reget mec e s

BO GIAO DUC VAPAO TAO KY THI CHC C SINH GIOI QUOC GIA THPT

NAM 2016
HUONG DAN CHAM PE THI CHINH THUC
Mén: HOA HQC
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(Huebng ddn chim gom 11 trang)
I. Huéng diin chung
1. Cén b chém thi chém diing nhw Huéng din chdm, dép én, thang diém cta Bo Gido duc va Pao
tao.
2. D6i v6i cu, y ma thi sinh ¢6 cach tré 10i khéc so véi dép 4n nhung ding thi vin cho diém t5i
da cla ciu, y d6 theo thang diém.
3. Cén b chAm thi khong quy tron diém thanh phin, didm timg ciu, didm ciia bai thi va tong
diém hai bai thi ca thi sinh.
L. Hwémg din cy thé
Cho:=1;C=12; 0=16; Na=23; C1=35,5; K =39; Cr = 52; Mn= 55; Fe=56; Ni=58; Co =59;
TEK)=1(°C) +273; R=8,314 I’K"'mol" = 0,082 atmL-K ™ mol"; F = 96500 C/mol; N = 6,022.10% mol

Lyo0g K BL py = 50592 Ig;
nk n
Cau 1 (3,0 diém) ] ’
1. O dicu kién chuén, tai 298 K, entanpi ciia cic phan Umg va entropi cla cdc chat nhu sau:

S8 TT Phan tng Phén ting ApH' 30 (kJ)
1 2NH; +3N,0 —>4N; + 3H,0 -1011
2 N;O + 3H; = N,Hy+ H,0 -317,0
3 2NH; +1/20, —> NIy + H,O ~143
4 H, +1/20, - H,0 -286
Chat N,H, 1,0 N, 0,
S%208 (J/K.mol) 240 66,6 191 205

a) Tinh entanpi tao thanh Ar H 205 ctia NoHy, N,O, NH,

b) Viét phuong trinh cia phan ting oxi héa hoan toan (dbt chdy) hidrazin tao thanh N, va HyO.
Tinh nhiét dfing p (Qp) & 298 K, AG 05 va hiing sb can bing X ciia phén ting oxi héa hidrazin,
¢) Néu hén hop ban dau gdm 2 mol NH; va 0,5 mol O, thi nhiét ding tich (Q,) ctia phan tGng
(3) 12 bao nhiéu?

2. Urani tir nhién chira khodng 99,3% 5, U; 0,7% % U (vé& khéi lugng) ciing véi lugng nho cAc dbng

vi phong xa 14 sin pham phan 14 cla cée déng vi trén, nhu 6Ra , 2%Po ... Mot mu quing urani cb
226

khéi hugng 10 kg Iy tir md Nong Son (Quéng Nam) ¢6 hoat do phéng xa ciia 3Ra bang 7,51.10° Bq,

a) Hoat 46 phong xa ctia *; U, “Po va U trong mAu quing néi trén bing bao nhiéu? Cho

rdng c6 cdn bang the ki gifta cac ddng vi phong xa khéi diu cac ho phéng xa ty nhién va cac

con chau clia chiing, Cho chu ki bén 14 cia %;U bing 4,47.10° nam, cia “$Ra bing 1620

nim, clia ", U béng 7,038.10% nim (1 ném c6 365 ngay).

b) Nhiing wéc tinh trung binh cho ring su phan hach 1 kg **°U sinh 1a 6,55.10' kJ. Tinh xem
trong bao nhi€u kg quiing urani néi trén cé chira mdt lugng 23U ma sw phéin hach téa ra niing
tegng brfmg 1,82.10% kwh.

Huéng din giai:

1. a) Nhan phdn ting (2) véi 3 rdi cong v6i phan ing (3) trir di cde phan ting (1) va (4):

S6 TT phan @ng Phin ing ArH 508, kI
-(1) -2NH; - 3N,0 —> - 4N, - 3H,0 +1011
3%(2) 3N20 + 9H, —> 3N,H, + 3H,0 -951,0
(3) 2NH; +1/20; = NoH, + H,0 -143
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| -(4) | -H, - 1/20, S-H,0 | 4286 |
tacophinimg: 4N, +8H, —>4N,H, AH95 =203 kJ
Suy ra phan tng: No+2H, —>N,H, AH%g5 =203/4 = 50,75 kJ/mol

