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SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TINH THPT
TINH QUANG NAM NAM HQC 2023 — 2024 POT 2

S 2 Mén thi: HOA HQC 10 (CHUYEN)
PE CHINH THU'C - : :
— U Thoi gian: 180 phut (k/ong ké thoi gian giao dé)
(Dé gom c6 04 trang) Khéa thi ngay: 15/3/2024
Cho biét:
Hiing s6 Faraday F= 96485 C.m0!"" ; 4 Avogadro N.= 6,023.10% mol™ . T(K) = rC + 273;
RT sy
__Ia X [
ni " , AH va AS khong phu thuéc vao nhiét do.

Cho nguyén tr khoi: H= 1; O= 16; F= 19; Na= 23, S= 32: Cl= 35,5: K= 39; Fe= 56; Br= 80;
Ba= 137

Cau 1. (4,0 diém)
1.1. (1,0 diém)

Thiét bi chudng bao dong dugc sir dung dé canh bao c6 chiy nham phat hién hoa han xay
ra trong nha, khach san,...Nguyén tic ctia chuéng bao chay 1a sir dung dong vi **' Am. Pong
vi ndy phan ra ra cac hat o, cac hat o s& ion hoa cac phan tir khong khi, 1am cho d6 dan dién
ctia khong khi thay d6i. Khi cac phan tir “kho6i” di vao, do dan dién bi thay d6i nhiéu, chudng
s€ reo.

a) Viét phuong trinh phan rd o ctia *'Am.

b) Khi phan rd ' Am hoan toan, n6 tuan theo chudi thir ty cac phan i a, o, B, o, o, B, o, o,
0, B, a va B. Hay cho biét san pham cudi ciing cua chudi phén ra.

¢) Biét rang ' Am c6 chu ki ban huy t,, = 433 nam. Mot thiét bi bao chay thuong can 5
gam mAu **'Am. Tinh sb hat a tao ra trong mdi gidy boi thiét bi nay.

1.2. (1,5 diém)

O trang thai co ban, nguyén t6 X, Y, T c6 electron cudi cing dic trung bang bbn sé luong
tor nhu sau:

X:n=3;1=1,m=-1;s=-1/2
Y:n=2;1=1;m=-1;s=-1/2
T:n=2;1=1,m=0;s=+1/2

a) Xac dinh X, Y, T (quy udc: sd luong tir tir xép theo thir ty tir Am dén dwong). Dua vao
thuyét VSEPR du doan dang hinh hoc va x4c dinh trang thai lai ho4 cia nguyén tur trung tam

trong cac phan tir va ion sau: TX,, XY, XY; , XY, .

b) Bang thuyét lai hoa giai thich su tao thanh phan tir TY. Giai thich vi sao TY c¢6
moment ludng cuc bé.
1.3. (0,75 dlem)

Muéi flouride (F) cua kim loai R ¢co ciu trac 14p phuong voi hing s6 mang a = 0,62 nm,
trong do6 cac ion kim loai (Rn ) nam tai vi tri nat mang cua hinh 1p phuong tdm dién, con cac
ion flouride (F") chiém tat ca cac hbc t dién. Khdi lwong riéng ciia mudi flouride 1a 4,89
g/cm’. Xac dinh tén kim loai R.

1.4. (0,75 diém)
Cho bang sau:
Nguyén t6 Ca Sc Ti A% Cr Mn
Nang lugng ion hoa I, (eV) 11,87 | 12,80 | 13,58 | 14,15 | 16,50 15,64

Hay giai thich su bién d6i ning lugng ion hod thir hai ctia cac nguyén t6 trong bang.
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Cau 2. (4,0 diém)
2.1. (1,0 diém)
Pua 135 gam hoi nuée dang duoc duy tri & 373 K vao mot hon hop gém 1260 gam nuée
long va 126 gam nudc da dang dat can bﬁng & 0 °C. Tinh nhiét d6 cudi ctia nude.
Cho biét:
- Enthalpy héa hoi chudn cua nuée (16ng): 44,1 kJ.mol™.
- Enthalpy néng chay chuan cua nude da: 5,98 kJ.mol ™.
- Nhiét dung riéng dang ap cua nude (1ong): 75,3 J.mol ' K.
2.2. (1,5 diém)
Cho cac gia tri nhiét dong sau:

Os) Clyg HCl) H:O H:Oq
AHL (kI mol ') 0 0 9231 | -241.83 | -2858
S LK mol ') 205,03 222.9 186,7 188.,7 69,9
a) Tinh hang s6 can bang ciia phan tng sau tai 298 K.
A

4HCly + Oz 2Chg + 2H0¢ (1)
b) Gia thiét rang A.S va AH cta phan tng khong phu thudc vao nhiét do. Tinh hing sd
can bang cua phan tng (1) 6 698 K.
¢) Xac dinh 4p sudt hoi bdo hoa ciia nudc tai 298 K. Tir d6 tinh hing sb can bing cua
phan ung sau tai 298 K.

H

2.3. (0,75 diém)

Amocycline 13 thudc khang sinh c6 thé dung dé diéu tri nhiém khuan dudng ho hip trén
duong tiét niéu, ... Nong do tdi thiéu c6 thé khang khuan 13 0,04 mg/ 1 kg thé trong. Khi ké
don cho mot bénh nhan ning 50 kg, bac si ké don mdi lan uéng 1 vién thube (c6 ham lugng
amocycline 500 mg/ 1 vién). Bénh nhan can udng vién thudc tiép theo cach vién thude trudc
nhiéu nhét bao nhiéu lau (tinh chinh x4c dén don vi phut)?

