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LO1 NOI DAU

Cac em than mén!

Qua phan kién thac chung mén Hoa hoc 10, chic han cic em da thay duoc
vai trd quan trong ctia hoa hoc véi cudc song va san xuat. Trong cudn sach
Chuyén dé hoc tip Hoa hoc 10, ching ta s& tim hi€u siu va rong hon nita vé
vé dep cuia hoa hoc, trong ca nhirng phan li thuyét va thuc hanh trén may tinh.

N&i dung cudn sach gobm ba phan chinh:

* Co s& hoa hoc: Cung cap nhitng kién thic vé lién két hoa hoc, phan ung
hat nhan, ndng lwgng hoat hod, bién thién entropy va nang luong tu do cla
phan ung ho4 hoc.

* Hoa hoc trong viéc phong chong chiy nd: Cung cdp nhiéu thong tin

hitu ich trong viéc phong chong chay n6 dudi gée do hoa hoc.

* Thyc hanh hoa hoc va cong ngh¢ thong tin: La mot ndi dung rit tha vi,
gitp cac em kham pha th& giéi hod hoc trong su hd trg ctia cong nghé thong
tin, chidng han nhu cic em c6 thé 1am céc thi nghiém hoa hoc 4o, tinh duoc
do dai lién két, goc lién két va ndng lugng ciia phan tr chi qua mét s6 thao

tdc don gidn v&i phan mém tinh toan dugc cai dat trén may tinh ca nhan.

Chuc cac em s tim thiy nhi€u di€u thi vi clia thé gidi quanh ta thong qua viée

hoc tap chuyén dé hoa hoc nay!
CAC TAC GIA



HUGNG DAN SU DUNG SACH

Céc ndi dung trong cudn sach s§ dugc trinh bay chii y€u trong hai tuyén: tuyén
chinh va tuyén phu. Tuyén chinh bao gom toan bd nhirng ndi dung chinh trong
bai hoc ma cdc em cin dat duwgc. Tuyén phu duoc viét song song véi tuyén
chinh, v&i muc dich hd trg, gitip cdc em nhd, hiéu va van dung duge ndi dung
trong tuyén chinh. Ngoai hai tuyén ndy, mdi bai hoc con ¢d phdn m& dau, ghi
nhé va bai tap s& gitp cac em hudng téi bai hoc, tém tit ndi dung bai hoc, cling
nhu luyén tip d¢ ciing c¢d, van dung kién thirc va ki ning da biét. Muc ticu 1a
khi hoc xong mdi bai, cdc em s& dat dugc nhitng yéu cAu néu ra trong phin diu
tién ctia bai: “Hoc xong bai hoc nay, em cé thé™.

Chuyén d¢ hoc tdp Hod hoc sit dung hé thdng logo dé nhé va dep mit, giap céc
em st dung cudn sach dugc dé dang hon.

@) Mé diu

Thuc hién hoat dong nay sé giup cac em huéng téi néi dung chinh cta bai.

(@) Tri 16 cAu héi hoac thio lusn
—

Thuc hién hoat déng nay gop phan gitp cac em khac sau kién thic & tuyén chinh
tuong ung.

Cac em nén doc ki ndi dung tuyén chinh dé hiéu, sau d6 tra 1i cau hoi.

Cac em can thuc hién dugc tat cd yéu cau cta hoat dong nay.

Thuc hanh

Thuc hién hoat déng nay gitp cac em kham pha kién thiic va rén luyén ki nang thuc
hanh. Cac em can lién hé gitia li thuyét véi cac quan sét tir thi nghiém dé thuc hién
hoat dong nay.

Trong diéu kién khéng thé thuc hién thi nghiém, cé thé thay thé bang quan sat thi
nghiém do hodc video, bang hinh thi nghiém.



Luyén tip

Thuc hién hoat déng nay gitip cdc em nhd, hiéu va van dung nhiing ndi dung chinh
cUa bai hoc, nham luyén tap néi dung & tuyén chinh tuong tng.
Cac em can thuc hién dugc tat cd yéu cau clia hoat dong nay.

. Van dung

Thuc hién hoat déng nay gép phan gitp cdc em van dung dugc kién thiic, ki néng
da hoc vao thuc tién.
Cac em hay ¢6 gang thuc hién dugc nhiéu nhat céc yéu cau & hoat dong nay.

Cung cép thém nhling théng tin mé réng so véi tuyén chinh. Kién thiic trong phan
nay chi céd y nghia doc thém.

@ Kién thiic cot16i

Tom tat co6 dong nhiing kién thiic ¢t 16i ma cédc em can dat duoc sau moi bai hoc.

i ey S A

! . A . % A~ A (s AT . A7 » r - Z - !
: Trong bai hoc, d6i khi con xuat hién phan “Kién thize bo tro” véi muc dich nhac lai |
; . . o . . T - y & ® |
: nhirng kién thire can thiét 3 duoc hoc tir trurde hodc ¢ cac mén hoc khac nham ho tro |
] 1
I cho tuyén chinh trong bai. |

Phan Bai tAp & cudi mdi bai hoc rat quan trong, gitp cac em van dung kién thic,
ki ndng trong bai hoc ¢ nhiéu mirc dd khac nhau, trong d6 bai tp c6 danh diu sao (*)
la nhitg bai tap khé hon. Cac em hay cd géng lam dugc tat ca cac bai tap cia
phan nay.

Mong ring cudn sich nay vira 1a nguoi thiy, vira 1a nguwoi ban
thin thiét ciia cdc em. Cac em hdy lam theo nhiing chi din trong
sach va khong viét, vé vao sach nhé!



CHUYEN DBE
10.1

CO SG HOA HOC

o Viét duogc cong thirc Lewis, sir dung dwoc mé hinh VSEPR dé du dodn
dang hinh hoc cho mét sé phan tir don gian.

o Trinh bay dugc khai niém vé su lai hod orbital (sp, sp?, sp?) va vin dung
dé gidi thich lién két trong mét sé phan tir (CO,; BF ,; CH ;...).

d) Theo em, dang hinh hoc nao sau day cua hai phan tir carbon dioxide va nudc 1a ding?

@
1.Nhiing electron nhu thé
nao dugc goi la:
a) electron hoa tri?
b) electron chung?
c) electron hoa tri riéng?

&) CONG THUC LEWIS VA MO HINH VSEPR

1. Cong thiic Lewis

Cong thirc Lewis la cong thirc bi€u dién ciu tao phan tir
qua cac lién két va céc electron hoa tri riéng. Mic du cach
xay dung kha don gian nhung cong thirc Lewis c6 thé cung
cip cho ta nhiéu thong tin vé dic diém cu tao ctia phan tir
va 12 co s& d€ x4c dinh dang hinh hoc phan tit theo m6 hinh
luc day gilra céc cdip electron vo hod tri — VSEPR.

@

2.Viét cong thic cau tao cla
CO, va H,0.

Vidu 1 ) Cong thirc Lewis clia CO, va H,O nhu sau:
0=C=Q  H-O-H

Tir cong thirc Lewis clia CO,, ta biét dugc cé hai lién két
gifta carbon va oxygen déu 1a lién két doi, trén mdi nguyén
tr oxygen con hai cdp electron hod tri riéng, nguyén tir
carbon khong con electron ho4 tri riéng.

Trong phan “Lién két ¢ong hod tri” thudc ndi dung sach
gido khoa Hoa hoc 10, ta da biét cach viét cong thirc Lewis



tr cong thue electron cua phan tir. Tuy nhién, cach nay
kha phirc tap voi cac Ptlan tu n'hleu nfguyfin tur. Sau day, I
ching ta s€ cung tim hi€u mot cach khac dé xac dinh cong | ping 56 thir tw ctia nhom.
thirc Lewis khi bi€t cong thirc phan tir. Phuong phap ndy — Sessssssssenmncccommmmonnao. .
dua trén nhirng co s¢ sau:

Vi cac nguyén té nhom A, s

-————— i

* Chi céc electron hoa tri cia nguyén tir 1a c6 thé tham gia
vao vie hinh thanh lién k&t ho hoc. &%) EM 00 BIET EEREE :

A

Cac nguyén ti nguyén t6 |
thuéc chu ki 2 khéng thé c6 |
nhiéu hon 8 electron &16p v |
ngoai cung khi hinh thanh |
lien két do I&p ngoai clng E

* Mdi lién két (ki hiéu 1a “~) duge tao nén tir 1 cip electron
dung chung.

* Cac nguyén tir c6 xu hudng tao nén 16p vo 8 electron khi
h1?nh thanh lién két (trur Egu}j’en tl\l‘ Hcoxu hlfong tao l(fp chi c6 4 orbital 13 25, 2p,, 2p,
v0 2 electron). Trong mot s6 trwedng hop, mot s6 nguyén | 5 2p ‘

3 "
tit trong phan tir ¢6 the khongidat U™ OCTEL , THEMED o .
it hon hodc nhi€u hon 8 electron & 16p v ngoai cung.

Viét cong thitc Lewis ctia CO,.

Buée 1: Tinh tong sd electron hod tri (N,) ctia phan tir CO,.

Carbon c6 4 electron hod tri, oxygen ¢ 6 electron hoa tri. Trong phan tir CO, c6

1 nguyén tir carbon va 2 nguyé€n tir oxygen. Vay N =4 + 6 x 2 = 16 (electron). Ta coi

day 1a 16 “vién gach” @€ “xdy dung phan tir”.

Budc 2: V& khung phan tir tao bai lién két don gitta cdc nguyén ti.

Do nguyén tir C ¢6 2 nguyén tir O xung quanh nén C dugce coi la nguyén tu trung tam.

V& mét gach (mot lién két) tir nguyén tir trung tAm téi moi nguyén tir xung quanh,
0-C-0 (1)

Goi N, la 8 electron ho4 tri da ding dé xay dung cong thue (1).

Vay N, =2 x 2 =4 (electron).

Goi N, 1a sd electron hoa tri con lai. Vay N, =N, — N, = 16 — 4 = 12 (electron).

Bude 3: St dung N, electron d€ tao “octet” cho cac nguyén tir (thuong 1a nguyén tir

nguyén t6 ¢6 d6 am dién 16n hon dat duge “octet” trude).

Do O c¢6 do am dién 16n hon C nén dugc tao “octet” trudc. Trong cong thire (1), xung
quanh mdi nguyén tir O mé&i c6 2 electron nén cAn phai “bd sung” 6 electron vao mdi
nguyén tir nay.

0 —C— O (2)



Burde 4: Kiém tra lai cé phan tir, néu nguyén tit ndo chua dat duoc “octet” thi chuyén cip
electron chua lién két (cdp electron hod tri riéng) ctia nguyén tir k& bén vao d€ tao thanh
mot lién k&t maéi (mot cdp electron dung chung).

Tir ¢ong thie (2), da sir dung hét N, = 16 electron. Tuy nhién, trong cong thirc (2),
nguyén tt C méi c6 16p vo 4 electron va con thidu 4 electron nita d€ dat “octet”. Trong
treong hop ndy, o thé chuyén cdp electron chua lién két ctia hai nguyén tir O thanh cdp
electron dung chung d€ ca C va O déu dat dugc “octet”. Cong thirc (3) chinh 1a cong
thie Lewis clia CO, ¢an xac dinh.

é = = é (3)

Viét cong thirc Lewis ctia NH ..

Buée I: Tinh tong s6 electron hod tri (N,) ctia phan tir NH,.
Nitrogen ¢6 5 electron hoa tri, hydrogen c6 1 electron hoa tri. Trong phéan tir NH, ¢6
1 nguyén tur nitrogen va 3 nguyén tir hydrogen. Vay N, =1 x 5 + 3 x 1 = & (electron).
Buwoe 2: V& khung phan tir tao bai lién két don gitra c4c nguyén tir.
Do nguyén tir N ¢6 3 nguyén tir H xung quanh nén N dugc coi 1a nguyén tlr trung tam,
V& mdt gach (mot lién két) tir nguyén tir trung tAm t&i mdi nguyén tir xung quanh.
H—-N-H
| (4)
H

Goi N, la s electron hoa trj da dung d€ xdy dung cong thire (4).
Vay N, = 3 x 2 = 6 (electron).
Goi N, 14 s6 electron hod tri con lai. Vay N, = N — N, = 8 — 6 — 2 (electron).
Bude 3: St dung N, electron d€ tao “octet” cho cac nguyén tir c6 d6 4m dién 16n hon trude.
Do N c6 do am di¢n lon hon nén dat dugc “octet” trude. Trong cong thic (4), xung
quanh nguyén tir N mdi ¢6 6 electron, nén 2 electron con lai duoc dién vao nguyén tir N,

H-N-H

i) 5)

Burde 4: Kiém tra lai ca phan tir, néu nguyén tit nao chwa dat dugce “octet” thi chuyén cip
electron chwa lién két ctia nguyén tir k& bén vao dé tao thanh ciip electron dung chung,
Tur cong thae (5), da sir dung hét N, = 8 clectron. Xung quanh mdi nguyén tir H di du

2 electron, xung quanh nguyén tir N da co du 8 electron.
1.Viét cong thic Lewis caa  Vay cong thire (5) chinh 1a cong thirc Lewis cua NH, can
CH, BF,, SO, vaF,0. xéc dinh.

Luu y: Phuong phéap xac dinh cong thirc Lewis néu trén cling c¢6 nhirng ngoai 1¢ khong
phtt hop, chang han nhu & phan tir BeCl,.



2. M6 hinh VSEPR

MBS hinh luc ddy giita cac cdp electron vo hod tri — VSEPR
(Valence Shell Electron Pair Repulsion) ¢6 thé giap ta dw
dodn dang hinh hoc ctia phan tir (dic trung bdi cach sip
x€p clia cdc nguyén tir trong khong gian). M6 hinh nay
dua trén co sO cac dam mdy electron hoa tri cua nguyén tir
trung tAm s& ddy nhau t&i vi tri xa nhau nhat dé luc day
gitra chung 1a nho nhat,

Chang han, néu xung quanh nguyén ti trung tim A c6 2
dam may electron hod tri (ki hiéu 1a E) thi do lvc day giita
2 dam may electron (cung mang di¢n tich &m) nén 2 dam
mAy ndy phai ¢d vi tri xa nhau nhat. Do vay, vi tri hop li
clia A va 2 dam may E phdi c6 dang thing, ma khong phai
la dang géc.

E/A\E

Dang goc

Dang thing

Vi tri phan b6 cac dam may electron E xung quanh nguyén
tlr trung tim A theo s6 lugng ddm may khac nhau duge
cho trong Bang 1.1.

Bang 1.1. Dang hinh hoc phin tir theo VSEPR

Cong thire ; Dang phan b&
D hinh h -
VSEPR MR khéng gian
AE, E A E Thang
E
AE l& Tam giac phing
E 12
/En
ri \
7 \
/ \‘\
AE A Tt dién
4 / ! ’,‘f,’ ’
ﬁ{__ N\,
e

Nhu véy, tr mé hinh VSEPR ¢6 thé du doan dugc dang
hinh hoc cua phan tir.

#
]

3. C4c dién tich cuing dau thi
day nhau hay hut nhau?

E Mot dam may electron hoatri co

- thélamét liénkét (don, doi, ba),

» mJt cdp electron hod tri riéng
| hodc mét electron ddc than.

#

I
]
]
1
I
1
]
1
1
]
1
1
1
1
1
1
1
[

g EM €O BIET

i gian: luéng thap tam giac)
 va AE, (dang phan bé

Viéc xac dinh hinh hoc
phan t& cé y nghia quan
trong trong nghién clu
hod hoc, giup ta cé thém
nhiing hiéu biét vé kha
nang phan uUng, vé do
bén, vé tinh phan cuc cla
p

e S e S T e R

é(;iéi thich vi sao khi xung

quanh nguyén tu trung
tam cé 3 dam may electron
hod tri E thi 3 ddm may nay
c6 xu huéng nam & 3 dinh
clia mét tam giac phang.

Mé hinh VSEPR con cé
thé van dung cho céac hé
AE, (dang phan bé khéng

khong gian: bat dién).

e e e T P [P O

P

| T ———



Du doén dang hinh hoc ciia phan tir CO,.

Buge 1: Vit cong thirc Lewis ctia CO,.
0=C=0

Budc 2: Xac dinh s6 ddm may electron hod tri xung quanh nguyén tir trung tam.
Nguyén tir trung tdm C ¢6 2 lién két (d61) xung quanh twrong (rng v4i 2 dam may electron
hoa tri. Cong thirc VSEPR ctia CO, 1a AE,.

Buoc 3: Tu cong thiee VSEPR du doan dang hinh hoc cua phéan tr twong tng theo
Béang 1.1.

Do 2 dam may electron (hai lién k&t doi C = O) phéan bd thing hang voi nguyén tir C nén
phan tr CO, ¢6 dang thang.

Du doan dang hinh hoc cua phan tir NH,.

Budc 1: Viét cong thirc Lewis ciia NH.,.
H-N-H
I
H

Buwde 2: Xac dinh s6 ddm may electron hod tri xung quanh nguyén tlr trung tam.

Nguyén tir trung tim N ¢6 3 1lién két don xung quanh va 1 c¢dp electron riéng tuong (g
v6i 4 dam may electron hoa tri. Cong thirc VSEPR cua NH, la AE,.

Buoc 3: Tur cong thuec VSEPR, dv dodn dang hinh hoc ctia phan tir twrong ing theo
Bang 1.1.

Do 4 dam may hudng toi 4 dinh cia mét t dién, trong d6 3 ddm méiy electron lién két
(N — H) va 1 dam may la cdp electron riéng ctia N (Hinh 1.1.a). B&i vi ki hiéu lién két
chi sir dung giira 2 nguyén tir nén dang hinh hoc trong khong gian ciia NH, dugc biéu
dién nhu Hinh 1.1.b.

¥ . N
’ \
’// N | ( _\-y
3.Viét cong thuc Lewis, du / “hy, N s = oy E
doan dang hinh hoc cla H::::_\__:, i
phan tir CH,. “~H7
a) b)

Hinh 1.1. Dang hinh hoc trong khéng gian ctia NH,

10



(1) SU LAl HOA ORBITAL

Trong cac phan tir nhi€u nguyén tir, nguyén tir trung tim
phai lién két véi cac nguyén tr xung quanh & nhicu vi tri
khong gian khac nhau. Do vay, cac AO cua nguyén tir trung
tam phai bién doi sao cho ¢6 dinh hudng khong gian phu
hop méi tao duge lién két vGi cde nguyén tir xung quanh.
1. Khéi niém

Mot hé gom n AO (n =2, 3,...) clia cing mdt nguyén tit,
¢ thé td hop voi nhau d€ tao ra hé n orbital méi (goi la
orbital lai hod) ¢6 hinh dang nhu nhau, nhung c6 dinh
hudng khong gian phu hop véi su hinh thanh lién két va
dang hinh hoc phén tir twong ung. Lai hod la su té hop cdc
orbital ciia ciing nguyén tir dé tao ra cac orbital méi co
cung dang hinh hoc va nang lwong nhung co dinh hwong
khac nhau trong khong gian. Su lai hoa thuong chi xét voi
nguyén tr trung tam.