Ap dung: ARy = Ay g - AHgnca VA i phan tng (2), (4), ta ¢b:
=317 =AHY  +AHp o —AHY = 3AH}, = 50,75 +(-286)-AH], , -0
AHy , =81,75 kl/mol.
Tir phan tmg (3), tacé: AH, =AHy, , +AH}, , —2AH;,, — 1/2AH
~143 = 50,75 +(-286)— 2AH,,,
AHy, = —46,125k]/mol
b} Phén Gmg oxi héa NoHy:
NaH; + 02 =Ny + 2H,0 5)
Qp=AHyy = 28H,(H,0)— AH, (N, H,) =-(2.286) - 50,75 = - 622,8 kJ
ASses =28, — XS0, =191+2.66,6~ (240 + 205) = - 120,8 J/K
AGhgy = AHpge —TAS, = —622,8—298.(-120,8.107) = - 586,80 kJ
an — _AG?(:J% /RT — K — e—-AGU/R]" — en(—-586800f3,314x298) - 8236,85 - 7,288710102
¢) T phdn tng (3): 2NH; + 1/20, —N,H, + H,0
tacd: AH, =AHy , +AH} ,—2AH;, - 1/2AH],
= 50,75 + (-286) - 2(-46,125) = -143000 J = -143 kJ
Qy=AUvA A= AU +pAV =AU + AnRT, v6i An=1-2,5=-1,5
Ov = AUy = AH . — AnRT = -143000-(-1,5.8,314.298) = - 139284 J =- 139,3 kJ
2.2)°, U, 3Ra va’iPo ¢6 sb khéi khac nhau mét s6 nguyén 1n clia 4, chiing cling ho phéng xa
(ho Urani-radi) v nim trong trang théi cAn bang thé ki. Hoat do phong xa (4) cia 3 dong vi nay
bing nhau:
ACRU) = A(P5Ra) = A(2Po ) =7,51.10° Bq
Khéi lugng 28U trong mAu la:
m(*,U) = [ACZUACZ UM U )/6,022.10%) =
_ 7,51.10°.238.4,47.10°.365.24.3600
0,693.6,022.10%
Khéi lugng ;U trong mAu 14: 6,04.0,7/99,3) = 4,26.107 (g).
Hoat d6 phong xa cia U la:

=6,04¢

0,693.4,62.107%6,022.10%

7,038.10%.365.24.3600.235
b) Khéi lwgng **°U cAn ding 1a: 1,82.10° ng.s'l).36003/6,55. 10" kI = 10 kg. Khéi lvong quing
twong Gmg 1a: (10.10)/4,26.10° =2,35.10 (kg).
Cau Il (3,0 diém)
1. Nam 1976, J.L. Clark ngudi M§ phat minh ra dang pin wét ¢6 stre dién dong Ey khé 6n dinh
cd 1,434 V, ngay nay dugc str dyng trong cée thiét bi dién tir. Dua trén nguyén tic chung, thiét
1ap mdt pin gém mdt cyc hdn hdng (amalgam) Zn 10% nhing trong dung dich bdo hda cia
ZnS04.7TH,0; dién cyre con lai tao 1ap béi HgaSO, va Hg(l). Tt cac dit kién d4 cho hay:
a) Thiét 14p so dd pin Clark, chi 18 catot va anot. Viét céc phwong trinh phén ng x4y ra trén
cac dién cuc va phan tng tdng cong xay ra trong pin.
b) Tinh nhiét phan ing theo kJ & 25°C.
¢) Dua vao céc sb lidu tinh todn thu duoe, nhén xét v& huéng clia phdn Gng x4y ra trong pin.

Cho biét, stc dién dong Er dwoc tinh theo biéu thire sau:

Er (V) =1,4328 - 0,00119(7 - 288) - 0,000007(T - 288)>

AC5U) =M G UINCRU )= =3,7.10° Bq
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2. a) Str dung céc ban phén tng va thé diénTye chudn duéi day dbi voi nguyén b clo @ tinh tich s&
ion cha nude (K.,):

ClOs + HyO +2¢ —» ClOy +20H E°=037V

ClOy + 2H" +2¢ —> CIOy +H0 E°=120V.
b) Kali dicromat 12 mét trong nhiing tac nhén tao két tia, duoc str dung rdng 5. Nhing cin bing
dudi dy dugce thidt 1ap trong dung dich nude cia crom(VI)

HCrOy +H;0 —— CrO/ + H;0" pKi=6,50

2HCrOy  —— CnO +H,0 pKy=-1,36

Bd qua céc cln béng khac lién quan dén crom. Gid sir tét ¢4 hé sb hoat d6 déu bing 1 (nghia 1a c6
thé sir dung ndng a4 @& tinh hang sb can bing).

Ding két qua tich sb jon cha nuée (Ky) tinh duge & y a), tinh hing s6 cin bing cta c4c phén Gng
dudi day:

CrOs + H,0 == HCrOs + O (1)
Cr,077 +20H == 20104 +H,0 )