Biét chu ki ban huy ctua amocycline trong co thé nguoi 1a 61 phat. Gia thiét qua trinh dao
thai thudc 1 phan tmg bac 1.
2.4. (0,75 diém)

Phan tmg phan huy urea (NH»).CO — OCN"™ + 4 trong moi truong trung tinh dugc
nghién ’cfru bang cach theo doi lugng urea theo thoi gian ¢ hai nhiét d§ khac nhau va thu
duoc két qua:

NH,

+0 61 °C:
Thoi gian (phtt) 0 9600 18220 28600
Lu’Ung urea (mol) 0,10 0,0854 0,0742 0,0625
+071°C:
Thoi gian (phtt) 0 3118 4800 9060
Luong urea (mol) 0,10 0,0816 0,0736 0,0560
Xéc dinh bac phan ung, hﬁng sO toc do phan Ung & hai nhiét d6 va nang luong hoat hoa cta
phan tng.
Cau 3. (4,0 diém)
3.1. (1,5 diém)

Do tan cua PbL, ¢ 18 °C 1a 1,5.10° mol/L.

a) Tinh tich sb tan cta Pbl, ¢ 18 °C.

b) Mubn giam d6 tan cta Pbl, di 10 I4n thi phai thém bao nhiéu mol KI vao 1 lit dung dich
bao hoa Pbl,?
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¢) Tinh d6 tan ctua Pbl, trong dung dich KI 0,1M.
3.2. (1,0 diém)

Tinh khéi lwong NaOH phai thém vao 600 mL dung dich HCOONa 0,01M dé pH cua
dung dich thu duogc 1a 12,0 (b6 qua sy thay ddi thé tich trong qua trinh hoa tan).

Biét pK, (HCOOH) = 3,75; K., (H,0) = 10",
3.3. (1,5 diém)

Lactic acid (cong thtrc hoa hoc CH; -CHOH —COOH, ki hiéu HL) hinh thanh khi co bip
hoat dong manh. Trong mau, lactic acid dugc trung hoa bdi ion hydrocarbonate theo can

bé“mg HL + HCO, g H,CO; + L . Khi d6 carbon dioxide duogc tao thanh va hoa tan
trong dung dich. Lactic acid 1a acid 1 nic v&i K,= 1,4.10*,
H2C03 CO Kal 4 5. 10 Va Kaz 4 7. 10 11

a) Tinh pH cua dung dich HL 0,003 M.

b) Tinh hing sb can bang di v6i phan tng gitta HL va ion hydrocarbonate.

¢) Cho 0,003 mol HL vao 1 lit dung dich NaHCO; 0,024 M, qua d6 xay ra su trung hoa
hoan toan HL va khéng c6 su thay dbi thé tich.

- Dung mot cong thire gan dang, tinh pH ctia dung dich NaHCO; trudce khi cho HL vao.

- Tinh pH cua dung dich NaHCOj; sau khi cho HL vao.

d) Tuy theo cudng d6 hoat dong cia co thé, pH trong mau ctia mot nguoi thay doi tir 7.4

dén 7,0 do su hinh thanh HL. Coi méu la dung dich ¢6 pH= 7,4 va [HC'O:] 0,022 M. Hoi

lwong chat HL sinh ra thém trong 1 lit mau 1a bao nhiéu dé pH ctia mau giam xudng con 7,0?

Cau 4. (4,07d1em)
4.1. (1,0 diem)
Cho gian d6 thé khir chuan ctia Mn trong méi truong acid:

| il f

+1,70V +1,23V
a) Tinh thé khir chu'fln‘ cua cap: MO MnOL 03 MM
b) Tinh hang s6 can bang cta phan ung sau: 2Mn3+ + 2H20 — Mn2+ + MnO2 + 4H+
4.2. (1,25 diém)
Tinh ndng d6 ban dau cua ion HS0; , biét rang suét dién dong cua pin:
Pt T (0N ), 1L (0,020 ) .‘dn(]_ (0.03M ), Mn™ (0.01M), HSO(C,, )/ Pt
0 25°C co6 gia tri 1a 0,824 V.

HSO, 13 102

Cho M. wir = 1,51 V; Brw 2 0,5355 V va K, cia
4.3. (1,75 diém)

Dé khao sat d6 tan cia AgCl trong nuéc, _nguoi ta dya vao ki thuat dién hoa. Do suat dién
dong la mot ham bac nhat theo logarit ctia nong d6 nén c6 thé xac dinh duoc cac nong do du
rat nho.

Nguoi ta 1ap mot pin dién hoa gdm 2 phan duoc ndi bang cau mudi. Phan bén trai 1a mot
thanh Zn (s) nhing trong dung dich Zn(NOs), 0,2 M. Con phan bén phai 13 mot thanh Ag (s)
nhiing trong dung dich AgNO; 0,1 M. Thé tich mdi dung dich déu bang 1,000 L.

a) Viét phuong trinh phan tng khi pin phong dién va tinh suit dién dong cua pin.

b) Gia str pin phéng dién hoan toan va lugng Zn c6 du. Hay tinh dién lugng phong thich
trong qua trinh phong dién.

¢) Trong mot thi nghiém khac, KCl rin duoc thém vao dung dich AgNO; & phia bén phai
ctia pin ban dau, cho dén khi [K'] = 0,3 M thi xdy ra sy két tia AgCl (s) va thay ddi suét dién
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dong. Sau khi thém xong, suit dién dong cua pin bang 1,04 V. Hiy tinh ndng d6 Ag” va CI”

lac can bang va Tage. Cho E* “e=0,8V; B = 0,76 V
Cau 5. (4,0 diém)
5.1. (1,0 diém)

Giai thich:

a) Vi sao khi suc khi chlorine qua dung dich potassium iodide mot thoi gian dai, sau do
ngudi ta cho hd tinh bot vao thi khong thiy xuit hién mau xanh?

b) Trén thyc té, lién két H-F phan cyc hon lién két O-H, nhung tai sao nhiét 6 soi cua HF
lai thép hon nhi¢t o sé61 cua H,O? (Nhi¢t do sé1 cua HF 1a 19,5 °C, nhiét do so61 cua H,O la
100 °C).

5.2. (1,0 diém)

Khi A c6 ty khéi so voi khong khi 1a 3. Khi tic dung voi nudce lanh trong bong ti, khi A
tao ra acid B. Acid B nay c6 kha ning bién thanh hai acid C va D. San phdm nhiét phan cua
khi A khi di qua dung dich kiém tly diéu kién c6 thé tao nén mudi cua hai acid C va D. Biét
mudi potassium cua acid D chtra 31,8% K va 39,1% O.

