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ri'rur cHeN [Iec sINI,I GIoI Qu6c cIA TI{PT
NAM 2016

Mdn: HOA HQC
Thdi gian: 180 phtit (khdng kA thdi gian giao dA)

Ngiy thi thri ntr6t: oOiot 12016

@A thi c6 03 trang, gim 06 cdu)
Cln:H: 1; C =12;O = 16;Na:23;Cl=35,5; K:39; Cr=52;h{n:55; Fe:56;Ni:58; Co = 59;

T(K) : t16c; + ilz;x: 8,314 J'mol-r'Klr = 0,082 atmjl'moljr'K-r; F = 96500 c'mol-r;

NA : 6,022.1023 mol-t; Ozg8r, {m =9Q21*.'nFn
Cffu I (3,0 diAm)
l. O didu kiQn chuAn, chdt nhu sau:kiQn chuAn,t4i298 K, entanpi cria c6c phdn img vi cua cac

Sd TT Phf,n tfrng Phin rfrng Arfl'zqa GJ)
I 2NHr + 3NzO -) 4Nz + 3HzO -1011

2 NzO + 3Hz -)NzHa+ H2O -317

3 2NH3 + ll2Oz JNzHr+ HzO -143

4 H) + ll2or -.}HrO -286

ChAt NrHa HzO Nz Oz

,fzs* (J/K.mol) 240 66,6 191 20s
a) Tinh entanpi t4o thdnh ArIf zsscira NzHa, NzO vd NHl.
b) Viet phucrng trinh ctra ph6n img oxi h6a hoin toin (<lOt chay) hidrazin t4o thdnh Nz vd HzO.

Tinh.nhiQt ding 6p (Qr) tt 298 K, AGozss vd h6ng s6 c6n bing K ctra phdn img oxi h6a hi<lrazin.

c) N6u h5n hqp Uan OAu g6m 2 mol NH3 vi 0,5 mol Oz thi nhiQt d6ng tich (Q,) cria phan tmg (3)

li bao nhi€u?

2. Umni t.u nhi6n chrm klroang 99)%2|lU; 0,7%23rru (ve fmi hqng) ctrng voi lugng nh6 cac d6ng t
ph6ng xp ld san phAm phan r5 cua cac d6ng vi t0n, nhu 'l[Ra , 'llPo, ... MOt m6u quarg urani c6 kh6i

lu-rng 10kg6ytum6NdngSon(Qr:angNam)cohqtdQph6ngx4cria'31nu bang7,51.104fu.

a) Hoat dQ ph6ng x4 cira 'llU ,'?|lfo vd 'flU trpng mdu qu{ng n6i tr6n bing bao nhi6u? Cho

rdng c6 cAn bdng me m gita cdc d6ng vi ph6ng x4 kh0i dAu c6c hq ph6ng xA tU nhi0n vd c6c con

ch6u cua chfng. Cho chu ki b6n r5 cira 'fiU Uang 4,47.10e ndm, cira 'l[na Uang 1620 ndm, cfia

'ijU tang 7,038.108 n6m (1 n6m c6 365 ngdy).

b) Udc tinh trung binh cho rang sg phdn h4ch t l1g"tu sinh ra 6,55.1010 kJ. Tinh xem trong
bao nhi6u kg quang urani n6i trOn chira mQt lugng "'U c6 sU phen hqch t6a ra n6ng luqng bdng

1,g2.108 kwh.
CAu II (3,0 diAm)
1. NEm 1976, J.L. Clark ngudi M! ph6t minh ra 4ang pin uot c6 sric <liQn dQng E.1kh6 6n dinh
cd 1,434 V, ngdy nay dugc sir dpng trong c6c thi6t bf t1iQn tr}. Dpa tr6n nguyOn tic chung, thiiSt

lflp mQt pin g6m mQt cyc h5n h6ng (amalgam) Zn l0o/o nhirng trong dung dich bdo hda ctia
ZnSOq.THzO; diQn cuc cdn l4i t4o 14p bOi HgzSOr vn Hg(/). Tir c6c dt kiQn d5 cho hdy:
a) ThiSt lfp scr d6 pin Clark, chi 16 catot vi anot. Vi6t c6c phuong trinh phin img xAy ra trdn
c6c diQn cpc vd phin img t6ng cQng xiy ra trong pin.
b) Tinh nhiQt phan img theo kJ & 25oC.