Trong trudmg hop khong tinh duge K, ctia nude & ¥ a), 1y Ky = 1,0.10™ @ tinh.
¢) Tich s tan ctia BaCrOs 1AK, =1,2.10™". BaCr,0; tan d& dang trong nuéc. Can bang ciia
phan tng (2) s& chuyén doi theo chidu nao khi thém céc tAc nhan sau vao dung dich tuong dbi
dam dédc cta K;CrpyO4?
i) KOH; i) HCI; iii) BaCly; iv) H,O.
Huéng din gidi:
1.a) Dura vao céc dy liéu & dé bai, ta c6 thé thiét 1ap so db pin nhw sau:
() Zn(10%trong hdn héng) | ZnsS0,. 7TH,0, Hg,S041 Hg (+)
dd bdo hoa
Khi pin bét ddu hoat dong thi frén anot, amal k&m s& tan ra, cdn tén catot, thdy ngan s&
dong lai. Cac phan ting hda hoe x4y ra nhu sau:
() Zn — Zn* + 2e
(+) Hg,*' + 2¢ — 2Hg
Zn + Hg®" — Zn®™ + 2Hg
Hodc:
Zn (amalgam) + HgzS04 +7H20 — ZnS04.7H,0 + 2Hg
b) Pé x4c dinh AHp, & 25°C, ta xult phét tir phuong trinh Gibbs - Helmholtz:

AG= AT + T[a(AG)} )
or |,
Chung ta lai biét, quan hé gifta AG va Er ¢6 dang: :
NG =-nF ET (2)
or |, oT

J d4y, F 14 hang s6 Faraday; Et 1a sttc dién dong cua pin; # 13 s electron trao dbi {rong phan
Ung oxi - hoa kinr xdy ra trong pin; 7 13 nhiét d6 tuyét ddi (K).
T (1), (2) va (3), ta c6:

- nFEr= AH - TnFPE ] (4)
ar |,

Miit khac, theo d& bai:

Er (V)= 1,4328 - 0,00119 (T - 288) - 0,000007(T - 288)?
0 25°C hay 298 K, Er (V) = 1,4328 - 0,00119 (298 - 288) - 0,000007(298 - 288)* = 1,4202 (V)

OF,
{—} =-0,00119 - 2. (0,000007) (T - 288) =
or |,

=-0,00119 - 2. (0,000007) (298 - 288) =-0,00133 (V.K™)
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Tir (4), ta d€ dang tinh duge Ay, &25°C:

AHpy = - nF (Ex - [‘Z‘?] )= - 2.96500(1,4202 - 298.(-0,00133)) = -350592 (J)
r

= - 350,6 (kJ)
¢} ViEr=1,402V > 0, nén AG = - nFFEr < 0. Pidu dé ching t6 phan Umg hda hoc xay ra trong
pin hoat ddng binh thuéng theo chidu thudn, tao ra san phim (theo dung qui Judt ctia né).
2.
a) Tich sd ion cila nude (Ky):
AG® = - nFE® = - n.96500.E° (1)

ClOz + HoO +2¢ = ClO3 +20H E=037V (1)
— AG® =-2.96500.0,37 = - 71,41 kJ

ClO4 + 2H" +2¢ = ClO3 +H;0 E=120V (2)
—> AG® =-2.96500.1,20 = - 231,60 kJ. Liy (1) trir di (2), ta c6:

2H,0 —— 2H' +20H AG® =-T1,4 - (-231,6) = 160,2 (kI)
Vay: H,O0 — H' + oW’ AG® = 80,1 kJ/mol

Ap dung: AG® =-RTInK —> 80,1.10° =-8,314.298 InK,, — K,,=e 2 =91.10"5
Chii y:
+) Trudng hop dwa vao E°y dé tinh truc tiép ra X theo phuong trinh:

nk®
log K = —P2
0,0592
s& tinh ra Ky, = 9,5.10°,
orolBoorlfon ] [mlon] k. owiov
[croy ] [H*][Cr02 ]/[HCrO] K, 316107 T

Trudmg hop st dung Ky, = 1,0.10™* @& tinh s& thu duoc X = 3,16.10°%,

e o] (Lo, [00] oy

[enorlon T | [HCG; HCro} |

K2/K,.K? =1025% /[10‘-36.(9 1. 10-‘5) ]:5 27.10°

Trudng h0'p str dung Ky, = 1,0.10'* @& tinh s& thu dugc X = 4,36,10%,
¢) Danh ddu vao 6 tra 11 ding:

Can bing s& Chuyén doi qua tréi | Chuyén doi qua phai | Khong chuyén doi
a) +
b) +
¢) +
d) +

i) Chuyén doi qua phai; ii) Do x4y ra phan {mg trung hoa: OH + H" — H0.
iii) BaCl, chuyén doi qua phai do ion cromat lién két tao thanh cht khé tan:

Ba™ +CrOF — BaCrO, 4

iv) Céch giai nay c6 thé do nuwée 13 mdt t1ong céc chit & vé phdi cta phuong trmh Trong cac
dung dich lofing v&i dung méi la nuGce thi nong 46 ctia nude duge coi 1a khong ddi va khi cho
thém nuéc khéng anh hudng dén chuyen doi cén bang. Do véy, khi thém nuéce vao dung dich
dicromat 1am losng dung dich dn dén viée chuyen d&i can bing phéan 1i ctia ion dicromat sang
bén phai. Trong dung dich nwéc cua KaCr07 tri s6 pH<7 13 do:
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CrO¥ + H,0 — 2HCrO;
HCrO, - H" +CrO}

