




















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

em;)'rlieai‘ Ha 3araiky OymneT CYMTaThCs NPABUJILHBIM B TOM
1Y y4alKHCs, 06BACHAA, PACCKAMET O «MOIYLECTBe» 036110

030HHOM cJjoe aTtMocgepb %
Moc I, KOTODbI}i TOrJIOLACT Y
H3JlyYEeHHE COJIHEUHOro CMeKTpa, o e

AEHCTBUSA XKUBbIEe OPraHM3MBIL.
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saummas ot 133313)'mHTean2(r)(e)

. sogoron

O
) IOBTH C BOJAOPOIOM HEOOBXOAMMO NMPOBOAHTHL € GOJIbLIO]
POXXHOCTBIO, TAK KaK BOJOPOd B CMeCH € BO3AYXOM HpH o
OUYEHb B: ’ l e
° Harpsesé;b;ioonaceﬂ. [TosTOMy B Tex cayyasx, KOria onbT CFB?{H“H
¢ hary HeTeM, Heo6X0AMMO TpeIBapHTENbHO MPOBEPHTH rﬂ33aH
u ann};\ )aTaOIJébKO NpH BBIXOfe ero u3 6aJsioHa uepes pe,-'lvmou) nHa
h ann Tloro quéréila, 16{0 ¥ Ha KOHIle ycTaHOBKH. [lociennee ,:[elm:TH
. y6eInuTbCsl B repMeTHYHO DHGO-
g CTH BCEX y3J
pa. B wkoaax vauwe npux o K oG-
OAHMTCS TOJb30BAT
pa. B I bcs anmnapatom Ku
np:}ﬂj:;ﬂz)rgﬂsﬂapmxou HeOoOX0IMMO MNPOBEPUTH Ha repMemInggfl;
BaBeJI‘HHOM ﬂ;:lzalicm, KpPaH W npH HEOOXOIHMOCTH CMa3aThb ux
. HTHl annaparta Kunna or fiHOT
pasesuto chydafiHoro nomnapa-
pnn e CTe:l?JIB pesepByap ¢ rasoM Le/1ecO06pa3Ho Ha KOHLe raso%r-
poarod ct STHHOH TPyGKM BCTABHTB MeIHYIO CeTKY (CHHpafb OT
ToRKoit N{Ie?b“ :é)osonoxu) HJIH MEeIHYI (OJbry, CBépHyTyro B py
. MJIBHO TIOrJIOLI2eT Te a
v MJ0TY, M rOpeHHe BOIOpPOIA
Has ourcTky B N
0f0po1a K amnmna é
wEhanKy e cmecuoISOg’ annapaty Kunna npucoeauHsOT mpo-
i 10% miore pactmoma /o-HOl‘g pacTBopa mnepmaHraHarta KaJaud
, JIOUH. ITa CMECh OKHCJA
eT 1nob -
ﬂy}{IT]bI (cepoBonopoa, apcuH, CTHOMH). OmHE TR
ocJ1
contoey is(e‘lﬁgfokun ?f‘IHapaTa UMHKOM ¥ cepHO# Kuciaotod (1:4) nan
Sona s ! e i (1:1) npoBeps0T aBTOMATHYHOCTL JEHCTBHS PHU-
Gopa u n ueq)écno(z).rglf)qaaemoro rasza. JInis ycKopeHUs peakuuy rpaHy-
J 3HO TpeNBapuT aboTe a )
Cynata menn (1) p puTesbHO o6paboTaTh pacTBOPOM
[Tpose a
ne])elalopafnﬂ;z:oicmopml Ha YHUCTOTY € NOMOUIBIO IPOGHPKH, KOTOPYIO
oy BBEPX AHOM M HaJeBaT HA ra3ooTBOAHYH TPYO-
Ky onnapa SFH}OHHIEIQ. Hanonnennyw raszom npo6Gupky Me:TeRHO
o . rope.nxa {crupTOBKA) AOAKHA CTOSITh B CTOPOHE
Oy leu a Kunna. K onblTam MOXHO NpUCTynaTth TOJNBKO B TOM
J On, C/MH B NMpoBHpKe ra3 3aropuTcsi Ge3 B3phbiBa
BITH IleJ aya |
o Boﬂopl();:frzcooépawo HAYaTh C AEMOHCTPALMH B3PBIBOONACHO-
,» @ TIOTOM [epPeHTH K ero FOPeHHIo u APYruM ONbITaM.

NeTatowjast 6aHKa

Oéopy;loaaﬂne: amnna-
at Kanna ¢ BOJOPO;10M, FOpes-
Ka (cnupTOBKa), .J"lyql/IHKIt, K?H-
cepBHaA faHKa, yKeJe3HbH LiTa-
tuB € MYQTOH (puc. 6).

YlasrocTpalnen B3pbIBOONAC-
HOCTH BOAOPOAA B cMeCH ¢ BO3-

AYXOM qBJASETCSl OMBIT € KOH- I
cepBHOﬁ 6aHKOH.

B aHe GaHKH BMECTHMOCTHIO f
300—350 M npoGefite rBO3NEM Hy
oTBEpCTHE H 3akpoiite ero Jy-

e ———

yHHKOH HJIH cnuukoit. HTo6b BO
ppeMs B3PbIBA faHKa He yJeTe-
jia ¥ He pa3buaa na cToJie TIpH-
6ophbl, €€ geo6xoaumMo € 1O-

MOILbIO H[)OBOJIOKH npm{penmb
K CTep)l(H}O )KeJie3Horo LITaTHBa, HO Tak, yto6bl 3TO HE MelaJlo ee

CcBOGOMLHOMY TepeMelleHHIO. Ha KoHuEe CTepXHs YKpenuTe My®dTY.
BaHKy Haro.aHHTe BOAOPOIOM, MOCIE yero OTOJIBHHBTE annapar
Kunna B ctopouy. C noMousio AJMHHON JYUMHKH TOZ0XTIHUTE BOMLO-
pOfL y OTBEPCTHS GaHKW, BBIHYB [IpeIBapUTEJIbHO CIIHUKY. Kak Tojib-
KO MJiaMsi IPOCKOUHT B GaHKY, POUCXOAHT B3pbIB, CHJOH KOTOPOro
Gauka noibpacbiBaeTcd BBEpPX 1O cTepXHIO [0 My(THL.
OmpiT MOXeT GBITh HCIOJb30BaH Ha TeMaTHUYSCKHUX Bewepax IJsd

UMHTALME BBICTPEJOB (33 CUEHOH).

Puc. 6. Jletawnuas Oanka

2. B3puiBatoujMecs ny3bipH

O6opynopsanue annapar Kunna ¢ BOIOPOAOM, ra3oMeTp
¢ BO3LYXOM (MHKPOKOMIIPECCop), FasoMeTp € KHCJAOPOIOM (MeIHIIHH-
cKag rnoayiika ¢ KHCJA0POIOM), rpajyHpoBaHHblii rasoMerp Ha
500 M.1, JyuHHKa, CTyNKa, FOpe/Ka, MBLABHBIEL PacTBOP.

[IpuroToBbTe MbLIBHBIA pacTBOP B CTYyNKe MyTeM pacTHpaHus
JEeTCKOro Mbliia B AMCTHIJMPOBAHHON (npoxnnﬂqeﬂﬂoﬁ) Boie. UTo6sl
noJtyuusicst 3(PEeKTUBHBEIH B3PbIB, IpONyCcTHTE Yepes MBIJIBHBIfL pac-
TBOP BO3yX M3 Na30MeTPa WJH NyCTHTE MHKpoKoMnpeccop. MeJkast
feHa roJyyaeTcss Npu HenpepblBHOM NoMeLIMBAHHH Ta300TBOIHOH
Tpy6oukoit. lasee B 3Ty e neHy [pornycTHTe BOAOPO:L H3 annapara
Kunmna. O6beM MeHbl 10JIKeH yBeJnuuTbhed Ha '/, o6beMa MeHbl BO3-
Ayxa. 3ateM oTCTaBbTe anmnapar Kunna B CTOPOHY, @ TeHy MOL0XKIH-
Te ayunHkoil. [Toc/e HECKOJBKHX roBTOpPEHHl MOXKHO TMOA06PATE Of-
TUMaJbHBlE YCJOBHS AJS BOCTPOH3BELEHHST B3pHIBA.

HaiesKHbI B3pbiB MEHBI MONYYaeTCs B TOM CAy4ac, ec/u 3apaHee
GyneT LpHIOTOBJIEH rpeMyuuil ras, COCTOAALLME M3 OZHOro 06bEMA
KMCJIOpO1a K ABYX 06b¢MOB BOAOPOAd. 14151 3TOro HeO6XOAUM MaJeHb-
Kuil rasoMeTp BMECTUMOCTLIO 300—500 MJ1, coCTOSIIMA H3 ABYX Ty-
6yqaTHBIX CKJSHOK, COEHHEHHBIX APYT € ApPYroM ¢ MOMOLLBIO Pe3H-
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HOBOH TPYGKH HHXKHHMH TyGyJaycaMu. [azoMer

P TpanyHpyiite y
YHPY e
Kaxawe 100 ma, HaunHast ot npobky, ¢ y

pes

1 UETOM I'a300TBOIHOf ™PY6
K. CKISIHKH MOXHO 38MeHUTb GyTHIIKAMH H3-110]1 MO.I0Ka, BCTaéH_
B HHX NPOOKH ¢ AByMsi oTBepcTHAMH. B oaHo oTepcethe 5

BCTaBbTe
Aaunnylo [-o0pasnylo cTekasiHiylo Tpy6Ky 10 AHa, B Apyroe — g
porkyio ['-06pasHyto Tpy6ky. JIAUHHEE CTeKJSTHHBIE TPyGKy coe;“0~
HHTE MeX:1y co60i pe3unoBoil Tpy6koii. K 01HO# n3 CRJISIHOK, Bb::
NOAHAIIIEH POb ra3oMeTpa, IIPHCOLTHHHTE ¢ IOMOLIBIO Pe3HHORoj
TPYGKH C 32XKHMOM LAHHHYI MPAMYI CTEKJISHHYIO TPYOKy. '
Coﬁlzaﬁuuﬁ H [IPOrpajlyHPoBaHHLIA ra3oMeTp CHayauaa H'al'IO.TlHH-
T€ BOOH, & MOTOM METOAOM BBITECHEHHST BOIb — BOIAOPOIOM M3 ap.
napara Knnna v KMCJIOPOAOM M3 MeIHLMHCKOH HOIyIWKH, 110CTABUR
rasoMerp Ha nojicrasky. ['a3oBylo cmech nepememafite B302JITHBA-
HUeM rasoMeTpa, Ha 1He KOTOPOro BCeTAa 10.12KHA ObiTh BOIa. [pe-
MYHHH ra3 U3 ra3oMeTpa BHITeCHSIHTE, NONHSB B BEPXHEE MOJ0XKeH e
CKJISIHKY € BOJOH M OTKPLIB 32XKHM. B MBLIBbHBIfI pacTBOp 1ocrynaet
rasosasi cmecb, 06pasysi MblibHyI0 neny (puc. 7). [asomerp orcrags-
T€ B CTOpOily, & MeHy MOJOXKIHTE IJIMHHOH JyUHHKOH: NPOMCXOIHT
CHJAbHBIH B3PBIB.

[Tocae onbita ra3oMeTp € rasoBOl CMeChbIo pa3pdiuTe, Tak Kak
ra3oByrw CMeCb XpPaHHTb HeJb34.

3. Mynemer

I“lzeMyqyfo CMeCb MOXKHO B3pbIBaTh B CNELHAAbHOM npubope, Ko-
TOpBIH MO3BOAAET NMHTHPOBATL MyJeMeTHbIe odepen (puc. 8). [Tpu-
60p MOHTHPYIOT U3 CTEKJSHHOW GaHKH BMECTHMOCTBIO | J M naams-
racutreas I. [laamsAracutens aduuoli 4—5 cM H3rOTaBJIUBAIOT M3
np06uupl<n 6e3 114, BEPXHIOW YaCTb KOTOPOH 3aKPbIBAIOT MeHOM ce-
TOYKOH.

Ykpenure niamsiracutesqn Ha JSHIHON ra300TBOIHOM TpyOKe

Puc. 7. ToayueHue ucHbl rpeMyyero rasa

MecTax ¢ MOMOLLbI0 pe3t-
snB){; KoJell HJH [1POBOJIOKH.
?;']OHB)II)(HHI‘)I KOHEIL 1‘330(')TBOJ:HOH
prGKH BBe_,'.mTe B l'I.r:IdMﬂI‘dCl(i)-
tenb Ha 0.p—1 cm. (JMCTl‘-[Tl:l6p ,
BAHHYIO ra300TBOJIHY IO 1py KY
¢ naMAracHTeleM IIpHCOE‘Al’lHl’i-
te K rasomeTpy ¢ rpemMyunm r’a-
§0M 4 DOMEeCTHTe B CTEKJSHIIYIO
fanKy A0 1HA. BaHKy 3aroqHnTe
pogofi. Uem Goiblue paccTosiine
Mexay YpOBHEM BOJbI B 6aHKe
Y MeZHOB CeTOUKOH ljaamsiracu-
TeJisi, TEM JyUlle MPOXOAHT OIbIT
u Gesonacuee. Bo Bpemsi B3pbI-
BOB YACTb BOABI pachJecKHBaeT-
csi, 10OITOMY BOJY H&10 1101J1H-
paTh. ] 430BY10 CMeCh raaoMIelTpa

am aBHOMEPHO. 01-
[):{Olill‘z%‘}rtr?‘a’dpﬂﬂHHHO% AVuMHKOH. JIyunHOK 3aTOTOBbTE HECKO.IbKO.
taK KaK OpbI3TH BOIbl MOTYT TOracHTh [amMs Ha JY4HHKe.

Puc. 8 B3pbis rpeMydero rasa cepuiMi
(nyaemer)

4. Crpenstowan 6yThinka

O6GopyaoBatune annapar Kurna ¢ B0OJ10PO.10M, ra3omeT§11)
¢ KHCJIOPO10M, [1acTMACCOBbIf (PJAKOH H3-TI01 MOIOULHX MHIKOCTEH,

g ¢ ¥ 1Ka (CrUpPTOBKA).
KPHCTAJIH3aTOpP, I'OpefKa (c ' ]

PraKoH pa3ileinTe METKaMH Ha TpH paBHble 4acCTH, 2 nomn;lomg_
TO10M BLITECHEHHS BO:bl HalOJHHTe €ro rasamh. cyaq?uq%1<ncv()}aoﬁ
10M — OjiHH 06beM, a NOTOM BuI0PO1OM — ABd 96 bema.” 04, BOA "
B KpHCTaaausatope (hJakoH 3aKpOHTE npo6KOMH, BbIHbLTE H3 B(?,'ll
i mocTaBbTe Ha cToJ. ECAN MOIHECTH cbnaxuou K n.namex—m»ro!)e:};;
H OTKPbITH TPOOKY, TO NOJYUYHTCST CHIADHbBIH B3pHIB, a BO31yLl
BOJHa MOTacHT nJuams COHPTOBKH.

5. Kak obnapy)XMTb BOAY NpPH FropeHMH sewecrs}

O6opyioBaHHne: annapar Kunna, Bo10poAHas ro'pe.nxziﬁnl?:

Tpy6Ka 51 COKHraHus BOA0OPOAa. YTIOT H.IH Mt‘TaulJIH'{?CK%‘H :erO—.)()Hb;
BLINOJHAKOILAST POAb XOJOIWAbHHKA, COeTRHeRHasn C ('):m‘on cT loﬁ B
PE3MHOBBIM IIAAHFOM C BO1OMPOBOIHBIM KPAHOM, & ¢ ﬂp}r’KTOB
C paKOBWHOF 145 CauBa BOAbI, npng;)p 719 yJaBJAHBAHHS TIPOAY
peaKklUUii ropeiisi BeUlecTB (puc. J). '
I aa;lB pgarl)(TopHy}o TpyOKY npubopa 149 )’ﬂﬂBJIHB'aHHﬂ npg:t‘)j':;)(;l%
peakitiil ropeHis BelUecTB NOVMeCTHTE 06e3BOKEHHYTO COJb CYJ bo-
Ta Me1u. BKIIOUHTE ra30MeTp — BO3AVX 3aCacbiBaeTCs Hepes BOEHCT
Ky B peakropnyio Tpy6ky. Haxoadwascsd B HeH Cf).;’]b ne Menavm
iBet. ITocae MPOBEPKH BOA0POa HA HHCTOTY MOAHECHTE ero nJsa
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Mo BOPOHKY. XoJoanpie Crey

BOPOHKH CHauaja 3al0TeBaggy
a 110TOM OMSATb CTaHOBsATCS po.
3paudbiMu. Uepes HELPO10a),.
Te/bHOE BpeMst 6ecuBeTHag Coap
B PeaKTOPHO# Tpy6ke NPHOG pe-
TaeT roayGoH user, qrq YKasp;-
HE Meanorg

BaeT Ha o0pa3soBan
Kynopoca.

ITUM MPHEOPOM MO 10 N0l -
30BATBCS BO BCeX ciyuasx, gop.
12 Heo6X0/MMO Onpeae Ty 1po-
AYKTEl TOPEIIHS BELLeCTB, pery.
BUB NPOMbIBAJKY ¢ H3BeCTKOBO}
BOLOW Mepea rasomerpom,

6) Hanpasbte numams rops-
LIEro Bo0POia Ha HUXKHIOW [1o-
BEPXHOCTb  XOJOAHOIO  yTiora,
YKPEMNJeHHOro Mol yrioM K mno-
BEPXHOCTH CTOJIa; HA yTHOre MOSBJASIOTCS KamesbKH BOJIbI, CTeKat-
li¥e B CT4KaH.

B) Uepes METa.LTHIECKYI0 TPYOKY, COEAHHEHHYIO ¢ OTHON CTOpO-
Hbl DE3HHOBbLIM WIAHIOM C BOLONPOBOIHMIM KpaHoM, a ¢ apyrofi —
¢ PAKOBHHOH 149 C.liBa, NycTHTE X0104HY0 Boy. [loaHecure naawus
BO10pP01a MOl METaAIH4eCKy 10 Tpy6Ky, COFHYTYIO OA yrioM. B me-
cre u3ruGa Tpy6Ku coGHpaeTcs BOAA M Kanasivu CTEKAeT B CTAKAH.
STOT OUHIT MOMKeT NOCAYIKHTD NP 0OBSICHEHUH NMPUHUUNA paGOThI
BOASTHBIX XO.T0AHJIBHHKOB, NMPUMEHAEMbIX A5 NOJYYEHHS KOH1eHca-
TOpoB (Boaa, cnupt. GeH3WH u Apyre OPOAYKTHI).

Puc. 9. Tpubop ans yaasausanus npo-
OYKTOB TOpeHHsl BellecTs

6. Mnams pasHbix rasos, a NPOAYKT OpMH

O6opyaoBanmue: annapat Kunna aas noayuenus BO10poAa.
F430METp € KHCJIOPOAOM, XHMHYECKHH CTAKAH BMECTHMOCTLIO 1 .
MPUBOPYHK ISl CXKUIAHHS IA30B B TOKe KHCJTOPO,12, *KeJIe3HbIH WTATHB.

a) lopenue Bogopoia B KHCJI0POle MOXKHO MOKa3aTk B IPHGOP-
UHKe 151 CKHranus rasos (puc. 10, 2). Ero MoxHo MOHTHPOBaTb H3
CTEKJITHHOH TPYGKH aunamerpom 20—24 wmm u gausol 3—10 cm.
B 1py6ky BcTaBbTe NpoOKy € ABYMsi OTBepcTHsMH. B 0aHO oTBep-
CTHE BCTABbTE KOPOTKYIO CTEKJSHHYIO TpyOKY, BBICTyNAOLIYIO
BHYTpH npubopuHka Ha 3-—5 mm. Ona CHYXHUT 145 Mo1a4yy TOKA
KHCiaopoda. B apyroe orBepctie BeTapbre JJUHHYIO CTEKJSTHHYIO
TPYOKYy. N0 KOTOpO# 6ydeT NoiaBaTbesi TOK Bonopoaa. Has ayutiero
NEPEMELIMBAHNSA KHCIOPO1a HA JHO UPHGOPYHKA MOMECTHTe CTeK-
JITHHYI0 BaTy. ITociie npoBepku Ha YHCTOTY ToA0XKrHTe Bojopod. OH
FOPHT JKEJTbIM NiaMeHeM (HaaMuMe HOHOB HaTpusi B cTek.de). [1yc-
THTE TOK KHCJ0PO1a — I1aMsi Pe3Ko yBedwuunBaercs. FCau HMEETCs
TepMoliapa, 10 uesecoo6pasHo NoKa3aThb pPasHuuy B TemnepaType
FOPEHHST BOAOPOa B BO3AYXe M B KHCJIOpOie.
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Puc. 10. Topeate BOZOPOIa B KHCJIOpOAE H KHCIOpOIa B BOAOPOA

6) ITpu aeMOHCTpalHH ropeHus Boﬂong(;)liolla)é?ecnﬁlgogaemcgjﬂ;;:e
. Taenue 6yI1TO FOPHT KHCI0PO1 B E po-Le. Aene
;Zn?)r;)eo‘;a FOPHUT Y )Or[-Bepcmﬂ rasooTBOHOM TPY 65\12 Hnao KI:)OaT:())pé)THe;fH
gaercd TOK KHCJA0p0o1a, H TOPHT BO10pPOA B‘Boa,:tgI D s e,
nepeBepHyTOro crakana. Ilaams 06p33}feTﬂcﬂ uli)x Y
CT€ CONPHKOCHOBEHHSi ABYX ra30B, BCTYNAKLL p
. ] -
L06})]”1)“ NpOBE€HHH 3TOr0 OMBITA He06x0;mmo‘ 0:32(332(1)858[16;({(;1]&;“
BCE n‘paumra NpeoCTOPOKHOCTH NpH paboTe €O B3]
Ia3aMOl;Becme XUMHUECKHH CTdKaH Ha XeJe3HOM Lll;l;‘;z:sfe 113:)12(;[;,\_
awom (puc. 10, /). Hast 3T0r0 y AHA CTaKaHa 114..10TH(1)3 et LS
HOBOE KO.1bLIO, K KOTOPOMY lpHKpenaens 3—4 npo oqdﬂ HO,tI:Be;J_lHBa-
JIOUKH 1IePEKPYUYEHDbl TaK, YTO NOJYYaeTcs KpoHok ﬁ;)'IHHTb .
HHS cTakala K KoJabuy wratuBa. CTaKaH MOXHO %a T UHO Tb BoA0Do-
IOM MeTOiOM BbiTecHeHusi Bo3lyxa. Ho Lesecoo pa3aH nomécmre
ero MeToJ0M BbITECHeHHs BOIbl. s 3TOro (:FBKH e
B 60abIIYI0 €MKOCTh C BOAOH. H’dHOJIHEHHbIH6CT'uK?:303;1yl))(a ph.
Mo Boao¥ BBepX IHUM Tak, 4TOObI B HeM He bmo’w T)\'6[($/ flasee
BbITECHSIITE BGIY BOJOPOLIOM7I€aolfi%%lil§‘:3§ToaT;§§Hgal'lO..'lIlji}*lTCH v an
napara Kuuila noa crtakaH. J % 1 o
po,ilom, OCTOPOIKHO 3aKPOHTE €ro KapTOHHE)l‘I‘Kp:lUJII({()):;I;ql;i n:l)f:.?[l)uv
UnBas, nepeHecuTe K LITATHBY It 110JBECHTE 3 I 0K K KOALLY
wratusa. Onsite NOABEINTE MOJ CTaKaH TPYOKYy € BOI,'l ’1 ﬂ:l e
pe3 HeKoTopoe BpemMs MOAOXKTHTE BOIOPOL Y Kpad CTdeH:‘. BBELLH;E
KHUraercst ¢ JerkKuM xJonkoM. B ropsiiee niams B(Zﬂ(;/l’)?(:éﬂqnm e
OTPErYJHPOBAHHYIO PABHOMEPHY ) CTPYIO KMC':IOP?I:'L‘GI\/:H Kownka ro-
300TBOAHOH TpyOKHM BHYTPH CTaKaHa I1OABHTCS I axlox./;eugyerm re;
KaHa NOKPHIBAKTCS Kaneabkamu BoAbl. OTbIT HE‘ l')eB";{Hﬂ e o
TICUBATb 110 BpPEeMEHM, TAK KakK M0 Mepe pacxoloBa : :



MAaMsi MOXeT NOracHyTb. 3aKOHYMB OMBIT, MepeBepHUTe

Tar
Onwbit MO2KHO NOBTOPHTD. {al:l'

7. JNerarowme MbINbHLIE WapHKH

O6opynoBaunue: annapar Kunna 1us noys
MBLIbHBIE PacTBOpP B CTYyIIKe.

Jlerkoctb BOJ0pO1a MOXHO JI0KA3aTh C NOMOLUBIO Mpl

IYUEHIS Bo1opoy,

€ L AbHBIX .
3blped. MbliblbIf PacTBOP roTOBAT TaK e, Kak U B OTbITE ¢ Mpyy),.
HOH meHol (cm. ombit 2). Ho ayywe NPHUTOTOBUTD CHeUHadbHE

MBLIBbHBIH PACTBOP MO pelenTy, pexoMeHnioBanHOMY B. H. Bepxos-
CKUM (3): B CKISIHKY ¢ 400 mn AUMCTHATHPOBAHHON BO bl noMecTHTe
10 r oneara warpus n, 3aKpbIB Npo6GKOH, OCTaBbTe PacTBopsTLey
pH  KOMHaTHOH Temmepatype. [loc.ae PacTBOpeHHst 1pubaspye
100 ma unetoro rauucpuna u, Xopouio B360.1TaB, 0CTaBLbTe B TEMHOTE
Ha Heckodbko nHell. Korma pactBop Brosse oretoutes, Npo3paunyio
KHIKOCTh caedTe (Ayylle HpH NOMOLLK CHPOHE) B UHCTYIO CKARHKY
H, NpubGaBHB KaIalo Kpenkoro pacreopa avMuaka, NJI0THO 33-
Kynopbre. PacTBop xpaHutcst B TeMHOM Mmecte ro1aMH.
Hro6br 110a1yunTh GoIblilne [IPOYHBIE MY3BIPH, MOXHO BOCMHOIb-
30BAaTbCs MEHOOOPAa3yOlNMH BELLECTBAMY THNA CaNOHHHA (7).
Ans noaydeHuss MblAbHBIX nysvipel noaGepure CTEKJISTHHYI0
TPYOKY ¢ rJlaJKHUMH, ONJIaBJIeHHBIMH KpasMu. Brytpb tpy6knu
BCTABLTEC KOMOYEK BATKH 5 YJMABJAHBAHMS CJAYYalHbIX Karleek
Kueaorsl. [IycTus pasnomepubifi Tok BOJ10pojia, NOrpy3uTe KOHell ra-
300TBOIHOH TPYOKH B MbIJbHbI pacTBop, noc.1e 4ero BbIHbIe TPyOKY
M A€PKHTE HAKIOHHO BBEPX [10 TeX MOP, 0KA My3bIpeK He VBEJIHYHT-
el 10 4—5 oM B auaMeTpe. JIeTKHM 1BUKEHUEN CTPSIXHHTE MY3bIpeK:
OH GBICTPO NOIHUMAETCH 10 NOTOAKA. [101KUraTh ITY3bIPEK C rasoMm

He pEKOMeH,J)’eTCﬂ. TaK KaK 3To OTB.J1€KdeT BHHUMAHMHe yqamuxm 0T
rJiaBHol Ueau onbiTa.

8. ManeHuKMit pa ypaneHskumii (A Ppy3us eogopona uepes nopu-
CTLIA cocyp)

O6opyaosanmue: annapar Kunna 14s noavuenusi BoAopo1a,
NOPUCTHIEl COCYH, XMMHYECKMH CTAKAH, CTEKJISIHHAS TpyOKa, CTeK-
JISHHBIE KOJOKO/M WAHM CTEKASHHBbIH GaJaoH Ha 2—3 a.

M3 Bcex rasos Bo1opoa o6aaxaer Hauboabwel CKOPOCTHIO AHD-
GY3HHR NPH CMELWHBAHUY C APYTHMH razamu. Metoaska nposeieHus
ONBITA OnHMcana B MHCTPYKLHM, KOTOPAS MpHJaraeTcs K MOPUCTOMY
cocyay. Ipu oreyTerBuM 3aBoackoro npu6opa nopucThifi COCY1
MOXXHO H3rOTOBHTb C2MOCTOSITEIbHO. JJ1s1 3TOro BO3bMHTE IMHSHBIE
(6e3 raasypH) cocysn, 32KpOHTE ero mpoGKoi, B KOTOPYI BCTaB.I€HA
AJUHHAA CTeKIHHAs TpyOKa. Cocya yKpenuTe B KedesHoM LTATH-
BE, @ 101 ¢BOOOAHBIH KOHEL ra300TBOIHOMN TpYyOKH 10cTaBbTE CTAKaH
C MOAKpaluCcHHo# Boaok. Ecan et nopucroro cocy1a, To ero MoxHO
JAMEHHTbL CTEKJSHHOH BOPOMKOH, KOTOPYIO TMJIOTHO 3akpoiite GHIb-
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aroll B 2—3 08, 3aMeHsiolilell TOPHCTBIH COCY-1.
6'\"Mé~m e3MHOBLIM CIIOUIIBIM KOJbIOM OT BEJ0- H.1H
pﬁl(l)HI;Z;l\)aepv CTEKJSHHOM BOpOHKldl. l[;leM 6osiblie 1OPH-

q 1eT OMbIT (pHC. . ) .
arad n,ﬂol.llﬂ:l'b. Teb!\lllﬁ Jx‘\') Il_‘UL’lFI;\TIHl:ﬁ H()pHCTbIE cocyi (mo(?ou KOHCTPYK-
fa prend[el{H KSIHHBIE KOJOKOA MM CTEKIANHbIH 66,'1.:']0H, no-

o HaJeHbT'e LT: \':amm TPCX LITATHBOB, YTOGBI He ,rLep)Ka}rb'fﬂ pyv-
ATaBE D e i rEHH;\/IHHHC VyaUMXCsl HA Fa300TBOIHYI0 TPYOKY. [10-
AP axaH ¢ Boloii: avenenuit wet. ITpu HQI‘I()(‘pt‘;[C'TBel“Iﬂ
ML (TCL KOJOKOJa BOJIOPOIOM, D01 KOTOPHIM Haxo,mu_
HOM HanPﬂHGﬁ” Vv VYaIHXCH 4acTo CO31aeTCH HenpaBHﬂbﬁo?rF%%J_
ﬁopHCTEL”eC(;X;l}o:lla’bfufemlom JaBJAeHHH BIYTPH nopucror(;”c(());;\;:; e(rJo
Ty : LH/JAKHIPA W Hallo
gTOMy et CHum:njliet‘nle[gﬁ:(ggggyia (o H'f])no;meunu UK().'I()I'(OJI'QE
00D Ho Cy [0 JerKoMY XOJ0KYy, KOTOPbIH OLLyLld
Bo;_\opo:[OM MOXHO Cy:LH'Tb . M) 3
eTCs, €CJ¥ NOMECTHTb I1a

oBaJibHOH
wynary 328
anOKaMel)bl

Jell no1 KOJOKO.T) HJid MeTo10M BblTE‘C:[?(—)
B Beape). HauoiHenHblil BOIOPOIOM KOIOKOM ocTo!)O(;;;Hgﬁ

s potn § AKDbIB BHH3Y OTBEPCTHE CTEKJISHHOHM HJAH KapT
B eofl. 3;KEHbTE‘ BHOBb Ha nopucTbiii cocy1. O6paTiTe BHHMA-
D axcs J” ra3ooTBOANYIO TPYOKY, BHINOTHAOWYIO POTh ra'30-
e oer l:ac" H3\'1‘pV6Kl/l B BO1y MOCTYIAMOT NY3bIPbKH BO3AYXa.
Cre, MaHOeh?ii;% .BH\'Tpl/i NOPHCTOrO €OCY1a €031as10Ch noxsbnueu)l;(;(i
g;gfg:sg 3:a cuer GoabLueil ckopocTH AH(@y3uu BO10poaa IO Cf

¢ a30TOM M KHCI0PO.IOM. , ' ‘ 5 srom
He":jl}:pm 11eKOTOPOE BpeMs, KOT1a H'aCT)HHT ltliﬂgziy?w(:upbkoe
MOXHO CYIUThL 00 NpeKpalleHuto H()Cryﬂa}()m(l':6 oo
BO31vXa), KOJOKOJ CHHMHTE. I"Ipoucxo,.l‘m 0 E':'em;{mmﬁ Tostre
OKpalleHHasi BOAd HAUMHACT MOIHHMATLCS T e éoqopow pyoxe
BBEPX. DTO €lle pa3 MOATBEPKIAET, UTO nonex):{m' B COC\:M e
pec audohyHANPYIOT Yepes nopucry}o-neperog;m% O e
mocdepy, ueM MOJeKyJbl KHCI0pO.14 '1/1 B.]ICeKaTbCH i
B COCyi. B aaHHOM ollbITe HElenecooOpasHo y
POBAHHUCM BOABI, YT0ObI HE OT-
BJEKaTb BHHMAHHE y4YalluXcs OT
raaBHoro — ABHKenus (aupody-
3UH) MOJIEKYJI.

9. Bogopopn-BocCTaHOBMTESb

O6Gopyaosanyue: ammia-
par Kunna 1as noayyenus Bo-
Jopoia, TIpOMbIBHAA CKAHqu
¢ 30%-HbIM pacTBOPOM MCPMaH-
ranarta kaaus u 10%-ubiM pac-
TBOPOM  LLEJOUH, 0,1 — 0,00 M
pacTBop uurparta cepebpa, Uu-
aupap  BMectumocTbio  200—
500 m.1.

Puc. 11, HDuddysns soiopoia
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ﬂocuﬂe TOTO KaK VUaIHeCs 03HaKOMUJNHCh ¢ BOCCTaHORYTE
MH CBOHCTBAMHM B0O10p0a B ONbITE BOCCTAHOB.IEHHUs MEIH 3
CHAA, CHAELYeT MOKa3aTh OMBITHL, B KOTOPbIX BOI0POA Bocery
BAGT MeTa/ljibl H3 BOIHBIX PACTBOPOB. J115 5TOrO Hadefite g
pacTBOp HHTpaTa cepeGpa u NPONMYCTUTe Yepe3 Hero oy
AOpo1 M3 annapata Kunna. Yepes nekoropoe BpeMs
pe6po B BHIe UYEPHLIX YACTHYEK:

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

Hlhy q

10. e peakymm B ogHON npo6u
Ta Kanus BOpoOpomoMm)

O6opyzoranue: ape npoGHpKH, pasbasien
CepHO¥} KHCJO0TLI M MepMaHTaHaTa KaJjusi, ABe-TPH T

Haneiite 8 nepeyr npo6upky (10 '/, ee 06vema
CePHOH KHCAOTHI U NOGABbLTE CTOJBKO
JIHst, STOGBI XKHIKOCTh MPHHSIA JOCTATOYHO APKYIO OKpacky. [Tepe-
JEHTE TIOANOBHHY MOAYUEHHOrO pacTBOpa BO BTOPYIO  1poGupky
H 6pocbTe B Hero aBa-Tpu Kycouka umuka. Hepes nekotopoe BpeMs
KUAKOCTL BO BTOPOH 11POGHPKE HAUHET 06eClpeYHBaTLCY. 91O JieTko
YCTAHOBHTb CPABHEHHEM HHTEHCHBHOCTH OKPaCKH pacTBOPOB B nep-
BOH H BO BTOpOH npobupkax. ObecrBeyuBanue PacTBOpPa BO BTOPOI
npodupke obycaoB1eHo ABYMSI peakLHsMH

HbI®  pacTBopp
PAHYIB UMHky,
) pasbariennof
pacteopa niepmanranara ga-

Zn + H,S0, = ZnS0, 4 H, 4
ZKMnO; + 5H, + 3H,S0, = 2MnSO, + K,S0, 4 8H,0
MnO,” 4 8H* + 5e - = Mn®* 4 4H,0 | 2
Hy — 2¢— — 9H+ 5

Obpasywinecs nonm Mn2* g pacrTBope GeClBeTHHI.

11. Topur Kak BCErha, a nponyKr He Boga

Ob6opyaoBanue: annapat Kunna anst nonyveuns sogopona,
B0JbIWOR  KycOK .baa, KPHCTAINIA3ATOp, CBEXKENPUTOTORAEHHBIH
HOI0KpaxMaJsIbHbIH PACTBOP, MOAKHMCIEHHbH CepHoH KHCAOTOH.

Boaopoa npu ropenuu 06pasyer He TONLKO BOAY, HO H NepoKCHI
Bopopoaa. ilockosabky ropenue COTIPOBOXKAAeTCsl GOABIUNUM BBIALE-
HHEM TEINOThi, TO MepoKcHA BOIOPOAA ToTuac ske pasJiaraercs Ha
BOLY M KHCIIOPOL, KOTOPHIH TYyT e BCTyNaeT B peakuHo ¢ BOAOPO-
aoM. Ho ecau nnawms BOIOPOJAA HANDABMTL HA XOJOMHBIN npeamer,
TO UaCTHYHO COXpaHseTcs HEPABNOXKHUBIIHHCSH HepPOKCHI BOAOPOAE.

YcranoBute kycok sbga B TpeHoXHHKe. [log TpeHoXkHHK M10-
CTaBbTe Ha JHCT Getoll GyMmaru KPHCTA/JIH3ATOp, B KNOTOPHIH HPH-
NeHTe HOA0KDPAXM AdblibLfi PaCTBOp. 3aXTHTe BOAOPO;I, TPOBEPHB €F0
Ha YMCTOTY, HANpaBbhTe MiaMs BOAOpoOAA Ha KycoKk abaa. Boaa, cTe-
Katomlasn B KpUCTAAUIATOD, OKPACHTCS B CHHM UBET, TAK Kak 0epo-
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IbHp.
€e ok.
Hapyy.

HIenupi RO-
Bblna:[ae'r Cce-

Pke (BoccranoBnenue NepManrana.

1opo1a OKMCJAMT CBSI3AHHBIE HOT 10 ¢BOGOAHOTO, @ Hocsel-
KCHA BO”J\Oa[;((:\:]aJ]OM daeT CHHIOI OKpacKy:
Huit ¢ KPp H, 1 O, — H,0, 3
H,0, + 2KI 4 H,SO, =1, + 2H,0 + K,SO,

12. Kucnopopg M3 WHBKOCTH

M -
BaHHe: Tpu Goablike NMPOOUPKH, MEPOKCUA BvoPo
O60pyllOBO‘V Hbifl), PACTBOP THIPOKCHAA KaJjHs, OKCHI Map-
%- uau 0- ) : ! L map
o, 513361\/) (B MOPOLIKE WY B TPaHy/iax), JYYHHKH, FODeJKa,
ran
iB ; npoOHPOK. i , . | ,
ThBB;Ulllz Bl))/'}O u[;)o()lmky Hanefire '/; o6beMa llepoKcHaa 6130:1;)[30,;1}9
egTe ero Hai njaMeHeM ropejixi. BuecHTte B Mnpo npeyC, !
H,Hf;;gb CTEHOK, TJeoyI0 Jy4nHKy. OHa BOCl'IJTaMeHHETéC'ﬂB;IB );;C_
- Bo BTOPYIO MPOOGHPKY TaKXKe HaJjeHnTe nepoxcn:lﬁ, a0 a) Bocima—
3y. weaouH, # Toxe Harpefite. Tnewoulast JiyunHka ObICTPC pocrna-
TB(:-IPRQTCH B ’TpeTblO npoGHpKY HafeliTe MepOKCHT BO}lOpO;‘l;i ! pue
M”eTe HEMHOIO (Ha KOHYMKe JIOXEeYKH) MopoliKa OKCHAA MaN;l)eHﬂeT-
(CIV) Peaxnus nporekaer GypHO, rJeroulas JyduHka BlcichJ;‘[bHO o
csl MCHOBCHHO. Pasnoxeline MepoKCHIA BOLOPOAA 3HAUMTEJ
KOPSIIOT KaTaJH3daTOPHI.

