Tén Giao Vién Soan: Nguyén Thj Van

‘ _ Tén Chuyén Pé: HOA TRI VA CONG THUC HOA HQC
Phan A: Li Thuyet
I. Cong thirc héa hoec (CTHH)
¢ Khai niém: Cong thirc hoa hoc ctia mot chat 1a cach biéu dién chat bang ki hiéu héa hoc ciia nguyén tb
kém theo chi s6 & chan bén phai ki hiéu hoa hoc.
¢ Cach viét cong thirc héa hoc
+ Cong thirc hoa hoc ciia don chat: gdm ki hiéu cia mot nguyén td kém chi sb: A,
(néu x = 1 thi khong phai viét). VD: Cu, Mg, C, S, O, N3, Cl,, O, ...
+ Cong thirc hoa hoc ctia hop chat: gdm ki hidu cac nguyén t6 tao nén hop chat kém chi sé.
VD: Hop chét 2 nguyén té c6 dang A,By: H,0O, CO,, ALOs, ...
Hop chét 3 nguyén té c¢6 dang A,B,C,: HNO;, H,SO,, CaCOs, ...
¢ Y nghia ciia cong thirc héa hoc
Cong thirc hoa hoc cho biét:
- Céc nguyén t6 hoa hoc tao nén chat.
- S lugng nguyén tir mdi nguyén td ¢ trong mot phan tir cia chat.
- Khéi lugng phén tir cia chat.
¢ Phin trim khoi lwgng ciia cic nguyén to trong hgp chit
- Phan tram khdi luong ctia nguyén té A trong hop chat A,B,:

%m, =™ 100%=— *Ms 1009
Mhipdﬁ xM, +y.M,

(M: KLNT, KLPT)

- Tong phan traim khdi luong cua cac nguyén to trong hop chat ludn bang 100%.

I1. Hoéa tri

¢ Khai niém: Hoa trj 1a con s6 biéu thi kha ning lién két cua nguyén tr nguyén td nay véi nguyén tir
nguyén t6 khac.

- Hoa tri cia mot nguyén td trong hop chét cong hoa tri bang sb cip electron dung chung ctiia nguyén tir
nguyén t6 d6 véi nguyén tir nguyén t6 khac.

- Qui woc: Héatricuia Hla I, caa O la II.

- Nguyén tir ciia nguyén td khac lién két duoc véi bao nhiéu nguyén tir H thi c6 héa tri bay nhiéu.

¢ Qui tic hoa tri

Noi dung: Trong cong thirc hoa hoc, tich chi sb va hoa tri cia nguyén t6 nay bang tich chi s6 va hoa tri
x b

a b =
ctia nguyén 6 kia. A*BY Jax=b.y (a, bl hoa tri ciia A, B)hay ¥ 2.
Hé qua: Doi chéo hoa tri = chi sb (rat gon néu cb)

Kim loai Phi kim Nhom nguyén tir
Hoa trj I Na, K, Ag H, F,CL Br, I OH, NO;, NH,4, HCO;
Hoa tri II Mg, Ca, Ba, Zn, ... 0] COs, SOs, SO4, HPO,
Héa tri 111 Al, Au PO,
Nhiéu héa tri Fe (IL, I1I); Cu (L I) | C (L, IV), S (IL, IV, VI); N (L, IL, 111, IV, V)

II1. Lap cong thirc héa hoc ciia hop chat

¢ Lap cong thirc héa hoc ciia hop chit khi biét héa tri

+ Bai toan: Lap cong thirc hda hoc tao bdi A (hoa tri a) va B (hoa tri b).
+ Phuong phéap giai:

- Budc 1: Goi cong thiic héa hoc ciia hop chét c6 dang A,B,
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x b
- Bu6c 2: Ap dung quy tic hoatri taco: ax=by =Y 2
- Budce 3: Chon x, y theo ti 1€ tbi gian ¢ budc 2.
¢ Lap cong thirc héa hoc ciia hop chét khi biét phan trim khoi lwgng va khdi lwgng phan tir
+ Bai toan: Cho hop chit X c6 phan trim khdi lwong ciia cac nguyén t6 1 %ma, %ms, .... Khdi luong
phan tir cua X 13 Mx. Xéc dinh c6ng thirc hoa hoc cta hop chit X.

+ Phuong phép giai:
- Goi cong thirc hda hoc cua X c¢6 dang: AB,.
M, .%m m M, .%m
M T 00% MR TTI000 YT
Cach 1: A B

m _ M _ M, - xM, :y'ME _ M,
Céch 2: Taco: ‘@M, %mg 100%  %m, %m, 100%

Phan B: Bai Tap Pwoc Phan Dang
Dang 1: Bai toan lién quan dén khoi lwgng phan ti.

= X,y= CTHH.

LY THUYET VA PHUONG PHAP GIAI
% Ly thuyét
- KLPT ctia mot hop chit bang tong KLNT ciia cic nguyén tir trong phan tir. Sau ddy KLNT va
KLPT dugc ki hi¢u 1a M.
- Xét hop chit X c6 cong thie A B, (véi A, B 1a nguyén tir hodc nhom nguyén tir)
Khdi luong phan tir ciia X 1a Mx = x. M + y.Ms

a b
, _ _ Quityehimt | o
- Quy tac hoa tri: A«B, — ax=by

% Phuong phap giai
- Lap phuong trinh vé khéi luong phén tir ciia hop chét c6 chira an.
- Giai phuong trinh tim ra an.

VD MINH HQA
Céu 1. Tinh khdi lugng phan tr cta cac chat sau: CO,, Na,O, ALO;, Ba(OH),, AI(NOs)s, K,SO.,
Fez(SO4)3.
Hwéng din giai
Cong thirc CO, Na,O ALO; | Ba(OH), | AI(NOs); | K,SO, | Fex(SO.)s
Khdi lwgng 44 amu 62amu | 102amu | 171 amu | 213 amu | 174 amu | 400 amu
phan tir

Céu 2. Tim x va viét cong thirc hoa hoc cia hop chat biét:

(a) Oxide cta nhém (aluminium) ¢ cong thire ALO, va c6 khdi luong phan tir 1a 102.

