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PHAN VAN BAN QUY PHAM PHAP LUAT

BO NONG NGHIEP VA PHAT TRIEN NONG THON

Théng tw s6 05/2012/TT-BNNPTNT ngay 18 thang 01 nam 2012
ban hanh Tiéu chuin ky ning nghe quoc gia ddi voi cac nghé
thu¢c nhom nghe nong nghiép

TIEU CHUAN KY NANG NGHE
(Ban hanh kem theo Thong tu s6 05/2012/TT-BNNPTNT ngay 18 thang 01 nam 2012
cua Bo truong Bo Nong nghiép va Phat trién nong thon)

TEN NGHE: KIEM NGHIEM CHAT LUQNG

LUONG THUC THU'C PHAM
MA SO NGHE:

(Tiép theo Cong bao s6 181 + 182)
TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng CO;
Ma so0 cong viéc: F8

I. MO TA CONG VIEC

Xac dinh ham lu’ong CO, bang phuong phap thé tich (chuan do). Cac budc
chinh thyc hién cong viéc gom: Chuan bi dung cu, thiét bi, héa chat; mau tha
nghiém; kiém héa, chuan do mau thi, miu tring, doc, tinh va xir 1y két qua.

II. CAC TIEU CHi THUC HIEN
- Thé tich mau duoc hat chinh xac va 1am lanh theo yéu cau;
- Mau trang phai duoc loai hoan toan CO, va tién hanh dong thdi véi mau thir;

- Mau thir va miu trang phai dugc kiém hoa hoan toan va dé yén trong thoi
gian nhat dinh;

- Mau thir va mau trang duoc chuan do bang HCI 0,1N 1an luot véi cac chi thi
Phenolphthalein 1%, Metyl da cam 0,05%;

- Thé tich HC1 0,1N tiéu ton khi chuan d6 voi cac chi thi dugc xac dinh chinh
Xac;
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- Thé tich HCI 0,IN dé tinh két qua 1a trung binh cong cta cac lan chuin do
tuong ung vaéi tung chi thi;

- Ham lugng CO, duge xac dinh chinh xac. Két qua cua phep thir la trung binh
cong cua cac lan thor nghiém, sai I¢ch két qua gitra hai lan thir nghiém song song
khong vuot qué gidi han 1ap lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo ding phuong phép va yéu ciu ctia phuong
phép phan tich;

- Lua chon déy du sd luong, chung loai dung cu va hoa chét dang theo yéu cau;

- Mé& nrflp chai, léy chat long, khuéy, tron hoa chit véi miu thanh thao;

- Thao tac kiém hoa mau, chuin dd thanh thao;

- Nhén biét ding diém tuong duong;

- Poc thé tich HCI tiéu ton trén buret chinh xac;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phdp bdo hd lao dong khi lam viéc vdi hoa cht,
thiét bi.
2. Kién thic
- Trinh bay duogc cach vé sinh va chun bi céac dung cu, thiét bi;
- Lya chon chung loai, ) lugng, yéu cau céc dung cu, thiét bi can dung;
- Trinh bay duoc cach mé nép chai, 14y chat 1ong, khudy, tron hoa chat véi mau;
- Trinh bay duoc diu hiéu nhén biét diém két thiic dinh phan;
- Trinh bay duogc cach doc thé tich trén buret;
- Ap dung cong thire tinh ham luong CO»;
- Giai thich duoc cac hién tuong bat thuong co thé xdy ra va dé xuét dugc cac
bién phap xur Iy phu hop trong qué trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- Mau san pham;
- Ta lanh, dyung cu mo nép chai;
- Ong day cao su, pipet, binh nén, diia thuy tinh, bo chuan do;
- HC1 0,1N, NaOH 2N, phenolphthalein 1%, metyl da cam 0,05%;
- Tai liéu k¥ thuat xac dinh ham lugng CO,, PP kiém hoa mau, PP trung hoa;
- Phiéu ghi két qua phan tich va s luu.
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V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Thiét b, dung cu, hoa chét duoc vé sinh,
chuan bi du va dung theo yéu cau

- Ham lugng CO, dugc xac dinh theo
ding quy trinh

- Thé tich mau duoc hat chinh xac va lam
lanh theo yéu cau

- MAu trang phai dugc loai hoan toan CO,
va tién hanh dong thoi vai mau tha

- MAu thtr va miu tring phai duoc kiém
hoéa hoan toan va dé yén trong thoi gian
nhat dinh

- Mu thir va miu tring duoc chuin do
bang HCI 0,IN lan luot voi cac chi thi
Phenolphthalein 1%, Metyl da cam 0,05%

- Thé tich HCI 0,1N tiéu ton khi chuan do
vO1 cac chi thi dugc xac dinh chinh xac

- Thé tich HCI 0,IN dé tinh két qua la
trung binh cong cua cac lan chuan do
tuong g vo1i ting chi thi

- Ham lugng CO, duoc xac dinh chinh
xac. Két qua cua phép thtr 1a trung binh
cong cua cac lan thir nghiém, sai léch két
qua gitta hai 1an thir nghiém song song
khong vuot qua giéi han ldp lai cua
phuong phép

- Két qua phan tich duoc ghi chinh xéc
vao phi€u ghi két qua va so luu

- Thao tac loai CO, cia mau trang, kiém
hoa mau, chuan do thanh thao

Quan sat tryc tiép nguoi thyuc hién

Quan sat truc tiép nguoi thuc hién,
kiém tra két qua thé tich HCl

Kiém tra cong thirc va két qua tinh
toan, do1 chiéu tai liu k¥ thuat

Quan sat truc ti€p ngudi thuc hién,
kiém tra phiéu va s6 luu

Quan sat truc tiép nguoi thuc hién
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Ca
Ma so cong viéc: F9

1. MO TA CONG VIEC
Xéc dinh ham lugng Ca bang phuong phap thé tich (chuan d6 boi EDTA). Cac

buéc chinh thyc hién cong viéc gom: Chuén bi thlet bi, dung cu, hoa chat, mau thu
nghiém, nung, acid hoa, trung hoa, chuan d6 mau, doc, tinh va xu 1y két qua.

II. CAC TIEU CHi THU'C HIEN

- Mﬁu phai dong IlhEilt va ¢ khéi luong phu hop véi timg loai thue pham, sai
s0 khoi lugng khi can mau khong vuot qua 0,001g;

- M?ll,} dugc tro hoa hoan toan & ché do nung phu hop, sai sb giira hai 1an can
tro lién tiép khong 1éch qua 0,001g;

- Tro sau khi nung dugc acid hoa hoan toan, loc va dinh murc chinh xac;
- Dung dich mau thu dugc phai trung hoa acid du, dun soi va loc theo yéu cau;
- Céc chat gay nhiéu trong dung dich mau phai duoc che bang KCN;

- Dung dich mau phai duoc dua vé pH =12 bang NaOH 20% va dugc chuan
do bang EDTA 0,01M voi chi thi muretxit dén khi chuyén mau tim;

- Thé tich EDTA 0,01M tiéu tén duge xéac dinh chinh xéc;

- Thé tich EDTA dé tinh két qua 1a trung binh cong cta cac 1an chuan do;

- Ham lugng Ca dugc xac dinh chinh xac. Két qua cua phép thir 1a trung binh
cong cua cac lan thir nghiém, sai 1éch két qua gitra hai 1an thu nghi¢ém song song
khong vuot qué gi61 han 1ap lai cua phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dang phuwong phap va yéu cau ctua phuong
phap phan tich;

- Lva chon dﬁy du sd lugng, chung loai dung cu va hoa chét dang theo yéu cau;

- Van hanh 16 nung, st dung bép dién thanh thao;

- Tao dugc phtic cac 1on khac trong dung dich;

- Thao tac trung hoa, dun so61, loc, dinh miec, chuan do, doc thé tich DD EDTA
thanh thao;

- Nhan biét ding diém twong duong;
- Tinh toan két qua theo dung cong thirc, xir Iy két qua chinh xac;
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- Thuc hién ding cac bién phdp bdo hd lao dong khi lam viéc vo1 hoa chét,

thiét bi.

2. Kién thirc

- Trinh bay duogc cach v¢ sinh va chuén bi cac dung cu, thiét bi;

- Luwa chon chung loai, ) lugng va yéu cau cac dung cu, thiét bi can dung;

- Trinh bay duogc quy trinh van hanh cin phan tich, may nghién, 16 nung;

- Trinh bay duoc nguyén tic va quy trinh chuan bi va tro hda, acid miu, trung
hoa;

- Trinh bay duoc trinh ty cac budc xac dinh ham lugng Ca;

- Trinh bay dugc cach trung hoa, dun séi, loc, dinh mire, chuan do, doc thé tich
EDTA trén buret;

- Trinh bay duoc d4u hiéu nhén biét diém két thiic dinh phan;

- Ap dung cong thire tinh ham luong Ca;

- Giai thich duoc cac hién tuong bat thuong co thé xdy ra va dé xuit dugc cac
bién phép x1r Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THUC HIEN CONG VIEC

- MAu san pham;

- Can phan tich, 10 nung, kep, bép dién, may nghlen hoic cbi nghlen bat nung,

binh dinh muec, pipet, binh nén, diia thay tinh, phéu thuy tinh, bo chuan do, gidy
loc;

- HCI dam dac, NH4OH 25%, KCN tinh thé, NaOH 20%, Muretxit tinh the,
DD EDTA 0,01M, Gidy thir pH;

- Tai liéu k¥ thuat xac dinh ham lugng Ca;
- Phiéu ghi két qua phan tich va s luu.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thire danh gia

- Thiét bi, dung cu, hoa chit dugc vé sinh, Quan sat truc tiép nguoi thyc hién
chuan bi du, ding theo yéu cau

- Ham luong Ca dugc xéac dinh theo dung | Quan sat truc tiép nguoi thuc hién
quy trinh

- Mau phai dong nhat va c6 khbi lugng phu | Quan sat truc tiép ngudi thyc hién
hop voi tung loai thuc pham, sai s6 khbi
lugng khi can mau khong vuot qua 0,001g

- Mau duoc tro hoa hoan toan & ché do nung Quan sat truc tiép nguoi thyc hién
phu hop, sai sb giita hai lan can tro lién tiép
khong léch qua 0,001g
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Tiéu chi danh gia

Cach thirc danh gia

- Tro sau khi nung duoc acid hoa hoan toan,
loc va dinh mtrc chinh xac

- Dung dich mau thu duoc phai trung hoa
acid du, dun s61 va loc theo yé€u cau

- Cac chat gay ‘nhiéu trong dung dich mau
phai dugc che bang KCN

- Dung dich mau phai duoc dwa vé pH = 12
béng NaOH 20% va duoc chuan do bf?mg
EDTA 0,01M véi chi thi muretxit dén khi
chuyén mau tim

- Thé tich EDTA 0,01M tiéu tdn duoc xac
dinh chinh xac

- S6 lan thyc hién qua trinh chuén do 2 - 3
lan. The tich EDTA 0,01M d¢ tinh két qua la
trung binh cdng cua cac lan chuan 4o

- Ham lugng Ca duoc s dung dung cong
thirc, dung don vi. Sai léch két qua giita hai
lan thir nghiém song song khong vuot qua
gi61 han 13p lai ctia phuong phéap

- Két qua phan tich duoc ghi chinh x4c vao
phiéu ghi két qua va so luu

- Thao tic nung mau, acid hoa, loc, tao
phtrc, chuan do thanh thao

Quan st truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc
hién, kiém tra két qua thé tich
EDTA

Kiém tra cong thic va két qua
tinh todn, doi chicu tai li¢u k¥
thuat

Quan sat tryc ti€p nguoi thuc
hién, ki€m tra phiéu va so6 luu

Quan sat truc tiép nguoi thuc hién
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ty trong
Ma so cong viéc: G1

I. MO TA CONG VIEC

Xac dinh ty trong cua cac mau béllg binh ty trong. Cac budce chinh thyc hién
cong Viéq gom: Chuan b1 dung cu, mﬁuNphén tich; xac dinh khéi lugng binh ty
trong, khoi lugng nudce cat, khoi luong mau; doc, tinh va xtr 1y két qua.

II. CAC TIEU CHi THUC HIEN

- Binh ty trong phai dugc can chinh x4c voi mic sai s6 cho phép;

- Binh ty trong chira nudc cat (d3 dun 501, dé nguoi 25°C va dugc cho vao binh
ding murc) dugc can chinh xac voi muc sai s6 cho phép;

- Binh ty trong phai dugc trang bang dung dich mau trudc khi chira méu;

- Binh ty trong chua mau (¢ 25°C va dugc cho vao binh diing mirc) dugc can
chinh xac v&1 muc sai s6 cho phép;

- Ty trong ctia mau dugc tinh chinh x4c theo dung cong thuc;

- Két qua hai 1an thir nghiém song song khong vuot qua gidi han 1ip lai cia
phuong phap;

- }(ét qua cta phép thir 13 trung binh cong cua cac lan thir nghiém, 1dy chinh
xac dén muc cho phép;

- Két qua duoc ghi chinh xac vao phiéu két qua va s theo dai.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Kiém tra, phat hién nhanh nhiing bat thudng cua thiét bi, dung cu;

- Van hanh can phan tich, may diéu nhiét thanh thao;

- Str dung thanh thao binh ty trong;

- Tinh dtng ty trong cua mau;

- Ghi ding va day du két qua vao sb theo ddi, vao phiéu bao két qua;

- Vé sinh thanh thao cac thiét bi, dung cu va sép xép dang quy dinh.

2. Kién thirc

- Néu duogc cach vé€ sinh va sir dung binh ty trong;

- M6 ta duoc quy trinh van hanh can phan tich va thiét bi diéu nhiét;

- Trinh bay dugc nguyén tac va cac budc tién hanh xac dinh ty trong bang binh
ty trong;

- Ap dung dung cong thirc tinh két qua theo yéu cau.
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IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can phan tich, binh ty trong 25 - 50ml, binh diéu nhiét gitr duoc ¢ 25°C, gidy
loc, coc thuy tinh 250ml, phéu thuy tinh ¢ = 3 - 4cm, pipet1Oml - 50ml, qua bop

cao su, 6ng nhé giot;
- Miu phén tich, nudc cat;
- S6 theo ddi, phiéu bao két qua;
- Tai li¢u k¥ thuat xac dinh ty trong.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Ty trong cua mau dugc xac dinh theo
ding quy trinh

- Thiét bi, dung cu can thiét dugc chuin bi
ding, du theo yéu cau

- Binh ty trong phai dugc can chinh xac
v&1 muec sai sO cho phép

- Binh ty trong chtra nudc cat (da dun soi,
dé nguoi 25°C va duogc cho vao binh dang
muc) dugc can chinh xdc vo1 mirc sai s

- Binh ty trong phai duoc trang bang dung
dich mau trudc khi chira mau

- Binh ty trong chira mau (¢ 25°C va duogc
cho vao binh ding muc) dugc can chinh
xac vo1 muc sai s6 cho phép

- Ty trong ctia mau duoc tinh chinh xac
theo dung cong thirc

- Két qua hai 1an thir nghiém song song
khong vuot qua gioi han 1dp lai cua
phuong phép

- Két qua cua phép thir 13 trung binh cong
cua cac lan thr nghiém, lay chinh xac dén
muc cho phép

- Thao tac van hanh va str dung can phan
tich, thiét b1 di€u nhiét, binh ty trong

- Két qua duoc ghi chinh xac vao phiéu
két qua va so theo doi

Theo doi qua trinh thuc hién

Kiém tra cong thirc, két qua tinh
toan

Kiém tra két qua tinh toan, doi
chiéu tai li¢u k¥ thuat

Quan sat truc ti€p nguoi thuc hién,
kiém tra phi€u va s6 theo doi
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh kich thwéc sian pham
Ma s0 cong viée: G2

1. MO TA CONG VIEC
Xac dinh kich thudc san pham cua cac loai LTTP bang b sang hodc cac dung

cu do kich thudce. Cac bude chinh thyc hién cong viée gom: Chuan bi dung cy, tién
hanh xéac dinh kich thudc cac dang san pham va tinh két qua.

II. CAC TIEU CHi THU'C HIEN
- Mau duoc lya chon dung, con nguyén ven;
- Khéi lvgng mau duoc can theo quy dinh cta ting loai san phim véi mirc sai
sO cho phép;
- MAu dugc tach thanh cac phan cé kich thuéc gan nhau bang bo sang thich

hop va tung phan duoc can khéi lwgng chinh xac véi mirc sai s6 cho phép (ddi véi
mau hat, bot, cu);

- MAu duge do chinh xé4c chiéu dai, rong, cao vdi loai thudce phu hop;

- Kich thuéc san pham duoc xéac dinh chinh xac theo diing cong thirc;

- Két qua hai lan thir nghiém song song khong vuot qua gidi han lap lai cua
phuong phap;

- Két qua dugc ghi chinh x4c vao phiéu két qua va so theo dai.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- M& mau khéo 1éo;

- Van hanh can phan tich, b sang thanh thao;

- Str dung thudce do cac loai thanh thao;

- Tinh dting kich thuéc san pham;

- Ghi ding va day du két qua vao sb theo ddi, vao phiéu bao két qua;

- V& sinh thanh thao cac thiét bi, dung cu va sép xép dang quy dinh.

2. Kién thirc

- Trinh bay dugc quy trinh xac dinh kich thudc san pham;

- Ap dung dugc cong thie tinh phu hop yéu cau;

- Xu ly duge két qua theo PP xac dinh kich thudc;

- Thue hién dugc cach vé sinh, bd tri cac dung cu cia phong kiém nghiém.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can k¥ thuat, thude do, bod sang, kéo hodc dao, mau phan tich;
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- S6 theo ddi, phiéu bao két qua;

- Tai lidu k¥ thuat xac dinh kich thudc san pham.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Kich thudc san phém duoc xac dinh theo
ding quy trinh

- Thiét bi, dung cu can thiét duoc chuén bi
ding, da theo yéu cau phan tich

- Khéi luong mau dugc can theo quy dinh
cta ting loai san phdm v&i muc sai s6 cho

phép

- Mau dugc tach thanh cic phan c6 kich
thudc gan nhau bang bg sang thich hop va
tung phan dugc can khoi lugng chinh xéc
vo1 muce sai sO cho phép (d6i véi mau hat,

- Mau dugc do chinh xac chiéu dai, rong,
cao vdi loai thudc phu hop

- Kich thudc san phém duoc xac dinh
chinh x4ac theo dung cong thuc

- Két qua hai lan thir nghiém song song
khong vuot qué gidi han 1dp lai cua phuong

- Thao tac van hanh va st dung can phan
tich, b sang, cac loai thudc do thanh thao

- Két qua duoc ghi chinh x4c vao phiéu két
qua va s6 theo doi

Theo doi qua trinh thuc hién

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat va doi chiéu véi tai li€u
k¥ thuat

Kiém tra cong thic, két qua tinh
toan

Kiém tra két qua tinh toan, déi
chiéu tai li¢u ky thuat

Quan sat tryc tiép nguoi thue hién,
kiém tra phiéu va s6 theo ddi
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh pH
Ma so cong viéc: G3

I. MO TA CONG VIEC

Xac dinh pH bﬁng may do pH. Cac budc chinh thyc hién cong viée gom:
Cl}uén bi dung cu, thi€t bi, hoa chat; chuén bi mau, kiém tra may do pH, do pH cua
mau, doc va ghi két qua.

II. CAC TIEU CHIi THUC HIEN

- Mﬁu duoc can chinh xac vi mire cho phép, duoc xu ly phu hop vai tung loai
mau dé chuyén vé dang dung dich va dua vé nhi¢t 4o thuong;

- May do pH duoc khoi dong va cai dit ché d6 do phu hop;

- May do pH dugc kiém tra bﬁng dung dich chuan (c6 pH phu hop voi khoang
pH can do cua mau), dam bao tri s6 do pH cua dung dich chuén khong vuot qua
murc cho phép cua thiét bi;

- pH ctia mau dugc do dung quy trinh, phu hop véi ting loai mau;

- Két qua do duogc doc truc tiép trén may do pH vai d6 chinh xéc dén 0,01 don
vi pH;

- Pién cuc dugc 1am sach va bao quan dung chi dan ctia nha san XUAL;

- Két qua hai lan thtr nghiém song song khong vuot qua gidi han lip lai cta
phuong phap;

- Két qua dugc ghi chinh x4c vao phiéu két qua va sb theo dai.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Kiém tra, phat hién nhanh nhiing bat thuong cua thiét bi, dung cu;

- Vén hanh thanh thao may do pH;

- Lam sach va bao quan di¢n cuc cia may do pH thanh thao

- Pong nhat, lam nhé miu va xir 1y theo yéu cau cua ting loai mau;

- Ghi ding va day du két qua vao s6 theo ddi, vao phiéu bao két qua;

- V& sinh thanh thao cac thiét b, dung cu va sép xép dang quy dinh;

- Thuc hién t6t cac bién phap an toan héa chat, thiét bi trong phong kiém nghiém.

2. Kién thirc

- Lya chon duogc chung loai, $6 luong va yéu clu céc dung cu, thiét bi, hoa
chat can dung xac dinh pH;

- Trinh bay dugc cach vé sinh, chuan bj cac dung cu, thiét bi xac dinh pH;

- Néu duoc cach xtr 1y theo yéu cau cua timg loai mau dé xac dinh pH;
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- Trinh bay dugc quy trinh van hanh can phan tich, may do pH;

- M6 ta dugc cach lam sach va bao quan dién cuc cua may do pH.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- May dong hoa, may do pH, can phan tich, dung cy 1am nhé mAu, cdc thay

tinh, coc chira dich mau;

- Dung dich pH chuéin pht hop véi may do pH, dung dich rira dién cuc, dung

dich bao quan dién cuc;
- S6 theo dbi, phiéu bao két qua;

- Tai liéu k¥ thuat xac dinh pH bang may do pH.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- pH cua mau dugc xac dinh theo dung quy
trinh

- Tl}iét bi, dung cu, hoa ché@ can thiét duoc
chuan b1 dang, du theo yéu cau phan tich

- Mau duoc can chinh xic véi mic cho
phep, duge xu 1y phu hop voi timg loai mau
dé chuyén vé dang dung dich va dua vé
nhiét do thuong

- May do pH duogc khoi dong va cai dat ché
do do phu hop

- May do pH dugc kiém tra bang dung dich
chuan (c6 pH phu hop voi khoang pH can
do cua mau) dam bao tri s6 do pH cua dung
dich chuan khong vuot qua mirc cho phép
cua thiét bi

- pH ctia mau dugc do dung quy trinh, phu
hop véi tirng loai mau

- Két qua do duoc doc truc tiép trén may do
pH véi1 d6 chinh xac dén 0,01 don vi pH

- Dié~n cuc duoc lam sa;lch va bao quan dung
chi dan cta nha san xuat

- Két qua hai lan thtr nghiém song song khong
vuot qua gidi han 1dp lai cia phuong phap

- Thao tac van hanh va st dung can phan
tich, may do pH thanh thao

- Két qua dugc ghi chinh xac vao phiéu két
qua va so theo doi

Theo doi qua trinh thuc hién

Quan sat truc tiép nguodi thuc
hién, So sdnh vdi tai liéu k¥ thuat

Kiém tra va quan sat truc tiép
nguoi thye hign.
Quan sat truc tiép nguoi thuc
hién, so voi gid tri dung dich pH
chuan ghi trén nhan

Quan sat truc tiép nguoi thuc
hién, doi chiéu tai licu k¥ thuat

Kiém tra két qua, ddi chiéu tai
li¢u k¥ thuat

Quan sat tryc t1ep ngu’m thuc
hién, kiém tra phiéu va so theo ddi
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh d§ mau
Ma so cong viéc: G4

I. MO TA CONG VIEC
Xac dinh d§ mau bing may so mau. Cac budc chinh thyc hién cong viéc gom:

Chuan bi thlet bi, dung cy, mau thir nghiém, khoi dong may, chinh may bang nudc
cat, do d6 hap thu ciia mau, tinh va xir 1y két qua.

II. CAC TIEU CHIi THU'C HIEN

- Mau duoc can chinh xéc theo quy dinh cua tung loai mau, véi mire sai s6 cho
phép va dugc hoa tan hoan toan (d6i voi san pham dic);

- MAu dugc 1y thé tich chinh xac (ddi v6i san pham 10ng);

- Dung dich mau sau khi xtr 1y duoc loc trong va dinh mitc chinh x4c;

- May so mau dugc khoi dong, dé 6n dinh 15 phut va cai dat budc song phu
hop cho ting loai mau;

- Méy so mau duogc klem tra voi nudc cat, ddm bao do truyén quang phai dat
100%, d6 hap thu ctia nude cat phai dat 0;

- Dung dich mau duoc do d6 hap thu 3 1an, két qua 1a trung binh cong cua cac
lan do;

- P6 mau duoc tinh theo dung cong thitc cho ting loai mau;

- Két qua hai lan thtr nghiém song song khong vuot qua gi6i han 13p lai cia
phuong phap;

- Két qua cua phép thu 1a trung binh cong cia cac 1an thir nghiém, iy chinh
xac dén muc cho phép;

- Két qua duogc ghi chinh x4c vao phiéu két qua va sb theo dbi.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Van hanh may so mau, can phan tich thanh thao;

- Léy chét long, loc, dinh muc thanh thao;

- Po d9 hép thu bang may so mau thanh thao;

- Tinh dung d6 mau san pham;

- Ghi ding va day du két qua vao sb theo ddi, vao phiéu bao két qua;

- Vé sinh thanh thao cac thiét bi, dung cu va sip xép dung quy dinh.

2. Kién thirc

- Trinh bay duoc nguyén tic va cac budc tién hanh xac dinh d6 mau bang may
SO mau;

- Trinh bay dugc quy trinh van hanh may so mau, can phéan tich;
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- Néu duoc cach vé sinh cac thiét bi, dung cu;

- Ap dung ding cong thire xac dinh d6 mau.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- May so mau, cuvet, can phan tich, binh dinh muc, cde thay tinh, dlia thay tinh;

- Khan lau mém, sach, giay loc;
- Nudc cat, mau phan tich;
- S6 theo doi, phiéu bao két qua;

- Tai liéu k¥ thuat xac dinh d6 mau bang may so mau.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- B0 mau cua san phém duoc xac dinh theo
dang quy trinh

- Thiét bi, dung cu can thiét dugc chuan bi
dung, da theo yéu cau phan tich

- Mau duoc _can chinh xac theo quy dinh cua
timg loai mau, véi mic sai sd cho phép va
dugc hoa tan hoan toan (d6i voi san pham dic)

- Mau dugc lay thé tich chinh xac (ddi véi
san pham long)

- Dung dich mau sau khi xtr Iy duoc loc
trong va dinh muac chinh xéc

- May so mau dugc khoi dong, dé on dinh
15 phut va cai dat bude song phu hgp cho
tung loai mau

- May so mau dugc kiém tra v6i nude cat,
dam bao do truyen quang phai dat 100%, do
hap thu cua nu’0’c cat phai dat 0

- Dung dich miu dugc do do hap thu 3 lan,
két qua 1a trung binh cong cia céac 1an do

- D6 mau duoc tinh theo dung cong thirc
cho tirng loai mau da dugc quy dinh

- Két qua hai lan thtr nghiém song song khong
vuot qua gidi han 1dp lai cia phuong phap

- Két qua cua phép thir 1a trung binh cong
ciia cic lan thor nghiém, iy chinh xac dén
muc cho phép

- Két qua dugc ghi chinh xéac vao phiéu két
qua va so theo doi

- Thao tac van hanh may so mau, can phan
tich thanh thao

Theo doi qua trinh thyc hién
Quan sat truc tiép ngudi thyc
hién, d6i chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc
hién, d6i chiéu tai liéu k¥ thuat

Quan sat truc t1ep nguoil thuc
hién, k1em tra dung dlCh loc.

Klem tra két qua tinh toan, dbi
chleu tai lleu ky thuat

Quan sat tryc tlep ngu’on thuc
hién, kiém tra ph1eu va sO theo doi

Quan sat truc t1ep nguoi thuc hién
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham luwgng chat ran hoa tan
Ma so cong viéc: G5

I. MO TA CONG VIEC

Xac dinh hélm luong 9h§t rén,h()a tan bﬁng khl'lc xa ké. Céc bude chinh thuc
hién cong vi¢c gom: Chuan bi thi€t bi, dung cu, mau tkn’r nghiém, khéi dong may,
chinh may bang nudc cat, tién hanh do Bx, nhiét d6 méu, hiu chinh nhiét dg, tinh
va xu 1y két qua.

II. CAC TIEU CHIi THUC HIEN

- Mau dugc can chinh x4c theo quy dinh cua tung loai mau, voi muc sai s6
cho phép va duogc hoa tan hoan toan (do6i voi san pham déc);

- Miu duoc lay thé tich chinh xac (d6i voi san pham 16ng);

- Dung dich mau phai dinh muc chinh xac;

- Khiic xa ké duoc kiém tra béng nude cit dam bao trj sb do Bx = 0;

- Mau dugc cho vao lang kinh (d4 duoc trang bang dung dich mau) tranh tao bot;

- Bx cua mau duoce do 2 - 3 lan ding quy dinh, doc két qua Bx va nhiét do
chinh xac;

- Bx ctia mau phai duoc hiéu chinh chinh x4c theo nhiét do;

- Ham luong chat ran hoa tan ctia mau thir phai dugc tinh chinh xac, theo dung
cong thuc;

- Két qua hai 1an thir nghiém song song khong vuot qua gidi han lap lai cua
phuong phap;

- ,Két qua cta phép thir 13 trung binh cong cua cac 1an thir nghiém, 14y chinh
xac dén murc cho phép;

- Két qua duoc ghi vao s6 va phiéu day da va chinh xéc.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Kiém tra, phat hién nhanh nhiing bat thuong ctua thiét bi, dung cy;

- Van hanh can phan tich thanh thao;

- Str dung thanh thao may khuc xa ké:

- Tinh thanh thao cong thirc noi suy;

- Tinh dung ham lugng chat ran hoa tan ¢ trong mau;

- Ghi dung va day du két qua vao so theo ddi, vao phiéu bao két qua;

- Vé sinh thanh thao cac thiét bi, dung cu va sép Xép ding quy dinh.
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2. Kién thire

- Lua chon dugc cac dung cu, thiét bi can dung;

- Trinh bay dugc quy trinh xac dinh ham lwong chat rin hoa tan bang khiic xa ké;

- Mo ta dugc quy trinh van hanh can phéan tich;

- M6 ta duoc quy trinh sir dung khuc xa ké, nhiét ké;

- Trinh bay dugc cach tra bang hi¢u chinh Bx theo nhiét do, cach tinh ndi suy;

- Ap dung dung cong thirc tinh ham luong cht ran hoa tan va xt Iy két qua;

- Néu dugc cach vé sinh, bd tri cac dung cu ctia phong kiém nghi¢m.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can phan tich, khuc xa Ké, pipet, cdc,

ong dong, nhiét ké;
- Nudc cat, mau phan tich;

- S6 theo dbi, phiéu bao két qua;

phéu, diia thuy tinh, binh dinh murc,

- Tai liéu k¥ thuat xac dinh ham luong chat rdn hoa tan bang khiic xa ké;
- Tai lidu k¥ thuat cua thiét bi khiic xa ké.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thuc danh gia

- Ham luong chit rin hoa tan cua san
pham dugc xac dinh theo dung quy trinh

- Thiét bi, dung cu can thiét duoc chuén bj
ding, da theo yéu cau phan tich

- Mau duoc can chinh xac theo quy dinh
cua tung loai mau, vé1 muac sai sO cho
phép va dugc hoa tan hoan toan (doi véi
san pham dac)

- Méu dugc ldy thé tich chinh xé4c (ddi véi
san pham 1ong)

- Khic xa ké duogc kiém tra béng nuge cit
dam bao tri s6 do Bx =0

- Mau duoc cho vao ling kinh (d3 dugc
trang bang dung dich mau) tranh tao bot.

- Bx ctia mau dugc do 2 - 3 lan dung quy
dinh, doc két qua Bx va nhiét d§ chinh xac

Theo doi qua trinh thyc hién

Quan sat truc tiép nguoi thuc hién.
So sanh véi tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Kiém tra va quan sat truc tiép nguoi
thuc hién

Quan sat truc tiép nguoi thuc hién.
Kiém tra gia tri doc trén may
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Tiéu chi danh gia

Cach thirc danh gia

- Bx ctia mau phai duogc hiéu chinh chinh
xac theo nhiét do

- Ham lugng chét ran hoa tan ciia mau thir
phai dugc tinh chinh xac, theo dung cong
thirc

- Két qua hai lan tha nghiém song song
khong vuot qua gidéi han ldp lai cua
phuong phép

- Két qua cua phép thu la trung binh cong
clia cac lan thir nghiém, 1ay chinh xac dén
muc cho phép

- Két qua dugc ghi vao so, phi€u day du
va chinh xéc

- Thao tac van hanh va st dung can phan
tich, khuc xa ké thanh thao

Quan sat tryc tiép nguoi thuc hién

Kiém tra cong thirc, két qua tinh
toan

Kiém tra két qua tinh toan, dbi
chiéu tai li¢u k¥ thuat

Quan sat tryc tiép nguoi thyc hién,
kiém tra phiéu va so theo ddi

Quan sat tryc tiép nguoi thyuc hién
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh d§ con
Ma so cong viéc: G6

I. MO TA CONG VIEC

Xéc dinh do cdn cia cac mau béng con ké. Cac buée chinh thyuc hién cong viéc
gom: Chuan bi thiét bi, dung cu, mau thir nghi€ém, chung cat mau thur nghiém, tién
hanh do d§ con, nhiét d6 mau, hiéu chinh nhiét dg, tinh va xu ly két qua.

