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JlaGopaTtopHas paGoTa
OcCHOBHBIE KJ1ACChI HEOPTAHUYECKHX BeIeCTB

Leanb paGoThl: TOJyYUTh U HCCIIEIOBATH CBOICTBa Hauboiee pacipo-
CTpaHEHHBIX MPOCTHIX BEIIECTB M COCAMHEHUH, IKCIIEPUMEHTAILHO MPOBE-
PHUTh XMMHUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB,
MIO3HAKOMUTBHCSI C HEKOTOPHIMH (PU3MYECKUMH CBOWCTBaMH M criocobamu
MOJYYESHHS 3TUX COCIMHEHHH.

OGopyaoBaHue U MaTepUHAJIbI. POOUPKH, MUIETKH, MUKPOIIIIATEIH,
¢dapdopoBsie yammky, anmapar Kumma, rpaHysisl OMHKA, CTPYXKH Maraus,
xkerneza, menu, mopoiok CaCOz MnO,, (NH,4),Cr,0;, KMnO,4 KCIOs;
JUCTHJUTUPOBAaHHAs BOJA, MHAWKATPBI, PACTBOPHI COJITHOI KHCIIOTHI, Cep-
HOW KHUCIIOTHI, a30THOU KHUCIOTHL, cynbdara mean (II), cymedaTta xagmus,
cynbdata Hukens (II), autpaTa cBunna (II), kapOoHaTa HaTPHSL, THAPOKCH-
Jla HaTpWsl, XJopuaa Oapusi, CHIMKaTa HaTpHs, XJIOpHUIA HATpUs, XJIOpUaa
xeresa (1), KOHIEHTPUPOBAHHBIM PACTBOP HUTpPATA Kayusi, OKCUIOB [IHH-
Ka, ME/IM M XpoMa.

Xoa paboTsl. BrinonHeHne OMBITOB M0 HOMYYSHUIO H U3YUIECHUIO CBOMCTB
HEOPTaHUUYECKUX COCTUHEHUM.

Omnbit 1. [onyyenue u cBoiicrBa Boaopoaa. Bonopox BXoaut B co-
CTaB KHUCJIOT, OCHOBaHMH, KUCIIBIX U OCHOBHBIX COJIEH M Hamboiee pachpo-
CTpaHEHHOT'0 Ha 3emMJle BemecTBa — BoJbl. OH MPHMEHSETCS] KaK BOCCTaHO-
BUTENb IIPH TIOJyYEHUH METAJUIOB M BO MHOT'MX OPTraHMYECKHX CHHTE3aX.
B Henanexom OymyrieM BoJoOpo OyleT MCHONb30BaThCS KaK Toprouee BMe-
cTo OeH3MHA, KEPOCHHA, Ma3yTa, ra3a M yIiisl, Tak KakK IPHU ero ropeHHH He
oOpasyercst BpeHbIX NpuMeceld. Bogopo B MPOMBIIUIEHHOCTH TOJIy4aioT
KOHBEpCHEH MeTaHa, 3JeKTPOJIM30M BOABI, a B Ja0OPaTOPUAX — U3 KUCIOT
IIPU MX B3aUMOJEHCTBUH C METaJNIaMH.

B mpobupky moMecTuts 2—3 rpaHyibl OWHKA U NPIIUTH COJITHON KHC-
noThl 10 1/3 obbema mpoOupku. Beiaensromuiicss BOIOpoa B TeueHue 3—
4 MuH coOMpaTh B IEPEBEPHYTYIO BBEPX THOM 0oJjiee MHUPOKYI0 IPOOUpPKY.
He nepeBopaumBas npoOHpKy, MOJHECTH K HEl ropsiyto cnudky. Bogopoa
3aropaeTcs ¢ JISTKUM 3BYKOM «I1a».

B oruere HammcaTh ypaBHEHHME pPEaKLUH IMHKA C COJISTHOH KHCIIOTOH,
yKa3aTh OKHCJIMTEIb M BOCCTAHOBHTENb, COCTABHThH DJIEKTPOHHBIE CXEMBI
OKHCIIEHHs M BOoCCTaHOBIJICHHsI. OOBSICHHUTD, TIOUYEMY BBIJCIISIONIMICS BOJO-
poa HeoOXoIMMO coOUpaTh, JAepxa MPOOUPKY OTBEPCTHEM BHU3. YKa3arh,
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KaK{e METaJUIbl, KPOME IIMHKA, MOKHO HCIIOIb30BaTh AJIS MOIYIEHHS BOJIO-
poza u3 COJITHOM KUCIIOTHI.

