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ITonomapenko AiuHa KOHCTAaHTHUHOBHA



[IPABUJIA TEXHUKH BE3OIIACHOCTHU IIPU PABOTE B
JIABOPATOPUN .

B naboparopun He0O6xXoAMMO COOJIONATh MOPSAIOK U TUlliMHY. [IIymM U mocTopoHHUE
pa3roBOPhI OTBJICKAIOT BHUMAHUE U MOT'YT IPUBECTH K OIMMOKaM B padoTe.

Kareropuuecku 3anperniaercsi IpUHUMATh MUILY, MUTh BOAY B J1a0OpaTOpUH.

3anpeiaercs: MPOBOAUTH KaKHe-IUOO0 OMBIThI, HE MPEyCMOTPEHHBIE MPOrPAMMOI
NpakTUKyMa, IPUHOCUTH CBOU PEAKTHUBBI, BHIHOCUTh PEAKTUBBI U3 J1a0OPATOPUH.

Ha pabouem cTone q0KHBI HaXOIUThCS HEOOXOIMMbBIE PEaKTHUBBI, 000pY/I0BaHUE H
nocynaa, padbounii )xypHan. [loBepXHOCTh cTOda JI0J’KHA OBITh YUCTOM U cyxoi. He
CIEAYET 3arpOMOXKIaTh CTOJ MOCTOPOHHUMHU MpeAMETaMU, CTaBUTh HAa HEro NopTdeu,
CYMKH U T.]I.

[Tpu BbIMOIHEHUM JTAOOPATOPHOM pabOTHI BCE ONEPAIIMM HEOOXOUMO BBIMOIHATH HAJT
CTOJIOM.

ITociie okoHYaHUsI PaOOTHI CIACAYET BBIMBITH ITOCYAY, OTKIIOUHUTH ICKTPOIPHOOPHI,
BBIKJIFOYUTH BOAY, IPUBECTU B MOPSIAOK paboyee MECTO U CIATh €ro JJaOOpaHTy.
byMmary, ucnosib30BaHHbIC (DUIBTPBI, MyCOP, OCKOJIKH Pa3OUBIICHCS MOCYIbI
HE00X0IMMO BBIOpAChIBaTh B MyCOPHOE BEJPO, HU B KOEM Cliydae He B pakoBuHy. O
ClIy4asix HapylleHUs nopsaka (pa3Oura mocyaa, MCIIOpUYCHbI PEaKTUBbI U T.II.)
HEOO0XOMMO COOOIIUTH MPENOAABATENIO WX JJaOOPaHTY.



Hu B koeM ciydae Helb3sl Mpo0oBaTh PeaKTUBBI HA BKYC.

HroxaTh peakTHUBHI CICAYET TOJBKO B CIIydac HEOOXOOUMOCTH
1 OYEHb OCTOPOXKHO.

Henonyctumo OpaTh TBepible peakTuBhl pykamu. Cienyer
II0JIb30BAThCSl YUCTHIM M CyXHUM IIIareiaeM. PeakTus,
CIIy4alHO MPOCHIITABIIMNCS HA CTOJI, HEU30EKHO
3arpsI3HSCTCS, €ro HEJlb3s BBICHIIATh 00OpPaTHO B OQHKY.

Kukue peakTuBbl, HAIPUMED, PAIIMYHBIC PACTBOPHI,
MIEPEIMBAIOT, T10JIb3YsICh BOPOHKOM.

PeakTuBhbI CleayeT pacxoa0Barbk SKOHOMHO.

Henb3st myTath NpOOKH U KPBIIIKK OT CKJISTHOK M 0aHOK, TaK
KaK 3TO BEJET K 3arpA3HCHUIO PEAKTHUBOB.

OMNbITHI C €IKWUMH, SITIOBUTBIMUA, CUJIBHO MMaXHYIITAMHU
BEIIECTBAMHU IIPOBOJAT B BBITSHKHOM IIKa(y.



Ecnu koHIIEHTpUpOBaHHAS KUCIIOTA IMIPOILETCS Ha 10, €€ TYT JKE
CJIEAYET 3achlilaTh IECKOM, COOpaTh €ro M BEIHECTH U3 MOMEICHHS],
00JIMTOE MECTO 00padOTaTh PaCTBOPOM COJBI.

KOHIIEHTpHUPOBAaHHBIE PACTBOPHI KUCIIOT 3aIpelacTCs BbUIMBATh B
pakoBuHY. OTpabOTaHHbBIE KMCIOTHI pa30aBiIsIOT, HEUTPAIU3YIOT COIO0M,
HEUTPAJIBHBIE PACTBOPHI MOXKHO 3aTEM CJIMBATh B KAHAIU3ALUIO.

