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LOI NOI PAU
[C e

Trong lich str hinh thanh va phat trién khoa hoc hoa hoc, thuc nghiém hoa hoc gitr
mot vai tro hét stc quan trong va khong thé thiéu trong viéc nghién ctru vé cac chat va sy
chuyén héa cta chung. Theo nha hoa hoc ngudi Anh, Robert Boyle (1627 - 1691) thi co
s& virng chéc cua hoa hoc chinh 1a thuc nghiém hoa hoc, do d6 6ng duoc xem la nguoi da
c6 cong lao rit 16n trong viée xdy dung hoa hoc tro thanh mdt nganh khoa hoc doc 1ap.
Chinh vi vy ma tir xua dén nay, rt nhiéu co sé 1y thuyét hoa hoc da duoc xay dung trén
nén tang virng chic cta thuc nghiém khoa hoc héa hoc, c¢6 thé noéi kim chi nam cua khoa
hoc héa hoc: d6 1a dung thuc nghiém dé khang dinh tinh dung dan cta Iy thuyét.

Trong giang day héa hoc & truong trung hoc phd thong hién nay, thi nghiém héa hoc
chua dugc st dung dung mirc véi vai tro cua no, phén 16mn cac thi nghiém hoéa hoc chi
mang tinh minh hoa va c6 tinh chat dinh tinh, dong thoi khé khin 16n nhit ¢ cac trudng
phd thong hién nay 1a viéc trang bi co so vat chat con nghéo nan, chua dép tmg duoc viée
d6i méi phuong phap day hoc hoa hoc theo hudng tich cuc héa hoat dong hoc tip cua
hoc sinh, trinh d6 cua gido vién bd mén va sinh vién su pham hoa hoc khong dong déu vé
kién thtrc co ban hoa hoc, vé co sé ly thuyét thuc nghiém ctia khoa hoc hoa hoc va dac
biét 1a vé ky nang ky thuat téng hop, thao tic thuc hanh trong phong thi nghiém con
nhiéu han ché. Gido trinh Thwc hanh phwong phap giing day hod hgc dugc bién soan
trén co s& dap ung duoc phan nao cac yéu cau trén, nhét 1a trang bi cho cac sinh vién
nganh su pham hoa hoc kién thic vé chuyén mén, ky ning vé thuc hanh, c6 da ning luc
va trinh d tiép can véi thyc nghiém hoa hoc & truong trung hoc pho thong, phu hop voi
viéc doi méi ndi dung chuong trinh sach gido khoa theo hudng phan ban méi cia Bo
Gido duc va Dao tao bao gdm: chwong trinh ning cao va chwong trinh chuin (co ban),
ddng thoi gido trinh ciing giup ich cho cac gido vién héa hoc & cac trudng phd thong 1am
tai liéu tham khao, hd trg vé chuyén mén nhat 1a vé ky nang thuc hanh hoéa hoc.

Gido trinh hoan thanh dugc sy dong vién va giup do rat nhiét tinh cua Bé Mdn Héa
Hoc — Khoa Sw Pham — Truong Pai Hoc Can Tho va cdc dong nghiép. Ching t6i xin
chan thanh cam on ThS. Phan Thanh Chung di doc phan bién va dong gop nhiéu y kién
qui bau dé hoan chinh gido trinh nay. Viéc bién soan gido trinh chic rang khong tranh
khoi thiéu sét, tac gia rit mong duoc sy dong gop ¥ kién cua quy dong nghiép va cac ban
dé gido trinh ngay cang dugc hoan thién hon.

Tac gia



CHUONG I : KY THUAT THi NGHIEM HOA HQC O TRUONG
TRUNG HQC PHO THONG

oo

1. PHUONG PHAP BAO QUAN, SU DUNG MOQT SO DUNG CU THI NGHIEM
VA TU TAO MOT SO HOA CHAT TRONG THi NGHIEM:

I. 1. Nhitng véin dé chung:

Trong thi nghiém hoa hoc, cac dung cu thi nghiém va hoa chat dugc sap xep VAo cac
ngan thich hgp cua hop chira dé tién van chuyen Vé toi truong, cac hoa chat can lay ra
khoi hop va xép vao ti, gia thi nghiém. Hoa chat pha ché chudn bi thi nghiém dung trong
chai, lo phai dan nhin. Gido vién chuan bi cic khay nhya dé mang 1én 16p cac dung cu,
hoa chét can thiét cho mdi tiét day.

Trong qua trinh chuén bi va tién hanh thi nghiém, yéu cau giao vién tham khao nhiing
ndi dung da in trong tai li¢u va, bai thuc hanh, dac biét chu y dén dam bao an toan khi
tiep xuc va lam viéc vaoi hoa chat.

1. 2. Phuong phap bio quan, sit dung mét sé6 dung cu thi nghiém:
1. 2.1. Bj gid thi nghi¢m cii tién:
CAu tao gdm 2 phan: dé st va cip 6ng nghiém gd, trén mat dé st co mot 16 hinh
con(cole) xuyén qua 2 mat lon, voi do chéch chimg 60°. L& nay dung dé cim chudi cap
ong nghiém va khi xoay chudi cap ta co thé nhanh chéng dit 6 ong ¢ cdac vi tri khac nhau.

Cac 16m hinh long chao dung dé tién hanh cac thi nghiém véi luong nho hoa chét, thay
cho cac ong nghiém thyc hanh.

B0 gia thi nghiém nay chu yéu dung cho thi nghiém thyc hanh cua hoc sinh. Day la
bd thi nghiém biéu dién dé gido vién co thé lam mat s thi nghiém lugng nho hodc tién
hanh song song & hai 16p nhu céac thi nghiém diéu ché oxi, hidro, etilen, metan.

1.2.2 Ong hinh tru cé dé:

Dung dé tién hanh nhiéu thi nghiém, nhu diéu ché va thu khi clo, di€éu ché hidro,
hidro sunfua, amoniac ...

bé tién hanh thi nghi¢m diéu ché va thu khi clo dung cho thi nghiém diéu ché hidro
Clorua, can dan theo doc thanh & 6ng mot bang gidy, sau d6 chia bang gidy thanh 4 phan
bang nhau . Khi tién hanh thi nghiém, can cur vao myc nudc dang Ién trong mdi 6ng, co
thé suy ra lugng khi Clo da dugc day sang dng bén kia dé thuc hién phan tng

I 2. 3. Ong nghiém va cdch sir dung choi riva 6'ng nghiém:

Khi tién hanh thi nghiém voi ong nghiém, lugng hoa chat 1ong cho vao thuong
chiém khoang tir 1/8 den 1/4 dung tich cua ong. Mudn tron cic hoa chat trong dng
nghiém théng thuong ta cam mi¢ng 6ng bang cac ngon tay tro, cai va gilra cua ban tay
phai. Dé éng hoi nghiéng va lic bang cach dap phan duéi cua dng vao ngon tay tré hoidc
gan ban tay trai cho dén khi chat 1ong dugc tron déu.
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Néu luong hoa chit chira qua lung 6ng thi phai dung dua thuy tinh khudy nhe.
Tuyét dbi khong dung dau ngon tay bit miéng dng va lic, vi nhu vay, chang nhimg lam
hoa chat mat tinh khiét ma c6 khi con dé chit doc dinh vao tay.

Khi rét hoa chét hodc dun ong nghiém phai dung cap go can chi y dé day 6 ong vao
chd nong nhat cia ngon lura. Pé tranh v0 Ong, thoat dau can ludt nhe toan bd éng trén
ngon Itra cho nong dan va khong dé day éng cham vao bac dén . Ngon lira cia dén hudng
vao thanh dng nghiém, noi gan ddy 6ng. Khong hudng ngon lira cia dén vao day ong dé
tranh xay ra tai nan khi hoa chit soi dot ngodt va phut manh ra ngoai. Khi dun phai lic éng
nghiém dé dung dich sbi déu, vi hoa chat c6 thé phut ra khoi 6ng nghiém khi dung dich
s0i dot ngdt néu ta khong lac dng nghiém.

Khi dung ban chai dé rira 6ng nghiém can luu y: tay trai cAm ngang ong nghiém,
tay phai cdm ban chai, cho nudc vao 6ng nghiém, xoay nhe chdi va kéo 1én day xuong
vai 1an dé 16ng chdi co sat vao thanh va day ong nghiém. Tranh thoc manh chéi rira vao
day dng nghiém, vi 1am nhu vay dy 6ng sé b thung.

L 2. 4. Dén con:

Khi str dung dén con can chti y: Cham lira dén con bang que dom hodc bang giay
dai. Khong cam nghiéng den dé lay lua truc tiép tir dén nay sang dén khac. Lam nhu vay
con s€ tran manh ra ngoai va boc chay nguy hiém.

Khi tit dén con chi can day nap thuy tinh hoac nap nhua, khéng dung miéng thoi tat
lira. Khi dung dén xong phai day nap can than dé tranh con bay hoi, ling phi.

I. 2. 5. Ong nhé giot (buret):

Ong dung dé do mot luong nhé dung dich chinh xéc to1 0,1 ml, dung dé chuan do
cac dung dich.

1.2. 6. Ong hit (pipet):
Ong dung dé lay mot luong chinh xac chat 1ong, thudng c6 dung tich 10 ml giira 2 ngén .

Khi str dung, hut chét 16ng vao 6ng hut qua ngan trén roi dung ngon tay tro (that
sach) bit dau dng, hé mo tir tir ngon tay tro dé diéu chinh muc chit 16ng cho téi khi vom
khum khép véi ngin chia do phia trén. Pua pipet vao binh duyng, md ngén tay tro cho
chét 16ng chay vao binh, diéu chinh twong ty sao cho vom khum khép véi ngan dudi .

L 2. 7. Phéu nhé giot:

Dé tranh hién tugng héa chat hodc nudc ban lam ket chit cac khéa va nit nham cta
pheu, khi lam thi nghiém xong phai rua sach ngay. Trong qua trinh bao quan can 16t
miéng gidy mong giira cdc mat nham tiép xic qua phéu.
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I. 3. Tw tao va pha ché mét s6 héa chit thi nghiém:

Trong phan nay, gi6i thiéu phuong phap chuin bj mét s6 hoa chét can thiét cho thi nghiém.

I 3. 1. Ché tao kém kim logi:

C6 thé 14y k&m tir cac d6 dung bang kém hoic sit trang kém da bi hu hong nhu cac
thung, chau, ton lop nha, vo pin. Cach lam nhu sau: dung diia 1am sach cac vét gi, rira
nudc sach nhicu lan va cat thanh miéng nhd.

L 3. 2. Bjt sdt:

Dung diia min dé diia sat non. BOt sat thu dugc khi tiép xiac voi oxi va hoi nude
trong khong khi dé bi gi, can bao quan trong lo c6 nut kin.

L 3. 3. Pha ché nwéc véi:

Do tan clia voi rat thap (6 20° hoa tan duoc 0,156g/1). Vi vay khi can pha ché nudc
voi ta tién hanh nhu sau: cho mot it voi tdi vao binh cau, dd thém nuéc cho déy dén cd
binh dé dién tich tiép xtc giita chat 16ng va khong khi 1a it nhat. Pay nat kin dé lang hdn
hop trong vai ngay, thinh thoang lai lic binh. Loc dé duoc dung dich trong suét trudc khi
dung. Chu ¥ bao quan nudc voi trong lo nut that kin dé tranh hién twong nudc voi tac
dung va1 khi cacbonic trong khong khi tao thanh canxi cacbonat dong thanh 16p vang
mong trén mat dung dich.

I 3. 4. Pha ché dung dich KI/I:
Hoa tan iod trong dung dich KI c6 2 tac dung :
> Tod tinh thé va dung dich iod trong nudc dé bi bay hoi, kho bao quan.
> lod dé tan trong dung dich KI.
Céch pha ché dung dich nhu sau: hoa tan 10 gam iod va 25 gam KI trong mét lit nudc.

I 3. 5. Pha ché dung dich ancol qui:

Hoa tan 1 gam bot qui vao 1 lit dung dich ancol etylic lodng (mot phan ancol va 4
phan nudc hoac trong 200 ml nudce), sau dd6 nhiing bong tham nude dé loc. Cling c6 thé
hoa tan bdt qui vao ngay nudc cat nhung qui s€ tan kém hon.

I 3. 6. Pha ché dung dich phenolphtalein:

Hoa tan 1 gam bot phenolphtalein vao 1000 ml dung dich gdm 600 ml ancol etylic
va 400 ml nudc.
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I 3. 7. Pha ché dung dich hoa ddm but dé lam thuéc thir thay qui:

Ngém hoa dam but vao ancol cdn 90° trong mot lo nit mai. Sau chimg 5 ngdy ta co
thé chat dugc mot dung dich mau vang nhat . Dung dich nay s& chuyén mau d6 trong moi
truong axit va chuyén mau xanh trong méi truong kiém.

I 3. 8. Pha ché dung dich thuéc thir dé nhén biét glucozo:

C6 thé chuan bi mét dung dich nhu sau dé nhan biét glucozo thay dung dich Feling:
hoa tan 2 gam CuS0O,.5H,0 trong 90 ml nudc. Thém vao 15 ml glyxerin va 75 ml KOH
2M (hoac NaOH).

I. 4. Phwong Phap Cit Uén Va Thu Nhé Pau Ong Thiiy Tinh:

Trong thi nghiém héa hoc, ching ta cin st dung mét sé doan 6ng thuy tinh (loai c6
duong kinh 5 — 6 mm) co chiéu dai, d§ cong va do thu nho déu 6ng khéc nhau. Sau day
chung t61 gioi thiéu mot sO phuong phap gia cong cac loai 6 6ng trén bang dén con dé khi
can thiét ta co thé thuc hién d& dang bd sung cho nhiing dng bj v&.

I 4. 1. Cit éng thiiy tinh:

Dung diia 3 canh vach mot vét cit ngang thanh 6ng. Boi ngay mét it nudc lanh vao
vét dila. Nam chéc hai ban tay & gan vét dila, hai ngon tay cai dat dbi dién nhau va cach
nhau khoang 1,5 cm, vira bé vira dt manh ra hai phia. Sau d6 can ho vét cit trén ngon
lira dén con dé 2 dau dng méi cit khong con sic canh .

I 4. 2. Uén ong thiy tinh:

Mudn udn 6ng thiy tinh ta can lam quen véi k¥ thuat ¢t nong 6ng thuy tinh. Khi
dét noéng 6ng thiy tinh ta c6 thé cém ong béng hai tay. Ti hai cui tay 1én ban, hai tay dat
Ve hai phia cua ngon ltra. Tay trai cam mot dau ong, dung ngon tay cai va tro xoay tron
dng. Long ban tay huéng xudng phia dudi. Tay phai cAm dau dng bén kia bang ngdn tay
trai va tro, long ban tay ngua 1én. Trong qua trinh lam viéc, cui tay gilr bat dong va hai
tay phai gilr cho tru cua ong dugc ¢6 dinh . Mudn cho cac phan cua éng dugc xoay nong
déu ta phai xoay ong xung quanh truc cua no. Chi ¥ cac dong tac phai thuc hi¢n thong
nhat va déu cho ca hai dau 6ng, néu khong 6ng sé bi xoan lai & phan mém do ddt nong.

Khi uén 6ng can ho nong déu mot doan dai bang chiéu dai ntra cung sé dugc tao
thanh, sau d6 moi tap trung d6t nong vao mot chd. Khi dng thay tinh néng dé va mém ra
thi ding hai tay un nhe va tir tir, sau d6 tap trung d6t nong sang chd bén canh va lai tiép
tuc uén nhe .

Chi y: Lic ong da bat dau duoc uél} cong thi chi xoay va ho nong phia cung bén
ngoai cua ong. Tranh ho nong phia trong dé ong khong bi nép gap.

13



I 4. 3. Thu nhé dau ong thiiy tinh:

Trong mét sb thi nghiém nhu d6t chay hidro trong khi clo, dbt amoniac trong oxi, dét
axetylen, etylen ... can c6 dau o6ng thay tinh thu nho lai dé luong khi dot dan ra manh hon.

Cach 1am nhu sau: trudc hét phai lam khé dng, sau d6 cAm Ong bang hai tay va dua
ong vao diém ndéng nhat cua ngon Itra dén con, vira ho ndéng vira xoay déu ong bang hai
tay. Sau chirng 5 — 6 phut thuy tinh ndong chdy va thu nhé dan dau 6ng dan

I 4. 4. Phwong phdp luén ong thiiy tinh vao 16 niit cao su va thdo éng ra:

Thuong nut cao su ¢6 duong kinh nho hon dudng kinh dng thuy tinh. Khi ludn 6ng
thuy tinh vao nat, éng thuy tinh can dugc boi tron bang nudc xa phong hogc vaselin. Can
than trong vira xoay vira an 6ng vao nat. Ong thuy tinh ludn vao 16 nit cao su de lau ngay
bi dinh chit, khi thao dng ra luu y dung vai boc éng dé phong khi boép manh dng bi v
dut tay. Néu cao su & gan dau 6ng dan thay tinh thi ta dit dung 6ng (theo chiéu thang
dung) trén ban va dung hai ngén tay 4n manh nit xuéng.

II. KY THUAT AN TOAN TRONG THi NGHIEM HOA HQC O TRUONG
TRUNG HQC PHO THONG

IL 1. An toan trong biao quan va sir dung héa chit:
II. 1. 1 Déi véi cdc chit djc:

Trong phong thi nghiém hoéa hoc & trudng phd thong ¢ nhitng hoa chit doc nhu:
brom (gay bong ndng), cac khi clo, hidro sunfua, amoniac, nito peoxit ... Vi vay khi st
dung hoéa chat, chiing ta can thuc hién nghiém tic cac qui tac sau:

Dbi v6i cac khi doc can tién hanh thi nghiém trong ti phong doc. Néu khong, phai
lam & nhitng noi thodng gi6 va cuoi ludng gié dé tranh anh hudng dén strc khoe hoc sinh.

Lugng héa chét chi ding & muc it nhat dé 1am duoc nhanh, tiét kiém hoa chit va
giam baot khi bay ra.

Khong duoc ném va hut cac hoa chit doc bang miéng. Khi ngiri hoa chit phai that
than trong. Khong dua hoa chat vao mii dé hit manh, nén dé€ xa va lay tay khoat nhe cho
hoi bay dan vao miii va ngui nhe.

Khong tiép xuc truc tiép v6i thuy ngan, vi thay ngan rat doc va bay hoi ¢ nhiét do
thuong. Khi can rot va d6 thuy ngin phai c6 chdu to himg ¢ duoi va thu héi lai ngay céc hat
nho roi vai. Néu c6 nhiéu hat nho roi xudng khe ban thi ric mét it bot luu huynh vao d6 dé
tao thanh hop chit thity ngan sunfua va quét di. Cha y: khong dugc 13y thuy ngan bang tay .

O nhiéu nudc phat trién, nguoi ta cdm st dung mot sé hoa chat doc trong thi
nghiém ¢ truong pho thong nhu: benzen, anilin, phenol.

Chu ¥ tranh hit phai hoi Brom, cac khi doc nhu Clo, nito dioxit ... Khong dé cac khi
trén bay vao mat va tradnh brom 1dng vay ra tay

IL. 1. 2. Péi véi cdc chit dé in da va lam béng:

Céac chat nay thuong sir dung trong phong thi nghiém ¢ truong pho thong nhu:
Axit, kiém dic, brom ... Cht ¥ : khong dé chiing dinh vao tay, ngudi va quan 4o.
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Khi pha lodng dung dich axit dic phai d6 tir tir axit vao nudc va dung diia thay tinh
khuay déu (trdnh lam nguoc lai) .

Khi cac chit 16ng dang s6i hodc khi d6 nude 16ng vao lo hoa chét (nhat 13 d6i voi
axit va kiém) khong dugc cti gan binh dé tranh chat long ban vao mat.

Khi dun chat long trong 6ng nghiém, phai lic nhe theo vong tron nho va chu y
huéng miéng dng vé phia khong c6 ngudi.

IL. 1. 3. Doi véi cdc chit dé bit liva: (cé‘n, xdng, benzen, axeton...)

- Nén chira trong chai lo ¢& nho, bao quan va sir dung phai dé xa lira.

- Pbi voi cac chat d& chay trong nude nhu natri, kali ... khi dung phai 1am kho. Gidy
16t dé cat miéng natri, kali dung xong khong dugc vt vao cong ranh hodc sot giay.

- Trudce khi rét thém con vao den con phai tat den.

II. 1. 4. Déi véi cic chit dé né:

Khi pha tron cac hdn hop nd cin hét sire thin trong, can ldy cac chat theo dung lidu
luong Tranh dap va va cham manh vao cac chat d& nd, khi can nghién nho phai chd y:
rira tay sach va lau kho chay cdi trude khi nghién dé tranh tao thanh hdn hop nd ngay
trong c6i Khi dot nhitng khi nhu hidro, axetilen, etilen ... phai than trong vi nhiing khi
nay dé hop véi oxi ctia khong khi tao thanh hdn hop nd. Trude khi dbt phai 1y riéng ra
mot it va thir xem c6 1an oxi ctia khong khi khong .

IL. 2. Cach so ciru khi bi tai nan hoa chit trong phong thi nghiém va nhirng bién
phap cap ciru dau tién:
1I. 2. 1. Trwong hop bi bong:

9 Néu bong vi vat nong (nudc voi, chay ...) can dap ngay lén chd bong miéng bong
tam dung dich thudce tim 1%, sau d6 boi vazolin va bang vet thuong lai. Cha ¥ khong lam
vO cac ndt phong da dé chong nhiém trung .

‘ Néu bi bong vi Axit ddc thi trude hét phai Xéj nudc ngay vao chd bi bong va rira
nhicu lan. T6t nhat dung nude voi x61 manh vao vet bong tr 3 dén 5 phat . Sau do6 ria
bang dung dich NaHCO; 10% hodc dung dich amoniac loang. Tranh rira bang xa phong.

Néu bi bong bang chét kiém dic thi luc ddu chita nhu bi bong Axit, sau d6 rira bang
dung dich Axit HNO; hoac CH;COOH 5% .

Bi bong vi phétpho, trude khi dua nguoi bi bong dén tram y té phai nhung ngay vét
thuong vao dung dich thudc tim hodc dung dich AgNO; 10% hay dung dich CuSO, 5%.
Khong boi vazolin hodc thuéec md lén vét bong vi phdtpho hoa tan trong céc chat nay.

Bi bong vi brom 10ng thi phai doi nude dé rira ngay, roi rira lai vét bong bang dung dich
natri thiosunfat Na,S,0; 5%, sau d6 bdi vazolin, bang lai r61 dem dén tram y t€ ctru chira.

1L 2. 2. Truwong hop bi ngo djc:

Ngo doc do hat phai kiém (amoniac, xat an da ...) so ctru nan nhan bang cach cho
ubng giam loang (CH;COOH 2%) hodc nudc chanh. Khong cho ubng thudc tay. Ngo
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doc do hut phai Axit thi ctru bang cach cho udng nuéc pha da, vo trang nghién nho (mot
nua thia con trong cde nudce). Cho uong bot MgO tron véi nude (29 gam trong 300 ml
nude va udng tir tir). Khong dung thude tay.

Ngo doc do an phai asen hodc hop chat cua asen , trudc hét phai 1am cho bénh nhan
non ra (moc tay vao thiéu that) Sau d6 cho uong than hoat tinh hogc ctr 10 phut thi cho
udng mot thia con dung dich sat (IT) sunfat (1 phan FeSO, +3 phan nuéc). Tot hon ca la
dung hdn hop dung dich sat sunfat noi trén véi huyén phu cua magleox1t pha trong nudc
(20 gam MgO trong 300 ml nudc) . Sau d6 dua nhanh dén bénh vién dé rira ruot.

Ngo doc do an phai hop chat cua thuy ngan trudc het can 1am cho nan nhan nén ra
r0i cho udng sira co pha 1ong tring. Sau d6 cho nan nhan udng than hoat tinh.

Ngo doc vi photpho tring, truée hét ciing can lam cho nan nhan nén ra, roi uéng
0,05 gam dung dich CuSO4 5% trong 1 lit nuwdc, cho udng nude da ... Khong duge uong
stra hay long trang tring hodc dau md& vi céc chat ndy hoa tan trong phdtpho.

Ngo doc vi }15n hop chi, cho nan nhéan ubdng Na,SO, 10% hoac MgSO, 10% trong
nudc am (cac chat nay s€ tao thanh két tua vdi chi) Sau d6 cho udng sira c6 pha long
trang tring va uong than hoat tinh.

Ngo doc do hit phai chét doc nhiéu nhu khi Cl,, Br; ... can dua nan nhan nam & chd
thodng, nd1 day that lung, cho thd khong khi c6 mdt lugng nhd amoniac hodc c6 thé dung
hon hop con 90° v4i amoniac.

Ngo doc do hit phai H,S, CO ... can cho nan nhan nam & chd thoang, cho thd bﬁng
oxi nguyén chat, lJam hé hap nhén tao néu thay can thiét.

Ngo6 doc do hit phai qua nhleu amoniac, can cho nan nhan hit hoi nuéc néng. Sau
d6 cho udng nude chanh hoic gidm loang.

IL. 2. 3. Tii thuéc cdp civu trong phong thi nghiém héa hoc & trwong phé thong
> Cbn 90°

Dung dich I, 3 - 5%

Dung dich NH; 5%

Dung dich Axit Boric 2%

Dung dich CuSO,45%

Dung dich FeCl; dac

Dung dich thudc tim (KMnOy) 2 — 3% (dung trong lo mau)

Dung dich CH;COOH 5%

Céc loai bong, bang, gac da duoc tiy trung ...

YV V V V V V V VY

III. MOT SO THAO TAC THU'C HANH THi NGHIEM HOA HQC CHUAN:
IIL. 1. LAy héa chit:
» Khi m¢ nat lo lay hoa chat phai dt ngira nit trén mdt ban dé dam bao do tinh
khiét ciia hoa chat va tranh hoa chat day ra ban.
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Hoa chat ran: dung thia xac hoic kep, khong dung tay cAm.
Hoa chit 1ong: dung dng hut nhoé giot.
Dung phéu dé d6 hoa chat tir 1o nay sang lo khac.

YV V VYV V

Rét hoa chat vao dng nghiém phai ding kep 6ng nghiém dé tranh hoa chat day ra tay.

IIL. 2. Tron cac hoa chat:

> Dung diia thuy tinh: tron cac hoa chét (hoic hoa tan) trong cdc hay dng nghiém co
lugng hoa chat chiém khoang 2 ong.

> Cam céac 6ng nghiém béng cac ngén tay tro, cai va gilra cuia ban tay. Pé ong
nghiém hoi nghiéng va lic bang cach dap phan duoi cua 6ng nghiém vao ngon tro
hoic long ban tay. Khong ding ngén tay bit miéng 6ng nghiém va lac.

II1. 3. Pung néng cac héa chit:

> Héa chat ran: can cap 6ng nghiém & tu thé nam ngang trén gia thi nghiém, miéng
ong nghiém hoi chut xudng dé dé phong hoi nudce tir hoa chat thoat ra, dong lai va
chdy ngugc xuong day ong nghiém dang nong va lam v& ong.

» Hoa chat 1ong: trong cdc thuy tinh phai dat trén ludi (thép khong gi hodc ddng) dé tranh
nut vo coe. Khong cti mat gin miéng cdc tranh hoa chat soi ban vao mat va mit.

I1L. 4. Sir dung mt s6 dung cu thi nghiém:

¢ Khi da cho ong nghiém vao cdp roi, chi nén nam chac nhanh dai cta cap va dat
ngon tay cai 1én nhanh ngan, khong dung ban tay nam ca hai nhanh cuia cap.

¢ Khi cham dén 061} phai dung que dom. Khong nghiéng dén qén chdm ltra tir dén
nay sang dén khac. Khi tat dén con phai dung chup day, khong thoi bang miéng.

% Dun chat long trong cac dung cu thuy tinh, nén dat ¢ vi tri 1/3 chiéu cao  ngon lura
tinh tir trén xubng. Doc muc chit long trong cac dung cu dong, do chat 16ng, can dé tim
mat nhin ngang véi mat 16m cua chat 1ong chia trong cac dung cu.

