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

Kadenpa «EcTecTBeHHbIC U MATEMATUYECKUE HAYKH

CBOHUCTBA T'AJJOTEHOB 1 UX
COEJIUHEHUUA

Metoauyeckue ykazaHus JjIsl BHITTOJTHEHUS Ta00paTOPHBIX paboT, 1Jisl CTY/ICHTOB
Hanpasienuii: XMTH.
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Jlabopamopnasa paooma
CBONCTBA I'AJIOTEHOB 1 UX COEJIUHEHUN
lleﬂb paéombt: I/I3yLII/ITL CBOﬁCTBa TaJIOTCHOB U CHOCO6LI ux HOHY‘IGHI/I?I.

ATOMBI TaJIOTEHOB UMEIOT HA BHEIIHEM KBAaHTOBOM CJIOE€ 7 3JIEKTPOHOB. Mx
2,5
obmast popmyma NS NP°. Ha aTOMHBIX OpOUTAISIX JIEKTPOHBI PACIIONATAIOTCS 10
cxemam

S N 5 S N S
25’ 2p° ns’ np° nd®
y F y Cl, Br, I, At

["ajioreHpl  SBISAIOTCS CHJIBHBIMA ~ OKHUCIUTEISIMU. VX  OKMCIUTENhHAs
aKTUBHOCTB OT (hTOpa K HOAy OocliabeBaeT

F, — C|2 - Bro, — I,

YCUIIEHHE OKUCIUTENLHBIX CBOMCTB

I"anorensl, kpome propa, MPOSBISIIOT CTeNeHn okuciienus: —1, 0, +1, +3, +5,
+7. HanbOonee THIUYHAsA CTEIIEHb OKHUCIICHNS —1. B HU3IIel cTeneHn OKUCIICHUS —
1 ramoreHsl NpOSBIAIOT TOJBKO BOCCTAaHOBHUTENbHBIE cBoiicTBa. Hanbonee
CHJIBHBIM BOCCTAHOBUTENEM SIBJIICTCS MOIHI-HOH

F- CIh- Br- I

YCUJIEHUE BOCCTAHOBHUTEJBHBIX CBOMCTB

B cBoOOgHOM BHj€ TrajoreHbl MOJY4YalOT OKHCICHHWEM TaJoreHUI-MOHOB.
Bri0op okuCIUTENS 3aBUCUT OT BEIUYUHBI JIEKTPOJHBIX MOTEHIIMAIOB CUCTEMBI
21" =T, + 2&. OkucnureneM (GTOPUI-MOHOB MOXKET OBITh TOJBKO 3JEKTPUUYECKUN
TOK. XJIOPDUJ-UOHBI ~OKHUCISIIOTCSI B KHUCJIOM Cpele TOJbKO CHUJIbHBIMU
okucnureasimu: MnO,, KMnQ,, K,Cr,07, PbO, u ap. [us oxucienus OpoMuj-
MOHOB MOKHO HCIOJIb30BaTh XJIOP, KOHIIEHTPHUPOBAHHYIO CEPHYIO KHCIOTY. A
HOMUI-MOHBI MOXKHO OKHCIISITH JI0 CBOOOJHOTO oJa yXe BechbMa yMEPEHHBIMU
okucnutensmu, Hanpumep, KNO,. Bce ramorensl Xopoio pacTBOPUMBI B
OpraHUYECKUX PACTBOPUTEIISX.

Bce ranorens! sA0BUTHI. XJIOp pa3/ipa’xaeT AbIXaTeIbHbIEC IMYTH, BbI3bIBACT
OTEK JIETKHX, €ro paslapaxaromiee JAeHCTBHE OOHApYKUBAETCA YXKe TMpHU
koHneHtparusax 0,001 — 0,006 mr/a. IlpenensHo gomycThMasi KOHIIEHTpAIUS
(ITIK) xnopa B Bo3ayxe 1 mr/™m°, wist HCI 3uauenne ITJIK cocrasmsier 5 Mr/m°.

3KC]’[epHMeHTaJILHaH 4acTb

IIpubopvt u peaxmuevl: TPOOMPKHU, CIHUPTOBKA, MHKpoImmaTeas;, MnO,,
KMnQ,, K,Cr,0;, PbO,, HCI (kxoum), Kl, NaCl, H,SO, (xonm). HccnenoBanus
IPOBOJIAT MOJTYMHKPOMETOAOM. PacTBOphI OTOMPAIOT MUIETKOM, CYyXHUE PEaKTHUBBI
MHKPOIIIIATEIEM, OCaI0K OT PACTBOPA OTACISIOT HEHTPU(PYTHPOBAHUEM.