II. CAC TIEU CHi THU'C HIEN

- Mau duoc can chinh x4c theor quy dinh cua ting loai mau, v&i mirc sai sb cho
phép va duogc hoa tan hoan toan (doi véi san pham dac);

- MAu duogc 1ay thé tich chinh xac (d6i voi san pham 16ng);

- Dung dich miu phai dinh mirc chinh x4c;

- Mau dL}'(_)’C chung cét dén khi lu’qu dqng dich cat dat yéu ciu va dinh mirc
chinh x4c (d61 v6i cac loai mau c6 do con thap);

- Dung dich can do dugc cho vao ‘(A’mg‘dong‘ (da ’tréng nhiéu lan dung dich can
do) phai tranh tao bot va dugc do d§ con bang con ké dung quy dinh;

- Db cdn, nhiét do cua dung dich can do duoc doc chinh xac;

- Tri s6 do c6n dugc hiéu chinh vé nhiét d6 quy dinh;

- D(f)’cck)n cua m‘ﬁu dugc tinh chinh xéc, theo dung cong thuc cho ting loai san

pham; két qua hai lan thir nghiém song song khong vuot qua mirc cho phép;

- I,(ét qua cta phép thir 13 trung binh cong cta cac 1an thir nghiém, 1ay chinh
xac dén murc cho phép;

- Két qua duoc ghi vao sd va phiéu day du, chinh xac.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Kiém tra, phat hi¢n nhanh nhiing bat thuong cua thiét bi, dung cu

- Van hanh can phan tich, may nghién, may chung cit thanh thao;

- Lay chat 16ng, dinh murc thanh thao;

- Str dung thanh thao con ké, nhiét ké va bang tra hiéu chinh do con theo nhiét do;

- Tinh ding d6 cOn clia mau;

- Ghi dung va day du két qua vao so theo ddi, vao phiéu bao két qua;

- V& sinh thanh thao c4c thiét bi, dung cu va sap xép dung quy dinh.
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2. Kién thire

- Luwa chon dugc céac dung cu, thiét bi can dung;

- M6 ta dugc quy trinh van hanh can phén tich, may nghién, may chung cét;

- M6 ta duoc cach st dung con ke, nhiét ke;

- Trinh bay dugc quy trinh xac dinh d6 con bang con ké;

- Ap dung dung cong thirc tinh d6 con;

- Trinh bay duogc céach v¢ sinh, bd tri céc dung cu ctia phong kiém nghi¢m.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can phan tich, may chung cét, con ké, pipet, binh dinh muc, dng dong, nhiét
ké, may nghién (c01 chay), can phan tich, binh dinh muc;

- Nudc cit, mau phan tich;
- S6 theo ddi, phiéu bao két qua;

- Tai liéu k¥ thuat xac dinh do con bﬁng con ké.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thurc danh gia

- Thiét b, dung cy, hoa chit dugc chuin bi
da va dang theo yéu cau cua phuong phap
phan tich

- P codn ciia miu duge xac dinh theo ding
quy trinh

- Mau phai dugc déng nhat theo yéu cau
cua tung loai sdn pham

- Miu duge can chinh xac theo quy dinh

cta timg loai miu, véi muc sai sé cho phép
va dugc hoa tan hoan toan (d6i véi san

- MAu duoc lay thé tich chinh xac (d6i véi
sdn pham long)

- Mau dugc chung cat dén khi luong dung
dich cit dat yéu cau va dinh mtrc chinh xac
(déi voi cac loai mau ¢ do con thép)

- Dung dich can do duoc cho vao éng dong
(d3 trang nhiéu 1an dung dich can do) phai
tranh tao bot va duoc do do con bﬁng con
ké dtng quy dinh

Dbi chiéu véi tai lidu ki thuét

Quan sat truc tiép ngudi thuc hién,
doi chiéu tai liéu k¥ thuat

Kiém tra va quan sat truc tiép
nguoi thyc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Po con, nhiét do cua dung dich can do
duoc doc chinh xac

- Po cOn cua mau duogc tinh chinh xAc,
theo ding cong thirc cho tung loai san
pham; két qua hai 1an thir nghiém song
song khong vugt qua muc cho phép

- Két qua cua phep thu la trung binh cong
cua cac lan thur nghiém, 1ay chinh xac dén
miurc cho phép

- K&t qua dugc ghi vao s6 va phicu day du,
chinh xac

- Thao tac van hanh va sir dung can phan
tich, thiét bi chung cat, con ké thanh thao

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép ngudi thuc hién.
Kiém tra dich cit trong 6ng dong

Kiém tra két qua, ddi chiéu tai liéu
k¥ thuat

Quan sat truc ti€ép nguoi thuc hién,
kiém tra phi€u va s6 theo doi

Quan sat truc tiép nguoi thuc hién
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh d¢ nhat
Ma so cong viéc: G7

I. MO TA CONG VIEC

Xac dinh d6 nhét cua cac mau thuc pham bang may do d6 nhét. Cac budce
chinh thyuc hién cong vi¢c gom: Chuan bi thiét bi, dung cu, chuan bi mau; kiém tra
may, do do nhdt cua mau, doc va ghi két qua.

II. CAC TIEU CHIi THUC HIEN
- Dung dich mau dugc chuan bj phu hop véi timg loai thuc pham;
- May do do nhdt duoc khoi dong va cai dat ché do phu hop;
- Dung dich mau dugc 1dy mot luong phi hop véi yéu cau va dugc cho vao
coc chira cia may;

- Coc chtra mau duoc dit ding vi tri quy dinh;
- Do nhét cia mau duoc do dung quy trinh, phu hop véi timg loai mau;

- Két qua do d6 nhét cia mau duoc doc truc tiép trén may véi do chinh xac
dén mirc cho phép;

- Pau do cua may duogc lam sach dang chi dan cua nha san xuat;

- Két qua cta phép thur 13 trung binh cong ctia cac lan thir nghiém, 14y chinh
xac dén murc cho phép;

- Két qua duoc ghi vao phiéu va so theo ddi day du, chinh xAc.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Kiém tra, phat hién nhanh nhiing bat thuong ctua thiét bi, dung cy;

- Vé sinh thiét bi, dung cu theo ding phuong phap va yéu cau;

- Van hanh thanh thao may do d¢ nhdt;

- V& sinh dau do cua may do do nhot thanh thao;

- Thyc hién t6t cac bién phap an toan thiét bi trong phong thi nghiém;

- Ghi dtng va day du két qua vao sb theo ddi, vao phiéu bao két qua.

2. Kién thirc

- Lya chon dung, déy du sd lugng, chung loai dung cu, thiét bi theo yéu cau
cta PP phan tich;

- Trinh bay duoc trinh tu cac budc tién hanh x4c dinh do nhdt;

- M6 ta dugc quy trinh van hanh may do d§ nhdt;
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- Giai thich dugc cac hién tugng bat thuong co thé xay ra khi xac dinh d§ nhot

va dé xuét duoc cac bién phap xt 1y phu hop.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Céc thay tinh, phéu, diia thuy tinh;
- May do dd nhdt;

- Tai liéu k¥ thuat xac dinh do nhot béng may do do nhot;
- Tai liéu huéng dan van hanh méay do do nhot;

- Phiéu két qua va so theo dai.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Thiét bi,‘dung cu duge chuén bi dang, du
theo yéu cau phan tich

- b6 nhét duoc xac dinh theo ding quy
trinh

- Dung dich mau duoc chuén bi phu hop
véi tung loai thue pham

- Méy, do d0 nhot duge khéi dong va cai
dat ché do phu hop

- Dung dich mau duoc 1dy mot lugng phu

hop véi yéu cau va duoc cho vao cdc chira
cia may

- Do nhét cia miu duge do dung quy trinh,
phu hop véi ting loai mau

- Két qua do d6 nhét cia mau duoc doc
truc tiép trén may véi do chinh xac dén
muc cho phép

- Pau do ciua may duoc lam sach dung chi
dan ctia nha san xuat

- Két qua cua phép thtr la trung binh cong
ctia cac lan thir nghiém, 14y chinh xac dén
muc cho phép

- Ké’t‘ qua dugc ghi vao phiéu va sb theo
doi day du, chinh xac

- Thao tadc van hanh may do d¢ nhdt thanh
thao

Quan sat truc tiép nguoi thuc hién,
doi chiéu voi tai liéu ky thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu voi tai licu ky thuat

Quan sat truc tiép ngudi thyc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
d01 chiéu ta1 lidu ky thuat

Quan sat tryuc ti€p nguoi thyc hién
Kiém tra phiéu va s6 theo doi

Quan sat truc tiép nguoi thuc hién
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng duwong khir bang phwong phap
) trac quang
Ma s0 cong viéc: H1

I. MO TA CONG VIEC

Xac dinh ham lugng duong khir bang phuong phap tric quang (tao mau voi
DNS). Cac budce chinh thyc hién cong viéc gom: Chuan bj thiét bi, dung cu, hoa
chat; chuan bi mau; pha didy mau tiéu chuin, do do hap thu cta diy chuan, vé
dudng chuén; pha mau véi dung dich mau, do do hﬁ,.p thu cua mau; tinh va xir ly
két qua ham luong duong khtr.

II. CAC TIEU CHIi THUC HIEN

- Khéi lwong mau can phu hop véi timg loai thuc pham, sai sé & muc cho phép;
- Thé tich mau hut chinh xAac, phu hop v6i loai thuc phém;

- MAu thir dugce chuén bi phu hop véi ting loai thuc phém;

- Méu thtr dugc trung hoa acid (néu miu c6 tinh acid) va loai hét tap chit;

- Méy so mau dugc khoi dong, dé 6n dinh 15 phut va cai dat cac thong ) phu
hop cho xac dinh ham lugng dudng khi;

- May so mau dugc kiém tra voi nudce cat, dam bao do truyén quang phai dat
100%, do hap thu cua nudc cat phai dat 0;

- Dung dich diy chuin va miu thr dugc tao mau véi Dinitrosalicylic acid
(DNS) dung quy dinh;

- Bo hip thu cia mau tring, diy chuan ¢ 540nm duogc do chinh xac;

- Pudng chuan biéu dién tuong quan gitta do hé'lp thu va ndng d6 glucose dugc
xay dung ding quy dinh, duong chuan thu dugc tuyén tinh;

- Dé hép thu cua pl?lu thur dugc do chinh xac, trong cung diéu kién nhu khi do

mau trang va day chuan;

- Ham luoqg duong khur trong dung dich mau do duge xac dinh chinh xac dua
vao duong chuan;

- Ham lgqng duong khir trong mau thtr dugc x4c dinh chinh xac; sai léch két
qua gitra 2 lan phan tich khong dugc vuot qua gidi han 13p lai cua phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sb luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Lam vé sinh thiét bi, dung cu theo ding phuong phap va yéu ciu ctia phuong
phép phan tich;
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- Lua chon day du s luong, chung loai hoa chit ding theo yéu cau cua
phuong phép phan tich;

- Nghién miu diing quy dinh ddi véi timg loai san pham;

- Trung hoa acid (néu c?m) va loai tap chét thanh thao;

- Thuc hi¢n phan tng tao mau duong khir véi DNS thanh thao;

- Dyng duong chuin chuan xac, ddm bao tuyén tinh;

- Xac dinh ham lugng duong khtr dya vao duong chuin thanh thao;

- Van hanh thanh thao may so mau, can phan tich, may nghién;

- Str dung thanh thao phan mém diéu khién ndi véi may so mau;

- Kiém tra may quang pho véi nude cét thanh thao;

-Po dd hép thu cia mau tréng, day chuin, mau thir chuin xac;

- Tinh toan két qua theo dang cong thic, xtr Iy két qua chinh x4c;

- Thuc hién ding cac bién phép bao hd lao dong khi lam viéc vo1 hoa chit,

thiét bi.

2. Kién thirc

- Trinh bély, dugc trinh tu cac budc xdc dinh ham luong duong khu bﬁng
phuong phap trac quang;

- M6 ta duoc quy trinh van hanh va sir dyng may so mau, may nghién, can
phan tich, phan mém diéu khién ndi v41 may so mau;

- Giai thich duoc muc dich cua viéc kiém tra may béng nudge cat;

- Lya chon phuong phap chuan bi mau phu hop véi tinh chat co 1y cia timg
loai thyc pham;

- Giai thich dugc nguyén tic va phuong phap trung hoa acid, loai tap chat;
- Giai thich dugc nguyén tic va phuong phap tao mau ctia dudng khir véi DNS;
- M6 ta dugc cach do do hap thu bang may so mau;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham luong duong khir
dua vao duong chuan;

- Giai thich duoc cac hién tuong bat thuong co thé xay ra va dé xuat dugc cac
bi¢én phap xir Iy phu hop trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

_-May so mau do dugc budc song 540nm, cuvet, may vi tinh co phan mém

diéu khién hodc giay, but vé duong chuan;

- Céan phan tich, may nghién (cdi nghién);

- Bép céch thiy;

- Binh dinh mure, pipét, binh non, phéu thuy tinh, diia thiy tinh, gidy loc, khin
lau mém:;
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- Kep an toan, gang tay, kinh bao hg, tu hut;

- Dinitrosalicylic acid, Kali Natri tactrat, Kaliferoxianua, K&€m acetate;

- DD NaOH 4N, 10%; HCI1 0,1N;
- Chi thi phenolphthalein 1%;

- Tai liéu k¥ thuat xac dinh ham luong dudng khir bang phuong phap tric quang;

- Phiéu ghi két qua phan tich va s6 theo doi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa cbét duoc chuin
bi du va dang theo yéu cau cua phuong
phép phan tich ngay tir dau

- Khéi lugng mau can phu hop vai tung
loai thuc pham, sai s6 khong quéa 0,001g

- Thé tich mau hut chinh xéc, phu hop véi
loai thuc pham

- Méu dugc chuan bi phu hop véi timg
loai thuc pham

- Ham lugng dudng khur dugc xac dinh
theo dung quy trinh

- MAu thir duge trung hoa acid (néu mau
c6 tinh acid) va loai hét tap chat

- May so mau dugc khoi dong, dé on dinh
15 phut va cai dat cac thong s6 phu hop
cho xé4c dinh ham lugng duong khir

- May so mau dugc kiém tra véi nude cat,
dam bdo do truyén quang phai dat 100%,
dd hap thu cta nude cat phai dat 0

- Cuvet st dung phai dugc trang nhiéu
lan bang dung dich can do

- Dung dich diy chuan va miu thir dugc
tao mau véi DNS dung quy dinh

- Do hip thy ctia mau trang, ddy chuan ¢
540nm duogc do chinh xac. Két qua do hap
thu ctia mdi dung dich 13 trung binh cong
ctia 3 lan do

Péi chiéu véi tai lidu ki thuat

So sanh, ddi chiéu véi tai lidu ky
thuat

So sanh, ddi chiéu véi tai lidu k¥
thuat

Quan sat truc tiép ngudi thuc hién,
doi chi€u tai liéu k¥ thuat

Quan sat truc tiép nguoi thyc hién,
kiém tra dich loc thu duoc

Quan sat truc tiép ngudi thuc hién,
doi chi€u tai liéu k¥ thuat

Quan sat truc tiép ngudi thuc hién,
kiém tra két qua do hap thu
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Tiéu chi danh gia

Cach thire danh gia

- Puong chuan duoc xay dung dung quy
trinh va ddm béo tuyén tinh

- Bo hép thu ctia mau thir dugce do chinh
xac, trong cung diéu kién nhu khi do mau
trang va day chuan. Két qua do héap thu
ctia dung dich mau la trung binh cong cua
3 1an do

- Thao tac vén hanh va st dung may
nghlen can phan tich, phdn mém diéu
khién chuan xac

- Thao tac trung hoa miu (néu can), loai
tap chat, thuc hién phan tng tao mau voi
DNS thanh thao

- Ham lugng duong khur trong dung dich
mau do du’gc xac dinh chinh xac dua vao
duong chuan

- Ham luong dudng khir trong mau thir
duoc xac dinh chinh xac; sai léch két qua
giita 2 1an phan tich khong dugc vuot qué
gi61 han 1ap lai cua phuong phap

- Két qua phan tich duoc ghi chinh xac
vao phicu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan thu dugc

Quan sat truc tiép nguodi thuc hién,
kiém tra két qua do hap thu

Kiém tra cong thirc va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat tryc tiép nguoi thye hién,
kiém tra phiéu va sb luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng phospho
Ma s0 cong viéc: H2

I. MO TA CONG VIEC

Xac dinh ham lugng phospho béng phuong phap tric quang. Cac budc chinh
thuc hién cong viéc gom: Chuan bi tl}iét bi, dung cu, hoa chat; chuan b1 mau; nung
va acid hoa; pha ddy mau ti€u chuén, do do hap thu cua day chuan, v& duong
chuan; pha mau véi dung dich mau, do d6 hap thu ctia mau; tinh va xu ly két qua
ham lugng phospho.

II. CAC TIEU CHi THU'C HIEN

- Khéi lwong miu can phu hop véi ting loai thyc pham, sai s6 & muc cho
phép;

- MAu thir duge chuan bi phu hop vaéi tung loai thuc phém;

- Mau dugc tro hda hoan toan;

- Mau tro thu dugc phai acid héa hoan toan;

- Dung dich sau acid hoéa phai duoc loc va dinh murc chinh xac;

- May so mau dugc khoi dong, dé 6n dinh 15 phut va cai dit cac thong sé phu
hop cho xac dinh ham lugng phospho;

- Mady so mau dugc kiém tra véi nude cat, dam bao do truyén quang phai dat 100%,
do hap thu cta nudce cat phai dat 0;

- Dung dich diy chuin va miu thir dugc tao mau dang quy dinh;

-Dbo hﬁp thu cua mau tréng, day chuan & 620nm duge do chinh xéc;

- Pudng chuén biéu dién tuong quan gitra do }}ép thu va ham luong P duogc
xay dung dung quy dinh, duong chuan thu dugc tuyén tinh;

- Bﬁ) hép thu cua gnﬁu thur dugc do chinh xdac, trong cung diéu kién nhu khi do

mau trang va day chuan;

- Ham lugng P trong mau do dugc xac dinh chinh xac dya vao duong chuén;

- Ham lugong P trong mau duoc x4c dinh chinh xé4c; sai 1éch két qua gitra 2 lan
phan tich khong dugc vugt qua gidi han 1dp lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo ding phuong phap va yéu cau cua phuong
phéap phan tich;
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- Lua chon dﬁy du sd luong, chung loai hoa chét ding theo yéu cAu cua
phuong phép phan tich;

- Nghién miu dung quy dinh d6i véi timg loai san pham;

- Tro héa mau thanh thao;

- Acid hoa tro thu duoc, loc va dinh muirc thanh thao;

- Thuc hién phan ing tao mau thanh thao;

-Po do hép thu ciia mau tréng, day chuin, mau thir chuin xac;

- Dung dudng chuan chuan xac, dam bao tuyén tinh;

- Xac dinh ham lugng P dua vao duong chuin chuén xac;

- Van hanh thanh thao may so mau, can phan tich, may nghién, 16 nung;

- Str dung thanh thao phan mém diéu khién néi voi may so mau;

- Kiém tra may quang phd véi nude ct thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phép bdo hd lao dong khi lam viéc vo1 hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay dugc trinh tu cac budce xac dinh ham lugng phospho bang phuong
phap trac quang;

- M6 ta dugc quy trinh vén hanh va s dung may so mau, may nghién, can
phan tich, 10 nung, phan mém di€u khién ndi véi may so mau;

- Lya chon phuong phap chuan bj miu phu hop véi tinh chat co 1y cua ting
loai thuc pham,;

- Giai thich dugc nguyén tic va phuong phap nung mau;

- Giai thich duoc muc dich cta viée kiém tra may bfmg nude cit;

- Giai thich dugc nguyén tic va phuong phap tao mau phospho;

- M6 ta dugc cach do do hap thy bang may so mau;

- Trinh bay dugc nguyén tic va phuong phap xac dinh ham luong phospho
dva vao dudng chuan;

- Giai thich dugc cac hién twong bat thuong c6 thé xay ra va dé xuat duoc cac
bi¢n phap xur 1y phu hop trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May so mau do dugc budc song 620nm, cuvet, may vi tinh c6 phan mém
diéu khién hodc gidy, but vé duong chuan;

- Can phan tich, may nghién (c6i nghién), 16 nung;
- Bép cach thay, bép dién;
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- Chén nung, binh dinh ml'l"C, pipét, éng nghiém, binh nén, phéu thuy tinh, diia

thuy tinh, giéy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ti hut;

- Amnoni molipdat, KMnO,

- DD HCI 20%; HCI dam dac; H,SO,4 dam dac;

- NazHPO4 1 (g/l),

- Tai liéu k¥ thuat xac dinh ham lugng phospho bang PP tric quang;

- Phiéu ghi két qua phan tich va s theo dbi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Thiét bi, dung cu, hoa chit dugc chuin
b1 du va ding theo yéu cau cua phuong
phap phan tich ngay tir dau

- Khoi lugng mau can phu hop voi timg
loai thuc pham, sai s6 khong qué 0,01g

- MAu thir dugc chuan bi phu hop véi timg
loai thuc pham

- Ham luong P duoc xac dinh theo diung
quy trinh

-Mau tro thu dugc phai acid héa hoan
toan

- Dung dich sau acid hoa phai dugc loc va
dinh mirc chinh xac

- Dung dich diy chuan va mau thir dugc
tao mau dung quy dinh

- May so mau dugc khoi dong, dé on dinh
15 phut va cai dat cac thong s6 phu hop
cho xé&c dinh ham lugng phosphor

- M4y so mau duoc kiém tra v&i nuée cét,
dam bdo dg truyén quang phai dat 100%,
do hap thu cta nude cat phai dat 0

- Cuvet st dung phai dugc trang nhiéu 1an
bang dung dich can do

Dbi chiéu véi tai lidu k¥ thuat

Quan sat tryc ti€p nguoi thuc hién
va kiém tra mau tro thu dugc

Quan sat truc tiép nguoi thyc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Do hip thu cta mau tring, diy chuan &
620nm duoc do chinh xac. Két qua do hap
thy cia mdi dung dich 13 trung binh cong
cta 3 lan do

- Puong chuan biéu dién twong quan gitta
d6 hap thu va ham luong P dugc xay dung
dung quy dinh, duong chuin thu duoc
tuyén tinh

-bo hép thu ctia mau thir duge do chinh
xéc, trong cung diéu kién nhu khi do mau
trang va day chuan. Két qua do hdp thu
cta dung dich mau 1a trung binh cong cia
3 lan do

- Ham luong P trong miu do duoc xic
dinh chinh xac dya vao dudng chuan

- Thao tac van hanh va st dung 10 nung,
can phan tich, phan mém diéu khién chuan
Xac

- Thao tac nghién mau, tro hdéa mau, acid
hoa, loc, dinh muc va thyc hién phan tng
tao mau thanh thao

- Ham luong P trong mau dugc xac dinh
chinh xac; sai léch két qua giita 2 1an phan
tich khong dugc vuot qua gidi han 1ap lai
cua phuong phap

-Két qua phan tich duoc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién
va kiém tra dudong chuan thu dugc

Quan sat truc tiép nguoi thuc hién,
ki€m tra két qua do hap thu

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat tryc tiép nguoi thuc hién,

kiém tra phi€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng acid sorbic
Ma so cong viéc: H3

I. MO TA CONG VIEC
Xac dinh ham luong acid sorbic bang phuong phap quang phd (tir ngoai). Cac
budc chinh thyc hién cong viée gom Chuan bj thiét bi, dung cu, héa chat; chuan bj

mgu tach acid sorbic bang chung ct, xdy dung dudng chuin, do do hép thu cua
mau; tinh va xu Iy két qua ham luong acid sorbic.
II. CAC TIEU CHIi THUC HIEN
- Khéi lwong mau can phu hop véi timg loai thuc pham, sai sb & muc cho phép;
- Thé tich mau hut chinh xAac, phu hop véi loai thuc phém;
- MAu thir dugce chuén bi phu hop véi ting loai thuc phém;
- Acid sorbic trong mau duoc chung cAt triét dé va khong bi thét thoat;

- Tinh dau trong mau (néu cd) dugc loai bo hoan toan ma khong 1am that thoat
acid sorbic;

- SO, trong mau dugc oxi hoa hoan toan boi xtc tic dong;

- May so mau duoc khai dong, dé on dinh 15 phut va cai dit cac thong sd phu
hop cho xac dinh ham lugng acid sorbic;

- May so mau dugc kiém tra véi nude cat, dam bao do truyén quang phai dat 100%,
dd hap thu cia nudc cat phai dat 0;

- Day dung dich chuén phai c6 ndéng do ting dan trong khoang tuyén tinh cta
duong chuan da khao sat trudc va dugc oxi hoa hoan toan SO,;

-bo héip thu cia mau tr.'fmg, day chuan & 256nm duogc do chinh xac;

- Puodng chuén biéu dién trong quan gitra do hép thu va ham luong acid sorbic
dugc xay dung dung quy dinh, dam bao tuyén tinh;

- bo hép thuqcﬁa mau thtr duoc do chinh xac, trong cung diéu kién khi do mau

trang va day chuan;

- Ham lugng acid sorbic dugc xac dinh chinh xac dua vao duong chuén;

- Ham luong acid sorbic dugc xac dinh chinh )géc; két qua gitra 2 lan phan tich
khong dugc 1€ch qua 5% gia tri trung binh twong doi;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu ciu ctia phuong
phép phan tich;
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- Lya chon ddy du sb luong, chung loai hoa chat ding theo yéu cau cua
phuong phép phan tich;

- Déng nhét miu thanh thao;

- Chung cit acid sorbic thanh thao;

- Loai bé tinh dau (néu c6) thanh thao;

- Thyc hién qua trinh ty oxi hoa SO, béi xtc tac ddng thanh thao;

-Po do hép thu ctia mau tréng, day chuin, mau thir chuin xac;

- Dung duodng chuan chuan xac, dam bao tuyén tinh;

- Véan hanh thanh thao may do quang pho, can phan tich, may nghién;

- Str dung thanh thao phan mém diéu khién két ndi v6i may do quang pho;

- Kiém tra may quang phd véi nudc cat thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phap bao ho lao dong khi Iam viéc véi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay dugc trinh tu cdc budc xac dinh ham lugng acid sorbic;

- M6 ta duge quy trinh vén hanh va cach sur dung may do quang pho can phan
tich, may dong hoa, phan mém diéu khién két ndi voi may do quang pho

- M6 ta duogc cach lap rap va quy trinh van hanh thiét bi chung cét acid sorbic;

- Lya chon phuong phap chuén bi mau phu hop véi tinh chit co 1y cta ting
loai thyc pham;

- Nhan biét duoc dau hiéu cho biét thoi diém ngung chung cat acid sorbic;

- Nhan biét duoc céc yéu td 1am that thoat acid sorbic va van dung bién phép
tranh that thoat phu hop;

- Giai thich dugc muc dich cta viéc kiém tra may bang nudc cat;

- Giai thich duogc nguyen tic va phuong phap loai tinh dau trong mau; nguyén
tac va phuong phap oxi hoa SO, ¢b trong mau;

- M6 ta duoc cach do d6 hap thu bang may do quang pho;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham luong acid sorbic
dua vao duong chuan;

- Giai thich dugc cac hién tuong bat thudng co thé xay ra va dé xuat duoc cac
bi¢n phap xir Iy phu hop trong qua trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Mdy do quang pho do dugc ¢ bude song 256nm, cuvet, may vi tinh c6 phan
mém diéu khién hodc gidy, but v& duong chuén;

- Cén phan tich, may dong hoa, thiét bi chung cat hoi nudc;
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- Bép cach thuy;

- Binh dinh mirc 200ml, 500ml, pipét, binh noén, cdc thuy tinh, 6ng dong, gidy
loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- Acid sorbic dung dich chuin 0,01g/1;

- Acid tartric, Ca(OH), 0,04M;

- Dung dich xtc tac dé)ng, nude cit;

- Tai liéu k¥ thuat xac dinh ham luong acid sorbic: TCVN 7807:2007;

- Phiéu ghi két qua phan tich va s6 theo dai.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thire danh gia

- Thiét bi, dung cu, hoa chit duoc chuén | Pdi chiéu véi tai lidu ky thuat
bi du va dang theo yéu cau cua phuong
phap phan tich ngay tir dau

- Khéi lugng mau can phu hop voi ting | So sanh, d6i chiéu véi tai liéu ky
loai thuc pham, sai s6 & muc cho phép thuat

- Thé tich mauqhut chinh xac, phu hop | So sanh, d6i chiéu véi tai lidu ky
voi loai thuc pham thuat

-Mau thtr dugc chuan bi pht hop véi| So sanh, ddi chiéu véi tai lidu ky
tung loai thyc pham. thuat

- Ham lugng acid sorbic dugc xac dinh | Theo doi qua trinh thyuc hi¢n
theo dung quy trinh

- Acid sorbic trong mau dugc chung cat | Quan sat truc tiép nguoi thyc hién
triét dé va khong bi that thoat

- Tinh dau trong miu (néu c6) dugc loai | Quan sat truc tiép ngudi thuc hién
bo hoan toan ma khong lam that thoat
acid sorbic

- SO, trong mau dugc oxi hoa hoan toan | Quan sat truc tiép nguoi thyc hién
boixbe tae dong ]
- May so mau dugc khoi dong, dé 6n Quan sat truc tiép nguoi thuc hién,
dinh 15 phut va cai dat cac thong s6 phu | doi chi€u tai li¢u ky thuat

hop cho xac dinh ham lugng acid sorbic

- May so mau duoc klém tra voi nudc | Quan sat truc tiép nguoi thuc hién
cat, dam bao do truyén quang phai dat
100%, d6 hap thu ctia nudc cat phai dat 0

- Cuvet su dung phai dugc trang nhiéu | Quan sat tryc tiép nguoi thyuc hién
14n bang dung dich can do
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Tiéu chi danh gia

Cach thirc danh gia

- Day dung dich chuan c¢6 ndng do ting
dan trong khoang tuyén tinh ctia dudng
chuan di khao sat trude va duge oxi hoa
hoan toan SO,

- Po hap thy cia mau tring, diy chuan &
256nm duogc do chinh xac. Két qua do
hap thu ciia mdi dung dich 13 trung binh
cong cua 3 lan do

- Pudng chuan biéu dién tuong quan giita
do hép thu va ham lugng acid sorbic
duoc xay dung dung quy dinh, ddm bao
tuyén tinh

- Do hép thu cua miu thir dugc do chinh
Xdac, trong cung diéu ki¢n khi do mau
tring va diy chuan Két qua do hip thu
ctia dung dich mau 1a trung binh cong cla
3 lan do

- Thao tac van hanh va stir dung can phan
tich, may dong hoda, thiét bi chung cat
acid sorbic, phan mém di€u khién thanh
thao

- Cac bi¢n phép bao ho khi lam viéc voi
hoa chat, thiét bi duoc tuan thu

- Ham luong acid sorbic dugc xac dinh
chinh xac dua vao duong chuan

- Ham luong acid sorbic dugc xac dinh
chinh xéc; két qua gitta 2 lan phan tich
khong dugc 1€ch qua 5% gia tri trung
binh twong d6i

- Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc hién,
ki€ém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan thu dugc

Quan sat truc tiép nguoi thuc hién,
ki€m tra két qua do hap thu

Kiém tra cong thic va két qua tinh
toan

Quan sat tryc tiép ‘nguoi thue hién,
kiém tra phiéu va so luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng acid benzoic
Ma s0 cong viéc: H4

I. MO TA CONG VIEC

Xéc dinh ham lugng acid benzoic ]:)éng phuong phap quang phd (tir ngoai).
Cac buoc chinh thuc hién cong viéc gdm: Chuan bi thiét bi, dung cu, hoa chat;
chuén bi mau; chiét acid benzoic bang dietyl ete sau d6 bang kiém, tinh ché acid
benzoic, do do hép thu ctia acid benzoic tinh sach; xay dung duong chuén; tinh va
xtr 1y két qua ham luong acid benzoic.

II. CAC TIEU CHi THU'C HIEN
- Khéi lwong miu can phu hop véi timg loai thuc pham, sai sb & muc cho phép;
- Thé tich mau hut chinh xAac, phu hop véi loai thue phém;

- Mau thir dugc chuén bi ph hop véi timg loai thue phim va khong 1am that
thoat acid benzoic;

- Acid benzoic trong mau duoc chiét triét dé bang dietyl ete;

- Acid benzoic tir dung dich ete duoc chiét hét bé“mg kiém;

- Acid benzoic dugc tinh ché hoan toan trong thoi gian phu hop véi loai mau
thuc pham va chiét hét bang dietyl ete;

- Dung dich acid benzoic trong dietyl ete sau khi tinh ché dam bao trong sudt;

- May so mau dugc khoi dong, dé 6n dinh 15 pht va cai dit cac thong sb phu
hop cho xac dinh ham lugng acid benzoic;

- May so mau dugc kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cua nudce cat phai dat 0;

- Ddy dung dich chuan duoc chuin bi dung quy trinh, theo yéu cau cua
phuong phap;

-bo hép thu cua acid benzoic trong dietyl ete & 267,5nm; 272nm; 276,5nm
duoc do chinh xac;

-bo héap thu do acid benzoic giy ra trong dietyl ete ctia diy chuan duoc tinh
chuan xac;

- Buong chuan biéu "thi sy chénh I¢ch lién quan dén sb miligram acid
benzoic/lit dugc dung chuan xac;

-bo hép ‘thu cua mau thi & 267,5nm; 272nm; 276,5nm duoc do chinh xac,
trong cung dieu kién nhu khi do day chuén;

- P hép thu do acid benzoic giy ra trong dietyl ete dugc tinh chinh xac;

- Ham luong acid benzoic trong mau do dugc xac dinh dua vao duong chuan
chinh x4c;
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- Hé}m luong acid benzoic trong mau thtr dugc xac dinh chinh xac; két qua
gitra 2 1an phan tich khong duoc 1éch qua 5% cac truong hop 16n hon 10mg/l hodc
10mg/kg san pham;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo diing phuong phap va yéu ciu cua phuong
phép phan tich;

- Lya chon ddy du sd luong, ching loai hoa chat ding theo yéu cau cua
phuong phép phan tich;

- Lua chon phuong phap chuan bi mau phu hop véi dic diém cua loai thuc
pham;

- Chiét acid benzoic tir mau bang dietyl ete thanh thao;

- Chiét acid benzoic tur dung dich ete béng kiém thanh thao;

- Thyc hién qua trinh tinh ché acid benzoic thanh thao;

- Pha day dung dich chuan acid benzoic thanh thao;

- Van hanh may do quang phd theo ding huéng dan ciia nha san xuat;

- Dung du’{mg chuan biéu thi sy chénh 1éch lién quan dén sd miligram acid
benzoic/lit chuan xac;

- Tinh d6 hap thu do acid benzoic gy ra trong dietyl ete cia diy chuin va
mau thtr chinh xac;

- Van hanh thanh thao may do quang phd, can phan tich, may nghién, may
dong hoa;

- Sir dung thanh thao phan mém diéu khién két ndi v6i may do quang pho;

- Kiém tra may quang phd véi nude ct thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién dung céac bién phép bao ho lao dong khi lam viéc véi hoa cht,
thiét bi.