OnsiT 2. [oaydyenue u cBoiicTBa Kuciaopoaa. Kucmopon — cambrit
paclpoCTpaHEHHBIM Ha 3eMile XUMHUYECKHHM 3JIEMEHT: OKOJIO MOJOBHHBI
(47 % mo macce) BelecTBa 36MHOW KOPBI MPHUXOMUTCs Ha Kuciopond. bes
KHCJIOPOAa HEBO3MOXHA KHU3Hb, TaK KaK OH MOAJEPKHUBAET JbIXaHUE YeII0-
BeKa U KMUBOTHHIX. C €ro MoMOIIbI0 CKUTAIOT TOIUIMBO, MOJIydyasl TEIIo U
anekTpolrHepruto. Kucnopon copepxutcs B BO3AyXe U B XUMUYECKUX CO-
eIMHEHUIX — BOZE, OKCHIAaX, THIPOKCHIAX, COJSIX, OPraHMYECKHUX Belle-
cTBax. [l MPOMBINUICHHBIX LENeH KUCIOPOJ IMOIYydaroT peKTHdukanmeit
KHIKOTO BO3JyXa, a B JaDOPaTOPHUSAX — U3 BEIIECTB, KOTOPhIE IIPU HAarpeBa-
HuM pasiaratorces ¢ ero BeeneHneM (KMnQO,, KCIO3, H,0,).

B cyxyio mpoOupKy HOMECTHTH ABa MUKPOLINATEIS XJIopaTa Kalus
KCIO; (6eproneroBa coib), OMYCTUTh B HEE TICIOIIYIO JIy4UHKY. [Ipooup-
Ky HarpeTh Ha CHUpPTOBKe. Yepes HEKOTOpOe BpeMs OT Hauyala HarpeBaHUA
TIEIOIIAs JIyYUHKA BCIBIXUBaeT. [IOBTOPUTH OMBIT CO CMEChIO OepToieTo-
BOii conu u okcuza mapranua (1V), cMenaHHBIX B COOTHOLIEHUH MTPUOITH-
3UTeNbHO 4:1 0 00BbEMY MOPOIIKOB.

B ortyere 3amucath ypaBuenue pasnoxenus KClOz; u 00bICHUTD, mOUe-
MY BCIBIXMBAET TIeIomast JIydnHka. OOBSICHUTH, TI0YEMY BO BTOPOM OIIBITE
BpeMs OT HadaJla HarpeBaHHs MPOOMPKH /10 BCTIBIXMBAHUS JTYYNHKH MEHb-
re, 4eM B epBoM. Kakyro poib BO BTOPOM OIIBITE UTPACT OKCHJ MapraHia
(v)?

Omnbit 3. Ilonyyenue u cBoiicTBa xjaopa. Camasi MpauHasi CTpaHULIa B
HUCTOPUU XJIOPA — IPUMEHEHUE €ro B NEPBOM MHUPOBOIl BOIHE B KaueCTBE
00€BOr0 OTPABIIAIOIIETO BEIECTBA. JTO MPOM3OILIO Ha OJHOM M3 3amaj-
HBIX y4acTKOB (ppoHTa, rae aHrio-(paHIly3CKHe BOWCKa BEJH CpaKEHHE C
repMaHckod apmueil. Ytpom 22 ampenst 1915 roga repmaHckoe KOMaHJ10-
BaHHUE IIPOBEJIO MEPBYI0 B HCTOPUU BOWH ra30BYIO aTaky, BHITYCTHUB OKOJIO
180 T x710pa. O6JaKO TSHKEIOTO SIOBUTOTO XKEITO-3EJICHOTO ra3a Mopa3uiio
6omee 15 THIC. 4eTOBEK, MPUIEM OKOJIO 5 THIC. — HACMEPTh. DTO HAIIOMHUHA-
€T 0 TOM, KaK ONaceH XJIOp, TI03TOMY BCE OIBITHI C HUM HEOOXOANMO Ipo-
BOJINTH TOJBKO B BRITSDKHOM IIKady. XII0op MpUMEHSIETCS Ui OTOSINBAaHUS
OyMaru M TKaHei, JUIsl OJIy4eHHs COJSTHOW KHCIIOTHI M XJIOPOPraHMYECKUX
COEIUHEHUH, Cpean KOTOPBIX Hanboee n3BecTeH nomuBuHIIXIOpU (I1BX),
HCTONb3YEMBIN ISl U30JISILUHN IEKTPUUECKUX NPOBOJOB U H3TOTOBJIECHUS
JleTajei pagyroarnmapaTypsl.
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Ilonyuenue xnopa. B cyxyro nmpoOupky BHECTH JjBa MUKpPOILIIATEIS HEp-
MaHraHata kamusg u 20 Kameip KOHUEHTPHUPOBAHHOW COJSIHOM KHCIOTHI.
Habmonats npoTekaHue peakiyu:

HCI + KMnO4 i MnClz + ClzT +KCl+ Hzo

B ypaBHeHHM peakuuy yka3aTh OKHCIIHTENb W BOCCTAHOBUTEIb, HAIIH-
caTh JJICKTPOHHBIE CXEMbl OKHMCIEHUS U BOCCTAHOBJICHMS, ONPEAEIUTh U
paccTaBUTh CTEXHOMETpHUIEeCKHe KO3 (HUITNECHTHL.