2. Cac dang lai hoa phd bién

C6 ba dang lai ho4 don gidn va phd bién duoc bicu dién
O Hinh 1.2:

® oo — oD

Lai hoa sp

+ OD —>*

Lai hoa sp*
4‘-:,4 o —

Hinh 1.2. Sy hinh thanh cdc dang lai hod sp, sp?* va sp’

Q-

Q-

Lai hoa sp”

VY nguyén ti C trong
i phan tir CH, khéng c6 su
' lai hoa AO thi sé xuat hién
| g6c lien két HCH 1a 90°,
' tréi véi thuc nghiem la
109928’

.

b
1
1

Cac AO tham gia lai hod phai la |
cac AO hoad tri. ;

-,

@/ 1
4.Pac diém dang hinh hoc
khac nhau gitra AO lai hoa

véi AOsva vagi AO plagi?

Lai hoa sp thudc loai lai hoa |
thing, lai hoa sp? la thudc loai E
lai hoa tam giac phing, lai hoa |
sp’ thude loai lai hoa tir dién.

G

L ——

+ Khi xét lai hod, chi quan tim t61 |
! sur t6 hop AO. Cac AO c6 thé |
' ¢6 hodic khong c6 electron. i

!
LY

11



Phin tr twong Umg véi cong

thirc VSEPR la AE, thi nguyén

tir trung tam A thuong co6 dang
- lai hod sp.

I
1
1
1
1
1
1
]
1
1
]

é Trong phan t& BeH,
; nguyén td Be chua dat
' dugc “octet” nén chat nay
' r4t kém bén, cac phan tu
© tu lién két véi nhau thanh
+ dang polymer (BeH,) .

2 electron hoa tri clia Be nam
trong 2 AO lai hoa d¢ tao lién
két voi H.

g .

| P

@
5.Nguyén tu C trong CO, c6
dang lai hoa gi? Trinh bay
su hinh thanh dang lai hoa
do.

Phan tr twong Ung véi cong
thic VSEPR la AE. thi nguyén
tir trung tim A thudng c6 dang
lai hoa sp”.

3 electron hoa tri ctia B nam
trong 3 AO lai hoa d¢ tao lién
két voi F. Liénkét  co ban chat
1a 1ién két cho — nhan duoc tao
nén tir cap electron cua F va
AO 2p trong cua B.

L
1
1
1
1
[ |

a) Lai hoa sp

Lai hoa sp 1a sy t6 hop gitta 1 AO s v6i 1 AO p hoa tri clia
nguyén tr trung tim d¢ tao thanh 2 AO lai hod sp nim trén
ciing mot duong thing hudng vé hai phia, d8i xirmg nhau
(goc gitra 2 AO lai ho4 1a 180°).

Giai thich sy hinh thanh lién k&t trong phén tir

BeH, qua su lai hoa cua nguyén tir trung tam Be.

Ttr cong thire Lewis cua BeH,, xdc dinh duoc phan tir nay
c6 dang duong thang theo mé hinh VSEPR.

H~Be—H
C&u hinh electron cta Be (Z = 4) la 1s*2s2p°. D¢ tao
lién két véi H, trude tién co su dich chuyén 1 electron tir
2s 1én 2p tao cau hinh electron & trang thai kich thich la
1s?2s'2p'.
Trong phan tr Bell,, nguyén tr Be phai c6 lai hoa sp
gitta2 AO (1 AO 2s va 1 AO 2p) chira electron ddc than dé
tao ra 2 AO lai hoa ciing nim trén mét duong thang; 2 AO
lai hod nay xen phu v6i AO 1s cua 2 nguyén tir H tao ra
2 lién két Be — H.

(S= S )

H H

b) Lai hoa sp*

Lai hod sp” 12 su t6 hop gitta 1 AO s v6i 2 AO p hod tri clia
nguyén tr trung tam d€ tao thanh 3 AO lai hod sp> nim
trong mot mit phing, huéng tir tam t6i 3 dinh clia mot
tam gidc déu (goc gitra 2 AO lai hoa 1a 120°).

Giéi thich sy hinh thanh lién k&t trong phén tir
BF, qua sy lai hoa cua nguyén tur trung tim B.

Tir cong thirc Lewis ctia BF, xac dinh duoc phan tir nay
c0 dang tam gidc theo m6 hinh VSEPR.

|
N

yhs AR



CAu hinh clectron cta B (Z = 5) 1a 1s2s?2p'. D¢ tao lién
két voi F, trude tién ¢6 su dich chuyén 1 electron tir 2s
1én 2p tao cfu hinh electron ¢ trang thai kich thich la

1s22s'2p% @

Trong phan tir BF, nguyén tir B phdi c6 lai hod sp® gitta ~ 6.Khung phan tu acetone

3 AO (1 AO 2s va 2 AO 2p) chira clectron doc than dé Gle I e e
’ ; ; 2.2 5 g N sa . 1 nguyén td O c¢6 dang

tao 3 AO lai hod hudng t61 3 dinh ctia mot tam giac deu; tam giac phang theo mé

3 AO lai hod nay xen phu voi AO 2p cua 3 nguyén i F hinh VSEPR. Xac dinh dang

tao ra 3 lién két BF. lai hod cia nguyén tirtrung

tam C. Biét cdng thic hoa
hoc cla acetone la:

O
I

CH, — C—CH,

¢) Lai hoa sp? @

Lai hoa sp* 1a su t6 hgp gitta 1 AOsvéi3 AOphodtricia | 4Trinh bay sy hinh thanh
nguyén tir trung tam d€ tao thanh 4 AO lai hod sp®, huéng lai hod sp” cia nguyén tur C
trong CH, va su hinh thanh
céac lién két trong phan tu
nay.

tlr tim tGi 4 dinh ctia mot tir dién déu (goc gitra 2 AO lai
hod 12 109,5°),

5

e (Cbng thic Lewis la céng thic cau tao biéu dién phan ti qua cac lién két va cac electron
hoa tri riéng.

* Mb& hinh VSEPR giup du doén hinh hoc phan ti dua trén cao s& cdc ddm mdy electron hod tri
cla nguyén titrung tdm sé ddy nhau téivi trixa nhau nhét dé luc day gitia ching la nhé nhat.

* Lai hoa la su t6 hgp céc orbital clia cing nguyén tir dé tao ra cac orbital méi c6 cing dang
hinh hoc va nang lugng nhung ¢é dinh hudng khac nhau trong khong gian. Cé 3 dang lai hoa
phé bién la lai hoa sp, sp? va sp°.
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BAI
Bai 1.
Bai 2.

Bai 3.

Bai 4*,
Bai 5*.

Bai 6*.

14
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H

Viét cong thirc Lewis cuia cac phan tir sau: Cr,,CH_;CH, CH.,.

Viét cong thirc Lewis cla H,O. Dy doan dang hinh hoc phén tir va dang lai hoa
cuia nguy¢n tu trung tam.

Dua theo cong thitc Lewis ciia CHCI,, xac dinh dugc dang lai hoa ctia nguyén tir
trung tam C trong phan tir nay la:

A. sp. B, sp~. C. sp’s

Xac dinh cong thirc Lewis ctia nitric acid (HNO,). Cho biét nguyén tir H lién ket
v6i1 O ma khong phdi véai N.

Viét cong thie Lewis va xac dinh dang hinh hoc ctia CS,. Xé4c dinh dang lai hoa
cua nguyén tu trung tam C trong phan tir nay.

Viét cong thirc Lewis cua BH,, PCI, va SF,.



PHAN UNG HAT NHAN

Hoc xong bai hoc nay, em c¢é thé:

phong xa tw nhién.

«  Néu duoc so luoc vé su phong xa nhan tao, phan tmg hat nhan.

« Van dung dwoc cac dinh ludt bdo toan sé khoi va dién tich cho

phan g hat nhan.

« Néu dugc tmg dung dién hinh cia phan tmg hat nhdan phuc vu

nghién citu khoa hoc, y hoc, sdn xudt va doi song.

qua trinh nay?

A. Loai di mot proton tir hat nhan Hg.

B. Thém mdt proton vao hat nhan Hg.

@) su PHONG XA TU NHIEN VA PHONG XA NHAN TAO
1. Su phong xa tu nhién

Sy phong xa ty nhién 1a qué trinh bién doi hat nhan tu
phat, khong phu thudc vao tdc dong bén ngoai. Cung vdi
sur bién doi hat nhan, qua trinh ndy phat ra céc tia birc xa|
(hay tia phong xa). Qua trinh nay con duoc goi 14 su phan
Ird phdng xa ty nhién.

Vidu }

ZZEU — 2;2 Rn + céc tia buc xa

Trong do: ZgiU duogc goi la hat nhan me (loai hat nhan kém|
bén); 2823 Rn dwoc goi la hat nhan con.

Nam 1896, Antoine Henri
Becquerel (A. H. Béc-co-ren)
(dat Gidi thudng Nobel Vat li
nam 1903) da phat hiénra su
phoéng xa tu nhién qua viéc
lam den kinh &nh ctia mudi
potassium uranyl sulfate
(K,UO,(SO,),). Vé sau, nhiing
nghién cdu mang tinh
hé théng vé cg sé& cla su
phéng xa da dugc dong
gép chinh bdi Marie Curie
(Ma-riQuy-ri)(datGiaithudng
Nobel Hod hoc nam 1911).

« Néu duoc so luoc vé su phong xa tu nhién; ldy duwoc vi du vé su

Su phat trién cua hod hoc thoi ¢6 va trung dai
cO su dong gép quan trong cua cdc nha gia kim
thuat, nhitng nguoi c6 wdc mo bién thuy ngin
(Hg, Z = 80) thanh vang (Au, Z = 79). Tat nhién,
ho khong thé thanh cong. Tuy nhién, ngay nay diéu
ndy da tré thanh sy that nho sy bién doi hat nhan
nguyén tir. Sy bién doi hat nhan nao sau day mé ta



Phwong trinh tong quat:

Hat nhdan me — Hat nhan con + tia birc xa

Hop bao vé
bing kim loai chi

)
1.Qua thi nghiém nghién
ctu thanh phan tia bt
xa tu phéng xa tu nhién
(Hinh 2.1), hay cho biét cac
dong hat a, B,y mang dién
tich duang, am hay khéng
mang dién.

2X
Vi sao hat a c6 gia tri dién
tich 16n gap déi hat 3 nhung
lai bi léch it hon trong cling
mot truong dién?

()

2.Vi sao tia y khong bi léch
trong truong dién?

@)
3. Nhan xét vé téng s6 khéi
va téng dién tich trudc va

sau phan ung.
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Nguén tia phong xa Ban cuc tich dién Man anh

Hinh 2.1. M6 hinh thi nghiém nghién c(ru thanh phan tia birc xa
Céac nghién ctru da chi ra thanh phan céc tia blrc xa cia
phong xa tu nhién goém co:

* Tia o (alpha) gém cac hat tich dién duwong, goi la hat
a.. Hat o chinh 14 hat nhan f,_‘He . Chum hat o bi 1éch it
trong truong dién.

* Tia B (beta) gdm cac hat tich dién 4m, goi 1a hat 8. Hat
B chinh 14 electron e (con duoc ki higu la B ). Chum
hat B bi 1éch nhi€u trong truong dién.

* Tia v (gamma) la dong cdc hat khong mang dién tich,
goi 1a hat y. Hat v 1a cac photon |y (cung ban chét voi
anh sédng). Chum hat y khong bi 1éch trong truong dign.

238 222 4 0
U % Ro+4 He+2 e+%

Chu y: Tia gamma hau nhu ludn ¢6 trong thanh phan
tia phong xa nén thuong khong dugc vi€t trong cac
phuong trinh.

Mot s8 qua trinh phéng xa tu nhién khac:
U — ) Th+ He
' Th— %'Pa+ e
226 222 4
wRa— Rn+ He

14 14 0
C—> N+ ¢



2. Su phéng xa nhén tao

Su phong xa nhan tao la qué trinh bién do6i hat nhén
khong tu phat, gay ra bdi tac dong bén ngoai l1én hat
nhan. Ngoai sy bién d6i hat nhan, qua trinh nay con phat
ra cac tia birc xa.
Phwong trinh tong quiit:
Tia birc xg 1 + Hat nhan 1 — [Hat nhan trung gian/

— Hat nhdn 2 + Tia buc xa 2

Tia birc xa I thuong 1a dong hat alpha ?He , hodic neutron
l r '
,1 €6 nang lwong cao.
Mot s qué trinh phéng xa nhén tao:
4 10 14 13 1
5 HeF 5B—)[ 7N]—> D A
4 27 31 30 1
gHle Al 3 [151)] 7 Bt 0
4 24 2 2T s 1
sHE+ [ Mg [1481] = B On
1 59 60 60 pT! 0
n+..Co—> [27C0] —> o Niaiflie

1 14 15 14 1
Al 7N—)»[ 7,N]—> 6C+1H

(1), PHAN UNG HAT NHAN VA CAC DINH LUAT BAO TOAN
O KHOI VA DIEN TicH

1. Phan ting hat nhén

Phén tmg hat nhan la phan tng c6 sy bién ddi ¢ hat nhan

nguyén tit (thanh phan hat nhan, ning lrgng ctia hat nhan).

a) Phdn teng thay doi thanh phin hat nhén

Céc phan ung phong xa ty nhién, phong xa nhan tao néu
trén déu lam thay doi thanh phan hat nhan. Diéu nay thé
hién qua viéc bién doi tir nguyén t6 ndy sang nguyén to
khéc, hodic thay doi s6 luong cac hat tao nén hat nhan.

Vi du ) én + l;lN —> [lsN]

Bén canh cac phan trng lam thay do6i thanh phan hat nhan
néu trén, con c¢d mot sd loai phan tng sau day ciing lam
thay doi thanh phan hat nhan.

4. Néu su gidng va khac nhau
gitia phong xa tu nhién va
phéng xa nhan tao.

g EM CO BIET I——

Cac hat nhan trung gian cé
nang lugng cao (do nhan
dong nang tu tia buc xa 1)
nén kém bén va tiép tuc bi
phan ra, do vay dugc dat
trong dau [ ].

__________________________

) cnco i I \

Hién tugng phéng xa E
nhan tao dugc cac nhéi
bac hoc Phap la Irene |
Joliot - Curie (l. J. Quy-ri) |
va Frederic Joliot - Curie i
(F. J. Quy-ri) phat hién vao
ndm 1934. Phét hién nay |
gidp ho nhéan gidi Nobel !
vao nam 1935. E

___________________________

o —————————

@
5. Cho phan ting hod hoc:
C4+0 >0,
Phan Ung hod hoc trén
khac céc phan ung phoéng
xa tu nhién va nhén tao &
diém nao?

17



* Phdn ting bat electron ctia hat nhén.
Vidu ) PK + e — “Ar

* Phan vng phdn hach: Phan tach hat nhan 1én hon thanh

PHAN UNG PHAN HACH PHAN UNG NHIET HACH

nhi€u hat nhan nhé hon, khac voi phan Gng phong xa
chi tao ra mot hat nhan con.

@ . ) 235 139 94 1
Phan tich mét nguyén K&t hop hal hodc nhiéu Vl dl;l 92 U = 56 Ba + 36 KI + 2 0 n
tt I6n hon thanh hal nguyén t& nhd hon
hoiéic nhiéu nguyén ti thanh mét nguyén td
menen nhen * Phdan irng nhiét hach: Phan g két hop cac hat nhan nho
Hinh 2.2. So' d6 mé phong . & e 0 % ,qp L,
phin tmg phan hach hon thanh hat nhan 16n hon, xay ra ¢ nhiét do rat cao.

P S S S SRR

@
e

va phan Umg nhiét hach

| YVADnUBTHighiaet, ) Vidu_n):H+~’;H—>§He

b) Phan trng thay doi nang lwgng ciia hat nhén

Phan g hat nhan chi phat ra tia gamma, thanh phan hat
nhan khéong thay doi.

, 99m 99 0

Chir “m” trong 3, Tc la ki hiéu
viét tat clia metastable (nira bén),
noi toi hat nhan ¢ trang thai

i
1
1
1
1
1
1
1
1
1
1

i e oo o

kich thich.
""""""""""""""" 2. Dinh luét bao toan sé khoi va dién tich
Tat ca cac phan Ung hat nhan déu tuin theo dinh luét
bao todn sd khoi va dién tich.
Gia sur ¢6 phan ung hat nhan:
A, A, A, A,
Z]Xl = 22X2 = 23X3+ Z4X4
Theo dinh luat bao toan s6 khéi: A + A, = A, +A,.
Theo dinh luat bao toan dign tich: Z +7, =7, +7Z,.
@
6.Cho phan tng hat nhan Vidu ) Phan ra phéng xa tu nhién ';gU tao ra dong vi
- bén *2°Pb, dong thoi gidi phdng mot s6 hat o, va B. Xéc
0> N+ AX &

dinh s6 hat o va B duoc gidi phong khi phan rd mét hat
Xac dinh sé khaéi, dién tich nhan 25U
va tén goi clia hat nhan 5X. 92"
238 206
92U — 52
Giai: Theo dinh luét bdo toan s6 khoi:
238 =206 +4x + Oy (1)

Theo dinh luat bao toan dién tich: 92 =82 +2x —y (2)

Pb+x:He+y e

Gidi h¢ hai phwong trinh (1) va (2) ta tim dugc: x = 8, y = 6.

18



({11) UNG DUNG CUA PHAN UNG HAT NHAN

Phan ung hat nhin ¢6 rat nhiéu tng dung trong nghién
ctru khoa hoc, y hoc, san xuat va doi song.

1. Trong nghién ciiu khoa hoc

 Xdc dinh tuéi ciia c6 vat: Phan tng hat nhan ludn phat
ra cac birc xa dé do dém duoc; dong thoi lugng birc xa
gidm theo thoi gian. Dya trén co s& nay, cdc nha khao
¢O ¢6 thé x4c dinh duoc tudi clia co vat.

* Nghién ciru bdn chdt cua vt chdt: Cac may gia toc
lam tdng nang luong (dong nidng) cua dong hat proton,
electron,... 1én rat cao. Dong hat nay khi va cham vao
hat nhan (tham chi v&i cac hat tao nén hat nhan) nao
do s& pha vo chang thanh nhiéu hat nhé hon, gitp cac
nha khoa hoc ¢6 thém théng tin vé thanh phan va bén
chat cta vat chat. Hién nay, hicu biét clia con ngudi vé
cu tao hat nhan noi riéng, vé ban chat cta vat chit ndi
chung van ¢on han ché.

