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CY3 BOLIH

AHannTrK KiMEé GolwKa (anaap KaTopu HUPHK (aHaapaaH
6upH xucobaananu. Uy 6unan 6up KaTopaa aHaJHTHK KHMEé
KYHIAJHK aMaiuil niiap 6unan xam dambapuac GoFJaHraH-
aup. UyHku aHanu3 MabiyMoraapu 6yamaca xoM awénap €ku
MaxCyJoT Tapkubuaard acoCHi KOMMOHEHTJIap Ba KOJAAHKAAP
MHKJOPH XaKMl1a MablyMoT.ap OJMll, MeTaJyprusi, KHME,
NOPHIIYHOCIHK Ba 60ollKa caHOaT TapMOKJAPHHHHI TEXHOJO-
FHK XXapa€HNapHHH XaTo KHJIMaH MOX{HPOHA PHBOXKJAHTHPHLL
xamaa GoliKapuw MyMKuH 6Yamaitan. UKTucoanii Ba Goluka
3apyp macajaJapHu Xan KHJAWIILA KHMEBUH aHAJIM3 HaTHXKa-
JapH Tanab KHAHHAELH.

Y6y napciauk onuii YKyB OpTJapH KHME-TeXHOJOTrHUs
HHCTHTYT/JAPHHHHT AHANUTHK KHME AacTypH acocuia Ty-
3WTaH Ba yHAa Ma3Kyp (aHHHUHT Ha3apHH acocaapH XO3HUPTH
3aMOH HJFOD Fos1apHHW XHcobOra oJaraH martepuasiapHy
y3ura OUPHKTHPraH Xo0.4a TY3HJraH.

Hapcank  ukku Kucemgan u6opat. bBupunun  Kuemia
KJIaCCHK MHKAOPHH aHa M3 yCyaaapH — rpaBUMeTpHK, THTPH-
METPHK YCY/JIapH, HKKHHYM KHCMuaa 3Ca (DU3HUK-KHMEBHH
aHa/u3 ycyanapu 6aén sTuarat.

JlapcnukHHHT OolIMAa AHAJIMTHK H3J1aHRULIADHUHT yMY-
MHH CXEMACH KeJATHPHJAraH. By MabayMoT aHalau3HUHT alpHM
60CKHUNAPH KHMMATHHK Gesruaalira HMKOH 6epca, HKKHHUH-
oaH 3ca yHH OyTyHaursya KypuO UHKHII HMKOHHHH Xam
Gepaau. : ’

Kaaccuk ycynnapaa 6akapuiaauran aHaau3iuir Hasa-
puit acociapu 6up 6yiaumMia yMyMaauITHpHIra, GyHH 3ca 6up
6y IMMra KHPUTHJAKM Ba Y METOAHK JKHUXATAaH Y3 KHMMaTHT &
sraaup. YyHku Oupop Ha3apHsIHMHT TyTraH ypHu Ky
Xo/Japaa Xap KaHaah aHa/H3 yCyJM yuyH XaMm KyJudiinaase-
pagM, aMMO, YHH TYIIYHTHPHLI 3Ca 3PpHTMajJap HJAMHA

,Hazapusicura ybTHOOPHHM XKaa0 KHJIadH.
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JapcanKHHHT HKKHHUH KUCMU — (QU3HUK-KHMEBUH aHaJ/H3
ycyaaapura GarduniaHrad. YHaa TypJiv aHaju3 ycyJulapuHu
aMaJjiia KyJaJaul Ba YHUHT UMKOHUSITH, MOXHSTH XaMlda YHH
Ky/a/aaul derapajapH eTapaud dapaala 6aéH KH/IHHTAH.

HapcaukHuur xap 6Gup 6Gob6u oxupuia MacajaJjap Ba
MalkJjaap KeJTHpuaraH O6ynub, yHM y3JalITHPWAW, MaTepH-
allHP MYCTaKHJ TaxXJuJ 3THUIra HMKOH Gepaiu.
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AHAJTMTHK KHMEHHHT ACOCHH BOCKH4JIAPH,
AXAMHUSATH BA PUBO)KJIAHUILIH

1.1. Anaautuk kumé paHu xakuaa

AHAaNUTHK KUME MOINAHHHT KUMEHUHT TapKuOH, MHKIOPH
BAa YHHHT TY3W/HUIMHY aHUKJALI YCyJIapH Xakuaaru GaHaup.
YHuHr Basudacn aHaau3 ycyanapuHu vuniad YHKHKIL, yaapHH
aMaJjia KyJrall xamjia aHaldHTHK KHME yCY/JJapHHHUHT
Ha3apuH acocnapuHH KeHr MuKécaa VypraHuduigaH ubopart.
ByHra s/ieMeHTIapHUHT Myaiisid Waka1apu Ba 6UpHKMaJaapH-
HUHT TYpPJIM 1HAPOMTAA MaBXYMJHTH XaMAa arperaTt XoJiaTH,
KOODAHHAUHOH OHPHKMAMapHHHT 6apKapoOpJIHrH, YJAapHHHT
TapKUOWHYU YpraHuli, MOAAAHHUHT ONTHK 3JeKTPOKHMEBHH Ba
6ouiKa XapakrepJ/aapH, KHMEBHH peaKUHs Te3JMUIHHY Yprauuiu,
YyCY/IHH METPOJIOFHK XapaKTepJsaly Ba X0Ka3oJap KHpalH.
AcocaH SHIHAQH-SIHTH TNPMHUMIMAJA aHAJH3  yCYJJapHHH
H3Jall XaMja XO3WPrH 3aMOH (paHu Ba TeXHHKA IOTYKJapHHH
aHaMHUTHK MaKcajlapH yuyH KyJanraiura Myxum ypus Oepu-
Jaau.

Amanuii Makcaanap yuyH Xap /[OMM XaM KHMEBHI
aHa/u3HH TYAHK OGaxapuil Ttanab kKuauumaiau. KynuHua
MKKH, yu éKdH TypT-6elll KOMMOHEHT aHHKJaHHO, yJapHHHT
MUKA0pH OVitMua MaTepuas cudaTuga yHHHT TeXHOJOTHK
xapakrepu, GboliladaHull XyCyCHATAapH Ba XoKa3onap Guiad
yerapaJaHajH.

Ky#uaran makcaara kapa6 aHaiu3 KHJAHHYBYH MO//1a
XoCcacH Ba XycycusiTaapu 6yitHua moana Tapkubu TypJauda
nbonananaan. Moasanuir KUMEBMH Tapkubu djJeMenT Macca
yJYILUH, YIAPHUHT OKCHAJAPH €KH GollKa OupHKMaJapu Xxamaa
HaMyHajaru MaBxya 6yaraH peaj KUMEBHHA OUPHKMA XOJaTH,
H30TONIaD MHUKAOPH Ba XoKasonap OuJjaH XapakTepJaall
MYMKHH. KoTHuiMa Ba yHHHr TapKHOWHH TalIKHJI 3TraH
sfemeHTiap Macca yaywu (%) aAa udonananamgu: TOF
KHHCJAPH, MHHepaJJiap Ba Xoka3o. By snemenTnap kynuxua
6upop Gup Moalana KYnpok okcuara Kaita XucobJsaHalu.
AHanu3 KWIHHYBYM 3JjeMeHTaapHu da3asad €Ky MOAAa KaHCH
WaKJAAE IRAHJIUIHHH GUIKLL aHAJH3HHHT 3HT MypakKal ycyJu
xucobnaHaau. BbyHnaH Makcal aHaJM3JlaHyBYM HaMyHaaaru
6upop OGP KMMEBHIT MoIAa KaHiail KypHHWLILA Ba KaHlai
WaKJIAa 3KaHJIHTHHH aHuKJalaad ubopat. OpraHuk Ou-
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PHKMaJapHUHI aHaJu3ula Xxap Oup 3JIeMEeHTHH aJoXHaa
anukJaw (yraepon, BOAOpPOAd, a3oT Ba XO0Ka3o) Ougaal
KYNHHYA MOJIeKy.J sip Ba (YHKUHOHAJ aHaau3 (KHMEBHH
6upHKMa anoxuAaa, GyHKUHOHAJ rpynna Ba X.K. aHuKJAaHalH)
Gaxkapunaau.

AHanuTHK KUMEHUHT QyHIAMEHTAJN Ha3apuH acocaapuii
Tabunér KoHyHaapy, Kymaaaad, 1. M. MeunaeneeBunHr naspufi
KOHYHH, MOJ1/1a MaccacH Ba HePrUsIHHHT CaKJaHHII KOHYHJa-
pH, Moala TapKUOHHHMHI JOHMHHJMIH, Maccajap TabCHPH

" KOHYHJapH TallKua 3Taiu. AHaJluTHK KUME DH3HuKa, OpraHuK,
aHoOpraHuK, PU3nUK Ba KOMJIOUA KHME, 3NeKTPOKHME, KUMEBHI
TePMOJAMHAMHKA, IPHTMa Ha3apusa/aapd, HHpOPMATHKA Ha3a-
pusicu Ba Oouika kynruHa ¢anaap Ounan uambapuac
G6ornanrad. MacasnaH, cnekTpaj aHanu3 ycyJjiapu ¢u3uka
HasapuaJapu acocua MyBaQdakKuATIH YCMOKAA, PHBOXKJIaH-
MOK/a, 3JeKTPOoaHaJMTHK ycCy/aapAa 3Ca 3JeKTPOKHMEBHH
Hasapus acocjapd Ba 3pUTMaliap TePMOAHHAMHKACHIAH KEeHT
¢ofinananmokaa. Xo3upru 3aMOH aHAJHTHK KHUMEHH KOOPAM-
HaluadaHran GUpHUKMaJgapHu YpraHuil, KBAHT-KHMECH ycCyJ-
Jlapu Ba MOJZLA TY3H/HILH HAa3apHSIAPH, KHHETHK peaKUHsaap
Ba X0KasoJlapCu3 TacaBBYyp 3THUll MyYMKHH 3Mmac. by danaap-
HHHT MyBagphakHAT Ba 10TYKJapuaad Goiigasatuil aHAJIUTHK
KUMEIH GOHHTAAM, YHHHT MMKOHMSTIADHHHU KeHrafiTUpalu Ba
SIHMH MaKca/aapHu €iuil uMKoHuHH Gepaau. Ly 6unan 6upra
aHaNHTHK KUME Oy (paHaapHH PHBOXKJAHHILHIA XaJK XYKajlu-
THHHHT OyTyH cOXaJapWHU KeHTalTHPHIL, yJapra siHCHAaH-
FIHTH aHaJIM3 yCyJJapH XaMAa YJapHH -pHBOXKJAHHUI YUYH
SIHCM  3aMOHaBHH 10TYKJap OujdaH YJAKAH XHCca KyUlaaH.
Etapan mukécna wotykaapra, macajaH, QH3HKa Bda KaTTHK
KHUCMJIAP KUMECH, MeTaJlyPrusi, KaTadnu3aTopJapHu YpraHull
Ba KyNWH4a 6GoLIKa CoXaJlapAa KaTTa ITyKJdapra 3puilu/raH.
Bynapnu 6apu ananus KuanHyBuM HaMyHaAarH KOJAHKAApHH
HUYKH Ba TallKH TOMOHJApH/Aa TaPKaJHIUUHHUHT JJOKaJb aHAIU3
YCYJHHH DHBOKJaHHIIM Ounan OoraukAup. Kynruxa snru
TeXHHKara acoc cojrad To3a Ba yTa To3a MOALAJapHH OJWll,
TerHUliHda KOHTPOJ KHJAHUII YCyJaJapuHH H3Jaa6 Tonmai,
Gaxkapuamadiau. AHaJUTHK KUMEHH GolIKa paHaap TabhCHPH-
CH3 YJAPHHHI DUBOXKJAAHHIIH MYMKHH 3MAaC.

Ananutuk kKuménu Goulka danaap xamaa XaJK XyKajuk
TapMmoKJaapu Guiad 6ornaHuiun 6y QpaHHUHT MYyXHM TOMOHH
Xucobsanaan. Ilyun xam KypcaTHul KepaKKH, aHaJHTHK
CHHTE3 Ba ataau3 Oup-OupH Ousan MycTaxkam GOFIaHraHaup.
AHanu3 TywyHuyacu ofaTaa MoajadapHu Maiila 3appauya-
Jlapra axpaTuil AeMakaup. Jlekun KUMEBHI aHaau3 KyliHHYa
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CHHTE3 KHJMHTAaH MOJLJAHKHI paHrura KaM 3pyBUaHJMIHra
KPHCTAJJIapPUHHHT Y3Wra XoC lWakJaudra sra 6yjaraH KynruHa
6upHKMasap CHHTe3Wra acocjaHraH O6Vyaanu. AHaau3 Ba
cuHTe3 OUpJMIrd aHa WyHJaH Aapak OepaluKu, CHHTe3
HaTHXKACHHH Xap A0HM aHaiu3 6uaH TeKWHpHO 6opHaaH.

1.2. AHAAHTHK KUMEHHUHT AXAMHATH

AHanuTuK KMMEé MyxuM Ha3lapuil Ba aManuil axaMuATra
sra. Jesapau OGapua KuME KOHYHJIAPHHH aHAJUTHK KHME
ycysasapu éplamuga tonuwiaau. Typauw marepuasanap, Oy-
joMmiap, MablaHaap, MuHepaaaap, ol TYOPOFH, y30K caiépa
Ba 60LIKA OCMOHHMH KHCMJapd XaM/la y/J1apHHHI TapKHOJapH
aHaJMMTHK KuME ycyajapd oOpKaJu aHukjgaHraH. JlaBpu#
cucreMajaru 6up Katop 3JeMeHTap (aproH, repmMaHui Ba
GouikaJjap) XaM AaHHK aHaJHTHK KHME ycyJJapu opKaJu
TOMHUJTAH. ‘

MacanaH, MHHepan TapkuOHAArd SHCH 3JeMEHTHHHT
TOMWJIMUINTA TYPTKH 6yaraH cababaapaan 6MpH yHH aHaJIn3
KMJIMHTaHda HATHKAHWHHT «NACT»JIMCHAALHP. Y3 AaBPUHHHT
6yoK aHaJNUTHK oauMu Ppaiibepr TOF XKHHCJApH aKaleMH-
ru K. Busknaep (1985) aprupoaur MabaaHHHH TYJHK aHaJu3
KHJAadH Ba YHH TaPKHOHI KHCMJIaPH MAcCCaCHHHHI HHFHHAHCH
100 ra Huc6arau 5-~7 % KaM 3KaHJWTMHH XaMJa MHHepaJ
Tapku6Guaary HoMablyM KHCMHH HW3J4a6 aHukJaau. DBy
usnaHuiu myBaddakusataapra orub kenad, 1886 ifua sHru
3JeMEHT TONHHJAH Ba BuHkJep Takaudu Guial yHra repMaHui
Ae6 HoM Gepuaan (yuuur 6opauru xakuaa [1. M. Menaenees
1971 iiunpna aiiTran 3au).

Bupop 6up X03upru 3aMoH KHMEBUIR U3JAHHLIH, XOX Y SHTH
MOAda CHHTe3H GYJCHH, XOX SIHTH TEXHOJOTHK cXxema Huiab
YHKHJIMACHH, HILNa6 YMKapHLIHH MHTeHCHdHKauusaaaul €Ku
MaxcyJloT cHaTHHH OWHpUIL 6YVaMacHH 6apHOHp aHaJJMTHK
KMMEé ycyJiapuHd KyanamaciaH Typu6 amanra owupu6
6yamaiinu.

Marepuannap aHanu3n KylirnHa TeXHOJIOTHK »KapaéuJaap-
Aa yu1ab YMKapHLl coXaJapHHu Ky3aTub 6opuiila Ba amaJsra
OWHpHILAA MYXHM axaMuaTra sra. MacaJjah, MeTaj1yprus
CaHoaTH/la MeTaJJl 3PUTHIUHHM TeKWHPUO TypHW EKH WLl
XKapaéHn[a HOXYIIJHKKa oK KelyBUH 6ab3n OHD KOAAHKHH
THAPOMETAMYPTrHK HInaab uYMkapuaaH TYJAMK akpaTub
OJIHIl MYXHM axaMusiTra 3ra. AHaJMTHK KHME TreoJlOrH,
reoKMME, KHLIIOK XVXKajuru, papMmaileBTHKa, JOK-OYEKUH-
JIMK, He(T-KHME CaHOAaTH Ba KYNIHHAa XaJK XYXKaJUTHHHHT
bowka coxa/JapHila XaM MyXHM axaMmusiTra sra.
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Tynpok, yFuT Ba XOKa3o/JapHH aHau3 KHAMaCAaH TypuO
KHUJIOK XYXKaAWTHHH HUTA0 YHKAPUIUMHU »KaaalJaliTipuo
6yamaian. AfiHMUKCAa TynpoK TapKu6uia MHKpO3JieMeHTJap
MHK/ODHHH aHAMU3 KHJHII Ba XOCWIHM OIUHPHUI Y4YyH
eTHIIMalIHran KOMMOHeHTJJapHu acocnal Gepulga ajioxuia
axamusiTra sra.

AnanuTHk  KuME aTpod-MyXuTHH MyXoasza KHAMLI,
TallJaHAKK pecypcjaap XoJaTHHH ypraHull, ep OCTH CyBJap
TapkuOW Ba XOKa3oJapHH ypranuul OnaaH OOFJIHKIMD.
Kynuniauk teBapak atpod-MyXuTHUHT HaoCIaHHuIL Aapaxa-
CHHM Ky3aTHLI Ba YHU TeKWHDPHO TypPHUI YyuyH Maxcyc
YMyMAABAAT XM3MAT KUJHLI XKaMUATH Ty3uiraH. By xamuar
atmocdepa HPJAOCIUTH, TYIPOK, AEHTH3 Ba UyUyK CyBJAPHHHT
TapkHOHHH, HQIOCAaHWLI [AapaxacuHH Ky3atub GopaaH.
XaBo, UyKuHAU (EMFUP, KOP)Jap XaM Teklunpuaaiu. Tynpok,
XaBO Ba CyBJApPHHHI TO3aJiuK cHdaTH Me30HH HyJa KyHAuaraH
koHuleHTpaumnsicn (FMIKK) xucobaananm.

AHaNIUTHK KUME aTOM 3Heprusicujia Ky/a1aHWaalural siiTH
TEXHHMK Pecypcaap, pakeTa KypPHJHII Ba HCCHKJIHKKA YHIaMIH
KoTHUIlUMaJ/Jap Taiépaaul, 3/7eKTPOHHKAa Ba SIPUMYTKa3ruy
MartepuaJanap Talépaaiul caHoaT TapMoOKJapHiaru IoTyKJaapra
SPHUIMILAA  XaM  KaTTa Xucca KYywraiH. AHalHTHK KHME
(akartruna 6y coxXxaHH camapasq aHaau3 ycyjaapu Guaad
TabMUHJAa6ruHa Koamah, 6anky KYNruHa stHTH TeXHOJOTHK
XKapaénaapHu Wuiab YdKapduira XaM acoc COJIH.

1.3. AHANUTHK KUME PUBOKJIAHHILMHHHT ACOCHI BOCKHYIAPH

Ananutuk kKuménaru KynruHa ycyJjaap Ba yJapHHHT
ycay6GJapy KaidM 3aMoOHJAapiaH MabjiyMm 3ad. By assado,
ac606co3/1uK caHbaTH €KH KypyK aHadu3 ycyau OuaaH
MpoOHpKajda aHajlu3 KHJHL, S’bHH HAaMyHaHW 3puTMail Ba
3pUTMa HilaTMai 6axkapuaaaurat xxapaéunapaup. [1pobup-
KaHH aHaJM3 KWJIKNIL AYad 6unaH aca MeTalJIHHHE TO3aJ U MHH
Hazopat Kuaub, yJapHHHT KOTHIUMa, MablaH Ba XoKa3soJap
Tapkubuaary MUKIOPHHHM aHuKaa6 Geprauaap. [Ipo6upkaiu
aHaun3 GaxkapHuilll TeXHUKAcH HOAHD MeraJsjapHu JabopaTo-
pusl WApOMTHAA HILIa6 YnKapull XKapaeHu 6§Iﬁuqa HaTHXa
OJIMIUJIAH KYpa aHya yCTyH 6le1114 By ycyanap kyxsa Mucp sa
lOnonucronna Kues Pycuaa Kyananuaran. Yiwa Baktaapaa
spuTMana OGopalduraH peakUHsVIADHHHT aMajHi axaMusTH
yHYAJHK KaTTa 3Mac 3/u.

XVII acp ypranapuna caHoaTHHHT TypJiu TapMOKJapuia-
M HWAa6 4YMKAPHIUHHHT PUBOXJAHUIIHM SIHTH AaHaJlH3 Ba
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H3JaHuuLiap Ttanab KHJdH, YYHKH NIpoGHpKalu aHaJ/u3 3HAM
KHMEBHI Ba KynruHa OGolllka caHoaT TaJJabgapuHHd KOHIH-
poaMai kKoarad 3au. Yiua saktHuur XVII acp ypranapuaa
aHaJHTHK KHUME TyFuaauM Ba KuMé daHu ¢daH cudartuia
makanaHii. Munepai, MabaaH Ba 60lUKa MOALajap TapKu-
OMHHM aHHKJ/AlAA XKyAa KaTTa KU3HKHIL naigo 6ynau Ba Uy
BaKTAa KuMEBUH aHaau3 KUME aHHAard HIAMHHA TaaKH-
KOTHHHT acocu#l ycyau 6Yaub xoanu. boia (1627—1691) kum-
éBHIl aHaIM3 XaKWAa yMyMu# TylllyH4a 1apHu HIL1a6 YHKaH. ¥
3aMOHaBHH cudar aHANU3HUHH «XYJ yCyau» dy/u OuiaH, sbHH
9pHTMa OuslaH HILIAL PeaKUHSAJNApHHH, Yila BaKTAa MabldyM
6yaran cudaT aHaJM3UHUHT OGP HeuTa SIHTH PeaKUHsICHHH
(ammuak, xJop Ba Oolukaaapra), KHcJA0Ta Ba acCOCHH
aHMKJallja JakMyCHH KYy/aJaau Ba O6olllKa MYXHM SIHIH-
JIMKJIaDHH TaKAH( 3TAH.

M. B. JlomonocoB (1711 —1765) 6upuHun 6Yanu6 KUMEBHH
aHajqu3la Tapo3uHH MyTTacul Kyanai 6ownand. Y 1756 iua-
da taxpuba ycyad OunaH TabuaT KOHYHJapuaaH OWUpH —
MOJAJA MacCacCUHHHT CaKJaHWIl KOHYHUHH Kadur 37AH. By
MHKAOD aHaJM3UHUHF acocH O6Yyaub, Gapua canjap yuyH
MYyXHM axamusiTra 3ra 6yaau. M. B. JloMoHOoCOB KHMEBHH
aHa/aHM3 Ba H3AaHuW #AyasapuHu  winaab uuxkan. bynap
XO3HPTd BaKTAa XaM ¥3 MOXUATHHH HyKoTrany #yk. M. B. Jlo-
MOHOCOBHH aHAJHMTHK KMMEé coXaCuaard XuaMmaTjapHiaH, ra3
aHaJM3HHHHT aCOCHHW $ipaTHO, KPHUCTAJNNAPHHHHT UIAKJIH
6yiinya cudart aHaIM3UHK GaKapUIAa MUKPOCKOIIHH KyJaali
YHHHI 3HT MYXHM IOTyKJapH XHcoGuanaau. Kefinndaauk Oy
MHKDPOKPHCTANJIOCKONIHK aHaAH3ra acoc CoJIH, pepaKToMeTp
Ba Golika ac6obaapHu Joiuxanatra oau6 keaan. M. B. Jlo-
MOHOCOB ¥3 H3JIaHHLLIapH XaMAa aHAJHUTHK KHME TEeXHOJIOrHs-
CHAAIH U3JIaHHILIAD aCOCH/a KHAHHIaH HILJIaDHHH yMYyMJIalil-
Tupub auru «[lepebie OCHOBaHUA MeTa/JIyPrHH H PyAHbBIX 1es1»
(1703) kuToGuHu €3nn. By aHaauTHK KHME Ba MeTalayprus
XaMjlla MabjaH COXalapHHH DHBOXJAHHIUMIA KaTTd XHCCa
KYLIIH. : :

KuméBuit aHaNH3HHUHT aHUK YCY/VTAPHHH KYaaall, KynruHia
TabuHi MoJdanap TeXHOJNOrMK KapaéHHUHM KalTa WulIal,
MaxcysnoT TapkuGMHM aHWKJall Ba OWP Katop KUMEHHUHD
acoCHH KOHYHJapHHH Tonuul uMKoHuuu Gepan. A. JI. JlaBy-
asbe (1743—1794) xaBo, cyB Ba 6oiuKa MoaLanap TaPKHGHHH
aHHKJal Ba EHHIUHUHT KHCJOPOJ HAa3apHACHHM Kallld 3TAM.
AHanutik Mabiaymoriaapra acociauu6 1. Jaaston (1766—
1844) MoananapHUHT aTOM Ha3apUACHHU PHBOXKJAAHTUPAHM Ba
TapKHOHHHT AOUMUHIMK, Kappaad HuUcOaTaap KOHYHJAPHHH
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Kawd stau. XK. I'. I'eit-Jlioccak (1778—1850) Ba A. ABoraapo
(1776—1856) ra3 KoHyHJ1apuHH TapTHbra conauiap. AHaju-
THK KHME fHrHM ycyanap O6unad GoiiMAH, DHBOXJIAHAM Ba
KadtanaaH aHruiaanau. T. E. Jlosun (1756—1804) XVIII acp
oxupuia M. B. JIoMOHOCOB Fosi1apHHH KeHTaHTHPUO MHKpO-
KPHCTaJMJIOCKONHK aHa/AH3 — TY3JaDHH KPHCTaJJ HIaKJIJIapH-
ra Kapa6 cudat aHaau3 ycyauHu siparau. M. B. Ceseprux
(1765—1826) 3puTMa paHrM WHTEHCHBJMLHHH MOANA KOH-
ueHTpauHsacura OOFMHK O6ysraH KaJOpPUMETPHK aHaJIH3HH
takaud stau. K. JI. Tei-Jlioccak THUTpUMETpPHK aHa/u3
yCyauHH nunab yukaH. By ananu3 rpaBumeTpuK ycyaun 6uaan
6Hpra aHa/qHTHK KUMEHHMHT K/JACCHK aCOCHHH TAllKWJ KUJAH
Ba XO3MPrH BAKTra Kajap y ¥3 MOXUSITHHH CaKJab KeJMoKaa.