V61 sy pha lofing ctia dung dich nuéc bat ky, pH s& thay d6i dén dén 7 nén trong trudng hop
nay c6 nghia la c6 sy ting pH nén cén bing chuyén doi sang bén phai.
Cau Il (3,5 diém)

1. Cho phan {ing phén hity ozon & phakhi: 20, —k—>302 ")

Phan tmg nay duge xem nhu tudin theo co ché sau:

M+0ye=t=0, +0 +M ()

-1
0+0;—X2 320, (2)

0] day M 1a phén t¢ khi tro nao do6 c6 kha nang trao dbi ndng luong v6i ozon khi va cham, trong
khi ban than nd khéng ddi. Biét ring tde do phan ting (2) 16n hon rit nhiéu so voi the d6 phan
{ing thuén va tbc do phén tng ngh1ch trong cén bang (1) (m>>vvav>> ).
a) Cé thé 4p dung nguyén li ndng d on dinh dbi v6i nguyén tir O duge khoéng? Tai 5207
b) Xac dinh b1eu thirc vin tbe phan tng (*) va biéu dién hing sb tbc dd phan tng tdng quét (k)
theo cac hing sb toc d6 thanh phan
2) Dung dich X gom FeS0, 2.102 M, MnSOQ, 4.10? M, H,S04 1 M. Cho 1 mL dung dich Br, 2. 10°M
vio 1 mL dung dich X, thu duge dung dich Y. Thém dén 2 mL dung dich AgNO; 0,2 M vao dung dich
Y thu duge dung dich Z.
a) Viét cac phuong trinh phan ung Xdy ra va mé ta cac hién tuong kém theo.
b) Tinh ndng 36 cén bng ciia céc ion trong dung dich Z.

_ o]
Cho: EB g = 1085V EO3+/F2+ 0771 V; E

K Aghr = =10"%3, Coi H>S04 phén 1i hoan toan.

Hwéng din giii:
1. a) Viv,>> v vd v >> v| nén nong dd chia O ludn ludn rit nhd va khéng ddi theo thoi glan
cho dii cén bing (1) co chuyen dich theo chidu thudn hay theo chidu nghich, vi vy c6 thé &p
dung nguyén Ii ndng d6 bn djnh dbi véi O.
b) Biéu thirc tde d6 cho O va O:

d[Os]/dt = - k1[O3][M] + £.4{O2][O][M] - k[O][O3]

d[O)/dt =+ &a[Os][M] - k1[O][02][M] - 42[0){ 03]
Do vy >> v, va v, >> v nén cd thé ap dung nguyén li nong d6 6n dinh dbi voi O, nghia 1a;
d[O)/dt = 0, tir ddy nhan dugc biéu thic tinh [O]: :

MO, H M2 1,23V,

__ K[o][M]
[0]=
k[0, ][M]+E,[0;]
Thé biéu thire [O] vao biéu thire d[O;)/dt, ta c6:
d[o,] _ 2k [0] [M]
dt k_[0][M]+k]0,]
Do v2>> v, nghia 4 k»[03] >> £.,[05][M] nén:
d[0]

= =-2k[0,][M]
Téc @b clia phan Gng (*):
1d[o
T3 Eit3]=k| [0, ][]
Vay, k= k.
2)

a) Khi cho dung dich Br; vao dung dich X.
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Thénh phan ban d4u ctia hé : Br, 102 M; Fe?* 102 M; Mn®" 2.102 M; H,SO4 0,5M; [H'] =1M;
pH=0:

Br,+2e <2 2Br E)=1,085V (1)
Fe' = Fe** + ¢ E}=0,771V  (2)
Mn™ +H,0 & MnO, +4H" +2¢ Ey =123V (3)

O pH = 0 thé dién cye tidu chudn didu kién EY = E° =123 V

Do d6 Br, chi oxi héa duge Fe®™* — Fe*'.
2(1,085-0,771)
=10 0% _qglos!

Br, +2Fe™ &2 2Br" +2Fe™ (A) K,
Vihing sb K, =10"" 12 kh4 16n nén c6 thé coi phan ting x4y ra hoan toan,
Tir (A) ta thiy ndng d6 Br, giam mdt nira nén mau dé cia dung dich Br, bj nhat di. Hiu hét
Fe?" — Fe**theo phan Gng oxi hoa.
Thanh phén gidi han: C(Bry) = 5.10° M; CBr)=10"M; C(Fe*)=10"M
Khi thém dung dich AgNO; vao, thanh phan ban dau cia hé:

C(Brz) =2,5.10° M; C(Br) =5.10° M; C(Fe**) = 5.10% M;

CMn** )y =102 M; H,S04 0,25 M; pH=0,3; C(Ag") = 0,1M,
Phén ting tao két tha: Ag* + Br &= AgBrd(B)

