu trén.
b. Crom tao dugc hop chat CrCls.6H>0. Trong dung dich nudc ton tai can béng nhu sau:

[Cr(H20)6]Clz == [Cr(H20)5CI]Cl>.H20 == [Cr(H20)4Cl>]C1.2H>0.

Giai thich lién két trong phirc chit theo thuyét VB va thuyét trudng tinh thé. Xéc dinh tir tinh ctia phtic

chét do.
Ciau | Nji dung Pi¢m
2.1. | Trong h¢ lap phuong ta c6 1ap phuong tam khoi don gian, 1ap phuong tdm dién (fcc), 1ap

a.

phuong tim khdi (bec).

* Truong hop 1: Hinh lap phuong tim khdi don gian
Trong 6 don vi ¢6 1 nguyén tur.
Ta c6: thé tich cua 1 6 don vi Me, 1,209.10” pm’
p.Ny
Do d6 hang sé mang 1a (1,209.107)"” =229,5 pm
Gi4 tri nay khong phi hop véi kiéu mang 1ap phuong tim khéi don gian (a = 2.R =252 pm)

* Truong hop 2: Hinh 1ap phuong tam di¢n (fcc)
Trong 6 don vi ¢6 4 nguyén tur.

Ta c6: thé tich cua 1 6 don vi 4—1;:[]0 =4,838.10" pm’
PNy

Do d6 hing s6 mang 1a (4,828.107)"° = 364,4 pm
Gia tri nay khong phu hop véi kiéu mang 1ap phuong tim dién (a=2.R J2 =356 pm)

* Trudong hop 3: Hinh l&p phuong tdm khoi (bec)

Trong 6 don vi ¢6 2 nguyén tur.

Ta ¢6: thé tich ciia 1 6 don vi 2~ Me — 5 419,107 pm’
p.N,

Do d6 hang s6 mang 1a (2,419.107)"” =289,2 pm

Gi4 tri nay pht hop voi kiéu mang 1ap phuong tam khoi
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4R

(a:f

Vay kiéu mang tinh thé ctia nguyén tir Crom theo dif liéu trén 1a 1ap phuwong tdm khoi

=291 pm =289,2 pm)

b. Theo VB: Cr** c6 cau hinh electron 1a 3d°, trang thai lai hoa sp>d?
3d 4s 4p 4d
____________ st
o L] [ B e 1T
l--\ ---------------------- )-I
Y
6 H,0

Phtic ¢6 cdu tao bat dién déu, c6 3 e doc than nén phirc c6 tinh thuén tir.

Theo thuyét trudng tinh thé: .
Su tach muc ning lugng obitan d trong trudng tinh thé 1a

o I

MNang luvgng trung
bink =(Oa obitan d
trong trudsing tinh thd

Sy tadch muoc nang
lucing cic obitan d
trong trudng bat dién

Céu hinh electron ctia ion trong phirc chat: t ¢ o
Phurc thuén tir; tir tinh cua phtre (1 =+/3(3+2) =3,87M.B).
2.2. Cho céac chétﬂ sau: SO3, NH3, N(CH3)s. Phan tng cua SOs lan luot véi NH3 va N(CHs)s o pha khi chi
hinh thanh hai san pham A va B.

a. V€ cau trac hinh hoc ctia A va B.

b. Trong hai san phim, do dai lién két S—N 1a 191,2 pm va 195,7 pm; goc lién két NSO 14 97,6° va 100,1°
(chua ding theo thur ty). Hay gan gia tri ding vao A, B va giai thich.

Ciu | Noi dung Pi¢m
2.2. 0 ¢
O O
a. OQSJ\\\\\ OQS S
N .
af n 1, \
H H,C
A: H3NSO; B: (CH;);NSO;
Luu y: - Hoc sinh khong v& khong gian chira cdp electron van cho diém t6i da.
- Hoc sinh viét cong thirc cdu tao clia chat A 1 cia HoN-SOsH ciing cho diém tdi da.
b. Chit A B

Do dai lién két S— N 195,7 pm 191,2 pm
Goc lién két NSO 97,6 100,1°
- Nhém metyl gy hiéu ing +I nén lam tang mat d¢ electron 1én N do d6 N(CHs)s c6 tinh
base manh hon NH3, di€u nay dan dén d¢ dai lién két N-S trong O3S-N(CH3)3 ngéan hon
0O3S-NH3s.
- Mt d6 electron trén N-S ciia O3S-N(CH3)3 nhiéu hon 03S-NH3 nén lam goc lién két NSO
trong O3S-N(CH3); 16n hon O3S-NHs.
Cau 3. (2,0 diém)

3.1.




a. Tai Thé van hoi mua dong Sochi ndm 2013 da xay ra mot van dé thoi sy 1y tha, d6 1a anh huong cia sy
blen d6i khi hau, 1am néng 1én toan cau. Vi vay viéc chuan bi cho thi dau thé thao mua dong hét stic phtre tap
va t6n kém. Nguoi ta phai 1am tuyét nhan tao bang cach nén hdn hop hoi nude va khong khi dén ap suét cao
10i cho hdn hop khi d6 phut nhanh ra khoi binh nén. Hiy dung nhiét dong hoc giai thich qua trinh do.

b. Ciing vao mua dong ndm 2013, trén dinh nai SaPa cua nudc ta vao mot budi sang lang gio, c6 suong
tuyét tao thanh. O mat phia Tay ctia dinh nui, nhiét d6 ha xuong dén -6°C, ap suat ctia hoi nudc trong khi quyén
14 2,20 Torr. O mit phia Dong cua dinh nui, nhiét 6 ha xudng dén 30C ap sudt cua hoi nuée trong khi quyén
12 3,80 Torr. Hiy cho biét trong diéu kién nhu vay cac hat swong tuyét cé ton tai hay khong? Vi sao?

