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Hudng dan chim thi gdm 10 trang

I. HUONG DAN CHUNG
1. Giam khao chim dting nhu dap an, biéu diém cua Bd Gido duc va Dao tao.
2. Néu thi sinh ¢6 cach tra 151 khac dap an nhung dung thi vin cham theo biéu diém ctia huéng din chim thi.
3. Giam khao khong quy tron diém thanh phan cua timg ciu, diém cua bai thi.

I1. PAP AN, BIEU PIEM

Cau ‘

Noi dung

Chu y: Neu thi sinh khong ghi don vi cia cac dai lugng mot cach h¢ thong trong ciu tra loi, thi trir 1/4
diém tir tong s6 diém cia cau.

Caul
(3.0
diém)

1.a) Khi electron trong nguyén tir H chuyén tir mirc nang lugng n. vé n = 1:

3 3
AE:_l,312><1() x10 L_l) :E: I—Lz _ thA3 :
N, A Ax1,312x10° x10°

nf 1 n;

I 6,626x107" x3x10°x6,02x10%
l-—= S e _0,8892= 5, =3

n; 102,57x107 x1,312x10° x10
O mitc n = 1, chi ¢6 gid trj / = 0, nén trang théi ban ddu cia nguyén tir H phai c6 / = 1. Céu hinh
clectron cua nguyén tir H ¢ trang thai ban dau 1a 3p!
1.b) Electron ¢6 thé chuyén tir n =3 vé muc nang luong thap hon khac 1a n = 2. Theo quy tic chon loc
Al =+1, electron ti 3p (= 1) chi chuyén vé dwgc 2s (/= 0). Cau hinh electron ctia nguyén tir H & murc
nang luong thap hon khac 1a 2s! y o )
Thi sinh vé cau hinh electron dudi dang 0 luong tr van cho diém t6i da. Néu xdc dinh thia cac trang
thai cua nguyén tu H thi khong cho diém toan bo y.
1.c) Nang lugng ion hoa (IE) nguyén tu H tur trang thai tng vain = 110 la:
1,312x10°x10° 1

N, 110°

Nang lugng nguyén tir H nhan duogc tir va cham nhiét ¢ 0 °C:

£=k,xT=1,381x107x273=3,770x107'J

Do & > IE , nén va cham nhiét ¢ thé giy ra su ion hoa nguyén tir H ¢ trang thai img véin = 110.

[E:Ew—Em:O—[— ):I,SOOXIO‘”J

2. a) Phuong trinh bic mot mo ta mdi lién hé gitta Enu va gur:
Ey; =-19,29+275,94x¢g,, (kI mol™) hodc ¢, =0,0722+0,0036x E,,,

2.b) i) Ion H5O>" ¢6 hai lién két hydrogen tuong duong nhau va bon lién két cong hoa tri O—H tuong
duong nhau. T dir liéu vé do dai lién két O-H va khoang cach O-0, suy ra cac nguyén tu tham gia
tao hai lién két hydrogen O -+ H -+ O phai thang hang. Cau tao ciia HsO, "

H+

\ 1,22AH P

- O

O---H..
H/ 0,98/—‘\\H

Giai thich: Lién két hydrogen O-H- O trong HsO>" 1a twong tac lién phan tir, yéu hon lién két cong
hoa tri O-H théng thudng trong H20 do mat dg electron gilta cac nguyén tir trong lién két thap hon.
Do d6 lién két O-H dai hon lién két O-H.

Neu thi sinh vé cdu tao dang HyO+H--OH; nhing mé ta va quy gan diing do dai lién két van cho diém
t6i da. Néu vé dang goc thi khong duwoc diém.
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i) Tir y a) nhan thay dién tich trén nguyén tir H tham gia tao lién két hydrogen cang cao (lién két X—
H cang phan cuc) thi nang luong lién két hydrogen cang l1on. Exy trong HsO," cao hon Exstrong bang
do dién tich duong trén nguyén tir H cao hon (c6 thé coi la proton mang dién tich +1 bi hydrate hoa).

2.¢) Vi khoang cach giira hai nguyén tr O trong H,05" bang 2,43 A, xap xi bang khoang cach gitra hai
nguyén tor O trong Hsoz nén trong H703" ¢6 lién két hydrogen manh kiéu O-H- O twong tu nhu
trong HsO>" hodc ¢6 thé 1a lién két hydrogen manh kiéu H;O™-OHa (nguyén tit H trong H}O c6 dién
tich duong lon); va lién két hydrogen thong thuong dang H,O--OH> 6 ning lugng lién két thap hon,
d6 dai lién két 16n hon, do d6 khoang cach giita hai nguyén tr O 16n hon.