5.107 « 5.10° ,

Trong h¢ hinh thanh cép-oxi hoa khir méi 1a Bry/AgBr. Tb hop tir cic phan g

21,085 :
r, +2e z= 2Br’ K, =1000592 (% 't&g/:,& @
2Ag+ +2Br @'—>—2AgBrJ/ KB :102:¢'EZ,3 =1024,6
Br, +2Ag” @@ 2AgBri(d) K, =10 K
£y

K, = 106426 — 100597 Egrzmg&_ = Eg' =1813V

G pH = 0,3 thé tiéu chuén didu kién cta cip MnO,,H' /Mn?"
By i mane = 123 =2.0,059pH = 1,19 (V)
Trong diu kién ndy Br, oxi héa Mn*' — MnO,
Br, + 2Ag" + Mn" + H,0 =22AgBrl+Mn0O, +4H" (C)
2,5.10% > 510% - 25107 4.2,5.107

2.(1,813~1,23)

K(c) — 10 04,0592 — 10!9,7

Hﬁng s6 cin béng cua phan ting (C) rit 16n nén ¢6 thé coi phdn tng x4y ra hoan toan. Trong
dung dich ngoai két tha AgBr mau vang nhat con ¢é két thia MnO, mau den,
b) Néng do cac chét duoc tinh theo phuong trinh (B) va (C)
[Ag'] =0,1-5.107-5.10"=9.102 (M)
[Fe’*]=5.10" M (nhu d3 tinh & Jpha‘"m a) sau khi trdn voi dung dich AgNO;).
[Mn®*] = 10? -2,5107 =7,5107 (M)
[H"]=0,5+4.2,5.10% = 0,51 (M)
[NO;]=0,22.10%: (4.10% = 0,1 (V)
[SO1=0,25+ 102+ 5.10% = 0,265 (M)
[Bry] =2,22.10°7 (M)
[Br]=5,67.10"% (M)
[Fe?*] = 1,25.10° (M)
Ghi chii: néu hoc sinh khéng tinh ndng d6 cia Bry, Br' va Fe** van cho di didm.
Cau IV (4,0 diém)
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1. Bbi voi nguyén ti I va nhiing ion chi ¢6 1 eletiron thi ning lugng cia electron duge xdc

. . & , z: . - . v A pea A A

dinh theo biéu thic: E, = B, —, v6i Eyg = - 2,178.10% J va Z 13 sb higu nguyén tu, # 13 s6
n

2 b}
lugng tr chinh.
Xac dinh niing lrong ion héa theo kJ/mol ctia nguyén tir H va nhiing ion mét electron sau:
"~ a)H; b) He"; ¢) Li*"; dy ¢, g) Fe?™*

Giai thich sy bién thién ctia céc gi4 trj ning luong ion héa khi di tir nguyén tir H dén ion Fe?*,
2. Mt nguyén tir & trang thai co ban ¢6 phén 16p electron ngoai cing la 2p°. Céch biéu dién nao
dudi day cta hai electron nay 1a ding?
m=-1 0 +1 m=-1 0 +1 m=-1 0 +1 m=-1 0 +1 m=-1 0 +1

2[4 by L1 } c) } | dyLyly e) LY )

3. Electron cudi cing trong nguyén t& A c6 céc sb lugng tt n = 2; m = -1, my = +1/2. Sé
electron ddc than cla nguyén t6 X & trang théi co ban thudc phén 16p 4d hodc 5s cling bang sb
electron dc thén ctia A. C6 bao nhiéu nguyén t& X théa man dit kién trén, d6 [a nhiing nguyén
t6 nao (c6 thé sir dung bang tudn hoan c4c nguyén 8 héa hoc dé tra 161)?

Electron cGa ion He' & trang thai kich thich c6 gid tri sb lugng tit chinh bang s6 lugng tix
phu cda phén 1ép chira electron dc than ctia nguyén t6 X. Ning lwong cia electron nay & He*
bing ning lwong cia electron & trang thdi co bdn cla nguyén tir H. X4c dinh chinh x4c nguyén
td X, -

4. Ton C%‘ tdn tai trong mot sb hop chéit, vi du CaC,.

a) Viét cdu hinh electron cta phin tt C, vaion C%‘ theo 1f thuyét MO.
b) So sénh d6 bén lién két, 46 dai lién két ctia C,vaion C2-, Gidi thich.
¢} So sanh ning hrong ion hoéa thir nhét ({1) cua C,, Cg‘ va nguyén tir C. Giai thich.
Huwéng dn gidi: ,
1. Ning luong can thi€t dé chuyén mét electron trn = [—>n = o (Eoo = 0, duoc goi 1a ning
lugng ion héa (Ky hiéu 1a I).
Vi, Ew = 0 nén I chinh bing ning lugng cla electon & trang thdin = 1.

