OHrenbCCKUM TEXHOJIOTMYECKU UHCTUTYT ((usinan)
dhenepanbHOro rocy1apCTBEHHOT0 OIOKETHOTO 00pa30BaTEIbHOIO
YUPEKJICHUS BBICIIIETO 00pa30BaHus
«CapaToBCKHM TOCYIAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
uMmenu ['arapuna FO.A.»

Kadenpa «EcTecTBeHHbIC U MATEMATUYECKUE HAYKI

COEJVUHEHUS MAPTAHIIA

MeTtoauueckue yka3aHus sl BBIITOJIHEHUS J1aDOpaTOPHBIX padorT,
IU1s CTyieHTOB Harpasiennii: XM TH.
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P98 ABtop-cocraBurennb: Padyxosa T.O.: Heopranmueckasi xumusi: yueoHoe
nocoOue g BBIMIOJIHEHHs JIA0OpAaTOPHBIX paboT mo aucuuiimHe «OOmas u
Heopranudeckas xumus» - OHrensc: W3p-so OTU (dbunuman) CI'TY umenu
I'arapuna FO.A., 2015 — 56 c.

Penensentni: mpodeccop kapeapst EMH OTHU (bunuan) CI'TY umenu ["arapuna
I0.A., n.x.H. I.T'. OcTpoyMOB;
npodeccop kadenpsl XT OTU (punman) CI'TY umenu "'arapuna
10.A, n.1.1. H.JI. ConoBbeBa.

B yueGHOM mnocoOum mpuBEAEHBI JabopaTOpHblE pPabOThHI, 3HAKOMSIIIUE
CTYJICHTOB C XUMHUYECKHUMH CBOMCTBAMU 3JIEMEHTOB U MX coenuHeHuil. K kaxmon
paboTe JaHO HEOOJBIIOE TEOPETUUECKOE BBEJCHUE, a TaKXKE KOHTPOJIbHBIE
BOIIPOCHl W yOpaKHEHHS. B TPHIIOKEHUE BKIIOYEHBI CIPABOYHBIC TAaOJHUIIBI,
HEOOXOAMMBbIE TMPU  BBINOJHEHUHM JAO0OpaTOpHBIX pador. Pexomenmyercs
cryaentam Hanpasyienuit 04.03.01 — Xumus, 18.03.01 — Xumuueckasi TEXHOJIOTHS,
18.03.02 — DOmepro- u pecypcocOeperarone mpoIecchl B XUMHUYECKOU
TexHojoruu, Hedprexumun u OworexHosmorun, 20.03.01 — TexHochepnas
6e3onacHocThb, 21.03.01 — HedrerazoBoe aemno ounoit u 3a04Hoi (HopM 00yUEHUS.

V]IK 544
BBK 24-5.73

0006peno pedakyuoHHO-U30AMeNbCKUM COBEMOM
OTHU (punuan) CI'TY umenu I'acapuna FO.A.

Ilocobue uzoaemcs 6 agmopckoll pedaxyuu



Jlabopamopnasa paboma
COEJUHEHUSA MAPI'AHIIA

Llenv padbomot. N3y4nTh CBOMCTBA MAPraHIA U €0 COCAUHECHUM.
JKCNEPUMEHTAJIBLHAA YACTh

Ilpuboper u peaxmusvi: TPOOWPKH, CTEKISHHBIC Nanodku. CHHpPTOBKA.
Turmu dapdopossie. Oxcua mapranua (IV). Oxcun cBunna (IV). Hutpar xanus.
I'mapokcun kanus. PactBopsel: consitHor kuciotsl (0,1 M), azotHo#t kucnotsl (0,1
M), cepnoit kucinotsl (0,1 M), ykcycHo#t kucinotsl (0,1 M), mepokcuaa Bogopoia
(3%-np1ii), cynpdpara mapranma (0,5 M), xmopuna mapranma (0,5 M), HuTpaTa
mapranna (0,5 M), cynbdara mapranna (0,5 M), nepmanranara kanusa (0,1 M),
nutputa Hatpus (0,5 M), ruapokcuaa kamus (0,1 M), nakmyca. bpomHuas Boaa.

