KY THI CHQN HOQC SINH GIOI QUOC GIA
TRUNG HQC PHO THONG
NAM HOC 2022 - 2023

Mbén: HOA HQC

Thoi gian: 180 phut (khéng ké thoi gian giao dé)
Ngay thi: 24/02/2023

Pé thi gdm 05 trang, 06 cau

Cho: H=1,0;N=14,0; 0=16,0; F =19,0; Na=23,0; C1 = 35,5, Co = 58,?; Br,: 79.9; Zu=1; Zpe = 26; Zco = 27,
c=310ms ", e=1,6.10" C; F=96485 C mol'; R = 8,314 ] K" mol™; hang s6 Boltzmann ks = 1,381.10 2 J K™

h = 662610747 s: Na = 6,02.10%° mol™; & 298 K: 23BRT _ 6502, 1 bar = 105 Pa; 0 °C = 273 K.

Ki hiéu: r: ran; [: 1ong; k: khi; h: hoi.

Caul (3,0 diém)
1. Nang lugng cua electron (E,) trong nguyén tit hydrogen dugce tinh theo cong thuc:

1,312x10°
2

E=- (kJ mol™)

trong do, n 1a s6 lugng tr chinh (n = 1, 2, 3, ...). Biét rang sy chuyén dich electron giita cac trang thai cua
nguyén tr hydrogen chi dugc phép khi chénh 1éch s6 luong tir orbital (Al) gilta céc trang thai bang +1.

a) Mot nguyén tir hydrogen o trang thai ban dau (n = n.) chuyén vé trang thai n = 1 thi phat ra mdt photon c6
bude song 102,57 nm. Xac dinh ne va viét cAu hinh electron ctia nguyén tir hydrogen & trang thai ban dau.

b) Nguyén tir hydrogen ¢ y I.1.a c6 thé chuyén vé muc nang lwong thap hon khac. Lap luan va viét cau hinh
electron cua nguyén tur hydrogen ¢ mirc nang luong thip hon nay.

¢) Cac nguyén tu hydrogen ¢ trang thai img vé1 n rat 16n duoc goi la cdc nguyén tir kiéu Rydberg. Cho rang,
khi mét nguyén tir hydrogen kiéu Rydberg (n = 110) va cham nhiét véi mot nguyén tir khac thi nhén duge mot
nang luong € = k;T (J), trong do kg la hang s6 Boltzmann, 7 (K) la nhiét do. Tinh toan dé chi ra xem ning
lwong va cham nhiét & 0 °C c6 du dé ion hoa nguyén tir Rydberg nay khong?

2. Lién két hydrogen 1a mot loai twong tac quan trong. Mot két qua tinh toan nang luong lién két hydrogen
(Ex) kiéu X—H:-~OHa va dién tich cua nguyén tir H (gn) trong lién két X—H (X = C, O, N) trong pha khi (tuong tac
C-H-~OH; ciing dwoc xét 1a mot lién két hydrogen rat yéu) nhu sau:

C-H--OH: O-H:-OH» N-H--OH>
trong CH4--OH, | trong H,O-+-OH, | trong NHs'--OHa
v (kJ mol 1) 3,0 20,0 80,0
qu(e) 0,066 0,165 0,352

a) St dung ba cap so liéu (Ewn, gn) & bang trén, xac dinh phuong trinh bac mét moé ta t6t nhat moi lién hé giira
Exn (kJ mol™) véi gu (e).
b) Lién két hydrogen c6 trong ciu tric ciia cac proton hydrate dang H(H,0),,, (m = 1, 2, .., 20). Trong proton
hydrate HsO3 c6 hai lién két hydrogen, mdi lién két co do dai 1,22 A; bon lién két O-H, mdi lién két c6 do
dai 0,98 A va khoang cich giira hai nguyén tir O 1a 2,44 A.
i) V& cong thire chu tao cua HsO3 va quy gan (c6 giai thich) cac do dai lién két.
i) Giai thich tai sao nang lugng lién két hydrogen trong HsO5 (138 kJ mol™") cao hon so véi céc gid tri Ektrong
bang trén. ’
¢) Nghién ciru thue nghiém xac dinh dugc khoang cach gilta 2 nguyén tir oxygen cach nhau 2 lién két trong
proton hydrate H,03 142,43 A va 2,73 A. V& (c6 giai thich) cong thirc cdu tao ctia H,03 phu hop véi két qua
thuc nghiém.
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Cau Il (4,0 diem)
Cac gia tri nhiét hinh thanh chuén (A_,»Hg98 ) va nhiét dung Cy (coi la khong phu thude nhiét d0) cua cac chat

duoc cho trong bang sau:

Chat Oa(k) Na(k) Ha(k) H,O(h) | CHsOH(k) | HCHO(k)
A, Hjy , k] mol™ 0 0 0 —241,83 ~201,00 ~108,60
Cy,JK ™" mol™ 29.40 29.10 28,84 33,60 44,10 35,40

Coi: Cac khi, han hop khi xtt su nhu khi Iy twong; khong khi chi gdm Oz va N trong d6 Oz chiém 20% thé
tich. Ap suat chuén po= 1 bar. C? (khdng khi) =29,16 J K~' mol™'. Thiéu nhiét (nhiét chdy) chuén cua CHa(k)
12 —890,57 kJ mol™".

Formaldehyde (HCHO) dugc tong hop tir methanol (CH3OH) va oxygen khi ¢6 mat mot chét xtc tac chon loc
theo phuong trinh sau:

CH;O0H (k) + 1/20; (k) — HCHO (k) + H2O (h) ()
1. Néu phan tmg (1) tao ra nuge & thé 1ong thay vi nude ¢ thé hoi theo phuong trinh:
CH30H (k) + 1/202 (k) — HCHO (k) + H20 (J) (1b)

Khéng tinh todn, chi ra (co giai thich) & 298 K cac gia tri A, H°(1b) va A S°(1b) cua phan (mg (1b) &m hon
hay duong hon cac gia tri tuong ung cua phan 1 ng (1).
2. X¢t bai toan sau vm cac gia thiét: z) trong thiét bi phan ing ap suét tong ducc 6n dinh ¢ 1 bar; if) thiét bi
phan ung va budng cap nhiét duoc thiét ké sao cho cach nhiét tuyét doi va c6 hé s6 héap thu nhiét khong dang ké.
Thuec té, ludn c6 phan tng (2) xay ra dong thoi voi phan tmg (1):
CH3OH (k) — HCHO (k) + Ha (k) (2)

a) Cho biét hiing s6 can bing (K) & 298 K ciia phan tmg (1) va (2) lan luot 1a. Kog(1) =3.95.10%; Kpgs(2) = 3,37.107""

, s 1 of 1 1 T T
,chimg minhrang InK =InKy +—| A, Hy | ———= |[+ACp| In—+——
g g InKr=In T,+Rl: Tl(T Tj+ P( T+T H

1 1

dinK AHY
dT RT?

i) Tl biéu thire:

trong d6 K va K lan lugt la hang s can bang ¢ nhiét do T: va nhiét d6 T; A,H7, 1a bién thién enthalpy

cua phan tng ¢ Ty, AC 8 1a bién thién nhiét dung ding ap cua phan tng. Bo qua anh huong cua ap sudt.

ii) Xac dinh hing s can bang ctia phan tng (1) va (2) & 700 K.

b) Dan x mol methanol (298 K, x > 1) theo mot duong dan, va khong khi (298 K, chtra 0,5 mol O2) theo mot
duong dan khac vao thiét bi phan ung chtra xuc tac ¢ nhiét do 700 K duoc giit khong doi. Xac dinh thanh
phin cin bing (% mol) cua hon hop khi ¢ nhiét d6 700 K. Biét rang hdn hop khi can bang khong chira Oo;
nhiét toa ra tir phan ung (1) chi dung dé nang nhiét do hon hop khi ban dAu 1én 700 K va dé xay ra phan ung (2)
¢) Trong cong nghiép, toan bd hdn hep khi di ra tir thiét bi phan ng ¢ ¥ 11.2.b dugc lam ngudi dang ap dén
298 K. Cho rang, toan bd lugng nhiét toa ra (Q) tir su lam ngu01 nay duoc dung dé lam nong khong khi trong
buong cap nhiét 1én nhiét do T2. Xac dinh nhiét do T2 néu buong cap nhiét 14 hinh tru kin c6 ban kinh la 1,3 m,
cao 2,0 m chira san mot lwgng khong khi ¢ 1,013 bar, 298 K.