Cong thirc cAu tao cua H705™:

\ ./ \_./
H \ H'
H\o'.l H Vs H
\ 3
Hs0,". H,0: ! hodc H3O'.2H,0: H

Néu thi sinh vé 1 nguyén tir H lién két véi 3 phén tir nude thi khéng dwoc diém.

Caull
(4,0
diem)

1. Xét cac phan ung:
CH30H (k) + 1/202 (k) - HCHO (k) + HO (h) (1)
H>O (h) — H20 (1) (17)
CH30H (k) + 1/202(k) — HCHO (k) + H2O ()  (1b)
AH(1b) = A H(1)+A H(T)
AS(1b) = AS(1)+A,S(1)
A:H (1°) am, do qua trinh ngung tu toa nhiét, nén A.H (1b) am hon AH(1) hay A:H (1b) <AH(1)
A:S (1°) am, do H20(/) c6 entropy nho hon H2O(%), nén A:S (1b) am hon A.S (1)hay ArS (1b)< AuS(1)
(Néu hoc sinh chi dwa ra két qua ma khdng gidi thich thi khéng cho diém toan bj )

2.a) i)

dinK AH 15A,H"
. Idl K=—[=—ar
dr  RT’ Ry T
1
r TAHY +ACY(T-T)) T TA L1
jdan:l e - dT:>J.dan—1 j “ dT+Ac°j dT - AC) x T, [ —dT
T Ry r 7 7 n T n T’

1 11 T 11
InKy-InK; =—| A HY | === [+AC° | n=-T;| ===
R \r T s T F

1 11 F B
Ky =InKy +—|AH) | —==|+AC] | n—+=L-]
"R \r T R T

=dpcm

if)

A, Hyoy (1) = A Ho (HCHOK) + A  H 0 (H,0,h) — A Hj (CH,OH k)
=(-108,60) +(—241,83) — (-=201,00) = —149, 43 kI mol™' = 149430 J mol™
AC) (1) = C) x (HCHO, k) +C' x (H,0,h) - C, x(CH,0H ,k) - 0,5x C, (0, k)
=35,40+33,60-44,10—0,5x29,40 =10,20J K" mol™

Thay vao phuong trinh ¢ trén thu duoc In K7oo(1) =33,856 = Kroeo(1) = 5,05x 10
Tuong tu, do1 v&1 phan ing (2):

A, H Y% (2)= 92400 J mol™' = 92,40 kJ mol™

AC)(2) = C)(HCHO,k)+C,(H,,k)~C)(CH,OH k)

= 35,40+ 28,84 — 44,10 = 20,14 J K" mol™

In K700(2) =-2,020 = K700(2) = 0,1327
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2.b) Khi ban dau: CH3;OH: x (mol); O2: 0,5 mol; N2: 2,0 mol duoc dua vao buf‘mg phan Ung tir 2 duong
khac nhau, gap xtic tic & 700 K s& ¢4 cac phan tng sau:
CH30H (k) + 1/20; (k) - HCHO (k) + H20 (h) (1)

CH30H (k) - HCHO (k) + H, (k) 2)
0 700 K, vi Kyoo(1) rat 16n nén co thé coi phan tmg (1) xay ra hoan toan. K700(2) nhé nén phan tng
(2) xay ra dat dén can bang & nhiét do phan tng.

T
AH ()= A Hpy + [ AC'dT = A HY, + A C* x AT
298

A, H5, (1) =—149430+10,2x (700 — 298) =—-145329,6 Jmol™ =-145,33kJ mol"!

A, H (2) = 92400 + 20,14 x (700 — 298) = 100496,3 Jmol” = 100,50 kJ mol”
Goi y 14 6 mol HCHO duoe sinh ra tir phan (g (2). H3n hop khi can bing & 700K gdm:
N2: 2 mol, H20: 1 mol, HCHO: (1+y) mol, Ha: y mol, CH;OH: (x—=1-y)mol.