OIIBIT 1. Ilonyuyenne rugpoxcuia Mn2+.

BBectu B mpoOupky 5-6 kamenb pacTBoOpa COJHU Mn2+ u 4-5 kanenb
pactBopa mienoud. OTMETUTh UBET oOcajgka. Pa3memars OCalOK CTEKISHHOU
NaJ0YKOM U OTMETUTh NMOOYpPEHHE BCIEJACTBUE OKHCIICHUS KHUCIOPOJOM BO3IyXa.
Hanucare ypaBHeHus peakuuid.

OIIBIT 2. Okucnenue coyueil IByXBaJIEHTHOTO MapraHua.

2+
Buectn B mpoOupky 3 kamium pactBopa coiu Mn  u 4 Kamumi pactBopa
eakoro kanu. K momydenHoMy ocaaky ruzapokcuna mapranma (II) no6asuts 6-7
Kaneiab OpoMHONM Boabl. OTMETHTh HW3MEHEHHE IIBETa OCaJKa BCJEJICTBUE

o0pa3oBaHUs TUOKCHIA MapraHIia.
B uncryro mpoOHpKy NOMECTHTH MMKpOIIMATeNeM HEeMHOro mnopomka PBO,, m06aBuTh 5-6 Karmens
KOHIIEHTPUPOBAaHHOM a30THOM KHCJIOTHI, HECKOJIBKO Kareib pacTBopa coiu Mn~ . Cozmepkumoe MpoOHUpKH HarpeTh

JI0 KHUIIEHUS, 3aTeM OcTyauTh. OTMETUTh OKPACKy PacTBOpa, XapaKTEpPHYIO Ui MOHOB 4—. HammcaTs ypaBHEHUS
XMMHUUYECKHX PEaKLUi, PaccTaBUTh KOI(PPHUIUECHTHI, COCTABUTH IJIEKTPOHHBIE YPAaBHEHHUS JUIi OKHUCIUTENS W
BOCCTAHOBHTEJIS.

OIIBIT 3. OxkucauTeIpHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA TUOKCHUIA
Maprasiia.

B npo6upky momectuth | MUKpoImarens JUOKCUIa Mapraniia u 2-3 Kariu
COJITHOU KUCJIOTHI. [10 nBeTy M 3anaxy onpeaennuTh, KaKou ra3 BbIACISAETCS.

B Turenp TMONOXHUTH KyCOYEK €IKOTO Kajlusg M CTOJBKO K€
KPUCTAJUIMYECKOTO HUTparta Kanusi. Harpets Turens 10 pacruiaBieHus cmecu. He
npekpaias HarpeBaHus, J00aBUTh B paciUIaB OYE€Hb HEOOJIBIIOE KOJIMYECTBO
auokcuia mapraiia. OTMETUTh OKPAcKy MOJYyYEeHHOro pacruiaBa. K nmoxydyeHHOMY
pacruiaBy MocCjie OXJIAXIACHUS TUTJS J00aBUTH J0 MOJIOBUHBI €r0 00beMa BOJBI H,
MEPEMEIINBAs CTEKJIIHHOM MAJIOYKOM, paCTBOPUTH paciuiaB. [1oaydeHHbIN pacTBOD
MaHTaHaTa MEePEHeCTH MHUIMETKON B MpoOupKy (5-6 kamens). B BogHOM pacTBOpe
MPOUCXOAUT MEIJICHHOE Pa3yioKeHrue MaHraHaTta. COCTaBUTh YPAaBHEHHS PEAKIUMA.



OIIBIT 4. PaznoxxeHrue nepMaHraHaTa Kajaus pu HarpeBaHUHU.

