KHOA HOC CAP TOC 14 NGAY

NGAY 06: DE DU POAN DAC BIET - S6 06

Cho nguyén tirkhoi: H=1; C=12; N=14; O = 16; Na = 23; Mg = 24; Al=27; Si=28; S = 32.
PHAN I. Thi sinh tra 15i tit NAP 1 dén NAP 18. Mdi cau héi thi sinh chi chon mot phwong an.
NAP 1: Tinh thé kim loai chtta cac ...(1)... sap x&p theo trat tw nhat dinh cung vdi cac ...(2)...
chuyén dong tw do. Noi dung phti hop trong cac chd trong (1), (2) [an lwot 1a:
A. hat kim loai, hat nhan nguyén ttr. B. hat nhan nguyén t, hat kim loai.
C. electron ti do, cation kim loai. D. cation kim loai, electron tu do.
NAP 2: Sodium hydroxide (con goi 1a xit &n da) 1a chat ran, khong mau, dé néng chay, hiat &m
manh, tan nhiéu trong nudc va téa ra mot lwong nhiét 16n. Cong thitc ctia sodium hydroxide la
A. Ca(OH).. B. NaOH. C. NaHCO:. D. Na2CO:s.
NAP 3: Nguyén t6 titanium thudc chu ki 4, nhém IVB trong bang tuan hoan. Cau hinh electron &
trang thai co ban cta titanium la
A. [Ne] 3d%4s2. B. [Ar]3d*. C. [Ar]4s?4p>. D. [Ar]3d?4s2.
NAP 4: Khi nhuing thanh kim loai Cu vao trong dung dich mudi CuSOs sé€ tao thanh dién cyc cta

cap oxi hoa — khtt nao sau day?

A. Cu*/Cu. B. Cu?/Cu. C. Cu%/Cud. D. Cu?/SO4?.
NAP 5: Hat co ban nao sau day cta nguyén tit khéng bi léch trong dién truong?
A. Hydrogen. B. Proton. C. Neutron. D. Electron.

NAP 6: Cho ban phan ting va gia tri thé€ dién cuc chuan nhu sau:
Fe3*(aq) + le —— Fe*(aq) Ee=+0,77V
Co*(aq) + le —— Co?**(aq) E°=+1,82V
Gia tri suat dién dong chudn cua pin dwoc tao thanh tir hai cap oxi hda — khir trén la
A.2,59 V. B.+1,05 V. C.-1,05 V. D.-2,59 V.
NAP 7: Van dé nao sau day co thé xay ra néu nong dan bon qua nhiéu NH«NO:s cho cay trong?
A. Luong NH:NO:s du thira (do thye vat khong sit dung hét) lam cho dat bi kiém hda.
B. Mua rtra troi mot s6 NHsNOs vao nwdce song va tao thanh két tta.
C. NH:NO:s hoa tan trong nudc ngam va co6 thé di vao co thé qua duong udng.
D. Ammonia (NHs) duoc tao thanh, dan dén &6 pH cta dat giam dang ké.
NAP 8: D€ lam giam mui tanh cua ca dong (gay ra do mot sd amine) khi kho ca ta c6 thé st dung
loai ci1, qua nao sau day?
A. Ca rot. B. Cu cai. C. Dua chudt. D. Khé chua.
NAP 9: Sau khi biét cong thirc thue nghiém, ¢é thé xac dinh cong thic phan tir ctia hgp chat hitu
co dua trén dac diém nao sau day?
A. Phéan tir khoi cua chat.
B. Thanh phan phan tram vé khai lwgng cac nguyén to cé trong phan ti chat.
C. Khéi lwong cac san pham thu dwgc khi d6t chdy hoan toan mot lugng chat xac dinh.
D. Cac hdp thu dac trung trén phd IR cua chat.
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NAP 10: Nho tir tir tiing giot dung dich NaOH vao cSc chita chita dung dich HCI va ¢6 cdm may
theo ddi pH ctia dung dich trong cdc. Su thay d6i pH cta dung dich dwoc biéu dién qua db thi
sau:

\ pH

(111)
(1D

(M

Thé tich dung dich NaOH

Thoi diém duoc coi nhw két thic phan tng la

A. (I). B. (II). C. (II). D. (IV).
NAP 11: Thuy phén ethyl butanoate trong dung dich sodium hydroxide loang, du. Hop chéat nao
sau day la mot trong cac san pham ctia phan ting nay?

