Hoang Thi Thuy Trang

CHUYEN PE 2 - NGUYEN TO HOA HQC - PONG VI - NGUYEN TU

KHOI TRUNG BINH
Phin A: Li Thuyét
- Nguyén té hod hoc  : 14 tip hop nhimg nguyén tir cing loai c6 ciing s6 proton trong hat
nhan duoc goi 1a nguyén t6 hoa hoc.
- Podngvi - 14 tap hop cac nguyén tir c6 cung sd don vi dién tich hat nhan (sé

proton) nhung khac sb neutron.
- Nguyeén tir khéi trung binh:
- Cong thuc
ALK, TA X, TALK, TLLAK,
| 00
- Trong do A, A, As,... 1a s6 khéi cua céc déng VI.
- X, X2, Xs,... 1a thanh phin % cua cac dong vi.

A=

Phin B: Bai Tap Puoc Phan Dang
Dang 1: TINH NGUYEN TU KHOI TRUNG BiNH
- Phwong phap: St dung cong thure tinh toan
e ALK, TA X, TALK, TLLAK,
1 00
- Trong d6 A, Ay, As,... 1 s6 khi cia cac dong vi.
- X1, X2, Xs, ... 1an luot 13 s6 nguyén tir cac dong vi
hoac

X1, X2, X3, ... 1an luot 1a thanh phﬁn % cua cac déng Vi.
(néu dé cho dang phan tram thi tong gia tri X, + x5 + ... + X, = 100%)
Vi du minh hoa:

; ®Cu SCu ,
Vi du 1: Copper trong ty nhién ¢6 2 dong vi 2, 277 v{i ty so la 245/105. Tinh nguyén tu
khéi ctia Copper. Tinh phan trim vé sb nguyén tir mdi dong vi.

Huwdng dan giai:

Theo dé ta co:
A, =065
A, =63
X, =245
X, =105
ADCT:
.-%.; = AX TA,X, _ 65.245+63.105 _ 644

X, X, 245 + 105
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63
Vi du 2: Mot thanh Copper chtra 2 mol Cu. Trong thanh Copper d6 c6 2 loai dong vi la 2
65

29CUV('yi ham lugng tuong g 1a 25% va 75%. Hoi thanh Copper d6 nang bao nhiéu gam?

Cu va

Hudéng dan giai:
Theo dé ta co:

A =03
A, =05
x,-=25
X, =175
ADCT
Acw = AX TALX, _ 03.25+65.75 _ 645
X, X, 25+ 75

79 8l
Céu 1: Trong tu nhién Bromine c6 hai dong vi bén: 35Brchiém 50,69% soO nguyén tu va 35Brchiém

49,31% sb nguyén tir. Hay tim nguyén tir khdi trung binh ctia Bromine.

‘A . Y . A . 23Na \ 24Na
Céu 2: Trong ty nhién sodium ton tai 2 dong vi la 11 "7(96,5%) va 11

trung binh cua sodium.
Cau 3: Trong ty nhién, Aluminium c6 2 dong vi bén 1a YAl (chiém 96%) va *Al.

. Xéc dinh nguyén tir khoi

a. Tinh nguyén tir khéi trung binh ctia aluminium.
b. Tinh khéi lvgng mdi dong vi trong 2 mol Al
Cau 4: Mot thién thach dugc tim thiy ¢ trung tdm Indiana chira ddu vét ciia khi neon (Ne), khi nay
co nguén géc tlr gi6 clia mit troi khi thién thach di qua hé mat troi. Phan tich mot mau khi cho
thdy n6 bao gdm 91,84% °Ne (khéi luong 19,9924 amu), 0,47% *'Ne (khdi lugng 20,9940 amu)
va 7,69% *Ne (kh6i lwong 21,9914 amu). Khdi luong trung binh ctia Ne trong gié mit troi 1a
bao nhiéu?
Cau5: Argon tich ra tir khong khi 1a hdn hop ba déng vi : 99,6% AT ; 0,063% “Ar; 0,337%
PAr . Tinh thé tich ciia 15 gam Argon & diéu kién chuan.
Cau 6: Trong tu nhién silicon (Si) c6 3 déng vi v6i phan traim s6 nguyén tir nhu bang nhu hinh
bén. Tinh nguyén tir khéi trung binh cta silicon?

Phan tram so .
Ddng vi nguyén tir Nguyén tir khoi
*si 92,21 27,98
¥Si 4,70 28,98
Y54 3,09 29,97

Cau 7: Lithium c6 hai dong vi bén 12 °Li va "Li. Phd khéi ctua nguyén tir Li duoc cho trong hinh dud
i day. Hay xac dinh nguyén tir khéi trung binh cua Lithium.
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Phan tréim so nguyén W dong vi (%)
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7.5%
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Ti I& nguyén t& khéi/dién tich

Cau 8: Biéu d6 bén dudi thé hién phé khéi lugng ctia mot mau déng tu nhién.

fLiy

50

61 -4 63 &4 65 (1] 67
Mazs Mle

Nguyén tir khdi ciia mau dong nay la:
Cau 9: Cho thanh phan phan trim cac dong vi clia 2 nguyén t6 Ar, K 1a

PAr AT Ar 2K 2K oK
99,63% 0,31% 0,06% 93,26%  6,73% 0,01%

a. Tinh nguyén tir khéi trung binh cta Ar va K.

b. Giai thich tai sao Ar c6 s6 hiéu nguyén tir nho hon K nhung lai ¢6 khéi luong nguyén tir

trung binh 16n hon.
oA , A .0 70 B0 Y \ A A s s

Céu 10: Trong tu nhién oxygen c6 3 dongvi ¢, ¢, ¢ lan lugt chiém thanh phan phan tram la
X1, X2, Xs%. Biét x;= 15x,va X, - Xo= 21x3. Tinh khdi lvong trung binh cta oxygen.

