> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PESO1

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Cho so d6 pin Galvani sau (T =298 K):
Cu(s) | Cu*(aq) c=1,00mol/L || Ag*(aq) c=x mol/L) [Ag(s).
Biét rang, so d6 pin Galvani biéu dién dting cach thtrc ma cac qua trinh hoéa hoc trong pin
xay ra.

Cau91: [EMPIRE TEAM] Phat biéu nao ding vé phan tng tu phat trong pin?
A.Cu+2Agt— Cu*+2Ag B.Cu* > Cu+2e
C.Agr—> Ag+1e D.Ag — Agt+1le
bién ap U cho cdc gia tri x khac nhau da de gc do cho pin nay:

X 0,1000 0,0500 0,0100 0,0050 0,0010
U theo V 0,403 0,385 0,344 0.326 0,285

Trong thuc nghiém, vé d6 thi U nhe mot ham s6 cua Igx thu de oc két qua:

un
045
040
035
030
30 25 20 15 10 05 0.0
log x
Cau 92: [EMPIRE TEAM] Xac dinh dién 4p ctia pin (theo V) khi x = 0,0200 M?
A.0,30 B. 0,24 C.046 D. 0,36
nE;in
Cau 93: [EMPIRE TEAM] Tinh hang s8 can bang K =10 (n 1a s6 mol electron trao d6i) ctia
phan ting pin.
A. 3,610 B.3,6.10" C.3,6.10" D. 3,6.10"

Huéng dan — Thao luan

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘

U
0,45

12(0,02)=-1,7
|

T T

30 25 20 45 40 05 00
Igx
1gx=-3,25

Cac qua trinh xay ra trong pin:
Sw oxid héa: Cu — Cu?*+ 2o
Sue khtt: Agr+o— Ag
Tong thé: Cu + 2Ag" — Cu* +2Ag
U=AE
AE = E(cathodo) - E(anodo)
8,314JK 'mol™'.298K

96485Cmol
(hoac lay ttr d6 thi tai Igx =-1,70)
O can b??mg: Ecathode = Eanode

AE =0,8V +

In0,02-0,34V =0,36V

0,8+ XL 1n[Ag*] = 0,34+ 3L In[Cu**]
F 2F

[Cu*]  (0,8-0,34).2.F

= =358 K=¢"*=3,6.10"
[Ag] RT

InK=In
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PESO 2

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Su quay tu do ctia cac phan tir khi c6 thé deoc mé ta trong cac troong hop don gian bang
mo hinh ctia mdt rdto cing. M6 hinh ngu ¥ réng hinh dang ctia phan tir khong thay ddi
khi quay. Cac mitc ndng leong ctia hé théng theo md hinh nay cé thé de gc tinh todn bang
pheong trinh Schrodinger.
Mtic nang leong sé nhe sau: E(J) = hcBJ(J+1). Trong d6,] =0, 1, 2, v.v. (co gia tri la s0 tw
h

8ncl

nhién, s6 legng t), c = toc d0 anh sang, h = hi“mg sO Planck, B =

B deoc goi 1a hidng s§ quay va gia tri ctia né lién quan d&n moment quan tinh trong theo
mo hinh. B ti 1é thuan véi nang loong E va theong tinh theo cm™ (mot don vi pho bién
trong quang pho hong ngoai va vi song). I moment quan tinh - la mét dai leong chinh can
thiét € mo ta chuyén dong quay cia mot vat thé, vi du khi mot phan tir quay quanh trong
tam ctia né va moi khoang cach déu tham chiéu dén tam nay: 1= Z m,r;

Dai véi cac phan tir hai nguyén ti, cong thikc nay c6 thé de gc don gian hoa:

I=m;r’ +m,r’ = uR>. Trong do, R = d6 dai lién két (=11 +12), p = ——2— (khéi leong it
m, +m,
gon).
Su chuyén déi gitta cdc mitc ndng le ong quay khac nhau c6 thé deoc thue hién bang biic
xa vi séng. ] thay ddi +1 trong tre ong hop hap thy, -1 trong tre ong hop phat xa photon.
Cau 99: [EMPIRE TEAM] Xac dinh d6 chénh léch nang loong gitra hai mirc ndng le ong quay lién
kéJ va (J+1).
A.2hcB(] +2) B. hcB(2] +2) C. hcB(3] +3) D. hcB?(2] +2)
Huéng dan — Thao luan:
AE, ., =E(J+1)—E()=hcB(2] +2)
Ngay ca & nhiét d6 phong, ban van c6 thé phat hién quang phd quay véi mot loat cac dai
do sy khac biét nho vé nang legng gitra cac mitc nang leong quay khac nhau. B¢ la li do
tai sao ndang loong nhiét du dé khoi tao cac mirc ndng loong quay J =1, 2, 3, v.v. bén canh
trang thai co ban J =0.
Cau 100: [EMPIRE TEAM] Xac dinh chénh léch d 16n nang loong gitra hai vach lién ké trong
quang phd quay?
A.2B B. 3B C.4B D. 5B

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
Huwéng dan — Thao luan
Vi tri ctia cac dai (vach) trong quang pho pht hop véi s khac biét vé nang leong
AEJ»JH
AE, ,, =2hcB, AE, |, =4hcB, AE, |, = 6hcB

Do d6 khoang cach gitra vach ké nhau 1a 2B.

