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OT U3IATEJILCTBA

B stoft KHHre aBTOp o6GoG6uiaeT CBOH ONBIT peIIeHHS SKCNepHMeH-
TaNbHBIX 3aJau, OTPaXKalOmHUX MNPOH3BOACTBEHHbIE MPOLECCH. IKCIe-
pPHMEHTaJbHble 3aJ1a4H H MeTOIHYeCKHe PeKOMEeHAAUHH MO HX pelleHHIo
npoBepsiJuCh aBTOpoM B IKosax Ne 174, 175, 182 Mockehl, o6cyxaa-
Auch Ha KoHpepenuusix W cemuuHapax Kaanwnunckoro u Tumupsses-
ckoro patioHoB MockBel M MoCKOBCKOH o06JaacTH.

OT3bIBB ¥ 3aMeUaHHsl MPOCHM NPHCHINAThL no axpecy: Mocksa, H-18,
3- npoe3ag Mapbunoit powu, 41, usnarenncreo «Ilpocsewmenue»,
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OBIUHE 3AMEYAHHUA MO PEWIEHUIO
IKCINEPUMEHTAJIbHbLIX 3A1AY ‘
HA MNPOU3BOACTBEHHOM MATEPHAJIE

IJKCNEépPUMEHTaNbHble 3aJaud MO0 XHMHH Ha IIPOH3BONACT-
BEHHOM MaTepHaJie B CPEIHEN IUKOJIe PacKpbIBAIOT CJEAYIOLIHe
OCHOBHble Bonpocbl: 1. [losesnbie HcKonaembie W  cChipbe.
2. OuncTKa cbipbsl M MPOAYKTOB NNpou3BoacTBa. 3. Pacnosuasa-
HHe BewecTB. 4. [lonydyenue u npumenenue sewects. 5. [Ipo-
H3BOACTBEHHbIE Ipouecch U ynpasjeHde uUMmMu. 6. Mcnonbso-
BaHHe OTXOLOB NMPoH3BOACTBA. /. XpaHeHue BewecTB. 8. [lpu-
FOTOBJIEHUE PaCTBOPOB.

DKCnepuMeHTaNbHble 3alaydl Ha TPOHW3BOICTBEHHOM MaTe-
pHa/e HCMO/Nb3YOTCs Ha MPOTSKEHHH BCero yueGHOro Kypca
XHMHH KaK Ha Yypokax (NpH npoBeleHHH JaGOpaTOPHbIX, Npa-
KTHYECKHX H KOHTPOJIbHbIX paboT), TaK H B MNPOLECcce BHE-
KJIaCCHbIX 3aHATHH. :

YcoBHe 3KCNepUMeHTaNbHOH 3ala4d yUWTeJb 3afHChbiBa-
€T Ha KJIaCCHOW NOCKe WJM Ha KapToukax. B coorsercTBHU ¢
colepKaHHeM 3aJlay Ha CTOoJaxX paccTaB/isieTcsi HeoOXO0AHMoe
obopynoBaHue, nocyaa, peakTHBbI H ADP. YUYEHUKH Ha OTAeJb-
HbIX JIHCTKAX 34MUCbIRAIOT XOJ pelleHdsa Mo ¢opme, KOTo-
pas MpUBOAMTCA HA CTpaHHlE 5.

[lpu oueHke 3agauu yuutenb MPHUHHMAeT BO BHUMaHUe He
TOJNbKO MNpHBEAEHHbIE B TeTPaju 3aMHCH, HO H BbilIOJHEHHE
ONbITOB. ;

[lpu Tekyme#i nporepke ycrneBaeMocTH GOJBUIYIO POJb HI-
pPaeT JEeMOHCTPAUHMOHHOE pelleHHe 3IKCMepUMEHTa/bHbIX 3a-
Aad. OnpaiunBaeMblii yueHHK OODBSICHSIET XOA PeLUeHHs 3ala-
4H, OOOCHOBbIBAET €ro TeopeTHUYeCKH, MOAroTaBJAHBAET Heol-
XOAHWMble BelecTBa, MpUOOPLI U Apyroe obOpynoBaHHe, a 3aTeM
NoKasbiBaeT onbiThi. OCTalibHble YHEHWKHW CledsiT 34 ero pabo-
TOH M OTBEYAIOT HA BONPOCHl, NPEAJOKEHHbIE YYHTeseM.
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Ci1oKHbI@ 3aJaYd HYXKHO pacuJieHUTb Ha HEeCKOJBbKO 3TaloB
B COOTBETCTBHHM C MX COJAepKaHHeM H OCOOeHHOCTAMH XOza pe-
menns. Yrobbl COCPEAOTOYHTh BHUMaHHE yYalluXcd Ha Haubo-
Jiee BAXKHBIX SIBJEHUSIX M [IOMOUb UX OCMBICJIHTb, YUHTEJb CTa-
BHT K 3ajaye psjl IOMNOJHHTENbHBIX BOIPOCOB.

B xauecTBe mnpumepa npuBefeM HECKOJbKO 3KCIEepHMEH-
TaJIbHLIX 3ajJay.

3apaua 1. [[uHKOBYIO H ONIOBAHHYIO TMJIACTHHKY IO BHEIl-
HEMY BHAY pas/M4uTh TPYAHO. KaK MOXKHO HX pacnosHaTh MpH
MOMOLLY COJH M KHCJOThHI?

Bonpoch

1. C onMHaKOBO# NI CKOPOCTBIO NPOTEKaeT peakuusa B3a-
HMOJIeHCTBHSL STHX METa/UIOB C KHCJOTOH? Kaxou MeTaJn
aKTHBHee?

2. Kax B3auMOJEHCTBYIOT LHHK H OJIOBO C KHCJOTOH H
CONBIO?

3anaua 2. B snabopatopuH HMEIOTCA: COJMAHAsA KHCJOTA,
nupomosnt (MnO,) u Opomuctbiii Kanui. Kak, noabsysacek
THMH BeIleCTBAMH, MOXHO MOJYYHTb Opom?

Bonpochs:

1. Tlouemy GpoMHCTBIfi KaJHii HYXXHO B3fITb B pacTBoOpe?

2. KakoBa posib mUpoJsio3uTa B peakuuu? Kakumu Beulect-
BaMH €ro MOXXHO 3aMEHHTb?

3. Kakyio peakuHio MOXKHO BeCTH INpH HarpeBaHHH, a
Kakyio Heaw3si? [louemy?

4, Kak u3 pacTBopa MOXHO BbIIeJHTb Opom?

3anaua 3. B page xuMHUeCKHMX NPOM3BOJICTB B KauecTse
noGOYHOr0 MPOAYKTa 06pasyeTcsi CePOBOAOPOA, KOTOPhIi Te-
nepb MCNOJNb3YIOT AJIA TOJNYYeHHS] CePHOH KHCJIOTHI. Ho.nqurb
CepPHYI0 KHCJIOTY H3 CepPOBOJOPOAA.

Bonpoch:

1. [Touemy npu ropeHuHH cepono,uopo,ua noJjyyaercsi cep-
HHCTHIi, a HE CepHbIH aHTHAPHL?

A ﬂpu KAKHX YCHOBHAX CePHHUCTBIH AHTHAPHUJA OKHCJSA-
e€TCd B CepHbIH?

3. B Kakom BellecTBe cJelyeT pacTBOPATH CepPHbI aHTHA-
pua?

4. Kak y6eauTtbcsi, UTO B CEpHOH KHCJOTE HET CEpPHHCTOM
KHCJIOTbI?

5. KakuMu cpeicTBaMH MOXKHO YBEJIHUHTb CKOPOCTH JaH-
HBIX Ppeakuuid?
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B npouecce BHEKNMACCHBIX 3aHATHiH (IOMa, B INKOABHOM
KabuHeTe, B MNPOM3BOACTBEHHOH J1aGOPaTOPHH) YUEHHKH pe-
mawT 6onee CJAOXKHbe H Tpebylolne 3HAUHTENBHO GOJBIIErO
BPEMEHH 3KCNepHUMEHTaJbHble 3aJauH.

Yuutenb mpepnaraer ydyeHukam 15—20 skcnepHMeHTalb-
HbIX 3afay. KaxIbliii BbiOMpaeT M3 HHX To/NbKO oaHy. Hexko-
TOPble YUEeHHWKH caMH noibupaior cebe TeMy U BMeCTe C yUHTe-
JeM ¢opmyanpylor 3azavyy. HaubGosee c/oXHbIE H TPyAOEM-
KHe 3aj]a4yM JaloTCs He OLHOMY, a JABYM yueHHWKaM. JlBa-Tpm
MeCsilla yYeHMK Ha OCHOBe PeKOMEHIOBAaHHOH yuyHWTesieM JIHUTe-
paTypbl TOTOBHTCSI T€OPETHYECKH, BBLIMOJHSET BCe HEOOXOLH-
Mble ONbITbl H COCTaBJSET OTYET MPUMEPHO MO CJAEAYIOLIEMY
JIaHy:

Cozepxanue 3anaud.

[ToarotoBka K pelieHuio 3afay.

YpaBHeHHSl XHMHYECKHX peakilHi.

MeTonMKa pelueHHs 3ajau.

TexHHKa BHINMOJNHEHHS1 3KCMEpHUMEHTA.

CBs3b OnHCaHHBIX B 3ajaye MNpOILECCOB C NMPOM3BOACT-

il i el i e

BOM.
7. BeiBOaHI.

K oTyery y4yeHHKH roToBsIT KO/JIeKuHIO BemecTs (puc. 1),
TabJIHLbI H CTEHHI.

BEWECITBA

aHeBHuK
onuvconss
MOAD - Z000Wa wepacmbo- aanma
PaCcaEooUII08 Lacmbopurioe PUMOE
bewecmbo Beuecmbo bewecmbo
=
Puc, 1
2*



B IX—XI knaccax mpoBoaATCi TaK Ha3blBaeMble «TBOP-
gecKkHe» KOH(depeHUHH.

Ha kondepenuusax gaorcs s3afiayd NPHMEPHO TaKOro THMA.
3apnaua.

[Tonyunts OKHWChb Marsusi AByMs cnocob6aMu: a) H3 TNpH-
ponHoro Kap6oHata MarsHus, 6) M3 a30THOKHCJIOrO MarHHs
(MapkH «uyno») M KapboHaTa aMMOHHA (MapkH «X-Uy).

B Kakom ciyyae OKHCb MarHusi MOXHO NPHMEHHTb Kak
JiIoMHHOGOp?

-Bonpoch:

1. Bausior a1 pasanyHble MPUMECH Ha CBedeHHe (CNexTp)
okHcH MarHus? Kako# cnocob caenyer usbpars, tnoébl OKHCh
MATHHS TOJIYUYHTb YHCTOMH?

2. Kak MOXHO YCTaHOBHTb, YTO YIJIEKHCJbi MarHuii co-
HEPKHUT NpPHMECH?

3. UTto HyXHO clenaTh, YTOOLl MOJIY4eHHbIH B Pe3yabTaTe
peaKuHH YTJEKHCJAbIA MarHud OTAEJIWTb OT APYrHX BelLecTB?

4. Tlouemy ansi nposeneHus peakuuu obMeHa BeulecTBa Ge-
PyT B pacTBOPEHHOM BHJe?

. Iloyemy nns monyuyeHHs OKWCH MarHHs (NPH TIpHMEHe-
HHUH ee B KauecTee .momuﬂocpopa) He MOoNb3YyHTCS MPHPOAHLIM
yrnexuc.nbm MarHueMm, KOTOpbiH SABJIAETCA JelIeBbIM ChipbeM?

Kondeperuuio BenyT camu yuauivecsi. OnHH H3 HUX [eJiaeT
BCTYIJIEHHE O 3HAYeHHUH 3SKCNepHMeHTaNbHbIX 3ajad. Ha co-
cOuenue o pelieHun 3aaauyu orBoautcs 10—15 mun. YueHHK
JIOJIXKEH KOPOTKO H3JIOXKMUTb COllep:KaHHe H XOJ pelUeHHsl, MPo-
JEMOHCTPHPOBATH OMNbITHI H CeJaThb BbIBOABL. TYyT JKe 3a4al0TCH
BONpOChl BhiCTynawowuM. [aercda oueHka paboThl.
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§ 1. CBOUCTBA BEUIECTB

Pacnosnasanue BellecTB MO BHELHEMY BHAY M TemmepaTtype
KHNEeHHUs

Hayunts pasanuatb BellecTBa MO ONMpeleTeHHBHIM MPH3-
HaKaM — 3TO OJHAa H3 TJaBHbLIX 34ay H2YYEHHS XHMHH.
YMeHune pacrnosHaBaTb BeELIECTBA MO MHX CBOHCTBAM HIpPaer
OONbLWIYIO POJb B XH3HW H NMPAaKTHKE.

[lepsoiit ypok no teme «CBoiicTBa BeLISCTB» NOCBALIACTCH
H3yYeHHIO TeopeTHYecKoro MartepHana. Bropoit ypok — pe-
LHIEHHIO 3KCNepHMEHTaJbHON 3alayu MO pacno3HaBaHHIO Be-
wecrs. B Hauane BToporo ypoka yuuresb nocje HeGOJbLIOro
onpoca MepeXoAHT K PelleHHI0 3KCNepUMEeHTallbHOH 3ajaud.

YuuTenb MHIIET HA AOCKEe YCJAOBHE 3aJauu:

«Onpenenurb, Kakue BelulecTBa HaxoasTcs B siuKe. Be-
mecrBa noa Ne 1 onpenenute no usery, noa Ne2 — no 3ana-
Xy, noa Ne 3 — mo BHeiuHeMy BHAY (UBeTY) W 3anaxy, IMoj
Ne 4 — no temnepatype KHMeHUs (MOCJAEAHHII OMBLIT MPOBO-
JUTCA KaK NEMOHCTPALLMOHHbIH)».

Ha kaxaplfi cton ctasutcs ofuH HabGop pewectB. B GaH-
Kax noa Homepamu: Ne 1 — caxap, yroib, Meab, cepa; Ne 2 —
yKCcycHas KucJaora, Boaa, HadraauH; Ne 3 — menb, anioMu-
HUi#, mMes, Mpamop, BOJa H YKcycHas Kucaora; Ne 4 — soza,
STHJIOBbLIH CIIHPT.

Yuutenb npeasaraeT NMO3HAKOMHTBCS C BElIECTBAMM, KO-
TOpbie JiexkaT B 6aHKax noa Ne 1, u onpeneauTb WX Mo UBeTY.
3arem vuuTeJib paccKasbiBaeT, KaK Halo OMpeesisiTb BellecT-
Ba MO 3anaxy, W npenjaraeT MO3HAKOMHTLCS C BeLIECTBAMH,
Haxoasiulimucs B Oankax moa Ne 2. Drtu BeilecTa. XOpoilio
SBHAKOMbl Y4YalLHMCA W3 MORCEAHEBHOW KHM3HHM, OHH HX Cpasy
onpenensit, Kak TOJbKO OTKPOKT NPoOKH. '

B takom e nopsiike onpeneasitotces BeuiecTsa B HaGope
moa Ne 3. B Hem uMmeercsi wectb BewecTs. B aByx GaHkax
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HaXOMATCS pacTBOP YKCycHO# KucaoTel H Boja. Ilo kakomy
NPH3HAKYy OnpeaesuTe YKCYCHYIO KHCJOTY?

Menb, anloMHHUE, MeJ1 H MpaMop onpee/sioT 1o BHell-
HeMy Buay. Kpome Toro, xapakTepHbIMH CBOHCTBAMH SIBJISI-
IOTCSI: AN MeAU — LBeT, OJIsl aNlOMUHHA — JIEFKOCTb H TJia-
CTHYHOCTb. Mpamop TBep:Ke Mesia. B 35TOM MOXKHO y6eIHTL-
csl, nmpoBeass peOpoM Kycka Mpamopa Mo KYCKYy MmeJa.

YuuTesb pacckasbiBaeT, 4TO KaxKJ0e YHCTOE BellecTBO
HMeeT ONpeJeseHHYIO TeMmepaTypy Kumenus. 3a TeMmmnepa-
TYPY KHIEHHs XKHAKOCTH cJeayeT NPHHHMAThb [OKa3aHue
TepMOMETpPa B MOMEHT, KOrJla HauuHaeT KHMeThb BCsA Macca
KHIAKOCTH.

B na6ope Ne 4 uMeloTcsi Bofa M 3THJIOBHIK cnupT. Onpe-
JeNUTe BellecTBa, 3Hasi, YTO TeMmepaTtypa KHMEeHHs BOJbI
100° C, a stusoBoro cnupta 78°C. Ilpu HarpesaHuu 3THJIO-
BOrO CIIUPTa HaN0 ObiITb OCTOPOXKHBIM M NOMHMTb, 4YTO OH
JerkKo BoOCMJaMeHseTcs.

3anaua pewaercss B BUJe AEMOHCTPAIMOHHOIO OMBITA.

Jenaercsi BbIBOA MO NpoBedeHHOH paborTe.

Pacno3Hasauue XUAKHX BellecTB

YaenbHbli BEC pacTBOpa MOXKHO ONpeJie/IiTb apeoMeTpoM.
Jlna onpenesneHHs] YAEJbHOrNO Beca XKHAKOCTb HAJHBAIOT B
CTEKJAHHbIH UMAHHIAP eMKocTbio He menee 0,5 4. [lorpyxarth
apeoMeTp B KHAKOCTb CJEAyeT OCTOPOXKHO, He BbIyCKaTh
€ro M3 pykK N0 TeX Nnop, NMokKa He CTaHeT OYeBHIHbIM, YTO OH
naaBaeT. ApeomeTp AO/KEH HAXOAHTbCA B LEH1pe LHJIHHApPA
(anst Gonblued TOYHOCTH IMOKa3aHHH).

3anauu

1. B Tpy uuauHIpa HAJAUTH CJAEAYIOIIHE KHIKOCTH: BCAA,
IJIMIEPHH W pacTBop noBapeHHol cosu. [lonb3ysch apeomer-
poM, onpenenHTb, rae Kakas XHMAKOCTb HAaXOAHUTCH.

2. [lonb3ysicb Tabnuned MJIOTHOCTH MKHIKOCTeH, ompe-
JIeNUTh, KaKHe BelllecTBa AaHbl: BOAA, CMHUPT (METHJIOBLIH HJIH
STHJIOBBIH), KUAKOE PacTBOPHMOE CTEKJIO.

3. B aByx uuauHapax HaxoAaatcsi GecuBeTHble XKHIKOCTH:
B OINHOM — IMCTHJJIMpOBAHHAsl BOJA, B IpyrOM —pacTBOp TII0-
BapeHHO# conu. Onpeaenuts AByMsi crniocobaMu, B KaKOM [LH-
JIMHJpPE HaXOAUTCS BOJAA U B KAKOM — PACTBOP OBaPEHHOMH COJIH.

4. B ABYX coCyAax HaXxoAsITCSA: B OAHOM — BOJONMPOROAHASN
BOJa, B ApyroM — auctuanupoBaHHan. [lokasatb Ha ombire,
KakHM o0pasoM MOXKHO pPasjHUHTh 3TH KHAKOCTH.
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Ta6auua ‘1

[110THOCTE HEKOTOPBIX XUAKWX BemecTs (B 2/cm® npu TeMmnepaType
20°C w: P == | gm)

—

BOBE-. v it kel RS T e 1,0
LT AR R L Y W e B S o S P 0,88
ENPY METRROMNR & . . Lo R e e 0,79
SRR STRIOBEIR 0 e M S T R e B T 0,789
CTERN0 PacTBOPUMOR MUAKOR s « + o v v o 's « o o' ¥, 361,58
N O ORI D R R TR 1,25.
10-npouenTHBI pacTBOp MOBAPEHHOH COJIH . . . . . . 1,07

5. Ilanbl Tpu pacTepThiX B TNOPOIIOK PREIISCTBA: caxap,

MeJa H peunoit necok. Onpegenutb AByMsi criocoGaMH, rie Ka-
KOe BelleCTBO. : :

"~ 6. Onpenenuth 1BVMA cnoco6aMH, B KaKoM TNaKeTe Ha-
XOAUTCSl NOBapeHHAasl COJb, KpaxmaJj M cepa.

7. Naun xuakoctd. Onpenenutb, Kakas H3 HHUX Bola H
KaKasi — 3TWJIOBbIH CIHPT (BOCNOJIb3YHTECh pa3HbIMH TeMIe-
paTypaMH KMNEHHS W pa3:biMA YJeJbHbIMY Becam). ‘

8. Onpenennte no 3amaxy CHAENYIOLIHE BelleCTBA: Halla-
THIPHBIH CIIUPT, YKCYCHYIO KHCJOTY, 3THJIOBbIH CIHPT, CKHIH-
aap. :
9. Ilanbl 4erbipe BewlecTBa: caxap, MeAHLIH KVIOpoc, BO-
Ja u ykcycHasi kucnota. Ilpogenats ¢ HUMM ONbITHI MO HHXKe-
NpHBEJCHHOMY MJaHy M JaHHble 3anucaTb B Tabmuuy 2. Ha
OCHOBAHHHW CBOHCTB OINpeAesHTb, YTO 3TO 34 BEIeCTBA.

Ta6bnuna 2

Howmep npo6upku (BemecTna)
1 2 3 1

ArperaTHoe coOCTOsIHHE
[IBeT :
PactBopumocTs B BOJe
3anax

Y neabusiii Bec

Temnepatypa kuneuus (B °C)

[focne npoBepku peleHuss 3anay yuuTenb mnpeaaaraeT
BONPOChHI /ISl 3aKpenJieHHs MaTepHasa M JaeT 3ajaHHe Ha JOM.

Bonpocet orsn 3axpennenus mamepuaira

1. Ha3zoBuTe He MeHee Tpex ONMHAKOBHIX MPEAMETOB, H3-
FOTOBJIEHHbIX H3 OJHOrO BEILECTBA, H He MeHee Tpex OJXHHAKO-

3 9



BbIX NMPEIMETOB, H3TOTOBJEHHBIX H3 pasHbIX BelnecTB. OTser
NOSCHUTE. »
2. HasoBute HeckonbKO BelleCTB, MPOM3BOACTRO KOTOPHIX

MO CEMHJIETHEMY NNAHY PasBUTHsI HapoAHoro xo3siicrea CCCP
8HAYMTEIbHO BO3paACTeT.

JomaiiHee 3ananue

- 1. Tlo kKakuM npu3snakam Jerue BCEro PasiTHUNTL CJEAVIO-
LIHe BellecTBa: MeAHbIH KyNopoc, MapraHUOBOKHCJALIH KaJjui,
MOPOILOK Cepbi?

2. llo kakuM npu3HAKaM MOXHO OTJAHUMTB KYCOK 2KeJie3a
OT KyCKa yrJis, KyCOK Cepbl OT KYCKa JIaTyHH?

§ 2 YHCTBIE BELECTBA W CMECH

[Tpuponnsie coelMHeHHS HWMEIOT MPHMECH, OT KOTOPHIX
MPUXOAUTCH OCBODOKAATHCA TNPH NPOMBILACHHOM TOJYYeHHH
YUCTbIX BeulecTR. OUHMCTKA BEULeCTB HMEeT BaXKHOE 3HAYEHHe B
MPOMBILLIJIEHHOCTH.

OnuT npenonaBaHWsi XMMHH TOKA3bIBAeT, YTO yyallyecs
CeAbMbIX KJACCOB JIyUYllle BCEro YCBAWBAIOT Pasies «UHCThle
BellecTBa M CMeCH», KOraa CaMH TOTOBSIT CMECH H BbIAEJSAIOT
M3 HUX YHCTHIC BellecTBa.

Huxe onucbisaercs metonnueckmii npreM npoBenenns npak-
THYeCKOH paboTbl. Bhinonnenue ee yuamwnmucs nocTpoeHo
coBceM HHaue, 4eM B yueGHHKe. Bo-nepsbix, oHa pasjesena Ha
JBe 4aCTH, nepsas H3 KOTOPbLIX BHIMOJAHAETCS L0Ma, BTOpas —
B KJacce B BHIe KCNepUMeHTanbHOH 3ajauu. Jlaiorcs Bompo-
bl 17 3aKpenJeHus mailepuana.

' Korna teopernuecknit matepuan mpoiiieH, yuuTeNb HaeT
Jlomauinee 3ananve, 4Tobbl yyaliuecs TOATOTOBHJHCH K peliie-
HHIO 9KCNePHUMEHTaNbHOW 3alauH.

