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LOI NOI DAU

Sach giao vién Hoa hoc 11, bo sach Két noi i thirc véi cude Séng clia Nha xuat ban
Giao duc Viét Nam, la tai lidu tham khio cho giao vién trong viée xay dung ké hoach day hoc
va giang day mén Hoa hoc 16p 11. Sach duge bién soan bam sat theo Chirong trinh Giao duc
ph théng mén Hoa hoe do B Gido duc va Pao tao ban hanh ngay 26 thang 12 nim 2018.

Sach gido vidn Hod hoc 11 bd sung mét s6 ndi dung khoa hoc, gidi thidu phuong an day
cac bai hoe trong sach gido khoa, hudng dan to chire cac hoat dong hoe tap da dang mang tinh
kham phé, dua trén thi nghiém va tinh hubng thue tién cta cude sdng, hudng dan gido vién
gitip hoe sinh md 1dng hifu biét vé& hoa hoc, phat trién ning luc va trau dbi phAm chét, ddng
thoi dinh hwdng cho hoc sinh Ira chon nganh nghé lién quan dén hoa hoc.

Sach gdm hai phin:

Phan mot. Huéng dan chung

Phan mot 2161 thigu nhitng dac diém co ban clia chirong trinh giao duc mén Hoéd hoc 2018
cap Trung hoc phd thong va sach gido khoa Hod hoc 11.

Phan hai. Huéng dan day hoc

Phin hai tip trung vao viéc gidi thidu cac phuong an td chite hoat dong day va hoc cho
timg bai. Ma1 bai déu ¢o cac muc chinh sau day:

I. MUC TIEU

II. CHUAN BJ

I11. THONG TIN BO SUNG

V. GOIY TO CHUC CAC HOAT PONG DAY, HOC

V. HUGNG DAN TRA LGOI CAU HOI TRONG SGK

VI. GOI Y KIEM TRA, PANH GIA

Céac phuong an t& chiie hoat déng day va hoe trong mdi bai bao gdm tir ndi dung, hinh
thire & chire, phurong thite danh gia, nhitng didu can luvu y,... dén phan phoi thoi gian déu chi
la nhiing goi v. Cac thay, c6 giao tuy v lwa chon, diéu chinh, sang tao ra cac phuong an riéng
ctia minh sao cho phil hop vl dic diém cta hoc sinh, didu kién day va hoc & dia phuong,
treong va 1op.

Mong ring cudn sach nay ¢é thé gop phén gitip cac thay, ¢d day tét mén Hod hoc 16p 11.
Cac tac gia rat mong nhan duge y kien dong gop, nhan xét ctia cac thay, ¢d va ban doc.

Cac tac gia
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Phén mét HUGNG DAN CHUNG

1. MOT SO DAC PIEM CUA CHUGNG TRINH HOA HOC 11

1. DAC PIEM MON HOC

G cfip THPT, Hoa hoe 14 mén hoe thude linh vie khoa hoe tiy nhién durge lya chon theo
nguyén vong va dinh huwéng nghé nghidp ctia HS. Chuong trinh ¢6 phin danh cho moi HS va
phén cac chuyén d& hoe tip danh cho nhitng HS ¢6 y8u thich khoa hoc tw nhién va ¢é dinh
huréng cac ngant, nghé ¢6 lidn quan va str dung nhidu vé hoa hoe. Trén co s& yéu cau trang bi
cho HS kién thitc nén tang & gial doan giao duc co ban, chuong trinh Hoa hoc danh cho moi
HS trinh bay nhiing néi dung c6t 15 va thiét thue nhat cia Hoa hoe, trong do ¢hi trong dén
cac ndi dung mang tinh tmg dung cao trong ¢dng nghd va ddi sdng.

Phirong phap thire nghi€m la phwong phap c¢o ban clia Hoa hoc hoe nén chwong trinh coi
trong viéc rén luyén cho HS NL tim hidu cac thude tinh ctia ddi tirong Hoa hoc thong qua thi
nghiém, thare hanh.

Chuong trinh tip trung vao viéc hinh thanh va phat trién NL nhan thic hod hoe, chiém
linh tri thite va vén dung kién thite, ki ning di hoc, d& tim hidu va giai quyét cac vin dé hod
hoc, khoa hoc tir nhién trong hoe tap cling nhu ctia thue tién cude séng.

Chuong trinh gép phén hinh thanh va phét trién phAm chit ctia HS théng qua vide dinh
hinh va phat trién thé gidi quan khoa hoc, tinh véu qué hirong dét mede, tén trong cae quy luft
cla tir nhuén, gitt gin va bao vé thién nhién, tng x1i véi thién nhién mdt cach khoa hoc, phu
hop véi yéu ciu phat trién bén viing.

2. QUAN PIEM XAY DUNG CHUGNG TRINH

— Churong trinh mén Ho4 hoe duoce xay dung dira trén nhiing quan diém co ban sau:

Ké thira va phat huy cac vu diém cta chwong trinh Hod hoc hién hanh, tiép thu kinh
nghidm x4y dung chuong trinh Hoa hoc ctia cie nude ¢d nén gido duc tidn tidn trén thé gidi,
ddng thoi tiép can cac thanh tuu hidn dai eta khoa hoe gido duc va khoa hoe Hoa hoc phi hop
v6i trinh d6 nhan thic, tim 1 1ta tudi cia HS va didu kién phat trién x3 hoi ctia nude ta.

— Chu trong ban chat, v nghia ctia cic d6i tuong hoa hoc, d& cao tinh thue tién, tranh
khuynh huéng ning vé tinh toan. Chuong trinh tao didu kién d& GV gitip HS phat trién tur duy
khoa hoc, rén luyén cac dirc tinh t tin, trung thue, kich thich hing thii hoe tap cia HS, tang
cuong kha nang van dung kién thitc va ki nang Hoa hoc vao thue tién cude séng.

— Coi trong cac phuong phap dic thi cia hoa hoc, gép phan phat huy tinh chi déng va
sang tao ctia HS nham hinh thanh va phat trién cac NL dic thi ¢tia mén Hoé hoe.

— Chuong trinh duoe xiy dung theo hudng md, khong quy dinh chi tiét v& ndi dung day hoc,
chi quy dinh nhitng yéu cau HS can dat, chi dua ra cac dinh nghia cu th cho cac khai niém, cac
phat biéu cu thé cho cac dinh luft trong trrding hop ¢é thé ¢6 nhitng cach hidu khac nhau.



1. MQT SO DE\C PIEM CUA SACH GIAO KHOA HOA HOC 11
1. QUAN PIEM BIEN SOAN
1.1. Tuéan tha dinh huéng déi méi gido duc phd théng

Vi dinh huéng doi méi giao duc pho thong duge thé hién trong muc tiéu gido duc cla
chwong trinh gido duc phd théng nén dbi vai vide bidn soan SGK thi tun thi dinh hudng déi
mdi gido duc phd théng thue chat 1a tudn thi cae yéu cdu can dat dbi voi timg ndi dung kidn
thire, ki ning quy dinh trong chwrong trinh Hod hoc 11. Viéce tuan thu nay do hot chat che,
theo cau chit trong chuong trinh.

1.2. Bam sét cac tiéu chuan vé sich gido khoa theo quy dinh trong Théng tu sé
33/2017/TT-BGDDT

Théng tu nay quy dinh vé tidu chudn, quy trinh bién soan, chinh sira SGK, tidu chudn té
chire, ¢4 nhan bién soan SGK, td chite va hoat déng ctia Hoi déng qude gia tham dinh SGK.
V& tidu chuin SGK, Théng ti 33 quy dinh tir nhitng nguyén tic chung nhw ndi dung va hinh
thite SGK phai phtt hop véi quan diém, duong 181 ctia Pang, tuin thi hién phap, phap luét
mrde Vit Nam, khong mang dinh kién vé sic toc, ton gido, nghé nghiép, gidi tinh,... dén
nhitng quy dinh cu thé vé cdu tric 4 phin clia SGK (chuong hoidc chil d8; bai hoe; giai thich
thuat ngit; mue luc), cau trac 4 phan cia ting bai (md dau, kién thie mdi, luyén tip, vin
dung). Tat ¢i nhitng quy dinh trong Théng ti: nay duoe thue hidn nghidm tic trong SGK.

1.3. Lua chon va trinh bay néi dung cta sach

Ngoai viée tudn thi dinh hréng déi méi cin ban va toan dién giao duc phd théng va bam
sat cac tidu chuan SGK trong Thong tur 33 cua B Gido duc va Pao tao thi viée bién soan
SGK Hod hoc 11 con phai thé hién thong didp “két ndi tri thire voi cude séng” ctia bd sach.
Tw twdng chi dao viéc bién soan SGK Hod hoe 11 cliia nhom tac gia la coi trong viée phat
tridn toan dién pham chat va NL ctia ngudi hoe nhung khdng coi nhe vai trd ctia kign thire.
Kién thic trong SGK Hod hoc 11 duwoc coi 1a chit lidu, 1am co s& cho viée gitip HS hinh
thanh va phat trién cac phim chit v NL cin ¢6 trong cude song hién tai va tuong lai.
Theo céch tiép cin d6, cac kién thire dirge Ira chon va trinh bay trong SGK Hod hoc 11 phai
dam bao:

(1) Phan anh nhiing van dé ctia cude song, trong do chu v dén viée ¢dp nhit nhitng thanh
tuu ctia khoa hoc va ¢dng nghé, phti hop voi vian hoa va thire tién Viét Nam.

(2) C6 nhidu ndi dung ting dung thue t& va ¢6 tie dung tich cue dén vide phat tridn phim
chét va NL ctia HS.

Vi du; tinh chét ctia hop chit ion 14 kién fhnte d8u ¢6 trong SGK theo chuong trinh 2006 va
SGK theo chuong trinh 2018, nhung trong SGK theo chuong trinh 2018, ndi dung nay duge bo
sung phan thue hanh va cha trong gan kién thie véi ung dung trong thue t€ va san xuat.

(3) Co nhitng ndi dung mang tinh dién hinh va ¢ v nghia hién tai va tiong lai.



(4) Cé ndi dung, phuong phap phu hop véi dic diém tAm sinh 1i va trai nghiém ctia Iira
tudi. Do d& duge trang bi mdt sd kién thire, ki ning nhat dinh vé Hoa hoc & mén KHTN bic
THCS, HS s& duge hoc Hoa hoc theo quy trinh nghién citu khoa hoc, sit dung cac phurong
phap ¢6 tinh dac thu cia moén Hoa hoc nhwr phirong phap thire nghiém, phuong phap mo
hinh,... dé ¢ thé van dung chung vao vigc tim hiéu thé g161 hoa hoc. Viée lwa chon cac kién
thire trong SGK Hoa hoc 11 khdng chi tap trung vao ndi dung ma con phai dac biét chi y toi
phuong phap hinh thanh va phat trién NL.

Con duong tir duy, hinh thanh kién thitc cia HS cling duge dic biét chi trong. Co 86 1i
thuyét cla viéc nghién ciu cAu triic va tinh chét 14 cong cu dé HS tim hidu cac chat cu thé
théng qua cac thi du va phéan tich cu thé.

(5) Lura chon va trinh bay kién thite theo huéng tinh gian hop li theo ding y8u céu cla
chirong trinh. Cu thé 1a:

— Tép trung vao ndi dung co ban, cbt 181 va gidm bot nhitmg chi tidt phiie tap, chira thie su
can thiét nhung van dam bio cho viée hinh thanh kién thitc co ban gitp HS vén dung ngay
vao trong cudc song.

— Don gian hoa ndi dung kién thire téi mire phu hop véi didu kién day va hoc hién nay &
nuace ta.

— T4n dung hinh anh, biéu bang, so 8, gidm ciu chit.

— Pam béo mic d6 yau ciu cin dat quy dinh trong chuong trinh.

— Tang cudng két ndi gifra cac 1p va cac mon hoe.

(6) Hé théng danh phap duoe st dung theo khuyén nghi cia [UPAC ¢6 tham khao Tidu
chuén Viét Nam (TCVN 5529:2010 va 5530:2010 ctia Téng cuc Tidu chuidn Po luwéng Chéit
luong, Quyét dinh s6 2950-QB/BKHCN ctia B& Khoa hoe va Céng nghé). Véi xu hudng
ngay cang hdi nhip sdu rdng, vide st dung hé théng danh phap theo chuin qube t& theo
nguyén tic khoa hoc, théng nhét, hdi nhip 14 v6 cting quan trong, tuy nhién trong qua trinh ap
dung vAn chi v dén nguyén tic sat véi cude séng. Vi du: tén cac nguyén td quen ding nhu
vang, bac, sat, ddng,... van duge viét kém danh phap qude té.

1.4. Phuong phap giang day

SGK gitip HS tir hoc mdt phan nhitng kién thitc co ban can thiét nhét cia bai hoe dudi su
hwéng dan cua GV. Cac hoat dong chinh trong SGK duge trinh bay phu hgp voi trinh d6 ctia
da s6 HS.

SGV s8 gitip GV t6 chite cac hoat dong day va hoc da dang, ap dung cic phuong phap
day hoc hign dai (day hoc dwa trén van dé, day hoc dua trén nhiém vu,...) nhim phat trien
toan dién pham chat va NL ctia HS. Mai bai hoc trong SGK Hoa hoe 11 déu duge thiét ké thanh
mot hé théng cae hoat dong tir doc hidu dén tim toi kham pha kién thite méi, ting cudng
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thire hanh va van dung kién thitc dé giai quyét cac van de cua hoc tap va cua cude song;



tir hoat ddng ¢4 nhin dén hoat dong tap thé; tir li thuyét trén 16p dén thue hanh trong
phong thi nghidm, trai nghidm cude séng; tir hoat dong trong nha truwong dén hoat déng
ngoai nha trizong.

1.5. Kiém tra, danh gia

GV danh gia toan dién HS qua viée HS tra 161 cac cau hoi va lam cac bai tap trong méi ndi
dung hoc tap va ngay trong khi thire hién cac hoat dong hoc tap theo danh gia qua trinh, danh
gia thuong xuyén, dinh ki. GV hudng dan va giup HS trong 16p danh gia ddng déng va HS tir
danh gia két qua hoc tp ctia minh qua ting néi dung di hoc. Tl cac két qua danh gia, GV ¢6
the thay doi ndi dung va phuong phap day hoc dé HS tur tin hon va né luc hon trong hoe tap.

1.6. Nhiing néi dung thay déi trong sach gido khoa Hoa hoc 11

Nhing noi dung thay doi trong SGK Hod hoc 11 chuong trinh 2018 so véi SGK Hod hoc 11
chirong trinh 2006 nhur saw:

a) Co 8¢ hod hoc va hod hoc vé co

« Nai dung thay déi:

— Kién thiic cia phin phan ting thuin nghich v cin bing hod hoe, duoc bd sung va
chuyén tir 1&p 10 (chuong trinh 2006) sang;

— Kién thite v& don chat va hop chét clia nguyén to sulfur dwoe chuyén tir 1op 10 (chuong
trinh 2006) sang.

* NGi dung giam tai:

— Kién thire vé phosphorus, carbon — silicon.

— Phan phén boén hoa hoc duge chuyén sang Chuyén dé hoc tdp Hoa hoce 11.

b) Hoa hoc hiru co

* Noi dung thay doi:

— Cung cap kién thiie va ki ning tach, tinh ché cac hop chat hitu co.

— B sung kién thiie phd khéi luong (MS) dé xéc dinh khéi lvong mol va nghidn ctiu ciu
tao hop chét hitu co.

— B& sung kién thic v& phd hong ngoai (IR) d2 nghidn ctiu cdu tao va gitp nhan biét mot
6 nhom chire dic trung trong hoa hoc hitu co.

— Ki nang thue hanh hoa hoe hitu co va kién thie vé& diu mé, ché bidn dau mé duoe
chuyén sang sach Chuyén dé hoc tép Hod hoe 11.



2. CAU TRUC SACH GIAO KHOA HOAHOC 11

2.1. Cau trac chuong

SGK Hod hoe 11 duge viét theo chwong. Sach ¢ 6 chwong, gbm 25 bai.

M&i chuong déu ¢6 ba phén:

@) Cde bai hoc: trinh bay chi tiét cac ndi dung hoc tip va céc hoat dong hoc tap.

b) Téng két chuwong: néi dung ctia phan nay gom so do kién thite ctia chuong; bai tap
cudi chuong.

¢) Phén kié'fz thire mé réng: d& cip cac thanh tiru khoa hoc va céng nghé hidn dai; mot s6
chirong cung cap nhitng thong tin mang tinh hudng nghiép cho HS.

2.2. Cau truc bai hoc

Céc bai hoc trong SGK Hod hoc 11 ¢o cAu tric nhu sau: mé dﬁu; kham pha; luyén tap va
van dung (thong qua cac hoat dong va cau ha duge 1ong ghep trong sudt tién trinh cia bai
hoce); két thic bai hoc ¢chot cac kién thire, ki nang va NL c¢tia HS.

Mo dau: dan dit HS tiép can bai hoe mdi bang su tao déng lue kham pha, k&t ndi cée tri
thire da bigt, dinh hwdng vao van dé s€ hoc vai tir the cia ngudi nghién ciru.

Khdam pha: x4y dung tr1 thitc man dwra trén tran nghiém cta HS. HS thire hién cac nhiém
vu hoc tap nhur doc hiéu céc ndi dung khoa hoc hay thue hién thi nghiém dudi sy huéng dan
clia GV d& tim toi, kham pha tri thie. Vi du, HS duoc gidi thidu vé khai niém phan ting thu
nhiét va toa nhiét qua doc hidu va mt ra quy luat.

Hogt dong: HS true tiép quan sat cac hinh anh hay true tiép thuwe hidn thi nghidém, qua
trinh th nghiém va trai nghidm dé phat hién, hinh thanh tri thirc méi va van dung tri thire méi
vao cac tinh huéng gia dinh hodc tinh hudng trong thue t& cude séng.

Céu héi: HS ty tra 101 cdu hoi, giai bai tip van dung d& hidu & vén d& nghién ctru, phat
trién NL tu duy, NL vin dung kién thite dd hoc, gitp GV danh gia dung viée hoc tip ctia HS.

Em dd hoc: néu ra yéu cAu tbi thidu vé kién thire, Ki nang c¢o ban cta bai hoc HS can
co duge.

Em ¢ thé: néu ra yéu cau tdi thibu v& NL ctia HS trong vide van dung kién thie di
hoe d& giai quyét tinh hubng thue tifn ctia cude sdng lidn quan dén ndi dung da hoe.

Ngodi ra, trong sach con ¢ cac ndi dung lidn k&t bai hoc voi doi séng, céc tri thie md
1ong tao nidm say mé kham phé khoa hoe va mé ra dinh hudng hoc tap, nghin ctru khoa hoc
cho HS.



Phan hai HUGNG DAN DAY HOC

4 " CHUGNG 1.CAN BANG HOA HOC

Bai 1. KHAI NIEM VE CAN BANG HOA HOC

{1 >MUCTIEU

Sau bai hoc, HS sé:
— Trinh bay duoc khai nidm phan Gng thuin nghich va trang thai cfn bing ctia mét phan
uing thuin nghich.
— Viét duge bidu thire hing s6 cin bang (K) ctia mdt phan tng thuin nghich.
— Thire hign duge thi nghiém nghién ciru anh hwdng ctia nhigt do té chuyén dich can b%'m,g:
(1) Phan tmg: 2NO; &2 N0y
(2) Phan tng thuy phéan sodium acetate.
— Van dl_l]’lg dugc nguyép li{chuyén‘ dich cn bang Le Chatelier dé giai thich anh hudng
ctia nhiét d§, nong dg, ap suat dén can bang hoa hoc.

¢(II) CHUAN BI
— GV chuéin bj hinh 4nh phan ting d6t chiy khi methane, md hinh hai thi nghiém phan ting:
H,+ I, — 2HI
va 2HI — Hy+ I
— M®&i nhém HS chudn bi 1 to gidy A0 dé v& db thi.
— Dung ¢y, hoa chat d& thire hién céc thi nghiém di dwrge hudng dan trong SGK.

(III THONG TIN BO SUNG

1. Phan ung mét chiéu va phan ung thuan nghich

Bing 1.1. Cdc dic diém ciia phén vmg mét chiéu vé phan ting thudn nghich

Phan tng mot chiéu Phan rng thuin nghich

Phan 1img chi xay ra mdt chiéu tir chét phan | Trong cing diéu kién, phén iing xay ra theo hai
irng tao thanh chat san pham. chiéu trai ngwge nhau.

Céc chit san phim khéng phén tmg lai | Trong clng diéu kién, cac chét ddu phan timg véi
duoc véi nhau tao thanh chit dau. nhau tao thanh cac chét san phém, df’}n,g thoi cac
chét san phim phan ting dwge véi nhau ¢ tao
thanh chét ddu. Du chét dau 14 chat phan g cia
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Phan ttng médt chidu

Phan ting thuin nghich

phin 1mg thuin hay phan tmg nghich thi cudi
cling d&u thu dwge lwong cac chat gidng nhau.

Biéu dién PTHH dung miii tén chi chiéu
phan tmg;

Biéu dién PTHH dung hai nita miii tn nguoc
chiéu nhaun =

Chidu tir trai sang phai 13 chidu phan wng thuin,
chiéu tir phai sang trai 13 chidu phan ting nghich.

Phan ting xay ra hoan toan.

Phan tng xay ra khong hoan toan.

Vi du

2Mg+ 0, 5 2MgO

Zn+2HCl —> ZnClL +H,

Na,CO; + 2HCL —> 2NaCl + CO; +H,0

Vi du:

250; + O; = 280;

CH,COOCH + C,H;OH — CH,;COOC,;Hs +H,0
30; &= 20;

2. Hing s6 can bang
P&i véi phan ing thuin nghich tng quat;
aA+bB — cC+dD
_ [y

K
[APBP

Hang s6 cén bang chi phu thude vao nhiét do va ban chit cia phan ting. Hang sb ¢an bang
dac trung cho mic d6 tién trién ctia phan tng. Gia tr hing s6 cin bang cang 16n thi phan ting
thuin cang chiém vu thé hon va nguoe lai, gia ti hing s6 ¢in bang cang nhé thi phin tng
nghich cang chiém uu thé hon.

Bén canh vide tinh hing s6 Kc, d&i véi cae phan ting xay ra trong pha khi, nguoi ta eon
¢hra ra bidu thite tinh hé'mg s Kp hoic K.

_Pepp XCXp
B ; =
PRE oxixg
Trong d6, P 14 ap suit ridng phan ctia ting chat khi, x 13 phin mol ctia timg chét khi.

i
r,

P, 14 p suét chung ctia hé, x; 1a phin mol ctia chit i va duge tinh bing ti 18 s6 mol chat
khiiva téng s mol khi ciia hé.

Vi du

&t can bang: No(g) + 3Ha(g) = 2NHas(g)

Ap sut riéng ph?m cla fimg chét khi P,=P,-x, %, =

2
_ PNH3 : X NH;
K—P - 3 = T 3
PH2PN2 XH, XN,
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Biéu thire lién hé gifta cac dai lwong Ke, Ko, Ky
Kp=Kec- (RT)*" =K, - P*"

An = I s phén t san pham — T s6 phéin t chit dau.

Néu An =0 thi Ke =Kp =K.

Mot cach chinh xac, bifu thie clia hing s6 cin bang duge thist 1ap dwa vao didu kién can
bing nhiét déng: AG = -RTInK.

Trong dé: G la ning lugng tir do Gibbs;

R 13 hing s6 khi, R =8,314 JK 'mol™;
T la nhiét d6 cua phan ting (tinh theo dé Kenvin),
K 14 hing s6 cin bang ctia phan ting.

D4 phil hop quy wde toan hoe, trong bidu thitc tinh gi4 tri Ke, C, 14 fi s g— C, 1a néng 4
chuén va ¢ gia tri bang 1 mol/L; P;1a i s6 %, P, la ap suit chudn va c6 gia tri 1 atm, nén
hing s6 K, Kp khong ¢6 thit nguyén dé duéi diu logarit hay In chi 1 tri s.

Trong bai toan thue t&, khi phan tng ¢ An # 0, tri s6 c¢Ga hang s6 ¢én bang K ¢6 thit
nguyén thich hop.

3. Su chuyén dich can bang hoa hoc

T thue nghiém, nha hoa hoc ngudi Phap Le Chatelier d3 dwa ra mét nguyén 1i mang tén
ong nhur sau:

Mot phén vmg thudn nghich dang & trang thdi cdn bang, khi chiu mét tée déng bén ngodi
nhur bién d6i néng db, nhiét b, dp sudt thi cdn bing s& chuyén dich theo chiéu lam gidm tic
dong bén ngodi do.

@) Anh huong cuia nhiét do

Néu ting nhist do, cin biang chuyén dich theo chidu lam giam nhiét d6, ¢é nghia 13 can
bing chuyén dich theo chiéu phan g thu nhiét va nguoe lai.

Néu can bang c¢6 AH,, > 0 (phan timg thu nhiét) thi khi tang nhidt do cin bang chuyén dich
theo chiéu thuan va nguge lai.

V& mit dinh lwong, anh hudng clia nhidt dé tdi can bang hoa hoc duge bidu dién bing
phuong trinh Van’t Hoff (nha hoa hoc ngwol Ha Lan).

4]
nKe _ZAH® 1 1,
K, R %, L

Trong d6: K 1a hing s6 cin bang clia phan tng;
AH® la nhiét ctia phan tng;
R 13 hing s6 khi, R =8,314 JK 'mol ;
T la nhi€t do cua phan ung (tinh theo d¢ Kenvin).
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Néu AH,, > 0, khi ting nhiét d6 (T, > T1):

—AH® 1 1
(———) >03ln& >0= K> Ky
R T, T Ky

Céan bang chuyén dich theo chidu thuin, phu hop vdi nguyén li chuyén dich cin bang
Le Chatelier.

b) Anh huéng ctia nong dé

Khi ting néng d6 ctia mét chit thi ¢in bang chuyén dich theo chiéu lam giam ndng d6 cla
chat do va ngugc lai.

Vi vy, khi ting ndng dé ciia cac chit tham gia phan tng thi ¢dn bing chuyén dich theo
chiéu lam giam nong do cac chat do, tirc la theo chieu thuan.

Mit khac, néu giam ndng db ctia chit san phdm thi cin bang chuyén dich theo chiu lam
tang nong dé ctia chat do, tie 1a ciing chuyén dich theo chidu thudn.

Nhur vay, mudn cin bé'mg hoa hoc ohuyén dich theo chidu thuin cin ting n&‘mg do cua cac
chat tham gia phan tmg va lam gidm nong do ctia cac chat san phim.

¢) Anh hudng ciia dp sudt

Trong mdt hé kin, sy thay ddi cta ap sudt ti 18 thuin voi su thay ddi ctia b mol khi.

Khi ting 4p sut, cin bang chuyén dich theo chifu 1am giam ap suit, tic 14 theo chidu lam
giam s0 mol khi va nguoc lai.

Péi vai cae phan ting ¢ An = 0, su thay ddi ap suft khong anh hudng dén sw chuyén dich
can bang.

Néu phan ting ¢6 An < 0, khi ting ap sudt, c¢in bang chuyén dich theo chiéu thufn va
nguoce lai.

{IV) GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOI BONG

GV chuén bi hinh anh minh hoa (néu ¢6) hoic PTHH ctia mdt sb phan tng.

Xung quanh ching ta ¢é rit nhidu phan tng hod hoc dang didn ra, ¢é nhiing phan ting
trong do cée chat ddu chuyén hoa hoan toan thanh san phim: vi du phan tng dt chiy than gb,
phan ting hoa tan kim loai bing acid, phan ting trung hoa acid — base,... va ciing ¢6 nhidu
phan tng ma du tién hanh bao 1au, cac chit dau ciing khéng chuyén hoa hét thanh san phim,
phan tng xay ra khéng hoan toan, sau phan tng van ¢é mit cac chat dau chua phan tmg hét,
phan tng ¢6 hidu suit khéng cao. Vi du: & 16p 10 di hoc phan ting gifta hydrogen véi iodine,
hodc phan tmg chlorine tac dung vé mrée.

Tai sao lai nhw vay? Co cach ndo d& lam ting hidu suét ctia cac phan ing loai nay khéng?
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Hoat déng 2. PHAN UNG MOT CHIEU VA PHAN UNG THUAN NGHICH

e GV gidi thidu hinh anh phan tng dét chay khi methane hodc dét chay than.

CH4+ 20, i} CO;+ 2H,0 (1)

GV nédu dic didm cta phan tng (1): cée chit sin phim khong phan tng duoc véi nhau dé
tao lai thanh cée chat dau. Phan tng o dic diém nhu vy duoe goi 1a phdn ing mét chidu.

GV dat cau hoi: Vdy cé phdn ting nao ma cde chdt sén pham lai phén iing dwoc véi nhau
5 tao thanh chit diu khong?

e GV gidi thiéu hai thi nghiém cting thire hién & 445 °C, trong binh kin dung tich 10 lit

Thi nghiém 1.

Ban du Sau phén émg

.2 mol khi H.
1 mol khi Hy 445 °C, binh kin gzmolkh“z

1 mol khi I, > -
1,6 mol khi HI

Thi nghiém 2:

Ban diu Sau phan Gng
450 0,2 mol khi H,

2 mol khi HI =aCbinh 0,2 mol khi I,
1,6 mol khi HI

e GV hurdng dan HS tra 161 ciu héi clia hoat dong trong SGK:

a) Vidt PTHH ciia cic phin tmg xay ra trong thi nghidm 1 va thi nghiém 2.

Thi nghiém 1: Ho(g) + In(g) — 2HI(g)

Thi nghiém 2: 2HI(g) — Ho(g)+ L(g)

b) Trong ¢4 hai thi nghiém trén, du thoi gian phan tng kéo dai bao 1au thi cac chit diu déu
¢On lai sau phan ting. Giai thich.

O thi nghidm 1: khi H, tic dung vdi I, tao thanh HI, déng théi lai xAy ra phan tung HI phin
huy tao thanh I, va H, nén du théi gian phan tng kéo dai bao 1au thi sau phin tmg céc chét
dhu H,, I, van con.

Tuong tu & thi nghiém 2: khi HI phén huy tao thanh H, va I,, ddng thoi lai xay ra phan
tmg khi H, va I, tao thanh HI nén du thoi gian phan tmg kéo dai bao 1au thi sau phan tng chét
dau HI van con.

e GV dan dat HS di dén két ludn: Phan img thudn nghich la phén img xdy ra theo hai
chiéu tréi nguoe nhau trong cting didu kién.

GV téng két cac dic diém cta phan tng mét chidu va phan tng thuin nghich theo
Bang 1.1.
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Hoat déng 3. TRANG THAI CAN BANG HOA HOC

e GV td chiic cho HS hoat dong nhém, nghién ctiu vé trang thai cn bang hoa hoe théng
qua phin tng: H, (g)+1, (g)<=2HI(g).

(?—V hudng d{?um HS tra 161 cdu héi cia hoat dong trong SGK, cac nhom HS tra 161 cau hon,
ve€ do th trén giay AQ.

a) D6 thi bidu dién sy thay ddi s6 mol cac chat theo thoi gian & thi nghiém 1 (Bang 1.1 SGK).

sémol T
2
HI
1
Hz; 2
0 »
Lt tz tz ts 15 te... Thoigian (3)

b) Nhin xét vé su thay dbi s6 mol ctia cac chat theo thoi gian.

Theo thoi gian, $6 mol H, va [, giam dan va tir thoi didm t,, s6 mol ctia H, va I, khéng
thay ddi nita.

Theo thdi gian, s6 mol HI ting din va tir thoi didm t, s6 mol HI ciing khong thay ddi nita.

¢) Viét bidu thite dinh ludt tic dung khéi lwong dbi voi phan ting thudn va phan tng
nghich, tir d6 dw doan sy thay ddi toe do ctia mdi phan ting theo thoi gian (biét cac phan tng
nay déula phan ung don gian).

Biéu thite dinh ludt tac dung khéi luong déi voi phan tng thuin: v, = k. [Ha].[L].

Biéu thire dinh ludt tac dung khdi luong ddi voi phan tng nghich: v, = k.. [HI]*

Tir hai bidu thie trén cho thay:

— Theo théi gian, 6 mol Ha, I, giam din nén [H,] va [I,] giam, tbe d6 phan tng thudn giam.

— Theo thoi gian, $6 mol HI ting dan nén [HI] ting dan, tbe dé phan ing nghich ting.

d) Bat dau tir thoi didm nao thi s6 mol cc chit trong hé phan ting khong thay déi nita?

Tir thoi didm t, thi $6 mol cde chit trong hé phan ting khéng thay déi.

GV dan dit HS nhan xét: Trong thi nghiém trén, e diu phan tng thuin ¢d tée do 1on hon
phan ting nghich va wru tién tao ra hydrogen 1odide. Theo thot gian, toe do phan ttng thuan giam
dan, toc dd phan wng nghich tang dan dén khi tée d6 hai phan trng bang nhau (Hinh 1.1 SGK).

Tai thoi diém nay, s6 mol etia cac chat hydrogen, iodine, hydrogen iodide khéng thay dbi
nita. Day 1a thoi diem phdn ing thudn nghich dat t6i trang thdi cén bing.
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GV dua ra khai niém: Trang thdi cdn bﬁng hoda hoc cua phan ung thudn nghich la trang
thdi ma tai d6 téc dé phén tng thuén bang tde dé phéan img nghich.

GV nhin manh v&i HS dic diém clia cin b%'mg hoa hoc:

— Céan bang hoa hoc 14 mdt ¢én bang dong, cac chit tham gia phan ting lién tuc phan ting
véi nhau de t{ao thanh san phim va cac chat san pham ciing lién tuc phan }'mg‘Véi nhau d¢ tao
thanh cac chat dau. Trong mot don vi thdi gian ¢o bao nhidu phéan tr chat dau chuyén thanh
san phidm thi ¢6 biy nhidu phén ti chat dau dé dwoe tao ra tir san phim.

— G trang thii ¢in bing, tc dd phan ting thudn va te dd phan tng nghich bing nhau.

— G trang thai cin bang, cé mit ca cac chit tham gia phan ting, san phim va ndng do cta
chiing 14 khong di.

Hoat déng 4. HANG SO CAN BANG

e GV b clite cho HS hoat ddng nhém, thiét 14p bidu thite hing s cin bing ctia phan 1ing;
H, (g)+1,(g)==2HI(g).

GV huéng dan HS tra 161 cau héi ctia hoat déng trong SGK:

[HIF
[H,1[1,]
Thi nghiém 1: K~ = 64,00; thi nghiém 2: K= 63,99, thi nghiém 3: K- = 64,08.
[HI)"

[H, 1L ]
va n&‘)ng d6 céc chit tai thei didm can bé'mg khac nhau.

Tinh gia tr1 K¢ = & mai thi nghiém, nhén xét két qua thu dugc.

Nhin xét; gia tri bidu thirc Ke = thay d6i khéng dang ké mic dindng dd ban dau

o GV gidi thidu déi voi phan ting thuin nghich tdng quat;
aA+bB — ¢C+dD
G E ee e wa [CI'D*
Bi€u thire tinh hang s6 cén bang ctia phan tng: K¢ = ————.
[AT'B]

GV luwuy HS:

— Hing s6 can bang Ke ctia mdt phan tng thuin nghich, chi phu thude nhidt d6 va ban
chét ctia phan ting, khéng phu thude ndng d6 ban dau cia cac chit,

— Néng b ctia chét rin duoc coi bing 1 va khong ¢é mit trong bidu thie tinh hing s6
cén béng.

GV léy vi du vé phan tng thuin nghich ¢é mit cua chéit rén va hwéng dan HS viét bidu
thite hiing s6 cfn bang cla phan tng.

e GV trinh bay v& ¥ nghia ctia hing s ¢fn bing.
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Hoat déng 5. ANH HUGNG CUA NHIET DO DEN SU CHUYEN DICH CAN BANG

e GV to chitc cho HS hoat dong nhom, thue hién thi nghiém nghién ctru anh hudng ctia
nhidt dé t6i chuyén dich cin bang théng qua phan tng;:

2NOxg) == NxO4(g) A HSee <0

(mau nau dd) {(khéng mau)
GV huéng din HS thue hién yéu cau ctia hoat dong trong SGK:

Quan sdt si thay dbi méu sdc ctia khi trong cde éng nghiém vé hoan thénh béng theo mau.

Téc dén Hitn tuo Chidu chuyén dich can | Chiéu chuyén dich cén bing
e W uong bing (thuan/nghich) (tod nhiét/thu nhiét)
Téng nhiét do Mau cia khi Theo chidu nghich Theo chiéu thu nhiét
trong éng nghiém
ddm hon
Giam nhiét @ Mau ciia khi Theo chiéu thuén Theo chiéu tod nhiét
trong 6ng nghiém
nhat hon

e GV td chire cho HS hoat dong nhém, thue hién thi nghiém nghién ctru anh hudng cta
nhiét d6 t6i chuyén dich cin bang théng qua phan tng;

CH;COONa + H,0 = CH:COOH + NaOH A HSpq >0
GV hudng dan HS thue hién yéu cau ctia hoat déng trong SGK:

Quan sdt s thay doi méu sdic ciia dung dich trong cde éng nghiém ve hoén thanh béng theo méu.

Téc dén Hién tuon Chidu chuyén dich can | Chiéu chuyén dich cin béng
i ILHIRES bing (thuan/nghich) (toa nhiét/thu nhiét)
Ting nhiét do Min dung dich Theo chidu thuin Theo chidu thu nhiét
diam hon
Giam nhiét db Mau dung dich Theo chigu nghich Theo chidu toa nhiét
nhat hon

e GV két luan:
Khi ting nhiét db, can bang chuyén dich theo chiéu lom giam nhiét do, tirc 1é chiéu phan
ung thu nhiét (A HSe > 0), nghia la chieu lam giam tdc dong ctia viéc ting nhiét do va

nguec lai.
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Hoat déng 6. ANH HUGNG CUA NONG PO PEN SU CHUYEN DICH CAN BANG
® GV to chire cho HS hoat dong nhom, thue hién thi nghiém nghién ctru anh hudng clia
ndng dé t6i chuyén dich cin bang théng qua phan tng thuy phan dung dich sodium acetate:
CH5;COONa + H;O — CH;COOH + NaOH
o GV huéng din HS thue hidn y&u ciu clia hoat dong trong SGK:
Quan sdt su thay doi mau sic ciia dung dich trong cde ong nghiém va hodn thenh bang theo mau.

Chiéu chuyén dich Chiéu chuyén dich

Thc da Hién tuon, : : :
ac dong 1en tuong can bang (thudn/nghich) | cin bang (ting/giam nong do)

Téng nong do Maundung dich Theo chibu thuan Theo chiéu lam giam nong do
CH;COONa dam hon CH;COONa

Theo chidu lam gidzm ndng d6
CH-COOH

Tang ndng 6 | Mau dung dich

CH.COOH I — Theo chiéu nghich

e GV két luan:
Khi ting néng do mét chit trong phén img thi cin bang hod hoc bi pha vé va chuyén dich

theo chieu lam giam nong do cuia chat do va ngugce lgi.

Hoat déng 7. ANH HUGNG CUA AP SUAT DEN SU CHUYEN DICH CAN BANG
GV thong bao kién thiie nhu SGK:
J‘Yhi ting ap Sz,{ci’t chung ctia hé, cén bing chuyén dich theo chidu lam gidm dp sudt, tirc [
chiéu lam gidm s6 mol khi va nguoe lai.
Péi voi phan tng thuin nghich ¢ tong hé 5 ti lwong cla cic chit khi § hai vé& ctia PTHH
béng nhau thi trang thai cfn bing ctia hé khéng bi chuyén dich khi thay ddi 4p sudt chung cfia hé.
~ D6i voi HS kha gidi, GV ¢6 thé cho HS tim hiéu ve thi nghiém Ank hudng cia dp sudt
den chuyen dich cdn bang trong muc “Em co biet”.
Hoat déng 8. NGUYEN Li CHUYEN DICH CAN BANG
Qua nghién ctru anh hudng cla cac yéu to nhiét d6, ndng do, ap suat dén sy dich chuyén
cén bing, GV gidi thidu cho HS vé nguyén li chuyén dich ¢in bing Le Chatelier.
GV silr dung mot 36 vi du cu th dé trinh bay v& viée vin dung nguyén li chuyén dich can
bang théng qua viéc thay ddi nhist do, ndng do, ap suit dé tang hidu suit cta phin tng.
Vi du vé& cée didu kign thue t& v& nhiét d6, ap sut trong qua trinh sin xuit NH; nhw dd
trinh bay trong SGK.

Hoat déng 9. GHINHG, TONG KET

Em da hoc: GV yéu cau HS tém tit cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac cdu héi/nhidm vuvan dé cn giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thwe hanh,... dya trén cac goi v trong SGK.
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{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

[a—y

. C&CO3(S) ZE HzO([) ot COz(aC]) o C&(HCO3)2(&C])

2. PTHH cta phan ung: Cl, + HO — HCIl + HCIO
Phan ung thuan: Cl; + H,O — HCl + HCIO
Phan tng nghich: HC1 + HC1O — 1, + H,O
3. Nhin xét C khéng diing. Phan ting mét chiéu 14 phan tmg x4y ra hoan toan.

1
1
1
i
i
1
o :
5 i
B : Trang théi can bang
=
o :
S S =) I
‘,‘L_CJ’ 0'32" W : Thoi diém phéan ing dat
Q@' ‘S‘lﬂ : 4l trang thai can bing
ah V
Thaigian o
5. PapanD.
NH,]?
6. a) KC=%; b) Ko =[CO,].
[H, I[N, ]
NH,
7 KC=%= &LL:3.
[H T[N, ]

8. Néu ting nhidt do, can bing (1) chuyén dich theo chifu lam giam nhidt d8, tikc 14 theo
chidu thu nhiét. Mat khac, Xy Hige 70, chidu thuén la chidu thu nhiét, vi viy néu ting nhiét
dd, can bang (1) chuyén dich theo chidu thuin.

Néu ting nhidt do, cAn bing (2) chuyén dich theo chiu lam giam nhidt dé, tiic la theo
chidu thu nhiét. Mit khac AHS 55 <0, chiéu thuéin 14 chidu toa nhiét, vi viy nfu tang nhiét do
can bang (2) chuyén dich theo chiéu nghich.

9, a) Néu ting ndng do ctia C,HsOH, cén bing chuyén dich theo chidu lam giam ndng d6 cta
C,H5OH, tirc 14 theo chiéu thuén.

b) Néu giam ndng d6 ctia CH;COOC,Hs, ¢dn bing chuyén dich theo chifu lam ting ndng
a6 ctia CH;COOC;Hs, tire 1a theo chidu thuan.

10. 2) Khi ting ap suat, cdn bang chuyén dich theo chiéu lam giam ap suat hay chiéu lam giam
50 mol khi, tirc 14 theo chidu thufn (tir 3 phin ti khi tao thanh 2 phin ti khi).
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b) Khi ting ap suit, c¢in bang khong chuyén dich theo chidu nao vi s6 mol khi & hai vé ctia
phan tng bang nhau.

¢) Khi ting 4p suit, cin bang chuyén dich theo chidu lam gidm ap sudt hay chidu lam giam
6 mol khi, tire la theo chidu nghich.

d) Khi ting ap suit, cn bing khéng chuyén dich theo chidu nao vi s6 mol khi & hai vé cta
phan ng bang nhau.

11. a) Phan tng (1) 6 A _HS,, > 0, chiéu thuén la thu nhiét, nén dé can bang chuyén dich vé
bén phai thi can ting nhiét dd (thue t& phan tng duge thue hién é khoang 1 000 °C).

Phan tng (2) ¢6 A HS,, < 0, chiéu thudn la toa nhiét, nén dé can bing chuyén dich vé bén
phai thi cAn giam nhidt d6 (thue té phan tng duoe thire hién & khoang 450 °C, nhidt dé khong
qué thap d& lam ting toc d6 phan tng).

b) G phan tng (2), ngudi ta 14y luong hoi nude du nhidu (thirdng dir 4 — 5 14n) so voi khi
carbon monoxide, titc 1a lam tang ndng dd ctia hoi nude, ¢in bing chuyén dich theo chidu lam
giam ndéng do ctia hoi nudc, tire 1 theo chidu thuin.

¢) Néu ting &p suit, cac can bang (1), (2) khoéng chuyén dich theo chidu nao vi s6 mol khi
& ¢4 hai v& bing nhau.

12.3) D2 oxygen 18n nfo duoe nhidu hon thi néng dé ctia dang HbO, can phai 16n. D& ndng
dd HbO, 16n cAn ting néng dd oxygen trong phdi d& cin bing trén chuyén dich sang phai.
Muén vay cén hit sdu d& ndng d6 oxygen trong phdi cao hon.

b) Nguyén nhén 13 & trén nii cao, ap suét riéng phin cfia oxygen giam, theo nguyén li
chuyén dich ¢in bing thi c¢in bang trén s& chuyén dich sang trai, gay ra sy thidu oxygen trong
cac mo.

(VI) GOI Y KIEM TRA, BANH GIA

— Cau héi kidém tra danh gia bam sat yéu cau can dat ctia chuong trinh.

— GV str dung ligu qua cau hoi trong SGK va sach bai tap.

— Panh gia NL NTHH cia HS bang cac cidu héi ¢d cac cum tir “xac dinh”,
“yidt”, “tinh” hing s6 cAn bang, trang thai c¢in bing, chidu chuyén dich cin bang hoé hoc.

Panh gia NL GQVD ctia HS bang cac ciu héi ¢é cac cum tir “gidi thich™ sur chuyén dich
clia cAn biang hod hoe khi thc déng mét yéu t6 bén ngoai vio hé.

Panh gia NL VDKT ctia HS bang cdc ciu hdi van dung kién thike trong bai hoe d& xéc
dinh, gia1 thich duwge cac yéu td can tac dong dé can b%'i:n,g hoa hoc ohuyén dich theo chiu
mong mudn, lam ting hiéu suat ciia phan tng.

Panh gia NL THTN ctia HS bing cac cdu hdi van dung nguyén i chuyén dich cén bang
Le Chatelie d& giai thich cic cin bang hoa hoc dién ra trong ty nhidn, trong co thé,
van dung trong cude song hing ngay, giai thich mét s6 hidn twong trong tir nhién.
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Bai 2. CAN BANG TRONG DUNG DICH NUGC

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoc khai niém sy dién 1i, chat diénli, chat khong dién 1i.

— Trinh bay duoe thuyét Brensted — Lowry vé acid — base.

— Néu dugc khai niém va v nghia ctia pH trong thire tign (lién hé gia tri pH & cac bd phan
trong co thé voi ste khoé con nguoi, pH clia dat, mude toi si phat trién cta dong thue vat,...).

— Viét duoc bidu thite tinh pH (pH = —Ig[H"] hodc [H] = 107%) va biét cach st dung céc
chiit ohi thi d& xéac dinh pH (méi trudng acid, base, trung tinh) bang cac chit chi thi phd bién
nhu giay chi thi mau, quy tim, phenolphthalein,...

— N8u duoge nguyén tic xac dinh néng dd acid, base manh bing phuwong phap chuin db.

— Thue hién duoge thi nghiém chuan do acid — base: Chuan do dung dich base manh
(sodium hydroxide) bang acid manh (hydrochloric acid).

— Trinh bay duoc v nghia thue tidn cAn bing trong dung dich nudc cia ion Al**, Fe*
va CO3 .

{II ) CHUAN BI

— B dung cu thit tinh dan dién; hoa chﬁt, dung cu nhir mé ta trong SGK hoéc hinh dnh
minh hoa cho ¢ac thi nghiém trong SGK.

— M5 hinh biéu dién s phan li ctia NaCl trong nudc.

— Dung cu, nguyén lidu d& 1am chit chi thi mau tir hoa dau bide/bip cii tim theo hudng

dan trong SGK.
{III>) THONG TIN BO SUNG
1. Tich s6 ion clia nuéc
Nude 1a mot chat dién li rat yéu: H,O — H"+ OH .

[H][OH"]

Hang s6 cén bang cta phan tng trén 1a; K =
[H,0]

Thue nghidm di xic dinh ring, & nhiét do6 thuong ¢t 555 tridu phan 1 nude chi ¢é mét
phén t& phan 1i ra ion nén [H,0] duoe coi 14 hing sb.

Ky duge goi 14 tich s6 ion ctia mrde. O 25 °C, Ky =[H'] - [OH] =107,
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0 25 °C, Kw= 107", tuy nhién gia ti nay ¢6 thé duge ding khi nhiét 6 khong khac nhidu
voi 25 °C.

Péi v6i nude tinh khiét: [H] = [OH] = v107* =107 (mol/L).

2. Hang s8 can bang ctia dung dich acid, base yéu

Su phén li etia cac dung dich acid, base yéu trong nudc 1a quéa trinh thuin nghich, & trang
thai cén bang ¢6 thé ap dung bidu thite hing sb cin bang. Hing sb cin bing lic nay duge goi
14 hiing s& phan i acid (K,) hodc hing s6 phén li base (Ky).

Vi du; Xét cn bang trong dung dich acid yéu CH;COOH.

CH;COOH + H,O — CH;CO0™ + H;0"

K = [CH;COO™ |[H;0 ] = K, -[H,0] = [CH,COO |[H30 "] |

*  [CH,COOH][H,0] [CH,COOH]

Nude trong ¢in bang trén 1a dung méi, néng do clia mrde 1a hing s6 nén K.[H,0] 14 hing
$0, vi vay biéu thire hing s6 can trén dugc viét lai 1a:
_ [CH,COO™][H']

CH,COO™ J[H,0" s
K, = [OH; 507 | hoac co the viet gon: K, =
[CH,COOH] [CH,COOH]

Tuong t, xét cin bang trong dung dich base yéu NHs:

[NHj J[OH ]

NH; + H,O — NHj + OH" K=
[NH;]

Gi4 tri hing s6 K., Ky, chi phu thude véo ban chét cla acid, base va nhist d6. Gia tri K,
cang nhd, acid cang yéu. Gia tri K, cang nhd, base cang yéu. Gia tri hing s6 K ctia mdt s6
acid yéu va base yéu & 25 °C duoe trinh bay trong cac bang sau;

Bdng 2.1. Gid tri hing 56 K, ciia mét 56 acid yéu'?

Acid Cong thire K.
Acetic acid CH,COOH 1,8-107°
Carbonic acid H,CO;, 4,310~
HCO; 4,8107
Formic acid HCOOCH 1,7-107
Ascobic acid (vitamin C) H,CH:O5 8107
Hypochlorous acid HCIO 3107

U Ngudn: CRC Handbook of Chemistry and Physics, 84th Edition (2004).
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Bing 2.2. Gid tri hing 56 Ky, ctia mét s6 base yéul?

Base Cong, thire K,
Ammonia NH; 1,8-107°
Aniline C¢HsNH, 4,2:107""
Urea H,NCONH, 1,5.107™
Methylamine CH,NH, 4.4-107
Pyridine CsHsN 1,4-107

3. Chat chi thi acid - base
a) Phenolphthalein

Phenolphthalein 1a mét chit hitu co ¢ cac dang ton tai phu thude vao pH mdi trudng.

Biing 2.3. Cdc dang 160 tai véa méu twong wing cita phenolphthalein & cde khodng pH khdc nhat”

pH=0-3

pH=4-7

pH=8-10

pH=11-14

Mau da cam

Khong man

Méu hong

0 0~
ONe
| co0

Khoéng maun

o o
(o]
I coO

OH I I OH

OH “'D OH
COOH
J P

¥

.

b) Gidgy pH

Bing cach trdén mdt s6 chét chi thi cd méau bién déi theo cae gia tri pH khae nhau (tir 1
dn 14) thu duoc hdn hop chit chi thi van ning hay con goi la gidy pH. Khi cho gidy nay vao

cac dung dich cén xac dinh pH, so sanh vdi bang mau ¢o thé xac dinh durge gin dung gia tri
pH ctia dung dich.

c) May do pH

D¢ xac dinh chinh xac hon gia tri pH cta dung dich, ngudi ta dung may do pH. Tuy theo
y&u céu, muc dich st dung ¢6 thd cé may do pH dé ban, may do pH cam tay hoic nhd gon

hon nhur bt do pH. Pé xac dinh pH ctia mot dung dich, ¢cho dién cire cua may vao dung dich
can do, gia tri pH ctia dung dich s& hién thi trén may do.

019 Ngudn: CRC Handbook of Chemistry and Physics, 84th Edition (2004).
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Hinh 2.1. Mét 56 loai mdy do pH

4. Khai niém co ban vé chuian dé

Chuén d6 1a phuong phap xée dinh ndng dd chua biét clia mdt chit trong dung dich dura
vao ndéng d6 dd bidt ctia mdt dung dich chit khic bing cach do thé tich ctia cde dung dich
phan tng. Dya vao phan tng xay ra trong qua trinh chudn do, ¢d thé xéc dinh s6 mol cac chat
phan tng véi nhau, tit d6 xéc dinh duge ndng do cta chat chua biét,

Dung dich ¢6 néng dd di biét dugc goi 1a dung dich chudn. Dung dich ¢an xac dinh néng
do dwoce goi la dung dich can chuan.

Thoi didm chat A thém vao vira di tic dung hoan toan vai chit B goi 14 diém suong dirong.

