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Mpepucnoeuxe

OnbITH NOMKHBl HE TOJBKO BHI3BIBATh MHTEpeC K HabaronaeMoMy
SIBJAEHHIO, HO H MOCAYXKHTb OTIIPaBHBIM Ha4aJOoM K PaCKpBITHIO TalH
NPUPOALL, MPHBUTHIO HHTEPECa K NMpeaMeTy. HaG:11onaemble siBJ€HUS
yualinecss 10/KHbl MOHHMATh, TaK KaK TOJBKO NPy 3TOM MOXKHO 10-
6uThCS rayGOKHX, a He (GOpMalsibHBIX 3HaHMH.

Kuura «3anumaresbHble ONbITH M0 XHMHH» NpeaHa3Hayuena NJs
yumteqeil. OneiTel B Hell KJAacCHQHUUPYIOTCS NO TeMaMm LIKOJABbHOMH
nporpaMMmbl. JIaHHYI0 KEHTY Hedb3si pacCMaTpUBATh KaK MPaKTHKYM
WK TIPENbSBASATL K Hell Takne e TpeGOBaHus, KaK K PyKOBOACTBY
705 JAeKLHOHHBIX AeMoHcTpaumii. Ilocobne npeaHasHavaeTcsi y4H-
TejsM XHUMHH AJs MOATOTOBKH K TeMaTHYeCKHM Beuepam, a TaKxXe
K IOPYyTUM MepONpHUATHAM: 3aCel1aHHsM «Kay6a n10603HaTENBHBIX>,
HOBOTOAHMM, NPa3AHHUYHBIM YTPEHHHKAM H NPOUMM BE€Y€paM, Ha KO-
TOPHIX MAAHHPYIOTCA JAEMOHCTPAaLMH XHMHYECKHX OMBITOB.

[ToCKOMBLKY ONHCaTh BCe M3BECTHBIE 3aHMMATEJbHBIE-OMbITHL HE-
BO3MOXKHO, @4 TaKas Ledb ¥ He CTaBWi1ach, B mocobue BKIKYEHH
TOJMBKO T€ OMBITH, KOTOpbie He TpeOylT AJMTENbHOrO BPEMEHH MNpO-
BeTeHHS M M0 BO3MOMKHOCTH $IBJIANOTCH AOCTYNHBIMH AJsi LIKOJ. Pe-
1enThl, METOAMKH MPOBEIEHHS ONbITOB 3aMMCTBOBAHbl U3 Pa3/IHUHBIX
noco6uit (1—18), KoTOpHIe CTajnu TPaaMIMOHHBIMH, @ TaKXe HC-
NoNb30BAH JMYHBIH ONBIT paboTh aBTopa. Ilpu knaccupHKauuu
ONBITOB MPHXOAMJIOCH OTHOCHTB OMBIT K T€Me MO BELIECTBY, YHaCTBY-
OLEMY B XMMHYECKOM TpoLlecce, 1 JeNaTh CChIIKH, TA€ elle MOXHO
UCMOJIB30OBATE NAHHBIH OMNBIT.

[TocoGue oKa’)KeT MoMOIllb YUMTENsAM He TOJbKO Ha BHEKJaCCHBIX
MepONpHSTHSX, HO M NpPH MOArOTOBKE K YPOKaM, TaK Kak 3aHHMa-
TeJIbHBIE ONMBITHL MOTYT OBITh HCMOJIb30BAHEL € COOTBETCTBYHOLLEH Me-
Toanueckoil 06paBoOTKOi Ha YpPOKax NpH H3yueHHH WJH MOBTOPEHHH
TeMbl LIKOJABHOrO Kypca. [1pu eMOHCTpaluk ONbTOB Godbuloe 3Ha-
yeHHe HMeeT YHCTOTa NpUGOPOB, COCYLOB W PEAKTHBOB, a TdKXe
ofopMAeHHe YCTaHOBKH M JeHCTBHSA JeMOHCTpaTOpa. CrokoiHbEIE
¥ YBepeHHbIe MaHMMYAsLHY — 3aJ0T ycnexa BO BpeMs OMNbITa, a8 OHH
BbIpa6aTHIBAIOTCS TPH HEOHOKPAaTHOM MOBTOPEHHH. [naguoe B pa-
60Te — 9TO OCTOPOMKHOCTH, YBEPEHHOCTb, NPOAYMAHHOCTE BCEX ne-
ctBuii. Ilpn HenpolyMaHHOM BBIMOJHEHHH [aXKe caMblii MpPOCTOI]
ONBIT MOXET CTaTh OfnacHbIM. [109TOMY Mepel KaxIbM OMbiToM CJle-
AyeT NOBTOPHTb M OCBOHTH MpaBuia TEXHHKH 6esonactoctn (13).
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I. NEPBOHAYAIJIbHbBIE XMMMYECKME MOHATHA

B reve «llepBoHauaavHble XUMHYECKHMe TMOHATHA® O1HOH N3
OCHOBHbBIX 3384 fBJSIETCSI O3HAKOMJEHHC YUALIHXCH C [Ipli:}HaKaM;l
XHMHYECKHX peakUHH Ha OCHOBE aTOMHO-MOJEKYJASIPHOIO YUeHHs.
[TosToMy B ZOMONHEHHE K ONBLITAM, PEKOMEHIOBaHHbIM B yuYeOHUKe
] yue@umx MOCOGHSX, MOCJe NPHOOPETEHHS YYAUWMMHCSI HEKOTOPHIX
3HAHKWN 110 XHMHH MOXHO MCTOMB30BaTh 3Q(EKTHBIE OMNBITH ¢ MOCAe-
AYWILHMH MNOACHEHUSMH nabaroiaeMbiX SBACHHIL.

1. lelcTBHMA OAHM, @ pe3ynbTar pasHbii

O6GopyroBanue: B2 UWIHHIPA C KAPTOHHBIMH KPHILIKaMH,
B KOTOpbBI€ BCTaBJdelbl Ia3Hble MUIETKH, 8 CHU3Y HMEITCH KPHUKH
ANA NPHKPENJAeHUs) MHANKATOPHOH OyMarn Wiu BaTwl, TBEPAbIE XJ0-
PHI @MMOHHA W XJ1OPH1 HATPHSA. KOHUEHTPUPOBAHHAS COJNAHAS KHC-
s10Ta, pacTBOP THIAPOKCHIA KaJjus, QuiabTpoBadbdas Gymara, pac-
TBOp (eHoqadTanenna, Bara. ’

[Tomecture cyxue coan B wnauuapw (puc. 1). PuabTPOBAIBHYIO
no;a0cky 6yMarn CMOYHTe pacTBOpoM (eHon@TanienHa, noBeckTe HA

KPIOYOK B Kpeiwike. [Munetky na-
NMONHKUTE KOHUEHTPHPOBAHHBIM
pPacrBOpoOM UIEAOYH W BCTaBbTe
B OTBepcTHe KpbiweK. BuaaBute
uleroub Ha cosu. B nwanwsape,
rie OBl XJOPHI aMMOHHUS, [1pO-
T HCXOAMT XMMHYEeCKas peaKius,
O 4UeM MOXKHO CYIAHTH 110 H3MEHE-
HHW QeHoadTaaenioBoil Bywa-
F'H, @ B APYroM IHJHHAPE TAKHX
[IPU3HAKOB HET.

Oneir MOXHO BIILOH3MEHHTD,
HCMO0b3yd KOHUEHTPHPOBAHHYIO
COMNHYK KHEIOTY, KOTOPOi cMa-
YMBAKT KOMOUCK BaTHl, TMpi-
Kpern.ins €€ Ha KPWYOK B Kpbil-
ke. OcranbHble onepauHu  Te
#e. O6pasyercs Geabii abiM Xa0-
Puc. 1. Tpocreiumii rasvananuzarop PHIA AMMOHHS.
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2. [iim 6e3 orks

O6GOpPYIOBaHNE ,BA CTEKIANHBIX LHAHHIPA (K cTakana)
¢ KphiMKamu, 25%-nufi BOANHI pAcTBOP aMMHAKA. KOHUECHTPHPO-
BaHHAfA COJfIHAA KHCJA0TA.

B 0a1NH YHCTO BEIMBITEIH UMIMHAP HAJCHATC HECKO.bKO Kanedb
KOHUENTPHPOBANHOR CONSIHOH KHCJIOTHI, & B Npyroil — pacriBop awm-
vuaka. O6a nuaunipa 3akpoiiTe KpulUKaMH H nocTabTe ApPYr oT
Apyra 1a HeKOTOpoM paceTosiHuu. Tlepe onbiroM caeiyer noKasaTh,
YTO WILTHBAPH «mycThie». Bo BpeMs j1eMOHCTpallMK HWIHHApP € CO-
NSO KHCAOTON (A CTeHKax) nepesepHuTe BBEPX AHOM H IIOCTABLTE
Ha KPHIDKY WILTHIIpa ¢ aMmuakom. Kphiky yOGepute: o6pasyercs
Ge.blii 1bIM — MPH3HAK XMMHUYECKOH PeaklHH.

3. AudpPpysus Beujecte

O6opyaoBadHue: TpPH CTEKASIHHLIC TpyOKH Ooabworo jxa-
verpa 1anHoi 30—30 ¢y, 3aKpBIBAIOWKCCH ¢ ABYX CTOPOH npobka-
MH, KONLENTPHPOBaHHAA coaslias KHCJNTa, 25%-Hulll pacTBoOp aw-
MH2Ka, W01 KpHCTATLIMYECKHi, CHHSIN aakmycosas Oymara, kpax-
MaapHas Oymara. CMOYeHHas (QeHONQTaACHHOM, BaTa. TPH HKEIE3-
HEIX TIPYTKA.

Vkpenute CTek.IsiHibie TPYOKI B WTATHBAX B FOPH30HTAdbHOM
noaoKenun., B kaayio TpyOKy ¢ OJIHOYO KoHUA BCTaBbTE npoOKy
¢ npyTkoM (2), Ha KOTOpbIH HaHH3aHbl KYCOUKH HHAHKATOPHBIX Oy-
Mar ¢ OAMHAKOBBIMH ITPOMEXXYTKAMH MCXKY HHMH (pHcC. 2): B nepBoO#
TpyOKe — BAa@xKHas Jakmycosas Gymara. Bo BTOpPOH — CMouenuas
pacTBOpoM (penosraaenna, a B TpeTbeii — BJakKHasi KpaxmadbHas
6ymara. C apyroro konua (/) nepBoii u BTOpOil TpyOOK COOTBETCT-
BEHII0 Ha3HaueHulo Oymar BCTaBASIOT KOMOYKH BaThl, CMOYENIbIC KHCJIO-
roii 1 p4CTBOPOM aMMHAKA, B TPETBIO TPYOKY NOMELLalT HECKOMLKO

Puc. 2. Andysun rason



:ipn-:'raﬁ.ruu-:oa noia. Tpy6ky ¢ Ho10M caerka nozorpeiite. Hepes ne-
MOTO]Z)OE BPEM3A NOCNCI0BATENBHO 01Ha 34 APYTOfi KycOoukH Gymar

EHFIT OKpacKy. ONBITH NO3BOJSIOT CHOPMUPOBATE NOHSTHE O CKO-
POCTH IH(p(Y3HH BellecTs.

4. CamoBocnnameHenne meam B napax cepni (rsral)

O6opyaoBanmne: Mpo6KpKa, MKeJde3Hblll WTAaTHB ¢ JanKoi
FOPEJIKZ, KPBILIKa OT THIVISA, NYY0K TOHKOH MeIHOl MPOBOJIOKH. ’

B nanke wrarusa 3akpenute BePTUKANBHO NMpoGHPKY M nome-
CTHTE B HEe HECKOJAbKO KYCOYKOB YePEHKOBOIl cephi. OctopoxHo Ha-
rpevre cepy B npobupke go kunenus. Kak Toapko cepa 3aKUMUT
M IIApbi ee 3amoAnaT npoGHpKy, ONYCTHTE B HUX NPH NOMOULM LLMII-
LOB 1y4OK TOHKOH MeAHOH NPOBOJNOKM (DpocaeanTe, 4yTo6ul NpoBO.i0-
K& Heé Kacallach CTeHOK NMPOGHPKH W KHOSILEH cepnt). Ipoucxoanr
CaMOBOCITAMEHEHHEe Meln B mapax cepel. B peaysnbrate peakl
obpasyercst cyapun mean (I): P o

2CU + S == CUQS

Ecnu cepa B npo6
HPKE 3aropHres, TO CAeAVeT MPHK -
OGHMPKY KPHILIKOH OT THras. ‘ PHipHITL (PO

5. YepHas 3mesn

O6opynosauue: SMaJIHPOBaHKLIH KioBeT (Goablias Taped-
Ka), IPOMBITEIH M MPOKaJeHHBbI] PeYHOIl 1lecoK, TBepAbIH IHApOKap-
GoHaT HaTpusi, caxapHas nyapa, CHHPT. porap

B kiosere R B Tapeske cMeulalite Necok co CUpTOM, GopMys
MX KOHMYECKOH MeH3ypkoi. B uenTpe Konyca caenaiite ym‘yﬁ.nenue
B KOTOpOM nomecture cmece u3 10 r ruipokapGouara Ha'rpus;
n 65 r caxaproil nympwl. IMoaoxrute cnupt. M3 caxapuoii maccw
KOTOpas NnpeBpallaerTcs CHayasa B KapaMeJsb, «BLITON32€T» IiepHaH‘

6. CrpanHas TkaHb M cTpaHHas WUBKOCTL

O6o PYAOBadHHE XMMHUECKHH CTaKaH MAH GONbILAS npobup-
Ka, Gentasi Tkaub (MapJis), XJA0pua KO6aJbTa (IT), ¢puabTpoBanbHas
6ymara, nepiaikH, ropejku. ’

Insi NpoBeNleHHsi ONBITA B XMMHUYCCKOM CTAKAHE pacTBopuTe
COJib, 4TOOBI NTONYuuTh pactBop 40—50%-woii KOHUeHTpauuu. B pac-
TBOpE NponuTaiite TKaHb, MOCJE Yero BbIHLTE €€ H NPOCYLIHTE MEX-
Ly CJ0sIMH f]JHJ‘Ipr()BaJIbHOI:'! 6yMmaru, a rnotoM B pyKax A0 NOsiBe-
HHS TOaY6Oi Okpacku. Jlasi yekopenus npouecca MOXHO BOCNONB30-
BATBCA YTHOTOM, 10 HeJb3sl MepecyliuBaTh TKaHb. [loaroToBaennyio
TKaHb rojy6oro uBera MoKauTe yuaiyiMcsi, paspe3asB ee Ha jpe
YacTh. 3aTeM OJHY HACTb IOMECTHTE B KyJiaK B B TeYeHlHe HeKOTopo-
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ro BpeMenu CHIbHO NpoayBaiite ero, cJeis 3a useToM TKauu. Kak
TOJMbLKO TKaHb cTaHeT OefoH, KYyJaK pa30oXMHuTe H IOKaxHuTe y4da-
IUMCS, CPaBHUBAS ¢ LLBETOM TKaHHM, He 1106bIBaBIICH B Ky/aKe. Boc-
MOJIB30BABIIKCH YTIOTOM, MOXHO TKaHW BHOBb BepHYTb roayGo#
LBeT.

«CTpanHoe» CBOMCTBO TKAHH OCHOBAHO Ha FHAPATIIOH H3OMEepHH.
Xaopua kobansta [Co(Hy0)s)Cl, siBnsieTcs akBacoJibio pO30BOro upe-
Ta (CMOYeHHasi TKaHb ocTaBajach 6edoil). [lpu moacywMBanuu e
TKaHU BOAA W3 BHyTpeHHell cepbl KOMIJIEKCa Tepellia BO BHELl-
Hiow cdepy — coab | CO(H,0),ClLJ2H,0 npuobpeiia CuHIOW OKpacky.
[lpu npoiyBanu#t TKaHb BHOBb YBJAXHACTCH.

OnbIT ¢O «CTPAHHOM» XHAKOCTBIO 11e1¢eCc000pa3Ho NMpoBeCTH B
npo6upke. [ljisi 3TOro NPHrOTOBJIEHHBI PacTBOp CHAuana Harpem-
Te B mJiamenu ropesku. LlBer pactBopa MeHsieTcs OT PO30BOro 10
KpacHoro ¥ cunero. [1pu norpy»eHun npoOHpKH B CTaKaH € XON0I-
HOW BO0#1 1BET BHOBb CTAHOBHUTCSI PO30BBIH. DTOT OMBIT OCHOBAH Ha
M3MEHEHHHM 1BeTa BOAHBIX PAaCTBOPOB, 3aBUCHAIIEM OT TeMIepaTyphl.
Xo0410;1HBle pacTBOPbl UMEIT PO3OBHIil LIBET, @ ropsiine — MyprypHO-
KpacHbIil, huoaeToBblit M cuHnil. Boanbiit 50%-Hblil pacTBOp XA0pH-
pa kobasawta (I1) npu 60 °C ameructosoro usera, npu 80 °C — nyp-
nyptoro, a npu 100—130 °C — cunero.

Bosinmil pactBop xnopuia Kobanbra (1) nenonsayercs nds npu-
rOTOBJEHHS HHAMKATOPHOH GyMaru, KOTOpas CJAYXKHT [Jis Onpeiee-
HHA CTENeHH aTMOC(epHOI BJIaXHOCTH.

062 onpiTa MOXHO NOKa3aTh yYyallMMCs MpH NOBTOPeHHH MpH-
3HAKOB XMMMUYECKHUX peakiuii, o6paTHB BHHMaHHe Ha To, YTO He BCH-
Koe H3IMEeHEeHHe LpBeTa CJIYXKHT NpHU3HaKOM XUMHYECKOH peaKuHHt.
Kpome TOro, OnBIT ¢ TKaHbK 3aKpenisier MOHATHE O KPHCTaJ/Iorni-

paTax.

1. KMCnorPO4. OKCHUALL. FTOPEHME

B npaktuke paGoThl LIKOJ KHCJA0POA NONYYAKT M3 NepMaHrata-
Ta Kajps M xaopaTta Kaaus. B nepsom cayuae npouecc GesonaceH.
ToabKO HAA0 CAeAHTh, YTOOB BMECTe C ra3oM He yBJekaJcs lepMan-
raHaT Kaawus, a AJs 3TOro B ra3o0TBOAHYIO TPyOKy NoMelawT phIX-
Jbll KoMouek BaThl. B apyrom cayuae HeoGxonuMo co6J10AaTh OCTO-
POXKHOCTB, TAK KaK XJA0PaT KaJiisi B CMECH C OPTaHHYeCKHMH Belle-
CTBaMH, yrjaem W DpouYHMH HpuMecsmHu pH HarpeBaHHH B3pBIBOOTI&-
ced. I1o3TOMy xJiopaT KaJidsi NpoBepsiloT Ha uucroTy. Iasi sToro
J0CTATOYHO IOMECTHTL HeBGOJBLIOE KOMHYeCTBO COJMH B OPOOHPKY
u HarpeTb. ECJH c04b CMOKOHHLO naaBuTCs, 6€3 BClbILIEK, TO €€ MOX-
HO MCOOJB3UBATL AJA TIOJNydYeHHs Kucaopoaa. Ho ecu nosiBasiores
BCNBILIKK NPH TIABJAEHUH, TO TAKYH COJdb OYHILAKT MeTOAOM Mepe-
kpucrasausaiuu. [Tpouece pasioxennsi xjiopara Kanus yCKOpsieTCs
B npucyTcTBuH KataauzaTopos (MnyOz; Fey0; CryO; CuO, SiO,

u ap.).



OGbIYHO TOTOBSIT CMeCh XJA0PaTa Kadusi ¢ OKCHAOM Mapralua
(H) wau (IV) B coothowenun 2:1. Cvech T10aTenbHO nepeMeniiBa-
0T CTCKIAHHON na104Koi B (papdopoBoii yalike wiau NpsAMO B Mpo-
Gupke BetpaxuBanuem. I1pu 3toM ona 10aHa pacupeaeIaTbes pon-
HbIM C.10€M TaK, 4TOOL MEXC1y CMeCBI M BCPXHeH CTeHKo# 1poOHpKH
6b1710 ¢BOGO1H0€ NPOCTPAHCTBO 15 BHIX0AA raza NpH 110YTH TOPH-
30HTATLHOM TIOZIOXKeHHR npoGupku. He jonyckarts 3akynopusamnus
CMECPI0 AHa npoGupku. Harpesaune Bectw Ha caaGom orue, nocro-
AHHO TepemMellasi niaams ropejks OT 1Ha HPOOKMPKH K OTBEPCTHH.
I'azomerp Hamoansor KHCAOPOAOM no OGILENPHHATON MeToaHKe.

1. OKMCAMTENE € NOMOLLHMKOM

O6opyroBanue: 1Ba UHMHHAPE, TPOHHUK, 1Be CTeKJsllHble
TPYOKH € TOHKOOTTSHYTHM KOHLOM MaH TPYOKH CO BCTABJEHHbIMH
NPpOGOYKaMH M3 CYXOH CepauLeBHHBI Gy3HHBI (6apGotepsl), 1%-ubiii
pacTeop xaopuaa kobaanra (I1), 26%-ubiil pacrsop ammuaka, razo-
METP ¢ KHCAOPOI0M.

B aBa unauuapa naaeiite o 15 ma pacreopa xi1opuia kobasbta
(II._). ao6arbre 150—200 ma Boawl. M3 rasomerpa (naw n3 KHCA0pOA-
HOM TOAYUWKH) C NOMOWbIO TPOHHHKZ HanpashTe OUIOBPEMEHHO
B 063 NHAHHIAPA KHCJOPOL, HCTIONB3YS TPyOKH-6ap6otephl. Huka-
KHX H3MeHEeHHH He HabJionaetcs. Bo BTOPO#l UHAHHAP NpHaeiire
PaCTBOp aMMHaKa 10 PAaCTBOPEHHS 0CaiKa T'HIPOKCHIA KOOAb-
ta (Il1) — o6pasyercs rpasHo-cunmii pactBop. IlpuH aadabHelimem
NPONyCKaHUK rasa pacTBOP NpHOGpeTaeT upeT uyas (puc. 3).

B uensx SKOHOMHH KHCJI0PO1a MOMXKHO MepBBili LWHAHHID 3aMe-
HHTb TMPOMBIBAAKON (pHc. 3) ¢ pacTBopom xqaopuia kobaawta (1)
Kucaopoza, npoweawnii wepes IIPOMBIBANIKY, HCNOAL3YETCA Adf
okucIeHus kobGaabra (II) B koGaawr (111):

Puc. 3. Tazosnii 6apborep

CoCl, + 2NH,0H = Co(OH),} + 2NH,CI

FPH3HO-CHHMI

Co(OH), + 6NH; = [Co(NH,);}* + 20H

IPA3HO-XEeATH
4 Co(NH;);Ft + 80H™ + O, + 2H,0 =
= Y Co(NHy)Pt + 120H "

DacTsOp 1BETa uan

HMou kobaanra Co®t 06ia1aer oyenb c1a6biMH BOCCTAHOBHTEb-
Heimn cBoiicTBamu. llocde e 100aBieHHs avMmiaka oH obpa3syer
KOMILIEKCHO® COeIHHCHHE, Y KOTOPOro BOCCTAHOBHTEAbIIbIE CBOHCTBA
noBeitialoTes. Takum o6pazom, Noa JeHCTBHEM aMMMaka CpelHss
COdb XJA0PHA KOOAAbTa Nepellaa B KOMILIEKCHOE COeIHHeHHEe, KOTO-
poe 1adee OKHCARCTCS KHCIOPOIOM.

ITOT e onbIT MOXKHO HPOBECTH B IpoGupkax. B oany npobupry
HaJjefiTe pacreop xiopuia kobaabra (11). Bo Bropyw — k pacrsopy
xnopuia kobanabTa NpuaeldTe pacTBOp aMMHaka 40 06pasloBaHusd
pacTBOpa rps3Ho-xearoro Beta. B obe npobupku 1ogaefiTe Boay 10
Kpaes M 3akpoiiTe ux npobkamu. lledecoobpazHo Henoab3oBaTb
HPOOKH Ha xele3HoM MmpyTKe (puc. 4). latee npo6Uprn nepeBepHu-
Te W MOMECTHTE HX B KPHUCTAJAH3ATOP € BOAOI (B XHMHYECKHH CTa-
kan). ITpo6kyu orkpoiite no1 BOI0l W HanoanuTe NPoGHPKH 10 '/,
ofbeMa KHCJAOPOIOM, T10CAe Yero BHOBb [HPOOHPKH 3aKpoiite
npoOKaAMK H CHJIbLHO BCTpAXHUTe. B npoGupke, B KoTOpylo 100aBHaH
pacTBOp aMMHaKa, o0pa3yeTcs KOPHYHEBLIH PACTBOP KOMIJIEKCHOTO
cocauHenusi koGaawta (II1).

OnbITB MOXKHO HCTIOMb30BATH Ha T€MATHUECKHX Beuepax Kak 3a-
rajKy, pacKpbiBAKLLYIO POdb PacTBOpa aMMHAKa IIPW pacTBOPEHHH
0Ca1KOB,

2. OrHeHHas cTpys (camoBocnnameHenwe napadmHa)

O6opynosaHue: npoGup-
Ka (umau Hebodbluas KecTsHad
6aHKa), TAHHHASA JYYUHKA, Bel-
po (wau Oogabpliass MeTaAJdHYyC-
ckas 6anka), ropenka, napagus.

TlpuBsixute 1HPOGHPKY K
,TL."IHIIHO[:I JdYUYHHKe (H.’TH l]pH;{E-
Jnaiite K HeGOJabLWOH MeTannuye-
CKOH GaHKe AJHHIYK MeTalliH-
4ecKylo jpepxaJdiky). Hanosnure
npoGupky Ha '/y napaduHom
(Man  xecTAHYI OaHKy caoem
5 cm). Harpeiite napadgun a0
KHIIEHHA H CHJAbHO KUNSILIKE na-

Puc. 4. Cyxoii cnocob HanoJiHeHHs
npoGHPOK Fa3oM



padun Bm.rmﬁag're 'ro)m{?;‘i crpyeit ¢ Boicothl 15—20 cm B BEPO (Me
TaJlinveckyl 6avky). [lapagub senuixupa )
. eT, obGpasys
oo, » 00pasys ordennyy,
Ha Bocnaamerenne napadguna sanser 60abluas HOBEPXHOCTE ¢
MPHKOCHOBEHHS €ro ¢ BO31YXOM (KHCJAOPOAOM). -

3. Bnyxpaoujee nnams

O6GopynoBanue: meaHas cetka, ¢ 2 1K
_— lLtHn;:J,il. AHasl CeTKa, CIHPTOBAS FOPEAKa, THIreqy,-

"Samrme CIHPTOBYIO FOPEAKY W HAKPOHTC ee nAamMsi MeIHOH cer
Koi. Ilnamsi ocranercs TOJAbKO 10 CETKOF. o

[TomecTuTe MeaHyI0 CeTKy Ha MOTYIIEHHO# rOPeJaKoH TaK, YyTo6p
OHa Kacamach (GUTHIS CIHPTOBKH, M TOJIHECHTE FOPSILYIO ‘ctmqu
K BepXHeH NMoBepxXHOCTH ceTKH. [laams ropsimero cnupra nosiBasert-
Csl TO.IbKO Han ceTkoH. CeTKy MOXHO NPHNOAHUMATH H OI'IYCKEJUTI: —
BMecTe ¢ Hel OyneT «Oay:KI1aTb» W Maams.

Kak cieiyer u3 onbita, mapbl CHHPT2 NPOXOAST Yepes CeTKY
a 1JaMsa HeT. ITO ABJeHHe OObACHAETCH BLICOKOH TeIlJ‘IOITPOBOJHO:
CTbio MeaH. Tennota oT mamend NoraoiLaeTcss CeTKONH H pacnpo-
CTPaHAACH N0 HeH, NepesaeTcs OKPYKAIUEMY BO31YXY. TG,MIIE'D&T\'—
pa mapoB CNMPTa CTAHOBHTCS HHXKE TEMNEPAaTYpPbl HX BOCTJiaAMEHe-
HHS, H ropeHHe npekpaiiaercs. Takum o6Gpasom, menHas cerka
OCTAHABJIHBACT pacnpocTpaiieHke miameny. Ha stom sBaenuu ocho-
BAHO YCTPOHCTBO NpeioXpaHuTeNbHOH samnel 19BH.

4. NMoyeMmy 3aropaercs nyymHKal

O6opynosanue: npoOHPKH, XKeJae3HbIil WTATHB, CYXHE COIH
NEpMaHraHaTa KaiHA M HUTPATA Kajawsl, JAYYMHKH, TOPe/Ka.

B npoGupku Haceimbre no 1 r CyXuX codcii, yKpenuTe ux B Jiarn-
KaX WTaTHBa U HArpedTe [0 MJAaBJeHus HWTPATA KaJks H 10 TO-
TPECKHBAHHS MepManranata kanus. He npekpaiuass narpeBaHmus,
NPHKOCHHUTECH CYXHMH JIYUHHKaMH K COJSM. JIYUMHKH BCTILIXMBAIOT
B pe3yJibTate 00pa3oBanus BHauaJe TJEILero yris, KOTOpe# B aT-
Moc(epe KHCA0pPOoaa ropuT AspkuM niaamereM. Kucaopos noayuaercs
B Pe3yJibTATEe Pas3jioXKeHUs CcoJel:

2KMnO, = K,MnO, + MnO, + O, 4
2KNO, = 2KNO, + O, }

B npo6upke ¢ HHTPAaTOM KaJlsi peakiusi HAET HEpruyHee, no3-
TOMY HarpeBaHHe HA10 Cpasy e NpPeKpaTHTb. ITO 00bACHAETCH
TEM, 4TO H3 | I HUTPATA KaJ/lKus BbIjIEJSEeTCs KUcaopoaa Godbiie, 4YeM
M3 TAKOrO e KOJNHYECTBA MepMaHraHaTa Kasus,

OnbiTel MOryT GbiTh HCNOJIB30BaKE B Teme «[lpuanakn XxuMHue-
CKHX PEAKLHH», 8 TAK)KE U B BHKTOPHHAX O COJHAX a30THOH KHCIOTHI.
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5. HeBHAMMBIH NPORBHTENDb

O6GopyHnAoOBaHHE:
BLITPAMHTEND BC-24M
unu BC-12 (puc. 5 1)
npeo6pa3oBaTesb  BbICOKO:
BONLTHBIH  THIA «Pa3s-
psa-1», «Pa3pan-2» uaw
Gosiee HOBOH MOLH(HKAUKH
(2), ABE MCTAJMHUECKHE

cToliKA (3), CaMOACNbHbLIH

0z0HATOp (4), COCTOSUME N Paspsn-1

uz cTekasiHHol  TpyOKu

aapoil 60—80 MM, ana- 1

merpoM 18—20 mm, AByX Beinpsamutens BC-24m (BC-12)

MeTaJJHueCcKHX TPyOOK —
HCKpOPa3psAHHKOB nHa-
MeTPOM 2—3 MM, JUIHHOH
40—60 MM BJH ABYX HHB-
eKUMOHHBIX Mral (5), MpoMbiBagKKH — 2 WT. (6. 7), ra30MeTp € KHC-
JIOPOJOM.

[1puroTroBbTe Ho10Kpaxmaabubili pactBop. CoGepHTe yCTAHOBKY
COTIACHO PHCYHKY 5. MeTannnuecKne CTOHKH (3) uenecoo6pasHo
H3TOTOBHTb M3 TIPOBOAOKK ¢ naoasiuued (M). I1pn oTCyTCTBUHH Ha me-
rasIe HIOJNSILHOHHOTO CA0s CTOMKY MOKPBLIBAIOT H30ASILLMOHHOH JeH-
7O MAHM BCTABASIOT B MOJMXJIOPBHHUJIOBYIO (pe3HHOBYIO) TPYyOKY.
[1py 3a10.1HEHHH NPOMBIBAJIOK HOAOKPaXMalbHEIM pAaCTBOPOM HAALO
CAENTH 33 YPOBHEM XKHMIKOCTH, YTOOBI €e He MepesaHth Bo u3bexa-
HHe nonaiaHus pacTBOpa B 030HATOP (KAIJH BOIbl B 030HATOPE Ha-
pywaor 06pa3oBaHue HCKpbi). JIeMOHCTpaumio OnbiTa HauWHAIOT
C MONAYM KHCJOPOAA M3 ra30MeTpa Yepes NMpoMbiBaJKH. Mamenenni
B npombiBanakax HeT. Ilocie BKIOUEHHS o108 kaasumu (K) nprbo-
pa 1OsBASETCS TIPEPLIBHCTHIH HMCKPOBOH  pa3psii B 030HATOPE
(4) Mexiy KOHUAMH HCKPOPA3psSiAHHKOB (MOAiHHST B MHMHHATIOpE).

Jlasi yCKOPEeHHSi 1eMOHCTPALMH BKJHOYAKT BTOPYIO KJaBHLUY,
yTO6 Habaioaancsi HenpepuiBHbiil paspsin. Hepes 40—60 ¢ B npo-
MpiBanKe (7) MOSBWICS XapakrTepHas CHHfS OKPACKa Kpaxmana oT
NeHCTBHS MOJEKYasipHOro noja. I1pombiBanka (6) cayXuT aas j10Ka-
3aTeJILCTBA TOTO, YTO KHCJIOPOA, ABASIACH OKMCJHTENEM, HE MOXKET
OKHCJIHTL HOAMA-HOH, 4 TOCKOJAbLKY B IPOMbiBadke (7) NOSBAACTCS
CHHee OKpalunBaHue, 3HAYHT, 030H — ra3 (aJJ0TPONHOEe BHAOH3MCHE-
HHe KMCJ0pOia), MMceT HHOfi cocTaB M oGaajiaer cTiellH(PHYECKHMH
CBOHCTBAMH, ABAsIETCH 60J€e CHALHBIM OKHCIIUTEeM, YeM KHCJIOPOA.

Ha6noaaembie 3¢p@exTbl Hago 0OBACHHTL, HCTIOAb3Y S yPABHEHHS
PeaKUHH.

B npomuieasake (6): O, 4 Klz~Hetr peakuuu;

B ozonarope (4): 30, =203

H

O
B npommsaske (7): Og+2KI=I,-+2KOH 40,1

Puc. 5. lloayyenne ozona
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[Ipu osnakomaenny yyaimuxes co csofierBamu 030Ha MO
AOMKHTL  ONMBITBL,  1I0KA3aB  00eciBeunBanme OKPaCKu —ﬁ}g?o po-
ACHCTBHC 030Ha. [List 3TOIO B NPOMBIBAIKY (7) Ha’auBaT m‘ﬁmee
KpacHoro unauro. Ilpw uponyckanun yepes cuumii pacTtso P TBop
IIPUFCXO,RHT o0ecLBeYHBAHHE €ro 34 cyet CHABHBIX OK}IL"Ip' e iro
CBOMCTB 030Ha. ST

Okucaenne cepebpa mMoxkHO nokasaTh Ha CBEXECOUMLILEHHQj]
peﬁpﬂuoﬁ NJIACTHHKE HNIH MoneTe Bhinycka 1922—1994 rr H}LOH o
lrlc())ﬁm;er';éa Hglpe'ryro TIACTHHKY MOJHeCHTe IMNLAMH K rast‘affrzgw

PYUKE o M HalpaBbTe Ha Hee TOK 030Ha. Ha HOBEPXHOCT o
CTHHKH NOSIBHTCSI TEMHBIH HAJCT OKCHMAa cepefipa: i -

Brree i 6Ag + O, = 3Ag,0
ol MeU:O (‘ept‘priHUH IMACTHHKH MOXKHO HCIOJIb30BATb npobupky
TEHKaX KOTOpoH ocTadoch cepe6po 1ocie PEAKUHE «cepebpann.
ro 3epkanaa», pelparo:
Ecan MIACTHHKY elle pas HarpeTb. TO OKCHT cepebpa pasaoxur
Cfl, @ NNACTHHKZ BHOBbL CTaHeT GaecTsilue: )

y 2Ag,0 = 4Ag + 0, ¢
o _d OCHOBaHHH OKMCJAUTEALHBIX CBOMCTB 030HA MOXHO NpoBecTH
BT-3aranKy «Hesupumbiii nposiButenb». jlas sToro IPHIOTOBbLTE
Eecmmbxo PaCTBOPOB, HANPHMEP PACTBOP, COCTOAALLMUE H3 CMecH
HEI%H,J? Kajusi C KpaxmajabHbIM PacTBOpOM, H CBEXENPHIrOTOBeH-
m:) pacTBOp Xaopuiaa xeqesa (1) ¢ poiauuiom ammonus (MM Ka-
: » MOAKHUCJIEHIIbIe CEPHOH KHCIIOTOH (B KHCJO#H cpeie 030H 06aa-
i"l::)}; ime GOJLIIHMH  OKHCAHTEbHBI MK cBoiictBamu). Yto6ul pac
s10puia xeqaesa (11) po cmemw ; :
€HHSL C pojanuaoM am
HE OKMCJISACH B XAOPUI e JoM 0.
. deaa (IIT), B ckasnky ¢ pac
H ' , J pactBopoM Ho-
g:s;ar(:)ﬁr:)()ap;:)l_:g;w};gﬂe3a. JKeae3o B namHoM cavyae BOCCTgﬂaB;m—
: Hes XJ0pHA Jxene3a 10 X 2
by p (IIT) mo xmopuaa »xede-
2FeCl; + Fe = 3FeCl,

oxpla::fux:aas;::i:“i!{; XAOPHIOM Jkenesa (IT) ve naer kposaso-kpacHoro
cfl 10 )(JIOPH.C[a' )Keqmgi(ol.?tlmy o praon resa (11) moxer okucasite-
CMeNenns ¢ 30:1a;1:30 ( : ). TO pacTBOp XJ0puia xedesa (11) nocoe
OKPACKY I . _1 M aMMOHHS (KaHsi) HHOTAA C1erka u3Mensier
Verna Yy A0 XKeATO-po30BOro nBeta. IlosiBuBLIasiCs oKpacKa He N0-
i\'pac;\‘?ﬁ OfbITY, Tak KaK ee JITKO 3aMaCKHPOBATL aKBapeJbHOIl
o HAR HCIOAL30BATL 451 PHCYHKZ IBETHYIO NPOMOKAIUKY.
Hbix E::Sggﬁ"’e““b‘“” PACTBOPAMHK ¢ MOMOILbIO KHCTOYeK (naaKar-
Gvas I ) HaHeCHTe PHCYHOK WM HamINch Ha (HALTPOBAIBHY IO
:"Mdryl H CJIErKa MOACYIHTE ee (MOJHOrO BBICYLIMBAHMSI He 10MYC-
:Ld”'f;g-ﬂ 10;1;?';:15:;:}1“}:;0 cpunb'rpoaa.nhuy_m Oymary noka)ure yda-
mes, noMecTHTe ee B 60AbLION XUMHUeCKHii cTakaH (Jyy-
l_::e B\f}aTapeﬁHbIH). 3aTeM CTaKkaH HANOIHHTE 030HOM. Yepea HeKo-
";g?:m?é')em“ Ha Oymare MposiBASIeTCS PA3HOIBETHBIN PHCYHOK HAH
B cayuae nepecyumsanus Gymar ¢ neBHIMMBIM pHCY HKOM CMO-

12 ;

gure Oymary BOJO# H3 IVIbBEPHIATOPA WM METOLON HAA0MEHHS
geIaXKHOro JHCTa (HABTPOBAABHON OymMary.
«ITposiBiI€HHE 06BbSICHAETCH TEeM, YTO O30H OKHC.IAET HOAWI-HOH

B cBOGOAHBIH MO, KOTOPbIH C KPaxmaJjoM aaet CHHee OKpaLHBaliue:

04 + 2KI + Ho,SO; = K80, + O, 4 + I, + H0

Xaopua xKenesa (111) ¢ poaauniom ammouun (Kadiaus) BCTynaer
g OOMEHHYIO PEAKLHIO C 06Pa30BaliMeM CO.H PO1aHK 1 XKele3a Kpo-
BaBO-KPACHOTO LBeTa:
FeCl, + 3NH,SCN = Fe(SCN); + 3NH,CI

6. Faz MOryuMH M NPHMATHLIN — NPONENseT, ocBeTnseT.
Kro ero ysHaer!

Jlasi noayuyeHHsi 030HA XHMHYECKHM CrocoGoM Ha AHO OaTtapeii-
HOrO CTakaHa (60abLION0 XHMHYECKOrO CTaKaHa) HACHMNbTe KY4YKOMH
93 WEeNOTKH COIM NepoKcocyabpaTa Kaaus (aumonusi). B crakan
[OMECTHTE BAAXKHYIO C HEBHAHMBIM PHCYHKOM (QHALTPOBAJbLHYIO oy-
Mary, YKpenieHHyi0 Ha CTeKJAsHHOH naiaouke (CM. OMBIT 5). Ha sty
e CTEKJSIHHYIO NaJiouky COOKY MOXHO MOBECHTb BAAXHYI, CJ1€rka
OKpAlUeHHY10 TKaHb. 32aTeM BHECHTE HECKOJbKO Kalesb KOHIEHTpH-
POBAHHOH CEPHOH MK a30THOH KHCJOTHI B COdb, HCMOAbL3YS MHNETKY.
B pesysbTate peakunH Bbl1eJSIETCS 030H, KOTOPbiH MPOABHT pHCY-
HOK M 06GeciBeTHT TKaub. Eciii mpouecc no#ier mMeiaeHHo, TO CTa-
KaH CcO CMeChbi0 Cjerka noiorpeiiTe Ha nJamMeHH TOpedKH.

XHMHYECKHi NPOLece TMoJdyYeHHsi 030Ha OYeHb CaoxHbii. Llene-
c006pa3Ho ero paccMoTpeTb MO CTAAWSM. ’

[lepBas ctaius — o6pa3oBaHue NePOKCOKHCIAOTHI

KyS;0¢+ H,S 0,=H,S:0s+ K3SO,

Bropas cTaziusi — rHipoJH3 MepOKCOKHCIOTH (He3HauuTeJbHOe
KOJHYECTBO BOABI COAEPIKHTCS B KOHLEHTPHPOBAHHOH CEPHOI KHCIO0-
T€) ¢ BBLlEJIEHHeM MEepPOKCHIa BOI0POJaA:

HQSQO& + QHQO - 2H-2804 + HQO.;;
TpETbH CTAAHA — OKHCJAHWTE BHO-BOCCTAHOBHTEAbHAA PedKLUnd,

B KOTOPOIi NCPOKCHI BOAOPO1a NPOAB/ASET ¥ OKHCAHWTEAbHBIE H BOC-
CTAHOBHTEJbHLIE CBOHCTBA:

H202 + 29_ + QHI_ = QHEO 3
3H,0, — 66— = 20, + 6H* | 1

Ecan npocyMMHPOBATL BCE TPH CTAIMH C YHeTOM KO3(QHLUHCH-
TOB W NPOH3BECTH COOTBETCTBYIOLLHE COKPAULeHHS, TO NOAYyYHM!
13



3K;S;0 + 3H,0 = 3H,S0, + 3K,SO, + O, 4

ecjmogfi?mlﬁ]cgarag}{y OyXeT CYMTaThCsd NPABUABHBIM B TOV ¢

, 51, 00BACHSASA, PaCCKaXeT o « : A

¢ y MOTYLLIECTBe»

O030HHOM cJj0e aTMocdepb 2 ¢ o
Moc I, KOTOpHIfi TIONI01LaCT

U3NyYeHHe COJHEYHOro CHEKTPa o e

JEACTBUS JKUBble OPraHU3MBbl.

Yyae,
a—q

P 0'16’[‘0
saumiilas ot l3a3PYHJPITean2(r)§

. BoAgorPOL

On
. BITBl C BOJAOPOIOM HEOOXOAMMO MPOBOAMTHL € GOJIbLIO]
POXKHOCTLIC, TAK KaK BOJOPOd B CMECH € BO3YXOM Ip O
OYeHb B3p ’ l | oA
° HarpB:B],ab}l;oonaceH. Ilostomy B Tex chyuasix, KOTLA ONBIT Ié;imm
heuts HeTeM, HeoOX0AMMO TpeaBaPUTENBHO MPOBEPHTH Fn?3aﬂ
ancrory )HTHOQBKO NpH BBIXOfe ero u3 6aJyioHa uepes DEHVKTOU‘ i
b ann 'I!Oal‘Oa l”Mréna, go ¥ Ha KOHLe ycTaHOBKH. [locaenHee nelz:etm
. UTOOH y6eIuThbCsl B repMeTH w0,
g : YHOCTH BCeX y3
pa. B wkoaax yauwe npux Y ront Koago-
OAHUTCSH TIOJNBIOBAT anmna
g I bcd annapatoMm Ku
npyllm:r[mggs 3apsAKoil HeoOX0IMMO MPOBEPHTH Ha repMemISHggf‘
Ba3e.fILI/IH0VI eﬁ{;{ble 4acTH, KpaH ¥ npv HeoOXO0IMMOCTH CMa3aTh le
M. s1 3allMTHl anmapata Ku fiHOr
nna ot caydap ¢
HU4 naame : S Koo ana-
o CT:}?HB Pe3epByap € ra3oM Le/eco06pasHo Ha KOHIe ra3oI(L)T-
SOMHOM CTeK STHHOH TPYOKH BCTaBUTb MEIHYI CETKY (CHHpajb OT
TouKol N{le,lobn (n[/l{),]?f}(ljﬂ()l{”) HWJIH MEeIHYI (OoJbry, CBépi{yTyro B py-
. : O IMorJoulaer Tte 1
MpexpamacTon. nJaoTy, W ropeHue BOJIOpPOAa
Jsi oudcTKYM BOOOpo1a
a K anmn
MEhanKy €0 cmecuol30°’ annapaty Kunna npucoeauHsioT npo-
u 10%-Horo pacTBOopa /o-Hor§ D Cor DKHCHACE Mofoe moo
hac WeJ104YH. ITa CMeCh OKH !
CJsIeT o -
ﬂyKqubI (cepoBonopoa, apcuH, CTHOMH). foutbie fpo
ocJae a
conmoss ng,)l;(?’ﬁ)K"H éllfTHapaTa LMHKOM M cepHO# kucqaotol (1:4) nau
Gopa 1 ‘lHCT‘ ! i (1:1) npoBepsiloT aBTOMATHYHOCTD JNelCTBHSA MpPH-
o u(éq)écr;%%y)qaemoro raza. [lyis yckopeHusi peakiui rpaHy-
J pasHo npenBapwu a ¢ 0po
cynnbata mean (11) peoBapuTeJibHO 06paboTaTh pacTBOPOM
[Tposeps a
nel)egopafnslzfo?}mmpou Ha YHUCTOTY C NIOMOLUBIO NPOOHPKH, KOTOPYIO
Ky o BBEPX AHOM ¥ HAajeBaIT HA ra300TBOAHYIO TPYO-
N omapa gm}ounlga. Hanonnennyw raszom npo6Gupky Me:L.neI:IHo
o R . 'ope.nxa (cniupTOBKA) MO/XKHA CTOSATH B CTOPOHE
v léu a Kunna. K oneiTam moxHO MPUCTYNaTh TOJBKO B TOM
J Joan, C/IH B MPOBHpPKE ra3 3aropurcs 6e3 133[)]3[B3
BITH L€/ a aya .
e mo )O;:rrecoo6pa3uo HAYaTh C AEMOHCTPALMH B3PLIBOONACHO-
I , @ TIOTOM [epelTH K ero rOpeHHI0 W APYruM OnbITaM.