IV. CAU HOI TRAC NGHIEM CHUONG I
Cau 1: Khi lam thi nghiém, nén st dung hoa chét véi mot lugng nho nham dé:

A. tiét kiém vé& mit kinh té .
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B. giam thiéu sy anh huong dén moi truong

C. gidam d6 phat hién, tang d0 nhay ctia phuong phap phan tich

D.ca A, B vaC déu dang

Cau 2: Pé thu duoc khi CO, tinh khiét, nguoi ta cho CaCO; phan tng véi chat nao sau
day:

A. phenol B. axit sunfuaric C. axit Clohidric D. axit axetic
Cau 3: Khi 1am thi nghiém, dung cip gd dé kep dng nghiém nguoi ta thuong:
A. kep 6 vi tri mot phén ba 6ng tu dudi 1én

B.kep 6 vi tri mot phan ba éng nghiém tir trén xubng

C. kep & giita ong nghiém

D. kep & bat ky vi tri ndo

Ciu 4: Khi thyc hién mot phan Gng trong éng nghiém, néu can dun néng thi ding dung
cu nao sau day :

A.déndau B.déncon C.bépdién D. tit ca cac dung cu trén

Ciu 5: DBé dicu ché O, tir KCIO; c¢6 thé ding dung cu nao sau day trong phong thi
nghi¢m:

A. 6ngnghiém B.binhkip C. binh cau c6é nhanh D. chiu thay tinh

Ciu 6: Dé do chinh xéc thé tich cua dung dich trong chuan d9 thé tich, nguoi ta ding
dung cu nao sau day :

A. binh dinh miic B. pipet  C.buret  D. éng dong va cdc chia do

Cau 7: Do sach ciia hoa chat ting theo thir ty nao sau day:

A. loai cong nghié¢p, loai dugc dung, loai tinh khiét, loai tinh khiét phan tich

B. loai cong nghiép, loai dugc dung, loai tinh khiét phan tich, loai tinh khiét

C. loai duoc dung, loai cong nghiép, loai tinh khiét, loai tinh khiét phan tich

D. loai tinh khiét, loai tinh khiét phan tich, loai dugc dung, loai cong nghi¢p

Ciu 8: Dé bao quan kim loai Na trong phong thi nghiém, ngudi ta dung cach nio sau
day:

A. ngam trong nudc B. ngam trong ancol

C. bao quan trong binh khi NH; D. ngim trong dau hoa
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Céu 9: Pé pha loang dung dich H,SO4 ddm dic, trong phong thi nghiém, c6 thé tién hanh
theo cach nao sau day:

A. cho tur tir axit vao nudc

B. cho nhanh nudc vao axit va khudy déu

C. cho nhanh axit vao nuéc va khudy déu

D. cho tir tir nudc vao axit va khudy déu

Ciu 10: Trong phong thi nghiém, dung dich HF dugc bao quan trong binh lam bang :
A. nhua B. kim loai

C. thuy tinh D. gbm st

Cau 11: Pé rira sach chai lo dyng anilin, nén dung cach nao sau day:
A. rira bang xa phong

B. rira bang nuéc

C. rira bang dung dich NaOH sau d6 rtra lai bang nudc

D. rira bang dung dich HCl sau d6 rira lai bang nudc

Céu 12: Qua trinh san xuat H, theo phuong phap dung khi 10 céc; khtr hoa hot nudce
thuong lan tap chat H,S, ngudi ta loai bé H,S bang cach dung hoa chat sau:

A. NaOH B. CaO C. Fe203 XH20 D. HzSO4 IOENHIg
Ciau 13: trong cong nghiép nguoi ta thuong san xuat SO, tir:
A. FeS B. FeS, C.S D. H,S

Céu 14: Bénh nhan phai tiép dudng (tim hodc truyén dung dich dudng vao tinh mach),
do6 1a loai duong nao sau day:

A. glucozo B. saccarozo C. mantozo D. duong hoa hoc
Ciu 15: Khi CO, duoc coi 1 anh hudng dén méi trudng vi:
A. rat doc B. tao bui cho méi trudong
C. lam gidam luong mua D. gay hiéu ting nha kinh
Ciau 16: Trong cong nghiép ngudi ta diéu ché CuSO, bang cach:
(1) Ngam Cu trong H,SO, lodng rdi suc khi O, lién tuc
(2) Hoa tan Cu trong dung dich H,SO4 dam dac

Cach lam nao c¢6 loi nhat :

A. (1) B. (2) C.(I)va(2) D. Phuong phap khac
Cau 17: Cho khi H,S 161 qua dung dich CuSO, thiy c6 két tia den xuit hién. Ching t6:
A. H,S manh hon H,SO, B. H,SO4 manh hon H,S

C. Két tua CuS khong tan trong axit manh  D. phan tng oxi hoa khtr xay ra
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Cau 18: khi cho tir tir dung dich NH; vao dung dich CuSO, cho dén du thi :
A. khong thay két ta xuat hién

B. c6 két tua keo xanh xuét hién sau d6 tan

C. c6 két ta keo xanh xuét hién va khong tan

D. sau mot thoi gian méi thdy xut hién két tua

Cau 19: C6 thé loai bo d6 cing tam thoi cua nudce bang cach dun so6i vi:

A. nudce s6i 6 100°C

B. khi dun séi cac chat khi bay ra

C. khi dun s6i 1am ting do tan cua cc chit két tia

D. Cation Ca** va Mg két tua dudi dang hop chat khong tan

Cﬁy 20 : Pé téchqnhanh Al,O; ra kl,lf)i hon hop bot Al,O3 va CuO ma khong lam thay doi
khoi luong, c6 thé dung cac hoa chat sau:

A. Axit HCI, dung dich NaOH B. nudc amoniac
C. Dung dich NaOH , khi CO, D. Nudc

Céu 21: Khi doc muc chat 10ng trong cac dung cu do, nguoi ta phai dé dung cu & trang
thai thang dung va:

A. dé tim mat ngang v6i mat khum chét long

B. dé tam mat dudi mat khum chét long

C. dé tAm mat trén mit khum chét long

D. dé tam mit thang tir trén xudng

Ciu 22: Khi dung nhiét ké do nhiét do cia mot chat 10ng, nguoi ta thuong:
A. cho cham nhanh dau nhiét ké vao bé mit chat 1ong

B. nhung nhanh khoang mét phan hai nhiét ké vao cdc dung chit long

C. nhing ngép bau thuy ngan cia nhiét ké vao cbc dung chat 1ong

D. nhiing ngap bau thy ngan cua nhiét ké vao coc dung chat 16ng va ngdm trong dia mot
tho1 gian cho dén khi murc thiy ngan 6n dinh

Céu 23: Dé xac dinh ndng d6 Cy cta dung dich NaOH, ngudi ta ding cach ndo sau déy:
A. gidy chi thi van ning B. may do pH
C. chuan d thé tich D. ca 3 cach trén

Céu 24: Khi nho tir tir dung dich NH; vao dung dich CuSO, thi san phdm c6 mau xanh
thAm ctia :

A.Cu(OH), B.[Cu(NH;),S0,] C.[Cu(NH;),](OH), D. [Cu(NH;),]*
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Cau 25: c6 thé phan biét muoi amoni voi cac mudi khac bang cach cho tac dung voi
kiém manh, vi khi d6 & 6ng nghi¢ém dung mudi amoni:

A. chuyén thanh mau d6

B. thoat ra mot chat khi khéng mau c6 mui x¢ diac trung

C. thét ra mot khi 6 mau nau do

D. tht ra mot chét khi khong mau, khong mui

Ciu 26: Dé nhén biét ion PO, thudng dung thudc thir AgNO; vi

A. taora khi co maunau  B. tao ra dung dich mau vang

C. tao ra két tha mau vang  D. tao ra khi khong mau hoa nau trong khong khi

Céu 27: Nguoi ta dung phuong phap nao sau ddy dé thu liy két tua khi cho dung dich
Na,SO, vao dung dich BaCl,:

A. cocan B. chung cat C.loc D. chiét

Ciu 28 : Dé tach benzen khoi nudc, ngudi ta dung phuong phap nao sau day:
A. chiét B. chung cét C. loc D. thang hoa

Cau 29: Co thé thu dugec HNO; dic tir dung dich HNOj; loang theo cach nao sau day:
A. cho bay hoi nuéc B. thém H,SO, dam dic sau d6 chung cit
C. 1am lanh sau d6 chung cat D. dung dau thong dé chiét

Cau 30: Pé thu dugc két tia AI(OH); ngudi ta dung cach nio sau day :

A. cho tir tr dung dich NaOH vao dung dich AICI,

B. cho nhanh dung dich NaOH vao dung dich AICl;

C. cho tur tir dung dich AICl; vao dung dich NaOH

D. cho nhanh dung dich AICI; vao dung dich NaOH

Céu 31 : Hon hop chit rin nao duéi day co thé d& tach riéng nhét bang cach thém nudc
vao roi loc:

A. mubi an va cat B. mudi an va duong

C. cat va mat sét D. dudng va bot mi

Ciu 32: Do sach cta hoa chat ting theo thi tw nao sau day :

A. loai cong nghiép, loai duoc dung, loai tinh khiét, loai tinh khiét phan tich.
B. loai cong nghi¢p, loai dugc dung, loai tinh khiét phan tich, loai tinh khiét.
C. loai dugc dung, loai cong nghiép, loai tinh khiét, loai tinh khiét phan tich.
D. loai tinh khiét, loai tinh khiét phan tich, loai dugc dung, loai cong nghiép.
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Cau 33: Khi 1am thi nghiém, nén st dung hoa chét véi mot luong nho nham dé:

A. Tiét kiém vé mit kinh té.

B. Giam thiéu sy anh huong dén moéi truong.

C. Giam dg phat hién, tang d¢ nhay cta phuong phéap phan tich.

D.Ca A, B vaC déu dung.

Ciu 34: Pé thu duoc khi CO, tinh khiét, nguoi ta cho CaCO; phan g v6i chit no sau day:

A. phenol B. axit sunfuaric C. axit Clohidric D. axit axetic
Ciu 35: Hiy chon phuong phuong phap thich hop dé tach cac chét trong mdi hdn hop sau:
Hon hop can tach Phwong phap thue hién
A. cat va dat sét 1. chung cit phan doan
B. ancol va nuéc 2. héa 1ong roi chung cit phan doan
C. mubi an va nude 3. loc
D. bot gao va nudc 4. 1ang gan
E. xdng va nudc 5. dung dich NaCl bao hoa
F. bot dong va bot sat 6. chiét
G . khi O, va N, 7. tir tinh
H. este CH;COOC,Hs va nudc | 8. két tinh
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CHUONG II : CO SO LY THUYET THUC HANH HOA HQC TRUNG
HQC PHO THONG

o2 <> oD

I. CO SO LY THUYET PHAN UNG HOA HQOC VO CO
I. 1. Cach phin loai thir nhat (Cé tinh chit lich sir):
Dua vao sy thay doi s6 chat ban dau va so6 chat dwoc tao thanh sau phan ung.
Theo cach nay thi cac phan tmg cta cac chit vo co duoc chia thanh cac loai sau:
L. 1.1. Phan vrng hoa hop
La phan tng trong d6 mot chat moi duoc tao thanh tir hai hay nhiéu chét ban dau.
X +Y > Z
Thi du: phan wng hoa hop khong phai la phan wng oxy hoa khur
Na20 + H20 — 2NaOH
SO3 + H20 —> H2S04
Li20 + CO2 - Li2CO3
Thi du: phan ung hoa hop la phan wrng oxy hoa khuwr
4A1 + 30, - 2A1,04

P, + 6Cl, - 4PCl,4
N, + 0O, - 2NO
H, + Cl, — 2HCI
PCl; + Cl, — PCl;s

L. 1.2. Phdn wng phdn tich:
La phan ¢mg tir mot chat ban dau bi phén tich thanh hai hay nhiéu chat moi .
Z -> X + Y
Thi du : phdn ikng nhiét phdn 13 phan Gng phan tich xay ra do hap thu nhiét(A)

CaCO; - > CaO + CO,

2HgO —>  2Hg + O,

2KCl0; - > 2KC + 30,
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Thi du: Phdn ing dién phdn: nhiéu hop chat hap thu dién nang dé phan tich thanh
don chat boi qua trinh dién phan.

oHpo  diénphan_ 5y a5 4
Mgcl, diénphan - ne 4l 1

I 1.3. Phin irng thé:

La phan tmg trong d6 so chat ban dau va s chat tao thanh bang nhau nhung mot
nguyén tir (hay ion) trong hop chat dugc thay thé bang nguyén tir (hay ion) khac .

C6 phan tng thé don va phan tmg thé kép :
A + XY —»> AY + X (don)
AB + XY —> AY + XB (kép)

~ Phan img thé don 13 phan tng oxy hoa khtr, con phan tng thé kép 1a phan tng trao
do6i (cling duogce goi la phan tng trao doi kép).

Thi du: phdn irmg thé don
2Na + 2H20 — 2NaOH + H,7T
Zn + CuSO, —  ZnSO, +  Culd
2KBr  + Cl, -  Bn, + 2KClI
Thi du: phan vrng thé kép:

Phan tng két tiia va phan ng Axit - bazo 1a nhitng vi du quan trong nhat vé phan
ung the kép .
AgNO; + NaCl —  AgCH + NaNO;
HC + KOH -  KCl + H,0
Nhdn xét vé cdch phan loai thi nhat :

Dau hiéu cta cach phan loai trén rt d& nhan biét, thich hop vé6i budc dau lam quen

v0i cac phan ung hoa hoc. Song cach phén loai trén chua khai quat, chua phan anh dugc

ban chat clia cac phan tng hoa hoc (trong mdi loai phan tng: hoa hop, phan tich, thé, déu
bao gdm ca phan tng trao d6i va phan tng oxy hoa khi).

I. 2. Cach phan loai thir hai:

Dua vao sy thay doi s6 oxy hoa cta cac nguyén t tham gia phan tng. Theo cach nay,
nguoi ta phan chia cac phan rng thanh hai loai :

Phan tng trong d6 khéng c6 su thay doi s6 oxy héa cia cic nguyén tu tham gia phan
Ung. Nguoi ta thuong goi loai phan ng nay la phan tng trao doi (hay phan ing phén li
trao do1). Phuong trinh phan ung cta loai nay thuong don gian.

Phén tng trong d6 ¢6 sw thay doi sé oxy héa cia cac nguyén td tham gia phan tng.
Do 1a phan ung oxy hoa khir . Phuong trinh phan g ctia loai nay c6 khi rat phuec tap.
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I 2. 1. Phan vrng khong kém theo sw thay déi s6 oxy héa ciia cdc nguyén 16: phdn
teng trao déi ion ciia muoi.

Phdn ing trao doi xdy ra do sw trao doi thanh phan cation/anion cia chat
phan ung.

AB + XY - AY + XB

C6 ba loai phan tng trao doi quan trong 1a: phan ing két tia, phdn g Axit-bazo,
phan ung tao thanh chat khi.

Thi dy: phan tmg két taa
Pb(NO3), + 2KI — 2KNO; +  PbLL+{
Pb," + 2I' - PbLY{
Thi du: phéan trng Axit - bazo
SO; + H,O — H,SO,
Na,O + H,O0O — 2NaOH
SO; + Na,O — Na,SO4
HNO; + KOH —» KNO; + H;O
Hay H;0°' + OH — 2H,0
Thi du: phan Gng tao thanh chét khi
CaCO; +2HCI — CaCl, + CO,7 + H0
Hay CaCO; +2H;0° — Ca® +CO,T + H,0O
* Piéu kién dé phan rng trao ddi xay ra la:
+ Tao thanh mét san pham khéng tan trong mede tiv hai chdt ban dau tan.
+ Tao thanh cdc chat dién ly yéu nhu: H,O ; NaHCO; ; CH;COOH ; NH,OH...
+ Tao thanh khi khong tan.

L 2. 2. Phan ikng kém theo sw thay déi so oxy héa: phén teng oxy héa khir

Phan tmg oxy héa - khir xay ra khi c6 su thay ddi s oxy héa cua cac nguyén td
tham gia phan tng .

Nguoi ta thuong phan chia thanh ba loai phan ing oxy hoa - khir quan trong sau day:

* Phan Umg gitra cac tiéu phan (phan tw, nguyén tu, ion), trong d6 co su thay doi s6
oxy hoa clia cac nguyén t6 trong cac tiéu phan khac nhau:

2Na + Cl, — 2Na(Cl

2Mg + 0, — 2MgO

Ca + 2H,0 — CalOH), + H,T

Mg + H;,0" —» Mg~ + H,T + 2H,0

2KMnO, + 10FeSO, + 8H,SO, — 2MnSO, +K,SO, +Fe,(SO,); + 8H,O

25



* Phan Gmg oxy hoa - khir ndi phan tir: trong d6 c6 sy thay doi sé oxy hoa cua céc
nguyén to khac nhau trong cung mdt phan tir .

MH02

—_

KClO; t 2KCl  + 30,
* Phan mg tu oxy hoa - khir: xay ra khi s6 oxy héa ctia ciing mot nguyén t6 trong
phan tir vira tang vira giam .
X, + 20H -»> X + XO + H)O0

o

t
3OO ——> 2C1° + ClOy

* Phan ung trén céac dién cyc:
Trong qua trinh di¢n phan: di¢n phan NaCl nong chay
Anot (cuc duong) :
2C1N » Cl, + 2
Catot (cyc am):
2Na" + 2 — 2Na
Trong pin dién hoa: pin Panien-Jacobi
Anot (cuc am):  Zn —  Zn® + 2e
Catot(cuc duong): Cu*™ + 2¢ — Cu
Nhin xét vé cdch phan loai thir hai:

Céch phan loai thtr hai c6 tinh chat khai quat hon, nhung trong nhiéu truong hop
chua néu dugc ban chat thyc su cua cac phan img hoéa hoc vi n6 dua vao sy thay doi so6
oxy hdéa ma nhu ta da bi€t, so oxy hoéa chi 1a hoa tri hinh thirc ctia cac nguyén to.

Vi vay, cach phan biét trén vin mang tinh cht qui u6c. Song, do tinh chat khai quat
cua no, cach phan loai nay rat thuan lgi cho viéc nghién ctru cac phan tng hoa hoc .

Trong cach phan loai thtr hai, ngoai hai loai phan tng oxy hoa - khir va trao doi
(bao gobm phan tng Axit - bazo va phan ung két tiia), nguodi ta con xép phan ing cua céac
phuc chat vao loai thir ba do tinh chat dac thu cta cac phan ung nay.

¢ Nhu vay, trong cac phan ung cua cac chat vo co, nguodi ta thudong coi 1a c6 bon
loai quan trong

1. Phén Gmg oxy hoa - khtr
2. Phan ung Axit — bazo
3. Phan tng két taa.
4. Phan tmg cua cac phirc chat
Trong tat ca bon loai phan tmg niy déu co sy canh tranh theo cach nay hay cach khac:
- Phan tig oxy hoa - khtr: sy canh tranh dé gianh electron giita cac chat oxy hoa.
- Phan trng Axit - bazo: sy canh tranh dé gianh proton giita cac bazo.
- Phan ung tao phire: su canh tranh dé gianh cation kim loai gitra cac ligan.
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- Phan ung két tia: su canh tranh giita sitc hat tinh dién cta cac ion trong hop
chat (dé gitr cho hop chat khong tan) va strc hut gitra cac phan tir nudce va cac ion lam cho
hop chat bi phan ly.

__Cac loai phan umg khac nhu phan tmg hoa hop, phan tmg phan tich, phan ng thé
déu nam trong bon loai phan tng ké trén.

II. CO SO LY THUYET THi NGHIEM HOA HQC LOP 10:
IL. 1. Sy bién d6i tinh chit ctia nguyén t6 trong chu Ki va nhém:

1L 1. 1. Trong mot chu ky:

- Khi di tir trai sang phai theo chiéu ting dan cua dién tich hat nhan nguyén tir thi:
+ Bén kinh nguyén tir giam dan.
+ Tinh kim loai giam dan, tinh phi kim ting dan.
+ D6 am dién tang dan.
+ Tinh bazoo cila cac oxit va hidroxit tuong ing yéu dan, tinh axit manh dan.

- Hoa tri cao nhat ciia nguyén tb trong cac hop chét véi Oxi ting tir 1 dén 7.

- Héa tri cia nguyén td trong hop chét voi hidro giam dan tir 4 dén 1.

1I. 1.2. Trong mot nhom:

- Khi di tir trén xudng thi:
+ Bén kinh nguyén tir ting dan.
+ Tinh kim loai ting dan, tinh phi kim giam dan.
+ P06 am dién giam dan.

+ Tinh bazoo cta cac oxit va hidroxit twong Gtng manh dan, tinh axit yéu dan.

I1. 2. Phan &ng oxi héa — khir:
I1. 2. 1. Dinh nghia:

Phan tng oxi héa - khir 1a phan tng trong d6 c¢6 su chuyén electron giita cac chit
phan Umg. Hodc phan tmg oxi hoa - khur 1a phan tng trong dé c6 su thay do6i so6 oxi hoa
cua mdt sO nguyén to.

II. 2. 2. Diic diém:
Trong mdt phan ing oxi hoa- khir thi:

- Tong s0 soO electron do chat khir nhuong bang tong so so electron ma chat oxi
hoa nhan.

- Su oxi hoa 1a sy lam gia tang s6 oxi hda ctia mot nguyén to.
- Su khtr 1a sy 1am gidm s6 oxi hoa cua mot nguyén to.

- Chat oxi héa 1a chét chira nguyén td c6 s6 oxi héa giam (hay nhén electron).
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- Chat khir 13 chat chira nguyén t6 c6 sb oxi hoa ting (hay nhudng electron).

Vi du: phan irng oxi hoa- khur

0 2o ——+2 0 +2

Fe +  CuSO, — Cu, + FeSO,

0 2o —+1 +1 0

Zn + 2HCI —  ZnClL, + H,!
- Su khur:

Cu”? +2e — . Cu

- Sw oxi hoa:

Fe® 2¢ —  Fe”
- Chit khir: Fe, Zn

- Chit oxi héa: CuSO,, HCI.

1I. 2. 3.Nhom Halogen:
1. 2. 3. 1. Ddc diém:

Flo Clo Brom Iot
- Trang thai vat Iy ¢ diéu Khi Khi Long Rin
kién thuong luc nhat vang luc nau do tim den
- Nhiét d6 néng chay -219,6°C | -101,0°C -7,3°C 113,6°C
- Nhigt d9 so1 -188,1°C | -34,1°C 59,2°C 185,5°C
- Cau hinh electron 16p 262p° 3623p° 45240 55253
ngoai cung p P P P
- Do am dién

4,0 3.0 2,8 2,6
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* Nhan xét:

Gibng nhau: ciu hinh electron ngoai cing: ns® np®

ns> np5
M
Khac nhau:

- Ttr Flo dén Iot: 16p electron ngoai cung cang tang thi cang xa nhan hon, lyc
hut cia nhan ddi véi 16p electron ngoai ciing cang yéu.

- Lop electron ngoai cung:
+ O Flo khong c6 phan 16p d.
+ O cac halogen khac c¢6 phan 16p d con trong.

L&p electron ngoai cung c6 ciu tao twong ty nhau: ns® np’, ¢6 7 electron, d&
dang nhan thém 1 electron dé tao 16p ngoai cing bén vimg 14 khuynh huéng dic trung
clia cac halogen hay cuia nhitng phi kim dién hinh. Chung 1a nhiing phi kim c6 tinh oxi
hoéa manh va giam dan tir Flo dén Iot.

X+le —> X!

M Nt +te ] N
—

IIS2 Ilp5 IIS2 Ilp6

- Trtr Flo, chi c6 tinh oxi hoa, con cac halogen con lai déu c6 thém tinh tu oxy
hoa khtr va tang dan tir Clo dén Iot.

- Do Clo, Brom, Iot c6 thém phan 16p d con trong, khi bi kich thich cac electron
c6 thé chuyén 1€n nhiing obital d con trong lam ching c6 thé ¢6 1,3, 5 hodc 7 electron doc
than. Vi vay, Clo, Brom, ot c6 thé c6 cac s6 oxi hoa -1, +1, +3, +5, +7 trong cac hop chat.

11. 2. 3. 2. Diéu ché:
1. 2. 3. 2. 1. Diéu ché Clo:
I1. 2.3.2. 1. 1. Trong phong thi nghiém:

* Cho dung dich HCI dic tac dung voi nhitng chat oxi héa khac nhau nhu:
KMHO4, KCIOg, MHOZ, C&OCIZ ..

Vidu: 2 KMnO, +16HCI—-5Cl, + 2KCl + 2MnCl, + 8H,0
KCIO; + 6HClI —» 3Cl, + KClI + 3H,0
MnO, + 4HCI — Cl, + MnCl, + 2H,0
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I1. 2. 3. 2. 1.2. Trong cong nghiép:

* Pié€n phan ¢6 man ngan dung dich NaCl, KCI hodac di¢n phan néng chay
NaCl, KCI:

- bién phéan dung dich ¢6 man ngan s€ thu dugc Cl, ¢ anot va H, & catot
2NaCl + 21,0 _diénphin_ >\a01 +cl, +H,

- Pién phan néng chay NaCl s& thu duoc khi Cl, & anot va kim loai kiém & catot.

Nacl ~ _diénphan _— \ 4

* Cho HCI va O, qua dng dugc dun néng dén 400°C c6 nhitng vién d4 bot tim
CuCl, lam xuc tac thi sy oxi hoa HCI boi Oxi: 4HC1 + O, - 2Cl, + 2H,0

O phuong phap nay Clo thoat ra dat 80%.

IL. 2. 3. 2. 2. Diéu ché Brom, Iot:

I1. 2. 3.2. 2. 1. Trong phong thi nghiém: twong tw Clo
2 KMnO, + 16HBr — 5Br, +2KBr+ 2MnBr, + 8H,0
KCl103 + 6HBr — 3Br, + KBr + 3H,O
MnO, + 4HBr — Br, + MnBr, + 2H,0O
2 KMnO4 + 16HI — 51, + 2KI + 2Mnl, + 8H,0
KCIO;  + 6HI — 3, + KI + 3H,O

I1. 2. 3. 2. 2. 2. Trong cong nghiép:
2KBr+Cl, —» 2KCI + Bn,
2KI +Cl, — 2KCI + L,

Thuong trong cong nghi€p, nguoi ta phoi kho rong bién, @6t thanh tro, ngam
tro trong nudc dé hoa tan hét cac mudi. Gan lay dung dich, dem c6 cho dén khi cac mudi
két tinh, phan 16n mubi Clorua va Sunfua ling xudng con Iodua & lai trong dung dich.

II. 2. 4. Hop chit ciia Halogen:
HF HCl HBr HI

- Céc hidro halogenua déu 1a chat khi d& tan trong nudc tao ra dung dich Axit
halogenhidric.

- Axit Flohidric 12 Axit yéu, an mon thay tinh.

- Cac Axit halogenhidric khac 1a nhimg Axit manh va tinh Axit tang dan theo tht
tu: HC1 < HBr < HI (do su giam d6 bén lién ket H—X).

-,HCI, HBr, HI bi oxi héa bdi nhitng chit oxi hda manh, tinh khu tang dan tur
HCI dén HI.

Trong cic hop chat véi Oxi thi Clo, Brom, ot ¢6 s6 oxi hoa duong.
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1I. 2. 5. Nhom Oxi — Luu huynh:
1. 2. 5. 1. Bdc diém:

- GOm céc nguyén to:

Oxi Ll‘m Selen | Telu | Poloni
huynh

O S Se Te Po

- Kién thirc can nam viing:
Tinh chat ctia Oxi va lwu huynh:

Cung c6 6 electron 16p ngoai cung, cau hinh: ns np 2 electron ddc than, c6 thé
nhan thém 2 electron dat co cau bén cua khi tro, thé hién s6 oxi hoa —2.

[0 AT —=2e, [ LT

ns’  np’ ns’ np6

Trir Oxi, cac nguyén tir trong nhom c6 thém phén 16p d con tréng; khi bi kich
thich, electron s€ chuyén 1én phan 16p d nay tao 4 hoac 6 electron doc than, thé hién so
oxi1 hoa +4 hoac +6.

Tinh chét héa hoc:

- Oxi va luu huynh c6 d6 am dién 16n, 1a nhitng phi kim c6 tinh oxi héa manh
(dac biét 1a Oxi).

- Oxi: oxi hoa hau hét cac kim loai, phi kim va nhiéu hop chat.
20+ 3Fe S Fe0,
0, + c % co¢t
70,2+ 2C,HsOH — 4CO, 4 + 6H,0
- Luu huynh:
+ Thé hién tinh oxi hoa khi tic dung v6i chat khir manh.
S + Fe 'S FeS
+ Thé hién tinh khtr khi tac dung vé6i chat oxi hda manh.

S + 0, 5 4 so0,

1. 2. 5. 2. Diéu ché:
11. 2. 5. 2. 1. Trong phong thi nghiém:
* Nhiét phan cac mudi chira Oxi khong bén véi nhiét nhu: KMnO,, KCIOs,...

t°C
2KMHO4 —> K2MHO4 + OzT + MHOZ
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- Phai dé dung cu that khd méi co thé thu dugc O,.
- Vi: 3K,MnO, +2H,0 ic 2 KMnO,4 + MnO, +4KOH.
2KClO; MmOC 5 KCl + 30,4
(Cry0;, Fey03)
- Néu khong c6 xtc tac thi
4KC10; S 3KClo, + KCI
* Phan huy Nitrat kim loai kiém:
2 NaNO; to—g 2NaNQO,; + O
* Phan huy HgO (phuong phap dau tién)
2 HgO —) 2Hg + O, 4
* Pi¢n phan nudc:
+ Thu dugc O, ¢ anot va H, & catot.
om0 225 2w, + 0,
+ Pé tang do dan dién cta nudc phai thém sunfat kim loai kiém hay kiém vao.
* Phan huy H,0, véi xtc tdic MnO,:
21,0, 192, Hp.0 + o,
11. 2. 5. 2. 2. Trong cong nghiép:

Trong cong nghiép, thudng ngudi ta ding cach dién phan nude va chung cat
phan doan khong khi 1ong. O cach thir hai, khong khi dugc hoa 16ng dudi nhiét d6 thap(-
145°C ) va &p suét cao, gom chil yéu la O, va N,. Dé tach riéng O, va N, & trong khong
khi long, ngudi ta dung cdt chung cat phan doan, dya trén sy khac nhau vé nhiét do soi
cta O, (-183°C) va N, (-195,8°C) nguoi ta tach duogc khi N, va O, 1ong.

Gan day, ngudi ta méi tim ra mot phuong phap moi tach O, tur khong khi. Cho
khong khi di qua ray phan tir co kha nang gitr N, lai, hon hop khi thu dugc chira to1 80%
0O,, c6 thé st dung ngay vao luyén kim.

*Chuy:
- Trong phong thi nghiém pho thong, viéc diéu ché O, sir dung cho cac thi

nghiém biéu dién 12 rat can thiét va phd bién. Do d6, can phai lya chon phuong phap diéu
ché O, thuan loi nhat, t61 wu nhat.

- Phuong phap nhiét phan cac hop chat chira Oxi khong bén voi nhiét, dic biét
1a KMnOj; 1a phuong phap diéu ché O, dugc sir dung kha pho bién hién nay. Tuy nhién,
day la nhimg chat oxi h6a manh (KMnOy,, KClOs...) va khi thyc hién phan tng thi can
phai cung cap nhiét cho phan tng, mit khac néu trong dung cu chira KMnO, con hoi
nudce hay chi 1 giot nude cling c6 kha ndng lam cho phan ung khong thanh cong.

- Vi vay, ta nén tlen hanh phan tng phén huy H,O, dé diéu ché O,. Trong
phuong phap nay, khong can cung cip nhiét, ddng thoi phan tmg xay ra nhanh chéng, rat
thudn loi vé mat thoi gian. Cach thu O, cing nhu ¢ phuong phap trén, cling dwa vao

nguyén tic O, hoa tan it trong nuéc, cho O, day nudc trong binh thu ra ngoai.

21,0, M192 »110 + 0,4

32



IL. 2. 6. Hop chit ciia Oxi — Luu hupnh:
II. 2. 6. 1 Hop chat ciia Oxi: hydroperoxit (H05):

- Hydropeoxit 1 chat 1ong khong mau, 1a chat rat khong bén, cé kha nang phan
huy nd tao thanh nude va Oxi. Su phan hay hidropeoxit ting 1én khi c6 mit chat xuc tac.
Vi du: néu tha mot it MnO, vao dung dich hidroperoxit thi phan Gng x4y ra manh liét
thoat ra O,. Phan ung nay dung diéu ché O, trong phong thi nghiém.

- S6 oxi hoa ctia Oxi trong hop chat nay la: -1, trung gian ctia —2 va 0, do d6
H,O, vira ¢6 tinh khtr vira c6 tinh oxi1 hoa.

Vi du: + Tinh oxi hoa: 2KI + H,O0, ., I, + 2KOH

+ Tinh khu: Ag,0 + H,0, — 2Ag + H,0 + 0,1
II. 2. 6. 2. Hop chdt ciia lwu huynh:
- Xét cac hop chat sau: H,S, SO, SO; , H,SO,

- Tinh chat ctia chung thé hién qua bang sau:

Tinh Phuwong trinh phdn irng

L Tinh khwr
oxi hoa

/ SO 2st =+ Oz (thiéu) toé: 2S =+ 2H20

t°C
S S%—— S™ | 2H,S + 30y = 280, + 2H,0

S | H,S +4Cl, +4H,0 = H,SO, + 8HCI

S* |S + H, = H,S
/ 2 2
S ¥ —>g? |&° S + 0, = S0,
S +F2=SF6

SOZ + 2st = 38 +2H20

IS{(;;@ S*——>¢8% |S™_,S8" |5S0,+2KMnO, +2H,0 = K,SO4 + 2MnSOy
+ 2H,SO4
S )
S+ Cu +2H,S0,d, t° : CuSO4+ SO, +2H,0
SO, / 3Zn + 4H,S0, 4, t° = 3ZnSO,4 + S + 4H,0
H,SO, | S° 4Mg + 5H,SO, d, t° = 4MgSO, + H,S++4H,0
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III. CO SO LY THUYET THi NGHIEM HOA HQC LOP 11:

III. 1. Axit
I 1. 1.

, bazo va muoi:

Dinh nghia:

- Theo thuyét Arrhenius va thuyét Bronsted, axit va bazo dugc dinh nghia:

THUYET Axit Bazo Dung moi
Arrhenius | Trong nuéc phan li cho H' | Trong nudc phan li cho OH™ | H,O
Bronsted | Co kha ning cho H" C6 kha niang nhan H" Bat ki

- So voéi thuyét Arrhenius, thuyét Bronsted tong quat hon va 4p dung cho bat ki
dung moi nao hodac khong c6 dung méi. Tuy nhién, trong dung moi nudc, ca hai thuyet

déu cho két qua nhu nhau.

- Muéi 1a nhitng hop chit ma phan tir gdm cation kim loai (hodc NH,") lién két véi
g hop p g

anion goc Axit.

1I1. 1. 2. D pH cua dung dich:

- Pé danh gia do axit va d6 kiém cta dung dich nguoi ta dung pH véi qui udc nhu

sau: [H]=10"" (M) Hay: pH = -1g[H']
" MBOi truong axit : [H]> 107 M hay pH <7

" MBoi truong bazo:[H'] <107 M hay pH > 7

" MBoi truong trung tinh : :{H] =107 M hay pH =7

" Trong mdi trudng nude: [H]=[OH]=10" M hay pH =7
- Chét chi thi axit- bazo:

Moi truong .
, Axit Trung tinh Bazo
Chat chi thi
Qui tim bo Tim Xanh
Phenolphtalein Khoéng mau Khéng mau Hong
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III. 1. 3. Phan iing trao déi trong dung dich cdc chit dién Ii:

I11.1. 3. 1. Piéu kién: Phan mg trao d6i trong dung dich cac chat dién i chi xay ra
khi c¢6 it nhat mot trong cac dicu kién sau:

+ Tao thanh chét két tua

+ Tao thanh chat khi hay chat dé& bay hoi

+ Tao thanh chat dién li yéu

II1.1. 3. 2. Phan iing thuy phdn ciia mudi:

- Phan Ung trao doi ion gitra mudi hoa tan va nudc lam cho pH bién doi 14 phan
ung thuy phan cia muoi.

- Mudi trung hoa tao béi gbc bazo manh va gbc axit yéu, khi tan trong nudc, goc
axit y€u bi thuy phan, moéi truong cia dung dich 1a kieém (pH >7).

Thi dy: Dung dich NaCH;COO
CH;COONa — CH;COO + Na’

CH;COO +H,0 =<—— CH;COOH + OH" (Dung dich c6 pH >7)

- Mudi trung hoa tao béi gc bazo yéu va gdc axit manh, khi tan trong nudc, goc
bazo y€u bi thuy phan lam cho dung dich c6 tinh Axit (pH <7).

Thi du: Dung dich mudi NH,Cl
NH,Cl —- NH, + CI°

S
NH," +H,0 - NH; + H;0" (Dung dich c¢6 pH <7)

- Mudi trung hoa tao bdi gdc bazo manh va gdc axit manh, khi tan trong nudc,
moi truong cua dung dich van trung tinh (pH=7).

Thi du: NaCl, KNO; , KI...

’ - Mubi trung hoa tao boi gdc bazo yéu va gde axit yéu, khi tan trong nudc, gdc axit
yeu va gdc bazo yéu déu bi thuy phan, tuy thudc vao qua trinh cho proton cua axit hay nhan
proton cua bazo manh hon ma dung dich c6 thé trung tinh hay c6 tinh axit hodc tinh bazo.