2. Trong y hoc

* Chdn dodan bénh qua hinh dnh: Mot liéu chat phong
xa thich hgp dugc dua vao co thé, di téi co quan cin
chan doan. Chat phong xa phat ra tia y ¢6 kha ning dam
xuyén cao nén di dugc té1 thiét bi ghi hinh 4nh dung @€
chan dodn bénh.

* Tri bénh ung thu: Dua trén co s& su dung tia burc xa co
ning luong cao (tiay, f,...) tir phan ing hat nhan dé tiéu
diét hodc kim ham sy phat trién t&€ bao ung thu (phuwong
phap xa tri). Tia birc xa phd huy DNA cua t€ bao ung
thu. Khi cac DNA nay da bi hu hong, t€ bao ung thu s&
ngirng phan chia hodc bi phd v& va dugce loai bo ra khoi
co thé.

* Khuwr trung: Tia y c6 tac dung diét trung, cach thac nay
ré hon phuong phéap khir tring bing hoi nudc; lai ¢6
thé thuc hién & nhiét d6 thap nén khong gay ra céac bién
doi bai nhiét cho céac vat dugce khir trung.

Hy

Co thé sinh vat séng luén
cé su trao dbi chat véi khi
quyén bén ngoai. Ngudi
ta tinh dugc c6 trung binh
13,6 nguyén t& "'C bj
phan ra trong 1 phut Ung
véi 1 gam carbon trong
co thé sinh vat séng cling
nhu trong khi quyén. Con
s6 nay la khéng déido ';C
lién tuc dugc sinhra(do 4n
cua tia va tru phan dng véi
nitrogen trong khi quyén,
"N+ ,n—>"C+H) «can
bang véi luong bi phan ra.
Khi sinh vat chét di, khéng
cdn su trao ddi chat nén
s6 lugng "t C phan ra gidm
dan.

%®Co dugc dung trong
phuong phap xa tri dua
theo phan Ung sau day:

SCo—> SNi+B+y

Do hguén buc xa dat ngoai
co thé bénh nhan nén tia
xa tri can phai co6 kha nang
dam xuyén (kha nang di
xuyén qua I&p vat chat) 1én.
Dua vao ban chét cua tia v
va 3, em hdy dy doan tia y
hay tia 3 c6 téac dung xa tri
chinh khi dat 57 Co ngoai co
thé bénh nhan.

19
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X0 EM O BIET B . 3. Trong san xuét va doi sdng

Bén canh nhiing lgi ich tu
phan Ung hat nhan, con
ngudi can phai canh giac
véi nhiing khia canh cé hai
clia né: Céc tia phdng xa rat
nguy hiém véi con ngudi
nén phai rat than trong
trong cac van dé co lién
quan dén phéng xa. Cac
vu né, rd ri |6 phan ting hat
nhan,...néu xay ra sé la mot
tham hoa I6n déi véi con
ngudi va thién nhién.

Cac phdn (mg hat nhan dién ra thuong giai phong mot
nang lugng khong 16. Céc 10 phéan ting hat nhan dugc st
dung voi muc dich cung cdp ndng luong (thay cho cac
ngudn nhién liéu hoa thach nhu than da, dau mo,...) trong
cac nha may phat dién, tdu ngam,...

Birc xa ¢ diéu khién ¢6 thé gy nén bién d6i gene theo
hudng ¢o lgi: tao gidng ciy luong thuc va ciy trong khac
cho san lwong cao hon, chong chiu tot hon vai dicu kién
thién nhién va sau bénh,...

* Phéng xa tu nhién la qua trinh bién d6i hat nhan tu phat, khéng phu thuéc vao tac déng
bén ngoai. Phéng xa nhan tao la qua trinh bién d6i hat nhan khéng tu phat, gay ra bai
tac dong bén ngoai Ién hat nhan. Ngoai su bién déi hat nhéan, cac qua trinh phéng xa nay
con phat ra céac tia buc xa.

* Phan ting hat nhan la phan (ing c6 su bién déi & hat nhan nguyén t (thanh phan hat nhan,
nang lugng ctia hat nhan).

* Phan ting hat nhan tuan theo dinh luat bao toan s6 khéi va dién tich.

* Phan Ung hat nhan co rat nhiéu ting dung trong nghién ciu khoa hoc, y hoc, san xuat va
dai séng.

20



BAI

Bai 1.

Bai 2.

Bai 3.

Bai 4*.

Xac dinh s6 khdi va dién tich ctia hat nhan X trong cc qua trinh sau:
a) TNa— X+ Je b) ;X — 2Cl+

c) 2Ni— X+ Je d) ;X —> ;Be+

0
le
0
55>

(e la hat positron, con duogc ki hiéu la B¥)

Phan rd tw nhién 3 Th tao ra dong vi bén 2 Pb, dong thdi gidi phong mot s6 hat o

va B. Xéc dinh s6 hat o va B cho qué trinh phén rd mot hat nhan *; Th.

CAn d6t chay bao nhiéu kilégam than d4 chira 80% C dé tao ra lwgng nhiét bing
nang lugng giai phong ra khi 1 gam %.U phan hach. Biét khi phan hach 1 mol
U tod ra ning luong 1a 1,8 x 10'° kJ, d6t chay hoan toan 1 mol C tod ra ning

luong 1a 393,5 klJ.

Mot ménh gidy 1dy dugc tir mot trong cac “Cudn sach Bién Chét” (gom 981
ban ghi khac nhau dugc phét hién tai 12 hang dong & phia dong hoang mac
Judaea) dugc xac dinh c¢6 10,8 nguyén tir ";C bi phan ra trong 1 phat img voi
1 gam carbon trong manh gidy (Hinh 2.3).

Hay tinh tudi cia manh gidy (t) dua theo phuwong trinh:
A

L= %lnf
Trong do: .
A, dugc coi bing s6 nguyén tir '|C bi phan ra trong 1 phat v6i 1 gam carbon
trong sinh vat séng, A~ 13,6.
A, duge coi bing s nguyén tr ';C bi phan rd trong 1 phit v6i 1 gam carbon
trong mau vat nghién curu.

Hing s6 k= 1,21 x 107* nam™",

Hinh 2.3. Minh gidy dugc 13y tir “Cuén sdch Bién Chét”
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NANG LUGNG HOAT HOA
CUA PHAN UNG HOA HOC

Hoc xong bai hoc nay, em cé thé:

o Trinh bay dwoc khai niém nang lwong hoat hoa.

o Néu duoc anh hiwong ciia ning lieong hoat hod va nhiét do téi toc do

_Ea

phan ung thong qua phuong trinh Arrhenius: k = Ae &7

.« Giai thich dwoc vai tro cia chat xic tdc.

® Trong Hinh 3.1, mudn 1an “hon bi hod hoc” sang phai theo chi€u mii tén mau
xanh, hon bi phéi di qua “hang rdo nang luong” ¢o chiéu cao E . Nhirng phat biéu

ndo sau day la dung?

(1) Hangrao E_cang cao thi
hon bi cang dé 14n qua.

(2) Hang rao E_ cang thap
thi hon bi cang dé lin
qua.

(3) Can phai cung cap
nang luong cho hon bi
thi qua trinh lan sang
phai mo1i xay ra.

(4) Hon bi tu 14n sang phai
ma khdng can cung cap
thém néng lugng.

G Hinh 3.1, d& “hon bi hoa hoc” i
lan duoc sang phal can cung |
cAp nang lwong toi thiéu ba.ng ]
chi€u cao hang rio ning lugng i
E d¢€ ddy “hon bi hoa hoc™ Ién |
toi dinh hang rao. :

e i

24

k.

Ning lugng

Hinh 3.1. “Hon bi hod hoc™ va hang rdo ning luong E,

1. Néang lugng hoat hoa

D¢ phan tmg hoa hoc xay ra, cdc phan tir cin va cham hidu
qua v4i nhau. Diéu nay doi hoi cac phan tir phai chuyén
déng du nhanh, nghia la phai c6 dong ndng du lon.



Cl + NOCl — C(Cl, + NO

o- &

Ccl  Nocl Cl, NO

Trudc va cham Trong va cham Sau va cham
a) Va cham hiéu qua

. + NOCI Cl + NOCI
0+§ ocS °- S
NOCI NOCI
Trudce va cham Trong va cham Sau va cham

b) Va cham khéng hiéu qua

Hinh 3.2. Hinh mé phong va cham hiéu qua va va cham khong hiéu qua

Nang heong hoat hod (ki hiéu la E_) la nang heong 161 thiéu

ma cac chdt tham gia cdn phdi cé dé phdn ung cé thé

xay ra.

V61 cung mét phan img, E_ cang nho thi toc d6 phan tng
cang cao do cang c6 nhiéu nguyén tir hodc phan tir dat tdi
ndng luong nay, tirc 1a ¢6 cang nhicu va cham hiéu qua

P i e e

N6i chung, dé lam tang so
lugng va cham hiéu qua,
céc phan tlr can dugc cung
cdp nang lugng, thudng la
dudi dang nhiét nang. Diéu
nay giai thich vi sao ngudi
ta thuong dung dén con,
bép dién dé dun néng hén
hop phan Ung khi lam thi
nghiém, cling nhu can phai
dét néng hoac gia nhiét
trong cdng nghiép san xuat
hoéa chat.

B e

1. Céc phan ung tao gi kim
loai c6 thé xay ra ngay &
diéu kién nhiét d6 phong
ma khéng can dun néng.
Hay du doan nang luong
hoat hoa clia phan ung la
thap hay cao.

xdy ra.
®
1.Hinh 3.3 biéu dién cing mét phan Ulng f
nhung c6 nang lugng hoat hoa khac nhau. /\ n E,(1)
o
a) Trudng hgp Ung véi nang lugng hoat hod é. — A
nao thi phan (ng xdy ra vdi téc d6 lIon @ / \\ E,(2)
hon? Ex vy .

b) Bién thién enthalpy phan ting (A H) trong
trudng hgp nay la &m, nghia la thuan lgi
(vé enthalpy) cho phan ung dién ra. Néu

A H ratam nhung phan ting lai c6 E_ rét I6n
thi phén ting nay ¢6 dé dang xay ra khéng?
Giai thich.

Ti€n trinh phan ting

Hinh 3.3. D6 thi biéu dién cdc muc ning luong hoat

hod khdc nhau ctia phan ing

P onco i B \




@

e

g

2.Phat biéu dinh luat tac
dung khéi luong vé téc
dé clia phan Ung hoa hoc.

Phuong trinh Arrhenius dugc
nha bac hoc nguai Thuy Dién,
Svante Arrhenius (S. A-ré-ni-ut)
dua ra vao nam 1889.

Nang lugng hoat hoa ciia mot
phan ung sé thay déi khi co
mit chét xuc tac.

1.Néu dvidu1,
E (1)=100 kJ mol~’
vaE (2) =150 kJ mol™
thi t6c d6 phan ung thay
d6i nhu thé nao?

24
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2. Anh huéng ciia nang lugng hoat hoa va nhiét dé téi
toc do phan ting qua phuong trinh Arrhenius

Gia su phan rng don gian:

mM + nN — sén phim
6 bi€u thirc t8¢ dd phan tmg: v = kCYCY.
Biéu thirc nay cho thdy khi néng do cic chat duogc gilr
khong do1i, hing s6 t6c do k ting (gidm) bao nhiéu 1an thi
tdc dd phan g v ciing ting (gidm) bay nhiéu lan. Nhu
vay, c6 thé thong qua su thay doi gia tri cta k dé danh gia
su thay d6i toc d6 phan ung.

Phuong trinh Arrhenius giup chung ta ¢6 thé tinh dugc sy
thay déi clia hing s6 td¢ dd phan tng k theo ning lugng
hoathod E_(J mol™) va nhiét d T (Kelvin).

,Ea

k=Ae® (1)

Trong do:
A 12 mét hiing s& cho mot phan ng xdc dinh.
R 14 hing s6 khi, R = 8,314 ] K 'mol ',

Mot phan tng hoa hoc dién ra & nhiét dé khong

doi 1a 25 °C, nhung & hai truong hop ¢ ning lwgng hoat
hoa khac nhau: khi khong c6 xtc tac E (1) = 100 kJ mol™
va khi ¢6 xtic tac E (2) = 50 kJ mol™". So sanh téc do cua
phan rng trong hai truwong hop nay.

Giai.

Theo phuong trinh (1) ta cé:

_Ea (l)

k, =Ae X 2)
-E,(2)
k, =Ae & (3)

Chia v¢& hai phwong trinh (3) cho (2), thu duoc:

k E,-E (2)
2_¢ K (4)
k1



Thay s6 vao (4) ta duoc:
(100-50).10°
t_z S 8,314.298 i 5,81>< 103
1

Nhu vay trong truong hop nay, khi ndng lugng hoat hoa
giam di 50 kJ mol™! thi t6c do phéan mg ting 1én khodng
581 triéu lan.

2.Néudvidu2,E =50 k) mol”
thi téc d6 phan dng thay
déi nhu thé nao?

Mot phan img hod hoc ¢6 E_ = 100 kJ mol

nhung dién ra & hai nhiét do 1a 25 °C va 35 °C. So sanh toc
do cua phan rng trong hai truong hop nay.

Giai: Theo phuong trinh (1):

E,
k, = Ae®" (5)
B,
k, =Ae™" (6) P .
. o } T (K)=t(°C) + 273 :
Chia tirng v€ hai phwong trinh (6) cho (5), thu duoc: R, Yt )

k

& e%[T{TJTlJ (7)

Thay s6 vao (7) ta duoc:

100.10‘(308—298) .

k, — g 8314 3828 ) 3 7 &

k, 2. Hay lién hé két qua & vidu 2
vGi hé sé Van't Hoff vé su

Nhu vy trong trudong hop nay, khi nhiét dé ting 10 °C thi
A - i p thay déi téc dé phan ung
toc do phan ung ting 1én xap xi 3,7 lan.

theo nhiét do.
3. Vai tro cia chat xiic tac
nr r r by g LY - o ~ 7 iz !@
Chat xuc tac 1a chat lam tang toc do phan ung nhung = o 1
" . s R gt A = e 3.Mét phan Ung dién ra &
khong bi thay do1 vé lugng va chat khi phan ung két thuc. mét nhiét do khong ddi, khi

thém chat xuc tac, téc do

H, phan tng v6 cung chdm véi O, ¢ nhiét do phan tng tang lén do "ér],g
- - luong hoat hoa bi thay dai.

phong, nhung khi thdi khi H, qua ludi kim loai platinum Vay chét xtc tac lam tang
(Pt) trong khong khi, H, c6 thé béc chdy. Trong trudong hay giam nang lugng hoat

) , . hoa ctia phan tng?
hop nay, Pt dong vai tro lam chat xuc tac cho phan trng: P °

2H, +0, - 2H,0



- g‘ ------------ g Hydrogen

Hydrogen & dang nguyén i
tir c6 kha nang phan ung i
manh hon & dang phén td. |
Nang lugng lién két cula |
H - H rét I6n (436 kJ mol™), |
nén dé pha v lién két nay |
can dun néng H, & nhiét i
dé cao. Tuy nhién, H, bi hdp i
phu trén bé mat Pt lam lién !
két H - H bi yéu di, dan dén i
gidm nang luong hoat hod |
ctia phan ting. Diéu nay giai |
thich vai trd lam chat xuc |
tédc cla Pt trong phan Ung E
cla H, véi O, cling nhu Véi i
nhiéu chat khéac (vi du nhu !
phan (ng céng H, vao cac |
hydrocarbon khéng no). E

Hinh 3.4, Phin tir H, bi phd v& lién két trén bé mgt cht xuc tdc Pt

Céac nghién ctru di chi ra ring: Chat xiic tdc c6 vai tro lam
giam nang lwong hogt hoa cua phan g, tir do lam tang
toc dg cua phan img hod hoc (Hinh 3.5).

A

3.Vi sao trong linh vuc san
xudt hod chat, ngudi ta
thuéng st dung chat xtc
tac? Hay ké tén mot s6
qud trinh sadn xuat hoa
chét va chat xtc tac dugc
st dung ma em biét.

T&
Ning luwgng

Y

Tién trinh phin img

Hinh 3.5. D6 thi so sdnh ning luong hoat hod ctia phin tmg
khi ¢é va khong c6 chét xuc tic

P

* Nang lugng hoat hoa (ki hiéu la E ) Ia ndng lugng t6i thi€u ma cac chat tham gia can phai
c6 dé phan Ung c6 thé xay ra.

* Theo phuong trinh Arrhenius: Phan (ing cé nang lugng hoat hoa cang nhé thi téc do
phan Gng cang lén. Nhiét d6 phan Ging cang cao thi téc d6 phan (ing cang 1&n.

* Chat xuc tac c6 vai trd lam gidm nang lugng hoat hoa ctia phan tng.



BAI TAP

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Cho phén tng:

2NO,(g) > 2NO(g) + O,(g)
So sanh t6¢ d6 phan huy NO, ¢ nhiét do 25 °C (nhiét do thudng) va 800 °C
(nhiét do cua 6ng x4 khi thai & dong co dot trong). Biét E_ = 114 kI mol ™.

Cho phén ong:

280,(g) + O,(g) = 280, (g)

Biét E_ = 314 kJ mol™".

a) Hay so sanh td¢ do phan tng & 25 °C va 450 °C.

b) Néu sir dung xac tac 1a hon hop V,O, va TiO, thi ning lrong hoat hoé cta
phéan Gng giam xudng chi con 84 kJ mol~'. Hay so sanh td¢ do phan (ng khi
¢6 va khong c¢6 chit xtic tac & nhiét do 450 °C.

Thuc hi¢n hai thi nghiém hoa tan da vo6i vao dung dich HC1 1 M ¢ cung mét

nhiét do.

Thi nghiém 1: Cho 0,5 gam da vo61 dang bot vao 10 mL HC1 1 M.

Thi nghi¢m 2: Cho 0,5 gam d4 voi dang vién vao 10 mL HC1 1 M.

a) Toc¢ do phan (mg ¢ thi nghiém nao nhanh hon? Giai thich.

b) Nang lwgng hoat hod ctia hai phén ng bing nhau hay khdc nhau?
Cho phan tng:
C,H,(g) + H,(g) > C,H(g)

Nang luong hoat hoa ctia phan ung khi c6 xuc tac Pd 1a 35 kJ mol™. Hay so sanh
su thay doi t6c do phan ung khi c6 xuc tdc Pd & nhiét do 300 K va 475 K.

Gia sur hai phan tmg hoa hoc khac nhau ¢6 cung E | dién ra & cung nhiét do.
Vay hing s6 t5c do k ¢6 luén bing nhau khong?



ENTROPY VA BIEN THIEN
NANG LUQNG TU DO GIBBS

Hoc xong bdi hoc nay, em c¢é thé:

” o Néu duoc khai niém va y nghia cua entropy S.
o« Néu duoc y nghia ciia dau va tri sé ciia bién thién nang leong ti do Gibbs.
« Tinh dwogc NG, theo cong thic NG, =AH] —TAS. tir biang cho

& i . r . n ~ n 2 r A
san cac gia tri A H, o va S, cua cac chat.

