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Abstract: The crystal lattice structure is one of the most difficult and
complex topics in Chemistry, an intersection between physics and
chemistry knowledge. When instructing excellent students to learn about
this problem, it is essential to have specific activities associated with
the requirements of solving advanced exercises. The article introduced
the concept of “difficult problems” in learning and developing suitable
activities for students who are good at Chemistry subject in terms of crystal
lattice structure. Based on the survey results of teachers participating in
training and excellent students in Chemistry subject in high schools, the
article develops activities to foster excellent students on this topic.

Keywords: Difficult problems, students good at Chemistry, crystal lattice
structure, crystal lattice types, tightness.
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1. Dat van dé

Tém tat: Cau tric mang tinh thé 1a mot trong nhing chu dé khé va phtc
tap ctia Hoa hoc, giao thoa gitta kién thire Vat li va Hoa hoc. Khi huéng
dan cho hoc sinh giéi tim hiéu vé van dé nay can cé nhiing hoat dong
cu thé gan véi yéu cau giai quyét cac bai tdp nang cao. Bai bdo da dua
ra khai niém “Van dé khé” trong hoc tap va thiét ké cac hoat dong phu
hop cho d6i twong hoc sinh gioi Héa hoc khi tim hiéu vé chu dé cdu truc
mang tinh thé. St dung phuong phap khao sat cho déi tuong la gido
vién tham gia b6i dudng va hoc sinh gioi mén Hoéa hoc & cac truong
trung hoc pho thong, tir d6 phan tich cac s0 liéu thu duoc d€'1am co so
hinh thanh cac hoat dong bo6i dudng hoc sinh gioi vé cha dé nay.

Tw khoa: Vian dé khé, hoc sinh giéi hod hoc, cdu triic mang tinh thé, cdc dang
mang tinh thé, dg chat khit.

ning tiép can van dé va ap dung chung mot cach

Hoc sinh giéi Hoa hoc la nhiing hoc sinh c6 nén
tang kién thic hod hoc sdu rong, c6 ki ndng van
dung t6t kién thac vao viéce giai cac bai tap Hoa hoc
nang cao, c6 ki nang thuc hanh thi nghiém, c6 nang
luc ty hoc cao dé tu suy luan hiéu dugc nhiing kién
thac vuot qua chuong trinh va luén khéat khao kham
phé nhing diéu méi la cta nén tang Hoa hoc hién
dai [1]. Hoc sinh giéi Héa hoc thuong hay tim hiéu
nhiing van dé kho vuot qua chuong trinh trung hoc
pho thong. Dé dinh huéng t6t va huéng dan cac em
tim hiéu nhimg noi dung kho thuong gap trong cac
dé thi hoc sinh gidi quoc gia mét cach hiéu qua, giao
vién can c¢6 phuong phap gidi thiéu cac nguodn hoc
liéu chon loc, phan tich nhing diém kho vuot qua
tdm suy nghi va tu duy ctia cac em dé cac em c6 kha

hiéu qua nhét.

2. Noi dung nghién ctru

2.1. Khdi ni¢m vé “Vin dé kho” trong hoc tip

Hoc tap 1a mot loai hinh lao dong tri tué trong do
nguyén liéu san xu4t la kién thuc va tri thtc khoa
hoc, cong cu lao dong la phuong phép hoc tap va
san pham lao dong la nang luc va pham chat hinh
thanh sau qua trinh hoc tap. Con nguoi sinh ra can
phéi hoc tap dé hinh thanh va phat trién nang luc
va pham chat phuc vu cudc séng. Trong qué trinh
hoc tap, nhiing “Van dé kho” sé xuat hién khi ma
tri thitc ti€p nhan cua nguoi hoc vuot qua kha ning
nhan thic ctia ban than & thoi diém hién tai [2]. Khi
do, dé tri thic bién thanh ning luc, doi hoi nguoi
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hoc phai c6 phuong phap hoc tap vuot troi so véi
binh thuong, d6 la tu duy ctia moét hoc sinh gioi. Vay
“Véan dé kho” trong hoc tap la van dé ma ngudi hoc
chua thé hiéu ngay duoc do rao can vé nhan thuc,
can ¢6 su ho tro vé phuong phap day hoc cua gido
vién dé hoc sinh c6 phuong phap hoc tap dt manh
nhdm pha v& rao can d6 va timg budc chiém linh tri
thic khoa hoc [3].