 Yuaumecs 10mMa IOJKHbBI IPHTOTOBUTL CMECh (BJIH3KYIO K
GV3yHy) M3 NOBapPEHHOB COMM M MOUBLI (NyUlle R3STH MecuaHyo
gousy). CocTapHnie YacTH MOXHO 6paTh B JIOObIX KOJHYECT-
BEHHbIX COOTHOWEHHAX (1A 3TO HYXHO 06paTHTb ocoboe BHH-
Matue yyamnxcs). OHM JOMKHBI CPABHHTL NPHTOTORJCHHYIO
CMeCb C YMCTOH MOBapPEHHON COJIbIO H yKa3arb, YeM OHM pasiiH-
4aroTCA. _ -

Ha nuer uncrtolh Gymarw HachbimaioT CTONOBYIO JIOXKKY MO-

wt § 1
BapeHHO#l COoau H A06aBJasIOT 7 VIOKKH NOYBHL Twarenbno
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nepemewmnsaioT. [lonyunBiryiocss cMech paccMaTpHBAIOT — He-
BOOPYKEHHbLIM [J1a30M, a 3ateM u4epe3 ayny. Ormeqalor, Bce
JIH YaCTHILbI OLHHAKOBOro pasmepa, (opmsi, usera. Caenyer
o0paTHTb BHHMaHHe Ha pasiuune B GopMax M uBeTe KpHCTaJ-
JIOB NOBAPEHHOH CONH W YacTHl nousbl. CMech CChINAIOT B CTeK-
AsHHylo OaHKy. Ha GaHky HaK/IeHBAIOT 3THKETKY € HaANHKCbIO
«By3yH». ;

Onpeneasiior pacTBOPHMOCTb MOBAPEHHOW COMH W MOYBHIL.
Ilns 3TOro pacTBOPAOT B BOAE HEMHOrO MOBAPEHHOH COJMH,
nosiy4aercfl mpospautsiii pacTBop. 3aTeM B BOLY HACLINAIOT
MOUBY, OHA He pacTeopserca. Yuaiuuecs JI0JKHbI ciaenaTh,
BbIBOJI, KaKHM CHOCOOOM MOXHO Pa3iesiniTb COJb H TOYBY.
Vuutess 3d0CTPsIeT BHHMaHHe yualhxcs Ha TOM, 4TO 3alava
CBOAMTCS K OTLICKAHMIO TAaKHX pas3iiMuMii B CBOHCTBAX MNoOBa-
PEHHO!I COJIM M NOYBbI, KOTOPbLIe NO3BOASIOT OTAEJANWTb UX APYT
oT Apyra.

Yuauinecs 10JXHbI I0Ma coenaTh pUCYHKH 22, 23, 24 u3
yuebuuka A. 1. Cmupuosa, I'. H. Ulesunckoro.

YyaluMmcsl npeanaraloTcsi BOnpochi:

1. Ha kakux ¢u3nueckux cBoiicTBax noBapeHHOM COJH H
MOYBbLI OCHOBAHO paszenenue OGy3yHa?

2. Yto MOXKHO CcKa3aTb 06 OAHOPOAHOCTH Gy3yHa, KaKHe
CBOMCTBA €My NPHCyWH (OAHOro BeLleCTBA HJIH HECKOJb-
KHX) ? !
3. Hem cmecH BellecTB OTJHYAIOTCS OT XHMHUECKHX COe-
JAHHEHHH?

Jadauaq

O4YHCTUTL NMOBAapEHHYIO COJIb.
B Hauane ypoka yuuTeNb Cnpaiupaet:
KakoBa uenb paboiw?

2. Kak paspenutb 3arpsisHEHHYIO COJIb?

3. Kak ouHcruTe mosyyeHHy0 XKHAKOCTH?

4. Kak u3 pacrsopa sblueauts coab? Yro Hano Clenat,
qTOGBlI IPH 3TOM He ObIO MOTEPL COJIH? "

Pabora nposoantcs dpoHTanbho.

I wacme. lpurotosnennyto (1oma) cMeChb MOBAPEHHON COMH
H TIOUBbI BHICHINAIOT 8 XUMHYECKHHE CTaKaH, HaJHUBAIOT BOALI H
TILATEJIbHO NepemMewuBaloT. [oToBAT (UABLTP W BCTABASIOT B.
BOPOHKY, 3aTéM CMauuBalor ero. |

2 uacmp. 3aKpenasnior KoAbilo HA WITATHBE, BCTARJSIIOT B
HEro BOPOHKY € (GuJALTPOM, OOACTABASIOT MOJA Hee YHCThif
XHMHUYECKHH CTakaH H (QuabTPYIOT.
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3 wacmb. PUALTPAT BHIMBAIOT B (aphopoByio 4amKy H
BoinapuBatoT. Otyer o pabore yuamuecss 3aluCbLIBAOT MO
¢opme (Taba. 3).

=

Ta6auuma 3

Kpatkoe conepxkanue | Texuuka sbimosinenus Habnopenun u
3ajaHus OonniTa BbIBO 1 bl

Bonpocst oas 3axkpensenus mamepuara

1. Ilepeuncnare, Kakue onepauHH W B KaKoii noc/eroBa-
TEJIbHOCTH Bbl BbIMOAHSAJIH,

2. Yto ocranoch Ha GuABTpE?

3. Kak nposeputh, uto pactBopeHHoe eiectBo (NaCl)
NPOXOAHMT Yepe3 (GHIABLTP?

4. Kakue npapusa cobaiofasH NMPH PacTBOPEHHH, (PHJBT-
POBaHWH H BbIAPHBAHHU?

0. Kakune cnocobbl pasneseHuss cMecedl H3BeCTHbI BaM H3
NOBCEIHEBHOH MKH3HH (MPUBECTH MpuMep)?

6. Kak Bbizeanth conb u3 pactBopa?

7. Uto HyXHO clenarb, 4ToObl YCKOPHTb pPacTBOpPEHHe?

3adauu

1. Ilpuponnwiii Taxenwii wnart (BaSO,), seasoumiics wc-
XOAHBIM CbiPheM JJisi MOJYyYeHHs Psla XUMHYECKHX TPOAYK-
TOB, COAEPXKHT B BHIe NPHMeCH HeGOJAbIIIOe KOJHYEeCTBO MOBa-
peHHOH conH. OUHCTHTbL TsKeJbIH LIMaT OT MPHMECH MOBa-
peHHO#l conul.

2. B onnofi npoGHpKe HAaXOAHTCH CMeCb IBYX BeIIECTB:
Cepbl M XKeJie3a, B JIPYroil — YHCTOE BelleCTBO (CEPHUCTOE Ke-
J1e30).

JlokasaTb, B Kakoii npo6upKe cMechb, a B KaKOH — YHCTOE
BELLeCTBO.

3. JlokasaTb, 4TO NpupoAHas BOJA, Jake NPO3pauHasi W
Ge3 3anaxa. COLePKHT NMPHMECH APYTUX BELLECTB.

! Ecau WeT npHPORHOro TSKeNOro mnara, T0 ANS ONBITA BO3BMATE
CePHOKHCABIH Gapuil M cMewaiiTe ¢ HEOOAbILHM KOJHYECTBOM XJOPHCTO-
ro HaTpus.
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4. OnpenenuTs NO yAeNbHOMY BeCy, KaKHe BelllecTBa CO-
AEPIKATCS B CMECH: a) pPeYyHOH MecOK M NpPoOKOBbie OIMHJKH,
6) MeJHbIe ONUJIKH U JAPEeBeCHble OMHUJIKH.

O, Ilaﬁbl JBa BellleCTBAa YepPHOro usera (OKHCh MeIH ane-
BeCHbIH yroin). Kak pacnosnarb, rje Kakoe BelleCTBO?

6. Bam Bbjlasno no BuAy oaHopoaHoe BelecTBo. Jloka-
3aTh, UTO 3TO cMechb. (MOXKHO B35iTb CMeCh Mecka W Cephi.)

7. B necke ofHapyiKeHbl JpeBecHble H KeJIe3Hble OMUJKH.
Paznenutb 3Ty cMech.

8. B kepocune obHapykeHbl nmecok H Boga. OUHCTHTH Ke-
POCHH

9. OuuctyTe 3yOHOH MNOPOLIOK OT MPHUMECH MOBapeHHOM
COJIH H JAPEBECHbLIX OMNHJIOK.

10. Pazgeauts cmech JpeBecHBIX ONMWJIOK, Mecka H IOBa-
PeHHOH COJH.

11. Ipu nonyueHHu MeIHOrO Kymopoca B MPOMBILIIEHHBIX
yC/IOBHSIX B HEro NnonajaioT He PacTBOPHMbE B BOAE BElLLeCTBA.
B na6opatopuu npou3BOAAT aHANH3 HA HAJUYHE HEPACTBOPH-
MbiX yacTHil. OnpeaenauTb, €CTh JIH B MEJHOM KyNopoce Hepac-
TBOPUMbIE BelLeCTRA.

12. [lpuponubifi mecok, HCMONb3yeMblil I/ MPHUTOTOBJIE-
HUSl OCTOHA, COLEepP:KHT HebGoJblIoe KOJHYeCTBO TaHHBL. lo-
Ka3aTb METOLOM «OTMYUYHBAHIISI» HaJHYHe B HEM IJIHHbI.

13. JloKasaTb ¢ MOMOILLbIO HECJOMXKHOTO ONbiTa, YTO IOYBA
AIBJISIETCS] CMECHIO PA3JIHYHBIX BELEeCTB.

14. CoxpaHsiiOT /1M CBOH CBOHCTBA caxap B CMECH C Me-
JIOM, XKeJIe30 B CMECH C CcepoH (mecKoM WJH amoMuHueM)? Ecau
COXPaHAIOT, TO JA0Ka3aTb 3TO OMbITHBIM MYTEM.

15. MeaHnbiii Kynopoc 3arpsisHeH neckoMm. Kakue cBoiicTBa
MEJHOro Kynopoca H MnecKa MOXHO HCINOJb30BaTb VI HX pas-
nenenun? [lponenats onbit.

16. Jlokasatb, uyTOo AaHHbIA Oesblii MOPOLIOK SIBJSETCS
CMECbI0 KpaxmaJjia ¢ caxapHoil myapowu.

17. B uducryio Bony monajau: a) MaliMHHOe MacJjo, 6) me-
Tajannyeckas nolib. OYHUCTHTDL BOAY OT 3THX NMpPHMECEH.

Bonpocst 0ra 3axpenienuss mamepuara

1. IlpuBeaute npumepsl: a) NPHPOAHBIX cMecell, HMElo-
uMx OoJiblloe 3HAaYeHWe JJIA HAaPOAHOro XossiiicTBa; 6) HCKYC-
CTBEHHO MNPHroTOBJEHHbIX cMecell. OObsICHHTE, KaK MOXKHO
NPHIOTOBHTbL CMeECh.

2. Cmewanu cnupt, BoAV M necok. Kakue cBoiicTBa 3THX
BEILECTB MOXKHO HCII0/1b30BaTb /ISl UX Pa3/ACJIECHHSA?

13



3. Kakum o6pa3om W3 peuHoll HJIH MOPCKON BOIB MOMKHO
NONMYYHTb XHMHYECKH YHCTYIO Boay? Hapucyviite npocreiimuii
npubop A5t NONy4YyeHHS AHCTHIJIHPOBAHHOH BOARK:.

- 4. Monoko sisnsietca cMecbio. B ero coctaB BXOLST: Boja,

Kupbl, OCAKH M Apyrue pewecTBa. Kak BbIAESIOT JKHDPBI U3
MOJIOKA NpPHU ero nepepaboTke?

§ 3. THIIbBI XUMHUYECKHUX PEAKLHA

OnbiT pasnoxeEHst OKHCH PTYTH MOXKHO MPOBECTH KAaK 5K-

CIIEpHUMEHTa/NIbHYIO 3ajauvy, KOTOPYIO YUUTEJb pellaer BMecTe
C YUeHHKaMH.

3adaua

1. Tlposectu -peakumio pasnoxkennss okucn prytu. Kakue
8EILeCTBA MOJYYAIOTC B Pe3yJbTaTe pPeakLHH?

YKasaHue K pelleHHIO 3ajauu
3ajaua pemaeTcsi AeMOHCTPALMOHHLIM nyTeMm. [Tpwu npose-

AC€HUH 3TOTO ONbiTa YYHUTENb axcrmms’upye'r BHHMaHHe yua-

ILKMXCsA, 3axaBasi BONMPOCH:

1. K kKakomy Tuny peakumuil OTHOCHTCS passiokKeHHe OKH-
CH PTYTH?

2. MOXHO JIH M3 C/IOXKHOTO BELIECTBA MOJNYYHTH NMPOCTHIE?
Hanpumep, 3 okucH pryTH — pTYTh H KHCJIOPOL.

3. Kakoil user umeeT okuChb PTYyTH?

HeolxoanMo nOMHHTB, YTO PTyTh, NoOJywaroUIAsiCs npu
Pa3/IOKEHHH OKHCH PTYTH, HCMApPSETCs, a Nnapbl €e siAOBHTIHI.
Y6eautech, 4ro npuGOp «IePKHMI», HACHNBLTE OKHCh PTYTH B
MpOGHPKY H 3aKpofiiTe NPoOKOH € raso0TBOAHON TPyGKOIl.

Yuutenb obpaliaeT BHUMAHHE yYallHXCH HA TO, YTO OYEHb
MHOIHEe XUMHYECKHe peaKilMH HAYT TOJbKO MPH HAIrPeBAHUH.
B npoMbiLIeHHOCTH CKHTalOT MHOMO TOMAMBA ANl TOFO. YTO-
Obl MONYYHTb HEOOXOINHMMble KOJHUECTBA TemaoTol Af ocy-
IEeCTBJACHHA XHMHUYECKHX mpeBpauleHHid. Peakuus pasioxe-
HHS1 OKHMCH PTYTH OTHOCHTCH K peakilHsM, KOTOpble HAYT NpH
harpeBanuu. [lporpefite npobupky, sareM cuabHO Harpeiite
TO MeCTO, TAe JeXKHT OKHCb pTyTH. M3 oTsepciug rasoorsos-
HOH TPYOKH CHayasia OyneT BbIXOLWTH BO3AYX, a NPH AajbHEH-
IeM HarpesaHuW BbIAENSIETCA ras.

- Hrobbl y6enurbesi B TOM, UYTO 3TO — KHCJIopon, HeoHXOonH-

MO cobparh ras u ucnbitarb. Hanosuus npoGupku rasom, npe-
KpaTtute HarpeBaHHe.

14

b R < o < S e e M 7 A e et M MO M i

o

ol

Wiy

i

o e TR



Bo Bpemsa pa6orbl ofpaTHTe BHMMaHHE Ha BbIMOJHEHHE
NpaBu/ TEXHHKH 3KCIIepHMEHTa, 3apaHee II03HAKOMbTECh ©
HHCTPYKIHEeH JJIsi paGoThl C SIOBHTHLIMH BELIECTBAMH H Npa-
BHJIOM OOpallleHHsi C PeaKTHBOM — OKHCBIO PTYTH.

Bonpocer 0an 3axkpensenuss mamepuara

1. Ilpu KaKuUX yCIOBHSIX pas/iaraercsi OKMCh PTYTH?

2. Iloyemy Mbl He HarpeBalH OKHCb PTYTH Ha OTKPBITOM
BO3JyXxe?

3. MaMenunace /i1 OKHCh PTYTH NPH HarpeBaHHH?

4. Kakue BellecTBa MoJy4aloTCsi B peayJbTaTe peakuuu?

5. Ha ocHOBaHMH KaKHX NPH3HAKOB MOXKHO 3aKJIOUHTb,
4TO OKHCb PTYTH NPH HarpeBaHHH IOJABeprajach XHMHYECKO-
My NpeBpalleHH0? B yeM cOCTOMT 3TO mpeBpauieHHe?

6. MOXHO /M C/I0XKHOE BEIIECTBO PAa3JOKHTh Ha MeHee
CJIOXKHBIE?

3adaua

1. OnpenenuTb, Kakue NPoayKThl H B KaKOM arperaTHoM
COCTOSIHMH TIOJIy4aloTCA IPH pasjokKeHHH MaJiaxura.

YKazaHue K pelIeHUI0O 3aJJauH

Manaxur — 370 ropuasi nopoga ¢ npumecsimi. B npupoge
OH BCTpeyaeTcsi B BHAE KPYNHBIX [JIbIO, KOTOPbIE HCIOJb3Y-
OTCSl KaK IeHHBIH OTAeJOYHbIH Marepuan. s saGoparop-
HbIX Ll€JIeH MaJlaXMT HCIIO/Nb3YeTCsl B BHJE MOPOIUKA.

‘Cobepute TakoH e mpubop, Kak JJsl PasjoMeHHS OKHCH
PTYTH. . '

[Ipo6upky sakpenute Tak, 4To6bl AHO GBIO HEMHOTO MpPH-

|
nofHATo. Hacbinbre npHOAU3HTENLHO - 4acTe NpoOGHPKH

MajaxuTa W 3aKpouTe npoOHPKY MNpoOKo#l ¢ rasooTBOLHOM
TpyOKo#i. HemHoro Manaxura Jjs CpaBHEHHSI OCTaBbTe Ha
Oymare. OmycTuTe KOHel rasooTBOAHOH TPyOKH B YallKy C
H3BecTKOBOH Bojoii. Harpeiite manaxur. V3 seneHoro oH cra-
HOBUTCSl 4YepHbIM. B BepxHe# yacTh npobGHpKH o6pasyorcs
KaneJIbKH BOJbl, BblIeJfeTcA ras.

Crnenyer 3aMeTHTb, YTO B MPOMBILIEHHOCTH YacTo NMpPHMe-
HseTcAd cnocob onpejeneHUs] HHTEHCHBHOCTH TeYeHHS XHMM-
YECKOH peaKLHH 10 CKOPOCTH NPOXOXKIEHHS NMy3bPLKOB rasa
yepes XKHAKOCTb.

Cobepute MeTOAOM BBHITECHEHHS BO3JyXa BblleJAIOLIHICA
ras B XMMMYeCKHH cTakaHYHK. (['asooTBopHas TpyOKa J0/K-

4 3aka3s 74 15



Ha ObITb KaK MOXHO GiHiKe K AHY npoGupky. [louemy? O6bsic-
HHUTe.)

IlposeprTe, roput au nyuuHka B cobpaHHoM rase. Hasneii-
T€ B CTAKaH C ra3oM M3BeCTKOBOH BojAbl. [louemMy MyTHeer u3-
BecTKoBasi Boga? Kakoii ras Beiensiercsi? Kax namenuscs ma-
naxut? Kakue BemectBa nonyywincs? Hanummre ypaBHeHHe
peakiuu?

YHro MOXKHO cKasaTh O CBOfiCTBax yriekucaoro rasa? ITox-
ACPXKHBAeT OH ropeHue HJaH HeT? CpaBHHUTE €ro CBOWCTBAa CO
CBOMCTBAaMH KHCJIOPOJA.

Ha BemecrBo uyepHoro ipera, mosyueHHoe B pe3yJbTaTe
peakiuH, TNMOAEHCTBYHTE co/lsiHOH KucaoToii. B apyryio npo-
OMPKY IOMeCTHTe MaJaXHT M TaKike NpHJIeHTe COMSHOH KHC-
JIOTBI.

B b B o a. I1na Toro utobbl Pas3JIOKHUTE CJOXKHOE BELIECTBO
Ha NpPOCTbie HJIH MEHee CJIOXKHble BelllecTBa, HeoOXOAMMO 3a-

TPaTUTh 3Hepruro. Kakol BHA 3Hepruy Gbla 3aTpauyeH Npu pas-
JOXEHHUU MaJaxurar

2. TlpoBecTn peakuuio CoelMHEHHs Cepbl H JKeJesa.

Cwmelnajite NopolIOK cepbl ¢ *KeJe3HbIMH ONMUJAKaMH. Ha-
rpeiite. Uro monmyuunoch B pesynbrate peakuuu? O6aanaer Jau
NOJMy4eHHOE BELeCTBO TEMH 3Ke CBOHWCTBAMH, YTO H HCXOJHBIE
BelecTBa? MoXHO /I paslesnTh cepy M kKejae3o MexaHHue-
CKHM criocob6oM? [lepeunciiute ocHOBHbIE YC/OBUSI AJIS peak-
IIUH COEIAMHEHHS.

§ 4. YCJIOBUS MPOTEKAHHUS PEAKLHH
3aoauu

1. Kak BauseT yBelHYeHHe MOBEPXHOCTH pearupyommx
BELIECTB HAa CKOPOCTb XHMMHUecKoi peakuuu. [lokasaTh 3To
Ha MpuMepe B3aHMOJEHCTBHSA »Keje3a C XJOPHOH Mezblo,

YKaszaHnue K PelIeHHIO 3a/aUH

B pacteop xsopno#i Menm, Haxogsimiefics B NpoGHPKE,
BCbINbTE 2KeJIe3Hble ONHJIKH, a B APYTyl0 NMPOGHPKY C TaKHM
)€ KOJIHYECTBOM PacTBOP2 XJIOPHOH MeIH OMYCTHTE XKeJEe3HbIH
rBo3/ib. Bec reosas jomxeH ObiThb paBeH BECY OMHJIOK.

YBe/IHYeHHe TOBEPXHOCTH TBEP/AbIX BeLIeCTB IO3BOJISET
3HAUHTEJIbHO YCKOPHMTb MPOTEKaHHe PeaKIHi.

B naHHOM ombiTe MOBEPXHOCTH OMHJIOK GOJbLIE MOBEpPXHO-

CTH TBO3Jsl, H IIO3TOMY peaKUUs C ONUJAKAMH HJIeT 3HAYHTE]b-
HO ObICTpee.

16

et om0 o A 1 S N il T M il S, < i it

u AN TR



10T cnoco6 YCKOPeHHs MNPOTeKaHHS XHMHUECKHX peaK-
- Wi NPHMEHSeTCA BO MHOTHX IPOH3BOACTBAaX (MOJYUCHHE He-
ralieHod H3BeCTH, B METAJJIypPTHH H T. 1.)

2. IlpoBepuTb, MOWHJIET NI peakiiksi, €CAH B3ATh TaKHe Ke
HCXOJIHbI€ BeILIEeCTBa, YTO H B NpeAblAYyLIeH 3ajaye, HO XJOp-
HYI0O Melb B35Tb B TBepAOM BHJe. Pe3yabTar onniToB corno-
CTaBHTb C pe3yJbTaTaMH, TMOJYYEeHHLIMH B MpeablAylled
3ajaue. |

3. JKesesHylo n/aCTHHKY MOTPY3HTb B PAacTBOP MEAHOro
Kynopoca. Koraa niacTuHka MoKpoeTcs CJI0eM MENH, BBIHYTh
ee M3 pacTBopa, BBLICYLUHTH H B3BEeCHTb. KI3MeHHTCA /1M BecC
MJIaCTHHKH H Ha CKo/MbkKo? CesaTh BBIBOL.

4. Mennplfi Kymopec MosyyarT NMPEHMYLIECTBEHHO H3 OT-
X0A0B MeTajsoobpabaThiBalolell NPOMBILIEHHOCTH, MenHbie
CTPYXKH, ONHUJKH OKHCJAIOT KHCJIOPOAOM BO3JyXa, a 3aTeM
oGpabaTtbiBaloT KHCJ0TOH. [IpoBecTH npouecc oKHcaeHHS Mel-
HOH TPOBOJIOKH.

K Kakomy Tunmy peakuuit oTHocsTCsi 3TH npouecch? Ka-
KOe BelleCTBO MOJYUYHJIOCh B pe3y/bTaTe PeaKkiHH?

Onuiute npojenaHHblfi ONBIT H CAeJIAlTe CTeHA, NPHKpe-
NHB K KYCKY KapTOHa HMCXOJHbIE M MOJyYeHHbIe BElleCTBA.

31y sajauy Lenecoo0pasHO AaBaTh JJs JOMALIHEro Bbl-
MOJIHEHHUS. |

5. Kak BsaumozeficTByeT cepa ¢ nuHKoM 6€3 KataansaTopa,
K KakKoOMYy. THIIY OTHOCHTCHl 3Ta peakIus?

6. B crpoutenbHOM jene npumeHsieTCs ralieHasi H3BeCTb.
Ona nonyuaercs myteM o6KHra H3BeCTHSIKA M TalEHHS TOMY-
YeHHOH OKHCH KaJsbuus. [Iponenatb 3TH peakuuu 1 onpeienuip,
K KakKoMy THMY peaklHHd OHH OTHOCATCS.

7. Iuukosniii kKynopoc ZnSO,-7H,0, umelomuit 6omablioe
3HaYeHHe JJIsl TMPOMBILIJIEHHOCTH, MOAYYAIT B3aUMONEHCTBH-
€M LIHHKA HJH OKHCH IHHKa C cepHoil Kucjaoroit. [Iponenars
3Ty PeakUHi0O H ONpeleNiHTb, K KaKOMy THNY OHA OTHOCHTCS.

