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7 LOINGI DAV

Sach giao vién Chuyén dé hoc tdp Hoda hoc 10 1a tai liéu tham khao cho giao vién trong
viéc xdy dung ké hoach bai day va giang day Chuyén dé hoc tdp Hoa hoc 10. Sach duge bién
soan theo Chuong trinh giao duc pho thong mon Hoa hoc do Bo Giao duc va Pao tao ban
hanh ngay 26 thang 12 nam 2018,

Sach giao vién Chuyén de hoc tdp Hod hoc 10 gidi thiéu voi giao vién phuong an day cac
bai hoc trong chuyén dé theo hudng t6 chirc cac hoat dong hoc tap da dang, mang tinh kham
pha, dua trén cac tinh huéng thuc tién cua cudc séng. Giup hoc sinh mo rong kién thirc hoa
hoc phd thong, phat trién nang luc va trau doi pham chat; dong thoi gop phan nang cao kha
nang dinh hudng nghé nghiép cho cac em sau nay.

Sach gém hai phan:

Phan mét. Hwéng diin chung

Phan mot gioi thiéu nhig dac diém co ban cua Chuong trinh gido duc pho théng mén
Hoa hoc ban hanh nam 2018 cap Trung hoc pho thong va sach Chuyén de hoc tdp Hoa hoc 10.

Phan hai. Hwéng din day hoc

Phan hai tap trung vao viéc gioi thiéu cac phuong an td chirc hoat dong day va hoc cho
tung bai trong chuyén dé. Moi bai déu co cac muc chinh sau day:

I. MUC TIEU

1. CHUAN BI

I1I. THONG TIN BO SUNG

IV. GOI'Y TO CHUC CAC HOAT PONG DAY, HOC
V. HUONG DAN TRA LOI CAU HOI TRONG SGK
V1. GOI Y KIEM TRA, DPANH GIA

Cac phuong an t6 chirc hoat dong day va hoc trong mdi bai bao gdm tir néi dung, hinh
thirc t6 chire, phuong thirc danh gia, nhitng diéu can luu y,... dén phan phdi thoi gian déu chi
la nhitng goi . Cac thay, co giao tuy v lva chon, diéu chinh, sang tao ra cac phuong an riéng
cua minh sao cho phu hop voi dac diém cua hoc sinh, diéu kién day va hoc ¢ dia phuong,
truong va 1op.

Mong ring cudn sach nay co thé gop phan gitp cac thay, co day tot Chuyén dé hoc tdp
Hod hoc 10. Cac tac gia rat mong nhan dugc y kién dong gop, nhin xét cua cac thay, ¢d va
ban doc.

Cic tac gia
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I MucPICH VA QUAN PIEM BIEN SOAN CHUYEN BE HOC TAP HOA HOC 10

1. Muc dich bién soan

Chuong trinh gido duc pho thong 2018 duoc chia thanh hai giai doan: giai doan gido duc
co ban (tir 16p 1 dén 16p 9) va giai doan gido duc dinh hudng nghé nghiép (tir 16p 10 dén 16p 12).
Giai doan giao duc co ban thuc hién phuong cham giao duc toan dién va tich hop, trang bi
cho HS tri thire pho thong nén ting, dap tng yéu cau phan ludng manh sau cap THCS. Giai
doan giao duc dinh hudng nghé nghiép thuc hién phuong cham giao duc phan hoa, bao dam
HS duoc tiép can nghé nghiép, chudn bi cho giai doan hoc sau pho thong o chat lugng.

Ca hai giai doan gido duc co ban va gido duc dinh huéng nghé nghiép déu cé cac mon
hoc tu chon; giai doan gido duc dinh hudng nghé nghiép co thém cac mon hoc va chuyén dé
hoc tap lua chon. Mi mon hoc co mot ) chuyén dé hoc tap tao thanh cum chuyén dé hoc tap
clia mén hoc nham dap ang nguyén vong, phat trién tiém ning, so truong cia mdi HS, thuc
hién yéu cau phan hoa siu, giup HS ting cuong kién thirc va ki ning thuc hanh, van dung
kién thirc, ki nang da hoc giai quyét nhitng van dé cta thuc tién, dap ing yéu cau dinh huéng
nghé nghiép.

Thoi lugng danh cho mdi chuyén dé hoc tap & méi 16p 10, 11, 12 1a 10 tiét hodc 15 tiét;
tong thoi lugng danh cho cum chuyén dé hoc tap cia mot mon hoc 1a 35 tiét/nam hoc. Mén
Hoa hoc thuéc nhoém mén Khoa hoc tu nhién duoc HS lua chon theo dinh hudng nghé nghiép,
s thich va niing lyc ctia ban than, gitp HS tiép tuc phat trién ning luc khoa hoc tu nhién duéi
cac goc do hoa hoc. Pong thoi, mén Hoa hoc cung voi cac mon Toan, Vit li, Sinh hoc, Tin ho,
Cong nghé co vai tro quan trong trong viéc thuce hién giao duc STEM.

Cac chuyén dé hoa hoc vira bao dam phat trién tri thire va ki nang trén nén tang nhimng
nang luc hoa hoc va ning luc khoa hoc tu nhién, vira dap (ng yéu cau dinh huéng nghé
nghiép vao mot s6 nganh nghé cu thé lién quan dén hoa hoc.

B0 sach Chuyén dé hoc tdp Hod hoc cia Nha xuat ban Gido duc Viét Nam dap ang day
du cac yéu cau can dat duge quy dinh trong Chuong trinh giao duc pho thong méi danh cho
HS tir I6p 10 dén 16p 12 trén tit ca cac ving mién cua dat nudc,

2. Quan diém bién soan

Hai quan diém mang tinh chu dao cho viéc bién soan sach chuyén dé hoc tap néi chung
va sach Chuyén dé hoc tdp Hoa hoc 10 néi riéng phuc vu cho viéc trién khai Chuong trinh
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giao duc pho thong 2018 la tuan thu dinh hudng doi méi Giao duc pho thong va bam sat cac
tiéu chuan SGK theo thong tu 0 33/2017 cua BO GD&PT. Quan diém vé lua chon néi dung
va trinh bay kién thirc trong sach Chuyén dé hoc tdp Hoda hoc 10 1a coi trong viéc phat trién
toan dién pham chat va ning luc ctia ngudi hoc nhung khong coi nhe vai tro cta kién thic.
Kién thirc trong sach chuyén dé la chat liéu, lam co s& cho viéc giap HS hinh thanh va phat
trién cac pham chat va nang luc can co trong cudc song hién tai va twong lai. Theo cach tiép
can do, cac kién thirc duoc lua chon va trinh bay trong sach chuyén dé phai dam bao:

(1) Phat trién nhitng ning luc hoa hoc thong qua ma rong, dao sau kien thirc hoa hoc da
dugc hinh thanh trong chuong trinh, SGK hoa hoc.

(2) Phan anh nhitng van dé cia cudc song, cap nhat nhimg thanh tyu moi cua khoa hoc va
cong nghé, phu hop véi vin hod va thuc tién Viét Nam.

(3) Co nhiéu g dung thuc té va co v nghia trong hién tai va ca trong tuong lai.

(4) Pinh hudng nghé nghiép vao mét sd nganh nghé cu thé lién quan dén hod hoc.

(5) Phu hop véi déc diém tam sinh li va trai nghiém ciia lra tudi.

(6) Viéc lya chon trinh bay kién thirc trong sach Chuyén dé hoc tdp Hod hoc 10 khong
chi tap trung vao noi dung kién thirc ma con phai dic biét chi y téi phuong phap hinh thanh
va phat trién nang luc. Sach Chuyén @ hoc tdp Hoa hoc 10 khong phai 1a cudn sach trinh bay
san cac ndi dung kién thirc can hoc ma la cudn sach hudng dan HS hoat dong mét cach co
phuong phap dé kham pha ra kién thirc mdi va van dung ching vao viéc giai quyét cac van dé
ctia hoc tap ciing nhu cia thyuc té cude song va bat dau dinh hudng nghé nghiép, co ke hoach
Ira chon hoc tap thich hop nhim dap (g cac yéu cau dinh hudng nghé nghiép ciia minh.

(7) Tao diéu kién thuén loi dé GV co thé t6 chirc cac hoat dong day va hoc da dang, ap
dung cac phuong phap day hoc hién dai (day hoc dua trén van deé, day hoc dua trén nhiém
vy,...) nham phat trién toan dién phﬁm chat va nang luc cua HS.

Noi dung kién thac trong sach chuyén dé Hoa hoc dugc cau tric thanh cac chuyén dé,
mdi chuyén dé gdm mot s6 bai hoc ¢6 thé thuc hién trong 2 — 4 gio hoe. Mdi bai hoc trong
sach Chuyén dé hoc tdp Hoa hoc 10 déu duoc thiét ké thanh maét hé thong cac hoat dong tir
doc hiéu dén tim toi kham pha kién thirc mdi va van dung kién thie dé giai quyét cac van dé
cua hoc tap va cua cudc séng; tur hoat dong ca nhan dén hoat dong tap thé; tur hoat dong trong
nha truong dén hoat dong ngoai nha truong;. ..

(8) Tao diéu kién dé HS c6 thé tr hoc khi can thiét. Sach Chuyén dé hoc tdp Hocd hoc 10
duoc viét dé HS hoc tap dudi su huong dan cua GV, nhung van phai thiét ké dé sao cho khi
can thiét HS van c6 thé tu hoc duoc nhitng kién thirc co ban can thiét nhat cua bai hoc.

(9) Tao diéu kién thuan loi cho viéc GV danh gia két qua hoc tap cua HS ciing nhu HS tur
danh gia két qua hoc tdp ciia minh qua tirmg bai hoc.

(10) Lua chon va trinh bay kién thic theo hudng tinh gian hop li. Cu thé la;

— Tap trung vao ndi dung co ban, loai bo nhirng chi tiét phirc tap, chua thuc sy can thiét
cho viéc hinh thanh kién thirc co ban, it c6 van dung trong cudc song.
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— Pon gian hoa ndi dung kién thuc toi mirc toi da co thé cho phu hop voi diéu kién day
va hoc hién nay & nudc ta.

— Tén dung hinh anh, biéu bang, so do, giam ciu chir.

— Khong dua ra cac mirc d6 yéu cau vuot cac yéu cau can dat quy dinh trong chuong trinh.

— Tang cuong két ndi gitta cac 16p va cac mdn hoc.

— Thuc hién tich hop néi mon va ngoai mén ¢ muce do thich hop.

Sach Chuyén de hoc tdp Hoa hoc theo dinh hudng phat trién nang luc la tai liéu giao
khoa méi ma trude day chua co trong gido duc pho théng. Mac du thoi luong danh cho
chuyén dé chi 1a 35 tiét/nam, tuy nhién sach chuyén dé da dé cip dén kién thuc rong, siu va
hién dai. Dé hiéu duoc cac kién thirc nay doi hoi nang luc tu duy, toan hoc va nhirng kién
thirc nén tang khac, vi vay viéc trinh bay kién thic can don gian, dé hiéu d6i voi HS,

I Giol THIEU SACH GIAO KHOA CHUYEN DE HOC TAP HOA HOC10
1. Cau tric va néi dung
Cudn Chuyén de hoc tap Hod hoc 10 gf)m ba chuyén dé va co cau tric nhu sau:
Huomg ddn ste dung scich
Loi noi déu
Chuyén dé 1. CO SO HOA HQC (15 tiét)
Bai 1. Lién két hoa hoc
Bai 2. Phan (rng hat nhan
Bai 3. Nang lugng hoat hoa clia phan g hoa hoc
Bai 4. Entropy va bién thién nang luong tu do Gibbs
Chuyén dé 2. HOA HOC TRONG VIEC PHONG CHONG CHAY, NO (10 tiét)
Bai 5. So lugc vé phan tng chay, nd
Bai 6. Piém chop chay. Nhiét do ngon lira. Nhiét d6 tu boc chay
Bai 7. Hoa hoc vé phan (g chay, nd
Bai 8. Phong chong chay, no
Chuyén dé 3. THUC HANH HOA HOC VA CONG NGHE THONG TIN (10 tiét)
(Chon 2 trong 3 nd1 dung dudi day)
Bai 9. Thuc hanh v& cau trac phan tir
Bai 10. Thuc hanh thi nghiém hoa hoc ao
Bai 11. Thuc hanh tinh tham s6 cau triac va nang luong
MBJi bai hoc duoc thiét ké thdng nhat, huéng dan cac hoat dong hoc tap bing cac ki hiéu
biéu trung cho cac phuong phap va hinh thirc t6 chirc day hoc.



Cac hoat dong hoc tap phé bién trong moi bai hoc:

Mo dau: dan dat HS tiép can bai hoc mai bang su tao dong luc kham pha, két ndi cac tri
thirc da biét, dinh hudng vao van dé sé& hoc voi tu thé cia nguoi nghién ciru.

Kham pha: xay dung tri thirc moi dua trén trai nghiém cua HS. HS thuc hién cac nhiém
vu hoc tap nhu doc hiéu cac noi dung khoa hoc hay thuc hién thi nghiém dudi sy hudng dan
cia GV dé tim toi, kham pha tri thire. Vi du, HS duoc gidi thiéu vé khai niém phan (g thu
nhiét va toa nhiét qua doc hiéu va rt ra quy luat.

Hoat dong: HS truc tiép quan sat cac hinh anh hay truc tiép thuc hién thi nghiém, qua
trinh thir nghiém va trai nghiém dé phat hién, hinh thanh tri thirc méi va van dung tri thue moi
vao cac tinh hudng gia dinh hoac tinh hudng trong thuc té cude song.

Cdu hoi: HS ty tra 10i cau hoi, giai bai tdp van dung dé hiéu rd van dé nghién ciru, phat
trién ning luc tu duy, nang luc van dung kién thire da hoc, giup GV danh gia dung viéc hoc
tap cua HS.

Em dé hoc: néu ra yéu cau toi thiéu vé kién thirc, ki niing co ban cua bai hoc HS can
co duorc.

Em ¢6 thé: néu ra yéu cau toi thiéu vé nang luc cua HS trong viéc van dung kién thirc da
hoc dé giai quyét tinh hudng thue tién cuia cude song lién quan dén ndi dung di hoc.

Ngoai ra, trong sach con co cac ngi dung lién két bai hoc voi doi sfmg, cac tri thirc mo
rong tao niem say mé kham pha khoa hoc va mé ra dinh hudng hoc tap, nghién ciru khoa hoc
cho HS.

2. Dai méi phuong phéap va hinh thirc day hoc

Thuét ngir chuyén dé la van dé chuyén mén duoc nghién ciu riéng. Mdi chuyén dé day
hoc phai giai quyét tron ven mot van dé hoc tap.

Pac trung cua phuong phap va hinh thirc day hoe chuyén dé:

— Day hoc theo chuyén dé khac voi viéc day theo bai hoc théng thuong nhung van phai
dam béao cac yéu cau can dat ctia chuong trinh va SGK, dugc nang Ién mot mirc do nhat dinh
cao hon. Tuy vay, can chi ¥ dén tinh vira sitc ciia chuyén dé: cin déi giira khéi luong va mirc
d6 kién thirc trong chuyén dé.

— Vén dé duoc hoc tap trong chuyén dé la mot van dé co ban cla chuong trinh, SGK
THPT c6 mdi quan hé mat thiét vdi nhau, co nhimg diém twong dong vé ndi dung kién thirc,
khi to chirc day hoc chuyén dé thi can tao nén mot chudi cac van dé hoc tap can giai quyét.
Khi giai quyét duoc nhiém vu hoc tap do sé tao thanh mét ndi dung hoan chinh, toan dién ca
chiéu doc 1an chiéu ngang cua chuyén dé.

— Noi dung duoc lya chon dua vao cudn sach Chuyén dé hoc tdp Hoa hoc 10 can thiet
thuc va gan gii voi cude song, bam sat mic do, yéu cau cua Chuong trinh Gido duc phd
thong 2018. Hoat dong hoc tap gan lién véi cac van dé thuc té xung quanh, phu hop vdi
chuong trinh mén hoc dé HS dugc bude dau lam quen voi nghién ciru vé nhitng ndi dung
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co ban vé hoa hoc, van dung tri thire co ban vé hoa hoc vao cac tinh hudng thuc té di va dang
Xay ra trong san xuat, khoa hoc, cong nghé ¢ pham vi gia dinh, cong dﬁng, dat nudc va trén
theé gidi.

Cu thé:

Tao co héi cho HS fw hoc: Sach duoc thiét ké nhim cung c:?ip tung budc thong tin, su
kién, tinh hudng thuc té,... dé HS co thé tiép nhan thong tin, tu tim toi, kham pha tri thic
chuyén sau vé hoa hoc, thuc hién cac nhiém vu hoc tap (khai thac thong tin, nhan xét, phan
tich, téng hop, danh gia,...) chii dong tao ra cac san pham hoc tap, nhét 1a cac san phim cia
qua trinh nghién ctru, tim hiéu dé c6 dinh hudng vé nghé nghiép tuong lai.

— Boi duimg kha ning giao tiép va hop tac: Thong qua cac hoat dong hoc tap va nghién
ctru theo nhom, HS biét cach lam viéc ca nhan dua trén su phan cong va hop tac, hinh thanh
ki ndng trinh bay, bao vé y kién ca nhan va tong hop két qua lam viéc nhom.

Hinh thanh va phat frién nang lwe nhan thuac hoa hoc, tim hiéu hoa hoc, van dung kién
thirc va ki ning vao thuc tién doi song lién quan dén hoa chat va sir dung hoa chat an toan va
hiéu qua: Thong qua cac hoat dong hoc tap, kham pha va cac hoat dong thuc hanh, HS hinh
thanh va phat trién ning luc can thiét lién quan dén tinh dic thu ciia nganh hoa hoc.

— Boi dutng phdam chdt cho HS: Trong tat ca cac hoat dong hoc tap va nghién ciru khoa
hoc, HS hinh thanh, phat trién va khang dinh cac thanh t6 cia phim chat ca nhan nhu sy ham
hiéu biét, khach quan, trung thuc, diing cam thé hién qua su sin sang tiép can cai maéi, kién tri
va trach nhiém, c¢o y thirc sang tao trong thuc hanh thi nghiém an toan va thanh cong,...

Cac néi dung dua ra con nham muc dich budc dau dinh huéng nghé nghiép lién quan dén
hoa hoc, nhu linh vuc hoa hoc hat nhan, hod hoc trong phong chay chira chay, hoa hoc va
cong nghe thong tin.

— GV ¢6 thé sir dung phoi hop nhiéu phwong phdp va hinh thire to chire day hoce tich cuc
khac nhau: nghién ctru tinh huémg, giao nhiém vy, hoat dong hop tac, du an hoc tap, tfmg két,
so d6 hoa ndi dung,... Cac hoat dong trong SGK mang tinh m& giup GV sang tao, linh hoat
trong qua trinh day hoc sao cho phu hop voi HS, véi diéu kién cia truong 16p, viing mién,. .



CHUYEN DE 1. CO SGHOA HOC

Bai 1. LIEN KET HOA HOC
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Sau bai hoc, HS sé:
— Viét duoc cong thirc Lewis, sir dung dugc mo hinh VSEPR dé du doan dang hinh hoc
ctia mot s6 phan tir don gian.

— Trinh bay dugc khai niém vé su lai hoa AO (sp, sp’, sp’), van dung giai thich lién két
trong mét s6 phén tur.

* CHUAN BI

— Bang tuan hoan cac nguyén to hoa hoc ¢& lon.

— Tranh anh va céc video lién quan dén su lai hoa orbital nguyén tir,

* THONG TIN B6 SUNG
1. Nguyén tif trung tam va phoi tir
Nguyén tir trung tdm ctia mot phan tir hay ion la nguyén tir can nhiéu nhat s6 electron dé
tao octet cho vo hoa tri ciia no (hay nguyén tir co s6 oxi hoa cao nhat vé gia tri tuyét ddi), cac
nguyén tir khac clia phan tr hay ion d6 1a phéi tur.
Phéi tir ¢6 2 loai:
* Nguyén tir X ¢6 lién két hoa hoc véi trung tim A dugc goi 1 phdi tir X. Ki hiéu: AX,,.
Vi du: COy, CHy,... (nguyén tir trung tdm 1a C va phdi tir 1a O va H).
* Cap electron chua lién két clia nguyén tir trung tim A goi la phéi tir E. Ki hiéu: AX,Ep,.

Vi du: H—E—H (nguyén tir trung tim 1a N, phoi tir 1a cac nguyén tir H va cip electron

chua lién két cuia nguyén tir N); co thé viét 1a NH3E.

oy



2. Cau tao cong hudng va cac lién két giai toa

a) Cdu triic cong huong

Ching ta ¢6 thé vé hai hodc nhiéu cu tric Lewis cho mét s6 phan tir va ion da nguyén
tir, ma khong thay doi vi tri cua cac nguyén tir trong cau trac. Trong truong hop nay, chi ¢o su
phan bé electron khac nhau tir ciu triic nay sang céau triic khac. Nhirng céu triic nay dugc goi
la cau truc cong huong. Nhung trong thuc té, cac phéan tir o cau truc trung gian cua nhimg
cau truc Lewis c6 thé.

b) Xac dinh phdn tir 6 cdau triic cong hong

Su cong hudng chi ton tai khi mot cau tric Lewis c6 nhiéu lién két va mot nguyén tur lién
ké co it nhat mot cap electron chua lién két. Mii tén duoc sur dung dé chi su dich chuyén cua
cac electron tir cau tric cong hudng nay sang cau tric cong hudng khac.

Vi du: ba cau tao Lewis cong huong (a). (b), (c) biéu dién phan tur SO3, ¢o 3 lién két S—0
va nguyén tir O c6 tir 2 dén 3 cip electron chua lién két (Hinh 1.1).

ﬁ) :T: :(l)z
- . bl s e \\ s
.‘o/s\o‘ ('C/S\.o. .O/K.O
e [ o) o® s ® . s
(a) (b) (c)
Hinh 1.1. Céu tao cong hwong cua phan tir SO ;
¢) Cac lién két giai toa
Thue nghiém cho biét cac lién két S—O ¢ do dai nhu nhau (145 pm), theo céc cu tric
cong hudng néu trén thi chua phu hop (vi do dai cua lién két don phai 16n hon so véi lién két
doi). Khi do, co thé coi cac lién két kép duoc di chuyén va khéng dinh chd, nghia 1a cac cip
electron lién két duoc phan b6 déu trén toan hé (nhu giai toa), ta cO cau tric Lewis giai toa.

Vi du: cac lién két giai toa trong cau triuc phan tir SO; va ion Cf)%_ (Hinh 1.2).

_ :6: = . (.5 ; 8=
k ;
o ol

Hinh 1.2. Cdec lién két gidi toa trong cau triic phan tie SO; (a) va ion CC )_f_ (b)
3. M6 hinh VSEPR (mé hinh siic day gilia cac cap electron hoa tri)

VSEPR (Valence Shell Electron Pair Repulsion) la thuyét vé sirc day gitra cac cap electron
hoa tri va dang hinh hoc ctia phén tir. Thuyét nay con co tén khac la thuyét Gillespie-Nyholm
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hay con goi la thuyét day, dua theo tén cia hai nha khoa hoc la tac gia cta thuyét. Thuyét
VSEPR giup du doan kha chinh xac goc hoa tri trong nhitng phan tir ¢6 nhirng cap electron
khong phan chia hoac co lién ket kép.

Y tuong vé su lién quan giita dang hinh hoc ciia cdu tao phan tr véi suc ddy cua cac
electron (giira cac electron lién két va chua lién két) duoc gidi thiéu 1an dau tién boi hai nha
khoa hoc Nevil Sidgwick va Herbert Powell tai Dai hoc Oxford nam 1940, trong bai giang
mang tén Bakerian Lecture. Nam 1957, hai nha khoa hoc Ronald Gillespie va Ronald Sydney
Nyholm tai Dai hoc London da dua ra két qua nghién ctru céng nhan quan diém trén, dong
thoi da xay dung mot li thuyét chi tiét vé dang hinh hoc cua phan tir.

Vo electron hoa tri cia nguyén tir trong phan tir lién két cong hoa tri ¢o cip electron lién
két va cép electron chua lién két. Lién két cong hoa tri gitra hai nguyén tur dugc tao thanh nho
cap electron lién két va duoc phan bé trong khodng khong gian gitta hai hat nhan nguyén tir
tao nén lién két do. Lién két cong hoa tri 1a lién két co tinh dinh hudng khéng gian lam cho
phéan tir ¢6 hinh dang nhat dinh. Cau hinh céac lién két cua nguyén tir phu thude vao tong sb
cap electron lién két va chua lién két ciia nguyén tir.

Mo hinh VSEPR giai thich s phan b6 vé phuong dién hinh hoc cia cac cip electron
xung quanh nguyén tir trung tim dura trén su day cua cac cap electron d6.

Cong thirc VSEPR: phéan tor AXEp,.

Trong do:

A: nguyén tu trung tam co cac cap electron hoa tri tao lién két:

X: cép electron lién két o vdi A n: 8O cap electron tao lién két o;

E: cép electron chua lién két: m: sO cap electron chua lién két:

m + n = g tong s6 cip electron bao quanh nguyén tir A.

Vi du: Ki hiéu phan tu nuoc: H,OE», phan tir ammonia: NH3E.

N&i dung ciia mo hinh: “Cac cap electron (co khi la electron doc than) trong vé hoa tri
duoe phian bo xa nhau nhat téi mic co thé dé luc day giira ching & mirc thap nhat”.

Quy tac thuyét sirc day:

— Cau hinh cac lién két cua nguyén tir hay ion trung tam da hod tri chi phu thudc vao tong
5O cap electron hod tri m + n = ¢ bao quanh no,

— Kich thudc cac orbital cta cip electron hoa tri dugce phan bd sao cho sirc day giira cac
cap electron do 1a t6i thiéu,

— Strc day cua cac cip electron giam theo thir tur: E—E > E—X > X—X.