A. H0. B. CHsCOONa. C.CHsCH2ONa. D. CHsCH2CH.COONa.
NAP 12: Khi thay thé mot hay nhiéu nguyén t ...(1)... trong phan t&t ammonia bang mot hay
nhiéu goc ...(2)... thu dwoc amine. N§i dung phti hop trong cac chd trong (1), (2) Ian luot 1a:

A. hydrogen, amino. B. nitrogen, amino.

C. hydrogen, hydrocarbon. D. nitrogen, hydrocarbon.

NAP 13: Phttc chat biuret (mau tim) tao boi Cu? véi peptide va H20 trong méi truong base ¢
cau tao nhu sau:
Lo ] L

/Kfo
R
A I
NH
R O ~ \
peptide ;\r

Phure biuret
Cho cac nhan dinh sau:
(a) Phttc biuret cé cau trac bat dién.
(b) Dién tich ctia phtic chat biuret 1a +2.
(c) Nguyén tw trung tam trong phttc chat la Cu®.
(d) Dung luwgng phoi tri ctia phdi ti peptide la 4.

S6 nhan dinh dang la
A. 1. B. 2. C. 4. D. 3.

NAP 14: Dédc diém vé tinh chat vat li nao sau day la ding véi kim loai kiém?
A. Khoi lwgng riéng 16n. B. Nhiét d6 nong chay va nhiét d¢ sobi cao.
C. Dan dién t&t hon Cu. D. D9 cting thap.
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NAP 15: 1-bromoethane, CHsCH:Br, 1a mot halogenoalkane bac mot. Phan ting thuy phan trong
moi treong kiém la:

CHsBr + OH-—— C:Hs0OH + Br-
Co ché cua phan ting dwgc mo ta nhu sau:

Lién két C—OH dang hinh thanh .. .
Giai doan trung gian

i 10 T
HO™ H—C|b C (1) 1—ct—c—u| P g f—(‘I—H LB
B B H OH HO

Lién két C-Br dang bi ciit dirt

Nhéan dinh nao sau day la dung?

A. O giai doan trung gian, C* tao thanh 5 lién két o.

B. San phdm ctia phan ting 1a ethanol va hydrobromic acid..

C. Ion OH- hinh thanh lién két v6i C mang mot phan dién tich dwong (d*).

D. Nguyén ti Br sé tach di cung véi H cua carbon bén canh hinh thanh lién két o.
NAP 16: Mot nhoém hoc sinh duoc giao nhiém vy nhan biét mot chat httu co dang 16ng khong
mau (chat X) dung trong binh mo nhan. Biét rang chat 1ong d6 thudc mot trong s6 cac chat sau:
acetic acid, ethanol, propylamine, aniline, benzene, styrene. Nhém hoc sinh d6 dé xuat so d6

nhan biét nhw sau:

(1) [+ nuoe
. [ Hon hop dong nhat| [Tach thanh hai 1op]
(2a) |+ quy tim (2b) | +Bra(CCly)

Khéng déi mau  Mau do Mauxanh ~ Mat mau Khong mat mau Két tua trang

Cho cac nhan dinh sau:
(a) Sau giai doan (1) néu chat 1ong tach thanh hai 16p thi X la benzene hodc styrene hodc aniline.
(b) Sau giai doan (1) néu thu dugc hdn hop dong nhat thi X 1a dan xuat hydrocarbon.
(c) Sau giai doan (2a), néu quy tim chuyén sang mau xanh thi X 1a aniline.
(d) Sau giai doan (2b), néu dung dich bromine mat mau va khong c6 két tta trang thi X 12 styrene.
S6 nhan dinh dang la