13. Bopopop M3 YHBKOCTH

O6opynoBaHue: KpyrJoioHHas KoJa6a BMGC'THI\;I‘OC%E:(;
500 ms ¢ npob6Ko#l, B KOTOpPYIO BCTaBJICHA rasOOT”Bogfifp;imT%};m-
) OGupaHus rasa Haa BOILOH, J
€ 3aTHYTHIM KOHLOM AJisi CO pucranan
}KeJe3ublii W ,
aTtopa i as npobupxra (LHAHHAP),
3atopa ¢ BOJlOH, 60JbHIAS ‘ .
ropenka, 30%-1blil pacTBOp MEPOKCHAA BQHOPOAdé (i);)f:{e; —
MHH BONOH H momet
Hanonuure npoOupKy (IHAUHIP) BOS ‘ . ' i
crannuzatop. Konby ykpenurte B LLlTaTHQ%E Hafm Kpuc;a;angziz([)}%(;a
7 aJdHuHa H MJl ePOKCH] J na.
B kon6y naneiite 40 ma ¢OpMd~[HvH ) aopoaa.
Konby 6uictpo 3akpoiite npobkoit ¢ ra300T80;L;014ny73pb)l/§:£(1)/18 | na
i ana pee — NosiBJEHHE MEJNKHX )
rpeiiTe 1o HayaJsa peakluu : 3a-
FF())pe.nKy yGepute. Peakuusi yCHAHBaeTCs, XHIKOCTh BC'](HHn:Sd(i;r(;ﬂﬁbl
HUTCA. Boigessiouniicst ras nocjie BbITeCHEHHS BO3.1yXa 13 KonG
coGepute B npoOupKy (UHAHHAp) Had Bonoi. Ilo ()KOHl'-ldHrO onbina
BOLOPOA OGHAPYKHBAIOT N0 €ro BOCHAAMEHEHHIo Hal ! p
B cMecu ¢ BozayxoM OH cropaeT ¢ XapakTepHLIM 3ByKCO']I/;Te'Tb][ble
B s3ToM onbiTe nepokCHA BOAOPO1d NPOSBASET OKHCAUTE!
cBOHCTBA:

H,0, + CH,0 — HCOOH + H,0

B MmomenT 06p3303a1-mﬂ BOja MTHOBEHHO OKHC/IseT H3OLITOK aJb-
aeruaa:
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H,0 +211* + 2¢= = H, 4+ H,0
CH,O + H,0 — 2¢= = HCOOH + 24+
Tamm 06pa3()M. [IePOKCHT B(),:[Op(),"[a BOCC'FZlH'dl’».,'IHB'(]t‘TQH

Abl, 2 HC 10 B010poia. Bolopox B 31oil peakiun nostyyaere
Ibl. ’

A0 po.
ST U3 BO-

14. BewectBo ofHO, a OKpacka pasHag

OG6opyioBaHue: Joabline LIPOOHPKM, CTCK.SIHHAS lastoykg
0,1 M pactBop noauaa kamus, 3%-Hebti PacTBOP Nepokcuaa Bolop\o-’
A4, pacTBOP cepHO# Kucaors (1:05), 6enso1 uau XHOpH 1 \’l‘ﬂépo,la
(1V). )

Hauaciite B MPOOHPKY PacTBOP HOIMIA Kadus, NOIKHCAUTEe epq
PACTBOPOM CEPHOH KHC.IOThI, 3aTe€M HPH HOMEUHBANINH CTEKIAHHO
aJ0YKOH NPUICHTC pPAcTBOP MepPOKCH1a BOIOPOLA. [Tosipasierces
KedTo-kopuunesas okpacka. [loayuumBwytocs cmech pasaefite na
ABe paBHbie nopind. K oanofi uz Hux npuwiefite 0,5—1 w1 GeHsoa,
[TpoGupky 3akpoiite upo6koil 1 cHIbHO BeTpsixuute. Tlocae orcray-
BanHs BIHAHO, YTO C10f GeH30s1a OKpacHJICH B BHOICTOBRLI] IBeT.

HaGawaaemere sisaenus obvsacusiiores tem, uto NCPOKCHI BOI0-
poda MNpOSIBJASET OKHCJUTeJdbHble CBOACTBA:

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

CB0601HBIH HOA 113 0IHOTO pacTropa NepexoiuT B chiok HeH3o.1a.
B Boanom pacrsope ruapaTupoBanubie MOJEKYAbl HO12 LIPHHHUMAIOT
KOPHUYHEBYIO OKpACKY, a B ca0e Geli3oma — (QHOJICTORYH.

15. O6ecyeeynsanue YOPHOK KPaCKK

Ob6opvaosanne: Goablune po6upkH, 0,5 M pacTBOp Cy.lb-
Gara me1u, cepoBoI0POIHAS BO1A WIH pacrBop cv.ab@uIa aMMOHIs
(Kaaust wian Hatpus). 5—10%-ublii pacTBOp nmepokcuia BOAOPOIA.
CTEKJSIHAS Ma.10YKa.

[Tepea 1emoncTpauveil onbita chacayer 3a6.1aroBpeMCHHO HPHIO-
TOBHTb CYJbQHI Me1M — UCPHYI0 Kpacky. /1as 3TOro NOJHOCTBIO
OCALUTC CVIBbQHIHOM COMbIO MU CepoBOIOPOIOM M3 pacThRopa co.adH
Me IH:

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

Ocai1ok oTMOfTE W METOIOM ICKAHTAIHK OTACAMTE OT BOIBL.

Bo Bpemsi aemouctpaumn x uepnomy 0caiky npHiaedTe AHCTHI-
<THPOBAHHYIO BO1Y, NAJ0YKOH B3MyTHTe H 106aBbTe pACTBOp MEPOK-
cuia Boaopoia. Ofpasyercs 6.1e1Ho-rony60il pacTrop cyabpaTa
MeH.

Ha ocnose s1oro onbita mMoxno o6nsicHuts o6Hopaenne Macas-
HBIX KPaCOK H& CFTapblX KAPTHHAaX.
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[ipespaljeHne ManMHOBOro pacteopa B 6ecuBeTHbIN
#6. T
y 10B a H H e CTAKaH, CTeKJsiHHas nanoqkoa, pacTBOp fep-
06(;35 Kadus TeMHO-pPO30BOH OKpackHh, 5—10%-HbI pacTBOp
aHraH ) . - P ~ e
" Kepaa BO10pO1d, CepHas KHCloTa. N N
nePR akaH HaJgefiTe pPacTBOP MepMaHranara Kadus, HOAKHCS
Bégk()JleHMH KandasiMi cepHoBl kncaornl. I[lpu HOMeLLlIfIBaHH'H
pob I:IIHHHO];‘] [aJouKoi npuieiiTe pacTsop 1€pOKCHIZ BO10POIA.
A 030Dbil IBET pacTBopa 06eciBeYHBaCTCs, Bbl,‘le.v"[ﬂ}()TCH' ny
e pxucnopona. B 3ToM cidyuae mepoKCHI BOAOpo1ad 1posiBiasieT

bK14 T3 « s < « - \; BN J-[b_
E?)I(PCTE]H()BHTCJ[E;HHG CBOHCTBA, @ MepMaHraHar Kadaust OKHCIHTEe
" 5 3H,S0, = 2MnSO, + 50, 4 +

9KMnO, + 5H,0, + 3H,S0, = . \
OKHCNHTEMb BOCCTAHO- cpeaa
BUTCHAD

+ 8H,0 + K,SO,

17. XameneoH

O6opyaoBaHue: XH!\"]H‘-IECKHI':I CTAKAH CMKOCTbIO “’i(])?a :fg:
CTEKJSTHHARA 11aJ10UK3, 66./'1blflr 9Kp8(§-l/, CJ’I%@M}H\[)HCTBO}J x!)o 1 .
st Baeno-xeqaroro useta, H—10%-11blH pacTBOp HePOKCHAA BOJ
poaa, CepHast KHCJI0Ta (KOHLL). ‘

B ¢takaH HaJdefiTe pacTBOp XpoMaTa Kajus, MOAKUCJTHB HECKOJb-
KUMII KAILISIMH CEPHOH KHCJOTHI

2Cr0,* 4+ 2H* — Cr,0,%~ + H,0

KEThL OpaHIKeBh i

OGpatnTe BHHMAaHHe y4alliXcs Ha 1BCT pacTBOpa. HOMG‘I.LIHB.':]YI
pacTBOp CTEKJSIHHOM MaJOukKoH, NpHJAelTe pacTBOp NepPoKcH1a BOI10-
pona: NosiBJseTCs CHHSIsi OKPACKA, KOTOPAf BCKOpE CTAHOBHTCS 3e-
JeHoll. UToObl COXpaHHUTh mepBoHavaibHbiil UBeT Ha Oosee IlJ'lHTeJ[bl-
HO® BpeMsi, HeoOXOIMMO Ilepel BHeCEHHEM [MEPOKCH1a BOAOPOAA
B pacTBOp A06aBHTb HeMHoro cepHoro s¢upa. B cioe ceproro adu-
Pa cuHAs oKpacKa HAaMHOIO HHTEHCHBHee. i

O6paszoBasachk coilb [EPOKCOXPOMATA, HOll KOTOPOH OKpalleH
B cuHHll nBeT. [lepokcoxpoMaThl — HEMpPOUYHLIE BELLECTBA. IiIo:usep—
rasicb rUapoJin3y, OHH BHOBb 06pasyloT MepoKCHA BOAOpOIa W JlH-
XpOMAaTHhI:

KoCr 07 + 51,0, = K CryOx(O,)s] + 5H,0

[Tpunefite pactBop mepokcupa Boaopoaa. On BOCCTAHABAKBAET
o Cr,O,”~ B mon Cr®F, koTophlll B pacTBope 3eJEHOro LBeTa:
3H,0, + K,CryO7 4 4H,S0, = 30, 4 Cro SOy)s +
+ 7H,0 4+ K,SO,

HaHHbIfi onbIT Wesecoobpas3Ho HOKa3aTh W MPH U3YUEHHH XpOMA
H ero coegHHeHHH.
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18. Bopa 3ammuraer 6ymary

OGopyaosanne: xeneanbil nucT (Godpmag bapgo
HaWKa), NepoKcH1 HATPHsl, QUILTPOBANbHAS Gymara. PoBas

Ha »enesHom nucte mam B Gombuiof bapdoposoi y
LIalTe NepOKCHI HATPHSA C MeJKHMHU KYCKaMH (uiabTpos
vard. Ha npurotoBnennyto cMech KamuuTe HeCKoMbKo Ka
Bymara Bocnnamensiercs.

DTOT Ke ONBIT MOMHO HECKOJbKO BHIOU3MEHHTL, Mokazap ero
KaK Qokyc pakupa uz cepum «IlonyueHne orusi Ges CIUYeK . Hay
CMeCbI0 HE3AMETHO /151 3pUTeNell BLIXKMHTEe HECKObKO Kanejp
H3 BATKH, KOIOpas NoOMeLlaeTcss MeXy MaJjblies,
KIAHHAHUS». PYKy ¢ BaTKOH AepyKHTe KaK MOXKHO By
TaK KakK MOXeT IIPOH30HTH HeGONbIIOH B3pPLIB.

Bymary moxuo 3amenuth cyxumu JPEBECHBIME ONMJIKAMY,

alike CMe-
aJbHOH Gy.
Nenb Bogy.

B0 b
IPOU3HOCH <3a-

e nan cmeckio,

19. Nepokenp 3ammraer kucnory

O6opynopaHue: tbapdoposas wauka, MePOKCHI HATpHS,
0e3BO1HasT yKCYCHAs KHCJOTA, NHMETKA.

B dapdoposyio yamky nomectate XosMHKOM IIEPOKCHIL HATPHS.
B lEHTpE X0MMUKa cAenalTe yrayGaeHue. B raasunyio nUNeTKy Habe-
puTc 6e3BOAHOM YKCYCHOH KHCJIOTHI M KanafiTe ee Ha NepOKCHI Ha-
Tpust. Tlpn Kaxa0# Kamjie MOSBASIETCS BCIBILLKA:

4N2,0, + CHyCOOH + 8CH,COOH = 2C0, +

OKHCAUTE) b BOCCTAHORHTE.b cpena

+ 6H,0 + 8CH,COONa

B srom cnyuae nepokcua HaTpus npossaseT OKMCAHTETbHDIE
cBoHCTBA. Peakumus compoBoxiaeTcs GoJblunM BhbiiedeHHeM Tell-
JIOTHI.

20. BeXXHT — pacTBOPSAETCSH, a8 OCTAHOBKTCS — B3pbiBaeTcs (XxMmuue-
cKasa 3aragka)

OGopynoBanue: 1Be yalky [Tetpu, ¢unvrposaasHas Gyma-
ra, MeTaJJIMYyeCcKHid HATPUH, CTeKA0, MHHLET, CKaJblledb, PacTBOP
(perondTaenna.

Ilpoaeaatite apa onbita. B meprom cayuac momecTuTe B 4ALIKY
[TeTpu ¢ BOAOH OuMULEHHBIH OT OKCHAHBIX IJEHOK MeTaJiHyecKHi
HaTpui. Kycouek HaTpusi «GeraeT», yMeHbluasich B ofbeme, H 110CTe-
nexHHo Hcuesaet. [locse npuanBanus pacTBopa (eHo(pTageHHA N0~
ABJISIETC MAJIHHOBLIA BT, XapaKTePHBIH AJ5 LieJouei.

Bo BTOpoM onbiTe 10BTOpHTE BCe B Takoii »e nocjegoBaTenbHO-
CTH, HO NIPeJBAPHUTENbLHO HA NOBEPXHOCThL BOTh [0.10KHTe QUABTPO-
BaslbHylo Oymary. [lpmxeHue HaTpus 3aTpyausercs. [1poMCXOLHT
3K30TEPMHYECKHI TpoLece, CONMPOBOXKAAIOILKIACS BhileneHHeM Tel-
JdoTbl. HaTpuii B3aumopeiicteyer c KHCJOPOAOM BO3ayxa, o0pasyd
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i RE: eaKHMIo C l1apa-
atpus. [Tocacanui BCcTynaetr B p
pepoKcHa1 Hatp
okcua M

MH BOAbI.
Bridedn
Byl0T MEXIY coﬂ
Hue HATpUS:
et 6Na + 20, = Na,0, + 2Na,0
Na,0, + 2H,0 = O, 4 + H, 4 + 2NaOH
BOCCTAHO- OKHCH-
BHTIENAD TeJb
9H,0 + 2¢ =H,+ 20H
0} —2e~ =0,
2H, + O, = 2H,0

q-oulpecst Tasbl — BOT10Po1 M KHCJIOPOI — B3aHMOJeHCT-
/OGO [TpoHCXOINT B3PHIB (noTpecKkUBaHHe) H BOCNJ1A-

Iv. BOOA. PACTBOPbI

Bona npHHALIEXHT K BeIeCTrBaM, Han6om'ee pacnpompa:g::iﬁ\f
Ha noBepxmocTH 3emHoro mwapa. Ouna obiaaiaer MH(‘)[‘H’\‘IJH T.ﬂbKO
TeqpHbIMKM cBoBcTBaMu. Hac, XHMHKOB, BO1a HHTepecyer HE" ob Ko
¢ Gu3nuecKoli TOYUKI 3peHHs, HO U C XHMHYECKOH, ee OKHCIHTEAbR

H KaTtaJjdHuTHUeCKHe CBOHCTBA.

1. Bopa-oKucnKTenb

O6opynosanune: J1Be npoéuopKu, rasoorsoias ngﬁ:j
¢ npoGKof, MeTa/JJIHUECKHH KadblUH, pacTBOPHI denoadpral
é aTa HaTpHA.
) KEPSI(I)SIC;Zd«gefoT — pacTBOpsieTCst, a 0CTAHOBHTCS — B3PbIBAET-
ca» OblJM NOKa3aHbl OKHCJAHTEJNbHEIC CBOHCTBA BOJbI. AHaﬂorHFIuo
NpoTeKaeT peakuust Mexay BOAOH U MeTaJldH4YeCKHM Kz'mbunuem‘ 0-
CKOJIbKY KaJblMil HMeeT 60JblIYIO MAOTHOCTb, YeM HATpHH, OH He
MOKET IJaBaTh, 03TOMY [Js1 ONbIra lenecoofpa3Ho HCI0Nb30BATh
nabopatopubli npubop AJas NOJIyueHHsi BOLOPOAA. 1
BosbmuTe Kycouek KaJibLHsi pasMepoM C YeHYeBHLY H nuﬂgemn
noMecTHTe B NPOCHPKY, HAMOJHEIHYI0 A10BEepXy BOIOH. alo HPKY
GbiCcTpo 3akpoliTe NpoOKol ¢ razooTBOAHOH TPyOKOH, Hc‘i Tgro%yro
HaieHbTe MyCTYyI0 NpoGUPKY, n nepeBcpHuTe npuop (puc. '). bl-
Hensouuiicsi BOI0po1 BHITECHSIET NPOAYKTHI PeakUHH B MYCTYIO [Ipo-
GupKy:
Ca + 2H,0 = Ca(OH), + Hy ¢
BOCCTAHO- OKHCJIIH-
BUTEJb redib

[Tocne npekpauienusi peakiuyl A0OKaXHTe NPHCYTCTBHE Bonoploqa
110 o0WenpuUHATOR MeToaKHKe, a 00pa30BaBWIerocsi FTMAPOKCHI1A KaJb
LUHsl — ¢ noMowkio pacTBopa (eHogdTalenHa.
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2. Cnupanb Hakanmuny
poA nonyywnm “oho-

O r Ps

B ?Opl,\ JS)BdHHe: KOa 6.

opia Ha 250—500 my a
CTaTH3ATOP, Peryastop N KP-
KEHUS! LIKOJbHBIH (PH]_UdeH'
JIATP, s ) wan

, JAeKTpocnupany
SAEKTPONTHTKH,  H30A8TOpy 01
IEKTPOYTIOra, MeIHble npoBo01
HHKH, CTeKISTHHEIE TPYGKy pesﬁ.
HoBas TPy OKa, BOCCTHHOBJ'IEIIH .
xKeneso. o¢
OaHEM M3 mepBLIX crnocog

HOJTYUYEHHH : o8

’ BP:lOpO;ld NI TexXHy-
UeCKHX 1ieJelt Obin *eJ1e30-napo
Bo# crnocol. MM no.1yuanu sozo-
pon ,1{\1/{1 FUIPOTEHHU3ALHH KH-
poB. Mozeab 3roro
N § J C1oco6:
MOXCHO 110K@3aTh B caMoiesdLHOM npubope (puc. 13). [Ipubop COCT60d
:}TT HS\K(6)J[6bI Bropua uan Kpyraio1oHHO# K016k, B KOTOPYIO BCTABASA-

' NpobKy ¢ 34eKrpooborpesoM. aeKTpooGorpeB MOHTHPYIOT U3 OT-
pe3Ka CrnHpadH OT 3JCKTPOITHTKH NPOH3BOAbHON AnHHbL. K o1HOMY
Me:.u‘{OMy NPOBOAHUKY [/, H30JWPOBAHHOMY CTEKJSIHHOH TpyOKo#
[IPHCOCIMHKSIOT CIHHPATL ¢ H30ASTOPAMH. CnupaJdb HAMAaTbLIBAIOT Ha
(r:ﬁampox?d}lmmn KepaMHUUYeCKHMH KOJNbIIAMH [POBOLHHUK 2, 4TOOH
| He KacaJsach CTEHOK ropJa Koa6bl, 1 MPHCOeIMHSIOT K MeJHOMY
rpolléo,umgy B 1—02 CM OT NMpoOKH, KakK MoKa3aHo Ha PHCYHKe 13.
rawo:}gg Y HageliTe BOABI, @ 3aTeM YKPCIHTC Ce B WITATHBE. Konen

AHOH TpyGKHM & BbIHBTE M3 KPHCTANAH3aTOpa C BOLOH.

Puc. 12. TloaydeHue BOI0pOIa W3 BOILI
C HOMOUWIBIO KaJblLHA

Puc. 13. Yeneao-naposoii ¢rmocol 10ay4eHHsi BOAOPOAA
28

BKJTIOUHTE 9ﬂeKTpoo69rpeB nocae10BaTesbHO uepes  npuobop
pHIill. Crnparb Haj BOJOH JOJKHE HAKATHBATHLCS 10 KpaCHo-ée.no;

npera. [locJe TOro Kak H3 rasooTBOIHOH TpyOKH & CHJILHOH
o ‘e moiiler map H B Tpy6Ke HCMAPUTCs BOAA, KOTOpas cHayana
BT%}éﬁ KOHIEHCHPY€TCsl, KOHel TpyOKK MNOiBelHTE 101 npobHpKY
@ BOXOH, HAXOISLLYIOCS B KPHUCT@JIH3ATOPE, u cobGepuTe ras.

JlBe-TpH npo6upKH, HANOMHEHHbIE razoM, nposepbTe Ha BOAOPOA
10 o6uIenpUHATOH METOAHKE. Ilasi yaobersa B pabore nesiecoobpas-
HO HCIMOJb30BATH npoGKy Ha MPYyTKe I 3aKpLIBaHUA MPOGHPKH
g KpHCTALIN3aTope ¢ ropsueil Boio# (Boaa B KpHCTAJLIH3ATOpE
CHNBHO HarpeBaeTCﬂ). i

Jlast yCKODEHHsT OMbIT4, KOTOPHIH AJIUTCS OT 3 ao 8 mui, ncpejl
¢GopKoH npubopa Ha pACKATEHHYTO CrupaJdb HacbillbTe MOPOLIOK
BOCCTAHOBAEHHOrO KeJesd. BoJblas 4acTh XKeje3a NpHBapuBaeTcs
K Ccrupadi, 4To YCKOpPSAeT OKHCJAEHHe JKeqe3a MapaM# BOIbL

3. be3 BOAbl npouecca HeT

O6opyaAoOBaHHE 6oIbION XUMHUECKUH cTakaH, raasuas Ti-
meTka, KepaMmuieckas IIMTKE, yKpenJeHHas B MPOBOJIOYHOU A€p-
KaJke, aJloMHHUeBas MbLIb, KpUCTaJTHUeCcKuil Hoi, CTynka ¢ nec-
TUKOM, BOia.

OrtgecbTe 0,3 T aJOMHHHEBOIT [TbLTH H 4 1 MeJKO pacTeprToro Kpu-
cTaqMueckoro Hoia. BeilecTpa 10/ MHbI GLITh COBEpPLIEHHO CYXHMH.
TwaTeabHo nepemMeluaiite HX U NOMECTHTE Ha KepaMH4YeCKylo MJHuT-
Ky. Cmech cobepuTe KOHYCOM H caenaiiTe B HeM HebGoJbHIOE yray6-
nenuc. Kepamuyeckyro MUIHTKY [0CTaBbTE B XHMUUeCKHIl CTaKaH, 38-
Kpo#iTe KPLILIKOH, B IEHTPE KOTOpO#l BCTaBJeHa TJasHasn MUIeTKa
¢ Boaoil. [Ipu momaianuy BOJbl Ha CMEChH cnayaJa rnosiBJIsnercs Jabl-
MOK, a 3aTeM pasropaercs nuaams C kny6amy (GHOJIETOBOTO AbIMA
(Bosronsiercs #01). Peakuus IK30TEePMHUYECKAs. Boia BhIMOJHSAET
posb KaTajuzaTtopa, 00pasyercsi HOIH aJIIOMHHHSA

2A1 4 31, = 2All

KaranuTuucckoe nedicTBHe BOAbI MOXHO [OKa3aTh Ha aHaJ10THY-
HBIX peakuuax uoaa ¢ uHHKOBOﬁ it MHI’HHGBOﬁ NbLIbIO, B3SITBIX B 3K-
BHBaJEHTHbIX KOJ1HYeCTBaX.

4. Ouppysus BeljecTs

O6opyaoBaHnue TpU LUMIHHIPAE, GOJbIION XHMHUECKHH CTa-
KaH, (uabTposaJbHas Oymara, kel KOHTOPCKUH (cumukaTHbI),
KPHCTAJJIbl TePMAHTaHaTa Kadus, JHXpomMara Kasus M MeIHOTO Ky-
nopoca. :

B TpH uuiuMHapa HajgedTe BOAY. Ha HuTKax MpHBsKHTE NO KpH-
CTAJIMKY Ka)0H COJH, HaMaxbTe B ABa MpHEMA KpHCTaJIbl Ha
HHTKAX KOHTOPCKHM CHJMKAaTHbIM KieeM, JaliTe KJeK BbICOXHYTb.
Kpucranab nomectute B Bogy (puc. 14). [Tocae pacTBOpPeHHS CJ0
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Puc. 14. Onddysus sewecrs Puc. 15. Onddysus «crepxy u CHH3y>»
KJT€sl HAURYT pACTBOPATLCA B BOAe KPHUCTA/LILL comell. OKkpatuenmye
HOHBI BHauaJe cobepyTca Ha j1HE IHJHHAPA, 4 [10TOM B pesyiqbrarte
A4 (Y3HH NOCTeNeHHO OKPACHTCS Bech pacrsop.

B unaunap, rae npeanoaaraioT Ha6aw01aTh Auddysuio nepmay-
ranata ganus, ueiecoo6pasio K Bojae MPHIHTb PACTBOPEE CepHoil
UJTH COJITHOH KHCJIOTEE, YTOGBI OKPACKa HOHOB He MeHsJach, Kpowme
TOTO, IlOCJTe OIBITA Jierye OTMBITh LIMJAMHAP.

OnbiT MOXKHO NpoBecTH B GOJbLIMX XHMHYECKMX cTaKanax. Ha
[OBEPXHOCTE BOJbI MOMECTHTe KPYFH H3 (QUABTPOBaJbHOH Gyvaru
W Ha HUX HACHINbTE LENOTKY KPHCTaslI0B codeil. Yepes HekoTopoe
BpeMsa nox QuibTpoBadbHOll GyMaroil o6pasyiorcs weieldbl, KOTO-
pbie NOCTENEHHO ONyCKAKWTCS Ha IHO B pesyabrate 1HddYy3uH no
BCeMY 00beMY KHIKOCTH. JlaHHBIH OMBIT XOPOLIO IPOIeMOHCTPHPO-
BaTb B KIOBeTKe, HCNOJbL3Ys THANPOEKTOP.

5. Andpysus uceepxy u CHu3y»

OO60pynoOBaHHe: UMIHHIP HIU BLICOKUI XHMHUYECKHE CTAKAH,
GunbTpOBaNbHas Oymara, HieJqoub (yewyiliky uan Tab.;ieTKH), Tab-
JIETKH nyprena Win CnuptoBo# pacTtbop (eHongTaleHna, BOPOHKA
C AJIMHHBIM KOHUOM, KOHTOPCKHH (CHMHKATHLIN) KJell.

BoipexxbTe u3 ¢puabTpoBanbHoll Gymaru apa Kpyra mno gMamerpy
UMIMHApa (cTakana). Ha pHo nunmuapa nomecrture uemyiiky (Tad-
JIETKY) LeJIoYn HiH TabneTKy nypreuna (/),npefBapHTeNbHO 1BAX-
Abl 06paboTaHHble KOHTOPCKAM KjeeM. OCTOPOKHO HajelTe BOIbI
cnoem 1—2 cm. Ha Boay nomecrute Kpyr (GHabTpOBaIbLHON Oymard
(2). BHOBb HasefiTe Bopy cnoem 5—10 cM, Ha {I0BEPXHOCTb KOTOPOH
noMecTHTe BTOpo#l kpyr 6ymaru (8). Ha 6ymary nonoxute 06pabo-
TaHHble KeeM YellyAKH WeJSoYH WK TabneTKy nypreuna (4). OnsaTe
no6agbTe BOAbI cioeM 1—2 cm (puc. 15). Criyerst HeKoTopoe Bpems
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4CTBOPEHHS KOHTOPCKOTO Kiles KHIAKOCTh OKPACHTCH B MaJH-
nocﬂeupdl:eT Chavasa okpacka OyaeT TOJIbKO BHH3Y U BBepxy: a no-
Hosbmpig,y&mme andy3nH OKPACHTCS BeCh PACTBOP MEXy €01~
TOM B v ; :
MM (PHIABTPOBATEHOM OyMarH.

6. 30n0TOH BOXAb B soae

O6opyAOBaHHE KoaGa eMKoCTbio 1—2 /1, yepHbiit 9KpaH,
ocpeTHTeNbHAR Jlamna ¢ pedaeKTOpOM, COb KajiMHs, HOIHI KaJHs
(Hanm),' re ocajoK HOAHAA KajiMHs MyTeM CJHUBaHHS DACTBOPOB,

[:IOOTJ;)SBL.;I'[IZE{H!:;IX u3 pacyeta 20 r BellleCTBa Ha 100 M BORBI. ﬂog,ne
npnl‘ aHus ocaaka ciaefiTe ¢ HEro XHIKOCTb. B konby HajenTe
OTCNHF 7 ropsiueil BOAbI, NOAKHCIEHHON HECKOAbKMMHU KATIAMH KUC-
22(1)‘&(.) Bdl‘OpﬂLIHﬁ pacTBOp NepeHecHTe HacTh 0CailKa cy.nb(pg;anr;ai:
MUSL B POOJIKHTE HATpeBaHHe. Konby ¢ I‘Opﬂ'ﬂ:lM paum?op | qE :
HecHTe Ha AEMOHCTPALMOHHBIM CTOJ, OCBETHTE .HdMl'lO'H Ha q)l Kor;g'
woro skpauna. Has Gosee GbicTpOro oxuqa)K;Lerm pdCTBOdeOﬁ.BOy-
MOYKHO MepHOIHYECKH MOTPYXaTh B KPHCTA/IU3ATOP C X010 Off po-
noii. [To Mepe oxsaxkieHHs B KojiGe MOSBAAIOTCSA )'K'e.,‘ITble Kp;)f(al;n
JAHKHM CcyJbdH1a KaiMHs, KOTOpble MPH CBOEM OCelaHHH OTp

: «30M0TOH LOXKADBY.
CBeTl\,H(;?l%ii}tllerﬁ ONbIT MOXHO MOKa3aTh C HACHIIIEHHBIMH PH?TB?—
pamu nutpata Kaausa (400 r conmu Ha ?00 MJT BOU,‘lbl)l AEXpomata K;{
qust (150 r na 200 ma Bojer), GOpHOH H 6eH30HHOH KHC.J'IOlTOH, T K
K4aK OHH JIerko pAacTBOPSIOTCS B ropsiyel Boixe W TPH OXJIaX(eHH
Aa10T KpacHBble KPHCTaAJuyeckie OCaIKH.

7. «3amep3aHHe € HarpeBaHWeM»

O6opyaosaHnHe: 1Be GoiblIHe KOJIObI BMGCTHlMOClelO 1—2 .,
KpUcTanauyeckHe cyqab(aT HAaTpua (MMpaGHJIHT) M aueTaT HaTpHd,
YepHbIH SKPAH, TePMOMETP WJIH TEPMOCKOI. o 5

[Tepechililennbie pacTBOPHI codell NIPHrOTOBbTE 3apaHee. b OAIY
kKon6y nomectute 500—600 r cynbdara natpus u 500 Mg BObL,
B Apyryio — 800 r awerata natpus u 500 Mo Boabl. KonGhl ¢ coNsiMy
HOCTABbTe B BOsiHble GaHH. ECAH PacTBOPLI OKaXYTCs MYTHbIMH,
OTQUABTPYHTe HX B FOpsiueM COCTOSHHU uyepe3 KomMoK BaThl. [Tpo-
3pauHblil PacTBOP NPOKHNATHTE B TeueHHE HECKONBKHX MUHYT B OT-
KPBITBIX KOJ6aX, 3aTeM OCTOPOXKHO MepeHecHTe ero Ha JIEMOHCTpA-
LHOHHBEIH CToJsi H OXjlaauTe, n3beras ToMUKos. I'opJao Konbbl 3aKpOH-
T€ BATHbIM TAMIIOHOM. }

Bo BpeMs neMOHCTpAaLMH HAA0 KOCHYTbCS CYXOH COJIM UIAPDHKOM
TepMOMeTpa WM AHOM IIPOOHPKH TePMOCKOITa, 4T0Obl NPHIHIE KPH-
¢Taaa. TepMoMeTp MM TEPMOCKOIN € KPUCTAJJIOM OCTOPOXKHO norpy-
3UTe B pacTBOp codn. Kpucrana, normanas B pacTBop, BbI3biBAET
KPHCTAMNH3aUKI0, YTO HAMOMHHAET 3aMep3aHte Boabl B Koabe. Tep-
MOMETP HJIH TePMOCKON MOKaXeT, 4TO KPHCTAJINM3aUHA COMPOBOK-
AaeTes TendoBbiv 3¢ (eKkToM.
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8. «JlepsHok y3op» Ha crekne

OGopy1oBaHHUE KyCOK YHCTOO OKOHHOIO CTeKAa, xy
CKHII CTakah, CTCKAANNAS NAJ0UKa, KCA3HbIH MTatipy c,l\'oﬂf,“qe"
ac6ecTHPOBAHHAs CeTKa, ropeiaka, HeGOJblias KHCTOUKa, cyq Llom,
MarHus, CTOJSIPHBIA KJei. » Obiar

[IpuroToBbTe B XMMHUECKOM CTaKale pH HarpeBanuy Hacp
Hbif pacTBOp cy.dbdarta Maruusi. Jo6aBbTe K ropsiuemy pachlOeH-.
HECKOJbKO KaMedb CTOJASAPHOr0 Kies (3apanee ﬂle"()TOBJIEHHOI‘%\
M TepeMelianTe CTeKASHHOR Ha04KOH CO1ePKUMOe CTakang, Hony}
YEHHBIH pACTBOP HAHCCHTE Ha CTEKJI0 DOBHBIM C/0eM Lpy OMOIY
KHCTOUKH. Hepes HeKoTopoe BpeMst Ha CTekde 06pasyioTcs KPHCTaq-
Abl, 06pasyllune «ieisHbie y3opb». ITosiBaenue Ha crek.|e a-r;rx
Y30poB OOBSICHAETCA BhINATEHHEM KPHUCTAJI0B COIH M3 nepecs-
LIEHHOTO pacTBopa MpPH MMOHHXEHHH TeMIepaTyphl.

9. BripalwKeaHKe KpHCTannoe

KpucTanibl BbIPAILHBAIOT B OCHOBHOM CNOCOGOM NOCTENeHHOro
OXJlaXK1eHHS HACLIIEHHOTO PaCTBOPa, TaK KaK 310 MO3BOJACT B Go-
<ICC KOPOTKHE CPOKH BHIPACTHTbL GOJblUME KPHCTALIbI MPaBILIBIOEH
dopubl. B nayunoii u MeTo11yecKoil JduTepaType ONHCHIBAITCS pas-
JIHYHBIC MeTOABl BhlpalluuBanus xpuctaaios (1, 4, 6, 8, 11, 14, 15).

O6opy1oBaHHe XMMHUECKHe CTaKaHbi BMECTHMOCTbIO 05—
I o1, cTekJIsiRRBIE MAJOYKH, BOPOHKH A5 QUABTPORAHMSI, ACKTPIUC-
CKast NJIMTKA, WITATHB C KOJbUAaMH, acOCCTHPOBAHHAS CETKA, TEPMO-
MeTp, BaTa, BOJOC, MeXHasi 1IPOBOJOKA, LICPCTAHble HUTKH, COJH.

Hacwiennbie pactBopbr cosdell roTopat npu temnepaType 70—
80° C.

- Macca coam, npuxoiawancs

Hassanne coaeh na 500 M eoawl. 1
AJIOMOKAIHEBbIE KBaCLbi 150—200
Meauslit kynopoc 200—250
[ekcannauo-geppar (11) xanus 450
lekcauuano-geppar (II1) kaaus 200
Juxpomat kajus 250
XpoMaT Kanus 375
Cyabdat Huxeas (I1) 230
CerHeroBa coab 600
XpoMoBHIe KBacub 400

|

10. BykBbl M3 KpuCTannos

O6opyroBanmc: aBe MeTaanHuyecKne Ganxy (Ha | —2 1), XKC-
Je3HbI LITATHB ¢ KOJbIOM, acGecTHpoBaHHas ceTka, cTexasHHasd
Ma;ouka, TOHKas MPOBOJOKA, BOPOHKA, QuabTposaspHas Oymard.
amomoka.aueBble  KBacubl KALSO,),- 12H,0, meanbiit  Kynopoc
CuSO,-5H,0, 6eavie wepcTsaHble HUTKI (npsxka).
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J3roTOBBTC H3 IPOBOJIOKH Kapkachl, HMelolne "q’popMy 6yKBl(Hﬂli
. _auGo Apyrux Guryp). AxxypaTno obmotaliTe HPOBOJIOUHLIE
raxe™ epcTAHbBIMU HUTAMH. B 01HOf M3 MeTadN.IMyeCcKHX OaHOK
kapach © p” M HACPCBAHHM H NOMeELINBaRIM CTCKJASIHON 1anou-
np},”‘OTOB[;_lreeHHlizlﬁ pacTBOp aJI0OMOKAJIHEBbIX KBACIOB (HCXOIHTb U3
rov HaCbI[lall a1 soanl 100 r conn). JobGasbTe B NMoJIyYeHHBIE pacTBOp
paquTa oe KOJMUECTBO MEAHOro Kylopoca Tak, 4TOGBI KUAKOCTH
Heomblg cpeTJo-roay6y1o OKpacky. [MpoduabTpyiiTe ropsuni pac-
np”:{ﬂ;np\'rvm Gauky. OnycTiTe B €lle He OCThiBUIMA Mepechlluet-
}T{i?fll paCTf{o;; W3TOTOBJAEHHKIE paHee l'IpOBO.,'lOLbeIE‘ Kapkachl (Ha :O»i;
peckax). Hlpocienure, yTo6Ll KapKachl He KacajaHuch AHA H CT H.H
GanKu, Apyr apyra. Hepes CYTKH H3BJIEKHTE KaRKaCbI, nopgclmti
KpneTasIMKaMu, M3 pacTBopd M BBLICYLUHTE. ﬂgdlyqeuubie }fs
MOAHO HCTIO/IL30BATH MPH BHIIYCKC MPA3IHH'IHON CTG‘HHOH raakln,l,
NpH M3TOTOBJEHHH 1L1aKATOB It T. . Mx nokpbiBaioT GeCIBETHHIM Jda-
KOM HJIH KJeeM AAsi CKICHBaHWMs nJjacrMacc.