Thi du dung dlCh (NH4)2CO3
NH," +H,0 ——> NH; + H;0"

CO + HO__» CO, + 20H
<—

I1L. 2. Cac hop chit cia Nito, Photpho:
IIL. 2. 1. Cdc hgp chiit ciia nito:
Il 2. 1. 1. Amoniac (NH;):

Amoniac 1a chat khi khong mau, mui khai va xoc, nhe hon khong khi va tan rat
nhi€u trong nudc. Amoniac thé hién cac tinh chat sau:
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- Tinh bazo yéu:
Phan tmg v&i nuée : NH; + H,0 - NH,” + OH
Phan Uing voi axit: NH; + HCl -» NH4CI
Phan Gng v6i mubi: A"+ 3NH; + 3H,0 — AI(OH); | + 3NH,"
- Tinh khu:
Khi phan tng voi chit oxi hoa manh (O,, Cl,...) va mot sb oxit kim loai, NH; thé
hién tinh khtr.
4NH; +30, — 2N, +6 H,O
2NH; +3Cl, ., N, +6HCI
2NH; +3CuO —> N, +3Cu +3 H,0

- Kha nang tao phuc tan:

Nho ¢6 cap dién tir tu do, phan tir NHy rat dé tao nén nhiéu phuc chit bén véi ion
kim loai chuyén tiép (Cu*", Ag", Zn*"..))

Cu(OH), +4NH; — [Cu(NHj;)4](OH),

Pidu ché:

* Trong céng nghiép: Amoniac duoc tong hop tir khi Nito va khi hidro theo phan mg:
N, +3H, — 2NH; + Q

* Trong phong thi nghiém: Khi dun néng mudi amoni véi kiém (CaO,
Ca(OH),...) ta thu dugc khi amoniac

2NH,CI1 + Ca(OH)2 — 2NH; +CaCl, + 2H,0O

Ngoai ra, c6 thé diéu ché mot lugng nhé amoniac bang cach dun ndéng dung dich
amoniac dac.

III. 2. 1. 2. Axit nitric (HNOj3)
II1. 2. 1. 2. 1. Bac diém:

- HNO; tinh khiét 1a mot chat long khong mau, kém bén dé bi phan huy dudi tac
dung cta anh sang va nhiét

4HNO3 - 4NO2T + OzT + 2H2O
Do tao thanh NO; nén dung dich HNO; c6 mau vang.

- HNOs; khan, hdo nudc, dung dich dac bdc khoéi do két qua hut hoi nudc trong
khi quyén cta cac phan tr Axit boc hoi.

1. 2. 1. 2. 2. Tinh chét hod hoc:
Tinh axit: Axit nitric 12 axit manh, mang day du tinh chat cia Axit.
2HNO; + CuO — Cu(NOs), + H,O
2HNO; + CaCO; —» Ca(NOs), + CO,T + H,0O
Tinh oxi hoa: Trong phan tir HNOs, nito c¢6 sd oxi hoa +5 1a s6 oxi hoa cao nht

clia nito, do d6 tinh chéat hoa hoc dic trung ciia HNOj; 1a tinh oxi hod manh. Khi phan
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ung, tuy thugc vao ndéng do axit, mirc do hoat dong cua chat khir va nhiét d6 cua phan
g ma sb oxi hoa cua nito ¢ thé dua vé: -3, 0, +1, +2, +3, +4

Vi kim loai: Tuy thudc vao nong do HNO; va mirc do hoat dong ctia kim loai ta co:
- Trong mudi nitrat, kim loai ¢ hoa tri cao nhat.
- Al, Fe bi thu dong hoa trong HNO; dac ngudi.
Vi du:
Fe + 4HNOs(loang) — 2Fe(NO;); + NO + 2H,O

V6i phi kim: Khi dun nong, HNO; déic c6 thé oxi hoa cac phi kim: C, S, P dén
muc oxi hoa cao nhat.

C + 4HNO3d —> C02 + 4N02 + 2H20
S + 6HNO3d —> HzSO4 + 6802 + 2H20

\{('ri hop chét: Dung dich HNO; lghi tac dung VQi cac hop chit nhu H,S, HI, SO,,
FeO, mudi sat (I1)...oxi hoa cac nguyén t6 trong hop chat Ién muc oxi hoa cao hon.

3H,S? + 2HNOs050g — 3S°) +2NO7 + 4H,0
Nhdn xét:

’ + Nhin chung, dung dich HNOj; cang loang, kim logi cang manh, nhiét do cang
thip thi N™ trong HNO; bi khtr cang siu (t6i mirc oxi hoa thap nhat).

+ Co thé cho rang, khi cho kim loai tac dung vdi dung dich HNOs thi san pham
tao thanh chu yéu 1a HNO,, nhung vi khong bén, HNO; bi phan huy tao ra NO va NO,
theo phan Ung

2HN02 —> NOT + NOzT + Hzo
NO, tac dung v6i H,O theo phan trng thuén nghich
3NO, + H,O 2HNO; + NO

Axit HNOs cang dic can bang cang chuyén vé phia tao ra NO,. Chinh vi li do nay,
khi kim loai tdc dung v&d1 HNO; dac thi tao ra khi NO, va vd1 HNO; loang lai tao khi NO.

1. 2. 1. 3. Muéi nitrat:

- Cac mudbi nitrat kém bén véi nhiét, ching bi phan huy khi dun nong.
KNO; —» KNO, + 120,
Cu(NO3), —» CuO + 2NO, + 120,
AgNO; —> Ag + NO, + 120,

- Bé nhan biét gbc nitrat, nguoi ta cho dung dich tac dung véi dong va H,SO, dam
dac, cho dung dich ¢c6 mau xanh va khi vang nau thoat ra.

3Cu + 2NO; + 8H" — 3Cu* + 2NO + 4H,0
2NO+O2 —> 2NO2T

(vang nau)
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III. 2. 2. Muéi photphat:
- Mubi photphat 12 mubi cua axit photphoric, duoc chia 1am hai loai:
+ Mubi trung hoa : mudi photphat: Na;PO,, Ca3(PO,),...

+ Mubi axit: mudi hidrophotphat: CaHPO,, Na,HPO,...mubi dihidrophotphat:
Ca(H2P04)2. ..

- Tét ca cac mubi dihidrophotphat déu tan trong nudc.

- Pé nhén biét ion photphat (PO,”) ta ding dung dich bac nitrat.
3Ag"+ PO, — AgiPO,| (mau vang)

III. 2. 3. Phdn bon hoa hoc:

Tén Cdc dang Théanh phan Diic tinh

-Phan dam amoni | NH4Cl hoac NH4NO:s... -Qung cép nito cho cay
-Phan dam nitrat | NaNOzhodc Ca(NO3),... trong. )
“Phén uré (NH,),CO -Tan tot trong nudc

1.Phan dam

-Phan 14n nung Hon hop photphat va | Cung cép photphat cho
chay silicat ciia canxi, magi€ |cdy dudi dang ion

3-
> Phan lan |-Supephotphat: | Ca(H,PO,), va CaSO, | Photphat PO
+Supephotphat dor} Ca(H,PO,),

+Supephotphat kép
-Kali clorua KCl Cung cép cho cay
3 Phan Kali nguyén t6 Kali duoi
e dang ion K"
-Kali sunfat K,SO4

I11.3. Phan tich dinh tinh nguyén t6 trong hop chit hiru co:
IIL. 3. 1. Phén logi hop chit hivu co:
Hidrocacbon no

Hidrocacbon Hidrocacbon khong no

Hidrocacbon thom
Hop chat hitu ¢ Dian xuat Halogen
Ancol, Phenol

Din xuit cua Hidrocacbon Andehit, Ceton
Axit Cacboxylic
Este
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II1. 3. 2. Phdn tich dinh tinh:
11l 3. 2. 1. Xac dinh cacbon va hidro:

Co thé tim ra cacbon va hidro trong hop chat hitu co bang cach oxi hoa hgp chat
do voi dong (II) CuO.

+ Néu hop chat c6 chita C va H thi san pham tao thanh c¢6 khi CO, va hoi nuéc.
Hop chét hitu co —CUO- 5 O, + H,0(hoi)

+ Hoi nude khi gap déng sunfat khan s€ tao ra CuSO,4.5H,O c6 mau xanh.
CuSO, +5H,0;, —> CuS04.5H,0
(Tréng) (Xanh)

+ Khi CO; lam duc nudc voi trong
CO, +Ca(OH), du —> CaCO;| +H,0

Trang duc

111 3. 2. 2. Xac dinh nito:

Néu hop chat hitu co c¢6 chtra nito, khi dun véi H,SO, déc, nito c6 thé chuyén
thanh mu6i amoni va dugc nhan biét dudi dang amoniac.

, = 0
Hop chit hitu co Nito _H280addc.t | N,),S0, + ...

(0]
(NH,),SO, +2NaOH ——— Na,SO, + 2NH;? + 2H,0

(mui khai, 1am gidy qui 4m hoa xanh)

III. 3. 2. 3. Xac dinh halogen:
- Hop ’chﬁi‘t hiru co chira clo khi d6t bi phan huy, Clo tach ra dudi dang HCI va
dugc nhan biét bang AgNOs.

, (0)
Hop chat hitu co chira Clo > CO, + H,O + HC1

HClhOi +AgNO3du —_—> AgCll +HNO3
(Trang)

- Hogc: khi nung nong chat hitu co chira halogen (Cl, Br, I) voi dong 0 nhiét do cao,
halogen trong hop chat tach ra dudi dang HX s& tac dung voi CuO phu trén bé mat day dong
tao thanh mudi dong halogen phat tdn vao ngon Itra lam cho ngon Itra c6 mau dac trung.
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I11. 4. Hidrocabon no: Metan (Ankan):
IIL 4. 1. Pic diém:

- Metan va cac chat déng dang 13 nhiing chat khéng mau, nhe hon nudc va khong
tan trong nudc.

- Trong phan tir ankan chi gdm co céc lién két o bén virng giita C-C va C-H nén cic
ankan tuong dbi tro vé mat hoa hoc: & nhiét do thuong khong phan tng vai Axit, bazo va
cac chit oxi hod manh (KMnOy).

- V6i tac dung cua anh sang, nhiét d va xuc tac, ankan tham gia cac phan ung sau:

+ Phan ung thé: Khi chiéu sang hoac d6t nong hdn hop metan va Clo s& xay ra
phan g thé 1an lugt cac nguyén tir H bang Cl.

CH; +Cl, —— CH;Cl +HCI
CH;Cl +Cl, —— CH,Cl, + HCI
CH,Cl,+ Cl, —£— CHCI; + HCI
CHCl;+ Cl, —— CCly + HCI

+ Phén ung tach: Dudi tac dung cua nhiét va xtc tac (Cr,0s, Fe, Pt...) cac ankan
khong nhiing bi tach hidro tao céc hidrocacbon khong no ma con bi gay cac lién két C-C
tao cac phan tir nho hon.

—> CH3—CH= CH— CH3 + H2
(0]
CH;—CH,— CH,— CH; 290 C:Xt|  _ ¢y, CH=CH, + CH,

I CH2: CH2 + CH3— CH3

+ Phan trng oxi hoa:

- Cac ankan khi d6t chdy tao ra CO,, H,O va toa nhiéu nhiét.
CH; +20, —> CO,+2H,0 AH=-890KJ
- Cac ankan dau day dong dang rat dé chdy nhiét toa ra nhanh nén c6 thé giy no.

- Khi c6 xtic tac, nhi¢t do thich hop:

CH; +0, P HCHO +H,0

IIL. 4. 2. Diéu ché metan:
Il 4. 2. 1. Trong cong nghi¢ép: Metan va cac chat dong dang duoc tach tir khi
thién nhién va dau mo.
III. 4. 2. 2. Trong phong thi nghiém: Cach diéu ché metan thuan tién nhat 1a ldy
natriaxetat nung véi voi toi xtt. Phan trng xay ra theo phuong trinh

o)
V4 CaO, t°
CH3—C/ + NaOH ) ——— CHil + NaCO,

N\ O—Na (r)
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Metan c6 thé duoc diéu ché bang cach thuy phan Al,Cs
AL,C; + 12H,0 —  3CH; +4AI(OH),

I1I. 5. Hidrocacbon khong no: Anken-Ankin:
IIL. 5. 1. Dic diém ciu tao:

Anken

- La nhiing hidrocacbon mach hé c¢6 mot ndi doi trong phan tir
N /
ATl

Ankin

- La nhitng hidrocacbon mach hé c6 mot ndi ba trong phan tir
—C=C—

- Hai nguyén tir C mang n6i d6i ¢ trang thai lai hod sp®
- Lién két do6i C = C gdm mét lién két o bén virng va mot lién két 7 linh dong.
- Hai nguyén tr C mang ndi ba ¢ trang thai lai hoa sp

- Lién két ba gom mot lién két o bén viing va hai lién két 7z linh dong

IIL. 5. 2. Tinh chit hod hoc:

- Trong anken, lién két 7 cua ndi d6i C = C kém bén vitng nén dé bi cit dut tao
thanh lién két o vo1 cac nguyén tir khac. Do do, lién két d6i C = C 1a trung tam gay ra
cac phan tng hod hoc dac trung cua anken nhu: phan tng cong, phan trng oxi hod, phan
ung trung hop.

- Trong ankin ciing c6 lién két 7 kém bén twong ty nhu anken, vi thé nhitng phan
ung nao co6 thé xdy ra vdi anken thi cling c6 thé xay ra voi ankin. Tuy nhién, khac véi
anken, phan ing cong cua ankin xay ra theo hai giai doan.

III. 5. 2. 1. Phan ung céng hidro:

Khi dun néng va c6 mat xac tac Pt/ Ni hoac Pd.

Anken:
Pd/ Ni/ Pt
Ne—c¢” . H-H O;»—é—é—
/ N\ t |
H H

41



Ankin:

ot
() —C=C— + H—H Ni, _CH=CH—

. tO
(2) —CH=CH— + H—H —: 5 _ CH,—CH,—

Néu dung xuc tac Pd phan tmg dimg ¢ giai doan (1)

: 40
Vidu: CH,=CH,+H, 1> CH, - CH,

: 40
CH=CH +2H, =15 CH,_ CH,

111. 5. 2. 2. Phan ung cong halogen:

- Halogen la tac nhan dbi xung dé thyc hién phan ng vé&i anken, ankin. Tuy nhién
khong phai tat ca cac halogen déu tham gia phan ing nhu nhau. Kha nang tham gia phan
ung bién doi theo tha tu: Flo >> Brom ~ Clo >> Iot. Do vay, phan tng cong halogen chi
x€t phan tmg cua Brom hodc Clo ma thoi.

- Co ché:
Anken:
@
X
\ / \
(D C:C/ + XDX _ 2 X9 4+ —_C—cC—
/ AN | |
®
X? X
/
e P
|
\J X
Ankin:
ox
-C=C- ~——> —-C=Cc- ——> —C—C—
I |
X X X
Thi du:

CH2: CH2 + Br— Br — > FHQ _ |(2H2
Br Br

CH=CH + 2B, —» Br_CH_CH_Br

| |
Br Br
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Phan ﬁqg lam ngét mau cua dung dich brom, do d6 dung dich brom hay Br,/CCl,
dung lam thuoc thir d€ nhan anken, ankin.

I11. 5. 2. 3. Phan ung cong axit va cong H,O:

Hidrohalogenua (HCI, HBr, HI), A),;it H,S0,4, Axit HNOj 1a nhiing tac nhan bét d,6i
xung. Khi cong vao anken, ankin bat doi1 xing hudng cia phan ing tuan theo qui tac
Maccopnhicop:

“Trong phan tmg cong Axit hodac H,O (ki hiéu HA) vao anken khong d6i xtng sé&
uu tién xay ra theo hudng tao thanh cacbocation trung gian bén hon.”

Co ché:
- Anken
>C_CC<\+H_(\A . —:C—(E?—
H
O Ry
I|{ |\J |
- Ankin
—C=C— 4, H-HA __, _ (C=C—
i1 A
H A
—C=C— + H-A —» _lc_lc_
oA HoA
Cu thé:

+ Cong Axit:

 CHy—CH—CH, B> CH,_ CHBr_ CH,
CH;—CH = CH, + HBr BT ben hon 95%

L » CH;—CH,— @Hz Br CH,— CH,— CH,B
kém bén 5%
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CH;—CH=CH, + HCl — » CH;—CH—CH,
]
Cl H

CH;—CH=CH, + H,SO, dsc —— CH3;—CH—CH,
: | |

HSO50 H
CH =CH + 2HCI —> CH;- CHCl,
+ Cong H,0:
Anken:

Nudc 12 mot “axit” rat yeu nén binh thuong phan ng rat cham va thuan nghich
v6i etylen va cac anken khac. Mudn thyc hién t6t phan ing vao anken, c6 thé ap dung
mot trong hai cach:

Cho anken tac dung véi H,SO, dac roi thuy phan este v6 co thu dugc.
CHQ = CH2 =+ HOSO3H E— CHg-CHz-OS()gH

(0]
CHs-CH,-OSO;H + H,0 ——> CH,CH,OH + H,SO,

Cho anken tac dung truc tiép v6i nude nho chat xdc tac axit manh.

CH,=CH, + H;0® ——> CH;—CH® + H,0

CH — cH® . HO — » CH3—CH2—<8H2

3 H
CH3; — CH,— | —H —> CH;—CH,—OH
H

Phan tmg cong nudc vao anken duge ap dung trong cong nghiép dé san xut
ancol, dac biét 1a ancol etylic.
Ankin:

HgSO0,, 80°
CH = CH + H,0 282¢30C oy cho

0
CH;—C=CH + H,0 w CH;— C — CH,4

Il
O

IIl. 5. 2. 4. Phan ung trung hop:

- Trong nhiing diéu kién nhiét do, ap sut, xuc tac thich hop, cac anken dau day co
tham gia phan irng cdng nhi€u phan tir v4i nhau thanh phan tir rat 16n.
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. (0]
eoxit, 100-300 C
P > (—CH,— CH,—)
100 atm n

etilen polietilen(PE)

n CH2 = CH2

- Ankin:

(0]
2cH = CH CuClL NH,CI t°

CH =C —CH=CH,

IIl. 5. 2. 5. Phan ung oxi hoa:

III. 5. 2. 5. 1. Phan Gng oxi ho4 hoan toan: Anken va ankin khi dét chay déu toa
nhi¢t manh va cho ngon Itra chdy sang.

(0]

CH,=CH, + 30, ——> 2C0,+ 2H,0 — 1423 KJ
(0]

HC=CH + %oz — > 200, +H,0-1320KJ

III. 5. 2. 5. 2. Phéan tng oxi hod khong hoan toan: Khéac vdi ankan, anken va ankin
déu bi KMnOQO, oxi hod va lam mat mau dung dich KMnO,.

- Anken:
A4
C o & ~clo o
/
("j + /Mn « — | Mn
x C_n~—
/N 0] O RN O \O
N ./ &) |
c-o_ 0 H,0 —C—OH Ho &
Looowi = . Mt
PN 0] 0 —(lj —OH HO” \q

S 2
HQMHO? M) Mno4eH;O> MHO? + Mn02 + OI—ICa

Téng quat:

/

\ |
/c=c + KMnO4 + HO —» —C—C— + Mn02¢ + KOH
|
O

AN
H OH

|
C
|
O
Vi du:

3CH; + 2KMnOy4 +4H,0 ——» 3CH—CH, + 2Mno4 + 2KOH

I A
OlH OH nau
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- Ankin: Khi bj KMnOy oxi hoa & lién két ba tao ra cac san pham phuc tap con
KMnO, bi khtr thanh MnO,. Vi du:

3C,H, + 8KMnO,4 +4H,0 — 3HOOC-COOH + 8MnO, |+ 8KOH

1. 5. 2. 6. Phan ung thé bang ion kim logi: (Phan Gmg déc trung cua ankin co ndi
ba ¢ dau mach): Do tinh linh dong cta H dinh ¢ C mang lién két ba hon han H ¢ C mang
lién ket doi, lién két don nén nd co the bi thay thé bang nguyén tir kim loai.

R-C=CH +[Ag(NH;),JOH —> R-C = C-Ag| +2NH; + H,O

Thi du:

HC = CH +2[Ag(NH;5),]OH —> Ag-C = C-Ag| +4NH; + 2H,0
Vang nhat

IIL. 5. 3. Diéu ché:
I11. 5. 3. 1. Trong cong nghiép:

- Etilen, propilen va butilen dugc diéu ché bang phan tmg tach hidro tir ankan
tuong ng hoac bang phan tng crackinh.

- Axetylen dugc diéu ché theo hai cach:

1500°C -
2CH, > HC=CH + 3H,

Lam lanh nhanh

CaC, + 2H,0 —> HC=CH + Ca(OH),
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111 5. 3. 2. Trong phong thi nghiém:

- Trong phong thi nghiém, dun néng hap hop ancol etylic véi Axit H,SO,4 dac 1a
cach diéu ché etilen thong thuong va de lam nhat.

Co ché:
H H H H
H(|:CH+}@HSCS?
B

|
H—C—C—H + HSO,

H H H
| |
H—C—-C—H H—C=C—H + H;SO4
<0
HSG,
H,S044, 170°C
(lle_CHz = »CH,= CH, + H,0
|
H OH

- Trong phong thi nghiém, C,H, dugc diéu ché theo cach cho canxi cacbua CaC,
tac dung voi H,O.

III. 6. Hidrocacbon thom: Benzen-Toluen:

Su xen phu bén véi nhau cua 6 obitan p con lai ciia 6 nguyén tir C da tao thanh obitan
chung cho ca vong benzen, do d6 vong benzen tr¢ thanh mét hé thom rat bén vimg.
Chinh vi vay, benzen va toluen tuong d6i dé tham gia phan tng thé, khé tham gia phan
g cong va bén vimg vai cac chat oxi hoa.

Khac vo1 benzen, toluen con ¢6 thém mot nhom metyl (-CH;) 1a nhom day e lam giau
mat d6 e cho vong. Vi vay, vong thom ciia toluen dé tham gia phan tng thé hon benzen.

Tinh chat vat li:

+ Ca benzen va toluen hau nhu khong tan trong nudc nhung tan trong nhiéu dung moi
hiru co dong thoi 1a dung mdi hoa tan nhi€u chat khac nhu brom, i6t, luu huynh, cao su...

+ Mui cua bezen va toluen déu co hai cho strc khoé.
Tinh chat hoa hoc:

47



- Phan tng thé: benzen, toluen tham gia phan tng thé v4i halogen khi c6 mit bot sat
va véi axit HNOj; dac khi c6 mat H,SO,4 dam dac dun nong.

Vi du:
Br
Fe
+ Bn " » + HBr
khan
CHj;
CH3 Br
+ HBr
+ Brn Fe
CHj
+ HBr
Br

Khi thé véi halogen, néu khong dung bot sat ma chiéu sang, thi toluen cho phan g
thé trén nhanh.

- Phan Gng cong:

> Benzen va toluen khong 1am mat mau dung dich Br,.

> Khi chiéu sang:

cl
Cl Cl
@ . oae, A
cl Cl
Cl

Hexacloxiclohexan CgHgClg

> Khi nung ndng va c6 chét xic tac Ni:

e
+ 3H, Ni, t O

CH; CH3

. tO
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- Phan Urng oxi hoa:

Benzen khong 1am mat mau dung dich KMnO, nhung khi dem dun néng toluen véi
dung dich KMnO, thi nhoém -CHj; bi oxi hoa.

CH;
COOK

0
t
+ 2KMnOy —» @ + 2Mn0O, + KOH + H,O

III. 7. Din xuit Halogen, Ancol, Phenol:
IIL. 7. 1. Dén xudt Halogen :
Tinh chit co ban cta dan xuét halogen
III. 7. 1. 1. Phan irng thé nguyén tir halogen bang nhém -OH:

- Do céc halogen (X) c6 d6 am dién 16n hon cacbon nén trong phéan tir din xuét
halogen lién két C-X ludn ludn phan cuc 4m vé phia X. Vi vy, nguyén tir cacbon bi thiéu
hut mot phan electron (mang dién tich duong) va lién két C-X dé& bi phan cét ¢ phia
nguyén tir cacbon.

- Chinh vi thé, phan tmg dic trung ciia nhém C- X 1 tac dung véi cac tac nhan cé
kha nang nhuong cap electron du ctia minh dé tao thanh lién két méi nhu: OH™ CN”,
H,O, NH;...

- Tuy nhién, mot phan tng thé xdy ra theo co ché nao con tuy thudc vao ciu trac
cua hydrocacbon lién két vdi X, ban chat cia X, d§ hoat dong cua tac nhan thé va ngay ca
di€u kién phan ting (dung méi, nhiét 4o ...)

- C6 hai co ché thé co ban :

+ Co ché thé S\2: (mdt giai doan)

/ N Br©
||"/ / \ \II"I
Chét ban dau Trang thai chuyén tiép San pham
Do phan ung: gbc hidrocacbon bac 1 >bac 2> bac 3
+ Co ché thé SN1: (hai giai doan)
. |
ham
an C—x cham |, ® + X0
4 7N\
| \
2) on® mhamh _ No_on L opo—c”

@ 4
N “/ N

D0 phan tng: géc hidrocacbon bac 3> bac 2>bac 1
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SN
Vidu: Cl-CH,— CH,-Cl +2NaOH —2%*> HO-CH,— CH,-OH + 2NaCl

1,2-dicloetan

$H3 , CHj3
(1) CH; — (f —Cl dung moi phan cuc > CH, _é|® >
CH; ¢H,
CH, i,
2  CH; —c:@ . ol SN s o
CHs |CH3

III. 7. 1. 2 Phan ung tach hidro halogenua:

- Khi dun s6i dung dich (}a:ln xuat halogen va KOH trong ancol, phan tng tach
hidro halogenua x4y ra tao san pham anken.

- D6i v6i din xuat halogen c6 kha ning cho nhiéu hudng tach, thi san chinh cta
phan g 1a san pham duogc tao thanh theo qui tac Zaixep.

Qui tic Zaixep: “Khi tach HX khoi dan xuat halogen nguyén tir halogen X uu
tién tach ra cung voi H ¢ nguyén tir C bac cao hon bén canh”

Thi du:

—» CH; _CH—CH —CH; +HBr

CH, - CH_CH,—CH; KOH, ancol, ©
I [
H Br

—> CHZ = CH—CH2 —CH3 + HBr

III. 7. 1. 3. Phan ung voi Magie:

Céc dan xuét halogen c6 kha ning tac dung voi Mg trong méi truong ete khan tao
thanh hop chat co Magie.

CH;-CH,-Br + Mg ete khan CH;- CH,-Mg-Br
_—
I11. 8. Ancol — Phenol:
III. 8. 1. Ancol:
II1. 8. 1. 1. Binh nghia:

Ancol 13 hop chit hiru co trong phan tir c6 chira nhdém —OH lién két truc tiép voi
nguyén tr cacbon cua goc hidrocacbon.
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I 8. 1. 2. Cdu tao:

6'+/
H—C
R/ \H

Do O c6 dd am dién I6n hon C va H nén lién két C — O va lién két O — H 1a lién
két cong hoa tri ¢6 cuc. Khi tham gia phan ng thi hai lién két nay dé dang bi cat dut.
bac diém cau tao nay quyét dinh tinh chat hda hoc cua ancol.

11 8. 1. 3. Tinh chdt héa hoc:
I1I. 8. 1. 3. 1. Phan tmg thé H trén nhom —OH :
a. Tac dung voi kim koai kiém: phan g gitra ancol véi kim loai kiém (Na,K ...)
xay ra ém diu va giai phong khi Hidro:

2C2H5—OH + 2Na — 2C2H50Na + HzT
Natri Etylat

b. Tinh chdt déc trung cia glyxerol va cdc poliancol da chirc c¢6 nhém —OH canh
nhau: Cac poliancol thuong c6 tinh Axit manh hon cidc monoancol do anh hudéng gitra
hai nhém —OH canh nhau. Chung cé thé tac dung véi Cu(OH), tao ra phtic chét tan, c6
mau xanh da troi dac trung.

?Hz— OH HO— |CH |CH - OEA HO— (le
(EH—OH + HO—Cu—OH + HO—?H—> (FH—O—Cu—O—(liH + 2H,0
CH—OH HO—CH CH —OH HO—CH

Dﬁng (IT) glyxerat

III. 8. 1. 3. 2. Phan tng thé nhém — OH:
* C,Hs—OH tac dung voi HBr
C2H5—OH + H-Br — C2H5—Br + HzO

Phan Ung thé ludng phan tor SN;. GOm 2 giai doan: Giai doan dau cham, tao ra
ion C"; giai doan sau 1a su tac kich ctia Br vao C" tao thanh C,Hs—Br.
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Co ché: H-Br - H" + Br

C,H—OH + H' —¢tham , cpy+ 4 Ho

(:21‘15Jr + Br- M’ C2H5—BI'

Etyl Bromua
III. 8. 1. 3. 3. Phan ung tach nudc:
a. Tach nuede tir mot phdn tir ancol: Trong diéu kién H,SO, (d) 1am xtc tac va

t°=170°C.

CH, — CH, w, CH,=CH, + H,0
T 170°C

' H OH.: Etilen

b. Tach nwoc tw hai phdn tu ancol: Trong diéu kién H,SO, (d) lam xuc tac va

t°=140°C. H,S04(d)
C,Hs;-OH + H_O0GH; 140°C  C,Hs-0-C,Hs + H,O
Dietyl ete

III. 8. 1. 3. 4. Phan tng oxi hoa:

a. Phan ung chay: (oxi hoa hoan toan).

Ancol chay téa nhiéu nhiét.

C.Hy,+1OH + 3n/20, — nCO, + (n+1)H,O

Thidu: C,HsOH + 30, —» 2CO, + 3H,0

b. Phan vwng oxi hoa khong hoan toan boi CuO:

- Ancol bac I bi oxi héa khong hoan toan tao thanh aldehid

R-CH, OH + Cu0 -“> R-CHO + Cu + H,0

Thi du:

CH; CH, OH + CuO0 -“> CH,CHO + Cu + H,0
Andehit axetic

- Ancol bac II bi oxi hoa khong hoan toan tao thanh ceton.

R-CHOH-R + CuO £5, R-C-R + Cu + H,0
I
0

Thi du:
CH;-CHOH-CH; + Cu0 -t CH3—(”3—CH3 + Cu + H,0

O
- Ancol bac IIT khong bi oxi hoa.
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111 8. 1. 4. Diéu ché:
IIL. 8. 1. 4. 1. Phuong phap tong hop:
a. Trong cong nghiép: Phan img hop nudc cua etilen c¢6 xuc tac H,SO, hodc H3PO,.

H,S0, ,t°
¢Hy + HHO ——>  C,Hs;OH

Phan g cdng hidro cua andehit axetic trong diéu kién dun ndéng, c6 Niken
lam xuc tac:

CH;CHO + H, —Nit’ 5 C,H,OH

b. Trong phong thi nghiém:
Thuy phan dan xuit halogen trong mdi truong kiém
C2H5C1 + NaOH — CszOH + NaCl

II1. 8. 1. 4. 2. Phuong phap sinh hoa:
Lén men ndng san chira tinh bot hodc duong.
0 .
(C6H19Os)a Xt CsH120s ﬂ)cszOH

III. 8. 2. Phenol
111. 8. 2. 1. Binh nghia:

Phenol 13 hop chat hitu co trong phéan tir co chira nhém —OH lién két tryc tiép voi
cacbon cua vong benzen.

III. 8. 2. 2. Céu tao ciia phenol va hién tuong céng hwong:

Cong thirc phan tir: CsHeO d)?) —<H

Su lién hop giita cip electron chwa tham gia lién két trén nguyén tir O va céc
electron m trén vong benzen tao nén cac cong thirc cong hudng (tam thoi chap nhan vong
benzen theo cong thirc Kekule dé dé dang viét cong hudng):

CLB —H ®0—H ®0—H O—H
| | |

)

S
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IIL. 8. 2. 3. Tinh chat héa hoc:
III. 8. 2. 3. 1. Phan tng thé nguyén tir H ctia nhém — OH:

) Do anh huéng cta vong benzen dén nhém —OH, O tré nén thiéu electron 1am cho lién
két O — H phan cyc manh (manh hon so véi nhém O — H cua ancol) — Phenol ¢6 tinh Axit.

& &
[0 <«H

a. Tac dung voi kim loai kem: Phenol nong chay phan ing véi Natri giai phong
khi Hidro.
O- ONa

2@ +2Na—>2© + H,

b. Tac dung vdi dung dich bazo: Phenol tan dan trong NaOH tao thanh dung dich

trong suot.
O-— ONa

@ +  NaOH — @ + H,0

atri phenolat

IIL. 8. 2. 3. 2. Phan tng thé nguyén tir H cua vong benzen:
Anh huong ctia nhém — OH dén vong benzen.

Su cong hudng lam tdng mat do electron tai cac vi tri ortho va para lam cho phan
ung thé vao nhan thom & phenol dé hon benzen. Trong diéu kién binh thuong, phenol co6
thé thé dong thoi ca 3 nguyén ti H & vi tri ortho va para.