A. 1. B. 2. C. 4. D. 3.
S dung cdc thong tin sau cho NAP 17 va NAP 18: Trong phong thi nghiém, mot nhém hoc sinh
thuc hién tong hop acetanilide (mot hop chét trung gian quan trong d€ tao ra nhiéu loai thudc
nhudm) tir aniline (khoi luong riéng = 1,219 g mL") va acetic anhydride (khoi lwgng riéng = 1,082
g mL7) theo so d6 hda hoc sau (dung hé s6 ti luwong):

CsHsNH: + (CH5CO)20 —C 5 CsHsNHCOCH: + X **)

NAP 17: Thé tich aniline (mL) da s& dung gin nhat véi gid tri nao sau day néu khéi lugng
acetanilide thu duogc theo (**) 1a 7,14 gam (hiéu sudt phan tng la 61,5% tinh theo aniline)?

A.9,75. B. 4,92. C. 5,99. D. 6,56.
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NAP 18: Mot trong 12 nguyén tac ctia Héa Hoc Xanh la “Cac phwong phap tong hop nén duoc
thiét k& dé€ t6i da hoa viéc két hop tat ca cac nguyén liéu duoc st dung trong quy trinh vao san
pham cudi cting”; duoc danh gid qua Hiéu suat nguyén tix (viét tit AE, con goi la Tiét kiém
nguyén tr) cua phan ting hoéa hoc, trong d6 AE duoc Barry Trost dinh nghia nhu sau:

) Khéi lugng phén tir ciia sin pham mong mudn
Hi¢u suat nguyén tor = x 100%

Khéi luong phan tir cua tit ca cac chat phan tng

Hiéu sudt nguyén ti cia phan tng tong hop acetanilide theo (**) 1a

A. 61,5%. B. 69,2%. C.74,4%. D. 68,9%.
PHAN II. Thi sinh tra 16i tit NAP 1 dén NAP 4. Trong moéi y a), b), c), d) & mdi ciu, thi sinh
chon dang hoac sai.

NAP 1: St dung CO2 va Hz lam nguyén liéu tong hop methanol, cac phan tng chinh lién quan

nhu sau:
(1) COx(g) + 3H2(g) —— CHsOH(g) + H2O(g) AH,
(2) CO2(g) + Ha(g) == CO(g) + H20(g) AH,

Ti 1& chuyén héa can bang ctia CO: (X-CO2), d6 chon loc ctia CHsOH (S-CH30H) thay d6i theo

nhiét d va 4p suat nhu sau.
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Cho biét: Do chon loc cia CHsOH duoc tinh theo cong thire:
S6 mol CO, chuyén héa thanh CH,OH
Tong s6 mol CO, chuyén héa

1

Ti 1¢ chuyén hoa cén bing (X)
hoéc d6 chon loc (S) (%)

x 100%

a. Gia tri p1 > p2.

b. O khoang 400°C, phan ting chinh xay ra trong hé 1a phan tng (2).

c. Phan ting (1) la phan ¢ng toa nhiét va phan ting (2) 1a phan ttng thu nhiét.

