SO GIAO DUC VA PAO TAO  KY THI CHQON HQC SINH GIOI CAP TINH THPT
TINH QUANG NAM NAM HQC 2023 - 2024 POT 1

S— , Mén thi: HOA HQC
DE CHINH THUC Théi gian: 180 phiit (khong ké thoi gian giao dé)
(Dé gom c6 06 trang) Ngay thi: 29/9/2023

Cho bidt: R =8,314 (J.mol" K-!) = 0,082 (atm.L.mol".K)); T(K) = 273 + 2(C);
h=6,625.103*J.s; c=3.10 m.s'; Na = 6,022.10% mol™’; 1 m = 10> pm;

leV = 1,602.10" J: G 25°C: 2,303% ~0,0592: H=1:N=14: 0 = 16 Cr = 52:

Cau 1. (2,0 diém)

1.1. Mot nguyén tir hidro khi chuyén tir trang thai kich thich Gmg v6in = 5 vé trang thai Gng
v61 n = 2 phat ra mot &nh sang mau xanh.

Mot ion He* (Zue = 2) khi chuyén tir trang thai kich thich img v&i n = a vé trang thai (mg véi
n = Db s& phat ra 4nh sang mau xanh gidng nhu ciia nguyén tir hidro trén. Tim gié tri ciaa va b.

1.2. D¢ van hanh nha may dién hat nhan, nguoi ta dwa vao 10 phan tng hdn hop gom 3,25%
23 ‘U va 9§8U lam nhién li¢u. Trong tu nhién chi co 955 U la c6 kha ndng xdy ra phan tmg phan
chia hat nhan con 9§8U thi khong.

a. Tinh nang luong gidi phong ra khi 3 kg 2 >U bi phan chia. Biét phan tmg phan chia hat
nhan § 23 U khi bat mot notron xdy ra nhu sau:

23§U + 0 n — 388r + 14OXeJr 20n

Ning luong lién két hat nhan quy vé 1 nucleon cua g 235 U; §§Sr va 140Xe 1an luot bang 7,7 MeV;

8,7MeV; 8,4 MeV.

b. Biét chu ki ban hay cua 25U va 238U lan luot 1a 7,04.10% nim va 4,45.10° nam. Tinh thoi
gian ton tai trung binh cua timg dong vi.

¢. Gia sir rang Urani chi c6 2 dong vi, thanh phan phan trim vé s nguyén tir ciia dong vi
235U bang 0,725%, con lai cua 238U. Khi trai dat duoc tao thanh, s6 nguyén tir 2°U va 28U bang
nhau. Hiy uéc luong tudi cua trai dat.
Cau 2. (2,0 diém)

2.1. Crom rin thudc hé tinh thé 1ap phuong déu, co ban kinh nguyén tir va mat do lan luot
bang 126 pm va 7,14 g/cm?.

a. Xac dinh loai mang tinh thé ctia crom chi dua vao cac dit liéu trén.

b. Crom tao duoc hop chat CrCls.6H2O. Trong dung dich nudc ton tai cdn bang nhu sau:

[Cr(H20)6]Cls === [Cr(H20)sCl1]Cl2.H2O = [Cr(H20)4Cl>]C1.2H-0.

Giai thich lién két trong phirc chit theo thuyét VB va thuyét truong tinh thé. Xac dinh tir
tinh cua phirc chat do.

2.2. Cho cac chit sau: SO3, NH3, N(CH3)s. Phan tmg ctia SO3 lan luot voi NH; va N(CHs)s
& pha khi chi hinh thanh hai san pham A va B.

a. V& ciu trac hinh hoc cua A va B.