Thi du:
OH OH
H,O Br Br
+3Br, 5 l + 3HBr
Br
(két tha trang)

2,4,6 — tribrom phenol
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1I1. 8. 2. 4. Diéu ché:

Tir iso propylbenzen: bing cach oxi hoa nhd oxi khong khi.

GH CH o0-0-H on
CH— OCH /C\ @
@ I @ CH H,S0. (D) | + CH, _|F B
Q)
Tur benzen:
CeH Cl, CHSCl NaOH(d), t° cao, p cao S CH:0H

Fe

I1I1. 9. Aldenhid — Axit Cacboxylic:
1I1. 9. 1. Andehit
I11. 9. 1. 1. Binh nghia:

, Aldehid 13 hop chét hitu co trong phan tir c6 nhém —CHO lién két tryc tiép véi
g6c hidrocacbon hodc nguyén tir hidro hoac nhom —CHO.

I 9. 1. 2. Cdu tao: 0O
V4

Cong thirc tong quat: R _ C\
H

Lién két d6i C = O gom 1 lién kiét o bén va 1 lién két m kém bén, twong ty lién két
do6i cua phan tir Anken — Andehit c6 tinh chat héa hoc tuong tu Anken.

IIL. 9. 1. 3. Tinh chdt héa hoc:
III. 9. 1. 3. 1. Phan rng cong hidro:

Hidro cong vao lién két d6i C = O twong ty nhu cong vao lién két d6i C = C:

O
/ Nj, t°
R_C\H +H, ~ > R-CH,-OH
Andehit Ancol

II1. 9. 1. 3. 2. Phan g oxi héa khong hoan toan:
a. Andehit cho phan ung trang guong: vé1 AgNO; trong NH;
R-CHO + 2AgNO; +3NH; +'H,0 — R-COONH, + 2Ag| + 2NH,NO;

Phan ing xay ra qua céc giai doan:
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2AgNO; + 3NH; + H,O — Ag,0O| + 2NH4NO;

Ag,0O + 3NH; + H,O — 2[Ag(NH;),]JOH

R-CHO + 2[Ag(NH;),]JOH — R-COONH, + 2Ag| + 3NH; + H,O
b. Andehit bi oxi hdoa boi oxi, co xuc tac la Cu dun nong:

2R—-CHO + 0,—%:Y; 2R — COOH

1. 9. 1. 4. Diéu ché:
111.9.1.4.1. Phuwong phap chung diéu ché andehit: Oxi héa ancol bac I .
R-CH,-OH + Cu0 - >R_CHO + H,0 + Cu

I11. 9.1.4. 2. Diéu ché andehit fomic:

CH, + 0, —g—saoc” HCHO + H,0

I11. 9. 1. 4. 3. Diéu ché andehit axetic:
Oxi hoa khong hoan toan etilen:

2CH,=CH; + O; —fcgan>  2CHs — CHO

Phan tng cdng nudc cua axetilen:

CH=CH + H,0 —L&25> CH; -~ CHO

II1. 9. 2. Axit cacboxylic
1. 9. 2. 1. Dinh nghia:

~ Axit cacboxylic la hop chat hitu co trong phan tir c6 nhém cacboxyl -COOH
lién két truc ti€p voi goc hidrocacbon hoac nguyén tir hidro hodc nhom — COOH.

5
(o
R-C (\_406;_1_1 6+

1L 9. 2. 2. Céu tao:

Tuong tu nhu ancol va andehit, cac lién kétO-HvaliénkétC=0 phan cuc vé
phia nguyén tir O. Ngoai ra, C = O va O — H con c6 anh huéng 1an nhau, twong tac giita
cdp electron chua tham gia lién két ctia O trén nhom — OH va lién két 7 cia nhom C = O.
Vi vay, O«H phan cyc manh hon — tinh Axit manh hon so v6i ancol.

Ciing do tuwong tac trén, dic tinh cua lién két C = O trong axit cacboxylic bién
do61 so véi andehit (kho tham gia phan g cOng)
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IIL. 9. 2. 3. Tinh chat héa hoc:
III. 9. 2. 3. 1. Tinh axit:

La mot Axit yéu nhung thé hién ddy du tinh chét cia mot axit: Tac dung kim
loai dung trudc Hidro, oxit bazo, bazo, muoi cua axit yéu hon.

2CH; — COOH + Mg — (CH;-COO),Mg + H,t
Magié axetat
6CH; - COOH + AlLO; — 2(CH;-COO0O);Al + 3 H,0
Nhom axetat
CH;-COOH + NaOH — CH;-COONa + H,O
Natri axetat
2CH; - COOH + CaCO; — (CH;-C0O0),Ca + CO,t + H)O

Canxi axetat

II. 9. 2. 3. 2. Phan ung este hoa: Khi nung ndng axit cacboxylic v&i ancol ¢
H,SO, (d) xuc tac ta thu dugc este.

CH;~C—OH + H-0-CyH;s HS0.(@. 1" oy c_0-CHs + H,0

| —— |
O

Axit axetic Ancol etylic Etyl axetat

Dic diém cua phan tng la thuén nghich. Mudn cin bang dich chuyén vé phia
tao nhiéu este, ta ting nong do cia 1 trong 2 chat dau, ngoai ra H,SO, (d) véi vai tro xtic
tac con hit nude nén ciing ¢6 kha nang lam dich chuyén can bang.

II1. 9. 2. 4.Piéu ché Axit axetic:

I11. 9. 2. 4. 1. T mudi axetat cia kim loai manh:
_t 9
2CH3COON3 + HzSO4 2CH3COOH + Nast4

San pham thu dugc c6 mui giam.

III. 9. 2. 4. 2. Lén men giam: Oxi hoa ancol etylic bang oxi khong khi, nhd xtc
tac enzim Mycoderma axeti & nhiét do thuong 25 — 30° C.

CH3—CH2—OH + 02 — CH3—COOH + HzO

I11. 9. 2. 4. 3. Oxi hoa andehit:
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III. 9. 2. 4. 4.Tu n-butan:
2CH;-CH,-CH,-CH; + 50, Mn(CHCOO: 4CH,COOH + 2H,0

I11. 9. 2. 4. 5. Tt metanol:
xt, t°

CH;OH + CO ——— CH;-COOH

I1I. 10. ESTE — LIPIT
II1. 10. 1. Dinh nghia:
Este cua acid cacboxylic R — C — R’ 1a san phdm cua sy thay thé nhom

[
O

— OH cua axit bang nhém — OR (R va R’ 1a cac gdc hidrocacbon).

Lipit: duoc chia lam nhiéu loai: chat béo, sap ong, sterit va photpholipit. Trong d6
quan trong nhat la chat béo.

Chat béo 1a trieste ciia glicerol véi acid béo, goi chung la triglicerit. Acid béo la
acid don chirc c6 mach cacbon dai, khong phan nhanh.

, , R — OCOR
Cac goc R, R, R” ¢6 thé giong hodc khac nhau. CH — OCOR
CH— OCOR

Chat béo

IIL. 10. 2.Tinh chit héa hoc dic trung — phdn ieng thiiy phén:
II1. 10. 2. 1. Thuy phdn trong moi truong acid:

Phan ung la thuén nghich vi trong diéu kién cua phan tng thuy phan thi san pham
sinh ra c6 thé két hop voi nhau tao thanh este hodc chat béo ban dau.

CH;COOC,H; + H,0 =294  CH,COOH + C,H;OH
Etyl axetat

111.10.2.2. Thuy phdn trong moi truong bazo: (phan vung xa phong hoa).

Pé tang toc do phan mg va dé cho phan tng xay ra mot chiéu, ta dun este hodc
chat béo vdi dung dich kiém:

CH,— OCOR CH,— OH RCOOH

& _ocor’ + —t, CH_OH + RCOOH

(lez— SC%R” |CH —OH R”COOH
Chat béo Glyxerin Acid béo
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CH,COOC,Hs + NaOH —H0.* . CH,COONa + C,H;OH
Etyl axetat

H,— OCOR CHy— OH RCOONa
GH —OCOR’ +3NaOH — Ho.t, CH—OH +
CH,— OCOR CH—OH R’COONa
Chét béo Glyxerin R”’COON

IV. CO SO LY THUYET THi NGHIEM HOA HQC LOP 12
IV. 1. Cacbohidrat:
1V. 1. 1.Glucozo: CsH ;1,04
VI 1. 1. 1.Cdu triic phdn tie:

* Dang mach ho: theo Fisher: tur két qua thuc nghiém Fisher da xéac 1ap duoc ciu
tao dang mo nhu sau:

CH,0OH-CHOH-CHOH-CHOH-CHOH-CHO
hodc viét gon hon: CH,OH—(CHOH), —CHO

Tuy nhién ciu tao dang mé cua glucozo lai gip mot sé6 mau thudn, khong giai
thich dugc vai tinh chat dic biét cuia glucozo.— Haworth dé€ xuat cau tao dang vong.

* Dang vong: theo Haworth:Khi hoa tan glucozo vao nuéc di hinh thanh can bang

gitra cac dang Crr}llc;)rov}eil dong vong. CH,OH /H\ CH,OH
H O\H H 0 )) H O oH
HONOH HOH < JHO\OH H/ \yg < > HAXOH H
H H H
a-glucozo glucozo (dang mo) B-glucozo
36% 1% 63%

IV. 1. 1. 2. Tinh chdt héa hoc:
IV. 1. 1. 2. 1. Tinh chat ciia nhém andehit:
a. Tinh khu:
- Bi oxi hoa bdi AgNO; trong NH; ©
CH,OH—-(CHOH); —-CHO + 2AgNO; + 3NH; + H,0 —
CH,OH—-(CHOH); —-COONH,4 + 2Ag| + 2NH4NO;

Amoni gluconat
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Phan rng x4y ra qua cac giai doan:
2AgNO; + 3NH; + H, O — Ag,0O| + 2NH4NO;
Ag,0O + 3NH; + HO — 2[Ag(NH;),]JOH
CH,0OH—(CHOH), -CHO + 2[Ag(NH;),]JOH —
CH,OH—(CHOH); -COONH,4 + 2Ag| + 3NH; + H,0

- Bi oxi héa boi Cu(OH), khi dun ndng trong méi truong kiém:
4CH,OH—(CHOH), -CHO + 2Cu(OH), + 4NaOH -5
4CH,0OH—(CHOH), —-COONa + Cu,O| + 4H,0
Natri gluconat
b. Tinh oxi hoa: Glucozo bi hidro khir khi dun néng c6 xuc tac Ni
CH,OH—(CHOH), -CHO + H, —-", CH,0H—(CHOH),-CH,0H
Glucozo Sobitol (poliancol)

IV. 1. 1. 2. 2. Tinh chét cua ancol da chtc:
a. Tac dung voi Cu(OH),:
2C¢H ;06 + Cu(OH), — (C¢H,04),Cu + 2H,0
Phtrc dong(II) glucozo
b. Phéan ng este hoa

Glucozo co thé tao este véi 5 gbc axﬂ.

CH—OH (H—OCOCH
CH—OH ¢ CH—OCOCH
| + 5CH;COOHe=—=— | +
¢H—OH (H — OCOCH;
CH—OH (H — OCOCH;
CH —OH CH —OCOCH

IV. 1. 1. 2. 3. Tinh chét riéng cta dang mach vong:

Khi nhém — OH ctia C; chuyén thanh nhoém — OCHj thi dang vong khéng chuyén
sang mach ho dugc nira:

CH,OH CH,OH

H O H H O

HO\OH H;_}i““-_l-"i{_i—OCHg HCl , HO\OH H/OcH; + H,0
H H

Metyl-a-glucozit
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IV. 1. 1. 2. 4. Phan Ung Ién men:

Khi c6 mat enzim lam xtc tac, glucozo cho phan ing 1én men.

Tao thanh ancol etylic:
C6H1206 Zimf\l/f:r(f;)r;ci?oc); 2C2H50H + 2C02

Ancol etylic
Tao thanh acid lactic:

CeH,Og—Men Lactic , 7CH;—CH-COOH
|

OH
Axit lactic
1V. 1. 2. Saccarozo: C;;H,,0;;
IV. 1. 2. 1. Céu tric phan tir:
CH,0OH
H AL O H HOCH, ~O I|{
HO\OH H O_<H HQ;CHz OH
H H

OH H

Saccarozo thudc loai disaccarit c6 cong thire phan tir 1a C1,H»,0y, dugc cAu tao tir
2 monosaccarit qua lién két glucozit(1—2) gitra C, cua a-glucozo va C, cia B-fructozo.

IV. 1. 2. 2. Tinh chdt héa hoc:
IV. 1.2.2. 1. Phan tng cta ancol da chrc:
a. Phdn vng voi Cu(OH),:

Trong phan tir saccarozo ¢ nhiéu nhém — OH ké nhau nén phan tng dugc véi
Cu(OH); sinh ra phtrc dong saccarozo tan mau xanh lam dac trung.

2C;pHpO01 + Cu(OH), - (CppHp011):Cu + 2H,0
Phtrc dong saccarozo

b. Phan vrng voi Ca(OH);:

Saccarozo phan trng v6i voi stra cho Canxi saccarat tan trong nudc.
CpH,04; + Ca(OH), + H,O —» C},H,,04,.Ca0.2H,0

Canxi saccarat

IV. 1.2.2. 2. Phan tng thuy phan:

Pun néng dung dich Saccarozo khi dé xay ra phan img thiy phéan.
CiH2041 + H,O H+—t0> CeH12,06 +  CeH 206

Glucozo Fructozo
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IV. 1. 3. Tinh bjt
IV. 1. 3. 1. Céu tric phdn tir:

Tinh bt c6 cong thirc téng quat cia moi polisaccarit (CgH;0Os),, dai phan tir tinh
bot dugc cau tao tir cac a- glucozo. Tinh bt bao gom hai cau tir: amilozo va amilopectin

Amilozo: hinh thanh nho lién két glucozit(1—4) giira cac a- glucozo.

4 CH,OH 3\ Amilozo c6 cdu tao chudi khong phin nhanh, xoin
H A\ bc. Mbi xodn 6c¢ ¢o 6 gde glucozo, duoc gilt vitng nho lién
OH H O— két hidro giita cac nhém — OH tu do.
>< CHp—.. H n “Amilopectin: ngoai lién két glucozit(1—4) con cd
H O H lién két glucozit(1—6) gitra cac a- glucozo. Amilopectin co
gH H O—1  mach xodn 10 xo, phan nhanh.

IV. 1. 3. 2. Tinh chdt héa hoc:
IV. 1. 3. 2. 1. Phan tng thuy phan:
Tinh bdt khi c6 mét cua axit vo co hodc enzim lam xtc tac thi bi thity phén, san phém
Cubi cung 13 glucozo.
Thuy phan nho axit:
(C¢H19Os5)n + nH,O e, nCeH ;5,05

Thuy phan nho enzim

+ H,0 + H,0
(CeH100s)y 2= 5 (CeH19Os)—2" 5 C1,HnO0y Kﬁéfhzoé
) R -amil . -amil t
Tinh bot A2 Detrin p-amilaza Mantozo T Glucozo
(x<n)

IV. 1. 3. 2. 2. Phan ting tao mau vai lot:

Tinh bt dé cho phan ung véi Iot tao mau xanh dic trung, khi dun néng mau
xanh bién mat, dé nguoi lai hién ra. Gitra Iot va tinh bt khong cé phan ing héa hoc xay
ra ma chi 14 hién tuong Iot thim nhap vao nhitng phan tir tinh bot khong 16, tao thanh hop
chat mau. Khi nung ndng, cac phan tir tinh bot gidn nd, nhitng xoan dc 16n dan 1én, giai
phong nhimg phan tir Iot 1am cho hdn hop méat mau.
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IV. 2. Amin — Amino Axit - Protein
1V, 2. 1. Amin
V. 2. 1. 1. Dinh nghia:

Amin 13 nhimg hop chét hitu co dugc ciu thanh bang cach thay thé mot hay nhiéu
nguyén tir Hidro trong phan tit NH; (amoniac) bdi1 mot hay nhi€u goc hidrocacbon.

Amin quan trong nhét 1a Phenyl amin hay Anilin.
IV. 2. 1. 2. Cdu tao phén tir Anilin: CsHsNH,
Cong thirc cAu tao:

H

Q)N —H

Su lién hop giita cap electron chwa tham gia lién két trén nguyén tir N va céac
electron 7 trén vong benzen tao nén cac cong thirc cong huong:

H H I

IV. 2. 1. 3. Tinh chdt héa hoc ciia Anilin:
IV. 2. 1. 3. 1. Tinh chat cia nhém —NH,:
* Tinh bazo:

Cap electron chua tham gia lién két trén nguyén tir N ¢6 kha nang két hop véi
proton bang lién két phdi tri (nhan HY) — Tinh bazo. Tuy nhién tinh bazoo cua anilin lai
yéu hon amoniac vi tuong tac giita cip electron cua N va cac electron m ciia vong benzen,
1am mat do electron trén N gidm — khd ning nhan H' giam.

Do c¢6 tinh bazo nén anilin c6 kha nang phan tng véi dung dich c6 tinh Axit,
chiang han CuSO,. Qua trinh phan ing x4y ra qua cac giai doan:

CuSO, + aq <« [Cu(H,0),]*" + SO, .aq
[Cu(H,0),]* <— [Cu(OH)(H,0)]" + H'
[Cu(OH)(H,0)]7 <«— Cu(OH)Y + H'

O+ — O

Phenyl amonium
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Anilin nhan H 1am can bang thiy phin ciia mudi CuSO, dich chuyén sang
phai, két qua thu duoc Cu(OH),4 mau xanh.

* Phdn wrng voi Axit nitro:
Axit nitro duge diéu ché tir NaNO, va axit vo co.
CsHsNH, + NaNO, + 2HCl — C¢HsN,'Cl" + NaCl +2H,0
Anilin Phenyl diazoni clorua
* Phdn wng ankyl hoa:

Phan tmg thé than hach SN,, thay thé nguyén ttr hidro ciia nhém —NH,. Gbc
amin con c¢6 doi dién tr tu do, dong vai tro 1a chat than hach, tan cong vao nguyén tu
cacbon (8") ctia halogennua ankyl.

/N+ 5 H
-/
CeHs — N ]_[\jl o CeHs—N ™" / + HI

\
\CH;
Metyl lodua N- metyl anilin

IV. 2. 1. 3. 2. Phan ung thé trén nhan thom:

Su cdng huong xay ra trong phan tir anilin (do anh hudng cua nhém amino) da
lam tang mat do di¢n tur tai vi tri —o va —p tuong tu phenol.

NH, NH,
Br Br
H,0
+ 3Bn, @ \’ + 3HBr
I
Br ) )
(ket tua trang)

2.,4,6 — tribrom anilin
IV. 2. 1. 4. Diéu ché:
Anilin thudng duge diéu ché bang cach khir nitrobenzen bai Hidro méi sinh (Fe + HCI)

Fe + HCI
@NOz + O6H #’ @NHz + 2H,0

V. 2. 2. Amino Axit

IV. 2. 2. 1. Dinh nghia: Amino Axit 1a loai hop chat hiru co tap chirc ma trong
phan tir c6 chtra dong thoi nhém cacboxyl (- COOH ) va nhém amino (— NH,).

R - CH-COOH
I
NH,
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IV. 2. 2. 2. Tinh chat héa hoc:

Amino Axit chtra ddng thoi hai nhom chirc: —-NH, va -COOH — amino Axit biéu
hién tinh chat ludng tinh, tinh chat riéng cua ting nhom chuc va tinh chat dic biét cua
hop chat tap chuec.

IV.2.2.2. 1. Tinh ludng tinh:
Téng quat: HyN' - CH - COO

R

Trong dung dich, amino Axit ton tai dang ion ludng cuc dién (mudi nodi ion ludng
cuc) cho mdi truong gan trung tinh, nén khong lam d6i mau gidy quy tim, phan tng véi
axit manh va bazoo manh.

Vi du : Phan tng cua glyxin HOOC-CH,—NH,
H;N'-CH,-COO™ + HCl - HOOC-CH,-NH;'CI
Glyxin clorua cacboxyl metyl amonium

H;N'-CH,~-COO" + NaOH — H,N-CH,~COONa + H,O

Natri amino axetat
IV.2.2.2.2. Phan tng este hoa cia nhom — COOH:
H2N—CH2—COOH + C2H50H —> HzN—CHz—CO—O—C2H5 + Hzo

Etyl amino axetat

IV. 2. 2. 2. 3. Phan ing v6i Axit nitro cia nhom — NH,:

Axit nitro (sinh ra khi cho NaNO, + CH;COOH) c6 thé phan Gng v6i nhém — —
NH, ctia amino Axit.

NaNO, + CH3COOH —> CH3COONa + HNO,
H,N-CH,~COOH + HNO, — HO-CH,-COOH + N, + H,0

IV.2.2.2. 4. Phan tng trung ngung:

~ Phan Umg trung ngung 1a qua trinh két hop nl}iéu phan tir nhd (monome) co thé
giong hodc khac nhau, thanh phan tur 16n (polime) dong thoi giai phong nhitng phan tu
nho khac (thuong 1a H,0).
DBun nong, phan tmg trung ngung xay ra, khi d6 ~OH ctua nhom —~COOH cua phan
tor aminoAxit nay két hop voi H cua nhom —NH, ciia aminoAxit kia.
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San pham tao thanh 1a polipeptit va lién két giita cac o- amino Axit goi 1a lién két peptit

et H—NH—CHz—ﬁjﬁiiﬁ . _ﬁ'—NH—CHz—ﬁ

_________________________

O O O

_t +~NH-CH,-C-NH-CH,-C-NH-CH,-C—..._+n H.0
I [ I polipeptit

Hoac viét gon: O 0 O

nH,N - CH, - COOH -t (-NH-CH,-CO ), + nH,0

1V. 2. 3. Protein
1V. 2. 3. 1. Khdi niém:

Protein 1a nhitng polipeptit cao phan tir, c6 phan tir khoi tir vai chuc ngan dén vai
triéu d.v.C . Protein c6 vai tro 1a nén tdng vé cau tric va chlirc ndng ctia moi sy song.
Protein chia lam hai loai:

* Protein don gian: cau tao chi gdbm cac aminoAxit.

= Protein phiic tap: cdu tao tir cac axit amin va nhitng hop phan phi protein khac.

IV. 2. 3. 2. Tinh chat héa hoc:
V. 2. 3. 2. 1. Phan ung thuy phan:

Khi dun ndng v6i Axit, bazo, hodc xtc tac enzim thi protein bi thuy phan dén cing
tao thanh cac o- aminoAxit.
+ L0
. ~NH-CH-C-NH-CH-C-NH-CH-C—... + nm,0  _1-%

I I | |1 3 i
R, O R, O R O hoac enzim

...+ HN-CH-COOH + H,N-CH-COOH + H;N-CH-COOH +...

1{1 I£2 1{|3

V. 2. 3. 2. 2. Phan ung tao mau:
a. Voi HNO; ddc: nhom — OH cta mot s6 gbc aminoAxit trong protein

da phan img v61 HNO; tao thanh nhém mang mau:

NO;
-Oron- amo, —~(Jrons + o
NO,

mau vang
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b. Phdn vng Biurea: phan tmg dic trung ctia hop chét c6 tir hai lién két peptit tro
1én. Trong moi trudong ki€ém manh, 2 nhom peptit phan tmg voi CuSO, tao thanh phirc
chat mau tim.

CuSO4 + 2NaOH — Cu(OH), + Na,SO,4

+=NH-CH—C— NH-CH-C—NH—CH—C—-- H', "
[ I ol + Cu(OH), >
R, O R, O R; O )
hoac enzym
Iliz
--~—NH—(|ZH—(|Z: N-CH-C=N— $H—|(|:—---- +,H,0

|
R, O—Cu—O R,

IV. 3. Pai cwong vé kim loai:
IV. 3. 1. Tinh chit héa hoc chung ciia kim loai:
Tinh chit hoa hoc dic trung cua kim loai 1a tinh khir.
M —> M" + ne

V. 3. 1. 1. Tac dung voi phi kim:
Nhiéu kim loai khir duge phi kim thanh ion am.

4A1 + 30, > 2A1203

V. 3. 1. 2. Tac dung voi Axit:

* Vo1 H,SO4 lodng, HCIL: Nhing kim loai dung trude Hidro trong day hoat dong
héa hoc, co thé khir duoc H' trong dung dich axit thanh H,.

Fe + 2HCI — FeCl, + H,T
Fe + H2SO4(1) — FeSO, -+ HzT
Kim loai c6 tinh khir cing manh cang dé phan tng.

* V6i HySO4 ddc, HNO;: Hau hét kim loai (trir  Au, Pt) khir duge N™ trong
HNO;, S™ trong H,SO, xudng mirc oxi hoa thip hon.

Cu + 2H,SO4d) — CuSO, + SO,T + 2H,0
3Cu + 8HNO() — 3Cu(NO;), + 2NOT + 4H,0
Cu + 4HNO;d) — Cu(NO;), + 2NO,T + 2H,0

IV. 3. 1. 3. Tdc dung vé6i dung dich mudi:
Kim loai manh khtr dugc ion kim loai yéu trong dung dich mudi thanh kim loai ty do.
Vi du: Fe khir Cu®* thanh Cu

Fe + Cu*" - Fe** + Cu
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V. 3.1. 4. Tac dung voi nudc:
Kim loai manh: K, Na, Ca, ... khtt dugc nudc ¢ nhiét d§ thuong.
2Na + 2H,0 — 2NaOH + H,T
Kim loai trung binh: Zn, Fe, ... khtr nuéc khi dun nong.
3Fe + 4H,0—IC 5 Fe;0, + 4H,T
Kim loai yéu: Pb, Cu, Ag, ... khong khtr dugc nude du dun néng.
1V. 3. 2. Pin di¢n hoa:
IV. 3. 2. 1. Khdi niém vé cdp oxi hoa khue:

Trong phan tmg héa hoc, cation kim loai c6 thé nhan electron dé tré thanh nguyén
tur hodc nguoc lai. Chat oxi hoa va chat khur ciia cung mot nguyén t6 kim loai tao nén cédp
oxi hoa khur.

Fe’* + 2¢ — Fe
—> Cip oxi hoa khtr cua Fe 1a: Fe*'/Fe
1V. 3 .2. 2. Pin dién hoa:

Xét pin dién hoa Zn — Cu. Pin gdm c6: Mot
thanh Zn nhing vao cdc dung dung dich ZnSO,.
Mot thanh Cu nhing vao coc dyng dung dich
CuSO,. M6t cau ndi 1am bang 6ng thuy tinh hinh
chir U, dung dung dich NH;NO; hoac KNOj; bao
hoa, hai ddu ong nhiing vao dung dich & hai céc.
N&i thanh Zn véi thanh Cu qua mot von ké, chiéu
quay ctia von ké cho biét chiéu dong dién.

So @6 pin Zn — Cu

Cuc dm: Zn bi oxi héa thanh Zn®" tan vao dung dich
Zn — Zn"" + 2e

Cuc duong: Cac ion Cu”" bi khtr thanh kim loai Cu bam trén bé mit dién cuc Cu:
Cu** + 2 — Cu

Cau mudi: cb thc dung trung hoa di¢n cho dung dich

Vén ké: do suit dién dong cua pin dién hoa.

Nhan xét: Trong pin di€n héa Zn — Cu xdy ra phan ing gitta cdp oxi hdéa khi
Zn*"/Zn va Cu**/Cu. Trong do, Cu*" 12 chét oxi hoa manh hon d3 oxi héa chit khir manh
hon 13 Zn thanh chit oxi hoa yéu hon 1a Zn*" va Cu®" bi khtr thanh Cu 1a chit khtr yéu
hon theo quy tic o.

Zn2+ Cu2+
Z/n ><Cu U=11V
) ()

Phan tng trong pin Zn—Cu: Cu”* + Zn — Zn*" + Cu
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1V. 3. 3. Dién phan
1V. 3. 3. 1. Khai niém:

bién phan la qué trinh oxi hoa khur xay ra ¢ bé mat cac dién cuc khi cho dong
dién mot chiéu di qua hop chat ndong chay hodc dung dich chat dién .

V. 3. 3. 2. Sw dién phan cac chat dién li:
IV. 3. 3.2. 1. Bién phan nong chay:
Cation bi khur cho ra kim loai, anion bi oxi hoa tao phi kim.

Thi du: Bién phan NaCl néng chay:

Catot < NaCl —> Anot
Na" nong chay Cr
Na" + le —> Na 2CI' - 2e —» Cl,
Phuong trinh dién phan:

oNaCcl 2P%S o+ ot

IV. 3. 3. 2. 2. Bién phan dung dich:

Do nudc cling co kha nang bi khir hay oxi hoa, khi ¢6 sy hién dién cua nudc trong
dung dich can xem xét nudc bi khir hoic oxi hoa dé hay kho hon so véi cac ion ctia muoi.

Catot:
- Néu cation M™" dtmg sau Al, ion kim loai bi khir.
Thidy: Cu*® + 2¢ — Cu

- Néu cation M™ 1a Al va dtng truéc Al (Na, K,...), thi cation khong bi khir ma
nuée bi khi:  2H,0 + 2¢ — H,T + 20H

Anot:
- Néu anion khong tmg véi sé oxi hoa cao nhit cta phi kim, anion bj oxi hoa.
Thidu: 2CI' - 2¢ > Cb,

- Néu anion Ung v6i sO oxi hoa cao nhat cua phi kim, anion khong bi oxi hoa, ma
nude bi oxi héa: 2H,0 - 4e — O, + 4H'

bién phan dung dich CuSO,.

Catot < CuSOy —— > Anot
Cu*", H,0 H,0 S0,*, H,0
Cu*" + 2¢ = Cu 2H,0 - 4¢ —» 0,1 + 4H'

Phuong trinh dién phéan:
2CuS0O4 + 2H,0 — 2Cu + O, + 2H,S0,
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IV. 3. 4. An mon kim logi va cdch chong ian mon:
1V. 3. 4. 1. Khai niém:

An mon kim loai 1a sy pha hity kim loai hodc hop kim do tac dung cuia cac chét
trong moi truong. Khi d6 kim loai bi oxi hoa thanh ion duong.

M —> M" + ne
1V. 3. 4. 2. Phan loai: gém an mon hoa hoc va an mon dién hoa.
IV. 3. 4.2.1. An mon hoa hoc:

An mon héa hoc 1a qua trinh oxi héa khtr, trong dé cac electron cua kim loai
dugc chuyén truc tiép dén céac chat trong moi truong.

Thong thudng 14 sy pha huy kim loai do phan tng véi cac chat khi hay hoi nudc
0 nhiét do cao.

<570°C
3Fe + 4H,0 — > Fe;0, + 4H,T

2Fe + 3Cl, ———> 2FeCl,

IV.3.4.2.2. An mon dién hoa:

a. Pinh nghia: 13 sy in mon kim loai do tac dung cta dung dich chat dién li va
tao ra dong dién.

b. Diéu kién ciia in mon dién héa:
Cac dién cuc phai khac nhau: kim loai — kim loai (hai kim loai khac nhau), kim

loai — phi kim, kim loai — hop chét hoa hoc. Trong d6 kim loai c6 thé dién cuc nho hon s&
la cuc am.

Cac dién cuc phai tiép xtc truc tiép hodc gian tiép nhau qua day dan.
Cac dién cuc cung ti€p xuc truc ti€p voi dung dich chat dién 1.
c. Co ché cua sw an mon dién hoa:

* Co ché cua 2“1,n mon dién héa véi hai dién cuc 1a Cu va Fe cung nhing vao NaCl
bao hoa (dung dich chat dién 11).

Cuc am: Xay ra phan tng oxi hoa Fe.
Fe — Fe’" + 2e
Cuc duong: Xay ra phan ung khir H,O (Na" khong bi khi).
H,O bi khir theo hai cach:
() H,O + 0, + 4e — 40H E°=0,40(V)
2) H,O + 2 — H, + 20H E°=-0,830(V)

Mic dau HyO dé bi khir theo cach (1) hon, do c6 thé oxi hoa khir 16n hon, tuy
nhién trong dung dich NaCl bao hoa thi lugng oxi hoa tan trong nude rat it — H,O bi khir
theo cach (2) cho san pham H,+ 20H™ chiém wu th¢.

* Co ché cua an mon dién hoa voi hai dién cyc la Cu va Fe cung nhing vao dung
dich H,SO,4 (dung dich chat dién li).
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Cuc am: Xay ra phan ung oxi hoa Fe.
Fe — Fe*™ + 2¢
Cuc duong :Xay ra phan tng khur
2H" + 2¢ — Hy?
Két qua la cyc am thanh sat bi an mon, cuc duong c6 khi hidro thoat ra.
* Co ché cta dn mon dién hoa nhiing vét bang gang thép trong khong khi am.