Cau 11: Potassium (K) 1a mot trong s cic nguyén t6 hoa hoc quan trong d6i véi co thé con ngudi.
Thiéu kali, co thé d6i mat voi nguy co thiéu co, liét co va r6i loan nhip tim, ... Kali dac bi¢t can
thiét cho hé than kinh. Sy sut giam néng d6 kali trong mau c6 thé anh huong dén kha ning xay ra
xung than kinh cta co thé. Kali ciing 12 nguyén to rat can thiét cho cay trong, dic biét 1a cho
nhiing cay an qua.

9K (93,258%), 2K (0,012%)

Trong ty nhién kali ¢6 3 dong vi la : ?
a. Tinh nguyén tir khdi trung binh ciia potassium.
b. Chudi 13 mét trong nhitng hoa qué giau kali. Khi thi diu nhiéu van dong vién tennis thuong
an chudi dé bd sung kip thoi luong kali cho co thé. Mot qua chudi nang 150 gam chira 420
mg kali. Tinh khéi luong mdi loai dong vi kali trong qua chudi nay.
c¢. Kali luon ton tai trong mau ngudi véi mot ndng do on dinh. Mot ngudi trudng thanh ning
70 kg ¢ lwong mau trong co thé 13 5 1it, ¢6 chira luong kali trong méu tir 0,69 - 0,986 gam.
Tinh ndng d6 kali (mmol/l) c6 trong mau ngudi trudng thanh.
Cau 12: Trong co thé con nguoi, phosphorus c6 vai trd vo ciing quan trong. Phosphorus tham gia
vao qua trinh dy trit va str dung ning luong cta co thé, kich thich sy ting trudng, duy tri va sta

V3 15K (6,73%)
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chira cac mo va té bao bi tén thuong. Tham gia tong hgp DNA va RNA. Can bang va sir dung

céc loai vitamin nhu vitamin B va D ciing nhu cac khoang chat nhu iodine, magnesium va zinc.

Pdng vi 1a tap hop cac nguyén tir ctia cting mot nguyén t c6 cing sd proton nhung khéc nhau s6

neutron. Trong tu nhién phosphorus ton tai 3 dong vi bén 1a P (4.2%), (P (94.8%) va 1P

a. Tinh nguyén tir khéi trung binh ctia phosphorus.

b. Budi 1a loai trai ¢6 chira nhiéu phosphorus. Mot qua buéi nang 800 gam thi ¢ chira 800 mg
phosphorus. Tinh khéi luong mdi loai ddng vi trong qua budi nay.

¢. Mot nguoi truong thanh nang 50 kg thi c6 luong mau khoang 4 litz. Ham luong phosphorus
do dugc ¢ nguoi truong thanh ndy co gid tri 0,68 gam — 0,94 gam. Tinh ndng d6 mol
(mmol/L) c6 trong mau cua ngudi truong thanh do.

Cau 13: Calcium 1a mot trong s6 cac nguyén té hoa hoc quan trong d6i v6i co thé con ngudi . thiéu
calcium, co thé d6i mat vai nguy co yéu co, liét co va roi loan van dong,... calcium dac biét can
thiét cho su phat trién ctia xwong. Sy sut giam ndng do ctia calcium trong mau c6 thé anh huong
dén kha nang chac khoé ctia xwong. Calcium ciing 1a nguyén t6 can thiét cho cay trong, dic biét
1a cho nhung cay an qua.

Dong vi 14 tap hop cac nguyén tir cia cing mot nguyén t ¢6 cing sb proton nhung khac nhau s6

\ \ \ 4 [y 20 4 A%
neutron. Trong tu nhién calcium ton tai 3 dong vi bén Ia (2 (4,0%), 5,Ca f-":;l_1'_1'{:']'vz‘1

2oCa (1%).

a. Tinh nguyén tir khoi trung binh cia calcium.

b. Chudi 13 mot trong nhing hoa qué giau kali. Khi thi diu nhiéu van dong vién tennis thuong
an chudi dé bd sung kip thoi luong kali cho co thé. Mot qua chudi nang 200 gam chira 600
mg calcium. Tinh khdi lugng mdi loai dong vi calcium trong qua chudi nay.

¢. Calcium ludn c6 mit trong méau ngudi v6i ndng do 6n dinh. Mot ngudi trudng thanh ning
60kg c6 lugng méu trong co thé 14 4 lit, ¢6 chira lugng calcium trong mau tir 0,8 — 0,9 gam.
Tinh ndng d6 calcium (mmol/L) c6 trong mau ngudi trudng thanh.