® Hinh 4.1 m6 ta trat tu sép xép clia cdc phan tir nwde & ba thé: rén, 16ng va khi.
Em hay cho biét muc do “mat trit tu” ctia hé ting hay giam theo chifu tir nudc
da t61 hot nudc.

a) Nudc da b) Nudc long c¢) Hoi nuéc

Hinh 4.1. Trat ty sdp xép cdc phin ti nudc ¢ ba thé rin, 16ng, khi

€) EnTROPY

Mudi 4n (sodium chloride, NaCl) & trang thai tinh thé véi cdc ion duoc sip x&p médt cach trat
tu (Hinh 4.2a). Tuy nhién, trit ty nay bi pha v khi hoa tan mudi n vao nude (Hinh 4.2b).

a) Muéi n tinh thé b) Mudi dn khi duge hoa tan vao nude

Hinh 4.2. Sy phd v& trat tu sip xép cua cde ion trong tinh thé NaCl khi hoa tan vao nudce
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D6 mdt trit tw ciia ion Na*, CI" ting 1én khi chuyén tr (@
NaCl dang tinh thé sang dang hoa tan; do mat trat tw cia  1.Khi dun néng chéy tinh
nude tdng 1én khi chuyén tir dang l6ng sang dang hoi. thé = mat st
Nguoi ta ding dai luong entropy (ki hidu 1a S) d& dic ~ CUacaciontang hay giam?

R o 5 R . , . Tai sao?

trung cho do mat trat tr cua céc ti€u phan (nguyén tir,
phan tir, ion) trong mot hé.
1. Y nghia ciia entropy
Entropy la dai lwong ddc trung cho dé mdt trdt tu ciia hé
o mot trang thai va diéu kién xac dinh. DO mit trét tu cla
h¢ cang cao, entropy cua h¢ cang lon.
Don vi cua entropy thuong 1a J mol™! K.
Entropy ctia mdt chat ¢ diéu kién chuan (25 °C, 1 bar) goi
la entropy chuén ctia cht va duoc ki hi¢u 1a ;.
2. Tinh bién thién entropy cia mgt phan iing hoac mét

qua trinh
Bién thién entropy chuin clia mdt qué trinh (vat li, hod hoc),
ki higu 1a A 82, dugc tinh nhu sau. (@
Gié st ¢6 phén Gng téng quét: 2.Tinh bién thién entropy

chuén cho phan ung dét

aA +bB - mM +nN chéy 1 mol CH,OH(/) bang

Bién thién entropy chuin cta phan tng nay dugc tinh 0,(g), thu dugc CO,(g) va
theo cong thuec: H,0(g).
0 _ 0 0 0 0
AI-Szgs . mSz9s (M) + nSzgs (N) - aszgs (A) - bszgs (B)

Entropy chuin ctia mot s chat duge cho trong Phuy luc 1. @

Tinh bién thién entropy chuin cho phdn trng sau: | 1.Tinh A,S%, cla cac phan
Ung sau:
2H,(g) + O,(g) = 2H,0(g)
L 5 ’ ’ ; a) 2Ca(s) + O,(g) — 2Ca0(s)
Giai: AS,,. =28, (H,0(g)) 28, (H,(g)) - S, (0,(g) b) CH,(g) + 20.(g) > CO.(g)
=2 x 188,7-2 x 130,7-205,2=-89,2 (JK™). +2H.,0(g)

Tinh bién thién entropy clia qué trinh chuyén QB 0GB
1 mol nuéce 16ng thanh hoi nude & diéu kién chuan.,

HOO)->HOE (1)
- 0 2 - ~
Gidi- ASggS _ Sggs (HEO(g)) B Sg% (H:O(l)) 2.Tai sao AS,,, cua qua trinh

(1) lai duong?
= 188,7-70,0=118,7(J K‘l).
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S it N

Chuing ta cong nhian ma khong
chimg minh biéu thirc nay.

3.Tinh A G, cla cac phan
Ung sau va cho biét & diéu
kién chudn cac phan tng
do co tu xay ra hay khong.

a) H,(g) + Cl(g) — 2HCl(g)
AHs =—184,6 kJ

b) CH,(g) +20,(g)

> CO,(g) +2H,0()
AHS,, =—890,3kJ

298

c) 2Na(s) + O,(g) —»> Na,O,(s)
AH35 =—510,9 kJ

30
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(1) BIEN THIEN NANG LUGNG TU DO GIBBS VA
KHA NANG XAY RA CUA PHAN UNG HOA HOC

Mot cau hoi lon luon duge dat ra 1a: Pai lugng ndo cho

bi€t kha ning x4y ra mot phan Gng hod hoc noi riéng hay

mdt qué trinh n6i chung? O maot ap suét xac dinh thi phan

tng (qua trinh) x4y ra & nhiét do6 nao? DE tré loi cau hoi

do, ta cting xét bién thién nang lwong tu do Gibbs.

Khé ndng tw xdy ra cia mot phan trng hoé hoc phu thudc

vao céc yéu t6: nhiét do T, bién thién enthalpy va bién

thién entropy cua phan ng tai nhié¢t do tuong ung la

AH3, ASY. Bién thién ning luong tw do Gibbs (A GY)

[ dai luong lién hé cac yé€u t6 A H), A S? vanhigtdo T.
AG)=AH -TAS]

Trong do, T 1a nhigt do theo thang Kelvin (K).

* AG; <0: Phan &g tu xdy ra.

* A G} >0: Phdn img khong tr xdy ra.

Véy bién thién nang lwong tu do Gibbs (AI_G,(;) la tiéu

chuan dé danh gid kha ning tu dién bién ciia qua trinh

hodc phan tmg hoa hoc & nhiét do T va céc yéu t6 khac &

diéu kién chuan.

O nhigt do T, mot phan Gmg ¢c6 A GY cang am thi qué

trinh tuw dién bién cang thuén lgi va nguoc lai.

Cho phén @ng;
2NO(g) + O,(g) > 2NO,(g)  (2)

a) Phan Gng trén co ty xay ra ¢ 25 °C, | bar hay khong?
b) Phan g trén c6 tu xay ra ¢ 0 °C, 1 bar hay khong?
Biétrang: AH) =120 kJ, AS) =150 JK™'. Gia sur
bién thién enthalpy va bién thién entropy ctia phan g
khong phu thudc vao nhiét do.
Giai:
a) O nhiét d6 t = 25 °C hay T = 25 + 273 = 298 (K). Thay

vao cong thirc A G} =A HT —TA S7, ta dugc:

A G, =—120 x 10° T —298 K x (-150) J K~!

— 75300 (J) <0.
Vay & diéu kién chudin, phan tng (2) tu xdy ra.



b) O nhiét do t=0°C hay T=0 +273 =273 (K). Thay vao
cong thire A G} =A H] —TA 87, ta dugc:
AGY . =-120x 10T 273 K x (-150) J K~!
=—79 050 (J) < 0.
Vay & nhiét d6 0 °C, 1 bar, phan trng van tir x4y ra dugc.

Cho phan tng:

CaCO,(s) — CaO(s) + CO,(g) (3)
a) O 25 °C, 1 bar, phan tng c6 tu xay ra dugc hay khong?
b) O nhiét d6 nao phén tng trén ty xay ra & 1 bar?
Biét rang: A Hj, = 178,29 ki, AS) = duoc tinh theo s§
liéu cho trong Phy luc 1. Gia sir bién thién enthalpy va
bién thién entropy ciia phan tng khong phu thudc vao
nhiét do.
Giai:
a) Trude tién can tinh A S,,g8 ttr c4c s6 liéu & Phu luc 1.

A 87, = 805 (CaO(s)) # S, (CO,(2)) — S, (CaCO,(s))

298
=38,1 +213,8-92,9=159 (J K.
A G, = AHj, —298 x =130,9 (kI) >0

Nhu vay, & diéu kién chudn, phan ng (3) khong tr xay ra.

r 298

b) D€ phén {rng trén xdy ra, can co:
AG; =AH? -TAS? <0
Tir ddy: A Gy = 178,29 x 10°~T x 159 <0
& T>1121K hay T > 848 °C.

01 bar, hiy xac dinh nhiét 40 d¢ qua trinh
nude 10ng chuyén sang thé hoi tw xay ra:

H,0() = H,0(g) (4)
Biét ring bién thién enthalpy va bién thién entropy ciia
qua trinh (4) 1a: AHS,, = 44,01 kJ; AS),, = 118,74 J K.,
Gia str bién thién enthalpy va bién thién entropy ctia qua
trinh khéng phu thudc vao nhiét do.
Gidai: D€ qua trinh trén x4y ra, can co:

AG, = AH]} —TAS; <0
Tic 1a: AG) =44,01 x 10° T x 118,74 <0

< T>370,64 K hay T > 97,64 °C.

i

b

1.TU gid tri A,GY clia phan
Ung (2) & nhiét do 298 K
va 273 K, hay cho biét &
nhiét d6 thap hon hay cao
hon thi phan ting dién ra
thuan lgi hon.

2. Phan Ung (3) trong thuc té
con goi la phan ung gi?

3.Mac du phédn ung (3)
c6 thé xay ra ¢ nhiét do
848 °C, nhung trong thuc
té€ ngusi ta thuang nung
noéng CaCO, téi nhiét do
1 000 °C. Giai thich vi sao.

' Cac qua trinh (1) va (4) la qua
' trinh vat Ii nén khong sir dung céc
5 kihicu A H?, AS?, AGY.

5 (3 1 bar, nhiét d6 s6i ctia nudc ;

1a 99,61 °C. Sai s6 gitta tinh | .
toan li thuyét va thuc nghiém la '
do viéc coi bién thién enthalpy .

va bién thién entropy clia qua |
trinh khong phu thudc nhiét do. E



?

* Entropy la dai lugng dac trung cho dé mat trat tu clia hé.
* D6 mat trat tu clia hé cang cao, entropy clia hé cang I6n.
* Bién thién ning lugng tu do Gibbs (A,GY) la dai lugng phu thudc vao cac yéu té A HJ, A, SS
va T theo cong thuc:
AGS =AH; -TAS?
A,GS < 0:Phan ting tu xay ra.
A,G? > 0:Phan ting khéng tu xay ra.

BAI TAP

Bai 1. Tha mét vai tinh thé potassium dichromate (K,Cr,0.) mau cam dé vao nuée
(Hinh 4.3). Entropy ctia qud trinh hoa tan nay ting hay giam? Giai thich.

-

Hinh 4.3. Qua trinh hoa tan tinh thé potassium dichromate vao nuéc

>
»>

Bai 2. Hay danh gia khé ning tu xdy ra ctia phan trng sau & di€u kién chuln:
2Al(s) + 3H,O(1) > ALO,(s) + 3H.(g)
Biétrang: A H) =-818,3 kI, A S, duoc tinh theo sd liu cho trong Phu luc 1.

298 298
Tir k&t qué nay hily dua ra mot li do gidi thich cho vige vi sao cac do vat bing

nhém duoc sit dung rit pho bién.

Bai 3. Hay xac dinh nhi¢t d s6i cia CHCI (/) ¢ 1 bar va so sanh véi gia tri do dugc
tir thue nghiém (61,2 °C). Gia thiét bién thién enthalpy va entropy ctia qué trinh
khong thay doi theo nhiét do.



Bai 4.

Bai 5.

Bai 6*.

Bai 7*.

Biét ring:

AHJ, (kJ mol™) Shes (Jmol' K1)

CHCL(/) ~134,1 201,7
CHCl (g) 1007 295,7
Cho phan tng:

ZnCO (s) = ZnO(s) + CO,(g)
O diéu kién chudn, phan ng c6 tu xay ra tai cac nhiét do sau hay khong?
a) 25 °C. b) 500 °C.
Biét ring: A HY, =71,0kJ, A S =174,8 ] K. Gid st bién thién enthalpy va
bién thién entropy ctia phan mg khong phu thude vao nhiét do.

Hay xac dinh nhiét do thdp nhat d€ phan ng nhiét phan NaHCO, dudi day
dién ra:

2NaHCO,(s) — Na CO,(s) + H,O()) + CO,(g)
Biét ring: A H, =9,16 kI, A S}, duoc tinh theo s8 lidu cho trong Phuy luc 1.
Gia str bién thién enthalpy va bién thién entropy ctia phan trng khong phu thudc vao
nhiét do.

O diéu kién thudng (coi 1a 25 °C, 1 bar), ¢6 tu xay ra qua trinh sét bj bién ddi
thanh Fe,O,(s) (c6 trong thanh phan gi sit) dugc khong?

D¢ du doan kha nang tu xay ra phan tmg cin st dung A H® hay A G*? Giai thich.
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CHUYEN BE |

HOA HOC TRONG VIEC

9

PHONG CHONG CHAY NO

SO LUQC VE PHAN NG CHAY VA NO

 Baid

Hoc xong bai hoc nay, em cé thé:

Néu duwoc khdi niém, ddc diém cia phdan umg chay, diéu kién dé
phan img chdy xday ra, mét sé vi du vé sw chay cdc chat vé co va
hitu co.

Chi ra duwoc nhiing san pham cia phdn wng chay va tac hai véi
con nguoi.

Néu duoc khdi niém vé diém chdp chay, nhiét dé tw béc chay,
nhiét do ngon lira.

Néu duoc khdi niém, ddc diém co ban ciia phan vmg né, né vat li
va noé hod hoc.

Néu dwoc khai niém vé “nod bui”.

Phan tich duoc ddu hiéu dé nhdn biét vé nhitng nguy co va cach
giam nguy co gay chay, no.

(E) Quan sat Hinh 5.1 va Hinh 5.2, cho biét truong hop ndo c6 thé gy chdy, no;
trrong hop nao khong. Giai thich.

Hinh 5.1. Chai nuéc dé€ trén xe 6 to gitra trua ndng Hinh 5.2. Pun cdch thuy d€ lam néng binh rugu

€) PHAN UNG CHAY

CO nhiéu phan tng oxi hod — khir dién ra vé&i t6¢ do phan (g chdm nhu phén tng tao
gi sit, phan ung oxi hod lam & vang sach bdo,... Bén canh dé, ciing c6 nhiéu phan tng
oxi hod — khir dién ra véi toc d6 nhanh nhu céc phén ing d6t chdy than cui, xing dau,...



a) Dinh sit bj gi b) Than cti dang chdy
Hinh 5.3. Mt s6 qud trinh oxi hod — khir

RAt nhiéu phan ttng oxi hoa — khir dién ra v6i téc do nhanh
va tod ra nhiéu nhiét. Lugng nhiét nay giap duy tri phan
Ung, cling nhu nung noéng cac chat [én nhiét do cao nén
kém theo su phat ra anh sang.

1. Khéi niém

Nhitng phdn 1mmg oxi hod — khir ma chdt oxi hoad thwong la
oxygen trong khong khi, tod ra nhiéu nhiét va phat ra anh
sang goi la phan ung chay.

Tir xa xua, con nguoi da biét sir dung cac phan mg dot
chay nhu d6t chdy cui dé 14y nhiét va 4nh sang, dot chay
dau md& d€ 14y anh sang,... Ngay nay, nhitng phan trng
chay quan trong nhit ma chang ta thuong gip chinh 1a
phéan tng d6t chay nhién li¢u léng nhu xdng, dau (la cac
chit hitu co, thanh phan chinh 14 cic hydrocarbon) trong
cac dong co 0 t6, xe may....

Tuy nhién, ¢6 nhitng phén tng chay dién ra ngoai ¥ mudn
clia con ngudi gy ra nhirng hau qua nang né nhu nhing vy
chay rung, chay nha 0, chay kho chira vat ligu may mac,...
Bén canh cac thiét hai gay ra béi ngon Itra, cac phan mg
chdy cOn ¢6 thé sinh ra cac chat doc hai cho con nguoi va
cac sinh vat song nhu CO, HCN, HCI, SO,, NO,... Néu
nong do CO trong khong khi 1a 1,28% (theo thé tich) thi
con ngudi bt tinh sau 2 — 3 nhip thd, chét sau 2 — 3 phut.
Céac loai nhya khi chay thuong sinh ra PAHs (Polycyclic
Aromatic Hydrocarbons), la nhirng tdc nhan gay bénh ung
thu. Nhiéu d4m chdy, ching han chdy rimg da huy hoai truc
ti€p moi trudmg song cua cac lodi sinh vat, sinh ra rit nhicu
khi CO, lam nhiét d6 Trai Dat ting lén, giy ra cic hién
tugng bién doi khi hau,...

(?)

@
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1.Em hay chi ra nhing su
khéc biét ¢ thé cdm nhan
va quan sat dugc cua hai
qua trinh oxi hoa - khu
md ta & Hinh 5.3a va 5.3b.

2.Em hay chi ra nhithg qua
trinh xay ra trong thuc té
¢6 gan véi phan tng chay.

1.Béng den dién (béng day
téc, bong huynh quang)
phat nhiét va anh sédng co
phai do nguyén nhan gay
ra b&i phan ung chay hay
khong?

W onco s S \

R

Tén Itra vl tru st dung nhién
liéu rdn thuang la bot Al trén
véi boét NH,CIO, Khi van
hanh, NH,CIO, bi nhiét phan
taoraQ, (vaNO, H,0, HCI) sé
dét chay Al, sinh ra rat nhiéu
nhiét. Nhiét dé tang lén t&i
gan 2 800 °C khién hai nudc
va N, “ng” ra nhanh chéng,
voi phun ddy céc chat khi
dang gian n& ra bén ngoai,
tao ra luc day.

A ——
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3. Hay ldy mét sé vi du phan

ing chady clia chat hitu co,
phan (ing chdy clia chat vo
co. Néu céc diéu kién dé cac
phan Ung nay xay ra.

4.Vlu chéay riing Amazon gay

|

|

thiét hai ndng né tai ca thé
gidi da dién ra trong thé ki
XXI. Thdo luadn vé nguyén
nhan gay chay va tac hai
cUa ddm chdy dé.

&k

2. M6t s6 hydrocarbon trong

binh gas tao véi khong khi
hén hgp né ngay & néng
do rat thap: CH , 1,4%,
C,H,, 1,6%, CH, 4,4%. Néu
cac nguyén nhan cé thé
gdy ra cac vu chdy, né
binh gas.

3.Vi sao & ngay diéu kién

nhiét d6 phong (khoang
25 °C), can phai bao quan
xang can than haon so véi
dau hoa?
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2. Diéu kién dé xay ra phan iing chay
P& phan ang chay dién ra, phdi thoa man ba diéu kién sau:

* C6 chat chay (nhién ligu): xdng, diu, gd, gidy, nhua,
cao su,...

* C6 chat oxi hoa: chat oxi hod pho bién 1a oxygen trong
khong khi. Oxygen chiém khoang 21% thé tich khong khi,
néu lrgng oxygen gidm xudng nhd hon 14% thi hau hét cac
phan ting chay déu bi dirng lai, trir mot s6 it chat van chay
dugc trong di€u kién “nghéo” oxygen (vi du, hydrogen
van chay khi chi con 5% oxygen trong khong khi).