Biét rang: Entanpi nong chay cua nudc d4 1a 6,008 kJ.mol'; entanpi bay hoi ciia nude 1ong 1a 44,016
kJ.mol"'; ap suat khong khi & dinh nui 12 456 Torr; khi ap suat khong khi bang 760 Torr nuéc d nong chay &
0°C va sdi & 100°C.

Cau | Ni dung , , Piém
3.1. | Hon hop khi bi nén dén ap suat cao phut nhanh ra khoi binh nén sinh céng ma khong kip
a. trao do6i nhi¢t véi moéi truong do d6 duogc coi nhu qua trinh doan nhiét:

q=0

AU=W +q=W
Qua trinh dan nd sinh cong chdng ap suat khi quyén: W < 0.
Do d6 AU < 0; tirc 1a ndi nang cua khi giam.
- Noi nang cua khi phu thudc vao nhiét do: nhi¢t 6 cang cao, ndi nang cang lon. Khi ndi
nang giam, nhiét do cua khi giam xudng.
- Cong do khi sinh ra khi ddn né ¢6 tri s6 16n do 4p suat giam manh nén nhiét do khi giam
manh xudng duéi 0°C, do d6 hoi nude trong hdn hop khi bi ngung ty thanh tuyét.
b. Suong tuyét trén dinh niii c6 thé bi tan chay hay thiang hoa.
* Xét kha nang tan chay:
Ap dung phuong trinh Claperon cho qué trinh chuyén pha tir ran sang 16ng;
AT TAV

AP AH

Déi v6i nude AV <0 vi V,> Vinén khi P giam nhiét d6 néng chay cia nuéc da tang. Nghia
12 trén nui, nude da tan & nhiét do cao hon 0°C.
Ca hai phia Tay va Pong cta dinh nti déu c6 nhiét 6 dudi 0°C nén tuyét khong tan.
* Xét kha nang thang hoa:
P(T,) _ AH ( )

P(T)) R T, T,
V61T =273K va P(T1)=?
+ Tinh 4p suat hoi nuéc bio hoa tai 273K.
Biét ring nudc s6i & 373K (100°C), tai d6 ap suat hoi nudc bio hoa P73k = 760 Torr

DlnP273 = 44016( L1 )= P273 = 4,2 Torr

760 8,314 273 373

+ Nhi¢t thang hoa cua nudc la:
AHthoa = AHn.chiy + AHbay hoi = 6,008 + 44,016 = 50,024 kJ.mol!

- Xét mat phia Bong: T = 27OK Phoi nuse = 3,80 Torr

P _ 30024 1 1 ) o p =33 Torr<3,80 Torr

4,2 8,314 270 273
— Hoi nudc trong khong khi qua mirc bao hoa. Do d6 hoi nude tir khong khi ngung tu
thanh suong tuyét, hay swong tuyét day thém.
- Xét mat phia Tay: T2 =267K; Phoinuse = 2,2 Torr

b o 30024 11y 256 Torr> 2,20 Torr

4,2 8,314 267 273
— Hoi nudc trong khong khi chua tdi mire bao hoa. Do d6 swong tuyét bay hoi, troi trd nén
trong sang.

Ap dung biéu thirc 1n —22

=1In

3.2. Trong cong nghiép, nguoi ta thuong didu ché Zr bang phuong phap Kroll theo phan tmg sau:
ZrClywy + 2Mg1y == 2MgCly) + Zr(
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Phan tmg duoc thuc hién ¢ 800°C trong mdi truong khi agon (Ar) & ap suat 1,0 atm. Cac pha trong phan
mg khong hoa 1an vao nhau:

a. Thiét 1ap phuong trinh AG® = f(T) cho phan {ng.

b. Chimg minh rang phan tg 14 tu phét trong diéu kién cong nghiép ¢ 800°C va ap suét cta ZrCls 13 0,10 atm.

Cho biét cac sd liéu entanpi tao thanh AH{, entanpi thang hoa AH, , entanpi nong chay AH’_ (tinh bang
kJ.mol ") va entropy S° (don vi 12 J.K".mol!) & bang sau:

Co

Chat AH? AH®, The (K) T (K) Se AH®.
Zr (1) 0 39,0

ZrCly (1) -980 106 604 181

Mg (1) 0 923 32,68 9
MgCl () | -641 931 89,59 e

i AH? va AS ctia phan tng 13 hang s6 trong khodng nhiét ¢ khao sat.