Hoi A, B, C va D 1a nhirng chat gi? Giai thich.
5.3. (1,0 diém)
Cho so d6 thi nghiém nhu hinh vé:

a) Thi nghiém 1: Céc chitX,Y,Z, T trong thi nghiém lan luot 1a dung dich H,SO, déc,
carbon (C), dung dich KMnO,, dung dich Br,. Hiy cho biét hién twong xay ra trong thi
nghiém khi khoéa K déng va khoa K mo. Giai thich bang phwong trinh phan tmg hoa hoc.

b) Thi nghiém 2: Cac chat X, Y, Z, T trong thi nghiém lan luot 1a dung dich HCI dac,
KMnO,, dung dich KBr va dung dich FeCl,. Hay cho biét hién twong xay ra trong thi nghiém
khi khéa K déng va khoa K mo. Giai thich bang phuong trinh phan tmg hod hoc.

5.4. (1,0 diém)

2,

Theo 1y thuyét, khoang pyrite ¢4 cong thuc FeS,. Trong thuc t¢, mot phan ion S duoc
thay thé boi S* va cong thirc tong cua pyrite cé dang la FeS, .. Nhu vy, c6 thé coi pyrite
nhu 13 hon hop FeS, va FeS. Khi xtr Iy mot mau khoang pyrite trén v6i Br, trong KOH du
thu duogc két tha nau d6 A va dung dich B. Nung két tia A dén khdi luong khong d6i thu
dugc 0,2 gam chét rin khan. Cho dung dich B tac dung vdi dung dich BaCl, du thu duoc
1,1087 gam két tia trang, khong tan trong dung dich acid manh.

a) Viét cac phuong trinh phan g hoa hoc xay ra.
b) Xac dinh gia tri cia x trong cong thirc FeS,_.
¢) Tinh khdi lwong bromine da dung dé oxi hoa mau khoang trén.
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Thi sinh dwegc sir dung bang hé thong tuan hoan. Cdn b coi thi khéng gidi thich gi thém.

Hg va t’én thi sinh: TS s, - 86 bdo danoh.......’........q ...............
SO GIAO DUC VADPAO TAO  KY THI CHQN HOC SINH GIOI CAP TINH THPT
TINH QUANG NAM NAM HQC 2023 - 2024 POT 2
- ; HUGNG DAN CHAM
HDC CHINH THUC MON: HOA HOC LOP 10 (CHUYEN)
. ] (Bdan hwéng dan nay gom 12 trang)
Dé cho biet:
Hing s6 Faraday F= 96485 C.mol"' ; S§ Avogadro Ny= 6,023.10° mol”' - T(K) = #C + 273;
RT . 0isg
—n lgX )
ni " , AH va AS khong phu thuoc vao nhiét do. Cho nguyén tw khoi: H= 1, O=

16; F=19; Na= 23; S= 32, Cl= 35,5; K= 39; Fe= 56, Br= 80; Ba= 137.
Cau 1. (4,0 diém)
1.1. (1,0 diém)

Thiét bj chudng bao dong duoc sir dung dé canh bao c6 chdy nham phat hién hoa han xay
ra trong nha, khach san,...Nguyén tac ctia chudng bao chdy 1a str dung dong vi ' Am. Pong
vi nay phan ra ra cac hat a, cac hat a s€ ion hoa cac phan tir khong khi, lam cho dg dan dién
ctia khong khi thay d6i. Khi cac phan tir “khoi” di vao, do dan dién bi thay d6i nhiéu, chudng
s€ reo.

¢) Viét phuong trinh phan ri o ctia ' Am.

d) Khi phan rd ' Am hoan toan, né tuan theo chudi thr ty cac phan i a, o, B, o, o, B, o, o,
0, B, a va B. Hay cho biét san pham cubi cting cua chudi phén ra.

¢) Biét rang ' Am c6 chu ki ban huy t,, = 433 nam. Mot thiét bi bao chay thuong can 5
gam méiu **'Am. Tinh sb hat a tao ra trong mdi gidy boi thiét bi nay.
1.2. (1,5 diém)
O trang thai co ban, nguyén t6 X, Y, T c6 electron cudi ciing dic trung bang bbn sé luong
tor nhu sau:
X:n=3;1=1,m=-1;s=-1/2
Y:n=2;1=1,m=-1;s=-1/2
T:n=2;1=1,m=0;s=+1/2
a) Xac dinh X, Y, T (quy udc: sb luong tir tir xép theo thir tir tir 4m dén duwong). Dya vao
thuyét VSEPR du doan dang hinh hoc va xac dinh trang thai lai hoa ciia nguyén tir trung tim

trong cac phan tir va ion sau: TX,, XY, XYy , XY, .

b) Bang thuyét lai hoa giai thich su tao thanh phan tir TY. Giai thich vi sao TY c¢6
moment ludng cuc bé.
1.3. (0,75 diém)

Mudi flouride (F") cua kim loai R ¢6 céu tric 14p phuong véi hang sé mang a = 0,62 nm,
trong d6 cac ion kim loai (R™) nam tai vi tri nit mang cta hinh 1ap phuong tdm dién, con cac
ion flouride (F°) chiém tat ca cac hdc ta dién. Khoi lugng riéng cua mudi flouride 1a 4,89
g/cm’. Xac dinh tén kim loai R.

1.4. (0,75 diém)
Cho bang sau:
Nguyén to Ca Sc Ti \Y Cr Mn
Nang luong ion hod I, (eV) 11,87 | 12,80 | 13,58 | 14,15 | 16,50 | 15,64
Haiy giai thich su bién d6i ning lugng ion hoa thtr hai ciia cac nguyén td trong bang.

| Caul | Néi dung | Piém
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1.1.
(1,0
dieém)

a) 241Am —> 237Np + 0
b) Téng sb co 8 phan rd a va 4 phan ra B
241 a
95 Am _y bX+ So+ 4B
241 =a+54 Ja=209
195=h+82+4(-1) T b=83
o i 209g;
San pham cuodi cung cua chudi phan timg la 83
¢) Ta co:
In2 In2 5

A=kN=t2 M Na= 433305243000 241 6.023.10%= 6,343.10"
SO hat o = 8.6,343.10"' = 5,074.10"

0,25

0,25

0,25

0,25

1.2.
(1,5
diém)

a) Nguyénto X:n=3,1=1,m=-1,s=-1/2 2 3p*nén X 1a S
Nguyénté Y:n=2,1=1,m=-1,s=-1/2 2 2p*nén Y 1a O
Nguyén td T:n=2,1=1,m;=0,s=+1/2 = 2p’nénT1aC

(Hoc sinh xdc dinh diing hai hodc ba nguyén to dat 0,25 diém)

0,25

Phan tur, ion | Trang thai lai hoa cia Céu trac hinh hoc
nguyén tr trung tdm

CS; sp Pudng thing

SO, sp* Goc (hodc chir V)
SOs* sp’ Chép day tam giac déu
SO.* sp’ T dién déu

0,5

b) C: [He] 2s*2p?