2 2
(AE =Eoo — By =B =~Byy — = —EH%= —EHZZJ
n

I=AE =—(-2,178x10"1%)22 = 2,178x10718.22 (J / nguyén t&) (vin = 1)
Khi chuyén v& don vi kJ/mol ta cé:
2,178.107%,6,022.10%.10° = 1311,6 (kJ/mol)
Nhu vy, gié tri I ctia cdc nguyén ti ¢é lelectron duge tinh nhw sau (O trang thai co ban
voin =1 cho tit c4 cic trudng hop):
I=1311,6.7% kJ/mol

Tacoa)H: Z=1 — Iy =1311,6.1% =1311,6 (kJ/mol)
b) He': Z=2=1, .+ =1311,6.2% = 5246,4 (J/mol)
o) Li%*: Z=3=1 2, =1311,6.3% = 1,1804.10* (kI/mol)
d CF: Z2=6= [ose =1311,6.6% = 4,7217.10% (i/mol)
¢) Fe®¥: 7=26> Tpo2se =1311,6.(26)% = 8,8664.10° (k/mol)
Theo chidu H~He* - Li2*— C>*~ FeZ3* niing luong ion héa téng, vi Z ting va khong ¢o tac

dung chén ctia céc e, nén twong tac gifta hat nhén va e ting.
2. Vi sy tdch mire ning lwgng p trong tir trudng:
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m=10

m= -]

Theo nguyén ly vimg bén va quy tic Hund, ta chon a)
3. Electron cudi cing trong nguyén 6 A ¢6 chc 50 luong thh n = 2; m = -1; my = +1/2 phéi la
electron 2p, c6 néng lugng thap nhat (Xem phén a). Do d6 A ¢6 mét electron ddc thén, 5
nguyén t§ théa man dleu kién trén gdm:
Rb (Z~37)[Kr]55 Y(Z=39)[Kr4d'5s% Ag (Z=47)[Kr]4d'%5s; In (Z=49)[K1]4d'%55*5p';
1 (Z=53)[Kr]4d"*5s5p’.
Theo @ bai, ning luong cua electron trong nguyén tit H & trang thai co ban bing ning luwong
cha electron trong He" & trang thai kich thich, ta c6:
2
21781078 =-2,178.10718 2. 5 n =2

n2

Theo d8 bai, phén mirc ciia nguyén t6 X ¢ electron dde thén ¢6 58 lugng tir phu (/) bing n =2,
nghia [a electron ddc thin cha X & phan 16p d. Trong sb 5 nguyén tir néu trén, chi cé Ytri 12
thoa man, Vay X 12 Y(Z=39)[Kr)4d'5s.

4.a) Cy: 02 znin)z,, C% 0205275% ?, %

b) S6 lién két Cy:N= 22—%__2 C5™:N= 872=3 — lién két trong C2 bén hon trong

Cy vado d6, do dai lién két trong C%“ ngén hon trong Cy
¢) Nang lugng ion héa thir nhit ting theo thi tu: [(Cy) > Il(cg‘) >1{(C) vi ning lugng cla

electron & “3{“§ thdp hon & G% vad G% thip hon 2p.

Cau 'V (3,0 diém)
1. a) Thyc nghiém da x4c nhén tinh din dién t6t ctia bac (Ag), ddng (Cw) va vang (Au). Dya
vo ciu tao nguyén ti, giai thich két qua do.
b) Thue té, ¢6 thé ding céc kim logi nhém IA vao viée dan dién dugc khong? Tai sao?
2. Mot hop kim gom Cr, Fe, Co va Ni, Ngudi ta phén tich ham lm;rng cac kim loai trong miu
hO’p kim theo quy trinh sau. Cén 1,40 gam hop kim, hoa tan hét vao dung dich HNO; déc, néng,
rdi thém NaOH du vao thu dugce dung dich Ava ket tha B. Loc tach két tia, rdi thém dung dich
H0, dw vao dung dich nuéc loc, ¢6 can. Liy chét rin thu duge hoa tan hoan toan trong dung
dich H,SO4 loang Thém mot lwgng du KI vao dung dich vira thu dugce. Sau khi phan ung xay
ra hoan toan, chudn d6 lwong I sinh ra bing dung dich Na,$,05 0,2 M thdy tén hét 30,0 mL.
Két tia B duoc khudy déu trong dung dich NH; du téi phéan {mg hoan toan, thu duge két tha C
va dung dich D. Nung két tha C trong khong khi & 400°C dén khéi lugng khdng ddi thi thu
duge 0,96 g chét rin E. Thém luong du KOH va K28,05 véo dung dich D, dun néng téi phan
g hoan todn thi thu duge mét oxit mau den F ¢6 khéi lwong 0,81 gam va dung dich G. Hoa
tan hét 0, 81 gam chit ¥ tlong dung dich HNOs, thu duge dung dich H va 100,8 mL khi khéng
mau I (d1eu kién tiéu chuén).