Trong chuén do, ngurol ta thirong dira vao mét tin hiéu nao do nhue sy thay ddi mau sé,c, Sur
xuft hign két tia dé ¢o thé ngtmg chudn d6. Nhiing chét gy ra hién twong mau sic thay dbi
hoiic két tia xuét hidn goi 14 chdt chi thi.

Thoi digm ¢o thé quan sat duge s thay d6i mau clia cac chat chi thi hodc két tia xudt hién
g0l 1a diém két thic chuan dé

ong va didm két thie cang gin nhau

yéu, ¢o cau tric va mau sac thay dbi thuan nghich theo pH.
M&i chat chi thi ¢6 khoang pH chuyén mau khac nhau. Vi du: phenolphthalein ¢é khoang
pH chuyén mau tir 8 dén 10; methyl vang ¢é khoang pH chuyén mau tir 2,9 dén 4,0;. ..

Trong khoang pH chuyén méau, ¢é mét gia tri pH tai dé mau thay déi 18 nhit, gia tri nay
got la pT. Gia tri nay phu thude vao ca thar tir chuén d6. Vi du: néu chuén d6 acid manh bé'mg
base manh ding phenolphthalein lam chat chi thi thi mau chuyén tir khong mau pH < 8 dén
mau d6 pH = 10, nhung thue t& chuin d6 dén pH = 9 d3 thiy xuit hién mau héng va ding
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chuin 6. Trong truong hop nay pT = 9. Con néu chuan dé base manh bang acid manh thi
méau chuyén tir 46 (pH = 10) sang mat mau pH = 8, vi viy & day pT = 8.
5. Pudng cong chuan dé

D2 ¢6 thé chon duoc chét chi thi thich hop cho phép chuin d6 acid — base cin bidt dugc su
thay d8i ctia pH khi thdm dén luong chat chuin. Pudng phu thude gitta pH va thé tich chét
chuan thém vao khi chuan do duge goi 1a duong cong chuan do.

Pudng cong chuan dd cia phép chuin d NaOH 0,1 M bang HC1 0,1 M va nguoe lai dugc

trinh bay trong Hinh 2.2.

A A
14 14

12 e 12 T —
10 10

8 s B 5
o ./Bﬁm trung hoa oH L/alim trung hod

6 8
4 4
2 _—// g k
g T T T > g T T T >
0 10 20 30 40 50 0 10 20 30 40 50
Thi tich dung djch HC1 0,1 M thém vao (mL) Thd tich dung djch NaOH 0,1 M thém vio {mL})
aj b)

Hinh 2.2. Pudng cong chudn dé ciia phép chuan dé HCI 0,1 M bang NaOH 0,1 M (@) vé ngwoc lai (b)

Hinh 2.2 cho thiy, trong phép chudn dé HCI biang NaOH hoie chuén dd NaOH béng HCL
6 sz bién thién dot ngdt pH trong mét khoang thé tich khéng dang k&, lvong chat chuén thdm
vao & gin didm twong duong va duge goi 1a bude nhay chudn db.

Chit chi thi duge chon sao cho pT gan voi pH diém twong duong cta phép chuin do va
d6i mau dot ngdt tai didm két thue chuan do.

Nhu viy, phép chuin d& NaOH bang HCI ¢6 thé chon chat chi thi 14 phenolphthalein
(pT =8).

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHGI BONG

G 16p 8, em di biét dén pH, st dung giay pH dé danh gia d6 acid — base clia mét dung dich.

Dung dich c¢fia mdt s6 chat thong dung trong doi song, trong co thé ching ta ¢6 mot gia tri
pH nhét dinh (xem Hinh 2.1 SGK). Céc bac s ¢6 thd lam xét nghidm pH clia nude tidu, cia
méu, ... d& cé nhiing danh gia ban dau vé stc khoé ctia ngudi bénh,
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Vay ban chit ctia pH 14 gi? Tai sao can xac dinh pH? Vai trd cta pH trong doi séng va
trong co thé chung ta nhu thé nao?

Trude khi ¢6 th tra 161 cie ciu hdi trén ching ta tim hidu v& ban chit bén trong cla cac
dung dich acid, base, muoi,... Mot s6 dung dich nhin bé ngoai deu trong sudt gidng nhau,
nhung tai sao chung lai ¢o tinh chat, pH khac nhau?

Hoat déng 2. SUDIEN LI

e Tuy thudec vao diéu kién thue t& va déi tuong HS, GV ¢o thé thire hién céc phurong an sau:

Phuong an 1: GV to chitc cho HS hoat dong nhom, thire higén cée thi nghiém tim hidu vé
thi nghiém thit tinh dan dién cia cac chat tinh khiet (H-O va NaCl) va dung dich NaCl theo
Hinh 2.2 trong SGK.

Phuong an 2 GV thé}'lg qua Hinh 2.2 (SGK), giéi thidu thi nghiém tim hidu vé tinh dan
dién cua cac chat tinh khiét (H,O va NaCl) va dung dich NaCl.

GV hudng dan HS thure hién cac yéu cAu sau:

a) Haly nhéc lai khai niém dong dién.

Déng dién 1a dong chuyén déi ¢o hudng ctia cac hat mang dién.

b) Pén sang cho thay dung dich NaCl dan dién, ching to trong dung dich ¢ hat mang
dién. Do c6 the 1a loat hat nio (electron, phan tit NaCl, cation hay anion)?

Trong dung dich mudi an ¢ ion 4m (anion) va ion duong (cation).

¢) Hay giai thich sy tao thanh hat mang dién do.

NaCl 1a tinh thé ion, trong tinh thd ¢6 ion Na* 1idn két véi ion CI°, dudi tic dung cta céc
phan t&r mrde phin cye, tinh thé ion bi pha v& va tao thinh cac ion Na* va Cl” trong dung
dich, vi vay dung dich muéi an dan dién.

e GV dan dat HS d& thiy duoc: dung dich NaCl din dién do trong dung dich ¢d cac ion
mang dién. GV ¢o thé dira mé hinh bidu dién sy phan 1i NaCl trong mrdce tao thanh cac ion.

GV dua ra cace dinh nghia: Qua trinh phin li cdc chét trong nude tao thanh ion dwge goi 1a
su dién Ii. Nhitng chat khi tan trong nudc phan li ra cac ion duoc goi 1 chdr dién Ii.

Hoat déng 3. CHAT BIEN LI VA CHAT KHONG PIEN LI
Tuy thude vao didu kidn thue t& va dbi tuong HS, GV ¢d thé thue hidn cac phuong an saw:
(thmg an I:{ GV t6 chire cho HS hoat dong nhém, thye hién cac thi nghidém phéan bidt
chat dién li va chat khong dién 11, theo thi nghiém 43 mo ta trong trong SGK.

GV hudng dan HS quan sat hién tugng va hoan thanh théng tin vao bang theo mau sau:

Dung dich Dung dich Nude Dung dich
HC1 NaOH duong ethanol
Hién tuong Den sang Den sang Den khong sang Den khong sang
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Dung dich Dung dich Nudc Dung dich
Hell NaOH duong ethanol

Dung dich dan dién/ Dung dich Dung dich Dung dich Dung dich
khong dan dién dan dién dan dién khéng dan dién khéng dan dign
C&/khong c6 cac ion . ; o o
trai déu trong dung dich ©o o Khong Khong
Chét dién li/chat £ — Chét khong Chét Khong,
khong dién L Chatdien . | Chadieh dién li dién li

Rhwong dn 2: GV gidi thidu cho HS thi nghidm phén biét chit dién 1i va chat khéng dién li
va két qua thi nghiém nhur da trinh bay trong trong SGK.

GV hudng dan HS hoan thanh théng tin trong bang & trang 17, SGK vao va.

e GV két luan va dua ra dinh nghia chit dién li, chit khong didn li, hudng din HS cach

viét phuong trinh dién 1.

Céc acid, base, mubi khi hoa tan trong nude phan li ra céc ion nén chiing 14 chdt dién 1i.

Nude tinh khiét, duong va ethanol trong nude khéng phin i ra cae ion nén ching la
chét khon g dien [i.

Cach viét phwong trinh dién li;

Acid — H' + anion gbc acid

Base —> cation kim loai/ NH; + OH™

Mudi —> cation kim loai/ NH} + anion goc acid
Chui 3 trong phuong trinh dién li cén ¢éin bang vé dién tich.
Vidu  NayCO; —> 2Na" + CO3

H,80; —> 2H" + SO

Ba(OH), —> Ba® + 20H"

Hoat déng 4. PHAN LOAI CHATBIEN LI

e Tuy thude vao didu kién thue té va doi tuong HS, GV ¢d thé td chire hoat déng nhém,
hwéng dan HS lam thi nghiém hodc md ta cho HS thi nghiém so sanh kha ning phan li clia
dung dich HCI va dung dich CH;COOH cting ndng do.

GV hudng din HS thue hisn yéu cau saw

Hiy so sanh sb ion mang dién trong hai dung dich trén, tir d6 cho biét acid nao phan li
manh hon.

2



S6 ion mang dién trong dung dich HCI 0,1 M nhiéu hon trong dung dich CH;COOH 0,1 M.
Trong dung dich, HCI phan li manh hon CH;COOH.

e GV gidi thidu cho HS biét phan loai chat dién li, vi du v& mdi loai, cach viét phuong
trinh dién li cta chat dién li manh, chat dién li yeu.

e Tuy thude vao didu kién thue t&, déi tuong HS, GV ¢o thé gidi thidu thém cho HS biét
vé phuong trinh ion it gon.

GV gidi thidu cho HS biét thé nao la phuong triinh ion, phwong trinh ion rit gon va cach
viét phirong trinh 1on riat gon c¢tia cac phan ng xay ra trong dung dich.

Trong dung dich, chit didn li phan li thanh cac ion va chinh cic ion niy true tiép tham gia
vao phan tng hoa hoc. Vi vay, dé biéu difn cac phan tmg xay ra trong dung dich, ¢6 thé diing
phuong trinh dang 1on riat gon thay cho phwrong trinh dang phan tir.

Khi viét phuong trinh ion, tat ¢ cae chat dién li manh duoe chuyén thanh céc ion, cac chat
khi, chat ket tiia, chat dién li yeu dé nguyén dudi dang phan ti.

Vi du 1: Viét PTHH dang phin ti va dang ion rit gon clia phan ting xay ra gitta dung dich
NaOH va dung dich HCL.

Phirong trinh phan tir: NaOH + HCl — Na(Cl + H,O.

Phuong trinh ion ddy dé: Na*+ OH + H' + CI” —> Na®™ + Cl” + H,0.

Luoc bé cac ion gibng nhau & hai vé etia phuong trinh ta duoe phuong trinh ion rit gon:

H + OH — H,0.

Vi du 2: Viét PTHH dang phan t va dang ion rit gon ctia phan ting xay ra gitta dung dich
Na;S0O, va dung dich BaCls.

Phirong trinh phan tir: BaCl,; + Na,SO, — BaSQO, + 2NaCl

Phrong trinh ion ddy di: Ba®* + 2CI” + 2Na* + SO3~ —> BaSO, + 2Na* + 2CI
Phuwong trinh ion it gon: Ba®™ + SOﬁ_ — BaS0,

Phuong trinh ion rat gon cho biét ban chit ctia phan ting trong dung dich céc chat dién 1.
Vi du 3: Viét phuong trinh phan tmg dang phan tt va dang ion rit gon clia phan tng xay
ra giffa dung dich Na,COs va dung dich HCI.

Phirong trinh phéan tir: Na,CO; + 2HCl — 2NaCl + CO,; + H,O
Phwrong trinh ion day dii: 2H' + 2C1™+ 2Na* + COF™ —> CO,+ HO + 2Na' + 2C1°
Phuong trinh ion rit gon: 2H™ + CO5~ —COz + H:O

e GV dan dit d& dua ra két luan:

Phan g trao d8i ion trong dung dich céc chit didn li chi xay ra khi cic ion két hop duge voi
nhau tao thanh it nhat mét trong cac chit nhw chat két tia hodce chit khi hodc chat dién i yéu.
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Hoat déng 5. KHAI NIEM ACID VA BASE THEO THUYET BR@NSTED - LOWRY
e GV 0 chite cho HS hoat déng nhém, 1am thi nghiém theo hwdéng dan trong SGK.
GV hudng dan HS thue hién yéu cau:
Cho cac dung dich: HCI, NaOH, Na,COs.
a) Viét phuong trinh dién 11 cua cac chat trén trong dung dich nudc.
b) St dung may do pH (giay pH) xac dinh pH, mdi trirong (acid/base) ciia cac dung dich trén.
¢) Theo dinh nghia acid — base trong mon Khoa hoc tir nhién & 10p 8, trong nhitng chat
cho ¢ trén: Chat nao la acid? Chat nao 1a base?
a) Phirong trinh diénli:  HCl — H™ + CI°
NaOH —> Na" + OH~
Na,CO; —> 2Na' + COF™

b) Dung dich HCIl ¢é mdi trirong acid (pH < 7), con dung dich NaOH va Na;CO; ¢é mdi
truong base (pH > 7).

¢) Theo dinh nghia acid — base da hoc 6 mén Khoa hoc fir nhién 16p 8, HCl 1a acid, NaOH
la base, con Nay;CO; khong 1a base.

e GV néu han ché vé dinh nghia acid — base ctia thuyét Arrthenius (dd hoc & 16p 8) va gidi
thigu dinh nghia acid — base cua Brensted — Lowry.

GV hudng din HS xéc dinh acid, base theo thuyét Bremsted — Lowry trong céc vi du cla
SGK; néu cac vu didm cia thuyét Brensted — Lowry.

Hoat déng 6. KHAI NIEM pH VA Y NGHIA CUA pH TRONG THUC TIEN
e GV dan dat, gidi thidu céng thie tinh pH, thang pH:

pH = —1g[H"] hodc [H'] = 10"
o GV gidi thidu v nghia cia pH trong thure tién.
GV 6 thé t6 chirc hoat déng nhém, yéu oé“tu HS tim hidu va trinh bay vé& pH ciia céc dich
trong co the; mo1 tru’ong thich hop ctia mot s6 loai ciy trong, thuy, héi san hodc tim hiéu vé

pH ctia mét s6 san phim thuong gap trong gia dinh nhw dau goi dau, nude ria bat, ... Vai tro
ctia vide xac dinh pH, duy tri pH 6n dinh, phu hop.
Hoat déng 7. XAC DINH pH

e GV gidi thidu: d8 xac dinh pH, ¢6 thé st dung chét chi thi acid — base, may do pH, ...

GV trinh bay vé chat chi thi acid — base, sit dung Bang 2.1 SGK d& néu mau ctia cac chat
chi thi trong céc khoang pH khac nhau.

GV gidi thidu trong ty nhién ¢6 mot s6 loai rav, cl, qua cting ¢o mau sac bién ddi theo pH.

GV ¢6 thé cho HS xem mdt s6 video hojic hinh 4nh mét s6 hién firong thire t& nhw khi vit
chanh vao nude lude rau mudng hode nude tia td, dung dich ddi mau.

e GV tb chitc hoat ddng nhém, hudng dan HS lam dung dich chat chi thi mau tir hoa dau
bide/bap cai tim. Quan sat sy d&i mau eta dung dich chit chi thi mdi diéu ché duge khi cho
vao cce dung dich dung dich: gidm in, nude C sti, nude ria bat, nude soda, nude mudi. Ding
may do pH (hodc gidy pH) xéac dinh pH ctia cac dung dich méu.
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Hoat déng 8. SU THUY PHAN VA Y NGHIA CUA SU THUY PHAN

e GV tb chirc hoat dong nhém, hudng dan HS st dung gidy pH xac dinh pH ctia mdt s6
dung dich mudi: AlCls, NaCl, FeCls, Na,COs.

Két qué;

A1C13 NaCl Fe C13 NBQCOg

pH pH<7 pH=7 pH <7 pH=>7

GV dan dat HS, gia thich pH cta cac dung dich muéi do su thuy phin ctia mét s6 ion ma
mudi phén i tao thanh.
Xet dung dich Na;CO3:
Khi tan trong mrde, Na,COs phan Ii hoan toan theo phwong trinh:
Na,CO; —> 2Na' + O3
lon CO;~nhan H ctia nude theo phuong trinh:
CO3™+ H,O = HCO; + OH~

Ion Na* khéng phan ting véi nudce, con ion CO3~ thuy phan tao mdi trrdng base, vi vay
dung dich Na;COs; ¢6 moi trirong base, pH > 7.

Xet dung dich AICH;:

Khi tan trong mrde, AlCI; phan i hoan toan theo phirong trinh:

AlCl; — AP +3C1

Ton AI* trong nude ton tai dudi dang [ALH,0)e]*, ion niy nhuong H' cho mrde theo

phuong trinh:
[Al(H,0)]*" + H.O — [Al(OH)(H,0)s]*" + H:O"
Hoic ¢6 thé bifu dién thep phuong trinh don gian sau:
AP + H,0 — Al(lOH* + H'

Ton ClI” khéng phan tng véi mrde, con ion A’ thuy phén tao méi trudng acid, vi vay
dung dich AICl; ¢comai truong acid, pH < 7.

Tuong tu véi dung dich FeCls, ion Fe®* bi thuy phén tao mai trudng acid yéu theo phurong
trinh don gian sau:

Fe** + H,O0 — Fe(OH)*" + H'

Vi vay, dung dich FeCl; ¢6 méi trirong acid, pH < 7.

Xét dung dich NaCl:

Khi tan trong mrde, NaCl phan i thanh cac 1on:

NaCl — Na'+ CI”

Ion Na*, CI” d8u khéng phan ting voi mrde, vi viy dung dich NaCl ¢d méi trudng trung

tinh, pH="7.
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e GV téng két:

Phan ting thuy phin eta mubdi ban chit 14 phan tng thuy phin cta céc ion. Mai trudng cla
cac dung dich mudi duge danh gia qua mai trudng tong cdng ctia cac ion sau khi thuy phan.

e GV t8 chirc hoat ddng nhém, hudng din HS tim hiéu vé trinh bay tng dung ctia mét sd
dung dich mud1 nhwr Na;COs, AlCl;, FeCls dua trén phan tmg thuy phan cua ching.

Hoat déng 9. CHUAN DO ACID - BASE

e GV chudn bi dung cu, hoa chét cho bai thue hanh chuén do theo huéng dan trong SGK.

o GV dit vin dé: Trong céc phin trude, ching ta di biét dén néng dd ctia mot chat trong
dung dich. Véy trong phong thi nghidm, lam thé ndo d xic dinh duoc ndng d6 ctia mdt chit
trong dung dich?

e GV gid1 thigu cac dinh nghia chuan do, nguyen tic xac dinh nSng dd cia dung dich base
manh (NaOH) bang acid manh (HCI), chit chi thi ding trong phép chuin d6 giup xac dinh
thoi diem de dirng chuan do.

GV yéu cau HS viét phan ting hoa hoc xdy ra trong qua trinh chuan d6 NaOH bang HCI,
viét bifu thte tinh néng dd ctia dung dich NaOH khi biét ndng d6 va thé tich ctia dung dich
HCI phan tmg v&i mot thé tich NaOH.

e GV gidi thidu cong dung, cach st dung dung cu dung trong phép chuan do: pipette,
burette, binh tam gide, binh tia nude cit (ndi dung nay, GV ¢6 thé véu cau HS tim hidu trde
& nha va kiém tra HS), chu v HS cach doc thé tich.

e GV kidm tra miic dd nidm viing cac bude tién hanh, nhic cac didm cén luu ¥ trong qua
trinh chuan do.

e GV chia nhém 3 — 4 HS mbt bd dung cu, cac HS ddi nhau d& mdi HS du duoe thue
hanh da cac thao tac trén dung cu.

e GV cho HS kiém tra cac bd dung cu dam bao sach, khéng bi miit va,. .. trude khi tién hanh.

e GV hudng dan HS thue hidn cae bude di hudng din trong SGK (néu HS chwa quen, GV
cho HS tip thao tac st dung pipette, thao tac chuan do véi burette va binh tam giac véi nude
cat trrdic khi 1am véi hoa chat).

e GV hudng dan HS cac bude tién hanh cu thé nhu sau:

Buéc I: Trang pipette bang dung dich HCI 0,1 M. Dung pipette 1ay 10 mL dung dich HCl
0,1M cho vao binh tam giac loai 100 mL. Nhé 1 — 2 giot phenolphthalein, dung dich khong
mau. Dung binh tia nude cit trang mét luot thanh binh tam giac d& chuyén hét hod chét xudng
dung dich & day binh.

Buéce 2: Chuyén dung dich NaOH véo burette 25 mL, trang burette, d bd phén dung dich
trang. Tiép tuc cho NaOH 18n burette cao hon vach s6 0 khoang 1 mL, sau 6 md khoé cho
dung dich chay xudng tir tir dén khi vom khum ctia dung dich tring véi vach sb 0 thi khod lai
(cht ¥ khong dé bot khi con lai trong cudng burette).
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Buoe 3: Dat binh tam giac chira dung dich HCI dudi burette (Hinh 2.6 SGK). Tay trai m&
tir tir khoa burette, nhé timg giot dung dich NaOH xudng binh tam giac. Tay phéi ldc déu binh
tam gide theo vong tron (Hinh 2.7 SGK). Ngay khi dung dich xuit hidn mau hong nhat (bén
trong khoang 10 giay) thi dimg chuan d6. Ghi lai thé tich dung dich NaOH d3 dung.

e GV xac nhin két qua thi nghiém, huéng dan HS viét bao céo.

. _ . , Vo . -C ;
Tinh ndng dé cta dung dich NaOH theo biéu thire: Caon = Hd —HC _ 00, .
ViaoH Viaon

Hoat déng 10. GHI NHG, TONG KET

Em da hoc: GV yéu cdu HS tom tit cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nham chot kién thire, ki ning co ban ctia bai hoe.

Em ¢6 thé: GV dua ra cac cdu héi/mhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thuc hanh,. .. dya trén cac goi v trong SGK.

{V » HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. HF — H + F
HI-ZS e
Ba(OH); —> Ba* +20H"
Na;SOs —> 2Na' + SO5
KNO; — K™+ NOj;
2. a) Trong phan ung thuian, CH;COOH la acid, H,O la base, con trong phan ttng nghich
CH;COO™ 1a base, H;O" 1a acid.
b) Trong phan ing thuin, S 14 base, H,O 14 acid, con trong phan ting nghich HS™ 14 acid,
OH' la base.

-14
. a) Tu bieu thnre ; - = 17 = = 2
3. a) Tur bidu thire [HY].JOH =107 _[H' 105,17 10755
10°

pH =8.83.
b) [OH] 14 107" mol/L > 107 mol/L, nén mdi trudng cta dung dich dau gbi ddu ndi trén
la base.
4. a) pH = 4,52 <7, méi trudng cia loai dat d6 14 acid.
b) Bé giam d6 chua ciia dat, nguoi ta ding voi tdi bén cho dat,
5. Pap an A. Dung dich HC1 0,1 M.

6. Dapan C.
e ) o ¥ Hie —= HCO% O
base acid acid  base

b) Méi trudng ctia nude Javel 14 moi treong kidm.
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8. — Trang pipette va burette bang chinh dung dich s& lay.
— Doc thé tich dung dich: luu ¥ khi doc thé tich dung dich trong pipette, burette can dé
ngang tim mat, doc chi $6 vach thing véi mit cong ctia chit 16ng (Hinh 2.3).

i Qua cao —
P B, ——

1 ) e
() s i -
Qué thép ..__:ﬁ

Hinh 2.3. Huéng dan cdch doc the tich dung dich

— Chu y khéng d& bot khi & cudng burette.

— Lwu y khi cho dung dich tir pipette vao binh tam gidc: dé pipette thang, nghiéng binh tam
gisc khoang 45°, dau pipette cham vao thanh binh, d dung dich trong pipette chay thanh dong.

— Trong qua trinh ChllEKi‘Il d6, chu y quan sat mau cua dung dich trong binh tam giac, khi
dung dich xuit hién mau hong nhat bén trong 10 giay, 1ap tite ding chuin d0.

— Chi 14t c4c thao tac xem video huwdng dan.
9, — Sai $6 do viée doc thé tich khi 14y dung dich bang pipette hoic doc thé tich dung dich
trén burette.

— Sai s6 do thoi diém ditng chuén d6 cham hon so véi thoi diém chét chi thi phenolphtalein
mAt mau hong.

— Sai $6 do pH ena thoi didm mat mau cta chit chi thi (phenolphthalein) 18¢h so véi pH
clia dung dich tai thoi didm hai chat phan tng véi nhau vira di.

{VI) GOI Y KIEM TRA, BANH GIA

— CAu héi kidm tra danh gia bam sat y8u ciu cén dat cta chuong trinh.

— GV st dung hiéu qua cau hot trong SGK va sach bai tap.

— Panh gi4 NL NTHH ctia HS bing cae ciu héi ¢o cac cum tir “xac dinh” chat dién i,
chit khéng dién li, vidt duoe phuong trinh dién li, xac dinh acid, base theo thuyét acid — base
clia Brensted — Lowry, viét duoc phuong trinh ion 1t gon.

— Panh gia NL GQVD ctia HS bing cac ciu hdi tinh pH cfia cde dung dich, so sanh xéac
dinh dung dich ¢é pH nhé nhét.

— Panh gia NL VDKT ctia HS bing ciu héi xac dinh méi trudng ctia cac dung dich, van
dung duoe kién thite vé pH trong co thé d& bao vé, chim soe stre khoé, ..

— Panh gia NL THTN ctia HS bing cu hoi xac dinh pH trong mdi trlro‘ng (ddt, mrdc), xac
dinh méi truong cua cac dung dich duge s dung trong dor song hang ngay (mrdc chanh,
gidm, xa phong, ...), d& xuit bién phap giam dd chua, ting d6 pH cta dat, ..
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Bai 3. ON TAP CHUONG 1

HUGNG DAN TRA LOI CAU HOI TRONG SGK
Céu 1. Dap an B. Nhiét db.
Cau 2. Dap an D. pH tang 2 don vi.
Cau3.a) HCl — H +CI”
Néng d6ion H" =0,1 M;pH=1.
b) NaOH —» Na' + OH~

-14
[OH]=0,1 M = [H'] = L
Tt

=107"3; pH =13.

¢) Ca(OH), —» Ca*" +20H"

-14
[OH]=0,02M = [H'] = L 5107 pH=12.3.
0,02
2 2
Caud.a) K. :%; b K, =91 o) ke=[ag'CIT.
[SO, ][O, ] [O,]

C4u 5. Dap an C. G nhiét d6 khong déi, hing s6 can bing khong thay dbi.
CAu 6. — Nong do: Tang ndng do ctia chit tham gia (ting ndng do cta CO) hode giam ndng
d6 ctia chit san phim (giam ndéng dd ctia khi CO,).
— Nhiét d8: can bang trén la tod nhiét, vi vay khi ting nhist d6, c¢in bang chuyén dich theo
chieu thuéan.
s Ap suat: s6 mol khi v& bén phai va bén trai bang nhau, vi vy khi tang/giam ap suit, can
béng déu khéng dich chuyen.

Cau 7. COgL £ IO = HaAg) + COg)
Ban| dﬁu 1,0 mol 1,0 mol
Phan img X X P K
Cén béng 1-x 1-x X X
Ny, Dco,

[H,][CO,] _ v ~v _Mmfco,  X°

C T
[COIH,0] ngo Mmoo Neopo (1-x)°
A

8.3

= x = 0,742
Néng db cée chit & trang thai cin bang: [H,] =0,0742 mol/L; [CO,] = 0,0742 mol/L;
[CO] =0,0258 mol/L; [H,0] = 0,0258 mol/L.
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" CHUGNG 2. NITROGEN - SULFUR

Bai 4. NITROGEN

{1>MUCTIEU

Sau bai hoc, HS sé:

— Phét bidu duoc trang thai tu nhidn ctia nguyén tb nitrogen.

— Giéi thich duoe tinh tro ctia don chit nitrogen & nhidt do thuong théng qua lién két va
gia tri nang lugng lién ket

— Trinh bay duge s hoat dong cta don chét nitrogen & nhiét do cao dbi voi hydrogen,
oxygen. Lién hé duge qua trinh tao va cung cap mitrate cho dat tir mrée mura.

— Giai thich duge cic tng dung ctia don chat nitrogen khi va 1éng trong san xuat, trong
hoat dong nghién ciru.

(II) CHUAN BI

— Bang tuin hoan cac nguyén t6 hoa hoe, mé hinh nguyén ti, phin ti nitrogen, mé hinh
orbital p.
— Chu trinh nitrogen va so db qué trinh tao va cung c4p nitrate cho dét tir nude mra.

(III) THONG TIN BO SUNG

1. Trang thai tu nhién
a) Tinh tan ctia nitrogen trong nuoc

Pinh lugt Henry phat bidu ring: G nhiét d6 khéng d8i, ndng d6 chit khi hoa tan

trong chat 1éng ti 18 thudn véi ap sut riéng phan ctia khi d6 trén b& mit chat 16ng: k, = % .

Vo1 khi nitrogen va dung mé1 mrde, kgy =1 600 L-atm/mol & 298K.
Dudi ap suat khi quyén, ap suét ridéng phan clia nitrogen 14 0,78 atm thi ndng dd nitrogen
trong mrdce la:

Nhu vay, & diéu kién thuong, 1 lit mrée hoa tan duge 4,88-1 0™ mol khi nitrogen.
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S6 mol nay twong tng voi thé tich nitrogen & didu kisn thuong la:
24.79-4.88-10"* = 0,012 (L) =12 mL.

b) Hién tuong say nitrogen

Khi lan dwéi bién, nguoi tho lin chiu mét ap sudt phu thude db siu theo cdng thie:

p=dh.
Trong dé: h 14 d6 sdu tinh tir didm 4p sudt téi mat thoang chit 16ng, d 14 trong luong riéng
cua chat long.

Khéi Iwong riéng etia nwde bidn khoang 1 030 keg/m’, tir d6 tinh duoc trong luwong riéng:
d=1030-9,8=10 094 (N/m®) = 10 094 Pa/m

Vi duy, khi & do sau 30 m, ap suat mrdc bién tac déng 1&n tho 1an la:
p=10094 .30 =302 820 (Pa)= 3 atm

Theo dinh luat Henry, d6 tan khi nitrogen trong mau ting: %: 3,75 (1an).

Khi nguoi tho 1in ngoi 18n tir tir, sau mdi doan thi dimg lai nghi, ap suét giam dén, khi
nitrogen trong mau chuyén dén va thoat ra & phdi. Néu tho ldn ngoi 18n qua nhanh, nitrogen
trong mau khéng thoat ra kip, tao thanh bot khi, giy tic mach méau, chén ép diy thin kinh,
gy dau khop va tai bién.

2. Cau tao nguyén td, phan tu
Céau hinh electron 16p ngoai cting ctia nguyén t nitrogen:

bl (A4

2s 2p

Nguyén tit N ¢6 kha ning tao 3 1lién két c¢ong hoa tri binh thuong (bang cach gép chung 3
electron ddc thin) va mdt lién két cho-nhin (bing cdp electron trén orbital 2s).

Céc orbital trong & 16p thi ba (nhuw 3s, 3p, 3d) khéng ¢ kha ning tham gia tao lién két
ho# hoe do ¢6 chénh 1&c¢h 16n v& ning luong voi electron 16p thit hai.

Nhu vay, cdng hod tri 16n nhit ctia nitrogen bing 4, mic dii s6 oxi hoé cao nhét 14 +5.

3. Tinh chat hoa hoc

Quy trinh Haber-Bosch dwge dat theo tén clia Fritz Haber (1868 — 1934) va Carl Bosch
(1874 — 1940). Fritz Haber 14n déu tién dé& xuit vide st dung ki thudt ¢6 dinh nitrogen béng
phén ting & 4p sudt cao. D& khic phuc ti 18 chuyén hoé thip clia ammonia, éng dua ra quy
trinth khép kin va cdng nghé van hanh vong 1ip ¢d thé ap dung & quy md c¢dng nghiép, bang
cach tuin hoan nitrogen va hydrogen qua chat xtic tac thich hop & ap suat 150 — 200 atm,
nhiét d6 khoang 500 °C. Nhiing kham phé cta Fritz Haber d3 tao co s& cho tong hop
ammonia ndi riéng va toan bd nganh ki thuit hoa hoc ndi chung.

36



Tir 1909 d&n 1913, Carl Bosch dd bién ban thiét ké ctia Fritz Haber thanh mdt quy trinh céng
nghiép quan trong d¢ sin xuat hang tri¢u tan phan bon va chat nd. Ong d xdy dung mot nha may
véi thiét bi hoat ddéng hidu qua & ap suit cao va nhiét dé cao sau khi vurot qua cac thach thire vé
tim kiém chét xtc tac phi hop, thidt ké may nén 16n va 16 cao ép an toan. Chéng han, dé tim ra
mdt chit xue tac dn dinh va hidu qua, 2 500 chiit xtc the khac nhau di duge thir nghidm 6 500 lan.
Nha may Haber-Bosch quy md day dii dau tién duge xay dung tai Oppau, Diic.

Co ché ctia xtic tac di thé tdng hop ammonia qua sat (quy trinh Haber-Bosch) duwoe nghién
ctiu va phat tridn bdi Gerhard Ertl (nha hoa hoc Bure) theo so dé chung nhur sau:

N; (khi) —— N (hép phu) —— 2N (hap phu)
H, (khi) —— H_ (hap phw) —— 2H (hap phy)
N (héip phu) + 3H (hap phu) —— NH; (hap phu) —— NH; (khi)

Céng nghd tdng hop ammonia di 1am thay déi lich stk sin xuat luong thuc cta thé gidi.
Theo théng k& ctia T4 chite Nong nghiép va lwong thue Lién hop qude (FAQ), phan bén dong
gép hon 40% vao san xudt lwong thue. D ghi nhin nhiing déng gép cho nhén loai, Fritz
Haber, Carl Bosch va Gerhard Ertl d3 dugc trao giai Nobel Hoa hoe lan luot vao cac nim
1918, 1931 va 2007.

{IV) GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOI BONG

GV ¢6 thé cho trude tir NITROGEN, HS tra 16i cac tir hang ngang, tir hing ngang cudi
cung s€ trd thanh tir chia khoa.

1 N H A T

2 H A I

3 N I T R A T e
4 H Y R O G E

5 i O T IE; I N
) G A S

7 H A B E R

8 N A M

Céu 1: Trong khi quyén, khi nitrogen phd bién thi may?

Céu 2: Trong bang tuin hoan, nguyén td nitrogen & chu ki nao?

Chu 3: Didm tiéu Chile 14 dang mubi no ctia sodium (Na)?

Cau 4: Bon chat nao két hop voi mitrogen tao thanh ammoma?

Cau 5: Thue phﬁm duge coi 1a giau dam khi ¢6 chira nhidu hop chét nao?
Cau 6: O didu kidn throng, nitrogen tén tai & thé ndo?
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Cau 7: Qua trinh tong hop ammonia trong ¢éng nghiép duge dit theo tén ctia nha bac hoc nao?
Chu 8: Nguyén tb nitrogen & nhém ndo trong bang tuin hoan?
Hoat déng 2. TRANG THAI TU NHIEN

o GV t0 chitc cho HS thue hién hoat dong nhém d¢ rén luyén NL GTHT: Tim hiéu vé
trang thdi tu nhién va vai tro cua nitrogen.

e GV hurong dan HS tra 161 cac cau hdi cuia hoat dong:
Néu tmg dung thire tidn ctia khi nitrogen va diém tiéu Chile ma em biét.

Nitrogen (Ny) Diém tiéu Chile (NaNOs)
— Nguyén lidu téng hop ammonia — Neuyén lidu san xuit HNOs trong

— Nitrogen léng dung bao quin mau vat phim qua khtr

— Chét lam ciing bao bi thire phim, béo quan | — ST dung lam phin dam
huong vi

— Thanh phan khi day trong chat chita chay
dang bot

Hoat déng 3. CAU TAO NGUYEN TU, PHAN TU
1. Cau tao nguyén tu

e GV hudng dan HS v& trén kho giay to mé hinh nguyén t& dang hinh tron va ghi kém céc
thong tin vé€ nguyén tir.

e GV td chiic cho HS hoat dong dua trén viée phin tich cau tao nguyén ti (16p ngoai
cung, ban kinh, $6 oxi ho4) dé du doan cac kitu lién két, tinh oxi ho4, tinh khit.

e GV hudng dan HS tra 161 cac ciu héi ctia hoat dong:

1. Sap xép cac hop chat sau vao vi tri twong ting trong truc biéu dién s6 oxi hoa ctia nitrogen:
NO, N2O, NO,, NH;, HNO,, HNO3;, NH4C1, KNO,, NaNOs.

3 0 +1 +2 +3 +4 +5

l ] ] ] | ] |

I I | | I | 1
NI—I3 Nz NZO NO I—[NOZ NO 5 I—1N03
NI—I4C1 KNOZ NaN 03

2. Dua vio truc bidu dién s6 oxi ho4 ctia nitrogen d2 giai thich nitrogen ¢6 ¢4 tinh oxi hod va
tinh khir. Viét mét qué trinh oxi hoé va mdt qua trinh khir d minh hoa.

Trong don chat, nitrogen ¢6 sb oxi hod bang 0, 13 s oxi hoa trung gian nén vira ¢6 kha
ning nhin electron d2 giam s6 oxi hoa, vira ¢6 kha ning nhuodng electron d2 ting sb oxi hoa.
Vi du:

0 = 0 +2
N+ 3¢ — N; N — N+ 2.
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2. Cau tao phan tu

e GV hudng dan HS dua trén cu tao nguyén i d& mé ta lidn két trong phén t nitrogen,
tir die didm lidn két (bic lidn két, do bén, do phin cue cfia lidn két) 4 du doan tinh chat vat li
va muic d6 thé hidn hoat tinh hoa hoc & nhiét dd thuong.

Huéng dan HS dira ra nhin xét phan ti nitrogen thude loai phan tit khéng ¢ cure, tirong
tac gifta ching chi 1a tuong tac khuéeh tan yéu.

e GV hirong dan HS tra 161 cac cau hdi cua hoat dong:

1. Viét cong thire electron, ¢ong thite Lewis va odng thitc ciu tao ciia phin t nitrogen. Giai
thich sy hinh thanh lién két ¢ va lién két n thong qua st xen phi orbital.

Cong thite Lewis ctia phan tif nitrogen: SN=N3
Néu coi hai nguyén ti nitrogen khéng & trang thai lai hoa sp:
—11ién két ¢ tao thanh nhd su xen phii doc theo truc lién két clia cap orbital 2p.—2p..

— 2 lién két 7 tao thanh nho sy xen phi bén cla cac cip orbital 2p.—2p« va 2py—2py.

2. Tir cau tao phan tit, hiy cho bit tai sao phan t N, ¢6 ning luong lidn két 16n. Dy doén vé
kha ning hoat dong hoa hoc ¢tia nitrogen & nhiét do thurong.

Phén ti¥ nitrogen ¢é lién két ba bén ving, khé bi phi v& da tao litn két méi nén nitrogen
kha tro & nhiét do thirong.
Hoat dong 4. TINH CHAT VAT LI

GV huéng dan HS nhin xét phan ti nitrogen khéng phéan cue. G dang don chit, tuong tac
van der Waals gitta cac phan t& nitrogen rit yéu nén nhist db s6i rét thap.

Tuong t, twong tic van der Waals gifta phin ti nitrogen voi phin tit dung méi nudc rat
y&u nén nitrogen rét it tan trong mrde.

Hoat déng 5. TINH CHAT HOA HOC

e GV hudng dan HS nhic lai cac du doan vé tinh chat ddc trung cla nitrogen 13 vira ¢d
tinh oxi hod, vira ¢6 tinh khit.

e GV hudng dan HS phan tich phan ting véi hydrogen, phan ung véi oxygen dé nhan ra
cac nguyén ti thay ddi s6 oxi hoa, vai trd méi chit trong phan ing va ¥ nghia phan tmg do.
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Hoat déng 6. UNG DUNG

e GV hudng dan HS giai thich cac ting dung clia nitrogen khi va 1éng trong cong nghiép
va nghién ctiu dua trén céc tinh chit cta nitrogen: tinh oxi hoa, tinh tro, tinh kho hoé 16ng.

e GV huéng dan HS thure hién hoat déng:

Suu tAm mét s6 hinh anh @2 béo cao, thuyét trinh vé& ting dung etia nitrogen trong thue ticn.
St dung céc tinh chét vat 1i va hod hoe dé giéi thich co s& khoa hoe ctia ce tng dung nay.

Nitrogen ¢o nhidu ting dung trong san xuat va doi séng.

Ung dung quan trong nhét eta khi nitrogen 14 @8 tdng hop ammonia, mét xich trung gian
d2 san xuAt nitric acid, mudi nitrate va nhiéu hop chit khéc.

_ Trong nghién ctiu, khi nitrogen dwoe ding tao bau khi quyén tro do phéan t nitrogen rét
bén nhiét.

Trong y hoe, nitrogen 16ng duge ding tao moi trvdong lanh sau dé bao quin mau véat pham.
Nitrogen 1dng véi d6 lanh sau cfing déng bing md ngay khi tiép xuc nén duoe ding didu tr
mun coc va mot sd bénh ngoai da.

Trong cdng nghiédp thue phim, nitrogen 16ng duge phun vao vé bao bi trizde khi déng nép,
nmtrogen bién thanh thé khi lam cang vo bao bi, vira bao vé thye phﬁm khi ¢o va cham, vira
bao quan hirong vi thue phim.

Hoat déng 7. GHINHG, TONG KET

Em da hoc: GV yéu cAu HS tém tit cac ndi dung dd hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac ciu hdi/nhidm vu/van dé cin giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thire hanhy/... dira trén cac goi v trong SGK.

(V) HUGNG DAN TRA L3I CAU HOI TRONG SGK
1. Phan t& nitrogen nhe va khong phan cue, twong tac van der Waals gitta cac phin t
nitrogen rat yéu nén khé hoé 1éng.

Tuong tac van der Waals gitta cac phin ti nitrogen véi nude rat yéu nén it tan trong nude.
2. Cée nguyén tit ¢6 su thay ddi sb oxi hoa:

0 0 |
Nz +3Hz — ZNH3

Nguyén ti nitrogen nhén 3 electron, s6 oxi hoa giam tir 0 xudng —3, déng vai tro chit oxi hoa.
3. a) Cac nguyén tit co su thay ddi s6 oxi hoa:

0 0 o 422
N2 + O —> 2ZNO

b) Phan g cin tién hanh & nhidt do rat cao va ¢ hidu suét rit thip nén khong diroc ting
dung trong cong nghiép.
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4. So 46 qua trinh hinh thanh dam nitrate trong ty nhidn xuat phat ti nitrogen:
N, + 0, =5 2NO
2NO+0Q, —> 2NO,
ANO, + O, + 2H,0 —> 4HNO,
HNO, — H™ + NO;

5. a) Nitrogen 16ng ¢6 do lanh sau, duge dung bao quan mau vat pham.

b) Nitrogen bén nhidt, ¢é tinh tro nén béo quan duoc hrong vi thue phim. Khong khi ¢é
chira oxygen 14 the nhén oxi hoa thue phdm, lam thue phim déan 6 thiu.
{VI) GOI Y KIEM TRA, BPANH GIA
1. GV c6 th danh giad két qua hoe tip ctia HS dua trén cée cAu tra 101 olia HS ddi voi che cau
héi trong SGK va céc ciu hdi etia GV trong tién trinh day hoe.
2. Cauhdi va bai tap goi y danh gia.
C4u 1. Hop chiit cia nitrogen ¢ v nghia quan trong trong san xuit ndng nghiép, céng nghidp
va thue pham. K& t8n hai hop chét trong méi linh vize d6. (B)

Huéng dan
Néng nghiép Cong nghiép Thire phim
Urea, potassium nitrate, Ammonia, nitric acid, Protein, amino acid
sodinm nitrate ammonium nitrate

C4u 2. Trong cac phan Umg sau, phan tng nio nitrogen déng vai trd chat oxi hoa? phan ting
nao nitrogen déng vai trod chat khi? (H)

ol to
AN, + O 15 2NO; B)N; + 3H, = 2NH;
[+ el
¢)3Mg + Ny —1 5 MgiNy; dy6Li + Ny —"5 2Li;N.
Huéng dan

Nitrogen déng vai trd chit oxi hod khi tac dung véi chit khir, d6 1a cde phan tng b), ¢), d).
Nitrogen déng vai trd chat khir khi tie dung voi chit oxi hod, d6 13 phan tng a).
CAu 3. Cho so @5 chuyén hod nitrogen trong khi quyén thanh phén dam:

N, %25 NO %, NO, F2THO, yNO,—5 NO;

Tinh khéi luong gde nitrate cung cp cho ey lia khi ¢6 991,6 L khi N, (dke) chuyén hoa
thanh gde nitrate trong con mua. (VD)
Hudng din
N, —> 2N
mol: 40 — 80
Khoi luong gbe nitrate: 80 - 62 = 4 960 (g).
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Bai 5. AMMONIA - MUGI AMMONIUM

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Mo ta dugce cong thire Lewis va dang hinh hoc cta phan tir ammomia.

— Dura vao die didm ciu tao ctia phan tir ammonia, gidi thich duwge tinh chat vat 1i (tinh
tan), tinh chat hoa hoc (tinh base, tinh khn¥). Viét duge PTHH minh hoa.

— Van dung dugce kién thie vé cin bang hoa hoc, toe do phan ting, enthalpy cho phan ting
tbng hop ammonia fir nitrogen va hydrogen trong qué trinh Haber.

— Trinh bay duoe tinh chat co ban clia mudi ammonium (dé tan va phén li, chuyén hoa
thanh ammomnia trong kiém, de bi nhiét phan) va nhan biét digc ion ammonium trong dung dich.

— Trinh bay duoc tmg dung clia ammonia, ammonium nitrate va mdt s6 mudi ammonium tar.

— Thue hién dirge (hodc quan sat video) thi nghiém nhéan biét duge ion ammonium trong
phéan dam chira ion ammonium.

{II) CHUAN BI
— Dung cu, ho4 chét thi nghiém theo huéng dén trong SGK.
— Tranh anh, so db, md hinh phén t& cia NH;, NHj, ung dung clia ammonia va mudi

AMmmonium.

¢III) THONG TIN BO SUNG

1. Ammonia

a) Céu tao phin tip

Phéin tt ammomia ¢ moment ludng cire kha 16n (1,4D), bang khoang 80% moment ludng
cure cla phan tr nude (1,84D).

Moment ludng cuc cia phan tr ammonia duge tong hop béi moment ludng cue ctia 3 lidn
két N—H phén cuc va 1 cip electron khéng lidn két.

Quy udc: 1D=3,33-10""cm.

b) Tinh chdt vt If
Lién két hydrogen giita cac phén t ammonia yéu hon lién k&t hydrogen giita phén ti
ammonia va phan t nudc. Tich s6 ion clia ammonia rat nhd, [NH} J[OH] = 2-107, nén

ammonia 16ng khong dan dién.
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Bing 5.1. So sdnh tinh chat vt If ciia ammonia léng vé nude

Ammonia 1éng Nudc
Nhiét dd néng chay, "C —TTT 0,00
Nhiét 4o s6i, °C 33,3 100
Stic cing b& mit, N-cm™ 23,38-107 (11,1 °C) 72,7510 (20 °C)
P8 nhét, mPa-s hoic cP 0,254 (—33,3 °C) -
0,141 (20 °C) 1,002
D dan dign, QO -cm 1-1071 (33,3°C) 6:107 (20 °C)

Ammonia tan nhidu trong nude va toa nhidt do tao thanh lién két hydrogen véi nudc:

H H H H
. (a) H (b)

Lién két hydrogen dang (a) bén hon dang (b) dua vao su so sanh hai yéu tb:

— b6 phin eye lidn két O-H 16n hon N-H nén nguyén tit H etla nmuede mang phin dién tich
dwong nhidu hon.

— Nguyén tit N (s6 oxi hoa —3) ¢ dign tich &m cao hon nguyén ti O (s6 oxi hoa —2).

c) Tink chit hod hoe

Quy trinh Ostwald 14 quy trinh san xuét nitric acid duoe cAp bing sang chd vio nim 1902
cho Wilhelm Ostwald (1853 — 1932), nha hoa hoc nguwoi Bue. Quy trinh Ostwald la tru cot
ctia nganh cong nghiép hoa chat hién dai. V& mat lich st va thyre t&, né gan lién véi quy trinh
Haber-Bosch, quy trinh cung cap nguyen li¢u thd can thiét, ammoma Chinh nhu cau ngay
cang tang doi voi phan boén (san xuat tir ammonia) va chat nd (san xuat tir nitric acid) cling
v6i su hoan thién sau do cfia quy trinh Haber-Bosch dd din dén vide cai tién va thuong mai
hoa quy trinh Ostwald.
‘e’

o

@.

o P o®

o@o @o v L

Hinh 5.1. Mé hinh bubng phdn ving oxi hod ammonia
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Giai doan dau tién ciia qué trinh Ostwald xay ra su oxi hoa ammonia bang oxygen khong
khi & nhidt dd 800 — 900 °C, ap suat 10 — 14 atm va chét xuc tac la platinum véi 10%
rhodium. Phan ttng toa nhiét manh tao ra nitrogen monooxide nhr sau:

o
ANHi(g) + 50(g) ——— 4NO(g) + 6H:0(g)  AH=-9501J

Ngoai san pham chinh NO, & giai doan nay con tao 1 — 2% thé tich cac san pham phu nhu
N20, Ns.

Wilhelm Ostwald duoe trao gidi Nobel nam 1909 cho cac két qua nghidn ctiu vé xuic tac,
can bang hoa hoc va toc do phan tng.

d) Ung dung

o Sdn xudt phin bén

— Urea

Urea 1a phan dam 6 dang hat duoc san xuat tit ammonia va carbon dioxide trong hai phan
ting can bang & nhiét d6 180 — 200 °C, ap suat 200 — 240 atm:

ZNHs(g) + COx(g) == NH;COONHL.(s)

NH;COONH4(s) — NH:CONH(s) + H:O(g)
— Ammophos
Ammophos la phan bon phire hop mtrogen-phosphorus thwong & dang hat, ¢6 46 dinh
dudng cao. Ammophos gém NH,H,PO, va (NH,),HPO, duwge san xuat bang phin ting hoa
hop gifta ammomnia va phosphoric acid.
o Chat lim lanh

Ammonia 14 chit 1am lanh hidu qua do c¢éc dic tinh nhiét dong lue hoe wu viét: enthalpy
bay hoi rét cao (+23,35 kJ/mol & nhist dd s6i —33,3 °C), luu luong chat lam lanh réat thap,
gi4 tri truyén nhidt cao, su thay déi thé tich tir thé 16ng sang thé hoi 16n. Cling véi gia thanh
1é, ammonia duoc st dung phd bién trong cic may lam lanh, déng lanh 16n, may didu hoa
khéng khi tdng. H& théng 1am lanh dua trén ammonia ¢6 chi phi xay dung thip hon 10-20%
s0 v6i hé théng st dung CFC do ¢6 thé st dung dudng 6ng nhé hon. Hidu qua lam lanh cta
ammonia cao hon 3-10% so voi CFC, dan dén tiét kiém dién hon va chi phi van hanh thap
hon. Amoniac an toan cho méi trudng, voi xép hang Tidm ning suy giam ting ozone (QOzone
Depletion Potential - ODP) 14 0 va xép hang Tiém ning néng 18n toan cau (Global Warming
Potential - GWP) 1a 0.

o Dung mot

Céc kim loai kidm tan trong dung méi ammonia 1dng tao thanh dung dich mau xanh lam
do sir ¢6 mat cta electron dugc solvat hoa. Nguyén tir kim loai kiém d& mét electron ho4 tri
trong dung dich ammomnia, sau dé ca electron va cation kim loai két hop vél ammonia tao
thanh electron va cation duge solvate hod. Electron solvate hoa hap thy mdt s& bude song
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trong vung anh sang kha kién, cic bude séng con lai khéng bi hap thu t5 hop véi nhau tao
thanh mau xanh lam.

e) Sdn xudt

Sau hon mot thé ki, qua trinh tAng hop amoniac béng xtc tac di phat trién virot bic. Ning
suat mdi ngay cua thiét bi don bd ting tir 5 tan ammonia ban dau 18n 2 200 tan hién tai. Ap
sudt phin tmg dd giam xudng 100 — 150 atm so véi 1 000 atm ban dau.

Qué trinh téng hop ammonia bang xuc tae dua vao phan Ung ctia nitrogen va hydrogen
trén bé mit chat xtc tac. Phan tmg nay xay ra théng qua sir bién ddi hoa hoc cla cac chat
phan tmg trén bé mit chit xte tic. Qua trinh chit phan ung tao lidn k&t hod hoc véi bé mit
chit xtic the kém theo pha v& mét phan lién két cfi, chit phin tng trd 18n kém bén hon va dé
tham gia phan ung hon.

Tuy nhién, Haber-Bosch 13 quy trinh hod hoc quy md 16n nhit va ding hang déu vé& mio
tidu thu ning luong. San xuit ammonia tidu thu 2% téng ngubn cung ning lwong trén thé gidi
(gbm than d4, khi thién nhin) va thai ra gin 2% tong luong khi thai CO, toan cau. Vi vay,
vide st dung ning luong tai tao di duge dit ra nham phat trién quy trinh tdng hop ammonia
xanh, bén viing.