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

Cau 3. (2,0 diém)
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3.1.

a. Tai Thé van hoi mua dong Sochi nam 2013 da x4y ra mot vén dé thoi su ly thu, do6 1a anh
huong cua su bién d6i khi hau, lam nong 1én toan cau. Vi vay viéc chuén bj cho thi ddu thé thao
mua dong hét sirc phirc tap va tén kém. Nguoi ta phai lam tuyét nhan tao bang cach nén hén hop
hoi nudc va khong khi dén ap suat cao rdi cho hdn hop khi d6 phut nhanh ra khéi binh nén. Hay
dung nhiét dong hoc giai thich qua trinh do.

b. Ciing vao mua déng nam 2013, trén dinh ndi Sa Pa cta nudc ta vao mot budi sang ling
gid, c6 suong tuyét tao thanh. O mit phia Tay cta dinh nai, nhié¢t d6 ha xuéng dén -6°C, ap suét
ctia hoi nudc trong khi quyén 1a 2,20 Torr. O mit phia Péng cua dinh nui, nhiét d6 ha xudng
dén -3°C, 4p suét cta hoi nudc trong khi quyén 1a 3,80 Torr. Hiy cho biét trong diéu kién nhu
vay cac hat swong tuyét ¢ ton tai hay khong? Vi sao?

Biét rang: Entanpi nong chay cta nudc da 1a 6,008 kJ.mol™'; entanpi bay hoi cta nudc 1ong
13 44,016 kJ.mol™'; ap suat khong khi ¢ dinh nui 12 456 Torr; khi 4p suit khong khi bang 760
Torr nudc da ndong chay & 0°C va soi & 100°C.

3.2. Trong cong nghiép, ngudi ta thuong diéu ché Zr bang phuong phap Kroll theo phan g sau:

ZrClyxy + 2Mgay == 2MgClyq) + Zr)

Phan tmg duoc thuc hién ¢ 800°C trong moi trudng khi agon (Ar) & ap suat 1,0 atm. Cac
pha trong phan tng khong hoa lan vao nhau:

a. Thiét lap phuong trinh AG® = f{T) cho phan tng.

b. Chimng minh rang phan tng 1a tu phat trong diéu kién cong nghiép & 800°C va ap suét ciia
ZrCls 12 0,10 atm.

Cho biét cic sb 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:

Chat AH? AH®, Toe (K) | T (K) S AHY,
Zr (1) 0 39,0

ZrCla (r) -980 106 604 181

Mg (r) 0 923 32,68 9
MgCl (r) | -641 981 89,59 43

Coi AH? va AS° cua phan tng 13 hang s6 trong khoang nhiét d6 khao sat.

Cau 4. (2,0 diém)

4.1. 0 298K, tron V mL dung dich Co** 10 M v6i V mL dung dich Fe** 10 M trong nuéc,
thu dugc 2V mL dung dich A (c6 mdi trudong axit).

a. Két qué xac dinh né)ng dd Fe?" tai cac thoi diém khac nhau (tinh tir Iac tron) nhu sau:

t(s) 20 40 60 80 100
[Fe2] (x10° M) | 2,78 | 1,92 1,47 1,19 1,00

Hiy chi ra riang phan tng giita Co>* va Fe* tudn theo quy luat dong hoc bac 2. Tinh hing
s6 toc do phan tng.

b. Khi thuc hién phan tng trong méi trudng c6 ndng dd6 H* khac nhau ngudi ta tim dugc
44,9375

+

quan hé gitra k va [H"] nhu sau: k=20,11 + (M".s). Dé giai thich két qua thuc nghiém

ngudi ta cho rang phan tmg dién ra dong thoi qua hai co ché:

Cochd 1: Co™™+Fe” &= Co® +Fe’ (1)
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Co ché 2: Co”™+ H,0 &= CoOH* +H'(2) (nhanh, can bing)

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

b.1. Chi ra rang cac co ché dé xuat giai thich duoc két qua thuc nghiém.
k, [H,0]

b.2. Biét giai doan 2 c6 K, = T 5,4.10°M . Tinh ko va ks.
2
0 _ . RO —
Cho E . . = L8I7V;E", . =0,771V.