2. Kién thirc

- Trinh bay dugc trinh tu cac budc xac dinh ham lugng acid benzoic;

- M6 ta duoc quy trinh van hanh va sir dung may do quang phd, can phan tich,
may dong hoa, may nghién, phan mém diéu khién két ndi v6i may quang pho;

- Lya chon dugc phuong phap chuan bi miu phu hop véi tinh chat cia timg
loai thuc pham;

- Lya chon thoi gian tinh ché acid benzoic phu hop véi loai thuc phém;

- Giai thich duoc muc dich cua viéc kiém tra may bﬁng nude cit;
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- Giai thich dugc nguyén ‘téc va phuong phap chiét acid benzoic bang dietyl
ete, chiét acid benzoic bang kiém, tinh ché acid benzoic;

- M6 ta dugc cach do d6 hip thu bang may do quang phd;

- Trinh bay duoc nguyén tic va phuong phap xic dinh ham lwong acid
benzoic dua vao duong chuan;

- Giai thich dugc cac hién tugong bat thuong co thé xdy ra va dé xuit duogc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May do quang phd do dugc ¢ bude song 267,5nm; 272nm; 276,5nm; dugce
trang bi mot may do don sdc co thé do chinh xac dén 0,5nm, co cuvet silic vOi
chiéu dai du’O’ng quang 20mm, c¢6 nuat thity tinh mai. Mdy vi tinh ¢6 phan mém
diéu khién ndi véi may quang pho;

- Cén phan tich, may dong hoa, may nghién (cdi nghién) bép cach thuy;
- Binh dinh muac 50ml, pipét, binh non, cdc thiy tinh, ong dong, binh cau nat
mai, phéu chiét, phéu loc, dia bay hoi, gidy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, tu hut;

- Acid benzoic dung dich chuan 0,01 g/l;

- Acid tartric tinh thé, dietyl ete, NaHCOs;

- NaOH IN, K,Cr,05 33 - 34g/1, H,SO4 (2:1), nudc cat;

- Tai liéu k¥ thuét xac dinh ham lugng acid benzoic: TCVN 6428: 2007;
- Phiéu ghi két qua phan tich va sb theo dbi.

V. TIEU CHi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thiwre danh gia

- Thiét bi, dung cu, hoa chat dugc chuan | Ddi chiéu véi tai liéu ki thuat
bi du va dung theo yéu cau cua phuong
phép phan tich ngay tir dau

- Khéi lwong mau can phu hop voi ting | Quan sat truc tiép ngudi thyuc hién.

loai thyc pham, sai s6 khong qué 0,01g | So sanh, déi chiéu véi tai lidu k§ thuat
- Thé tich mau hat chinh x4c, phu hop véi | Quan sat truc tiép nguoi thuc hién.
loai thyc pham So sanh, d6i chiéu véi tai lidu ki thuat

- Ham lugng acid benzoic dugc xac dinh | Theo d6i qué trinh thuc hién
theo dung quy trinh

- Méu thtr dugc chuan bi phu hop véi ting | Quan sat truc tiép ngudi thyuc hién.
logi thuc pham va khong lam that thoat | So sanh, d6i chiéu voi tai ligu k¥ thuat
acid benzoic (b6 sung NaHCO; khi chuan
bi mau dang ran, dac)
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Tiéu chi danh gia

Cach thirc danh gia

- Acid benzoic trong mau dugc chiét triét
deé bang dietyl ete

- Acigi ben;oic tur dung dich ete dugc chiét
hét bang kiém

- Acid benzoic dugc tinh ché hoan toan
trong thoi gian phu hop véi loai mau thuc
pham va chiét hét bang dietyl ete

- Dung dich acid benzoic trong dietyl ete
sau khi tinh ché dam bao trong sudt

- May so mau duogc khoi dong, dé 6n dinh
15 phuat va cai dat cac thong s6 phu hop
cho xé&c dinh ham lugng acid benzoic

- May so mau duoc kiém tra v&i nudc cit,
dam bdo do truyén quang phai dat 100%,
do hap thu cta nudce cat phai dat 0

- Cuvet su dung phéi duoc trang nhiéu lan
bang dung dich can do

-Day dung dich chuin dugc chudn bj
ding quy trinh, theo yéu cau cua phuong

- Cuvet sur dung phai dugc trang nhiéu lan
bang dung dich can do

- Do hap thu cia acid benzoic trong dietyl
ete & 267,5nm; 272nm; 276,5nm duoc do
chinh x4c va dam bao mdi dung dich do 3
lan & mot budc song, két qua do hélp thu 1a
trung binh cong ctia 3 1an do

- Do hap thy do acid benzoic giy ra trong
dietyl ete ctia ddy chudn duoc tinh chudn xac

- Buong chuE}n biéu thi su chénh 1&ch lién
quan dén sO miligram acid benzoic/lit
duoc dung chuan xac

-bo hép thu cia mau thtr dugc do chinh
xéc, trong cung diéu kién nhu khi do day
chuan va dam bao mdi dung dich do 3 lan
& mot budc song, két qua do hap thy 1a
trung binh cong ctia 3 1an do

Quan st truc tiép nguoi thuc hién

Quan sat truc tiép ngudi thuc hién,
d6i chiéu tai lidu ky thuat

Quan sat truc tiép nguoi thuc hién,
kiém tra dung dich thu dugc

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai li€u k¥ thuat

Quan sat truc tiép ngudi thuc hién,
kiém tra két qua do hap thu

Kiém tra cong thirc va két qua tinh
toan

Quan sat truc tiép ngudi thuc hién,
kiém tra duong chuan thu duogc

Quan sat truc tiép ngudi thyc hién,
kiém tra két qua do hap thu
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Tiéu chi danh gia

Cach thire danh gia

- Do hap thy do acid benzoic gy ra trong
dietyl ete duogc tinh chinh xac

- Ham lugng acid benzoic trong mau do
dugc xac dinh dua vao duong chuan chinh

- Thao tac chiét acid benzoic bang dietyl
ete, bang kiém va tinh ché acid benzoic
thanh thao

- Thao tac van hanh va sir dung can phan
tich, may nghién, may dong hda, phan
mém diéu khién thanh thao

- Ham luong acid benzoic trong mau thir
dugc xac dinh chinh xéc; két qua gitra 2
1an phan tich khong duoc 1éch qua 5% céc
truong hop 16n hon 10mg/l hoac 10mg/kg
- Két qua phén tich dugc ghi chinh xac
vao phiéu ghi két qua va sb luu

Kiém tra cong thuc va két qua tinh
toan

Kiém tra cong thuc va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,

kiém tra phi€u va so6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Nitrit
Ma so cong viéc: HS

I. MO TA CONG VIEC

Xac dinh ham lugng Nitrit trong cac miu thuc phidm bang phuong phép tric
quang. Cac buodc chinh thuc hién cong viéc gém: Chuén bj thiét bi, dung cu, hoa
chit; mau thir nghiém; chun bi so bo; loai tap chét; pha day mau tiéu chuan, do do
hép thu cua ddy chudn, v& duong chuin; pha mau véi dung dich mau, do do hap
thu cia mau; tinh va xur 1y két qua ham luong Nitrit.

II. CAC TIEU CHi THU'C HIEN

- Khéi lwong mau can phu hop véi timg loai thue pham, sai sé & muc cho phép;
- Thé tich mau hut chinh x4c, phu hop vaéi loai thuc phém;

- Mau thtr dugc chuén bi so bd phi hop véi ting loai thuc pham;

- MAu thir duge loai hét tap chét, dinh mirc chinh xac va loc;

- Ddy dung dich chuan duoc chuin bi dung quy trinh, theo yéu cau cua
phuong phap;

- Méy so mau dugc khoi dong, dé 6n dinh 15 phut va cai dat cac thong ) phu
hop cho xac dinh ham lugng Nitrit;

- Méy so mau du’qc, kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cta nudc cat phai dat O;

- Dung dich ddy chuin va miu thir dugc tao mau dang quy dinh;

- Dung dich mau phai dugc dit trong diéu ki¢n anh sang va thoi gian nhat dinh
trude khi do do hap thuy;

-bo hép thu cua mau tréng, day chuan & 538nm duge do chinh xéc;

- Puodng chuan biéu dién tuong quan giita d6 hap thu va ndéng do Nitrit dugc

xay dung ding quy dinh, dam bao tuyén tinh;
- Q(f) hép thy cua {nﬁu thir duoc do chinh xac, trong cing diéu kién nhu khi do

mau trang va day chuan;

- Ham luwong Nitrit trong dung dich mau do dugc xac dinh chinh x4c dya vao
duong chuan;

- Hé}m lugng Nitrit trong mau thir duge x4c dinh chinh xac; sai 1éch két qua
gifra 2 1an phan tich khong dugc vuot qua gidgi han 1ap lai ctia phuong phéap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.
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III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cau cua phuong
phap phan tich;

- Lua chon dﬁy du sb luong, chung loai hoa chét ding theo yéu ciu cua
phuong phép phan tich;

- Nghién miu dung quy dinh ddi véi ting loai san pham;

- Loai tap chat, dinh murc va loc dung dich thanh thao;

- Thuc hién phan ing tao mau day chuin va mau tht thanh thao;

- Dung dudng chuan chuin x4c, dam bao tuyén tinh;

- Xac dinh ham luong Nitrit dya vao duong chuan thanh thao;

- Van hanh thanh thao may so mau, can phan tich, may nghién;

- Sir dung thanh thao phan mém diéu khién ndi v6i may so mau;

- Kiém tra may quang pho véi nudc cét thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phap bao ho lao dong khi Iam viéc vdi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay dugc trinh ty cdc budce xac dinh ham lugng Nitrit bing phuong
phap trac quang;

- M6 ta dugc quy trinh vén hanh va st dung may so mau, may nghién, can
phan tich, phan mém dic¢u khién ndi v4i may so mau;

- Lua chon phuong phap chuan bi mau phu hop véi tinh chat co 1y cia timg
loai thyc pham;

- Giai thich dugc muc dich cua viéc kiém tra may bang nudc cat;

- Giai thich duoc nguyén tic va phuong phap loai tap chat trong dung dich
mau dung xac dinh ham luong Nitrit; nguyén tic va phuong phap tao mau Nitrit;

- M6 ta dugc cach do do hap thu bang may so mau;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham luong Nitrit dya
vao duong chuan;

- Giai thich dugc cac hién tuong bat thuong co thé xdy ra va dé xuit duoc céc
bién phap xir Iy phu hop trong qua trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- May so mau do dugc budc song 538nm, cuvet, may vi tinh co phan mém
diéu khién hodc gidy, bt vé duong chuan;
- Can phan tich, may nghién (c6i nghién), bép cach thuy;
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- Binh dinh mur, pipet, binh noén, phéu thiy tinh, diia thiy tinh, cbc, dng dong,

giéy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao hg, ti hut;

- Kaliferoxianua, Kém acetat, sulfunilamit, N -1 Naphtyl etylen diamin

dihydroclorua;
- Acid acetic bang, Natri borat bao hoa;

- HCI dam dac, KMnO, 0,1N; H,SO, 2,04M;
- Tai liéu k¥ thuat xac dinh ham lugng Nitrit: TCVN 5247: 90, TCVN 62681-

1: 2007;

- Phiéu ghi két qua phan tich va s theo dbi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cy, hoa chat dugc chuan bi
du va dang theo yéu cau ctia phuong phap
phan tich ngay tir dau

- Khéi luong mau can phu hop véi timg
loai thyc pham, sai s6 & murc cho phép

- Thé tich mau hut chinh xé4c, phu hop voi
loai thuc pham

-Mau thir dugc chuan bi so bo phu hop
voi tung loai thuc pham

- Ham lugng Nitrit dugc xac dinh theo
ding quy trinh

- Mau thir duoc loai hét tap chét, dinh muc
chinh xac va loc

- May so mau dugc khot dong, dé 6n dinh
15 phat va cai dat cac thong s6 phu hop
cho xac dinh ham luong Nitrit

- May so mau dugc kiém tra v&i nudce cit,
dam bao do truyén quang phai dat 100%,
dd hap thu cta nude cat phai dat 0

- Cuvet st dung phai dugc trang nhiéu lan
bang dung dich can do

- Dung dich day chuan va mau tha dugc
tao mau ding quy dinh

Pbi chiéu véi tai lidu ki thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai li¢u k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Dung dich mau phai dugc dat trong diéu
ki¢n anh sang va thoi gian nhat dinh trudce
khi do do hap thu

- Do hip thu ctia miu tring, ddy chuan ¢
538nm duoc do chinh xac. Két qua do hap
thy cia mdi dung dich 13 trung binh cong
ctia 3 lan do

- buong chuén biéu dién twong quan giira
do hap thu va nong do nitrit d}rcyc xay
dung ding quy dinh, ddm bao tuyén tinh

-bo hép thu cta mau thtr dugc do chinh
xéc, trong cung diéu kién nhu khi do miu
tring va ddy chuan. Két qua do hap thu
ctia dung dich mau I3 trung binh cong cua
3 1an do

- Ham luong Nitrit trong dung dich mau
do duoc xac dinh chinh xac dua vao
duong chuan

- Thao tac van hanh va st dung can phan
tich, may nghién, phan mém di€u khién
thanh thao

- Thao tac nghién mau, loai tap chét, dinh
muc, loc, thuc hién phan Ung tao mau
thanh thao

- Ham luong nitrit trong mau thtr duoc xac
dinh chinh xéc; sai léch két qua gitra 2 lan
phan tich khong dugc vuogt qua gidi han
1ap lai cua phuong phap

-Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién,
ki€m tra duong chuan thu duoc

Quan sat truc tiép nguoi thyc hién,
kiém tra két qua do hap thu

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,

kiém tra phi€u va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham luwgng Nitrat
Ma so cong viéc: H6

I. MO TA CONG VIEC

Xac dinh ham lugng Nitrat trong cac mau thyc phidm bang phuong phap trac
quang (khtr boi Cadimi va do pho) Cac budc chinh thyc hién cong viée gom
Chuan bi th1§:t bi, dung cy, hoa chat, mau thir nghlqm chuan b} so bo; loai tap Ch:'&lt
khtr Nitrat béI}g cot Cadimi; pha day mau tiNéu chuan, (jo do hap thl_,l cua day chuan,
V§ duong chuan; pha mau vé1 dung dich mau, do d hap thu cua mau; tinh va xu ly
két qua ham lugng Nitrat.

II. CAC TIEU CHIi THU'C HIEN

- Khéi lwong mau can phu hop véi timg loai thuc pham, sai sé & muc cho phép;

- Mau phai dugc xac dinh ham luong Nitrit trudc khi xac dinh ham lugng Nitrat;

- Thé tich mau hut chinh x4c, phu hop vdéi loai thuc phém;

- Mau thtr dugc chuén bi so bd phi hop véi ting loai thuc pham;

- MAu thir duge loai hét tap chét, dinh mirc chinh x4c va loc;

- Cot Cadimi duoc chuén bj dap Gmg yéu cau phéan tng tao Cadimi va rira Cadimi;

- Kha nang khtr cua cot Cadimi phai dugc kiém tra truéc khi thuc hién véi

mau thtr nghiém;

- Nitrat trong dung dich mau duoc khtr hoan toan thanh Nitrit béng cot Cadimi;

- May so mau dugc khoi dong, dé 6n dinh 15 phit va cai dit cac thong sb phu
hop cho xac dinh ham lugng Nitrit;

- May so mau dugc kiém tra véi nude cat, dam bao do truyén quang phai dat 100%,
do hap thu cua nudce cat phai dat 0;

- Dung dich ddy chuin va mau thir dugc tao mau dang quy dinh;

- Dung dich mau phai dugc dat trong dicu kién 4nh sang va thoi gian nhat dinh
trudc khi do do hap thuy;

- B¢ hip thy cia miu trang, diy chuan ¢ 538nm dugc do chinh xac;

- Pudng chuan biéu dién tuong quan gitra do hap thu va ndng dd nitrit duoc
xay dung ding quy dinh, dam bao tuyén tinh;

- Dé hép thu cua gnﬁu thtr dugc do chinh xdc, trong cung diéu kién nhu khi do

mau trang va day chuan;

- Ham }uqng Nitrit trong dung dich mau do dugc xac dinh chinh xac dua vao
duong chuan;
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- Hé}m luong Nitrat trong mau thir dugce xac dinh chinh xac; sai 1éch két qua
gitra 2 lan phan tich khong dugc vuot qua gidi han 1ap lai cua phuong phap;
- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.
III. CAC KY NANG VA KIEN THUC THIET YEU
1. Ky nang
- Vé sinh thiét bi, dung cu theo diing phuong phép va yéu cu ctia phuong
phap phan tich;
- Lya chon diy du sd luong, ching loai hoa chat ding theo yéu cau cua
phuong phép phan tich;
- Nghién miu dung quy dinh d6i véi timg loai san pham;
- Loai tap chit, dinh muc va loc dung dich thanh thao;
- Chuén bi ¢ot Cadimi va kiém tra kha nang khur cua cdt thanh thao;
- Thuc hién phan ng tao mau day chuin va mau tht thanh thao;
- Dung dudng chuan chuan xac, dam bao tuyén tinh;
- X4ac dinh ham luong Nitrit dua vao duong chuan thanh thao;
- Van hanh thanh thao may so mau, cén phén tich, may nghién, may tron, thiét
bi két tinh;
- Str dung thanh thao phan mém diéu khién nbi voi may so mau;
- Kiém tra may quang phd v6i nudc ct thanh thao;
- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;
- Thuc hién ding cac bién phdp bdo hd lao dong khi lam viéc vdi hoa chit,
thict bi.
2. Kién thirc
- Trinh bay duoc trinh ty cac budc xac dinh ham luong Nitrat bang phuong
phap trac quang;
- M6 ta dugc quy trinh vén hanh va sit dung may so mau, may nghién, can
phan tich, may tron, thiét bi két tinh, phan mém diéu khién ndi voi may so mau;

- Lya chon phuong phap chuan bi mau phu hop véi tinh chat co 1y cua ting
loai thuc pham;

- Giai thich dugc nguyén tic va phuong phap loai tap chat trong dung dich
mau dung xac dinh ham luong Nitrat; nguyén tac va phuong phap tao mau Nitrit;

- M6 ta duoc cach do do hap thu bang may so mau;

- Giai thich dugc nguyén tic va phuong phap khir Nitrat thanh Nitrit bang cot
Cadimu;

- Giai thich duoc muc dich va quy trinh kiém tra kha ning khir cua cot Cadimi;

- Giai thich duoc muc dich cta viée kiém tra may b:?lng nude cit;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham luong Nitrit dwa
vao duong chuan,;
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- Giai thich duoc cac hién tugng bt thuong co thé xay ra va dé xuat duogc cac
bién phéap xur Iy phu hgp trong qua trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May so mau do dugc budc séng 538nm, cuvet, may vi tinh c6 phan mém
di€u khién hoac giady, but vé duong chuan;

- Cén phan tich, may nghién (c6i nghién), may tron, thiét bi két tinh, cot thuy
tinh, bép cach thuy;

- Binh dinh mure, pipét, binh non, phéu thily tinh, diia thuy tinh, cdc, ong dong,
gidy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao hd, tu hut;

- Kaliferoxianua, K&ém acetat, sulfunilamit, N -1 Naphtyl etylen diamin
dihydroclorua, Cadimi Sulfat, D1 - natri EDTA

- Acid acetic bang, Natri borat bao hoa, kém thanh;
- NaNO,, KNO;, HCI dam dac, KMnO, 0,1N; H,SO, 2,04M, dém pH = 9,6 -9,7;

- Tai liéu ky thuat xac dinh ham lugng Nitrat: TCVN 5247 -90, TCVN 6268 -
1: 2007,

- Phiéu ghi két qua phan tich va so6 theo doi.
V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thire danh gia

- Thiét bi, dung cu, hoéa chat dugc chuan bi | Di chiéu véi tai lidu ki thuat
du va dung theo yéu cdu ctia phuong phap

phan tich ngay tir dau

- Khéi lugng miu can phi hop voi timg loai | So sanh, ddi chiéu voi tai ligu ky
thyc pham, sai so khong qua 0,001  |thwat
- Mau phai duoc xac dinh ham lugng Nitrit | Kiém tra két qua ham lugng
{trude khi xac dinh ham lugng Nitrat | Nitritcé trongmau
- Thé tich mau hut chinh xac, phu hgp v6i | So sanh, d6i chiéu véi tai liéu k§
loai thyc pham thuat

- Mau thtr duogc chuan bi so bd phu hop voi | So sanh, ddi chiéu voi tai lidu ky
ting loai thuc pham thuat

- Ham lugng Nitrat dugc xac dinh theo dung | Theo d&i qué trinh thuc hién
quy trinh

- Mau tht duge loai hét tap chit, dinh mirc Quan sat truc tiép nguoi thuc hién
chinh xac va loc

- Cot Cadimi dugc chudn bi dap tmg yéu cau | Quan sat truc tiép nguoi thuc hién
phan tng tao Cadimi va rura Cadimi

- Kha nang khwr cua ¢t Cadimi phai dugc | Quan sat truc tiép nguoi thuc hién
kiém tra trudc khi thuc hién voi mau thir nghiém
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Tiéu chi danh gia

Cach thire danh gia

- Nitrat trong dung dich mau duogc khir hoan
toan thanh Nitrit bang cot Cadimi

-May so mau dugc van hanh theo dung
huéng dan ctia nha san xuat

- M4y so mau dugc khoi dong, dé 6n dinh 15
phut va cai dat cac thong so6 phu hop cho xéc
dinh ham lugng Nitrit

- May so mau dugc kiém tra voi nudc cat,
dam bao do truyen quang phai dat 100%, do
hap thu ctia nudc cat phai dat 0

- Dung dich day chuan va mau thir duoc tao
mauding quydinh

- Dung dich mau phai duoc dat trong diéu

kién anh sing va thoi gian nhat dinh trude
khi do d6 hép thu

-Po hap thu cua miu trang, day chuan ¢
538nm dugc do chinh xac. Két qua do hap
thu cua moi dung dich 1a trung binh cong clia
3 lan do

- Duong chuan biéu dién twong quan gitra do
hap thu va ndng do nitrit duoc xdy dung
dung quy dinh, dam bao tuyén tinh

-bo hap thu cua mau thtr duoc do chinh xac,
trong cung dleu kién nhu khi do mau tring
va day chuan. Két qua do hap thu cua dung
dich mau 14 trung binh cong cua 3 lan do

- Thao tac van hanh va str dung may nghlen
can phan tich, may tron, thiét bi két tinh,
phan mém diéu khién thanh thao

- Thao tac nghién mau loai tap chat, dinh
muc, loc, khir Nitrat bang cOt Cad1m1 thuc
hién phan ung tao mau thanh thao

- Ham lu:ong Nitrit trong dung dich mau do
duogc xac dinh chinh xac dira vao dudng chuin

- Ham lugng Nitrat trong mau thir dugc xac
dinh chinh xéc; sai léch két qua glua 2 lan
phan tich khong dugc vuot qua giol han 1ap
lai cua phuong phap

- Ket qua phan tich dugc ghi chinh xac vao
phiéu ghi két qua va sb luu

Quan sat truc tiép ngudi thuc hién

Quan sat truc tiép nguoi thuc
hién, d6i chidu tai liéu k¥ thuat

Quan sat truc tlep nguoi thuc
hién, kiém tra két qua d6 hép thu

Quan sat truc tlep ngu’or1 thuc
hién, kiém tra dudng chuén thu
du’cyc

Kiém tra cong thuc va két qua
tinh toan, d6i chiéu tai liéu k¥
thuat

Quan sat truc ti€p nguoi thuc
hién, kiém tra phi€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng SO,
Ma so cong viéc: H7

I. MO TA CONG VIEC

Xac dinh ham luong SO, trong cic miu thuc phim bang phuong phap tric
quang (tao mau ‘VO”i 2,2- dinitro -5,5- ditl}iobenzoic apid). Qéc buc')Lc chinh thu:c
hién cong viéc gdm: Chuan bi dung cu, thié€t bi, hoa chat; chuan bi mau; chu:ng cat
SO,; thuc hién phénql'rng voi 2,2- dinitro -5,5- dithjobenzqic acid, do do hap thy;
xay dung duong chuan; doc két qua; tinh todn va bi€u thi két qua ham lugng SO,.

II. CAC TIEU CHi THU'C HIEN

- Khéi lvgng mAu can phu hop véi timg loai thue pham, chinh x4c dén 0,01g;

- Mau thir duge chuan bi phu hop vaéi tung loai thuc phém;

- SO, trong mau dugc chung cat triét dé va khong bi thét thoat;

- SO, chung cat duoc hép thu vao 2,2- dinitro -5,5- dithiobenzoic acid;

- Dung dich sau hap thu phai dé yén trong thoi gian quy dinh;

- Méy so mau dugc khoi dong, dé 6n dinh 15 phut va cai dat cac thong $6 phu
hop cho xé&c dinh ham lugng SO,;

- Mdy so mau dugc kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cta nudc cat phai dat O;

- Day dung dich chuan c6 ndng d6 ting dan trong khoang tuyén tinh cia
duong chuan da khao sat trudéc va dugc tao mau voi 2,2- dinitro -5,5-
dithiobenzoic acid;

-bo hép thu ctua day chuin & 412nm duge do chinh xac;

- Pudng chuan biéu dién tuong quan gitra do hap thy va ham luong SO, duoc
xay dung ding quy dinh, dam bao tuyén tinh;

-bo hép thu ciia mau trrfmg, mau thir duge do chinh xac, trong cung diéu kién
khi do day chuan;

- Ham lugng SO, dugc xac dinh chinh xac dya vao duong chuan;

- Hé}m luong SO, trong mau thtt duge xac dinh chinh xéc; sai léch két qua
gitra 2 1an phan tich khong dugc vugt qua gidi han 1ap lai ctia phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cau cua phuong
phap phan tich;
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- Lva chon dﬁy du sb luong, chung loai hoa chét ding theo yéu cAu cua
phuong phap phan tich;

- Nghién miu ding quy dinh ddi vé6i timg loai san pham;
- Chung cit SO,, hép thu SO, vao 2,2- dinitro -5,5- dithiobenzoic acid thanh thao;
- Chuéan bi day dung dich chuan, tao mau véi 2,2- dinitro -5,5- dithiobenzoic
acid dung quy dinh;
- Dung duong chuin chuin xac, dam bao tuyén tinh;
- Xac dinh ham luong SO, dua vao duong chuén thanh thao;
- Van hanh thanh thao méay so mau, can phén tich, may nghién;
- Str dung thanh thao phan mém diéu khién nbi véi may so mau;
- Kiém tra may quang pho véi nude cét thanh thao;
- Tinh toan két qua theo ding cong thire, xir Iy két qua chinh xéc;
- Thuc hién ding cac bién phdp bdo hd lao dong khi lam viéc vdi hoa cht,
thiét bi.
2. Kién thirc
- Trinh bay duogc trinh ty cac budc xac dinh ham luong SO, bang phuong
phap trac quang;
- M6 ta duoc quy trinh van hanh va su dung may so mau, may nghién, can
phan tich, phan mém diéu khién n61 véi may so mau;
- Lua chon phuong phap chuén bi mau phu hop véi tinh chat co 1y cua timg
loai thuc pham;
- Giai thich duoc nguyén tic va phuong phap chung cit SO, ra khoi mau; tao
mau SO, véi 2,2- dinitro -5,5- dithiobenzoic acid;
- M6 ta duoc cach do do hép thu béng may so mau;
- Giai thich duoc muc dich cua viéc kiém tra may bﬁng nude cat;
- Trinh bay duoc nguyén tic va phuong phap xac dinh ham lugng SO, dua
vao duong chuan;
- Giai thich dugc cac hién tugng bat thuong co thé Xxdy ra va dé xuit duoc céc
bién phap xur Iy phu hop trong qué trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- Mdy so mau do dugc budc song 412nm, cuvet, may vi tinh co phan mém
diéu khién hoac giay, but v€ duong chuan;
- Can phan tich, may nghién (cbi nghién);
- Bo chung cét Kjeldahl, may do pH;

- Binh dinh muc, pipét, binh non, phéu thuy tinh, dlia thy tinh, giéy loc, khan
lau mém;
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- Kep an toan, gang tay, kinh bao hd, tu hut;

- 2,2- dinitro -5,5- dithiobenzoic acid;

- DD NaOH 0,1M; HC1 0,1M; H,SO4 10N;

- Mudi EDTA-2Na, Na,S,03, I, KI;

- Etanol 96%, d¢m phosphate, ho tinh bét, nuéc cit;

- Tai liéu k¥ thuat x4c dinh ham luong SO, bang phuong phap tric quang;

- Phiéu ghi két qua phan tich va sb theo dbi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Thiét bi, dung cu, hoa cl}ét dugec chuin
bi du va ding theo yéu céu cua phuong
phép phan tich ngay tir dau

- Khéi lugng mau can phu hop véi ting
loai thyc pham, chinh xac dén 0,01g

- Mau thir duoc chuén bj phu hop véi ting
loai thuc pham

- Ham luong SO, dugc xac dinh theo dung
quy trinh

- SO, trong mau duoc chung cat triét dé va
khong bi that thoat

- SO, chung cat dugc hdp thu vao 2,2-
dinitro -5,5- dithiobenzoic acid

- Dung dich sau hap thu phai dé yén trong
tho1 gian quy dinh

- Méy so mau dugc khoi dong, dé on dinh
15 phut va cai dat cac thong s6 phu hop
cho xac dinh ham luong SO,

- May so mau duoc kiém tra v&i nude cét,
dam bdo dg truyén quang phai dat 100%,
dd hap thu cta nude cat phai dat 0

- Cuvet su dung phai dugc trang nhiéu 1an
bang dung dich can do

- Ddy dung dich chuan c6 ndng do ting
dan trong khoang tuyén tinh cta duong
chuan di khao sét trude va duge tao mau
v&i 2,2- dinitro -5,5- dithiobenzoic acid

Péi chiéu véi tai lidu ki thuat

Quan sat truc tiép nguoi thuyc hién,
doi chiéu tai liéu k¥ thuat

Quan st truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thire danh gia

- Do hép thu cua day chuan 6 412nm dugc
do chinh xac. Két qua do hap thy cia moi
dung dich 1a trung binh cong ctia 3 1an do

- Buong chuan biéu dién tuong quan gitra
do hap thu va ham lugng SO, d,u’(yc xay
dung diung quy dinh, ddm bao tuyén tinh

-bo hép thu ctia mau tréng, mau thtr dugc
do chinh xac, trong cung diéu kién khi do
diy chuan. Két qua do hap thu cua dung
dich miu 13 trung binh cong cta 3 1an do

- Ham luong SO, dy:qc xac dinh chinh xac
dua vao duong chuan

- Thao tdc van hanh va st dung may
nghién, cén phan tich, bd chung cat
Kjeldahl, may do pH, phan mém diéu
khién thanh thao

- Thao tac chung cét hip thu SO, vao 2,2-
dinitro -5,5- dithiobenzoic acid thanh thao

- Ham lugng SO, dugc xé4c dinh chinh
xéc; sai 1éch két qua gitta 2 1an phan tich
khong duoc vuot quéa gidi han 1dp lai cua
phuong phap

-Két qua phan tich duoc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguodi thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguodi thuc hién,
kiém tra duong chuéan thu duogc

Quan sat truc tiép nguoi thuc hién,
ki€ém tra két qua do hap thu

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat tryc tiép ngudi thuc hi¢n,
kiém tra phi€u va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham luwgng SO,*
Ma so cong viéc: H8

I. MO TA CONG VIEC
Xac dinh ham lugng SO4 bang phuong phap trac quang. Cac budc chinh thyc

hién cong viéc gom Chuén bi dung cu, hoa chit, miu phén tich; pha day dung
dich mau tiéu chuan; do do hap thy, dung dudng chuén, tinh va ghi két qua.

II. CAC TIEU CHIi THU'C HIEN

- Luong mau dugc 1y chinh x4c va xtr Iy pht hop véi loai thuc pham;

- Mau dugc ché hoa véi thude thir glycola va dung dich HCI (1:1) dung quy
dinh;

- Ddy dung dich mau chuan dugc chuan bi, ché hoa véi thude thir glycola va
dung dich HCl (1:1) dting quy dinh;

- May so mau duoc khoi dong, dé 6n dinh 15 phat va cai dit cac thong sé phu
hop cho xac dinh ham lugong SO.~;

- May so mau duoc kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cia nudc cat phai dat 0;

- Day chl}én, mau ‘thfr d,u’(yc do do hép thu & 364nm chuép xac; moi dung dich
duoc do do hap thu 3 lan, két qua 1a trung binh cong cta cac lan do;

- Puodng chuén biéu dién twong quan gitta o hap thu va ham lugng SO,” dugc
xay dung ding quy dinh, du’O’ng chuan thu dugc tuyén tinh;

- Ham lugng SO,* cia mau do duge xéac dinh chinh xac dya vao duong chuén;

- Ham luwong SO,> dugc x4c dinh chinh xac; két qua giita 2 1an phan tich
khong duoc vuot qué gidi han 1ap lai cua phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu ciu ctia phuong
phap phan tich;

- Lya chon day du sb luong, chung loai hoa chat ding theo yéu cau cua
phuong phép phan tich;

- Pha day dung dich mau chuan thanh thao;

- Ché héa mau thanh thao;

- Dung dudng chuan chuan xac, dam bao tuyén tinh;
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- Xac dinh ham luong SO, dua vao duong chuéan thanh thao;

- Van hanh thanh thao may so mau;

- Kiém tra may quang phd v&i nudc cat thanh thao;

- Tinh toan két qua theo dung cong thirc, xtr Iy két qua chinh xac;

- Thuc hién ding cac bién phdp bao ho lao dong khi lam viéc vdoi hoda cht,

thiét bi.