Omobenusarowue ceoticmea xaopa. Tpu NpoOHPKU 3amoNHUTH Ha 1/3
00BeMa XIIOpHOU BOJIOH. B 0IHY TOMECTUTH JIOCKYTKH I[BETHOM MaTepHu, B
JPYTyI0 — OKpalleHHYI0 Oymary, B TPETbIO MPUIKTh JIF0OOT0 OPraHu4ecKo-
ro Kpacurens. Yepe3 HEKOTOpOE BpeMs BCe, YTO OBLIO OKpaIIeHo, 00ecIBe-
yuBaercs. OrOenMBaIoOIUe CBOMCTBA XJopa OOBSACHSIOTCS IMPOTEKaHHEM
JBYX TOCIICIOBATEIHHBIX PEAKIINI:

1) Cl; + H,0 = HCI + HCIO (x;10pHOBaTHCTast KUCIOTA);

2) HCIO = HCI + O (aTomapHblii KHCIOPO.T).

ATOMapHBIH KHCIOPOJ — CHJIBHEHIIHH oKucnuTeNb. OH OKHUCISET opra-
HUYECKHE KPACHUTENH M TEeM CaMbIM OTOEIMBACT MaTepHalbl. DTHMH K
peakuusMu OOBSCHSETCS NMPUMEHEHHE XJiopa JJsl Ae3MH(EKIUH HoMele-
HUH ¥ U11 00e33apaXMBaHMUs BOAOIPOBOJHOM BOabl. B ordere cmemyer
M0Ka3aTh, Y KAaKUX AJIEMEHTOB U3MEHSETCS CTEIICHb OKUCIICHHUS B PEaKIUIX
1 n 2. K KakuM THIIaM OTHOCSITCSl 3TH OKHCIIHTEJIbHO-BOCCTAHOBUTEIbHBIE
peakuun?

OmnsiT 4. IlosryyeHue MeTaioB. Kaxkaplii Metamn BEITECHSET U3 pac-
TBOPOB COJIEH BCE JPYTHME METAJUIBbl, PAacIlOI0KEHHBIE B 3JIEKTPOXHUMHYE-
CKOM Py aKTHBHOCTH METAJUIOB (PsI HANPSsDKEHUI METaJlJIOB) IpaBee ero.
OTO CBOMCTBO MCIIOIB3YETCS YISl TIOJyYEHNSI MHOTHX METaJIJIOB.

IIpuroroButs Tpu npobupku. B mepByro mpobupky BHecTH 20 Kameib
pactBopa cynbgara meau (1), Bo BTopyro — cTOJIBKO e pacTBOpa cysbdara
KagMus, B TpeTbio — HUTparta cBuHLA (II). B kxaxxayro mpobupky omycTHTh
10 OJJHOM rpaHyiie nnHKa. HaGmonars npoTekanue peakiii ¢ BbIACICHHEM
MeaH, KaJMUs U CBHUHIIAa Ha TOBEPXHOCTH ITMHKA. B oTueTe 3ammcath ypas-
HEHHUS peaKlnii, yka3aTh B KaXKJ0H OKHUCIIUTEIb U BOCCTAHOBHUTEIb, COCTA-
BHTH 3JICKTPOHHBIE CXEMBI OKHCIICHUS 1 BOCCTAHOBIICHHS.

Onpit 5. Ionyyenne m cBoiictBa okcuaoB. 1. [lonyuenue oxcuoa
maenusi. CepedbpucTto-0einbiit ierkuit Metann mMarauid mpu 500 °C BcmbIxu-
BaeT M OBICTPO CropaeT OCIENUTENbHO SPKUM IlaMeHeM. ['opeHue comnpo-
BOXKJACTCS M3ITy4YCHHEM CBETa M BBIIEIEHHEM OONBIIOro KOJIMYECTBA TEeIl-
nma. Ha cunbHOM BBIIENIEHMH CBETa IPU TOPEHMH MarHus OCHOBAHO €ro
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MIPUMEHECHHE [T M3TOTOBJICHUS OCBETUTENBHBIX pakeT W B (ororpaduu
(marnmeBast Bemblnka). OOpasyromuiicss okcun MgO (koKeHas MarHe3wus)
MIPUMEHSETCS B MEIUIIITHE KaK CPENICTBO OT U3KOTH, KaK COPOSHT U KaTaJlH-
3aTOp, OH BXOJUT B COCTaB OTHEYNOPHBIX U3CNIUI.

B3saTp mumnmaMu HeOOIBIION KycOUeK CTPYKKH MarHus W MOIKEYb ero
IUIAMEHEM CHHUPTOBKH. ["opsiiuii MarHuii nepxartbh Haja ¢aphopoBoii yam-
Koii. B gamky ¢ 00pa3oBaBIIIMCSI OKCHAOM MAarHHS AOOABUTH HECKOIBKO
MUJTHIIUTPOB BOJBI, Pa3MelIaTh CTEKISHHON MAT04YKOM U ONpeNeNuTh Cpe-
Iy pacTBOpa WHAUKATOPOM — (heHOI(PTaICHHOM WM YHUBEPCANEHOW HHIH-
KaTOpHOW OyMaroii.

B oTuere ommcath OMBIT, COCTABUTH YPaBHEHUS PEAKIMi TOPCHUS Mar-
HUS U B3aUMOJICHCTBUS OKCHJIa MAarHUs C BOJIO, OOBSCHUTH CPELy PacTBO-
pa ¥ cenaTh BBIBOJ O XUMHUYECKOH MPHPOJIC OKCHIa MarHus.