Cau

Noi dung

Piem

3.2. | AG°=AH° - TAS®
a. | AH°=2AH{ (MgCly, ) + AHY (Zr, 1) - AHg (ZrCls, k) - 2AH] (Mg, 1)
AHZ (MgCl, 1) = AH] (MgCly, r) + AH), (MgCl, r) = -641 + 43 = -598 kJ.mol"!
AHg (ZrCls, k) = AH{ (ZrCla, r) + AH,, (ZrCla, r) = -980 + 106 = -874 kJ.mol"!
AHg (Mg, 1) = AHg (Mg, 1) + AH,, (Mg, r) =0+ 9 =9 kJ.mol"!
AH° =2.(-598) + 874 —2.9 =-340 kJ
AS° =28°(MgCly, 1) + AS°(Zr, 1) - AS°(ZrCly, k) - 2AS°(Mg, 1)
S°(MgCla, 1) = S)(MgCly, r) + AH ¢/ Tnc(MgCly, 1)
= 89,59 + (43.103/981) = 133,42 J.K"! mol’!
SO(ZrCly, k) = S°(ZrCla, k) + AH w/Tin(ZrCls, k)
=181 + (106.10°/604) = 356,5 J.K™! mol"!
S°(Mg, 1) = S°(Mg, 1) + AH/Trne(Mg, 1)
=32,68 +(9.103/923) = 42,43 J.K"! mol!

AS° =2(133,42) + 39,0 — 356,5 — 2(42,43) = -135,52 J.K"!
AG° =-340 + 0,13552T (kJ)
b. AG = AG° - RTInQp = -340 + 0,13552.1073 + 8,314.10-3.1073.In(1/0,10)
=-174,05 kJ <0 — Phan ung ty phat
Chu 4. (2,0 di¢m)

4.1. O 298K, tron V mL dung dich Co*" 10> M véi V mL dung dich Fe?* 10 M trong nudc, thu dugc 2V
mL dung dich A (c6 méi trudng axit). 7

a. Két qua x4c dinh nong d6 Fe?" tai cac thoi diém khac nhau (tinh tir luc tron) nhu sau:
t (s) 20 40 60 80 100
[FeX'] (x10* M) | 2,78 1,92 1,47 1,19 1,00
Hay chi ra ring phan tmg giita Co®* va Fe?* tuan theo quy ludt dong hoc bac 2. Tinh hang s6 téc do phan tng,
b. Khi thyc hién phan tng trong méi truong c6 nong do H" khac nhau nguoi ta tim dugc quan hé gitra k
44,9375

+

va [H] nhu sau: k=20,11 + (M™".s™). Bé giai thich két qua thyc nghiém ngudi ta cho rang phan tng

dién ra dong thoi qua hai co ché:
Coché 1: Co¥ +FeX &= Co> +Fe* (1)

Co ché 2: Co* +H,0 &= CoOH* + H'(2) (nhanh, can bing)

CoOH*" + Fe*" —5— CoOH' +Fe*" (3) (cham)
CoOH" +H"—X— Co*™ +H,0 (4) (cham)

b.1. Chi ra réng céc co ché dé xuit giai thich duoc Kkét qua thye nghiém.

b.2. Biét giai doan 2 ¢6 K, = K, .01 _ 5 4 10°M . Tinh ko va ks.
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Cho E_ .. ... =1.817V;E . . =0771V.

Fe’" /Fe
Cau Néi dung Pi¢m
4.1. Nong do ctia Co** va Fe?' tai thoi diém t = 0: [Co*"]o = [Fe*']o = 5.10* M
a. Gia str phan tmg 12 bac 2 thi phan tng s& c6 dang: A + B — san pham, véi ndng do dau

ciia A va B bang nhau.
1 1

— Phuong trinh dong hoc c6 dang: kt = -
g Ong he ang e | [FeH]O

Hayk:l'( 12+ - 12+ j
t ([Fe] [Fe™],

Thay cac s6 liéu thuc nghiém vao ta c6 bang

t(s) 0 20 40 60 80 100
[Fe>' ] (x10*M) |5 2,78 1,92 1,47 1,19 1,00
k (M1sh) - 79,86 | 80,21 80,05 80,04 80,00

Cac gia tri k tinh tai cac thoi di€ém khac nhau déu xap xi bang nhau.
— Gid thiét dang. Vay phan ung la bac 2.

Hang s toc do phan ung: k= 80,03 M"'.s™)

E’ ’ Xét phan tmg: Co™ + Fe™* — o> +Fe* )
o E203+ /(7024r 3 E263+ /FeZ+
K=10 00592 =4,67.10"

K >> nén phan tng chi yéu xdy ra theo chiéu thuan.

Vi 2 co ché x4y ra dong thoi va (3) cham nén ta co
d[Fe**

o = dIFe”]

=k,[Co™ ][Fe*" ] + k,;[CoOH?" ][Fe*"] (*)

Vi (2) 1a giai doan can bang nén tir (2)
_ KILONC™] .,
k,[H"]
d[Fe’"] . k,k,[H,0]
dt * k,[H']
k,k,[H,0]

—[CoOH*]

Thay (**) vao (*)> v= J[Co“][FeH]

Trong dung dich loang [H>O] = const — = const

2

= v=Kk[Co” ][Fe*]

k,k,[H,0] 1
k, [H]

) , 1A feo13 A LA A 1A A £ ; 1
— Phan Ung c6 bac 2 vdi hang sO toc do bien thi€n tuyen tinh theo T

Pat k=k, +

Vay co ché dé xuat giai thich duoc két qua thuc nghiém.
b-2. Taco k=k, + kky[H,0] 1+ =k, + 1<3K2.L+ =20,11+ 44’9375
k, [H] [H'] [H']
k, =20,11 (M".s™")
44,9375 44,9375
K,  54.10°

k, ~ 8321,76 M"'s™)