0—1 1-2

De6i day la phd d6 quay cua CO.
100

o
(o}

Do truyén qua (%)
o
s}

15 20 25 30 35 a0
S6 song (cml)

[EMPIRE TEAM] Xéac dinh B cua CO tir ph5 d6 va tinh d6 dai lién két.

(i) Gia tri B=1,93 cm™!

(ii) R dat 113 pm

A. Chi (i) B. Chi (ii)

C. Ca (i) va (ii) D. Khong phai (i) va (ii)
Hudng dan — Thao luan

Tt pho do:

6x2xB = (38,5-15,4) cm”
B =1,93 con? (=193 m)

h
8n’cuB

h
B=— véllzuR2 = R?*’=
8mcl

12,000.15,999
12,000 +15,999
) 6,6261x10*7s
T8 x3x10°ms ' x1,139x10 kg x193m"
Tinh degc R =113 pm

véi u(>C0) gmol™(6,022.10%mol ") =1,139.10 2

-=1,273.10 " m?

CHINH PHUC MOI MIEN KIEN THUC



> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PESO 3

Duwa vao thong tin dudi day dé tra 10i cac cau tir 103 dén 105

Cau 99:

Cau 100:

Cau 101:

Trong co hoc legng tit, md hinh ctia mot hat trong hop mét chiéu mo ta mot hat bi han
ché€ di chuyén gitra hai btrc teong khong thé xuyén thung véi khoang cach L. Cac muic
nang logng degc phép ctia mot hat nhe vay la:
n’h?
~ 8mlL’
h =hang s& Planck, n = s8 legng tr, m = khdi leong ctia hat, L = chiéu dai ctia hp.

D¢ ap dung mo hinh hat trong hop vao cac phan ti thang lién hop, cac t-electron tu do
deoc coi 1a cac hat chuyén dong tw do doc theo chudi trung tam ctia phan ttr (gom cac
eloctron chea lién két va cac eloctron = lién hop).
Phan tir bén de éi c6 mot chudi lién hop gitra hai dau.
H,C CH,
A =/
{N=CH—FCH=CH%N\
H,C CH,

[EMPIRE TEAM] Xac dinh s6 electron tu do trong phan tit nay.
A.3 B.5 C.7 D.8
Hudng dan — Thao luan

HiC, CH, HiC, CH,
ﬁ:cH{CH=CHJfN -— E{GH=GH1FCH=N
i 2N r 2 A
HiC CH, HsC CH,

N=8

[EMPIRE TEAM] Biéu thitc chénh léch ndng legng khi hat chuyén tir trang thai nang
leogng nay sang trang théi nang legng tiép theo (n — n+1).

(2n+Dh (2n+1)h’ (2n—1)h’ (2n +1)h?
A- —2 E- —2 Cc —2 D- -
8mL 8mL 8mL 8mL
Huéng dan — Thao luan
2 2
AE =2 ((n+1) —n?) = ZotDI

8mL’ 8mlL’
Bedc séng ctia anh sang deoc phan tir nay hap thu da degc xac dinh bang thuc nghiém
va ghilai & A =605 nm.

[EMPIRE TEAM] Dy doan d¢ dai giéng thé ma cac electron c6 thé di chuyén tu do trong
A 2 \ N 7 v A, 7 N .~ N N
phan ti nay? Biét rang mitc ndng lo ong cao nhat c6 electron chiém gitta n = EX N la tong

sO electron tw do.
A. 0,28 nm B. 1,28 nm C. 2,28 nm D. 3,38 nm

o @
[
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
Huwéng dan — Thao luan

Mtc ndng leong cd electron chiém gitt, nang leong cao nhat ¢ trang thai co ban:

n=E=4
2
2
AE = ol > va AE:E
&mL A

34 -9
L- /9hk _ 9.6,6261.121 Js.605.108 mﬁ1 ~1,28.10°m = 1,28nm
8mce 8.9,1094.10 kg.3,00.10° ms
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PE SO 4

Duwa vao thong tin dudi day dé tra 10i cac cau tir 103 dén 105

Cau 91:

Cau 92:

Cau 93:

Lithium la kim loai nhe nhat va la nguyén t6 ran c6 mat do (khdi lo ong riéng) thap nhat.
Khéi le ong riéng nho c6 ngudn goc tir thue t€1a nod o ciu trac 1ap pheong tam khai (bec)
giong nhe cac kim loai kiém khéac. B¢ déc la phan tram thé tich nguyén tw chiém gitt so

v6i thé tich 6 mang.

Lap phuong tim dién (fcc) | Lap phuwong tam khdi (bec)

[EMPIRE TEAM] Tinh d¢ dac (theo phan tram) caa mot 6 bec?

A. 52% B. 68% C. 74% D. 82%

[EMPIRE TEAM] Sy khéc biét vé khdi legng riéng gitra hai cau tric nay la bao nhiéu
(theo phan tram). Gid si cic nguyén tir d~oc coi la cung logi.

