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Thoi gian lam bai: 120 phit (Khéng ké thoi gian phdt dé)

(Dé thi gom 04 trang)

Céhu 1: (4 diém) Ciu tao nguyén tir

1.1. Nang lugng cta electron trong hé g6m 1 electron va 1 hat nhan theo md hinh Rutherford — Bohr cting
nhu theo md hinh hién dai déu phu thude vao sb the tw cia 16p (n; n=1, 2, 3, ...) va dién tich hat nhan (Z)
nhu sau:

2
E. = 4,18.10”“% (Jun)

Hay tinh va so sanh nang luong electron 16p thi nhét coa H, He", Li**. Giai thich.

1.2. Trong phan tir hop chit MsXs ¢6 tong s hat proton, neutron va electron 1a 272 hat, trong d6 s6 hat
mang dién nhidu hon sé hat khong mang dién 12 88 hat. S proton trong nguyén t M nhiéu hon s6 proton
trong nguyén tir X 1a 5. Viét cau hinh electron cila nguyén tir M va nguyén t& X.

1.3. Hop chat X gitip cai thién bt nho tang cudmg do déc, do truong nd banh mi va cac loai banh nudng
khéc. Hop chit X ¢6 khdi lwong phan tir bang 167 g/mol, chira ba nguyén t6, trong d6 mot nguyén td s co
7 electron s, hai nguyén t6 p ¢o 14n luot 4 electron p va 17 electron p. Thanh phin phin trdm theo khéi
luong ciia nguyén t6 p ¢ 4 electron p trong X bing 28,74%.

a) Xac dinh cong thirc phén tir ciia hop chat X.

b) Viét cdng thire Lewis va chi rd loai lién két c6 trong hop chét X,

1.4. Kim loai bac (Ag, silver) c6 do dan dién tét nhét trong cac kim loai va 1a mét trong cac kim loai dugc
phat hién dau tién (copper, lead, gold, siver, iron, ...). Mot mau kim loai bac nang 0.5 gam dugc 14y tir hai
ngudn khac nhau. Ngubn thi nhit c6 hai dong vi bén, '7Ag (106,91 amu) va 1A (108,90 amu); o phd
bién hai ddng vi lin Iuot 1a 51,84% va 48,16%. Ngudn thir hai c6 hai dong vi bén, '“Ag (106,91 amu) va
194 ¢ (108,90 amu); do phd bién ciia hai dong vi lan luot 12 44,80% va 55,20%. Biét ring ty 18 s6 mol donz
vi 7 Ag va '%Ag trong 0,5 gam mau kim loai bac la 1:1. Tinh thanh phan phan trim theo khdi lugng cur
bac duoc l4y tir ngudn th{ hai.

Céu 2: (4 diém) Bang tudn hoan cac nguyén t6 héa hoe

2.1. Xét hai nguyén t6 trong bang tuan hoan. !

a) Néu mot nguyén t6 12 khi hidm va c6 sb hidu nguyén tir 12 Z thi nguyén t8 con lai (c6 46 Am dién lon
nhét trong cung chu k¥ theo thang Pauling) s€ co s0 hiéu nguyén ti 14 bao nhiéu?

b) Nguyén té A ¢6 Z = 14 vanguyén t6 B c6 Z =17,

i. So sanh ban kinh nguyén tir cia A va B. Giai thich.

ii. Hydroxide ctia A s& ¢ tinh acid manh hon hay yéu hon hydroxide cua B. Vi sao?

* ¢) Hop chét ion M dugc tao boi hai nguyén tb6 X va Y. Ion cia nguyén t6 X chira 13 proton va 10 electron,
duoc tim théy trong mot s& hop chat sir dung 1am chat chéng m hdi. Nguyén t6 Y thude chu ki 2, nhom
IVA trong bang tuan hoan.

i. X4c dinh ion ciia nguyén té X. Viét cong thirc phén tir va cong thir céu tao hop chat M.

ii. Carat 1a don vi trong lugng, thuong duoc viét tat 1a “ct”. Pon vi nay duge dung dé biéu thi trong
luong ciia cac loai d4 quy va kim cuong, Lesedi La Rona 1a mét vién kim cuong lon thir ba vé chét lugng
da quy, dugce tim thiy tai mé Karowe & Botswana vao ngdy 16 thang 11 ndm 2015 va co trong lugng 1109
carat (1 carat = 0,2 gam). Tinh sb nguyén tir Y ¢6 trong vién kim cuong Lesedi La Rona.