4.2. Mdi nam khoang 180 triéu tan amoniac duoc san xuat, khién no tré thanh mot trong nhitng hoa chét
quan trong nhat. Hau nhu tit c4 amoniac duogc tong hop thong qua qué trinh Haber-Bosch dua trén phan tng sau:
) N + 3H20) == 2NH3j) ()
Str dung mot s6 dit liéu nhiét dong luc hoc & 298K thuc hién cac yéu cau sau:
AHC (kJ/mol) | S° (J/molK) C? (J/molK)

Nawk) 0 191,6 29,1
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Haw 0 130,7 28,8
NHi -45,9 192,8
a. Tinh tong luong nhiét Q; toa ra trong qua trinh san xuat amoniac trén toan thé gi¢i ¢ diéu kién dang ap
0 298K theo don vi J.
b. Qua trinh tong hop amoniac thuong dién ra & 400°C dé dat dugc tbe do phan tmg cao hon. Tinh K, cho
sy hinh thanh amoniac ¢ 400°C gia st rang AH va AS c6 cuing gia tri nhu ¢ 298K.
¢. Trong thuc té, entanpi phan tmg phu thudc vao nhiét d6. Cho cac gia tri hang sé can bang ctia phan tng (1):

T K,
600K 2,11x 107
700K 1,12x 102

Dua vao cac gia tri ndy, tinh AHeso va Cp cia NH; (st dung AHeso va AHaog). Gia sir rang gia tri Cp ctia Ho,
N> va NHj3 khong phuy thude vao nhiét do.
Cau | Noi dung Pié¢m
4.2. | 180 triéu tan = 1,80.10' gam twong tng véi 1,0588.10 > mol
a. 01=45,9.10%.1,0588.10'*=4,86.10 " J
b. AS =-198,1 JImol'K-' va AH =-91,8 kJmol!
AG =-91800 + 198,1.298 = - 32766,2 Jmol !
K, = exp(32766,2/(8,314.298) = 5,54.10°

InK ,,,= 1nK298-§TH($-§) = In(554000)+ 98138102 ( 6;3 ; 2;8 )=-7,42
— K673=5,99.10*
“ | AH= % R =-102,5kJ/mol
600 700
AHg,, = AH,; + AC] . (650-298) — AC! = % =-30,4 (Jmol'K™)

Con, = % (AC) +C), +3C) )= % (-30,4 +29,1 +3.28,8) = 42,6 (Jmol 'K ™)

CAu 5. (2,0 diém)

5.1. M6t dung dich duoc diéu ché bé’mg cach trdn 25,00 mL dung dich anilin 0,08 M; 25,00 mL dung dich
axit 4-clobenzensunfonic 0,06 M va 1 mL chat chi thi HIn 1,23.104 M. Dung dich nay sau d6 dugc pha loang
td1 100,00 mL. Do hép thu ctia dung dich dugc do ¢ 550 nm trong cuvet 5 cm la A = 0,110.

a. Tinh pH ctia dung dich da pha loang.

b. Xac dinh pK, ctia chit chi thi (khong str dung pH tinh duoc & ¥ a, gia sir pH = 5).

Cho biét cac dit kién: pKs(anilin) = 9,37; pKa(4-clobenzensunfonic) = 3,98.

D6 hip thu mol & 550 nm: €., (HIn) = 2,26.10* L.mol".cm™; €., (In") = 1,53.10* L.mol".cm™".

Ciu | Noi dung Pi¢m
5.1. Anilin dong vai tro nhu mét bazo B, axit 4-clobenzensunfonic 1a axit HA. Gia tri pH duoc
a thiét 14 theo ti 16 —21— hoge 1A
[BH'] [A7]
B + HA = BH" + A
Nong do bd (M) 0,02 0,015 0 0
Nong do cb (M) 0,02-x 0,015-x X X
_[BH'][A]
[B].[HA]
_[H'][A] LA _ K,
© [HA] [HA] [H']
K, = [BH ].[OH]_)[BH ] _ K,[H]
(B] [B] Ky




[BH'1IA] _ K K,
[B].[HA] K

w

X2

— 4,47 = —x=0,01151 M (chon)
(0,02-x).(0,015-x)

[A7] 0,01151
—SpH=pK .. +1lo — pH =398+ log——"———— =450
PH =PK gy log o P 80.015:0.01151

b. A=0,110=1,53.10" .5.[In"] + 2,26.10%.5. [HIn]
[HIn] + [In] = 1,23.10° mol/l
Giai h¢ — [HIn] = 4,358.10”7 mol/I; [In] = 7,942.10” mol/l

-5 - -5
Ku(Hln) = L0107 [In'] _>-10g1<=-1og1’0'10 T2 K = 474,
[HIn] 4,358

5.2. Dung dich X gém Cu(NO3)2 0,06M va Pb(NO3)> 0,04M. Cho 25,00 mL dung dich X tron vao 25,00
mL dung dich NalOs 0,12M va HIOs 0,14M thu duoc dung dich Y. Cho dién cyc Cu nhing vao dung dich Y
roi ghép thanh pin voi dién cyc Ag nhing vao dung dich Z gdm AgNO3 0,01M va Nal 0,04M ¢ 25°C. Viét so

d6 pin dién va tinh suat dién dong ciia pin & 25°C.
Biét: pK; ciia Cu(103)2, Pb(103)2, Agl lan lwot la 7,13; 12,61; 16,00.
E} . . =0337V;E, -0,126V3 E} . | =0,799V .