2. Ilonyuenue oxcuoa xpoma (I11) pasnoscenuem conu. TeMHO-3eNCHBIH
okcun xpoma Cr,O; momydaroT paznoxkeHueM ruapokcuna xpoma (II) wm
XpoMmocojepxkaimx coje. OH NpUMeHseTcs B KadecTBe NMUTMEHTa, KaTa-
JU3aTOPA, TONHPYIOIIETO MaTepraia, BBOIUTCS B CTEKIIA JJIS HX OKPACKH.

B ¢apdopoByro yamky moMecTHTh HEOONBIIOW TOPKOW KpUCTaJUINYe-
CKAH AMXpOMAaT aMMOHHUS M BBECTH B ICHTP TOPKHA TOPSIIYIO CITHYKY.
Habnronate pasnoxeHHue COJH, KOTOpOoe BHa4aje MJET MEUICHHO, a 3aTeM
yckopsieres. Cxema peaknuu: (NH4),Cr,0; — Cr,03 + N1 + 4H,01.

Onmcath OMBIT M yKa3aTh, KaKoe MIPUPOIHOE SBICHUE OH HAIIOMUHAET B
YMEHBIIIEHHOM MacmiTabe. IlepenmcaTs cxeMy peakliH, COCTaBHTh K Hei
AIEKTPOHHBIE CXEMBI OKHCJICHHS W BOCCTAHOBIICHUS, ONPEICIUTh CTEXHUO-
MeTpudeckue ko3 OUIMeHTHI epe]] BEeCTBAMHU U THUIl PEaKLIUH.

3. llonyuenue CO, ¢ annapame Kunna. Oxcup yrnepona (IV) — yrie-
KUCJIBIA Ta3 — COJCPKUTCS B HEOOJBUIOM KOJMYECTBE B armocdepe
(0,03 %) 1 B pacTBOPEHHOM BH/IC B HEKOTOPBIX MHUHEPAILHBIX HCTOYHUKAX.
B TexHuKe ero mojay4aroT NPOKAINBAaHHEM H3BECTHSKA I10 PEaKIIH

CaCO; — CaO + CO,1,
a B JTabOpaTOpHUsIX — Pa3I0KEHUEM MpaMopa COJITHON KUCIIOTOH B ammapare
Kunna no ypasaenunto CaCOj3 + 2HCI = CaCl, + H,0 + CO,.1

I'maBHBIM TOTpeOWTENEM YTIEKHUCIOro Tasza SBISETCA MUINeBas MIpo-
MBIIIUIEHHOCTh: TPOU3BOACTBO caxapa, MHBa, ra3upoBaHHOW Boxabl. OH
MIPUMEHSETCS TAaKKe B KaYecTBE XJaJoareHTa (CyXoW Jiem), U TYIICHUS
MO’KapOB U B Ka4ECTBE HATHETAIOIETo ra3a JUIsl MepeKaukH JIETKOBOCILIa-
MEHSIOLIUXCS KUIKOCTeH. B XrMMuueckoil MpOMBIIIIEHHOCTH AUOKCHU yT-
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JIepoia MCIIONB3YETCs PU MOTYICHHUH KalBIIMHUPOBAHHON COOBI — Kapbo-
Hata HaTpus Na,COs.

B Tedenme mpuMepHO TpeX MHHYT OOJBIIYIO MPOOUPKY HATIOIHATH YT-
JICKUCIBIM Ta30oM u3 ammapara Kumma, 3atem BHectr B Hee 10-15 kamens
pactBopa NaOH, ToT4ac 3aKkpbITh MPOOHPKY CMOYCHHBIM BOHOI OOJBIIMM
MAJBIEM M BCTPSIXHYTh, IOCIC Yero MpoOWpKa CBOOOJHO TOBHUCHET Ha
nanblie. YTJIEKUCIBIA Ia3 B3aUMOAEWUCTBYET €O IIEIOYbIO, B pE3YyJbTATE
4yero B mpoOupke o0pa3yeTcs BaKyyM W BHCIIHEE JABICHHUE MPOYHO MPH-
KIMaeT €€ K Majiblly. DTy peakIfio NMPUMEHSIOT B IPOMBIIIICHHOCTH IS
ynaneHuss CO; M3 Ta30BBIX cMeced. YTJIEKUCIBIH ra3 TsKelee BO3AyXa,
MIOTOMY €TI0 MOXKHO «IIepeTHBaThy, KaKk BOIy. B TeueHmWe mpuMepHO Tpex
MHUHYT 3aII0JIHATH yI‘J'IeKI/ICJ'H)IM ra3omM XI/IMI/I‘-IeCKI/Iﬁ CTakKaH CEMKOCTBHO
100 mu1. 3aTeM «IepeuTh» Ta3 BO BTOPOH CTakaH U OIYCTHThH B HETO TOpsi-
1yt Jy4uHKY. [lmams racHeT, Tak Kak yriaeKHUCIbIi ra3 He NOJJepKUBaeT
ropeHus. B ordere HapucoBaTh ammapaTt Kunma (puc. 1) u ommcath mpuH-
uun ero aeictBusd. HanucaTe ypaBHEHUE peakUMu MOTYUYEHUsl YIJIEKUCIIOTO
ra3a u ero B3aumogeiicteus ¢ NaOH. CaenaTh BBIBOA 0 XUMUYECKOW IpPU-
poJie 3TOro OKCUAA.