B. M. CeBepruHHHHT aHAJHTHK KUMEHUHT PUBOXKJAHHULIH-
ra KyuiraH 3Hr WMpPHK XHCCAcH, KUMEBHII aHa/lu3 coXxacuiaru
6up KaTop KyanaHManapu, allHUKCa aCoCH HIIapuaaH 6upu
«IIpo6HpHOE HCKYCCTBO WM PYKOBOACTBO K XHMHUECKOMY
HCIBITAHHIO METAJMJHUYECKHX PYJA W APYTHX HCKOMAeMbIX TeJ»
(1801) xucobaananu.

XVIII acp oxupu Ba XIX acp Gownapupa 6up Katop
onumaap: T. Y. Deprmau (1735—1784), JI. )K. Teuap
(1777—1857), K. K. Knayce (1796—1864) Ba GoluKajapHHHT
MeXHATJdPH 4COCHAA CHCTeMATHK cUdaT aHaJH3W SAPATHIAH.
By meroara acocaH Maxcyc cxema acocuga YMyMHH peareHT
TabCHPHAA 3PUTMafaH MabayMm OuUp Tpynna 3JeMeHTaapH
UYKTHPHJAH Ba Wy rpyfnagaH Xxap GUpP 3JeMeHT a/loXuia
anukaaHad. by nuu K. P. ®pesennyc (1818—1871) nuxos-
CcHra eTkasad, cHdat Ba MUKIOP AaHaJH3HAAH JapCidK
SAPaTid, WYyHUHTAEeK OHpUHYMY O6Yaub aHAJHUTHK KUME XKypHa-
JIMTZ acoC COJIIH.

Illy 6unan 6up Baktraa H. §1. Bepueanyc (1779—
1848) Ba lO. JIu6ux (1803—1873) nap ToMoHHAAH OPraHHK
O6upukma Tapkubunaru acocuit siementnap — C, H, N Ba
GolKa/JapHHd aHAAU3 KHJAHU yCYJAJapH PUBOXKJIAHTHDHIAH Ba
TAKOMHJJAWTHPHAAH. THTPUMETPHK aHAJIU3 ce3n/aapJ/u Aapa-
XKaja yca Oownaan Ba OyHra HoaoMeTpHsi, NepMaHraHo-
MeTpHUs yeyanapu Kywuany. 1859—1860 iunnapra P. B. ByH-
3en (1811—1899) Ba I'. P. Kupxrodp (1824-—-1887) myxum
SIHCHJIMKJAD ApaTAH. YJap CHeKTpasa aHajJu3HH TakIud
stauaap. KeliHHUaMUK y aHaJWTHK KUMEHHHT acocHi ycyada-
puian GupH 6Y/aK6 KoK Ba XO3UPrd BaKTra Kaaap y3JyKCcHu3
pHBOXKJIaHUO Kenmokia.

I. . Meunenees Ba H. A. MeHiuyTkuHaap Tawab6ycu
Gunan 1868 itun [Netep6ypr yHuBepcuteTH Kownaa Pyc kumé
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HKAMHUATH TalKWA 3TWAIM Ba y 1869 #Auagan Gowsiabd
¥3 JKypHa/auHu uukapa Gouwsanu. KuméBuil wamuit xamu-
ATHHHT TY3HJIHIIM XaM1a KYPHAJHHHT YHKADHJIHILH 3aMOHa-
BHA KHMEHH, XymJalaH AHANWUTHK KUMEHHHT YCHLINTa
camapaJju xucca Kyuiau.

H. C. Kypuako (1860—1941) sipatran «tapkub-xocca»
AMarpaMMacHiy ypranuiira 6aruuiianras acapu GU3anK-kumMeé
aHaJIM3H COXaCHHHHI Maxcyc GyauMn 6Vau6 Koaan. PU3HK-
KUME aHaJU3 ycyau Mypakkab cucTeMasapHHHT Tapku6Gu Ba
X0CcCaJapHHH, CHCTeMa XYCYCHSITH B4 MOAAAHHM KPHCTaMl €KH
HOH KYPHHHILAA aXpaTH6 onMacaaH TypuO, YHUHT TapKHOHHH
ypraHull, TOMKIN Ba aHWKJallra WMKOH Gepaau.

AHaNUTUK KHMEHUHT PHBOXKJIAHHLIKWAA OPTraHWK MOALANap
OuslaH XOCHJ KHJIHHTE@H MeTaJlsl KOMIJIEKCAH GHpHKMatapHH
ypranuill Karra Ba MYyXUM axamusitra sra 6yaau. bynaai
uanaHuwaap Harwxkacuaa JI. H.  Uyraes  (1873—
1922) 1905 finana HuKeb yuyH AHMETHJTJIHOKCHMHH PEaKTHB
cupaTtuia TaBcuAa STAH. JlHMeTHArIHOKCHM Y3HHHHT aHaJH-
THK XapaKTepUCTHKAcH O6uJaH XO3HPrH 3aMOH aHaJMUTHK
KHMECHAA 3HT MyXHM peakTHB 6V.ub.Koaau xamiaa AyHé
6yitnua UYyraes peakruBu jae6 TtaHuaau. OpraHuk pe-
4KTHBJApHH aHOpPraHuK aHanM3fnapiaa KYJJaHHJIHWH aHajd-
THKJ14p YY4yH OJAHHPOK Tauuw 3au. M. A. Habunckuit
(1856—1941) o-HuTpo3a~ PHadToriu KoOaJbT HOHH YUyH
peakTus cHbaruaa Takaud stau. Uarapu 1885 iua JI. A. Uy-
raep Oy coxafa MyTTacu/ H3JaHul1ap oanub Goprad 31H.
Opranuk peakTHBJAADHHHT KYJIAHWIHLIA AHAJHTHK KHME
HMKOHHAT/I1apHIH dHUa KeHraHTHPAM.

1903 iinn M. C. Llser (1872 1919) 3 xoccanapu GuniaH
Oup-Gupura saKHH MojajapHuHr agcopbuusi Ba Goiuka O6up
KaTop XyCyCHsiTJapura acociahub, xpomartorpauk aHaJjus
ycyau GuaaH yaapHH aXXpaTuiuHW Takaud 3TAH. YCyJdHHHT
YCTYHJUIH Ba aXaMMsTH YHH sipaTuidiuuiaH Oup Hewa
VH Huanap KefinHPOK GaxoslaHaM.

Keiunuaauk H. H. Beketos (1827 --1911) nunr Kuménui
peakilusiiapaa MyBoszaHaTt Ba K. M. TyawvGepr (1836 —
1902) xamaa 1. Baare (1833--1900) napuuur maccaaap
TabCHPH KOHYHH, AaHAAWTHK KHME Ha3apHsJapHHUHT PH-
BOXJaHUIIK Guaan Gorauk 6yaan. 1887 finan C. Appehu-
yCHUHT (1859--1927) 31eKTPOAUTHK AHCCOILUAAHHIL HA3apHsl-
CH BYXKYATa KeMHUIM aHaJMTHK KUMErap YUyH KHMEBHH
AYHanuiiuey  MuKAOpH#E  KuxaTaaH OollKapuiuia yHaad
camapajun Gdoiigananuiura WUMKoHWAT spatiu. Kunmésui
TePMOJHHAMHKA Oy HMKOHHSITHH OJLAMHPOK PHBOZKJIAHTHP-
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rad 3au. B. OctBaaba (1853—1932) 1894 #iuanapaa uon
sTuarad «HayuHble OCHOBBI aHaMUTHUECKOH XHUMHH B 3Je-
MEHTApHOM H3JI0)KeHHH» HOMJIH MOHOTpPadHACH XaM MyXHM
poJb YiHaau. AHANUTHK KHMEHHHT OKCHAMAHUIL-KAaATapHIHIL
yeyaaapura JI. B. TMucapxesckuit (1874—1938) Ba H. A.
[Hunos (1872—1930)napHUHT OKCHAMAHWIL KaBTapHIHILH
Kapa€HJapUHHHT 3JeKTPOH Ha3apusJjapura acoc CoJAH Ba
YHH PHBOXJAHHLIMA KaTTa XHcCa KYLULAH.

XX acpuuur 20- #unnapuaa H. B. Tepaax (1924) rakaud
3TraH rOMOJIOTHK YH3HKJAAp KYPTH YCyauHH Kyaaau Tydaitiu
MHKAOPHA 3MHCCHOH CMeKTpaJb-aHa/au3u Kalal TapaKkKHH
3Ta Gownanu. AiiHu ycys 6GyiiMya aHMUKIaHAéTraH 3JeMeHT
CHeKTpaJb YH3HKJApH aHaJWTHK CurHaj cudartupa Kabya
KUanHAd. 1945 fiunaa criekrpajdb YU3HKJAAP WHTCHCHBJHTHHH
yadaw yuyyH 34eKTpo¢oTOMeTp YCyJau KyAJaHuAAH. YHIaH
6Hp KaHua BaKT OJAUHPOK 3JeKTPOdOTOMETPHK Hysa Gunau
3PUTMAaHH YpraHuul Ba aHaJqu3 KUJIYBUH JeKTpodoToMeTpaAap
Kafita Kypu6 unkuaau. Ananranu GoToMeTp ycy/au ce3uaapiu
dapax<ajla PHBOXKJAHAM Ba XO3HPrH BaKTAa MYXHM amaJuit
axamusitra sra 6yaub Koaau. :

1925 #innpna §l. Teiposexuin (1890-—1967) noasiporpaduk
aHasus ycynauuu saparau. Uy ycya yuyn 1959 #innga Hoben
MyKodoTHra casosop 6yaau. Ly iiunnapra xpomarorpaduk,
paavokHméBHA Ba OuWp Karop OowiKa aHaju3 ycyJ/japH
PUBOXKJAH/JK Ba TakoMHANalWITHPUAAH. 1950 iinagan Goiunab
Yonw Takaug 3TraH aToM-abcopOUHOH CNEKTPOCKOMKK YCYJ
pHBOXKJaHa Oolaau.

Yayr Batan Ypyuiu fnsiapy aHaJduTHK KAMEHUHT YCHLIH,
pHBOXKJIAHHIIK acocad Myaodaa viapuHu 6axapuil 6GHjaH
6orauk O6yarad. By Bakraa H. A. TanasaeB merajn Ba
KOTHIUMAJIapHH KHPHHIHCH3 aHaJH3 YCyJHHU sipatau. AiiHu
ycyJ G6yHHua TeKWHpuaaéTraH HaMyHara GUp TOMYM KHCJI0Ta
TOMH3HWJ/IalH¥ Ba 3pHTMa aHaJHM3 KMJAUHaAW. Peaktus capdaa-
HUIIK Kyna o3 6yaub, yuia BakTia aHadu3 KapaéHujaru
PeaKkTHB Ba MaxcCyJoOT eTHLIMACJWrH YCYJHHHT MOXHATHHH
OLUMpanH.

MaMuit TexHuka  puBOXKJAHMLIK  HaTHXKAcuAa  SIHTH
CaHoaT TapMOKJapH ByXyAra Kenaad. AFfHHKca, aToM
SHEPrUsICHHH Y3JalUTHPHUII pakeTa KypPWJIMIIKM Ba KOCMHK
6a3acHHH YpraHuil, yHM KEeHraWTHPHLI, SIPUM YTKa3rHuaap
TeXHUKacCH, sIH'H MaTepuaJsjap Ba yJap KOMIIO3HLHSACHHH
OUHMIIl Ba XOKa30/1ap MyXuUM axaMmustra sra 6yaaau. Atpod-
MYXHTHH MyXoda3a KHJAHII Ba GOWKA 3KOJA0THsT COXAJlapHHH
Kv3aTuO GopHLIAa XaM Ce3WJapiu Aapakala aXxaMMusiTra sra
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6ynann. buokumé, MHKpOIIeMeHTIap POJNUHHU, YCUMAHK XaéTH
Ba FeH ypyuuiuHu ouub Oepuiunard OTyKJapHH KypcatMma#d
HI0X HYK.

Canoar, daH Ba XajlK Xy>KajJuK TapMOKJAPHHH PHBOXKJIA-
HHIIK aHAJHTUK KUMEHUHT TAKOMHJLIALITAH aHAJIH3 YCYIapH-
HY TONUWI, u3JaliHM Tanab Kuagd. Moasa Tapkubuaaru
107°.10"7 Ba yuaaH XaM 03 G6yJraH KOJAHKJAPHHHT
MUKAOPHHH aHHKJAab Gepuwr Ttanab kKuiuHaiu. Macanan,
pakKeTa TeXHMKacula MaTepuajjap TapkUOHAArd TabKHKJ/aH-
rau ne6 ataayuu (Cd, Pb Ba 6.) kywuamanap 107° % aau
KYIl 3Mac, aToM TeXHMKacHda Kypu/ama cudatHia HILJIaTHIa-
AMraH LHPKOHHI TapkuGuaaru raduuit mukiopu 0,01 % nan
KaM G6yauuIM, sipHM yTKasruu MaTepuasnapu sca 10 ~''%
OPTHK OV HLIK KepaK 3KaH. MabJyMKH, repMaHuil 3JIeMeHTH-
HUHT APHM YTKa3yBUaHJHK XoccasjapH, YHHHT IOKOPH To3a-
JUKAArH HYCXaCH OJIMHFaHAaH KeHuHrnHa OHaHO OJIMHAH.
LlupkoHuil caHoatna ¢oiinany mMatepuaa cudaruaa ApOKCH3
Ae6 xucobGaaHraH, UyHKH YHHHT Y3H Te3rdHa pajHOaKTHBIAA-
Hu6G KoJap, rapud Hasapuii xucobaalina acocaH OyHHHC
6yl MYMKHH 3Mac 6yJca xaM, KeHHHYaJuK aHUKJJAaHHILH-
ua HypJaHraH LUPKOH 3Mac, 6aJKH OAAHI LMPKOHHH Hyanolu
radHWil SKaHIUTH aHMKAaHAH. XO3UPTrH BaKTAa UHPKOHHHHU
radHui KylwiuaMacu3 axpaTtub ondiura ypraHuaan Ba aToM
caHoaTHAA caMmapaJji KY/JLI1aHHJIMOKIA.

Kynruna casoat tapmokaapuaa 107 %% Ba yHaaw o3
MHKAODHHHM aHUKJall ojaT TycHra Kupub KoJsau. UyHku uy
MHKAOpAard KyluuaManapiu GYJulUIM XaM MaxcynoT cugpatH
dapaxaCuHu KypcaTaauraH 6yau6 koaau, 6yHaai mypakkab
BasudanapHd Oaxkapulliga SIHTH TaKCHMJaAll Ba aHHKJALl
ycyJuiapu GuJlaH XaJ KHIMHAH. DKCTpaKLus, XpomaTorpadHk,
ONTHK Ba 3/MEKTPOKUMEBHH yCy/asap SHI MYyXHM aMmaJui
axamusirra sra 6yan6 kKosau. KellMHru BakT/apAa aToOM-
abcopOUHOH, CMEeKTPOCKOMHUsl, PeHTreH-¢JyopecueHlUHst Ba
pe3oHaHC, KHHEeTHK aHaau3 Ba 6Up KaTop 6oluKa ycyJaJaap Te3
cypbatiap OHJaH PUBOXKJIAHMOKAA. 3aMOHaBHH aHaAJWTHK
KUME SIHTH XucaaTtjapra sra 6yaub, y aH4ya Te3KOp, aHHK
aBTOMaTaalraH, MOJRaHU NapuanaMail Ba aXxpaTMai aHasu3
KWK Hyanapura yTub oM.

1.4. AHaJMTHK KHME ycyanaaph

AHanuTHK KWME ycyasapu TypJad KOHYH-KoHdaJjapra
acocaH Kyhuaaru cHHpaapra OYVJHHHULIKH MYyMKHH.
Ananu3dna KyanaHaguraH Mojaajap Maccacura GOFJIHK
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6yaran ycyanap Ouaan cund.aapra a)kpaTHUI XaMm MYMKHH.
Makpoycyana aHaau3 yuyn 0,1 v Ba yHAAH OPTHK MOAIA
Tanab KuauHaau, ipuMMuKpoycyagdapaa 0,1..000 r
MOAla, MHKpOyCYJaa 0,01..10—3 r mosna, yabTpa-
MHUKPoOoycyaaa 10— ®r monna Ba cybmukpoycyaaa
3ca 19 r raya Moaaa Kepak Gyaaan. Moida MHKIOpPH
10 ~3Ba yHAAH KaM 6y.JaraH ycyanapaaH 6H010THK-HaMyHanap
IOKOPH PAaAHOaKTHB, KYUJ/aH 3aXap./u lpenaparaap Ba xoKaso-
JapHu aHaau3 Kuaudwiga doinananunaad. by ycyaaapaa
aHaJu3 GaKapHILHHHT TeXHUKacH MypakkabJjaulaiu: aHaJu-
THK onepauHsuiaPDHH MaxCyC MaHHNYJAATOD Ba KYynuHua
MHKpoOCKon épaamuia oau6 Gopuiaiu.

AHanutuk KuMéla axKpaTull Ba aHUKJALl yCy/dJlapH
MaBXKyA. AXKpaTHIU YCYJHHWHI acocHit Basudacd aHaauara
XajJakuT OepyBUH KOMIIOHEHTJAPHH a)KpaTtHb OJHLI €KH
AHUKAAHYBYH KOMIIOHEHTHH MHKAOPHH KHXAT1aH aHHKJall-
raua ApPOKJHM LIaKAra yTkasuwaaH ubopat. JlekHH KynuHua
Kepak/JH KOMIIOHEHT a)XpaTtub oJuHMAal, TYFpHAAH-TYFpH
HaMyHajaH Tonuaaad. bab3nm Xxodnapia, axpaTHll Ba
aHWKJall ycyJJlapu ¥3apo wWyHYaauK MycTaxkam OofjaHraH-
JIUTK yuyH, yaap 6up OyTyH yCyJHH TallKHA Kuiaiu. [asau
XxpoMmartorpadus OyHaaH ycyaaap BakWIH XHcoOJaHalH.
Xpomarorpadusinall xapaéHuia apanaliMa KOMIIOHEHT.1apra
aXpaTuaajn Ba YHMHr MUKIOpPH aHHKJaHaau. Dbynpah
ycyanapuu 6ab3ad rubpupganum Ae6 xam artanaajd, 6yHaa
axparull Ba AaHUHKJAUIHM y3ura xoc OOFJIaHHILJIADHHU
Kypcatu6 YTHll Kepak.

Moana acocunu udoaasoBuH XyCycHATHra Kapab yHuHT
MHKJOPHHHY aHUKJIALUHK CHH(IApra aXkpaTHll MYMKHH. Arap
YYKMa Maccacu yJsi4aHca yHH TpaBUMETPHK, arap 3purma
PAHTMHHHT HMHTEHCHBJIUCY aHHKJAHCA POTOMETPHK EKH
citektpodoTomMeTpuk, arap IIOK karraauru 6yinua
6ysica noTeHUHOMETPHUK yCyl AeHnAaH.

Kynunua anukaaur ycyianapin KHMEBHH Ba GU3HK-
KHMEéB Yl Ba 6ab3at PU3UKaBHI aHAMH3 yCY/IUra axXparTH-
Jajin. KuME@Bnit éku KNacCHK aHaNN3 yCyaura rpaBUMeTPHUK Ba
THTPUMETPUK aHaJgu3daap kKupaiu. PudukaBull Ba (PU3MK-
KHMEBHl aHaIU3 yCyaTapHAa MOAJAHHHT 3MHCCHOH CIIEKTPO-
CKONMsicH1a CleKTPajb UYWU3UKJIApAeK HHTEHCHBJHWTH, [10.5-
porpadusina 11n¢)dpy3ﬂanraﬁ TOK KATTaJurH Ba 601uKaﬂap
Ky3aTuiaan xamaa yadanaid. Pu3Mk-KMMEBUH aHaau3
YCYJAJApPUHHHT  Xap Xua O6yaulin MaTepusi XapakaTH Ba
MOAJAHUHT Typau wakaga 6y.aa onuilinaaiup.

AHaNUTHK yCyanaapHuHT Gollka CHHJIAPH XaM MaBXKyil-
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anp. Bbab3an cundnapra axparuiiga MoAdaHUHT GYyTyH GHD
CHHGHUHH aHHKJAWIFa TYFPH KelaJlu: MeTa/llap aHaJu3H, ra3
Ba CYBHHHT  aHa/NW3M, CHJIMKaT/]ap aHajlH3H, OpraHuk Ou-
pPHKMaJlapHUHT 3JeMeHTAap aHaJu3H Ba XoKa3o. KymuHua
4HAJM3HUHT HOMH YHMHF HyHaJull MaKcajAuHH Gearunaiiau:
cyn viW 6yiMua asanau3, uiwnab yukapuw 6yiiuua aHagaus,
ap6uTpa’k aHaau3sap Ba Xoka3soJap. Uy kabu ssHa aHaNHTHK
KHMEHUHT Maxcyc 6yaumaapu 6Yaub, yaap ¢asaBuil aHauus,
YHHUHI Ba3udacu, reTeporeH CHCTEMaHUHF alipuM ¢a3aHH €KH
O6yTyH OMp MOLLAHUHT aHa/U3 Ba3H(pacu HaMyHalaru MabjayM
6Up KUMEBHII OUDUKMAaHH, MacajlaH OKCHAJAPHH aHHKJ/alIra
acocnaHraH 6yaaan. Xo3upru 3aMoH aHaJlUTHK KUME ycydaa-
pHra OINTHK, 3.JeKTpuK Ba Oolika YyauyoB ac6Gobaapu, wy
KyMJajaH, aBToMaT-yCKyHagaap (TypJd aHaJu3 KHIYBUH,
THTPJOBYM Ba LIy Kabujaap) Xxamaa OollkapyB4H anna-
paTaapHu KyJaJjall xapakTepau XucobsaHanu. Kumésuii
aHa/nH3Jap/a MaTeMaTHK yCyapHH Kyaaall xam ce3uaapJu
MUKécRa YCMOKAa. AHAJM3HU CTaHAapTJall Ba YHH(DHUKALHA-
Jatl ycyJJapH, yJapHi KOHYHJIAalTHPHULI XaM KaTTa dXaMH-
ATra sra. JHr aHUK HMoHYAH ycyanapHd teruinnn FOCT, TY,
HHCTPYKHUHUSA Ba OollIKa Maxcy/aoT €KW MaTepHal CHQaTHHH
KypcaTyBuH, OeJru/oBYH MaxcyC Xy»K»KaTJap acoCHAA CTaH-
naptyab Gepull KaTTa axaMHsiTra sra 6yJjaanu.

1.5. Adanutuk kumé Ba JI. H. MeHaenees naBpHii KOHYHH

. H. Menaenees kauigp 3TraH RaBpHil KOHYH 3Je-
MEHT/JIaPHHUHT HHCOUI aTOM MAaccacH, Xxoccaliapu Ba yJAapHUHT
6upHKManapu acocula, aHaAJWTHK KHMEé ycyanapu épaamuia
ouusraH 3a4. AHHH KOHYH OGab3d OGUp XaaH TolMuAMarat
371EeMeHT/Iap yAapHUHT GUPUKMaJapuHH a)XpaTuw, 6y ull Ba
aHWKJAll XaMAa KynruHa KHMEBHH aHaJMTHK Ba Ooluka
MacaJjajapHH euuil XoJapHHH onauHAaH Gearnna6 Geprad.
Typau HaTuKkanapra acoca oMHraH GoLIKA aHAJNH3 HATHKaE-
napu acocuaa MeHaeneeB TOMOHHWAAH SIPATHTAH 3JleMEHTIap
AaBpHH CHCTeMacd ce3uwJapau Aapa)kala TYJAHPHALH Ba
Ty3aTH/AH.