2. Kién thirc

- Trinh bay duogc trinh ty cac budc xac dinh ham lugng SO,> bang phuong
phap trac quang;

- M6 ta dugc quy trinh van hanh may so mau;

- Giai thich dugc nguyén tac va phuong phap xac dinh ham luong SO,” bing
phuong phép trac quang;

- M6 ta duoc cach do do hﬁ,.p thu bﬁng may so mau;

- Giai thich dugc cac hién tuong bat thuong co thé xay ra va dé xuat duoc cac
bién phép x1r Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May so mau do dugc budc song 364nm, cuvet co bé day 5-10cm;

- Ci str, sang lua, mang loc N°4;

- Binh dinh mtrc 100ml; pipet 1m, 2ml, 10ml; ng dong;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- Thudc thir glycola, nude cat;

- DD K;S0, (0,5mg/ml); BaCl, 5%; AgNO; 1,7%; HCI (1:5), (1:1);

- Tai liéu k¥ thuat xac dinh ham luong SO,> bang PP tric quang;

- Phiéu ghi két qua phan tich va s6 theo dbi.

V. TIEU CHI VA CACH THU'C PANH GIA KY NANG

Tiéu chi danh gia Cach thirc danh gia

- Thiét bi, dung cu, héa chat duoc chuan bi | Dbi chiéu véi tai liéu ki thuat
du va dang theo yéu cau cua phuong phap
phan tich

- Ham luong SO,* dugc xac dinh theo | Theo doi qué trinh thyuc hién
ding quy trinh

- Luong mau lay chinh xéac, pht hop véi | Quan sat truc tiép ngudi thyuc hién,
loai thuc pham doi chiéu tai li¢u k¥ thuat

- Miu duogc ché hoéa véi thube thir glycola | Quan sat truc tiép ngudi thuc hién
va dung dich HCI (1:1) ding quy dinh
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Tiéu chi danh gia

Cach thirc danh gia

- Day dung dich mau chuan dugc chuan bi,
ché hoa véi thude thur glycola va dung dich
HCI (1:1) dung quy dinh

- May so mau duogc khéi dC)n’g, dé 6n dinh
15 phut va cai dat cac thong so6 phu hop cho
xéac dinh ham lugng SO,

- May so mau duoc kiém tra v&i nude cét,
dam bao do truyén quang phai dat 100%, do
hap thu cua nudc cat phai dat 0

- Cuvet su dung phai dugc trang nhiéu lan
bang dung dich can do

- Day chuan, mau thir dugc do do hap thu &
364nm chuén xac; mdi dung dich duoc do
d6 hap thu 3 1an, két qua 1a trung binh cong
cuia cac lan do

- Puodng chuan biéu dién twong quan giita
d6 hap thu va ham luong SO, duoc xdy
dung dung quy dinh, duong chuan thu dugc
tuyén tinh

\ 2- 9 X 4
- Ham lugng SO,” cia mau do duoc xac
dinh chinh xac dya vao dudng chuan

- Ham luong SO4* dugc xéc dinh chinh
xac; két qua gitta 2 lan phan tich khong
dugc vuot qua gidgi han 1ap lai cua phuong

- Két qua phan tich duoc ghi chinh xac vao
phiéu ghi két qua va s6 luu

Quan st truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuce hién,
doi chi€u tai liu ky thuat

Quan sat truc tiép ngudi thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan thu duoc

Kiém tra cong thirc va két qua tinh
todn, doi chiéu tai licu k¥ thuat

Quan sat tryuc tiép nguoi thuc hién,
kiém tra phiéu va so luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh d¢ duc
Ma so cong viéc: H9

I. MO TA CONG VIEC
Xac dinh do duc bang phuong phap trac quang. Cac budce chinh thyc hién cong

viéc gdm: Chuan bi dung cu, hoa chat, miu phan tich; pha diy dung dich tiéu
chuén; do d6 hip thu, dung duong chuén, tinh va ghi két qua.

II. CAC TIEU CHIi THUC HIEN

- Thé tich mau hat chinh xAac, phu hop véi loai thuc phém;

- Mau duoc do d6 duc trong vong 24 gio sau khi ldy mau

- Diy huyén phu tiéu chuan dugc chuén bj tir Kaolin (hay trepen) dung quy
dinh, ddm bao huyén phu khong bi lang sau 3 ngay dém:;

- May so mau dugc khoi dong, dé 6n dinh 15 phit va cai dit cac thong sb phu
hop cho xac dinh d6 duc;

- May so mau dugc kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cia nudce cat phai dat 0;

- Day huyén phu tiéu ch}lém, mﬁu‘thfr (;Iu’(yc do do hép thu & 530nm chuép Xac;

moi1 dung dich dugc do dd hap thu 3 1an, két qua 1a trung binh céng cua cdac lan do;

- Puong chuan biéu dién twong quan gitta do hap thu va nong d6 huyén phu

trong ddy tiéu chuan duoc xay dung dung quy dinh, dudng chuan thu duoc tuyén
tinh;

- Do duc ctia mau do duoc xac dinh chinh x4c dwa vao duong chuén;

- Do duc duge xéac dinh chinh xéc; két qua gitra 2 lan phan tich khong duoc
vuot qua gidi han 1dp lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo ding phwong phap va yéu cau cua phuong
phap phan tich;

-Luya chon diy du sb luong, ching loai héa chit dung theo yéu ciu cua
phuong phép phan tich;

- Pha day dung dich huyén phu tiéu chuin tir Kaolin (hay trepen) thanh thao;

- Bao quan dung dich huyén phu ding quy dinh;

- Dyng dudng chuan chuan xac, dam bao tuyén tinh;
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- Xac dinh d6 duc dua vao duong chuin
- Van hanh thanh thao may so mau;

- Kiém tra may quang pho v6i nudce cat;

- Tinh toan két qua theo daing cong thic,

thanh thao;

xtr 1y két qua chinh x4c;

- Thuc hién dung céac bi¢n phap bao ho lao dong khi lam viéc vdi hoda cht,

thiét bi.
2. Kién thire

- Trinh bay dugc trinh tir cac bude xac dinh d6 duc bang phuong phap tric quang;

- M6 ta dugc quy trinh van hanh may so

mau;

- Giai thich dugc nguyén tic va phuong phap xac dinh d6 duc bang may so mau;

- M6 ta dugc cach do do hﬁ,.p thu bﬁng may so mau;

- Trinh bay duoc nguyén tic va phuong phap xac dinh do duc dwa vao dudng

chuan;

- Giai thich dugc céc hién tugng bat thuong co thé Xdy ra va dé xut duogc céc
bién phap xtr Iy phu hop trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May so mau do duoc budce song 530nm, cuvet cd bé day 5 - 10cm;

- Coi str, sang lua, mang loc N°4;

- Binh dinh mirc¢ 100ml; pipet 1m, 2ml, 10ml; éng dong;

- Kep an toan, gang tay, kinh bao ho, tu hut;

- Kaolin (hay trepen);
- Chloroform, dung dich HgCl, bao hoa;

- Tai liéu k¥ thuat xac dinh d6 duc bang phuong phap tric quang;

- Phiéu ghi két qua phan tich va s theo dbi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa chét duoc chuin
bi du va ding theo yéu céu cua phuong
phap phan tich ngay tur dau

- Thé tich n}ﬁu hut chinh x4c, phu hgp voi
loai thuc pham

- By duc duoc xac dinh theo dung quy
trinh

- Mau duoc do do duc trong vong 24 gio
sau khi lay mau

Pbi chiéu véi tai lidu ki thuat

Kiém tra ho so lay mau
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Tiéu chi danh gia

Cach thirc danh gia

- Day huyén phu tiéu chuan duoc chuan
bi tir Kaolin (hay trepen) ding quy dinh,
dam bao huyén phu khong bi lang sau 3

- May so mau dugc khoi dong, (ﬁé 6n dinh
15 phut va cai dat cac thong s6 phu hop
cho xac dinh do duc

- May so mau dugc kiém tra v&i nuée cit,
dam bdo dg truyén quang phai dat 100%,
do hap thu cta nudce cat phai dat 0

- May so mau dugc kiém tra voi nudce cat
trudc khi do mau

- ‘Cuvet sur dung duoc trang nhiéu 1an
bang dung dich can do

- Dy huyén phu tiéu chuan, mau thu
duoc do do hép thu & 530nm chuin xAc;
mdi dung dich dugc do do hip thu 3 lan,
két qua 13 trung binh cong cla cac 1an do

- Duong chuan bleu dién tuong quan gitra
d6 hap thu va nong do huyén phu trong
diy tiéu chuan dugc xay dung ~dung quy
dinh, duong chuan thu dugc tuyén tinh

- D6 duc ctia mau do duoc xac dinh chinh
xac dua vao duong chuan

- Thao tac pha day dung dich huyén phu
tiéu chuan thanh thao

- PO duc dugc xéc dinh chinh xdc; két

qua gitta 2 1an phan tich khong dugc vuot
qué gi6i han 1ap lai cua phuong phap
- Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién,
kiém tra dung dich huyén phu tiéu
chuan

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién,
ki€m tra duong chuan thu dugc

Kiém tra cong thuc va két qua tinh
todn, doi chiéu tai licu k¥ thuat

Quan sat truyc tiép nguoi thuc hién,

kiém tra phi€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong vi¢c: Xac dinh ham luwgng acid ascorbic (Vitamin C)
Ma s0 cong viéc: H10

I. MO TA CONG VIEC

Xac dinh ham luong acid ascorbic (Vitamin C) bang phuong phap trac quang.
Cécvbu’éc c~hinh th}_IC hién cong viéc gobm: Chuan bi thiét bi, dung cu, hoa ché}t;
chuan bi mau; chiét acid ascorbic; khir 2,6 dicolphenolindophol (dung dich thu6e
nhu,cf)m‘mélu) bang acid ascorbic; do phf) luong 2,6 dicolphenolipdophol du sau khi
chiét bang xylen; xay dung dudng chuan; tinh todn va biéu thi két qua.

II. CAC TIEU CHIi THUC HIEN

- Khdi lugng mau can phu hop véi timg loai thuc pham, sai s khong vuot qué
muc cho phép;

- Mau thir dugc chuan bi phu hop véi ting loai thuc pham;

- Acid ascorbic trong mau duoc chiét triét dé va khong bi thét thoat;

- Dung dich thudc nhudém mau duoc chuin hoa dang quy dinh;

- Acid ascorbic ctia miu thir dugc dung dé khir dung dich thuéc nhuém mau 2,6
dicolphenolindophol du;

- Luong du 2,6 dicolphenolindophol dugc tach hoan toan khoi dung dich sau
phan tng bang Xylen;

- Méy so mau dugc khoi dong, dé 6n dinh 15 phut va cai dat cac thong ) phu
hop cho xac dinh ham lugng acid ascorbic;

- Mdy so mau dugc kiém tra v6i nudc cat, dam bao do truyén quang phai dat 100%,
do hap thu cta nudc cat phai dat O;

- Day dung dich chuan dugc chuén bi vi lugng dung dich thubc nhuém mau
tang dan, dung acid ascorbic chuan dé khur va tach luong thuéc nhudém du;

- Do hap thy cia thubc nhudém du trong diy chuan ¢ 500nm duoc do chinh xéc;
moi dung dich dugc do do hap thu 3 1an, két qua 1a trung binh cdng cua cac lan do;

- Pudng chuan biéu dién tuong quan giita do hap thu va thé tich thuéc nhuém
da cho vao trong day chuan duoc xay dung ding quy dinh, dam bao tuyén tinh;

-bo hép thu ctia mau tréng, cua luong thudc nhudm du khi khtr bdi mau thu
duoc do chinh x4c, trong cung di€u ki¢n khi do day chuan; moéi dung dich dugc do
do hap thu 3 lan, két qua la trung binh cdng cua cac lan do;

- Luong thudc nhudm du dugce xac dinh chinh xac dya vao duong chuan,;

- Ham lugng acid ascorbic dugc xac dinh chinh xéc; sai 1éch két qua gitra 2 lan
phan tich khong dugc vuot qua gioi han 1dp lai cia phuong phép;
- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.
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III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu ciu cia phuong
phap phan tich;

- Lwa chon day du sb luong, chung loai hoa chat dung theo yéu ciu cua
phuong phap phan tich;

- Déng nhat mau thanh thao;

- Chiét acid ascorbic thanh thao;

- Chuén hoéa dung dich thudc nhudém mau thanh thao;

- Khtr dung dich thudc nhudm mau bﬁng acid ascorbic, tach lugng thube
nhudm du thanh thao;

- Po do hép thu ctia mau tréng, day chuin, mau thir chuén xac;
- Dung duong chuan chuan xac, ddm bao tuyén tinh;
- Van hanh thanh thao may so mau, can phan tich, my nghién, may ly tm;
- Str dung thanh thao phan mém diéu khién néi véi may so mau;
- Kiém tra may quang phd voi nude ct;
- Tinh toan két qua theo ding cong thirc, xir Iy két qua chinh x4c;
- Thuc hién dang céc bi¢n phap bado ho lao dong khi lam viéc voi hoa chit,
thict bi.
2. Kién thirc
- Trinh bély’ duoc trinh ty cac budc xac dinh ham lugong acid ascorbic béng
phuong phép trac quang;
- M6 ta duoc quy trinh véan hanh va cach su dung may so mau, may nghién,
can phan tich, may ly tam, phan mém diéu khién ndi véi may so mau;

- Lya chon phuong phap chuan bi mau phu hop véi tinh chat co 1y cua ting
loai thuc pham,;

- Giai thich nguyén tic va phuong phap chuan hoa thudc nhuém mau;

- Giai thich dugc nguyén tac va phuong phap chiét acid ascorbic ra khoi mau;
khtr thuéc nhudm mau bang acid ascorbic; tach thude nhuém du;

- M6 ta duoc cach do do hap thu bang may so mau;

- Giai thich duwoc muc dich cta viée kiém tra may béng nude cit;

- Giai thich duoc cac hién tugng bat thuong co thé xay ra va dé xuat dugc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May so mau do duogc budc song 500nm, cuvet, may vi tinh c6 phan mém
di€u khién hodc gidy, but vé duong chuan;
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- Can phan tich, may trén mau, mdy ly tAm;

- Bép céch thuy;

- Binh dinh murc, pipét, binh nén, phéu thiy tinh, diia thuy tinh, giéy loc, khan
lau mém;

- Kep an toan, gang tay, kinh bao hd, tu hut;

- Bém Natri acetat pH = 4; CH;COOH 2% (metaphosphoric acid/acetic acid);

- Acid ascorbic dung dich chuan 1g/l;

- 2,6 dicolphenolindophol; xylen;

- Nudc cét;

- Tai liéu k¥ thuat xac dinh ham luong acid ascorbic bang phuong phéap tric
quang TCVN 6427: 1998;

- Phiéu ghi két qua phan tich va so theo doi.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thure danh gia

- Thiét bi, dung cu, hoa chit duoc chuan bi | Pbi chiéu véi tai liéu ki thuat
du va dang theo yéu cau cua phuong phap
phan tich ngay tir dau

- Khéi lugng mﬁu can phu hop vaéi tung loai | Theo doi qua trinh thuc hién
thuc pham, sai s6 khong vuot qua murc cho phép

- Mau thtr dugc chudn bi phu hop véi ting | So sanh, d6i chiéu voi tai lieu ky
loai thuc pham thuat

- Ham lugng acid ascorbic dugc xac dinh | So sénh, dbi chiéu véi tai lidu ky
theo dung quy trinh thuat

- Acid ascorbic trong mau duoc chiét triét | So sanh, dbi chiéu voi tai lieu ky
dé va khong bi that thoat thuat

- Dung dich thudc nhudm mau duoc chuan Quan sat truc tiép nguoi thyc hién

hoadungquydiwh
- Acid ascorbic cua mau thir dugc dung dé Quan sat truc tiép nguoi thyc hién
kht dung dich thuéc nhudm mau 2,6
dicolphenolindophol du

- Luong du 2,6 dicolphenolindophol duoc | Quan sét truc tiép nguoi thuc hién
tach hoan toan khoi dung dich sau phan tng
bang Xylen

- May so mau dugc khéi dong, dé 6n dinh | Quan sat truc tiép nguoi thuc
15 phut va cai dat cac thong s6 phu hgp cho | hién, doi chi€u tai liéu k¥ thuat
xac dinh ham lugng acid ascorbic
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Tiéu chi danh gia

Cach thire danh gia

- May so mau duogc kiém tra v&i nuée cat,
dam bao do truyén quang phai dat 100%, do
hap thu cta nudc cat phai dat 0

- Cuvet st dung duoc trang nhiéu 1an bang
dung dich can do

- Day dung dich chuan dugc chuan bi véi
luong dung dich thuéc nhuém mau ting
dan, dung acid ascorbic chuan dé khur va
tach luong thudc nhuém du

- Do hép thy cua thudc nhudém du trong diy
chuan & 500nm duoc do chinh xac; mdi
dung dich dugc do do hap thu 3 1an, két qua
1a trung binh cong cua cac lan do

- Pudng chuan biéu dién tuong quan giita
do hép thu va thé tich thudc nhudém di cho
vao trong diy chuan duoc xay dung ding
quy dinh, dam bao tuyén tinh

- B6 hip thu cia mau tring, cta luong thude
nhuém du khi khir boi mau tht dugc do
chinh xac, trong cung diéu kién khi do diy
chuan; moi dung dich dugc do do hélp thu 3
1an, két qua 1a trung binh cong cta cac lan do

- Luong thuéc nhuom du duogc xéac dinh
chinh xac dua vao duong chuan

- Thao tac van hanh va st dung can phan
tich, may tron mau, may ly tdm, phan mém
diéu khién thanh thao

- Thao tac chiét acid ascorbic, chuin hoa
thudc nhudm, thuc hién phan trng khir thuoc
nhuom, tach thuoc nhuom du thanh thao

- Ham lugng acid ascorbic dugc xac dinh
chinh xac; sai 1éch két qua gitra 2 1an phan
tich khong duoc vuot qué gidi han 1ap lai
cua phuong phép

- Két qua phan tich dugc ghi chinh x4c vao
phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép ngudi thuc
hién, ki€ém tra két qua dd hap thu.

Quan sat truc tiép nguodi thuc
hién, ki€ém tra duong chuan thu
duoc

Quan sat tryc tiép nguoi thuc
hién, ki€ém tra két qua do hap thu

Kiém tra cong thirc va két qua
tinh toan, doi chicu tai li¢u k¥
thuat

Quan sat tryc tiép ngudi thuc

hién, ki€m tra phiéu va s6 luu




CONG BAO/S6 183 + 184/Ngay 03-03-2012 63

TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng Hg
Ma so cong viéc: I1

I. MO TA CONG VIEC
Xac dinh ham luong Hg trong LTTP bang phuong phap quang phd hap thu
nguyén tu khong ngon ltra. Cac bude chinh thuc hién cong viée gom: Chuan bi

thiét bi, dung cu, hoa chat; chuan bi miu; phan hity miu, do d¢ hip thu miu tring,
day chuan, miu thtr, dung duong chuén; tinh toan va biéu thi két qua.

II. CAC TIEU CHi THU'C HIEN

- Khéi lvgng miu can ding quy dinh, sai s6 khong vugt qua mic cho phép;

- Mau dugc phan huy hoan toan va khong bi that thoat trong qua trinh xir 1y;

- May quang phé hap thu nguyén tr duge van hanh theo ding huéng dan cua
nha san xuat;

- Cac thong sd can thiét cho xac dinh Hg bang may quang phd hip thy nguyén
tir duoc cai dat chinh xac;

- biéu kién lam viéc cua thiét bi phai dugc tdi vu;

- Mau phai duoc khir bang dung dich khir trude khi do do hap thu;

- Dﬁchhgén dugc chuan bi dam bao dung yéu cau cho phép do bang may
quang pho hap thu nguyén tu va duge khur bang dung dich khur truée khi do dd
hap thy;

- D6 hip thy cta miu trang, ddy chuin ¢ 253,7nm dugc do ding quy trinh;

- Pudng chuan biéu dién tuong quan gitra do héap thu va ham luong Hg dugc
xay dung dung quy dinh, dam bao tuyén tinh;

- D% hép thy ctia mau thir dugc do trong cing diéu kién nhu khi do mAu tréng
va day chuan;

- Ham luong Hg trong mau do dugc x4ac dinh chinh x4c dua trén dudng chuén;

.- Ham lugng Hg trong mAu phan tich duoc xac dinh chinh xéc; két qua giita 2
lan phan tich khong duoc 1éch qua gidi han 1ap lai cua phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo ding phuong phap va yéu cau cua phuong
phép phan tich;

- Lua chon diy du sb luong, ching loai hoa chat ding theo yéu cau cua
phuong phép phan tich;
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- Nghién mau ding quy dinh ddi véi timg loai san pham;
- Phan hity mau thanh thao;
- Khtr dung dich mau trudc khi do do hép thu thanh thao, thao tac cho hoa
chat vao binh phan hity nhanh chong va khéo 1éo;
- Po d6 hap thuy miu trang, ddy chuan, mau thir bang may quang phd hip thu
nguyén tur thanh thao;

- Dyng duong chuan biéu dién twong quan giita do hdp thu va ham luong Hg
chuan xac;
- X4c dinh ham lugng Hg trong miu do dwa vao dudng chuin chuén xac;
- Véan hanh thanh thao may quang phd hip thu nguyén tir, can phan tich, may
nghién, thiét bi ngung;
- Str dung thanh thao phan mém diéu khién két nbi véi may quang phd hap thy
nguyén tu;
- Tdi wu cac diéu kién 1am viéc cua thiét bi chuin xéc;
- Piéu chinh tdc d6 khi & dau ra ciia bom mang va thoi gian cap khi thanh thao;
- Vé sinh, ngimg hoat dong cua thiét bi quang phd hap thu nguyén tir thanh thao;
- Tinh toan két qua theo diing cong thirc, xir Iy két qua chinh x4c;
- Thuc hién dang céac bi¢n phap bao hd lao dong khi lam viéc véi hoa chit,
thict bi.
2. Kién thirc
- Trinh bay dugc trinh ty cac bude xac dinh ham lugng Hg bang phuong phap
quang pho hap thu nguyén ti;
- Mo ta dugc quy trinh van hanh va sir dung may quang pho hap thu nguyen

to, may nghlen can phan tich, thiét bi ngung, phan mém diéu khién két ndi voi
may quang pho;

- Giai thich dugc nguyén tic va phuong phap phan huy mau dé xac dinh ham
lugng Hg; khir mau trude khi do d6 hap thu; nguyén tic xac dinh do hip thu bang
may quang phd hip thu nguyén tu;

- Giai thich dugc muc dich cua viéc diéu chinh may quang phd vé 0;

- Giai thich dugc cac yéu t6 anh huéng dén diéu kién lam viéc t0i wu cua thiét
bi va phuong phap to1 vu diéu kién lam viéc;

- Nhan biét duoc dau hiéu thiét bi & diéu kién hoat dong tbi uu;

- M ta dugc cach khir mau bang dung dich khir, cach do do hép thy;

- Trinh bay dugc nguyén tic va phuong phap xac dinh ham lwong He dya vao
duong chuan;

- Giai thich duogc cac hién tugng bat thuong co thé x4y ra va dé xuit dugc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.
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IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- May quang phd hap thu nguyén tir do dugce & bude song 253,7nm c6 trang bi

cuvet do khi va cac phu kién kém theo, may vi tinh c6 phan mém di€u khién ndi

vO1 may quang pho;
- Bom mang;

- Can phan tich, may nghién mau, thiét bi ngung (hoic bd sinh han) c6 dau

ndi nham;

- Binh phan huy, manh chdng trao, bi thuy tinh;
- Binh dinh mirc, pipét, binh non, 6ng dong, phéu thiy tinh, diia thuy tinh,

gidy loc, khin lau mém;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- DD thay ngan chuan 1,000pg/1; 1pg/l;

- HzSO4 98%, SM, 9M, HNO3 7M, HCIO4, [(NHon)QHQSO4],
- Mg(ClO,),, NaCl, SnCl,, Na, MoOy 2%, nudc cét;
- Tai lidu k¥ thuat xac dinh ham luong Hg bang phuong phép quang phd hip

thu nguyén tir: TCVN 7604: 2007;

- Tai liéu k¥ thuat caa hé thdng quang phd hap thu nguyén tir;

- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa chat dugc chuén bi
du va ding theo yéu cau cua phuong phap
phan tich ngay tir dau

- Khoi lwong mau can ding quy dinh, sai so
khéng vuot qua muc cho phép

- Mau dugc phan huy hoan toan va khong bi
that thoat trong qua trinh xtr ly, thoi gian va
cac muac do dun mau & mdi lan phai ding

- Mau sau khi phan huy phai dugc lam ngu01
dén nhiét d6 phong va dinh mac chinh xac

- Ham lugng Hg duoc xac dinh theo dung
quy trinh

- Khoi luong mau can ding quy dinh, sai so
khong qua 0,1¢g

- May quang phd hap thy nguyen tir duge van
hanh theo dung hu’O’ng dan ctia nha san xuat

- Cac thong 5O can thlet cho xac dinh Hg
bang may quang phd hap thu nguyén tir duoc
cai dat chinh xac

Dbi chiéu véi tai lidu ki thuat

So sanh, d6i chiéu véi tai liéu ky
thuat

Quan sat truc tlep nguoi thuc
hién, ddi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc
hién, ddi chiéu tai liéu k§y thuat

Quan sat truc tiép nguoi thuc
hién, d6i chiéu voi tai liéu ky
thuat
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Tiéu chi danh gizi

Cach thire danh gia

- Dleu kién lam viéc cua thiét bi phai duoc
t6i wu

- Téc d6 dau ra cia bom dugc diéu chinh &
muc 2 lit khi/phl’lt

- Thoi gian cap khi phai dugc diéu chinh dé
thu dugc do hap thu to1 da

- Méu phéai dugc khtr bang dung dich khur
trude khi do d6 hap thy

- Day chuan duoc chuan bi dam bao dlng
yéu cau cho phep do bang may quang pho
hap thu nguyén tir va dugc khur bang dung
dich khtr truée khi do do hap thu

-Po hap thy cua miu trang, ddy chuan o
253, 7nm dugc do dung quy trinh. Gia tri do
hap thu cua m01 dung dich mau 1a trung binh
cong cua 3 1an do

- Puodng chuan biéu dién twong quan gitra do
hap thu va ham luong Hg dugc xady dung
dung quy dinh, dam bao tuyén tinh

-bo hép thu cia mau thir duge do trong
cung di€u ki¢n nhu khi do mau tring va day
chuan. Gia tr1 do hap thy cua dung dich mau
1a trung binh cong cua 3 1an do

- Thao tac van hanh va st dung can phén
tich, may nghlen thlet bi pha mau, phan
mem diéu khién két ndi véi may quang phod
chuan xéc

- Thao tac chinh may quang phd vé 0, thdi
khi, cho hoa chat vao binh phan huy de khtr
mau nhanh chéng, khéo 1éo va chuan xac

- Thao tac v€ sinh, ngu’ng hoat dong cua may
quang pho hap thu nguyen tu thanh thao

- Ham lu:ong Hg trong mau do duoc xac dinh
chinh xac dya trén duong chuan

- Ham luong Hg trong mau phan tich duogc
xac dinh chinh xac; két qua glu:a 2 lan phan
tich khong duoc 1éch qua gidi han 13p lai cua
phuong phap

- Ket qua phan tich dugc ghi chinh xac vao

phiéu ghi két qua va sb luu

Quan sat tric tiép nguoi thuc hién

Quan sat truc t1ep nguoi thuc
hién, kiém tra két qua d6 hép thu

Quan sat truc tiép nguoi thuc
hién, kiém tra duong chuin thu
dugc

Quan sat tryc tlep nguoi thuc
hién, kiém tra két qua d6 hap thu

Kiém tra cong thirc va két qua
tinh toan, dbi chiéu tai liéu ky
thuat

Quan sat tryc ti€p nguoi thuc
hién, kiém tra phicu va so luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng As
Ma s0 cong viéc: 12

I. MO TA CONG VIEC

Xac dinh ham luong As trong LTTP bing phuong phap quang phd hip thu
nguyen tir. Cac budc chinh thuce hién cong viée gém Chuén bi thiét bi, dung cu,
hoa chét; chuan bi mau; phan huy mau; do do hap thu mau trang, diy chuin, mau
thir; dung dudng chuan; tinh toan va biéu thi két qua ham lugng As.

II. CAC TIEU CHi THU'C HIEN

- Khdi lvgng mau can ding quy dinh, sai s khong vugt qua muc cho phép;

- Mau duoc phan huy hoan toan va khong bi that thoat trong qué trinh xtr 1y;

- Dung dich mau sau phan huy duogc dinh muc chinh x4c;

_ - Dung dich day churfln, mau thr duge chuan bi dung yéu cau cho phép do

bang may quang phd hap thu nguyén tu;

- May quang phé hip thu nguyén tir duoc van hanh theo dung hudng dan cua
nha san xuat;

- Pén Catod rong As va cac thong s6 can thiét dé xac dinh As duoc cai dit
chinh xac;

- biéu kién lam viéc cua thiét bi phai dugc tdi vu;

- Asen trong miu chuan va mau thtr phai dugc chu}fén vé dang AsH; nho chét
khir NaBH, 4% trong binh hidrua hoa trudc khi do do hap thy;

-bo hép thu ciia mau tréng, day chuin & 522nm duge do chinh xéc;

- Pudng chuén biéu dién tuong quan gilra do h:é'lp thu va ham luong As dugc
xay dung ding quy dinh, dudng chuan thu dugc tuyén tinh;

-bo hép thu ciia mau thir dugce do chinh x4c, trong cung diéu kién nhu khi do
mAu trang va diy chuan;

- Ham luong As trong mau do dugc x4ac dinh chinh x4c dua trén dudng chuén;

- Ham luong As trong mau thir dugc xac dinh chinh xAc; két qua gitra 2 lan
thir nghiém khong dugc vuot qué gidi han 1ap lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cau cua phuong
phap phan tich;

- Lua chon diy du sb luong, chung loai héa chat dung theo yéu ciu cua
phuong phap phan tich;
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- Nghién miu ding quy dinh ddi v6i timg loai san pham;

- Phan hity mau thanh thao;

- Po d6 héap thy miu tring, diy chuin, mau thir baing may quang pho hép thu
nguyén tur thanh thao;

- Dung dudng chuén trén phan mém diéu khién thanh thao;

- X4c dinh ham lugng As trong mau do dua vao duong chuén chuén xac;

- Van hanh thanh thao may quang phd hip thu nguyén tir, can phan tich, may
nghién, thiét b1 pha mau;

- Str dung thanh thao phan mém diéu khién két ndi v6i may quang phd hap thy
nguyén tu;

- T6i wu céc dicu kién lam viéc cta thiét bi chuén xéc;

- Lép dén, diéu chinh ty 1€ khi, danh Iura chun xac;

- V¢ sinh, ngig hoat dong ctia thiét bi thanh thao;

- Tinh toan két qua theo diing cong thirc, xir Iy két qua chinh x4c;

- Thuc hién ding cac bién phdp bdo hd lao dong khi lam viéc vdi hoa cht,

thiét bi.

2. Kién thirc

- Trinh bay duoc trinh ty cac budc xac dinh ham luong As bang phuong phap
quang pho hap thu nguyén t;

- M6 ta dugc quy trinh van hanh va sir dung may quang pho hap thu nguyen

tor, may nghlen can phan tich, thiét bi pha mau, phan mém diéu khién két ndi voi
may quang pho;

- Giai thich dugc myc dich cua viée diéu chinh may quang phd vé 0 khi hut nudc;

- Gidi thich dugc céc yéu t6 anh huéng dén diéu kién lam viéc t6i wu cia thiét
bi va phuong phap to1 vu diéu kién lam viéc;

- Nhan biét dugc du hiéu thiét bj ¢ diéu kién hoat dong tdi wu;

- M6 ta dugc cach khir mau b.';“mg dung dich khir NaBH,, cach do do hép thu;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham lugng As dua vao
duong chuan;

- Giai thich dugc nguyén tic va phuong phap phan huy mau dé xac dinh ham
luong As; nguyén tac xac dinh d hap thu bang may quang pho hap thu nguyén tir;

_ - Phan tich dugc nguyén nhan cua cac hién tuong bét thudng c6 thé xay ra va
dé xuat dugc cac bién phap xu ly phu hop trong qua trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
. - May quang phd hip thu nguyén tir do duoc 0 budc séng 522nm c6 trang bi
day du cac phu kién kém theo, may vi tinh ¢6 phan mém diéu khién ndi voi may
quang pho;
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- Can phan tich, may nghién mau, bd pha mau, binh Kjeldahl, binh hidrua hoéa;

- Micropipet, bi thuy tinh;

- Binh dinh muce, pipét, binh non, 6ng dong, phéu thiy tinh, diia thuy tinh,

gidy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- Khi N, tinh khiét quang phd;
- DD As chuén 10pg/l1;
- H,S04, HNOs, HCI (1:1);

- MgCl, 1M, KI 10%, NaBH, 4%, (NH,),C,0, bdo hoa, nudc cit;
- Tai liéu k¥ thuat xac dinh ham lugng As bang phuong phap quang phd hap

thu nguyén tu: TCVN 5780: 1994;
- Tai liéu k¥ thuat caa hé thong;
- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thurc danh gia

- Thiét bi, dung cu, h()q chit duoc chuén bi
du va ding theo yéu céu cua phuong phap
phan tich ngay tir dau

- Khéi lwong méu cin dung quy dinh, sai so
khong qua 0,1¢g

- Ham lugng As dugc xac dinh theo dung
quy trinh

- Mau duoc phan hiy hoan toan va khong bi
that thoat trong qua trinh xur ly

- Dung dich,mﬁu sau phan huy phai duoc
lam ngudi dén nhi¢t do phong va dinh mirc
chinh xéc

- Dung dich day chuan, mau thtr duogc chuan
bi ding y€u céu cho phép do bang may
quang pho hap thu nguyén tir

- May quang pho hép thu  nguyén tr dugc van
hanh theo dung huéng dan ciia nha san xudt

-Pén Catod rdng As va cac thong sb can
thiét dé xac dinh As duoc cai dat chinh xac

- bicu kién lam vi¢c cua thiét bi phai dugc
to1 uu

Péi chiéu véi tai lidu ki thuat

Quan sat truc tiép nguoi thuc hién,
so sanh, doi chiéu véi tai liéu ky
thuat

Quan sat truc tiép ngudi thyc hién,
doi chiéu tai liéu k¥ thuat
Quan sat truc tiép nguoi thuc hién,
d6i chiéu tai lidu k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Ty 1& khi cép vao thiét bi phdi duoc diéu
chinh thich hop de danh lura

- Thoi gian cap khi phai duoc diéu chinh dé
thu dugc do hap thy tbi da

- May quang phd dugc diéu chinh vé 0 khi
hat nude

- Asen trong mau chuan va mau tha phai
duoc chuyén vé dang AsHj; nho chat khu
NaBH, trong binh hidrua héa truéc khi do
d6 hap thu

- Do hap thu cia mau tring, diy chuan &
522nm dugc do ding quy trinh. Gid tri d§
hap thu cia mdi dung dich miu 1a trung
binh cong cua 3 1an do

- Puong chuan biéu dién twong quan gitra do
hép thu va ham luong As duge xay dung dang
quy dinh, dudng chuan thu dugc tuyén tinh

-bo hép thu ctia mau thir dugc do chinh xac,
trong cung diéu kién nhu khi do mau tring
va diy chuan. Gia tri do hap thu cta dung
dich miu 13 trung binh cong cta 3 1an do

- Thao tac van hanh va su dung can phan
tich, may nghlen thlet bi pha mAu, phan
mém diéu khién két ndi voi may quang phd

chuin xéc

- Thao tac chinh may quang phd vé 0, lap
dén, cap khi, danh lira, cho hoa chat khu As
vao binh hidro héa nhanh chong, khéo 1€o
va chuan xéac

- Thao thac vé sinh, ngimg hoat dong ctia may
quang phd hip thy nguyén tir thanh thao

-Ham luong As trong mau do dugc xac
dinh chinh x4c dya trén duong chuan

- Ham lugng As trong miu phan tich dugc
xéac dinh chinh xac; két qua giita 2 1an phan
tich khong dugc vuogt qua giéi han 1ap lai
cua phuong phép

- Két qua phan tich duoc ghi chinh xac vao
phiéu ghi két qua va sb luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nglg’(‘)ri thuc hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thue hién,
kiém tra duong chuan thu dugc

Quan sat truc tiép nglg’(‘)ri thuc hién,
kiém tra két qua do hap thu

Kiém tra cong thirc va két qua tinh
toan, doi chiéu tai li¢u ky thuat

Quan sat truc tiép nguoi thyc hién,
kiém tra phiéu va sb luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Sn
Ma so cong viéc: I3

1. MO TA CONG VIEC

Xac dinh ham luong Sn trong LTTP bang phuong phap quang phd hap thuy
nguyeén tir. Cac budc chinh thuc hién cong viée gom: Chuan bi thiét bi, dung cu,
héa chét; chuan bi mau; phan huy mau, do do hap thu mau trang, diy chuin, mau
thir, dung dudng chuan; tinh toan va biéu thi két qua.