2. Mudi ammonium

Tinh thé ammonium chloride ¢6 cau tric kidu CsCl véi hing s6 mang a = 0,387 nm, gbm
hai mang 1ap phuwong don gian (clia NH; va Cl7) 1éng vao nhau.

Tinh thé NH,4Cl dé tan trong nude do cac nguyén nhan:

— C6 chu trie tinh thd ion nén d& tan trong dung méi phan cue.

— Béan kinh ion ammonium 1én (0,154 nm tng véi s6 phéi tri ]) dan t61 mat do dién tich
dwong thép, lidn két mang tinh thé yéu, d& bi pha v ciu triic trong qué trinh hoa tan.

Tinh thd NH,Cl kém bén nhiét do céc nguyen nhan:

— Ton ammonium chita mot 1ién két cho-nhin kém bén.

— Sy pha v& lién két cho-nhén tao thanh ammonia 14 mdt san phﬁm khi dé thoat ra khoi
tinh thé.

Hinh 5.2. O co 56 ciia NHCI
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(IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG

GV ¢6 thé cho trrde tir AMMONIA, HS tra 161 cac tir hang ngang, tir hang ngang cudi
cung s€ trd thanh tir chia khoa.

1 u R E A

s M O I

3 b A M

4 A M M O N I U M
5 T A N T O

6 K H A I

T P H A N B O N

Céu 1: Loai phin dam phd bién nhit & Vit Nam?

Céu 2: SO cip electron khong lién két trong phén ti ammonia 14 bao nhidu?

Céu 3: Loai phan bén nio cung cap nguyén to nitrogen hoa hoc cho cdy trong?

Cau 4: Khi phan it ammomnia nhan thém proton thi s€ tré thanh ion gi?

Céu 5: Nhan xét dung vé dd tan clia ammonia trong nude?

Cau 6: Khi ammonia ¢6 mui gi?

Céu 7: Trong cong nghidp, phin 16n ammonia duoe ding d& sin xuAt mat hing nio?
Hoat déng 2. CAU TAO PHAN TU AMMONIA

e GV tb chite cho HS v& trén khé gidy to cée bude 1ap ebng thiic Lewis , 1lap md hinh phan
fir ammonia.

GV to chite cho HS thao luan nhom, tim hidu cae dic diém cAu tao phéan tir ammomnia:

— Nhén xét d6 phin cue cta lisn két N—H dua vao d6 4m didn cic nguyén th, so sanh d6
phan cuc cla lién két N-H trong ammonia véi lién két O-H trong nude deé nhan thay proton
clia nude linh dong hon cla ammonia: van dung trong phan ammoma thé hién tinh base khi
tac dung vai nudce.

— Nhén xét duoe phan it ammonia ¢é dd phan cue manh dira vao dd phén cue ctia lidn két
N-H va cap electron chira lién két.

— Thao lugn vé dc diém, didu kién tao lién ket hydrogen, tir d6 dw doan duoc kha ning
tao lién ket hydrogen giita cac phan tir ammonia: van dung giai thich tinh chat vat li nhuw nhiét
do nong chay, nhiét do so1, do tan.

— Hudng dan HS dua ra nhén xét vé kha ning nhin proton ¢lia ammonia nhd tao lién két
gifta orbital 1s trng ctia H* véi cdp electron trén nguyén ti N; s6 oxi hoa clia nguyén tit N 14
—3 (s6 oxi hoa thip nhét) d& dir doan ammonia ¢6 khi ning thé hién tinh kh.
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e GV hurrong dan HS tra 181 ciu héi clia hoat dong trong SGK:
1. Viét cdu hinh electron clia cac nguydn td H(Z = 1) vaN (Z = 7).
2. Trinh bay cac bude lap cong thire Lewis cia phén it ammonia.
1. Cau hinh electron etia nguy@n ti: H 1a 1s', cia nguyén t& N 1a 1s*2s%2p’.
2. Dat 3 cap electron gifta N va 3H (a), dat cap electron vao nguyén tir N, thu dugc cong thire
electron (b), thay madi cap lectron lién két biang mdt gach hoa tri, thu duge cong thire Lewis (¢):

H:N: H H:N: H H ITI—H
H H H
a) b) c)

Hoat déng 3. TINH CHAT VAT LI

e T chire cho HS nhin xét vé tinh chat vat i cla ammonia, giai thich nguyén nhin
ammonia d& tan trong nudc c¢hi yéu do tao thanh lidn két hydrogen véi nude va dic didm
phén ti chat tan va dung mdi déu phan cue marnh.

Huong dan HS nhic lai cac du doan vé tinh chat dic trung cua ammomnia la tinh base va
tinh khtt.

Hwéng dan HS phan tich phan tng voi nude, acid dé chiing minh khi ning nhan proton
clia ammonia trong cac phin tng dé, thé hién 14 mdt base Bronsted.

T chite thio luin vé giai doan diu ctia qua trinh Ostwald: xac dinh su thay d8i sb oxi hoa,
vai trd céc chit, v nghia cla phan tmg.

o GV t6 chite cho HS hoat dong nhom, xem thi nghiém: Tinh tan ciia ammonia trong nuée.

e GV hudng dan HS tra 161 cau hdi ena hoat dong trong SGK.

Hoat déng 4. TINH CHAT HOA HOC
e GV tb chite cho HS hoat ddng nhom, thire hién hoat dong trong SGK:
Trong cong nghigp, phan tmg gifta ammoma voi acid thu duoe mudi ammonium ding dé
san xuat phan bon:
NH, + HCl — NH,CI
NH; + HNO; — NH,NOj4
2NH; + H,80, — (NH,),80,
Xac dinh chit cho, chét nhan proton trong mdi phan ting trén. Ding miii tén d& bidu dién
sit cho, nhan do.
Trong cac phan tng trén, NH; nhan proton (H) nén thé hién la base; HCl, HNO; va
H,>S0, nhirdng proton nén thé hién 1a acid.
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Hoat déng 5. UNG DUNG VA SAN XUAT

e Hudng dan HS trinh bay duge cac tng dung clia ammonia trong ¢ng nghiép dua trén
cac tinh chat vét li va hoa hoc.

T4 chire thio ludn, vin dung cac kisn thire v& bién thidn enthalpy phan tng, ¢in bang ho
hoc, tbe dd phan ting cho qua trinh tdng hop ammonia trong ¢dng nghiép.

e GV tb chite cho HS hoat déng nhom, thire hién hoat dong trong SGK:

Suu tim mdt s6 hinh anh d& bao cfo, thuyét trinh v& ing dung ctia ammonia trong thue tidn.
Str dung céc tinh chat vat li va hod hoe dé gidi thich co sé khoa hoe ctia cée ting dung nay.

Ammonia ¢ tng dung rong rii trong cdng nghiép, ndng nghiép, y hoe va doi sdng.

To soi
tong hop

Phan bon

Chat lam lanh
Dwoc pham
Thudc da
Xr i nuwrée

Chat tay nra i Thuéc nhusdm
Ho4 chét < Chét tao bot

Hinh 5.3. Cdc wng dung cia ammonia

Phéin 16n ammonia dugce st dung 1am phin bon nhw urea, dam ammonium, ammophos.

Ammonia ¢4 nhiét bay hoi 16n nén duge ding 1a chit lam lanh trong nhiéu hé théng lam
lanh ¢éng nghiép, hé thong diéu hoa khong khi tong.

Ammonia 14 nguyén lidu trong san xuat nitric acid theo phuwong phap Ostwald, sin xudt
soda theo phuong phap Solvey.

Ammonia 1éng 14 dung méi ion hod dugc st dung khé phd bién. Céc kim loai kidm tan
vao ammonia long tao dung dich mau xanh lam ¢6 chita ion kim loai va electron.

Vidu Na(s) — Na'(aq) + e{aq)

Ngoai ra, ammonia duge dung trong xi li méi truong, chat tiy rira bé mat, kidm soat pH
clia nude, trung hoa acid dé bao vé thiét bi khoi dn mon.

e GV t0 chiic cho HS hoat dong nhém, thue hién hoat dong trong SGK; hudéng dan HS tra
161 cau hoi cia hoat dong.

Van dung kién thiic vé ¢in bing ho hoc, tée d6 phan tng, bién thién enthalpy dé giai
thich cac didu kién cia phan tng san XUt ammonia, cu thé:
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1. Néu ting hodc giam nhiét do s& anh hudng dén su chuyén dich cin bing va téc dd phan
ung nhw the nao?
2. Néu giam ap suét, can bang chuyén dich theo chifu nao? Tai sao khéng thuc hidn & ap suét
cao hon?
3. Vai trd ctia chat xic tac trong phan tng 12 gi?
Huong dén trd 1oi:
1. Néu tang nhiét dd, cin bing chuyén dich theo chidu lam giam nhiét d6 (14 chidu thu nhiét,
chiéu nghich), tang nhiét d¢ s€ lam tang toc do phan tng nghich.

Nguoge lai, néu giam nhiét dd, can bang chuyén dich theo chidu toa nhiét (la chidu thuan),
giam nhiét do s€ lam tang toc do phan tmg thuan.
2. Néu giam 4p sudt, can bang chuyén dich theo chifu lam ting ap suét (14 chidu ting $& mol
khi, chieu nghich).

G 4p sut cang cao thi yéu ciu vé chit luong thidt bi, an toan lao dong cing cao = ting
chi phi ché tao, lap dit, van hanh, bao dudng thiet bi.
3. Chét xtic the 1am ting ca toe dd phan ting thuin va phan tng nghich, 1am hé nhanh dat dén
trang thai can bang.
Hoat déng 6. MUGI AMMONIUM

e Hudng din HS trinh bay dwge tinh chit vt i co ban ctia mudi ammonium nhw tén tai &
dang tinh thé, d& tan, phén li hoan toan trong nude.

Huéng dan HS nhin xét cae tinh chat hoa hoe co ban ctia mudi ammonium nhu kém bén
nhiét, tae dung véi kidm, lam thi nghidm hodc xem video nhén bidt mubi ammonium.

Huéng dan HS trinh bay dugce céc ting dung chinh ¢fia mudi ammonium 14 lam phin bén
nhu ammomum nitrate, ammonium chloride, ammonium dihydrogenphosphate, ...

e GV t0 chite cho HS hoat déng nhém, thure hién hoat dong trong SGK: Nhén biét ion
ammonium trong phéan dgm; huéng dan HS tra }ociu hoi cia hoat dong:

oibd T 1 VR T T T ESS T 2E Y
l]‘lO Q. ( N ] M — ] (1

/Whéah biét ion ammenium thong qua sytad thanh ammoniaammienia lam qui-tfim/chuyén
mau xanh.

PTHH: NH! + OH™ "5 NH, + H,0
Hoat déng 7. GHINHG, TONG KET

Em da hoc: GV yéu cdu HS tém tat cac ndi dung di hoc hode cac hinh thire hoat dong
khac nham chét kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac ciu héi/mhidm vuivan dé can gidi quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thwe hanby/... dira trén cac goi v trong SGK.
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{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Dua vao ciu tao, phin tr ammonia co dic diém:

— Nguyén tit H tich mdt phan dién tich duong do lién két N—H phén cue manh vé phia N.

— Nguyén tit N tich mét phén dién tich 4m do ¢6 ba lién k&t N-H phan cue manh vé phia
N va trén N ¢on mét ¢ap electron chira lién két.

Do viy, gifta cac phin tr ammonia xudt hién tuong tac tinh dién gifta nguyén t& H tich
dién duong voi dam may electron trén nguyén tit N tao thanh lién két hydogen manh giita cac
phan t.

2. Gifta cac phén it ammonia (chét tan) va phin t nuée (dung méi) ¢é tuong thc manh
nén ammonia phin tan tét vao nude, tite tan tot trong nude. Hai twong tac co ban gifta cac
phén tit ammonia va nuwde 14 lidn két hydrogen va twong tac van der Waals (phén tit anmonia
va nude déu phéan cuc manh).

-3 0 o 0 -2
3. ANH,(g) + 302(g) —-> 2Na(g) + 6H,O(g)

-3 0
Qua trinh ox1 hoa: 2N —» N2 + 6e

0 3
Qua trinh khik: 0y +4de —5 20
-3 0 {0 +2 =
ANH,(g) + 502(g) > 4NO(g) + 6H, 0(g)

-3 +2
Qua trinh oxi hoa: N —> N + 5e

0 .
Qua trinh khut: Oy + 4 —> 20

4,
Bic diém, tinh chét Phan tit ammonia Ton ammonium
Dang hinh hoc H +
-
P
H N W
q P HH
Chop tam giac
T& dién ¢éu
S6 lign két cong hoa tri 3 4
S$6 oxi hoa ciia nitrogen -3 =3
Tinh acid Brensted Yéu
Tinh base Bronsted Yéu
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(VI) GOI Y KIEM TRA, BPANH GIA

1. GV ¢6 thé danh gia két qua hoc tAp ctia HS dua trén cic ciu trd 101 ctia HS d6i voi che cau
hé1 trong SGK va cac cau hdi cia GV trong tién trinh day hoc.

2. Céu héi va bai tap goi v danh gia.

Cau 1. Cho céc chét khi saw: N, NH;, HCL, H,.

a) Nhitng khi nao dé tan trong nudic?

b) Bé xuat cach tién hanh thi nghiém chiing minh kha ning tan tot cta cac khi do.

Hueéng din

a) Hai khi tan tot trong nude 13 NH; va HCL.

b) Tién hanh thi nghidm tuong tu SGK d& quan sat hién tuong nude phun trao vao binh.
Cau 2. a) Viét PTHH khi chq tirng khi ammomia va hydrogen chloride tac dung voi nudc.
Trong moi phan 1tng, chi ra chat nao dong vai tro acid Bronsted.

b) Khi dira hai nhiim béng tAm dung dich ammonia dic va hydrochloric acid lai gin nhau
thi thay xuat mén kha trang. Viét PTHH va cho biét do co phai 1a phan ung acid — base theo
thuyét Brensted hay khong.

Huéng dan
a) NH;+ H,O — NH; + OH H,O doéng vai tro 1a acid Brensted
HCl + H,O — C1 + H;0" HCI dong vai tro la acid Brensted

b) NHs;+ HCl — NH.Cl

Trong phan tng trén, HCl nhwdng proton cho NHs, the hién 1a acid Bronsted.

Ciu 3. Bun néng trén ngon ltta dén ¢dn hdn hop rian gém NH,CI va Ca(OH), trong 6ng nghiém.
a) Viét PTHH ctia phan tng xay ra.
b) Néu cach thu khi sinh ra vao binh dung bing phuong phap doi ¢hd ctia khéng khi.
Huéng dan
a) Ca(OH), +2NH,Cl — CaCl, + 2NH5+ 2H,0
b) Bé tp binh thu khi, dan khi ammonia di vao tir miéng binh dit phia duoi.
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Bai 6. MOT SO HOP CHAT CUA NITROGEN VGI OXYGEN

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Phén tich duwoe ngudn gde clia cic oxide clia nitrogen trong khdng khi va nguyén nhin
gay hién tuong mua acid.

— Néu duge ciu tao ctia HNOs, tinh acid, tinh oxi hod manh trong mét s6 tmg dung thuc
tién quan trong cua nitric acid.

— Gaai thich duge nguyén nhan, hé qua ctia hién tirong phtl dudng hoa (eutrophication).

{II> CHUAN BI

— Hinh anh va video v& ce ngudn phat sinh oxide ctia nitrogen, mua acid, hién tirong phil dudng.
— Hinh &nh va video thi nghiém vé tinh acid, tinh ox1 hoa manh cua mtric acid.

{III> THONG TIN BO SUNG

1. Nguédn gdc cac oxide clia nitrogen

a) NO, nhiét

Sy hinh thanh NO, nhidt duge md ta bang mdt chudi cic phan tng hoa hoc & nhidt do
1600 — 1800 K, theo co ché Zeldovich (theo tén nhd vét li ngudi Nga Yakov Borisovich
Zeldovich).

NO, nhiét sinh ra khi nitrogen trong khéng khi k&t hop véi cac gbe O va OH, ¢é ngudn
cung cdp ddi dio trong ngon lita.
PAu tién, phén t& O, bi pha v& lién két khi twong tic véi cac phin t M bén va ¢d nang
luwong du lon:
O+M=0+0+M
Tiép do6, cac nguyén t& O "duge giai phong” phan tng véi N, théng qua mdt phan ting
tuong doi cham:
N;+O = N + NO AH=+3142 k]
Céc nguyen tir N moi sinh phan ung vl O,, tao thanh NO:

N+ 0O, = NO+O AH =-1343 kI
Phan ting tiép theo cling d3 duoc chimg minh 14 gép phan hinh thanh NO, nhidt, dic bidt
14 & cac didukién gin ding ap va hdn hop giau nhién lidu:

N+HO = H+NO AH=-2038kJ
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b) NO, nhién liéu

V& ¢o ban, tat ¢a nitrogen lidn két trong nhién lidu déu s3 chuyén thanh NO, trong khi
thai. Nitrogen lidn k&t nhidn lidu chi véu tim thiy trong nhiédn lidu 1dng va rén, khéng xuét
hién trong phﬁn 1on nhién ligu khi, ohezmg han nhw khi ty nhién. Dau nhién lidu chua qua x1r li
6 thé chnta hon 1 000 ppm nitrogen lién két nhidn lidu, ¢6 thé din d&n hon 40 ppm NO, trong
khi thai chi tir co ché nay. Tuy nhién, cac quy trinh nhi may loc dau ciing loai bd nitrogen lién
két nhién lidu trong qua trinh loai bé lua huynh.

Co ché hinh thanh NO, nhién lidu duoe md ta théng qua chudi cic phin ting sau:

HCN+O — H+ NCO
HCN +0'— OQH+CN
HCNA00— "N g0
Gbe CN chuyn hoa thanh NCO bing céac phin tng:
CN+0O;, = NCO+0O
CN+ 0OH =— NCO+H
Trong méi trudng oxi hoa, NCO tiép tue chuyén hoa thanh NO va CO:
NCO+0OH =— NO®=CO+ H

NCOO--re—— NO-+ 20
¢} NO tire thoi
Co ché hinh thanh NO, tite thoi (NO, nhanh, NO, sém) lan dau tién duoe dé xuit boi
Charles Fenimore vao nam 1971. Khi NO; nhiét va NOy nhién liéu bi loai bé thi van c6 qua
trinh hinh thanh NO,. Fenimore cho rang diéu nay 14 do phan tmg cla nitrogen trong khi
quyan v6i cac gbe chiy xay ra trong giai doan dét chay sém nhat.
Céac gbe hydrocarbon CH, (vi du: CH, CH,, CH;) ¢6 thé phan tng véi phin tir nitrogen
trong khong khi dé tao thanh hydrogen cyanide HCN:
CH+N; = HCN+N
N+OH = NO+H
N+0O; = NO+O
HCN+ 0O, = NO+ CO+H

Béi vi co ché nay it phu thude vao nhiét dé nén nd tré nén quan trong hon khi cac co ché
hinh thanh NO, khac d3 bi triét tidu.
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2. Mua acid

Cum tir mua acid 1an dau tién duoe st dung vao nam 1852 béi Robert Angus Smith, nha
hoé hoc ngudi Scotland, trong nghién cttu ctia éng vé& hod hoc nude mura khu vue gin céc
thanh phd ¢ong nghiép & Anh va Scotland. Hién twong nay trd thanh mét phan quan trong
trong cudn sach Khéng khi va Mua: Sy khéi dau ctia Khi héu Hod hoc (1872) clia éng. Tuy
nhién, phai dén cudi nhitng nim 1960 va dau nhitng nam 1970, mua acid méi duge c¢éng nhin
14 mot van dé& méi truong, anh hudng dén cac khu vue téng 16n & Tay Au va Bong Bac My,

Mura acid ¢6 hai loail trang thai la wdt va khé: trang thai wét la mara acid & dang nude 1dng,
trang thai khé 1a mua acid & dang bui, khi, tuyét, suong mu.

3. Nitric acid

a) Nuoe cuong toan (aqua regia)

Quy trinh st dung nitric acid d& tach bac khéi vang duge Albertus Magnus viét vao thé ki
XIII, dirge Vannoccio Biringuccio va Georgius Agricola 1an lugt mé ta diy di trong cac xuit
ban nim 1540 va 1556. Tuy nhién, quy trinh tinh ché vang nay hiu nhw duoe gitt bi mét &
chiu Au cho dén khodng gitta thé ki XVIII.

Tinh oxi ho4 manh efia nude cudng toan lidn quan dén tinh oxi hod manh ctia nguyén ti
Cl dugc gial phong khi mtric acid oxi hoa hydrochloric acid:

3HCI + HNO; — NO + 3Cl + 2H,0

Ti 18 mol gifta HC1 : HNOs 14 3 : 1 thuong duoc ding dé pha ché nude cudng toan. Ti 18
mol duge ohuyén thanh ti 18 thé tich 3 : 1 do cac dung dich HCI déc va HNO; dac co nSn,g do
mol gin béng nhau, déu khoang 12 M.

Ti 1& thé tich 3 : 1 c6 thé thay doi tuy thude vao mue dich hoa tan cac kim loai cu thé, vi
duvolr Authitilé phuhoplad: 1.

Sau phéan tng trén, nguyén tr Cl sinh ra ¢6 tinh oxi ho4 manh, dé dang oxi hoa Au thanh
AuCls:

Au+ 3Cl — AuCl;

Trong méi truong HCL du, AuCls chuyén thanh dang phite chat;

AuCl; + HCl — H[AuCl4] (tetrachloroauric acid)

Phan g tong quat:

Au+ 4HCl + HNO; — H[AuCl,] + NO + 2H,O

Qu4 trinh phin tmg cén x4y ra phan tng phin huy nhiét ctia HNOs, qué trinh két hop gitta
Cl nguyén tir thanh Cl; phan tix:

4AHNO3; — NO; + O, + 2H,0
2Cl — Cly
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b) Phan ung nitro hod
Nitric acid 14 ngudn cung ¢ép tac nhén electrophile NO} de thuc hién cac phan ting nitro
hoé san xuat glicerol trimtrate, toluene trinitrate, cellulose trinitrate,...

Trong hon hop véi sulfuric acid dic, nitric acid nhin proton, thé hién 1a mdt base
Bronsted:

HNO3 B HZSO4 — HZNO; + HSO;
Tiép 6, H,NO} tach nde va giai phéng NOT :

H,NO} —> NOj + H,O

{IV)> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOI BONG
GV t6 chire cho HS tim cac tir hang ngang dé kham phd ra tir chia khoa.

1 M A N

2 D O T H A Y

3 N H I £ T

4 O X I D E

5 I T R O G E N
6 H A T N O

7 O X I H O A

8 N A u D O

Cau 1: Nhén xét ding vé tinh acid clia nitric acid.

Cau 2; Cac oxide ctia nitrogen sinh ra chi yéu tir loai phan ung nao trong thue tién?
CAu 3: Khi nitrogen két hop véi oxygen khéng khi & nhidt do cao sinh ra loai NO, gi?
Cau 4: Hop chét ctia nitrogen véi oxygen duoe goi 1a gi?

CAu 5: Ammonia, nitric acid ddu 1a hop chét ctia nguy8n tb nao?

Cau 6; Trong céng nghidp, nitric acid duge st dung d€ san xuat loai hoa chat nao?
Céu 7: Ngoai tinh acid manh, nitric acid con thé hién tinh chét dién hinh nao?

Céu 8: Khi mtrogen dioxide ¢6 mau gi?
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Hoat déng 2. CAC OXIDE CUA NITROGEN

e GV tb chite cho HS tim hidu v& cac ngudn nitrogen ¢é tham gia véo cie qué trinh dbt
chay dé tao thanh cac oxide ctia nitrogen.

— Nitrogen don chét trong khéng khi ¢6 thé chuyén hoé thanh NO, dudi tic dong cta tia
sét hode nhiét. Céac qua trinh d6t chay & nhidt dd cao trong budng ddt ddng co chuyén hoa N,
thanh NOx theo co ché NO, nhiét va NO tire thoi,

— Nitrogen hop chat ¢ trong cac nhién lidu, dic biét la than da, duoc chuyén hoa thanh
NO, nhién liéu.

e GV t& chiic cho HS hoat déng nhom d chuén bi va thuyét trinh v& nguyén nhin gay
mua acid, cde video, hinh anh v& tac hai ctia mua acid véi méi tredng, dé xudt cac bién phap
ngén chian sir hinh thanh mra acid.

GV két hop rén luyén v thic bao v& méi truong, sit dung tiét kidm dién ning va nhién lidu.

e GV huong dan HS thie hién hoat dong trong SGK:

1. Giai thich nguyén nhan phat than NO; tir hoat dong giao thong van tai, nha may nhiét
dién, luyén kim, d6t nhién lidu. D& xut che bién phap nhim cit gidm cac ngudn phat thai do.

2. Suu tAm hinh anh v& anh hudng cla mua acid doi véi mdi trudng. D& xuit mot sd giai
phép nhim giam thidu nguy co gy nra acid.

1. Nguyén nhan ngudn phat thai NO, trong cac hoat dong trén; NO, nhiét (don chét N, va
O, két hop trong budng ddt déng co, 16 dbt), NO, nhién lidu (nguyén tb nitrogen trong thanh
phén nhién lidu bi d6t chay béi oxygen), NO, tite thoi (don chit N, tac dung véi gbe tir do).

Pé xuit gidi phap: lap thdm bd x1r 1i khi thai & phin éng x4 ctia phuong tién giao théng, xi
1i khi thai nha may trude khi phat thai ra méi truong, st dung tiét kidm nhién lidy, st dung
ning luong thay thé, tai tao, ning luong sach, ...

2. Hinh anh v& anh hudng ctia mua acid dbi véi mdi trudng: tan pha nhidu rimg ciy, anh
huréng dén doi sdng sinh vat dwdi nude, an mon cée cdng trinh kién tric bang da va kim loai.
Hoat déng 3. NITRICACID

Té chite cho HS hoat dong nhém, mé ta cong thite Lewis ctia phin t HNOs trén gidy khé

to, t6 chire cho HS thuyét trinh vé& dic didm ciu tao, dir doan vé tinh acid (SE‘) nac acid, lwc
acid, sy dién 1i), d6 bén nhiét, tinh oxi hoa (s& oxi hoa clia nitrogen, hoat tinh oxi hoa).

Hudng dan HS trinh bay duoe tinh chat vat 1i, hoa hoe (tinh acid, tinh oxi hoé, viét phan
uing minh hoa), ttng dung co ban cuia nitric acid.
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e GV hurong dan HS thire hién hoat dong trong SGK:
Tir dic didm céu tao, du doan tinh tan va tinh ¢hét hoa hoe ciia nitric acid.

Phin tit nitric acid ¢o lién két O—H phén cue manh = ¢é kha ning phan 1i trong nude
thanh cac ion => dé tan.

Lién két O-H phan cwe manh = dé cho proton = tinh acid manh.

Nguyén tit N ¢6 s oxi hod +5 1a s6 oxi hod cao nhat = ¢6 kha ning nhan electron = thé
hién tinh oxi hoa. Phin t& HNOs ¢6 lién két cho-nhén kém bén = kha nang hoat déng hoa
hoc manh = tinh oxi hoa manh.

e GV hurong dan HS thire hién hoat déng trong SGK:
Viét phurong trinh phan i va cac PTHH minh hoa cho tinh chét acid manh ciia nitric acid.
HNO; — H™ + NO;
NaOH + HNO; — NaNO; + H,O
CaCO; + 2HNO; — Ca(NOs); + CO,; + H;O
Hoat déng 4. HIEN TUQGNG PHU DUONG
GV giao cho HS tim hidu va thuyét trinh v& hidn twong phti dudng: Hién tuong phi dudng
la gi, nguyén nhan, hé qua va giai phap.
Hoat déng 5. GHINHG, TONG KET

Em da hoc: GV yéu cdu HS tém tit cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac cdu héi/nhidm vu/van dé cn giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thie hanhy/... dya trén cac goi v trong SGK.

{¥ ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Céc bién phap nhiam han ché hién twong phu dudng & ao, hd: dap cao bd, ngan chin cac
duong dan nude thai vao ao, chéng chay tran khi mua 14, cho thicc dn chin nudi di nhu cu
ctia vat nudi.

2. Pic diém ctia ao, hd ¢ hién trong pht dudng: mrde doi mau, tho lam, ¢ mui, ¢4 tdm chét,. .

P& xuit cach cai tao ao, hd ¢o hién tuong phi dudng: nao, vét bun, xac thue vt va tio ¢d
trong ao.
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(VI) GOI Y KIEM TRA, BPANH GIA

1. GV ¢6 thé danh gid két qua hoc tip clia HS dua trén cée cdu tra 101 cia HS dbi véi cac

cfu héi trong SGK va cac cduhdi ctia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gia.

Cau 1. Hiy so sanh tinh acid/base trong dung méi nude; tinh oxi hoa, tinh khit gifta cac

phan ti: NHs, HNOs. (H)

Huéng dan
Tinh acid: HNOs; > NHs; Tinh base: NHs; > HNOs;
Tinh ox1 hoa: HNO3 > NH;s; Tinh khi: NHz = HNOs.

Cau 2. Chi ding mét chit chi thi, trinh bay cach phéan biét cac dung dich lodng: NHs,

HNOs, NaNOs. (VD)

Huéng dan
Chi thi NH; HNO; NaNOs
Gidy pH hodc quy tim Mau xanh Mau 8 Khéng d6i man

Cau 3. Cho dung dich HNOs lofing lan luot tac dung vdi: dung dich NHs, kim loai Cu,

mudi CaCOs.
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Viét cae PTHH, chi 18 vai trd ¢tia HNO; trong mdi phan tng. (VD)

Huéng dan

NH; + HNO; —— NH4NO; HNO; 1a acid Brensted
3Cu + 8HNO; — 3Cu(NOs); + 2NO + 4H0 HNOs 1a chat oxi hoa
CaCOs; + 2ZHNO; — Ca(NOs); + CO; + H;O HNO; la acid Brensted



Bai 7. SULFUR VA SULFUR DIOXIDE

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe cac trang thai tir nhidn cta nguyén to sulfur.

— Trinh bay duoe céu tao, tinh chit vét i, hod hoe co ban va ting dung ctia sulfur don chét.

— Thue hign duge thi nghiém ching minh sulfur don chét vira ¢o tinh oxi hoa (tac dung
vol kaim loai), vira ¢o tinh khi¥ (tac dung voi1 oxygen).

— Trinh bay duge tinh oxi hoé (tac dung voi hydrogen sulfide) va tinh khit (tac dung voi
nitrogen dioxide, xic tac nitrogen oxide trong khong khi) va timg dung cia sulfur dioxide (kha
ning tAy mau, diét ndm mde,...).

— Trinh bay duge sy hinh thanh sulfur dioxide do tac ddng ctia con nguron, tir nhién, tac hai cta
sulfir dioxide va mat so bién phap lam giam thieu lugng sulfur dioxide thai vao khong khi.

(I ) CHUAN BI

— Hinh anh va video v& céc ngudn phat sinh sulfur dioxide, mua acid.

— Hinh &nh va video thi nghiém vé tinh oxi hoa, tinh khir cta sulfur va sulfur dioxide.

— Dung cu, ho4 chit thi nghiém theo huéng dén trong SGK.

(III> THONG TIN BO SUNG

1. Sulfur
a) Hai dang thi hinh

Trong khéng gian ba chidu ¢6 7 hé tinh thé, tuy theo mdi quan hé gitta gée va canh ctia
hinh hop.

Sulfur ta phirong thudce hé thoi: a# b# ¢, o= p=v=90° 6 mang co sd la hinh hop chit nhét.
Sulfur don ta thude hé tinh thé donta: a#b+#c¢, =B =90° v+ 90°, 6 mang co $& 14 hinh
hop ¢o6 chc mit bén déu 1a hinh chit nhét, day 14 hinh binh hanh.
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Bing 7.1. Bay hé tinh the

Bang 7.2. D¢ tan cua sulfur trong carbon disulfide va carbon tetrachloride

i z
e . e ) Piéu kién carth va goc
Tiéng Anh Tiéng Viét AR B St

Triclinic Tam ta, ba nghiéng 1 At bte; wEREY

Monoclinic Dbon ta, mot nghiéng 2 azb#c, a=p=90" v+90°
Orthorhombic He thoi, truc giao 4 azb#c, a=p=y=90"
Tetragonal Tix phwong, ti giac 2 a=b#c a=p=y=90"

Cubic Lap phuong 3 a=b=c, a=p=v=90"
Trigonal Ba phirong, mit thoi 1 a=b=c, a=p=vy<120"#90°
Hexagonal Luc giac 1 a=b~c _a=p=90" y=120"
b) Tinh tan

Sulfur tan &t trong mét sé dung méi hitu co, tan tot nht trong carbon disulfide.

(4}

Carbon disulfide, CS; Carbon tetrachloride, CCly
Phén trim khi hrgng Ving nhiét d6 Phén trim khéi lugng Vung nhiét do
sulfur, C% hoatan, °C sulfur, C% hoatan, °C

24,16 22 0,3942 5-10
28,45 32 0,6552 20-22
32,76 38-40 1,302 45-50
34,89 44 1,940 5562
44,34 50 2,570 64—65
50,06 55-56 3,193 70-75
71,44 75 6,188 95-100
83,34 90 11,65 129-131

) Ngudn: Meyer, B., Austin, J. M., & Jensen, D. (1971). Solubility of sulfur in liquid sulfur dioxide, carbon
disulfide, and carbon tetrachloride. Journal of Chemical & Engineering Data, 16(3), 364-366.
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2. Sulfur dioxide

a) Céu tao phin tir

Phén tt SO, ¢ dang gbe, gdm mét lidn két déi va mot litn két don (litn két cho — nhan)
voi cong thire Lewis nhur sau:

<
- l, T
9. .0
Trong phin t& SO,, géc litn két OSO bang 119° va dd dai lién kbt trung binh bang 143 pm.
Phan tit ¢ cwre kha 1on, = 1,60D.

b) Tinh tan cua sulfur dioxide

Sulfur dioxide SO»(g) rat d& tan trong nmrde. Hang s6 Henry trong phuong trinkh: kg = %

14 kg~ 1,2 mol-L "-atm™". Trong dung dich sulfir dioxide, khéng ¢ bang chiing cho thiy su
ton tai phén t sulfurous acid H,SOs(aq) trong dung dich, thay vao dé 1a cac phin tit SO,(aq)
bi hydrate hoa:

SOg(g) ﬁ SOg(a(D
SOs(aq) + H,O() = HSO; (aq) + H'(aq) Koy, 500 = 1,5-107

¢) Su chuyén hod ciia sulfur dioxide trong khi guyén

Qua trinh chuyén hoa SO, (g) thanh SOs (g) trong khéng khi xay ra khi ¢6 xtic tac la cac
gbe hydroxyl HO":

SO, (g) + HO'(g) —> HSO,'(g) (goc hydroxysulfonyl)
HSO,'(g) + O,(g) — SO4(g) + HOO (g) (gbc hydrogen superoxide)

Nguén chinh tao ra cac goe HO™ 14 phan tng quang phén Os dé tao ra nguyén t oxygen
kich thich quang (photo-excited atomic oxygen):

O5(s) 228 5 B%a 20,

O'(g) + H,0O(g) —> 2HO (g)

Mot ngudn khic dé tao ra nguyén tir oxygen kich thich quang 1a sir quang phén nitrogen
dioxide:

NO, (g) 22582 , NO(g) + O'(g)
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(IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG

GV t6 chire cho HS tim cac tir hang ngang dé kham pha ra tir chia khod hodc cho trirdc tir
SULFUR, HS tra 101 céc tir hang ngang, tir hang ngang cudi cung s& trd thanh tir chia khod.

1 D | E M S | N H

2 & A O S U

3 S ] L F I D E
< S 8] I F A i £

5 L u U H O A

6 A C I D R A I N

Chu 1: Tén dén gian ding dé goi vi thube ddng v ¢6 thanh phin chinh 14 sulfur?

CAu2: Vat lidu c6 tinh dan héi,

Cau3: Téngoi cta ion 8% theo IUPAC la gi?

Céau 4: Tén goi cua 1on SO?{ theo ITUPAC la gi?

Céu 5: Trong cong nghigp, qua trinh st dung sulfur d2 lam chat phu gia gitp ting d6 bén,
do chong mai mon cho cao su goi la gi?

Cau 6: Sulfir dioxide 14 tac nhan hang dau giy mua acid. Cum tir “mua acid” trong tiéng
Anh goi la gi?

Hoat déng 2. SULFUR

e GV giao cho cae nhém HS tim hifu va thuyét trinh vé trang thai ty nhién ctia sulfur;

— Cac dang tén tai clia nguyén té sulfur trén vé Trai Dat, ndu tng dung chinh cia mét sb
hop chat quan trong.

< Him|livong nguyén 16 sulfu trong\¢o thé ngudi, Kac dinh Khéi luofig niguyen t& sulfur
trong ¢ the dura theo dannang.

L Céc ddng i tirinhidn ctd nguysm 6 st frl

oG VA0 chite cho HS hoat ddng nhdm vé cau tao nguyén ti, cau tao phan ti, tinh chit vat
1i va ing dung cua sulfur.

GV hudng dan HS tra 161 cau héi cua hoat déng trong SGK:

1. Viét cau hinh electron cfia nguyén t& S (Z = 16) va bidu dién su phin bd electron vao
cac O orbital.

2. Dua vio cau hinh elecron va d6 4m dién ctia nguyén ti S, hiy dua ra dy doan vé:

a) S6 oxi hoa thip nhit, cao nhét cia nguyén tit S trong hop chit.

b) Tinh oxi hoa, tinh khtr ctia sulfur.
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1. Bidu dién su phin bd electron & 16p ngoai cling ctia nguysn ti S vio cac orbital:

L [ ] 3
y

3s 3p

2. Nguyén tit sulfur co 6 electron 16p ngoai cung nén ¢6 xu hudng nhan thém 2 electron tir
kim loai dé tao thanh ion sulfide: S+ 2e —» S

Twong tir, nguyén tir sulfur ciing co xu hwong dung chung electron véi nguyén tir pha kim
d2 tao lidn két cong hod tri.

2 0 +4 +6
l | | |
I | | |
H,S Sg SO, SO,
ZnS Na,SO, H,SO,
CaSO,

Trén truc biéu didn s6 oxi hod, nguyén tit S trong don chit ¢6 s6 oxi hod bing 0, 14 sb oxi
hoé trung gian nén thé hién duoe ¢ tinh oxi hoa (nhin electron d& gidm s5 oxi hod) va tinh
khir (nhwomg electron de ting tinh oxi hod).

o GV tb chitc cho HS thure hién duoc thi nghigm chimg minh sulfur don chét vira ¢é tinh
oxi1 hoa (tac dung voi kim loai), vira ¢o tinh khir (tac dung vai oxygen).

e GV hurong dan HS tra 161 cdu héi ciia hoat dong trong SGK:

Suu tAm théng tin va trinh bay v& mét s6 hop chét ¢d chita nguyén t6 sulfur duoe st dung
trong thure tién.

Cong thirc Ung dung
zns Luyén kém
FeS; San xuét sulfuric acid
Chloramin-B Chét diét trung, tay ué, khit tring mrdc

C{U;O Na@
S.\_N@
|
©/ Cl

CaSO, San xuét xi ming, phan viét bang, 5p trin nha, bo bdt

Hoat déng 3. SULFUR DIOXIDE

e GV tb chite cho HS hoat déng nhom vé tinh chat vat li, tinh chat hoa hoc va ung dung
cua sulfur dioxide.

e GV hudng dan HS tra 161 cau héi cua hoat dong trong SGK:
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1. Sulfur dioxide 14 acidic oxide. Viét PTHH minh hoa.

2. Xac dinh s6 oxi hod cta sulfur trong hop chit sulfur dioxide va cho biét vai trd oxi
hoa/khtr cua sulfur dioxide. Giai thich.

1. Téac dung vai base, basic oxide: 2NaOH + SO; — NaSO; + H,O

2. Trong sulfur dioxide, nguyén ti sulfur ¢6 sb oxi hod +4, 14 sb oxi hod trung gian nén thé
hién ¢a tinh oxi hoa va tinh kht.

e GV t4 chitc cho HS hoat dong nhém d& chudn bi va thuyét trinh v& ngudn goe sulfur
dioxide (twnhién va con nguot), tac hai cua sulfur dioxide voi mdi truong va sue khoé con nguoi
(video, hinh anh), de xuat cac bién phap giam thicu phat thai sulfur dioxide vao khi quyen.

GV két hop rén luyén v thiic bao vé méi truong, sit dung tiét kidm dién ning va nhién lidu.

Hoat déng 4. GHI NHG, TONG KET

Em da hoc: GV y2u cau HS tém tat cac ndi dung dd hoc hodc cac hinh thite hoat déng
khac nham choét kién thire, ki ndng co ban cua bai hoc.

Em c6 thé: GV dua 1a cic cdu héi/nhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thue hanhy/... dira trén cac goi y trong SGK.

{V > HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Quéng pyrite dung lam nguyén ligu san xuat sulfuric acid; thach cao dung lam nguyén
lidu san xudt xi méng, op tran nha, due khuén, nan tuong, bo bét, lam phén viét bang; sulfuric
acid dung dé& san xuat binh dc quy, sin xuat phin bon.

2. Phén ttr S la phan ttr khéng co cue. Ban chiit tuong tac gitra cac phén tir S; la tuong tac
van der Waals va Iuc firong tie nay yeu. Vi vay, don chat sulfur ¢6 nhiét dd nong chay thap
(113°C).

3. Su thay d6i 55 oxi ho4 cfia nguyén ti cae nguyan tb:

0 +1 -2
H +S5 — H2S
o 0 +2 -2

Hg+S — Hgs

0 o +3 -2
2A1+BS—>A1283

Trong cac phan ung véi hydrogen, mercury (thuy ngén), nhém thi sulfur dong vai tro la
chit oxi hod.
0 0 +6-1
S+3F2 — SFs

0 0 o 42
S+02 —— SO

Trong cac phan ung véi fluorine, oxygen thi sulfur déng vai tro 1 chét khi.
+4 2 . 0 )
4. SO, +2H, S ——»3S +2H,0 = SO, la chit oxi hod.

+4 +4 +6 +2 ;
SO, + NO, —» SO; + NO = SO, la chat khi,
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5. a) Ung dung ciia sulfur dioxide: chit tiy trang trong nganh mia duong; chat dist nim
mbe cho thube déng vy, san phim mAy tre dan; chét trung gian san xut sulfurie acid.

b) Ngudn phat thai sulfur dioxide vao khi quyén:

— Ngudn ty nhién: tir nii Iita hoat déng.

— Hoat ddng ctia con ngudi: d6t chay nhién lidu (than d4, ddu mé), ddt chay quing sulfide
(galen, blend,...), dot chay sulfur, quang pyrite trong san xuat sulfuric acid....

({VI) GOI Y KIEM TRA, PANH GIA

1. GV ¢6 thd danh gia két qua hoc tap ciia HS dua trén cdc ciu tra 161 ctia HS dbi véi cac
ciu hoi trong SGK v cac cau hdi clia GV trong tién trinh day hoc.

2. Cau hdi va bai tap goi v danh gia.

Cau 1. Sulfur khoéng tan trong nuéc nhung dé tan trong carbon disulfide (CS;). Sulfur tan
vao dung mdi carbon disulfide tao thanh dung dich chita chat tan la ion, nguyén it hay
phan t?

Huéng déin

Dung dich chita chat tan 14 cac phén ti Ss.

Cau 2. a) Viét PTHH ctia cac phan tmg khi cho sulfur tac dung véi oxygen, fluorine, iron,
mercury.

b) Trong cac phan g trén, phan 1tng nao xay ra & nhét dé thuong, phan tng nao sulfur
thé hién tinh khi?

Huéng dan
aj B4 By §6; St 31 eSE
Fe + S -1 PeS Hg + S —> HgS

b) Phan tng véi fluorine va mercury xay ra & nhist do thueng;, sulfur thé hién tinh kit khi
phéan 1tng voi oxygen va fluorine.

Cau 3. K& t8n 3 qua trinh trong san xuét ¢4 phat thai nhidu khi sulfur dioxide. Viét PTHH
tao ra sulfur dioxide.

Huéng dan

D6t chay sulfur d& san xudt sulfuric acid: S+ O, A% SO,
Pét chay quang sulfide d& san xuat sulfuric acid, luyén kim,

Vidu  4FeS,+ 110, —°s 2Fe,05 + 850,
2708 + 30, —s 2700 + 280,

Pét chay than d4 cé 1n tap chét sulfur & nha may nhiét dién: S+ 0, s SO,.
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Bai 8. SULFURIC ACID VA MUOI SULFATE

{1 )MUCTIEU

Sau bai hoe, HS sé:

— Trinh bay duoe tinh chat vat li, cach bao quan, st dung va nguyén tic x i so bd khi
béng acid.

— Trinh bay duoc cu tao H,SO,; tinh chét vét 1, tinh chit hod hoe co ban, ting dung cta
sulfuric acid lodng, sulfuric acid dic va nhitng lwu y khi st dung sulfuric acid.

— Thure hién duge mot b thi nghiém chitng minh tinh oxi ho4 manh va tinh hiao nuwde cua
sulfuric acid dic (voi copper (ddng), da, than, gidy, duong, gao,...).

— Van dung duoe kién thite v& ning luong phan tng, chuyén dich cén bang, vén dé bao vé
mdi trrong dé giai thich cde giai doan trong qua trinh san xuat sulfuric acid theo phwong phap
tiép xuc.

— Néu dwge ing dung cia mdot s6 mudi sulfate quan trong: barium sulfate, ammonium
sulfate, calcium sulfate, magnesium sulfate va nhén bidt duoge ion SO 4~ trong dung dich béng

ion Ba*",
{II) CHUAN BI
— Hinh anh va video v& ciu tao phin tit H,SO,, cach bio quan, st dung va so cttu khi bi
béng acid; nguyén lidu va diy chuyén san xuit sulfuric acid trong edng nghiép.
— Hinh anh va video thi nghiém vé tinh oxi hoa, tinh acid cta sulfuric acid.
— Dung cu, ho4 chét lam thi nghidm theo hwéng dan trong SGK.
(III> THONG TIN BO SUNG

1. Sulfur trioxide
G trang thai khi, phin tt sulfur trioxide ¢ dang tam gidc déu véi cdng thire Lewis:

92 Y o O:
G didu kien thwong, sulfur trioxide tén tai & thé 16ng, dang trimer (SO5)s:
o~ o
o | | o
g g7
o// o \\o
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Trong cdng nghidp san xuat sulfuric acid, sulfur trioxide dugec hap thu vao dung dich
sulfuric acid dé tao thanh oleum. Vi du:

11
HO—S—OH + o—ﬁ—o » HO .I?i O ﬁ OH
o) o o] O
sulfuric acid sulfur trioxide disulfuric acid
2. Sulfuric acid
@) Céu tao, tinh chit vét li
Phan ti sulfuric acid ¢é ciu tao tit dién 1&ch, lién két S=O ngan hon lién két S—0O:
154pm . O
H 143pm
97pm O \ 0
@]
i
H
Bing 8.1. Khéi luong riéng ciia dung dich sulfuric acid & 18 °C (g/em’)
g O D C % D (@ D
4 1,027 36 1,273 68 1,594
8 1,055 40 1,307 2 1,640
12 1,083 44 1,342 76 1,687
16 1,112 48 1,380 80 1,732
20 1,143 52 1,419 84 1,776
24 1,174 56 1.460 88 1,808
28 1,205 60 1,503 92 1,830
32 1,233 64 1,547 96 1,840

Sulfuric acid ¢6 kha ning hap thu hoi nudc ngay ci khi & néng d6 thap, ké ca dung dich
H,S0., 20%. Vi du, 4p sudt hoi mrde bio hoa trén bé mit dung dich H,SO. (Bang 8.2) rit nhé
s0 vOL ap suit hoi nude bio hoa & 25 °C 14 23,8 mmHg.
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Bing 8.2. Ap sudt hoi nuéc bio hod trén bé mdit dung dich sulfiric acid & 25°C™Y

Néng d dung dich, C% 50% 60% 70% 80% 90%

Ap sudt hoi nuwde, mmHg 5:5 2.5 0,5 0,2 0,01

b) Tinh chét hod hoc
— Tinh acid
Céc lidn k&t O—H trong phén tir déu phin cuc manh, sulfuric acid thé hién 14 acid hai nic.
Néc thit nthét phén i hoan toan, nic th hai phin 1i thudn nghich:
HSO, + H,0 = SO; + H,0" K= 107

— Tinh oxi hod

Trong diy H,SO., HSO,, SO, do bén trang thai oxi hoa +6 ctia S tang dan vi khi dién
tich 4m ting, kha ning giii toa electron dé lam bén trang théi oxi hod +6 ting, do bén ting.

Trong dung dich acid dic, phin lon S*° déu ton tai & dang phin t& trung hoa H,SO4, 14
dang kém bén nhat trong diy trén nén the hién tinh oxi hoa manh. Ngugc lai, trong dung dich
acid loding, cic anion HSO; va SO2~ déu bén nén khong thé hién tinh oxi hoa.

Khi thire hién phan tng cua sulfuric acid dac voi kim loai, vi du:
Culk 2,80, ML @450 80, 1 911,0

GV cén luu y:

Néu ding trire tiép HoSO4 98% dé thue hidn phan tng thi xuat hidn cac bdt mau den (1a
bét Cu dang vo dinh hinh) khong tan do thidu mrde. Hon nita, cting do thidu nude, CusSO,
sinh ra khéng tan dwge nén sau mét thoi gian s8 ling xubng & dang CuSO, mau trang (dang
khéng ngam nudc).

Do vy, GV cén pha loing sulfuric acid dic vé& néng dé khoang 70 — 80% trudc khi thuro
hién phan ung.

@ Ngudn: Nguyén Pire Vin (2008). Hod hoc Vé co, tdp 1. Nxb Khoa hoc va Ki thuat.
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(IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOI BONG

GV t6 chite cho HS tim cac tir hing ngang d& kham pha ra tir chia khoa.

1 L O N G
2 S A N X u A T
3 A e I D

6 D A u A N

Cau 1; Thé ton tai ctia sulfuric acid & didu kién thudng.

Cau 2: Sulfuric acid ¢d vai trd quan trong trong ¢dng nghiép va ... . (T con thidu trong
diu ba chim 14 gi?)

CAu 3: Tinh chit dic trung cua ca dung dich sulfuric acid diac va loang.

Cau 4: Trong san xuat ¢ong nghiép, cac hop chat hoa hoe con goi 14 gi?

Cau 5: Khi lam viée véi sulfuric acid dic phai can than vi acid nay ¢é kha ning gi?

CAu 6: Thue phim nao duoe ding thay thé cho md déng vt trong céc gia dinh?
Hoat dong 2. SULFURIC ACID

e GV giao cho cae nhém HS tim hiéu va thuyét trinh:

— CAu tao phan ti, tinh chét vat 1i cta sulfuric acid.

— Cach bao quan, st dung va so ctru khi b1 bong sulfuric acid.

o GV td chitc cho HS hoat dong nhom dé va& so db tinh chat chung ctia acid, viét PTHH
cac phan ung cua sulfuric acid loang vai kim loai Fe, bot MgO, dung dich Na;COs;, dung dich
BﬁClz.

o GV t0 chirc cho HS thue hién duge thi nghiém ching minh tinh oxi hoi manh ctia
sulfuric acid dic (tic dung voi ddng 14) va tinh hio nude eta sulfuric acid dic.
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e GV t6 chite cho HS hoat dong nhom dé tim hiéu va thuyét trinh vé céc gial doan san
xuit sulfuric acid: van dung kién thirc vé niang hrong hoa hoc va can bﬁng hoa hoc dé gial

thich cée giai doan trong qué trinh sén xut sulfuric acid theo phuong phap tiép xue.
o GV két hop rén luyén v thie bao vé méi truomg, stk dung tiét kidm nguyén lidu, ning luong.
e GV huong dan HS tra 161 cau héi clia hoat dong trong SGK:
1. Em hiiy cho biét céc tinh chéat hoa hoc ¢o ban clia mét acid.

2. Viét PTHH minh hoa tinh acid ctia dung dich H,SO, lodng vai: kim loai Fe, bt MgO,
dung dich Na,COs, dung dich BaCl,.

1. Cée tinh chat hoa hoc ¢o ban etia mot acid: 1am déi mau giay chi thi mau, tic dung véi

base, basic oxide, kim loai va muoi.

2. Cac PTHH minh hoa tinh acid cta dung dich H,SO, loang:
Fe + H;SO4 — FeSO4 + Hy
MgO + H280, — MgSO4+ Ho0
Na,CO; + H:804 — NaySO4 + CO; + H,0O

Ba(OH); + H,SO, —> BaSO,+ 2H,0

e GV 0 chite cho HS thie hién hoat dong nhom, thire hién 74 nghism: Copper (dong) téc
dung voi sulfiric acid dic, nong, huéng dan HS tra 16i cAu héi ctia hoat dong:

1. Viét PTHH va x4c dinh chét oxi ho4, chit khit.

2. Nhin xét vé kha nang phan ting ctia sulfuric acid die, nong voi copper.

1. Cu+2H,S04 (dic) ——s CuSO, + SO, + 2H,0

Cula chét khir, H>SO, 1a chat oxi hoa.