A. 5% B. 8% C. 11% D. 14%

[EMPIRE TEAM] Pheong trinh cho phan ting ctia spodumene véi CaCO:s.
A. 2LiAl1Si206 + 4CaCOs —= Li2O +4CaSiOs + Al2Os + 4CO:

B. 2LiA1Si20s + CaCO3 — Li20 + CaSiOs + Al20s + 4CO2

C. LiAlSi20s + 4CaCOs = Li2O +4CaSiOs + Al20s + 4CO2

D. 2LiAlSi2Os + CaCOs = Li20O + 4CaSiOs + ALOs + CO2

Hudng dan - Thao luan
a) Thé tich khéi 1ap pheong: V =a’, thé tich khéi cau: V = %nﬁ =4,2r

Véi mang fcc:

Do ong chéo cia mot mat: d= a2 =4r. Suy ra: a = 2r2

Thé tich khéi 1ap pheong: (2r+/2)* = 22, 6r°

Z =4 (4 nguyén tk trong 1 6) cho nén tong thé tich cac nguyén tu: 16,81

16,8 749
6

Do dac: P=

b

Véi mang bcc

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘

Do ong chéo ctia mot mat: d = a3 =4r. Suyra: a= %

Thé tich khoi lap pheong: (i)3 =12,3r°
3
Z =2 (2 nguyén ti trong mot 6), cho nén tong thé tich cac nguyén tu: 8,4r°

8,4

Do dac: P= : =68%

b

74 - 68
74
¢) 2LiA1S1206 + 4CaCOs = Li20 + 4CaSiOs + Al2Os + 4CO:2

b) =8%
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PESO5

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Su phu thudc ctia hang s8 can bang vao nhiét dd ctia phan tng: PCls(g) = PCls(g) + Cla(g)
4374

boi pheong trinh IgK = - +1,751gT+3,78 (T theo Kelvin)
Hang s8 can bang Ky dogc biéu dién boi cong thire: K = p(Pc(lli)('jli()C L) p(X) la dp suat
p 5

riéng ctia chat khi X (Biét rang: p(X) = n—Xphh , hh = hén hop khi)
hh
Cau91: [EMPIRE TEAM] Xac dinh gia tri Ky 6 200 °C.
A. 0,326 B. 0,164 C.0,431 D. 0,666
Phan tng dién ra trong diéu kién ding nhiét-dang ap ¢ nhiét d6 200 °C va ap suat 150 kPa
trong mot binh c6 thé tich thay d6i cho dén khi dat trang thai can bang.
Cau 92: [EMPIRE TEAM] Tinh p(PCls) va p(PCls) & trang théi can bang. Trong treong hop nay str
dung Kp=0,200. Ttr d6, chon dap an duing?
(i) p(PCls) = 38,3 kPa
(ii) p(PCls) = 73,4 kPa

A. Chi (i) B. Chi (ii)
C. Ca (i) va (ii) D. Khéng phai (i) va (ii)
Cau 93: [EMPIRE TEAM] Tinh t6c d¢ chuyén hoa ctaa PCls (theo %)?
A. 34,3% B. 44,3% C. 54,3% D. 64,3%
Huéng dan — Thao luan

K = —@+1,751g473+3,78 =-0,786.
473

p
Khi d¢, Ky = 0,164

p(PCly)p(CL,)

Theo &8, ta co: K, =
p(PCLy)

p(PCl;) =p(Cl,)
p(PCl;)+2p(PCL;) =1,5

2

Dat x = p(PCl), ta c6: 0,200 =

=x=0,383

1,5-2x
p(PCls) = p(Clz) = 0,383 bar = 38,3 kPa
p(PCls) = 0,734 bar = 73,4 kPa
p(PCL) _n(PCL) 383 O
p(PCly) n(PCL) 734
O cén béng: n(PCls) = no(PCls) — n(PCls). Gia stt rang no(PCls) = 1mol

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
= n(PCls) = Imol — n(PCls) va thay vao 1. Gidi ra de gc n(PCls) = 0,657
Nghia la (1 - 0,657) mol PCls = 0,343 mol PCls (34,3% PCls ban dau da phan tng)
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

?f BO DE THUC CHIEN DGNL HCM
PESO 6
| _4

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Gian d6 Ellingham (hinh vé) la gian d6 vé cac gia tri AG® ctia sy hinh thanh oxide 6 cac
nhiét d¢ khac nhau, c6 thé degc st dung dé€ xac dinh cac phe ong phéap tach kim loai khoi
quéng. Biét rang, AGe = AHe - TASe.

IR [ WU (U WV T W ——————1

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Temperature (“C)

Gia tri AG® trong so do6 Ellingham la gia tri thu degc khi kim loai phan tng véi 1 mol khi
oxygen, teong tng voi pheong trinh:

aM(s) + Oz(g) — b MxOy(s)
Cau91: [EMPIRE TEAM] Khi biéu dién b va y theo a va x. Quan hé nao dung:
Ab=2 B. b= C.y=2 D.y=2%
X a a 2x

Huoéng dan — Thao luan
b=2 va y= 2x
X a
Cau 92: [EMPIRE TEAM] Db thi trong hinh cé dang deong thang khi gia tri nao khong d6i?
(i) ASe (ii) AHe(iii) Ge
A. Chi (i) B. Chi (ii) C. Chi (iii) D. Ca (i) va (ii)

Cau 93: [EMPIRE TEAM] Tinh nhiét phan ting (theo kJmol*) 2Fe(s) + %Oz(g) — FoOs(s)?