Tong s6 mol khi trong hé: (3+ x+ y) mol

Phuong trinh can bang nhiét:

A Ho () + yx A H,, (2)+[0,5%C,(0,,k) +2,0x C,(N,, k) + xx C,(CH OH , k)] x AT = 0
xxC,(CH,OH,k)x AT + yx A H,, (2)=-A H,,(1)-[0,5%C,(0,,k)+2,0x C,(N,,k)]xAT
A H,,(1)=-145329,6 Jmol™

A, H,,,(2) =100496,3 Jmol™

AT =700-298 =402 K

17728,2x +100496,3y =116023,8

. 116023,8 —100496,3 y

17728,2
- V61 phan ung (2):

1
k@Q=— Y P 41307 i1 bar

(x=1=p)3+x+y) p°
Thay x tir phwong trinh can béng nhi¢t vao phuong trinh K(2) cta phan ung (2):
—3,134)}Z +12,888y-7,026=0
y=0,6469 mol; x=2,8770mol
Thanh phan hdn hop cén bang:
N2:2,0 mol (30,66%), H20O: 1,0 mol (15,33%), HCHO: 1,6469 mol (25,24%), H2: 0,6469 mol (9,92%),
CH;0H: 1,2300 mol (18,85%).

2.¢) Luong nhiét toa ra khi 1am ngudi dang ap hon hop khi tir 700 K xudng 298 K:
0 =[1,2300% C, (CH,OH) +1,6469 x C,)(HCHO) +0,6469 C(H,)+

+1,0x C)) (H,0) +2,0x C)(N;)]% (298 ~700) = —89645,9]

Th¢ tich budng cp nhiét ¥ =3,1416x(1,3 m)’ x2,0 m =10,619 m’

' . PV 10,619 m’ x1,013x10° P
S6 mol khong khi ban dau; n, = — = —— 2 M XLI2XT T 4q) 00l

RT  8,314]'mol" K™ x298K

Budng cap nhiét kin: V = const

C", (khong khi) = 29,16 JK " mol”

C) =Cp—R=29,16JK 'mol™ —8,314J K 'mol™' =20,846J K 'mol"’
Nhiét do T2:

Q, = nC)AT= 434,16 mol x 20,846 J K™ mol™ x (7, - 298)K =89645,9J
=7,=307,9K =34,9°C

Néu ldy O, = 5x10° kJ thi Tz = 850,4 K (577,4°C)

3.a) Trong mét 16ng clathrate:
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- SO phén tr nude = 20 phan tu, do dodecahedron ¢6 20 diém giao = 20 dinh la 20 nguyén tu O.

- S6 lién két hydrogen = s6 canh = 30 lién két

- S6 mat = 12 mat

3.b) CHa (k) +202(k) — COa(k)+ 2H,0 (/)

Thiéu nhiét cia CHs: AH%9s =-890,57 kJ mol™' = — 890570 J mol™! \
Dé c6 89645,9 J nang lwong cin: 0,1007 mol CH. Vi hiéu suét dbt chay la 80%, nén s6 mol CHy cén
14 0,1258 mol. Thé tich CHy4 la:

~ 0,1258 molx8,314JK ™" mol™ x298K

14 - =312x10" m’
10° Pa
Thé tich methane hydrate la:
3,12x107°m’
po2A20Tm o 0
164

Néu sir dung gia tri Q= 5,0x10° kJ thi can 5,614 mol CHa4 tuong duong véi 0,139 m® methane. Thé
tich methane hydrate 1a 8,476x10* m>. Hiéu sut 80% nén can 1,059x10~ m?.

Cau

(3, {)
diem)

L.a) Anode: CH30H (1) + 60H (aq) — SH20(1) + COy(k) + 6e
Cathode: Oz(k) +2H>0(1) +4¢ — 40H (5
Hodc:
Anode: CH30H (1) + HyO(aq) — 6H" (aq) + CO2(k) + 6e
Cathode: O2(k) + 4H" + 4e — 2H,O(/)
L.b) i) AG" =-nFE". Bién thién cua cac dai lugng nhiét dong xac dinh & diéu kién cén bang nhiét
dong nén xuc tac khong lam thay d6i sirc dién dong ly thuyét cua pin.
i) Xét cac phan ung
CH3OH (1) + 3/202 — COz(k) + 2H20 (/) (1)