I'. Mosau (1887 —1915) nuwnapu, naBpuit KOHYH aCOCHAA aTOM MaccacH
aMac, GaJku TapTh6 HOMepPHra TeHr OYaraH 3JeMeHT sLAPOCHAarH myc6at
3apsia xucobaaHuwuHu Kypcatanu. Jlaepuil KoHyn acocuaa Ba I'. Mosau
HLWJIAPH XajdH Kaild ITHIMAraH sJeMeHT MacajajapHHH  Xan KHAIH.
Macanan, BoA0OpOA Ba rennH €Ky HaTpHit BA Maruuil OpajinFuAa sitHTH 3J1eMeHT
GyauLUI MYMKUH 3MACIHTH aHUKJAAHAM. [JaBpuil KOHYHHHHF Katud 3THANILH
BA YHHUHT KeHHHYAJMHK DHBOXKJAHHILH H3/J1aHYBUHAAPDHHU AHTU 3NE€MEHTIAPHH

Tonuwaariia Gakar y3ok Ba ¢oiinacH 6yamarad XxypyxJaapaaH KyTKapa,
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6ajJKH TONW/AMAaral StHTH 3JeMEHTJap COHMHM Ba JaBPHH CHCTEMACHAATH
TapTH6 HOMepHHHU TOMHUIIra UMKOH Gepau. JlekuH TapTu6 HOMepH XaKuaaru
GuauM 31eMeHTHH AaBpUH CHCTeMalalH MabJyM TypyXxra >KoHJauira acoc
6yna oamaiian. By wmacala aToM TY3WIHILHHHHT 3JIEKTPOH Ha3apuscH
épramMuaa xan KuiuHiu. Dy HasapusiHuHT KYaJaHHWK, MacaiaH, XaJd
TOMHAMAraH 72- HoMepJH 3JeMeHT, JlaHTaHouAap 3Mac, 6aJjkKu LHDKOHMI
aHaJjiorn O6yauniuy Kepak 34d. XaKMKartiaH Xam 72- snemeHT (radHuii) y3ok
BaKT HaTHXAaCu3 H3JaHTaH JaHTaHouAMapAaH 3Mac, Gaaku 1923 iua
UHPKOHHHA OHpuKMacuaaH ronuarad. Jlaspuii KoHyH Kautd stuaranaan 70 iua
KeHHH XaM 3JeMeHTaap XalBajauaa ypanraua 43,61,85 Ba 87 Homepau 1ypr
KaTak 6yw TypraH. By snemenTnap — TexHeuu#l, npomeTni, acraTtuit Ba
dpaHUHiAIap PALHOKHMEBUR yCyaJIaPHH Y3JAIUTHPHIATaHRAH KEeHHH TOMUILH.
AflHH 3JeMeHTIAPHMHT MHKpPOMHKAOpAa axpatuadwid, . V. Mengenees
37eMeHT/1ap AaBPHi CHCTeMacCHAard TYTraH ypHura Kapab ysapra TerHuuiu
KHUMEBHH aHAJUTHK XOCCalapH OJAHHIAH 6alIopaT KHINHIH.

Xo03upru BakTAa AaBpHi cUcTeMa OYiiMua 3neMeHTJap Ba
yJlapHUHT OHPUKMAJApPUHHHHI XOCCaJapHHH Y3rapTHPHIL aco-
CHAa KyN COHJM KOHYHHATJAaAp Kapop Tonad. By kucsora —
acocJy, OKCHAJaHHUI-KANTapUJHIl Ba 60IIKa KYIITHHA aHa/lH-
THK KUMEé axamusaTHra sra 6ysran xoccanapiaup. Macanan,
BePTHKaJ KaToplaru OKCHAJAPHHHT IOKOPHAAH nacTtra Kapab
OPTHIUMHUHT  acoCHMil  XapaKTepd aHHK  KypcaTWJrad.
. HW. MeHneneeB naBpHH KOHYHH, MacaljaH, KOMIIEKC
OGupHKMasap GapKapopJurd XaKuia Xyaa KaTTa Mably-
MOTJIaPHH CHCTeMAJALUTHPHILCA, SIHFTH KOMIWIEKC/IAPHHUHT
Gopaury Ba yJapHUHT 6GapKapopJurHHM 6axoJqalira HMKOH
6epanu.

I. H. MenpeneeBHnHr KypcaTvlunya 3/eMEHT Ba yJap XoccalapHHH
HadakaT TYJAHPHATAH TypyxAa €Kd AaBpRarkHa 3sMac, Gajiku AuaroHan
6yiinya xapakaT Kuaranga yxwawauk Gopaurd tonuain. A. E. depcman,
NaBpuit cucTema 6§iiMua YHr TOMOHra Kapa6 ropu3oHTan XapakaT KHJAHHCA,
HOHJIAp palMyCH KaMmasiH Ba IOKOPHAaH NacTra Kapab kynasad, y xoana
AHaroHaaap TaxMHHaH OHP XHJA KaTTaNHKAATH, aMMO TYPJH BaJeHTIH
HOHJMApHH OGupukTHpaan, Ae6 €3aau. llynra acocan, aHaroHaanapia
yupadauran wuousap GuUPHKMaJaH OHP-GUPUHHHT YPHHHHM aIMaLITHPHIUH
MYMKHH, feraH xyjaocara keann. By xy/noca anajinTuk xumé yuyu, aitHuKCa
YYKHLI Ba KDHCTAMVIAaHMW MACalaNaDHHK Xal KuAMlWAa XKyIia MyXum
axamunrra sra. Macanan, En? (non paanycu 0,124 am) BaSO, 6unan (6apuit
HOHW paaunycn 0,143 um) uykMHAMCHAaH Ba GyH1aH eBpONUiAHHM a)KpaTHO
OHUIAA KYANAaHHIL MyMKHHJINIH aHUKAaHAH. [laBpuil cucTeMa Mapka3niard
ssementaapun M. I1. Anumapun ypranub, XakukaTiaH XaM aHaJgoraap
¢axatruna ropusonrtannarn Zr—Nb—Mo éku Hf—Ta—W napaa kysa-
TWaMan, Oanku’ aAuaronaa 6Viinua Ti—Nb—W jga xaM Ky3aTHJHIUHHH
KypcaTu6 Gepan. DNeMeHTIaPHHHT aHAMUTHK KHME XOCCAAaPUHUHT Y XILALIJIH-
FHHHA MaHpui Ba Myc6aT ToMoHJapH XaM 6yaaau. Bupukmanaru xoccanapu
6yiivua O6up-Gupura sikHH OYJiraH 3JeMEHTJNAPHH aHWKJawW aHaAHTHKA
COXAacCHHWHT MypaKKka6 Basudacn xucobiavaau. By, aliHan yl1apHH aHaNHTHK
KHME XYCYCHATNAPHHHHI SIKHHJAWTHAaH Gyaamu. Macaaau, cnextpodoro-
MEeTPHK yCyJla HHOOHIHKH THOUHAHUT GuaaH avuknaiira Mo, W, Ti Ba 6ouika
eMeHTNIap XaaaKHT Gepca, yHH BOAOPOA NEPOKCHA Gutan aHukJauiaa sca Ti
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Ba W xahakut Gepaan. AHa.u3 yuyn GyHaall apanaliMajapiHHT xoccaapH-
fa yHua KatTa ¢apK KuaMmaHiudraH MoajanapiaH oifanaHnaanu.

[laspuil cHCTeMaHHHT KYLIHH KaTopJapuia 3JeMeHT/ap-
HUHT aHaAJHTHK-KHMEBHUI Xoccajapuaa VXiallauK OGYJHLIH
SIHTM aHalu3 YCYJMHH TOMMII Ba HULIA6 YHKHUIUrA HMKOH
6epanun. Macanad, MO (V) rTuounaHaT O6u/laH paHIJIH
peakuus Gepuiun MabiayM 3au. daspuil cucremanarn Nb(V)
KYIIHY 31eMeHT Kabu TuolidaHaT OuaaH 6GupuKMa GepHIIHHH
KyTHII MyMKHH 3Ad. Taxpuba #yau OyHH oOKJIalH Ba
THOLMAHAT yCyau OuiaaH HuoOHiHM (POTOMETPHK aHUKJALI
ycyan uinab 4MKHALH. By yCya Xo3upru gaBpia XaM KeHT
KyJananuamokaa. llyHra yximair MuconnapHu TaHTaad Ba
NPOTAKTHHHH XaMAa KynruHa 6oliKa 3JeMeHTaapAa yupaTuil
MyMKHH. [laBpuii KoHyHra 6MHOAaH LIyHra yxiuall xoccaJjap,
(pakaTruHa ~ allHaH KHCJAOT@-acoCHH OHPHKHILH, KOMIJIEKC
XOCHJ KHJAuLI, 4YKTHPHW Ba XOKa3oJapla HaMoéH 6y.amai,
6askuH KHMEBHH-aHAJWTHK axaMuATra 3ra OyJarad »xapa-
€HJapaa xam HaMOéH 6Vaau. YJapHUHT TYypJH 3pUTYBUHJAP
6unaH 3KCTpaKUHSIIaHHIIM, XpoMmaTorpadHkK KoOJOHKaJapia
Oy/uILN aXaMUATAH XHcobJaaHadH.

Xo3upru 3amoH (aHuga MyXuMm axamuarra sra 6yiaran
TPaHCypaH 3/ieMeHT/IapHHH CHHTE3 KHJIHIL Ba YHHHT XOCcasia-
PHHH Yprasuul coxanaphia Xam aHaHTHK KHME Y3HHHHT
KarTa xuccacHHH Kywad. TpaHcypaH 3JeMeHTJapHHHHT
KHMEBHI XoccalapuHu oJauMHAaH adTu6 Oepuil, AaBpHH
CHCTEMaHHMHI 3CKH CHCTeMacHra HucOaTaH aH4a Mypakkab
6ynau. YyHKH sIHTM 3JeMeHTNapHK TypyXxJaapra TakCuMJIaHu-
WK XaKHAa Xed KaHaall MabayMoT HYK 34H. KefinHuasuk
AHajla uykypJaaiwau, 6yHra cabab, TpaHcypaH 3JeMeHT.ap
CHHTE3Wrauya TOpHi, NPOTAKTHHHI Ba ypaHaap [AaBpHH
cucremanu IV, V Ba VI rypyxnapura raduuil, Tauran Ba
BoibpaM kupap 3au. Jactmabku OUPUHUH TpaHCypaH
3jieMeHTH Ne 93 peHHAHHHT aHaJorH KaTtopura KHPHTHIHUILIH,
xaTo HatuxKara oau6 keanu. Hearyuuin (Ne 93) Ba naytoHuit
(Ne 94) napuuHr KuUMEBHH xoccajapH, yJapHH peHHH Ba
ocMHiira 3mac, 6aJjKu ypaHra SIKHHIMCHHH KypcaTaau.
TpaHcypan 3neMeHT/IapH JAHTAHOMAJIAD AHAJIOTH SKaHJHIH
ucboTNanad, YyHKH yaap 5F kaBaT GuaH Tyaaupuiarad Ba
6unobapun . M. MeHaeneeB naBpuii cucTeMacCH eTTHHUH Ba
" OATHHYW TypyX 3JeMeHTNapHHHHT Ty3uauild, Oup-6upura
yxwaian. Taptu6 Homepn 90—103 Gyaran akTuHoMAsAp
58—71 HoMmepau JNaHTAHOWANADAAH KeHHH JKOHJalITaH.
AKTHHOHWA Ba JaHTaHOWAJAP Y3apo YXIUALUJIHIH HOH aJMaulu-
HRII Xoccasapu G6Yitnua XKyaa XxaM sikkosa1 udoaananaiu. yu
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BaJIeHT/IM aKTHHOHJ Ba JaHTaHOMANApHM XpomaTorpaduk
Genrunapu aiiHaH yxwaw 3au. MoH aaMawiuHHW ycy/aH Ba
MabJyM KOHYHHAT épAaMuia 6apya TPaHC KIOPH aKTHHOWAJA-
py TomuaaH. AHa Wy ycysa acocuia xammacu 6yau6 17 atom
cuHTe3 KuauHrad 101- MenaeneBuil 3JleMeHTHHY TOMHLI Ba Wy
acocHja yHUHF KHMEBHH TaOuaTHHH TacAHKJall aHTHKA
XxHcobnaHaaH. AKTHHOHJ Ba TAHTAHOM/ XOCCANapH YX1IaLIH-
IH 3KCTpakuus, 6upranawub uyxkuw Ba 6ab3u O6up GollKa
XKapaéHaapaa xam HaMoéH 6ynann. JlaHTaHouapHy axpa-
THIUTA MYJXKaJJlaHraH 3KCTPAaKUUSA YCYJH aKTHHOMAJapHH
a)KpaTHL OJULUTA XaM SIPOKJH OYaH6 YHMKAH.

AnanuTHK ycy/asapra acocqaHraH Xycycusitiap G-
aau 1. M. MeHpesneeB naBpuil cucTeMacHaard 3J1eMeHT ypHHUTa
Kapa6 xam Ooulika KynruHa xoccajap HaMOéH KHJHHIH.
Fapuann pnaBpuit cucrema, HediTpan aToMJap XoccanapH
acocuaa TysunradH Oyaca xaM, y Mypakkab cucremasnapra,
)KyMJIaJlaH KYIl aTOMJap Ba 3pUTMaAaru KOMIJIEKC HOHJaD Ba
rasjap, TypJu arperat XoJaTAard KOOpAHHalMsiIaHCaH
GupukMasap Ba XoKa3oJapra XaM caMmapaju XucoGjaHalH.
AmMmo 6yHnan CHCTeMaJsap ydyyH aHaJMTHK Xoccajap OusiaH
AaBpHii KOHyH opacuiarh 6oFJaHMLI aHua MypakkaG xa-
pakTepra sra 6yaaau, alpuM Xoanapaa y Typau ¢u3uKaBHH
¢akropniap Ousnan HuKoOGnanaad. DyHpai dakropaapra
Xapopar, MyXHT Ba Gouika KuMEBUH coxanap Kupanu. llyun
TabKHAJMALI KepaKKH, KYMUHIAHK 3aeMeHT1ap (S, N, Mn, Cl, Br
Ba 6GolIKanaap) 3pHTMaja Xap Xun TapKUOJIH HOHMAPHH XOCHJ
KHlaau, Oy 3ca KYNMHYA aHAJUTHK XYCYCHSITJIAPHH AaBpU#
KOHYH GuaaH GoFnaliHy Kuliuniaawrupanu. lllyura kapamad,
NaBpUi KOHYH MaTepuajiapHd CHCTeMaJalljla siHrH aHajln3
yCyJ/UlapHHH W3Jallijla Ba yJapHUHI XoccaJjlapHHU OJAMHAall
alTHO GepHIUHHHT MycTaxkaM acocuucH 6Y/ub Koaau.

1.6. AHaNUTHK aHANM3HHHT YMYMUI CXeMacH

Hcraran auanusuu Gamapmuna KyAunaru acocud 6oc-
KHUNapHH KypcaTHw MymkuH: 1) Capasawl Ba HaMyHa/lapHu
ypTaua xoJira KeJTHPHII XaMJZa HaMyHa TOPTHMHHH OJIHLL;
2) sputuw, napuanau HamyHanapu; 3) Takcumiai (aHuKaa-
HyBUYM KOMIOHEHTHH aXXpaTHll) Ba KOHLEHTpJal (xoH-
UeHTpaUuUsICHHY oWwupHLl); 4) Muknopuuu yadaul; 5) AHaJlH3
HaTHXaCHHH XucobJaul.

By xonatsiap xap noum xam 6up ycyaaa KyJ1aHaBepMaii-
Ad. Aipum BakT/aapaa HaMyHalapHH 3PHTHII E€KH KOMIO-
HEHTJIapHH OJAMHAAH axpaTtdwl Ba Oyauw 3apyp 6yJaa-
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Bepmanau. byugalt Oockuusap macajaH, mertaanap Ba
KOTHILIMA/JAPHH 3IMHCCHOH CHEKTPOCKONUK &K 6ab3n Oup
pasHOMeTpUK yCyJJaapuia aHaJdH3 KWaMull BakKTHAA 3apyp
GyamMainu.

AHANUTUK AHUKJAAUHUHT yMyMHH CcXeMacura YCyJHH
TaHjaaur Ba aHaaW3 HYJAHHM acocaab Gepuur Kabu 6oc-
KHYJapHH KHPHTHILIFE XaM amaJj Kuidll Kepak Oyaanu.
Ammo, 6up-Gupura Moc Keamalauran kynruina tanabaap 6y
Maca/jajapHd yMyMJAIITHPUO XaJ ~ KHJAMI HMMKOHHMATHIA
TYCKHH/AUK KHJIaAH. AHaIH3 yCy/NHHH TaHJall Kyn xoJapia
HaMyHallard aHUKJaHYBUH KOMIMOHEHTHU TaXMHHHHA MHKAOPH
Xamja yHAaaru KoJdAnKKa O6ofauk 6yaaau. Ly 6unan Gupra
aHUKJalUfary XaTOJMKHWHI KaTTaJuryd, aHaiaus Oaxkapulu
Te3JIHTH (BaKTH) KepaKld YyCKyHajJapHWUHTr Oyauwid Ba O6up
KaTtop 6owka dakTopaapHu Xxam Xucobra ogauuira GOFIHK
6y/1anu. )

YeynnapHu Tanaall aHaJH3HUHT aHHKJAKK Tajabu, 6axa-
PHIL TE3/INTH Ba TeXaMKOpPJuKKa 3bTHO60p Oepuul Kepak.

HamyHaHu ypraua xoara Keatupuin Ba TOPTHG oawul.
Kynunua wwna6 unkapuur mMyaccacanapuiaa KuUMEBHEA aHa-
JM3ra  KeNTHDHJIraH XOM  ali€HH, Macasak, Kanaaiaup
MabaaHsap, KyWwuM4a MaTepuaJsiap, HHIFH Ba XOKa30/1apHH
ypTada TapkuOJH X0/ITa KeJTUPUIL Tadaab KUAHHAAW. AHauiu3
yuyH JabopaTopusira KeJTHPHJraH HaMyHa XaKHKaTaH Xam
aHaJIM3 KWJIMHYBUH MaTepHaJHHHT ypTauya TapKUOWHH Kaiil
KHJA[MraH WWOoHYIH OYnuIM KepaK. AHaJu3 Kenr mabHOAA
(dakaT aHaJ/H3ra oJHHraH Mojada TapkuOWUHM, s'TbHH HaMyHa-
HUHT Gowaaufruy Ty6 MOXHATHMHM Ba TapKMOHHK TallKHJI
KHJATAH TpaMMmJjap MHKA0PH €KH rpaMM YJYLWHHH KypcaTaiu.
lascumoHn éku cyloK MogianapaaH aHa lyH1al HaMyHa O/l
3ca HHcOaTaH KHHHH 3Mac, YYHKH yJaap olaT/a roMoreH Xojaa
O6ysnaan. AHHMKCaA, aHalM3 KMJAMHYBUM MaTepHaad KaTTHK
Xonaa, HUpWK Oyiakrap €ku Xxap XuJa KaTTalukia OyJca,
y Xosia 6yHaail onepauusiiapHy Gaxkapdil aHda Mypakkal
6ysnaau. bBynmalt karra XaXmaaru aHalu3 KUJIHHYBYH
HaMyHajlaH HUIOHYIH HaMyHa oOJdul y4yH HYJa Ky#uaras
XaTOMIMKHM 3SHI 03 MUKAOPTa KeJTHPHIUTa MYyJsKajjgaHran
yeyanap wuwaab unkapuaraH. By ycyanap kKonyn O6yHnua
maxcyc aHaauTHK ['OCTra éku HaMyHa onMIL yUuYH ajoxuia
KypcaTMaHd ¥3 uuura ogaad. DyHaaii Marepuannapian
HLIOHWIH HaMyHa OJIMILHUHI KeHr Tapka.araH Hyaaapuaan
6upu O6up xua Tapkubaud MOAAEaHM AHAJH3 KHIHHYBYH
MaTePUANHHHF TYpPJaH y3ayKcu3 Taptubaa ojull XucolbJsaHaM.

JlabopaTopusira KeATHPUJATAH HLIOHYJIH HaMyHa HUc6aTaH
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KarTa Maccara sra 6yaaad. YW MaxcyC TerHpMoH/ia €Ku
Oouika Ay OuaaH MalaanaHaad, XaMla KBaAapTOBAaHUA
ycyau OusaH HaMmMyHa oJyBuYM aBToMaTAaH ¢QolaanaHub
ypraua HamyHa oaunazu. HaMyHaHu capajaill BakTuAa YHH
KBaapaT XoJuAa €dugaaM Ba AHAroHadb KYPHHUILAA TYpT
yubypuakka OVauHanu. Hkkurta Kapama-KapuiM TOMOHH
Tau1ab obopuaaiu, 6oilka HKKH 6yaru aca 6upialITupuIa-
A, mMaiianaHaaM Ba KaltalaH KBajapaT XoJra, si’bHH TYPT
KHcMra Oy/auHaAM Ba MKKH KapaMma-Kaplld TOMOHM Talunab
wGopuaagn. Llynna#i kunau6, marepualHHHT KYPHHHILWra
Kapa6 6up Heuya VH rpammiaaH | KujorpaMmmraua Gy.araH
YpTadya HaMyHa MaliaajaHany, JaHand Ba oF3u windau
3HY MAMWTA coMrHaad. HaMyHaHu avanu3ra onuilgaH onaHH
yHH GUD KHCMU araT XOBoHYajJa KaiTa Maliiananaau. Meradn
XOJJaru HycxalaH HaMyHa OJMlUAa YHAAH CTAHOKAA YH €KH
KMDHH/IH XOCHJ KHJIHHAAH Ba X0Ka30. AHa/1u3 OJUILIHUHT AHA
6oiuka ycyaaapu xam 6op.

Ypraua HamyHa onuuira anoxuaa axamuaT Gepulll Kepak,
arap yaap rtacoauduit Tapkubau HamyHanaH ubopart Gyaca,
y Xoala aHaJdu3 HaTuXacH ¥y3 KuHMaTtuHH ¥HYKoTaaM.
B. ®. lNuanebpana, I'. 3. Jlennananu «AHOpraHdkK aHaaus
6yfivua amannii Kyasauma» ¢yHaaMeHTaad KHToOH Ba
6olIKaNapHHHT  TacOUKJaHHIIM4Ya aHaJd3ra OJIMHAJAUraH
Moana HycxacH 6ab3aH aHaau3Hu b6axkapulura Hucb6ataH 3HT
MyXHM ollepauust xucobaanaiu. MacanaH, 60lWJaHFHY XOM-
aleé KOMMOHEHTH XaKHAa HOTYFPH Eku TYAHK OGyaMaras
ax60opoT HaMyHaHH HOTYFPH oOJHI XHCOOUra OJHHTAH
HaTH>KaJjap XaTo TeXHOJIOrHK XkKapaéHaap GHPMyHUa KHAHHUH-
JHKJAAD TYFAHPHILH MYMKHH.

Taiiépnanran ypraua HycxanaH ofaTaa aHaJMTHK Tapo3H-
la aHaJH3 Y4yH aHUK TOPTHUM OJHHAAH. YHHHT YUyH
HaMyHalarn aHUKJaHYBUM MOJAA MHKIOPH Ba MHKAODHH
aHa/Ju3ra KyJJlaHuNaAuraH yCyJHHHT XaM XapaKTepHHH
XxHco6ra onuu Kepak. )Kapaéu macanaH, rpaBUMeTPUK yCYyJIAa
6axapuil KepakK 6yJica, aHaJu3ra OJMHAQMraH HaMyHaHH
wyHaad xucobnall KepakKKH, UVFIaTHIAraH 4ykKMa MaccacH
0,05..0,3 r opaauruna 6yacud. Maccacu Kamairtupuica,
TOPTHW BaKruaa #yJa KYHWIradH HHCOMH XaToJiMK Xam
ce3auJapJsu MUKEcCAa OpTaau, HyKMa MaCCaCHHHHI KaTTa
6yauwinHn xucobra oJMHMaca, aHajdu3HH 0axkKapuil BaKTH
uy3uaMWKY MyMKWH. Talép/aHraH aHalMTHK HaTHXKanapHH
Kall KHJAKWAA TOPTHM MaccacH €KM oAaTila YHH XHcob.ali
iyau kypcatunanu. Onartaa, XaBoaa KypuUTHAraH, THIPOCKO-
NMHK 6YyiMaral HaMyHa/sapHU TOPTHLI YHYANHK IXTHETKOPJIHK-
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HH tanab kuamangu. TopTulu BakTHAA MoAjda THTPOCKOMHUK
6yJca, HaMyHaHu OJHUI Yopasiapu aHAJHTHK €3yBaapia Kaha
KHJIHHALH.

HamyHaHnu napuanaw (ouyww), sputuin. bBynaaft onepa-
uuAHy Oa)kapuulga HamyHaHuHr Gapua KoMIOHEeHTJapHHH
3pMTMa XOJHra alJaHTHpUlUra XxapakaT KHJIuHald Ba
KH3AHPHULI €KH 3pUTHIL GUiaH OOFNUK OyJraH onepauusnapia
YHUHT AVKoauuwura #ya Kyimacauk Kepak. KaTtuk moana
TOPTHMHHH 3PHTHIN YUYH KYNIHHYA KyM €KH CyB XaMMOMH/a
KM3AUpHII H#Ynu OuaaH MHHepas KUcjaoTalapAa vijaHamgu.
KynuHua kuenoraaap apanawiMaci, mMacaJgaH, 11041410 apoFH
(KOHLLleHTPJ1aHTaH HUTPAT Ba XJOPHA KHCJ0Tanap apaJjauima-
CH) €KM KHCJOTaHH OKCHAJ0BUM OGuaaH (BOAOPOJ MEePOKCHI,
6pom) €ku (KaMAaH-KaM) KHCJAOTaJapHH KalTapyBuuaap
6unaHn apanalimacu Kyanauunaau. Arap HamyHaaaru acocui
KOMIIOHEHT/1ap TaXMHHAH Mab/ayM 6YJca, spuTyBuu Taiépaatu
oconnawaan. Kynunwauk cyabbuany mabaaHaap XJ0pPHA
KHCI0TaAa KH3AMpHI OujaH uvwjianajad, CYHr HUTparT Ba
XJOPH KHCJIOTAaH siHa SIHFH nopuusi Kyuniaaau. Hamynauu
napuadallHy cyab}aT KUcaoTana HCHTHLD OUIAH TyraTH/IaiH.
Matbaan Tapkubunaru K¥prolnH, Muc Ba 60lIKa MeTalIapHH
aHuKJalaa wy yeyaaan doigaianuaanu. Arapaa oaTHHTY-
TypPT aHuKJaHWWM Kepak 6y/aca, y Xosana HaMyHa TyTOBYH
HUTPAT KHcaoTa GuiaH, aiipum Bakraa cyabduHH cyibpatra-
4ya OKCHAJNALW ydyH 6pom Kywub uuintaHaau. bynaa oatuury-
TYPTHH BoAOpoOL CyJabdua Xon1a AYKoAuKura Hysa Ky AMacaik
Kepak.