2. Sulfuric acid dic, ndng ¢6 kha ning tac dung manh vdi copper.
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e GV tb chitc cho HS thue hién hoat déng nhom, thie hién Thi nghiém: Sulfuric acid dic
tée dung véi duong mia, hudng dan HS tra 161 ciu héi clia hoat dong:
1. Viét PTHH ctia cée phan ting xay ra trong thi nghiém.

2. Dy doan hién tuwong khi cho sulfuric acid dic tiép xuc véi cac carbohydrate khac nhuw
cellulose (gidy, bong), tinh bt (bdt gao).

1. CioHyOy 25040 15EL 1 1HO

2. Hién tuong tuong tu, sulfuric acid dic cfing 1am hoé4 den gidy, bong, bdt gao.
e GV t0 chire cho HS hoat dong nhom:

Suu tAm tai lidu va trinh by v& cde ting dung cta sulfuric acid trong cae nganh san xuit
va doi séng. Vi sao sulfuric acid 14 hod chét ¢6 tim quan trong bic nhat?

g y
i Chét tay rira

e Pham nhuém

%‘—‘-%#’
F‘-—"!:-::J-;‘;*
Phén bon \/

> SULFURIC *
( ACID )
b, HQSQ, o /

vl

Sulfuric acid 14 hoa chat ¢6 tam quan trong bac nhit vi héi tu day da cac yéu to nhu: tinh
acid manh, tinh oxi hoa mant, bén nhiét, khé bay hoi, nguyén liéu sin xuat doi dao, quy trinh
s$an xuat ¢ hidu suit cao.
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Hoat déng 3. MUOI SULFATE
e GV t chite cho HS thure hidn hoat dong nhom:

Tim hiéu thém va trinh bay vé cac tng dung ctia muoi sulfate ma em biét.

Cong thire Ung dung
K80, Lam phén bon.
CuSQ,-5H;0 Diét tring nudc bé boi, san xudt thude Bordeaux diét nim.
KAI(SO4),-12H,0 Phén chua, dimg 1am chét cdm maw, xit 1i mrde.
(NH,);Fe(S0,)-6H,0 | Mudi Mohr, ding béo quan iron(IT).

e GV tb chite cho HS hoat dong nhom, thue hién Th{ nghiém: Nhdn biét ion S0%” bing
ion Ba’", hudng dan HS tra 16i ciu hdi ctia hoat déng:

1. Viét PTHH dang phén ti va ion rit gon.

2. Du doan hién tirgng khi nho dung dich BaCl, vao Sng nghigm dyng dung dich H,SO, loéng.
1. Phuong trinh phan tir; BaCl; + Na;SO4 —> BaSOy4 + 2Nall

Phirong trinh ion rut gon: Ba® + SOi_ — BaSO,

2. Hién tuong xay ra tuong tir.

BaCl, + H,SO4 — BaSO, + 2HCI

Hoat déng 4. GHINHG, TONG KET

Em da hoc: GV yéu ciu HS tém tit cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua 1a cac ciu héi/nhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thire hanhy/... dira trén cac goi v trong SGK.
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{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. a) T cAu tao phén tir cho thiy, phan ti H,SO, ¢6 hai 1idn k&t O—H phén cwe manh, ¢é
kha ning cho 2 proton, thé hién 14 acid hai nfc.

H,S0, + H,0 — HSO, + H;0"
HSO, + H,0 — S03 + H,0"

b) M&i phan ti sulfuric acid tao duoe 4 lidn két hydrogen manh véi cac phén it 14n cén,
do vay, sulfuric acid 14 chit 16ng, sanh, khé bay hoi (nhist d6 s6i 14 336 °C).

2. a) Cac luu ¥ bat bude d& dam bao an toan khi st dung dung dich sulfuric acid dic:
(1) St dung gang tay, deo kinh bao hd, mic ao blu.
(2) Cam dung cu chic chan, thao tic ¢an than.
(3) Khéng ti, d& chai dung acid 18n miéng ¢de, dng dong khi rét acid.
(4) St dung luong acid vira phai, lugng acid con thira phai thu hdi vao lo dung.
(5) Khéng duge do nude vao acid dic.

b) Y nghia ctia ki hidu: hoa chit ¢6 khi ning an mon.

Tham khio céc ki hidu v& quy tic phong chay, chita chay.

€o6®

CHAT NGUY HIEM

CHO MOI TRUSNG CHAT AN MON CHAT BOC CHAT OX1 HOA
GHAT NGUY HIEM :
CHO SUC KHOE CHAT GO HAI KHI NEN CHAT DE CHAY CHAT NG
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Quy chuan ki thufit qube gia QCVN 05:2020/BCT v& An toan trong san xuat, kinh doanh,
stt dung, bio quan va van chuyén hoé chit nguy hidm”.

3. Cho NaCl rin tac dung voi dung dich H,SO, dic xay ra phan ting trao déi;
NaCl + H,80, —> NaHSO, + HCl

Trong phan tng trén, sulfuric acid dac dong vai tro la acid.

Cho NaBr ran tac dung véi dung dich HoSOy4 dic xay ra phan ting oxi hoa — khit;
2NaBr + 3H,80, —> 2NaHSO, + By, + SO, + 2H,0

Trong phan tng trén, sulfuric acid dic déng vai tré 1a chat oxi hoa.

4, Cag(PO4)2 =5 3H2804 — 3C&SO4 i 2H3PO4
Cag(PO4)2 = 2H2$O4 — 2C&SO4 F= C&(H2P04)2

5. a) Phan bidt dung dich BaCl, va NaCl bang thube thi chita ion sulfate nhu Na, SO, hodc
H,SO,.
b) Phan biét dung dich H;SO, lodng va HC1 lodng b%“mg dung dich BaCl..

(VI) GOI Y KIEM TRA, PANH GIA

1. GV ¢6 thd danh gia két qua hoc tap ctia HS dua trén cic ciu tra 161 ctia HS dbi véi cac
cau héi trong SGK va cac cau hdi ctia GV trong tién trinh day hoc.

2. Cauhdi va bai tap goi v danh gia.

Cau 1. a) Liét ké 3 luu v quan trong khi stt dung dung dich sulfuric acid dac?
b) Néu bi béng acid, bude dau tién cin nhanh chéng lam gi?

Huéng dan

a) St dung gang tay, méc ao blu, deo kinh bao hd.

b) Rita ngay véi nude lanh nhidu 1an.

Cau 2. a) Viét cie PTHH khi cho dung dich sulfiric acid lofing tac dung véi barium

chloride, sodium hydroxide, iron.

b) Trong cac phan ting trén, phan tng nao la phan ung oxi hoa — khi?
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Huéng déin
a) BaCl, + H,SO4 — BaSO4 + 2HCI
2NaOH + H2804 — NapSO4 + 2H.0

Fe + HZSO4 > FeSO4 + H2
b) Phan ttng cta sulfuric acid voi iron la phan ung oxi hoa — khit.

Cau 3. Viét cic PTHH hoan thanh so db san xuét sulfuric acid tir sulfur trong ¢dng nghiép:

S SO, SO; —» H,80,-80; —»> H,S0,

Huéng din

S+0, X 80,

t°, xt

2802 + 02 2803

HzSO4+ SO3 — HzSOa;SOg

HzSO4‘SOg ot HZO — 2H2804

nguvanthescon
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Bai 9. ON TAP CHUONG 2

HUGNG DAN TRA LOI CAU HOI TRONG SGK

C#u 1. Phin t nitrogen ¢6 lién két ba trong phin t = Pép an B.

Cau 2. Phéan tit ammonia ¢o dang chop tam giac voi nguyén tit nitrogen & dinh — Pap an A.
Céu 3. Ammonia thé hién tinh khit khi tae dung véi chét oxi hod, dé 1a oxygen:

4NH; + 50, - 4NO + 6H,0 = Dép anD.

CAu 4. Phan tit ammonia véi ion ammonium déu chita nguyén ti N ¢6 s6 oxi hoa 1a —3.
= Pap an D.
Cau 5. BaCl; + Na,80, —> BaSO, + 2NaCl
= Pap an B.
Cau 6. 2KBr + 3H,S0,(ddc) — 2KHSO4 + SO, + Bry + 2H,0
NaCl + H,S0, (dac) — NaHSO4 + HCI
CaF; + H, S0, (dac) e CaS0,+ 2HF (khong xay ra ¢ nhigt dd thudng)
CaCO; o 2H2$O4 (dflC) — Ca(HSO4)2 - COZ o Hzo
= Pap an A.
Cau 7. Bap an A.
Cau8.a) A HSgg =91,3-4 —241,8:6 —(—45,9-4) =-902 (kI)
Luong nhidt nay c¢é thé tin dung d& nung néng nguyén lidu, san xuat mrde nong,
b) 386-12 + 494-5 — Epquo) -4 — 459:12 =—902 (k)

— Eb(NO) = 624 kJ/mol.
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NG 3. DAl CUGNG VE HOA HOC HU'U CO

Bai 10. HOP CHAT HU'U CO VA HOA HOCHUU CO

{1>MUCTIEU

Sau bai hoc, HS sé:

— Néu duoc khai niém hop chit hitu co va hoa hoc hitu co; dic didm chung cta cac hop
chat hitu co.

— Phén loai durge hop chit hitu co (hydrocarbon va dan xuat).

— Néu duge khai niém nhém chite va mét s6 loai nhém chire co ban.

— St dung dugc bang tin hidu phd hdng ngoai (IR) d xde dinh mét s6 nhom chite co ban.

{II) CHUAN BI

— Hinh anh céc lwong thue, thue phim, nguyén lidu, nhién lifu véi thanh phén chinh 14
hop chét hitu co; md hinh phin t& mét s6 hop chat hitu co don gian.

— So d8 phén loai céc hop chét hitu co va din xuét.

— So dd phén loai cdc nhém chite co ban va cie hop chat hitu co dién hinh twong tng.

{III) THONG TIN BO SUNG

1. Hop chat hiiu co

Pén thé ki XVIIL, cing vai su gia ting s6 luong nguyén té hoa hoe duoc tim ra va su tién
b6 ctia khoa hoe ki thuit, con ngudi di biét nhidu hop chit hoa hoe va chia thanh hai loai: hop
chit v6 co va hop chat hitu co.

Ngudn goc ctia cum tir “hop chit hitu co” xuat phat tir quan nidm trude ddy cho ring hop
chét hitu co 13 do cac co thé séng tao ra (nhw glucose tir dudng mia, acetic acid tir gidm,
ethanol tir nrou vang,...), con cac hop chit v co durge tao ra tir khoang vat.

Trong s6 cac hop chit cla carbon, trit cac oxide, mudi carbonate, cyanide, carbide ctia kim
loai,... 1a hop chit vé co, con lai 14 hop chét hitu co.

2. Chiéu va huéng ctia phan ting hitu co
a) Chiéu phan tmg
Tiéu chufn d& xét chiéu phan tng (chidu thuin, chidu nghich) cia phan tng hitu co ndi
riéng va phan tng hoa hoc noi chung 1a dua trén si bién thién nang luong tir do Gibbs:
AG=AH - TAS
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Pai luong AH (bién thidn enthalpy) con goi 14 hidu ting nhiét ctia phan ing, 14 dai luong
dac trung cho xu hurdng twong tac ciia cac chat dau dé tao thanh san pham ¢ nang luong thap
hon. AH duoc tinh tir nhiét tao thanh ctia cae chat hodc ning luong lién két ctia cac phéan ti,

Pai lugng AS Cbién thién entropy) la dai luong dic trung cho mic dd hon loan clia hé.

b) Huréng phan tng

G cling didu kign, phan tng hitu co thudng ¢é nhidu hudng phin tng, tao ra nhidu san
phAm khac nhau (thuong 1 cic ddng phan).

Hudng wu tién cia phan tng s& tao ra san pham chinh, hirdng khéng u tién s& tao ra san
phAm phu. Hudéng phan tng duoe quyét dinh bdi su khdng ché dong hoc (hudéng cd ning
lugng hoat hoa thip hon s8 ¢6 toe dd phan tng nhanh hon va tao ra nhiéu san pham hon) hodc
su khdng ché nhiét déng hoc (hudng ¢o bién thisn enthalpy cang Am tao ra san phim cang bén
hon nén dugce wu tién hon).

Vi du, xét phin tng céng cia butadiene-1,3 véi dung dich bromine: & nhist dé thap
(—80 °C), hiréng wru tién tao thanh san pham cdng 1,2 vi hrdng nay ¢é ning luong hoat hoa
thip hon; & nhidt dd cao hon (40 °C), hudng wu tién tao thinh sin phim cdng 1,4 vi san phdm
nay bén hon.

Trong hod hoe hitu co, cac quy tic cdng Markovnicov, quy tic tach Zaitsev, quy tic thé &
vong benzene, ... 1a cac quy tic xac dinh hwdng wu tién cta phan ng.

3. Phuong phap phé héng ngoai
a} Birc xq dién tir

Tinh chat séng cua bitc xa dién tir dwge dic trung boi biede song A hodc s0 song v hodc tan
O v.

Bude séng 1a khoang cach ngin nhét gitta hai didm dao déng cting pha hay khoéng cach
gifta hai dinh séng:

Budc séng

e
AVAVAVA

S6 song 14 s6 dao ddng trén mét don vi d6 dai va bang nghich dao clia bude séng:
|
v=—
A
Tan s6 1a s6 dao ddng trong mdt don vi thoi gian va bang tde do séng anh sang chia cho
budc song:
C
v =
A
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Vi tri cac van phd duge ghi bing bude séng (phd hap thu ti ngoai-kha kign UV-Vis, phd
Raman) hodc s6 séng (phd hap thu hong ngoai IR). Vi s0 séng va tan so6 ti 18 thuin voi nhau
nén theo théi quen van duoe goi chung 1a tan sb.

Niang hrgng clia bire xa ¢o budc song A & = % =hv.

Tia tir ngoal C6 thé nhin thiy Tia héng ngoqi

!
100 280 315 400 700  Bwocsong (nm)

Hinh 10.1. Budc song ctia cdce ta trong anh sang Meat Troi
b) Tén s6 dao dong

Cac nguyen tu trong phén tir luén 6 trang thai dao dong khdng ngung. D6l voi hai nguyén tit
lidn két, tan s dao ddng phu thude lue lidn két va khéi luong méi nguyén ti theo bifu thie:

1 |k
V:_ —_—
2r\

Trong d6, k la hang s6 I hoa tri, phy thude ban chat lidn két cdng hoa tri gitta hai nguyén
¥, l1én két cang bén, k cang lon.

1t 14 khdi luong it gon, bing tich khéi lwong chia cho tdng khéi luong hai nguyén ti;
AL
i m; +m,

Péi véi dao dong didu hoa, ning luong dao dong ¢o cac gia tri gian doan:
1
g =hvin+ —
(=)

n 14 s6 luong tir dao dong.

Hinh 10.2. So d6 chuyén nurc néng lwong dao déng
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Ning luong can cung cap dé phan tir chuyén tir trang thai dao dong n 1én trang thai (n+1)
dtng bang chénh 1&ch giita hai mire ning luong:

AE=¢g,y —¢&, =hv

Nhu viy, d& chuyén miic dao dong, phin tit s8 hap thu bire xa 6 tan s6 ding bang tan s6
cua dao dong do.

St chuyén tir miie dao déng thap nhat (n=0) 1én miic ngay phia trén (n= 1) goi 1a chuyén
mttc co ban. Chuyén mire co ban la chuyén mie ¢é xac xuat cao nhat va cudng dd 1on nhat.
Cac chuyén mie ttn=018nn=2, n=3,... ¢d xéc suat nhd hon va cudong dd yéu hon.

Nhur vay:

Nguyén nhén phat sinh cac van phd hdng ngoai 1a do phin tir d3 hap thu bude séng hong
ngoai dé chuyen mire dao dong.

Céc bue xa hong ngoai bi hap thu khi ¢é ning lwong ding bang hidu mue chuyén nang
luwong dao dong.

M&i nhém nguyén tit s& hap thu & mdt bude séng hong ngoai dic trung, phu thude vao
hing s6 luc hod tri va khoi lwong clia cic nguyén i,

Biic xa héng ngoai nio bi hap thy cang manh thi ¢d cudng d6 cing cao trén phd héng ngoai.

Phd hép thu héng ngoai con duge goi 14 phd dao ddng.

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOIBONG

GV ¢6 thé cho trude tir chia khoa, HS tra 161 cac tir hang ngang, 16i cho HS doan tir hang
ngang cudi cling.

1 H O P & H A i

2 B U 5 X

3 U R E A
4 N il O C H 8] C
5 C A R B O N

CAu 1: Chét duoce tao nén ti hai hay nhidu nguyén té hod hoe goi 1a gi?

Céau 2: Tia hong ngoai 1a mot loai ... dién tir song dai, bude séng nim gilta song vo tuyén
va anh sang kha kién. (Tir con thidu trong diu ba chim 14 gi?)

CAu 3: Nam 1828, Wohler tong hop duge hop chit van duoe nhidu ngudi coi 14 hop chat
hitu co diu tién duoe tdng hop nhin tao, ngay nay trd thanh loai phin dam phd bién. D6 1a
hop chét gi?

CAu 4: Nguyén tit hodc nhom nguyén ti giy nén tinh c¢hét hoa hoc dic trung ctia hop chat
hitu co duge goi la gi?

Cau 5: Hop chét hitu co ludn ludn chita nguyén t6 nao?
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Hoat déng 2. HOP CHAT HU'U CO VA HOA HOC HUU CO

e GV hudng din HS tién hanh hoat déng nhom d& rén luyén NL GTHT, tip trung rén
luyén kha ning tim kiém théng tin va hinh anh v& c4c chét ¢ nhidu trong cic nguyén lidu,
nhién liéu, luong thue, thie phim phd bién.

GV huwong dan HS hoan thanh Bang 10.1 dua vao kién thite cia mén Khoa hoc tu nhidn
va céc kién thire doi sdng.

Bidng 10.1
Thanh phén chinh Nguyén td

Khi thién nhién Methane, ethane C,H
Nhién ligu

Gas Propane, butane C.H

Go Cellulose C,H,0
Nguyén licu

Nhra PVC C,H,Cl

Gao Tinh bét GO
Lwong thuc

Ngb Tinh bt C,H,O

Duong mia Saccarose SR O
Thie phim

Thit nac Protein C,H.O.N

HS nhén xét dic didm chung vé thanh phan nguyén t6 cta cac hop chit trong Bang 10.1,
tir d6 di dén khai niém hop chat hitu co.

Hop chit ciia carbon ]7

Hop chit vé co Hop ch\ért hitu co
[ J [ J

v

Oxide cua carbon
Mudi carbonate
Carbide

Cyanide

Ngoai ra, GV ¢6 the to chuie hoat ddng theo ndi dung cdu héi 1 va 3 trong SGK.

e GV huéng din HS tién hanh hoat dong nhém d& rén luyén NL GTHT vé dic didm chung
clia cac hop chét hitu co v& ciu tao (thanh phin, ban chit lién két), tinh chét vat 1 (thé, nhiét
do nong chay, nhiét dd s61, do tan), tinh chat hod hoc (do bén nhiét, kha ning chay, mirc do
phéan 1tng va hudng phan ung).
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Hoat déng 3. PHAN LOAI HOP CHATHUU CO

e GV hudng dan HS v& trén khd gidy to so d6 phan loai cac hop chit hitu co theo hai loai:
hydrocarbon va dan xuat.

Trong mdi loai, GV hudng din HS phén loai cu thé hon nhir hydrocarbon thanh alkane,
alkene, alkyne, ... theo ding tién trinh hoc trong SGK 16p 11 va 12, tir d6 ciing dinh hudéng cho
cac em cac ndi dung s€ hoc dua theo sy phan loai.

Vi du, cac hop chét hitu co duoe phéan loai theo cu trie chwong trinh THPT ntur sau;

/[ Hop chéit hira co 1\

Hydrocarbon ] [ Din xuft i hydrocarbon ]

y v

e Hydrocarbon no (alkane) * Dén xuét halogen

* Alcohol, phenol

* Aldehyde, ketone, carboxylic acid

* Ester, lipid

* Carbohydrate

* Amine, amino acid, peptide, protein
* Polymer

* Hydrocarbon khong no
* Arene

Hoat déng 4. NHOM CHUC TRONG PHAN TU HOP CHAT HUU €O

o GV huéng dan HS tién hanh hoat doéng nhom dé rén luyén NL GTHT:

Cho HS mbt sb cong thie ciu tao clia cac chét thudc loai dan xuat halogen, alcohol,
carboxylic, amine,. ..

Phin loai cac chat d6 thanh cac nhém, mdi nhém gdm cic chit déu clira mét nhém
nguyén tit gibng nhau.

Néu nhan xét v tinh chit hoa hoc clia mét nhém di bidt (vi du carboxylic acid), cho biét
nhém nguysn tir nao gy ra cée tinh chat dé, tir do di dén khai niém nhém chiie,

GV cung ¢p cho HS kién thiic v& phd hdng ngoai: Phd hdng ngoai 14 phuong phap phat
hién ra cic nhém phin tir trong nguyén tir duya trén tin hidu ching hip thu cac bie xa
héng ngoai.

M&i nhom nguyén ti hip thu tai mét bude song (s6 séng) bire xa nhat dinh, phu thude ban
chiit lidn két va khéi luong che nguyén ti trong nhom.

e GV huéng ddn HS tién hanh hoat ddng nhém dé rén luyén NL GTHT trén co s6 phin
tich céng thiie cau tao clia mdt chat, nhén ra cac nhom chiie, dir doan cac tan s6 hép thu tuong
tng (1iy gia tri trung binh) 16i v& biéu db hinh ¢t bidu din tAn sb hap thu twong tng véi
d6 dai ¢6t bang nhau vi chwa biét cuong dd (chu v truc hoanh & tén, truc tung hudng
xubng duéi).
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Cach v& gian dd nay khac so véi gian db thong thuong (truc hoanh & dudi, truc tung
huréng 18n) vi phd hdéng ngoai duge bidu didn theo db truyén qua, tire ngroce so véi do hip thu.
Sau khi HS v& xong gian dé la coi nhu xic dinh duoe nhiing van co ban ctia phd hong
ngoai. Bén diy, GV cung cip phd thue t& dé HS kidm ching.
Théng qua cach v& trude gian dd, vide tiép thu va quy két van phd héng ngoai s& tudn theo
tién trinh nhén thie cia HS: tir cu thé dén triru tuong.
Hiy quan sat phd hdng ngoai ctia ethanol (Hinh 10.2, SGK) va cho biét s6 séng hap thu
dac trung ctia lien két O—H, lién két C—H va lién két C—O nam trong khoang nao.
3300-3400cm™  O-H (célién két hydrogen)
2900 -3000cm™  C-H (dao déng hoa tri khéng déi xung va doi xiing)
900 -1 000cm’'  C-O

Hoat déng 5. GHINHG, TONG KET

Em d3 hoc: GV véu ciu HS tém tat cic ndi dung di hoe hoje cac hinh thire hoat dong
khac nham chot kién thare, ki ndng ¢o ban cta bai hoc.

Em c6 thé: GV dua ra cic cdu héi/nhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thue hanby... dira trén cac goi v trong SGK.

{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Hoé hoc hitu co 14 nganh hod hoc chuyén nghién ctiu cic hop chét hitu co. Hién nay,
ho4 hoc hitu co rat phat trién, nhidu linh vue duwge tich ra thanh mét nganh nghién citu riéng
nhw hod sinh hoc, hoa hoc cic hop chat thién nhién, hoa hoc cac hop chat cao phén tit, hoa
hoc cac hop chat co kim, ...

Céac nghidn etu vé& hod hoc hitu co tip trung & ba linh vire: tng hop hitu co (tim ra chét
moi), hoa 1i hitu co (nghién ¢tru cau tric va phan tng hitu co) va phan tich hitu co (xac dinh
cau trice).

2. Céc chit hitu co gdm: CeH 206, CioHanOny, CoH.

3.
Pic diém Hop chét hitu co Hop chét vo co
Thinh phan nguyénté | Ludn chira carbon C6 thé chita carbon
Lién két hoa hoc Chii yéu 12 lign két cong hod tri Cé nhiéu hop chét ion
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Hydrocarbon Dan xuft

Hydrocarbon khong no Hydrocarbon thom Phenol Carboxylic acid

CHy; CHj, OH COOH

s
e
CH;—CH,—CH=CH—CH,—CH,

5. Trong phin it glutamic acid, thém —NH, duge goi 1a nhém thé amino (trong amine goi

la nhém chite amine), nhom —COOH duge goi 14 nhom chue carboxyl.
6. 3337cem’  O-H (cé lidn két hydrogen)
7. 1686 em’  C=O (ketone khéng no)

8. Khéng ¢6 van hip thu manh & ving 3 300 em™ = khéng ¢6 nhém —~OH = X khong 1a
alcohol.

Khéng ¢6 van hap thu & khoang 1 050 cm™' = khéng ¢ nhém C—0 = X khong 14 ether.
Céc vén hap thu & gan 3 000 cm™ duoe quy két cho cac nhém C—H no.

Van hap thu & khoang 1 700 ecm™ dwge quy két cho nhém C=0 (aldehyde hoic ketone).
Van hip thu manh & khoang 1 400 em™ durge quy két cho dao déng C—H no.

Van hip thu manh & khoéng 1 150 em™ durge quy két cho dao déng C—C no.

Nhu vy, hop chit hitu co cin tim thude loai aldehyde no hodc ketone no. D& xac dinh
dwoe ding céng thite ciu tao ctia hop chét thi can dua vao cac két qua phén tich khac nita.

({VI) GOI Y KIEM TRA, PANH GIA

1. GV ¢6 thé danh gia két qua hoc tip ctia HS dya trén cac cdu tra 161 ctia HS déi véi cac
cau héi trong SGK va cac cdu héi ctia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gia.

Cau 1. Phén loai cac hop chat sau thanh hop chat vé co va haop chét hitu co: COs3, CCly,
NaHCO;, NaCN, CH4, CH;OH, HCOOH, CS,, Al4Cs.
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Huéng déin

Hop chit vo co Hop chét hitu co

CO;, NaHCO;, NaCN, AlC CCl4, CH4, CH5OH, HCOOH, CS;

Cau 2. Phan loai cac hop chat sau thanh hydrocarbon va dan Xuat: CH,, CCly, CH;OH,
HCOOH, C>H,, CsHis, CH3NH-.

Huéng dan

Hydrocarbon Dan xuét cfia hydrocarbon

CH,, C;H;, C3Hy 5 CCl,, CH5OH, HCOOH, CH3;NH;

Cau 3. Cho cac hydrocarbon va dan xuat: CHs, CoHsOH, CsHys, CsHs, CuHio.
a) O didu kién thuong, chit nio ton tai & thé khi, chit nio & thé 16ng?
b) Chét nao duoe st dung lam nhién lidu? K& tén nhién lidu ¢é chita cac chit dé.

Huéng dan

Thé khi Thé 1éng

CH,, C;H;, C.H,, C,H.OH, CH,q

Tét ca cac chét trén déu duoe sit dung lam nhién litu. CH, trong khi thién nhién; CsHs va
C4Hyp trong gas; CgHy¢ trong xang; C;HsOH trong con dét, xang E5.
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Bai 11. PHUONG PHAP TACH BIET VA TINH CHE HOP CHAT HUU CO

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Trinh bay dioe nguyén tic va cach thite tién hanh cac phuong phap tich biét va tinh ché
hop chat hitu co: chung cat, chiét, két tinh va so lwge vé sac ki ¢ot.

— Thre hién durge cac thi nghiém vé chung cat thudng, chiét,

- Vé_in’dmlg duic_)‘o cac phuong phap: rchung cat thuong, chiét, két tinh d& tach biét va tinh
ché mét s6 hop chat hitu co trong cude song.

(II) CHUAN BI

— Hinh anh, video v& cie nguyén lidu tir nhién thudng ding dé tach bidt tinh dau; cac ting
dung trong thire tidn; cac so dd qua trinh san xudt céng nghiép hodc thi ¢dng.

— So dd vé& nguyén tic, dbi twong ap dung va cach thire hién trong timg phuong phép.

{III) THONG TIN BO SUNG

1. Phuong phéap chung cat

Phuong phap chung cat 1a phuong phap tach biét va tinh ché cac chat trong hdn hop dua
trén su khac nhau vé nhiét db sdi ctia ching & mdt 4p suat nhat dinh.

a) Chung cat thuwong

Khai niém | Chung cét thuong 13 qua trinh chung cit mot giai doan d& tach 1ay mdt chét
hodc vai chit ra khéi hon hop.

Trong nan rrgu thii cdng, qua trinh tach ethanol ra khéi hon hgp gdm nude (séi
G 100 "C), ethanol (86i & 78 °C), mdt hegng nho acetic acid (s6i 6 118 "C) vabi
rirgu dwge thire hién bang phwong phap chirng cét thudng.

J Viét Nam, ngay 14 thang 9 nim 2017, Chinh phi d4 ban hanh Nghi dinh
105/2017/ND-CP v& kinh doanh rugu. Theo d6, dé sin xuft rgu thii cdng véi
muc dich kinh doanh thi cac doanh nghiép, hop tac xa, h kinh doanh phai c6
gidy phép kinh doanh, dwrgc thanh 14p theo quy dinh ctia phap luit.

Dic diém Ching cét thurong dirge ding dé tach cac chit 16ng twong déi tinh khiét, c6 sur
chénh léch nhiét d6 soi 16 rét hoac dé tach chat 16ng ra khéi tap chat thé ran.

Uu diém Téch biét nhanh cac chét, thiét bi don gian, chi phi thip, d& 14p dat, vin hanh.

Nhurge diegm | Yéu cau vé sw chénh 1éch nhiét do sdi 16n, chit dwge tach biét thirdng kKhéng
dat dwgc 46 tinh khiét cao.
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b) Chung cat phin doan

Khai niém

Chung cat phan doan 13 qu4 trinh tach biét cac thanh phin ctia hon hop theo cac
diem s6i khac nthau clia ching.

Trong chung cét phin doan dau thd, déu thé dwoc dun néng dén khi né bay hoi
(khoang 400 °C). Hoi ddu tho duge dén vao cbt (thap) cit phan doan c6 nhiét do
giam dan va cac thanh phén trong hoi dau thé lan lwgt bi ngung tu tuy theo nhigt
d6 s6i clia chimg. Céc chat ¢ nhiét d6 soi cao nhit duwge ngung tu & phan doan
ddu tién, phéin doan cudi cing thu dirge 1a khi diu md (petroleum gas, gbm cac
alkane nhe).

G méi phan doan, cac chit 16ng twong tg duge 14y ra khéi thap phan doan nhwr
fuel oil, diesel, kerosen, gasoline).

Butane va propane

D&u xang (petrol)

Dau hoa (kerosene)

Diesel

Dau nhién liéu

D3u duoc
dun néng
trong 16

Dau béi tron
Sap paraffin
Nhuwa duwdng (asphalt)

Hinh 11.1. Cdc phén dogn chung cdt déaw mé
G nha may nrgu, dé san xudt con 90° hodic 96°, ethanol ciing dugce chirng chit
phan doan. Tuy thudc vao muc dich, ¢on ¢6 thé dugc lﬁy ra & mét b phan doan
hodc chi 14y ra & phan doan cudi cimg.
Trong cong nghiép, chirng cat phan doan con duge str dung tach cac chit vo co,
vi du chung cét phan doan khong khi 1éng, thu duge oxygen, nitrogen, khi hiém.

Pac diem

Chung cat phan doan duge ding dé tach cac hdn hop cé thanh phén gdm nhidu
chét v6i sw chénh 18ch nhiét d6 s6i thip.

Ut diém

Tach biét dugc nhiéu chat hon, chit thu duoc ¢é d6 tinh khiét cao hon.

Nhuroe diém

Tach biét chim hon, thiét bi phiic tap hon, 1dp @it va van hanh khoé hon.
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2. Phuong phép chiét

Phuong phap chiét 14 phuong phép tach bidt va tinh ché cac chit dua trén d6 tan tot cla
chét dé trong mét dung madi phtt hop.

Co s& ctia phuong phap dua trén do tan clia mot chit phu thude vao dung mdi va nhist do.
Do viy, trong phuong phap chiét, diéu quan trong 14 lua chon duge dung mdi va nhidt do
thich hop.

Chiét 16ng — 1ong: tach mét chit tan ra khéi dung dich (thirdng 14 nude) bing cach khudy,
lic d& chuyén vao mét dung méi khéng tron 1an véi mrde va ¢d kha ning hoa tan tbt chét
cAn tach.

Chiét 16ng — ran: tich mdt chét ran ra khéi hon hop bing cach khuay, lic dé chuyén vao
mét dung mdi ¢6 khi ning hoa tan tot chit can tach.

Tir xa xuwa, din gian d3 ap dung phuong phap chiét trong doi séng, san xuit nhw; ngim
thao duge vao ruou dé hoat chat trong thao dugc tan vao rnrou; pha tra, sic thude bic bé'mg
mrde s6i; ngam 14 cfy cham gid nhd vao nude d& 14y phin phim cham nhudm véi; ngadm bap
cai tim vao murde Am dé lam dung dich chét chi thi acid — base,...

Trong cong nghiép, qua trinh chiét long — 1ong ¢é thé duoe thue hién mét cach lién tue,
thong qua nhidu bic chiét d& dat duoe hidu qua tach bibt véi do tinh khiét cao. Chidt nhidu
béc 14 su lidn k&t nhidu thidt bi chidt don bac, lam ting $6 lan tiép xtic gitta pha hitu co va pha
nmurdc, do do ting higu suat tach.

Dung mdi
— —— —P — — — —p ——p
e +--- - ‘- - - -- - - — - — - - - - -
| :
1 1
1 1
v i
San phdm Nguy®én li¢u

Hinh 11.2. So d6 thiét bi chung cua qud trinh chibt nhitu béc

3. Phuong phéap két tinh

Phuong phap két tinh 14 phuong phap tach biét va tinh ché cac chét dua trén sy thay déi do
tan theo nhidt d6. Day la phuong phap don gidn va hidu qua d& tich biét va tinh ché cic chat
hitu co & thé ran.
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Hinh 11.3. D6 tan ciia mét 56 hop chdt vé co v hitu co phu thuéc nhiét do

Trong san xuit, qua trinh tao ra duong kinh tir nuée ép cdy mia, mudi in tir mede bién,...
déu dira trén phuong phap két tinh.

K&t tinh lai: két tinh mdt 1an thuwong thu duwoc chét ¢o d6 tinh khiét chua cao, do viy,
d8 dat d6 tinh khiét cao hon, chét rin sau khi két tinh tiép tuc duge hoa tan vao dung moi
néng va duoe két tinh lai.

K&t tinh phén doan: qua trinh két tinh véi muc dich tach bidt hai hodc nhidu chét rén &
timg khoang nhiét 46 dwra trén sy chénh 1€ch 16n vé d6 tan.

4. Phuong phap sac ki

Phuong phap sic ki (chromatography) 14 phuong phéap tach bidt, tinh ché ce chét dua trén
st nhanh, chim vé tc d6 di chuyén cia cac chit trong pha doéng khi tiép xic vdi mét
pha tinh.

Tée do di chuydn clia cac chit phu thude vao khi nang hip phu cta cac chit & pha déng
v6i pha tinh. Chét nao bi pha tinh hip phu manh 3 di chuyén chim, tién gan hon; chit nao b
hép phu yéu s8 di chuyén nhanh, tién xa hon.

C6 nhidu kidu sic ki khae nhau: sic ki c6t, sic ki gidy, sic ki 1op méng, sdc ki khi, sic khi
1éng cao ap (High-performance liquid chromatography, HPLC),...

Sac ki ¢ot (Column chromatography): 14 loai sic ki trong dé pha dong 14 dung dich chita
cac chit can phin tach va pha tinh 1a bét silicagel (SiO.-nH,O) hode bdt aluminium oxide
(Al,03),...
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Pha tinh duge nhdi trong mdt dng thuy tinh thing ding (c6t sic ki), pha dong duoe db vao
phia trén ¢dt. Trong qué trinh chay doc theo ¢bt, chat ¢d toe dd di chuyén nhanh hon (bi hap
phu kém hon trén ¢6t) s& cung vail dung moéi thoat ra trirde. Khi do, 1am bay hoi dung méi s&
thu duoc chét can tach.

Séc ki giéy (paper chromatography) 14 kidu sic ki dwge st dung d8 tach céc hop chit mau.
Sic ki gidy true quan nén duge ap dung trong giang day bén canh cac kidu sic ki khac nhu
sac ki 1op moéng.

Sic to Hé s6 di chuyén

Carotene 0,95

Xanthophyll 0,71

Chlorophylla | 0,65
Chlorophyll b | 0,45

Vétla

Hinh 11.4. Hinh dnh phdn tdch sic t6 quang hop bing sdc ki gidy

Gia tri Rf (hé s6 cham) bang ti 18 gitta quing duong hop chat di chuyén chia cho quing
dwong dung méi di chuyen.

Sac ki lop méng, cbr} goi 14 sie ki b§n mong (thin-la:yer chromatography — TLC){: pha t'1“1(1h
duge trang trén nhitng tim kinh hodc tam kim loai. Sdc ki bdn méng twong tir sac ki giay
nhung thoi gian chay sac ki ngéan (chi vai phut dén vai gi6) va dat higu ting tach kha tot.

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHGI DONG
GV ¢d thé cho trude tir chia khoa, HS tra 10i cac tir hang ngang, 151 cho HS doan tir hang
ngang cudi cling.

H I E il
C H u G C A T
S A [ K I
K E T A I N H
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Cau 1: Khi sic thude bic, qua trinh chuyén cac duoe chit trong thude bic vio nude duge
thire hi¢n theo phuong phap nao?

C4u 2: Tai mét s6 gia dinh niu ruou tha ¢dng, hdn hop hoi rrou va hoi mréde duoe tach
khéi ba rirgu bang phuong phap nao?

CAu 3; Hinh anh phén tach sic té quang hop thu duoe bang phuong phap nao?

Cau 4: Trén rudng mué-i, qua trinh bay hoi nude bién thu dwoc cac hat mudi trén,g dura trén
phuong phap nao?

Hoat déng 2. PHUGNG PHAP CHUNG CAT

e GV hudng dan HS tién hanh hoat déng nhém d& rén luyén NL GTHT: giao cho HS tim
hidu vé phuong phap tach duge ruou ra khéi hén hop rugu, nude, bi rugu khi nau rvou tha
cdng hoic san xudt edng nghiép.

GV dinh huéng HS khai thae thong tin bai hoe bing cac cdu héi goi v sau:

1. Nguyén tic tach dé dua trén co 6 nio? So sanh: Ethyl aleohol va mroc, chét nao ¢é
nhiét do s61 cao hon, cao hon bao nhiéu d6? Khi dun nong, chat nao s&€ bay hoi triede?

2. Tai sao khéng cat ruou & nhiét do thap hon 78 °C va cling khéng dun dér} 100 °C?
Dy doan khoang nhi¢t do thich hop. O khoang nhiét do, chat nao bay hoi manh, chat nac bay
hot yéu?

GV nhén xét; qua trinh cét reou dia trén s chénh 18ch nhiét d6 séi cta ethyl alcohol va
mede. Bén diy, GV mdi phat bifu khai niém: Phuong phap tach biét va tinh ché cac chat dia
trén sy chénh 18ch v& nhidt d6 s6i duge goi 1a phurong phap chung cit.

3. Phuong phap trén di thu duogc ethyl alcohol chua? Tai sao? Lam thé nao dé co ethyl
alcohol tinh khiét hon?

Gia thiét s chénh 18ch v& nhidt do sdi cia ethyl alcohol va nurée 16n hon 22 °C
(100 — 78 = 22 °C) thi ¢6 thu duoe ethyl alcohol tinh khiét hon khéng?

e GV huong dan HS tra 161 cau héi clia hoat dong trong SGK:

1. Trong qua trinh chung cét, ti 18 ethanol/muedc giam dan hay ting dan, biét ring ethanol
¢O nhiét do so1 thap hon murde?

2. Vai tro ctia thung murde lanh la gi?

1. Trong qua trinh chung cat, ti 1& ethanol/nudc ting dan cho dén khi khong thay ddi nita
(diém déng phi hay hon hop dong séi — azeotrope).

Tai diém dﬁng phi, nSng dd ethanol dat 95,6% va nhiét d§ sé1 khong doi 1a 78,2 °C.

2. Vai tro ctia nudce lanh dé ngung tu pha hoi thanh pha léng, thu duge dung dich ethanol.

e GV hwéng dan HS thue hién hoat dong thi nghiém: Chung cat ethanol tir dung dich
ethanol — mrée, héng dan HS tra 161 cau hdi ctia hoat dong:

1. Nhiét do sdi ctia hon hop ethanol va nude 1a bao nhidu? So sanh voi nhiét d6 sbi clia
ethanol.

2. Dy doan d6 ¢bn ctia san phém thay d8i nhu thé nio so voi rueou ban dau. Giai thich.
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1. Nhiét d5 s6i ctia hon hop ethanol va nude phuy thude diéu kién thi nghiém cu thé, ¢6 thé
dao dong trong pham vi tir 80 — 90 °C.

Nhiét d6 s6i ctia hon hop ethanol va mrde cao hon nhiét d6 sdi clia ethanol.

2. Chat 1éng trong binh hing trong sudt, khdng mau, mui thom ctia ethanol, dé ¢dn cao
hon hon hgp ban dau, nhigt do sdi cao hon vai do so voi ethanol.

o GV goi md HS dén qua trinh chung cét dau mo.

Hoat déng 3. PHUONG PHAP CHIET

e GV hudng dan HS tién hanh hoat déng nhém d2 rén luyén NL GTHT: giao cho HS tim
hidu v& ngam ruou thude ti thao mde, pha tra bang mrde séi, sde thude béc trong 4m dun.

GV dinh huéng HS khai thae thong tin bai hoe bing cac cdu héi goi v sau:

1. Tai sao dung rugu dé ngam thao moc thi hiéu qua hon dung nmrdc? So sanh: do tan cia
thao duge trong ruegu va trong nude & nhiét do thuong?

2. Tai sao khi pha tra dimg nudc s6i chit khoéng ding nude am hay mrde lanh?

3. Tai sao sac thude béc can dun si, dun lau trong am dun?

Huéng dén tré loi:

1. Tai vi d0 tan cua thao dugc trong rugu cao hon trong nude ¢ nhigt do thuong.

2. Tai vi d0 tan clia tra trong mrde s61 cao hon trong nurdc am hay nude lanh.

3. Tai vi thube bic s& tan nhidu hon khi ting nhiét d va duoc ngam chiét trong thoi gian
lau hon.

e GV huwéng dan HS thwe hién hoat dong thi nghidém: Tdch S-carotene tir nudc ép ca rét
béng phuong phéap chiér, hudng dan HS tra 161 cau héi ctia hoat dong:

1. Nhin xét mau séc ctia 16p hexane trong phéu chiét trzde va sau khi chiét.

2. Thi nghiém tach p-carotene tir mrde ca 16t dira theo nguyén tic nio?

1. Mau ctia 16p hexane chuyén sang vang cam.

2. P-catdten ditod tachta Khéi nuyde) dua trén tinh ¢hat tan it trong nGde, tan nhidu[trong
dung moi hiru ¢o.

-GV goi md HE dén\qua trinh ding\ benzene dé'\chist/iedine Mr hud¢ phiam nhan bigt
10ding:
Hoat déng 4. PHUONG PHAP KET TINH

e GV hudng dan HS tién hanh hoat déng nhém d& rén luyén NL GTHT: tim hidu
ve mot giai doan quan trong trong san xuat dwrong kinh: tir dung dich duong, ¢6 dic thu
dwroc duong.

GV dinh huéng HS khai thée thong tin bai hoe bing cac cdu héi goi v sau:

Trong giai doan nay ¢6 cin dudi bot nmuzde khéi dung dich duong khéng? Tai sao khi ¢b
dic thi duong kinh lai tach ra?
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Pén diy, GV moi phat bidu khai nidm: Phuong phap tach bidt va tinh ché cac chat dua
trén sy giam do tan khi giam nhi€t d¢ hodc tao ra trang thai qua bdo hoa khi dung méi bay hot
goi la phuong phap két tinh.

e GV goi md HS dén qua trinh 1am mudi & ving ven bién.
e GV huwdng dan HS tra 161 cau héi cua hoat dong trong SGK.

e GV hudng dan HS thire hién hoat déng thi nghidém: Tink ché dwong do thanh dudng
triing;, huwdng dan HS tra 161 cau hdi ctia hoat dong:

1. Tai sao tinh ché dudng dd lai thu duge dudng trang?

2. Tai sao phéi dun néng dung dich duodng roi 1am lanh? C6 thé thu duoe dudng bang cach
¢ can khéng? Vi sao?

1. Khi tinh ché, céc chét gdy mau dé di bi hip phu bdi than hoat tinh va bi loai bd & qua
trinh loc.

2. O cting mot the tich dung dich khéng doi, khi ting nhiét do (dun néng) thi s& lam cho
dwong tan nhidu hon, sau d6 lam lanh d& duong két tinh.

Khéng thu duoe dudng bing cach ¢b can vi dudng d& néng chiy nén van é dang 16ng.
Hoat déng 5. PHUONG PHAP SAC Ki

GV huéng dan HS tién hanh hoat ddng nhom dé rén luyén NL GTHT: lam thi nghidém sac
ki gidy hodc sic ki ban mdng tach biét cac chat quang hop trong 14 ciy.

Hoat déng 6. GHINHG, TONG KET

Em da hoc: GV yéu cAu HS toém tat cac ndi dung dd hoc hodc cac hinh thire hoat dong
khac nham chét kién thire, ki ning co ban ctia bai hoe.

Em ¢6 thé: GV dua ra cac cdu héi/nhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thwe hanby/... dira trén cac goi v trong SGK.
{V > HUGNG DAN TRA L&I CAU HOI TRONG SGK

1. Phuong phap chung cét thuong duoe ap dung dé tach biét cic chit ¢o nhibt d6 sbi thip
va chénh 1éch nhidt d6 s6i 1on.

Vi du; chung cét rugu trong niu rugu thi céng va cdng nghidp, chung cat tinh dau bang
16 cudn hoi mrde.

2. Vi du: ap dung phuong phap chiét nhu: ngm ruou thude, lam trai ciy ngim trong
duong, pha tra, sic thude bic (chiét 16ng — ran).

o8



a) Gifi 14 cdy cham, cho vao nmude, loc lay dung dich | Phuong phap chiét 1éng — rin
mau dé nhudm soi, vai

b) Nau rugu ubng Phuong phap chung cét
¢) Ngam ruou thude Phuong phap chiét 1éng — rin
d) Lam duong cat, dudng pheén fir mrde mia Phuong phap k&t tinh

{VI) GOI Y KIEM TRA, BANH GIA

1. GV ¢o thé danh gid két qua hoc tAp clia HS dua trén che ciu tra 101 ciia HS dbi véi cac
cau hoi trong SGK va cac cau hdi cia GV trong tién trinh day, hoc.

2. Cauhdi va bai thp goi v danh gia.

Cau 1. Phuong phap chung cit thudng trong thuc tidn ding dé tach hai chit 1éng ¢ dic
diém nao?

Huéng déin

Hai chét 16ng ¢6 sur chénh 18ch nhiét d6 sbi d 1én (thuong chénh 18ch trén 20 °C).

Cau 2. Hiy cho biét trong doi sdng, che cach lam sau diy thue chit thude vao loai phuong
phap tach biét va tinh ché nio.

a) Ngam bip cai tim c¢it nhd vao mude dé thu duge dung dich 1am chit chi thi.

b) Sic thude bic.

¢) Pha tra.

d) Lam mudi & ving ven bién.

Huéng déin

a) Ngam bép céi tim cat nhd vao nude dé thu duoe | Phuong phap chiét
dung dich lam chat chi thi.
b) Sic thude bic.

¢) Pha tra.

d) Lam mudi & viing ven bién. Phuong phap két tinh

Cau 3. D3 xufit phwong phép ding d8 tach bidt 3 chit sau trong cting hén hop, biét céng
thire va nhiét d¢ s61 ctia chiing nhur sau:

Cong thire CH;COOH C,HsOH CH;CHO
Nhiét dg séi1, °C 118,0 78,3 21.0
Hiueéng dan

Str dung phuong phap chung cit phin doan.
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Bai 12. CONG THUC PHAN TU HOP CHAT HUU CO

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe khai nidm vé ¢dng thite phin ti hop chat hitu co.

— St dung duoc két qua phd khéi luong (MS) dé xac dinh phén t& khdi cta hop chit
httu co.

— Lap duoc cbéng thite phén t hop chit hitu co tir dit lidu phén tich nguyén t6 va phén ti khai.

(II) CHUAN BI
— Hinh anh vé cac chat hitu co, thanh phén chinh va céng thiie phéan t twong ting.
— Hinh &nh vé phd khdi luong cia mdt s6 chat thuong gip trong doi séng, san xuat.
— So dd vé& phuong phap xéc dinh ¢ong thite phan ti.

¢III) THONG TIN BO SUNG

1. Phuong phap phé khdéi lugng

a) Phuong phap ion hod phén tik bing chiim electron

Trong phuong phap phd khéi luong, ddu tidn hop chét hitu co duge hoa hoi, sau do bi ban
pha bdi chum electron nang lwong cao: phan tir bi 1on hoa va bi phan manh.

Vi du, qué trinh béan pha phan t& ethanol bing chiim electron ning lwong cao, xay ra;

» Suion hoa phan tir: C,HsOH —» [C.HsOHJ™ + e

Manh C,HsOH' ¢6 m/z = 46/1 = 46 = trén phd khéi luong ¢d xudt hién pic 46, biang diing
khoi lrong phan tir ciia hgp chat.

Qué trinh ion hoa phin ti 14 qua trinh quan trong nhét cta phuong phap phd khdi luong.
Qué trinh ion hod phén t&r doi héi ning luong ctia chim electron ban pha phai bing hoic 16n
hon nang lwgng 1on hoa ctia phan i (700 — 1 500 kJ/mol).

Khi ting nang lugng chum electron thi sb lugng ion phan tr C,HsOH" tao ra nhidu hon,
cudng db pic ting. Néu tiép tuc ting ning luong chiim electron bin phé s& gay dit giy lidn
két, lam phén t¥ v thanh cac manh (su phdn mdnh).

« Sy phin manh (mdi manh ¢é th? do nhidu qua trinh tao thanh):

m/z =45, 43: [C.HsOH]" — [C;Hs0]" +H

[C,HsO0H]" — [C,H4O]" + Hy

m/z =31: [C.HsOH]" —» [CH3O]" + CH;
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m/'z =29: [C.HsOH]" —> [C.Hs]" + OH

m/z =27: [CoHs]" —> [C:Hs]™ + Hp
m'z =15: [C.HsOH]" —> [CH;]" + CH,OH
b) Phé khéi luong
100 ' ' . , , :
| I | I 31 I I I
[CH,OH]
80 -
% [CH.O]
60 ol
& 45
[
2
{3
' 40- i
o
3 _
: [C,H.O
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20 4 g 7
. 4G Hd [C,H,OT
[CH,] [CHI| 29 s
15 26 (28130 42 g
g | | .
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Hinh 12.1. Phé khér heong cua ethanol

Trén phd khéi luong cia ethanol ¢6 pic yéu m/z = 47 duge quy két cho dang ion ctia phin
tl, trong dd 1 nguyén t carbon la déng vi C-13 ¢é cbng thie: [“CHs—"*CH,—OH]" hoic
[*CHs—"CH,~-OH]" (d6ng vi C-13 chiém khoang 1% s6 nguyén ti, déng vi C-12 chiém
khoang 99% s6 nguyén tit).

2. Péng vitrong phuong phap phé khéi lugng

Néu mét nguyén to trong phin tit hop chét nghién cttu ¢ chita bao nhidu déng vi bén thi
v6i mdi ion chita nguyén tit nguyén t& d6 s& ¢d biy nhidu pic.

Vi du: trén phd khéi cta ethyl bromide, CoHsBr, ¢6 hai pic véi cuong d6 nhw nhau &
m/z = 108 va 110, trong ting voi ion [CoHs "Br]" va [C.H,s" Br]". Trong tir nhién, hai déng vi

Br-79 va Br-81 ¢6 phan trim s nguyén ti gin bang nhau nén s6 luong mdi manh tao ra gin
nhu nhau, dan t6i cudng dd gan bing nhau.
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Hinh 12.2. Phé khoi luong ciia ethyl bromide

Nguyén t6 chlorine ¢6 s6 dong vi C1-35 gap ba lan s6 dong vi Cl-37, do vay, néu ion chira
mot nguyén tit chlorine s tao ra hai pic ¢6 ti 18 ceong d6 3 : 1 va cach nhau 2 don vi m/z.

Nguyan tb sulfur ¢é 4 déng vi bén, trong d6 hai déng vi quan trong 14 S-32 chiém 95% va
S-34 chidm 4% s& ¢6 hai pic ion phan tir ¢6 ti 1€ cuong dd 24 : 1 va cach nhau 2 don vi m/z.
3. Quy tac phan manh

a) P bén ciia ion phén tir va ion manh

Trén phd khéi, dang ion nao cang bén s3 ton tai cang 1au, duge ghi nhin tin hidu trén may
phd khéi cang nhidu va ¢é cudng dd twong ddi cang cao.