H>O (/) - H20 (h) )
CH3OH (1) + 3/202 — CO2(k) + 2H20 (h) (2)
Co:E°(2)=E"(l) ——2—AG°(1 )

nkF

Néu pin 1am viéc & nhiét do thip hon nhiét d6 s6i ciia nuée, thé hoi kém bén hon & thé long, AG'(17)
>0nén £’ (2) giam so v6i E£°(1). Néu pin lam viéc & nhiét d6 cao hon nhiét do soi ctia nudc, thé hoi
s& ben hon thé long, AG* (17) <0, nén £° (2) tang so v6i E°(1).
Néu thi sinh bién ludn truong hop pin lam viéc 6 298 K va rit ra dioc E° (2) giam so voi E° (1) van
cho diém 16i da. Néu chi tra loi la “khéng” hay “c6” ma khong giai thich, thi khéng cho diém toan
boy 1.b)

2.a) CH30H (/) + 3/202(k) — 2H,0(l) + COa(k)
Cong cuc dai:
ArG;98 = ArH2098 - TArSO

298

A, Gy =—726,07kI mol ™ —298 K x (—80,845)x 10 kJ K 'mol™ = —701,978 kJ mol"'
Cong cuc dai = | A, Gy, | = 701,978 kJ mol™! (mol': tinh cho mét mol phan ung)
-701,978x10°

A Gy =—nFE' = E'=—— 2" 2" " _ {913V
96485x 6

2.b) Nhi¢t kém theo qua trinh khi pin lam viéc Q = TAS
O nhiét do 298 K: Q =298 x (-80,845) =—-24,092 kJ mol™
2.¢c) Co:
0 0
AS T AH
nk nkF
Vi pin nhién liéu trong bai: E° =—1,3965x107*T + 1,2542

Khi A,S°gan 0 thi £°it phu thugc vao nhiét do.

AG’ =—nFE" =AH° - TAS° = E° =
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353%x(—80,845) (=726,07x10%)

2d)TaiT=80+273=353 K= E°= :
6x96485 6x96485

=1,205V

2.d) Hiéu suét tai diéu kién chuan:

A 0‘ ~701
;‘Gzo)x x100% = M x100% = 96, 68%
26,07

298 >

HS =

3.a)- V1 kim loai thuong c6 16p oxide ¢ ngoai nén can danh giay rap dé loai bo 16p oxide nay.
- Thé tich V1, V2 khéng chinh xac s& gy sai s truc tiép dén tinh nong do cua cac chét trong c4n bang
tao phuc.

3.b) Ta co:
=g 4 00582 In[Zn*' ;E ,.  =E° + L 02592 In[Cu*"]

2
Zn®* 1 zn 2 Cu“*/Cu Etiey

Zn** 1 Zn
ViE), =034V>E). ~=-0,76 V néndéthdyZn| Zn®" dong vai trd anode 1a hop ly. Néu muén
anode 1a Cu| Cu®" thi £, >E

Zn** | Zn Cu™ /Cu
+ 0 0
[an ] > 2(E(u */Cu —Ean*/Zn
[Cu®] 0,0592

phong thi nghiém.
So do6 pin nhu sau:

tire la:

In ):37,16:[Zn2+] >1,38x10"°[Cu*"] : khong thuc hién duoc trong

(anode) Zn|Zn*", C;||Cu?", Ci|Cu (cathode)
bé do sirc dién dong clia pin can méic dbi xung: n6i dau (+) trén von ké vai cathode ctia pin va ndi dau
(-) trén von ké vai anode cua pin. Do dd, can ndi cathode (P1) véi dau day do; anode (P2) ndi voi dau
day xanh.
-DungcuY la cau mudi, ¢ vai tro két ndi dung dich giira hai ban nguyén t6 dé dong ion dich chuyén,
két hop véi dong electron dich Chuyen bén ngoai tr anode sang cathode tao thanh mach khép kin.
Néu hoc sinh chi néi néi P1 véi dau do, P2 véi dau xanh ma khong giai thich vi P1 la cathode va P2
la anode thi khéng cho diém.