A.-825 B.-750 C.-1650 D. -550
Hudng dan — Thao luan

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
2Fo(s) + %Oz(k) — Fa20s(s), AH°(Fe:05(s)) = -825k]mol~!

Céch tinh chi tiét:
T phoong trinh AG® = AH® — TAS®, c6 thé thdy rang —AS° 1a d6 ddc ctia d6 thi va AH® 1a
giao diém truc y, trong d6 T la nhiét do Kelvin, nhiét do trong gian d6 Ellingham ¢ trén
c6 don vi la °C nén gia tri tung d6 gdc khong thé tra 10i ngay degc. Nheng di liéu phai
deoc bidu dién tai diém chdn y (theo don vi °C) vao pheong trinh trén. Cé thé doc deoc
tir d6 thi rang & 0 °C gia tri AG® = -500 kJmol-!
D6 dbc cua d6 thi (-AS) ¢6 thé de gc tinh nhe sau:
—300—(=500) _ 200 _ 0,182 kJ

1100-0 1100 Kmol
ASe =-0,182 kJK-'mol*
Thay thé dit liéu ¢ 0°C thanh:

(=500kJmol ") = AH® —273K.(-0,182 i)
Kmol

AH® = —500 + 273.(-0,182) = —549, 7kJmol

Tuy nhién, gia tri AH® ¢ trén phtt hop vdi pheong trinh %F@(S) +02(g) > %F@zOs(s).
Trong khi AH® ctia Fe2Os(s) toong ttng voi phe ong trinh 2Fe(s) + %Oz(g) — FeOs(s).

Do d6, AH®(Fex0s(s)) = (-550 k]mol-l)% = -825 kJmol-.

°®
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PESO 7

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Gian d6 de 6i day thé hién mdi quan hé gitra gia tri nE° va n cia nguyén t6 X trong dung
dich acid va base, trong d6 n la trang théi oxid hoa va E° la thé khr chuén ctia nira phan
tng:
Xt +ne = X

3
X0,
(4,2.756)
2
i &-pH=0
E 0 ~—-pH = 14
W
| =
-1
X0,
(4,-1.266)
-2
X(OH)..
(2: ri?s} AaH
Y (3-1.966)
-3 T T T
0 1 2 3 4

Trang thai oxid hoa, n

Cau91: [EMPIRE TEAM] Tw gian d0 trén, chat nao bén nhat trong dung dich acid va dung dich

base?
(i) X2* bén nhat trong acid (ii) XO(OH) bén nhat trong base
A. Chi (i) B. Chi (ii) C. Ca (i) va (ii) D. Khong phai

(1), (i)
Cau 92: [EMPIRE TEAM] Chat nao bi di phan trong dung dich base?
A. X B. XO(OH) C. X3 D. khong co6
Cau93: [EMPIRE TEAM] Viét pheoong trinh nta phan tng chuyén trang thai oxid hda cua
nguyén t6 X tit +3 thanh 0 trong dung dich base. Ttr d6, tim E° cia nira phan ting.
A.-0,66V B.-0,76V C.-0,86V D.-0,96V
Hudng dan — Thao luan
1. Trong acid X?* va trong base XO(OH)
2. Khong co
Li do 1: So sanh thé khtr E° ctia cac cdp phan tng trai va phai. Chat bi di phan co gia tri
E°traiy > E°phai)

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
Li do 2: So sanh d6 ddc trai va phai. Chat bi di phan: d6 doc bén trai > d6 doc bén phai
Li do 3: V& deong thang ndi 2 chat bat ki.

3.
XO(OH) + Hz0 + 30 — X + 30H;, E° = -0,66V
E° = d6 déc gitta X(O)OH va X = % =—-0,66V

°®
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> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

i BO PE THUC CHIEN PGNL HCM
PE SO 8
i _4

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Phra Buddha Chinnarat la togng Phét trong te thé Maravichai, nghé thuat Sukhothai,
long rong 5 sok 1 sai 5 inch va cao 7 sok, lam bang dong, son mai va ma vang (quy dinh
thoo don vi chiéu dai Thai 1 sok = 2 sai =20 inch = 0,5m).

3 .I-" i [
e MU TR

Cau 99: [EMPIRE TEAM] Mot electron chuyén déng theo chiéu rong long mat 20,0 ns. Hay so
sanh toc d) cta electron nay so vdi toc dd anh sang trong chan khong. Tt d6, tinh be dc

h
song De Broglie: A =—? (theo nm).
mv

A. 5,05.10 B. 5,05.10° C. 5,05.10* D. 5,05.10°
Hudng dan — Thao luan

Eloctron c6 toc do 1a 0,480 va ¢ be ¢ song de Broglie = 5,05x10-

Giai thich chi tiét:

Chiéu rong long la 5 sok 1 sai 5 inch: 2,5 + 0,25 + 0,125 = 2,875 m.