Dang ion bén nhit s& ¢é pic cao nhit (pic co ban) s& duoe quy wde cudng d6 tuong doi 1a
100%, cudng do cac pic khac duge quy ra % so voi pic ¢o ban.

b) Quy tic chan electron

St phén tach mot ion phan tiF hoic ion manh luén tao ra mdt ion dwong va mot ticu phan
trung hoa.

Ton dirong ¢6 thé chita s8 18 electron (ion gde) hode s6 chin electron; tifu phin trung hoa
cling ¢é thé chia s6 18 electron (gbe tir do) hoiic s6 chin electromn.

Theo quy tic chén electron, cac ion duong hodc tidu phin trung hoa s8 phin huy dé tao ra
tidu phin méi chita s& chan electron, chi khéng tao ra hai tiéu phén déu c6 s618 electron.

Theo dé, cac ion 1 electron s& phan huy bang cach tach ra mét gde tir do (chita s6 18
electron) va mot phin tir trung hoa (chita s6 chan electron). Cac ion chan electron s& ludn
phén huy bing cach tach ra mét phan ti trung hoa (chita s6 chin electron), phan con lai 14 ion
6 chita sb chiin electron.
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(IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG
GV ¢6 thé cho trude tir chia khod, HS tra 161 cac tir hang ngang, 16i cho HS doan tir hiang
ngang cudi cling.

B A N P H A
P H A N T il
D O N G V 1
K H I
H O A H O C
C ok R B O N
T O I G I A N

Cau 1: Qua trinh ding chtun electron ning luong cao chiéu vao mau chit hitu co & dang
hoi d8 bién ching thanh cic méanh ion & thé khi?

CAu 2: Hat nho nhat mang dﬁy A tinh chét hoa hoc ctia hop chét.

Cau 3; Hién twong cac nguyén ti ¢é cling s6 proton nhung khac vé sd neutron.

Cau 4; Mt thé ton tai cia cac hop chat hitu co.

Cau 5; Linh vire nghién ettu v& tinh chat va s chuyén ddi gitta cac chat.

C4u 6; Nguyan t6 hoa hoc ludn ¢d trong thanh phin hop chét hitu co.

Cau 7: Ti 18 cac s6 nguyén khong thé don gian hon duoe nita, tic 14 khong ¢é wde sb chung.

Hoat déng 2. CONG THUC PHAN TU
1. Khai niém

e GV hudng dan HS tién hanh hoat déng nhém d& rén luyén NL GTHT: giao cho HS tim
hidu mét sb loai nguyén lidu (gd), nhién lidu (khi thién nhién, gas, ¢on dét), thuc phim
(dwong mia, gidgm dn), lwong thue (gao).

Tim hidu: cée nguyén lidu trén chira chit hitu co nao (tn goi), ¢6 nhitng nguyén t6 gi
(thanh phén), s6 luong nguyén tir mdi nguyén td, cdng thire hop chét.

Pén ddy, GV dua ra khai niém dua trén cbéng thite cac nhém vira vidt ra: ¢dng thitc cho
biét thanh phan nguyén t6 va s luong nguyén ti ctia mdi nguyén té duge goi 1a céng thike
phin fir.

e GV huong dan HS tra 161 ciu héi clia hoat ddng trong SGK:
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Hiy viét cong thie phén tit ctia cac hop chat hitu co ¢ mé hinh cho dwdi diy:

W ()
& R Y %

methane ethane ethylene

Cong thite phéan i cic chét nhu sau:

methane ethane ethylene ethyl chloride ethanol

CH4 C;Hs C;Hy4 C,H;C1 C;HsO

2. Cach biéu dién céng thiic phan ti hop chat hitu co
e GV ¢é the dura ra hoat dong;

1. Dura vao kién thike d3 hoe & chwong trinh Khoa hoc tu nhién, em hiy viét cong thitc hoa
hoc ciia acetylene va benzene, sau do t61 gian ti 1€ cac chi so.

Acetylene

THi gian ti 1& chi 86
- >

Benzene

Pén déay, GV cho HS so sanh c¢dng thire don gian nhét ctia acetylene va benzene. Nhin xét
va dua ra khai mém vé cong thire don gian nhat:

e Tiép 6, GV hudng dan HS khai thac v nghiia clia cong thire don gian nhat.

2. Tir edng thire thu dwge, cho bidt 1 18 téi gian vé s6 nguyén ti C : H 1a bao nhidu?

3. Tinh phén tram khoi lwong mdi nguyén t6 duwa trén ¢dng thite don gian nhat.

D I
%H =— 100%=..7...
Il
4. Viét cong thite hod hoc ctia acetic acid va glucose, sau do t6i gian ti 18 cac chi so.
Acetic acid i i
TOi gian ti 12 chi 26
e L
Glucose

e Dén diy, GV cho HS so sanh ¢ong thite don gian nhat cla acetic acid va glucose. Nhin
xét va cho HS it ra c¢éng thitc don gian nhét.

e Tiép d6, GV hudng dan HS khai thac v nghia clia cong thire don gian nhit.
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5. Tir ¢6ng thire thu dwge, cho bidt i 18 téi gian vé s6 nguyén ti C : H 1a bao nhidu?
6. Tinh phén tram khoi lwong méi nguyén t6 dwa trén ¢dng thite don gian nhat;

TeC ———— IHUSG=
Y%oH=— 100%=..7...
%0 =— 100%=..7...

Hoat déng 3. LAP CONG THUC PHAN TU
1. Xac dinh phan ti khéi bang phuong phap phé khéi luong

e GV cd thé to chure cho HS hoat dong nhém dé rén luyén NL GTHT: Xde dink phdin tie
khoi etia hop chit hinu co bing cdch néo?

1. GV cho HS v& cong thitc cau tao ciia ethanol 18n giay, sau do dung kéo cit phan ti
thanh hai phéin, ghi lai khdi luong ciia mdi méanh sau khi ¢t vao bang gdm cdng thitc cla
méanh va khdi luong tuong ting.

GV cho HS v& bidu d6 hinh c6t (mdi 6t 14 mdt dudng ké dam), trong dé true nim ngang
14 phén tit khéi, truc thing ding 1a dd cao (GV cung cfp dd cao tuong dbi ctia mdi manh,
manh cao nhat 14 100). Vi du:

Cong, thitc manh cat Phan tit khéi Cuong d6 twong d6i
CH; 15 4
CH, 26 7
CH, 27 18
CH, 28 6
CH 29 16
CH; 30 7
CHO 31 100

C;H;0 42 4

C,H;0 43 10
C;HsO 45 58
C;HqO 46 29

GV gitp HS nhin xét @& chuyén tir phin t khéi thanh mvz (vi z = +1) va bidu dd vira v&
chinh 14 k&t qua ctia mét phuong phap thie nghidém, dé 1a phd khéi lwong (d4 s& dung dé xac
dinh thanh phén cac dbng vi 16p 10).
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Nguyén tic hoat déng ctia phd khdi ciing 14 phin manh, tin hidu thu duge 13 m/z va cuong do.

Hudng dan HS nhin xét pic quan trong nhat trén phd khéi 1a ion phin t& M', cho biét
phén tit khdi cia hop chit.

2. Tuong tw, GV cho HS v& ¢dng thite ciu tao etia dimethyl ether (CHs—O-CH;) 18n gidy,
sau d6 dung kéo cit phan tir thanh hai phén, ghi lai khéi lugng ctia mdi manh sau khi cit vao
bang gbm cdng thite ¢lia manh va khéi luong tuong tng.

100
80
1) |
G ‘
£ 604
8
+ 4
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5 4[]_
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c
o] 1
= 20 -
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Hinh 12.3. Pho khoi lvong ciia dimethyl ether
m/z =15 = [CH;]", m/z=29 = [CHOJ", m/z= 31 = [CH;0]",
m/z = 45 = [CH;OCH,]", m/z = 46 = [CH;OCH;]".
Cauhdi goi ma:
Dua vao phd khoi ¢o thd phin biét dwoe CH;~CH,—OH va CH;-O—CH; nhu thé nao?
e GV hudng dan HS tra 161 cau héi cua hoat dong trong SGK:

Hay gan cac chét hitu co sau: CeHs, C3H:O, C4HsO5 vao cac phé) do khébi lirgng tirong 1tng
dwroi day.
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Dua vao cac pic M 1on nhat tng véi khoi lwong phén ti ctia hop chit

Phd khéi a) b) ¢)
Pic phén tit khéi 60 78 88
Cf)ﬂg thite C3H80 C6H5 C4H802

2. Lap céng thiic phan ti hgp chat hitu co

e GV hudng dan HS tién hanh hoat dong nhém d& rén luyén NL GTHT: giao cho méi HS
trong nhém dua i 18 cac phan s6 thanh 4 18 s6 nguyén toi gian:

Luyén tip toan THCS: Em hiy chuyén céc ti 18 sau thanh 4 18 cace sb nguyén, t8i gian:

XAV =035 fli=d % b= 92,31 : 7.69 = B

12 1

N PRS0, 5217
Xiyviz=433: 3 2P =1 DR ki Rt e I
Y i T T

Vin dung 1: Hop chat hitu co X ¢é: %C = 92,31% va %H = 7,69%. Néu goi cong thire
cia X la C.Hy thi i 1€ x : y (nguyén, t&i gian) 14 bao nhidu? Tir d6 viét cong thite don gian
nhét ciia X

92.31% 7,69%

Vin dung 2: Hop chit hitu co Y ¢d: %C = 52,17%, %H = 13,04%, %0 = 34,78%. Néu goi
cong thire cia Y la C:H,O, thi ti le x : y : z (nguyen, t6i gian) 1a bao nhigu? T d6 viét coéng
thite don gian nhat ctia Y.

2x:1y:16z=..7.. |:> R = s

52,17% [~34,78%
13,04%

e GV tién hanh hoat déng nhém d2 rén luyén NL GTHT: giao cho mdi HS thiét 14p cong
thite don gian nhét, cng thiic phén .
@) Dua véo céng thite don gidn nhit va phan ti khoi

Vin dung 3: Hai hop chat hitu co X, Y déu ¢6 cong thirc don gian nhat 1a CH va ¢6 phén
tlr khéi My = 52 va My = 104. Xéc dinh ¢ong thite phin ti ciia X, Y.
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b) Dua véo phan trim khéi Iwong méi nguyén 16 va phéin 1k khéi

Vin dung 4: Hop chat hitu co Z ¢ %C = 52.17%, %H = 13,04%, %0 = 34,78%. Xac dinh
cong thiic phan ti ctia Z, bist My = 46.

46

Vén dung 5: Hop chét hitu co T ¢6 %C = 40,00%, %H = 6,67%, %0 = 53,33%. Xac dinh
cong thite phén ti cta T, biét My = 60.

60

e GV hudng dan HS tra 181 cAu héi cia hoat dong trong SGK:

Camphor (c6 trong ¢y long n#io) 1a mét chit rin két tinh mau tring hay trong subt giéng
nhw sép voi mud thom die trung, thuong ding trong v hoe. Phin trdm khéi lwong cac nguyén
t6 trong camphor lan luot 1a 78,94% carbon, 10,53% hydrogen va 10,53% oxygen. Tit phd
khéi lwong ctia camphor xac dinh duoc gia tri m/z ¢lia pic [M'] bing 152.

1007
=
5 801 -
kS 4 |
g'l |
E 60 | [
:g.
40 :
g - 152
o |
3 20 ‘
Lhd Ldld |
0.0 1l il il o I -..|I el 1 |
0.0 40 80 120 160
m/z

Phé khéi heong ciia camphor
Hay lgp cong thire phan tir cia camphor theo cdc buoc:
— Lap céng thire don gian nhét cta camphor.
— Xée dinh phan tt khéi.
— Xac dinh cong thire phan tir cia camphor.
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Got cong thure phan tir ctia camphor la C:H,O,.
Trén phd khéi, tin hidu M* cho biét phén tit khéi ctia camphor 14 152. Tir d6, xac dinh truce
tiép s6 nguyén ti ting nguyén to nhu sau:
_1520.7894 ...  152=0:1053 ...  152:0.1053
x=——2 =0, y=——2—=16,2=— 21— =
12 1 16
Céng thite phan tir: C1oH 0.

1.

Hoat d6ng 4. GHINHG, TONG KET

Em da hoc: GV yéu cAu HS tém tat cac ndi dung dd hoc hodc cac hinh thire hoat dong
khac nham chot kien thire, ki nang co ban cua bai hoc.

Em c6 thé: GV dua ra cac ciu héi/nhidm vuivan dé can gidi quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thire hanhy/... dira trén cac goi v trong SGK.

{V > HUGNG DAN TRA L&I CAU HOI TRONG SGK

1
Tén chit Céng thitc phan t | Coéng thire don gian nhét
cinnamaldehyde CiH:O CH:O
o-methoxycinnamaldehyde CioH 11O C:H:O
2.
Cong thirc phan tir CsHy CHqO; C4H O CyH;O;
Cong thirc don gian nhat | C.H, CaHsO; C,H O C,H,0

3. Gai cong thire phan tir ctia eugenol la C.H,O,.

Cich 1: Tinh triec tiép s6 nguyén ti timg nguyén to
o 164-0,7317 _ 10 y= 164-0,0731 _ 12: 2= 164-0,1952 _5
12 1 16
Cf)]'lg thire phfl]l i C10H1202.
Cach 2: Tim céng thite don gidn nhat
%C  %H %0 73,17 7,31 19,52
Nei Nyl Ng = : ; = ; :
i 1 16 12 1 16
=6,0975: 7,31 : 1,22 =5 w6 : L.
Cong thire don gian nhat: CsHO = Céng thike phin ti CioH120; (M = 164).

104



(VI) GOI Y KIEM TRA, BPANH GIA

1. GV c6 thé danh gid két qua hoc tAp clia HS dua trén che ciu tra 101 cia HS dbi véi cac
cau hoi trong SGK va cac cau hdi cia GV trong tién trinh day hoc.

2. Cauhdi va bai thp goi v danh gia.

Cau 1. Cho céng thite phén tit ctia hop ehét hitu co X 1a C5HO.

a) Tinh phan trim khéi luong mdi nguyén tb trong X.

b) Lap cong thire don gian nhat ctia X dua vao phan tram khoi luong nguyén t6. (VD)

Huéng dan
Pay la cdu hoi gitp HS di tir cu thé dén khai quat, tir true quan dén triru tuong.
a) %C= %-100% =60,00% ; %H = %-100% =13,33%

%0 = 12.100% = 26,67%.
60
b) Tim cbng thite don gian nhét:
%C %H %0 _ 60,00 13,33 26,67
ThaEl N ¥V
=5,00:1333:167=3:8:1.

Nel Ny N =

Cau 2. Thanh phén khéi luong cta hop chit hitu co X gdm 37,21% C, 7,75% H va
55,04% CL.

a) Lip céng phin ti cla X, bist X ¢é cbng thire phin t¥ tring véi céng thic don
gian nhit.

b) Du doén gia trj m/z etia pic M* d2 xac dinh phan ti khéi cia X, biét nguyén tb chlorine
6 hai déng vi 1a C1-35 va C1-37 véi ti 18 s6 nguyén tit twong tng 14 3 : 1. (VD)

Huéng dan

a) Tim céng thiie don gian nhét:

%C %H 9%Cl 3721 7.75 55,04
Ne! Ny N = : i = : ;
12 1 355 12 1 35.5
=310: 72054 1,55=2...5: L.

= Céng thite don gian nhit cta X 1a C,H5CL.

b) Cong thite phan it cia X la C,HsCl.

Trén phd khéi luong, ¢6 hai tin hidu m/z 1a 64 (ting gi tri M* ctia [C,Hs  C1]) va 66 (ting
gia tri M¥ ¢fia [CoHs* 'C1]7) véi ti 18 cuong d61a 3 : 1.
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Cau 3. Trén phd khéi cia dimethyl ether ¢6 5 pic tng voi cuong dd tin hidu nhu sau.

100 4t ————————
45
80 il

60 - 46 )

40 29 !

Cudng d6 tuong doi

15
20 4 -

31
0 I
10 16 20 25 30 35 40 45 50

m/z
Hinh 12.4. Phé khoi luong ciia dimethyl ether
a) Pic nio ting voi tin hidu M gitip xdc dinh phéan t khoi etia hop chat?
b) D doan edng thite cac manh (nhém nguyén ti) ¢ phan t& khdi 15, 29, 31 va 45, biét
chiing déula cacion ¢o dign tich +1. (VD)
Huéng déin
a) Pic M" 14 pic ung véi tin hiéu m/z = 46.
b) Cong thire du kién cée manh:

m/z 15 29 31 45 46

Cong thie | [CH;]" | [CHO]" | [CH+O] | [CH+O-CH,]' | [CH:+O-CHsI'
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Bai 13. CAU TAO HOA HOC HGP CHAT HUU CO

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Trinh bay dwoe ndi dung thuyét ciu tao hod hoc trong hod hoc hitu co.

— Giéi thich duoe hién twong ddng phin trong hoa hoc hitu co.

— Néu duoe khai niém chit dong déng va diy dong ding.

— Viét duge cdng thic ciu tao cia mdt sd hop chit hitu co don gian (cdng thic cau tao
day da, cdng thirc cau tao thu gon).

— N&u duge chit ddng diing, chit ddng phan dua vio cbéng thite cdu tao cu thé cfia cac hop
chit hitu co.

{II) CHUAN BI

— Hinh anh v& cac chit hitu co, ¢dng thite phin ti va cdng thic ciu tao tuong ting.
— Gidy khé to, but viét.

(III) THONG TIN BO SUNG

1. Thuyét cau tao hoi hoc

August Kekulé, nha hod hoe ngudi Biie, 14 mdt trong nhiing nha hoa hoe 16n ctia thé ki
XIX trong linh vire hoa hoe hitu co. Nam 1861, 6ng da dua ra mdt khai mém v& hod hoc hitu
co va hop chiit hitu co: Hoa hoc hitu co 14 s nghifn cttu cac hop chit ctia carbon (trir cac
oxide, mudi carbonate, cyanide, carbide,...). August Kekulé cting 13 nguoi tim ra cdng thite
cau tao ctia benzene nhuz chiing ta biét ngay nay.

Céc luan didm vé carbon ¢d hoa tri IV va mach carbon dd duge Kekule dira ra tir nim
1858. Ba nam sau, nim 1861, Thuyét ciu tao hoa hoc moi duge Butlerov (nha hoa hoc ngudi
Nga) dé xuat. Butlerov la ngudi dau tién dua khai niém lién két bdi vao ¢ong thic hop chat
hitu co. Thuyét cau tao hoa hoe 1a mét bude tién nhay vot vé 1i thuyét hoa hoe hitu co lic bay
gid, d3 lam 18 hién tuong dong ding, déng phdn va bieu dién Chﬁng bing eéng thite cdu tao.
Dua trén thuyét ciu tao hoa hoc, céc nha khoa hoc dé dw doan va tong hop duge rat nhidu hop
chiit hitu co mdi. Tuy nhién, thuyet cau tao hod hoc mai chi bidu didn trét tr lién két cac
nguyen tir trén mit phing, chua d8 cip téi cau tric khong gian ctia phan .

Pén nim 1874, Achille Le Bel va van't Hoff cung dua ra thuyét carbon tir dién, phac thao
mdi 1idn hé giia cu tric va kha néng quang hoc. Li thuydt nay da dit nén moéng cho hod hoc
1ap thé, linh vue nghidn ctru v& sy sap xép khéng gian cia cae nguyén tit trong phan i,

2. Hién tugng déng phan

Pdng phin ciu tao (cling céng thite phan tit, khac cng thitre cdu tao) va déng phéan 14p thé
(d6ng phin hinh hoc va ddng phin quang hoc).
a) Péng phén hinh hoc

Pong phan hinh hoe xuat hign & alkene do lién két x tao mdt mat phing ngan cach, chia
bon nhém thé dinh véi 2 carbon ndi déi vé hai bén.
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Hinh duéi diy minh hoa su phan bd bdn nhém thé & phén ti but-2-ene.

_ Liénkétm  —
f——’f _‘—--____\____\__‘
a"r.').v \\\ "I.-"f -\\'\ A 3
cis-but-2-ene trans-but-2-ene

Néu hai nhém thé tao mach chinh phén b6 cing mét bén thi goi la déng phéan cis, phan bo
& hai bén thi goi la dong phéan #rans.

b) Déng phan quang hoc

Céc chat ¢6 nguyén it carbon bét ddi (nguyén ti carbon lieén két voi bon nguyén ti hodc
nhom nguyéen tir khac nhau trong cau tric tfir dién) s€ c¢6 dong phan quang hoc.

Guong
COOH | COOH
L o L s Sy
| Temne” |
OH | OH
Déng phan (S) - Pong phén (R) (1) Lactic acid . (=) Lactic acid

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOI BONG

GV 06 thé cho trude tir chia khod, HS tra 161 cac tir hang ngang, 16i cho HS doan tir hiang
ngang cudol cung.

1 H u u C O

2 H O A T R I

3 T H U T u

4 B u T L E R O v
5 K H A C B I E T
6 M O H I N H

CAu 1: Loai chat ban dau duogc phén loai dia trén quan diém cho r%'mg chiing chi duge tao
ra trong co thé sdng?

Cau 2: Pai luong dac trung cho kha ning lién két cta nguyén ti?

Cau 3: Su sé,p Xép cac nguyen tir theo mét trinh i nhét dinh?

Cau 4: Tén nha bac hoe ngudi Nga phat minh ra thuyét cau tao hoa hoe?

Cau 5: Co sd d& nhin biét hai hop chat hoa hoc?

C4u 6; B& khung phén ti hop chit hitu co thu dioc bang su lap ghép cic qua cau cing?
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Hoat déng 2. THUYET CAU TAO HOA HOC

GV hudéng din HS tién hanh hoat déng nhém dé rén luyén NL GTHT: giao cho HS hoan
thanh bang hoa tr1 ctia cac nguyén tir:

Nguyeén to Hoatn Biéu dién Nguyeén ti Hoatn Biéu dién
| Hydrogen I ~-H
O ydrog
| Halogen I =X
Carbon IV | |
ol
1T ==
—= Nitrogen T
— O — {,0
Oxygen I v —N
=0 ~0

Tiép d6, cho HS trude mdt s6 luong cic nguysn ti, yéu cu lip ghép thanh phin ti tuin
theo diing hoa tr1.

Vi du: 1ap ghép cée phan ti tao ra tir 2C, 6H va 10 theo cde bude: dung khung (tir céo
nguyan tit ¢6 hod tri = I1) va bio hoa hoa tri (1dp che nguyén ti hoa trj D).

Nhin xét: Trong phén ti chit hitu co, cde nguyén i lidn két véi nhau theo ding hoa tri va
theo mdt thir tu nhat dinh.

« GV cho HS hoat dong nhém dé rén luyén NL GTHT: giao cho HS cac cong thie cau
tao khéc nhau, nhin xét nguyén tir carbon da tao lidn két véi nguyén t& nao (cting loai hay
khac loai), kiu mach gi (khéng phan nhanh, phan nhanh, vong).

Nhin xét; Céae nguyén ti carbon khéng nhiing lidn két voi cae nguyén tit etia nguy?n té
khac ma con cd thé 1ién két trure tiép vl nhau tao thanh mach carbon.

* GV cho HS nhan xet khi thay dbi trat tir lién két & trén: C-C-0O va C-O-C thi tao thanh
hai chét khac nhau hay vin 1a mét chat?

GV nhan manh: khi thay ddi trit tir lidn két cde nguyén tir s tao ra chat méi, sau dé bd
sung théng tin vé tinh chét cta hai chat trén.

GV dua ra cdéng thire, trong d6 thay nhém OH bing nguyén tit Cl hoic bét nguyén ti H:

CH3—CH3—OH va CH;—CH3—Cl CH5—CH3;-OH va CH;—CH=0

D6 14 hai chit hay mdt chat? Thanh phin phén t ¢6 gi khac nhau?

GV nhan manh: khi thay ddi thanh phan nguyén ti (ching loai, sé luong) s& tao ra
chit mdi, sau d6 bd sung thoéng tin vé tinh chét ¢tia hai cip chat trén.

¢« GV ¢6 thd hudng dan HS thue hidn hoat ddng 1ap md hinh qué cau, que ndi cac hop chat
¢o cung ¢dng thite phan tir CsHgO.
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H—C—C—C—0—H H—C—C—C—H
g g
# H H I

1b ot b
i &

Trong hai phan tir trén ¢é nhom chire —OH, phan tir dudi ¢é nhom chire ether —O—.
Hoat déng 3. CONG THUC CAU TAO

* GV cho HS quan sat mot s6 so dﬁ‘) lign két, yéu cau HS chi ra; céng thitc nao diung? cong
thire nao sai hoa tr? ¢ong thire nao giong nhau?

~+ GV: 80 db bicu dién lién ket, cach lién ket, thir tw lién keét nhw trén goi la cdng thite
cau tao.

. {GV hwéng dan HS tién hanh hoat dong nhém dé rén( luyén NL GTHT: giag cho nhom
HS lap ghép cac nguyén tr thanh phan tir tuén theo thuyet cdu tao hoa hoc. Mé1 HS trong
nhom ¢6 trach nhiém 1ap ghép 1 nguyén it vao cdng thikc cau tao.

Vi du 1: 1an luot Lip ghép cée phin ik tao ra tit (3C va 8H), (3C, 7H va 1C1), (3C, 8H va 10)
va (3C, 7H va 1N).

Vi du 2: 14n luot lip ghép cac phén ti tao ra tir (4C va 10H), (4C va 8H), (4C va 6H).

Cho HS kidm tra hoa tri ¢ia mdi nguyén t trong ¢dng thirc ¢au tao, chi ra ¢éng thire
diung/sai.

Hoat déng 4. PONG PHAN

« GV huéng din HS tién hanh hoat ddng nhém d8 rén luyén NL GTHT: giao cho mdi
nhém mdt ¢ip cdng thite cau tao, nhin xét vé thanh phan nguyén to, sé luong nguyén t, cong
thite phén tir, déu 1a mot chit/hai chat khac nhau.

Vi du: CH;—CH»—OH va CH;—0O—-CHs.

GVo-Hai chat tréim ¢6 enng odmg thite phan| i, <o, cong thire ¢ tao khdc-nhar; d¢ Frhai
chat ddng phan| Sau d6, GV.Khai quat|tharh khai niém done phdn:

GV cho HS quan sat.mdt cfng [thiic\caw tao véu.cat HS tim nhing chit 1a dong phin
cla rihau:
Hoat déng 5. DPONG DANG

« GV huéng dan HS tién hanh hoat déng nhém dé rén luyén NL GTHT: giao cho mdi

nhém ba cdng thitc cdu tao, nhin xét vé& thanh phin nguyén td, s6 luong nguysn ti, cong thire
phén tit, deu la mot chat/ba chat khac nhau.

Vi dl_l l: CH4, CH3—CH3, CHg—CHg—CHg.
Vi du 2: CH;—OH, CH;—CH,—OH, CH;—CH,—CH,—OH.
GV: Cac chat trén ¢6 ctng thanh phin nguyén t6, ¢d ¢éu tao twong ti nhau, phan ti hon
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kém nhau 1C va 2H (mét nhom CHs,), d6 la hai chat dong ding. Sau do, GV khai quat thanh
khai mém dong dang.

* GV cho HS quan sat mét s6 cong thire cAu tao, yéu ciu HS tim nhiing chét 14 déng ding
ctia nhau.

GV hudng dan HS tra 161 cdu hoi trong hoat dong Tim hiéu vé dong ding.

1. Thanh phin phan e déu ¢O nguyen t6 C va H, trong do s6 nguyén tir H gap dbi s6
nguyén tir C. Bac diém cau tao déu co chita lidn két ddi C=C.

2. Céc chat déu chira lidn két d6i C=C, lidn két nay ¢6 phan tmg véi dung dich bromine.
Hoat déng 6. GHINHG, TONG KET

Em da hoc: GV yéu cAu HS toém tat cac ndi dung dd hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em ¢6 thé: GV dua ra cac cdu héi/nhidm vu/van dé cin gidi quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thuc hanhy/... dua trén cac goi y trong SGK.

{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1.
Cong thire phan tir Khung phan tir Céng thire ciu tao
G—C-C-0 CH, —CH, - CH, —OH
c-c-C CH, —CH- CH,
a) CgHgO | |
@) OH
Ao ke CH, -O—CH, —CH,
C=C-C-C CH, = CH - CH, — CH,
e el CH, -CH=CH-CH,;
b) C,H,
| |
C CH,
2.
Cdng thite ciu tao Kiéu mach carbon
CH,—CH,—CH,—CH, Mach khéng phén nhanh
s h phan nhénh
CH,—CH—CH, Mackp
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Cdng thitc cau tao

"R
Kieu mach carbon

4

/ N
H,C—C CH-—C Mach véng
N/ AN
HC—CH, CH,
3.
Cong thire phan ti Khung mach chinh Cong thitc cau tao
== =00 CH, -CH, -CH, -CH, —OH
C—=C—0—C CH,—-CH-CH, —CH,4
| |
O OH
C4H, O E=-C =0 CHL — CH = CH, —0OH
|
Alcohol C C|1H3
O OH
| |
L=t CHa=C—CHy
| |
C CH,
= =0 CH; -CH, -CH, ~O—-CH,4
GO G005 C-€ CH,-CH, —-O-CH, - CH,
Ether C-C-0-C G, CH -0 -CH;
| |
C CH,
4.
Cong thire phan tie Khung mach carbon Cong thirc cau tao
SE & G § CH,-CH, -CH, -CH, —-CH,
G C—0—L CH,—-CH-CH, - CH,;4
! |
C CHs
CsHyp
(Ij CH;
|
C—(F—C CH, - C—CH,
|
C CH,

5




5. Bap an C. Cip chét 1a dong phan cta nhau; CH:—CH,—CH,—OH va CH;—CH(OH)—CHs.

6.
Cong thire phén ti Khung mach chinh Céng thitc ciu tao
C,H, C=C CH =CH
CsHy C-C=C CH; -C=CH
C-C-C=C CH; -CH, -C=CH
CyHj,
C-C=C=C CH; - C=C-CH;4
b E a0 CH;-CH,-CH,-C=CH
C = O CH;—-CH,;, -C=C-CHj4
CsH;
- CHe=CH=C = CH
| |
¢ CH;

7. Bap 4an A. Hai chét 4 dong dang ciia nhau: CHs—CH,—OH va CHs—CH,—CH,—OH.

(VI GOI Y KIEM TRA, PANH GIA

1. GV ¢o thé danh gia két qua hoc tap clia HS dua trén cc cdu tra 101 cia HS dbi véi cac
cau héi trong SGK va cac cdu héi ctia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gia.

Cau 1. Lap mé hinh qua ciu, que ndi cac hop chat ¢d cting eéng thite phén tir C;H;CL. (VD)

Huréng dan
Ty T
eSS o & &
H H H H Cl H

Cau 2. Viét cong thite céu tao diy di va eéng thire cu tao thu gon clia cac chit ¢é cling
c¢ong thiie phan tr C;H5N. (VD)
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Huéng déin

1y Y §

H—C—C—N—H H-C—N—C—H
H H H H

H,C—CH,—NH, H,C—NH—~CH,

Cau 3. Cho cac hop chit ¢é cong thite ciu tao nhu sau:

CHs—CH,—OH, CH;—OH, CHs—O—CH;, CH;—COOH, HCOO-CHs.
a) Céc chit nao 14 ddng phén?
b) Céc chit nio la dong déng? (VD)
Huéng déin
a) Cac chat dong phan:

CHs;—CH,—OH va CH;—O—CH;, CH;—COOH va HCOO—CHs.

b) Céc chit ddng ding: CH;—CH,~OH, CH;—OH.

Bai 14. ON TAP CHUONG 3

HUGNG DAN TRA LOI CAU HOI TRONG SGK

Cau 1. H H H H
e G
g ;
H H H

| i
H—(|3—0—(|I—(|3—H
H H H
Trong hai phan tir trén ¢é nhom chirc —OH, phan tix dudi ¢d nhom chirc ether —O—.

H

|
_(ll_H
H

T—O0—0—o

Cau 2. Trong qua triinh dun néng, duong kinh ban dau néng chay r6i dan dan bién dbi
thanh hop chat khéc, cudi cting hoa thanh than.

Cau 3. %0 =100% — 34,29% — 6,67% — 13,33% = 45,71%.

Got cong thue phan tir cua A la C.HyO,N;.

%C %BH %O %N 3429 6,67 4571 1333
12 1 e 14 12 | 16 14
=2.8575:6,67:28568:0,9521=3:7:3:1.

Cong thire phan it C;H,OsN.

el T Al
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C4u 4. Phd hoéng ngoai ¢lia A cho thay:

Khéng xuat hién van ving 3 300 cm™ = A khong chita nhém OH, tite khéng phéi 14 aleolhol.
Xuat hidn van 1 740 em™ = A chita nhém C=0O (andehyde hoic ketone).

Xuat hién van 2 710 em ' = A chita nhém C—H ctia aldehyde.

Coéng thic cau tao ctia A la CH:CH,CH=0.

Cau 5. — Goi cong thue phin ti cia vitamin C la C;H, O, (Mc =176).

Z_%C.%H.%O_40,90.4,55.54,55
12 1 16 12 1 16

=3,4083:4,55:34094=1:1,33:1=3:4:3.
Coéng thite don gian nhét cta vitamin C 13 C3H,0; = (Cong thirc phan ti la CsHgOe.

— Goi cong thire phén ti cua vitammn A la C.H,O, (M, =286).

_%C %H %0 8392 1049 559

X Y E .
12 | 16 12 1 16

=6,993:10,49 :0,3494 =20 : 30 : 1.

Cong thire don gian nhét cla vitamin A 13 CogHz0O = Céng thike phéan ti 14 CaoHzoO.
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HUONG 4. HYDROCARBON

Bai 15. ALKANE

{1>MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe khai niém vé alkane, ngudn alkane trong tw nhidn, ¢ong thiic chung ctia alkane.

— Trinh bay duroc quy tic goi tén theo danh phap thay thé; ap dung goi duoe tén cho mét
56 alkane (C1 — C10) mach khong phin nhanh va mét sb alkane mach nhanh chita khéng qua
5nguyén tir C.

— Trinh bay va gi& thich dugc dac didm vé tinh chat vat li (nhiét d6 nong chay, nhigt dd sdi,
ti khi, tinh tan) ctia mdt s6 alkane.

— Trinh bay duge ddc didm vé lién két hoa hoe trong phén t alkane, hinh dang phan ti
ctia methane, ethane; phan tng thé, cracking, reforming, phin tng oxi hoa hoan toan, phan
ung ox1 hoa khéng hoan toan.

— Thire hién duge thi nghiém: c¢ho hexane vao dung dich thudc tim, cho hexane tirong tac
v6i mrde bromine & nhidt dd thuong va khi dun néng (hoic chiéu sing), ddt chiy hexane;
quan sat, mé ta cac hién twong thi nghiém va giai thich dwge tinh chat hoa hoc ctia alkane.

— Trinh bay duoc cac tng dung ctia alkane trong thie tién va cach didu ché alkane trong
cong nghiép.

— Trinh bay duoe mét trong cac nguyén nhin giy 6 nhidm khéng khi 14 do cée chét trong
khi thai cua cac phuong tién giao thong; Hidu va thure hidn drge mét sd bidn phap han ché 6
nhiém méi trudng do cac phuong tién giao thong gay ra.

¢{II) CHUAN BI

— Mbt s6 chu chuyén lién quan dén tinh chat vt 1i va hoa hoc ctia alkane.

— €6 thé chuin bi mét 6 hoat dong da dura ra trong bai giang ctia SGK.

— Tranh anh, céc clip video vé:

+ Cée mdi lidn ha gitta chu tao — tinh chit vat li — tinh chét hoa hoc lidn quan dén tinh chét
cua alkane.

+ Ngudn alkane trong tyr nhién 1a khi thién nhidn, khi ddu mé va diu mo.

+ Cée ting dung va san xuat alkane trén thé gidi va & Viét Nam.

+ Gia tri v& kinh t&, bao dam an ninh ning luong cta cac md dau va md khi thidn nhién
cua Viet Nam.
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+ Gido duc HS tinh than tu hao dan tde, trach nhiém trong viée bao va toan ven lanh tho,
khéng dinh cht quyén ca TS qude trén dat 1ién va trén bidn.

{III>) THONG TIN BO SUNG

1. Nguén alkane trong khithién nhién va dau mé

Hién nay dau mé va khi thién nhién 13 ngubn cung ¢ép cée hydrocarbon néi chung va céco
alkane néi ridng. C6 thd néi raing diu md va dic bidt 14 khi thidn nhién 13 ngudn alkane trong
tur nhidn duy nhat hién nay.

— Céc alkane nhe tir C1 d&n C4 ¢ trong khi thidn nhién.

— Céc alkane nhe C3 va C4 ¢é nhidu trong khi dau md.

— Céc alkane mach dai tir C5 va 16n hon CS ¢é trong dau mo.

— Khi thién nhién va khi ddu mé 14 ngudn hydrocarbon chi chita alkane.

Tap doan Dau khi Vidt Nam dang khai thac khi thién nhién tai bé Nam Cdn Son va khai
thac diu mo tai bd Clru Long, trong do6 ¢6 mod Bach H&. Dau tho Bach HE 14 diu loai paraffin,
tuc 1a chira nhidu alkane.

Hai Thach — Mdc Tinh, cach Viing Tau 320 km v& phia Déng Nam, 13 cum mé dau khi tai
khu vue nude siu, xa bo nhit cta Tap doan Dau khi Vit Nam, khéng dinh chii quyén qubc
gia trén bién Pong ctia Vidt Nam. T ngay don dong khi dau tién 6 thing 9 nim 2013 dén
ngay 24 nim 9 nam 2021, Céng ty Bidu hanh Diu khi Bién Déng di xuét séc cin mde san
lrrong khai thac 15 ti m° khi thién nhién.

2. Tinh chat hoa hoc

Do cac dic diém lidn két trong phan t& nén alkane co cac phan ng hoa hoc dic trung:
phan tmg thé, phan ting dehydrogen, phan tng cracking, phan ting reforming, phan tng oxi
ho# khong hoan toan (d2 didu ché hoa chit) va phan ting oxi hod hoan toan tire 13 phan tng
chay (ing dung lam nhién lidu). Tét ¢4 nhitng tinh chit hod hoe niy cta alkane déu cé ting
dung cong nghiép.

a) Cracking alkane

Cracking alkane nhim nhan dugc phin doan xang nhiéu hon, 14 qua trinh bé giy mach
carbon dai ctia céc alkane d& thu duge cac alkane mach ngan hon, phin nhanh cao tir C5 dén
C11 va déng thoi nhan duoe cac alkene nhe C2, C3, C4 d& 1am nguyén lidu tdng hop hoa chét
va vat lidu hitu co. Néu phan g dién ra theo huéng nguoce lai, titc 1a nhan duge cac alkene
mach dai C5 d8n C11 va alkane nhe C2, C3, C4 thi s8 khéng ¢6 ¥ nghia va gia trj vi khi trong
xing chita nhidu alkene, qué trinh chay d8 tao ¢an, tao polymer,... giy bit tac trong dong co.

b) Reforming alkane

Reforming xue tac alkane dién ra hai qua trinh 14 déng phén hoa (isomer hod) va thom hoa
(arene hod). Qué trinh reforming xte tac chi ¢é ¥ nghia véi cée alkane C5 — C11 d2 tang chit
lugng xing, tic 14 ting tri sb octane. Tuy nhién, thudng chi thwe hidn reforming céc alkane
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C7 — C11 d han ché su tao benzene trong xang. Néu ing dung dé san xudt benzene, toluene,
xylene (BTX) lam nguyén liéu cho téng hop hitu co thi phin doan reforming chita ¢hi yéu
alkane C6 — C8.

¢} Phan ung oxi hod khéng hoan toan

Phan ting oxi hoa khéng hoan toan alkane thuong ding d2 didu ché céc hoa chit va cac vét
lidu hitu co ¢ chita oxygen. Butane 14 nguyén lidu d sin xuit maleic anhydride bing qué
trinh ox1 hoa khéng hoan toan (qua trinh xtic tac DuPont’s):

2CH;CH;CH>CH3 + 70, —» 2C;Ho(CO);0 + 8H,0

oﬁo

Copolymer ctia styrene véi anhydride maleic duoe st dung lam chét phan tan bdt mau gbo
mrde va lam chit phu gia cho mue in flexo (flexographic) d8 in cac bao bi 16n.

d} Phan tng oxi hod hoan toan (phdn ung chdy)

Céc alkane & thé khi tao véi khéng khi hén hop nd, vi vy nhitng noi san xuft va st dung
alkane nay déu duoc phin loai chay nd hang A. Vi du: methane ¢6 gidi han nd véi khong khi
14 5 — 15% the tich (V) va ethane 14 2,9 — 15% V.

Céac alkane 16ng la nhitng chét d& bét lia, tinh bit lta giam dan theo chidu dii mach
carbon. Pentane, hexane, heptane va octane durge x&p loai 1a chit nguy hiém cho méi trrdng
va ¢O hai. Hexane mach thing 1a m6t chat doc cho hé thén kinh va vi thé it duoe s& dung
trong thirong mai.

Rat can chi v phan ting chay ma thiu oxygen s& tao ra carbon monoxide rat doc.

Vidu 2C,Hyp+ 90, —5 8CO + 10H,O

CO 14 chat khi khéng mau, khdng mui va khong gay kich ting nén rat nguy hiém vi nguoi
ta khéng cam nhén dugc s hidn dién ¢la CO trong khéng khi. CO ¢d tinh lidn két véi
hemoglobin (Hb) trong hdng ciu manh gip 250 — 280 14n so voi oxygen nén khi duoe hit vao
phéi, CO s& gin chit véi Hb thanh HbCO, do dé mau khong thé chuyén ché oxygen dén
t& bao. CO con gy tén thuong tim do gan két véi myoglobin,

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOIDONG

Alkane déng vai trd quan trong trong viée cung cap: ning luong cho cée qué trinh san xudt
cling nhw sinh hoat trong doi séng, nguyén lidu cho nganh ¢ong nghidp san xuat hoa chit.
Tinh chét — tng dung — ngudn khai thic — san xuét cia alkan cé méi lién hé chit chd va ¢c6 ¥
nghia quan trong vé& mit kinh t, an ninh ning luong.

Ning lwong stk dung trong cube séng nhu binh gas dun niu, d6t 1o san xudt dd gbm, st
nhién lidu xing, dau diesel, xing cho may bay, cac may mée trong san xuat cong nong nghiép
d2u ¢é thanh phan quan trong 14 cac alkane. Vay alkane duoe lay tir ngudn tai nguyén nao?
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Tai sao chung lai 14 ngudn nhién lidu rat quan trong? Ngudn khai thic alkane lidu ¢6 1a vo
tan? Céc tinh chat hod hoc ctia alkane ¢ mdi quan hé thé nao dén cac ting dung cia ching
trong doi séng.

Hoat déng 2. KHAI NIEM, DANH PHAP

1. Khéi niém va céng thuc chung ctia alkane

» GV ¢6 the dua ra hoat dong sau:

Hiy quan sat diy dong dang ciia methane (Bang 15.1, SGK) va thue hién cac yéu cau:

1. Nhin xét vé thanh phan nguyén t6 ctia cac chit trong diy déng ding ctia methane.

2. Su khae nhau vé& $6 lwong nguyén tit H va C tudn theo quy ludt nao?

3. Viét cong thire electron, céng thire cAu tao clia CH.,, CoHe, C3Hg,...; tir do rt ra dic
didm cau tao phan tr.

4. Trong cée hop chiit hitu co, carbon ¢ hoa tri IV va hydrogen ¢ hoa tri I, hily 1ap cong
thirc chung cua alkane.

Huéng dan tré loi:

1. Thanh phan nguyén tii chi ¢d carbon va hydrogen.

2. Céc chat trong diy dong ding ctia methane hon kém nhau 1 hay nhiéu nhém CHo.

3. Phén ti chi ¢6 lién két don (lién két o). Pac diém 1a 1ién két cdng hod tri.

4. Bude 1: Cong thitc hoa hoc cta alkane 1a CyHy,.

Bude 2: Nguyén tit carbon ¢6 hoa tri IV nén tong so lién két xung quanh n nguyén ti
carbon la 4 - n.

Bude 3: Nguyén tit carbon ¢é thé lidn két véi nhau tao thanh mach nén nC 8 ¢é (n— 1)
lién két C—C. Do do, s6 nguyen tit H lién ket voi cac nguyen tit carbon s€ la:

n-2-(n—-1)=2n+ 2.

Budce 4: Cong thire chung cta alkane la C Ho, 0.

2. Danh phap

« GV ¢6 thé dua ra hoat dong v& danh phap thay thé cta alkane, c6 thd dua ra cach danh
6 va g0l tén dung, sa1 cta alkane mach nhanh.

Vi du
2 4 3 i1
1 3 4 2
2-methylbutane 3-methylbutane
Céach danh s6 va goi tén diing Céch danh sé va goi tén sai
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Hoat déng 3. DAC PIEM CAU TAO VA TiNH CHAT VAT LI

* GV dwa ra md hinh va trinh bay vé dic didm céu tao clia cac phén tir methane va ethane.

« GV gidi thidu Bang 15.2 SGK (Tinh chit vt li ctia mdt s6 alkane); yéu cau HS st dung
bang dé tra 11 cAu héi 4 va 5 trong SGK.

Hoat déng 4. TINH CHAT HOA HOC

« GV phan tich dic didm ciu tao, tir d6 suy ra tinh chat ctia alkane.

« GV 1ién hé céc tinh chat hoa hoe véi cac tng dung trong thire tidn doi sng va san xuat.

« Stt dung thi nghidm hoé hoc d2 nghién ctiu tinh chét;

1. Phan Ung thé cha alkane

» GV huréng dan HS nghién cttu thi nghiém phan ting bromine ho4 hexane.

Luu y: Do tinh d6¢ ctia hexane khi tidp xtc true tiép va phan ting didn ra rit chdm vi vay
cac thi nghiém can dugc thirc hién nghiém ngat theo hudng dan cia GV.

Thi nghiém: phan wng bromine hoa hexane

* GV giao cho cac nhom HS tim hiéu, thuyét trinh, giai thich cac bude thuc hién thi
nghiém chitng minh phan tng the bromine ¢ia hexane.

Luu y:

— Bromine tan kém trong nudc (nude bromine chita khoang 1% Br,) nhung lai tan tbt
trong dung méi hitu co vi chiing ¢6 lién két cdng hoa tr1 khong hodc kém phén cire. Vi vay,
khi cho nude bromine vao hexane ltuc dau quan sat thay 16p nude bromine nam & dudi va
hexane nhe hon nam & 16p trén khong ¢6 mau.

— Sau khi lac, bromine dl]f(_)'C’ chiét 1én Yét tan‘ vao 1op hexane, 16p nay ¢o mau nau vang.
Dung pipette nhira loai 3 mL cim sdu xudng gan day éng nghiém, hit dé tach 16p nude &
dwdi. Pat dng nghiém véo gia va chiéu dén tt ngoai, bam dong hd dé xac dinh thoi gian bit
dau phan tmg.

— Phén ting thé bromine véo hexane didn ra rit chim nén phii dung ddng hd bim gio dé
theo ddi thor gian phan ung. Khi dung dich mat mau thi phan ting ket thic.

» GV ¢6 the dua ra hoat dong:

’1. Nhén xét vé mau cla dung dich bromine — hexane khi ¢é chidu sang va khi khéng ¢d
chiéu sang.

2. Du doan phan ting nguyén tit bromine di duoc thay thé cho nguyén t nao ctia hexane
khi duge chiéu sang va viét phrong trinh hoa hoc & dang phéan tir.

» GV hudéng dan HS tra 161 cac cau héi ctia hoat dong trong SGK:

1. Néu hién tirong xay ra trong qua trinh thi nghiém. Giai thich.

— Bromine tan kém trong nudc (nude bromine chita khoang 1% Bry) nhung lai tan tot
trong dung mdi hitu ¢o vi chung ¢6 lién két cong hoa tr1 khong hodc kém phan cye. Vi vay,
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khi cho nude bromine vao hexane luc ddu quan sat thiy 16p nude bromine nam & dudi va
hexane nhe hon nam & 16p trén khéng ¢é mau.

— Sau khi lic, bromine duoe chidt 18n va tan vio 1p hexane, 1op nay ¢6 mau vang. Dit
bng nghidm vao cbe nude 4m khoang 50 °C va lic nhe, quan sat thdy mau vang nhat dén va
c6 thé mat mau hoan toan.

2. Viét PTHH & dang ¢6ng thite phén tt ctia phan ting x4y ra trong thi nghidm trén (néu ¢d),
gia thiét 1a chi ¢6 mdt nguyén i hydrogen duge thay thé.

C6H14 o+ BI'2 —3 C6H13B1' + HBr

Trong thi nghiém trén ¢6 the thu dugc ba san pham monobromine:

e § B \l/'\/\ /Y\/

1-bromohexane 2-bromohexane 3-bromohexane

« GV chét cac ndi dung v& phan ting thé halogen ciia alkane, lwu v didu kisn phan tng 1a
chiéu sang hodc dun néng; cic san pham ¢ thé ¢d clia phan tng; kiém tra PTHH dang phan
t ctia phan tmg thé gitta hexane va bromine.

» GV hudéng dan HS tra 161 cau hoi S trong SGK.
2. Phan ung cracking va 3. Phan Ung reforming

« GV trinh bay vé phan tng cracking va phan tng reforming cta alkane; luu v HS vé
nhiing tng dung ctia cic phin ting nay trong ¢dng nghiép loc déu.

o GV ¢6 thé dura ra hoat dong:

Hay hoan thanh PTHH cua phan tng cracking va refoming:

1. CyHys —S2H%8 5 9+ C,Hy

2. CoHyp 2k, o i1 2.

forri
3. C7H16 % ......

4. Phan ung oxi hoa

+ GV trinh bay vé phin ting oxi hod hoan toan (phin tng chay) ¢fia alkane; luu v HS vé
ung dung lam nhién liéu cta alkane.

« GV trinh bay v& phan tng oxi hod khéng hoan toan cta alkane.

» GV hudng dan HS thue hién thi nghiém phan ting oxi hoa hexane.

Thi nghiém: Phan ttng oxi hoa hexane

1. Phéan tmg cta hexane véi dung dich KMnO,: Sau khi cho vai giot dung dich KMnQOy
1% vao hexane va lic manh, d& yén trén gia thiy hén hop chia thanh hai 1op, 16p trén 14
hexane khong mau, 16p dudi la dung dich KMnO4 gift nguyén mau tim nhue dung dich
ban dau.
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2. Phan ting dét chay hexane: cho khoang 3 giot hexane (luu y khong duge lay nhiéu hon)
vao bat strnhd, can than dua que dém dang chay vao bé mit chat 1éng.

» GV hiréng dan HS tra 151 cac cau hoi trong hoat dong thi nghiém:

a) Hexane ¢6 phan ting voi dung dich KMnO, 6 didu kidn thirong khéng? Tai sao?

& didu kign thuong dung dich KMnO, loing khéng oxi hoa duoc hexane, vi vy phan tng
khong xay ra.

b) Tai sao lai dbt chay hexane trong bat stt nhé ma khéng ding dng nghidém? Viét PTHH
ctia phan ung xay ra.

Dung bat st nhé d& dam bio hexane duoe tiép xuc voi khéng khi nhidu nhat, du va du
oxygen, phan ung chay diénra hoan toan.

PTHH cia phan ing: CsHyy + %Oz — 6CO; + 7TH,0O

¢) Néu dét chay hexane thiéu oxygen s& tao ra carbon monoxide va mrde. Hiy viét PTHH
ctia phan tng nay.

PTHH ctia phanitng: CgHyq + %Oz WS e

o GV ket luan:

— Alkane & diéu kién thuong khéng bi oxi hoa béi chat oxi hoa nhu thude tim.

- Alkane ¢o phan ung chay vdi oxygen tao thanh carbon dioxide va nmurde, phan ing chay
thiéu oxygen tao ra carbon monoxide.

» GV ¢o thé dua thém hoat dong:

Phan ting oxi hoa cta alkane ¢6 thé xay ra trong didu kién dic biét nhu sau:

(CH;COO);Mn
100-150 °C

RCH, -CH,R' + O, RCOOH + R'COOH + H,0

Quan sat phan 1ng trén va tra 101 ¢au hoi:

1. Phén ting oxi hoa khéng hoan toan alkane ¢6 thé xay ra & didu kién nao?

2. Trung tam phan ung xay ra & dau? San pham phan tng 1a gi?

+ GV huéng dan HS tra 101 ciu héi 6 trong SGK va ¢é thé mé réng kién the phan tng
chay cta alkane 16ng C5 — C11 mach phan nhanh dién ra trong déng co chay bing xéng.

Hoat déng 5. UNG DUNG CUA ALKANE

GV hudng dan HS khai thac théng tin trong thue t& (tai lidu sach, bao, dai, truyén hinh,
Internet) v& ting dung ctia alkane (nhién lidu, nguyén lidu). Céc alkane 14 ngudn nhién lidy,
nguyén lidu khéng tii tao, ¢d gia tri cao vé mat kinh t& nén cin ¢é phuong phap khai thac va
sit dung hgp Li.
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GV hudng dan HS doec SGK va v& so do tu duy vé cac ting dung cla alkane: ding lam
nhién lidu, san xuat phin bon urea, hydrogen, ammonia, nguyén lidu cho ¢dng nghiép tong
hop hoé hoc hitu co.