— Nguyén tir trung tim A c¢6 do am dién 16n sé& kéo may electron clia cap electron lién két
vé phia n6 nhiéu hon lam cho goc lién két ting. Phoi tir X ¢6 do am dién lon sé kéo may
electron cua cap electron lién két vé phia no nhiéu hon lam cho goc lién két giam.
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Vi du: phan tir PCl3 ¢6 cong thie VSEPR la AXGE voi ciu tao Lewis: '(":T - .P._ C"j
Trong do, sirc day cia cap electron chua lién két (E) la 16n nhat, tiep  ** é "’
theo la strc day giira cac cip electron ctia P va Cl, cudi cung la sic day :Cls

giira cac cap electron cua Cl.
4.Hinh dang mét s6 phan tu

Trong nguyén tir, moi orbital chiém mot khong gian nhat dinh.

Cap electron lién két va cap electron chua lién két khong tuong duong nhau la do cip
electron lién két chiu tac dung hut cua ca hai nguyén tir tham gia lién két (nguyén tir trung tim
A va phéi tu X), trong khi do ca@p electron chua lién két chi chiu luc hut cua hat nhan nguyeén
tir trung tam A. Két qua, obital cia cip electron chua lién két chiém khoang khong gian 16n
hon so vdi obital cua cip electron lién két (Hinh 1.3).

109,5° :
(a) (b)
Hinh 1.3. Vo electron hod tri cua nguvén tir trung tdam A

Trong hinh (a) ca 4 cip electron déu la cap electron lién két dugc phin bé theo tir dién
déu, g6c tao boi sy cét nhau gilra hai truc cua hai AO canh nhau déu b?mg 109,50.

Trong hinh (b) chi ¢6 3 cap electron lién két, con 1 cdp electron chua lién két. Khi do,
khoang khong gian chiém boi AO cua cap electron chura lién két Ion hon so véi khoang khong
gian chiém bdi mdi mot trong s6 3 AO lién két. Két qua la goc 109,5° khong duge bao toan
va hinh dang phén tr khong con la tir dién déu nira.

Trieong hop AX,, (voin =2, 3, ..., 6)

S6 cap electron trong vo hoa tri, hinh dang phén tir va su sap xép cac cap electron do
trong khong gian ¢6 méi lién hé theo Bang 1.1.

Bang 1.1
S6 ciip electron . Sw séip xép
trong vo hod tri i denenliin khong gian




S6 ciip electron ; Su sip xép
trong v6 hoa tri KM o g1 . tie khong gian
(3:)
3 .'.
Tam gidc déu
4
Tir dién déu
S
o} )
5 a-‘”
Ludng thap tam giic &
| %

Bat dién déu

5. Su lai hoa orbital nguyén ti

Vé ning lugng, AO lai hoa sp co nang luong thap hon cac AO-p ban dau. Mot s6 gian do
ning luong biéu dién sur lai hoa AO mo ta dieu do.

A

Lai hoa AO

2p 2A0p khdng lai hoa

— I

1

1!

2s?
Nguyén tf Be cb lap

2A0 sp lai hoa

Hinh 1.4. Gian do biéu dién suw lai hod AO ciia nguvén tir Be tao ra cdc AO lai hoé
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Phan tir BeH, ¢6 ciu tric thﬁng: H—Be—H.

Lt I

2p? AOp khéng lai hoa

A

Lai hoa AO T I I

3AO0sp? lai hoa

¥

25’
Nguyén tir C c6 lap

Hinh 1.5. Gian dé biéu dién sut lai hod AO ctia nguyén tir C tao ra cac AO lai hod
dé tao ra phan nir CoHy
Mot AO lai hoa sp” xen phu truc véi AO lai hoa sp cia nguyén tir C thir hai dé tao lién
két 6 (C—C). Hai AO lai hoa sp® xen phu truc vdi AO-s cua hai nguyén tr H dé tao hai lién
két o (C—H).
Mot AO-p khong lai hoa xen phu bén véi mét AO-p khong lai hoa cua nguyén tur C thir
hai dé tao mét lién két 7.

) ) H
Phan tir ¢o cau tric tam giac phang. c—c¢C )1200
A tt H/ H

2p2

Lai hoa AO I 1 T I

4AOsp’ lai hod

¥
2s?
Nguyén tr C cb lap

Hinh 1.6. Gian do biéu dién si lai hoa AO ctia nguyén tie C tao ra cac AO lai hod
dé tgo ra phén nr CHy
Bon AO lai hoa sp® xen phu truc véi bon AO-s cua nguyén tir H
dé tao bén lién két o (C—H) twong duong va strc day cia bon cip
electron voi luc nhu nhau nén phén tir ¢o cau trac tr dién déu.

Ngoai ba dang lai hoa co ban sp, sp’, sp’ da néu, con mét s6 dang khac co su tham gia
cua AO-d. Dudi day la hai truong hop pho bién.

Lai hod sp’d

Mot AO-s t6 hop véi ba AO-p va mot AO d tao ra nam AO lai hoa spd.



Theo mo hinh VSEPR, 5 AO lai hoa nay duoc phan h
bo trén 5 dinh cua mot ludng thap tam giac, phan tir ¢
cau tric ludng thap tam giac. Mat day cua hai thap nay
la tam gidc déu chia nguyén tir trung tim A ¢ tim cla
tam giac va 3 AO lai hoa & 3 dinh cua tam giac déu. Hai
AO lai hoa con lai dugc phan bd trén duong thang
vudng goc vol tam gidc tai tam A (hinh bén).

Vi du: phan tu phosphorus pentachloride PCls. a
Céu hinh electron cua P: [Ar] 3s*3p’3d°.
Mot AO-3s lai hoa voi ba AO-3p va mot AO-d tao ra nam AO lai hoa sp3d.

Lai hod AO
Tl | T 1 I E 3d'3 T T T 1 T
32 i 5 AO lai hoa sp°d 4 AO d khéng lai hoa
Sur xen phu gitra AO-3p cuia nguyén tir chlorine (mdi AO ¢o cl
1 electron dc than) voi mdi AO lai hoa sp’d cia nguyén tir & 90°
phosphorus (mdi AO c6 1 electron doc than) tao thanh 5 lién keét ."""’4’4'
6 (P—Cl) tuong duong nhau va dugc sip xép theo hinh ludng ﬁF‘ ;-0 Cl
k = cl 120
thap tam giac.
Lai hoa Ls;p‘ef,ﬂ’3 cl
Mot AO-s to hop vai ba AO-p va hai AO-d taora
sau AO lai hoa sp’d®>. Xung quanh nguyén tir trung
tam A c¢6 6 AO lai hoa. Theo mé hinh VSEPR, 6 AO
nay dugc phan bo trén 6 dinh cua mot bat dién déu,
phan tor co cau truc bat dién déu nhu hinh bén, tam \
cua bat dién déu la nguyén tur trung tam A (hinh bén).
Vi du: phan tu sulfur hexafluoride SFs.
Cau hinh electron cua S: [Ar] 3s3p*3d°.
Mot AO-3s lai hod véi ba AO-3p va hai AO-d tao ra sau AO lai hoa sp’d”.
Lai hoa AO
LI T = — | Rl FlT 1
3¢ - ] 6 AO lai ho4 sp°d®> 3 AO d khéng lai hod
Su xen phu gitta AO-3p cua nguyén tir fluorine (moi AO ¢o ¥
1 electron doc than) vai moi AO lai hoa sp3d2 cua nguyén tir 90°
sulfur (moi AO co 1 electron doc than) tao thanh 6 lién ket o (S — F) F "”'//,g,s e F

twong duong nhau va duoc sip xép theo hinh ludng thap tr giac ¥ F
(bt dién déu). = 1~

900
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Cdc kiéu lai hod quyét dinh dang hinh hoc cua phdn tir:

— Lai hoa sp: duong thang
— Lai hoa sp®: tam giac phing

— Lai hoa sp”: hinh tir dién (hodc thap tam giac)

— Lai hoa sp’d: ludng thap tam giac

— Lai hoa sp’d* hinh bat dién déu

Moi lién hé giira cong thuc VSERP, kiéu lai hoa va dang hinh hoc phan tir duoc cho
trong Bang 1.2.

Bang 1.2
m+n | Céngthiic VSEPR | Laihod Hinh hoc phén tir Viduy
2 AX, . " | Bl 0. Ciltl,...,
= Duong thang - e
! [ BFs, CO%™, C;H,,
3 AX3 sp
" SOs, AlICl;, NO3.,...
Tam gidc phing
3
9. SO‘!, NOQ, 03,
3 AX-,E i . .
7 # " - aa NOCI,...
Gap khic (chir V)
L
g O CH,, CCly, NHy,
4 AX, sp =" Ml )
,/ - SO, PO; ,...
Tur dién
O
i NH;, PCl;, SO%,
4 AXGE sp o
. / g Clo3,...
Thap tam giac
?
4 AX:E; Sp3 O__:,.-/—‘\. ]']-201 OFQ, NHE S
Gap khic (chir V)
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Cong thire VSEPR

Lai hoa

Hinh hoc phén twr

Vi du

AXs

PClj., ASFj,
FE(CO)s,_ 5

AX4E

5p3d

SF4, PCly, TeCly,
]_EIL , XeF320,,...

AXGE,;

sp'd

ClF;;, 1F3, BrF,,
ICl2(CeHs),. ..

AX;E;

5, XeFs,...

A X(}

3 42

spd”

SFg, IFs0,...

AXsE

spid?

IFs, BrFs, SbCls ,. ..

AX4E,

sp’d’

Vuéng phing

XeFs, ICI3,
Pt(NH;):Cl,,. ..
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6. M hinh VSEPR (mé hinh stic ddy giita cac cap electron hoa tri)
Cdc truomg hop AX,, (véin = 2, 3, ..., 6): Cong thirc VSEPR ding phai viét 1a AX,E, dé
phan biét vai cong thirc hoa hoc cua mot phan tir AX,.

Téng m + n quyét dinh dang hinh hoc cua phan tir.

m+n =2 (AX3E,) phén tir c6 dang doan thang;
m + n =3 (AX3E, va AX3E)) phan tr co dang tam giac phang;
m+n=4 (AX4E,, AX3E| va AXHE)) phan tu co dang tu dien;

m+n=5 (AXsE,, AX4E|, AXGE; va AX5E3) phan tir co dang ludng thap tam giac,

m +n =6 (AX¢E,, AXsE| va AX4Ej) phan tir ¢6 dang ludng thap tr giac (bat dién).
7. Hé qua cha cau tric

a) Goc lién két

Cac cip electron xung quanh nguyén tir trung tdm khong phai la tuyét déi tuong
duong nhau.

~ Luc déy ctia cac electron khac nhau tuy theo cac cap electron tham gia:

Hai cap electron chua lién két > Hon hop (cédp electron chua lién két — cap electron lién
két) > Hai cap electron lién ket.

Mot cip electron chua lién két s& lam ting goc lién két EAX va lam giam goc lién két
XAX.

Vi du: Céc phéan tir CH4, NH; va H,0 ¢6 cong thirc VSEPR tuong rng 1a AX4E, AXE;
va AXGE; déu co gia tri m + n = 4 va déu co cau truc tor dién. Su tang luc day cua cac cap
electron chua lién két 1am giam géc HAH.

Phén tir CH, khong co cap electron chua lién két, goc HCH bang 109,5" (g6c tir dién déu).

Phan tir NH3 co mot cap electron chua lién két, luc day cua cap electron chua lién két —
cap electron lién két E—H 1én hon luc dﬁy cua hai cép electron lién két N—H lam giam goc
HNH con 107°.

Phan tir HyO ¢0 hai cap electron chua lién két, luc dfiy cua hai cap electron chua lién két
14 16n nhat lam goc HOH giam xudng chi con 104,5°.

— Luec déy cua cdp electron chua lién két Ilon hon mét electron chua lién két:

Vi du: Nitrogen dioxide (NO3) va ion nitrite ( NO, ) co cau truc Lewis nhu sau:

N N B
S 208 =
o " 07 s O
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Ca phén tir NO, va ion NO; déu co cong thirc VSEPR kiéu AX5E;.

Cip electron chura lién két & N trong ion NO3 day manh hon e duy nhat & N trong phén
tr NO». Két qua la goc ONO trong NOj3 (115”) khép lai va nho hon so véi NO» (134°).

Su chénh léch do am dién, ban kinh nguyén tir ciia cac nguyén t6 tham gia lién két ciing
lam thay doi goc lién két do tac dong dén khong gian cua cac electron hoa tri.

Nguyén tr trung tim A c¢6 d6 am dién 1on sé& kéo may electron cua cap electron lién két
vé phia né nhiéu hon lam cho goc lién két ting. Phoi tir X co do am dién lon sé kéo may
electron ctia cip electron lién két vé phia né nhiéu hon lam cho goc lién két giam,

b) Sw phdn cue phan tiw

— Phdn tw khong phdan cuc

Mot phén tir c6 momen ludng cuc xap xi bang khéng duoc coi la khong phin cuc. Cac
phan tir d6i xirng AX, nhu BeH, , BH; va CO; la cac vi du minh hoa.

Trong BeH;, phan tir co cau truc doan thang, nguyén tur H c6 do am dién
(2,2) 16n hon so véi Be (1,57). Hai lién két Be—H déu phan cuc, nhung 180"
momen ludng cuc dinh huéng theo chiéu Be—H cuia hai lién két nguoc chiéu H‘“@—H
nhau va bang nhau nén triét tiéu nhau. Téng momen ludng cuc bang khong va
phan tu khong phan cuc.

Trong CO,, phan tir ¢6 cau tric doan thang, nguyén tir O ¢6 do dm dién
(3.44) 16n hon so voi C (2,55). Hai lién két C=0 déu phan cuc, nhung ,

.
momen ludng cuc dinh hudéng theo chiéu C—0 cua hai lién két nguoc chiéu :-O =\E?q:
nhau va bang nhau nén triét tiéu nhau. Tong momen ludng curc bing khong va -
phén tu khong phan cuc,

Trong BH3, phén tir ¢o cau tric tam gidc phang, nguyén tir H ¢6 do am H
dién (2.,2) Ién hon so véi B (2,04). Ba lién két B—H déu phan cuc, nhung | 120°

momen ludng cuc dinhahudng tﬁeo chiéu B—H cua ba lién két nguoc chiéu - /B\‘H
nhau trén cung mat phang va bang nhau nén triét tiéu nhau. Tong momen
ludng cuc bang khong va phan tir khong phan cuc.
Phan tw phan cuc

Mot phan tir ¢6 momen ludng cuc I6n hon khong duoc coi la phan cuc
khi ma cac trung tam dién tich duong va am khong trung nhau.

Vi du: phan tir nude, co cong thie VSEPR kiéu AX:E,, do luc day cua @
cac cap electron chua lién két 1én hon cap electron lién két nén phan tur co cau @0{” H
truc dang goc, momen ludng cuc lon hon khong va phan tir phéan cyc. H
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* GO1Y TG CHUC CAC HOAT PONG DAY, HOC

Hoat déng 1. CONG THUC LEWIS

GV treo bang tudn hoan lén va bang ghi cac budc viét cong thirc Lewis (hodc chiéu slide).

GV huong dan HS hoan thién nang luc NTHH:

— Yéu cau HS viét cong thirc electron cua 1, 2 chat.

— Pua ra cong thirc Lewis hoan chinh cua 1, 2 chat.

— Yéu cau HS nhan xét vé cac thanh phén cua ciu tao Lewis (ki hiéu nguyén to. dau
cham, dau gach, .. .), két ludn vé cau tric cua cau tao Lewis.

— Can ¢ vao cac budc viét cong thirc Lewis (co san trén bang treo), giai thich timg budc
khi viét cong thirc Lewis cua chat thir ba.

Dung phuong phap truc quan, dam thoai goi mo dé HS rén luyén nang luc GTHT va
nang luc GQVD khi van dung viét cong thirc Lewis cla chat thir tu.

Cung co: sur dung mot s0 cau hoi va bai tap twong tu cau hoi va bai tap SGK dé luyén tap.

Hoat déng 2. MO HINH VSEPR VA HINH DANG PHAN TU

GV treo bang ghi cac thanh phan cua cong thirc VSEPR (hoic chiéu slide).

GV hudng dan HS hoan thién niang luc NTHH:

— Gidi thiéu noi dung ctia mo hinh suee ddy giita cac cdp electron hod iri.

Phén tich so d6 cau trac phan tr H,O dé minh hoa (phén tir c6 ba nguyén ti, binh thudng
hay viet dang duong thang, nhung theo moé hinh Swue day giita cac cap electron hoa tri, hai
cap e chua lién ket day manh hon cap e lién ket nén phan tu co cau truc dang goc).

— Dua 1an lugt cac chat cu thé: BeH,, SOs, CHy, dé gidi thiéu cac truong hop AX,
(vo1 n=2, 3, 4) va SO,, NHj; dé gioi thiéu cac truong hop AX,E,,.

Co thé sir dung cac hinh anh sinh ddng trén slide trinh chiéu.

GV hudng dan HS hoan thién nang luc GTHT khi yéu cau HS viét cong thirc VSEPR cua
phén tir 5 chat trén va nhan xét hinh dang ctia mdi phan tir.

Dung phuong phép truc quan, dam thoai goi mé dé HS rén luyén nang lyc GQVD khi
van dyung viét cong thirc VSEPR ctia phan tir mét s6 chat khac kém theo néu hinh dang méi
phan tu.

Cuing cd: str dung mot so cau hoi va bai tap twong tir cau hoi va bai tap SGK dé luyén tap.
Hoat déng 3. SU LAl HOA ORBITAL NGUYEN TU

GV treo bang v& hinh dang cua cac orbital lai hoa sp, sp>, sp’ (hodc chiéu slide).

GV hudng dan HS hoan thién nang luc NTHH:

~ Gid61 thiéu khai niém lai hoa AO dua vao hoa tri cua carbon trong phéan tor CHy
(li thuyét va thuc nghiém).



— Pua lan luot cac chat cu thé: NF3, BFz va BeF; dé gio1 thiéu cac truong hop lai hoa
AO sp’, sp’, sp. Co thé sir dung cac hinh anh sinh dong trén slide trinh chiéu.

GV hudng dan HS hoan thién nang luc GTHT khi yéu cau HS xac dinh trang thai lai
hoa cua nguyén tir trung tim trong mot so phan tir va nhan xét hinh dang clia moi phan tir
dua vao:

— Tong so lién két & ctia nguyén tir trung tdm A vdi cac nguyén tir xung quanh X + s6 cap
electron hoa tri cua A chua lién két.

(Cha vy cap electron lién két dugc biéu dién bang dau gach, electron chua lién két co thé
la electron dgc than va lién két kép duoc coi la 1 lién ket).

Néu tong so nay la 2 thi trang thai lai hoa sp, la 3 thi trang thai lai hoa spz, la 4 thi trang
thai lai hoa sp’.

Vi du: Nguyén tir C trong CO; (O=C=0) chi c6 2 lién két nén & trang thai lai hoa sp.

Nguyén tir N trong NO, (O—I:J =0)co 3 lién két nén o trang thai lai hoa sp®.

Dung phuong phap truc quan, dam thoai goi mo dé HS rén luyén ning luc GQVD khi
xac dinh trang thai lai hoa cua nguyén tu trung tdm trong phan to mot so chat khac kem theo
néu hinh dang mdi phén tir

Cung c6: st dung mot s6 cau hoi va bai tap tuong tu cau hoi va bai tip SGK dé luyén tap.
Hoat déng 4. HUGNG DAN TU HOC & NHA VA POC BAI TIEP THEO

GV hudng dan HS sir dung phuong phap hoat dong nhom dé néu lén két luan cudi cung
cua bai, qua d6 ren luyén nang luc GQVD bang cach su dung mot so cau héi va bai tap tuong
tur cau hoi va bai tap SGK dé luyén tap.

Két luan:

1. Cong thirc Lewis dung biéu dién lién két hoa hoc trong phén tir cong hoa tri.

2. Mé hinh VSEPR duing biéu dién dang hinh hoc cua phan tu do stre day khac nhau gitra
cac cap electron lién két va chua lién két.

3. Su lai hoa AO ding giai thich mét s6 hién tuong thuc té quan sat duoc hodc do luong duoc.

* HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Dap an B. S6 electron 1dp ngoai cung ctia C va S déu tuan theo quy tac octet.
2. Cac bude viét cong thirc Lewis cua phan tir NH:

Budc 1. Xac dinh tong s6 electron hoa tri trong phan ti: (1:5) + (3:1) =8

Budc 2. V& khung phén tir voi cac lién két don:. H—N—H

|
H
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Buoc 3. Hoan thién octet cho nguyén tu N: H— ]\II—H
H

Budc 4. Tinh s6 electron hoa tri con lai =8 — [(1:5) + (3:1)] = 0

3. Cong thurc Lewis cua cac phan tu:
(1) an

a) Cly: 39—93;Nz: tN=Nz¢

W ; .
b) SO.: '0_./ \.9_. . SO o/s\o

HOCI: H—O—Cl3

¢)H,0: H=0—H ; H,S: H=S—H 0
4. Pap an C. So electron 16p ngoai cung ciia O tudn theo quy tic octet, nguyén tir trung
tam N ¢0 s0 1é electron, dan dén phan tr NO; dé dimer hoa = (NO,), dé hoan thién octet.
5. Pap an C. Nguyén tir P ¢o 5 e hoa tri, sau khi lién két véi H con lai 1 c@p e chua lién
két nén cong thirc VSEPR c6 dang PH:E (E la ciip e chua lién két).

6. Cong thirc theo mo hinh VSEPR:

Phan tr CCly H,S CO, SO, PH;
VSEPR AX, | AXGE, | AX, AXs | AXE
S6 cap electron lién két 4 2 4 4 3
S6 cap electron chua lién két 0 2 0 0 1

7. Cong thuc theo mo hinh VSEPR cua OF; la AX,E; va1 dang hinh hoc la gép khuc
(chir V). Phan tir OF; phan cuc do lién két O—F phan cuc vé phia co nguyén tir F do d6 am
dién F (3,98) > O (3,44).

8. Chon A. Dang hinh hoc cua NH:;r la tir dién voi nguyén tir N lai hoa sp’ (trong dé 4
lién ket N—H tuong duong).

9. Dang hinh hoc:
Phan tur CO; CS; BF; SCl,
Dang hinh hoc | Puong thing | Puong thang | Tam giac phiang | Goc (chir V)

10. Trang thai lai hoa ctia Cy1a sp’; Cp, 1a sp”; Cy 1a sp.
Nguyéntir  Cg, co tong s6 lién két = 4 = lai hod sp”.
Ce) 6 tong s6 lién két = 3 = lai hoa sp’.

C3) 6 tong s6 lién két = 2 = lai hoa sp.



11. a) Phan tu BeHs: Cau hinh electron cua Be: 15?25,

AO-2s lai hoa voi 1AO-2p tao hai AO lai hoa sp va con hai AO p khong lai hoa.

Lai hoa AO
L —= | 111
I 2AOsp lai hoa 2AOp khong lai hod

\_Y_J

Hai AO lai hoa sp cua Be xen phu voi hai AO-s cua hai nguyén tu H tao
hai lién két 6. Nguyén tir trung tdm Be khéng con electron chua lién két nén o

hai AO lai hoa day nhau vdi lyc 16n nhat tao goc 180°. Trong phan tir BeHs, e
nguyén tir Be con hai AO-p khong lai hoa va la AO tréng.

b) Phan tir SO, Céu hinh electron hoa tri cia S: 3s*3p”.

Nguyén tir S & trang thai lai hoa sp™

“ T l T T g6m 3AO0 lai hoa + 1AO khong lai hoa.
13s®  3p}

Nguyén tir S dung AO lai hoa sp” thir nhét (chita 1 e doc than) xen phu
v6i AO p ctia mot trong hai nguyén tir O tao lién két o va dung AO khong §
lai hoa chira 1 e doc than xen phu véi AO p cua chinh nguyén t O do tao ra .'0/ \0-
lién két m. Nguyén tir S dung AO lai hoa sp® thir hai chia cip e tao lién o ot
két cho — nhan voi AO tréng clia nguyén tir O con lai va nguyén tir S con
AO lai hoa sp® thir ba chira cip e khong lién két. Do cap e khong lién két
day manh hon hai cip e lién két nén phén tir SO, co dang goc (chir V).

c) Phan tir NH3: Cau hinh electron hoa tri cua N: 2s*3p”,

Nguyén tir N & trang thai lai hoa sp’: H T ‘ T

2s”  20° |
Nguyén tir N dung ba AO lai hoa sp’ (chira 1 e ddc than) xen phu voi .

AO s cua ba nguyén tu H tao lién két o va con mét AO lai hoa sp’ thir tu N\
chira cap e khong lién két. Do cip e khong lién ket day manh hon ba cap e H” / H
lién két nén phan tir NH; c6 dang tir dién (thap tam giac) nguyén tir N &
dinh voi cap e chua lién két va 3 nguyén tr H ¢ 3 dinh cta tam giac day.

12. a) Trong phan tir NCls, nguyén tir trung tdm & trang thai lai hoa sp’.

Phan tir SO;, nguyén tir trung tdm ¢ trang thai lai hoa sp.

Phan tur CO,, nguyén tur trung tdm o trang thai lai hoa sp.

b) Phan tir NCls c6 dang thap tam giac va phan cuc vé phia cac nguyén tr Cl & tam
giac day.
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Phan tir SO3 ¢6 dang tam gidc phing va khéong phan cuc do goc lién két OSO bang 120°
va cac lién két phan cuc vé phia nguyén tir O ¢6 do 16n nhu nhau triét tiéu nhau.

Phan tir CO, c¢6 dang duong thing va khong phén cuc do hai lién két phan cuc vé hai phia
cua duong thing co dé 16n bing nhau triét tiéu nhau.

* GOIY KIEM TRA, DANH GIA

~ Panh gia niang luc NTHH cia HS bang cac cau hoi ¢o cac cum tir “viét”, “biéu dién”, ...
céu tao Lewis, cong thire VSEPR, dang hinh hoc (khong c6 giai thich).

— Panh gia nang lyc GQVD cua HS bang cac cau hoi ¢o cac cum tir “viét”, “trinh bay”,. ..
cau tao Lewis, cong thirc VSEPR, dang hinh hoc, kém theo sy giai thich.

— Panh gia nang luc VDKT cua HS bé’mg cac cau hoi co noi dung kién thirc tuong tu bai

hoc, kem theo sy giai thich.