NeTatowjast 6aHKa

Oéopy;lOBaHne: amnna-
pat Kunna ¢ BO10OPO;10M, FOpeJ-
Ka (cnupTOBKa), JyUHHKH, KQH-
cepBHAA faHKa, ykeJje3HblH LITa-
tuB € MyQTOH (puc. 6).
YlasocTpalnel B3pbIBOONAC-
i BOAOpOA@ B CMECH C BO3-

HOC
AYXOM qBJASETCsl OMBT C KOH- /
cepm{oﬁ 6aHKOH.

B aHe GaHKH BMECTHMOCTBIO t
300—350 M npoGefiTe rBO3NEM Hy
orBepcTHE H 3akpofite €ero Jy- i

yHUHKOH HIH cnuukoit. UTo6B BO
ppeMsl B3pBIBE 6aHKa He yJeTe-
na w He pasbmia na CTONE TpH-
6opbl, €€ Heob6x01umM0 C TIO-

MOILbIO I'IPOBOJ'IOKH npuxpenmb
K CTEPWHIO KeJe3Horo miTatTHBa, HO TaK, yto6bl 3TO HE MELaJlo ee

cBOGOAHOMY TepeMellEHHIO. Ha KOHie CTepxHS yKpemute My@Ty.
BaHKy HaroJIHUTe BOIOPOIOM, MOCI]E HErO OTOJBHMHBTE annapar
Kunna B ctopony. C noMouibio AJMHHON JYUMHKH TOLO0XTIHUTE BOLO-
poi y OTBepCTHsi GaHKH, BBIHYB NpefBapUTesIbHO CIHUKY. Kak Todib-
KO TjaMsi IPOCKOYHT B GaHKy, IpOHCXOAHT B3pBIB, CHJOH KOTOPOro
6anKa noi6pachiBAETCs BBEPX M0 CTEPMHIO MO My(THL
OmnbIT MOYKET GbiTh HCIOJAb30BAH Ha TEMATHUSCKHX Beuepax AJjs

UMHTALAE BBICTPEJOB (33 CUEHOH).

Puc. 6. Jletanuias Oanka

2. BapniBatoujMecs ny3bipH

O6opysnoBanue annapar Kunna ¢ BO10pOAOM, Ta30MeTp
C BO3LYXOM (MHKPOKOMIIPECCOp), rasoMeTp € KHCAOPOIOM ( MELHLHH-
cKag rnoayiuka ¢ KHCJAO0POIOM), rpaiyupoBaHHblii rasoMerp Ha
500 Ma, JyuMHKa, CTYIKa, FOpe/Ka, MBLIBHBIE pacTBOP.

[IpHroToBbTE MbUIBHbIA pacTBOp B CTYIKe nyTeM pacTupaHus
JNeTCKOTO MBlJIa B AMCTHAJHPOBAHHOH (npoxnnﬂqeﬂﬂoﬁ) Boae. Uto6bt
nodtyundicsi 3(eKTUBHBIH B3PbIB, IpONyCTHTE Yepes MBIJIBHBIfL pac-
TBOp BO31yX M3 ra3oMeTpa WJH MyCTHTE MuKpokomnpeccop. Meskast
feHa roJydaeTcs NpH HeNpepbiBHOM NoMeLIMBAHHH Ta300TBO1HOH
Tpy6oukoit. lanee B 3Ty XKe reHy [porycTHTe BOAOPO:L H3 annapara
Kunna. O6beM NeHbl 10JKeH YBeJHUHTbCA Ha !/, 06beMa TeHbl BO3-
Ayxa. 3ateM oTcTaBbTe anmnapar Kunna B CTOPOHY, @ TeHy MOL0XKTH-
Te ayunHkoil. [loc/se HECKOJBKHX NOBTOpPEHHE MOXHO 1M0A06PaTE Of-
THMaJbHble YCJAOBHS /s BOCTIPOM3BEAEHHS B3pHIBA.

HaresHblil B3pHIB EHBI N01yHaeTcsi B TOM cayuae, ecay 3apatee
Oyaer NPHUIOTOBJIEH rpemyuuil ras, COCTOSIILLME M3 OZHOro 06beMa
KHMCJI0pO1a M ABYX 06'b¢MOB BOAOPOAE. 14151 5TOr0 HeOO6XOAUM MaJeHb-
Kuii ra3oMeTp BMECTHMOCTBIO 300—500 MJ1, COCTOSIIMI H3 JABYX Ty~
6yqaTHBIX CKJSHOK, COEIHHEHHBIX APYT € APYroM C MOMOLUBIO Pe3H-
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:(a)i?;b;%gglhim:mmu TyByaycamu. ['azoMerp rpaiyupyiite

2 MJI, HaYHHas OT IIPOGKH, € YUCTOM Ia300TBO1Hof 1epe

KH. KJ]HHIEH MOXHO 3aMEeHUTb OYTHIIKAMH H3-110] MOJIOK’a BH‘ Py6-

zﬂilﬁyl}(])m[ng ¢ aByMs oTBepcTtHsiMH. B oamo OTBE[)CTHG,BC(TT(}BHB
’ pasuylo CTeKJAsTHHYI TPyOKy 10 AHa, B IApy aBbTe

porky [-06pasnyw Tpy6ky. JanHHbEe (‘TeKJ]ﬂHHbl,e Tpi’élzﬁec\ g

H¥ MENK . 601 “ "
H(:T[eﬂMem{y Coboh pe3uHOBOH TpyOKoH. K o1Hol n3 CI\"[?IHO[OeJH‘
VIHAKLICH POJb ra3oMeTpa, IPUCOeTHHHTE C TOMOUIBIO pegn:{’ Bbi-
OBOY

prgmg C 3aXXHMOM JMHHYK OPSIMYIO CTEKASTHHYIO TPYGKY

, BO;())%aannngMnﬁ(;'rpaJyupoeaHHblﬁ razoMerp CHauana H'H.HOJIHH_
re noa },(lmna 0 K”Cﬂr(())ﬂom BblT’e(‘HEHHﬂ BOIbl — BOOPOI0OM M3 ap-
D pa n e vaI{l,f),M u§ MeIHLHHCKOH NOIYWKH, 10CTapyp
B y. aJOB_V{O cMech nepemeinaiTe B3GaJThpa-
Myl 123 13 TASOMETDA BHITECHANTE, Hontnn 5 Bepanes Lol [pe:
CKJASTHKY C BOJOH H OTKPBLIB 38XHM. B MbLIbHbBI pf(Hee HOHO?K'EHHE
;2.3285.;{0@04::%, 06pa3fv;1 MblibHYI0 eny (puc. 7). %2(3:)?\?5”])1?5:31213
ClerIbelﬂpB’ Y, @ MeHy MOI0XKIHTEe IJMHHOH JYUHHKOH: MPOHCXOIHT

3pbIB.

nOCvle OofbITa 1 a3()|\l€lp ra3oBol CMeCcblo ],)33])9[ MTe TAK K
C B N akK
I d3OByIO cMecCh Xl,’aH“ Th HeJb34.

3. Nynemer

r ' .
Topbll;%exg;gm CMeCb MOXKHO B3pbIBaTh B CMeLHaJbHOM NPHGope, Ko-
gobui o3 O/5eT HMHTHPOBATDL MyJsleMeTHble oYepen (puc. 8). ITpu-
ra(l:)m ! }DYIOT U3 CTEKJISTHHOW O&HKH BMECTHMOCTBIO 1 ;1 U mJams-
np061f1;lxﬂu L [laamsiracutens a1iuHON 4—5 ©M HM3roTaB;HBAIOT H3
€3 1Ha, BePXHIO! g ¥ .
TOYKOIL p 0 HaCTb KOTOPOW 3aKPbIBAOT MEIHOH Ce-

Yk 12
penuTe nJaamsracuteab Ha JIMITHOH ra300TBOIHOH TpyOKe

Puc. 7. TloayyeHue ucHbl rpemyyero rasa

X ¢ TIOMOLLbIO PE3H-
HOBbIX KOJ€IL MJH [1POBOJIOKH.
Husxuuil  KOHEIL ra300TBOHON
prﬁxn BBe_:_mTe B nqamm‘acn-
tenp Ha 0.p—1 cm. LMOHTHPO-
papHyl0 ra300TBOAHYIO TPYOKY
¢ TIaMAracuTesaeM npHCOeAHHH-
re K rasoMeTpy € rpeMmydnm ra-
BoM M NOMECTHTE B CTEKJSHILYIO
Ganky A0 AHA. BaHKy 3amnoJHHTe
pogofl. Uem Goiblue paccTosHne
MeX1y YPOBHEM BOABI B 6aHKe
B MepHOH CeTOUKOH njamsiracu-
TeJisi, TEM JIyULle TPOXOIHT OIBIT
u Gesonacuee. Bo Bpemsi B3pbI-
BOB YACTb BOMABl Pacn/JeCKHBaeT-
s, M03TOMY BOLY Hal0 1OJIH-
gaTh. ] 230BYI0 CMeCb 'a30MeTpa
nopapaiite passomepno. Iloi-
suraiite ra3 AJHHHOH AYUHHKOH. JIyuuMHOK 3aroToBbTe HECKO.IBKO.
TaK KakK GPHI3TH BOIbl MOTYT TOracHThb Il1aMs Ha JAYUHHKE.

g 1BYX MeCTd

Puc. 8 B3phis rpeMydero rasa cepuiMi
(nyaewer)

4. Crpenstowan 6yThinka

O6opyaoBaHnne annapar Kunna ¢ BO10pO10OM, Ia3oMeTp
¢ KHCJAOPOIOM, M1aCTMACCOBbIf (I1aKOH H3-TIO1 MOIOLLMX ¥ HKOCTeH,
KPHCTAJIH3aTOp, I'OpeJKa (criupTOBKa).

®aKoH pasieduTe MCTKAMH Ha TPH paBHble 4aCTH, 2 MOTOM Me-
TO10M BbITECHEHHs BOAbI HAlOJHUTE €ro rasamu: cHauaid KHCI0PO-
10M — 0jiHH 06beM, a4 DOTOM Bui0pOiOM — ABd o6bema. [lox BoAoR
B KpUCTaaausaTope ¢JakoH 3akpofite MpoOKOH, BHIHLTE N3 BOIBI
i noctapbTe Ha cTod. ECan moIHecTH (JakoH K TAaMeHH ropeJki
M OTKPHITH TpOOKY, TO NOJYURTCH CHAbHBIH B3pbIB, @ BO31yLIHAS

BOJIHA MOracHT naams COHPTOBKH.

5. Kak o6napy)kMTb BOAY NpPH ropeHuH sewecrs}

O6opyaosanne annapar Kunna, BOIOpOAHAA ropeaka Wil
Tpy6Ka 15 CXKHraHus Bo10poia. YTior H.iH MeTasHueckas TpyOKa,
BLLIOJHAIOIIAS POab XOJ0IWIbHHKA, coeIMHeHHas ¢ 01HOll CTOPOHBI
pPe3HHOBbLIM MLIJ&HrOM C BO1OMPOBOIHBIM KpaHoM, & ¢ Apyrof —
C pPakOBMHOH 144 CiAHBa BOAbI, npubop 115 yJaaBaHBaHHA MPOLYKTOR
peakuuii ropeiriisi BeLLECTB (puc. 9).

a) B peaktopHyw TPYOKY npubopa 1as yJaaBAHBAHHSA IPOIYKTOB
peakiuil ropeHHs BeUleCcTB NOMECTHTE 06e3BOIKEHHYIO COMb Cydbda-
Ta Mead. BKIlounTe ra3oMeTp — BO3AYX 3aCaCblBaeTCs yepe3 BOPOH-
KY B peakTOpHYI0 TPYOKY. Haxoxsuiascs B Heil cojb He MeHACT
iBet. [Tocae MNpoBepKN BoJopoJa Hd YUCTOTY TMOJAHECHTE ero nJgawvs

2 Raxaa 1152 17



Moa BOpoHKy. Xosomupie
BOPOHKHM CHavyaja 3anortesagy,
a 110TOM OIlSITb CTAHOBsITCy n 0_‘
3paudbiMu. Uepes HeNPo0 5y,
TeabHOE BpeMst GecuBetHag C0ru;
B PEAKTOPHOH Tpy6ke H[)Hoﬁl;e_
TaeT roayGoll uset, qrq YKasp;-
BaetT Ha o0pa3soBanue MeIHorg
Kynopoca.

DTUM NpHOOPOM MOXKHo M0 -
30BATBCS BO BCeX ciyuasx, gop.
J1a HeobxouMo ONpPCAENHTD 1po-
AYKTBl TOpEIIHSI BELLECTB, pery.
BHB TIPOMBIBAJIKY ¢ H3BeCTKOBO}
BOLOH Mepes razomerpow,

6) Hampasbre muams rops-
LLEr0 BOAOPOia HA HUXKHIOW [10-
BEPXHOCTb  XOJOAHOrO  yTiora,
YKPEMNJeHHOro Mol YrioM K mo-
BEPXHOCTH CTOJIa; Ha yTHOre MOSBJASIOTCS KanesbKH BO/Ibl, CTeKal-
e B CTAaKaH.

B) Uepes METa.LTHIECKYI0 TPYOKY, COEAHHEHHYIO ¢ OTHON CTOpo-
Hbl PESHHOBBIM LIAGHIOM € BOLONPOBOIHBIM KpaHoM, a ¢ 1pyroii —
¢ PAKOBHHOM 144 C.1iBa, NYCTHTE XOA0AHY 0 Boay. Iloxuecute naawvs
BO10P0Aa MOl METaAIHYeCKY 10 Tpy6KY, COTHYTYIO Tof yrioM. B me-
cte u3ru6a Tpy6Kyu cobupaercs Boia u KanjisiMy CTeKaeT B CTaKaH,
ITOT OUBIT MOMKeT MOCTYMHUTH NPH OGBSICHEHHH NPUHLMDTA PaBOThI
BOISTHBIX XO.J0AHJIBHHKOB, NMPUMEHAEMbIX .5 NOTYYEHHS KOH1eHca-
TOpoB (Boaa, COHPT. 6eH3WH M Apyrie NPOAYKTHI).

C TeHK”

Puc. 9. Tpubop ans ynasausanus npo-
AYKTOB TOpeHHs BellecTn

6. Mnama pasHuIx razoe, a NPORYKT oy

O6opyaoBaHume: annapat Kunna ana nonyuenus Bozoposa.
rasoMmeTp ¢ KHCJIOPOAOM, XUMHWUYECKHH CTAKaH BMeCTHMOCTbIO | ..
MPUOOPUHK HJIsT CKHPAHHS ra30B B TOKe KHCJTOPO,12, KeJe3HHH WTATHB.

a) lopenue Bogopoia B KHCJI0pOde MOXKHO NoKa3aTb B NpubOp-
UHKe 1151 CXHranus rasos (puc. 10, 2). Ero mMoxHo MOHTHPOB&Tb H3
CTERISHHONH TPYOKH fuameTpom 20—24 wmm u onudo 3—10 cm.
B tpy6ky BcraBbre mpo6ky c ABYMSsI OTBepcTUsiMH. B ogHo OTBEp-
CTHE BCTaBbTe KOPOTKYIO CTeKJSHHYI Tpy6KY, BLICTYTAFOLLYIO
BHYTpH npubopunka Ha 3-—5 mm. Omua CHAYXHUT 145 NoTau¥ TOKa
KHCIopoda. B apyroe orBepctie BeTapbre JJAMHHYI0 CTEXASHHYIO
TPYOKYy. N0 KOTOpoH 6ydeT NonaBaTbesi TOK Bonopoaa. Has ayutuero
NEPEMELIMBAHUS KHCIOPOTa HA AHO UPHOOPYHKA MOMECTHTe CTeK-
JIAHHYI0 BaTy. lTocse nposepku Ha YHCTOTY MoJ0KrHTe Bogopod. OH
POPHT XeATbIM MulaMeHeM (HadHuie HOHOB HaTpus B cTekae). [1ye-
THTE TOK KHCJIOPOJA — 111aMsl Pe3KO yBeduuuBaercsi. ECaH HMEETCs
TepMoNapa, To wWesecO06Pa3HO MOKa3aTh pasHuny B TemnepaType
FOpeHHs BOAOPOTa B BO3AYXE M B KHCJOPOiLe.

18

Puc. 10. Topenue BOA0POIa B KHCJOPOLE H KHCIODPO1A B Bojopoae

6) [1pu aeMoHCTpaLUuu ropeHus Bojlopold B l{vumﬁpo?fmc(;);;{;;;
cst BrieyatJenue 6yATO rOpPHT KHC.10z2iHBO§OfS$g;:. rlOa K(;.Topoﬁ e
1 FOPHT Yy OTBEPCTHS ra300TBO. yGxa, O nC
izzé?"g;):;oKlKnc.ﬁopo;la, Hl_r[opm BOﬁ:LOPOﬂ. BLB()ITSI%I!)\I-?O?[?KEE:[:%;T:[L?
;Toro ctakana. IToiama ofpasyercs '
gigecBoeI?[l){g}:(()moseHm ABYX Fa30B, BCTYMAIWUIHX B PEAKUHIO MEX1Y
Loo?lﬂﬁu MpOBeIEHHH 3TOr0 OMbITa H606X0,'1PIMO‘ CTPOro Cort;);lc}cl){:llﬂa\;t;
BCE n'paumza TPeAOCTOPOKHEOCTH Mpu paboTe €O B3PHIBOO )
Ias?lMoy,;Becme XUMHUUYECKHH CT4KaH Ha 2KeJe3HOM mrams:e szc;[;,\_
aHom (puc. 10, /). Last sTOr0 y AHA CTAKaHa TOTHO HaleHb U[;o}so~
HOBOE KO.IbLIO, K KOTOPOMY IpHKpendens 3—4 nposonouxn.Be;}JHBn_
JOUKH 1lepeKpyYeHDl TaK, YTO NOJYYaeTcs KPIOHOK LIS 101 ! O);_
HHS CTAKAlA K KOAbLY WTaThBa. CTaKaH MOXKHO HAMOAHHTL BOA lTb
ZOM MeToi0M BbiTeCcHeHHs Bo3ziyxa. Ho neaecoo6pasHo Hano:u;l:”e
ero MeTo0M BbITECHeHHs BoIbl, i 3TOro CTanKaH nomec“me
B 60JbIIYI0 eMKOCTh ¢ BodoH. Hamo.dHeHHBIH cTaKaH nepriseﬁnrlee
noa BOAOH BBepX IHOM Tak, Y4ToObl B HeM He 6bI-lO’ BOSIL}%(;. OTauaﬂ-
BbITECHSTITE BC1Y BOJ0POIAOM, MOABOASA Fa3OOTBO,1H):O TPY Cyﬂ T an
napara Kuuia noi crakad. Kak ToabKoO craKkaH Hul}0u1HMl:1Te 1 podo-
PO.10M, OCTOPOKHO 38KpOKTE €ro KapTOHHOH KpbilUKOH. He Kll'O'Ill>U,y
YuBas, MepeHecUTe K LITATHBY K [0JBecbTe 22 KpPIOUYOK K KO. Y
wrarusa. Onsirs NOABEINTe MOA CTaKaH TpyOKy € BOOPOIOM H €
pe3 HeKoTopoe Bpemsi MOAOXKIHTe BOIOPOL y Kpasi CTakaHa. la3 Z;e
KHraeTces ¢ JerkuM xJa0mkom. B ropsiuee niams BOA0po1a BBe;;.L e
OTPEryJHPOBAHHYIO PABHOMEPHY I CTPYIO KI/IC.:’]O])O,‘_‘ia. Y éo;l:;i: e
300TBOJAHON TPYyOKHM BHYTpM CTaKaHa HNOABHTCS maams. LT i cra-
KaHa [OKPHIBAIOTCH Kaneabkamu BoAbl. ONbIT He !)ex(z.vleu,ly Tes 52
TACHBATb 110 BPEMEHH, TaK KAK M0 Mepe pacXoloBaHHs BOIOP .
1



NAaMsi MOMXeT MNOracHyTb. 3
. 3aKOHYMB ONBIT, fe
OneIT MOXHO MOBTOPHT. Pesephnte ¢

7. JNletralowme MbINbHBIE WapHKH

(0K} Opynopawsue: annapar Kunna
MBLIbHBIE pacTBOpP B CTYyIIKe.
o .Eﬁemg\gcm BO{OP(,),'{a MOXCHO J0K43aThb C NOMOLULIO Mbiipyy, .
Hof/’? i bIILIBIK pPACTBOP rOTOBAT TaK XK€, K&K U B OMbiTe ¢ o
Mbmwb}:ﬁonpa(lzréoonrt;n 2). Ho ayywe npurorosurs Cneunau'l;du:)}[{ulilb“—
RN p’ 0 pelLenty, pekoMeHioBaHHomy B. H. Be i
A ): B ckastHky ¢ 400 MJl IMCTHAIHPOBAHHOL BO1bl oM e

151 [I0JyYeH g BO10poq,

10 r nNeo e r e
npi (lzw(;\eAaTné}‘ H(}’FPHH 1, 3aKpbIB HpOéKOl‘I, OCTaBbTe paCTBOp;IHTe
MHETHOH TeMIepaTtype. [Tocae PacTBOpeHHs IIpH6aBl}:;2

I J : ¢

Hgoﬂg:[(lé?l;r{%r(;:ggu}e(pm:f u,nxopomo B36G0ITaB, OCTaBLTE B TeMuoTe
o HecKobKo J - \OTila PacTBOp BIIOJHE OTCTOMTCS, NPO3paunyl
HAKOCTS JIGMTS (yume npu nomoun CHPOHE) B UHCTYIO CKARHKY
K;/nopr; %}3’1 KaIldlo KpelKoro pactBopa aMMHaKa, ILIOTHO 3a-
qgm. aCTBOP XPaHUTCH B TEMHOM MeCTe rol1aMmil.
30BaTbcﬂuH1éonytémb GoIbliiMe U IIPOUHBIE MY3BIPH, MOMKIIO BOCMOMb-

Toen ! H(’)lO pasymwuliumy BelLeCTBAMHU THNA CATOHHHA (7)
rorom O?J)I;zl[{(r;ﬂM”Mbgrllllilkib:'(]e:_y'il)[peﬁ noibepuTe cTekIASHHYIO

3 , 7TaBJICHHBIMH  KpasMu. BHyTpbs Tpyo

BCTABbTE KOMOYEK BATKH IJS YJI4BJAHBAHHS CJ il et
Kucaorel. [IycTus pasuomepubifi Tok Bo10poia rf?;yqa'l'/mblx ortens 1o,
300TBOIHOH TPYOKH B MbLIbHbIH pacTBop, noc ’Ié l[errr()));:[;i:‘(eo};?tﬁm-
( ) , . KY
Iélﬂ,l;e[gil;irg 2;1{5131:{2(\)4 BBepxrilo TeX 0P, 1I0Ka NY3bIPeK He _\'Benliqm&-
Ao b MeTpe. JIETKHM IBHXKEHHEM CTPSIXHHTE MY3bIpeK:
PO NOAHHMaeTCst 10 norodka. [loaxurats yssipek ¢ rasom

He peKoMeHayeTcs, Tak Ka
) } A, K 3TO OTBJEKdeT BHHMZ He 4
CJTaBHOW UeJsin OMNbiTAa. panne yratmer o1

8. ManenskMit ga ypan ¥
cruiii cocyn) YRaneHbKMH (nmpcpyami Bofopopna uepe3 nopu-

nop(u)c?gi!]) ycgco B aHne: anpapat Kunna 145 noayuenus Boiopo:a,
‘ DIHCOCYI, XHMHYECKHH CTaKaH, CTeK/siiHas TpyOKa, CTek-
ﬂhHll/-IIblH KOJOKON M CTeKJASAHHbIE Ganaon Ha 2—3 4. ,
@\'3»13 glc)ixcir?::l)]?[;ao;;?pm-Oé-ﬂalaﬂ Hauboabwel CKOPOCTLIO 1HD-
OMIBITA OMHCaHa B HHC i ¢ APYrUMH rasamu. Metoanka npopeieHus
coeyny. [pn am*c . TP,\'MI’HH, KOTOpasi MpUJAardaeTcsi K MOPHCTOMY
NS YICTBUI 3aBOACKOro npuGopa nopucthii COCY1
(6e3 riazy ;(;B”Tb CaMOCTOSITeMbHO. [l 3TOr0 BO3bMHUTE IMHAHBIA
:Lu'll/lHH.aﬂ —C][‘)eKT(;{(:{C:aﬂ;; iaKEOfTe ero npo6Koil, B KoTopyw BCTaB.JieHa
BE, 2 1107 CBOéOJ[ib[H K }JYOK“",COC.VJ YKpemuTe B )Kkede3HoM WTaTh-
C NMNOIAKPALICHHON BOX 0151 HEH ra300TBOIHON TPYOGKH 110CTaBhTe CTAKaH
SAMEHETD CTEK AOH. LCJH HET MopUCTOro cocy1a, To ero MoMHO
TEKJAAHHOH BOPOHKOH, KOTOPYK TMJOTHO 3aKp0['7'1Te q)mqb_
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Takay,

Mmaroii B 2—3 cios, 3aMeHsIIolled TOPUCTHIH COCY .
y 3aKpCIHTe pe3HHOBBIM CIHJOMIIBIM K—()vlbuOM 0T BeJ0 m;i
o pasmepy CTEK/NAHHOH BOPOHKH. Yem GoJiblie [IOPH
qb, TeMm Jyuule HIET OfbIT (puc. 11). )

Ha yKpelJeHHbIH K WTaTHBY OPUCTLIA cocyAa (mo(éou KOHCTPYK-

) HazeHbTe CTEK:AHHbLIN KOJTOKOM HJAH CTeK.JIsIHblR 0aJ10H, 10~
uH~"BuB ero Ha rpu JanKu TPeX UITATHBOB, yTo6bl HE Jep¥KaTb B py-
f;i_ Qopature BHUMAHHE }'I.EalIIHXCH Ha ul‘aSOOTBOJHyK) TE)yGK}'. no-
velleHHY|0 B ¢TaKaH ¢ BO10IL. waMesnenuil Het. Tlpn Hemnoc pt‘;LCTBel“l—
HoM HallOJAHEHHH KOJIOKO.1d BOOPO1OM, MO KOTOPBEIM HAX0IHTCH
FAOPHUCTBII COCY L, ¥ YUALUIMXCS 4aCTO CO37ACTCH HENPaBHAbHOC npei-
cTaBJAEHHE O MOBbILICHHOM 1aBICHIH BIIYTPH IOPHCTOTO COCY1E. [To-
5TOMY KOJOKOJ CHHMHTE C LLOPHCTOTO UMAHHIPA W HANOJHHTE €ro
BOAOPOIOM METO010M BbITECHEHHS BO3.1YyXa (0 HATMOJHEHHH ummm'«)ﬂa
BOAOPOIOM MOXKHO CYIHMTb MO JErKOMY XOJ01KY, KOTOPbIit OLLyLLd-
eTcs, €CJU MOMECTHTL Malell ol KOJOKOJ) Uil MeT010M BbITECHE-
wust BOIbl (B BEAPE). HaiosiHeHHbIl BOA0POIOM KOJOKOJ OCTOPOXKIO
llepeHECHTE, 3aKPbIB BHH3Y OTBEPCTHE CTEKAHHOI! HAM KapTOHHOH
KpBILIKOH, H HaeHbTE BHOBL Ha nopucTbiii cocy1. O6paTtuTe BHHMA-
{He VUAIIMXCS HA ra300TBOANYIO TPYOKY, BHIIOTHAOLLYTO po.bL raso-
BOr0 MaHOMeTpa: u3 TPYOKH B BOy NOCTVIAIT Iy3bIpbKH BO31YXa.
CieA0BaTe bHO, BHYTPH HOPHCTOrO €OCY1a €031a.10Ch NOBBIILIEHHOE
napJeHHe 3a CueT 6O.blied CKOPOCTH Aud @yl Bo10po1a MO Cpas-
HEelHI0 C a30TOM M KHCJIOPOI(OM.

Uepes HEKOTOPOe BpeMS, KOTla HaCTyluT pasHoBecue (00 3TOM
MOKIO CY;IHTh [0 OPEKPalleHHIo MOCTyNaolunX B BO1y y3blpbKOB
BO3iyXa), KOJOKOJ CHHMHTE. [Tpoucxoaut oOpaTHOe SABJICHHE —
OKpalleHHasi BOLA HAYHHaeT MOIHMMATLCs 10 crekaaHlol TpyOke
BBEpX. DTO elie pa3 MOATBEPHKACT, UTO MOJICKY /L Bo10po.1a BbICT-
pec IHGbGYHAMPYIOT Hepes MOPHCTYH NMEPErOpoIKy H3 cocyla B atT-
Mocepy, uYem MOJEKyJbl KHCIOpO1da W asora H3 aTrmocdepbl
B cOCYi. B AaHHOM OllbITe HelesecooOpasHo yB/eKaTbes dboHTaH k-
pOBaHHCM BOABI, 4T0Obl HE OT-
BJEKaTb BHIMAHHE y4dlluxcs OT
rAABHOrO — IBHXKeHust (Aubdy-
3UH) MOJEKYJI.

oBaJbHOH O
wpMar
NOTOKaMel)bl
arast paouia

9. Bogopopg-sBocCcTaHoBMTENb

O6opyaosanyue: amia-
par Kuuna 148 noayyeHus Bo-
1opoia, TNpPOMbIBHAS  CKIASHKA
¢ 30%-ubiM pacTBOpPOM TICPMAH-
ranarta kaausi u 10%-1bIM pac-
TBOPOM  LLEAOYH, 0,1 — 0,01 M
pactBop uurparta cepebpa, -
aupap  smectumoctbio  200—
500 m.1.

Puc. 11. Ouddysnsg soiopoia
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Hocuﬁe TOTO KaK VUAaILHeCs 03HaKOMUJNHCh ¢ BOCCTaHORYTe
MH CBOHCTBAMHM B0O10p0a B ONbITE BOCCTAHOB.IEHUs MEIN u3
CHAA, CHAELYeT MOKa3aTh OMBITHL, B KOTOPbIX BOI0POA Bocery
BACT MeTa/libl 3 BOIHBIX PacTBOPOB. J1as 5Toro Hadnelite g
PaCTBOp HHTpaTa cepeGpa M NPONMYCTHTe Yepe3 Hero oy
AO0po1 M3 annapata Kunna. Yepes nekoropoe Bpe
pebpo B BHIe YEPHBIX YACTHYEK:

H, + 2AgNO, = 2Ag | + 2HNO,

HlHy q

10. Iee peakuymm B ogHON npo6upke {BoccTaHoRNEHKE NePManraug
Ta Kanus BogopomoMm) )
O6opynopanue: ape npoCHpKH, pasbasien

CEepHOH KHCJO0TLI H MepMaHTaHaTa KaJus, ABe-TpH 1
Harefite B nepeyto npo6upky (10 ',

CePHOH KHCJIOTHI M 106aBbTE CTONBKO pactsopa nepmanranara ga-

s, STOGBI XKHAKOCTH MPHHSIIA Z0CTATOYHO APKYIO OKpacky. [Tepe-

JIEUTE TIONOBHHY MOJYYeHHOrO pacTBOpa BO BTOPYIO  npoGupky

H 6pocbTe B Hero aBa-TpH Kycouka nuuka. Uepez nekotopoe BpeMs

KHAKOCTL BO BTOPOH HPOGHpKe HauHeT ofecuBeynBaThHCH. ATo JMerko

YCTAHOBHTb CPABHEHHEM HMHTEHCHBHOCTH OKPACKH pacTBOpOB B mep-

BOH H BO BTOpOI npobupkax. O6eciBeunBanue PacTBOpa BO BTOPOI

npodupke o6ycaoBIeH0 ABYMS peakLHsMH;

Zn + HyS0, = ZnSO, 4 H, {
2KMnO; + 5H, + 3H,S0, = 2MnSO, + K,S0, - 8H,0

MnO,™ + 8H* + Be ~= Mn®* 4 4H,0 | 2
H, — 2~ — oH+ 5

HbI€ pacTBopy
PaHYIbl uHpky
ee o6bema) pasbarienuoj

Obpasywiuecs wonp Mn2t g pacrBope GeCIIBETHhI.

11. Topur Kak Bcerpa, a NPOAYKT He Bopga

O6opynosanue: annapat Kunna ans NONYYeHHsI BOAOPOAA,
GoJbWON  Kycok /Ib1d, KPHCTANIH3ATOp, CBEXKETIPUTOTOBJIEHHBIH
HO10KpaxMaJsIbHbIH PACTBOP, MOAKHCIEHH bR CepHO#l KHMCAO0TOM.

BOJOpOﬂ NNPpH TOpEeHHH 06p33yeT He TOJILKO BOAY, HO H MEPOKCHA
BOAOpoaa. ilockoabky ropenue COTpoBOXKAdeTcsl GOJbIIHM BbLAEE-
HHEM TemJoThl, TO nepokcun BO10poAa ToTHac ke pasliaraercs Ha
BOLY M KHCJIOPOL, KOTOPHIH TYyT ke BCTYNAaeT B peaKUHIO ¢ BOAOPO-
aoM. Ho ecau nnawms BOLOPOAA HANDABUTHL HA XOJOAHBIH npeamer,
TO UACTHYHO COXpAHSIETCS HepasJosKHBIIHECS 1epoKcua Boaopuaa.

YeranoBure KYCOK nbia B rtpeHoxHHKe. [104 TPEHOXHHK [0-
CTaBbTe Ha JHCT Gestoli GyMaru KpHCTAMMH3aTOp, B KOTOPLIH HPH-
JICHTE HOJO0KPAXM AJdbliblfi PacTBOp. 3a)ruTe BOAOPO, NPOBEPUB €70
Ha YUCTOTY, HanpaBhTe Maams BOAOpoda Ha Kycok sawia. Boaa, cTe-
Kalotiias B Kpucraanusatop, OKpacHTCcd B CHHHH LBET, TAK Kak repo-
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TbHpy.
€e ok.
Hapjy.

HIeuunij RO-
M5 BhbiNatger Ce-

1a OKWUCJIHUT CBSI3AHHBIH K01 10 ¢cBOBOAHOTO, a 110CHaea-
IaJIOM AdaeT CHHIOIO OKpaCKYZ

}{24‘()2==E{ﬂ32 o
1_1202 ‘l"‘ QKI —|“ HQSO4 - 12 —I— QHQO + }\2804

KCHA BO10PO
Huit ¢ Kpaxm

12. Kucnopopg M3 WHBKOCTH

06 yooBaHue: TpH fodqbiine MpoOUpPKH, NEPOKCHL BOLOPO-
3(/{ pwm 30%-Hbif), pacTBOP THIPOKCHAA KaJlHs, OKCHA MaTg-
ﬂawa (E]V) (B MOPOLIKE HJH B rpaHyJjiax), Jy4MHKH, ropenxa,
ra
1B As51 poGHPOK. i . . .
ThBB:luepBI;rlo 1pOOUPKY HaJienre '/, o6beMa llepoKCcHAa 630110;30,3‘2
arpeiiTe ero Hal njameHeM ropesxu. BHecuTe 8 npoOHpKY, !
H'];aﬂréb CTeHOK, TJelomyr Jyuynnky. OHa BOCT/IaMeHseTCs He c;?i
v Bo BTOPYIO MPOOGHPKY TaKXKe HajdeHTe NEepOKCHA, n0b6aBuB pda
Bg.o LeJIouH, U Toxe HarpeiiTe. Taetouas JyunHkKa ObICTPO Bocrmie
£ - : - i
I/V‘Hpﬂ(ETCH B TpeTblo npobHpKY HaJeldTe mepoOKCHL BOAOPOAE I’I‘]BII a
bTe HEMHOFO (HA KOHUHKE JIOXKEYKH) MOPOIKa OKCHAA Maprasil
(CIHV) Peaxnusa nporekaer 6ypHO, raelolilas Jy4yuHKa BOCIJIaMeHseT-
csl MCHOBEHHO. Pasnoxenine MepOoKCHAA BOLOPOAA 3HAYHTENBHO YC-
KOPSIIOT KaTaJH34aTOPHI.

13. Bopopon M3 YHBKOCTH

O6GopyanoBaHHe: KpyrjoioHHas 1(0{16&1 BMEC.;H]\:.OC%?E
500 mJa ¢ nmpoGxoif, B KOTOPYIO BCTaBJieHA I‘d3OOTuBO§Hd HCT}';yT'm_
C 3arHyTHIM KOHLIOM AJisi COOHpaHHs rasza Hal BOIOH, K% ll]Té;Tv[/IB
3aTopa ¢ BOJOH, BoJibiuast NpoGHpKa (LHAKMHAP), ){fe.nesublamH ,
ropesika, 30%-1biii pacTBOp MepoKCHAa Bg)ﬂopo,ia,"(popm J A

Hanosnnute npoBupky (IHAMHIP) BOAOH H nomeLn}Te eel B gM
crannuszatop. Konby ykpenure B LITATHBE Hal l(pHCTd.H'.HHBcIiO %ﬂa.
B kon6y naneiite 40 mMa (bopmajmoﬁa o 25 MJ nepoul<cnﬂd63(<))§ g }-{a_.
Konby 6wicTpo 3akpoiiTe npoOKOH ¢ ra300TBOIHOM ’pr K}(oB | na
rpefiTe no HauaJa peakKUHH — MOsIBJEHHE MCJKHX ny:«xblpbna(ET a2,
[openky y6epure. Peakuusi yCHJIHBAETCs, XHIKOCTh BCll(I/I K(;mel
HHTCA. BblensilOWKiACS ra3 nocie BblTeCHEHHS BO31yXa U3 071081
cobGepute B upoOupky (wuauHIp) Haa Bonoi. Ilo ()KOHl'-ldHIjII/I s_m(oﬁ
BOJOPON OOHAPYKHBAIOT MO €ro BOCMIAMEHEHHIO HAL TOP .
B cMecH ¢ BO3ayxoM OH cropaeT ¢ XapakTepHBIM 3BYKOM. e

B s3Tom onsiTe nepokcHi BoZ0pola MPOsBAAET OKHCAHTETb
cBoOHCTBA:

H,0, + CH,0 — HCOOH + H,0

B MOMeHT 06pa3oBanus Boja MTHOBEHHO OKHCJsieT H30BITOK a.1b-
nervaa:
CH,0 4+ H,0=H, 4 + HCOOH
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 HO 21T 4 26~ = H, + H,0
CH,O 4 H,0 — 2¢= = HCOOH 1 9+

Takum oGpazom, nepokena BOI0POLd BOCCTANABIHBacT g
10

Abl, @ HC 10 B010po1d. Bo1op "0 ‘ ;
o p A0POA B 3TOH peakilHu nojtyyge

. B
TCst ygz BO-

14. BeuwectBo ofHO, a OKpacKa pasHag

O6opyioBaHue: Joibline IPOOMPKH, CTCKASINHAS

A PR . o 1aJ \ ¢
0,1 M pactBop noauaa katus, 3%-Hebii PacTBOp NMepokcuaa 2:,'”""“'
A&, pacTBOP cepHoH Kucaorm (1:5), 6eH3oT uan XJA0pHY, ypqg&po-
‘ aa

(I1V).

Hauxeiite B NPOBHPRY PACTBOP HOIHAA KAAMS, NOIKHCAUTE op
PacTBOPOM CepHOK KHC.JIOThI, 3aTeM HPH IOMELIHBA K CTe;KJmH'e[?
MAaJ049KOH DPHIEHTC PacTBOp MepPOKCHAA BOIOPOLA. n()‘ilB‘meﬂ(zu
AKearo-gopuulniesas okpacka. Iloayumsiuyiocs cmech pasnelz'ne o
ABe paBHbie noplnd. K oaHofi 13 HuX npuefite 0,5— | M.’i‘(/)EH;() i
[TpoBupky saxpoiite 1po6koil 1 cHIbHO BeTpsixuute. Tlocoe 0'1‘£‘T2::
BaHHsT BUARO, YTO CJI0H GeH30aa OKpacu.Ics B GHOIeTOBLIH nBeT

HaGawaaemble ssaenns obnacusiores tem, uto NCPOKCHT BO10-
polda MpOSIBAACT OKHCJAHUTeJbHbie CBOHCTBA:

H,0, 4 2KI + H,80, = I, + 2H,0 + K,SO,

CB060IHBIH O 113 01HOTO pacTBOpa NepexoinuT B CHok OeH3o.1a.
B BoaHOM pacrBope ruapaTHpoBaHHbie MOAEKYJbl M01a LIPHHUMAIOT
KOPHYHEBYIO OKPACKY, a B cJ0e Genzona — GpHOJICTORYH).

15. O6ecyeeynsanmue YepHOK KpacKu

O6opyaosanne: Goavwme npoGupku, 0,5 M pacTBOp Cy.Ib-
Gara meau, cepoBOIOPOIHAS BO1A WIH PaCTBOP CV.IbGHIA AMMOHIIS
(Kaaus wian Hatpus). 5—10%-ubiii pacTBop nepokeuza BOAOPOIA.
CTEKJASIHAS Na.109Ka.

[lepex 1emoncTpauvei onbita cieayer 3a6JaroBpeMCHHO HPHEO-
TOBUTL CVAbGHI MeIH — UYCPHYK Kpacky. Las 3TOF0 HOJHOCTHIO
OCAIUTe CVIAbGUIUON COMBIO MM CePOBOIOPOIOM M3 pacTtropa co.aH
MeTH:

CuSO, + H,S = Cu$ } + H,S0,

Ocazok OTMOfTE W MCTOTOM ICKAHTAIMH OTACAHT® OT BODL.

Bo Bpems aemouctpaunn x uepnomy 0caiKy npuacirte AHCTHI-
JTUPOBAHHYIO BO1Y, NA10YKOH B3MyTHTe H 306aBbTe pacTBOp MEPOK-
cnia Boiopoia. OGpasyercss 6.1e1HO-rosy60# pacTsop cyabbaTa
MeIH.

Ha ocnose s1oro onbita mMoxno o6nsicHuts o6HoBIEnNe MACaA-
HBIX KPACOK H& CTapblX KAPTHHAX.
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+6. Tpespaenme ManWHOBOro pacrtsopa B 6GecuBeTHbIN

Gopy10BaHHe: CTaKaH, CTeKISHHAR najnouka, pacTBop nep-
0oOop) i ¢ 5—10%-Hbiit pacTBo
MaHraHar: Kadus TEMHO-PO30BOH OKPaCKH, Yo p p
HepOKCHIA B010pP0O1a, CepHas KHCa0Ta.

B cTakaH HajeiiTe pacTBOp MePMAHranara KaJsiusl, HOAKHCJIUTE
sr0 HECKOJbKHMH KalUlsMH cepHoB Kucqorb. Ilpu HoMellHMBaAHHH
:TCK-'[S{HHOI:] [aJgoukoil HNpHACHTe pPACTBOP NEPOKCHIa B0l0poia.
TeMHO-pO30BbI IBET pacTbBopa 06eciBEUHBACTCS, BBLIEJIAIOTCH MYy-
'3b[.pbKH KHCJopoAa. B 3ToM ciyuae MepOKCHA BOAOPO1A MPOABJISeET

LOCCTAHOBHTEJbHBIE CBOACTBA, 8 MEPMAHIAHAT KAdHs — OKHCIMTENDb:

Hbl€:
9KMnO, + 5H,0, + 3H,SO, = 2MnSO, + 50, 1 +

OKUCAHTENb BOCCTAHO- cpeaa
BUTCHAD

—'— 8H_)O + KZSO4

17. XameneoH

O60opy1o0BaHHe XHMHYECKHH CTaKaH CMKOCTBIO 500 w1,
CTeKJASTHHAS 11adouKa, Oedblil 3KpaH, caalblil pacTBOp xpoMaTa Ka-
AHs GaeHo-KedToro 1Beta, H—10%-1ublii pacTBOp 1HePOKCHAA BOIO-
poia, cepHas KHCJI0Ta (KOHIL).