Bo u3bexxaHnue pa3OpbI3ruBaHus PaCTBOPHI KUCJIOT U IIEJI0YEH
HAJIMBAIOT, pacrojiaras CKJISHKY HEMOCPEACTBEHHO HaJl cocyaoMm. lpu
HAJIMBAHUU PACTBOPOB IMOJIb3YIOTCS BOPOHKOU. [Ipu ciiyyaliHOM pasiuse
pPacTBOPOB Ha CTOJI UX HEOOXOJUMO Cpasy yOparhb.

[Ipn nmonamaHuu KUCIOT HA PYKH, JIALO, OJICKIY UX CMBIBAIOT
MPOTOYHOM BOJIOW B T€UECHUE 15 MUH, 3aT€M MOPAKEHHOE MECTO
oOpabareiBatoT 2%-HBIM PACTBOPOM THApPOKapOOHaTa HATPpUs (MMTheBas
cona). [Ipu momaganuu pacTBOPOB IIEIOUCH MOPAKEHHOE MECTO TAKIKE
IPOMBIBAIOT OOJIBIINM KOJIMYECTBOM BOJIBI, a 3aTeM 00pabdarbiBatoT 2%
pacTBOPOM OOPHOM MJIM YKCYCHOM KUCJIOTHI.

B cnyyae monmagaHust KAUCJIOTHI B T71a3a MOCIE MTPOMBIBaHUS BOJIOW B
tedyeHue 10-15 MuH npoaosKaroT mpoMbiBaHue 2% PacTBOPOM
TrUpoOKapOOHaTa HATPHS.



Jlara;

Homep maboparopHoil padOThI;

Tema mabopaTopHOil padOTHI;

[lenu u 3agaun 1a00paTOpHOM PadOTHI;
[IpnOOpPHI U PEAKTUBBHI;

Xon padoThI;

YpaBHEHHUS peakluii (B MOJICKYISIPHOM, IIOJIHOM U
KpaTKOM MOHHBIX (popMax, i€ BO3MOXKHO, YKa3aTh
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO, U
COCTABUTh YPABHECHUE PEAKIIMU HCIIOJIB3YSI METO
3JIEKTPOHHOI0 OajaHca);

CrenaTrh BBIBOJABI B KOHIIE KaXXOTO ONbITA;

Cnenarh UTOTOBBIM BBIBOJI 110 BCEW MPOBEICHHOM
1abopaTopHOM paboTe.



Hara: 05.03.2018.
JlaboparopHas padora Nel.
CBoOHCTBA HEMETAJLJIOB U MX COCAMHECHUM.

IlesM: 03HAKOMUTBCS C JJAOOPATOPHBIMHU CIOCOOAMU
MOJIYYEHUS HEMETAIJIOB U UX COCAUHEHUUN. N3yUnTh
OCHOBHBIC XMMHWYCCKHE CBOMCTBA HEMETAJIJIOB U UX
COCIMHEHUU.

Ipu6GopbI M peaKTUBBI: CTCKISHHBIE IPOOUPKH,
CTEKJISTHHAS Majodka, hapdopoBas yalllka, Jy4yhHa, IITaTUB
IUIs1 TPOOUPOK, CIIMYKH, JIJaKMyCcOoBas Oymara, ocdar xkainus
(K,PO ), pocdar narpus (Na,PO,), autpar cepebpa
(AgNO,), meTammrueckuii NUHK (Zn), METATHYECKUH
amromubanid (Al), consnas xucinorel (HCI), xnopun Hatpus
(NaCl), opomug narpus (NaBr), vogua natpus (Nal),
ruppoxcun meau(1l) (Cu(OH),), runpokcun narpus
(NaOH), consnas kucmora (HCI), 6uxpomar amMmonus

(NH,),Cr,0,).



Xoja padoThI:

Tepmu4yeckoe pasiiokeHHe OMXPOMATa AMMOHMUSA
(XMMH4YecKHH BYJIKaH).

[TomecTrIM HEOOJIBIIOE KOJUYECTBO KPUCTAITMYECKOIO
6uxpomara ammonus (NH ), Cr,O. B Bune ropku B
dapdoposyro yamky. ITomkeus Ty4uHy U IOMECTUTD €€
B LIEHTP FOPKH, ITOKA HE HAYHETCS PEaKI[usl.

(NH),Cr,0, =Cr, O, + N, + 4H,0
2Cr*® +6e 12Cr*? |6 1| okucnurens
9N - 6e” [ N2O |6 1| BOocCTaHOBHUTED

BbIBOA: B X0/1€ peakiiuu OUXpoMar aMMOHHS
pasnaraercs U oopasyercs 3eneHblid okcua xpoma(lll), a
TaKX€ BBIJICIISIETCS a30T.



Anaan3 pH cpeasl pacTBopa coam docdara xkaaus.

He6omnbmoe konmnyecteo dpocdara kams (K, PO )
BHECTHU B IIPOOMPKY, MPOAHATIU3UPOBATL CPELY
pacTBOpa, MCIOJb3Ys JJAKMYCOBYIO OyMary.