GV hudng dan HS tra 161 cau hdi 7 trong SGK.
Hoat déng 6. PIEU CHE ALKANE

GV hudng din HS khai thac cée thong tin v& ngudn alkane trong tir nhién (ddu mo, khi
thién nhién), st dung ban d6 chi ra cac md diu va khi thién nhidn ctia Vit Nam.

Huong dan HS doc SGK, v& so dd san xuat cac alkane trong c¢dng nghidp (san xuét alkane khi,
san xuat alkane mach dar), san xuat LPG, LNG.
Hoat déng 7. O NHIEM KHONG KHi DO PHUONG TIEN GIAO THONG

GV hudng din HS doc SGK d2 hidu bidt v& cac chit trong khi thai ctia cac phwong tidn
giao thong gay 6 nhiém khong khi; C6 v thite wru tién stt dung cac nhién lidu sach, nhién liéu
sinh hoc nhue xang E5S RON 92 va tién téi cac nhidn lidu sach hon nhw E10 hay biodiesel,. ..
Hoat déng 8. GHINHG, TONG KET

Em da hoc: GV yéu ciu HS tém tat cac ndi dung di hoc hodc cic hinh thire hoat dong
khac nham chét kién thire, ki ning co ban ctia bai hoc.

Em ¢é thé: Hudng dan GV dua ra cic chu hoi/nhiém vw/vin dé cin gidi quyét nhim
khuyén khich HS phat huy NL sang tao/van dung/thue hanly... dua trén céc goi v trong SGK.

(V) HUGNG DAN TRA LI CAU HOI TRONG SGK

CH,
1
CHgy H.C CH,
CHs \)\
M CH 3 c H3
pentane 2-methyibutane 2, 2-dimethylpropane

CsHyp ¢6 3 ddng phén cau tao.

2. a) CHs b) H3C/j/\CH3
HgC/kCHS

HsC
3. Stra lai la: a) 2-methylbutane; b) 3-methylpentane.
Gidi thich:

a) Nhém methyl dinh véi carbon sé 2.

b) Mach chinh ¢6 5 nguyén tit carbon.
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4. Cac alkane 1éng ¢o nhidt d6 sbi ting theo phan tir khoi, nhidt d6 s6i cia alkane phan
nhanh thap hon ¢lia alkane mach thing ¢é cling s6 nguyén ti carbon.
snhsang—> CH,Br—CH, —CH, —CH; + HBr
- CH; -CHBr-CH, -CH; + HBr

6. C5H12 + 802 — 5C02 =+ 6H20

7. Cac alkane 16ng 1a nhiing chat d3 bit 1ta, d& chay, vi viy tai cie cdy xing, kho chita
xing diu thuong treo cée bidn cim Iira va ciAm hit thube.

{VI) GOI Y KIEM TRA, PANH GIA

1. GV ¢6 thé danh gid két qua hoc tip clia HS dua trén cée cdu tra 10i cia HS dbi véi cac
cau hoi trong SGK va cac cau hdi cia GV trong tién trinh day hoc.

2. Cau hdi va bai tap goi v danh gia.

Cau 1. Hiy sap xép theo chiéu ting nhiét do soi ctia cac alkane sau;

a) Butane, hexane va decane;

b) 2-Methylheptane, octane va 2,2, 4-trimethylpentane. (H)

Hurbng dan

Céc alkane 16ng co nhiét do so1 ting theo phan ik khéi, nhiét do s61 ctia alkane phan nhanh
thap hon ctia alkane mach thing ¢6 cting s& nguyén tir carbon.

a) Butane, hexane, decane

b) 2,2, 4-trimethylpentane, 2-Methylheptane, octane.

Cau 2. Viét PTHH phan ting chay ctia cac alkane sau;

a) pentane;  b) isooctane (2,2,4-trimethylpentane). (H)

Huéng dan

ay CsHyp + 80, — 5CO, + 6H,0O by CgHigt 12,50, — 8CO, + 9H,0

Cau 3. Cén bao nhidu lit khong khi & dke (20% thé tich 13 oxygene) d& dbt chay hoan toan
mot ¢y nén co ¢cong thitc phan tr CysHs,, biét cay nén ¢o khéi lwong ning 35,2 g. (VD)

Huéng dan

PTHH cta phantng:  CosHso +380; — 25C0O, + 26H,0

S mol ctia CysHsp 14 0,1 mol.

Theo PTHH: n, = 38-nu4 = 38 mol.

Thé tich khong khi can d& dot chay 35,2 g nén:

V= 38-22-4-% = 4256 (L).
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Bai 16. HYDROCARBON KHONG NO

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe khai nidm vé alkene va alkyne, cong thite chung ctia alkene; dic diém lidn két,
hinh dang phan it ctia ethylene va acetylene.

— Goi duge tén mét s6 alkene, alkyne don gian (C2 — C5), tén théng thudong mot vai
alkene, alkyne thudng gip.

— Néu duoc khai nidm va xic dinh duoc déng phén hinh hoe (cis-, trans-) trong mot s6
treong hgp don gian.

—Néu duge dic didm vé tinh chét vat 1i (nhiét d6 néng chay, nhiét dé séi, ti khéi, kha ning
hoa tan trong nude) ctia mét sd alkene, alkyne.

— Trinh bay duoe cac tinh chit hoa hoc clia alkene, alkyne: phan ting céng hydrogen, cong
halogen (bromine); céng hydrogen halide (HBr) va cong nude; quy tic Markovnikov; phan
ung trung hop cda alkene; phan 1ng cta alk-1-yne voi dung dich AgNO; trong NHs; phan
g oxi hoa (phan tmg 1am mét mau thude tim cta alkene, phan tng chay ctia alkene, alkyne).

— Thwre ién duge thi nghiém diéu ché va thir tinh chét ctia ethylene va acetylene (phan
tmg chay, phan g véi nude bromine, phan tng lam mét mau thude tim); mé ta cac hién
tuong thi nghiém va giai thich dige tinh chit hoa hoc ctia alkene, alkyne.

— Trinh bay duoe ting dung ctia cac alkene va acetylene trong thue tidn; phuong phap didu
ché alkene, acetylene trong phong thi nghidm (phan tng dehydrate hod alcohol didu ché
alkene, tir caleium carbide didu ché acetylene) va trong edng nghiép (phin tng cracking didu
ché alkene, diéu ché acetylene tir methane).

{II) CHUAN BI

— Mbt s6 chu chuyén lién quan dén tinh chat vt 1i va hoa hoc ctia alkene, alkyne.

— (6 thé chufin bj mét sd hoat dong da dwra ra trong bai hoc ctia SGK.

— Tranh anh, céc video clip, cac théng tin lién quan dén tinh chat vét li, hoa hoc cta
alkene, alkyne. Cac hinh anh vé céc alkene, alkyne tir nhién ¢é trong dong vat, thue vat, cac
tinh chat duge li ¢ia chiing va tng dung lam thue phim chiie ning.

— Céc hinh anh, cic video clip vé cic ting dung ctia alkene va acetylene trong thue tisn.
San xuit alkene va acetylene trong céng nghidp trén thé gidi va & Viét Nam.

— Cac tranh anh, cac video clip vé cc nha may loc hoa dau & Viét Nam san xuat alkene
nhw nhi may loc ddu Dung Quét, nha may loc hoa ddu Nghi Son. Tt d6, gido duc cho HS ¢é
nhiing hidu biét v& su phat trién nén c¢éng nghidp hoa hoe cta Vidt Nam, dong gép vio su
tang trudng kinh t& clia dat nudc.

125



(III) THONG TIN BO SUNG

1. Tinh chat hoa hoc cha alkene, alkyne

Tinh chét hoa hoc ctia alkene, alkyne rat phong phu. Alkene tham gia nhidu phan tmg hoé
hoe, ching 13 ngudn nguyén lidu quan trong nhit hién nay d& sin xuft hod chét va vit lidu
polymer. Cong nghé tong hop hitu co co ban duge phat trien manh tir nguyén lidu chinh 1a
alkene nhe C2 — C4, thay thé hoan toan acetylene.

a} Phan ing cong vao alkene, alkyne

Phan tmg céng halogen, hydrogen halide, H,O (hydrate hod) vao alkene déu eé v nghia
c¢ong nghiép.

Phan ting ¢dng chlorine vao ethylene tao ra 1,2-dichloroethane, day 14 chét trung gian dé
san xudt vinyl chloride, nguyén lidu tdng hop poly(vinyl chloride) (PVC). PVC 1a mét loai
nhua bén va nhe duge st dung nhidu trong xdy dung. St dung lam éng thoat nude trong cac
toa nha cao ting, ong dan nude twéi & cac trang trai trong ciy, ong dan nude ¢ap d cac nha
may thuy dién,... Ding lam cfta nhwa 161 thép cao cap nhi otra, vach ngin PVC.

Phan tng ¢dng hydrogen halide (HBr, HCl) vao alkene tao thanh haloalkane twrong tng,
cac chét nay thuong diroe tmg dung lam tac nhin alkyl hoa trong tdng hop hitu co.

Phan ung cong nudc vao alkene hay con goi 1a hydrat hoa tao ra alcohol. Tt gifta nhiing
nim 1990, qué trinh hydrate hod true tiép ethylene d& san xuit ethanol duge xuce tic bdi chat
xtc thc acid rin 14 zeolite. Zeolite 14 hop chit aluminosilicate tinh thé ¢é céu triic mao quan,
day 1a xie tac khdng bay hoi, khdng &n mon thiét bi, thin thidn méi trudng.

Theo quy tic Markovnikov, khi cng nudc vao propylene thi s& nhin duoge isopropyl
alcohol (IPA) duge xtc tac bdi acid rin zeolite,

IPA 14 dung méi son bé mit, chét lam dm trong mue in offset. Dic biét [PA dwoe ding
phd bién cho cée ting dung duoc phim do dde tinh thdp. Ching duoc st dung nhidu lam chét
tay rira, sat khuan trong mua dich; dung dé tiy ra céc thiét bi dién t nhw céc gidc cam (chan
ti&p) trong, linh daen-dicn ti-bangtwva, dauldia, ledc ong-kinhlaser trong-o-ia quang (nhw
ICLL| DYD)

h) Phan ing trimg hop)

Phanting trung hop alkene ¢o ting dung rat 1én trong tSng hgp vat ligu polymer.

Ethylene dung d2 san xuét polyethylene ti trong cao (HDPE) v polyethylene ti trong thap
(LDPE). LDPE 1a vét liu dong gdi nhe. HDPE ¢6 do bén va kha nang chiu nhiét cao, ¢o
nhidu ting dung cdng nghidp: lam éng van chuyén diu md, cac bd phin cta tau va thuyén,
éng nhura phing HDPE bao v& cap vidn thong, bio vé& cap quang,...

Propylene ding dé tong hop polypropylene (PP). PP ¢6 d6 bén co hoe cao, khéng bi kéo
dan, chi yéu duge ding dé san xudt chai nhwra, lam bao bi hop dung thue phim, diy cap, linh
kién dién tir, ndi that gia dinh, 6 t6. Da s6 cac thiét bi v t& hodc phong thi nghiém duoc lam ti
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PP, ching ¢6 dd bén linh hoat, kha ning chong nam mde, vi khuin va an mon hoa hoc. Mot
s6 ting dung v t& bao gbm: dng tiém (syringes), chai lo v t& dung thude, dich truyén, chai
dung mau vat.

Néu hé $6 tring hop n = 2 — 10 thi sén phidm tring hop duoe goi 1a oligomer. Vi du:
hexamer hoa ethylene (n = 6) nhén duoe alkene C12 mach thing, duge tng dung san xuit
chat tAy rita alkylsulfonate LAS (linear alkyl sulfonate). Hién nay, LAS duoe stt dung thay thé
LABSA (Sodium Linear Alkylbenzene sulfonate) vi kho bi phan huy sinh hoc.

Phan ting tring hop cac monomer khac nhau tire 14 cée alkene khac nhau duge goi 1a ddng
trung hop (copolymer).

¢} Phan ung oxi hod khong hoan toan alkene

Phan tmg oxi ho4 lién két d6i trong alkene ¢6 v nghia céng nghidp @8 sin xuit cac hoa
chiit va vt lidu chita oxygen ctia hydrocarbon. Céc phéan ting oxi hod alkene d& téng hop hoa
chat thudng st dung xlc tac ran (xtc tac di thé).

Vi du: Oxi hod ethylen bang oxygen st dung xie tac Ag nhin duoe ethylene oxide (EO).

CH, =CH, +~0, —4&, NS
2 0

Ethylene oxide & ham luong rat nhd duge ung dung lam chat khi tring bé mit st dung
16ng rii trong bénh vién va nganh cdng nghidp thiét bi v t&, ching han nhw éng tidm nhua
ding mdt lan. EO duoe stt dung lam san phim khit tring, hun tring ¢é hidu qua cao, duge phép
stt dung & nhidu qube gia cho muc dich kidm soat ¢bn tring trong mét s& san phdm ndéng san,
san phim thue phim (trwde yéu cau ludn can kidm tra thuong xuyén vi khuin Salfmonella).
Thuy phin EO thu duge monoethylenglycol (MEG), nguyén lidu tong hop soi va nhwa PET.
EO duoe ddng phén hoa thanh acetaldehyde.

d} Phan g oxi hod hodan toan acetylene (phan ing chay)

Su d6t chay acetylene vdi oxygen tao ra ngon lita ¢ nhiét dd cao trén 3 330 °C va giai
phéng ning luong 11,8 kl/g. Acetylene 14 khi ddt nhién lidu hydrocarbon théng thudng néng
nhét, vi viy dén xi oxygen — acetylene duroe tmg dung d2 cit va han kim loai.

Hon hop acetylene véi oxygen ki thuat (ham luong oxygen la trén 90%) cho ngon Ita ¢d
nhiét dd la 3 150 °C, con chay trong oxygen khong khi cho ngon Itta ¢6 nhiét dé khoang
3000 °C.

Hién nay, viéc han, cat kim loai bang dén xi acetylene — oxygen duoe dung khi déng moi
hoiic stra chita cac con tau séng, tau bidn, sta chita cac cfy ciu, cic edng trinh xdy dung hodc

khi ¢én cat, phé céc con tau dd bi i héng dé lay thép cii phue vu cho nganh luyén kim.
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2. San xuat alkene va acetylene

a) Sén xudt alkene nhe

Alkene nhe (C2 — C4) chi yéu duge san xuét tai nha may loc diu, ching 14 san phim cta
qué trinh cracking st dung xtc tac zeolite d& san xuat xang. Tuy thude vao vide diu tu cdng
nghé tach ma co thé nhan dwoe cac alkene riéng bigt C2, C3, C4 hodc chi mdt loai alkene.

Nhi may loc ddu Dung Quat va nha may loc hoa diu Nghi Son déu ¢é san phim
propylene va hat nhya PP, ddy la nhitng san pham mang lai hidu qué kinh t& cao cho nha may.

b) San xudt va ton trir acetylene

Nim 2020, BASF dira vao van hanh nha may san xut acetylene véi céng suat hang nim
14 90 000 tin theo cdng nghé oxi hoa khéng hoan toan methane.

Acetylene 14 chét khi chay va nd giy nguy hidm. Acetylene tiép xuc 14u ngay voi déng do
va bac s€ gay no khi bi va dap manh va khi nhiét 46 ting cao. Vi vay, viée ton trit acetylene
trong binh thép duoc thuc hidn bang cach hoa tan acetylene viao acetone hodc
dimethylformamide (DMF) va tAm vao chat x6p thuong 14 than hoat tinh ¢ nhidu 15 réng.
Mot thé tich acetone & didu kién chufn c6 thé hoa tan 23 thé tich acetylene, acetylene trd nén
an toan vé nd va ¢ thé bao quan trong binh vai 4p suat nhd hon 30 atm.

3. Cac hgp chit alkene, alkyne trong tu nhién va cac ving dung

a) Cdac alkyne tu nhién va tdac dung y hoc

Ferdinand Bohlmann d3 phat hién hop chit acetylene dau tién cé trong ty nhién, dugc
phén 14p tir mdt lodi Artemisia vao nim 1826. Trong gan hai thé ki sau d6, hon mdt nghin
acetylene tir nhién di duogce phat hién. Polyyne tir nhién dd dwoc phéan 1ép tir nhidu loai thire
vat, nuol céy nim béc cao, vi khuin, bot bién va san ho. Diyne va triyne ¢o lién két
RC=C-C=CR’ va RC=C—-C=C—C=CR’ trong ting, xuit hidn & mdt s6 loai thue vat.

Ne_O
o BV P
= Cl rXF
0 e
Thube khang nam Terbinafine Thube khdng virus Efavirenz (EFV)
Tén thuong mai Lamisil Tén thuong mai Sustiva

b) Cac alkene tu nhién (terpene)

Trong thién nhidn, alkene & dang alkadiene, alkatriene,... alkapolyene ¢ rat nhidu trong
tinh dau thao moc. Tl xa xura, loai ngudi da biét phan 1ap cac hop chat hitu ¢co ¢ mui thom tir
nguyén lidu thue vat (thin ciy, & cdy, nhwa cdy, hoa, 14,...) va goi la tinh dau thio méc.
Céc tinh ddu nay ¢ chita céc chét goi 14 terpene.

a-Pinene va f-pinene 14 hai hop phén chinh ctia diu théng (pinus). o-pinene ¢6 nhidu tac
dung duge li quy bau nhu chdng vidm, khir tring, gifin phé quan.
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D S

a-pinene B-pinene

Limonene 13 loai terpene mét vong, ¢ trong tinh diu cam, chanh, diu ting bach 14 kim.
Limonene ¢ tac dung duge i nhu khit trung, khang virut, an than, giam dau. Ching la
nguyén lidu didu ché thude ho terpin.

f-carotene va lycopene 14 hai terpene rét phd bién trong ddng vit va thue vat, voi st ¢d
mit clia cac ndi déi lién hop trong phan tir khién cac terpene nay ¢o mau rat dic trung. Ching
thye hién cac chitc ning khac nhau trong quang hop va bao vé cac sinh vat quang hop khéi
cac ton thuong do bi chiéu sang qua manh. Lycopen 1a chat tnmg gian thiét yéu trong tong
hop sinh hoc. Carotenes gép phin quang hop bing cach truyén ning luong anh sing ma
ching hip thu vao chit diép luc va la tién chat ctia vitamine A,

Lycopene cé sic t mau dé tuoi duoe tim thiy trong nhidu loai rau qua ¢é mau dé nhu ca
chua, dura héu, du di, & d6, budi d6, budi chim, nhung khdng ¢6 trong dau tdy hay anh dao.

{IV) GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHGI BONG

Alkene, alkyne ¢6 vai tro quan trong trong hoa hoc noi chung va hoa hitu ¢o néi riéng.

Su ra doi ctia hoa hoc alkene khoang gitta thé ki XX 14 mdt diu mbe quan trong tao nén
bude dot pha cho sir phat trién manh mé cla c¢ong nghigp hoa hoc hitu co.

C6 thé ndi alkene 14 thanh phiin nén ting cta hiu hét cae nganh céng nghidp hoa hoc vét
ligu hién dai. Phan 16n vat dung va hang hoé sit dung hing ngay nhu 6 6, xe may, may bay,
may tinh, dién thoai di ddng, dd choi tré em, thude trir sdu, phan bén, quin 4o, dd thé thao,
dau gdi dau, nude hoa, chat tay rira trong mnha, chai mrde gidi khat va thude chita bénh duge
san xut tir alkene. Ngodi ra ta con thay nguén alkene, alkyne trong tir nhién rat phong phu va
da dang, chiing thwrong 1a cac duoge ligu quy.

Céc alkyne hién nay chil yéu duoge st dung trong tdng hop mét s6 vit lidu dic bidt va tdng
hop duge pham.

Céc san phim hoa hoe tao ra tir alkene, alkyne d4 tao nén nhiing didu ki digu gitip cho chat
luong cube sdng con ngudi ting 18n.

Hoat déng 2. KHAI NIEM, PONG PHAN, DANH PHAP

1. Khéi niém va cong thuc chung cua alkene, alkyne
GV tb chite cho HS hoat ddng nhom, thyre hién hoat déng trong SGK:

Em hiy viét ¢ong thire electron, ¢dng thiic Lewis cia cae hydrocarbon sau: CsHs, CoHa,
C,H,. Nhin xét su khac nhau vé dic diém lién két trong phén t ctia ba hydrocarbon trén.
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Cong thire Lewis ciia CoHe, CoHy va CoHo:

IiI H
H—C—C—H H\ /H
L=C
H H H H H—C=C—H

S6 lwong nguyén ti hydrogen ctia cae hydrocarbon 1an luot 14 6, 4 va 2. S6 lugng nguyén
tir hydrogen trong cée phéin ti giam thi s& 1idn két bai ting 18n, s6 1idn két béi cta cae phén tii
lan luot 14 0, 1 va 2. Phan tir CoHe ¢ cac lién két C—H va lién két C—C 14 lién két &; Phén ti
C,H,, lidn két dbi C=C bao gdm mét lién két ¢ va mdt lién két m va cac lién két C—H 14 lidn
két o Phin tit CoHo, lin két ba C=C bao gdm mét lidn két o va hai lidn két n. Lién két n
kém bén hon lién két ¢ nén trong cac phin tng hoa hoc dé bi dit ra d& tao thanh cac lién két
moi voi nguyen tit khac.
2.Péng phan

GV t chite cho HS hoat déng nhom, thire hién hoat déng trong SGK:

— Péng phin ciu tao: Pong phan vi tri 1ién két d6i, lién két ba va ddng phan mach carbon.

— Péng phan hinh hoo:
a\ /c
1. Bidu kign dé ¢6 dong phin hinh hoc ¢lia alkene C=C_ lagi?
By
2. Alkene CH, = C—CH; c¢6 déng phan hinh hoc khéng?
|
CH;

1. Trong phan tt alkene, néu mdi nguyér} tl carbon ctia lidn két déi ndi voi hai nguyén tir
hoéc hai nhom nguyén tir khace nhau thi ¢6 dong phan cis- frans.

2. Alkene CH, =C—-CH, khéng ¢o ddng phén hinh hoe, vi carbon mang néi d&i ndi véi

cH,

hai nguyén tir gidng nhau (hydrogen) va ndi véi hai nhém gidng nhau (CHs).
3. Danh phap

Tén theo danh phap thay thé cia médt s6 alkene, alkyne duge trinh bay trong SGK.

GV gidi thigu Bang 16.1 SGK (Tén goi ctia clia mét s alkene, alkyne) va két hop véi hién
tuwong dong phan cau tao, dong phan hinh hoc; hwwong dan HS tra 161 cau héi 1 va 2 trong SGKL
Hoat déng 3. PAC PIEM CAU TAO CUA ETHYLENE VA ACETYLENE

Pic didm ciu tao clia ethylene, acetylene va kha ning tham gia cac phan ting hoa hoe
dugc trinh bay trong SGK.

GV dwa ra md hinh va trinh bay vé dic difm ciu tao cta cic phin ti ethylene va
acetylene.
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Hoat déng 4. TINH CHAT VAT LI
Tinh chit vét i clia mét sb alkene, alkyne durge trinh bay trong SGK.
GV gidi thidu Bang 16.2 SGK (Tinh chat vat 1i ctia mot sb alkene, alkyne).

Hoat déng 5. TINH CHAT HOA HOC CUA ALKENE, ALKYNE
GV phén tich dic diém cau tao, tir 46 suy ra tinh chat hoa hoc cta alkene, alkyne,
GV lién hé cac tinh chit hoa hoe voi cac uing dung trong thire tidn ddi song va san xudt.
Str dung thi nghidm ho4 hoe d& nghién cttu tinh chat:

1. Phan ting cong

» GV t6 chite cho HS hoat déng nhoém, thire hién cac thi nghiém.

« Trong diéu kién co sé vat chat, GV khong thé t6 chiic cho HS thue hién thi nghidm thi
¢ thé cho HS quan sat qua video thi nghiém.

Thi nghiém 1. Diéu ché va thi tinh chat hoa hoc cua ethylene

GV hudng dan HS giai thich hién tuong va viét PTHH cfia phan ting xay ra.

— M6t b lru ¥ khi tién hanh thi nghiém va giai thich.

— Cho da bot, ethanol 96° vao binh cau roi 16t tir tir HoSO4 ddc vao, khong duoc lam
nguge lai (tire la rot ethanol vao H,SO, dic) vi qua trinh toa nhiét rat manh, ethanol wvira ¢o
tac dung lam lqﬁng H,S0, dic vira la tac nhan phan g, cho vao do vai vién da bot dé hén
hop duoc s61 déu.

— PTHH ctia phan tng dehydrate hod ethanol d& didu ché ethylene, xtic tac H,SO, dic,
nhiét d6 170 °C.

CgHjOH — C2H4+ HZO

— Phan tng c¢dng bromine vao ethylene duge trinh bay trong SGK.

Thi nghiém 2: Diéu ché va thir tinh chit hoa hoc cua acetylene

GV hudng dan HS giai thich hién tuong va viét PTHH ctia phan ting xay ra.

— M6t 6 lru ¥ khi tién hanh thi nghiém va giai thich.

+ Thi nghiém di{éu ché acetylene tir calcium carbide (dat dén chira CaCs), trong dfit den ¢o
the chra cac tap chat doc hai nhu phosphine va arsine, chung la nhiing chét ¢o mui sde, co the
dugce hap thu trong dung dich NaOH.

+ Phan duéi ctia phéu nhé giot khdng cham vao chat ran dé tranh dinh caleium carbide va
acetylene sinh ra titc thoi s& theo dirong pheu thoat mét phan ra ngoai.

+ M& khoa phéu chiét d& nude chay tir tir xudng, khi acetylene sinh ra fire théi, duge dan
qua ong dan thuy tinh va phai 1am ngay voi cac thi nghiém thit tinh chat hoa hoc ctia
acetylene.

— PTHH diéu ché acetylene bang qua trinh thuy phan calcium carbide:

CaCZ + 2H20 — C2H2 + Ca(OH)Z
— Phan ung c¢ong bromine vao acetylene dugc trinh bay trong SGK.
GV yéu cau HS tra 101 cac cduhéi trong SGK.
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2. Phan uUng trung hop cua alkene

Phan uing trung hop ethylene va propylene tao thanh PE va PP la qua trinh ¢éng nghiép
16m, cae san phAm tng dung duge trinh bay trong phén bd sung kién thiic & trén.

GV t0 chiic cho HS hoat déng nhém, tim hieu thém nhiing phan tng tring hop cac alkene
khac va tra 161 cau hot trong SGK.
3. Phan Ung cha alk-1-yne véi AgNO; trong NH:

Céac alkyne v6i lidn két ba & diu mach carbon ¢é kha ning phan tng véi dung dich
AgNO; trong NHj; tao thanh két tia trang.

HC=C-CH; + AgNO3/NH; —» AgC=C—-CH;+ NH4NO;3

GV véu ciu HS(cho biét alkane, alkene ¢ tham gia ph(én ung voi AgNOs trong NHs
khong, tir do it ra két luan day 1a phan tng dic trung nhan biét alk-1-yne.
4. Phan tng oxi hoa

o GV td chitc cho HS hoat dong nhoém, theo d&i cac thi nghiém qua video:

HS quan sat va giai thich hién tirgng:

Thi nghiém: Phan ung oxi hod ethylene va acetylene bing KMnO.,.

Trong ¢ hai truong hop, dung dich KMnO, mat mau do ching oxi hoa lién két béi va tao
ra ci¢ san phAm chia oxygen va ¢6 thé quan sat thiy nhiing hat den rit nhd ctia MnO,.

3CH,=CH, + 2KMnO4+ 4H,O — 3HO-CH,—CH,—OH + 2MnQO, + 2KOH
ethylene glycol

3HC=CH + 8KMnO,4 + 4H,0 —> 3HOOC-COOH + 8MnO; + 8KOH
oxalic acid

Chui v Phan tmg oxi hoa 1idn k&t béi rat phie tap, tuy thude tic nhin oxi hoa va néng dd
ctia chung cfing nhu cac didu kién phin ting ma san pham tao ra 1a mdt hon hop phite tap, ¢é
thé tao ra ca CO..
Hoat déng 6. PIEU CHE

Phan tmg didu ché ethylene va acetylene trong phong thi nghiém duoe trinh bay trong bai
thi nghiém ctia SGK.

San xuét alkene nhe C2, C3, C4 va acetylene duoe trinh bay trong SGK vé trong phén bd
sung kién thire & trén.

GV ¢6 thé huong dan HS vé viée san xuat PP & ¢ac nhi may loc hod dau Vidt Nam: nha
may loc dau Dung Quét, nha may loc hoa dau Nghi Sor.
Hoat déng 7. UNG DUNG

Ung dung cta alkene, alkyne trong thire tién duoge trinh bay trong SGK va phén bd sung
thong tin.
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GV hudéng dan HS tim hifu céc kién thic trinh bay trong SGK va phan kién thie bd sung
& trén @& thay duge nhiing ting dung thiét thue véi doi séng cla alkene, alkyne. Alkene 1a
thanh phin nén tang etia hiu hét cic nganh ¢dng nghidp hoa hoc vét lidu hién dai, alkyne ¢
déng gép cho nén y dige hién nay. Ngodi ra ta con thiy ngudn alkene, alkyne trong tir nhién
réit phong phti va da dang, ching thurong 14 cée duge lidu quy.
Hoat déng 8. GHINHG, TONG KET

Em da hoc: GV yéu cdu HS tém tat cac ndi dung di hoc hodc cac hinh thirc hoat dong
khéc nhim chbt kidn thire, ki ning co ban ctia bai hoc.

Em c6 thé: GV dua ra cac ciu héi/mhidm vuvan dé cn giai quydt nhiam khuyén khich HS
phat huy NL sang tao/van dung/thire hanhby/... dira trén cac goi y trong SGK.

(V) HUGNG DAN TRA L8I CAU HOI TRONG SGK

1. » CsHyo ¢6 4 dong phén:

a) CH,=CH-CH,—CH,—CH3; pent-1-ene.

b) CH;—CH=CH-CH,—CHs; pent-2-ene.

¢) CH,=C(CHs)-CH>—CHs; 2-methylbut-1-ene.

d) CH5;—C(CH5)=CH—CHs;, 2-methylbut-2-ene.

Chi ¢6 chét b) ¢6 dbng phin hinh hoc cis — frans: cis-pent-2-ene va frans-pent-2-ene.

e CsHsocO 3 dSng phan:

a) CH=C—CH,—CH;—CHs; pent-1-yne.

by CH=C-CH(CH3)-CHs; 3-methylbut-1-yne.

¢) CH;—C=C—CH,—CH3; pent-2-yne.

2. Chit b) ¢ ddéng phéan hinh hoc.

3. a) CH,=CH-CHs + H, — CH;—CH,—CHj;

b) CH,=CH-CH; + H,0 — CH;~CHOH-CHj3(san pham chinh)

CH,OH-CH,-CHj5 (san pham phu)

Phan ting clia propene tac dung véi nude tuan theo quy tic Markovnikov.

¢) CH,=CCH;-CH; + H,0 —> (CHs);—COH (s&n pham chinh) va CH,OH-CHCH;—CHj
(sdn pham phu).

d) CH,=CH-CH»-CH; + HCl —> CH3;-CHCI-CH,—CHj; (san pham chinh)

CH,Cl-CH,—CH,—CHs (san pham phu)

4. Propene, propyne, 2-methylpropene lam mét méau dung dich bromine.

5. Cho ba khi trén phan ung v&1 mude bromine, ethylene va acetylene phan ung vai
bromine lam cho no mat mau, nhan biét duge ethane.

Tiép tuc cho hai khi chira phin bidt duoc phin ting véi dung dich AgNOs/NHs, khi nao
phan tmg cho két tha mau vang nhat la acetylene, con khi khong phan ting la ethylene.
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6. a) 3CH,=CHCH; + 2KMnQy + 4H,Q —> 3HO-CH,~CHOH-CH; + 2MnO, + 2KOH
b) CH=C-CH; + AgNO; + NH; —> AgC=C-CH; + NH,NO,

{VI) GOI Y KIEM TRA, BPANH GIA

1. GV ¢o thé danh gia két qua hoc tap clia HS dua trén cac cdu tra 10i ciia HS dbi véi cac
c4u hoi trong SGK va cac cauhéi cia GV trong tién trinh day hoc.

2. Cau hdi va bai tap goi v danh gia.

Cau 1. Hiy so sanh dic diém lién két trong cic phan tit ethane, ethylene va acetylene.

Huéng dan

— Phén ti ethane, lién két don C—C 14 1ién két ¢ ¢6 ning lwong lién két 346 ki/mol.

— Phén t&r ethylene, lién két ddi C=C bao gbém mét lién két ¢ va mét lidn két .
Ning luong lidn két ddi 1a 612 ki/mol. Nang luong cua lidn két n trong phin ti ethylene:
612 — 346 = 266 (kl/mol). Bidu d6 chiing t4 lidn k&t m kém bén va chiing d& tham gia cac
phan ung hoa hoc.

— Phén i acetylene, lién két ba C=C bao gom mét lién két ¢ va hai lién két 7. Nang luong
lién két ba 1a 839 kJ/mol. Ning lwong lién két nay nhé hon rat nhiéu so véi ning lugng ctia ba
lign két don C-C: 3346 = 1 038 (kJ/mol). Vi viy, cdc lidn két 7 trong acetylene kém bén va
chiing dé tham gia cac phan tng hoa hoc.

Cau 2. Viét so dd cia phan ting tring hop propene, styrene (CeHsCH=CH,) tao cac
polymer tirong 1tng 1a polypropylene (PP) va polystyrene (PS).

Huéng dan
n k" — it n
Pr
e
A
& BH=CH, il
i
n |\55 — By
B

Cau 3. Viét so db ctia phan tng oligomer hoa ethylene khin=2van=6 d& didu ché cac
alkene mach khéng phin nhinh, ¢é ndi déi & diu mach carbon,

Huéng dan

n=2: 2CH~CH; —» CH;=CH-CH>—CHjs

(Pay la phan ting didu ché but-1-ene, nguyén lidu dé didu ché buta-1,3-diene).

n=26: 6CH,=CH, — CH, =CH+CH,»,CH,4

(Pay la qua trinh diéu ché 1-hexadecene, tic 14 alkene C12 mach thing, tmg dung d& san
xufit chit tdy 1ita alkylsulfonate LAS (linear alkyl sulfonate), alkyl mach khong phén nhanh

cia LAS lam cho phan ti d2 phin huy sinh hoc. Hién nay, LAS duoe st dung thay thé
LABSA (Sodium Linear Alkylbenzene sulfonate) vi kho by phan huy sinh hoc.
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Bai 17. ARENE (HYDROCARBON THOM)

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe khai niém vé arene.

— Viét duge cong thite va goi duge tén ctia mot sd arene (benzene, toluene, xylene,
styrene, naphthalene).

— Trinh bay duge dic didm vé tinh chat vt li, trang thai ty nhidn ctia mdt s6 arene, dic
diém lién k&t va hinh dang phan tit benzene.

— Trinh bay diroe tinh chét hod hoe dic trung ctia arene (hodc qua md ta thi nghidm): phan
tmg thé ctia benzene va toluene, gdm phan ting halogen ho4, nitro hoa (diéu kién phéan tmg,
quy tic thé); phan ting c¢dng chlorine, hydrogen vao vong benzene; phan ting oxi hoa hoan
toan, oxi hoa nhom alkyl.

— Thure huén duge (hodc quan sat qua video hodc qua md ta) thi nghiém nitro hoa benzene,
c¢Ong chlorine vao benzene, oxi hoa benzene va toluene bﬁng dung dich KMnQO,, md ta cac
hign trong thi nghidm va giai thich duoe tinh chit hoa hoc clia arene.

— Trinh bay durgc ting dung ctia arene va dua ra duge cach ting xi thich hop ddi véi vigo
sit dung arene trong vigc bao vé suc khoé con ngudi va moi truong.

— Trinh bay duoc phuong phép didu ché arene trong c¢dng nghiép (tir ngudn hydrocarbon
thién nhi€n, tir phan tng reforming).

{II» CHUAN BI

— M6t s6 cdu chuyén lidn quan dén tinh chat vt 1i va hoa hoc ctia arene.

— Cé thé chuin bi mét 6 hoat déng da dua ra trong bai hoc cia SGK.

— Tranh anh, cac video clip, cac tin tirc lién quan dén tinh chéit cta arene. Céc hinh anh,
cac video clip vé cic tng dung ctia arene trong thue tidn, san xuit arene trong céng nghiép.

— Tranh anh, céc video clip vé& che nhia may loc hod diu & Vidt Nam vdi céng nghd
reforming san xuft xang trong d6 ¢é sur tao thanh arene nhu nha may loc diu Dung Quét, nha
méy loc hoé diu Nghi Son.

— Tranh &nh, cdc video clip v& céc arene tir nhién chita oxygen, nitrogen, sulfir 1a thanh
phén clia thue vat, ddng vat nhu ché xanh cé catechin (EGCG); trong cdy huong nhu, ciy
dinh hirong ¢6 chira eugenol; trong ¢t nghé ¢6 curcumin, ... Tim hidu duge tinh clia cac arene
nay dé tng dung lam thube hodc thue phim chite ning.
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(III) THONG TIN BO SUNG

Céc arene va dan xuit cta ching 14 nhiing hop chit phd bién nhét trong hod hit co.
Chung rat thiét thue trong doi séng ctia ching ta.

1. Dic diém vé tinh chat vat li va trang thai tu nhién cia mét sé arene

a) Pic diém vé tinh chat vat Ii

Benzene, toluene, xylene, styrene & didu kién thuong 14 chit 1éng khéng mau trong sudt,
cd mid va rét d chay, vi du: mui ctia xylene 6 thd phat hidn duoc & néng d6 thap tir 0,08 dén
3,7 ppm. Naphthalene 13 chat ran két tinh mau trang, ¢é mui dic trung ¢6 thé phat hién duge &
ndng db thip t6i 0,08 ppm theo khdi luong.

Céc ddng phin o, m, p-xylene ¢é nhidt d6 s6i rit gin nhau nén khéng thé tich ching bang
phuong phap chung cat phin doan. Trong cong nghiép, ngudi ta tach ridng cac déng phin
xylene bing phuwong phap két tinh dua vao nhist dé néng chay (két tinh) khac xa nhau cta céc
ddng phan nay.

Pé bao quan styrene thirong phai dua hod chit e ¢hé vi nd ¢ xu hudng tu tring hop.

b) Trang thai ty nhién cia mét 56 arene

Benzene, toluene, xylene (BTX) la nhiing thanh phan tw nhién véi ham luong thip trong
dau md. Khi chung cat dau thd thuong nhin duge cae phin doan ¢é chira cac arene nay. Mot
lurong nhé benzene va toluene duge tim thiy trong than da. Cée phén ti benzene di dugce phat
hién trén sao Hoa.

Naphthalene va cée arene da vong khie ¢d trong ddu md va nhua than da. D& tach
naphthalene thue hién két tinh lai tir dung méi. Céc tap chét chinh 13 hop chét thom nhiéu
vong ¢d chira sulfur. Naphthalene ¢é ngudn gbe tir dau mé thuong tinh khiét hon naphthalene
¢ ngudn gde tir than da.

Styrene xuit hién tir nhién véi sd lirgng nhd trong mot sd thure vat nhu cay qué, hat ca phé,
ciy balsam, lac va cfing duogce tim thay trong nhua than d.

2. Tinh chat hoa hoc chia arene va cac san pham ting dung

a) Pic diém lién két

Phiin ti arene chita nhin benzene, benzene ¢é vong sau canh déu va phing, tit ¢a cac gde
déu bang 120° tat ca cac lién két carbon-carbon déu bang 1,39 A. Cau tric nay cho thiy
benzene 13 hop chit vong rat bén.

Céac phan ting hod hoc dic trung: phan ting thé, phin ting ¢dng, phan tng oxi hod khéng
hoan toan va phén ting oxi hoa hoan toan. Tat ca nhitng tinh chat hoa hoc nay ctia arene déu
¢O ng dung cong nghigp.

Dudi day 14 so dd cac qua trinh chuyén hod benzene trén co s tinh chat hoa hoc co ban dé
nhén duge cac sin pham, san pham trung gian ¢é nhidu ung dung trong cude sdéng.
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CH; HC=CH,
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=
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@—plefin @
—
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Hinh 18.1. So d6 mét s6 san phrfm tao ra fir tinh chdt hod hoc co ban cia benzene

b) Phan ting thé ctia arene

Arene, chii véu la BTX (benzene, toluene, xylene), tham gia phan ting thé electrophile,
nhd vao phan tng thé nhidu nhom chie duge dua vao khung benzene. Céc dan xuét arene 14
céc san pham va san phim trung gian hitu ich trong tdng hop hoa chét va vt lidu.

+ Phan tng thé nhém alkyl vio benzene

Phan tmg thé nhém alkyl véo benzene duoe tmg dung 1on nhat trong ¢éng nghé tdng hop
hitu co (goi 1a ¢dng nghd hoa dau). Ethylbenzene va cumene duge téng hop tir qua trinh alkyl
ho# benzene bing ethylene va propylene, 14 hai trong s6 cac dan xuat hydrocarbon thom duge
tng dung rong rii nhat. Trong thuc t&, benzene dugce st dung nhu mdt chat trung gian d2 tao
ra nhiing hoa chat khac nhau. Hon 50% san luong benzene d& san xuat ethylbenzene, 20% dé
san xuAt cumene. Hai qué trinh alkyl hoa nay déu st dung xuc tac acid rin 1a zeolite, zeolite 14

hop chét aluminosilicate tinh thé, xuc tic nay khong bay hoi, khéng giy in mén thiét bi va
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than thién méi treong. Tac nhin alkyl hoa 1a ethylene va propylene khéng tao ra san phim
phu nhir treeng hop tac nhan ¢d dien la alkyl halogen.

Ethylbenzene ding d2 san xuit styrene. Monomer nay dung d& téng hop polystyrene, nhua
ABS (acrylonitrile butadiene styrene), nhira SAN (styrene acrylonitrile resin), ...

Cumene (isopropylbenzen) dimng d2 san xuit phenol va acetone. Phenol 13 nguyén lidu dé
san xuit nhua phenolformandehyde, nguyén lidu téng hop hitu co, hoa duge (vi du:
paracetamol). Acetone lam dung méi, 1 nguyén lidu dé san xuat polycarbonate (ting dung
lam mai nhia thong minh trong xay dung), ...

o Phén tng thé nhém sulfo va nhém nitro véo vong benzene
Phan ting sulfo hoa benzene va dan xuat duge tng dung rat 16n trong ¢dng nghidp. Sulfo
hoa dodecylbenzene d& ché tao LAS (linear alkylbenzene sulfonate hay sodium linear
alkylbenzene sulfonate) 1a chat hoat déng bé mit anion ting dung lam chét tAy ria phd bién
trén thi truong. Alkyl mach khéng phan nhanh lam cho phén t& d& phan huy sinh hoc. M6t sb
vi duvé LAS:

HsC

Phan tmg nitro hoa benzene tao nitrobenzene, khoang 95% luong nitrobenzene ding de
san xuit aniline. Aniline 1 tién chat d& san xuét polyaniline, cao su, thube trir sau, thude

nhudm azo va dac biét la duoc phﬁm.

s Phén ting thé chiorine vao benzene

Phan g thé chlorine vao benzene dé san xuit chlorobenzene voi sir ¢d mit clia Xic tac
acid Lewis nhu ferric chloride, anhydrous aluminium chloride. Chlorobenzene 14 chét trung
gian trong san XUuat cac mit hang nhu thude bao vé thire vat, thude diét o, thude nhudm, cao
su 14 tidn chat cho tdng hop hoa duge.

Chlorobenzene di ting duge sit dung trong san xuat mot s6 loai thude trir su trong dé ¢d
DDT. Do dic tinh khé phén huy, gy hai cho con ngudi va mdi trudong nén DDT bi cam st
dung trén toan thé giéi theo edng wde Stockholm vao nam 2004.
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¢) Phdn ting thé ctia alkylbenzene
s Phén ting thé halogen ¢ nhén benzene
Khi ¢6 nhém alkyl dinh véi vong benzene, dinh hudng nhém thé vao sau & vi ti ortho
hodc para (vi tri 2 hoéc 4 trén vong benzene). Phan tng the chlonne vao methylbenzene taora
hon hop 2-chloromethylbenzene va 4-chloromethylbenzene.

o Phén tmg thé halogen & nhom alkyl
Néu chlorine phén ting voi methylbenzene s6i trong didu kign khéng ¢d chit xtc tac
nhung dudi anh sing UV, thi phan tng thé xay ra & nhom methyl. C6 thd nhan duoe cae san
pham monochloromethylbenzene, dichloro- va trichloromethylbenzene. Phan tng nay thudng
nhin duge hdn hop cac san pham du & bat ki i 18 nio clia methylbenzene va chlorine,

* Phan ung the nhom nitro vao nhin benzene cua foluene

Phan tng nitro hoa methylbenzene (alkylbenzene ndi chung) nhanh hon benzene va dinh
huéng nhém thé vio vi ti ortho va para so v6éi nhom methyl. Phan tng thuong nhén duoc
hén hop chn yéu 14 hai dong phéan 2-nitromethylbenzene va 4-nitromethylbenzene.

Nitro hoé toluene tao ra mono-, di- va trinitrotoluene, tit cd cac sin phdm nay déu duoo
tmg dung 1dng i trong cong nghidp san xuat hoa chat va vat lidu. Dinitrotoluene 14 tién than
ctia toluen diisocyanate, duoe stk dung trong san xuét polyurethane ting dung lam son PU hay
véi gia da PU. Trinitrotoluene 1a thude nd duge viét tat 1a TNT.

d) Phan ung cong hydrogen vio benzene
Phan ting ¢dng hydrogen vao benzene va cac din xuit clia né tao thanh cychlohexane va
cac dan xuit. Phan img & diéu kién 4p sudt cao cta hydrogen va nhiét d trén 100 °C voi su
cd mat clia cac chat xtic tac di thd nhir nickel. Phan ung nay duge thire hanh trén quy mé 16n
trong cdng nghiép d& san xuft cychlohaxane. Cychlohexane chil yéu duge st dung d& san
xuiat adipic acid va caprolactam, 1a tién chat d€ tdng hop nylon-6 va nylon-66.
Nhura ki thuat nylon-6 cﬁng duge ding d2 san xuit mét s6 bd phén trong 6 6.

O
[0] H
Q _LNH,0H 8K o~ o~ N
2. sto.q HN N» n
caprolactam nylon-6

Nylon-6,6 14 polyamide duroc san xuét tir acid adipic va caprolactam duoc ding dé san
xuit soi va nhidu mat hang dat may nhw quén 4o, phu kidn ¢4 nhin, ba 16, tham 1ot, nhia duogc
tng dung d& ché tao mét s6 bd phin ctia 6 13,. ..
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e} Phan ung oxi hod cac alkylbenzene
Phan tng oxi hoa khéng hoan toan cac alkylbenzene duge ting dung céng nghiép dé san
xuit cdc hoa chét hydrocarbon chita oxygen va ché tao vt lidu polymer.

» Phan ung oxi hod khéng hodn toan toluene

Céac nhom alkyl gan véi vong benzene bi oxi hoa dé dang bing dung dich KMnO,, diy 1a
phan tng didu ché benzoic acid trong phong thi nghidm.

Benzoic acid va mudi ctia nd dung lam chét chdng ndm mde cho thue phdm, dwge phim
(thubc md Whitfield, duoe ding dé didu tri cic bénh vé da nhu nam da, giun diia). Benzoic
acid 1a thanh phéan chinh ctia keo cao su benzoin va thude benzoin ding dé sat tring tai chd va
thude théng miii. Benzoic acid duge st dung lam thude trir siu, giam dau va sat tring vao dau
thé ki XX.

Trong cdng nghidp, benzoic acid, benzaldehyde va benzylaleohol duge san xuit bing qua
trinh oxi hoa toluene st dung tac nhin oxi hoa la oxygen xuic tac di the cobalt hoic
manganese naphthenate.

* Phan ung oxi hoa xylene
Trong sb cic déng phin xylene, p-xylene cd nhu ciu thuong mai cao nhit. p-Xylene chi
véu dwge ding d2 tdng hop polyethylene terephthalate, mdt loai polyester ¢é nhidu tng dung.
Trong quy trinh Amoco, dugc ap dung rong i trén toan thé gidi dé san xuit acid terephthalic
acid bang qué trinh oxi hoia p-xylene, chit oxi hoa la khéng khi nén va xuc tac 1a
cobalt-manganese-bromide (Co-Mn-Br).

f O_OH
% 0,
| >
2 -H0
CH
: 0% “OH

Quaé trinh oxy hoé p-xylen nhiéu chét trung gian da dugc phﬁn lap:

CCOH
COOH COOH COOH
p—xylene p-folualdehyde  p-oluic acid  4-carboxybenzaldehyde terephthalic acid
RS
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3. Mét s6 arene da vong (polycyclic aromatic hydrocarbon (PAHSs))

Céc arene da vong la chit ran, cic arene rdn rat ddc. Arene da vong don gian nhét 1a
naphthalene ¢ hai vong thom, cac hop chat ba vong 1a anthracene va phenanthrene.,...
Déng chi ¥ 14 cac PAHS cfing duoc tao ra do qué trinh dbt chay chét hitu co, trong khéi thude
14, trong khdi thai cta dong co giao théng van ti, trong cac 10 d6t hodc khi sinh khéi chay
trong cic dam chay rimg ¢d chita cdc arene don vong va da vong PAHs. Cac PAHs nay cd thé
1én to1 hang chuc vong benzene va chiing la cac hat bui den PM vira dde vira gay bui.

{IV) GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOI DONG

o GV dua ra cic vi du vé céc loai tinh ddu dugc st dung trong thire té cude sé"mg, Cac san
phém da dang nhu chat tAy rira, chat bio vé thue vat, duge phim,... dé tao hing thi, din dat
HS vao bai hoc nghién ciru vé arene.

e GV ¢o thé dat cau héi:

Tai sao céc arene va dan xuit clia chiing ¢ nhiéu dac tinh thi vi va 1a nhitng hop chat phd
bin trong hoa hoe hitu co? Ching thiét thue thé nio trong doi song clia ching ta?

Huéng dan tré loi

Arene hay hydrocarbon thom, cling véi alkene nhe, 14 nhitng thanh phan co ban va quan
trong nhat d& x4y dung nén nganh c¢dng nghidp hoa hoc hitu co hién dai. Cac hydrocarbon
thom 14 ngudn nguyén lidu ddu d& tdng hop nhidu loai hoa chit quan trong, duge thwong mai
hoa 1dng il nhur cac polyester, polyamit, nhira,chat tiy rita, duoe phim, thude bao vé thue

~ . 5 W 5 B ~ R
vat (thuoe tor sau, i ¢6),/ thude no, . .,

\Nhidu hop ¢hit duoc tim thiyitrong tr nhign cf cacimul thémdid trung. [CAL hop chit nay
trong-phar tr co chita vong benzene. Vi du:

CHO
t @/\VCHO /@A\/ CHaoj@/\_//f CHy0 CHO
CH3;0 HO Ho: i
benzaldehyde cinnamaldehyde anethole eugenol vanillin
(tinh d&u hanh nhan)  (tinh dau qué) {tinh déu hoa héi) (tinh déu hurang nhu) {qua vani)
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Trong tw nhidn cac dan xuit cta arene chita oxygen, nitrogen, sulfur 14 thanh phan cta
thye vat, dong vat. Vi du: trong che xanh ¢o catechin nhir EGCG, trong cdy huong nhu, cay
dinh huong ¢ chita eugenol, trong ¢l nghé ¢ curcumin,... Cac dan xuit arene nay thuong c¢é
hoat tinh duge dung nén duoe tng dung lam thude hodc thure phdm chite nang.

Hoat déng 2. KHAI NIEM VA DANH PHAP
GV huéng dan HS doc hiéu cac ndi dung:
— Khai niém va c¢ong thire chung cta arene.

— Cong thiie céu tao va danh phap ctia arene.

Hoat déng 3. DAC PIEM CAU TAO CUA BENZENE
GV trinh bay mé hinh phén tit va cong thic cdu tao ctia phin tit benzene, dac diém lidn
két, chc cach bidu didn cong thite phan ti,

Hoat déng 4. TINH CHAT VAT LiVA TRANG THAI TU NHIEN

GV trinh bay Bang 17.1 trong SGK (Hang s6 vat 1i ctia mét sd arene) va hudng dan HS
dura vao bang dé tra 101 cau héi trong SGK.

Hoat déng 5. TINH CHAT HOA HOC

1. Phin Ung thé

» GV trinh bay phan tng halogen hoa ctia benzene va toluene.

» GV trinh bay phan ting nitro hoa ctia benzene va toluene.

« GV t6 chite cho HS hoat dong nhém, thue hién hoat dong Nehién ciu phan ing nitro
hod benzene theo md ta trong SGK/video clip thi nghiém/thi nghiém 4o, hwéng dan HS tra 1o
cac cau hd cua hoat dong trong SGK.

