OHrenbCCKUM TEXHOJIOTMYECKU UHCTUTYT ((usinan)
dhenepanbHOro rocy1apCTBEHHOT0 OIOKETHOTO 00pa30BaTEIbHOIO
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6e3omacHoctb, 21.03.01 — Hedrerazosoe aemno o4HoM 1 3a09HOM (hopm 00ydeHHS.
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Jlabopamopnasa paboma
COEJUHEHUSA XPOMA

Ilenv pabomoer: 03HAKOMIICHHE C XMMHUYCCKUMHU CBONCTBAMH COCIWHEHUIM
Xpoma, MoJIu0JieHa U BoJib(Ppama.

JKCIMEPUMEHTAIbHAA YaCTh

Ilpuboper u peaxmuevl: TPOOUPKU, CTEKISAHHAs mnanouka. DUIbTpoBaIbHAs
oymara. Xmopua xenesa (I1). Xmopun omosa (I1). Jlmxpomar xammsi. Bonedpamar
ammonusi. PactBopsl: xiopuga xpoma (Il1) (0,5 M), ruapokcuaa kanus (0,1 M),
ceproit kucnots! (0,1 M), comsroit kucaotst (0,1 M p=1,19 r/cm’), nuxpomara
kaymms (0,5 M), cynedura Hatpus (0,5 M), noguaa kanus (0,5M), Opomuia Kamus
(0,5 M), xmopuna kanus (0,5 M), nepmanranara kamus (0,02 M), monmubnara
amMmMoOHUs (Hackil. ), docdara Hatpus (0,5 M), a30THOM KUCIIOTHI (KOHIL. ), XJIOpHIa
omoa (II) (0,5 M), BonbdpamaTa Hatpusi (Hachlll.). bpomHas Bojia, MEpOKCH]T
Bozopona (3 %-Hbii).

OIIBIT 1. IMonyuenue Cr,0s.

Pacteperp B MeNKUH MOPOILIOK U TOMECTUTh B LMIMHIPUUECKYIO IPOOUPKY
(1/8 e€ ooObéma) muxpomar ammonus (NH4),Cr,0O;. 3akpenuTs B IITAaTHBE
poOMpPKY BEPTUKAIBHO U HarpeBath e€. UTo HaOmonaercs? Hanucate ypaBHEeHHE
pEaKIuu.

OIIBIT 2. ITonyuyeHnne rugpoxcua Ccru W3YYEHHE €TO CBOWCTB.

Ionyunth B ABYX MpOOHpKax rmapokcuy xpoma Cr* BsammozeiicTBHeM
pactBopa comu Cr** (4-6 kamenb) ¢ pactBopoM menoun (2-4 kamm). B oxmy
NpOOUPKY € THAPOKCHIOM Xpoma 100aBuTh 1o Karisim pactBop HCI, a B npyryro —
pacTBOp IIETOYM JI0 pacTBOpeHUs: ocaaka. [lomydeHHBI XPOMHUT COXpaHUTH 0
cienytoniero onbita. CocTaBUTh YpaBHEHUSI COOTBETCTBYIOIIMX PEAKIIUA.

OIIBIT 3. I'maponus conei.

HcnbiTath fgeiicTBue pacTtBopa cyibdara xpoma Ha JakMyc. YTo
HaOmonaetcs? CocTaBUTh ypaBHEHUE PEAKIIMU THIPOJIU3a Cylib(aTa Xpoma.

[IpoObupky ¢ pacTBOpOM XpOMHTa IICJIOYHOTO MeTana (U3 ombiTa 2)
HarpeTh J0 BBIMIAJICHUS OCajika THAPOKCcHAa Xpoma. Hamvcats B MOJICKYJISIPHOUW U
MOHHOM (hopMax ypaBHEHUS peakIuii TUAPOIIN3a XPOMHUTA MIESJTOUYHOT0 MeTaJlja.

OIIBIT 4. Oxucnenue Crr* o Cro*,

[Tony4uTh XpPOMHT WIEIOYHOTO MeETajljla, Kak yka3aHo B ombite 2. K
MOJIYy4eHHOMY pacTBOpy A00aButh 1-2 kammm menoun u 3-S5 kanenb 3%-HOTo
pacTBOopa mnepokcuaa Boaopona (win OpoMHO# Boabl). HarpeBaTh cmech 10
nepexojia 3eJEHON OKpacKH B KENTYIO, UTO YKa3blBaeT Ha 0Opa3oBaHUE XpoMara.
CocTaBUTh ypaBHEHUE PEAKLUH.

OIIBIT 5. B3aumueble nepexoibl XpOMaTOB B IUXPOMATHI.



K pactBopy Xxpomara kanus (4—6 kamenb) npuOaBUTh IO KaIUIsIM PacTBOP
CepHON KUCIOThl. OTMETUTh U3MEHEHHE OKPACKU pPacTBOpa, COCTABUThH YpaBHEHUE
peakiuu. K pactBopy muxpomara kamus (4—6 karenb) NMpUOABIATH 1O KaIUIsIM
pacTBOp IIEJIOYM 1O H3MEHEHHsA OKpacku. COCTaBUTh ypaBHEHUE pPEAKLIUU B
MOJICKYJISIPHOM U MOHHOH (opMme.