jii. Viét phuong trinh hoa hoc phan ung tao thanh hop chét M tir oxide cia X va don chat Y.
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2.2. Kim loai kiém va kim loai kiém thé (nguyén t6 s) thuong co trong khoang chit va nuéc ty nhién &
trang théi két hop dudi dang halide, sulfate, carbonate, nitrate, silicate, ... Mot s6 hop chét khac cuia ching
1a thanh phan quan trong clia chét long sinh hoc (mAu, dich té bao, ...).

a) Tai sao kim loai kiém thuong mém, nhiét do nong chay va nhiét do sbi thap?

b) Tét ca cac kim loai kiém (ki hiéu M) chay frong khong khi tao thanh oxide (MzO) peroxide (M202) va
superoxide (MO;). Tuy thudc \fao ban chét cua kim loai kiém ma cac hop chit clia ching duoc st dung
trong moi [inh vuc cta cude sdng. Superoxide cua kali (K, potassium) c6 trong mat na dudng khi phong
chéng ddc. Viét phuong trinh héa hoc céc phan tmg (c6 thé cé) cia potassium superoxide trong mat na
dudng khi, khi ta thuce hién hoat déng hit vao va tho ra.

2.3. Topaz hay hoang ngoc la mot khoang vit silicate ciia nhém (Al, aluminium) va flo
(F, fluorine) cd cong thire hda hoc 1a ALF2Si0s4. Topaz ¢6 d6 ctmg tuong ddi cao, anh
thily tinh tuong ddi manh va dic biét 12 c6 mau sic da dang (rnau héng, vang, xanh
Tam; 5.) duoc sir dung trong nhleu Iinh vyc, dac biét ding 1am db trang stc.

a) Sap xép thu tu glam dan vé 6 4m dién cla cac nguyén t& hoa hoc ¢é trong khoang
vat topaz (khdng can giai thich).

b) Khbi lugng riéng cua tinh thé aluminium 13 2 7 g/cm Gia thiét ring, trong tinh thé
aluminium, cac nguyén tr aluminium la nhimg hinh ciu chiém 74% thé tich (dd dac
khit), phan con lai 1 khe rdng. Tinh bén kinh (A, Angstrém) nguyén t&r aluminium. Biét 1 A = 108cm.

Cau 3: (4 diém) Nang lwgng héa hoc va phan tng oxi héa - khir
3.1. Qua trinh dét chay hydrogen theo so db sau:

H + O — HO
Qua trmh d6t chay hydrogen dé giai phong ra mot niang luong bing 493,7 kJ. Cho biét ning luong lién két
Eu(H - H) = 432,2 kJ/mol va Ex(O = O) = 493,7 kJ/mol. Tinh nang lugng lién két (kJ/mol) Ex(O — H).
3.2. Nhién liéu rén st dung trong giai doan tang tbe clia tau con thoi 1a hdn hop gém: ammonium perchlorate
(NH4ClOq4) va bot nhém (Al, aluminium). Phan tmg héa hoc xay ra khi hdn hop nay dugc gia nhiét, thu
dugce cdc san phdm gém: aluminium oxide ran, khi hydrogen chloride, nudc va khi nitrogen.
a) Lap phuong trinh héa hoc ctia phan tmg theo phuong phap thing bang electron.
b) Tinh bién thién enthanpy chudn trén mdi mol ctia nhém & 298 K ciia phan tng. Cho biét:
Chit NH4ClO4(s) | ALOs(s) | HClg) | H.0()

AHY (kJmol) | 2953 | -16757 | -92,3 | -2858

3.3. M4y tao oxygen v té (hinh anh, so dd bén duéi) 12 mot thiét bi lay khéng khi truc tiép trong moi truong
bén ngoai (oxygen chiém 21%, nittrogen chiém 79%, con lai céc khi khac: argon, carbon d10x1de ..), qua
hé théng loc loai bo nhung bui ban, khi nitrogen, cdc khi khac va cho ra oxygen tinh khiét c6 nng dé trén
90%. Pay la mét thiét bi can thiét cho nhitng bénh nhén bi d6t quy, nim liét givomg, bénh suy tim, suy phdi.