c) Dga vdo c6c s6 tieu tinh to6n thu dugc, nh$n xdt vC hu6ng ctra phin img xiy ra trong pin.
Cho bi6t, sfc diQn dQng El dugc tinh theo bi6u thric sau:

Er ff) : 1,4328 - 0,001 lg(T - 2S8) - 0,000007(f - 288)2

2. a) Sir dung c6c tan pfran img vd UrC alen cuc chuAn du6i ddy AOi voi nguyCn tO clo AC tinn tich sO

ion ctra nu6c (K*):
ClOa' + HzO + 2e -) ClO3- + 2OH- ff :0,37 Y
ClO4- + 2L{ +2e ) CIO:'+HzO E:l;20Y.
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b) Kali dicromat ld mot trong nhihrg tac nh6n t?o ket qilttuoc su {rng rQng rai' Nhiing c6n bang

ild4fiil-H6i i6p tto"e-a*s dich ludc 
ctra crom(Vl):

HCtd; ;H;o # cro+z- + H3o* PKr:6'50

2HCrOi . -CrzO?'+HzO PK2='l'36

86 qua c6c c6n bang lft6c li6n quan ddn crom. Gi6 srl t[t cah6 sd hoat d0 dau bdng 1 (ngtria li c6

Ini lt i*e ,5"e ao. ga tinh hAni so 9en 
65nc):

Dung k6t qui tich s6-ioir,f, ",i0" 
(r(*)ifnliiuqc & f a)' tinh h6ng s6 cdn bAng cua cdc phin img

CrzAtz' + 2OH

- 
2Crot- +H2o Q)

Trong trudmg hqp kh6ng tinh duo. c K* ctra nu6c 6 ! a)' 6y K* = 1'0'10-14 dC tinh'

c) Tich so tan cira BaCroa ldK. =1'2'10-10' BaCrzot tan dE ding trong nudc' Cdn bhng cua

phin img (2) sC chuyan ddi theo chieu ndo khi th6m c6c t6c nhan sau viro dung dich tuong d6i

dOm dac cua K2Cr2O7?-'i) roH, ii) Hcl; iii) Baclz; iv) Hzo'

Cffu III (3,5 diAm)

1. Cho phin img phdn htry ozon d pha khi: 2o'-J-*o' (*)

Phin img ndy dugc xem nhu tudn theo co ch6 sau:

M+o3ffo, +o +M (1)

o + 03 kz >2oz Q)

O d6y M la ph6n tt khl trcy nio d6 c6 kha n[ng irao ddi nang luqng v.ctr o19n khi va ch4m' trong

khi ban thdn n6 kh6ng a6i. eiSt.ane,?" IO Ort *g.sr)'i"* t".i9, t6.l so voi t6c dQ ph6n

ffi;"t4ffi;t5.idffia* "'g,'gt'i:l,t"g:dl,9h.g 
(t; 1"" v-t vd vz>> vt)'

a) C6 th6 6p ao.rs'rJ"v., ri 
'a"eiIO i;dl"J q51 1oi 1.sJv6" 

tu o dusc kh6ng? rai sao?

b) X6c dinh bi€u thirc vfn t6c ph6n ,t.,1 Fj ru ui6u ai-6nrrinf 16 iildQ phen img t6ng qu6t (k)

theo c6c trals_3o,toc d0 tle$ Pl31 r r-e^. a r n-2r't H.s( mg dich Brz 2.10-2M
2) Dung dich X go* E.'soo z.tolM, MnSo+ ! 9'Yl H:So4 1 M' Cho 1 mL du

vdo 1 mL dung dch X, thu du-o. c dung dfi Y. m6'n aan Z ml' dung dich AgNOr 02 M vdo dung dich