Bai 2. PHAN UNG HAT NHAN

e o  m  m  m  E E E m e e e e e e e e e e e e e e e e o o o = w

T MucTIE

Sau bai hoc, HS sé:

— Néu duoc so luoc vé su phong xa tir nhién; lay duoc vi du vé su phong xa tur nhién,

— Van dung duoc cac dinh luat bao toan s0 khoi va dién tich cho phan (ing hat nhan.

— Néu duoc so lugc vé su phong xa nhan tao, phan tng hat nhan,

— Néu dugc trng dung cia phan (rng hat nhan phuc vu nghién ctru khoa hoc, doi song va
san xuat.

— Néu duoc ung dung dién hinh ctua phan (rng hat nhan: xac dinh nién dai b vat, cac ung

dung trong linh vurc y té, ning luong,

k CHUAN BI

— Mot s0 cau chuyén vé sur phong xa va phan (g hat nhan dé tim ra nguyén to méi.

— Tranh anh va cac clip video lién quan dén hién tuong phong xa va phan ung hat nhan.
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l* THONG TIN BO SUNG
1. Hién tuong phong xa

a) Lich sw tim ra sw phong xa tw nhién

Nam 1896, nha vat 1i nguoi Phap A. H. Becquerel (1852 — 1908) kham pha ra tia phong
xa tir hop chat cta uranium. Nim 1903, nha vt li va hoa hoc nguoi Phap gdc Ba Lan Marie
Curie (1867 — 1934) cung chong la Pierre Curie duoc nhan giai thuong Nobel Vit li cing
Henri Becquerel do cong lao da phat hién ra sy phong xa tu nhién.

E. Rutherford nghién clru cac tia nay va phat hién ra: “Do su tu phan rd cta hat nhan
nguyén tir ma nguyén to nay ¢o thé bién thanh nguyén t6 khac. Do la phong xa tu nhién”.

Nam 1911, Marie Curie nhan giai thuéng Nobel Hoa hoc do cong lao tim ra nguyén to
polonium, nguyén t6 radium va nhimng hop chit cia radium.

b) Mot 56 kiéu phong xa tw nhién. Phwong trinh hat nhdan

— Phong xa kiéu alpha (@): hat a 1a hat nhan helium gHe (mang dién tich duong 2+).
Vidu: 28U — %) Th + jHe

Cac démg vi phong xa c¢o Z > 83 thuong phong xa kiéu o (nhu 226Ra, B¥py, 21¥po, 22015{1'1,...).

— Phong xa kicu beta (B): hat beta () 1a electron _Ife (mang dién tich am 1-).

; 40) 0 2 0
Vidy: 9K — 30Ca + Je hay ¥Cc —— YN + Je

Céc dong vi phong xa co Z < 83 va Z chan chu yéu phong xa kiéu B hodc hat nhan co kha
nang thu nhan electron.

— Su thau doat electron (¢): Hat nhan nguyén tir cia mot s6 dong vi co thé doat electron
tur 1op electron gan nhat (16p K); electron nay lap tirc két hop voi mot proton trong hat nhan
dé tao ra mot neutron: _(fe + }p E— [!]n_ Vi du: I‘:K + e — ']‘;;Ar_

— Hat gamma (y): 1a cac photon, cac luong tir, cling ban chat vaéi anh sang (hat trung hoa).

Nang luong cua cac photon dugce xac dinh boi phuong trinh: E = h A

Tia y dugc phat ra dong thoi cung voi tia o hodc B (rat hiém truong hop chi phat ra ).
Dong vi phong xa ¢ dang hop chat thuong phat ra cac tia o, B, y: con ¢ dang don chat thuong
phat ra tia a hoac 3 co the kem theo y.

Céc tia o, B, v khac nhau vé kha ning xuyén va giy ion hoa.

+ Tia y cO nang suat xuyeén cuc dai, nhung kha nang ion hoa lai la cuc tiéu,

+ Nguoc lai, tia o c6 kha ndng ion hoa cuc dai, nhung ning suét xuyén lai la cuc tiéu.

c¢) Dinh lugt phan ra phong xa

— Phuong trinh‘ dong hoc: Thuc nghiém xac nhan vé‘ mat dﬁng hoc tat ca cac qua trinh
phén ra phong xa déu tuan theo quy luat phan (rng mét chiéu bac nhat.
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Ta co: Chit A —— San phim

Phuong trinh dong hoc: v =— %= k(a — x)
t
Trong do, k 1a hing s6 téc do ctia phan ng (tai nhiét do xac dinh); a la néng do chat A &
thoi diém dau (t = 0); x 1a nong d6 chat A bi mat di sau thoi gian t; nén (a — x) la ndng do chit
A con lai tai thoi diém dang xét (t # 0).

g e ak s , 1 o & 5 ~ ;
Sau mdt o bién doi toan hoc cho: k= —1In hay viét dang ham mii: (a - x)=a.e "

t (A-%

Ap dung cho phan ra phéng xa: k 1a hing s6 phéan ra phong xa (co thé viét 1),

) » : ” , Lo We 4
N, tuong ung voi a; N, tuong ung voi (a—x) taco. k = ;ln—"‘ va N; =N,.e™.
1

— Chu ki ban huy (ti): thoi gian dé luong chat co ban dau (N, hodc a) mat di mot nira

(7" hay %) duoc goi la thoi gian ban huy hay chu ki ban huy.

5
In2 hay t12 = S 0,693

N 2 ; i
Thay N = T" vao bieu thic trén ta dugce: k =

Chu ki ban huy cang 16n, qua trinh phan huy cang cham thi dong vi cang bén.

Chu ki ban huy cang nhé, qua trinh phin huy cang nhanh thi déng vi cang kém bén.

Vi du: 2%U véi t;2 = 4.5.10” ndm la dong vi bén, con *'*Po véi ty, = 1,5.107* gidy la dong
vi kém bén,

Thue té, sir dung dong vi phong xa trong chira bénh va diét khuan, bao quan luong thuc,
thuc phdm cén ding nhirng dong vi c6 chu ki ban huy ngin dé khong gdy hai.

d) D¢ phong xa (toc dp phan rd)

Cac san pham cua su phan rd phong xa bay ra voi toc do Iom, khi gap vat chin s& gy ra
nhitng bién d6i trong vét chan do. Tac dong cua birc xa cang 16n néu sé phan ra xay ra trong
mot don vi thoi gian cang lén, s phan ra do duoc do biang do phong xa H = A-N.

1

H,=AN,=H,2 "2

Pon vi cia do phong xa 1a Bq (Becquerel) hay Ci (Curie) véi 1 Ci = 3,7-10'"" Bq
(phan ra/giay).
Vi du: Ddng vi phong xa *'’Po bat dau phan ra tir 1,0 gam voi chu ki ban huy 12 138 ngay.

Do phong xa ciia *'*Po:
m 0,693 1,0
H0=1-No=m—2-—°-NA= .2 505105 = LTI By,
s A 138-24-3600 210
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2.Phan ng hat nhan

a) Phan ung hoa hoc va phan g hat nhan

— Trong cac phan ung hoa hoc, chi ¢o 16p vo electron trong nguyén tir bi thay déi (hodc
thém vao, hodc bot di, hodc gop chung véi nguyén tu khac,...) con hat nhan nguyén tir khong
thay doi.

— Trong cac phan tng hat nhan, thanh phan cia hat nhan nguyén tir bi thay doi, nguyén t6
nay co thé bién thanh nguyén t6 khac.

— Su khac biét quan trong gitra phan tng hoa hoc va phan tmg hat nhén la su bién doi
nang luong trong cac phan trng hat nhan Ién hon nhiéu so voi cac phan ing hoa hoc.

b) Sw phong xq nhdn tgo

Hién twong phong xqa nhdn tao

Nam 1919, E Rutherford dung céac hat a ban pha khi nitrogen gy ra phan (ng hat nhin
bién nitrogen thanh oxygen va phat ra mot hat proton.

YN + 5He — ';0 +H

Trong vong may nam, E. Rutherford va cac cong su da thuc hién nhiéu phan ing bién déi
F — Ne; Na — Mg, Al — Si; .

C6 maot s6 16n phan (ng, trong do san pham sinh ra la nhitng hat nhan khong bén, tiép tuc
bi phan huy phong xa (giong nhu sir phan huy cta cac nguyén té phong xa tu nhién). Hién
tugng nay goi 1a phong xa nhén tao va nhirng dong vi sinh ra tir phan tng trén dugc goi la
déng vi phong xa nhan tao.

Khi ban pha hat nhin nguyén tir bang cac hat co ban (hodc cac hat nhan khac) duoc gia
toc, co thé gy ra phan (mg hat nhan lam bién doi nguyén to nay thanh nguyén to khac kém
theo céc tia phong xa. Do la sy phong xa nhén tao.

Hién tuong phong xa nhan tao dugc Irene Curie va chfing la Joliot Curie (con gai va con

ré ba Marie Curie) tim ra khi ban pha boron, aluminium hodic magnesium béng tia o phat ra tir

radium hoac polonium. Vi du: f_;f'A] # jHe — ng + dn.

Bing cong trinh nay, Iréne Curie va Joliot Curie duoc nhan giai Nobel vé hoa hoc, lan
dau tién ho da tong hop duge nguyén t6 phong xa méi.
Pong vi P diéu ché nhén tao theo cach trén khong bén, né tu phan huy phong xa:

Hr — Hsi+ de

Phan trng phat ra hat positron ( +2 e) co khéi lugng bang electron, dién tich bang dién tich

electron nhung nguoc dau, con goi 1a phan hat electron (ki hiéula ).
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Diéu ché dong vi phong xa nhdn tao

Hién nay, da diéu ché duoc rat nhiéu dﬁng vi phong xa cua hau hét cac nguyén to (dan
hat nhan gém hat a. proton, neutron, deuteron,...).

Tir ndm 1937 dén 1940 da diéu ché biang con dudng nhéan tao dugc nhirg nguyén to:
technetium (43Tc), promethium (5:Pw), astatine (ssAt), francium (g7Fr) va lap duoc nhiing 6
trong trong bang tuan hoan.

Ngoai ra ¢ thé bién thuy ngan thanh vang (nhung gia thanh réat dat):

196 197
g0 Hg + Uﬂ — ‘ga H8

léﬁﬂg + _{]}e iy X ”Au
Hoac cac nguyén to phong xa tao ra theo con duong nhan tao thanh mot day lién tuc:

239

1 0
3 i ) 239 - (1€ 239
29‘23LI Tl 2Ry LIS 2N _#“, B

22 Rn, ZSL-IJSPO

Tiép tuc nhu the, co 226Ra, 36 ... va két thiic & dong vi bén 23‘;6%.

Trong do, 2&? Pu la dong vi phong xa nhan tao duy nhat dung lam nhién liéu hat nhén.

¢) S phdn hach hat nhdn va phan ung nhiét hach
— Phan 1mg phan hach hat nhdan

Nhitng phan ting da xét ¢ trén déu co dic diém la hat nhan mat di mot hay hai hat nhe (p,
n,...) va bién déi thanh hat nhan ctia nguyén tir c6 Z va A gan no.

C6 mot dang phan (g khac: hat nhan bi v& thanh hai hay nhiéu manh c6 khéi lugng xap

xi nhau, do la phan ung phan hach hat nhan (nd hat nhéan). Trong qua trinh phan hach hat

nhan, tinh trung binh vai moi hat nhan khi bin vao méot neutron thi khi phan hach c¢6 téi hai,

ba neutron méi phat ra ¢6 nang lugng du 16n, sau dé ching tiép tuc lam phan hach hat nhan

141

khac. Vi du: BSU + }n — [L;’;U] —> cBa + [-‘SKI + a(un)+nﬁng luong

Phan (ing giai phong mot ning lugng khéng 16 210" kJ/mol. Néu khéi lugng **°U da lon
(900 — 1 000 gam) sé xay ra phan (mg day chuyén, mot vu nd hat nhan sé dua nhiét do lén
hang triéu do va co strc cong pha tuong duong 20 000 tan thuée nd TNT. Trong tu nhién, chi
c6 cac dong vi U-235 va Pu-239 la c6 kha nang phan hach hat nhan, nhung U-235 chi chiém
khoang 0,7% luong uranium tu nhién, con lai la U-238:

o4 Pu + (],n — 'PCs+ Y +3([l,n)+néng luong

239
C6 hai truong hop xay ra phan tmg phéan hach ddy chuyén:
+ Khong diéu khién dugc (bom no).
+ Piéu khien duoc hay co thé dimg (trong 10 phan g hat nhan cua tau pha bang hoic
nha may dién nguyén tur).
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Phan tmg nhiét hach (tong hop hat nhdn)

Khi cac hat nhan twong doi nhe két hop voi nhau thanh hat nhan nang hon (co s¢ cua
bom H) ciing giai phong mot nang luong cao hon nhiéu so voi phan hach hat nhan.

4(]H) — 3He +2( Je)+2,510°kJ
2H +2H — 3H + (n +29.10°k)

Dé phan (g xay ra can tir 1 — 10 triéu dd (nhiét do trén Mat Troi) va phan (mg nay cling
la nguon nang luong cua Mt Troi va la khoi dau viée tong hop cac nguyén to trong vii tru.

* GO1Y TG CHUC CAC HOAT PONG DAY, HOC
Hoat déng 1. PHAN UNG HAT NHAN
1. GV hudng dan HS hoan thién nang luc NTHH:
GV dua ra vi du ve phan (rng hat nhan:
D +{T — 3He + ¢n AH =— 17,6 MeV
H+7T — 3He AH=— 19,8 MeV

Tir so ¢6 néu khai niém vé phan trng hat nhan va so sanh véi phan (rng hoa hoc.

2. GV hudng dan HS néi dung ctia dinh ludt bao toan so khoi va bao toan khéi luong,

Sir dung ndi dung dinh luat, yéu cau HS viét mét sd phuong trinh hat nhan:

Videw S$Li+]H — 3He +?

*D 4+ —5. T +7

Hoat déng 2. PHONG XA TU NHIEN

GV hudéng din HS hoan thién nang lyc NTHH:

1. GV giap HS tim hiéu khai niém vé phong xa tu nhién.

2. GV gitp HS tim hiéu cac kiéu phong xa alpha, beta va gamma (chu y cac hat duoc giai
phong), tir do gidi thiéu kha nang dam xuyén va ion hoa cua cac tia phong xa.

3. GV gitp HS tim hiéu su lién quan gitra chu ki ban rd va dé bén cua cac dong vi phong xa.
Hoat dong 3. PHONG XA NHAN TAO

Dung phuong phap truc quan, dam thoai goi ma dé HS rén luyén ning luc GQVD khi
van dung viét mot s6 phuong trinh:

Li + {]H —— JHe + ...
SLi + 2D — ...
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3 ‘
293U + gn — ';(fBa i +3(=n + nang luong

233Pu + (%n e 146Cs +3, gh * ndng lugng

4(H) — ‘;He +2(...)+2,510°kJ

TH+7H — ...+ yn +2,910°KJ

Phan 2. Sw phdn chia hat nhdn va sw tong hop hat nhan duoc gioi thidu boi 4 vi du, kem
theo gioi thiéu hat position (er), dong thoi néu cac ing dung trong linh vire nguyén tr va
nha may dién nguyén tu.

Cuing cb: str dung mét s6 cau hoi va bai tap twong tur cdu hoi trong bai hoc dé luyén tap.
Hoat dong 4. UNG DUNG CUA PONG VI PHONG XA VA PHAN UNG HAT NHAN

GV sir dung phuong phap truc quan sinh dong hudng din HS hoan thién ning luc
NTHH: bang cach dua ra tranh, anh hodc chiéu video vé ung dung cua déng vi phong xa
trong cac linh vyuc sau:

— Trong y hoc.

— Trong ndng nghiép cong nghé cao.

— Trong cong nghiép, xay dung va giao thong.

~ Trong khdo co, dia chat.

— Trong sir dung nang luong sach.

Cung cb: str dung mot s6 cau hoi va bai tap twong tur cdu hoi trong bai hoc dé luyén tap.
Hoat déng 5. TONG KET, GHI NHO

Keét luan:

1. Phan ung hat nhan va van dung cac dinh luat bao toan dé viét phuong trinh.

2. Su phong xa tur nhién.

3. Su phong xa nhan tao.

3,rU'ng dung cua dong vi phong xa va phan (g hat nhan trong cac linh vue y hoc, khao co,
dia chat, ndng nghiép. ...

* HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. a) {5 P ”,S +.
b) 19K —_ 2D(_“a + _?e

2. a) 2%%Ra —— *22Rn + jHe b) %3:Np —— *3{Pa + 3He
s — 770+ Te d) IH — 3He+ Je
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3.5 Th —as U+ Je
4. YN+ !n — “"C+{H,

23 4 By, 16 4
Sa) Mg+(]n_) 0Ne+2He. b)gF+}H_} 80"'2]’]6.

¢) 2Pu+ PNe — 4(Jn)+ J9RF  d) 7H+ JLi — 2(3He) + }n

6. Dap an B. Theo dinh luat bao toan dién tich va s0 khoi:
Nguyén tir X c6Z=92-52=40va A=235+1-137-2=971a 5 Zr.

3 3
. gU + IDn —ud TTe + 4[,Zr +2((}n)

7. Khi cac tia gamma () phat ra tir déng vi phong xa 57 §9Co ¢6 kha nang xuyén sau, dung
diéu tri cac khéi u & siu trong co thé ( )Co la ngudn phat xa y thong dung nhat).

— Su chiéu xa luong thuc, thue pham bing tia y phat ra tir dong vi g‘; Co ¢o tac dung diét
khuan, bao quan luong thuc, thyc phfim lau dai hon.
~ Cac bénh ung thu bén ngoai nhu ung thu da co6 thé diéu tri bing cac tia phong xa phat

90

ra tir dong vi | P hay 3 Sr bang cach ap cac tii nhua dung dong vi phong xa vao ving bi

ton thuong.

— Phén bon c¢6 chira dong vi phong xa , 2P dé theo doi su hap thu phosphate va su chuyén
hoa phosphorus cuia ciy c6i.

— Duing dong vi phong xa 'jj I dé chan doan va chira bénh budu co.

~ Dung 2;3 U va 3;}3 Pu lam nhién liéu trong cac 16 phan {mg hat nhan dé san xuat dién
(nha may dién nguyén tur) va chay cac con tau pha bang, ...

8. (1) Nhan 1 electron: :,4Pu + (T]e — 1:)21"4]}

(2) Buc xa 1 positron: “i;i, Pu — “;;.i}_\lp ¥ +}e

(3) Birc xa 1 hat alpha: 2?’)F‘u = 233U - 2He

* GOl Y KIEM TRA, DANH GIA

— Panh gia nang lvc NTHH cta HS bing cac cdu héi ¢6 cac cum tir “trinh bay duoc™;
“néu duoc” so luoc vé phong xa tu nhién, phong xa nhan tao va phan (g hat nhan.

— Panh gia nang luc GQVD cia HS bang cac cau héi ¢o cac cum tir “van dung duoc”
dinh luat bao toan s6 khéi va dién tich, “lay duoc vi du” phong xa tu nhién, phong xa nhan tao
va phan ung hat nhén.

— Panh gia nang luc VDKT cta HS bang cac ciu héi ¢o ndi dung img dung ciia phong xa
va phan ung hat nhan.
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Bai 3. NANG LUONG HOAT HOA CUA PHAN UNG HOA HOC

T MucTiE

Sau bai hoc, HS sé:
— Trinh bay dugc khai niém nang luong hoat hoa (theo khia canh anh huong dén toc do
phan tmg).
— Néu duoc anh huong cua ning luong hoat hoa va nhiét do téi toc do phan ung thong
Ey
qua phuong trinh Arrhenius: k= A-e RT,

— Giai thich duoc vai tro ctia chat xuc tac.

* CHUAN BI

— Thi nghiém vé su bién d6i cua toc dd phan tng,

— Thi nghiém vé vai tro cua xuc tac.

I*THONG TIN BO SUNG

1. S0 lugc vé téc d6 phan ting
a) Toc do phan img

Téc dd cia phan ng hoa hoc (X + Y —— Z + T) duoc do bang su giam ndng dd cia
chat phan (mg (X hay Y) hoac bang su ting nong do cua san pham (Z hay T) trong mot don vi
thoi gian.

Téc dd ki hiéu la v; nong d6 (C) biéu dién theo mol/L va thoi gian (t) theo gidy, phut,
gio, ...

G -G

AC A 0. A . . s 7 & g As e s A
= - déi véi chat phan tmg vav = —2—1 = + 2 doi voi san pham.
ty —t At ty =t At

(dau — biéu thi lugng chit mat di va dau + biéu thi luong chit tao thanh)
Cac yéu to anh huong dén toc do phan (ng 1a nong do, nhiét do va chat xuc tac.

b) Hang so toc do phan img

Dinh luét tac dung khoi luong doi voi phan (mg don gian: “Tde do cua phan tng ti 18 voi
tich so nf‘mg do cua cac chat tham gia phan rng (tai thoi diém xét) voi s6 mi b?lng hé s6 cua
chat trong phan (rng”.

Xét phan ung don gian: aX +bY —— c¢Z +dT,tacov= k-((‘.};)“-(Cy)b

(k 1a hang s6 toc do phan ing, cho biét mdi quan hé giira ndng dd mol cua chat phan Umg
va toc do clia mot phan ing hoa hoc).
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Vi du: 2NO(g) + O2(g) —— 2ZNOy(g) thi v = l(-(CNo)z-(CO2 ) (phuong trinh dong hoc)

1 ANO] _ _A[O,] _ 1 A[NO,]

2 At At 2 At

hay v= —

Déi voi phan tng di thé nhur C(s) + 0s(g) ——> COx(g) trong biéu thirc tée do chi dua
vao nong do cac chat tan trong dung dich hay chat khi (ndng d cac chat ran coi nhu khong
d6i va dua vao hing so toc d0): v=k-(Cp. ).

Hiang s6 toc do phan (g phu thudc vao ban chat phan (g, nhiét do, xtc tac,... va khong
phu thudc vao nong do chat phan tng.

¢) Bdc phan ung

~ Bdc phan img

- Béc riéng phan ctia phan (mg; la trj so riéng ré cuia a, b, ... trong phuong trinh dong hoc.

+ Bac toan phan cua phan tng: 1a tong cac tri so a+b + ... trong phuong trinh dong hoc.

Tri s6 ctia bac phan tng c6 thé la s6 nguyén, thap phan hodc bang khong, dugc xac dinh
qua thyc nghiém.

— Mot s6 phan tmg don gian

+ Phan (g mot chiéu bac nhat:

X —> san pham (v = k-Cx)

Khi dé Cx = (a - x) voi a la nong do ban dau va x 1a nong do mat di cua X.

MR 2 SR J o\ b dilihie g vi plin)
dt dt
Bién dai thich hop roi lay tich phan ta duge: k = %'ln .
a—x

Vi du: Sy phan huy 2N;0s(g) —— 2N;04(g) + O2(g) xay ra & 45 °C véi nong do dau
ciia N2Os 1a 2,33 mol-L'; sau 10 phit nong dé N»Os giam 0,75 mol-L'. Hing s6 toc dé k
duoc tinh theo biéu thirc;

k=%.]n a _ 1, 233

n—-—="  =0437 (min ).
a—x 10 0533_g75 A7 (min")

Cac vi du néu trong bai “Phan ung hat nhan” 1a phd bién cho loai phan ng nay.
+ Phan (g mét chiéu bac hai:
2X — san pham
hoic X+ Y —— san pham
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g g |
Khi ndng do6 X =Y, phuong trinh dong hoc dang tich phanla k = ;-ln ( - )
a(a—x
v & ) . - ) o t b(a—x)
Khi nong d6 X # Y, phuong trinh dong hoc dang tich phan lak = 5 ‘In -
a-— a(b—x

Trong do,avab la néng d6 ban dau cia X va Y véi a> b.
Vi du: CH;COOC,;Hs + NaOH —— CH3;COONa + C;HsOH
2. Anh huéng cta nhiét dé dén téc dé phan ing

a) Quy tic Van't Hoff
Khi nhiét do tang, toc do chuyén dong clia cac phan tir ting, ning lugng cia ching ting,
s6 va cham c6 hiéu qua ting lén. Su ting nhiét d6 lam ting toc do phan tng.
Mot quy ludt dinh luong duoc Van't Hoff tong két tir thue nghiém 1a: “O khoang nhiét do
gan nhiét 46 phong, khi ting nhiét d thém 10 °C, toc do phan (ing ting tir 2 dén 4 lan”.
Voo _ Ko _ %
% = . = v, = vy, Y

Biéu thirc:

Trong do, v, va VT, la tée do phan ing o nhiét d6 T; va Tz; y la he sO nhiét do Van’t Hoff
(y=2+41an); AT 1a hiéu T, - T,.
Vi du: Néu tang nhiét do cua phan tng tir 140 °C 1én 200 °C va biét hé so nhiét do Van’t Hoff
trong khoang nhiét do d6 bang 2 thi toc d phan (g sé ting:
200140

Vaoo= Vigo2 10 =64 vy, = Téc do phan tng ting 64 lan.
b) Phuong trinh Arrhenius
Quy luat dinh luong léng quat hon vé moi lién hé gitra nhiét do vai toc do phan tng duoc
bieu thi trong phuong trinh Arrhenius:

Ea
k=A.e RT

Trong do: A l1a la thira s6 Arrhenius, dac trung cho méi phan tng;
e la co s6 logarit Nepe (e = 2,7183);
R 1a hang s6 khi (R = 1,987 cal-mol "-do ™" hay = 8,314 J-mol "-do™");
T la nhiét do (theo thang Kelvin),
E. la nang luong hoat hoa.
Phuong trinh Arrhenius viét cho hai nhiét do T, va T, vdi hai hang sb toc do k; va k»

tuong ing nhu sau:
.n'izﬁ.[L_Lj
kpy R AT T,
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Vi du: Mt phan tmg ¢6 nang luong hoat hoa 1a E, = 120 kJ-mol . Khi ting nhiét d tir
27 °C 1én 127 °C thi téc d6 phan ung ting;

k 103 k
g, S [ . J='|2,1 — —12— 167,36 (lin).
300 400 ke

k'l‘, 8,314 1
¢) Nang heong hoat hoa
Nang lwong
AB‘-
s e
: Nang Iwong
l hoat hoa
_____ S

AH<0

C+D A+B
Phan umg toa nhiét Phan vng thu nhiét
Hinh 3.1. Do thi biéu dién nang lheong hoat hoa (AB" la san pham trung gian)

Niang luong can thiét dé dua phan tir cac chat phan (mg dén va cham cé hiéu qua (tao ra
san pham trung gian — phirc hoat dong), sau do tao san pham phan (rng. Nang lugng hoat hoa
cang thap phan (rng cang de xay ra.