B ¢TakaH HaJelTe pacTBOP XpOMaTa Kajus, H0AKHCIHB HECKOJIb-
KHMII KAaILISIMH CEepPHOH KHCUHOTHI

2Cr0,* + 2H* — Cr,0, "~ + H,0

KeJThl OpaHIKeBh i

O6paTuTe BHEMaHHe yuauiuxcss Ha HBCT pactsopa. [Tomemneas
pPAaCTBOp CTEKJSIHHOH MaJouKoH, NpuaedTe pacTBOp NEPOKCHLA BOIO-
pona: nosBJAsieTCsI CHHAS OKpacKa, KOTopasi BCKOpe CTAHOBHTCS 3€-
JeHoll. UToObl coxpaHHTh MepBoHaYabHbil LBeT Ha Oojee AHTeb-
HOe BpeMsi, Heo6XOI1MMO Iepejl BHECEHHeM MEePOKCHIa BOAOPOAA
B pacTBop A06aBUTL HeMHoro cepHoro sdupa. B cnoe ceproro s¢u-
P2 CHMHAs OKpacKa HaMHOTO HHTEHCHBIeE.

O6pa3zosasiack cojlb HEPOKCOXPOMATA, HOll KOTOPOH OKpalled
B CHHHI 1BeT. [lepokcoxpomaThl — HenpouHble Beutectsa. [loasep-
rasch ruapoJindy, OHW BHOBb 006pasyloT NepPOKCHA BOAOpOIA H -
XPOMATHL:

KoCry0; + 511,0, = K Cry0(0,)s] + 5H,0

Hpmef/iére pacTeop nepokcuaa sopopoia. On BoCcTaHABAUBAET
nou Cr,O;*" B mon Cr**, koTopeli B pacTBOpe 3eJEHOro HBeTa:
3H,0, + K,CryO;7 4 4H,S0, = 30, 4 CrySO4); +
+ 7H,0 + K,SO,

Hanubill onbiT wesecoobpasno HOKA3aTh H MPH H3y4eHHH XpOMa
H ero coeguHeHHH.
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18. Bopa 3ammuraer 6ymary

OGopyaosanne: xenesnblii nueT (Godpmag apd
HaWKa), NepoKcH1 HATPHs, QUILTPOBANbHAS OGymara. OPoBas

uHa KEJAEIHOM JIMCTe Hial B Gosbwioft papdoposor y
lIaHTe MepOKCHI HATPHUSA C MEeJKHMH KyCKamu buabTpos
Maru. Ha npurotoBiennyto cMech KamHuTe HeCKOMbKO Ka
Bymara Bocnnamensiercs.

DTOT Ke ONBIT MOMHO HECKOJbKO BHIOM3MEHMTb, MoKazap e
Kak Qokyc bakupa us cepun «Ilonyuenue orus 6Ges Cruyeg H.IO
CMECbIO He3aMETHO /15l 3pUTeJiell BKMUTe HECKOMbLKO KHHE‘J‘Ib.BO;Sl
H3 BATKH, KOropas NoMmellaeTcss MeXay MaJdblieB, NpoH3Hocs <3a-
KAUHAHUS». PYKy ¢ BaTKOH fepHTe KaK MOXHO Bbiile Hal cMechbig
TdK Kak MOXeT IPOH30HTH HeGOJMbLIOH B3pbIB. '

Bymary MoxHO 3ameHHTL CyXHMH JpeBecHbIMHE OTIHIKAMH,

allKe CMe-
aJbHOH Gy.
nejip BOJ:“DI

19. Nepokecup 3ammraer KMcnorty

O6opynopaHue: tbapdoposas wauka, MePOKCHA HaTpHs,
0e3BO1HAs YKCYCHAsn KHC/OTA, THMEeTKA.

B ¢apdoporyio H4LIKy NOMEeCTHTE XOJIMHKOM I1IeDOKCH/ HATpHS,
B IIEHTpE XONMHKA cAenalTe yrayGaeHue. B raasunyio MIHIIETKY Habe-
puTe Ge3aBOAHOM YKCYCHOH KHMCJAOTHI M KamafiTe ee Ha NepoKCHI Ha-
Tpus. [lpu Kaxk1ofl Kamie NosIBASETCS BCMBILKA:

4N2a;0, + CH,COOH + 8CH,COOH = 2CO, +

OKHCAUTEN b BOCCTAHOBRUTE.Ib cpena

+ 6H,0 4 8CH,COONa

B srom cjiyuae Imnepokxcu HaTpHa NposiBJAeT OKHUCJAHTEIbHLIE

CBOHCTBA. PGHKI_[I’IH coaopoBoxXKiaeTcs 60abLWHM BEBIdEjeHHeM Tell-
JIOTHI.

20. BeXxuT — pacTEOPSAeTCS, @ OCTAHOBKTCSH — B3pbIBaeTCs (XMmHue-
CKas 3arapka)

OGopynoBanme: 1Be yalik [Tetpu, punbtpopaabuas 6yma-
ra, MeTajJinuyecKud HaTPHH, CTEKJ0, MHHUET, CKaJblledb, PacTBOP
(perondTasenna.

Ilpoaeaaiite apa onwiTa. B MepBoM CJayyac NOMECTHTE B HALIKY
[leTpu ¢ BOAOH OYHLIEHHBIH OT OKCHAHBIX NJAEHOK MeTaJjiHuecKHH
HaTpui. Kycouek HaTpusi «GeraeT», yMeHbluasich B ofbeme, U 10CTe-
nexHo ucuesaer. lHocse npuauBavus pacteopa ¢enoapTaleHHa M0-
ABJINETCS MAJHHOBbLIN 11BET, XapakTepHbLIl AJs [leJouei.

Bo BTopom onbiTe 110BTOpHTE BCe B Takoi e MocJesoBaTeNbHO-
CTH, HO NIpPeBAPHTENbLHO HA MOBEPXHOCThL BOThl [I0.J0XKHTE (QUIBTPO-
BasibHYlo Oymary. JpuxeHue HaTpus satpyansiercs. [IponcxoanT
3K30TEPMHYECKHH TNpouece, CONPOBOXAAIOLANCS BhileJeHHeM Tell-
dotel. Harpnit B3aumoaeiicteyer ¢ kuesoposom Bosiyxa, o0pasys
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= T < P ana-
atpus. [TocJCaHHI BCTyNaeT B peakUMIo C 1ap
l'lepOKCH,:l IldTpH
okcua 1
mu BOAD | — BOT0OPOI M KHCJIOPOI — B3aWMoeHCT-

. . asb
eJisalLHeCs Tas )4~ o
Bb:\femlly coBoii. TTpOHCXOANT B3PHIB (MOTPECKUBAHHE) H BOCI1A
BytoT

eHue HATpHUA.
e 6Na + 20, = Na,0, + 2Na,0
N3202 "I“ 2H30 == OQ 1‘ + HQ T —I“ QNaOH

BOCCTaHO- OKHCIH-
BHI€JD TeJb

92H,0 + 2¢ =H,+ 20H
02 —2¢~ =0,
2H, + O, = 2H,0

Iv. BOOA. PACTBOPbI

Bona npuHaaJexuT K Belllecrsam, nanbosnee paCHpOCTpaHleHHFIlM
Ha noBepxmHocTH 3eMHoro wapa. Oua objajsaeT MHOTHMH sameva-
TeabHLIMM cBOBicTBaMH. Hac, XHMHKOB, BoAa HHTepecyer He TONBKO
¢ (hu3HYecKoll TOUKH 3PEHHs, HO U C XHMHYECKOH, ee OKHC/UTE/IbHbIE

W KaTaJdHTHUYECKHe CBOHCTBA.

1. Bopa-okuchnuKrenno

O6opynosanune: [Be npo6nupKn, razoorBoinas pr6x.:a
¢ npobKoH, MeTaJMHUeCKHH KaJdbLUH, pacTBOPHI tdenospTasenHa
H KapboHaTa HaTpus.

B onwniTe «Bexut — pacTBopseTcsi, 8 0CTAHOBHTCA — B3pbiBaeT-
Csi» GbLIM MOKA3AHBI OKHCJHTENbHbIE CBOACTBA BOIbL. AHANOTHYHO
NpoTeKaeT peaKuusi MeX1y BOLOH H METa/JJHYeCKHM KaJbIlHEM. [To-
CKOJMIbKY KaJbUHH HMeeT GOJbLIYIO MJAOTHOCTb, YeM HaTpHH, OH He
MOKET IJaBaTh, M0ITOMY [Js OMbITa 11esecoof0pa3Ho UCI0Nb30BAThH
gabopatopubli npubop Ajas MOJIyueHHsi BOLOPOAA.

BosbMuTe Kycouek Kasiblusi pa3MepoM C HeYeBHLY H NHHLETOM
oMecTUTe B MPOGHPKY, HAMOJHEHHYK A0BEPXY BOIOH. [Tpo6upky
GbiCTpo 3aKpoiiTe NpoOKOH ¢ raszo0TBOAHOH TPyOKOH, Ha KOTOPYIO
HadeHbTe NMyCTYI0 NpOGHPKY, M mepescpHuTe npubop (puc. 12). Ber-
HeJoUiiCsl BOJ0PO1 BEITECHSIET IIPOIYKTBI PEAKLHH B NYCTYIO po-
Oupxy:

Ca 4 2H,0 = Ca(OH), + Hy 4
BOCCTAaHO- OKHCJIH-
BUTEJb redib

[Tocne npekpalienust peakuul A0KaKHTe MPHCYTCTBHE BOAOPOLd
110 06UIeNPHHSITOR MeToauKe, a 06pa3oBaBLIerocs rMjipoOKCHIa KaJb-
UM — ¢ MoMOLLbK pacTBopa (eHogdTaNenHa.

27



2. Cnwmpanb Hakanmny —
poa nonyuuny ©Ro-

OGopyiaoBanue:
Bopua na 250--500 K0462
N MJ, g
CTAJTU3ATOP, peryastop Hanp”.
XKeHust WKOJbHbLE (PHI] pa-
JIATP,  saextpocnup: “ﬂ“

pasp

SAEKTPONTHTKH,  H30J8TOpy o1
JIEKTPOYTIOTA, Me Hble npogom
HHKH, CTeKISHHBI® Tpy6Ky pesl
HoBas Tp)yOKa, BOCCT&HOB’ o
xKeJeso.

OaHUM u ’
no,rlyqlemm nggsg;\z& 5 peron

" * NSt TexXHy-
YECKHX Leael Obln *eJse3o0-napo-
Bo# cnocob. UM noayuamu BOJ10-
pPOL JIs THIPOTEHH3ALHH 3Kyj-
pos. Moieab 3roro  cnoco6a
MOXKHO 110Ka3aTh B caMolesdbHOM npubope (puc. 13). [Ipubop cocro-
HT U3 KOI6H Bropua uian Kpyrsiod0HHOH KOOkl B KOTOPYIO BCTaBJSA-
10T NPOOKY ¢ 3eKrpooGorpesoM. JIeKTpooOborpeB MOHTHPYIOT H3 OT-
peska CrnHpaJi OT 3JACKTPONJHUTKH 1POH3BOALHON AJHHBL. K 01HOMY
MeTHOMY MPOBOAHHKY [/, H30JHPOBAHHOMY CTEKJSIHHOH TpyOKol,
IPUCOEIRHSAIOT CIIHpalb ¢ H3oadaTopamu. CnupaJsdb HAMAaTbLIBAIOT Ha
H30JUPOBAHHLIH KepaMHUYeCKHMMH KOJbIAMH HOPOBOAHHUK 2, 4TOOHI
OHA He KacaJsach CTEHOK ropJa Koa6bl, U MPHCOeIMHSIOT K MeJHOMY
NPOBOAHEKY B 1—2 cM 0T npoGKH, KaKk NOK43aHO HA PHCYHKE 13.

B ko40y HadeliTe Boabl, a 3aTeM yKpCHHTC ce B WiTaTuee. Koxew
raseoTBOHOH TPYGKH 8 BhIHbTe M3 KPHCTANAH3aTOpa C BOJOH.

JIelIHOe

Puc. 12. TlojyueHue BOIOpP0I1a M3 BOIAM
¢ HOMOUIBIO KaJblLHA

Puc. 13. Yenezo-naposoii croco® i1oaydeHnst BOAOPOAA
28

1e 32JeKTpooborpes nocae10BaTesbHO uepes npuobop
pHILL Crmpane wax BOAOH 10JDKHA HAKAJIHBATLCR A0 Kpacno-éem;
wra. [locae TOrO Kak H3 ra300TBOAHON TpyOKH 8 CHILHOM
ro 1BS ofiieT nap U B Tpy6Ke HCIAPUTCS BOAA, KOTOpas cHayana
EpreuH l?oﬂleﬂcl/]pveTCﬂ, KoHell TPYOKH M0IBe1MTE 101 npobHPKY
B e Haxo:muiy}oc;{ B KpHCTal.aH3aTOpE, H cobepute ras.
¢ B(ﬁfﬁ}pn npo6upKH, HANOAHEHHBIE razoM, nposepbTe Ha BOAOPOA
110 o6uienpUHATOH METOAHKE. Has yaobeTBa B paﬁorle nesecoobpas-
4O MCIOJb30BATD npobKy Ha MPyTKE NJ 3aKpLIBaHKA npoélnpxn
g KpHCTAJIHM3aTOPE )c ropsiueil BO1OH (BOAZ B KpuCTaJIH3aTOope
arpeBaeTcs).
G[m)lé[li:)q Hydcipz)peﬂnﬂ ombITA, KOTOPbIfl AAHTCS OT 3 10 8 mun, ncpel
cBopKo#t npubopa Ha PACKAJEHHYIO crMpadb HacbilbTe HOplOlJI(?K
BOCCTAHOBAEHHOIO KeJsesd. Boublias 4acTh Keje3a NpUBapUBACTCA
K Crupadi, 4To yCKOpAeT OKHCJIeHHe »Keqe3a IapaMH BOIbL

BxJiouH

3. be3 BOAbLI npouecca HeT

O6opyaAoOBaHHE GosbLIOH XUMHYECKUl cTaKaH, raashas nu-
neTKa, KepaMHuyecKas IIUTKA, yKkpemJerHasn B NnpoBOJOYHOH Aep-
KaJdke, aJloMHHUeBas ThLIb, KpHCTaJUTHUeCKHH Mo/, CTynKa ¢ nec-
THKOM, B0a.

Otgecbre 0,3 T aJOMHHHEBOI [TbLTH H 4 r MeJaKo pacTtepToro KpH-
cTasnueckoro Hola. BeulecTsa J0/KHBI GLITh COBEpLIEHHO CYXHMH.
Twareabho nepemelnaiite UX H MOMECTHTE HA KepaMHYeCKy MJHuT-
Ky. Cmech cobepuTe KOHYCOM H ciesaiiTe B HEM Ht‘60.ﬂubm()e yray6-
nenuc. KepaMuyecKkyro TUTHTKY [0CTaBbTE B XHMUUeCKHIl CTaKaH, 38-
KpoliTe KpHILIKOH, B LeHTpe KOTOpOfl BCTABJA€HA Illa3Has MHIETKA
¢ Boaofi. [Ipu monajianuy BOJbl Ha CMEChH crayaJa rnospJInaercs Ibl-
MOK, a 3aTeM pasropaercs nuaams C kny6amy (GHOJIETOBOTO AbIMA
(BoaronsieTcsi 1o1). Peakuusi SK30TepMHUECKAT. Boia BHIMOJIHSET
posb KaTajuzaTtopa, 00pasyercsi HOIH1 ATOMHHHSA!

9Al + 31, = 2Ally

KaTa.ﬂHTHLICCKOQ ﬂeﬁCTBI/IG BOAbl MO2KHO noKasarth Ha aHa’l0TrHY-
HbIX peakuuax Hola C ]J.HHKOBOﬁ i MATHUEBOH MbLJIbIO, B3SITLIX B K-
BHBAJEHTHbIX KOJHYeCTBaX.

4. Ouppysns BeljecTs

Ob6opysaoBaHHe TPY UHIHHIPAE, GOSbILON XMMHUECKHH cTa-
KaH, ¢GuabTpopasbHas Oymara, kseli KOHTOPCKHH (cmmKaTHbm),
KPUCTAJJIBLI NepMaHranaTa KaJdHs, AHXpoMara Kasidsi U MeJIHOro Ky-
nopoca.

B Tpu uuauHapa HajgedTe BOIY. Ha HuTKax MpHBSKHTE NO KpH-
CTAJJIHKY KaxioH COJH, HaMaXbTe B ABA npHema KpHCTaAbl Ha
HHTKAX KOHTOPCKHM CHJIUK&THBIM KJEeM, 1aliTe KJeK BBICOXHYTb.
Kpucraaael nomectuTe B Boay (PHC. 14). Tlocae pacTBOpeHHs Cos
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Puc. 14. Onddysus sewecrs Puc. 15. Onddysus «crepxy u CHH3y»
KJI€s HAUHYT PAaCTBOPATLCA B BoAe KPHCTAIb cosiell. Okpawenny
HOHBE BHauaJse cobepyTca Ha jJHe IHJIHHAPA, 4 [I0TOM B pesyiibra o
Auddy3HH NOCTENEHHO OKPACHTCSl BeCh pacrsop. "

B umaunup, rie npeanoaaraior Ha6.am01aTh Auddysuio nepmagy-
Fanata kannus, efecoo6pasiio K Boie MPHIHTH pac}aopbx CepHoii
WJTH COJITHOK KHCJOThE, UTOOBl OKPACKA HOHOB He MEHSIACh, Kpome
TOTO, T0CJTe ONBITA Jierue OTMBITh LMJAMHAP.

ONBIT MOXHO NMPOBECTH B GOJbLIHX XHMHYECKHX ctakanax. Ha
[OBEPXHOCTE BO1bI MOMECTHTe KPYIH H3 (QHALTPOBAJbHON OGymaru
H Had HHX HAChiNbTe LLeNOTKY KPHUCTadsio0B codeil. Yepes HekoTopoe
BpeMsi noj QuiabTPoBadbHONH GymMaroil ofpasylorcs wsiekldwl, KoTO-
pble NOCTENEHHO ONMYCKAKTCH Ha IHO B pe3yabTaTte ;[HCI)beéPIH no
BCeMY 00beMY XKHIKOCTH. JIaHHBI ONBIT XOpoLio IPOIEMOHCTPHPO-
BAaTb B KIOBeTKe, HCIOJb3ys THANPOEKTOP.

5. Anuddysus «ceepxy u CHu3y»

OGOpYynoOBaHHe: UMIHHAD HIM BLICOKHH XHMHUECKHH CTAKAH,
GunbTpOBaNbHAas Oymara, HieJqoub (vewyiku Waum TabgeTku), Tab-
JIETKH nyprena Win ClUpToBOH pacTtoop (eHondTaleHna, BOPOHKA
C MUTHHHBIM KOHUOM, KOHTOPCKHH (CHAMKATHHIN) KJeil.

BuipexbTe H3 QUABTPOBANBHO OyMaru aBa Kpyra mno iMaMmerpy
uMIMHApa (ctakana). Ha pHo nunumuapa nomecrture wemyiiky (Tad-
JIETKY) LLeJIoYn Wil TabneTky nyprena (/),npefBaputejbHO ABAX-
Abl 06paboTaHHbIE KOHTOPCKHM KieeM. OCTOPOIKHO HajelTe BO1bl
cnoeM 1—2 cm. Ha Boay momecTute Kpyr (pHabTpOBAJbHON Oymard
(2). BHOBb HausefiTe Bopy cnoem 5—10 cM, na 1IOBEPXHOCTD KOTOpOH
noMecTHTe BTOpo#l kpyr 6ymaru (8). Ha 6ymary nonoxute 06pabo-
TaHHble KJleeM Yelly/KH LeNOUH WK TabneTky nyprena (4). OnsaTe
noGapbTe BOAbI cioeM 1—2 cm (puc. 15). Criyerst HeKoTopoe BpeMs
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eHHSI KOHTOPCKOTO Kjies XHIKOCTb OKPACHTCS B MaJH-

it iser. CHauagta oKpacka OyaeT TOJIbKO BHH3Y H BBEDXY, a M0-
HOS, p pesy.bTaTe aubQy3HH OKPACHTCA BeCh PACTBOP MeXKy CA051-
TMOH q)mmpoaanbﬂoﬁ oymarH.

riocJie pacTeop

6. 30n0TOH BOXAb B goae

O6opyAoOBaHHE k0163 eMKOCTbIO |—2 Ji, YepHbIl 3KpaH,
ocpeTHTeNbHAs Jamia ¢ ped.1eKTOpPOM, COJb KaiAMHUS, HOIHI KaJlHs
(HaTpHua). )
" [TosyusTe 0Cai10K MOLHAA KaiMHs MyTeM CAMBaHRIA pPAacTBOPOB,
[IPHIOTOBJEHHBIX H3 pacyeta 20 r BellecTBa Ha 100 Mot BOAKIL. Hog,ne
OTCTAHBAHHA 0CALKa ¢JiefiTe ¢ Hero KHIKOCTb. B kosaby HaJjenTe
oKOJIO | 41 ropsiuel BOAKI, NOAKHCIEHHOH HECKOJIbKHMI KAMIZMHI KHC-
;10THl. B ropsiunil pacTBOp NepeHeCcHTe HacTh oCailka cyiabuia kai-
MHUsl H MPOOJIXKHTe HarpepaHue. Kon6y ¢ ropsiluuM pacTBOpPoOM nepe-
HecHTe Ha AeMOHCTPALMOHHBIN CTOM, OCBETHTE JIaMMo# Ha (okne uep-
woro skpana. [as Gosee ObICTPOro OXJax1€HHs pacTBopd x<9.n6y
MOKHO TEPHOAHUECKH TMOTPYXKaTh B KPHCTAJIH3ATOP C XO/T01HOH BO-
noit. [To Mepe oxJlaxaeHHs B KoJGe MOSBAAKTCS XKeJdTble KpHCTal-
QKM CyJb(HMAa KaaMHs, KOTOpble MPH CBOEM OCeIaHWH OTpAXKaloT
cBeT, 00pa3ysi «30J0TOH LOHKAB».

AHaJorHuHbId OMbIT MOXHO TMOK434Th C HaChIlIlEeHHBIMH pacTBO-
pamu nutpata kaaus (400 r conn Ha 500 ma BOJbl), AUXpPOMATA K&-
qus (150 r Ha 200 ma Boabr), GopHoil H GeH30HHOH KHCJOTOH, Tak
KaK OHHM JIerKO pacTBOPSIIOTCS B ropsiueit Boje M TNPH OXJIaXXIEHHH
A410T KpacHUBble KpHUCTaJjuuyeckye OCaIKH.

7. «3amep3aHHe ¢ HarpeBaHWeM»

O6opyaosanue: 1Be 6oJiblIHe KOOl BMECTHMOCTBIO 1—2 .,
KpHcTaspueckue Cydabdar HATPHA (MHPAOHJANT) M aueTaT HaTpHL,
YepHLIH IKPaH, TEPMOMeTP MJIM TePMOCKOIM.

[TepeckileHHble pacTBOPHI coJjell MPHrOTOBbTE 3apaHee. B oamy
konby nomectute 500—600 r cyabdara HaTpus H 500 Ma BOHI,
B Apyrvio — 800 r auerata Hatpus ¥ 500 ma Bonbl. Kosi6bl ¢ conamu
HOCT4BbTe B BOAsiHbIe GaHH. ECAH pacTBOPLI OKaXyTCsH MYTHBIMH,
OTHHUABTPYHTE HMX B FOpPsiUEM COCTOSTHHH Uepe3 KOMOK BaThl. [Tpo-
3payHbIfl pacTBOP MPOKHNATHTE B TeYeHHE HECKONbKHX MHHYT B OT-
KPBIThIX KoJ6ax, 3aTeM OCTOPOXKHO MEepPeHeCcHTe ero Ha QeMOHCTpa-
LHOHHBIH CTOJi B OXjaanTe, M3Geras TOMUKOB. [0pJa0 KONObI 3aKPOi-
T€ BATHbIM TAMIOHOM.

Bo Bpems nemMoHCTpalMM HAA0 KOCHYTbCS CYXOH COJIH LidpHKOM
TePMOMeTpa HJH AHOM IIPOOHPKH TePMOCKOIIa, 4T0Obl NPHINIE KPH-
cTaqan. TepMOMeTp HJH TEPMOCKOI C KPHCTAIOM OCTOPOXKHO MOrpy-
3UTe B pacTBOp cojd. Kpucrans, normanas B pacTBop, BbI3biBAET
KPUCTAMMH3ALMI0, UTO HAMOMHHAET 3aMep3aHye BOAb B Koabe. Tep-
MOMETDP HJIM TePMOCKOM MOKaXeT, 4TO KPHCTAJNNH3aLHdA COMPOBOXK-
AaeTca TenJoBbiM 3P GHEKTOM.
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8. «JlepsHok y3op» Ha crekne

(Pﬁopyioaaﬁue: KYCOK YHCTOTO OKOHHOIO CTekaa, xy
CKHH CTakaH, CTCKJAsNNAs 11aJ04Ka, XKeae3Hblll MTatTip c,l\'mM“qe"
ac6ecTHPOBAHHAs CeTKa, ropeiaka, HeGOJblias KHCTOUKa, cy blom,
MarHus, CTOJSIPHBIA KJei. » S¥bgar

uﬁpnromame B XUMHUECKOM CTAKalle P HArPeBANNM Hacyy,
HbIH pacTBop cyabdarta maruus. Jlo6aBbre K ropsiuemy pacTBmH-.
HECKOJbKO KaMedb CTOASPHOrO Kies (3apaHee npuroTOBneHH(?IP'\
M TiepemMelianTe CTeKAsHHOH Ha104KOH CO1ePKUMOe CTakang, Ho.-lor)
HEHHBIH pACTBOp HAHCCHTE Ha CTEKJIO0 DOBHBIM C/0eM Lpy IlOM()‘ll)~
KHCTOUKH. Hepes HeKoTopoe BpeMs Ha CTekde 06pasyioTcs Kpncm;”
Abl, 06pasylwlune «ieisHbie y3opbi». ITosiBaenue Ha crTek.|e a-n.r—
Y30pOB OOBsICHAETCA BhiNaTeHHEM KPHUCTAJI0B COIM M3 lleperl)-(
LIEHHOTO pacTBopa MpPH MMOHHXKEHHH TeMIepaTyphl.

9. BripawKeaHKe KpHCTannoe

KpucTanibl BLIpaluBaT B OCHOBHOM ¢NocoGOM NOCTeneHHoro
OXJlaXK1eHHS HACBLILIEHHOTO paCTBOPA, TAK KaK 3T0 MO3BOJSET B Go-
<ICC KOPOTKHE CPOKH BHIPAcTHTh GOJbIUKME KPHCTAMAbI PaBIABIO
dopxbl. B nayunoii u MeTo11yecKoil JduTepaType ONHCHIBAKTCS pas-
JIHYHbIC MeTOAbl BhipaluBanus kpuctaaios (1, 4, 6, 8, 11, 14, 15).

O6opy1oBaHHe XMMHUECKHe CTaKaHbi BMECTHMOCTbI 05—
I 71, cTekJIsiHHBIE MAJOUKH, BOPOHKH Z/51 QUABTPORAHHSI, SACKTPIIC-
CKas NJHTKA, WTATHB C KOJbLaMH, acOCCTHPOBAHHAR CETKa, TePMO-
MeTp, BaTa, BOJOC, MeXHas 1IPOBOJIOKA, LICPCTsAHble HUTKM, COJH.

Hacwiennbie pactBopbr codell roTopat npu temnepatype 70—

80° C.

Ha3ssanue coaen Macc"aa %})na,mjp::g::u:ancﬁ

AJIOMOKATHEBBIE KBaclbi 150—200

Meauwit kynopoc 200—250
[ekcanuauo-geppar (11) xamsus 450
lekcaunano-Qeppar (II1) kaaus 200

JuxpoMat kasus 250

Xpomar Kanusi 375

Cyabdat nHuxeas (I11) 230

CeriertoBa cob 600

XpoMoBEIE KBacCLbl 400

_
10. BykBbl K3 Kpucrannos
O60pyaoBanmc: 1Be MeTaanHuecKne GaHky (Ha |—2 .1), XKC-

JIe3HbIH WITATHB € KOJbILOM, ac6ecTHpoBaHHas CeTKa, CTeK/sAHHad
najgoyka, TOHKas MPOBOJOKA, BOPOHKa, (GuabTposaspHas Oymard.
anmomokadnessle  Kpacubl  KAI(SO,),-12H,0, wmeanbiii Ky nopoc
CuS0O,-5H,0, Geabie wepeTaHble HUTKH (Hpsiza).
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}{3rOTOBLTC M3 NPOBOJIOKH Kapkachl, HMeIolHne "(popMy OyKB (Hﬂl:
. 1uGo Apyrux Quryp). AxxypaTno o6MoTaiiTe HPOBOJOUHDIE
R HepCTAHBIMH HUTAMH. B 071HOA M3 MeTaNTHIECKHX 0aHnoK
KapKa'h l'repllplfl HarpCBaHHM H NOMELIMBARIM CTCRASIHON 11aJ104-
n fu‘ozgi:;uenﬁuﬁ pacTBop afloMOKa.THEBbIX KBACIOB (HCXOANTH M3
Rzngra na 1 o soan 100 r conu). Jlo6aBeTe B TOJYYeHHEIH pE'lCTBO‘p
geéo:lbwoe KOMMUECTBO MEAHOT0 KyIopoca Tak, urobbl »UIAKOCTh
npuHsIa cpeTn0-roay6yio okpacky. ITpoduabTpyiTe Fopsiuni p.’ilC-
TBOp B APYryIo Galky. Ounycrite B eule He OCTHIBLWIHH nepeLblmwj
Wbl paCTBOP M3rOTOBJEHHbIE paHee MpoBOJIOUHBIE KapKachl (Ha no:
geckax). Hpocaenure, yTo6Ll Kapkachl He KacaJlich AHAa H CTEHKH
GaHKH, ApYT apyra. Hepes CyTKH H3BJIEKHTE KaRKaCbl, nopgc}mne
KpneTasIMKaMu, M3 pacTBopd M peicywnte. [logyuenible )febl
MOMHO HCTIOMBL30BATH NPH BHIIYCKE MPa3IRIIHOM CTEHHOM FaseThl,
[pH W3TOTOBJIEHHH 111aKaTOB It T. 1. Mx nokphiBaioT O€CIBETHHIM Jda-
KoM WJIM KJeeM Afs CKICHBaHUS M1acTMacc.

EclH  HCMOJb30BaTh HACHILIEHHBIA pacTBOP XPOMOKAJHEBLIX
KBACLOB, TO KPHCTANTIbl MO NBeTY Oy1yT UanoMuUnaTh NparolnCHHbI
KxameHb — rpauar.

14. OpgMH nnOC OOHH HE Bcerga Aea

OGopyroBaHHe OIOPeTKH HIH H3MepHTeJbHblE LHJIHHIPH.
STUJIOBBIH COMPT, TAHUEPHH, YKCVCHAsl KHCJI0Ta, aLeTOH.

Brauajde NpPOACAaHTe OMBIT PAaCTBOPEHHS BCLIECTB, B3ATHIX
B paBHLIX oObemax, Hanpumep 50 M.1 aileTona H 50 ma BoAbl. Mg
Godlce TOUHBIX H3MEpEHIT uedecooBpasHo BOCTONL3OBATLCA GropeT-
KaMu ¢ IpaiyMpOBKOH, a MpH OTCYTCTBHY OIOPETOK — U3MEepHTe/Ib-
HBIMH LMJMEIpaMu. Ha GlopeTke WM LMJIHHIDE HAHECUTE MCTKH Ka-
pan1alloM 10 CTeKJAY WA Pe3MHOBHIMM KOJAbLAMH jIJis COOTBETCTBY-
joutnx o6wemos. Ilepsas Merka na ypoHe 50 MA, a BTopas —
100 M. lpu pacTBOpeHUH alleTOHA WM PacTBOPA KHCIOTH (1eso-
yM) B BOle Hapyluenus B cyume o6bemoB ner. Ho ecaun pacTBOpUThH
cnupT B Boge (50 M cumpTa H 50 MJ BOABL), TO 0OBCM pacTBOPa
ymenbwutes. Bamecro oxuaaembix 100 Ma no;lyqaem_97—98 M1,
T. €. 0aun o6beM (PO MJAI cnupTa) TIIOC OAHH 00BEM (50 M BOAKI)
HaayT He 1Ba ob6bema (100 m.1), a 1,98 obbema.

AuaJjiornunoe yMmeHnblileHHe o6beMa IIpY PACTBOPEHHH B Bode Ha-
Omiogaerca y ramnepuHa. Hauayumui s@@exr ocTAraercs mnpH
cMemennn 45 ma rauuepuna ¢ 43 ma poabl. Tlosyunres He ?8 Ma
pactsopa, a Toabko 85 ma. Ecaint pactBopHTh B 60 M yKCYCIIOH KHC-
JOTHI 18 MJa BOmbl, TO M 31eCh BMECTO 78 MJa MOAYUMM 7D M.

Veeituenue 06hema MOXKII0 HaGa10aaTh npH pacTBopernn 50 ma
HHTpoMetaHa B 50 ma cnuprta. PacTBopenHe CONPOBOKAAETCS MOHH-
KEHHEeM TeMiepaTyphl, 103TOMY H3MePATh 00beM CielyceT mnoc.e To-
ro, KaK pacTBOp NpHUMET KOMHATHYI TCMOepaTypy.
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12. PaspyweHre KpHcTannormpgpara aleToOHOM

O6GopyaoBanue: npobupka. Xqaophl Kobajawra (I1), a
[ToMecTnte B MPOGUPKY CYXYI0 CO.1b XJA0PHAA KOGadbTa (11)
30BOTO 11BeTa H 106aBbTe HEOObLIOE KOIHYECTBO Ge3BOaHOro auegO-
na. Comepxumoe Berpaxuute. Costb 1 ¢A0f aleTOHa oKpacsTey g Cf,‘
il user. Ec/ii reliepb K CMeCH NPHIKTB BOAY, TO XIHIKOCTE CTaHe-[-*

pO30BOH, a COMb MPHMCT BHOBb MMePBOHAYAJBHLI 1iBer.

OnbiT ocHOBaH Ha CNOCOBHOCTH alleTola PacTBOPSThes p BOje
Boaa nordoTunack aietoHOM, # KPUCTALIOTHAPAT XAODHAE KOGaL.
ta (I1) paspywuncs. Beapoanas conb xaopiia kobasibta (IT) (a rak-
we 6e3soaublii anuon [CoClLF™) umeer cunnit user. MMpu 206 aB.e-
HHI BOjbl CHaYaJsa HacTynaer obpaThbil npoilecc — o6pasopanue
KPHCTAJJIOTHAPATA, & 3aTeM NOfABJIAIOTCA THIAPATHPOBAHHbBIE HOHL,
kobaabta [Co(H,O )t pososoro usera:

2[Co(H,0)]** 4 4C1™ = 2[Co(H,0)]Cl, ==
PO30OBBIH  THAPATH- PO30BHI KpuCtaio-
POBAHHBIA  KatHou ruapar
= Co[CoCl,] + 12H,0
cHHsin 6e3Boa-
Hasi COMb

LeToy,

YuaitusMces npu o6bACHEHHH MOXKHO 1aTh YNPOINEHHYIO 3alHCh:
CoCl,-6H,0 = CoCl;, 4+ 6H,0

po30puili KpUC1ad- CuHsig Oes-
Joruipart BOJHas COab

ITOT ONBIT MO3BOJIAET MOKA3aTh, UTO KPHCTAMJIOTHIPATH Yyiep-
KUBAIOT KPHCTAJSNH3IALKOHHYI0 BOI1Y Mo-pasHomy. Hanpuwmep, npu
N00aBJeHHH alieToHa K MEIHOMY KYMOpPOCY H3MEHEHHs OKpackH He
naoJr1aeTca. Y AaauTh KPHCTAJJINIAIHOHHYI0 BOAY H3 MeIHOTO Ky-
nopoca MOXHO MpoKaJauBaHHeM. TakuM o0pa3oM, NPHXOINUM K BHIBO-
Ay, UTO MeIHBIH Kynopoc naubosiee yCTONUUB, YEM KPHCTAJA0THIPAT
xjaopuga xoGaabta (1)

13. PasnnyHbie OKpacKu pacrBopa conu Kobanbra

O6opyanosanue: xaopua xobaavta (1) CoCly-6H,0 (kpuc-
TaJJIOTHIPAT), KOHLEHTPUPOBaHHAs CoJsiHAsE KHC.I0Ta, 00e3BOKEH-
HbIl XJOPHA Kadbuus, COHPT, TPH [POOHPKH. :

B 3—4 mMa BOAbl PACTBOPHTE HECKOJAbKO KPHCTAJJIHKOB XJ0pH1d
koBasbra (1I). [TonyueHnbifi pososklil pacTsop paasdeiire B rpH NpoO-
6upku. [lo6aBbTe B nepBYI0 NPOGHPKY HEMHOTO KOHI[EHTPHPOBAHHOH
COJISHOM KHCJOTh, BO BTOPYIO — HECKOJbKO KPHCTaJJIIHKOB 00e3BO-
KEHHOTO XJOPH1a KaJbLis, a B TPeThlo — crnupt. Bo Bcex mpoGup-
Kax OKpackKa pacTBopa M3 pPO30BOH CTAHOBHTCS CHHeH.

Kpucrananorugpar xiopuaa xoGanbra (II) siBasiercs KoMInaeKC:
HOH combio KoBadabta. opmyaa ero [Co(HyO)]Cly. B pactsope 314
COJIb JHCCOLHHPYeT:
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[Co(H0)ICly ==[Co(H0)]F + 2C1

FH,&[)HTHPOBHHHblﬁ KOH X00aAbTa [Co(HQO)..J-]ng PO30BOTO ?Bem.

[1pu 106aBJEeHIH K pacTBOpY X’ao0pHia kobaabTa (II)' hOIl.LLLHTpH—

o COSIHON KHCTOTHI, OGE3BOMKENHOTO XJI0pHia Kalblius

opany 4 OPOMCXOLHT YacTHUYHAS Morepst PHAPATHPOBAHHBLIMH HOHA-

" CH-H%T Tt Tl; CcRsi3aHHON ¢ HUMHA BObL [TpH 3TOM MO1€KY /bl BOIbI BO

- '[T\Oeidngﬁ ICQJepe kommiekca 3amematwTcesi na wousl Cl7, u pac-
gggppnpnoépeTaeT CHHIOI0 OKPAacKy.

V. TANOTEHbI

[Ipu o6paiientt ¢ XT0poM, GPOMOM 1t HOZOM HenOX0AHMO co’6;-uo,-
f1aTh OOABLIYI0 OCTOPOXKHOCTD. Kuakuii Gpowm, ronaias Ha KOXY,
Bbi3blBaeT 0KOTH. XJ10p M Napbl 6poMa CHILHO JEHCTBYIOT Ha CAM3I-
cThie 060JOUKH ABIXATEIbHbIX OPraHoB, HO3TOMY NMOArOTOBKY H up(.)-'
pepKy OMbITOB HA10 NPOBOAMTH B BLITAXHOM wxady. [ToCKOIBKY
B WIKOJLHOM MporpaaMe 1PeayCMOTPeHbl A€MOHCTpalluH OILITOB,
HAJIOCTPHPYIOIMX aKTHBHOCTh W XHMHAUECKHE CBOMCTBA X10D4, 6po-
Ma M HOj&. PEKOMEHIyeM NOIOJHHTENbHO HCNO0JIL30BATH ONbITHL, HE
TpebytolilHe BLITSUKHBIX LIKA(QOB BO BpeMs A€MOHCTPALMH. Oanako
Npu BCeEX CIyuasx ciaelryet ¢06.1101aTh TexnHKy 6GesonacHoctu (13).

1. O6ecyseynBaHHe KpPacoK

O6opynoBaHHue: Goabine NPOOHPKH, CTEKASHHbIE NaJ10UKH,
XJOpHAs M3BECTb, PAacTBOPbl XJ0OpHIa HATpus, COASHOM KHCJAOTHI
¥ THIPOKCHMAA HaTpusi, JakMycosast Oymara, HOAOKpaxmalbHas Oy-
Mara, KyCOUKH TKaHH (Mapau Wik OHHTa), OKpalleHHble YepHUAaMH.

Iasi oubITOB noTpebyeTcs XJI0pHasi BO1a, KOTOPYI HEOOX01HMO
MPHUIOTOBHTL 3a0.1arOBPEMEHHO B BLITSXKHOM LiKady HIH BHE IIOMe-
uenusi. Bo BpeMsl nosyueHus xJopa H3 KOHUEHTPHPOBAHHOH COJis-
HOB KHCJOTHI € MOMOWLLIO OKHCAHTeMeH (llepMaHraHaTa Kajdus HiH
okcuaa mapranna (IV) nyxHo coGawiaTh NpaBuia Texuukn Ges-
OMacHOCTH mpH padore C KHCJIO0TAMH W razaMu.

B npo6upku noa HomepoM I HaxejiTe Ha '/5 XJOPHOH BOALI (1€p-
Bbif, BTOPO# M TpeTu#l psiabl). XaaopHas Boga — PacTBop X10pa B BO-
ae. Ho xaop ne tonbko pacTBOpsieTCs B BOji€, HO W B3aMMOIeHCTBYeT
C Hel, 06pasysi COJAHYID H XJQPHOBATHCTYIO KHCJIOTHL

Cl, + H,0 = HCI + HOCI

[TostoMy B pacTBope coiepxarcsd, KpoMe XJaopa, ele H 5TH
KHCJOTDL.

B npoGupxu non nomepom 2 naJeiiTe cMech, KOTOPYI HPHTOTOBb-
Te, IpU/MBast PacTBOP THAPOKCHAA HATPHS 10 HCUE3HOBEHHS 3anaxa
xa0pa. 'napoxena natpus HefiTpaausyeT KUCJAOThI B XJIOPHOH BOIE H
B3aUMOAEHCTBYeT € XJA0POM:
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NaOH + HOCI = NaOC| + H,0
NaOH + HCl = NaCl + H,0
2NaOH + Cl, = NaCl + NaOCI + H,0

CaenoBaTelsbHo, B 3THX OpoGHpKax Oyayt CONEPKATHCS
pol XJA0pHAA HATPUS, THIOXAOPUTA HATPUS
TPHA, KOTOPHH 106aBASIOT B H3OBITKE.

UTo6b! J0Ka3aTh, 4TO XA0OPHUIT HATPHS, FHAPOKCHA HaTPUs 1 cop
Has KHcdoTa He o6daiawT OeasiniuM JeficTBUeM. naefiTe pPacTBo )ﬂ~
THX BELLeCTB B NpOOMpPKH Mol HoMepamu 3, 4 u 5, by

B npoGupkn no; Homepom 6 nadeiite cBexenpiroron
pacTsop xJ10pHOi (GeTubHo#) nasect. B aToM pacTeope Ta
X015TCA CONHAs M XJOPHOBATHCTAasi KUCAOTHL.

Ilasi npoBeienus uccae0BaHUs UC1eC006PA3HO COCTABHTL Taf-
Juny:

g ; pactgo-
» @ TAKXKe THAPOKCHAa 5.

JEeHHbIf}
KXe Ha-

P TpuGupxH ¢ e T
Hcecaeaveuntin pubup wecTpay
vaTephaa

(Cl,, HCL|(NaOCL, | (NaCl) |(NaOH) |(HCI | (CaOCl,
HCIO) |NaCl

Ne 1 Ne 2 Ne 3 Ne 4 Ne 5

HOCI,
NaOH) HCl)
Tkanb
Hoaoxkpaxmasnbuas
6ymara
<JakmycoBas
f6ymara

B pesyubTaTe BCEX ONBITOB MOXHO CHeNaTh BbIBO, YTO OTOeaH-
BAMIUHM CBOHCTBOM 006.1a1a€T KUCAOTHBLIH OCTATOK XJOPHOBA MiCTOMN
KHCAOTHI.

O6bsacnenue HabJal0IaeMbIX SIBAEHMH MOXHO OTPaHMUNTL MOJe-
KyJsPHBIMH ypaBHeHHsiMH, Tak Kak B VIII knacce yyauruecs 1ie3Ha-

KOMBI ¢ TeOpHEeH 3JeKTPOJUTHYECKOH AHCCOLMALMY, C sIBACHHEM THA-
pofu3sa.

2. Konbya B npobupkax

OGopynoBaHHe pacTBOpbl cosiell GpoOMHIA KaJdHs W HOAKIA
Ka.Tusl, XJ0pHas Bola, 6poMHasi Bola, GeH3o., TpH OPOCHPKH.

Hauneiite B mpobupky 1 na '/, pactnopa 6pomMuaa xasus, B 1po-
OUpKY 2 — pacTBOp Ho1HAa Ka.ausd. JJo6asbTe B KAXKIYIO H3 1poGu-
pok 1—2 Ma 6en3ofia ¥ HeCKOJIbKO Karefib XJOpHOH BoIbI:

2KBr + Cl, = 2KCl 4+ Br,
2K1 + Cl, = 2KCl + 1,
DHEPrUUYHO BCTPAXHHTE MOJYUCHHYIO CMech U aaiiTe eft 0TCroaTh:

cfl. Beiaesusuivecss B peayabrare pcakilmy 6poM H HOA H3BJehaoTCH
U3 pacTBopa O0eH30.J0M U IIPHAAWT €My XapaxkTepHYIO OKpackKy.
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o 1 Densosbiioe KOJbILO OKpAcH rcsl B 6}'/[’“'”‘6"1{"”’ IL‘B..eTé

B npo()ﬂghtm 9 B KpACHO-(hHOJETOBLIIL. B npoGnupky & HaneHT

HpKe £ — A RLT _ . 3012

asB n])((; p}ac'rBOP?ﬂ womia Kadus, iprGapbTe 1—2 w1 Gensona
MHOT - © .
:llel{e(_‘l(()ﬂbl(() KaneJdp OPOMHOH BOIbI

oK1 + Br,=2KBr + L,

cie SHCPCHUIIOr0 BCTPSIXMBAHHSA CMECH GeH301bHOE  KOJIbIO
oo ﬂp o1 BBJEAUBLIErocst Hola B KpacHo-GuoJeTOBbIH
OKpamuBaeTC OKA3bIBAET, YTO XAOP OKHCASET HOHbI opoma ¥ wola,
user. One ll_lLIb u?mm uo}ta. Takum 06pasomM, 6oce aKTHBHBIH a0
a Opor —‘.nn)T W3 pacTBopa MeHee AKTHBHBIH. Boideansiinics raJo-
b BblTeZ::?;mpy(‘rCﬂ 15 GCH30JLHOM KOJIbIe, TAK KaK OH Jy4ile pac-
;;l(‘)pK;fﬂlrlég B Gelsoge, UeM B 1_301(?. l UeM TOHbLIE Ci0H OeH-
30/1PHOTO KOJIBILA, TeM OKpackd ero sipue.