Cu? /Cu Pb** /Pb " /Ag

Cau | N§i dung

Piem

5.2. Sau khi tron: C.»=0,03M;C, . =0,02M; C .=0,07M; C _ =0,13M

Pb 2+

Vi méi truong axit manh nén bd qua su tao phirc hidroxo cia cac ion kim loai
Céc phan ung:

Pb>" +210, &= Pb(I0;),  K;=10"%">>
Cpq 0,02 0,13
[] 0 0,09

Cu* +210,” &==Cu(10;), Ky=10"">>
Cpa 0,03 0,09
[] o 0,03

Thanh phéan gidi han cta dung dich Y gdm: Pb(I053)2; Cu(IO3)2; 105 H'; Na*; NOy-

Khi dién cuc Cu nhing vao dung dich Y:
3Cu + 8H" + 2 NO; — 3Cu*" + 2NO + 4H,0

0,07 0,1
0,07 0,02625

Cu®" + 2105 == Cu(I03)2 K4 =107!3>> _ phan tng hoan toan
0,02625 0,03

[] 001125 0

Co cac can bang:

Pb(I03); == Pb?* + 2105 @) Kyl=10126

Cu(I0s), == Cu?" + 2105 (5)  Kil=1071
Vi K3 << K4 nén ta tinh theo can bang (5)

Cu(I03), == Cu?* + 2105 (5)  Kyl=1071
Cha 0,01125
[] (0,01125+x) 2x

Theo cén bang (5): K,' =4x".(0,01125+x)=10"" — x=1,22.10"
Thé cua dién cuc Cu nhung vao dung dich Y 1a
o 0,0592
E =F +

Cu®* /Cu Cu* /Cu

log[ Cu** |=0,28(V)

* Xét dung dich Z:




Phuong trinh phan tng:

Agt + I = Agl Kes = Ki' = 1010 >>
Coa 0,01 0,04
Sau 0 0,03

Thanh phan gic’yi‘han cua dung dich: Agl; I; Na*, NOs-
C6 can bang:

Agl = Ag" + T K¢! = 1016
Chd 0 0,03
[ ] X 0,03 +x

S5 K'=x(0,03+x)=10"" - x=3,333.10"1%
Thé dién cuc Ag nhung vao dung dich Z la:
=E" . +0,0592log| Ag" |=0,799+0,059210g(3,333.10"*) =~0,058(V")

Agt/ Ag Agt/Ag

Vi EAg+ e < E_ .. nén di€n cuc Cu la catot & bén phai so d6 pin, dién cuc Ag la anot &

bén trai so dd pin.

Viy, so d0 pin 1a:  (-)Ag, Agl | I || 105, H* | Pb(I03)2, Cu(I03)2, Cu(+)
0 25°C, Epin =E) - Ey = 0,28 —(-0,058) = 0,338 (V)

Cau 6 (2,0 diém)

6.1. Nong d6 duong trong méau (pH = 7,4) thuong duoc xac dinh bang phuong phap Hagedorn-Jensen. Phuong
phép nay dua vao phan g sat(IIl) oxi héa glucozo thanh axit gluconic. Quy trinh phéan tich nhu sau: Lay 0,200
mL mau méau cho vao binh nén, thém 5,00 mL dung dich natri hecxaxianoferat(IIT) 4,012 mmol/L va dun cach thily.
X Iy dung dich thu dwoc bang lwrong du dung dich ZnCls va sau d6 bang lwong du KI c6 mit CH;COOH. Iot sinh
ra dugc chuan d6 bang dung dich Na;S0s.

a. C6 thé dung muoi Fe(I1I) dé thay cho natri hecxax1an0ferat(HI) khong? Tai sao?

b. Tinh hang s can bang cua phan Ung: 2[Fe(CN)]* + 31" == 2[Fe(CN)e]* + I3

Tir d6 cho biét vai tro ctia ZnCl> va viét phuong trinh phan tmg.

¢. Tinh ndng d6 cua glucozo (theo g/L) ¢b trong mau mau, biét rang phép chuan d6 can dung 3,28 mL dung
dich Na,S,0; 4,00 mmol/L dé dat téi diém twong dwong.

Cho: E‘I{/l, =0,5355 V; E‘F’ L=0771V; 7,

Fe(OH),

=3,8.107".

Cac phtic [Fe(CN)s]* va [Fe(CN)s]* c6 hang s6 bén tong cong lan lugt 1a B,= 1035 va B, = 10%,

Cau | Noi dung Pi¢m
6.1. Khong theé.
a. pH ciia mau 14 7,4 nén Fe(III) s& két tia ¢ dang Fe(OH); va khong c6 kha ning oxi héa
glucozo.
b. Tinh thé khir ctia cap [Fe(CN)s]*/ [Fe(CN)s]*
0 B, 10"

= E° o +0,0592l0g =0,3566 (V)

Fe(CN), /Fe(CN);~

=0,771 + 0,0592 log 102
2
2[Fe(CN)s]* + 31" — 2[Fe(CN)s]* + I3~ (1)

K — 102(0,3566—0,5355)/0,0592 — 9 04 10-7

Zn%* tao két tua vdi [Fe(CN)s]* lam phan tng (1) xay ra hoan toan theo chiéu thuan.
2K + Zn*" +[Fe(CN)s]* — KoZn[Fe(CN)q]

c. Phuong trinh hoa hoc cac phan tng xdy ra:

CsH 1206 + 2[Fe(CN)6]*+ 30H- — CgH1107 + 2[Fe(CN)s]* + 2H,0
2[Fe(CN)g]* +3I' - 2[Fe(CN)s]* + [