* C6 nguodn nhiét khoi mao (méi ltra): ngon lira, tia lira
dién, 4nh ndng mit troi hoi tu, nhiét do ma sat,...

Hinh 5.4. Tam giac Itra

3. Diém chép chay, nhiét do tu béc chay, nhiét d§ ngon liia

Xang d& bat chay hon diu, diu dé bit chay hon than.
D¢ danh gia kha nang chdy clia céc chit, nguoi ta dua ra
mot s6 khai niém sau day.

a) Di€m chop chay

Piém chdp chay cia mét chat la nhiét do thap nhdt o
dap sudt khi quyén ma hoi ciia chdt do sé boc chay trong
khong khi khi tiép xic voi nguon hia.

Diém chép chay cua xidng 1a —43 °C, ethanol 1a
13 °C, dau hod 1a 38 — 72 °C, dau diesel sinh hoc 1a 160 °C.

Chat long ¢6 diém chép chay nho hon 37,8 °C duogc goi
1a chat léng dé chay. Chat 1ong c¢6 di€ém chép chay 16n
hon 37,8 °C goi 14 chdt Iong c6 thé gay chay.



b) Nhi¢t do tw bc chiy

Nhiét dé e boc chay la nhiét do thap nhdt o dp sudt khi
quyén ma chat chady tw chay trong khong khi dit khong can
tiép xiic voi nguon lia.

Nhiét do tw bdc chdy ctia xdng la 247 — 280 °C,
ethanol 1a 426 °C, da lam tai xach 1a 200 — 212 °C, gidy la
218 — 246 °C.

¢) Nhi¢t do ngon lira

Nhiét do ngon hra la nhiét do cao nhat cé thé tao ra boi

phadn vng chay cua chdt chay trong khéng khi o dap sudt
khi quyén.

Nhiét dd ngon Iira cao nhat khi chay trong khong
khi ctia methane khoang 1 963 °C va acetylene (khi dat
deén) khodng 2 334 °C.

(1) PHAN UNG NO

Céc chit khi bi gidn nd thé tich dot ngdt (gian nd trong
mot thoi gian rdt ngin, ching han vai miligidy) s& gy nén
tiéng nd. Cén ct vao ddc di€ém giy nd, phan chia thanh hai
loai n6 chinh: n6 vat 1i va né ho4 hoc.

1. No vat li

N6 vt li la qua trinh né gay ra boi sw gian no rdt nhanh
Ve thé tich ma khong kém theo phan ieng hod hoc.

Dic diém co ban ctia nd vat Ii 1a khong lién quan dén phén
rng hod hoc. Vi du, nd sam 16p xe khi bi bom qud cing,
nd ndi hoi hodc cac thiét bi ap luc khi 4p suit khi hodc hoi
qué lon,...

2. No hoa hoc

N6 hod hoc la qud trinh né gdy ra bdi phdn g hod hoc
dién ra véi toc do rdt nhanh, tod nhiéu nhiét nén gdy ra
sy tang thé tich dét ngét.

Bic diém co ban khéc bidt vai nd vét Ii 12 nd hoa hoc phai
¢ phan trng hod hoc. Sau day 1a mot s vi du vé nd hod hoc.

4.Visao nhiét dé tuboc chay
clia xang lén han nhiét dé
tu béc chay cua da lam tui
xach nhung nguci ta lai
chi dat bién cam Iva tai
cac tram bom xang?

e

@

5. Hay ké mét sé qua trinh
n6é quan sat dugc trong
thuc té.

5. Phich dung nudc véi phan
ruét lam bdng thuy tinh
trdng bac gém hai 16p,
gitla hai I6p nay la chan
khong. Giai thich vi sao
né rudt phich dung nuéc
la suné vat i

b=

6. Cac truong hgp sau day la
né vat Ii hay né hoa hoc?

a) N6 néi ap suat khi dun nau.

b) N6 khoang tau chua dau
da hat gan can dau.

. T
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7.Trong trudng hop nao thi
phan tng cta CH, v6i O,
la phan Ung chay, phan
ing né?
Thao luan tuong tu vdi
trudng hop cla con.

Ap dung diéu kién chay theo
“tam giac Ira” cho phan Ung
nd ¢é ludén ding hay khéng?

@—.

6.Qua bdéng bay khi dugc
bom bang hydrogen
sé bay rat cao do khi
hydrogen rat nhe. Tuy
nhién, da cé nhiéu vu né
thuong tam gay ra bdi
béng bay hydrogen.

a) C6 thé thay hydrogen
bang khi nao khac an
toan hon?

b) Thdo luan cach phong
tranh cac vu né gay bai
bong bay hydrogen.

g EM CO BIET S i 1

Nam 1785, vu né bui dau
tién dugc ghi nhan tai kho!|
banh mi clta 6ng Giacomellii
(Gia-c6-mé-li), thuong nhan !
ngudi Y. Nguyén nhan gay |
n6 la do bét mi lo Iing:
trong khéng khi, bat Ira ti !
chiéc dén dau. Hau qua da !
khién cho hai céng nhan bj
thuong. E
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Methane trong khi gas tron voi oxygen khong

khi giy nd rdt manh do phan Ung:
CH,(g) +20,(g) > CO,(g) + 2H,0(g)
AH, =—-802,5k]
Phéan tng ndy toa rat nhi€u nhiét, cdc san pham bi dot
néng manh, thé tich ting dot ngdt nén gy nd.

Thudc né TNT (2, 4, 6-Trinitrotoluene, C,H,N.0,)

dung trong quan sy ¢6 phan tng nd nhu sau:

C,HN,0,(s) > 6CO(g) + §H2<g) 3 %Ng(g) +C(s)

CHg

O2N NO;

NO,

b) Mét vy nd giy boi thuée né TNT

a) Cong thirc ciu tao
cta thude nd TNT
Hinh 5.5. Thuoéc né TNT

Hydrogen (H,) s& 1a mt loai nhién ligu ciia

twong lai, phén g chdy ctia H, tod ra rit nhiéu nang lugng.
211,(g) + 0,(g) > 2H,0()

A H]

ros — —071,6 KJ
Déng thoi, sén pham phan Gng chdy la nudce, khong
gdy anh hudng dén moi trudng. Trong khi do, khi dot
cac nhién liéu hoa thach (than d4, dau mo....) sinh ra
carbon dioxide (CO,) lam tang hi¢u Umg nha kinh. Tuy
nhién, khi sir dung nhién li¢u hydrogen phai rat than trong
vi hydrogen tao véi oxygen hon hgp nd rit manh.

3. N& bui

Nhiéu vu nd, ddc biét xay ra trong nha mdy, cong xudng
lai c6 nguyén nhan tir nhirng hat bui min nhu bdt nhua,
bot than, bot kim loai, bdt cao su, bot ngii cdc,... trong
khong khi. Nhitng vu né nhu vay c6 tén goi chung 13
“nd bui”. Mot vu né bui ¢6 thé xay ra néu hoi tu du
5 di€u kién sau:



()

* Nhién li¢u dang bui min. i )
8.No6 bui c6 thé gay ra bdi

* Bui nhién li¢u phan tan trong khéng khi: bui cang min, (cAc) bui min nao sau day:
kh4 ning giy nd cang cao do phét tin nhanh va dé lo bui dusng an, bui gidy,
ltrng trong khong khi. bui cat?

* Co oxygen,

* Ngudn nhiét giy kich nd: ¢6 thé 1a ngon lira, tia lra dién
(gdy boi chap dién hodc tinh dién do thiét bj khong ndi dat),
nhiét do ma sat, ...

* Khong gian kin: khong gian trong nha xudng, thiét bi,
tl chtra, thiét bi ngin bui, ong dan,...

P

* Nhing phan tng oxi hod - khir ma chat oxi hoa thudng la oxygen trong khéng khi, toa ra
nhiéu nhiét va phat ra anh sang goi la phan ting chay.

* Phan Ung chéy chi xay ra khi cé di ba diéu kién: chat chay, chat oxi hoa (thudng la oxygen
trong khéng khi) va nguén nhiét khai mao.

* Diém chdp chay clla mét chat la nhiét do thap nhat & &p suat khi quyén ma hoi clia chat do
sé boc chay trong khéng khi khi tiép xtc véi nguén Iia.

* Nhiét dé tu boc chéy la nhiét dé thap nhat & dp suat khi quyén ma chat chay tu chdy trong
khéng khi du khéng can ti€p xuc véi nguén lda.

* Nhiét do ngon Ifa la nhiét d6 cao nhat cé thé tao ra bsi phan ting chay ctia chat chay trong
khong khi & ap suat khi quyén.

* Novatlila qua trinh né gay ra bdi su gian nd rat nhanh vé thé tich ma khong kém theo phan
ung hoa hoc.

* N6 hoa hoc la qua trinh né gay ra bdi phan (ing hoa hoc dién ra véi téc d6 rat nhanh, toa
nhiéu nhiét nén gay ra su tang thé tich dét ngét.

* NG bui la vu né gay ra béi cac hat bui rdn c6 kich thudc nhé (nhu bét nhua, bot duang,
bot ngl cdc, bot kim loai,...) c6 kha nang tac dung véi oxygen va tod nhiét manh trong
khong khi.
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BAI TAP

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.
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Phan loai céc chat, thiét bi sau vao ba nhom nhién liéu, chdt oxi hod va nguon nhiét:
10 sudi, ngon ltra, oxygen trong binh chira, diém, bat Iira, gd, gidy, thiét bi dién,
khong khi.

Nhua PVC ¢6 cong thire ciu tao 14 CH, — CHCI3- khi bi d6t chay c6 thé sinh
ra cac san pham ndo? Phan tich v€ tac hai (néu c6) cla nhitng san pham do.

Dua vao diém chép chay ctia cac chat hitu co duwdi day, hay cho biét nhirng chat
nao la chat 16ng dé chdy; chit 16ng co thé chay.

Bang 5.1. Diém chép chdy ctia mot s6 chat hitu co

Chat Benzene | Ethanol | Butane | Hexanol | Acetone | Glycerol

Diém chép chay (°C) =11 13 —-60 60 —18 160

Hay néu vai tro clia day dan dién tiép dat (& cdc nha may, cong xudng, soi xich
sit tiép dat ctia 6 t6 chd xang diu,...).

NG khi trong bép gas gia dinh thuong 1a sy nd hoa hoc nhung déi khi lai 1a no
vat li. Hay cho biét khi ndo thi gay ra su n6 hoa hoc, khi nao thi gy ra su no
vat li.



HOA HOC VE PHAN NG CHAY VA NO

Hoc xong bai hoc nay, em cé thé:

o Tinh dwoc A H’ mét s6 phadn ing chay, né dé dw doan mirc dé manh liét
ctia phdn tmg chay, ne.

« Tinh duoc su thay doi cia toc do phdn vng chay, toc do phan ung
“ho hap” theo gia dinh vé su phu thudc vao nong dg oxygen.

@) Quan sat cac phan (ng trong Hinh 6.1 va Hinh 6.2, cho biét td¢ d6 ctia phan tng
ndo 1én hon.

Hinh 6.1. Than cui dang chdy Hinh 6.2. Phdo hoa né trén biu troi

@) BIEN THIEN ENTHALPY CUA PHAN UNG CHAY, NO

C4c phan tng chdy, nd déu 1 phan tng tod nhiéu nhigt (@
(AH®<0). Dwa vao ddu va gié tri bién thién enthalpy cia  1.C6 nhing cich nao dé

phan mg chay, n6 co thé danh gia dugc mirc do manh liét tinh bién thién enthalpy
cta phan tng. NoOi chung, phan ing toa nhi€u nhiét hon cta phan ting?

thuong xay ra manh liét hon.

Cho phéan ung dot chay carbon:

C(s) +0,(g) = CO,(g)

Tinh bién thién enthalpy chuan ctia phan (mg. Tinh nhiét
lwgng (theo kJ) tod ra khi dot chay hoan toan 1 gam C.
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i Gia tri enthalpy tao thanh cta .
: moét s& chat duoc cho trong | :
. Phu luc 2. :

®

2.Nhéc lai cach tinh bién
thién enthalpy phan Ung
theo nang lugng lién két.

. ' Gia tri nang lugng clia mét s6 lién
: ket dugc cho trong Phu luc 3.

P

b3
1. D6t chay hoan toan 1 gam

(& thé hai) méi chat trong

day CH, CHCI, CHCI,
CHCI,, CCl, sé toa ra bao
nhiéu kiléJun nhiét lugng
trong diéu kién chuan?
Biét san phdm phan ung
la CO,, H,0, HCl, CI, déu &
thé khi. Nang lugng cla
mot sé lién két dugc cho
& Phu luc 3.

2. S0 sanh muc dé manh liét
cla phédn Ung dét chay
cac chat trén.

(@

3. Xac dinh nhiét lugng (kJ)
toa ra khi dét chdy hoan
toan 1 gam moi chat CH,,
CH, & diéu kién chuan.
Bi€t cac san pham thu
duoc déu & thé khi.
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Gidi: Bién thién enthalpy ctia phéan {ng:
A, = AHLL(COL(g) — [ AHL(C(5) + AH (O]
=-393,5 kJ.
Dt chay 1 gam C toa ra nhiét lugng 1a:
393,5: 12=32.8 (kJ).

Cho phan trng sau:

2H,(g)+ O,(g) = 2H,0(g)

a) Tinh A HJ,. clia phan g theo nang lugng lién két.

298
b) Cho biét dot chdy hoan toan 1 gam H, s& tod ra bao
nhiéu kiléJun nhiét luong.
Giai:
a) Bién thién enthalpy ctia phan tng:
AH]

298

=2 x E(H,) + 1 xE (0,) - 2 x E (H,0)
—2xE,  +1xEo,—2x2E,
=2x436 +1x498 —4 x 464
— 486 (KJ).
b) Dot chay 1 gam H, toa ra nhiét lugng la:
486 :4=121,5 (kJ).

Cho cac phan trng dot chdy melamine, methane

va acetylene:

36 6

C,HN (s)+ %Oz(g) — 3CO,(g) + 3H,0(g) +3N,(g) (*)

AH) =-1841,6kJ
CH,(g) +20,(g)—> CO,(g) + 2H,O(g)
AH, =-802,5k]
C,H(8) + 20,(2) > 2C0,(g) + 1,0
AH) =-1256,2kJ



e x 2 2 r r 0 g ~ 2 o
Giai thich tai sao phan tng (*) c6 A H . rdt &m nhung melamine (C,H N,) lai dugc

st dung trong soi vai chong chay.
Giai: Dot chay 1 gam melamine toé ra lwong nhiét 1a:
1 841,6 : 126 = 14,6 (kJ).

Nhiét luong toa ra khi d6t chdy 1 gam methane, acetylene 1an luot 1a 50,2 kJ va 48,3 kJ.
Nhu vy, phan ¢tng ctia melamine vGi oxygen toa ra lugng nhiét it hon rit nhi€u so vagi cia
hydrocarbon v&i oxygen khi so cing mot khai lwgng chit dot chay. Do vay, phén ing chay
clia melamine s& kém manh 1iét hon nhiéu. Piéu nay giai thich tai sao melamine duoc st
dung trong soi vai chdng chay.

Nhdn xét: Cac chat hiru co duge sir dung lam vat li¢u chéng chay c6 dic diém 1a nhiét
lrgng sinh ra khi bi chdy nhé hon rat nhiéu so véi cac nhién ligu dé chay. Thém vao do,
nhiét d6 tu boc chay cuia cac vat liu nay cling rit cao, vi du melamine c6 nhiét do tu boc
chay 16n hon 500 °C.

Mot s8 mudi giau oxygen (KNO,, KCIO,, KMnO,) khi phan huy s& gidi
phong oxygen. Kha niing gay chdy, nd ctia mdi chat nay ting lén hay gidm xudng khi c6
mit thém chat khir (vi du nhu carbon)? Giai thich bing céc tinh toan cu thé,

Giai: Phuong trinh hod hoc cla cic phan ung phan huy khi chua c¢é mét carbon:

2KNO (5) —2> 2KNO,(s) + O,(g) (1)
2KCI0,(s) —L> 2KCI(s) + 30,(g) 2)
2KMnO,(s) > K,MnO,(s) + MnO,(s) + O,(g) 3)

Tinh bién thién enthalpy cta cac phan tng (1), (2), (3).
AHY (1) =[2AH), (KNO,(s)) + AH) (0,(2))] — 2AHY, (KNO,(s))

298 298 298 298

=12 x (-369.,8) + 0] — 2 x (—494.,6) = 249.6 (kJ).
Tinh tuong tu v&i1 cac phan ing (2) va (3) duoc:

AH) (2)=-77,6 kI;

298

AHS (3) =—-25,6 kI.

298

Phuong trinh hod hoc cua cic phan trng khi cé mdt carbon:

2KNO () + C(s) 2> 2KNO (s) + CO,(g) (1)
2KCIO,(s) + 3C(s) > 2KCI(s) + 3CO(g) 2
2KMnO (s) + C(s) ty K, MnO,(s) + MnO,(s) + CO,(g) (3%)
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©)
4.Hay tinh Ung v&i 1 gam
moi mudi trong cac phan
ung (1, (29, (3") todra bao
nhiéu kildJun nhiét lugng.

g_

1.Néu thanh phan trong
dau que diém va vo quet
bao diém. Cho biét co
sd hoa hoc su tao Ika
cua diém.

& ——

Tinh bién thién enthalpy cilia cac phan tmg (1°), (2°), (3°):
AH, (1")=-143,9 kT;

298

AH), (2°)=-1258,1kJ;
AHY (37) =—419,1kl.

298
Nhu vay, v6i ca ba phan ng, khi c6 mat thém chat khir
carbon, A H) _ tré nén am hon nhi€u, nghia 1a phan tng
tré nén manh 1iét hon.
Nhdn xét: Khi tron chat oxi hod (oxygen hay mudi gidu
oxygen) v&i nhién liéu theo ti 1¢ nhat dinh c6 thé tao ra
hdn hop giy nd.

2.Viét Nam la mét trong nhiing quéc gia chiu &nh huéng nang né cla cac cudc chién tranh dé lai.
Mét trong s6 dé chinh la hang nghin tdn bom min, vat liéu nd hién con sét lai trén khap ca nudc.

Em hay tim hiéu va tra |&i céc cau hoi:
a) C6 bao nhiéu tinh thanh bi 6 nhiém b&i bom min? Téng dién tich bi 6 nhiém bom min, vat
liéu né trén ca nuéc la bao nhiéu? O nhiém bom min va vat liéu né da gay nén nhiing thiét

hai nhu thé nao?

b) Hay dé xuat nhiing hanh déng dé lam giam nguy co thiét hai gay ra do cac vu né bom min va

vat liéu né.