- CypbMma, apceH, repMmaHuit Ba 6Gouika 6Gab3u 6uUp 3de-
MEHTJIAPHH aHHKJAlAa HAMYHAHH JacTJa0bKU XJOPHA KHCJO-
Ta OHJaH HILAWAAH BO3 Keudlll Kepak, yMyMaH XJOpul
KHCJIOTAIH 3PUTMaHH MCUTHIL Kepak 3Mac. Arap Oy 3ne-
MEHTJapHH HCHTMacAaH 6aapHiu MyMKHH 6y/amaca, y xonaa
TEeCKAPH COBHTFHY OPKaJH XJOPHAJAD YUYBUAHJAHTHHHHT OJH
OJIMHAaJAW Ba XaToJUKKa Ay KyAuamaiau.

IpuTHIIAA KHCJTOTasapHH KaHTapyBUMJIHK XOCCACHAAH
KaMaaH-kKam Qoinananuaaad. byHra xapakrtepan MHCOJ
KHIW6 nupodiosut MnQs Ba O6olliKa OKCHAJNAHTAH Mab-
LAHJIAPHH XJOPHA KUCH0Tana 3puTuil xucobaanaau. [lynnadi
BaKT/lapja MHPOJIO3UT TOPTHMHU 3PKHH XJOPHA axKpaaub
6yJaryHra Kaaap XJOpHiI KHCI0Ta GHAaH HIlJIaHad|.

Hamyuna tapku6uaa opraHnk MojnaJjap Ba 3HI aCOCHHCH
TaOGHHHA YHKHHAHIAPHUHT Oyl KYTHHUE aloprantK Moiaa-
Nap aHaAu3HHH KUHAHAAaWTHpagn. UyHkH opraHuk Moanafaap
aHUKJaHaéTrau nouMep GusaaH KOMIJIEKCAap XOCHJ KHAHUIN

21

www.ziyouz.com kutubxonasi



MYMKHH, OyJjap 3Ca UyKMa ByXKYAra KeJHIUHUra KapllHaHK
KypcaTuilin €ku O6olllKa aHANMTHK ycyJJap camapacHHH
KaMalTHpuwy MyMkuH. lllynaa#i knan6, avanu3ud oaub
GopHIl YYyH HaMyHajard OpraHdK »KuCMiaapHH OyTyHaai
napuadaatl Kepak O6yaaau. [lapuadaw «Kypyks ékn «Xya»
ycyJa opKa.an oaub Gopuaann. «KypyK» ycyara HamyHaHu
IOKOpH XapopaTjaru ras ajaHracuia, €kd mydesab neuuia,
HAaHCHMMOH TMeuaaH TOK/JIH KHCJA0pPOoAAa €KH KucHiraH «6om6a-
Aa» napuanauniap kupaau. «Xy.a» ycys GHJIaH HaAMyHa y30K
BAKTraua KOHIEHTPJAAHraH HUTPAT KHCJI0TA €KW HUTpar
KHCJIOTAHUHT cyab(aT kuciaora Guaal apajammMacy, 6ab3naa
OKCHAJIOBYM (XJ0paT, nepmaHraHat Ba Oowka)saap OGuaau
napuanaHasu.

Babiu 6up matepuannapuu, Macanat, TypJau TOF XKHHCIIA-
pH, ajaHrara udgamjau Ba XoKaso. Moaaanaptu napyanaiu
yuyH 3pHTYBuM O6uiaH Wuwaall etapaud Oyamadian. Byunai
XoJJlapia HaMyHaHH aHuKJalljga TYpJan 3pHTyBuHjap Guian
KH3AMPpHO CYIATHPUIALH. DPUTYBUMIAD cHdaTHla HILKOPHH
MeTaJqs GUpUKMaaapuH — yJaapHUHT KapOoHaTaapu, 6oparaa-
PH, MepoKcuAnapu Ba 6olukasdap (HUIKOPAH KH3AHPULI) €KH
ruapodocdaraap, nupocyabdariap Ba xokasonap (Kucjora-
JH  KH3JHPpULI)  HIuAaTHAaAd. Kusaupub cywaTupuiunia
044TAa, aHaJu3 KHJAHHYBYM MOAAA NapuasaHn® KynuH4a
KOMIIOHCHTSIAD XaBO KHCJIOPOAH GHaaH okcHAMaHaan xam. Ok-
CHANAW TABLCUPHHU KydyadTUpULI yuyH 6ab3aH yHra HuTpar-
Jap, xgaopataap €k 6GoliKa OKCUAJNOBYWJAp KYILHAALH.
Ku3aupub cylokaanTupuaranlad KeiuHr4 Macca cyBia €Ku
CYWJTHPH/ITAH MHHEpaJ KUCaoTalapia OCOHrHHa 3pHHALH.

OpPUTYBUMHM TaHJIaUl aHa/JU3 KHJIHHAAMIAH MOAJA TapKH-
6ura xam Gorauk. Cusaukar, pocdar Ba 6oliKa OKCHAJAHTAH
MHHepaJaJap ojartia, HaTpull KapOoHAT €KW HaTpUH, KaJuil
KapOoHat apaJailmanapu 6unad cywoardpuaasd. TaHranar,
HHoGaTaap éku KYNruHa GollKa oKCHANAPHH pocyabdartaap
GunaH CcyloATHPUJAAAW Ba X0Ka3o. Doluka 3puTyBuUM/aap Xam
Kyanannaaau. bab3ad KyprolHH oKCHAH €Ki KapOoHaTIapH,
acoC/d BHCMYT HUTpar, 6opaT KucjoTajapy OuJlaH Xam
CYIJITHPHII caMapaJsu HaThka Oepaau Ba xoka3do. Dab3una
HaMYH4aHH O4YHII YUYH Mypakkab ycyJaaapian xam do#njgadia-
HHUJI4H, JacTaal oAWHraH HamMyHaHH KU3AHpHW Hyau GuiaH
KHCJ0TA/H yeyJaila Hilidalaiu, CYHIpa 3puMail Koaral KoJaAaHK
TeTHUIIH 3PUTYBUH Guytanl KU3AHPHUO CYIOJATHPUJIALH.

Axparuw. AxXpaTuil ycyad aHHKAaHAAWTaH Ba XaAaKHT
GepyBuUM MoAda XocCcacH, XaMaa aHajH3 yuyyH, s'bHH
TPABHMETPHK, THTPUMETPUK €ku Oupop Oollka ycCyaIapHu
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TaHaawra xam GorauKk. AManuil vuunapaa Kumésuii, dhusuxa-
BHIl Ba PU3UK-KUMEBHH ycyasapaaHl poiaananub axkpaTtuaa-
au. Kumésufi ycyara Mmojna >5pyBUAHIHTHHUHT Xap XHJA
6ynuuura Kapab 4YKTHpHIU yCyiad, (HU3HKaBHHA ycyara —
xa#gaw, cybadmataaul, CYIOKJAAHTHPHLL, GU3UK-KHMEBHH
ycyJra — 3KCTpaKLus, HOH ajJMallHHHWIL, XpomaTorpadus Ba
6omka ycyanap kupaiad. KefiuHwanuk 6y ycyanap aHda
TYJAMKPOK KYPHO UHKHJIALH.

Muxgopuit yayam. Mukigopuii yiuawpa aHaJdHTHK
CHTHAJM UHTEHCHBJ HUTH, AbHU aHAJIN3 KUJIMHYBYH MOJJa
KOMIIOHEHT MMUKAOPH GWJaH YHUHT XOCCACHHH Y3apo GOF/IHK-
JMrd aHuknaHaau. [paBumMeTpuK aHa/n3fa aHAJWTHK CHMHAJ
HHTEHCHBJIMTH KYPHTHJIraH €éKH UYFJaTUIraH 4yKMa maccacy,
THTPUMETPHK aHaju3fa peakuusira capgaaHraH >3pHTMa
XaXMH, POTOMETPHK YCYJAa — SPHTMA PAHTUHHHT HHTEHCHB-
JIUTH, (ONTHK 3UUJMK) Ba XO0Ka3o xucobaaHaau. Hamyunanaru
KOMHOHEHT MHKAOpH TeHrsaMa 6VitMua xucobaaHalu.
BornaHuw TeHrnamacuaaH oJMHTaH HaTUXa OpKaJlu
HaMyHa/laru aHalH3 KWIHHYBYY 3JeMeHT MHKIOPH Kyiuaaru
TeHrnama 6yiinua yauaHanou:

P=f(c)

O6yuaa P— aHAaNWTHK CHTHAJ MHTEHCHBJIMIH; ¢ — KOHLEHTpa-
LHUs.

DyHKUHOHAN GOFJIMKHHUHI KYDHHUIIIM acoCaH aHaJHTHK
CHIHaJ XYCYCHSITH OusaH aHUKJaHaAH. BOFJIHKIHUK YH3HKIIK,
JorapuMJIH Ba X0Ka30 KYpHHHIIAPAA XaM OVJIHIIW MyMKHH.
Bornukank TeHrsamacu cudaruaa Hasapui  acocjaHras
HHCOGAT Ba 3MIIMPHK YCYAAd TOMMJITaH CHIHAJ HHTEHCHBJIHIH
6u1aH KOHUEHTpalUHs OpajJuFUAArd GOFIHKJANK HULIATHIHILH
MYMKHH.

Ananu3 HarwkaaapuHu xucoGaaw. By aHaausHuHr
oxupru 6ocKkuum xucobaaHagd. AHanu3 HaTWUXKaAapHHH
XHcobuall yHua mypakka6 6yamaran ¢opmyaanapaat doiiaa-
JaHyulITa acocjaHalH, 04aTAa y KaTbHH MyaHsiH KMAHHYH-
Jaukaap kearupmaiad. lllynra kapamait, 6y 60CkHY XKylda xam
XTHETKOPJIMKKA KaTTa 3bTHGOp OGepulIHH Tanal Ku/Jaau,
Xucobaawapaa Hya KyHu/arad XxaToJNHK aHaJjdH3HH 3bTH-
6opcu3 Ba HOTYFpH GaXapuil XyAAd LWYyHAAH HOTYFPH
HaTuxKara o4ub Keaaau.

Kefiuuru 6Gob6aapaa 6y MacanaHW aHya TYJAHK KypuO
yTunanu.
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A. AHanuTHK KMMEHMHT Ha3apuit acocaapu

KuMéBuii peakuusiiap, »KymaaaaH, rpaBUMETPUK, THTPO-
METPHK Ba KynuH4a, (PHU3UK-KUMEBUH AaHaJIU3 ycCyJaapu
3puTMaia 6opaiu. by peakuusi KHCa0oTa — acocyau, GUPHKHIL,
KOMILJIEKC XOCHa Oy/uL, KaM 3pyBud OHPHUKMAaJapHH UYKTH-
puii  Ba XoKa3ojapaup. AcocaH peaKuus HYHaJMdHUIMHH
OOlWKAapHIl KOHYHUSITH KHMEBHWH (I pABUMETPUK Ba THTPO-
MeTPHK) Ba 6ab3H Oup PU3UK-KHMEBHI aHAHU3 YCYJNIAPHHHHT
HaszapuHi KHCMHHH Tawkua 3staad. Uly cababiau ananantuk
KHMMEHHMHI Ha3apuil aCOCHHU U30XJalil, 3pUTMafaru KapaéHHu
KYpu6 yuKMUAaH GolIaHaaH.

Ontuk Ba OouwlKa GU3KK-KUME aHAJIM3  YCYJJIaPHHHUHT
Ha3apuid acocjgapd KeHHHPOK Kypub yTunanu.

2-606

3PUTMAIATH PEAKUHUSAJIAPHUHT YMYMHHA
XAPAKTEPUCTHKACH

. Acocuii Tyurynyanap

Xap 6up KuMEBHH peakUuMsiHH MKKM HYKTaW Ha3apiaH:
TEePMOAHHAMHK Ba KMHETHK OViinua xapakrepsaaHaiau. Tep -
MOAMHAMHUKa HYKTan HaszapilaH peakllMa MyBO3a-
HaTnaa Oyauiun 6unaH xapakrepaaHaau, 6yHaail cucTeMala
aftiu Xapopar Ba 06olIKa TalWKH WAPOMT AOUMHUANHTHAA
peaKuHaaa MIUTHPOK 3TYBUYM KOMIOHEHTJAPHMHT MyBOSaHaT
KOHUEHTpaLHANapH Kapop ToMaiH. KuHeTuka — KHME-
BUl peaKuuss HYHAaJUWKU Te3NHTHHY XapaKTep-
M ail An. YHMHT Te3UrH MyBO3aHAT XONaTHTa AKHH OYJiaiH.
AnanuTHK KUMELAru KYNMuuJMK peakuusiiap spHTMala KaTTa
Te3NuK OuslaH 6opaan Ba KHMEBMH MyBo3aHaT Te3la Kapop
TOMa H.

KuMEBHii peaklius TeHraMacHHi yMyMu# XoJ11a KyHHAart
KYPHHMUINA KeJTHPHILI MYMKHH:

B +wBy,=wB;4+vB, (2.1
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6yHaa, Vv-— cTexHoMeTpuK Ko3adduuuent; B, Ba By—
GownaHFuu MaxcyqaoT; Bs Ba B,— peakiuus MaxcyaoTH.
Dpuran moasa 6ugaH 3PUTYBUH ¥3apo TabCHpJaALIyBH
»KapaéHuaa MyBO3aHAT XoJaTra KeJca, y X0/4a 3pHTMajna
MyBO3aHaT KOHUEHTpal us Kapop Tonaid. ¥Yarapmac
xapopat Ba OocuMaa BaKT YyTuwd OwjgaH MyBo3aHar
KOHILeHTpPalUUsICH y30K BaKTraua Yy3arapmaiian. MoaaaHHHT
MYBO3aHaT/IH KOHUEHTPALHUACH YHHHT yMyMHil Ba GoluaHFHY
KOHLLeHTpaLHsCHraua, XxamMaa KUMEBMH peaKuUus HYHaJHUIIH
yuyH cap¢dnaHrad MoaAa KM MyBO3aHAaTH Kapop TONTYHra
Kajap OyJaraH peakuusra OOFAMK O6yaanu. MoagaHHHT
3pHTMajzary yMyMuii KOHUEHTpauKsacH, olaTaa ¢°, MyBo3aHaT
KOHIlEHTpaUHs ¢ KM KYNWHYA MyBO3aHAT KOHUEHTpalus
CHMBOJH cudaTuaa Moaaa PopMyJacHHH OHAAUPYBUH KBAA-
par KaBc [ ] aaH doigananunanu Ba 6y Mmoaaa ¢bopMyJacH-
Hu udonanaiian. Arap, macanan, ¢4 — B moasanuHr Gotu-
JIaHFHY KOHUeHTpauusic 6yJjca, y XoJlda YHHUHT MyBo3aHar
KOHUEHTPaUuscH ¢y éku B 6ynanun. dpurmanaru B Mmoaaanuur
6apua wak/Japy ypracuia MyBo3aHat Kapop tonaad. bapua
MYBO3aHaT luakJ/iap HWFHHAMCH 3puTManaru B moananuur
YMYMHH KOHLeHTpauusicura TeHr Oyaamu. Macanan, H.S
IpHTMacHaa MyBo3aHarT 3puTMaaaru HeS mosekynacu xamaa
HS~ Ba S~ nounnapu ypracuaa kapop Tonaan. Buno6apuH:

¢0 o= [HeS] + [HS "] 4 [S*7] - (22)

Byupaii (2.2) tunau HucGartnapin MmatepuaJg 6GanaHc
TeHrsamacu Aeinnaau. Illy kabu »spurmana wraprtau
3MEeKTPOHEUTPANAHK Ky3aTHAALH:

> CiZ,'=O

YHaa ¢;— HOH KOHUEHTPALUMUACH, Z;— YHHWHT 3apsiu.

DpuTHAraH MOAAA KOHUEHTpauusicu Typau Oupaukia
HbOLATAHHILKY MYMKHH: OGuD JMTP 3puTManard (Modab/a),
| auTp 3pUTMana 3pHral MOAAAHHHT IpamMmJjap CoHu (r/a),
100 r spuTManard spural MOLAAHHHT TPAMMJAp COHH (Macca
YJAyLWIH €KH NTPOLEHT MHKAOPU) Ba X.K. Moaaa MHKLOPHHHHT
acocuii 6upaurn CHU Moab xucobaaHaau.

Moab — 0,012 kr yraepoa- 12 tapkn6una 6yaran pean €ku WapTin aToM
3appayanap MUKAOPHAHMP.

Pean 3appaua ngeranna aToM, HOH, MoJeKyJa, paaukal
37eKTPOHJAp Ba XOoKa3ojapHd Xamjaa WapTiH 3appaua
eranna — macaJgat, !/oHSO4 /5 KMnO, Ba XoKa3sonapHu
TYyUIYHMOK KepaK. Mojgia MHKAOPHHH Moab OUpJaHK OujaH
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Hdonanalufaa yHUHr KaHaall 3appava 3KaH/JIMTH aHHK Kypca-

THJAHLIH KepakK.

Mouasp KOHueHTpauuﬂ ¢(X)— Moana MUKAOPH (X) MOJ1b-
HH 3pUTMaA XaXXMura anéarum{p CH 6¥i#inua acocuit 6upiuK

MOJAP KOHLEHTPalMs, MO.Hb/M

amMaJijia TaBCUA 3TldJla}1HFaH

GupJaMK 3ca MoJb/aAM® 8Ku MOJIb/JI xucobsaHanu.

«Monsp KoHUeHTpauus»

TEePMHHH
KOHUEeHTpauusicura TtaabuK 3THAANH,

nucraraH
MacaJaH,

3appaua
MoJieKyJa

MOJISAD KOHLEHTPAUHUACH, HOHJIAp MOJAAD KOHUEHTpAUHACH Ba

XoKa3o. Macaunan,

-107° moab/a.

¢(HCl) =01

<<MOJ]${pJII/lK>> TE€PMUHUHH HIUJATHIL TaBCUA

moab/a, c(HT) =1-

3THAMANAH. AMMO «MOJIAPJIHK» TEPMUHU CaKAaHHG KoJadH.
Peakuunst (2.1) HU TepMoauHAMUK XapaKrepJall MyBo3a-

HAT KOHCTaHTH XucobJsaHaau:

V.
3
Kot
v
a Bl

V4

a B,

v (2.3)
BZ

6yHuja, @ — peaKlUMsfa KaTHallYBUMJAPHUHF A KT U BJ U T H.

Y3eapmac xapopar 8a b6ocumda mys80o3aHAT KOHCTARTACU
Joumuil 6faub, peakyuaea wTUPOK 3TYBUU KOMNOHEHTAQD
Konyentpayusacuea b6oraux 6famabdu. bunoGapun, MyBo3a-
HaT KOHCTAHTACH COH KMHMATH KaHua KaTTa 6yJca, KUMEBHHA
peakuus MyBO3aHaTH ILUyHUa VHITa KYN CHJ/DKMraH 6Ysaanu,
SI'BHH PeakUHA MaxXCyJOTH X0CH OV/IHLI TOMOHHTa CHIKHIIH.

AKTHBIHK Moaaa KoHueHTpauusick (C) 6Guaan KyHuaarnua
6ornaHanm.

a=vyc, (2.4)

YHAA Y-— aKTHBJHK KO3(PPHUHEHTH.
(2.4) xucobra osrad xonnaa (2.3) TeHraMaHUHT KYPHHH-

LiK:

v v,

¥5, Vs,

V3 ’V4 V3 V4
cp €
KO B, ¢, VB, VB,

K1

=K,

" , (2.5)

‘g

'VI ’V2

YBI Y32

Vo ViV
1 CBz Vs, Vs,
6ynna I1,0pkanaun akTUBAMK KO3DDUUMEHTHHHHT KYNaiTMacu
ndonananras.
0o

Vi Vo

¢ s,
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K — KarTa/iMk KOHUeHTPaLUHOH éKH CTEXHOMETPHK
MyBO3aHaT KOHCTaHTacH Oyanb, MyBo3aHaT KOH-
cTaHTacH Mdoaacura akTHBJAWK 3Mac, 6ajku MoJb/a1 GuiaH
6ejiruaaHrad Moala KOHUEHTPAalMsCH KUPHIUMHU IbTHOOpra
OJHHAH.

AKTHBJHK Ko3(duLLMeHTH Yy peaJs 3puTMatap HaeaIuCH-
HH, S'bHU YJApPHUHT XOoCCa/japUHU HjeaJ 3pUTMa XoccacuaaH
YeTra UYHMKHUIMHK ounb Gepaau Ba Xxapaxrepsafiiu. Ipuran
MO[/Ja KOHLEeHTPAUHACH KaMalulid OWlaH YHWUHI aKTHBJHK
Ko3pdulmeHTH 6Upra sKUHJIaLIaAH Ba XKyla CyKOJTHPHJATaAH
spuTManapna y=1ra teur 6yaanu.

a=c. C—) 6yaanu.

AKTUBIHK KO3 bHUHeHTIapHHK HAa3apHH XHcobaaul pead
3PUTMA XOCCaJapHHHu HiaeanjaH 4eTra YHKHIIMHNA KYpCcaTyBUH
Tabuul KyuaapHu ouub rtawunawra acocaanradH. HMowniaaphuu
aKTHBJIHK KO3(dHIIHeHTHRH XucoOaai yuyH [eGai-XoKkKen
Ha3apusicy KyJaaanuaaad. by Hasapus 6yiinua voH apuTMana
3apsilJiaHraH 3appava xosda 6yJau6, acocaH yHUHT aTpoQHHH
KapaMma-Kap!uH 3apaaiaHrad MoHJdap atmocdepacH
yparan 6yaub 31eKTPOCTaTHK (KYJOHOB) XapaKkrepra sra ae6
Kapanajiu. AKTHBJIHK KO3¢GdHLUMEHTH HOH 3apSlH Ba uoHAap
armocghepa napaMmeTpura, AbHY YHHHT YJa4aMy Ba 3UUJIHTHTA
Gornuk O6yanaan. Mounap atmocdepa napamerpu 3pHTMa HOH
Kyun JO6unaH aHukaaHaid. By spurmagaru MaBxKyd 6yaran
6apua HOHJAP KOHUEHTPAULMACHHHUHT 3apsil KyuaiTMacH
AMFUHAHMCH SIDMMICA TCHT:

J=1/23 ¢2? (2.6)
by Hazapusira acocan akTHBJAMK KO3 PUUHEHTHHH XHcobJalil
nponacu oauurad. Cywoatupuirad  sput™madapia (I <K
- 10 73 uon akTHBAHK Ko3bdHiMenTH [leGaitHunr T§ # n H -
raH KOHYHH OVilnua xucobJaaHanu:

lgyi=Az? JV2 @D

yHia, A — Ha3apuii xucobaaHraH KaTTaJuk;

Y xapopat, 3pHTYBUHHHUHT AH3JIEKTPHK YTKa3yBUaHIHIH BA
YHUHT 6ab3u 6up Golllka xoccanapura 6orauk 6ynanu. Cysau
spurMasapaa Ba 25°C na A=0,50 %, ypraua KoHUeHTpaUHH-
au spurmanapiaa (J=0,5...0,8) HOH AKTHBJIHK KO3(DPHLUHEHT
He6aii- Xiokken Hazapusicura acocaanrad JleBuc TeHrJaa-
Macu OYHHua XUCOOJAHULIH MYMKHH:

1-2
lgy,= — A2} <—J = — 0_21) (2.8)
144"
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N

(2.8) TeHr1aMaHHHT KaMuHJAWKlapuaaH OUpPW IIyHAaH
H6opaTKH, TeHr1amMara 6UHoaH IeKTPOIUT GYVaMaraH Moina-
JlaDHH aKTHBJAHK KO3MQPHUHMEHTH MOH KydlapuHUHI Oapua
KuiiMaTiapuaa xam (arap 2/=0 6ysica y xoana [gy=
=O0Bay=1) Gupra TeHr 6ynanu, 6y 3MeKTPOAUTAAD TaAbBCH-
puia 3JeKTPOHEeHTpaa MoAdatap 3pYBUYAHJIHWTHHUHT V3rapu-
iwura oaub Kesaaud. AMMO KYMUHAHWK aHaAJHTHK KUMEBHM
XHcobnauwiapaa 6y MyxMM axamuATra sra 3Mac, UYyHKH
HO3JeKTPOJINTIap aKTHBAHK KOI(PGHUHEeHTH opaTaa O6upra
TeHr 1e6 kKabya KuianHaau. CyloaTHpuiAral spurMmasap VUyH
Oy KaTbuil 6a)kapuaaiu.