Electron mat 20,0 ns d€ di chuyén. Do d6, toc d6 ctia electron bang:

S = 144 X 10°m s
Bo 6c séng ctia De Broglie bang
. (6.626 x 107 kg-mz-s‘l) 1 nm
T mv (9109 x 107 kg)(144 x 10° ms~Y) (10““’ m)

A=505x10"3nm
Cau 100: [EMPIRE TEAM] Néu sai sd do tdc do cua electron la 0,10% thi sai s6 cua phép do vi tri
. h , n
oloctron nay la bao nhiéu? Biét rang: AXAp = I (Ax la sai sO vi tri va Ap=mAv la sai s6
T

dong leong).
A. >0,40nm B. >0,80nm C.21,2nm D. >1,6nm
Huéng dan — Thao luan

°
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LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
>0,40nm

T: AxAp > i, Ax(mAv) > i Nhén deoc:
4n 4

0.10
100

(Ax)(9.109 x 10731 kg)(

6.626 X 1073* kg -m?-s71
)x(1.44x105m-s‘1)2( - )

41

Cau 101: [EMPIRE TEAM] Hay xem xét banh xe mau sic sau day.
720 nm
360 nm

420 nm

450 nm

490 nm

520 nm

Néu mau ctia vang teong tng véi nang leong ctia mot photon 2,70 oV thi photon d6 cd
be éc song bao nhiéu (theo nanomet)?

A. 359 nm B. 459 nm C.559 nm D. 659 nm
Huéng dan — Thao luan

459 nm

Tw: AE = %, deoc:

(2.70 (1.602 % 10712 ]) (6.626 x 1073* kg'm?-s71)(2.998 x 10% m's™1)
» e =
%) 1eV A
|
A= 459x 107 m x (mf‘gm ) = 459 nm
m

°®
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BO PE THUC CHIEN PGNL HCM
PESO9

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
Hoxaaquanickel(II) ¢6 thé phan Gng véi ammonia tao thanh ion phic X. Mot co ché dé

xudt cho phan ting nay degc trinh bay.

OH, 2+ ho. OH 2+ OH, 2+
H,O0,. J,_,..\\“OHE N | ’%,h!,_,‘.\.“um 0 Hzom,,,,_hll__,,.“\\NHg
1 — N1 — i
H0*" | “YoH, ZH o | on, H0*" | “YoH,
OH, OH OH,
hexaaquanickel(II) Trung gian Ion phite X

Cau 103: [EMPIRE TEAM] X4c dinh hinh dang ctia ion hexaaquanickel(II).
A. bat dién B. t& dién
C. lodng thap tam giac D. vudng phang
Hudng dan — Thao luan
bat dién
Trong mot thi nghiém dé xac dinh phe ong trinh t6c d¢ phan ting nay, mot s6 dit liéu thu
de oc ciia mot hoc sinh de oc hién thi bén de di.
(Ni(OH2)9] (M) | (NH3) (M) | Tc d6 dau (molLs™)
0,10 0,25 1,3.10?
Hoc sinh dé xudt pheong trinh toc do sau: Toc do = k(INi(OHz2)s)**](NH3)

Cau 104: [EMPIRE TEAM] Xéc dinh bac tong thé cho phan tng nay.
A.0 B.1 C.2 D.3
Hudng dan — Thao luan
Bac tdng deoc tinh bang cach 14y tong s6 mii ctia nong d6 cac chat trong bidu thiic téc dd
=1+1=2

Cau 105: [EMPIRE TEAM] Tinh gia tri hﬁng s0 toc do k (kem don vi thich hop).
A. 5200 Lmols! B. 6200 Lmol-!s? C. 7200 Lmol-s? D. 8200 Lmol-is?!

Hudng dan — Thao luan
Thay s vao pheong trinh t6c d9, thu degc: 5200 Lmol-'s™

°
CHINH PHUC MOI MIEN KIEN THUC ./ 17\'

S



LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE 4

BO PE THUC CHIEN PGNL HCM
PE SO 10

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105

Cau 103:

Cau 104:

Cau 105:

{53

g

Phan tr khoi ctia mot s6 chét long ¢6 thé do gc xac dinh béng cach stt dung moi quan hé
sau:

PV =nRT
Trong dé: P 1a &p sudt tinh bang kilopascal (kPa); V la thé tich tinh bang L; n 1a s§ mol; R
12 8,31 JK-'mol; T 1a nhiét dd (theo Kelvin, K)
Trong mét thi nghiém phan tich 0,518 g hop chat carbonyl 1ong degc hda hoi tao ra 259
cm? khi 6 nhiét d¢ 353 K va ap suat 101 kPa.

[EMPIRE TEAM] Stt dung dt liéu d€ tinh phan ti khoi cua hop chét carbonyl long?

A. 46,1 B.58,1 C.741 D. 88,1

Huwéng dan — Thao luan

Thay s6 vao cong thtic, tinh degc: 58,1

[EMPIRE TEAM] Mot hop chét carbonyl 1ong de oc sir dung trong thi nghiém nay. Chat
dé co thé'la?

A. C:H«O B. GH«O D. CiHesO D. GHsO
Huwéng dan - Thao luan

Trong s6 cac dap an, chi c6 CsHsO 6 khoi loong gan vdi két qua can tim.