3. Ngay 04-8-2020 tai cang bién thanh phé

Beirut, thu dé cua Liban da xay ra hai
vu né lién ti€p. Nguyén nhan gay ra bai
su né clia 2 750 tdn ammonium nitrate,
(NH,NO,). Vu né nay gay ra thiét hai rat
I6n vé ngudi va cla: 207 ngudi chét,
khoang 7 500 ngudi bi thuong, khodng
300 000 ngudi mat nha cla, téng thiét
hai lén dén 10 - 15 ti USD.

Gidi thich vi sao mét loai dam théng
thudng nhu ammonium nitrate lai c6 thé
phéat né dugc. Tir d6, dé xuat cach phong
chéng chdy né phan dam khi luu trir
trong nha kho.
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Hinh 6.3. Sy tan phd do vy nd ammonium nitrate
tai cdng bién thanh phé Beirut, ngdy 04-8-2020



(1) sy THAY oI ToC DO CUA PHAN UNG THEO
NONG PO OXYGEN Viéi phan ting:

mM + nN — san pham
* Néu phan ung don gian,
téc dé phan Ung cé dang:

v = kCuCy

Toc dd phan Gmg hoa hoc phu thudc vao nhiéu yéu t4.
Mot trong nhitng yéu t6 d6 1a ndong dd chit tham gia
phan Gng.

* Néu phén Ung phtc tap
(di qua nhiéu giai doan
trung gian):

v=kC:Ch
Trong d6: a, b 1a cac s6 thuc
va c6 thé khac m, n.

1. Phén ding chay

D€ phéan tng chay xdy ra, can phai c6 sy tham gia cta
oxygen. Néu nong dd oxygen gidm thi tdc d phéan tng
chay ciing bi giam di. s )
Mot s6 phan ung dét chay
nhién liéu (NL) cé biéu thuc

e

Vidu5 ) Cho phan ing d6t chay hydrogen: t6c déb:
_ a ~b
2H, + 0,— 2H,0 Ve KCy L,
Toc do ctia phan tng duge xac dinh bing thuc nghiém NL a b
nhu sau: C,H, 0,1 1,65
. 1,5 ~0,7
v K CH, | 015 | 16
Harly cl‘lo biét toc do phan tng nay‘se thay d01'nhu thernao’ CH., 025 | 15
néu nong dé oxygen giam di 2 lan. Gia thi€t cac yéu to
khéac khong doi. CH,OH | 025 | 15

Giai: Goi ndng dd ban dau ciia cac chit nhu sau:
Com XM, Co ~y M

Bi€u thirc toc d6 phan tng s la:

R i e e e o e ot i T e e i ) (e i O

R U T
v, = kxly ()
Bicu thuc tdc¢ do phén 1 khi gia ong do 14 @
1éu thuc toc do phan trng sau khi giam nong do oxygen la:
> P g g £ 10 0XYE 5.Gidi thich vi sao & mot
v, = kx'*(0,5y)%’ (2) s6 noi, ngudi ta bom khi
C o . nitrogen vao l8p xe 6 t6
Chia tirng v€ cua (1) cho (2), ta duoc: Eheyy chio Khisng i
L _ yO,'I" 1

]

VS (O,Sy)o,'? - 0’50,7
Nhu viy, t6c d phan ang dot chdy hydrogen s& gidm
1,62 14n so voi toc do ban dau.



Héng ciu

Hinh 6.4, Cdac phan tir Hb
nhéin O, ¢ phoi

S N T,

4. Giai thich cac yéu t6 nguy
hiém trong ba trudng
hgp sau:

a) Ngu trong phong nho
va kin.

b) Hit tha trong khu vuc
kin c6 déam chay.

) D6t than trong phong
kin. Cho biét khi thiéu
khong khi, than chay
sinh ra nhiéu khi CO.

N i s i i

2. Phan ting “hé hap”

Céc phan tir hemoglobin (Hb) trong t€ bao méau lam nhi¢m
vu van chuyén oxygen tir phoi t&¢i cdc co quan va vén
chuyén carbon dioxide tir cac co quan vé phoi. Mot trong
nhirng phan ing quan trong nhat cta qua trinh hé hip la
phan tng gitra Hb v6i O, & phoi:

Hb + O, — HbO, 3)
Biéu thirc tdc do cta phén g (3):
v= KkCyCo, )

Biéu thirc (4) cho thiy néu nong do oxygen gidm bao nhiéu
lan thi téc d6 phan ung (3) gidm di bay nhiéu lan.

Khi ham lwong O, trong khong khi gidm tir

21% xudng 16% (theo thé tich) thi t6c d6 phan tung (3)
giam bao nhiéu 1an? Gia st cac yéu t0 khac khong doi.

Giai: Tt bi€u thic (4), t6c do phan tng (3) ti 1¢ bac nhat
v&i ham lugng O, nén:

Yo, _2E8 ;| 3]
Vi, 10
Nhu vay, toc d6 phan ung (3) giam 1,31 1an so véi téc do

ban dau.

AHTEEIRR----—=crrrerreeerrreeeeeeeeeeee————————— \

trung binh 1,4 kg).

* Néu ham lugng oxygen trong khong khi gidm xuéng dén 16%, dé c6 du oxygen cho co thé
con ngudi, nhip thd va nhip tim tang lén, xuat hién cdm giac dau dau va buén nén. Néu
ham lugng oxygen trong khéng khi gidm xuéng con 12% sé gay chéng mat, khéng diing vimg.
Néu ham lugng oxygen trong khéng khi con 8% sé gay bat tinh, thiét mang trong 7 — 8 phuit,

* Tat ca cac co quan trong co thé con ngudi déu can dung oxygen, trong dé nao tiéu thu nhiéu
oxygen nhét, khodng 25% lugng oxygen cung cap cho cd thé (mac du nao chi cé khéi lugng

.

* Dua vao ddu va gia tri bién thién enthalpy cta phan ting chdy, né cé thé danh gia dugc
muc d& manh liét clia ching. Néi chung, phén ting toa ra nhiéu nhiét hon thudng xay ra

manh liét hon.

* Oxygen can cho su chdy va su hé hap. Khi néng dé oxygen giam, téc d6 phan Ung chay va
phan ting “hé hap” cliing giam.
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BAI TAP

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Hon hop bot Al va NH ,CIO, dugc dung lam nhién ligu ran cho tén Itra. Hon hop
bot Al va Fe O, duge ding d€ han kim loai. Phan tmg xay ra khi sir dung céc
hdn hop bot nay nhu sau:

3Al(s) + 3NH4C104(S) — AIZO )+ A1C13(S) +3NO(g) + 6H20(g) (1)
2Al(s) + Fe, O (s) = ALO,(s) + 2Fe()) (2)
Céc gia tri AfHD (kJ mol™") dwgc cho & Phu lyc 2.

298
a) Bing tinh to4n hiy cho biét 1 gam hon hop bdt nao (trdn theo ding ti 1¢ phan
rng) toé ra nhiéu nhiét hon, Tir @6 du doan phén Grmg ndo xdy ra manh liét hon,

b) C6 thé dung hdn hop bot Al va Fe O, lam nhién li¢u trong dong co tén ltra
duoc khong?

Hexachlorobenzene rén (C,C1) 1a chit cuc ki doc véi con nguoi nén phai duoc
bao quédn rat ki ludng. NEu xay ra hoa hoan nha kho ¢6 chira C,Cl, thi chdt nay c6
dé dang bi tiéu huy boi phan ng chdy véi oxygen hay khong? Hay du doan bing
cach tinh bién thién enthalpy ctia phan ing. Biét ring phén mg chdy sinh ra CO,
va Cl..

Cho phén ng d6t chdy hoan toan khi propane:

C,H(g) +50,(g) = 3CO,(g) +4H,0(g)
Tdc dd cua phén tng trén s& thay doi nhu thé nao néu ham luong oxygen trong
khong khi gidm tir 21% xudng 15% (theo thé tich)? Cac yéu td khac coi nhu
khong doi.
Cho phéan umg gitra Hb v6i O, ¢ phoi:

Hb + O, - HbO,

Gia st lugng oxygen cung cap cho co thé chi phu thudc vao téc dd phan tng;
tdn s6 nhip thd trung binh ctia mot ngudi 1a 16 nhip/phat. Héi néu ham lugng
oxygen trong khong khi gidm tir 21% xudng 18% (theo thé tich) thi tAn s6 nhip

th¢ trung binh 1a bao nhiéu d& ddm bao lwong oxygen cung cip cho co thé
khong thay doi?
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PHONG CHONG VA XU Li CHAY NO

Hoc xong bai hoc nay, em cé thé:

«  Néu duoc nguyén tic phong choéng va xit li chay né.

e Gidi thich dwoc nguyén tac ciia viéc sir dung nude, cat, khi CO,,
bot chita chay dé xur li dam chay ciing nhw cac truong hop khéng sie
dung duwroc cac chat chira chay nay.

CE) Hinh 7.1 1a hinh anh ghi lai mét dam
chay xdy ra tai kho chira dau. Theo
em, c6 thé dung nuée dé dap tit dam
chay nay hay khong?

Hinh 7.1. Ddm chdy xdy ra tai mgt kho chia déu

) €D cic NGUYEN TAC CHUNG
=g
1. Khi chita chay bang nudc, )
nudc bi néng dén hod hoi  ® Nguyén tac chung dé phong chay, né: tach rdi ba yéu to
va bay di. Néu vai tro cda 1a chat chay n6, chét oxi hoa va méi lira.

qua trinh nay trong viéc i . e B 5 i
[ ] .
x(tli d4m chéy, so sanh véi Nguyen tac Chung de chong va xir 1 chay, noé: ha thap

viée xir If biing cat. t6c do chay cua vat liéu dang chay dén mirc t8i thi€u va
phan tan nhanh nhiét luong ctia dam chay ra ngoai.

(1) CAC PHUONG PHAP PHONG VA CHUA CHAY

1. Cac phuong phap phong chay

» Khong d€ chét chdy ¢ gdn nhitng noi cd nguén nhiét.

* Loai trir cac kha nang tiép xtc, phét sinh nguon nhiét &

nhirng noi ¢6 chat chay.
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* Han ché& dén muc do t8i thidu lugng chat chdy trong
khu vuc dan cu.

e Thay thé& cac vat lidu (gia dung, xay dung....) dé chay
hodc c¢6 kha ning chdy bing cic vat liéu khong chay,
hodc khoé chay.

* Céch li chat chay véi mdi trudng ngoai bing vat lidu
khong chay: dung cdc chat chay trong can bing thép,
son chéng chdy cac bé mat vat liéu,...

* Tao moi truong khong cd oxygen hodc ¢6 nong dd
oxygen thap: Trong nhitng truong hop dic biét, ¢ thé
thay th& khong khi bing N, CO..... d€ han ch& sy chay
v&1i cdc thiét bi dic biét.

* Ludn sdn sang cac phuong an thoat hi€ém va chira chay.

2. Cac phuong phap chira chay
a) Cac phwong phap chung

* Phuong phap ha nhiét @6 (lam lanh): Dung chat chira
chdy d€ ha nhiét 46 dam chay va lam gidm tSc do phéan
{mg chdy. Khi nhiét d6 dugc ha xudng dudi nhiét do tu
boc chay, dam chay s& duoc dap tat.

* Phuong phéap han ché nguon oxygen (lam ngat): Han
ché oxygen tiép xuc vdi chit chay, ching han sir dung
16p ngdn ddm chédy voi khong khi.

* Phuong phap cach li: St dung 16p ngén, tim chén, bo
chén cach li dam chdy,... d€ ngon Iira khong giy chay
cac khu vuce khac.

Trong thuc t&€ ngudi ta co the st dung két hop cac phuong

phap nay dé dat hiéu qua chita chy cao nhat.

b) Cic chit chita chdy

* Nudc: Lam giam nhi¢t do dam chdy, hoi nudce co tic dung
ngin can nguon oxygen cho phan tmg chay. Cha y: can
ngit dién khi chira chay bing nude dé trdnh bi dién giét.

e Cat: Lam giam nhiét d6 ddm chdy, han ché nguon
oxygen cho phén tng chéy va c6 thé dung cét dép thanh
bo dé cach li dam chay.

@
2.Van dung y nghia ciia tam
giac ta dé giai thich co s&
cla tung phuong phap
phong chay.

(@

3.Thdo ludn vé ca sé clia cac
phuong phap chla chay
dua theo téc d6 clia phén
ung chay:

a) Anh hudng cla nhiét
do téi téc dé phan Ung
chay nhu thé nao?

b) Anh huéng clia nong do
oxygen téi téc dd phén
ng chay nhu thé nao?

[1.Gie’1i thich nhiing trudng
hop sau day:

a) Khéng dung nudc dé
chira dam chay do xéng,
dau va mét sé hod chat
nhu lithium, sodium,...

b) Khéng dung nudc, cat,
khi CO, dé chita ddm chay
kim loai magnesium.
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J;:‘ ____________ . * Khi CO,: Thuong duge nén trong céc binh thép chiu
ap suat. CO, khong giy chdy, khi phun ra khoi binh &
thusng st dung bét talc, dang tuyét c6 nhiét do —79 °C (do vay can cn than khi
dung dich H,BO, 9 — 17% stt dung vi c6 thé gay bong lanh) nén c¢6 tdc dung ha

trong dung mi triethylene | nhiét do va han ché& nguén oxygen.
glycol dé dap tat dém chay | i ,
kim loai magnesium. * Bot chira chdy: La hon hop khong khi, nudce va chat hoat

R e EE LR PR PEEE y dong bé miit,... Bot chita chay c6 thé st dung cho dam
chay xdng, dau do bot nhe hon x#ng, dau nén tao 16p

Trong thuc t€ ngudi ta

ngin cich dam chay vdi nguon oxygen.

3. Cac dung cu phong chay, chiia chay tai gia dinh

[ 5 Tim higuiva gidi thigh v Ngay. nay, Vl@(j ph'ong chay chira chay (PCCC) khong con
nghia mét s6 bidu tugng la nhi¢m vu cua r1éng~ luc lugng C(")ngwan PCCC, ma.con
lién quan dén chay, né la trdch nhiém cua moi ngudi dan, moi gia dinh va toan

dudi day: xd hoi. Dudi day 1a nhitng dung cu PCCC ma mdi ho gia

_ dinh nén duogc trang bi:
il

* Binh chira chay

* Bua thoat hiém

* Mat na chong khoi

* Dau bao chay

* Thang day inox

* Chan chdng chay (1am tir soi thuy tinh c¢6 thé trim Ién
ngon Itra hodc khoac 1én nguot).

Tuy theo diéu kién thuc té€, c6 thé thuc hanh (hoac quan sat
video) cach st dung binh chira chay, binh tao bot; s&r dung mat
na chéng khai, dau bao chay, cac loai thang va chan chéng chay.

* Nguyén tac chung dé phong chay, né: tach roi ba yéu t6 la chat chay né, chat oxi hoa va
moi Ira.

* Nguyén tac chung dé chéng va xt li chay, né: ha thap toc dé chay cla vat liéu dang chay
dén muic t6i thiéu va phan tan nhanh nhiét lugng ctia dam chay.

* Cac chat chita chdy théng dung la nudc, cét, khi CO,, bot chifa chay. Tuy vao tinh chat dam
chdy dé st dung chat chita chéy thich hgp.



@*ee THUC HANH HOA HOC
VA CONG NGHE THONG TIN

VE CAU TRUC PHAN TU

o Sur dung dwoc phan mém vé cau tric phdn .

«  Véduoc cong thirc cdu tao, céng thirc Lewis cua cdc chait vo co va
hitu co.

«  Luu duoc file hinh anh tic phan mém vé hinh.

o Chen duoc file hinh anh vao file Microsoft Word, PowerPoint.

&) ci61 THIEU VE PHAN MEM VE CAU TRUC HOA HOC

Cau triic phan tir duge thé hién qua céch sép x&p cac nguyén tir trong mot phan tir thong
qua céc lién két hoa hoc (don, doi, ba). Khi cn thiét, c6 thé thém thong tin vé d6 dai lién
két, goc lién két, vi tri cac cap electron riéng,...

Céc phan mém v¢ cdu trac phan i chia lam hai nhom:
* Phan mém thwong mai: Ngudi dung phai mat phi dé€ mua ban quyén sir dung.

* Phan mém mién phi: Ngudi dung khong phéi tra phi, ¢ thé tai tw do tr internet dé
dung. Phan mém mién phi thong dung 1a ChemSketch (thuéc bd ACD/ChemSketch).

(1) PHAN MEM CHEMSKETCH

Trong ndi dung nay, ChemSketch (phién ban 2020.2.0 cho hé diéu hanh Windows) duoc
stt dung d€ minh hoa tinh ning co ban trong viéc v& cong thirc hod hoc. Pudng dan tai
phan mém ChemSketch:

https://www.acdlabs.com/resources/freeware/chemsketch/download.php

Nguoi dung cin khai bao ho tén, dia chi email, tén truong, tén qudc gia d€ dang ki tai
phian mém ciling nhu gidy phép st dung phan mém.

Viéc cai dit phAn mém nay rit don gian chi bing cach nhay chudt tréi vao file download
va thuc hién theo cac huéng dan hién 1én trong qua trinh cai dat.
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1. Vé cong thiic cau triic 2D (cau triic 2 chiéu)

Man hinh ctra s6 ciia ChemSketch duge hién thi nhu sau:

File Edit Pages Tools Templates Options Documents

Structure ‘ Draw El .1 ﬂ éﬂ % @ ')

QRO L ¢ B/ ¢ =6

i X T fraua) sl
. P Ol | 0 o I O L e O O o i O A el e 1
0 1
A E 4
Any ]
. 3
C |10
H ——2

Hinh 8.1. Cra s6 ChemSketch

Giao dién chinh nay c6 cac khu vuec:

* Khu vuc 1 gdm cira s6 Structure (v cau triic hod hoc) va Draw (v hinh d6 hoa), chiing
ta s& chi noi vé cira s6 nay trong céac phan tiép theo.

* Khu vuc 2 gém céc nguyén t6 trong bang tuin hoan, noi lya chon cdc nguyén to d€ ve.

* Khu vuc 3 gdom cac nit: lua chon kém chuyén dich (select/move, nit ngoai cung bén
trai); nat lya chon/quay céu trac/thay doi kich thudce ciu trac (select/rotate/resize, nit
& gilra); nat lya chon/quay cau tric theo ca 3 chiéu (3D rotation).

* Thanh c6ng cu phia trén ¢6: khu vuc 4 gom 3 nut cho cc ché dd ve; cac khu vuc cong
cu dé biéu dién lién két; khu vuc cong cu d€ viét phwong trinh hod hoc;...

* Thanh cong cu bén phéi 1a thu vién miu céac chat, c6 thé sir dung luon.

V& cong thirc cau tao cta propyne (H,C — C = CH).

Birde 1: Chon ctra s6 Structure (khu vuc 1) va ché d6 vé thong thuong (khu vue 4, nat
Draw normal).