(2.3) TeHraama opKaJu aHHKJAHYBUH TEPMOA UHAMHUK
MYyBO3aHaT KOHCTAHTACH 3PHTMA KOHUCHTPAIUACH
€Kku ynaa 6upop 61p 6olika spurad Moana 6yaniinra 60raHK
6Yamaitan. Arap (2.5) udonmacuaard akKTUBAKK Ko3bdHUK-
eHTUHHHT Kyna#Atmacu-I1, noumuit 6yaub6 Konaca, y Xo./aa
KOHUEeHTPaULHOH MyBo3aHaT KoHcTaHTa K xam
AOMMHUH 6Ynu6 KoJaau, rapuyaHi yHHHT coH Kuitmatu K°
KaTTaJqurura TYFpH KeaMaca xaM. YyHKH aKTHBJIWK Koabdu-
UMEHTHHHHT KynaidTmacH 6upra TYFPH Ke/aMacC/JHrH Xam
MYMKHH. AKTUBAMK KO3 (PHUUHEHTH 3pUTMA HOH Kyuura
6orauk O6yaaau, uy caGabau y3rapmac voH Kyun Gyarauna
KOHILeHTPJaHTaH MYBO3aHAT KOHCTaHTa XaM y3rapmac 6yan6
Kosaan. by Myxum amanuit axamustra ara, 4YyHKH 3J1eKTPOJTHT
3PUTMAJaPHHUHT MYBO3aHATH TabCHPJAaHYBUM 3appauaJjap
aKTUBJNTH 3Mac, 6anky KoHUeHTpauuslapu O6yiuua Xucol-
Jaira UMKoH Gepanu.

KonuenTpauHoH Ba TepMOAHHAMHMK MYBO3aHAT KOHCTAHTa-
HH Oup-Oupura GOFJOBUM Ba HOH KYUHHH XHcoGra oJyBuH
TeHrsiama (2.5) Hu sorapudmaab xaMaa oJMHraH HaTHXKaHH
(2.8) wudona 6GuaaH 'Gupra KyWHU HAaTHXKACHAA OJHLL
MYMKH H:

IgK® =1gK+wlgw +vlgw —wlgw —wlgw (2.9)

(2.9) udonaun rtenrnama (2.8) ra kysmMu3 Ba OHPO3
MXYyaMJaaluTUpraviaH CyHr KyHuaaru:

!1/2

_ 2 2 2 2
IgKO—ng+A(v323+v424 v 2] —v925) <1+11/2

_0,21> (2.10)

TeHrJjiaMmara OJHHaIH.
(byuna yBa zaap B, uHiekc ypHura cogaasalliTUpHLL
YUYH N HHAEKCH KVHuJaran).
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Bupunun kascaard upoganu AvzZ 6unan Gearuiaiimus:
AvZ=(wZ+wud —vwE —w3)

Ba yHu (2.10) Tenrsama KysiMu3:

1/2
1gK’ =gk —Aav2?( L 021
I+7

éKH
!1/2
lgK=1gK’ + AAv2? [ -———0,21 2.11)
i+

(2.11) TeHrmama HoH KyYdHH KOHUEHTDALHOH MyBO3aHAT
KOHCTAHTaCH Xapakrepura kymnaitma AvZ tabeupu GuiaH
aHUKJaHULIMHY KypcaTaau. AvZ >0 6yaraHga HOH KyuM
OpTHIUM GH/IaH MYBO3aHAT KOHCTAHTACH XaM opTaiu, AvZ <<
<0 na 3ca Kamasau, xamaa AvZ =0 1a 3ca MOH Kyuura
60FMK GYaMal KoJaaH.

Bup Heura MucoanapHu Kypub uuKaMus:

1. Kyl{CM3 KHCJIOTaNdpHUHT AUCCOUHNAaHUIUN
HCN=H* 4CN~
MW=, 4+ 8- —Pen=1+1—0= 2

KHrcoTaHHHT AHCCONMIAHNIL KOHCTAHTACH WOH KYUHHMHT OPTHLIM OuJaH
Kynasinu. KucroTa KyUHHUHT 31€KTDOJUTIAD HINTHPOKHAA OPTHILH Ty 3
3pdekTH™® nerad HOM oaaH.

2. Kyucu3 aCOCHHHT JHCCOUHJAHHLIN:

CO¢+ HOH= HCO# 4+ OH ™~
AvE = z2 _+ -, =141—4=—2
e

By »kapaéuHuHr MyBO3aHaT KOHCTAHTACH HOH KYUMHHHT OPTHUIM OHJaH
KaMasiau.
3. Kyucu3 acocHHHT HpPOTOHJAHMILIU:

NH3+H=NH#
A”?:Z;?mf -2, =1—1=0

HM3o3apsa ne6 aTaaysuu peakuns (AvZ=0 HuHr MyBo3aHAT KOHCTAHTA4CH
HOH Ky4Hra peakUHsi KoHcTanTH AvZ ;5 0ra uuc6aTan aHuya KaM GOFAHK
6ynaau.

* «Ty3 3phekTH» TEPMUHHHY KEHIPOK KyJiaw uMKonu Gop. by Tepmun

peakuus KaTHZWUYHIZDHHUHT BKTHBAHK Koatb(puuueHTuHu 6upaan dapk
KHTHW 30 deKTHHU 3bTHOOPra O/Hil KepaKaurMHH KypcaTaldu (KucaoTta
KYYHHH OPTHIIH, KaM 3pyBUH GUPHKMAJAPHUHT 3PYBUAHJHIHHH OPTHWH Ba
X.K.)
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Pean 3/1eKTPO.THT 3puTMatap MyBo3aHaTHHH XHcob.alra
KaTbWAH €HAOWIMUILHY, (daKaT MOH Kyud KaTTalulHHH IMac,
6GaJjlku HOH KYYHHM SIpATYBuM €KW yuw.1al TypyBYM 3JeKTpo-
JHTNap TabuHaTHHW XaM 3bTHOOPra OJHdil  KepaK/JIHTHHH
Kypcataau. Bynapuu dou GepyBuwm éku ywaab Ty-
pyBuu 6xku aipum xoaga HHAeddepeHT éExku OeroHa
3JaeKTpoautaap ae6 atananq. AHHKCa 31eKTPOAUT DOHH HOH
KyuyuHu 6Upaan KatTa 6yaranjary opaaukia 3puTMa MyBo3a-
HaT XoJaTvra ce3uaap/aH Tabcup Kuaaau. HoHaapHUHT
KyuJapH »XKyla Xam KaTTa axamusarra sra 6y.ran xonarJjapi,
6y aapcankiaa KypuHiamaliu.

dpuTMana aHaJMTHK peaklius ﬁ)"/HaJmumapu KVIHHYa
Mypakkabnawnb, 6up €xku Oup Heura acocui KapaéH
HUITHPOKYMJIADH peaklUHsiia HIUTUPOK 3ITyBuugap Oujad
TabCcupiawanid. By katnonun 6Gydep 3pHTMa KOMINOHEHTH
6uaaH, KyuCH3 KHCJA0TAa AHHOHHHH MNpPOTOH O6MJaH Ba X.K.
6upukHIl peakuuaJapu OYyaumiu MyMKuH. Dyupa# xonna
3PUTMA MYBO3aHATHHH XHcobJall yUyH Il apTAH MyBoO3a-
HaT KOHCTaHTaJapu Oeb6 artalnyBud KaTTaJHKAZH
doitpanaHuil Kyqaa#l, yHra KaHaaianp KOMNOHEHT KOHUEHTpa-
ILMACHHK éKY IPUTMA KOMITOHEHTHHH, MacanaH, pH aoumuiiau-
FH GOFJIMKAHTMHN Kala KHAMOK Kepak. lllaptan myBosaunar
KOHCTAHTACH KOHUEHTPAllMOH €KH TepMOJAHHAMHK MYyHOCa-
Gatatap 6unan 6oraanrad. lllapTau MyBo3aHaT KOHCTaHTacH-
HH aMmadqja KyaJalWHd KeHUHYAJIHK KYPHJIAlH.

2.2. MyBo3aHaT KOHCTAHTaJlaPHUHT Xapoparra GOFJIMKJHIH

MyBo03aHAT KOHCTAHTAara XapopaTHHHT TaAbCHP HHH YMyMHH
X0Jla aHHK Ba KaTbHil TepMOAHHAMHK MyHocabaT acocHia
€31 MyMKHH. MyBO3aHAaT KOHCTAHTaHHHT XapopaTra G0FIHK-
JUrd «n3o0bap» TeHIaMmMa acocHna n(bonaﬂaﬁaﬂu (n3obap
HOMH ﬂmp(bepeﬂunaﬂnauma 60OCHMHH AOMMHHJAHK LHAPOUTHHH
Kypcataiau):

dinK  AH

=t (2.12)

O6ynna InK — myBo3sanat koHcranta K HMHI HaTypaJj Jora-
pudmu; A — 3HTAJIBNUSHUHT PeaKLUs HATHXKACHAA y3rapu-
Wu (peakUuHs MCCHKJAHK 3(dekTu); R— yHusepcaa ras
AOUMHBAHTH; T — MYTJOK XapopaT. JHAOTEPMHK peakLHs
yuyH AH myc6art, s3K3oTepMuK peakiius yuyH 3ca MaHPpHA
6ynanu.
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(2.12) Tenrnama peakUHUSTHUHT HCCHKAHK 3P PeKTH 6esru-
cura Kapab, MyBO3aHAT KOHCTAHTACMHUHI OPTHIUM EKH
KaMaiuily MYMKHHJIHTHHH KypcaTagu. MyBo3aHaT KoH-
CTAHTAaCHHUHT XapopaTtra OOFJHKJHIY 3KCTPHUMYM, SIbHH
XapopaT KyTapuauild GunaH MablyM Aapakarada OpTHLUH
€KM KaMalWlly MyMKHHJMIMHM KypcaTaau, CYHrpa opkKara
Kapa6 y3rapa Gowmaiai. MacajiaH, YyMOJIH KHCJAOTAHHHT
Auccounnanniy 24,4°C na makcumads 6yjca cMpKa KHCJIOTa
22,5°C na nuccounnanain. XapopaT OpTHILH GHIaH CYBHHHT
Auccouunannuin pakar 238,8°C raua opraau, yHAaH KeHuH
Kamas Gouwnaiau.

2.3. MyBo3aHat KoHctaHtacu Ba Mu6Gcuunr cranpapt
3HEPrusi y3rapuuiun

MyBo3aHaT KOHCTAHTaCH KHMEBHII peaKLusnapHH dyHaa-
MeHTAaJ/l TePMOAHHAMHK XapaKTep 6epyBuUuCH XHCcoOMaHaaH. ¥,
acocaH TepMoaMHaMuKa ¢yHKuusicugaH Oupu  GyaraH —
FM66¢c sHepruscu Gunad oaanit MyHocabataa GoF/1aH-
raH: : »

\

AG = — RTINK’ (2.13)

yiga AG° —Tu66CcHuUHr cTaHAapT 3Heprus ysra-
PHLIH.

'n66¢ 3HeprusicHHUHr KaMalHWM KUMEBHH peakUHSHH
XapakaTJaHTHPYBUH Kyud XUCOOJIaHaH.

A@ KaTTanvKHH TepMOJAMHAMHK MabJyMoTJaap acocuia
KyHuaaru TeHriaMa opkajd xucobJalll MYMKHH:

—2AG

GOLWIAHFHY MBXCY10T

AC'=3AC)

f MAXCY.10TH

yuna 2A,G° 6yaran MoanaHuHr I'n66¢ craHpapt

peakilis MaxcyaoTH
SHEPrHACH HHFUHAHCH; ZA;GY ., yaxr — BOLTAHFHY MaXCyJl0T
Monaanap yuyH [WG6GCHHHr CTaHLapT 3Heprusi UUFUHIHCH,
Xap HMKKH XoJaTia HUFHHAM CTEXHOMETPHK KO3(M@HLHEH-
THHU XHcoOra osaraH xonja 6aKapuJ/iHlIH Kepak.

(2.13) Ba (2.14) Tenrnamanapuu G6upra eduwaa AG
MabiayMm 6yaraHaa y MyBO3aHaT KOHCTAHTaJapHHHUHI Jiora-
pudmMHHM Gepaau. Typau moamasapHuHr Xocusa 6yauuiuaa
[n66CcHUHT cTaHgapT 3Heprusi XaKuiard MabJIyMOTJapH
TePMOJAHHAMHKA MabJyMoTdapuia Gepuianu.
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2.4. IputMana KUMEBHH PeakUHs TE3JNUTH

Bakt 6upauru wympa peakuus HyHaJAMitM GWaaH Moaaa KOHUEHTpa-
RUACHHHUHT V3rapuuin KMMEBHH peakuns Te3Nuru AeHHUNanHn, €KH aHuK-
pPOFH, yarapmac xapopatr Ba 6GocMMaa MOAAA KOHUEHTPAUMSCHHHMHT
BaKTra Kapa6 ysrapuuiura aiitunanu.

MacaJsial, peakuusi Te3JIMTH
A+B=AB (2.15)
Bakr 6upauru vunaa MoJaa KOHUEHTPAUUSACHHHHT OPTHLIHHH
Kyidugarnua uponganaill MyMKHH, €KH:
dCpp
dt

KuméBuil peakuus TeajuruHu ypraHagura Kumé aHu-
HHHT 6yJ1uMHHn KHMEBHH KHHETHKA KM KHHeTHK
KUMEBHI peakuusa Aeiimaand. KuHeTHK TeHrama KHMEBHi
peakLHsi Te3JUrMHH peaKUusira KHPHHIA8TraH Moaaanap
KOHlleHTpauusinapu Ounan Gornaiau. (2.15) peakuus yuyH
KHHETHK TeHIJlaMa Ky#uaarn KypHHMILTa 3ra:

d| AB
_L&rl=kcAcB (2.16)

(2.16) renrnamanaru K kynaiitrma — xuMéBui pea KU H -
AHHHT TEe3JHK KOHCTaHTacCH Jeiuaaau. by Kartramauk
xap 6up Mojaaa KOHHUEeHTpaLHsCH 6upra Teur OGyJaraHfiaru
peakuusi Te3JWrHHH Xxapakrepaalad. KHHeTHK TeHrnamana
MOAda KOHLeHTpaluusicH Gab3u Oup napaxana OyJauiuu
MYMKHH. KHHeTHK TeHrjamara KupaauraH peakuusira KHpH-
WwaéTraH MoANasap KOHLEHTPAalUHsIapHHUHT Japarka KypcaT-
KHY HUFMHAHCH peakUusi TapTubu aeinnanu. Kynunua
3pHTMana peakuusi OGUPHHYM EKH HKKHHUM TapTtubra sra
6yn1anu. Arap 6apua peareHT KOHUEHTpPalHsANapHAa KHMEBHH
peakuusi Tednuru JgouMuit 6ynau6 Kojca, 6y Kapa€H HYJb
TapTubyu peakuus Aeb6 aTaJsaiu.

Kumésuii peakudst HyHaaulwl Te3JHKJIapu »Kyla KarTTa
CbapKJIaHalIH 6u8anun TapTHO peakuUus Te3JHK KOHCTaHTaCH
10=7 pan ' raua, wukkunum Ttaptu6 10~ naH
10— Jl/(MOJIb c) opaauruaa 6ynaau. bab3u 6up peakuus-
Jlap CeKyHAHH Oup Heda yaylIHAa (Macajiad, Ky4in KHCJI0TaHH
Kyuwln acoc OusaH HelTpajjaHuuiy), 6ab3d OKCHAJAHHLI-
KaNTapu/dil peakuusiapu 3ca (akar O6Hp Heua coaT €KH
YHA4H XaM KyIl BaKT uuuMja Tyrafau.
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Xapopat KyTapuaulid OuiaH peakUuss Te3JUTrH Xam
opTaau. AppeHnyc 3MNUPHK Kouaacura GHHoan xapopaT Xap
yH napaxa opTraHjia, peakius te3juru 2-—4 Mmapra oprap
3KaH. Te3JuK KOHCTaHTacHHU XapopaTra GoFnuKaAury Appe -
HHYC TeHraamacH 6GunaH ubosanaHaiu:

k=Ae—E»RT

6yuna, e — HaTypad Jorapupm acocd; E — akTHBjIaHWUI
sHeprusici; A —Teb6paHull paKToOpH €k NPeAIKC-
NOHEHT éKHUacToTaJdHd PaKTOpP peakuusra Kapuiua-
éTraH 3appaJiapH{HT ¥3apo ypuaHLl COHH GHaaH GOFTHKIAHMD.

Peakuusi Te3nuru spuTMagaru KaTtaJu3zatopJaap,
MHrubHTOpPJAAp Ba MOLLAJAPHWHHT TabCHP Jdapa)acura
6orauk. Karannzatopiap MabiayMKH, KHMEBHH peakUHs
TE3JIMFHHH OlHpalH, MHrMOWTOpJAap YHU KaMaWTHpaad Ba
NPOMOTOpPAApP aKTUBJIHKHU €KH KAaTa/au3aTop TaHJaHyBYaHJIH-
rHHH owHpaau. by sddekTsapHHHT XaMMacH aHAJIHTHK KHME
Makcaaaapuiaa QoiganaHuaanu.

CasBoaaap

1. KaHpa# katranukaap (MOHJAaHHLUI KOHCTAHTACH, 3PUTMa KHCJIO0TAJNTH,
AHCCOLMIAHNII AaPa)acH) COH KuiMaTH y3rapaan Ba Kalcu TOMoHra
Kamasiau éku optaad, 0,1 Moab cyBan 3puTMaHH 5 MapTa CylOATHpHIraHaa
Kaick 6upu yarapMail konaau: a) CH;COOH; 6) HCI; B) KCI; r) NHa?

2. KoHIleHTpaUHOH (CTeXHOMETPHK) Ba TePMOAMHAMMKIAD KaHAa#
MYBO3aHAT KOHCTaHTa (pakTopaapra Ooriauk Oyaaad: a) peakuunsia
KaTHaLlyBYHAAD KOHUEHTPalUsiCH; 6) 3pHTMAra peakiiust MaxcyJor/iapuiaH
KYuIdjca; B) 3pMTMaHHHT HOH KYYH; r) Xapopat?

3. Kalick peakuusina MyBo3anaT KOHCTAHTACH HOH Ky4HTra 3HF KYN Ba Ka#
6upuaa 3ur Kam GOFAHK Oyaann:

a) Cupt 4+-4NH;=Cu(NHj)3+
6) Ag+Cl™=AgCl

B) Cupt 4+ Cl~=CuCl*

1) Cupt 4SO 3=CuS0,

) APT 4 F~=AIF ?*

A Macaaanap

1. Tenr xaxman IM HCi 8a 0,5 M NaOH apanauimacuaad xocun 6yarat
3PHTMa HOH KyuuHH Xucobaaur. )Kasob: 0,50.

2. 100 ma cyBaa 0,12 r saTpuii mMeTajn IpUTHITAHAA XOCHA Oyarai.
JPpHTMAaHUHF HOH KyunHH Xucobaaur. )Kaso6: 0,052.
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3-606

KHCJIOTA-ACOCJIAPHHUHT Y3APO TABCHUPJIALLYB
PEAKUHUSJIAPH

3.1. BpeHcrea-JlaypuHuHT KHCJOTA-aCOCAN NPOTONHTHK
Ha3apusacH

«Kucsnora» Ba «acoc» xakupard TyllyHuasap, KUMEHHHT
acocuit Macananapuaal 6upu 6Yaub Koncana, KHME paHUHUHT
PUBOXKJIAHHWILM KapaéHujaa ce3uaapiu Japa)kala y3rapiau.
Appennyc-OcTBanb Hazapusich 6yiinua KUCI0Ta 3JIEKTPOHEH-
Tpaa moana 6y.aub, cysaa spuranaa Bogopoa HoHu H™1 nu,
acoc 3ca OH™ — HOHMHH XOCHI KHJHUILL GUaaH JHCCOLUMMAHAH.
Ammo, Appenuyc-OcTBa/bAHM KHCJAOTA-acoOCIAp XaKHAaru
TyUWYHYaCHHH KYNYMJAHK CYBJW . Ba CYBCH3 3pHTMaJjapra
KyJanaw MyMKuH 6yamanu. Macanau, 6ensuddu HCI au spur-
MacHla Xe4 KaHJaal HOHHH, LY XXyMJaJaH, BOAOPO/ HOHJapH-
HH XaM TOMWLI MYMKHH Oy/aManH, aiiHd 3pUTMalaH MeTaanap
ra3cHMOH BOAOPOJ a)KpaTuil OGW1aH 3pHCa, KHCI0TA-acoC/H
HHAHKaTOpJap 3Ca y3 paHTHHH, KHCJIOTa TabCHP 3TUJTAHJEK,
ysrapaiu, s’bHu BOAOPOAL HOHAapH GyaMaca XaM 3puTManap
KHCJI0Ta XOCCAaCMHM HAMOEH KWJAH Ba XoOKa3o. babau 6up
GMPHKMAJIaDHUHT CYBJM 3DUTMAJapUHU  KyJaJaliga Xam
Appennyc-OcTBa/ib, HA3aPHSICHHUHT KaMUMJHCH Ce3HJHG
KO/LAH. MacanaH, Kydcus kucjoranapHuuur tysnapu (NaCOs,
KCN, Na3PO, Ba X0Ka30) CyBJIH 3pHTMajfa acoC XOCCACHHH,
KYII Herusau KucjaoTaJapHuHr HopAoH Ty3napu (NaHyPO,,
KHSO, Ba 6olikanap) KacioTa XoccalapuHH TaUIKHA KHJLIH.

Bpencren-JloypHHHHT NPOTONHTHK Ha3apUsCH KHCJIOTa Ba
ACOCJNAPHHUHT yMyMJAlITHPraH Ha3apuacu Oyaub KoJaau
(1923).

IporoanTuk nasapua 6yinua kucaora ae6 Gouika Moanara npoToH
6epuuw xoccacura ara 6yaraH, acoc aca — nNPoToH Kabysi KHAyBYUM MOAAA-
napra aHTHAAAH.

Bbyunail tabpudaaw nathxkacuaa kucaota 1e6 HoOMAaHyB-
Y4 MOJJaNlapHHHT KyJaMu aHua KeHraiau. Kucjaoraaap Ka-
Topura NH{", HSOiHCOj; 3appauagnapu, acocaapra sca —
CO3 P,0%~ Ba 6owkanap Kywuian. by Hasapus 6yiinua
6apua KHc/10Ta — acoC/JapHUHT GHPUKHMILK KHCJAOTaAaH acoc-
ra NpoTOHHM yTHUI XKapaéHu xucobiaHald. Hatuxkana, sbHH
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3appava XkypTH Xxocua 6y.u0, y 3appauyagaH OupH NPOTOH
6epull Ba HKKHHUHCH — GHPUKTHPULI XyCyCHsiTUra 3ra
6ynanu. Wynnait knaub, kucaora Tyraur acoc 6uaaH, acoc 3¢a
TyTal Kucaora 6MnaH MyBo3aHaTaa 6y.ad4p 3KaH:

HA+B = HB* + A~

KHCJ0Ta acoC TyTat TyTaw
K-Ta acoc

Macaanan:
HCN+4+OH~=HOH 4 CN~™

K-Ta  acoc TyTamw TyTauw

-~

Bupukma, xaMm kucaoTa XaM acoc xoccacura sra 6yJca, yHu
amopunpot éknamMmdboauTaap neiinaaau. Macaaan, cys
amMpoauT xucobsaHanHu, YYHKH y IPOTOH Kabya KMJHILUH Ba
yHH Gepuurn MymkuH. Ulynra yxwaw 64p KaTop KYn Heru3JaH
KHCJI0Ta1aDHUHT  OOCKWMYJIM AUCCOHWJIAHHUI MaxcyJoT/apH
macanan, HPO,?~, HC;0, ™ Ba X.K. KHpaad. Y.ap NpOTOH
oJasu Ba npotoH Gepanu.

[IpoTONHTHK Ha3apHAHUHI MYyXHM aXaMHSITH ILYHA4KH,
KMCJIOTa-acoc ypracHpard OUPUKUUIMAA SPUTYBUMJIAPHHHT
TabCUpHHU Xucobra oautuaup. Kuciaora HA Huur solv
3PUTYBUMAA AUCCOLMIAHHINMHK KyHuAaruya KypcaTuil Mym-
KHH.

HA + Solv=HSolvt 4+ ASolv"

YHH AHMCCOUHAAHNIUT KOHCTAHTACH

K _ 8HSolv* Aasolv-
HASoV =" _—
4HA 3solv

KuciioTann oaaraard MoHJAQHUIL KOHCTAHTHAAH OYJjuHYyBUH
MaxpaxKuaard as,, Kynaidtma 6unan dapkaanaau. Typau
KHCJIOTaJapHy Oup XHi 3pUTYBUHA KYpuJca, aliHu KyllaWTmMa
XamMMa cuctemanapaa 6up xua 6yaub Koaaau, my cabaGiiu
YHM o[aTaa KoHCTaHTara Kywaauwiap. AmMMo, KysaTvuaap
HAaTHXKACKAA KHCJOTA TYPJAM IPUTYBUHJAAPlA AHCCOILMAAHTA-
HUAA OSPHUTYBYMHHHI AKTHBJIMICH MYCTAKMA KHHAMaTra 3ra
6ynanu.

(3.1) TeHrnamaHuHr MyBo3aHaT XoJaTu Kucjaora HA Hu
NpoOTOH Geprlll XYCYCHATH Ba YHH 3PHTYBUHAAH KalyJl KHJHKIIL
xycycuatura Oorauk. Dynaa#i HA Ba Solv xoccanaprhu
XapakTepJall yUyH UYeKCH3 KaTTaJHKA4rH THIIOTETHK MYXHT
AH3JEeKTPHUK YTKaszyBuaHJaMK Tauaab onaunan. HA
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KHCJIOTaHHW NPOTOH a)KpaTHW XYCYCHSITH KYHHAarn cxema
6Vilnua udomanaHanu:

HA=sH* 4+ A~

6y myxutaa K HOHMaHHII KOHCTaHTH Xamaa Ba HSolv™' uu
KHC/IOTAHH HOHMAaHHI MOXHATH K g ,+ AMCCOLLMIAHHILH KOH-
CTaHTH OuaaH

HSolvt =H™* 4 Solv

xapakrepaaHaau. Ky, Ba K., — FHIOTETHK KOHCTaHTaHH
KHCJIOTAHHHT WlaXxcaH KHCAOTAJAUAUTH AeHHJAAM.
Kucaotanunr mysoszanat koHcraHtacu (3.1) 6yiinua:

a
K Hsolvt “asov=  Kua ; 39
HASov =" =K Solv, (3.2)
HA “Solv HSolvt

6ynna, fggy— afiHn 3puTyBun Solv yuyH rUIOTETHK MyXHTAaH YeKCH3
AHINEKTPHK YTKa3yBYaH KATTANHKKA JTHIIHH XHCOGTra OJMHAAW.