d.Ban déu n., =1mol, n, =3 mol, sau khi dat c&n bang X-CO: = 30%, S-CH:OH = 8%.
Néu chi xay ra phan tng (1) va (2) thi ti 1é chuyén hoéa ctia H la 24%.
NAP 2: Trong mot nghién cttu gan day vé phan ting tong hop aniline (t7 =184 °C) tir nitrobenzene
(t7 =211 °C), cac nha khoa hoc da tién hanh sit dung chét thai giau sit tir bui ctia 10 dién, san
phdm phu ctia qué trinh san xuat thép. Bui 10 dién (cht yéu chita cac loai iron oxide) dau tién
duoc cho phan tng véi khi Ha ¢ 500 °C dé thu dwoc hon hop chita khoang 56% Fe vé khdi luong
goi 1a EAFD500. Sau d6 nguoi ta tién hanh cho 3,5 mL dung dich nitrobenzene 0,510 mmol- L
phan ting véi 30 mg EAFD500 ¢ 25°C va pH = 5. Sau 60 phut, nong do cua nitrobenzene trong
dung dich con lai 0,071 mmol- L (coi thé tich dung dich khong d6i). Nong d cua aniline cé trong
dung dich sau 60 phat dat 0,018 mmol- L.
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a. Nitrobenzene dong vai tro chat khit trong phan tng véi EAFDS500.
b. C6 thé tach aniline ra khéi hén hop sau phan ting bang phuong phap chung cat thuwong.
c. T6c d9 trung binh cua nitrobenzene trong phan ting trén 1a 3,00-10* mmol L phut.
d. Hiéu suat ctia phan tng sau 60 phut la khoang 86%.
NAP 3: Mot nhom hoc sinh tién hanh xac dinh bién thién enthalpy ctia phan tGng gitra kim loai
Mg v6i hydrochloric acid theo phan tmg: Mg(s) + 2HCl(ag) — MgCla(ag) + Ha(g) (1)

Bién thién enthalpy cua phan ting duoc xac dinh mét cach gan dung bdi cong thire sau:

mM
—~AH’ x —£ =Cx AT
24

, . i " . o . . Nhiét ké—— ||/(‘)ng dau tron
Trong dé: C la nhiét lwong can dé tang nhiét do ctia moi treong
phan tng 1én 1°; AT la nhiét do chénh léch trong thi nghiém; mug 1 Nuse
1a khoi luong Mg phan ting. Nhém hoc sinh tién hanh thi nghiém Dung dich HC1

theo cac budc sau:
Buéc 1: Lay 1000 gam nudce cho vao binh cach nhiét (nhiét khong thoat ra bén ngoai) cho tiép
20 gam dung dich HCI 14,6% vao dng dau tron va nhiét k&€ (hinh vé).

Dt kién duoc tinh toan cho biét nhiét lwong dé nang nhiét do ctia hé phan ting lén 1 d¢ 1a 4205 J.
Buréc 2: Cho 0,5 gam bot Mg vao dng dau tron sau d6 ghi lai gid tri nhiét d6 cao nhat ctia nhiét ké

sau thi nghiém. Lap lai két qua thi nghiém thém hai lan nita. Két qua dwgc thé hién qua bang sau:

Thi nghiém 1 2 3
Nhiét d6 ban dau (°C) 25,0 25,5 26,0
Nhiét d6 cao nhat (°C) 27,3 27,9 28,4

Trwdce khi tién hanh thi nghiém, nhém hoc sinh dwa ra gia thuyét: “Phan tng gitta kim loai
magnesium (Mg) va dung dich hydrochloric acid (HCI) la phan tng toéa nhiét va c6 thé xac dinh
duoc bién thién enthalpy ctia phan ting dua trén su thay d6i nhiét d6 ctia nwdc va nhiét ké”.

a. Chénh léch nhiét d¢ trung binh cua cac thi nghiém dwgc xac dinh theo biéu thirc:

AT = Tmax — Tmin

Trong d6 Tmax 1a nhiét d6 cao nhat ctia ba thi nghiém sau phan Gng; Tmin la nhiét d6 ban dau thap
nhat cua ba thi nghiém trudc phan tng.

b. Nhiét d¢ ctia nuwdc va nhiét ké tang lén la do nuwdc nhan duoc luong nhiét sinh ra ttr phan
ting (1).

c. Dua vao cong thic va két qua thi nghiém, nhém hoc sinh xac dinh dwgc bién thién
enthalpy cua phan ttng (1) khoang AH®=- 464 KJ.