OIIBIT 6. ITonryueHne MaIopacTBOPUMBIX XPOMATOB.

B Tpu npobupku ¢ pactBopoMm xpomata Kanus (4—6 kamneiab) npuoaBUTh 4—6
Karelsib pacTBOPOB: B MEPBYIO — XJIOpHUaa Oapusi, BO BTOPYIO — HUTpaTa cepedpa, B
TPEThIO — HUTpaTa cBUHIA. OTMETUTH LIBeTa ocaakoB. Hamucath B MoJieKyIsipHOU
1 MOHHOH (hopMe ypaBHEHHUS PEAKIIUA.

OIIBIT 7. OxucnuTenbHbIE CBOMCTBA TUXPOMAT-UOHA.

7.1. K 5-7 xamisaM pactBopa IuxpoMara Kajus, MOJKUCIEHHOTO pacTBOPOM
H,SO, (34 xarum) 100aBUTh HECKOJIBKO KPUCTAIOB Cyab(uta HaTpust Na,SOs.
Kak usmensercs user pactsopa?

7.2. K 2-3 xamnsm pactBopa K,Cr,O; mnpubaBute 5-6 kamenb
KOHIIEHTPUPOBAHHOM COJSTHOW KHUCIOTHl. CMech HarpeTh JO U3MEHEHMsI OKPACKH.
Kak usmenuiics uset pactsopa? Kakoii ra3 BelIeiauics B pe3ysIbTaTe peakiuu?

JlJis IpoJIeTaHHbIX OMBITOB HAMKCATh ypaBHEHUS peakimii. Caenatb BBHIBOJ
0 CBOJMCTBaxX coeauHeHuii xpoma Cr',

OIIBIT 8. [TonyyeHne MOIMOACHOBOW KUCIIOThI U U3YYEHUE €€ CBOICTB.

B mnpoGupky BHecTH 3-4 Kamum HACBIIICHHOTO pacTBopa MoaMOmaTa
ammonus (NH;),M00, 1 ocTOpokHO MO KaruisiM J100aBIIsATh KOHIICHTPUPOBAHHBIN
pacTBOp CEpHOM KHUCIOTHI JO BbIMAJCHUS Oenoro ocaaka. McoeitaTh €ro
OTHOIIIEHHE K PacTBOPY THAPOKCHAA Kajdusi M KOHIICHTPUPOBAHHOW CEpHOMU
kucaore. Hanmucars ypaBHEHUs peakLnil.

OIIBIT 9. ITonyuenue rerepornosmcoeauaenns MmoauoaeHa (V).

B npo6upky BHecTu 6 kamenb pactBopa docdara Hatpust NagPO,, 1o6aBuTh
5 Kamenb KOHIEHTPUPOBAHHOTO PACTBOPA a30THOM KUCIOTHI U 3 Karulk pacTBOpa
monnoOnara ammonus (NH;),M00,. Hanucate ypaBHEHHE pEaKIMH IOJTyYCHHUS
ocajaka goaekamonnoaardocdara ammonus (NH,):[PM01,04].

OIIBIT 10. ObpazoBaHne «MOIUOACHOBON CHHI.

B npobupky BHectu 3-4 Kkamum pacTBopa MoJuOAaTa aMMOHMS
(NH4);M00,. [JobaButh 2-3 Kamiy pacTBOpa COJISIHOM KHUCJIOTHI M TO KaIUIsM
pactBop xmopuza ojosa (11) SnCl, no mosBiaeHus cuHel okpacku cmecu oT M0,0s
10 MoQOj3. HanncaTe ypaBHEHHE peaKIUU.

OIIBIT 11. Ionyuyenue Boab()paMoOBOil KUCIOTHI M U3YUYCHHE €€ CBOWCTB.

B mnpobOupky BHecTH 3-4 Karmuid HACBHIIIEHHOTO pacTBOpa BoJibdpamara
Hatpusi Na,WO, 1 ocTopokHO 100aBUTH 3 KaIljii KOHIICHTPUPOBAHHOTO PacTBOPa
cepHoit KucnoThl. [IpoOupky ciierka HarpeTb. OTMETHUTH IBET MOTYUYEHHOTO



ocaaka WO; - nH,O. UcnbiTaTh €ro oTHOIIEHUE K PaCTBOPY THAPOKCHIA Kaus U
KOHIUEHTPUPOBAHHOM CEpHOM KucioTe. HamucaTe ypaBHEHUS peaKni.

OIIBIT 12. ITomyueHne «BoNbMPaMOBONA CHHI.

B cyxyto nmpoOupKy BHECTH HECKOJLKO KPUCTAJUIOB BOJIb(ppamaTra aMMOHHS
(NH4),WO, u 2-3 xpucramra xmopuaa osioBa (II) SnCl,, no6aBuTh HECKOIBKO
Karesb KOHIIEHTPUPOBAHHOW COJITHO KHMCJIOTHI JIO MOSIBJIICHHSI HHTEHCUBHO-CUHETO
OKpalIMBaHUs «BOJb(pamMoBOi cuHU» choxkHoro cocraa or WO, mo WOs.
Hamnucath ypaBHEHHE pPEaKIUH.
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