3. «OrHeHHbIN [OXALY {ropexne cypbMmbi B xnope)

O6GopyloBanye lepManranar ul(\'a.'lﬂfj. KOHHEHTP-HPO?)?(I{EEZ
coasHas Kuegora (p — 1,19 r/cw”), 50% -HblH paCTBOP |::I;1Lp x?m a
KaJausi, KpHcTad.auueckas cypbma,onpuﬁop ":umvun.rryq'c’mﬂco.(;“ ;;_
¢ wHpoKoi n LTHINIOH ra300TBOIHOH pr6hou,'cxumm‘<a';1. ’ me(l:{a
nus xJaopa (na 1 ), XHMHYECKHH CTakaH, yyryiHast CTynKa, ,

PeIiKa. }
ma%?:;ic;(bhu re KYCKH KPHCTQLIHUCCKOH CyprbluB"{)il‘yl'l.HOHICTyH:
K¢ B NOpoIuoK. TloayduTe XJaop J1eficTBHEM COJSTHOM KHCJIOT bl Ha nep-
MANTAIAT KaJdusi, HCIOAb3Ys 1A 310l ueju npHoop, naogpamelgﬁbm
na pucyuke 16. ['a300TBOAHAS Tpy6ka ot npu6opa ﬂ,().'l')KHa bITh
OHVILEHa B CRJSLIKY Adsi coOupanusa XJopa HodTH 10 HA. Ha aHo
CKASIHKH, UTOGbl olia 1€ JAONHYyJa, HackinbTe CJoil necka B 1—

Puc. 16. Tlonyucuue xaopa
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2 oM, M36errok xaopa Oy.leT noraomarnes KOHUenTpy
PacTBepoM Hiedoun. Kak ToJdbKo CKASHKA HaTNOJIHUTCS X
POXHO BEIEbBTE TA300TBOINY IO TPYOKY U 3aKkpofiTe ck.
HOH MIaCTHHKON (3KeAaTeabio HPHTEPTOH ),

ChHuMuTe cTexasuuHy10 INIACTHHKY CO CKJASTHKH ¢ x
naiite B Hee (C JA0XKKH) IIOHCMHOTY NOPOIWKOOGpazy
CTYKHBAsl 10 JIOXKKC MadbI(eM.

HacTHUKH CypbMBI BOCILIAMEHSIIOTCS Ha JeTyY, o6pasys «Orney

Wbl 10K Ab». CKASAIKA HANOMHACTCS GeALIM TbiMOM X10PHAOB cyp,
Mbi (IT1) w0 (V) P

POBak
TOPOM, gerg.
TARKY CTek .

JA0poM Bbl¢

. bi-
Y10 Cypbwmy,

no-

2Sb -+ 4Cl, = ShCl, -+ ShCL,

4. Mpeepawenne OKeKpga maprauya (1V)

O6opysnosanue: 1Be IPOGIIPKH, TOPCIKA, WTATHE, 1epKa-
KI 118 1poOHPOK, MHIPOKCHI KaTus, leposcocyIbdatr Kaana. okey
mapraiua (IV), ancrnaauposannas soia.

Otsecvre 0,1 ¢ nepoxcocydaedara kaius u no 0.2 ¢ HADOKCHAA
hadhs i ookenia maprawuna (IV) IMomeernte 8 cyayio npobrpKy
CMECH 1E€PBBIX IABYX BewecTB. OCTOPOMHO Ha rpefire ee B maavenn 1o
f1aBaenks, a 3arem 106aBbTe okeu1 Mapranua ([V). Mpoaoamaiire

Harperanune clue 1—2 mun. OGpasvioviics cliap uMeeT 3JCHYI0
OKpachy:

MnO; + K,8,0, + 4KOH = K,;MnO, + 2K,S0, 4 2H,0

[To oxaaxaennn cnaasa po6asbTe B upobupky (a0 '/, ee oGbe-
Ma) Boipl. Liser pactsopa, kak u cnaas, GyvieT 3edcHbim.

Oraefite HeGOIbLIOE KGANYECTRO MOAYYEHHOTO PacTBOpA B Apy-
I'VIO MPOGHPKY H CHIBHO Pua3baBbTe €ro IKCTH.1INPOBAHHOI BOOH.
Okpacka pacrsopa H3MeHHTCR, OHAZ CTaHCT KPacHo-(He.1eT0Roil
(uBet noro MnOj). Brinaier Oypuift ocaiok OKeHIa Maplraiia
(1V).

ITpu cunbHoM paszbasaenun pacTsopa B0JIOH NIPOHCXOIMT pedk-
LUHs CaMOOKHCAEHUSA-CAMOBOCCTAHOBASHUS:

3K:MnO, + 2H,0 = 2KMn0, + MnO, 4 4KOH

B pesyabrare stoii peakunu okcit mapranua (1V) ofpasyercst
BHOBB, HO B MCHBINEM KOJMUYECTRE.

5. Kak ypganute narsa ot HOQHOM HACTOWKMH

O6opvaiosanmue: pactBop THOCVAbpATAa HATPHSA Na._)S‘;Qg
(coab THocepHo# Kucaoter Hy,S,0,), noiHas nacroiika, Kycox OeldoH
TKaHH., O.110/11Le. .

Hanecure wa Kycox Gesofi TkaWm usTHO OT HOZHOM HACTOfKH-
[Mpowmoiite Tkaub B0 H3-1107 kpana. IIatio He cmpiaercs. [Tome-
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oK TKAHK B PACTBOP THOC)V.1b(ATa (Fll[l(JCyﬂbu’.plr[Ta) deTpHH:
orTe RYens rro ucueszner. OGecupeunBaHHe ATHA OT HOa fB
Ouetlb CXODT --nﬂue’w OKHCJHTCIbHO-BOCCTAHOBHTRIBIIOIO Npotlecca.
Ascres CJI%.‘[:'UTBHK;[H‘{ oKHCAsleT THocydabdatr HarTpusn ([fou 5,03 7)
Hoa © 3'roon‘{ath‘ naﬁnm Na,S,0¢ (coabp TETPaTHOHOBOA KHCJAOTLI
B TeTpaTH h =

U RASC TOM ;10 O€eCUREeTHhIX HOHOB;
H,S,06) BOCCTAHABIUBASICH [IDH 3TOM 1
o

9N2,5,0; + I, = Na,S,0; + 2Nal

95,02 — 2¢~ = S,0¢” | Mpouecc oxuncacHus
a\J3

I :]~ 2¢~ =217 ‘ IIpoilecc soccTanos-
; JIeHWH

Jra peaxiihs HMeeT G0Iblloe 3HAURHHE 17 4HAJIHTHICCKOH XH-

) » -
T-rarFK'H\' CAVIKHT OCHOBOH OJHOMO H3 B2XKHEHUIHX MeTo10B 00b
MHH, ¢ T

eMHOro aHaJitda — HOAOMETPHH.

6. MosBsieHHe M HMCYE3HOBEKHE OPAHIKEBOH OKPACKH

OGopynoBaumne: pacrBopht XxpoMaTa KaJjus, Coasuol Kueno-
Thi, €JKOT0 kaJH, NPOOHPKH.

Hanefite B 1poOHpKY Ha /s obLema pacTBOp XpoMmara KalHs
M oCcTOpoXKIio (110 KanasM) 1o0aBpTe PAcTBOP KHCJOTHI [losBuics
opaHkesas OKpacKa pacTBopa:

2K,CrO, 4 2HCl = KQCr2Q7 + 2KCl 4 H,O
MEATHIR opaHXXenuH ]

Tpu noGaBieHUH pacTBOPA 1UEJIOYH BHOBL 00pa3yercs AKCATrbiH

pastRoR K,Cr,0; + 2KOH = 2K,CrO, + H,0

OpaHKeHbI HeATbil
7. CuHrez GeproneroBoH ConM

BriepBoie cuuTe3 GepTosaeToBoit coam Obli OCYUIECTBJEH u(ppaﬂ-
uy¥sckum vuenomM K. Beproaae. [lpopoas peakuuio B3aK M0 1eHCTRHS
XJ0pa ¢ COPSUHM pPacTBOPOM FHIPOKCHIA Ka.usl, OH nonyqnn. Haps-
ay ¢ «codapio CHabBusa» (XJ0pHI Kajysl) HOBYK COJb, HA3BAHHYIO BMO-
CIEICTBHU €ro HMEeHeM.

O6opyronanue: 50%-ublfi pacTBOp FHIPOKCHIA Kajus, Mep-
Manranat Kaius KMnO,, KOHIEHTPHDPOBAHHAS COIAHAS KHC.10Ta
(p — 119 r/em™), asornas kucaota, pacTBOp HiTpaTa cepeGpa, npH-
60p anst noavuenns Xa0pa (C IHPOKOH ra3o0TBOIHOR TPYOKOH), XH-
MHUeCKIH CTakaH, 1Be NPOGHUPKH, CTEKJASHHAs BOPOHKA, (QUIBTD,
AKedAe3HblH wtatus, ropejika. OMelT NPOBOJIMTCH B BHITSKIOM 1TKA-
by uwin na BO31yXe.

CoGepure npu6op nas noayueHus xaopa (puc. 16). B peaKL[HO}i-
HYIO X0.10y HachINbTe MepMaHranaT KaJjus (C:l()eMul M), KareabHyIo
BOPOHKY HamosiHuTe KOHLEHTPHPOBAHHON COJASAHON KHCAOTOH.
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Haxefite 8 xnMuuecknit ctakan 30—40 w.
pacTBopa TriapokcHia KaJjdust H Harpeiite
(70—80 °C) va ac6ecTupoBaunoi cerke. [lo
(1o KaiiaM) NpuanBasi COMSAHVIO KUCIOTY
(mea!). [To raszootBoanob pr61<e 10 :
JIEHHBIH TOK XJOpa.

Horpysute KoHel ra300TBOAHON TPVGKH B ropayuii pa
JIONH K MPOMYCTHTE TOK XJA0pa. Yxe uepes 5—6 my g TP we.

. ’ P P H H3 ™
HAYHYT BhIAJaTh 6eable MAACTHNYATLIE KPUCTAMib Ge pacrsopa
€0AH: PToaeToRoj

3Cly + 6KOH = KCIO, + 5KCI 4+ 3H.0
82— 10e™ 4 120H™ = 2CIO; + 6H,0 | 1 Tpoucce okmccryy
— O~
o+ 27 =2Cl 5 Tpouece Boceranog.
) Jdenus

Hafite PacTBOPY OXJAAIHTLCH, OTQHALTPYIiTE BbhiMaBuwpme
TaJ.Tel, NPOMOHTE HX BUJOH Ha GHUIALTPE H HCObITalTe GHALT aEHC-
npucytersue wonon Cl~. Ilas storo upuaeiite k (GuaLTpaTy ('9 I o
61{91{14) H3OBLITOK a30THOM KMCAOTHI Il HEMIIOTO PacTROpa lru-i'rpa;a]RO_
peSpa. Ecan sbliiajger 6e.abtii TBOPOKUCTLIH 0CAT0K XJaopujia re]);g:
Pa, HEPACTBOPHMBIH B a30THOI KHCI0TE, TO NPOMBIBAHHE 0CATKA MO-
BTOPHTE 10 OTpULlaTedbHOH peaknnu Ha wmoH Cl -

Ocasnok GeproneToBoi coin BhICyWnTe 1PH Temuepatype 100 °C.
‘{acrbuco.'m cMewafTe ¢ HeBOABILHM KOTHUECTBOM OKCHIA MeTl (I7.
HarpeHTe cMCch B MpoGHpKe 1 o6HapyikbTe BhHIAEEHHE KHCI0pPOIa
Tieloulell AyUHHKOH. BuledeHne kucaopoia yKasbiBaeT Ha TO, YTO

06pa“30333u]m|c.ﬂ B Pe3yibTaTte PEAKLHMH 0CAI0K sIBAsSeTCH Oeproie-
TOBOH COJBIO.

1 KOHUCHT plipopy
HHor
18\'110 .n_mfm 10 KH"‘?HHS?
IVHHETE XJqop, OCTO‘)())K
K NepManrapary |, Ho
JIXKEH HITH PaBHOMe Py i i;ﬁemi
A :l-

8. TpaBneHne Mmerannos

O6opyio0Banue: KeJezHas, Meilias (matyHnas) naacTnikm,
napaguu, pacTsop Moia (Hactoilka woia).

Onbit crasntest 3abaarospemeniio. Jlist 5TOro YHCTYIO 11aCTHH-
KY, 3aYMHIEHHYI0 HaxAauHoll OyMarod, HOKpoHTe pacIlnaBJeHINM
napat?unom. [To xpaam acTuHKE u3 napaduna ciedaiite 60prHK.
Hraoit niu Kolurkom ckasibneds: (116posHIHOTO HOMKA) HAHECHTC PH-
CYHOK Ha MeTaJade uepes cioii napagpuna. B oGpasoBapiniecs 60-
PO3jku nanehre pacTBop Hopa. Uepes neckoabko MUy r caciite cra-
peiH pacTsop W 1puiediTe HOBHIA. [Ipy nATH-, WeCTHKPATHOM NOBTO-
PECHHH OllepaLNA MOXKHO HOJYMHTL OYeHDL Xopowimi peayavrat. [l1a-
paduil cuuMaeTCs, ¥ HA IWIACTHHKE OCTACTCH PHCYHOK.

[Tpu aemoncTpaumn naacTuHkn yyammvcs npeisaraiol Bomnpoc
UCM H KaK CAeaH PHCYHOK Ha mMertasse? [Tpn HeoGXxoauMoc i 1H0AC
Helus 1aer YYuTedb.

Ogbn OCHOBAH Ha B3auMOIeiicTBUH CROGOIHOMO HO1a ¢ MeTA.11d”
MH. CaM HPOHECC OTHOCHTCS K TAK 1a3biBACMOMY TpaBJjicHui0 M€
TaAA0B.
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9. Xummueckmue Hackl

O6opyroBpdaH ge: 4 1 nuu).LeBofi l.lnlummll\l/l'oﬁ llx'uc.,;()){‘l‘slr,a‘;mf
cOACPHAT COSIUHCINA nepus ( 7 ) aJ o3 "2I0K,
KpEMHI (~ opa cepHOH KHCAOTHI (1:2), 1.7 r 6pomara Kaaust KBrO;
12 ﬁg;‘,t IIJ— A. Tlapassina, 10).
(e ?i).:ﬂ npoBeleRHs OMbITa roTOBAT ABA pa'crso‘pa. El l'lep‘hj;OM cu'g'-
 pacTBOpsIOT ABA Kpemitd or 3a)rajJok B CepHoOi KuesoTe. Bo
uac pact {0 ma ropsucit BOXbI PacTBOPSHOT JHMOIHYIO KHCJTOTY
BTop ]Cb!Alla}O'l' 6pomaT Kaaus. Jlasi NOAHOro pacTBOPEHHS Be-
u TyAa ke b qorpepalot. [IpUroToBaeniible pacTBopbl Obi-
qecTs cuech CIerka Hoior ' ; e pacTBop S
¢TpO CHHBAIOT BMECTC i niepeMeLHBatT CT&‘P\JIHHHOQ%[‘[ mz - Ho.
qBASICTCS CRETHO-XKJTAR OKPACKA, Koropas uepes 20 ¢ MLHSIE;FC?IH&
TeMHO-KOPHUHEBY 10, HO CIyCTH 20 ¢ BHOBb CTAHOBHTCS XEITOH. pH
remuepatype 45 °C TaKoe HaMeHeHue MOXHO Ha0Mi018Th B TEUCHHE
9 wHH. 3aTeM PaCTBOP MOMYTHECT, HAYHHANT BLILEISA I'bCsl Y3bIPbKH
oxenaa yraepoda (IV), a MpOMEXYTKH uepeloBalins 1BCTA PacTBOpPAa
HoCTeleHIIO YBeJIHUHBAIOTCSE B CTPOLO ONpPEeeenion HOCJIEA0BATCID-
HOCTH: KadkIblA CJACAYIOLHA HPOMEKYTOK 00Jblie NPCIbIAYULETO
0—1Io ¢
" .l\exalmsm «xumuuecknx uacos» onucan A. M. JKabGoTHHCKHM
B KypHAjge «XuMus H xH3ub> (Ne 7, 1973 r.), TAC 1aH euie O1uH pe-
ent: 2 T IHMONHOM KHCA0Thl PACTBOPCHBL B 6 Mil BOLI, TY1a XK€ 10-
Gasastior 0,2 1 6pomara Kanus 1 0,7 ma KorueHTpHpoBanHoi Hy,SO,.
K cmecn aoGasisiioT Bogy Ao oGhema 10 ma, nocse uero B Hee BHO-
car 0.04 r mepmaHranarta Kajus H THLATEIBHO Nepemelinpalor 10
HOJIHOrO pacTBOpenust cojH. ITpOHCXOAMT nepuoauuecKas CMeHae-
MOCTL LBCTA PacTBOpA.

JLnst yualiuxcest MCXanH3M XHMMUCCKHX peaKluil MOXHO obboc-
HUTb KAK OKHCJIHTENHhHO-BOCCTANOBHTEABHLIA IMpOLECC, B KOTOPOM
pOdh OKHCAUTEAS BhIlloJHsIeT GpOMHOBATAS KUCIO0TA, @ BOCCTAHOBH-
TeJIsl — JIUMOHHaS:

KBrO, + H,S0, = KHSO, + HBrO,
9HBrO, + 2CH,0, = 9HBrO 4 8H,0 4 12CO, }
9HBrO 4+ C¢H,O; = 9HBr + 4H,0 + 6CO, 4
Mamencune npeta pactnopa HPOHCXOINT NIOA JelcTBUEM KaTasu-
3aTOPOB — cOeMHEHHIT UCPHS WM Mapramuila. KoTophl€ B CBOIO Oue-

Peil TakXe MCHSIIOT CTelleHb OKMCJeHHs, 110 10 onpeacaennofl KoH-
HEHTPaLMH HOHA, MoCJe 4ero IPOUCXOIUT oOPaTHBIM Mpoiecc.

VIi. CKOPOCTb XMMMYECKMX PEAKLMMH
1. CropocTb 1 euge pa3s CKOPOCTL

O6opynonaunne: METPONoOM (CCKYIlaoMep), XUMHYECKHe CTa-
Kambl, mepubie wmannapur, taocyabpat HaTpus NayS0, - 5H.0.
KOHUCHTPUPOBAHHAS cepHasi KHCJAO0Td, WO KPHCTa/iHYeCKHH, rui-
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1l>(.>|‘<cn;_1 KaaHst (THAPOKCHI HATPHs), Kpaxma
cycnas KMeJoTa, IMHK. ‘
. ,ieM()HCTpauHH ONBITOB OyAeT cnocoOcTBOBATH
: } HIHXCA TIOHATHH, CBA3AHHBIX ¢ XHMHUYECKON (p()pMHpOBa”
¥ YUalUMXCs He C03,14.0Ch HelIPARHABROE I T A THEO] qmg}o
‘ ‘ 12 peactas. i bl
CKOPOCTH XHMHUYECKON peaKIUH TOBBLHUASTCS TO. elte o roy
KOHILCHTPAILHH ¥ i o, aaentbKO € Ybe ey
G llm pearupyioliyx BeNICCTB, Ilt‘-‘lt’(‘O()()paSl)-l ey
C oIl : ; — ) ©
(lecvqu)ﬂ 1b}TOB. 0aH)Y C PacTBOPAMH CHJIbHLIX aae,'llxmecm
e ;{.,anHﬂ)HdTpHﬂ — cepHasd KHCA0Ta WK HolaT Ka-_”lepo.quB
, @ APYIYIO — co caa 9ACKT T O
renora . 2 3 JAadniv SACKTPOJIHTOM (\'K(‘\'(:Habg
moﬂepsaﬂ cepusi  onuiros.  Bunauadae npurotropbre
f1e ce o
TPHH)FI(;:anT a HAaTPHs M cepHoil KuCaoTh. PactBop tHocya
L TOBS}IOﬂgreM pactsopeHus 7,5 1 coqau B 100 ma B)() bbata na.
BV e / s . o bl " :
e I}L,T - Mu KoHueHTpanuu. s npuro'mmemmJ 'q‘m o
epuoi <chn'mb1 TOH XK€ KOHIEeHTPAUHH oT™MepbTe |,8 nMa P erBopa
g 123(;-111014 KHCAOTH  ILTOTHOCTRIO | .84 r/CM3 u‘ pdduKOHuQHpr
o ) . ! 4CTBO
D o) r?()jbl (pdCTB()pbl ILeJACCO0OPA3HO NPHUTOTOBHTD 33651);?(; ee
ver ncﬁc? FOTOBJAECHHBIH PACTBOP THOCYALGATA HATPHS )a&Y(IByPEj-
Blmgoﬁ) '%?)H” YUaluuxcs B TPH CTakaHa: B l]epBbIﬁ—G}) v1 |e‘”e
— ol Ma n B tpertnit — 10 ma. Bo eropoi Ganbre
g bon — 5 : T 171. BO BTOPOH CTakaw 100 3
50 1B,;u(1 HANHPOBAHHOM BOABL, a B TpeTHH — 50 wa Takig)dgbn
P K al 3 ol - 3 c ‘ 0 ]' X
: népBOMB(rCo)\m:PLCX CTaKaHax okaxsercs no 60 Ma XKuiKocTH I:‘o
oy EHTPpANHUga C( ‘] X
RS i Pn()lC’ (:r()JIH yeaosno paswa 1, Bo Bropom — '/,
et C’[‘aKaHb.L‘ pa(J; TOro Kak OVIyT 110Ar0TOBACHB PACTBOPHI
: TBOPOM COuH nipuaciite 60 :
HOro et fan 4 N s MJT TIDHTOTOBACH-
non ”chuucz?(p'd (epH()H[KHCJIOIbI H BKJAKYHTC o;lHOBpeMEHHO MeTpO-
anec.mﬁ CTi?%()Mep. “ITOGLI 3aUKCHPOBATL KOHEl PeaKIlHH, B Xli-
peckii c1é KA4H ONYCTHTE YepHY [1aCTMAaCCoBY0 nanouky. Bra-
owename I:?q)éopomo BHHA, a TOTOM ¢ NOMYTHCHHEM pa«:'réopa ce
KOIluol;/l peaxunf?(})mf H Mbl YCJAOBHO MOXKEM CUMTATL 3TOT MOMEHT
CTAHOBHTb CEKYHIOMEeD |
YHIO! 11 (peé "4 e
y:[arp]os eronna) P MM NpexKpaTHTh noicyet
ocdie 1 ; 6
o K;[)()BG,.[GHHOFO OBITa UeaecoobpasHo 3a3aThb YHYALIHMCSH
l1 KaKHe BellectTsa noayuares B peakunn? Kax o6 bSCHHT
HabalaeMoe aBaeHue? 3a e e T paLi OMUTOE
so Bropon e e .‘T' 'TEM MPOIOMKHTE JeMONCTPALHIO ONBITOB
ranaer ot aheren CTakanax. YuuThpas, uTo CKopocTb peakuHH
Jl a Y ¢ [
P, dBe elM pacTBopa THocydb(aTa HATpHS, € MOXKHO
K BE&JNYHHY, 0OpATHO NMPOHOPIHOKRAJILHYI0 BPEMEHH

A, ¢y .
» YIbDaT narpy,, \
ks ~‘K,

pacmopb,

I\
U =—=— ) 1 oL - i
( t) HOCTPOUTL rpadHK, OTJ0KHB Ha 0CH abCciluce KOoHIeHT-

YalHIo, a Ha T .
‘leb B’bmo:( ?(‘Il o‘p’,muaT CKOpOCTh peakunn. M3 9Toro MoXHO C1€-
ieeTE }1']53’ ITQ CKOPOCTb PeaKIHH 3aBHCHT OT KOHIIeHTPAILLMH BE-

- AJS CHABHLIX 3JCKTPOJHTOB T4 3aBHCHMOCTHL 1HpAMO DPO-

'B
CAHMIHY @ BLIDa3HTe .
. ) JCCSATHY N b ; e T i3k i bpbt.
a 3aTew ymuombre na 100, WM APOGsiME 10 BTOPOIi 3HAuallcH UAROPH
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,mpuuoH
XHMY

cTAIHAM:

MeTeHHO, KOTOPY¥IO

HOKHCA
burom HatTpHi.

¢uta Hatpust (1
ero MOXIO HPHIOTOBHTH

aJabHan: yeM BbIILIE KOHILeHTPpalus, Tem OoJbLLIe CKOPOCTDL
aKUHH.
CKOPOL‘TH pCZiKllHH OT TeMIOepaTyphl MOXKI0 HOKa-

acTBOpHI, eCaH TOATOTOBUTh BOIASHYVIO OaHio,

jueckoil p€
3agyxcn‘.m"rb

, HeroJb3ys Te e pal 3|
MTE}(,pOﬁ remepaTypa OYAeT Bhlllie KOMHATHOR 1a 10, 20 u 30 °C.
B K aQiUMOHHOM OMbITe XHMHUECCKHC HPO1LECChI Ayt 1o

B aeMOHCTP

N2,8,0; + H:80, = HyS,0, + Na,SO,
H25203 =S| +350,+ H,O

Mjer HPAKTHYECKH MIHOBeHHO, a Bropas —
¥ (QUKCHPYIOT B ITHX OlBITAX.

MOKIIO TPOBECTH OTBITHI, HCMOAB3YH PEAKIII0
PHOR KMCAOTOR HOATa Kadaua ¢ Cy.db-

[Teppasi peaxua

C, 31Ol Ke [eIbK
EHHOTO PacTBOPOM Ce

e 0.03 M pacTBopbl Hojlara Kajns (100 M) 1 cyab-
20 ma). Ecan B abopaTopull HeL HO1aTa Kadausd. 1o
nyreM pacTBOPCHHS 3 I H3MEJBLUEHHOTO

Woida B 3 Ma ropsuero 4 o) “yoro pacTBopa FHIPOKCHIA Kadus (Ha-

TPHA):

[TpuroToBhY

31, 4+ 6KOH = K10, + 5KI + 3H,0

[locae oX.J1aXKAeHrs ¢Mecd 0CajloK npovoiiTe BO10H, yTobht yi1a-
Ha a1e npobupku

NRTb MOJHMA KAJHA H BO3MOXHEIE OCTATKH HO1a.
0CTACTCS 1OUTH YHCTas COdb HOIATa Kaans (0Ko10 0.76 r). Jdas npu-
roTOBJAEHWS pacTBopa HojaTa Kajaus b KoaGOUKY ¢ BOZOi HadefiTe
1,5 Mad KOHLENTPHPOBAHHOM CEpHOW KHCJOTBI M Tyla K€ BHCCHTE
coab MoxaTa Kadansi, cMmbisas ee Bopofl. Ilpuaente 1—2 Ma Kpax-
MadbHoro pactsopa. O6wui ofbem pacTsopa doBelHTe A0 100 ma,
KOTOPHI Oy1eT COOTBETCTBOBATD 0.03 M kounentpauun. Pacrsop
cyanhuta HaTpus OTOBMTCS TOM 2Ke KOHUEHTPaUWH M3 6€3BOAHON
coan. Jas npurotoBacnua 120 Ma pactsopa norpe6vercs 435 MI €o-
AW, YURTbHIBAsH, 4TO 3TA COJib NPH XPAHEHHH OKMCAAETCA 0 cyabda-
Ta, ec GepyT ¢ uzbpiTkoM — 460—500 M.

[TpoBeanTe OMBITH TaK e, KAK ¢ THOCYbpaTOM HATPUA, TONBKO
pACTBOP MOAATA Kaaus pasnefite B TPH CTaKaHa B CACAYIOMIEM T10-
psake: 60, 30 u 10 Ma u goBeanTe 06UMI 00DBEM 10 60 Ma BO BTO-
pOM H TperbeM cTakaHaXx. QcrajibHble OMepaLMu Te XKe.

XuMHyecKHe peakiH¥ OCYLLeCTBJASIIOTCS B JBe CTalHH.

9K10, + H,S0, = 2HIO; + K;S0,
9H10, + 5Na,S0, = I, + H,0 + 5Na,SO,

Jasi o6napyskenns cBOGOJHONO HO1A HCHIOJIB3YIOT UBCTHYIO peak:
HHIO ¢ KpaxMaJoM. [TocJie cinuBanus KpaxManbHOTO pacTBopa HOAd-
Ta KBJMS C CePHOI KHCAOTOR H3MeleHuil cHavana He Habaonaercs,
HO CIyCTsl HECKOJIbKO CEeKyHJ KHIKOCTb CHHeeT. AToro UHTEpBaAJAa
AOCTATOUHO AT PUKCHPOBAHUS Havajsa ¥ Konlla peaklnH.
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Htak, nepsas cepnst oumton nokasaga, yro y
JIHTOB ¢ MOBBILICHHEM KOHIEHTPallHH BO3pacTae-
CKHX peakuHii.

Bropas Cepus OMBITOB 1IPOBOANTCS B Tpex npobupkax
PaMH YKCVCHOH KMCa0TH. B mepeoit npoGupke 5 my YKCy
i (80 % -Hbiii PacTBOP YKCYCHOH KHCJIOTbI),
YKCYCHOR 5CCeHIti B 2,6 MJT BOABI, B TPETbeH — | wyy YKCYCHOR o
ceHiln u 5 MJa Boawl. [Ipu onyckanun Bo Bee npoGupxu nob:muarac_
BOMY YHCNY KYCOUKOB ILLHHKA yOexmaeMcsi, uto ¢ NOBbILIee y K(j}c{)-
LEHTPALNH CKOPOCTb peakuHn OYeT yMeHbIaThes (CkOpoCTD peaK:
UHH OHDEICATIOT MO YHCAY NY3BHIPLKOB BbACASIOUIErOCs B010poa)

OnpiThl MOXHO YNPOCTHTD. Buauaae upocaequre BbLACMEHUe 1y
3BIPBKOB BOMOPOAA B YKCYCHOH CCEHILUN, a 110TOM B STy Xe npo6up-
Ky NpHIEHTe BOAY — YUCHO NY3BIPLKOB YBeJTHUNTCS.

ITouemy c pasbansiennenm KoHueHTpauun CKOPOCTH PCAKUHH yge-
anunnacs? OObsACHeHHe JOMKHO HCXOEHTL 13 CBOHCTR BELLECTB, u3
HX CMOCOGHOCTH MOCHLAATD B PACTBOP YACTHILB, CIOCOGHBIE BCTYNATL
B XumHueckHe peakunu. CKOPOCTb PCAKUHH C IHHKOM 3aBHCHT oT
KOHLIeHTPalUK KHCJOTHI.

Ecau ckopocTs peaxiun Bozpocaa npw pasbaBrenun Kucmoroi,
T0 OYEBH.IHO, YTO NPOH3OLIAO YBeUUEHHE YHCTA ATOMOB (HOHOB) Bo-
A0p01a B pacTBope. A 3T0 Z0OJIKHO IPHBECTH K BeBoay,. uto Beure-
CTBa, ¥ KOTOPBIX C HOHHKEHHEM KOHIEHTPALMH pacTBopa CKOPOCTh
PeaKIHH He yMenbliaeTcsl, a yBeJHUUBAETCs, 06AAAAI0T 0COGLIMHU
cBoitcrBamu. OHu NOJAYUHJIH HagBaHHe cjaalbbix KHCAOT, weaouefi, co-
Jied, HanpuMep YKCycHas kuciota. B NEPBOW e CCPHH ONBITOR pea-
FHPOBAJI BEULECTBA, y KOTOPBIX € YBeNHUEHHCM KOHNEHTPALHH pac-
TBOPOB CKOPOCTH peakunn Bozpactaga. Cieg0oBaTesbHO, THOCYAbdAT
HAaTpUs, HOAAT Kajns, CyAbdaT HATPUST W CepHas KUCJIOTa OTHOCSHT-
Csl K CHJAbHBIM 3JEKTPOJNHTAM, A YKCYCHasi — K CJa0bIM.

IoxobHoe paccyxienue 1MocaC HAGMIOZEHHS ONBITOB MO3BOJHT
B JdajibHeflieM IHOIrOTOBUTD ydawuxca K BOCIPHATHIO TOHATHA
O CHIBHBIX W CJalbiX J€KTPOJHTAX.

CHJBHBIX 5

JeK

XUMRnye.

Pacrgg.
CHOI} 3¢¢e
« H-
BO BTopoii —25 M

2. 3aKOH eCTh 3aKOH

OGopyaoBaHue: TexHHUECKHE BeChl, PA3HOBECHI, NBA XHMH-
HEeCKMX CTakaHa Ha 50 mJ, Mpamop (KycoukH M nopoliok), pa3oas-
JeHHas codsHas Kucaora (~ 10%-nas).

OTeecbre Kycoukn mpamopa 0,5 r it TOUHO TAKOE 2Ke KOJHYeCTBO
nopowka mpamopa. Haqefite B isa xummueckux crakana no 10 M
pasbailenHoll CoiIsHON KHCAOTH. KHesioTa 10JKia GBITh TOUHO or-
MepeHa H B3ATa H3 0AHOH cKAAHKH. [ToMecTHTe cTaKaHbl ¢ KHCAOTOH
Ha 4allKu BeCOB W ypaBlsiiTe WX ¢ MOMOIWLbI pasHoBeca. 3aTeM, ne
CHHMAs CTaKaHBl C BeCOB, 106aBbTe OXHOBPEMEHHO B OAWH CTaKaH
NOpoWoK Mpamopa, a B Apyrofi Kycouku Mpamopa. OueBrIHO, 4TO
HCXOIHBIE MAaCChl BEILECTB B CTaKaHax Oy;iyT OjMHAKOBbI I B 00OHX
CTakanax OydeT MPOHMCXOAHTL OAHA H Ta K peakllHs:

44

CaCO, - 2HCl = CaCl, + CO; § + H;0

[OPOLIKOM MPaMOpa a3 BhlIS/SeTCH aKTUBHEE,
Ho B cTakaue CK\-‘CO‘IKaM” MpAMOPA. | -
em B CTAKAN® o oBeleHIs OMbITa MPOBepbTe (IPUIOARKMAs aptple—
B npouecc® :1[) ABHEIMH MACChl BEIMECTB HA UALKaX BECOB. MeM
THP) OcT;l(.;IFl;lgs ;;eﬁﬂ cTaHeT oqu;dlebIM, YTO CTAKaH ¢ KyCOYKar
HEKO :
M(I?aMOpa HQPEBeH\f:luBeilex;rs; g;):g:; COXpaHeHHs MacChi BEULECTB i€
Koneuto, o0 a)yllleecs: HECOOTBETCTBHE 0OBACHACTCS pASIHY
MPOHCXOANT: 4STO K’I‘e'{yE'HPlﬂ peakiHd B TeTepOreHHod —cucreme
Hoit  CKOPOCTE ag KueaoTa). B cTakahe ¢ MOPOLIKOM peakuus
(mpamop + LGOM{: ee, TaK KaK MPaMOP HAXONMTCS B M3MEAbUCHHOM
NpOHCXOAINT b'CE.ET 6ObLIYI0 N0IIAAb COMPUKOCHOBEHHS ¢ KHCIIO-
CocToRHK B Ky oukoB. [109TOMY B TMEpBOM Cllyyae BblgeJseTcs
Toi, ueM B BHAC Ky okcuaa yraepoia (1V). Tlo okonyanuu pe-
6o;1bme§ai2ﬁIMdeetuTllngB 5 060X CTaKaHax CTAaHYT paBHbl MeXIy
aKUKH -

coboi.

y

3. MU3meHeHHe OKPACKH NpH HarpeBaHkK

¢ MJ
O6GopylLoBaHnHe XHMHUIECKHE crakansl Ha 200 Jl/]l 5(;(')362113:
WITATHB € KOJbLOM M CeTKoil, ra3opasi ropeka, Kan[\g? , pa:
1eHHBIA pacTBOP Hoda B BOJE (GHEABO-X(QHT‘OF% g?‘e’;ap-'[‘oq_)eﬂbﬂoﬁ
) : mana. las atoro 0,
[1purotoBbTE PACTBOP Kpax k menoi
; y HOH BOABI. y
Tpure ¢ bUIHMM KOJHUYECTBOM XOJIOA )
MyKH pasoTpuTe ¢ HeboJ ‘ 1 ny
uéHHy}% Kau[jymy nepeHecuTe B CcTakKaH ¢ ropﬂll}%HﬁBOi%i)ﬁ(lligaxaH)
' 0JI
€ HEeCKOJIbKMX MHHYT.
W NPOKUIATHTE B TEUEHH " e OB
i i BOABI, 106ABbTE HECKOJIbKO MU
nagaeiite 450 MJ X0JIOJHOM BOABI, X $ 08
NPUTOTORJEHHOTO PACTBOPA KPAXMajbHOIO KACHCTEDPA, xopou;g pac_
MemiaiTe W MpHJeHTe 3aTeM HECKOJBbKO Kaneib paSGJBJI'E‘.HHI(Q) ﬂgm-
TBOpa voja. [losiBasieTcss xapakrepHoe cHHee 91<p.amuzii; i
KOCTb M3 CTaKaHa oTsefiTe B 1poOupKy H HarpenTe: oxpBO Oﬁpm_m:l
pa samertHo ocnabesaet. [Ipn oxJaxaeHHH HpOG)HpKH )l}lm() 13 104
KpaHa clHee oKpalliBaHue Nosipjasercs BHOBb. OURIT MO
PHTB.

4. OpHu u Te e pearupyolue BeujecTsa
06pa3yioT paiTBOPLI PA3INMUYHONW OKPACKM

O6opynoBaHue: TPpU XUMHUECKHX CTaKaHa Ha 1(1)?1;\1.2, c;:eli;:
AsiHHas nanouka, 0,02 M pacTBopbl X10pHjia xenesa ( CO'IbPXJI()-
HHIa aMMonHMsi, 3 M pacTBop poiaHKWIa aMMOHHs, CyXas €O/
pHIa aMMOHMS. e

Mloisi yeneuiHoro rpoBefeHust ONbITA CAELYeT CTPOro o610
VKa3aHHbIe KOHUEHTPaLWH pacTBOPOB. '
. aopula

Caefite B ctakane / pasnele 06bembl 0.02 M paCTBOPOf; Xacg.m[;
Kegqesa (111) u popanuna ammonus (no 20 mar). O6pasyerca p
pososoro ugeta.



[onosuny nonyuennoro pacreopa
I B crakad 2. K XMIKOCTH B cTakade 2
3 M pacTBop ponaHHAa aMMOHHS 1O H3MEHeHUS OKpacky e
JKuaxocrs U3 GiefiHO-PO30BOH cTaHOBHTCS Kpoeaso-KpaC%O;TBUPa.

Otaefite MOMOBMHY MoJyYeHHOro KpPOBaBO-KpacHorg pact
B cTakan 3 u no6aBbTe Tyna KPHETAMIHKH XJT0PHAZ aMmonpg lljlopa
LeCe pacTBOPEHHS COIM MOXKHO YCKOPHTb IHEPTHY HEy HOMew nnal
€M CTeKJIsiHHOH maJgoukoii. [Tpoucxoant oGecuBeyrBanye
B cTakaHe & (a0 GaeiHO->KeNTOro).

ConocTasbTe 0KpPacKy BCeX MOMYYeHHbIX PacTBO
JIMUHE OKPACKH XHAKOCTEH B CTaKaHaX NOKaxKeTc

€CJIM y4yecTb, YTO B HUX IMpOTeKaeT OiHa
peakuusi

nepedeiite y,
: o CTa p
A06aBasfite (o KaHg

emHBaHH_
Pacteopy

PoB. Peskpe pas-
fl ynnumenbﬂbm,
H Ta xKe 00paTtumag

FeCly + 3NH,SCN = Fe(SCH), + 2NH,C|

Beutectso Fe(SCN), — poaanut xeiesa (1) — o
uBer. OObsicHsieTesi 3TO  CMelleHHeM
BCJICHCTBHE W3MEHEHUs KOHUGHTpauuil pearupymomux BellecTs,
O cMeuleHHH PABHOBECHS B TOM MAH MHOM HAUPABJIEHHH MOXHO cy-
AHTb 10 YCHJICHHIO HAM 0CTA0MeHHI0 OKPACKH peakimHOHHOM CMecH.
B crakane I cawnau oyenb pa3baBsieHHEI® PACTBOPHI, KOHLIEHTpAaus
obpasytomedica conn Fe(SCN), sesHauutcabha, N03TOMY pacTBOp
npuoGpeTaeT Po3oBYI oKpacKy. B crakaue 2 PacTBOp CTAaHOBHTCS
KPOBaBO-KpAaCHbIM, TaK KaK yBedHYeHHe KOHHEHTPALHH HCXOAHOTO
BeumecTsa (B AaHHOM cayvae NH,SCN) cmemaer paBHOBECHE B CTo-
POHY IPSIMON peakuuH H KORLEHTPALUs COH Fe(SCN); Bospacraer.
B crakahe & yenndenne KoHueHTpauun npoaykTa peaxnny NH,Cl
CMellacT paBHOBECHe B CTOPOHY 0OpaTHON PeakLuM, KOHLeHTPAIHS

cosmu Fe(SCN); ymenbinaertes, BeaeacTBHe yero oKpacka pacTBopa
CTaHOBUTcH OJenHee,

MCeT KpaCHHf
XHMITYRCKOI0  paBHOBeCHs

3. Karanutuueckoe geictene okcupa mapranya (1V)

O6opyaosanue npoGupka, nyuunka, 3%-Hhiil pacTBOp lle-
POKCHAA BoAopona, oKcua Maprauua (IV).

Haaefite B npo6upky 2—3 ma 3%-noro pacTBopa NepokcHia Bo-
A0poda H MOAHECHTE K OTBEPCTUIO MPoOMPKH TAEKWYI0 JdYyUHHKY
OHa He BCIbIXHET.

Bunecute B MPO6GKHPKY HECKOJbKO KPYHHHOK OKCHAA MapraHua
(IV) u noanecnre Bropuynyio TJACIOILYI0 NYYHHKY K OTBEPCTHIO NPO-
OMpKH: TJeloulasi AYYHHKA BenbixHBaeT. B wem npuunHa HaGaolae-
MOTro fBJEHHs?

1araercs
[epoxena Boaopoaa — coeunenye Henpounoe, OHO pa3AaraeTc
C BbIAENEHMEM KHCJI0POZA:

2H,0, = 2H,0 + 0, 4

o % THAY
Peakuus passoxenns nepokcuaa BOROpPOAa OTHOCHTCS K 'Tc1(;-
peaKiHi caMooKHuC/IeH si-CaMOBOCCTaHOB I eH s, [TpH 0BBIUHbIX YC!
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Kanv'lﬂn)

eT QUEHb MeAJCHHO. BpeaeHue Kartanusaropa

¢ M
npolec CKOPSET €ro.

oT :
pusiX 3T pranua (IV) ¥

okcHaa M2 -
jouyMe OroHbKM Ha caxapHo# ropke
a -

o Mot e: xepampueckas ILINTKE, TPEHOXKHUK, u(pap
; " Crex ' . 4 axapHbii Ite-
Ooop> Jofxix cTeKJsIHHAA TaJoyka, AYy4HHKa, CijxrdeI:;g | ne-

opone qag)OeMa (’H!) fosiyyeHnblil B pe3ybiaTe 1POBEN
X . 3
oK. OKCIZ | |

: ByakaH Ha cTOgE». ‘ © 0+ ocenna xpoma i,
T Ha TeXHMUCCKMX BCCax iz xpowe (111)
Bame oro caxapHoro necka (ayuue caxap 1)

9.3 r cyxoro MEJK O e boposs exapiof Y0t

*TBA B C .
. W BellecTBa ph o VIO CMCCh H3
epene’ meMseTu‘aﬁTP CTEKASHHON NAJI0UKOH. [Tonyuenny
eMelanTe
TeApHo TEP

€CKYI0
i Ha acOecTHPOBAHRYIO CETKY (I-IJI[;I Ha Kep.:fsm%qnecgre
CHIfIbTE ropK(,z,[emeHH\-'lo Ha JeMOHCTpPAaUHOHHLIK CTOJEK. ]m.nep_
nJmTKY).{;geKompo'e ppeMsi TOPALILYIO JYUHHKY (mo I]Oﬂr?gf;ieneHHoe
- > l 7 2 &l
. Q>lzqentcb}<p) focJe uero JyyHHKY yGepure. [Tpoucxoiut
Bbl ’ vit
ac pe cMecH. } .
deKaﬂHBi}&)c’pemHee IpOBOANTb B 3aTeMHEHHOH KOMHaTeC: C)ﬁguﬂ—
8{11051;01 TrOf. TAK Kak B moMeLienud Oyner oluyma’r::BHO e
E)QI;LCCKME 3alax ropsluero caxapa. B)Aaal:(};OpMH%[];I§§e§§I{OCTu OKnc-
' 3aropeTheCsi) i
51 (a MOXKET Jaxe H : 2 x ' Kata
J:E;me(a okcuna xpoma (I11). Jlerko yGennrbes, qgglmgasg);cﬂ
‘OFOHbKH» B oTcyTeTBHe OKcHAa xpoma (IlI) He Ha

VIl. CEPA
1. BenbillKa CMECH LiMHKa W cepbl

O6GopynoBaHue MNOPOWIKH HLHHKA H c'epu cgehpﬁzlguol:;igz
pa3GaBiienHas coIsHAs KHCAOTA, KYCOK ac()ech, B:a pas
AJAHHHAS JyunHKa, npobGupka, dapdopobas LT’_Vﬂ, .