II. CAC TIEU CHi THU'C HIEN

- Khéi lugng miu can dang quy dinh, sai s6 khong vuot qua muc cho phép;

- Méu duoc phan huy hoan toan va khong bi that thoat trong qua trinh xtr 1y;

- Dung dich phan huy sau cting phai duoc loc bang gidy loc kho loai trung binh;

- Dung dich day chuén, mau thtr dugc chudn bi dung yéu cau cho phép do

bang may quang pho hap thu nguyén tu;

- May quang phé hip thu nguyén tir dugc van hanh theo dang hudéng dan cua
nha san xuat;

- Pén Sn va céac thong sb can thiét dé xac dinh Sn duoc cai dit chinh xac;

- biéu kién lam viéc cua thiét bi phai dugc tdi uu;

-bo hép thu ctia mau tr:flng, day chuan & 235,5nm duogc do chinh x4c;

- Puong chuan biéu dién tuong quan gitra do h,.'élp thu va ham lugng Sn duoc

xay dung ding quy dinh, duong chuan thu dugc tuyén tinh;
- D@ hép thu cua {nﬁu thtr dugc do chinh x4c, trong cung diéu kién nhu khi do

mau trang va day chuan;

- Ham lugng Sn trong mau do dugc xac dinh chinh xac dya trén dudng chuén;

- Ham luong Sn trong méu thir dugc xac dinh chinh xac; két qua gitra 2 1an thi
nghiém khong dugc vugt qua gidi han 1dp lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sé luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu cdu cua phuong
phap phan tich;

-Lya chon diy du sb luong, chung loai hoa chit dang theo yéu ciu cia
phuong phap phan tich;

- Nghién miu dang quy dinh ddi véi timg loai san pham;

- Phan hily mau thanh thao;
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-Po 6 hap thy miu trang, diy chuin, mau thir bang may quang phd héap thy
nguyén tr thanh thao;
- Dyng dudng chuan trén phan mém diéu khién thanh thao;
- Xé4c dinh ham luong Sn trong mau do dya vao duong chuin chuan xac;
- Véan hanh thanh thao may quang phd hip thu nguyén tr, can phan tich, may
nghién, thiét b1 pha mau;
- Sir dung thanh thao phin mém diéu khién két néi voi may quang phd hap thy
nguyén tu;
- Téi wu cac diéu kién lam viée cua thiét bi chuin x4c;
- Lép dén, diéu chinh ty 1€ khi, danh Iura chun xéc;
- Ngtng cip khi, vé sinh bo hoa hoi cta thiét b thanh thao;
- Tinh toan két qua theo dung cong thirc, xtr Iy két qua chinh x4ac;
- Thuc hi¢n dung cac bién phap bao hd lao dong khi lam vi¢c véi hoa chit,
thict bi.
2. Kién thirc
- Trinh bay dugc trinh tu cac bude xac dinh ham lugng Sn bang phwong phap
quang pho hap thu nguyén tir;
- M6 ta dugc quy trinh van hanh va su dung may quang phd hip thy nguyen
tlr, may nghién, can phan tich, phdn mém diéu khién két ndi voi may quang pho;
- Giai thich duoc muc dich cta viée diéu chinh may quang phd vé 0 khi hit nudc;
- Gidi thich dugc cac yéu t6 anh huong dén dieu kién lam vige t6i wu cua thiét
bi va bién phap to1 uu;
- Nhén biét duoc dau hiéu thiét bi & diéu kién hoat dong tbi uu;
- Giai thich dugc nguyén tic va phuong phap phan huy n}ﬁu, dé xac dinh ham
luong Sn; nguyén tac xac dinh do hap thu bang may quang phd hap thu nguyén tu;
- M6 ta dugc quy trinh phan hity mau, do d6 hap thy;
- Trinh bay duogc nguyén tic va phuong phap xac dinh ham luong Sn dwa vao
dudng chuén;
_ - Phén tich dugc nguyén nhén cua cac hién tuong bat thudng c6 thé xay ra va
de xuat dugc céac bién phap xtr ly phu hop trong qué trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May quang pho hap thu nguyén tir do dugc & budc song 235,5nm ¢6 trang bi
day du cac phu kién kém theo, may vi tinh c6 phan mém diéu khién ndi v6i may
quang pho;

- Can phan tich, may nghién mAau, binh Erlenmeyer, chai polyetylen hoic
polypropylen c6 nap van;
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- Binh dinh mure, pipét, binh nén, 6ng dong, phéu thuy tinh, diia thiy tinh, gidy

loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ti hut;
- Dung dich Sn chuén 1000pg/1; dung dich Sn 1am vi¢c 0, 50, 100, 150, 200ug/ml,;

- HNO; dam dac, HCI1 dam dac;
- KCI 10mg/ml, nudc cAt;

- Tai liéu k¥ thuat xac dinh ham luong Sn bang phuong phap quang phd hap

thu nguyén tir: TCVN 7788: 2007;

- Tai liéu k¥ thuat cua hé théng quang phd hap thu nguyén tir;

- Phiéu ghi két qua phan tich va s luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, h(’)e} chat duoc chuén bi
du va dung theo yéu cau cua phuong phap
phan tich ngay tir dau

-Khéi lwong miu dung quy dinh, sai sd
khong vuot quéa mic cho phép

- Mau duoc phan huy hoan toan va khong bi
that thoét trong qua trinh xur ly, thoi gian va
cac muc do dun mau ¢ mdi 1an phai ding

- Ham lugng Sn dugc xac dinh theo ding
quy trinh

- Dung dich phéan huy sau cung phai dugc
loc bang giay loc kho loai trung binh

- Dung dich day chuan, mau thir dugce chuan
bi ding yéu cau cho pheép do bing may
quang pho hip thy nguyén tir

- May quang phd hép thy nguyén tir dugc
van hanh theo ding hudng dan cua nha san
xuat

- Peén Sn va cac thong s6 can thiét dé xac
dinh Sn duoc cai dat chinh xac

- Diéu kién lam viéc cua thiét b phai duge
O ol e
- Ty 18 khi (N0, C;H,) cap vao thiét bi phai
dugc diéu chinh thich hop dé danh Iwta

Péi chiéu vai tai lidu ki thuat

Quan sat truc tiép nguoi thue hién,
do6i chiéu tai li€u k¥ thuat

Quan sat truc tiép nguoi thuc hién,
d6i chiéu tai lidu ky thuat

Quan sat truc tiép nguoi thue hién,
doi chiéu tai li€u k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Thoi gian cap khi phai dugc diéu chinh dé
thu duoc d6 hap thy tbi da

- May quang phd dugc diéu chinh vé 0 khi
hat nude

-Po héap thu cua mau tring, ddy chuan &
235,5nm duoc do chinh xac. Gia trj ¢ hap
thy cia mdéi dung dich mau 1a trung binh
cong cua 3 lan do

- Puong chuan biéu dién twong quan giita
d6 hap thy va ham luong Sn dugc xay dung
dung quy dinh, dudng chuan thu duoc tuyén
tinh

- Do hip thu coa miu th duoc do chinh
Xxdc, trong cung diéu kién nhu khi do mau
trang va day chuan. Gia tri do hip thy cua
dung dich mau 1 trung binh cong cta 3 lan do

-Ham luong Sn trong miu do dugc xéc
dinh chinh x4c dya trén duong chuan

- Thao tac van hanh va st dung can phan
tich, may nghién, phan mém diéu khién két
nbi véi may quang pho thanh thao

- Thao tac chinh may quang phd Vé 0, lap
den, céap khi, danh Itra, phén huy mau khéo
leovachuanxac
- Thao thac ngimg cap khi, vé sinh bd hoa
hoi clia may quang pho hap thu nguyén tir

thanh thao

- Ham luwong Sn trong mau thtr dugc xéc
dinh chinh xac; két qua gitta 2 lan thur
nghiém khong dugc vuot qua gioi han lap
lai cua phuong phap

- Két qua phén tich dugc ghi chinh x4c vao
phicu ghi két qua va s6 luu

Quan st truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thue hién,
kiém tra két qua do hap thu

Quan sat truc tiép nguoi thyc hién,
kiém tra duong chuan thu duoc

Quan sat tryc tiép nguoi thuc hién,
kiém tra két qua do hap thy

Kiém tra cong thirc va két qua tinh
toan, do1 chiéu tai liu k¥ thuat

Quan sat tryc ti€p nguoi thuc hién,
kiém tra phiéu va so luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Cd
Ma so cong viéc: 14

I. MO TA CONG VIEC
Xéc dinh ham lugng Cd trong LTTP bang phuong phap quang phé hap thu
nguyén tur. Cac budce chinh thyc hién cong viéc gom: Chuan bj thlet bi, dung cu,

hoa chat; chuan bi mau; phan huy mau; chiét Cd; do do hap thu miu trang, diy
chuan, mau thir; dung dudng chuan; tinh toan va biéu thi két qua ham luong Cd.

II. CAC TIEU CHIi THU'C HIEN

- Khéi luong mau dung quy dinh, sai sé khong vugt qua mirc cho phép;

- Méu dugc phan huy hoan toan va khong bi that thoat trong qua trinh xtr 1y;
- Dung dich mau sau phan hiy dugc dinh murc chinh x4c;

- Cd dugc chiét hoan toan ra khoi dich mau sau phéan huy;

- MAu thir sau khi chiét duoc 1am kho hoan toan rdi hoa tan trong HCI 2M;

- Dung dich day chuém, mau thr duge chuan bi dung yéu cau cho phép do
bang may quang phd hap thu nguyén tu;
- May quang phé hap thu nguyén tir duoc van hanh theo dung huéng dan cua
nha san xuat;
- Bén Cd va cac thong s6 can thiét dé xac dinh Cd duoc cai dit chinh xac;
- biéu kién lam viéc cua thiét bi phai dugc tbi uu;
-Dbo héip thu ctia mau tr.’fmg, day chuan, mau thir & 228,8nm duoc do chinh xéc;

- Puong chuén biéu dién tuong quan gitra do hép thu va ham luong Cd duoc
xay dung dung quy dinh, duong chuan thu dugc tuyén tinh;

- Ham lugng Cd trong mau do duoc xac dinh chinh xac dya trén duong chuén;

- Ham luong Cd trong mau thtr dugce x4c dinh chinh x4c; két qua gitra 2 lan
thur nghi€ém khong dugc vugt qué gidi han 1dp lai ciia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo ding phwong phap va yéu cau cia phuong
phép phan tich;

-Luya chon diy du s6 luong, ching loai héa chat dung theo yéu ciu cua
phuong phép phan tich;

- Nghién miu dung quy dinh ddi véi ting loai san pham;
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- Phan hity mau thanh thao;

- Chiét Cd ra khoi dich sau phan huy thanh thao;

- Po d6 hap thu mau trang, ddy chuan, mau thir bAng may quang phd hép thu
nguyén tur thanh thao;

- Dyng duong chuan trén phan mém diéu khién thanh thao;

- X4c dinh ham luong Cd trong mau do dya vao duong chuén chuén xac;

- Van hanh thanh thao may quang phd hip thu nguyén tir, cAn phan tich, may
nghién, thiét bi pha mau;

- Sir dung thanh thao phan mém diéu khién két ndi v6i may quang phd hap thy
nguyén tu;

- T6i wu céc diéu kién 1am viée cua thiét bi chuan xac;

- Lép dén, diéu chinh ty 1€ khi, danh Itra chuin xac;

- Ngung cép khi, vé sinh bd hda ho1 thanh thao;

- Tinh to4n két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phép bdo hd lao dong khi lam viéc véi hoda chit,

thiét bi.

2. Kién thirc

- Trinh bay duoc trinh ty cac budce xac dinh ham lugng Cd bang phuong phap
quang pho hap thu nguyén ti;

- M6 ta dugc quy trinh van hanh va sir dung may quang pho hap thu nguyén

tor, may nghlen can phan tich, thiét bi chiét, phan mém diéu khién két ndi v6i may
quang pho hip thy nguyén tir;

- Giai thich dugc myc dich cua viée diéu chinh may quang phd vé 0 khi hut nudc;

- Gidi thich dugc céc yéu t6 anh huong dén diéu kién lam viée t0i wu cua thiét
bi va bi¢n phap t6i uu;

- Nhan biét dugc du hiéu thiét bj ¢ diéu kién hoat dong tdi wu;

- Giai thich dugc nguyén tic va phuong phap phan huy mau dé xac dinh ham
luong Cd; nguyén tic xac dinh d6 hap thy bang may quang phd hap thu nguyén ti;

- Mb ta duoc quy trinh chiét Cadimi va do d6 hap thy;

- Trinh bay duoc nguyén tac va phuong phap xac dinh ham luong Cd dwa vao
duong chuan;

_ - Phan tich dugc nguyén nhan cua cac hién tuong bat thuong c6 thé xay ra va

dé xuat dugc cac bién phap xu ly phu hop trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May quang pho hap thu nguyén tr do dugc & bude song 228,8nm, dai do
tur 0 - 2um, ¢o trang bi day du cac phu kién kém theo, may vi tinh c6 phan mém
diéu khién nbi véi may quang pho;
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- Can phan tich, may nghién mau, thiét bi chiét, bép dién;

_ - Binh dinh murc, pipet, binh nén, 6ng dong, phéu thily tinh, diia thuy tinh,
giay loc, khan lau mém, bé nudc da, bi thuy tinh, bong thuy tinh;

- Kep an toan, gang tay, kinh bao ho, tu hut;

- DD Cd chuan 1000pg/1;

- HNO; 8M; HCI 0,2M; 2M; H,SO,4; NaOH 0,05M; NH,OH;
- C3Hg0,.H,0, Dithizon, CHCl,; H,0,, nudc cat;

- Tai liéu k¥ thuét xac dinh ham luong Cd bang phuong phép quang phd hap
thu nguyén tir: TCVN 7603: 2007, TCVN 7768: 2007,

- Tai liéu k¥ thuét cua hé thdng quang phd hap thu nguyén tir;

- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa chat dugc chuén b
du va dung theo yéu céu cua phuong phap
phan tich ngay tir dau

- Khéi lwong miu dung quy dinh, sai sb
khong vuot qua mirc cho phép

- Ham luong Cd dugc xac dinh theo dung
quy trinh

- Mau dugc phan hiiy hoan toan va khong
bi that thoat trong qua trinh xtr 1y

- Dung dich mau sau phan hay duoc dinh
miurc chinh xac

- Cd duoc chiét hoan toan ra khoi dich mau
sau phan huy, dich chiét dam bao dicu kién
pH = 8,8 va lam kho dich sau khi chiét

- Mau thir sau khi chiét duoc hoa tan trong
HCI 2M

-Dung dich ddy chuan, mau thir dugc
chuan bi ding yéu cau cho phép do bang
may quang pho hap thu nguyén tir

- M4y quang phd hip thu nguyén ttr duoc van
hanh theo diing hudng dan ctia nha san xuat

- Cac thong sd can thiét dé xac dinh Cd
duoc cai dat chinh xac

Pbi chiéu véi tai lidu ki thuat

Quan sat tryc tiép ngudi thuc hién.
Kiém tra dich chiét

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat
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Tiéu chi danh gia

Cach thirc danh gia

- bicu kién Iam viéc cua thiét bi phai dugc
to1 wu

- Ty 1é khi C,H, cip vao thiét bi phai duoc
diéu chinh thich hop dé danh lua

- Thoi gian cap khi phai duoc diéu chinh dé
thu dugc do hap thu t6i da

- May quang phd duogc diéu chinh vé 0 khi
hit nudce

-bo hép thu cia mau tréng, day chuén, miu
thr & 228,8nm duge do chinh xac. Dau dot
phai duoc rira bang nudc gitta cac 1an doc
két qua. Gia tri do hép thy ctia moi dung
dich méu 13 trung binh cong cia 3 1an do

- Puong chuéan biéu dién twong quan giita
d6 hap thy va ham luong Cd duogc xay dung
dung quy dinh, duong chuan thu duoc
tuyén tinh

- Thao tdc van hanh va st dung can phan
tich, may nghién, thiét bj pha mau, thiét bi
chiét, phan mém diéu khién két ndi v6i may
quang pho hap thu nguyén tir chudn xac

- Thao tac chinh mdy quang phd vé 0, lip
den, cap khi, danh Ira chuan xac

- Thao tac ngimg cip khi, vé sinh bd hoa
hoi thanh thao

- Ham lugng Cd trong mau do duoc xac
dinh chinh x4c dua trén dudng chuan

- Ham luwong Cd trong mau thtr dugc xéc
dinh chinh xac; két qua gilta 2 lan thir
nghi¢m khong duogc vuot qué gidi han 1ap
lai cia phuong phép

- Két qua phan tich dugc ghi chinh xac vao
phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc hién,
ki€ém tra két qua do hap thu

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan thu duoc

Kiém tra cong thirc va két qua tinh
todn, doi chiéu tai liéu k¥ thuat

Quan sat truc ti€ép nguoi thuc hién,
kiém tra phic€u va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Cu
Ma so cong viéc: I5

I. MO TA CONG VIEC

Xac dinh ham lugng Cu trong LTTP bang phuong phap quang phd hap thu
nguyén tur. Cac budc chinh thyc hién cong viée gém Chuén bi thiét bi, dung cy,
hoa chét; chuan bi mau; phan huy mau; do do hap thu mau trang, diy chuin, mau
thir; dung duong chuan; tinh toan va biéu thi két qua ham luong Cu.

II. CAC TIEU CHi THU'C HIEN

- Khdi lvgng mau can ding quy dinh, sai s6 khong vugt qua mic cho phép;

- Mau duoc phan huy hoan toan bang phuong phap khé hodc phuong phap w6t
va khong bi that thoat trong qué trinh xu 1y;

- Dung dich mAu sau phan huy dugc hoa tan bang acid va dinh mirc chinh x4c;

_ - Dung dich day chuém, mau thtr duge chuan bi dung yéu cdu cho phép do

bang may quang phd hap thu nguyén tu;

- May quang phé hip thu nguyén tir duoc van hanh theo dung hudng dan cua
nha san xuat;

- Bén Cu va cac thong sb can thiét dé xac dinh Cu duoc cai dit chinh xéc

- biéu kién l1am viéc cua thiét bi phai dugc tdi uu;

- D6 hip thy cia miu triang, diy chuan duoc do & 324,7 nm dung quy trinh;

- Puong chuén biéu dién tuong quan gitta do hép thu va ham luong Cu dugc
xay dung ding quy dinh, dudng chuan thu dugc tuyén tinh;

-Dbo hép thy cia mau thir duge do chinh x4c, trong cung diéu kién nhu khi do
mau trang va day chuan;

- Ham lugng Cu trong mau do duoc xac dinh chinh xac dya trén dudng chuén;

- Ham lugng Cu trong mau thir duge xac dinh chinh xac; két qua gitra 2 lan
thir nghi€ém khong dugc vuot qué gidi han 1ap lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phip va yéu cau cua phuong
phép phan tich;

-Lya chon day du sb luong, chung loai hoa chit ding theo yéu ciu cia
phuong phép phan tich;

- Nghién miu dung quy dinh ddi véi ting loai san pham;
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- Phan huy méu bang phuong phap kho hoidc phuong phap uét thanh thao;

- Do d6 hap thu miu tring, diy chuan, miu th bing may quang phd hap thu
nguyén tur thanh thao;

- Dyng duong chuan trén phan mém diéu khién thanh thao;

- Xé4c dinh ham luong Cu trong miu do dwa vao dudng chuin chuan xac;

- Van hanh thanh thao may quang phd hip thu nguyén tir, can phan tich, may
nghién, thiét bi pha mau;

- Sir dung thanh thao phan mém diéu khién két nbi voi may quang pho hap thu
nguyeén tu;

- Téi wu cac diéu kién lam viée cua thiét bi chuin x4c;

- Lép dén, diéu chinh ty 1€ khi, danh Itra chuan xac;

- Ngung cép khi, vé sinh bo hoa hoi thanh thao;

- Tinh toan két qua theo dung cong thirc, xtr 1y két qua chinh xac;

- Thyc hién ding céc bién phap bdo ho lao dong khi lam viéc véi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay duoc trinh tu cac bude xac dinh ham lugng Cu bang phuong phap
quang pho hap thu nguyén tir;

- M6 ta duoc quy trinh van hanh va sir dung may quang phé hap thu nguyen tu,

may nghlen can phan tich, thiét bi pha mau, phin mém diéu khién két ndi voi may
quang ph6 hap thu nguyén tir;

- Giai thich duoc muc dich cta viée diéu chinh may quang phd vé 0 khi hit nudc;

- Giai thich dwgc céc yéu t6 anh hudng dén diéu kién 1am viée t6i vu cua thiét
bi va phuong phap t61 uu dicu kién lam viéc;

- Nhén biét duoc dau hiéu thiét bi & diéu kién hoat dong tbi uu;

- Giai thich duogc nguyén tic va phuong phap phan huy rga:lu’ dé xac dinh ham
lugng Cu; nguyén tac xac dinh dg hap thu bang may quang ph6 hap thu nguyén tu;

- Md ta dugc quy trinh phan huy mau bang phuong phap uét hodc phuong
phap kho va do do hap thy;

- Trinh bay duoc nguyén tac va phuong phap xac dinh ham luong Cu dya vao
duong chuan;

_ - Phan tich dugc nguyén nhén cta cac hién tuong bét thuong co thé xay ra va

dé xuat dugc cac bi¢n phap xur ly phu hop trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May quang phd hap thu nguyén tr do dugc & budc song 324,7nm; co trang bi
day du cac phu kién kém theo, may vi tinh c6 phan mém diéu khién ndi véi may
quang pho;
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- Can phan tich, may nghién mau, 10 nung, may ly tdm 6ng, bép cach thay;
- Pia bach kim hodc thach anh, binh Kjeldahl, cdc chiu nhiét, binh cau day tron;

- Binh dinh mtre, pipét, binh non, 6ng dong, phéu thuy tinh, diia thay tinh, gidy
loc, khan lau mém, bi thuy tinh, bong thuy tinh;

- Kep an toan, gang tay, kinh bao ho, ti hut;

- DD Cu chuan 1mg/l;

- HNO; dam dac; HCI1 (1:1); 0,1M; H,SO,4 dam dac;

- Tai liéu ky thuat xac dinh ham lugng
thu nguyén tir: TCVN 6541:1999;

Cu bing phuong phap quang phd hip

- Tai liéu k¥ thuat cua hé théng quang phd hap thu nguyén tir;

- Phiéu ghi két qua phan tich va s luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hc')q chit duoc chuan bi
du va dung theo yéu cau cua phuong phap
phan tich ngay tir dau

- Khéi lugng mau can ding quy dinh, sai
s0 khong vuot qua mirc cho phép

- Ham luong Cu duogc xéc dinh theo dung
quy trinh

- Mau duoc phan hity hoan toan va khong
bi that thoat trong qua trinh xtr 1y

- Dung dich mau sau phan hiy duoc hoa
tan bang acid va dinh mutrc chinh xac

- Dung dich day chuan mau thir duoc
chuan bi dung yéu cau cho phép do bang
may quang phd hip thy nguyén tir

- Méy quang phd hdp thu nguyén tir duge
van hanh theo ding hudng dan cua nha
san xuat

- Cac thong sd can thiét dé xac dinh Cu
duoc cai dat chinh xac

- biéu kién 1am viéc cua thiét bi phai dugc
to1 vu

- Ty 1& khi cap vao thiét bi phai dugc diéu
chinh thich hgp dé danh Itra

Dbi chiéu véi tai lidu ki thuat

Quan sat truc tlep nguoi thuc hién,
so sanh, d6i chiéu voi tai lidu ky
thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Thoi gian cip khi phai duoc diéu chinh
dé thu duoc d6 hap thu tdi da

- May quang phd duogc diéu chinh vé 0 khi
hat nudc

-Po hip thu cua mau tring, diy chuin
dugc do ¢ 324,7nm dung quy trinh

- Pudng chuan biéu dién twong quan gitta
do hép thu va ham lugng Cu dugc xay
dung dung quy dinh, duong chuin thu
duoc tuyén tinh

-bo hép thu cia mau thtr dugc do chinh
xac, trong cung di€u kién nhu khi do mau
trang va day chuan

- Pau dbt phai duoc rira bang nudc sau
mdi lan do

- Gia tr1 do hép thu ctia méi dung dich
mau trang, diy chuan va miu tht 13 trung
binh cong cua 3 lan do. Do hép thu cua
mAu trang phai nho hon hoic bang 0,002

- Thao tac van hanh va st dung can phan
tich, may nghién, thiét bi pha miu, phan
mém diéu khién két ndi v6i mdy quang
phd hap thy nguyén tir chuan xéac

- Thao tac chinh may quang phd vé 0, lip
den, cap khi, danh Itra chuan xac

- Thao tadc ngung cép khi, vé sinh b0 hoa
hoi thanh thao

- Ham luong Cu trong mau do dugc xac
dinh chinh xac dya trén duong chuan

- Ham lugng Cu trong mau phan tich dugc
xac dinh chinh xé4c; két qua gitra 2 lan
phan tich khong dugc vugt qua gidi han
1dp lai cua phuong phap

-Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thyc hién,
kiém tra duong chuan thu dugc

Quan sat truc tiép nguoi thuc hién,
ki€m tra két qua do hap thu

Kiém tra cong thic va két qua tinh
toan, doi chicu tai li¢u ky thuat

Quan sat truc tiép nguoi thuc hién,

kiém tra phic€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng Fe
Ma so cong viéc: 16

I. MO TA CONG VIEC

Xac dinh ham luong Fe trong LTTP bang phuong phap quang phd hap thu
nguyeén tir. Cac budc chinh thuc hién cong viée gom: Chuan bi thiét bi, dung cu,
hoa chét; chuan bi m;tu phan huy mauq do dorhap thu mau trang, diy chuin, mau
thir, dung dudng chuan, tinh toan va biéu thi két qua.

II. CAC TIEU CHi THU'C HIEN

- Khéi lugng miu can dang quy dinh, sai s6 khong vuot qua muc cho phép;

- Mau dugc phan huy hoan toan bang phuong phap kho hodc phuong phap uét
va khong bi that thoat trong qua trinh xur 1y;

- Dung dich miu sau phan huy dugc hoa tan bang acid va dinh muc chinh xac;

- Dung dich ddy chuan, miu thr dugc chuan bi dung yéu cau cho phép do
bang may quang pho hap thu nguyén tu;

- May quang phd hap thu nguyén tr dugc van hanh theo ding hudng dan cua
nha san xuat;

-Pén héng ngoai va cac thong s6 can thiét dé x4c dinh Fe duoc cai dit chinh xac;

- biéu kién lam viéc cua thiét bi phai dugc tdi uu;

- Do hip thu cia miu tring, diy chuan duoc do ¢ 248,3 nm dung quy trinh;

- Pudng chuan biéu dién tuong quan gitta d§ hap thu va ham lugng Fe duoc
xay dung ding quy dinh, dudng chuan thu duogc tuyén tinh;

-bo hap thu ciia mau thir duge do chinh xac, trong cung diéu kién nhu khi do
mau trang va diy chuan;

- Ham luong Fe trong mau do dugc x4c dinh chinh x4c dua trén dudng chuan;

- Ham luong Fe trong mau thir dugc x4c dinh chinh xé4c; két qua gitra 2 1an thir
nghiém khong duogc vuot qua gidi han 1dp lai cua phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sé luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phép va yéu cau cua phuong
phép phan tich;

-Lua chon day du sb luong, chung loai hoa chit ding theo yéu ciu cia
phuong phép phan tich;

- Nghién mau ding quy dinh dbi véi timg loai san pham;
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- Phan hiy mAu bang phuong phap kho hodc phuong phap wdt thanh thao;

-Po d6 hap thu mau tring, ddy chuin, mau thir bang may quang phd hap thu
nguyén tur thanh thao;

- Dung dudng chuan trén phan mém diéu khién thanh thao;

- X4c dinh ham lugng Fe trong mau do dwa vao dudng chuan chuan xac;

- Vén hanh thanh thao may quang phd hip thu nguyén tir, can phan tich, may
nghién, thiét bi pha mau;

- Str dung thanh thao phan mém diéu khién két ndi véi may quang pho hap thy
nguyeén tu;

- Tdi wu cac diéu kién 1am viéc cua thiét bi chuin xéc;

- Lép dén, diéu chinh ty 1€ khi, danh Iura chun xéc;

- Ngtmg cép khi, vé sinh b héa hoi thanh thao;

- Tinh toan két qua theo ding cong thire, xir Iy két qua chinh xéc;

- Thuc hién dung cac bién phap bao hd lao dong khi Iam viéc voi hoa chit,
thiét bi.

2. Kién thirc

- Trinh bay dugc trinh tu cac bude xac dinh ham lugng Fe bang phuong phap
quang pho hap thu nguyén tir;

- M6 ta duogc quy trinh van hanh va st dung may quang pho hap thu nguyen
tir, may nghlen can phan tich, thiét bi pha mau, phan mém diéu khién két ndi véi
may quang pho hap thy nguyén ti;

- Giai thich duge muc dich cua viée diéu chinh may quang phd vé 0 khi hat nuée;

- Gidi thich dugc cac yéu t6 anh huong dén diéu kién lam viée tdi wu cia thiét
bi va phuong phép t6i vu dicu kién lam viéc;

- Nhan biét dugc dau hiéu thiét bi & diéu kién hoat dong i wu;

- Giai thich dugc nguyén tic va phuong phap phan huy mﬁq dé xac dinh ham
lugng Fe; nguyén tac xac dinh d hap thu bang may quang ph6 hap thu nguyén tu;

- M6 ta dugce quy trinh phan huy mau bang phuong phap udt hodc phuong
phap kho va do do hap thy;

- Trinh bay dugc nguyén tac va phuong phép xac dinh ham luong Fe dua vao
duong chuan;

_ - Phan tich duoc nguyén nhén cua cac hién tuong bat thudng c6 thé xay ra va
de xuat dugc céac bién phap xtr Iy phu hop trong qué trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May quang phd hip thu nguyén tir do duoc & budce song 248,3nm; ¢o trang bi

day du cac phu kién kém theo, may vi tinh c6 phan mém diéu khién ndi v6i may
quang pho;
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- Cén phan tich, may nghién mu, 10 nung, may ly tim dng, bép cach thuy;

- Pia bach kim hoic thach anh, binh Kjeldahl, céc chiu nhiét, binh cau day tron;

- Binh dinh mure, pipét, binh non, 6ng dong, phéu thuy tinh, diia thy tinh, gidy
loc, khan lau mém, bi thuy tinh, bong thuy tinh;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- DD Fe chuan 1mg/l;

- HNO; dam dac; HCl (1:1); 0,1M; H,SO, dam dac;
- Tai liéu k¥ thuat xac dinh ham luong Fe bang phuong phap quang phd hap

thu nguyén tir: TCVN 6540: 1999;
- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, h(’)q chit dugc chuin bi
du va diung theo yéu céu cua phuong phap
phan tich ngay tir dau

- Khéi luong mau can dung quy dinh, sai sd
khong vuot qua mirc cho phép

-Miu dugc phan hiy hoan toan bing
phuong phap khdé hodc phuong phap uét va
khong bi that thoat trong qua trinh xir ly

- Ham luong Fe duogc xdc dinh theo dung
quy trinh

- Dung dich mau sau phan hily duoc hoa tan
bang acid va dinh murc chinh xac

- Dung dich dﬁy‘ chuin, mau thir du’gc chuin
bi ding yéu céu cho phép do bang may
quang pho hap thu nguyén tir

- May quang pho hép thu 1 nguyén tu duoc van
hanh theo dung hu’O’ng dan ctia nha san xuat

- Cac thong sb can thiét dé xac dinh Fe duoc
cai dat chinh xac

- Piéu kién 1am viéc cua thiét bi phai dugc
toi uu

- Ty 1& khi cap vao thiét bi phai dugc dicu
chinh thich hgp dé danh Itra

- Thoi gian cAp khi phai dugc diéu chinh dé
thu dugc do hap thu toi da

Dbi chiéu véi tai lidu ki thuat

thuat

Quan sat truc tlep ngu’orl thuc
hién, so sanh, ddi chiéu vé&i tai
liéu ky thuat

Quan sat truc tiép nguoi thuc
hién, doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc
hién, doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- May quang phd dugc diéu chinh vé 0 khi
hat nudc

- Po hap thu cta mau trang, diy chuan duoc
do ¢ 248,3nm dung quy trinh.