2.2. Khdo sdt thic trang boi dudng hoc sinh gidi
Hod hoc chuyén dé ciu triic mang tinh thé

Dé c6 nhiing dé xuat vé huéng dan hoc sinh gidi
Hoa hoc tim hiéu mot s6 van dé kho trong qua trinh
bdi dudng hoc sinh gidi Hoéa hoc, ching toi da tién
hanh khdo sat 50 gido vién va 50 hoc sinh hoc sinh
gioi Hoa hoc trén dia ban Thanh phé H6 Chi Minh
va tinh Nghé An trong nam hoc 2023 - 2024 nhu sau:

a. Muc tiéu khdo sdt

Tim hiéu thuc trang gido vién va hoc sinh st
dung séch gido khoa, tai liéu tham khao, thiét ké hoc
liéu va t6 chtc hoat dong trong qua trinh boi dudng
hoc sinh giéi Hoa hoc vé noi dung cdu tric mang
tinh thé dé tir d6 c6 bién phap bdi dudng hoc sinh
gidi hiéu qua.

b. D61 tugng khdo sit

Pa s6 gido vién dugc chung toi khao sat déu co
tham nién cong tac day hoc tir 5 nam tré 1én va da c6
it nh4t 01 ndm tham gia bdi dudng hoc sinh giéi mén
Hoa hoc céap tinh/thanh phd hodc ki thi hoc sinh
gioi quoc gia (chiém 50%). P6 la nhiing gido vién c6
kinh nghiém giang day, c6 long dam mé v6i nghé,
ddc biét trong cong tac bdi dudng hoc sinh gidi. Hau
hét céc gido vién da duoc nang cao trinh d¢ chuyén
mon thong qua hoc cao hoc chuyén nganh Li luan
va Phuong phédp day hoc b moén Héa hoc va co ki
ndng giang day trong cong tac bdi dudng hoc sinh
gidi mon Hoéa hoc & truong trung hoc phé thong.

c. Ngi dung khao sit

Khao sat viéc sir dung tai liéu hoc tap va phan bd
thoi gian trong day hoc chuyén dé cdu trac mang tinh
thé va y kién gido vién vé thuc trang day hoc chuyén
dé cau trac mang tinh thé trong bdi dudng hoc sinh
gi6i Hoa hoc ¢ truong trung hoc phé thong. Tim hiéu
thuc trang vé viéc hoc sinh tham gia céc hoat dong boi
dudng chuyén dé ciu trac mang tinh thé.

Tt Bang 1 cho thdy moét s6 van dé sau day: Hau
nhu sach gido khoa va sach chuyén dé hoc tap chua

Béng 1: Khdo sdt vé viéc thiét kéva sir dung tai ligu trong boi dudng hoc sinh gidi vé ndi dung ciu triic mang tinh thé

Noi dung Y kién ctia gido vién
Khong it can Can thiét Ratcan
can thiét  thiét thiét
1. Stt dung séch giao khoa Héa hoc 10. 0 0% 15 30% 20 40% 15 30%
2. St dung séch gido khoa Chuyén dé hoc tap Hoa hoc 10. 0 0% 15 30% 27 54% 8 16%
3. Str dung gido trinh, tai liéu béi dudng hoc sinh giéi Hoahoctrung 0 0% 10 20% 15 30% 25 50%
hoc phé thong.
4. St dung sach gido khoa chuyén Héa hoc (theo chuong trinh gido 10 20% 8  16% 12 24% 20 40%
duc phé thong 2006).
5. Thiét ké tai liéu ty hoc, phat trude cho hoc sinh trude khi hoc bai 0 0% 5 10% 25 50% 20 40%
moi trén 16p.
6. Kiém tra bang cau hoi trac nghiém i thuyét truéc khi hoc bai cau 20 40% 15 30% 8 16% 7  14%
tric mang tinh thé.
7. Bién soan chuyén dé chung vé cdu tric tinh thé trong bdi duéng 5  10% 10 20% 19 38% 16 32%
hoc sinh giéi Héa hoc trung hoc phé thong.
8. Str dung tai liéu trén mang Internet. 20 40% 15 30% 8 16% 7 14%
9. Bién soan bai tap pht hop cho trinh d¢ hoc sinh gidéi Héa hoc. 4 8% 10 20% 16 32% 20 40%
10. Huéng dan giai cac dé thi hoc sinh gioéi Hoa hoc lién quandén 2 4% 8  16% 12 24% 28 56%

noi dung cau trac tinh thé.