Buée 2: Thuc hién chudi dong tac: Chon C (carbon & khu vuce 2); Nhdy chudt vao man
hinh s& hi¢n 1€n cong thuc: CH,; Gitr chudt trai trén cong thire CH, r6i di chuyén chudt
mdt doan, tha tay s& xuflt hién cong thire: H,C — CH,; Gilr chudt trai trén mot nhom
CH,, di chuyén chudt mot doan, tha tay s& xudt hién cong thirc:

HC CH, (khong nhin thay cac nguyén tir C, H ¢ giira).



Buée 3: Vao menu Tools, nhdy chudt vao Clean Structure (chuyén cau trac 2D vé dang
phu hop) s& xudt hién cong thirc dang chir V:

e AN

Bude 4: Ti€p tuc chon C (carbon & khu vuc 2), nhay chudt vao mot lién két C — C sé
thu dugc cong thire (a), 1a cong thirc ctia propene. Tiép tuc nhay chudt vao lién két doi
s€ thu dugc cong thic (b):

e Nen H,C Nen HC—=CH HC—C=cCH
(a) (b) © (d)

Buwoe 5: Vao menu Tools, nhdy chudt vao Clean Structure s¢ thu duge cong thirc (¢)
biéu dién ciu triic clia propyne (phan tir c6 3 nguyén tir C ndm trén mot duong thang).
Muén hién 1én nhém CH & gitra thi thue hién thém budce 6.

CH, (day la cong thirc ciia propane).

Burée 6: Trong khu vuc 3, chon nut select/move; giit chudt trai va di chuyén 1én toan bo
cong thirc, khi tha chudt trai, phan tir da dugce chon (xuat hién cic ddu chdm xung quanh
cong thirc); nhay chudt phai 1én cong thirc, chon Object Properties béng chudt trai, xuat
hién cira s6 Properties (Hinh 8.2). Chon All (néu mudn ¢6 thé thay doi do dai lién két,...)
ro6i bAm vao Apply s& thu dugc cong thire (d).

"
? X

Properties

Current Style

‘ ~ | Save Del

Markush Biosequence Coloration

Common Atom Bond

| Show Carbons @

Hide Zero Charge L 5 ” )
I g 1.Vé coéng thuc cau tao cua
[ Terminal ross Out Invalid Aton ¢4 chireas:
Size Calculation HC
| Atom Symbol Size = 10 v aj ¢#
| |V|Auto —
| ! Bond Length ~ 12.8 mm : /C CH3
H,C
Atom Style Bond Style
‘Arial . v‘ \ 0.7 pt : v‘ b)HC/CH\ ,//CHZ
- 2 CH

o Set Default

Hinh 8.2. Ctra s0 Properties

Kl




()

2.Vé cbébng thic ciu tao cua
cac chat sau:

OH
a)
CH,
Hﬁ—%f
b) C—OH
Y4
O

Goi y: Chon O (oxygen, khu
vuc 2) roéi gilt chudt trdi 1én
mot nguyén ti C, di chuyén
mot doan, tha chudt sé dugc
nhém -OH gan vao.

()

3.Vé coéng thiic Lewis cla cac
chat sau:
a) :N=N:
HON

b) H—O—N—O:

®

4. Luu cac néi dung da vé &
trén:
a) Duéi dinh dang file
ChemSketch.
b) Dugi dinh dang file
anh, chen vao Word va
PowerPoint.

V& cong thirc ciu tao cia styrene
Burée 1: Vao File chon New d€ tao trang v& méi.

Buwde 2: Liy vong benzene (6 khu vue thu vién cdng cu
bén phai), sau d6 v& tiép twong tu cac budc trong vidu 1.

V& cong thirc Lewis ctia carbon dioxide (CO,).
Buwore 1: VE cong thirc: O=C=0

Buwdc 2: Trong menu Templates, chon Template Windows,
chon Lewis Structure s& hién 1én mot bang ¢ cdc mau
cong thirc Lewis va mau céc cip electron (néu khong thay
cum tir Lewis Structure trén thanh cong cu bén tay trai thi
vao Organizer, chon Lewis Structure). Chon cdp electron
ndm ngang (..), diu chinh kich thudc cip electron (néu
cin) r6i gin vao cong thirc. Nhan t6 hgp phim Ctrl + C
1én cdp electron dé sao chép, sau d6 nhan 6 hop phim
Ctrl + V dé dan r6i kich chudt trai tai vi tri muon thém
cdp electron. Lap di 1dp lai dén khi thu dugc cong thirc

0=C=0

2. Luu file va chuy&n cong thiic sang Word, PowerPoint

Dé luu file, vao menu File, chon Save As. ChemSketch
cho phép luu dudi nhiéu dang file khac nhau. Pang cha y
1a hai loai sau day:

* Luu file ChemSketch: Phan mé rdng (duoi) la sk2, dang
file nay cho phép m¢ lai duge bing Chemsketch dé
dung lai, stra chira,...

* Luu dang céc file anh: Phan mo rong la zif, .gif, .png,
JDE5---

Dé chuyén céng thirc sang Word, PowerPoint: C6 thé dung

phuong phap truc ti€p la chon cong thirc trong ChemSketch

(buéc 6 & vi du 1) rdi nhan t6 hop phim Ctrl + C dé sao

chép. Trong moi truong Word, PowerPoint, nhan t6 hop

phim Ctrl + V d€ dan hinh anh.



File anh ctia cong thirc con ¢ thé duge chén vao Word
bing cach nhay chon Insert (trong Word), chon Picture
roi chon file &nh da luu. V&i PowerPoint cling lam twong
tu nhu vay,

3. Chuyén sang hinh anh 3D (cau triic 3 chiéu)

V& cau triic 3D cuia propane (H,C — CH,— CH,).

Bude 1: V& ciu trac 2D cua propane (thuc hién céc buédce
1,2vaé6cuavidul).

Buwoe 2: Vao Tools, chon 3D Structure Optimization
(chuyén cau trac 3D vé dang phu hop) s& hién Ién ciu tric
2D ctia propane v6i céc lién két C — H hién thi 5 rang.
Buoe 3: Trén thanh trang thai, chon nat 3D Viewer (Hinh 8.3)
s& nhan dugc hinh anh cau trac 3D ctia propane (Hinh 8.4).

Hinh 8.3. Vi tri nut 3D Viewer

Hinh 8.4, Hinh énh ciu tric 3D cla propane

?

XX

5.Vé coéng thuc 2D va 3D
cUa cac chéat sau:

a)

OH

b) H,C — CH,

OH
/
CH—C
V4 N\
¢ H.C O

6.Luu cac hinh da vé duai
dang file ChemSketch va
file anh, dan hinh anh vao
Word va PowerPoint.

. Trong méi truong 3D Viewer,

' d€ chuyén sang mau nén la
trang thi vao menu Options,

 chon Colors, phan Background
! chon white. Ap dung tuong tw
+ d€ thay d6i mau nguyén t6.

' Co thé st dung tinh ning
' kha hiru ich 1a chup 4nh man
; hinh (phim PrtScr hodc Print
' Screen), roi dan vao tUng
" dung Paint ctia Windows dé
! cat dan, chinh stra hinh 4nh.

Déi véi ChemSketch, dé nhan duoc cdu tric hap li can phai thuc hién [énh Clean Structure

(cdu tric 2D) va lénh 3D Structure Optimization (cau trac 3D).

wn
wn
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BAI TAP

Bai 1. Vg cong thirc 2D va 3D r6i luu dudi dang file ChemSketch va .zif, sau d6 chen
vao Word va PowerPoint vi tirng chat sau:

a M
/O |
74 &
a) CH, — NH, b) H,C—C ) _C7T N\
\ cr o\ 2
O— Cl1, GH.
6} 0
H
Kl gfi, N X
X
o?Z N N NZ NH,
I A

H H

Bai 2*, Tim hiu cac tinh ning cia ChemSketch d€ trinh bay cic phéan {ng sau trén

trang Word:
t°p
a)Hl, + 3L, th—" 2NH,

H, ,E E
b)O LR cham @ nhanh © + H*



THUC HANH THi NGHIEM HOA HOC A0

« St dung duoc phan mém thuc hanh thi nghiém do.
o Thuc hién dwoc thi nghiém hoa hoc do.

« Phan tich va li giai duoc két qud thi nghiém do.

@) ci61 THIEU VE PHAN MEM THi NGHIEM HOA HOC A0

Ho4 hoc 1a mdn khoa hoc thuc nghi¢m. Do vay, thuc hanh hod hoc c6 ¥ nghia quan trong
trong vigc hoc tap va nghién ctiru hoa hoc. Thuc hanh hoéa hoc ao duoc thuc hign khi
khong c6 diéu kién 1am thi nghiém thuc t& (¢6 thé vi li do thi nghiém nguy hi€m, thiéu
dung cu va hoa chat....).

Hién nay, c6 nhiéu phdn mém thi nghiém hod hoc 4o, da s& 12 mién phi. Mdi phidn mém
c6 nhitng wu, nhuge diém khac nhau ca vé ndi dung va s lwgng cling nhu ndi dung cac
bai thi nghiém. Do vdy, ¢6 thé sit dung nhiéu phan mém khéc nhau trong thyc hanh ho4
hoc ao.

Mot s& phdn mém tng dung hoa hoc 40 mién phi nhu:

* PhET: Cho phép thyc hanh truc tuyén (két ndi internet) va ngoai tuyén (khong can két
noi internet).

* Yenka (mién phi ¢6 diéu kién): Cho phép thuc hanh truc tuyén.

(1) MOT SO THi NGHIEM HOA HOC A0

Phan sau day trinh bay mot s6 thi nghiém hod hoc 40, minh hoa v&i phin mém PhET
va Yenka.

1. Thi nghiém la vang cia Rutherford (Tan xa hat « cia Rutherford)

Trong ndi dung bai ndy, chiing ta sg sir dung nén ting PhET dé¢ thuc hién thi nghiém 4o.
Trudce khi bét dau tién hanh thi nghiém, nén doc trude cdc phan “THONG TIN”, “DANH
CHO GIAO VIEN”,... hién 1én ¢ du6i moé hinh thi nghiém khi thyc hanh truc tuyén.

* Phién ban tiéng Anh theo link: https://phet.colorado.edu/.

* Phién ban ti€ng Viét theo link: https://phet.colorado.edu/vi/. Lwu y, phién ban tiéng
Viét dich mot s chd con chwa hop li (Chﬁng han, dung dién tir thay cho electron,...).
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D¢ dé hiéu, chung ta s& sir dung phién ban tiéng Viét. Vao theo link trén, roéi chon muc
“Ho4 hoc”, tiép theo chon “Tan xa Rutherford” s& xuat hién nhu Hinh 9.1a:

Chu thich

Hat nhan

Tan xa Rutherford Tan xa Rutherford

Mrc nang lugng dién ti

Vet cua hat Alpha

Thuéc tinh cua hat Alpha
Nang lwgng:
ully

D Hién thi quy dao

¢/> cHEN cAC

Nguyén ti

OEED

S0 neutron:

<] 118>

Hat Alpha

a) b) C) d)
Hinh 9.1. Thi nghiém 14 vang cta Rutherford

* Nhan chudt vao hinh tam gidc néu muén lam thi nghiém truc tuyén.

e Bim vao nat “TAIL VE” d€ lwu gii file (rutherford-scattering_vi.html) néu muén lam
thi nghiém ngoai tuyén.

Thi nghiém 40 nay khong nhitng thuc hién véi vang ma con ¢6 thé mé rong véi bat clr
nguyén t6 ndo c6 20 < Z < 100, véi s6 khdi khac nhau, cling nhur & cdc mirc ning luong
cua hat alpha khac nhau.

Buée 1: Khi bAm vao hinh tam giac, s& xuft hién cira s6 nhu Hinh 9.1b. Cira s6 nay
cho phép lua chon thi nghiém 4o véi mé hinh nguyén tir cia Rutherford hodc mo hinh
banh pudding (mé hinh nay ¢6 truéc moé hinh Rutherford). Nhay chudt vao mé hinh
Rutherford s& hién 1én nhu Hinh 9.1c.

* Chon 1 néu mudn quan st & cAp do nguyén tir. Chon 2 d€ quan sat & cap dO hat nhan.,
Gia str chon 1 thi sg thay thanh cong cu bén phéi nhu Hinh 9.1d.

* Tdm vang 3 v6i hinh anh phéng to bén phai.

* Nguon phat hat alpha 4 (hat nhan helium ;He mang 2 dién tich duong).

Buwée 2: BAm vao nat xanh ctia nguén phat hat alpha dé bit diu thi nghiém. Quan sat
duong di (vE) clia cac hat alpha. Ghi lai cac hién twong quan sat dugc.

Burée 3: Thay doi ning lwong cta hat alpha (bdng cach kéo thanh trugt ning luong
sang trai d€ gidm ning lwong hodc sang phai d¢ ting nang lwong). Ghi lai hién twong
quan sat duoc.

Lh
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Buwdée 4: Lap lai thi nghiém va cac ghi chép nhung véi quan sat & cap do hat nhan.

Buorc 5: Lap lai thi nghi¢m va céc ghi chép nhung véi mé hinh nguyén tir bAnh pudding.

@

1. Thuc nghiém quan sat chum hat alpha sau khi di qua la vang: Cé nhiing hat khéng thay déi
quy dao ban dau (van di thang), c6 nhiing hat thay déi quy dao (bi léch huéng hoac quay
nguoc trd lai). TU két qua thi nghiém 4o, hay cho biét mé hinh nguyén ti theo Rutherford hay
mé hinh banh pudding cé két qua phu hop véi thuc nghiém. Li giai vi sao mé hinh d6 lai phu
hop vai thuc nghiém.

2. Khitang nang lugng hat alpha, hién tugng quan sat thay la gi? Nang lugng tang lén thém do
goi la ddng néng hay thé nang? Hat alpha cé nang lugng cao hon c6 lam thay d6i ban chat thi
nghiém hay khong?

3. Déivaivang, néu tang s6 hat neutron & hat nhan thi hién tuong quan sat dugc thay déira sao?

4* Vi sao khi quan sat & cap dé hat nhan, trong khung hinh quan sat thay hau nhu tat ca cac hat
alpha déu bi léch quy dao ban dau. Trdi lai & cdp dd nguyén ti, trong khung hinh chi thay sé it
hat alpha thay d6i quy dao ban dau?

5*.Vi sao electron (hat mang dién tich am, —1) hau nhu khéng lam thay déi quy dao chuyén déng
cula hat alpha (hat mang dién tich duong, +2).

2. Thi nghiém vé ning luong hod hoc qua phan iing cia magnesium tic dung véi
dung dich hydrochloric acid

Trong ndi dung bai nay, chiung ta s& sit dung Yenka d€ thyc hién thi nghiém 4o.
Link tai phan mém: https://yenka.com/science/

(C6 thé str dung phién ban cii 1a Crocodile Chemistry 6.0.5 d¢€ thay th¢)

Buée 1: Cai diat phan mém
* Trong muc “Noi dung Yenka” chon chii thé 1a “Khoa hoc”, tiép tuc chon Hod hoc (315).

* Trong muc “Str dung tai nha mién phi”, click chuot vao dong chit “nhan ban sao Y enka
c4 nhan mién phi”, trong giao dién tiép theo chon *...danh cho sinh vién”.

* Lam theo cdc budc nhu huwéng din trén man hinh dé tai phdn mém vé may tinh.

Buwoe 2: Chon thi nghiém

* Trong giao dién cia Yenka chon Chemistry r6i vdo muc Reaction energies, chon
“open” (Hinh 9.2), giao dién dau cta thi nghiém s& hién ra nhu Hinh 9.3,



Results 41 - 50 of 137:

Limestone (open)
1 Learn about limestone reactions and their uses.

4

__ lonic, covalent and metallic (solubility) (open)

Learn if ionic, covalent and metallic solids are soluble.
T

Acid rain (open)
W - Explore the formation of acid rain.
-_—
-:L/~ .- Reaction energies

. Learn how to measure energy transfers in reactions.
L4

Hinh 9.2. Lya chgn thi nghiém

Reaction energies
(°C)
—_— 50
Temperature 40
30
20
10

1% N

25°C L Py + t

Hydrochloric acid
L (s) = Simulation time

4\ Magnesium
| Beaker 1 - Reaction Details  word « —  *

In this kit you will learn how energy transfers in reactions can be
measured using the heat given out or absorbed in the reaction.

@ (4]

Hinh 9.3. Giao dién dau cta thi nghiém

Quan sat:

* Hé thong thiét bi thi nghiém gém mot cdc¢ chia do, 1o dung dung dich hydrochloric acid
va lo dung magnesium.

* Mot nhiét k& duoc cdm vao coc, nhiét k& chi nhiét do ctia méi truong (bao gom ca Mg,
dung dich HCI) 1a 25 °C.

Buwée 3: Bim chon ntit mili tén (Hinh 9.3) s& hién céc hudng dan (bing tiéng Anh) dé lam
thi nghiém: Cho 0,24 gam Mg va 50 mL dung dich HC1 2 M vao cdc chia do (gitr chudt
trai vao mdi chit va di chuyén chudt tdi vi tri mong mudn). Phan trng bt diu x4y ra.

Ti€p tuc quan sat:
* Trong cAc¢ xuat hién bot khi.
* Nhiét k& chi ra nhiét do tdng dan.
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(°C)
Temperature 40
30 I
20 ' o — Atom Viewer
10 U
A
4598 oC 0 1 1 1 1 ]|
6
(s) w Simulation time
Hinh 9.4. Sy thay doi nhiét d6 theo thoi gian Hinh 9.5. Nut quan sdt Atom Viewer

Man hinh chi ra chi tiét sy thay d6i nhiét d6 theo thoi gian: Nhiét d6 ting 1én dén 46 °C roi

ding lai, ti€p theo nhigt o lai tir tir giam dén (Hinh 9.4).

* Trén man hinh xuat hién théng tin cho biét bién thién enthalpy cta phan @ng 1a
—466,0 kJ cho 1 mol Mg phan ung.

* C6 thé nhin phan (g & cip do nguyén tir: Khi dua chudt 1én coc, s& xuat hién mot thanh
trang thai, chon Atom Viewer (Hinh 9.5).

Buée 4: C6 thé tiép tuc bAm miii tén (Hinh 9.3), s& hién 1én c4c huéng dan va ciu hoi

(béng tiéng Anh).

D

6. Vi sao lai phai st dung coc chia d6?

7. Vi sao HCl dugc cho vao rat du so vdi lugng can phan ting?

8. Vi sao nhiét do lai tang |én khi phan Ung xay ra?

9. Vi sao nhiét d6 hén hgp chi tang 1én tdi 46 °C?

10. Vi sao sau do6 nhiét d6 dung dich lai giam dan?

11. Mt ban hoc sinh tinh nhiét lugng toa ra trong thi nghiém nhu sau. Biét rang, nhiét
dung riéng clia nudc 12 4,184 J g 'K-' (nghia la dé nang nhiét dé ctia 1,0 gam nudc 1én
1 °C thi can cung cap 4,184 J nhiét lugng); khéi lugng riéng ctia nuée, D=1gmL".
— Khéi luong nuécla:m =V x D =50x 1,0=50(g).
— Nhiét lugng tod ra tinh dugc theo céng thuc:

Q=Cxmx(T,-T)=4,184x50x (46 —25)=4393,2 (J).