- Pudng chudn biéu didn twong quan giira do.

hap thu va ham lugng Fe duogc xdy dung
dung quy dinh, dudng chuin thu duoc tuyén
tinh

-bo hép thu cta mau thtr dugc do chinh xac,
trong cung diéu kién nhu khi do mau trang
va day chuan

- Pau dot phai duoc rira bang nudc sau moi
lan do

- Gia tri do hﬁ,.p thu cua moi dung dich mau
trang, ddy chuan va mau tht 1a trung binh
cong cta 3 1an do. Do hip thu cia mau tring
phai nhé hon hoic bang 0,002

- Ham luong Fe trong mau do duoc xac dinh
chinh x4c dua trén duong chuan

- Thao tac vén hanh va su dung can phan
tich, may nghlen thlet bi pha mau phan
mém diéu khién két ndi véi may quang phd
hap thu nguyén tir chuan xéc

- Thao tac chinh may quang phd vé 0, lap
dén, cap khi, danh lira chuan xac

- Thao tac ngimg cép khi, vé sinh bd héa hoi
thanh thao

-Ham luong Fe trong mau thir dugc xac
dinh chinh xac; két qua giita 2 lan thu
nghi¢m khong dugc vugt qua gidi han 1dp lai
cua phuong phép

- Két qua phan tich dugc ghi chinh xac vao
phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat tryc tiép nguoi  thuce
hién, kiém tra dudng chudn thu
duoc

Quan sat truc tiép nguodi thuc
hién, ki€m tra két qua dé hap thu

Kiém tra cong thic va két qua
tinh todn, doi chiéu tai li¢u k¥
thuat

Quan sat truc tlep nguoi  thyuc
hién, kiém tra phiéu va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham luwgng Zn
Ma so cong viéc: 17

I. MO TA CONG VIEC

Xéc dinh ham lugng Zn trong LTTP bang phuong phap quang phd hép thu
nguyeén tir. Cac budc chinh thuc hién cong viéc gom: Chuan bi thiét bi, dung cu,
héa chat; chuén bi n}au tro hoa mau; 7do do hap thu mau trang, day chuin, mau
thir; dung duong chuan; tinh toan va bi€u thi két qua.

II. CAC TIEU CHi THU'C HIEN

- Khdi lvgng mau can ding quy dinh, sai sé khong vugt qua muc cho phép;

- Mau duogc tro hda hoan toan va khong bi that thoat trong qua trinh xu 1y;

- Tro ctia mau phai duoc hoa tan hoan toan bang HCI va nuéc;

- Dich mau thu duoc phai thuc hién phan tng v&i SrCly;

- Dung dich day chuan duoc chuan bi ding yéu cau cho phép do bang may
quang pho hap thu nguyén tir;

- May quang pho hap thu nguyén tr dugc van hanh theo ding huéng dan cua
nha san xuat;

- Bén Zn va cac thong sb can thiét dé xac dinh Zn duoc cai dit chinh xac;

- Piéu kién lam viéc cua thiét bi phai dugc tdi uu;

- D6 hip thy cia miu trang, ddy chuin duoc do & 213,9nm ding quy trinh;

- Pudng chuén biéu dién tuwong quan gitra do hép thu va ham lugng Zn duoc
xay dung ding quy dinh, dudng chuan thu dugc tuyén tinh;

-bo hap thu ctia mau thtr dugc do chinh xac, trong cung diéu kién nhu khi do
mAu trang va diy chuan;

- Ham luong Zn trong mau do dugc xac dinh chinh x4c dua trén dudng chuén;

- Ham luwong Zn trong mau thtr dugc xac dinh chinh xac; két qua giira 2 lan
thir nghi€ém khong dugc vuot qué gidi han 1ap lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu cau cua phuong
phép phan tich;

- Lya chon ddy du sd luong, chung loai hoa chat dung theo yéu ciu cia
phuong phép phan tich;

- Nghién miu dung quy dinh d6i véi timg loai san pham;
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- Tro héa mau, hoa tan tro trong acid va nudc thanh thao;

- Thuc hién phan tng véi SrCl, thanh thao;

- Po d6 hap thu mau tring, diy chuan, mau thir baing may quang phd hap thy
nguyén tur thanh thao;

- Dyng duong chuan trén phan mém diéu khién thanh thao;

- X4c dinh ham lwong Zn trong mau do dya vao duong chuan chuan xac;

- Van hanh thanh thao may quang phd hap thu nguyén ttr, can phén tich, may
nghién, 10 nung;

- Sir dung thanh thao phan mém diéu khién két néi véi may quang phd hap thu
nguyeén tu;

- T6i wu céc diéu kién 1am viée cua thiét bi chuan xac;

- Lap dén, diéu chinh ty 1& khi, danh ltra chuan xAc;

- Ngtng cap khi, vé sinh bo hoa hoi thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding céc bién phap bao ho lao dong khi lam viéc voi hoa chit,

thict bi.

2. Kién thirc

- Trinh bay dugc trinh tu cac budc xac dinh ham luong Zn bang phuong phap
quang pho hap thu nguyén ti;

- M6 ta dugc quy trinh van hanh va su dung may quang pho hap thu nguyén

tor, may nghlen can phén tich, 16 nung, phin mém diéu khién két ndi voi may
quang pho hip thy nguyén tir;

- Giai thich dugc muc dich ctia viée diéu chinh may quang phé vé 0 khi hat nudc;
- Giai thich dugc cac yéu t6 anh hudng dén dicu kién lam viéc t6i wu cia thiét
bi va bién phap to1 uu;
- Nhén biét duoc dau hiéu thiét bi & diéu kién hoat dong tdi uu;
- Giai thich dugc nguyén tic va phuong phap phén huy mau dé xac dinh ham
lwgng Zn; nguyén tic xac dinh d6 hap thu bang may quang phd hap thu nguyén tir;
- Mo ta dugc quy trinh tro héa mau, thuc hién phan tng voi SrCl, va do do
hap thy;
- Trinh bay dugc nguyén tdc va phuong phap xac dinh ham luong Zn dya vao
duong chuan;
_ - Phan tich duoc nguyén nhén cua cac hién tuong bat thudng c6 thé xay ra va
de xuat dugc céac bién phap xtr Iy phu hgp trong qué trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
. -May quang phd hép thu nguyén tir do duoc 0 budc song 213,9nm; ¢6 trang bi
day du cac phu kién kém theo, may vi tinh c6 phan mém di€u khién ndi voi may
quang pho;
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- Can phan tich, may nghién méu, 10 nung, bép dién, bép cach thuy;

- Chén nung thach anh, cdc chiu nhiét, pipet pittdng ding tay;

- Binh dinh murc, pipét, binh noén, 6ng dong, phéu thiy tinh, diia thiy tinh, gidy
loc, khan lau mém, bi thuy tinh, bong thuy tinh;

- Kep an toan, gang tay, kinh bao hd, tu hut;

-DD Zn chuan 100mg/1;
- HNO; dam dac; HCI dam dac;
- SI'CIQ,

- Tai liéu k¥ thuat xac dinh ham lwong Zn bang phuong phap quang phd hap

thu nguyén tir: TCVN 6841: 2001;
- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, h()q chit duoc chuén bi
du va ding theo yéu céu cua phuong phap
phan tich ngay tir dau

- Khéi lwong méu cin dung quy dinh, sai s6
khong vuot quéa mic cho phép

- Mﬁu dugc phan huy hoan toan va khong bi
that thoat trong qua trinh xur ly

- Ham lugng Zn duogc xac dinh theo dung
quy trinh

- Dung dich mau sau phan huy duoc dinh
muc chinh xac

- Zn duoc chiét hoan toan ra khoéi dich mau
sau thuy phan

- Mau thir sau khi chiét duoc hoa tan trong
HCI 2M

- Dung dich day chuan, mau thtr duogc chuan
bi dung yeu cau cho phep do bang may
quang pho hap thu nguyén tir

- May quang phd hép thu nguyén tir dugc
van hanh theo dling hudéng dan cta nha san
xuat

- Cac thong sb can thiét dé xac dinh Zn
duoc cai dat chinh xac

Pbi chiéu véi tai lidu ki thuat

Quan sat truc tiép nguoi thuc
hién, doi chiéu tai liéu k¥ thuat

Quan st truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Diéu kién lam viéc cua thiét bi phai duoc
oW
- Ty 1& khi C,H, cp vao thiét bi phdi dugc
diéu chinh thich hgp dé danh lura

- Thoi gian cép khi phai duoc diéu chinh dé
thu duoc do hap thu t6i da

- May quang phd dugc diéu chinh vé 0 khi
hat nudc

- Bo hip thu ctia mau tring, diy chuan dugc
do ¢ 213,9nm dung quy trinh. Gia trj 46 hap
thy cua modi dung dich 13 trung binh cong
ctia 4 lan do

- buong chuan biéu dién tvong quan giita do
hép thy va ham lugng Zn duge xay dung dung
quy dinh, duong chuan thu dugc tuyén tinh

- Do hip thy cua miu thir duge do chinh
xac, trong cung diéu kién nhu khi do méiu
trang va day chuan Gia tri d6 hap thu cua
moi dung dich mau 1a trung binh cdng cta 4
lan do

- Thao tac van hanh va su dung cén phén
tich, may nghlen 10 nung, phan mém diéu
khién két ndi voi may quang phd hap thu
nguyén tir chuan xéac

- Thao tac chinh may quang phd vé 0, lap
dén, cap khi, danh lira chuan xac

- Thao tic phan hiy mau, thuc hién phan
ung v6i SrCl, thanh thao

- Thao téc ngimg cdp khi, vé sinh bo héa
hoi thanh thao

-Ham luong Zn trong mau do dugc xac
dinh chinh x4c dya trén duong chuan

- Ham lugng Zn trong mau thtr duge xac
dinh chinh xac; két qua gitta 2 lan thir
nghiém khong dugc vuot qué gidi han 1ap
lai cua phuong phap

- Két qua phén tich dugc ghi chinh xac vao
phiéu ghi két qua va sb luu

Quan sat truc tiép nguoi thuc hién

Quan sat tryc tiép nguoi thyc
hién, ki€m tra két qua dé hap thu

Quan sat tryc tiép nguoi  thuc
hién, kiém tra duong chuan thu
duoc

Quan sat tryc tiép nguoi thuc
hién, ki€ém tra két qua dg hap thu

Kiém tra cong thirc va két qua tinh
toan, doi chicu tai li¢u k¥ thuat

Quan sat truc tlep nguoi  thyc
hién, kiém tra phiéu va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lugng Pb
Ma so cong viéc: I8

I. MO TA CONG VIEC

Xéc dinh ham lugng Pb trong LTTP bang phuong phap quang phd hép thy
nguyén tir. Cac budc chinh thuc hién cong viée gom: Chuan bi thlet bi, dung cu,
hoavchat~chuan bi mau; phan huy mau; tach Pb; do d hap thy miu tring, diy
chuan, mau thir; dung duodng chuan; tinh toan va biéu thi két qua ham lugng Pb.

II. CAC TIEU CHIi THUC HIEN

- Khéi lwgng miu can dam bao mau chira khong dudi 3pg chi, sai sé khong
vuot qua muc cho phép;

- Méu dugc phan huy hoan toan va khong bi that thoat trong qua trinh xir Iy

- Pb duoc tach hoan toan ra khoi dich mau sau phan huy;

- Pb sau khi tach phai dugc hoa tan hoan toan trong HNO; 1M;

_ - Dung dich day chuén, mau thr duge chuan bi dung yéu cau cho phép do

bang may quang phd hap thu nguyén tu;

- May quang phd hip thu nguyén tir dugc van hanh theo ding hudng dan cia
nha san xuat;

- Bén Pb va cac thong sb can thiét dé xac dinh Pb duoc cai dit chinh xac;

- biéu kién lam viéc cua thiét bi phai dugc tdi uu;

- P9 hép thu cia mau trang, diy chuan duoc do ding quy trinh;

- Puong chuan biéu dién tuong quan gitra do hap thu va ham lugng Pb duogc
xay dung dung quy dinh, dudng chuan thu dugc tuyén tinh;

_-bo hép thy cua gnau thir dugc do chinh xac, trong cung diéu kién nhu khi do

mau trang va day chuan;

- Ham lugng Pb trong mau do duoc x4c dinh chinh xac dya trén dudong chuén;

- Ham luong Pb trong mau thir duoc xac dinh chinh x4c; két qua gitra 2 lan thir
nghiém khong dugc vugt qua gidi han 1dp lai cia phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sé luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo ding phuwong phap va yéu cau cia phuong
phép phan tich;

-Luya chon diy du s6 luong, ching loai héa chat dung theo yéu ciu cua
phuong phép phan tich;

- Dy doan duoc ham luong chi ¢6 trong mau dé can khéi lugng mau phu hop;
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- Phan huy mau thanh thao;
- Tach Pb ra khdi dich sau phan huy thanh thao;
- Hoa tan Pb trong acid thanh thao;

-Po 6 hap thy mau tring, diy chuan, miu thir bing may quang phd héap thy
nguyén tir thanh thao;

- Dyng duong chuan trén phan mém diéu khién thanh thao;

- X4c dinh ham luong Pb trong mau do dya vao dudng chuan chuin xac;

- Véan hanh thanh thao may quang phd hip thu nguyén tir, cAn phan tich, may
nghién, may ly tdm 6ng, bé si€u am,;

- Sir dung thanh thao phan mém diéu khién két ndi v6i may quang phd hap thy
nguyén tu;

- T6i wu céc diéu kién 1am viée cua thiét bi chuan xac;

- Lép dén, diéu chinh ty 1€ khi, danh Itra chuan xac;

- Ngung cép khi, vé sinh bo hoa hoi thanh thao;

- Tinh toan két qua theo dung cong thirc, xtr 1y két qua chinh xac;

- Thuc hién ding cac bién phép bdo hd lao dong khi lam viéc véi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay dugc trinh ty cac bude xac dinh ham lugng Pb bang phuong phap
quang pho hap thu nguyén ti;

- Mo ta dugc quy trinh van hanh va sir dung may quang pho hap thu nguyén

tu, may nghién, can phan tich, may ly tim 6ng, bé siéu am, phan mém diéu khién
két ndi v6i may quang phd hap thu nguyén tir;

- Giai thich duge muc dich cta viée diéu chinh may quang phd vé 0 khi hit nuéc;

- Giai thich dugc cac yéu td anh hudng dén diéu kién lam viéc t6i wu cua thiét
bi va bién phap to1 uu;

- Nhan biét dugce du hiéu thiét bi ¢ diéu kién hoat dong t6i wu;

- Giai thich duoc nguyén tic va phuong phap phan hay mau dé xac dinh ham
luong Pb, nguyén tac xac dinh d hap thu bang may quang pho hap thu nguyén ti;

- M6 ta duoc quy trinh phan huy miu, tach Pb va do do hip thy;

- Van dung duogc dac diém cua céac loai thuc phém vao viéc du doan ham
luong Pb trong mau dé chon khoéi lvgng mau va lugng acid hoa tan phu hop;

- Trinh bay dugc nguyén tac va phuong phap xac dinh ham luong Pb dwa vao
duong chuan;
_ - Phan tich dugc nguyén nhan cia cac hién tugng bat thuong c6 thé xay ra va
dé xuat dugc cac bi¢n phap xur ly phu hop trong qua trinh phan tich.
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IV. CAC PIEU KIEN THUC HIEN CONG VIEC
- May quang ph hap thu nguyén tir do duge & bude song 248,3nm; c6 trang bi

day du cac phu kién kém theo, may vi tinh c6 phan mém diéu khién ndi vo1 may

quang pho;

- Can phan tich, may nghién mau, may ly tdim o6ng, bé si€u am;

- Binh Kjeldahl, céc chiu nhiét;

- Binh dinh murc, pipét, binh non, 6ng dong, phéu thuy tinh, diia thay tinh, gidy
loc, khan lau mém, bi thuy tinh, bong thuy tinh;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- DD Pb chuédn 100pg/ml;
- SrCl, 10%; (NH4),COs bao hoa;

- HNO; 1M, 10%; HC10,4 70%; H,SO,4 0,5M;
- Tai liéu k¥ thuat xac dinh ham luong Pb bang phuong phap quang phd hip
thu nguyén tir: TCVN 7766: 2007, TCVN 7602: 2007;

- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Ti€u chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa chat duoc chuan bi
dua va dung theo yéu cau cta phuong phap
phan tich ngay tir dau

- Khoéi lugng mau can dam bao mau chira
khong dudi 3pg chi, sai s6 khong vuot qua
murc cho phép

- Mau duogc phan huy hoan toan va khong bi
that thoat trong qua trinh xir 1y

- Ham lugng Pb dugc xac dinh theo ding
quy trinh

- Pb duoc tach hoan toan ra khoi dich mau
sau phan huy

- Pb sau khi tach phai dugc hoa tan hoan
toan trong HNO; 1M

- Dung dich day chuan, mau thir dugc chuan
bi ding yéu cau cho phep do bang may
quang pho hap thu nguyen tu

- May quang pho hap thu nguyén tir dugc van
hanh theo ding hudng dan ctia nha san xuat.

-Pén Pb va cac thong sb can thiét dé xac
dinh Pb dugc cai dat chinh xac

- B1eu kién 1am viéc cua thiét bi phai dugc
t6i wu

Doi chiéu véi tai lidu ki thuat

Quan sat tryc tiép nguoi thuc
hién, ddi chiéu tai li¢u k¥ thuat

Quan sat tryc tiép nguoi thuc
hién, ddi chiéu tai liéu k¥ thuat

Quan sat truc t1ep nguoi thyc hién
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Tiéu chi danh gia

Cach thire danh gia

- Ty 1€ khi C;H, cap vao thiét bi phai duoc
diéu chinh thich hop dé danh lua

- Thoi gian cap khi phai duoc diéu chinh dé
thu dugc do hap thu to1 da

- May quang phd dugc diéu chinh vé 0 khi
hatnuée

-bo hélp thu ctia mau tréng, day chuin duoc
do dung quy trinh

- Puong chuén biéu dién twong quan gitta do
hép thu va ham lugng Pb dugc xiy dung dung
quy dinh, dudng chuan thu dugc tuyén tinh

-bo hap thyu cua mau thir duogc do chinh xac,
trong cung diéu kién nhu khi do miu tring
va diy chuén

-bo hap thu cua mau thir dugc do chinh xac,
trong cung diéu kién nhu khi do miu tring
va diy chuén

- Bau d6t phai dugc rira bang HNO; 1M sau
mdi lan do

- Gia tri do hap thu cua mdi dung dich mau
trang, day chuan va mau thir 13 trung binh
cong cua 3 lan do

- Thao tdc van hanh va su dung can phan
tich, may nghlen may ly tdm ong, bé siéu
am, phan mém diéu khién két noi véi may
quang pho hap thu nguyén tir chudn xac

- Thao tac chinh may quang pho vé 0, lap
dén, cap khi, danh ltra chuan xéc

- Thao tac ngimng cap khi, vé sinh bo hoa hoi
thanh thao

- Thao tac phan huy mau, tach Pb, hoa tan
Pb trong acid thanh thao

- Ham Iu’O'ng Pb trong mau do dugc xac dinh
chinh x4c dya trén duong chuan

- Ham luong Pb trong mau thtr duoc xac
dinh chinh xac; két qua glu’a 2 lan tha
nghiém khong duogc vuot qua gidi han 1ap lai
cua phu’ong phap

- Ket qua phan tich dugc ghi chinh xac vao
phiéu ghi két qua va so luu

Quan st truc tiép nguoi thuc hién

Quan sat truc tlep ngum thuc
hién, kiém tra dudng chuén thu
duoc

Quan sat tryc tlep nguoi thuc
hién, kiém tra két qua do hap thu.

Kiém tra cong thuc va két qua
tinh toan, d6i chiéu tai lieu k¥
thuat

Quan sat tryc tiép nguoi thye

hién, ki€m tra phiéu va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh pham mau hiru co tan trong nudéc
Ma s0 cong viéc: K1

I. MO TA CONG VIEC

Xac dinh dinh tinh cac loai pham mau hitu co tan trong nuoc béng phuong

phap séc ky gidy. Céc ‘budc chinh thyc hién cong viée gom: Chuan bj thiét bi, dung

cu, hoa chat; xtr 1y mau; chiét pham mau, cham sac ky, chay sac ky, danh gia két
qua sac ky d6; nhan xét va két luan vé sy hién dién caa pham mau.

II. CAC TIEU CHi THU'C HIEN

- Luong can mau phai phu hop voi timg loai thuc pham dé dam bao luong
pham mau du kién c6 trong mau dap tmg yéu ciu cua phuong phap thir;

- Map thir dugc xir Iy phu hop véi timg loai thuc phidm va khong lam thét
thoat pham mau;

- Phim mau trong dich miu dugc tach triét dé bang phwong phap nhudém len
hodc bang dung moi, sau d6 pham mau dugc thu hoi hét;

- Vét cham dung dich pham mau 1én gidy sic ky dam bao kich thuéc;
- Luong dung dich pham mau mau thir va dung dich phidm mau chuin dugc
chdm 1én glay sac ky phai tuong duong;

- Gidy séic ky sau khi chdm phai dugc lam khé va cb dinh dang;

- Hé dung mdi chay séac ky pht hop véi loai pham mau du kién c6 trong mau;

- Thoi gian chay sic ky phtt hop véi timg loai phim mau va hé dung mdi st dung;

- Ry ctia mu thtr va chuan duge tinh chinh xac;

- Sac ky d6 ctia mAu thir duoc so sanh voi mau chuan vé gia tri Ry va cuong d6 mau;

- Két luan chinh xé4c vé sy hién hién cua loai phém mau trong mau th;

- Két qua duogc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo ding phuong phap va yéu cu cua phuong
phéap phan tich;

- Lwa chon day du sb luong, chung loai hoa chat dung theo yéu ciu cua
phuong phap phan tich;

- Xt Iy mau thir phtt hop véi ting loai thuc phdm va theo yéu cau cua phuong
phap thtr;

- Tinh toan lwong mau phu hop dé thu dugc lwong phim mau dam bao cho
phuong phép thu;
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- Khir kéo soi len, hap phu pham mau vao soi len va giai hap phim mau thanh
thao khi chiét pham mau bang phwong phap nhudm len;

- Chiét pham mau bang phuong phap dung dung méi, 1am gidu mau sau khi
chiét thanh thao;

- Cham dung dich mau thtr va mau chuan 1én gidy sic ky chuan x4c;
- Lam kho va c6 dinh dang ctia vét cham trén gidy thanh thao;
- Pat giay sac ky vao binh chuan xac;

- Lua chon dtng hé dung méi chay sic ky tng voi loai pham mau du kién c6
trong mau;

- Chay sdc ky thanh thao;

- Van hanh thanh thao can phan tich, can k¥ thuat, bo chiét Soxhlet, may loc
chéan khong;

- Str dung thanh thao micropipet (hoic 6ng mao quan) dé chdm séc ky;

- Poc sic ky dd thanh thao;

- Xéac dinh duang vi tri vach lan truyén ctia mau thir va miu chuén;

- Tinh toan R¢theo ding cong thic;

- Nhan dang thanh thao loai phém mau dua vao gia tri Ry hinh dang vét mau,
mau cua vét mau chuan va mau thu;

- Thyuc hi¢n ding cac bién phap bdo ho lao dong khi lam viéc véi hoa chit,
thict bi.

2. Kién thirc

- Trinh bay duoc trinh ty cac budc xac dinh pham mau hitu co tan trong nudc
bang sac ky gidy;

- Mo ta duogc quy trinh chiét phdm mau bing phuong phap nhudém len hoic
bang dung moi;

- Lua chon dugc phuong phap xt 1y mau phu hop véi tinh chét cia tiung loai
thuc pham,;

- Lya chon dugc dung moi chiét phém mau phu hop véi loai thuc phém, hé
dung moi trién khai phu hgp véi loai pham mau;

- Giai thich dugc nguyén tac va phuong phap xu ly mau dé xac dinh phém

mau trong thuc pham, chiét pham mau bang phuong phap nhudm len, chlet pham
mau bang dung méi; nguyén tic va quy trinh cia phuong phap sic ky gidy;

- Giai thich duoc nguyén tic xac dinh Ry, nguyén tic doc sic ky do;

- Nhan biét ding d4u hiéu cho biét sy c6 mit cua loai phém mau trong mau;

- Giai thich duogc cac hién tugng bat thuong co thé xady ra va dé xuit duogc céc
bién phép xur Iy phu hgp trong qua trinh phan tich.
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IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can phan tich, can ky thuat, bo chiét Soxhlet, bép dién, bép cach thuy, may
loc chan khong;

- Bat sir, cbi chay s, cdi xay, bong thay tinh, soi len 16ng ctru, phéu chiét
dung tich 250, 500ml; cac dung cu thuy tinh thong thuong khac;

- Binh chay sic ky, gidy sdc ky, but chi, thuéc, micropipet hoic éng mao
quan, may say;

- Kep an toan, gang tay, kinh bao hd, tu hut;

- Céc dung dich phdm mau chuan;

- Ete etylic, ete dau hoa, Izo - butanol, n - butanol, etanol, phenol, etyl acetat,
pyridin, amoniac, nudc cat;

- DD amoniac 1%, 5%; acid acetic 10%; trinatri xitrat; pepsin tinh bot hoac
dung dich dam dac, cat trang tinh che;

- DD HC1 0,05N; H,SO4 25%;

- Tai liéu ky thuat xac dinh phdm mau hiru co tan trong nudc: TCVN
5517:1991;

- Phiéu ghi két qua phan tich va so luu.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thirc danh gia

- Thiét bi, dung cu, hoa chat dugc chuan bi | D6i chiéu voi tai liéu ki thuat
dua va dung theo yéu cau cua phuong phéap

phan tich ngay tir dau

- Lugng can mau phai phu hop véi ting loai
thue pham dé dam bao lugng pham mau dy
kién c6 trong miu dap Ung yéu ciu cua
phuong phép thu

- PhAm mau hitu co tan trong nudc dugc xac
dinh theo ding quy trinh

Quan sat tryc tiép nguoi thuc
hién, doi1 chiéu tai licu k¥ thuat

- Mau thu duoc xur Iy phu hop voi tung loai
thuc pham va khong lam that thoat pham

- Phim mau trong dich mau dugc tach triét
dé bang phuong phéap nhudém len hoéac bang
dung méi, sau d6 pham mau dugc thu hdi hét

—Yet cham dung dich pham mau l1én gidy
sac ky dam bao kich thudce

Theo doi qua trinh thyuc hién, so
sanh, doi chiéu vdi tai lidu ky
thuat

Quan sat truc tiép ngudi thuc
hién.

Quan sat tryc ti€p nguoi thuc
hién, kiém tra vét cham trén giay
sac ky
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Tiéu chi danh gia

Cach thirc danh gia

- Lugng dung dich phémvme‘lu mau thu va
dung dich phdm mau chuan dugc cham Ién
giay sac ky phai tuong duong

- Gidy seic ky sau khi chdm phai duoc lam
kho va c6 dinh dang

- H¢ dung mdi chay sic ky phu hop voi loai
pham mau du kién c6 trong mau

- Thot gian chay sic ky phu hop véi timg
loai phdm mau va h¢ dung méi st dung

Quan sat truc tiép nguoi thuc hién

Quan sat tryc tiép ngudi thuc
hién, so sanh, doi1 chiéu véi tai
li¢u k¥ thuat

Quan sat truc tiép ngudi thuc
hién, do thoi gian chay sac ky va
doi1 chi€u tai liu ky thuat

Kiém tra cong thirc va két qua
tinh toan

- Sac ky do6 cua mau thu dugc so sanh voi
mau chuan vé gia tri Ry va cuong do mau

- Thao tac chiét pham mau, cham sic ky, dat
gidy sic ky, chay sic ky chuan xéac

- Thao tac vén hanh thanh thao cén phan
tich, can ky thuat, bo chiét Soxhlet, may loc
chéan khong

- Céc bién phép bdo ho khi lam viéc véi hoa
chat, thiét bi duoc tuan thu

- Két luan chinh xac vé su hién hién cua loai
pham mau trong mau thu

- Két qua dugc ghi chinh xac vao phiéu ghi | Quan sat truc tlep nguoi  thue
két qua va so luu hién, kiém tra phiéu va s6 luu




CONG BAO/S6 183 + 184/Ngay 03-03-2012 99

TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh saccarin
Ma so cong viéc: K2

I. MO TA CONG VIEC

Xac dinh dinh tinh saccarin bang phuong phap sic ky ban mong. Cac budc
chinh thyc hién cong viéc gom: Chuén bi thi€t bi, dung cu, hoa chat; xir Iy mau
chiét saccarin, chim sic ky, chay sac ky, danh gia ket qua sac ky do; ket luan vé sy
hién di¢n cta saccarin trong mau.

II. CAC TIEU CHi THU'C HIEN

- Lwong can mau phu hop voi timg loai thuc phdm dé dam bao ham lugng
saccarin cho phuong phap thir;

- Mau thir dugc chuan bi phi hop véi timg loai thue pham va khong 1am thét
thoat saccarin;

- Saccarin trong dich mau dugc tach triét dé va ding quy trinh;

- Vét chdm dung dich saccarin 1én ban mong dam bao c6 duong kinh khong
qua 0,5cm;

- Luong dung dich saccarin mau thir va dung dich saccarin chuan dugc chdm
1én ban mong phai tuong duong;

- Vét chim phai dugc lam kho hoan toan;

- Thoi gian chay sac ky va chiéu cao duong murc dung mdi thu duoc dung quy dinh;

- Ban sac ky dugc quan sat dudi anh dén tir ngoai c6 bude soéng 254 micromet;

- Vét saccarin phat huynh quang dugc khoanh ving chinh xéc;

- Ry ctia mu thtr va chuan duge tinh chinh xac;

- Sic ky d6 ctia mau thtr dugc so sanh véi mau chudn vé gia tri R; va cuong do
huynh quang;

- Két luan chinh x4c vé sy hién dién cta saccarin trong mau thir;

- Két qua duogc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo ding phuong phap va yéu cu cua phuong
phép phan tich;

- Lua chon day du sb lugng, ching loai héa chat dung theo yéu cdu cua
phuong phap phan tich;

- Chuan bi mau thir phu hop véi timg loai thuc pham;

- Tinh toan luwong miu phu hop dé thu dugc lugng saccarin dam bao cho
phuong phap thur;

- Chiét saccarin thanh thao;

- Co sach 16p silicagel ¢ canh bén va canh day cta ban mong dé tranh hién
tuong mao dan;
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- Cham dung dich mau chuan va mau thir 1én ban mong chuan xac;
- Lam kho vét chAm va ban mong thanh thao;

- Chuén bi binh chay sic ky dam bao trang thai bdo hoa dung méi;
- Pt ban mong vao binh chuan xac;

- Chay sac ky thanh thao;

- Vén hanh va st dung thanh thao can phan tich, may cat quay chan khong,
may nghién, bép cach thuy;

- Xéac dinh dung vi tri vach lan truyén cta dung moi trén ban mong;

- Quan sat ban mong dudi anh deén tir ngoai thanh thao;

- Nhan dang vét saccarin phat huynh quang chuén xac;

- Tinh toan R¢theo dang cong thic;

- Thue hién ding cac bién phap bao ho lao dong khi 1am viéc v6i hoa chit,
thiét bi.

2. Kién thirc

- Trinh bay dugc trinh tir cic budc x4c dinh saccarin bang sic ky ban mong;

- Lya chon phuong phap chuan bi mau phu hop véi tinh chét cua timg loai
thie pham;

- Giai thich dugc nguyén tac va phuong phap Xu ly mau dé xac dinh saccarin
trong thuc pham, chiét saccarin trong dich mau; nguyén tic ciia phuong phap séic
ky ban mong;

- Giai thich duoc nguyén tac xac dinh Ry, nguyén tic doc sic ky do;

- Trinh bay duoc dau hiéu nhén biét sy c6 mit cua saccarin trong mau dya vao
sac ky do;

- Giai thich dugc cac hién tuong bat thuong co thé xay ra va dé xuat duoc cac
bién phéap xur 1y phu hgp trong qua trinh xac dinh.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Can phan tich, may nghién, may cit quay chan khong, bép cach thuy;

- Binh dinh mtc 10, 50, 250ml; binh chiét, éng nghi¢m chia do, binh cau va
cac dung cu thuy tinh thong thuong khac;

- Binh chay sic ky, ban moéng trang silicagen H, may siy, dén tir ngoai co
budc song 254 micromet;

- Micropipet hodc dng mao quéan, binh phun héa chét;

- But chi, thudc, bong thuy tinh;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- Dung dich saccarin chuan (natri saccarinat);

- Ete dau hoa, n - butanol, etanol 96%, etyl acetat, amoniac, nudc cat;

- DD NaOH 50%; H,SO, (1:1); NH4,OH 25%;

- Tai li¢u k¥ thuat xac dinh saccarin: TCVN 5561: 1991;

- Phiéu ghi két qua phan tich va so luu.
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V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thire danh gia

- Thiét bi, dung cu, héa chat duoc chuan bj
du va ding theo yéu cau ciia phuong phép
phan tich ngay tir dau

- Luong cén mau phu hgp véi tung loai
thuc pham dé dam bao ham lugng saccarin
cho phuong phap thu

- Saccarin trong thuc phém duoc xac dinh
theo dung quy trinh

-Mau thur duge chuan bi phu hop voi timg loai
thie pham va khong 1am thét thoat saccarin

- Saccarin trong dich mau duoc tach triét
dé va dung quy trinh

- Vét cham dung dich saccarin 1én ban mong
dam bao c6 duong kinh khong quél 0,5cm

- Lugng dung dich saccarin mau thir va
dung dich saccarin chuin dugc chim lén
ban méng phai twong duong

- Thoi gian chay sac ky va chiéu cao duong
murc dung moi thu dugce ding quy dinh

- Ban sac ky dugc quan sat dudi anh den tu
ngoai co budc song 254 micromet

- Vét saccarin phat huynh quang dugc
khoanh vung chinh x4c

- Sac ky. do ctia mau thir du’(yc so sanh véi mau
chudn vé gié tri Rf va cuong do huynh quang

- Thao tac chiét saccarin, cham sac ky, dat
ban mong Vao bll’lh chay séc ky chuan Xac

- Thao tac véan hanh thanh thao céan phan
tich, can ky thuat, may cit quay chan
khong, may nghién

- Céac bién phap bao ho khi lam vigc véi
hoa chat, thiét bi duoc tuan thu

- Két luan chinh x4c vé sy hién dién cua
saccarin trong mau thir

- Ket qua dugc ghi chinh xac vao phiéu ghi
két qua va so luu

Pbi chiéu véi tai lidu ky thuat

thuat

Theo doi qua trinh thuc hién, kiém
tra vét cham trén ban mong

Quan sat truc tlep nguoi thuc hi¢n,
kiém tra vét cham trén ban mong

Quan sat truc t1ep nguoi thuc h1en
kiém tra va dbi ch1eu tal heu ky thuat

Quan sat truc tlep ngu’m thuc hién,
kiém tra phiéu va so luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Melamine
Ma s0 cong viéce: L1

I. MO TA CONG VIEC

Xac dinh ham luong Melamine trong thuc phdm bang phu’o*ng phap sic ky
long hiu nang cao (HPLC). Cac budc chinh thyc hién cong viéc gom: Chuan bi
thiét b, dung cu, hoa chatq chueln bi mau; chlet, melanine; tinh sach dlcqh chiét; tién
hanh chaylHPLC day chuan, mau thtr va doc két qua; dung duong chuan; tinh toan
va xu 1y két qua ham lugng Melamine.