Puc. 1. Cxema j1abopaTOpPHOIi yCTAHOBKH
AJIS1 OTy4eHHsl YIJIeKHCI0ro raza B annapare Kuna:
1 — mapooGpa3Hasi BOPOHKa; 2, 3 — coeTuHEHHbIE MEXKIY 000
pe3epByapsl; 4, 5 — TyGychl; 6 — KpaH; 8 — IpOMBIBHAs CKJISIHKA; 9 — CKIISTHKA
JIpekceist Ist OCyMIKH ra3a; 10 — npueMHHK YIJIEKHCIIOTO ra3a

4. U3yuenue ceoticme oxcuoa yurka. OKCHJ IMHKA UMEETCS B KaXKIIOM
IIOMEIICHUH, TI¢ OKHA W JBEPU OKpalIeHBI Oelloil Kpackoi. DTa Kpacka
(uMHKOBBIE Oemmiia) SIBISETCS CaMOW PacIpOCTPAHEHHOW W3 BceX Oemi.
OkcHuj IIMHKA TPUMEHSETCS TaK)Ke MPU HU3TOTOBICHHH OCJION pE3WHBI, B
KOCMETHKE W B MeIuIuHe. B 1Be MpOOUpPKH MOMECTUTHh MO OTHOMY MHUK-
pOLINATEN0 MOPOIIKOOOPAa3HOTO OKCHAA WHKA. B mepByio mpobupky mo-
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6aBute 15-20 Kamemb OJHOMOJISIPHOW CEpHON KHCIIOTHI, a B JAPYTYIO —
ctonbko ke 30%-Horo pacTBopa ruapokcuaa HaTpus. s ycKopeHus pe-
aKIWi MOJOTPETh MPOOUPKH Ha CHMPTOBKE. 3alMCcaTh YPaBHEHUS PEaKLUH
U cJleNaTh BBIBOJI O XUMUUECKOH MpUpoJie OKCHIA IIMHKA.

OmnsIT 6. ITorydyenne u uccjiei0Banne CBOMCTB wmesovei. ['napokcu-
Jbl — OCHOBaHMA — MOAPa3AeIsI0OTCd Ha pacTBOPUMBIE U HEPAaCTBOPHMBIE.
PacTBOpHMBIE OCHOBaHMSA — 3TO THAPOKCHJBI IIETOYHBIX U IEJIOYHO3E-
MeNbHBIX MeTaioB. OHU Ha3bIBaroTcA IenodaMu. CaMoe paclnpoCcTpaHeH-
HOE cpelM UIesioueld BEemIeCTBO — THApPOKcHH HaTpus (eakuil Hatp). Ilo
MacuTabaM MPOU3BOJCTBA M IPUMEHEHHS OH 3aHUMAET CPey HeOpraHude-
CKHX BELIECTB TPEThE MECTO ITOCIIE CEPHOM KHUCIIOTHI U KapOoHaTa HaTpHs.
B NpOMBINUIEHHOCTH €ro MONydYaroT 3JIEKTPOIM30M pPAacTBOpa XJIOPHIA
HaTpws, a B JaDOPATOPHBIX YCIOBHAX — B3aMMOJICHCTBHEM HATPUS C BOAOM.
OTta peaknus nporekaeT OypHO ¢ pa3OpBI3THBAHMEM ITOJyYaeMOH LIETI0YH,
MO3TOMY IIPH TIPOBEACHUH ONbITa HEOOXOAUMO COOII0IATh OCTOPOIKHOCTB.

1. lonyuenue eudpoxcuoa nampus. B GappopoByro yamky wid Kpu-
CTAJUT3aTOp HAJIHUTH [0 MOJOBUHBI AUCTHIUTMPOBAHHOW BOAbI. M3 OGaHKH, B
KOTOPOH HaXOAWTCSI HATPHUH MOJ ClI0eM KepOCHHA, MUHIIETOM H3BJEYb €ro,
OCyIHTh (UIBTPOBAILHON OymMaroi oT KepOCHHA, OTPE3aTh HOXKOM KyCO-
4yek (He 0oJiee MOJIOBHHBI TOPOIIMHBI) U OMYCTUTh B Boay. Ilociie okoHu4a-
HUSI PEaKIUH ONPENeNINTh C MOMOIIBIO MHANKATOpA CpPely IMOIy4EeHHOTO
pacTBopa.

B oTuere ommcath ombIT U 00BACHUTE Habmromaemble 3¢ dektsr (mmme-
HHe, «OeraHue» Kycodka 10 MOBEPXHOCTH, pa3OpbI3ruBaHue U T.1.). Hamu-
carp ypaBHeHue peakuuu nonaydeHuss NaOH. OObscHUTB, moYeMy MieIo4-
HBIE METAJUIBl XPAHAT IO/ cJioeM KepocruHa. COCTaBUTh CITUCOK BCEX IIEIO0-
4el (MX JIOJDKHO OBITh JIECSTD).