OHHT aydille TPOROAWTL B BEITSIKHOM uIKady. R

Orsecbre Ha Becax 6 r mopowika IHHKa H 31 cep 0 e
CwmewmaiiTe HHK W cepy B (pap(poposovi cTyNKe W HacCBIIb )

i oK acbecta (MaH KecTH). ) } i
rop!}{i():rpﬂeiﬁszéﬁer Ha oAHéM y4yacTKe JIHHHOH ropumélsnofgz)ql(mcis;n::
T1poHCXOAUT CHibHAS BCTIBILIKA U 0OpasyeTcst Gedbit 110p 3
duia uKHKa:

Zn 4+ S =1ZnS
Zn — 2~ = Zn*t | Tpouecc okucnenus
S 4 2¢~ =S [Tpouecc BOCCTaHOBJEHHS

B Tom, uro o6pasosadicst CyJabpHI UHHKA, A€rKO yf)f’;l:rzt%aﬂﬁ
onbire. [lovecture Gesblii TOPOLWOK B MPOGUPKY H MpHIEHT O'fe © BbL-
JEHHYIO CONsHY10 KHeaoTy. [lopoliok pacTBOpsAeTCst B KHCAA
Zedennem cepobojopona (sanax!):

7nS + 2HC! = ZnCl, + H,S 4



2. Yrons K3 caxapa

OGopyaoBaHue: caxapHas nyipa, KOHUEHTPHPOBayy.
Has Kucaora (p — 1,84 r/cm®), IBa XMMHYECKHX CTakana nod;i ol
1530 mJ, MeH3ypKa, CTeKJsHHAs MajgouyKka, Beck, PasHoBecyy 00—

Oteecbre Ha Becax 30 r caxapHoil nyapw u nepesecure ee
mMyudeckul ctakaH. OrMepbTe MeH3YpKo# 12 ma KoHuemrpnpoBaE:i i
cepHoil KucaoTel. OCTOPOXKHO cMelllalite B cTaKkaHe CTeKJISHHO| }:1(3”
JIOYKOH caxap ¥ KHCJIOTY B KalleoOpasHylo maccy (cTeragHuy ng-
JOUKY TOTHAC BbIHbTE W NOMECTUTE B CTAKAH C BOjo#). Uepes gekq.
TOpOe BPEMSs CMech YEPHEET M pasorpeBaeTCsi, H BCKOPE M3 cTakayg
HauMHaer BbIIOJA3ATb [OPHCTas YrodbHas macca.

O6yranBanue caxapa (M APYTMX YIJIeBOIOB) CepHOi KHCIOTOH
0613ﬂc§ﬂe1‘ca OKHCAUTEAbHBIMY  CBOMCTBAMM  KOHLIEHTPHPOBAHHojf
CePHOH KHMCJIOTbI, BOCCTAHOBHTENeM sIBJISIETCS YIMIEBO; Npoliece k-
30TepMHYeCKHIl:

9H,S0, + C1,0y,Hyy = 280, + + 13H,0 + 11C + CO, 4

Brraeasiiotyecss rasbl 4 Mapb BoAbl BCOYUYHBAIOT YTrOJLHYIO MAacC-
Cy, KoTopasa fnoaunuMaerca B CTakKaHe.

3. Buibpoc 4epHOM Macchi

O6GopyaoBaHue HUTPOAUWIHH (AQPQ- WIH OPTO-), KOHLEHT-
pupoBaHHas cepHasi Kuciota (p — 1,84 r/cm®), yakuit dapdopo-
BbIfi CTakaH, CTEeKNsHHAA NaJouKa, 3JeKTPOILTHTKA.

OnbIT NpOBOAMTCS B BBITSKHOM wIKady.

B crakaHe MpHroToBbTe CMeCh HUTPOAHMJIMHA K CEPHOH KHCIOTEHI
B BHAE I'YCTOH NacTel, MoMellkBas crekasnnoll magaouko#. Kucaory
npuiuBafTe MaJbEIMY [IOPUHAMY, NACTa NPHHHMAET TEMHO-KOpHYHe-
Bblil uBeT (OpTO-) HAM CBETJAO-KopuuHeBw#d (napa-). CraxkaH co
CMeChbl0 MOMEeCTHTE Ha 3JEeKTPOIJIMTKY H MejjleHHO Harpepaute 10
NOABJEHHS KeJNTOro NbMKa. Kak ToqbKo AbIM cTaHeT ryiie, NpUBJIE-
KHTe BHHMaHHe yyalumxcs, uTobbl 3aQMKCHpOBaTh MOMEHT BhIOpoOCa.
BriGpaceiBaeTcsi yephasi Macca B Bude OGropesuiero craoaa (1axc
JdoMaercs).

Hpouecc 06bsiCHAETCS CHIBHBIMU OKHCJIHTEAbHBIMH CBOHCTBAMU
KOHLEHTPHPOBAHHON CepHON KucaoTsl (MoA06HO TOMY, Kak Nnpu 00yI-
JHBAaHUM caxapa). XMMHUYECKHl npouecc B CyMMapHOM BHIE:

CeHy(NO)NH, + H,80, = 6C + N, 4 + SO, } + 4H,0

BOCCTAHOBHTE L OKHCANTE. b

Buiieaswiunecs rase: asor, okcua cepbl (IV) n napn BoAbN A€
JAKT YrONbHYI0 MacCy MOPHCTOH M JEerKoi.

Tocae onbita uepHblil Ge3BPeIHBbIl MPOIYKT — YepHywo Macce
yiaauTe WM pasorpuTe ¢ oandoil M MPUroTOBLTE uepHylo MacasaHyIo
Kpacky.
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sKHIKEHHE oKcHpa cephl {tv)

mC ] .
oBaHHE CyJbQHUT HATPHA, KOHIlEeHTpHpouBauuas cep
o6op yﬂ(p 1 84 t/cm®), NaKMyC, OBapeHHas COilb, JIEL, 1pH-

R

nas Kucﬂoggqueﬂm okcupa cepol (1V), U-o6pasnas cTekAsHHAsA
G6op AAf

’ CKHil CTaKaH.
Tpy6K2, KxUMHYe WGOp ANA TOJYYEHNs okcuga cepol (IV) (puc. 17).

en . .
CobepHT 500 MJ HOMECTHTE ABE-TPH MOKKH cyabpura narpus,
B koJsby 12 OCTOPOMHO HaNOJHUTE CEPHOA KHCIOTOH. K ra-

BOPOHKY . .
Kaneﬂbﬂﬁ)’;% Tpmee oT npu6opa NpHCOeIMHUTE U-o6pasuyio CTek-
300TBOA Y

nsHHyl0 TPYOKY.
[TpuroToBbTE
AJn cHera u OiH

OXJAAIUTEABHYIO cMech (2 YacTH TOJUEHOro Jib1a
y 4acTb NaCl), HalloJHHTe €l XHUMHUECKHH CTaKaH
norpy3nte B Hee U-o6pasnylo TpyOKy.
! [MosyynTe OKCHI CEPEI (IV), 0CTOPOXHO MO KauisiM 11pHinBas
10Ty K CYJbQuTy HaTpHS:
cepuyio KHCJOTY J
Na2SO3+HQSO4—_—NHQSO4+ 502 T +H20
Cobepute puinensonmiics oxeua cepsl (IV) B U-o6pasnyto Tpyo-
Ky. YKe yepes 10—15 mun B TpyOKe HAKallJHBACTCS HEMHOrO OKCH-
na cepbt (IV). ' ‘ ' r
BuiibTe U-06pasnylo TpyOKy € KHIKUM OKCHIOM Cephi (1V) u3
oxaanuTe bhoil cmecH. KHAKHY OKCUIL Cephi (IV) HauyuHaeT KHUICTb
(dcnapsTbest). Kunenne yCHJAMBAeTCs, €CaH TpyOKY TIOMECTHTb Ha
JIA{OHb. i , ) _ )
Ocrapmyiicss KUIKuli okcnp cepol (IV) BhilenTe B CTAaKaHTHK
¢ BOXON W MCHIBITAHiTe PACTBOP CHHHM JIAKMYyCOM; OH OKpalllUBaeTCs
B KpacHb# LBET:
802 + HQO = H28O3

TIpu pacteopenuu okcuia cepbl (IV) B Bose 06pasyercs cepHy-
cTas Kncenota. CepHUCTas KHCJI0Ta — COeIMHeHHe HempouHoe. Oua

Puc. 17. Tlonyuenne okcupa cepsi (IV)
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CYUWECTBYCT TOALKO B BOAHOM DACTBOPE. HO W HaXoasce B
Ofra YACTHYHO Pasiardercsi na OKcua cepor (IV) u Boay.

ch.w BBLANTL OKeu cepbl (IV) B pacreop dyKenna, 1o noc
HIif oGecuBeTHTCS 1 o6paiavercs bykentcepnucras )
4XTUB Ha aaAblernibl (HuOIeTOBO-KPACHOC oKpawyg

paCTB()pQ'

Te-
KHCToTg pe-
dHue),

5. Usrotosnenue cKynentypel

OBopyioBaHue: cTakaH, J0KKa, ABE-TPH CTaphle nuacryge.
COBble HFPYIIKH (HEOOALIIOrO pa3Mepa H nodble BHYTPH), may
AN HACTOALHOIO  TEHHHCA.  JCHKONAACTHIPb,  WoKenpj n .
2CaS0, - H,0. Bazeaus. ne

OcTOpOXHO PasbeiHHUTE MO WIBY TACTMACCOBYIO MIPYILIKY oy
MSUHKH Ha ABC paBHbIe HacTh, CMaXbTe KaKAYI0 HOMOBHHKY napyy.
PH Ba3CJHHOM, A 3aTCM CKACHTE WX .JefikonaacTbipeMm. ocTapup of.
BEpCTHE JAst 3AIHBKH TOMYYCHHOI QopMbI THICOBOB Maccofi.

HacwbineTe »xKkenbifi runc 8 cTakal (man B YalKy) U 100aBIsiire
K NeMy. BCe BPEMS NOMEWHBAS. XOJA0AIVIO BOAY¥ 10 o6pasobanus
daCChl, HallOMHHAWILEH cMeTaHy.

3aaeitte 310l Maccoii MPHIOTOBACHHYVIO dopmy. Uepes 20 mun
PACKAGHTC NIPYLIKY HAH MAYHK 1O IWBY H BbIHBTE TMOJYYCHHY I
«CKRyaAbnTYpY». Ona OyIeT TouHOH Komueli opurinadga.

JKOKeHblll THIC MoAYYalT NPOKATHBAHMCM NPEPOAHOTO PHICA
CaSO, - 2H,0. Ipu 910M yacTHUHO TepsieTcs BoIa (aerfiiparaums).
Ilpn samewnsanitn XoKenoro rHiCa ¢ BOAOH IPOHCXOLHT oGpaTHbiii
pouece — rMpHCOCIAHHEHHE BOABI € BbiZledCHHEM TENAOTHI (rHApaTa-
LHs). ITOT 1POLECC COUPOBOXKIAETCS oTBepeHHeM BTCH macchl.

[Moayuennbie u3ieaus MoxHO packpacuth. [1asi 3T0ro Jdyuyile uc-
NOJMb30BaTh KPAaCKH, KOTOPbIE HPHTOTOBHAN CaMH vuaunecs. Ha wa-
PIKOB #0AHO COOpaTh MOTCAH MOJEKYA. s 9TOro B MAYHKAX JC-
JIA0T COOTBETCTRYIOUIHE OTBEPCTHS, B KOTOPbI€ BCTABJAAKI CMa3aH-
HbI® BA3€JHHOM HCPCeBSIHHDIE (METATJAMUCCKHE) MAJOUYKH.

Vill. TEOPUSA DNEKTPONMUTHUYECKOM OMCCOLMALIUM
1. Xmmuuecknii cnekrp

ITpoBoAst 3TOT HeCHoKHbIH NO BBIMOAHEHHIO ONBIT, Yuanuiecst 0y-
AYT HaOJioaath 06pasoBatie IPKO OKpALIEHHBIX 0CAKOB H pacTBO-
poB. ONBIT 3HAKOMHT YYALLHXCH CO CBORCTBAMI HEKOTOPHIX BCHLECTD
U SIBASIeTCH XOPOLUeHl TPeIHPOBKO® B COCTABJACHHII HOHHBIX YPaBH =
il peaxinit oGmena. _

OGopynosanue: wmrarus aas npodHpox, HPOGHPKH ((.3 ”“:)'
AHCT Gesoli Oymarn, pactsopbl xaopria xeaesa (I11), noania Ka-
JH5, poAalnia Ka.dud, XIopHia 6apus, xnopHja ko6aabta (II): Xpo
Mara Kaaus, cydbdara Hukedsi, cvabdara MeiH. FHAPOKCHIA ha
Tpus, 25%-HbIil pacTiop aMMuaka.

«
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b 1pOGHPOK. WMOMEILEHHBIX B LITaThE, caefiTe nonapHo

B me(Tb,ac~1~n()[)b1: R 1epBylo — xiopni xeaesa (I1T) u poranua
caedyonHe lo VIO — X#0pHiA GapHa H XpoMaT Kadusl. B TPCThio —
kaaus, BO BTerE)ﬁ i THBPOKCHA HATPHS, B UETBEPTYIO — CyilbpaT Me-
cyandat H“h.{m HaTpusi, B MATYI — CyJab(aT MCIH W PacTBOP aM-
ap i FlliPOK‘l) B WwecT¥io — xjaopua kebaabrta (1) B poranua ka-
snakd (r_.qeu.re, BHHMAHHE HA FaMMy LBeTOB I0JyYeHHBbIX OCAILKOB
ausi. OOP2 4 Ha NoidOpaHa Mo LBeTaM COJHEeYHoro cluexrtpa. Mdas

0B; 0 S
i pacg:(?[;onocraB;wmm LBETOB PAcnoNOXUTe 32 WITAaTHBOM Oesbiil
ayvuul }

1 ByMarh.
J"Lll‘lggncxo:mume LBeTHLIe peakLul 0OMeHd MOXKHO OTPa3HTh Cie-

AVIOILAMH ypaBleHHSIMH!

’ FeCly + 3KCNS = Fe(CNS), + 3KCI
BaCl, + KoCrO, = BaCrO, | + 2KCl
NiSO,4+2NaOH=Ni(OH), | 4-N2a,S0,

CuSO, + 2NaCH = Cu(OH),} + Na.SO,
CuSO, + 4NH; = [Cu(NH,),]SO,
Cu?t + 4NH,; = [Cu(NH,),]**

CoCl, + 4KSCN = KJCo(SCN),] + 2KClI
Co?* 4 4SCN™ = [Co(SCN),J*~

[Tponeccol B nATON 11 WecToll MPOORPKAX CBSI3AHbI ¢ KOMILIEKCO-
o0pazoBandeM. [Ipe;utoxXuTte yyalumcs cocTaBuTb No NpHBEIEH HBIM
MOACKVMSIPHLIM  YpaBHeHHsM MOHHBle YpaBHeHHs peaknuuil. Quelt
3HAKOMHT HX CO CBOHCTRAMH HEKOTOPBIX BEUIECTB U ABJISETCH XOPO-
WeH TPeHHPOBKOH B COCTaBJIEHHH HOHHWIX YpaBHEHHH.

2. CunbHbil nobexpaer

O6Gopynoranne: ucTtouHHk Toka (2—4 B), rajbsanomerp
(WKOABHBIA ¢ LIYHTAaMu), ABAa YrOJAbHBIX 3A€KTPO1d, BCTABJEHHBIE
B QaHepHy (KapTOHHYIO) IMIOCKYI0 KPBIIKY, BOCEMb XMMHUECKHX
CTaKanoB emrocrbio Ha 50—100 wma, 0,5 0. pacTBopBl COJMsIHOMN, VK-
cycoli u GopHoil Kucdor, FHAPOKCHAA HATPHSA, aMMHAKA, XJOPHUAA
Kaausg, anerata HaTpus.

HMHYECKHE CTaKaHbl HAMOJHUTE pacTBOpaMH, pa3GHB HX Ha TPH
PPYNMbI: KHCAOTHI, OCHoBaHHs, conud. CoGepute ycTanoBKy. ([Tofo6-
Hasl yCTAHOBKA 1pUMeNsTAach NP H3YYeHMH TEKTPUYECKON MPOBO-
AUMOCTH pacTBOpPOB.) ITpyu nocaeaoBaTe bHOM NOTPYXKENHH 3JEKTPO-
AOB B pacTBOpH hnabuiogaercs pasfAHuHOe OTKJOHEHHE CTPedKH
FainBanoMerpa. Yem cusbhee MEKTPOJSTHT, TeM Ha GoJIibliee YHCIO
ACNCHUIT OTK.J0nHTCS CTpedxa, TeM 3TOT JAEKTPOJUT HMeeT O0.b-
VIO CTenent saexTpoauthueckoii Inccounanms. B xoie onbiTa
SIRKTPOAB Mocse KaXa0ro 3;1exTpoanuTa HeOOX0AUMO IPOMBITL B BO-
A€ W BhIcymINT duIBTPOBAABLHOE GyMaroil.

4 OCHOBAHHH OMBITOB MOMKIIO MOMPOCHTL YUalUMXCA pacrpeze-
IATh KHCAOTH, wiesouy o COJIU B IOpsiiKe YMeHbLIEHHS CHJbl 3AKT-
PonuTa y O0BACHUTbL HabJaloJaeMble 5BJACHHS.
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3. fipkmi Hakan namnel curHanusmpyer o6
obpa3soBaHun conu

E) OopYIloBaHHeE VCTAHOBKA 14 HIATOCTPAUNU 310kt
CKOM MPOBOAHMOCTH, B2 XUMHUECKHX CTAKAHA, KOHI.leHTp}{p()Baque;
pacTBOp aMMHaKa. 2 1. PACTBOP VKCYCHO# KHUCAOTHI, ALk

B XHMHYECKHE CTaKaHbl 10 '/o 06beva HatelTe pPactBopw 3
aKa M YKCVCHOH KHCJOTH H NPOBepbTe UX 3.I€KTpHYecKy 1o npogﬁ,“”'
MOCTb ¢ NOMOILBIO JAMMbl HAKaauBanus (puc. 18). o6a ICKTPON JH:
caabuie. OcTaBbTe B 0JHOM CTakaie SAEKTPOIbI U MeIaeHno Ir)x ' I?Td
BafiTe K pacTBOPY COAepPIKHMOE IAPYTOro CTakaua: UUTh :1axmb|pg‘:;:
ropaeTcs, YTO VKa3biBAaeT Ha MPHCVTCTBUE CHUABLIOrO 3JIEeKTPOJIIra
B nanuom cayuae nosiyyaercst CHAbHbLIH SJCKTPOJIHT — alleTar gw-
MOHMS: ’

CH;COOH ~+ NH,OH = CH,CO0~ 4 NHj 4 11,0

OnuiT MOXKHO HCMNOJAb30BATE [pH MNPOBEIEHMH BHUKTODHHM. Yya-
HeCsk I0.KHEI OOBACHHTD, MOYeMy JTaMMOuKa TPH CAMBAHHYU pac-
TBOPOB 3aropaeTcsi sipye.

4. TMonyuyeHne cuHelt Kpacku (nonyuenne 6GepnuHcKOI nasypm
M TypH6yneBok cuHu)

O6opyaoBanmue: pacTBopbi Xaopuaa xeaesa (I11). cvabdarta
xenesa (I1) (uau comm Mopa). rekcauuano-deppara (I1I) ka.us
Ks[Fe(CH)g], rekcaunano-deppara (11) kaausi K [Fe(CH),|. coasnoii
KHCJIOTBE, J1Ba XHMHWYeCKHX cTakaHa (rmo 50 wmu).

B oxuH u3 crtakanop Hajdefite Ha '/, o6bema pactBop Xxaopa
xeqesa (II1), noakueanre ero HEGOJBIIMM KOJIHIECTBOM COJAHON
KHCTOTHLI U 3aTeM ﬂpl‘lﬁaBbTe HEeMHOro pacrtsopa rexcaup[au()-(peppa_
ta (1) kaaus K [Fe (CH)s). Brinazaer kpacuBbiii TeMHO-cHHNI 0Ca-
0K GepiiuncKo#l naszypu. Bo Bro-
poii cTakaH HajciiTe 11a '/5 00 b-
eMa pacTBop CyJqbara xejdcda
(1) u upunefiTe K HeMy HEMHOFO
pacTBopa rexcauuMaHo-geppara
(I11) xaaus Kz[Fe(CH)s. QOG-
pasyercsi OCREOK TypHOYJCBOH
CHHH.

Peaxunn o6pasosaius 0cp-
JHUHCKOH aa3ypn u Ty prOy.TeBoH
CHWH  LIMPOKO HCIIONb3YIOTCH B
anaAuTHYecKo# xumpH Aas OT-
KPBLITHUA HOHOB JKeJje3a:

4FeCl; + 3K,[Fe(CH)] =
— Fe[Fe(CN)gls + 12KCl

Puc. 18 lloayuenve cHabioro 3MEKTPO- GepanHcKas
JdnuTa M3 c1abnix Aa3vpb
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4Fe3* 4 3[Fe(CN)J'~ = Fe [Fe(CN),],
4FeSO, + 2K[Fe(CN);] = FeFe(CN)q, + 3K,SO,

Typuby.iesa
CHHb
3Fe*t + YFe(CN)e[*™ = Fe [Fe(CN)
BepAHHCKas nasypb fBJAETCS O1HOH 113 Hanboaee pacnpocrtpa-

peHHbIX CHUHHX KpacCok.

5. flynsBepu3aTop CO3[aeT «MapCHAHCKMI MeiH3aM»

(onbiT-wyTKa)

O6GopyRoBalHe: JMCT [JA0THOMN (w{goﬁ 6ymaru 6oJabLIoro
dopmaTa, Kapaniall, KHCTOYKA WJIH BaTHbIH TaMioH, ulebE:epu:aa-
Top, ABa GMOAUA, pas6aBJ/ieHiibie pacTBOphbl xJAopuia xeaesa (I11),
cyibdata Meid W rekcaumano-geppara (1) Kasus K_llFe(uCN)g].
" HapucyiiTe Kapan1auwoM Ha jucTe OyMarn «MapcHaunckuH med-
32> (PUCYHKY MOXIO aTh H HHOE HasBaHHe). Pucynok 1o/xen
6uiTh enBa 3aMeTHbiM. ChienyeT DOMINTE, YTO B OKOHUATEJLIIOM BUile
neliza) HoJKeH OBITb B KpacHO-OVPbIX, CHHHX H O€ibiX TOHAax.

[Toc/ae BBIMOMHEHHs] PUCYHKA aKKypaTHO MpOMHTalTe PacTBOPOM
cyAb(#aTa MCAH (TIPH HOMOULH KHCTOYKH HJIH BATHOIO TAMIMOHA) Te
YuacTKH JIHCTA, TIe, M0 3aMblcidy aBTOPa, UBET 10JxkeH ObiThb Kpac-
HO-OypbIM. W pacTBopoM xjopuaa :kKeqaesa (II1), rie user 10/xeH
ObiTh CHHUM. [laliTe PHCYHKY BBICOXHYTb, HAMOJHHUTE NYyJJAbBepU3atTop
pactBopom rekcanuato-deppara (1) kaana KJFe(CN)] n o6pabo-
TalTe UM pHCYHOK. llepea 3puTe.siMM MpelCTaHCT «MapCUaHCKHE
Hefizaxs.

B namHom ciyyae HCUOJBL3YWOTCs IBETHBIE peakLuu:

4FeCly 4 3K [Fe(CN)s] = Fe,[Fe(CN)s}, + 12KClI
] TEMHO-CHHHIA
4Fe** + 3[Fe(CH)gl'™ =Fe[Fe(CH )k
2CuSO,; 4 K [Fe(CN)] = Cu, [Fe(CN);] 4+ 2K,SO,
Kpacno-6yphiit

2Cu** 4 [Fe(CN)J'™ = Cu,[Fe(CN),]

6. Bonwe6Hmii KYBLUMH

(63}?1(2)0 [}2;/ LL(() BaHHe NATb CTAKAaHOB, HeNPO3PayHBH KYBUIHH
1hHis) » KapboHaT warpus, ruapocyibdat watpus (Cyiabdhat amMmo-
> PacTBop genongpranenna.

5O BTg;gng Crakain romecture 10—20 mr ruapocyabdara HaTpus,
CKOMbRY KaHO(-IUJIbK‘(')‘ Me KapGonata HaTpusi, a B TperTnit — He-
CTaKaup e;l‘”b pacTsopa denoadraaenna. Herseptoll v nATHI
MpHedire rlr)o lHaSHal{%‘HbI 2419 sdderTHOCTH onbiTa, Bo Bee cTakanmb
POCYbhaToy | MI BO/bI, 4TOGLI PACTBOPHINCH COIH. Crakau ¢ rua-

1aTpusi HezaMeTHO Aas 3pHTeTeil oTMeThbTe. Bosbmute
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UHCTBIA KYBLIMH H HaJedTe B HEro BOLY H3 BOAOHPOBOIHOIO Kpay
Haijiee B0 BCe CTaKaHbl MOPOBHY BHLIEHTE BCIO BOIY W3 KVBUIMKZ 3';1_
TeM TOJbKO H3 YETHIpeX CTAKaHOB, OCTaBHB Kak OBl ¢Jiyuaiino cTéKad-
c cyab(paToM HaTpUs, BJIUBaliTe BO1y B KYBIUHH. 3aTem BbmeﬁmH
BHOBb W3 KYBIUWHA BOJY B UeTblpe CTaKaHa: Boja Oyler vike ok ;e
LieHa B MaJHHOBhIH uBer. Toria BblLIeHTe YXKe BCe OATH CTaKaHop
B KVBIIHH. [Tocle HeMPOLOJKHTEABHON HAY3bl pasielTe poiy
KYyBUIHHA 110 CTAKaHaM, H OHA ONATh CTaHeT OeCUBETHOH. :

OumT 0cHOBaH Ha ruapoanse codeil. Kapbonart vatpus s Pe3ydp-
TaTe ruipo/iu3a o6pasyeT LIeJAOUHYIO Cpely, NOITOMY pacrgop’,«be_
HO(PTANFEHHA OKDPACHACH B MAJHHOBBIH UBeT. PacTBop ruapocyap-
dara naTpus uMeeT KHCIYI0 cpely. Takum o6pasow, B KHCIOH C{)e,le
BHOBbL 00GecuBeTnacs dpeHotbTanent. TTocae HeOHOKpaTHHIX ynpax-
HeHWil ONLIT MOXHO 10BeCTH L0 GOMAbLIOrO COBEPLICHCTBA.

H3

7. Heob6uiuHoe B3aMmofercTeMe NOPOWIKOB
METannoB ¢ pacTBOpamMH conei

OGopynoBauue: aBe IPOOHUPKH, FOPEIKA, KOHLEHTPHPOBAH-
Hble PACTBOPbI XJAO0pHIa adOMHHHA H (ocpara Ha1pus, HOPOUIKH
MATHHSA U aJI0MHHHSA.

B nipo6upky / Haaeiite 10 '/, 06beMa KOHUEHTPHPOBANHBIL pac-
TBOP XJOpUAA AJAIOMHHHS, @ B TMPOOHPKY 2-— KOHUEHTPHPOBAHHBIH
pacTBop docpara natpus. Jlo6apbTe B npoBupry / HEMHOIO HOPOLI-
Ka MarHusi: BHIAEASIOTCS 1Y3BIPbKH BOAOPOARA.

B npo6upky 2 no6aebTe HeGO.IbII0E KOJHUECTBO 110POLIKOOOPA3-
HOTO aJIOMHHAA M HarpefiTe peaklUHMONHYI0 CMeCh 10 KHIEHHS.
B stom cavuae Takxe HadJ0aaercs BbIAeIeHHE BOAOPOIA.

B ueM MpHYHHA CTONb HeoObluHOro B3anmoieficTBhs? Belb. Kak
NpaBHAO, NPH PEaKLUHH METaAI0B ¢ PACTBOPAMH CO.eH BOAOPOL HE
BoiAedsieTcs. OGBACHHTb 3TO YUaLMMCsl MOXKHO Tak. XJopHi a:lio-
MBHHMA H GochaT HATPHA B BOJIHOM PAaCTBOPE THAPOJH3YIOTCH. Xa0-
pUI aJIOMHHHs KaK codb, oO0pa3oBanHasi CaaleM OCHOBAHHMEM
M CHJbHOI KHCJIOTOH, MPH FUAPOJIH3e CO31deT KHCJIYI0 Cpely:

AICI, + HOH= AIOHCI, + HCI
O6pasyoulancs KHeJa0Ta B34UMOJEHCTBYET C MATHHEM:
Mg + 2HCl = MgCl, + Hy ¢
docat naTpuA UPH THAPOJH3E HaeT LIEJIOUYHYIO CPEeaYy:
Na,PO, + HOH= Na,HPO, 4+ NaOH

O6pasyloiuiics B npoGHPKe 2 pacTBOP UlesiouH pacTBopseT OK:

. vy o
CHAHYI ILJIEeHKY Ha adlMHHUH, W HOCIeIHHH B3aMMOACHCTBYCT
¢ BOAOH:

2A1 + 6H,0 + 2NaOH = 2Na[Al(OH),] + 3H, 4
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Harpen — nosBHNack  OKpacka
8.

noBaHHE 0, H. pactsop aneraTa  HaTpHi

0 605% (¢ 6oaee KOHLEHTPHPOBAHHBIM PACTBOPOM OITBIT MOKET

NaCH“SqHTbCﬂ) pacTBOp eHonraienna, npoGupka. rascsas ro-
pe NOJY -

peaKa. | e B MPOOHPKY HA 1/, o6bema 0.1 H. pacTBOp aueraTa Ha-
Ha""e”g, pbTe TYA2 9__3 kanau pactBopa deHogdrasenta. Kua-
TpHsA H A0 dﬁﬂ xe ocTanercss OGeclBETHOM. HarpeiiTe ®UiKOCTb 10
KOCTb B npo6 ﬂ%‘laeTCﬂ pO30BOE OKpalIHBaHHe, HeUe3aiollee NIpH OX-
KU HHS, Haaw‘CTBOpa. OKpallIHB‘dHl’Ie 1IPOUCXOAKT B pesyJbpTaTte ruj-
ﬂaﬁfﬁf?&eﬂam paTpus, CTeNeHb JHCCOUHALHR KOTOPOTO yBeAnin-
0.1k

paeTcsi NpH HarpeBaHnH:
NaCH,CO0 + HOH= CH,COOH + NaOH

CH,CO0™ + HOH= CH,COOH + OH™

OnBeT MOXHO MOBTOPHUTD.

9. Y BOma MOXeT BhI3BaTb nosBnekke ocagKa

O6opya0BaHNiie KOHUEHTPHPOBAHHBIC pacTBOpBI XJ10pHIA
cypbumbr (111) 1 COJIAHOM KHCJOTHL, HHAHHAD, MHIETKA. '
"B crekJsiHHBIA UHAHHAD HAJACHTE OKOJI0 20 M1 KOHLIEHTPHPOBAH-
HOIrO pacTBopa XJOPHAA CypPbMb (I11). TlpuaediTe K MpO3padHOMY
GecHBETHOMY PacTBOPY 10 KaliisfM BOAY (113 NHIIETKK). OPOHCXOAHT
nomyTrenue. [1py danbHefiieM HPHIHBAHUK BOR nosiBasieTcs 6c-
THIB 06BEMEBIE 0CafOK, KOTOPbI npH ToGaBietd BOUDI yBeJHUHBA-
ercsi. ECJIM B UHJHHAP ¢ 0caiKoM 100aBHTh HECKOJbKO Kalelb KOH-
[HEHTPHPOBAHHOM COJSTHON KHCAOTHI, TO OH NOIHOCTBIO pacTBOPAETCS.
[IpHHBast K 110Jy4eHHOMY Po3pautioMy OeCUBETHOMY pacTBopy BO-
Ay, MOXHO BHOBb Bbi3BaTb 00pasoBaHue 0CalKa. dpaenne 3T0 00B-
SICHSLETCS TUAPOJIH30M XJ0OPHAA CYPbMbl (111), B pesyJbTare uero 06-
pasyercsi Gesiblii 0CaA0K HePACTBOPHMOH OCHOBHOH COJIH — XJ0pHAa
AHTHMOHHMJE:

ShCi; + HOH= ShOCI | + 2HCI

an j00aBJeHHH COJMSHOA KUCAOTHI [‘HILPOJIHTH‘JCCK()Q paBnoBe-
CHE cMelnaercd BJAEBO, M 0CAAOK paCTBOpﬂeTCﬂ. HOﬁaB.ﬂeHﬂe XKe
K nonyquHomy pacTBopy BOAbI cmetiaeT I’H,Ip().v'IHTHIIQCKOQ paBHOBE-

CHe BNPABO W BHOBb MPHBOAHT K 06pa30Baniio 0calka XJOpHIa aH-
THMORKJA.

10. Kax «pacTBopHTbL» (Ha Xxonoge) MarHmH
B BOge

O6opynopauue: npobupka, HOPOUIOK Markus, XAophi aM-

MOHMUSH.
B OPOBUPKY ¢ XOJOMHOI BOI0OW HaChINIbTE HeOOABIIOE KOJHUEe-
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CTBO NOPOIIKA MArHHsa: MarHiil ¢ BOAOH MOYTH He B3aH
HoGapbTe B NPOOGHPKY HECKOAbKO KPHCTAJIHKOB X
(nau npu.:lf\ﬁ're pacTBOp 3TOH CodH ). Marunii 6ypn
eT ¢ BOAOI,

OO6bsicHsieTcss 3TO TEM, YTO XJA0PHA aAMMOHHUS NoABepPraercs r
PoJH3y, B pe3y/bTaTe Uero CO31aeTCs KHCaasi Cpexa: L

NH,Cl 4+ HOH== NH,OH + Ht + CI—
B kucjofl cpee pacTBOpsieTes THAPOKCHA MATHUS, 00pasyouwmi

Ha HOBEPXHOCTH MarHus NJaeHKy, MJoxo PacTBOPHMY1O B BOJe M Iipe
ODATCTBYIOWYIO AadbHeHlueMy B3aHMOREIICTBUIO MAarHig ¢ Bagoii:

Mg(OH), + 2H* = Mg + 2H,0
‘ B pesyibTaTe 3TOr0 1POHCXOAUT HEMOCPEACTBCHHOE B3aHMoxeii-
CTBHC MAarHus ¢ KaTHOHaMH Boaopoda (¢ rHApoKcosHewm H,Oy:
Mg + 2H+ = Mg** + H,
CyMMapHoe ypaBHeHHe lpouecca:
Mg + 2H,0 + 2NH,Cl = H, 4 4+ MgCl, + 2NH,QH

DTOT OIbBIT MOXHO PeJI0OKHTL YUallHMCAa B (b()pme 3arajku:

BO3MOXeH JH lpouecc B32UMOAEHCTBUA MAarsus ¢ XAOPHMAOM aM-
MOHH 1!

MOeHcTRyer
Jd0pHAA aMMonyg
O B3auMoaeiictgy.

Mg + NH,CI =

[Tocne dero nokasatb ONbBIT.

11. [iBe «cnoKokHble» MOKOCTH Bbi3bIBAIOT 6ypro

O6opyaoBaHue: KOHUEHTPHPOBAHHbIe pPACTBOPH XJOPHIA
xeaesa (I11) u kapGonara HaTpus, pacTBOP COASHON KHCAOTHI, LH-
JHHAP, XUMHUYECKHH CTaKaH, BOPOHKA.

B (:remmnnmﬁ UHJAMHAD HadeliTe Ha '/, 06beMa KOHIEHTPHPO-
BaHHBLIH pacTBop XJjopuaa xedesa (I11) v noGasbre Tyda HeCKOJILKO
MHLJIHAHTPOB KOHUEHTPHPOBAHHOrO pacTBopa KapGoHaTta HaTpHA.
KHIKOCTb B LMAMHADE HEMEAJNEHHO «3aKUMAET» OT BbiiC/HBLIErOCs
rasa, H obpasyerca Oypnifi ocanok. Kak 3To 06'bACHHTL?

Kaxaas u3 conell B pacTBope IruApoJH3yeTCs:

FeCl, + HOH= FeOHCl, 4+ H* 4 CI—
Na,CO; + HOH= NaHCQ, 4+ Na* 4+ OH™

Ipu cmewnBannn pacTBopoB aByx conefi karnonbi HY v ainonbl
OH™ o6paayior mogekyab caaboro saekrposaura HyQO, a 910 HpHBO-
AHT K CABHTY THAPOJHTHUCCKOrO PAaBHOBECHS] BHPABO, MOITOMY [HT-
POAU3 KaX0fi U3 B3ATHIX codell HAeT A0 Kolila, T. €. NpPoLecc aHa-
JOTHUYEH peaKIMfAM, ecai Obl K PacTBOPY XJOpHAa 2kese3a MPHIHJIH
HLeJOYH, a K KapOoHaTy HATPHS — KHCJOTEL.
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[pH CJHBaHHH PaCTBOPOB OCaIKa kapBoHaTa xenesa
AP rlle[‘KO vGeauThes Ha onbiTe. JLis 3T0TO OTHHILTPY -
ﬂ'l:O‘K, XOPE)L!JO npomoiite ero Ha QuabTpe B010# (0T H3-
1 pHTe B COASIHOH KHCJIOTE. QOcaaoK NOJHOCTLIO
wo Boigeaenns raza COy upu 3TOM HE Ha-

B TO

ye 06pasyeTe
oR 0ca

Te OypH :
Te OFP ) pacteo
acTBOpSIETCA B KMCIOTE,

eTCH:
Grione Fe(OH); + 3HC!| = FeCly + 3H,O

12 Buu;enaqusauue cTekna

O6GopyloBaHnue 1Ba XHMHUECKHX CTaKaHE'l (omm( H3 fmx 'Ha_
50 ma), papdopoBast CTYMKa, TOPeSKa, cTekisannasd TpyOoUka, pac
TBOP (peuompTaﬂeMHa. , )

HarpeiiTe CTEKJISIHRYIO TpyGOuKY B MJaMEHU FOpEIKH ',1‘0 pa?mm
yeHust ¥ OBICTPO MOTPY3UTE B CTaKaH C BOOK: CTEKAO pacrnajnaercs
Ha MeJIKHe KYCOYKH. CaeiiTe 60JblLYI UACTh BOAbI, NePEHECHTE MOK-
poe CTeKJO B ¢aphopoBylo CTYMKY H pasoTpure MeCTHKOM B uop?—
wokK (3auuTHole oukul). 3aTem cMoiiTe CTEKIAHHLIH MOPOLIOK B Ma-
TeHbKHE XMMHUCCKHE CTaKal v n06aBbTE HECKOJBKO Kareib pacTBoO-
pa (enosdpTasenHa: OABJSCTCA MAaJHHOBOE .oKpaLuuBaHne.

O6bikHosennoe crekio (NaO - Ca0 - 6Si0,) — cmech CHAHKA-
TOB HATPHUS ¥ KaJbLHA. Bonga npu oGbIUHbIX YCJIOBHAX MPAKTHYCCKH
ero He pacTBopsieT. [Ipn pacTpannn noBepXHOCTD (‘.OE][JPIKO(‘HOBGHPIH
CTeKJa C BOAOH CHJAbHO YBEJHUHBAETCS. IMepewenuii B pacTBOP CH-
JMKAT HATPHs ruapoJdusyercs. BeseicTsue ruapodnsa B pacTsope
nakanaupatoTes wonbt OH™, B KOHLEHTpalusa WX CTAHOBHTCA A0CTa-
TOYHOU fA5 H3MEHeHHa OKpacku QeHoadTanenna.

13. BeujecTBo O4HO, a NPH PaCTBOPEHHH MONy4atoTCs
pa3sHble NPOAYKTLI

OGopynoBaHue: ueThipe NPoGHPKH, aLETOH, BOAA, KpUCTad-
dnyeckne xaopui mean (11) n xaopun koGanbTa (11).

B 0aHy npoGHpKY C aleToHOM, a B APYTYH0 C BOAOH HOMECTHTE
KPHCTAdAbl XJA0pUIa Me1u. B nepsom ciyyae NpH pacTBOPEHUM COTH
NoJyyaercss W3yMpyAHO-3eleHan OKpacka, a BO BTOPOM — ronybas.
B tpeTbio u ueTBepTyl MpPOOHPKHM NOMECTHTE XJOPHIL MEAH C TEMH
K€ BellecTBaMHU.

Mouemy nosyumancs pasnele OKPackn pacTBOPOB? OTBCT MOXKET
ObITb OfiMH: B alleToHe — OpPraHHYeCcKOM paCTBOPHTE/E — IIPOINECC
PaCcTBOpPeHUs upeT TOJMbKO A0 MOJEKYJ, a B Bole — A0 THAPATHPO-
BSHHBIX MOHOB. i



IX. AMMHAK, COMMM AMMOHNA, HHUTPATDI

1. OrHensdaa merensd

O6GopyaoBanse: OyTblib BMECTHMOCTEIO 3—10 a, 25%-uyj
BOAHKI pacTBOp amMMHaKa, okena xpoma (111), aoxeuka pag CXura-
HHSI BELLECTBAa, FOpedKa.

B 6y’l:b141b HajelTe BO;{HH:&U pacTBop aMMHAK2Z, CMOUYHTE ee ¢Tey-
KH, @ H30bITOK XHAKOCTH CiediTe B CKISIHKY L5l CAKBA PacTBOpOS,
Bytbiap 3akpoiiTe Kpbinkon (1poGkoit). Bee 3To caenaitte 3apanee.
B oMeuky 18 CKHMaUUs BEIUSCTB IOMECTHTE OKCHUA Xpowma
(III) v makajguTe Hajl NJaMeHeM TODEJKH, a 3aTeM BHecHTe
B OyThlidb ¢ razonbpasnbim aMMuakoM u cGpochte ero. Obpasyercs
Lenbtii cHon HCKp, KOTOpbie KpYXKaTCs BHYTPH OYTBUIH, KaK B we-
Tedb, B TEMHOTE 3PUTCJABLHBEIN 3Q(PEKT loBBIILAETCH:

Cry0;4
4NH,; + 50, = 4NO +6H,0
2NO + O, = 2NO,

2. Byskan Ha crone

OGopyaoBaHue: KoHdueckas Kojiba, ¢ap¢opoBuiil THrean
WM HailiKa, AUXpPOMAT aMMONHS, CIHPT.

B ropno KoHuuecko#i Kosbbl BCTaBbTe THredek HAH gapoposylo
yalkKy. Koady MOKHO HOKPBITh INIACTHAHHOM, NPHAAB e hopMy ro-
DB, HAH H3roTOBUTH MakKeT conky. [Toa Koaby WM MakeT MNOJOKHTE
Gonbwol auct 6Gymard ans cbopa oxkcuaa xpoma (II1). B rtureiek
HachHillbTe OUXPOMAT AMMOHHS, B LIEHTpe XOJaMHKa CMOYHTE ero
CMHUPTOM. 3aXKHraeTcst «ByJKaH» ropsitied dyunskofl. Peaklns 3x30-
TepMuuecKas, nporekaer 6ypHo, BMeECTe ¢ a30TOM BbIXeTAlOT pacKa-
JieHHbie yacThuku okcuaa xpoma (II1). Ecan noracuth ceeT, TO €O~
3Jaetcs BIeUaTJeHHe H3Bepraioulerocss ByJakaHa, W3 Kparepa XOTo-
pOro BbIAMBAIOTCS pacKaJeHAbIe MAacChl:

(NH,),Cry07 = Ny + + CryO; + 4H,0

Oxcug xpoma (I1I) coGepure u coxpanuTe IJs APYTHX OMbITOB.

3. NonyyeHue AbIMHOro nopoxa

O6opyaoBaHnue UYHUCThie CTYHKH C TNeCTHKaMH, edesfas
(kepaMuueckas) NoACTaBKa, HpoOHpPKa, »KeJe3Hbifl WTaTHB, Me1Hasd
ceTKa B pyJoHe (Mmertajniyeckas Tpybka), ropeika, aiioMHHICBARA
doansbra.

IIbtMHbBIE 110POX MOAYYAlT CMElMBAHWEM 7,0 [ HMUTpara KamHs.
1 r cepnl, 1,5 r npesecnoro yras. [lepea cMellHBAHHEM Kaxiaoe BE-
U1eCcTBO pasoTpuTe B cTynke. LllenoTky cMecy MOMeCTHTe Ha XKe1e3-
HYI (KepaMHuCCKYI0) MOACTABKY M TOIXKHUTakTe JYUYHHKOIL. CuMechb
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vs1 064aK0 ABIM2. TIpouece MOXHO OTPA3HTh YpaBHe-

cropaeTs 00P#3

HHeM: 5 C = K,S + K80, + K,CO; 4 COot +
<17 2S + 3C 2 2 4
6KNOs + + COt + 3Nyt + 40,1

OcunoBHYI0 po.1b nrpaer CeanTpa, KoTopas mpH HarpeBaHUl pas-
U_w . o6pa3oBatHEM KHCJOp0aa. .
naraercs € 9 p-e-,bcw-sa yTo NOPOX 00421aeT BHITAJIKHBAIOLIEH CH-
flas no-[$d368)rarsoae;su;uxc5{ Fa30B, MOXKHO CXKeub LIEMOTKY NPHIo-
0fi 32 £1E Ooloxa p ipo6upke. [IPOGHPKY YKPEMHTC B JalKe LiTa-
TUB"’ICHHOI0613%113&1001{ onbiTa CAeaveT npobHpKy o6epHYTh Mel-
Tuda. e A1 KeCTsIHOf TpyOGOuKoW Mo pasmepam npo6upKH.
roH Ce.TKO“ (;(mpxn HaKpoiiTe KOAMauKOM. Koxnayok 1pHroTOBbTE
AL I;el\)Boﬁ (pd'rbrn B BH1€ KOHYCA, BHYTPb KGTOPOro 1oMecTH-
e i"lm‘;r naacTHJAMHA Aaa 6adaaacta, yTo61! KOJAMa4yoK B TNOJETE
Te K) ¢
He I((]'\BblanaoﬂGCnﬂ[;m' noactapbTe ropedky. Ilpw Harpesanun Nopox
BOQ[[,’?;MQI-IF:’ITCH (B30pBETCs), KOANAYOK MOAIETHT BBEPX. YBIeKaTbCs
cujloil B3pbiBa He CJICIYeET.