B6 sung: Oxide la hop chdt ciia mot nguyén t6 véi oxygen.

(b) Oxide cuia sit (iron) c6 cong thirc Fe,O, va c¢6 khéi lwong phan tir 1a 232.

(c) Hop chat C,H»O; c6 khdi lugng phan tir 1a 342.

(d) Hop chat AL,(NO:); c6 khdi lwong phan tir 1a 213.

(e) Hop chét Na,SO, c¢6 khéi lugng phén tir bang khdi lwong phan tir cua P,Os.

(g) Hop chét Fe(OH), c6 khi lugng phan tir gp 7,5 1an khéi lugng nguyén tir ctia nguyén tir carbon.

(h) Hop chéit Ba,(PO.), c6 khdi lugng phan tir gap 15,025 lan khdi lwong nguyén tir clia nguyén tir
calcium.
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Hwéng dan giai

(@) KLPT 4 0,_ 272+16x=102 = x=3

(b) KLPT[Fe\oJr: 56.x+164=232= x=3

(c) KLPTcm00= 12x+22.1+16.11=342 @ x=12
KLPT,, (o)

(d) WO =27 x +14.3+16.9=213 @ x=1

(© NP Tnas00 2232432+ 16X =312+ 16.5 = x=4
KLPT .

(2) (FOD) = 56 1+ 16x+1x=7,5.12 = x=2
KLPT . 4o

(h) L= 4:':137.X+31.2+16.8:15,025.40 = X:3

Céu 3. Tim khdi luong nguyén tir ca nguyén t6 R tir d6 cho biét tén va ki hiéu hoéa hoc cua R trong cac
truong hop sau:
(a) Hop chat R,0 c6 khdi lugng phan tir 13 44.
(b) Hop chit H,RO; c6 khéi lwong phan tir 1a 82.
(c) Hop chat R,CO:; ¢ khdi lugng phan tir 1a 106.
(d) Hop chit RSO, ¢ khdi luwong phan tir gip 5,825 1an khdi lugng nguyén tir ctia nguyén tir calcium.
(e) Hop chat Fe,(RO4); c6 khéi lwong phan tir gép 12,5 1an khdi luong phén tir caa khi oxygen.
Huwéng dan giai
KLPT

(a) (R0 =KLNTw®).2 + 16.1 =44 = KLNTR,= 14 = R Ia nito (nitrogen): N

(b) L0, = 1 24 KINTg1 4163 =82 = KLNTg =32 = R la lru hugnh (sulfur): S

() NP ecos - KINT@.2 + 12.1 16,3 = 106 = KLNTg =23 = R Ia natri (sodium): Na

(d) K Tws0,) - KINT.1 +32.1 + 16.4 = 5,825.40 = KLNT@ =137 = R 14 barium: Ba

© KLPT,_ o), 56.2 + KLNT®).3 +16.12=12,5.16.2 @ KLNT® =32 = R la luu huynh (sulfur): S

Céu 4. Mot hop chat ¢6 phan tir gdm 3 nguyén tir X lién két voi 4 nguyén tir oxygen va ning bang 3,625
1an nguyén tir ddng (copper).
(a) Tinh khi lwong nguyén tir ciia X, cho biét tén va ki hiéu hoa hoc cta nguyén td X?
(b) Viét cong thirc hoa hoc cta hop chit?
Hwéng din giai
(a) CTHH: X304

KLPTx0,) = KINTw.3 + 16.4 = 3,625.64 @ KLNTg =56 = X la St (iron) — ki hiéu: Fe

(b) CTHH: Fe;0,
Céu 5. Hop chat X gém nguyén to R hoéa tri Il va nhom carbonate COs, khéi luong toan phan tir gp 1,75
lan khdi luong oxygen trong phan tir. Tim cong thirc héa hoc ciia X.

Hwéng din giai

KLPTreo,) = KINTg + 12 + 163 =1,75.163 @ KLNTg =24 amu= R 1a Magnesium (Mg)

Céu 6. Tim x va viét cong thirc hoa hoc cia hop chat biét:

(a) Oxide cua luu huynh (sulfur) c6 cong thire SO, va c6 khdi lwong phén tir 1a 80.

(b) Oxide ctia carbon c6 cong thitc C,O, va c6 khéi lwong phan tir 1a 44.

(¢) Hop chat C,H,,06 c6 khéi lwong phan tir 1a 180.

(d) Hop chiat Mg(NOs), c6 khéi lwong phan tir 1a 148.

(e) Hop chat ZnSO, c6 khdi lwong phan tir gip 5,75 1an khéi luong phén tir cta khi nito (nitrogen).
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(g) Hop chat Cu(OH)y c6 khoi lugng phan tir bang khoi lugng phén tir cia H>SOs.
(h) Hop chat Ca(H,PO,), c6 khdi luong phan tir gip 13 1an khéi lugng phén tir ciia H,O.
Huéng din giai
KLPT

(a) (00=32+16x=80 = x=3 = CTHH: SO;
b) “Pleor—12x+162=44 = x=1= CTHH: CO,
KLPT: o, _ = = x=6=
©) CHO0=12x+1.12+16.6=180 = x=6 = CTHH: C¢H,,0¢
KLPT,,. 0,
() MDD = 24 1 + 14.x +16.3.x =148 = x=2 = CTHH: Mg(NOs),
(e) K‘LPT;ZnS{}\ '=65.1+32.1+16x=5,75.142 = x=4 = CTHH: ZnSO,
KLPT{ (OH)
) @O0I=64.1+16.x +1.x=1.2+32.1 +16.4 @ x=2 = CTHH: Cu(OH),
KLFT( 2 H, PO, )
(h) (PO =401 +1.2x +31.x + 16.4x=13.(1.2 + 16.1) @ x=2 = CTHH: Ca(H,PO,),