N
Lo T

Carbon ding mot orbital 2s to hop voi mot orbital 2p tao ra hai orbital lai hoa
sp hudng ra hai phia khac nhau, trong d6 c6 mdt orbital chtra 2 electron va mdt
orbital chura 1 electron.
Carbon dung mot orbital lai hoa chira 1 electron xen phu truc vo1 mot orbital p
chira 1 electron cia oxygen tao lién két ¢ va dung mot orbital p thuan khiét
chtra 1 electron xen phu bén v41 mot orbital p cling chira 1 electron con lai cua
oxygen tao lién két .
Oxygen dung mdt orbital p bao hoa (chtra 2 electron) xen phu véi orbital p
tréng ctia carbon tao lién két 7 kiéu p— p.
Cong thirc cAu tao: C=0
CO c6 moment ludng cuc bé vi trong phéan tir ¢6 lién két phéi tri nguogc, cap
electron cia nguyén tir oxygen cho sang orbital trong ctia nguyén tir carbon 1am
giam d¢ phan cuc cta lién két nén lam giam moment ludng cuyc.

(Hoc sinh gidi thich diing bang hinh vé vin dat diém téi da)

O: [He] 2s2p*

0,25

0,25

0,25

1.3.
(0,75
diém)

le]+ﬁ:<l

SéionR™: 8 2=4

Séion F:8%1=8

Pé dam bao vé mat trung hoa dién tich thi 4Xn=8%1 = n=2
= jon kim loai 1a R*".

Vay trong 1 6 mang co s¢ ¢ 4 phan tir c6 dang RF.

Khdi lwong riéng ciia mudi flouride dugc tinh theo cong thirc:

0,25
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1 M Il
b _ 0023107 0,25
a
Mo = Dxa <0,023<107 _ A489+(0,02.10 TV Ea023210°
= " 1 4 =175.48 0,25
— R 1a Barium (Ba)
1.4. | Cau hinh electron cua cic nguyén to:
0,75 Ca: [Ar]4s*; Sc: [Ar]3d'4s?; Ti: [Ar]3d*4s?;
diém) V: [Ar]3d*4s?; Cr: [Ar]3d°4s'; Mn: [Ar]3d°4s?

- Ning luong ion hod tht hai g v6i sy tach electron hoa tri thir hai. Tir Ca dén

V déu 1a sy tach electron 4s thtr hai. Do sy ting dan dién tich hat nhan nén lyuc

hut gitra hat nhan va cac electron 4s ting dan, do d6 ning lugng ion hoa I, ciing

tang déu dan. 0,25
- Pdi voi Cr, do céu hinh electron dic biét véi su chuyén 1 electron tir 4s vé 3d

dé som dat dugc phan 16p 3d® ddy mot nira, electron thir hai bi tich nam trong

céu hinh bén vimng nay cho nén su tach né doi hoi tiéu ton nhiéu ning luong

hon nén I, cia nguyén té nay cao hon nhiéu so véi cia V. 0,25
- Ciing chinh vi vdy ma khi chuyén sang Mn, 2 electron bi tich nam & phan 16p

4s, gid tri I, cua n6 chi 16n hon cua V vira phai, tham chi con nhd hon gia tri

tuong ung cua Cr. 0,25

Cau 2. (4,0 diém)
2.1. (1,0 diém)

Pua 135 gam hoi nuéc dang dugc duy tri & 373 K vao mot hon hop gom 1260 gam nude
long va 126 gam nudc da dang dat can béng & 0 °C. Tinh nhiét d6 cudi ctia nude.
Cho biét:
- Enthalpy hoa hoi chuan ctia nudc (16ng): 44,1 kJ.mol™".
- Enthalpy néng chay chuan ctia nude da: 5,98 kJ.mol™.
- Nhiét dung riéng dang ap ctia nude (1ong): 75,3 J.mol' K.
2.2. (1,5 diém)
Cho cac gia tri nhiét dong sau:

) Che | HClg | HyOg H>Oq
AHL (kl.mol ') 0 0 -92,31 | -241,83 - 285.8
S LK Tmol ') | 205,03 | 2229 | 186,7 188.,7 69,9
b) Tinh hing s6 c4n bang cua phan tng sau tai 298 K.
i

b) Gia thiét rang A,S va AH cua phan ung khong phu thudc vao nhiét do. Tinh hang sd
can bang cua phan tng (1) & 698 K.

¢) Xac dinh ap sudt hoi bao hoa ciia nudc tai 298 K. Tir d6 tinh hang sb can bang cia
phan ung sau tai 298 K.

il
4HCly) + Oz o

2CL + 2H0q (2)
2.3. (0,75 diém)

Amocycline 13 thudc khang sinh c6 thé dung dé diéu tri nhiém khuan dudng ho hip trén
duong tiét niéu... Nong do6 tdi thiéu co thé khang khuan 13 0,04 mg/1 kg thé trong. Khi ké
don cho mot bénh nhan ning 50 kg, bac si ké don mdi lan uéng 1 vién thudc (c6 ham luong
amocycline 500 mg/ 1 vién). Bénh nhan can udng vién thudc tiép theo cach vién thude trudc
nhidu nhit bao nhiéu lau (tinh chinh x4c dén don vi phut)? Biét chu ki ban huy cua
amocycline trong co thé ngudi 1a 61 phut. Gia thiét qua trinh dao thai thudc 1 phan tng bac
1.
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2.4. (0,75 diém)

Phan ung phan huy urea (NH,),CO — OCN™ + NH, trong moi trudng trung tinh duogc

nghién ciru bang cach theo ddi lugng urea theo thoi gian & hai nhiét do khac nhau va thu
duoc két qua:

+0 61 °C:
Thot gian (phut) 0 9600 18220 28600
Luong urea (mol) 0,10 0,0854 0,0742 0,0625
+071°C:
Thoi gian (phut) 0 3118 4800 9060
Luong urea (mol) 0,10 0,0816 0,0736 0,0560
Xéc dinh bac phan ung, hﬁng s toc do phan Umg & hai nhiét d6 va nang luong hoat hoé cta
phan ng.
Cau 2 Noi dung Piém
2.1 Dé 1am tan hoan toan nuéc da (7,0 mol) can: Q=17,0.5,98=41,86kJ
(1,0 - Qua trinh ngung tu hoi nudc (7,5 mol) giai phong luong nhiét:
diém) Q =17,5.44,1=330,75kJ 0,25

- Lwong nhiét can dé lam néng hdn hop nudc (70 + 7 = 77 mol) tir 0 °C 1én t °C
la: 77.75,3.(t— 0) (J) 0,25

- Luong nhiét giai phong ra khi ngung tu 7,5 mol hoi nude va tao thanh 7,5 mol
nude ¢ 100 °C, roi lam ngudi vé t °C la:

Q” =330,75.10° + 7,5.75,3.(100 — 1) 0,25
T doé ta co:
330,75.10° + 7,5.75,3.(100 — ) = 41,86.10° + 77.75,3.(t - 0)
s t=543°C 0,25
0
2.2 A = 12.0+2(-241,83)] - 4(-92,31) -0= — 114,42 (k))

a,5 a) Taco:
dié;n) AS’ =(2.188,7) + 2.222,9 - 205,03 - 4.186,7 =— 128,63 (J/K)
AG’ = AH® - 298.A,8°

= - 114420 - 298 (-128,63) = — 76088,26 (J) 025
AG’ = —~RTh K,
AGY (008820
ET 8314 298
InK, =- 0,25
K, = 2,17. 10"
b) Ta c6
C(AH'-TAS') _ AH' 1 AS
InK,= RT R T R
Vi AS®, AH® dugc gia thiét 13 khong phu thude vao t°
. . _178 63
[0, e
In Ky @os k) = s5.304 0 09l 8314 0,25
—> K, = 69,777
. H
C) T can béng: HzO(]) @@ HzO (2 (3)
0
Al = 214,83 - (-285,8) = 43,97 (kJ)
AS%, = 188,7 - 69,9 = 118,8 (J/K) 025

AG’3 = AH’z - T.AS" = 43970 —298.118,8 = 8567,6 (J)
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P P,
Kp(3) = "HO (bdo hoa) < AGO(3) =-RTIn H:© (bdo hoa)
_ 8567,6

———— = -3 458
<= ln PHQ() (bdo hod) — 8’314.298 0’25
<=> PH?O (bio hod) = 3,15. 102 (atm)
Taco:(2)=(1) — 2.(3)
AG% = (- 76088,26) — 2 (8567,6) = -93223,46 (J)
CAGT L (-9323340) _ 1703
Ik, = RT 5,314.298 0,25
=>K,=2,19.10"
2.3. Luong thudc toi thiéu can duy tri trong co thé bénh nhan la
(0,75 0,04 . 50 =2 (mg)
dié . L In2
M) | Hing s6 téc do ciia qua trinh dao thai 1a k = =011
172
- Sau khi udng vién thudc dau tién, thoi gian dé thude dao thai con 2 mg la:
m, 500
In ;—kt©1n7—0011t©t—4859phut 0,25
t
=> Sau khi ubng vién thudc dau tién, sau 485,9 phit (khoang 8h) can udng tiép
viéntha 2 ) 7
- Sau khi u6ng vién thir 2, luong thude trong co thé nguoi luc nay 1a 502 mg,
thoi gian dé thudc dao thai con 2 mg la:
m 502 0,25
In HO =kt In == =0,011t & t=486,2 phit
t
- Sau khi ubng vién tht 3, th 4,..., lvong thude trong co thé nguoi lac nay van
1a 502 mg, thoi gian de thudc dao tha1 con 2 mg van 1a 486,2 phut.
Vay bénh nhan can udng vién thude tiép theo cach vién thudc trude nhiéu nhat 0,25
la 486,2 phut.
24 Gia sir phan ung la phan ung bac 1, ta co6
(0,75 Y [',:]] ,
diém) e iy
+0 61 °C:
k9600 = 1,644 . 105 (phl:lt_]) klgzzo = 1,638 . 105 (phl:lt_l)
Koseoo = 1,644 . 10-‘5 (phﬁtl) .
do cac gia tri k gan bang nhau nén diéu gia su 1a dung, phan Gng trén 1a phan
ung bac 1
0,25
Vi Ko = 1,642 . 107 (phut™)
+0 71 °C:
ksiis = 6,518 . 105(ph1'1t1) Kasoo = 6,387 . 107 (phﬁt_l)
k9060 = 6,400 . 105 (phl:lt-l)
Vay K, .c=6,435 .10 (phut™) 0,25
Ap dung phuong trinh Arenius: k = A. 102,3?)3%
Ko B, (11,
Sk 2303R'T1 T2
2303RT.T,  k;,  2,303.8,314.334.344  6,435.10°
oE = L0 g ki = 344-334 lg 1,642.10° 0,25

= 1,30494,437 J=130,494 kJ
Néu tinh theo don vi cal, R= 1,987 cal.mol”. K",
thi dwoc E,= 31,178 kcal
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Cau 3. (4,0 diém)
3.1. (1,5 diém)

Do tan cua Pbl, 6 18 °C 1a 1,5.10° mol/L.

a) Tinh tich s tan cua Pbl, ¢ 18 °C.

b) Mubn giam d6 tan cia Pbl, di 10 1an thi phai thém bao nhiéu mol KI vao 1 lit dung dich
bao hoa Pbl,?

¢) Tinh d6 tan cua Pbl, trong dung dich KI 0,1M.

3.2. (1,0 diém)

Tinh khéi lwong NaOH phai thém vao 600 mL dung dich HCOONa 0,01M dé pH cua
dung dich thu duoc 13 12,0 (b6 qua sy thay ddi thé tich trong qua trinh hoa tan).