GV nhic nhd HS cac yéu cdu vé an toan hoa chat: benzene rat doc (day 1a hoa chit tuyét
dbi cAm khi t:iép xue true t:iép); thire nghiém lam véi H,SO4 dic va HNO; déc rat nguy hiém
nén thire nghi€m chi mé ta hodc thire hién qua video hodc thi nghi€m ao.

GV hudng dan HS tra 161 cau héi cia hoat déng trong SGK:

Hiy cho biét chit 16ng mau vang 14 chit gi va gidi thich.

St phén 16p trong binh cau sau khi dimg phéan 1ing 14 do hén hop H,SO, dic va HNO; dic
¢6 khoi luong ridng 16n nén nim & 16p dwdi, nitrobenzene hinh thanh (khdi luong riéng
1,199 g/om3) nhe hon nam & 16p trén. H,S0, dac dong vai trd lam xtce tac.

142



Chiét 14y 10p chét 16ng phia trén, thém khoang 100 mL nudc lanh vao phéu chiét dé rita hén
hop hai acid, thu duoe chit 16ng mau vang, ning hon nude va nim & phan dudi cia phéu chiét.

Chéit 16éng mau vang nhat nim & phin dudi cia phéu chiét 14 nitrobenzene.

2. Phan Ung c6ng

« GV trinh bay phan tng ¢dng chlorine vao benzene, luu v didu kién ¢6 anh sang ti ngoai
va dun néng.

+ GV to chie cho HS hoat dong nhom, thwe hién hoat doéng Nehién ciu phan img cong
chlorine vao benzene theo mod ta trong SGK/quan sat video clip thi nghiém/ thi nghiém éo;
hwéng dan HS tra 161 cac cau héi cua hoat dong trong SGK. Day la thi nghiém ddc, hai nén
khéng thie hién thi nghiém true tiép.

Hiy cho biét 16p bot mau tring trén thanh binh 1a chat gi? Giai thich.

Phan ting phai thuc hién trong didu kién chifu sing manh (dua binh ra ngoai anh ning),
trong anh ning ¢d tia UV lam cho phan tng xay ra nhanh hon. San pham cta phan ting 1a
1,2,3,4,5,6-hexachlorocychlohexane, chit b6t mau t:réng xudt hién trén thanh binh.

H Cl

Cl H
S H Cl
+3Cl; —— H
a cl

CeHe+ 3CL —2V2t" s CHCle

GV ¢in hudng dan HS v yéu cdu an toan hoa chit benzene va chlorine rat ddc;
Hexachlorocychlohexane hay con goi 14 Lindane di ting duoe tng dung lam thude trir sdu
(thude trir siu 666).

« GV trinh bay phan tng c¢ng hydrogen vao benzene, luu v didu kign nhidt do va ap suét
cao, ¢6 xte tac Ni hode Pt. Phan tng nay ¢d tmg dung ¢6ng nghidp dé san xuit cychlohexane,
nguyén lidu dé tong hop nylon-6 va nylon-6,6.

3. Phan Ung oxi hoa

+ GV trinh bay v& phan tmg oxi hod hoan toan (phin 1ing chiy) ctia benzene, toluene,
xylene. Toluene va xylene 14 thanh phén ¢6 trong nhién lidu xing va ching ¢é trj s6 octane
cao; luu v benzene ddc nén khong st dung 1am nhién lidu (trong tiéu chuan nhién lidu xing ¢6

quy dinh nghiém ngit v& ham luong benzene).
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« GV trinh bay vé phan ung oxi hoa nhom alkyl.

o GV tb chirc cho HS hoat doéng nhom, thire hién hoat dong Nghién citu phan wng oxi hod
benzene va toluene bing dung dich KMnO, qua mo ta trong SGK/video clip huéng dan thi
nghiém/thi nghiém 4o; huéng dan HS tra 161 cac cau hoi cia hoat dong trong SGK:

Nhén xet kha nang phan trng ctia benzene va toluene vo1 KMnQO,. Giai thich.

— Toluene ¢6 nhém methyl (nhém alkyl) gin véi vong benzene bi oxi hod d& dang bing
dung dich KMnOs,, ng nghiém (2) mau tim nhat dén va méat mau.

— Benzene khéng ¢6 nhom alkyl nén phan ing oxi hod bing KMnO, khdng xay ra, vi vay
bng nghidm (1) van gitt nguyén mau tim.

— Phan tng dién ra & nhiét d6 khoang 80 °C nén phai dun céch thuy hai dng nghidm trong
ndi nudc néng.

PTHH ctia phan ung:

5C¢H5sCH3z + 6KMnO, + 9H:504 — 5CsH5;COOH + 6MnSO, + 3K:504 + 14H:0
Hoat déng 6. UNG DUNG

« GV hudng dan HS doc hidu v& céc tmg dung co ban clia arene.

» GV huéng dan HS doc hidu vé cach ung x1t thich hop voi vige sit dung arene.

Hoat déng 7. PIEU CHE

GV trinh bay vé cach diéu ché benzene, toluene, xylene trong cdng nghiép (reforming
phén doan diu mé chira cac alkane va cychloalkane tir C6 dén C8).

Hoat déng 8. GHINHG, TONG KET

Em da hoc: GV yéu cAu HS toém tat cac ndi dung da hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thite, ki ning co ban ctia bai hoc.

Em c6 thé: GV dua ra cac cdu héi/mhidm vu/van dé ¢in giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thye hanhy... dya trén cac goi v trong SGK.
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{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. T bang 17.1 cho thiy nhiét db $6i ¢fia benzene < toluene < o-xylene.
Nhiét d6 soi tang theo khoi lirong phéan k.
2. ) San pham cta phan ung:

Br
3 \/O/
H.C
va 4

1-bromo ethylbenzene 4-bromo ethylbenzene

Br

b) San pham ctia phén tng;

NO,
CH3 /O/\CHg
O,N

va
1-ethyl-2-nitrobenzene 1-ethyl-4-nitrobenzene

CH, CH,
e =)

methyl cychiohexane

CH, CH,
Q +3H, -2 @
CH, CH,
1,4-dimethyl cychiohexane
4. X ¢ vong benzene va nhanh —C,Hs.

CH;

3.

X ¢6 ¢Ong thirc cau tao:

5. X ¢6 vong benzene va ¢o hai nhanh alkyl (ox1 hoa tao ra -COOH) & vi tri para.
CH,

X ¢6 ¢bng thirc cau tao:

CH,
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(VI) GOI Y KIEM TRA, BPANH GIA

1. GV c6 thé danh gid két qua hoc tAp clia HS dua trén che ciu tra 101 cia HS dbi véi cac
cAu héi trong SGK va cac cAuhdi cia GV trong tién trinh day hoc.

2. Cau hdi va bai tap goi v danh gia.

Cau 1. Goi tén theo danh phap thay thé ctia cac arene ¢ ¢dng thite ciu tao sau day:

CH, CH,CH,CH,

0 (L .
CH,CH,

Huéng dan
a) 1-Ethyl-3-methylbenzene; b) Propylbenzene.
Cau 2. Viét cdng thire cdu tao clia cdc arene ¢d tén goi sau ddy:

a) Propylbenzene; b) 1-Ethyl-2-methylbenzene; ¢) 1,4-Diethylbenzene.
Huéng dan

H,C
CH;
@/\/CHS O/\cm
2) ; b) ; ©) CH; -

Cau 3. Trong ¢éng nghiép, cumene dirge san xuat tir phan Gng gitta benzene va propylene
véi xc the HsPOs. Vit so dd phan tng va chi ra san phim chinh va san phim phu.

Huéng dan
é
H-PO isopropylbenzene (cumene)
@ b (edn phém chink)
: ~. CH;
propylbenzene
(scn phdm phy)
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Bai 18. ON TAP CHUONG 4

HUGNG DAN TRA LOI CAU HOI TRONG SGK
Cau 1. Pap an D.
Cau 2. Dap an A.
Cau 3. a) Bap an C.

Q=m-C-At=30-42 (100 -20)= 10 080 (k).

b) Dap an B.
;s 3 10080 100
Khoi hw as can dung: — =0,25 .
one 8 e 50400 80 (ke)
Cau 4. CsHsCHBr—CH,Br
Cau 5.
CH, CH;
CH, t
CH, CH,
o-xylene m-xylene p-xviene  ethylbenzene

{VI) GOI Y KIEM TRA, BANH GIA

1. GV ¢o thé danh gia két qua hoc tap clia HS dua trén cac cdu tra 10i cia HS dbi véi cac
cAu hdi trong SGK va cac cauhéi ctia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gi4 (téi thidu 3 cau héi/bai tip nha).
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(UAT HALOGEN - ALCOHOL - PHENOL

Bai 19. DAN XUAT HALOGEN

{1>MUCTIEU
Sau bai hoc, HS sé:
— Néu duoe khai nidm dan xuat halogen.

— Viét duoe cong thire cau tao, goi diroe tén theo danh phap thay thé (C1 — C5) va danh
phap thuong clia mdt vai dan xuit halogen thuong gap.

— Néu duoe dic diém vé tinh chat vat 1i ctia mét s& dan xuat halogen.

— Trinh bay duoc tinh chat hoa hoe co ban ctia dan xuat halogen: Phan tng thé nguyén ti
halogen (véi OH-); Phan tng tach hydrogen halide theo quy tic Zaitsev.

— Thire hién dugce (hodc quan sat video) thi nghiém thuy phan ethyl bromide (hodc ethyl
chloride); md ta duge cac hién tuong thi nghiém, giai thich duoe tinh chat hoa hoc ctia dan
xuit halogen.

— Trinh bay duge tng dung cia cac dan xuat halogen; tic hai ctia vide sit dung cac hop
chit chlorofluorocarbon (CFC) trong c¢ng nghé lam lanh. Pua ra duge cach tng xi thich hop
d6i voi vide lam dung cac dan xuat halogen trong doi séng va san xuét (thude trir sau, thude
diét ¢, chat kich thich ting trudng thure vat,...).

{II) CHUAN BI

Dung cu, hod chat thi nghidm (hodc video clip) ctia thi nghiém thuy phan ethyl bromide
(hodc ethyl chloride).

(III) THONG TIN BO SUNG

1. Khai niém, phan loai, tinh chat vat li
a) Khai niém, phan loqi
Coéng thie tong quat ciia dan xuat halogen:
R: gdc hydrocarbon
X:EClLBrlI
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— Dua vao s luong nguyén tit halogen trong phin tr, ¢é thé phén bidt dan xuat
monohalogen (chitra mot nguyén t halogen), dihalogen (chira hai nguyén tir halogen),
trihalogen (chira ba nguyén tir halogen) hay polvhalogen.

Vi du

CH,Br CH,Cl, CHI,
monchalogen dihalogen trihalogen

— Dua vao gbe hydrocarbon ¢é thé chia thanh dan xudr halogen no (nguyén tir halogen
gin véi carbon no), dan xudt halogen khéng no (nguyén tit halogen gin véi carbon khéng
10) va dén xudt halogen thom (nguyén tit halogen gan véi carbon thom).

CH,—CH,~Br  CH,=CH-CI ©/

din xudt no ddn xudt khéng no ddn xudt thom

I

— Dura vao bic carbon ¢6 thé chia thanh 3 loai: dan xuit bic [, bac II va bac I1I:

H R R
R_(::_x R_c::_x n_t::_x R, R', R" 12 céc g6 hydrocarbon)
H H R"
cn
CH;CH,F  CHCH-CH,  CHyC-Br
1 CH3

ddn xudt bdc 1 dén xudt bge I dén xudt bde HI
Luu y: CHsX duoc coi nhu 14 din xudt bic mét do ¢o cac tinh chit twong tir dAn xuét bic 1.

b) Danh phap

P&i vai cae dan xudt halogen ¢ nhanh hodic dan xuit nhiéu nguyén tit halogen khéc nhau
thi lwu v danh s6 tir phia gan nhom thé nhat (gde alkyl hodc halogen) ma khéng wu tién danh
$0 tir halogen. Néu ¢é cung s6 c¢hi nhu nhau thi vu tign danh s6 tir phia nhém thé ¢é chit cai
dimg trude trong bang chit cai (déi véi ca gbe alkyl va halogen).

4/3L2(1 1/}%,/4\5 6\“3\3/2\1
Br Cl

Cl
2-chloro-3-methylbutane 3-bromo-2-methylpentane 3-chloro-4-ethylhexane
Br
1 5 3 4 5 ; }\3/4
1
2

I Cl

3-ethyl-4-iodohexane 2-bromo-3-chilorobutane
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¢) Tink tan ctia din xudt halogen trong nuée

Céac dan xuit halogen khong tao duge lign két hydrogen voi nude nén chung khéng tan
hodic rat it tan trong mrde. Céc dan xuit halogen 1éng thudng ¢é i khdi 16n hon nuede nén ¢b
thé 4p dung tinh chit nay d phin loai nhém chat halogen so véi nhém chét khic,
2. Tinh chat hoa hoc

@) Phén ting thé ctia din xudt halogen

Dan xuat halogen tham gia phan ting thé véi cac tac nhin nucleophile tao thanh san phim
theo so d6 chung dudi day:

R-X +Y® — R-Y + X
Y": OH®, C,H,0° CN®, NH,, R-NH,, H,0, R-OH,,..

Tac nhin muicleophile ¢ thé 13 phian mang didn tich 4m hodc khéng mang dién tich nhung
c¢6 cip electron chua lidn két trén cac nguyén té am didn (O, N,...). Phan ung thuy phin dan
xuét halogen trong méi trudng kidm 14 mét trong nhitng phan tng thé nucleophile quan trong
ctia dan xuét halogen. Phan ting xay ra theo co ché Syl va Si2.

Kha niang tham gia phan tng:

— Ban chét cia halogenn R—-1 > R-Br > R-Cl >> R-F

Nguyén tit fluorine ¢é do am dién 16n nhat, kich thuwde nhéd nhat so véi cac halogen khac,
litn két C — F kho bi phan cue hod lam cho din xuét fluorine ¢6 dé bén cao nhit (GV ¢b thé
khai thac thém mét so hagp chit chita fluorine rat bén duoc ung dung trong thire té, vi du nhu
Teflon ding d& trang ndi, chao chong dinh).

— Gbe hydrocarbon: CH,=CHX ~ C¢HsX << CH5CH,X < CH=CH-CH,X ~ C¢Hs—CH, X.

Céc dan xuat halogen ¢6 nguyén it lidn két véi Cspz kha néng phan ung thé nucleophile rat
kém (vi du din xuit vinyl, phenyl), nguyén nhin la do ¢6 su lién hop ctia cip electron trén
halogen v&i lidn két 7 lam cho lidn két nay ngan lai va bén viing, thuc t& thi cac dan xuét
vinyl, phenyl chloride khong tham gia phan ting thuy phin & didu kién thong thudng. Céc dan
xuht nay cta idodine thi ¢6 thé tham gia phan ting thé nhung hidu suét thap.

Nguoge lai, cac dan xuat cta allyl (CH=CH-CH,X) hoic benzyl (C:Hs—CH,X) ¢6 thé
tham gia phan tng thé nucleophile rét d& dang. Cac dan xudt nay cé thd bi thuy phin ngay cé
khi dun néng vo1 nurde:

CH;=CH-CH,C1 + H,O t—o> CH,=CH-CH,;OH + HCl

b) Phan ung tach

Nguyén & halogen ¢6 the bi tach ra cing véi Hp trong mdi trudng base tao thanh san
pham alkene:
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p | base \ /

? > c—C +HX

¢ e N
X

T—O—

CH:;CH,Br + NaOH —E9HY" . cH,CH,OH + NaBr

Céc base thuong ding 1a kiém trong alcohol hodic cac alkoxide (MeONa, EtONa, -BuOK)
trong alcohol.

Luu y: nguyén tit hydrogen khong phai bi tach cung vai1 nguyén tir halogen ma b1 tach boi
base theo co ché E1 va E2.

» Huong cua phan tng tach

San phim chinh ctia phan tng tach tudn theo quy tic tach Zaitsev: Trong phan ting tach,
halogen bi tach ra cung vai Hg ¢ nguyen tir carbon bac cao hon dé tao thanh alkene ¢o nhidu
nhém thé hon.

(Cach khac: Trong phan tng tach, nguyén tir halogen bi tach ra cung vo1 nguyén td H &
carbon ¢o bac cao hon — ¢o chira it nguyén tir H hon).

B p
(CH3),CH-CH-CH-CH, KOHROH,  (CHa),CH-CH=CH-CH, + (CH),CH-CH,-CH=CH,
H X H sdn phém chinh sén phdm phy

kowroa—> CH; -CH=CH-CH; (81%)

CH, -CH, - CH-CH,
| b CH3 == CHZ —CH = CH2 (19%)

X

Luu 3 Quy tic Zaitsev chi dung khi ding céc tic nhin base ¢é kich thude nhd nhu
NaOH, CHsONa, C,HsONa. Néu dung tac nhin base ¢6 kich thudc 16n, ¢dng kénh nhu
tert-butoxide thi san pham chinh 14 alkene nguge véi Zaitsev (san pham Hofinann).

Vi du
Br
base
L P
(Zaitsev) (Hofmann)
Base: C,H;ONa/C,H;OH 71% 29%
t-BuOK/BuOH 28% 72%

 Quan hé giita phén tng thé vé phan vmg tdch

Trong nhiéu trudng hop, ¢d sw canh tranh gifta phan tmg thé va phan tmg tach, hudng wu
tién s& phu thude vao cac yéu to khiac nhau nhu gbe hydrocarbon, ban chit eta tac nhan
nucleophile, halogen, dung mai, nhigt dg.. ..
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OH

+ NaBr (phén img thé)

: o
NaOH
1*
©/‘\ +NaBr+H,0  (phdn img tich)

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG

Cac dan xuat halogen, dic bidt 1a nhitng hop chat chita hai hodc nhidu nguyén tit halogen
duoe st dung 1dng rdi trong thue 8 nhu lam dung méi, thude diét ¢dn trung, thude diét ¢d,
chit chéng chiy, chét lam lanh (trong ti lanh, didu hod), sin xvAt cac vat lidu polymer nhu
PVC, teflon. Trong bai ndy, ching ta s& tim hidu dan xudt halogen 14 gi, tinh chét ca dan
xufit halogen, cac timg dung va phuong phap didu ché din xuit halogen.

GV ¢ thé két hop trinh chiu mdt s6 dan xuit halogen tidu bidu duge g dung trong thire
té nhu cac thude bao vé thue vét chita chlorine, chit 1am lanh HFC, duge pham chita dan xuat
ctia fluorine, vat liéu nhura PVC, teflon,. ..

Hoat déng 2. KHAI NIEM, DANH PHAP

e GV ¢6 thd y8u ciu HS néu lai mot s6 phan tmg di hoe nhw thé halogen véo alkane,
hydrocarbon thom, phén tmg cdng halogen, HX vao alkene,... bang mdt sb bai tip nhé. Cung
cap théng tin cho HS 14 san pham cta cac phan tng nay la dan xuat halogen, tir d6 yéu cau
HS dura ra khai nidm vé dan xuét halogen. Luu v vi HS 1a khéng phai tat ¢a dan xuat cia
halogen duoe tao thanh tir phan tng thé hydrogen ctia hydrocarbon.

« Sau khi hudng dan cach goi tén dan xuét halogen, GV cho HS tién hanh hoat dong
nhom: cho céc nhom goi tén dan xuat halogen bﬁn,g cach thure higén theo nd1 dung cau héi 1, 2, 3
trong SGK.

Hoat déng 3. DAC PIEM CAU TAO
GV huong dan HS thue hién hoat dong trong SGK:
Cho biét ning lwong lidn két giam dan theo thi tu tir fluorine dén iodine:

Lién két C-X C-F 1l C-Br C-I

Nang lugng lidn két (kJamol™) 486 327 285 214

Tir gia tri ning luong 1idn két C—X & trén, hily so sanh kha ning phin cit 1idn két C-X ctia
cac dan xuat halogen.

Ning luong lidn két C—X cang 16, lién két cang bén do d6 kha ning phan tng thé clia cac
dan xuat halogen giam dan theo thir tr; C—1 > C-Br > C—Cl >> C-F .
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Hoat déng 4. TINH CHAT VAT LI

« GV ¢6 thé 5 chite cho nhan xét v& sy bién d&i v& nhidt d6 sbi, nhidt d6 néng chay cia
dan xuit halogen so vdi cac hydrocarbon ¢é phin tit khoi twong dwong, dua trén so sanh do
phéan cire ctia phan .

« GV cho HS du doan vé& d6 tan trong nudc clia cic din xudt halogen, yéu cdu HS
giai thich.

« GV hudng dan HS doc thong tin trong SGK va rit ra cac tinh chat vat 1i cta dan xuat
halogen.
Hoat déng 5. TiNH CHAT HOA HOC

1. Phan Ung thé nguyén tir halogen

« GV 6 chirc cho HS hoat ddng dira trén vide phin tich dic didm lién két C—X d& du doan
cac tinh chét hod hoc dic trung ctia din xuat halogen 14 phan ing thé.

* GV lam thi nghiém/nghién c¢iru cac mod ta thi nghiém trong SGK/quan sat video thi
nghidm Phan vmg thuy phdn bromoethane. Néu khong ¢d didu kién lam thi nghidm thi ¢6 thé
cho HS quan sat qua video thi nghiém. Y&u céu HS xdc dinh dau hidu d8 ching minh phan
tmg thé dii xay ra: th tich dn xuét halogen giam va sau khi trung hoa thi ¢6 két tia (AgBr)
tao thanh.

Luu y: D& thi nghidm thanh ¢6ng, cin rita sach ion Br™ trude khi 1am thi nghidm do qua
trinh didu ché C,HsBr thuong ¢6 1an ion Br.

GV huéng dan HS tra 161 cau hdi cua hoat ddng:

1. Tai sao ban diu hdn hop lai tich thanh hai 16p, bromoethane nim & 16p nao?

2. Két tiia xudt hién & éng nghiém (2) 1a chat gi? Tai sao can phai trung hoa dung dich
base du trude khi cho dung dich AgNO; 1% vao dng nghidm (2)?

3. Dy doan san phim va viét PTHH cia cac phan ting xay ra.

1. Do bromoethane it tan trong mrde va nang hon nude nén hon hop sé tach thanh hai 16p
va bromoethane s& nam & 16p dwéi clia dng nghiém.

2. Két thia xuét hién & bng nghiém (2) 14 AgBr. Cén phai trung hoa base dir trude khi cho
do dung dich dung dich AgNO; do base du s& phan tng voi AgNO; tao ra két tia Ag,O nén
s3 khong quan sat duge két tia AgBr tao thanh,

3. San pham ctia phan tng thé trong d6 nguyén tit halogen bi thé bdi nhém —OH:

C;HsBr + NaOH — C;HsOH + NaBr

* GV hoan thién NL vén dung kién thire bing hoat ddng cting ¢d: cho HS tra 101 cdu héi 4
trong SGK. GV ¢6 thé mé réng ra cac truong hop thé cac din xudt khac (cha v tranh iy cac
vi du v& phan ting thuy phan cta din xuét cta fluorine).
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2. Phan Ung tach hydrogen halide

« GV gidi thidu phan tng tach, tir vi du phan tng tach, yéu ciu HS xic dinh duoc san
pham chinh, nguyén tr halogen bj tach cting hydrogen & carbon bac nao wu tién hon. Tir do,
GV goi v HS mit ra quy tic Zaitsev.

« Huéng din HS rén luyén NL GQVD bing céc hoat déng cting ¢b: st dung cac ciu héi 5, 6
SGK dé HS luyén tap vé phan ing tach va quy tic Zaitsev.
Hoat déng 6. UNG DUNG

« Hudng din HS tim hidu cac tng dung ctia din xuat halogen trong thue t&.

Hudng dan HS tim hifu tac hai ctia vide st dung c¢éc hop chit chlorofluorocarbon (CEC)
dén ting ozone.

« GV gidi thidu mét s6 tng dung cta dian xuét halogen trong doi séng nhu thude trir siu,
thude diét cé, chit kich thich ting truéng thuc vt,... Yéu cau HS dua ra nhitng tng xit thich
hop trong vide st dung dn xuét halogen dbi véi méi trudng va stie khoé con ngudi.

GV t6 chiic cho HS hoat déng nhom, thwe hién hoat dong trong SGK:

1. Suu tam tranh, anh, tai lidu minh hoa cho ¢éce tmg dung ctia dan xuét halogen trong thuce
té cude séng.

2. Hién nay, diéu hoa, ti lanh thudng st dung mot s6 loai gas phd bién nhu R22 (CHCIF,,
R32 (CH,F;), R410A (50% CH,F; va 50% CHF;—CFs). Loai chit 1am lanh nao khéng nén sit
dung? Gia thich.

3. Hiy tim hifu va cho biét thanh phan thude bao vé thwe vat thuong ding & Vidt Nam.
Céac thude nay co nguSn géc hoa hoc hay sinh hoc? Lra chon va sit dung cac loai thudc bao
v& thue vat nhu thé nao dé bao dam an toan, hidu qua?

2. Khéng nén ding gas R22 trong cac hé théng lam lanh do loai gas nay khong than thién
v6i mdi trudng, gy hai dén tng ozone.

3. Thude bao vé thue vat duge san xuat chi yvéu ¢é hai ngudn gbe chinh d6 1a ngudn gde
ho4 hoe hodc ¢é ngudn gbe sinh hoe.

— Thubc bao v& thire vat dugc téng hgp hoa hoc: La cac san phﬁm ¢o thanh ph?m hoat chat
la cac chat v6 co hodc hitu co va hiu hét déula chat déc.

— Thube bao v& thie vat ¢d ngudn gde sinh hoe: La cac san phim c¢é ngudn gbe tir tur
nhién, nhitng ¢hé phim sinh hoe tir céc thiao duge hay cic ching vi sinh duge nudi edy. Cac
san phim nay ¢é tinh dée nhe hon so véi thude hoa hoe nhung than thidn véi méi truong va
an toan cho con nguron.
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Céac thude bao vé thue vit hoa hoc trude day duge ding phd bién 14 nhém chlorine hitu
co. Nhém nay ¢6 d6 dde cép tinh tuong ddi thap nhung tén du lau trong co thé nguoi, déng
vat va mdi treong, ¢o thoi gian phin huy dai. Cac hop chit nay chi yéu la cac hoa chat dde
hai thude nhém chit hitu co kho phan huy trong méi trudng, hay con goi 14 cae chit POP theo
Cdng ude Stockholm. Nhom nay gém mudi hai hoa chit dde va bén: aldrin, chlordane, DDT,
dieldrin, endrin, heptachlor, hexachlorobenzene, mirex, polychlorinated biphenyls,
polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans va toxaphene. Nhidu loai
thude trir sdu trong nhém nay da bi cam st dung cho mue dich néng nghiép nhung mét sb it
tiép tuc duoce st dung & cae nude dang phat tridn.

{V ) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. C,HClco 4 d&‘mg phén ciu tao:
Cl Cl

el A )\/Cl -4

l-chlorobutane  2-chiorobutane  I-chloro-2-methylpropane 2-chloro-2-methylpropane

2. a) bromoethane; b) 2-iodopropane; ¢) chloroethene; d) fluorobenzene.

Cl

Br

3. a) I b) ; c) ; d) )\/ :
Cl)\CI )\/\ Cl

4. CH,0H

5. (CHy),CHCl+NaOH ~22°"> CH,=CHCH, +NaCl+H,0

6. Phan tng tich hydrogen bromide wu tién tao thanh sian phim chinh theo quy tic

Zaitsev:
ﬂ\/" in phdm chi
1 = (sdn pham chinh)
Brjv NaOH/C;H,OH / 2-methylbut-2-ene
i \, )2\/ !
2-bromo-2-methylbuiane 1 3 (sdn phim phy)

2-methylbut-1-ene

{VI) GOI Y KIEM TRA, BPANH GIA

1. GV ¢6 thd danh gia két qua hoc tip ctia HS dua trén cic ciu tra 161 ctia HS déi véi cac
céu héi trong SGK va céc cdu hdi cta GV trong tién trinh day hoc.
2. Cauhdi va bai thp goi v danh gi4 (t6i thidu 3 cfu héi/bai tip nhd).
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Bai 20. ALCOHOL

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoge khai niém alcohol; ¢dng thife tong quat ctia aleohol no, don chite, mach hd;
khai nidm v& bic clia alcohol; dic diém lién két va hinh dang phéan ti¥ cua methanol, ethanol.

— Viét duoc cdng thic ¢hu tao, goi duge tén theo danh phap thay thé mét s6 alcohol don
gian (C1 — C35), tén thong thuong mot vai alcohol thuong gap.

— Trinh bay durgc dic didm vé tinh chat vat 1i ctia alcohol (trang thai, xu hudng cta nhiét
d6 séi, do tan trong nudc), gidi thich duge anh hwdng cta lidn két hydrogen dén nhiét do soi
va kha nang hoa tan trong mrdc ctia cac alcohol.

— Trinh bay diroe tinh chit hod hoe clia aleohol: phan tmg thé nguyén tit H ctia nhém —OH
(phan ung chung cua R—OH, phan tmg riéng cua polyalcohol); phan tng tao thanh alkene
hoic ether; phin tng oxi hoa alcohol bic I, bac II thanh aldehyde, ketone bing CuO; phin
tng dot chay.

— Thue hién duge cée thi nghidm d6t chay ethanol, glyeerol tac dung véi copper(Il)
hydroxide; mé ta cac hién tuong thi nghiém va giai thich dige tinh chat hoa hoe ctia alcohol.

— Trinh bay duoc ting dung ctia alcohol, tac hai ctia vide lam dung ruou bia va db ubng ¢6
051'1; néu duge thal do, cach ing xit cia ca nhan vl viée bao vé sire khoé ban than, gia dinh
va cong déng.

— Trinh bay duge phuong phap diéu ché ethanol bing phuong phap hydrate hoa ethylene,
18n men tinh bat; diéu ché glycerol tir propylene.

{II> CHUAN BI

— Tranh, 4nh, md hinh phin t va tng dung cia mét s6 alcohol.

— Dung cu, hod chit thi nghidm (hodc video clip) ctia thi nghidm nghién ettu phan ting
chay ctia aleohol, thi nghiém glycerol phan ttng vé1 Cu{OH),.

{III>) THONG TIN BO SUNG
1. Khai niém, phan loai, tinh chat vat li

a) Khai niém

Monoancol 14 nhitng hop chat hitu co ¢6 mét nhém hydroxy lién két trye tiép véi nguyén
tir carbon no trong phan tir.

Tuy thude vio gbe hydrocarbon litn két voi nhém hydroxy ma ta ¢ aleohol no, khéng no
hay alcohol thom. Luu ¥ dbi voi aleohol khéng no thi nhém —OH khéng lién két tnze tiép véi
lidn két dbi, lidn két ba; alcohol thom trong phin ti ¢6 chita vong thom va nhém —OH khong
lidn két trire tidp véi vong thom.
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Tuy theo nhém OH lién két véi nguyén ti carbon béc I, bc II hay béc III, ta phin biét
alcohol bac I, alcohol bac II va alcohol bac III.

(Luu y: d6i v6i CH;OH duoe coi nhu 14 alcohol bac I do ¢é cae tinh chét tirong tir alcohol
béc I).

b} Danh phap

Mach chinh trong phén tit aleohol 14 mach dai nhét va phai chita chita nhém —OH, néu ¢
lidn k&t bdi cin vu tidn chon mach chinh ¢é chita ca 1idn két bdi (néu d6 dai cac mach no va
khéng no tuong duwong nhau). Néu mach no dai hon mach khong no thi van chon mach no 1a
mach chinh, lién k&t bdi 14 nhém thé.

Khée véi cac dan xuét halogen, alcohol duoc danh sb wu tién bat dau tir phia gin nhém
—OH hon.

OH
/\/E/OH o ! A2t
542 i *y OH : 3

2-ethylpentan-1-ol (E)-3-ethylpent-3-en-I-vl  3-methylenepentan-2-ol eyclohex-2-en-1-ol

¢) Tinh chdt vét I

G didu kién thuong, alcohol 1a chit 1éng (C1 — C12) hode rin (C13 trd 18n). Cac ddng
phén mach nhanh c¢6 nhiét d6 s6i thip hon cic ddng phin mach khéng phin nhanh do s ting
d6i xitng cau lam giam lue van der Walls.

Alcohol ¢o nhiét do nong chay va nhiét do so6i cao hon dang ké so voi hydrocarbon va dan
xuit halogen cung phén tit khoi do tao lién két hydrogen. Didu nay cling giai thich tinh tan vo
han trong medc ctia cae aleohol tir C1 dén C3. Khi mach C ting, tinh tan gidm nhanh do ting
géc ki mroe —R.

2. Tinh chat hoa hoc

@) Phdn ting thé ctia nguyén tir hydrogen

Alcohol nhin chung 14 céc acid rat yéu twong tr nhur nude, khi ¢ mat base, alcohol phén li
theo cin bing;

R-OH+B —=—= RO +BH"
B: HO™, ROH; H,O;. ..

Cén bang trén thuong 18¢ch v& bén trai nén coi nhwr aleohol khéng tae dung voi dung dich
kiém. Surphanli ctia cac alcohol no con yéu hon ¢a nude, khi thay cac nhom thé hit electron
s& lam ting kha nang phan li.

Vidu: pk: -CHs0H ...... 15,5 HO ...... 15,7
CHsOH ...... ~16 (CH3);COH ...... 18
CICH:CHOH . 14.3: CHECEHOH . 13,6
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Céc alcohol déu phan tng duoc véi kim loai kigm va kim loai kidm thé tao thanh alkoxide
hay alcoholate.

Alcohol ¢é thé tham gia phan ting trao ddi véi céc base manh (thé hién tinh acid):
C2H5OH +NaH — C2H5ONE1 7+ Hg

Cac alkoxide 14 nhiing hop chét ion, ¢6 tinh base rit manh, d& bi thuy phan trong muée:
CoHsONa+ H,O — C;HsOH + NaOH

b) Phan tung tach nude

Tuong t din xuit halogen, céac alcohol ¢é thé bi dehydrate hoa (tach nude) tao alkene:

xt, t°

R—CH=CH-R’'

B o
R—(|:H—c|:H—R'
H OH
(xt: HySO4 diac, H;PO4 85% hodc Al;Os)
Néu ding H,SO. die, kha nang phan tmg tach ting dan theo bac alcohol, alcohol bic cang
cao cang dé tham gia phan ting tach:

(CH,),C-OH % (CH,),C=CH, + H,0

(CH,),CH-OH % CH,CH=CH, + H,0

30
CHjCH,-OH 228, CH,=CH,+H,0

Cén lru v riang phan tng tach nude tao ether chii yéu xay ra véi alcohol bic mdt., Cac
alcohol bic hai va bac ba dé dang tach nudc dé tao alkene. Nhur vay, didu kién dun nong
alcohol & 140 °C tao ether va 180 °C tao alkene chi 4p dung déi vdi ethanol, khéng ap dung
vl tit ca alcohol.

¢} Phan ung oxi hod

[0] L
H] /C_O

—\}C—OH

[O] KMHOA,, CI'C)g3 KZCI'ZOT, HNOg dETlC, HzOg,...

o Oxi hoa alcohol bdc mot
Alcohol bic mdt bi oxi hoa tao aldehyde, aldehyde lai tiép tuc bi oxi hoa tao acid:
RCH,0H 19y rcH=0 -I°l, RCOOH

Mubn ditng & giai doan tao aldehyde, can cit aldehyde ra khéi hén hop phan tng va thue
hién béi1 tac nhan ox1 hoa ém diu, vi du dung PCC {(pyridine chlorocromate: CsHsN +
HCrOsCl7CH,Cly) d2 oxi ho citronellol (¢6 trong hoa hong, s4) thi s8 thu duoge citronellal;
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OH _FCC <0

| |
citronellol citronellal (92%)

* Oxi hod alcohol bdc hai
Alcohol béac hai bi oxi hoa tao ketone:
RR’CH-OH 1915 RR’C=0
[0]: KMnOs/H", CrOs/H,80, dic; KoCr,0-/HaS0;4 dic;, SOs; pyridine /DMSO; CuO:;,...
* Oxi hoa alcohol bdc ba

Ancol bic ba khéng bi oxi hoa bdi tic nhin oxi hoa théng thudng, néu trong mdi trudong
acid thi alcohol b tach mede tao alkene va sau do alkene s& bi oxi hoa tiép.

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOI BONG

« Tir xa xura, con ngudi di biét 18n men cac loai ngii cde, hoa qua d8 tao ra cac dd udng cd
con nhw bia, rugu vang, ruou gao, rugu whisky,... Trong cac dd udng ¢o cdn déu ¢d ethanol,
mdt hop chit thude loai aleohol. Ngay nay, alcohol 14 mét trong nhiing hoa chat duoe st dung
phd bién trong nhiéu linh vie khac nhau nhir lam dung méi, nguyén lidu d& san xudt cac hop
chit hoa hoc khac; dugc pha vao xing dé 1am nhién lidu doéng co (vl ham lwong ethanol ¢o
thé 18n téi 85%, ki hidu 1a E85). Viy, cdng thire ctia aleohol 14 gi va ¢é nhitng tinh chat dic
trung nao?

e GV ¢o thé két hop trinh chiéu (hodc cho HS quan sat SGK) mét s alcohol tidu bidu
trong tu nhién duoc gidi thidu trong phan “Em ¢é biét”.

Hoat déng 2. KHAI NIEM, DANH PHAP, PAC PIEM CAU TAO

o GV co thé yéu cAu HS néu lai cong thire mot sb alcohol ma HS da hoc, fir do yéu cAu HS
nhin xét v& ciu tao cia alcohol, nhém chite dic trung cda alcohol va yéu cau HS rit ra duge
khai niém vé alcohol.

* GV yéu cau HS nhic lai khai nidém vé béc carbon, tir 6 dan dat HS di dén khai niém bac
alcohol. GV cho HS tra 10i cdu héi 1 trong SGK d& cting ¢b kién thirc v& viét dong phén cau
tao va bac alcohol.

» GV cho HS nghién cttu SGK, hudng dan HS thio luan tir d6 it ra cach goi tén alcohol
theo danh phap thay thé va théng thuong cta alcohol. GV cho HS tién hanh hoat déng nhém:
cho cac nhom gt tén alcohol hodc tir t€n got viét cong thirc alcohol b%'mg cach thie hién theo
ndi dung cdu hoi 2 va 3 trong SGK.
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« GV gidi thidu vé diac diém lién két trong alcohol, tir d6 yéu cau HS xac dinh dnh hudng
ctia nhom —OH dén tinh chét vat li va cac lién két ¢6 thé bi phén cit trong cac phan tng

hoa hoc.

Hoat déng 3. TINH CHAT VATLI
» GV huéng dan HS thire hién hoat dong:

Céc hop chit propane, dimethyl ether va ethanol ¢6 phén t& khéi gin twong duong nhau va
¢6 mot sb tinh chat nhir sau:

CH,CH,CH; CH-,0OCH; CH-.CH,OH
propane dimethy] ether ethanol
Phin tir khéi 44 46 46
. (°C) 421 249 78,3
Pé tan (g/1 00 mL nuédce) khéng tan 74 tan vé han

Hay giai thich tao sao ethanol ¢6 nhiét dd st cao hon va tan trong mrdc tdt hon so voi hai
chat con lai.

Hudng dan HS rit ra nhan xét vé nhidt do sdi va d6 tan clia ethanol so véi hai chét con lai
va giai thich nguyén nhén do ethanol ¢6 kha ning tao lién két hydrogen.

« GV hudng dan HS nghién cttu Bang 20.3 SGK, tim hidu quy ludt vé sy phu thude cia
phén tt khéi alcohol d&n nhiét 46 s&i va tinh tan.

GV hudng dan HS giai quyét van dé dua vio anh hudng cha lidn két hydrogen dén tinh
chat vt .

GV yéu cau HS giai thich thém tai sao cac polyalcohol lai ¢ nhiét d6 sdi cao hon cac
monoalcohol.
Hoat déng 4. TINH CHAT HOA HOC

GV t chite cho HS phan tich dic didm lidn k&t O-H dé dy doan cac tinh chit hoa hoc dic
trung cua alcohol.
1. Phan ung thé nguyén ti H cia nhém -OH

GV khai quat phan ting giita alcohol va sodium, viét PTHH dang tdng quat.

HS luyén tap: tra 1oi cau hoi 7.
2. Phan uUng tao ether

GV gidi thidu cac alcohol bac I khi dun nong véi HoSO, thi ¢o thé thu duge ether.
Luu v voi cac aleohol bic II, I1I thi chii yéu bi tach mrde tao thanh alkene.

160



3. Phan Ung tao alkene

« GV gidi thidu so db tdng quat chung cta phan tng tach nude cia alcohol. Lién hé véi
phan tng tach ctia dan xuat halogen, phan tich d& HS thay ban chat cia phan tng 1a nhém
—OH tach cting véi nguyén tit hydrogen bén canh dé tao thanh lién két déi (alkene).

« GV yéu cau HS viét PTHH ctia phan ting tach nude ctia ethanol.

Sau d6, GV gidi thidu phan tng tach nude cta alcohol ciing tuin theo quy tic tich
Zaitsev. Yéu cAu HS xéc dinh san phim chinh cta phan ting tach nude ctia pentan-2-ol.

 Hudng dan HS rén luyén NL GQVD bing cac hoat déng cling ¢é: st dung cu héi 5
SGK va che bai tip tuong tw d& HS luyén tip, cling ¢b.

4. Phan ung oxi hoa

¢ GV gidi thidu so db tdng quat chung ctia phan ting oxi hoa alcohol. Luu ¢ véi HS san
pham khéc nhau gitta phan ting oxi hoé alcohol béc 1 va béc 2.

GV lam thi nghiém Nghién ctiu vé phén ung chay ciia ethanol, GV luu v khong nén cho
HS lam @& tranh giy chay, nd nguy hiém. GV yéu cau HS viét san phim cia phan tng chay,
tir d6 GV yeéu cau HS khai quat phan ting chay chung cua alcohol. Lién hé vai thue t€ phan
ung chay cta alcohol duge 1tng dung lam ¢on dot, xdng sinh hoc, ...

HS viét PTHH ctia phan tng xay ra;

Cy2HsOH + 30, — 2CO; + 3H,0

« Hudng din HS rén luyén NL GQVD bing cac hoat ddng cling ¢d: st dung ciu hdi 6
SGK va che bai tap tuong tw & HS luyén tip, ctng cb.
5. Phan Ung riéng cta polyalcohol v&i Cu(OH);

» GV hwéng dan HS lam thi nghiém Copper(ll) hydroxide tdc dung véi alcohol da chirc,
so sanh phan tng cua glycerol va ethanol v&i Cu(OH)s.

Tir d6, GV y&u cdu HS khai quat phan ting gifta alcohol da chiic véi Cu(OH),. GV ndu
tng dung ctia phin tng nay diing d& nhin biét cac alcohol da chitc ¢6 nhém —OH k& nhau va
dé phan biét aleohol da chire va alcohol don chite.

HS viét PTHH ctia phan ting:
H
CH,~OH CH,~0 O—CH
2] 2 + cuoH, — | 0 o [ +am0
CH,~OH CH,~O H'>O—CH2

ethylene glycol copper(Il) hydroxide phitc mau xanh lam dgm

 Hudng din HS rén luyén NL GQVD bing cac hoat ddng cling ¢d: st dung ciu hdi 8
SGK dé HS luy2n tap.
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Hoat déng 5. UNG DUNG VA PIEU CHE

« GV giéi thidu mdt sb tng dung quan trong ctia alcohol va hudng dan HS vé nha tim hidu
cac tng dung ctia mdt sd aleohol théng dung (methanol, ethanol, ethylene glycol, glycerol)
trong thire té.

Bén canh nhiing 1oi ich, GV ¢én phén tich nhiing tac hai nfu lam dung ruou bia va dd
ubng ¢é cdn.

* GV lién hé véi phan ting céng nude cia alkene dd hoe & chuong trude, tir d6 yéu cau HS
viét phuong trinh phan tng ¢dng nudc cta ethylene. Y8u cAu HS gidi thich tai sao phan tng
nay duge dung dé tong hop ethanel trong ¢ong nghiép.

« GV giéi thiu vé phurong phap 1én men tinh bét d& didu ché alcohol, yéu cau HS viét cac
phuong trinh phan ting (da hoc & 1op 9).

« GV gidi thidu thém cho HS phuong phap didu ché glycerol tir propene. Luu v véi HS
phuong phép didu ché ethanol, glycerol tir alkene duoe st dung phd bién trong ¢dng nghidp
do cht dau 14 san phim théng dung ctia cdng nghiép loc hoa dau.

Hoat déng 6. GHI NHG, TONG KET

Em da hoc: GV yéu cAu HS toém tat cac ndi dung dd hoc hodc cac hinh thire hoat dong
khéc nhim chbt kién thire, ki ning co ban ctia bai hoe.

Em ¢6 thé: GV dua ra cic cdu héi/mhidm vu/van dé cin giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thyc hanby... dya trén cac goi v trong SGK.

(V) HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. OH OH
~>"0H )\/ HO\/L )<
butan-1-ol butan-2-ol 2-methylpropan-1-ol 2-methylpropan-2-ol
(alcohol bic I) (alcohol bic 1} falcohol bdc I) (alcohol bic HI)
2. a) butan-2-ol; b) butane-1,3-diol; ¢) 3-methylbutan-2-ol.
OH .
1 3 5 1 3 Hg< : )z\:’(
3.a) HO/\/\;/ b) HM 4 ) 423 d) OH
pentan-1-ol but-3-en-1-0f 2-methylpropan-2-ol butane-2,3-diol
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4. Trong diiy alcohol no don chie, nhidt d6 s6i cla cac alcohol tang dan tir C1 dén C5 do
khéi luong phin t ting, kich thude phin ti 16n lam ting luc tuong tac van der Walls nén
nhidt d6 s6i ting. P4 tan trong nude giam dan tir C3 dén C5 do khi s6 nguyén tit carbon ting,

gbe ki nwde ting nén do tan giam.
5. Thu duge 2 san pham 1a but-1-ene va but-2-ene trong do but-2-ene 1a san pham chinh.
6. ) CH;OH +CuO —— HCH=0+ Cu+H,0
b) CH,CHCH,CH, + CuO LI CH,CCH,CH, + Cu + H,0
OH O

7. CILOH +Na - CILONa + %HZ

8. Dung Cu(OH),, ethylene glycol tao phitc vé1 Cu(OH); ¢6 mau xanh lam ddm, con
methanol thi khéng.

9. 2 don vi ¢bn = 20 mL ethanol.

100 mL ruou 40° chita 40 mL ethanol nguyén chat. .

Vay mdi nguoi khéng nén udng qua 50 mL reou 40° mbi ngay.

450°C
10. CH,=CH-CHj, +Cl, ——> CH,~CH CH, + HCI

Cl

CH,=CH~CH, +HOCl ——> CH, CH—CH,
Cl Cl OH Cl

(l'JHz—(|3H—(|3H2 +2NaOH ——— (|3H2— (l'JH—(|3H2 + 2NaCl
Cl OH Cl OH OH OH
(VI) GOIY KIEM TRA, BDANH GIA
1-GV o thé danh gia két qua hoc tap ciia HS dwa trén céc ciu tra 1oi ciia HS ddi véi céc
cAu hdi trong SGK va cac cauhdi ctia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gi4 (téi thidu 3 cau héi/bai tip nha).
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Bai 21. PHENOL

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duoc khai nidm vé phenol, tén got1, cong thite cAu tao médt sb phenol don gian, dic
difm céu tao va hinh dang phin ti ctia phenol.

— N&u duoc tinh chét vat i (trang thai, nhidt 46 néng chay, db tan trong nude) cia phenol.

— Trinh bay duoe tinh chat hoa hoe ¢o ban ctia phenol: Phan tmg thé H ¢ nhém —OH (tinh
acid: thong qua phan tng voi sodium hydroxide, sodium carbonate), phan 1tng thé & vong
thom (tac dung v61 mxde bromine, vér HNOs dac trong H; SO, dac).

— Thwe hién duwge (hodc quan sat video, hodc qua mé ta) thi nghiém ctia phenol vai
sodium hydroxide, sodium carbonate, v&1 mrdc bromine, voi HNO; dac trong H, SO, dac; md
téd hién twong thi nghiém, gia thich duge tinh chat hoa hoc cia phenol.

— Trinh bay duoe ting dung ctia phenol va didu ché phenol (tr cumene va tir nhwa than da).

{II> CHUAN BI
— Tranh, 4nh, md hinh phéan tit va tng dung ctia phenol.

— Dung cu, hoa chét thi nghidm (hodc video clip) ctia thi nghidm ctia phenol vdi sodium
hydroxide, sodium carbonate, niréc bromine, HNO; dic trong H, SO, déc.

(III>) THONG TIN BO SUNG

1. Khainiém, danh phéap, tinh chat vatli

a) Khai niém

~ Hop chat phenol 13 nhiing hop chat hitu co ¢6 mdt hay nhidu nhém hydroxy lién két true

tiép voi nguyen tit cacbon cua vong thom.

Can luu v hop chét phenol don gian nhit cting ¢é tén goi 14 phenol.

b} Danh phap

Tén thay thé ctia cac phenol xuét phat tir t8n hydrocarbon thom, thém hau t6 of cling véi
chi 0 vi tri nhom the.

OH OH OH OH
O Cla ol Ho-{ )4 )"
H HO H

benzenol benzene-1,2-diol  benzene-1,3,5-triol  naphthalen-1-ol biphenyl4,4"diol
(phenol) (resorcinol)
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¢} Tinh chit vit li

O diéu kién thuong, ngoai trir m-crezol, cac phenol khac déu 1a chit ran. Phenol dé lau
trong khong khi d& bi hut am, ty chay rita do tao thanh dang hydrate (C:H-OH.H,O) néng
chay & 18 °C.

Mic du ¢6 nhom —OH nhung phenol it tan trong nuwde, dé tan trong mrde cua phenol &
nhiét d6 phong khoang 8,42 g/100 g nude, khu dun nong dé tan ting manh va dat téi vo han &
66 °C.

2. Tinh chat hoa hoc
@) Tinh acid yéu
Phenol 14 mét acid yéu (con goi 1a carbolic acid), trong dung dich nude phenol phan li

H
Co" 0

c@n - cfj) o
k) L

— Swrlién hop lam tang su phin cue lign két O—H.

theo cin bing:

— Anion phenolate (con goi 1a phenoxide) tao thanh cting duge én dinh hoa béi hidu tng
—C ctia nhén thom, khi gin cac nhém thé hut electron vao nhén thom 1am ting d6 én dinh nén
tinh acid tang.

OH OH OH OH OH
i i : i 0,N :rL NO,
ol CH, NO, NO,
K, 9,89 9,38 10,17 7,15 0,38

b) Phan tmg thé véao vong thom
Phenol tac dung d& dang véi nudc brom bio hod cho san phim thé ba ldn dang két tia
mau tring, néu thdm du bromine s& tao san phdm két tiia mau vang.
OH OH O

Br
@ dd Br, bVH,0 Br Br Br, du
47 —_—ins

Br Br Br

Br

Mubn thu duge san phim thé mét 14n can tién hanh trong dung méi khong phén cuc &
nhiét d thap:
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b

OH OH
OH dd Bry/CS,,0°C . f Br
O -

Br
Br,/CICH,CH,C] . H OQBI

Phan ting nitro hod thu duoc hén hop hai ddng phin o- va p-nitrophenol:

OH

OH OH
Sl I o

NO,
p-nitrophenol o-nitrophenol

Pé thu duoe san phim nitro hoa nhidu 14n cin sulfo hoé phenol trude, sau d6 nitro hoa thu
duge san pham 14 picric acid:

OH OH OH
@ S S0,H HNO; + H,80, 2 Ll
— —
O,H NO,
picric acid

San pham phan ting sulfo hod thé vao vi tii o- hodc p- phu thude vao nhidt dé:

OH
9 SO;H
H,80,,20 °C 3
OH
@ ] lloo e

OH

H,S0,, 100 °C

—_—

SO,H

166



(IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG

« Catechin 13 mét hop chit phenol ¢6 trong 14 ché xanh. Catechin ¢6 tac dung chdng oxi
ho4, diét khufn, khing vidm, ngin ngtta mdt s& bénh vé& tim mach, cao huyét ap, tidu hoa, lam
cham qua trinh 130 hoa,...

Vay hop chit phenol 1a gi va ¢d cac tinh chat dic trung nio?

» GV ¢o thé két hop trinh chidu (hoic cho HS quan sat SGK) mdt s& phenol tidu bidu
trong ti nhién duoe gidi thidu trong phin “Em cé bibt”.
Hoat déng 2. KHAI NIEM, PAC PIEM CAU TAO

GV viét hai cdng thite ctia benzyl aleohol va phenol, yéu cdu HS nhén xét vé sy gidng
nhau va khac nhau gitta hai céng thic nay, tr d6 GV dan dit d& HS dua ra khai niém vé
phenol, Iuu ¥ voi HS nhém —OH phai lién két true tiép véi vong benzene. GV khai quat kién
thite bing cac vi du vé cic hop chit phenol khéc.

« GV huéng dan HS nghién cttu SGK v& tén thong thuong ctia mét sd phenol, luu v véi
HS t&n phenol ciing duge ding d& goi tén cho phenol don gian nhat 14 CsH-OH.