Gang thép 1 hop kim ciia Fe — C, khi tiép xtic voi khong khi 4m c6 hoa tan CO,,
O,... s€ tao ra 16p dung dich dién li phu bén ngoai kim loai. Khi d6, Fe 1a cuc am, C la
cuc duong.

Cuc am: Xay ra phan tng oxi hoa Fe.
Fe — Fe*" + 2e

Cuc duong :Xay ra phan irng khir

2H" + 2¢ — Hyt

H,O + O, + 4e — 40H

IV. 3. 4. 3. Chéng an mon kim logi:

Céch li kim loai v61 moi truong:

- Bao vé kim loai bang cach phu 1én bé mat kim loai mét 16p son, ddu md, chat
déo, ... hoac trang ma bang kim loai khac. L&p bdo v¢ phai bén vd1 moi trudong.

- Phuong phap dién hoa: ndi kim loai can béo vé véi mot kim loai hoat dong hon
dé tao thanh pin di€n hoa. Kim loai hoat dong hon lam vat hy sinh bi &n mon, kim loai
kia dugc bao vé.

Vi du : bao vé vo tau bién bang thép.

- Dung chat trc ché: chat tc ché c6 tac dung xuc tién su tao thanh mang bao vé be
mat kim loai.

Vi du: Sat, thép sau khi thém chat e ché 1a KI thi khong bi an mon boi HCI,
H,SO0,.

IV. 3. 5. Piéu ché kim logi
IV. 3. 5. 1. Nguyén tic chung: khir ion kim loai thanh dang nguyén tir
M™ + ne > M
1V. 3. 5. 2. Phuong phap:
IV.3.5.2. 1. bBién phan:

Dién phén néng chdy: phuong phap nay ding dé diéu ché kim loai c6 do hoat
dong hoa hoc manh: Na, K, Ca, Mg, Al.
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Di¢n phin dung dich: phuong phap nay dung dé diéu ché kim loai c6 do hoat
dong hoa hoc trung binh: Zn, Fe, Pb... hoac yéu: Cu, Ag...bang cach dién phan dung

dich muoi ctua ching.
IV.3.5. 2. 2. Nhiét luyén:

Diéu ché nhitng kim loai ¢6 dd hoat dong trung binh bé“mg cach khtr kim loai ¢

nhiét do cao.

Fe,0; + 2Al -5 ALO, + 2Fe
IV.3.5.2.3. Thuy luyén:
Thidu: Zn + CuCl, — ZnCl, + Cul

Diéu ché kim loai hoat dong yéu nhu: Cu, Ag...

IV. 4. KIM LOAI KIEM, KIM LOAI KIEM THO, NHOM VA NHUNG HQP

CHAT CUA CHUNG
1V. 4. 1 Kim logi kiém, kim loai kiém thé, nhom
PHAN KIM LOAI
UNG Kim loai kiém Kim loai kiém tho Nhom
§ Véi oxi khé — peoxit. D6t néng, kim loai kiém | D6t noéng, bdt nhom chay
'§ ; 2 Na + 0, — Na,0, chay trong khong khi: sang trong khong khi:
%4? ;i 4Na + 0, — 2Na,0 Tac dung halogen— muoi g?t nhom ty boc chay trong
“S e Ca + Cl, —» CaCl, 2
S 2Al1 + 3Cl, — 2AICI;
~ | Khu dé dang H" (HCI, | Khir dwoc H' trong dung |Khir dugc H' trong dung dich
g | HoSO4 loang) thanh H,. | dich Axit H,SO4 (1), |axit H,SO4(1), HCL
$ | Na+t2HCI-2NaCl+ H, | HCL 2AI+6HCI—2AICI;3H,
80 .
s Mg + ZHCI-MgClat Haf| 5 khong tac dung voi:
=
§ H,S0, d, ngudi;
HNOsd, nguoi.
Khir dugc nudc dé dang | Ca, Ba, Sr, Mg tac dung | Khir dugc nudc giai phong
8 thanh H,1. voi H,O ¢ nhiét do | Ho1.
S . .
= | Na+H,0—NaOH+1/2H, | thuong, tic dung nhanh | 5,1 4 ¢y 6, 2A1OH), +
S khi dun néng; Be khong
-~ , 2H2T
%0 tac dung. e b chéne i
Mg - o | Minint i ching din
3 Mg(OH), + H,T ai do Al(OH); khong tan,
S g(OH), + Hy ngan can khong cho Al tiép
Mg + H,0 — MgO + H,T | xtc véi nude.
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1V. 4. 2.Tinh lwong tinh cia Nhom, Nhom oxit va Nhom hidroxxit
1IV. 4. 2. 1. Nhém: 1a kim loai ludng tinh.
Tac dung véi Axit: nhu nhitng kim loai khéc.
2Al + 6HCI — 2AICl; + 3H)?7

Tac dung voi bazo manh: KOH, NaOH, Ca(OH),, Ba(OH), tao thanh mudi
aluminat.

2Al + 2NaOH + 6H,0— 2Na[Al(OH),] + 3H,?

Natri aluminat

V. 4.2. 2. Nhom oxit: C6 tinh ludng tinh.
AL Os thé hién tinh bazo khi tic dung véi axit.
ALO; + 6HClI — 2AICl;+ 3H,0
AlLOj thé hién tinh axit khi tac dung v&i bazo manh
ALO; + 2NaOH + 3H,0— 2Na[Al(OH),]

1V. 4. 2. 3. Nhom hidroxit: C6 tinh ludng tinh.
Al(OH); thé hién tinh bazo khi tac dung véi axit.
AI(OH); + 3HCI — AICl;+ 3H,0
Al(OH); thé hién tinh axit khi tac dung v&i bazo manh
AI(OH); + NaOH — Na[AI(OH)4]
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IV. 5. Crom-Sit-Pong va nhirng hop chit quan trong ciia chiing:
IV. 5. 1 Crom — Siit — Pong

PHAN
UNG

KIM LOAI

Crom

Sit

Pong

Tac dung voi phi kim (O,, Cl,, S...)

O nhiét do cao, Crom
phan tng v6i nhiéu phi
kim: O,, S, Cl,... (tru
F, phan tng ngay &
nhiét do thuong).

2Cr + 30, 5 2Cr,04

2Cr +3CL 5 20rCl,

Sit khir nhiéu phi kim
thanh ion am, tuy vao
tinh manh yéu cua phi
kim ma Fe bi oxi hoa
thanh Fe** hoac Fe’',

3Fe + 2C12 — 2FCC13

Fe + S L°Fes

DPong tac dung truc tiép
voi Cly, By, S ...

Véi oxi, tuy diéu kién

cho san pham khac
nhau:
<500°C
2Cu + 02
2CuO(den)
4Cu +0, 1000°C
2Cu,0(do)

Tac dung voi axit

Phan wung vé1 HCI,
H,SO,4 loang khi dun
noéng thanh Cr*, khi
cd mat cua oxi khong
khi thanh Cr*",

Cr + 2HCI] — CrCl,
+ Hy?

2Cr + 6HC] + 0O, —
2CI'C13 =+ 2H20 +H2T

Thu dong trong H,SO,
(d), ngudi; HNO; (d),
nguoi.

Voi HzSO4 (1), HCI: Fe
bi oxi hoa thanh Fe*".

Fe + 2HC] — FeCl, +
H,?
Véi H,SO, (d), nong;
HNO; loang; HNO; (d),
nong: Fe bi oxi hoa
thanh Fe*".
Fe + 4HNO; ()—
Fe(NO;); + NOT +2H,0
Thu dong trong H,SO,
(d), ngudi; HNO; (d),
nguoi.

Khong tac dung véi
dung dich axit H,SO,
(1), HCI, tuy nhién khi
c6 mat cua oxi khong
khi thi Cu bi oxi hoa
thanh Cu**
Cu + 4HCI + O,
—>2CUC12 + 2H20
Phan ung dé dang véi
HQSO4 (d), t° . HNO3
3Cu + 8HNO; ()—
3Cu(NO;3),*NO1+4H,0
Cu + 2HSO, (d)—

CU.SO4 + SOzT+ 2H20
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Crom c6 thé dién cuc | Nhiét do thuong, Fe
nho (E° = -0,86V), co | khong khir dugec H,O
kha nang khur dugc | \piat do cao, Fe khu
R H29 thanh HZT' "l:uy duoc hoi nudc:
g nhién, thuc t€ khong L .
i; tac dung v6i H,O do | Nhiét do <570°C
- c6 16p mang oxit bao | 3Fe + 4H,0LFe;0,
N VeE.
%‘ +4H,
3 Nhiét do >570°C
Fe + H,0 L  FeO +
Hy1
Fe khuor duoc ion cua | Cu khu duoc ion cua
R nhitng kim loai ding | nhitng kim loai dang
S § sau nd trong day di¢n | sau nd trong day dién
D < hoa: Cu, Ag ... hoa: Hg, Ag ...
S ”jo Fe + CuSO4—FeSO, + | Cu + 2AgNO; —>
S 5 Cu
S Cu(NOs), + 2Agd

1V. 5. 2. 1. Muéi Cromat va dicromat:

. rs \ .. 2-
Muoi Cromat c6 mau vang cua ion CrO4”".

Ko . , N ” . 2-
Muodi dicromat c6 mau da cam cua ion Cr,O5

IV. 5. 2. Mét s6 hop chit quan trong ciia Crom — Sit — Pong

Gitra 1on CrO42' va ion Cr2072' co su chuyén hoa 1an nhau.
Cr,0,7 + 20H — 2CrOs + H,0O

Da cam Vang
2Cr0,” + 2H — Cr,0; + H,0
Vang Da cam

Mubi Cromat va dicromat c6 tinh oxi héa manh, trong moi trudng axit bi khir
thanh muoi Cr(III).

KzCI‘zO7 + 6F€SO4 +7H2SO4 — CI'2(SO4)3 + 3F€2(SO4)3 + KzSO4 + 7H20

IV. 5. 2. 2. Hop chat ciia sdt:

IV.5.2.2. 1. Hop chét sat (II):

Trong hop chit sit (II), Fe™ 1a sé oxi héa trung gian, c6 thé dwa vé sb oxi hoa
cao hon hodc thap hon — Vura thé hién tinh khtr, vira thé hién tinh oxi hoa.
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Tinh khu:
Sét (II) oxit bi oxi hoa thanh mudi sat(I1l):
3FeO + 10HNO; — 3Fe(NO3); + NOT + 5H,0
Sét (II) hidroxit bi oxi hoa thanh sét (III) hidroxit.
4Fe(OH), + O, + 2H,0 — 4Fe(OH);
Mudi sét (II) oxit bi oxi hoa thanh mudi sat(I1l):
2FeCl, + 3Cl, — 2FeCly
Luc nhat Vang nau
Tinh oxi héa: Ton Fe** trong dung dich mudi bi kim loai manh hon khir thanh Fe tu do:

Zn + Fe*' — 7Zn* + Fe

IV.5.2.2.2. Hop chét sit (I1):

Hop chét sat (III) vira c6 tinh khtr (khi Fe™ — Fe™©), vira c6 tinh oxi hoa. Trong
d6 tinh oxi héa 1a ddc trung nhat, tiy thudc vao chit khir ma Fe™ bj khtr vé cac murc oxi
hoéa khac nhau.

Thi du: Sat (III) oxit bj khir vé& sit tu do.
Fe,0; + 2A1 £ ALO, + 2Fe

Mudi sat (III) oxi héa nhiéu kim loai thanh ion duong, oxi hoa dugc nhiéu hop
chat c6 tinh khu.

2FeCl; + Cu — 2FeCl, + CuCl,
2FeCl; + 2KI — 2FeClL, + I, + 2KCI
IV. 5.2. 3. Hop chat dong (II):
DPodng (II) oxit: CuO bj khir bsi NH; & nhiét do cao.
3Cu0 + 2NH; £ Nyt + 3Cu + 3H,0

N Pong (II) hidroxit: Cu(OH), tan trong dung dich NH; tao thanh dung dich xanh
tham do hién tuong tao phuec.

CU(OH)2 + 4NH3 — [CU(NH3)4](OH)2
Nudc Svayde

Mudi dong (II): Dung dich Cu”" cho phan tng tao phirc v6i dung dich NH; tao
thanh dung dich xanh tham.

Cu”™ + 4NH; — [Cu(NH;)]*
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IV. 6. Nhan biét mot s6 Ion vo co:
IV. 6. 1. Cation NH,':

Thém luong du dung dich kiém manh NaOH, KOH...vao dung dich chira ion
NH,', NH; duoc gidi phong theo phuong trinh:

NH," + OH — NH;T + H,0
Nhén biét NH, " thong qua NHj:

+ Khi NH; 1am gidy quy tim héa xanh, gidy tim phenolphtaléin khong mau chuyén
sang mau hong.

+ Béc khoi dau diia thuy tinh tim HCI dic:
NH; + HCl — NH,CI
khoi trang
1V. 6. 2. Cation Fe**:

Fe tao thanh két tia mau tring xanh v&i dung dich kiém, két tia nay nhanh chéng
héa nau trong khong khi.

Fe* + 20H — Fe(OH)\
trdng xanh
4Fe(OH), + O, + 2H,0 — 4Fe(OH);
Dung dich Fe*" trong méi trudng axit 1am mat mau dung dich thudc tim:
MnO; + 5F¢*" + 8H — Mn™ + 5Fe’" + 4H,0
Phén (mg dic trung nhat cua Fe*™: két tia mau xanh cham v&i K5[Fe(CN)g]
Fe*" + K + [Fe(CN)s]® — KFe[Fe(CN)s]¥
Mau xanh Tuabun
IV. 6. 3. Cation Fe’':

- Thudc thtr khé nhay véi Fe'' 1a dung dich thioxianat SCN’, tao phirc mau do6 mau.

Fe’" + nSCN™ — [Fe(SCN),J’"  (véin=1- 4)
phttc mau do mau
- Fe’ tao két tia mau d6 nau voi dung dich kiém.
Fe’* + 30H — Fe(OH);4
- Fe’" tao két tha mau xanh Beclin véi K4[Fe(CN)g].
Fe" + K + [Fe(CN)s]* — KFe[Fe(CN)s]¥

Mau xanh Beclin
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1V. 6. 4. Cation Cu’":

- Thudc thu qac trung cua ion Cu®' 1a dung dich NH; du. Ban dau tao két tia mau
xanh luc sau d6 két tua bi hoa tan trong NH; du, tao thanh phirc [Cu(NH;),]*" c6 mau
xanh tham.

Cu’* + 2NH; + 2H,0 — Cu(OH),¥ + 2NH,"
Cu(OH), + 4NH; — [Cu(NH;),]*" + 20H
Cu’" tao két tia mau d6 nau voi Ky[Fe(CN)g].
2Cu*" + Ky[Fe(CN)s] — Cuy[Fe(CN);N + 4K°
Mau do nau
- Phan tmg v61 Fe kim loai: nhing dinh sit sach vao dug dich Cu®" thay co két tua
mau dé bam vao dinh sat, dé6 1a Cu.

Fe + Cu”" — Fe* + Cu

1V. 6. 5. Anion NO;:

- Néu dung dich khéng c6 cac ion c6 kha ning oxi hoa manh, c6 thé dung Cu va
moi truong Axit:

3Cu + 2NO; + 8H  — 3Cu*" + 2NOT + 4H,0
Khi NO sinh ra hoa nau trong khong khi:
2NO + 0O, — 2NO,
khong mau mau nau

- Hién tuong vong nau voi FeSO, trong HzSO4 dac: F e’ s& khu NO;" thanh NO,
NO sinh ra két hop véi Fe*™ du tao thanh hop chit phtrc mau nau.

3Fe’” + NO;y + 4H" — 3Fe’* + NO + 2H,0
2NO + Fe** — [Fe(NO)J*
Vong nau
- Khir béi hidrogen dang sinh:
8Al + 50H + 3NO; + 2H,0 — 8AlO, + 3NH;T

1V. 6. 6. Anion CO;” :

Khi thém dung dich axit manh vao dung dich cacbonat, s€ giy ra hi¢n tugng sui bot
khi do tao thanh CO,. Khi nay c6 thé lam duc nudc voi trong.

COy” + 2H —» CO,T + H,0
CO, + Ca(OH), — CaCOsl + H,0O
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IV. 7. Cach nhan biét mdt s6 hop chit hiru co:

Mudn nhan biét cac chit hitu co, ta phai kiém tra xem nd thudc loai hop chit nao
thong qua phan tmg déc trung cta ting nhom chirc. Nhom ching theo tung loai, sau d6
nhan ra timg chat, chu yéu dua vao kién thic da hoc. Ngoai ra, chung ta con c6 mot 5O
phan tmg riéng ciing duoc dung vao viéc nhan biét cac chat hitu co.

1V. 7. 1. Phan vrng ddc trung cua Phenol:
Tac dung v6l FeCl; tao thanh phirc mau tim do.
6C¢HsOH + FeCl; — [Fe(OC¢Hs)] + 6H' + 3CI

mau tim do

V. 7. 2. Phan wng Haloform:
Céc ancol nhi R-CHOH-R  va cac hop chit c6 nhoém chirc cacbonyl dang

R—ﬁ—CH3

(voi R la mach cacbon bat ki), cho dugc phan tmg Haloform. Ttrc bi oxi hoa boi
Halogen trong moi truong kiém. Dac biét 1a phan lodoform, tao thanh ket tia CHI; mau
vang sang khong tan trong nudéec.

Vi du:

CH;CH,OH + 4I, + 6NaOH — HCOONa + 5Nal + 5H,0 + CHIJ

CH;CHO + 31, + 4NaOH — HCOONa + 3Nal + 3H,0 + CHI3
Co ché:

I, + NaOH — Nal + HOI

HOI + NaOH — NaOl + H,O

R—(le—CH3 + NaOl — R_ﬁ_cm + Nal + H,O

OH

R - (”3 — CH; + 3NaOl —» R-C-CI; + 3NaOH
|
O O

R-CO-CI; + NaOH — R-COO-CONa + CHI;

1V. 7. 3. Phan vrng trang guwong cua Axit fomic HCOOH:

HCOOH +2AgNO; + 4NH; + H,0 — (NH,),CO5 +2NH,NO; + 2Agl
1V. 7. 4. Axit axetic hodc mudi axetat:
Phan ung vi FeCl; tao phttc mau doé.
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CH;COOH + OH — CH3;COO + H,O
Fe** + 3CH;COO — Fe(CH;COO),
Phtrc mau dé nau
Khi dun néng dung dich tao két tiia mau d6 nau.

Fe(CH;COO); + 3H,0 == Fe(OH);l + 3CH,COOH

IV. 8. Phan tich thé tich — Phwong phép chuén dj trung hoa:
IV. 8. 1. Phan tich thé tich:
V. 8. 1. 1. Khdi niém:
Phan tich thé tich hay con goi 1a phuong phép phén tich chuan d6 1a phuong phap

xac dinh ham luong dya trén thé tich chinh x4c cua dung dich chuan. Nguyén tic: dua

trén viéc do chinh xac thé tich dung dich chuan di tiéu ton trong phan tng voi chét can
dinh lugng.

Dung dich chuan 1a thudc thir da biét chinh xac nong do.
V. 8. 1. 2. Dung cu:

~a. Buret: chira dung dich chuan, buret ding dé thém dung dich chuin vao dung
dich can dinh lugng.

Trang buret: 1an 1 v6i nude cat, lan 2 voi dung dich chuan; sau d6 méi do dung
dich chuan vao 6ng cho dén vach so 0.

b. Pipet: 6ng hiit,dung dé liy mot thé tich dung dich can chuan d¢ vao binh tam giac.
Trang pipet: trang that sach v6i H,O, trang lai mot 1an véi hoa chat s& hut vao.
Tuy vao thé tich hoa chét can 14y ma chon pipet thich hop.

c. Erlen (binh tam giac): dung dé dung dung dich can dinh phan. Chi cin trang that
sach v&i nudc, tuyét ddi khong trang bang hoa chat.

d. Becher (coc): dung dé dung nhitng chat phy khac.

* Chit chi thi: Dung dé nhan ra diém tuong dwong bang cich giy ra nhitng hién
twong ma ta cd thé quan sat dugc bang mat thuong .

Khoang d6i mau cia mét sd chat chi thi quen thude dung trong chuin do Axit — bazo:

Tén thong dung cua . Ze s Mau dang

chét chi thi Khoang pH doi mau axit - bazo

Metyl da cam 3,1-44 b6 — vang

Metyl do 4,2-6,3 Do — vang
Phenol phtalein 8,3-10,0 Khong mau — do

Tuy vao pH tai diém tuong dwong ta chon chat chi thi thich hop.
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1V. 8. 2. Phwong phap chudin dp trung hoa: (Chudn d¢ Axit — bazo)

Trong bég ky mét phep chuan d6 nao, nguoi ta déu dung mot dung dich da biét ndng
do chinh xac d¢ xac dinh nong d6 (chua biét) cia mot dung dich khac bang mét phan tmg
kiém chimg . Trong phép chuan d axit - bazo, nguoi ta duing mot dung dich bazo chuan da
biét nong do dé xac dinh nong do (chua biét) cia mot dung dich axit hodc nguoc lai.

Thi dy: trong phong thi nghiém, nguoi ta dung dung dich kiém: NaOH, KOH,... da biét
chinh x4c néng d6 1am dung dich chuan dé chuan do cac axit. Hoac nguoc lai, dung dung dich
axit manh: HCI, HNO;... da biét chinh xac nong d6 lam dung dich chuin dé chuan do cic
bazo. Thuc chét ctia phuong phéap chuan do ndy 13 co s& ctia phan tng trung hoa.

Nguoi ta cho mot dung dich Axit da biét thé tich vao mot erlen (binh hinh nén),
thém vao vai giot cht chi thi. Chat chi thi axit - bazo 1a mot chat c6 mau khac véi mau
clia Axit cling nhu mau cta bazo. Liy dung dich bazo chuin cho vao buret (6ng nho giot)
lap phia trén erlen roi nho tir tir vao dung dich axit: xay ra phan tng trung hoa .

> Diém twong dwong xudt hién khi tat ca sé mol ion H™ ¢é trong thé tich dung dich
ban dau da phan vng hét voi so mol ion OH ™ tur buret (ong nho giot) thém vao .

S6 mol ion H™ = S6 mol ion OH "

> Diém cudi ciia phép chudn do xudt hién khi mét uong duw rat nhé ion OH ™ ciing
lam thay doi mau ciia chdt chi thi. Qua tinh todn ta thdy sé dw dé la khéong dang
ké va lwong bazo cdn thiét dé dat dén diém cudi cung ciing la [ wong bazo can
thiét dé dat téi diém twong dwrong .

Thi dy: Chuan d6 HCI bang NaOH.
Phan mg chuan do:
HCl + NaOH — NaCl + H,0
Hay H + OH — H,0
Tir phan ing chuan do suy ra: sé mol HCI va s6 mol NaOH bang nhau.

— Vel Cuacar = Viaon: Craon
Ta tinh dugc ndng 46 HCI:

VNaOH- CNaOH
Vici

Cua =

Trong do:
Cha néng dd Axit HCI can xac dinh.
Viyer : thé tich HCI cho vao binh tam giac.
Vieon @ thé tich NaOH doc duge trén buret.
Craon néng d0 chinh xac cia NaOH.
KET LUAN :

* Puong cong chuin d§ : 1a do thi bicu dién sy bién d6i pH theo lwong (thuong 1a the
tich) Axit hay bazo thém vao dung dich . Déac bi€t né cho biét mot cach rd rang pH thay
doi nhu thé nao gan diém tuwong duong.
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* Piém cuoi : xuat hién khi mau cta chat chi thi thay doi . Biém cudi dugc xac dinh boi
gia tri hang s6 Axit cua chat chi thi.

* Piém twong duong : la diém & d6 mot lugng tuong duong Axit va bazo da tac dung.
Vé mat ly tuong , diém twong dwong va diém cubi trong phep chuan do trung nhau.Trén
thue t& , nguoi ta tim cach chon mot chit chi thi ma diém twong dwong nim gan ving
thay d01 mau.

* C6 hai twong hop thwong gap la:
+ Chuén d6 axit manh béng bazo manh .

+ Chuan d9 axit yéu bang bazo manh .

V. CAU HOI CHUONG II
Ciu 1:C6 3 hoc sinh tién hanh diéu ché khi O, bang cach nhiét phan thudc tim trong éng

nghiém. Céac 6ng nghiém dugc lap nhu hinh v&. Hay cho biét cach lip dng nghiém nao
nhu hinh v€ 1a ding nhat ? Giai thich.

CAu 2: Cac hinh v& sau mé ta cach tién hanh tth khi, thuong dugc st dung khi diéu ché
va thu khi trong phong thi nghiém. Hay cho bi€t cac cach mé ta nhu ¢ cac hinh A, B, C
c6 thé ap dung dé thu duoc nhirng khi nao trong so cac khi sau: H,, O,, N,, Cl,,CO,, HCI,

OGN

Céu 3: Mot hoc sinh lip dung cu diéu ché khi H, bang binh kip trong phong thi nghiém
nhu hinh veé :

N
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a) Hay phan tich nhiing chd sai trong hinh v& trén ? Giai thich.
b) Trinh bay céach tién hanh thi nghiém dé thu khi H, nhu hinh v& sau:

V%

Cau 4: Trong phong thi nghiém thuong giéu ché CO, tir CaCO; va dung dich HCI (nhu
hinh v¢€), do do kh’i CO, thu duogc co bi lan m(:)t it khi hydroClorua va hoi nuéc. Bé thu
dugc CO, tinh khiét c¢6 hai hoc sinh cho san pham khi di qua hai binh nhu hinh v&.

+ Hoc sinh 1 : Binh (A) dung dung dich NaHCOj; va binh (B) dung H,SO, dac.
+ Hoc sinh 2 : Binh A dung H,SO, dac va binh B dung dung dich NaHCOs.

Cho biét hoc sinh ndo lam dung ? Viét cac phuong trinh phan mg va giai thich cach lam?

Frvn

Céu 5: C6 mot dng ap ké hinh chir U bang thuty tinh. R6t vao dng (qua phéu A) mot chat
long c¢6 mau (dung dich CuSO,), khéa B mé. Pay kin phéu C bang mét chén st c6 thanh
mong, gan chit chd tiép xuc gitta phéu va chén st dé khong cho khong khi lot qua. Pong
khoa B. Hoa tan NH4Cl vao nudc trén chén s, ngudi ta thiy chat mau ¢ nhanh bén phai
dang 1én. Hoa tan H,SO4 dam dac vao nudce trén chén sir, nguoi ta théy chat mau & nhanh

bén trai dang 1én.
I;

Céu 6: Trong phong thi nghiém ngudi ta 1dp mot bd dung cu diéu ché va thu khi C (nhur
hinh v&). Trong d6 binh cau A dung chat ran con phéu B dung chat long.

a) Cho biét khi C ning hay nhe hon khong khi ? Khi C 1a khi gi khi A 1a MnO, va B 1a
HCI dam dac ?

b) Neéu va giai thich hién tugng xay ra khi K déng va K m¢ ?

Hay giai thich hién tugng trén?
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¢) Lam thé nao dé loai bo mot lugng khi C that thoat trong phong thi nghiém? Viét cac
phuong trinh phan trng néu c6 ?

1T =& c
=

A

(G )

Céu 7: Trong phong thi nghiém dé diéu ché va thu mot sé khi tinh khiét, nguoi ta 1ap bo

dung cu nhu hinh vé:
j ) Wﬂf |

Binh A: chtra chét long hodc dung dich ; Binh B: chtra chit ran hodc dung dich

Binh C: chtra chit long hodc dung dich ; Binh D: chtra chét rin hodc dung dich

a) Hay cho biét dung cu trén co thé diéu ché va thu duoc khi nao trong s cac khi sau day
H,, O,, Cl,, HC, H,S, SO,, NO, NO,, NH3, CO, CO,, CH4 C,H,, C,H, .

b) Hiy dé nghi cach khic phuc (Iip dit lai dung cu) dé c6 thé diéu ché va thu duoc Hay
dé nghi cac hoa chat thich hop trong binh A, B, C, D (néu can) dé diéu ché va 1am sach
mdi khi trén. Cho biét tic dung ciia mdi binh C, D. Viét cac phuong trinh phan Gmg dé
diéu ché khi ?

Cau 8: Mot binh cau bén trong c6 chira bot Mg dugc khoa chat va dem can dé xac dinh
khoi lugng. Sau d6 dem dun néng binh cau mot thoi gian roi dé ngudi va can lai.

a) Hoi khoi lugng binh cu néi trén c6 thay dbi khong ? Tai sao ?

b) M4 khoéa ra va can lai thi liéu khdi lugng binh cau co khac khong ?

Céau 9: B¢ tién hanh mot thi nghiém can dén cac dung cuy, cac nhém hoc sinh can thao
luan dé 1ap cac dung cu thi nghiém theo yéu cau cua gido vién:

- Lap dung cu dé diéu ché O, tir hdn hgp KC10; va MnO,.

- Lap dung cu dé diéu ché khi HCI tir NaCl (ran) va H,SO, dam dic.
- Lap dung cu diéu ché khi NH; tir hdn hop NH,CI va NaOH ran.

- Lap dung cu diéu ché khi Cl, tr KMnO, va HCI dic.

Mo phong cac thi nghiém bang hinh v& dé cac nhom trinh bay trude 16p ?
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Céu 10: Nung néng déu dan mot chit rin A trong thoi gian 20 phat. Nhiét do giy ra su
bién doi cac trang thai cua chat ran A dugc biéu thi bang do thi trén.

Nhiét do °C
A

1007

80T

40

20

Thoi gian (phut)
a) O nhiét do nao thi chit A nong chay ?
b) O nhiét do nao thi chat A s6i ?
) O nhiét dd cao nhét 13 bao nhiéu dé chat A co thé ton tai & trang thai ran ?
d) Hay cho biét A ¢ trang thai ndo (rdn, 16ng, khi) khi A & nhiing nhiét d6 sau: 25°C,
50°C, 100°C ?
e) O nhiét d6 nao thi chat A vira ton tai & trang thai ran, vira & trang thai 1éng ? Vura &
trang thai 16ng vira & trang thai khi ?
Cau 11: Cho mQt la ség nho tac dung véi dung dich HCI, nhén théy nhiét dg cua qua trinh
phan tng tang dan. Thé tich khi H, thu dugc tuong ing véi thoi gian do dugce nhu sau :

Thé tich 3 10 50 78 85 89 90 90

Thoi gian 1 2 3 4 5 6 7 8

a) Thé tich khi H, thu dugc trong thi nghiém thay d6i nhu thé nao ?
b) V& db thi biéu dién thé tich H, thu duoc theo thoi gian ?

¢) Biét rang tc do cua phan tmg hoa hoc xay ra cham dan theo thoi gian, nhung ¢ day
phéan g xay ra nhanh tir phut thr 2 dén phut thur 3. Hay giai thich sy tang toc dd nay cua
phan tng hda hoc?

d) Do dbc cua d6 thi xay ra nhu thé nao ké tir phut thir 7 tré di?
e) Phan (mg héa hoc két thiic sau thoi gian bao 1au?

Thé tich = cm’ ; thoi gian = phut
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CHUONG III : THUC HANH THI NGHIEM HOA HQC TRUNG HQC
PHO THONG

<R
BAI 1: PHAN NHOM VII A VA VI A
I. MUC TIEU:

> Hoc sinh biét: mot s k¥ nang sir dung hoa chat va dung cu thi nghiém dé dam
bdo an toan va két qua thi nghiém.

> Hoc sinh hiéu: Oxi va luu huynh 13 nhimng phi kim c6 tinh oxi ha manh. Nguyén
t0 oxi ¢0 tinh oxi1 héa manh hon luu huynh.

» Luu huynh: ngoai tinh oxi héa con c6 tinh khir.
> Biét thao tac thi nghiém an toan, chinh xéc, dac biét ddi véi axit H,SO, dic.
» Thi nghiém chiing minh dugc:

= Tinh khtr cta hop chit hidrosunfua.

* Tinh oxi héa va tinh khtr cua luu huynh dioxit.

» Tinh chét oxi héa manh cta axit sunfuric dic.

> Vian dung céac kién thirc d3 hoc dé giai thich cic hién twong xdy ra trong thi
nghiém. So sanh kha nang oxi hoa cua cac nguyén t6 halogen.

> K¥ nang: biét cach bb tri thi nghiém vé sy bién d6i tinh chat cta nguyén td trong
chu ky va nhém.