Biét pK., (HCOOH) = 3,75; K., (H,O) = 10,

3.3. (1,5 diém)

Lactic acid (cong thtrc hoa hoc CH; -CHOH —~COOH, ki hiéu HL) hinh thanh khi co bap
hoat dong manh. Trong mau, lactic acid dugc trung hoa bdi ion hydrocarbonate theo can
bang
HL + HCO; 5 H,CO; + L . Khi d6 carbon dioxide dugc tao thanh va hoa tan trong
dung dich. Lactic acid 13 acid 1 nic véi K,= 1,4.10*

H,COs ¢ Ky =4,5.10" va K= 4,7.10".

a) Tinh pH cua dung dich HL 0,003 M

b) Tinh hang s6 can bang dbi voi phan tng gitta HL va ion hydrocarbonate.

¢) Cho 0,003 mol HL vao 1 lit dung dich NaHCO; 0,024 M, qua d6 xay ra su trung hoa
hoan toan HL va khong c6 sy thay doi thé tich.

- Dung mét cong thirc gan dung, tinh pH cua dung dich NaHCO; trude khi cho HL vao.

- Tinh pH cua dung dich NaHCOj; sau khi cho HL vao.

d) Tuy theo cudng d6 hoat dong cia co thé, pH trong mau ctia mot ngudi thay doi tir 7,4
HCO; .

dén 7,0 do sy hinh thanh HL. Coi méu la dung dich c6 pH="7.4 va [ J 0,022 M. Hoi
lwong chat HL sinh ra thém trong 1 lit mau 1a bao nhiéu dé pH ctia mau giam xudng con 7,0?

Ciu 3 Noi dung Piém

3.1. | a) Trong dung dich bao hoa Pbl, co6:
1,5 ]
diém) Pbl, da Pb* + 2I
1,5.10°
= [Pb*]1=1,5.10°M; [I]=3.10° M 0,25

= prlg =[Pb*].[I']*=13,5.10° M

b) Trong dung dich KI ¢6

KI > K'+T

X X
Goi x 14 s6 mol KI thém vao va S 1a d6 tan cta Pbl, sau khi da thém KI.
Taco: 1,5.10°=10.S = S=1,5.10"M 0,25
Trong dung dich mé&i co

Pbl, i Pb** + 2I

1,5.10* 1,5.10* 3.10*

Nhiét d6 khong déi nén 1P =13,5.10° M

0,5
1,5.10* % (3.10* + x)* = 13,5.10° = x = 9,188.10” mol
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00 KI>K+T
0,1 0,1
Goi S’ 1a d¢ tan cua Pbl, trong dung dich KI 0,1M

Pbl, - Pb* + 2I
S’ S’ 28’

T, 0,5
= 'PL=8"(28"+0,1)*=13,5.10° = $> =1,35.10°
3.2. H o s
1,0 ncoo + 10 HCOOH + O KmKOK, =10
diém) | C 0,01 X
[] 001-y y Xty 0,25
pH=12,0 nén [H']=10"2° = [OH]=10"=x+y 0,25
(XYY _ e 0,25
0,01 -y =y=5,6210";x=9,99.10° 0.25
Khéi luong NaOH can thém vao 14 9,99.10°.0,6.40 ~ 0,24 g. ’
33. |a)
(1,5 HL Y H + L
diém) | Can bang: C,—x X X
K:
HL C 0,25
"X = x=5,82.10" = pH =3,24
b) (HHL + HEO I o+ L Ko
()HL " H+L K
1
HCO. +H = H.CO, "R
) 1 1410 02
N T T
L=2)+3) = '
¢) .
- Trude khi cho HL vao, theo cong thure gan dung:
pH = %'[:E"K  HpKL) =834 02
- Khi cho HL vao:
‘ HL + HCOs O o, + L
Bandiu 0,003 0,024
Canbing 0 0,021 0,003 0,003
0,02
pH = K.+ g 0,25
0.003 = 6,347 + 0,845 = 7,192
d)
HCO ], [H ], 002 107
= H g'm[ ] .o, = 220
Tai pH = 7.4: H.COJ = 45107~ 0,0019
= [HLCO HTHCO T 6 0019 + 0,022 = 0,0239
_[H.CO]. +[HCOL, ) 025
K, _ [HCO],
TaipH=7: B 1o [H.COL. o [HCO]. =45[H.CO.]. )
[HJ(:O.'\]IJ 0’25

1,2 = ' =0,0043
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y = [HJC‘O.?]:ZI _ [H_CC}]

" =0,0043 - 0,0019 = 2,4.10° mol

Céu 4. (4,0 diém)
4.1. (1,0 diem)
Cho gian d6 thé khir chuan ctia Mn trong méi truong acid:

| il f

+1,70V +1,23V
a) Tinh thé khir chu'fln‘ cua cap: MnO./MnOL" o3 Mnd/Mn2*
b) Tinh hang s6 can bang cua phan ung sau: 2Mn3+ + 2H20 — Mn2+ + MnO2 + 4H+
4.2. (1,25 diém)
Tinh ndng d6 ban dau cua ion HS0, , biét rang suét dién dong cua pin:
P T (000M), T (0,02M ) MO (0,05M). Mn™ {(0,01M ), HSO, (C,, )/ Pt
0 25°C co6 gia tri 1a 0,824 V.

H307 13 10,

Cho 0. i = 1,51V; Bl 2 0,5355 V va K, cia
4.3. (1,75 diém)

Pé khao sat do tan cia AgCl trong nudc, nguoi ta dua vao ki thuat dién hoa. Do suat dién
dong 1a mdt ham bac nhét theo logarit cua néng dd nén co thé xac dinh duoc cac néng do du
rat nho.

Nguoi ta 1ap mot pin dién hoa gom 2 phan dugc ndi bang cau mudi. Phan bén trai 1a mot
thanh Zn (s) nhang trong dung dich Zn(NOs), 0,2 M. Con phan bén phai 13 mot thanh Ag (s)
nhiing trong dung dich AgNO; 0,1 M. Thé tich mdi dung dich déu bang 1,000 L.

a) Viét phuong trinh phan tng khi pin phong dién va tinh suat dién dong cia pin.

b) Gia su pin phong dién hoan toan va lugng Zn c6 du. Hay tinh dién lugng phong thich
trong qua trinh phong dién.