Bonpocet oan 3axpensenuss mamepuaira

1. Kakue ¢akTopbl BIHMAIOT HAa CKOPOCTb MPOTEKAHHA XH-
MHUECKOH peaKIHH?

2. Kakoshbl yCc/IOBHA NMPOTEKaHHs peakilMu B 3ajadyax 1—7?

3. Kak W mpu KakuX yCJOBHSX MOXKHO JOOHTBCA YBEJH-
YeHHsI CKOPOCTH XHMHYECKOH peakIHu?

4. Ilo KakuM npusHaKaM Bbl YCTAHOBH/IM, YTO peaKLHH
NPOTEKAJNH C Pa3HOH CKOPOCTHIO?
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§ 5. BOIOPOA H KHCJIOPOJ

Bonopon
3adauu

1. IMoayuuts BOmOpPOA B3aHMOAEHCTBHEM BOJbLI C MAaTHHEM.
CobpaTh ¥ 10Ka3aTb, YTO NOJYYEHHBIH ra3 — BOAOPOL.

YKazaHnue K pelleHHI0 3aJauH

[Ipy HarpeBaHHMM MarHHH BBLITECHSIET BONOPOA M3 BOJIBI.
Peakuus uzer oueHb MeJJIEHHO, TaK KaK MarHUd NOKpbIBaeTcs
OKHCHOH mJieHKOH. [Iaa Toro utroObl YCKOPHUTb NpOTeKaHHe
peakuuH, 106aBbTe K BOJE HEMHOIO XJIOPUCTOIO MarHus, Ko-
TOPBLIi pacTBOpsieT 0o6pasylolLYIOCs OKHChb MarHus.

2. Kak Bausier npupoja peareHTOB M KOHIIEHTPALHs KHC-
JIOTHl Ha MHTEHCHBHOCTb BbijesieHHs Bogopoza. ITokasarte 3To
Ha TpHMepe B3aUMOJAEHCTBHUSI COJNITHOH KHCJOTBI C MarHHeM,
OJIOBOM, T'PaHYJHPOBAHHBIM IIHHKOM.

YKkasanue K PEIE€eHHIK 3aJlaydYH

a) Bosbmure Tpu npoOHPKH; B OAHY H3 HUX NNOMECTHTe 2—3
HeGOJBIIHE CTPYKKH MarHusi, B JApPyrywo — 2—3 Kycodka
rpaHyJIHPOBaHHOrO LIMHKA, B TPETbI0 — NPHUMEPHO TaKHe XKe
KYCOYKH OJIOBa.

B kaxnyio npoGupKy BJjeiTe HEMHOro CHJIbHO pa3baBJieH-
HOM consHoi Kucjaothl (Ha 200 ma B3ATb 1 M4 KOHLEHTPHPO-
BaHHOM cosisiHOM KucjoThl). PacrBop nepemeluaiite. Bo Bcex
Tpex npo6upKax MPOHCXOIAMT 3aMeTHOe BblJeJeHHe BOJOpPOoJA.

6) IloBropute TOT ke ONBIT ¢ OOJiee KOHIEHTPHPOBAHHOM
coNisiHOi KucaoToi (I M2 KOHLEHTPHPOBAHHOHW KHCJIOTHI pas-
6aButh 40 M2 BOBI). ,

B) [IpuroroBsTe enle 6osee KOHIEHTPHPOBAHHBIA pPacTBOp
COJISHOM KHCJOTHI (ABa oObeMa KHCJIOTbl CMeIlaTbhb C OJHHM
o6bemMoM BoAbl). Kuciory Haneilite B MpoOHPKH C LIHHKOM H
onoBoM. Ecau peakuusi ¢ onoBom OyleT HMATH o4YeHb cJabo,
npoGHPKY MOXHO cjierka Harperb. C MarHueM 3TOro OnbiTa He
NPOBOASAT: peaKuus HAET CJAHIIKOM OypHO.

Ha6nopakite, B KakKkux npoOHPKaxX H HACKOJbKO HHTEH-
CHBHO Bblensiercd BofopoA. CpaBHHUTE C NPEIAbIAYLUIUMH OIlbl-
TaMH.

ConocraBnsisi HabmnoeHUs, NPOBEJIeHHbIe TPH BLINOJHEHHH
onuiToB @, 06, 8, OTMETbTE, YTO BCEe TPH MeTaJjlla BBHITECHSAIOT
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BOJOPOJA H3 KHCJOTbl; OJHAKO AKTHBHOCTh KaxKJIOro W3 MeTaJ-
JIOB B 3TOM peakilM¥ BeCbMa pas/iHyHa.

O6parute BHHMaHHe, YTO TeYeHHE XHMHYECKHX peaKkiHH B
Gospliell CTeNeHH 3aBUCHT OT KOHILIEHTPAIlHH KHCJOTH.

3. BoccraHoBUTb Menb H3 OKHCH Meldu. Kakue BelmecTsa
noaydalorcs B pesyJsbTaTe peakuuu? Hanuinure ypaBHeHHe
peakiHH.

4. Kak BOCCTAaHOBHUTB XKeJae30 H3 OKHuCH xkenaesa? [loka-
3aTh Ha omneite. YUTO mosy4yurcss B pesynabTaTe peakuuu? Ha-
NUcaTh ypaBHEHHE peaKIluH.

YKaszaHue K pPelmleHHIO 3afauu

OnpiT NPOBOAUTCH AHAJNIOTHYHO OMNBLITY BOCCTAHOBJIEHHUS
mend. Ilpu HarpeBaHuu usberaiiTe KpacHOro KaJjleHHSI.

5. BocCTaHOBUTH CBHHel, M3 OKHCH CBHHIA BOJOPOJAOM.
Urto nmonyyurca B pesyJ/ibTaTe peakuuu? Hanucath ypaBHe-
HHEe peakLHH.

Bonpocet ors 3axkpensenuss mamepuairq

1. Boropox mnpu omnpelieIeHHBIX YCAOBHAX XOPOIIO coe-
AuHseTcsa ¢ KuciaopoaoM. Crenaiite BBIBOJA, Croco6eH JH Bo-
JOPOZL OTHUMAaTh KHCJAOPOJ OT OKHUCJIOB METaJlJIOB.

2. Kak npomepHTb, YTO OKHCh MeAH BeChbMa YCTOHYHBOE
COeIHHEHHE?

3. Ilpu KakKux yc/JOBHSIX MPOUCXOAUT B3aUMOAEHCTBHE BO-
NOpPOJa C OKHCBIO MeAH?

KucJaopop,
3aoauu

1. IlokasaTp Ha onbiTe W CpPaBHUTb, KaKHe H3 3THX Be-
IeCTB: Melb, MarHu#, yrogb, cepa, ochop — ropsir HHTEH-
CHBHee B KHCJIOpPOJe, 4eM Ha Bosayxe. Chenarb BbIBOABI. 3a-
4eM B IPOMBIIIEHHOCTH BO3AYX oforaiiaeresi KHCJIOPOAOM?

2. IlonyynTh KHCJIOPOA M3 MAapraHIOBOKHCJIOTO KalHsl H
6epToJIETOBOH COJIM C MPUMEChIO JBYOKHCH Maprasiia

YKkaszaHHe K pelleHHI0O 3ajayH

Ina onbita Bo3bMute 2,5 2 6epTOJ1eTOBOH conu KCIO, u
1,5 e npeaBapuTesibHO NPOKaJeHHO# nopomxooﬁpasﬂon JBY-
OKHCH MapraHua MnO,.
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3. Kakyio poib Hrpaer AIByOKHCH MapraHia B peaKkiuH pas-
JIOxKeHHs1 GepTONeTOBOH coau?

YKkasanue K pelleHHI0O 3aJauH

[Tponenaiite ombiT, aHajoruuHeld 3anave 2, Ho Oe3 ABy-
OKHCH Maprasua. - ‘

4, Jlpa UWJIMHIPA HANOJHEHbBl ra3aMH — KHCJIOPOAOM H
BogoposioM. Omnpenenutb, B KaAKOM HaXOIUTCAA KHCJIOPOA.

Bonpoce: 0as 3axpenscnust mamepuanra

1. Kakyio posab urpaer HarpeBaHue AJsl HayaJja ropeHus?

2. Uto Takoe ropenue?

3. CmecH OTJIHYAIOTCA OT XHMHWYECKHX COeIHHEHHH Herno-
CTOSIHCTBOM CBoero coctaBa. Kak Bbl JloKaxeTre, 4TO H BO3AYX
NOAUMHSAETCA 3TOMY NpPaBuay?

4. [Toyemy B BO3ayXe BelleCTBA FOpAT HE TaK SHEPrHYHO,
KakK B KHcJ0poje?

§ 6. OKHCJIbl, OCHOBAHHWSA, KHCJIOTbl W COJIH

Oxucani
Jadaun

1. MOXHO /M XpaHUTb HA BO3JyXe OKUCh KaJbIus?

YKasaHHe K pPEeUIeHHIO 3ajayH

KonbGy ¢ orBopHoi TpyOKO#, Ha KOHLE KOTOPOH HMeelcH
pesnHoBasi TpyOKa, 3aKpbiTas 3a:KMMOM, HANOJHHTE yIJIEKHC-
JIIM TrasoM M HachibTe B Hee HeOOoJbllIoe KOJHYeCTBO OKHCH
Kasbuusa, 3areM Kouly sakpoiire NpoOKOH H BCTPSXHHTE.
O6pasyetcs yraeKuc/abi#i Kaabuuii. [Tocse Toro Kak Bcs oKuch
KaJIbIlMsl Ipopearupyer, TpyOKy OonycTuTeé B BOAY H OTKpoO#iTe
saxuM. Bozna BrsiruBaetrcs B Konby. [louemy?

KosinyecTBO pearupyolmnX BELUECTB JOJMKHO ObITh paccu-
TAHO TakK, 4TOObl HMeJCsl H30bITOK yryiekueaoro rasa. OKHCh
KaJbIlUsl JOJIKHA NpopearupoBaTb TMOJHOCTbIO, HHauye [pH
BNyCKe BOABI B KOJIOY MOXKeT MPOH30HUTH OypHAsh PeaKLHs MEx-
Ay OKHEBIO Ka/bLHA H BOLOH C BBbIAEJEHHEM TEMJIOTH. Koi-
6a pasorpeercst d JIOINHET.

2. Boiianel nse 6aHKH ¢ OKHChIO MarHusl H OKHChIO KaJlbe-
nus. Onpenenuts AByMsa cnocobamu, TAe KakHe BeLlecTBa.
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3. Ilpu npokanuBanuH MeiH o6pasoBajiaCh OKHCh 3TOTO
meTajsa. CHATb OKaJMHY XHMHYECKHM cnoco6oMm, NpH 3TOM
YUYTHTE, YTO OKHCb MeLH fBJISIETCSI OCHOBHbIM OKHCJIOM.

4. Ilpn M3roToBNeHHH pe3HHBl M3 KaydyKa B Hero Jo0aB-
JSIOT OKHCh LIMHKA (OHAa YCKOpsieT Npouecc BYJKaHH3allHH
Kayuyka). Cobparb npu6op H NMOJYYHTh OKHChb IIMHKA BbITOA-
HbIM (JelueBbIM) criocoboMm.

5. Bec nsatHOKHCH docdopa W OKHCH KaJabllusi IPH XpaHe-
HHM B OTKPBITBIX COCYIAaX YBEeJHYHBAETCs, a BeC OKHCH CBMH-
na He usMeHnsercs. Ilouemy? [lokasate 310 Ha ombiTe.

6. BeiectBa, KOTOpble MOIVIOWIAIOT BJAry H3 BO3AyXa,
HAa3bIBalOTCA ocyuuTeasMH. FmeeTcss HeCKONBKO OKMCJIOB:
oKHCb Kanbuus CaO, apyokucb kpemuus SiO,, OKHCb PTYTH
HgO, natuokuch docpopa P,0;. Kakue n3a mux moryr ciay-
XKHTb JAJsi ocyuweHHsi Bosayxa? Ilpoxsenatrb onbit. CocTaBHTB
YPaBHEHHS peakiuH,

7. BaM BbllaHbl OKHCb MeJH, OKHCb IHHKA, YTJICKHCJbIH
ras, AByOKHCb KPEeMHHf. BbIICHUTb ONBITHbIM NyTeM, B3aHMO-
AEACTBYIOT JIH 3TH OKHCJbI ¢ KucjaotaMu? CocTaBHTb YpaBHe-
HUSl peaKLHH.

8. IlokasaTb Ha omeiTe, Kakum o006pa3oM NOTYCKHEBIIHM
MeJHbIM M3JeJIHAAIM MOXHO NpPHAATH NEepBOHaYaJbHbIH OJecK.

OcHoBaHus
3adaun

1. Jlaubl MeIHBIi KYyNMopoc, OKHCb MeAH, BOJa, COJSHAS
KHCJIOTA M €IKMH HaTp. Mcxoas M3 npeasioKeHHbIX BeLLecTs,
MOJNIYYHTb YHCTbIE THAPAT OKHCH MeJIH H XJIOPHYIO Mellb: a) 6e3
NPOMEXKYTOYHOrO MNPOAYyKTa, 6) yepe3 NPOMEKYTOUHBIH MPO-
AYKT. Kak mpoBepHuTb, YTO MOJyUeHHBbIE BELleCTBa YHCTbIE?

2. Hto npousoiiser, eciu HECKOJbKO KYCOYKOB Herarie-
HOH M3BECTH CMOYHTHL BOAOH? [ToueMy KycouKkH H3BecTH pacna-
Jaotcsi B nopowok? HenbitaTh uYacTh pacTBopa KpacHbIM
JIAKMYCOM.

3. OOGbACHHTb, YeM OOYCJIOBJEHbl CXOIHBIE CBOHCTBA ra-
LIEHOH H3BeCTH, €JKOro HaTpa, elKOro KaJjid H e1KOro 6apHra.

4. TlpuroToBuTb IITYKAaTypHBIi «pacTBOpP» H NpPOAE]ATh
ONBIT, OOBSICHSIOIKE NPHYHHY €ro 3aTBepAeBaHHs HA BO3/YyXe.

YKaszaHue K pemeHHIO 3aJaum

[rykaTypHbii «pacTBOp» npeacTasasier coboii cMech BO-
Abl, 3 BeC. 4. rauieHo#l H3BecTH U | Bec. 4. mecka.
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Ha Bosayxe raieHasi H3BeCTb MNMOTJIOIIAeT ABYOKHCh yrJle-
poaa u obpasyercss TBepAblii HEPACTBOPHMBIA KapOOHAT KaJib-
nua CaCO,. Panbliue, yeM HaYHeT 3aTBepJeBaTh LITYKaTypPHbIH
«pacTtBop», obpaboraiiTe ero yrjekucsanM rasom. las cpashe-
HUSl HEMHOro IUTYKAaTYPHOrO «pacTBOpa» OCTaBbTE OTKPbI-
THIM Ha BO3JYyXe.

o. Kak mnony4yutrp ruzpar OKHCH MarHus M3 CEpPHOKHCJIO- -
ro MarHus, TUApPAT OKHCH XKeJie3a U3 XJOPHOro »xeJje3a W I'ull-
paT OKHCH MeJIu H3 CepHOKHCJIOH MeAu? OTMETHTb OKDackKy
ocagkoB. Hanucatb ypaBHenusi peakuuii. Ha nonydeHHbie
BellleCTBa MOJAEHCTBOBATL KHCJOTOH M CAeJaTh BBIBOABI O HX
CBOHCTBAX.

6. Eakuii HaTp (KayCTHYeCKYIO COAY) MOKHO MOJYYHTD U3
YIVIEKHCJIOrO HAaTPUA M THApPATa OKHCH Kajapluus. B npowmbiin-
JIGHHOCTH 3TOT crnoco® NpHUMeHseTcs M B HacToslllee BpeMs.
[Tonyuyurh Kpucrasauyeckuii eakuit Hatp. Kak npu npose-
JIeHHH 3TOH peaKLMH MOXKHO yOeAHMTbCSl, YTO BECb YIJIEKHCJIbIH
HaTpHil NpopearupoBan?

YKasaHHe K pelIeHHI0O 3ajaud

B dapdoposyto yamky naneire 60 ua 10-npouentHoro pac-
TBOpa yrJsiekucsaoro Harpus Na,CO, u pobGaBbTe 5 2 rujapara
okucd Kaabuusi Ca(OH),. CopepxkuMoe 4YaliKH IPOKHIISITHTE,
Jo0aBJisisi NO Mepe BbIKMIIAHHA BOAY 10 TeX [Op, MOKa yrJe-
KHCJIBIH HaTpHH MOJHOCTbIO He npopearupyer. Yrobwl ybGe-
IUTbCS B 5TOM, BO3bMHTe Npo0y M JoOaBbTe K HeH COJISTHOH
KHCJIOTHI.

Ilo okOHYaHUH peakUHH OTHHABLTPYHTE KHAKOCTH OT OCaj-
Ka U (UIbTPAT BbiapbTe JOCYyXa.

7. Kak onpenenuts, He npuberas K NMOMOIIH HHIHKATOpa,
YTO HaJUTbLIH B MPOOHPKY pacTBOp — wiesioub. [lokasath Ha
OIbITE.

8. Onpenenntsb, B KaKOH M3 BbJaHHBIX BaM NPOGHPOK CO-
JAEPKHUTCA PacTBOP €AKOro HaTpa, B KaKOH — CHApaTa OKHCH
KaJIbLLUA.

9. Jlabl Tpu npcOHPKH C pacTBOpPaMH BELIECTB, IpHUMeE-
HAIOIHKMHCS B MEJHWIIHHE: H3BECTKOBOH BOJbl, (eHOJGTANICH-
Ha ¥ JAMCTHJJIHPOBaHHOH BoAbl. Onpenenurtb, rae KakoH pac-
TBOP.

10. Jlan pactBOp eakoro kKajau u GapuroBasi Boja. Ompe-
IeJHTh KaxkIbld U3 HUX. Kakas M3 3THX Llesloued NpHMeHs-
€TCsl MPH MOJYYEHHH Mblia?
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11. B onHoit mpoGHpKe HAXOAMTCS ramieHas H3BeCTb, B
JAPYrod — OKHCb amoMHHHUA. OnpenesnTb, B KaKOH mpoOHp-
Ke HaXOAHTCA raiueHasi HU3BeCTb. :

12. Kak noay4uTs OKHCh MarHusi (AZByMs croco6amu),
MMesi MeTa/l/IMYeCKHH MarHWHd, CepHYI KHCJAOTY H LIeN0Yb?
Tperbum cnoco6oM MNONY4YHTb OKHMCh MAarHHUS H3 BeLIeCTBa,
HMEIOLIerocsi B NMPHpPOJe.

13. Hcnoab3ysa umeroluecss Ha CTojie PeaKTHBBI: XJODHOE
JkKeJse3o, eAKMi HaTp M 3aKHCHOe CepHOKHCJIOe XKeJe30, —IIo-
JIYYUTb THAPAT OKUCH KeJse3a.

14. Uem Hafio monedCTBOBATH Ha pPacTBOP CEPHOKHCJIOrO
xpoma Cr,(SO,);, 4TOOBI MOAYYHTH THAPAT OKHCH XpOMa?

15. aHbl BewiecTtBa: KHCJIOPOJ, aJIOMHHHM, €AKHH HaTp,
cepHasi KHCJIOTa, XJOp H BojA.

a) l'Io.nquTh M3 TepeuyHC/IeHHbIX BellecTB aM(poreprle
ruapatel OKHCH. [lokasaTe MX cBoiicTBa.

6) M3 nanHbIX BellecTB BhIGpaTh TaKHe, C KOTOPHIMH MOXK-
HO NMPOBECTH PeaKIHU 3aMelleHHs, H MOATBEPAHTb 3TO OMbITOM.

Kucaortbl
3ada4u

1. Ilo nmioTHOCTH ONpENesIHTh TNPOIEHTHOE COlAepIKaHHe
KOHILEeHTPHPOBAHHbLIX H pa30aBJIeHHBIX KHCJIOT: CepHOMH, CoJs-
HOH U a30THOH.

2. B Tpex npobupKax HaxXOAATCH KOHIIEHTPHPOBAHHBIE
KHCJOTBI — COJIfiHAsA, cepHas U a3oTHas. PacrnosHate HX Mo
(pH3HYECKUM CBOHMCTBAaM.

YKa3zaHue K pemeHHIO 3ajgaun lu?2

KOHIIeHTpHPOBaHHBIE KHCJIOTHI, B OCOOEHHOCTH CepHasi H
a30THasl, pazpylIalOT TKaHU H, MOMajas Ha KOXKY, BbI3bIBAIOT
oxoru. O6pawaTeCd C HHMH Haa0 OCTOPONKHO.

3. Ilponabmiofate JAeficTBHe »KeJie3a HA pPacTBOP CEpHOM
KHCJIOTHI, IeHCTBHE IIHHKA, MarHHs Ha CEPHYIO H COJNSIHYIO KH-
caotel. CobpaTh M HCCaeNOBaTh NPOAYKTH pPeaKlHH.

4. B npowmbimieHHOCTH MeAHbl Kymopoc CuSO,.5H,0
MoJayyaloT B OCHOBHOM JedcTBHeM OS0-NpOnEeHTHOro pacreopa
CepHOH KHCJOTHl Ha MelHblil JioMm. [Ipomenatb 3Ty peakiiuio,
B35IB BMECTO MEIHOrO JIOMa KYCOYKH MeJIH.

5. IlpuroToBuTH TpaBJEHYIO KHCJAOTY Aad mnasHuA. He-
neiTaTh obpasyouuiica ras. Kak nokasaTb, YTO BOJAOPOXA BbI-
Jeqs1eTCa U3 KHUCJIOThl, a He H3 BOALI?
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6. Kak onpenenurs, He npuberas K MOMOIIH HHAHKATOpa,
YTO pacTBOp, HaAJHUTLIH B NPOOHPKY, — KHCJOTa?

7. B xumuyeckux mabopaTopuax A5 oOnpejesielius KOH-
[eHTPALUHH KaKoro-aubo BelleCcTBA 4YACTO MOJb3YIOTCA METO-
JIOM TUTPOBAHHS.

OnpenesinTh KOHUEHTPALHIO BBIJAHHOMO BaM pPacTBOpa Co-
JAHOH KHCJIOTHI.

HMcnonb3ysi ypaBHeHHe peakilMH, PacCUMTATh, KaKoe KOJIH-
YeCTBO KHCJIOTHI JIOMKHO ObITh H3PacXOMOBAHO AJsi HeHWTpa-
ausauud. CpaBHHUTb ¢ JaHHBIMH onbitTa. OOBSICHHUTb, KaKUM
o0pasoM MOXHO YCTaHOBHTb, YTO peaKUHs HeHTpaJu3aiHH
npoBeleHa TMOJHOCThIO. B ueM 3akJ/ouyaercss CyTb peakiuH
HeATpaJsiu3auum?

ITokasaTb ¢ NOMOLIBIO MarHHs, 4YTO MOJIYYEHHBIH 1OC]E THT-
pOBaHHSl PacTBOP yTPaTHJ KHCJAOTHble cBoiicTBa. Kak onwit-
HbIM IyTeM yOeIHTbCHA, 4TO B pe3yJibTaTe peakuuu obpas3oBa-
JHChb BOJA H COJb?

YKazaHue K pelleHHIO 3ajgayvdm

Ilna THTPOBaHHS BO3bMHTE S-NMPOUEHTHHIH PacTBOP COJfA-
HOH KHCJIOTBl U THTpPY#Te ero 1 M pacTBOpOM IIENOYH,

Bonpocet 0as 3axkpensenuss mamepuaia

1. Tlepeuncaure BakHeliHe CBOHCTBA KHCJOT.

2. Bce sin coenuHeHusi, HUMelOlLlHE B CBOEM COCTaBe BOJO-
POA, OTHOCATCH K KJaccy KHCJOT?

3.. KOHLEeHTPHPOBAHHYIO CEpPHYIO KHCJOTY MNEepPeBO3siT B
cTaJbHbIX LHcTepHaX. [locne caHMBa KHCJAOTH  BBIMYCKHOH
KPaH M JIIOK IUCTepPHBI CjelyeT IMJOTHO 3aKPbiTb, HHAue OH3
NpuAeT B HeroAHocTb. [louemy?

Coau

3aoauu

1. Cnute pacTBOpBl CHAEAVIOUIHX COJIeH: a30THOKHCJOro
cepefpa M XJIOPHCTOTO HATPHS; CEPHOKHCJOrO HaTpHsl H
XJIopHCTOro 6apHs; yrJeKUCJOro HaTPUA W XJIOPHUCTOro Kallb-
ILHA.
Kakne Beilectsa B MNpoJeNaHHBIX ONBITAX BHINAAAlOT B
BHIe ccankos? Kakmue BeuiecTBa ocraloTcs B pactBopax? Kak
BbIE/IHTb COJIH B TBEPAOM BHIE?
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2. TlonoxHuTh HECKOJNBKO KYCOYKOB €IKOro HaTtpa B Konby
M HaMOJIHUTb ee CyXHM XJIOPHUCTHIM BOAOPOAOM. Peakuus ujer
C CHJIbHBIM pasorpeBandeM. Kakue seiiecrsa nojyvarcs B pe-
gyJsbTate ee?

Ionyuenue cousei

Yuurenp JomxeH OObACHUTbL YydallUMCs, YTO IOJydeHHe
KMCJbIX HJH CPedHHMX CoJieil B 3HAYUTEJNbHOH Mepe 3aBHCHUT OT
COOTHOLLUEHHSI KOJIMYECTB B3ATbIX BeLIECTB (MX KOHUEHTPALHH)
M HEKOTOPBIX JAPYrHX YCJOBHH, NPH KOTOPHIX NpPOTEKaeT pe-
aKIHsl.