> Rén luyén cac thao tac chuan trong khi lam thi nghiém.
II. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Cdc thiy tinh 200 ml (2) Manh Cu, Mg, dinh Fe, Zn hat, day Al
Dia thuy tinh (2) Dung dich FeCl;
Dao cit hoa chét (1) Dung dich NaOH loang 1: 2
Ong bop nho giot (4) Dung dich KBr
Ong nghiém (6) Dung dich KI
Ong nghiém c6 nhanh (1) Dung dich HCI dam dac
Ong nghiém hinh try (1) MnO, (rin), CaCOs; (rdn)
Thia xtc hoa chét (1) NaCl (rin)
Kep sit (1); Pén con (2) Nuodc Brom
Erlen 250 ml ( 3) HO tinh bot, Vadolin, gidy mau
Phéu nhé giot (1) Dung dich HNO;, NaNOs, NaCl (dung
Binh cu c6 nhanh 250 ml (1) nh4n biét)

86



Chau thuy tinh (1) Day thép

Ong dan khi bang cao su (4) Dung dich H,0, 3%

Binh cau c¢6 nhanh (binh wurtz) (1) | Bot sit, bot lvu huynh, than

Binh drexen (1) Dung dich H,SO,4 dam dac

Becher 500 ml (1) Dung dich HC1 1 : 2

Becher (cdc thuy tinh) 100 ml (3) | Dung dich Ca(OH),

Mudng d6t hoa chat (1) FeS (ran) , Na,SO5 khan, Nudc cat
Pé st (2) Puong kinh hoic bot gao

II1. PHAN THU'C HANH :
IIL1.Thi nghiém 1: Diéu ché axit clohidric va thir tinh chét ciia né
* Piéu ché:

- Cho vao dng nghiém c6 nhanh (1) mot it mudi dn (khoang 1 mudng ca phé) roi
rot axit H,SO, dam dac vao du dé tham uot tat
ca 16p mudi an (dung ong bdp nho giot).

- Rot khoang Y% 6ng nghiém nudc cat
vao ong nghiém (2) va lap dung cu nhu hinh
Ve.

’ - Pun can than dng nghiém (1), néu
thay sui bot manh thi tam ngung dun. Dung
dich HCI duogc dung cho thi nghiém k¢ tiép.

- Quan sat hién tugng va viét phuong
trinh phan rng.

HinhlA
* Thir tinh chéat:

- Dung kep st kep glay quy tim (hodc quy xanh). Nhiung dau diia thuy tinh vao
dung dich HCI vira diéu ché duoc & thi nghiém trén (trong dng nghiém 2), rdi cham vao
mau gidy quy. Quan sat hién twong xay ra va giai thich.

- Rot vao 3 dng nghiém dat trén gid gd, mdi 6ng nghiém chimg 2 ml dung dich
axit vira diéu ché duoc.

+ Cho vao 6ng thir nhat mot manh nho Mg.
+ Ong thir 2 cho vao mét 1a dong.
+ Ong thir 3 cho vao mot mau nhé da voi.

Quan st hién tuong, gidi thich va viét phuong trinh phan (mg xay ra .
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Dung dich HCI

—
gidy quy tim
U U U Dung dich HCI >
Mg Cu CaCO; Sau phan tng
Hinh 1.1B

II1.2. Thi nghiém 2: Phdn wng oxi hoa-khw giita Mg va CO;:
* Piéu ché CO,: Lép dung cu nhu hinh 1.2A :

- Cho vao binh céu c6 nhanh khoang Y4 mu6ng ca phé CaCO; rot vao phéu nho
giot dung dich HCI 1:2, ndi binh cau c6 nhanh véi éng dan khi nhing vao chau dung
nudc, ludn vao erlen thu khi chira day nuée 1t nguogc.

Hinh 1.2A

- Mé& khoa phéu nhé giot cho HCI chay tur tir tung giot xuéng, tdc dung voi
CaCOs. Khi CO, thoat ra, thu vao erlen bang phuong phap day nudc, dén khi nudc bi day
ra gan hét thi rat ng thu khi ra, day erlen bang nut cao su hoic tim kinh thuy tinh, dung
cho thi nghiém sau.

* Mg chay trong CO,:

- Dung kep sit kep mot miéng Mg dai
(hoac bang Mg), dem cham Ita trong khong khi
(46t trén ngon lira dén con) roi dua vao binh c6
chira CO, da diéu ché & trén. - Quan sat, nhan xét
va giai thich hién tuong xay ra.

CO4

Hinh 1.2B
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II1.3. Thi nghigm 3: Diéu ché khi Clo. Tinh tidy mau ciia khi Clo am
Lip dung cu nhu hinh vé&

Dd NaOH

. 1,0
W o

e -

Gidy mau
Hinh 1.3

- Thoa vadolin vao cac moi ndi, nit cao su cuia cac dung cu.
- Cho vao binh cau c6 nhanh mot muong nhé MnO,.
- Rot vao phéu nhé giot dung dich HCI déc.

- Néi binh cau c6 nhanh vé6i éng dan khi vao binh Drexen chtra nuée (khoang nira
binh). Noi phan con lai cua binh Drexen voi ong dan khi vao coc chtta dung dich NaOH
dac. Mo khoa phéu nho giot cho dung dich HCI chay tur tir ting giot xuéng tac dung voi
MnQO,, dung dén con dun nhe binh cau dé phan ing nhanh hon.

- Quan sat, mo ta va giai thich céac hién tugng ?

* Chii y: khi két thiic thi nghiém, truéc khi 1dy dén con ra phai dong khoa K lai (hodc
be gap 6ng dan khi lai, dung kep kep chat chd gép lai) dé tranh dung dich tir binh Drexen
va coc chay sang binh cau dang néng lam v& binh. Khoa phéu nho giot lai, cho nudc vao
day phéu, sau d6 nhé nude tir tir vio binh cau dé ngan phan ung lai.

- Rtra dung cu bang dung dich NaOH hodc Axit oxalic.

- Dung dich trong binh Drexen dugc gitr lai dung cho thi nghiém sau.

89



II1.4. Thi nghigm 4: Sw bién doi tinh chit ciia cdc nguyén t6 trong phin nhém VIIA

Cac dung dich
I II 1 I II 111

Ji8 " Bl

NaCl NaBr Nal

Trudc phan tng Sau khi cho nudce Clo vao
111
Hinh 1.4A u
Thir I, bang ho tinh bot

- Cho vao ong
nghiém c6 nhanh lugng
KMnO, (tinh  thé)
chimg 2 cm chiéu cao.
Piy miéng 6ng bang
nat cao su kém O6ng
nho giot chtra dung
dich HCI dam dac. Kep
chic 6ng nghiém c6
nhdnh trén giad thi .
nghiém, néi nhanh ong Hinh 1.4B
nghiém véi mot ddu cua dng nghiém hinh try dit nim ngang bang dng dan cao su.

bd tinh bdt

EMn(,

MNaCH

- Dung bong tim dung dich KBr, KI, hd tinh bot 1an luot cho vao éng nghiém hinh
try theo thir ty, sau cung noi dau 6ng nghiém hinh try con lai bang nut cao su kém ong
dan thuy tinh L v6i mot cdc dung dung dich NaOH lodng.

- Tién hanh thi nghiém: bop manh qua bop cao su ¢ 6ng nghiém c6 nhanh. Can ho
nhe ngon ltra dén con cho c6 miéng bong tam dung dich KI d€ du6i khi (cha y chi ho nhe
khoang 30 gidy roi lay den ra ).

- Quan sat va giai thich hién tuong xay ra.

II1.5. Thi nghiém 5: Tinh tiy mau ciia
nwdc Javen

- DPiéu ché nuéc Javen: cho vao 6ng
nghiém c6 nhanh chirng lcm tinh thé KMnO,,
day ong nghiém bang qua bop cao su chira
dung dich HCI ddm dac, dung day dan cao su
ndi nhanh 6ng nghiém véi coc dung dung
dich NaOH lodng. Bop qua bop cao su dé cho
tung giot dung dich HC1 dam dac tiép Xuc voi

Hinh 1.5A

gidy
miu
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KMnOy (chu ¥ lap dung cu phai kin vi khi Cl, rat doc).

- Cho vao 6ng nghiém 1 ml nuée Javen. Bo tiép vao 6ng nghiém 1 manh gidy mau.
bé yén mot thoi gian.

- Quan sat hién tugng, néu nguyén nhan.

§

Ban dau Sau mot thoi gian
Hinh 1.5B

II1.6. Thi nghiém 6: Diéu ché Oxi:
Rép dung cu nhu hinh vé .
- Cho v4o binh cau c6 nhanh mét it MnO.,. 0,

- Rot vao phéu nhé giot dung dich H,O, 3%.

Hinh 1.6

- Néi binh cau c6 nhanh véi 6ng dan khi
vao erlen chira day nudc (lat Gp trong chau thuy
tinh chtra nudce).

- Mo khoa ph’éu nhé giot cho dung dich
H,0, chay tu tr xudng, véi MnO, lam xtc tac,
H,0,; bi phan huy tao ra O,.

- Thu O, vao erlen, dén khi O, ddy hét nudc ra ngoai thi day erlen lai biang nat cao
su hoac tam kinh thuay tinh, thay erlen khéc, ti€p tuc thu O, (moi erlen phai chira lai mot it
nudce), thu 3 erlen O, nhu vay thi ngung lai, dung cho thi nghiém sau.

IIL.7. Thi nghigm 7: Tinh oxi héa ciia cdc don chit Oxi va liu huynh

a/. Sdt tac dung véi Oxi:

- Ubn mét doan day thép theo hinh 10 xo, c6t thém doan than gd cua que diém vao,
dung kep dot que di€ém trén ngon Itra dén con, sau d6 dua nhanh vao binh chira khi O, da
di€u ché ¢ trén. (Can than, khong dé day thép cham vao thanh binh).

- Quan sat, mo ta va giai thich hién tugng.
b/. Cacbon tac dung voi Oxi:

- Cb dinh mﬁu‘ than gb c6 do lén b‘::ing hat d4u 1én dau soi day chi to. D6t mau than
trén ngon ltra dén con. Khi than chdy hong, thi dua nhanh vao binh dung khi O, thtr hai
da diéu che ¢ trén .

¢/. Luu huynh:

— Cho mét it hon hgp bot sat voi luu huynh vao dé st (ti 1€ gan bang: S : Fe = 4 :
7), dung dia thay tinh trén déu hon hop.

— Nung dtia thuy tinh trén ngon lira den con khoang 1 phiit, dii nong dé hdn hop Fe
va S c6 thé bam dinh vao diia.
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— Pua diia thay tinh di néng tiép xtc véi hdn hop trén dé sit. Quan sat va nhan xét
hién tuong.
Bot F biia thuy tinh

Bot Fe —@ O K

Hinh 1.7

— Sau d6, dua diia thuy tinh (hdn hop di bam trén ddia) 1én ngon ltra dén con .Quan
sat, mo ta va gidi thich hién tugng.

II1.8. Thi nghiém 8: Tinh khw cua lwu
huynh

0,
— Ly vao mudng mot lugng nho luu ‘
huynh bang hat déu xanh, ho nong chay trén Fe 3
ngon lira dén con dén khi luu huynh chay trong 0,
khong khi r61 dua nhanh vao binh dung khi Oxi
d3 diéu ché & trén. 0,

— Quan sat, mo ta va giai thich hién tugng.

Hinh 1.8

IIL.9. Thi nghiém 9: Sw bién doi trang thdi ciia luu huynh theo nhiét dp

— Pun néng lién tyc mot it lwu huynh trén ngon lira dén con. Nghiéng ong nghiém
dé quan sat cac trang thai cta luu huynh bién doi theo nhiét do.

| I

. 4 . 4 4

[ F-_ [F_ . [F_ .
5 Y Y
Ban dau khoang 250°C 444,6°C

Hinh 1.9
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II1.10. Thi nghi¢m 10: Diéu ché H,S va nhin biét goc S°:

Rap dung cu nhu hinh vé :

d HCl

FeS

Hinh 1.10

dung dich CuSOj, cling dugc).

- Cho vao 6ng nghiém c6 nhanh
chuing mdt thia con FeS.

- bat ong nghiém trén gia dé 6ng
nghiém roi dady miéng 6ng nghiém
bang nut cao su kém ong nho giot,
trong ong nho giot chira dung dich
HCl dac.

- Nbi nhanh 6ng nghiém véi doan
6ng din thay tinh dau vudt nhon
hodc thu hep, xuyén qua nut cao su
vao mot 6ng nghiém khic chua
dung dich Pb(NO;), (hodc dung

- Bop 6ng nho giot cho dung dich HCI chay xudng tir tir, tac dung véi FesS.

- Quan sat, mo ta va giai thich céc hién tugng xay ra.

III.11. Thi nghiém 11: Tinh khir ciia SO,

- Cho vao binh ciu ¢6 nhanh khoang mdt thia con Na,SO;.

- Cho vao phéu nho giot dung dich H,SO, dic.

- Lay khoang 1/3 binh Drexen 1: nudc va binh Drexen 2: 1a dung dich KMnO,

loang, thém vai giot H,SO, dac.

- Rép dung cu lai nhu hinh v&, thoa vadolin vao khap cac mdi rap, nat ddy bang cao su...

/Dung dlCh HQSO4

Cénh hoa hong

Dung dich KMnO,

(Sau phan @ng dung
dich nhat mau)

Dung dich NaOH

(mét mau sau phan ng)

Hinh 1.11
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- Pun bing dén con cjé phan ung xdy ra nhanh hon. Khi thdy sui bot manh thi
ngung dun, sau d6 lai dun ti€p tuc khi it c6 bot khi.

- Quan sat, mo ta va giai thich cac hién tuong.

II1.12. Thi nghiém 12: Tinh oxi héa va tinh hdo nudéc cia H,SO, dic

a/. Tinh oxi hoa:

- Cho m6t manh nho dong vao ong nghiém c6 nhanh. Nho vai giot axit H,SO, déc
vao ong nghiém, dung kep dun néng nhe dng nghiém trén ngon lira dén con.

- Quan sat va giai thich hién tugng.

D
. s
dung dich H,SO4 dac = Cu .
Trudc phan tng Sau phan rng
Hinh 1.12A

b/. Tinh hao nuoc:

- Cho mdt thia nho duong kinh hoac bdt gao vao 6ng nghiém. Nhé vai giot H,SO,
dac vao. Quan sat va gidi thich hién tugng.

- Tuong tu, dung kep, kep mot to gidy loc dung 6ng nho giot nho 1 giot H,SO, dic 1én
to gidy dé giot axit di tir trén xudng dudi, phia dudi co ké chau nude thiy tinh chira nude.

u H,S0, dic H
hoa than

Puong kinh Sau phan tng
(hodc bot gao)
Hinh 1.12B
Dung dich
2504 déC
gidy loc
Ban dau Sau phan ing
Hinh 1.12C
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IV. CAU HOI THUC NGHIEM :
4.1.
a/ Tai sao dung dich hidroclorua c6 tinh axit?

b/ Trong phong thi nghiém, hidroclorua duoc diéu ché bang cach nao? Néu ding
dung dich H,SO4 loang va NaCl loang c¢6 tao ra hidroclorua dugc khong?

¢/ Trong thi nghi¢m 1, ¢ thé thay H,SO, dam déic hodc bang HNO; dam dic
dugc khong? Giai thich? Tai sao can phai dun néng?

4.2. Trong thi nghiém diéu ché CO,, tai sao CO, c6 thé day hét nudc ra ngoai? C6 the
dung phuong phap nay dé diéu ché va thu SO, dugc khong?

4.3. a/ Viét cac phuong trinh phan L'rng’ diéu ché Clo tL‘I" KMnQO,, KCIO;, MnO,,
CaOCl, voi dung dich HCI dédc. Trong cac chat oxi hoa trén, chat nao cho phan tmg manh
nhat? Chat nao cho phan ing y€u nhat? Giai thich?

b/ Trong thi nghiém 3, ta dung giéy mau khd dugc khong? Giai thich? Tai sao
canh hoa bi mat mau ? Cho biét thanh phan hoa hoc cua nudc Clo?

¢/ Tai sao khi lay dén con ra thi nudc bi tran sang binh cau?
d/ Dung dich NaOH trong cbc c6 tac dung gi ddi véi thi nghiém 3?
e/. Rut ra két luan chung cho thi nghiém 3?

f/ Pé diéu ché khi Clo c6 thé thay dung dich HCI dic bang hdn hop NaCl va
H,SO, dugc khong? Giai thich?

g/ Néu thay dung dich HCI dic bang dung dich HF ddc hay HBr dic thi ta c6 thu
duogc khi F, hodc Br, khong? Tai sao?

4.4. Tai sao nudc Javen co tinh tdy mau ? Néu nude Clo va nudce Javen co cung nong
do thi dung dich nao c6 tinh tdy mau manh hon ? Tai sao ?

4.5 Bai tap thyc nghi€ém nhan biét cac dung dich:

- C6 4 lo mét nhin lan luot chira mot trong cac dung dich sau: HNO;, HCI,
NaNO;, NaCl.

- Hay nhan biét mdi binh chira dung dich gi bang cach nhanh nhat?
- Lap lai thi nghiém dé kiém tra két qua.
4.6. a/ Vi sao cac chat chay trong khong khi lai yéu hon trong Oxi?
b/ Giai thich nguyén nhin gy ra su thay doi mau sic va do nhét cua lwu huynh
khi nong chay?
¢/ Trong thi nghiém Fe tac dung v6i S thi san pham tao ra c6 t,hé gbm nhitng chat
nao? Tai sao phai tron déu hon hop phan ng (Fe + S)? Tai sao phai lay ti 1¢ S: Fe =4 : 7
vé khoi lugng?
d/ Dé diéu ché khi O,, trong phong thi nghiém c6 thé thay H,0, bang hoa chét
nao? Viet phuong trinh phan ng minh hoa?
4.7. a/ O thi nghiém diéu ché H,S c6 thé thay dung dich HCI bang cac Axit HNO;
hoac H,SO, dugc khong? Tai sao?
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b/ O thi nghiém 11: diéu ché SO,, tinh khir ctia SO, néu thay dung dich KMnO,
trong binh Drexen 2,béng cac dung dich Br,, I, K,Cr,0O5 thi s€ c6 hién tugng nhu thé
nao? Giai thich va viét cac phuong trinh phan img xay ra?

BAI 2 : PHAN UNG HOA HQC VA PHAN NHOM VA

I. MUC TIEU:

- Rén luyén ki nang thyc hanh tién hanh thi nghiém an toan, chinh x4c.

- Cung ¢0 cac kién thirc khai niém vé axit-bazoo va vé di€u kién xdy ra phan ung trao

dbi ion trong dung dich cac chit dién Ii.

- Thi nghiém chiing minh :

+ Tinh tan nhi€u cua amoniac

+ Tinh chat oxi hoa manh cua axit nitric

+ Piéu ché va thir HNO; trong phong thi nghiém

+ Phéan biét cac loai phan bén hoa hoc

- Rén luyén ki ning tién hanh thi nghiém trong 6ng nghiém vai luong nho héa chat.

II. DUNG CU VA HOA CHAT:

DUNG CU HOA CHAT
Ong nghiém (6) Dung dich HC1 0,1M
Dé st (1) Dung dich NaOH 0,1M
Ong hat nho giot (5) Dung dich NH,CI 0,1M
Thia xtc hoa chat bang thuy tinh (1) | Dung dich CuSO,4 0,1M
Kep 6ng nghiém (4) Dung dich CH;COONa 0,1M
Binh cau day tron 250ml (1) Dung dich NH; dic
Erlen 250 ml (2) Dung dich Na,CO; dac
Chau thuy tinh (1) Dung dich CaCl, dac
Gi4 thi nghiém (1) Dung dich Na,SO,
Ong dan khi (5) Dung dich NaCl
Nut cao su (5) Dung dich Ba(OH),
Pén con (2) Gidy do do pH
Nut cao su 2 16 NH,CI (ran)
Que dom KMnO,(rén)

CaO (rin)

Cu kim loai , than
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HNO; dac

HNO; 2M

Dung dich AgNO;

Dung dich AICI;

Dung dich NaOH

Dung dich BaCl,

Dung dich nuéc voi trong
Phan amonisunfat

Phan Kali nitrat

Phan supephotphat kép

Dung dich phenolphtalein

I1I. PHAN THU'C HANH :

 HL1. Thi nghiém 1: Tinh axit — bazo', Phdn ing trao doi trong dung dich cdc
chat diénly.

- Dit mot mau gidy pH trén dia thuy tinh

hodc dé st.
_ Nhé 1én miu gidy do 1 giot dung dich  8idy pH R
HCI10,1M. B
- So sanh mau cua mau gidy véi mau \_/_|
chuan dé biét gia tri pH.
Hinh 2.1

- Lam tuwong ty nhu trén, nhung thay ‘
dung dich HCI lan lugt bang tung dung dich sau: NH4Cl, NaCH;COO, NaOH déu ¢6
nong do 0,1 mol/lit.

- Quan sat hi¢n tugng, so sanh mau tirng mau v6i mau chuan. Giai thich.

II1.2. Thi nghigm 2: Phdn teng trao déi trong dung dich cdc chit dién li

- Cho vao 6ng nghiém khoang 2ml dung dich CaCl, déc, nho tiép vao khoang 2ml
dung dich Na,CO; dac. Nhan xét mau két tia tao thanh.

- Hoa tan két tiia thu dugc & trén bang dung dich HCI lodng. Quan sét hién twong xay ra.

& s

o dung dich

dung dich Na, OO, d3c HCI

dung dich CaCl, ddc —&5

Hinh 2.2A
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- L4y vao 6ng nghiém khoang 2ml dung dich NaOH loang. Nho vao d6 vai giot
dung dich phenolphtalein. Nhan xét mau cua dung dich.

- Nho tiép tir tir dung dich HCI lodng vao, vira nhé vira lic cho dén khi dung dich
mat mau.

- Giai thich hién tuong quan sat dugc.

& #

1 1]
phenclphralein — e HCl
o _ o R

MNaOH lodng — L

Hinh 2.2B

Picu ché két tia Cu(OH),: cho vao 6ng nghiém 1ml dung dich CuSO,, r6i cho tiép
vao 1ml dung dich NaOH.

- Thém tir tir dung dich NH; vao két tia thu duoc ¢ trén dung diia thuy tinh khudy
nhe. Quan sat va giai thich cac hién tugng xay ra.

Lo | dung dich MNH,

1]
dung dich NaOH __ :
1} 4::. 1] %
dung dich CusC, |

Hinh 2.2C

IIL.3. Thi_nghiém_3: Diéu ché khi amoniac va thiv tinh chét ciia dung dich
amoniac:

a. Piéu ché khi amoniac:
- Tron ki hdn hop NH,CI va CaO vdi ti 18 bang

nhau cho vao mét binh cau khé (a) (luong hon hop
( chiém khoang ntra binh).

P4y miéng binh kin bang nut cao su kém ong
dan khi.

- Dit binh (a) 1én vong kiéng cua gid thi
— nghiém. Chup mdt binh cau (b) 1én ong dan khi va

miéng binh (a) (xem hinh v¢).
Qﬁ MNH4Cl + Cal - Chuén bi sin mét chau nude 500 ml di nho

vao 20 giot dung dich phenolphtalein.
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- Dun binh (a) dudi ngon lira dén con, ding gidy qui d6 dit ¢ miéng binh (b) dé
nhan biét khi NH; da day chua.

- Khi khi NH; da ddy binh, nhac binh (b) ra khoi ong dén khi, ddy miéng binh bang
nut cao su co ong dan khi ngin bang thuy tinh, dung tay bit dau ong dan khi (thyc hién
tiép thi nghi¢m sau).

b. Thir tinh chdt cia dung dich amoniac:
- Cho dau dng dan khi nhung sau trong chiu nudc (d3 chudn bi trudc), 13y 1én, lic
nhe (dung ngon tay trd bit dau ong dan khi).

+ Nhiing dau 6ng dan khi vao chau nudc 1an thi 2.

+ Quan sat hién tugng nudc phun thanh tia trong binh
cau, lay binh cau Ién va lac manh khi nuéc da vao ntra binh.
Nhan xét sy xuat hién mau ctia dung dich va cho biét dung dich
NHj; ¢6 moi trudong gi?

- Lay 6ng nghiém cho vao 20 giot dung dich NH; da thu
duoc 0O trén, th’) tiép vao 10 giot muoi nhdm clorua. Hién tuong
gi xay ra? Viét phuong trinh phéan tng.

Hinh 2.3B
II1.4. Thi nghiém 4: Tinh oxi hoad cua axit nitric:
* HN03 a"dc:

- Kep binh cau trén gia thi nghiém, cho vao binh mét manh dong kim loai. Pay miéng
binh cau bang nit cao su cé hai 10, mot 16 cim ong nho giot c6 chira dung dich HNO; déc,
mot 16 c6 dng dan khi xuyén qua, dau dng duoc cam vao cde chira dung dich NaOH.

- Bop nhe qua bop cua 6ng nho giot, dung dich HNOj; dédc nho xudng day binh cau
tac dung voi dong (Co thé dung dén con ho nhe déy binh).

- Quan sat hién tuong xay ra, giai thich va viét phuong trinh phan tng.

*Lirw ¥ © Trude khi 1ay dén cdn ra can bé gip ong dan khi lai, dung kep kep chit
chd gap lai dé tranh dung dich NaOH don sang binh cau lam v& binh dang néng. Chd cho
binh ngudi méi thao kep ra cho dung dich NaOH chay sang, lac ki truéc khi rira binh.
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dung dich MNaCOH

Hinh 2.4

* HNO; loang:

- Dung kep kep 6qg nghiém, rdi lay vao dng nghiém 10 giot dung dich HNO; 2M
r01 cho ti€ép mot manh dong kim loai vao.

- Pun nhe 6ng nghiém trén dén con trong ta hut.

- Quan sat hién twong xdy ra, giai thich va viét phuong trinh phan tmg.

IIL.5. Thi hiém 5: Tdc dung cua kali nitrat nong chdy va cacbon:

- Cho vao 6ng nghiém chiu nhiét kho chimng mot
thia nhé KNOj tinh thé.

- Kep 6ng nghiém trén gia, dung dén con dun noéng
chay hét lugng muoi; dong thoi lay kep hoéd chat cap
mot mau than bang hat ng6 dot trén ngon Itra dén con.

than nong da

EMNO; nong chay B
: - Than néng dd, cho nhanh vao 6ng nghiém chtra

KNOj; nong chdy. Quan sat su chay tiép tuc cua than.
Hinh 2.5
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IIL.6. Thi nghiém 6: Diéu ché HNO; tir mudi Nitrat

- Qho vao 6ng nghiém chung 2ml dung dich H,SO4 dam dac va 2 thia nho KNO;
(tinh the ).

- it nghiéng dng nghiém sao cho miéng 6ng chui vao miéng mét binh hinh nén da
dat nghiéng trong chau nudc.

- Dung dén con dun ndng dng nghiém sao cho HNO; duoc tao thanh chay timg giot
xuong hinh non.

KNO+ HSO,dd

Hinh 2.6

* Chii y: dung bong gon day kin miéng binh hinh nén , khong dé khi thoat ra

IIL.7. Thi nghiém 7: Diéu ché va thwe hién phan irng dot chdy khi NH; trong O,

- Cip trén gia thi nghiém mét éng
nghiém A chtra hdn hop NH,CI (tinh thé
khan) voi voi bot va éng nghiém B chira
KMnO, (tinh thé khan). Pau 6ng din
khi thu hep lai di tir dng nghiém A nim
trén miéng ctia dng nghiém B.

- Pun ca 2 6ng nghiém trén ngon lira
dén con, khi NH; vira bit dau thodt ra
manh thi cham Itra vao hai dau dng din
khi. Quan sat mau ctia ngon ltra va giai
Hinh 2.7 thich thi nghiém bang cic phuong trinh
phan ung ?
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II1.8. Thi nghiém 8: Phén biét mét so loai phin bon hod hoc:

* Chuan bi 3 mau phan bon hoa hoc:
Amonisunfat (NH,4),SO,
Kali nitrat KNO;
Supephotphat kép Ca(H,PO,),

quifm quidm

Hinh 2.8A
* Thtr tinh tan trong nudc:

- L4y 3 dng nghiém, cho vao mdi dng nghiém mét lugng nho bang hat ngd timg
loai phéan bon.

- Cho tiép vao mdi 6ng khoang 4 ml nuéc, lic nhe, quan sat va so sanh tinh tan
trong nudc cua 3 chat trén (Giir lai 3 dung dich dung cho thi nghiém sau).

* Nhén biét phan dam amonisunfat:

’ Ré6t dung dich amonisunfat thu dugce ¢ thi nghi¢m trén vao 2 6ng nghiém sach,
moi ong khoang 1 ml dung dich.

+ Ong 1: Cho thém vao khoang 1 ml dung dich Ca(OH),, dung kep kep éng
nghiém va dun nhe trén ngon lira dén con. Khi c6 khi bay ra dua gidy qui &m 1én miéng
ong nghiém. Quan sat sy d6i mau cta gidy qui.

+ Qng 2: Dung kep kep 6ng nghiém, dung éng nho giot cho tir tir dung dich
BacCl, vao ong nghiém. Quan sat hi¢n tuong.

Mo ta va giai thich cac hién tugng. Viét phuong trinh phan ung..
* Nhan biét phan kali nitrat va phan supephotphat kép:
+ Nhdn biét phan kali nitrat:

Lay vao 6ng nghiém khoang 1 ml dung dich KNO; 10i cho tiép vao 10 giot
H,S0O, dac. Sau d6 cho mot manh ddng kim loai vao hdn hop dung dich trén. Quan sat
hién twong xay ra, giai thich va viét phuong trinh phan tmg.
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dung dich AN,

dung dich Ca(H, FPO4),

dung dich AgNO;

dung dich KCl

Hinh 2.8B
* Ly y: Thi nghiém tao thanh khi doc, do d6 can thuc hién phan tmg trong ti hut.
+ Nhdn biét phin supephotphat kép:
- Lay vao ong nghiém khoang 1 ml dung dich Ca(H,PO,),.
- Nho vai giot AgNO; vao 6ng nghiém.

- Quan sat mau két tia tao thanh, Viét phuong trinh phan tmg xay ra.

II1.9. Thi nghiém 9: Nhin biét ion Phétphat va khd néing hoa tan mudi it tan
cua dung dich NH;

: AgNO, ddNH,
Na PO T ~a

34

Hinh 2.9

- Cho vai giot AgNO; vao 6ng nghiém chta 1 ml dung dich NasPO, va 2 giot dung
dich HNOj; loang. Quan sat va giai thich hién tugng xay ra ?

- Sau khi phan tng trén két thuc, cho 15 ml dung dich NH; vao, khudy nhe rdi quan
sat, giai thich hién tuong xay ra ?

IV. CAU HOI THUC NGHIEM:

4. 1. Viét tat ca cac phuong trinh phan (mg xay ra trong cac thi nghiém dudi dang
phan tr va ion thu gon.
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4. 2. Giai thich tai sao & cing nong do:
a. pH (dung dich HCI) < pH (dung dich CH;COOH)?
b. pH (dung dich NaOH) > pH (dung dich NH,OH)?
¢. Dung dich NaHCO; ¢6 pH > 7 va dung dich NaHSO,4 c6 pH < 7?

4. 3. Hay giai thich tai sao nudc nguyén chét c6 pH = 7 nhung khi nuéc c6 hoa tan
CO, (dé nudc cat ngoai khong khi) lai c6 pH < 7?

4. 4. Tu thi nghiém 2 it ra két luan gi?

4.5.Co 47 lo khéng nhan dung 4 dung dich: HCI, Na,SO,, NaCl, Ba(OH),. Chi duoc
dung qui tim dé nhan biét lo nao dung dung dich gi?

4. 6. Viét phuong trinh phan tmg diéu ché amoniac trong thi nghiém?

4. 7. Giai thich tai sao & thi nghiém diéu ché NH; ta phai nhung sau dau 6ng dan khi
vao chau nudc, lay 1én lac nhe rdi nhing lai lan thir 22 Tai sao nudc phun vao trong binh
dugc va d6i mau? Néu thay binh chira NH; bang binh dung khi HCI r6i lam thi nghiém
nhu véi khi NHj thi ¢6 thu dugc hién tugng gidng nhau khong?Tai sao?

4. 8. Trong phan tng diéu ché HNO;:
a/ Néu ta thay H,SO, dic bang HCI dic thi c6 thu dugec HNO, khong? Giai thich?
b/ Tai sao khi lam thi nghiém , c6 truong hop trong binh hinh non co6 nhiéu
khi mau ndu nhung cling c¢6 truong hgp khi mau nau lai rat it? Viét phuong trinh phan
ung d€ minh hoa 161 giai thich?
¢/. Lam thé nao dé nhan biét san pham HNO;?
4. 9. Trong thi nghiém d6t chay NHj :

7 a/ Tai sao ta phai dat 6ng nghiém diéu ché khi NH; nim ngang ma khong dat
thang dung?

b/ Giai thich nguyén nhan vi sao dt khi NH; ¢6 khi chay, khi khong chay?

4. 10. Cho mdt it chét chi thi ph,enolphtalein yéo dung dich NHj; loang ta thu duoc
dung dich A. Mau cua dung dich A bién do1 nhu thé nao trong céac thi nghi¢m sau:

a. Pun nong dung dich A hdi 1au?

b. Thém mot sé6 mol HCI bang s6 mol NHj; ¢6 trong dung dich A?
¢. Thém mot it Na,CO5?

d. Thém AICl; té1 du?