56



du kién thac dé phuc vu giang day va bdi dudng
hoc sinh gio6i Hoéa hoc vé chuyén dé cdu tric mang
tinh thé do Chuong trinh Gido duc phé thong khong
di sdu vao ndi dung nay nén it duoc gido vién su
dung tai liéu sach gido khoa dé bdi dudng hoc sinh
gidi Hoa hoc vé cdu tric mang tinh thé (Noi dung
1 va 2); Viéc st dung sach gido khoa chuyén Hoéa
hoc hay thiét ké tai liéu tu hoc phét trude cho hoc
sinh hodc bién soan bai tap phu hop véi trinh d¢ hoc
sinh giéi Hoa hoc duge nhiéu gido vién cho la rat
can thiét (Noi dung 3 va 4); Da s6 gido vién muon
c6 mot bo tai liéu chuyén biét vé chuyén dé cau trac
mang tinh thé dé phuc vu cong tac gidng day hiéu
qua (Noi dung 5). Tham khao cac nguén tai liéu c6
sdn, sau d6 bién soan lai thanh tai liéu cho giang day
cho minh; Téng hop cac dé thi hoc sinh gidi, cac dé
thi Olympic Hoéa hoc, cac dé thi hoc sinh gidi quéc
gia,... lién quan chuyén dé cau trac mang tinh thé

Cao Cu Gidc

duoc cho 1a rét can thiét d6i voi nhiéu gido vién khi
tham gia khdo sat (Noi dung 7 va 10).

Bang 2 cho thdy mot s6 thuc trang vé viéc day
Hoéa hoc cau tric mang tinh thé & truong trung hoc
pho thong hién nay.

Khao sat cau hdi 5 cho thdy, day 1a noi dung mai,
kho va la d6i véi hoc sinh trung hoc phé thong. Rat
kho dé gido vién gidng day dua vao kién thtic sach
gido khoa, budc gido vién phdi nghién cttu va tim
kiém tai lieu dé truyén tai hét noi dung lién quan
dén cdu tric mang tinh thé.

Khao sat cau hai 8 cho thay: Noi dung céu truc
mang tinh thé 1a kho, gido vién 1a ngudi chu dong
truyén tai thong tin cho hoc sinh, hoc sinh bi dong
trong viéc hoc va tim kiém tai liéu dan dén qua suc
v6i hoc sinh khi hoc, doi héi gido vién phai lién tuc
thay d6i phuong phap dé kich thich viéc hoc cta hoc

Béng 2: Khdo st 1f kién gido vién vé hinh thitc day hoc chuyén dé cau triic mang tinh thé trong béi dudng hoc sinh gidi
Héa hoc 6 truomg trung hoc phd thong

(Cic phuong dn lya chon: A: Khong bao gio, B: It khi, C: Thinh thodng, D: Thudong xuyén)

STT Cau hoi

Phuong an lya chon

A B C D

1 Thay (C0) c6 tham khao hay nghién ctru noi dung cau triic mang tinh thé khiday tréen 05 10 15 20
16p & mtic d6 nao?

2 Thay (Cd) t6 chiic cho hoc sinh thuyét trinh dé tiép thu kién thtic méi 6 mtac ddnao? 25 10 05 10

3 Thay (Co) st dung hinh thac hoat ddong nhom hay thdo luan nhém khi day trénlép 20 20 05 05
& muc do nao?

4 Trong céc tiét day bdi dudng trén 16p, thiy (co6) huéng dan hoc sinh lam baitap vécdu 16 04 19 25
trdc mang tinh thé & mtic d6 nao?

5 Thay (Co) gdp kho khin trong day bdi dudng hoc sinh giéi Hoéa hoc vé chuyén décau 10 10 11 19
tric mang tinh thé v6i tAn suat nhu thé nao?

6 Thay (C6) st dung bai tap Héa hoc cau tric mang tinh thé tir tai liéu la gido trinh, séch 05 13 12 25
tham khao khéac véi tan sudt nhu thé nao?