(3.2) nu gorapudmaanca Ba {g,, H# Ha3apuit udosacuHu KYiinica
acocHil NPOTOJIUTHK Ha3apHs TEHTJNAMACHHU OJaMH3:

2
Kua €Ny
T 4,6RTe

(gKypsov=18 K

HSolvt

—1
220 — 1 2Zygq+

(3.3)
['A__ - Tsoly

OyHaa, e — 34eKTpoH 3apaan; Ny — Asoraipo Aoumuitauru; R— yuusepcaa
ras poumuiauru; T — xapopar, €— AMIJNEKTPHK VTKa3yBUAHAWK, Z—
3appaya 3apsfd; F— YHHHT PadHyCH.

Arap 6ownanriy HA kucnora 3apsacus 6yaca (macanad, HF — cysau
spuTMana), y xonna 343=0; Zsoy+=16yaaau pa (3.3) Tenrnama (3.4) ra
yranu.

Kya &Ny 1 1
gk =gt ——— (3.4)
g’ HASoly £ KHSolv + 4,6RT€< rA‘ rSolv >
Taxmunan ry- = rgy;, TeHr 1e6 oJuHCa, y HHCOAT KyiHAarH KypHUHHLITA
ra 6ynaau:
B
pKHSoIv=A+: (3-5)

6ynna, A Ba B nap koHcranTanapaup.

Kucnora pK cu 6GunaH 35pUTYBUM [AHIJIEKTPUK YTKa-
3yBUYRHJHTHHH TecKapH KuiMaTH ¥pracuaard OOFIHKJHK
bpencren-Jloypu Haszapusinapu mnaigo 6yauwiura Kanap,
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Taxpufa acocuaa aHuknaiiran 6yan6, Kabaykos — Hepuer
Tomcen kouaacH ae6 atanap 3ad. Kynm xonnapaa tenraama
(3.5) 1aH dYeTnaHHIWl Ha3apHACUHHHT MNyXTa 3IMac/ur,
KUMEBHH GHPHKMAJap y3ura Xoc XyCyCHATIapHHUHT XHcobra
onuHMacauraaanaup. pK uu 1/e ra un3ukam OGOFAHKJIHWIH
oaataa KiMEéBuii Tabuatu 6up-6UupHra SKUH 6YaraH 3pHTYyBUH-
AaruHa (Macajtad cnupraap Kartopuaa) caknanaau. Uly-
HUHTJEK KHUCJOoTa Ba acocdaphHu  6GollKa Hasapusjiapi,
JIBIOHCHUHT 3/1eKTPOH Ha3apusacH, YCaHOBHY Ha3apHACH Ba
6oinkanap wulusab uukuarad. Kuciora-acocan OGHUPHKHII
peakUHSICHHHHT  DHBOXJAHWUIIUHY  aMaJauil  TOMOH.JapH-
ra A. U. IUaTtenwreiin, H. A. U3maiinos Ba 6otka 3amMoH101l
onuMAap Y3 XxHuccadapuHH Kywauaap.

3.2, JIbIOUCHHHT 3JAEKTPOH HA3apHACH. YCAHOBUY HA3APHACH
Ba Oowka Hazapusnapu

JIbIOHCHHHI KHCA0OTAa Ba acoc XaKuaarlH
3M€KTPOH HAa3apHSACH NPOTOH XYKMPOHJHIHHH HHKOP
KHJAaaH. Y 3appauaHy 3JeKTPOoH TY3HJHUIMFA acocnalaldl Ba
BOAOPOA OyauilH anbaTra KUCJI0Ta 3KaHJAUK OeNrucH jgerad
XyJOoCaHH uetsnatanu. JIviouc 6yinua Taluki KOOUFH 3JIeKTPOH
GunaH TYAAMpHIMATraH 3appauya KHCJI0Ta, 3appadaia 3JeKT-
poH XKyptu 6yaca acoc 6yaaan. lllynpai xkunaub, Jlbouc
6yitnua kucaora (apaGuérsiapla KynuHya KHCKapTHPHO
L- kucaoranap ae6 atanaim) 3ACKTPOH KYyPTHHH AKLUENTOP,
acocaap aca — aotopaap 6yan6 niuTHpoK 3Tand. Acocaaphu
3J1eKTPOH XKYPTH XOCH OYJAHLI IPHHUMHIIH KHWIOTAa — aCOCIH
OMPDHKHIL peaKIHICHHH OKCHAJNAHHIN-KAaNRTAPHIHIL peaKuUHs-
cHaaH ¢apK Kuaaid. YHla OKCHAJ0BUM KaHTapyBYHAaH
WIEKTPOHHH TYIUK KaOya Kuianb onaaun. AnGatra NPOTOH XaM
JIblonc Hazapusicu 6Viinua kKucaotTa 6Yaub KoJsaldH, HyHKH
y 3JeKTpoH.1ap akientop _xucoGiananu. Jlblonc 65’/ﬁwla
KMCIOTalapra meTana kaTHowaapu Fe®t Cu’t, Ag?t Ba
6ouikaaap, xamaa BF3, SO;, SnCl,, TiCly Ba x0Ka30 THILIH
Modekylanap xam kupan. Kynunauk peakuusinapuu Jlpouc
Hasapusich O6Yinua KHCJI0Ta-acocan OHPHUKHIIL PeaKilHsiapH
1e6 aTtain mymxun. lllynra yxwai, koopaHHalnoH GHPUKMA
XOCHJ OYTHILIMHA XaM WY TUITa KHPUTHIL MYMKHH, MacajaH:

CU2+ + NH:;=CUN”32+
Fe®t 4 Cl— =FeCI?*

MoaaanapHunr Gab3n 6up XyCycHATIAaPHHH OGHP  XHJ
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TAJKHH KHJIHLITa UMKOH GepraHu yuyH 3/eKTPOH Hasapus
KHCJIOTAa Ba acoC TYUIYHYACHHH JKYJAa XaM KeHTaHWTHDIH.
lllynra kapamait 6y Ha3apHsSIHWHT 'XaM KaMYMJUKIapu 6op.
JIbIOHC HA3apUSICHHUHT ACOCH 3BTHPO3JapuiaH 6Upy IIyHAaH
nbopaTki, 6yHAa MOJJAaHH KMGIOTAa €KW acoc Ae6 Kapalu
YUyH YJAdpHH XOCHJ OY/aMll MeXaHU3MWAaH ¢oiaataHHIanU.
By kucaora éku acoc kaaccuuKauusiciHu KMMEBUH Goria-
Huwl tabuatd OusaH MycTaxkam OOFAMK Oyadwura oau6
KeJ1H.

JIblouc HazapusicunaH Kypa YCaHOBHY HA3aPHACH yMyMHH
XapakTepra sra. Y ucTaradH KaTHOHHH, LIy JKyMmJaalaH
NMpoToHHK Ba OOlIKa 3JeKTpomycdatr 3appauanapuuu Gepuil
Ba UCTAraH aHHOHJAPHH OHPUKTUPHO OJULL XYCYCHATHra 3ra
6yaran MoadasapHH Kucjaora ael araluHu TaKJAHQ 3TIH.
AcocaapHu 3ca aHuoHaap Eku OGolika 3JeKkTpomycbar
3appauanap, XKymJalaH 3JeKTPOHJap Xamiaa, IIPOTOH Ou-
PHKTHDHII XyCycUsITUra 3ra Oyarad moasanapaup. bepuna-
éTran Tabpudra 3JMEKTPOHHHHI KYHUIWIHUIK OKCHIUIAHWUI-
KalTapuiuil peakiMsa1apH, KUCJI0TA-aCOCTH PeaKUUsIJapHHHT
6up XxycycMil XoJaTH JAeraH TyuiyHuara oJau6 Keagu Ba
3bTHpo3sapra cabab 6yanu. MacanaH, YCaHOBHY HA3apHSACH
6yfAnua HaTpHii MeTaNHHUHT Fa3CUMOH XJA0p 6GHAaH GUPUKHLIK
X4M KHCJIOTA-aCOCAH peakuusi XxucobsaaHalu:

Na+'/9 Cl,=NaCl=Na™*(r) +CIl—(r)

By wasapus 6Vitnua HaTpuil acoc xucobaaHaiu, HyHKH
sneKTpManpuil 3appaua-3/aekTpoH Gepanu, JeKHH Ly GuiaH
6up BakTaa y 3nekTpmycGaT 3appada kaTHoH — Na™t Hu
XOCHJI KWlaiH Ba Wy cababiu KueaoTa XUcob1aHULIN Kepak.

3.3. pUTYBUNIAPHUHT KHCJIOTA — ACOCJH Ba Gabau 6up
60Ka XyCyCHATIAPH '

Hd. M. MenneaeeBHUHT 3puTManap KHME-
BUH HasapusacH peakuus UHyHaaumuuaa ¢akaTraHa
IpUTYBUMJAAPHH MYXHT Je6 KapamaH, Oajku KUMEBHH
Kapaénaapaa 6eBOCHMTA MILTHPOK 3TyBun ae6 XaM KapaJi.
OpUTYBUM -— peakiiWa HYyHanuwWKaard Myxuat 6yau6, onatia
AW3NeKTPHK YTKasyBuaHauru 6unaH xapakrepaaHanu. Kucao-
Ta-acocAu OUPUKHINAA SPHTYBUHHM MNpoToHra HucbaTaH
LOHOp-aKUeNnTop xoccasapu OunaH xapakTepaail MYMKHH.
AnbGarra;, 6y XoccaJapHHHT V3ura XOCJAMIHHH Ba YHHHT
TabuaTHHH uerapanamaiau. UyHKM siHa yHMHT V3ura Xoc
OUPUKHUI XyCyCHSITAAPH XaM GOpiup.
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DPHUTYBUHIAPHH [IOHOp-aKUENTop Xoccanapu Gyinua cuHdp-
Japra OyJHlAa OAaTAA yJapHH NMPOTOH/IH Ba NMPOTOHCH3IAP-
ra axpatunagu. I[1poToHau spuryBUHIap TNPOTOHra
HucOGaTaH J0HOP-aKLUeNToPJAHK Xoccatapura sra 6ya1anH, sibHH
NpOTOH oJHWKH Ba OGepHlllM XaM MYMKHH Ba LIy TapHKa
KHCA0Ta-acocad OUpHKHLI XKapaéHWIa MIITHPOK 3TalM.
ANpoOTOH-3pUTYBUYHJIAP KHCJIOTA-aCOCIH XOCCA HAMO-
€n Kuamalau Ba spurad mMoaaa GujaH NMPOTOJNHWTHK MYBO3a-
HaTAaa Oyamaiau. By xycycusit MabayMm japakaja waprid
6y1u6 Konaad, YYHKH 3puraH Moana TtabuaTH KaTTa
axamuarra 3sraaup. Oparaa NpPOTOHCH3 XHcoGJaaHaaurad
GeH30J1 HAaTpUil aMHAHHHT aMMHaKJW 3PUTMAcHAA KHCJAOTaAH
XOCCaHH HaMOE€H 3TalH. JIeKuH Kyaa Myxum 6yaraH KYnruHa
aHaJHMTHK CcHcTeMaJjap YyuyyH Oy Kaaccudukalus Y3UHH
OKJ/1aMOK/a.

I1poToHAM 3pHTYyBUMMAPHM KHCJOTAJH, acociu Ba aMdpo-
Tep 3putyBudaapra O6yaunaad. Kucaoraau sputyBunnap
YyUyH NPOTOH-AOHOPJIHK XYCYCHUSIT, aCOCAH IPUTYBUMIAD YUYH
NPOTOH-aKUENTOP/AH XyCycHSIT, amdoTepaap yuyH 3ca xap
MKKaJla XycycusTtra sra 6ysaaunnap.

Kucnortaaun sputryBumngap nporon Gepuuira mMoi-
waauruy 6unaH xapakrtepaaHajd. by rypyx spuTyBuujapra
CYyBCH3 UyMOJIH KHCJI0TA, CHPKA, XJOPJH CHPKa, GTOPJK CHPKa,
cyabdart, ¢docdar Ba OowKa KHCJIOTagap, TMHKOMJIap Ba
XOoKa3osap Kupaad. AMMo GMpOHTA 3PUTYBYHMHH NPOTOHOTEH
TPYNIACcHTa KHPHUTHIL 3pUTYBYH MPOTOHHH OHPHKTHDPA OaMaH-
1M, feraH cys smac. [IpoToreH spuTyBUHJI4pAa NPOTOH Bepull
MOHMJJIHTH  yHU Kabya kuauiura HucbaTad aHya YCTYH
6ysnaau. Macanan, aHa IWwyHAa# TUNHK NPOTOreH 3PUTYBUH
CH3;COOH 3ca HySO,4 ra Huc6aTaH acoc XoCCaCHHH HaMOEH
KHJadu, sibHH Cyab®ar KHCJAOTalaH MPOTOH OHWPHKTHPHO
onaan. Cupka kucaora Ba GollKa NPOTOreH 3PHTYBUHJAD
amdorep 3PUTYBUHJIAPAAH TPOTOH JOHOPJK XOCCAJApHH
POTOH-AKUENTOPJKK XYCYCHATHAAH XKy/da XaM YyCTyH 6yaniuu
6unan amdoTep 3puTyBUHIapAaH (apKaaHalu.

Acocan 3puTyBUHJIAp FAKKON acoc/d Xxapakrep
6unadH MdoaasaHaad, s'bHH NPOTOH OGHPHKTHPHIUTA MOHHJ.
Tunuk nporodpua sputyBunaap Bakuinapu — NHs, NH,OH,
H2NCH2NH2, (C2H5)2NH, CsHsN, HCONHQ, CH;;CONHQ Ba
6olikasap xucobnaHanu. Brpok acocau 3puTyBUMJIAD aHYa
KY4JIM POTOHTa MO#KA 6Y/araH y3 wepurura npoToH GepHLUH
MyMKHuH. [TIpoTroduna sputyBUMaap Y3/1apHHHHT IIPOTOH OJHLITA
MyaisiHAHTH GH1aH aMoTep IpUTYBUHIapAaH papKaaHalH.

AMdoTep 3puTYBUM/IapK KyUCH3 KHCJIOTA-aCcoOC/AH Xoccara
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3ra, s'bHH yJap npotoreHjaapra Huc6atad aH4ya Kyucu3
KucaoTajap Ba nporopuanapra HucbataH KyucCH3 acoc
xucobaanaad. Amdorep sputTyBuuaapra CcyB, chndpTaap,
KeToHJap .Ba GouiKajaap Kupaaun. AMdorep Ba NpoToreH éxH
npotodua 3pUTYyBUMAAD YpTacula KeCKMH (hapKJjaul KHHMH.
UyHKkH KHCJOTa acocad OGHDHKHIL XapakTepH Ba »Xapaéd
AYHamUIIUra KUCJAOTA-aCOC/AH Xoccacura OHPHKYBUM NapTHep
XaM MabJayM Japaxkafa TabCUP KHJIAAH.

ANpoTOH 3puUTYyBUMJIapAa NPOTOH-AQHOPAH €KH TPOTOH-
aKLEMNTOPJAH X0CCa XYCYCHSITH AKKOJ HpodaiaHMaHau. Yaap-
Aa AMMEKTPHK YTKa3yBUAHJIHMK yHUYa KaTTa 3Mac Ba 3JeKTp
JMIO1 MOMEHT XKYyAa KHYHK KW HOJra TeHr 6yaaau. AnpoTton
3pUTYBUMJIApAA 3purad MojjaJjap ce3Wapan MuKécla
HoHJaHMaian. BbyHaahd sputyBunnapra 6eHsod, xJaopodopm,
yraepon IV xjopun, yriaepoa cyabdua, LHKAOTeKcaH Ba
OoliKanap KHpaiu. )

AnpoToHIH 3pHTYBUYMJapra KyTr0/uM éKM AMNOJSID anpo-
TOH/IY 3PUTyBUMIAp XaM Kupaiad. By rypyx spurtysunnapaa
JAHJIEKTPHK YTKA3yBUAHJIUK Kyaa 1okopu (&e>15 Ba
3eKTponuiionb MomeHT (7-10 3° Ku. M Ba yumzan katra)
Oynanu. Ynapra auetoH, HUTpoMeTaH, AuMeTuadopMaMui,
nponHaeHkapboHaT, alleTOHHUTPHA, AHMETHJACYNbPOKCHI Ba
Gouwikanap kupanu. By spuTyBuMnapna kKicjaora-acocau xocca
KyucH3 HdopanaHrai, OHPOK yJapHH XaMMaCH Ky4iH
KyTOaauranaup. Junoasip anpoTOH/AH 3PUTYyBYMJIAD aHAJM-
THK KuMéna Kyananuy 6uaan Gupra KHHeTHKa, KaTaaus,
3JIEKTPOKHMEBHI Ba TypJIH COXaJapHH TEKILUKUPHULIAA XaM KeHT
Ky/ananuaaan. Ynap peakisi HyHaMuInra sHr KyJaad WapouT
sApaTtub Gepanaw.

IpHTHIraH MOMAAHM KHCJOTa-acoCad XoccacH Gyiiuua
TEHIJIAUITHPYBYK Ba AuddepeHUHANaHYBYH 3PHTYBUHIAPHTA
Gyaunanu. TenrnaiTupyBuu spuTmasiapia 6ab3u GUP KUCAO-
Ta, acoc Ba 6GOIUKA 31EKTPOJUTIAP Kyud TaXMHHaH GUD XHJ,
Auppepenuunsiauiia 3ca — xap xua 6yau6 Koaaau. Tewr-
JAUITHPYBYH 3PHTYBUMIAPAA 3JEKTPOJUTIAPHH TEHIJIALUTH-
pull Kywiapu yMymuil xapakrtepra sra 6yaaau. Macanan,
TEHMNIAWTHPYBYM 3PUTYBUMJIAPAA XaMMa KUCJIOTaJgap Kydu
€KM XamMmacH Kyucu3 6yau6 Kosnana, Qeiduil MyMKUH 3Mac.
Kynuunuk munepas kuciaortanap — xaopat, 6pOMHA KHCJIOTA,
HUTPAT KuCJA0oTa Ba OoliKasap CyBJAH 3pUTMana XyAIH
KHCIOTaHH CcyB GuJaH OGuUpUKAW Maxcyaotd Kabu Hi;OF
XOCHJl KHAKG, CyBIH 3pHUTManapia TYJIHK AMCCOUMIAHAIM.
CyB Kuc/0Tanap KyuyuHH TEHIJIAWTHPYBUM OYJIMG TabCHp
KHJIA M.
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[TpoTOH/IH 3PHUTYBUHHMHI [LOHOP — aKIUENTOPJH XOCCacH
KaH4ya Ky@IH H(oaananca, KEHI MHKECAarH KUCJAOTaJapHHHT
TEHrNAlWITHPYBYH TabCHPH WIyHYA Kyn Oyaaau. Macaaan,
cysra HucbGaTaH aH4a Kyuad nportodusa xoccara sra 6yaran
CYlOK amMMHak QakaTriHa Ky4wiu KucJoTajaprardia 3smac,
6ankH KyuCH3 KHCJOTaJap YyYyH XaM TeHTJallTHPYBYH
xucobaanaau. ITporores 3puTyBUnIapHu acociapra HHcbaTaH
TEHINAWTHPYBYM TA'BCHPU XaM LIyHra yXiulail TyWYHTHPHIE-
AH. ’

HuddepeHuusioBud 3puTyBUMIapAa KHCJIOTa, acoc Ba
OolIKa 3JCKTPOJHTIAPHUHT Kydud eTapJudya OGup-6upuaad
¢bapK Kuaysuu 6ynanu. CyBiu spurmaapia TY/AHK AHCCOUH-
JlaHTaH KYNrHHa KucjioTa Ba acocaap AH(bepeHUHATOBUH
3pUTYyBYKHIapAa Kyud 6Yitnua dapknaHaan. MacajaH CyBCcH3
CHDKa KHCJ0Ta Ba 6olIKa KyuCH3 MPOTOH/AP aKUeNnTopJapH
KyUWlH KHCJoTaaapra HucbataH A depeHuusIoBYd camapara
sra Oynaad. [luddepeHunanoBuu 3pUTYBUH TylllyHHacH
MyTJaK XUcoOjaHMallu, YyHKH OWp rypyx ModjaJiap yuyH
IpUTYBUH AndPepeHuunsiioByd Oyica, Gouikanapur yuyH 3ca
TCHIAWTHPYBUK 6yauiny MymMKuH. Macanan, CytoK aMMHakK
KyusH acocra Hucbartan auddeperunsnnobun spuTma xucobia-
HalM, KHCcaoTasapra Huc6aTaH TeHIVallTHPYBUH XHcobJaHa-
au. flnana ynuBepcan nuddepeHuusoBUd camapara A1Iodsp
anpoTOH 3PUTYBUYHAApD 3ra 6Y/ub, YHHHI TabCHPHUAA KHCJIOTA
BAa acoC KyuJaapu y3rapai.

Kynuunuk spuTManap KeCAOTa-4COCAH XYCYCHATN4pH-
JaH TallkKapH TypJu Xoccajapra Xam sra Oyaub, yJap
aHAJMTUK KAME YuyH MyXHM aXxamusTra sraaup. JPHTYBUH-
JIAPHUHT KYNruHa KHCMM 3pPUraH MOJJAHHHI 3appavaJ’apH
6uan KOoOpAHMHAILHOH OGOFJAaHMUI XOCHA Kunaiu. DyH-
Aalt MoAnajap GOFJAOBUM 3pUTYyBumMaap AeHunann. YaapHu
AOHOp Ba akuentopaapra axparaaunaap. [lonopausap
akuenTtopjap OuiaH, akuenTopJauaap 3ca YyJapHH [AOHOP
OH1aH KOOPAMHALIMOHJIAHTAH 3,1EKTPOH KY(MTHH XOCHJ KHJa-
A, Kynuuauk AHOOAD aKUeNnTopJH 3IPUTYBUWJAp — KaTH-
OHJIAPHHM Te3la coJbBaT/ial, JOHOPJAH XOCCACHHH HaMOEH
KHJaaau. AKLUEeNTOpPJAH 3PHTYBUHIAD — NPOTOMHTHK IPUTYBYH-
nap 6yauG, aHuoHJap O6uaaH WHAAATAH Y33apO pedKlusAra
kupuwain. by tacHud xam KarTbuii 3Mac, YyHKH GHPHKHIL
lapouTura Ba luepurura Kapab, 3puTyBuUM JOHOPJH Xamia,
aKUenTopJii XOCCACHHH XaM HaMOEH KHJMIIH MYMKHH.
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3.4. Astonportonus

DneKTp YTKasyBuaHAMK Ba Oowka ycyanap OusaaH
aMOUIpPOT 3PUTYBUYMIADHUHT 03 MHUKIOPAA AHCCOLUHMJAHMIIH
uc6otaanran. Macanan, cyB Ky#iugarg cxema O6yinua
AHCCOUHIAaHANN:

H2O+H;0=H;0*4+OH"~ (3.6)
YHHMHT MyBO3aHaT KOHCTAHTaCHHH
K aH?o+2 %H—
%0
X0N1a €3l MYMKHH €KH
Ka’y0=ap,0+ aon—

Ailny xapopaTaa 3pUTYBUM aKTHBJHTH AOHMHH OGyJTraHanru
cababan, Ka} o kynaiitva xam goumuii 6yiu6 Konaau. By
CYBHUHTI HOHJAHM Kynmalitmacu.Onataay Ky o€ku Ky,
Xonna GejrunaHaii.

Kw= ay,o0+ aon—
Bouika Mucos Tapukacuma, MeTaHOJHH aBTONPOTONHM3HHH
KeJNTHPHII MYMKHH:

CH3;0OH +CH30H =CH30H+2+CH30_

%nsony FH0- (3.7)

]

2
acH,0H

OYHIAH Kagyon= Koyon= %chyon Ic,0™

(3.6) ékn (3.7) Tunaaru xapaéuaap aBTONPOTOJNH3
Peakuuaaapu, yHMHIN MyBO3aHAT KOHCTAHTACH 3Ca
ABTONPOTOJNH3 KOHCTAaHTacH Aedunaad. Amoumnpor
HSolv 3puTyBumsap yuyH aBTONPOTONH3 peakuus yMyMHit
KYypuHHlIaa Kyiduaaruua €3uaanu:

HSolv 4 HSolv=H;Solv*t + Solv~

ByHnau KypuHuG TypuOauKu, aBTONPOTOH3 PeakUusnapHa
GMTTa MOJIEKYJ/1a 3PHTYBYH KHCJ0Ta 6§16, 6olLKacH 3ca acoc
6ynu6 wwtHpok 3TMoKaa. llly ca6abau HSolv Ba Solv™
6unan 6up karopaa HSolv Ba HySolvt xap 6up kuciora Ba
ACOCHHHT tyTaw XypTtH 6y11b6 KenMokaa. HySolv 11oH How-
Jaapu, Solv™ 3ca suar-vuoH 1e6 arasand. ABTONPOTONH3
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KOHCTAHTACH JIHOH Ba JIMAT HOHJAdPHUHT AKTUBJAMUK KynaHTma-
cH Ky#uaaruua udoaa stuaaLu: '
Kiisolv =an,s0lv +s0ly —
ABTONPOTONN3 KOHCTAHTAJapH IPUTYBUHHHHI 3HT MYXHM
TePMOAHHAMHK XapaKTepuCTHKAcH xucoOsaHaau. Y Xam
IUCCOUMJAHHILI KOHCTaHTacH Kabu XapopaT Ba 3PHTMaHHHT
HOH KyuHura GOFJIMKAKP. ABTONPOTO/1M3 KOHCTAHTA KYpCaTKHUH
PK isowv= —1g K ysory AHHH 3pUTYyBUKAATH KMCAOTAJNHUK HIKaAA-
CH KaTTaJdHrHHW Kypcataau. Arap KUCJAOTaA# OPAaJHKHH,
Qysov =1 AaH ag,,-=1 rava onunca, y xoana pH nntepsan
kuiumat «O» pan p=K g, raya 6ynaau, sbHH y CyB YUyH
14,00, metanon yuyH 17,31, cupka Kdcaora yuyH sca 12,22 ra
TeHr 6yJaain Ba XoKaso.
ITpOTONHTHK MYBO32HAT KOHCTAHTACH

HA 4 HSolv=H,Solvt A~

(3.8)

_ A,selvtaa

1A =Kyasolv 4Hsolv
QA

ojaTiga KHCJOTAaJUJHUK KOHCTAHTAaCH AedAHJIaLH.
B+ HSolv=BH™* + Solv™

3.9

rd
MyBoO3aHaAT KOHCTAHTACH aCOCJAMUJHK KOHCTAHTACH
Jderuaanu.