3. [lonyyuTh KHCJBIE CONH H3 CENYIOUHX BelecTB:

a) eIKOro KaJii U CePHON KHCJOTHI,

6) rujpara OKHCH Kaabuusi U ¢ochopHOA KHCJIOTHI,

B) €1KOro HaTpa, YyrJeKHCJOro rasa H BOJHI,

r) THApaTa OKHCH KaJbllHsl, YI[JIEKHCJAOrO rasa H BOJBI.

4. [lonyuuth CpeHHE COJMH H3 BELLECTB, (GOPMYJIbl KOTOPHIX:
Na,HPO,, NaH,PO,, Al(OH),Cl, Bi(OH)(NO),.

5. INonyuurp kucawiét yraekucnaoid 6apuii Ba(HCO,),.

YKasanue K peuUmeHHI 3ajaud

Yepes 6apHTOBYIO BOLY, HAJHTYIO B NPOOHPKY (3—4 Mma),
nponyctuTe yriekucanlt ras. HaGaionaite obGpasoBaHue Ge-
Joro ocaiaka. [Iponosmxkaiite nponyckarb yrJeKHC/AbIH ras Jo
NIOJIHOTO PAacTBOPEHHs ocajka.

6. OcyilecTBuTh CJeylOllHe MpeBpalleHus:
CuSO, — Cu (OH), — CuO — Cu, (OH),SO,

CroiicTBa coJei : .

7. B npuponHoll moBapeHHOHW COJMU HMeeTcsl MPUMeCh TH-
x)eqoro mmnata (BaSO,). OuuCTHTD NTOBAPEHHYIO COMb OT 3TOM
NPHUMECH. .

8. TexXHHUEeCKHH XJIOPHCTbIH LIHHK CONEPKUT TIPHUMECH
XJIOPUCTLIX CoeAMHeHUH MelH U cBHHUA. OYHCTUTH XJIOPHCTHIH
L UHK. :

9. Kakum cnocob6oM MOXKHO BBIJIEJIHTb LIMHK U MeJlb U3 pac-
TBOPOB XJIOPHCTOrO IIMHKA M MeIHOro Kyrnopocar

10. Bopaocckas Kuiakoctb, obpasyiouiasicss NpPH B3aHMO-
JeACTBHH MEJHOTO KyMopoca € raiieHod H3BecTblo, NpeicTas-
JsieT co0oil B3BellleHHble B BOAE MeJbuaHlIHe YacTHIbI OCHOB-
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HOM CepHOKHCJIOH MeIH M OCHOBHOTO CepHOKHCJOTO KaJjbIlHf.
ABJSAACH CHIBHBIM 51J0M JJ151 Bo30yauTeneil rpu6KoBeIX 3a6o-
JIeBaHHH, 3Ta XKUAKOCTb Oe3BpefHa /I PacTeHMH, TaK Kak He
NPOHHKAeT B PacTUTeJbHble TKaHH. Ecau ke mpu mpuroros-
JIeHHH OOPJOCCKOH XKHJIKOCTH B35iTh MEHBIIIE H3BECTH, YeM He-
00XOJIMMO, TO YaCTh MeIHOIO Kynopoca, He BCTYNHBLIAS B Peak-
IlHI0, TONAaJaeT B pAaCTHTeJIbHble TKAHH W HAHOCHT OOJbLIOH
BpeJ pacTteHHio. Tak ke HexenatesieH B GOPLOCCKOH *KHIKOCTH
H3JIMIIeK H3BeCTH.

Kak MOXHO onpeienuTb, YTO NPH NONYYeHHH GOPAOCCKOM
KHUAKOCTH MEJHBIM KYIOPOC H rameHas H3BecTb NpopearHpo-
BaJIi HEMOJHOCTBIO?

11. TexHuyeckuii KeJesHbIi KyIOpPOC COAEPKHT NPHUMECH
MeHOro Kymnopoca. OUHCTUTD KeJle3HbIH KYNOPOC OT MELHOrO.

12. Kak ormbeiTh KO0y, Ha CTeHKaX KOTOPOH ocTajcs
ocaZlok OT OapuTOBOH BoAbI? JlaTh MOsICHEHHS.

13. Kak JefiCTBYIOT CO/IiHAA U CePHAsi KHCJIOTH Ha H3BECT-
HAK? OOBSICHHTD, MOYeMy Hesb3si 6paTh CEPHYIO KHCJOTY /S
IOJIy4YeHHs1 YIVIEKUCJOr0 rasa M3 HM3BeCcTHSKA.

14. M3 conu kakoro-nu6o MeTasjia MoJy4YHTb OCHOBAHHUe.

15. OnpenenuTb ONBITHBIM MYyTEM, MOTYT JH HaXOAHTHCH
OHOBPEMEHHO B pacTBOpPE CJEAYIOLIHE BellecTBa: a) eNKuH
HaTp U eKoe KaJiu, 0) eIKHi HAaTP U cepHasi KHCJIOTA, B) THAPAT
OKHCH KaJIbIlHsl M a30THasi KMCJIOTa, T) TMAPAT OKHCH Gapus H
COJIsIHAsi KHCJIOTA, ) OKHCh KaJIbllusi H BOJa, 3) cepHas KHCJIO-
Ta M YIJIEKHCJbIH HAaTpHi.

16. [laHbl caenyroliie BelleCTBA: OKHCh KaJbLUf, BOJa,
OKHCb LIMHKA, COJISTHAsi KHCJIOTa, YIVIEKUCblH 6apHil, KHCJbIM
YIVIEKHC/IBIM HATPHH, XJOpPHAs Melb, CEPHHCTHIH ras, xeJeso,
THApAT OKHCH MeJNH, CepHHUCTasd Kuciaora. Kakue H3 3THX Be-
mecTB OyAyT B3aHMOZEHCTBOBATL MEXIY COGOM?

17. Ilonyuurs Mezb: a) U3 YIJIEKHCJION MeH, 6) H3 MEIHOrO
Kynopoca.

18. JlaHbl caenyiolie BeLIECTBA: OKHMCh KaJbLHSA, BOJA,
OKHChb LIMHKA, CoJIsiHasi KHCJIOTa, YIJeKHC/blH 6apHil, KHCbIH
YTJIEKHC/IBIM HAaTPHH, XJOpHAsi Melb, CEPHUCTBHIN ras, xeJseso,
rHApPaT OKHCH MeIH, CePHUCTasi KHCJIOTA. .

Kaxue us stux semectB 6yAyT B3aHMOLEHCTBOBATb MEXAY
cob6oit? Ilponenate 3TH peakuuH.

19. ITony4uts M3 cepHOKHC/ION MeIH OKHCh MeNH.

20. Bo3MOXKHO JIH MO BHEWIHUM IIPH3HAKaM ONpPeNeJHTb,
MAYT JIU peakKuHH MexkAy CHeAYIOLIHMH BeleCTBaMH: a) CAKHM
HaTPOM H XJIODHOM MeJipto; 6) THAPAaTOM OKHCH MEIH H a30THO-
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KHCJBIM HaTpUeM; B) eJKHM KaJi H YIJIEKHC/bIM CBHHIIOM,
r) THAPAaTOM OKHCH MeJH M COJITHOH KHCJIOTOM?

[Iponenath peakuuu U OOBACHHTb Pe3yJbTaThl.

21. B npobupkax HaxoAATCsA PacTBOPLI €AKOro Hartpa, el-
koro GapuTta u yriekucsaoro Hatpus. [loap3ysice TonbkO OZ-
HUM PEaKTHBOM, Pacro3HaTh KaxJoe H3 3THX BeLIeCTB.

22. Jlanbl BelllecTBa: OKHCh OapHsi, YIJIeKHCJAbIH MarHu,
JIBYyOKHCb KpeMHHf, e1KHH HaTp, OKHCh KeJjie3a, CepHOKHC/as
Mellb, COJNsiHAs KHCJ0Ta, Melb H BOJA.

Onpenenutb, KakHe W3 3THX BellecTB OyAYT B3aHMOAEHCT-
BOBaTb Mex1y co0oii.

23. Ilpogenats peakuHH MeX]y CJAEAYIOILHMH BellecTBa-
MH: a) JKeJIe30M H CepHOH KHCJIOTOH, 6) LHHKOM H CEPHOH KHC-
JIOTOH, B) THAPATOM OKHCH aJIOMHHHSI H CEepPHOH KHCJOTOH,
r) OKHCBIO KaJbllhsl ¥ BOJAOH, A) ¢ocOopHBLIM aHTHAPHIOM H BO-
noii. PacckasaTb O NMPOH3BOACTBEHHOM NPUMEHEHHH 3THX peak-
LLHH.

§ 7. MUHEPAJIbHBIE YJAOBPEHUS
Jaoauu

1. Kak onpenennts Kaxaoe U3 JaHHBIX yAoOpeHHii: a30T-
HOKHCJbIH KaJblUHH, A30THOKHC/BIH HAaTPHUH, a30THOKHUC/bLIH
AMMOHMHA?

2. Kak onpepenuth cJienyoline a3oTHble yA0OpeHus: a3oT-
HOKHCJIbI KaJIid, CEepHOKHCJIbIH aMMOHHMH?

3. Hauel mpocroii cynepdocdar, ABoiHOH cynepdocdar,
dochopHOKHCAbIH aMMOHHH. OnpegenuTb Kaxaoe BeLLECTBO.

4. [Tonyuutp KanuitHoe ynobpeHue. B Kakyio noysy Mox-
HO BHOCHTb Takoe yjaoOpeHue?

5. CpaBHHTH N0 PacTBOPUMOCTH ¢ochaT KaJbLHA C ABOH-
HbIM cynepdocharom. CrenaTh BbIBOJ, B KaKyl0 IOYBY MOKHO
BHOCHTb 3TH YyA0OpeHHsl.

6. [Tonyuuts M3 HepacTBOPUMOH conu hochopHOKHCIAOTO
KaJblHA PAacTBOPHUMYIO KHCJAYIO COJb. ¥ 0eanTeCchb, 4TO MOMY-
YeHHbIH KHCJABIH (OCHOPHOKHUCBIA KaJbIlHH pacTBOPHM B
BOIIE.

7. B ocHoBe GO/IBLIWHCTBA TEXHHYECKHX CHOCOOOB MOJY-
YyeHHs a30THBIX YAOOpPeHHH JIeKHT peakiHs HeHTpasH3alHH.
BeiGpate HeoOXoAuMble BeleCTBA U IMOJYYHTh a30THOKHCJIBIH
KaJIui, a30THOKHC/BIH HAaTPHH M a30THOKHC/BIA KaJbLHH.

8. Ilonyunts nmpeuunurar. Paccunrath, KakHe KOJIHYeCTBA
HCXO/HbIX BELIECTB Hajo B3fiTb, YTOOLI OHH MpopearupoBaliH
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NOMHOCTbIO. Y 06euTech, YTO MOJMYUEHHOE BELIeCTBO CBOGOLHO
OT HCXOAHBIX NPOAYKTOB.

9. B kauecTBe MapraHIOBOKHC/JIOrO MHKPOYIOOPEHHS MpH-
MEHSIIOT CMeChb CepHOKHcJoro mapranua MnSO, u xaopucroro
mapranua MnCl,. IIposectn ananus u joKasaTh, 4TO B COCTaB
JaHHbIX YJA0OpeHHH BXOAAT COJH COJSIHOH H CEPHOM KHCJOT.

10. Kak u3 ABYOKHCH MapraHua MoJyYHTb CEePHOKHCJBII
MapraHell ¥ XJOPHCTBIH Maprasei?

11. B xkayectBe yno6peHusi, colepikailero Meib, NpHMe-
HfeTCs MeAHbIH Kynopoc. Ero MoxHO mosyyuTh H3 MeIH H
KOHIIEHTPHPOBAHHOH CepPHOH KHCJOTbI, H3 OKHCH MEAH H pas-
GaBieHHOH cepHOH KucaoTel. [IpoBecTH cooTBeTcTBYyIOLLIHE
peakuHMH H TOKas3aTh, OJMHAKOBO JIM BHIFOJHbI B OTHOILIEHHH
pacxoia cepHoOM KHCJOTHI o6a crocoba.

12. Jlanwl nBa MHKpoynoGpenus: GopHas kuciaora H,BO,
u 6ypa Na,B,0,.10H,0. Onpenenutb Kax1oe BELIECTBO.

13. Xopouum yaobpeHuem siBJsIeTCS CEPHOKHCJBbIH IHHK.
[Tonyuntb 310 ypo6peHHe BCeMHM BO3MOMKHBLIMH CIOCOGAMH.

14. B yernipex npobGHpKax HaXOASATCA MHKPOYILOOpPEHHS:
CepHOKHCAbIH mHHK ZnSO,, cepHokucabiii Mapranen MnSO,,
Gopuas Kuciaora HyBO; u cepnokucnas mens CuSO,. Kak
ONMpeJIeJINTh KaxkJoe H3 yA0OpeHHii?

15. TTouemy moa pefictBHeM enkoro GapuTa Ha CEpPHOKHC-
JIYI0 Me[lb HeJlb3sl MOJYUHUTh HAPAT OKHCH MEJH B YHCTOM BH-
ne? [IpoBecTn s3kcnepHMEeHT M CAesNaTh BbIBOJ.

16. Orapoxk (noGoyHbIi NMPOAYKT NPH NOJYYEHHH CEepPHOH
KHCJIOTBI) HCIOJb3YyeTcss B KauecTBe YAOOpPeHHsi. DKCrepHMeH-
TaJbHO JIOKa3aTh, B KaKyl0 MOUYBY (KHCJAYIO, LIEJOYHYIO HJIH
HEHTPaJibHYI0) €ro MOXHO BHOCHTD.

17. Ha onwbite Jo0KasaTb, 4YTO Orapok! mpH HenpaBHJIb-
HOM XpaHEHHH (oA JeliCTBHEM BOJbl) TepsieT CBOMCTBA Y100-
peHus.

18. Micxonst M3 2a30THOKHCJIOTO KaJbIIHS, MOJYYHTh BELIECTBO,
M3 KOTOPOTO MOMHO BBIJIHTb METaJVIHUeCKHH KaJbLHil H
a30THOKHCJIbIH aMMOHHH (ueHHOe yjnobpenne). [IpoBepurp uu-
CTOTY NOJIyYeHHBIX MPOAYKTOB.

19. Ionyuynte npeuunurar, HCMONb3YysS TPH 3TOM COELH-
HeHHsl KaJIbLMs, BCTpeuaiouiHecs B npupoge. Kakoe BTopoe
BeiecTBo norpebyerca s 3TOro?

20. Jlannl paBa yaoOpenusa: mnepBHYHbIH docdar Kanus

1 B cocraB orapka BXOAAT: OKHCh JeJie3a, OKHCb MeJH, OKHCb
LHHKA, CePHOKHCJad MelAb H CEePHOKHCJAbIH LHHK.
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KH,PO, u ceprokucaeiii Maruuiit MgSO,. Onpeneantsb Kaxiaoe
H3 HHX.

21. lna BelpalllMBaHHs pacTeHHil B HCKYCCTBEHHOH cpeje
Obl1a HCIOJNIb30BaHA NHUTaTenbHasi cMecb KHoma (a3oTHOKHC-
Aot Kanbuui Ca(NOg)y, — 1,0 2, Kucawiit dochopHOKHCTBI
kKanuit KH,PO, — 0,25 ¢, xsopucteiit kanuii KCI—0,125 e,
cepHoKHcaAbIH Maruui MgSO, —0,25 e, xnopHoe xkene3o FeCl, —
0,025 2. IlpoBecTH aHaMH3 CMeCH M ONPEAENHTH KaXKIYI0 H3
YKa3aHHbIX COJIeH.

22. V3 kanuiHBIX pyA B KauecTBe yA0GpPeHHSI MOKeT OhiTh
Hcrosb3oBad mnoauraaur (2CaSO, - MgSO, - K,SO, - 2H,0).
PazjenuTe MuHepas Ha COCTaBJSIONIHE COJH H J0Ka3aTh €ro
COCTaB.

§ 8. METAJLJIbI

Jadaun

1. BoccranoButh yriem Menp H3 okucu meiu. Cobpath H
HCCJIe/IOBAThL ras, MOJYYHMBIUHHCA B pe3yJabraTe peakuui. [To-
Ka3aTb PasHHIy B CBOHCTBAaX HCXOAHOTO H MOJIYYEHHOTO Be-
LeCTB.

2. Ilokasatb Ha omnbiTe, YTO OKHCb MEJH, OKHChb CBHHIA,
OKHChb ¥KeJle3a HMMEIOT CXOJHble XHMHYecKHe CBOHCTBA.

3. IlonydyuTs ruapar OKHCH MeAH, HMesl Melb H JApYyrue
HeoOXOJJHMble PEeaKTHBHI.

4. IlonyunTh W3 NMPHPOJHOTO MHHepasja MaJaxHTa THAPAT
OKHCH MeJlH.

5. CpaBHHUTb JeHCTBHE Ha KeJNe30 YKCYCHOH KHCJOTHI, BO-
Jbl, pacTBopa OPOMHCTOro KaJiu.

6. Ilpocnenuts B3auMoOAeHCTBHE LMHKA, OJIOBA, CBHHIIA,
XpoMma, aJIOMHHHA C COJSAHOH KHCJIO0TOH. Ilo mMHTEHCHBHOCTH
BbiIeJIEHHSI BOJOpPOJA OMNpeNesIuTb, KaKHe MeTaJjabl 6oJee
SHEPTHYHO PearHpyioT ¢ COJSHOH KHCJIOTOM.

7. TlokasaTb Ha ombiTe, KaK MOXKHO pacClo3HaThb rKeJe3-
Hble PYAbl: MATHHTHBIH XeJle3HAK, KPacCHBbIH XKeJe3HsK, Imna-
TOBbIH KeJle3HsIK (ruaepuT), nHpHT. Kakue M3 3THX pya Hc-
MOJb3YIOTCA A/l BBHIJIABKH YYTyHAa B JOMEHHOH mMeuu?

8. TexHHYeCKHH »KeJIe3HBIE KYMOPOC COAEPXKHT MpPHMECh
MeZlHOro Kymnopoca. OUUCTHTD KeJe3HbIH Kymnopoc.

9. B onanoit 6yThIIH COJEPIKUTCA CONSTHASE KHCJIOTA, B ApPY-
ro — asornasi. OnpefesiuTb ¢ MOMOUIBIO MEAHOH MPOBOJIOKH,
B Kakoi OyTbLIM — a30THAsi KHCJOTA.
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§ 9. WEJIOYHBIE METAJLJIbI

[Ipu pemenu# 3ajau mo 3Toii TeMe cJelyeT paccKasaTh
ydaupiMmcsi, YTo HauGosiee pacnpocTpaHeHHOe B NPHPoOJe coe-
AVHEHWe HaTPHs — XJIOPHCTbIH HATPHH, 0Opas3yIOLIHH 3aJekKH
KaMeHHO# co/iH. HaTpuit BXOAHT B cocTaB YHIHHCKO# CeMUTPBI,
MHHepasa TeHapauta (Na,SO,), wmupabusanta, HIM TIJay-
6epoBoit conn (Na,SO,- 10H,0), rnayGepura (Na,SO,-CaSO4)
H Ip.

Kanuii BXOAMT B COCTaB MHHEPANOB: CHJALBHHHTA (COMH-
KaMCKHii CHIBBHHHUT coiepxkuT 25%KCl u 75% NaCl), kap-
Hannuta KCl.MgCl,-6H,0, xaunura MgSO,-KCl-3H,0.

3ada4u

1. Yto npou3oiier ¢ e1KHM HATPOM, €CJH OCTABHTEL €ro Ha
Bo3ayxe? Kakoe BemiectBo mosmyuutca? CresaTh BBIBOJ, Kak
Hal0 XpaHHUTb €IKHH HaTp.

YKazanue K pemeHHIO 3ajgauu

B cyxyio kKonby cobepuTe yryIeKHC/IbIA ras M3 anmapara
Kunna. C nomoupio ropsiieif JIy4HHBl TPOBEPbTE NOJHOTY
HanoJHeHHs KoJIObl YIVIEKMCABLIM rasoM. Haceimbte B K06y
CYXOro eIKoro HaTpa M 3akpoure ee npobOkoii. Bcerpsxuure.
HaGuionadite H3MeHeHHS, MPOMCXOASIIHE C €IKHM HATPOM, H
ofpasoBanHe Kaneab. OTMeTbTe, YTO PeaKlHs NPOMCXOLHT C
Bbl JIeJIEHHEM TEIUIOThl, KaK BCSKas peakiHsi HeHTpasH3aiuy.

2. Jlanpl pacTBOPHI €IKOr0 KaJjlH, CepHOI KHCJOTHI, XJO-
pucToro Hatpusa. OnpefesuTh KaxJI0e BELeCTBO.

3. Cona sBasieTcsl BaXKHEHIUHM XHMHUYECKHM IMPOJYKTOM.
B npoMbIJIEHHOCTH ee MOoJyYaloT aMMHA4HBIM CIIOCOOOM, B
OCHOBE KOTOPOrO JI€XKaT peakllHH, BbIpaK€HHbIE YypaBHEHH-

AMH
NH,; 4 CO, + H,0 = NH,HCO,
NH,HCO, 4+ NaCl = NaHCO; 4+ NH,Cl
2NaHCO4 = Na,CO, 4 CO, }+H,0

[Tonyuntb copy amMmuauyHbIM CrOco6OM.

4. MoryT nM oaNOBPeMEHHO HAXOAHTHCSI B PacTBOpe Cile-
AYIOLIHE BELIECTBA: €KHH HAaTp M CEePHOKHCJBIH CBHHeL;, MMI-
paT OKHCH KaJIbLIHsl H CEPHOKHC/IBIA MarHui; eKoe Kaju W yr-
JIEKHCJ/IBIH CBHHEL; eIKHH HaTp W XJOPHOe XeJse30; elKoe Ka-
JIN U a30THOKHCJALIM cBHHew? [logymatb, B KaKoMm BHJIe Halo
6paTh HCXOAHbe BeilecTBa. OmNpeAenuTh YC/IOBHS, IPH KOTO-
PbIX MPOHCXOAAT 3TH peakilHH.
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5. Enkoe kanu oOBIYHO CONEPIKHT B BHAE NPKEMECH YIJe-
KUCabld Kanui. Yem 3to obwsicusiercsi? Kak y6exutbcsi Ha
ONLITE B HAJHYHH TaKOH MNpPHMECH?

6. OGpasen cynabdata Gapusi COLepRHUT B BHAE MPHUMECH
KapboHat Gapusi. Kak MOXHO yJaJHThb NPHMECh?

YKkaszaHue K pemeHHIO 3ajJauu

OGe conn nepactBopuMbl B Bofe. IoxeiicTsyiite Ha o6pa-
3ell TAKOH KHCJOTOH, KOTOopas B3auMojelcTBoBasa O6bl TOJMb-
KO ¢ yrjekHcabM GapueM. Jlyuine BosbMHTe CepHYIO KHCJOTY.

7. Kak MOXKHO NMOKa3aThb HAa MPOCTOM OMNbITe 3HAUEHHe Me-
PEropoiKH NMPH 3JIEKTPOJIH3e MOBAPEHHOH COJH?

YKaszaHue K pemWeHHI0O 3ajaum

IIpn orcyTcTBHH neperopoiku eiKHH HaTp He obpasyercs,
TakK Kak ToJydarolinecs B pesyJbTaTe 3/eKTPOJH3a BellecTBa
(Cl u NaOH) pearupyior mexny coGeil. [Tponycrute xmop ue-
pe3 pacTBop enkoro HaTpa. O6pasyloTCs COMH COMSHON U XJIOp-
HOBAaTHCTOH KHCJIOT

2NaOH - Cl, = NaCl -- NaClO -- H,0

8. Ilonyunte B JabopaTopuH XJIOPHOBATHCTOKMC/BIH HAT-
puit NaClO.

9. Ilponycrute B nponomkenue 30 mun (MPH OXJaXKIEHUH)
YIVICKHCJbIH Ta3d B KPENKHH DPAaCTBOP YIJIEKHCJOrO HaTPUS
Na,COg. HaGmonate o6pasoBanue KpHcTaaaos. Kak noka-
3aTh, YTO 00pa30BaBLIASCA COJMb — KHCJBIH YIJIEKHCJABIH HaT-
pHui?

Ha ocHoBaHMH TONMBKO YTO TMPOJEJAHHOrO ONLITA CAEIATb
3aKJIIOYEHHEe O TOM, KaKasi coJib GoJiblile pacTBOPHMa B BOJe—
KHCJIasl UM CPENHss.

10. TIpoananusupoBaTh cOCTaB KHCJIOTO YIVIEKHCJIOTO HAT-
pusi U TMonoOpaTh PeaKkTHUB AJs NPeBpalIeHHS €r0 B CPELHION0
cosb. JIoKasaTh, YTO MOJNYYEHHOE BEIECTBO — CPENHAS COJb.