Ec/H HCMOJb30BaTh HACHILIEHHBIA PacTBOP XPOMOKAJIHEBLIX
KBACLOB, TO KPHCTAJMIbI MO IBeTY OyayT UanoMunaTh NparciCHHbI
KaMeHb — Tpauar.

14. OguH nnOC OOMH HE BCerga pea

OGopyaoBaHHe OOPeTKH WIH H3MepUTeJbHblE LHJIHHADH.
3TUJIOBbIH COHPT, TAMUEPHH, YKCVCHAsl KHCJI0Ta, ALeTOH.

Brauaje npoaciaaiiTe ONBIT PacTBOPeHHs BCUICCTB, B3ATHIX
B paBHBIX oObeMmax, Hanpumep 50 M1 ailetoHa H 50 ma Boanl. [ias
Goce TOYHBIX H3MepeHnil ueiecoo0pasHo BOCMOML3OBATLCS 6opeT-
KaMil C IpaiyHMpOBKOH, a MpH OTCYTCTBHH GIOPETOK — H3MEpHTE.Ib-
HBIMH UHIKHIpaMu. Ha GropeTke HTH UMJTHHADE HANECHTC METKH Ka-
PaH1aWoM [0 CTeKJY WM Pe3NHOBHIMHU KOJAbllaMK jUIsi COOTBETCTBY -
joutix o6wemos. Ilepsas Merka na yposhe 50 M, a BTOpas —
100 ma. Tlpu pacTBOpeHHH aueTOHA HJH pacTBOpa KHCJIOTH (weno-
yM) B BOle HapylueHHs B cyume o6bemoB ner. Ho ecaun pacTBOpUThH
cnupT B Bofe (50 ma cumpra 1 50 MJ BOAb), TO 06bCM pacCTBOPA
yMeubwutes. Buecro oxuiaembx 100 Ma no,'lyqae.\1_97—98 M1,
T. ¢. 0aun o6beM (PO MJsI CcnHpTa) IJIOC OAHH 00BEM (50 mJ BOBI)
HaayT He 1Ba ob6bema (100 m.1), a 1,98 obbema.

AuaJjiornunoe yMmenblileHHe o6beMa [IPY PACTBOPEHHH B BoJe Ha-
oawoiaercs y raumiepuna. Hawunyuwnit s¢gexr aocTaraeTcs npH
cMewenud 45 ma raunepuna ¢ 43 ma soael [losayunrtes ne ?8 Ma
pacTtsopa, a Tosbko 85 ma. Ecan pactBopaTh B 60 M yKeycHon Kne-
JOThi 18 M. BOAB, TO M 3AeCh BMECTO 78 M HOAYYMM 79 MJ.

VBednuenue o6heMa MOXKIO Ha6a0aaTh U pacTBopernn 50 ma
HHTpoMeTaHa B 50 ma cnupTa. PacTBOpenHe CONPOBOXAACTCSH MOIH-
KEHHEM TeMUepaTyphi, N03TOMY H3MepATb 00bEM CI€1yCT NOCIe TO-
ro, KaKk pacTBop NMpHUMeT KOMHATHYK TeMIepatypy.
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12. Paspywenre KpHcTannormgpara aleToOHOM

Ob6opyaoBanue: uUpoGHUPKA, XJA0PHI KoBadbTa (11), a
[ToMecTnte B NPOGUPKY CYXYI0 CO.1b XJA0PHAA KOGadbTa (11)
30BOTO I1BeTa U 106aBbTe HeGObILOE KOIHYECTBO G€3BOAHOre guegO-
na. Conepxumoe Berpaxvute. Codib M 10§ aleTOHa okpacsTes B cs»
rufi user. Eciii reliepb K CMeCH NPHIKTB BOAY, TO XIIKOCTE craHeT-

pO30BOH, a COJIb MPHUMCT BHOBb MEPBOHAYAJbLHBLIH 11Ber.

OnbiT ocHOBaH Ha CNOCOBHOCTH aleTolla PacTBOPAThCs p BOse
Boaa nordoTunack aieToHOM, # KPUCTA.LIOTHAPAT XAODHAA KOGaTL.
Ta (II) paspywnnca. BeaBoanas conb xa0piia KoGaslbTa (1) (a tak-
we 6e3soaublii anuon [CoCLF™) umeer cunnit user. MMpu AobaB.e-
HHH BOJbl CHaYana HACTymaer oOpaTHbill mpoilecc — o6pazopapue
KPHCTAJJIOTHAPATA, a 3aTeM HOABASIOTCS THAPATHPOBAHHbIE HOHL
ko6aabra [Co(H,O '™ pososoro usera:

2[Co(H,0)]*+ + 4CI~ == 9 Co(H,0),|Cl, ==

PO30BbIA  'HAPATH- PO30BHIK KpHCTaIO-
POB@HHBIN  KaTHOI ruipar

= Co[CoCly] + 12H,0
cHHsin Ge3poia-
HAasl COMb

HeToy,

YuairuMmes npu o6bACHEHHH MOXHO AaTh VIPOILEHHVIO 3aMlCh:
CoCl,-6H,0 = CoCl;, 4+ 6H,0

po30BHIH KpHC1aa- CuHas Oes-
JOTKHIpaT BO1HAS COJb

ITOT QNBIT MO3BOJIAET MOKA3aTh, UTO KPHCTAMJIOTHIPATH yiep-
KHBAKT KPHCTASAH3ALKOHHYI0 BO1Y Mo-pasHoMmy. Hanpumep, npu
N00aBJeHHH alleToHa K MEIHOMY KyMOpoCY H3MEHEHHs OKpackH He
natJ101aeTcs. Y AaAUTh KPHCTAJAHIAIHOHHYI0 BOAY H3 MeIHOTO Ky-
1opoca MOXHO MpoKaJuBaHHeM. TakuM o0pa3oM, NPHXOINUM K BHIBO-

AY, 4TO MeAHbIH Kynopoc HauGoJee yeTORYMB, 4eM KPHCTadA0ruipar
xqaopuaa xoGaabta ([I).

13. PasnuyHbie OKpackK pacreopa conu Kobanbra

O6opyanosanue: xaopua kobaanta (II) CoCl,-6H,0 (kpuc-
TaNJI0THIPAT), KOHLEHTPHPOBAHIAS COJsiHAs KHCJI0Ta, 00€3BOXKEH-
HbIA XJOPUI KajabUMs, CIHUPT, TPH HPOOHPKH. :

B 3—4 Ma Boabl pacTBOpHTE HECKOJIbLKO KPHCTAJIMHKOB XJ10pHAd
koGanabta (II). [Tonyuyennbili pososelil pacTsop paafeiite B IpH MpO-
Gupku. [loGaBbTe B nepPBYIO NPOGHPKY HEMHOTO KOHI(EHTPHPOBAHHOH
COJISHON KHCJOTh, BO BTOPYIO — HECKOJbKO KPHCTaJIIHKOB 00e3BO-
EHHOTO XJOPH1a KaJbLis, a B TPeThlo — crupt. Bo Bcex npoGup-
Kax OKpacka pacTBopa M3 PO30BOHl CTaHOBHUTCSl CHHEH.

Kpucrannoruapat xsopuaa xkobanbra (I1) siBasiercsa KOMIAEKE:
HOH couabio KoBadabta. Popmyaa ero [Co(HyO)]Cly. B pactsope 318
COJb IHCCOUMUPYET:
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[Co(H0)ICly ==[Co(H0)"F + 2C1 -

[‘ngaTHpOBaHHblﬁ non x006aAbTa [Co(HQO)..J-]‘”‘r PO20BOTO ?Bem.
[1pu 106aBJaeHl K pacTBOpY XI10pH1d KoOadbTa (II)' KOHLEHTpH-

ol COJAHOM KHCIOTBI, 00€3BONKEHHOTO XJI0pH1a KadbLHs
popali™ 4 MPOMCXOLHMT YacTHUHAs MOTeps THAPATHPOBAHHEIMH HOHA-
" Cn-H%T Wy TF; cBsizaHHOIl ¢ HHMHU BO1bl. [1pH 3TOM MO.1€KYyabi BO1bl BO
:‘:\';\gemgﬁ ‘C(bepe kommiekca 3amematwTest na wousl ClI7, u pac-

KPACKY.
teOp npuodperaeT CHHIOIO OKPacK)

V. TANIOTEHbI

[1pu ofpailienyy ¢ X.10pOM, OpoMOM 1l HONOM Hen6X0a1MO co’é;-uo'-
gaTb O0JbLIYH OCTOPOXKHOCTE. JKuakuii 6powm, nona1as Ha KOXYV,
Bbi3blBaeT 0KOTH. XJ0p M Napbl 6poMa CHILHO JEHCTBYIOT Ha CAM3I-
¢Thie 060MOUKHM AbIXATEJIbHbIX OPTAaHOB, HO3TOMY NOArOTOBKY H up(.)-'
pepKy OMbITOB HA10 MPOBOAMTH B BLITANHOM wxady. [ToCKOABKY
B WIKOJLHOM MpOrpaaMe 1PeayCMOTPeHbl A€MOHCTpalluy OILITOB,
HAJIOCTPHPYIOILMX aKTHBHOCTD W XHMHUECKHE CBOMCTBA XJ10p4d, 6po-
Ma ¥ MOA&. PEKOMEHIyeM HOIOJHHTEBHO MCMOJbL30BATh ONbITHL, HE
TpeGy0ILUe BhITHKHBIX wkaor BO BpeMsi aeMoucrpaiuu. OfHako
npu BCex Cyuasx cieiyer coba101aTh TEXHHKY 6esonacuoctu (13).

1. O6eciBeyYyrBaHHE KPACOK

O6opynoBaHHue: GoabliHe NpOOHPKH, CTEKASHHbIE NA.T0UKH,
XJOpHAsi M3BECTb, PAacTBOPbl XJ0pHIAa HATPHus, COJASHOM KHCJAOTHI
¥ THIPOKCHMAA HATpusi, JakMycopast Oymara, HOAOKpaxmalbHas Oy-
Mara, KyCOUKH TKaHU (Mapan Wiu OHHTa), OKpalleHHble YepHUAaMH.

Iasi oubiTOB noTpebyeTcs XJI0pHasi BO1a, KOTOPYIH HEOOX01HMO
NPHIOTOBUTL 3a0.1arOBPEMEHHO B BEITSKHOM LIKady Hilld BHE IIOMe-
uenusi. Bo BpeMsl moJyyeHus xJopa H3 KOHUEHTPHPOBAHHOH COJis-
HOB KHCJOTHl C MOMOWLBLIO OKHMCIHTedeld (llepMaHraHata Kajdus WM
okcuaa mapranna (IV) HyxHo coGawiaTh NpaBuia TexHukh Ges-
OMacHOCTH MpH pafoTe C KHCJA0TAMH M TrazaMH.

B npo6upku nod Homepom | Hajgeiite Ha '/5 XJOPHOH BOALI (1€p-
Bbif, BTOPO# U Tpetuil psiabl). XaaopHas Boga — pacTBop XJ10pa B BO-
ae. Ho xaop ne tonbko pacTBOpsieTCs B BOJe, HO W B3aMMOJIeHCTBYeT
C Hel, o6pasyst COJSIHYKD H XJQPHOBATHCTYIO KHCJIOTHL

Cl, + H,0 = HCl + HOC!

ITosToMy B pacTBOpe cojepiKarcs, Kpome XAaopa, elle H 3TH
KHCJIOTEL.

B upo6upxu non nomepom 2 najefiTe cMech, KOTOPYIO IIPHIOTOBb-
Te, npuavBag pacTBop FHAPOKCHAY HATPHA 10 cheaﬂogeHnﬁusanaxa
xaopa. 'mapoxcu natpust HeMTpaaH3yeT KUCJOThl B XJIODHOK BOIE H
B3aHMOMEHCTBYET € XAOPOM:
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NaOH + HOCI = NaOCI + H,0
~ NaOH + HCl = NaCl + H,0
2NaOHll + Cl, = NaCl + NaOCI + H,0

CaexosaTenbho, B 3THX NPoGHPKAxX OyI1yT COACPXKAThes
pol XJA0pHAA HATPUSA, THIOXAOPUTA HATPUS
TPHA, KOTOPHH 106aBASIOT B H3OBITKE.

HroGbl 20Ka3aTh, YTO XJA0PHI HATPHS, FHAPOKCHI HATPUS 1 co
Has KHcdoTa He o6daiawT OedsiniuM JeficTBUeM. nalefiTe pdCTBo‘nﬂ-
3THX BELeCTB B NpoOMpPKH Mol HoMepamu 3, 4 u 5, pul

B npobupki no; Homepom 6 HaneliTe cBexenpiroron
pactsop x’a0pHoii (GeannbHoil) narectd. B atom p
X01ATCSl CONMHAA H XJOPHOBATHCTAsl KUCJOTH.

Ilasi npoBeaenust HCCAeAOBAHUA UC1eCO06PA3HO COCTABHTL Tag-
Jauuy:

' : pactpo-
, d TAKXe l'llllpOKCH,‘la Ha

JEeHHbij
4CTBOPE T4KXKe pa-

Hecaeaveunit TNpuGHpxkH ¢ BewecToauwu
MaTepnaa

Ne 1 Ne 2 N3 Ne 4 Ne 5

(Clp, HCL{(NaOCL, | (NaCl) |(NaOH) | (HCI' | (Ca0cy,
HCIO) |NaCl '

HOC
NaOH) ch)l'
Tkade
Hoaokpaxmanbuas
6ymara
JakmycoBas
fbymara

B pesyuabTaTte BceX ONBITOB MOXXHO CH€JaTh BbIBO, YTO OTOENH-
BAMIHM CBOHCTBOM 006:1a1a€T KUCAOTHLIH OCTATOK XJOPHOBA riCTOM
KMCAOTEL.

O6bsicnenne Hab/I0IaeMBIX SIBJAEHUI MOXKHO OTPAaHUYHTL VOJe-
KyJsPHBIMH ypaBHeHHsAMH, Tak Kak B VIII knacce yyauiuecs 1ie3Ha-

KOMbI ¢ TeOPHel 3JeKTPOJHTHYECKOH AMCCOLMalny, C ABJeHneM IHa-
podiusa.

2. Konbya B npobupkax

O6opynopaHnue pacTBopui coviell GpoMuia KaJHst ¥ HO1MAA
KaJaus, XJ10pHas BoJa, GpOMHasi Boia, GeH3ou, TPH NPOOHPKH.

Haneiite B npo6upxy 1 na '/; pacrtsopa Gpomuaa xaaus, B 1po-
GupKy 2 — pacTBOp HoAMAa Kaaus. JLoGaBbTe B KaXk1ylo u3 npobu-
pok 1—2 Ma 6ens3ofia ¥ HeCKOJIbKO Kamedib XJOPHOH BOIbI:

9KBr + Cl, = 2KCI + Br,
2K1 + Cl, = 2KCl + 1,
IHEPrUUHO BCTPAXHHTE MOJIYUECHHYIO CMeCh W AaiiTe et 0TCronTb
csi. BolaesuBlivecs B peaysibTate peakiii GpoM 1 HOL H3BJIEhAIOTCH
W3 pacTBopa GEeH30J0M M IIPHAAT eMy XapaKrepHylo OKpacky.
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‘o ] Gels0abloe KOJBIO OKpAacHTes B Gypo-KCITHIH ILBET,
B npoOHPKS 9 "5 kpacuo-(roaetopuiit. B upoGnpKy 3 Hancite
a "]l)‘((: p}ac'rgopa pona Kaaus, npnGasbre 1—2 M1 Gensona
1eMHO & i :
:1 HecKOJbKO Kamedb GpOMHOM BOALL:

9Kl 4+ Br,=2KBr 4+ 1,

[Tocae 3HCPrudlioro BCTPAXHUBAHMSL CMECH 6eu:§0nbnoe Konb;l[g
paeTcsi Ol BbiICJIHBLIETOCs Hoia B Kpa(_[-[,o_q:)uoﬂe-roB

oxpat T 110KA3bIBAET, UTO XAOP ORHCAAET HoHbl ©OpomMa W wola,
i O“H.nuun; u?mm nosa. Takum obpasoum, Godacee AKTHBHBIH raJo-
a Opor “HﬂGT W3 pacTBopa mehnee AKTHUBHbIH. Boigeausmniica racao-
i Bl(j)luTﬁZH'rpnpyerCﬂ 3 GCH30JBHOM KOJIhiIle, TAK Kak OH JIyulle pac-
'l;;l(i)pKﬂcrcsx B Gelsoge, 4eM B BOIE. Uem TOHble cAol Gen-
S0MBHOI0 KOJIbILE, TEM poKpacka ero sipue.

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

O6GopyloBanue lepManranar ul(\'a.'lﬂfj. KOHILEHTp'HpOBalfHaﬂ
codsiHas Kuedora (p — 1,19 r/cw’), 50%-HblH paCTBOP IH,IPOl??H;La
KaJaus, KpHeTad.idueckas cypbma,unpu(»op ",'IJTH'II()JI)/'-](‘HHH Pglopéi
¢ wHpoKoi n LTHINIOH Ta300TBO1HOH TpyOKOH, CKulﬂlH‘(a',‘lJIH cobiipa
nus xJaopa (na 1 ), XHMHUECKHH CTakaH, yyrynHast CTYNKa, JOXKa,
ra3oBasi ropedika. . .

Mameabuure KyCKH KPHCTAAIHUYCCKOH CypLMbi B yyryuoli ¢Tym-
ke B nopoitok. TTosaydnTe XJaop J1eficTBHeM COJSTHOH KHCIIOT bt Ha nep-
MANTANAT KaJdusi, HCIOAb3Ysl A 310l ueju nmpHoop, n3o0paxXeHHblH
na pucyuke 16. ['a300TBOAHAsN TpyGka ot npuGopa 10.1KHaA ObITh
ONVILEHA B CRJSIHKY A4si coOGHpanusa xTopa nodTH 10 AHa. Ha 1Ho
CKASIHKH, 4TOGbl olla 1€ JOIIHYJdd, HACHMIbTC caoii necka B 1—

Puc. 6. Tloayucude xaopa
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2 oM. HM36bitok x70pa GyieT noraomaries KOHUenTpy
pacTBepoM weaodyt. Kak 1oJbKo CKAAHKA HaTOJIHUTCS X
POXKHO BbIHbTE TA300TBOIAYI0 TPYOKY 1l 34KPoiiTe ck,
HOl IIaCTHHKON (XKeAaTeahno HpHTEPTOI ).

ChrumuTe cTexasuuyio IVIACTHHKY CO CKJASTHKH ¢ x
naiite B Hee (C JA0XKKH) IIOHCMHOTY NOPOIWKOOGp a3y
CTYKHBAsl 10 JIOXKKC MManablieM.

&aCTHUKH CypbMBI BOCILIAMEHSIIOTCS Ha
HBtH 20X Ab». CKASIUIKA HANOMHSCTCS 6ediniM
mei (IT1) u (V)

POBakyy,
10POM, gerg.
TAHRY CTek .

J0Ppom y BbIC -
YIO ¢Ypomy, po.
ACTY, 00pasya «oppey.
AbIMOM XJA0puaop CYpb-

25b + 4Cly, = ShCly 4 ShTl,

4. Mpeepawenme OKewpa maprauya (1V)

O6opyaosanue: ise IPOGIIPKH, TopeiKka, WTaTHe, 1epxa-
KI 118 n1poOHpPoK, MHIPOKCHT Kaaus, HeposcocyIbdatr Kaana. okepy
mapraiua (IV), ancruaaupoBannas soia.

OTtsecwbre 0,1 ¢ nepokcocydaedara kaius u no 0.2 ¢ IHADOKCHAA
hadhs W okenia mapravuna (IV) IMomeernte 8 cvavio nHpoGHpKy
CMeCh HepBbIX ABYX BewecTs. OCTOPOMHO Harpelire ¢ B maanern 10
M1aBJJIeHKs, 3 3aTeM 100aBLTe OKCHI mapranua (IV). Tpogosxaiire

larpesanue cie 1—2 mMun. OGpasyiouwniics ciaas nmeer 3€1eHYI0
OXPachy:

L\AnOQ + KQSQO;_{ + 4I<OH == KT“IIO4 + QKQSOI + 2H20

Tlo oxaaxaennu cniaBa 106aBbTe B upoOupKyY (0 '/, ee 00be-
ma) Boaw. Llser pactBopa, kak u cnaas. OyvieT 3edCHBIM.

Oraefite HE60AbIIOEC KOTHYOCTRO NMOAYYEHHOrO pacTBopa B 1pyV-
VIO MpoGMPKY H CWIbHO pa3baBbTe ero AKCTHATMPOBAHHOH BOAOH.
Oxpacka pacrsopa H3MemNTCsi, OHA cTaHCT KpacHo-¢He.1eToBoil
(uBer nonos MnOy). Beinaier 6ypuil ocaiok oKkcuia Mapraia
(1V).

ITpu cunbHoM paszbasaennn pactBopa BOION NIPOHCXQIMT pedk-
LHs CaMOOKHCACHUA-CAMOBOCCTAHOBASHU S

3KoMnOy + 2H,0 = 2KMuQ, 4+ Mn0, + 4KOH

B peayibrarte 310ii peakimu okcirl mapranua (1V) oSpasyercs
BHOBB, HO B MCHbIIEM KOJMYECTRC,

5. Kak ypanute natHa oT MOpBHOM HacTOMHKH

O6opvaosanme; pactBop rtHoCcviAbpaTa HATPHSA NaQS‘;Og
(coae THOcepHO# Kucaotor HyS,0,), noadas nacrofika, kycox Oe’loH
TKaHU. O.11011Le. .

Hanecure wa Kycox Gedoli Tkawm HsTHO OT HOIHOR Hacr()uhu_.
[Mpomoiite Tkanb BoxOf H3-110,1 Kpada. [1aTno He cMbiBaETCS. ITome
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pacTsop THOC) b ATA (FHIOCYNbYHTA) deTpHﬂ.

grao neuesneT. OGecupeunBanmne usTHa OF HOA2 B

OQuetib CKOPO 17 oM OKHCJHTCIbHO-BOCCTAHOBUTEIBLIIOIO 1TpoLlecca.

aneres Crels ”:’:-:;mu OKHCJSeT THOcyAhdatr HarTpun ([fou 5,03 7)

Hoa © 3'2:)(1)!%;): naﬁnm Na,S,0y (coap TCTPAaTHOHOBOH KHCJOTHI
TE ' E - N . .
r;lzéi(’ggiTBo('CTaHaB:lHBaSle UpH 3TOM 10 GECLBETHBIX HOHOB:

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

OTHTE RYyCOK TKaHMW B

95,0 — 2 = S,0& | Mpouece oxucacHus
' _“{_ f‘Ze' — 91— ‘ Tlponecc BoccTanos-
e JEeHUH

3 eaxius HMeeT G0IblUoe 3HaUeHHe T8 4HAJHTHICCKOH XH-

i o -
TTE;”FK,"\. CAVAKHUT OCIOBOH OTHOTO H3 Ba*KHEHUIHX METOI0R 00b
MHH, AR G

eMROro aHaJit3da — HOJ0METPHH.

6. MosesieHHe M MCYE3HOBEKHE OPAHIKEBOH OKPACKM

OGopynOBaHMe PaCTBOPh XpoMaTa KaJiusi, coaslioil Kucno-
Thi, €4KOTO KaJH, NPOOHPKH.
Haanefite B 1poOHpKY Ha /s obLema pacTBOp XpoMmara Kadus
W 0CTOpPOKIO (1i0 KanasiM) [o6aBeTe pacTBOp KuciaoTel. Hossuics
opanikesas OKpacka pacTBopa:
2K,CrO, + 2HCl = KQCrQOU7 + 2KCl 4 H,O
HeATHIR opatXenbii )
Tlpu nofiaBjenun pacTBopa leJOUH BHOBL 06pa3yeTcs ACIrsii
preTmoR K,Cr,0, 4 2KOH = 2K,CrO, 4 H,0

OpaHKCRBI AedTwiil
7. CuHTe3 6eproneroBoi COnM

Brnieprie cuHTe3 GepToseToBOi cOaH OblI OCYLIECTBJEH o(ppaH-
uvackuM vueunM K. Beproaae. [TpoBoast peakuuio B3aI/INI'O:LeHC'1.‘BMﬂ
XJa0pa ¢ COPSUHM PACTBOPOM FHIPOKCHIA K&aTHs, OH non}qnn' Haps-
ay ¢ «codapio Cuabsusa» (XJ0pHI Kajysl) HOBYK COJb, HA3BAHHYIO BIO-
CI€ICTBHU €ro HMEHeM.

O6opyronanue: 50%-ublil pacTBOp CHIPOKCHIA KajHs, Mep-
Manranat kaimst KMnO,, KolUeHTpHpPOBAHHAS COJIAHAS KpeaotTa
(0 — 1,19 r/emY), azornas kucaota, pacTBOp HUTpATA cepe6pdu,\npn—
Gop ans MOiYYyeHls Xaopa (C MIPOKOH ra300TBOIHOH TpyOKOH), XH-
MHUeCKITH CTaxaH, j1Be NPOGHPKH, CTEKJAsSHHAs BOPOHKA, (HIBTD,
XKedaesHulll wtaTHBs, ropeika. OnuT NPOBOIUTCH B BITSKIOM LIKa-
by uim na BO31yXe.

Co6epure npubop 1as nonyuenus xaopa (puc. 16). B peaxunoyn-
HYI0 K0A16y HachinbTe MepMaHranaT KalJus (C.‘I()eMul M), Kal'loe.,"le)lO
BOPOHKY HaMOJIHMTe KOHLEHTPUPOBAHHON COMSHOH KHCAOTOM.

39



Haaeiite B xumuyecknii ctagan 30—40 w,
pacTBopa TApoKcHla KaJjdust W Harpeiite
(70—80 °C) na ac6ectupoBannoi cetke. [loayvynre XJI
(110 Kauaam) NpHaANBasn COMAHVIO KICAOTY K nepMaHOl-)' O TOPONKHg
(Tﬁea!,.}. ITo rasooTBoaHOH TPYOKe 10MXKeH HATH paBHMHaTy Kaduy
JeHHBIN TOK XJopa. OMEPHBII vie .

Horpysute KoHel ra3ooTBoaHOM TPVGKH B ropAYnil pac
JIONH W MPOMYCTHTE TOK XA0pa. Ve yepes 5—6 mup y Snop le.
HAYHYT BLIagaTth Oedble MaacTHNYaThle KpHCTaa PacTeopy

€0.TH: bl Gepronerogoy
3Cly + 6KOH = KC10, + 5KCI + 3H
— p — ‘ ZO
(C::2 I ;(35 _—gé??ﬁ = 2ClO; + 6H,O| 1 Ilpouecc OKHC.ICHE g
y e~ = 2C1 5 Tlpouece BOCCTaHOB-
" Jenus
Hafite pactBopy oxmainTies, OTQHABTPVIITE BbhiNaBmIue

HO]U

Ta,1.~'{[>'[, NPOMOHTE HX BOMOH Ha (HILTPE H HCObITaliTe Q)uapr:E”HC-
npucytersue wonos Cl~. Ilas 3toro upuaeiite k bnavTpary ('/ npoa
V 4 -

OMpPKH) H3GBITOK a30THON KHCAOTHI 11 HEMIOPO pacTropa HHTPAaT:
peSpa. Ecan sbinajer 6eablii TBOPOXKHCTLIR oca 'pd i e
' 3 ) J0K XA0pHjaa cepeb-
Pa, HepaCTBOPHMBIIl B a30THOI KHC10Te, TO MPOMBIBRHHE 0CATKA NI
BTOpUTEe 10 OTpUUATEAbHOH peakiuuu Ha uon Cl . >
Ocanok 6epToneToBofi coin BhICYILRTE HPH Temiepartype 100 °C
‘-Iacrbuco.'m cMeulafite ¢ HeOOIBILHM KOTHUECTBOM OKCHIA MeTl (II)-
HarpeHTe cMech B MpobGHpKe 1 o6mapyKbTe BhiAeJeHHe KHC.’[()pOJa.
Tgelomeu AyunHKo#. Buineaenne KHCI0POAa yKA3hiBaeT Ha TO, YTO
g()g(?;og(if:gm:ﬂ B pe3yibTarte PEAKLMH 0CAL0K SIBASETCH Oeproie-

8. TpaBneHne Mmetannos

O6opy1oBaHue: xedesHas, Mexnas (aTyHnas) naacTHIKI,
napaguu, pacteop noia (HacToiika woia).

OneiT cTaBHTCH 3abaaroppemento. JIas 3TOro 4nuCTYIO 1J1aCTHH-
KY, 3a4MHIeHHYI0 HaxAauHOl OyMaroi, nokpodTe pacilnaBJIeHIEM
napa(PuHOM. Mo xpaam nvacTuHKE u3 napaduna ciedaiite 60prHK.
HMraoit niy KonunkoM cxadsibnedst (116 POUHHHOTO HOXKA) HAHCCHTC PH-
CYHOK Ha MeTadde uepes cioil napagpuuna. B oGpasopaBimiecs 60-
PO3iKH nanehre pacTBop Hopa. Uepes HecKoabKo MUHYF caeliTe cTa-
peid pacTsop u upuiedTe HOBHIA. [Ipy NATH-, IWCCTUKPATHOM NOBTO-
PEHHH Olepaliy MOYKHO HOJYUYHTB OUEHL XOPOWIHH pe3yiibTaT. [Ta-
paduil cuuMaercs, ¥ HA IWIACTHHKE 0CTAeTCH pucvn(n{.

[Tpu zemoincTpauun naacTHHKH ydyalHmcs npe,idaratm BOMPOC:
UCM M KaK CAeJAH PMCYHOK Ha meTasute? 1Tpu neoGxoauMoc i Hosfc:
HeHud aeT YUWTe.b.

OnbiT ocHOBAH Ha B3aUMOLeficTRHH CROGOINONO HO1a € META.I12-
;/1;% 1(.aM HPOHECC OTHOCHTCS K TAK HA3LIBACMOMY TPaBJCHHIO M€

JA0B.
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9. XMMHuecKHe yachl

anne: 4 I THILEBOH JHMOHIION KHCJOThHE, 1Ba
g (COACDHAT COEXMHCIHA uepust (11T u IV) aus 3axurasios,

gpeMHs Lo ephol kieaoTh (1:2), 1.7 r 6pomaTa Ka.amsi KBrO;
12 m.1 pacibopa ¢ PH R a. 10)
(110 penenty H. A. Tapassna, s nac a. B .

Tas npoBeleHH onbITa roTOBAT A8A pacreopa. B nepBoM cg
qae pACTBOPSIOT 1BA KPCMIISt OF 3aX1FaioK B cepHOf KucJIoTe. 0
BTOPOM — B {0 ma ropsucil BOXbI PacTBOPSIOT JUMOIHYIO KHCTOT)
j TyAa XKe BhiCbialoT GpomaT Kaaus. ,U,ﬂﬂ’no.rmm ) paCTBOpeHHH(Be—
utecrs cMech CIerka nojorpesaiotr. ﬂpurorm‘menumoe pacTBopbi Ghi-
CcTpO CJAHBAIOT BMECTC H llepeMelLHBAKT CTEKJISTHHOMH NaJ049KO0H. [o-
qBASICTCS CRETH0-XKeNTas okpacka, xotopas yepes 20 ¢ MeHseTCS Ha
TeMHO-KOPHUHEeBY 10, HO CIyCTH 90 ¢ BHOBb ¢TaHOBHTCH KeaTOH. Tlpu
remiepatype 45 °C Takoe H3MEHEHHE MOJKHO Ha6,11018Th B TeueHHe
0 wiHH. 3aTeM PACTBOP MOMYTHECT, HAYHHAIOT BHILCS Ibesl Y3bIPbKH
OKCHAA YLAepodd (IV), a npOMEXYTKH yepcloBalins i(BCTA PacrBopa
HoCTEleHIO YBEJIHYHBAIOTCSE B CTPOTO ONPeLeieHio# HOCAe10BaTCIb-
HOCTH: KakIbli CJACAYIOLHE NPOMEKYTOK 00ablie NPCIbIANULETO
na 10—1I5H ¢

Mexanuam «XHMMHUYCCKHX YacOB» ONMCaH A. M. JKa6oTuHCKHM
B KypHAJde «XuMHs H OxH3ub> (Ne 7, 1973 r.), ric 1aH eLle O1uH pe-
nenT: 2 T AHMONHON KHCJAOTLI PACTBOPCHBL B & MJl BOILI, TY.1d e 30-
Gasasnor 0,2 r 6pomara Kanus 1 0,7 ma KorueHTpHpoBanHoi Hy,SO,.
K cmecn aoGaisiioT Bogy fo oGhema 10 ma, nocse uero B Hee BHO-
car 0.04 r mepmaHranarta Kajus H TILATEJIBHO NepemeliupaloT 10
HOJIIOrO PRCTBOpeHHsT conn. 1TponcXoauT nepuouucckas cMense-
MOCTL UBCTA PacTBOpA.

st yuamuxest Mcxanu3M XHMHYCCKHX peakumil MOXHo o6bsc-
HUTb KaK OKHCJHTENHHO-BOCCTANIOBHTCBbHLIA Nponecc, B KOTOPOM
PO.Th OKHCJIUTEdsl BhIIIOJHsTeT OpOMHOBATAS KMC.JI0TA, @ BOCCTAHOBH-
TeJIsl — JIMMOHH dA:

KBrO, 4+ H,S0, = KHSO, 4+ HBrO;
9HBrO, + 2CH,0, = 9HBrO + 8H,0 + 12C0, 4
9HBrO + CH,0, = 9HBr + 4H,0 + 6CO, 1
MSMeHCHHe lnBeta paCTn()pa llpOHCXOJHT noxa ﬂeﬁCTBHEM KaTaJiu-
3aT0pOB i COE,’].HHeHllﬁ LCPpHs WsiM Mapranila, KOTOphLl€ B CBOKO Que-

PeLL TakXe MCHSIIOT CTelleHb OKMCJEHHs, 110 R0 ONpeacaentoil KoH-
HEHTPAUKWH HOHA, Mockde 4Yero HPOUCXOIUT of6paTHBIil mpoitecc.

OGopyAaod

VI. CKOPOCTb XMMMYECKMX PEAKLLMH
1. CropocTb K euje pa3s CKOPOCTL

' O6opyaonanue: MeTpoioM (CeKyHAOMEpP), XHMHUECKHE C€Ta-
KaHbI, MepHbIe LHJaMHIPLI, THOCYJIb)AT HaTpUs Na,S,0; - 5H.0.
KOHILCHTPUPOBAHHAS CepHasi KHCJAO0TA, WO KPHCTa/jiHyeCKHH, rui-

41



POKCHA Kaaust (CHAPOKCHI HATPHS), Kpaxmad, cy
CYCHas KHUCAOTA, IMHK. ‘ Had cytbhar Hatpyg ..
. ,;ﬂeM()HCTp‘dllHﬂ OBITOB OYACT CHOCGOCTBOBATH h
, )}L::]LLL:]}KE: }TSIZ?T”{" (‘l-"‘HSaHHbIX ¢ XHMHYECKOf KIIIIGTHKOP o
;‘KO[)()CTb el i 031410Ch HENPABHIBLHOC NPeICTaBichy H.‘ Yroey,
, HMHYECKOH pedaKIlMH MOBLHLACTCS TOAbK t TOM. g
lxguu?mpaunn pearupyiollyxX BeNLeCTB, ue‘:lec‘ooﬁ(l))aC3yBe‘i”"*9HueM
?Tlf()(?\’e‘l'[)]ig'a’([?“;;::l"()& o,1u'\‘r—c pacTBOpPaMH CHIbHLIX ;;‘;,”DOB(AQT“
yab pHa — CepHas KHMCA0TA WIH HOIAT Ka. o POdnTOR
but natpus), a APYTIYIO — €O ciabhiM  94eKT ‘ T o7 = cvap.
KHCA0TA — UHHK). POHTOM (.\'K(‘.\'Cuaﬂ
THOiY}(::/)fzzzﬂw1 cepus  onviros.  Bravaae npurotrosbre
Tplmy;l(;)rqg)f;;; ::ay]r"[)uﬂ {4 CEPHOI KHCAOTHI. Pacteop THOCY.IbhaT:
SR Og ;1{1 ;’)a( TB()RGHI1H 7,591 coau B 100 ma BObI lnj) H.a-
o pyer 0.0 M kOl‘-lll(‘HT panun. Has npuroroBienus p-acmo&o»
hiton Xielon 1 XKe K'omlempaunn oTMepbTe 1,8 Ma Kowie b
g o 1\:1.11 KHCA0TH  naotHocToio 1,84 r/em® m pactso nrmpw
o) ﬁgiﬁgiglﬁ:ﬁopbj ue'.n‘(jcoo()paaﬁo HPHTOTOBHTL 336}?31“(?3])(;6:
Bl 8 Hbl‘PI pacTBop THocvabdATa HAaTpuA pasdaefir
B'r()poﬁ}——BOH:; ydammuxcs B TPH cTakaHa: B nepeblii — 60 wa ‘Bg
A q.”ﬁ JI('IBI% TPCTHI — 10 M. Bo Bropoi crakan ,‘loﬁal;bTe
o Bce;{‘T[e) aHHOM Bf);}bl, a B Tpetuit — 50 wa. Takum obpa-
B népnamw KOH[IGI:;TxpaCIII?: aéi(;:\” ?Fc%:){:r’fgﬂp;lg g Ol Vo Bronen e
. i ‘ ' VG H , BO BTOPOM — 0y
. HepPBele;equaKaéuC”(;ﬁ‘»"t‘ Toro lfalf Ovayr HOArOTOBJ b lpacmop{j.
oo, pactaos cepngﬁ(;ﬁ(c)l:g'rl\-{b:?gxﬁﬁmCm‘e 60 MJ rpHroToBaeH-
noro p ‘ £ JRYHTC OIHOBPEMEHHO METPO-
Mnuelz;gﬁc?;zzi(}:m(f& fITOGbI 3aUKCHPOBATL KOHEIL PeAKIlMH, B gu—
e ol CTakak ony CTHTC 'qepny}o I1aCTMACCOBYI0 mano4ky. Bha-
e H(‘Lle3lal-0 0 BHIHA, a NOTOM ¢ MOMYTHEGHHEM PacTBOpa ¢e
Caepraina 1 T H MBI YCJIOBHO MOXEM CYHTAThb 2TOT MOMEHT
’ p KUK b (OCTAHOBHTL CEKYHAOMED H.aM NpeKpaTHTh Mo1cueT
}Jarp]os MeTpoHoMa ).
; .
Habaaaemoe siBaeHne? Salge‘rjlynlicl)mm X '|‘)eal<lum? g oMUTOR
BO BTOPOM H TpeTheM cTakalax lyﬂo.".”mfle AemoncTpatuiio OnblTAS
Hanaer ¢ paszbaBieHHeM acTBOP: lmwf?fm’ HTO CKOpOCTL pearh
e oanerne p pa THocydbdara HaTpHs, €C MOXKHO
€JAHUHHY, 00paTHO NPONOPIIHONAIBHYW BPEMEHH

bopmupg

Pacrsopy

1\!
U =—=— o o
( t) » W HOCTPOHTD TPaUK, OTIOKHB Ha ocH abCiHCee KOHIeHT-

BN : o
lmle }g*bli(”d ?C” OPAMHAT CKOPOCTh peakwin. M3 31oro MoxKHO €€
NeeTR ﬂ)’q’ ITO CKOPOCTb PeaKUHH 3aBHCHT OT KOHILeHTpaLMH BE-

- A5 CHABUBIX 9ICKTPOJUTOB T3 3aBHCMMOCTH 11PSMO PO

' Bey
CaAHMIEY O BLIpasuTe 1ec _ .
> CCATHYNBIMI AP0 - TODON 3 i uHbpbl.
a 3aTem yMuoxKbre na 100, 8 ApobsiMi 10 Bropofi 3navaulich I bp
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34Th, HCrodib
g KOTOpOH TE

cTAIHAM:

yeM BbILIE KOHILeHTpalus, Tem OoJbLLe CKOPOCTDL

HaJbHas:
“()pl[HO .
ppueckoil peaKuutt. \ ) )
XH eI, 0CTh CKOpOCTH peakitii 0T TeMNepaTyphl MOKIO noxa-
3as AFOTOBHTHL BOASIHVIO GaHio,

3ys TG K€ paCTBOpbl, €CJAH 1o
mnepaTypa Ovaer Bhille komuaThoit na 10, 20 u 30 °C.
B ﬂeM()HL‘TPallHOHH()M OMbITe XHMHUECKHC HPO1LECChI Ayt Io
Na,$,0; + .50, = H,S,0, + Na,SO,

H.S,0; = S+ 50,4+ H,O

[Teppasi peaxuus Hiler HPAKTHUECKH MTHOBECHHO, 2 BTOpas —
Mo LeHHO, KOTOpYIo H QUKCHPYIOT B ITHX ONbITAX.