* GOl Y TO CHUC CACHOAT DONG DAY, HOC

Hoat dong 1. NANG LUQONG HOAT HOA

GV hudng dan HS hoan thién ning lvc NTHH theo phuong phap tién dé:

1. GV dua ra d6 thi vé nang luong hoat hod va phan tich (c6 thé st dung video dé theo
ddi tién trinh phan tng).

GV gidi thiéu khai niém vé niang luong hoat hoa, co thé st dung so d6 don gian hon
trong SGK dé HS dé hiéu.

Vi dy: Phan g co nang luong E, cang thap thi cang dé xay ra, téc do ctia phan mg cang
Iém. Ta co thé thay rd y nghia cua E, qua gian d6 nang luong ctia phan tmg & nhiét d6 xac dinh.

A(g) + B(g) == AB(g) (1)
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Chét trung gian

Toa 6 phin tmg
Hinh 3.2. Gian do nang lheong cia phan img (1)
(E,va E}, la ndng hegng hoat hod cua phan ving thudn va phan img nghich)

Hiéu E, - E’; = AH la hiéu ung nhiét cua phan ung thuan, E, va E’, la hang rao thé nang
ma cac phan tir tham gia phan (g phai vuot qua dé tao thanh cac san pham phan tng.

2. GV gidi thiéu phuong trinh Arrhenius dé HS biét anh huéng cua ning lugng hoat hoa
va nhiét d6 dén téc do phan (mg (gidi thiéu ca hai dang clia phuong trinh) va néu vi du minh
hoa kém theo.

k= A.e_% va ]nki: 5(L—LJ
kr, R (T, T

Dung phuong phap hoat déng nhém, dam thoai goi ma dé HS rén luyén ning luc GTHT
va nang luc GQVD khi van dung phuong trinh Arrhenius dé tinh:

— Nang luong hoat hoa cua phan tng.

— Hing s6 toc do phan ang.

— Nhiét ¢ anh huong dén toc do phan img.

3. GV ¢o thé gidi thiéu thém quy tac Vant’ Hoff dé HS tinh hé s6 nhiét dd Vant” Hoff.

Cung cb: sir dung mot s6 cau hoi va bai tap trong tur cdu héi trong bai hoc dé luyén tap.

Hoat dong 2. CHAT XUC TAC
GV hudng dan HS hoan thién nang luc NTHH:

1. Khai niém vé chat xuc tac:

GV gitp HS hoan thién nang IL{c THTN bang cach néu van dé cho HS tu tim mot so vi du
trong di€u che cac chat hodc san xuat hoa hoc ma cac em biét.

GV huong dan HS hoan thién nang luc NTHH:

2. Mot s6 dac diém cha xuc tac:

— Pong thé va di thé.

— Ban chat va luong khong thay doi.

— Khéi luong dung rat nho so vai chat phan tng.
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— Lam giam nang luong hoat hoa cua phan ung.

— Lam tang toc d phan ng nhung khong thay ddi chiéu caa phan tng,

— Tinh chon loc.

Léiy vi du cho mdi dic diém, hodc goi mo néu van dé cho HS dé xuat vi du.

D’ﬁng_ph‘u'ong phap truc quan, dam thoai goi mo dé HS rén luyén nang luc GQVDqkhi
néu van deé ve vai tro cua xuc tac trong cong nghiép hoa hoc va cong nghé sinh hoc (co thé su
dung vi dy, hinh anh, video dé dan dat HS).

Cling co: sir dung mot so cau hoi va bai tap twong tu cau hoi trong bai hoc dé luyén tap.
Hoat déng 3. TONG KET, GHI NHGO

Két luan:

1. Nang luong hoat hoa, anh huong ctia ning luong hoat hoa va nhiét d6 dén tc do cua
phan tng hoa hoc.

2, Ap dung phuong trinh Arrhenius dé tinh ning luong hoat hoa ctia phan tng va xéc
dinh su thay doi vé toc do phan tng khi nhiét do thay doi.

3. Vai tro va trng dung clia chat xuc tac trong cong nghiép.
* HUGNG DAN TRA LOI CAU HOI TRONG SGK

I lnkTZ =i(l_L = 1o K400 = 10° [ —] ]
8.-10°° 8,314 (350 400

—4 E MR
= k400=5,9-10 mol “:l's .

ko ( =
Z. lnﬁzﬂ--i——l—- = Ip3= Eq [ O ]:Eu=84,966kJ-mol J
kTI R T T, 8,314 {300 310

T 1) ko7465) 8314

ki, E, (1 1§ . ]n8,17-10_3_103-500[ 11 )

3. In—2=—L. -
k; R 318 338

1
= k33 = 8,06:10 * mol I's ",
4. Quan sat phuong trinh hoa hoc biéu dién cac giai doan phan (mg thay Cl la chat khong
mat di trong phan (mg nén no la chat xic tac cua qua trinh pha huy tang ozon.
B B, BE =
Q
55 400-13 500
L = e 8314.773 _ eﬁ,sz = 678158
4]

rl:-r'
ke

=™

Chat xtic tac lam tang toc d6 phan mg 1én 678,58 lan.
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* GOI1 Y KIEM TRA, DANH GIA

— Panh gia ning luc NTHH cta HS bang cac cau hoi co cac cum tir “trinh bay duoc”;
“néu duoc” khai niém nang luong hoat hoa va anh huong cua nang luong hoat hoa, nhiét dé
dén toc do phan tng.

— Panh gia nang luc GQVPD cua HS bing cac cau hoi ¢o cac cum tir “giai thich duoc” vai
tro cua xuc tac voi toc do phan ung.

— Déanh gia ning lyc VDKT ctia HS bing céc cau hoi ¢6 ndi dung xac dinh nang luong
hoat hoa, nhiét do phan urng va vai tro cua xuc tac dén phan trng hoa hoc.

Bai 4. ENTROPY VA BIEN THIEN NANG LUGNG TU DO GIBBS

i mucTiey

Sau bai hoc, HS sé:
— Néu dugc khai niém vé entropy.
— Néu duoc y nghia cua dau va tri so cua bién thién nang luong ty do Gibbs (AG®).

— Tinh duge AG® tir bang cho san cac gia tri Ad° va S° cua cac chat.

* CHUAN BI

— M6t s6 hinh anh hodc video vé su bién doi entropy cua mat so chat.

— Bang gia trj entropy chuan va enthalpy chuan ctia mot s6 chat.

lk THONG TIN BO SUNG

1. Nguyén li thir nhat cta nhiét déng hoc
a) Phat biéu nguyén li thir nhdt
— Co mot so cach khac nhau dé phat biéu nguyén li. Nguyén li co thé duoc phat biéu:
“Nang luong khong tu sinh ra va khong tu bién mét ma chi bién doi tr dang nay sang
dang khac”. Do cung la cach phat bieu cua dinh luat bao toan nang luong.
~ Ciing c6 thé phat biéu nguyén li thir nhat dudi dang biéu thire dinh lugng:
AU=Q-A hayQ=AU+ A
Trong do: U la ham noi nang cia hé (tong dong nang va thé ning cua cac hat trong hé);
AU la bién thién noi nang cua hé; Q la nhiét va A la cong kem theo qua trinh bién doi.
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Trudng hop su bién ddi xay ra trong binh kin (dung tich khong déi, A = 0): Q =

Truong hop su bién d6i xay ra & ap suat khong doi (nhu ap suat khi quyén), véi A = P-AV
tacod: Q,= AU+ P-AV hay 8Q=d(U + PV).

b) Ham trang theai (Enthalpy).

Biéu thirc H = U + PV goi la ham Enthalpy va bién thién AH = AU + P-AV.

Nguyén Ii thir nhat dua ra hai ham trang thai 12 ndi nang U, enthalpy H.

Ta thiy, Q, = AH (khi ap suat khong doi thi nhiét luong Q bing bién thién enthalpy).

Su bién thién AH déi véi cac phin (g tod nhiét va thu nhiét bieu dién qua so d6 sau:

4 Phan omg thu nhiét 4 Phan umg toa nhiét
CH,(g) + 20(g)
2Hl(g)
AH<O0
AH>0
Ha(g) + Ix(s) CO-(g) + 2H:0(9)
Nang lwgng Nang lwgng

Bai 4.1. Si bién thién enthalpy doi voi phan img thu nhiét va phan 1mg toa nhiét
2. Nhiét hoa hoc va cac phép tinh vé nhiét hoa hoc

a) Khdi niém mo dau

C6 mt s6 biéu hién dé nhan bict phan (mg hoa hoc xay ra, nhu: su tao thanh chat két tia
(tron dung dich barium chloride voi dqu dich sulfuric acid), tao thanh chat khi (cho dung
dich hydrochloric acid vao CaCOs), su d61 mau (suc khi SO; vao dung dich Bry), su toa nhiét
(cho CaO vao nuoc),... Nhung cling co nhiéu phan ung hoa hoc khong co hién tugng gi xay
ra (cho dung dich hydrochloric acid vao dung dich sodium hydroxide),. ..

Moi phan {mg hoa hoc xay ra deu kém theo su bién doi nang luong do sy khac nhau ve
nang luong (dong nang va thé nang) cua cac nguyén tr, phan tr gitra cac chat phan rng va san
pham. Nang luong do thé hién dudi nhiéu dang: quang ndng (phat sang), co ning (nd), dién
nang (pin, acquy), nhiét nang (nong, lanh),. ..

Vé mat nhiét nang, khi phan ung xay ra co kem theo nang luong toa ra hay hap thu phai
co sur chénh léch vé nhiét luong gitra chat phan ing va san pham. Su chénh léch do6 goi 1a hiéu
trng nhiét cua phan irng. Nhitng phan trng giai phong ra nhiét goi 1a phan (rng toa nhiét, nhitng
phan ung lay nhiét tir moi truong xung quanh goi la phan ing thu nhiét. Linh vue nghién ciu
nhiét cua phan trmg la do6i tuong cua nganh nhiét hoa hoc.
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Pé xac dinh nhiét phan (mg thuong dung nhiét luong ké (Hinh 4.2).

[ Cic iy ditn

u diing cho dbi
Nhigt ké : l — o j; o
(chinh xac t&i 0,2°C) ( =)

Nap plastic

Hén hop Céc polystyrene

phén irng

Hinh 4.2. Cau tao cua nhi¢t hrong ké
Vi du: Cho 1,56 gam mét chat X co khéi lugng mol 78 g/mol vao bom nhiét luong ké
cung luong du O, rat 1on (ap suat cao), luong nude ¢ binh ngoai la 1 000 gam, nhiét d6 ban
ddu 1a 25 °C. Sau khi dét chay X, nhiét do cua nudc & binh ngoai ting dén 32,8 °C (gia sir
luong nhiét bi hap thu boi cac bo phan xung quanh la khong dang ké). Biét dé dun nong
1,0 gam nude 1én 1 °C cén 4,19 J nhiét. Khi do:
Nhiét lugng do nuée hap thu: 1 000-4,19-(32.8 — 25) = 32,682 (kJ).
32,682

ny = 0,02 mol = Nhiét lupng toa ra khi 1 mol X chay: AH = = 1634,1 (kJ/mol).

Phan (rng toa nhiét c6 AH < 0 va phan (rng thu nhiét co AH > 0.

Nhiét luong toa ra hay hap thu con phu thudc vao trang thai vat li nén trong phuong trinh
hoa hoc biéu dién phan tmg phai ghi kém trang thai vat li cua cac chat. Phuong trinh viét nhu
vay la phuong trinh nhiét hoa hoc.

Vi du: Phuong trinh nhiét hoa hoc cuia phan g dot chay H, thanh H>O la:

Ha(g) + 0.50x(g) —— H,O()) AH =-285.8 k]
Ha(g) + 0,502(g) —— H:,0(g) AH=-241.8k]

Nguyén nhan AH khac nhau la do con nhiét lugng chuyén pha H,O(g) —— H,0(7).

b) Nang luong lién két (I3) va nhiét phan img (4,H)

Phén tng hoa hoc xdy ra gdm su pha v& lién két hoa hoc cia chdt phan (mg va su tao
thanh lién két hoa hoc ctia san pham phan tmg. Nang luong can cung cap (hap thu) dé pha vo
lién két hoa hoc goi 1a ning lugng lién két. Nang luong giai phong ra khi tao thanh lién két co
tri s6 bang ning luong pha vé lién két d6 nhung nguoc dau. Nhu véy, phan (g hoa hoc toa
nhiét hay thu nhiét phu thudc vao dé bén cua cac lién két trong chat phan (rng va san pham
phan (mg. Chir b 1a viét tit cia bond (lién két) va r 1a viét tit cia reaction (phan (ing).

Cach tinh: Nang luong giai phong (cé dau —) + Ning luong can cung cap (co dau +).

Vi du 1: Cho nang luong lién két Ey cua: C—H (414.2 kJ/mol); C1—Cl (242.4 kl/mol);
C—Cl (326,3 kJ/mol) va H—CI (431,0 kJ/mol).
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Nhiét cua phan irng: CHy(g) + 4Cly(g) —— CCly(g) + 4HCI(g) duoc tinh nhu sau:
Nang luong cin cung cap: (4-414.2) + (4-242.4) = 26264 (kJ/mol).
Nang luong giai phong ra: (4-326,3) +(4-431,0) = 3029,2 (kJ/mol).
Nhiét giai phong ra 16n hon nhiét can cung cip: 30292 — 2626,4 = 4028 (kJ/mol) nén
phan tng toa nhiét va phuong trinh nhiét hoa hoc viét nhu sau:
CHa(g) + 4Cly(g) —— CCly(g) + 4HCl(g) AH = - 402 8 kJ/mol
hodac: AH = (4-414.2) + (4-242.4) — (4-326,3) — (4-431,0) = — 402.8 (kJ/mol)
Vi du 2: Cho nang luong lién két Ey, cua:
Hg—O (355,7 kJ/mol); Hg (61,2 kJ/mol); va O—O (498,7 ki/mol).

Nhiét cua phan irng: 2HgO(s) —— 2Hg(/) + Oa(g) duoc tinh nhur sau:
Ning lugng can cung cip: 2:355,7 = 711.4 (kJ/mol).
Nang luong giai phong ra: 2:61,2 + 498,7 = 621.1 (kJ/mol).
Nhiét giai phong ra nho hon nhiét can cung cap: 711,.4 — 621,1 = 90,3 (kJ/mol) nén phan
tng thu nhiét va phuong trinh nhiét hoa hoc viét nhu sau:
2HgO(s) —> 2Hg(/) + 01(g) AH =+ 90,3 kJ/mol
hoiic: AH = —[(2-61,2) + 498,7] + (2:355,7) = + 90,3 kJ/mol
Trong hai vi du trén, phan ung ¢ vi du | thugc loai phan g toa nhiét, con phan Gng & vi
du 2 thudc loai phan tng thu nhiét.
c) Nhiét tgo thanh (nhiét sinh) va nhiét phan huy
Nhiét tgo thanh (AH) cua mot hop chat hoa hoc 1a luong nhiét toa ra hay hﬁ'p thu trong
phan (g tao thanh 1,0 mol hop chét d6 tir cac don chét. (f1a viét tat cta form ~ tao thanh).
Nhiét phdn iy (A.H) cia mot hop chat hoa hoc la lugng nhiét toa ra hay hap thu trong phan
(g phan huy 1,0 mol hop chét dé thanh cac don chat. (a la viét tat cta analysis ~ phan tich).
Doi vai mot hop chat, nhiét sinh (AHy) va nhiét phan huy (AH,) co cung tri s6 nhung trai dau.
Vidu:  2HgO(s) —— 2Hg(/) + Ox(g) AH =+ 90,3 kJ/mol
2Hg(/) + Oy(g) —— 2HgO(s) AH =-903 kJ/mol
d) Dinh ludt Hess va cach tinh nhiét phan wng (4,H)
— Dinh luat Hess do nha hoa hoc nguoi Nga Germain Henri Hess (1802 — 1850) dé xuat:
“Hiéu (g nhiét ciia phan (ng hoa hoc chi phu thude vao ban chat va trang thai clia cac
chat dau va san pham cudi chir khong phu thude vao dudng di cua qua trinh, nghia la khong
phu thudc vao sO lugng va dac diém cua cac chat giai doan trung gian™.
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Vi du: Phan ung tao ra CO; tu graphite (C) co thé thuc hién theo 2 cach:

Clgraphieey +  02(g) —— COx(g) AH
hoac: C(gra]'ﬁ\ilc) 4 01502(8) —_— CO(g) AH,
CO(g) + 0,50x(g) —— CO(g) AH,

Theo dinh luat Hess: A\H = AH, + A;H»

— Cach tinh nhiét phan ting (AH):

+ Ngoai cach tinh nhiét ph’én g theo nang luong lién két, c6 thé tinh nhiét phdn tng hay
nhiét tao thanh cua cac hop chat theo dinh luat Hess:

“Nhiét ctia mot phan tng bang tong nhiét sinh ciia cac chat san pham trir di tong nhiét
sinh ctia cac chat phan (mg” (trong d6 nhiét sinh ctia don chat dugc coi bing khong).

AH = ZAH (an phim) — ZAH (chit din)
Vi du: Tinh AH ctia phan (mg dot chay metan:
CHa(g) + 202(g) —— COx(g) + 2H,0(g).

Biét nhiét tao thanh:

CHa(g) = -74,86 kJ/mol; COx(g) = —393,5 kJ/mol va H;O(g) = -241,82 kJ/mol.

Theo dinh luat Hess: AH = gﬁfl-[col(g] i AI'HT'IzOlg; - AfHC}_l”g)

= (-393,5) + 2:(-241,82) — (~74,86) = — 802,28 (kJ/mol)

+ Néu coi nhiét tao thanh: C(s)+2Hx(g) —— CHu(g) la AH,
C(s) + Oxg) — COz(g) la AdHp

Co thé tinh A;H bang cach t6 hop:

CHa(g) — C(s) + 2Ha(g) — A,y

C(s) + O2(g) —— COAg) AH,

2H,(g) + 0x(g) — 2H,0(g) 2AiH;
T hop lai: CHa(g) + 205(g) — COx(g) +2H,0(g) AH

cho AH =-AH;+ AdH+ 2AH; = — (-74,86) + (-393,5) + 2:(—241,82) = — 802,28 (kJ/mol)
+ Hodc tinh AH qua chu trinh Hess:

AH,
CHa » CO, + 2H,0

—AH; - O2x A2 o 042&#3
C + 2H,
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Ta co: :ﬁrH et "'A["I_I{ +A{H2 +2A|‘H3
=—(-74,86) + (-393,5) + 2-:(-241,82) = — 802,28 (kJ/mol).

3. Nguyén li thit hai ctia nhiét déng hoc
a) Qud trinh tw dién bién va entropy

Trong tu nhién ¢ nhiéu qua trinh tu xay ra va cling c6 qua trinh khong tu xay ra.

Vi du: M¢& lo nudce hoa, mui nude hoa bay tur lo ra khap phong, chir mui nudc hoa khong
tw chui tir phong vao lo. Hai vat co nhiét dd khiac nhau dé canh nhau, nhiét chi co thé truyén
tir vat co nhiét dg cao hon sang vat co nhiét do thap hon ma khong thé nguoc lai.

Qua trinh chuyén nudc hoa tir 1o ra khip phong hay noi chung qua trinh chuyén tir trang
thai long thanh khi lam cho hé mat trat tu hon (khi khoang cach giita cac phéan tir tang lén, cac
phén tir s& chuyén dong nhiéu hon dan dén hé mat trat tu hon). Tuong tur, qua trinh chuyén tir
trang thai long vé rin lam cho hé trat tw hon.

Panh gia su tu dién bién cia mot qua trinh (ké ca phan tmg hoa hoc) thong qua mot dai
lwong ki hiéu 1a S (entropy), n6 1a tinh chét nhiét dong cua chat. Khi s mét trat ty ciia cac hat
cang 16n thi gia tri entropy cang cao. Su bién thién cia entropy (AS) duoc xac dinh bang thuc

AH

nghiém dyua vao nhiét cua qua trinh, no la mét ham trang thai: AS = -

Qua trinh chuyén trang thai tir rin — long — khi 1a thu nhiét va entropy ting (AS > 0).

Qua trinh chuyén trang thai tir khi — long — ran 1a toa nhiét va entropy giam (AS < 0).

Bién thién AS la d6 do tinh khéng thuin nghich ctia qua trinh trong hé cc?) lap va déc trung
cho chiéu dien bién cua cac qua trinh ty nhién. (Hé duoc goi la ¢6 lap néu gom hé khao sat va
moi truong xung quanh).

Vi du 1: Qua trinh chuyén 419 J nhiét cua hé & 300K cho méi truomg xung quanh & 200K
coO tu xay ra khong?

100 S
AHp: = —3—00- =-0,333 JK).

AHméitnrdmg — % =+0,500 (J-K ])-
AHgng =—0,333 + 0,500 =+ 0,167 (J-K ') > 0 nén qua trinh tur xay ra.
Vi du 2: Mot mol nude da tai nhiét dé 0 °C va ap suat 1 bar néu hap thu 6 003,734 J nhiét
thi ¢o tu chay ra thanh nudc long khong?
_ 6003,734
273,15

2

=21,98 (J-mol "-K ')> 0 nén qua trinh tur xay ra.

b) Phat biéu nguyén li thir hai

Tién dé Clausius: “Nhiét khong thé tu truyén tir vat lanh sang vt nong hon”.

Trong bat ki mot qua trinh tu dién bién nao, entropy tong cua hé va méi truong xung
quanh phai tang.
e



4. Nang lugng tu do Gibbs

a) Khai niem nang lwong tw do Gibbs (G)

Pé danh gia cac qua trinh ti dién bién, nim 1875 nha khoa hoc nguoi M§ la Josiah
Willard Gibbs (1839 — 1903) dua ra mot dai luong goi la nang luong tu do Gibbs (ki hiéu G).
No la mét ham trang thai (dugc goi la thé nhiét dong) voi hai bién so la ap suat P va nhiét do T:

G=H-TS

Doi voi cac qua trinh bién doi ¢ nhiét d6 va ap suat khong doi: AG = AH — T-AS.

+ Qua trinh tur dién bién c6 AH < T-AS dan dén AH — T-AS < 0 nén AG < 0.

+ Khi AH = T-AS thi AG =0, qua trinh dat to1 trang thai can bﬁng hoa hoc.

+ Doi v6i nhiéu phan (g hoa hoc: AH >> T-AS nén ¢ thé coi AG = AH va khi d6 AH <0
la cac phan (rng toa nhiét.

b) Cach tinh bién thién nang heong tie do Gibbs (AG)

— Tinh bién thién ning luong tu do Gibbs ctia phan (g

&rGT = .'ﬁt'H s T'érs
Vi du: Cho phan ing va cac s liéu: C,Hy(g) + H,0(g) z=—= C;HsOH(g)
AH g (kT.mol™") 52,28 241,82 235,30

Sr99s UK ' mol™) 2196 188,72 282,0
+ 0 diéu kién tiéu chudn: AH%,g phan tmg=— 2353 — 5228 — (-241,82) = - 45,76 (kJ-mol ')
AH < 0 nén phan ung toa nhiét.
ASSog phan img = 282,0 — (219,45 + 188,72) = — 126,17 (J-K™)
AGS9g phan tmg =— 45,76 — (= 0,12617-298) = — 8,16 (kJ-mol ")

+ (0 25 °C: AG phan (g < 0 nén phan Ung xay ra theo chiéu thuan.
— Bién thién ning luong tu do Gibbs véi cin bang hoa hoc:

Phan ung: xA + yB —— zC + tD dat tdi trang thai cdn bﬁng hoa hoc co h‘éng )
z t
can bang K = M
(A)* - (B)®
Nhiét dong hoc da chung minh dugc quan hé gitta nang lugng tur do Gibbs va hﬁng s0 can
bang: AG® = — RTInK.

Vi du: Phan ung: 2Hy(g) + 0s(g) —— 2H,0() cb cac s6 liu sau:
AHSog (kI-mol ') 0 0 ~2858
Sr99g (K :mol™) 130,52 205,04 70,08
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AHS9g=2AHF; o — (QAHY +AHY )=-571,6 kI
AS 208= 28 11,0 — (2811, + 8, ) = (2:70,08) — 205,04 — (2-130,52) = - 325,92 (J)

AGSog= AH - T-A,S = — 571,6 — (- 0,32592:298) = — 474,48 (kI)
Suy ra: — 474 480 = — 8,314-298-InK => InK = 191,51 => K = 1,49-10%

* GOI1Y TO CHUC CAC HOAT PONG DAY, HOC

Hoat dong 1. ENTROPY

1. Khai niém entropy

GV hudng dan HS hoan thién niang luc NTHH: khai niém entropy.
GV so sanh cac truong hop hon loan, mat trat tu véi trat tu, co dinh, ...
Str dung mot sO hinh anh hodc video dé hinh thanh khai niém entropy:

*% ¢
55 -
[ g
Trat tu Mat trat ty
Entropy thap Entropy cao
Enthalpy Entropy
3 ® o ks
» (2 =g b {3
> » > »7)» .|
» >»
» D

Hinh 4.3. Mgt s6 hinh anh vé khdi niém entropy

Tir hon loan (mat tréat tu) tro nén trat tu, tir entropy cao chuyén sang entropy thap.
Entropy la dai luong dic trung cho do mat trat tu cua hé. Hé cang mat trat tu thi gia tri
entropy cang cao.
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2. Su bién déi gia tri entropy

Dung phuong phap dam thoai goi md dé HS rén luyén ning luc GTHT va ning luc
GQVD khi lay mét s6 vi du dé tong két mot s truong hop lam ting, giam entropy.