4. BenranbCKue OTHM

OG6Gopv.ioBaHHe CTYMNKH C TECTHKAMH, :(epaxililIeCC:K(é)lﬂ
nIacTHHKa, uHMcras Oymara, Ccyxue COJH (ST(NO3),  KyCOs.
KA(SO,), - 12H,0), caxapHaa nyapa.

Tianubifi ONHIT cae1oBano Obl OTHECTH K MaTepHaldy O Kucaopod-
HBIX COeaMHeHHSX X.J10pa, HO, YYHThIBas CJOXHOCTD IPOLEeCCOB
W vyacTHe codeli a30THOM KHCJOTHI, €ro 1e1ccoo6pasHo BRIJAKUHTDH
B 3TOT pasie’d, HCUOJb3VS MpH NOBTOPeHHH MaTepHaXxd.

Haspanue «GeHraJbCKHe OFHH» 3aWMCTBOBAHO Yy NHMPOTEXHHKOB.
JTo cMecH, COCTOsIHe K3 FOPHYHX BeulecTB (cepwbl, yris, caxapa)ﬂ,
OKHC/IMTEAE M Jerkopasaaranuiuxcs BerecTs (comell a30THOH
M YTOABHOH KueaoT). IopeHHe GEHrajbCKHX OTHEH CONpPOBOXAAETCH
CHIbHBIM pa3bpacbiBaHHEM HCKP, NO3TOMY HeoOX0AUMO MpOABJIATH
OCTOPOXHOCTBL BO BpeM#s IpoBejeiiusi oNbITOB: y6paTh Bce JIerKOBOC-
MIIaMCHSIOWHECS BeMiecTBa, MOAFOTOBHTbL MPOTHBOMOXKAPHLIE CPEI-
cTBa (ac6ecToBoe 01e/10, BOAA, €COK H MPoYHe NOAPYYHbIe MATEpH-
adn). Toapo6uoe omucapne 0 MPUrOTOBJIEHHH OEHFaJbCKHX OFHEH
AaHo B kuure M. M. TocreBa (5).

3. Bumuranwe no 6ymare

OGopvaosanue naorebiii Anct Geaoil 6ymard, kapahaall,
KHCTOUKa, CTeKJSIMHAS MaJdouKa, JKeJesHbiil LITATHB € KOJbUOM
H CeTKofi, ropeaka, xuvuyeckuit cTakan, MepHbIil IIATHEAP, HATpaT
Kadausg,
~ Ha naoruwiii auct Geaofi Gymarn HamecuTe KapaHialloM ei1Ba
3aMeTHbI} KOHTYp Kako#-a1n60 Gurypbl ( PUCYHOK HYKHO CileiadTh 0Aa-
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1O CMAOHIHOA W Henepecekawiledcs nuHuelt). Boidesure ga KOHTY-
pe OIHY TIPOM3BOIBHYIO TOUKY M OTMETbTe ee IBETHHIM Kapaniauioy
ITpurotoBbre 1PH HArPeBAHHH U MOMEUIHBAHUHE CTEKASHHON najoy.
KOl HaCbIUICHHLIF PAcTBOpP HUTpaTa Kasidusa (s 3Toro cienyer
B 20 Ma Boasl pacrBopuTb 30 T cOJIH, BCBINAS COMb HeGOo bV Y
mopuHsivu). TIpH MOMOLULH KHCTOUKH TLIATETbHO NPONHTAliTe GyMary o
KOHTYpY pPHCYHKa elle He OCThIBIIHM PacTBOPOM HUTPATa Kadus
(paGoraTh aKKyparHo, He OCTaBJSATbL NPOMEXYTKOB). Koraa Gymara
BLICOXHET, CJI€rKa KOCHHIeCh KOHLIOM Topsilell JIYUHHKH OTMeueHHoj
patee ToukH. ToTuac »e MOABHTCH HCKpa, KOTOpas Oy1eT Meadenno
MepeABHIraThCsl M0 KOHTYPY, HOKa He <«00eXHT» BeCh PHUCYHOK.
3TOT OLIT, NPOBEAEHHbI B 3aTEVIEHIIOM [OMCILEHUH,
spdexTen.

XumuaM mnpolecca OcCHOBaH lla peakllH¥ pPasfioXKeHUs HUTpaTa
KAJIUs [IpU HATPeBaHMU:

9KNO, = 2KNO, + 0,4

B Gymare BBIKPHCTAJIIM30BLIBAETCS HUTPAT KaJiHs, pasfarato-
wuficd npu NPHKOCHOBEHWM ropsllell ayuusbi. Ha yyactkax, rae
IIPOMCXOIMT TMPOLCCC PassioXeHus co.du, Oymara ofyrausaercs.

BeCbMa

6. HeobbiyHoe nosBegeHHe a30THOW KMCNOThbI

O6opyaosanne: 0,1 H. pacTBOop HuTpaTa cepebpa, KOULEHT-
DPHPOBAHHBII PACTBOP aMMHAKa, PACTBOPLI XJIODHAA HATPHS H a30T-
HOM KHCJOTHI, TpoBupka.

Haneiite B npo6upxy Ha '/, o6bema pacTBop HuTpara cepebpa
1 106aBbTe K HeMy pacTBOp xJopuia HaTphs. Bbiiiagaer Gedblit TBO-
POXHUCTHIH Ocajok xdopuia cepebpa:

AgNO; + NaCl = AgCl} 4+ NaNQO;

[Ipuaeiite B npoGHpKY ¢ 0cajikom pacTBop amumuaka. Ocalok
MOJTHOCTBI0O PACTBOPSETCS:

AgCl + 2NH; = [Ag(NH;),]" + CI™

K noayuenHoil GecuBeTHOH MPo3paviioi KU 1KoCTH 106aBbTe HEM-
HOTO Pa30aBJaeHHOI a30THONH KHCJIOTH. BHOBL Bhinajaer Gedabid 0Ca-
JOK Xxdopuia cepebpa:

[Ag(NH,),]Cl + 2HNO, = AgCl} + 2NH,NO;,

A30THAS KHCJOTA B 3TOH PeaKiuu BLICTyNaeT B HeOOBIUNOH AJf
ce6s posn. OHa 31eCh He OKHCJAHTENb (CTENEHH OKHMCJIENs daeMeH-
TOB MPU PEaKIMH HC H3MEHSIOTCS), 8 BbI3hiBaeT paspyLIeHHE KOMII-
JEeKCHOTO HoHa cepebpa, YCHJIMBAsl €ro IHCCOUHAUHIO.

ONbIT MOXHO HOBTOPHTD.
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cHbI® NONOCKH

poBaHMe (uabTpoBadbnas Oymara, CrnUpTOBOH pac-
O60PY 95%-1blil  pACTBOP aMMHaKa, cTeKJsiHIas MaJouka,

“0;13. .
TBoP KecTH (panepbi), cTaKat. bI0 pac-
Jl”cch TpPOBaJIbHY 0 Gymary MOMECTHTe B CTAKaH CO CMeChio p
BJTb - g

1a 1 aumuara (1:1) BnakHyw 6ymary HapeXbTe B BHAC
Tp0pa HOAZ .ok M TOMECTHTE Ha JHCT XKeCTH st BLICYUIMBANHSA
TOHKYS norﬂo‘:emm yTo6bl K XMMHUECKOMY Beuepy MOKHO GbLTO T10-
¢ TaKuM piﬁilble n()’ﬂocxn (npumepro 24 u). Ilpy Kacanuu CTeKJASTHHOM
Kagﬂb'm"la( ;Ka3KoM ) K OnacHbIM [OJOCKAM [1pOM30HIeT XJIOMNOK, Bbl-
naml”\(();]b% nocTapaiiTech MOCTABUTb KaK 3araiky.
TP . ’(;.any MOILMCTbIH 30T B WHCTOM BH1€ HE LOAydaercs, a 06-
UOL-SH ero MoJieKyJisipHbie CORIAHHEHUS C aMMHAKOM, HalpuUMep
pasyK‘)\?H B LIKOJE ybaane:mg peakiluii 06pa3oBaHHsi HOMCTOrO a30-
ir\lg;;;p.alccMaalepHBaTb He cJaepyeT, a BOT ypaBHeIHE peaKiHu pasjoxe-
g 430Ta — MOXHO.
H”HBH;)g;;:fgﬁ 430Te a30T UMeeT CTelleHb OKHCJenins —3, a non +1.
[losioXKHTEAbHAst CTeneHb OKHCJICHUA Y Hoaa oGpasyeT‘ ouenb
ciaabyio CBsi3b ¢ a30TOM. BeutecTBO TePMOIHHAMHUECKH HEYCTOUUH-
BO, [05TOMY TNpPH B3pbiBe pasJjaraercs ¢ 06pa3oBaHUeM MapoB HO/A,

cBOBOAHOTO a30Ta:

7. ona

2NI3 - 312 + N2

X. KPEMHMH

1. BuxpeBbie Konbya okcupa kpemuus (V) B Bo3myxe

O6opyaosanue: paphoporas yallka, UyryHHBIH THTEAb AHA-
MeTpoM 4—5 cM, KOHHUECKAs] MeH3YpPKa, CTEKJ/sgHHaA naJgoyka, ati-
TEKapCKHe BeCchl H PasHOBeCHl, KHpIHY (Wi MpamopHas J10CKa), Cy-
X0l MeJikMii KBapileBblil 1Mecox, MOPOILIOK Maruus, JeHTa Maraus,
pacTsop comsino#i kucaorn (1:2, p — 1,19 r/cv®).

OtBecbre Ha Becax 7 I nmpeaBapUTeJNbHO POKAJEHHOr0 KBaple-
Boro necka u 10 r nopolwka marnus. [Tepenecute Bce B tdhapdopoBy1o
YALIEUKY W TIATeJbHO MepeMeliaiiTe CTexAsHHOM najnoukoi. ITepe-
CHilIbT® NOJIyYeHHYI0 CMECh B YyTYHHbIH THIe/b U BCTaBbTe B HCE He-
60JIbWOH KycOK enThl Maruusi. [JoMeCTHTe THIeJb Ha KApIHY (Mpa-
MOPHYIO WJIH UyTYHHYI0 LOCKY) H MOAOXKTHTE CMeCh JIHHHOH JyuuH-

KOW (Tsieal). TpoucxoauT GypHOC B3aHMOIelCTBHE MeMXLY OKCHIOM
KPEMHMS W Maruuem:

4Mg + SiO, = Mg,Si + 2MgO
2Mg + Si0, = 2MgO + Si

e epes nexoropoe Bpems, Korfia cMech B THIIE OCTbIHET, H3BJAEKH-
€€ U nepenecure Ha uncTbIl HCT OyMard. B koHMUeCKYI0 MEH3YP-
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Ky ¢ COsTHON KMCJOTOH MooyepeiHo onyckaire Hebosbliiue Kycoy
OCTHIBILLIEH Macch!: : Ky

Mg,Si + 4HCI = SiH,} + 2MgCl,
MgO + 2HCI = MgCl, + H,0

Ha6miopa0Tcsl sHePruuHbie BCIIbILIKH, CONPOBOXAAILUE B3ay
MOAEHCTBHE KAXKIA0I0 KYCOUKA CMECH C COJASTHOH KHMCJAOTOM, Tax kak
BblJeJSIIOUIHACH CUJIaH CaMOBOCILIAMeHsIeTCsT Ha BO3.yxe: )

Sil, 4 20, = Si0, + 2H,0

[1pu 2TOM BO3MOXHBI Cjly4aH, KOIAa HAI MeH3VDKOH o6pasyores
Koabla «abiMa». Ha jgHe MeH3YPKHM OCa)kK1aeTcss aMopQHbLi ‘erM_
nuli (npoctoe BellectB0). OCaI0K MOXKILO OTPHUABTPOBATH, BEICYLIUTh
H 03HAKOMHTBCS C ero CBOHCTBAMH.

2. MonyyeHue «mparoleHHbIX» KamHel (OKpawWeHHOro cTekna)

O6GopvaoBanHe: pactopbl HHTpata Kobaabra (I1), cyaedara
xpoma (1), creknsiHHas namouxka, 1Be NpoOHPKH, nas.ibHas ropenka.

PacTAHNTe TOHKYI CTERJSHHYIO Majouky B IL1aMEHH HadadbHOH
rOpeJKH B CTEKASHHVIO HUTh. [TorpysuTe ee B HPOOUPKY ¢ pacTro-
pom muTpata kobaabta (1I), 3aTeM NocTeileHHO BHeCHTe HUTh B Ivu-
pAUYI0 30HY NJaMeHH nasbHOR ropenku. HuTh criaapisieTes B CTeK-
JISTHHBIH LAPpHK, OKpalileHHbIll B cuHUE uBeT. [Tocae oxaax ieHns no-
KaXKHTe CTeKISHHbIH mapuk yyaiuumcs (Ha csery). On UMCeT Kpa-
CUBYIO CHHIOK OKPAacky (HalOMHHAIOULYI0 CKPACKY can(l)upa). CuHgs
OKpacka CTekJa 00ycaORJeHa HOHaMu KoOaJdbTa Co*™.

AHANOIMYHO MOJAYUYHTE CTeKJAsHHBIN IAPHK, CKPALIeHHbIH B 3€/e-
Hbil BT, ONYCKas CTEKJsIHHYI0 HHTb B PacTBOP COJIH XpoMma H 3a-
TeM ToMelllasi ee B I1aMsi nasibHoil ropeixn. Mounn Cr * okpautu-
BAIOT cTeKao B 3edeHblit uper. Ulapux noxoX Ha M3yMpyd.

3. CeeTayMecs cmecH

Ha 3aHSTHAX XHMHUeCKOro KPYKKa MOXHO NPEeJIOXKHUTb }4a-
[iHMCH CAMHM NPHIOTOBHTb JMIOMHHOQOPHL.

O6opyloBaHHe PpasJnuHbie COJMH (CM. penenthbl), CTYIKa
¢ MecTHKOM, Kepamuueckas MJIHTKa, (apdopoBasi qallka, Markies
Basi BCIBIIIKA.

Cmech rOTOBSIT, NpHiepKHBasich BbIGpanHoro peuenta (Macch
BEULECTB BbIPayKeHbI B rpamMMax).

Peuent Ne | (cBeucHHe sipKo-3edeHoe). KapfoHal Marnusa —
2,0; okenn uueka —3,0; cyangat natpus —1,2; cyabdui Gapua —
2,0: cepa —3,5; nepxaopat amMMoHus — 5,2; caxapoza —0,4.

Peuent Ne 2 {(cBeueHuc cHHee): KkapOOHAT KaJsibUHs —2,0; kap-
oonat Maruus —2,0; okena unska —3,0; cyabbui 6apus —1,5; ce-
pa —4,0; cyasdar natpua —0,7; nepxdaopat aMMOHUA —4,0; caxapo-
3a —0,5.
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Ne 3 {cpeueHHE zejieHoe ). KapOoHaT CTPOHLNA ~1.8E

peuenT r:”;ﬂ " 00 oKCH LHHKA —3,0: (‘)‘.E[)bipnll dapus — 1,0

Ma 0 S q — . nepxaopar aM-
poHaT ¥ us —1.2; caxaposa AL nef
e v aT HAaTp
&O‘Cyﬂb¢
fupanT B CTYIKE (6e3 NH,ClO,). 3arex oCTOPOKHO
CT ¢ OKMCNTETEM (NH,CIOy), noMemaloT Ha Kepavnic:

JAWTKY 0 10

TKUrAnT rasopoil ropeakoil. Tlocse cxuranis 0X-
1 noaydeHHpiil nopouiox repeHocsT B happoposylo yatl-
aaxAA0 IOCBeNUJialOT MarHHeBoil BCIBILIKCH, HOCAe 4ero Ha0J01ai0T
cb - )
kY Cet:::e g TemuoTe (TeMHOM nOMEeUeHHH).
cpel :

CK)'}O il

X1, METASBL
4. Onacnoé weneso

O6opyAaoBaHHe e de3Hbif 'IHLT ”'pOG}TPK”,e%[(;[;ZH(Y;?S (E))rf\clz

TpoBaJbHas GyMara, meﬂzsngi :)(1)1;21)411, cyabdart Ke ,

: 1 (mapeseBas KRG/ .

JaTﬂauW;)ﬂg(l:pﬂo(e ;KeJ1e30 FOTOBHTCSL B AeHb ﬂeM()HCTpaL}uu{i B TOM
koTHUeCTEE, KOTOpoe OyieT TOMHOCTBIO 1/13[)3‘(‘.)((?{[058!10'. ? _pagﬂm
ero BIPOK HE DEKOMEHIyercs, Tak Kak OHO MOXEeT Boi3BaTb llOA\flp:
Cotopat nupodopHOe XKeae3o NyTeM CJAHBAHNUS SKBHMOJS{prl}‘;\pdS‘
TROpOB OKCaJ1aTa aMMOHHUA H cvabdaTa XKeJesa (11) wau coqau Mopa.
T:1% OpHrOTOBJIEHHsT pacTBOPOB BOSHMUTE 20r cotH Mopa H pa'CT'B'O-
pute ee B 20 M BOIbL. Okcaqaat aMMOHHS B KE)J:H%CTBe 7’2j Talm«e
pacteopuTe B 20 M. BOAbl. PacTBOPLI cmelrafite. Brimazaet 0Caliok
okcanata meaesa FeC,0, - 2H,0. Ocanox orieiure OT pactsopa
HyTeM (QUILTPOBAHHS ¢ OOM.IbILBIM OTMbIRAHHEM cocteft aMMOHMA.
[IpoMbITHIl 0CAZOK BbiCylWHTE (HABTPOBAIBHON Gymarof u nepexe-
cute B npodupky. [1poOupKy yKpenure B iITaTHBE HAKJIOHHO OTBEP-
CTHeM cjerka BHu3. HarpeiiTe 0CTOPOMCHO BeILCCIBO B nidMeHH ro-
PeJIKH, Bhieasiiolinecs Kaltiyd B0 bl cHuMaiTe PUILTPOBATBHOH 6yu-
Maroii. Koraa BeumecTBO pasgdoXHMIcs #_mpeBparurces B ‘lleprlH
NOPOWOK, 3aKpoliTe Mpo6Koit POOHPKY. [MpoGupKy € MHPOYOPHBIM
KeJe30M MoCTaBbTe B 6e3011aCHOE MEeCTO BIali OT BOCILTAMEHSIO-
WHXCS BeuecTs.

Bo Bpemsa 1emoHcTpalMK onbiTA [0 CAMOBO3TOPAHHIO Kesesa le-
Mecoo6pasHo nokasaTh ase NpOOHPKH ¢ Xeae3oM. B 01HOH JIOMKHO
HaxoauThes nupodopHoe Xkeie3o, a B ApYro#i — KeqaesHble OMNHJIKH.
TIpu neficTBHM MarHura # TO H JApyroe »eje30o MNPUTArHBAETCS
K Maranty. [Ipu BHICHIIAHUE HA JMCT Jkesie3a (acOecTa) XKejestble
ONWIKM He BOCILIAMEHSIOTCS, a MHPOGMOPHOR JKeae30 BCIBIXHBACT.
Onbit ouens adgdextrbiii. CamoBo3ropanue nupo¢opHoro xeJsesa
OOBSACHSIETCS OueHb TOHKON M3MeJbUeHHOCTHIO, GOJbILOH 11OBEPXHO-
CTbIO OKncstenus. [osToMy Hocse 11POBEIEHHS ONBITOB €r0 HeoHX0aH-
MO JINKBUIHPOBATE.
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2. PaszsHouBeTHOE NNams

O6opyaosaunue: ¢apdopoBble yaueykd, ¢Guibrt
O6ymara, MeTaanu4eCKU# CTePIKeHb, PACTBOPHl HUTPATOB H
Jaus, pyOUAusA, 1e3us, KaabiudA, 0apHs, CTPOHILUSA.

Haa OMbITA NPHIOTOBbTE KOHUEHTPUPOBAHHbBIE PACTBOPDI Pazyy
HbIX COJIeH a30THOM KUCIOTHE, B KOTOPBIX CMOUYUTE LIOJIOCKH $uabrpo-
BajbHON Gymaru. [1pH nojacylIMBalnHK NOJOCOK 11OCBLIbTE X MesiK
pacTepThlMH KpPHCTaJJMKaMH TOH Xe coqaH. BuicywelHble noﬂOCKg
YKDeNuTe Ha MeTalJHyeCKOM CTepXKHe, 3AKPENWTe UX B BUle Crupa-
Jelt n npuiaite uM GopMy pasBecucTol nadbMmbl. [1pu ogHOBpeney-
HOM HOIXKHIAHHH HOJOCOK «OyMax{Hbl#l GOUTAH» FOPHUT pasHouser-
HbIMH OFHSIMH, COOTBETCTBYIOUMMH KATHOHAM: JIUTHH — MaNHHOBLY
HATpHH — XKeJThbiM, KaJHiA — (HOJETOBBIM, pYOUIHH U nesuit — po:
30BO-(DHOAETOBbIM, KaJbUMA — KMPIIMYHO-KPACHBIM, GapHuii — xeJ-
TOBATO-3€JIeHbIM, CTPOHIUHI — MAJHHOBBIM LIBETOM H T. .

Coay a30THOH KHCJOTHL HPH HATPEBAHMH PA3JdaralTcs ¢ BbideTe-
HueM KHCJI0poJa, MO3TOMY IOJOCKH 6YMary ropaTr OueHb HHTEHCHBHO.

PasnuyHble 1BeTa MNJaMeHH MOXHO I10Ka3aTb NPH CXKHMaHUM
XJ0pHIOB B cnupTe. Ilisl 3TOro Bo3bMUTE yucThie tapGopoBble yail-
KH, B KOTOpble HaJjefite no 2—3 M. cnypra. B cnuprt no6asbre 1o
0,2—0,5 1 MeNKO pacTepThiX XJdopuaoB. CMecb moioxrute. B kax-
10§l YamiKe LBCT MIaMeld XapakTepeH Adsl TOr0 KAaTHOHA, KOTOPbLH
HMeeTCss B COCTaBe COJH.

I'aMMy 1BeTOB MOXHO pPa3HoOOpasHTb, HCMOJAB3Ys IPYyrHe COJH
u 6opHylo Kucaoty. Hanpumep, ecau cmewatb d Ma cnuprta ¢ 1 ma
KOHLEeHTPHPOBAHHOH cepHOH KuCiOTH W | T GOpHOM KHCIOTHE, TO 110~
cile HOJXKHMIaHUS CMeCH MOSBUTCA KpacuBoe 3ejeHoe I1ams, o6pa3sy-
eMoe ropsiuiiM OGOPHO3THJAOBLIM 3GHPOM:

H,BO, 4+ 3C,H,OH = B(C,H,0); + 3H,0
2B(C2H5O)3 + 1802 == 8203 + 15H20 + IQCOQT

PoBanbyag
an”ﬂ) Ka-

3. OkpawmBaHHe NNAMEHHM

O6opynoBanue: HHXPOMOBAs IIPOBOJOKA, KOHUEHTpHPOBZH-
Has COJSTHAR KHCAO0Ta, COMM as0THON KHCAOTh, GUAbTPOBAdbHAS Y-
Mara, rasoBas ropeJka. ’

J;15 AeMOHCTPALMH CBeUeHHs MJaMeHH HeoOXOIMMO HMeTb I1PO-
BOJIOUKY LJIATHHOBYI) HJH HHXPOMOBYIO OT MCIOpYEHHbIX Harpesa-
TeJbHBEIX npuGopoB. [1poBosiouKy BnauBaioT B CTEKJIsHHbLIE Tpy6OU-
ku. Tlepen neMoHcTpaiMelt Kax10ro oneita obpaboraire npoBoONOY-
Ky KOHIEHTPHPOBAHHON COJISIHOM KHCJOTOH W MpoKaauTe ee B nJja-
MEHH TOpPeJKH 0 HCYe3HOBEHWS KeJATOro OKpaurnBaHHSA nJaveHH.
O6pa6oTanHyl0 NPOBOJOYKY BHOCHTE B COJb, HPEABAPHTEIDHO pac-
TepTYIO B CTYMKe, a 3aTeM B miams ropenku. Eciu MCIOJb3yeTcs
pacTBOp COJMH, FO B YIKO MeTajdH4yecKoi TerJH enecoo6pas3no
BCTABHMTH KycodeK QUJAbTPOBATbHON OyMard H NPONHTATH €€ pacTBO-
pOM COJIH.
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A CepHaﬂ

3enenoe MAaMA

: ; & 7 HIEHTPHPOBAH-

L . aoBaHue pacTsop Gypbt NayB,0;, KOHIL quP Bai

O6opy pooTa, STAA0BbIA CIHDT, GapopoBblii THredb, MCY
I; na b M, bapopoBbLil TPeYroNbHHK, WITATHE ¢ KOJlb-

P AHHL y

pbifl LH

P ropeJkKa. i " )
J10M, ra308d2 l,pg MJ pacTBOpa 6ypbl BCTABbTE B ¢apgopoBblit TPE
Turedek

qoMelileliHbli B KOABLO wrtartusa. Harpepaiite pa’CTgQ?
yro7piti 6l 20BaHMs CYXOTO 0CTATKa, nocie uero THI&b OXALNTE,
Oypel 0 Dy oMy OCTATKY | M KOHUEHTPHPOBAHHOH cepHOIt KHc-
npn6aBbTe K(yxj] (ne Goavuie!) >THIOBOTO cnupTa H 110JOXKIHTE
notel 1 dMH I\:“opﬂmero crupTa OKpalUMBAeTCs MO Kpasm B 3ee-
cMect. nﬂause'r nnamenn ofbAcHseTest 06pa3oBaHNEM OUElh Jjlety-
natft L85 sruoporo a¢upa B(OC,Hg); npH B32UMOICHCTEAR cnup-
L'emcw%ggmm kueaotoin  (Gopmyny  yioOHee u3o0pa3uTh Kak
T2 !
B(OH)):

,SO

H +
B(OH); + 3C,H;OH = B(OC,H;)s + 3H:0

J];quue coesMHenus 60pa OKpaLIuBaoT nJiaMs B 3edeHblH LBeT.
SrofirpeakuHedl 0Jb3YIOTCH AN OTKpPbLTHst GOpHOH KHCJIOTHE M €€
cosell (KauecTBeHHASA peakius).

5. MonyyeHne «KOPONELKOB» MeTaioB

OGopyLOBaHHUE OKCHI 0J0BA (1V), apeBecHbiil yroab (iH
KoKc), masabHas TpyOka, ¢apgopoas CTYNKa, ropejka. ’

Pasorpute B (apGopoBoH CTynKe KyCOYeK yris B YLOJbHYIO
nbiib. CMemajite (Ha aucte GymMaru) HEMHOTO yrojibHOH MblJIH C OK-
cuaom onosa (IV). B kycke yras cieiaire yrayGJjeHne AHaMeTpoM
0,5 CM 1 3aNOJMHHTe €ro OKCHAOM 0/10Ba (1V), yBAaxIHp 2—3 xanas-
MH BoIbl. K Kpalo miaMeHH CIIHPTOBKH MOABeLUTE Nasf/bHylo TpyOKY
M, OCTOPOJKHO BAyBas B Hee DTOM BO3JyX, HampapbTe BHITSHYTO®
naams Ha cmech (puc. 20). Harpepaiite 10 Tex nop, noka He obpasy-
eTca Kamas paciJiaBieHHoro Meradia. Jlaite MeTaqny OXIannTbes
W M3BJEKHTEe <KOpPOJEK» 0JI0Ba M3 KyCka yrifs

SnO, 4+ 2C = Sn 4 2CO

6. Nnams Hap Bopoi (B3aMmopeiCTBME PACKANEHHOrO MAarHWs
C sopow)

O6opynoBanue: nopouwlok MarHus, JjoKKa Aas CRKHCAHHS,
NJIOCKONOHHAsi KoJ16a Ha 2—3 J, NpeaMeTHbiil CTOJHK, TOpesKa.
Hanonanure nmockononnyio xonfy 10 NOMOBHHBL BOJIOH H T10-
CTaBbTe ee Ha npenMeTHbIA CTOMNK. JLOKKY LS CHKHUTAHUs € OPOLI-
KOM MarHus Brecute B naams ropedku. Kax TOJbKO Markuit 3aro-
PHTCSsI, ropenky y6epute. Korna ropeHne Marius yMeHbLWIHTCA, 1aH-
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Te CMECH HECKOJbKO OX/AaTHThCS H MOTPY3HTE JNOKKY B KOAGY ¢
noanoft Bozoii. [Tporcexoaut OypHas peakuus pacKaldeHHoro MaFHHCS)l-
’

BbL1EISIOLUACH TPH 9TOM BOIOPOIL 3ar0PaeTcsi Hal NOBEPXHOCThyg
BOJbl:

Mg + 2H,0 = Mg(OH), + H,t

Mg — 2 = Mg*' [Tpouecc okucnenus
2H,0 4+ 2¢~ = H, + 20H™ 1 Ilpouecc BoccTaHOBEHHS

7. Benwiti ocapok M3 rony6oro pacreopa

O6opyaoBanune: pacrpop xaopuna menu (1), konuentpupo-
BaHHAA COJNAHASA KHCAO0TA, HOPOWOK METH, 1B2 XUMHUECKHX CTaKaHa
(Ha 50 u 200 ma), npobupKa, WITATHB ¢ KOJbLOM, acOecTHPOBAHHAs
ceTKa, ropeJska.

B crtakan Ha 50 ma HaxefiTe okosio 15 MJa roay6oio pacrsopa
xaopuaa mMead (I1) u npunefitTe kK Hemy 1 MJT KOHUEHTPHPOBAHHO# CO-
JgHOR KHCJOTH. [IpH 3TOM roay6as OKpackKa pacTBOpa NEpexOoauT
B 3eqeHyl0. JloGaBbTe K MOAYYEHHOMY PAcTBOPY HEMHOTO NOPOLIKA
MeAM M Harpefite cTakaH CO CMecblo Ha acOecTHPOBAHHON ceTKe 10
kuncHuA. Kunarurte 10 Tex mop, moKa UBeT KUAKOCTH He nepedjer
M3 3eJeHOr0 B IPA3HG-XKeJThIH B HECKOJbKO Kanesib 3TOr0 pacTBopa,
NpuUJIUTLIX B MPOGUPKY ¢ BOJOM, NepecTanyT paBath rofiyboe okpa-
HIMBaHHe:

CuCl, + Cu = 2CuCl

Cu®t 4 e~ = Cu™ | Ipouecc BoccTaHOBJIEHHS
Cu—e = Cut [Ipounecc okucsienus

[lo oKOHYAHMH PeaKLMH BhijeiiTe XUAKOCTb B CTaKaH C BOJOH.
O6pasosasmuiics xyopua MeaH (1) seinanaer B Buae 6esloro 0Canka.

8. «3onoTokK HOXP®

OGopyAoOBaHHe HacbllelHbill pacTBOp MeAHOr0 Kynopoca,
pacTBOp cepHOH KHeaoThl (1:5), Kese3Hblit HOXK, HAaXAa4Has 6ymara,
XHMHUecKHH cTakaH Ha 250 ma.

B xuMmuueckuil crakad HaJjeite 200 MJ KOILEHTPHPOBAHHOIO
(Jydilie HACBHILLEHHOTO) PacTBoOpa MeLHOro Kynopoca H ONKHCAHTE
ero | MJ cepHofi KHCJIOTBI, XOPOLIO MOYHCTHTE HOM HaXKAAUHOH 6y-
Maroil (Iocsie yero He fOoTparuBaiiTech 0 MOBEPXHOCTH MeTallna Py~
KaMHu). OnycTuTe HOXK Ha HECKOJIbKO CeKYH B pacTBOp MejHOro Ky-
1opoca, 3aTeM BBIHbTe €ro, ObICTPO CHOJOCHHTE Bojoil KM ceHuac XKe
Hacyxo nporpute nojoreniieM. Hox cranoButes «30J10TbIM» — OH
NOKPBLICA POBHBIM OJIeCTAINM CJOEM MeIH:

CuSQ, + Fe = FeSO, + Cu
66

9¢~ = Fe2t | Tlpornecc OKuCjIeHHA
o+ [Tpouecc BOCCTAHOBJIEHHS

léflz_i_ + %2¢” = Cu

rns
g, «CrHom» uckp M3 ™
* o - - - -
1 0B aH W e: Xeje3nbli THIe.Ib, 1 raTHB C KOJbLOM, ap
060pY 7 rOsbHHK, TOpeliKa, JHCT Gymaru, cTekJsHHAs NaJ104-
% ’ v ) . :
opost Tpf}me'msa W 1peBecHOro yrds, CyXOH MEeJAKOKPHUCTAMLIH-
Ki » ¥
a, nopou!
K il nepmaﬂl‘aHaT KaJaud. i .  emewaiite
nect oM Jucte Oyvart (111 Ha CTeK.e) rulaTesbHo ¢
fla qHCﬁ {[2JI0UKOi HAH LIMarejaeM paBHble KoJHuecTBa (LpuMep-
HHOQ yaiiHoli JOXKH) HOPOLIKOB XXeJesa, ApeBecHOro yris
aquraHaTa Kajuf. ) )
" n[(?]p'?rc\]:eﬁnwo cMech MepeHecHTe B XKeJe3Hblh THredb, 3aKpen.ieH
i ,(3) &,ap(pdpoaom Tpey rodbHHKE, KOTOPbIH HAXOAMTCH Ha KoJbLe
Hb“EITHBa Harpeitte Turesib B MIaMEHH ropesku. Uepes nekoTopoe
LUTeMﬂ 13 TWIalsi HAUMHAIOT pasjeTarhes PACKaJICHHBIC YACTHUKH XKe-
32321 s puge cHona uckp. C nosBaeHAEM HCKD ropeJky cieiyet 1o-
J(‘TaBl/ll'b Oubit 3¢ ¢pexTHee NpoBoAHTL B 3aTeMHEHHOM l1IoMeieHHH.
Kakne e peakili npoucxoist B cMmecu? '
1) Pazaoxenue lepmaHranara KaJiusl ipH HarpeBaHHH:

9KMnO, = K,MnO, + MnO, + 0.4
Mn™" 4 e = Mn°t
Mna’™* 4 3¢~ = Mn*t
207 —4e =0,

cTeK s
wo mo 1

2) Cropanue yrisi B BbIAEJSIOLIEMCSH KHCJ0pOoae:
C + 0, = COxt

3) O6pasyouuiics npu ropeHun yris razoo6pa3sibiil OKCHA yrie-
pona (1V) ysiekaer 3a co6ofl packa/jeHHble YaCTHLHI xKesesa, KOTO-
pble CropamT B KHCJOPOIE:

3Fe + 20, = Fe 0,

'10. XumHuYecKuK xaMmeneoH

O6opynoBanue: pacrBopbl nepMaHraHata KajiHs KIUVmO4,
Cyabhura kaaus K,SO,, cepHoil KHeAOThI, KOHLUEHTpUPOBaHHBIH pac-
TBOP rHapokcria kaaus KOH, tpu umiuHapa no 100 M, CTeKIMH-
Has nmagaouka.

B 1pu umamnipa naseiite na '/; o6bema MAaJIHHOBbLA pacTBOp
flepMakravara kaqausi. [1pu6GaBbTe HEMHOTO B nepebiii UHJIHHAP pas3-
Gapaennoii CEPHOM KHCAOTH, BO BTOPOE — BOAbl, 8 B TPETHH — KOH-
UCHIPHPOBAHHBLE pacTBOpP IMAPOKCHAA KaJHS. Okpacka pacTsopoB
DU 5TOM He uaMeHsetcs. Jlo6aBbTe BO BCe LHAHHAPHI N0 O MJt pac:
TBOpa cynbdura Kamus U Xxopowlo mepemeliaiiTe cMeCH CTEKJISTHHOU
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"aa0uKON. B nepsBoM UH.JIMHApPE MrHOBeHHO ofecCUBeYyHWBaeTCs pac-
TBOP., BO BTOPOM Hapsily ¢ ofecuBeYHBaHHEM BbinazaeT Gypblil
\JJONBEBH IHBI 0CA10K, @ B TPeThbeM MAaJIMHOBAsi OKPacKa MnepexofHT
1 APKO-3€.1EHVI0.

B 1au#bIX OnNbTaX NPOABAAIOTCS OKHCAHUTEJbHble CBOCTBa nep-
vaHranara xa.aus (nona MnO;) B paszanunbix ctaausx. [lepmanra-
HaT KaJaHs. SBAAACH CHJIbHBIM OKHCJHTeJeM, BOCCTaHAaBJIKBAETCS
B KHC10# cpeie, o6pa3ys uoH Mn’* (8 pactBope GecuseTen):

2KMnO, + 5K,SO; + 3H,;SO, = 2MnSO, + 3H,0 + 6K,SO,

MnO; + 5¢~ + 8H' = Mn** 4+ 4H,0 | 2
SO3~ —2e~ + H,0 =S0? 4+ 2H* |5
B nefitpaabHOl cpele BOCCTaHOBJEHHe HIET 10 OKCHAA Maprau-
ua (1V) (6ypnift ocanok):
2KMnO, + 3K,S0; + H,0 = 2Mn0,} + 3K,SO, 4 2KOH

MnO; + 3e~ + 2H,0 = MnQ, 4 40H™ | 2
SO} —2e~ 4+ H,0 = SO 4 2H* 3
B cuabHowe 04HOH cpene o6pasyiorcs HoHbl MnO3—:

2KMnO, + K,SO, + 2KOH = 2K,MnO, + K,SO, + H,0

MnO; 4 e~ = MnQ?~ 2
SO~ — 2= + 20H- — SO~ + H,0 | 1

11. Ewye oaMH xameneoH

O6opyioBaHue: CBeXeNPHFOTOBJEHHbI HACLILLEHHbIH pac-
TBOp MeTaBanalaTa ammonua NH,VO; (uan 0,2 u. pactsop NaVO,),
pacTBop coasHoR KucaoTel (1:1), rpaHysHpoBaHHbI UMHK, Npo-
6HpKa.

K 3—5 ma GecuBeTHOro pacTBopa MeTaBaHaiaTa aMMOHHSA (COJb
meTasaHaaneBol kucaoTel HVO;) npubasbre 1—2 Mo consiHOH KHe-
A0TH M GpoCbTe Tyaa OAHY-1Be rpaHy bl UxHKa. OKpacka pacTsopa
NocTeNneHHo H3MeHseTcs. BHayase pacTtBop npuobGperaeTr HebecHo-
roay6ofi uBeT, a Yepe3 HEKOTOPOe BPEMsl LBET MEHAETCHA Ha 3eJeHblil

HakKoHel, Ha (HOJeTOBbI#.

3TH <uyjecHbie» npesBpalleHus ABJAAIOTCA CHAeACTBHEM MOC/eN0-
zaT€bHOTO BOCCTAHOBJEHHS MeTaBaHajlaTa AaMMOHHS LHHKOM
& Kucao# cpene. Buavane merasanagat ammonus NH,VO, Boccra-
#asausaerca B xaopua sanaanna VOCIl, — coab, cozepxauyio Ka-

so VO** roayGoro usera:

2NH,VO; + Zn + 8HCI = 2VOCl, 4 ZnCl, 4 2NH,CI 4 4H,0

VO; 4+ e 4+ 4H' =VO** 4+ 2H,0 | 2
Zn — 2e = Zn*t I

e he e pp—

-

B naabhei
] a EHLIEM NPOUCXOAMUT BOCCTAHOB.IEHHE XJIOpHAa BaHagHaa
XA0pua Banaaus (I11) VC| uIHA i
3 colepxamHui HoH V** senenoro

uBera:
2VOCl, + Zn 4 4HCI = 2VCl, 4 ZnCl, + 2H,0

VO™ 4o o+ 3+ H
Zn—2e~—7n2+ +HO

2
1

s H "axo”e“il"-’mp"ﬂ Bananns (111) Bocctanasanbaercs 1o xnopu-
Aa Banaausa (II), won v2+ KOTOporo ¢HoJeTOBOro ilBeTa:

2VCly 4 Zn = 2VCl, + ZnCl,

Vi+ 4 e~ = V2t
Zn — 27 = Zn2+

2
1

12. O6ecyseummanme MmanuHoBOoro pacreopa

OGopyaoBanue: PacTBOp nepMaHraHaTta Kajus, paszGasaeH-
Hasn CepHas KHCJ0Ta, PacTBOP LiABeEeBOH KHCAOTHI H,C,0, - 2H,0
IHPOKaA npoGHpKa, ropeska. ‘

B wupokywo npo6upky nomectute 10 ma MaJIHHOBOrO pacTBopa
nepMmanranarta Kanus. [lonkucaure pactsop 1—2 Ma cepHoit Kucao-
Tel. OKpacka pacTBopa npu 3ToM He MeHsieTcs. Ho6GasbTe K MannHo-
BoMy pactBopy 0,5 r uiaBesieBo#t KHC/10ThI # Harpedite a0 70 °C. Ma-
JMHOBasl OKpPacKa oueHb GbICTPO 0GecUBeYHBAETCS, BbIACASAIOTCS My-
3bipbki rasa. O6ecuseuuBanue pacTBopa sBJRAETCH CJeiCTBHEM
OKHC/IHTEIbHO-BOCCTAHOBHTENbHOTO npouecca. Honbl MnOj okucas-
0T UldBE1eBYI0 KHCAOTY (B KHCJO# cpeae), BOCCTaHaBAHBAaACh NpH
3TOM B GecuBeTHble HOHbI Mn2t:

2KMnO, + 5H,C,0, + 3H,S0, = 2MnSO, +
+ 10CO,4 + 8H,0 + K,SO,

MnOj + 5e~ + 8H* = Mn?* 4 4H,0 | 2
H,C,0, — 26~ = 2CO, 4 2H* 5

13. «ljenouxa» yBeTHbIX peaxymi

OGopynosaune: pactBopbl cyabdata xpoma (III), cepxod
KHCJIOTHI, FHAPOKCHAA HaTpHA, NMepoKcHA Boaopoaa (3%-Hbulil pac-
TBOp), Npo6GHpKa, ra3oBas ropejka.

K ¢duonetoBo-3enenoMy pactsopy cyabdata xpoma (I11) npuaes-
T€ N0 KanjasM pacTBOP FHAPOKCHAA HAaTPHH 10 NOJHOrO pacTBope-
HWSl BbiNaBilero BHauaJse cepo-3eteHOro ocaiaka. Iloaywaercsa pac-
TBOp H3yMpyaHoro uBeta. HarpefiTe nonyuyeHHblA pacTBop 10 KHiie-
HHA, n06aBbTe 2—3 MJ NEPOKCHNA BOAOPOAA H NPOLOAKAHTE HArpe-
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BaTh 0 TeX MOp, NOKA M3YMPYiHas 0KpacKa He Nepeiiier B xeqryy,
Eciiu K XeaTOMy pacTBOPY HPUJNTH 2—3 MJ CCPHOI KHCAOTEL, T gy
npuobperaer OpPaHXKEBYID OKpacky.

Had:o1aeMbte B onbiTe npeppauienust 00bACHATCSA Caeayomy.
MH TOCAEI0BATENbHO IIPOUCXOISILIMMH peaKUHAMU.

[Ipu aeficTBHE WCAOUH Ha pacTBop cydbgata xpova (IIl) Byayy.
Je BblMazaeT ocaaok ruipoxcuia xpoma (III):

Cr,(SO,); + 6NaOH = 2Cr(OH); 4 3N 2,30,
Cr3t + 30H™ = Cr(OH),

Iuapokcua xpoMa (I1I) am@orepen B H30BITKE WEIOUYH PACTBO-
psietcsi, o6pasys H3yMPyAHbH pactBop XpomuTa Harpus NaCrQ,
(von CrO3 sedieHOro HBeTa):

XpoMUTBl B LIEJOUNOHA cpele HPH 1eHCTBUH CHelbHBIX OKHUCJIHTe-
Jlell OKHCASIOTCS B XpoMaTbi. DTO HPEBPALLEHHC CONPOBOXKIaeTcs
H3MeHEHHEM OKPAackH pacTsopa oT 3eaenoit 10 xeatoit (non CrOj~
JKesToro LBETa):

ONaCrO, - 3H,0, + 2NaOH = 2Na,CrO, + 4H,0
CrO; — 3¢~ 4+ 40H™ = CrOf™ + 2H,0 | 2
H,0, + 2¢ - = 20H~ 3

[Ipu neficTBUH KHCJAOTBI XpPOMaThi [PEBPALIAKTCA B IUXPOMATH
(non Cr,02~ opaHxeBOro useray.

QNaQCl‘O_; + HQSO4 = Nazcr2O7 + NEQSO; + HQO

14. CHHMFK NepoKCHMI XPOoMa

O6opyaoBaHHe pPacTBOPbl AMXPOMATA KaJjuf K,Cr,0;, cep-
HO# KHCAOTb, 3%-Hbil PacTBOP MCPOKCHAA BOAOPOA, ANITH/IOBbIH
3¢Hp, npoOHpKa, IHNETKA.