Dang 2: TINH THANH PHAN PHAN TRAM MOI PONG VI - TINH SO KHOI - SO
NGUYEN TU CUA CAC PONG VI.
- Phwong phap: St dung cong thure tinh toan
ALK, TA X, TALK LA,
1 00
- Trong do A, Az, As,... 1a s6 khdi cua cac déng Vi.
- Xy, X2, X, ... lan lugt 12 86 nguyén tir cac dong vi

A=

hoidc
X1, X2, X3, ... 1an luot 14 thanh phﬁn % cua cac déng Vi.
Rap cac gia tri vao cong thirc dé tim gi tri con khuyét.
Vi du minh hoa
Vidu 1: Copper (déng) 1a loai vat dung dé dat mong va udn luon, c6 kha nang dan dién, dan nhiét
t6t. Vi thé ddng ddng duoc str dung rat nhiéu trong san xuit nguyén liéu. Cac do dung tir ddng nhur:
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day dién, que han déng, tay cam va cac do dung ndi that trong nha, cac tuong dlic, nam cham dién,
65

cac dong co may moc, va con rat nhi€u nita... Trong tu nhién, Copper c6 hai dong vi bén = CU va
63
2CU . Nguyén tu khoi trung binh ctia dong 1a 63,54. Tinh thanh phan phan trdm cua moi dong vi.
Huéng din gidi:

Theo dé ta cé:

A =65

A, =63

A =63,54

Gifi:

Géi phQh tr'm ciia @ng vP “Culux %

G&i phCh tr’m cfia @ng P ©Cu Ij1 (100-x) %
ADCT :

_ A A, x, _ B5x +63.(100-x)
X, 4%, 100

= 6354

Cu

= x=27
\ \ . 65Cu
= Phan tram ctia dong vi 212 27%
\ \ 63Cu
Phan tram cua dong vi 2 ~"1a 73%
Cau 1: Tinh thanh phan % cac dong vi ciia Carbon biét Carbon ¢ trang thai tu nhién c6 2 dong vi
bén 1a 4"°C, *C. Biét nguyén tir khéi trung binh ctia Carbon 1a 12,011.
Cau 2: Boron 1a nguyén t6 c6 nhiéu tac dung dbi voi co thé ngudi nhu: 1am lanh vét thuong, didu
hoa ndi tiét sinh duc, chdng viém khdp... Do ngon chiy c6 mau dic bietej nén boron vo dinh

. .10 u .
hinh dugc dung lam phéo hoa. Trong ty nhién c6 hai dong vi bén: 5B va 5B. Nguyén tir khoi

trung binh bang 10,81. Tinh phan trim sd nguyén tir mdi dong vi.
Cau 3: Trong ty nhién, potassium c6 2 ddng vi bén 1a *K va *'K. Nguyén tir khéi trung binh cia
potassium 1 39,12. Tinh % mdi loai dong vi trong tu nhién clia potassium.

Cau 4: Nguyén tir khdi trung binh ctia Bromine 1a 79,91. Bromine c6 hai dong vi, biét dong vi
79

35Brchiém 54,5%. Hay xac dinh nguyén tir khdi ctia dong vi 2.

Cau 5: Nguyén tir khdi trung binh cta vanadium (V) 13 50,9975. Nguyén t6 V ¢6 2 dong vi trong do
dong vi %V chiém 0,25%. Tinh s6 khdi ctia nguyén tir con lai.

Cau 6: NTKTB cua Silver 1a 107,87. Trong tu nhién Silver c6 2 dong vi, trong d6 '®4;;Ag chiém
44%. Xac dinh s6 khdi va viét ki hiéu nguyén tu cua dé)ng vi con lai.

Cau 7: Biét rang nguyén t6 agon c6 ba ddng vi khac nhau, img véi s6 khdi 36, 38 va A. Phan trim cac
dong vi twong tmg 1an lugt bang : 0,34% ; 0,06% va 99,6%. Tinh s6 khdi ciia dong vi A ciia nguyén
t6 agon, biét ring nguyén tir khdi trung binh ctia agon bang 39,98.



Hoang Thi Thuy Trang

Cau 8: Neon co 3 ddong vi bén trong tu nhién, ti 1& phan trim s6 nguyén tor mdi dong vi :
“Ne(90,9%); “Ne(0,3%),, ~ Ne(8,8%) p rang nguyén tir khdi trung binh ctia Ne 13 20,18.
Tinh gia tri A,.

Cau9: Nguyén t6 X c6 3 dong vi 1a X, chiém 92,23%, X, chiém 4,67% va X chiém 3,10%. Tong
s6 khoi ctia 3 dong vi 1a 87. S6 neutron trong X, nhiéu hon trong X 1a 1 hat. Nguyén tir kh6i
trung binh cua X 1a 28,11.

a. Hay tim X, X, va X.
b. Néu trong X, c¢6 sb neutron bang s proton. Hiy tim s6 neutron trong nguyén tir ctia mdi

loai dong vi.

Dang 3: TINH TOAN PONG VI CO LIEN QUAN PEN SO HAT CAU TAO.
Phwong phap:
- Can nhé céc loai hat ciu tao nén nguyén tu:
pretn =}'seht| 2p+n=Yserit
p=e )
Nh : e: @htehan ()
p: @Mhtkhd g (4)
n : kheng mang @h th
- Cong thire tinh s6 khdi: A=p +n.
- Cong thire tinh nguyén tir khéi trung binh.
Vi du minh hoa:
Vidu 1: Carbon c6 2 déng vi bén. Déng vi thir nhit c6 6 proton, 7 neutron, chiém 1,11%. Déng Vi
thir hai c6 it hon dong vi thir nhat 1 neutron.
a. Viét ki hiéu nguyén tir cia cac dong vi Carbon.
b. Tinh nguyén tir khdi trung binh ciia Carbon.
Huéng din gidi:
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Theo @rata ca:
P =p, =6
n =7
A=6+7=13
n=n-1=7-1=6
A, =6+6=12
X, =1,11%