Céu 7. Tim khdi luong nguyén tir cia nguyén t6 R tir d6 cho biét tén va ki hiéu hoéa hoc cua R trong cac
truong hop sau:
(a) Hop chat RO, c6 khéi lugng phan tir 13 87.
(b) Hop chat R(OH); c¢6 khéi lugng phan tir 13 107.
(c) Hop chit Na,RO; ¢6 khéi lugng phén tir 1a 126.
(d) Hop chat MgR, c6 khéi lugng phéan tir gip 5,75 lan khéi luong nguyén tir ctia nguyén tir luu huynh
(sulfur).
(e) Hop chit AL(RO,); c6 khéi lugng phan tir gap 5,34375 lan khdi luong phan tir cua sulfur dioxie
(SOy).
Huéng din giai
KLPT

(a) R0 =KLNT®), + 16.2=87 = KLNT®, =55amu ~ R la Manganese (Mn)

) KEPweom) = KINTg + 163 + 1.3 = 107 = KLNTg =56 amu = R Ia Sit (irom) (Fe)

(¢) P Tevast00 =23 9 + KLNTg + 163 = 126 = KLNTg =32 amu = R 1 luu huynh (sulfur) ()

(d) KLPT ngr ) _ 24 + KLNT®).2 =5,75.32 @ KLNTg, =80 amu ~ R la Bromine (Br)

© P TaR00) 2 97 3 4 KINTg 3+ 1.12=5,34375.32 + 162) ® KLNTg =32 amu = R la Luu
huynh (sulfur) (S)

Cau 8. Mot hop chit co phan tir gdm 2 nguyén tir X lién két v6i 5 nguyén tir oxygen va ning bang
nguyén tir bac (silver).
(a) Tinh khi lwong nguyén tir ciia X, cho biét tén va ki hiéu hoa hoc cia nguyén t6 X?
(b) Viét cong thirc hoa hoc cta hop chit?
Huwéng din giai
(a) CTHH: X,0:s

KLPTix0, KLNTx).2 +16.5=108 = KLNTx = 14 amu = X la nito (nitrogen) (N)

(b) CTHH: N»Os
Cau 9. M6t hop chat c¢6 phan tir gdm 2 nguyén tir X lién két voi 5 nguyén tir oxygen va nang hon phan tir
khi chlorine 2 lan.
(a) Tinh khéi lwong nguyén tir ciia X, cho biét tén va ki hiéu hoa hoc ctia nguyén t6 X?
(b) Viét cong thirc hoa hoc cuia hop chat?
Huwéng dan giai
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Tén Giao Vién Soan: Nguyén Thj Van
(a) CTHH XzOs

KLPTix0, KLNTx .2 +16.5=2.35,52 = KLNTx =31 amu =~ X la Phosphorus (P)

(b) CTHH: P,0Os
Cau 10. Mot hop chét ¢ phan tir gdm 2 nguyén tir X lién két voi 7 nguyén tir oxygen va ning hon phan
tir khi hydrogen 91,5 lan.
(a) Tinh khi lwong nguyén tir ciia X, cho biét tén va ki hiéu hoa hoc cia nguyén td X?
(b) Viét cong thirc hoa hoc cta hop chit?
Hwéng din giai
(a) CTHH: X,0;

KLPT 0, KINTg 2 +16.7=12+16.7 @ KLNTx =35,5 amu = X 1a Chlorine (Cl)

(b) CTHH: Cl,04
Dang 2: Tinh phin trim khoi lrong ciia cic nguyén to trong hop chit

LY THUYET VA PHUONG PHAP GIAI
% Ly thuyét
+ Phuwong phap giai
Phan tram khi luong ctia nguyén t6 A trong hop chit A,B,:

%m, =% 100%= MK'MAM 100%
rip o XMa T¥-Me (M: KLNT, KLPT)

VD MINH HQA

Cau 1. [CD - SBT] Vitamin C c6 cong thirc hoa hoc 1a C¢HsOe.

(a) Vitamin C 13 don chit hay hop chat?

(b) Tinh khdi lugng phén tir cta vitamin C.

(¢) Tinh thanh phan phan trim khéi lugng ctia mdi nguyén t trong vitamin C.
Huéng din giai

(a) Vitamin C 13 hop chét vi duoc tao thanh tir 3 nguyén t6 hoa hoc.

(b) Khéi lwong phan tir cia vitamin C 13: 6 X 12+ 8 X 1+ 6 X 16 = 176 (amu).

Yame :% »100% =40,91%.

Vay
8

%m, = x100% =4, 55%.

176 ° ’

i — % — 0
Jam, =~ x100% =54,54%.
Cau 2. [KNTT - SBT] Xac dinh thanh phan phan trim cta cac nguyén tb trong cac hop chat sau:
(a) Si va O trong hop chat SiO, (14 thanh phan chinh cua thiy tinh).
(b) Na va Cl trong hop chit NaCl (muébi an).
(Biét khéi lwong nguyén tir ciia Si = 28; O = 16; Na = 23; Cl = 35,5).
Huwéng din gidi
(a) Khéi lugng phan tir ciia SiO,: M =28 + 16 - 2 = 60 (amu).
%Si= 25 . 100% ~ 46,7 %; %0 = 216 00% ~ 53,3%
60 60
(b) Khéi luong phén tir cia NaCl: M = 23 + 35,5 = 58,5 (amu).
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%Na = 58.5 - 100% ~ 39,3 %; %0 = 52 g
Cau 3. [CTST - SBT] Bot thach cao c6 nhiéu tmg dung quan trong nhu: Tao hinh trong nhiing cong trinh
kién tric, 1am vat liéu xay dung, vira trat tuong, duc tugng, lam khuon duc chiu nhiét, ... Trong y té, no
con dung lam khung xwong, bo bot, khuén mau trong nha khoa, ...
Thanh phan chinh cta bot thach cao 14 hop chét (G) gom calcium va gdc sulfate (SO.).
(a) Xac dinh cong thic hoa hoc cta hop chét (G).
(b) Hiy cho biét trong phan tir hop chét (G), nguyén t6 nao ¢ phan tram (%) 16n nhat?