Viét cdc phuong trinh phén Gng x4y ra va xéc dinh % v& khéi luong céc nguyén td trong
mau hop kim trén.
Huéng din glal
1. Ba nguyén to Ag, Cu, Au & nhém IB trong bang tudn hoan, tiép xic voi khdng khi & didu
kién thudng déu tro, vin tdn tai & dang nguyén chét. Cau hinh electron ctia mi nguyén té nhu
sau.

Ag (Z=47)[Kr)4d"%5s"; Cu (Z=29)[Ar]3d"%s'; Au (Z=79)[Xe]5d"%s!;
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LA

Nguyén tr ciia mdi nguyen t6 déu ¢ 1 electron & vo hoa trj ns' d& dé.ng mét khi ¢6 diéu kién
thich hop tao ra ion ¢6 phén 16p bio hoa nd" bén vitng (trit Cut ¢6 thé & Cu*: 3d'%hodic Cu?": 3d%) nén
chiing déu ¢6 tinh dén dién t6t nhu thyre nghiém xéc nhan,
Kim loai nhém IA gom Li, Na, K, Rb, Cs (tru Fr 12 nguyén tb phong xa). C4u hinh electron vo
héa tri nguyén tr mdi nguyén to cling 13 ns' nhu nhom IB néu trén, khéng nhiing thé, néng
lwgng ion héa cia cic nguyen t6 nhom IA con thép hon nhiéu so véi nhém IB nén thue té
chung tac dung ngay véi O, clia khdng khi va ca véi nude & didu kién thudng.

2M + 2H,0 - 2M" +20H + H,
Nghta 14 céc kim loai nhém IA khong thé ton tai & dang nguyén chit & didu kién thuong nén
khong thé dimg vao muc dich din dién dugc.
2. Hoa tan hop kim Cr, Fe, Co, Ni trong HNO;:

Cr + 6HNO3;~Cr(NO3); + 3NO; + 3H,0
Fe + 6HNO;— Fe(NOs); +3NOy + 3E,0
Co + 4HNO;~ CO(NOg)g +2NO, +2H,0

Ni + 4HNO3— Ni(NO3), +2NO, + 2H,0
Thém NaOH du:

Cr(NO3); + 6NaOH — Naz[Cr(OH)s] + 3NaNO;
Fe(NO3); + 3NaOH — Fe(OH)s{ + 3NaNO,
Co(NO3); +2NaOH ~ Co(OH); ¥ + 2NaNO,

Ni(NO3), +2NaOH - Ni(OH), 4 + 2NaNO;
Oxi héa dung dich nuéc loc bing H202

2Nay[Cr(OH)¢] + 3H,0,- 2Na2CrO4 +2NaQH + 8H,0
Hoa tan chit rin thu duoc trong H,SO4 loding 10i.chudn dd Iot:

2Na;CrO4 + HSO4 — NayCryO7 + Nap SO, + H,0
NayCryO + 6KI + 7THySOy = Cra(804)3 + 31 + NapSO4 + 3K,804 + 7H,0

2Na28203 +1I; = NazS404 + 2NaI
S6 mol Cr = 1/3 58 mol Nay$;05 = 0,2 . 30.. 10/ 3 = 0,002 mol, khéi lugng Cr:
0,002.52 =0,104 gam
Hoa tan két tua B:

Co(OH), + 6NH; ~ [Co(NH;)s](OH),

, Ni(OH); + 6NHj3 — [Ni(NH;)](OH);
Viy két tha C 1a Fe(OH);
2Fe(OH); — 5 Fey03 + 3H,0
chét rin sau khi nung 13 Fe,O;3 niing 0,96 gam = 0,006 mol, vay khdi lugng Fe = 0,672 gam
Oxi hoéa dung dich D

2[C0(NH3)6](OH)2 + Kp8;03 + 2ZKOH - 2[Co(NI3)s]J(OH); + 2K250,
Két thia mau den F la hop chét Ni ¢6 s6 oxi héa cao (III hodic IV), do né 13 san pham tao thanh
khi dun [Ni(NH3)s](OH); véi K,8,05. Céc hop chét nay déu cé tinh oxi héa rét manh, khi tan
trong dung dich HNO;3 s& déng vai trd 1a chit oxi héa, né s& oxi héa nude (chit khir duy nhét c6
trong hé) va b khtr vé Ni(ID). Do d6, khi khéng mau I s€ 12 O,
X4c dinh sb oxi hoa cta Ni trong hop chit F: Goi s6 oxi hoa ciia Ni trong F 1a n, va sb mol chét
F (gié st don nhén) 1a x thi s6 mol Oz = (n-2).x/4 = 0,0045 mol, hay x = 0,018/(n-2).
Do d6 Phan tir lwgng chit F = 0,81(n-2)/0,018 = 45, (n~2)
Véin=3, Mr=45< My loai, n=4, Mg = 90 phu hgp véi cdng thirc NiO,, n = 5 khong tdn tai
v6i Ni. Vay cong thiie chét F 1a NiO, véi s6 mol 13 0,81: 90 = 0,009 mol. Do vay my; =0,009.58 =0,522 g,
Céc phuong trinh phan (ng 1a:
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[Ni(NH3)s](OH), -+ K28:08 + 2KOH — NiO, + 2K,S0, + 6NH; + 2H,0