Cau

(3,0
diem)

1Bt k" = kC.CY¥ =>v=k"Cpy
Do su phu thudc ctia InCpyi véo ¢ 1a tuyén tinh nén phan tng c6 bac 1 véi Phl =>n2 =1
O pH =5,0:
C,(X)= 0,20 M, k"=0,5461 phut™
=>n3=1

C,(X)= 0,45M, k"=1,2241 phuat”™'

k " .
bit k'=kC}.=—==k'=2,725M"' phit™

cy

X

2.a) Vi cac chat phan (mg dugc lay theo ding hé sb ti lugng trong phuong trinh hoa hoc nén:
Cy =2Cy,

Béc cua phan mg khong d6i nén: v = k'Cp Cy = 2k’thl VOik'= kC:.
Goi C 1a ndng do cua Phl tai thoi diém ¢ thi co:

_d_C__zk C2
dt
-
= —d—C_jzkdz =t L L
g € 2t{C C,
- (a)
Theo biéu thuc do hap thu quang:
A =Q2e +e,)xC xI
A, =&,xC xl
Ax:[(281XC+82XC+83X(CO“C)]XIZQEI+82—83)XC><1+83XC0><1
5 A B
Tu do co the viet: 4, = ”—é'i xC+ A, :>Q:A0 A, (b)
C{) 0 C A,-—Aw
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Twr (a) va (b) suy ra: k':——(AO:A‘” —1]

2tC \ A -4
b) Ta c6 bang sau:
¢ (phut) 2,5 5,0 10 15 20
k'(M™' phat™) 2,667 2,705 2,736 2,788 2,734

= k'=2,726 M~ ! phut ~!
O thi nghiém 1 va2: k'= kC' =2,725 M phat™ véi pH =5,0

O thi nghiém 3: k'=kC”. =2,726 M phat”' v6i pH = 5,5
O hai pH khéac nhau cung ra mot gia tri kC:{]v nén bac phan tng voi H bang 0 (nl = 0).
Phuong trinh luat toc do day du: v = kCg,CPthX ; k = 2,7255M ' phiit ™

3. Bé don gidn héa, trong y nay, nong dg C cuia cdc phirc chat dwoc ki hiéu bang ngodc [ ] va lroc
b6 méc vuong cia phirc chdt trong cac phwong trinh dong hoc.

Budc 1 thuan nghich, nhanh nén khong la bude quyet dinh téc do phan tng.

- Truong hop 1: Néu buge 2 1 bude cham quyét dinh toc do phan Ung.

v=k,[ML,X"]

Vi bude 1 thudn nghich, nhanh dat can bang, 4p dung nguyén 1y can bang 6n dinh cho (1) dé rut ra
biéu thirc tinh [ML4X]*

i, x] = RIMLEILX)

= K(D[ML,” ][X]
-1
v=Kk[ML>[X]
= phu hgp véi qui ludt tim ra tir thue nghiém.
Néu thi sinh bién luan dwa trén nguyén ly nong d6 0 6n dinh: Gia sir [MLaX]* 1a tiéu phan trung gian hoat

dong, ap dung nguyén ly néng d6 6n dinh cho [MLsX]*

M% =k[ML> [ X]-k [MLX* 1-k,[MLX*]=0
g oy =AM X Kk gy ooy

k  +k, k  +k,

Vi budc (1) nhanh dat can bang nén k. >> ko, v = Kk, [ML,> |[X]
(truong hop nay néu khéng bién lugn dé duwa vé két qua cudi cung thi khong cé diém do [MLX]* dieoc
tao thanh nhiéu tir buée 1 nhung lai tiéu thu cham theo budc 2 nén khong dp dung dwoc nguyén Iy
nong dg on dinh cho [MLX]?) ’ ,
- Truong hop 2: Néu budce 3 1a bude cham, quyet dinh tdc do phan Ung.

=k[MLX ][ X]
Néu buée 3 cham quyét dinh toe do phan ung, [ML:X]" duoc tao thanh nhiéu & bude 2 va tiéu thy

cham 6 bude 3 nén khong ap dung nguyén ly nong d¢ 6n dinh cho tiéu phan nay. Ap dung nguyén 1y
can bang 6n dinh:

_ (ML X ][L]
P MLXT
[MLX = Kz[ML4X2—] _ K2K1[ML42_][X] —~ v—k Kle[ML427][X]2
3 [£] [L] ’ [L]

= khong phu hop véi qui luat dong hoc tim ra tir thye nghiém.
- Tru"ang hop 3: Néu buge 4 1a buée cham, quyét dinh tdc d6 phan ung:
=k,[ML, X, ]
Tuomg tw, 4p dung nguyén ly can bang 6n dinh cho [ML3;Xa]"
(ML, X, ]

Ky = _
[ML; X" ][X]

=MLy X, = K3[MLX ][ X] = v=kK;MLX ][X]