4.2. Mbi nam khoang 180 triéu tAn amoniac dugc san xuét, khién n6 tré thanh mot trong
nhitng hoa chit quan trong nhat. Hiu nhu tit ca amoniac duoc tong hop thong qua qua trinh
Haber-Bosch dua trén phan irng sau: Now + 3Hax) == 2NH3) (1)

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)
Now 0 191,6 29.1
Hago 0 130,7 28,8
NHj3 -45.9 192,8

a. Tinh tong luong nhiét Q; toa ra trong qua trinh san xuat amoniac trén toan thé gisi o diéu
kién dang ap & 298K theo don vi J.

b. Qua trinh téng hop amoniac thudng dién ra & 400°C dé dat duoc tc do phan Gng cao hon.
Tinh K, cho sy hinh thanh amoniac & 400°C gia sir rang AH va AS c¢6 cing gia tri nhu ¢ 298K.

¢. Trong thyc té, entanpi phan tmg phu thudc vao nhiét d6. Cho cac gia tri hing s6 can bang
cua phan ung (1):

T K»
600K 2,11x 107
700K 1,12x 10

Duya vao cac gi tri ndy, tinh AHeso va Cp cia NH3 (str dung AHgso va AHaog). Gid st rang
gia tri Cp ciia Hz, N2 va NH3 khong phu thudc vao nhiét do.
CAu 5. (2,0 diém)

5.1. Mot dung dich duoc diéu ché bﬁng cach tron 25,00 mL dung dich anilin 0,08 M; 25,00
mL dung dich axit 4-clobenzensunfonic 0,06 M va 1 mL chét chi thi HIn 1,23.10** M. Dung dich
nay sau d6 dugc pha loang té1 100,00 mL. Do hép thu ctia dung dich dugc do ¢ 550 nm trong
cuvet 5cmla A=0,110.

a. Tinh pH cua dung dich da pha loang.

b. Xac dinh pK, ctia chit chi thi (khong sir dung pH tinh dwoc ¢ ¥ a, gia sit pH = 5).

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

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

5.2. Dung dich X gdm Cu(NOs)2 0,06M va Pb(NOs), 0,04M. Cho 25,00 mL dung dich X
tron vao 25,00 mL dung dich NalO3 0,12M va HIO3 0,14M thu dugc dung dich Y. Cho dién cuc
Cu nhung vao dung dich Y rdi ghép thanh pin véi dién cuc Ag nhung vao dung dich Z gém
AgNOs 0,01M va Nal 0,04M ¢ 25°C. Viét so dd pin dién va tinh suit dién dong cua pin & 25°C.

Biét: pK; ciia Cu(10s),, Pb(103)5, Agl lan lwot la 7,13, 12,61; 16,00.

Bl =0337VIEL,  =-0,126V;E] . =0,799V .

Pb2 /Pb Agt/A
Cau 6. (2,0 diém)
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6.1. Nong do dudng trong mau (pH = 7,4) thuong dugc xac dinh bang phuong phap Hagedorn-
Jensen. Phuong phap nay dua vao phan tng sat(IIl) oxi hoa glucozo thanh axit gluconic. Quy trinh
phan tich nhu sau: Léy 0,200 mL mau mau cho vao binh nén, thém 5,00 mL dung dich natri
hecxaxianoferat(IIT) 4,012 mmol/L va dun cach thity. Xtr Iy dung dich thu dugc bang luong du dung
dich ZnCl, va sau do béng luong du KI ¢6 mat CH3;COOH. Iot sinh ra dugc chuén do béng dung
dich NaxS,0s.

a. Co thé dung mudi Fe(III) dé thay cho natri hecxaxianoferat(IIl) khong? Tai sao?

b. Tinh hing s6 can bang cua phan Gmg: 2[Fe(CN)s]* + 31" = 2[Fe(CN)s]* + I5.

Tir d6 cho biét vai tro ctia ZnCl, va viét phuong trinh phan tng.

¢. Tinh ndng d6 cua glucozo (theo g/L) ¢6 trong mau mau, biét rang phép chuan d6 can dung
3,28 mL dung dich Na>S>03 4,00 mmol/L dé dat toi diém tuong duong.