d. Gia thuyét cia nhom hoc sinh la chinh xac.
NAP 4: Xat (NaOH) khi bdo quan lau ngay trong khong khi thuong bi carbonate hoa. Mot nhém
hoc sinh nghién ctu tai liéu va xac dinh dwgc chi thi pht hgp dé xac dinh diém tuwong duong khi
dung dung dich chuan HCI chuan d6 NaOH va Na2CO:s la phenolphatalein va chuan d6 NaHCO:s
la methyl da cam ttr d6 nhém hoc sinh dua ra gia thuyét: “Cé thé dung phuong phap chuan dé
acid — base vdi cac chi thi phenolphtalein va methyl da cam ¢ thé xac dinh duoc phan tram
NaOH bi carbonate hoéa khi bao quan véi sai sd ciia phép chuan dd nho hon 1%”. B€ chtiing minh
gia thuyét do, tién hanh thi nghiém sau:
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Buwoc 1: Tién hanh pha 200 mL dung dich X gom NaOH 2 mol/L va Na2COs 0,2 mol/L va dung
dich chuan HC1 0,5 M.

Bueée 2: LAy 5 mL dung dich X cho vao binh tam giac, thém tiép 5 — 6 giot phenolphatalein lac déu
roi tién hanh chuan do bang dung dich chuan HC1 0,5 M dén khi mau hong cta dung dich trong
binh tam gidc vira mat thi hét Vi mL.

Buoc 3: Thém ti€p 5 — 6 giot methyl da cam vao binh va ti€p tuc chuan do dén khi thdy mau cua
dung dich chuyén tir mau vang sang mau cam thi ditng lai thdy tong thé tich dung dich chuan
HCl da dung la V2 mL. Hoc sinh tién hanh 3 Tan ¢ Budc 2 va 3 dong thoi ghi dwgc cac gia tri Vi,

V2 & bang sau:

Thi nghiém ¢ Buwoc 2 1 2 3
Gia tri Vi (mL) 22,1 22 22,2
Gia tri V2 (mL) 24 23,9 24,1

a. Hai phan ting xay ra o budc 2 1a OH- + H* — H20 va COs* + H* — HCOs.
b. O Budc 3, néu cho chi thi methyl da cam vao trén buret thi két qua chuan d6 van khong
thay doi
c. Nong d6 NaOH trong dung dich X xac dinh dwgc theo két qua thi nghiém la 2,02 mol/L.
d. Ttr két qua thi nghiém thu dwgc ¢ trén chiing to gia thuyét hoc sinh dua ra la dung.
PHAN IIL Thi sinh tré 16i tit NAP 1 dén NAP 6.
NAP 1: Xét phan ttng phan huy hydrogen peroxide: 2H202(aq) — 2H20(1) + Oz(g).
Co ché ctia phan ting phan huy H20: ¢6 xtic tac MnO: nhu sau:
Burge 1: Tao phtkc chat trung gian: H202(ag) + MnOz(s) — MnO:- H20x(s)
Buoc 2: Phan huy phitc chat: MnOz- H20x2(s) — MnOx(s) + H20(1) + Ox(g)
Cho cac nhan dinh sau:
(1) Chat xtc tac bi tiéu hao trong qua trinh phan tng.
(2) Chat xtc tac lam tdng téc do ca phan tng thuan va nghich.
(3) Chat xuc tac khong twong tac véi cac chat phan tng.
(4) Chat xtic tac lam dich chuyén can bang vé phia san pham.
(5) Chét xuc tac tham gia tao phttc chét trung gian theo con dwong phan ting khac nhung cho cung san
pham cudi cung.
Liét ké nhiing nhan dinh sai vé vai tro ctia chat xdc tac trong phan tng trén theo thit ty tang dan.

Dip s6:...............