X, =100- 111 =98,8%%
K Yhi Qu nguy2n t cfia c_c G&ng vPljx
“Cwic.
b. ADCT tfth nguyen t6 khéi trung bxh:
Ax +A x, 13111+129889
oo 100
Cau 1: Dong c6 hai dong vi bén. Pong vi thir 1 ¢6 29 proton va 36 neutron, chiém 30,8%. Pong vi
thir 2 ¢6 it hon dong vi thir nhat 2 neutron. Tinh nguyén tir khdi trung binh ciia dong.
Cau2: Nguyén t6 X c6 2 dong vi, dong vi X, c6 tong hat 1a 92 trong d6 hat mang dién nhiéu hon
hat khéng mang dién 1a 24. Tinh s hiéu nguyén tir va s6 khdi ctia dong vi nay.
Dong vi X, ¢6 s6 khdi nhiéu X, 13 2 neutron. Viét ky hiéu ctia ddng vi X,. Trong tw nhién X; chi
&m 73%. Tinh nguyén tir khdi trung binh cta X

Ac= =12,0111

27

Cau 3: Mot nguyén td X co6 hai dong vi v6i ti 18 sd nguyén tir 1a 23 . Hat nhan nguyén tir X c¢6 35
proton. Trong nguyén tir ctia ddng vi thir nhat c6 44 neutron. S6 neutron trong nguyén tir ciia
ddng vi thir hai nhiéu hon trong ddng vi thir nhét 13 2 neutron. Tinh nguyén tir khdi trung binh
clia nguyén t6 X.

Cau 4: Nguyén t6 A co6 hai dong vi X va Y. Ti 1& s6 nguyén tir ctia X : Y 14 45 : 455. Tong sb hat
trong nguyén tir cia X bang 32. X nhiéu hon Y 13 2 neutron. Trong Y s6 hat mang dién gép 2 1an
s6 hat khong mang dién. Tinh nguyén tir luong trung binh ctia A.

Cau 5: Hon hop hai dong vi c6 nguyén tir khoi trung binh 1a 40,08, hai dong vi ndy c6 s6 n hon
kém nhau 13 2. Dong vi ¢6 s6 khbi nho hon chiém 96%, con lai 1a % cac nguyén tir c6 sb khdi
16n hon. Xac dinh s6 khdi cia mdi dong vi?

Cau 6: Co 3 ddng vi ciia nguyén td X, ma tong sd hat trong 3 nguyén tir ddng vi 1a 75. Trong dong
vil, sb p béng sb6 n, déng vi 2 ¢6 s6 n kém thua déng vi3lal.

Xéc dinh s6 khéi cia mdi dong vi?
Trong X, s6 nguyén tir ciia cac dong vi 1, 2, 3 1an luot theo ti 16 115:3:2. Tim khéi lwong mol
trung binh cua X?

Cau 7: Mot nguyén té X c6 3 dong vi *'X (79%), “2X (10%), ~*X (11%). Biét tong s6 khdi ctia 3
ddng vi 1a 75, nguyén tir lugng trung binh cua 3 dong vi 1a 24,32. Mit khac s6 neutron ciia dong
vi thir 2 nhiéu hon sb neutron déng vi 1 1a 1 don vi, A1, A2, A3 lan lugt 1a bao nhiéu?
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Cau 8: Nguyén t6 X c6 2 dong vi A va B. Ti 1é s6 nguyén tir ciia 2 dong vi A va B 13 27: 23. Pong
vi A ¢6 35p va 44n. Dong vi B nhiéu hon dong vi A 2 neutron. Xac dinh nguyén tir khdi trung
binh cua X.

Cau 9: Mot nguyén td R co 3 déng viX, Y, Z, biét téng s6 hat cua 3 déng Vi b::ing 129, s neutron
dong vi X hon dong vi Y mot hat. Pong vi Z c6 s proton bang sd neutron.

Xéc dinh dién tich hat nhan nguyén tir va s6 khoi cua 3 déng viX,Y,Z?

. . 4 B c C 2 A
Céu 10: Mot nguyén t6 ¢6 3 dong vi: 2 X (92,3%), 2 (4,7%), Z X (3,0%). Biét tong s6 khoi cia 3
ddng vi 1a 87. Tong khdi lugng ciia 200 dong vi nguyén tir X 1a 5621,4. Mt khac s6 neutron
B . A
trong X nhiduhon zX 1 don Vi.
a. Tim céc s6 khdi A, B, C

b. Biét 7X c6 sb proton bang sb neutron. Tim X

Cau 11: Nguyén t6 X c6 3 dong vi 1a X, chiém 92,3%, X, chiém 4,7% va X chiém 3%. Tong s
khéi ciia 3 dong vi bang 87. S& neutron trong X, nhiéu hon trong X, 13 1 hat. Nguyén tir khéi
trung binh ctua X 1a 28,107.
a. Hay tim s6 khdi cua mdi dong vi.
b. Néu trong X, c¢6 sd proton bang s6 neutron, hiy xac dinh s6 neutron trong mdi déng vi.

Céu 12: Cho hop chit XY, tao boi hai nguyén t6 X, Y. Y ¢6 hai dong vi : Y chiém 55% s6 nguyén
tr Y va dong vi oy, Trong XY>, phan trim khdi luong cua X 14 bang 28,51%.

Tinh nguyén tir khdi trung binh ctia X, Y.