4. 11. Giai thich viéc lam 6 thi nghiém 4 cho cho binh nguéi moéi thao kep ra cho
dung dich NaOH chay sang, lac ki trudce khi rira binh?

4. 12. Trong thi nghiém 4 chit nao gy 6 nhiém khong khi? Giai thich.

4. 13. Giai thich vi sao khi bon céac loai phan dam NH4NO;, (NH4)ZSO4 do chua cua
dat ting 1én, trong khi d6 bon phan dam uré (NH,),CO thi pH cua dat hau nhu khong d6i?
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BAI 3 : KIM LOAI PHAN NHOM CHIiNH VA PHU
I. MUC TIEU
- Cung ¢b va van dung kién thirc dé giai thich hién twong thi nghiém.
- Rén luyén ki nang thao tac, quan sat thi nghiém.

- Khéo sat tinh chat hoa hoc cua cac kim loai nhém chinh va nhitng hop chit cta chung
thong qua thi nghiém thyc hanh.

- Khéo sat tinh chat héa hoc cua cac kim loai nhom phu Cr, Fe, Cu va nhiing hop chat
cua chung thong qua thi nghi¢m thuc hanh.

2. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Cbc thuy tinh 100 ml (3) Natri kim loai
Ong hut nho giot (5) Magié kim loai
Ong nghiém (6) Nhom kim loai (dang 14)
Kep ong nghiém (1) Dung dich CuSO,
Gidy réap (1) Dung dich AICI;
Gidy loc (3) Dung dich NH,OH
Erlen 250 ml (2) Dung dich HCl loang 1 : 2
Phéu nhé giot 100 ml (1) Dung dich NaOH loang
Chén str 16n (1) Dung dich Ca(OH),
Ludi amidng (2) Phenolphtalein
Gia sit (1) Nudc cat.
biia thuy tinh (1) CaCO;
Pén con (1) Dung dich CaSO, loang
Dung dich Na,CO;
Al(dang bot)
Fe,Os(dang bot)
Dung dich Na,Cr,0O4
Dung dich FeSO,
Dung dich H,SO, loang
Dung dich FeCl;
Dung dich NaOH
Dung dich HCI
Dung dich KI
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Dung dich HNO; loang
FeSO, khan

H,SO, dam dac

HNO; dam dac

Tinh bot

Pong dang 1a

Nudc cat

III. PHAN THUC HANH :
II1.1. Thi nghiém 1: Phdan wng cua Na, Mg, Al

» Lay 3 coc thuy tinh cho vao ntra coc nudce.

> Cbc thir nhat: 1 -2 giot phenol phtalein va 1 mau Natri biang hat ddu xanh.
> Cbc thir hai: 1 mau Magié da duoc tim phenol phtalein.
>

Coc tht ba: 1 mau Nhom da dugc danh sach 16p ALO; (bang gidy rap) va tam
phenol phtalein.

Y

Quan sat muc d6 tao khi ¢ 3 cde thiy tinh va mau hong cua phenol phtalein,
tr do so sanh d§ phan ing ctia Na, Mg, Al vé1 nude.

Coc thir nhat Coc thir hai Coc thir ba
Hinh 3.1
II1.2. Thi nghiém 2: Phdn wrng cua Nhom véi dung dich CuSO,

Cho vao 2 ong nghiém mdi 6ng Iml dung dich CuSO,. Thém tiép vao 6ng nghiém
th(r nhét:’ 1 14 Nhom nhd; ong nghiém tl}l’l hai: 1 14 Nhom da duoc danh sach 16p Al,O4
(bang gidy rap). So sanh hién tuong & 2 6ng nghi¢m, giai thich.

| | Hinh 3.2

Ong 1 Ong 2
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II1.3. Thi nghiém 3: Tinh chit ciia AI(OH);

S
= 3
k] » B H—

Hinh 3.3A

HR— dd HCI

HB7 dd HCl duy

a/. Piéu ché AICL; : Lay mot it Al (day Al dénh sach, cat nho) cho vao becher 100
ml ¢6 chia dung dich NaOH (1/5 becher). Khi phan tmg hoan tat, nhé tir tir dung dich
HCI 1 : 2 cho té1 du vao becher. Hién tugong gi xay ra ? Tai sao ?.

b/. Piéu ché AI(OH);:

Cho vao 2 6ng nghiém, mdi
6ng 1ml dung dich AICl; diéu ché
& trén, nho dan timg giot dung dich
NH,OH vao cho dén khi thu duge
két tia. Pé yén 6ng nghiém trong
vai phut. Gan liy phan két tua,
dung dich bo di.

Nho vai giot dung dich HCI
vao 6ng nghiém thtr nhit. Quan
sat, viét phan (mg xay ra.

Nho vai giot dung dich
NaOH vao 6ng nghiém thir hai.
Quan sat, viét phan tng xay ra.

Két luan vé tinh chét héa hoc cua
AI(OH);.

dd NH,OH

ﬁdd HClL

u} 0
] — —_— 0 —_—
1] 0
& . 2
dd AICI,
dcl NH,OH /,de MatH

’DDDD

H_}

o T D T

E

dd AICL,

Hinh 3.3B
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II1.4. Thi nghiém 4: Diéu ché va thir tinh tan ciia CO, trong dung dich kiém

Cho mdt mudng canh bot CaCO5 vao Erlen, roi cho tir tur dung dich HC1 1 : 2 chira
trén phéu nho giot vao Erlen, dan san pham khi vao ong nghiém chra san dung dich nuéc
vO1 trong. Quan sat hién tugng va giai thich?

caco, g
¥ dd Ca(OH),

K

Hinh 3.4

*Chuy:
- Nén cho dung dich nho xudng timg giot dé khi CO, thoat ra tir tir.

- Lam thi nghiém cho t6i khi dung dich trong 6ng nghiém tir van duc dén trong sudt
tré lai, gitt 14y dung dich nay dé 1am thi nghiém tiép sau day .

Nuwée cirng va chat 1am mém nuwéc cing :
Lay 6 ong nghiém danh s6 tir 1 dén 6 :
- Ong nghiém 1: cho vao 1 ml nuéc cét

- Ong nghiém 2 va 3: cho vao mdi ong nghiém 1 ml dung dich da giir lai ¢ thi
nghiém trén .

- Ong nghiém 4 va 5: cho vao mdi dng 1 ml dung dich CaSO, lodng .

- Ong nghiém 6: cho vao 1 ml dung dich di giit lai & thi nghiém trén va 1 ml dung
dich CaSO, loang .

a/. Ong nghiém nao chira nudc ctng tam thoi, nude cing vinh vién ?
b/. Bun néng cac ong nghiém 1, 3, 5 quan sat va giai thich hién tuong ?

¢/. Cho 1 ml dung dich Na,CO; vao dng nghiém 2, 4. Quan sat hién tuong va viét
phuong trinh phan ting ?

II1.5. Thi nghiém 5 : Phdn wng nhiét nhom
o Nghién that ky trong chén sir mot hdén hop
gom 3 phan khoi lugng Fe,O; déd say kho va moét
phan khoi lugng nhom.

Hinh 3.5

- Tron déu hdn hop trén gidy loc, r0i cho hdn hop
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vao mot phéu bang gidy loc dit sin trong hop bang st hodc chén st dung cat khd. Lam mot
16 thiing nho ¢ mat hon hop phan ng, phia trén mat dé mat it vun Mg dé lam moi.

- Cho mét it bot Mg khéac vao thia sit dbt chay. Khi 16p vun Mg trén bé mit

da chay do thi do vao 16p Mg lam moi. Hon hop Al va Fe,Os s& chay bung 1én
manh li€t, cac tia lra sang choéi ban tung 1én.

- Pé nguodi, cac san pham ran lai, dung kep sat gip lay san pham ra khoi hop st
hodc chén st va ding bua dé tach sat khoi xi s& duge mot cuc sat bang hat ngo .

* Chu y: CQ thé dung mdi hdn hop p()t A} va KMnO, hoac KCIO; da nghién that
nhé (mot phan khoi lugng bot Al + mot phan khoi lugng KMnO,4 hodc KCI103) .

I11.6. Thi nghiém 6:Tinh chét héa hoc cua Natri dicromat: Na,Cr,0.

Cho vao 6ng nghiém 5 giot dung dich Na,Cr,0,
va 1ml dung dich H,SO, lodng. Thém dan timg giot
dung dich FeSO, cho dén khi dng nghiém d6i mau.
Loai phan ung nao da xay ra trong thi nghi¢m trén?
Viét phuong trinh phan Gng. Két luan vé tinh chat hoa i
hoc ctia mudi dicromat. m

Hinh 3.6

IIL.7. Thi nghiém 7 :Sw bién déi ciia muéi Crom

* Cho vao ong nghiém 1ml dung dich Na,Cr,0, quan
st mau cta ong nghiém. Thém dan timg giot NaOH cho
dén khi ¢6 sy d6i mau. Giai thich?

* Thém tir tir vai giot dung dich axit HCI vao dng
nghiém thu dugc ¢ thi nghiém trén. C6 hién tuong gi xay

ra. Viét phuong trinh phan tng.

Hinh 3.7
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II1.8. Thi nghiém 8 : Diéu ché va thir tinh chdt ciia sat(Il) hidroxit va sat(ITl)
hidroxit.
* Pidu ché FeCl,

Cho vio 6ng nghiém thir nhat vé bao Fe va 2 -3 ml dung
dich HCI. Bun néng 6ng nghiém sau 1 — 2 phut. B6 bo phan dung l

dich va thu 13y vo bao Fe . — ﬁ
Nhanh chéng cho vo biao Fe trén vao ong nghiém thir hai %
chira sin 2 — 3 ml dung dich HCI. Pun néng nhe. o

Quan sat hién tugng sui bot khi. Viét phuong trinh phan

ung xay ra? 1
Giir 1dy phan dung dich nay dung cho thi nghiém sau.

‘ Ong nghiém 1: Hoa tan FeCl, (dung dich giir lai & trén Hinh 3.8
bang 1ml H,O va 2 — 3 giot dung dich H,SO,).

Ong nghiém 2: Hoa tan FeCl; bang 1ml H,0.

Ong nghiém 3: 2 — 3 ml dung dich NaOH dun s6i trén ngon ltra dén con.

Huat NaOH ¢ 6ng nghiém thir 3 nho timg giot vao hai dng nghiém trén. Quan sat két
tua vira maoi tao thanh. Giai thich va viét phuong trinh phan tng.
, Dung dua thuy tinh 14y nhanh mét it mdi loai l;é't tua vira moi tao thanh cho vao hai
ong nghiém 4 va 5, r6i nho dung dich HCI vao méi 6ng nghiém. Nhén xét. Cudi budi thuc
hanh, quan sat mau sac cia phan két ttia con lai trong hai 6ng nghi¢m 1 va 2. Giai thich?

II1.9. Thi nghiém 9 :Tinh chdt héa hoc ciia mudi sit (I11)

Cho vao éng nghiém Iml dung dich FeCl;. Nho dan timg giot dung dich KI cho dén
khi xuat hién két tia thi ngirg. Giai thich. Tiép tuc cho KI dén du, quan sat va giai thich

Viét tat ca cac phuong trinh phan ing xay ra va két luan tinh chat hda hoc cia FeCls.

e
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II1.10. Thi nghiém 10 : Phan wrng cua Cu vdi axit

~ Cho vao 4 dng nghiém mdi 6,ng mot miéng Cu. Tiép tuc cho vao éng pghiém thur
nhat 1 ml dung dich H,SO, loéng; 6ng nghiém thir hai 1 ml H,SO, d4m dac; ong nghiém
thir ba 1 ml dung dich HNOj; loang; 6ng nghiém thtr tu 1 ml HNO; dém déc. Hién tuong

quan sat dugc la gi?Pun nong ca bbén ong nghiém trén ngon lira dén con. Mo ta hién
tuong va viét phuong trinh phan tmg da xay ra.

, Lay phan dung dich, sau d6 thém tir tir timg giot dung dich NaOH, quan sat mau
cua két tua.

loa) g
dd Hy80, dd H,80, 4¢ dd HNO; lesng dd HHNO;

L
i 3 -

cI-:I MaCH

Lo B e B e L~

Hinh 3.10

II1.11. Thi nghiémll: Bai tdp thuc nghiém

Cé6 4 dung c}ich riéng bict, khél}g mau, chira trong cég lo khong nhan: NaCl, KCl,
NH,CI, AICI;. Néu chi dung cach dot trén ngon lra va giay qui c6 nhan ra dugc ca 4
dung dich hay khong?

IV. CAU HOI THUC NGHIEM
4.1. Tai sao chi nén cho mot mau Natri b?mg hat dau xanh vao cbc nude?

4.2. Tai sao thé dién cuc cua AP'/Al nhé hon H,0/H,, nhung nhiing vat béng
Nhom du ¢ nhi¢t d§ nao cling khong xay ra phan tng ?

4.3. Tai sao khi c6 thém vai giot dung dich NH4;NO; thi Mg lai phdn rng manh
hon v&i nude ?

4.4. Thi nghiém 2, 6ng nghiém thir hai (phan ung gitta Al va CuSO,) lai ¢6 hién
tuong sui bot khi?

4.5. Lam tuong tu thi nghiém 2, thay Al bang Na, Mg ta c6 thu dugc Cu hay
khong ? Gidi thich.
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4.6. C6 thé dung NaOH thay cho NH,4OH d¢ diéu ché AI(OH); dugc khong? Néu
duoc, cach tién hanh nhu thé nao?

4.7 Cho biét Umg dung cua phan tmg nhi¢t nhom trén thue té ? Tai sao phai dung
Mg lam mo6i ? Sdn pham phén Gng thu dugc gdm nhiing chat gi ?

4.8 Cac ion Cr,05% va CrO,* bén trong mdi trudng nao ? Giai thich nguyén nhan?

7 4.9 Tai sao khi hoa‘} tan FeSO, phai dung H,O va 2 — 3 giot d‘ung dich H,SO,? Cé6
thé hoa tan FeSO, chi bang H,O dugc khong? Tai sao? Nguoi ta d€ nghi hoa tan FeSO,
bang phuong phap méi 1a dung H,O dun néng, y kién cta anh (chi) nhu thé nao?

4.10 Trong thi nghiém 8, tai sao chung ta khong thu ldy phan dung dich ¢ 6ng
nghiém 1? Thanh phan dung dich trong ong nghiém 1 va éng nghiém 2 c¢6 gi khac nhau?
Néu dinh st that sach, chung ta c6 can tién hanh thi nghiém theo 2 budc khong? Giai
thich sy d6i mau ciia két tia trong 6ng nghiém 1?

4.11 Phan tng giita FeCl; va KI thudc loai phan tmg gi? Viét phuong trinh phan
ung xay ra.

412 Cho KI dén du, tai sao mau dung dich sdm dan va ching ta khong thu duoc
chat ran 1,? C6 phan Uing hoa hoc nao xay ra khi d6?

7 4.13 Tqi sao cho Cu vao H,SO, dam dac va HNOs; loang, dun nong co6 khi thoat ra,
dé ngudi thi hau nhu khéng ¢6 hi¢n tugng?

BAI 4 : PAI CUONG VE KIM LOAI
I. MUC TIEU:
- Thyc hanh thi nghiém vé pin dién hoa va dién phan
- Rén luyén k¥ ning thao tac thi nghiém vé dién hoa hoc.
- Van dung kién thirc giai thich hién tuong xay ra.
- Cling cd kién thirc vé an mon kim loai va chéng an mon kim loai.

- Rén luyén ki ndng quan sat, giai thich hién tuong dién hoa hoc.

II. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Von ké (1) Dung dich CuSO, IM
Ong thiy tinh hinh chit U (2) Dung dich ZnSO, 1M
Cdc thiy tinh 250 ml (2) Dung dich Pb(NO3), IM
Binh dién phan khong mang ngan (1) | NH,NO; tinh thé
bién cuc Cu (1) Nudc cat.
bién cuc Zn (1) Day dan dién
Dién cuc Pb (1) Dinh sat
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Coc thay tinh 100 ml (2) Thanh dong

Ong hut nho giot (3) Day kém
Gidy rap (2) Dung dich NaCl bao hoa
Bong gon Dung dich K;[Fe(CN)g]
Phenol phtalein
Dung dich KI
Nhom kim loai (day)

Pong kim loai

Kém dang vién

Dung dich HCI loang

Dung dich H,SO, loang
Dung dich FeCl; ndng dd cao
Dung dich AgNO;

I1I. PHAN THU'C HANH
II1.1.Thi nghi¢m1: Sudt dién déng ciia pin
o PinZn—Cu:

Lap pin nhw hinh 4.1A

- Pién cuc Zn dugc nhung vao cde dung
dung glich ZnSO, 1M; Dién cuc Cu dugc nhung
vao coc dung dung dich CuSO, 1M.

- Nbi 2 cbe bé“mg cau mudi NH,NO:;.

- Néi dién cuc Zn y('ri cuc (-) va dién cuc
Cu v6i cuc (+) cua von ke.

- Ghi suét dién dong do dugc trén von Ké.

e PinZn- Pb:

Tuong tu nhu pin Zn — Cu nhung thay
dién cuc, Cu bang dién cuc Pb va dung dich
CuSO, bang dung dich Pb(NOs),. Ghi suat dién
dong cua pin Zn — Pb.

Hinh 4.1B
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II1.2. Thi nghiém 2: Pién phan dung dich bang dién cwc graphit va kim loai.
Lip binh dién phan nhu hinh 4.2
A/. Cho vao binh dién phan khoang 400 ml dung

dic,h CuS0O, .Cho dong dién mdt chiéu di qua dung dich
chat dién li trong thoi gian 10 phut ..

* Thay dung dich CuSO, bang dung dich NaCl

Quan sat hi¢n tugng xay ra trén cac dién cuc. Gidi
thich hién tugng va viét phan ing di€n phan.

Hinh 4.2 B/. Thay dién cuc graphit bang dién cuc Al (catot)
va dién cuc Cu (anot) . Lam thi nghiém tuong tu nhu trén.

II1.3. Thi nghiém 3: An mon dién héa.

A/. * Chon 2 cde thuy tinh 100ml,
cho vao moi céc~30rpl dung dich NaCl béo [ NaCl + E;[Fe(CN), ]
hoa. Cém vao moi 960 mot d~inh §€1t va mot diy
thanh dong. Cho ti€p vao moi coc vai giot e !E-'-" din
K;5[Fe(CN)q]. Néi dinh sat va thanh dong &  Cu a e cu

coc thtr hai bang day dan dién. Quan sat
hién tugng va giai thich.

1 '2

- Lam twong ty nhu thi nghiém trén, Hinh 4.3
tuy nhién khéng dung K;[Fe(CN)s] ma 7 ’
nguol ta thay bang dung dich phenolphtalein. Tam phenolphtalein 1én dinh sat va thanh
dong trudce khi cho vao coc. So sanh hién tugng ¢ 2 coc thuy tinh sau 5 — 10 phut.

B/.* ROt vao 2 dng nghiém mdi 6ng khoang 2 —3 ml dung dich H,SO, lodng va 1
vién k€m. Quan sat bot khi thoat ra.

* Nho tiép 2 — 3 giot dung dich CuSO4 vao 1 trong 2 6ng nghiém trén. So sanh
lugng khi thoat ra trong hai 6ng nghi¢m. So sanh va giai thich.

II1.4. Thi nghiém 4: Bdo vé sit bang phwong phdp dién héa

A/* Rét vao 2 cbc 100 ml , mdi coe
30ml dung dich NaCl bao hoa, thém vai giot N"“Cl + E;[FelCH), _|

K;[Fe(CN)g].
- Ngam vao Cé)C,thli’ nhat: 1 dinh sit i
duoc danh sach bang gidy rap. Fe +Zn

- Ngam vao coc thir hai: 1 dinh sat sach
duoc quan bang day k€m.Quan sat hi¢n tuong Hinh 4.1R
sau 5 — 10 phut.

* Lam twong ty nhu thi nghiém trén, nhung thay K5[Fe(CN)s] bang phenolphtalein.
Quan sat hién tuong sau 5 —10 phut.
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B/. Rot vao 2 dng nghiém mcf)i 6ng khoang 2 — 3 ml dung dich H,S0, lodng, sau d6
cho vao moi 6ng nghiém 1 dinh sat sach. Pun néng trén ngon Itra dén con dé phan ng
xdy ra manh.

Nho tiép 2 — 3 giot dung dich KI vao 1 trong 2 dng nghiém trén. So sanh hién tuong
¢ hai 6ng nghiém va giai thich.

IIL.5. Thi nghi¢m 5: Diéu ché kim logi bang cich ding kim logi manh khi ion
kim loai yéu trong dung dich:

DPéanh sach 1 chiéc dinh sit sau d6 tha vao ong
nghiém. Cho tiép vao 6ng nghiém dung dich CuSO, dén
khi ngap dinh sat. Sau khoang thoi gian 5 — 10 phut, quan
sat mau cua dinh sit va mau cua dung dich. Rat ra két
luan va viét phuong trinh phan tng.

II1.6. Thi nghiém 6: Daday dién hoa cia kim loai

A/. Cho vao 6ng nghiém mdi éng 1ml
dung dich HCI loang. Tiép tuc cho 3 mau Al
kim loai: Al, Fe, Cu vao 3 dng nghiém trén.
So sanh lugng khi sinh ra, két luan vé muc
dd hoat dong hoa hoc cua cac kim loai trén.

Fe Cu

FeCly CuCl, AgNO,

B/. Ly 3 6ng nghiém : Hinh 4.6

- Ong 1: cho vao 1/4 6ng nghiém dung
dich FeCl; (ndng d6 cao) ré1 nhing day Al vao.

- Ong 2: cho vao 1/4 éng nghiém dung dich CuCl, (lodng) rdi cho vao mot soi
day sat (moi).
- Ong 3: cho vao 1/4 éng nghiém dung dich AgNO; 1di cho vao mdt soi day dong.

Sau mot thoi gian , ldy cac day ra quan sat hién tuong .

IV. CAU HOI THUC NGHIEM :
4. 1. So sanh suét dién dong cua pin di¢n héa: Zn— Cuva Zn—Pb ?
4. 2. Nhan xét cac yéu t6 anh huong dén suat dién dong cia pin dién hoa ?

4. 3. Tai sao dién thé do duoc khong hoan toan giéng véi gid tri tinh duoc theo 1y
thuyét? Giai thich.

4. 4. Hinh dang cua dién cuc c6 1am thay doi suat dién dong ctia pin khéng?
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4. 5. Néu dao nguoc dién cyc mac vao von ke thi chiéu quay cua kim von ké s€ thay
do1 nhu thé nao? Tai sao?

4. 6. Vai trd ctia cau muodi doi véi pin dién hoa? Cac ion trong cdu muoi di chuyén
nhu thé nao?

4. 7. Trong qua trinh phong dién, ndng do cac ion Cu®’, Zn**, Pb*" thay d6i nhu thé
na0? Vi sao c¢6 su thay d6i d6? Viét phwong trinh phan tng chimg minh.

4. 8. Phan tng trong pin dién hoda thudc loai phan tmg gi? Néu rd dién cuc nao xay ra
qua trinh nao?

4. 9. Tai sao khi ngung dién phan cua thi nghiém 2 (phéan B), dé yén dung dich vai
phut sau ta thiy xuat hién két tia xanh ? Néu vai ing dung cua su dién phan.

4. 10. Sau mot thoi gian dién phan, mau cta dung dich CuSO, thay d6i nhu thé nao?
Giai thich.
4.11. Co thé dién phan bang dong dién xoay chiéu khong? Tai sao?

~4.12. Tur cong thirc Faraddy, hay cho biét lugng Cu sinh ra phy thugc vao nhiing yéu
to nao? Tur d6 anh (chi) hay d€ nghi phuong phap c¢6 loi dé thu dugc nhi¢u kim loai nhat.

4. 13. Vai tro ctua K5[Fe(CN)s] trong cac thi nghiém trén, viét phuong trinh phan Gng
ma K;[Fe(CN)y] da tham gia.

4. 14. Giai thich co ché ciia sy an mon trong cac thi nghiém trén?

4. 15. Sau mot thoi gian kim loai bi dn mon, pH ctia méi truong cé thay doi khong?
Moi tuong axit hodc trung tinh hay bazo? Vai tro cua phenolphtalein?

4. 16. Trong cdc thir nhat ctia thi nghi¢m 3 va 4, khi chua ndi dinh sat voi thanh dong
thi hai kim loai nay c6 bi an mon khong? Tai sao?

4. 17. Theo anh (chi) bao v¢ kim loai bang phuong phap dién hoa co 'phai la phuong
phap t6i uu va thuc sy kinh té khong? Tai sao? Néu vai cach khac dé chéng an mon kim
loai ma anh (chi) biét.

4.18. Thir dun ndng cic dng nghiém trong thi nghiém 6A. Quan sat hién tuong va
gidi thich?
4. 19. Tai sao Al va Fe cung la kim loai ding trude hidro trong day hoat dong hda hoc
nhung muc d phan ing ctia chung véi Axit lai khac nhau?
4.20 C6 phan tmg héa hoc nio xay ra giita cic cap chat sau day?
a. Kim loai Zn va dung dich CuSO,.
b.Kim loai Zn va dung dich AgNOs.
c. Kim loai Cu va dung dich Fe(SOy,)s.
d. Kim loai Cu va dung dich FeSO,.

4. 21 Chéng an mon kim loai bﬁng’céch dung chat e ché c6 phai 1a phuong phap
thuc sy an toan khong? Néu vai cach chong an mon kim loai khac ma anh (chi) biét?

4. 22 Sau khi nho K1 vao lam chét wre ché, néu tiép tuc nhd CuSO, vao éng nghiém thi
qué trinh an mon dién hoa c6 xay ra khong? Giai thich?
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BAI 5: PHAN TiCH HOA HQC
I. MUC TIEU:
- Biét cach thao tac thi nghi¢ém an toan, chinh xéac.

- Lam thi nghi¢m chung minh mot s6 tinh chét dé nhan biét cac ion NH,", Fe*", Fe*",
Cu”, NOy’, CO;™.

- Biét cach sir dung pipet, buret va 1am quen véi cach chuan do.

- Hiéu dugc nguyén tic cia phuong phap chuan do axit — bazo thong qua su chuan do
dung dich HCI va dung dich CH;COOH bang dung dich chuan NaOH.

- Biét cach nhan biét mot sd hop chét hiru co.
- Rén luyén thoéi quen lam viée co ké hoach.

- Lam quen v&i céc thao tac thi nghiém va quan sat hién twong dé nhan biét mot s6 hop
chat hitu co.

IL. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Ong nghiém (12) Gidy quy tim
Cdc thuy tinh 100 ml (1) Dung dich (NH,4),CO;
Ong hat nho giot (6) Dung dich Na,CO;
Kep dng nghiém (1) Dung dich HCI
Buret (1) Dung dich NaOH
Pipet (1) Dung dich FeSO,
Erlen 250 ml (1) Dung dich FeCl;
Pén con (1) Dung dich KSCN
Thia (2) Dung dich CuSO,
Gidy quy tim Dung dich NH;
Diém quet Dung dich NaNO;
H,SO, dam dac
Cu dang la
Dinh sit
Dung dich chuan NaOH 0,1M
Dung dich HCI
Dung dich CH;COOH
Metyl da cam
Phenol phtalein
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Nudrc cat

Con 98° (ancol etylic)
Dung dich CH;CHO
Dung dich NaOH 10%
Dung dich FeCl;

Dung dich KI bao hoa I,
Dung dich glucozo

I, tinh thé

Axit axetic nguyén chat
Dung dich AgNO;
Na,CO; khan

Dung dich NH;

II1. PHAN THU'C HANH :
IIL.1. Thi nghiém 1: Nhin biét ion NH, va CO5~
A/. Chuén bi héa chét:
- Ong 1: 1ml dung dich (NH4),CO;.
- Ong 2: 1ml dung dich Na,CO;.
Cho vao 6ng nghiém vai giot dung dich HCI lodng. Quan sét hién tuong, giai thich?
B/. Chun bi hoa chét nhu thi nghiém A

Cho vao mdi ong nghiém mot luong NaOH du, dun nong nhe, trén miéng mdi 6ng
nghiém mot manh gidy quy tim tam wot. Quan sat sy d6i mau ca gidy quy. Viét phuong
trinh phan tng xay ra, két luan khi thoat ra 1a khi gi?

II1.2. Thi nghiém 2: Nhén biét ion Fe** va Fe'*
A/. Nhdn biét ion Fe’*

- Cho vao 6ng nghiém 1ml dung dich Fe**
tiép tuc nho vao ong nghiém 1 giot KSCN. Quan
sat sy d61 mau cua ong nghiém va giai thich?

- Cho vao 6ng nghiém 1ml dung dich Fe T,
nho timg giot dung dich NaOH vao. D¢ lang ket —
ta. Quan sat va viét phuong trinh phan ing xay ra.

B/. Nhan biét ion Fe**

- Cho vao 6ng nghiém thtr nhat Iml dung
dich NaOH, dun s6i trén ngon Itra den con. Hinh 5.2
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- Cho vao 6ng nghiém tht hai 1ml dung dich Fe**. Tiép tuc nho timg giot NaOH trong
ong nghi¢m thtr nhat vao. Quan sat sy tao thanh cua két tua. BE yén ong nghi¢m sau 5 — 10
phut. Quan sat va gidi thich sy thay d61 mau cta két tia cho dén cuoi budi thi nghiém.

II1.3. Thi nghiém 3: Nhin biét ion Cu**

A/. Cho véo dng nghiém Iml dung dich
Cu®" sau d6 thém vao 6ng nghiém 1 dinh sit
sach, sau 2 — 3 phut, léy dinh st ra. Quan sat
mau cta dinh sat.

B/. Cho vao 6ng nghiém 1ml dung dich
Cu®', thém tir tur tung giot dung dich NH;
lodng. Quan sat mau két tua. Tiép tuc cho
dung dich NH; cho dén du. Quan sat mau
dung dich va giai thich.

Hinh 5.3

II1.3. Thi nghigm 4: Nhdn biét ion NOy
, A/. Cho vao 6ng nghiém 1ml dung dich NaNO; va mot 14 déng mong. Thém vao
ong nghiém khoang Iml HCI loang. Bun néng nhe
trén ngon Itra dén con.

Viét phuong trinh phan tmg xay ra. 3

B/. Cho viao 6ng nghiém 5 giot dung dich
NaNO; va 10 giot H,SO,4 dac. Lam lanh 6ng nghi¢m
dudi voi nude. Sau d6 cho vao 6ng nghiém 1ml dung
dich FeSO, (cho dung dich chay tir tir trén thanh 6ng
nghiém xudng). Dé yén dng nghiém trén gia, quan
sat su tao thanh vong nau gitta hai 16p chat long sau ¢
thoi gian tur 2 —3 phut.

Hinh 5.5A

Chuan bi hoa chit — trang rira dung cu:

- Buret: rira sach buret, trang 1 — 2 ldn bang nudc cat, trang lai bang dung dich
chuan. Sau do, 1ay day dung dich chuan vao buret va chinh vé vach s6 0 trén ong buret.

_ - Pipet: rura sach va trang pipet bang nudc cat 1 — 2 1an. Trang lai bang héa chit
chuan bi hut (thuong 1a dung dich can dinh phan).

- Erlen: rtra sach erlen, trang 1 — 2 lan bﬁng nudc cit,
khong trang lai bang hoa chat.

- Hat 10ml dung dich chat can dinh phéan cho vao erlen. B¢ erlen nghiéng mot goc
30° so v6i mat ban; 6ng hut thing ding, ddu dng hit twa vao thanh erlen rdi cho nudce
chay ra tir tir. Khi dung dich héa chit ngung khong chay nita, xoay dau dng hat 2 —3 vong
trude khi 1ay 6ng hut ra khoi erlen.
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IIL.5. Thi nghi¢m 5: Chuin dp dung dich HCI

dd HaCH

—>

HCl + mety]l da cam

Hinh 5.5B

- Hut IOml dung dich HCI cho vao erlen, Buret chira dung dich NaOH chuan 0,1M
dua vé vach so 0.

Thém vao erlen 1 — 2 giot metyl da cam, dung dich c6 mau do. M khoa buret cho
NaOH chay tung giot vao erlen cho dén khi dung dich trong erlen chuyén tir mau do sang
mau vang. Ghi thé tich NaOH da dung.

Lap lai thi nghiém 3 lan. Tinh thé tich trung binh cia NaOH sau 3 lan thi nghiém.
Viét phuong trinh phan Gng xay ra trong qua trinh chuan d¢ va tinh nong d¢ dung dich
HCI?

II1.6. Thi nghigm 6: Chuén d¢ dung dich CH;COOH

Tién hanh chl}én do twong tu nhu chuén do dung
dich HCI. Thay chat chi thi metyl da cam bang chi thi
Pt €

phenol phtalein. Hién tuong: phenol phtalein tir khong
mau chuyén sang mau hong nhat bén trong 30 gidy.