3. Khi tu nhién duoc tim thiy ¢ thém luc dia trong d6 thanh phan chu yéu la methane
4] dang methane hydrate. Trong methane hydrate, phan tir methane bi “nhét” trong
mot 10ng clathrate dugc tao nén tlr cac phan tr nude. Hinh bén la mot 16ng clathrate.
MJdi dinh cua 16ng 1a mot nguyén tir oxygen. MB&i canh cta 16ng duoc tao boi lién két
cong hoa tri va lien két hydrogen gilta cac nguyén tir oxygen va hydrogen (O-H-0).
a) Xac dinh sé phan tir nudc, so6 lién két hydrogen cua cac canh va s mit ctia mot
10ng clathrate.

b) Xac dinh s6 m® methane hydrate can dé cung cép du lugng nhiét Q ¢ y IL2.c. Biét
rang | m? methane hydrate giai phong hoan toan 164 m® khi methane (¢ diédu kién
chudn); san pham dét chay chi tao ra khi CO; va nudc; hiéu suit cia qua trinh chay 1 80%.
Néu hoc sinh khong tinh duoc Q 6 y IL.2.c, c6 thé sir dung lwong nhiét Q¢ = 5,0.10° kJ dé tinh Tz va y I1.3.b.

Long clathrate
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Cau I (3,0 diém)
Mot loai pin nhién liéu st dung methanol (direct methanol fuel cell - DMFC) ¢6 phan ng xay ra trong pin
theo phuong trinh hoa hoc sau:
CH30H (1) + 3/20; (k) — CO2 (k) + 2H20 (/) (1)
Cho biét: Thicu nhiét (nhiét chay) chuan ctia CH;OH(?) = 726,07 kJ mol™ va entropy: 5, (CH3OH, ) =126,80J K 'mol™;

Soos (02, k) =205,15] K mol™; S5, (CO2, k) =213,78] K™ mol™; Sy, (H20, ) = 69,95 ] K~ mol™.
1. a) Viét phuong trinh cac ban phan tmg xay ra trén cac dién cuc cua pin.

b) Cho biét (co giai thich) nhitng su thay d6i dudi diy co lam tang stc dién dong ly thuyét cia pin nhién liéu
trén hay khong?

) Chét xtc tac dugc su dung trén cac dién cuc.

ii) San pham la nudc ¢ thé hoi thay cho thé long.

2. a) X4c dinh cong cuc dai 6 thé thu duoe tir pin DMFC ¢ didu kién chuan cho su tao thanh 2,0 mol H20 (/)
& 25 °C. Tir d6, x4c dinh sirc dién dong cuc dai 1y thuyét ma pin nay c6 thé dat dugc trong cung mot diéu kién
xac dinh cong cuc dai.

b) Tinh nhiét kém theo phan Gng (1) khi pin 1am viéc.

¢) Tur mbi quan hé gitra bién thién nang luong tu do Gibbs cua phan ng voi sic dién dong cua pin, rat ra
phuong trinh biéu dién su phu thudc cua suc dién dong chuan (E°) vao nhiét do. Dya vao phuong trinh thu
duoc, chira voi diéu kién nao thi E° s& it phu thudc vao nhiét do nhat?

d) Str dung phuong trinh thu dwgc ¢ y 1L.2.c, xac dinh strc dién dong chuan cta pin ¢ 80 °C. Bo qua anh
hudng ctia nhiét do dén cac gia tri cua A H'va A,S°.

d) Hiéu suit cuia pin nhién liéu dugc tinh tir ti s gitra bién thién ning luong cuc dai cua qué trinh dudi dang
cong dién va bién thién enthalpy clia phan tmg. Xac dinh hiéu suét cua pin & diéu kién chuén.

3. Phuong an thue hanh

Mot hoc sinh mudn xéc dinh hang s6 bén cua phuc chét [Cu(NH3)4]* bang phuong phap dién hoa trong phong
thi nghiém. Pé dat dugc muc dich do, can thiét 1ap mot pin dién hoa tir hai dién cuc: Cul Cu*, C; va
Zn | Zn**, Cs, trong d6 C; va C> lan luot la n6ng d6 mol cua dung dich CuSO4 va dung dich ZnSOs4. Sau do,
tién hanh do strc dién dong cua pin. Mot sb thao tac thuc hanh chinh nhu sau:

Buée 1: Ding gidy rap (gidy nham) lam sach bé mit cua hai 14 dong va k&m. Lay chinh x4c cuing mot thé tich
V1 dung dich CuSOs va dung dich ZnSOa, Jan lugt cho vao coc dyung 1a ddng (Coc I) va cbe dung 14
kém (Cdc II). Dung diia thity tinh khudy nhe dung dich.