Nhiét lugng toa ra thuc té trong thi nghiém nay la bao nhiéu kiléJun? Vi sao lai cé su
sai khac gilfa két qua tinh clia ban hoc sinh va két qua thuc té?

12.Cho biét AH),, (kJ mol™) cac chat & trang thai tuong Ung nhu sau:

Chat Mg(s) H,(g) HCl(g) HCl(aq) MgCl,(s) | MgCl (aq)

AH36 0 0 =825 -167,16 —641,1 —800

Hay viét phuong trinh hoa hoc clia phan Uing dién ra trong thi nghiém trén va tinh
AH3, cla phan Uing.
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* Phan mém PhET cho phép thuic hién cac thi nghiém hoa hoc o truc tuyén cling nhu ngoai
tuyén. Cac bai thi nghiém & day dugc cap nhat lién tuc. Ung dung nay cé chat lugng hinh anh
tét va hoan toan mién phi.

* Phan mém Yenka cho phép thuc hién cac thi nghiém hoa hoc &o truc tuyén véi nhiéu noi
dung trong séch gido khoa Hod hoc 10 nhu bang hé théng tuan hoan, ndng luong hoa hoc,
téc d6 phan ung,...

1. Thuc hanh vé tinh chat phan cuc clia phan tl qua bai thi nghiém “Cuc tinh ctia phan ti, phan
mém PhET.

Cwec tinh ciia phan tir Thuc hanh dé lam r6 dugc nhiing van dé néura
trong muc “THONG TIN” nhu sau:
CHi CO TRONG CAC PHAN T THUC. & ‘
Mé ta
AN Deeees | AT
. = Khi nao thi phan t phan cuc? Thay doi dé6 am

dién clia nguyén tir trong mot phén tr dé thay
anh hudng clda né lén su phan cuc. Quan sét
phan Ung cla mot phan td dat trong dién truang.

c Thay d6i goc lién két dé thay anh hudéng clia hinh
i E dang |én su phan cuc.

Muctidu hoc t4p

* Quan sat dugc su thay déi cuc tinh clia phan

Pol

: THONG L ) . cuc khi thay d6i dé am dién cac nguyén tu.
DANH CH? GIADVIEN * Hién thi cuc tinh bang mi tén hay dién tich
P DICH THUAT

ROSL IRV riéng phan.
P YEU CAU VE PHAN MEM

- » Sap xép cac lién két theo thu tu dé phan cuc.
» CONG TRANG

* Tién doéan cuc tinh clia phan ti bang cach
thay d6i dé phan cuc ctia lién két va hinh dang

Chu y: Cdc muc "THONG TIN’, “DANH CHO g
phan tu.

GIAO VIEN... chi hién ra véi phién bdn online.
2.Thuc hanh vé tinh chét cda cac nguyén t6 halogen qua muc “Halogens” clia phan mém Yenka.
Thuc hién theo céc chi dan clia phan mém va tra 1&i cau héi phan mém dua ra.

3. (Lam viéc nhém) Tim hiéu cac bai thi nghiém hod hoc do trong phan mém Yenka va phan mém
PhET c6 lién quan dén céc chd dé va chuyén dé trong Chuang trinh mén Hoa hoc 10 (méi chd
dé, chuyén dé it nhat mét thi nghiém). Tién hanh thi nghiém, quan sat dé lién hé véi cac noi
dung li thuyét da hoc.
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TiNH THAM SO CAU TRUC

Hoc xong bai hoc nay, em cé thé:

ban kinh nghiém.

VA NANG LUGNG CUA PHAN TU

« Néu duoc cdc budc sw dung phan mém tinh theo phuwong phdp

Swrdung duwoc két qud tinh deé thdy dwoc hinh hoc phan tir, xu hudng
thay doi do dai, goc lién két va nang luong phan tir trong day cdc
chdt (cung nhém, chu ki, day déng dang,...).

1. Gi6i thiéu so lugc vé phan mém tinh toan (hod hoc
lugng ti) ban kinh nghiém

Phuwong phép tinh ban kinh nghiém str dung sdn mot s
tham s& tlr thyc nghiém nén ¢6 vu diém la thoi gian tinh
nhanh, mtr¢ d6 chinh xac phu hop cho viéc gidng day
va hoc tap. Phuong phép ban kinh nghiém m¢i nhat 1a
phuong phap PM7 duoc tich hop trong phAn mém mién
phi MOPAC (http://openmopac.net/Download MOPAC
_Executable Step2.html). Do phuong phap tinh, tham
s6 thuc nghiém da dugce tich hop sdn trong MOPAC nén
ngudi dung don gidn chi ¢an quan tam dén cac thao tac
thue hién chay chuong trinh va phan tich két qua. Cac ndi
dung tinh trong bai ndy s& st dung phan mém MOPAC.

2. Cai dat phan mém MOPAC

Vao link & trén, click vao “Download stand-alone 64-bit
MOPAC 2016 for window” d€ tdi phan mém. Giai nén
file nay va tién hanh cai dit theo huéng dan trong file
“Installation instructions.txt”. Luu ¥ phai dé ché dp hién
phin mé rong cua file (V6i Windows 10, vao Control
Panel/File Explorer Options/View dé bé tick 6 Hide
extensions for known file types) cho céc thao tac sau nay.

¥
I
]
1

Viée

»@ EM CO BIET B

| Hod hoc lugng ta la mét

nhanh cda Hoa hoc, nghién
cliu vé cau tric va tinh chat

| clia nguyén tu, phan tu. Cac

tinh todn hoa hoc lugng tu

| gilip chiing ta du doan dugc
! cau tric hinh hoc (d6 dai lién
! két, goc lien két) ciing nhu

cac tinh chat cta phéan ta

(nang lugng phan td, nhiét
tao thanh, dién tich,..) ma
trong nhiéu trudng hap rdt
khé hodc khéng tim dugc tir
thuc nghiém.

__________________________

cai dit phan mém

' MOPAC c¢6 thé nho nhimg
' ngudi thanh thao vé cong nghé
' thong tin.



3. Thuc hién tinh va hién thi két qua
Xéc dinh cdu trac cta phenol va nhiét tao thanh cta chat ndy.

Buéc 1: Stt dung ChemSketch d€ vé& ciu triac 2D ctia phenol, vao Tools chon 3D Structure
Optimization. Chon 3D viewer d€ hién céu triic 3D cua chét nay.

Buwoe 2: Trong 3D Viewer, vao menu File chon Save As, dit tén file la C6HSOH, luu
file duéi dang .mop (phan Save as type chon MOPAC Z-Matrix) vao mdt thu muc nao
d6 (chua ¥, khong d€ trong thu muc ¢6 duong din bing ti€ng Viét).

Burde 3: Nhin chudt phai lén file C6H5OH.mop, Open with NotePad, & dong tréng trén
cung thém Iénh OPT va ENPART (1énh x4c dinh cau tric va ning lugng) nhu Hinh 10.1.

_|C6H50H.mop - Notepad

File Edit Format View Help

% 9 9 - Rx
OPT ENPART s "®% L
C:\Users\Pc\Desktop\TH\noname01.mop

C 0.0000 0 0.0000 0
C 1.4562 1 0.0000 0
C 1.4562 1 120.0187 1
C 1.4562 1 119.9898 1
Hinh 10.1, Thém Iénh OPT ENPART vao file .mop Hinh 10.2, Nut cho biét do dai

lién két, goc lién két

Buwde 4: Nhay dap chudt trai vao file C6H5OH.mop, chuong trinh s& chay va két thiic
trong vai gidy (néu khong thdy chay thi nhan chudt phai vao C6H50H.mop, Open with
dé m& bing MOPAC2016.¢xe ndm trong thu muc C:\Program Files\MOPAC). Thém 2
file m&i xudt hién 1a file két qua C6H50H.out va C6H50OH .arc.

Budce 5: Hién thi két qua.

* M file C6H5OH.out bing NotePad.

* Phan két qua:
FINAL HEAT OF FORMATION = -22.15797 KCAL/MOL = -92.70893 KJ/MOL
ETOT (EONE + ETWO) -1113.0198 EV

(Céc gia tri két qua em nhan dugc ¢6 thé khac nhau doi chat vai két qua nay)

Nhu vy, két qua nay cho biét nhiét tao thanh (& diéu kién chuin, theo tinh toan PM7) 1a
—92,7 kJ mol™! phu hop véi két qua thue nghiém la —90,4 kJ mol™'. Tong ning lugng cia
phan tir phenol 14 —1113,0 eV* (don vi eV trong file C6HSOH.out ghi 1a EV).

*1eV=1,602.10"]
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Chu y:
* D6i vai don chat: Siz dung enthalpy tao thanh cta don chat (& dang bén virng nhait)
bing 0 & diéu kién chuln thay cho gi4 tri tinh tir MOPAC,

* K&t qua mic dinh enthalpy tao thanh theo MOPAC la ctia chét & thé khi.

D€ quan sat cdu triic nhdn dwoc sau khi tinh, nhdy chudt g——===se——— \
phai lén“ﬁle CA6HSOH.arc, chon rename d€ thém .mop i : ggﬁﬁ;ﬁg;?im 2o

vao cudi; nhan dwoc file C6HSOH.arc.mop. Trong | ¢hanh

menu File ctia 3D Viewer vao Open, phan Files of Type |

chon MOPAC Z-Matrix roi chon file C6H50H .arc.mop

s¢ hién hinh 4nh 3D ctia phenol. D¢ biét do dai lién két,

goc lién két, chon cong cu (Hinh 10.2) roi nhay chudt ,Gl_a m dotu’thuc nghlemdo,

1én cac nguyén tir trong ang. K&t qua tinh cho thdy dd ' dai ctia céc lién két d(O — H) 1a !

dai cua cac lién két d(O — H) 12 0,987 A, d(C — O) 1a 0,956 A, d(C - 0)1a 1,364 A,

1,359 A, goc lién két HOC 1a 112,319°, e el HOG 11087 |

e ETOT (EONE + ETWO):
ning luong tong

g

Chu y: Cac két qud trén la cho phenol ¢ pha khi. Dé nhdn
duoc két qua phenol trong dung dich nudc thi can thém
lénh EPS = 78.4 (chu y ddu “.” chir khong phdi la dau *,
gid tri nay la hang sé dién moi cia nuée ¢ 25 °C, ¢6 thé @
tinh trong dung moi khac bczng cach thay déf’ thich hop Tinh lai céu tric clia C,H,0H
gia ti nay) sau OPT (phai viét cach OPT it nhat mot ki tu). || trong dung méi nudc. Cac
Muc “NET ATOMIC CHARGES AND DIPOLE gid tri nhiét tao thanh, nang

CONTRIBUTIONS” cho két qua dién tich cia timg nguyén | luong téng, dé dai lién két
O — Hvagdc lién két HOC la
bao nhiéu?

e voi 56 thir tu twong tmg (di chuyén chuét lén nguyén tir
trong 3D Viewer dé biét s6 thir tu nguyén ti).

?

e Phuong phap ban kinh nghiém PM7 trong phan mém MOPAC cho phép tinh duoc cau tric
hinh hoc (dé dai lién két, goc lién két) va tinh chat phan tr (nang lugng, nhiét tao thanh,
dién tich,...).

* Phan mém ChemSketch (3D Viewer) dung dé xay dung cdu tric ban dau va hién thi cau tric
két qua tinh toan PM7 clia phan tu.
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BAI TAP

Bai 1.

Bai 2.

Bai 3.

Bai 4.

66

Str dung phuong phap PM7 dé xac dinh dong phéan cis-2-butene hay #rans-2-butene
bén hon. Biét ring, dong phan c¢6 ning lugng tdng Am hon s& bén hon,

CH, CH, H CH,
AN / N &
(Ef—F C=C
/ N P AN
H H CH, H
cis-2-butene trans-2-butene

Str dung phuong phap PM7 tinh cdu tric (do dai lién két, goc lién két), nhiét tao
thanh, nang lugng tong clia 3 dong phan o, m, p-cresol. So sanh d6 bén gitra cac
dong phan.

CH, CH, CH,
oH
OH
OH
o-cresol m-cresol p-cresol

Cho day hop chat H,X, v6i X 1a cac nguyén t6 nhom VIA gom O, S, Se. Sir dung
phuong phap tinh PM7 d¢€ t6i wu hod cdu trac, tir d6 tinh d6 dai lién két X — H
va goc HXH. Tim quy luat bién doi cac gia tri ndy trong day néu trén.

Str dung phuong phap PM7 dé dé t6i uu hod cau tric, tr do tinh ciu tric (do dai
lién két, gbc lién két) cac chat ¢o trong cdc phwong trinh phan tng sau:
0,(g) +2H,(g)—> 21,0 (g) (1)
F,(g) + H,(g) —> 2HF(g) (2)
a) Tinh bién thién enthalpy ctia phan ung (1) va (2) theo phuong phap PM7.
So sanh két qua nhan duoc vai két qua tinh tir enthalpy tao thanh chuan ctia
céac chat trong Phu luc 2.



Bai 5.

b*) Tinh bién thién nang luong ctia phan tng (1) va (2). Tir do, so sanh kha nang
phéan rng clia oxygen va fluorine véi hydrogen.
Biét ring, bién thién ning lugng ctia phdn mg ciing duoc tinh giong nhu
bién thién enthalpy ctia phdn tng, nhung thay nhiét tao thanh bai ning lugng
tong clia phan ti.

Ch1i y: Enthalpy tao thanh chudn ctia céc don chit & trang thai bén bing 0.

Biing cach t6i ru hod cu tric, hiy x4c dinh do dai céc lién két H — X (véi X 1a
F, Cl, Br, I).
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PHU LUC 1
ENTROPY CUA MOT SO CHAT O PIEU KIEN CHUAN

0 0 0
Chat 8298 Chat S298 Chat S298
(J mol K) (J mol™ K™) (J mol™' K™)

Ag(s) 426  |CcaO(s) 381 |NJg) 191,6

AgCl(s) 963 [Ca(OH)(s) 834 |NH/(g) 192,8

Al(s) 28.3 CaSO,(s) 106.,5 NH,CI(s) 94.6

ALO (s) 509 a0, Lirog) Lo |No@ 210.8

2

C(s) (graphite) s 7 NO(g2) 240.1
CaS0,2H,0(s) 194,0

CO(g) 197,7 N,0(g) 2200
Cl(g) 23,1

CO,(g) 2138 N,0,(¢) 304,4
Fe(s) 27%

CH,(g) 186,3 Na(s) 51,3
FeZOS(S) 87:4

CH.Cl(g) 234,6 Na,CO.(s) 135,0
H,(g) 130,7

CH,OH (/) 126.8 NaHCO (s) 1017
H,0(g) 1887

CO(NH,) (s) 104.6 NaCl(s) 72,1
H,0() 70,0

CO(NH,) (aq) 173.8 NaOH(s) 64,5
HCl(g) 186,9

CH(g) 200,9 Na SO (s) 149.6
HNO (/) 155.6

CH(g) 2193 0,(g) 2052
1,50,(1) 156.9

CHg) 2292 PbO(s) 68,7
HC,H.0,(1) 159,8

C.H () 466.,9 S(s) 32.1
Hg(]) 50

C,H,OH()) 160.7 SO,(g) 248,
Hg(g) 175,0

Ca(s) 41,6 S0,(g) 256,8
K(s) 64,7

CaCO(s) 92,9 ZnO(s) 43,7
KCl(s) 82.6

CaCl(s) 108.4 Na,0,(s) 95,0
K,S0,(s) 175.6

ZnCO.(s) 82.4

* Chil thich: (s): solid (thé ran) (1): liquid (th€ 16ng)

(aq): aqueous (dang dung dich tan trong nudc) (2): gas (thé khi)
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PHU LUC 2
ENTHALPY TAO THANH CUA MOT SO CHAT
O PIEU KIEN CHUAN (25 °C, 1 bar)

Chit AHzse Chit ArHae Chit AHzge
(kJ mol™) (kJ mol™) (kJ mol™)
KNO (s) 4946 [ KClO (s) -397,7 | K,MnO (s) 1180
KNO (s) -369,8 KCI(s) 4365 | MnO(s) -520,0
C_H.N,(s) —64,3 KMnO (s) 8372 | Cl(g) 0
CO,(g) 3935 H,0(/) 2858 | NJ(g) 0
Fe O,(s) —824.2 H,O(g) —241.8 C(s) (graphite) 0
ALO (s) ~1675,7 NH,CIO (s) 2953 | O(g) 0
AICL(s) -704,2 NO(g) 91,3 | Al(s) 0
Fe(l) 13.1 C Cl(s) ~127,6 | C.Cl(s) 11,7
HF(g) 2733 F(g) 0 H,(g) 0
CH,(g) 74,6 C.H(g) 2274
PHU LUC 3
NANG LUONG CUA MOT SO LIEN KET O DIEU KIEN CHUAN (25 °C, 1 bar)
Lion ko Niing lwgng lién két S Niing lwong lién két
(kJ mol) (kJ mol™)
cep 414 O H 464
g=¢l 339 H-Cl 431
C=0 736 Gl 243
H-H 436 0, 498
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BANG GIAI THICH THUAT NGU

Giai thich thuat ngir

birc xa song dién tir phat ra tir mot vat 15

dong phéin (hop chdt) co thanh phan giong nhau, nhung tinh chit khic nhau 66

16 phan tmg hat nhan | thiét bi ¢€ khai dong, thyc hién va kiém sodt phin (ng hat nhan 20
Esaw L WS e, W A

(hién tuong) bién d6i cia mot hat nhin nguyén tr sang mot trang
phan rd thdi hogic sang mot hat nhan nguyén tir khdc béng céch phit ra céc 19
i loai phong xa khac nhau

______________________________________________________________________________________________________________________________________________________________________

phuong phép bén phuong phép str dung mét s6 phép gin diing va cédc tham sé tir thue 63
kinh nghiém nghiém d€ don gién hod trong hod hoc tinh todn ]

| tap hop cdc tai nguyén s6 da phuong tién du6i hinh thite d8i tuong |

thi nghiém do hoc tap, nhim myc dich mé phéng cdc hién tugng vat li, hod hoc, 57
sinh hoc,... x4y ra trong ty nhién hay trong phong thi nghiém '
. vat liéu sir dung trong sin xudt va doi sng, cé tic dyng ngin chin |

vit liéu chéng chay hodc 13m chim qué trinh 14y lan cdc ddm chdy nhé dic tinh chiu 43
nhiét do cao '
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