Chat khi — chat 16ng — chat rin: qué trinh toa nhiét, gia tri entropy giam dan AS < 0
(khoang cach giira cac phan tur giam, d¢ trat tu cua cac phan tur tang 1én).

Qua trinh nguoc lai, thu nhiét, gia tri entropy tang dan AS > 0 (khoang cach gitia cac
phan tir tang, d® mat trat tu cua cac phan tr tang lén).

Phan (ing giira cac dung dich tao ra chat két tua, lam giam gia tri entropy.

Phan (g giira cac dung dich hay chat rin tao ra chat khi, lam ting gia tri entropy.

Phan ting giira cac chat khi ma giam s6 mol, s& lam giam gia tri entropy va ngugc lai s6
mol khi tang lam tang gia tri entropy.

Dung phuong phap hoat dong nhom, dam thoai goi mo dé ren luyén HS céac ning luc
GTHT va THTN khi lay mét s6 vi du dé tong két mot s6 truong hop lam ting, giam entropy.

AgNOs(aq) + NaCl(aq) —> AgCl(s) + NaNOs(aq)

Na,COs(aq) + 2ZHCl(aq) —> 2NaCl(aq) + COa(g) + H,O(l)

CaCOs(s) — CaO(s) + COx(g)

2Ha(g) + Oa(g) —> 2H0(g)

COx(g) + C(s) — 2CO(g)

Dung phuong phap hoat dong nhom dé HS rén luyén cac nang lyc GTHT va GQVB:

GV cung cap gia tri entropy chuan (298K, l1bar) (J/mol.K) va hudng dan HS tinh bién
thién entropy: AS = 'S ginphim — 2 Schit phan img

HS hoat dong nhom tinh AS ciia mot s6 phan (g néu trén.

Ciing ¢o: st dung mot s6 cau hoi va bai tap tuong tu cau hoi trong bai hoc dé luyén tap.
Hoat déng 2. NANG LUONG TU DO GIBBS

GV huéng dan HS hoan thién nang luc NTHH theo phuong phap tién dé:

Gidi thiéu biéu thire: AGS = AHS —T-ASY

Gidi thiéu bang gia tri enthalpy chuan (kJ/mol) clia mot so chat.

GV hudng dan HS hoan thién nang luc NTHH bang mét s6 vi du vé tinh AH va AG,

Hudng dan HS hoat dong nhom dé tinh AG va st dung dau cia AG dé xét kha ning phan
(rng xay ra.

GV hudng dan HS hoan thién nang luc van dung kién thirc bing cach str dung mét sd cau
hoi va bai tap tuong tu cau hoi trong bai hoc dé luyén tap.
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Hoat déng 3. TONG KET, GHI NHG

Két luan:

1. Entropy va bién thién enthalpy trong phan trng hod hoc.

2. Ning luong tu do Gibbs va bién thién AG® trong phan ting hoa hoc.

3. Ung dung cta Nang luong tu do Gibbs dé xac dinh chiéu phan (g hoa hoc.

* HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Bap an A.

Khoéng cach giita cac phan tir cang 16n, tinh hon loan cia hé cang ting. Khoang céch
gitra cac phan tur tang dan theo thir tu : ran < long < khi nén gia tri entropy ting dan theo thir
tu: COy(s) < COx(/) < COx(g).

2. Dap an C.

Phan tng lam giam s6 mol khi lam giam entropy ctia hé do su hdn loan giam xudng.

Chi co6 phan ung C la phan tng co An < 0 nén do la phan ing lam giam entropy.

3. Pap an D.

Phan tmg : 2H,0,() —— 2H,0(!) + O,(g) lam tang s6 mol khi, An = 1, nén AS° > 0.

Phan tmg Ag (aq) + Br (aq) — AgBr(s) chuyén cac ion Ag (aq) Br(aq) tir trang thai
chuyén dong tu do sang ¢ dinh trong tinh thé lam ting tinh trat tu ciia hé = AS° <0,

Cac phan trng: 2C,Hg(g) + 30,(g) —— 4C0x(g) + 6H;0(1)

N2 (g) + 2Hz(g) ——> NoHs(g)
déu lam giam s6 mol khi nén bién thién entropy am.

4. Tinh A,S (twong tu cach tinh AH) = £S5 (san pham) — £S5¢ (chat phan Gng)
a) A;S39g = 28593(Fe,05)— 48595 (Fe)— 3 S345(0;)
— (2:87.6) — (4-27.3) — (3-205) = 549 J. K !

1

b) A;Syos = S305(S03)— 3 $308(02)— $395(S0,)
=(256,7) - (]5 205,0) — (248,1) =— 93,90 J-K *

5. KCIOy(s)——> KCl(s) + %Oz(g)

3
A Syos = Syo(KCI)+ 3 $308(05) —S395(KCIO5)

82.6 + (% :205,0) — 143,1 =247,0 (J-mol 'K ™)



3
AFH398 = ﬁ'ng‘)S(KCI)_F E ﬁ-1‘ 398(02) -ﬁfH{z)gs(KCle)

= 436,7—-(~397,7)=-39,0 klmol ' (AH° cia O, =0)

A, GSg =~ 39,0 - (2980,247) = - 112,6 kJ-mol ' < 0 = phén {mg tur xdy ra.

6. 3C(1|mn chi) T 2F6203(5) s 4Fe(s) + 3C02(g).

AHSes = (~393,53) — (— 825,52) = 470,5 (kJ-mol ") (AH® cia C va Fe = 0)

A SSes = (27,3-4) + (3-213,7) — (5,7-3) — (87,4-2) = 558,4 (Jmol 'K ')

A,GS0g =470,5 — (298-0,5584) = 304,1 (kJ-mol *)> 0
= C khong khir duoc Fe,0; ¢ 25 °C.

* GOI Y KIEM TRA, DANH GIA

— Danh gia nang, luc NTHH cta HS bing cac cau hoi co cac cum tur “trinh bay duoc”,

“néu dugc” khai niém vé entropy va v nghia cia dau cung tri s6 cua bién thién ning luong tu

do Gibbs (A,G").

— Panh gia nang luc GQVD clia HS bang cac cau héi co cac cum tir “tinh dugc”;

dinh duoc” A,G° tir bang cho San cac gia tri AjH’ va S° cua cac chat.

¥, u.

ac

— Panh gia nang luc VDKT cia HS bang cac cdu hoi co ndi dung xac dinh A,G° cia phan

{tng hoa hoc va cho biét phan (ing c6 xay ra duoc khong,



CHUYEN BE 2. HOA HOC TRONG VIEC
PHONG CHONG CHAY, NO

Bai 5. SO LUOGC VE PHAN UNG CHAY, NO

T mucTiE

Sau bai hoc, HS sé:

— Néu dugc khai niém, dac diém cua phan Ung chay va mot s6 vi du vé su chay mot so
chét vo co va hitu co.

— Néu duoc diéu kién can va da dé phan (ng chay xay ra.

— Néu duoc khai niém, dic diém co ban ctia phan tmg no.

— Trinh bay duoc khai niém vé “no bui”.

— Trinh bay duoc nhitng san pham doc hai thuong sinh ra trong cac phan tng chay.

k CHUAN B

— Dung cu thi nghiém: panh, dén con, bat Iura.

— Hoa chat thi nghiém: than go, binh dung khi oxygen.

Ik THONG TIN BO SUNG

1. Phan ting chay

a) Dac diém

Phan (g chay la mot phan ung oxi hoa — khir ty dién bién véi téc do phan tng nhanh,
nang luong cua phan rng dugc giai phong ra ¢ dang nhiét nang va dang quang nang.

Cac phan (g chay tu dién bién do ca hai yéu t6 enthalpy va entropy déu thudn loi:

— Bién thiéq entha]py AH® thuong rat m (toa nhiét manh) do phan irftg co su chuyén tir
trang thai ban dau gom chat chay va chat oxi hoa co the niang cao hon vé trang thai cac san
pham bén co thé nang thap hon rat nhiéu.

~ Bién thién entropy AS° rat duong (tang manh d hon loan) do phan g chay tao ra cac
san pham chay dang khi va hoi c6 d§ mat trat tu cao.

Nhu vay, phan rng chay c6 AH® < 0 va AS® > 0 nén bién thién enthalpy tu do ctia phan
img AG” = AH® — TAS” lu6n am.

50



Vé mit nhiét dong hoc, cac phan ung chay déu co kha nang tu dién bién ¢ diéu kién
thuong. Tuy nhién, dé phan (g chay xay ra can thoa man yéu to dong hoc.

b) Diéu kién can va du dé xay ra phan tmg chay

— Chadt chay

Mot trong cac yéu to trong tam giac chay la chat chay, chat chay phd bién va co nhiéu
(rng dung do la nhién liéu.

Nhién liéu la nhitng chat chay dugc, khi chay toa nhiét va phat sang. Dac diém chung cua
nhién liéu la pho bién, de chay va toa nhiét manh.

Dua véo trang thai, nhién liéu duoc phan lam 3 loai: rin, 16ng va khi.

Phan loai Vidu Linh vue sir dung
Nhién liéu rin | than da, than bun, than cdc. go... nhiét dién, luyén kim, doi sérng
Nhién liéu léng | xang, dau hoa, dau diesel, con dot,. . dong co dot trong, doi song
Nhién liéu khi khi thién nhién, khi dau mo, khi than... | nhiét dién, luyén kim, doi séng

Dua vao nguf:‘m géc, nhién liéu duoc phan chia thanh: nhién liéu tai tao (ga, mun cua,
than gd), nhién liéu hoa thach (than d4, dau moé, khi tu nhién), nhién liéu hat nhan
(uranium,...).

Ning suat toa nhiét cia nhién liéu 1a dai luong vat li cho biét nhiét luong tod ra khi dot
chay hoan toan 1 kg nhién liéu.

P6i voi cac nhién liéu khi chay tao ra nudc thi nang suit toa nhiét co hai gia tri: nang sudt toa
nhiét trén (nudc tao thanh & the long) va ning suat toa nhiét dudi (nude tao thanh & the hoi).

Bdng 5.1. Nang suat toa nhiét (dwdi) cua mot so nhién liéu

Nhién liéu Nang ’;:;k';’;' Rt Nhién liéu N s(:i;:;: B
Than da 27 000 Xing 44 000
Than bun 14 000 Dau hoa 44 000
Than g 34 000 Diu diesel 42 000
Cui kho 10 000 Gas 46 000
Hydrogen 120 000 Khi thién nhién 42 000

Chdt oxi hod
Chat oxi hoa trong cac dam chay thuong la oxygen, day la chat khi pho bién thir hai trong
khi quyén va c6 mit & khip moi noi trén bé mat Trai Dat. Co thé néi, trong ba yéu to ciia tam
giac chay ludn c6 sin yéu to chat oxi hod, chi cin héi tu thém hai yéu t6 con lai (chat chay va
nguon nhiét) la ¢o thé hinh thanh dam chay.
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Nguon nhiét
Khoi dau mét dam chay, nguon nhiét dong vai tro cung cip mét nang luong can thiét
(nang luong hoat hoa E,) cho chat chay va chat oxi hoa dé tao thanh trang thai trung gian. Gia
tri E, phu thudc ban chét moi phan ung, tirc phu thudc vao tung loai chat chay va chat oxi
hoa. Néu gia tri E, cang cao, ning luong can cung cap cang nhiéu va can thoi gian tiép xuc
lau hon.

2.Phan (ing né

NG bui (dust explosion) xuat phat tir bui dé chay dugc sinh ra trong qua trinh san xuat cac
nguyén liéu thd dé chay nhu bui kim loai, bui ngii ¢cdc, bui thude 1a,... Quy trinh cong nghé
thuong tao bui dé chay la nghién, mai, phay, cit, cua, danh bong,. ..

Cac vu no bui duge hinh thanh khi néng do cac hat bui dat ndng do cao trong khong gian
tuong doi kin va bat lira khi tiép xtc voi tia lira dién, than hong, tan thude, bat diém,... Qua trinh
@6t chay hat bui nhanh chéng lan rong va tao ra mét ap suat khong khi cao, gy ra nd, tiém an
nguy co gay sat thuong va pha huy coéng trinh nha xudng.

Khi dét chay vat liéu & dang khoi ran thi qua trinh chay xay ra tir tir do dién tich tiép xtic
gitra mat chat chay voi oxygen khong khi bi gigi han. Tuy nhién, toc do dot chay sé rat nhanh
va co thé gdy nd néu khdi vat liéu trén dugc nghién thanh bt min va phan tan trong khong
khi dudi dang bui.

Vi du, xét mot khoi cau nang 1000 gam dugc lam tur vat liéu co khoi luong riéng la 1 g/cm:*.
e A - . F a a ' I 4 4 s oa ¥ A
Khéi cau trén co thé tich 1a 1000 cm?, duong kinh 1a 12,4 cm (V =7rcR3) va dién tich be
¥

mit 12 483 cm? (S=4nR?).

Bay gid, gia thiét khoi cau dugc nghién thanh cac hat bui hinh cau cé dudng kinh 0,005 ¢cm

1000

(bang hat bot mi), sé duoc =15,28-10" hat bui va tong dién tich bé mat cac hat

4 10,0025
3
bui la 15,28-10”-4x-0,00257 =1200000 cm®. Khi d6, dién tich bé mat cac hat bui tiép xuc
vOl oxygen la rat 1on, néu xuat hién moi lira, toan bo dam may bui sé boe chay rat nhanh, tod
nhiét luong nhiét lon va gay ra n6 manh.

Tuy nhién, mot vu nd bui xdy ra néu mat do bui phai dat dén mot giéi han nhat dinh. Vi du,
nong do gidi han gdy nd cua bui ngii coc (bot ngd, bot gao, ddu nanh) 1a 50 — 60 g/m’.

NO bui 14 nguyén nhan gy ra nhiéu thim hoa trong san xuat cong nghiép. Ngay 07 thang
02 nam 2008 da xay ra vu nd byi & nha may duong Imperial Sugar (Port Wentworth, Georgia,
My) lam 14 nguoi chét va 38 nguoi bi thuong. Ban dau, vu nd xuat phat tir mot bang tai chay
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phia dudi cac thap chua duong, lam tang manh luong bui duong, khoi mao cho mat vu no
nghiém trong, ap luc gdy ra lam hong tran nha va sip tuong. (Xem video What led to the
Imperial Sugar explosion md phong vé vu nd bui ny trén kénh youtube com).

* GO1Y TG CHUC CAC HOAT PONG DAY, HOC

Hoat déng 1. PHAN UNG CHAY

1. Khai ni¢ém

GV huong dan HS tién hanh hoat dong nhom dé tim hiéu vé phan ung chay, chét chay va
ing dung.

GV nhéan manh phan tmg chay an toan va khong an toan:

— Phan ung chay an toan: ding muc dich, dung mirc d6, trong tam kiém soat, ngudi sir
dung hoan toan chu dong,

— Phan tg chay khong an toan: vuot qua pham vi, mirc dé can thiét, méat kiém soat,
nguoi su dung bi dong va bat ngo.

Pic diém cia phan ng chay: GV t6 chirc cho HS van dung chuong niang lugng hoa hoc
dé tim hiéu tai sao phan (ng chay ludn kém tod nhiét va phat sang, Ké tén mot s6 vi du st
dung nang lugng phan g chay dé dot nong va chieu sang.

GV t6 chirc cho HS suu taim vé mét s6 vu hoa hoan dé tim hiéu nguyén nhan va bién
phap phong, chéng.

2. Tam giiac chay

GV t6 chirc cho HS tién hanh hoat dong nhom dé viét, vé, thiét ké mo hinh vé tam giac
chay, khac sau va minh hoa sinh dong ve diéu kién can thiét dé xay ra chay.

Panh gia vai tro ca tirng yéu t trong tam giac chay dé hinh thanh mot dam chay hodc dé
dap tat mot dam chay.

GV hudng dan HS tim hiéu vé cac san pham chay ctia mot sd nhién liéu thong dung. Tir
do, dé xuat giai phap dé sir dung nhién liéu hiéu qua, an toan théng qua cic viéc:

— Str dung luong chat chay phu hop, diéu khién phan (g d6t chay xay ra hoan toan

— Giam thai cac khi doc hai, gdy 6 nhiém va tai sir dung cac san pham chay

— Cac bién phap phong ngtra ngo doc khi thai.

Hoat déng 2. PHAN UNG NO

GV 16 chirc cho HS suu tam vé 1 vu nd hoa hoc, 1 vu nd hat nhan, 1 vu nd bui roi thuyét
trinh vé phan (mg nd: dic diém, phan loai, quy mo, tac hai, bién phap phong ngira.

GV gilip HS phén biét phan (mg chay voi phan (g no thong qua dic diém cua timg
phan (g,
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* HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. GV hudng dan HS trinh bay khai niém va dic diém co ban cta phan tng chay.

1000.&
2. S6 mol carbon ¢6 trong 1 kg than da: nc =%=70 (mol).
Xét phan tng dot chay: C(s) + Ox(g) i COx(g) AH’ = ~394 kJ/mol

Dot chay hoan toan 1 mol carbon giai phong ra 394 kJ nhiét nén dét chay 70 mol carbon
toa ra nhiét luong la: Q=394-70= 27580 (kJ).
Nang suat toa nhiét cua loai than da trén 1a 27 580 kl/kg.

3. a) Sé mol C trong vién than la: n = 1—”100 =40 (mol).
b) Phan iing dét chay: C(s) + Ox(g) —— CO(g)
Thé tich khi O, tham gia phan tng: V,, =24,79-40=991,6 (L).

_ . 100
Thé tich khong khi cén ding: Vig.= 991,6-— = 47219 (L).

c) Dun bép than t6 ong trong phong ngi dé sudi 4m sé lam nong do O, trong phong
giam di nhanh, qua trinh hé hap khong cung cap du O, cho ndo, dan dén gay hau qua hon
mé, bai ndo.

4.2) Phan trdm thé tich propane va butane trong khi gas la:

YoV i1, = 2.100=40%; %V 1y ==-100=60%.

5 410 5

b) Phan tir khéi trung binh cua khi gas: Mgas = 44 -40% + 58-60% = 52, 4.

: 52.4
Ti khoi cta khi gas so v6i khong khi: d :2—;: 1,81.

Khi gas nang hon khong khi 1,81 1an nén hoi gas 1o ri thuong tich tu & nhimng noi thap so
v6i mat dat.

5.a) NO qua bong bay do bom qua cing la nd vat li, truong hop nay khong xdy ra phan
trng hoa hoc.

b) N6 chum bong bay chira khi hydrogen do bt lira 1a nd hoa hoc do xay ra phan tmg sau
khi hén hop bi kich thich boi nhiét do:

Ha(g) + %Oz(g) % L H,0(g)  AH°=—242 kJ/mol
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Phan (ng trén xay ra theo co ché day chuyén voi toe do rat nhanh kém toa nhiét 16m, lam
khong khi xung quanh giin no dot ngot gay ra tiéng no.

* GOI1Y KIEM TRA, DANH GIA

— Céu hoi kiém tra, danh gia bam sat yéu cau can dat.

— GV sir dung hiéu qua cau hoi va cac bang so liéu trong SGK va SGV dé xdy dung cac
cau hoi.

— Panh gia nang luyc NTHH cua HS b%mg cac cau hoi ¢o cac cum tur "xac dinh", "trinh
bay" cac dic diém cta phan (g chay, phan (mg nd, "nd bui"; diéu kién can va du dé xay ra
phan tng chay.

— Panh gia ning lyc GQVD ciia HS bang cac cau hoi co cac cum tir "nhan xét" thanh
phan san pham chay,"danh gia" vé tac dong dén sirc khoé va moi truong.

— Panh gia nang luc THTN cua HS biang cac ciu hoi ¢ cac cum tir "dé xuét" vé phuong
phap dap tit mot dam chdy bang cach lam giam hodc triét tiéu mét trong cac yéu td ctia tam
giac chay.

—Panh gia ning luc VDKT ciia HS bing cac cdu hoi co ndi dung kien thirc vé viée tan dung,
xir li cac san pham chay thanh cac san pham co ich.

Bai 6. DIEM CHOP CHAY. NHIET DO NGON LUA.
NHIET PO TU BOC CHAY

JiT MucTIEY

Sau bai hoc, HS sé:

— Néu duoc khai niém vé diém chop chay.

— Trinh bay duoc viée sir dung diém chop chay dé phéan biét chat long dé chay va co thé
gdy chay.

— Trinh bay dugc khai niém nhiét do ngon Iira va nhiét do tu bdc chay.

* CHUAN BI

— Dung cu thi nghiém: chén sir nho, bat lira.
— Hoa chat thi nghiém: con 70°,
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Ik THONG TIN B6 SUNG

1.Diém chép chay - Flash point

Dua vao diém chdp chay quy udc la 100 °F (37,8 °C), Hiép hoi phong chay chira chay qudc
gia (National Fire Protection Association - NFPA) ciia Hoa Ky phan loai canh bao chat long
dé chay (flammable liquid) va chat long co thé giy chay (combustible liquid) nhu sau.

Bing 6.1. Phdn logi canh bao chdt long dé chay va chdt long co thé gady chay

Phén logi canh bio chit 1ong dé chay

Nhéom Piém chép chay Piém sbi Vi du
iethyl eth
<73 °F (23 °C) <100 °F (38 °C) diethyl ether, pentane,
petroleum, ether.
B | <73°F(23°C) s 10088 0 | £ Doneens,
cyclohexane, ethanol.
I-C 73-100 °F (24-38 °C) p-xylene
Phén loai cinh bio chit long c6 thé giy chay
" 101-140 °F (39-60 °C) diesel fuel, motor oil,
kerosene.
son (paints), déau lanh
11-A 141-199 °F (61-93 °C) (linseed oil) dau khoang
(mineral oil).
I11-B > 200 °F (93 °C) son (paints)

S6 lidu vé diém chdp chay cua nhiéu chét long khong chira halogen (non-halogenated
duoc liét ké o bang 6.2.

Bing 6.2. Diém chop chay ciia mot s6 chit cheay

. Piém chép chay Piém soi Phén loai
oF °C °F °C NFPA
Propane —-157 -105 44 42 1A
Pentane -57 -49 97 36 IA
Ethyl ether 49 —45 95 35 1A
Acetaldehyde 38 -39 69 21 1A
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S Piém chép chay Diém soi Plﬁn loai
ad °rC °F L, NFPA
Carbon disulfide -22 -30 115 46 IB
Ethylene oxide -20 -29 33 13 1A
Hexane = -22 156 69 IB
Acetone —4 -20 56 133 1A
Cyclohexane —4 -20 179 81 IB
Tetrahydrofuran 6 ~-14 153 67 IB
Benzene 12 -11 176 80 IB
Triethylamine 20 -7 193 89 IB
Methyl ethyl ketone 25 —4 176 80 IB
Toluene 40 4 231 111 IB
Methyl alcohol 52 11 149 65 IB
Isopropyl alcohol 53 12 180 82 IB
Ethyl alcohol 55 13 173 78 1B
Pyridine 68 20 239-241 116 1B
2-Nitropropane 75 24 248 120 IC
Chlorobenzene 82 28 270 132 IC
Xylene 81-90 27-32 280-291 138-144 IC
Acetic acid, glacial 103 39 244 48 11
Bromobenzene 118 48 307-316 | 153-158 11
Formic acid 122 50 213 101 11
Benzaldehyde 145 63 352 178 IITA
Cyclohexanol 154 68 322 161 [ITA
Nitrobenzene 190 88 412 211 LIA
Benzyl alcohol 213 101 401 205 I11B
Caproic acid 215 102 400 204 B
Ethylene glycol 232 111 388 198 1B
Phenyl ether 239 115 498 258 111B
Stearic acid 385 196 726 386 I11B

Nguon: John B. Durkee, in Developments in Surface Contamination and Cleaning
(Second Edition), 2008.
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Phan (rng chay nd can phai co 3 yéu to: chat chay, khi oxygen va ngudn tao lira. Mdi loai
hoi/khi chay no chi bdc chay khi ndng d6 ciia ching nam & mét khoang nhat dinh trong hdn
hop voi khéng khi. Néu ndng d6 hoi/khi chay nam ngoai khoang nay thi khong sinh ra chay
no. Vi vy, mdi hoi/khi chay thuong co gidi han chay no dudi va gidi han chay no trén,

Gidi han giy chay no dudi (Lower Explosive Limit - LEL) la nong d6 t6i thiéu vé thé
tich ctia hoi chét chay trong khong khi tai dé hon hop 6 thé chay duoc.

Gidi han gay chay nd trén (Upper Explosive Limit - UEL) 12 nong dé t6i da vé thé tich
cia hoi chat chay trong khong khi tai do hdn hop c6 thé chay duoc.

O nong do chét chay cao hon gidi han gy nd trén thi sé khong du oxygen trong hon hop
dé cung cap cho phan (mg chay.

Cac nong do LEL va UEL déu duoc tinh bang don vi phan trim thé tich.

0% thé tich 100% thé tich
Khong chay né Ving chay né Khong chady né
0% LEL 100% LEL UEL
40% LEL

Gia tri LEL duoc do bang may nham xac dinh mirc dé an toan ciing nhu canh bao nguy
co gdy chay, dai do clia may ¢o6 don vi tir O dén 100% LEL.