Haanefite B npo6yipky no 1—2 ma mepoxcupa Bojopoda M pas-
GaBieHHOil cepHOil KucoTbl. JloGaBbTe K NOJYYEHHOH CMeCH 0,5 ma
AM3THIOBOrO 3pUpa U HECKOJbKO Kanesb (MHneTko#) Anxpomara Ka-
ausi. Totuac o6pasyercs nepokcen xpoma CrQOg cuHero uBeTa, KOTO-
pbifl 1IpH OCTOPOXXHOM B3BajThiBaHuKM ajicopOupyeTcs shupom:

K,Cr,0, + 4H,0, + H,S0, = 2Cr0; + K,SO, + 5H;0

DdupHbIii cI0H OKpalluBaeTcs B MHTEHCHBHO-cHuMil uBeT. [TocTe-
MEeHHO CHHAS oKpacka ociabeBaeT, M BOAHbIA CJ0H OKpalIHBACTCs
B 3eJleHblil LBET, TaK Kak B PACTBOPE MMepPOKCH1 XpoMa HeyCTOHUHB
W MOCTeNeHHO pasdaraercsd ¢ obpa3oBaHueM OKCHAa XpoMa (111)
U KHcJopoja:

O\ /O

4 l Cr |

oIl Mo
O

——————>  2Cr,03+ 70,
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06 a30BaHusA nepoKCMﬂa XpomMa 4yacCcTO HOJb3YIOTCSH

Peakuued a BOLOpOJA.
epOKCHI
Kpb]Tl/lﬂ I
ana oT
KpaCHblﬁ HaAXpOMaT (nepxpomat) Kanus
15.

oBaHHE 30%-ublil 1 3%-Hbifi pacTBOPbI MepoKcula
O60py51(1)“/—|-[bn°1 pacTBOp THIPOKCHAA KaJjlus, XpoMmatr KaJus
BOAOPOAY OCOJ'[b) pacTBOp cepHOil KHCJIOTBI, CIHPT, JMITHJIOBBL
KoCr@s (nyaﬂa}oma;q cmech (Jem H NaCl), konnueckas konba Ha
oQUP: oxnaﬁ(}i‘ﬁ wuauinp Ha 100 M, cTek/asHAas naJiouka, cTynkKa,
100 w7, ME?OxHepa, npoGupKa, yalKa (KpHCTaJIH3ATOP)- ‘ _
BOPOH.Kd HUECKYIo Kon6y ¢ 60 M 39, -Horo pacTeopa Mepokcuia Bo
B o uGasbTe O MJ €r0 30%-Horo pacTBopa H 5 MJ THIPOKCHAA
AOPOAS n]p ectute KOJOOUKY B U3LIKY C oxJlaXkKiawuleli cMechlo H,
kaaus. Lo cTeKJSHHOH MaJouKOi, faiite JKHIAKOCTH 3aTBEpPIETh.
nOMe[gﬁ:feﬂ kon0Oy H3 OXJaIHTEJbHON cMecH, n06aBbTe K peakuHOH-
l:(i?;nacce 5  TOHKO pacTepToro (B cTymKe) XpoMaTa KaJ[eI;ﬂH: Q)fézxz:
Norpy3HTe KOGy B OXJaJHTeNbHYIO CMECh (no 3aBe;')1$1{JMaCC; caK-
uun). Uepes 2 4 peaxlLis 3aKaHyHBaeTCd, p'e‘aKLlHOHHd wacca cra
HOBWUTCS JKWAKOH, M M3 Hee BBIAfa0T KpacHo-Oypble Kp JLTBL

CrO¥~ —7e~ +80H™ = CrOf~ +4H,0 | 2

H,0, + 2¢~ + 9H* = 2H,0 7

Bpinmabline KPHCTaJJbI oT¢guabTpy#Te Ha BOPOHKE BI'OXHepa,
npomMoiiTe CcHauaJa XOAOAHOH BOLOH, a 3aTeM MOCJeNOBATEIbHO
cnupToM H 3GHpOM. BricyiuuTe KpHCTALIbI Ha JucTax Q)H.HbTPOBaJIb:
Hoit 6ymaru. [loJiyueHnblii Haaxpomart KaJiig npenctaBisert c06(zu
KpacHBble OKTadpHUECKHE KPHCTAJNIbI KpacHo-6yporo uBeTa, yCToH-
yWBble Ha BO3LYXE.

HeckoabKo KPHCTAJJIHKOB PACTBOPHTE B BOAE U nobasbTe K pac-
TBOPY HEMHOrO CepHOB KMCJIOTHI PactBop npuoOpeTaeT CHHIOW
OKPAaCKy, GbICTPO MePexOAsllyl0 B 3eeHYl0, TaK Kak 06p3313yeTc9
cBOGOAHAS HALXPOMOBasi KUCJIOTa, COAEPKAULAs HOHbI (33_{08 cHHe-
ro iBera, GLICTPO BOCCTAHABJMBAIOUIHeCs B HOHBE Cr** segesoro
LBeTa.

16. «CuHMi nenen» (reHapoBa CMHE)

O6opynoBanue: KOHIEHTPHPOBaHIibIH pacTBOP cyabara
AJIIOMHHUSA, pacTBOP HUTpaTa K0OaJbTa, ¢uabTpoBalbHAS Oywmara,
$apdoposhiii THresek, WTaTHB ¢ KOJAbLOM, GapGopoBbilt TpeyroJb-
HHK, THreJIbHbie [MHMIbi, JYUHHKA, FOpeKa.

Ceepuute HeGObWONA KycoueK (HILTPOBAIBHOM 6ymaru B XIy-
THK, CMOUHTE €r0 HeCKOJbKHMH KallIsIMH KOHUEHTPHPOBAHHOIO pac-
TBOPA COMH amtoMUHMs H 1—2 KalAsiMH pacTBOpa HHIPaTa KobGallb-
Ta. 3aXBaTHTE KIyTMK TMreJbHbIMM LMNIAMH H BICYUIHTE, AepHKa
BBICOKO Han miiamenem ropesku. [TodoxKHTe KIYTHK B CyXOii THre-
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JeK, 3arperlieHHbii B GapdopoBbiii  TpeyroJbHUK,
B KO.1bLO wtarhBa. [1o10KTruTe XKryTHK JIVUHHKOL
304y CHJbHO TIPOKATIHTEe B lJaMeld FOPCJKH:

2C0 (NOj3); = 2C00 + 4NO,t + 044
Al (80,), = ALO, + 3S0O;
Ha nne rurenbka obpasyercs cHHs#s Macca — «ieleds (TeHapo_
Ba cuHb). ITo XMMHUECKOMY COCTABY TeHapoBa CHIlb npeicrasaser

coboit anwomunat kobaanra Co (AlO,), obpasyomniics MPpH narpe.
B4 HUIL

noMelLen
H NONyyenyyy,

CoO + ALO; = Co (A1Qy),

B anannTrueckoit XuMuil 970l peakiueil H0aL3YI0TCs s 0TK -
THA KaTHoHa AlPT,

17. CuHTe3 manaxura

OGopyaosanne: anerar mean Cu(CHzCOO), - H,0, kap6o-
Har Kaaus, ABa XHMI4YecKHX crakana (Ha 200 u 500 m.), Bopouka
AJ17 OTCACBIBAHMS, CTCKIAHHAA NaJiouka, GapdopoBas uatKka, Bech
H pa3HOBeCHl, MITATHB C KOJbLOM, acOeCTHPOBAHIAS CeTKA, FOPEIKa.

Buayvase cieayeT npuroToBHIb HCXOLHKE PACTBOPLI alleTaTa Me-
AH ¥ KapGonata kaqaus. I[1s storo oTBecbTe 15 r anerara e, ne-
pernecute B cTakan Ha 200 Ma » pacTBOpHTe, MOMCIIKBASA CTCKJSH-
noii nagoukoit, 8 100 m1 Boaw. B crakaune na 500 ma pactBopute
7,4 r kapBonarta Kajusa B 125 Ma BOIbI.

BueiiTe (11pu noMelunBaHuy CTeKASHHON 11aJI04KOIT) pacTBop aue-
Tata MeIH B pactBop KapOoHaTa KaJjiMsi B Harpefite NOJYUCHHYIO

CMecb Ha acGectupoBanHoil cetke no 100 °C (pas 3asepwenus pe-
aKIHH )

2Cu (CH4COO0), - H,0 + 2K,CO, + H,0 —
= CuCO; - Cu(OH), + 4CH,COOH + CO, + 2K,0

O6pasyetess 3e/ieHOBATHIE  0CATOK ruapokcokapbonarta mean
(CuOH),CO; nan CuCOy - Cu (OH), (manaxut). Ocanok npomoiTe
ropaved BojaoH dekanTallheil, CPEHECHTe Ha (GHIALTP BOPOHKH IS
OTCACbIBAHHS H NPOMOHTe MO BAKYyMOM. 3aTeM IOPOILOK MaJaXxH-
Ta nepesecute B GdapdopoBYI0 YAIIKY H BHICYIIHTE B CYMIHJbHOM
wKady upu temneparype ~ 120 °C. IloayueHnblit B onniTe maja-
XHT — NOPOWOK KPAaCHBOro 3eACHOro uBetda. Ero MoKHO HCII0JIb30-
BATb AJIS1 U3YUCHHUS peakuuil pasnomxkenusa B VII kaacce nau npHro-
TOBHTb CaJlaTHOTO LBeTA KPACKY, eCyM pacrtepeTh ero ¢ OJHGOH.

Xil. SNEKTPOXUMMUUYECKME MNMPOLLECCHI

DNEeKTPOXUMHS — pasfed XUMHHU, B KOTOPOM H3y4alTcs XHMHYE-
CKHE MPoUeCChl, CBA3AHHbIE ¢ BOSHMKHOBEHUEM 3JIEKTPHUYECKOTr0 TOKA
JHO0 BEI3BAHHbLIE HMM.
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abote C HCTOUIKAMI
1l e !
ﬂp(ﬁaTapGﬂMlL AKKYMVJIATO
Ka

r o TaloKe ¢ BHIIPAMHTEA-
paxt) xTpHueckoro ToKa pas-
i 1€ cicTen 11e06X0THMO Co-
'““qu,mb pee Mepbl MperocTo-
6"'918;,1 yKazaHlible B HMHCT-
i).ﬁ\li?ﬂx HO SKCILIVATALM TIPH-
gbpos.

4. Xumudeckasn peaxyms — uc-
" JOUHMK 3NEKTPHYECKOro TOKa

O6opyioBanue JB:CIVXH-
MHUECKHX CTaKaHa., MmelHas i
LHHKOBAST TIACTHHKH, U-Oopai’»- Puc. 19. McaHo-unuKOBKIf rannBaHide-
pas TpyOka, BOILTMCTP. 1' M CKMii 3.1eMEHT
D topia kaaun
q)aT(?og:]pﬂuthe npubop COrIacHo PHCYHKY 19. Has BT()I‘O’B CTH%(Z—
HBl HaJelTe pacTBopbl Cyabdara medd 1 cynbgata up‘u-um 0 9,111-
nakosoro yposus. U-o6pasuyio TpyOKy Hanoanute pa(TB()IPGOM mo:
puna kaaug. OIHO KOJeHO TIOTHO 3dKpoMTe H - TPYOKY ' 1?:_
pCBEPHHTE BHM3 OTBCPCTHSIMH, OCTOPOXKHO norpy)KG(m B (.Tag .
HBL C pACTBOpaMHM Cojiefi MeLM M [MHKA TaK, UToOBl B TPyOK
He o0KAa3aJcs BO3AyMWHbIE nyspiph. Ona BMecTe ¢ pacTBOpoOM
Xn0piAa Kanst 6y1eT BHINOJHSATH POJIb JIEKTPOJHTHICCKOTO ‘Kmoqa..

Jance B pacTBOp cyJbhdaTa MeaH HOTPY3HTe MEAHYIO ll.:la(TPll:lK),
COeAMHEHHYIO ¢ rajJbBaHOMCTpPOM, & B pacTBOp cynbdara uHHKA —
LHHKOBYIO MAACTHHKY. TOMXE COEIHHCHHYIO ¢ rajlbBaHOMETpOM. ‘OT'-
KJOHNCHHE CTPCJIKH TajbBalloMCTpa yKasbiRaeT Ha 1ajHinc TOKd
B Ueln.

Iocsie nab.uio.iaemoro sddexta yuamuMcs MOXHo 3a71aTb BO-
HPOCH: MoueMy OTKJIOHHAACL CTpeska rajgbpaHomerpa? 'to mociy-
KHUT0 NPUUHHOH 0Gpa30BAHUA JIEKTPHUECKOIO Toka? KakoBa cxemMa
Meillo-ituikoBoro siaementa? O6bsacHeHne HAGII0/1aeMOr0 SIBJACHHUS
LeXecoo0pa3Ho HayaTh ¢ COCTABJACHHS 3JEKTPOXHMHUECKOH CXeMBbl,
OOPATUR BUUMaHHe Ha Ha3BaHHE AHOMA M KATOAA B rajlbBaHMYECKHX
ddementax. Ecaun B ra.bBaHHueCKOM 3JeMeHTe anoioM Ha3blBaloT
SJEKTPOA, 3aPSIKeHHbIH OTPUIATEABHO, A& KATOLOM — IHOJOXHTEIb-
HO, T0 B akkymyssiTopax, GaTapesix, HCTOUHIIKAX II0CTOSIIHOTO TOK
AHOA BCCTaa IOMOMMHTEJAbHLIH, a KaTol OTPUlLATe bHbIH.

DMEKTPOXUMHIECKas cXeMa TAJbBANHUECKOTO 3JeMeNTa:

1
a4Ho01 (—) Zn/ZnSO4IICuSO4/CIu (+) karoxn

I o
HJIH B 60nee COKpailenou cpopme:
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1 }
A (—) Zn/Zn*t|Cu?**/Cu (4+) K
|

Ha xartoze: Ha auoze:
Cu®*t 4 2¢ = Cu Zn — 2¢~ = Zn*t

2. TaneBaHOMETP YKa3LIBAeT Ha KOPPO3MIO jKele3a

O6opyaosaunue: U-ofpasnasa TpyOKa, rpaduToBbli saext-
poa (or OGaraped KapMaHHOro (oHaps), XKejle3Has IJACTHHKa
(rBo3ab), MenHas NpoBoJioKa, raipBaHomerp, 0,1 H. pacTBop coag-
HOH KucqaoThl, 10%-Hblll pacTBOp (QeppUIMAHKIA KaJus.

YKE)enHTe U-o6pa3uyio TpyOKy B 3a>XMMe HITATHBA M HAMOJHUTe
ee Ha °/, o6beMa pacTBOPOM COJSTHOH KHCJOTh. B Kodeno U-o6paz-
Hoji TpyOku O3 rasooTBogHOro TyOyJyca 1o0aBbTe K DACTBOPY KHC-
JIOTbl HECKOJIbKO Kaneldb pacTBopa (eppHUHAaHKIA Kalus U BCTABb-
Te KeJe3HbI 2JEKTPOJ, COeAHHEHHBbIH ¢ rajbpanoMeTpoM. B apyroe
KOJIEHO BCTaBbTe TpPa@QHUTOBbIL 3JEKTPOA, TaKXKe COeAMHEeHHBH ¢
ranbeagoMerpom (puc. 20). CTpenka ranbBaHoMeTpa OTKJIOHAETCS.
CulejloBaTeJIbHO, N0 MEAHOH MPOBOJOKe MOLIEJ 3JEKTPHUECKHH TOK
OT eJje3Horo sjekTpoaa (aHoia) K rpaguTOBOMY 3JeKTpoly (ka-
toay). [1pu sTOM XKeJle3HbIH 3JIEKTPOA paspyuraercs:

Fe — 2¢— = Fe?t+

Ha rpa¢utoBoM 37eKTpolie coOUpaloTcs Ny3bipbKH razoobpas-
HOro BOJOpPOAA.

B maHHOM cjyyae MPOMCXOAMT 3JeKTPOXMMHYECKHH mpouecc —
KOPPO3Us ¥eJie3a B KMCJIOii Cpeje B KOHTAKTe C HHep IHbiM rpaduro-
BbIM 3JekTpoioM. Koppozus Xejlesa MOATBEPIKAAETCHA NOABJIECHHEM
XapakTepHO#l CUHEH OKpacKM TYpHOYJIeBOH CUHH:

3Fe™ + 2[Fe (CN)o|*~ = Fey [Fe (CN)l, §

9nexrpoxumuqecmﬂ cXeMa raJibBaHHyeCKoro aJieMeHTa U 3JAeKT-
POHHbIe MpoLeCChl Ha 2JIeKTpoaax:

T ]
A (—) Fe/Fe**|[HT 4 CI/C (+) K
|

Ha anone: Ha karozae:
Fe — 2¢~ = Fe’* 2H* + 2¢~ =H,
CymmapHbiil mpoliecc:
Fe 4 2Ht = Fe’* + H,
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3 KonTakThh KOHTaKTbhl...

108 aHHe CTEKIAN-
Tpy6ouKa 1MaMeTpoM 5—
nas TP, yyTas nojl yrjaom 70—
91), MeaHas W aTOMU-
OBOJIOUKH M UHMHKOBaA
[OJ0CKa, cB0OOIHO B’XOIl(?glaﬂ
g CTeKJISHHYIO UTP,YG?“E‘.V’ 2 H.
pacTBOP cepHOH hI/I(.J'IOTGbI. )

10T OMNBIT AJa 0JIbLIOH
AvIATOPUA HYHKHO NeMOHCTPHPO-
BATh, HCIOJIB3YH NpPOeKLUKOHHYI0
annapartypy. CTeKJsTHHYIO TpYy-
GOuKy HaloJHHUTE pacTBopoOM
cepHO# KHCJIOTBI. B 01HO KOJEHO
TpyOOUKH MoMeCTUTE LHHKOBYIO
[ACTHRKY: TPOMCXONHT BbLIeJeHHE BOIOPOAA, HO OUEHD MeJieHHoe.
Bo BTopoe KOJEHO TpyGOuKH BBEIMTE MEIHYIO NpPOBOJIOYKY TaK, 4TO-
6bl OHA compHKacajach ¢ LHHKOBOH. Totuac e HauAHaeTCs SHEp-
rUYHOe BhIEJEHMe BOAOPOAA C MOBEPXHOCTH MENHOW MPOBOJIOTKH.

Ecay BMECTO MeLHOH TPOBOJOYKH BCTaBHUTh AJTIOMHHHEBYIO, TO
BOJIOPOJ, HAUHeT BBIAEJNAThCH C LMHKOBO# 110JIOCKH, HO SHEPruiHee,
yeM B nepBoM ciayuae. [Ipn 3amene aTIOMUHHEBOH NPOBOJIOYKH HE
MeLHYIO BOAOPOA ONATH HAYHET BBHIACJSATBCA C MELH. Ecnu xe
y6paTh LMHKOBYIO MOJNOCKY, TO Bbi/ieJieHHe BOI0pOAa C MELH npekpa-
11aeTcs.

1o X0y OMBITOB HJH B KOHUE MX YYallUMCA MOXKHO NMPEAJIOXRHTE
BOMPOCH ¥ 3agaHUsA:

I. YUeMm 06BACHUTH, YTO NPH KOHTZKTe LMHKA C MeAbI0 BOAOPOA
BBIIEJSIeTCS Ha MeHO# NPOBOJIOKE?

90° (pHc:
pueas nop

Puc. 20. Koppo3susi xene3a

Zn.

Puc. 2/ KouTakThi MeTaJUiOR B KHCJIOH Cpeie

75



2. Kakoli meTana sp.iseres,
anoi0M, a KaKOW KatoioM g of.
pa30BABLICHCS  rabBaHHYecKoj;
nape?

3. YTo 1npoucxoauT ¢ aHo10M
H C KATOAOM HPH HX KOHrakre
B kHc.0li cpeae?

4. Kaxkas ranabBanuucckag
napa o6pasoBa.iach BO BTopoy
¢JAVYAC H KAKOl MeTaull ABisoer-
Ccd aHOIOM?

5. CoCTaBbTe CXE€Mbl TaJbRy-
HHUYECKHX nap H 9,1QKT[)()HHble
VpaBIeHHs lIPOLECCOB Ha aHO1e
H Karoie.

Cxemvul oBpa3oBaBLIUXCs
rajbRaliiyecKHX nap:

) A(—)Zn/H,S50,/Cu(+)K

Puc. 22. dackrpoans x.JopHia oaona

Ha anogze: Ha xarozae:

Zn—2e=Zn*" 2H*42¢ =H,

2) A(—)Al/H,SO,/Zn (4)K

Ha anope: Ha kaioqe:

Al—3e=Al® 2H*42¢~=H,
4. Mony4yeHne onoea

O6opyd0BaHM{e: ICKTPOIU3ED C YTOJbHbIMH 3.J1€KTPOIAMH
(puc. 22), MCTOUHMK moCTOstHHOrO roxka, 0,5 B. pacTBOp Xia0pH1a
ososa (II), 0.1 H. pacTBOp HoaMIla KaJjHgd, CMCLWIAHHOTO CO CBEXC-
NPHUFOTOBJECHHBIM KPAaXMaJblibiM pacTBOPOM, HJIK HOJOKPaXxMasbHas
Gy mara.

DACKTPOJU3Ep HAHOJHHTC PACTBOPOM xJopuia odosa. Berasbre
B 00a xoschHa U-o6pa3noll rpyOGKH yroabHble 2JCKTPOIBI ¥ HPHCCE-
JUIHHTE WX K HCTOUIMKY MOCTOSTHHOTO TOKa TakK, uyToObl anoiom (—)
OblJl YroJibHbl 3J€KTPOA, HAXoIdUIMica B KoJeHe ¢ rasnoTBOIHbIM
TvOyJycom. [Tocie BKJIOYEHHS MCTOUYHHKA ToKa yYeped 4—O MHH HA
Karoie NospaTCs OjieCrguiMe KPUCTANIUKH MeTaJLTH4YeCKoro 0.1084,
a nHa aHnole Oyier cobupathcsi CBOGOIHBIH XA0p. BblacasroiiHicd
XJ0p o6HapyKUBaeTcs ¢ IOMOILbIO MO10KpaxMaJbliol Oymari; Tak
KaK XJ0p BbITECHHMT M3 MOAMIA Ka.Hs cBoG0I1HbII HOT, TO OH OKpa-
CHT KpaxmaJjJ B CHHHH uBCT:

2KI + Cl, = I, + 2KClI

" McTouHHKOM MOCTOSHIIONO TOK2 MOFYT Cily KH b Garapeiiki, akky Myasiopst wii
BHIMPAMHTENH PA3/iHYHbIX CHCTEM, Jalliie HanpseHHe or 4 10 20 B. Yao6iee Bcero
HCNONbLIOBATL, BblupaMHTeah BC-24 M.

N

Cxema 3JCKTpOIH3A:
K(—) SnCl, (4)A
_ Sn*42C1

Sutt4 2 = Sn 2CI—— 207 = Cl,

5. PactBOp M MaNMHOBBLIN, M enThH

O60pyA0BaHHe SIEKTPOIUIEP C YFOJTbHBIMI 3TEKTPOId MU
(cM. pHC. 93). HeTouHHK mocTosiHHoro roka, 0.1 H. pacTBOp Ho1M1a
kanis, pactsop (enoadraienna.

HanogHHTe JCKTPOJHIEp PAaCTBOPOM HOIM1a Kajuf, K KOTOPO-
mv ao6apbTe 3—4% Kamiu pacTiopa denoadraacuna. Berasere
B 06a KOJIEHA 2JACKTPOJH3epa yrodbHble 3.1€KTPOIbI I NPHCOCIHHUTE
UX K HCTOMHHKY HOCTOSHHOrO roka. Hepes HeKoTopoe BpeMs B 30He
anoia PACTBOP CTAHOBMTCS KeITBIM, a4 B 30HC Karoia — MacdHHO-
BBIM, M BLUISASIIOTCS Ny3bipbKH Tasza. OKpacKa pacreopoB Ha Gesiom
$OHEC CTAHOBHTCS 3aMCTHOM, €CJH BbIHYTh 3J@KTPObI H3 3TEKTPOTH-
zepa. Tlonemy pacTBOp B 30He KaTola HPHIIS] MAJHHOBYIO OKPACKy,
a B 30HE aHoLa — KeNTyw?

Cxema 9J|&‘KT|)(_)JH/I33 pacrtnopa cCoJli:

K(—) K1 (+)A
Ha xaroze: H Ha anoze:
9H,0 420~ =H,+4 2011~ K' 41— ol —9¢ =I,
H,0=H"4+0I1~

Haxonusinnecs B 30He KaToda THIPOKCHI-HOHbI OXKpaUuHBarT

denoadragenn B MmaauHoBbil UBet. B 30He aHO1a POHCXOAMT OKHC-
JICHHE HOHOB HO1a A0 MO.JEKY-

AApHOro Hona, KOTOpbli oKpa-

LUIMB4aeT pacTBOp MOIMIAA KaJus
B 2KJTLIR uBeT.

6. Pactrop u KPaCHBIH, ¥ CHHUH

H”KOTSKO p YloBaHue: HCTOU-
! A, NEKTPOIUIED € IeK-
TPoiamu u3 HEeDKABCKHOUICH CTa-
238(8;“;124} (ocTaTki 3aeKTpo-
Hble op (vpilffROCBaElm, OYHILCH-
CySbdars HO('d)‘ 05 n. pactsop
TPadbHOTE F.Tp“ﬂ’ pacTBop Hel-
JaKkMyca.

T80p gi‘sKTponu:sep Hajefite pac-

Yibdara narpus, 106asus Puc. 23. D1eKTPoIH3 BOdb
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B HEro PacTBOP (HOJMCTOBONO NAKMYCA 10 3aMETHOM ero okpacky yy,
Oesom ¢one. BeraBbTe J€KTPOLbI B 3JEKTPOJIH3EP, MOIPYIUB yuy
B pactsop. [Tocde BK/IOYeHHS HCTOUHHKA TOKA ueped 5—6 Muy yyu.
GJ110:12€TCS BbIZIeJIEHHME HY3bIPbKOB ra3a Ha 3J€KTPO1aX H NPoKcye.
IMT H3MEHCHHe OKPACKH J4KMyCa B 30HAX KaTo1a M aHoja,

[Tepex 06BbsicHeHUEM ONBITA MOXHO 1IPELIAOKATL YYAUHMCS .
BETHTb HA BOHPOCH:

I. Onpenenure 110 M3MEHEHHIO OKPACKH JaKMyca, Kakoi ys
JEKTPOAOB SIBJASETCA KATOMOM, a4 KaKOH aHoa1oM.

2. Viamenuresi n aGCOMIOTHOE KOJNWYECTBO COJH B PacTBope
B pe3yJbTaTe JEKrpOJNH3a?

Cxema 3JexTpo.u3a pacTBopa cyiabpara HaTpHs:

K (=) Na, SO, A(+)

Ha xaroze: 2Na*t4SO03~ Ha anoze:
t 11,0 t
2H,0+42¢~ =H,420H~ 2H,0—4e "=4H* 40,

Ha xatoie npoucxoauT BOCCTAHOBJEHHE MOJEKYJ BOLbI 10 C¢BO-
GOHOTO BOAOPOAA, 4 HAKOHHBUIHCCS FHAPOLKCHA-HOHBI CO3JAI0T lile-
JIOYHY10 cpedy, B KOTOPOH JlakMyc oKpalluBaeTcs B cHHME ugeT. Ha
aHone xe o6pasyeTcs KHMCJAOPOI, & KATHOHBI BOI0POAA CO3MAlOT KHC-
NYIO Cpeny, OTUero JakMyC oKpalluBaeTcss B KpacHbld uBeT. Takum
06pa3oM, NPH NeKTPoAr3e PacTBOpa CydbpaTa HATPHA MPOUCXOIUT
pasJjioxeHue BOIbI.

Eciiu 3TOT ONBIT HPOBECTH B 3JEKTPOJHU3CPE, B KOTOPOM Ta3dbt CO-
GupawTcss B GHOPETKY UM NMPOOGHPKH, TO ero MOMKHO MCIOJb30BaTh
Ha ypokax B VIII knacce, Ho yxe 6e3 06bsicHeHUSA C MO3UUHH 3JCKT-
POXUMHH.

Xiil. OBbEMHbIM AHANM3

KoJsinyecTBeHHOe omnpeaesiCHHE BeulecTBA MOXKHO OCYULCCIBHTE
npH TOYHOM H3MEpPCHHH 06beMOB pearupyloutux pacrsopos. [Ipu
06LEeMHOM aHa/u3e H3MePSIIOT 00BLEM 3aTPAUyEHIIOr0 Ha Peaxituio pe-
AKTHBA, KOHLEHTPAIHS WU THTP KOTOPOro M3BeCTHH. B ocHoBe 00D
eMIbIX Olpefe]lCEHE JIeXXUT THTPOBAaHHC.

CyllecTByeT HECKOJNIbKO MeT010B 06bevroro aHaiuza. B sannva-
TeJIbHbIX ONbITaX yyalluecsi 03HAKOMSITCS C METOIOM HeHTpaJin3aumy
u HepmaHranaromerpueir. Merol HeliTpa/u3auuu 1103B0JAsA€T NPOBO:
INUTh KOAHYeCTBEHHOe ONpCaeseHne Codep)XKaHus B PacTBOpe KHCI0:
Thl WiH Hie0ud. [Ipu nepmMaHranHaTOMeTPUH HCMOMB3YHTCS OKHCIH
TeJibHLIE CBOJCTBA HEePMalranata xanus (0OBHIHO B KHCJOH CPeae)

Ycnewnoe u Co3HATeAbHOE BBITOJHEHUE 3aHUMATC/AbHBIX ONBITOE
110 06 beMHOMY aHAJIH3Y BO3MOXNO TOJbKO NOCJe COOTBCTCTBYIOULEY
TEOPeTHHYCCKOH TOATOTOBKH. YUalllUXcsl YXKHO 03HAKOMHUTH € HEKO:
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. pasfenaMu Kypca XHMUH, OTCYTCIBYIOUIMMH B IUKOJBHOM
Topb'“’{" pe Croja cJjieayerT OTHeCTH KBHBAJIEHTbl, HAX0XIEHHE 3K-
ﬂP“rPdMTMa '3J1‘emema H iCJ]O)KH()F() BCilleCcTBa (KHCJO0Thl, OCHOBAHUS,
BHBaJlGHO)MaﬂbHOch ¥ THUTP pPacTBOPa, COOTHOUIEHHe MEXAY 00b-
cont). I:l IHopmaJleocrﬂMu pearupyvioulmx pacTsopos. D1¥ BONPOCHI
eMﬂMh?annBaIOTCH B JI000M yueOHHKE XHMHWH BbICILEeH LWKOJIbI.

ac;]m@m,l”mo TAKXC HayUHTb YyyaulMXcsl HPOCTeHlUIMM XHMHUe-
CRAM onepalusam (B3BelIMBaHKe, onpefedeHHe oGbeMa pacrtsopa

¢ foMolilbio OOpeTKH H [IHIIe TKH ).

1. OxpacKa rnaBHeMLUMX MHOMKATOPOR

OGopyLoBaHHe PACTBOPbl HHAHKATOPOB JIAKMYCa, Me1uJo-
BOFO OPAlKEeBOro H GenongTagensa, 1 H. pacTBopbl consaHol KHCJO-
Tbl M HAPOKCHIA HATPHSA, TPH XHMUUECKUX CTAKaHA.

B Tpu XHMHUYECKHX CTaKaHa Ha.ne.HHTe Ha °/, ux o6beMa IUCTHIJH-
poBaHHOK BOIbI. Jo6aBbTe B KaXIbl U3 HHX M0 HECKOJbKY MHJJIH-
JHTPOB PACTBOPA OIHONO H3 HHAHKATOPOB (JIaKMyCa, MeTHIOBOTO
opamKeBoro, Qenosidgrasenna). O6paTuTe BHHUMAaHHE YYaUIHMXCSl Ha
OKpacKy MHIHKATOPOB B HefiTpanbHoil cpele. [Ipuaeiite Bo Bee CTa-
xaubl o 20 Ma pactBopa rujipokcHna narpus. Oxpacka HIIHKATO-
POB H3MCHHTCS M CFAHCT COOTBETCTBEHHO CHHEH, XKeJTOH M MaJlHHO-
BOi. 3aTCM B KaKIbIH 13 cTakaHOB nobGaBbTe (M0 KamJsM NpH NoMe-
LIKBAIUK CTEKAAHHOH MaJoUKOH) COMSHYIO KHCJOTY 10 U3MEHEHHSA
OKpacKH HHAHKaTtopa. B Kuc/ioll cpefe JakMyc cTalneT KPacHbIM, Me-
THJIOBBIH OpaHKeBblil — TeMIO-PO30BLIM, a ¢eHoapTaleHH obecLBe-
TUTCS.

Peaynbrathl onbita uesecoo6pasHo 3anucatb B FabuHiLy:

LipeT un1HKaTopa B pacTBOpax
Hassanue wnankatopa

HeﬁTpa-‘lhIlUM KHCAOM WenoYNnoM

Jlakmyc
MeThioBsift oparxeswii
Penond1asenn

dru KPacoulible ONbIThl He TOJILKO HAHOMHST yyamumcsi 06 okpac-

;‘zﬂg{ap‘?ennmx HHAWKATOPOB, HO W NOMOIYT YySICHUIb IPHUMHY H3-

o HX OKpackH B pasauyHblX cpepax. Bce 3To noHazobutcs
PH liposenenun onmtos 1o 00BeMIIOMY ananu3y.

2. Bonwe6ipie NanouYKku

O6opy
JISIHHbIe TpS/
paCTBQPM

LOBaydue: TPH XMMHUUECKHUX CTAaKaHa, JABe TOHKHE CTCK-

Gouky (nanouxu), nBe NPoGUPKH, HITATHR 179 NPOBHPOK,

" paCTBgakmyca, METHJIOBOTO 0OPAIKeBOro M dhenondranerta,
Pbl COMISTHOM KMCAOTLI M I'MAPOKCHIA HATPUSA.
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Tpu XHMHUECKHX CTAKaHA HallOTIHTC PACTBOPAMK JaKMYyca, ve.
THAOBOTO OPAHXCBOro H (enoadraicuna HpHMCpHO Ha 4/, 06 heMy
B ;B¢ 1IPOOHPKH 11a¢H TC PACTBOPbI COMSHOR KHCTOTh H PHIPOKCHAA
Harpus.

B 0aHY M3 CTCKJIsIHHBIX TPYOoUex HaGepuTe H3 HPOOUDKH (Hesa-
METHO 14151 yYAILHXCH) pAacTBOP MMIAPOKCHIA Harpus. st 3Toro ony-
cThre TPYGOUKY B PACTBOP [IEMNOUH M 3aKPOHTE CC YKA3ATebHbiy
madiblem (puc. 24), a 3ateM Bbiiibic U3 pactsopa. [lepementaiire sroj
rpyO0UKOil MHAKOCTH BO BCEX (TaKaHaX, HE3aMETHO BLIINBAS Kaxk-
bl pas M3 nce HeGOIBLIoR KOJHYCCTBO pactBopa (OhlcTpo npunon-
HHMas B omyckas nagen). LIBeT XHAKOCTH B CTaKAHAX H3MCHHTCS.
3aTeM HalepuTe rakiM xe crmoco0oM KHCAOTY BO BTOPYIO IPYGouky
W iepeMernaiite e KUAKOCTH B cTakanax. Okpacka HHAHKATOPOR
ousTL pe3ko u3MeHHTcs. ONbIT J1eMOHNCTPUPYIOT Kaxk HHTePCCHBIR
GoKVC M Kak BOIPOC-331a4y Ha XIMINCCKOH BHKTOPHHe. Ero
MOMKHO HCOAHOKPATHO NOBTOPATh, €CJIH YYACTHHKH BUKTODHHbBI 3a-
TPYAHAITCH OOBACHATb HPHUHHY M3MCHEBHS OKPACKH.

3. MugMKaTop nNomoraeT yCTaHOBHTL KOHell
peaKuMM HeHTpanu3ayHi M onpepenuTs
KOHLLEHTPAUMIO PACTBOPA CONSHOH KMUCAOTHI

OGopyaosaHne: GlopeTka, nunerka Ha 10 M, Tpn KoHHYe-
CKMe KOJGOUKH. CTEKJIAHHAA BOpoONKa, edesublit wratus, 0.1 H.
pacTBOp COJSIHON KHCAOTHI, ruTpoBannbiii 0,02 H. pacTsop FHAPOKCH-
A2 HaTpua. 3akpeniiTe GIOpeTKy B JaNke IITATHBA W H4l€HbTE Ha
Hee BOPOHKY.

3anoJHuTe GIOPCTKY (BMeCTe € HaKOHEYIHKOM) THTPOBAHIbIM
PacTBOPOM THIPOKCHIA HaTpHs. YCraHoBHTe YpOBEHb YKHKOCTH
B GlOpeTKe Ha iIVJIEBOM JICJEHHH H CHHMIITE BODOHKY.

Ha6epure uunerkoii 10 ma wccaeayemoro (0,1 u.) pacrBopd
COJSHO  KHCJIOTbl, TNepeHecHTe
€ro B UMUCTVIO KOHHYECKYI0 KO-
Gouky, 100aBbTe B Hero 2-—
3 Kanau pactBopa ¢eHosdraie-
itHa. lloaseaurte Ko.460uRy C
pPacTBOPOM KHCJAOTHl 1101 HAKO-
HEUIMK GIOperkK® H TMNOIJ0KHTE
1101 Hee Kycok ©Oc.oii Oyvart.

[Ipousroiute Turporaiie.
inpHJavBag K Kic.jaore 1o Karn.iam
TUTPOBAHHbIN pacTBop [LeJ04H
(13 OlopeTku) j0 Tex nop, Hoxa
He TOABHTCS He Hcue3awllee
npu B36asaThiBankn 06e1HO-PO
30Boe oOKpaunpanne. QTMeTbTE
ofibeM HIeJ0UH, nourelweil HE
THTPOBAHIe.

Puc. 24. Boautebusie 11a104Ku
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TurpoBaHHe foBTOpHTre 2—3 pasa. HaYHHAsl OTCYET ¢ HYJIeBOro

st PeayabraTel THTPOBAUA He JOJXHBl OTIMUATHCS APYT OT

;leez,?a Gosee deM Ha 0,2 ama. Qupeaeaute cpeinee 3HadeHHe HaAWICH-
ﬁgf*o o6beMa LeN0uH. . )
3auiMTe AalHble 0 PC3YJAbTATAX THTPOBAHHS B TabJuy:

O6bey B3RTOIO PACTBO- O6Guem rurpoBanHoro | Cpe inee suaucuie vl ne-
TutpoBaHHE pa KHCa Tol, M paLTBOpa Wea M, M. Ma WeTOuH, M.1
[lepBo€ 10.0
10,0
Bropo® 10,0
Tpethe .

Onpenednte HOPMAILHOCTL PacTBOpaA COJTSIHOH KHCIIOTRI 10 Gop-
myJqie, 0003Ha4HB 0GbeMbl 34TPAYeHHbIX HA PeaKIHIO PaCTBOPOB KHC-
20Tl M wesoun vepes Vo u Vy, a BX HOPMAJLHOCTD YePe3 Hy M Hy!

BuiucauTe THTP pacTBopa KUCJIOTH Mo dopmy.ie:

H-3
THCI_W,

raie J — 5KBHBAJEHT KHCJOTHL.

A. NMoYeMy MbINO He MbIAMTCA}

O6GopysoBanue: XecTkas B01a, MblI0, ABe MPOOUPKH.
3apaHee MPHIrOTOBbTE KECTKYI0 BOLY, MPONyCKas 4depe3 H3BeCT-
KOBYI0 Boay M3 annapara Kunna oxenn yraepoga (IV) 1o tex nop,
HOKa o6pasymouuiics BHaua e 0cajlok KapOOHATa KaJdbllUs pacTBo-
PUTCH DNOJHOCTHIO.
B oany npoGupxy nageiite 10 '/, 06bemMa BOAONPOBOAHOM BOABI,
_a B 1pyryio — xectkoi. Bpocbre B KaAy0 U3 NpoOGHPOK [0 OAHHA-
KOBOMY Kycouky Mulla. B npuOupke ¢ BOj10MpoBOIHOE BOAOH oOpa-
3yﬁ‘TC;ﬂ IPH BCTPAXHMBAHHH MblIbHas nexa. B mpo6upke ¢ XecTKoil
Il;Oﬂx(igcgeH? He obpasyeTrcs, a Ha cTeHKaxX ee ocenaetT Oesiblfi HaJleT.
mec'[-KbﬁKgH BO/le MbWIO He TMeHHUTCH, TAK Kak NPHCYTCTBYIoLlHe B
Py Ka(J)]ﬂe PACTROpHMbie COMHM KAJIbILHSA 1a10T C MBITOM HepacTBO-
bLUHEBYI0 cosb cTeapuiioBoll kucaotst (CyH;COO0),Ca.

5.
Kak onpegenurs Kap6osaTHYIO YXeCTKOCTh Bopbl!

Oni
M BIT 3HAKOMHT yualiMxcsi ¢ MPaKTHYECKHM HCTIOAb30BaHHEM
€Tona Hepit

a. . . P | . ~
BOZL. PaJin3aumn oJasa onpelesdeHus KapOoHaTIIOR XECTKOCTH

060
100w PYﬂOBdHHe: 6lopeTKa, MeH3ypka (1M THIleTKa) Ha
» KOJba g THTPOBaHHS, BOPOHKA, XKCJI€3HBbIH ILTATHB, XKe-
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CTKasi Bofa (MPUrOTOBHUTH JIO OMBITA), THTPOBAHHBIA PACTBOP coug.
HOH KHCJOThi, PACTBOP METHJIOBOI'O ODPAHXEBOLO.

Hanonunte Sioperky turpoBaHHbiM 0,1 H. pacTBOPoM coastnoi
kucqotel. OtMmersTe 100 MJ1 JKeCTKOH BOjbI, mepedeiiTe ee B K016y
AN TUTPOBaHHUA, A06aBUB Tyia 2——3 KalJlu pactTBOPa MeTHJ0Boro
OpPAaHXKEeBOro.

[Ipusuaiite Kk xecTko# Boxe (MO KamisM) THTPOBAHHKI pac-
TBOP COMAHON KHCJOTH RO TeX 1op, NoKa oT upubaBieHus ozuoj
KalJHi KHCJAOThl OKpacKa MHAHKAaTOpa He H3MEHHTCH 0T OJeiHo-xes-
To# A0 6JieaHO-po30Bofl. MameHeHNe OKpPACKYM HHAHKATOPA YKA3mIBa-
eT Ha MOMEHT AOCTHXKeHHS KOHLA peaKiiHu:

Ca (HCO,), + 2HCI = CaCl, + 2CO, + 2H,0

OtmerbTe 00bEM KHCJOTH, 3aTpaueHHb Ha TUTPOBaHHE.

TurpoBanue noBropute 2—3 pa3a. Pe3yabTaThi THTPOBaHHS He
AOJXHBl OTJIHYATHLCS APYr 0T nApyra Godee yem Ha 0,5 wma.

Halinute cpennee sHavenue o6beMa COAFHOM KHCJAOTHIL, 3aTpa-
yeHHOH Ha THTpoBaHHue. [1o moJiyueHHbIM AaHHBIM paccuuTaiite Kap-
OOHATHYI0 XEeCTKOCTb BOHI.

Pacuer npon3BoAMTCH Ha OCHOBZHHHM COOTHOLLEHHS MeX1y 06b-
eMaMH M HOPpMAJBHOCTSMH Pearupymolliux pacTBOPOB, HAMIPHMEp: Ha
tuTpoBanue 100 ma xectkofl Bomwt (copepxaulelt Ca (HCO;),) us-
pacxongosano 5,0 ma 0,12 u. pactsopa consiHoit Kucaortsl. His onpe-
JLeJIeHHST KeCTKOCTH HaXOLHM HOPMaJbHOCTh pacTBopa ruapokap6o-
HaTa KaJblUus, T. €. Maccy, COOTBETCTBYIOUIYID 3KBHBAJEHTY COJH
B | 1 Bomm (x):

100:5=0,12:x
x == 0,006 r/n

Otclona CJAenyeT, 4To MeCTKOCTh BOLbI paBHA:
Koo = 0,006 - 1000 = 6 (mr/n)

6. CKkonbKo ene3a B conv Mopa!l

O6opynoBatue: turpoBannslii 0,02 H. pacTBOp mepmaHraHta-
Ta KaJuus, pactsoph conu Mopa (NH,),SO, - FeSO, - 6H,0O ¢ koh-
uentpanuel 0,01 n., 0,02 n. u 0,025 H., 2 H. pacTBOp CEpPHO# KHCJO-
THl, MepHasa KoiGa na 250 mJ, 610peTKa, NUneTKa Ha 25 MmJ, TpH KoJ-
bl IS THTPOBAHMWA, CTeKJsSHHAs BOPOHKa, >XKeJle3Hbl{l WTaTHB.

PactBop cosn Mopa nomectHTe B MepHYIO KouiBy Ha 250 mJ, A0-
JnefiTe Konfy AMCTHAJNHMPOBAHHON BOACH [0 METKM W TLIATENbHO Me€-
pemewafire. Habepure nunerkoit 20 My pactBopa, nepeHecuTe ero
B KOOy O/ THTpoBaHus u noakucaute 10—12 ma 2 H. pacTBopa
CepHOH KHCJOTHI.

Hanonnute GropeTKy THTPOBaHHBIM PACTBOPOM [lepMaHraHaTa
KaJusg U npucTtynafiTe K THTPOBaHHI.