[EMPIRE TEAM] So d6 thiét bi degc sit dung trong thi nghiém trén:

1)
)
-
—3)
— @)
(3
Trong d6, (1) — nhiét k&, (2) — 6ng mao dan, (3) — bé nedc, (4) — mau chat long, (5) — bép
dién.
Chat othanol propanone propanal acid acetic
Diém so6i 78,37 56 48,8 117,9
S6 legng chat phu hop cho thi nghiém nay?
A.1l B.2 C3 D.4

Hudng dan — Thao luan
Nhitng chét c6 diém so6i thap hon ne dc (100 °C) c6 thé de oc chon.

CHINH PHUC MOI MIEN KIEN THUC



> LUYEN THI DPANH GIA NANG LUC 2025 - TEAM EMPIRE

BO PE THUC CHIEN PGNL HCM
PE SO 11

Duwa vao thong tin dudi day dé tra 10i cac cau tir 103 dén 105

Cau 103:

Nhién liéu sinh hoc ethanol c6 thé degc san xuét tr tinh bdt ngd. So d6 mo ta cac be 6

lién quan dén qua trinh san xudt nhién liéu sinh hoc ethanol.

[Nu:(')rc tinh botngd ]

Budc 1: Thuy phanva 1&€n men

[ Dung dich ethanol 13%]

Budc 2: Chung cét

[Dung dich ethanol96%]

Budc 3: Ray phan tir

{Nhién li€u sinh hoc ethanoltinh khiét]

Bedc 1 tao ra dung dich cé ndng d6 ethanol 13% theo thé tich. C6 thé kiém tra bang cach
do khoi leong riéng ctia dung dich va so sanh voi gia tri tinh toan. Khéi leong riéng cta
dung dich c6 thé degc tinh bang biéu thitc sau:
m, +m,

100
d =khdi leong riéng ctia dung dich (tinh bang gem?3).

d=

mi = khdi legng ethanol (tinh bang g) trong 100 cm3 dung dich
m2 = khéi le gng ne éc (tinh bang g) trong 100 cm® dung dich
Khoi leong cta 1 cm?® othanol =0,79 g

Khéilegng ciia 1 cm® nedc=1,00 g

[EMPIRE TEAM] Tinh khdéi leong riéng cta dung dich ethanol (theo gem?) degc tao
thanh & bedc 1.

A.097 B. 0,87 C.0,77 D. 0,67

Hudng dan — Thao luan

Obedc 1, 13% ethanol nghia la 13 cm? ethanol va 87 cm?® ne dc

lcmd ethanol = 0,79g nén 13cm? ethanol nang 10,27g

lem?® nede = 1g nén 87cm?® othanol nang 87,00g

°
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Cau 104:

Cau 105:

LUYEN THI PANH GIA NANG LUC 2025 - TEAM EMPIRE ‘
_m+m, 10,27+87
100 100

d =0,9727gcm™

[EMPIRE TEAM] O beéc 2, dung dich ethanol 96% deoc san xudt bang cach cheng cét.
Tai sao khong thé thu de gc nhién liéu sinh hoc ethanol tinh khiét tit hon hop ethanol va
ne §c chi bang cach cheng cat.

A. Nhiét do s6i teong tu nhau B. D0 tan giong nhau.

C. Cung la chat long. D. Alcohol dé bay hoi.

Hudéng dan — Thao luan

Diém s6i teong tu nhau

[EMPIRE TEAM] Bo6c 3 st dung ray phan ti d€ loai bo nedc khoi dung dich ethanol
96%. Mot phan cau truc ctia rdy phan ti degc cho trong hinh.

\ \idik \

Phat biéu vé cach ray phan tt nay loai bo nedc. Phat biéu nao dung?

(i) Phan t ne 6c nho hon phan tt ethanol.

(if) Phan t ne éc di qua nheng phan tt ethanol thi khong.

A.chil B. chiii C.ivaii D. khong phai i
va ii

Hudéng dan — Thao luan

Caivaii déu dung

°
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BO PE THUC CHIEN PGNL HCM
PE SO 12

Duwa vao thong tin dudi day dé tra 10i cac cau tir 103 dén 105

Cau 103:

Cau 104:

CaCO:s 1a mét trong nhitng khoang chat phd bién nhat trong thé gidi ty nhién song va
khéng séng. Trong cac nganh cdng nghiép, né lang dong trong nhiéu hé do sy hién dién
cua Ca? trong nedc va CO: trong khong khi. Trong tat ca cac hé nay, CaCOs degc tim
thay ¢ 6 dang khac nhau: mot dang vo dinh hinh, hai dang tinh thé ngdm nedc va ba dang
tinh thé khan (Calcite, Aragonite va Vaterite) voi cac tinh chat vat li, hda hoc khac nhau.
biéu kién hinh thanh va hoa tan cta cac dang nay rat quan trong dé hiéu khi xt li cac hé
nay.

O trang thai chuan vé nhiét do, ap suat (STP), calcite 1a dang bén nhat vé mat nhiét dong
lwc hoc. Calcito két tinh theo cdu tric luc pheong. Aragonite va vaterite két tinh theo cau
trac truc thoi. Cac hinh sau day cho thay cac 6 don vi ctia ba dang tinh thé khan: (Cdc khoi
ciu 16n biéu thi cic ion C~*, cdc khoi ciu nho mau den va xam biéu thi cic nguyén tir C va O

tvong 1rng.)