Hinh 6.1. Mot logi mavy do phdt hién khi dé chay

Thong thuong véi hoi/khi dé chay, mirc LEL 40% la dau hiéu cianh bao nguy co chay no.
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Bing 6.3. Gici han chay no duoi (LEL) va gidi han chay no trén (ULL) ctia mot s6 cht chay

Chiit chay LEL EUL Chiit chiy LEL EUL
Acetone 2,6 13 Gasoline 1,2 7,1
Acetylene 2.5 100 Heptane 1.1 6.7
Acrylonitrile 3 17 Hexane 12 7.4
Allene 1,5 11.5 Hydrogen 4 75
Ammonia 15 28 Hydrogen cyanide 5,6 40
Benzene 1,3 7,9 Hydrogen sulfide 4 44
Butadiene-1,3 2 12 Isobutane 1.8 8.4
Butane 1,8 8.4 Methane 5 17
Butanol U 12 Methanol 6.7 36
But-1-ene 1,6 10 Methyl acetylene 1,7 by
Butyl acetate 1.4 8 Methyl ethyl ketone 1.9 10
Carbon monoxide 12,5 74 Ethylamine 3,5 14
Cumene 0.9 6.5 Methylamine 49 20,7
Cyclohexane 1,3 7.8 Pentane 1.4 7.8
Dimethylamine 2,8 14.4 Propane 2,1 9,5
Dimethyl ether 3.4 27 Propylene 2.4 11
Ethane 3 12,4 ;T;;?gfm 4 43
Ethanol 3.3 19 Toluene 1.2 7.1
Ethyl acetate B2 11 Trimethylamine 2 12
Ethylene 2.1 36 Vinyl chloride 4 22
Ethylene oxide 3.6 100 Xylene i 6,6

Phan biét diém chop chay va diem soi: Piém soi la nhiét do tai do ap suat hoi cua chat

long bang véi ap sudt méi truong xung quanh. Hau hét chat long co diém s6i, cho du chay
duoc hay khong, mién la chat long do chua bi phan huy khi dun nong dén nhiét do séi. Vi du,

ethyl alcohol co diém chdp chay 1a 13 °C va diém soi la 78 °C.

59



2. Nhiét d6 ngon lira - Flame temperature

Nhiét d§ ngon lura duge xac dinh trong qua trinh doan nhiét (adiabatic process), do la qua
trinh khong ¢o sur trao doi nhiét cua hé phan tng vai méi truong bén ngoai.

Qua trinh doan nhiét thuong duoc thuc hién trong diéu kién ding ap.

Chat oxi hoa trong phan (g chay la oxygen nguyén chat hoic khong khi. Cac chat chay
trong oxygen tinh khiét cho nhiét d6 ngon lira cao hon nhiéu trong khong khi.

Nhiét d6 ngon lira thudng phan (g muc do toa nhiét cua phan tng chay hodc nang suat
toa nhiét ctia nhién liéu. Mirc d6 toa nhiét cua phan ang chay dugc biéu thi bang bién thién
enthalpy ctia phan g d6t chay (thuong goi la nhiét chay — enthalpy of combustion), d6 la
hiéu (g nhiét cta qua trinh dot chay hoan toan 1 mol chat bang oxygen tao thanh cac san
pham bén.

Bing 6.4. Nhiét chay va nhiét do ngon lra cua mot so nhién liéu

Nhién lidu | Trang thai f::f Nhf?tz?sﬁ:;cuén ofih:; - "i(';z:ft lﬂll:;:::f:i

(kd/g) (K)
Carbon (gi{]ll}i?te) C 32,8

Hydrogen Gas H; 1418 Air 1 2400
0, I 3080
m(;i:);';e Gas CO 10,1 Air 1 2400
Methane Gas CH,4 55,0 Air I 2220
Air 20 2270
0, 1 3030
02 20 3460
Ethane Gas C,He¢ 51,9 Air | 2240
Ethene Gas C,H,4 50,3 Air 1 2370
Acetylene Gas CoH; 48,2 Air 1 2600
0, 1 3410
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Nhién lidu | Trang thii f::f Nh:t ;;ﬁfizh og":;é A('; ::'l_ft |:l§:>:::§;,-
(kJ/g) (K)
Propane Gas C;Hg 50,4 Air | 2260
Heptane Liquid CsHie 48 4 Air 1 2290
Dodecane Liquid Ci2Hzs 47,7 Air 1 2300
Benzene Liquid CsHs 41.8 Air ] 2370

Methanol Liquid CH;0OH 22.7

Fuel oil Liquid 42-47 Air 1 2300
Coal Solid 20-36 Air 1 2200
Wood Solid 19-23 Air 1 2100

Nguon: F.A. Williams, Encvelopedia of Phvsical Science and Technology (Third Edition), 2003

3. Nhiét d6 tu bdc chay - Autoignition temperature

Du khong tiép xtc voi nguon lira, nhung khi bi nung néng nhiét dén mot nhiét do nao do,
mot sO phan tir chat chay va chat oxi hoa bi kich thich téi trang thai ning lugng du 16m, vuot
qua hang rao nang luong va xay ra phan tng chay.

Phan ung chay luc dau xay ra 0 vi tri dugc kich thich nhiét, nhiét luong toa ra nhanh
chong khoi mao cho mot loat phan ng khac, dan dén hé tu boc chay.

Bang 6.5. Nhiét do boc chay ciia mét s6 chet chey

Chét chiy Phibin va kb | R dél%béc chiy | Ap ;‘;‘?@ T;,m@ ¥
Methane 16,04 537 gas
Ethane 30,07 510 gas
Ethylene 28,05 543 gas
Acetylene 26,04 335 gas
Propane 4410 468 gas
Butane 58,12 430 gas
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Chiit chiy Phan tir khéi | VUt aﬁ{,fg]bé" chiy | Ap ;‘f}é“[’i]b“’:‘%'g']‘”" 4
Isobutane 58.12 543 gas
Pentane 72,15 260 512,54
[sopentane 72,15 420 688,03
Cyclopentane 12,15 385 317,41
Hexane 86,18 247 151,28
Cyclohexane 86,18 259 97.60
Heptane 100,20 223 45,67
Octane 114,23 220 13,95
Benzene 78,11 580 100,84
Toluene 92,14 552 28.47
Ethylbenzene 106,17 477 9,51
o-Xylene 106,17 475 6,62
m-Xylene 106,17 465 8,20
p-Xylene 106,17 496 8,75
Methanol 32,04 470 127,05
Ethanol 46,07 426 59,02
Propanol 60,10 439 20,46
[sopropanol 60,10 456 4274
Acetone 58.08 538 229,52
Diethyl ether 74,12 186 501,87
Methyl ethyl ketone 2.1 516 90,00
Butanol 74,12 367 6,15
Ethylene glycol 62,07 413 0,07
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Chét chéy Phin tir khéi | Vit “6[%"5" chiy | Ap ;‘;ﬁj é“[";‘ﬁ;]‘_'ﬁ' o

Ethyl acetate 88.11 486 94.63
Hydrogen 2,02 580 gas
Hydrogen sulfide 34,08 260 gas
Ammonia (anhydrous) 17.03 379

Carbon disulfide 76,14 100

Carbon monoxide 28.01 651 2as
Dichloroethylene 96,94 458

Nguon: Eric Stauffer, Reta Newman, Fire Debris Analysis, 2008

* GO1Y TG CHUC CAC HOAT DONG DAY, HOC
Hoat déng 1. DIEM CHOP CHAY

GV hudng dan HS tién hanh hoat déng nhom dé tim hiéu ve khai niém diém chdp chay,
suru tam s6 lidu vé diém chdp chay cia mot s6 chat long thong dung.

GV nhan manh ranh gidi vé nhiét do chop chay la 100 °F (37,8 °C) @é phan chia chat
Iong dé chay va chat long co thé gay chay. To chic cho HS hoat déng nhom dé phan chia hai
loai chat 16ng nay dua trén diém chop chay.

GV t6 chirc cho HS so sanh vé miic d6 dé chay ctia mét s6 nhién liéu 16ng théng dung:
xdng, dau hoa, ¢on, ... tir d6 gitp HS dé xuat phuong phap phong, chong chay nd.

GV c6 thé tién hanh thuc nghiém st dung may do hoi gas cam tay dé do ham luong khi
ro ri.

Hoat déng 2. NHIET DO NGON LUA

GV hudng dan HS tién hanh hoat dong nhom dé tim hiéu vé khai niém nhiét do ngon lura,
suu tam so liéu vé nhiét do ngon lira ciia mdt so chat chay thong dung.

GV t6 chire cho HS suu tam vé hau qua mot vu chay lién quan dén nhiét do (chay con,
chay xang dau, chay binh gas mini, dau m& khi nau nudng,...) roi thuyét trinh vé nguyén
nhan, tac hai, bién phap phong ngtra.

Hoat dong 3. NHIET PO TU BOC CHAY

GV tién hanh hoat dong nhom dé tim hiéu vé khai niém nhiét dé tu boc chay, suu tam so
lidu vé nhiét do tu boc chay ciia mét s6 chat chay thong dung,
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T6 chire cho HS suu tam vé mot vu nd hoi xing, dau lién quan dén han xi ngoai vo thing
chira xang cua xe bon hodc mot vu no lién quan deén cua, khoan cat binh khi dan toi tang nhiét
do khi tai nhiét do tu boc chay.

k HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. a) GV hudng dan HS phan loai: chat dé chay co diém chdp chay thap hon 100 °F (37,8 °C),
con chat dé chay c6 diém chdp chay cao hon 100 °F (37,8 °C),

b) Cac chat long dé bay hoi va c6 kha nang chay duoc méi co diém chop chay. Vi du,
nudc la chat 1ong khong co diém chdp chay nhung co diém soi 1a 100 °C dudi ap suat 1 atm.

2. Tai cac tram ban xing dau luén c6 ham luong hoi xing bay ra nhat dinh trong qua
trinh bom xang. Diém chdp chay cua octane 1a 14 °C, nho hon nhiét do thuong (25 °C) ching
to octane co the bt Iira va boc chay ngay & nhiét do thuong.

Do vy, viéc tao ngudn lira tai cac tram ban xdng dau bi nghiém cam vi bat ki ngudn lura
nao xuat hién & tram xang dau déu co nguy co giy hoa hoan.

3. a) Tét ca cac dac diém trén déu tiém an nguy co giy bong con: con dé bay hoi, hoi con
dé bat lura, phan ng toa nhiét manh, nhiét do ngon lura cao.

b) Khéng str dung nhiéu con mot lue, khong db con truc tiép vao lira, sir dung & noi
thoang gi6, xung quanh khong cé cac vat dung dé chay,....

4. a) Nhién liéu la cac chat co nang suét toa nhiét 1on, tao ra duoc nhiéu nhiét & vung
chay, dan toi nhiét do ngon Iira cao.

Trong doi song, san xuat, nhiét do ngon lira cao sé lam tang toc do va hiéu suat cac qua
trinh theo muc dich cua con nguoi.

b) Khi dot chay trong oxygen tinh khiét, toan bo nhiét luong toa ra chi dung dét nong sin
pham chay.

Khi d6t chay trong khong khi, nhiét lugng toa ra vira ding d6t nong san pham chay, vira
dung dot nong nitrogen, lugng nitrogen nay cao gap gan 4 lan lugng oxygen ban dau.

5. a) Mic du xe bon dé thao hét xing va viéc han xi & ngoai vo binh, nip binh day kin thi
van co nguy co gdy no vi 3 yéu to gy chay no: (i) trong bon van con nhiéu hoi xdng, (ii)
trong bon ¢6 khong khi, (iii) han xi tao ra ngudn nhiét.

b) Khi han xi, nhiét tir ngoai vo bon bang kim loai duogc truyén vao trong, gy ting nhiét
manh & noi han xi. Khi dat téi nhiét do tu boc chay, hon hop hoi xing trong binh sé tu boc
chay, phan (g lan truyén rat nhanh, toa nhiét 1on va gay no rat manh, pha v& vo bon.

* GO1 Y KIEM TRA, DANH GIA

— Cau hoi kiém tra danh gia bam sat yéu cau can dat.

— GV str dung hiéu qua cau hoi va cac bang so liéu trong SGK va SGV dé xay dung cac
cau hoi.
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— Panh gia nang luc NTHH cua HS bﬁng cac cau hoi co cac cum tu "xac dinh", "trinh
bay" khai ni¢m diém chop chay, nhiét do ngon ltra va nhiét do tu boc chay; "phan loai" chat
long dé chay va chat long co thé gay chay dua vao diem chop chay.

~ Danh gia ndng luc GQVD cua HS bing cac cau hoi ¢ cac cum tir "dé xuat" bién phap
phong ngira nguy co gy chay, né cho mét sé loai nhién liéu dién hinh nhu gas, xang, con dua
vao diém chdp chay va nhiét d6 ngon lira.

— Danh gia nang luc THTN cua HS bing cac cau hoi co cac cum tir "phuong phap", "nguyén
tac" str dung an toan cac nhién liéu dé chay trong gia dinh.

— Panh gia nang luc VDKT cia HS bang cac cau hoi vé cach dé phong nguy co chay nd
dua trén nhiét do tu boc chay.

Bai 7. HOA HOC VE PHAN UNG CHAY, NO

it mucTieu

Sau bai hoc, HS sé:

— Tinh dugc AH® cia mét sd phan (g chay, né dé du doan mirc d6 manh liét cua phan
tng chay, no.

— Tinh dugc su thay doi cua toc do phan tng chay, “toc do phan mg hé hap” theo gia
dinh vé sy phu thudc vao nong do oxygen.

k CHUAN BI

— Dung cu thi nghiém: panh, dén con, bat lira.

— Hoa chat thi nghiém: than g, binh dung khi oxygen.

1* THONG TIN BO SUNG
1. Bién thién enthalpy ctia mét s6 phan (ing chay, né
a) Dot chay than da

. e“
C(graphite) + Ox(g) —> COx(g)
Bién thién enthalpy AH ctia phan (g duoc tinh thdng qua cac gia tri Ey

Chat C(graphite) Oa(g) COx(g)
Es, kJ/mol 712 494 799
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theo cong thurc:
AH=Y Ey(cd)-Y Ey(sp) =712 + 494 — 7992 = 392 (kJ/mol).
Luu y rang, ning luong lién két trong tinh thé graphite bang nhiét thing hoa ctia graphite.
Két qua nay co su sai léch nho voi gia A;H tinh theo nhiét hinh thanh cua cac chat. Bién
thién enthalpy thu duoc cling dong thoi 1a nhiét chay cia C(graphite).
b) Dot chey khi thién nhién
0
X¢ét phan tng dot chay methane: CHy(g) + 20i(g) . A COx(g) + 2H;0(g)
Bién thién enthalpy AH ctia phan mg dugc tinh thong qua cac gia tri AdH:

Chat CHy(g) 0a(g) COxAg) H>0(g)
AH (kJ/mol) _75 0 -394 242

theo cong thuc:
AH =Y AcH(sp)— > ArH(cd) =-394 —242-2 — (-75) = —803 (kJ/mol).

Két qua nay co su sai 1éch nho v6i gia AH tinh theo nang luong lién két cua cac chat.
Bién thién enthalpy thu duoc ciing dong thoi la nhiét chay ciia methane.

c) Pot chay gas
Xét cac phan g dot chay gas chira propane va butane voi ti 1é s6 mol tuong tmgla 2 : 3.

Bién thién enthalpy AH ctia phan g dot chay 1 mol khi gas dugc tinh tir cac gia tri AdH:

Chat CsHs(g) CaHio(g) Oa(g) COa(g) H,0(g)

AfH (kJ/mol) —-103 -126 0 -394 —242

Xét cac phan (g dot chay:

0

L
C3Hg(g) + 504(g) _—— 3COx(g) +4H,0(g)
Mol: 0.4 — 1.2 1.6
13 @
C4Hjo(g) + ?Oz(g) — 4C0x(g) + 5SH0(g)
Mol: 0,6 - 24 3.0

AH =-394-3,6 - 242-4.6 — (-105-0,4 — 126:0,6) = -2 414 (kJ/mol).

Két qua nay co su sai 1éch nho voi gia AH tinh theo ning luong lién két cta cac chat.




d) Dot chay xdng

Xét phan tmg dét chay octane, mot loai alkane c6 nhiéu trong xing;:

25 &
CsHs(l) +702(g) — 8C0,(g) + 9H,0(g)

Bién thién enthalpy AH cua phan tmg dugc tinh théng qua cac gia tri AiH:

Chat CgHis(1) Ox(g) COx(g) H>O(g)
AH (kJ/mol) ~250 0 -394 242

theo cong thirc:
AH= Y AH(sp)- Y A;H(cd) =-394-8 — 242:9 — (-250) = -5 080 (kJ/mol).
Két qua nay co su sai 1éch nho véi gia AH tinh theo ning luong lién két do & day AH
cuia octane CgH g duoc tinh khi chat & trang thai long.
e) Pot chay con

Q

C>HsOH(g) + 301(g) = 2C0Ox(g) + 3H20(g)
Bién thién enthalpy AH ctia phan (mg duoc tinh thong qua cac gia tri Ey:

Lién két C-H - -0 0=0 = 0O-H
Ning luong (kJ/mol) | 411 346 358 494 799 459

theo cong thuc:
AH= ) Ey(cd)— > Ey(sp)=411-5+ 346+ 358 + 459 + 4943 — 799-4 — 4596
=—1 250 (kJ/mol).

Két qua nay co sur sai léch nho voi gia AH tinh theo nang luong lién két do & diy AH
cua ethanol duoc tinh khi chat ¢ thé hoi.

2. Téc do phan (ing
a) Phan img dot chay
Xét phan ng dot chay cac chat chay o dang ran:

()

Chat chay(s) + Os(g) — COx(g)

Gia thiét phan (ng 1a don gian, toc do phan (ng phu thudc bac nhat vao nong do O,
khong khi theo phuong trinh: v = k[O;].

Bf’mg cach tang hoac giam némg do Oz, con nguoi co thé thac dﬁy hoac lam cham/dap tat
phan ung chay.

67



Hoat djng ting cudong phin ing chiy

Hoat dong lam chim/dép tit phin img chiy

— Dung quat théi khong khi vao 16 bép than
(gia dinh), than da (nha may nhiét dién),
than coc (10 luyén gang).

~ Pat bép 10 & noi thoang giod.

— Pong ctra 10 bép than khi u bép.

— Pay nap dé tat dén con trong phong

thi nghiém.

— Dung binh chira chay phun khi CO; pha
lodng nong do O,.

— Phu cat, chan lén dam chay dé nong do O,
giam dan.

D6i voi chat chay dang khi/hoi, néu phan wng chay 1a don gian, ta co:
v = k[chét chay][O;].
Khi do, dé phong chong chay no ciing nhu diéu khién qua trinh chéy‘xéy ra an {toén va
ding muc dich, bén canh thay doi nong do O,, chung ta co the thay doi nong do chat chay.

Vi du, khi phat hién ro ri khi gas trong nha, ching ta c6 thé ngan chan nguy co chay nd
bang cach van chit nap binh gas va m thong cac cira dé lam lodng ndng d6 khi chay xudng

duoi ngudng LEL.
b) “Phan tmg ho hdap”

Gia thiét toc do “phan (mg ho hap” phu thudc ndng d6 O, trong khong khi: v = k[O,].

Phoi va hé tuan hoan con nguoi duoc toi uu hoa dé hoat dong trong diéu kién ap suat khi
quyén & d6 cao twong (g véi muc nude bién, O tang sat mat dat, khong khi ddm dic nhét va
chira nhidu oxygen. Ap suit khi quyén giam dan theo do cao, tuy nhién thanh phan khong khi
hau nhu khéng thay doi o tang doi luu do tac dong tron lan lién tuc cia thoi tiét.
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0 d6 cao 2500 m, ap suat khi quyén b?mg 570 mmHg, mot $0 nguoi xuat hién biéu hién
chong mat, dau dau, tho don, tang nhip tim do nf‘mg do O; trong khong khi giam dan toi thiéu
0, 1én nao.

Su thiéu O, tang lén khi ¢ do cao 5500 m, khi do ap suat khi quyén chi con 390 mmHg,
tirc luvong O, giam khoang mot nira so véi binh thuong.

O d6 cao 7600 m duoc goi la “vung chét”. O do cao nay khong khi rat loing, con ngudi
s& nhanh chong hon mé do thiéu O, nghiém trong.

Trén dinh nti Everest cao nhat thé gidi (cao 8848 m), ap suat khi quyén chi con 253 mmHg,
van dong vién leo nui phai duoc hd tro thd bang binh oxygen, néu khong sé chét sau vai phut.

Trong dot dich bénh Covid-19, nhiéu bénh nhan can hd tro thd bang binh O, nhim ting
nong do O, ting tdc do phan (g ho hap.

Tai nhiéu bénh vién, budng oxygen cao ap duoc sir dung dé ting lugng oxygen vao mau
khi cﬁp ctru cac bénh nhan bi ngo doc khi, ho tro diéu tri bénh, bénh giam ap cua tho lan, . ..

* GOI1Y TG CHUC CAC HOAT PONG DAY, HOC

Hoat ddng 1. BIEN THIEN ENTHALPY CUA MOT SO PHAN UNG CHAY NO

GV huéng dan HS tién hanh hoat dong nhom, giao cho mdi nhom tim hiéu vé thanh phan
mot loai nhién liéu phod bién, tra ciru thdng tin dé xac dinh bién thién enthalpy cia phan tng
d6t chay moi loai nhién liéu do theo 2 cach: tinh theo nhiét hinh thanh va tinh theo ning
luong lién keét.

GV hudng dan HS danh gia nang suat tod nhiét cua nhién liéu do. Tir d6 dé xuat cac
phuong phap thurc hién phan tmg chay an toan, tiét kiém. Vi du, GV co thé yéu cau HS tinh
luong nhién ligu can dung dé dun s6i 1 kg nudc tir 25 °C, biét nhiét dung riéng ciia nudc long
la 4200 J/(kg-do).

GV t6 chirc cho HS suu tam vé mot s6 su ¢6 hoa hoan co lién quan dén loai nhién liéu
ctia nhém minh, tir d6 tim hiéu nguyén nhan, dé xuét bién phap phong, chong chay né.

GV ¢6 thé t6 chie cho HS so sanh wu, nhuge diém cta tirg nhién ligu nhu: thé ton tai,
trir lugng trén vo Trai Pat, cach thire van chuyén, nang suat toa nhiét, yéu cau vé an toan chay
nod,... cla cac nhién liéu da nghién curu.

Hoat déng 2. TOC PO PHAN UNG

1. Téc d9 phén {mg chay

GV t6 chuc cho HS suu tam va thuyét trinh vé cac bién phap thong thuang dé thic day
qua trinh d6t chay hodc lam cham/dép tit dam chay thong qua viéc thay déi nong dé O; cung
cap cho qua trinh d6t chay.
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2. “Phéin img hd hap”

GV t6 chirc hoat dong nhom giip HS danh gia vai tro ctiia O, véi hd hap va su song, Mai
nhom tim hiéu va trinh bay vé mot chu dé nhu; tho ¢ do cao, thd ¢ do siu, bénh giam ap, liéu
phap oxygen cao ap trong y hoc, dé xuat cac giai phap duy tri va cai thién nong do oxygen
cho hé hép (noi & théng thoang, tréng nhiéu cdy xanh, bao vé rimg), nhin biét cac nguy co
lam giam oxygen khi hé hap (dét than to ong, chay may phat dién trong phong ngu, ¢ lau
trong phong kin, noi déng nguoi, mic ket trong xe 6 t6,...).

t HUGNG DAN TRA LGOI CAU HOI TRONG SGK

1. Xét phan tng: CHa(g) + 20,(g) —— COa(g) + 2H,0(g) AH=-802kJ
St dung cong thire:

AH =Y AcH(sp)— ) A;H(cd) =394 —242-2 ~A¢HQy, () = 802 (k).
= AHep,g) =76 kJ/mol.

2. S6 mol goc glucose trong 1 kg cur kho:

IOOD-ﬁ

_ 100 _ 10
n{‘:ﬁl-hﬂ('}S — T — LT’ (ITIOI)

Nhiét luong toa ra khi dot chay hoan toan 1 kg cui khé:
10
Q=2880 .—g—: 9600 (kJ)

Ning suit tod nhiét cua loai cui kho trén la 9600 kl/kg.
3. a) Phuong trinh hoa hoc:

(4]

INH;NOs(s) —— 2Ny(g) + O(g) + 4H;0 (g)
A HSgq =—242-4—(-365,6-2) =-236,8 (kJ)
Viy, nhiét luong toa ra khi c6 160 gam NH4;NOs phan huy trong phan tmg no la 236,8 kJ.
b) Nhiét luong giai phong ra tir vu nd néu toan bo 2 700 tan NH4NO; bi phan huy:
2700-10°
160
4. Gia thiét toc do “phan (rng hd hap” phu thudc bac nhat vao nong do oxygen:
v =k[0]

Khi O, giam xudng con 16% thé tich, twong (g voi ap suat riéng phan cua O, thi nong
do oxygen la:

=16.88-10° (kJ)
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0.16
C: . =858.1072.=2

3

=6,54.107 (M)

k(8,58:107)

=1,31 (lan).
k(6,54-107%) W

Toc do phan Ging ho hap giam:
5. Gia thiét téc do “phan img hd hap” phy thude bac nhat vao ndng do oxygen:
v =k[O]
Trén dinh Phan Xi Pang, ap suat khi quyén la 0,66 atm thi ap suat riéng phan cia O 1a 0,14
atm, tuong (mg voi nong do oxygen la:

Cﬁ?['(},lil atm) =8,58']0-3 -wzi 7210—’- (M)
0,21
k(8,58-10")

—_.;:LS {lfm).
k(5,72:10)

Toc do phan tng ho hap giam:

* GOI1 Y KIEM TRA, DANH GIA

— Cau hoi kiém tra, danh gia bam sat yéu cau can dat.

— GV sir dung hiéu qua cau héi va cac bang s6 liéu trong SGK va SGV dé xiy dung cac
cau hoi.

~ Panh gia nang lyc NTHH cia HS bang cic cdu hoi ¢o cac cum tir "xac dinh", "tinh
toan" bién thién enthalpy ctia phan (g dot chay cac nhién liéu pho bién.

— Panh gia ning luc GQVP cia HS bing cac cau hoi co cac cum tir "tinh toan" lugng
nhién liéu phu hop cho tirng muc dich sir dung; lugng oxygen can thiét cho qua trinh ho hap.

— Danh gia nang luc THTN ctia HS bang cac cau hoi co cac cum tir "phuong phap", "nguyén
tac" "dé xuat" bién phap st dung hiéu qua, an toan ngudn nhiét toa ra tir cac phan tmg dot
chay nhién liéu trong gia dinh.

— Panh gia nang luc VDKT cua HS bang cac ciu hoi vé cach dam bao dui nguon cung cap
oxygen cho su chay va sy hd hap, dam bao an toan chay no va duy tri khong gian thong
thoang dé cung cap du oxygen cho co thé.
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Bai 8. PHONG CHONG CHAY, NO

T MucTIEY

Sau bai hoc, HS sé:

— Phén tich duoc dau hiéu dé nhan bict vé nhirng nguy co va cach giam nguy co gay
chay, no; cach xir li khi ¢o chay, no.