Lap lai thi nghiém 3 lan. Tinh thé tich trung binh
cua NaOH sau 3 lan thi nghi¢ém.

R
~ Viét phuong trinh phan tng xay ra trong qua trinh
chuan d¢ va tinh nong 46 CH;COOH. -\
_.‘_,ﬁ-- B
Hinh 5.6
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IIL.7. Thi nghiém 7: Phdn wng oxi hoa-khiw trong moi truong Axit

- Cho vao éng nghiém 2 ml dung dich FeSO,4, thém 1 ml dung dich H,SO,, nhd

tung giot KMnO, vao, lic nhe sau mdi 1an thém KMnO.,.

- Quan sat, nhan xét va giai thich hién tuong xay ra.

&
: EMnC, Mu Hinh 5.7
Z

dd Fe3C, +dd H3O,

II1.8. Thi nghiém 8:Nhdn biét ancol etylic

Nhé vao 6ng nghiém 10 giot ancol etylic (con
98°). Pha lodng bang 1ml H,O. Cho vao 6ng nghiém
0,5ml NaOH 10% r6i nho dung dich KI bdo hoa I, cho
dén khi lic mau nau cua I, khong bién mit. Pun nhe trén
ngon lura den coHn. Néu mau nau cua I lai bién mét thi
tlep tuc cho dung dich I,/KI vao, roi dun trén ngon ltra
dén con. Quan sat su tao thanh cia két taa.

IIL.9. Thi nghiém 9 : Nhdn biét dung dich axit axetic

Cho vao 6ng nghiém 5 giot Axit axetic nguyén chat,
pha lodng bang 1 ml nuéc cat. Thém dan vao 6ng nghiém
mot it Na,CO; khan. Vira thém vira lic cho dén khi hét
stii bot. Tiép tuc pha lodng bang Iml nudc cat. Sau d6
nho vao 6ng nghiém 2 — 3 giot FeCl;. Quan sat mau cua
dung dich va giai thich? Pun s6i ong nghiém trén ngon
Itra den con dé trén m1eng ong nghiém mot to glay quy
tim tAm uot. Quan sat su d6i mau cua glay quy va sy tao
thanh két tua trong dng nghiém.Giai thich.

Hinh 5.8

Hinh 5.9
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4.13 C6 thé chuan do dung dich NaOH bang dung dich HCI chuan hogc chuan do
NaOH bang CH3;COOH chuan dugc khong? Néu duoc thi tién hanh nhu thé nao va su
dung chat chi thi gi?

4. 14 Thi nghiém 8, tai sao chi nén dun nhe trén ngon Itra dén con?
. 15 Tai sao néu dung du ancol etylic thi khong thu dugc két tia vang cua CHI;?
. 16 KI khong tham gia vao qua trinh phan Ung, vai tro cia KI ¢ thi nghiém 8?

. 17 Phan tng lodoform thuc loai phan tng gi?

A A A~ &K

. 18 C6 thé tién hanh nhan biét cac mubi axetat nhu thi nghiém 9 duoc khong?
4. 19 Vai tro cia Na,CO; trong thi nghiém 9 1a gi?

4.20 Tai sao trong mot s6 truong hop, luc dau tao phirc mau do nau nhung lic sau
khong thu dugc két tua?

4. 21C6 thé dung thay FeCl, hoic Fe,(SO,); thay cho FeCly trong thi nghiém 9 dugc
khong? Tai sao?

4. 22 Thiét 1ap so' do nhan biét dung dich chat hitu co, cho biét dung dich d6 thugel
trong 4 chat sau: CH;COOH, HCOOH, C,HsOH, C,HsOH ?

BAI 6: PAI CUONG VE HOA HU'U CO - HYDROCACBON
I. MUC TIEU:

- Biét cach xac dinh su c6 mit cua C, H va halogen & hop chét hitu co, phwong phap
diéu ché va thir mot vai tinh chat cia metan.

- Rén luyén cac ki nang thyc hanh: nung néng trong ong nghiém chira chét ran, thir
tinh chat cua chat khi.

- Thuc hanh vé tinh cht vat li va hoa hoc cua axetylen va toluen.
- Rén luyén ki nang thuc hanh thi nghi€ém hoa hitu co vdi lugng nho hoa chét.

- Thuc nghiém vé tinh chat vat 1i va hod hoc ctia mot vai dan xuat halogen, ancol
va phenol.

- Rén luyén ki ning tién hanh thi nghiém luwong nho véi cac chat chay, nd, doc.

- Ciing ¢b kién thuc vé tinh chat hoa hoc dic trung cia andehit, biét 1am thi nghiém
trang bac dé nhan biét andehit.

- Biét phuong phép tién hanh thi nghiém phan biét cac chit da hoc.

II. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Ongdan khi hinh chit L (1) Tinh bdt (duong kinh)
Ong hut nho giot (2) NaCH;COO di nghién nhé
Gia dé 6ng nghiém (1) CHCl; hoac CCl,
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Cdc thuy tinh 100 ml (2) CuO(dang bot)
Nt cao su 1 16 ddy éng nghiém (2) Bot CuSO, khan

Kep hoa chit (1) NaOH réin

DPén con (1) CaO ran

Ong nghiém (6) Poan diy dong 20 cm duong kinh 0,5 mm
Ong nghiém c6 nhanh (3) Nim bong

Ong dan cao su (2) Dung dich nuéc brom

Ong dan thuy tinh 1 dau vudt nhon (1) | Dung dich KMnOy, lodng
Nat cao su 1 16 ddy miéng ong | Dung dich nudc voi trong
nghiém(2) CaC,

Tot ran, Toluen

C,HsOH 98°

H,SO, dam dac

II1. PHAN THU'C HANH :
II1.1. Thi nghiém 1: Xdc dinh sw c¢é mit ciia C, H trong hop chit hivu co:

- Nghién nhé roi tron that ki hdn hop gém 0,3 g tinh b0t hoac duong kinh trén mot
to giay.
- Cho hdn hop vao mdt dng nghiém kho, rdi phi kin hdn hop bang 1g CuO.

- Dung kep lay hoa chat dé kep mot nhum boéng va nhing sdu vao hém str c6 chira
bot CuSO, khan rdi dua vao dng nghiém noi gan miéng 6ng.

- Pay miéng 6ng nghiém bang nit cao su c¢6 gin 6ng dan khi hinh chir L, dau con
lai cua 6ng dan khi suc vao 6ng nghiém chira nudc voi trong (Xem hinh ve).

- Pun nhe toan bd dng nghiém, sau d6 dun ndng manh phan c6 chira hdn hop

phan tng.
tinh bot va Cud béng gon cd CusSO, khan
Hinh 6.1

nurde véi trong

- Ghi lai hién tugng quan sat dugc va giai thich?
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II1.2. Thi nghiém 2: Nhin biét halogen trong hop chit hitu co:

- Lay mot soi day dong nho dai khoang 20 cm udn thanh vong 10 xo nhd va budc
vao dau diia thuy tinh.

- D6t néng phan 16 xo trén ngon lira dén con dén khi ngon lira khong con mau
xanh 14 ma.

- Nhung phan 10 xo vao ong nghiém dyng hop chét hitu co c¢6 chira halogen nhu

CHCl;, CCls, C¢HsBr; hoac ap phan 16 xo nong do vao vo boc day dién hay mau dep
nhura roi dot phan 16 xo d6 trén ngon lira dén con. Quan sat mau ngon ltra.

I11.3. Thi nghigm 3: Piéu ché va thir mét vai tinh chit ciia metan

- Chuén bi cac hoa chét:

o Diéu ché CH;COONa khan: cho tinh thé CH;COONa vao capsun st rdi dun
cho dén khi nude bay hét. BE ngudi, tdn nhd.

+ Diéu ché voi toi xut: tron voi séng kho di tan nho véi NaOH khan theo ti 18 2:1
61 dun néng trong capsun st cho dén khi nudc bay hét. Bé ngudi, tan nho.

- Tron ki hon hop CH;COONa khan v6i voi t61 xut theo ti 1¢ vé khéi lugng 2:3 roi
cho vao ong nghiém, ddy miéng ong nghiém bang nut cao su co kém 0 6ng dan khi. Kep
6ng nghiém nam ngang trén gia thi nghiém, miéng 6ng hoi chic xudng.

_ -Khi tién hanh thi nghiém, Tuc dau dun nhe déu ca ong nghiém, sau d6 dun néng manh
phan co6 chira hoa chat. B¢ dam bao d¢ tinh khiet, khong nén thu khi bay ra trong nhiing phut
dau tién. Khoang 3 phut sau khi metan bay ra manh, lan luot thuc hién cac thao téc:

+ Pua dau 6ng dan khi suc vao dung dich KMnO, 1%.
+ Pua dau dng dan khi suc vao dung dich Br,.

+ Dua que diém dang chay vao dwa dau 6ng din khi.

+ Pua mot mau st tréng cham vao ngon Itra cua metan.

- Quan sat mau ngon ltra, giadi thich céc hién tuong xay ra va két luan vé tinh

chét ciia metan.
l J— dung dich Br,

I dung dict EivnO,

Hinh 6.3

CH;COOH + wéi 1 2t
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IIL.4. Thi nghiém 4 : Diéu ché va thir tinh chit ciia Etylen

- Cho vao 6ng nghiém
kho 2 ml C,HsOH va vai hat
cat. Vira lic 6ng nghiém vira
cho thém tu tor 3 ml dung dich
HzSO4 dém déC

- Pun néng nhe hdn hop.
Dan khi thoat ra viao ong
nghiém chtra dung dich KMnO,
lodng. Quan sat sy d6i mau cua
dung dich va gidi thich ? Hinh 6.4
- Pua dng dan khi ra khoi

dung dich KMnO, loang rdi cham lira ¢t . Quan sat ngon lira va so sanh v&i ngon lira d6t
chay CH4?

IIL.5. Thi nghiém 5 : Diéu ché va thir tinh chit ciia axetylen
- Chuén bi:
+ Ong nghiém 1: 5 ml dung dich Br,
+ Ong nghiém 2: 5 ml dung dich KMnO,
+ Ong nghiém 3: 3 ml dung dich AgNO; +2 ml dung dich NH;

- Cho vai mau dat dén bang hat ngd vao ong nghiém c6 nhanh (nhanh dugc ndi véi
mot diy cao su con dau kia cta ddy cao su gin véi ong dan bang thuy tinh).

- Pay 6ng nghiém bang nat cao su ¢6 13, 16 dugce cim vao 16 dng hat nho giot chira
day nudc.

- Khi khi bat dau thoat ra, 1an luot thuc hién cac thao tac sau:
+ Pua dau dng dan khi 1an luot vao cac dung dich trong dng nghiém 1, 2, 3.
+ D6t chay dau dng dan khi.
+ Pua mot mau st trang lai gan ngon Iia.

- M5 ta céac hién twong quan sat dugc va viét cac phuong trinh phan Gng xay ra, doc
tén cac san pham tao thanh.

Luu y: CaC, phan Gng rat manh vé1 nude do do dé C,H, sinh ra ém diu ta c6 2
cach:

v' Cho thém ancol etylic vao dat dén trude khi cho nude.

v' Dung dung dich NaCl bio hoa thay nudc ct.
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H,S0, dam ddc

| gt

CH.OH ==

dung dich AgNC,/MNH,

dung dich Br‘2
Hinh 6.5
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II1.6. Thi nghiém 6: Tinh chit ciia Toluen:
- Chuan bi 3 6ng nghiém:

+ Ong nghiém 1: chira mau I, bang hat tim
+ Ong nghiém 2: chira 2 ml dung dich KMnO, 1%
+ Ong nghiém 3: chtra 2 ml dung dich Br,
- Cho vao mdi dng nghiém 0,5 ml Toluen. Lic ki, dé yén. Quan sat hién tuong.
- Pun s6i ong nghiém 2, quan sat mau dung dich.
- MO ta céc hién tugng quan sat duoc.
- Giai thich, viét phuong trinh phan tng néu cé.

&

o
toluen— g

of ———

I, ke |
1]
toluen_ |4 a
o Y %
dung dich KinO, __|
g —

(=]

toluen |,

=]

dung dich Br, |

Hinh 6.6

IV. CAU HOI THUC NGHIEM :

4.1 Viét phuong trinh phan tmg dot chay tinh bot, dwong kinh bang CuO. Rut ra két
luan vé thanh phan dinh tinh nguyén t6 trong chat hiru co.

4. 2 Giai thich tién trinh thyuc hién va hién tuong xay ra ¢ thi nghiém 2.

4.3 O thi nghiém 3, vai tro cua CaO la gi? Giai thich tai sao khong nén thu khi bay ra
trong nhitng phut dau tién?

4. 4 Néu thay cac tinh thé CH;COONa khan va NaOH khan bang dung dich
CH;COONa va dung dich NaOH thi c6 di¢u ché dugc CH4 khong? Tai sao?

4. 5 Tai sao khi cho ancol etylic vao H,SO, dam dac 10i dun néng, ta thdy mau cia
dung dich sam dan ? Tai sao khi dun néng hdn hop phan tmg phai cho vao vai hat cat ?
Cho biét cac san pham c6 thé c6 clia phan g diéu ché etylen ?

4. 6 Qua thi nghiém, c6 thé két luan gi vé tinh chat ciia metan, etylen va axetylen?

4.7 Mb ta mau ngon lira khi d6t chay axetylen va so sanh voi mau ngon Itra khi dét
chdy metan va etylen. Giai thich ?

4.80 thi nghiém 6, rat ra két luan gi? Néu thay toluen bang benzen thi hién tuong thu
dugc co giong nhu vay khong? Giai thich.
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BAI 7: HQP CHAT HU'U CO PON CHUC TINH CHAT CUA MQT VAI DAN
XUAT HALOGEN, ANCOL, PHENOL, ANDEHIT VA AXIT CACBOXYLIC

I. MUC TIEU:

- Khao st tinh chat dac trung cua cac dan xudt hydrocacbon : din xuét halogen,

ancol, phenol , andehit , Axit cacboxylic ..

- Rén luyén k¥ ning thuc hanh thi nghiém héa hoc hitu co bang phuong phap dinh tinh .

II. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Ong nghiém (6) 1,2-diCloetan hodc Clorofom
Ong hut nho giot (4) Glixerol
Gia dé ong nghiém (1) Etanol
DPén con (1) Dung dich phenol bao hoa
Becher 250 ml (2) Dung dich HCI
Dung dich HNO;
Dung dich NaOH 20%
Dung dich CuSO,4 5%

Dung dich nuéc brom
Dung dich AgNO; 1%
Dung dich fomandehit 40%
Andehit axetic

Axit axetic

Dung dich AgNO; 1%
Dung dich NaOH
Dung dich NH; 5%
CuO

Na

Na,CO; khan
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II1. PHAN THU'C HANH :
II1.1.Thi nghiém 1: Thiiy phin dén xudt halogen

- Thém 2 ml nudc cat vao dng nghiém co chira 0,5 ml ﬁ_dd CoHsOH
1,2-dicloetan hoac clorofom (da rira sach CI') r6i cho tiép 1
ml dung dich NaOH 20%.

- Dun s61 hdn hop, gan 13y 16p nudc, Axit hoa bang
HNO; 161 thir bang dung dich AgNOs.

- Quan sat hién tuong xay ra, giai thich va viét phuong
trinh phan tng.

Hinh 7.2

II1.2. Thi nghiém 2: Etanol tac dung voi Natri kim logi

Cho mau Natri béng hat dau xanh vao 6ng nghi¢m kho chira 2 — 3 ml etanol khan.
Quan sat hién tugng va viét phuong trinh phan ing xay ra.

II1.3. Thi nghiém 3:Tdc dung ciia glixerol véi dong (I) hidroxit
- Cho vao 2 6ng nghiém mdi dng 4 giot CuSO, 5% va 3 ml dung dich NaOH. Lic
nhe, thém tiép:

+ Ong 1: 3 giot glixerol
+ Ong 2: 3 giot etanol
- Lic nhe ca 2 dng nghiém va quan sat mau dung dich va két tia tao thanh.

- Thém tiép vao 2 6ng nghiém timg giot dung dich HCI va tiép tuc quan sat hién
tuong xay ra.

dung dich NaOH

dung dich Cus0,

A

: dung dich NaCOH

dung dich CnuSO,

Hinh 7.3
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IIL.4. Thi nghiém 4: Tinh chit ciia phenol
A/. Tac dung voi Natri hidroxit:

Cho vao 2 dng nghiém mdi ng 1ml dung dich NaOH.
+ Ong nghiém th{r nhét: thém 1 giot phenol phtalein.

+ Ong nghiém thir hai: thém 1 giot phenol phtalein va tung giot phenol. Léc déu,
so sanh mau cua 2 6ng nghiém va giai thich.

B/. Phenol tac dung voi nuwéc Brom:

Cho 1 giot phenol vao dng nghiém, pha loing bang 2 — 3 ml nudc cat. Sau d6 thém
ting giot dung dich brom ddng thoi lic nhe. Néu chwa c6 két tua tring, tiép tuc pha lodng
véi nude rdi cho dung dich brom vao. Quan sat su tao thanh cua két tua. Quan sat hién
tugng xdy ra va viét phuwong trinh phan tng.

mide brom

dung dich phenol

Hinh7.4A Hinh7.4B

I11.5. Thi nghiém 5: Phan wrng trang guwong

- R6t khoang 3 ml dung dich AgNO; 1% vao
ong nghiém di rira sach, cho thém vao dng nghiém 3
giot dung dich NaOH lodng r6i cho tiép tir tir timg
giot dung dich NH; 5% cho dén khi tan hét két tia
moi tao thanh. Dung dich thu dugc goi la thude thir
Tollens (khong dugc du NHj).

- Rot nhe tay dung dich fomalehid vao dung
dich thudc thur Tollens theo thanh ong nghiém (khong
lic 6ng nghiém), dit 6ng nghiém trong cdc nudce trén
60°C. Quan sat va md ta hién twong xay ra trong 6ng
nghiém. Viét phuong trinh phan tng.

Luu y:
- Rua that sach Ong nghiém bang nudc xa
phong hodc

Hinh 7.5

dung dich NaOH dun néng, trang lai dng nghiém nhiéu lan bang nudc néng.

- Sau khi rét dung dich fomaldehit khong dugc dun s6i dng nghiém
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II1.6. Thi nghiém 6: Phdn ung cua Axit
axetic voi muoi cacbonat

Cho vao dng nghiém 1 — 2 ml dung dich
Axit axetic dam dac vao éng nghiém da chira san
mot it Na,CO;. Dan khi sinh ra qua binh dung
dung dich nudc voi trong. Quan sat hién tugng va
viét phuong trinh phan ung.

Hinh 7.6

II1.7. Thi nghiém 7: Diéu ché etyl axetat

Lap hé thong thi nghiém nhu hinh vé

Cho vao dng nghiém c6 nhanh 2 ml con
tuyét doi (ancol etylic), 2 ml axit axetic nguyén
chat, 2 ml H,SO, dam ddc va vai hat cat. Bun
néng hén hop trén ngon lira dén cén. Quan sat
hién tugng etyl axetat bay sang, ngung tu trong
6ng nghiém thir hai (c6 thé ngdm ong nghiém
thtr hai trong cdc nuoc lanh). Thu etyl axetat
cung vdi ancol va axit.

Pun néng dng nghiém c6 nhanh sau 3 — 5
phut, 1dy 6ng nghiém tht 2 ra, cho vao d6 3 -5
ml dung dich NaCl bao hoa. Etyl axetat khong
tan trong dung dich n6i han 1én. Ngiri mui cia Hinh 7.7
este thu duoc.

I11.8. Thi nghiém 8: Bdi tdp nhén biét

A/. C6 3 1o hoa chat khong nhﬁn’chlila cac dung dich sau: Axit axetic, andehit a§etic va
etanol. St dung cac dung cu va hoé chat san c6 hay nhan biét timg dung dich trong moi lo.

B/. Trén ban thi nghi¢m c6 CuO va dung dich NaOH.

Thuc hién cac thi nghiém dé phan bié¢t 3 1o hoa chét khong nhan chira mdt trong céc
chat sau: fomalin, Axit fomic va glicerol.

C/. C6 3 lo dung dich méat nhan 1an luot chira mot trong cac chit sau: etanol,
glicerol va phenol.

- Hay nhan biét mdi binh chira dung dich gi?

- Thyc hién thi nghiém dé kiém tra két qua.
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IV. CAU HOI THUC NGHIEM:
4.1 O thi nghiém 1, vi sao can phai Axit hoa dung dich bang HNO,?

4. 2 Néu etanol c6 13n nudc thi Natri s& phan tng voi chat nao trude? So sanh hién
tuong trong 2 truong hop: etanol khan va dung dich etanol.

4. 3 O thi nghiém 3, cung la ancol nhung khi cho vao Cu(OH), ta lai duoc cac hién
tuong khac nhau, tai sao? Viét phuong trinh phan ing xay ra.

4. 4. a) Trong thi nghiém 4, néu dem dun 6ng nghiém thtr nhét trén ngon ltra dén con
roi lai dé ngudi; co su thay doi mau sac xdy ra khong? Tai sao?

b) O thi nghiém 4, tai sao c6 khi chung ta khong thu dugc két tia tring ma chi
1a dung dich trong sudt? Giai thich. Sau khi co két tua trang, néu dung du brom thi két tua
¢6 bi d6i mau khong? Tai sao?

4. 5. Tai sao ¢ thi nghiém 5 cép rira that sach dng nghiém bang nudc xa phong hoic
dung dich NaOH dun néng? Viét tat cad phuong trinh phan tng xay ra ¢ thi nghiém 4.

4. 6. Thi nghiém 6 chimg minh diéu gi? Thay Na,CO; bang CaCOs ta c6 thu dugc
hién tugng tuong tu khong?

4. 7. Trong thi nghiém 7:
a) Cho vai hat cat vao ong nghiém khi diéu ché etyl axetat c6 tac dung gi?

b) Mudn diéu ché etyl axetat v4i hiéu suat cao, ta phai chi y diéu gi vé dung cu
va hoa chat?

¢) Tai sao hon hgp Axit axetic, ancol etylic va H,SO, dam dic sau thoi gian dun
néng lai c6 mau nau den?

d) Sau khi thi nghiém két thuc, ng nghiém 2 chta nhitng chat gi? Giai tich?

e) Trong phan tng este hoa tai sao phan dun néng hon hop trong dng nghiém co
nhanh? Tai sao phai dung xtc tac 1a H,SO,dam dac ?

BAI 8 : HOP CHAT HU'U CO PA CHUC VA TAP CHUC TiNH CHAT CUA
LIPT , GLUXIT , PROTEIN VA AMIN

I. MUC TIEU:

- Biét cach tién hanh thi nghiém, quan sat, giai thich tinh chat cta lipit, gluxit, protein
va amin

- Rén luyén mot s6 ki nang thi nghi¢m hoa hiru co: nhé giot, lc, gan, loc, dun nong...

- Thir tinh chit cia mot sd cacbohidrat: glucozo, saccarozo, tinh bot... Lién hé 1y
thuyét da hoc.
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II. DUNG CU VA HOA CHAT :

DUNG CU HOA CHAT
Ong nghiém (6) Dung dich NaOH dam dic
Ong nghiém c6 nhanh (2) | Dung dich NaCl bao hoa
Kep ng nghiém (1) Dung dich CuSO,
Gia sit (1) Dung dich KI bao hoa I,
Luéi amiang (1) Con tuyét doi |
Day dan khi bang cao su (3) Axit axetic nguyén chat
Nut day 6ng nghiém (3) H,804 dam dElC’
Deén con (1) Tinh bot dang ran
Ong hut nho giot (4) Nudc cat
Céc thity tinh 100 m (2) | Olueozo 1%
Diia thay tinh (1) Saccarozo 1%
Phéu loc (1) Tinh bot
Giéy loc (1) Dung dich CuSO,4 5%
Diém quet Dung dich NaOH 10%
Khoai lang Dung dich H,SO4 2%
Erlen 100ml 1) NaHCO; tinh thé
Thia (2 Anilinligz)1 ic‘)a deh B
frine ed () Dung dich NaOH
O1ay quy tim Metyl da cam
Dung dich Glyxin
Dung dich Br,/ H,O
Dung dich HNO; 1%
Dung dich AgNO; 2%
Dung dich NH; 3%
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II1. PHAN THU'C HANH :
IIL1. Thi nghiém I: Diéu ché xa phong

Cho vao cbc thuy tinh nhé 5ml dung dich
NaOH dam dac va khoang 2ml dau thuc vat (hoac
m&). Pun hdn hop séi nhe, vira dun vira khudy cho
dén khi dung dich tré nén sanh. Lac nay muén thu
dugc xa phong thanh mang 16n, thi lac nay khong
nén khudy manh nita. Nging dun, dé ngudi hdn
hop sau d6 thém vao cbc 4 — 5ml dung dich NaCl
bao hoa. Khqu nhe, sau vai phat dem loc trén

phéu. Chét ran thu dugc chinh 1 xa phong.

II1.2. Thi nghiém 2 : Phan wng cua glucozo voi Cu(OH),

Hinh 8.1

A/. Piéu ché Cu(OH),: Cho vao 6ng nghiém khoang 1ml dung dich NaOH 10%,

nho tir tir dung dich CuSO, vao éng nghiém.

Tiép tuc cho vao 6ng nghiém timg giot
glucozo, cho dén khi két tiia tan hoan toan. Lac
nhe ong nghiém, quan sat, gidi thich hi¢n tuong.

Dun noéng ong nghiém trén ngon ltra dén
coOn, quan sat va giai thich hién tuong xay ra?

B/. Cho vao mot éng nghiém sach 2ml
dung dich AgNO; 2%, cho thém vao 6ng
nghiém 2 - 3 giot dung dich NaOH lodng, rdi lai
thém tiép dung dich NH; lodng 3% thay xuit
hién két tua, lic cho két tua tan trong NH; du.
R6t 3ml dung dich glucozo 1% vao dng nghiém
trén. Luu ¥ rét nhe tay theo thanh dng nghiém
va khong lac 6ng nghiém. Dé phan ung xay ra

nhanh hon, ta dat 6ng nghiém trong mot coc nude gia (60°C) .

Hinh 8.2

Chu y: muon thi nghiém thanh cong can chu y céc viéc lam sau:

- Rira ng nghiém that sach bang nudc xa phong hoic dung dich NaOH lodng dun

néng. Sau do rira lai ong nghi€ém nhi€u lan bang nudc nong.

- Khi rét glucozo phai nhe tay, khong lic, khong dun sbi 6ng nghiém

135



II1.3. Thi nghiém 3: Phdn wng cuia saccarozo.
Diéu ché Cu(OH), nhu thi nghiém 2.

A/ Nho tir tir dung dich saccarozo 1% vao éng nghiém chita Cu(OH), cho dén khi
két tia tan hoan toan, dun néng ong nghiém. r l
— .».

Quan sat va giai thich hién tuong.

B/. R6t 3ml dung dich saccarozo 1% vao

coc 50ml, réi nhé vao coc khoang 10 giot :
H,SO4 10%(loang) . J
s |

ﬁ'!FﬂE 9

Pun néng céc khoang 2 — 3 phit.
Dé ngudi, cho tir tir NaHCO; (tinh thé)

vao khoang 1 thia nho, ding diia thuy tinh B w—
khuay nhe cho dén khi ngirng khi thoat ra. "
R6t phan dung dich vao dng nghiém chua Hinh 8.3

Cu(OH),, lic déu cho Cu(OH), tan hét. Pun
noéng, so sanh voi thi nghi€ém A . Giai thich hién tugng xay ra

II1.4. Thi nghiém 4: Phdn wng cua tinh bgt voi lot

A/. Cho mdt it tinh bot vao dng nghiém chira san 2 ml nuéc. Pun dén khi dung dich
vura gon s0i thi ngung, thu duge ho tinh bot. Thém vao 6ng nghiém vai giot dung dich
[,/K1, lac nhe. Bun néng rd1 dé ngudi.

- Quan sat va giai thich hién tuong?

B/. Nho vai giot I,/KI 1én mit cat cu khoai lang. Quan sat va giai thich.

Hinh 8.4B Hinh 8.4A
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C/. Thay phan tinh bot va thir tinh chat caa san pham

Léy mét it ho tinh bot cho vao 6ng nghiém, cho thém mot it nudc, roi rét vao 1 ml
dung dich H,SO4 20%, sau d6 dun s61 dung dich 3 - 5 phut. Dat 6ng nghiém vao gié do,
cho tiép vao 0,5ml dung dich NaOH 10% (lodng) va 1 ml dung dich CuSO,4 5% (lodng),
dun s6i dung dich va quan sat .

IIL.5. Thi nghiém 5 : Tinh luwong tinh cua glyxin

Cho vao 2 6ng nghiém mdi 6ng 1ml dung
dich glyxin.
+ Ong nghiém th{r nhat: nhing gidy quy
tim vao.
+ Ong nghiém thir hai: nho 2 — 3 giot ==
metyl da cam.

Quan sat hién tuwong xay ra ¢ hai dng
nghiém va giai thich.

Hinh 8.5

1I1.6. Thi nghiém 6: Phdan wng mau cua
protein

Cho vao 2 dng nghiém mai 4ng 1ml dung
dich that lodng albumin (long trang).

+ Ong nghiém thir nhat: thém Iml dung
dich NaOH 10% va vai giot CuSO,4 5% .

+ Ong nghiém tha hai: thém timg giot
dung dich HNO; 10% (loang) .

Quan sat hién tugng va giai thich.

Hinh 8.6

IIL.7. Thi nghiém 7: Tinh chit ciia anilin
A/. Phan ung voi dung dich CuSO,:

Lay vao 6ng nghiém 1,5ml dung dich CuSO4 5%
(loang), cho tlep vao ong nghiém vai giot anilin, lic déu,
quan sat. Viét phuong trinh phan tng va cho biét mau
ctia két ta.

Hinh 8.7A
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B/. Phan vng brom hoa anilin:

Cho 0,5ml anilin vao 6ng nghiém pha lodng ang 1
— 2 ml nudc, nho ting giot dung dich brom vao. Lac
du, quan sat. Nho tiép timg giot brom cho dén du, quan
sat viet phuong trinh phan Gmg. K&t tia ban dau c6 mau
gi? C6 bi d61 mau khi dung brom du khong?

Ghi chu:

- Ong 1: phan tng v6i CuSO,

- Ong 2: phan tng v6i Br,

Hinh 8.7B

IV. CAU HOI THUC NGHIEM:

4. 1 Ngoai xa phong, san pham cta phan rng xa phong hoa con cé chat gi? Lam thé
nao dé nhan ra sy c6 mat ciia nod?

4.2 Tai sao phan tmg thuy phan dau m& bang Axit 1a phan Gmg thuan nghich, con khi
thty phan bang bazo 1 phan tng mot chiéu?

4. 3 Vai tro cua dung dich NaCl bao hoa trong phan ting xa phong hoéa trén?

4. 4 Néu dung KOH thay cho NaOH thi san pham thu dugc co goi 1a xa phong
khong? So sanh uu, nhugce diém cia san pham tao thanh khi dung NaOH va KOH?

4. 4 Trong thi nghiém 2, tai sao mot sd trudng hop ta chi thu dugc mau do nau thay
vi mau dé gach cua Cu,0? Viét phuong trinh phan ing xay ra .

4.5 Thi nghiém 3: So sanh mau cua dng nghiém trudc va sau khi dun roi dé ngudi. Tai
sao trong mot sd trudng hop dng nghiém sau khi dun néng, dé ngudi khéng cé mau xanh?

4. 6 Tai sao khi nhé vai giot I,/KI vao miéng chudi xanh thi rudt chudi tir mau trang
chuyén sang mau xanh, con khi chu6i chin thi khong c¢6 hién tuong nay?

4.7 Thi nghiém 3 : tai sao phai dun nong cde thiy tinh trén ngon lira dén con? Vai
tro cua H,SO, loang, c6 thé thay bang HCI hoac H,SO, dac dugc khong? Tai sao?

4. 8 Vai trd ctia NaHCO; trong thi nghiém 3, c6 thé dung chit nao khic dé thay
NaHCO3?

4.9 Thi nghiém 3: so sanh mau cua ong nghi¢m trudc va sau khi dun réi dé ngudi. Tai
sao trong mdt sO truong hop ong nghiém sau khi dun néng, d€ ngudi khong cé6 mau xanh?

4.10 Tinh bdt c6 cac phan img nhu glucozo khong? Tai sao?

4. 11 Tai sao dung dich CuSO, dung trong thi nghiém 6 phai that loang thi chiing ta
mai quan sat ro hi¢n tuong?

4. 12 Néu thay dung dich CuSOj trong thi nghiém 6 bing Fe,(SO4); hodc Aly(SO,);
thi thu dugc hién tuong nhu thé nao? Giai thich.

4. 13 Giai thich tinh ludng tinh cua glyxin.
4. 14 Giai thich, viét phan Ung tao mau cua albumin véi Cu(OH), va HNO;?
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