Cau 13: Chlorine c¢6 2 dong vi bén. Pdng vi thir nhit c6 sb khdi 1a 37, ¢6 17p, chiém 25%. Nguyén
tir khéi trung binh chlorine 1a 35,54. Viét ki hiéu nguyén tir cua hai dong vi chlorine.

Cau 14: Dong c6 hai dong vi bén. Pong vi tht nhat co 29p, 36n, chiém 30,8%. Nguyén tir khoi
trung binh Cu 14 63,54. Viét ki hiéu nguyén tir hai dong vi ctia dong.

Cau 15: Mot nguyén t6 X gom hai dong vi 1a X, va X,. Pong vi X, ¢ tong s6 hat 1 18. Pong vi X
, ¢6 tong sd hat 13 20. Biét rang % cac dong vi trong X bang nhau va cac loai hat trong X, ciing
bang nhau. Xéac dinh nguyén tir khdi trung binh cta X?

Dang 4: TINH TOAN PONG VI LIEN QUAN PEN SO HAT, THANH PHAN PHAN
TRAM, KHOI LUQONG CUA MOI PONG VI TRONG CONG THUC HOA HQC.
Phwong phap:
- Can xéc dinh hét cac gia tri:
+ A, Ay, ... As
+ X2, X2, ... Xn.
- Tinh sé mol mdi dong vi.
- Tinh s6 nguyén tir = n.Na.
- Trong do: n 13 s6 mol cta ddng vi.
Na 12 s6 Avogadro : 6,022.10%.
Vi du minh hoa:
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. 10 1 ,
Vi du 1: Trong tu nhién Boron (B) c6 hai dong vi: sB va 5B. Nguyén tr khoi trung binh cta
Boron 10,81.

a. Tinh phan trim ctia mdi dong vi.

3\ r 10 r b l 1
b. Tinh phan tram khoi lugng ;B trong acid boric H;BO; (Biét H 1a dong vi H ; O la dong vi

10

¢. Tinh s6 nguyén tir 5B co trong 6,6 gam NaBO..
Huwdng dan giai:
A, =10
A, =11
A =1081
Gifi:
Gai phCh tr'maia @ng vb "B Iux %
Gai phCh tr"maia @ng vb B I (100-x) %

ADCT :
A-E _ AL AL X, _ 10.x +11.(100-x) _ 1081
X, 9, 100
= x=81

PhCh tr"m @ing vb °B I 81%
_ PhQntr'm @ng vb B 111(100-81) =19%

b. Khéi lugng mdi dong vi trong 1 mol B.
i 10
- SO mol cua 5Blz‘1 : 0,81 mol
. 1
_Sémol cua 5B1a: 0,19 mol
- Dung 1 mol H;BO; thi khéi lugng ciia H;BO; = 1.(1.3+10,81+16.3) = 61,81 gam.
-Co6 1 mol B

a

op L 8l =0,81 mol
100

=>g0omol cia 5 =

B _ 08L10=81gam

=>khoi lugng cua >

10 n"arnuE = 81 100% =13,10%
=> phan tram khéi lugng ciia 5° = 61,81
6,6 _ 660
c. S6 mol cia H;BO, = 1.3+10,81+163 6181
0 660 81 2673 ol

34 mol 58— 6181100 30005
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2673
, 10 =
Sé nguyén tir 55= 30905 6,022.10% = 5,21.10” nguyén t.

2 37 14 r 1 3\ 1

Cau 1: Trong ty nhién dong vi 1 Cl chiém 24,23% s0 nguyén tir. Tinh thanh phan phan tram veé

r 37 1 1 r 35 1
khoi luong 1Cl c6 trong HC1O4 va phan tram veé khoi luong 17Cl c6 trong KC1Os (v6i H 1a dong
1 H . 160 . 39 K
vil ;Oladongvi 87 ;Kladongvi 1°)?
Cau2: Trong tu nhién, nguyén té chlorine c6 2 dong vi 1a *°C1 va *’Cl. Nguyén tir khdi trung binh
ctia chlorine 14 35,5. Trong hop chat HCIO,, nguyén tir ddng vi *Cl chiém 26,12% vé khéi
luong. Xéac dinh cong thirc phan tir ciia hop chat HCIO.
b 37 r r 1 N N

Céau 3: Trong tu nhién dong vi 17Cl chiém 24,23% s6 nguyén ti. Tinh thanh phan phan tram vé

37 ) 35
khoi lugng V7 | c6 trong HCIO,4 va phan tram vé khoi luong 17Cl c6 trong KCIOs (véi H 1a

2\ 1 1 16 N 39 r
dong vi H ; O ladong vi 50 ; K1adong vi 19 K )? Cho nguyén tur khoi trung binh cta Chlorine
bang 35,5.
r M 2
Céau 4: Hydrogen c6 nguyén tir khoéi 1a 1,008. Hoéi ¢6 bao nhiéu nguyén tur cua dong vi H trong 1
. . 1 2
mL nudce (cho rang trong dihydrogen monoxide (H>O) chi cé dong vi H va 1H
lugng riéng cua nudce la 1 g/mL)

Cau 5: Hydrogen duogc diéu ché bang cach dién phan nudc, hydrogen d6 gdm hai loai dong vi
1 2 1 2 r A r
iH va 1D. Hoi trong 50 gam nude ndi trén cd bao nhiéu dong vi 1D ? Biét rang nguyén tir khoi
cua hydrogen la 1,008 va oxygen la 16.