— Néu duoc cac nguyén tac chira chay dua vao cac yéu to anh huong dén toc do phan (ing
hoa hoc.

— Giai thich duoc vi sao thuong dung carbon dioxide, dung nudc dé chira chay, nhung
trong mot so truong hop khong duoc ding nuoce dé chira chay ma lai phai dung cat, carbon
dioxide, ...

— Giai thich dugc tai sao dam chay c6 mat cac kim loai hoat dong manh nhu kim loai
kiém, kiém tho va nhom.,... khong sir dung nudc, carbon dioxide, cat, bot chira chay dé dap tat
dam chay.

* CHUAN BI

— Dung cu thi nghiém: binh chira chay mini, bong, bat su.

— Hoa chat thi nghiém: con 70°.

It THONG TIN BO SUNG

1.Phong chay
Chat chdng chay (firestop) la chét co tac dung lam chim hodc (rc ché cac phan tmg hoa
hoc tao ra su chay hodc tao mot 1op bao vé trén bé mit cua vét lidu.

Chat chong chay co cac dac diém sau: lam tang nhiét do bat chay cua vat li¢u, lam cham
toc do chay, 1am giam ti 1é giai phong nhiét, 1am giam luong khoi sinh ra.

Chit chong chay Thanh phén, co ché

Dan xuét halogen | — Thanh phan: 1a cac dan xuat chira halogen (R-X), trong d6 X thudng
la chlorine, bromine.

— Co ché: (i) Giai phong goc halogen tur do (X¢) tir (R-X), (ii) Hinh
thanh hop chat hydrogen halide (HX) bang sur két hop giira goc Xe véi
cac goc He va HO» hinh thanh trong ngon lira, (iii) Trung hoa cac goc
tu do giau nang luong.
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Chit chong chay Thanh phin, co ché
— Vi du: Chat chdng chay halogen dién hinh la chloroparaffin. Nhom
nay duoc chia thanh 3 loai, tuy thudc vao so6 nguyén tir C trong mach
paraffin: ngﬁn (C10—C)3), trung binh (C,4—C,7), va dai (> C;7).
cl CI ClI (I
CH
HaC .
Cl Gl
Hinh 8.1. Phan tie Cyy chloroparaffin
— Cong dung: st dung cho cac vat liéu dién, dién tu.
— Han ché: Cac chat chong chay halogen co hiéu qua ngay ca & ham
lwong thap, tuy nhién nhom nay tiém an nguy co gy hai cho strc khoé
va moi truong.
Aluminium — Thanh phan: AI(OH);
hydroxide .
‘ t
— Co che: 2AI(OH);(s) — Al;0s(s) + 3H,0(g) AH" >0
Phan ung thu nhiét giap lam giam nhiét do vat liéu, hoi nuéc pha
loang nong do oxygen, Al,Os hap thu mot so khi giap giam khoi.
— Cong dung: st dung pho bién cho cac chat déo.
—~ Han ché: chi ¢6 hiéu qua chong chay va trc ché khoi khi ding véi
ham lugng cao.
Phosphorus — Thanh phén: phosphorus do, P03, phosphate, co phosphorus, ...
va hop chat +0, +H,0

— Co ché: P(s) —o > PiOwls) —5— (HPO3), (5)

Mot 16p bao vé duoc phat trién boi metaphosphoric acid do tinh hao
nuoc, lop bao vé gom mang ludi cua carbon va phosphorus oxide:

(HPO3)n(s) + Cu(H,0)y(s) —— xC(s) + (HPO3),-yH,O(s)

— Cong dung: str dung pho bién cho vat liéu polymer.

Antimony trioxide

— Thanh phan: Sb,0; + dan xuat halogen

— Co ché: Antimony trioxide duoc st dung két hop véi dan xudt
halogen dé tao ra cac dic tinh chong chay: bay gdc tu do, ngan can
oxygen, hinh thanh 16p than trong vat lieu dé cach nhiét.

— Han ché: tang luong khoi, gay anh hudng xau dén sirc khoé.
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2. Chira chay

a) Nguyén tic phong chey, chiva chay

Nguyén tic phong chay, chita chay duoc quy dinh & Diéu 4 cua Luét Phong chay va
chira chay:

1. Huy déng strc manh tong hop cua toan dian tham gia hoat dong phong chay va chira chay.

2. Trong hoat dong phong chay va chira chay lay phong ngira la chinh; phai tich cuc va
cha dong phong ngira, han ché dén mirc thip nhat cac vu chay xay ra va thiét hai do chay
gay ra.

3. Phai chudn bi sin sang luc luong, phuong tién, phuong an va cac diéu kién khac dé khi
c6 chay xay ra thi chira chay kip thoi, ¢6 hiéu qua.

4. Moi hoat dong phong chay va chira chay trudc hét phai duoc thuc hién va giai quyét
bang luc luong va phuong tién tai chd.

b) Bién phap phong chay, chira cheay

Picu 14 cua Luat Phong chay va chira chay quy dinh hai bién phap sau:

1. Quan li chit ché va sir dung an toan cac chat chay, chat no, ngufﬁm lua, nguén nhiét,
thiét bi va dung cu sinh Itra, sinh nhiét, chat sinh lwa, sinh nhiét; bao dam cac diéu kién an
toan vé phong chay.

2. Thuong xuyén, dinh ki kiém tra phat hién cac so ho, thiéu sot vé phong chay va co
bién phap khac phuc kip thoi.

¢) Chat chita chay

— Pic diém
Piéu kién can | — Khong tham gia vao bat ki yéu t6 nao trong tam giac chay.
— Hinh thanh lop bao vé bé mit vat liéu (bot chira chay).
B L e — Pha lodng mf“mg do oxygen trong khong khi (khi carbonic, hoi nudc, bét
bieu kién d » e '
SURIEACH | hira chay phan huy ra khi va hoi).
— Ha thap nhiét 46 dam chay xudng duéi diém chay (phun nudc).

— Bot chita chay (powder fire extinguisher): BC, ABC

Bot BC ¢o thanh phﬁn hoa hoc chira NaHCO;, dugc nap vao binh chira khong khi nén.
Bot BC co tac dung chita cac dam chay loai B va C. Ban dﬁu, khi phun bét BC vao chat chay
(Iong, ran), bot BC ngan su tiép xuc giita chat chay véi chat oxi hoa. Tiép do, bot BC hap thu
nhiét tr ddm chay va bi phan huy nhanh chong theo phan ing:

O
2NaHCOx(s) ——> Na;COx(s) + COx(g) + H:0(g) AH’ > 0

Céc san pham khi va hoi sinh ra pha lodng nong do oxygen trong dam chay, giam chay lan.
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Bot ABC co thanh phén hoa hoc chira 90% NH4H,PO;4 va 10% (NH;),SO;. Ban dau, khi
phun bét ABC vao chat chay (Iong, ran), bt ABC ngan su tiép xic giita chat chay voi chat oxi
hod. Tiép d6, bot ABC hap thu nhiét tir dam chay va bi phan huy nhanh chong theo phan tmg:

Q

L
NHH,PO4(s) —> NHi(g) + HPOx(s) + H,0(g) AH® >0
Cac san pham khi va hoi sinh ra pha loing nong do oxygen trong dam chay, giam chay lan.
— Bot chita chay (foam fire extinguisher): bot hoa khong khi, bot hoa hoc.

Bot hoa khong khi 14 loai bot dugc tao thanh nho su khuay tron nude, khong khi va chat
tao bot. Bot hoa khong khi nhe, bén trong khoang 10 phut, rat nhe nén dac biét thich hop cho
cac dam chay xang dau.

Bot hoa hoc la loai bot dugc tao ra tir phan mg hoa hoc, thuong chia thanh phan gom
Al3(SO4);, NaHCOs, chat phu gia. Co ché tao bot khi chira chay nhur sau:

Alx(SOy)s(s) + 6H-0 (1) 14) 2AI(OH)s(s) + 2H2S04(aq)

QO

H,S04(aq) + 2NaHCOx(s) ——> NasSO4(aq) + COx(g) + H.0(!)

Khi CO; tao ra cung voi Al(OH); dang keo va chat phu gia thac day qua trinh tao bot.
Bot sinh ra nhe va noi duoc trén bé mit chat long, ngén cach chat chay véi khong khi.

* GO1Y TO CHUC CAC HOAT DONG DAY, HOC
Hoat déng 1. PHONG CHAY, NO

GV huéng din HS t6 chirc hoat déng nhom, mdi nhom tim hiéu vé cac ngudn phat sinh
gdy chay no trén co so ba yéu té cua tam giac chay: nguén phat sinh nhiét, nguon phat sinh
chat chay va nguon phat sinh chat oxi hoa.

Hudng dan HS thao luan, dé xuat cac bién phap ngan ngira cac ngudn phat sinh do trong
phong chay.

GV cho HS suu tam video mét vy hoa hoan ¢o lién quan dén mdi ngudn phat sinh do dé
khac sau kién thirc, rén luyén ki nang.

Hoat dong 2. CHUA CHAY

a) Déu hiéu dam chay

GV giao cho mot nhom HS suu tim va thuyét trinh vé cac dau hiéu canh bao dam chay,
dé xuat phuong phap sém nhan biét cac dau hiéu do.

b) Cach xir li sw co chay, né

GV t6 chirc hoat dong nhom gitip HS binh tinh xir li kip thoi, ding quy trinh khi xay ra su ¢6
chay no.
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¢) Chat chita chy

GV t6 chic hoat dong nhom, mdi nhom tim hiéu vé thanh phan, co ché, wu va nhugc
diém cua mdi loai chat chira chay: nude, carbon dioxide, bot chira chay, bot chira chay. T6
chire cho HS thuc hanh sir dung 1 — 2 loai binh chira chay.

k HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Cac bién phap dé phong nguy co chay nd tir cac thiét bi dién trong gia dinh:

— Tt ban 1a, bép dién, may sdy sau khi sir dung va dé xa cac vat liéu dé chay.

~ Sur dung thiét bi dién, duong day dién, ding cong sudt, cau dao dién dam bao tiép xuc
dién tot, co sur giam sat khi sir dung cac thiét bi c6 nhiét do cao nhur no6i chién, bep dién. ..

— Tap trung khi dun nau bang bép dién dé tranh ndi can nudc hodc chay dau mé bén trong.

2. Céc bién phap dé phong nguy co chay n6 khi sir dung bép gas:

— Sir dung cac binh gas dat tiéu chuan an toan, van chat luong t6t, c6 dia chi tin cay.

— Tap trung khi dun néu bang bép gas, dé cac d6 vat dé chay cach xa noi dun néu.

— Khoa van tong binh gas ngay sau khi sir dung,

Khi phat hi¢n sur ¢o 1o 1 khi gas trong nha (':?m: khoa ngay van binh gas, mg tat ca céc
cura, bat quat dé lam phan tan nong do k}\i gas xuong dudi gioi han chay no dudi (LEL), canh
bao moi nguoi khong lam phat sinh nguon lia.

3. a) Cac dau hiéu nhan biét sém dam chay: khoi boc 1én, mui khét, anh lira va tiéng nd.

Cac dau hiéu nay duoc phat hién boi con nguoi hodc sir dung cac thiét bi bao chay.

b) Khi phat hién dam chay, em can lam ngay cac cong viéc sau:

— Ho hoan, g6 kéng, goi loa, bam chudng bao chay dé bao dong cho moi nguoi.

— Clip cau dao dién & khu vuc chay.

- Su dung ngay cac vat dung c6 san nhu: binh chira chay, nudc, dat, chan, cat, voi chira
chay dé dap lua.

— Goi dién cho luc luong phong chay, chira chay theo s6 114 dé thong bao cu thé, rd rang
dia diem, loai cong trinh dang chay, so bd vé quy mé va so nguoi mac ket bén trong néu co.

4. a) Vi cac dam chay Mg, khong dung nude, bot chira chay dé dap lira vi Mg van chay
dugc trong hoi nudc:

Mg(s) + H0(g) ——> MgO(s) + Ha(g)

o

t
2H,(g) + O2(g) — 2H20(g)
Ciing khong dung carbon dioxide, bot chira chay vi Mg chay duoc trong khi carbon dioxide:

0

i
Mg(s) + COx(g) —> MgO(s) + CO(g)
b) Co thé sir dung cat, soi hodc khi hiém dé pha 1én dam chay.
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* GOI1 Y KIEM TRA, DANH GIA

— Cau hoi kiém tra, danh gia bam sat yéu cau can dat.

— GV sir dung hiéu qua cau hoi va cac bang s6 lidu trong SGK dé xdy dung cac cdu hoi.

— Danh gia nang luc NTHH cua HS b:fmg cac cau hoi co cac cum tu "xac dinh", "trinh
bay" cac dau hiéu cua mot dam chay.

— Panh gia ning luc GQVD cua HS bing cac cau hoi ¢ cac cum tir "dé xuat" bién phap
phong ngira nguy co gy chay, nd trong mot sd truong hop dién hinh nhu sir dung thiét bi
dién, dun nau & gia dinh.

~ Dénh gia nang luc THTN ctia HS bing cac cdu hoi c6 cac cum tir "néu cach” xir li khi c6
su ¢O chay no, tiéu 1énh phong chay, chita chay, sir dung dugc binh chita chay va loai chét chira
chay phu hop cho timg dam chay.

— Panh gia nang luc VDKT ciia HS bing cac cau héi vé nguyén tic dap tit mot dam chay
dua trén co sd cac yéu to anh hudng dén toc do phan (g, gido duc y thirc tuan thi nghiém cac
quy tac vé phong chay, chira chay tai cac noi ¢o bién bao cam lira.
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CHUYEN BE 3. THUC HANH HOA HOC
VA CONG NGHE THONG TIN

Bai 9. THUC HANH VE CAU TRUC PHAN TU

T mucTiE

Sau bai hoc, HS sé:

— V& duoc cong thirc cau tao, cong thirc Lewis cua mét so chat vo co va hitu co.

— Luu duoc cac file, chén duoc hinh anh vao file Word, PowerPoint.

k CHUANBI

— Cac may tinh dién tir ¢o cai dat phan mém hoa hoc tinh toan Chem3D, ChemOffice.

— Cac phiéu hoc tap.

Ik THONG TIN BO SUNG

1.Téng quan vé hoa hoc tinh toan

Hoa hoc tinh toan cho phép chung ta sir dung may tinh dién tir dé nghién ciru cac hé phén
tr. Mot s6 khia canh thong dung cua hoa hoc tinh toan bao gém:

— Cac phuong phap tinh toan.

— MO phong & cap do phan tir, thiét ké cac tong hop hitu co.

— Dir liéu hoa hoc (Chemical database).

M6 phong phan tir co thé duoc coi 1a viée xay dung md hinh 2D hodc 3D vé ciu tric va
dac tinh cua phan tu. Trong moét chuong trinh mé phong nhu Chem3D, cac phuong phap tinh
toan duoc goi 1a cong cu tinh toan, trong khi cong cu hinh hoc va cong cu d6 hoa ding hién
thi m6 hinh. Chem3D ho trg mot so phuong phap hoa hoc tinh toan manh mé va cac tuy chon
tryc quan hoa mo rong.

2. Tong quan vé cac phuong phap tinh toan

Hoa hoc tinh toan bao gom nhiéu phuong phap toan hoc khac nhau dwoc chia thanh hai
loai lon:

Co hoc phén tu: Ap dung cac dinh luat vat li ¢6 dién cho cac nguyén tir trong phan tir ma
khong cin xem xét rd rang cac electron.
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Co hoc luong tir: Dya vao phuong trinh Schrodinger dé mé ta mot phan tir ¢6 cdu tric
electron duoc xét dén ro rang.

Phuong phéap co luong tir ¢6 thé duge chia thanh hai 16p: phuong phap ab initio (phuong
phap tinh toan khoi dau) va phuong phap ban kinh nghiém.

Bang 1. Mot s6 phiong phdp hod hoc tinh todn va phdan mém tuong img

r A A _r A
Phtlir::fol;:ap vé 1:1[ I?':i':(;‘;:h‘::) i?ntlh:oin Mot s pha’in mém
Co hoc phan tir MM2 Chem3D
Ban kinh nghiém Huckel Chem3D, MOPAC,
AM1, MINDO/3, PM3 Gaussian
Tinh toan khoi dau RHF, UHF, MP2,. . Gaussian, GAMESS

3. St dung cac phuong phap tinh toan

Noi chung cac phuong phap hoa hoc tinh toan thuc hién cac loai tinh toan co ban sau:

Tinh toan ning luong diém don: Ning luong cia mot dang hinh hoc nhat dinh cua cac
nguyén tu trong mot phan tur.

Téi wu hoa cau tric hinh hoc: Mot sira doi co hé thong cac toa do nguyén tir cia mét phan
tir ddn dén mét cau triic hinh hoc, trong d6 cac luc tac dong 1én mdi nguyén tir trong phan tir
bang khong. Thong thuong viée toi vu hoa cau triic hinh hoc la dé tim ra cau tric phén tir ¢o
mirc nang lugng toi thiéu.

Tinh toan cac tinh chat cia phan tir: Du doan cac tinh chét vt li va hoa hoc nhét dinh,
chang han nhu dién tich trén cac nguyén tir, moémen ludng cuc, nhiét hinh thanh, tan s6 dao
dong vung hong ngoai (IR), phd hép thu electron viing tir ngoai — kha kién.

* GO1Y T6 CHUC CAC HOAT PONG DAY, HOC

Hoat dong 1.
VE CONG THU'C CAU TAO VA CONG THU'C LEWIS CUA MOT SO CHAT HUU cO
GV 6 chirc hoat dong cho HS doc, thuc hanh ndi dung muc 1. V& cong thac cau tao va

cong thic Lewis, muc /. /. Vé cong thirc cdu tao va cong thire Lewis cua chat, trang 51 SGK.
GV lam trude rdi huéng dan HS thue hanh.

GV t0 chirc hoat dong cho HS vira doc, vura thuc hanh cac hoat dong ¢ muc 1.1. Cu thé:
vé cau tric phén tir ethane (C,Hy), ethene (C,H,) va ethyne (C,H,) (trang 51 SGK).

GV huong dan HS doc cac budc tién hanh (trang 51, 52, 53 SGK), roi GV thuc hién vé
cau tric cac phan tur theo cac buoc do (Hinh 9.1, 9.2 trang 51, 52 SGK).

Sau do GV t6 chie cho HS thuc hién hoat dong vé cau tric cac phan tir di cho theo cac
budc, bang cach thuc hién yéu cau cua cau hoi 1 (trang 53 SGK).
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Hoat déng 2. VE CONG THUC CAU TAO CUA SULFURIC ACID

GV to chire hoat dong cho HS wvira doc, vira thuc hanh cac hoat dong 2 muc 1.1. Cuy thé:
v& cong thire cau tao cua sulfuric acid (H,SO,), trang 53 SGK.

GV hudng dan HS doc cac bude tién hanh, trang 53, 54 SGK rdi GV thuc hién vé cong
thirc cdu tao cua sulfuric acid theo cac budc d6. GV cha y nhdn manh cach chon hoa tri VI
cho nguyén tur luvu huynh, xem Hinh 9.3 trang 53 SGK.

GV hudng din HS tra 16i cdu hoi 2 trang 54 SGK va thuc hién yéu ciu cua cau hoi 3,
trang 54 SGK.

Hoat déng 3. VE CONG THU'C LEWIS CUA AMMONIA

GV t6 chirc hoat dong cho HS vira doc, vira thuc hanh cac hoat dong 3, trang 54 SGV.
Cu thé: vé cong thirc Lewis cua ammonia (NHj3).

GV hudng dan HS doc cac budc tién hanh, trang 54, 55 SGK r6i GV thyc hién vé cong
thirc Lewis clia ammonia theo cac budc do. GV chi ¥ nhan manh thao tac di dén Template
Window, chon Lewis Structure va chon hai dau cham dé biéu dién cdp electron riéng cho
nguyén tr N, xem Hinh 9 4 trang 55 SGK.

GV hudng dan HS thuc hién yéu ciu cua ciu hoi 4, trang 55 SGK.

Hoat déng 4. HIEN THI CAU TRUC PHAN TU BA CHIEU CUA MOT SO CHAT

GV to chire hoat dong cho HS vira doc, vira thuc hanh muc 1.2. Hién thi cdu triic phan ne
ba chiéu ciia mét so chdt va thuc hién Hoat dong 4, trang 56: Hién thi cdu tric phén tur cua
ethane (C;Hg) va sulfuric acid (H,SO,) dudi dang 3D.

Sau khi HS thuc hién dugc hoat dong, GV giai thich cho HS mot s0 biéu tugng trén thanh
cong cu cua giao dién 3D Viewer, xem Hinh 9.6 trang 57 SGK.

Sau d6 GV 16 chirc cho HS thuc hién yéu cdu cua ciu hoi 5, trang 58 SGK.

Hoat déng 5. SAO CHEP HINH ANH CAU TRUC PHAN TU

GV hudng dan HS sao chép hinh anh céu tric phan tr da vé duoc & giao dién caa phan
mém ChemSketch sang file Word hoac PowerPoint.

GV giang cho HS muc II. Chén hinh anh vao file word, powerpoint, muc Il.1. Sao chép
duoi dang c6 thé chinh stra, trang 58 SGK.

GV to chirc cho HS thuc hién hoat dong 5, trang 58 SGK. GV hudng dan HS doc cac
budc tién hanh, két hop xem cac Hinh 9.7 trang 58 SGK roi thue hién.

Sau d6 GV vira giang vira thuc hién cac budce chinh sira cau tric phan tir ma HS da dan
sang file word hodc powerpoint. GV yéu cau HS lam theo.
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GV giang tiép cho HS muc I1.2. Sao chép dudi dang hinh anh tinh, trang 59 SGK.
Sau do6 GV to chirc cho HS thuc hién hoat dong 6, trang 59 SGK.

Hoat déng 6. GHI NHO, TONG KET

O hoat dong nay, GV ¢o thé cho HS tu tom tit ngin gon nhitng ndi dung ma HS da thuc
hanh trong bai.

GV tong két ngan gon cac noi dung kién thire, ki nang ma HS da linh hoi duoc & bai
thuc hanh,

k HUGNG DAN TRA LO1 CAU HOI TRONG SGK

I. VE CONG THU'C CAU TAO VA CONG THUC LEWIS

1. Cong thuc ciu tao cua CsHg:

Cong thire cau tao cua CsH:

H H H
b—t=d
H—C—C=—
| \
H H
Cong thirc cau tao cua CaHy:
H

H=—C—C=—C—H
H
2. Hoa tri ciia nguyén t6 C trong phin mém ChemSketch duoc mic dinh bing 4, do vay &
hoat dong 1 khi vé cong thirc cau tao cua CoHe. C.Hy va CoHa khong can chon hoa tri cho
nguyeén tir carbon.
3. Cong thire ciu tao cta nitric acid HNO; v& duoc bing phin mém ChemSketch:

H O
\ /
N\
O
4. Cong thuc Lewis cua H,O:
H—O0—H
5. Phan tir CHy:
— Cong thire cau tao cua CHy, NH3, H,0:
|
=i
H
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¢

— Hién thi cu tric va tham s cdu truc trong khong gian ba chiéu:

& Bond Length X

Initial Bond Length (C 1, H4): 1.111A

New Value: |1.111 el A

[ Instant Preview

| pevew | [ ox Cncel Helo

¥ Bond Angle »

Initial Bond Angle (H 2, C 1, H 5): 109.474Deg

New Value: 109.474 % Deg

M instant Preview

Phan tir NH3:

— Hién thi cau trac va tham s cau tric trong khong gian ba chiéu:

% Bond Length X

Initial Bond Length (N 1, H 4): 1.054 A

New Value: | 1.054 =l 5
M instant Preview
B[ x Cancel Help
;" Bond Angle X

Initial Bond Angle (H 2, N 1, H 4): 104.494 Deg
New Value: |104.994 (21| peg

M Instant Preview




Phan tor H>O:

— Hién thi cdu trac va tham s6 cau truc trong khong gian ba chiéu:

¥ Bond Length =

Initial Bond Length (O 1, H 3): 1.012A

New Value: _.1-012 %| A
[ Instant Preview
Preview oK | Cancel  Hebp \
¥ Bond Angle X

Initial Bond Angle (H 2, O 1, H 3): 104.463 Deg

E Instant Preview

Preview ok || cancd | hep

(Hinh minh hoa dugc chyp tir phan mém ACD/chemsketch® cia ACD/Labs.)

* GOI Y KIEM TRA, DANH GIA
Dé bai
1. Sir dung phan mém ChemSketch
a) Hay vé& cong thurc cau tao cua cac phan tu C,Hg, CoHy, CoH», H>SO4, H3PO,.
b) Hay vé& cong thuac cau tao Lewis cua Fa, Cl,.

2. Luu hinh anh cong thuc cdu tao vira vé duoc va chén ching vao file word va
powerpoint.

3. Hién thi duoc cau trac ba chiéu cua céc phén tir da cho ¢ cau 1.
Panh gia

Cau 1, 2: Kha.

Cau 3: Gioi.
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Bai 10. THUC HANH THi NGHIEM HOA HOC AO

T mucTiEu

Sau bai hoc, HS sé:
— Thue hién duogc cac thi nghiém ao theo ndi dung dugc cho trude tr GV.
— Phan tich va li giai duoc két qua thi nghiém ao.

* CHUAN BI

— Cac may tinh dién tir c6 cai dat phan mém mo phong thi nghiém hoa hoc Yenka.
— Cac phiéu hoc tap.

l?k THONG TIN BO SUNG

Mét s6 phan mém va ting dung dé mé phéng thi nghiém hoa hoc

Yenka ho tro md phong cac thi nghiém hoa hoc trén may tinh, mo phong cac bai thuc
hanh hoa hoc trén may tinh dién tir ma khong can sir dung céc hoa chat thuc va phong thi
nghiém thuc. Bén canh phan mém Yenka, mot s6 phan mém va tmg dung nhu Portable
Virtual Chemistry Lab hay Chemlab cung cap phong thi nghiém hoa hoc ao dé lam thi
nghiém hoa hoc trén may tinh dién tu.

l.k GOl Y TG CHUC CACHOAT PONG DAY, HOC
Hoat déng 1. LAM QUEN VG1 PHAN MEM YENKA

Hoat dong nay co muc dich la dé HS biét va lam quen véi cac tinh nang thong dung cua
phan mém Yenka.