Buée 2: Thidt 1ap pin va ding day dan ndi cac dién cuc clia pin voi von ké co dién tro rat 1om.

Budc 3: Bat von ké va doc gia tri sttc dién dong cua pin (£7) trén von ké.

Buéc 4: Ly chinh xdc mot thé tich V2 dung dich NHs ¢6 nong do Cs (mol L™') cho vao Céc I. Dung diia thuy
tinh khuay nhe dung dich. ) Vén ké

Bude 5: Doc gia tri suc dién dong cta pin (E2) trén von ke.

a) Tra 101 cac cau hoi sau day: S

i) Tai sao can lam sach bé mat 14 dong va 1a k&m (budc 1) trude

khi cho tiép xtic vdi dung dich CuSO4 va dung dich ZnSO4?

if) Céc thé tich V; va Va néu khong lay chinh xéc s& truc tiép
gay ra sai s6 cua dai luong nao trong qua trinh tinh toan hang
s6 bén cua phirc chét?

b) Bé lap hé do strc dién dong cua pin (budc 2) can dung mot

day din boc nhya mau xanh, mot day dan boc nhwa mau do nbi voi von ké (nhu hinh trén) va mot dung cu Y.

i) Chi ra (co giai thich) vi trf can n6i dau con lai ctia ddy dan mau xanh va mau do voi cac diém P1, P2 trong hinh trén.

i) Dung cu Y la gi va vai tro cta no?

ik 0 o . o —
Cho biet: EC =0,34V; Ez”“/z;q =-0,76 V.

A

Cécl Cécll Daydoé

pa

Day xanh

w*ICu

Cau 1V (3,0 diém)
Phan tng thé phdi tir trong phire chit [ML4]* bang tac nhan X trong moi truong acid yéu xay ra theo phuong
trinh phan Ung:
2X + [ML4]* — [ML2Xo] + 2L° (1)
Ki hiéu [ML4]*" 1a PhI va [ML,X>] la Ph2.
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Quy luat dong hoc cua phan ung duoc viét nhu sau: thor glan(phat),

y= kCnl ChiCs , trong d6 nl, n2, n3 lan luot 1a bac eh 2 4 6 B M0 M2 {6 8 do D46 ]

e Cy(X)=0,20 M
-+ Co¥)=045M

riéng phan ctia phan ung theo H', Phl va X. sl
Dé nghién ctru dong hoc ctia phan ung trén, nguoi ta thuc
hién cdc thi nghiém 7, 2 va 3. Céc thi nghiém nay chi | [ o
khac nhau ¢ nong do dau clia cac chat va pH, con cac
diéu kién khac duoc giir on dinh nhu nhau.

1. Thi nghiém 1 Va 2 duoc tién hanh ddng thoi ¢ pH 6n

dinh bang 5,0; nong d6 dau ctia Phl bang 2,5 mmol L,
nhung nong d6 dau cua X (Co(X)) khéc nhau. Hay xac
dinh bac riéng phan cua phan ung « d6i v6i Phl va X dua vao B
két qua thuc nghiém dugc bidu din trong do thi ¢ hinh bén. N  y=2241x 59614
2. Trong thi nghiém 3, nongdocuacacchattronghon TR T I N A e
hop phan ung dugc xac dinh bang phuorng phéap do do
hap thu quang. C, 1a néng do PhI tai thoi diém t = 0. O mot bude song xac dinh: goi €1, €2 va €3 1an luot 1a hé

s6 héap thu mol cua X, Phl va Ph2; Ao, A va A lan luot 1a d6 hap thu quang cua dung dich tai thoi diém ¢ =0,
thoi diem 7 va thoi diém phan ¢ ting két thiic, £. DO hép thu quang cua dung dich tuan theo biéu thitc: A= ZSiZCi ,

InC(Ph1), y
s 2 B
T ¥ T T

e
©
T

y =-0,5461x - 5,888

)
o
T
1

trong do / 1a héng s0.

a) Thlet lap biéu thtrc tinh hing sb téc do phén g theo Ao, Ay, Ax, Co va t néu X va Phl dugc lay theo dung
hé s6 ti luong trong phuong trinh hoa hoc, bac ctia phan tmg khong thay doi so o1 thi nghiém ¢ y IV.1.

b) Trong diéu kién: Co(PhI) = 5,0 mmol L™ Co(X) = 10,0 mmol L™, pH 6n dinh bang 5,5; két qua do
d6 héap thu quang cua dung dich hdn hop phan 1 u’ng theo thoi gian nhu sau:

t, phut 0 2,5 5,0 10 15 20 00
D6 hép thy quang | 0,632 | 0,600 | 0,571 | 0,522 | 0,481 | 0,451 | 0,120

Viét phuong trinh luét tdc do day du cho phan tng (1) va xac dinh hang s6 toc d6 cua phan ung.