Trang 6/10



K\ Ky Ks[ ML, )X T
[L]
= khong phu hop voi qui ludt dong hoc thuc nghiém.
Két luan: trwong hop 1 voi bude 2 1a budce quyét dinh toc d§ phan ting 1a phu hop véi qui luat dong
hoc thuc nghiém. Co ché dé xuat sé nhu sau:

ML, > + X ]i‘:_;\ ML, X]* nhanh (Buéc 1)
MLXP-  —% 4 [MLX] + L~ chim (Busc?2)
[MLiX] + X — [ML,X,]" nhanh  (Budc 3)
[ML,X,]”  —“- [ML,X,] + L' nhanh (Buéc4)

Trong cac truong hop 2, 3, néu thi sinh gia thiét [ML3X]" va [ML3X>]" la tiéu,phdn trung gian hoat
dong va ap dung nguyen ly nong dé on dinh nhung bién lugn dwoc két qua cudi cung khong phu hop
VoL thie nghiém van dwoc du diém. Thi sinh phdi lam i 3 truong hop maoi duoc diém toi da cho y 3.

CauV
(3,0
diem)

1.a) Vi A1 chira nitrogen va 1a chat khi & diéu kién thuong phan ing dugce véi hydrogen nén A1 co
the 1a N2. Khi d6 khi A2, acid A3, muéi A4, san pham A5, khi A6 lan luot 1a: NH;3; HNO3, NH4NO3,
NaNH,, N0, A7 Ia mudi ctia Na v6i anion chira nitrogen (c6 thé 1a mudi NOy, NO5, Ni-...). Theo bai ra A7
chira 64,62% nitrogen vé khoi luong nén A7 1a NaNs. Nhu vay A1 13 N, Ia pha hop.

Vi NH; du + F2 — A8 (chira 19,72% nitrogen vé khdi luong) nén A8 1a NF;

NF3; + Cu — A9 (chi chira hai nguyén t6 voi ti 1€ 1 : 2) va tir A9 thu duoc A10 (c6 chu triic trans va
momen ludng cuc bang 0) nén A9 1a NoF4 va A10 1a trans-NoF,

Viay: Al: N2; A2: NHs; A3: HNO; A4: NH4NO;3; AS: NaNHz; A6: NoO; A7: NaNs; AS: NF;; A9:
N2F4; A10: trans-NyF,

b) 2NaNH; + N,O -22°, NaN; + NH; + NaOH
4NH; (du) + 3F, 2% %, NF;+ 3NHLF

2NFs3+ Cu 225 NyF,+ CuF,

2NoF4+ 2A1Q13 B trans-NyF; + 2AlF; + N27+ 3Ch
Khong can bang phuong trinh thi trir mea sé diém

2.a) i) - O ap suét thap, phttc chat [Fe(CN)s(NH3)]*~ nghich tir nén sy tich mirc ning lugng cac orbital
d cua nguyén tir trung tdm trong trudmg tinh thé nhu sau:
nang lugng

4

LTE N LN [ e——
Fe?": 3d¢ R o,

Fe?" trong [Fe(CN)s(NH;)]*~
CAu hinh electron cua nguyén ti trung tam: (t20)%(eg)"
- ap suit cao, phirc chat [Fe(CN)s(NH3)]* thuan tir nén sy tich mic nang lugng cac orbital d cua
nguyén tir trung tim trong trudng tinh thé nhu sau:
nang luong
A

L3 )
2+, 346
Fe " 3d thy

Fe®* trong [Fe(CN)s(NH;)]*
Céu hinh electron ctia nguyén tir trung tam: (tzg)*(ey)?
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Vie:'t sw phan bo electron vao cac AO trén gian do ma khong viét (t29)°(ee)’ va (t2g)*(eg)? van dwoc dii
diem.

ii) Su chuyén electron giltta cac muc nang lugng orbital d cua nguyén tu trung tam trong phirc cht
[Fe(CN)s(NH3)]* 0 ap suét thip 1a khong duge phep vé mat spin vi do boi M bi thay dbitir 1 1én 3
nhung dugc phép vé spin ¢ 4p suit cao v1 d6 boi M khong thay d6i va déu bang 5.