Huwéng din gidi

100% ~ 60,7%

I

(a) Cong thirc hod hoc chung cia (G) 1a Cax(SOsy)y .

Theo quy tic hoa tri, ta co: x x I =y x Il & x I 1
g y I 1
Chon x =1, y =1. Vay cong thirc hoa hoc cua hop chét (G) 1a CaSO..
b) Trong CaSO; co:
e Kﬁﬂgﬁgi) S BUOS 40+§(2):116 e~ W= ZIR0e
%S = KT x 100% = s2x1 x 100% = 23,53%
KLPT(CaSO4) 40+32+16 x 4 ’

%0 =100% —29,41% — 23,53% = 47,06%

Vay trong CaSOs, nguyén td O c6 phan trim 16n nhat.

Cau 4.

(a) Tinh phan trim khdi lwong cia mdi nguyén t6 trong cac hop chit sau: H,O, HNO;, Aly(SO.)s.

(b) Tinh phan trim khdi lwong cta N trong cac hop chat sau: NO,, HNO;, NH,NOs, (NH,),SO..

Pap s6: (a) HO (Yomyu = 11,11%; %mo = 88,89%)

HNO; (Yomy =1,59%; Yomy = 22,22%; Y%omo = 76,19%)

AL(SO4); (Yoma = 15,79%; Yoms = 28,07%; Yomo = 56,14%)

(b) NO; (Yomx = 30,43%) HNO; (Yomy = 22,22%) ;

NH4NO;3(Yomy = 35 %) (NH4):SO4(%my = 21,21%)

Cau 5. Hop chét calcium carbonate ¢6 phén tram khdi lugng cua Ca 1a 40%, cua C la 12%, con lai 1a O.
Biét rang khéi lwong phan tir ciia calcium carbonate 13 100 amu. Hay tinh khéi luong cia timg nguyén tb
trong 1 phan tir calcium carbonate.

bap $0: mc, = 40 amu; mc = 12 amu; mo = 48 amu

Cau 6. Mot loai oxide sat c6 phan tram khéi lugng cua sit (iron) 1a 70%. Biét rang trong mot phéan tir
oxide sit d6 co chira 2 nguyén tir sat. Hay tinh khoi lugng phan tir cia oxide sat trén.

Pap s6: KLPT = 160 amu

Céu 7. Mot hop chit cua nguyén to T hoa tri III v6i nguyén t6 oxygen, trong d6 T chiém 53% vé khoi
luong.

(a) Xac dinh khéi lugng nguyén tir va tén nguyén 6 T.

(b) Viét cong thirc hoa hoc va tinh khdi lugng phan tir ciia hop chit.

Pap s6: (a) KLPT =27 amu; T la nhém (b) ALO:3; Mo, = 102 amu

Céu 8. Copper sulfate ngdm 5 phén tr nudc (CuSO,.5H,0) 1a chat dugce ding dé chdng xodn cho 14 cay

ca chua.

a) Hay tinh phan tram khéi luong nguyén té Cu, S trong copper sulfate ngam 5 phan tir nudc.

b) Néu ding 500 g CuSO,.5H,0 phun cho ca chua thi cay trong c6 thé nhan tdi da bao nhiéu gam Cu?
Hudéng dan giai
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(a) Khoi lugng phan tir ctia CuSO4.5H,0 : 64+ 32+ 16x4+18x5= 250 (amu)

64 x 1

%Cu = == % 100% = 25,6%
32 x1

%S = 2;0 x 100% = 12,8%

(b) Néu dung 500 g CuSO,.5H,0 phun cho ca chua thi cdy trong c6 thé nhan t6i da sé gam Cu la
25,6% x 500= 128 (gam)

Cau 9. Thanh phan chinh cta phan dam 13 urea. Urea c6 cong thirc hoa hoc 1a CO(NH,),. Mot bac nong
dan da bon 5 kg phan dam (chtra 98% urea) cho rudng lua. Hoi rudng laa cé thé nhan t6i da bao nhiéu
kildgam nguyén t6 N tir lugng phan bon trén?

Huéng din giai
Khdi luong urea c6 trong 5 kg phan dam 1a: 5 x 98% = 4,9 (kg)
14 x2
60
Khéi lugng N ma rudng lta c6 thé nhan dugc 1a: 4,9 x 46,67%= 2,29 (kg)
Dang 3: Lap cong thirc héa hoc khi biét phan trim khdi lwong

Thanh phan N ¢6 trong urea 1a: %N = x 100% = 46,67%

LY THUYET VA PHUONG PHAP GIAI
Dang 3.1 Lap cong thirc hoa hoc khi biét phan trim khoi lwong
% Bai toan: Cho hop chit X c6 phan trim khdi lugng ctia cac nguyén td 1a %ma, %ms, ... Xac dinh
cong thirc héa hoc ciia hop chét X.
« Phuong phap giai
- Goi cong thirc hda hoc ciia X c¢6 dang: AB,.
Yam, _xM, _ x_%m,.M, Yoim, :%r‘nB
Y%m, yM, 'y %m,M

- Ta co: B4 hodcx:y= MA MB
- Tinh va rat gon thanh ti 1¢ hai s6 nguyén don gian nhat, thong thuong thi x, y 14 hai s6 nguyén nay.
Yam, : Yamy : Y |

M M M

A B C

B,C: thi ta dung cong thurc: x : y . z =
- Chu y: Vi hop chdt A
Dang 3.2 Lap cong thirc héa hoc khi biét phan trim khéi hrgng va khoi lwong phan tir
% Bai toan: Cho hop chat X c6 phan tram khéi luong cua cac nguyén t6 13 %ma, %ms, .... Khdi
lugng phan tir ciia X 1a Mx. Xéc dinh cong thitc hoa hoc ciia hop chat X.
+ Phuong phap giai
- Goi cong thirc hda hoc cua X c6 dang: AB,.

a a
—Mx.fdﬂ& = Xx=—"1;m :—Mx' fom, =y =—== CTHH.
100% M, 100% M.
m, _ M _ M, — xM, :y'ME — M,
[4] a a a

Ciich 1: Ta co- om, %m, 100% %m, %m, 100%

m, =
Cach 2:

= X, y= CTHH.