[Tomectuts 3 -4 kpucrasummka KMnOg4 B IWIMHAPUYECKYIO MPOOUPKY,
KOTOPYIO YKPENUTh B IITAaTHUBE TOPU3OHTANIBHO. OCTOPOXKHO HarpeBaTh 0

nosHoro paszioxkenus KMnO,4 Ha pAuOKCHA MapraHiia, MaHTaHAT Kajlus U
KUCIIOpoA. BeijeneHue Kuciopojga MpOBEpUTh Tiewomed gydnHkoil. Ilocne
OXJIQXKJICHUSI IPOOUPKH K CyXOMY OCTaTKy A00aBUTh 5 -6 kamenb Bojbl. Kakoi
uBet nMmeet pactBop? Kakoe BeniectBo HaxoauTtces B ocaake? Hamucars ypaBHEeHUE
pEeaKIHH.

OIIBIT 5. OxucnutenbHbBIE CBOMCTBA IEpMaHTaHATa KaJIUsl.

5.1. B tpu npobupku BHecTH mo 4-6 kamnenb pactBopa KMn O4. B ogny
MpOOHPKY 100aBUTH 4 KaIlJll pacTBOpa CEPHOM KHUCIIOTHI, B JPYTYIO — CTOJBKO XK€
BOJIbI, B TPETHIO — 4-5 Karemnb pacTBopa 1ienoun. Bo Bce Tpu npodbupku nprudaBUTh
1o | MHUKpOIINAaTEN0 KPUCTALIUYECKOTO Cylab(puTa HATpUd Wik Kayius. OTMETUTh
U3MECHEHHE IMEPBOHAYAIBHOM OKpPACKM pPACTBOpAa B KaXJAOM ciaydae. Yem 3To
BbI3BaHO? COCTaBUTh YPABHEHMSI PEAKIUH, paCCTaBUTh KO3(P(PUIIUEHTHI.

5.2. B npoOupky ¢ pacTBOpOM ME€pMaHIraHata Kajius NpuOaBUTh PacTBOP
conmu Mmapranna (II). OrMeruTr u3MeHEHHE OKpAaCKM pacTBOpa U BbINAJCHUE
ocazka. HanicaTte ypaBHEHHE pEaKLHH.

5.3. B mpoGupKy BHECTH pacTBOp NepMaHraHaTta Kajus, MpuOaBUTh 2 Kariu
pacTBopa pa30aBICHHOW CEpPHOM KHUCJIOTHI M PacTBOp MEpOKcuAa Bojopoaa (1o
KaruisiM) J10 M3MEHEHMsS okpacku. OmnpenenuTh BBIICTSIONIMICA Ta3 TICIONIEH
TydrnHKOW. HammcaTte ypaBHEHHE peakuu.

OIIBIT 6. Peakuusa nucnponopuuOHUPOBaHUS MaHTaHATA KAJIHS.

[Tonyunth Manranat kanus. [Beimomnenue cM. om. 5.1. (BoccTaHOBJIEHUE
nepMaHraHara Kaiausi B IIeJI0YHOM cpene)] B mpoOupky ¢ pacTBopomM MaHraHata
KaJIMsl BHECTH 3 Karuik pa30aBIEHHOIO pacTBOpa YKCYCHOM KHUCiOThl. HaGmronath
W3MEHEHHE I[B€Ta pacTBOpa U BbIMAJCHUE oOcajaka. Hamucath ypaBHEHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON PEAKIINHU.

OIIBIT 7. 'maponus coneit mapranua (II).

Heckonbko kpucTamioB coneit xjaopuaa wiu cyibdara mapranua (I1) Buectn
B TPOOUPKY C IUCTWUIUPOBaHHON Bomoi. [lpubGaButh 1-2 karum pacTBOpa
nakmyca. OTMETUTh HU3MEHEHHWE 1BeTa pacTBopa HHAMKATOpa. COCTaBUTH
ypaBHEHHUE PeaAKIUI THIPOJIM3a B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJISIpHON (hopme.
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