28,07 + I, » S,07 + 3T

n. ..
0y 0= =3,28.10°. 4,00 = 13,12.103 (mmol) — n.= 0% = 6,56.10° (mmol)
’ 2
N en = 5,00.103.4,012 = 20,06.10"3 (mmol)

n s (dn=2.6,56.10° =13,12.10" (mmol)

Fe(CN)}

9



-3 _ -3
Nglucozo = 20,06.10 5 13,12.10 = 3,47. 103 (mmol)
3
> Calucoro = W 3123 (mg/lit) = (3,123 g/lit)

6.2. Hoa hoc xanh (green chemistry) luén hudng t6i cac qua trinh san xuat sach hon, giam thiéu 6 nhiém
moi trudng, tach loai, thu hoi, tai sir dung lai cac chat thai. Dudi day 1a mot vi du:

Mot trong cac phuong phap dé tach loai Cr(VI) trong nude thai cua qua trinh ma dién la khu Cr(VI) vé
Cr(1II) trong moi truong axit, sau do diéu chinh pH bang kiém dé két tua Cr(OH)s.

Néu nong do ban dau Cr¥* trong nudc thai (sau khi da khw Cr(VI) vé Cr(IlD)) 1a 10- 3M Khi tang pH cua dung
dich (coi thé tich dung dich khong dbi), ban diu sé tao thanh két tia Cr(OH)s ¢6 tich sb tan bang 10-0, sau d6 két
tua Cr(OH); s€ tan ra do tao thanh ion [Cr(OH)4] theo phan ting sau:

Cr(OH); + OH- == [Cr(OH)4] ¢6 pK = 0,4

Gia thiét Cr(III) chi ton tai ¢ 3 dang: dang tan la Cr** va [Cr(OH)4]; dang két tiia 1a Cr(OH)3. Hiy xéc dinh:

a. pH cuia dung dich khi két tia Cr(OH); tan hoan toan thanh [Cr(OH)4]-.

b. pH ctia dung dich ma tai d6 d6 tan cua Cr(III) 1a nho nhét. Tinh d¢ tan cta Cr(I10) tai pH nay.

Cau | Noi dung Pi¢m

6.2. | pH khi ket tua Cr(OH); tan hoan toan thanh [Cr(OH)47]

a. Khi d6 ¢6 thé xem [Cr(OH)s] = [Cr*] =103 M
[Cr(OH), ] _ 107

OH| = =10**M
[OH] K 104
[H]=10"*M=pH=114
b. Cr(III) [Cr%] [Cr(OH), ]

T, Teom.- (HT . K.K
Thay [Cr3 ] — C(OI:I)?3 — C(OH)33 va [Cr(OH);‘] =K. [OH-] _ +H20
[OH'] Ko ]

~ Teom, -[HT L K Ky,

S = +

Cr(IIT) Ki{ o [H+ ]
Sin khi —95_ =

d[H"]

dS _ 3Teom, JHTT KKy

d[H"] Ko [H'T
+12 4
85 g, Taon BT K Kuo gy KoK
d[H ] I<H20 [H ] 3 TCr(OH)3

4lg[H"] = 1gK +41gK, , - 18T o, - 183

P | 1 1
Ig[H']= Zng—Ir 1gKy 0 - ZlgTCr(OH)3 - Zlg3

B 1 1 o 1 B
pHmin = ZpK+pHH20 + ZlgTCr(OH)3 + Zlg3 = ZXO,4 + 14 + ZlglO + ZXO,477 = 6,72

3 10—30(10—6,72)3 10—0,4><10—l4
min (10»14)3 + 10-6,72
Cau 7. (2,0 diém)

7.1. ,

a. Cho cac chat sau:

=2,78x10" (M)

(0 2) (€) 4
0O
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Vi cac gia tri nhi¢t do s6i khong theo thir tu: 1 15°C, 117°C, 187°C, 256°C.
X¢&p gia tri nhi€t d6 soi trén vao cac chat twong tng. Giai thich.

. Viét cau tric cac dang enol cua dietyl malonat, etylaxeto axetat.

Sép xép theo thir ty ting dan d6 bén céac cau tric cla etylaxeto axetat. Giai thich.

7.2. So sanh tinh bazo ctia cac nguyén tir N trong phan tir metyl da cam. Giai thich.
1 2 3
(CH})zN N=——N SO3Na

Cau | Ngi dung Piém
7.1 | - (1) Gng voi 115°C; (2) voi 117°C; (3) ung véi 256°C; (4) ung véi 187°C.
a. - (1) (2) khong tao dugc lién két hidro, (3) (4) co lién ket hidro

= nhiét d6 s6i (1) (2) thap hon so véi (3) (4)

- Nhiét d6 soi (1) < (2) vi khdi luong phan tir (1) < (2).

- Nhiét dg s6i cua (4) < (3) vi (3) tao lién ket hidro lién phén tir dang polime con (4) tao

lién két hidro dang dime.
b. Céc ciu tric cua dietyl malonat: CHy(COO-CHs),

H H
o} O o (0] O o
EtOMoEt EtOMOEt EtOMOEt
(HS chi can viét dugc 1 céu trac ghi 0,125)
Céc cau tric cua etylaxeto axetat: CH3CO-CH2COO-C>Hs5
H
o/ o) 0] 0] o} \O
Hzc)\)J\oa Moa chM\oa
A) ﬂ (®)
H
o/ 0
Hac)\)J\oa
‘ (©)

Thir ty @6 bén: A<B <C

Gidi thich: )

- Dang A it bén do noi doi khong lién hop.