11. Tlokasate Ha omnwbiTe, KaK MOMKHO. B JIOMAIUHHX ycJ10-
BHfIX OTJIMUHTb NHTLEBYIO COAY OT CTHPAJbHOIA.

§ 10. TAJIOTEHbBI
Bce onbITel ¢ X710pOM NMPOBOAMTEL MOA TAroi!
3adauu

1. ITonyyute xJ0p M3 coMsiHOH KHCJAOTH. PaccuurtaTs,
CKOJIbBKO HYXXHO B3sATb J30-NPOLEHTHOrO pacTBOpa COJMSIHOM
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KucaoThl Aaa noaydenus 11,2 2 xnopa (npu 0°C u 760 mm pm.
cm.)

2. Tlonyunth XJI0p, HCXOASI H3 XJIOPHCTOTO MarHHs H ApY-
X HeoOXOJMMBIX VISl ONbiTa peakTHBOB. Kakoit u3 mpoje-
JJAHHBIX BaMH crnoco0OB mnoJsiyyeHHs XJopa (B 3ajgauax 1, 2)
Jyuie?

3. [lonyuutsb XJOpPHYIO Melb.

YKaszaHHe K PpeUIeHHI0O 3ajauu

Harpefite nmy4ok MeAHBIX NMPOBOJIOYEK H TOTYAC OMYCTHTE
B COCYJ ¢ xJlopoM. 3akpoiite cocya. Habmonafite ropenne me-
ax B xJqope. [Tocsie ocThiBaHHA cocysa HajeiiTe B HErO HEMHOTO
BoZbl M B36oaTtaiTe. Kak JoKasaTb, YTO MoOJIy4eHHAsi COJb —
xsopHasi meap CuCl,? M3 kKakoro npupoiHOro CoeIHHEHHS,
NpeACTaBJAALEro Co00H OCHOBHYIO COJb, MOJYYalOT XJOp-
HYI0O Melb B IPOMBILLIEHHOCTH?

4. Kako# Mmetanq — KeJse30 WJIH CypbMa — aKTHBHee CO-
eJIHHAETCHA C XJIOPpOM?

YKaszaHHe K peUlIeHHI 3-aJaywu

Ha koHue Xeje3HOH NJIaCTHHKH HarpeidTe HEMHOIO 3KeJes-
HbIX OMMJIOK H BBICHIIbTE UX B COCYA ¢ XJsiopoMm. Habumonaiire
ropeHue xeJjesa B XJope.

BebinbTe MOPOIIOK CypbMbl B XJIOP: OHA BOCIJIaMEHSIeTCS.

5. CpaBHHTe aKTHBHOCTb KHCJIOPOAA H XJIOpa.

YKkazaHue K pPemeHHUIO 3ajJayH

BosbmuTe 1Ba HHJIMHApPA, HANOJHEHHbIE OAHH XJOPOM, ApPY-
rod — KucaopoaoM. OnycTure B LMJIHHAP C XJOPOM TOHKYIO
CNHpaJb H3 MEJHOH NPOBOJIOKH, NpeIBAPHUTENILHO HarpeB ee
JO KpacHOro KaJieHHsi. Takyio e Cnupajb [OMECTHTE B IH-
JUHID ¢ Kucaopogom. Habaronaiite paszmuve B HHTEHCUBHOCTH
ropenus. Kakoil ras xumuueckn Gosee aktuBen? Kakue npo-
AYKTbl 06pa3oBajiuch NPH TFOPeHHH MeAH B XJOpe, B KHCJIO-
poze?

6. Uro ofuero B mnpoueccax B3aHMOAEHCTBUS XJopa H
KHCJIOpPOZla C BeLIeCTBOM, H3 KOTOPOrO COCTOHT CBeua?

YKazaHHe K peMIeHHIO 3ajJayH

Jlna onbiTa BO3bMHTE JBa IMJHHAPA, HAMOJHEHHBIE OJHH
XJIOPOM, APYTOM — KHCJOPOAOM. B Kaxablii H3 HHX OmycTHTE
ropsauryto csedy. Habaionaiite 3a npoueccom ropenusi.
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7. Ionyuuts Gucy/ibar HaTpus u cyJaparT HaTpHsl.
O6bsicHuTe, moueMy NpH TNPOBENEHHH 3THX PeakKuHil HYKHO
OpaTh KOHLUEHTPHPOBAHHYIO CepHYI0 KucaoTy. (CobpaTh XJ0-
puCTbIi Bogopon Aas 3ajgady 8 u 9.)

YKkaszaHue K pemeHHIO 3ajaum

B saBucHMOCTH OT TeMmepaTypbl peakuusi npoTeKaeT pas-
JIHYHO.

a) Ilpn Temnepatype 1o 450°C moayyaercs GHCyJIbhaT

HaTpHus
NaCl +H,SO, = NaHSO, 1-HCI

6) IIpu Temneparype okoso 700°C Gucynbgar HaTpus pea-

CHPYeT ele ¢ OJHOH MOJIEKYJIOH MOBapeHHOH cosH, o6pasys
cyabpaT HaTpHA

NaHSO, -+ NaCl = Na,SO, - HCI 1

8. Onna M3 craauiél monmyueHns Co/SIHOH KHCJOTHI B MPO-
MBIIIJIEHHOCTH — PaCTBOPEHHE XJOPHCTOrO BOJAOPOAA B BOJE.
[Tpozenarb onbiT, NOKa3bIBAIOLHI, YTO XJIOPHCTHIH BOZOPOX
Xopowo pactBopsietcsi B Boje. Onpenennts npHOAH3HTENBHO,
KaKOH KOHIEHTPALHH NMOJyYaeTcsl COoNsHAs KHCJIOTA.

9. Onpenenute pasnnyne B CBOHCTBAX XJOPHCTOTO BOJO-
pora M consiHOM KHCJIOTH. JloKasaTh, 4TO NpPH PacTBOPEHHH

XJIOPDUCTOTO BOZOPOAA B BOJE BbIAeJsETCs Temjiora (mpHMe-
HHTb TE€PMOCKOII).

YKaszaHue K pemeHHIO 3aJAauH

Pasnnune B CBOMCTBAX XJIOPHCTOrO BOAOPOAA M COJISIHOM
KHCJIOTbl MOKaXHTe HAa NpHMepe HX OTHOIUECHHS K MeTaJ/liaM.

10. Onpenenntb, XHMHYECKH YHCTasi HJH TEXHHYECKas
KHCJIOTAa JaHa Jjsi ombita. Kak npu mpous3BoOACTBe COMSIHOMN
KHCJIOTHI B Hee IonajaaioT COJMU?

11. B oxHo#t mpobGupke HaxomuTCs KOHLEHTPHPOBAHHAS
CoJisiHasi KHCJOTa, B ApPYroi — pasbaBieHHasi. OnpenesuTs,
KaKasi KHCJIOTa B KaKoi nmpoGHpKe. :

12. TlonyunTs KaBeseByi0 BOLy AByMs crnocoGamu. )Kase-
JIEBYIO BOJY HCIOJIb30BaTh A/ peilleHus 3anauu 13.

YKa3zaHue K pelmeHHIO 3ajJauH

JledcTBYsl XJIOpOM Ha pPacTBOP LIEJOYH, TOJYYHTE COJH
XJIOPHOBATHCTOH H COMSIHOH KHCJIOT. Peakumuio npoeogure npu
MOHHXKEHHOW Temneparype. Pacreop stux cosefi, HasbiBae-
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MBIH JKaBeJIeBOM BOJOH, NMPHMEHSIOT B TeXHHKe A/s1 OTOeJKH
TKaHei.

MoXHO NpPHUrOTOBHTH KaBeJEBYIO BOAY MyTeM MpOMycKa-
HHSI XJIOpa Yyepe3 pacTBOP LIEJOUH MJIU 3JEKTPOJH30OM PacTBO-
pa xjaopucroro Hatpus. [loayyawoouimecs npu 3/JeKTposH3e
XJIOD H LUeJI0Yb B3aUMOLEHCTBYIOT, 00pasys »XaBeJieBYIO BOAY.

Ilepeoui cnocob. Ilpo6upky ¢ pa3GaBJeHHBIM PacTBOPOM
IIeJIOYH NOCTaBbTe B CTAKaH C JeAsiHOH BoAOH. B Teuenue Hec-
KOJIbKHX MHHYT Yyepe3 pacTBop npomnyckaiite xjop. Hanwiiu-
Te ypaBHeHHe peakuuu. PacTBop coxpaHuTe IJisi CJEAYIOUHX
oneiToB. Pabora NMpoOW3BOAHTCST MOJA TATOM.

Bmopod cnocob6. Pa3baBneHHblit pacTBOp XJOPHCTOrO HaT-
pHA NOMECTHTEe B CTaKaH C XOJIOJHOH BOAOH HJH JbjloM. B Te-
YeHHe HEeCKOJIbKHX MHHYT NpPONYCKaiTe yepe3 pacTBOpP COJH
MOCTOSIHHBIH TOK HamnpsixkeHueM 4—6 e.

AJIEKTPOJIH3 COJMH JJIsi TOJyUeHHs »KaBeJIeBOH BOJAbI CJe-
AyeT BecTH mpHu Temnepatype He Bhie 20°C.

13. Tlokasate Ha onwiTe, 4YTO }KaBesieBasi Boja OOeCIBeYHU-
BaeT KPAacKH.

YKaszsaHue K peHeHHIO 3ajaumn

K pactBopy uHAuro wiau ¢ykcuHa Ao6aBbTe HEMHOTO a-
BEJIEBOH BOJbI, MOJNIYYEHHOH B NpeAbAywHX onbitax. Habuo-
JaiTe H3MeHeHHe 1Bera. Bo3bMHTe NOAKHCJEHHBIH pacTBOp
HHJIMUIO H MOBTOPHUTE OMBIT. '

14. Kak or pnelicTBUA XJIODHO#H BOABI H3MEHsSieTCSl LIBET
pactBopa Jaakmyca? [late oObsicHeHHe.
15. Ilokasath Ha onbiTe, 4TO XJIOp OOECLBEYHBAET TKAHH.

YKkazauue K PpeumleHHIO 3ajJaud

B mMAMHAD C XJIOpOM OMYCTHTE JIOCKYT MOKPOMH IBETHOM
TKaHu. HaOmonalite obeciiBeddBaHHe TKaHH.

16. ITony4yure XJIOPHYIO H3BECTb.

YKasaHue K PpeMmeHHIO 3ajgayu

Pab6ora mnpoBoxutcss mox Taroii. [Ipu B3aumoneicTBHH
XJiopa ¢ THAPAaTOM OKHCH Kajabuus o0pasyeTcs CMeLIaHHas
COJIb XJIOPDHOBATHCTOH M COJISIHOM KHCJOT, KOTOpas Ha3blBaeT-
CA XJIOPHOH MJH Oe/liuJbHOW H3BECTbIO

Cl, 4-2Ca (OH), = Ca (CIO), +H,0 4 CaCl,
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B xumuueckuil crakan mnojioxkure 3—4 2 ruapara OKHCH
Kajablinis H HajedTe 15—20 ms Boabl. IlonyueHHyo cmech mo-
norpejite 10 30°C u nponycrute yepes Hee xJop. O6Gpasyercs
MEJIKOKPHCTANJIHYECKHI OCalloK XJopHO#H H3BecTH. OcajloK OT-
(¢uabTpyiMire.

17. BoiiesuTs M3 XJIODHOHM H3BeCTH: a) XJop U 6) KHCJIO-
poa.

YKaszanue K pemweHHIO 3ajJayH

[Tonyuennyio (B 3azaue 21) XJIOPHYIO H3BECTb NIOMECTHTE B
JiBe npoOHpKH. B nepsyio npo6upKy HaseHTe CONSHOH KHCJO-
Thl M HalOjiojalTe BbaeseHHe XJopa. Bo Bropyio nmpobupKy
no0aBbTe HEMHOro BOJABI, YTOObI MOJYYHTH KPENKHil pacTBOp
XJIOpHOH H3BecTH. [Jo6aBbTe K 5TOMY pacTBOpPY KaKoH-HHOYIb
conud KobGasabra. Harpeiite npobupky. Habmionakite Bbiiene-
HHe KHcJopoza (npoba Tuaelouieil JyYUHHKOM).

18. JlokazaTh, MOXKeT JIM TralleHass H3BeCTb IOIJIOLATh
XJI0p.

YKasaHnue K pelreHHIo 3aladayuH

BosbMHTe 4YaiiHyl0 JIOXKKY rallieHOH H3BeCTH H, NOJb3y-
ficb OyMaKHOH BOPOHKOH, BCHIIbTE €€ B HHJIHHAP C XJOPOM
(Gesbiit 3kpan). XJop norJyomaercsi. Beegute B nuaHEApP BJa-
XKHYIO JJakMycoByl0 Oymary: GyMara He obecuseunBaetcsi. [le-
pPeHecHTe M3 LHJHHAPA XJOPHPOBAaHHYIO H3BeCThb B APYroi Ha-
MOJIHEHHBIH XJIOPOM LHJAHHAP. K3BecTh cHOBa B3auMOJEHCT-
BYeT C XJOPOM.

19. JlokasaTb KauecTBEHHBIH COCTaB XJIOpHOH MeJH CuCl,,.

20. TMonyunTb XJIOPHCTBI KaJbUHH BCEMH BOSMOXHBIMH
crocobaMH.

21. Onpenenutb, CONEPKHUT JIM JaHHBIE oOpaselr] a30THO-
KHCJIOTO HATPHUSA NPHMECH XJIOPHIOB.

22. B npobGupkax HaxOAsITCSi: PacTBOP XJIOPHCTOrO HAaT-
pusi, M3BECTKOBas BOJa H AMCTH/JIMDOBaHHAsl BOJA. Onpeﬂ,e-
JIUTh, B KakKOH NpoOHpKe KaKoe BelIeCTBO.

bpom, muoj
3adaun

1. Kanuiinbie sanexxu CosnuKamcKa MNpeACTaBJEHH IpeH-
MYLIECTBEHHO MHHepajamu: KapHajautoM (KCI .MgCl,

-6H,0) n cunvsunnTom (KCl.NaCl.6H,0). Haiith u3 Bbigan-
HbIX BaM JIByX MHHEPaJOB CHJbBHHHT.
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2. Onpenennthb, rae Jaydiie pacTBOPSeTcs HOA: B YHCTOH
BOJE, B BOJE B NPHCYTCTBHH HOJUCTOrO KasHsi WIH B OpraHu-
YeCKHX PacTBOpHUTENAX.

3. IlokasaTth, 4YTO B cocTaB OpPOMHCTOrO MarHHsl BXOLHT
O6powm.

4. BoinaHsl TBepAble BeIECTBA: YIJEKHCJbIH HaTpHi
Na,CO,, xnopuctoiii Hatpuit NaCl, 6pomucteiit Hatpuii NaBr.
Onpenenuth Kaxkjloe BeIIeCTBO.

5. BriaHbl BelecTBa: coMsiHash KHCJOTA, PACTBOP HOAHCTO-
ro Hatpus U KpaxmaJj. OnpenesnTh KaxJI0e BelleCTBO.

6. Pasnenutb cMechb, COCTOSIIIIYIO M3 CJEAYIOUUX BellecTB:
OKHCH MeJl{, XJIOPHCTOr0 HaTpusi, ABYOKHCH KPEeMHHS H HOJA.

7. Ilonyuute vox u3 uoaucroro kKanaus. Cuenarb HOAHYIO
BHITAXKKY (Tak MOJY4YaioT HOJ B HPOMbIILJIEHHOCTH).

8. OYHCTUTH HOAMCTHIH KaJHH OT MPHUMECH HOJA.

9. IlonyuuTs HOAHYIO BOAY H HOIHYIO HACTOHKY.

10. JlokasaTh, UTO XJIOp aKTHBHee APYI'HX rajoreHos,
11. CpaBHuTb HefiCTBHe Ha Kpacsiuiue BellecTBa GpPOMHOM
H XJIOPHOH BOZpI.

YKazanume K pPemMeHHIO 3ajnaudn

[IpuroroBbTe pasbaBiieHHblE PacTBOPbl OPOMHOH H XJIOP-
Hoi#i BoJnl. [lomecTuTe B HHX JakMycoByio Oymary, Jenectok
IBeTKa, KYCOK OKpalleHHOH TKaHH. HabGmionairte obecuBedu-
BaHue.

BOHpOCbI AJdd B3aKpENnJeHHud MdTepHaJaa

1. B pesyabTaTe KaKUX peakilud NPOHCXOLUT oObOeciBeYH-
BaHHE KPacok?

2. fIBnsierca nu obecliBeuMBaHHWE TKAHHW TPOIECCOM B3aH-
MOAEHCTBHSA XJlOpa C BeLIeCTBOM KPaCKH HJIHU OKHCIHTENbHOE
JIeCTBHe XJlopa — BTOPHYHBIH Ipolecc?

3. a5 Kakux neseill B TeKCTHJIbHON U OYMa:KHOU IPOMBIILI-
JIeHHOCTH npumensiercss xJjop? Cpenatb BbIBOJ H3 CBOHCTB
XJI0pa, BBISIBJIEHHBIX B pe3yJbTaTe IPOJAEJAHHOIO ONbITA C
ofecuBeYHBaHHEM TKaHH.

4. OpHUM H3 TIPOIECCOB OYHCTKH MHTHLEBOH BOJAKI SIBJISA-
ercsi obe33apakKMBaHHe ee XJIOPOM, B pe3yJibTaTe BBeJCHHS
KoToporo mnorubaior MHorue Oaktepuu. B uyem Xumuuyeckas
CYILHOCTh 3TOrO Iporeccar

5. Kakum crnocofoM MOXKHO BBHJENIHTbL TaJIOreHbl H3 MpPH-
POLHBIX COEJMHEHHM?
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6. Kakumu o6mHMH XHMHYECKHMMH CBOHCTBAMH 006/13aJaioT
BOJIOPOJIHbIE COeIHHEHHUS] [aJIOT€HOB?

7. KakoBo HasHaueHHe OpPraHHYeCKHX pacTBOPHTeJell B
XHMHUYECKOM [IPOH3BOACTBE?

8. Kakoe BO3/efiCTBHE OKasblBaeT XJIOP Ha COeJHHEHHe
6poma u wHoua?

§ 11. PACTBOPbI

[Ipu u3yuenun 3Tofi TeMbl C/IELyeT paccKasaTh yualluMCs,
YTO BOJA — XOPOIUHH PacTBOPHTENb TBEPALIX, XKHIAKHX H ra-
3000pasHbIX BELIECTB. TO CBOKCTBO €€ LIHPOKO HCMOJb3yeTcs
B NPOMBILIJIEHHOCTH.

3Jadauu

1. Uto OnicTpee O6yzner pacTBopsiTbCsS: pasapob/eHHblf
KyCOK caxapa MJIH 1eJiblit Kycok caxapa? [lokasaTe Ha onbiTe.
2. IlonoGpath BeliecTBa HEpacTBOPHMbIE, MaJjlo PacTBO-

pPHMblE H XOPOLIO PacTBOPHUMbIE B BOJAE H MOATBEPAHUTb 3TO HX
CBOHCTBO HAa OINbITe.

3. CKOJIBKO MOXKHO PacCTBOPHThH MOBAPEHHOH COJMH H ce-
JauTpel B 20 mm® BOAbI MpH NaHHOH TemmepaType?

4. Ilokasatp Ha onbiTe, KaKk BJMSIET H3MEHEHHe TeMIepa-
TYPbl Ha PacTBOPHMOCTb B BOJE.

YKkazauue K pemweHHIO 3ajgaud

6 2 IBYyXpOMOBOKHCJIOrO KaJsiusi TOJOXKHTE B NMPOGHPKY H
Hasefite 100 cu® Boawl. BaGantuiBaiite B Teuenue 5 mun. Pac-
TBOPHJICSl JIH BeCb JBYXPOMOBOKHC/bLI Kanuid? Harpeiite no
KuneHus. Uro nabmonaere? ClesaiiTe BBIBOA.

5. Ilpurorosure 250 M2 5-mpoueHTHOro pacTtsopa mnosa-
pexHoii coau (ya. sec 1,034) n 350 m2 3-npoueHTHOrO pacTBopa
noBapenHod conu (ya. sec. 1,013). Cmewmats 3TH pacTBOpbl H
OnpeleJIiTh KOHLEHTPALHIO BHOBb MNOJYYEHHOrO pacTBopa.

YKazanue K peWeHHIO 3ajgaydyi

1) Haiigure Bec 250 ma pacTtBOpa mo gopmyJe

P=d.V
P ] 1,034 . 250 = 258:5 (2)'

2) Haiipute Bec noBapeHHOH COJH.
258,5. 0,05 = 12,925 = 12,9 (o).
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3) BriceinbTe B Koaby 12,9 e conn.

4) PaccuuraiiTe KO/NIHYECTBO BOLbl, B KOTOPOM CJENYeT
PacTBOPUTHL MOJYUYEHHYIO HaBecKy conu. Bech pacTBop BecHT
258,5 e, a Bec conu coctaBasier 12,9 . Pasnocts ux BecoB 6y-
JeT paBHa Becy Boibl: 258,5—21,9=245,6 (¢). [Tockonbky
yIAeNbHBIA Bec BOJAbI PaBeH elHHHIE, TO o0beMm ee Oyner pa-
BeH 245,6 cm?3.

5) OtMepbTe MeH3ypKoil 245,6 cu® Boabl, BLIIEHTE ee B
Kos6y. [IpoBeppTe yjenbHbIH Bec pacTBopa C IOMOIIbIO ape-
oMeTpa.

6) Tak e npuroroBere 350 M2 3-NPOLIEHTHOrO pacTBOpa
NOBAPEHHOH COJIH. :

Creiite o6a mosiyyeHHbIX pacTBopa B ofHy Koaby. Onpene-
JIUTE apeoMeTpoM VJesbHblH BeC pacTBopa, MOJYUEHHOTO OT
CMelIMBaHHUsA, U HaWAuTe Mo TabJuile KOHIIEHTPAIlHIO pacTBopa,
COOTBETCTBYIOLLYIO JAaHHOMY YAEJbHOMY BecCy.

7) BbluncauTe KOHIIEHTPAIHIO CJAHTBIX PacTBOPOB.

6. M3 100 2 36-npoueHTHOrOo pacrBopa XJOPHCTOroO KaJus
nony4utb 20-NPOUEHTHBI PacTBOP.

YKaszaHHe K PpemeHHI 3ajgadH

1) Haxoaum Bec XJOPUCTOrO KaJjius, COAepIKallerocss B
pactBope: 100:0,36=36 ().

2) Onpenensiem Bec pactBopa: 36 : 0,20=180 e.

3) Haxoaum KoaudecTBo BoAsl B pactBope: 180—36=144(e).

4) B 36-npoilleHTHOM PacTBOPe XJOPHCTOrO KaJHs BOJbI
conepxkurcs: 100—36=64 (o).
~ 5) BuUHCAHM, CKOJIBKO BOABI HAXO JAOJHTH B HMEIOLIHIICS
36-npoIeHTHBIH pacTBOpP, 4YTOObI MOMYYHTH 20-TIPOLEHTHBIH
pactBop: 144—64=80 (o).

6) Ormepbre 80 M2 BOABI M BJaeliTe B 36-NpoOLEHTHBIR pac-
TBOP.

7) G noMollpl0 apeoMeTpa NpoBepbTe KOHIEHTPAIHIO pac-
TBOpA.

7. BuIIeNUTh THTPOCKOMMYECKYIO BOAY H3 INecKa, BOJIHI,
KyCcOYKa TKaHH.

YKaszaHue K pelleHHIO 3ajadu

Ilepxka npoOHpPKY OTBepCTHEM BHH3, HarpeWTe B Hel, CTa-
pasicb He o0yrJauBaTh, MOPO3Hb MECOK, BaTy, Kycoyek Oesoi
TKaHd. UTo 3amMeyaere nMpU HarpeBaHWH 3THX BelnecTs? HMame-
HHJIHCh JIM CBOHCTBA HarpeBaeMblX BeLLECTB?
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8. Kakum cnoco6oM MOXKHO BBIEJIHTH KPHCTANH3alHOH-
HYIO BOAYy M3 MeZHOro Kynopoca? [lokasate Ha onbite.

9. Kak OT/IHYHTL pacTBOpHMbIe BellleCTBa OT HEpacTBO-
pumbiXx? IlokasaTb Ha onmire.

10. IlpuroroButs 0,1 M pacTBOp HOAHMCTOrO KaJiHs.

11. ITpuroroBurb 0,2 M pacTBOp YIVIEKHCJIOTO HATPUSl H
0,1 H. pacTBOp YIJIEKHCJIOrO KaJusl.

12. OKcnepUMeHTaJbHO NPOBEPHTb, KaKyIO—KHCAYIO, Ile-
JIOUHYIO HJIH HEATPaJIbHYIO— PeaKIHIO NIOJIYUHM, eCJH K 3D ma
8-NPOLEeHTHOro pacTBopa cepHoi KucaoTh (d=1,05) npubaBuTh
18 ma 6-npoueHTHOro pacteopa eakoro Hatpa (d=1,0695).