OIIBIT 1. [Tonyuenue xnopa. (PaboTtats nmoxa Taroi).



1.1. Buecure B oTA€IBHBIE IPOOUPKH 110 OJTHOMY MUKPOILIATENIO UOKCUAA
MapraHia, TMOKCUIa CBUHLA, TUXPOMaTa Kajaus, IepMaHraHara kanus. B kaxunyro
U3 HUX J100aBbTE MO 2-3 KaIuld KOHIEHTPUPOBAHHOM COJSHOW KHCIOTHL. B Tex
ClIy4asx, KOrJa peakius IPOTEKAET HEAOCTATOYHO DHEPTUYHO, COJIEPKUMOE
IPOOHPKH CIIETyeT OCTOPOXKHO HarpeTb. OTMeThTe HBET 00pa3yrolierocs rasa u
UCTIBITANTE €ro JeHCTBUE Ha OyMaXKKy, CMOYCHHYIO PACTBOPOM MOJU/A KaJusl.

1.2. Cmemmaiite B mpoOupke MO OJHOMY MHUKPOIIIATEIO XJIOPHAa HATPUS U
JUOKCHJA  MapraHua, IIOCJI€  4Yero CMOYUTEe CMechb 2-3  KalUIsIMH
KOHILIEHTPUPOBAHHON CEPHOM KHUCJIOTBI M OCTOPOKHO Harpeiite. Kak nelctByer
IOJyYEHHBIH ra3 Ha OyMaXkKKy, CMOYEHHYIO pacTBOpoM Hoauaa kanus? Kakosa
POJIb CEPHOM KUCIIOTHI B 3TOM OIBITE?

OIIBIT 2. ITonyuenue 6poma u ioga. (PadboraTe nox Troi).
Peaxmuewr: KBr, NaBr, KI, Nal.

[ToBTOpUTE MPEABITYIINIA OIBIT, 3AMEHUB XJIOPU HATPUS OPOMUIOM HATPHUS
nin kanus. Kakoe BemectBo mpu 3ToM 00pasyercsa? OTMETbTE LBET €ro Mapos.
KakoBa posib cepHOM KUCIOTHI B 3TOM onbiTe? Kakoe BemecTBo MoIyyuTCs, €Cln
OpOMMI HATPUSI WJIM KaJTUsl 3aMEHUTh COOTBETCTBYIOLIUM HOIAIOM?

OIIBIT 3. JleiicTBHE XJIOpHOM BOJIBI HA OPOMMJIBI U HOIHIBI.
Peaxmuswr: KBr, Kl, x10opHast Boga, OpraHMuecKuil paCTBOPUTEITb.

3.1. ITomecTtute B onHy mpobupky 3-5 kamens pacTBopa OpoMua Kaius, a B
ApYTyl0 — Takou ke o0beMm iomuma kamus. JfoGaBpre B 00e mpoOupku mo 2-3
KaIIu XJOpHOU BObl. OTMETHTE MPOUCXOISIINE MTPHU 3TOM U3MEHEHUs OKkpacku. K
MOJIY4YEHHBIM pacTBOpaM J00aBbTe MO 2-3 KaIuld OPraHUYECKOrO PacTBOPHTEIS,
DHEPrUYHO B30OJITAUTE COACPKUMOE TMPOOMPOK U JalWTe €My OTCTOSTHCS.
OTtMmeTbTe OKpacKy ciios B Kaxiaod mnpobOupke. OObICHUTE HaAOIIOMaeMbIe
n3MeHeHus. Cruenaiite BbIBOJ, O CPAaBHUTEIBHON paCTBOPUMOCTH TaJIOTEHOB B BOJIE
Y B OPraHMYE€CKOM PACTBOPHUTEIIE.

3.2. Ilomectute B mpoOupKy | Kariro Woauaa Kamus u 5-7 kameiab OpomMuaa
Kanusi, J00aBbTe 1-2 KamiM XJIOpHOM BOABI W 2-3 KaIull OPraHUYeCKOro
pacTBOpUTENIs, PHEPTMUYHO B30OJTAWTE COACPKUMOE TMPOOUPKU W JailiTe emy
OTCTOSIThCA. OTMETHTE OKPACKY CJIOS OPraHUYECKOTO0 PACTBOPHUTENS B MPOOHPKE.
Jlo6aBbTe emie S5-7 kamenb XJOPHOW BOJbI, SHEPruyHO B30odTakiTe. YTO
HaOmonaercs? OObsicHuTe HaOmogaeMble M3MeHeHHs. CocTaBbTE€ YpaBHEHUS
peakiuii. CpaBHUTE BOCCTAHOBUTEIbHbBIE CBOMCTBA OPOMMU/I- U HOAMI-UOHOB.