- Dang B bén nhung khéng ¢ cong hudng este.

- Dang C bén nhat do c6 noi d6i lién hop va cong hudng este.
7.2. 1 2 3

(CH3)»N N=—N SOsNa

Tinh bazo theo th tu: 1 <2 < 3.

Vi:
- Cap e khong lién két ctia N1y c6 hiéu timg +C vao vong benzen nén N1y c6 mat do e thap
hon so vdi hai N con lai.

- Trong céc cong thirc cong hudng Ny c6 mat do e cao nhét do c6 dién tich 4m nam trén
con N2y thi khong.

- N(3) c6 mét d6 dién tich 4m cao nhét, nén d& dang nhan H* cao nhat so v6i 2 nguyén tir
N con lai. Do d6 N3) ¢6 tinh bazo manh nhat.

11




Hogc HS v& hinh d¢ giai thich.
Néu dung ghi 0,125x3.

>.;:<Z>:;—(é4®—soma _ >NN=N‘©*303N3

Cau 8. (2,0 diém)

8.1.
a. Viét co ché phan tmg sau:
0]
N-Br NOHHO 1 N-CH,-CH,-COOK
40°C
(0]
Cau | Noi dung Pi¢m
8.1. 0 0 0)
O
OH OH OH OH o
_Br ——> _Br —> f*l%—Br Ne—e C£O N=L} i\o
| | v o 4 OH
(0) H
0
& : : |
OH O“—H &8
N=c X —— N — A
\J(f 0 @N/(f_o p 0 NI o8
OH 0 OH OH
& |
NH HCS—cCo - 6 _« NS 00K
NH,
b. Viét cong thirc cau tao cia cac hop cht hitu co B, C, D, E.
(0)
H;C
C3 OH HZN/\)LII\]/\/ SH
H dd NaOH, t°
3 0 H >»B ——"» C+D+E
)
Cau Nﬁi dung Piém
8.1. OH H OH
b. N
%( W \/\SH . HO/%COONa . HZN/\/COONa . HZN/\/SH
H;C CH;0 H;C CcH; ¢ D E

8.2. Oxi ho4 hidrocacbon thom A (CsHio) bang oxi c6 xfic tac coban axetat cho san pham B. Chat B c6 thé
tham gia cac phan tng: voi dung dich NaHCO3 gidi phong khi CO»; voi etanol (du) tao thanh D; dun nong B
voi dung dich NH3 tao thanh E. Thuy phan E tao thanh G, dun néng G ¢ nhiét 46 khoang 160°C tao thanh F. Mat
khac, khi cho B phan g v&i khi NH3 (du) ciing tao thanh F. Hiy viét cong thic cdu tao cia B, E, G va F.
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Cau | Noi dung Pi¢m
8.2

B
i i
C\O HZO t0 C NH2 1‘130Jr C*NHz
ﬁ:/ + NHj c ONH, (Hi—OH
O O
B Amomﬂalamat E G
i
C\o C COOC,H;
¢ + GHsOH  ———> ¢—CO0C,Hs
6]
O O
I !
C
©[ So o — S
C C
I |
0 0
flalimit F
T i
C—NH, 160°C C
: (Hi—OH = %/N—H
G O F O

Ciu9. (2,0 diem) o ,
9.1. TRF la tén viét tat mot homon di€u khién hoat dong cua tuyen gidp. Thuy phan hoan toan 1 mol TRF
thu dugc 1 mol mdi chat sau:

N CH,-CH-COOH
NH; ; @c ; HOOC-CH,-CH,-CH-COOH ; 4 \5 1|\1H2
OOH |
N N N

H
I (Pro) (Glu) 1|1 (His)
Trong hdn hop san pham thily phan khong hoan toan TRF c¢6 dipeptit His-Pro. Pho khéi lugng cho biét
phan tir khdi ciia TRF 14 362 dvC. Phan tir TRF khong chira vong 16n hon 5 canh.
a. Hay xéac dinh cong thirc cdu tao va viét cong thic Fiso ciia TRF.
b. Biét Glu c6 cac gia tri pKa; = 2,10; pKaz = 4,07; pKas = 9,47. Viét cac can bang dién ly va gid tri
pKa thich hgp. Tinh pHj cua Glu.

Cau | Ngi dung Pi¢m
9.1 | - Thuy phan TRF sinh ra NHs, Pro, Glu, Hic = ¢6 2 cong thirc phu hop 1a: Glu-His-Pro va
a. His-Pro-Glu (déu c¢6 1 nhém —CO — NH>)

- TRF ¢6 M = 362 suy ra c6 tao ra amit vong (loai H>0)

- TRF khong chira vong 16n hon 5 canh = Glu 1a aminoaxit ¢au N va tao lactam 5 canh, con
Pro 1a aminoaxit dau C va tao nhém — CO — NH,.