* GV gidi thigu vé dic didm lidn két trong phenol, so sanh dé phan cye cua nhom —OH
ctia alcohol va phenol, tir d6 y8u cAu HS x4¢ dinh anh huéng cia nhém —OH dén tinh chét vét
1i va tinh chit hod hoc ctia phenol.

Hoat déng 3. TINH CHAT VAT LI

¢ GV gidi thiéu tinh chit vat li co ban ciia phenol hodc ¢é thé cho HS nghién ciru SGK.
GV ¢6 thé tién hanh thi nghiém hoa tan phenol trong nude & nhiét dé thuong va dun néng, tir
d6 yéu cau HS quan sat, it ra nhin xét v& tinh tan eta phenol.

« GV luu ¥ dén dde tinh cta phenol, tir d6 v8u ciu cac em cé che bidn phap bao vé khi tidp
xtc voi phenol (mic quan 4o dai, deo ging tay, kinh,...).

Hoat déng 4. TINH CHAT HOA HOC

1. Phan ung thé nguyén ti H cia nhém -OH (tinh acid cia phenol)

* GV lam thi nghi€m (hodc cho HS lam thi nghi€ém theo nhom, hodc quan sat video): Phdn
ung cua phenol véi dung dich NaOH vé Na,CO;. Yéu cau HS viét PTHH cda phan tng xay
ra, tir do it ra nhan xé&t vé tinh acid cta phenol.

GV huong dan HS tra 161 cau héi cua hoat déng:

(a1 thich cac hién firgng xay ra.

— Dung dich phenol bio hoa ban dau ¢é mau trang duc do phenol chi tan mdt phan trong
nude, phian phenol khong tan & dang nhil firong nén ¢6 mau trang duc.
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— Sau khi thém dung dich NaOH va Na,COs vio hai ong nghiém, dung dich phenol tir
méau tring duc chuyén sang trong sudt do phenol phan tmg véi hai chit trén tao mudi tan:
CgHsOH + NaOH —— CzHsONa+ H,O
C6H50H + Na;gCOg i C6H5ONa + NaHC03
« GV ¢6 thé md 1dng vé tinh acid yéu ctia phenol (44 voi HS kha, giéi): sau khi két thue
phan tng, suc khi CO, vao hai dng nghidm trén, dung dich trong ng nghidm bi duc tré lai.
GV yéu cdu HS giai thich tai sao phenol tao thanh lam duc dung dich, yéu ciu HS viét PTHH
cla phan 1ing xay ra.
« Huéng din HS rén luyén NL GQVD bing cac hoat d6ng ctng ¢b: st dung cdu héi 1 trong
SGK.

2. Phéan Ung thé & véong thom

* GV lam thi nghiém (hodc cho HS lam thi nghiém theo nhém hodc quan sat qua video
clip): Phéan timg ctia phenol v&i nude bromine. HS quan sat thi nghidm, GV ndu van dé tai sao
sau khi cho dung dich bromine vao dung dich phenol thi tao két tia mau trang, két tia mau
trang d6 1a gi. GV goi ¥ day 1a phan tmg thé vao vong thom, phan tmg vu tién thé vao vi trd sb
2, 4, 6 (ortho- vi para-). Yéu ciu HS viét PTHH ctia phan tng xay ra. HS so sanh didu kidn
phan tng thé bromine vao vong benzene, tir d6 yéu cau HS rut ra nhin xét vé khi ning phan
tmg thé nguyén tit hydrogen trong vong thom ctia phenol so véi benzene.

+ GV cho HS nghién cttu md ta thi nghidm Phdn ting nitro hod phenol — téng hop picric
acid trong SGK hodc quan sat video thi nghidém. GV gidi thidu phan tng thé vao cac vi tii o-, p-
turong trr nhu phan tng gifta phenol véi dung dich bromine. GV yéu cau HS viét PTHH ctia
phan ung xay ra.

« GV khai quat hoa vé phan tng thé vao vong thom ctia phenol, chil v nhin manh do anh
huéng ctia nhém —OH nén phan ting xay ra dé dang hon so vdi benzene. Hudng dan HS rén
luyén NL GQVD bing céc hoat dong cling ¢b: st dung cée cduhdi 2 va 3 SGK.

Hoat déng 5. UNG DUNG VA DIEU CHE

« GV giéi thidu mét sd ing dung quan trong ctia phenol va hudng dan HS vé nha tim hidu
thém cée tng dung ctia phenol trong thire té.

» GV gidi thidu quy trinh cumene dé tdng hop phenol. GV giai thich tai sao phurong phap
nay lai duge dimg phd bién trong cong nghidp d didu ¢hé phenol. GV giéi thidu thém vé
phuong phap didu ché phenol tir nhya than d4.
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Hoat déng 6. GHINHG, TONG KET

Em da hoc: GV yéu ciu HS tom tat cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nhim chét kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac cdu héi/mnhidm vu/van dé cin giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thiye hanhy... dya trén cac goi v trong SGK.

{V > HUGNG DAN TRA LOI CAU HOI TRONG SGK

1. Do anh lréng cia vong benzene nén nguyén tir hydrogen trong nhém —OH ctia phenol
linh déng homn, ¢é tinh acid yéu nén phenol ¢ thé phan tng duge véi dung dich NaOH.
Alcohol thi khong ¢6 phan ting dé do lidn két O—H trong alcohol phén cue yéu,

2. D& bromine hod benzene can xtc tic bot sit hoic mudi FeBrs; va dun nong ¢on dbi véi
phenol thi khéng cin xtic tic va phan ting xay ra & nhidt dé thuong. Do anh hwdng cia nhém
—OH dAy electron lam ting kha ning phan tGng cfia vong benzene, phan tng thé vio vong

benzene ctia phenol xay ra dé dang hon so voi benzene.

OH
Br Br
+2Br, — + 2HBr
CH;

(VI) GOI Y KIEM TRA, BANH GIA

3. OH

CH,

1. GV ¢o thé danh gia két qua hoc tap clia HS dua trén céc cdu tra 101 cia HS dbi véi cac
c4u héi trong SGK va cac cauhdi ctia GV trong tién trinh day hoe.

2. Cauhéi va bai tap goi ¥ danh gia (téi thidu 3 cau hoi/bai tip nha).
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Bai 22. ON TAP CHUONG 5

HUGNG DAN TRA LOI CAU HOI TRONG SGK
Cau 1. Bap an C.
Cau 2. Pap an A.
Cau 3. Dap an D.
Cau 4. 2) Xylitol thude loai hop chit alcohol da chite (polyalcohol) do ¢6 nhidu nhém ~OH.
b) Xylitol ¢é nhidu nhém —OH, tao lidn két hydrogen tot véi nmrde nén tan tot trong nurde,
Cau 5. Goi cong thic ctia X 1a CH,F..
Tl % vé khdi luong va khéi lwong phén tit clia X ta tinh duoc:
_%C-Mg _23,08:52 . %H-My 384.52

= =il 7= _af
12-100 12-100 1-100 1-100

_%E-My 73,0852

19-100 19-100

Vay X ¢o ¢ong thire 1a CH,Fs.
Cau 6. a) Geraniol thudc loai alcohol khong no mach hé bac mot.

b) Geraniol 12 mét alcohol, tao duge lidn két hydrogen vai ethanol vi viy tan tot trong
ethanol.

” . . . A . A - -
Cau 7. Cac ¢Ong thitc cau tao ¢o the ¢o ciia alcohol:

3 g 1
4 H,80, dic
OH N
3-methylbutan-2-ol /21\/ 4
OH T
)2&/ 4 W 2-methylbut-2-ene
L t°

2-methylbutan-2-ol
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CHUGONG 6. HOP CHAT CARBONYL - CARBOXYLIC ACID

Bai 23. HOP CHAT CARBONYL

{1>MUCTIEU

Sau bai hoc, HS sé:

— Néu duoe khai nidm hop chit carbonyl (aldehyde va ketone).

— Goi duge tén theo danh phap thay thé mot s& hop chat carbonyl don gian (C1 — C5); n
thong thwong mét vai hop chét carbonyl thudng gip.

— M6 ta duge dic didm lidn két clia nhom chite carbonyl, hinh dang phan tir ¢ia methanal,
ethanal.

— Néu duge dic diém vé tinh chét vat i (trang thai, nhist do s6i, tinh tan) ctia hop chat
carbonyl.

— Trinh bay duoe tinh chit hoa hoc cia aldehyde, ketone: phan tng khit (voi NaBH,
hoic LiAlH,); phin tng oxi hoa aldehyde (voi nudc bromine, thude thi Tollens,
Cu({OH;)/OH"); phan ung ¢éng vao nhom carbonyl (vai HCN); phan ttng tao 1odoform.

— Thire lién dwge (hodc quan sat qua video, hode qua mé ta) cac thi nghiém: phan ng
trang bac, phan ung voi Cu(OH),/OH™, phan tng tao iodoform fir acetone; md ta hién tirgng
thi nghiém, giai thich duoc tinh chat hoa hoe ctia hop chét carbonyl va xac dinh dwoe hop
chat ¢ chira nhom CHsCO™.

— Trinh bay duoc ting dung cia hop chat carbonyl va phuong phap diéu ché acetaldehyde
bing céch oxi hoa ethylene, didu ché acetone tir cumene.

{II> CHUAN BI

— M5 hinh 1dp ghép phéan tit aldehyde, ketone d& minh hoa khéi niém, cAu tao nhom chire
carbonyl.

— Dung cu, hod chét thi nghidm (hodce video dlip) ctia thi nghidm ctia phan tmg trang bac,
phan ung vo1 Cu(OH),/OH ™, phan 1rng tao 1odoform fir acetone.

{III) THONG TIN BO SUNG
1. Khii niém, danh phap, tinh chat vat li

a) Khai niem

Aldehyde, ketone 1a nhitng hop chit ¢é chira nhém chite carbonyl (>C=0), cac hop chat
nay con duoe goi 1a hop chét oxo.
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b) Danh phap

Tén theo danh phap thay thé clia cac aldehyde/ketone duge xuat phat tir tén hydrocarbor,
thém hau td tirong ing al/one. Luu vy ludn chon mach carbon dai nhit va c¢é chita nhém
carbonyl. Véi aldehyde thi danh 6 bat dau tir nhom —CHO, véi ketone duge danh sb tir phia
gin nhém C=0 hon.

0 2
4 Q 3 g1 2, 14 2
R 1 5
5 /\:‘l)ék“ 4 /\/\\\0 )J\’_r\ 3
pentan-2-one but-2-enal 3-methylenepentan-2-one  cyclohex-2-en-I-one

¢c) Tink chat vér I

— Gifta cfe phin tit aldehyde, ketone khdng ¢6 lién két hydrogen nén aldehyde, ketone ¢6
nhiét d6 s6i va nhiét 6 nong chay thap hon so véi alcohol tuong tng. Tuy vay, do ¢6 nhém
chite C=0 phan cyc lam cho phan tit aldehyde, ketone phan cire nén chiing ¢6 nhiét do séi cao
hon hydrocarbon tuong ting.

— Cée aldehyde, ketone mach ngén tan tét trong nude do tao duoe lidn két hydrogen véi
mrde, khi ting sb luong nguyén t& carbon s8 lam gbe ki mude ting 18n nén lam cho tinh
tan giam.

2. Tinh chat hoa hoc

a} Phan ung khi

Céc hop chit carbonyl ¢é theé bi khir béi cac tac nhan khit nhar NaBH.,, LiAlH,, Hy/Pt,. ..
d¢ tao thanh cac alcohol twong ting. Aldehyde bi khit tao thanh alcohol bac mot, ketone bi
khtr tao thanh alcohol bac hai.

0O OH
3w — 7
R R R H R
R'=H: aldehyde alcohol bdc I
R, R’: ketone alcohol bdc I

[H]: LiAlH, NaBH, H,/P%,...

Vi cac hop chat carbonyl khong no, néu ding tae nhan khit NaBH,, LiAlH, thi phan ting
chi xay ra & lién két C=0 con néu ding tac nhin khir Ho/Ni thi phin ting $& xay ra & ca hai
lidn két C=C va C=0.

BN CH,CH,CH,CH,0H

Vidu: CH;=CHCH,CHO -
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Néu st dung tac nhin khir 1a hén héng Zn(Hg)/HCl (phuong phip Clemmensen) hodc
hydrazine trong kidém (phuong phap Kishner-Wolff) thi aldehyde, ketone bi khir thanh
hydrocarbon:

0 ) I
"H_R' (H)

C _—

R~ R (@) R™

TO—

[H]: Zn(Hg)/HCI, H;NNHy/NaOH

b) Phan ung oxi hod
Aldehyde dé bi oxi hoa béi cac tac nhan oxi hoa théng thudng dé tao thanh carboxylic

acid tuwong ung:
: :
+ [O]
R~ H R~ OH
aldehyde carboxylic acid

[O]: BryH.O, EMnOJH', K.Cr,O7H', AgNOy#NH; (thuoc thir
Tollens), Cu(OH),/OH", thudc thir Fehling (phitc ciia ion Cu’ véi mudi
tactrate), ...

Khac vai aldehyde, ketone khong bi oxi hoa bé cac tie nhan oxi hoa thong thwong. Vi
vy, ¢6 thé st dung mot s thude thir dic trung nhw Tollens, Fehling d phén bidt aldehyde
vo1 ketone.

Khi ding cac chat oxi hoa manh, ketone bi cat mach & hai bén nhém C=0 tao thanh hén

hop cac carboxylic acid.

% . RCOOH +R'CH,COOH + RCH,COOH + R'COOH

4]
R_,C, R
[O]: K,Cr,0/H HNO,, ..

¢} Phan ung cong
Do lién két C=0 phin cue, nguyén tit carbon mang dién tich duwong nén céc tic nhin
nucleophile ¢é thé céng vao hop chit carbonyl (phan tng ¢dng nucleophile):

R
R R_OH®)

o + H—-Y ——
Rl

.

5 & i

X—Y) R" Y
H-Y- H-OH, H-X, H-OC,H;, H-CN, H-SO;Na;
X-Y: BrMg—CH;, NaC=CH, ...

Cac phan tng cong nucleophile dac trung la phan tng cong medc, cong alcohol, cong
HCN, ¢ong hop chéit co magienium.
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d} Phan ung idoform

Céac hop chit carbonyl ¢é nhém methyl canh nhém carbonyl (CH:CO-) ¢6 thé bi thé bdi
cac nguyén tir halogen trong méi trudng kidm. Phin tng vdi iodine tao sin phdm két tia
iodoform nén phan tng nay duge goi 14 phdn ing iodoform va duoe ding d& nhin biét cac
nhom methyl canh nhom carbonyl.

Phéan trng xay ra qua hai giai doan:
R-C-CH, 208 | R ccr, M | CHCIL, + RCOONa
I Il
0O O iodoform
(két tia mou ving)

Ngoai aldehyde, ketone thi céc alcohol ¢6 nhom CH;—CHOH- ciling ¢o phan ting
iodoform do ching bi oxi hoa thanh hop chit carbonyl trong ting CH;CO—béi I,;OH- ¢é tinh
oxi hoa. Do vay ¢o thé dung phan ting nay dé phan biét cac alcohol ¢é nhém CH;—~CHOH-.
Vi du: ¢6 thé phan bidt CH-OH va C,HsOH bang phan tng iodoform.

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC

Hoat déng 1. KHOIBONG

Aldehyde, ketone 14 hai hop chit carbonyl phd bién trong tw nhién: cée aldehyde, ketone
tao nén mui thom dic trung cla nhidu loai déng vit, thue vat (tinh diu ctia nhidu loai thwe
vét, tuyén thom ctia xa huong,...). Nhidu aldehyde, ketone dong vai trd quan trong déi voi co
thd con ngudi: t& bao trong véng mac giup mit tiép nhin 4nh sing duoe tao thanh tir
aldehyde, cac hormone gidi tinh nam va nif la cac ketone.

Vay hop chit carbonyl ¢é ciu tao nhu thé nao, cac tinh chat dic trung cta ching 14 gi?

GV ¢6 th két hop trinh chiéu (hodic cho HS quan sat SGK) cc hop chét carbonyl phd
bién trong tir nhién duge gidi thidu trong phin “Em ¢d biét”,

Hoat déng 2. KHAI NIEM, DANH PHAP, PAC PIEM CAU TAO

« GV viét hai cong thic cta aldehyde, ketone (cé thé dung 2 chit cinnamaldehyde va
menthone), yau ciu HS nhin xét vé su gidng nhau va khac nhau gitta hai ¢6ng thiie nay, tir d6
GV dan dit & HS dua ra khai niém vé aldehyde va ketone.

« GV huéng din HS nghién ctiru SGK v& t8n goi cta aldehyde, ketone. Cho HS vén dung
d& goi tén mét s6 hop chat aldehyde, ketone.

« GV cho HS tién hanh hoat dong nhém: cho cic nhom viét ¢dng thite va goi tén cac
aldehyde, ketone bing cach thue hidn theo ndi dung cau hdi 1 va 2 SGK.

« GV cho HS lip ghép md hinh nhém carbonyl, gidi thidu vé dic didm cta lidn két
carbonyl, tit phén tich v& dic didm lién két (chita lién két d6i C=0 phin cuc), GV din dit HS
i doan anh hudng ctia nhém carbonyl dén tinh chit vat 1i (khéng tao duge lidn két hydrogen
nhung do phén ti phin cwe nén lam nhidt d8 séi cao hon hydrocarbon twong ting) va tinh chét
ho# hoe ctia hop chit carbonyl (phin tng ¢dng twong tur alkene, phan ting oxi hoa — khi).
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Hoat déng 3. TINH CHAT VAT LI

» GV hiréng dan HS thue hién hoat dong:

Cho biét cée hop chit dudi day ¢6 khéi luong phin ti gin tuong durong nhau va ¢é nhiét
do so1 nhur sau:

CH,CH,CH,CH, CH,CH,CHO CH,;CH,CH,0H
t, (°C): 0,5 49 97.1

So sanh nhiét do s6i ctia hop chét carbonyl vai alkane va alcohol ¢6 khéi luong phén ti
twong duong. Dua vao kha ning tao 1ién két hydrogen va sy phén cure ctia phéin tir dé giai thich.

Hop chit carbonyl khéng tao duwge lidn két hydrogen giita cic phin ti nén ¢é nhiét do sbi
thip hon aleohol. Tuy nhién do ¢d lién két C=0 phén cue lam cho phén tit hop chét carbonyl
phan cyc, twong tac van der Waals manh hon nén c¢o nhigt do sd1 cao hon alkane tirong tng.

« GV huwéng dan HS nghién cttu Bang 23.1 SGK, véu cau HS tim hidu quy 1uit vé sw anh
huéng ctia khdi luong phin ti aldehyde, ketone dén nhist d6 séi va tinh tan; giai thich (dwa
vao lidn két hydrogen, lire van der Waals). Yéu cau HS giai thich duge tai sao cac aldehyde
mach ngan thi tan t6t trong nude, khi ting khéi luong phén ti thi tinh tan giam.

Hoat déng 4. TINH CHAT HOA HOC

1. Phan ung khu

+ GV giéi thidu aldehyde, ketone ¢6 nhom chite C=0, 1ién két ddi nay trong tir alkene, ¢é
thé tham gia phan ting céng vaéi hydrogen xuc tac kim loai Ni, Pt Tt dé yéu cau HS viét
PTHH cua phan tng cdng hydrogen vao aldehyde, ketone (vi duy: HCHO, CH;COCH;). T
cac phan ting HS vira vidt, yéu cdu HS xée dinh céc aldehyde, ketone 1a chit khit hay chét oxi
hod, tir d6 yéu cau HS xédc dinh duge phin tng nay 14 phan tng khit cia aldehyde/ketone.

GV gidgi thigu thém aldehyde, ketone ¢o thé khit bdi cac tac nhan NaBH,, LiAlH., san
phAm phan 1ing tuong tw nhw véi Hy/NL. Tir dé, GV véu ciu HS khai quat: aldehyde bi khi
thu duge aleohol bac I, ketone by khir thu duroe alcohol bac I1.

« Huong dan HS rén luyén NL GQVD bing céc hoat dong cting ¢d: st dung cce ciu héi 3
SGK.

2. Phan uUng oxi hoa aldehyde

« GV giéi thidu vé so db chung ctia phan tng oxi hod aldehyde, gidi thidu cc tac nhan oxi
hoé théng dung (mede bromine, thude thit Tollens, Cu(OH),).

* GV lam thi nghiém (hodc cho HS lam thi nghiém theo nhém hodc quan sat qua video
clip): Phan wng ctia aldehyde véi thude thir Tollens.

GV yéu cdu HS quan sat edc hidn tirong xay ra trong thi nghim.

GV viét phuong trinh téng quéit ctia phan ting aldehyde véi thude thir Tollens.

Il



GV huong dan HS tra 161 cauhéi cua hoat dong:
Giai thich hién tuong quan st duwge va viét PTHH cla phin tmg xay ra.

K&t tiia ban dau 14 Ag,0O, sau dé cac chit nay bi hoa tan trong ammonia do tao phuie;
2AgNO; + 2NaOH — Ag,0 + 2NaNO; + H;O
Agy0 + 4NH;z; + H:O — 2[Ag(NH3),]"OH"

CH3;CHO + 2[Ag(NH;);]JOH — CH;COONH, + 2Ag + 3NH; + H;O

« GV gidi thidu thém ting dung ctia phan tmg trang bac trong thie té.

* GV lam thi nghiém, HS quan sat (hodc cho HS nghién ctru thi nghiém theo mo ta trong
SGK hoic quan sat qua video thi nghiém) Phdn wng oxi hod aldehyde bang copper(Il
hydroxide.

GV viét PTHH dang téng quat cfia phin tmg aldehyde voi Cu(OH),.

GV huéng dan HS tra 161 cau héi cua hoat dong:

1. Khi cho dung dich CuSO, vao dung dich NaOH, hon hgp tao két tiia mau xanh lam,
ket tua do la chat gi?

2. Viét PTHH ctia chc phan tmg xiy ra trong thi nghiém trén.

1. Khi cho dung dich CuSO, vao hdn hop s& tao két tha Cu(OH), & dang huyén phu keo:

Cu*t+20H — Cu(OH),

2. HCHO + 2Cu(OH), + NaOH ——s HCOONa + 2CuOH + H,0

2CH0H 25 C0 + HyO

GV khai quat hoa vé phan tng oxi hoa ctia aldehyde, ¢hii v nhan manh ketone khéng bi
ox1 hoa bdi cac tac nhan oxi hoa thong thuong. Huong dan HS rén luyén NL GQVD béng cac
hoat dong cung ¢o: st dung cau hoi 4 SGK.
3. Phan ting céng

GV phén tich lidn két déi C=0 ¢d su tuong déng voi alkene, c6 thé tham gia phan ting
cong. GV viet mau ve so do chung phan ung cong HCN cua aldehyde, ketone, sau do yeu cau
HS hoan thanh cac phan tng ¢éng HCN cuia acetaldehyde va acetone.
4. Phan dUng tao iodoform

GV giéi thidu nhiing nguyén ti hydrogen carth nhém carbonyl dé tham gia phan tng thé
béi nguysn ti halogen. GV viét PTHH dang tdng quat ctia phén tmg iodoform.

* GV lam thi nghiém (hoéc cho HS nghién ciru thi nghiém theo mo ta trong SGK hoéc
quan sat qua video thi nghiém) Phdn ung tqo iodoform tir acetone.
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HS quan sat thi nghiém, xac dinh két tia vang 14 gi, tir 46 yéu cau HS viét PTHH ctia phan
tmg xay ra. Yéu cau HS rit ra nhin xét dic didm cta cde hop chat carbonyl ¢o thé tham gia
phén 1tng tao iodoform.

« GV khi quat hoa v& phan tng iodoform. Hudng dan HS rén luyén NL GQVD bing cac
hoat déng cting cd: st dung cac cAu hdi 5 va 6 SGK.

Hoat déng 5. UNG DUNG VA BIEU CHE

« GV gidi thidu mét sé tng dung quan trong cia formaldehyde, acetaldehyde va acetone.
Hudng dan HS vé nha tim hidu thém cée tng dung clia cie hop chit carbonyl trong thuc té
(vat lidu nhwa duoc san xuat tir nhua phenolformaldehyde, melamine, huong lidu, mi phim
chira aldehyde, ketone,..).

GV nhic lai quy trinh cumene d2 tdng hop phenol va acetone. Yéu ciu HS giai thich tai
sa0 phuong phap nay lai duoc ding phd bién trong cdng nghiédp dé didu ché acetone. GV gidi
thidu thém vé mdt s phuong phap didu ché formaldehyde, acetaldehyde.

Hoat déng 6. GHI NHG, TONG KET

Em da hoc: GV véu cau HS tom tit cac ndi dung d3 hoc hodc cac hinh thite hoat dong
khac nham chot kien thire, ki ndng c¢o ban cua bai hoc.

Em c6 thé: GV dua ra cac cdu héi/mhidm vu/van dé cin giai quyét nham khuyén khich HS
phat huy NL sang tao/van dung/thuc hanby/... dia trén cac goi v trong SGK.

(V> HUGNG DAN TRA LOI CAU HOI TRONG SGK

1.
O
butanal 2-methylpropanal butan-2-one
2. a) propanal b) 3-methylbut-2-enal ¢) pentan-2-one d) 3-methylbutan-2-one

O

~"0 )\/%0 /\)OK \H\

3. Khit cta cac aldehyde bdi NaBH4 s€ tao thanh cac alcohol béc I, ketone tao thanh
alcohol bac II:

3)\/~§0 DB ~"0H b)\/&z;o ﬂ \/}\/OH

O OH 0O - OH
R . W N d)\HK . ¥ \rK
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4. a) HCHO + 2[Ag(NH:)]OH __, HCOONH, + 2Ag + 3NH; + H,0 (1)

HCOONH, + 2[Ag(NH3),]JOH —s CO, + 2Ag + SNH; + 2H,0 (2)

HS cé thé chi viét duoe phan ting (1), GV ¢é thé giai thich thém ring sau khi tao thanh
mudi HCOONH,, gbc formiate ¢6 nhom chite aldehyde nén bi oxi hoa tiép va GV viét bd
sung phan tng (2).

b) HCHO +2Cu(OH), + NaOH ", HCOONa + Cu,O + 3H,0

5, a) HCHO + HCN __y HCH(CN)OH

b) CH;CHO + 3I; + 4NaOH — CHIs + (CH3);CHCOONa + 3Nal + 3H,0
6. b) va ¢) co the tham gia phan tmg iodoform do ¢é nhém CH:CO— trong phén t.

{VI> GOI Y KIEM TRA, BANH GIA

1. GV ¢6 thé danh gid két qua hoc tAp clia HS dua trén che ciu tra 101 ciia HS dbi véi cac
cau héi trong SGK va cac cduhdi ctia GV trong tién trinh day hoc.

2. CAuhéi va bai tip goi v danh gia (t6i thidu 3 ciu héi/bai tip nhd).
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Bai 24. CARBOXYLIC ACID

{1 )MUCTIEU

Sau bai hoc, HS sé:

— Néu duge khéi nidm vé carboxylic acid.

— Viét duge cong thic cau tao va goi duoc tén mot so acid theo danh phap thay thé
{C1 — C5) va mdt vai acid thiwong gap theo tén thong thirong.

— Trinh bay duge dac didm céu tao va hinh dang phéan ¥ acetic acid.

— N8u va giai thich duoc dic didm vé tinh chat vat li (trang thai, nhidt d s6i, tinh tan) cta
carboxylic acid.

— Trinh bay duoc tinh chat hoa hoc co ban cta carboxylic acid: Thé hién tinh acid
(phan ung véi chat chi thi, phan ung véi kim loai, oxide kim loai, base, mudi) va phan ting
ester hoa.

— Thue hidn duoe thi nghidm v& phin tng cfia acetic acid (hodc citric acid) voi quy tim,
sodium carbonate (hoic calcium carbonate), magnesium,; diéu ché ethyl acetate (hodc quan sat
qua video thi nghiém); mé ta duge cac hién tuong thi nghiém va giai thich duge tinh chit hoa
hoc cuia carboxylic acid.

— Trinh bay duoc ing dung ctia mdt s6 carboxylic acid théng dung va phuong phap didu
ché carboxylic acid (didu ché acetic acid bang phuong phap 18n men gidm va phan ting oxi
hoa alkane).

{II) CHUAN BI

— MBS hinh lip ghép phin tir acetic acid d8 minh hoa khai nidm, cdu tao nhém chie
carboxyl va carboxylic acid.

— Dung cu, hoa chit cta thi nghiém: phin tng cta acetic acid véi quy tim, sodium
carbonate, magnesium; video thi nghiém diéu ché ethyl acetate.

(III) THONG TIN BO SUNG
1. Khai niém, danh phap, tinh chat vatli

a) Khai niem

Carboxylie acid 14 cac hop chét hitu co trong phén t ¢6 chira nhém chie carboxyl
(—COOH) lién két véi hydrogen hodc gde hydrocarbon (R).

Nguyén tir carbon ctia nhém carboxyl & dang lai hoa sp® va ¢ dang hinh hoc tam giac
phing véi cae gde lidn két gin bang 120°.
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E nhom carboxyl o
R
(H) il

OH
carboxylic acid

Coéng thiic ctia acid thuong duoe viét & dang thu gon 18 RCOOH hay RCO,H.
« Dua vao ban chit gbe hydrocarbon lién két voi nhom carboxyl ¢6 thé chia 1am ba loai: no,
khéng no va thom.
— Acid no (R 14 gb¢ no): HCOOH, CH;COOH.
— Acid khéng no (R ¢é chira lién két boi); CH,=CHCOOH.
— Acid thom (R ¢o6 chira nhan thom): CsHsCOOH.
« Dua vao s6 nhom carboxyl trong phéan tit, ¢6 thé chia thanh hop chdt mono-, di-, tri- hay
polycarboxylic acid.

R(COOH),
Vi du
COOH
COOH
CH,COOH |
COOH HOOC COOH
monocarboxylic acid dicarboxylic acid tricarboxylic acid

b) Danh phap

Tén thay thé ctia carboxylic acid duge xuat phat tir tén hydrocarborn, thdm hiu tb oic. Luu
y ludn chon mach carbon dai nhit va ¢6 chira nhém carboxyl, danh s6 bit dau tir nhom
~COOH:

4 2 4
~~~~coog  HOOC_~coom yCOo0H
pentanoic acid butanedioic acid but-3-envic acid
2 4
ﬁ/\‘COOH
5
3-methylenepentanoic acid 3-ethyl-4-methyl pentanoic acid

Véi cac acid c6 nhém —COOH lign két véi mach vong thi goi tén nhu sau:
Tén hydrocarbon mach vong + carboxylic acid
Vi cac acid mach hé ¢o tir ba nhom —COOH tré 18n thi duge goi tén nhar sau:
Tén hydrocarbon twong ung (khong tinh nhom —COOH) + tri(tetra, ... Jearboxylic acid
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Vi du
COOH COOH

1
@ COOH @
1 3
HOOC)\Z/\COOH HOOC 3COOH

cyclohexanecarboxylic acid  propane-1,1, 3-tricarboxylic acid benzene-1,3, 5-tricarboxylic acid

¢} Tinh chat var li

Carboxylic acid ¢é thé tao thanh hai dang lidn két hydrogen: dang lién phin t& thong
thtrtimg va dang dimer trong do hai phan tir acid liér} két véi nhau thanh timg cp. Cac dang
lién két hydrogen nay giai thich nhiét do sdi tirong doi cao cia carboxylic acid so vdi alcohol
va cac hop chat khac.
2. Tinh chat hoa hoc

a) Tinh acid

Khi acid hoa tan trong mrde, carboxylic acid phanli tao thanh ion carboxylate va H;O™:

R—ﬁf—OH + H,0 —= R—(|:|J—0@+ H,0%
0
Hang s6 cén bang phan 1i acid:
_ [RCOO™[H;0*]
: [RCOOH]
K, cang 16n hay pK, cang nhé (pK,=—1gK,) thi lite acid cang manh.

P&l vai cac carboxylic acid théng thudng, hing sb cén bing phin li acid thudng nim
trong khoang 10— 107 (pK,~ 4 —5):

as 1l P i

\\\ . fz’f- _\‘\_ J,,J'L_“ o /J‘J\\
—t OH & OH el OH
pK, =419 pKL, =476 PK = 4,87

Ngoai trir formic acid, cag¢jacid no|khac ti|1¢ phan fir agrdbrphan li ¢hi khoang |1 %/ (trong
dung"dith 0 1M, do Wiy /carbexylic 14 mat acid yéu:

ol - Phzn tram phan i

% (dung dich 0,1M)
HCOOH 1,810~ 4,2
CH-COOH 1,8-107° L3
CH-CH,COOH 1,3-107° )
CH-CH,CH,COOH 5= 167 1,2
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Tuy viy, carboxylic acid ¢6 day du tinh chat cia mdt acid nhw 1am chuyén mau chat chi
thi acid, phantng dugc voi kim loai, oxide kim loai, base, mudi carbonate, ...

Nguyén nhén tinh acid ciia cacboxylic acid duoe giai thich chi véu 1 do su én dinh cta
base lién hop carboxylate, ion nay duge n dinh béi hai céu tric céng hudng:

(@]
o;
)]

\
/,:
b
|

P .
= Q'

D&l voi diy acid no, khi gin cac nhom thé hit electron s& lam ting tinh acid cla
carboxylic acid. Vi du: khi gin thém nguyn tit halogen vao phan tit acid thi tinh acid ting.
Tinh acid cang ting khi vi tri ctia nguyén it halogen cang gin nhém —COOH va sb luong
nguyén tir halogen cang nhidu. Didu nay duoe giai thich dua trén céc hidu tmg hut electron
clia cac nguyén ti chlorine lam cho lidn k&t O-H phin cue ciing nhir 1am &n dinh ion
carboxylate.

O Cl o) Cl 0 Cl 0
—4 — —4 c
OH OH ol OH cl’ OH
pK, =48 PR, =29 K, =13 K, =09
O 0
P e e P S
pPK, =29 pK, =41 pK,=45

Céc acid khong no thwrong ¢o tinh acid manh hon acid no tuong ting. Vi du
CH;CH,COOH CH,=CHCOOH CH=CCOOH
pKa 4,9 4,3 1,84
P&l voi day acid thom, khi gin cie nhém thé hit eletron s lam tang tinh acid con gin cac

nhém thé diy electron s& lam giam tinh acid. Tuy nhién, cn chl ¥ ring & vi tri ortho dl gin
nhém diy hay hit electron thi thudng tinh acid ddu ting (do anh hudng ctia hidu ting ortho):

: O
Z
OH

—-NO,

—CHO

—Cl1

—CH;

3.4

3,8

4,0

4,2

4,3

4,5
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COOH COOH COOH COOH COOH COOH

FETFE E

)|

pK, 3,60 38 3,98 3,98 4,08 4,54

Chu y: pK, cta acid phu thude vao mot sd diéu kidn dic bidt 1a dung moi, khi thay dbi
dung méi thi hing sd pK, s& thay dbi. Do vy khi so sanh tinh acid ¢én so sanh trong cling
médt didu kién.

b) Phan ung ester hod
Carboxylic acid ¢6 thé phan tng véi alcohol tao thanh san pham ester theo phan ting sau:

RCOOH + R'OCH RCOOR' + H,0

=

Phan tmg nay duge goi 1a phdn tng ester hod, phan tmg c¢6 dic diém 1a xay ra chim,
thuan nghich. Phan ting thuong dwrge xtic tac bai acid va dun nong.

Pé phan ting chuyén dich v& phia tao ester, ngudi ta ¢6 thé ting néng d6 ctia hai chit dau
(acid va alcohol) déng thoi cit ester ra khéi hén hop phéan tng.

Co ché clia phin tng ester hoa gom hai giai doan chinh 14 ¢ng nucleophile phan ti
alcohol vao nhéom carboxyl da dirge hoat hoa bdi xtic tac acid; giai doan hai la tach mrde tir
san pham cong tao ester & dang proton hoa, sau do tach H™ dé tao san pham ester:

oH OH OH
R—c,  E. R—C\'C:%)’/—I;OH R ¢ BR
s \0 | ﬁ
O H OH
o OH OH
4 e |
R—C = B g R—C—O-R
OR’ or % OH,

Céc giai doan ctia phan ting ester hoa déu xay ra thuin nghich do vy phan tng téng thé 1a
phéan wng thuin nghich.

Khi thay d8i gbc hydrocarbon ctia acid va alcohol khac nhau s& thu duogc cac ester ¢
huong vi trai c¢dy, hoa qua khac nhau. Vi viy, ester duoce tng dung kha phd bién trong linh
virc hrrong ligu, thue phﬁm:
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Cong thiic Tén goi Mui déc trung
HCOOCH;CH(CHs), isobutyl methanoate Dan
CH,COO[CH;];CH; propyl ethanoate Lé
CH;COO[CH,],CH(CHs); isopentyl ethanoate Chubi
CH,;COO[CH;};CH; octyl ethanoate Cam
CH,CH,COO|CH;]+CHj5 pentyl propanoate Dao
CH;[CH;];,COOCH; methyl butanoate Tao
CH;[CH;],COOCH,CH; ethyl butanoate Dira

Pé tang hidu suat phan tng ester hod, ¢é thé thay thé carboxylic acid bang cac dan xuit
clia chung nhu acyl halide (RCOX) hodc acid anhydride (RCO),0.

{IV> GOI Y TO CHUC CAC HOAT BONG DAY, HOC
Hoat déng 1. KHOI BONG

V1 chua ctia giﬁm, sita chua va cac loal qua nhw khé, chanh, tho, me,.... déu 14 do trong
thanh phin cé carboxylic acid. Carboxylic acid cling duge tim thdy trong nhiéu loai
dige phim duge st dung d& didu tr nhidu loai bénh (vi du: thube giam dau aspirin ¢6
chira acetylsalicylic acid). Vay, carboxylic acid ¢6 cau tao nhu thé nio va ¢d cac tinh chét dic
trung gi?

GV ¢6 th két hop trinh chidu (hodc cho HS quan sat SGK) cac hop chét carboxylic acid
phd bién trong tw nhién duge gidi thidu trong phan “Em cb bidt”.

Hoat déng 2. KHAI NIEM, DANH PHAP, BAC PIEM CAU TAO
» GV huéng dan HS thue hién hoat ddng:
Nhiéu carboxylic acid tdn tai trong tir nhién. Hay nhan xet dac diém chung v& ciu tao clia
cac carboxylic acid dudi day:
HCOOH CH,COOH CH,CH,CH,COOH (|.‘,00H
COOH
Jormic acid acetic acid butyric acid oxalic acid
(¢é trong noc kién) (cé trong gidm) (¢ trong bo) (¢c6 trong qud khé)
Y&u cdu HS nhin xét vé su gidng nhau giita cac c¢ong thic nay (déu ¢6 nhém —COOH), tir
d6 dan dat d& HS dua ra khai nidm vé carboxylic acid.
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« GV hudng dan HS nghién ciiu SGK vé tén goi theo danh phap thay thé cta carboxylic
acid. Cho HS van dung dé goi tén mot %) carboxylic acid.

D&l v6i danh phap thong thudng cta acid, GV cho HS 1ién hé voi t8n goi théng thudng
ctia aldehyde. Luu ¥ véi HS tén goi nay thuong duoe xuat phat tir ngudn gbe tim ra chiing
trong tir nhién (tén Latinh hodc t8n Hy Lap cia cac dong vat, thure vat ¢o chira cac acid do).

« GV cho HS tién hanh hoat dong nhém: cho cac nhom viét ¢dng thie va goi tén cac
carboxylic acid bﬁng cach thye hién theo nd1 dung cdu héi 1 va 2 SGK.

* GV cho HS lip ghép mb hinh nhém carboxyl hoic phan tit acetic acid, GV gidi thidu vé
dac didm cia lidn két carboxyl, tir phén tich v& dac didm lién két, GV dan dit HS du do4n anh
huréng cia nhém carboxyl dén tinh chat vt li (tao duge lidn két hydrogen nén ¢6 nhiét do soi
cao) va tinh chat hoa hoc ddc trung ctia carboxylic acid (dw doan kha nang phén cuc cta lidn
két —OH so véi alcohol, tir d6 rit ra két ludn vé tinh acid do nguyén tit hydrogen linh dong ¢é
thé phanli thanh H).

Hoat déng 3. TINH CHAT VAT LI
» GV hréng dan HS thue hién hoat dong:

Tai sao trong cac hop chét hitu co ¢6 phan ti khdi x4p xi nhau dudi day, carboxylic acid
co nhigt d6 s6i cao nhit?

Loai hop chit alkane aldehyde alcohol carboxylic acid
Céng thitc cAutao | CH,CH,CH,CH; CH,CH,CHO CH5CH,CH,OH CH:COOH
M 58 58 60 60
(0 0,5 49 952 118

Y&u cAu HS gidi thich tai sao acid lai ¢6 nhidt dd séi cao dura trén lidn két hydrogen. GV
cung cép thém théng tin vé lidn két hydrogen gitta hai phin t acid (dang dimer), do viy cén
cung cép nhidu ning luong hon dé tach duoc cac phin ti acid ra khdi nhau nén carboxylic
acid c6 nhidt d6 s6i cao nhat.

« GV hudng dan HS nghién ctru Bang 24.2 SGK, véu cau HS tim hidu quy luft vé su phu
thude gitia khoi lwong phéan i cta acid va nhiét dd s6i1, tinh tan; giai thich (dwra vao lién kbt
hydrogen, lire van der Waals), Yéu cau HS giai thich duoe tai sao cie acid mach ngén thi tan
tot trong nude, khi ting khéi lwong phén ti thi tinh tan giam.
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Hoat déng 4. TINH CHAT HOA HOC

1.Tinh acid
* GV hudéng dan HS thue hién hoat dong trong SGK:

Trong dung dich nude, carboxylic acid phan i khéng hoan toan theo cén bang:

Q 2
—... tHO = - +H,0"
rCon " G i
carboxylic acid ion carboxylate

Hang $6 phén li acid ctia mét sb carboxylic acid duoc cho trong Bang 24.3 SGK.

Hay nhin xét vé kha nang phén li cua carboxylic acid. Ching 1 cdc acid manh hay yéu
va ¢ 6 cde phan ung dic trung néao ?

Sau khi phén tich vé dic didm chu tao cia nhém —COOH & trén va kién thire vé carboxylic
acid d3 hoc & 16p 8, GV yéu cdu HS viét phuong trinh phén li cta carboxylic acid. GV cho
HS quan sat Bang 24.3 SGK, dua vao phén tram phén i ¢tia cic acid, yéu cdu HS nhén xét
xem carboxylic acid 14 acid manh hay acid yéu.

GV véu cdu HS nhic lai mét s6 phan tmg hoa hoc dic trung thé hidn tinh acid cta
carboxylic acid.

» HS lam thi nghiém theo nhom: Tinh acid ctia acetic acid.

HS quan sét hién trong trong cac thi nghidm, déi véi timg thi nghidm, sau khi két thiic GV
yéu cau HS néu hién tuong xiy ra trong 6ng nghidm la gi, tir 46 yéu cau HS viét PTHH cia
phan ing xay ra.

GV chét kién thitc bang cach viét so dd chung vé tinh acid cla carboxylic acid (viét &
dang téng quat RCOOH), GV ¢6 thé viét chat diu va yéu cdu HS hoan thanh san phim cta
cac phan ung.

« Huéng din HS rén luyén NL GQVD bing céc hoat dong cting ¢b: st dung cac cau héi 3, 4
trong SGK.

2. Phan ung ester hoa

* GV cho HS xem video clip (hodc nghién cuiru thi nghiém theo mo ta trong SGK):
Phan tmg ester hod — diéu ché ethyl acetate, hirdng dan HS tra 161 cdu héi ctia hoat déng:

1. M6 ta hién tuong, viét PTHH cua phan ting ester hoa xay ra trong thi nghiém trén.

2. Vai tro ctia sulfuric acid trong thi nghiém trén la gi?

1. Sau khi k&t thic phan tng, rét hdn hop sang 6ng nghiém chita 5 mL dung dich mudi an
bio hoa thay chat 16ng tach thanh hai 1p, 16p chit 1éng ndi & phin trén 6ng nghiém 1a ethyl
acetate (CH;COOC,Hs).

H,80, dic
CH,COOH + C,II;OH ——= CH,CO0C,H; +H,0
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2. Sulfuric acid déng vai tro 1a chit xuc tac trong phan tng ester hoa.

* GV gg1 vy cho HS phan ung tach ra mét phéan tir mrde trong do acid sé bi tach nhém OH,
alcohol b1 tach nguyén tir hydrogen. GV chll v cho HS phan ttng trén la thuan nghich, tir do
yéu céu HS viét PTHH ctia phan tng xay ra trong thi nghiém trén va rit ra PTHH ctia phan
tmg tong quat ctia phan 1ng ester hoa.

GV cho HS hoan thién so dé chung ctia phan tng ester hod, GV luu ¥ v& xtic tac va dic
diém ctia phan tng ester hoa.

GV ¢6 thé lién hé dén san pham ctia phan tng ester hoa duge sit dung trong ¢ong nghiép
thue ph§m, hurong ligu.

« GV huéng din HS rén luyén NL GQVD bing cac hoat déng cting ¢d: st dung céc ciu
hé1 5, 6 trong SGK.

Hoat déng 5. BIEU CHE VA UNG DUNG

« GV gidi thidu mdt s6 phuong phéap didu ché carboxylic acid (formic acid, acetic acid).
GV giao nhidm vu hoe tip cho HS tim hiéu v& quy trinh 18n men gidm d& lam gidm an tai nha.

« GV giéi thidu mot sb tmg dung quan trong ctia carboxylic acid. Huéng dan HS thue hién
hoat dong:

Em hiy tim hi¢u va trinh bay ting dung ctia mdt carboxylic acid.

Goi y:

Chdt réy rika: Chc mudi Na, K clia acid béo nhu lauric acid - C12, myristic acid - Cl4,
palmitic acid - C16, stearic acid - C18, oleic acid - C18 khong no,... dige st dung lam xa
phong, chat tiy ria.

Céng nghé thue pham: Acid hitu co ¢6 vai tro quan trong trong nganh coéng nghiép thue
phim do chung anh huéng dén vi, mui thom, mau sic va do én dinh cta cac loai thuwe
pham. Ching ¢6 thé & dang acid tir nhién ¢o trong trai cdy va rau qua (citric acid trong trai
cdy, malic acid trong nho va tao, mudi oxalic acid trong rau mui tiy, bdng cii xanh) hodc
duwoe bd sung nhan tao dudi dang chit acid hoa (citric acid), chat bao quan (propionic acid,
benzoic acid), chit nhii hod (axit tartaric acid), chit chdng oxi hoé (ascorbic acid). Ngoai ra,
cac dan xuat nhir ester cling duge sit dung lam chét tao mui trong thue phﬁm.

Dung méi: acetic acid va ester cua no (methyl acetate, ethyl acetate, 1sopropyl acetate,
ethylhexyl acetate) duoge st dung phd bién lam dung méi trong cong nghiép.

Vit liéu polymer: Nhidu acid duge st dung d8 téng hop cac vat lidu polymer nhu
methacrylic acid (tdng hop thuy tinh hitu ¢o), adipic acid (tong hop nilon 6,6), terephathalic
acid (tong hop nhwa PET),. ..
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Dugc phim: Nhidu acid carboxylic va dan xuét ciia nd duge st dung trong linh vue duge
phAm nhw salicylic acid (tdng hop aspirin, methyl salicylate), ibuprofen (thude ha sét), folic
acid (phthalic acid) (tdng hop DEP — thude ¢hdéng con tring dét),. ..

Hurong lidu va mi pham: céc ester tong hop tir carboxylic acid 1a cac duge st dung lam
chiit tao mui va huong lidu phd bién trong ¢dng nghiép mi phim, nude hoa, chiit khiy mii.

Hoat déng 6. GHINHG, TONG KET

Em da hoc: GV yéu cdu HS tém tiat cac ndi dung di hoc hodc cac hinh thire hoat dong
khéc nham chbt kién thire, ki ning co ban ctia bai hoe.

Em c6 thé: GV dua ra cac cau héi/mhidm vuivan dé cin giai quydt nham khuyén khich HS
phat huy NL sang tao/van dung/thire hanhy/... dira trén cac gaoi v trong SGK.

{V > HUGNG DAN TRA L&I CAU HOI TRONG SGK

1.
butanoic acid 2-methylpropanoic acid
2. a) pentanoic acid b) but-3-enoic acid
O 0
\/\)%H MH
¢) 2-methylbutanoic acid d) 2,2-dimethylpropanoic acid
0 O

o > on

3. @) 2CH;COOH + Ca —> (CH5CO0)%Ca+ H,
b) 2CH;COOH + Cu(OH), —» (CH5COO),Cu + 2H,0
¢) 2CH;COOH + CaQ —» (CH:CO0),Ca + H,0

d) 2CH;COOH + K,CO3 —» 2CH;COO0K + CO; + Hy0
4. a) Khi ¢6 ¢in mau tring (thanh phéan chinh 14 CaCOs) bam & day 4m dun mede, voi
mude, thidt bi vé sinh,... ¢d thé ding gidm dé loai bd cac vét cin nay do giam co chita acetic
acid s&€ hoa tan CaCOs; theo phan tng sau:
2CH;COOH + CaC0O3 —» (CH3C0O0);Ca+ CO;z + H,O
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b) Céc dd biang déng sau mot thoi gian dé trong khong khi thuong bi xin mau do déng kim
loai bi oxi hoa béi oxygen khéng khi tao thanh gi ddng (Cu0), d2 loai bé 1op gi ddng nay ¢b
thé dung giam lau cac dd ddng nay lam chung sang bong trd lai do xay ra phan tng giita
acetic acid v6i CuO trong gi déng:

CH;COOH + CuO —» (CH5CO0),Cu + H,0

5. PTHH ctia phan tng diéu ché methy] butyrate tir acid va alcohol tuong tng:

H,S0, dic, °
CH,CH,CH,COOH + CH,0H ==———== CH,CH,CH,COOCH, + I,O

6.
COOH COOCH,
OH H,S0, dac, t* OH
+ CH30H e — + H20
salicylic acid ~ methanol methyl salicylate

{VI) GOI Y KIEM TRA, BANH GIA

1. GV ¢o thé danh gia két qua hoc tap clia HS dua trén cic cdu tra 101 cia HS dbi véi cac
cau héi trong SGK va cac cau héi etia GV trong tién trinh day hoc.

2. Cauhéi va bai tp goi ¥ danh gia (téi thidu 3 cau hoi/bai tip nha).
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Bai 25. ON TAP CHUONG 6

HUGNG DAN TRA LOI CAU HOI TRONG SGK
Cau 1. a) Chat ¢6 nhiét d6 s8i cao nhat 14 acetic acid.

b) Nhén bidt acetic acid bing chit chi thi, ethanal bing thude thit Tollens, acetone bing
phan tng iodoform, chit con lai 14 ethanol (c6 thd nhin biét bing phan tmg véi Na).

Cau 2.

0
COOCH )\
RO Y‘*O \)k N COOH
butanal 2-methylpropanal butanone butanoic acid  2-methylpropanoic acid

Cau 3.
a) 3-methylbutanal b) pentan-2-one ¢) pentanoic acid d) 2-methylbutanoic acid

O O
of\)\ /\)K ~_~.-CO0OH /W)\OH

C4u 4. Trong phan tng giita aldehyde véi Ho/Ni, LiAlH,, NaBH,, aldehyde thé hién tinh
oxi hod, ¢on trong cac phan ting véi bromine, thube thir Tollens, Cu(OH),/OH, aldehyde thé
hién tinh khi. Vi du:

R-CH=0 + 2[H] —» R-CH,~OH
R-CH=0 + Br, + H:O —» R-COOH + 2HBr
Cau 5.

a) CH3CHZCHO * Z[H] _— CH3CH2CH20H
b) CH,;CHO + 2[AgNH,),;,O0H — > CH,;COONH, + 2Ag + 3NH, + H,0

CN
|
C) CH3?CH20H3 + HCN —_— CHS?CH2CH3
0 OH

d) CH,COCHj; + 3L, + 4NaOH —> CH,;COONa + CHI, + 3Nal + 3H,0

190



CAu 6. a) 2CH,CH,COOH + Zn —» (CH;CH,CO0),Zn + H,
b) 2CH;CH,COOH + MgO —» (CH:CH,COOQ)RMg + H,0
¢) 2CH;CH;COOH + CaCOs; —» (CHsCH,COO);Ca + CO; + H,0

d) CH;CH,COOH + CH;0H =224 1, CH,COOCH; + HyO

Cau 7.
O
COOH
T
©/ +CH0H %l O)ko +H,0
benzoic acid ethanol ethyl benzoate

Céu 8. CILCOOH + C,H,0H =249« ~1 c00C,H,+ 1,0

8

S6 mol ester: n__, = o =0,091(mol) .

ester

NeH,cooH = % =0,2(mol); e g on = % = 0,26 (mol)= tinh theo s6 mol ctia acid.

: ’ 0,001
Hiéu suat phan ting ester hoa: H=—"——=45,45% .

L)

Cau 9. Lbng may giit sau mot thoi gian st dung thudng o cac can voi (CaCOs), khi cho
bot vé sinh may giat ¢o chira citric acid (acid chanh) vao may giat, citric acid s€ phan tng vo1
CaCOs lam cho ¢én vo1 bi hoa tan.

nguvanthescon
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