C 9TOil Ke HeJdbH MOXKIO HPOBECTH OTBITHI, HCMOJb3Y A PeaKilii
[OKHCJIEHHOT0 PAaCcTROPOM CEPHON KHCJIOTOf MOAaTa KaJaHs © CYIb-
burom HatTpus.

[TpuroToBbTe 0.03 M pacTBopbl HoaaTa Kadli (100 M) 1 cyab-
uTa HATPHs (120 ma). Ecan B crabopatopii Hel no1atd Kadaus. TO
ero MOXHO TPHTOTOBHTL IyTreM PacTBOPECHHA 3 r u3MedbyeHHOTOo
noxa B 3 ma ropsuero 40%-yoro pacrsopa FHIPOKCHIA Kadus (Ha-
TPHA )

31, + 6KOH = K10y + 5KI + 3H,0

Tlocdae OXJ1aXAeHAs ¢MeCH 0Cajilok npoMoiite Bo10#, 4TOOH yia-
NHFb HOJHA KAJHA B BO3MOXHbE OCTATKH HO1d. Ha a1e npobupku
OCTACTCS 1OUTH UHCTas Codb HodaTa KaJjus (okouo 0,76 1). das npu-
roToBJAEHWs pacTBOpa HoaTa Kajaus b KoaGOYKY ¢ BOZOi Hadefite
1,5 MaA KOHLENTPHPOBAHHOH CEpHOH KHCJOTBI M Tyla K€ BHCCHTE
coMb ModaTa Kadaus, cMbiBas ee Bogoil. Ilpuaedte 1—2 Ma Kpax-
MadbHoro pactsopa. O6uil o6bem pacTsopa doBelute A0 100 ma,
KOTOPHI Oy1eT COOTBETCTBOBATD 0.03 M kounentpaunn. PactBop
cyanhutTa HaTpus TOTOBHTCS TOM K€ KOHUEHTPauHH M3 6€3BOHOM
coan. Jdns npurorosicuus 120 Ma pactBopa norpe6vercs 435 MI €o-
AW, YURTbIBAsi, 4TO 3Ta COJIb NPH XPAaHEHHH OKMCAAETCA A0 cynbda-
Ta, ec 6epyT ¢ U3OBITKOM — 460—500 mr.

[MpoBeauTe OMBITH TaK XKe, KaK ¢ THOCY1b)aToM HaTPHs, TOJBKO
pAaCTBOP MOAATA Kaaus pasJjefite B TPH CTaKaHa B CAEAYIOMEM T10-
psiake: 60, 30 u 10 Ma u goBeante 06U 0GbeM 10 60 ma BO BTO-
POM H TperbeM CTaKaHaXx. QcranbHble OMEepalvH Te Xe.

XuMuyeckue peakiyd OCYLIeCTBJSIOTCS B JiBe CTaiHM:

9K10, 4+ H,S0, = 2H10; + K80,
9H10, + 5Na,S0, = I, + H,0 + 5Na,S0,

Jasi o6napyskenns cBOGONHOTO HO1A HCTOJB3YIOT UBCTHYIO peaK:
W0 ¢ KpaxmagoMm. [Tocie cauBanus KpaxMaJjbHOTO pacTBopa Hola-
Ta KaJHs C CePHON KHCMOTO H3MeUeHUH cHayanaa He nabJwnaercs,
HO CIYCTS HeCKOJMbKO CEKYHj KHIKOCTb CHHeeT. JTOro HHTEpBasa
AOCTATOYHO ANsT HUKCHUPOBAHUS Hadaja ¥ KoHLa peaKIuH.
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Htak, nepsas cepnst oumton nokasaga, yro y
JINTOB ¢ MOBBILICHHEM KOHIEHTPallHH BO3pacTae-
CKHX peakuHii.

Bropas Cepusl ONBITOB 1IPOBOANTCS B Tpex npobupkax
PaMH YKCVCHOH KuCa0Tw. B mepeoit npoGupke 5 my YKCYCHO 500
i (80 % -Hbiii pacTBop YKCYCHOW KHCJIOTHE), Bo BTopoi‘yggg(eH‘
YKCYCHOR 5CCeHIlH B 2,6 MJT BOAB, B TPETbCH — | pyy YKCyCHof o
ceHilHn u 5 MJa Boawl. [Ipu onyckanun Bo Bee npobupku Ho'o:wuaao
BOMY YHCNY KYCOUKOB LLHHKA YOeXFaeMcsi, 4To ¢ NOBBIILeHNE K:){:-
LEHTPALNHK CKOPOCTb peakuhu Oy/eT yMeHbIaThes (ckopocTp peax:
UHMH OHPEICATIOT MO YHCAY NY3BHIPLKOB BbACASIOUIErOCs BO10poza).

OnpITel MOXHO YNpocTHTh. Brauaae npocaeanre Bbliesenne ny-
3BIPBKOB BOLOPOAA B ¥KCYCHOH CCEHILUN, & 1HOTOM B STy Xe npo6up-
Ky NpHIEHTe BOAY — YHCHO NY3BIPLKOB YBeJTHUNTCSI.

ITouemy c pasbapsiennenm KoHueHTpauun CKOPOCTL PCaKuum ype-
Juunaacs? OObACHeHHe JOMKHO HCXOEHTb H3 CBOHCTB Bellects, pz
X CNOCOGHOCTH MOCHIAATH B PACTBOP YACTHILBL, CIOCOGHbIe BCTYnaThL
B Xumuueckie peakunu. CKOPOCTb PCAKIHH C IHHKOM 3aBHCHT oT
KOHUEHTPAIUH KUCJIOTHI.

Ecan ckopocts peakumnn Bozpocaa npu pasbasieHn KHCAOTOR,
TO OYEBHIHO, 4TO HPOH3OLLIO YBEJHUYCHHE YHCJIA aTOMOR (1oHOB) BO-
A0poia B pacTBope. A 3T0 L0JAKHO IPHBECTH K BerBoay, ut0 Bewre-
CTBA, ¥ KOTOPBIX € NOHMXKeHHeM KOHUEHTPALMH pacTBOpa CKOPOCTh
PeaKiln He yMenbliaeTcsl, a yBeJHUUBAETCs, 06AA4A10T 0COGLIMHU
cBocrBamu. QHu NOJAYUHJIH Ha3BaHHe cialbbix KHCAOT, weaoueli, co-
Jied, HanpuMep YKCycHas KucioTa. B NEPBOK XK€ CCPHH ONBITOR pea-
FHPOBAJI BEUECTBA, y KOTOPBIX € YBeNHYEHHCM KOHNEHTPALHH pac-
TBOPOB CKOPOCTH peakuun Bozpactaga. CiiegoBaTesbHO, THOCYIbdAT
HaTpus, HOAAT Kajus, CyAbdaT HATPUST W cepHasi KUCJAOTA OTHOCHT-
Csl K CHJAbHBIM 3JEKTPOJNHTAM, a4 YKCYCHAas — K ¢Ja0biM.

IMogobHoe paccyxienue 1M0CaAC HAGMNIOIEHHS ONBITOB MO3BOJHT
B JdajibHefLieM HOITrOTOBUTD ydamuxcad K BOCHNPHATHIO TOHATHSA
O CHAbHBEIX U CJa0biX 3J0eKTPOJHTAX.

CHIbHB X

3daek

XUMRnye.

paCTBo_

2. 33aKOH eCTh 3aKOH

OGopyaoBaHue: TexHHYECKHe BeCH, Pa3HOBECHI, ABa XHMH-
HECKHX cTakaHa Ha 50 M, Mpamop (KyCoukH H nopouioK), pa36as-
JeHHasn codaHas Kucaota (~ 10%-nas).

OtsecbTe Kycoukn mpamopa 0,5 r 1 TOUHO TaKoe e KOJH4eCTBO
Hopouka mpamopa. Hadefite B isa xumpueckux ctakana mo 10 Mt
pasbaBielihoil cosinoil KucaoTsl. Kucsota 100K1a GHTH TOUHO OT-
MepeHa M B3ATa H3 0AHOH cKaAAHKH. [ToMecTHTe cTaKaHbl C KHCAOTOH
Ha HallKu BeCOB W ypaBlisiiTe WX ¢ MOMOWbK pasHoBeca. 3aTeM, f*e
CHHMAsl CTaKaHBl C BecoB, N00aBLTe OMHOBPEMEHHO B OAWH CTaKaH
NOpOLOK Mpamopa, a B Apyrofi Kycouku mMpamopa. OueBHIHO, HTO
MCXOIHDIE MACChl BEILECTB B CTaKaHax OyiyT OJHHAKOBbI H B 000X
crakanax 6yaer HPOHCX0AHTL OAHA H Ta XKC¢ peaKIlHsd:
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CaCO, + 2HCl = CaCl, + CO; + 4+ HO

r e,

we ¢ MOPOLIKOM MpaMmopa ras BhLIZENAETCH aKTHBHE

Taka

Ho B CKaHe ¢ KycOuKaMu Mpamopa.  (npoauIMEs Appe-
B CTa npoBe;leHHﬂ onbITA NPOBEPHT p s appe-

B mpouerct y aBHBIMH MACChI BEIeCTB Ha vallika COB.

), ocTanneh to ¥ OUEeBMAHBIM, UTO CTAaKaH ¢ KyCOYKaMu

THP HeKOTOpOe BpeMs CTaHlf!IT !

pes emupaet. TloueMmy: ' )

Mpayor? nepeE; VIUEeHHs] 3aKOHA COXpaHeHHs MaCChl BEUIECTB qu

A Hropkax(ymeec;x HECOOTBETCTBHE O6BHCHﬂeTuCﬂ pasileMe

MpOHCXOAHT. [pi0 TeYeHus peakuHH B TeTePOreHHOH CPI{C e

ol CKOg—OCcormnaﬂ KucsioTa). B cTakane ¢ HOPOLIKOM pea:;LOM

on 1eqbye

(Mpanilop wr GbicTpee, TaK KaK MpaMmop HAXONUTCH B 1431;:: BaEHRON
npoHLXOZL“ ¥ HMeeT BObLIYI0 NJO0ILAAb COMPHKOCHOBEH neno
COQTOHHI\? B Bae Kycoukos. I1oaToMy B ne(pIB\?)M lc_:[r[)qde i::lélﬂw e
e : oia . TTo okoH -

6 -1’bmee KOJIMYECTBO OKCHaa YrJepoi ’ Mo owomsannn pe
o Macchbl BelllecTB B 000MX CTaKaHax CTaRyT |

aKIHH

coboi.

yeM

3. M3ameHeHHe OKPAacKu NpH HarpesaHuu 0

OG6GopyAOBaHHE XHMHUCCKHE CTaKanbl Ha 200 ﬁ 0
ITATHB € KOJbLIOM ¥ CeTKoil, rasobas ropeJka, KanMé)i . P
1eHHBIH pacTBOp Hola B BOJe (6ﬂe,'150->xem*or(()) gBrelz;p.Toq)eﬂbHoﬁ
) : madna. s atoro 0,

[TpuroToBbTE PACTBOP Kpax ! mekoi

HOH BOABI. y
e ¢ WM KOJHYECTBOM XOJOA )
MyKH pasoTpuTre ¢ HeboJb ‘ 1 "
qéHHy}% KaLEuuy nepeHecuTe B CcTakaH ¢ ropﬂqénﬁBo;;;(])ﬁloéli)(T)aKaH)
Ui
HECKOJIbKHX MHHYT. 0/
W NPOKMIATHTE B TeueHue ‘ O
i fi BOjbI, 106aBbTe HECKONBKO MU

naqeire 450 MJ XOJIOBHOH BOABL, 1 e 08
IPUrOTOBJEHHOTO PACTBOPA KPaxMajbHOIO KIeHCTEPa, xopo(uijg pac-
MemaiTe Y IpHJEHTEe 3aTeM HEeCKOJbKO Kameilb paSGdBJ!e::e) }}gm_
TBOpa Hoja. [losiBasieTcss xapakrepHoe cHHee 9Kp.amnze(1ma K
KOCTb M3 CTAKaHa oTjelTe B npoOUpKy H HarpeuTe: okp voﬁpm_no‘tl
pa 3aMeTHO ocsiaGepaet. I1pu oxJaXaeHnH npOOHPKH Bo;LHO 13 104
KpPaHa ChHee OKpalluBaHue MosBasieTcss BHOBb. ONBIT MOX
PHTB.

4. Opnn u Te e pearupyioume BeujecTea
06pasyoT paITEOPLI PA3NIMYHOH OKPACKM

O6opynoBaHue: Tpu XUMHUECKHX CTaKaHa Ha l(l)?I MJI, C;;};:
AsiHHas nagouka, (0,02 M pacTBopbl XJOpHAa XKede3a ( goyfxbpxm)-
HHIa amMMonusi; 3 M pacTBop pomaHKHia aMMOHHS, Cyxas CoJ
pHIo2a aMMOHMS. .

Ilaisi yeneutsoro rpoBeseHust ONMBITA CAeLyeT CTPoro cobawia
VKa3aHHbie KOHUEHTPALHKH PacTBOPOB. ’
. Aopula

Cneiite B ctakane I papuee o6bempl 0.02 M paCTB,O[.)O‘B x;l[;BO[;
Keqe3a (111) u poganuna ammonus (no 20 ma). O6pasyercs p
posoBoro uperta.



[onosuny  nonyuwennoro pacreopa nepeseiite 4
I B crakan 2. K XMAOKOCTH B cTaKade 2 AobaBasiite (p, CTakayy
3 M pactBop popaHHaa aMMOHUS 10 H3MEHeHHsI 0Kpacky K?n”’m
JKuakoers us 6/eHO-PO30BOf CTAHOBHTCS KpOBaB()-KpaC?_IiETBOPa.
OtefiTe MOJOBUHY MOJyYeHHOTO KPOBaBO-KpacHorg Papé'
B cTakah 3 u n06aBbTe Tyna KPHETAMIUKH XJ0PHAa aMmonyg Tl‘flopa
LeCC pacTBOPEHHS COMM MOXKHO YCKOPHTb IHEPTHUKbIy IIOMeml:]Ba o
€M CTeKJIsiHHOU maJgoukoil. [Tpoucxoant obGecuBeyrBanye pac Hil-
B cTakane § (10 GaeAHO-XKETOro), TBOpa
ConocTaBbTe 0OKpPacKy BCeX MOMYYEHHbIX pacTeo
JIMYHE OKPACKH XHAKOCTEH B CTaKaHaX NOKaxKeTc

€CJIK y4ecTb, YTO B HUX NpoTeKaeT o0idHa
peaxkuus:

POB. Peskoe pas.
fl y)mBHTeanbm,
H Ta xe 00paTtumag

FeCly - 3NH,SCN == Fe(SCH), -+ 2NH,CI

Beuiectso Fe(SCN), — poidanur xkeqesda (111) — yycer KPACHRL{
uBeT. OOBSCHAETCS 3TO CMeUleHHEM  XMMITYECKOro paBHOBeCHS
BCJCACTBHE M3MEHEHUs KOHUEHTpPauWil pearupymnomux BellecTs,
O cMeuleHHH PABHOBECHS B TOM MAH HHOM HalpaBJIeHHH MOXKHO cy-
AHTb 110 yCHJICHHIO HJIM 0ClabJEeHHI0 OKPACKH peakuHoHHOf CMech.
B crakane / canan ouenb pasGasiennbie pacTBOpbl, KOHUEHTpanus
o6pasytomefica conn Fe(SCN), HE3HAYMTCIbHA, [03TOMY pacTBOp
npuoGpeTaeT po3oBYW oKpacky. B crakauwe 2 pacTBop CcTaHoBHTCH
KPOBaBO-KPACHBIM, TaK KaK yBE&THUYeHHEe KOHHEUTPALHH HCXOAHOIO
BeulecTBa (B AaHHOM cayvae NH,SCN) cmemaer PaBHOBECHE B CTo-
POHY LPSIMON peakuuH H KORLEHTPALUs COH Fe(SCN); Bospacraer.
B crakane 3 yBesnuenune KoHUeHTpauHH npoaykra peaknnu NH,CI
CMellacT paBHOBECHEe B CTOPOHY oOpaTHOH peakiuH, KOHIEHTDAI U

cosd Fe(SCN); ymenbiuaercsi, BeieacTBHe yero oKpacka pacTBopa
CTaHoBUTCcH OJlenHee.

3. Karanutuueckoe peiicteme okcrga mapranya (1V)

O6opyaoBanue: npoGupka, nyunnka, 3%-Hbiil pacTBop lle-
PoKcHAa Boaopona, okcua Maprauua (IV).

Haaefite B npo6upky 2—3 ma 3%-xoro pacTBopa NepokcHia Bo-
Aopoda H MOJHECHTE K OTBEPCTUI0 NMPoOHMPKH TACKWIYIO0 JYyUHHKY
OHa He BCMbIXHET.

Buecute B npoGupky HeckoanKo KpynuHOK okcHaa Mapradua
(IV) u noanecure BTOpuyHylO TJACIOILYI0O NYYHHKY K OTBEPCTHIO NPO-
OMpKH: TJeloulast AYYHHKA BenbixHBaeT. B uem npuunHa HaGaolae-
MOro fiBJeHHA?

[epokena Boaopoaa — coemunenue nenpounoe, OHO pasaaraercs
C BblAGNEHHEM KHCJI0pPOZa:

2H202 - QI"I?O + 02 T

Peakuus passoxenns mepokcuaa BOROpOda OTHOCHTCH K TH'rno‘
peaKkuyi caMoOKUCACHHSI-CAMOBOCCTAHOBJ CHUSL. IMpu 06BIYHbIX Y€
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aropa
ecc H1eT OUeHb MELICHHO. Bieaenne Katajiusarop

1}
pusx 3TOT npo (IV) yckopsieT ero.

OKCH2 maprafia
ujMe OrOHbKH Ha caxapHoil ropke

. Mepuate - -
) aHue Kepampueckas NIHTK3, Tpeﬂomunkl;mq)?!%_
O6Op},12§xa cTeKJsiHHAA Tajoyka, AydHHKa, C?Xd[:{]-;g | e
oposa’ qaL;;OMa (’HI) nosiyyeHHblil B peay bTaTe 1POBEAE
X ) )
COK. OKCHA N |

e . a xpoma (IIT),
ta «ByJkaH HHaa TeXHHUECKHX Becax 6--9 r oxeuna xp)ﬁ 2 'fqpbl))
Bamecr MEJIKOTO CaXapHOro lecka (Tyuwie caxapH(K ’ n) Tma-
FXOTr0 JTR ' ) e 4
9--3r (f}’(e 5TH BelllecTBa B CYXYH0 Cbap_(pf)pﬁayml :i}w}o (_?M(_‘Cb ua-
e elpaiiTe CTEKAAHHOH [1aJouKoH. Hloayu ¥ ) o e

TeantO e o Ha ac6ecTHPOBAHHYIO CETKY (muj Ha Kep?wg y
bl e Ha JEMOHCTPAUMOHHbIE CTOJIMK. DHECHTE

IOMEILEHHYIO . Jenus nep-
nHHTK‘Y).Ha HEKOTOPO® BpeMsi TOPsIYIO JIy 1HHKY (o0 ']OﬂB“ce:eneHng
Bb?)tqifcbl(p) focae yero Ay4uHKy yOepure. [TponcXofut 1o

B )

A 5 E?:ecjnposoﬂmb B 3aTeMHEHHOH KoMHaTe W Xeda-
Onblrro;alqﬁioﬁ, TaK Kak B moMellieHud Oyaer oumlyilarbes cneuu:
raccni anax ropsiluero caxapa. B jianHoM onbiTe aKTHBHO OKHC-
(puq;\(c‘gn(y; ?;VIO}KQT jaxe W 3aTopeTbCsi) caxap Ha MOBEPXHOCTH :((:T:e
'.:ﬁgampa okcupna xpoma (I11). Jlerko y6e;llll‘lTbCﬁ,H:'gjl]:;;4:5)1;21”. 1L
OroHbKH» B OTCYTCTBHE OKCHAA XpoMa (I11) ne

Vil. CEPA
1. BenbiliKa cmecH LiMHKa M cepbl

O6GopynoBaHue NOPOWIKH HLHHKA H C’epbl (CeMpH;THOIEBeeCZ}
pa3GaBienHas cOIsIHAs KHCAOTE, KYCOK acﬁech, BECBI H pas .
AJAHHHAS JyunHKa, npobupka, dapdopobas c'rynfm.

OHHIT aAyylle NPOBOAMTL B BEITSIKHOM uIKady. o usera.

OrsecbTe na Becax 6 r mopouika IHHKa H 3r ce‘pHo tsera.
CumemaiiTe UHHK K cepy B (papq)oposon) CTyIKe W HachnbTe C}

i K ac6ecta (MAH KeCTH). ) ) )
mpl}{{o:rpHeiﬁT];chﬁer Ha o;méM y4acTKe JJTHHHOH ropsilled ﬁ;,;ungs(q)::
[IpoHCXOAUT CHibHAS BCTIBILIKA W 06pa3yeTcst Gedbin 110pO L
bula uuHKa:

Zn 4+ S =1ZnS
Zn — 2¢~ = Zn** | Tpouecc oxmcnenus
S + 2~ = S§* [Tpowecc BOCCTAHOBJIEHHUS

B Tom, uro obpasosadcs cydb(HI LHHK2, JA€rKO yf)ue’mi'n;c;%anﬁ
oneite. [lomecTnre Gembiii mopowoK B NpoGUPKY H npn.neufe pas 2
JEHHYIO COMsIHY10 KHenoTy. [lopoliok pacTBOpsieTcs B KHCAOTE ¢
leaeduem cepoBojopona (3anax!):.

ZnS + 2HC1 = ZnCly, + H,S 4 .
/



2. Yronb M3 caxapa

OGopyaoBaHHue: caxapHas nyipa, KOHU@HTPUPOBANK g o
Has Kucaora (p — 1,84 r/cm?), IBa XMMHYECKHX CTakana nod;i P
150 ma, MeH3ypKa, cTeKJsiHHAs TaJg04Ka, Beck, Pa3HoBeck; 00—

OtBecbre Ha Becax 30 r caxapHoii nyapw u liepenecure e'e
mMudeckull ctakaH. OrMepbTe MeH3YpKo#i 12 ma KOH[leHTpHpOBa?{ Xi-
cepHoit KucnoTel. OCTOPOXKHO cMelllalite B cTaKkaHe CTEKJITHHO} }:19”
JIOYKOH caxap ¥ KHCJIOTY B KalleoOpasHylo maccy (CTeKﬂﬂHHyH) nZ'
JOUKY TOTYAC BBIHbTE H NOMECTHTE B CTaKaH ¢ BOAoH). Uepes yeko.
TOpoe BpEeMs CMeCh UEPHEeT U Pa30rpeBaeTCsi, U BCKOPE U3 CTakana
HayHHaer BblOJA34Tb nopuc‘raﬂ YroJdbHag macca.

O6yranBanue caxapa (M APYTHX YIVIEBOIOB) CEPHON Kucnorof
06Lﬂc§ﬂe1‘ca OKHCAUTEABHBIMH  CBOHCTBAMH  KOHLEHTPHPOBAHHoi;
CePHOH KHMC/IOTbI, BOCCTAHOBHTENEM sIBJISIETCS YIJIEBOM; NPOllece k-
30TepMHYECKHE:

2H2804 + ClQO”HQQ = 2802 T + 13H20 + llc + COQ 1

Briaeasiomuecs rasbl 4 Mapbl BOAbl BCMYYUBAIOT YIONBHYIO Mac-
Cy, KoTopasi MOANMMAaETCs B CTaKaHe.

3. Buibpoc 4YepHO#t Macchli

O6opynoBaHHe HATPOAHWIHH (AUPA- WIH OPTO-), KOHUEHT-
pupoBaHHas cepHas Kuciaota (p — 1,84 r/cm®), yakuit dapdopo-
BbIi CTAaKaH, CTeKAsHHAs Majouka, 3JeKTPOoIIHTKA.

OnblT NpoOBOAKTCS B BBITSKHOM WIKady. A

B craxkase npHroroBbTe CMeCh HUTpPOAHUJIUMHA U CePHOH KHCJIOThI
B BHJe I'YCTOH NacThl, MoMeIHBasi cTekaAflHol nagoykoi. Kucaory
NpUiMBafHTe MAJNLIMY [IOPUHSAMY, NAacTa NPHHHMAET TEMHO-KOPHUHe-
Bblil UBeT (Opro-) MAM CBETJO-KOpuuHeBHIH (napa-). CrakaH co
CMECBIO MOMECTUTE Ha 3JeKTPOIIHTKY M MeAjJeHHo Harpesante 10
NOSABJIEHHS XKeJNTOro AbiMKa. Kak TobKo AbIM cTaHeT ryiie, MpUB.JTE-
KHTe BHMUMaHHe yyaiuuxes, yTobbl 3aUKCHPOBATD MOMEHT BriGpoca.
BriGpacsiBaeTcsi uepHasi Mmacca B BHie 06ropesilero cTBoaa (1amxe
JaoMmaercs).

Hpouecc 06bsICHAETCH CUIBHBIMU OKHCJHTEAbHBIMH CBOACTBAMU
KOULEHTPUPOBAHHON CePHOH KMCJIOTHE (M0A06HO TOMY, Kak npu 00yI-
JHBAaHUM caxapa). XHMHUecKH{l npouecc B CyMMapHOM BHIE:

CeHy(NOy)NH, H,S0O, =6C + N, T + SO, t + 4H,0

BOCCTAHOBHTE 1L OKHCAHUTE. 1B

Bbiaeasiwiunecs rase: asor, okceua cepbt (IV) n napn Bodbl A€
JAT YrOJbHYI0O MacCy NOpHUCToll U Jerkof.

Tocae onbita uepHbil Ge3BpelHbiil MPOIYKT — YEPHYIO MHC'Q
yiaJauTe WM pasorpure ¢ osudoll ¥ MPUIOTOBLTE UEPHYIO MacaHYI0
KpacKy.
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JoKeHHe OKCMAa cepnt (IV)

(ot
= 5 e CyAbQHT HATPHS, KOHICHTPHPOBANHAS Cep-
o6op yn(O) "~ 184 v/cm?), nakmyc, MoBapeHHas Coib, Jed, pH-
nas “”Cm;gq;qe““ oxcupa cepil (IV), U-obpasnas cTekisHHas
Gop A

i CKHIl CTaKaH.
TP)’gK%' ;::leuzi)nﬁop AJis MOJYYeHHs OKCHAA Cepbl (IV) (puc. 17).
obe

ja 500 MJ HOMECTUTE ABe-TPH JOXKKH CyJabdura uarpus,
B Kon0y }10 BOPOHKY 0CTOPOMHO HATOJIHKTE CEPHOH KHCIOTOH. K ra-
Kaneﬂb“,_,yoﬁ Tpv6xé oT npu6opa NpHCOEIHHUTE U-06pa3nyio CTek-
300TBOA 3
JOKY .
ARHEY gggsb'r)e OXJAIUTEAbHYI0 cMech (2 YacTH TOJYEHOro Jbla
l'lpl:erra ¥ OfHY 4acCTb NaCl), HanojgHuTe €0 XUMHUeCKHH CTaKaH
uau CH
u morpyanre B Hee U-o6pasnylo TpYOKy.
. AR
[Tosiyuute OKCHI CEpPbI (1V), 0CTOPOXHO MO KalisiM 11pHiIuBas

cepuylo KHCJIOTY K CyJb(uTy HaTpHS:
Na2SO3+HQSO4=_—N 32504—" 502 T +H20

CobepHTe BbiAETSTIOUHFACT OKCHI Cepbl (I1V) B U-o6pa3snytw Tpys-

Ky. Yxke yepes 10—15 mun B TpyOKe HAKalliHBAETCSH HEMHOIO OKCH-
a cepnl (IV). )

g Bbli)[{bTe U-06pasuylo TPYOKy € KHIKMM OKCHIOM Cephl (1V) u3
oxanuTeqbHol cMecH. MKHAKHE OKCHIL Cephl (IV) HauyuHaeT KHUMCTb
(ucnapsiTecs). Kunenne ycHauBaercs, €CaH TpyOKY MOMECTHTb Ha

N2 Z0Hb. .
Ocrapmuiicss KUIKui okenp cepol (IV) BhilenTe B CTAKAHTHK

¢ BOXON W WCTBITAfiTe PACTBOP CHHHM JIaKMYCOM; OH OKpalllUBaeTCs
B KPacHbI# UBET:

SO, 4+ H,0 == H,S0;

[Ipu pacteopenun okcuia cepbl (IV) B Bose o6pasyercs cephu-
crasi KHeaora. CepHuUCTAas KUCJI0TA — COEIMHEHHE HenpodHoe. Omna

Puc. 17. Tlonyuenne oKcnpua cepel (IV)
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CYILECTBYCT TOAbKO B BOLHOM DACTBOPE. HO M Haxogsicy B

Ona UACTHYHO pa3naraercsi HA OKCHA cepw ([V) Bony PacTsope,
UEC.-’H/I BBLAUTL OKenx cepht (IV) B pacreop byKeuna, o —

HIf oGecuBeTHTest 1 06pasyeTes QyKCHHCepHucTas KHCToTg N

aKTHB Ha aJabJelribl (HHOIETOBO-KpacHoe OKpalwHBanue) — pe-

5. U3rorosnenme cKynbnTyphl

OSopyiosanue: crakaH, J0KKa, ABE-TPH CTapble Miac yge.
COBble HIPYLWIKH (HOGOAbLIIOLO pasmepa v nodsie BHY¥TpPH) MRy
AMst  HACTOALHOTO  TEHHHCA., JCHKONAACTHPD, HOKeHbI ‘rn "
2CaS0, - H,O. Baszeaun. ne

OcToposxHO pasbeinHuTe M0 WBY ITACTMACCOBYIO MTPYILIKY pap
MSIUHKH Ha 1BC pABHBIC YaCTH, CMaXbTe KaZKAYI0 HOMOBHHKY HapyT.
PH BA3CIHHOM, A 3aTCHM CRACHTE WX JIefiKONAACTHIPEM. 0CTaBUE o7
BEPCTHE st 3ATHBKH TOMYUYCHHON QOPMbI THICOBOR Maccoii,

HacwbineTe »OKeubifi rHrc B cTakaH (uan B YalKy) ¥ 100aBasiire
K NEMY. BCe BpeMs IOMEWHBAA. XOJOANVIO BOAY 10 06pazopanus
MaCCLI, HAMOMHUHAIOWEH CcMeTaHy.

3a.'1“eﬁ're ITOH Maccoi MPHroTOBAEHHVIO hopMy. Uepes 20 mun
PACKIGHTC HIPYIIKY HAH MSUHK N0 LWBY H BbIHBTE MOMYYCHHY Ko
«CKydbnTypy». Ona OyIeT To4HOH Komuefi opurinadfa.

HOKeHb PHOC MOAYYalT NpoOKAJdHBAHMCM NPEPOAHOrO THICa
CaSO, - 2H,0. I'pu 9ToM yacTHYHO TepsieTcs Boaa (aerfapatauus).
Ilpu 3ameurnBanin ¥OKenoro runca ¢ Boaoi HPOHCXOLHT 0GpaTHbIil
pouece — NpHCOeJHHEHHEe BOZB C BbileJdeHHEM TEMAOTH (rHipaTa-
1Hg). ITOT HPOLECC CONPOBONKIAETCS oTBepjlenHeM Brtell macchl.

[Moayuennbie n31eaus MoxHo packpacute. [Asi 3TOr0 JAyuiLe uc-
NOMb30BaTh KPacky, KOTOpble NPHUTOTOBHAH caMu vuaumnecs. Ha wa-
PHKOB #OKHO cOOpaTh MoxCaH MOJEKYA. s 5TOro B MAYHKAX 1C-
J@10T COOTBeTCTBYIOLLME OTBEPCTHS, B KOTOPbIE BCTABASII CMa3aH-
HbI® BA3€JIHHOM HCDCBAHHLIE (METALIHYCCKHE) HAMOUYKH.

Viil. TEOPUA SNEKTPONIMTUHECKOM AMCCOLMALIUM
1. Xumnueckmii cnekrp

[TpoBoast 3TOT HeCHOXKHBI NO BhITOAHCHHIO ONLIT, vyaiuecs 0y-
AYT HaOMI0faTh 0Opa3oBanie IPKO OKpALUIeHHbIX 0CAAKCB H pacTBO-
poB. OHBIT 3HAKOMHT y4allHuXcs cO CBOHCTBAMI HEKOTOPBIX BCHIECTB
H fABASIETCS XOpOWeH TPeUHPOBKOK B COCTABJACHHI HOHHBIX yPaBH -
il peaxitnii o6MeHa. ,

O6opynosanne: wmratue gas npooupox, pobuprs (6 '1”;)'
JHCT Gedofi Gysmarn, pacTsops xaopuia xeaesa (111), noania ka-
N5, POAANHAA KaJdHA, XJopHia Gapusa, xaopiia ko6aabTa (ll): Xpo
MaTa KadHs, cyandarta Hukeds, cvabdaTa Meil, FHIPOKCH1a HE
Tpusi, 25%-HuIll pacTROp aMMHaKa.
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. X B LITaTHB, cIefiTe nomapuo
[ipoGHPOK. TOMEUIEHHBIX
B mecszalgruopm: B 1epByto — Xdopni xeqaesa (111) u poaanna
c.qell.\'*o””)" BTOpYIO — XAOPHI Gapus H XpoMaT Kafus. B TPCTbK —
KA B(HuKe.rxﬁ W THPOKCHA HATPHS. B HETBEPTYIO — Cyilb(haT Me-
cyabdat OKCHA HATpHS, B MATYIO — cyab®aT MEIH W pacTBOp am-
an 1t ruipqea’) B wecTyio — xaopul kobaabra (H) n poganng xa-
u"aKao({T-éTn.re’ RHUMAaHHE Ha TaMMy LBeTOB MOJYYE€HHbLIX OCAAKOB
ans Op oB; OHa NOI®OPaHa MO LBETAM COJHEYHOro cliexkTpa. [as
; p?;gfo %o[i’()CTaBJI(‘mm [IBETOB PAaCIONOXKUTE 32 LITATHBOM Oesblii
Jyvd .
Yo OyMarH.
Jm[]‘l;gncxonmuue LBeTHLIe peakuuH oOMela MOXKHO OTPas3HTh Cie-
AVIOIAME YpaBlIEHHSAMH:
' FeCly + 3KCNS = Fe(CNS), 4 3KCI
BaCl, + KoCrO, = BaCrO, | + 2KCl
NiSO,+4+2NaOH=Ni(OH), | +Na,S0,
CuSO, + 2NaCH = Cu(OH),} 4 Na.SO,
CuSO, + 4NH; = [Cu(NH;),]S0O,
: : 0
Cu®* 4 4NH; = [Cu(NH,),]*
CoCl, 4 4KSCN = KJCo(SCN),] 4+ 2KCI
Co®* 4 4SCN™ = [Co(SCN),J*~

[Tponecenl B naToll 11 wectoll npoOHpKax CBaA3aHbl ¢ KOMILJIEKCO-
o6pa3oBandeM. [lpe;toxKuTe yyalumMcs cOCTaBUTh MO MpHBeleHHbIM
MOACKVMSIPULIM YDABHEHHAM MOHHBle YpaBHeHus peakiuil. Ounrt
3HAKOMIT HX CO CBOHCTRAMH HEKOTOPBIX BEHIECTB H ABJISETCH XOpO-
el TPeHHPOBKOH B COCTABJEHHH HOHHBIX YpdaBHEHHH.

2. CunbHbiit nobexcpaer

O6Gopynoranmue: ucrounnx Toka (2—4 B), rajibsanomerp
(WKOABIBIA ¢ LIYHTaMu), ABa YroAbHbIX 3X€KTPO1d, BCTaBJEHHbIE
B QaHCPHYI (KAPTOHHYI0) IIOCKYIO KPBILIKY, BOCEMb XHMHUYECKHX
CTarkaHoB emkocrbio Ha 50—100 M., 0,5 H. pacTBOPBL COJMSHON, YK-
cycHol u Gopuoil KucaoT, FHAPOKCHAA HATPpHA, aMMHaKa, XJOpHia
Ka/nua, auerata HaTpus.

XUMHUECKHe CTAKAHbI HAMOMTHUTE pacTBOpamu, pa3bHB HX Ha TPH
TPYNOBI: KACTOTH, OCHOBAHWS, COJH. CoGepure ycranoBky. (ITopo6-
Hasl YCTaHOBKa lpuMensaach npu H3yYeHHH TEKTPUYECKOH MPOBO-
AHMOCTH pacTBOpOB. ) ITpu nocaenosaTtebioM NOTPYKENUH 3JEKTPO-
AOB B pacTBophbl Hnabaionaercs pasauuyHoe OTKJOHEHHE CTpefKH
raineaiiomerpa. Uem cusphee 3JMEeKTPOJNUT, TeM Ha GoJsiblliee YHCT0
ACNeHUI oTKJI0NUTCS CTpedKa, TeM 3TOT SJEKTPOAUT umeer 6O/b-
Y10 crenenb smekTpoautnueckoli auccouwanmu. B xoge onbita
SIRKTPOB nocJie KaXA0ro 31eKTpoJHTa HeOOX0AMMO NPOMbIThH B BO-
A€ W BhIcymHTh GHIbTPpOBaNBHOR 6yMarok.

a OCHOBAHHHM OMBITOB MOMKIIO MONPOCHTHL YUAILUXCH pachnpee-
gg;b KHCTOTHI, weoun 1 conu B MTOPSiKe YMEHbLIEHHS CHJMbl 3AEKT-

U728 W 06bACHUTL Habalo1aeMble 5BJCHHS,
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3. fipkmi Hakan namnel cHrHanusupyer o6
obpa3soBaHmuK conu

E) OOopYloBaHHE VCTAHOBKA 14 HITIOCTpanuy 3TeKTpuye
CKOM MPOBOAHMOCTH, 1Ba XUMHUYECKHX CTAKAHA, KOHIIGHTPHPOB'&HHH;
pacTBOp aMMuaka. 2 H. PAacTBOP YKCYCHON KHCAOTH. M

B xumuueckne crakanb 10 '/, 06beMa HageliTe PacTBOPHI ay
aKa ¥ VKCYCHOH KHCJOTHl H NPOBepbTe UX 3.I€KTpHYeCKy 10 npogoﬂﬁj
MOCTB C NOMOILBIO JAMMbl HakaauBanus (puc. 18): 06a AMCKTPON KT,
caabeie. OcTaBbTe B OJHOM CTaKaHe 3IeKTPOIbE U MEIIEHHO Npu.y-
BafiTe K pacTBOPY COACPIKHMOE APYTOrO CTAKAHA® UHTH JaMim p‘as-
ropaeTcs, UTO VKa3bIBA€T Ha MPHCYTCTBHE CUAbLIOrQ JEKTpOJIITg.
B nanuom cayuae nosyyaercst CHAbHbLIH JICKTPOIUT — alleTart au-
MOHHUSH:

CH;COOH + NH,0H = CH,CO0~ + NH{ + 1,0

OnuiT MOXKHO HCMOJIB3OBATH IIpH POBEIEHUH BHKTOPHHLI. Yya-
LHeCss J0KHBI OOBACHUTD, MOYeMY JaMIOUKa TPH CAUBAHHU pac-
TBOPOB 3aropaeTcs sipde.