VD MINH HQA

Céu 1. Hay xac dinh cong thirc hoa hoc ctia hop chat X biét:

(a) Phan tram khéi luong ctia cac nguyén t6 trong X 13 40%S va 60%0.

(b) Phan tram khdi luong cua cac nguyén to trong X 13 70%Fe, con lai 1a O.

(¢) Phan trim khéi luong cia cac nguyén t6 trong X 1a 40%Cu, 20%S, con lai 1 O.
Pap s0: (a) SO; (b) Fe;0; (¢) CuSOyq
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Cau 2. Phan tich mdt hgp chat vé co Y, thay phan tram vé khoi lugng ctia cac nguyén t0 nhu sau:
45,95%K; 16,45%N; 37,6%0.

(a) Hay xac dinh cong thirc hda hoc cua Y.

(b) Tinh khéi lugng phan tir ciia Y.

Pap s6: (a) KNO; (b) Micno, — 85 amu
Cau 3. [CTST - SBT] Hop chét (Z) 1a khoang vat c¢6 anh kim va sic vang dong tir nhat t6i ddm. Mau séc
ctia khoang vat ndy di tao nén tén hiéu riéng ctia n6 12 vang ciia ké ngde (anh bén), do no tréng tuong tu
nhu vang. Trong hop chit (Z) ¢6 46,67% iron, con lai 14 sulfur.
(a) Xac dinh cong thirc hoa hoc ciia hop chit (Z).
(b) Tim hiéu trén internet, em hdy cho biét tén goi va mot sb tng dung caa (Z).
Huwéng din gidi
(a) Goi cong thuc hop chit (Z) 1a Fe,S,, ta c6:

KLNT Fe)x x 56 x X
0 = X 0/ — X o/ — 0
/oM. KLPT(FexSy) 100% KLPT (FexSy) 100% = 46,67%. (1)
KLNT(S|x y 32xy
() — 0/ — X 0/ — o/ _ 0/ — 0
/oms KLPT(Fexsy)me KLPT (FexSy) 100% = 100% - 46,67% = 53,33%. (2)
%Fe 56xx 46,67 X  46,67x32 1

Tir (1) va (2), ta c6 — =t 5=

" %S 32xy 53,33 y  53,33x56 2
Chon x = 1, y = 2. Vay cong thirc hoa hoc ctia hop chét (Z) 1a FeS..
(b) Tén goi ctia hop chit (Z) 1a pirit sat (iron pyrite). Pirit sit duoc st dung trong san xuat sulfur dioxide,
sunfuric acid.
Céu 4. Mot hop chat X c6 phan trim cac nguyén t6 1a 60%Mg va 40%0. Biét rang khéi luong phén tir
cua X l1a 40 amu. Hay xéc dinh cong thirc hoa hoc cua X.
Pap s6: MgO
Céu 5. [CTST - SBT] Hop chét (E) 1a oxide ctia nguyén t& M ¢6 hoa tri VI. Biét (E) c6 khdi luong phan
tir bang 80 amu va c6 60% oxygen. Hay xac dinh cong thirc hod hoc ctia hop chét (E).
Huwéng din gii
VI
Cong thire hod hoc chung cua (E) 1a MOy
Theo quy tic hoa tri, ta c6: x x VI=y x [l & §=%=%
Chon x = 1, y =3. Vay cong thurc hod hoc chung cuia (E) 1a MOs.
Ta c6: KLPT(MOs) = KLNT(M) + 16 x 3 = 80 amu = KLNT(M) =32 amu= M la S.
Vay cong thic hod hoc cta hop chét (E) 1a SOs.
Céu 6. Mot hop chat Y ¢6 phan trim cac nguyén to 13 40%Cu, 20%S va 40%0. Biét rang khéi luong
phan tur cua X 1a 160 amu. Hay xac dinh cong thirc hoa hoc cua Y.
Pap s6: CuSO,
Céu 7. [CD - SBT] Latic acid c6 chira nhiéu trong rau qua mudi chua va trong sira chua. Khéi luong
phan tir cta latic acid 1a 90 amu. Trong d6, thanh phan phan trim khdi lugng C 13 40%, H 13 6,67% va O
1a 53,33%. Hay x4c dinh cong thirc phén tir cia latic acid.
Huwéng din giii
Cong thue hoa hoc cua lactic acid 1a CsHgOs.
Huéng dan: Pit cong thire phan tir cia acid lactic 1a C,H,0,.
— Tinh khéi lwong cua C, H, O.
— Biét khéi lugng cia cac nguyén td trong phan tir, tinh duge x, y, z.
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Tén Gido Vién Soan: Nguyén Thj Van 7 , ’
Cau 8. Khoi thuoc 14 1am tang kha nang bi ung thu phoi, hoat chat c6 ddc trong thudc 14 1a nicotine. Phan
tich nguyén td dinh lugng cho thanh phﬁn phﬁn tram khoi lugng nhu sau: 74,07%C; 8,65%H; 17,28%N.
Biét rang khéi lugng phén tir clia nicotin 1 162 amu. Xac dinh cong thirc hda hoc cua nicotine.
Pap s6: C1oH1uN,
CAu 9. Dioxin 1a chit doc Hoa Hoc ma Quan doi Mi dung nhiéu trong chién tranh v&i muc dich lam rung
14 cay rimg, trong d6 nhiéu nhat 1a & Viét Nam. Phan tich nguyén té cho thay Dioxin c¢6 phan tram khi
luong cac nguyén td C, H va Cl tuong tmg 13 44,72%:; 1,24%:; 44,10%, con lai 1a oxygen. Biét ti khoi ctia
Dioxin so v6i nito (nitrogen) 1a 11,5. Xac dinh CTPT cua dioxin.
Pap s6: C,H,CLO;
Cau 10. [CTST - SBT] Dé phio hoa c6 nhiéu mau sic khac nhau, ngudi ta s& cho vao thudc phéo cac
chét phu gia tao mau. Céc chat phu gia ndy thudng la cac mudi cia mot s6 kim loai, trong d6 c¢6 mudi (Y)
g6m kim loai M va nguyén td chlorine. Biét (Y) ¢6 khéi lugng phan tir 1a 135 amu va M chiém 47,41%
theo khdi lugng. Xéac dinh cong thirc hoa hoc cua (Y).