K mopkucnenHomy pacrBopy cosu Mopa (Mo KanisiM npH Mocro-
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epememuaaunn) no6aBbTe TUTPOBAHHBIH PACTBOP MNepMaH-
xaJus 70 TOSIBJIEHHs OJIESHO-PO30BOrO He MpOnajaoliero
raHSTme oKpalllMBaHHs. DTO 03HAUYAET, YTO BECh BOCCTAHOBHTE.b
(lufoﬂ Fe?t) oKHCJIEH!
2KMnO, + 10FeSO, 4 8H,50, =
= 2MnSO, 4+ 5Fe, (SO,), + K;SO, 4+ 8H,0

siHHOM 11

Fe?t — e~ = Fe’* 5 I 10
- + — Mp2+
MnO; + 5e” + 8HT =Mn +4HO [ 1] 2
[loBTopuTe THTpOBaHWe 2—3 pasa (oTcyeT oObemMa HAYMHAIOT
¢ HyJIEBOTO neneHusi) H ONpeAeJuTe cpejliee 3HaueHHe oSbeMa pac-
pa mepMaHraHara, 3aTpayeHHOro Ha THTPOBaHHe.
[To ¢opmyJsie HalAHTe KOHUEHTpauuio cyibpara xeaesa (IT)

B pacTBOpE:

TBO

VK.’V\nO4-HK?v\nO4= vFeSO4-HFeSO4

BolugcjuTe YHCA0 TpaMMoB ene3a B 250 ma pactsopa. Hanpu-
Mep, €CJH HOPMaJlbHOCTh CyJbaTa Kedesa (II) cocrabnser
0,02 r/a, To B 250 MJ1 3TOro pacTBOpa eje3a COIEpPKUTCH:

55,85 - 0,02 - 0,25 = 0,279 (r)

XIV. OPTAHMYECKAS XHMMHS

B rmaBe «OpranuHueckasi XHMHs» paccMaTpuUBAIOTCs CBOHCTBA
OpPraHHYECKUX BELIeCTB: MOJHMEPOB, APOMATHUYECKHX YIJIEBOLOPO-
LO0B, CMUPTOB, AJMBIETHAOB, YIVIEBOLOB, a30TCOMEPKALIMX COENH-
HeHHH,

Ho nocko/ibky B onbiTax ucnoJib3yioTcs HeopraHHYeCcKHe BellecT-
Ba, TO yuammnecs NoOBTOPSIOT OTHesibHbie TeMbl Kypca HeopraHuue-
CKOH XUMMH 1 yray6Jasi0T CBOW 3HaHUs. HekoTopele U3 3TUX OMBITOB

MOTYT OBITb MpeNJIOKeHbl yyalluMcs Ha 6oJiee PaHHMX rogax ofy-
YeHus.,

1. 3awmranme KocTpa 6e3 cnwuex

BHT(K)as OVPYJIOB aHue: pappopoBas yawka (KadenpHas nauTka),
KPICJTOZ]‘aLHHpT, [epMAHraHaT KaJjus, KOHUEHTPHPOBAHHad cepHas
» CYXHe COCHOBHle CTPYXKKM, CTEKJSHHAS Majouka.
Ka.nm?zoélbna HEOBX0AHMO NOATOTOBHTL KAUIMLY H3 NEepMaHraHaTa
Ke Wy HHOHueHTpnp?BaHHoH cepHol KucaoTel B papGopoBod yall-
NoMeCTie K?@e.ﬂblioﬂ nauTKe. BoKpyr Kalunbl, He Kacasich CMecCH,
B P%ynbra—:yx”e CTPYKKH T2k, ytoObl MpPH MOSBJEHUH TJIAMEHH
cst. Mengn, ne’xumnqecxon peaklHH OHM MOTJIM Obl JIeTKO 3aropethb-
Mpy C}szaﬂdﬂbuamn PYKH [IOMECTHTE BaTKY, CMOUECHHYIO CIIUPTOM.

MM ManbLes Kanau COHPTa A0JXKHbI TONACTH B OKHCJIH-
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LeIbHY 0 eMeCh. [TPOHCXOAHE peakuus ¢ Bbl1edCHHEeM 00AbUIOro ko.
JHYECTBY TENOTHI, H3OBITOK CHHPTA BOCNIAMEHSIETCSE, @ OT Hero 3g.
ropawics CTIpYXKH:

9KMnO, + 1,50, = Mn,0 + K,SO, + H,0
6Mn,0; + 5C,11,0 + 12H,50, =
= 12MnSO, + 10C0,  + 27H,0

Mn,O- + 106 + 14H* = 2Mn2* + 7H,0 | 6
C,HeO + 3H,0 — 12¢ = 2CO, + 12H+ |5

OKICJNTEIbIbIE CBOACTBA NePMAHraHaTa Kaihs H OKCH1a Mdp-
ranna (VII) M0XHO HCNOML30BATH B aHAJIOTHUHBIX OMbITAX HOJVYe-
HUSL OTH$i Ge3 CHHYCK, HECKOJAbKO BHIOH3MCHHB BHEWHIOW Gopmy,
npHnaes UM ocobvie HaszBaHusi: Boawebuas nanouna», CBeua, 3a-
HKrueb», «Oroubku B XKHAKOCTH», CaMOBOCILIAMEHAIOMAAC HIi1-
KOCTb» H T. M. Bce 3Tu onbiTht HeaecooOpa3HO NMPUMEHHTh Hd TeMa-
[HUECKHX BeYepax H IPOUHX BHCKJIACCHDIX JaHSITHAX.

2. Bonwe6bHasa nanouka

ObBopyaioBaHHe TO )Ke CaMoOe, YTO U B ONbife 3aXxuranue
Kocrpa 6e3 clinuek».

Bo.auweOnyo naJouky npuroroBbTe 3apadee. s 3TOro BO3bMuUTe
VKa3Ky, Ha Kollell KOTOPOH 1aJCHbTe CTCKISAHHYI0 TPYOOUKYy AJHHOH
1—2 cm. CrekassHHYI TpyOOUKY TNOFPY3HTE B CBEXKENPHUTOTOBJEH-
HYK OKHCJUTENhHVIO cMech. KOCHYBINNCL Mastoukoit (hutuis, 3axru-
Te CIHPTOBKY.

BouaweSHyo manouyky MOMHO H3rOTOBHUTH H JPYrHM CIEOCOGOM.
CHayaqa KoHell CTeKASHHOA TpyGouKH (Mag0uKH) CMOYHTE B KOHLLEH-
TPUPOBaHHOH CEPHO Klici0Te, a 110T0M HAHECHTC HA Hee KPUCTadnH-
KM lepvmaHraHara kaJans. Eciu SplcTpo MNOJHECTH NaJiouKy K BJIaX-
HOMY (DMTH.II0 CIIUPTOBKU HJH h BaTKe, CMOUYEHHOH QHPOM, TO OHH
BOCHJTAMEHSIOTCS. BrlllonHeHHe onnita TpeGyeT TPeHUpOBKH. BoJ-
webH) 10 NaJT0YKY MOXHO HCNOb30BAaTh B ONbITe «CBeyad, 3aXKTHCh .
Hnsn storo Ha GUTHAL CBCUH IIPUKPEHHTE BaTKy, KOTOPYH feped
ONbITOM CMOUYUTE CIHPTOM (01eKoAoHOM). C1esaB HEeCKOJbKO ABHKE-
HHI TAJ0UKOH, <MPHKa’KHIe > CBeYE 32KEUbCs ¥ AOTPOHLIECh 11aJ10Y-
Koil 10 ¢uruas. CBeua 3aropurcs.

3. OroHbKK B MKAKOCTH

O6opyaoBanue: unAUIAD HiAKW Gosbuiast JeMOHCTPALLHONIHASA
npoSupKa, KONUEHTPHPOBAHHASA CepHAs KHCJAOTE, CMHPT, BOPOHKA
¢ AJUIHOH CTCKASIHHOR TPYOKOHN, HEPMAHraHaT KaJns.

B unanuap MM 60.bIyI0 NPOOKPKY HadefiTe KOHUCHTPHPOBAH-
HYIO KHCJOTY caoeM 3—4 CM, 3aTeM 0CTOPOXKHO € MOMOLULLIO JITHHHOI
BOPOHKH, 4TOObl HC MepeMewuBaJHCh KHAKOCIH, MpH.IeliTe 3THJO-
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. 4 (cJ10f B 92—3 cwm). IlpeaBapuTe/ibHO H3MedbUYeHNIbIE KPH-
i pepManranarta RebtialiTe HEOOJNBIIHMHE HOPIMAMK B UH-
ma‘wHK; JCTaJIHKH Ha TpaHHile ¢ CepHOil KHCI0TOR obpasyior
smnap J[pr\'l-() ¢cMeCh, KOTOpast B3anmoicicrsyet co cuunprom. [lo-
"‘”c'”m; gpKue, HelpepbiBHO MOTPECKHBAKNIHE BCIBIUKH. Ilpwu
ﬂm?,(():;mlom cReTe B 3aTEMHEHHON aVIHTOPHH BCOBILIKH HATIOMHHA-
::bTm-wmlmmprlﬁ GeliepBepk. ‘ - 0 \

Brumarue! LHINHAP CO CMECHIO BCTPAXHBATH Heabss. [locae

ofbITd CMECh OCTOPONCHO Helirpaausyire.

£, CaMOBOCTNAMEHSAIOWAACA MKAKOCTL

OGopYAOBAHHNeE: MHIETKA, HWIHHID HIH NCMOHCTPALHONHAS
npoGHpKa, BOPOHKZ C JUMHIOH CTeKISHNOW TpyOKOH, [WHLICPHIL
KOHLCHTPHPOBAHNAS CEPHASl KHCJOTE, NepManraar Kajus.

B (pap(poposoﬁ yawke nomectute 0,0 r cJjerka pacTepThix
B CTYTKE KPHCTAIJIOB ePMAHIAHATA Ka/us, a 3aTeM U3 NHIIeTKH Ha
HHX nadecHTe 3—4 Kanau rauuepHHa. Hepe3 neKoTopoe RpeMst TJH-
LUCpHIE BOCIIAVEHHTCH!

14KMnO, + 3C;H; (OH); =
= 14Mn0O, { 9CO,% +5H,0 + 14KOH
MnO; + 3¢~ + 2H,0 = MnO, 4+ 4OH~ 14
C,l5 (OH), 4+ 3H,0 — 14e =3CO, + 14H* | 3

ITOT OOBIT MOXKHO BHUAOH3MeHHTh. Haliky ¢ mepMaHraHaTtoMm Ka-
NUS 3aMACKUPyHiTe JYUHHKaMK, CJIOXKEHHbIMH, KaK B KOCTPE, 0CTa-
BUB OTBEPCTHE 18 BHecelus rauiiepuHa. MoxKHo BMOHTHPOBATL MH-
NETKY ¢ FJHHEPHHOM Hal MEepMaHraHaTOM KaJjiHs, @ K NHIETKe 0.1
BeCTH pe3MHOBYIO TPYSKY, COCIHHeHHYI ¢ rpyuweil. Bce 310 3ama-
CKHPYHTC KOCTPOBRBIM Mmatepuanom. [1pH HaJABAUBAHKMK Ha Tpymy
FAULUEPHH BhiJIbETCS H TNpou3oiier BocnsaMeneHne. ONbIT MOXKHO
B BHIE 34ra/IKH IPCAJIOXKHThL HA XHUMHUECKOM Beuepe.

#. CamoBo3ropaHKe creuy

O6o PYLOBaHue: cBeua, nanupocHas Gymara, peuHoll mecox
WIH K20JMH, rJaniepuH, llepMaHraHat Kauaus.
PacnpaBbTe ¢dutuab cBeuH B Buie Beepa. M3 nanupocHoil Gyma-
'd B 2—3 caost cpenafite TpyGouKy nuametrpom |—2 MM, BLICOTOH
I em u npomarxbre cunternuccknm kieem. C HIKHER CTOPOHBL TPY-
604Ky comuure TakK, uToObl H3 [ee HEe BBIChHIAJIO0Ch COIepPXHHUMOE.
Chavana vaceimbre Ha '/, 06beMa TpYyOOUKH MeJdKHE KPUCTAJJIH-
KW nepmanranata kanus, satem NPOMBLITHI ¥ HPOCYLICHHK peunof
HECOK Hau Kaoaun. Toauwna caos oHpeleasiCcTCs IKCIHEPHUMENTA Tb-
HO B 3asucumoct o1 HeoGX0 THMOTO BPECMCHH A5t CAMOBO3TOPAHNS.
cfeyqﬁnoqlll(gf-?,ztuan YCTAaHOBHUTE B HEHTD Beepa H YKpenuTe QHTHaCM
kit 3 ’no H'ELHTG 2—3 Kaiwy radiepuna Ha BePXHIO uacth Tpybou-
CTaBbTe cBeyy B 3apaHee npeaycMoTpeHHoe mecto. [locae
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HEOAHOKPATHOWH TPEHHPOBKH MO0 JOOHTBCs, YTOObI CBEYa 3axipg.
nach 10 3HAKY 3IKCIEpHMEHTaTopa.

6. XrimHyecKoe pefnle BpeMeEHM

ObopyaoBauue PuibTpoBa.dbHas Gymara, cyxue CTPY MKy,
HEJIeINbIH JICT, KHPTIHY K KepaMHYecKIie MUIHTKH, NIHLCPHH, nep-
MaHTaHaT KaJus.

[Tepmatiranat Kasins roToBUTCS TAKHM Ke 06pasoM (cM. onbit 1),
HO MOMEILAIT ero B (HibTPoBaibHylo OYyMaXKKy B BHAC KOHYCa,
B LEHTPEe KOTOporo IesaatT nebo.bwoe vraybaenue. B yray bienne
Havecute 3—4 Kanuun ravueputa. Kpast 6ymaru 6pictpo 3aBephute
K BeplInHe KoHyca. Tako#l makeT BHECHTE MO KOCTEP H3 CYXHX CTpy-
KekK. Hepea HeCKOIbKO CeKyHI BHauaJse MOABUTCH JIbIMOK, a NOTOM
njaMmsi, U KoCTposoil marepuad socriamenutes. Kocrep caenyer
YCT4HABJHBATL Ha >KeJe3HOM JIMCTE, a JIUCT — Ha OFHeYNOPHBIX NOJ-
craBkax (KMPIHU, KepavHUyecKHe ILIHTKM).

Bo Bpems geMOHCTpauMit OIIBITOB HEOOXONHMO HOMHITb, YTO
yBJaeKaThCA OOJbLIIMH J03aMU NepMaHraHata KaJjiis HeNb3s, Tak
KakK H30bITOK BbLIEJSIOIIEroCs KHCI0poda [edaeT ONbIT 02/ic-
ORACHBLM.

7. TnuyepuH-onpegenurens

OCopyaoBanue: XHMHUECKHE CTAKaHbl, CJHUepHH, OOpHas
KHCJIOTa, KapOoHaT HaTpus, CepHas KUCJIOTa.

OnuiTel MPOBOAHTE OJHOBpeMeHHO ¢ COpHOIT U cepHOH KHCI0Ta-
MH. Brauane pactsopure KilcJIOThl B BOLE M HA PACTBOPbI 1101CHCT-
ByiTe KapOoHaroMm uatpHsi. B crakade ¢ cepHOH KUCJAOTOH Bbliesdd-
eTca okcHA yraepoia (IV), a B crakaHe ¢ 6opHOfi HeT, Tak Kak 1a
KHCJHoTa cabas. Ho ccan BOPHYIO KHCIOTY PACTBOPHTH B ABYX 4a-
CTAX PJIHUEPHHA W No6aBUTb KapGoHAT HATpHS, TO MOABATIOTCS Y-
3bIPBKH ra3a, T. e. OOPHas KUCJI0Ta NPOSIBASET KHCIOTHLE CBOHCTBA.
Takum 06pazoM, TUUEpHN MOXKeT OblTb HCIIOJNL3OBAH IJ5 oBuapy-
KEHHsT KUCJIOTHBLIX CBOHCTB Yy THIAPOKCHI0B, 06Ja3a001Hx caabo Bbi-
Pa’*KeHHbIMH KHUCJOTHBIMH CBOHCTBAMI.

8. NonyyeHue «cyxoro cnupta»

O6opynosanne: dopmanus (30—40%-ublit pactsop ¢op-
maabneruna), 20%-ubii pacTBOp amMmuaxa, paszBapleHHas cepHast
Kucnota, ¢apdopoBas yawka, BOASHAST OaHsd, KeJe3HbIH IITATHB
C KOJIbILOM, TOpesKa.

B dapdoposoit vauike npurotossre cmech u3 10 ma popmanuna
1 10 Mo pactBopa aMMuaka. [ToMeCTHTe YallKy CO CMEChIO H/ BO_Si-
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{0 1 BHIMAPHTE /10 MOJHOTO YJETYUHBAHHS KHAKOUTIL. 1A 1He
jorcsi GeCIBETHBI® KPHCTaJ/Ibt y pPOTpONHHA:

20 ‘
~H
OffHH OTHOCHTCS K KJ1aCCy aMPHOB, €0 CrPYKTypHasn bop-

HYI0 6an
qauikn 0CT4

ypotp
MyJia:

CH,
N/ \,N

~
CHZ\T/CHz

H,C CH, _CH,

[pn AeHCTBUH KHCJOT yPOTPOIWH pasfaraercs.

[omectHTe B 1IPOSHPKY HECKOJLKO KPHCTAJJIHKOB yPOTPOIHHA,
706aBbTe Tyfa HEMHOrO pasOaBleHHOR CePHOH KHCTOTEI H HATPCHTE.
OGuapyxbTe 110 3anaxy oSpasoBanue hopMadbieruia.

9. MonyueHHe Kaydyka M3 (pukyca

O6opynoBaHue: 0IHH-1BA JHCTA QHKYCA, XJIOPHI KaIbLUKA,
pacTBOp NepMaHraHaTta Kajus, CHpPI, X.10podopm (6et3oa), Npo-
6upKa, 4aCcOoBOE CTEKJO, CTeKJAHHAS TMajJouka, NHHICT.

CpexbTe 0HH-ABa JAUCTa HKYCa H co0epHTE B npoOupKy BbL1e-
ASIOWMICS 13 yepeHKOB Maeynbiil cok. K coOpaHitbiM KahJAM COKa
npueiite HeMitOro Bofbl U a06asbre 0,5 T xjgopuaa Kailelns. CMech
XOPOLIO BCTPSIXHMTE W NpHJHBaiTe K Heil 1m0 Kanasm cnnpt. Ouenb
CKOpPO Ha MOBCPXHOCTH PacTBOpa NOSABATCH XJIOMbs KaydyKa.

[lepenecire 4acTh XJOMbEB CTEKJSAHHON Nafouko#d B 1pPOOHPKY
H pactBopuTe ux B 2—3 MJ xaopodopma (win Gensoaa). LoGaswre
K OMHOM 4acTH pacTBopa heMHOrO nepmauranara kaaus. OGecnpe-
YNBEHHE pacreOpa yKa3biBaeT Ha HENPeIeJbHbIH XapakTep Kajy-
dyKa,

Hpyryw yacTh pacTBOpa HOMECTHTE Ha UacOBOE CTeKsO H OCTO-
POXHO Bhinapbre. [Tocsie yaasdenis pacTBOpHTeJs Ha cTeksae obpa-
8YCTCsi /taCTHYHAS MJIEHKA Ka)uyKa.

X7Iombsi Kayuyka MOXKHO PACTSIHYTh UHHIETOM B TOHKHE HHTH.

10. Kakoi yger megn!

O_GOPYHOBBHHGI npoGHpKa, WHILL, 1430Bas ropejaka, 3TH-
MOBBIA criupr, HeGodibluasi MeHasi NJAACTHHKA (HAH KyCOUEK Meih)
Pasmepom 11,5 cm,
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Haselite B mpoOupKy Ha '/, 06beMa 3THIOBBIH cnUPT. Bosbmure
LIMITAMH MeIHYI0 IaCTHHKY M BHECHTC ee B ITaMs Topedixy:

2Cu-+0,=2Cu0

[Tocae Toro Kak MegHasi OJACTHHKA HOUephneel, BBIHLTC ee |3
NJAaMeHH H OHYCTHTE B MpoSupky co cruprom. ITpoucxoaur Oyphag
6LICTPO MPOTEKAKWWAasi PeaKUHA:

A0
CH,—CH,0H + CuO ——— CH;—C 4+ H,0 + Cu
~ 2
H

Jl1acTHHKA CTAHOBHTCHA CBETA0-po30BOH. YKHAKOCTh B npobupke
obaaxaer caadnuim 3anaxom sibaok. [locse okoHuANA peaKUUH BbiHb-
re MJIAaCTHHKY H3 NPOGHPKH; OHAa HMECT IBeT YHCTOH Meaw.

OnbiT MOXHO NOBTOPATh HCOLHOKPATHO, He MEHAs KHIKOCTH
B NpoOHupKe.

11. Kak o6HapyXKts B cnupte BOAy!

O6opyaoBaHHe STUIOBbIL CIHPT, 00e3BoKeHHbIT cyabdar
meau (Il), 1osayyennslfl [poxka/MBaHHeM KpHCTaaaoruipara
CuS0,-5H,0, npo6upka.

Hanefite B mpoGupky 3 M4 cnupTa, J06aBbTe Tyda HeMHOro
06€3BOXEHHOTr0 Cyab(aTa MeAn H XOpolo BeTpaAxHHTe. CoJab OKpa-
HBaeTcst B rosdySoH pBeT, 4TO yKaspiBaeT Ha NMPHCYTCTBHE BOIbI
B cnupre. Coaepixaulascs B CIHpTe BOLa B3auMoIcHCTByeT ¢ 0Oes-
BOKEHHORN €odbio, 06pasys kpucranaoruapat CuSO,-5H,0 spko-ro-
Jayforo uBeta.

12. «Hecropaembi¥ NNaTrok»

O6GopynoBauHe HOCOBOH 1JaToOK H3 XJOMUATOOYMaKHOH
TKaHM, TOpeJKa, THreJbHble UIMNUBL, AAHHHAs JYYHHKE, STHJIOBbIH
CIHPT.

[Tponosionyte B BoAe HOCOBOH INIATOK, 3aTeM CJlerKa OTOXMHTE
ero (Tak, 4T0Gb OH BbLI JOCTATOUHO BJAXKHBIM) ¥ XOPOIIO NPONHTAH-
T€ CIHPTOM.

3axBaTHTe MJIATOK 38 OAHH H3 €r0 KOHUOB THreJbHLIMH HIIIAMH
M, Jep¥Ka HX B BBLITAHYTOH PyKe, MOANECHTE K TKaHW JJIHHHYIO JY-
YHHKY (ONBIT JOJKHBI [POBOAHTL 1Ba uenoBeka). CIHPT Cpasy
BCIIBIXHET — c03jaeTcs Blieuaraenne, 4To roput naatok. Ho ropenue
npexKpawmaeTtcs, a MJaToK 0CTaerca HeBpeAMMbIM, TAK KaK TeMnepa-
Typa BOCM.IAMEHEHHS BJIAXKHON TKAHW 3HAUYHTENBHO BbIUIC, YeM TeM-
nepatypa BOCINIAMEHeHHst CIIHPTA.

A7oT s¢dexTHBIH UHbLIT XOPOLIO AEMOHCTPHPOBATH HA XHMHMUE-
CKOM Beuepe.
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g Npouece OAMHAKOBLIK, a pe3ynbrar pa3Hbii

Oﬁopynosaﬂne: XKeae3HbH LWTATHB ¢ Jankoil, npoGupka,
meTajgecKas tapenka (CKOBOPOAKA) ¢ MeCcKOM, ropeska, CTeKJISTH-
yas najnouxa, MUBLET, uq.)HJIprOBaJIbHaﬂ 6ymara, STHJOBbHIH CIHPT,

eTANMUIECKHH HATPHI.

YCTAHOBUTE JKEJE3HbI IITATHB, 3aKpelHTe B Janke WTaTHBA

oGupKY B BEPTHKAIbHOM NOJOXKEHMH M HOCTaBbTe MO Hell (nas
6ea0NaCHOCTH) TAPEIKY C PEUHBIM MeCKOM. Hanosnurte npobupky Ha
|/, 3THAOBBIM CILHPTOM. OnycTuTe CTeKAsSHHY0 NAJI0UKy B NIPOSUPKY
co CMUPTOM, 3 38TEM BHECHTE ee B TJIaMsl rOPeJIKH. Cnupt 3aropa-
etcss. Tlocne NIpeKpauleHnsi FOPeHHst HIK2KOro HajleTa Ha CTeKJsiH-
Hoft maJjouke He oOpasyercs.

B npoBHpPKY €O CIHPTOM NOMECTHTE 1e60JIbIIONH KycOYeK XOpOouo
OYHLIEHHOTO OT MOBEPXHOCTHOM KOPKH MeTaJJqHyeckoro Hatpus. Har-
pii B3aUMOAEHCTBYeT CO CIUPTOM, HO MeHee AKTHBHO, UeM C BOAOM.
[lo OKOHYAHMH OTBLITZ, KOTAA BeCh HAaTpHil NpopearHpyeT, ONyCTHTE
BHOBb CTEKJSIHHYIO MAJOUYKY B IPOBGHPKY W ONATH BHeCHTe ee B IlJa-
Msi ropeskH. Ha cTexJsiHHOA 1anouke OueHb ObICTpo mosBHTCH Oe-
JIbt TJIOTHBIH HaJieT — 3TO 9THJIAT HaTpHA:

2C,H,OH+2Na—2C,H;ONa+ Hot

3TUJAT HATPHA

14. «3amopaxmKpanke»n 6enzona

O6opynoranie: 6eH30J, CHET (MK JeL), GONBIIOH KPHCTAJ-
JiU3aTOp WJH YaluKa, TEPMOMETP.

Hausefite B KpucTasanusatop XoJoAHyw BOAy U foGaBbTe B Hee
Kycodkd abpa (unam cuera). OxJa)kpawias CMech JT0JXKHA HMETb
Temnepatypy 0 °C, KOTOPYI KOHTPOJHUPYIOT TEPMOMETPOM.

OAHY u3 npoSupok Haneiite 5 Mmsa OeH3ona, a B APYyryw —
CTOILKO e Boibl. [lorpysute onHOBpeMeHHO 06e NMPOOHPKH B OX-
daxnawuyn cmech. Uepes HeCKoJbKO MHHYT BbiHbTE€ HPOOHPKH U3
BOAbi: BOZA OCTagach KHAKOH, a GeH30J1 «3aCThii» B Oelyr KpHC-

TaNNHYecKyw maccy, Tak Kak OH 3aTBepaeBaeT MpU TeMmieparype
0K0J10 5 °C,

15. Movemy ne 3amep3aer pacTBop rnkieprHal

" cglob\o Ii[:;’j(')'BaHHei FAHOEPHH, oOXJaxjawulas CcMeCh (aaen
Ha1’:e" Ka WU Kpl'{CTaJTJI]'{?,aTOP, JiBe MPOSHPKH.

ryio ‘“B(‘)’l;e BHO,-IHy Npo6HPKY BOAHBIH pacTBOP rJMIEpHHa, @ B APY-
iyl CMe%}’-‘_leorpyauTe 06e 1pobiipKY OLHOBPEMEHHO B OXJIAX/1a10-
Iomme}; CMeé“_ gg,a HECKOJILKO MHHYT BBIHLTE 11POOHPKH H3 0XJaax/1a-
ocTancy )KH.'.'L.KHMnaS B NpoOHpKe 3aMeps.d, a pacTBop IJIHLepHHA
T npy 0 5C. TO 0ObACHAETCH TeM, u4TO YHCTAS BOJE 33 Mep3a-
CTBHe pacn;op CTROPbE — npH 6oJee HHU3KOH TeMitepatype. IlpucyT-

PeHHOro BeuleccTBa HOHMXKAET TeMmIilepaTypy 3amep3a-
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HHSl pacTBOPHTEJst (BOB), H TEM CHJAbHEE, YeM KOHIEHTPHPOBAHIice
pacTBOp. ¥BeTHYHBAs KOHUEHTPALHIO TJHUEPHHA, MOXHO NOJYUHT,
PAaCcTBOPHI, KOTOPLIE HC 3aMeP3aI0T Aaxe HPH OUeHb HUIKOI TeMmile-

patype (2HTHGPH3bL)

16. NMnama Hap npobrpkok

O6opynoBaHHe MPOOHUPKAE, KeNe3Hbll WTATHB C JanKoii,
rasoBasi ropesika, OJHHHAs JYUHHKA, KOHLEHTPHPOBAHHAA YKCYCHas
kuciaora (80%-uas, 10 Jayuule qgensinas).

HaJsefite B npo6upKy He Gosiee | M KOHUGHTPHPOBAHHOH yKCyc-
HOH KHCJOTbI. 3akpenure HPOOUPKRY B JialKe IUTATHBA B HAKJIOHHOM
MO.10KEHHU H OCTOPOXHO HarpeBalTe ee 10HbILKO. Kak T0itbKO yk-
CYCHAsl KHCJOTA 38KHIHT M Napbl ee J0CTHTHYT BbiX0Aa M3 MpoSip-
KH, MOA0KTHTe HX JyuMHKOH. [Tapel VKCYCHO/ KHCJIOTHE 3aropsrcd,
o6pasys NJHHHbE S3LIKH ¢J1aB0 CBETSILLErocs il1amMeHn (Harpesanue
NPOGHPKH HE HpeKpaulath).

CH,COOH4-20,—>2C0,t+2H,0

OnpiT pocrarouHo 3¢ deKTed: co3iaercst BleuaTIeHHe, 4TO H3
TPOGUPKH BEEPOM BhIJIETAIOT A3bIKH JIAMEHH. C npekpaulennem 06-
pasoBalHs NapoB YKCYCHOH KHMCIOTHI FOPeHHe 3aKaHUMBAETCs.

17. BypaH nop CTEKNOM

O6opynoBaHHe: [epeBsiHHas MOACTaBKa IMIOILAALIO 40X
X50 cM H BbicoTOH 8—10 cM, BETOUKH €JiH HJIH COCHbi, CIIHPTOBKAE,
6eH30MHasT KHCJOTA.

[purotoBbTe MOACTABKY yKasanublX pasmepos (puc. 25). Ha
KpbilliKe €€ AO0JKHO ObiTh KPYIVIOe OTBepCTHE 114 ¢apdoposoll ya-
uieyxit., [loMecTHTe ualledky B OTBEPCTHe ta KPbiUIKC MOACTABKH

Puc. 25. Bypau noxu crekiom
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mmiaCHINpTE B li€e 20—30 r Gen-
30i{HOH KHCIOTDI. Bokpyr orsep-
css HA KpBHUKE YKPENHTE lie-
CKOMBKO €J10BbIX BETOUEK (HIH
peTBHCTBIX TPABSHHCTBIX pacTe-
wnif). pacnoaaras X Tak, 4ToGbl
NOAYUHICS MaKeT caia. Harpeii-
re Ha CMHPTOBKE (apgpoporyio
yameuky ¢ 6EH30HHOH KHCIOTOH,
HAKpbIB BCK YCTAHOBKY CTeK-
ASHHBIM KOJOKOJAOM (MOXKHO aK-
papuymom). Ckopo 6eH3oiiHasn
KHCJAOTA HAUYHeT [JIaBHThCHA, a
3aTeM BO3FOHSIThCA, H «Cai» mo-
KpbiBaercs GedbiMH  XJOMbSIMH
«cuera». Cosnaercs foJHas Wa-
H103Ms  KapTHlibl 3HMbL ¢ Oy-
paHoM.

oHpOBODﬂ OlBIT, CIeYeT OCTEPEraThCs Nola1aHHs apos GeH3o0f-
108l KHCJIOTHI B NOMelleHHe.

Puc. 26. BeTka «unes» B J1060€ Bpems
rona (BO3roHka Ha(raauna)

18. Betka «hHesa» B no6oe Bpemsa ropa (Bo3romka HagpTanKKa)

O6opynoBaHue: xeae3Hbil LWITaTHB ¢ KOJBLOM M JanKoi
acGecTHpoBaHiiasg ceTKa, GOJBLIOH CTAKaH, KPYyrJoA0HHAS Koa16a.
ropeika, HadTaJlHH, 1pCBeCHbie RETKH. '

Ha nno xumuueckoro crakana uaceinbre HadTagun ciaoeM | cm
H BOTKHHTE B HEr0 HECKOJIbKO JpeBecHbIX BeTOK. [10CTaBbTe cTakaH
Ha ac6ecrnpos'§|my}o CeTKY, IHOMCIIEeHITY0 HA KOJIbIIO LitaTtHBa. Ha-
NOJIHHTe BOAOH KPYTJMIONOHHYK KOJNOYy H HakpoiiTe €0 CcTakaH
(puc. 26).
npell;leaci&?:a:;c CTaKa'H H?‘C.ﬂa\f)OM orue. Yepes Hekoropoe Bpems
e FKH'JH(i_}I\pOK)Hﬂ ONecTAUEMHE KPHCTAJJIMKAMHU, Haro-
o uarpeBaHm{e”- fa6ﬂmgxaemoe fBJieHHe 0ObACHAETCS TeM, uTo
iy ()mamﬂaﬂpzn npomxoglm BO3roHka wadranuna. [lape Hadranu-
65 ranr 2 Cb, KOHAEHCHPYIOTCSt M OCEA2K0T Ha BeTKax. JIHO KoJi-

OKPLIBAaeTCs «HHCEMY.

19.
Nonyuenue pykroBLIX 3¢hupoB (onbiT nNporoAmMTL Nop TArok)

06 .
500 MJOPY;L()Baun He: npobHpKH, B2 XHMHUECKUX CTakaHa Ha
MypaBb,Hl}’('eﬂe3Hb]H WTATHB € KOJNbLUOM K CETKOH, ra3oBasi ropeJika,
Bortt g 1451 B MacJsiHan KHCJIOTbE, STHIOBLIA. OYTHJIOBLIH H aMHMO-
€3BOAHbIE CMHPTHI.
a
) Mosyyenne MYPAaBbHHOAMHJIOBOIO CJOXHOrO 3adupa

H—c”
~ o Cumewaiite B npoSupke no 2 MJi MypaBbUHOH KHC-
MoTH 4 aCM” sH
JI0BOrO cnupta W nobaBbTe K CMecH 1—1,5 MA KOHUEHT-
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pupoBaHHoii cepHoil Knciaotbl. [lomectuTe npoGupky Ha 3—95 MHH
B KHHsHIYI0 BOAY (1100 Tsteod!). 3atem 1poOUPKY OXJgdaure U Bbljei-
Te €e COIePIKUMOe B cTakaH € Xoa01Ho#H BooH. Ilosvuenuslil adup
cofepercsi Ha. IIOBEPXHOCTH BOAbl. YUaULHCCs MOTYT yOeINThCs, UTO
MPOAYKI peakunu 061al1aeT 3anaxoM BHILHH (HIOXATb OCTODPOXKIIO,
¢ COBJIOICIHEM MPABHJA TEXIHKH 6e3011acHoCTH).

6) MoayueHne MacAsHOITHIOBOrO CNOXHOro 3dupa
A0
C;H—C (oBnazaer 3anaxoM aBpHKOCOB).
g onblTa cyeayet B3ATh MO 2 MJ MacASHOH KHCJIOTHI H 3THIOBOrO
cnupra 1 1—1,5 M1 KOHUEHTPHPOBaHHOM cepHO#t KucaoThl. Onbit

NPOBOJIMTCA aHAJOTHYHO NPEeibliylleMy.
B) TMoayuenne macnsnHoOYyTUNOBOro cAOXKHOro agupa

A0
C;H~—C (o6aa1aeT 3amaxoM aHaHaca).

~0—C,H,
J.s onbiTa BO3BMHTE MO 2 M. MaciasHOH KUCJI0TeE B OyTHJIOBOTO
cnupta ¥ 1—1,5 M1 KOHLeHTpHpOBaHHOH cepHOH KHeaOTH. OnbiT
[IPOBOJAHTCHA aHAJOTHUYHO TpeabLTyLIHM.

20. Kax o6HapyXHTb rnioKo3y B sropax K ¢pykrax!

ObGopyioBanue: cBexue GPYyKTIb HIH AT70AbL (20J40KH, MaJIH-
a4, BUHOTpAa M T. 1.), pazbaBieHHble PacTBOPhi cyJdbdara mein (11)
1 THAPOKCHIA HaTpHs, 1pobHpKa, CHUPTOBKAE.

BoikMuTe U3 MaJjiHHbl (BHHOrpajaa, sbJ0Ka U T. I.) B IKHPOKYIO
HpPoSHPKY coK. PasbaBbre COK BjlBOE BOAOH H NPHJIEHTC K HogyueH-
HOM) PacTBOpY paBHbI 06beM 1eJouH H | Mu pacTBopa cy.bpata
mean (I1). Harpeiite npoGupky co cMechio B mitaMent ropeskd. O6-
pasyercst >KeJaThIH, a 3aTeM KpacCHbIi 0Cai0K:

0
CH,—ClI—CH—CH—CH—C_ 4 2Cu (OH), —>
T Y
OH OH OH OH OH
FTI0KO3a (a:lb:[eru.'locnupT)
)

V
——>CHy—CH—CH—CH—CH—C + 2CuOH + 21,0
[ | | [ | SOH KEATH i
OH OH OH OH OH

LTKKOHOBAA KHCTOTA

2CuOH = Cu,0 + 11,0
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24. MonyHeHne KCKYCCTBEHHOTO Mmepa

O6opyAOBaHHe: caxap, JHMOHHAS KHCJA0TA, KOHHYECKAs
xoni6ouka Ha 200 My, CTeKistHHAsh HAMOUKAE, WITATHB ¢ KOJIbIOM, BO-
@snas OaHs. ‘

[1pHroTOBbTE B KOHHUCCKOH KoaGouke 100 ma pacrsopa caxapa
B BHYE HErycToro cupona. [loGasbTe K modyueHHoOMy pacTsopy
1 r JIMMOHHOH KHCJOTbHI M narpesaiite cmech i1a pBoasinoi Gane 40—
45 mun. [Moavyaoiuiics Npu 3TOM IYCTOR H BA3KHI CHPOM — HCKVC-
CTBCHHDBIH Mel — lIpeacTaBisneT coboil cMech MIOKO3hi U GpyKTO3HI.
Lasi npUiaHKst eMy apoMaTta MOXHO 106aBHTH '/, uafiHOH JMOXKH
HAaTYpanbHOTO Meaa.

PeakUunio rHipoausa caxaposbl B oSHleM BHIe MOMHO OTPa3HTh
CJAEAYKIHM ypaBHEHHEM:

KHCJIOTa

CiHpOyy +H-ro_’>C6HmOe+ CeH 204

caxapo3a rNKo3a  ¢pykrosa

22. Be3pgbimHbIN nopox

OGopynroBaHue XUMHUECKHH CTAKAH, CTEKISTHHAS na.J0yKa,
KOIUEHTPHPOBAHHbIE PACTBOPBE A30THOH W cephoil KHCJOT, BaTa
BQAsiHas OaHs, (QUIbTpPOBAdbHAR Gymara, dapdoposas l{amKa:
JYUHIKE, ’

[TpHroTOBbTE HHTPYIOLLYID CMECh B XHMHUECKOM CTaKaHe, B3sB
5 MJi a30THOH 1 10 Ma cepnoit kucaor. CMech caerka ox.na,u,m:e Ho-
CJle Yero B Hee OCTOPOXKHO ¢ MOMOLUBIO CTEKIAHHON Nad0uKH HOMe-
CTHTE KOMOUCK THIPOCKONHYECKOH BaThi. CTAKAHUYHK CO CMCCHIO
U C BaToli Hall‘peﬁ'l‘e 10 70 °C ua BoastHoil Hane. Uepes 5—8 mun sty
ga'ry NPOMOUTE BOLOH, OTOXMHUTE MCXKAY CAOAMH GHUIABTPOBAJLHON
6};3’1:3[‘14 M BbiCYWIHTe B (ap(oposoil yalike Ha Kunsiwell BOIAHON

K BbicymmenHoii BaTe nozmecure 3aXKXKEHHYI0 NYUHHKY: OHa MO-
MEHTasbio cropaet Ges Abima. Bata xe Ge3 06paGoTky NPH HOMKH-
P2HUU T.1eeT.

Mponykr wurposauus B3pbIBOONACEH, NO3TOMY BCC OCTaTKH MO-
C/I€ ONbITa CleIYeT C)Keub. XPAHHTH €r0 BIPOK HeTb3s.

23. CamopenbHbie AyXH

CBQ)(IgeSC(())ppB);éIHObF aHH e‘:‘ npoénpkn. C NpOGKaMH, AHITUAOBBEH 3(Hp,
ety Tl e Jl'eﬂlt‘l('jzﬂl )p03bl, CHpenH, GHANKKM M APYTHX 1HBETOB,
cocy ™ W ITaXyUCH TePaNH, KOPKH JIMMOHA K aNCAbClia, XBOS

i, JH THXTHI,
. élﬂnn)sorg;os,éemm ‘1??(08 noiGepHTe KeTaembie UBETH HIH NJ0-
SPipon 't DUPKY HOMECTHTE MeJSKHe KyCOukM pacrenudl, sadeiire
FaK, 4TOObI OH NOAHOCTBIO MX MOKPHLI. [pobupky 3akpoiite
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npo6Koii, coaepKHMOe TIaTeIbHO B360JaTalTe H 0CTaBbTe HA CYTKH.
Ha npyroii AeHb cJjeiiTe pacTBOp (6e3 KyCOUYKOB pacTeHHil) B CTAKaH.
CTakaH, He 3aKpbiBasi, NOCTABbTe HAKJIOHHO B NpoBeTPHBAEMOM 1O~
MelieHHH BAaJH OT OTKPhITOrO OFHSL. [Mocse HcnapeHus 3¢upa Ha
[He CTaKaHa coOepercss rycrasi MacJaHHCTas HKHAKOCTE == CJIOKHBI
5¢Hp, H3 KOTOPOFO MOXHO LeaTh NyXH nyTeMm pacTBOpeHHS ero
B CNHpTE C MOCJEAYIOWAM MPOCBETIEHHEM KHAKOCTH.

OnbIT OCHOBAH Ha SIBJEHHH SKCTPAKUHMH — MPOLECC pasiie/eHHs
CMECH JKHAKHX HJH TBEpAbX BelleCTB ¢ MOMOLLbIO u3bHpaTesbHbIX
(ceseKTHBHBIX) pacTBopHTeJed.

24. Yro npoH3owsio ¢ BOCKOM!

O6o0opyvnoBanne (appopopas yallka, CTeKJsIHHAf Nallouka,
BOCK, KOHLEHTPHPOBAHHBIA pacTBOp LIEJOUH, HachlleHHb BOAHbIN
pacTBOp XJOpHIA HaTPHs, KOHUEHTPHPOBAHHAS coJisiHasi KHCJIOTE,
pacTBOp cyib(aTa MelH.

B ¢apdopoByro 4auwky HaJelite 6—7 MJ KOHLUEHTPHPOBaHHOTO
pacTBOpa ILeouH H 100aBbTe 93 r Bocka. Cmech Harpeitre 0
cnaBoro KHreHus, uToObl H30€XKaTh TOMUKOB, noMelinBafiTe ee CTEK-
JNSHHOH naJoukoii. Bpemss oT BpeMeHH noaJiHBaiTe B CMeCh JUCTHJ-
JIMPOBaHHYIO BOAY N0 IepBOHAUaNBHOTO o6bema. Uepes 15—20 muH
¢Mech nepejeiiTe B 60JbILYIO npoSHpKy H n00aBbTe 10—15 ma ropsi-
yero pacTBOpa XJAOPHAA HATPHSL. Cwmech BeTpsxuute. Ilocne orcran-
BaHHs HA ee TOBEPXHOCTH BCTUILIBAET CJIOM BELLECTBA, 34TBEpPAEBAIO-
{ero npH oxJaxpnewuH. [1o BHelIHeMY BHLY OHO HAaTmOMHHAeT BOCK,
HO CBOHCTB& €ro Apyrue: 370 MblJO.

Ecau mosBUTCS HEOOXOAHMOCTD NOJYyY€HHSA 6oJlee YHCTOFO MBbLJIA,
nepen BblCaJHBaHUeM MpOBepbTe CMECH Ha NOJIHOTY OMBIJIEHHUS.
Jlnist 3Toro B NpoGHpKy ¢ 5—6 ma JAHCTHAJHPOBAHHOH BOJbl 100aBb-
Te HECKOJIbKO Kaledb MOJYYeHHOH CMeCH. [1poGy Harpeiite 10 KHIE-
HHs, BCTpsixHHTe. ECNIH cMech He COLePIKHT Kaneb XHpa, OMblJIeHHE
[IPOH30MIJIO MOJHOCTBIO. B npoTuBHOM CJiyuae npoaoJikafTe Harpe-
BATh CMe€Ch BOCKa M IIEJIOYH €llle HECKOJNbKO MHHYT.

BoCK — CJIOKHBIf 5(Hp BBICIIHX XHPHBIX KHCJOT, HO B OTJIMIHE
OT >KHPOB He TPEXaTOMHOTO CIHPTa MIHUEPHHE, 8 0JHOATOMHOIO BbIC-
{1ero MHpPHLHJIOBOrO CHOHPTa C,,HesOH.

I1py OTCYTCTBHH BOCK@ MOXHO BOCIO/b30BATLCH rOBSIXKbHM, CBH-
HBIM WJH Gapanbum cadom. OmbIT MPOBOAMTCSH ananoruuno. Ho
B 5TOM CJyuyae [ocje OTAeJeHHs Mblia pacTBop npoBepsaIoT Ha CO-
fepranHe 00pasoBaBLIerocs raHUepHHa, n06aBiisas M0 KanjaaM KoH-
LLEHTPUPOBAHHYIO COJSIHYI0 KHCIOTY 10 HEMOJHOH HeHTpasiH3alHu
wesaoun. JKHIKOCTE QUABTPYIOT Y€pe3 6yMaxHbiil QHIBTD, NpeaBa-
pUTEJIBHO CMOUEHHbIH Bofoi. ®uapTpaT ynapuBawT H INPOBOLAT Xa-
paKTepHyl peakuHIo Ha IMHIepHH, HCHOoAb3yH pacTBOpbl CyJb(aTa
MegH M ULIeJIOYH.
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