3. M6t co ché cua phan tng (1) dugc dé xuit nhu sau:

ML, + X —:‘@ [ML,X]*" nhanh (buéc 1)

[ML,X]* —& 5 ML,X]” + L' (buéc?2)
[ML,X]” + X —% [ML,X,] (budc 3)
[ML, X, ] —X 5 ML, X,] + L (bubc 4)

Bién luan va chi ra trong cac budc 2, 3 va 4, budce nao quyét dinh toc do phan ing va giai thich duoc quy luat
dong hoc thuc nghiém.

Cau 'V (3,0 diém)

1. Khi cho A1 (1a chat khi o diéu kién thuong) phan tmg véi khi hydrogen trong diéu kién thich hop thu duogc
khi A2. Tu A2, qua mot s6 giai doan chuyén héa, thu dwoc acid A3. Khi cho A2 tic dung v6i A3 thu duoc
mubi A4. Phan ung gitta A2 & dang long véi sodium (Na) theo ti 1€ 1 : 1 tao ra san pham AS5. Khi nhiét phan
A4 6150 °C thu duogc khi A6. Cho A5 tac dung vdi A6 ¢ 187 °C thu dugc mubi A7 (c6 phan tram khédi luong
nitrogen 1a 64,62%) va A2. Khi cho A2 du tic dung véi khi fluorine ¢6 mat xuc tac thu dugc khi khong mau
A8 chtra 19,72% nitrogen vé khéi luong. Bun néng A8 véi dong & 398 °C thu duoc A9 chi chira hai nguyén
to véi ti 1é nguyén tu gitra chiing 1a 1 : 2. Phan {mg gitra A9 v&i AICI3 & 70 °C tao ra A10 (co céu tric trans
va momen ludng cuc bang 0) va Al.

a) Xac dinh cong thirc hoa hoc clia cac chat tir A1 dén A10, biét chiung déu chua nguyén to nitrogen.

b) Viét cac phuong trinh hoa hoc tao ra A7 dén A10 duoc mo ta & trén.

2. D6 b1 M cua mot nguyén tir hodc ion duge tinh theo cong thue M = 50 electron déc than + 1. Trong phtrc
chét, su chuyén electron tir orbital d ¢ mirc nang luong thap dén orbital d c6 mirc nang luong cao clia nguyén tir
trung tdm trong truong tinh thé 1a khong duoc phep vé mat spin néu lam thay déi do boi M cua no.

a) Phirc chat [Fe(CN)s(NH3)]* nghich tr ¢ &p suat thap, nhung lai thuan tir & ap suat cao.
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i) V& gian dd tach murc nang luong obital d va v1et c4u hinh electron cua nguyén tu trung tam trong truong
tinh thé cua phic chat [Fe(CN)s(NH3)]3* G ap suat thap va o ap suét cao.

if) Cho biét (co giai thich) su chuyén electron gitra cic mirc nang luong orbital d ciia nguyén tir trung tam trong
phtic chat [Fe(CN)s(NHz.)]3‘ 1a duoc phép hay khong dugc phép vé mdt spin ¢ ap suét thap va & ap suét cao?

b) Phuc chat [Co(NH3)s]*" 1a phirc chat spin cao. Dua vao thuyét truong tinh the, hay cho biét su chuyén
electron gilra cac muc nang lugng orbital d cua nguyén tir trung tam trong phuc chat [Co(NH3)6]* 1a dugc
phép hay khong duge phép v€ mat spin.

3. Phirc chit P1 c6 cong thuc phén tir C02(C03)3(NHs)s. Khi cho P1 tac dung vai acid HNOs trong diéu kién
thich hop tao ra khi CO2 va hai phire chit P2, P3. Hai phurc chit nay déu c6 ion ciu ndi dang bat dién déu va
cdu ngoai chi chira ion nitrate. Biét: P1 chua cau noi cta phuc chét P3; P3 chtra 16,98% Co vé khdi lugng.
Xac dinh coéng thirc hda hoc cua céac phirc chit P1, P2, P3 va dong phan ph01 tri cua P1.