4. MonyyeHue cuHeli Kpackm (Ronyyenme 6Gepnmmckoii nasypm
M TypH6yneBoii cHHu)

O6opyaroBanue: pacTBophl xnopHaa xeaesa (II1), cyvabgpara
xeaesa (I1) (uau coan Mopa). rekcauwano-¢eppara (I1I) ka.us
Ks[Fe(CH)g], rekcaunano-deppara (I11) kaausi K [Fe(CH),|. coasnoii
KHCJIOTBE, JBa XHMWYeCKHX cTakaHa (rmo 50 wmua).

B oauH u3 crakaHoB Haaeiite na '/, o6bema pacTtBop XI10pHIa
Keaesa ([11), noakucante ero HeGONBIIUM KOJMYECTBOM COJSTHOMN
KHCAOTH ¥ 3aTeM MpuGaBbTe HEMHOrO pacTBopa rekcanuauo-deppa-
1a (1) kaaus K [Fe (CH)s). Brinazaer kpacubiii TeMHo-cuHui oca-

0K GepiinucKo# azypu. Bo sro-

poii cTakad HajciiTe 11a '/5 00 b-

eMa pacTBop Cyanpara xejlcia

= (1) u upunefiTe K HeMy HEMHOFO

gl : pacTBOpa rekcauuaHo-geppara

e 3 (111) xaaus Kg[Fe(CH)]. O6-

pasyeTcsi OCMAOK TYpHOYJICROH
CHHH.

Peaxuun obpasobanis Ocp-
JAHHCKO Aa3yph u Ty pHOYTeBOH
CHWH LIHPOKO HCIOJNb3YIOTCH B
anajiuTuyeckod xumpH aasa 0T-
KpbITUA HOHOB XXeJe3da:

1FeCly + 3K, [Fe(CH)] =
— Fe[Fe(CN)ls + 12KCI

Puc. 18 1Moaydenne cHAbIOrO 3seKTpo- Gep.aunckas
AMTa M3 caabwbix Aaa3vpb
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4Fe3* 4 3[Fe(CN)J'~ = Fe [Fe(CN),],
3FeSO, 4 2K{Fe(CN);] = FegFe(CN)gh, + 3K,SO,

TYpHOy.1eBa
CHHb
3Fe?t + 2Fe(CN)el'~ = Fe[Fe(CN)},

BepauiicKas na3ypb ABISETCSH 01HOH 113 HanGosee pacnpocTpa-
ep’ e

peHHbIX CUHHX KpacCok.

5. lynsBepH3aTop co3paet «MapCcHaHCKMH TNeH3aMMm
" (onwiT-wyTKa)

OGopyRoBatHe JHCT MJIOTHOR 6«:‘{!0171 OymMaru ~60Jlbl_l](')l‘0
dbopmaTa, Rapauqam, KUCTOYKA WAH BATHbI TaMUOH, H)’Jle‘elea-
Top, ABa GOAUA, pa3baBJICHIIbIE PACTBOPLI XJIo'pu;La me.ﬂlc;aaéll\lll).
cynbdata mean M rexkcanuano-gpeppara (1) xasnus K4[‘ e(u )9.]‘
© HapucyfiTe Kapanialom Ha JucTe oymaru <<Ma[)CH‘aHLKPlH neu-
32> (PUCYHKY MOXIO aTb M HHOE HasBaHue). Pucyuox 10m+<gu
6uiTh enBa 3aMeTHbiM. ChenyeT DOMINTE, YTO B OKOHUATEJLIOM BHile
nefisax jgoJxKed OBITb B KPacHO-OVPBHIX, CHHHWX H 06e.'[b1x TOHAaX.

[Tocae BHIMOJHEHUS PHCYHKA AaKKYpaTHO MPOMHTAaHTe PacTBOPOM
cyAbd#aTa MCAH (TIPH HOMOULH KHCTOYKH HJIH BATHOIO TAMIMOHA) Te
YuacTKH JIMCTA, TI€, M0 3aMbicidy aBTOpa, uBeT 10d:keH ObiThb Kpac-
HO-6ypBEIM. H pacTBOpoM xJopuaa kegesa (I1I), rie uper 10KeH
OGbiTh CHHUM. JlalTe PHCYHKY BBICOXHYTb, HAMOJHHUTE NYJAbBEepU3aTOP
pacrBopom rekcanuato-deppara (I1) kanna K[Fe(CN)] n o6pato-
TalTe UM pucyHoK. llepea 3puTe.siMu MpelCTAHCT «MapCUaHCKHE
HHeH3ax.

B nanHoM ciyuae HCUHOJIL3YIOTCSI IBETHbIE peaKLUH:

4FeCly 4+ 3K,[Fe(CN);] = Fe,[Fe(CN )]s + 12KClI
TCMHO-CHHHRA
4Fe* 4 3[Fe(CH)eJ'™ =FeFe(CH)l
2CuSQO, 4 K,|Fe(CN),] = Cu, [Fe(CN),] + 2K,SO,
Kpacno-6ypoii

2Cu*? 4 [Fe(CN)]'~ = Cu,[Fe(CN),]

6. Bonwe6Hmii KyBmm

O6opynoeanme: N4Th CTAaKaHOB, HeMpO3PauyHHil KYBUIHH
(Ganka), xapGonar na rpHs, ruapocydsdart Hatpus (cyqabdhaTt ammo-
ns), PacTeop denoadranenna.

NepBbIii ctakan nomecture 10—20 mr rupocyabdara HaTpus,

BO BTOPOH — cronbko e KapboHaTa HatTphs, a B TpeTHH — He-
LKOJ‘}DKO Kancab pacrsopa denoadraaenna. UeTsepToll U msaThlil
ﬁ;i';‘;‘;?oﬂpeﬂuasﬁaqeﬂu a3 spdexTHOCTH O1BITa. Bo Bee cTakanm
|)0cy.an,éTno I M BojM, uTOGL pacrBOPHANCE COMH. Crakau ¢ ru1-
OM laTpusi 1esameTHo 15 3puTeTeii ormeTbTe. Bosbmure
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UHCTBIA KYBLUMH H HaJelTe B HEro BOLY H3 BOAOHPOBOIHOIO Kpay
Hajiee Bo BCe CTAKaHBI MOPOBHY BBLICHTE BCIO BOIY M3 KYBUIMHZ 3,;1-
TEM TOJbKO 13 YeTHIPeX CTaKaHOB, OCTaBHB Kak Obl CJyyuaiing CTéKad-
c cyab(paToM HaTpus, BAUBaliTe BO1y B KYBIUHH. 3aTem BbmeﬁmH
BHOBb M3 KyBIUMHA BO1Y B UeTbIPC CTaKaHa: BoAa Oy.ierT vixe oxp;f
LieHa B MaJuHOBBIH uBer. Toria BblLIEHTe YXe BCe MATH CTAKaHoR
B KvBIIHH. [Tocae HeNpoAOSUKHTENBNON 1May3bl pasiefite Boxy
KyBUIHHA 10 CTdKaHaM, H OHa ONATh CTaHeT OeClBeTHOMH. i

OumT 0CHOBaH Ha ruapodanse codeil. Kapbonart Hatpus s pe3viib-
TaTe ruIpodausa obpasyer LIEJOYHYIO Cpely, NO3ITOMy paCTBOp’m_
HO(TANFEHHA OKPACHACH B MAJHHOBBIH UBer. PacTBop ruapocyap-
dara HaTpus uMeeT KHCIY10 cpely. Takum o6pasoM, B KHCIOH cf)e;e
BHOBb OGecuBeTHICs peHoadTatent. [Tocae HeONHOKPATHEIX ynpax-
HeHM OIDLIT MOXHO JOBECTH LO GOABLLIOIO COBEPUICHCTBA.

H3

7. Heo6niuvoe B3aMMOAEHCTBME NOPOILKOB
METannoB ¢ pacTBoOpamMH conei

OGopynoBauue: ase IPOCHPKH, FOPEIKaA, KOHLEHTPHPOBAH-
Hble PACTBOPbI XJ4O0pHI1a ATIOMHHHA H (ocpara Ha1pus, UHOPOUIKH
MArHHA H aJdOMHHHA.

B npobupky / wadjeiite 10 '/, 06beMa KOHUEHTPHPOBAHHBIH pac-
TBOP XJOPHAA AJAIOMHHHS, @ B TMPOOHPKY 2— KOHUEHTPHPOBAHHBIHA
pacTBop docpara natpus. Jlo6apbTe B npoBHpry / HEMHOIO HOPOLI-
Ka MAarHus: BHIAEISIOTCS 1Y3BIPbKH BOOOPOAA.

B npoGupky 2 n062BbTe HeGO.blIOE KOJHUECTBO 11I0POLIKOOGPA3-
HOMO a/qIOMHHHST H HarpeiTe peakllHONHYI0 cMeCbh [0 KHIEHHS.
B stom cavuae Takxe HadJ01aercss BbIAEIeHHE BOAOPOIA.

B uem MpHYHHA CTONb HeoObruHOro B3anmoieficTBys? Belb. Kak
NpaBHiO, NPH PEAKLUHH METAAJIOB ¢ PACTBOPAMH CO.ieH BOAOPOL HE
poiAedsieTcss. OGBACHHTb 3TO YUaLIMMCS MOXKHO Tak. XJopui aclio-
MHHHMA H (GochaT HATPHS B BOIHOM PAaCTBOPE THAPOJH3YIOTCH. Xa0-
pUI aJIOMHHHMs KaK codb, 0oO0pa3oBanHasi CialmM OCHOBAHHMEM
W CHJbHOI KHCJOTOH, NMPH FHAPOJH3E C031deT KHCJIYI0 Cpely:

AICI, + HOH= AIOHCI, + HCI
O6pasyronlascs KHCJI0Ta B3aMMOAEHCTBYeT € MarHHeM:
Mg + 2HCl = MgCl, + Hy ¢
docdaT BATPHS UPH THAPOJH3E AAeT LLEJOUHYIO CPely:
Na,PO, + HOH= Na,HPO, + NaOH

O6pasywiumiics B npo6upke 2 pacTBOp ULeNOTH pacTBOpAET 01:'-4
CHAHYIO [LJIEHKY HA aJKMHHHH, H HocgeIHnii B3AHMOACHCTBYC
¢ BOAOH:

9Al 4 6H,0 + 2NaOH = 2Na[Al(OH),] + 3Hz
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Harpen — nosBMNack  OKpacka
8.

opanmne: 01 ~H  pacTsop aneraTa  HaTpHs
gHé (();(p)z‘)n(c Go16e KOHLEHTPHPOBAHHBIM pACTBOPON ONBIT MOXKET
Nat-ths : ~TBOp (eHodpTaIenna, npoGupka. rasceas ro-
e HOJyuHTBCS ), PAc
peaka- . o npoGrpKY HA '/, oGbema 0.1 H. pacTBOp aueTaTa Ha-
Ha“"e”g,eBbTe Ty 9__3 kan:au pacTBopa deHogdraenta. Kua-
TpUs 1 AT d6u e ocTaHercs GecrBeTHOH. HarpeiiTe ®uiKOCTb 10
kocth np()6 'I}{()).:laeTCﬂ pO30BOE OKpalIHBAHHE, Heuesatollee fipn OX-
KHIEHER, Haa‘éTBopa. OKpaliHBaHKe NPOUCXOANT B Pe3yJbTaTE Mii-
“aﬁ;ﬁﬂﬂeﬁam HaTpHs, CTETeHb JUHCCOUHALMR KOTOPOTO ¥BeIHYH-
gzwewﬂ npy HarpeBaHHH:
NaCH,CO0 + HOH= CH,COOH + NaCOH

CH,COO0™ + HOH= CH,COOH + OH™

OnBT MOXHO NMOBTOPHTD.

9. M BOAa MOMeT Bbi3BaTb nosenexxe ocagKa

O6opya0BaHie KOHICHTPHPOBAINHBIE pacTBOpH XJI0pHia
cypbubl (111) COJSIHOM KHCJOTh, LUHIAHHAD, nuileTKa. '

" B crekJsiHHBIH UHAHHAD HAJCHTE OKOJI0 20 M. KOHLEHTPHPOBAH-
HOrO pacTBOpa XJOpHAa CypbMbl (I11). [puaeiiTe K IpO3paIHOMY
GecHBETHOMY PacTBOPY 10 KaliisfM BOAY (113 MHIIETKH). IPOMCXOAHT
nomytrenue. [1py 1anpHefiieM HPHIHBAHUK BOARI nosisasiercs Gc-
TR O6DeMHBIH 0CAKOK, KOTOPbIA NpH 100aBIeHy BOXB! yBEAHIHBA-
ercsi. ECJIM B UWJIMHIP ¢ 0CaAKOM 100aBHTh HECKOJIbKO Kalelb KOH-
ILeHTPHPOBAHHOM COJAAHON KHCAOTHL, TO OH MOJHOCTbIO PACTBOPSAETCH.
[IpuinBast K 110;y4€HHOMY 1IPO3pauHOMy GecuBETHOMY PacTBOPY BO-
Ay, MOXHO BHOBb BbI3BaTbh 00pazoBaHue CCalKa. dpaenne 3T0 00B-
SCHSIeTCST THAPOTH30M Xaopraa cypbybl (I1T), B pesyabTate 4ero 006-
pasyercst Gesiblii 0Ca10K HepPaCTBOPHMOH OCHOBHOH CoJiH — XJ0pHAa
4HTHMOHHJ&:

SbCi; + HOH== ShOCI | + 2HCI

Mpn 106aBjeuun COARHON KHCIOTHI THAPOJHTHYECKOE pABHOBE-
CHe CMelaeTcs BJeBO, M OCAfoK pacrBopsiercs. [lobGaBienue KeE
K TIOJYUeHHOMY PACTBOPY BOb CMEILAeT THIPOJIHTHUECKOE PABHOBE-

CHe BNPABO W BHOBb MPHBOAHT K 06pa30Baniio 0CAlKa XJNOpHIa au-
THMORKA.

10. Kak «pactBoputb» (Ha xonope) marHwii
B BOje

O6opynopanue: npo0upKa, 1OPOUIOK MarHus, XAOPHIA auM-

MOHMS
B OPOBHPKY ¢ XOJOMHOI BOI10H HACBINIbLTE HeOoablIOe KOdHYe-
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CTBO NOPOIIKA MarHksa: MarHii ¢ BOAOH MOYTH He B3ay
HoGapbTe B NpOOGHPKY HECKOAbKO KPHCTAJJIHKOB X
(nu mpuaedite pacTBOP TOH COJH): Marunil 6ypn
eT ¢ BOAOI,

OGbsicHsieTess 9TO TeM, YTO XJAOPHA AMMOHHS MoABepraercs ryy
POJH3y, B pe3y/bTaTe Yero C031aeTCs KHCasi cpexa:
NH,Cl 4+ HOH== NH,OH + H* + CI—

B kucjof cpee pacTBOpsieTes THAPOKCHA MArHuUs, 00pasyouwmi

Ha HOBePXHOCTH MArHus NJ€HKY, MJI0X0 PaCTBOPHMYIO B Boje u npe-

NATCTBYIOIIYI0 AadbHeHlleMy B3aHMOREICTBHI0 MACHHS ¢ BOIOM:

Mg(OH), + 2H* = Mg + 2H,0
B pesyibraTe 3TOro 1IPOMCXOEUT HEMOCPEACTBCHHOE B3aHMOMCH-
CTBHC Marins ¢ KaTHOHaMM BOi0poia (¢ ruapokconnem H,Ot):
Mg 4+ 2H* = Mg’ + H,
CymMapHoe ypaBHeHHe upouecca:
Mg + 2H,0 + 2NH,Cl = H, t 4+ MgCl, + 2NH,QH

ITOT ONBIT MOXHO HPeJOXKHUTL YyalluMmMcsa B (b()pme 3arajku:

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

MOeHcTRyer
JA0pHAA aMMonyg
O B3auMoaeiicTgy-.

Mg + NH,C| =

[Tocae yero mnmokasatb ONBIT.

11. [iBe «cnoKokHble» YMOKOCTH Bbi3bIBAIOT 6ypro

O6opyaoBaHue: KOHUEHTPHPOBAaHHbIe pPACTBOPH XJOPHIA
weaesa (I1T) u kapGonara HaTpus, pacTBOp COASIHON KHCAOTHI, LH-
JIHHAD, XHMHUYECKHE CTaKaH, BOPOHKA.

B crexasinnbll unavHap madeiiTe Ha !/, 06beMa KOHILEHTPHPO-
BaHHBIH pacTBop xaopuaa xenesa (I11) 1 no6asbTe Tyza HECKOJBKO
MHAJIHAHTPOB KOHLEHTPHPOBAHHOrO pacTBopa KapGoHAaTa HATpHSA.
KHIKOCTh B LMAMHAPE HEMEAJTEHHO «3aKUMAET» OT BbiAC/JIHBIIErOCs
rasa, u obpasyercs Oypulii ocanok. Kak 3To 06bACHHTL?

Kaxaas u3 comell B pacTBope IruapoJH3yeTCs:

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

ITpu cMemnBatin pacTBOpoB ABYX codeli KaTHoHL H 1 ainoubl
OH™ o6pasytot moaekyab caaboro saekrpointa HyO, a 310 HPHBO-
AHT K CABHTY THAPOJHTHUCCKOrO PABHOBECHS] BHPABO, NOITOMY THT-
POAU3 KaXKAO0H M3 B3ATHIX COJEH HAeT 10 KOIILa, T. €. MpoLece aHa-
JIOPHYEH peaKNUAM, ecaH 6bl K PACTBOPY XJOpHAa KeJe3a MPHJIUIH
ILeJO0YH, & K KapBboHaTy HaTpHs — KUCJOTH.
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fpH CAHBAHHH pacTBOPOB OCALKA kapGonata xenesa

B rom: qTF; nerKo y6e1HThCst Ha OMBITE. It 3TOTO 0T¢njmﬂp) ii-

ne 06pas3y eTLA{O'K xopE)Luo npomoiiTe €ro Ha ¢uabTpe Bo10#H (0T U3-
i ocalok.

e OYPHIY ) # pacTBODHTE B coasnoil Kuciote. OcanoK NOTHOCTLIO
GHITKE Con-?Cﬂ B KMCJOTE, HO BbIIEJIEHHs rasa CQ, upH 3TOM He Ha-
e
acTBOP#

TCSH: -
6J11038€ Fe(OH)s + 3HCI = FeCly 4+ 3H,0

12 Buu;enaqusaune cTeKna

1Ba XHMHUECKHX CTakKkaHa (O,E[HH M3 HHUX HA

‘1oBaHUE R
O6opy yIKa, rOpesKa, CTEeKJSHHAsA TpyGouKa, pac-

50 ma), papdopoast €T

enoJsiprasenta. N
TBO%;}{)‘peﬁTe CTeKJSAHHYI0 TPYOOUKY B MJIaMEHH FOPEIKH 10 pasmsl

gorusi ¥ GBICTPO MOrpy3uTe B CTAKaH ¢ BOA0H: CTEKJO0 pacna,lasTOcst
1a meskie Kycouku. Cnefite G0/blIYIO 4aCTh BOIE, nepeHecuTe MOK-
oe cTeks0 B GapdopoByio CTYNKY H pasOTpUTE nuecmxomors( ; plja-
woK (3auurrole oukul). 3aTem cMoiiTe CTEKISAHHLIH n'()pom B Ma-
nenbkAf XUMHUCCKHil cTaKal W 106aBbTe HECKOTbKO Kaneab pacTBO
pa QenoipTalentHa: NosBIACTCH MaJIHHOBOE .OKpdl_LIlfIBdl-EPIe. N
O6uikHOBenHOe cTeka10 (NaO - CaQ - 65i0,) — CMGU') CHAHKA
TOB HATPMs M KalbUhs. Bopa npy OObIYHbIX yCJOBHAX MpaKTHYeCKI:
ero we pactopsiet. [Ipn pacTUpanyu NOBEPXHOCTh CONPUKOC HOBEHHS
cTekna ¢ BOAOH CHAbHO yBeauunpaetcs. [lepemeniini B pacTBop cH-
AWKAT HATPHS ruaposusyercs. BesexcTsie ruapo.qusa B pacTBope
nakanaupatoTes nonbt OH™, u KOHLEHTpauus WX CTaHOBHTCH 20¢Ta~
TOUHOH AJS H3MEHEeHMsl OKpacKy deHoipTanenta.

13. BeujectBo OAHO, @ NPH PaCTBOPEHHH MONy4aloTCs
pa3Hble NPOAYKTLI

OGopynoBaHue: ueTbipe NPOGHPKH, aLEeTOH, BOAA, KpUCTal-
anveckne xnopui mean (11) n xaopua koGanbTa (I1). ) ‘

B oiHy npo6HpKy ¢ aleTOHOM, a B APYIYK C BOAOH [OMECTHTE
KPHCTa/abl XJA0pUia MeAX. B nepBom ciyyae npu pacTBOPEHHH COJIH
NoJyuaercsi W3yMpYAHO-3€jleHad OKpacKa, a BO BTOPOM — ronybas.
B tpeTbio n ueTBepTyl0 MpoOHPKHM NMOMECTHTE XJIOPHIL MEAH C TEMH
K€ BeulecTBaMH.

MoueMy nonyuuaucs pazHele OKPACkH pPacTBOPOB? OTBCT MOXKeET
ObITh OHH: B alleToHe — OpPraHHY4ECKOM paCTBOPHTE/e — IIPOIECe
PacTBopeHus upeT TOMBKO LO MOJEKYJ, a B BOJLe — A0 T'HApaTHpo-
BHHHbBIX HOHOB.



IX. AMMUAK, COMMM AMMOHHNA, HHUTPATDI

1. OrHentaa merensd

O6opyaoBanse: GyTblib BMECTHMOCTBIO 3—10 a, 25%-uyj
BO:LHbII pacTBOP aMMHaKa, OKcr1 xpoma (111), noxeuka ans cxyra.
HHS BeLLeCTRA, FOPEeJKa.

B 6yTolab HadefiTe BOAHBIH pacTBOp aMMHAKa, CMOYHTE ee ¢Tep-
KH, @ H3ObITOK XHAKOCTH CjeiiTe B CKASHKY LIS CAiHBA PacTBOpoB,
ByTbiab 3aKkpoiiTe Kpbunkod (apoOkoit). Bee 310 caenaiite 3apanee.
B oMeuky 18 CHKHCAUUS BEIUSCTB IOMECTHTE OKCHA Xpowma
(1il) u nakajure Hajg NJaMeHeM T[ODeJKH, a 3ateM BHecHTe
B OyTbLib ¢ ragonfpasubiMm aMmMuakoM w cGpocbte ero. Obpaayercs
Hesblii CHON HCKP, KOTOpbie KPYKAaTCH BHYTPM OYTBUIH, KaK B Me-
Tedb, B TEMHOTE 3pUTeNAbHBIN 3PPEKT 1LOBBIILACTCH:

Cry0,3
4NH; + 50, = 4NO +6H,0
2NO + O, = 2NO,

2. BynkaH Ha cTone

OGopyaoBaHue: KoHduecKkas Koiiba, dapgopoBhiil THrean
HJIM YaiiKa, AUXPOMAT aMMOUUSA, CIHPT.

B ropsno KoHnueckoii Kosibbl BCTaBbTe THredek HJAH ¢apdoposyio
yamky. Kondy MoKHO HOKPBITh INTACTHAHHOM, HPHAAB el hopMy ro-
DB, HAH H3roTOBUTh MakKeT conk#. [Tog koaby MM MakKeT NOJOKHTE
Gosbiol auct Gymard Ansi c6opa okcuaa xpoma (III). B Turesek
HacHIbTE OHXPOMAaT aMMOHHS, B UeHTpe XoJAMHKA CMOUYHTE €ero
CMHUPTOM. 3a’KUraeTcst «ByJKaH» ropsitiell dyunskofl. Peakuns 3x30-
TepMuYecKas, porekaer OypHO, BMeCTe C a30TOM BbIXETAlOT packa-
JieHHbie yacThuky okcuaa xpoma (I11). Ecan moracuth ceeT, TO €O~
31aercd BrevaTJeHWe M3Bepraiollerocs ByJkaHa, H3 Kparepa XOTo-
pOro BbIMMBAIOTCS pacKaJeHHAbIE Macchl:

(NH,),Cry07 = Ny 4 + Cr04 + 4H,0

Oxcug xpoma (I1I) coGepute u coxpanuTe 148 APYTHX OMbITOB.

3. MonyuyeHne pbIMHOro nopoxa

O6opyaoBaHue YHCThie CTYHKH C TNeCTHKaMH, Kedespas
(kepaMuueckas) NoICTaBka, HpoOHpPKa, »KeJe3Hbifl WTATHB, Me1Hasd
ceTKa B py.Joue (MeTaaquveckasi TpyOKa), ropeika, adioMHHIeRas
doanbra.

IlptMHbIE 1HOPOX MOAYYAKT CMEIIMBAHWEM 7., I HHTpaTa KamlHsi.
1 r cepbl, 1,5 r mpeBecnoro yras. Tlepea cMeulHBaHHCM Kaxioe BE-
WeCTBO pas3oTpuTe B CTymKe. LllenoTky cmecy mMoMecTHTe Ha KeI€3-
HYI0 (KepaMH4CCKYI0) [OACTABKY M MCIXKHrahte JTyuHHKOM. CwMechb
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. ava. TIpotece MOXHO OTPasHTh YpaBHe-
6pa3yd 06AaKO LbIV
cropaet, 0
" 05 & 3C = K;S + KySO; + K,CO; + COt +
1 28 4 3C =¥, ,SO, ,
6KNO; + v Cot + g o

\HoBHVIO pOdb Hrpaer ceJHTpa, KOTOpasi MPH HArPEBAHUH pas-
Ocnomte 6pa30BaHEM KHCIOPO1a. .
naraeres p’re'IbCTBa 4TO MOPOX 00JdajaeT BbITAJKHBAIOLIEH CH-

ﬂ"m ﬂo'lfd368)ai‘-BOBa‘BU;HXCﬁ ra3zoB, MOXXHO CiXKeUb HIENMOTKY NMPHIO-
-1of 52 cqfel Oo]oxa B npobupke. [1po6upKy yYKpEMHTC B Janke wra-
TUBJICHHOIOénesl())nacuocm onbiTa cAeaveT rpoblpky o6epHyTh Meld-
e e Wi KeCTAHORM TpyGOUKOW 110 pasmepam npo6HpKH.
o CevTKO” (;Cmpxu HakpoiiTe KoAMaukoM. KoanayoK npHroToBbTe
A 1?@1\)50& (pé"rbr‘n B BH1€ KOHYCA, BHYTPb KGTOPOro noMecTH-
o i’\lﬁmﬁ naacTHJAMHA Aaa 6adaacTta, yTo61L! KOJAMayoK B TNOJeTe
Te K) ‘

{ CA.
e Il(i\st:)[pn}\paoﬂgnpky 101CcTaBbTE FOpeJKy. Hpu Harpesa;ula KnaoT;;?;
BoCIIAMEHHTCS (B30pBETCs), KOAnayox NoMeTHT BBepX. ¥ BJae
cudloil B3pbiBa He CJIE1YET.

4. BeHranbCKMe OFrHM

OGopvioBaHHMe CIYNKM C TECTHKAMY, 54epaxi1111eccx8ﬂ
nIaCTHHKA, uHcras Oymara, Cyxue COJH (ST(NO3),,  KyCOs.
KAL(SO,), - 12H,0), caxapHas nyipa.

Tlanubifi onbiT ciae1oBano Obl OTHECTH K MaTepHaldy O KHcaopoa-
HBIX COEAMHEHHAX XJ0pa, HO, YYKTHIBAsl CJAOXHOCTb TMPOUECCOB
H vuacTHe codeli a30THOM KHCJOThI, €ro 1e1ecoo0pasto BKAKUHTEH
B 3TOT pasied, HCUOJb3VS TpH NOBTOPeHHH MaTepHaxd.

HasBanne «GeHaJbCKHE OFHH» 3aHMCTBOBAHO Y MHMPOTEXHHKOB.
JTo CMeCH, COCTOsILLHe K3 FOpHYHX BeulecTB (cepwl, Yrid, caxapa)u,
OKHC/IMTE el M Jerkopasiaralounxcs BerlcecTB (coqeil a30THOH
M YTOABHOH KueaoT). TopenHe GEHrajbCKHX OFHEH CONPOBOXNAETCH
CHIbHEIM pa36pachbiBaHMeM HCKp, NM03TOMY He0OX0AHMO MpOABJATE
OCTOPOXHOCTb BO BPEMSi IIPOBEICIHHS ONBITOB: yOpaTh BCe JMErKOBOC-
MIAMCHSOWKECs BellecTBa, MOATOTOBHTL MPOTHBOMOKAPHLIE Cpei-
cTBa (ac6ecToBoe 07€50, BOAA, MeCOK H [POYHE MOAPYYHbIE MATEPH-
aim). Toapo6uoe omnucanne 0 MPUrOTOBJIEHHH OEHradbCKHX OFHEH
AaHo B xkuure M. M. TocreBa (5).

3. Bunuuranwe no Gymare

Odo PVIOBAHHE naoThbill Auct Genol Oymark, Kapanaaul,
KHCTOYKa, CTCKJsINHAS MaJGyKa, >KejesHbiil LITAaTHB € KOJbLOM
H CeTKoli, ropeaka, xuMuuecknil cTakan, MepHLIf [HIUAAD, HHTpat
Kanugq,

’ Ha naorueiii aucr Geaofi Gymarn waHecuTe Kapaniallom enlBa
SAMETHBI KOHTYp Kakofi-AH60 Gurypsl (pUCYHOK HYXHO Clelath 04
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1Ol CMAOUIHOA W Henepecekawiledcs nuHuelt). Boidesute ga KOHTY-
e OIHY TIPOM3BOIBHYIO TOUKY M OTMETbTe ee IBETHHIM KapaHiauioy
ﬂpﬂuromame [IpH HArpeBaHHH U MOMEIIHBANHHE CTeKASHHON Najoy.
KOl HaCbIUICHHLIF PAacTBOpP HUTpaTa Kasidua (14 3Toro cieayer
B 20 Ma Boasl pacrBopuTb 30 T cOJIH, BCBIAsl COMb HeGOoIbInH VY
mopumsivu). TIpH MOMOLULH KHCTOUKH TLIATETbHO NPONHTAliTe GyMary o
KOHTYPY PHCYHKA €Ile He OCTBIBLIHM PacTBOPOM HHUTPATA Kaaus
(paGoTaTh aKKyparHo, He OCTaBJSITb NPOMEXYTKOB). Koraa Gymara
BLICOXHET, CJ€rKa KOCHHIeCh KOHLIOM Topsilell JIYUHHKH OTMeueHHoj
panee ToukH. ToTuac »e MOABHTCH HCKpa, KOTopaa Oy1eT MeadenHo
MepeiABHraThcsl MO KOHTYpPY, HOKa He <«O0eXKHT» BeCh PUCYHOK,
ITOT ONBIT, NPOBEAEHHBIH B 3aTeVIIEHIIOM [HOMCILEHHH,
s dexTen.

XumuaM mpoluecca ocHOBaH lla peakllH¥ PasfioXKeHHs HMTpaTa
KaJIMs [IpM HATPeBaHMH:

9KNO, = 2KNO, + 0,4

B 6Gymare BbIKPHCTAJJIM30BLIBAETCS HUTPAT KaJHfl, pasfarawo-
wufics npu NPHKOCHOBEHWM ropsuledl ayuusb. Ha yuactkax, rae
IIPOMCXOIMT TMPOLECC PassioXkeHus co.du, Oymara ofyriusaercs.

BeCbMa

6. HeobbivHoe noBepgeHMe A30THOW KHCNOTHI

O6opyaosanne: 0,1 H. pacTBOp HHTpaTa cepebpa, KOULEHT-
PHPOBAHHBIl PACTBOP AMMHAKa, PACTBOPLI XJIODHAA HATPHS H a30T-
HOM KHCJOTHI, NpoBupka.

Haneiite B npoGupxy Ha '/, o6bema pacTBop HuTpata cepebpa
1 106aBbTe K HeMY pacTBOp xJ0pHia HaTpHs. Bbiliagaer Gedblit TBO-
POXHUCTHIA 0CafoKk Xdopuia cepebpa:

AgNOQO; + NaCl = AgCl} 4+ NaNQ;

[Ipuaeiite B npoGHPKY ¢ 0cajikom pacTBop aMumuaka. Ocalox
MOJMHOCTBIO PaCcTBOPSIETCS:

AgCl + 2NH; = [Ag(NH),]* + CI-

K nosayuenHoil 6ecuBeTHOH MPo3paviioN KU 1KoCTH A06aBbTe HEM-
HOTO Pa3baBJaeHHOI a30THOH KHCJIOTH. BHOBL Bbiajaer Gesdabid 0Ca-
J0K xJopuia cepebpa:

AsoTias KneJora B 9TOM peakiuu BbICTyNaeT B HeOObIUNOH AJ5
ce6s posn. OHa 31eCh He OKHCJAHTENb (CTENEHH OKHMCJIels dieMeH-
TOB MPY PEaxiUH HC H3MEHSIOTCS), 4 BbI3hiBaeT paspyLIeHHE KOMIl-
JeKCHOr0 HoHa cepebpa, YCHJIMBAsT €ro JIHCCOUHAUHIO.

ONBIT MOXHO [OBTOPHTD.
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1@ NONOCKM

poBaHME GuabTpOBAblIAS Gymara, cMUpTOBO# pac-
Q6op) 95%-ublil paCTBOP aMMHaKa, CTeKJsHnasas MNaJdouka,

“0;13. .
TBoP weetd ((anepol), craxat. bi0 pac-
Jl”Cch TPOBATbHYIO GyMary NMOMeCTHTe B CTAKaH CO CMeCbio p
BJTb ; .

u ammuaka (1: 1). Brraxxuywo 6ymary HapexXbTC B BHIC
TBOPA HOA .ok M TOMECTHTE Ha JHCT KeCTH JJs BLICYUIHBAHHSA
TOHKYS nO'HOLeTOM yTo6bl K XMMHUECKOMY Beuepy MOXKHO GbLTO T10-
¢ TaKuY pdi::ﬂe l’IO,JIOCKH (npumepro 24 u). Ilpy Kacanuu CTeKJASTHHOM
KagaTbrOI”la(c'Ka;axoﬁ) K OMACHBIM MOJNOCKAM [IPOH30iIeT XJIONOK, Bbi-
””O%Cg yT nocrapaiiTech MOCTABUTbH KaK 3araiky.
cTped: K ITnb:)Ky HOLMETBIH a30T B YHCTOM BH1E HE lloaydaercs, a 06-
I,]OL:Z ero MoJIEKyJfpHble COeIHHEHHS C AMMUAKOM, HalpUMep
pgsyK‘)\}H B LIKoJi€ YpaBHEHHHA peakiufi 06pa30BaHHs HOIHCTOTO a30-
IT\Ialsp.alccmaajnpuBaTb He CJejiyeT, a BOT ypaBHellne peakiliy pasqaoxe-
> a30Ta — MOXHO.
HHHBHggggg'?gﬁ 430T€ a30T UMeeT CTelleHb OKHCEHHA —3, a non +1.
[MonoXHTeAbHAA CTeneHb OKHCJIEHUH y HoAaa OGpaSyQT‘ oueHb
cnabyio €Bsi3b ¢ a30TOM. BeuiecTBO TEPMOIHHAMUYERCKH Hey(TOHlIP'I-
BO, M0STOMY TIPH B3pbiBe pasJaraerca C o06pa3oBaHueM 1apoB HOAA,

cBOBOAHOTO a30Ta:

ONI, = 31, + N,

X. KPEMHMH

1. BuxpeBbie Konbia okcupa kpemuus (IV) 8 Bospyxe

O6opyaosanue: pappoponas Halrka, UyryHHbll THreab AHa-
MeTpoM 4—5 cM, KOHHUECKass MeH3ypKa, CTeKJjsHHas naJgoyka, ati-
TeKapCKue Bechl H PasHOBECHl, KHpIHY (HJId MpamopHas JdocKa), cy-
XOfl MeJikMii KBapileBbiii 1Mecok, MOPOLIOK Maruus, JeHTa Maraus,
pacTBop comsinoft Kucnotsl (1:2, p — 1,19 r/ex’).

OtBecbTe Ha Becax 7 T' NpeABAPHTENbHO MPOKAJEHHOrO KBaple-
BOro necka u 10 r nopouika maruus. ITepenecute Bce B thapdopoByo
YALIEUKY W TLATeJbHO MepeMewaiiTe CTexAsHHOM najgoukoi. TTepe-
ChillbTe MOJyYeHHYI0 CMech B UyTyHHbI THreJb U BCTaBbTE B HCE HE-
60Mbl0i Kycok JenTh Marsus. IToMecTiTe THTE/b 1A KHPIHY (Mpa-
MOPHYIO MJIH UYTYHHYIO LOCKY) H MOZ0XKTHTE CMeCh TIHHHOH JyUUH-

KOW (Tsieal). TpoucxoanT GypHOC B32HMOIelCTBHE MeXLY OKCHIOM
KPEMHHSA W MarHuem:

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

Te Hepes HEKOTOpoe BpeMs, KOrLA CMeCh B THIVIE OCThIHET, H3BJACKH-
€€ U mepenecure Ha yucThiil HeT Bymard. B KOHMUECKYI0 MEH3Yp-
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Ky ¢ COsTHOM KMCJIOTOH MoouepelHo oliyckaire Hebombiine kycq
OCTHIRIIIEA MacCChi: YCOUKy

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

HaGaiopal0Tcsl sHepruuHbie BCIIbILIKH, CONPOBOXIAILNE B3ay
MOeICTBHE KAXAO0r0 KyCOUKa CMeCH C COJSIHOH KHCAOTOM, Tak kak
BbIJeJSIIOUIHACH CUJIaH CaMOBOCILIAMEHsIETCS Ha BO3.yXxe: -

Sil, + 20, = SiO, + 2H,0

[1pu 2TOM BO3MOXKHBI cjlyuyaH, KOILa Hj MEH3VDPKok o6pasviotces
KOAbUA <bIMa». Ha nHe MeH3ypKH ocak1aeTcs aMopQHblii y;(pe.-ﬂ.
HK# (npoctoe BelllectBO). Ocal1ok MOXKILO OT(HABTPOBATH, Bblcymlﬁb
U O3HAKOMHTbLCH C €ro CBOHCTBaMH.