12. TEOPHS 3JIEKTPOJIHTHYECKON JHCCOLMALIHM

[Tpu pewennn 3ajay no 3Toil TemMe Hajo oOpaTHTh BHHMA-
HHE y4YallMXCs Ha TO, YTO KOrja B PacTBOpe HMEIOTCSl pasHble
KaTHOHbl M aHHOHBI, TO TNPH TPOXOXKAEHHH 3JIEKTPHUECKOTO
TOKa KaTHOHbl H aHHOHbI OYAYT paspsiXKaTbCi B oONpejeseH-
HOH mnocjenoBaTeslbHOCTH. Jlssi Toro 4Ttobbl OnpeienuTb, Ka-
KOH KaTHOH OyJeT paHblle APYTHX NPHHHMATb 3JIEKTPOHBI,
CJeNYeT IOJb30BATLCA PSAJOM HaNpsMKeHHH MeTaJlJoB.

M3 aHHOHOB Jierye paspsAXKalTCs aHHOHbI raJIOreHOBO0-
POJAHBIX KHCJIOT, pa3psiil HX Ha aHOle NPOUCXOAUT B CJEAYI0-
el nocaenosarenbHoctH: J—, Br—, Cl—, F-.

Heckonbko TpyaHee paspsizKaloTCs THAPOKCHJIbHBIE HOHBI
OH-, satem anHOHBI KHCJI0pOAHBIX KHEaOT SO, NO,;~, PO, *-.

Jadauu

1. Ha ocHoBe omnbiTa COCTaBHTBH PSii M3 METaJJIOB: MelH,
IIHHKA, PTYTH, XeJje3a, CBHHLA — B MNoOpsAKe yObiBaHHUA HX
XHMHUYECKOH aKTHBHOCTH, -

Y

YKkazanue K pemeHHIO 3ajadd

B nebosbiiHe npoOGHPKH HajelTe pacTBOPHI CJAEAYIOUIHX
coJed: cepHOKHcJoro uuHkKa ZnSO,, 3aKHCHOrO CepHOKHCJIO-
ro xesesa FeSO,, asorHokucaoro cBunua Pbh(NO;),, cepHo-
kucsoi Mean CuSO, u asorHokucaoit pryth Hg(NO,),.

B Kaxayio npoGuUpKy onycTute HebGoJblIHe KYCOYKH IIHH-
Ka, IpeJBapHTeJbHO NpPOTpPaBJieHHble B pPacTBOpe COJISTHOH
KHCJIOTBI W NpoMmbiThle B Boe. Habmionaite 3a nporekaHHeM
peakuui. 3aTeM BbliefiTe pacTBOPbl H3 NMPOOHPOK H OTMETbTE
H3MEHEHHE  TOBEPXHOCTH IIHHKA.
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Hanefite B unctole npoGHPKH pacTBOPHI TeX Ke cojell u
ONYCTHTE B KaXIyl0 NMPOOHPKY 3auHIIEHHYIO Ha)KaauHO# O6y-
Marou xeJesHywo npososodyky. HaGmionaiite 3a mnpoucxoas-
ILHMH SIBJIEHHSIMH.

CHoBa HasediTe B IPOGHPKY PacTBOPHI TeX ke coJeil u onyc-
THTE B KaXXAyl0 H3 HHX MEAHYIO NPOBOJIOUKY, NMpeIBapHTeJb-

HO 3aYMleHHYI0 HaxJaayHoi Oymaroil. HUro npoucxonut? Cue-
JJauTe BBLIBO/. -

2. OnpeeuTe  XHMHYECKYI0 AKTHBHOCTH METaJJIOB —
IHHKa, XKeJesa, MeJIH — [0 pe3yJbTaTaM HX B3aMMOJIEHCTBHUS
C COJISTHOH KHCJIOTOH.

3. Mexny KakHMH M3 CJAEAYIOUMX B3ATHIX IMONAapHQ Be-
[IleCTB B PAaCTBOpe MOHAYT PeaKIHH: XKEeJe30M U CONSHOH KHC-
JIOTOH; CBHHIOM H a30THOKHCJIOH MEIbIO; MEeAbl0 H COJSHONH
KHCJIOTOH; LIHHKOM H CEePHOKHCJIBIM MarHHem; Melbl0 M a30T-
HOKHCJIOH PTYTBIO; 3KeJe30M U CEPHOKHCJIOH MeJblo?

3. OnycTHTL B pacTBOp YKCYCHOH KHCJOTbI 3JIeKTPOJbI,
COeIHHEHHblIE C HCTOYHMKOM TOKa, H BKJIOYHTb B IeNb JaM-
nouky. OnpefesuTb 1O HaKasy JaMrnoyku, Kak H3MeHWTCH
3JIEKTPONPOBOAHOCTD . PACTBOPA YKCYCHOH KHCJIOTHl MpH  JI0-
6aBJIeHUH pacTBOpa LIEJIOUH HJIH COJBI.

OGBACHUTD NPOHCXOASALLHE SIBJAEHHS.

4. Kak HaJl0 MOCTaBHTb ONBIT, YTOOLI NMPH MepeMeHe MecTa-

MH aHOJAa M KaToJa IpOolecC 3JeKTposaus3a Irej B o6paTHOM
HalnpaBJeHHH,

YKazaHue K pemWeHHIO 3ajaud

B U-o6pasuyio TpyGKy HaJseiiTe pacTBOp YKCYCHOKHCJOrO
ceutiia (CH,COO),Pb u npoBemute smekTposn3. DNeKTPobl
yroabHble. HaGuonafite BbijeseHHe KHCJAOpPOAa Ha aHOLe W
KPHCTa/VIOB METaJNIHYeCKOro CBHHIIA Ha Kartojae. Hanwiirte
ypaBHEHHsI aHOJAHON M KaToaHO# peakuuil. [Tomensiite mecra-
MH IoJiloca MCTOYHHKOB TOKa. Habaionaiite pacTtBopeHuHe Kpu-
CTaJIJIOB CBHHIIA Ha aHOLE H NMOSIBJEHHEe HX Ha KaToJe.

5. OmpenesuTb ONMBITHBIM MyTeM, Kakue BellecTsa o6pasy-
I0TCA B NpOLECCe 3JIeKTPOJIH3a CepPHOKHCI0ro HaTpus Na,SO,.

Hanucate ypaBHeHHusi peakuuii, NpoTeKaloUMX Ha KaToie H
aHoje.

YKaszaHue K PpeHMeHHIO 3ajaumd

B U-o6pasunyio TpyOKy HaseliTe pacTBOP CEPHOKHCJOrO
HaTpus u Jo6aBbTe B 00a KoJieHa MO 2—3 Kamlju JiakMyca.
[IpucoepnnuTe yroibHble 3A€KTPOAbI K HCTOYHHKY NMOCTOSH-
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HOrO TOKa, omycTHTe HX B pacTtBop. OObSICHHTE NMPHYHHY H3-
MeHeHHSl OKPacKH JiakMmyca B TpyOKe.

6. IloctaBuTh ombIT, JMOKA3BIBAIOUIME, YTO NPH 3JEKTPO-
JIH3€ pacTBOpPa HMOAHMCTOrO KaJsusl noJayuaercsi mox. Hanucathb
YpaBHeHHSI peaKiHi, NPOoTeKalolHX HAa KaTole H aHOJe.

YKasaHnue K pelleHHIO 3ajadm

B U-o6pa3snyio Tpy6Ky HaJefiTe pacTBOP HOJAHCTOrO KaJHsl.
CoennHHTE yroJibHBIE 3JEKTPOIAbI ¢ MCTOYHHKOM MOCTOSIHHOTO
TOKa H OnycTHTe HX B pactsop. HaGmionaiite noseiaenue 6y-
poit okpacku y anona. Onpenennte NMPUCYTCTBHE HOJA Kpax-
MasoMm. [lposepbre xapaktep cpeinl y Karofa deHoudra-
JICHHOM,

7. IlponenaTb omuiT, MOKAa3bIBAIOUIHII, YTO €CJM H3 pac-
TBOPA YAa/HTh HOHbI, TO OH MepecTaHeT MPONYyCKaTh 3JEKTPH-
YeCKHH TOK. :

YKasaHue K PpelleHHUIO 3ajgauu

Haneiite B cTakaH HeMHOro JMCTH/JIHPOBAHHOH BOABI H
ONMYCTHTE YTroJibHble 3JIEKTPOAbI, COEJHHEHHble C 3JeKTpHYe-
CKOH JIaMIOYKOH M C HMCTOYHHMKOM TOKa. 3aTeM HeGOJBLUIMMH
NOPLHSAMH HaJIHBalTe PACTBOP elKoro 6apura Jo Tex nop, rnoxa
Jamrnoyka He Oyner sipko ropetb. [locse sToro joGasasiite
PacTBOp CepHOH KHCJOTHI A0 TeX MOp, NMOKa He MOoracHeT Jam-
MOYKa.

OO6bsAICHHTE NPHYHHBI NMPOHCXOAALIMX SIBJIEHHH.

8. OnpenenuTb, NOMB3YACh TOJABKO PacTBOPOM €4KOTO
HaTpa, B KaKOM H3 TpeX BbIIaHHbLIX BaM PacTBOPOB HMEIOTCS
HOHbI HATPHA, B KAKOM — HOHBl MarHHsi H B KaKOM — HOHBI
aJIOMHHHSA .

9. OnpenesuTh HCXOIHLIE BEIIECTBA W MOJYYHTb 3JEKTPO-
JIH30M BOJOpPOA H OpoMm. '

§ 13. WEJIOYHO3EMEJIbHBIE METAJLJIbI

3adauu

1. CocTaBHOH YacCTbIO H3BECTKOBBIX PACTBOPOB SIBJISIETCS
rameHasi ussecTb. Kakue npeBpaileHHsi NPOUCXOAAT € ralle-
HOH H3BeCTbIO Ha BO3JYXe?

2. Tlokasatb Ha ONBITE, MOXKHO JH XDaHHTb Ha BO3JyXe
raleHylo M HerameHylo H3BeCTH.

3. B naGopatopun MMEIOTCS CJIeylOlHE BELIECTBA: OKHCh
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KaJbllus, BOAA, XJOp, COJNAHass U cepHass KHUCAOTH. Kakue
COMH U MPH KAKHX YCJHOBUAX MOXKHO MONYYUTh H3 YKa3aHHBIX
BeleCTB?

4. Kak OT/IMYHTH TralleHylo H3BeCTb OT H3MEJNbUEHHOT0 B
MOPOLIOK H3BECTHAKA?

0. ITokasaTp Ha ombiTe, KaKUM 00pasoM, HE H3MEHSsI TeM-
nepaTypy, MOXHO OCTAaHOBHUTH Pa3jiOKeHHe YTJIEKUCJIOro KaJjb-
1M,

6. Kak MOXHO NMOMY4YUTH ABYMS Croco6aMH YTJIEKHC/IbIH
Kanbuuih CaCOz? MOXHO JIH Ha3BaTh NMOJIYUEHHBIE B Pe3yJib-
TaTe peaKLHil BellecTBa MeJOM, MPaMOpPOM, H3BECTHSKOM?

7. Ilponenate peakuud ¥ OOBSICHUTB, YTO TPOH3OHJIET
npu Ro6GaBJeHHH COAbl K MKECTKOH BOJe, cojepkaiieil Gukap-
6onar Kanbuus Ca(HC,0),, 6ukapbonar maruus Mg(HCO;),,
cyabdaTt Marausi MgSOas u cyawsdhaT Kajablius.

8. IlokasaTb Ha omeiTe, KaKHe HOHBI HYXXHO VAQJHTh H3
NMPUPOAHOH BOJBI, UTOOBI CAENAaThb ee MSTKOM.

9. IlpubasnienneM K BOJe COJBbI YCTPaHSIETCS KaK BpPEMEH-
Hasl, TaK U TOCTOSAHHAsl XKEeCTKOCTb BOAbl. MoOXHO JiH 3aMme-
HUTb colly (ocharom Hatpus Nag,PO,. Ilpoxenats onwit.

10. BulaesuTh UHCTHIH XJIOPHCTHIH KaJbIIHi H3 CMECH XJIO-
PHCTOrO KaJsbllUs C YIVIEKHCJBIM KaJbIIHEM.

11. JokasaTe Ha omnpiTe, 4TO MPH TNOJYYEHHH TalleHOH
M3BEeCTH H3 HM3BeCTHAKA INPOUCXOAAT XHMHYeCKHe MpeBpalle-
HUS.

YKaszaHue K DpeUWIeHHI0O 3ajauH

[Ipokanute Ha ceTke HeOOJblIMEe KYCOUKH MpaMmopa HJHU
usBecTHsAKa. O6pa3oBaBLIYIOCS OKHCh KaJbIIHsi COOEPUTE B NMPO-
OMpKY U CMOYHMTE He3HaYWTeJbHbBIM KOJHYeCTBOM Boaml. Ha-
6stofaiTe, IPOUCXOAUT JW peaKuus. 3areM npubaBbTe elle
BoAbl.. Bce Jsiu BewecTBo pactBopuiock? Yro mnpeiacrasaser
co00ll HepacTBOPUBLIHMHCA OCaLOK?

12. )KxxeHass H3BeCTb YacCTO COAEPIKHUT NPUMECH H3BECT-
HAKa U necka. OOGHapyXHTb 3TH NPHMECH.

13. Tlonyuynth XJIOPHCTHIH KaJbIUi U3 YTJIEKHCJOrO KaJjib-
U,

14. TTokasatp Ha omnbiTe, KakKue H3 TOMApPHO NepPeuHCJIeH-
HbiX THAPOOKHCell SIBASIOTCA Oojiee CUJIbHBIMH OCHOBAHHSIMH:
THAPAT OKHCH KaJblHSl U THAPAT OKHUCH IIMHKA; THAPAT OKHCH
G6apusi ¥ THAPAT OKHCH HHKeJS.

15. I'lepeBecTu yriaekucianlii Kadblliii B Takyl COJb, KO-
TOpasi AUCCOLHHpOBaaa Obl B BOAE HAa HOHBI.
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16. Ha npoctom onbiTe nmoKasaTh, KaK MOMKHO OTJIHYHTH
MPOAYKT OGXKHIa MarHesuTa OoT NMPOAYKTa OOXKHIra M3BECTHSKA.

17. O6HapyHTb NpPHUMECh JABYOKHCH KPEMHHS B H3BeCT-
HSIKe.

18. OnpenenuTb, NOMHOCTBIO JIH H3BECTHAK PasJIOKHJICSH
NpH HarpeBaHHH.

19. Kak pacnosnare mpamop (usBecTHsiK)? IlokasaTh Ha
OTBITE.

20. Kak u3MeHsieTcsl CKOPOCTb XUMHYECKOH peaKIlHH TNpH
HarpeBaHUH?

YKasanue K pelureHHIo 3ajladad Hu

B z1Be npoOUpPKH C XOJIOAHOHW BOJOH OMYCTHTE OUHILEHHHIE
o 6jiecka KyCOYKH MarHueBod JeHTbl. OAHY npoOHpPKY Ha-
rpeire Tak, 4To6bl Boja 3akumnesna. CpaBHHTE CKOPOCTb peak-
ILHH B KUNdllEeH U XOJOAHOH BoOJe.

21. Ilonyuyuts u3 yraekucjaoro Gapusi GapUTOBYIO BOZY.

22. HMwmeetcsi cMech ABYX NPHPOAHBIX COJIEH: CEPHOKHCJIO-
ro maruus MgSO, u cepHokucnoro Hatpua Na,SO,. Kak no-
KasaTb, YTO B PacTBOPE HAXOAHMTCS COJb MarHus?

YKaszaHnue K PpelleHHIO 3ajaydd

XapakTepHO#l A/ MarHusl peakuueil siBasiercsi o6pasoBa-
HHe KpHCTa/IHYecKoro ocajaka AeoiHoit coan MgNH, PO,
NoA JefCTBHEM XJIOPHCTOro aMMoHMsi H ¢ocdaTa HaTpus B
aMMHa4YHOM pacTBoOpe.

§ 14. AJIOMUHHUHA

Ilns pelneHus] NPUBEAEGHHBIX HHXKe 3ajau HeoOXOIHUMO
BCIIOMHHTB CBOWCTBA aJIOMHHHA. DTO MOXKHO CIeJaTh MPH OMN-
poce, NPeLJIOXKHB Yy4eHHKAM BbLINOJHUTb HECJOXKHBbIE OIBITHI.

3adauu

1. JlokasaTh Ha onbiTe, YTO THJAPAT OKHCH AJIOMHHHS HMe-
eT aMmdoTepHble CBOHCTBA.

2. IlokasaTh Ha ombiTe, YTO AJIOMHHUH MOXKET BLITECHATHL
JKeJ1e30 H3 ero OKHCJIOB.

YKazaHnue K PeliIeHHIO 3alayvyH

[TpuroroBvre Tepmutr (27% wmenko pasmosororo Fe,O, u
28% aJlOMHHMS), HAchIbTe B KeJe3Hbl THreab. [logoxrure
€ro CrnelHaJbHbIM 3anaJjoM (ecjd ero HeT, TO BOCIOJIb3YyHTeCh
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JeHToH Marnusi). Ha6mopafite ropenue. Boccranosiennoe
XKeJie30 Kak Gosiee TsXKeJn0e ONMYCTHTCH BHHS.

3. INonyunts OKHCb XpoMa H3 OGHXpPOMaTa aMMOHHS,
a U3 Hee — MeTaJIJIMYeCKHH XpOoM.

YKazaHue K PpPeMWEeHHIO 3ajJauH

[TomecTHTe Ha ceTKy pacTofueHHBIH OGHXpPOMaT aMMOHHS.
Harpeiite ero. Ilpoucxomutr peakuus:

(NH,),Cry0; = N, +- Cr,0, 4 4H,0

HaG6nionajite usmenenue mpera BpellectBa. OKHCh XpoMa W
MOPOILOK “aJIOMHHHSA TepeMellaiTe, NMepecuinbTe B Kese3Hbill
TUTeJIb H B CMeCh BCTaBbTe JIEHTOUKY Maruus. [logoxrute ee.

[lo okoHYaHHH peaKUHH Ha JHe THIVIS Haijgere cepeGpPHCTHIN
METaJlsl — XPOM.

4. Ilpu npoMbILIZIEHHOM NPOM3BOACTBE CEPHOKHCJAOTO aJIio-'

MHHHSI B KauyecTBeé MNPOMEKYTOUHOrO MPOAYKTA MOJydaeTcs
FRApAT OKHCH aJIIOMHHMS, KOTOPbLIH OblBaeT 3arpssafieH rujpa-
TOM OKHCH MeJH. Pasjenutb cmeck.

5. Cyabdar amoMunusi npuMeHseTcsi B GyMaxKHOH npo-

MbILIVIEHHOCTH. OnpeiesuTh KauyecTBeHHbIH COCTaB CyJbdaTa
aJIIOMHHHUS .

6. Ilokasatp Ha onbiTe, YTO THAPAT OKHCH AJIOMHHHS SIB-
JIsIeTCs aJiCOpOEHTOM. -

YKaszaHue K pPEeHIEeHHIO 3ajJayH

[Tonyuute ruapar okucu amomunus. OthuabTpyiite ero u
NMPOMOHTE OCaJ0K BOJAOH.

Bospmute Kakoi-n1u6o caaGooKpalueHHbl#i pacTBOp opra-
HHYECKOro KpacuTensi (aHHJIHHOBbIE 4YepHWJA, aHUAMHOBas

Kpacka) ¥ MponycTHTe ero 4yepes OCaJlOK FHAPATa OKHCH aJiio-
MHHHA. Habmionafite npoucxopsiee siBleHHe.

7. Kakue Halo B3ATh peaKTHBB!, YTOOH MOJAYYHTH aJio-
MHHAT KaJiHsl H3 a30THOKHCJIOIrO aJIIOMHHMS?
8. Jliopa/ioMHHHI NDHMEHSIETCS] B aBHACTPOHHH. BaaTh

KyCOYeK AIOPaJIIOMHHHS H JOKa3aTb, YTO B €I0 COCTaB BXOAST
aJIIOMHHUH, MeJb H MarHui.

9. Kak B3auMOJEHCTBYET aJIOMHHHI C KHCJOTaMH?

§ 15. JKEJE30
3adauun

1. Ilonyuute »Kene30 W3 rujpara OKHCH KeJse3a.
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YKkasauue K PpemleHHI0O 3ajadd

Yucreiit, Bbicymenubiéi npu 110—120°C u wucrepThii B
TOHKHH TOPOILIOK THAPAT OKHCH KeJe3a HacCbhibTe TOHKHM
caoeM B ¢apdopoByio TpyOKYy H3 TYIOMIaBKOro CTeKsaa H Ipo-
NyCTUTE 4Yepe3 Hee YHUCTHIH Cyxoi BoaopoA. IHe npekpauias
TOKa BOLOPOJA, AoBejuTe TPYOKY [0 TeMHO-KpacHOro Kale-
Hus. OctopoxHo! BoccraHoB/eHHe BeguTe A0 TeX IOp, IOKa
B TpyOKe He mepectaHeT o0Opa3oBbIBaTbCA Boja (AJs HCHbITa-
HHUSl BbIXOAAUIME M3 TPYOKH rasbl HamnpasJfOT HAa XOJOAHOE
CTEKJIO, eCJIH CTeKJO He 3aloTeeT, TO peaKIilWs 3aKOHUYEeHa).
Haiite Tpyb6Ke OCTHITH B TOKE BOAOPOJA M MNMOJYYEHHbIH MOpO-
IIOK »KeJse3a MoMecTHTe B OaHKY C XOpOLIO NMPHTEPTOH CTEK-
JSAHHOH TNPOOKOH.

BoccranoBnenne HeoOXOAHMO NPOBOAHUTL INMPH OMNpefeseH-
HOH TeMmmnepatype. Ecau Tpy6Ka Harpera HHU}Ke TeMHO-Kpac-
HOro KaJleHWsl, nosiydaercsi nmupodopHoe Kese3o'!, Koropoe,
COMpHKacasCh C BO31YyXOM, HeMelJeHHO okucasiercs. [lpu
Gosiee BBLICOKOH TemmepaType (Bblllle TeMNEpaTypbl KaJeHHs)
BMECTO TOHKOIO IOpOLIKA MOJy4YaeTcs CheKlascs Macca.

Bonopon, ymorpebisieMblii 1Jfi BOCCTAHOBJIEHHS, TpejBa-
pPUTEJbHO OYHIAIOT, A8 4Yero MpomycKaiT ero CHayaja ye-
pe3 meaoyHoi pactBop yraekucaoro cuhma Ph(CHZ;COO),,
3aTeM — uyepe3 pactBop MeaHoro kynopoca CuSO,.5H,O, a
JJ51 OCYLIKH — 4Yepe3 KOHIIEHTPUPOBAHHYIO CEPHYIO KHCJOTY.

2. U3 oxucH xKeje3a MOJNyd4HTb YHCTOE 3KeJeso.

YKaszaHue K pelleHHMIO 3ajauyy.

Hagecky okucu xkesesa B 20 ¢ Harpeiite B TOKe BOZ0OpOJia B
teyenue 40 muH, mocTeneHHO noebiias Temnepatypy or 400
no 700°C.

TIpu 700°C Benure BoccraHoBaeHue 20 mur, 3ateM OXJajiH-
Te TpyOKY B ToKe Bopopoaa 400°C u repmeTHyecKH 3aKpOHTe.

[Tonyuaerca 95—96-npoueHTHOe XKeJses0.

3. INonyuutb okuch xkesesa Fe,O, u3 rujapara OKHCH Ke-
Je3a.

4. B npoMbIlLZIEHHOCTH KPacHYIO KpacKy «MyMHS» MOJY-
YaloT MyTeM NPOKaJHBAaHHS OKHCHOIO CEPHOKHCJIOrO JKeJesa,
KOTOpOe NPH 3TOM pasjiaraercs Ha ABa OKHCJA, OAUH H3 HHX—
neryunii. [lonyduth Kpacky «MyMHSI» TaKHM CIOCOGOM.

! IlupodopHoe :Kene3o — XHMHUECKH YHCTOE KeJe30, MOJYYeH-
HO€ BOCCTAHOBJIEHHEM H3 OKHCH.
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5. B naGopatopun HMeeTcsi CMeCh MeTaJJIHUeCKOTro KeJe-
3a C 3aKHCBbI0 U OKHCbIO kene3a. [TonyuuTe u3 JaHHOH cMecH
XJIOPUCTOE KeJse30.

6. B NpOMBILIIEHHOCTH JKeJie3HbIl KYMOpPOC MOJYYaloT
pacTBopeHHeM KyckoB xeje3a B 20—30-npoueHTHOM pacTso-
pe cepHOH KHCJOTHI. [losyunTh »KesesHblii Kymopoc omucas-
HbIM CrocoOoM.