Huwéng din gidi
Cong thure hoa hoc chung cua (Y) 1a MCl, (vi M ¢6 hoa tri n, Cl c6 hoa tri I).
Theo dé, ta c6: KLPT(MCl,) = KLNT(X) + 35,5 x n = 135 amu (1)

KLNT (M |x1 KLNT(M)x 1
9 =—————— X 0/ — o) _ .
/oM KLPT (MCln) 100% 135 x 100% = 47,41%. (2)
Tu (1) va (2), ta dé dang suy dugc: KLNT(M):E;=>M:CU

Vay cong thic hoa hoc cua (Y) 1a CuCl..

Cau 11. Khi phan tich vitamin A ta thu duoc 83,9 %C; 10,5%H, con lai 1a O. Biét réng khdi lugng phan
tr cua vitamin A 1a 286 amu. X4ac dinh cong thirc phan tir cia vitamin A.

Pap s6: CyH30

Céu 12. Khi phan tich thanh phan khdi luong cac nguyén tb trong vitamin C, thu dugc két qua: %mc =
40,91; %mo = 54,55; con lai 1a hydrogen. Biét ran khoi lugng phan tir cua vitamin C 1a 176 amu. Hay xéac
dinh cong thire phan tir cua vitamin C.

Pap s6: CsHsO

Dang 4: Lap cong thirc héa hoc khi biét ti 1& khoi lwong

LY THUYET VA PHUONG PHAP GIAI
% Bai toan: Cho hop chéat X c6 ti 1& khdi luong clia cac nguyén té ma : mg = a : b. Xéac dinh cong
thirc héa hoc cua hop chat X.
< Phwong phap giii
- Goi cong thirc hda hoc cua X ¢6 dang: A(B,.

m, xM, x_m,M, m, . mg

J A= T =

“Taco: e yMg y m.M, hodc x 1y = M, Mg
- Tinh va rat gon thanh ti 18 hai s nguyén don gian nhét, thong thudng thi x, y 1a hai s nguyén

nay.
- Néu d¢é bai cho thém khdi luong phén tir thi c6 thé tinh truc tiép ra x, y.

VD MINH HOA
Céu 1. [KNTT - SBT] Ti 1¢ khéi lugng giira hai nguyén t6 carbon va hydrogen trong hop chat methane
luon khong ddi 1a 3 : 1. Hay lap cong thirc hoa hoc ciia khi methane, biét khdi lwong cta nguyén tir C =
12; H=1.

Hudéng dan giai
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Tén Giao Vién Soan: Nguyén Thj Van
Goi cong thue cua khi methane 1a C.H,, ta c6:

m

m—zzéllz—;z%=>§=%=>x= 1,y=4=>CH,.
Cau 2. Hop chit X tao boi hai nguyén t 14 nitrogen va oxygen. Ngudi ta xac dinh duoc rang, ti 18 khoi
luong giira hai nguyén t6 trong X 13 my : mo = 7 : 12. Hay xéc dinh cong thirc hoa hoc va tinh khdi luong
phan tu cta X.

Pap s6: CTHH: NO,; Mo, - 46 amu

Cau 3. Hop chat Y tao boi hai nguyén t6 1a st (iron) va oxygen. Ngudi ta xac dinh dugc rang, ti 18 khbi
lugng giita hai nguyén t6 trong Y 1a me. : mo = 7 : 3. Hiy xac dinh cong thirc hoa hoc va tinh khéi lugng
phantircua Y.

Pap s6: CTHH: Fe,Os; M0, - 160 amu

Céu 4. Hop chat Z tao boi hai nguyén t6 13 luu huynh (sulfur) va oxygen. Ngudi ta xac dinh duogc rang, ti
1¢ khi luong giira hai nguyén t6 trong Z 1a ms : mo = 2 : 3. Hay xé4c dinh cong thirc hoa hoc va tinh khdi
lugng phan tir cua Z.

Pap s6: CTHH: SO;; Mo, - 80 amu

Céu 5. Hop chit T tao boi hai nguyén t6 13 magnesium va oxygen. Ngudi ta xac dinh duoc rang, ti 16
khéi luong gitra hai nguyén t6 trong T 1a my, : mo = 3 : 2. Hiy xac dinh cong thirc héa hoc va tinh khdi
luong phan tir ctia T.