II. CAC TIEU CHi THU'C HIEN

- Khdi lugng mau can ding quy dinh, sai s6 khong qua 0,01g;

- Mau dugc chuin bj phu hop voi timg loai thuc pham va khong bi that thoat
trong qua trinh xu 1y;

- Melamine duoc chiét triét dé ra khoi dung dich mau;

- Dich chiét chtra melamine dugc tinh sach brlfmg cot SPE;

- May HPLC duoc van hanh theo dung quy trinh huéng dan cua nha san xuét;

- Cac thong s6 can thiét cho qua trinh chay HPLC dugc cai dat chinh xac, phu
hop dé xac dinh Melamine trong thuc pham,;

- Hé théng phai dugc chay bang dung méi pha dong dén khi 6n dinh (can bang);

- Vong nap mau phai duoc rira trudc va sau moi luot tiém mau;

- Day chuan dugc chay HPLC chuan xac;

- Céc peak melamine phai dugc do dién tich;

- Pudng chuan :biéu dién twong quan gitra dién tich peak va noéng d6 melamine
duogc xay dung chuan xac va dam bao tuyén tinh;

- Mau thtr dugc chay HPLC trong cung diéu kién v6i day chuan;

- Tung peak riéng l¢ trén sic ky d6 cua dung dich thir phai dugc so sanh voi
dung dich chuan melamine vé thoi gian luu;

- Peak c6 thoi gian luu bang véi thoi gian luu cta dung dich chuan melamine
dugc ghi dién tich chinh x4c;

- Ham luong Melamine dugc xac dinh chinh xac; két qua gitra 2 lan phan tich
song song khong duoc vugt qua gidi han 1dp lai cua phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va s luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cau cua phuong
phéap phan tich;
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- Lua chon day du sb luong, chung loai héa chat dung theo yéu ciu cua
phuong phép phan tich;

- Lua chon phuong phép chuan bi mau phu hop véi ting loai thuc pham;

- Chiét melamine ra khoi mau thanh thao;

- Tinh sach melamine bang cot SPE thanh thao;

- Van hanh va st dung thanh thao may HPLC, chuong trinh dleu khién phan
tich bang HPLC, cin phén tich, may nghién, may lic vortex, may cit quay chan
khong, may ly tim, thiét bi siéu am;

- Nhan dang cac peak trén sic ky d thanh thao;
- V& sinh vong nap mau, cot sic ky va ngung hoat dong thiét bi thanh thao;
- Tinh toan két qua theo diing cong thire, xir Iy két qua chinh xéc;
- Thuc hién ding cac bién phdp bao hd lao dong khi lam viéc vdi hoa chit,
thiét bi.
2. Kién thirc
- Trinh bay duogc trinh ty cdc budc xac dinh ham lugng Melamine bﬁng
phuong phéap HPLC;

- Mo ta duge quy trinh van hanh va cach s dung hé théng HPLC, chuong
trinh diéu khién phan tich bang HPLC theo huéng dan ctia nha san xuat;

- M6 ta dugc quy trinh vén hanh va cach s dung may nghién, can phan tich,
may lac vortex, may cat quay chan khong, may ly tam, thiét bi siéu am,;

- Nhan biét ding dau hiéu cho biét hé théng da 6n dinh;

- Lua chon phuong phap vé sinh va bao quan cot sic ky phu hop véi tinh chit
cua cot;

- Phén tich duoc cac yéu td gay nhiéu sic ky d6 va bién phap khic phuc;

- Giai thich duoc nguyén tic va phuong phap chuan bi mau, chiét Melamine
ra khéi mau, tinh sach melamine bang cot SPE;

- Giai thich duoc nguyén tic nhan dang céc peak trén sic ky d6 ciia HPLC;

- Trinh bay dugc nguyén tic va phuong phap xac dinh ham luong melamine
dua vao duong chuan;

_ - Phan tich dugc nguyén nhan cua cac hién tuong bét thuong c6 thé xay ra va
de xuat dugc céac bién phap xtr ly phu hop trong qué trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May HPLC duoc gan véi detector UV ¢6 thé do duoc ¢ bude song 240nm va
cac phu kién kem theo, may vi tinh c6 phan mém di€u khién né1 vo1 may HPLC;
- Can phan tich, may nghién mau, may rung tron mau, thiét bi siéu am;

- May lic vortex, may cat quay chan khong, may ly tim;
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- Binh dinh muc, pipét, binh non, éng
giady loc, khan lau mém;

dong, phéu thuy tinh, diia thuy tinh,

- Kep an toan, gang tay, kinh bao hg, tu hut;
- Hexan, Acetonitril, Metanol, loai dung cho HPLC;

- Melamine;
- DD acid tricloacetic 1%, 5%:;
- DD NH,OH 5% trong con;

- DD dém pH = 3 (10mmol acid citric va 10mmol Natri octansulfonat);

- Nudc cat;

- Tai liéu k¥ thuat xac dinh ham luong Melamine brlfmg HPLC;

- Tai liéu k¥ thuat cta hé théng HPLC;
- Phiéu ghi két qua phan tich va s luu.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thuc danh gia

- Thiét bi, dung cu, hc')q chit duoc chuan bi
du va ding theo yéu cau cua phuong phap
phan tich ngay tir dau

- Céc dung moi sir dung phai dam bao logi.
dung cho HPLC

- Ham lugng Melamine dugc xdc dinh
theo dung quy trinh

- }(héi lugng mau can ding quy dinh, sai
s0 khong qua 0,01g

- Mau duoc chuin bi phd hop véi timg
loai thuc pham va khong bi that thoat
trong qua trinh xu ly

- Melamine dugc chiét triét dé ra khoi
dung dich mau

- Dich chiét chira melamine dugc tinh sach
bang cot SPE

-May HPLC dugc véan hanh theo dung
quy trinh hudng dan cia nha san xuat

- Céc thong sb can thit cho qué trinh chay
HPLC duoc cai dat chinh xac, pll}‘l hop dé
xac dinh Melamine trong thyc pham.

- H¢ théng phéi dugc chay bing dung moi
pha dong dén khi 6n dinh (can bang)

Déi chiéu véi tai lidu ki thuat

Kiém tra truc tiép dung méi da
chuan bi

Quan sat tryc ti€p nguoi thuc hién,
so sanh, do6i chiéu vaéi tai liéu k¥

Quan sat truc ti€p nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat tryc ti€p nguoi thuc hién,
so sanh, do6i chiéu vdi tai lieu k¥

Quan sat truc tiép nguoi thyc hién,

kiém tra tryc ti€p trén may
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Tiéu chi danh gia

Cach thirc danh gia

- Thé tich mau phai duoc tiém vao mdy
chinh x4c (truong hop tiém bang tay)

- Vong nap mau phai duogc ria trudc va
sau moi luot tiém mau

- Cac peak melamine phai dugc do dién
tich

- Mﬁu thu duge chay HPLC trong cung
dieukienviday chuan
- Ting peak trén sac ky do ciia dung dich
thu phai duge so sanh v6i dung dich chuan
vethoigianlw
- Peak c6 thoi gian luu pﬁng voi1 thot gian
luu cua dung dich chudn melamine dugc
ghidién tich chinh xde
- Thao tac van hanh va str dung cén phan
tich, may nghién, may lac vortex, “may cét
quay chan khong, may ly tam, thiét bi siéu
am, chuong trinh diéu khién phan tich
bang HPLC thanh thao

- Thao tac vé sinh vong nap mau, cot sic
ky va ngung hoat dong thiét bi thanh thao

- Céac bién phap bao hg khi lam viéc véi
hoa chat, thiét bi duoc tuan thu

- Ham lugng Melamine dugc xdc dinh
chinh xé4c; két qua gitta 2 1an phan tich
song song khong dugc vugt qua gidi han
1ap lai cua phuong phap

-Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc hién,
ki€m tra két qua

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat tryc tiép ngudi thyuc hién,

kiém tra phi€u va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh 3- MCPD
Ma so cong viéc: L2

I. MO TA CONG VIEC

Xac dinh ham luong 3- MCPD trong thuc pham bang phucmg phap sdc ky khi
dau do khéi phod (GC/MS). Cac budce chinh thyc hién cong viéc gom: Chuan bj
thiét bi, dung cu, hoa chat; chuan bi mau ~chlet ,mag bang hap phu qua cot Extrelut,
giai hap 3- MCPD bang ete dietyl, tao dan xuét bang heptaflobutirylimidazon sau
do do trén may sac ky khi dau do khoi phd, doc két qua, xay dung duong chuan;
tinh va xur 1y két qua.

II. CAC TIEU CHi THU'C HIEN

- Khéi lvong miu can phu hop véi timg loai thuc pham, sai sé khong qua 0,01g;

- Mau dugc chuéan bi phi hop véi ting loai thuc pham;

- Mau phai duogc thém chuan néi d5-3MCPD, dung (}ich NaCl 0 né)ng do,
lugng dung quy dinh va xtr Iy phu hop trude khi tron véi chat nhoi cot Extrelut;

~ - 3- MCPD trong mau dugc chiét triét dé bang hap phu qua cot Extrelut, giai
hap bang ete dietyl;

-3- MCPD da chiét tach va 3 - MCPD chuin duoc tao dan xuét véi
Heptaflobutyrylimidazon;

- May GC/MS duoc van hanh theo ding quy trinh huéng dan ctia nha san xuat;

- Céac dung dich chuin va mau thir du:(yc chay GC/MS véi cac diéu kién phu
hop cho xéc dinh 3 - MCPD trong thyc pham;

- Puong chuan biéu thi mdi trong quan gilra ty sd dién tich peak ! khéi lugng
cua 3-MCPD trong tirng dung dich chuan dugc xay dung dam bdao tuyén tinh;

- Tung peak riéng l¢ trén sic ky d6 cua dung dich thir phai duoc so sanh véi
cac dung dich chuan vé thoi gian luu;

- Cac peak 3 - MCPD va d5- 3 MCPD cua dung dich mau thtr ¢é thoi gian luu
va khoi pho tuong Uimg véi thoi gian luu va khoi pho cua dung dich chuan phai
duoc do dién tich peak;

- Ham luong 3 - MCPD dugc xac dinh chinh xac; két qua giita 2 1an phan tich
song song khong duoc vuogt qua gidi han 1dp lai cua phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cdu cia phuong
phép phan tich;
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- Lua chon day du s luong, chung loai héa chat dung theo yéu ciu cia
phuong phép phan tich;
- Lwra chon phuong phéap chuin bi mau phu hop véi timg loai thuc pham;
- Nhéi cot Extrelut va rira giai 3-MCPD thanh thao;
- Tach dan xuat thu dugc sau phan tng véi Heptaflobutyrylimidazon thanh thao;
- Van hanh thanh thao may GC/MS va mady vi tinh co phan mém diéu khién
nodi vo1 mady GC/MS, céan phan tich, may nghién;
- Lua chon ty 1¢ dung méi pha dong phu hgp chung loai thiét bi, cach nap
dung dich thir va dung dich dbi chung, c0 mau va detector;
- Nhan dang céc peak trén sac ky dd thanh thao;
- Tinh toan két qua theo dang cong thic, xtr 1y két qua chinh xéc;
- Thuc hién dang céc bién phap bao hd lao dong khi lam viéc vdi hoa chit,
thiét bi.
2. Kién thirc
- Trinh bay duogc trinh tu cac budc xac dinh ham lugng 3 - MCPD béng
phuong phap GC/MS;
- M6 ta dugc quy trinh van hanh h¢ théng GC/MS theo huéng dan ciia nha
san xuat;
- M6 ta dugc quy trinh vén hanh va cach st dung may nghlen can phan tich,
may lac vortex, may tron toc do cao, mdy ly tAm, thiét bi siéu am, cit quay;

- Giai thich dugc nguyén tic va phuong phap chuén bi mau, chiét 3 - MCPD
cot sic ky Extrelut; nguyén tic va quy trinh chuan bi dung dich thir va dung dich
d6i chung;

- Giai thich duoc nguyén tic nhan dang cac peak trén sic ky d6 ciia GC/MS;

- Giai thich dugc cac hién tuong bat thudng c6 thé xay ra va dé xuat duoc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Méay GC/MS va céc phy kién keém theo, mdy vi tinh ¢6 phan mém diéu khicn

noi voi may GC/MS;

- May lic vortex, may tron toc do cao, may ly tim, may nghién mau;

- Can phan tich, thiét bi siéu 4m, bép cach thuy, b cit quay, hop nhom gia nhiét;

- Cot sac ky;

- Lo thuy tinh 2ml, 4ml, ¢4 nip vin; pipet' micropipet'

- Binh dinh mirc, pipet, binh ndn, binh cau day tron, dng dong, phéu thiy tinh,
diia thay tinh, gidy loc, khian lau mém, dao tron;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- n-Hexan, ete dietyl, etyl acetat, hdn hop dung méi n- Hexan -ete dietyl (9:1);
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- 2,2 4-trimetylpentan; Heptaflobutyrylimidazon;
- DD natri ascorbat 200g/1; KOH 50% w;
- Chét nhdi cot Extrelut, Na,SO, khan; NaCl 290¢g/1; nudce cAt;

- d5-3-MCPD; 3-MCPD;

- Tai liéu k¥ thuét x4c dinh ham luong 3 - MCPD bang GC/MS: TCVN 7731: 2008;

- Tai liéu k¥ thuat caa hé théng GC/MS;

- Phiéu ghi két qua phan tich va S6 nhat ky.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, h()e‘l chit duoc chuan bi
du va dung theo yéu cau cua phuong phap
phan tich ngay tir dau

- Ham lugng 3 - MCPD duoc xac dinh
theo dung quy trinh

- Khéi luong mau can ding quy dinh, sai
s0 khong qua 0,001g

- Mau duoc chuan bi phu hop véi timg
loai thuc pham

-Mau phai duoc thém chuin noi ds-
3MCPD, dung dich NaCl & ndng do,
lugng ding quy dinh va xu ly phu hop
truge khi tron véi chat nhoi cot Extrelut

- ‘3— MQPD trong mau dugc chiét triét (ié
bang hap phu qua cot Extrelut, giai hap
bang ete dietyl

-3- MCPD da chiét tach va 3 - MCPD
chuan duoc tao dan xuat véi Heptaflobu-
tyrylimidazon

-May GC/MS duoc van hanh theo dung
quy trinh huéng dan ctia nha san xuat

- Cac dung dich chuin \(él mau thir duoc
chay GC/MS voi cac di€u kién phu hop
cho xéc dinh 3 - MCPD trong thyc pham

- Puong chuan biéu thi mbi twong quan
giita ty sb dién tich peak véi khdi luong
ctia 3-MCPD trong timg dung dich chuan
duoc xay dung dam bao tuyén tinh

Pbi chiéu véi tai lidu ki thuat

Quan sat truc ti€ép nguoi thuc hién, so
sanh, doi chiéu vai tai licu ky thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai li¢u k¥ thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
doi chiéu tai ligu k¥ thuat

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan thu dugc
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Tiéu chi danh gia

Cach thirc danh gia

- Ting peak riéng 1& trén sic ky d6 cua
dung dich tht phai dugc so sanh vdi céac
dung dich chuan vé thoi gian luu

- Cac peak 3 - MCPD va d5- 3 MCPD cua
dung dich mau thtr co6 thoi gian luu va
khéi phd twong tng véi thoi gian luu va
khéi phd cta dung dich chuan phai dugc
do di¢n tich peak

- Thao tac van hanh va st dung can phan
tich, may nghién, may lic vortex, may tron
tbc do cao, may ly tam, thiét bj siéu am,
cat quay, chuong trinh diéu khién phan
tich bang GC/MS thanh thao

- Ham luong 3 - MCPD dugc xac dinh
chinh xac; két qua giita 2 1an phan tich
song song khong duoc vuot qua gidi han
13p lai ctia phuong phap

- Két qua phan tich dugc ghi chinh xac
vao phicu ghi két qua va so luu

Kiém tra truc tiép trén sic ky do

Kiém tra cong thic va két qua tinh
todn, doi chiéu tai licu k¥ thuat

Quan sat truc tiép nguoi thuc hién,

kiém tra phicu va s6 luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Aflatoxin
Ma so cong viéc: L3

I. MO TA CONG VIEC

Xéc dinh ham luong Aﬂatogin trong LTTP jbéng phuong phap I:IPLC.WCéc
buié’c chil}h thuc hién cong viéc gom: Chpén b1 thiét bi, dung cu, hoa ché,t; chuan bi
mau; chiét Aﬂa,toxin; tinh sach dich chiét, tién hanh chay HPLC; doc két qua; tinh
todn va xu 1y két qua ham lugng Aflatoxin.

II. CAC TIEU CHIi THU'C HIEN

- Khéi lugng miu cin dang quy dinh, sai s6 khong qua 0,001g;

- Méu duoc chuan bi phtl hop véi timg loai thuc pham va khong bi that thoat
trong qua trinh xtr ly;

- Aflatoxin duoc chiét triét dé ra khoi mau va loc trong dung dich;

- Aflatoxin trong dich chiét duoc 1am sach bang cot i luc mién nhiém;

- Dich sau rura giai dugc pha loang voi nudc dén thé tich xac dinh;

- Day ‘chuém ctia cac Aflatoxin duoc chuan bi dam béao chinh xéc né)ng do, dap
ung yéu cau chay HPLC;

- May HPLC duoc van hanh theo ding quy trinh huéng din cta nha san xuét;

- (;éc thong s can thiét cho qua triqh chay HPLC duoc cai dat chinh xac, phu
hop dé xac dinh Aflatoxin trong thyc pham;

- Hé théng phai dugc chay bang dung méi pha dong dén khi 6n dinh (can bang);

- Vong nap mau phai dugc rira trudc va sau moi luot tiém mau;

- Day chuan duoc chay HPLC chuén xac;

- Céc peak Aflatoxin phai dugc do dién tich;

- Puong chuan ]Jiéu dién twong quan giﬁ’a dién tich peak va nong d6 Aflatoxin
dugc xay dung chuan xac va dam bao tuyén tinh;

- Hon hop chuan va mau thir duoc chay HPLC trong cung diéu kién voi ddy chuan;

- Tung peak trén sic ky d6 cua dun~g dich thfrq phé{i dugc so sanh vdi céac
Aflatoxin G,, Gy, B,, B, trong dung dich hon hop chuén vé thoi gian luu;

- Peak co thoi giar} lwu bang vai thoi gian luu cua ting Aflatoxin tuong tng
dugc ghi di¢n tich (chiéu cao) chinh xac;

- Khbi luong cua timg Aflatoxin twong tmg voi dién tich (chiéu cao) peak
duoc xéac dinh chinh xac dya vao dudng chuan;



CONG BAO/SH 183 + 184/Ngay 03-03-2012 111

- Ham luong Aflatoxin duge xac dinh chinh xac; két qua giira 2 1an phan tich
song song khong dugc vugt qua gidi han 1dp lai ctia phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuwong phép va yéu cau cua phuong
phép phan tich;

-Lya chon ddy du sb luong, chung loai hoa chat ding theo yéu cau cua
phuong phép phan tich;

- Lwa chon phuong phap chuin bi mau phu hop véi timg loai thyc pham;

- Chiét Aflatoxin ra khoi mau thanh thao;

- Lam sach Aflatoxin bﬁng cot 4i luc mién nhiém thanh thao;

- Van hanh thanh thao may HPLC va mdy vi tinh ¢6 phan mém diéu khién noi
vo1 may HPLC, can phan tich, may nghién, b0 tron;

- Nhén dang cic peak trén sac ky do thanh thao;

- V& sinh vong nap mau, cot sac ky va ngung hoat dong thiét bi thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phap bao ho lao dong khi lam viéc vdi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay duogc trinh ty cac budce xac dinh ham luong Aflatoxin bang phwong
phap HPLC;

- Mo ta duge quy trinh van hanh va cach st dung hé thng HPLC, chuong
trinh diéu khién phan tich bang HPLC theo huéng dan ciia nha san xuat;

_ -MBb ta dugc quy trinh van hanh va cach sir dung may nghién, can phan tich,
bon hoi;
- Nhan biét dung dau hiéu cho biét hé thong di 6n dinh;
- Lwra chon phuong phap vé sinh va bao quan cot sic ky phu hop véi tinh chat
cua cot;
- Phén tich duoc cac yéu td gdy nhidu sic ky d6 va bién phép khic phuc;
- Giai thich dugc nguyén tac va phuong phap chuan bi mau, chiét Aflatoxin ra
khoi mau; 1am sach dich chiét bang cot 4i luc mién nhiém;
- Giai thich duoc nguyén tic nhan dang cac peak trén sic ky d6 ciia HPLC;
- Trinh bay dugc nguyén tdc va phuong phap xac dinh ham luong Aflatoxin
dva vao duong chuan;
_ - Phan tich duoc nguyén nhén cua cac hién tugng bét thudng co thé xay ra va
dé xuat dugc cac bién phap xur ly phu hop trong qua trinh phan tich.
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IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- May HPLC duogc gin véi detector huynh quang dugc kich thich ¢ budc song
365nm va Ehét xa o budc song 435nm, cac phu lfién kém theo: cot sdc ky pha dép,
h¢ thong dan xuat sau cdt, bom va vong bom mau; may vi tinh c6 phan mém diéu
khién n6i vo1 may HPLC;

- Cot 4i lyc mién nhiém, may do quang phé, cuvet thach anh;

- Can phan tich, may nghién mau, bo tron;

- Mang loc PTFE dung cho dung dich, gidy loc vi soi thay tinh;

~ - Binh dinh muc, pipét, binh non, dng dong, phéu thuy tinh, diia thuy tinh,

giady loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ti hut;

- Acetonitril, metanol: loai dung cho HPLC;

- Metanol, toluen: tinh khiét phan tich;

- Aflatoxin (dang tinh thé hodc dugc déng thanh vién con nhdng);

- Dung moi chiét metanol/nuéc (7:3);

- Hon hop Toluen/Acetonitril (98:2);

- Pha dong hdn hop nudc: acetolnitril: metanol (3:1:1);

- Khi N, NaCl, I, tinh thé;

- Hoa chit din xuét sau cot;

- H,SO,4 2M;

- Tai liéu k¥ thuat xac dinh ham luong Aflatoxin bang HPLC: TCVN 7596: 2007,
TCVN 7930: 2008;

- Tai liéu k¥ thuat ctia hé théng HPLC;
- Phiéu ghi két qua phan tich va s6 luu.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thire danh gia

- Thiét bi, dung cu, hoa chat dugc chuan bi | Dbi chiéu véi tai liéu ki thuat
du va dung theo yéu cau cua phuong phap
phan tich ngay tir dau

- Céc dung moi sir dung phai dam béo loai | Kiém tra truc tiép dung moi da
dung cho HPLC chuéan bi

- Ham lugng Aflatoxin dugc xac dinh theo | Theo doi qua trinh thyc hién
dung quy trinh e

- Khéi lvgng miu can dang quy dinh, sai | Quan sét truc tiép ngudi thyc hién
s0 khong qua 0,001¢g
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Tiéu chi danh gia

Cach thire danh gia

-Mau dugc chuan bi phu hop véi ting
loai thuc pham va khong bi that thoat
trong qua trinh xu ly

- Aflatoxin dugc chiét triét dé ra khoi mau
va loc trong dung dich

- Aflatoxin trong dich chiét dugc lam sach
bang cdt ai luc mién nhiém

- Dich sau rra gidi dugc pha loang véi
nudc dén thé tich xac dinh

- Ddy chuén cua cac Aflatoxin duoc chuan
bi dam bao chinh xdc nong do, dap ung
yéu cau chay HPLC

- May HPLC dugc van hanh theo dung
quy trinh huéng dan ctia nha san xuat

- Céc thong sé can thiét cho qué trinh chay
HPLC duoc cai dat chinh xac, phu hop dé
xac dinh Aflatoxin trong thuc pham

- Hé thdng phai dugc chay bang dung moi
pha dong dén khi 6n dinh (can bang)

- Thé tich mau phai duoc tiém vao may
chinh xéc (truong hop tiém bang tay)

- Vong nap mau phai duoc rua trudc va
sau moi luot tiém mau

- Céc peak Aflatoxin phai dwoc do dién
tich

- Pudng chuan biéu dién twong quan gitta
dién tich peak va nong d6 Aflatoxin dugc
xay dung chuan xac va dam bao tuyén tinh

- Hon hop chuin va miu thir dugc chay
HPLC trong cung di€u kién vé1 day chuan

- Ting peak trén sac ky do ciia dung dich
thir phai duoc so sanh véi cac Aflatoxin
G,, Gy, By, By trong dung dich hon hop
chuan vé thoi gian luu

Quan sat truc ti€p nguoi thuc hién,
so sanh, doi chiéu voi tai liu ky

Quan sat truc tiép ngudi thuc hién,
doi chicu tai liéu ky thuat

Quan sat truc tiép nguoi thyc hi¢n,
so sanh, doi chi€u voi tai liéu k¥

Quan sat truc tiép nguoi thuc hién,
kiém tra truc ti€p trén may

Quan sat truc tiép nguoi thuc hién,
kiém tra duong chuan

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thire danh gia

- Peak c6 thoi gian luu bang véi thoi gian
luu cua ting Aflatoxin twong ung duogc
ghi dién tich (chi€u cao) chinh xac

-Khéi luwong cua tung Aflatoxin tuong
ung voi dién tich (chiéu cao) peak duogc
xac dinh chinh xac dya vao duong chuan

- Thao tac van hanh va s dung can phan
tiqh, méy nghién, bd tr@n, chuong trinh
diéu khién phéan tich bang HPLC thanh

- Thao tac vé sinh vong nap mau, cot sdc
ky va ngirng hoat dong thiét bi thanh thao.

- Céac bién phap bao hg khi lam viéc véi
hoa chat, thiét bi dugc tuan thu

- Ham lugng Aflatoxin dugc xac dinh
chinh xé4c; két qua gitta 2 1an phan tich
song song khong dugc vugt qua gidi han
1ap lai ctia phuong phap

- Két qua phén tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat tryc tiép nguoi thuc hién

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai licu k¥ thuat

Quan sat truc tiép nguodi thyc hi¢n,
kiém tra phi€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh dw lwong cac chit chuyén héa thudc nhém
Nitrofuran
Ma so cong viéc: L4

I. MO TA CONG VIEC

Xac dinh du lugng céc chat chuyén hoa thugc nhom Nitrofuran trong thuc
pham bang phuong phap LC/MS/MS. Cac bude chinh thuc hién cong viéc gom:
Chuan bi dung cu, thiét bi, héa chat; chuan bi dung dich chuan; chuan bj mau; thuy
phan du lugng lién két véi md cia cac chat chuyén héa nhoém Nitrofuran; dan xuat
hoa bang 2-nitrobenzaldehyd; chiét dan xuat; xtr Iy dich chiét; chay LC/MS/MS;
doc két qud; tinh va xu ly két qua du lugng céc chat chuyén hoéa thuoc nhom
Nitrofuran.

II. CAC TIEU CHIi THUC HIEN

- Khéi luong mau can phu hop véi timg loai thuc pham, sai sb khong qua 0,01g;

- MAu thir, miu kiém so4t 4m tinh, mau kiém so4t duong tinh dugc déng nhét,
b6 sung hon hop chuan noi IS2 va dé yén ding thoi gian;

- Du lugng lién két voi mé cua cac chat chuyén héa nhom Nitrofuran duoc
thiy phan va dan xuat héa bang 2-nitrobenzaldehyd;

- Dich sau phan g phai dugc trung hoa hoan toan;

- Dén xuét tao thanh duoc chiét bang etyl acetat dén thé tich quy dinh;

- Dich chiét thu duogc phai bay hoi dén khé va hoa cin trong dung méi thich hop;

- Dung dich thu dugc phai loc trong;

- May LC/MS/MS duoc van hanh theo dung quy trinh huéng dan cua nha
san xuat;

- Cac thong sd can thiét cho phan tich cac chat chuyén héa thuéc nhoém
Nitrofuran bang LC/MS/MS dugc cai dat chinh x4c;

- Thiét bi duoc kiém tra bao dam chay 6n dinh véi diéu kién van hanh da cai dit;

- Cac dung dich mau thir, mu kiém soat 4m tinh, mau kiém soat dwong tinh
va dung moi trang dugc chay LC/MS/MS theo dling thir ty va dung quy trinh;

- Séc ky d6 cua dung dich mau duoc doc két qua theo dung quy dinh;

- Dién tich peak ctia ion thir cip c6 cuong do thap nhat, ion thir cap ¢ cuong
dd cao nhat ctia tirng mau dugc ghi lai chinh xac;

- Tong s dién tich peak ciia cac ion thtr cAp can phén tich va cua chat chuan
ndi twong ing dugce tinh chinh xéc;
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- Cac dai luong can thiét dé xac dinh két qua ham luwong chét can phén tich
duogc tinh ding quy dinh;

- Duong chuan tin hiéu cua mau kiém soat duong tinh voi nong do chit chuan
bo sung dugc xay dung chuan xac va dam bao tuyén tinh;

- Sy hién dién cua chit can phan tich dugc két luan chinh x4c;

- Du lugng céc c‘hét chuyén hoa thuoc nhom Nitrofuran duoc xac dinh chinh
xac; két qua gitra 2 1an phan tich song song khong dugc vuot qué gidi han 1ap lai
cua phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sb luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu cdu cia phuong
phap phan tich;

- Lua chon day du s luong, chung loai héa chat dung theo yéu ciu cia
phuong phép phan tich;

- Lua chon phuong phap chuan bi miu phi hop véi timg loai thue pham;

- Thity phan va din xuat hda mau thanh thao;

- Trung hoa mau va chiét dan xuét thanh thao;

- Chuefm bi mau thir, mau kiém soat 4m tinh, miu kiém soat duong tinh dap
ung yéu cau chay LC/MS/MS;

- Van hanh thanh thao may LC/MS/MS va may vi tinh ¢ phan mém diéu
khién néi voi may LC/MS/MS, may nghlen can phan tich, may ly tam, b0 c6 quay
chén khéng, may lac vortex, may lac éng nghiém, may lic dao dau, hé thong co
bang khi N, tii 4m;

- Nhan dang cac peak trén sac ky d6 LC/MS/MS thanh thao;

- V¢ sinh va ngurng hoat dong cua thiét bi thanh thao;

- Tinh toan két qua theo dang cong thic, xtr 1y két qua chinh x4ac;

- Thuc hi¢n ding cac bién phap bao hd lao dong khi lam viéc vdi hoda chét,

thiét bi.