2. NMonyyekrme «JPaAroleHHLIX» KamHeH {oxpalueHHoro creknaj

O6opyaoBaHHue: pactsopbl HHTpaTa Kobasabra (I1), cyasdara
xposa (III), creknsiHHas nagouka, ABe NpoOHPKH, Nas.ibHas ropeka.

PacTAHHTe TOHKYK CTEKJSHHYIO NaJodyKy B IJIaMEHH GasdbHOH
FOpeJKH B CTEKASHHVIO HuTh. [Torpy3suTe ee B HPOOHPKY ¢ pacTro-
pom suTpaTta koOaabra (1I), 3aTeM MocTeileHHO BHecHTe HUTH B I'v-
pAUYIO 30HY MJaMeHu nasibHOR ropenku. HuTh cniaapisieTes B CTeK-
JISHHBIH WAPHK, OKpalleHHblll B cuHi# uset. ITocae oxaaxaenus no-
Ka)KHTe CTeKISAHHbIHA Wapuk yyaiuumcs (Ha csety). On uMcer Kpa-
CHBYIO CHHIOK OKPAacky (HAMOMHHAIOULYIO CKP&ECKY cangpupa). CuHgs
OKpacka CTekJda 00ycsaoRjeHa HOHaMu KoOaJdbTa Co?

:AHaJ'lOl‘M‘{HO MOAYUHTe CTeKAsIHHBIH LIAPHK, CKPalleHHbId B 3ede-
Hbil 1IBeT. ONYCKas CTEKJsHHYI0 HATb B PacTBOP COJIH XpoMma H 3a-
TeM TOMellasi ee B MaaMs nasabHofi ropeaxu. Moner Cr®* oxpawi-
BAIOT cTeKao B 3edeHblit user. Llapux moxoxX Ha M3yMpya.

3. CeeTtsiljHecss CMeCH

Ha 3aHSTHAX XMMHYeCKOro KPYKKa MOXKHO NPEeAJIOXKHTb }4a-
IIMMCH CAMHM NPHIOTOBHTb JIOMHHOQOPHL.

OGopyloBaHHe PpasauuHbie COMH (CM. pelenthl), CTYHKA
¢ MecTHKOM, Kepamuuyeckasi MaHTKa, (apdopoBasi dallka, Markies
Bas BCIbIIIKA.

Cmech rOTOBSIT, NpHiepXHBasch BeIOpanHoro peuenta (Macch
BEULECTB BbIPAXKEHBI B rpaMMax).

Peuent Ne | (cBeueHHe sipKo-3edqeHoe): KapfoHal Marnusa —
2.0; okcua unkka —3,0; cyasdat natpus —1,2; cyapdna dapua —
2,0: cepa —3,5; mepxJopaT aMMoOHHs — 3,2; caxapoaa —0,4.

Peunent Ne 2 {cBeueHucC cHHee): KkapOOHAT KasblHs —2,0; kap-
ponat Maruus —2,0; oxcua uuska —3,0; cyabdui 6apus —1,5; ce-
pa —61,'(_); cyabdart natpus —0,7; nepxaopat aMMOHHs —4,0; caxapo-
3a —0,5.
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Ne 3 (cpeueHbe sejieHoe ). KapOoHaT CTPOHLHA —1.0:
Ne 5.0: OKCH WHHKA ~3,0; cyabgua oapus —1.0:

aT Mariud — caxaposza —0.4 nepxaopar am-

kapOOHe’. " cyandaT HATPHA —1.%;

. acrupanT B CTYHKE (6e3 NH,ClO,). 3areu ovcmpomu.r)
Cuecb P C OKMCJIHTETEM (NH,CIO,), nomeniatoT na Kepavuue-
ﬂePeMem”BafO: foLKuramoT rasopoil ropedakoil. Tlocse cxuranis 0X-
Ky nANTEY qvueHHblfl 1OPOUIOK 1epeHocsT B ¢dapdoposylo yatl-
KA Hcrtla(éwﬁialm mariueBo# BCIBHUKOH, [tocae Herod HaO0.101ai0T
K)’é&’\;lei(ébé) remuoTe (TeMHOM roMeuleH H).
CB

X1. METARJB!
4. Onacnoe wenes3o

O6opyAaoBaHHE seagesHbiit JucT, 1poCHpKH, z.sopom;ylii (plfgz-
TpoBa.bHas Gymara, xeJesHbte oxm’mm, cyabdar xedesa (L), o
1aT amMoHH#A (iLapejeBas KBC0Ta). ' .

[TupodpopHoe Keje30 FOTOBMTCS B AClb JEMOHCTpAL{ H B TOM
koTHUECTEE, KOTOpoe Oyier TOMHOCTBIO M3pacxoi0BaHo. }xpag.ijb
ero BIIPOK HE DEKOMEeH1yeTcs, TaK KaK OHO MOXeT BbI3BaTh l]Od\fip.
TotopaT nupodopHOe XKeae3o NyTeM C/BAHUS SKBHMOJISAPHBIX pac-
TROPOB OKcaJaTa aMMOHHA cvabdaTa XeJjesa (11) nau coau Mopa.
Tl1% NpUrOTOBJIEHHS pacTBOPOB BO3LMHUTE 20 r coin Mopa i pacTBo-
pute ee B 20 M BOIbL. OxcanaT aMMOHHSL B KOJAHIECCTBE 7,2 r TaKkxe
pacteopuTe B 20 MJ BOAbI. PactBopbl cMellaiite. Brinaiaer ocaliox
okcanatra meaesa FeC,0, - 2H,0. Ocatox orieiure OT pactsopa
iyTeM (GUALTPOBaHHA ¢ OOM.IBIBIM OTMbIRAHUEM co.'lel"i AaMMOHMA.
[IpoMbITEI 0CAX0K BBICYLIHTE (pnﬂb'rporsaﬂbnoﬁ fymaroi u repere-
cHTe B npoOupKy. [1po6GHpKY yKpenuTe B ITATHBE HaKJOHHO OTBEp-
CTHeM cjerxa BHu3. HarpeiiTe 0CTOPOMHO BEILCCIBO B nadMerH ro-
PedkH, Bbljedsiiouinecss Kauiad BObl cHuMaliTe PUILTPOBATHHOH 6y:
Marofi. Koraa BeuecTBO PasgdoXHMICs W MNpeBpaTures B yepHbIH
nopowox, 3akpoiite npoGKoft NpoOHPKY. Mpo6upKy ¢ MUPOHOPHLIM
KeNe30M NocTaBbTe B (e3olacHoe MeCTO Blaji OT BOCINIAMEHSIO-
ULHXCS BeuecTs.

Bo Bpems 1emMoHCTpallHK ONbiTa 10 CAMOBO3rOPAHHIO xKesjesza [e-
1€C006pasHo NoKazaTh ABe NPOGHPKH ¢ HKeaeom. B 01Ol NOMKHO
HAXOANTHCH MHPO(GOPHOE Kede3o, a B APYroi — KejaesHble OMHUJKH.
[pu neficTBHM Marunra W TO H APYroe ¥eJe3o MPUTArHBacTcs
K Marauty. [Ipu BbICHIIAHUE HA JMCT Jkesie3a (acOecTa) XKesestble
ONUKH He BOCHIAMEHSIOTCS, a NUPOGOPHOE JKeTe30 BCUbIXHBAET.
Onbit ouens apderrrblil. CamoBo3ropanue nupo¢opHoro xesesa
OGBSCHSETCS OueHb TOHKON H3MeJbUeHHOCTbIO, 0ObLIOH HOBEPXHO-
CTbI0 OKucienusi. [losTomy nocse POBEIEHHS OlBITOB €r0 HeoBX0AH-
MO JIHKBHIHDOBATD.
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2. PaszHouBeTHOE NNams

O6opyanosaunue: ¢apdopoBble yaumeukd, ¢Guibr
O6ymara, MeTaaNH4eCKUH CTePIKeHb, PACTBOPHl HUTPATOB H
Jausg, pyOUAusA, 1e3us, Kaabiuda, 0apHs, CTPOHIUSA.

Has OMbITA NPUrOTOBbTE KOHUEHTPUPOBAHHBLE PACTBOPL Pagnyy
HbIX COJIeH A30THOH KHCJOTHI, B KOTOPBIX CMOUHTE UOJOCKH QHabTpo.
BajbHON Gymaru. [1pH nojacyIMBanHK NOJOCOK 110CBLObTE X MEJIK,
pacTepThIMH KPHCTAMJMKAaMH TOH e cogaH. BeicyweltHbie l‘lOﬂocm(;
YKDeIIMTe Ha METaIHYeCKOM CTePIKHe, 3AKPENHTE HX B BHIe Criupa-
Jeft H npuaaite uM GopMy passecucToli naabMel. [pu OLHOBpeey-
HOM HOIXHIAHHH 10JOCOK «OyMax{Hbl# GOUTAH» FOPHUT pasHouser-
HbIMH OTHSIMH, COOTBETCTBYIOLIHMH KATHOHAM: JIUTHH — MasHHOBb
HATPHH — XKeJThbiM, KaJHi — (HOJETOBBIM, pYOUIHH U nesui — pof
30BO-QHOJIETOBbIM, KajlbUHi — KHPIMUHO-KPACHBIM, Gapuil — xes-
TOB4TO-3€JIeHbIM, CTPOHUHU{ — MaJIHHOBbIM LBETOM H T. ..

Coay a30THOH KHCJOTHL HPH HATPEBAHHH PA3JaralTcs ¢ Bbilede-
HUeM KHCJI0pPO1a, MOITOMY MOJOCKH 6yMari ropaT OYeHb HHTEHCHBHO.

PaszjHysble 1BeTa MNJAMEHH MOXHO II0Ka3aTb NPH CXHUrAHUM
XJ0pHIOB B cnupre. Jlisl 3TOro Bo3bMHTEe yucThie apdopobble yain-
KH, B KOTOpble HaJjefite no 2—3 M. cnypra. B cnupr no6asbre 1o
0,2—0,5 r Meako pactepThix XJopuiob. CMech Noioxrute. B kax-
100 uyallke LBET MIaMeld XapaKTepeH fjas TOro KaTHOHA, KOTOPbH
HMeeTCsi B COCTaBe COJIH.

l'aMMy 1BeTOB MOXHO Pa3HoOOPa3HTh, HCHOJb3YsS IpyrHe COMH
u 6opHYIO KucaoTy. Hanpumep, eciau cMewaTh d Ma cnupta ¢ 1 ma
KOHILeHTPHPOBAHHOU CepHOH KHCAOTH M 1 T GOpHOH KHCIO0ThL, TO 110~
cile 1101 KHMIaHUS CMeCH MOSIBHTCS KpacuBoe 3ejeHoe Niams, o6pasy-
eMoe ropsiuM 6OpHO3THAOBLIM 3GHPOM:

H,BO, 4+ 3C,H,OH = B(C,H,0); + 3H,0
2B(C2H5O)3 + 1802 - 8203 + 15HQO + 12(:021

PoBanbyag
aTpus, kq.

3. OkpawMBaHHe NNAMEHHM

O6opynoBanue HHXPOMOBAs IIPOBOJOKA, KOHLEHTPHPOBZH-
Has COJITHAR KHCIO0Ta, COAM a30THON KHCAOThI, GUAbTPOBAIbHAS OV
Mara, rasoBasi ropesika. ‘

J;15 [eMOHCTPALMH CBeUeHHs MJaMeHH Heo6X01MMO HMeTb IIPO-
BOJIOYKY LJIATHHOBYI) MM HHXPOMOBYIO OT MCIOPYEHHbIX Harpesa-
TeJbHBIX npubopoB. [IpoBosouKy BnaupaioT B CTeKJIsTHHbLIE Tpy6oU-
ku. TTepen neMoHcTpailieit Kax:10ro onsita obpadorakre npoBOJOY-
Ky KOHLIEHTPHDOBAHHON COMSIHON KHCJIOTOH M mpokasgute ee B nJja-
MeHH TOPeJKH J0 HCUe3HOBEHWs JKeATOro OKpalIHBaHHs naavenH.
O6pa6oTauHyl0 MPOBOJOYKY BHOCHTE B COJb, HPEABAPHTENLHO pac-
TEPTYI0 B CTYNKe, a 3aTeM B nuamsi ropeaku. Eciu MCIIOJIb3YeTCs
pacTBOp COJH, FO B YHMKO MeTa/JH4eCKOW TMeTNH 1eJiecoobpa3no
BCTaBUTHL KycoueK GUAbTPOBaNbHOR Oymars u NponHTaTh €€ pacTBO-
pPOM COJIH.

A4

nnams

eneHo€ . ’ 4
3 . pactBop Ovpbl Na,B,0; KOHUEHTPHPOBAH-

I yaoBaHue b i cn # THTeldb, MCp-
060P ycnoTa, STHAOBDLIA cnupT, GapGopoBbiil THIEAb, MC]
q cepnad N Ha 5 Md (bap(DOPOBbu"I TPeyTONbHHK, WTATHB C KOJb-
; opeJiKa. o R
J10M, rasosa’ 1r_.p2 MJl pacTBopa 6ypbt BCTABbTE B GapgopoBbLit TPE

T”Feﬂeinmemenglﬁ B KOJbIlO 1LITATHBA. HarpepaiiTe pacTBOp
0!

30BaHIsA CYXOro 0CTaTKa, noc.e yero THredb OXJ %,.11.4'1‘9,
Gype! 8 06pa~ oMY ocTaTKy | Ma KOHUEHTPHPOBAHHOH cepHOIl KHC-
ApHGaBLTE KQQXJ] '(He Goapuie!) FTHIOBOFO CHHPTa H IOLOKIHTE
a0t ¥ L= I\:“opﬂmero cnupTa OKpaluuBaeTcs Mo KpasM B 3eJe-
cwect. THIETE njaMeHn 0ObACHACTCS 06pa3oBaHUEM OUellb JeTy-
bt uger: 1oCT ¢upa B(OCyH;); npnt B3aMMOeHCTBHH CIIHP-

- HOSTHJIOBOIO 3GH )s 1 "
qemc@%opmﬁ kueaotoi  (Gopmyny  yioOHee u300pa3uTh Kak
Ta !

B(OH)):

rodbHUK,

,SO

H 4
B(OH); + 3C,H;OH = B(OC,H;)s + 3H:0

J];Tytme coeLHHenust 60pa OKPALIMBAIOT NJlaMs B 3ed€HbIH LBET.
Srofirpeakunedl U0Nb3yOTCA LIS OTKpPbITHsi GOpHO# KHCJIOTHL H ee
coseil (KauecTBeHHAs peakKiusa).

5. Mony4yeHMe «KOPONELKOB» MeTasios

O6GopyAOBaHHE: OKCHI 0/10B2 (1V), apeBecHblil yroab (HiH
KoKc), masiibHas TpyOKa, ¢gapdopoBasi CTyNKa, ropejka. ,

Pasorpute B (apGopoBoH CTynKe Kycouek yras B YroJjlbHY1O
nbib, CMetnajite (Ha JucTe GyMari) HeMHOIO yroJibHOH NbIJIH C OK-
cuaoM onoBa (IV). B kycke yras caejaiite yrayGJenne AHaMeTpoM
0,5 cM 1 3anoJHUTe ero OKcHAoM ogoBa (1V), yBiaxums 2—3 kanJas-
Mu Bozibl. K Kpalo myiaMeHH CIHPTOBKH MOABEANTE nasibHY0 TPyOKY
M, OCTOPOJKHO BiyBas B Hee DTOM BO3AYX, HampaBbTe BHITSHYTO®
naams Ha cmech (puc. 20). Harpepaiite 10 Tex nop, noka He obpasy-
eTcs Kangs pacniapieHHoro meraqna. [laiire merasy OXJaAHThCS
W W3BJEKHTE «KOPOJEK» 0JI0Ba M3 KyCka Yrijs

SnO, 4+ 2C = Sn 4 2CO

6. Nnama Hap BopoW (B3aMmopeiCTBME PACKANEHHOrO MAarHWA
€ Bopow)

Ob6opynosanmue: NOPOIIOK MAarHHs, JOXKa 15 CYKHT aHHS,
MJI0CKOOHKast KonGa Ha 2—3 JI, NpeAMeTHbifi CTOMHK, ropetka.
Hanonnure [JI0CKOLOHHYI0 KOJOY A0 MOJOBHHBI BOAOW H TO-
CTaBbTe ee Ha npenmeTHbIHl CTOMHK. JIoXKKY And CxUFaHHA C nopou-
KOM maruus Bmecute B njams ropenku. Kak TOJIbKO MarHuii 3aro-
PUTCs, ropeaxy y6epute. Korpa ropeHye Marius yMeHbUINTCS, na#i-
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T€ CMECH HECKOJbKO OXJaIHTbhbCH K NOFPY3HUTE JIOXKKY B KOJIGy ¢ X

noanoft Bogoir. [Tponcexoaut OypHas peakius PacKaldeHHoro Mar}mo-
BbI1eA5I0ULHIECS IPH 3TOM BOJOPOJ 3aropaercs Hajl HOBePXHOCTb?é
BOJAbI:

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

Mg —2e = Mg*" [Tpouecc okucmenus
2H,0 4+ 2¢— = H, 4+ 20H™ | Ilponecc BoccTaHOBAEHHS

7. Benbléi ccagok M3 ronyboro pacreopa

O6opyaoBanue: pacrsop xaopuia menu (11), konuentpupo-
BAaHHAA CONAHAA KHCA0TA, MOPOMIOK METH, B8 XHMHUYECKHX CTaKaua
(Ha 50 u 200 ma), npobupKa, LWITATHB C KOJbLOM, acOecTHPOBAHHAs
ceTKa, ropeska.

B crtakan Ha 50 ma HaaefiTe okoso 15 MJa roay6oio pacrsopa
xaopuaa mMend (I1) u npunefite kK Hemy 1 MJI KOHUEHTPHPOBAHHOM CO-
agHo#t kucjorwe. [Ipu 3ToM roayfas okpacka pacTBopa MepexofMt
B 3eqedyl. Jlo6aBbTe K MOJYYEHHOMY PAcTBOPY HEMHOTO NOPOLIKA
MeAH M Harpelite CTakaH cO CMecChblo Ha acOecTHPOBAHHON ceTKe 1o
kuneHua. Kunarurte 10 Tex mop, moKa UBeT XUAKOCTH He nepeljer
M3 3eJeHOr0 B IPA3HG-XKeJTbIH U HECKOJbKO Kanesib 3TOr0 PacTBopa,
NpUAWTHIX B MPOOGUPKY € BOIOM, nepecTanyT naBath rojyboe okpa-
HIHBaHHe:

CuCl, + Cu = 2CuCl

9 _
Cu*t 4 e~ = Cu™t | IIpouecc BoCCTAHOBJIEHHS
Cu—e =Cut [Ipouece OKHcIeHHUS

[To OKOHYAHMH peaKLHH BbiJeiiTe XHAKOCTb B CTaKaH C BOLOH.
O6pasosasmuiics xyopua meaH (1) Bhinanaer B Buae Gesloro ocaaka.

8. «30n0TON HOX»

O6opyaoBaHHue: Hachbillelt bl pacTBOP MEAHOI0 Kynopoca,
pacTtBOp cepHOH KHeaoThl (1:5), Xene3Hblit HOXK, HAaXAaYHasA 6ymara,
XHMHUUECKHE cTakad Ha 250 M.

B xumuueckuii crakad HaJjeiite 200 MJ1 KONLEHTPHPOBAHHOIO
(Jiydllie HACBILLEHHOTO) pacTBOpa MeoHOro Kynopoca H IHOLLKHCJTUTE
ero I mMa cepHoil KHCMOTB. XOPOLWIO MOYHCTHTE HOX naxjaunoi Oy-
Maroii (nocJe 4ero He JOTparuBaiiTech 10 NOBEPXHOCTH MeTalna Py
kaMu). OnycTuTe HOX Ha HECKOJbKO CeKyHA B pacTBOp MejHOro Ky-
1opoca, 3aTeM BBIHbTE €rao, ObICTPO CHOJOCHHTE BOAOH M cedyac XKe
Hacyxo nporpute noJoreniieM. Hox cTanoBuTCA «30J10TbIM» — OH
IOKDPBIICS POBHBIM OJecTAUM CJA0EM MeIH:

CuSQ, 4+ Fe = FeSO, 4 Cu
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9~ = Fe2+ | Tlporecc OKucC/aeHHs
ot [Tpouecc BOCCTAHOBJECHHS

léflz.{_ + 2¢” = Cu

f
g, «Crom» WCKp M3 THIR
|

- AHMUE: sceJie3Hblil THIE. b, TATHB C KOJABLOM, tdap-
’l(')B'IbHHK ropedka, JHCT Gymary, CTeKJIsHHAs nanoy-
OPOBbmmTf:);Oev'msa i apeBecHOro yras, CYXOH MeJKOKPHCTALIH-
ﬁié]&oﬁp%ep“{aHraHaT’KaﬂH-ﬂ. i 4 © emewsaiine
: oM JucTe Gyvard (Had Ha CcTeKse) TiaTesbHo ¢
Ha sue® 2J10UKOil WK lInaresnem paBHbIe KoJpuecta (1pumep-
CTeKémﬂlHognqa'ﬁﬂoﬁ JOKH) MOPOLIKOB )Kesie3a, NpeBecHoro yras
HO nO - o b ﬂ
N nepMaHriEilroa c;if‘,g nepeHecuTe B sKeJle3Hbll THre b, 3aKpenieHn-
»F(B)”(i;:;(pdpomm Tpey roJbHHKe, KOTOPbiH HaXOATCH Ha KoJble
o a. Harpeiite Turedb B MAaMEHH ropesku. Hepes nekoTopoe
];JpTearI:Bna: TUrS HAUHHAIOT pasJerTaTbes pacKajeHHbIC L{ac;ruq':m xe-
jeza B BHie CHONA HCKP. C nosiBJieHHEM HCKD FOpeJIKy Cule,'l)'E‘T 1o-
cTaBtrb. OnbT 3GdexrTHee npoBOIHTE B 3aTeMHEHHOM loMeuleHHH.
Kakne e peakilih MpoHCXoisaT B cmecu? ‘ '
1) Pasaoxenye nepMaHraHara Kajius ipH HarpeBaHHH:

9KMnO, = K,;MnO, + MnO, + Ot
Mn™ 4+ e = Mn°t
Mn’™* 4 3¢~ = Mn*t
20> —4e =0,

9) Cropaue yrisi B BbIIEJsOLICMCS KHCAOPOIE:
C + 0, = COxt
3) O6pasywiiuiics NpH ropeHnuH yris razoo6pa3iblil OKCHA yrae-

pona (1V) yeaekaer 3a co60il packajeHHble JacTHIb XeJ1e3a, KOTO-
pble cropainT B KHCJOPOALE:

3Fe + 202 - Fe304

O60pPY

'10. XumHueckur xameneox

O6opynosanue: pactBopbl NepMaHranara Kajms KMHO4,
cyabbuta Kaaus K,SO,, cepHOit KHCAOTbI, KOHLEHTPHPOBAHHDIH pac-
TBOp ruapokcuia kKaqauag KOH, Tpn udnupapa no 100 M, cTekjsH-
Has nanouka.

B tpu UMAHHIpa HaJjgelTe Ha '/, o6bema MAaJHHOBbLIA pacTBOp
NepManranara kaamsi. [1pu6asbre HEMHOTO B NEPBbiH URIHHAD pas-
Gasnennoit cepuoii KneaoTbl, B0 BTOPOH — BOAbL, @ B TpeTHit — KOH-
UEHrpHpoBanunii pacteop ruapokcnia kains. OKkpacka pacTBopoB
PH 5TOM He u3MmeHsieTcs. JloGaBbTe BO BCe LHJIHHIPBL 110 O MJ pac:
TBOPA cynbduta kamus W Xopowo NepemeliaiiTe CMeCH CTEKJIARHOM
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BaTh 0 TeX MOp, NOKA M3YMPYiHas 0KPACKa He NePeiieT B XKeqryy,
Eciau K XeaTOMy pacTBOPY HPHJNTH 2—3 MJ CCPHOR KHCAOTBL, T gy
npuobpetaer opaHXeBYIO OKPaCky.

Had.1ro1aeMbte B onbiTe npeppauienist 00bACHATCSA Caeayomy.
MH TIOCAE10BATENbHO 1POUCXOIAWHNMHE PeaxkUuUsIMH.

[Tpu geficTBHM WCTOUH HA pacTBop cydbdarta xpoma () sHayg.
Je BblMazaeT ocaaok ruipoxcuia xpoma (III):

Cr,(SO,); + 6NaOH = 2Cr(OH); 4 3N 2,80,
Cr3t 4+ 30H™ = Cr(OH),

I'napoxcua xpoMa (I11) amdorepen v B H30BITKe WEIOUH pacTBo-

psietcsi, o6pasys H3yMPyAHbH pactBop XpomuTa Harpus NaCrQ,
(von CrO3 sedsieHoro HBeta):

XpOMlinl B LIeJ0UNOMN cpeie lpH JeHdCTBMU CHelbHbBIX OKHCJWTe-
Jefl OKUCJAITCH B XpomMaThl. 2T0 [IpeBpalleHUC CONPOBOXI1aeTCcda

H3MeHeHHCM OKPACKM pacTsopa oT 3eqenoil ;10 xkeirtoit (nou CrOj~
JKesToro LBeTa):

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

[py neficTBUH KHCJOTH XPOMATBI [IPEBPALIANTCH B IHXPOMATH
(von Cr,02~ opaHxeBOro useray

2N32Cr04 + HQSO4 = N32CFQO7 + NaQSO; + HQO

14. CHHMK NepoOKCH] XPOMa

O60pyaoBaHHKE pacTBOPbl AMXPOMATA KaJjtuf K,Cr,0;, cep-
HO#l KHCAOTbl, 3%-Hbil PacTBOP MCPOKCHAA BOAOPOA, ANITH/OBbIH
3¢hHp, npoOHpKa, NHNETKA.

Haunefite B npo6yipky no 1—2 ma mepoxkcuaa Bojopoida H pas-
GapieHHoil cepHoil KMcaoThl. Jlo6aBbTe K nogydenHoii cmecu 0,5 Ma
AH3THJIOBOTO 3QUpPa U HECKOJbKO Kanedb (NHIeTKOH) AMXxpoMara Ka-
ausi. Toruac o6pasyercss nepokcen xpoma CrQO; cuHero uBeTa, KOTO-
pBlif 1IpH OCTOPOXHOM B306aThiBaHUK aicopOupyeTcsi SHUPOM:

KoCr,0; 4 4H,0, + Hy,S0, = 2CrO; + K,SO; + 5H,0

DdupHBIHA cJI0H OKpallUBaeTCs B MHTEHCHBHO-cHunil uset. [TocTe-
NEeHHO CHHAS OKpackKa ociabeBaeT, H BOHbIA CJ0H OKpalu¥BaeTCs
B 3eJleHblfl LiBET, TAK KaKk B PacTBOpe MEPOKCHI XpoMa HeyCcTOHUHUB
W MOCTeNeHHO paadaraetcd ¢ obpasoBaHHeM OKCHila XpoMa (I11)
H KHCJopoaa:

@)
4 |
o” i
O

o

N s
| ———> 2Cn03+70,
o
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5 oGpa3oBaHHs nepoKCHAA XpoMa HacTo 110J1b3YI0TCS
el
peakut pokchia BoAOpOAaA.

st OTKPBITH ne

15. KpacHbif pagxpomart (nepxpomart) Kanus
panue 30%-ublil H 3%-Hblii pacTBOPbl MEPOKCH1A
O60py£(L)g/-Hblﬁ pacTBOp THIPOKCHIA Kaju, XpoMat Kamaus

BOZOPOLS ° OCOJ'[b) pacTBOP CepHOM KHCJIOTEL COHPT, JA3THJOBBIH

KoCrGs (nyaﬂa}oma;q cMmech (Jen H NaCl), koHnueckas konba Ha

aHb, oxnaﬁi}m wuauinp Ha 100 Ma, cTek/asHAas najodyka, cTYynKa,

100 b MEE)OXHQP?I, npobupka, daulka (KpHCTAAH3aTOP). ‘ _

BOp O o ecKyto KoaOy ¢ 60 M 39, -1oro pacTsopa MepoKCcuHia Bo
b KOH”:tﬁaB}i]gTe 5 ma ero 30%-HOro pacTBopa H 5 Ma THIPOKCHAA

oo n]p ecTuTe KO0JOOUKY B U3LUIKY C oxJaxialwuleii cMechblo H,

K cTeKJSHHOH NaJouKof, Jdaiite XKHIAKOCTH 3aTBepIeTh.

nomemﬁ:feﬂ konOy H3 OXJaIHTEJIbHOH CMeCH, n06aBbTe K peakKnHOH-

l:(?;J;Aeacce 5  TOHKO pacTepToro (B CTyMKe) XpoMara Kill}‘[elilﬂ”: Bl-el(a)ilf
norpy3HTe KoJAGYy B OXJajuTe]bHyio CMECH (no 3aBepﬂ Maccapcm_
uun). Uepes 2 U peaxlHs 3aKaHYMBaercs, peaKUHOHHA

HOBHTCSI JKHAKOH, M M3 He€ BbINAAAIOT KpacHO-Oypbie KpHCTAJLIBL
2K,CrO, + 7H,0 + 2KOH = 2K,CrOg + 8H,0
CrO¥~ —T7e~ +80H™ = CrOf +4H,0 | 2

H,0, + 2¢~ + oH* = 2H,0 7

Bpinapline KPHCTaJJibl OT(pHﬂbTPyﬁTe Ha BopoHKe Droxnepa,
npomoiiTe CcHavaJa XOJOZHOH BOAOH, a 3aTeM MO0CJeN0oBAaTeIbHO
cnuprTom u 3upoM. BricyiunTe KpHCTAIbI Ha JHCTax Q)H.HbTPOBaélb:
vofi 6ymaru. [losiydennbid Haaxpomar KaJiisi npeincrasisier coOOH
KpacHBble OKTa3pHUYECKHE KPHCTAIbI KpacHo-6yporo uBeTa, yCTOoH-
YHBble Ha BO3LYXeE.

Hecko/bko KpHCTA/JHKOB PacTBOpHTE B BOLE H nobaBbTe K pac-
TBOPY HEMHOr0 CepHOil KHCaOThi. PacTBOp npuoGpeTaer CHHION
OKPAacKy, GbICTPO NEPeXOAslLYl0 B 3eJeHYl, TaK Kak 06p3a_3yeTCﬂ
cB060Has HAAXPOMOBAs KHCJOTa, COAepKallas HOHDbI (33_{08 cuHe-
ro iBera, GLICTPO BOCCTAHABJMBAKOLUIHECS B HOHbBI Cr*t 3ejieHoro
uBeTa.

16. «CuHMi nenen» (reHapoBa CMHb)

O6opynoBanue: KOHIEHTPHPOBaHIIbIH pacTBOP cyabdara
AJIOMHHHUSA, PacTBOP HUTpaTa K006a/bTa, (GUITPOBAJbHAS 6ymara,
bapdoposbiii THresek, WTaTHB ¢ KOMbLOM, happopoBbiil TPEYrob:
HUK, THrejibHbie wIMMUbl, Jy4YHHKa, TOpesKa.

CepHnTe HeGoabIIOH KycoueK (HJIbTPOBAJIBHOM 6ymMaru B Xry-
THK, CMOUHTE €r0 HeCKOJAbKHMH KallsIMH KOHUeHTPHPOBAHHOIO pac-
TBOPA COMM aMoMUHMs 1 1—2 KalAsiMH pacTBOpa HHIPaTa KoGallb-
Ta. 3aXBaTUTe KIYTHK THUreJbHBIMH WMIILAMH H BBICYLIHTE, AEPKA
BLICOKO Hajl milamMeHeM ropesiKH. [10;I0XKHTe XKIYTHK B CyXOHM THIE
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JeK, 3akperlieHHbii B GapdopoBbiii  TpeyroJbHUK, NoMel ey,
B KO.1bLO wtaThBa. [1o10KTrUTe XKPYTHK JIVIHHKON M no.nyqemwpX
304y CHJbHO TIPOKATIHTEe B lJaMeld FOPCJKH: o

2C0 (NOy)y = 2C00 + 4NO,t + On4
AL, (SO,) = ALO, + 3S0,

Ha nune rurenbka ofpasyercs cubsisi Macca — «iened» (Tenapo.
Ba cuHb). ITo XUMHYECKOMY COCTABY TeHapoBa CHIlb npeicrasaser
coboit asomunatr kobaawvra Co (AlO,),, obpasyowniics NPH Harpe-
BAHMUIL

CoO + ALO, = Co (AlO,),

B AHAJIVTHUCCKON XMMHIL ITON peakiueil noab3yioTes o OTK b}
THs KaThoHa AT,

17. CuHTe3 manaxmura

O6Gopyaosaunmne: anerar mean Cu(CH,COO), - H,0, Kapbo-
Har Kadus, ABa XMMHYecKHX crakada (Ha 200 u 500 ma), BOPOHKa
AJ17 OTCACBIBAHNS, CTCKIAHHAS Najiouka, GapdopoBas uaika, Bech
H pasHoBeCkl, WITATHB C KOJAbLOM, acOecTHPOBAHIIASE CeTKa, Fope.iKa.

Buauase cieayer HpHroToBHIb HCXolHHe PACTBOPbLL alleTaTa Me-
aH ¥ Kapbounata Kagaus. Il1s storo oTBecbTe 15 r auerara e, ne-
petnecute B cTakan Ha 200 Ma » pacTBOpHTe, MOMCIIKBAS CTCKJSH-
noii naqoukoit, 8 100 ma Boaws. B crakaume na 500 ma pactBopute
7,4 r kapboHata Kaaus B 125 MJ BOIbI

BuieliTe (1pu noMelunBaHuy CTeKASTHHON NANOUKO#) pacrteop aue-
Tata MeIH B pactBop KapOoHaTa KajMsi M Harpefite NOJYUCHHYIO
CcMeCh )Ha ac6ectuposannoii cetke a0 100 °C (nas 3asepuenus pe-
aKiuu):

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

O6pa3syetcsi 3eqeHOBATHIE  0CanoK ruapokcokapbonata MeaH
(CuOH),CO; nan CuCOy - Cu (OH), (manaxut). Ocanok npomoiTe
ropaued Bojao# dekanTalliell, ICPEHECHTE Ha (GHJALTP BOPOHKH L5
OTCACBIBAHHS H NPOMOHTe MO BAKYyMOM. 3aTeM IOPOILOK MaJjaxH-
Ta nepenecute B GapdopoBYI0 YAIIKY W BHICYHIHTE B CYHIHJIbHOM
wkady upn temneparype ~ 120 °C. TloayueHnblii B onniTe mMadaa-
XHT — MOPOLIOK KPACHBOr0 3eACHOr0 1BeTa. Ero MOMKHO HCIOJb30-
BaTb AJIS1 M3YUYCHHUS1 peakuuil pasjoxenus B VII kmacce nau npuro-
TOBHTb CaJIATHOTO LBeTa KPaCKy, ecam pacrepeTh ero ¢ oJHGMOH.

Xil. SNEKTPOXMMMUYECKHME NMPOLLECCHI

9.'1(-3KTPOXHMHH — pPasnet XuMHHd, B KOTOPOM H3Y4alTCs XHMHYE-
CKHE HPOLeCChl, CBSA3aHHbI€ ¢ BOSHHKHOBEHHEM 3JICKTPpHYECKOro TOKa
60 BEIZBAHHDIE HM.
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aboTe C HCTOUHHKAMU
a (6aTapeﬂMH. AKKYMYJSTO-

g Takxe € BMHPHMHTG.:[H-
am{)‘empuqecuoro Toka pas-

- Hal;r:x cneteN HeoOX01HMO Co-
Huqo:la"rb BC€ mMephbl l]pe.'.lOCTO-
&;.Homn‘ yKasaHibie B HMHCT-
SK\UHHX no 9KC[L’I}'HT3[IIH’I l'lpH-
p)

60pOB.

4. Xumuueckas peaKyms — uc-
" JOUHMK 3NEKTPHYECKOro TOKa

OGopyioBanic: 1Ba XH-
MHUECKHX CTaKaHa. MmelHas i
LHKOBAST TIACTHHKH, U-o0pas-
nas TpyOKa, BOJILTMCTD. 1' M
pacTBOPbI cvabara mMeln, Cy.b-
¢daTta UMHKA H XJA0PH1a Kadus. _

CoGepute npubop COracHo PHCYHKY 19. Ias storo B cm&a
Hbl HaJelTe pacTBopbl cydbdara mend M cydibdaTa LHHKA JI0 O/1H-
nakosoro yposusi. U-o6pasuyto TpyOKy HaNOIHMTE PACTBOPOM XJ0-
puaa kaaus. OJHO KoJeHO ILIOTHO 3akpouTte H Tp)’GK'Y ' e-
peBepHUTE BHW3 OTBCPCTHSIMH, OCTOPOXKHO IOrpyxas B cTaKa-
HLI € pdacTBOpaMM cojiefi MelHM K [HMHKA Tak, ytoObl B TpyOke
He 0KAa3aJcs BO3AyIWHbIE nyspiph. Ona BMecTe € pacTBOpoM
XnOpHAa KaHsi Oy1eT BHIIOJNHATL POJIb IEKTPOJUTHICCKOTO Kloda.

Jlance B pacTBOp cyAbhdaTa MeaHn HOTPY3HTe MEAHYIO [LIACTHHKY,
COENMHENHYIO ¢ FraJbBAHOMCTPOM, a4 B PacTBOp Cy/ibhara LHHKA
LHHKOBYIO MJAACTHHKY. TOMXE COEAHHCHHYIO ¢ rajlbBAHOMETPOM. Or-
K/JOHNCHHE CTPCJIKH TajibBalloMCTpa yKasbiRaeT Ha 1ajHiuc TOKd
B Uenu.

Iocsie nab.umo.laemoro sddekta yuaumMcs MOXHo 3a1aTb BO-
HPOCHE TOUCMY OTKJOHWAACH CTpesika rajgbsaHomerpa? 'lto nociy-
KU NPUUHHON 0GpasoBanus saekTpuueckoro Toka? Kakosa cxema
MeANO-uHHKOBUrO 3jeMeHTa? O6bscHeHne HaONI0/12EMOI0 SBJCHHS
LeXeCo0OPA3HO HAYATL ¢ COCTABJACHUS SJMEKTPOXHMHUECKOH CXeMbl,
OOPATUR BUUMaHHe HA a3BAHHE AHONA M KATOAA B rajlbBaHMUECKHX
ddementax. Ecau B rajbBaHHUECKOM 3JeMeHTe alio10M Ha3biBaloT
SJEKTPOA, 3aPSIKeHHbIH OTPUIATCABHO, & KATOLOM — HOJOXKHUTEb-
HO, 10 B aKKyMyJisiTopax, Garapesix, MCTOYHIIKAX HOCTOSHHOTO TOKa
4HOA BCEria HoJOMHUTEJqbHDIE, a KaTol OTPHIATEJdbHbI.