Cau VI (4,0 diém)
1. o-Phthalic acid (M = 166,132 g mol ') 1a mot acid 2 néc, ki hiéu 1a HzA, c6 pKai = 2,95 va pKy = 5,41. Hoa tan
hoan toan 0,8307 g H2A thanh 100,0 mL dung dich X.
a) Tinh pH cua dung dich X.
b) Xéc dinh biéu thirc tinh va danh gia % dong gop cua cac can bang dén nong do can bang cua H' trong dung
dich X. Coi su dong gop la khong dang ké néu % dong gop 1a nho hon 1%.
2. Dung dich Y la dung dich cua L-leucine (ki hi¢u L-leucine 1a HB) c6 nong do trong khoang tir 0,01 M dén
0,02 M. M6t thi nghiém dugc thuc hién theo cac budc nhu sau:

Buée 1: Lay 10,00 mL dung dich Y tron véi 10,00 mL dung dich HC1 0,025 M.

Buée 2: Thém 1 giot chi thi methyl d6 va 1 giot chi thi phenolphthalein.

Budre 3: Thém dan dén hét 15,00 mL dung dich NaOH 0,035 M.
a) Dua vao khoang chuyén mau cua chi thi hdy cho biét mau cua hén hop methyl do va phenolphthalein s&
thay doi theo cac khoang pH nhu thé nao?
b) Giai thich su thay d6i mau ctia dung dich trong budc 3 bang tinh toan.
¢) O budc 3, khi thém dén 10,90 mL dung dich NaOH thi 80% chi thi phenolphthalein ton tai & dang base,
tinh nong do L-leucine trong dung dich Y.
Cho biér: O 298 K, dang proton hoa cua L-leucine (H2B") ¢6 pKai = 2,33, pKa2 = 9,60; Ky = 107'*; methyl do
c6 pK, = 4,95, dang acid mau do, dang base mau vang, khoang d6i mau tr 4,4 — 6,2; phenolphthalein c6
pK.=9,4, dang acid khong mau, dang base mau do, khoang chuyén mau tir 8,0 — 10,0; coi thé tich va nong do
cta chi thi khéng anh huong dén pH cua hé.
3. Phwong an thuc hanh
Dung dich NaOH thuong dugc dung lam dung dich chuén trong phwong phép chuan d¢ acid-base va dugc pha
tir hoa chét rin NaOH. Mot quy trinh chuan bi dung dich NaOH dugc thuc hién nhu sau: can 0,4 g NaOH ran
va pha vao nudc cat thanh 1 L dung dich NaOH. Pé dung dich vira pha trong binh kin. Nong do cua dung dich
NaOH vira pha dugc xac dinh bang phép chuan d6 voi dung dich potassium hydrogen o-phthalate da biét nong
d¢ chinh xdc s dung chi thi la dung dich phenolphthalein.
a) Giai thich tai sao can dé dung dich NaOH vira pha trong binh kin.
b) Dung cu su dung cho chuén d6 gébm: binh tam giac-250 mL, buret-25 mL, cbc-50 mL, pipet-10 mL va cic
dung cu can thiét khac.
i) Cho biét nhitng dung cu nao dugc dung dé do thé tich chinh xac?
ii) Cho biét buret dung (dung dich gi trong phep chuan d6 o trén?
¢) Trong mot phép chuén d¢, tai thoi diém dung dich trong binh tam giac d6i mau, thé tich doc duoc trén buret
1a 7,54 mL va c6 mét giot dung dich con treo o dau dudi cua buret. Mot hoc sinh cho rang can lay giot dung
dich nay vao binh tam giac. M6t hoc sinh khac lai cho rang nén bo giot dung dich nay.
7) So sanh anh huong cua hai cach lam nay dén nong d6 NaOH duoc tinh tir két qua phép chuan do trén.
ii) Tinh sai s6 tuong ddi dong gop ctia giot dung dich dén két qua doc thé tich trén buret, biét 1 giot dung dich
¢6 thé tich 1a 0,05 mL.

e Thi sinh KHONG dwoc sir dung tai liéu,
e Giam thi KHONG giai thich gi thém.
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