Cau 6: Copper (ddng) 14 loai vat dung dé dat mong va udn luon, c6 kha ning dan dién, dan nhiét
t6t. Vi thé dong dong dugc sir dung rat nhiéu trong san xuat nguyén lidu. Cac d6 ding tir dong
nhu: day dién, que han ddng, tay cam va cac d6 dung ndi thit trong nha, cac tugng duc, nam
cham dién, cac dong co may moc, va con rat nhiéu nita... Trong tu nhién, Copper c6 hai déng Vi

65 63
bén 2CYU vy »CU

)? (Cho khbi

. Nguyén tir khdi trung binh ctia dong 13 63,54. Tinh thanh phan phan trim
63
ctia mdi dong vi. Biét thanh phan phan trim khoi lugng dong vi »CU trong CuSO; 1a 28,287%.

Tinh phan trim mdi ddng vi copper c6 trong tw nhién.

Cau7: Boron 1a mot nguyén t6 vo cung than thiét cho sy phat trién chic khoé cta hé xwong khép,
n6 gitp co thé chuyén hoa mot s vitamin va khoang chat quan trong, dong thoi ¢ anh huong
dén ndng do estrogen va testosterone. Boron ton tai & cac dang khac nhau, bao gdbm baron oxide
va acid boric. Mic du boron 1a mét chat duoc coi 1a khong doc ddi véi con ngudi nhung né ciing

dugc st dung 1am thanh phan trong thudc trir sau. Trong tu nhién Boron (B) ¢6 hai dong vi bén
10 1 . . . , 1
1a sBva 5B Biét thanh phin phan trim khéi luong ctia 556 trong HyBOs 14 14,407%. Tinh

phan trim mdi loai dong vi ctia boron c6 trong tir nhién.
Cau 8: Carbon c6 hai ddng vi bén 13 %C va *:C, va nguyén tir khéi trung binh bang 12,01. Tinh %
khéi lwong cua trong hop chit CO, (cho My, = 23; Mo = 16)
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Cau 9: Trong ty nhién chlorine c¢6 hai dong vi bén 13 *’Cl va *Cl. Tinh thanh phan phéan trim vé
khdi lugng *'Cl ¢é trong KC1O; (véi kién 14 dong vi ¥K, oxi 1a dong vi '°0). Cho khéi lugng
nguyén tir trung binh cua Chlorine 1a 35,5.

Cau 10: Nguyén t silver (bac) co 2 dong vi trong ty nhién 13 '’Ag chiém 51,839% sb nguyén ti.
Tinh s6 khbi cua déng vi con lai biét trong AgCl bac chiém 75,254% vé kh luong. Cho Cl =
35,5.

Cau 11: Trong ti nhién Cu c6 2 dong vi 1a ®Cu va ®*Cu. Nguyén tir trung binh ctia Cu 14 63,546. Sb
nguyén ta “Cu c6 trong 31,773g Cu 1a bao nhiéu?

Cau 12: Trong ty nhién Chlorine c6 2 ddng vi 1a *Cl va *’Cl ¢6 nguyén tir khdi trung binh 13 35,5.
Tinh s6 nguyén tir caa dong vi *’Cl, trong 3,65 gam HCI (cho khdi lvong mol ciia H = 1)

Phian C: Bai Tap Tir Cac Pé Thi Chon Loc
Cau 1: Khdi luong nguyén tir trung binh ciia Bo 13 10,18 (amu). Bo trong tur nhién c6 2 dong vi

10 11 . , .
SBVé B . Hé1 c6 bao nhiéu phan tram khoi lugng dong vi trong phan tir H;BO;.

(trich tir P& thi chon hoc sinh giéi mén Héa Hoc cap truwong — Nim hoc 2022 — 2023)
r b 1 2 4
Cau 2: Cho biet: Hydrogen c6 hai dong vi la iH va H . Nguyén tur khoi trung binh cta hydrogen

1a 1,008. Nguyén tir khoi trung binh ctia oxygen 1 16. Tinh s nguyén tir cia dong vi c6 trong 1
mL H,O (khéi lugng riéng ciia H,O = 1,00 gam/mL).
(trich tir D¢ thi chon hoc sinh giéi mén Héa Hoc 10 Ha Tinh — Nim hoc 2022 — 2023)

Cau 3: Trong tu nhién carbon ton tai hai dong vi bén '>C va "*C. nguyén tir khéi trung binh cta

carbon 12 12,011. Phan tram vé khéi luong ctia dong vi *C trong hop chat C;HsO, 1a bao nhiéu?
(trich tir D¢ thi Olympic cAc mén vin hoa 10, 11 — Niam hoc 2023 — 2024 — Sé GD va PT Ha
No6i)

Cau 4: Cho nguyén t6 X & trang thai co ban co 11 electron thudc cac phéan 16p p. X co hai dong vi
hon kém nhau 2 neutron. Trong dong vi s6 khdi 16n, sé hat mang dién gap 1,7 1an hat khong
mang dién.

a. Xac dinh thanh ph:‘?m cAu tao céc déng vi X?
b. Xéc dinh thanh phan phan trim ctia déng vi c6 s6 khdi cao hon trong cong thirc HXO, biét
nguyén tir khdi trung binh ctia X bang 35,48. Coi nguyén tir khdi c¢b gia tri bang s6 khoi.
(trich tir Pé thi HSG mén Héa 16p 10 nim 2019 - Truong THPT Yén Lac 2, Vinh Phiic)