DIEKTPOXHMHIECKas cXeMa raJbBallHuecKoro sjeMenTa:

Puc. 19. McaHO-UMHKORME ranhBaHuye-
CKHI 3.1€MEHT

1
avoa (—) Zn/ZnSO,||CuS0O,/Cu (4) karol
!

Ha { ﬁ pMe
H B )Oﬂee COKpa”Le”HO Cp() : 7
3



1 }
A (—) Zn/Zn*t|Cu?**/Cu (4+) K
I

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

2. TaneBaHOMETP YKa3LIBAaeT Ha KOPPO3MIO )Kele3a

O6opyaosaunue: U-o6pasnasa TpyOka, rpaduToBbli saekt-
poi (or Garaped KapMaHHOro (oHaps), XKejle3Has NJAaCTHHKa
(rBo3ab), MenHas NpPoBOJioKa, raivBaHomerp, 0,1 H. pacTBop coag-
HOH KucaoThl, 10%-Hbll pacTBOp (GeppUIMAHKIA KaJus.

Ykpenute U-o6pasuylo TpyOKy B 3a)KMMe HITATHBA H HAMOJIHUTe
ee Ha °/, o6beMa pacTBOPOM COJSTHOM KHCJOTB. B Kodeno U-o6paaz-
Hofi TpyOku 6e3 rasooTBogHOro TyOyJyca 1o0aBbTe K DPACTBOPY KHC-
JIOTbl HECKOJIbKO Kaneldb pacTBopa (eppHLUHAaHW1a KaJlUus U BCTABb-
Te eJe3Hbl 3JIEKTPOJ, COeAMHEHHBIH ¢ rajbpaHoMeTpoM. B apyroe
KoJienl0 BCTaBbTe rpadHTOBBIA 3JEKTPOA, TaKKe COeAMHEHHBIH ¢
ranssanoMetpoM (puc. 20). Crtpeska rajbBaHOMETPA OTKJOHSETCS.
CulejloBaTesIbHO, N0 MEAHOH MPOBOJOKe MOLIE 3JEKTPHYECKHH TOK
OT eJe3Horo sJjekTpoaa (aHoia) K rpaguTOBOMY 3JeKTpoly (kKa-
toay). [1pu 3TOM XeJle3HbIH 3JIEKTPOA paspyuiaercs:

Fe — 2¢— = Fe?*

Ha rpa¢utoBoM 3JeKTpole cOOHpalOTCs Ny3bipbKH razoobpas-
HOro BOZOPOA.

B JaHHOM CJydyae MPOMCXOAMT 3JeKTPOXHMHUECKHH npouecc —
KOPPO3Us ¥eJie3a B KMCJOii Cpeje B KOHTAKTe ¢ HHeP IHbIM rpaduro-
BbIM 3JekTpoaoM. Koppoaus xejiesa NOATBEPXKAaeTCs NOABJIECHUEM
XapakTepHO#l CUHEH OKpacKM TYpPHOYJIeBOH CHMHH:

8Fe™ + 2 [Fe (CN);] ™~ = Feg[Fe (CN)]» 4

SJ]EKFPOXHMH‘IQCKHH cXeMa rajlbBaHHyeCKolro aJleMeHTa H 3JAeKT-
POHHbIe MpOLeCChl HA 2JIEKTpOoaax:

[ i
A (—) Fe/Fe**[[H* 4 CI/C (+) K
0

Ha aHone: Ha kartoae:
Fe — 2¢— = Fe?* 2H* 4 2¢~ =H,
Cymmaphsbiil mpotecc:
Fe 4+ 2HT = Fe** + H,
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3 KoHTaKTBls KOHTAKTbI...

O6opyaoBaHHE cremgm—
v6ouKa IMaMeTpoM o-—

nas TFc)ervTaﬂ nos yraom 70—
Soi:’{bgi)nc. 91), MeaHas W ATOMH-

a5 MPOBOJIOYKH ¥ LUHHKOBASR
Hue cBoBGoIHO BXOAALAS
nos10CK 2 6ouky, 0,2 H.
g CTEKNAHBYIO TPY f)“ Yy Us
pacTBOp CEpHOH hI/I(_.,"IOTGbI. .

10T ONBIT And OJIbLIOH
a4y IHTOPUHA HYXKHO JIeMOHCTPHPO-
BATh, MCIOJB3YS MPOCKLHOHHYIO
annapatypy- CTekJSAHHYID Tpy-
Gouky HANOJHHTE pACTBOPOM
cepHOH KHCJOTBL. B 02HO KOJEHO
Tpy6OUKH TOMECTHTE LHUHKOBYIO
[ACTHHKY: IDOMCXONUT BbiiejeHHe BOJIOPOIA, HO O4eHb MEIIEHHOE.
Bo BTOPOE KOJIEHO TpYGOUKH BBELHTE MEIHYIO NPOBOMOUKY TaK, 4TO-
6L OHA conphkacajach ¢ IMHKOBOM. Toryac ke HauHHAeTCH SHEp-
"HUHOe BBIeJIEeHME BOROPOLA C MOBEPXHOCTH MEIHOW MPOBOJIOHKH.

Ecay BMECTO MefHOH MPOBOJNOYKM BCTaBUTh aJIOMHHHEBYIO, TO
BOZIOPOJ HAUHET BBIAGSTHCA C LMHKOBOH IOJOCKH, HO SHEPIHUMCE,
yeM B HlepBOM cayuae. [IpH 3amene anlOMHHUEBOH NMPOBOJOHKHM Ha
MeIHYl0 BONOPOJ ONSATH HAYHET BBIAJAATBCS C MEH. Ecmu xe
y6paTh LMHKOBYI0 MOJIOCKY, TO BbIie/I€HHe BO10POAA C MENH NPEKpa-
1aeTcs.

1o XONy OMBITOB HJIH B KOHLIE MX YYallUMCA MOXHO NMPEAJIOXHTE
BOMPOCH W 331 aHus:

I. Yem 06BACHUTH, YTO NPH KOHTZKTE LMHKA C MEeAbIO BOAOPOA
Bble/sieTCsi Ha MeLHOi MpPOBOJIOKE?

Puc. 20. Kopposus xenesa

Zn.

Puc. 21 KoHTakThi Me1aJJioB B KHCJOH Cpejie
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2. Kako# METAIN  SIB.IseTey
a1010M, a KAKOW KaTo10M B og.
pa3oBABLICHCS  TabBaHHuecKoj
nape?

3. HTo 1IPONCXOINT ¢ aHp0y
H C KaToIoM HPH HX KOHrakfe
B kHc.00i cpeae?

4. Kaxas ranbBaHuucckag
napa o0pasoBa.’gack BO BTOpoy
¢/1V42C H Kakoil MeTaJll sBiser-
cqd aHo10M?

5. CocraBnte cXeMbl radby-
HUYECKHX Map U 3JICKTPOHHBle
VpaBileHHsa HIPOLECCOB Ha aHode
M Karoze.

Cxevibl 06pa3oBaBLIHxcs
ranbBalliuecKHX nap:

1} A(—=)Zn/H,S0,/Cu(+)K

Puc. 22. Dackrpoana xaopuia ogaona

Ha aHoze: Ha xatozae:

Zn—2¢ =Zn*" 2H* 4-2¢—=H,

2) A(—)Al/H,SO,/Zn(4) K

Ha anope: Ha kaioze:

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

O6opyid0BaHUe: 3JICKTPOIH3ED C YTOJbHBIMH 3.J€KTP0IaMH
(puc. 22), ucTouHKMK nocrtostHHoro roxa, 0,5 H. pacTsop XdopHia
ososa (II), 0.1 H. pacTBOp HoIMI1a KaJjHgd, CMCLIAHHOTO CO CBEXC-
NPHUFOTOBJCHHBIM KPAXMaJblibiM PacTBOPOM, HJIH HOJLOKPAXMaJbHas
Oy mara.

DACKTPOAH3Ep HANOJHUTC PACTBOPOM xJopHaa oJjoba. Berasbre
B 00a xosgcha U-o6pasnoll rpyCKH yroJbHble 3,jCKTPOIAbI # HpHCCE-
TMHHTE HX K HCTOMIHKY MOCTOSHHOTO TOKA TaK, 4ToObI anoiom (—)
6Ll YroJibHbli 3JEKTPOA, HAXOASLIHACA B KoJeHe C l‘a300~TBOJHH“
TvOysycom. [Tocse BxIIOUEHUS MCTOYHHKA ToKa deped 4—O MUH H2
Karoae mosipaTes GJecrsulde KPUCTANIUKH MeTaJLTHYeCcKoro 0.1084,
a ua aHole Gyier coGHpaTbCsi CBOGOIHBIH XJ0p. BbracagmoiuHics
XJ0p 0GHApYXMHBAETCH C IOMOIIBIO MO0KpAaXMaJbliol Oymari; Tak
Kax XJOp BbITECHUT M3 MOAMIA Ka.hg cBoCoIHbIf HOT1, TO OH OKpa-
CHT KpaxmaJJ B CHHHH uBCT:

9KI 4 Cl, = I, + 2KClI

' McTouHHKOM MOCTOSHIIONO TOKA MOFYT CilyKH b Garapeiiki, aKKy Myas10pbt u.u‘u
BLIMPSMHTENH PA3JIHUHBIX CHCTEM, 1al0liHe HANMpPAKenHe o1 4 10 20 B. V.yofiee peero
HCNONL3OBATL, BblupaMHTeah BC-24 M.

%

Cxema 3JCKTpOIH3A:
K(—) SnCl, (+)A
_Sn*42C1

gnt4 20 = Sn 2CI—— 2¢— = Cl,

5. PactBOp M ManNMHOBLIM, M enTbIH

OGopyAOBaHIE SMEKTPOIHIEP C yTOIbHBIMI DIEKTPOLAMH
(¢M. pHC. 23). MCTOUHHK MOCTOARHOTO TOKa, 0.1 H. pacrBop Ho1M1a
kansi, pacTsop (enouprasenna.

HanogHHTe 3JCKTPOJAH3Ep PACTBOPOM HOIM1A Kajusl, K KOTOPO-
wy aobapbTe 3—4 Kanau pactsopa denoadragcuna. BetasbTe
B 06a KOJIEHA 2JACKTPOJH3epa YTodbHble 3.1eKTPOIbl I NPHCOCIHIUTE
WX K HCTOUHHKY MOCTOSHHOTO ToKa. Yepes HEKOTOpOe BpeMs B 30He
anoia PHCTBOP CTAHOBMTCS KeITBIM, a4 B 30HC Karoia — Ma’dHHO-
BBIM, M BLUIRASIIOTCS Ny3bipbKH Ta3a. OKpacKa pacreopoB Ha GesioM
hOHC CTAHOBHTCS 32MCTHOM, €CJIH BbIHYTh 3J@KTPO/bI U3 3I€KTPUTH-
zepa. Tlonemy pacTBOp B 30He KaTo1a HPHIIS] MAJHHOBYIO OKPACKy,
a B 30He aHoga — XKeNaTyw?

Cxema 2JIeKTpoaM3a PacTBopa coJiH:

K(—) Kl (+)A
Ha xavoae: +H Ha anoze:
9H,0 42~ =H, 42011~ K! 41— ol —2¢ =,
1,0=H*"4+0I1~

Haxonupinnecs B 30He kaTo01a THIPOKCHI-HOHBI OKPaUWHBAIOT

denondranenn B MadarHoBbIH LBeT. B 30He ano1a POHCXOAMT OKHC-
JIEHHE HOHOB HO1a A0 MOJEKY-

A9pHoro uopa, KoTopbii oKkpa-
UIHBAeT pacTBOp HoIMAa KaJdus
B XKQJATLIE 1BeT.

6. PactRop w kpacuwiii, # cuumi

Obopviosanme wmerou-
HUK ToKag, BNEKTPOIUIEP ¢ JieK-
TPOAaMu U3 nepxascroulcii cTa-
:g;g?:- 24) (ocTaTku 3aeKTpo-
Hbe op ;;Z%KTROCBaEKH, OUHILCH-
CYSbdara :OL.d). 05 n. pacrsop
TbaJle()l‘o ra?p”ﬂ’ PacTBop Hew-

JaKmMyca.
TBOE :\";'GKTPOJIHSGP HaneiiTe pac-
Viibdara Hatpus, 106aBuB Puc. 23. DneKTPOIH3 BOIbI
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B HEro pacTBop GHONCTOBOTO NAKMYCA 10 32METHOH €ro oKpacky Ha
Genom Qore. BeTaBbre 7€KTPOLbI B 3NEKTPOIHU3ED, MOTPYsup gy
B pactop. [Tocae BKIIOYEHHS HCTOYHMKA TOKA 4epe3 5—6 Muy y,.
OJ10.1aeTCs BbIICJIEHHE HY3bIPbKOB rasa Ha 3J€KTPOI4X H NPoKcxo.
IUT W3MeHCHHe OKPACKH J4akMyCca B 30HAX KaToia W anoia.

[Tepex 06BbsicHeHUEM ONBITA MOXHO 1P IAOKATHL YYAUHMCS (.
BETHTb HA BOMPOCHL:

1. Onpenenure 10 HM3MEHEHUKD OKPACKH JaKMYCa, KakoH p3
JAEKTPOAOB SBJSETCS KATOLOM, d KakOi aHoloMm.

2. Wamennrtes M abCOSIOTHOE KOJWYECTBO COJLL B pacTBope
B pe3yJbTare JEKrpoJH3a’

Cxema 3JleXTpoJau3a pacTBopa cviabdaTa HaTpHS:

K (—) Na, SO, A(+)

Ha xaroze: 2Nat+4+S0?~ Ha anoxe:
t 11,0 t
9H,0+2~ —=H,+20H~  2H,0—4e - —4H+ 40,

Ha xartoie npoucxoauT BOCCTAHOBJEHHE MOJEKYJ BOLbI 10 C¢BO-
OGOJHOTO BOJOPOAA, 4 HAKONHBINKMCCS FHAPOKCHA-HOHBI CO3JAI0T Ille-
JOYHYI cpedy, B KOTOpPOH JlakMyC OKpalluBaeTcs B cHHHMEI uBeT. Ha
aHole e o6pazyeTcss KMCIAOPOM, a8 KATHOHBI BOJIOPOAA CO3LAIOT KHC-
JIYIO cpepy, OTYero JakMyC OKpauluBaeTcss B KpacHbli Lver. Takum
00pa3oM, NIpH 3NeKTPOAU3e PACTBOPA CyJab(aTa HATPHS MPOUCKOIHT
pasyioXeHue BOIBL.

Ec/iu 3TOT OMBIT HPOBECTH B JEKTPOJNU3CPE, B KOTOPOM rasbl Co-
GUpanTcs B OIOPETKY WM MPOOUPKH, TO €ro MOXXHO HCHNO/1b30BaTh
Ha ypokax B VIII knacce, Ho yxxe 6e3 0OBbSCHEHUS C NO3UUHA 3JCKT-
POXHEMHUH.

Xiil. OBEMHbIM AHANM3

KoJsnyecTBeHHOe onpegesiCHHE BeuleCcTBA MOXHO OCYULCCIBHTE
npH TOYHOM H3MepeHUHM 06bLeMOB pearupyloltux pacTBopop. [1pu
061LEMHOM aHaJH3e H3MeDPSIOT 00BeM 3aTPayeHIloro Ha PeakiHuio pe-
AKTHBA, KOHLEHTPANHS HJAU THTP KOTOPOro M3BeCTHH. B ocHoBe 00D
eMIIbIX OllpefeJICEHH JICKHUT THTPOBaHHC.

CyliecTByeT HECKOMBKO MeT010B 06bevroro anaauza. B sannva-
TeJbHbIX ONbITAX yU4aIlHecsi 03HAKOMSITCSH C METOI0M HeHATpaJin3aumy
M nepmadranaromerpueir. Meron HediTpadu3auuu 1103B0Js€T NPOBO-
IUTb KOTHYeCTBEHHOE OMpCaeieHue CodepXKaHus B PacTBOpe KHCIO:
TH WK Uleo4u. [Ipu nepMaHranaToOMeTPHH HCMOJNb3YIOTCS OKHC/IH:
TesibHbIe CBOHCTBA HepMalranata xagaus (00bPHO B KHCJO#H cpene)

YenewHsoe 1 CO3HATENLHOC BHINOJHEHHE 3AHMMATCAbHBIX ONBITOE
110 06 beMHOMY AHAJH3Y BO3MOXNO FOJbKO MOCJAe COOTBCTCTBYIOLEY
TEOPETHUCCKON MOATOTOBKHU. YUallluXes [YXKHO 03HAKOMHTH C HEKO:
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. pazfenaMu Kypca XHMUH, OTCYTCIBYOUIMMH B IWWKOJBHOH
TopbiMH pe Crojla cJeiyeT OTHeCTH 3KBHBaJIeHTbl, HAXOXKIEHHE 3K-
ﬂP“FPaMMa '3J1‘emema W CJOXKHOFO BCILECTBA (KHCJOTHl, OCHOBAHMUS,
BHBaJlGH:;)MaﬂbHQCTb H THTP pPacTBOpa, COOTHOUIEHHe MEXAY 00b-
conu). ':l IHopMajleOCTﬂM” pearupyioullx pacTBopoB. D1H BONPOCH
eMﬁM;anuBa*OTCH B JI000M yuyeOGHHKC XHMHW BbICLUeH MIKOJIbL.

aclc—lcoé'xomiMO TAKXC HayYHTb yyaulMxcsl HpOCTeHILMM XHMHUe-
cRUM OnepalHsaM (B3BeliMBaHHe, onpeledeHHe 06beMa pactBopa

¢ moMolilbio OOpeTKH H IHTIE TKH).

4. OKpacka rnaBHeALWMX MHOMKATOPOR

OGopyLoBaHHe PACTBOPbl HHAHKATOPOB JIAKMYCa, Me1uJo-
BOFO OpalNKeBporo Genondragensa, 1 H. pacTBopbl consaHol KHCJO-
Thl W THAPOKCHIA HATPHA, TPH XMMHHYECKHX CTAKaHa.

B Tpu XHMHUYECKHX CTaKaHa HaJleHnTe Ha /4 ¥X 06beMa IUCTHJH-
pOBaHHOH BOJLbI. JdoGaBbTe B Kam bl U3 HHX MO HeCKOMbKY MHJJH-
JUTPOB PAacTBOPA OIHOTO H3 HHIHKATOPOB (JIaKMyCa, MeTHIOBOrO
opankKeBoro, QeHoJNGTaNenHa). O6paTHTe BHHMAHHE yYalllUXCS Ha
OKpACKy MHIAHKATOPOB B HeHTpanbHoil cpene. [Ipuaeiite Bo Bee cTa-
xaubl 1o 20 mMa pacTBOpa ruipokcuna narpusa. Oxpacka MIJLHKATO-
pOB M3MCHHTCSE H CTAHCT COOTBETCTBEHHO CHHeH, KenToH M MaJlHHO-
BOIL. 34TCM B Ka Kbl U3 CTaKAaHOB n00aBbTe (M0 KaMJsM OPH nome-
LIUBAIUY CTEKJSTHHOH MaJoYKOH) CONAHYK KHCJIOTY 10 U3MEHCHHHA
OKpacKH HHAMKaTopa. B KHcJo#l cpefle 1akMycC CTaleT KPACHLIM, Me-
THJIOBBIEL OpaHXKeBblil — TeMI0-PO30BLIM, a peHoapTaNeHn obecBe-
THTCS.

Pesyabrathl onvita uesecoobpasHo 3anucartb B raGauny:

LineT un1dKaTopa B pacTBOpax
Hassanue unankaropa

Heﬁ‘l‘pa-‘]hIIUM KHCACM WeAoHNnoM

Jlakmyc
MeThioBsift oparxesmil
Penond asenn

ITH KPACOUIIbIE OMBITHI He TONBKO HAIOMIISIT yuamumcs o6 okpac-
l;iHFeJ:{a”!zieﬁnmx HHAMKATOPOB, HO H NOMOIYT YACHWIb MPHYHUHY H3-
o HX OKpackKH B pasiuyHblX cpeaax. Bce 310 nmoHamobutcs

P¥ liposenenun onvitos 1o 06BbeMIIOMY ananu3y.

2, Bonwe6ipie NanoyYyku

O 6 o] p \
JISTHH bl e pr
PaCTBQPH

AOBauue: TPH XMMHYECKUX CTAaKaHa, ABe TOHKHE CTCK-
Goukw (nasouxu), ne NPOGUPKH, HITATHR AJ9 NPOBHPOK,
Jlakmyca, MeTusoBOro opamkeBoro u GeHoJdTalaenna,
H. pactBopp, »

Pbl COJISTHOM KHCJOTLI M I'MAPOKCHIA HATPHSA.
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Tpu XHMHUECKHX CTAKaHA HallOTIHTC PacTBOPAMU JaKMyca, ye.
THJOBOTO OPAHXKCBOro H (enoadraicuina HpHMCPHO Ha 4/, 06 heMy
B ;B¢ 1IPOOHPKH 11a¢H TC PACTBOPbI CONSHOR KHCTOTh H PHIPOKCHag
Harpus.

B 0aHY H3 CTCKJIsIHHBIX TpYGouex HaGepuTe H3 NPOOHUDKH (Hesa-
METHO 14151 YUYAILHXCS) pAaCcTBOP MMIAPOKCHIA Harpus. st 3Toro ony-
cThre TPYGOUKY B PACTBOP [IEMNOUH M 3aKPOHTE CC YKA3ATelNbHbiy
madbliem (puc. 24), a 3ateM wblibie K3 pactsopa. Ilepemenaiite sroj
rpyOOUKOH MHAKOCTH BO BCeX €TaKaHaX, He3aMeTHO BLLTHBAS Kax-
bl pas M3 1ce HeOUIBIIOE KOMHUYCCTBO pactBopa (OhlcTpo npunon-
HHMas H onyckas nageu). LlBeT XHIKOCTH B CTaKaHaX H3MCHHTCS.
3atem HalGepuTe rakiiM e crocofoM KHCIOTY BO BTOPVIO IpYGouky
W iepeMennaiite €1 KHIKOCTH B cTakanax. Okpacka HHAHKATOPOR
ousTL pe3ako u3MeHuTcs. ONbIT J1eMOHNCTPUPYIOT Kaxk HHTEPCCHBIR
GOKVC RN Kak BOIPOC-3a1a4y Ha XIMINCCKOR BHKTOPHHe. Ero
MOKHO HCOAHOKPATHO MNOBTOPATh, €CJIH YYACTHHUKH BUKTODHHbBI 3a-
TPYAHAITCH OCBACHHTL NPHUYHHY M3MCHEHUS OKPaCKH.

3. MugMKaTop nomoraeT yCTaHOBHTL KOHell
peaKyMM HeHTpanu3ayHM M onpepenuTb
KOHLeHTPaLHIO PACTBOPA CONSHOH KMUCAOTHI

OGopyaosaHne: GlopeTka, nunerka Ha 10 M, Tpn KoHHue-
CKMe KO0JGOUKH. CTeKJIAHHAA BOpoONKa, Kedesubli wratus, 0.1 H.
pACTBOP COMSIHON KUCaoThl, ruTpoBannbiii 0,02 H. pacTBop rHIAPOKCi-
L2 HaTpusa. 3akpenite GIOpeTKy B Jiallke LITATHBA W HAlEHhTE Ha
Hee BOPOHKY.

3allofBuTe OIOPCTKY (BMecTe € HAaKOHEWIIHMKOM) THTPOBaHIIBIM
PacTBOPOM THIPOKCHIA HaTpHs. YCraHosuTe YpOBeHb YKH1KOCTH
B GIOpeTKe Ha 1IN.1eBOM JI€JIeHHW H CHHMIITe BODOHKY.

HaGepute nunerkoin 10 mu uccaeayemoro (0,1 u.) pacTtBOp2
COJSTHO  KHCJIOThl, TNepeHecHTe
€ro B UHCTVI KONHYeCKylo Ko.-
6ouky, 100aBbTeé B Hero 2—
3 Kaniu pactBopa deroddTale-
itHa. lloaseante Ko0.4G0u4KRy €
pacrBopov KHCJOTBH! 1101 HAKO-
HeUHWK GIOperk®n H TNOLJOXKHTE
1o Hee Kycok Ocaoil Oyvaru.

[Ipousrointe TurpoBanne.
HPHAWBASA K KliCJd0Te No KamiaM
TUTPOBAHHbIH pacTBoOp IUeT04H
(u3 GlopeTKH) [0 Tex MOp, HOKA
HEe TMOABHTCH He Hcue3zawoulee
npu B36aatbiBanuu 0:e1HO-PO
30Boe oKpauinpainne. OTMeTbTE
ofibeM LICJ0UH, nouelweil HE
THTpOBAHINE.

Puc. 24. Boauebusie 11an0ukH
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TnTpoBAHHE noBTOpHTe 2-—3 pasa. HauMHAsl OTCYET € HYJEBOro

eHHsl PGBVJbFaTbI 'I'H'I'p()BaHHﬂ He JJOJI2KHB! OTJIWYATbLCH APYT OT
"“’f’l_a Goaee uen Ha 0,2 M. Oupejeante cpeiHee 3HaueHHe HaiaCH-
an! )

poro 00beMd HIeJIOUH.
3anuiHTe flalHbie O pC3YyJbTaTax FHTPOBAHHA B tabJuuy:

OGbeM B3ATCIO PACTBO- O6beM THTIPOBAIHOTO Cpe inee suaucune v0ne-
TutpoBaHHE pa KHCa THl, M7 paLTBOpa Wea M, M. Ma WEeTOHH, M.1
[lepsoe }88
Bropo® 10,0
Tpethe N

Onpeneante HOPMAJNBHOCTE PacTBOpa COJISIHOH KHCJIOTHI 110 dop-
myJe, 0003HaUHB 00 beMbl 34TPAYEHHbIX Ha PeaxIlHi0 pacTBOPOB KHC-
20Tl M egoun vepes Vo u Vy, a BX HOPMAJLHOCTD YePe3 Hy M Hy!

Ve _ Hy
Vo Hy
BuiuMCAHTe THTP pacTBopa KUCJIOTH N0 (opmy.e:
_u-3
HC} 10 l}

raie J — 9KBHBAJEHT KHCJOTHL.

4. MoyeMy MBINO He MbINMTCA?

O6GopyaoBanue: XecTkas B01a, MbLI0, ABe MPOOHPKH.
3apaHee MPHroOTOBbIE XKECTKYI0 BOLY, MPONyCKas 4Yepe3 H3BeCT-
KOBYIO BOAY W3 amnnapara Kunna oxcug yraepoaa (1V) 1o tex uop,
HOKa o6pasymoumiics BHauaa e 0CaloKk KapOOHATA KaJbllHsl pacTBo-
PUTCSE NOJHOCTBLIO.
B oany 1ipo6upxy naaeiite 10 '/, 06bemMa BOA0NPOBOAHON BOAbI,
4 B Ipyryio — »xectkol. BpocbTe B Kamxay0 U3 NPoOGHPOK [0 01HHA-
KOBOMY KyCouky Mbiia. B npoOupke ¢ Bo/lonpoBoIHON BoLOH obGpa-
3YETCsi IPK BCTPSXMBAHHM MblIbHasi neHa. B mpoGupke ¢ KecTkoii
BOOH lleHa He oO6pasyeTcsi, a Ha CTEHKaX ee ocenaet GeJiblid HaseT.
mez‘fiiC(-)TﬁKgH BO,/le MblI0 He TMNEHHUTCH, TAK Kak TNPHCYTCTBYloilHe B
PNy Ka(j}ne pacTBOpUMBbie COJIM KAJbUHA 10T C MBIJOM HepacTBO-
bLUHEBYI0 coab cTeapuiiosoll kucaorht (Cy;H;COO),Ca.

5.
Kak onpepenuts kap6omatylo mectkocth Bogeil

On;
Mex BIT 3HAKOMMT yual(Mxcss ¢ NPAKTHUECKHM HCIOJAb30OBAHHEM
€Tona Hept

BOIL PaliM3auun nas olnpeieseHust KapOoHaTHOH XKECTKOCTH

06
100 MHUI?YLLOBaHHe: 6lopeTKa, MeH3ypka (IJM  NHIIeTKa) Ha
» KOJIGA AJsI THTPORAHMS, BOPONKA, *KEME3HbIH LITATHB, MKe-
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CTKas BOAA (NIpHrOTOBHUTH /IO ONBITA), TUTPOBAHHBIA PACTBOpP coug.
HOH KHCJOThi, PACTBOP METHJIOBOI'O ODPAHKEBOrO.

Hanonunte Sioperky turpoBaHHbiM 0,1 H. pacTBOPoM coasinoi
kucqioTel. OtMmeTsTe 100 MJ1 JKeCTKOH BOjbI, mnepedeiiTe ee B K06y
AN TUTPOBaHuA, 106aBUB Tyia 2—3 KalJld pactTBOPa MeTHJ0Boro
OpPAaHKEeBOro.

[Tpusupaiite Kk xecTko# Bo1e (MO KamisaM) THTPOBAHHKI pac-
TBOP COJSIHOH KHCJOThI 00 TeX 1op, HoKa OT HpHOaBAeHUs 0IHoj
KallJli KHCJAOTHl OKpacKa MHAHKAaTOpa He H3MEHHTCS 0T OJeiHo-xes-
To#l Ao SJieHO-PO30BOI. MlaMeHeHNe OKPACKH MHAHKATOPA YK43bipa-
eT Ha MOMEHT JOCTH}KeHHS KOHLA peaKliHu:

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

OtmerbTe 00bEM KHCJOTH, 3aTpaueHHbIl Ha TUTPOBaHue.

TurpoBanue noBropute 2—3 paza. Pe3ynpTaThi THTPOBaHHS He
JOJIKHBL OTJIHYAThCS APYr 0T npyra Gogee yeM Ha 0,5 mu.

Halinute cpennee sHavenue o6beMa COASHON KHCJAOTHI, 3aTpa-
uerHol Ha THTpoBanue. [lo MosyueHHbIM Q2HHBIM paccuuTafite Kap-
OOHATHYIO XEeCTKOCTb BOHL.

Pacuer npon3BoAuTCH Ha OCHOBAHHHM COOTHOLUEHHS MeX1y 06b-
eMaMH ¥ HOPMaJBHOCTSMH Pearupymolliux pacTBOPOB, HAPHMEP: Ha
tutpoBanue 100 ma xectkoél Boan (cogepxawed Ca (HCO;),) us-
pacxonosano 5,0 ma 0,12 u. pactsopa consiHoi Kucaotsl. His onpe-
JeJeHns] XKeCTKOCTH HAaX0AUM HOPMaJbHOCTh pacTBoOpa rugpokap6o-
HaTa KaJblus, T. €. Maccy, COOTBETCTBYIOUIYI0 3KBHBAJEHTY COJH
B 1 71 Bonwl (x):

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

Orciona chaenyer, 4TO KeCTKOCTb BOJibl paBHa:
Ko = 0,006 - 1000 =6 (mr/n)

6. CKonbKo ene3a B conv Mopa!l

O6opynosanue: turpoBannslii 0,02 H. pacTBop mepmMaHrata-
Ta KaJjus, pactsoph conu Mopa (NH,),SO, - FeSO, - 6H,O ¢ koh-
uentpanuef 0,01 n., 0,02 u. u 0,025 H., 2 H. pacTBOp CepHO# KHCJO-
T, MepHas KoJba na 250 MJ, 6opeTKa, nuneTka Ha 25 MJ, TPH Kod-
6bl NS TUTPOBaHHSA, CTeKJsHHas BODPOHKA, »eJNe3Hblil WTaTHB.

PactBop cosin Mopa nomectHTe B MepHyI0 Kouiby Ha 250 mJ, A0-
JeiiTe Kondy DUCTHANUPOBAHHOHN BOXOH 0 METKH W TUIATEJbHO I€-
pemewaiite. HaSepure nunetkoit 25 MJ pacTBopa, repeHecuTe ero
B KOOy A5 THTpoBaHus u noakucaute 10—12 ma 2 H. pactsopa
CEepHOH KHCJOTHI.

Hanonnute GopeTKy THTPOBZHHBIM pPACTBOPOM [lepMaHraHaTa
Kafiisg ¥ npuctynafiTe K TUTPOBAHUI.

K nopkucneHHoMy pacTBOpY cosu Mopa (1Mo KanasiM npH [ocro-

82

M nepeMeLLIHBaHHH) n06aBbTeé THTPOBAHHBIR PACTBOP MepMaH-
ﬂHHOTa xanus [0 [OsiBJEHHs 6JeAHO-PO30BOr0 He Nponajaiollero
Iaﬂg Vil OKpalUMBaHH. DTO O3HAYAET, YTO BeCh BOCCTAHOBHTEJb

(ot Fe?*) okucJieH:
2KMnO, + 10FeSO,; 4 8H,50, =
—= 2MnSO, + 5Fe; (SO,); + K50, + 8H,0

Fe2t — ¢~ = Fe’* 5 | 10
— 2
MnO; + 5~ + 8H*=Mn** 44H,O | I | 2
[loBTopuTe THTpOBaHWe 2—3 pasa (oTcyeT oObemMa HAUMHAIOT
¢ HYJIEBOTO neneHust) # ONpedeJUTe cpejllee 3HAUEHHe 0ObeMa pac-
TROpA [EpPMaHraHaTa, 3aTPAYEHHOro Ha THTPOBaHMe.
[To ¢opmyJsie HalAHTe KOHUEHTpauuio cyibpara xeaesa (IT)
B pacTBOpe:

VKMnO‘,.Hm\nq: vFeSO4-uFeSO4

BbluHC/IUTe YHCA0 TPaMMoB Xese3a B 250 ma pactsopa. Hanpu-
Mep, €CJIH HOPMaJbHOCTH Cylbpata wxeqaesa (lI) cocrasaser
0,02 r/a, To B 250 MJ1 3TOro pacTBopa eJje3a COIepKUTCH:

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

XIV. OPTAHHMYECKAS XMMHUS

B raaee «Oprannueckass XMMHA» paccMaTpHBalOTCs cBoHicTBA
OPraHHYeCKHX BeUIeCTB: MOJUMEPOB, APOMATHUECKHX YIJEBOAOPO-
A0B, CHOMPTOB, AJbIErHAOB, YIJIEBOAOB, a30TCOAEPKAUIHX COENH-
HeHHIi.

Ho nockonbky B onbiTax HCnoNb3yIOTCSt HEOPraHHUECKHE BELeCT-
Ba, TO yuammnecs mOBTOPSIOT OTHesibHbie TeMbl Kypca HeopraHuue-
CKOH XUMUH U yray6asi0T CBOM 3HaHUSl. HeKoTopbie U3 3TUX ONBITOB

Z‘OFYT OBITb MpemJIoKeHbl y4alluMesi Ha Gojlee PaHHHX roaax 0%y-
eHHs.

1. 3amranre koctpa 6es cnmuex

BHT(K)aé OCII?IY.HOB aHue: pappopoBas uyawka (KadenpHasg nauTKa),
KHOnoTa ClrIpT, NepMaHranaT KaJjusg, KOHUEHTPHPOBaHHas cepHas
» CYXHE€ COCHOBHIEe CTPYIXKKM, CTEKJSHHAS NaJiouka.

JI91 ONbITa HEOGXOAUMO MOATOTOBHTb KALIMIY H3 MePMaHraHaTa

Ke Hnﬂul’lliaKO;lueHTpHp?BaHHoﬁ cepHo# KucJioTel B hapdopoBoil yalu-
NoMeCTHy o fld)enwon nauTKe. BoKpyr Kaluuibl, He Kacasich cCMecH,
5 pE3yJIbTaTLeyXHe CTPYXKH TaK, 4TOObl IpH MOSBIEHUH ILTAMEHH
5. Mencry naxumnqecmn peakKLHH OHH MOTJIH Obl JIEFKO 3AropeTh-
Mpu C)KHMaHHJIbLLaMM PYKH [OMECTHTE BATKY, CMOUEHHYIO CIIHPTOM.
H ManbLeB Kamiu CiupTa A0AXKHbI TONACTbh B OKHCIH-
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LeIbHY 0 eMeCh. [TPOHCXOAHT peakuus ¢ Bbl1edCHHEM 00AbUIOro ko.
JHYECTBY TENOTH, H3OBITOK CHHPTA BOCIIAMEHSIETCSE, @ OT Hero 3g.
ropawics CTIpyXKH:

9KMnO, + 1,50, = Mn,0 + K,SO, + H,0
6Mn,0; + 5C,11,0 + 12H,50, =
= 12MnS0, + 10C0,  + 27H,0

Mn,O- + 10e  + 14H* = 2Mn** + 7H,0 | 6
C,HeO + 3H,0 — 12¢ =2CO, + 12H* |5

OKIlie/IuTe IbiibIe CBOHCTRA MEePMAHIraHaTa Kajds H OKCHIla Map-
ranina (VIl) M0xHO HCNOMbL30BATh B aHAJOTHUHKX OMbITAX HOJAVYe-
Husi OTHs 0Ge3 CHHYCK, HECKOJAbKO BHIOM3MEHHB BHEWHIOW ¢opmy,
npHaaB UM ocobbie Ha3BaHusi: Boawebnas nanouwa», CBeua, 3a-
Krueb», «Oroubku B XKHAKOCTH», CaMOBOCILIAMEHAIOUAAC HIi1-
KOCTb» W T. M. Bce 3TH onbiThl HelaecooGpa3HO NPHUMEHHTD Hd TeMa-
THUECKHX BeYepax H IPOUHX BHCKJIACCHDIX JaHSITHAX.

2. Bonwe6Haa nanouka

O6opyaoBaHHe TO Xe caMoOe., YTO U B ONbite 3aKUraHue
KOCFrpa 5e3 clinyek».

Bo.awebOnyo na1ouky npuroroBbTe 3apadee. s 3TOro BO3bMuTe
VKa3Ky, Ha KoHell KOTOPOH HaJCHBTe CTCKJAAHHYI Tpy6GouKy AJHHON
1—2 cm. CrekasHHYIO TpyOOUKY TNOFPY3HTE B CBEXKENPHUTOTOBJEH-
HYH OKHCJAUTENBHYIO cMeCh. KOCHYBIHHCD MA0uUKOR hUTHIAS, 38K TH-
Te CIHPTOBKY.

BoaweSHyo nMano4ky MOXKHO H3rOTOBHUTh H JAPYrHM CIHOCOGOM.
CHaya1a KoHell CTeKASTHHOH TPyGouKH (Mad04KH) CMOYHTE B KOHLEH-
TPHUPOBAHHON CEPHOM KIiC10TE, @ 110TOM HAHECHTC HA Hee KPHCTaMdaHu-
KK llepmMaHraHara kajans. Eciiu SplcTpo MOJHECTH NaJiouKky K BJIAXK-
HOMY (DMTH.TIO CIMPTOBKU HJH Kk BaTKe, CMOUYeHHOH 3QHpPOM, TO OHH
BOCHJTAMEHSIOTCS. BollloHeHHe onbiTa TpeGyeT TPeHUpOBKH. BoJ-
ueGHY 10 NaJ04YKY MOXHO HCNO0.1b30BAaTh B OnbiTe «CBeyad, 3aXKTHCh .
Hna storo Ha (HUTHABL CBCYH LIPHKpEHHTE BaTKy, KOTOPYIW Mepei
ONbITOM CMOUYUTE COHPTOM (01eKoA0HOM). C1edaB HEeCKOJbKO ABHKE-
HHI TAJ0UKOH, <NPHKAa’KHIe> CBeYE 32XKEUbCs ¥ AOTPOHLIECh 11aJ10Y-
Koil 10 ¢uruasa. CBeua 3aropurcs.