(HammcaTs ypaBHeHHE aucconuanuu ¢hochopHOM
KMCJIOTHI 10 TpeM cTyneHsIM. OObsICHUTD ITI0YEMY
cpena pactBopa Oyier mieiaouHas. Onucarb
HAOJIFIOICHMS U C/ICNIaTh BEIBOBI).



PacnozHaBanue gocdopa.

Hanelite B npobupky 1-2 M pactBopa ocdara
narpus (Na,PO,) umn dpocdara kamus (K,PO ).
3aTeM J100aBBTE HEMHOI'O pPacTBOpa HUTpara cepedpa
(AgNOS) 710 BBIJACJICHUS OCaIKa.

(Hamucatb MOJNEKYIISIDHOE, KPAaTKOE M ITOJTHOC MOHHBIC
ypaBHEHHS, ONUCATh HAOIIOACHUS U CIENIaTh BHIBOJIEI).



IlosryyeHnue u pacrno3HaBaHue BOAOPO/A.

B npOupky HanenTe 2 MJ1 pacTBOpa COJSIHOM KUCIIOTHI
(HCI) u momectuTe B Hee Be IpaHyiIbl IUHKA (Zn).
TouyHO Tak k€ BO BTOPYIO IPOOHUPKY HAJICHUTE 2 MII
consHou kuciaotel (HCl) u momecTure B HEe onHy
rpanyiny amomMunus (Al).

(3anuinTe ypaBHEHUS peakiuii, pACCMOTPHUTE
OKHMCJIMTEJIbHO-BOCCTAHOBUTEIbHBIC ITPOLIECCHI U
paccTaBbTe KOI(PPUIMEHTHI UCIIOJIb3YSI METO/I
MarepuaabHoro 0ananca. OnuiuuTe HaAOIIOICHUS U
clenaiTe BHIBOJIBI. )



KadyecTBeHHbIE peaKklMU HA TaJJOreHU/I-UOHbI.

Hanerite B Tpy mpoOUPKH PACTBOPHI COJIEN HATPUS WU
KaJus: B 1-yro — XJiopujaa, BO 2-10 — OpoMHia, B 3-10 —
noaua. 3aTteM B KaXIyH MPOOUPKY HAJIEHTE
HECKOJILKO Kallejb HUTpaTa cepedpa.

(Hammmcatb MONEKYIISIPHOE, KPAaTKOE M IIOJTHOC MOHHBIC
ypaBHEHHS, OIUCATh HAOIIOACHUS U CICNIaTh BHIBOJIEI).



O0pa3oBaHue HEPACTBOPUMOIO B BO/Ie OCHOBAHMA.
Peakuus HeUTpAJIU3aALUHA,

B npoOupky Hanente 1-2 M pactBopa cyiabdara Meau
(II), noGaBETE Tyma HECKOJIBKO KaIlelib PacTBOpa
TUPOKCUA HATPHUS, 10 00OPAa30BaHUSA CTYJICHUCTOTO
ocajka. ITocae 3Toro 100aBbTE K BBINABIIEMY OCAJIKY
HECKOJIBKO Karlejb COJISIHOU KUCIIOTHI.

(Hammcatb MONEKYIISIPHOE, KPAaTKOE M IIOJTHOC MOHHBIC
ypaBHEHHS, OIUCATh HAOIIOACHUS U CICNIaTh BHIBOJIEI).



I[OHOHHI/ITEHBHI)IE SAJTAHUA

CocTaBbTe€ YpaBHECHHUS PEAKIIUM, C TIOMOIIBIO KOTOPBIX
MOKHO OCYILIECTBUTH ITPEBPAILICHUS:

Ca,(PO,), —» P — PO, —» Na, PO, — H,PO,
CocraBbTe ypaBHEHHS PEAKIINiA, C TIOMOIILI0 KOTOPEIX
MOYKHO OCYILECTBHUTE ITPEBPAICHUS:

Ca,P, -P,0, — H,PO, — Ba, (PO ), — BaSO,
CocraBbTe ypaBHEHHUS PEAKIU, C TIOMOIILIO KOTOPKIX
MOYKHO OCYILECTBUTE IIPEBPAICHHS:

P— PO, —- K,PO, - H.PO, — Ag. PO,
CocraBbTe YpaBHEHHS PEAKIINN, C TOMOIILI0 KOTOPHIX
MOYKHO OCYILECTBUTH IIPEBPAICHHS:

Mg3P2 — PH3 — P205 — H3P04 — 1\/Ig3(PO4)2

14 r okcuaa kanplds 00padoTaad pacTBOPOM, COACPKAIIM
35 I'. a30THOM KUCHOTHI. OnpeaenuTe Maccy
00Opa30BaBIICHCS COJIM.