NAP 2: Cac kim loai chromium (Cr), tungsten (W), iron (Fe), ton tai 6 dang mang tinh 7 T

thé 1ap phuwong tam khoi. Trong mang tinh thé 1ap phuwong tam khoi, mot 6 don vi co so

(nhw hinh bén) c6 bao nhiéu ion kim loai?

Ddp s0: ...............
NAP 3: Insulin (C257H383Nes077S6) 1a mot loai hormone ttr cac té bao dao tuy
O tuyén tuy tiét ra. Ching c6 tadc dung chuyén hda carbohydrate trong co T
thé. M6t phan ti insulin chita 51 gdc a-aminoaxit gom hai chudi peptide
lién két v6i nhau boi cac cau ndi disulfur. Hinh vé bén md ta don gian cau \
tao cua insulin. SO lién két peptide trong mét phan ti insulin la bao nhiéu?

Dip s0: ...............
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NAP 4: Hop chét httu co X (chi chita mot loai nhém chiic) va dang mudi ctia né ton tai pho bién
trong nhiéu loai thye vat dung lam thuc phdm cho con nguoi. Viéc tiéu thu qua nhiéu X trong
rau qua c6 thé dan dén nguy co mac bénh séi than. Phan tich phan tram khéi lugng cac nguyén
t6 cho thdy X c6 26,67% carbon, 71,11% oxygen con lai 1a hydrogen. Khi cho X tac dung véi luong
du dung dich NaHCO:s thu duoc s6 mol CO2 gap 2 Ian s6 mol X tham gia phan tng. Trong phong
thi nghiém, tinh thé X-2H20 duoc sit dung d€ pha ch€ dung dich chuan. Dung dich nay c6 thé
duoc dung cho viéc xac dinh néng d6 ciia mot dung dich khac. D€ pha ché€ duoc 100,00 mL dung
dich X néng d¢ 0,10 M can a gam khoi lwong tinh thé X - 2H20 (chtra 0,5% tap chét tro). Gia tri caa
a bang bao nhiéu? (Lam tron két qud dén hang phin trim)

Dip sb:...............
NAP 5: Zeolite la vat liéu ¢ thanh phan dang (NaAlOz)x(SiO2)y - zZH20. Khi cho nuéc cting di qua
zeolite, cac cation trong nudc ciing nhw Mg?, Ca? sé thay thé cac ion Na* trong zeolite nhu sau:

2Na‘(zeolite) + M?*(ag) — M?*(zeolite) + 2Na*(aq)

Zeolite X c6 cong thirc la (NaAlO2)2(SiOz)s- 2H20 duoc st dung dé€ lam mém nudce cing. Khoi
luwong X can 1dy dé cé thé lam giam 80% lwong ion Ca* ¢d trong 100 m® nudc chita Ca2 9-10° M,
Cl- 4-10° M va HCOs 1,4-102M la a kg. Biét rang 90% lwong Na* trong zeolite X tham gia qua
trinh trao d6i. Gia tri ctia a bang bao nhiéu? (Lam tron két qud dén hang don vi)

Dip sb:...............
NAP 6: Trong cong nghié€p, qua trinh san xuat sulfuric acid tir sulfur dwoc thuc hién theo so do
sau:

khi thai

H»SO4 98% 95%N, va 5%0;
Sulfur
=
(r . 1
\uu(

=

' Lo tang chira xic tic '
khéong khi + V205 6450 - 500°C
79% N2va 21% O,

—o H>SO,4 98%

.

< <
Giai doan 1 Giai doan 2 Giai doan 3

Biét rang luu luong khong khi di vao 10 d8t 1a 1000 m3/h (& nhiét d6 450 °C va ap suét 2 bar) thi
khéi lwong dung dich H2SO: 98% diéu ché duwoc trong mdi gio 1a bao nhiéu kg? (Lam tron két quad
dén hang hang don vi). Biét phuwong trinh trang thai khi ly twong: P x V=n x R x T va hang s8 khi
R=0,08314 L-bar-K--mol.

Ddp s0: ...............
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