Cau 5: Khdi lugng nguyén tir ciia Chlorine 1a 35,5. Clo ¢6 2 dong vi 1 *Cl va *’Cl. Phan tram khéi
luong cua *Cl c¢6 trong HCIO, 1a 26,119%. Gia tri cia n 1A
(trich tir Pé thi HSG Lép 10 — Niam hoc 2023 — 2024 lan 1 — Trwong THPT Ngb Gia Tu)

Cau 6: Trong ty nhién nguyén td chlorine ¢6 2 dong vi 1a ¥*Cl va *’Cl. Nguyén tir khdi trung binh
ctia chlorine 1a 35,5. Trong hop chat HCIO,, nguyén tir dong vi **CI chiém 26,12% vé khoi
lugng. Xac dinh gia tri x?

(trich tir Ky thi chon HSG lop 10, 11 chwong trinh THPT - s¢ GD & DT Vinh Phuc)
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Cau 7: Cho biét: Oxygen trong ty nhién la tong hop ciia ba dong vi bén '°0, 70, va '*0 véi '°O phd
bién nhat (ti 1€ 99,762% trong tu nhién). Protium, deuterium va tritium la cac loai nguyén tir cua
nguyén t6 hydrogen nhu Hinh 2. Dua vao nhitng thong tin trén, hiy tim tong s hat ctia phan tir
“nudce nang” DO.

Protitm Denterim Trithun =
Hinh 2. Cac dong vi cua Hydrogen

(trich tir Ky thi HSG cAp trwong khoa thi ngay 08/10/2022 — S& GD&PT TP HCM -

Trwong THPT Binh Chiéu)

160 170 180 12C 13C ,
89, 87, 8Y ya 6 ; 6~ (o4 thé taora

Cau 8: Cho cac dong vi ctia oxygen va carbon nhu sau:
duoc bao nhiéu phén tir carbon dioxide c6 thanh phan dong vi khac nhau? Viét tat ca cac cong
thirc ¢6 thé c6 ciia carbon dioxide.

(trich tir Ky thi HSG cép trwong khoa thi ngay 08/10/2022 — S¢ GD&DT TP HCM - Trudng
THPT Binh Chiéu)

Cau9: Cho ring Antimony (Sb) ¢ 2 dong vi: '>'Sb va '2*Sb, nguyén tir khéi trung binh ctia Sb 1a
121,75. Hay tinh thanh phan trim vé khéi luong cta '>'Sb trong Sb,05?

(trich tir Ky thi HSG cép trwong khoa thi ngay 08/10/2022 — S GD&DPT TP HCM -
Truong THPT Binh Chiéu)

Céu 10: Cho nguyén tir clia nguyén t6 X, & trang thai co ban ¢ 17 electron thudc cac phan 16p p. X
¢6 hai ddng vi hon kém nhau hai neutron. Trong dong vi s6 khéi 16n, sé hat khong mang dién
bang lan hat mang dién.

a. Viét cdu hinh electron ctia X, suy ra vi tri ciia X trong bang tuan hoan.

b. Xac dinh thanh phan cu tao ctia hai ddng vi va thanh phan % theo s6 nguyén tir ciia mdi
dong vi, biét nguyén tir khi (NTK) trung binh ctia X bang 79,91. Coi NTK ¢6 gié tri bang
s6 khoi.

(trich tir Ky thi Olympic 24-3 ndm hgc 2016-2017 - mén Hoa — Truwomg THPT Hiép Dirc)

Céu 11: Quan sat Hinh 3 va tra loi cac cau hoi:
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a. Hinh 3. Phé khéi lwong cua nguyén t5  Molybdenum

Trong bang tuan hoan cac nguyén té hoa hoc Molybdenum thudc nhom VIB, chu ki 5, ¢6 ki hiéu
1a Mo, sb nguyén tir 1a 42. Viét ki hiéu va xac dinh sd neutron ctia dong vi chiém ti 18 phan trim
16n nhét cua nguyén t6 Mo.
b. Hay cho biét ti 1¢ phan tram twong ddi ciia mdi dong vi ctia Mo.
c. Tinh nguyén tir khdi trung binh ctia nguyén t6 Mo.
(trich tir Ky thi HSG cip truwong khoa thi ngay 08/10/2022 — S& GD&PT TP HCM -
Trwong THPT Binh Chiéu)
Cau 12: Dong c6 hai dong vi ©°Cu (chiém 27% s nguyén tir) con lai 13 déng vi ®Cu. Phan traim

khéi lwong cua ®Cu trong Cu,S 1a (biét s6 khéi cua S = 32,0
(trich tir Pé thi HSG cip co sé Hoa 10 nim 2021-2022 — S¢ GD&PT Bic Giang — Cum
THPT Yén Diing)

Cau 13: Nguyén tir khéi trung binh ctia Cu 13 63,54. Cu ¢6 2 dong vi: “Cu va ®Cu. Tinh phan trim
khéi luong cua trong Cu,0?
(trich tir P& thi chon HSG 16p 10 vong 1 nim hoc 2020-2021 — S6 GD&PT Hii Phong —
Truwong THPT Tran Nguyén Han)

37 Cl

35
Cl Vé 17

Cau 14: Trong tu nhién chlorine ¢ hai déng vi la 17 v6i nguyén tir khéi trung binh cua