L0 . RO _ . _ -38
Cho: E}  =05355 Vi E . =0T71V; Ty, =3,8.107".
Céc phirc [Fe(CN)s]* va [Fe(CN)s]> c6 hing s6 bén tong cong lan luot 1a B,= 10°va B, = 10%.

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

Mot trong céc phuong phap dé tach loai Cr(VI) trong nudc thai ciia qua trinh ma dién 1a khur
Cr(VI) vé Cr(III) trong mdi truong axit, sau d6 diéu chinh pH bang kiém dé két tia Cr(OH)s.

Néu ndng do ban dau Cr** trong nudc thai (sau khi da khir Cr(VI) vé Cr(11I)) 1a 10°M. Khi ting
pH ctia dung dich (coi thé tich dung dich khong d6i), ban dau sé tao thanh két tia Cr(OH); c6 tich
s6 tan bang 107°, sau d6 két tia Cr(OH); s& tan ra do tao thanh ion [Cr(OH)4] theo phan {mg sau:

Cr(OH); + OH" == [Cr(OH)4] c6 pK =0,4

Gia thiét Cr(III) chi ton tai & 3 dang: dang tan 1a Cr** va [Cr(OH)4]"; dang két tia 1a Cr(OH)s.
Hay xac dinh:

a. pH ciia dung dich khi két tia Cr(OH); tan hoan toan thanh [Cr(OH)a]".

b. pH cta dung dich ma tai d6 d6 tan caa Cr(III) 14 nho nhét. Tinh d6 tan cua Cr(III) tai pH nay.

Cau 7. (2,0 diém)
7.1.
a. Cho cac chét sau:
(1

) ()] 3) “
= N N
gRSNsNS
N
AN S N N
N H H

Vi cac gia tri nhiét do so6i khong theo thir ty: 115°C, 117°C, 187°C, 256°C.

Xép gia tri nhiét d soi trén vao cac chat trong ung. Giai thich.
b. Viét cau tric cac dang enol ciia dietyl malonat, etylaxeto axetat.

Sép xép theo th ty ting dan do bén céc cau tric cua etylaxeto axetat. Giai thich.

7.2. So sanh tinh bazo cua céc nguyén tor N trong phan tir metyl da cam. Giai thich.

1 2 3
(CH;3),N N=—N SO;3Na
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Cau 8. (2,0 diém)

8.1.
a. Viét co ché phan tmg sau:
O
¢N—Br KORFO_ 1y N-CH,-CH,-COOK
40 °C
(@)

b. Viét cong thirc ciu tao ctia cac hop chat hitu co B, C, D, E trong diy chuyén hoa sau:

0
H;C OH g~ Ay~ SH
|

H;C dd NaOH, t°
3@0 2 .5 C+D+E

0)

8.2. Oxi ho4 hidrocacbon thom A (CsHjo) bang oxi c6 xtc tic coban axetat cho san phim
B. Chat B c6 thé tham gia cac phan mg: véi dung dich NaHCO; giai phong khi CO»; v6i etanol
(du) tao thanh D; dun néng B vdi dung dich NH; tao thanh E. Thuy phan E tao thanh G, dun nong
G ¢ nhiét do khoang 160°C tao thanh F. Mt khéc, khi cho B phan tmg vé&i khi NH3 (du) ciing
tao thanh F. Hiy viét cong thirc cau tao cia B, E, G va F.
Cau 9. (2,0 diém)

9.1. TRF 13 tén viét tit mot hoocmon diéu khién hoat dong cua tuyén giap. Thity phan hoan
toan 1 mol TRF thu duoc 1 mol mdi chat sau:

N CH,-CH-COOH
NH; ; O\c : HOOC-CH,-CH,-CH-COOH ; 4 \5 I|\1H2
N 0O0H - N
2
H

(Pro) (Glu) (His)

Trong hdn hop san pham thuy phan khong hoan toan TRF c6 dipeptit His-Pro. Phd khéi luong
cho biét phan tir khéi cia TRF 13 362 dvC. Phan tir TRF khong chira vong 16n hon 5 canh.

a. Hay xéc dinh cong thirc cdu tao va viét cong thic Fiso ciia TRF.

b. Biét Glu c6 cac gia tri pKa; = 2,1; pKaz = 4,07; pKaz = 9,47. Viét cac can bé“mg dién ly
va gia tri pKa thich hop. Tinh pHi ctia Glu.