A: ctia vao khong khi; B: dong co va may
nén; C: bo trao ddi nhiét; D: binh ting éap;
E: solenoid bon chiéu; F: 16p sang phan tu;
G: binh san phim; H: b diéu chinh ap suét;
I: van diéu chinh luu luong ké; J: cua ra
oxygen nguyén chit.

a) Tmh the tich (lit) khéng khi ma may tao oxygen y té can hat vao mdi ngay dé c¢6 duoc luong oxygen
cung cép 1 lit/phut trong 15 phit mdi an, 4 14n mdt ngay.
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b) Mot s6 loai may tao oxygen y té khéc st dung phuong phéap dién phén nuéce (trong mdi trudmg acid) dé
cung cap oxygen. Qua trinh dién phén nuéce duge biéu dién bing cac ban phan mg nhu sau:

Cathode (dién cuc 4m) Anode (dién cuc duong)
2HY + 2¢ — H 2ZH 0 — 02 + 4H' + 4e

i. Hay viét lai cac ban phan tng xay ra trén cathode va anode va cho biét d6 1a qua trinh khir hay qua
trinh oxi héa. Viét phuong trinh héa hoc phan ung dién phéan nudce.

ii. Dé ¢6 duoc lwong oxygen cung cap 1 ht/phut trong 15 phit mdi lan, 4 1an mét ngay, thi can dé bao
nhiéu nude (tinh bang mL) vao mdy tao oxygen y té mdi ngay? Gia thiét qué trinh dién phan nuée dat higu
suat 90%. Thé tich kh1 do & d1eu kién chuan; khéi luong riéng ctia nuée 13 1 g/mL.
¢) Mot bénh nhan can cung cép oxygen tinh khlet (& diéu kién chuan) lién tuc qua dng thong miii véi tde
d6 5 lit/phit. Bénh nhan nay vira duge cung cdp mét binh oxygeny t& mai, ¢6 dung tich 340 lit chira oxygen
tinh khiét & ap sudt 13700 kPa. Gia thiét nhiét d6 khong dbi trong subt qué trinh hé hdp va bo qua ap sudt
cua khi carbon dioxide tho ra. Sau bao nhiéu ngay, bénh nhan cén thay binh oxygen nay. 1 atm =101,3 kPa.
Céhu 4: (4 diém) Téc 39 phan wng héa hoc
4.1. Trong phong thi nghiém, ban Hung nghién ciru tbe d6 phan _ mit
g gilta sodium thiosulfate (Na»S,03) va chlohydric acid (HCI) &
25 °C nhu sau: cho 50 cm® dung dich sodium thiosulfate vao binh
tam gidc va dat 1én trén mot to gidy triing c6 vé hinh chit X; thém bmh fam |
10 cm” chlohydric acid vao binh tam giac va bét d4u tinh gi&r. Ban h dung dich
Hiing dimg tinh git khi khong con nhin thdy hinh chi X trén 1o - g sodium thiosulfate
gidy va ghi lai thoi gian thue hién phan tg (hinh bén).

a) Viét phwong trinh héa hoc phan ing xay ra.

b) Tai sao ban Hung khéng con nhin thay hinh chir X trén t&r gidy & cudi mdi thi nghiém?
¢) Qua trinh xay ra phan tmg ¢6 giai phéng mot khi doc. Pé xudt hai bién phap phong ngira an toan ma ban
Hung nén thyc hién khi lam thi nghiém nay.

d) Ban Hung lap lai thi nghiém thém nam 14n v&i cac thé tich dung dich sodium thiosulfate khac nhau, dong
thoi thém nude vao binh tam gide dé gitr cho téng thé tich hdn hop phan tmg khong doi. Két qua duge ghi
trong bang sau:

gifiy trng ¢é
hinh chir X

S6 lin Thé tich dung dich | Thé tich nwée | Théi gian
thi nghiém Na285:03 (em?) thém vio (cm?) (gidy)
1 50 0 5
) 40 10 60
3 30 20 80
4 20 30 130
5 15 35 180
6 10 40 250

i. Tai sao phai thém nude (tir thi nghiém th 2 dén th 6) vao binh tam gide trude khi thém acid trong
cdc thi nghiém dé giit cho tdng thé tich hén hop phan tmg khong d6i?

ii. Hay cho biét ban Hing dang nghién ctru anh hudng ctia yéu tb nao dén tde do phan tmg? Giai thich,

ii. Hay v& db thi biéu dién su phu thude ciia thoi gian phan tmg vao thé tich dung dich sodium sulfate
trong cc 1an thi nghiém duoc ghi trong bang trén.
4.2. Giai doan dau tién trong qué trinh sn xuét nitric acid 1a dét chdy ammonia theo phwong trinh phan
ung sau:

4NHs(g) + 502(g) — 4NO(g) + 6H20(g)

a) Hay viét biu thic tinh tdc do trung binh cua phan tmg trén theo sy thay d6i ndng 6 cic chat tham gia
phan tmg va san phdm tao thanh.



b) Cho biét toc do trung binh phan tng & 1150 K 14 2,10 -107% mol L' 5!, Tinh bién thién ndng d¢ trung
binh ctia NH3, O2, NO va H:O.
4.3. Ozone & tang khi quyén b can kiét khi né phan tmg véi nitrogen oxide. Tée db
phan (g clia nitrogen oxide vdi ozone 12 yéu td quan trong trong viée quyét dinh
mitc d6 hinh thanh 13 thing ting ozone & Nam Cuc (hinh bén). Mot trong O cdc
phan Umg cua nitrogen oxide vdi ozone nhu sau:

NO(g) + O3(g) — NOa(g) + O2(g)
Phan ing nay da duoc nghién ciru trong phong thi nghiém va dit liéu tc 46 phan
ung ¢ 25 °C duge ghi trong bang sau:

" :;ll:iém CromolL) | Co (mOUL) | ACyy, )
At
1 1,00-107 3,00-107 6,60-107
2 1,00-107 6,00-107° 13210
3 1,00-107 9,00-107 1,98.107*
4 2,00-107° 9,00-107¢ 3,96-107
5 3,00-107¢ 9,00-107° 5,94.107*

a) Viét biéu thire biéu didn mbi lién hé gitra tbe dd phan tmg va ndng do cac chat tham gia phan ung (dinh
ludt téc dung khéi lugng).

b) Tinh hing sb toe dé (k) ctia phan tng & 25 °C. Nhén xét ngin gon vé gia tri k vira tinh dugc dén hién
twong suy giam tang ozone.

Céu 5: (4 diém) Dinh tinh va dinh lrong trong qua trinh bién ddi chat

5.1. Hop chit X mau xanh la cdy, tn tai trong ty nhién duéi dang khoang chat malachite. Phan tich thanh
phan cac nguyén t6 trong X thdy c6 9,72% carbon, 38,85% oxygen theo khéi lugng, con lai 1a kim loai
ddng (Cu, copper). X khdng tan trong nude nhung tan va sti bot trong dung dich HCI lodng {(phan ung 1)
tao ra dung dich A mau xanh luc. Khi cho khi HoS di qua dung dich A, thu duge két tia mau den Y (phan
ng 2). Hoa tan Y trong dung dich HNOj3 lodng (phén ng 3) tao ra dung dich B mau xanh lam, chét rin
méu vang Z va khi T khong mau d& héa ndu ngoai khong khi. Khi thém NaOH vao dung dich A (phéan
irng 4) hoac dung dich B (phdn ing 5) déu thu duge két tha mau xanh lam K. Két tia K hoa tan trong
dung dich ammonia (phén &ng 6) tao dung dich c6 mau xanh lam dam.

a) Xac dinh cong thirc hop chat X.

b) Viét phrong trinh héa hoc cdc phan dng tir 1 dén 6.

5.2. Cho hén hop X gdm hai oxide AO va B2O; (ti 1¢ s6 mol lan luot 1a 2 : 3) tac dung véi dung dich H2SO4
loding, du. C& can dung dich sau phan tmg, thu duge hdn hep Y chira hai mubi khan. Hoa tan hoan toan
25,32 gam Y vao nude, thu duge 200 gam dung dich Z. Ly 100 gam dung dich Z cho tac dung v&i dung
dich BaCl, du, thu duge 25,63 gam két tia tring.

a) Viét phuong trinh héa hoc cdc phan tng xay ra.

b) Xac dinh céng thirc hai oxide trong hdn hop X. Biét rang khdi lwong nguyén tir cua B 1ém gap 1,125
14n khéi lugng nguyén tir clia A.

¢) Tinh ndng d6 % mdi mudi trong 200 gam dung dich Z.

Che biét: H=1,C=12,N=14, 0 =16, Na=23, Mg =24, Al =27, 8 =32, Ca =40, Fe = 56, Cu= 64,
Br=80,Ag=108,Ba=137;Zu=1,Zne=2,Z1i=3,Z0=8,Zr =9, Zn=13,Zp = 15, Zx = 19,
Zca =20, Zp: = 35; Na = 6,023-10%.

- HET ---

(Can bo coi thi khéng gidi thich gi thém)
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