Bt asely — . (3.10)

B
Kg= a =Kpjisalv 4HSolv
B

bynaan kypuHub TypubAHKH, KHCJIOTAMHJIWK Ba ACOCHHJIHK
KOHCTAHTATA IPUTYBUHHHHT AKTHBJIMTH XaM KHpap 3KaH.

Arap B acoc ypuura HA kyucus kdcaoTaHHHT A~ aHuoHU
OMpHKca, Y X0Ja [POTOJHTHK MyBO3aHaT Kyluparu Kypu-
HUllIra 3ra 6yJjanu:

A 4+ HSolv=HA+Solv~
Yuuur MYBO3aHAaT KOHCTAaHTacH

a a —
b HA “Solv
K =__Z‘Af—_=KAHSO|V AySsaty (3.11)

HH XaM A HMHT acoc/u KOHCTaHTacud €KM A HUHr acocuil
IUCCOUHJAHUII KOHCTAHTAcH aeduaanu. (3.9) sa (3.11) aap-
HH Kynadtupuiaca Ba (3.8) Hu 3bTHOOpPra OJAMHCA, MYXHM
HucGartaap osuHaaM:

KHAK?\’= Khsolv- (3.12)
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HA KucoTaHHHT CyBJM 3PHTMACH YuyH YHHHT KYPHHHLIK
KHAK2‘=KW ‘ (313)

XoJiaa 6yaanny,
Macanah, cysaun sputmana NHeT/NH; TyTaw )yt yuyH,

Kpi, -+ K, = Ky,

NH2OH

ANH,
3amMoHaBuH KaiBaJJapaa HOHAAHHI KOHCTaHTAacH ojaTia
(akar Ky, karranuru yuyn Gepusaan. (3.12) TeHrsnama

KA. HHHP KaTTajluruH{ OJMUI WUMKOHWHHM Gepajiu.

b
Knny=

CyB Ba GolUKa 3DMTYBYMJIADHH aBTOINPOTONH3H KEHT
Xapopart opaauruna ypraHuiraH. CyBHU HOHJIAHHUI XKAPAaEHH
HAoTepMUKAHD, (AH,=56070 JK/moab) 1wy cababun
(2.12) Tenrnamara GuHoaH xapopaT opTuiiu 6uian K, xam
opraau. (2.12) teHrnamauun uHterpannanca sa AH Kuiimatu
KYAn/Ica CyBHH HOHJIAHHILWHK XapopaTra 60FJIHKJKK TeHIJa-
Mmacu 1gKy Hu Gepaau.

1Ky =6,083—0,01706T — “21-

By xap xun xapopaTiap ydyH CyBHHHT HOH KynadTmacH-
HUHT Ky#uAard KuiiMaljaapu TONWATaH: |,

Xapo-
par, 0 10 20 30 50 80
°C

Ky |1,1. 10529, 105l68. 105|1,4. 10%|54. 104]24. 10

bynnan «kypuuu6 TypuGauKM CYBHHHF HOH KynaHTMacH
TeMnepaTypa KyTapuauiuu GujaH aHua ce3usapiin Aapakalia
OPTApP 3KaH.

CoananauiTHpuil yUVH TCHApPATJIaHraH BOJAOPOJA  HOHHM
H3O% 6unan smac, 6aaku H* cumBonna Gearnnasim Ba CyBHHU
UOHJIaHHIL CXEMACH COANApPOK KWIHG €3nnaii:

H,O=H*4+0H~ _ (3.14)

Ba
ay+ aoy—=[H"] [OH"] W wn =Kw (3.15)
Tenrnama (3.8) Ba (3.14) cyB uoHaanraHaa Oup XHJa

14

www.ziyouz.com kutubxonasi



mukaopiaa HY Ba OH ™ nonaapu xocna 6y niLiHHK KYypcaTaim,
ABHU TO3a CyBAa

[Hf]=[OH"| = \/K_W 6§yaann.
XoHa xapopaTHaa
(H*] = [OH"] = V1,010~ =1,0- 10~ " moas/a

CyBHHHT HOH KynaiitMacu udoaacugaH KYypHHaIHKH, Xap
KaHpaaii cyBau 3puTMa xap Aoum HT Ba OH™ wuoHiapunu
y3una TyTalM, YyHKH yJapHUHT KOHLEHTpAUWsi KynaluTMaJnapu
(akTUBJAMTH) XKyda XaM KHYHK Oy/aaad, amMmMo MabilyM
KaTTaiaukka 3ra O6ygaau. MacanaH, XoHa Xxapopartuia
0.1 M NaOH na Boaopoa voHJIapHU KOHLEHTPALHACH:

Ky 1,0.10— 1

(H*]= [OH™] 0.1

=1,0. 10— 13 Modb/J;

1,0 M HCI na OH uounap KoHUeHTpauusicuaa sca

Ky  10.107"

= 10 =1,0-10""* moab/a ra

[OH"}=

TeHr Gyaanu.

DpHUTMaHHHT KUCAOTAJNHK XOCCACHHH HPpoaaall y4yH BOAOPOL

KypcaTkuu, AbHd pH Kabya Kuiaunad. Y BOAOpOA HOHJAPH

4AKTHBJHTH YHJAAMuH Jorapu¢M MaHGUHA HLUIOPACHTE TEHT:
pH= —lgay- (3-16)

Taxmuuuit xucobaawnapaa (3.16) rteHraamaaard BOAOPOL

AKTHBJIHTH YPHUTa yJapHHUHT KOHUEHTPAUHSCH KydAuaalu.

KaTbHAH éHAOINTAHAA LIYHH KYPCaTHLI Kepak, yauamiaukka 3ra Gyarau
KaTTaguK Jorapubmaanmainan Ba (3.16) Tenrnamaparn JgorapupM Gearucy
a4coCH/1a BOAOPOAHHHT HHCOUN akTHBAUTH {@y+) €KW BOAOPOA HOHMAPDHHHHT
adHaH 3pHTMajard akTHBAMIH (@y+) HH YHWUHT CTAaHA3pT 3IPUTMAECHIATH
aKTUBJAHMH (a®y+) ra 6yaran HucBaT €taam:

pH=—lg -‘:H—+,=:—IgaHh
a’y+

Takpubuit xucobaawnap yuyyH aKTHBJAMK YPHHTa KOHUEHTpalHs KYy-
Anaanu:
Gy+
pH= —lg ——=—lgg+.

G+
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6yHaa cy: Ba Cp+ — Oepuaran  Ba CTAHAAPT 3PHTMAdarH  BOAOPOA
HOHNADHHUHT MOJSID KOHUEHTPaUUAIAPH; Cpy+ — HHCOHH KOHUEHTPaUHs.

Cranaapr spuTMajard BOACPOA HOHNAPH KOHUEHTPaUHSACH Oupra Teur
6y.raHn yuyH HMCOHH aKTHBAMK ap+ aiHM 3PHTMadard BOZOPOA HOHJApH
AaKTHBJAHK COHHra TeHr, gemak pH Hu xucobaaiwt yuyH yHu jorapudmaaca
6ynap skan. CTaHAapT 3pHTMa MOASAP KOHUEHTPAUHsCH Xam 6Upra TeHr, wy
caab/i4 aftHW IpHTMalard HUCOMH KOHUEHTPAUMA MOJSIP KOHUEHTPaluHAra
TYFpu keaand. [lemak, yHua karra 6yamaradH MoOASP KOHUEHTPAUHAIH
IpUTMAHUHT Taxmuuuit pH nun xucobaaliaa y KaTTaNHKHUHT JOrapupMHHK
OJHW  MYMKWH 3KuH. DByuaait énaawdwinn JjorpudmMaaiina  xap AoMM
bTHOOPra oJHIL Kepak 6yaaau.

KynuHua VHauk sorapudpmuu manduit (pam3su) cudartuia
«p» XappunaH Qohsananuaaim.

pX=—lgX

Macanan, pKy= —I1gKy, 6ynaa, Ky — cyBHHHT Hou Kynait-
Macu, pAg= —1ga,,+, arap a,,+ KyMylul HOHHHHHT aKTHBJIH-
ru 6yaca, y xonna pK= —IgK 6ynanu. bynna K-nonaauuiu
KOHCTAHTacH Ba X.K. Arap renraama (3.15) uu .Jora-
pudMmaaHca Ba GeqruCHHH TecKapH HilopasnaHca,

pH+pOH=pKy

€kn xoHa xapoparuaa pH-4pOH=14,0 ra teur 6ynann.
tynra yxwain (3.10) Tenrsaamanu xam Kaiita y3raptipub

pH=pOH="/%2.14,0=7,0

XOCHJI KHJIHHAIH.

[HY] =1-10" "moan/n éku pH=7,0 waprau Gesru xoua
UIapOMTHAA PHTMa HeHTpaJl 3KaHUHHK XapakTepaahiau. Kucao-
Taau sputmanapaa - [HY] >1-10"7 moas/a sa pH < 7,0,
Hwkopuit aca [H] <1107 "monn/a Ba pH > 7,06V1au.

XapopaTHHHT OPTHILUM OUJIAaH CYBHHHI HOHJAHMIL XKapaé-
HUHUHT oluWIIKH Xxucobura HelTpasa spurMmaga pH Oupos
Kamasiau. Macadaas, xapopat 80°C 6yuca, HeidTpa 3puTMana
BOLOPOA HOHJIADHHHHT KOHUEHTPALHACH:

[H*]= \/Tﬂ;=2,5- [0_13=5,0-107 MOJb/J, sibiy pH=6,3
ra TeHr. AfHM XapopaTaa CyBAH 3DHTMaHMHT HEATPaMIMIH
waptan pasuirga HY Ba OH™ kouuenTpauusiapu (&xu
AHHKPOFH AKTHBJUK)HH Y3apO TEHIJHIHAAAUP.

3.5. CyBau 3putmanapaa kuciora Ba acoc MyBO3aHaTAAPH

DpUTMalHHT KHCJOTAIHINI I KUMEBHH peakuus HyHa/H-
lIMTa Ta'bCHP 3TYBUM aCOCUH oMuAdapaaH Oupd XxHcoOaaHAaLH.
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Hly ca6abau kucioTa Ba acoc 3pUTMajapHHH yprasdul Ba
MYBO3aHAaTHHH XucobJalu MyxuM axamuatrra 3sra. Kyuau
KMCJOTa Ba acocnap Xap KaHAail KOHLEHTpaUuHAIH
5pMTMaja XaM amanjaa TYJAHK [AHCCOUUJaHaAHM, KYUCH3
KHCJOTa Ba acoc/ap 3¢Ca KMCMaH JHCCOUMNaHafH. YpTaua
Kyura 3ra Oy/AraH KucJoTa Ba acocjap Xap HKKHCHHHHT
OpafUFUIAH YPUH OJalH.

3puTMana KucaoTa-acocaap GUpukMinM Te3 GopaaH. by
TUIJary peakuUusl Te3JuKJapH Karrta OVJraHd yuyH, aHa/u3
BaKTHAa KHAMHUYMAWK TYFIUPMANIU.

3.5.1. Bup Herw3au Kucaora Ba acocaap

CyBau 3puTMaza Gapya rajoreH BOJOPOLIH KHCJAOTaJjap
(nepxaoput, HurpaT Ba HF pan 6omka) Kydid KHCJIOTa
xucobaaHaau. Kyuiau, KuciaorajapHd CyB/Au 3pHTMaJjapuia
npotosiutuk peakiuus HA+ HyO=H;0% 4+ A~ Gyryuaai yur
TOMOHTa CH/KUUAKH. Kyulu KHCAOTA TYJAMK HOHJAAHTAHJIHIH
ca6a6J/k 3pUTMasa BOAOPOJ HOHIAPH KHCJ0Ta KOHLIeHTPaUHA-
cura (Cy+=cCy,) TeHr 6yaanu, Oy KHCAOTA aHHOHJApH 3Ca
3pUTMa KHchoTasurura 6orauk 6yamaiau. Macaaas, 0,1 M
HCI 1a Bopopon uonaapu Konuentpauuscu 0,1 Ba pH=1,0ra
tedr 6yaaan. HCl na Bomopod HOHJapH KOHLUEHTPAUHUSICH
0,1 Ba pH=1,0 ra tenr 6yaanu.

HMwkopuii Ba WWKopuAaap MeTasajapH THADOKCHAJIAPH-
Huar [NaOH, KOH, Ba(OH) . Ba x.K.] cyBJH 3pHTMadapu
KYWIH HUIKOpJAap XucobaaHaau. Yaap xaM TYJAHK AHCCOLLUIA-
HulKM cababau, NaOH kaGu Kyuau acoc sputmacuaa OH™
HOHJIAPH KOHLEHTPAUHSCH HLIKOP KOHLeHTpauusacura (Cog-==
Cmoy OyHAa M — ninKopuil metans) TeHr 6y/aany.

Kyucus kucsaora Ba acocjap CyBJH 3pUTMana KHCMaH
nuccounnanand. Cysau sputmasa HA  kyucus kuciaora
MyBO3aHaTH

HA+H,0=H;0* +A~
éKH yHl/l daHya coaaaJaliraH LHakJIu:
HA—H* +A- (3.17)

X0/4a é3usanu.

(3.17) ma vmTHpoK 3TyBUM Xap 6Up 3appaua ruapaTaaHrat

Xonaa 6yaanu. Ogatna é3MiHK co/1aNalITHPULLI YUYH Ta'bCHUP

3TYBYM 3appayda ruapart Ko6urd Kouaa 6yiinua é3namaniu.
Teurnama (3.17) paru MyBo3aHaT AHCCOLMJAHHLL KOH-
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CTaHTacH GuJaH XapakTepJiaHalu.
N

a .a,- + - . -
Hra”  [HT] [A7]  Yu:Va —Kyph- Yu+ Ya (3.18)
aya [HA] YHA VHA

Kya=

Bupunuu akuunawkuwiga K°, =Ky, 1e6 kabyn Kunamus Ba
(3.17) xapaénuu 6Vy#inua MyBo3aHaTAalru KOHWEHT-
pauusHu xucobaailmus: Arap H™ nonnapu konuentpauus-
CHHM x OWJ1aH Ba yHra TeHr 6y/arad aHMOHJAp KOHLEHTpallus-
CcHHH' A™ gaecak, y xoiaa Auccounnanmarad HA kucaoracu-
HHHT MyBO3aHaTAaru KoHUeHTpauusicu (C5j3—x) O6ynanu, 6y
epaa C4, — KHCJIOTAHWHT yMyMuil KoHueHTpauusicu. (3.18)
TeHT/JlamMara x Ba (CH,—X) KHAMaTIapHHH KVHCaK:

X X

=—a (3.19)
(ggpa—x)

KHA
Ba KBaApaT TeHrjJaMaHH x ra HucbaTtaH eudcak:

K o
x=[H+1={A~1=—-K*;‘ + \/(——”“—)%mcm (3.20)

Arap x< ¢, 6yaca, y xoaga CH—x=c$, Oynaau Ba
TeHrjaaMa (3.19) Hu eunw coananailaiu:

x=(H*]=[A"]= VKely (3:21)
€k NorapudMUK lLaKIAa:

pH=1/2pKys—1/2lgeps (3.22)

Amanparu xucobaawaapaa (3.21) TaxMHHHI TeHrjama Kyn
Hlunatuaaau. (3.21) renraama 6yiuua 0,1 M CH3COOH Husr
BOAOPOA HOHJapH KOHUEHTPAaUHSCH :

[Ht] = \/1,74- 10-%.01 = 1,32mo00b/1 Ta TeHr.
Bynna pH= —Ig 1,32.10 ~°= —(3,11), spuu pH=2,89 ra
TYFpH Kenaau. Xucobaailu: Chy—x==c$, 1e6 oauil TYFpH
3KaHJUIHHKM KypcaTan. XakukaTaH xam 0,1—1, 3210 7320, 1

Ba Oy 1,5% naw kam xatonukaa 6ynaau. VIya kyitmaran
K%x=Kys 1 0,1 M CH3;COOH yuyH MOHaHI 3KaHJHTHHH
G6axonaw yuyH (2,6) ¢opmysa 6yiiMua IPUTMAHUHT HOH
KyYHHH Ba HMOHJAHHMIIHHHI KOHLUEHTPAUHMOH KOHCTaHTacH
K chcoorit (2.11) Tenrnama 6Vitnua xucobaaimus:
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J=V20utZur+Cy-24 ) =1/2(1,32-107° 4 1,32-107%) =
1,32-10°%;

3
PK chcoon =476 —2.+0,500  Vige107®
1+ V1321073

—02-1,32-1073) =4,74
6KH

Kencoon=1,82+107° 6yau6, 1,74-107° ra xKyaa xam siKHH
KeJaau.

A#Hn  KoHcTaHTagaH doiinanann6, BoOAOpPOL HOHJAp
KOHLLEHTPALHACHHH XHcobJaall,

[H+]=\/1,82-10_5-0,1=1,35-10“3M0Jlb/J1 éKH

pH=2,87 ra onu6 kenaau. By HaTHka amajna OJLAMHTHTA
TYFPU Keaaau, sibHH iyn Kyiduaran K°cy.coon=Kcu,coorH
XaK sKkaHuHu Kypcataiu. lllynu kypcatub yTuin Kepakku, 6up
aCOoCJIM KHCI0TadapHHHT HOH KyUH CaMapacH yHua KaTTa 3mac.
Yynku (2.11) TeHrsamara KupuTuaral 3apsi KBaAapaTH
Avz? KHYHK.

Kucaoranaphuu uoHmanuil napaxxacu (o) Hu Kylinaaru
TeHrjaMa 6yinuya xucobjall MyMKHH.

AT \/KHAC;A_ Kya

@ = s s
CHA CHA Cua

0,1 M CH3COOH uuHr nonsnauuiu gapaxacu

—5
o= \ﬁﬁi=1,36.10—"’, éku 1,369 HM TalUKHA

3Taau: AMMO C§j4—C 1+, Ae6 KabyJl KHIHIL Xap AOHM
XaM y3uHH OKJaiBepMaiiiy, YyHKH € YHIa KHCJIOTa 3pUTMacH
Kyla CYIJNTHPHAraH, éKH WOHJAHHII KOHCTAHTacH KHHAMaTH
Xyla xam KarTa 6yaca, 6y Bakraa (3.20) dopmyaa 6yinua
KBaJpaT TeHr1aMa euyull Kepak.

Ammo [H']uu xaM MKKMHUM AKMHIAWTHPHL POPMYaACH
6y#iHua eunll MyMKHH:

[H*) =/ Kya (e — [H¥]) BNEE

y (3.19) TenrnamamaH xeu KaHAal V3rapTHIICH3 Keaub
uuKaau. bBupunun sakuusawrtupuwga [H'] karraaurw
(3.21) 6yiinua tonunammu, cyurpa (3.23) 6yiimua [H7|uu
xucobananu Ba sna (3.23) ra [H']’cudartnaa kyinaanu.
AHHK HaTHXXa O/IMIL YUYH HKKH MapTa SIKHHJaWLTHPHII eTapJsH
6Vaanu.
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Mucoa cudatuna 0,006 M CH,CICOOH un Boaopon Houﬂap KOHUEeHTpa-
UHSCHHM Xucobaaiimus. (3.21) teHrnama 6Viiuua

[H*] =\/ 1,4-10~3.5.10"% =2,7- 103 Moan/a

6ynann. HaTuxka aliiu xosaa itya kyiuarat ¢° « [H] a¢® xyna xam kynon
9KAHMUHH KYpCaTAH, UYHKH KHCJIOTaHUHT GOWJIAHFHY KOHLEHTPAUHUSICH
MOHJIaHHILI HATHXXACKAa IPMHAAH KYNpPoK KaMaiin6 keran. OMuKHraH HaTUXKa
271073 uu (3.23) TenrnamaHnu eunuw y4yH QofizananHaMmus:

(H*] =V 1,4.10-3(5,0-10~3—2,7.10~3 = 1,8- 103 o/

AiiHn KuiiMaTHu TeHrnama (3.23) ra kyiicak

[H*] =V 1,4-1073.(5,0-10~°—1,8-10~3 =2,1-10~3 monn/a

(3.21) Tenrnamanm amHuk eunaraga [H']=2,03.10"° monn/a xeaub
YHKHILHK TOMUJAH, Oy 3ca aMaina TaxMuHHHA Xucobialiial GapK KHAMadAH.

bab3u myBo3aHaTHu (3.2]1) TeHrnama 6unaH XucoOjaH-
raHjia BOAOPOA HOHJAP KOHUEHTPALMICHHH XaKHKHH KUHMATH
Keaub YMKMacaAurd MyMKuH. MacaJsan, xucobaauw iyan 6uian
OJIMHTaH BOJOPOJ HOHJApH KOHLEHTPALHSCH, OJHHraH Gup
HETH3JIM KHCJI0Ta 3PHTMA KOHUEHTPALHSiCHAAH I0KOPH 6y1u0
KOaHWK MymKHH. Macanad, 0,01 M nuxjJopcupka KucjoTa
MYBO3aHaTHHH XHcobJaraHnia

(K=5,0-10"2):[HT] =1/5,0-10 7210 ?=2,2-10*

MOJIb/Jl KeJaub qm(a;m HatuXaHu TYFpU 3Mac/Juru HyJa Ky-
finaran ¢y~ [HT] =cyi, HH XaTTO OUPHHUM SIKMHIALIMLI-
da XaM MyTJIaKo sAIpOKCH3JIHFMHU KypcaTaau. MacanaH, HOH-
Jlap MyBO3aHaTHHH XHCOOGJaLIHHHT YMYMHH KOHWAaJjapHiaaH
GUPHHUHT HITIOCTPALHACH xucobnaHaau. byHaa HOMa'bJyM
KaTtaauk X ailHu cucTema yuyH Xamma MyBO3aHat KHPIMaT—
NapuHH SHT KHYHTHAHP. [HT] kuitmatunn x = [H*] Ba
chia— [HT ]~cHA MYBO3aHAT wiapTu Gyiinua osdHraH QHU3HK
KaTTajlMK TYFPH 5MacC/Juld, HOHJAHMaraH KHCJI0Ta MoO-
JIEKYJIAaCHHHHT KOHUEHTPALHUSCH, XaKHKaTaH XaM BOLODPOA
HOHJ1apH KOHLEeHTpauusicura Huc6aTaH aH4a KHYHK 3KaHHHH
Kypcatmokaa. Kougara 6HHoaH 3HT KHUMK KOHLEHTPalMUsHU
x = [CHCI,COOH] Ba [H™] =¢°—x ne6 Genruiaimus.

By KOHUEHTpauMusiHH KHCJAOTAHHHT HOHJAHHMII KOHCTaHTacH Hdosacura
KyAMu3:

[H*] [CHCI,COO~]  (®—x)2?

—2
= =5,0- 3.24
[CHCI,COOH] x 50-10 ¢ )

K=
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c?=10-10"%a c®—x=c nan 5,0-1072 OJIMHaau, GyH-

(1-107%2
X
1,0-1074

— =2,0-10"3 Mons/a

aan, x= [CHCl,COOH]

i

AfiHu KOHLEHTPallUsiHM aHWKJall yuyH (3.24) TeHrnamaHu Ky#uaaru
KypHHHILIAA €3aMH3:
0__ 1,2
x=[CHCbCOOH]=yE_Eﬁl_
: 1

Ba onuHraH Kuitmathu 2,0-107°% nu x cudatnna doinanaHamus:

(1,0-1072—2,0.10%2

[CHCI,COOH]
5,0-10—2

=1,3~10—3 MOJb /7

XHcoGaalwHyu sina X OpKaJu ONMHTaH KniiMaT GyiiMua TakpopJaidMu3:

—2 —3,2 ‘
(1,0-1077—1.3-10 )=1,5.10“2M0J1b/.n

[CHCI,COOH] =
' 5,0-102
Ba HHXOAT
-2 —3,2
[CHCI,COOH] = L0 1077 = 1510 )7 45,193 won/a

50-1072

Hatuxa, nkknHun mMapra siKuHJawTupull Gyiiuua xucoGaaula myBo3aHaT
KOHUEHTPAUHSACH eTap/nia aHuK KHAMAT ONHHFAHHHH KypcaTiu.