3. OroHbKK B MKAKOCTH

ObGopyaoBanue: UHARLAD WK GoJdbluias feMOHCTpaloliHas
nNpoSHpKa, KOHUGHTPHPOBAHHAS CePHAas KHCAOTA, COHPT, BOPOHKA
¢ NJMHHOHA CTCKJASHHOH TpYOKOH, MEPMaHTaHAT KaJins.

B unanuap WM 60.bIYI0 NPOOHPKY HadefiTe KOHUCHTPHPOBAH-
HYIO KHCJAOTY ca0eM 3—4 ¢M, 3aTeM 0CTOPOXKHO € MOMOULLIO JUTHITHOI
BOPOHKH, 4TOObl HC MepeMeWwuBaJHCh KHIKOCTH, NpH.eliTe 3THJO-
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. 4 (cJ10f B 92—3 cm). IlpeaBapuTe/ibHO H3MedbUYeHNIbIE KPH-
w— 11D epManrasata Bebiltafite HCGOUILIUHMH HODUHSIMH B LH-
CTa.rﬁrHK;z ”Cl-)l-a_nﬂHKH Ha TrpaHHle C CepHOil KHCI0TOR obfpasyior
mAHp- [pr\'[-() cMeCh, KOTOpast B3anmoicicrsyet co cuunprom. [lo-
"‘”c'ﬂm\e" gpKue, HelpepbiBHO MOTPECKHBAKNIHE BCIBIUKY. [ipu
ﬂmm}(():g:mom CBe,Te B 32TEMHEHHOR aVIHTOPHH BCTBIILKH HANOMHHA-
::leKfumna‘noprlﬁ (pedtepsepk. , Hocne

Brumarue! LIMIWHAP CO CMECHIO BCTPAXHBATH Heabss. [locae
orbITA CMeCh OCTOPOXCRO Helrpausyure.

L. Camosocnnamensiowjascs WKAKOCTb

O60pYAOBaHHE: MHNETKA, HUIAHID HIH NCMOHCTPALHONHAS
npoGHpKa, BOPOHKA € LIMHIOH CTEeKJASHION TpYGKOH, FAHLCPHIL
KOHLLCHTPHPOBAHNAA CEPHASl KHCAOTE, MepMANTaHaT KaJlHs.

B Qap(opoBoil uallke nNoMecTHTe 0,5 r crnerka pacTepThIX
B CTY[Ke KPHCTAIJOB NEPMAHIaAHATA KaJus, @ 3aTeM U3 MHIIeTKH Ha
HHX nadecuTe 3—4 Kanau rauuepHHa. Uepes neKoTopoe RpeMst TIH-
LCpHIE BOCIIAVEHHTCH!

14KMnO, + 3C;H; (OH); =
= 14Mn0O, } 9CO,4 +5H,0 + 14KOH
MnO; + 3¢~ + 2H,0 = MnO, 4+ 4OH~ 14
C,l5 (OH), 4+ 3H,0 — 11e =3CO, + 14H* |3

ITOT ONBIT MOXHO BHAOH3MEHUTb. HaliKy ¢ MepMaHranaToM Ka-
fNHs 3aMACKUPyHTe JyuMHKaM¥u, CJOXKEHHbIMH, KaK B KOCTpPe, 0CTa-
BHB OTBEPCTHC 15 BHeCEUHA TaHilepHHa. MOXKHO BMOHTHPOBATH Mi-
NETKY ¢ FJIHHEPHHOM HAl MEPMAaHraHATOM KaJlHd, 8 K NHIETKe 110.1-
BeCTH Pe3MHOBYIO TPYSKY, COCIHHEHHYW ¢ rpyluell. Bce 310 3ama-
CKHPYHTC KOCTPOBBIM Matepuajom. [IpH HalaBauBaHuM nla Tpyumy
TAULEPHH BhiibeTcs H Tpon3ofiier BocnmameHeHne. ONbIT MOXHO
B BHIE 34TaJIKK NPCANONKHTL HA XHMHUECKOM Beuepe.

#. CamoBO3ropaHKe CReuH

O6opynosanne: cpeua, nanupockHas OyMmara, peuyHoi necok
M1 KAOJMH, IVIAUEpPHH, 11epMAHraHaT Kamus.
Pacnpasbre ¢dutuab cBeuM B Buie Beepa. M3 nanupocHoil Gyma-
' B 2—3 cnos caenaiite TPpyGoUuKy nuamerpom |—2 MM, BbICOTOR
| cM u npomaxbTe cruTerHuCCKMM K.eeM. C HEXKHEN CTOPOHB TPY-
Gouky commure Tak, uTOGbl M3 Hee He BBICHINAJOCH coaepHHUMoOe.
Chauana wacembre ua 1/, 06bema TpYyBOUKH MeJdKHE KPUCTAJJIH-
KW nepmanranata kanus, satem NPOMBITHI ¥ HPOCYLICHHK peunof
HeCOK Hau kaoaun. Toqumna caos olipeleasicTess KCHEPUMEHTA Tb-
HO B 3aBHCHMOCTH OT HCOGX0THMOFO BPCMCHH AJst CAMOBOITOPAHNS.
Cfeyfuoqll:g’-Ba.nan YCTAHOBUTC B HCHTP BCCpa H YKDeNHTe (QHTHaCM
ki ’no\Htecme 2—3 Kauay rJauIepHila Ha BePXHIOn uactp Tpybou-
CTaBbTe cBevy B 3apatee fpeaycmorpeHHoe mecto. [Tocne
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HEOJHOKPATHOH TPCHHPOBKH MOX110 J0OHTBCS, YTOOb! CBEYA 3aixiipg.
fach TMO 3HaK)y 3IKCHepHMEHTaTopa.

6. XrmuyecKoe pefne BpeMmeEHM

Ob6opyaoBaunue PuibTpoBa.abHas Gymara, cyxue CTPY XKy,
HEJIEIHbIH JIICT, KHPTIHY HJIH KePAMHUeCKIe MUIHTKH, NIHLCPHH, nep-
MaHTaHaT KaJjus.

[Tepmatiranat Kasimst roTOBUTCS TAKHM ke 06pasoM (cM. onbit 1),
HO MOMEILAIT ero B (uibTpoBasibHylo OyMaXKKy B BHAC KOHyca,
B LEHTPEe KOTOporo Ieaart nebo.bwoe vraybaenue. B yray bienne
navecute 3—4 kansiu rauueputa. Kpas 6ymaru 6eictpo 3aBepHuTe
K BeplInHe KoHyca. Takoll makeT BHECHTE MO KOCTEP H3 CYXHX CTpy-
#eK. Hepea HeCKOIbKO CeKyHJ BHauase MOABUTCH JAbIMOK, a TNOTOM
nJiaMs, U KOCTpopoit marepuasa socnaaMenutes. Kocrep caenyer
YCTAHABJHBATL HA XKeJIe3HOM JIHCTe, a JIUCT — Ha OFHeyNOPHBIX NOJ-
cTaBkax (KHPNHU, KepavHUYeCKHE ILJIHTKH).

Bo Bpems geMOHCTpauMit OIIBITOB HEOOXOAHMO HOMHITb, YTO
yBJeKaTbCs OOJIBILNIMH A03aMMH NepMaHraHaTa KaJjis Helb3sl, Tak
KakK H30bITOK BbLIEJASIOUErocs KHCI0poda HedaeT ONbIT 02/ic-
ORACHBLM.

7. TnuyepuH-onpegenurTens

OCopyaoBanue: XHMHUECKHE CTAKaHbl, CAHUepHH, OopHas
KHCJloTa, KapOoHaT HaTpHsl, CepHas KHCJAOTaA.

OnbiTel MPOBOAHTE OAHOBpeMeHHO ¢ COpHOII U cepHol KHCa0Ta-
MH. Brauane pacTsopuTe KilCJIOThl B BOLE M HA PACTBOPbHI 1101CHCT-
BydTe kapBoHarom uaTpHs. B craxkaune ¢ cepHoil KHC/I0TOH Bhliesds-
eTca okCHA yraepona (IV), a B crakaHe ¢ GopHOH HeT, Tak Kak 1a
kHeaoTa crabad. Ho cenn GOPHYIO KHCIOTY PACTBODHTH B ABYX 4a-
CTAX [JHUEPHHA H N06aBHTL KapboHaT HATpHS, TO MOABASTIOTCS Y-
3bIPBKH ra3a, T. e. OOPHas KMCJIOTa NPOSB/ISET KHCJIOTHLE CBOHCTBA.
Taxnm ofpasom, LJMUEpPHII MOXeT ObITh HCIOJb30BaH AJisi o0HApY-
KeHHUsT KHCJOTHLIX CBOACTB y THIAPOKCHIOB, 06Ja1ar0umx caabo Bbli-
paXKeHHbIMH KHCJOTHBIMH CBOHCTBaMIL.

8. NonyyeHue «cyxoro cnuprta»

O6opynosanne: dopmanud (30—40%-ublit pactsop ¢op-
Maabperuna), 20%-Hbiii pacTBOp amMMmuaka, pazbapieHHas cepHas
KHcnota, GapdopoBas uawka, BOASHAS OaHsd, KeJe3HbIH IITaTHB
C KOJIbILOM, TOpeJiKa.

B dapdoposoil vauke npurotossre cvech 13 10 ma popmanuna
1 10 Ma pactBopa aMMuaka. [ToMeCcTHTe YaIlKy CO CMeChio H/ BO_fi-
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M BbIAPbTE [0 NOJIHOTO yJAeTYUYHBAHHSA XKHAKOCTH. HA JAHe

ny*off'i;gwm rcs GecuBeTHbI® KPHCTaJJbl y pOTpONHHA:
yalll
A _
~
H

YpoTpOSiHH OTHOCHTCA K KJacc) dMUHOB; €10 CIpYKTypHas §op-
MyJia:

CH,
N/ \/N

~
CH2\T/CH2

H,C_ CH, _CH,

[lpu aeficTBHH KHCJAOT YPOTPONWH pasiaraercs.

[MomectuTe B 1IPOGHPKY HECKOJILKO KPHCTAJTHKOB ypOTPOTINHA,
706aBbTe TyAa HEMHOrO pasbaBJeHHOA CePHOH KHCTOTEI H HATPEHTE.
O6uapybTe 110 3anaxy oSpasoBanue dopmadbiernaa.

9. MonyyeHne Kayvyyka u3 (puKyca

O6opynoBaHHe OIHH-1BA JMCTa QHKYCA, XJOPHI KaJbLUHA,
pacTBOp MepMaHraHata Kajus, CHpT, X.10pojopm (6enzodr), Npo-
6HpKa, YaCOBOE CTEKJIO, CTeKJSAHHAS Najouyka, MUHICT.

CpexbTe OfHN-ABA AUCTa QHKyca H cofepHTe B IPOGUPKY Bblle-
ASOWHIECS M3 yepeHKoB MJednbiil cok. K coOpaHibiM KaLJIsSM COKa
npuieiite neMuoro sojel H 106asbTe 0,0 T XJ0pHAa KAJBILHA. CMechb
XOPOLIO BCTPSIXHMTE M NpHJHBaAlTe K Hell 1o Kallisim CIHpT. OueHb
CKOPO Ha MOBCPXHOCTH PacTBOpa MNOABATCA X/IOMbs Kaydyka.

[lepenectre 4acTh XJOMbEB CTEKJAHHON Nafoukoil B MpoOHPKY
H pactBopuTe ux B 2—3 MJ xaopodopma (uau Gensoaa). LoGaswTe
K OHO# 4acTH pacTBopa NeMHOro nepmauranara kaaus. OGecise-
YUBEHHEe pacrBopa yKasblBAeT Ha HEMpPEeJeJbHbIH XapakTep Kay-
uyka,

Hpyryw uacTh pacTBOpa HOMECTHTE Ha UacOBOE CTeKsO H OCTO-
POXHO Beinapbre. [Tocsie yaasdeniis pacTBOpHTe/ s Ha cTeknae ofpa-
8YCTCst 3/tacTHUHAY MJIEHKA KayuyKa.

X7onbsi Kayyyka MOMKHO PACTSIHYTH IIHHIETOM B TOHKHE HHTH.

10. Kako# yser mean!

0,60PYIlOBaHne: npoGHpKa, WHILKL, 1a30Bas ropejaka, 3TH-
MOBbIA cHupt, HeGosibiuas MeAHAs NJACTHHKA (HAH KyCOUEK Mean)
Pasmepom 11,5 cm,
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Haseilite B mpoOupKy Ha '/, 06beMa 3THIOBBIH cnUPT. Bosbmure
UIMITAMH MeIHYI IJIaCTHHKY M BHECHTC ee B ILTaMs Topedixy:

2Cu~+0,=2Cu0

[Nocae Toro Kak MeaHasi NJAaCTHHKa 1o0Yepneer, BBIHLTC ee i3
NJAaMeHH H ONyCTHTE B MpoSupky co crmiprom. ITpoucxoaur Oyphag
6LICTPO MPOTEKAKWWasi PeaKUHs:

O
CH;—CH,0OH + CuQ —— CH3——C\ -+ H,O + Cu
H

AN

Ils1acTHHKA CTAHOBHTCHA CBETA0-po30BOH. YKHIKOCTh B npobupke
obaaxaer caabpim 3anaxom sibaok. Ilocse okoHuaNA peakKlUK BbiHb-
re MJAcTHHKY H3 NPOGHPKH; OHAa HMECT IBeT YHCTOH Me1.

OnbiT MOXHO INOBTOPATH HCOAHOKPATHO, He MEHSS KUIKOCTU
B NMpoOupKe.

11. Kak o6HapyK1b B cnupte Boay!

O6opyaoBaHHe STUIOBbI CIHPT, 00e3BoKeHHbIT cyabbar
mean (II), 1nosgyyeHHblft [pPOKaJHBAHHEM KPHCTAIOrHAPATA
CuS0,-5H,0, npo6upka.

Hanefite B mpoOupky 3 M4 crnupTa, Jo6aBbTe Tylda HeMHOro
06€3BOXEHHOT0 Cyab(aTa MeAd H X0polo BeTpaxHHTe. CoJdb OKpa-
IHBaeTCst B rojyGof LBeT, YTO yKa3biBA€T Ha MPHCYTCTBHE BOIbI
B criupre. Cojepxaliascst B CIHpTe BO1a B3aMMOJACHCTBYET ¢ 00e3-
BOXKEHHOH codabto, o6pasys Kpuctadgaoruapat CuSO,-5H,O spko-ro-
JySoro nseta.

~
12. «HecropaembiF NNaToOK»

O6opynoBauHe HOCOBOH 1JaTOK H3 XJOMIATOOYMarKHOH
TKAHU, TOPeJKa, THresbHble UMINbI, AAHHHAs JAYYHHKE, STHJIOBbIH
CIHPT.

[IponosiomyTe B Bode HOCOBOH INIATOK, 3aTeM CllerKa OTOXMHTE
ero (Tak, 4ToGb OH BbLI J0CTATOUHO BJAXKHBIM) ¥ X0OPOIIO NPONHTAH-
Te CIHPTOM.

3axBaTHTe MJaTOK 3@ OHH H3 €ro KOHUOB THreJdbHLIMH LINIHEMH
M, Aep¥Ka HX B BLITSHYTOH pyKe, MOAIIECHTE K TKaHW JJIHHHYIO JYy-
YHHKY (ONbIT JOJKHBI [POBOAHTL IBa uejoBeka). CIHPT Cpasy
BCHBIXHET — CO31acTcs Blieuataeline, uTo ropuT naatok. Ho ropenne
npekpamaercs, a NJaTOK 0CTaercs HeBpeAMMbiM, TaK KaK TeMnepa-
Typa BOCI.TAMEHEHHsT BJI2XKHON TKAHW 3HAUYMTENBHO BbIUIC, YeM TeM-
nepaTypa BOCH/JIaMEHeHHMs CIHPTa.

Ator a¢pdeKTHBIH VHBLIT XOPOWO AEMOHCTPUPOBATH Ha XHMHUE-
CKOM Beuyepe,
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s Npouecc OAMHAKOBLIK, a pe3ynbrar pa3HbiK
O6GopyAoOBaHHE: KEJEe3HbIH WTATHB ¢ Jlankoil, npoGupka,
perajiHyecKas Tapelka (CKOBOpPOAKA) ¢ MeCKOM, TOpesKa, CTeKJSTH-
yas nanouxa, NURLET, _duartpoBanbHas Gymara, STHJIOBBIH CnupT,
eTaJTHUECKHA HATPHH.

VeTaHOBHTE JKeJe3HbI LITATHB, 3aKpelHTe B JalKe LTATHBA

06UPKY B BEePTHKAJAbHOM MOJOMXKEHHH M [OCTaBbTe MOJ HeH (MJst
6c80MaCHOCTH) TAPEAKY C PEUHBIM MECKOM. Hanoanure npo6upky Ha
|/, STHAOBBIM CIHPTOM. Onycrure CTeKJASHHY0O NAJOYKy B IPOSHPKY
co CMUPTOM, 3 38TeM BHECHTE ee B TJIaMsl TOPeJKH. Crnupt 3aropa-
ercsa. Tlocse IIPEKPALLeHHsT TOPeHUsT HHKAKOr0 HajleTa Ha CTeKJIsiH-
Hoft majouke He obpasyeTcs.

B npoSHPKY €O CIHPTOM IOMECTHTE HeS0MbUIOH KyCOoUeK XOPOUIo
OYHILEHHOTO OT MOBEPXHOCTHOMH KOPKH METAJLTHYECKOTr0 HaTPHA. Har-
piii B3auMOzeficTBYeT CO CIUPTOM, HO MeHee AKTHBHO, UeM C BOJOH.
[lo OKOHYAHHMM ONLITA, KOTZa BeChb HATpUIl MpopearHpyer, ONycTHTe
BHOBb CTEKJSIHHYIO MAJ0UYKY B IPOBGHPKY W ONATH BHeCHTEe €€ B IlJa-
msi ropesikd. Ha cTex/isiHHON 1a/iouke oueHb ObICTPO MOABHTCS Oe-
Jibtfl TJIOTHBIH HaJieT — 3T0 3THNET HaTpHA:
2C,H;OH+2Na—2C,H;ONa+Hyt

3THJIaT HATPHSA

14. «3amoparBaHke» 6eHzona

O6opyaoBanie: GeH30J, CHET (MM Jef), GONBIIOH KPHCTA-
JIH3ATOP WJH YallKd, TEPMOMETP.

Hauneilite B kpucTasnusatop XoJoAHyio Boiy M go6aBbTe B Hee
KyCOukM sbaa (uau cHera). OxJa)kpawonas cMech TOJKHA HMEeThb
Temnepatypy 0 °C, KOTOPYX KOHTPOJHUPYIOT TEpMOMETPOM.

OLHY W3 npoSHpoK HaJjeifite 5 Mma OeH3ona, a4 B APYryw —
CTOJIbKO ke BOabl. [lorpysute opHOBpeMeHHO o6e NMpPOOHPKH B OX-
daxKnawuyw cmech. Uepes HeCKOJIbKO MHHYT BbiHbTE€ HPOOHPKH U3
BOIbI: BOZ@ ocTagachk KHAKOH, a 6eH304 «3aCThiI» B 0elyl KpHe-

TaJNHYecKy Maccy, Tak Kak OH 3aTBepaeBaeT MPU TeMiepaTrype
OK0.10 5 °C,

15. Movemy e 3amepsaer pacteop rmmyepwual

" cg)q?,\o qu:tq:a aHHe: TrJUUepHH, oxJaaxpawmulas cMmecs (Jaen
<1bJy HAWKA MJIM KPHCTAIH3ATOP, ABE MPOSUPKH.

ryio jﬂ;;n\e BHOLlHy NpoOHPKY BOLHBIN pacTBOP rJKMlepHHa, a B APY-
yio CMeclllDY-qEOprWTe 06e NpobBIPKH OLHOBPEMEHHO B OXJAXAAM0-
OWeR onony, gea HECKOJILKO MHHYT BEIHbTE 11POSHPKH M3 OXJdaXK1a-
ocTancy }Km‘mong B mnpoOHpKe 3aMep3/ia, a pacTsBop [JIHLepHHA
eT npy 0 oC M TO 05bACHSIETCS TeM, 4TO YHCTAS BOJA 3aMep3a-
CTBHe pacn;opdu ROPbl — nipHu GoJiee HH3KOH TeMitepatype. [pucyTt-

P€HHOro BelwecTBa LOHHXKAET TeMmilepaTypy 3amep3a-
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HHSI pacTBOPHTEIst (BOB), H TEM CHJbHEE, YeM KOHIEHTPHPOBAHIice
pacTBOp. ¥BeTHYHBAS KOHUEHTPALHIO TJHUEPHHA, MOXHO NOAYUHTh
PAacTBOPHI, KOTOPLIE HC 3aMeP3ai0T Aaxe HPH OUeHb HUIKOI TeMmile-
patype (2HTHGPH3bL).

16. Nnama Hag npobKpKok

O6opyaoBaHHe MPOOHUPKAE, Kee3Hbll WTATHB C JanKoi,
razoBas ropeJsika, LJHHHASA JyYHHKA, KOHUEHTPHPOBAHHAA YKCYCHag
kucaora (80%-uas, 1o Jyuule qdensinas).

HaJsejite B 1po6UpKy He Gosiee | MJ KOHUEHTPHPOBAHHOH yKCyc-
HOP KHCJOTbL. 3akpertte HPoOHPKY B JIaIKe IUTATHBA B HAKIOHHOM
MO.103KEHHU H OCTOPOXHO HarpeBalTe ee 10HbILKO. Kak ToitbKO yk-
CYCHAs KHCJNOTA 38KHIHT M Napbl ee JOCTHTHYT BbIX04a M3 poSiip-
KH, MOA0KTHTe HX Jy4YHHKOH. [Tapel VKCYCHO/ KHCJIOTHE 3aropsrcd,
o6pasys NJHHHbIE SI3LIKH ¢J1a00 CBETSILLErocs i1amenHn (Harpesanue
NPOGHPKH He NpeKpauarth):

CH,COOH+4-20,—>2C0,t+2H,0

OnplT poctaTodyHo 3¢ QeKTen: co3iaeTcsi BhevatIeHHe, uTO H3
TIPOSUPKH BEEPOM BbIJIETAIOT 3bIKH NJIaMEHH. C rnpexkpauieHneM 05-
pa3oBalHa [aPOB YKCYCHOH KHMCI0THI FOPeHHe 3aKaHUMBAETCH.

17. bypaH nop CreKnoMm

O6opypoBaHnUe [epeBsiHHas MOACTaBKa Miouaibio 40X
X50 ¢M H BbicoTOH 8—10 CM, BETOUKH €JiH HJIH COCHbE, CIIHPTOBKE,
6eH30liHasgs KHCHOTA.

[puroToBbTe MOACTABKY yKa3aHHbIX pa3MepoB (pHC. 2D). Ha
KpbllliKe €€ JO0JKHO ObiTh KpyTJoe 0TBepCTHe .11 ¢apdoposol ya-
uweyxk. [loMecTHTe uadlledky B OTBEPCTHe A KPbILIKC MOACTaBKH

Puc. 25. Bypan 1oz creknom
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mmiiaCHipTE B €€ 20—30 r 6Gen-
30lHON KHCAOTHI. Bokpyr orsep-
css HA KPBHUKE YKPEMHTE iie-
CKOMbKO €T0BbIX BETOUEK (HIH
peTBUCTbIX TPaBSHHCTHIX pacte-
WHIf). pacrnoi1aras ux Tak, 4Y100Obl
noayumnacs maker caia. Harpei-
re Ha CMHPTOBKE ($apgoponyio
yameuky ¢ GEH30HHOH KHCIOTOH,
HaKpbiB BCH YCTAHOBKY CTeK-
ASHIHLIM KOJOKOJ0M (MOXKHO aK-
papuymom). CKopo 6eH30HHan
KHCJIO0TA HAuHeT IJIaBHThCHA, a
3aTeM BO3FOHfIThCA, H «Cai» mo-
KpbiBaercs OedbiMH  XJIOTbAMH
«cuera». Cosnaercs noJHaa WJ-
A103HS1 KapTHIibl 3HMbL € Oy-
panoM.

quOBOﬂj{ OlbIT, CJIEJIYET OCTEPEraThCs HONA1AHHS NapoB 6eH30MH-
108l KHCJOTH B TNOMeULCHHE.

Puc. 26. Betka «uHes» B J1060€ Bpems
rona (BO3roHka Ha(raauna)

18. Betka «hHes» B noboe Bpems ropa (eo3romka Hagrankxa)

O6opynoBaHue: Kejie3Hbiil WITaTHB C KOJIBLOM H JaNKOWN
acOeCTHPOBAHIIAsT CeTKa, OOMBIIOH CTakaH, KPYTJ0/I0HHA S KOJIGH'
rOpesika, Ha@TaJsHH, APCBECHbie RETKH. '

Ha nno xumuueckoro crakana naceinbre Ha(Tadun caoeM | cm
H BOTKHHTe B HEr0 HECKOJIbKO JpeBecHbIX BeTOK. [[0CTaBbTe cTakaH
Ha a('()ecmposglmyw CeTKY, HOMCIEHIIYI0 Ha KOJbLO WwtaTtHBa. Ha-
NOJINHTe BOAOH KPYTJIONOHHYK KOJNOY M HakpoiiTe € CcTakaH
(puc. 26).
leell;leaci{pb?gaHTC CTaKa}H H? cmabom orne. Uepes HekoTopoe Bpems
MHHaiom“M:erKubnot\pomu‘ﬂ OyecTANMHE KPHCTAJJIMKAMHU, Haro-
Ui Barpens Hied. Hfa6mo:LaeMoe fdBjegde 00bACHAETCH TeM, UTO
b oxbe HV{H NPOHCXORHUT BO3roHka HadTanuna. [lapu vadranu-
Py Takmeﬂamb' KOHIEHCHPYIOTCSt M 0CeAarT Ha BeTkax. JIHO KoJi-

NOKPLIBAETCS «HHCEMY.

19.
9. Nonyuenne tpyKTOBLIX 3(pHpOB (ONLIT nNpoBOAMTL nNop TArok)

(OX) .
500 MHO)[’)(Y;L()BaU}l He: NpoSHPKH, B2 XHMHUEeCKHX CTakaHa Ha
» KEJe3HpIM WTATHB € KOJbLUOM M CeTKOH, rasoBas ropeJika,

M aB . ~
m,yxg 6bH|l¢1${ H MacjisiHas KHCJOThI, STHJIOBLIA. GYTHIOBLIH H aMHNO-
€3BOJHbIe CMUPTHI.

a) I
)/IOJ’quHue MYpPaBbHHOAMHJIIOBOIO CJOXKHOTO 3dHpa
H—C
~ . Cmewaiite B npoSupke 10 2 MJI MYPABbHHON KHC-
O—C.H P
RSP

JIOTL} H ¢
a
MHJIOBOrO cimpTa M N06aBbTE K CMECH 1—1,5 MJ1 KoHUeHT-
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pHpoBaHHoii cepHoil Kuciaotbl. [lomectuTe npoGupky Ha 3—95 MiuH
B KHHsHIYI0 B0y (1100 Tsteod!). 3ateM 11pOOUPKY OXJAINTe H BbljeH-
Te €€ COIePIKUMOe B cTakaH € XoJa01Ho# BooH. IMosvuenuslil sdup
cofepeTcs Ha. IOBEPXHOCTH BOJbl. Y4aUlHeCs MOTYT yOeINThCs, UToO
MPOAYKT peakuHu 06.1al1aeT 3anNaxoM BHIUHH (HIOXATb OCTOPOXKIIO,
¢ coBJoACIIMeM MPABHA TEXIHKH 6e3011aCHoCTH).

6) TMonyueHne MacAsIHOITHIOBOIO CJOXKHOro 3pupa

A0
C;H—C (oBnazaer 3anaxoM aGpHKOCOB).
S0—C,H;
JLo1s onbiTa cJieAyeT B3ATh MO 2 MJI MacJsHOH KHCIOTH H 3THIOBOTO
cnupra 1 1—1,5 M’ KOHUEHTPHPOBaHHOM cepHOi KucaoTh. Onbit
NPOBOIHTCS aHAJOTHYHO IPEIibl1yUIEMY.
B) IMonyuenue macasHoOyTHAOBOro cloxHoro agupa

A0
C;H—C (o6aajaeT 3anmaxoM aHaHaca).
O—C4Hg
J.1s onbiTa BO3BMHTE 1O 2 M. MacCAsiHOH KHCJI0Thl H Oy THJI0BOTO
cnupra ¥ 1—1,5 M1 KOHUeHTpHPOBaHHOH cepHOH KHesnoTh. OnbiT
[NPOBOJIHTCS aHAJOTHUHO NpeabllyUIHM.

20. Kax ob6HapyXKTb rnioKo3sy B sropax K ¢pyxrax!

OGopyaoBairue: CBeXHe PPYKIbl HIH AT04b (A0J0KH, MaIH-
114, BUHOTpAa M T. 1), pa3zfaBieHHbie PacTBOPhi CyJabdara medn (11)
M THOPOKCHIA HATpH#A, HPOOHpPKA, CIHPTOBKA.

BeikMuTe U3 MajiHHbl (BHHOrpaia, sbJ0Ka U T. M.) B LUHPOKYIO
HPOSHPKY cOK. PazbaBbre COK BJiBO€ BOJLOW U NPHIECHTC K Hoayuer-
HOMY pacTBOpPY paBHbIA 06beM 1ieNo4H H | Mua pacTBopa cy.abdara
meau (I1). Harpeiite npoGupky co cMechio B mitaMent ropenakd. O6-
pasyercst >KeJaThld, a 3aTeM KpacCHbIil 0Ca0K:

e
CH;—CH—CH—CH—CH—C~ 4 2Cu (OH), —>
O T O R ¢
OH OH OH OH OH

rTI0K03a (aJbIerHI0CHHpT)

e
——>CH;—CH—CH—CH—CH—C + 2CuOH + 21,0
| | | | | \OH HKeaTolf
OH OH OH OH OH

L. TIOKOHOBAA KHCTOTA

2(:[1()}{ == (:UQ() "F [12()
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24. MonyueHne WCKYCCTBEHHOTO mepa

O6opYHLOBaHHE: Caxap, JHMOHHAs KHCJA0Td, KOHHUECKAs
konGouka Ha 200 MJl, CTEKisHHASH NAJOUKa, WITATHE ¢ KOJABHOM. BO-
@snas OaHs.

[1pHroToBbTE B KOHIUCCKOH KodGouke 100 ma pacrsopa caxapa
B BHIE HErycToro cvpona. [loGaBbTe K NOJAYUYEHHOMY PacTBOpY
| r TUMOHHOH KHCJOTLI B HarpeBaidTe cMech lia Boasnod Gaue 40—
45 mun. [Toavyaroiuuiics Npu 3TOM rYCTOR H BA3KHIL CHPOT — HCKVC-
CTBCHHBLIR Mel — lipeacTaBiser coboll cmech raI0KO3bl U PPYKTO3HI.
[ust NpHAaHKA eMy apoMaTta MOXKHO 100aBHTb '/, 4ailHOH JOKKH
HATYpPalbHOrO Mexa.

Peakumio ruipo.nsa caxapossl B o6leM BHIC MOMXHO OTPa3HUTh
CAeNyIUUM YpaBHEHHEM:

KHCJIOTa

C|2H220| i +Hzo‘_‘*C6Hizoe+ CGthoe

caxaposa rnKo3a  ¢pykrosa

22. be3abimMHbIN nopox

ObopyroBaHue XUMHYECKHH CTAKaH, CTEeK.IAHHAS NaJI04yKa,
KOIUEHTPUPOBANNLIE PACTROPBI 430THOH M cephoil Kuesor, Barta,
BQAsIHAS OaHsi, (HIbTPOBadbHas Gymara, dpapdopoBas vawka
JYUHHKA. ’ ’

ﬂpxr{romslee HHTPYIOILYIO CMEeCh B XHMHUECKOM CTaKaue, B3siB
5 MJl a30THOH 1 10 Mat cepnoil kKucaor. CMech caierka oxJlajiute, 10-
C/1€ Hero B Hee OCTOPOXKHO ¢ MMOMOULBI) CTEKISHHON MAd0UKH HOMe-
CTHTE KOMOUCK THTPOCKONHYECKOH BaThl. CTAKaHUMK €O CMCCHIO
H € BaTok narpefite 10 70 °C ua BoasiHoit 6ane. Uepes 5—8 mun 3TY
ga,Ty POMOHTE BONOH, OTOXMHTE MCKAY CJAOAMH GHUALTPOBAJLHOM
6};3:51‘14 M BbiCYWIHTe B (ap(oporoii yalike Ha KUNsiuled BOISHON
MeHK BRICYIICHHOH BaTe NMOIHECHTE 3aXOKEHHYIO JYVUHHKY: OHA MO-
MEHTANLHO cropaeT Oes AbiMa. Bata e 6 aGoTK

I : . €3 06paboTKH NpH no -
FaHuK T.eer. ] P e

Mponykr nurposanus B3PBIBOOMACEH, O3TOMY BCC OCTATKH MO-

CJIe ombiTa cleIyeT ¢Keyb, XPAHHTL €ro BIIPOK HEJTb3H.

23. CamopenbHbie AYXH

CBe)(Ize(chppB);éLHONB aHH e‘:‘ NPOSHPKK C NPOBKAMH, ANITHIOBbI 3Hp,
Aerrg popan e Jllel'lf}ﬁz‘l'(u PO3bl, CHPeHH, PHAJNKH U APYyTHX 1IBETOB,
cocnr f W TaXy4cH Tepany, KOPKH JINMOHE K aNleAbCHia, XBOS

I, €JIH HNH THXTHI,
. [-glﬂnnforgmsqenm AyX0B noibepre xeTaeMble LBETH WJAH NJO-
itpon 'POOMPKY HIOMCCTHTE MeNKHE KYCOUKH pacTeHuii, sadeiite
1 TaK, 4ToObl OH MOJHOCTBIO HX nokpoit. Mpobupky 3akpoiite
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npo6Koi, CoAepKHMOE TILATEJIbHO B36oNTAHTE H OCTABBTE HA CYTKH.
Ha ppyroii deHb cJeiiTe pacTBOp (6e3 KyCOUYKOB pacTeHHil) B CTaKaH.
CTakaH, He 3aKpbiBasi, NOCTABbTEe HAKJIOHHO B NpoBeTPHBAEMOM MO~
MelleHHH BaajH OT OTKPbITOrO OFHA. [ocse ucnapenus abHpa Ha
[He CTaKaHa coOepercss TycTasi Mac/AHACTas HKHAKOCTE == CJIOKHBIH
5¢Hp, M3 KOTOPOFO MOXHO LeaTh HyXH nyTeM pacTBOpPeHHs €ro
B CNHpTE C MOCJEAYIOWAM MNPOCBETIEHHEM KHAKOCTH.

OnBIT OCHOBAH Ha SIBJEHHH SKCTPaKUHMHM — MPOLECC pasiie/eHHs
CMECH JKHAKHX HJH TBEpABX BellecTB € TMOMOLLBIO u3bHpaTesbHbIX
(ceseKTHBHBIX) pacTBOpHTeJeH.

24. Yro npox3owno < BOCKOM!

O6o0pynoBanne (appoposas yallka, CTeKiARHAA naJouka,
BOCK, KOHIEHTPHPOBAHHBIH pacTBOp LIEJIOUH, HACHILEHHBLH BOAHBIH
pacTBOp XJMOPHAA HATPHS, KOHLEHTPHpOBaHHAA cosisiHas KHCJO0Ta,
pacTBop Ccyhbpara MenH.

B ¢apdopoByio daumky HaJelite 6—7 MJ KOHLUEHTPHPOBa&HHOFO
pacTBopa iueoud H L0GaBbTe 93 r Bocka. Cmech Harpefite 0
caGoro KumneHus, uTo6pl U36exaTh TOMNUKOB, noMewHBaiiTe ee CTeK-
JAsIHHOE naJsioukofi. Bpems oT BpeMeHH noaJIHBaiTe B CMeCh NMHCTHJ-
JMpOBaHHYIO BOLY A0 MepBOHAYadbHOTO o6bema. Uepes 15—20 muH
cMech nepesieiiTe B 60JbIIYIO IPOSHPKY H no6aspte 10—15 ma1 ropsi-
yero pacTBOpa XJAOPHAA HATPHSL. Cwmech BeTpsaxuuTte. Ilocne orcran-
paHHs HA ee TOBEPXHOCTH BCTUILIBAET CJIOH BEILECTBA, 3aTBEpLeBalo-
ero npH oxJaxpnewud. [1o BHelWHEMY BHIy OHO HaMoMHHAaeT BOCK,
HO CBOHCTBA €ro Apyrue: 3TO MblJO.

Ec/ii MOsBUTCS HEOGXOMMMOCTD ToJlyyeHHst Gojiee YHCTOTO Mblia,
nepen BblCAaJHBaHMeM MpOBEpbTE CMECh Ha MOJHOTY OMBIJIEHUS.
Ilnist 3Toro B NpoGHpKY ¢ 5—6 ma AHMCTHAJHPOBAHHOHN BOJbl 100aBb-
Te HECKOJbKO Kalejb MOoJyYeHHOH CMeCH. [TpoGy HarpeiTe 10 KHIe-
HHsi, BeTpsixHHTe. EC/IM CMech He COLEepIKHT Karelb KHpa, OMblJIeHHE
NpOH30MINIO M0JHOCTIO. B NpOTHBHOM Cayude npomoJxkaiTe Harpe-
BaTh CMe€Ch BOCKa M IIEJIOYM ellle HeCKOJNbKO MHHYT.

BoCK — CJIOKHBIfl 5(HpP BHICIIHX XXHPHBIX KHCJOT, HO B OTJIMIHE
OT JKHPOB He TPEXaTOMHOTO CIHPTa MNIHUEPHHE, 8 00HOATOMHOIO BbIC-
{1ero MHPULHJIOBOrO CHHPTA C,HesOH.

IlpH OTCYTCTBHM BOCK@ MOXHO BOCMO/Mb30BATHCH rOBAXKbHM, CBH-
HBIM Wi Gapanbum caiom. OmbIT MPOBOAMTCH ananoruuno. Ho
B 5TOM cJydae Mocie OTAENEHHs MblJa pacTBop MpOBEPHIOT Ha co-
fepranHe 00pasoBaBLIErocs rJHUEPHHA, 106aBssAs 10 KalasaM KoH-
LEHTPHPOBAHHYIO COJSIHYIO KHCJOTY 10 HeMmoJHOH HeHTpasH3auHH
wesoun. KHIKOCTE QHABTPYIOT Y€pe3 GymaxHbiil (QHIBTP, NpeABa-
pUTEJIbHO CMOUCHHbIH Bonoil. @unpTpar ynapupawT H NPOBOLAT Xd-
paKTepHyl peaKuHIo Ha INHIepHH, HCrOoAb3yH pacTBOpb CyJb(ara
MenH H LUeJIouH.
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