2. BzaumoOoeticmgue wenouu ¢ Kkuciomotil. B pesynpTate peakuuii meo-
Yyel ¢ KUCIIOTaMU Cpefla pacTBOpa CTAHOBUTCS HEHUTPaJIbHOM, MO3TOMY 3TH
peaKIuK Ha3bIBAIOTCS peaklMsiIMH HelTpanusanuu. HezaBucumo ot cocra-
Ba B3aUMOJICHCTBYIOIIMX IIEJIOYEH U KUCJIOT BCE PEAKLUM HEUTpallu3aluu
BBIPaYKAIOTCSl OJJTHUM M TeM ke HOHHBIM ypaBHeHueM: H + OH™ = H,0. Pe-
Ak HEeWTpamm3anuy (UKCHPYIOTCS M0 U3MEHEHUIO OKPACKH HHIUKATO-
poB.

3amoyHUTh MPOOHUPKY AECATHIO KAIUIMU PAaCTBOPA THAPOKCHIA HATPHS
1 100aBUTH OJIHY KaILTIO WHAWKaTopa (eHondTanenna. 3areM npudaBiIATh
0 KaIUIIM COJITHYIO KUCIJIOTY 10 M3MEHEHMs OKpackH pacTBopa. OmbIT mo-
BTOPHUTH HECKOJIBKO pa3, 3aMeHHB (peHoTarenH CHavaia Ha METHIOPaHX,
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a 3aTeM Ha JpYTue MMEIOLINEeCs MHANKATOPBl. B oTueTe HammcaTh ypaBHe-
HHUE PEaKknHd B MOJIEKYSIPHOM M MOHHOM BHJE, HAYEPTHTh U 3alOJIHUTH
TabIHIly OKPACKH HHANKATOPOB B PA3INYHBIX Cpe/iax.

Ha3Banne LIBeT MHAMKATOpA B Pa3IMYHBIX Cpeaax
HMHJAUKATOpa KHCJION HEeHWTpaJIbHOH L1EI0YHON

Omnbit 7. IHosyyeHne U uccieJOBAHME CBOMCTB MAJOPACTBOPUMBbIX
OCHOBAHMI. BOJNBIIMHCTBO MeTauioB, KpOME MIENOYHBIX H IICJIIOYHO-
3eMeJbHBIX, 00pasyeT MaJopacTBOPHUMBIC B BoJe OcHOBaHUA. OHH IpUMe-
HSIOTCS KaK COPOCHTHI, KAaTalInu3aToOphl, KPACUTENN M KaK MCXOIHBIC Belle-
CTBa INPHU IMOJYYCHUH COJICH, OKCHUIIOB M JAPYTHX coenuHeHuit. 13 nmero-
[IUXCSI PEAKTHBOB MOJNYYHTh MAJOPACTBOPUMBIC OCHOBAHUS: THAPOKCHI
menu (Il), ruppokenn uukens (1) u rumpoxcun sxemesa (I11). Hammcats
ypaBHEHHS PEaKiliii, yKa3aTb IIBET OCAIKOB.

[TpoOupky ¢ ruapokcunom menu (1) mogorpeTh Ha CIUPTOBKE A0 M3Me-
HEHUS 1IBeTa ocajka (MoTeMHeHHs1). HamncaTh ypaBHEHHE peakiMu pasio-
xenust CU(OH), npu Harpesanum.

U3 ocTaibHBIX TpeX MPOOHPOK OCTOPOXKHO CIUTH KUIKOCTH U K OCTaB-
HIAMCST OCaIKaM JT00aBJIATh MO KaIULSIM COJISIHYO KHCIIOTY, HaOIoIaTh uc-
Ye3HOBEHHUE 0cakoB. Hamucats ypaBHEHUs NPOTEKAIOIIMX PEAKLH.

Onbit 8. TlosyyeHne U uccae0BaHUe CBONCTB aM(OTEPHBIX OCHO-
BaHHuii. AMOTEpHOCTh — MHTEPECHOE SBJICHUE, XapaKTEPHOE JUII MHOTHX
ruapokcunoB. OHO 03HAYAeT WX CIOCOOHOCTH MPOSBISATH CBOWCTBA Kak
OCHOBaHHH, TaK M KHCIOT. AM(OTEPHOCTD HPOSBIIETCS TEM CHIBHEE, YeM
MEHBIIIE PaJNYyC METAIIa W BBIIIE €ro CTEIEeHb OKHUCICHUs (BaJ€HTHOCTH).
[TosToMy cpein THAPOKCHAOB OJHOBAJICHTHBIX METAaJUIOB aM(OTEPHBIC OT-
CYTCTBYIOT, CPEAH JBYXBaICHTHbIX MX TONbKO maTh (Be(OH),, Zn(OH),,
Ge(OH),, Sn(OH), u Pb(OH),), cpenu TpexBaJeHTHBIX — OOJBIUIMHCTBO
(Al(OH)3, Fe(OH);, Cr(OH)3, Sc(OH); u ap.), a THAPOKCUIBI YETHIPEXBA-
JICHTHBIX METAJJIOB BCE SIBIIIOTCS CHIBHO aM(OTEpHBIMH. ['MAPOKCHABI
MeTa/uioB B 60Jiee BBICOKHX CTEICHSAX OKHCIICHUS yXKe SIBISIFOTCS KHCJIOTa-
Mu (chr04, HMnO4, HVO3)