7 Thdy (C6) danh thoi gian t6 chtic cac hoat dong khi huéng dan hoc sinh hoc tapvé 08 17 20 5
chuyén dé cau tric mang tinh thé nhu thé nao?

8 Thay (C6) bién soan tai liéu chuyén dé vé cdu trac mang tinh thé dé phuc vu gidng 20 0 06 24
day, hoc tap va nghién cttu cho hoc sinh hay khong?

9 Thay (C6) danh thoi gian t6 chic kiém tra, danh gid mac do hoc tap chuyéndécau 22 0 0 23
tric mang tinh thé nhu thé nao?

10 Trong céc tiét hoc boi dudng hoc sinh gidi Hoa hoc ctia thay (o), thai do ctahocsinh 10 08 09 23
tiép can kién thtc cau triic mang tinh thé c6 thuong cht dong khong?

11 Thdy (C0) c6 thuong tham khdo cac dang bai tap lién quan cau trac mang tinh thé 19 15 10 06
trong dé thi hoc sinh giéi Hod hoc quéc gia hing ndm khong?
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sinh. Trong s6 d6, nhiéu gido vién da thuong xuyén
thiét ké cac hoat dong phu hop cho qué trinh boi
dudng hoc sinh giéi Hoa hoc.

Két qua khao sat cau hoi 11 cho thay: Dé ra phan
cdu tric mang tinh thé trong cac ki thi thuong kho,
mai va la do6i voi hoc sinh va khong dam béo tinh
lién tuc trong céc lan thi. Piéu d6 dan dén viéc day
khong tap trung nhiéu vé cdu trac mang tinh thé,
gido vién khong thuong xuyén tim kiém ngudn tai
liéu vé chuyén dé cau tric mang tinh thé.

Két qua khao sat cau hdi 8 va 10 cho thdy: Gido
vién rat hao hung trong viéc day khi c6 tai liéu
chuyén bi¢t vé cdu trac mang tinh thé, tir d6 thic
ddy dam meé nghién ctu va tim kiém tai liéu tur cac
ngudn dé viéc bdi dudng hoc sinh gidi dat hiéu qua.

Khéo sat cau héi 9 cho thdy: Viéc t6 chic kiém
tra thuong xuyén, nhdm kiém tra danh gid kha ning
ti€p thu va trinh do cac em la can thiét giup sang loc
doi tuyén cting nhu diéu chinh qua trinh bdi dudng
cta gido vién.

Cén cu s6 lieu diéu tra & Bang 3, chung toi tién
hanh khao sat mot s6 hoc sinh gidi tai 3 truong trung
hoc phd thong cua tinh Nghé An, két qua cho thay
nhu sau:

Cau trac mang tinh thé 1a noi dung méi la, kién
thac trtru tuong hoc sinh khong thé tu doc va tu
nghién ctu khi khong c6 tai liéu chuyén biét hodc
duéi s huéng dan ctia gido vién. Qua do, hoc sinh

can ngudn tai liéu hé théng vé li thuyét mot cach
tong quan va bai tap van dung dé 1am rd van dé méi
ma hoc sinh dang tiép can (Hoat dong 4, 5, 6 va Hoat
dong 7).

Da s6 hoc sinh can luyén tap dé thuc hanh giai bai
tap cdu tric mang tinh thé va xem lai tai liéu do gido
vién bién soan dé phuc vu nhu cdu tim hiéu kién
thtc cda chuyén dé (Hoat dong 3 va Hoat dong 4).

Hoc sinh thuong trao d6i v6i thay co va ban be
vé noi dung bai hoc. Tr d6 dénh gia cao kha ning
tur gidc va chu dong va tham gia tich cuc cac hoat
dong do giao vién t6 chic (Hoat dong 10 va Hoat
dong 12).

Viéc hoc sinh tu tra ctu va tu lam lai cac dé thi
hoc sinh gioi la rat it, d6 kién thic vuot kha ndng cta
hoc sinh, dong thoi viéc khong thuong xuyén 13p lai
ndi dung nay trong dé thi nén cac em ciing it quan
tam (Hoat dong 14 va Hoat dong 15).