Ythudugcdung d\chZ.
a) Vi0t c6c phucrniirinr, pf'a" img xiy ra vd m6 $.?1" hiQn tugng kEm theo'

;1ffi;d"";aq ;;" bin[ ctra c6c ion trong dung dich Z'

Cho: Ef,r,nu;: r,OgS V; Ef.r.n6 
"'*=0'771V; 

Eiano,Ht/Mn2*: l'23Y;

Ks,AgBr: 16-12'3' Coi HzSO+ phdn li hoin tohn'

l"$JI# 
o"ffg"tr 

H vi nhirng ion chi c6 1 erectron thi ndng ruqng ctra electron dusc x6c

dinh theo bi.u thtic: E, = Er$, vOi EH = - 2,178'10-18 J vir Z la sO hieu nguyen ttr' n 1A s6

lusng tH:',f" 
n6ng lusng ion h6a theo g/_Tp] ctra nguvenltr H va nhftrg;gn mot electron sau:

"" 
.n f;- o,r,',li#:,; 'u" n?"ll;' 

'"9"11"?t'Lu 
nni flJ**l'n tu H d6n ion Fe2s*

2. M6t nguy6n tu o trans th6i 9o 91" 1o nrra" tfr ei.rt o" ;;;;i;i" eta1i'?' C6ch bi6u di6n ndo

duOi dayltia hai electron niy ld dring?

m=-l 0 +1 m:-l 0 +l m='l 0 +1 m=-l 0 +1 m='\ 0 +1

")rTllTt ,;ffi ":;ffi ;,ElIl oril-]l .A

3. Electron cu6i cirng trong nguygn to X.7 .a" ro lugng tt n:2; ry. :l; m' = +1/2' Sd

electron dQc thAn cira nguy.n tO X 0 tt?"g 
'hei 

to b'n 
'tt"Oi 

phdn lcrp 4d hoflc 5s cflng bdng sO

trang2l3



electron d6c th6n cira A. C6 bao nhiatr nguyCn t6 X,th6a m6n {ii kiQn tr6n, d6 ld nhfrng nguyon

;5,re" A;ffi;rrs;a"e t"A, iroa""a"" nguven to h6a hsc d€ tra ldi)?

Etectron .dl?; H;. o t*rg itai mcf, itictr c6 gi1tri ro toqrg iu chinh- bang sd l"o:g,ly
ohuctiaph6nlopchiraelectronao"th6nciranguy€ntox.Nanglugngcira-electronndy0He
t^#ffi;^6;;" etectron 0 tr4ng th6i co ban cua nguyOn tu H. X6c dinh chinh x6c nguvcn

to x.
4. Ion C?2- tOnt4i trong mQt sd hqp chAt, vi du CaCz.

a) Vi6t cAu hinh electron cria phdn tir C2 vir ion C]-theo li thuyet MO'

b) So s6nh d0 bdn H6n k6t, dO dai [0n k6t cira C, vi ion Ctr- . GiAi thich.

c) so sanh nang lugng ion h6a thir nh6t (11) cua cT ctr- vd nguyort tt c. Giai thich'

|Ti{*.' {rudd x6c nh4n tinh ddn diQn t6t cria b4c (Ag), d6ng (cu) vd virng (Au)' Dpa

vio c6u t4o nguy6n tir, gi6i thich k6t qui <to. 
.ry

;t d;1?, *iit a atr"e16c kim lo4i nhom IA vio viQc ddn diQn dusc khdng? T4i sao? 
x

2. MOt hqp kim g6m Cr, Fe, Co vd Ni. Nguoi ta phdn tich him lugng cdc kim 1o4i trong mau

hqp kim theo quy trinh sau. Cdn 1,40 gu*iqp kim, hda !"_h6r 
ti': lgq dich HNOI d{c, n6ng,