Néu khéng gidi thich thi chi dwoc nira s6 diém.

b) [Co(NH3)6]*" 1a phirc chat spin cao nén su tich muc ning lugng cua nguyén tir trung tdm trong
truong tinh thé nhu sau:
nang luong

NIRRT e

2+, 447
Co”": 3d I INTF] tog
Co?* trong [Co(NH;)s]*"
Chuyén mirc d-d cua ion Co®" dwgc phép vé mit spin vi 6 bdi M khong bi thay ddi va déu bang 4.

3. Tir cong thie phan tir cho thay P1 chira phdi tir COs>~ va NHs khi P1 tac dung vai HNO; thi phire
chét P2 va P3 co thé chita cac loai phdi tir 1a COs>, NH3, HoO va NOs™. Vi P2 va P3 la phuc chét bat
dién déu nén mdi phirc chit nay chi chira mot loai phdi tir, ciu ngoai cua 2 phic chat nay chi chira
NO;™ nén chung la cac phirc chat cation. Vi phan ting sinh ra khi CO> do d6 P2 va P3 tao ra c6 thé la
[Co(H20)6](NO3)s (chira 16,69% Co vé khéi lugng) va [Co(NH3)s](NOs)s (chira 16,98 % Co vé khdi
luong).

Tir dit kién dau bai P3 chia 16,98% Co vé khdi luong nén P3 14 [Co(NH3)s](NOs)s. Vi P1 chira cau
ndi cua phtc chat P3 nén Co con lai trong P1 phai 1a Co**, do vay P2 1a [Co(H20)s](NO3)s va P1 la
[Co(NH3)6][Co(CO3)s].

Vay cong thirc hoa hoc: P1: [Co(NH3)s][Co(CO3)3], P2:[Co(H20)6](NO3)3; P3: [Co(NH3)6](NO3)3
P1co 1 dong phan phdi tri voi cdng thire hoa hoc: [Co(CO3)(NH;3)4][Co(CO3)2(NH3)2].

Néu viét thiéu moc vuong trong tat cac phire chdt thi dwoc nira so diém.

Cau
VI
(4,0
diém)

1.a) Dung dich H>A néng do: C= w— =0,05M
166,132 x0,1
Cac can bang
HoA = HA  +H' Ka1 = 1072% (1)
HA-=A*> +H' Kpp= 1074 (2a)
hoic H.A = A*> +2H' KaKa2 = 107836 (2b)
H,O =H"+OH" Ky=10"" (3)
M6 ta it nhat 2 can bang trong d6 phai ¢6 1 va 2a hodc 2b thi dwoe di diém
Cach 1:
Danh gia Ka1 >> Kaz va Ka1C >> K ; nén can bang (1) 1a chinh
Tinh theo can bang (1)
HA = HA +H" Kua=102%
C 0,05

[] 0,05 —x X X - x=0,00695 = pH=2,16(2,158)
Cach 2:

Theo dinh luét bao toan dién tich hodc theo diéu kién proton
[H]=[HA]+2[A*]+[OH]
| [H'K, 2K, K,

[H ]: 1 1 2

[H'] +[H' K +K, K,

L)

K
0,05+[ W, [H']=0,00695M — pH=2,16

1.b) Thiét 1ap biéu thirc % dong gop cua cac cin bing

Trang 8/10




Su déng gop H' tir can bang (2a) img voi [A%]; sw dong gop H' tir can bang 1 tmg véi tong ((HA] +
[A*]); su dong gbp cua can bang (3) tmg v6i [OH]

[HA"+[A™]

g , . [A™]
% dong gop cua can bang (1) = 100% ; % dong gop cua can bang (2a) = ] 100%

[H]
% doéng gop clia can bang (3) = [[H ]] 100%
Néu can bang mé ta 1a (2b)
% dong gop cuia can bang (1) = [E{L;]]IOO% : % dong gop cua can bang (2b) = Z[I;Lj]_]IOO%

s OH™
% dong gop cua can bang (3) = [[H+]] 100%

Néu cac biéu thirc va can bang mo ta la khong khop nhau thi chi dwoc nira so diém

Tinh % va danh gia (chi yéu hay khong dang ké)

[HA"] = 0,00695  [AZ]=Cxoa2-=3,89x10°° M [OH ] = 1,44x10"12
A
5 HA J+[A* .
% dong gop cua can bang (1) = [To]ﬁm()% ~100% ; chu yéu
% déng gop cua can ba LN P 06% ; khong dang ké
o dong gop cua can bang (2a) 0.00695 100% =~ 0,06% ; khong dang ké
g OH™ :
% dong gop cia can bang (3) = O[—O(&m()% ~2x107% ; khong dang ké
Néu cin bang mé ta la (2b)
. HA" .
% dong gop cua can bang (1) = O[ 0069]5 100% ~100% ; chu yéu
% dong gop cua can ba _2AAT] 00, 4 12% ; khéng dang ké
g gop cua can bang (2b) TV 100% =~ 0,12% ; khong dang ké