2.3. Huéng dan hoc sinh gidi tim hiéu vé cdu triic
mang tinh thé

Li thuyét vé cau tric mang tinh thé tuong déi kho
d6i voi hoc sinh ké ca hoc sinh gidi vi tinh chat triru
tuong, da dang va phuc tap trong thuc t€ [4], [5].
Chung t6i sé phan tich mot s6 van dé kho vé cau trac
mang tinh thé trong bdi dudng hoc sinh gidi Hoa
hoc, doi hdi hoc sinh phai biét suy luan tir nhing li
thuyét nén tang nang cao. Dua trén nhing két qua
diéu tra ¢ trén (Bang 1, 2 va Bang 3), dé hoc sinh dé

Bang 3: Khdo sdt vé viéc tham gia cic hoat dong ciia hoc sinh lién quan dén noi dung chuyén dé cdu triic mang tinh
thé trong béi dudng hoc sinh giéi Hoa hoc 6 truomg trung hoc pho thong

STT Hoat dong ctia hoc sinh

Phuong an lua chon

Khong 1t Can

can can  thiét

thiét  thiét
1 Doc trudc sach gido khoa dé tim hiéu noi dung cau tric mang tinh thé. 04 17 17 12
2 Hoc li thuyét trude khi lam bai tap cau tric mang tinh thé. 0 3 24 23
3 Lam bai tap Hoa hoc dé cting c6, ndm vimg i thuyét. 0 0 0 50
4 Lam bai tap trong tai liéu gido vién phat. 0 09 19 22
5 Lam bai tap trong gido trinh lién quan ndi dung chuyén dé ciu trac mang 06 23 10 11

tinh thé.

6 Tu lam thém c4c bai tap cdu tric mang tinh thé ngoai yéu cau cda gido vien 05 18 15 12

dé mé rong kién thc.

7 Tu hoc, nghién cttu va stt dung cac phuong phép giai nhanh bai tap vé cau 12 15 13 10

tric mang tinh thé.
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Hoat dong cua hoc sinh

Phuong an lua chon

Can
thiét

Khong 1t
can can
thiét thiét

8 Tu kiém tra muc do hiéu biét vé ndi dung cau triic mang tinh thé va xac dinh 04 06 13 27
xem minh can hoc gi.

9 Tu xac dinh duoc nhiing ndi dung con chua hiéu vé cau tric mang tinh théva 00 06 10 34
tim cach giai dap nhiing ndi dung nay.

10 Tap trung nghe gidng, phat biéu y kién va néu thdc mic va nho thay (co) gidi 05 08 18 19
déap nhimg noi dung khé vé cdu trac mang tinh thé.

11 Ling nghe cau tra 16i ctia ban hoc trong 16p dé stra chita va bd sung vé kién 01 10 16 23
thiic cau trdc mang tinh thé.

12 Trao d6i véi thay (c6) va cac ban trong 16p vé kién thiac va bai tap cau trac 00 05 15 30
mang tinh thé ma em chua hiéu, chua lam duogc.

13 Lam lai bai tap ma thay (c6) da huong dan trén 1op. 10 22 10 08

14 Tulam lai va nghién ctu dé thi hoc sinh gi6i ho hoc trung hoc phé thong caa 11 26 09 04

céc tinh/thanh lién quan dén c4u tric mang tinh thé.

15 Tu lam lai va nghién ctru dé thi hoc sinh gidi Hoéa hoc quéc gia qua cac ndm. 12 30 06 02

dang tiép can duoc li thuyét co ban vé cau triic mang
tinh thé, chiing t6i goi y gido vién huéng dan hoc
sinh thuc hién mot s6 hoat dong sau:

Hoat dong 1: Xdc dinh s6 don vi cdu triic mang tinh
thé

Gia st mdi qua cau A, B, C, D, E1a mot don vi cau
trac tao thanh 6 mang (xem Hinh 1), khi dé:

- Qua ciu A khong thudc 6 mang — déng gop 0
phan cho 6 mang.

- Qua cau B ¢ dinh — dong gop 1/8 cho 6 mang.

- Qua cau C ¢ canh — dong gop 1/4 cho 6 mang.
- Qué cdu D 6 mit — dong gop 1/2 cho 6 mang.

Hinh 2: Sip xép cic qud tdo vio gi6

- Qua cau E ndm trong 6 mang — déng gép 1.
1ap ddy 74% thé tich gid (xem Hinh 2). Trong khoa
hoc vat liéu chung sé tuong duong véi cdu trac luc
giac xép chit (HCP) hodc 1ap phuong tam mgt (FCC).
Chung ta dinh nghia mot hé s6 goi 1a hé s6 dong goi
nguyeén ta APF (Atomic Packing Factor) hay la do
chat khit PD (Packing Density).