Pap s6: CTHH: MgO; M0 = 40 amu

Phan C: Bai Tap Tir Cac DPé Thi Chen Loc
Cau 1: (trich tir de thi HSG truwong THCS Tran Pang Ninh-tp Nam Dinh)

Calcium la mot nguyén t6 hoa hoc c6 nhi€u trong xuong va rang, gitp cho xuong va rang chac khée. Thuc
pham va thuoc bo chira nguyén to calcium gitip phong ngtra bénh loang xuong ¢ tudi gia va phat trién chiéu
cao ¢ tré em.

a) Viét ki hiéu hoa hoc ctia nguyén tb calcium va ké tén ba thuc phim chira nhiéu calcium ma em biét.
b) Cac hop chit cua calcium c6 nhiéu timg dung trong doi séng. Calcium carbonate 14 thanh phan chinh
ciia da voi. Pa voi duge dung nhiéu trong cong nghiép san xuit xi mang. Calcium carbonate dugc tao
thanh tir Ca, C va O va c6 khdi lwong phan tir 1a 100 amu. Phan trim khéi luong cua cac nguyén t6 Ca, C
va O trong calcium carbonate lan luot 1a: 40%, 12% va 48%. Hay xac dinh cong thirc hoa hoc cua
calcium carbonate.
Biét khoi lwong nguyén tir ciia cac nguyén t6 :Ca = 40 amu, C= 12amu, O= 16amu.

’ Hudéng dan giai
a.Nguyén to calcium c6 ki hi¢u hoa hoc 1a Ca.

Ba thuc phém ¢ chira nhiéu calcium 1a: sita, ca hdi, dau phu, tom, hanh nhan, nam, trung, hai san...
b.Goi cong thirc cua Calcium carbonate la Ca, C,O,. Vay ta co:

(40x:100 ) x 100% =40% — x =1

(12y : 100 ) x 100% =12% — y =1

(16z: 100 ) x 100% =48% —z=3
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Tén Giao Vién Soan: Nguyén Thj Van
Vay cong thire ciia Calcium carbonate la: CaCOs.

Céau 2: (trich tir dé thi HSG trueong THCS Tho Son)
Vitamin C ¢6 cong thirc hoa hoc 18 C6H8Os.

a. Vitamin C 1a don chat hay hop chat? Giai thich.
b. Tinh khéi lugng phén tir ctia vitamin C.
c. Tinh thanh phan phan trim khéi lwong cia méi nguyén t6 trong vitamin C.
Huwéng din gidi
(a) Vitamin C 13 hop chét vi duoc tao thanh tir 3 nguyén t6 hoa hoc.

(b) Khéi luong phén tir cia vitamin C 13: 6 X 12+ 8 X 1+ 6 X 16 = 176 (amu).

Yam. = % »100% =40, 91%.

(c) Vay

Yam, :ﬁsﬁ >100% =4, 55%.

Yomy, :% »100% =54,54%.

CAu 3. (trich tir dé thi HSG truwong THCS The Son) Cho biét cong thirc hoa hoc ctia hop chit dugc
tao boi hai nguyén t6 X va O (oxygen); Y va H (hydrogen); 1an luot 1a XO, YH;.
Hay lap cong thirc hoa hoc cua hop chat gitta X voi Y, biét X va Y c6 hoa trj bang hoa tri ctia chiing
trong cac chat XO va YH;.
Huwéng din gii
Vi cong thire héa hoc ciia hop chét ciia X va O 14 XO nén X ¢6 hoa tri I1. Hop chét ciia Y va H 1a YH;
nén Y co hoa tri I11.
Goi cong thirc hoa hoc ciia hop chét giita X va Y 1a X, Y.
Ap dung quy tic hoa tri:
a_II 3
a-IlI=b- - 1I=> b_ =3 —=>a=3;b=2.
Cong thirc hoa hoc cua hop chét gitra X va Y 1a X5Y>.

Cau 4. (trich tir dé thi HSG truwong THCS Tho Son)

Tinh x va ghi lai cong thirc hoa hoc ciia cac hop chét sau:
- Hop chit K»(SO,), c6 KLPT 14 174 amu.
- Hop chit Ca,(PO.), c6 KLPT 1a 310 amu.
- Hop chit Cu(NO:), c6 KLPT 14 188 amu.
- Hop chit CO; ¢6 KLPT la 44 amu.
Huwéng din giii

KLPT

K(5000-392 +32x+ 164x=174 = x=1= CTHH: K,SO,
KLPT _

(00 =40 x +31.2+ 16.8 =310 x=3 = CTHH: Cas(PO.),
KLPT,

(NG = 64 + 14X + 16.3.x =188 x=2 = CTHH: Cu(NOs),
Céu 5. (trich tir dé thi HSG huyén Son Péng- Bic Giang)Pé phao hoa c6 nhiéu mau sic khac
nhau, ngudi ta s& cho vao thuc phao cac chit phu gia tao mau. Cac chit phu gia nay thuong 1a
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Tén Giao Vién Soan: Nguyén Thj Van
cac mudi cia mot s6 kim loai, trong d6 ¢6 mudi (D) gobm nguyén t6 kim loai M va nguyén t6
chlorine Cl. Biét (D) c6 khdi lugng phan tir 12 135 amu va M chiém 47,41% theo khdi luong. Xac
dinh cong thirc hoa hoc cua D.
Huwéng din gidi
- Phan tram theo khoi luong cua Cl 1a: %C = 52,59%
- Goi cong thure hoa hoc cua D la: MCl,
- Theo baitacod:y =2
- Vi khéi lugng phan tir cia D bang 135 amu nén:
Mx + 71 =135
x =1
~ M =64
M.x = 64 T M 1acCu
Cau 6. (trich tir d& thi HSG huyén Quynh Luu- Nghé An)
a. Hop chat sulfur trioxide c6 cau tao tir nguyén to sulfur (hoa tri VI) va oxygen.
- Em hdy xac dinh cong thire hoa hoc cua sulfur trioxide. ’
- Em hay tinh thanh phan phan tram moi nguyén t6 c6 trong hop chat sulfur trioxide
b. Phan tir Iron (III) sulfate gom nguyén t6 iron chiém 28%, nguyén t6 sulfur chiém 24% con lai la
nguyén to oxygen. Khoi luong phén tr cta hop chat Iron (III) sulfate 1a 400 amu. Em hay xac dinh cong
thirc hoa hoc cua hop chat Iron (III) sulfate. )
) Hwéng dan giai
a, Goi cong thirc hoa hoc cua hop chat gitra S(VI) va O(II) 1a S,Oe.