9.2.

a. Cac hop chét B-lactam c6 hoat tinh sinh hoc quy gia va duoc tong hop theo so dd duéi
day. Viét cau tao cia A, B, C, D trong so db tong hop.

OH

Br/\ﬂ/OMe 1.NaOH 1N/ 100°C
o A aOH IN (COCI),, DMF
—_—
] PME 140°C 2.H" CH,Cl,

Na,CO;

®/\N B
Et3N 4 .,

55°C O/m

b. Higrin X (CsHisON) 1a mét ancaloit dugc tim thdy trong cdy Coca. X cho phan tmg
iodofom. Néu oxi hoa X bang CrO; s€ tao thanh axit higrinic C¢H1102N. Axit higrinic CsHiiO2N
c6 thé tong hop bang chuoi cac phan Gng sau:
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[CH(COOE),]” Na* Br, CH;NH,
> A —> B ——> C(C;;HyO4N)

BrCH,CH,CH,Br
dd Ba(OH 0
C ﬁ» D ﬂ» E ; axit higrinic + CO, + H,O
0

t
Xéc dinh cong thirc clu tao cua A, B, C, D, E va X.
Céu 10. (2,0 diém)

10.1.
a. Arabinopyranozo A 1a mt D-andopentozo ¢6 cAu hinh 28, 3R, 4R. Thyc hién chuyén hoa sau:

1. LiAlH, H,O/H"
M D —— » HOCH,-CHO + HOCH,-CH,OH
CH,OH/H* HIO 2. H0
3 4
» C —1

.
BryHO  p _HOM  10-COOH + HOCH,-COOH

-

>

Xac dinh céu trac cta B, C, D va E
b. Monosaccarit X thyc hién chuyén héa theo phuong phap Ruff nhu sau:

CHO
1. Br'_;, Hzo 1. Br'_;, H'_;O
Brp. 10 CaCOs o 10, c _2Cacos o p_2CaCos _ CHOH
(CH:;COO):;Fe 3. Hzoz/(CH3COO)3FC 3. H202/(CH3COO)3F6
CH,OH

Xéc dinh cong thirc cAu tao cua X, A, B, C.

10.2. Tamiflu duogc coi la chat khang sinh dié€u tri nguoi bénh lay cim gia cam hiru hi€u nhat
hién nay. Tamiflu dugc tong hop tir axit (-)-sikimic ¢6 trong qua hoi theo chuyén hoéa sau:
HOy, COOH
’ 1. C,H;OH, SOCl,
- 2. (C4H5),CO, p-CH;3-CgHy-SO5H BH;/CH,Cl, KHCO5, C,HsOH, 96°C
HON » A » B » C
3. CH;S0,Cl, (C,Hs);N

OH
Axit (-)-sikimic
1. Pd/C, H,N-CH,CH,-OH, t°

CHZZCHCHzNHz, MgBrz, (C2H5)20 2. C6H5CHO-, (CH3)3COCH3 CH2=CHCH2NHZs tO
c > D » F » F
3. CH;3S0,Cl, (C,Hs):N

1. CH;=CHCH,-N=CHC¢Hs, dd HCI 1. (CH,C0),0, CH:COOH HPO, CGHOH e COOC;Hs
G » H s

2. dd HCI 2. Pd/C, H,NCH,CH,OH
CH;CO H
NH,.H;PO,
Tamiflu
Xac dinh cong thire cac chat A, B, C, D, E, F, G, H trong day chuyén hoa.
--------------- | & | D | ———

* Thi sinh dwoc ding bang tuan hoan cdc nguyén té hod hoc.
* Thi sinh khong dwoc swe dung tai liéu, can bo coi thi khong giai thich gi thém.

FHO VA EN thi SINA: .« Sé bdo danh: .............
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