.i ttC,, fluOH iu vao thu dugc aung aicn,q, va ket ffia B. Lgc t6ch k6t tria, r6i them dung dich

HzOz du vio dung dich nu6c lgc, cd can. LAy chAt rin thu ducr. c hda tan hodn todn trong dung

dich HrSOa lo6ng. fir6m mQt luqng du KI vio dung dich vrla thu dugc. lay ttri phin img xAy

ra hodn todm, chu6n rlQ luqng Iz sinh r;;idild?i.tt NrSzO: 0,2 M ttrjv tOn h6t 30,0 mL'

Ktit tria B dusc kh"6;id;'d;i a"ri^eirt tiu, ai toi qlg Tt lry111oa1, 
thu dusc ki5t tira c

vd dung dich D.. N.une kct tria-c oori'trto"gAi-"fqr"C de; khoi tuqng khong doi thi thu

dugc 0,96 g ch6t rarE. ite* toqng a-"u fOH vi KzSzOs vio dung dlch D, dun n6ng tdi phin

img hoan todn thi thu dugc mQt oxii miu den F c6 kh6i lugng 0,81 gam vi dung dich G' Hda

r"rirr?i o,gi;;;ilei r tro"e dung dfch HNo3, thu dusc dung dich II vi 10Q,8 mL khi kh6ng

miu I (Ai6u kien ti0u chuAn)' r . . r.'vi6,;;il"ong trinh phan tmg xdy ra vd x6c dinh % vc t t 6i luqng c6c nguy6n t6 trong

mdu hgrp kim tr6n.
Ciu VI (j,5 diAm)

i6"g aO ,i"t g trong m6u c6 th6 duqc x6c dinh b6ng phucrng ph6p.Hagedorn - Jensen'

phuong ph6p ndy dga vdo.phan img cria Nur[E"1Of;u1 oxi h6a glucozo thanh axit gluconit' Q4

trinh phdn ti"fr nfru lau, iay OZO rif *4,, *a, *to vao binh tam gi6c, th6m 5,00 mL dung dich

Na3[Fe(C].$61 (natri hexaxiano ferat (II) 4,012 
",T"yl.]gi 

dun c6ch thtry, thu duo. c dung dich A'

Tt # l};;na;;d*s dich KI du,ztcizdq vi cHgcooH vdo dung dich A' sau khi ?1t 
plry fF

x6y ra hoiur toiur, trqn"g Iz sinh ra dugc .f,"6t dQ bang.dung dich NazSzOg 4,00 mmol/L' Gia thiet

;#;;t; ,htu h prra, r.rril irong m6u kh6ng anh huong den ket qua thi nghiQm.

a; ViCt c6c phuong trinh phan tmg x?y r?theo qui trinh tr6n'

b) rpi sao kh0ngt#,1f,;6;'il;6i ,at1tlg ini; *" Feci3, Fe(No3)3,... d6 thay cho mudi

pirrtc'tta3[ne(CN)o] trong thi nghiQm tren. Cho biet pH cira m6u ld7 
"4.

c) Tinh hang s6 cdn bang ctra phan ung: z[re(CN).]' + 3I- P z[re(CN).]o' * ,;, tir d6 cho

bi6t vai trd ctra ZnClztrong quy trinh tr6n.

;;1,rh ;6";el; g-A 
"Jiri eiu"oro "l 

mng m6u m6q bi6t rang ph6p chu6n d0 cdn 3,28 mL dung

dich NazSzOr d0 dat toi di0m tuong duong'

cho bi6t: Ei.,.,r"* = 0,771 Y i Eiror: 0,5355 v
C6c phric ;p<cUa,-ve tFe(CN)ola'c6 hing s6 u6n t6ng cQng lAn luqt la 1042 vi 103s.

HET -------
* Thi sinh kh1ng dugc stl dung tdi liQu;
* Cdn b0 coi thi khdng gidi thich gi th1m.
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