Ap dung quy tic hoa tri:
a_ I _1__ _,,_
a-Vi=b-II= b= VI3 =a=1;b=3.
Cong thire hoa hoc cua sulfur trioxide 1a SO;
Y5 :E >100% = 40%.
80
3x16

%0 =—— x100% =60%.
80

b, Goi cong thirc hoa hoc cua iron (III) sulfate 1a Fe,S,0,
Ta co: (28x :400) x100%=28% — x=2
(32y : 400) x 100%=24% — y =3
(16z : 400) x 100%=48% — z =12
Vay cong thire hoa hoc cua iron (III) sulfate 1a Fe,S;0,, hay Fe;(SO4)s

Cau 7. (trich tir dé thi HSG huyén Thanh Oai - HN) Calcium oxide (v6i song) duogc sir dung trong xay dung,
san xuét gidy, san xuét thuy tinh, cai tao d4t chua... Lap cong thirc hoa hoc ctia voi sdng biét thanh phan %
theo khdi luong cua Ca, O lan luot 1a 71,43% va 28,57%, khéi luong phén tir cua voi séng la 56 amu.

Huéng dan giai
Goi cong thure hoa hoc ctia Calcium oxide (voi song) 1a Ca,Oy

Ta co:
40.x.100%

9% Ca =96 =71,43% =x=1
16.y.100%

% O =96 =28,57% =y =1
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Vay cong thire hoda hoc ctia Calcium oxide (voi song) 1a CaO.

Céu 8. (trich tir dé thi HSG truwong THCS Hiru San) Trong quéa nho chin c6 chira mot loai duong co
thanh phan nguyén t6 vé khdi luong 1a: 40% C; 6,7%H; con lai 1a O va c6 khéi lugng phan tir bang 180
amu. Xac dinh cong thirc phan tir ctia loai duong trén.
Hwéng din gidi

Goi cong thuc hoa hoc cua loai duong trén la CyH,O,
Ta c6: %0= 100% - (40% +6,7%)=53,3%
(12x :180) x100%=40% — x=16

(1y : 180) x 100%=6,7% — y =12

(16z : 180) x 100%=53,3% —z=16
Vay cong thirc hoa hoc cta loai duong nho 1a CeH .05
Céu 9. (trich tir dé 6n HSG) Latic acid c6 chira nhiéu trong rau qua mudi chua va trong sira chua. Khoi
lwong phén tir cia latic acid 1a 90 amu. Trong d6, thanh phan phan trim khéi lugng C 14 40%, H 13 6,67%
va O 1a 53,33%. Hay xac dinh cong thirc phan tir cta latic acid.

Huwéng din gidi

Goi cong thure hoa hoc cua lactic acid 1a CcH,0O,
Ta c6: (12x :90) x100%=40% — x=3

(1y : 90) x 100%=6,67% — y =6

(16z: 90) x 100%=53,33% —z=3
Vay cong thire hoa hoc cua lactic acid 1a C;HqO3
Cau 10. (trich tir d¢ 6n HSG) Ammonium carbonate 1a hop chat dugc dung nhiéu trong phong thi
nghiém, cong nghié¢p, nong nghiép, y té, ... N6 con duoc goi la ammonia cua thg lam béanh va la tién than

cua cac chat men hién dai hon nhu baking soda va bot né.

Banh bao c6 stir dung bot no Ammonium carbonate
a) Hay xac dinh cong thirc hoa hoc ctia hop chdt ammonium carbonate.
b) Tinh phan trim (%) ctia nguyén t6 N trong hop chat trén.
| | Huwéng din gidi

a) Cong thirc hoa hoc chung: (NHg ) (CO3)y

I 2
Theo quy tic hoa tri, taco: x x I=y x [[ = ¥ Lk,

Chon x =2,y = 1. Vay cong thirc hoa hoc ctia hgp chat nay 1a (NH,),CO:s.

b) Trong (NH),CO; co:
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ooN=— RNTNIX2 4606 = 142 % 100% = 29,2%
KLPT((NHg4),CO3) (14+1x4)x2+12+16 %3

Cau 11. (trich tir & 6n HSG) Bot thach cao c6 nhiéu ing dung quan trong nhu: Tao hinh trong nhiing

cong trinh kién trac, 1am vat liéu xady dung, vira trat tuong, dic tugng, lam khudn dic chiu nhiét, ...

Trong y t&, n6 con dung lam khung xuong, bo bot, khuén miu trong nha khoa,...
Thanh phan chinh ctia bot thach cao 13 hop chat (G) gém calcium va gbc sulfate.
a) Xac dinh cong thirc hoa hoc ctia hop chit (G).
b) Hay cho biét trong phan tir hop chat (G), nguyén t6 nao co phan trim (%) 16n nhat?
Huwéng din giai
Il Il

(a) Cong thirc hoa hoc chung cua (G) 1a Cax (S04 )Y.

x 1

Theo quy tic hoa tri, ta co: x x [I=y x [ = ¥ T,

Chon x = 1, y = 1. Vay cong thirc hoa hoc ctia hop chat (G) 1a CaSO..

b) Trong CaSOj, co:

goca=NT(CAIXT 1 ng0e=— 40XT 100%=29,41%
KLPT(CaSO,) 40+32+16x4

95 = NTOIXT _q00 . 32XT 16006 = 23,539
KLPT(CaSO,) 40+32+16x4

%0 = 100% - 29,41% — 23,53% = 47,06%

Vay trong CaSOs, nguyén t6 O c6 phan trim 16n nhét.

Luwu i

- Khong duoc str dung céc bai tap thién vé toan nhiéu, chii yéu khai thac ban chit hoa hoc
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