IMony4ynTh B MpOOHUpPKE THAPOKCHIT IIMHKA, J00ABIISISE K PACTBOPY €0 CO-
JIM pacTBOp pa3baBIEHHOTO THAPOKCHIA HATPHsI (OCTOPOXKHO, MO KAILIsAM).
[osoBMHY MOJYYEHHOTO OcajKa IepeHecTH B Jpyryio mpodupky. Ha
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OCTaBIIMKCS B TEPBOH MPOOHMPKE OCATOK MOAECHCTBOBATH COJITHON KHCIO-
TOM, Ha CONIEPKIUMOE BTOPOI MPpoOHUpKH — TeM ke pacTBopoM NaOH.

B oruere omucats onbIT M HaOmoaeHNA. Hammcats B MONEKyIApHOM U
MOHHOM BHJE YPaBHECHHUS PEakIMil: a) IMOJydeHUS THUAPOKCHIA IMHKA;
6) ero B3aumopeiictBus ¢ HCI; B) ero B3aumoneiicTBus ¢ pactsopom NaOH.
Hamncates cxemsl anexrponutudeckoi aucconuanuu Zn(OH), mo tumy oc-
HOBaHMSA M KUCJIOTHL. [IpoBecTH 1 onmcaTh TAKOI e OIIBIT 10 MOJTYYSHHIO U
HCCIIeIOBAHUIO CBOMCTB THAPOKCHJIA AJTFOMUHHUS.

OmnsIT 9. [ToaydyeHune u nccaegoBaHue CBOHCTB KMCAOT. 1. [Jonyuenue
CONAHOU Kucaomul u3 ee coau. IIpOMBIIITIEHHBIH CIOCO0 MOTYYEHHs COJS-
HOW KHMCJIOTBI — CHHTE3 U3 XJIOpa U BOJOPOJa. DTa peakuus ABIsIeTcs Kiac-
CHYECKHUM INPUMEPOM IIETTHOW peakluH, Ha CBETy OHAa MOXET IPUHUMATh
B3pBIBHOI XapakTep, MO3TOMY B YUEOHBIX JaOOPATOPHAX €€ HE MPOBOISIT.
B oTmenbHBIX cioydasx NMpUMEHSETCS CTapblii CIOCOO MOTYYEHUS! CONSHON
KHUCJIOTBI — B3aUMOJEHCTBUEM XJIOpHIAa HATpUsl C CEPHOM KHUCIOTOM.
B cyxyro mpoOupky IMOMECTHTh OAWH MHKpPOINNATENb XJIOPHAA HATpHUI U
HeckonbKo (8—10) Kamenb KOHIEGHTPHUPOBAHHON CEPHOM KHCIOTHI (OIBIT
NPOBOANTH B BBITSDKHOM mikady!). HaOnronate BbineneHue OeCHBETHOTO
raza. IlogHecTn kK mpoOMpKE CMOYEHHYIO TUCTHIUIMPOBAHHON BOIOH CH-
HIOIO JIAKMYCOBYIO OyMary M HaOJIlo#aTh U3MEHEHHE €€ OKpacku. B oTuere
OIUCATh OMBIT U HAOJIOJICHHUSI, 3alMCaTh YPAaBHEHUE PEakiMu, OOBSCHHUTDH
HM3MEHEeHHEe OKpPacKH HHAMKATOPA.

2. Bzaumooeticmeue consHou Kuciomel ¢ Memauiamu. B deTsipe mpo-
Oupku HanuTh 10 10 Kanenb pa3daBIEHHON COJISHOW KUCIOTHL. B mepByio
OMYCTUTh KyCOYEK MarHus, BO BTOPYIO — JKeJe3a, B TPEThIO — I[MHKA, B YeT-
BEpTyI0 — Meau. B ordere 3ammcaTh ypaBHEHHS NPOTEKAIOUINX PEAKIIHH.
OOBSICHUTD, TIOYEMY B YETBEPTOI POOHPKE PEaKI¥sl HE UJIET.

3. Bzaumooeticmeue azomuou Kuciomol ¢ okcuoamu. B Tpu npoOupKu
MIOMECTUTh MO OJHOMY MMKPOIIIATEN0 OKCHAOB IIMHKA, MEIH U XpoMa.
B kaxnayro npobupky BHecTH mo 10 kamens a30THOH KUCIOTHI, HaOIIOAATh
[IPOTEKaHUE peakuil. B oTdere 3anucaTh ypaBHEHMsI peakLUi.

4. BzaumoOeticmsue cepHoli kuciomul ¢ conamu. B Tpu npobupku mo-
Mectuth 1o 10 kamens pacTBopoB xyopuia Oapus, Hutpata csuHua (II) n
kapOoHaTta HaTpus. B kaxxayro npoOupKy 100aBUTh IO 5—6 Kamelb cepHOi
kuciotsl. Habmroate oOpa3oBaHHe 0CaJKOB B MEPBBIX JBYX IIPOOHpPKAX U
BBIJICJIEHUE Ta3a B TpeTbell. HamucaTs ypaBHEHMs peakiuil B MOIEKYISp-
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HOM W MOHHOM BHje. B obmem BrBozme k ombity 10 chopmymupoBats 0T-

HOUIEHHE KUCIIOT K MeTaJlJIaM, OKCHJ[aM, OCHOBAHHSIM H COJISIM.