Top View

Calcite Aragonite
a=498A,c=1712A a=496A b=796A c=574A

th:lp View

a@— b

Vaterite
a=413A b=715A,c=848 A

Khdi legng riéng ctia aragonite = 2,93 gem-.
[EMPIRE TEAM] Kh&i loong riéng (tinh bang gem-) cua calcite?
A.2,71 gem® B. 4,71 gcm?3 C. 1,11 gcm? D. 3,00 cm?

[EMPIRE TEAM] Khoi le ong riéng (tinh bang gem-) ctia vaterite,
A. 2,65 gem® B. 3,21 gcm?3 C. 4,33 gcm D. 2,01 gem3
Hudng dan — Thao luan

°
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Dai véi calcite, khoi logng riéng = 2,71 gem3
Dai véi vaterite, khdi legng riéng = 2,65 gem-
Cau 105: [EMPIRE TEAM] Xéc dinh phan tram thay d6i thé tich cia mau CaCOs tinh thé khi trai
qua qua trinh chuyén doi: tir calcite thanh aragonite?
A. -6,5% B. 6,5% C.-7,5% D. 7,5%
Huéng dan — Thao luan
Tt calcite thanh aragonite, thé tich thay d6i =-7,5%
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BO PE THUC CHIEN PGNL HCM
PE SO 13

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105
O pham vi nhiét d¢ phtt hop véi mdi treong (7,5 — 25 °C), cac hat CaCOs v dinh hinh
(amorphous) nhanh chéng mat ne 6c va két tinh thanh cac hat vaterite, sau d6 dan chuyén
thanh calcite.

CaCO:s v6 dinh hinh —“— Vaterite —2—> Calcite
Giai doan tht hai ctia qué trinh bién d6i cham hon khoang 10 Tan so vdi giai doan dau.
Hang s6 toc d6 bién ddi varterite thanh calcite (k2) & 10 °C 1a 8,6x10-5 s1. Gia st khong c6
thay d8i nao trong dung dich tiép xtic véi CaCOs ran trong thoi gian nay.
Gia st qua trinh bién déi tir vo dinh hinh thanh calcite 1a mot chudi cdc qua trinh don
phan ti lién tiép, hay tinh phan tram khoéi leong ctia cac dang vo dinh hinh va vaterite
trong tong khoi leong CaCOs c6 sau 30 phiat ¢ 10 °C. Leong vaterite mv(t) tai mot thoi
diém cu thé t dogc cho boi cong thic:
m, (1) = —— (e e )m, (0)
2 1
Trong d6: ki 1a hang s téc d6 hinh thanh vaterite tit dang v6 dinh hinh va ma(t) 1a loeong
dang vo dinh hinh tai thoi diém t.

Cau 103: [EMPIRE TEAM] Phén tram khoi logng ctia dang v6 dinh hinh?
A.21,3 B.71,5 C.82,1 D. 90,3

Cau 104: [EMPIRE TEAM] Phan tram khoi logng ctia dang vaterite?
A.21,3 B.715 C.821 D. 90,3
Hudng dan — Thao luan
Phén tram khoi legng ctia dang vo dinh hinh = 21,3%
Phén tram khoi logng ctia dang vaterite = 71,5%

Cau 105: [EMPIRE TEAM] Néu 1 kg CaCOs vo dinh hinh két tinh tai thoi diém t = 0, thoi diém
quan sat thdy legng vaterite toi da?
A. 50 phut B. 60 phut C. 70 phuat D. 80 phut
Hudng dan — Thao luan
tmax = 2975 s = ~ 50 min

°
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BO PE THUC CHIEN PGNL HCM
PE SO 14

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105

Cau 103:

£

g

Xem xét cac dong phan c6 cong thizc CsHeO (1DBE). C6 thé cé mot s6 dong phan céu tao,
nheng c6 mot cach sap x&p khong tao ra hop chat bén la gan nhém —OH truc tiép vao lién
két C=C d¢€ tao thanh enol. Cach proton acid trong nhom acid carboxylic c¢é thé hoan doi
gitta hai nguyén tt oxygen (hinh vé).

Mot su hoan ddi proton teong tu ¢ thé xay ra tir -OH ctia enol 1én lién két d6i C=C,
nheng céch sap xép méi bén hon nhiéu. Do d6, chi c¢6 thé phan lap deoc cac dang keto
(ketone hodc aldehyde), chit khong phai dang enol.

H
0 o
)J\ acid carboxylic /K
H —
R o~ R 0

Hoéan doi proton dé dang

: ong thay R

'R R ! & /H
el gk

\ i

i i C—

| H!

R o/ : R 0
. __emol 1 Keto

Dang keto on dinh hon nhiéu so dang enol

[EMPIRE TEAM] Cho cac phat biéu, chon phét bidu ding?