Vay cAu tao ctia TRF:

HN—CH— CO—NH—?H—CO —N—CH—CO-NH,
CH,

NTOON

N

NH

O/
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Cong thure Fiso:
CO—NH,
COU‘H
0—NH H
NH H H,
(0] NN
—
9.1 COOH COOH (eloloy eloley
b |
THz THg CHy CH,
-H" -H* | -H*
CH, CH, CH, (|;H2
+ PKa =2,1 | + pK,, = 4,07 | n pK,; = 9,47
HC——NH; HC——NH3 H(|}—NH3 HC——NH,
COOH coo coo lOO'
A a2 A Ka1+ pKaz _ 2,10 + 4,07
Piém ding dién: pH; =222 - Faz — —— =3,085
9.2.

a. Cac hop chét B-lactam c6 hoat tinh sinh hoc quy gia va dugc tong hop theo so d6 dudi dy. Viét ciu tao
cua A, B, C, D trong so do tong hop.
OH

OMe
Br Y
1.NaOH 1N/100°C
. COCl),, DMF
o A - B ( )2 c
c1 DMF, 140°C 2.H CH,Cl,

Na,CO3

Ets;N

o

Cau | Noi dung Pi¢m
9.2. OMe OH o
oM O T oy
a. Y 0 0 S
o . 1.NaOH 1N/ 100°C (COCl);, DMF
DMF, 140°C . CH,Cly
Cl “Narcos cl 2. H cl cl
@/\N
Nx //‘——I
(0] o)
s5°C ®/CI
¢ ¥ Et3N,
D

b. Higrin X (CsH;sON) 1a mot alkaloid dwogc tim thiy trong ciy coca. X cho phan tng iodofom. Néu

oxi hoa X bang CrOs sé tao thanh axit higrinic C¢H110,N. Axit higrinic CeH102N ¢6 thé tong hop bang chudi
cac phan tng sau:

[CH(COOE),]” Na* Br, CH;NH,
BrCH,CH,CH,Br » A ——> B ——» C(C;;H;jO4N)
dd Ba(OH 0
C L)zb D ﬂ» E ; aXit hlgrlmc + C02 + H20
0

t
Xéac dinh cong thuc cAutao cia A, B, C, D, E va X.
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Cau | Noi dung Pi¢m
9.2 Higrin c6 nhom amin bac 3 va c6 nhém acetyl CH3;CO-

Céu 10. (2,0 diém)
10.1.
a. Arabinopyranozo A 1a mot D-andopentozo c6 cau hinh 28, 3R, 4R.
Thuc hién chuyén hoa sau:

: H,O/H"
L. LiAlH, 0 T2 HOCH -CHO + HOCH ,-CH,0H
2.H,0

CH;OH/H* HIO,

.
| BrHO p  HWOM Ho.cooH + HOCH,-COOH

X4c dinh cAu trac cia B, C, D va E.

Cau | Ngi dung Piém
10.1.
a.
1. LiAIH, e
W’ HOH,C OMe H,0*
<. Hy = HOH-C —— (CH,0OH-CH,0OH + CH,OH-CHO
Bry/H,0 /0
el OMe MO . CH,0H-COOH + CHO-COOH
E HOOC <
b. Monosaccarit X thyc hién chuyén hoa theo phuong phap Ruff nhu sau:
CHO
1. Brz, H20 1. BI‘Q, HQO
Bry, H,0 CaCO H,0
X 12, Hp A 3 B 20, C 2. CaCOy > D 2. CaCO; - CHOH
(CH3COO)3F€ 3. HzOz/(CH3COO)3FC 3. HzOz/(CH3COO)3F€
CH,OH
Xac dinh cong thire cau tao cua X, A, B, C.
| Cau | Ngi dung | Piém |
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HO////,

H o\\‘\“

Tamiflu dugc tong hop tir axit (-)-sikimic ¢é trong quéa hdi theo chuyén hoa sau:

COOH
1. C,HsOH, SOCI,

2. (C2H5)2C0, p-CH3 -C6H4-SO3H

BH;/CH,Cl,
» B

3. CH;S0,CI, (C,Hs);N

OH

Axit (-)-sikimic

CH,=CHCH,NH,, MgBr», (C;Hs),0

1. Pd/C, H,N-CH,CH,-OH, t°
2. C¢HsCHO, (CH;);COCH,
» E

CH,=CHCH,NH,, t°

3. CH;S0,Cl, (C,Hs);N

KHCO3, C,HsOH, 96°C
» C

w» F

10.1. CHO COOH Ccoo” CHO
b.
[(|IHOH]4 [CHOH], [CHOH], | Ca®*  [CHOH];
CH,0H CH,O0H CHOH |, C|H20H
X A B C
10.2. Tamiflu dugc coi la chat khang sinh di€u tri ngudi bénh lay cum gia cam hiru hi¢u nhat hién nay.

C
1. CH=CHCH,-N=CHC¢Hj, dd HCI 1. (CH;C0),0, CH;COOH H;PO,, C,H;OH O, COOCHs
2. dd HC1 2. Pd/C, HyNCH,CH,0H
CH;CON e
NH,.H;PO,
Tamiflu
Xac dinh cong thuc cac chat A, B, C, D, E, F, G, H trong day chuyén hoa.
Cau | Noi dung Diém
10.2
Oy, COOC,Hs o, COOC,Hs
(Csz)zc\
o™ HoN
OSOZCH3 OSO,CH,
A B
O///: COOCsz O//I, COOCZHS O///: COOC2HS
/ W S
S HO CH;80,0°
o- /\/
HN N=CH-C¢H;
C D E
O//// COOC,H; O///, COOC,H; O///,, COOC,Hs
HoN : :
o 2 H CH;CO H
NHCH,CH=CH, NH,
F G H
HET
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