2 1 1 r 37 \
chlorine 1a 35,5. Tinh thanh phan phan tram ve khoi lugng 7€l c6 trong HCIO, (v6i H 1a dong
1 1 16 r r r
Vi H ,Oladong vi :O ). Viét cong thirc electron, cong thirc cau tao cia HCIO,, s6 oxi hod cua

chlorine trong hop chat?
(trich tir D& thi chon hoc sinh giéi cAp truwomg nim hoc 2014 -2015 — Truwong THPT Long
Chau Sa)

Cau 15: Cho M 1a kim loai tao ra 2 mu6i MCl,, MCl,va 2 oxide MOy s, va M,Oy. Thanh phan vé khoi
lwong ctia chlorine trong 2 mudi ¢6 ti 1& 1: 1,173 va cta oxygen trong 2 oxide c6 ti 1& 1 : 1,352.
a) Tim khéi luong mol cia M
b) Hiy cho biét trong cac ddng vi sau day cua M (M, M, *M, **M) thi dong vi nao phu hop voi
ti 1& s6 proton : s6 neutron = 13: 15.
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(trich tir P& thi chon HSG tinh nim hoc 2011-2012 - UBND — S¢ GD&PT Tinh Thai
Nguyén)

Céu 16: Cho m gam kim loai X tidc dung vira du véi 7,81 gam khi Chlorine thu dugc 14,7994 gam
mudi chloride. Biét kim loai X ¢6 2 déng vi A va B ¢6 dac diém:
- Tong s hat co ban trong 2 nguyén tir A va B bang 186.
- Hiéu s6 hat khong mang dién cua A va B bﬁng 2.
- Mot hon hop c6 360 nguyén tir A va B.
Néu ta thém vao hon hop nay 40 nguyén tir A thi ham luong % ciia nguyén tir B trong hdn hop
sau it hon trong hén hop dau 1a 7,3%.
Xac dinh gi4 tri m va tinh khdi lugng nguyén tir trung binh.
(trich twr

Cau 17: Dong c6 hai dong vi ©*Cu (chiém 73% sb nguyén tir) con lai 1a dong vi *Cu. Khdi luong gan
dung cua ®Cu c6 trong 7,977 gam CuSO, la
A. 2,25 gam. B. 2,20 gam. C. 2,15 gam. D. 2,31 gam.

(trich tir Pé thi chon HSG cép co sé nim hoc 2017-2018 — S& GD&PT Bic Giang — cum

THPT Huyén Luc Nam)

Cau 18: O dkc (1 bar, 15°C) 10,65 gam khi Cl, ¢6 thé tich 1a 3,7185 lit. Nguyén tir nguyén t6 CI c6
hai d6ng vi bén 1a ¥*Cl va Y'Cl. % khdi lwong ctia **Cl ¢6 3,7185 lit khi Cl, ¢ dke 1a
A. 73,49. B. 75. C. 74,95. D. 73,94.

(trich tir Pé thi chon HSG cép co sé nim hoc 2017-2018 — S¢ GD&PT Bic Giang — cum

THPT Huyén Luc Nam)

Céu 19: Trong thé duc thé thao, c6 mot sd van dong vién sur dung céc loai chét kcihs thich trong thi
dau goi 1a doping, dan dén thanh tich cua ho dat duoc khong that so voi nang luc von c6. Mot

trong céac loai doping thudng gip nhét 1a testosterone tong hop.
. 12 13 L,
Ti 1¢ giira hai ddng vi C (98,98%) va ¢C (1,11%) 1a khong dbi déi véi testosterone tu nhién
R R . , . 13
trong co the. Trong khi testosterone tong hop (toping) c6 phan tram s nguyén tu dong vi o€ i

t hon testosterone ty nhién. Pay chinh 1a mau chét xét nghiém CIR (Carbon Isotope Ratio — Ti 18

ddng vi Carbon) — mot xét nghiém véi myc dich xac dinh xem van dong vién c6 sir dung doping

hay khong.

Gia su, thuc hién phan tich CIR d6i véi mot van dong vién thu dugc két qua phan trim sb
12 13

nguyén tir dong vi © C laxva ¢ C lay. Tu ti I¢ 6, nguoi ta tinh dugc nguyén tir khoi trung binh

cuia carbon trong mau phan tich c6 gia tri 1a 12,0098. Véi két qua thu dugc, em c6 nghi ngd van
dong vién nay su dung toping khong? Vi sao?
(trich tir Ky thi chon HSG cép trudng cac mon vin hoa 10, 11 — Niim hoc 2022 — 2023 — S¢ GD
va PT Ha Ngi — Truong THPT Phung Khic Khoan)
Cau 20: Pho khéi hay pho khéi luong cha yéu duoc sir dung dé xac dinh phan tir khoi, nguyén tir
khéi ctia cac chat va ham lugng cac dong vi bén ctia mot nguyén t6. Phd khéi ciia neon duoc biéu
dién nhu hinh duéi ddy. Truc tung biéu thi ham luong phan trim vé s6 nguyén tir clia timg dong
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vi, truc hoanh biéu thi ti s6 ciia nguyén tir khoi (m) cua moi dong vi véi dién tich cua cac ion
dong vi twong ng (dién tich Z cta cac ion dong vi déu bang +1)
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a. Neon c6 bao nhiéu dong vi bén.

b. Tinh nguyén tir khéi trung binh ciia Neon.

(trich tir P& thi HSG cép trwong moén Hoa hoc 10 — Trwong THPT Nguyén Khuyén)
Cau 21:
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