OIIBIT 4. ITonyuyeHue XJI0pOBOAOPOIA.

Ilpubopwt  u  peaxmuswi: TazoorBomHas TpyOka, KMnQO, NaCl,
HQSO4(KOHH).

[TomectuTe B TPOOUPKY C Ta300TBOAHOW TPyOKoM 2-3 MHKpOIITIATENsS
XJIOpUJa HaTpusd, npuiente 3-4 Karid KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI U
cmabo Harpeiite. [IpoBepbTe nelicTBHE BBIICIAIONIETOCS ra3a Ha BIAXHYK CUHIOIO
JAaKMYyCOBYI0 OyMa)kKky, a Takke Ha TMO0JOCKY (GUIbTpOBAIIbHOM Oymary,
CMOYCHHYIO PO30BBIM PacTBOpOM nepMmanranara kanus. PacrBopure HCI B Bose u



JOKa)KUTE, 4TO PacTBOpP 00Ja1aeT KUCIOTHBIMU CBOMCTBAMH U YTO 00pa3oBaiach
XJIOPOBOIOPOIHASL KUCIIOTA.

byner nm BbIENATHCS XJIOPOBOAOPOJ MPH B3aUMOJEHCTBUHU  XJIOPHAA
HaTpus ¢ pa3dasieHHol (0,5 — 1H) cepHOIl KUCAOTOR?

OIIBIT 5. IMonyuyenue OpomMoBOAOPOAA.
Peaxmuswir: KBr, H,SO,, 50%-nb1ii pacTBOp.

K 2-3 mukpommarensiM OpoMuja Kajus, MOMENICHHBIM B MPOOUPKY C
ra3ooTBOJIHOM TpyOkoil, mnpuieiite 3-4 kamum 50%-HOro pactBopa CepHOM
kucioThl (p = 1,4 r/mn). [IpoBepbTe AeHCTBUE BBIAEISAIOMIETOCS ra3a Ha BIAKHYIO
JakMycoByro Oymaxky. Ecnu ra3 cierka okpaieH (B Kakoil 1BET?), TO 4eM 3TO
BBI3BAHO?

OIIBIT 6. [lelicTBUEe KOHLIEHTPUPOBAHHOW CEpPHON KHUCIOTHI Ha OPOMHUJIBI U
HOAUBI.

Peaxmuswi: KBr, Kl, H,SO,4 (koHII).

ITomectuTe B 0aHY IpOOHMPKY MHUKpOIINATEIb OpoMHuaa KaIus, B JIPYTyIO
CTOJIbKO JK€ Hoauja Kaiusg U J00aBbTe B KaKAYH M3 HUX IO 2-3 Karud
KOHIICHTPUPOBAHHON CcepHON KHCIOTBl. OOpaTuTe BHMMaHHME Ha IIBET M 3amax
MPOAYKTOB OO€HMX peakIMii W HalUIIUTE UX ypaBHEeHMs. Ha ocHOBaHWMU 3TOro
OTBITA, a TAKXKE OMbITA 1, CPaBHUTE BOCCTAHOBUTEIIbHBIE CBOIMCTBA XJI0PO-, OpOMO-
Y WOJI0BOJIOPO/A.

Jlureparypa

1. AxwmeroB H.C. Obmas u neopranuueckas xumusi / H.C. AxmeroB. M.:
Bricmras mkoma, 2008. 446 c.

2. T'muaka HJL. O6mas xumus: ydeOHoe mocobue / H.JI. T'muaka. M.:
KHOPVYC, 2010. — 752 c. ISBN 978-5-406-00549-1

3. Ilpaktukym mo oOmieit u Heopranmueckoit xumum: I[locobme mms
ctyneHnToB By30B/ B.1. ®ponos, T.M. Kypoxtuna, 3.H. JIetmoBa u ap. M.: [Ipoda,
2002. — 304 c. ISBN 5-7107-4293-7

4. Cremun b.JI. Heopranumueckas xumusa: yueOnux/ b.J[. Cremun, A.A.
[{BeTkoB M.: Brici.mk., 1994 — 608 c.: mi. — ISBN 5-06-001740-0

5. Jluguna P.A. CnipaBodHHK 110 00I1IeH B Heopranmdeckon xumun/ P.A. Jluaua —
M.: TIpocsemienue: Yueo. mut., 1997. — 256 c.: wi. —ISBN 5-09-007182-9.

6. http://techn.sstu.ru/Biblioteka/