(¢}
(1) - P (i) )> (iif) ~~OH
A.1ila dang enol B. ii la dang enol C. iii la dang enol D. ii la dang keto
Phd IR ctia mot s6 dong phéan bén ctia CHeO dogce cho bén dedi, cung v6éi mét s6 div

liéu va kinh nghiém httu ich d€ giai pho IR:

Nhom chirc Pic diém
C-H gan 3000 cm™!
O-H alcohol Miii bau, rong, 3200-3400 cm!
c=C 2100-2250 cm!
C=C 1600-1700 cm™!
C=0 1700-1800 cm™!
Cc-O (do6i 1500 cm)

Quang pho deoc ghi dedi dang quang pho truyén qua (nghi~la truc doc biéu thi phiin tram
dnh sing d~oc truyén quvmadu); d hap thu manh teong tmg vdi do truyén qua nhd. Chi
xom xét cac tin hiéu cd d6 hap thu manh (truyén qua de 6i 50%). Cac vung trong quang
pho dedi 1500 cm™ teong tng véi cac dao ddong phiic tap hon cua phéan ti va c6 thé bo

qua.
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Cau 104: [EMPIRE TEAM] Phé A teong ting v6i chat nao?

e

% truyén qua
o
=]

pLid EElFipy [ et B EPe ] Eaed [0 B
4000 3500 3000 2500 2000 1500 1000 500

S6 séng (cm?)

(6]
(0]
A 0 B, L] c. 7 o” D. }
Cau 105: [EMPIRE TEAM] Phé B teong ting véi chat nao?

100

50| i+

% truyén qua

oLidiilibiilepipieieidiefiteipiits
4000 3500 3000 2500 2000 1500 1000 500
S6 song (cm)

(0]

A, >—on B. R c. 0 D. M

°
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BO PE THUC CHIEN PGNL HCM
PE SO 15

Dua vao thong tin dwéi day d€ tra 10i cac cau tir 103 dén 105

Cau 103:

Cau 104:

Cau 105:

£

g

Nubi trong thuy san la qua trinh ¢ kiém soat d€ phuc vu nhu cau tiéu dung cta con
ngooi. Sy thanh cong ctia nudi thuy san trong ao phu thudc vao chat logng ne éc. Thire
an, phan bén va hoa chat khong de gc st dung cho ao va chat bai tiét tir cac sinh vat thuy
sinh dan dén suy thodi chat logng nedc. Nedc ao theong deoc déc trong boi mite d
oxygen hoa tan (DO), d6 kiém, d¢ man, d¢ pH, v.v.

Céc sinh vat thuy sinh can t6i thi€éu 5 ppm (phan triéu; mg/L) oxygen hoa tan d€ phat trién
khoe manh. Do 6i 2 ppm, chiing khong thé sdng sét. Diéu nay doi hoi phai theo doi the ong
xuyén murc DO trong ao nudi thuy san va cac mdy thdi khi degc van hanh khi m&c DO

giam xudng.

[EMPIRE TEAM] Cho cac phat biéu vé nong dé DO trong ao. C6 bao nhiéu phat biéu
dung:

(i) tang khi nhiét d6 tang (ii) gidam theo d0 sdu ctia ne 6¢ (iii) tdng vao ban dém
A.0 B.1 C.2 D.3

Hudng dan — Thao luan

Chi cdi dang

D4i véi phép do DO trong ao, mot binh degc 18y day mau nedc (khong dé lai bat ki
khoang tréng nao cho khong khi). Thém dung dich MnSOs va iodide kiém azide (KOH +
KI + NaNGs) (AIA) bang pipet tit phan day ctia binh. Trong qud trinh nay, khoang 4 mL
mau nedc tir trén tran ra ngoai. Sau d6, day kin va chit binh. Dedi diéu kién kiém, oxygen
hoa tan trong nedc oxid hdéa Mn?* va chuyén thanh manganese oxygen dihydroxide (két
tia bén). Tiép theo, toan bd thanh phan cta binh mAau dogc trdn véi H2S0: dic, hoa tan
két ttia va phong thich L. Legng I nay de oc chuan d6 bang dung dich sodium thiosulfate
tiéu chuan (Na25:0s, HYPO) véi chi thi ho tinh bot.

Cac phoong trinh cho cac phan ting hoéa hoc lién quan dén quy trinh do DO trén nhe sau:
2Mn?* (aq) + Oz (aq) + 40OH- (aq) — 2MnO(OH): (s)

MnO(OH): (s) + 2I- (aq) + 4H* (aq) — Mn?* (aq) + Iz (aq) + 3H20

25:03* (aq) + L2 (aq) — S:O6*(aq) + 2I- (aq)

[EMPIRE TEAM] C6 bao nhiéu mol HYPO te ong de ong v6i mot mol DO trong quy trinh

nay?

Al B.2 C.3 D.4
Hudng dan — Thao luan

Quan sat cac PTHH, 4

[EMPIRE TEAM] M6t binh mau ban dau chita 250 mL mau neéc ao da tiéu thu 6 mL
HYPO 0,025 molL. Tinh néng d6 DO trong ne 6c ao (theo ppm)?
A. 3,88 ppm B. 4,88 ppm C. 5,88 ppm D. 6,88 ppp
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Hudng dan — Thao luan

_ Dsor
n(07) = —=-

Thé tich mau ne éc phan tng véi Mn?* = 246 mL
Noéng d6 DO trong mau = 4,88x10 3 gL = 4,88 ppm

°
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