APF (PD) = (Thé tich ctia nguyén ta trong 6 don
vi)/(Thé tich 6 don vj)

Hoat dong 3: Phin biét 3 kiéu mang tinh thé co bin

Hinh 1: Sy dong gop cua cic don vj cdu triic : i
Mot s6 kiéu mang tinh thé co ban: (1) Lap phuong

Hoaqt dong 2: Tim hiéu dg chit khi ciia mang tinh thé
Néu xép can than timg qua tdo vao gio ban c6 thé

don (SC), (2) Lap phuong tam mat (FCC) va (3) Lap
phuong tam khoi (BCC) (xem Hinh 3).
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Lap phuong don
(Simple Cubic)

Lap phuong tim mit
(Face-Centered Cubic)

Lap phuong tdm khéi
(Body-Centered Cubic)

:N(? =4r

Luc phuong chat khit

Hinh 4: Kiéu sip xép chit khit trong mang lap phuong, luc phuong

Hoat dong 4: Tim hiéu mot s6 kiéu sip xép chat khit
ctia mang tinh thé

Sur sdp xép chit khit trong cdu trac tinh thé (xem
Hinh 4).

Hoat dong 5: Thuc hanh gidi mgt s6 bai tdp vé mang
tinh thé

Sau khi hoan thanh céc hoat dong huong dan &
trén, hoc sinh sé giai quyét duoc mot loat cac bai
todn vé: Xac dinh hing s6 mang; X4c dinh ban kinh
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nguyeén tir kim loai, thé tich thuc ctia kim loai; Xéc
dinh khoi lugng mol nguyén tu, khéi luong nguyén
tt, khoi luong riéng nguyén tir; Xac dinh khoang
cach lan can gan nhat, s6 lan can gan nhat; Xac dinh
do dic khit cta hé; Xac dinh cau tric tinh thé.

Vi du 1 [1]: Xac dinh hing s6 mang cta nickel
¢ nhiét do phong. Biét nickel c6 cdu truc mang lap
phuong tam mit, khéi lugng mol M = 58,71 g/mol;
khéi lugng rieng D = 8,90 g/cm’.



Huéng dan: Ttx cau trac FCC = n = 4 nguyén ti/6
mang.

Hang s6 mang theo cong thic:

a= i/ nM_ . 4'58’2731 ~3,53.10"(cm).
ND \6.022.10%.8.90

Vi du 2 [7]: Ban kinh nguyén ti chromium dugc
xac dinh gan duang 1a 126 pm. Khoi lugng riéng cta
chromium D = 7,14 g/cm’. Chromium tinh thé c6
cédu truc mang lap phuong. Xéc dinh kiéu mang tinh
thé ctia chromium.

Hudng dan:

M= 51,966 g/mol; r =126 pm = 1,26.10® cm;

D=714g/cm’

Trong mot hé lap phuong c6 cac kiéu mang SC,
FCC va BCC. Tét ca cac 6 mang co so nay chua 1,
4 hay 2 nguyén tr Cr tuong tng. Dé xac dinh kiéu
mang tinh thé thudc loai nao phu thudc vao gia
tri ban kinh kim loai (4p dung cho truong hop céac
nguyeén tu ti€p xtc nhau). Khi d6, d6i véi mang SC la
a = 2r, v6i FCC thi a =212, v6i BCC thi a = 4r4/3.

Néu 6 mang tinh thé 1a SC thi trong 6 mang co s&
chi ¢6 1 nguyén ti. Hing s6 mang tinh thé duoc tinh
theo cong thac:

nM 1.51,966 .
= i/ﬁ = i/—6,022.1023.7,14 =2,29.10"*(cm) =229 (pm).

Tuy nhién, gia tri nay khong dong nhat véi 252
pm (a = 2r) d6i voi mot 6 mang SC.

Néu 6 mang tinh thé la FCC thi ching ta c6 4
nguyén tr trong 6 mang co sd. Hing s6 mang tinh
thé trong truong hop nay la:

a=i/ nM_ . 45 1’92366 =3,64.10" (cm)
ND \6.022.10%.7,14

=364 (pm).