GV giang, d?}ng thoi t6 chirc hoat dong cho HS doc noi dung muc /. Mo dan, trang 60
SGK. GV lam trudc roi huéng dan HS thuc hanh bing cach diéu hudng con tré dén cac noi
dung GV yéu cau.

Sau do, GV yéu cau HS tra 10i cau hoi: Trong giao dién ctua phan mém Yenka, kho chira
cac bai thi nghiém da mo phong san & chd nao? Kho chira cac dung cu, thiét bi thi nghiém ¢
chd nao?

Tra 10i: O phia bén trai cta giao dién Yenka.

Theé New: Kho chira cac dung cu, thiét bi thi nghiém dé tao nhirng mé phong thi nghiém moi.

Thé Open-local chira cac bai thi nghiém da mo phong san.
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Hoat d6ng 2. DUNG THI NGHIEM PUGC THIET KE SAN TRONG THE OPEN-LOCAL

Hoat dong nay ¢6 muc dich 1a dé HS sir dung duoc cac md phong thi nghiém duoc thiét
ké sin trong cira so Open-local ciia phan mém Yenka.

GV giang muc I1. M6 phong thi nghiém hoa hoc, muc /7. 1. Dimg thi nghiém duope thiét ké
san, trang 61 SGK.

GV 10 chiic cho HS vira doc cac budce tién hanh, vira thuc hanh Hoat dong 1, trang 61
SGK: Sir dung thé Open-local dé mé phong thi nghiém do toc do phan ung:

2HCl(aq) + CaCOs(s) —— CaCly(aq) + COz(g) + H,O(/)
GV yéu cau HS xem Hinh 10.2, trang 62 SGK, trong Itic tién hanh cac budc cua hoat dong,
GV yéu cau HS tra 16i cdu héi 1, trang 62 SGK.

Hoat déng 3. SU DUNG THE OPEN-LOCAL DE MO PHONG THI NGHIEM
VE ANH HUONG CUA NONG PO CHAT LEN TOC PO PHAN UNG

Hoat dong nay c6 muc dich la dé HS mo phong duoc thi nghiém vé anh hudng ciia ndng
do chat 1én toc do phan ung.
GV 16 chirc hoat dong cho HS vira doc cach tién hanh, vira thue hanh Hoat dong 2, trang
62 SGK: Str dung thé Open-local dé mé phong thi nghiém vé anh hudng cia nong dé HCI 1én
toc do phan ung:
2HCl(aq) + CaCOs(s) —— CaCly(aq) + CO2(g) + H20(/)
GV yéu cau HS xem Hinh 10.3, trang 63 SGK, trong liic tién hanh cac budc cia hoat dong.

GV yéu cau HS tra 1oi cdu hoi 2 va 3, trang 63 SGK.
Hoat déng 4. TU THIET KE MO PHONG MOT THI NGHIEM

Hoat dong nay co muc dich la dé HS tu thiét ké duoc mot mé phong thi nghiém sir dung
phan mém Yenka.

GV giang cho HS muc I1.2. Tir thiét ké mo phong mot thi nghiém, trang 64 SGK.

Sau do6 GV to chirc cho HS thuc hién Hoat dong 3, trang 65 SGK: Sir dung the New dé
mo phong thi nghiém copper tac dung voi dung dich nitric acid.

GV hudng dan HS doc cac budc tién hanh, két hop xem Hinh 10.5 va Hinh 10.6, trang 65,
66 SGK roi HS thuc hién.

GV yéu cau HS tra 1oi cac cau hoi 4, trang 66 SGK.
Hoat déng 5. GHI NHG, TONG KET

O hoat dong nay, GV co thé cho HS tu tom tét ngﬁn gon nhitng néi dung/viéc ma HS da
thuc hanh trong bai.

GV tong két ngin gon cac ndi dung kién thirc, ki ning ma HS da linh hoi duoc & bai
thuc hanh,
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* HUGONG DAN TRA LOI CAU HOI TRONG SGK
Hoat dong 1
Téc do trung binh cua phan (g trong khoang thoi gian tir 0 dén 20 gidy:
V(CO; tai thoi diém 20 gidy) — V(CO, tai thoi diem 0 gidy)
20

(cm’/s).

Hoat dong 2

1. Téc dd ting dan kich thudc cia cac qua bong nhu sau: bong xanh lam < bong xanh la
cdy < bong do. Toc do thoat khi CO, ¢ Ong nghiém bén trai nho nhat, & bén phai 16n nhat,
Nhu vay: khi nong d6 dung dich tang, toc d§ phan ung tang lén.

2. Str dung cira sO Open-local dé mé phong céc thi nghiém sau:

a) Anh hudng cua nhiét d6 1én toc do phan tng (gitra CaCOs (s) va HCI (aq)):

* Budc 1. Lam tuong tu nhu Hoat dong 2, trang 62 SGK.

« Budc 2. Nhap vao Temperature and rate (anh huong cua nhiét do lén toc do phan ng).
Mdt mo phong da dugc thiet ké xuat hién & man hinh bén phai, xem cac hinh sau:

Dpen a model that's stored locally on your computer.
Contant
Yenka Inorganic Chomistry (change)
# || Gatting Startad |
Cassifying Matenals
Equanons and Amounts
Reacion Rates
|a catalysts and rate edit
| & Concantration and rate  sdit
sl Defnition of reaction rate adit
) Gunpowder and explosions gdit
| Measuring reaction rate  edit
| @ Surface area and rate adit
| % Temperature and rate edlif

Water and Solutions [Edit TEEP'__‘W a:g

Enargy

Temperature and rate

.:.( .
=/7
-

b Sank

= & . .
85 °C = [ 0°C

In this kit you will learn how temperature affects the rate of a reaction. .--i

e

]
(Hinh minh hoa duge chup tir phin mém Yenka)
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Cac em s€ quan sat thay 0 man hinh mo phong co:

~ Tiéu dé ctia md phong: Temperature and rate. (Anh hudng cua nhiét do dén toc dé phan
ung hoa hoc).

— Hoa chat va dung cu thi nghiém: hai 6ng nghiém chuira calcium carbonate (CaCOs3) va
hydrochloric acid (HCI) dugc dun ¢ hai nhiét d6 khac nhau: 85 °C va 0 °C. Ong nghiém co
nuit cao su kin, c6 ong dan khi xuyén qua nut cao su. Hai qua bong bay c6 mau xanh la cay va
mau do.

« Budc 3. Nhap qua bong mau xanh la cdy, kéo tha vao cudi dng dan khi & nhiét do 85 °C;
qua bong mau do vao cudi ong dan khi & nhiét 6 0 °C (hodc nguoc lai).

« Budc 4. Nhap vao nit Pause (||) & goc dudi bén phai cia man hinh mé phong dé thuc
hién mo phong. Sau khoang 2 gidy nhap chuét lai vao nit Pause dé dimg mo phong.
b) Anh huéng cia chat xuc tac 1én toc d6 phan ing;

* Buoc 1. Lam twong tu nhu Hoat dong 2, trang 62 SGK.

« Budc 2. Nhap vao Catalysts and rate (anh hudng cua chat xuc tac 1én tc do phén tmng).
Mot mo phong da dugc thiet ke xuat hién ¢ man hinh bén phai, xem cac hinh sau:

Open a model that's stored locally on your computer.
Conbent
¥enka Inorganic Chemistry (changs)
Getting Started
Classifying Materials
Equations and Amounts
= I Reacbon Rates
| s Catalysts and rate adit
| & concentration and rate
*vl Defirstion of reaction rate gdit
#3 Gunpowder and explosions gdit
L. Measuring reaction rate  gdit

I3

| @ Surface area and rate adit
|t Temparature and rate adit
Water and Solutions
Energy

Catalysts and rate

i
Volume 27 T
20
- s 2
voume 10 o
5 21
o III /-t ll i a4 | i
1] 2 4 (-] 8 10
{s) ¥ Smmulation bme
0 om® ‘) 0
— |
Ui Wi
A Manganese(IV) oxide - 'ﬁ 2l
Hydrogen peroxde A A

e e
In this kit you will learn how the presence of a catalyst affects reaction
rate,

(Hinh minh hoa duoc chup tir phin mém Yenka)
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Cac em s& quan sat thay & man hinh mé phong co:

— Tiéu dé cua md phong: Catalysts and rate. (Anh hudong cua chat xic tac dén toc dd phan
ung hoa hoc).

— Hoa chat va dung cu thi nghiém: hai E‘mg nghiém co nat cao su kin, co E‘mg dan khi
xuyén qua nit cao su ndi voi hai ong dong do thé tich khi thoat ra. Hai hoa chét 1a manganese
(IV) oxide (chat xuc tac) va hydrogen peroxide (chat phan (mg).

« Buoc 3. Nhap hoa chat hydrogen peroxide, kéo tha vao ca hai 6ng nghiém; nhap hoa
chat manganese (IV) tha vao ong nghiém bén trai (hodc nguoc lai, chi tha vao mot ong
nghiém).

* Budc 4. Nhap vao nat Pause () & goc dudi bén phai cia man hinh mo phong dé thuc
hién mo phong. Sau khoang 5 giay nhap chudt lai vao nat Pause dé dimg mé phong.

Hoat dong 3
Néu dung dich HNO; lodng, phuong trinh hoa hoc ciia phan tmg nhu sau:

3Cu(s) + BHNOs(aq) —— 3Cu(NOs)x(aq) + 4H,0(/) + 2NO(g)
Hien tugng: Cu tan, dung dich chu_vén sang mau xanh nuoc bién. co sui bot khi. Khi NO
khong mau hoa nau trong khong khi do xay ra phan ung:
2NO(g) + 02(g) —— 2NO(g)

Néu dung dich HNO; dic, phuong trinh hoa hoc ctia phan tmg nhu sau:

Cu(s) + 4HNOs(aq) —— Cu(NOs)2(aq) + 2H,0(/) + NOx(g)

Hién twong: Cu tan, dung dich chuyén sang mau xanh nuoc bién, ¢o sti bot khi mau nau.

* GOIY KIEM TRA, DANH GIA

Dé bai

1. St dung phan mém Yenka, hdy mo phong thi nghiém anh hudng cua dién tich bé mat
dén toc do phan ing (Surface area and rate).

2. Sir dung phan mém Yenka, hdy mo phong thi nghiém vé phan (g thu nhiét va phan
rng toa nhi¢t (Endothermic and Exothermic).

Pinh gia

Cau 1: Panh gia NL VDKT & mic 1.

Cau 2: Panh gia NL VDKT ¢ muc 2.



Bai 11. THUC HANH TiINH THAM SO CAU TRUC VA NANG LUONG

Y MucTiE

Sau bai hoc, HS sé:

— Néu duoc quy trinh tinh toan bang phuong phap ban kinh nghiém (nhap file dau vao,
chon phuong phap tinh, thue hién tinh toan, luu két qua).

— Sir dung dugc két qua tinh toan dé thy hinh hoc phan tir, xu hudng thay doi d6 dai, goc
lién két va ning luong phan tir trong ddy cac chat (ciing nhom, chu ki, day dong ding, ).

* CHUAN BI

— Cac may tinh dién tir co cai dat phan mém mo phong thi nghiém hoa hoc Avogadro va
phin mém MOPAC.
— Céc phiéu hoc tap.

l«k THONG TIN BO SUNG
1.Téng quan vé MOPAC

MOPAC la mét chuong trinh (hay phan mém) tinh toan hoa hoc dé thuc hién cac phép
tinh ban thuc nghiém trén cac hé nguyén tir va phan tir. Chuong trinh duoc van hanh bang
cach tao tép dau vao ASCII str dung bat ki chuong trinh soan thao van ban thuan tién nao, vi
du nhu Notepad hay Wordpad, sau do chay chuong trinh. Két qua cta phép tinh 1a mét hodc
nhiéu tép dau ra.

Mot so phuong phap tinh toan ban kinh nghiém co trong phan mém MOPAC: MNDO
(phuong phap mac dinh), AM1, PM3 va MINDO/3.

Cac phuong phap tinh ban kinh nghiém trong MOPAC ban dau dugc thiét ké cho cac
phép tinh trén cac phéan tir hiru co, vi vdy no khong tinh duge cho tat ca cac nguyén to trong
Bang tuan hoan. Tuy nhién cac phuong phap AM1 va PM3 ¢6 thé tinh dugc cho cac nguyén
tir, phan tir cia mét s6 nguyén to chuyén tiép, cac kim loai kiém va mot s6 a kim.

2. Mét sé vi du vé ndi dung file dau vao ciia mét chuong trinh MOPAC

a) File dau vao cho phép tinh trén mét nguyén tir

Am1 triplet

Oxygen triplet atom

Nguyen tu oxygen

O
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Dong 1: "Am1 triplet vectors" la dong lénh dé yéu cau may tinh thuc hién cac phép tinh.
"Am1" la tir khoa tuong ung véi phuong phap ban kinh nghiém AM1; "triplet" la tir khoa dé
xac dinh nguyén tir O co 2 electron doc than. Dong 2: "Oxygen triplet atom" va dong 3 la cac
dong ki tu do nguoi dung viét va khong anh huong dén phép tinh. Dong 4 “O” dé dinh dang
nguyen tu O.

b) File déu vao cho phép tinh trén phdn tir hai nguyén tie

PM3 singlet bonds dipole mullik force

Carbon Monoxide

PM3 bond length optimization

%

O 0.9550 1 I D9

Dong 1: "PM3 singlet bonds dipole mullik force" 1a dong 1énh dé yéu cau may tinh thuc
hién phép tinh. Tu khoa "PM3" tuong ung voi phuong phap ban kinh nghiém PM3; "singlet"
cho biét tat ca cac electron trong phén tir da ghép déi; tir khod "dipole" yéu cau may tinh thyc
hién phép tinh mo-men ludng cuc cua phan t; tir khoa "mullik" yéu cau may tinh phan tich
mat do electron/mat do di¢n tich theo phuong phap Mulliken; tr khoa "force" yéu cau may
tinh thuc hién phép tinh cac tan s6 dao dong chuin ctia phan tir. Dong 2 va 3 1a cac ki tu do
nguoi dung viét va khong anh huong dén phép tinh.

Dong 4: "C" xac dinh nguyén tr carbon.

Dong 5: "O 09550 1 1 0 0". Ki tur "O" xac dinh nguyén tir O; "0.9550" xac dinh d¢ dai
lién két CO. S6 “17 thir nhat dé yéu cau may tinh t6i wu lién két CO nay (néu thay bang “0”
may tinh s& khong t6i uu). Doan ki tu "1 0 0" dé xac dinh lién két, goc lién két va goc nhi
dién, trong d6 s6 “1” ¢ nghia la d6 dai lién két & dong nay (0.9550) tuong ung voi lién két
gitra nguyén tir & dong nay va nguyén tir thir nhat (1a nguyén tr C & dong 4), cac ki tur tiép sau
1a “0 0” vi phén tir hai nguyén tir nay khong co goc, hay goc nhi dién.

* GOI1 Y TG CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. CACH CHAY PHAN MEM MOPAC TREN WINDOWS-10

Hoat dong nay c6 muc dich 1a dé HS biét cach sir dung phan mém MOPAC duoc cai dat
trén Windows—10.

GV giang muc I Mo ddau, trang 73 SGK.

Hoat déng 2. TAO FILE DU LIEU (FILE DATA SET) BE CHAY MOT CHUONG TRINH MOPAC

Hoat déng nay co6 muc dich 1a dé HS biét cach tao file dir liéu dung dé chay mét chuong
trinh MOPAC.

GV giang muc II. Téi vu hoa cdu triic hinh hoc va tinh nhiét tao thanh ciia mot cau tric
phan tir bang phuong phap ban kinh nghiém, muc I1.1. Tao file dir liéu.
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GV 16 chirc cho HS vira doc hiéu ndi dung cua mét file dir liéu dau vao, vira doc cac
budc tién hanh, vira thuc hanh hoat dong 1 trang 68 SGK: Tao file dit liéu dé toi wu hod cdu
tritc cua phdan tie H-0. Sau khi HS doc hiéu noi dung va thuc hién xong hoat dong, GV néu
cdu hoi: Noi dung ctiia mét file dir liéu dau vao dé chay chuong trinh tinh MOPAC thuong
chira ni dung gi?

Tra loi: Tép dit liéu dau vao MOPAC thuong gom:

— Mét dong tir khoa. Mot s6 tir khoa: “AM1” dé sir dung phuong phap ban kinh nghiém
AMI1, “OPT” dung dé toi tru cau tric hinh hoc, “ENPART” dé tinh ning luong phan tir.

— Hai dong van ban do nguoi dung xac dinh.

— Ma tran Z mo ta phéan tr. Sau ma tran Z phai c6 mot dong tréng hodc mot dong s6 0.

Hoat déng 3. THUC HIEN MOT CHUONG TRINH TINH MOPAC

Hoat dong nay c6 muc dich 1a dé HS chay duoc mét chuong trinh MOPAC tinh t6i wu
hoa cau tric va tinh nhiét hinh thanh cua phan tu H,O.

GV t6 chirc hoat dong cho HS vira doc cach tién hanh, vira thuc hanh hoat dong 2, trang
68 SGK: 76i uu hod cau triic cua phdn tie H>O bang phwong phap ban kinh nghiém.

GV b6 sung: gia tri nhiét hinh thanh cua phan tr H,O ¢ trong file “H20 AM1.out”.
Hoat déng 4. POC FILE KET QUA VA SU DUNG KET QUA CUA CHUONG TRINH MOPAC

Hoat dong nay co muc dich la dé HS doc va sir dung duoc két qua tinh t6i wu hoa cau tric
va tinh nhiét hinh thanh ctia phan ta H,O.

GV giang muc /II. Cach doc file két qua va sir dung két qua, muc 1. 1. Cach doc file két
qua, trang 69 SGK.

GV to chirc hoat dong cho HS vira doc cach tién hanh, vira thuc hanh hoat dong 3, trang
69 SGK: Poc file két qua va st dung két qua tinh toi wu hod cdu triic cua phdn tir, tinh nhiét
tgo thanh va néng lwong phdn tw cua H-0. GV huéng dan HS mo file “H20 _AM]1.out”, tim
dén cac doan van ban nhu duoc trich dan o trang 69 va 70 SGK.

GV yéu cau HS tim trong file diu ra ctia phép tinh, file “H20_AM].out” gi4 tri nhiét
hinh thanh cta phan tr H;O. GV bo sung: nhiét hinh thanh cua phan tir H,O tinh duoc trong
pha khi bing phuong phap ban kinh nghiém AM1 gan véi gia tri thuc nghiém.

Tiép theo GV t6 chirc hoat dong cho HS vira doc cach tién hanh, vira thuc hanh hoat dong
4, trang 70 SGK: Xdc dinh do dai lién két va goc lién két trong file két qua tinh t6i 1w hoa cdu
tric cua H-O. GV hudng dan HS mo file “H20_AMI out”, tim dén cac doan van ban nhu
duoc trich dan ¢ trang 70 SGK.

GV yéu cau HS tra 16i cau hoi 1.
Hoat déng 5. SU DUNG KET QUA TINH T6I UU HOA CAU TRUC PE THAY PUOC
CAU TRUC HINH HOC CUA PHAN TU H0

Hoat dong nay co6 muc dich la dé HS sir dung két qua tinh t6i uu hoa cau tric bing phan
mém MOPAC dé biéu dién duoc cau triic phan tir nude bang phan mém Avogadro.
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GV giang muc /11.2. Sw dung file két qua dé hién thi hinh hoc phdan tir. GV 16 chuc cho
HS thuc hién hoat dong S trang 70 SGK: Swr dung két qua tinh 10i wu hod cau triic dé tha‘fy
dieore cdu triic hinh hoc cua phan tir H-O. GV hudng dan HS doc cac budc tién hanh, GV thuc
hién mau cac budc roi yéu cau HS thuc hién. Trong luc tién hanh cac budc ciia hoat dong, HS
xem hinh 11.1 trang 71 SGK.
Hoat déng 6. HIEN THI CAC THAM SO CAU TRUC CUA MOT CAU TRUC PHAN TU

BANG AVOGADRO

Hoat dong nay ¢6 muc dich la dé HS sur dung phﬁn mém Avogadro dé hién thi duoc cac
tham s6 cau triic ctia mot phan tir (ttr d6 HS co thé so sanh dugc cac tham s6 cau tric cia cac
chat trong cung mot day dong dang hodc trong ciing mot nhom).

GV t6 chire cho HS vira doc cach tién hanh, vira thue hanh cac budc hién thi tham s cau
truc, trang 72 SGK. Xem hinh 11.2 trang 72 SGK.

GV yéu cau HS thuc hién cac yéu cau ctia cau hoi 2 va 3, trang 74 SGK.
Hoat déng 7. GHI NHO, TONG KET

O hoat dong nay, GV ¢6 thé cho HS tur tom tat ngan gon nhitng ndi dung/viéc ma HS da
thue hanh trong bar.

GV tong két ngin gon cac ndi dung kién thirc, ki nang ma HS da linh hdi duoc & bai
thuc hanh.

* HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. D6 dai lién két O—H va goc lién két HOH trong phan tir nudc, tinh t&i vu duoc theo
phuong phap AM1 lan luot 1a 0,96 A va 103,5 A. Két qua nay gan vdi cac gia tri thyc nghiém
da cho.

2. File dir liéu dé t6i uu hoa cau tric, tinh nhiét hinh thanh va nang luong phan tir cia NHs:

AM1 OPT ENPART

NH3

Geometry Optimization

H 000000 000

N1011000 000 100

H101110701 000 210

H10111070112001 231

File dir liéu dé t6i wu hoa céu triic, tinh nhiét hinh thanh va nang lugng phén tir cia CHy:

AMI1 OPT ENPART

CH4
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Geometry Optimization
H 00 0000 000
C1.1010.00 000 100
H1.10110501 000 210
H1.1011050112001 231
H110110501-12001 231

3. Cau truc hinh hoc cua phéan tu NH; va CH,4 hién thi b%’mg ph?m mem Avogadro dugc

the hién ¢ hinh 11.1.a), 11.1.b) dudi day.

A Cartesian Editor X
Sortby | (None) -
H 0.0000000000 0.0000000000 0.0000000000
2] 0.99898959%20 0.0000000000 0.0000000000
H 1.3181962500 0.9459472240 0.0000000000
H 1.3161356840 -0.4454159880 -0.8360514930

>
sver R x| CIL R (& B e ]

a)
-
Sortby  (MNone) -
H 0.0000000000 0.0000000000 0.0000000000 A
H 1.1117247240 0.0000000000 0.0000000000
H 1.4835189190 1.0485202600 0.0000000000
H 1.4811786570 =-0.5250083190 -0.9076221800
B 1.48143%41420 ~0.5253174600 0.9073228740
v
€ >

woros < n )L s ]

b)
Hinh 11.1. a) Céu triic hinh hoe cia phdn tie NH;; b) cdu trire hinh hoc phan nr CHy

(Hinh minh hoa duoc chup tir phin mém Avogadro)
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. Cac tham so céu tric cia phan tu NH; va CHy hién thi bﬁng ph?m mém Avogadro duoc
the hién ¢ hinh 11.2a), 11.2b) dudi day.

A Angle Properties ? X
Type Start Atom Vertex End Atom Angle (%) »
Anglel ' HNH H1 N H3 1085
Angle2  HNH H2 N H3 108.6¢
Angle3  HNH H1 N H2 1087,
oY
Type Start Atom End Atom Bond Order Rotatable Length (A)
Bond 1 H-N H3 N 1 No 0.998979
Bond2  H-N H1 N 1 No 0.95899
Bond 3 N-H N H2 1 No 0.998673
a)l
A Bond Properties ? X

Start Atom End Atom Bond Order Rotatable Length [A)

Bond 1|

H C 1 No 1117
Bond 2 H-C H C 1 No 111172
Bond 3 C-H 4 H 1 No 111249
Bond 4 C-H C H 1 No 1172

A
Type Start Atom Vertex End Atom Angle (")
Anglel  HCH H C H 1094101
Angle2  HCH H C H 109.5138
Angle 3 HCH H C H 109.4282
Angled  HCH H C H 109.5240
Angle 5 HCH H C H 109.4273
Angle6  HCH H ( H 109.5238
b)

Hinh 11.2. Hién thi cdc tham s6 cau triic cua a) phan e NHz; b) phan tie CHy
(Hinh minh hoa duge chup tir phin mém Avogadro)

Chung ta th:“iy do dai lién két O—H (0,96 A, xem Hoat dong 4) nhfi') hon doé dai lién két
N—H (0,999 A) va nho hon do dai lién ket C—H (1,11 A). Goc lién ket HOH (103.5°, xem
Hoat dong 4) nho hon goc lién ket HNH (108,5%), va nho hon goc lién ket HCH (109,5°).

Céac do dai lién két va goc lién két tinh dugc ¢6 thé co sai khac so véi s6 liéu thyc
nghiém, nhung d6 dai lién két X—H giam dan khi X lan luot 1a C, N dén O; goc lién két HXH
cting giam dan theo chicu tuong tu.
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* GOI1 Y KIEM TRA, DANH GIA

Dé bai

1. Tao file dir liéu va thuc hién phép tinh t61 wru hoa céau tric cua phaén tu, tinh nhiét hinh
thanh cua phan tu SiH,, PHs, H2S bang phan mém MOPAC.

2. Sir dung két qua tinh toi uu hoa céu tric dé thiy duoc cau tric hinh hoc, hién thi duoc
cac tham sé cau trac cua phan tir SiHy, PHs, H,S. Tur do thay dugc xu hudng bién doi do dai
lién két H-X va goc lién két HXH (X 1a Si, P, S).

Péanh gia

Céu 1 hodc Céau 2: Danh gia NL VDKT & mue 1.

Ca 2 cau 1, 2: Panh gia NL VDKT & miic 2.
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