¢) Trong mdt thi nghiém khac, KCI rin dugc thém vao dung dich AgNO; & phia bén phai
clia pin ban dau, cho dén khi [K'] = 0,3 M thi xay ra su két tia AgCl (s) va thay doi suat dién
dong. Sau khi thém xong, suat dién dong cua pin bang 1,04 V. Hay tinh nong do Ag” va CI°
lac can bang va Tage.

Q

E° . °
ChO Ag /Ag — 0’8 V’ EZn: in = - 0’76 V

CAU 4 NOI DUNG PIEM
?110 a) Thé khir chuan cua cép: MnOLMnOY o3 Mn™ /M
didm) | MO% 440 +2¢ — Mn0, +2H,0 (1) B =+227v
MnO* +4H +3¢ — MnO; +2H:0 (2) "2 =+1,70V 025
Lay (2) trir (1) ta co: ’
MnO + ¢ —— MnO: (3) Ei=3EI-2E/=+40.50V
MnO, + le + 4H' —>Mn* +2H,0  (4) 4 =+0,95V
MnO, +2¢ + 4H" —Mn® +2H,0  (5) 5 =+1,23V
Lay (5) trur (4) ta co:
=72F" _ =4+] 5 0,25
Mn3+ +1e _ Mn2+ (6) i jf.-:_ I 151V
b)
Mn* + le — Mn?' Eo — 41 51v
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Mn* + 2,0 —— MnO, + le + 4H* JEis 0.05v

2Mn*+ 2H,0 —MnO, + Mn* + 4H' (7) AE? = 40,56V
Phan ing (7) tu xay ra.

0,25

oK .= 25— g 40
0,059 —_— K7= 3)1109

0,25

4.2
(1,25
diém)

HEd

- O dién cyc phai: MnO,” + 8H' + 5e¢ Mn** + 4H,0

SHSO, , g, o -

(E'S FiI

3+ 2e
1g 0,054¢ (V)

(‘hodc: MnO,” + Mn2* + 4H,0 + 8501 )

- O dién cuc trai 31
0,059

Ephéi = 1,51 + 5

0,059 0,02

Ewi = 0,5355 + BCE Ig 0.1°

(M6i ¥ diing dwoc 0,125)

= 0,574 (V)

0,5

Epin = Ephai — Ewai = 0,824
& 0,824=1,51 + 22>
& [H']= 0,054 (mol/l) ?
(Néu HS suy ra néng dj [H'] sai thi chi duwgc 0,125 diém)

Ig 0,054¢ — 0,574

0,25

ﬁ
Ma HSO4 Hide H* + SO/ v6i K,=107

Ban da:iu Cu 0 0
Canbang Cy— 0,054 0,054 0,054

0,25

0,054

— =107 =, =0304 M
C,, —0.054 '

Ta co:

0,25

4.3.
(1,75
diém)

0’259 Ig0,1= 0,741 V

a) Xét Ephéi = 0,8 +

0,059
2

Ewi=-0,76 + 1g0,2=-0,78 V

0,25

Vi Epnii > Ewu nén Zn khir duwgc Ag™ va phuong trinh xay ra khi pin hoat
dong la: Zn+2Ag" — Zn’' +2Ag
Epin = Epnai — Ewsi = 0,741 — (- 0,78) = 1,521 V

0,25

b) Do Zn du nén Ag’ phan tng hét: Ne = Nag =0, 1mol;
Q=nF=0,1.96485=9648,5C

(Néu HS chi tinh dwoc n. thi ghi 0,125 diém, HS liy F = 96500 ciing

ghi t6i da diém)

0,25

¢) Khi thém KCl vao cuc phai thi E -, thay doi.
Epin = EAgﬂZ/Ag(; - Eann/Zn[J = 1304
S E i, =1,04-0,78=0,26 V

0,25

0,059
1

Méc k_héc EAgHJAg(‘) = EAg"L +
o [Ag]=7.04. 107M

lg & =0,26

0,25
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Phan (g tao thanh két tia & cuc phai:
Agt + CI' = AgCN
Ban diu 0,1 0,3
Can bang 0,1 —x 0,3—x X
[Ag1=0,1-x=7,04.10"<x=0,1M 0,25
[CIT=03-x=02M
Taea = [Ag].[CI]=7,04.10".0,2=1,408.10" 0,25

Cau 5. (4,0 diém)
5.1. (1,0 diém) Giai thich:

a) Vi sao khi suc khi chlorine qua dung dich potassium iodide mot thoi gian dai, sau do
ngudi ta cho ho tinh bdt vao thi khong thay xuat hién mau xanh?

b) Trén thuc té, lién két H-F phan cuc hon lién két O-H, nhung tai sao nhiét do soi cia HF
lai thép hon nhiét do so61 cua H,O? (Nhiét d6 so61 cua HF 1a 19,5 °C, nhiét do sé1 cia H,O la
100 °C).

5.2. (1,0 diém) Khi A co6 ty khdi so voi khong khi 13 3. Khi tac dung v6i nude lanh trong
bong tdi, khi A tao ra acid B. Acid B ndy c6 kha ning bién thanh hai acid C va D. San pham
nhiét phan cua khi A khi di qua dung dich kiém tiy diéu kién c6 thé tao nén mubi cua hai
acid C va D. Biét mudi potassium cua acid D chira 31,8% K va 39,1% O.

Hoi A, B, C va D 1a nhirng chat gi? Giai thich.

5.3. (1,0 diém) Cho so dd thi nghiém nhu hinh v&:

a) Thi nghiém 1: Céc chat X, Y, Z, T trong thi nghiém lan luot 1a: dung dich H,SO, dic,
carbon (C), dung dich KMnO,, dung dich Br,. Hiy cho biét hién twong xay ra trong thi
nghiém khi khoa K déng va khod K mo. Giai thich bang phwong trinh phan tmg hoa hoc.

b) Thi nghiém 2: Cac chit X, Y, Z, T trong thi nghiém lan luot 1a dung dich HCI dac,
KMnO,, dung dich KBr va dung dich FeCl,. Hay cho biét hién twong xay ra trong thi nghiém
khi khoa K dong va khoa K mé. Giai thich bang phwong trinh phan tng hoa hoc.