2NiO, + 4HNO;~2Ni(NO3); + 2H,0 + Oy
Vay khbi lugng Co = 1,40 - 0,104 - 0,672 - 0,522 = 0,102 gam
Vay, % khéi lugng cta Cr = 7,43 %; Fe = 48,0 %; Ni= 37,29 %; Cy =7,29 %.
Cau VI (3,5 diém)

Nong d6 dudng trong méu ¢ thé duoc xéc dinh bang phuong phap Hagedorn - Jensen.
Phuong phép nay dua vao _phén img cua Naj[FC(CN)é] oxi héa glucozo thanh axit gluconic. Qui
trinh phén tich nhw sau: L4y 0,20 mL m3u mau cho vio binh tam giac, thém 5,00 mL dung dich
Na[Fe(CN)e] (natri hexaxiano ferat (II)) 4,012 mmol/L. rbi dun céch thiy, thu duge dung dich A.
Thém lan hrot c4e dung dich KI du, ZnCl, du va CH;COOH vao dung dich A. Sau khi cdc phén ¢ timg
xdy ra hodn toan, lugng I, sinh ra duge chudn d6 bing (dung dich Na;S;0; 4,00 mmol/L. Gia thiét
réng cAc thanh phén khac trong mau khong anh hréng dén két qua thi nghiém.

a) Viét cdc phuong trinh phén ting xdy ra theo qui trinh trén.
b) Tai sao khéng thd ding cac mudi sit(IIl) khac nhu FeCls, Fe(NOj)s,... d& thay cho mudi
phirc Nas[Fe(CN)g] trong thi nghiém trén. Cho biét pH cta mau 1a 7.4,

¢) Tinh hing sb can bing ciia phan ung: 2|:Fe(CN) ]J +3I° = 2[F e(CN :| +1;, tir d6 cho
bibt vai tro cua ZnCl, trong quy trinh trén,
d) Tinh ndng 46 (mg/mL) ctia glucozo ¢6 trong mAu mau, biét ring phép chudn d6 can 3,28 mL dung
dich NayS,0s d8 dat téi didm twong duong.

Cho biét: E e =077T1V, E}  =0,5355V

Fe? LA
Céc phite [Fe(CN)]* va [Fe(CN)g]* ¢6 hing sé bén tdng cong 1an luot 12 10% va 107,
Huéng din gidi:
a) Céc phén ung x4y ra:
CsH1206 + 2Fe(CN)s” + 30H™ — CsH;,05sCO0" + 2Fe(CN)¢* + 2H,0 (1)
2Fe(CN)g> + 31 — 2Fe(CN)¢" + 13" 2)
I;7 + 28203 — 3 + S406 (3)
b) Do pH clia mau 14 7,4 nén Fe’* s& két tha & dang Fe(OH); va khéng c6 kha ning oxi héa
glucozo.
¢) Tinh hing s& cén bing cia phén ung (2):

. [Fe(CN)H
" [re]lenT
‘. [ Fe(cN); ]

Fe™ + 6CN™ 2 Fe(CN),
Fe** +6CN™ 22 Fe(CN),

E

]
_ne
2y +0,0592]g L4 [Fez ] ES e gz +0,05921g

3_
[Fe(CN)6 ]
~E° e +0,05921g§+0,05921g-__—4

/Fe Ky Fe(CN)6‘:|

_ T
Fe** /Fe?* = EFe3+ /Fe

[Fe(CN)g—]

[Fe(CN)g_}

, 1035
E? 3o e = 0771 +0,05921g10T=0,357V.

0
=E FeH pett +0,05921g

Péi véi phan tng (2):n =2, K= 1 QRAE' 00592 __ 1 2(0,357-0,5355)10,0592 _ 16,03 _Q 33x10° 7
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Vai tro ctia ZnCly: Zn** tao két tha véi Fe(CN)g" [im cho phén ting (2) xay ra hoan toan theo
chigu thuin.
2K’ + Zn™ + Fe(CN); — K,Zn[ Fe(CN), |4
d/ Tinh ndng dd ctia glucozo:
Tacbd: n . =3,28x10°x4,00=13,13 mmol.
nFe(CN):_ = 5,00x107%4,012 = 20,06x10 mmol.

=_;.><13,12><10'3=6,56><IO'1 mmol.

56 mol Fe(CN)s™ du sau phén tmg (1) 14 2.6,56.10° mmol = 13,12 mmol.

1
3y —» n, = Ensztﬁ'

lx13,12><10'3=6,56><10'3 mimol

1, =
2 %07 3

(1) —»n =l(20,06><10-3-13,13><10'3)=3,47x10'3mm01.
gl 2

_ 3,47x10”mmol*180 (mg.mmol™)

Cglu - 0,2

=3,123 mg/ml,
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