7. PacTBopbl XJIODHOTO KeJjle3a NMPUMEHSIOTCS KaK Hapyxk-
HOe KpPOBOOCTaHaBJ/IMBAlOllee CPEACTBO NMpPH mopesax (uoH Fe*
BbI3biBaeT ObICTpPOe cBepThiBaHHE KpoBH). [Tosyuute 6Ge3Box-
HOEe XJIODHOE »KeJjie30: a) B3aUMOJIeHCTBHEM JKeJle3a C XJOPOM
NpH HarpeBaHHH, 6) pacTBOPEHHEM 2Kejie3a B COJISTHOH KHCJIO-
Te C nocjepyioued o6paboTKoH pacTBopa XJOPOM H BhINApH-
BaHHeM. Kakoii cnoco6 Bbl cuuTaere 60Jiee BHITOJHBLIM?

8. CMewanbl JBe COMH: KeJIe3HbIl H MEJHBbIH KyNOpOCHL.
Pasnenurs ux. .

9. B npombiuieHHOCTH THAPAT OKHCH KeJe3a MOJyyaioT
13 xesesa. [Tonyyuts ruapaT OKHCH Keje3a 3THM CIOCOOOM.
[TpoBecTH OYHMCTKY NOJYYMBIUIMXCS TPOAYKTOB.

10. )Kenesnass pyaa (KpacHblil KeJIeSHSIK) COAEPIKHT MO
20% npumeceii, cpeau KoTopbix umeercsi necok (SiO:). OGHa-
PYXKHTb NpHMECh B pyIe.

11. B npupoaHoii BoJie COREPKHTCS CEPHOKHCJIOE Keaeso.
OUYHCTUTBL BOAY OT 3TOH NPHUMECH.

YKkaszaHue K pemWeHHIO 3ajJauu

OuHCTKY nmpou3BeHTe NMPH TOMOILM H3BECTH.
12. PacTtBoputb 4yryn B cossiHoii Kucaore. UTo ocra-
HeTCsl B ocajke?
13. Ilokasatb, 4YTO JaTyHb SBJASIETCA CIJIABOM MeIH H
IIMHKA.
YKkaszaHue K peMWeHHIO 3ajJauyd

BosbmHTe HeGOMBIIOH KycOYeK JIHCTOBOM JIATYHH H pasfie-
JIUTe ero Ha JBe 4acTd. OJlHY 4acTb OCTaBbTe AJIsi CPABHEHHS.
BTopoit Kycouek saunctuTe o Osecka HaxKJauHOH Gymaroii u
ONMYCTHTE B NPOOUPKY C KOHUEHTPHPOBAHHOH COJITHOH KHCJO-

TOH.

- Harpeiite npoGupky, He JOBOAS KHCJIOTY 10 KHIEHHS,
npocjeiiuTe 3a BblAeJeHHeM rasa. [IpoBoauTe peakiHio B Te-
yenue 10 mun.

OcTopoKHO cliefiTe KHAKOCTb, KyCOYEK JIaTYHH MPOMOiiTe
Boftoil. CpaBHHTe ero LBeT C LBETOM OCTaBLIErocsi KYCOYKa.
OOGbsACHHTE, YeM BbI3BAHO M3MeHeHUe uBeTa. Paccmorpurte no-
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BEPXHOCTb B Jyny. Kakoi KOMNONEHT CT1aBa BCTYMUI B peak-
nuio? Kako# ras BblleqHTCSl B Pe3yJbTaTe peakluu?

14. KapGoHaT IBYXBaJIeHTHOTO 3KeJie3a OCaXAdloT U3 pac-
TBOPOB  coJied KapOoHAaTOM LieJOYHbIX MeranoB. [lpu neii-
CTBHH BO/bl, COJAEPKALUEH YTIJIeKHCABIH ra3, KapOoHAT xKeJieza
YaCTHYHO nepexXoAHT B OoJjiee PaCTBOPHUMYIO KHCAYIO COMb
6ukap6onat xkenesa Fe(HCOy),. [lonyuuts kapGonar u Gukap-
O6oHAT xese3a.

15. IlpoBecTn BOpCHEHHE cCTaJH.

YKazaHue K PpeIWIeHHIO 3anauu

- XOpOolIO OYHIICHHYIO CTaJbHYIO MJACTHHKY [OMECTHTE B
ropsiuuii pacTBOP MapraHLOBOH (LHHKOBO#) conn tochopHoi
Kucaotel. [lorpyxennas B pactsop niactuHka uepes 40 mun
MOKPOETCA TOHKHM (ocaTHLIM CJ0EM TEeMHO-CEPOro IBeTa
C senenoBaTbiM OTTeHKOM. PochaTtHad nJaeHKa oOTaHYaeTCa
KOPPO3HITHOH YCTOHUMBOCTBIO U O6JIAZaeT BbICOKHMH 3JIEKTPO-
H30JILLHOHHBIMH CBOHCTBAMH.

16. IlpoBecTH maccuBHpOBaHHE H OKCHAHpPOBAHHE KeJesa.

YKasaHue K pEMEeHHUIO 3aJauH

JKene3nyio NJIaCTUHKY OMyCTHTe Ha 3—4 MuH B NPOBHPKY
€ pacTBONCM MeJHCro Kymnopoca. Bropyio Takyio e mJacTHH-
Ky onycTute Ha 3—4 MuH B KOHLEHTPHUPOBAHHYIO a30THYIO
Kucaoty. OcTopoxkHO, u306erasi TOJYKOB, BhIHbTE MJACTHH-
Ky, OPOMOKHTE ee BOAOH W ONYCTHTE B PacTBOP MEAHOIO KyIo-
poca. IlpoHCXOOHT /M OTJIOXKEHHE Menu?

JKenesHyio NJACTUHKY OUYHCTHTE HaxAaunoit GvMaroi,
MPOMOWTE B O-NMPOLEHTHOM PACTBOPE COASIHOH KHCJAOTBbI, 3a-
TeM B BOJE U MIPUKPENHTE K HeH TOHKYIO MPOBOJIOKY .

Harpeiite no xunenns 100 ma pactropa, conepikaniero
Ha 1 2 Bonwl 600 @ eakoro HaTpa u 60) e HUTPAaTa HATPHSA, U ONY-
CTHTE B HEro xeJe3Hyio njaactuHky. [llepuonnveckn (uepes
3, 5, 10 v 15 mun) sbiHUMAfTE NAACTHHKY W HAGMI0AaMiTe H3-
MeHeHHe OKPacKH~YT0o o6pasyercsi HA NOBEPXHOCTH MeTalJia?

§ 16. CEPA
3adaun

1. Cepa B BHIE TOHYAHIIEro MOPOIIKA — CAPHOTO IIRETA
npuMeHsAeTcsi Aas1 0opbObl ¢ GONE3HSIMH BUHOTPALHON JIO3bI,
IMoanyuuTs cepHbiii LRET NeperoHKoi KoMKosoil cepwl. PaceMoT-
peTb MOL MHKPOCKGIIOM MOJYUHBILMECH KPHCTAJJIbl  CEpPHI.
OGpaturb BHMMaHHe HA GOPMY KPHCTa//I0B. 34pHCOBAaTb HX.
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YKkaszaHue K pelmieHHIO 3aAdavdn

BosbMuTe 3arpsisHeHHble NMECKOM KYCOYKH Cepbl H MOJIO-
xKute -B npobupKy. Harpeiite cepy 10 Kunenus U Haj napamu
cepbl mojepxure xoaoAHblii npeamer. Cobepute cepHbIH IIBET.
Ha crekabilmike pacTBOpHTE €ro B HECKOJbKHX KanJsx Cepoyr-
Jepoja.

2. B cBOGOIHOM COCTOSIHHH CaMOPOJAHAS Cepa BCTpedaeTcs
B CMeCH C H3BEeCTHSIKOM, THIICOM, NeCKOM H APYTHMH NpHUMe-
caMu. OTaeauTh cepy OT NpUMeceld nyTeMm ee paciJapeHHs.

CepoBonopoa (ONBITEI NMPOBOAATCS MOA THArOM)

3. CepoBOLOpOA SIBJAAETCS OUEHb JELIeBbiIM ChIPbEM JJIsI
nmosyyeHHs cepHoii Kucaotel. [lpcnesnate peakunu, KOTOpbIMH
MOJMb3YIOTCS MPH MOJYUYEHHH CEPHOH KHCAOTbI H3 CEPOBOJO-
poja.

4. TTonyyuTh CEPHHUCTLII ra3 U3 NMHPHTA.

YKkaszaHue K pelmIeHHIO 3ajlayvH

CepHasi KHCJOTAa TOJyYaeTcsd M3 MHPHTA NyTeM OOKHra.
[Tonoxute HECKONILKO KYCOUKOB NMHUPHTA B TYrONJAaBKYIO TPyG-
Ky, YKpeniuTe ee B LUTaTHBE M CHIbHO HarpeiTe Ha TropeJike.

Boigensiomniica yepes BepXHHUH KOHelW TPYOKH CEpHHUCThIH
ras MoxeT ObiTb OOHAPYXKEH MO 3anaxy M Mo NOKPacHEHHIO CH-
Heil JakMycoBoH OymaxKKH. Hanuuwure ypapHeHH2 peakiuH,
uMess B BHAY, YTO OJAHH M3 ee MNPOAVKTOB — OKMHCb KeJsesa
Fe,O,. 3uas croicTBa cepHHCTOro aureapuia, noabepnre se-
[ecTBa, KOTOPbIMH OH MOIJIOLULAeTCH.

5. [lonyuuTh KHCABIH CEPHOKHCJbIA HATPUH H CepPHOKHC-
JILIA HATpHii, UCXOASl M3 CEPHUCTOro rasa.

YKaszauune K PpPeUIeHHI 3aaayu

[purotosbre 120 2 5-pOIEHTHOrO pacTBOpa eAKOro Har-
pa. Pacteop pasaeante Ha aBe wactu (l :2). [lponyckaiite
CEepHHCTbIH ras.

Conu cepHOW KHCJAOTbI

6. B AByX filuMKax HaxoasTcs ynoOpeHHs: B OJHOM — Ka-
unut (KCl.MgSO,-3H,0), B apyrom — xJopucTbifi Kajuii
KCl. Onpenenutb 3TH BelleCTBa.

7. B Gopbbe ¢ BpeauTeNIsiMH pacTeHHuil GoablIoe NpHMeE-
HEHHe HAXOAMT XJOPHCTbIH Gapuit. [lonyunTb XJopHCTHLIA Ga-
PHH M3 TAXKEJO0r0 Lunara.
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YKazaHue K pelUeHHI0 3ajaum

Cwmelaiite cepHOKHCABIH Gapuii ¢ aperecHbM yriaem. Ha-
rpeiite 3Ty cMechb B Turje. [Ipoucxoaur BoccTaHoBJeHHE cep-
HOKHCJOro Gapus

BaSO, -+ 2C = Ba$S - 2CO,

Cwmernaiite cepHOKHCABbIH Gapuil ™ M YIVIEKHCJALIA HaTpHid.
OHu B3aHMOJEHCTBYIOT NPH BBLICOKOH TeMmmepatype, AJAsl MO-
HIXKeHHUSA KOTOpPOH JobGarbTe HEMHOro XJIOPUCTOTO HATpPHS H
O6ypel. B pesysnbTaTe peakuuH noJsyyaloTcs JABe COJH, OAHA
M3 KoTOpblX pacTBopuMa B Boze. [loxeficTByiiTe consiHoi KHc-
JIOTOH, TOJYYHTCA XJIOPHCTbIH Gapuid.

8. Kak onpeneanTb, 4TO B COCTaB MHHepana TsAKeJIOro
[nata BXOAHT HOH SO,*?

9. Hccnenosarb, nouemy CBHHeIl NMpakTHYeCKH He pacTBO-
pseTca B COJNIIHOW H pa3haBJeHHOHW CepHOM KHCJOTax, XOTs
OH CTOHMT B PSIV Hanpsi>KeHH#H JieBee BOAOPOAA.

10. HMcxoas u3 cepHHCTOro aHruapuaa, MOJYYHTh CEpPHO-
KHCJIbIH HATPHH TakuM crnocofoM, B KOTOPOM He noJiyyaJcs
O6bl B KayecTse MPOMEXYTOYHONO NPOAYKTAa CEePHUCTOKHCJBIH
HaTpHH.

YKaszanue K pelIeHHMI0O 3anauvw

B cocya ¢ cepuucteiM rasoMm an6GaBeTe pacTBOP €IKOro
Hatpa. O1/1efiTe HEMHOrO MOJIYYEHHOTO pacTBOpa B NPOGHPKY.
B ocrasuyiocs yacTe pacTBopa nponycture KuciaopoAd. Kakue
BellleCTBa MOJYYHJIHCH?

11. TTonyunte ropbkyio coab ABYMSI crocob6amH.

12. Jlutonos — cmecb cepHucToro uMHka (29%) ¢ cynab-
¢aTom Gapusi — OObIYHO CONEPIKHUT B BHIe npumecH okoso 3%
OKHCH 1IHHKA. [lokKasaTb, 4TO B COCTaB JIHTONOHA BXOAHT Cep-
HUCTBIH LIHHK.

13. ¥YabTpamapuH — Kpacka, nosydaemas OOKHIOM Kao-
JUHA BMecTe ¢ cyabhaTom HaTpua u yraem. [lposenatb peak-
LHMI0, JIOKa3biBalOLLYl0, YTO B COCTaB YJibTpaMapHHa BXOAHT
cysnbdaT HaTpus.

14. B naGopatopin okaszanuch 6e3 3THKeTOK ueThipe 6GaH-
KH ¢ GeabiMH nopoiwkamu. [lpeanonaraercs, 4To B HHX HaXo-
AATCS Oeable KPACKH: JIMTOMNOH — CMECh CyJb(pHla UMHKA H
cyabpara Oapus, UMHKCBble Oennaa — cyqabdul LLHMHKA,
6nanpukc — cyandatr Oapusi, CBHHUOBLIE OeJlj1a — OCHOB-
HOH KapOoHaT cruHua. [losb3ysck TONBKO ONHHM PeaKTHBOM,
YCTaHOBHM1b, Y4TO HAXOAMTCA B KaxJOH OGaHKe.
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§ 17. A30T
Jadaui

1. HccnenoBate cBoiicTBa asora.

2. W3 naTtponHo#i M3BeCTH M XJIOPHCTOTO AMMOHHS TIOJY-
UHTb aMMHaK W N0KAa3aTb, YTO BOJHbIH PacTBOpP ero nposisis-
€T ILUeJoYHble CBOWMCTBA.

3. Ilpu npousBoacTBe a30THOH KHCJAOTHI AJs VJIABJIHBA-
HMsl OKHCJIOB a30Ta NMPHMEHAIT eAKuil HaTp. Bocnpoussectu
9TH Ipouecchl Ha onbiTaXx. Kakue BewlecTBa mnosayuaworcs?

YKasaHue K PpeumeHHIO 3ajgadd

[Tpn B3anmMoneHCTBHH ABYOKHCH a20Ta CO IIEJOYbIO TMOJY-
YalOTCsl HAaTPHEBbIE COJIM a30THCTOH M Aa30THOH KMCJOT

92NO, + 2NaOH = NaNO, - NaNO, - H,0.

A30THCTOKHC/IBLIH HATPHH B AajbHEHIIEM OKHCJSAIOT B a30T-
HOKHCJIbIH HATPHH

3NaNO, + 2HNO, = 3 NaNO, - 2NO - H, 0.

4. IlpeBpaTHTb OKHCb a30oTa B JABYOKHCb, MOJb3YSCh:
a) Bo3lyXxoM H 6) Kuciaoporom. Onpenents, B KAKOM Cjyyae
npouecc OKHC/IeHHs noizer ObicTpee. DKCMEPUMEHTAJbHO MO-
KasaTb, UYTO JABYOKHCb a30Ta — COJIe00pa3yIoUHid KUCAOTHBIH
oKHcedI.

- 5. Kakumu gBymsi crnoco6aMH MOXKHO J0Ka3aTh, 4YTO B
NpoOHPKY HAJHT PacTBOP HATPHEBOH CENHTPLI?

6. [lonyuntb HUTpPAT HATPHA M3 BelLeCTBa, LIMPOKO Pac-
NPOCTPaHEHHOrO B MNPUPOJE.

7. bukapboHaT aMMOHHMS TIPHMEHSIeTCsl B MEKapHOM Jelie,
[Tonyuute Gukap6oHaT aMMOHHSI J1aGOPATOPHBLIM MYyTEM.

8. lokasatp Ha onbiTe, NoYeMy HeJb3si BHCCHTb B IIOYBY B
KauecTBe YyJ00peHHWH OAHOBPEMEHHO a30THOKHCJ/Iblii aMMOHHH
H H3BeCTb.

9. Jloka3aTb ONLITHBIM NYTeM, COAEPKHT JH XJOPHCTHIM
aMMOHHUH NpHUMecCH.

YKazanue K pemeHHIO 3ajJauH

Bocnonb3yifitecb cnoco6GHOCTbIO XJOPHCTOrO aMMOHHS BO3-
rOHSITHLCH.

10. Ouucrurs cony Na,CO, ot namarsips.

11. JlokasaTb, YyTO Npu HarpeBaHWW HAIUATHIPb pacnaja-
eTCsi Ha JBa rasoo0pasHblX BELLeCTBA: aMMHAK H XJOPHCTbIM
BO/I0POA. :
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YKkazaHue K pelleHHIO 3ajgauyd

Tak kak MonekynsipHbIfi BeC aMMHaKa MEHbLIE MOJIEK yJIsip-
HOTO Beca XJIOPHTOrO BOAOPOJAA, TO MOJEKyJbl aMMHaka 6y-
IyT ¢ OGOJBILIOH  CKOPOCTbIO _
AHGBDYHARPOBATE 4eped M- i
PHCTbIE MEPeropoisKH.

CobGepute npubop, Kak

MOKa3aHo Ha puc. 2. BHyTpb : NHs
TPYOKH nonoxiTe (MJIOTHO) 4/C | - Rl ﬂ%'
TBepPAbIH XJOPHCILIH aMMO- - ﬁ"‘:““ \ -

HHH, KOTOpbIH GCyAeT cJay-
KHTb «IOPHCTO.» Mnepero-
poakoi. Harpeiire Berecr-
BO TOJbKO C OAHOTO Kpasd.
XJopHuCThIEi aMMOHHUiT  pas-
JlaraeTcsi, aMMuak NpPOXOAHT
yepe3 NMOPHCTVIO Meperopoj-
Ky, a XJIOPUCTH'H BOAOPOX
ocraercsi B mecie Harpesa. OGHapyKHTb XJOPHCTHIH BOLOPOA
H aMMHaK MOXHO MO0 H3MEHEHHIO LiBeTa CHHEH W KPAacHOH JaK-
MYyCOBOH OyMmaxek.

—
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§ 18. ®OCHOP

3adaun

1. IlokasaTe Ha onbiTe, MOXKHO JIH MOJb30BATLCSI A30THO-
KHCJIbIM cepefpeM A onpeaencHus uoHa PO,

YKkazanne K PpeweHHIO 3ajaud

K pactBopy BTOpHUHOTO (OCHOPHOKHCIOrO HATPHS MPH-
JieATe pacTBOp a30THOKHcaoro cepebpa. Habmionaiite o6paso-
BaHHe xeatoro ocaaka Ag,PO,. IlpubaBbre asuTHym KHCJ10-
Ty, OCAaAOK PacTBOPHJACH.

2. Kaxk otanuntb docopnyio kucaory HyPO, ot consmnoi
HCI?

3. B nByx npobGupkax HaXoadTCs pPacTBOPbI MOBAaPeHHOH
cond M pacdoproknesioro HaTpusi. Onpenenurb, B Kakoi npo-
Oupke Kakas Colb.

4. [lpoBecTrn KayeCTBEHHYIO peaKumo Ha (ocopHyl0 KuC-
JIOTYy H €e COJd.
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YKazanue - K peMWeHHI0O 3anayki

K He6onbIIOMY KOJNHUYECTBY pacTBOpa MOJUOIeHOBOKHC-
JIOTO aMMOHH$, NMOAKHC/IEHHOI0 a30THOH KHCJOTOH, NpUOaBbTE
HECKOJIbKO Kane/ab pactBopa (ochopioll KHCAOTH (HaH ee
conn). Cmech Harpeiite. HabGaiopafiTte BbinageHue KeaToro
KPHUCTANJIHUYECKOI O ocazlka — Kucjoro  ¢ocopHoOMOauG-
JIeHOBOKHCJIOTO aMMOHHS,

YpaBHeHHe peaKIHH

H,PO, +- 12(NH,),M0oO, -+ 21HNO; = (NH,),H, [P(Mo,0,),] +
-+ 21NH,NO; + 10H,0

9. Meradocpopuasa kucnora sigosuta, opredochopHasn
KHCJIOTA MPHMEHAETCA B NHILEBOH NPOMbILIIEHHOCTH (B KOH-
autepckom Jene). IloxasaTb Ha onbite, Kak pasiHuHTBL 3TH
JBE KHCJOTDI. .

6. [lon6upas cCOOTBeTCTBYIOILHE YCJOBHS, MOKAa3aTh Ha
ONbITE, YTO NPH PeakuHH MATHOKHCH ocopa ¢ BOAOH MOTYT
ObiTb NOJYy4YeHbl TPH Pa3JIHUHBLIE KHCJOTHI.

YKazaHue K peMeHHIO 3anauu

Haitnyio n0XKy nATHOKHCH ocdopa BhICHINbLTE B KOJAOY M
Haneiite 300 ma XOMOAHOM AMCTHIIMPOBAHHOH BOAbl. Bo H3-
OexkaHHe CHIbHOTO pasorpeBaHHs KoJaObl BOAY HaJlHBaliTe He-
GonbHMH  noOpuHsiMK. Onpejenure nNOMyuYeHHYIO KHCIOTY.
Harpeiite ee. Kakaa kuciaora nosyuusaach?

7. [onyuurb QocdopHylo KHCIOTY H3 KOCTSIHOH MYKH M
13 (ocgopura.

YKkaszaHue K pemleHHIO 3ajavdu

[lonoxnte B NpoGHPKY HEMHOrO KOCTSIHOH MYyKH (MJR
TOHKO H3MeJIbueHHOro goctopHta) U nobaBb1e pasbaBieHHYIO
(1 : 1) cepryio kncaory. Cmech NpoKUNATUTE, a 3aTeM OTHHIb-
Tpyi#ite. Jlokaxcure Haauuue B pacTsope (OchOPHOH KHCJAOTH
(peakuusi ¢ MOJIMGAEHOBOKHCABIM aMMOHHEM).

8. Ilonyuutb ¢ocdatsl Kaabius.

YKkazaunue K peluieHHI 3ajlaydn

B onny npoGupky HaJsefite HemHOro pacrtBopa ¢ocdara
Hatpus NagPO,, Bo BrOpyl0 — ruapodpocpara HaTpus
Na,HPO, u B Tperbio — nuruapodocpara narpus NaH,PO,,
8aTeM B KaXK1yl0 M3 HHUX Jo0aBbTe PacTBOP XJIOPHCTOrO Kalib-
uusi. B nepsbix AByX npoGHpKax BbilaAaloT GeJible OCaiKH.
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9. B npowmbiuieHHocTH ABOiHON cynepdocdar nosyuaior
3 dochopuToB, coxepxKaiHx OOJbIIOH MPOLEHT TNpHMECe.
ITonyuute nBofiHolt cynepdocat M paccuuTaTh, Kakoe KOJH-
YeCTBO HCXOAHbIX BeLleCTB HYXKHO B3fiTb JJISi TNPOBRIEHHSA
onuita, ecau docdar Kanabitna cozepxkut 40% npumecei.

10. Ilpenunurar CaHPO,.2H,0 — yno6penune, Majao pac-
TBOpHMOe B Bofe. OaHako B HeKOTOpPbIX cayuyasx ¢ocdop us
NpPeuUnuTara, Kak MoKasblRaeT OINLIT, MOXET XOPOLIO YCBaH-
BaTbcs pactennsiMu. Onpenenutb, B Kakylo NOYBY cCJjeAyeT
BHOCHTb IPELHITHTAT.

11. Iloayuntp npenunurar.

YKazauue K pEeWIeHHI0O 3anayu

B koHueutpupoBaHHyio ¢ochOpHYIO KHCJIOTY MNpHIEHTe
usBectkoBoe mosoko. [pouecc Beaure 1o obpazoBaHus ABYyX-
3ameLleHHoro ¢ocdara.

H,PO, -+ Ca (OH), = CaHPO, . 2H,0

12. K Ttepmodocharam oTHOCHTCS rpynna ynoGpeHwii,
noJiyyaeMpiX cnJasjeHdeM ocdaTta MM anaTHTa ¢ BelllecTBa-
MH LI€JIOYHOTO XapakTepa C uesblo nepeBoaa ¢ocdopa B coe-
JHHeHHs, Oojiee NOCTYNHble AJsi ycBoeHHs pacTeHusiMH. [lo-
Ayuutb Tepmodocdar. Kaxk nposeputh, uTO B pesyJbTare
peakuHH MOJYYHJAH HOROE BELIeCTBO? -

13. Asodocka — oueHb 1leHHOe YaoOpeHHe, coaepiKaiiee
B JIerkKo ycBosieMod (opme TPH BaxKHbIX MJIsi MHTAaHHUSA pacre-
HHUH 371eMeHTa: a30T, (ocop H Kanuii. B saBucuMocTH oT TOrO,
B KAKHX COOTHOILeHHAX 6epyT HCXOAHbIE BellecTBa, MOJy4aloT
HECKOJIbKO copToB asodocku. [1puroToBut asodocky U3 gnam-
mogoca (NH,),HPO, u kanuiinoii ceautpsl.