5.4. (1,0 diém)

g
Theo ly thuyét, khoang pyrite c6 cong thirc FeS,. Trong thuc té, mot phan ion S dugc
thay thé boi S va cong thiic tong cua pyrite cé dang 1a FeS; . Nhu vy, c6 thé coi pyrite
nhu 1a hon hop FeS; va FeS. Khi xur Iy mot mau khoang pyrite trén vo1 Br; trong KOH du
thu duoc két tua nau do A va dung dich B. Nung két tha A dén khéi luong khong doi thu
dugc 0,2 gam chit rin khan. Cho dung dich B tac dung vdi dung dich BaCl, du thu duogc
1,1087 gam két tia tring, khong tan trong dung dich acid manh.
a) Viét cac phuong trinh phan tng hoa hoc xay ra.
b) X4c dinh gia tri cua x trong cong thirc FeS, _.
¢) Tinh khéi lwong bromine di dung dé oxi hoéa miu khoang trén.
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Cau 5 N¢i dung Pi¢m
5.1. | a) Luc dau: 2KI + Cl, — 2KCl + I 0,25
(1,0 | Sau 1 thoi gian c6 phan ing

diém) | I, + Cl, + 6H,0 — 2HIO; + 10HCI

Sau phan mg khong con I, nén khong 1am ho tinh bot chuyén sang mau xanh. 0,25
b) Lién két H-F phan cuc hon lién két O-H nghia 14 lién két hydrogen cua H-F
manh hon H-O. 0,25
Tuy nhién cac phéan tir H,O lién két véi nhau bang 4 lién két hydrogen tao thanh
mang khong gian (H,0), (n 16n) con cc phan tir HF lién két v6i nhau bang 2 lién
két hydrogen tao thanh mach thang v&i doan ngan (HF), (n < 6). Vi thé, nudc c6
nhiét do soi cao hon HF. 0,25
5.2. | Goi X 1a nguyén to chua biét, n 1a s6 oxi hoa cia X => mudi cua acid D 1a
(1,0 | K.X,O..
diém) | %mx = 100% - 31,8% - 39,2% = 29,0%.
Theo bao toan dién tich ta co:
(+1).31.8  (-2).39.2  n.29.0 ~0=>M,=T.In 0,25
34 16 M,
N 1 2 3 4 5 6 7
Mx 7,1 14,2 21,3 28,4 35,5 42,6 49,7
X Loai Loai Loai Loai Cl Loai Loai 0,25
Vay X 1a Cl
Cong thic ciia mudi potassium cua acid D 1a:
318 29.0 392 113
39 35,5 16 = KC103
M =29.3 =87 = A 1a CL,O, B 1a HCIO, C 1a HCL, D 14 HCIO; 0,25
Céc phan ung xay ra:
CLO + H,O — 2HCIO
(B)
JHCIO —“— 2HCl+ HCIO.
i) (D)
20L0——=2C1L + O,
Cl,+H,0 " HCl+HCIO
Cl, + 2KOH ———KCl+ KC “'}+H20 0,25
3C1, + 0KOH —— 5K Cl+ KClO, +3H,0
5.3. | Thi nghiém 1:
(1,0 | * Khi K déng: Khi sinh ra phai qua binh chira Z.
dlem) 2stO4dgc +C — CO, +2S0,+2H,0
5S0; + 2KMnO, + 2H,0 — 2H,SO0, + 2MnSO4 + K,SO,4 0.25
Chi binh chita dung dich Z bi nhat mau. ’
* Khi K mé: khi sinh ra tiép xtic voica Z va T.
5802 + 2KMI’IO4 + 2H20 —> 2stO4 + 2M1’lSO4 + KZSO4 .
SO, + Br; + 2H,0 —» H,SO,4 + 2HBr
Ca binh Z va T déu nhat mau. 0,25
Thi nghi¢m 2:
* Khi K dong: 16HCI + 2KMnO4 — 2KCl + 2MnCl, + 5Cl, + 8H,0
Clz + 2KBI' - ZKCI + BI'z
Dung dich Z dam mau dan 1én. 0,25
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* Khi K mo: Cl, + 2KBr — 2KCI + Br»
Clz + 2F6C12 - 2FCC13

Dung dlCh Z ddm mau dan 1én va dung dich T chuyen mau nau dé. 0,25
HS viét ding 2 phwong trinh phén g ¢ méi trwong hop thi dwoc 0,125 diém
5.4. | Khi xir ly mot mau khoang véi Br, trong dung dich KOH du thi x4y ra phan tng:
d(_lg“) 2FeS, + 15Br, + 38KOH — 2Fe(OH); ¥+ 4K,SO4 +30KBr + 16H,0 (1)
iem
2FeS, + 9Br; + 22KOH — 2Fe(OH); \ 2K,SO, + 18KBr + 8H,O  (2) 0,25
Nung két tiia nau do:
. . 2FC(OH)3 - F6203+3H20 (3)
Chat ran 1a Fe,Os. i
Dung dich B godm KBr, K,SO,4, KOH, c6 thé con Br; du, tac dung véi dung dich
BaCl, du
K,SOs +BaCl, = BaSO,¥ + 2KCI 4) 0,25
7
. n.=2n,, = 1.“‘—": 0, 00230
Theo dé bai, 160 (mol);
J0R7
N,=Ny., = ] =0.00470
-1 (mol) 0,25
Nén Fe : S =0,00250: 0,00476 =1: 1,9
Vay x = 0,1; cong thirc cua khodng pyrite 1a FeS, o
Vix = 0,1 nén FeS chiém 10% va FeS, chiém 90%.
Ttr s6 mol cua Fe suy ra:
- S0 mol FeS,: 0,9 . 0,0025 = 0,00225 (mol)
- S6 mol FeS : 0,1.0,0025 =0,00025 (mol)
Theo phan ung (1) va (2), kh01 lugng Br, dung dé oxi hoa mau khoang trén la
(0,00225. ]_: 0.00025. _]| 160 =288 ¢
) ) 0,25

Hoc sinh gidi cdch khdc ditng van ghi diém téi da
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