2.a)
Hén hop chi thi d6i mau theo pH tir 6 (pH < 4,4) —> da cam (do+vang) (4,4 — 6,2) — vang (6,2 — 8)
— da cam (hong+vang) (8 —10) — do da cam (hoac d6 hodc da cam hoac do + vang) (pH>10).
Néu chi néu sur bién doi mau khéng gdn véi khodng pH thi chi cho nira sé diém.
2.b) Tinh gidi han pH cta dung dich thu dugc ¢ bude 1
Phan ing: HB+ H" —» H,B*
Thanh phan sau buée 1: H' du va H,B*
C(H*)‘du >(10%0,25 - 10%0,02)/20 = 0,0025 M;

Can bang:

H:B ' =HB+H" Ka
HB<=B-+H" Ka
Ha(y = OH~+H" Kw

[H']> C(H") du — pH < 2,6 — khi thém chi thi methyl d6 va phenolphthalein thi mau cua dung
dich dau bude 3 1a mau do
Tinh gigi han pH cua dung dich & cudi budc 3
Phan ing: H" + OH™ — H,0
H.B™ + 20H-— 2H,0 + B~
Thanh phan cudi bude 3: OH- du va B~
C(OH) du > (15%0,035 — 100,025 — 10x0,02)/35 = 2,14x10~> M;
Can bang:
B~ + H2O = HB + OH~ Kb
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HB + H,O = H,B"™ + OH- K>

HZO \:\ OH— o H+ Kw

[OH™] > C(OH") — pH > 11,3 — Mau cua dung dich cudi bude 3 1a mau do/d6 da cam/da

cam/(do+vang) o

Mau cua dung dich trong buéc 3 sé bién dbi tir d6 — da cam — vang — da cam — d6/do6 da cam/da

~cam/(dotvang) o 7
Neéu thi sinh chi dua ra su bién doi mau nhw y a ma khong tinh todn thi khéng cho diém
¢) Hon hop gom: 10,9 mL dung dich NaOH 0,035 M, 10 mL dung dich HB C M, 10 mL dung dich
HC1 0,025 M; hon hop c6 thanh phan ban déu truéc khi phan tng la:
Cinaon) = 0,035%10,9/30,9 M
Cnen =0,025x10/30,9 M
Cup)=10xC/30,9 M i i ‘
Khi chi thi phenolphthalein (ki hi¢u la HIn) ton tai 80% & dang base, trong dung dich ton tai cin bang
cua chi thi la:
Hin = I~ + H" X, = 10~

Theo dinh luat tic dung khoi lugng:

K, =El—][H+] - [H*]:[H—Ifl] :210_9’4 =9,95x10" =10""" M
[HIn] [In"] “ 8
Theo dinh luat bao toan dién tich:
[H']+ [Na'] + [H2B'] = [OH™] +[B7] + [CI]
pH = 10,0 nén b6 qua [H'], [H2B"] so véi [Na']; [Na'] = C(NaOH); [CI7] = C(HC))
K, +[H"
10C Carcns €= (Couo ~ Coney ~[OH ] azK[ ]X31069

a

K

C.n =[OH 1+ % X s
ooy =[OH] K, +[H'] 30,9

107° 4107 30,9

0,035x10,9-0,025x10

A 10 x———2 27 g 13 M
30,9 107 10

Nong d¢ cua HB trong dung dich Y 1a C = 0,018 M

C=(

3.a) Giai thich: Dung dich vira pha can duoc dé trong binh kin dé tranh CO, trong khong khi hoa tan
vao dung dich phan tng véi NaOH.

3.b) - Buret, pipet la dung cu do thé tich chinh xac.

- Buret dung dung dich NaOH

3.0)

i) Hai cach lam déu khong anh huong dén két qua tinh ndng do NaOH duoc tinh tir két qué chuén do,
vi gia tri 7,54 1a da bao gdm ca giot dung dich con treo & dau buret.

i7) Sai s6 twong dbi 1a (0,05/7,54)x100% = 0,7%

HET
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