YKasanuwe K pemWeHHIO 3anaydyu

Cnefite pacTeopnl anammodoca u kKanuiiuoi cenutpsi. [ly-
TEM KPHCTaMJIH3auHH MNONYUHTE a30(oCcKy.
14. IlpoBecTn KauecTBeHHYIO peakuHi0 Ha (ocdaTsl.

YKazauue K pPEUIEeHHI0O 3ajxayH

B npobupky nanefite 1 M2 pacTBopa MoJHGIEHOBOKHCIOTO
aMMOHHs, MpHJaeHTe 2—3 Kamau pacTBopa ¢ochara HaTpHs
Na,HPO, u caerka nonorpeiite (e 1o kunenus). Yro npouc-
XOAHUT?

15. B Ykpauuckoit CCP Hauasu BbiMycKaTb MapraHusH-
poBaHHbIH cynepdocdar. HsroroBasercs oH nyTem rpany-
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JAUHY CMECH MOPOLIKOBHAHOrO cynepdochata U Maprasuo-
Boro rusama. [lokasaTb Ha onbiTe, KaK MOMXHO Pas/IMUHTh
3TH JBa ynobGpeHus: a) cynepdocdar, 6) MapraHM3upOBaHHbIN
cynepgocdar.

§ 19. YIJIEPOA U KPEMHUHA

Yraepon
3adaun

1. O6bscHUTb, MOUEMy ApPEBECHbIH Yroib NJaBaeT B BOJE.
2. llokasatp Ha omnuiTe, Yyro yroJb aacopbupyer pasnaud-
Hble BeulecTsa.

YKkazaHnHe K peUWIeHHIO 3ajJauu

[Tpokasnute B 3aKpbITOM THIJIe MeJKO HCTOMYEHHBIH YroJib
H NPOKUNATHTE ero B ¢;1abOM pacTBOpe JaKMyca WJIHW WHIHTO.
Oxnaagure u npopuabTpyiite XKuakocTb. Kak mnameHsiercs
OKpacKa B3fThIX pacTBopoB? Ha Kakoe CBOHCTBO yrsisi ykasbi-
BaeT H3MeHeHHe OKpacKu?

3. [lonyuurs cBunen H3 ero okucu. K kakomy Tumy or-
HOCHTCSl 3Ta peakuus?

YKaszaHue K Pelle€eHHIO 3agavdn

Cwmemaiite B ctynke 40 e okucu cBuHua ¢ 1,5e yras B nopoti-
Ke. CMecb nepecoinbTe B XKeJe3Hbld THresb. TUreab nociaBbTe
Ha KOJLUO WITATHBA M NPUKPoiTe Kpbiikoid. Harpeiite Ha
CUNBHOM MJIaMEeHH, MOCTYKHBAs BpeMs OT BPEMEHH UIWIMIaMH
Nno cTeHKam Turessi. Korza Bcs cmechb NPOKAJUTCA, COACPMKH-
MOE THIeJ/ISl BblICHTE HA KYCOK KECTH.

4. IlokasaTh Ha omnbiTe, YTO B COCTAB YIJIEKHCJIOTO rasa
BXOAHUT YyrJepol. :

5. [lonyuutrs yraekmucawit ras3 us GukapOoHaTa HaTpHSA
JByms cnocobamu. [lonpoGosath cobpaTh yrjaeKHC/AbI ras
Haj BoOJOH. BcnoMHuTb, KakMMH CBOHCTBAMHM AOJ/KeH obusa-
JlaTb ras, KOTOPbIH MOXHO cOOHpPaThb TAKHM CNOCOOOM.

MoxxHO JIH XpaHHTbL yraekucablii ra3 B rasometpe? Cpas-
HHTb CBOICTBA YIJIEKHCJOrN0 rasa coO CBOWCTBAMM TeX rasos,
KOTOpPble MOXKHO XPaHHTb B rasomeTpe.

6. BoccranoBuTh mMeab H3 ee okucH. Kakue ycnoBus Haxo
€031aTb, 4TOObl peakilusl Mporekana KaK MOXKHO ObicTpee?
Onpeneantb BellecTBa, o6pa3oBaBliHecsi B pe3yJbTaTe peak-
ILHH.
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YKazaHue K pelleHHIO 3ajfadd

Ins Toro 4rofbl peakius NpoILTa KaK MOXKHO GhICTpee,
HEeOOXOIHMO TIIATE/bHO NepeMelaTb OKHCh MeIH H yroab. [lo-
JIY4JEHHYIO CMeCb YBJIaXXHHTE BOJAOHM, YTOObI YAaJHUTh BO3AYX
H eme OoJsee CONM3HTL pearupymoliye BelecTsa. Pacchinbre
CMeCb MO AJHHE NMPOOHPKH (A8 YBeJHUEHHs IJIOWAAH 060-
rpesa). Harpeiite ee.

7. B 1BYX UMIHHApPAX HAaXONSITCA YIJEKHCJBIH ras H KHC-
Jgopon. OmpenennTb, B KaKOM IHJAHHAPE YTJEKHCAbIH ras.

8. Kakue ombiThl JOKa3blBalOT, YTO YIJIEKHCJbIH ras Td-
})eJjiee BO3jyxar

9. HcnbitaTh ropeHHe MarHus B yryieKHcJoMm rase. Kakoii
BbIBOA MOXXHO CliesiaThb H3 3TOro onbita? OObACHUTb, MOYEMY
MarHui ropuT B YTJIEKHCJIOM rase, a JIydUHHKa racHer.

10. Kakue BeulecTBa MOryT ropeTb B YIVIEKHC/IOM Trase?
OTBeT MOATBEPJAUTbL OMNbITAMH.

YroabHasi KUCJOTa M ee COJH

11. TTonyunTb yrieKucsabii ras H3 pasaHUHBIX CcOJel
YrOJIbHOH KHCJIOTHI. ;

12, JlokasaTb Ha OMNbITe, YTO YIJIEKHC/ABIA ra3, pPacTBO-
PsAfiCb B BOAE, Y4aCTHYHO COEJHHSIETCS C Hell W 06pasyeT yroJb-
HYIO KHCJIOTY. '

13. IlokasaTb Ha OMbITe, OTJIHYAETCS JIM MO XHMHYECKOMY
COCTaBy raileHasi H3BeCTb OT H3BECTHAKa M MeJia.

14. Pacnosnatb  XHMHYECKHM NyTeM YrJIEKHCIbIY Kalb-
uHi. MoxHO Jn B annapare Kunna consinyio KHC/IOTY 3aMe-
HHTb CepHOM?

15. Pacnosuate yraekucswiit Kaabuuii CaCO, B yriekuc-
Al maruui MgCo,.

16. lokasath, uto B cocTaB jojomura (CaCO,.MgCO;,)
BXOAAT KaJIbUHH W MarHwWH. '

17. TlokasaTtb Ha onbiTe, MOXKHO JIH B3SITb JIO6YI0 KUCJOTY
AN paclosHaBaHHs COJIEH YrOJIbHOH KHCJIOTHI.

YKkasaHue K pemeHHIO 3ajadm

B omHy npo6HpKy HachiNbTeé HEMHOrO YTJIEKHCJIOrO Mar-
HHA, a B IPYTyI0 — yraekucyaoro 6apusi. 3atem B obe npoGup-
KH mpuaedTe pasbaBneHHOH consiHOW KHcaoTel. Habmonaiite
pacTBOpeHHe Co/ied H BblaesieHHe rasa. B apyryio mpoGupky
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no06aBbTe cepHo#l KHcJOTH. CienuTe 3a TeyeHHEM PpeakilHH.
OAMHAKOBO /M HJET MPOLECC C COJNAHON H CepHOH KHUCAOTaMH?
OO6mbsicHHTE, MOUYEMY.

18. Onpenenuts, Kakasa W3 CAELYIOLHX COJIEH SIBASETCH
Haubosee TepMHYECKH YCTOHYMBOH: MasiaxuT, OHKapOOHaT
HaTpHus, KapOoHaT HaTpus, KapOoHAT KaJ/ibllUf.

-~

Kpemunuii
3adauu

1. IMonyuurs KpeMHHEBYIO KHCIAOTY. [IporepuTb, HMeer
J1 KpeMHHeBas KHCJOTa CBOHCTBAa, XapaKTepHbie JJIsi BCEX
KHCJIOT.

2. Ilonyuuts cosb KPEMHHEBOIH KHCJIOTH H3 KBapla.

YKazaHuHe K peWeHHIO 3ajgavd

B npo6HpKy nOMeCTHTe HEMHOrO MeJIKO H3MeJbUYeHHOro
KBapna (WaH mnecka) H KyCOYeK eIKOro Hartpa. 3akpenurte
NpOOUPKY B LUTATHBE CJIeTKA HAKJOHHO (OTBEPCTHEM BHH3) M
cnsaBbTe cMech. [locnie oxJa)kIeHHs NOJyYyeHHbIH cnjaaB o6-
paboraiiTe He6ONbIIMM KOJIMYECTBOM BOJAbI H PacTBOP OTOHJIBLT-
py#re. IIpuneiite K pUABTPATY CONSAHOH KHUCJIOTH, 0Opa3syercs
CTYACHHCTHIH OCaJlOK KPEMHHEBOH KHCJIOTHI.

3. JloxasaTb, YTO CTEKJIO pacTBOPSIeTCS1 B BOAE H PacTBOP
MMeeT LIeJOYHYI0 Peakiluio.

YKazaHnune K PpemIeHHI0O 3afadH

Konen cTek/ssHHOH TPyOKH HJIM NaJIOYKH CHJABHO Harpeii-
Te ¥ ObLICTPO OMYCTHTE B CTaKaH C BOJAOH. 3aTeM BOAY CJekiTe,
a KyCOYKH TPECHYBILUEro CTeKJa XOopouo pasoTpure B apdo-
poBo#t crynke. [Jo6aBbTe AHCTH/ANUPOBAHHON BOAbI H HECKOJIb-
KO KaneJb ¢eHoJdTasenHa.

4. [lokasaTb, Kakasi KHCJOTa CHJIbHee: KpPeMHHeBas HJH
yroJibHas.

YKkazaHue K pemweHHIO 3agavwu
Uepes pacTBop KpeMHeKHcsoro Hatpusi Na,SiO, nponye-
TUTe yrJaeKucaeld ras. HaGaionalite nosiBieHHe ocajka.
. § 20. MPUMEPHDBIE 3AAYHU AJisl BHEKJIACCHOH PABOThI

1. Ilonyunts HuTpaT Kagabuusa. [loueMy B mpoMbILLIEH-

HOCTH HHUTPAT KaJIbLLHA HE MMOoJy4YaloT HENOCPEeACTBEHHO H3 H3-
BEeCTHSAKAar
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YKaszaHue K peULIeHHIO 3ajJauyu

B npoMbllIIEHHOCTH HUTPAT KaJbIHA NMOAYYAIOT HEHTpPaJIu-
3alHell M3BECTKOBOTO MOJIOKA HUTPO3HBIMH rasaMH. DTOT METOJ
no3BoJsieT 6oJiee MOJHO HCNOAb30BaTh OKHCJ/bI a30Ta, SIBJSIO-
[Hecs OTXOAAaMH TNpPH NMPOH3BOACTBE a30THOH KHCJIOTHI.

HM3BecTkoBOEe MOJIOKO NOIVIOLAeT OKHCh M JABYOKHCh a30Ta

Ca (OH), + NO, + NO = Ca (NO,), +H,0
9Ca (OH), - 4NO, = Ca (NO,), - Ca (NOy), - 2H,0

3aTeM HUTPUT KaJbLUHA NEepeBOASIT B HUTPAT
3Ca (NO,), 4 4HNO, = 3Ca (NO;), -+ 4NO + 2H,0

2. Tlocnennee BpeMsi CepHOKHCJLIM aJIOMHHHE, NpPHMEHS-
eMblH I8 OYHCTKH TNMHTbHEBOH BObI, MOJYYalOT HOBbIM, GoJjee
3KOHOMHYHBIM crnocofoM. JloKasaTb TeOpeTHYECKH H SKCMepH-
MEHTaJIbHO, YTO HOBbIi cnoco® BLIrOJAHEe.

YkKkaszaHHue K PELUIE€HHIO 3aAavdH

[lnan skcnepumeHTa:

1. B3saumopeiicTeHe KaosuHa' ¢ cepHOH KHCJOTOI.

2. OuncTKa MOJIyYeHHOro PacTBOpPa CePHOKHCJIOrO ajlOMH-
HHA OT NMpPHMECeH H MOJy4YeHHe KPHCTa/IJIHYeCKOrO CepHOKHC-
JIOTO aJIIOMHHHS.

3. Ilonyuenue ruapata OKHCH aJIOMHHHS.

4. B3auMoO/leHCTBHEe CBeXeNpPHUTOTOBJEHHOTO THApAaTa OKH-
CH aJIOMMHHSI C CEePHOH KHCJOTOH.

0. [lonyuyeHHe KpHCTANIMYECKOTO CEPHOKHCJIOrO aJIlOMHU-
HHSA.
CepHOKHMC/ABIH aJIIOMHHHI B TNPOMBILLIEHHOCTH MOJYYaloT
ABYMs cnocobamu.

Ilepsvui cnocob. B3auMojeHCTBHEe THApaTa OKHCH aJIlOMH-
HHSI C cepHOHM KHcJaoTOH. [ 3TOH peakuHH NpPHMEHseTcs
CBEXXENPHUroTOBJIEHHbIH THAPAT OKUCH aJIIOMHHHSA, KOTOPbIH aK-
THBHO BCTynaeT B peakuuio ¢ Kucaorod npu 105—110°C.
K ruapary okucH anoMHHHsI 1o6aBbTe CepHOH KuCaOTHl. Pa-
cTBop Harpeiire. [locsie BbimapHBaHHSl MOAYYUTCA KPHUCTAJIH-
YeCKHH CepHOKHCJbIH aIOMUHHIA.

Bmopoii cnocob6. O6paboTka KaosMHa CepHOH KHCJIOTOH.

Kaonun o6niuHO npeacrapisieT cob6oii cMeChb OKHCH aJlIlOMH-

1 Ecain B na6GopaTopuH HeT KaoJHHA, TO MOXKHO MPHIFOTOBHTH
cmech K3 0% SiO; u 509% AlO,.

b7



Hua Al,O, u aByokucu kpemuusi SiO, (mpuMepHO B paBHHIX
KOJINYeCTBaX).

BsaumoneiicTBHe OKHCH aJIIOMHHHS C CEPHOH KHCJOTOM
NMPOMCXOAUT JOBOJIbHO TPYAHO (peakuusi HIAer MeLJeHHO).
[Tonyuusimiicas B pe3syabrare peakuHH CEPHOKHCJABLIH aJio-
munuii Aly(SO,); 3arpasHern npumecsimd (rJ1aBHbIM 06pPa3oM
KpeMHe3eMoM). -

Heo6xonumo uMeTh B BHAY, UTO IJIs1 BbAEJEHHS B YHCTOM
BHJIE CEPHOKMCJIOTO AaJIOMHHHA HYXHO OXJIaJAWTh Peaki|HOH-
Hyi0 cMech 10 60°C, 106aBHUTh 3HAUHTENbHOE KOJHYECTBO BOIbI
H MOC/e 3TOro OThHIbTPOBATb. DTH ONMEPAILHH HYXKHO NPOH3-
BECTH I/l TOro, 4ToObl H30exaTb NpexaeBpeMeHHON KpHCTaJ-
Jiu3anuu coau. Ha ¢uabTpe ocraercsi ABYOKHCh KPEMHHUS, a B
¢puasTpe — cepHOKHCAbIA amoMuHuiA. [lpu  BbinapuBaHuH
¢puabTpaTa 0Opasyercs KPHCTaJIHYECKHH CEPHOKHCJbIA aJio-
MHHHH.

6. BoinesuTh OKHCH aNIOMHHHA H3 GOKCHTA.

YKazaHue K pemMEeHHIO 3ajgavdu

CoippeM 11 MOAYYeHHsT OKHCH aMIOMHHHSI CJayXKaT GOK-
cuThbl. KoaiuecTBo rinMHO3eMa, HW3BJeKaeMoro M3 OGOKCHTa,
nocturaer 90% oOT conepKaHWS OKHCH aJlOMHHHS B pyJe.

OCHOBHbIMH MpPHMECSIMH B OGOKCHTAx SIBJASIIOTCS OKHCh JKe-
Jiesa U KpeMHeseM, cojepKaHHe KOoToporo kKoJjebjercsi ot 2
1o 20%.

[Ipouecc monyueHHss OKHCH aNIOMHHHSI M3 GOKCHTOB MOMKET
ObITb BbiDaXKeH CJEAYIOUHMH ypaBHEHHSIMH peaKLMil:

1. Cnekanve GOKCHTOB C COAOH

Al1,04 - 2H,0 4 Na,CO,; = 2NaAlO, 4 CO, - 2H,0
2. OcaxneHue rujpata OKHCH aJIlOMHHHS

2NaAlO, + (NH,),CO; = Na,CO, + 2NH,AIO,
NH,AIO, + H,0 = NH,0H +-HAIO,
HAIO, 4 H,0 ==H,AIO,

3. PasnoxeHue ruzpata OKHMCH aJIOMHHHS
HarpeBaHue
2A]1 (OH), = Al,0, 4 3H,0
BeoinosHeHHe ONbITA

20 2 MeJIKO HCTONYEHHOrO M TMOACYIUEHHOro GOKCHTa CMe-
maiTe ¢ 20 e conbl, MOJOKHUTE B THreNb. TUrellb NOCTaBbTE B

MydeabHyio nedb (remneparypa 900°C) na 45 mun. Cmecnb npo-
58
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MoiiTe BoJOil U OoTduNbTpyiTe. 3aTeM QUILTPAT MOAOrpeiTe H
BChINbTe HEOOJBIIHMH TNOPUHUAMH YIVIEKHCJbIH aMMOHHH.
Uepes 15 mun ocalok ruzpata OKHCH aJIlOMHHHSI BbiNajaer
nosHocTelo. Ero orguasTpyiTe, NpoKajdHTe H B3BEChTE.

[Ipu npoBenenun onbita HeOOXOAUMO CJEAHTb 32 TEM, UTO-
Obl GUABTP NAOTHO NpuJeran K BopoHke. ([1pu gobaBienun us-
ObITKa YTJIEKHCJIOrO ajllOMHHUSI MOXKeT IPOHCXOJAH1b BCIIEHH-
BaHWe W BblIIJICCKHBAHHe pacTBopa. )

4, [lonyuute cepHucThiii HaTpuit. OnucaTe 3TOT ONLIT.

YKasaHHe K PpemleHHIO 3ajauu

CepHuc"rbm HanHH — Cbipbe JJIs IPOM3BOACTBA Kpacu-
TeJei.

TexHuyeCcKU# CepHHUCTbI HATPHUH BLIMYCKaeTCAd B BHIE
fl1aBJIECHHOrO MPONyKTa U XpaHuTCcs B 6apa6aHax H3 KpOBeJb-
HOTO eJjie3a, Tak KaK OH CHJIhHO THTPOCKOMNHYEH W Ha BO3AYyXe
pacnabiBaerca. Cornacio T'OCTy, TexHuuecKH#l CepHHCTBIN
HaTPH# NO/XKeH colepxaTb He MeHee 63,5 % (I copT) uau 62,5%
(IT copt) Na,S.

B .naﬁopa'ropnn CEPHHUCTBHIH HATPHH MOJYHAIOT MPH IPO-
NyCKaHWH CEPOBOAOPOJA Yepe3 PacTBOP €AKOro HaTpa

9NaOH -+ H,S = Na,S - 2H,0

O6pasyetrcsi pacTBOopHMasi HaTpHeBas COJib CEPOBOAOPOA-
HOH KHCJIOTHI.

5. JlokasaTh, 4TO BBIJAHHOE ‘BaM BemeC'rBo — CEepPHOKHC-
Jbld Gapuil. .

YKkaszaHue K pemeHHIO S3afavHn

CepHOKHCbI/i Oapuii cMmellaiiTe C COJOH W HarpeBaiTe B
neun (1000°C)

BaSO, -I- Na,CO, —» BaCO, -- Na,SO,

O6pasoBaBuivecs BelleCTBA PacTBOPSAIOT B BoAe H (HUJIbT-
pytor. Onpeneauts HoHbl SO~ u Ba®*.

6. [louemMy B NpOMBILLJEHHOCTH PEAKO MOJY4YalOT a30THO-
kucaeiil Kanbuuit Ca(NO,), HEMmocpeACTBEHHO M3 H3BeCTHAKA?
Kak monyu4aior 310 ynobpeHue B npombiiieHHocTH? [laTh Teo-
peTHyeckoe O60OCHOBaHHE W MOATBEPAHTb €r0 Ha OINbITE.

7. Kak nepeBecTH YIJIEKHC/JbIH KaJbLUH B COELHHEHHE,
crioco6HOe JNUCCOLMHPOBATh HAa HOHBI. [Jle B NPOMBIIIJIEHHO-
CTH TpPHMEHsIeTCsl1 TaKoe MpeBpalleHHe?

8. MNonyunts Genyio kpacky 6aanduke (BaSO,) peaxkuueil
oOmena. Hanucatp ypaBHeHHe peakiu.



COOEP)XAHHE

O6mue 3aMeyaHHsl MO pelieHHI0 SKCINepPHMEeHTaJbHEIX 3ajay
Ha MPOH3BOACTBEHHOM MATEPHAMIE « « o o o o o o ¢ « + o »

R e ot G e n S S A S P DI R S S
HNCTHE PRNEETRE "B EMECH: ‘i o o o 16 % o » o-» 8
TEON: REMRHECERX PLARURE - o o v/ & ¢ o o v w 470
YCNOBHA. NPOTEKAHHSA PEAKLHH o+ « o o + o » o » o
BORDDON: N ENCHODOR" & 4. s o s 5 0% s 5 4 5.0 0 ¢
OKHCAbl, OCHOBAHHSA, KHCJAOTHL H COMH . « « « « & « &
MunepanbHble ynoO6peHus QR A8 a e B W e e e v
T R R et e N R R T S S e
[Ilesounsie MeTaJdJl L e G A PR PSS PR R, A
TNl S 8 R AT, T SN G S PR R - R P N
FRTEROEEE "o 0 3 S TS v e R e e e e e
Teopusi 3M€KTPOJNHTHUECKOH AHCCOIHALHH AU T
[Ilesl04HO3EMENBHBIE METAMJABl o« « o o o « o o o o« o o
N ol i R G e e AT R e Wdm we i
. Xenezo ., .
T N S R R A R N e L R T
AT . e

OGN o e ey W e W R sie Wy e ais s
ERPMOR HEEDRNREE % i w e 4 iiete w6 aiw e
[lpumMepHble 3ajauyu AJs BHEKJAacCHOH paGoThl . . . « .

.

L

-

L L] . L] L] L] . . . . L L] L - - - L . . .

-

. L] . @ L] - L] [ ] (] L] L] . L . L] L . L] L] ]

-

O LD UG D D U D A L D S P s O Uy ) s O A O
CLOOXNOUMBRWN=OVOENNDUNAWN

[ I N el

Examepuna Hsanosna Maaoaremxosa
SKCIMNEPHUMEHTAJIBHBIE 3AAYH 10 HEOPTAHUYECKOA XHMHH

Penaktop B. B. Bayauna
Xynoxunk E. M, Bamoips. Xypnoxectseuubiii penakrop 5. M. Kucun
Texuuueckuil pepakrop B. JI. Kosaaernxo
Koppexktop JI. I1. Muxeesa

10
14
16
18
20
27
29

31
37
39
4]
43
44
47

ol

Cpano B Haﬁog 18/1V-1964 r. MNMoanucano k nedatn 21/VII-1964 pr. 84X108'/,,
Ieu., n. 3,75 (3,15) e
|

. Yu.-u3n. a. 2,88. Tupax 45 000 sxk3. (Tem. naan 1964 r. Ne 199)

HUspateanbctBo «lIpocBeiienne» ['ocyaapcTBeHHOroO KOMHTETa

Coeera Muunucrpos PCOCP no neuatd. Mocksa, 3-# npoesy Mapbuno#i pomu, 41.
CapaToscku#i nosurpaduueckui Kom6uraT Pocraasnoanrpadnpoma Tocynapcreen-

pgoro komuteta Cosera Muuncrtpos PC®CP no mewatn, r. Capartos,
ya. Yepusimenckoro, 59. 3akas Ne 74,

! Llena 8 kon.

PP NEUTEENET TN AP TR, G e ap e e Ty






&

»

s