Onpit 10. I[Monydyenue coneli m ux cmoiicrtBa. 1. [lonyuenue coxeil
ceunya u cepebpa. K matu xamism pactsopa Pb(NO3), npubaButs 5 kamnenb
pactBopa sroboro xnopusa, Hanpumep KCl. Habmonarts BeiageHne ocanka
PbCl,. CamocTosTensHO MOA00paTh PEaKTHBBI U MONYYHUTh CYIb(haT CBUHIA
PbSO, u #iogun ceunma Pbl,. Omnucats OMBITHL, 3aMMCATh YPABHEHHS peak-
Uil B MOJIEKYJISIPHOM 1 HOHHOM BHze. [lomoOpaTs He0OX0UMBIE pEaKTHBEI
U TOJYYHTH TaJlOTCHHUIBI cepedpa: xiopun, Opomun u iomua. OOpaTHTh
BHHMAaHHE Ha PAa3IMYHYI0 OKPACKY HOJIYYCHHBIX COJICH (ITO MCHOIB3yeTcs
B Ka4eCTBEHHOM aHajm3e). HamncaTh ypaBHEHHS peakiuii B MOJICKYIISIPHOM
1 IOHHOM BHJIE.

2. Bzaumooeticmeue conetl co werouamu. B Tpex mpoOupkax mpoBeCTH
peakuuu pactBopoB cojeii Hukens (NiSQ,), xemeza (FeCly) u memm
(CuSOy) ¢ rumporcuaom Hatpus (NaOH). OmucaTh ombiT, 3aMucaTh ypas-
HEHUS PEaKIUi.

3. Bzaumooeticmeue conei ¢ conamu. B Tpex mpoOupkax cMemath pac-
TBOpPHI coneil: B mepsoii BaCl, u Na,COs, Bo Bropoit Pb(NO3), u CuSO,, B
tpethelt KNO; u NaCl. Hanmcatp ypaBHEHUs peakiuii B IEpBO# 1 BTOpOH
npobupkax. OOBSICHUTB, TOYEMY B TPEThel MPOOUPKE peaKIus He UJICT.

4. Bzaumooeticmgue coneti ¢ kuciomamu. COIM B3aMMOJCHCTBYIOT C
KHCJIOTAMH B TOM CITy4ae, €clii 00pa3yIoIIascs HOBasl COJb WM KHCIOTa
BEITAJaeT B OCAJOK. Peakuu cojel ¢ KHCIoTaMu ¢ 00pa3oBaHHEM HOBBIX
HEepacTBOPUMBIX COJieil ObLIM MpoBeleHbl B omnbiTe 9. B ombiTe 1o M3yve-
HUIO B3aUMOJICHCTBUS COJIEH C KUCIOTAMHU CIIeyeT MOJY4UTh OJIHY M3 He-
MHOTHX MaJIOPacTBOPUMBIX KHCIOT. J{jis 3TOro HanmuTh B mpooOupky 4-6
Karelb pacTBOpa CHIMKaTa HaTpusi M AOOABUTH 10 KAIUSIM pa30aBICHHYIO
coJisiHylo kucinoty. Habironate oOpazoBaHue resieoOpa3HOro ocajka Me-
TaKPEMHHUEBOH KHUCJIOTBL. B oT4yere omnmcarh BHEUIHHWE IIPU3HAKU Tells
KPEMHHEBOW KHCIIOTHI, HANTICATh YPaBHEHUE PEaKIIHH.

5. Oxucrumenvhvie ceolicmeéa coneil (ONBIT «OTOHb — XYIOXKHHUK).
Hurtpatsl mieno04HBIX METJUIOB NPY HarpeBaHWU BBIJIEISIOT KUCIOPOJI, MO-
9TOMY HMCHOJIB3YIOTCSI KaK OKHCIIMTENIM B COCTaBE CHHMYEK, 3a)KUTaTeJIbHBIX
cMeceil, opoxa, pakeTHOro roprovero. KoHIEHTPHPOBaHHBIM pPacTBOPOM
KNOj; cnenats pucyHoOKk Ha (pMIIBTpOBaNBEHON Oymare B BHAE CIIHpa (JIU-
HUS JO0JDKHA OBITH HETIPEpBIBHOW, Oe3 mepecedenuit). Konen nmuann otme-
TUTh KapaHgauioMm. [1o0/1aTh BBICHIXaHMS U HCUE3HOBEHMSI PHCYHKA,

10
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IOCIIE Yero NMPUKOCHYTHCA TICIOIISH CIIMYKON K MeTKe. OroHb NPO/IBUraeT-
cs TI0 PHUCYHKY, «IPOSBISL» ero. Omucate W OOBACHUTH OINBIT. B o0mem
BBIBOJIC IIEPEUHCIIUTD CIIOCOOBI ITOYYeHHUS CONeil M MX BaKHEHIINE XHUMU-
YyecKHe CBONUCTBA.
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