2. Kién thirc

- Trinh bay duoc triph tu cac budc xac dinh du lugng cac chét chuyén hoa
thudc nhom Nitrofuran bang phuong phap LC/MS/MS;

- M6 ta dugc quy trinh van hanh va cach str dung h¢ t@éng LC/MS/MS, chuong
trinh di€u khién phan tich bang LC/MS/MS theo hudng dan ctia nha san xuat;

- M6 ta dugce quy trinh van hanh va cach sir dung may nghlen can phan tich,

may ly tam, by cd quay chan khong, may lac vortex, may lac 6ng nghiém, may lac
déo dau, hé thong co bang khi N,, td am;
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- Giai thich duoc nguyén tic va phuong phap chuan bi mau, thay phan va dan
xudt hoa, trung hoa va chiét dn xuét bang etyl acetat;

- Giai thich dugc nguyén tac va quy trinh chuan bi ‘me:tu thir, mau kiém soat Am
tinh, mau kiém soat duong tinh ddm bao dap ting yéu cau chay LC/MS/MS;

- Giai thich dugc nguyén tic nhan dang cac peak trén sic ky d6 cia LC/MS/MS;

- Giai thich duoc cac hién tuong bat thuong co thé xay ra va dé xuat dugc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Hé théng LC/MS/MS va cac phu ki¢n kém theo: Cot bao vé pha dao C18, cot
C18, dau do khoi pho dang 4 cuc véi giao di¢n CSI;

- Can phan tich d¢ chinh x4c 0,01mg va 0,01g;

- May ly tam, bo ¢ quay chan khong, méy lc vortex, may nghién miu

- Hé théng co bﬁng khi N,, ta 4m;

- May lac 6ng nghiém, may lic dao dau, 6ng ly tdm, lo dung mau cho HPLC;

- Mang loc PTFE, gidy thir pH;

- Binh dinh muc, pipét va cac dung cu thuy tinh thong thuong khac;

- Kep an toan, gang tay, kinh bao ho, ta hut;

- Metanol, Acetonitril, etyl acetat;

- Acid acetic, 2-nitrobenzaldehyd (NBA);

- HCI1 0,2M; NaOH 2M; Na;PO, 0,3M;

- 3-amino-2-oxazolidinon (AOZ); Semicarbazit hydroclorit (SEM);

- 1-amino- hydantoin hydroclorit (AHD);

- 3- amino-2-oxazolidinon-d,4 hydroclorit (AOZ - d,);

- metylmorfolino -3- amino -2-oxazolidinon -ds (AMOZ-ds);

- 1-amino- hydantoin hydroclorit- d, (AHD d,);

- 3-((2-nitrophenyl) metylen)- amino-2-oxazolidinon (NPAOZ);

- metylmorfolino 3-((2-nitrophenyl) metylen)-amino oxazolidinon (NPAMOZ);

- 1- ((2-nitrophenyl) metylen)-amino-hydantoin (NPAHD);

- (2-nitrophenyl) metylen - semicarbazit (NPSEM);

- Dung mdi hoa tan mau (acetonitril, nudc, acid acetic);

- Pha dong A (acetonitril, nudc);

- Pha dong B (acetonitril, nudc, acid acetic);

- Tai liéu ky thudt xdc dinh du lwong céc chdt chuyén hoa thuc nhom
Nitrofuran bang LC/MS/MS;

- Tai liéu k¥ thuat caa hé thong LC/MS/MS: 28 TCN 194:2004;

- Phiéu ghi két qua phan tich va sb luu.
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V. TIEU CHIi VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thirc danh gia

- Thiét bi, dung cu, hoéa chat dugc chudn bi | Di chiéu véi tai lidu ki thuat
du va dung theo yéu cau cua phuong phap

phan tich ngay tir dau

- Céc dung m6i duoc chudn bj ddm béo loai | Kiém tra truc tiép dung moi da
dung cho LC/MS/MS chuan bi

- Du luong céc chat chuyén hoa thudc nhom
Nitrofuran dugc xac dinh theo dang quy
trinh

- Khéi lvgng mAu can phi hop véi timg loai
thuc pham, sai s6 khong qua 0,01g

-Mau thir, mau kiém soat 4m tinh, mau Quan sat truc tiép nguoi thuc
kiém soat dwong tinh dugc dong nhat, bd | hién, so sanh, dbi chiéu véi tai lidu
sung hon hop chuin ndi IS2 va dé yén dang | ky thuat.

tho1 gian
-Du luong lién két voi mo cua cac chét
chuyén héa nhom Nitrofuran duoc thity phan
va dan xuit hoa bang 2-nitrobenzaldehyd

- Dich sau phan ung phai dugc trung hoa
hoan toan

- Dan xuét tao thanh duoc chiét bang etyl | Quan sat truc tiép ngudi thuc
acetat dén thé tich quy dinh hién, do1 chiéu tai liu k¥ thuat

- Dich chiét thu dugc phai bay hoi dén kho | Quan sat tryc tiép nguoi thuc
va hoa c@n trong dung moi thich hop hién, do1 chiéu tai li€u k¥ thuat

- May LC/MS/MS du’oc van hanh theo ding
quy trinh hu’ong dan ctia nha san xuat

- Cac thong sb can thiét cho phan tich cac

chét chuyén hoa thuéc nhéom Nitrofuran
bang LC/MS/MS dugc cai dat chinh xac

- Thiét bi duoc kiém tra bao dam chay on
dinh v6i diéu kién van hanh da cai dat

- Céac dung dich mau tht, mau kiém soat Am
tinh, mau kiém soat duong tinh va dung moi
trang duoc chay LC/MS/MS theo dung tht
tu va ding quy trinh

Quan sat truc tiép nguoi thuc
hién, doi chiéu tai li¢u k¥ thuat

Quan sat tryc tiép nguoi thyuc
hién, so sanh, ddi chiéu véi tai liéu
ky thuat

Quan sat truc tiép nguoi thuc
hi€n, doi chiéu tai li¢u k¥ thuat
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Tiéu chi danh gia

Cach thire danh gia

- Séc ky dd cua dung dich miu dugc doc két
qua theo ding quy dinh

- Dién tich peak cta ion thir cip c6 cuong
do thap nhat, ion thur cap c6 cuong do cao
nhat cua ting mau duoc ghi lai chinh xac

- Tong s6 dién tich peak cua céc ion thur cap
can phan tich va cia chat chuan néi tuong
ung duoc tinh chinh xac

- Céc dai luong can thiét dé xéc dinh két qua
ham lugng chat can phan tich duogc tinh
ding quy dinh

- BPuong chuan tin hi¢u ctia mau kiém soat
duong tinh véi nong do chat chuan bd sung
duoc xay dung chuan xac va dam bao tuyén
tinh

- Su hi¢én dién cua chat can phan tich duogc
két luan chinh xac

- Thao tac van hanh va st dung may nghién,
can phan tich, may ly tam, bd c6 quay chan
khong, may lic vortex, may lic & ong nghi¢m,
may lic dao dau, hé thong co bang khi N,
ta 4m, chuong trinh diéu khién phan tich
bang LC/MS/MS thanh thao

- Cac bién phép bao ho khi l[am viéc vdi hoa
chat, thiét bi duoc tuan tha

- Du luong céc chat chuyén hoa thudc nhom
Nitrofuran dugc xac dinh chinh xéc; két qua
giira 2 1an phan tich song song khéng dugc
vuot qua gidi han 1ap lai cia phuong phap

- Két qua phan tich dugc ghi chinh xac vao
phiéu ghi két qua va s6 luu

Quan sat tryc tiép nguoi thuc hién

Quan sat truc tiép ngudi thuc
hién, ki€ém tra truc tiép trén sac ky
do

Quan sat truc tiép nguoi thuc
hién, kiém tra két qua

Quan sat truc tiép nguoi thuc
hién, ki€m tra két qua tinh toan

Quan sat truc tiép nguoi thuc
hién, kiém tra duong chuan thu
duoc

Quan sat truc tiép nguodi thuc
hién, kiém tra két qua

Quan sat tryc tiép nguoi thuc hién

Kiém tra cong thirc va két qua tinh
toan, doi chiéu tai liu k¥ thuat

Quan sat tryc ti€p nguoi thuc
hién, kiém tra phi€u va so luu
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TIEU CHUAN THU'C HIEN CONG VIEC

Tén cong viéc: Xac dinh ham lwgng Chloramphenicol
Ma so cong viéc: L5

I. MO TA CONG VIEC

Xéc dinh ham luong Chloramphenicol trong thuc pham bang phuong phap sic
ky khi. Cac budce chinh thue hi¢n cong viée gém: Chuan bi thlét bi, dung cuy, hoa
cht; chuan bi mau; chlet CAP bing etyl acetat; tao dan xuat Trimetylsilyl cua
CAP:; tién hanh chay sic ky khi dich chiét; doc két qua; tinh toan va xir Iy két qua
ham lugng CAP.

II. CAC TIEU CHi THU'C HIEN

- Khéi lwgng mau can ding quy dinh, sai s6 khong qua 0,1g;

- Méu duoc chuan bi phi hop véi ting loai thue phim va khéng bi that thoat
trong qua trinh xu ly;

- MAu phai dugc bo sung chat ndi chuan M-CAP trudc khi chiét bang etyl acetat;

- CAP duoc chiét triét dé ra khoi dung dich mau;

- Diy dung dich chuan CAP duoc chuan bi dung quy dinh, dap ing yéu cau
cua phuong phép phan tich;

- CAP cua miu sau khi chiét va day dung dich chuén duoc tao dan xuét véi sylon;

- Dung dich sau phan tng tao dan xuit duoc 1am bay hoi dén gan kho rdi hoa
tan trong Toluen;

- May GC duoc van hanh theo dung quy trinh huéng dan ciia nha san xuat;

- Céc thong sb can thiét cho qua trinh phén tich bang GC duoc cai dit chinh xac;

- Thiét bi duoc kiém tra bao dam chay 6n dinh véi diéu kién van hanh da cai dit;

- Dung dich chuin va mau duoc chay GC chuin xac;

- Dién tich peak tuong tmg voi ting nong d6 dung dich chuan phai duoc ghi
lai chinh xéac;

- Tung peak riéng biét ]:rén‘séc ky d6 cia mau duoc so sanh voi peak CAP va
M-CAP ctia dung dich chuan vé thoi gian luu;

- Peak c6 thoi gian luu bang voi thoi gian luu cta chuan tuong tmg duge ghi
dién tich chinh xac;

- Ty sb dién tich peak CAP/M-CAP cua timg dung dich chuan va mau dugc
tinh chinh xac;

- Ham luong CAP duoc xé4c dinh chinh xéc; két qua giita 2 1an phan tich song
song khong duoc vuot qua gidi han 1ap lai cua phuong phép;
- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.
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III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu cu cta phuong
phép phan tich;

- Lya chon day du sé luong, chung loai héa chat dung theo yéu cdu cua
phuong phép phan tich;

- Lya chon phuong phap chuin bi miu phu hop véi timg loai thuc pham;

- Chiét CAP ra khéi mau déing quy trinh va thanh thao;

- Vén hanh thanh thao may GC va mdy vi tinh ¢6 phan mém dicu khién noi
voi may GC, can phan tich, may nghién, may ly tam, b ¢6 quay chan khong, may
rung tron mau;

- Chuén bi day dung dich chuan CAP dam bao chinh xac vé né)ng do;

- Tao dan xuét dung dich chuin va mau véi Sylon thanh thao;

- Nhan dang cac peak trén sic ky dd thanh thao;

- V& sinh va ngung hoat dong cua thiét bi thanh thao;

- Tinh toan két qua theo dung cong thirc, xir 1y két qua chinh xac;

- Thyc hi¢n dang cac bi¢n phap bao ho lao dong khi lam viéc voi hoa cht,
thiét bi.

2. Kién thirc

- Trinh bay duoc trinh ty cac budc xac dinh ham luong CAP bing phuong
phap GC;

- Mo ta dugc quy trinh van hanh va cach str dung h¢ thong GC, chuong trinh
diéu khién phan tich bang GC theo hudng din cua nha san xuit;

- Mo ta duoc quy trinh van hanh va cach st dung méay nghién, can phan tich,
may ly tam, b0 cd quay chan khong, may rung tron mau;

- Phén tich duoc cac yéu td gdy nhiéu sic ky d6 va bién phap khic phuc;

- Giai thich dugc nguyén tic va phuong phap chuin bi mau, chiét CAP bing
etyl acetat, tao dan xuat cia CAP véi Sylon;

- Giai thich dugc nguyén tic nhan dang cac peak trén sic ky d6 cia GC;
_ - Phan tich dugc nguyén nhén cua cac hién tugng bat thuong c6 thé xay ra va
dé xuat dugc cac bién phap xu ly phu hop trong qua trinh phan tich.
IV. CAC PIEU KIEN THU'C HIEN CONG VIEC
- Hé thong sac ky khi voi dau do ECD va bo phan tiém mau tu dong;
- Cot sic ky mao quan HP-5;
- Can phan tich, may nghién miu, may rung tron mau;
- May ly tam, bd c6 quay chan khong;
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- Bé diéu nhiét, binh qua 1&, xyranh 10pul;

- Binh dinh mrc, pipét, binh nén, 6ng
giay loc, khan lau mém;

dong, phéu thuy tinh, diia thay tinh,

- Kep an toan, gang tay, kinh bao hg, tu hut;

- Metanol, hexan, toluen, etyl acetat;

- Chuén CAP, chit ndi chuin m- nitro CAP (M-CAP);
- Tac nhan tao dan xuét Trimetylsilyl: Sylon;

- N, tinh khiét; NaCl; nudce cét;

- Tai liéu k¥ thuat xac dinh ham luong CAP beng GC: 28 TCN 186:2003;

- Phiéu ghi két qua phan tich va s6 luu.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cy, hoa chat dugc chuén bi
du va ding theo yéu cau cua phuong phap
phan tich ngay tir dau

- Ham luong CAP duoc xac dinh theo
ding quy trinh

- Khéi lugng mau can dung quy dinh, sai
s0 khong qua 0,1¢g

- Mau duoc ghuém bi phu hop voi tung
loai thuc pham va khong bi that thoat
trong qua trinh xu ly

- Méu phai dugc bd sung chit ndi chuan
M-CAP trude khi chiét bang etyl acetat

- CAP dugc chiét trigt dé ra khoi dung
dich mau

- Ddy dung dich chudn CAP du’(jc‘chuén
b1 dung quy dinh, dap Umg y€u cau cua
phuong phap phan tich

- CAP cuia miu sau khi chiét va day dung
dich chuan duogc tao dan xuat véi sylon

- Dung dich sau phan tng tao dan xuét
dugc lam bay hoi dén gan kho ro1 hoa tan
trong Toluen

Dbi chiéu véi tai lidu ki thuat

chuan bi

Quan sat truc ti€p nguoi thuc hién,
so sanh, doi chiéu voi tai li¢u k¥

Quan sat truc tiép ngudi thyc hién,
doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- May GC duogc van hanh theo dung quy
trinh hudng dan ctia nha san xuat

- Cac thong so can thiét cho qua trinh phan
tich bang GC duogc cai dat chinh xac

- Thiét bi dugc kiém tra bao dam chay on
dinh vo1 diéu kién van hanh da cai dat

- Thé tich mdu phai duogc tiém vao may
GC chinh xac (truong hop tiém bang tay)

- Dung dich chuan va mau dugc chay GC
chuan xac

- Dién tich peak tuong ung véi timg nong
dd dung dich chuan phai duoc ghi lai
chinh xac

- Ting peak riéng biét trén sic ky d6 cua
mau dugc so sanh voi peak CAP va M-
CAP cua dung dich chuén vé thoi gian luu

- Peak c6 thoi gian luu bang véi thoi gian
luu cua chuan tuong tng dugc ghi dién
tich chinh xac

- Ty s dién tich peak CAP/M-CAP cua
timg dung dich chuan va mau dugc tinh
chinh xéc

- Thao tac van hanh va st dung can phan
tich, may nghién, may rung trén mau, may
ly tdim, mdy c6 quay chan khong, chuong
trinh diéu khién phan tich bang GC thanh

- Cac bi¢n phap bao hd khi lam viéc voi
hoa chat, thiét bi duoc tuan thu

- Ham lugng CAP dugc xéac dinh chinh
xéac; két qua gitra 2 1an phén tich song
song khong dugc vuot qua gidi han 1ap lai
cua phuong phép

- Két qua phan tich dugc ghi chinh xac
vao phiéu ghi két qua va so luu

Quan sat truc tiép nguodi thyc hi¢n,
doi chi€u tai liu ky thuat

Quan sat truc tiép nguoi thyc hién,
so sanh doi chiéu voi tai liu ky

toan

Kiém tra cong thic va két qua tinh
toan, doi chiéu tai liéu k¥ thuat

Quan sat truc tiép nguoi thuc hién,

kiém tra phic€u va s6 luu
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TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh du lwong héa chit bao vé thue vat nhém lan
hiru co
Ma so cong viéc: L6

I. MO TA CONG VIEC

Xac dinh dl:l’ luong hoa chit bao vé thyc vat nhom 1an hitu co trong LTTP bén,g
phuong phap sac ky khi. Cac budc chinh thyc hién cong viéc gobm: Chuan bi thiét
bi, dung,cu, h(’)a chat; chuér} bi mau; chiét cég hoa ch@t bao vé thuc vat; lam saqh
dich chiét; tién hanh ,chay sac ky khi dich chiét; doc két qua; tinh toan va xu 1y két
qud du luong héa chat bao v¢ thuc vat nhém lan hitu co.

II. CAC TIEU CHi THU'C HIEN

- Dung mo6i duogc chuan bi dam bao loai dung cho GC;

- Khéi lugng mau can ding quy dinh, sai s6 khong qua 0,1g;

- Méu duoc chuan bi phi hop véi ting loai thue phim va khong bi that thoat
trong qua trinh xu ly;

- Cac HCBVTYV nhom 1an hitu co dugc chiét triét dé ra khoi dung dich mau;

- Dich chiét cac HCBVTV nhém 1an hitu co phai duoc lam sach béng ot séc
ky florisil;

- Dich sau khi rira giai dugc c6 quay chan khong;

- Dich chiét d3 ¢6 dugc hoa tan trong n-Hexan;

- May GC duoc van hanh theo dung quy trinh huéng dan ciia nha san xuat;

- Cac thong sb can thiét cho phan tich cac HCBVTV nhém lan hiru co bang
GC duoc cai dat chinh xac;

- Thiét bi duoc kiém tra bao dam chay 6n dinh véi diéu kién van hanh da cai dit;

- Cac dung dich chuan dugc chuén bi va chay GC theo dung quy trinh;

- Dién tich peak tuong tmg voi ting nong d6 dung dich chuan phai duoc ghi
lai chinh xac;

- Puong chuan biéu dién méi quan hé gitta dién tich peak va néng do
HCBVTYV nhdém lan hitu co dugc xay dung chuan xac va dam bao tuyén tinh;

- Méu duoc chay GC trong cung diéu kién v6i ddy chuén;

- Tung peak riéng 1¢ cua sic ky dd dung dich mau dugc so sanh véi cac peak
HCBVTYV chuan vé thoi gian luu;

- Peak c6 thoi gian luu bang voi thoi gian luu cta chuan tuong tmg duge ghi
dién tich chinh xac;
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_-Du lugng HCBVTYV nhom lan hitu co duoc xac dinh chinh xac; két qua gitra

2 lan phan tich song song khong duoc vugt qua gioi han 1dp lai ctia phuong phép;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va sé luu.

III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- Vé sinh thiét bi, dung cu theo dung phuong phap va yéu cu ctia phuong
phap phan tich;

- Lua chon day du s luong, chung loai héa chat dung theo yéu ciu cia
phuong phap phan tich;

- Lua chon phuong phap chuin bi miu phu hop véi timg loai thuc pham;

- Téch chiét cic HCBVTV nhém lan hitu co ra khoi mau thanh thao;

- Lam sach dich chiét bang cot florisil thanh thao

- Van hanh may GC va may vi tinh ¢6 phan mém diéu khién nbi véi may GC
theo dung hudng dan ctia nha cung cp;

- Van hanh thanh thao, can phan tich, may nghién, may c6 quay chin khéng,
may lac;

- Chay GC dung dich diy chuan va mau chuan xac;

- Nhan dang cac peak trén sic ky d6 chuén xac;

- Dung duong chuan thanh thao;

- Vé sinh va ngimg hoat dong cua thiét bi thanh thao;

- Tinh toan két qua theo dang cong thic, xtr 1y két qua chinh x4c;

- Thuc hién dang céc bién phap bao hd lao dong khi lam viéc vdi hoa chit,

thiét bi.

2. Kién thirc

- Trinh bay duoc trinh ty cac budc xac dinh du lwgng HCBVTV nhém lan hitu
co bang phuong phap GC;

- M6 ta dugc quy trinh van hanh va céach sir dung h¢ thong GC, chuong trinh
diéu khién phan tich bang GC theo huéng din cua nha san xuét;

- M6 ta dugc quy trinh vén hanh va cach str dung may nghién, can phan tich,
may cd quay chan khong, may lac;

- Phén tich duoc cac yéu to géy nhiéu sic ky do va bién phap khic phuc;

- Giai thich dugc nguyén tic va phuong phap chuan bi mau, chiét cac
HCBVTV nhém 1an hitu co ra khoi mau, 1am sach dich chiét bang cot florisil;

- Giai thich dugc nguyén tic nhan dang céc peak trén sic ky d6 ctia GC;

- Trinh bay duogc nguyén tic va phuong phap xac dinh ham lugng HCBVTV
nhom 1an hitu co dya vao duong chuan;

- Phan tich dugc cac hién tuong bat thuong co thé xdy ra va dé xuit duoc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.
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IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Hé théng sdc ky khi voi dau do FPD hodc NPD va bd phan tiém mau ty dong;

- Cot mao quan, cot sdc ky florisil;

- Can phan tich, may nghién mau;

- May lic, bo ¢6 quay chan khong, bom chan khong;
- Cac durlg cu thuy tinh thong thu’(‘mg nhu: binh dinh mﬁc, pipét, binh non,
ong dong, phéu thuy tinh, diia thuy tinh, gidy loc, khan lau mém;

- Kep an toan, gang tay, kinh bao ho, ti hut;

- Ete etylic, n- hexan, Aceton, ete dau hoa;

- Cac chét chuian cia HCBVTV: Metyl parathion, Diazinon, Malathion,
Dimethoat, Dichlorvos;

- Na,SO, khan; NaCl bio hoa; nuée cat;

- Tai liéu k¥ thuat xac dinh du luong HCBVTV nhom 1an hitu co béng GC;
- Tai liéu k¥ thuat cia hé thong GC;

- Phiéu ghi két qua phan tich va s luu.

V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia

Cach thirc danh gia

- Thiét bi, dung cu, hoa chit duoc chuén bi
du va diang theo yéu cau cua phuong phap
phan tich ngay tir dau

-Du lugng HCBVTV nhém lan hitu co
duogc xac dinh theo dung quy trinh

- Khéi lwong méu can dang quy dinh, sai s6
khong qué 0,1¢g

- Méu duoc chuan bi phu hop véi timg loai
thuc pham va khong bi that thoat trong qua
trinh xur ly

-Cac HCBVTV nhom lan hiru co duoc
chiét triét dé ra khoi dung dich mau

- Dich chiét cac HCBVTV nhém lan hitu co
phai dugc lam sach bang cdt sac ky florisil

- Dich sau khi rtra giai dugc co6 quay chan
khong

Dbi chiéu véi tai lidu k¥ thuét

Kiém tra tryc ti€p dung mobi da
chuan bi

Quan sat truc tiép ngudi thuc hién,
so sanh, do1 chiéu vaéi tai liéu ky

Quan sat truc tiép nguoi thuc hién
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Tiéu chi danh gia

Cach thirc danh gia

- Dich chiét di c6 duoc hoa tan trong n-
Hexan

-May GC dugc van hanh theo ding quy
trinh hudng dan ctia nha san xuat

- Cac thong sb can thiét cho phan tich cac
HCBVTYV nhém lan hitu co bang GC duoc
cai dat chinh xac

- Thiét bj duoc kiém tra bao dam chay on
dinh véi diéu kién van hanh da cai dat

- Cac dung dich chuin duoc chuan bi va
chay GC theo dung quy trinh

- Dién tich peak tuong (mg voi timg nong do
dung dich chuan phai dugc ghi lai chinh xéc

- Puong chuan biéu dién mbi quan hé giita
dién tich peak va nong 46 HCBVTV nhém
lan hitu co dugc xay dung chuin xac va
dam bao tuyén tinh

- Mau duge chay GC trong cing diéu kién
v6iday chuan
- Tung peak riéng I¢ cua sic ky do dung
dich mau dugc so sanh voi cac peak
HCBVTYV chuan vé thoi gian luu

- Peak co thoi gian luu bang véi thoi gian
luu cta chuan tuong tng dugc ghi dién tich
chinh xac

- Thao tac van hanh va st dung can phan
tich, may nghién, may c6 quay chan khong,
may ldc, chuong trinh diéu khién phan tich
bang GC thanh thao

- Cac bién phap bao ho khi lam viéc vdi hoa
chat, thiét bi duoc tuan tha

-Du lugng HCBVTV nhém lan hitu co
duoc xac dinh chinh xac; két qua gitra 2 lan
phan tich song song khong dugc vuot qua
gi61 han 1ap lai cua phuong phap

- Két qua phan tich duoc ghi chinh xac vao
phiéu ghi két qua va s6 luu

Quan st truc tiép nguoi thuc hién

Quan sat truc tiép nguoi thuc hién,
doi chicu tai lidu ky thuat

Quan sat truc tiép nguoi thuce hién,
so sanh, doi chiéu voi tai ligu ky
thuat

Quan sat truc tiép nguoi thuc hién,
do6i chiéu tai li€u k¥ thuat

Quan sat truc tiép nguoi thue hién,
kiém tra duong chuan thu dugc

Kiém tra cong thirc va két qua tinh
toan, do1 chiéu tai liu k¥ thuat

Quan sat tryc ti€p ngudi thuc hién,
kiém tra phiéu va so luu




128 CONG BAO/S6 183 + 184/Ngay 03-03-2012

TIEU CHUAN THUC HIEN CONG VIEC

Tén cong viéc: Xac dinh dw lwgng thude trir siu clo hiru co
Ma so cong viéc: L7

I. MO TA CONG VIEC

Xac dinh du lugng thudc trir sdu clo hitu co trong LTTP béng phuong phép sic
ky khi. Cac budc chinh thuc hién cong viéc gom: Chuan bi thi€t bi, dung cu, hoa
chat; chuén bi mau; chiét cac hO’p chat ,clo htru co, lam sach dich ghiét; tién hanh
chay sac ky khi (GC) dich chiét; doc két qua; tinh toan va xu Iy két qua du luong
thudc trir sau clo hitu co.

II. CAC TIEU CHIi THUC HIEN

- Céac dung moi duogc chuan bj dam bao loai dung cho GC;

- Mau phai dugc x4c dinh ham luong chit béo trudce khi xac dinh du lugng
thudc trir sau clo hitu co;

- Khéi lwong mau can phi hop voéi timg loai thuc pham, sai s6 khong qua 0,01g;

- Chét béo va thudce trir sau clo hitu co duoc tach triét dé ra khoi mau;

- Chét béo va thude trir sdu clo hitu co duoc tach hoan toan ra khoi dich chiét

bang Dimetylfocmamid;

- Dich sau khi rira giai duoc c6 quay chan khong dén thé tich quy dinh;

- Dich chiét d4 c6 dugc hoa tan trong dietyl ete dén thé tich quy dinh;

- May GC duoc van hanh theo dung quy trinh huéng dan cia nha san xuat;

- Céc thong sd can thiét cho phan tich thudc trir sau clo hitu co bang GC dugc
cai dat chinh xac;

- Thiét bi duoc kiém tra bao dam chay 6n dinh véi diéu kién van hanh da cai dit;

- Cac dung dich chuan dugc chuén bi va chay GC theo dung quy trinh;

- Dién tich peak tuong tmg véi timg noéng d6 dung dich chuan phai dugc ghi
lai chinh x4c;

- Puodng chuén biéu dién moi quan hé gitra dién tich peak va ndng do thude trir
sau clo hitu co dugc xay dung chuan xac va dam bao tuyén tinh;

- Méu dugc chay GC trong cung diéu kién v6i ddy chuén;

- Tung peak riéng l¢ cua séc‘ky d6 dung dich mau duoc so sanh voi cac peak
thudc trir sau clo hitu co chuan vé thoi gian luu;

- Peak c6 thoi gian luu bang véi thoi gian luu cia chuan twong ung duge ghi
dién tich chinh xac;

~ -Du luong thudc trir sdu clo hitu co duge xac dinh chinh xéc; két qua gitra 2

lan phan tich song song khong dugc vuot qua gidi han 1ap lai cua phuong phap;

- Két qua phan tich dugc ghi chinh xac vao phiéu ghi két qua va so luu.
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III. CAC KY NANG VA KIEN THUC THIET YEU

1. Ky nang

- V& sinh thiét bi, dung cu theo dung phuong phap va yéu ciu ciia phuong
phép phan tich;

-Luya chon dﬁy du sb luong, chung loai hoa chét ding theo yéu cAu cua
phuong phap phan tich;

- Lira chon phuong phép chuan bi mau phu hop voi timg loai thuc pham;

- Chiét chat béo va thudc trir sdu clo hitu co thanh thao;

- Tach chét béo va thudc trir sdu clo hitu co béng DMF thanh thao;

- Lam sach bﬁng cOt florisil thanh thao;

- Chuén bi day dung dich chuin dam bao chinh xac vé né)ng do;

- Nhan dang cac peak trén sic ky dd thanh thao;

- Vén hanh thanh thao may GC va may vi tinh c6 phan mém diéu khién néi voi
may GC, can phan tich, mdy nghién, may ly tdm, b0 cd quay chan khdong, tu say;

- V& sinh va ngung hoat dong cua thiét bi thanh thao;

- Tinh toan két qua theo diing cong thire, xir 1y két qua chinh xac;

- Thuc hién ding cac bién phép bdo hd lao dong khi lam viéc véi hoa chit,
thiét bi.

2. Kién thirc

_ - Trinh bay duogc trinh ty cac bude xac dinh du luong thudc trir sdu clo hitu co
bang phuong phap GC;

- M6 ta duoc quy trinh van hanh va cach st dung hé thong GC, chuong trinh
diéu khién phan tich bang GC theo hudng din cta nha san xuit;

- M6 ta dugce quy trinh van hanh va cach st dung may nghién, can phan tich,
may ly tdm, b0 c6 quay chan khong, tu sdy;

- Phan tich dugc cac yéu td gy nhidu sic ky dd va bién phap khic phuc;

- Giai thich dugc nguyén tic va phuong phap c,huén bi mau, chié:t chét béo va
cac thuéq trir sau clo hiru co ra khéi mau, tach chat b‘éo va cac thuoc trir sau clo
hiru co bang DMF; nguyén tac va quy trinh lam sach bang cot florisil;

- Giai thich dugc nguyén tac nhan dang céc peak trén sdc ky dd cua GC;

- Trinh bay duoc nguyén tic va phuong phap xac dinh ham lugng thudc trir
sau clo hitu co dua vao duong chuan;

- Giai thich duoc cac hién tugng bat thuong co thé xay ra va dé xuat dugc cac
bién phép xur Iy phu hgp trong qua trinh phan tich.

IV. CAC PIEU KIEN THU'C HIEN CONG VIEC

- Hé théng sic ky khi véi dau do ECD va bd phan tiém mau tu dong;

- Cot mao quan, cot sic ky florisil;
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- Cén phan tich, may nghién mu;
- May ly tam, bo ¢ quay chan khong, may chiét soxhlet, ta sy;
_ - Binh dinh murc, pipét, binh nén, 6ng dong, phéu thuy tinh, diia thuy tinh,

giay loc, khan lau mém;

- Kep an toan, gang tay, kinh bao hd, tu hut;

- Dietyl ete, n-Hexan, dau nhe;

- Dimetylfocmamid;

- DAu nhe di bio hoa DMF;

- Dung moi rura giai;

- Céc chat chuan cua thudc trir sau clo hitu co;

- Na,SO, khan, cat sach, nudc cat;

- Tai liéu ky thuat xac dinh du luong thude trir sdu clo hitu co bé'mg GC:
7082 -1: 2002, TCVN 7082 -2: 2002;

- Tai liéu k¥ thuat cia hé théng GG,
- Phiéu ghi két qua phan tich va s luu.
V. TIEU CHI VA CACH THUC PANH GIA KY NANG

Tiéu chi danh gia Cach thirc danh gia

- Thiét bi, dung cu, hoa chit dugc chuan bi | Ddi chiéu véi tai lidu ky thuat
du va dang theo yéu cau cua phuong phap
phan tich ngay tir dau

- Cac dung moi dam bao loai ding cho GC | Kiém tra truc tiép dung moi da
chuén bj

- Du lugng thude trir sau clo hitu co duoc | Theo ddi qua trinh thuc hién
xac dinh theo dung quy trinh

- Mau phai dugc xac dinh ham lugng chét | Quan sat truc tiép nguoi thuc hién
béo trudc khi xdc dinh du lugng thudc tru
sau clo hitu co

- Khéi lwong mau can phu hop véi timg loai | Quan sat truc tiép ngudi thuc
thuc pham, sai s6 khong quéa 0,01g hién, so sanh, do6i chiéu véi tai
li¢u k¥ thuat

- Chét béo va thude trir sau clo hitu co duge | Quan sat truc tiép nguoi thyc hién
tach triét dé ra khoi mau
- Chét béo va thudce trir sau clo hitu co duge | Quan sat truc tiép nguoi thyc hién
tach hoan toan ra khoi dich chiét bang DMF

- Dich sau khi rira giai duoc cd quay chan | Quan sat tryc tiép nguoi thyc hién
khong dén thé tich quy dinh
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Tiéu chi danh gia

Cach thirc danh gia

- Dich chiét da c6 duoc hoa tan trong dietyl
ete dén thé tich quy dinh

-Mday GC duogc véan hanh theo dung quy
trinh huéng dan ciia nha san xut

- Cac thong sb can thlgt cho phan tich thudc
trr sau clo hitu co bang GC dugc cai dat
chinh xac

- Thiét bi dugc kiém tra bao dam chay on
dinh voi diéu kién van hanh da cai dat

- Cac dung dich chuan duoc chuin bj va
chay GC theo dung quy trinh

- Dién tich peak tuong (mg voi tung ndng do
dung dich chuan phai dugc ghl lai chinh xéc

- Puong chuan bleu dién mdi quan h¢ giira
dién tich peak va nong do thuoc trir su clo
hitu co duoc xay dung chuan xac va dam
béo tuyén tinh

- Mau duge chay GC trong cung diéu kién
v6i day chuan

- Tung peak riéng 1& cua sic ky do dung
dich mau duogc so sanh voi cac peak thudc
trtr sau clo hiru co chuén vé thoi gian luu.

- Peak ¢6 thoi gian luu bang véi thoi gian
luu cua chuan twong ung duogc ghi dién tich
chinh xac

- Thao tac van hanh va str dung can phan
tich, may nghién may ly tim, may cd quay
chan khong, tu sdy, chuong trinh diéu khién
phan tich bang GC thanh thao

- Cac bién phap bao ho khi lam viéc vai hoa
chat, thiét bi duoc tudn tha

- Du lugng thudc trir sdu clo hitu co dugc
xéac dinh chinh xac; két qua giira 2 1an phan
tich song song khong duoc vuot qua gioi
han 1ap lai ctia phuong phap

- Ket qua phan tich dugc ghi chinh xéac vao
phiéu ghi két qua va sb luu

Quan sat tryc tiép nguoi thyuc hién

Quan sat truc tiép ngudi thuc
hién, ddi chiéu tai liéu k§y thuat

Quan sat truc tlep ngu’orl thuc
hién, so sanh, d6i chiéu véi tai
li¢u k¥ thuat

Quan sat truc tiép, nguoi thuc
hién, kiém tra tryc ti€p trén may

Quan sat truc tiép nguoi thuc
hi€n, doi chiéu tai li¢u k¥ thuat

Quan sat tryc tiép nguoi thuc
hién, kiém tra duong chuan thu
duoc

Kiém tra cong thirc va két qua tinh
toan, ddi chiéu tai liéu k§y thuat

Quan sat trgc tlep nguoi thye
hién, kiém tra phiéu va so luu

(Xem tiép Cong bao sb 185 + 186)
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