Tuy nhién, gi tri nay khong dong nhét véi 356 pm
(a=2ry2) déi véi FCC.

Néu 6 mang tinh thé 1a BCC thi ching ta c6 2
nguyén tr trong 6 mang co sé. Hing s& mang tinh
thé trong truong hop nay la:

a:i/“'M — 2'51’92f6 =2,89.10%(cm)
ND \6,022.10%7.14

=289 (pm).

gan dung voi gia tri thuc d6i véi 6 mang BCC la
a=4ry3 =291 pm. Nhu vay kiéu mang tinh thé cua
chromium 1a lap phuong tam khéi (BCC).

Cao Cy Gidc

Vi du 3 [6]: Txr nhiét d phong (298 K) dén 1185
K, sét ton tai & dang Fe_ v6icau trac lap phuong tam
khoi, tir 1185 K dén 1667 K ¢ dang FeY voi cau trac
lap phuong tam dién. O 293 K sit c6 khéi lugng riéng
D =7,874 g/cm’.

a) Tinh ban kinh ctia nguyén ttr sét.

b) Tinh khdi lugng riéng cia st ¢ 1250 K (bd qua
anh hudng khong déng ké do su dan nd nhiét).

Thép 1a hop kim cta sit va carbon, trong d6
mot s6 khodng trong gitta cdc nguyén tir sit bi
chiém boi nguyén ti carbon. Trong 10 luyén thép
(16 thdi) sdt d& néng chay khi chtra 4,3% carbon
vé khoi luong. Néu dugc lam lanh nhanh thi cac
nguyén tu carbon van dugc phan tan trong mang
ludi lap phuong nodi tam, hop kim duoc goi la
martensite, cing va gion. Kich thudce cua t€ bao so
déng cta Fe khong déi.

c) Tinh s6 nguyén t trung binh cta carbon trong
mdi t& bao so dang cta Fe v6i ham lugng cta carbon
1a 4,3%.

d) Tinh khéi lugng riéng ctiia martensite (cho Fe =
55,847; C =12,011; s6 N = 6,023.10%).

(Trich dé thi Olympic Hod hoc Qudc té, 1997)

Huong dan:

V6i Fe: M = 55,847 g/mol.

D,..=7874g/cm’.

293K
Fe_vo6icau trac BCC (n = 2 nguyén ti/6 mang).
Fe voi cau truc FCC (n = 4 nguyén tir/ 6 mang).

nM 2.55,847
a) a=3 =3
N.D 6,022.10%.7,874

293K

=2,87.10"(cm) =287 (A).

b) O nhiét d6 1250 K, st ton tai dang Fe voi cau
trac mang lap phuong tam dién:
a=242r=242.124=351A

b _ 4.55,847
1250K " 6,023.10%,(3,51.10°%)

=8,58 g/em’

¢) S6 nguyeén t trung binh cda C trong moi t€ bao
so dang ctia Fe_la:
me %Cmp, 43255847

= =0,418
12,011  %Fe.12,011  95,7.12,011

d) Khéi luong riéng ctia martensite:
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_ 2.55,847+0,418.12,011

D L= =8,20 g/cm’
martensite 6 023.10*.(2,87.10* )’

3. Két luan

Hoc sinh gioi Hoa hoc c6 t6 chat va nang luc Hoa
hoc vuot troi nén rat hao hung trong viéc tiép nhan
nhitng ndi dung kho, vuot qua chuong trinh Héa hoc
pho thong. Néu gido vién biét cach t6 chic cac hoat
dong pht hop sé kich thich kha nang khdm phé cta

Tai liéu tham khao

hoc sinh gidi va tao dong luc cho qua trinh tu hoc
hiéu qua. Mdi hoat dong can gan két véi mot don vi
kién thtic nang cao nham trang bi cho hoc sinh gidi
nhiing cong cu hd tro cho viéc giai bai tap. Cau trac
mang tinh thé la mot trong nhitg cht dé phtc tap,
gén két gitra kién thtc vat 1i va Hoéa hoc. Khi huéng
dan cho hoc sinh gidi tim hiéu vé van dé nay can c6
nhimng hoat dong cu thé gdn véi yéu cau giai quyét
céc bai tap tir co ban dén nang cao.
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