[lynra yxuwau 3apsiara sra 6y/arad Kuc/ioTa 3pHTMacuia-
ru macanaH, NHy*t sputmacunaru pH xucobaanaau. AMMo-
HWH Ty3/apUHHHT CYBJM 3DHTMACHAa MYyB0O3aHAT Kapop
TOHAAM.

NH,* 4+ HOH=NH; 4+ H,0%
Boaopoa ‘vonnap konuentpauuscu, macanad 0,1M ammoHu#

xaopug NH,Cl na (3.2]) rtenrmama 6yiinua xucobaaiu
MYMKHH:

- -
(H+h=VKNm¢PMh,=V5J%1W”WQH)=1&1W*Mmmm

Ba pH=5,12.

¢

Ulynra yxwawn #ys 6uiaH Kyucu3 acoc 3puTMacuiard
MyBo3aHaTHH XxucobGsaut MmymkuH. Kyucus acoc B spuTmana
MyBo3aHaTia GyJjanu.

B+HOH=BH* + OH
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By acoCHHHT HOHJIAHHIL KOHCTAHTaCHHU XapaKTepJaiiy.
Ko — agytaon-
B a
B
Tenrnama (3.20) Ba (3.21) Hu keaTupub UMKapHILAA,
TErHLJIH MyXoKaMa KuJauul 6u/aH Kyucu3 acoc 3puTMacuiaru
OH ~uoHaap KOHUEHTPaALUSICHHH XaM XHcoObJalll TeHI1aMacH-
HU OJHLII MyMKHH. DyHH Kyucus KHCA0Ta 3PUTMAaJIapHHHHT
BOJIOPOA HOHIAp KoHlUeHTpauusicund H7T xucobnaw kabu
onu6 6opHJIanM:

K K 2
[OH™] = [BH™] =__2_"1+ \/<__2'3—> +K9%cq (3.25)

Arap [OH™] «¢B 6yaca, y xoaaa ¢z — [OHT|~cB Ba
(3.25) Tenrsiama 3ca, Kyiuaru Kypunuura yraum.

[OH=] = [BH*| =\/ K3¢3 (3.26)

By apuTMana BoLOpPOA HOHJAD KOHLUEHTPAUHACHHH KyHHAaru
MyHocabataap 6yiiMua TOMUII MYMKHH.

Ky Ky
OH~™ 5
[ ! \/KBCS

Ba (3.13) Hu xucobra oaub,

[H*] (3.27)

Ky Kua

0
Cp

[H*] = (3.28) HH OJlaMH3. (3.28)

Wynnait kuau6, cysau sputMmasa NHz myBosanaTuuu
CcXeMma opKaJ/iH TacaBBYP KHJIHHaLH.

NH;+ HOH = HN,* 4+ OH~

Ba OH™ nonnap xonuentpauusicd, 0,0l10M NHinn (3.26) TeHr-
JamMa 6yiindya xucob./ialll MYMKHH:

[OHT] =\/ 1,76-107%.0,10 =1,3- 10~ 3 Moan/a.

By sputmana

— 14 —10
(H+] = jﬁ]‘ 10 0:15668'10 —=7,6-10""2 monn/a
(3.27) Ba (3.28) xamaa (3.21) Ba (3.23) Tenrsamanap
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3apsiara sra 6ysarad acocdap yuyH Xam TS’/%pn KeJgaiu.
Macaanan, 0,10M CH3;COONa BOAOPOA KOHUEHTPALHSICH
(3.28) Tenrnama 6yiinua

o1~ JL0-107 174,10 _ —9
[HY] = 'V 0.10 =1,3.1077 moab/an
ra teHr 6ysaanu.

KuméBuii aHanus, wapoutura KapaG 3puTMma KymuHYa
Kyu/Ju Ba KyuCHM3 KHCAOTanap €KM Kydad Ba Kydcu3 acoc
apajsauiManapuaan ubopat 6yaaau. 0,10M CH3;COONa uu
0,06M  HCI umitupokuaary spuTMaga BOAOPOA Ba alerat
HOHJIAPH KOHLEHTpauHusijapHHu xucobaaimus. Cupka KucaoTa
HOHJIAHUIUMAAH BYXKYAra KeJaraH BOJOPOA HOHJapu KOH-
UEHTPAUHACHHH «x» OujaH OearudaiMus. AlHM KapaéH
O6yinua xocun Oyaran CH3;COO xam x Gyaaau. Ammo,
3puTMaga Tyauk Auccouuaanysun 0,05M HCI xam 6op,
UIyHHHI yYyH 3pHTMaJard BOAOPOJA HOHJAp MyBO3aHaT
KoHueHTpauusicn x40,00M, auccounnanmaran cupka KHCJ0-
Ta Mojtekynacu 3ca 0,1 4x 6ynann. Cupka kuciora Mmyso3aat
KOHUEHTPAaUHACHHH YHHHT JAMCCOUHJAHUI KOHCTAHTACH TEHT-
Jamacura KysiMmu3ss.

[H*] [CHsCOO™] (x40,05)x
[CH;COOH] — 0,10—x

=1,74-10"% (3.29)

By kBaapar TeHrnramaHu euuid Xeu KaHAad KHHHHYHIHK
TYFAHPMAHH, JeKHH HXUaMJAAUITHPHLI MYMKHH. ABBairu
xHcobaap 0,IM CH3COOH La BO/OPOA HOHJIapu KoHUeHTpa-
iMsich  Katraaurd  10=% moan/a TapTHOOa 3IKAHJIMTHHU
kypcatran sau. Uly ca6abau ﬁyﬂ Kyiuarad x < 0,05 Ba
0,05+ x ~0,05 xamaa 0,1 —x ~0,1 nap TyJHK TacaAuKJaHraH
XHCo61aHaaH. Byunai #yn kyitnaras TeHIlamMatap acocnaa
(3.29) Tenrnama ypHura.

0.05x ) 74,105
0,10
OyHaan
x = [CH3COO7] =3,5.10° moan/a

®dapksaap kKarra OyamaraHugaH, SbHH KyuJH Ba Ky4ycus
KHCJI0Taaap apaaatuMacuia BOAOPOA HOHJIAPH KOHUEHTpallH-
SICH aMaJja Kyuld KHCJO0Ta KOHLUeHTpallHACH OHJaH aHHKJa-
HalH. DpUTMara Kyuyld KHCJAOTA KHDUTHJAHUIH aUeTaT HOH
KOHUEHTPAUUSICHHHHT OWpAaH KaMaluuiura oaub Kejaiu.
Ulynaait kuiub, 3puTMa KHCJAOTAJMJIHIHHK  Y3rapTUpHIL
OuJ1aH KyuCH3 KHCJI0TA AHHOHH KOHUCHTPAUHSICHHH KEeHT
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opajHKia TapTubra coiub TypHII MYMKHH 3KaH. AHaJHTHK
KHME MalrynoTHaa OyHlall HMKOHHATIAH KYNHHUYa dolidana-
HHJALH.

Ilynra yxwain #ya 6uiad Kyuld acoCHM Kyucu3 acoc
apanammacuaarys OH nonnapu KoHueHTpauusicutu GyTyHaa
KY4IH acoC KOHUEHTpauusicu 6yinua aHuKIall MYMKHHJIHUTH-
HH KypcaTull MYMKHH.

3.5.2. Kyn nerusaun kucaora Ba acocaap

Kyn Herusau kucaoranap 60cKuu 6UJaaH AHCCOUMIA-
Haiu Ba Xap Oup OOCKHY V3UHHHT AMCCOIHJAHHUII
MyBO3aHaT KOHCTaHTacu OulaH XapaKTepJaHaiu.
" Macaaau, cyibdu1 KHCAOTaHUHT GUPHHUH GOCKHY AHCCOLLMA-
HUILKAA

HoS=H+ 4+ HS™

6GUpHUHYHY AMCCOLHUNAHHII KOHCTaHTacu Ouaau
XapakTepJaHalu:

-+ Ay - HY][HS™] VH+VHs- YH+Vhs- '
goHrfast  [(HU1IHST] Vu+Vus — g, s (3.30)
ay,s [H,S] Y H,$ Y H,S
HUkkuitun 60CKHY HOHJAHHII CXeMacH
HS~ =H* 4§~ (3.31)

KypuHulura sra 6ynaiu:
By 6ocKkuuaary AMCCOLLUNAHUII KOHCTAHTACH CYaAb(HIL KHCIO-
TAHHHKKHHUYHY 6OCKHY JUCCOLUMHJAAHHI KOHCTAH -
Tacu éku HS™ KHCAOTAHMHI AMCCOUMJIAHMUI KOHCTAHTACH
JleRuaIaiu. ’
0 A2 - [H*] [52—] VH+ Vg2~ VH* Vg
K= e = K, — (3.32)
ays [HS™] Vhs— Yus+

(3.30) Ba (3.32) napuu y3apo Kyna#TUPHO OMHLI MYMKHH.
K,=KJK5 8a K=K K,

CysibhH1 KHCAOTAHHUHT GOCKHUJAM AHCCOLMJIAHHIIL KOH-
crantanapu 25°C na oatu Gupaukka dapkiaHaiu:
7=1,0-10""Ba K9=1,3-10 "% [luccounsaHull KOHCTAHTA-
cuaard y3apo MyHocabat Ba - HeS sputmacugaru Bozopon
HOHJIAD KOHUEeHTpauusicuHu xucobaawaa K, Hu 6upos
YCTYHJAUTH, daKaT OupuHUM OGOCKMUY AHCCOUUIAHMILKM OuaaH
JerapaaaHulud MyMKuH. Xamaa (3.21) tedraamanan ¢doiaa-
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naHca 6ynaan. Bupunuu skunaawrtupuwna K=K K=K

ne6 o1ub wy acocuna xucobaauinu oau6 6opamus. 0,1M H,S
HH BOAOPOJ HOHJIAPH KOHUEHTpaUHsCH

{H*] =\/ Kichs= V1,0:1077.0,1 =1,0-10~* Mo/

éku pH 4,0 ra Tenr 6ynanu.

Arap, (3.31) cxema 6yiinda xocus 6yJaraH cyabui-HoHJaapH
KOHUEHTpauusacH x 6ygaca, y xoaja 3pHTManard BOAODPOL
MOHJAPH KOHLUEHTPAIHACH HKKHHUM GOCKHUHH XMcobra oJraH-
aa, 1,0-107%*4x, ruapocyabdpui HOH KOHUEHTPALHSICH 3Ca
[HS7]=1,0-107*—x ra Tenr G6yaaau. By wmyBo3aHar
KOHLEHTPAUHACHHH MyBO3aHaT TeHIJamara KYsaMH3:

(1,0-10 4 x)x

=1,3-10"13
1,010 —x

6yHnaH
x=1[s>"]=1.3-10"" moab/a

OunMHTraH HaTuXKa yMyMaH CyJabdHA KHCAOTAHUHT HKKHHYH
6OCKHY AMCCOLMIAHUIWH aH4a 03 6ysau6, 6GupHHUH OGOCKHY
AUCCOlMMIaHUIITA HUCGAaTaH XyAda XaM KHMYMKJIHTHHH KypcaT-
MOKJa.

Iluccolnnanuiy KOHCTaHTanapy HUc6aTaH aHua IOKOpH Ba
Kylda XaM SfIKUH OVJraH KUCJIOTa 3pHTMaJlapuiH KeTMa-kKeT
AKMHAAWTHPHIL ycyad 6Vinua (3.23) Tunau TeHrsaManal
doitnananub xucobaaHaau.

0,15 M HzCy04H1 60CKHUNN AUCCOLHUAAHH L MAXCYNOT KOHUEHTDAUHACH-
HH TOMAMH3, YHHHT HOHJAHHII KOHCTAHTACH: 9=56-10"2 Ba K4=5,4-
<1075 un tawkua staau. K}=K, Ba K=K, ne6 kalya Kuiub, xamaa
GHPHHUH SKHHIAITHPHUIAA MKKHHYH GOCKMUJIH AHCCOUMIAHMUIHM XHCOOra
01MailMn3. BupuHyn GOCKHU AMCCOUMTAHMILIAAH XOCHJ OYaraH HoHaAap
MYBO3aHAT KOHUEHTPAUHACHHH x Ne6 GeNrHaaiMHu3:

X= [H*] = [HC,07] Ba [HsCp0,] =0,15—x

By KoHUeHTpauWsAHM OGHpPUHUM [HCCOUMNAHMII KOHCTaHTacH HPoAACHTa
KYAMH3:

x2

—_— . -2
0,15—x 5,6-10

Arap x<« 0,15 6yaca, "y xonga [HaCo04] =0,15—x~0,15 Ba x
x= [H*] =\/5,6- 1072.0,15 =9,2- 102 Moab/a 6ynaau. OauHran KaTra-
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JHKHY (3.23) TeHraamara Kyamus:

[H*] =1/5,6-102(0,15—9,2-10~2) =5,7-10~2 moav/a.

SIuruman Kyiuaca,

[H+] =V/56-10"2(0,15—5,7-10~2) =7,2-10~2 monn/n

onunann. [HY}mm xakuknii xoHiuentpaumscn 57-1072<c [HF [«7.2-
<107° opaaukaa 6ynagu. AllHuKca ypraua apudMeTHK cudartuiaa Kabya
KHIHL 3XTHMOALAH XOJH 3Mac:

[H+]=\/5,6-10_2(0,15—6,5-10_2) =6,9-10"2 moab/a.

AliHn HaTtHXKa Ouaan uerapasanca Xam 6ynap 344, UYyHKH KeHHHTH
akannawtupuin [H1]=6,9. 1072 nan dapkau 6yan6, 5 % na kuunx 6ynaau.

Kucnorandur — MKKMH4YH ~ GOCKMYZACH — AMCCOUMJAaHMIUM  Gyitnua.
[H*] = [HC,O47] renraurunm xucobra onrat xonna, C20% koHueHTpaunscu-
HH KHCJIOTAHH CTEXHOMETPHK TeHFJaMajaH GUpHHYM GocKuunuu Oyhiuua
TONaMu3:

1 7.2-1072 [C08 7]
7.2-1072

54-107°=

yHAaH
[C20%7]=5,4-10""° moab/a
5,4-107°% M0oab/1 KKHIMAT KHCAOTAHH HKKHHYH OOCKHY AHCCOLMJIAHHWINAAH
XOCH/1 6YATaH BOROPOJ HOHAAD KOHUEHTpalusicura TeHr 6yaanu. [lemak, aitiu
X0/1a BOJOPOA HOHJAPH KOHUEHTPALMSICHHM XMcOGJawila KHCAOTaHHHT
GHPHHUYH GOCKHY AHCCOUHJAHHIUKMHK 3>bTHGOpra oqca 6yJaap 3KaH.
AHann3 BaKTu/a KHCJOTA — acocra XapakTepJu peareHt
KHPUTUO, KYNHHYA 3PHUTMa KHCAOTATMJIMIHHH Y3rapTHpHIU
mMy™mkuH. Ly caba6sin okcanat KucaoTany 60CKMUAH THCCOLH-
JaHHWuaary MaxcyJoT KOHUEHTpallusiCira 3puTMa KucJjaora-
JIMTUTH KaHLal TabCHUD KUIMIIHHM KYPUO UHKaMH3:

H,C;0s=H* 4+ HC,Or (3.33)

HC,0i= Ht +C2024+ t (3.34)

MaTepuan 6ajaHCc TeHrJaMacH auHH cxema 6Vyiiuua
KyHuaaru Kypuuuuira sra 6yaaau,

CH2C204 = [HpCy04) + [HC, 077} 4 [C,05 ™ ]

Arap (3.33) Ba (3.34) usapaaru O6upop KaTHalyBYH
KOMIOHEHTHH MoJsip yJywHn x, OyJaca, y XoJaxa uiak-
wy6xacus:

X H,c,0, ¥ HG,0; +xc203— =1
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Ba LUYHFa yXIlail
[HoCy04) =x 16,0 ,,0, 5
[HC,0; | =x CZQ,_*c"H?C?O‘ : (3.35)
(C,08 ™1 =x 903—_k0H2C204
Kuenora anccoumnanuuinga KaTHaWyBUHAAPHUHT  MOJISP
yayud Kyduaaruy myHocabatiaa udoaaiaHanu:

. [H2C2O4]7 [H,C,0,] ) (3.36)
MRS o, [HeGyO,] + [HC07 | + G001
[HC,0; | [HC,0; ]
FHGO T TGOl Heor riGoey b
1,60, 2090, 204 | +1C0;7]
—_ 2 —
[C,0 7] €051 (3.38)

foor T T [H,C,0,] + (HC,02™ | + [C,087]

COHQC'AQ
[HC,04] Ba [CoO%t] KoHuenTpauusinapuuu; K= K,Ba Ky =
= K 3KaHuH1 xucobra ommb, (3.33) Ba (3.34) udonanapu-
AaH:

[HyC0,]
HCOp | =K, —————1—
l 24 ] I [H+] l
_ [HC,0;7] [HyCo041
(Cy03 ] =K2——TH-+T =KiKy— (1H+]2

By ndonanapun (3.36) — (3.38) ra kyiu6, 6upo3 y3rapTu-
pul 6unaH onamu3: .

X H,C.00 [H[?cﬁflm [HCoO4
[HoCo04] +K == (] 1Ko~ [H*]2
B [HY}? (3.39)
(HY )24k, (HY] +K,K,
[HC:0; | _
* ne.of [H*] HC,0; ] b (HCOF | 4K, [_HCzO;a_] =
——————————Kl 4 2 [H¥]
K, (H*] (3.40)

[H*)? 4K, [HT] +K K,
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[C:O}™]
Teor TR PIG0] | (Y 1GOE]
KKy Ky
KKy
[(HY]2+4K, [HY] +K K,

+ [C.077]

(3.41)

By redurnamanapna maxpax 6up xun 6yaranauru cababau
xucobaauiiy aHya cogaanauitupaau. (3.39) — (3.41) Ttenr-
aamanap pH Ba okcanat KucjoTa KOHLEHTpauusicura 60fFIHK
6y/aMaral HOHJIAHHII KOHCTAHTacH MabiayMm 6yJca, y Xoaaa
3puTMajgard Xxap OuMp 3appayaHHHT KOHLEHTPalHA YJYUIHHH
XHcobnaul uMKoOHHHM Oepaau. CyHrpa ucrarad 3sappaua
KOHLEHTpalUusicH x HM TedHrsnama (3.35) opkanu TOmHL
MYMKHH. Afinn dopmysanan ¢oiiganaiub 3puTManard okca-
NaT KHCJIOTaHUHT Xxap 6up 3appaua yaywunu pH=1,0 na
XHCO06aiMu3:

(0,1)?
X
G0 )2 45,610~ 2.01 +56-10-2-54-10~¢
—2
=—1£'—10——2—=0,64; T
1,56-10~
5,6-1072.0,1
X, =2t 15 0,36
HGO, 1,56-1072
—2 -5
5,6-1072.54:107° | o | 4

.0}~ 1,56-10—2

Typau xua pH na spurmagaru okcanart KHCJloTa MyBo3aHa-
THHHHT XHcoG6Jalt HaTHKaJapH 3.1- pacmaa rpaduK acocuaa
KeatupuaraH. purmanary HeCoO4 HUHr HOHJAHMaraH
MoJieKyJa Mogb yayiuu pH oprtuiun 6unaH 6eTyXTOB Kamas
Gopaau, apHu pH=0 6yaranaza 0,95, pH=2,0 6)"/.nraH113
0,15 raya Ba pH=>5,0 na 10~ 5 kaTTaguK Tagmmma y3rapuiuu
Kypmm6 Typalu. Okcanat- uoHaap — Cy0j Jaywu pH optu-
wu 6uaad opragu, sibHu pH=1,0 na 1. 10_ raua pH 4 na
0,35 raua Ba pH=7,0 na x=1,0 raua opraau, cyHrpa sca
amaJjja Aespad y3rapMaiiu. I‘pmpooxca.naT HC,OinoHaa-
pHHHUHr yaywu pH opTuuin 6unan, 0,0 aan 6ownaé pH ~3 na
mMakcumymaad yraaun. HC,Of ynywn makcumymra etraHia
BOLOPOA HOHJIapH KOHLEHTPaUUsiCHHH TonHWw yuyH (3.40) Hu
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[H*] 69itnua nuddepenum- <} _ e
SMadMH3  Ba KYnadATMaHH WEl.  HOO 24,
HOJra TeHrJAailTH : 101 2029, 2Y%

pamu3: _
dchm; ) a6}
d[HT] —

K((HYPP+K [HT 1+ K Ky) o6}
([H124+ K, [HY] + K K,)

(2 [H*)+K)K, [HY) 0

([HF12 4K, [HY] +K,Ky)* 22

OyHaaH i
HY ] mmax= 1/ KiKy  (3.42) 07 2 3456 7K

Tenrnama (3.42) ra oxca-

) 3.1- pacu. Okcanat KHCAOTa 9pUT-
J1aT KHCJIOTAHUHT KOHCTaHTa Majapuaary  MyBo3aHaT  AHa-
KHHMATHHH KYAMH3. rpammacsu

H* ], o= V5.6-1072.54.1075 =1,75.10 ™3 moab/a éxu pH=2,76

llly 6unan Gupra, aitnu pH katraauruaa spurmagarn HC»Of
noH yayuiu Hapua pH narn yaywra Huc6aTaH MakcHMmad

Kuiimatra sra 6yaaau. HC,Oif Hu MakcuMan yayIIHHUHT

xucobaaur udogacuHu oauin  ydyn (3.42) Teurnamajaru

[H¥] ,_max HU (3.40) dopmysiara xysiMu3 Ba GHPO3 MX4aM-

JaWTHPHATAHAAH CYHT,

(3.43)

TOMaMH3.
Oxkcanat kucaota yuyH (3.43) opkaau xucobjall Kyiula-
rH HaTHXXaHH Oepanu: :

_ \56-107%54.10~°

HC204— (max.)_ b6 10__2'
2+ B
54-107 N

sibiin pH==2,76 na HC,Ofuonnapunuur spuTmMana AMFUAHILIH
Makcumas 6yau6, yuuur yaywu pH=0,94 Hu TalKua 3TaaH.
Pacm- 3.1. na ucraaran pH nu raxmunan 0,0 pan 6,0 (apuTM™Ma-

X
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Na) opaJuFHAa OKCa/daT KHCI0Ta 3pUTMalda  ce3uiapJu
mukaopaa (b % nan Kam sMac) GUp BAKTHHHI Y3WAA HKKH
3appauda O6yauwuHu kypcataantu. Abvun HeCoOs Ba HCoOF
ékn HCyOiBa CoOi6yauiunnmn Kypcarasinry.

KenTupu6 unkapuaraH TeHraama Kyn NpOTOHJH acocaap-
HUHT 3pUTManard MyBo3aHaTHHH XHcoOJallira Xam sIpOKJIH-
aup. Kyn Herusau Ky4cus KUCJa0Ta aHUOHJIAPH TyTraH 3puTMa
MyBO3aHATHHH XHcoOJall KaTtta axamusaTtra sra. [Iportoautuk
Ha3apus OViHua aHWOHJAp acoclap TYPKyMHUra KHpaadd,
UYHKH yJap TNpoToH OUPUKTHPHIIH MYMKHH. Macaaan,
HILKOpPHH MeTajs KapOoHaTaapuaa TMPOTONHTHK OHPHUKHILL
Kyiugarun cxema 6yiinua Gopaau:

CO{™ 4+HOH =HCOQ;-+ OH ™ (3.44)

[1poToauTnk Hazapusira "6GuHoaH aliHH MYBO3aHAT KOH-
CTAaHTHHW KapOoHAT MOHWHUH ACOCHH HOHJAHMUII KOH-
CTAaHTH (uarapy Oy TYWYHYAHH THAPOAH3 KOHCTAHTH
Aeiinyap 3au) Aeb artaJaiu:

“heoy on— K 10-10~ 1
- - 0 - —_ =
e Ka(icoy 48-1071

o(b) —4
Kc@—_ 2,1-10 (3.45)

Ky Herusaum Kuc/aoTa aHHOHJIAPHHHMHT NPOTOJHTHK Tab-
CHpJaaHuin 60cKkuy OunaH Gopaau. (3.44) Tenraama 6yiinua
xocust 6yaraH ruapokapboHat wown HCO3zKelluHuanuk cys
OunaH OupuKaiu:

HCO; +~HOH=H,C0O3+4 OH~ (3.46)

gt o KO -1
\b) HCOfOH- o R010T T 549,408 (3.47)

HCoy T 0 - —7
% %heor Ki(nco,) 45-10

b o
K?}C’o, KOHCTAHTaHH IMAPOKApOOHAT-HOHHH aCOCHH HOHJa-
3

HHILl KOHCTaHTacu Aeb ataul MYMKHH. Bylmau,

K(c)(f))§>> K?a(?o; KAHAUICH  KYpuHHG Typuban. [uccoumia-

HHIIHHHT HKKHHYKM GOCKHUM GupuHuyucHra HucbaTaH Kyda 03
MHKecla Oupukap 3KaH, uly caba6au . MIDKOPMA MeTadl
KapOOHATIaPHHHHT MKKHHYM OGOCKHYAM OGHPHKHILMHH 9BTH-
Gopra osamaca xam 6yaaiau.

Mucoa rapukackna, 0,256M NasCOzuu OH “nomaap Kouuenrpauusicy Ba
pH uw xucobaaiamna. Yuuur MyBo3aHaTH (3.44) Ba (3.46) cxeMaaa é3uarat.
Arap OH ™ nomaape MyBo3aHaT KoHUeHTpaumsich x 6%aca. y Xoama
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[HCO;5 | =x Ba [CO4]|40,25-x Gjaaau. MyBo3anaT KOHLEHTPaLUAHHU
K((]3_45,=K(3_45, Aeb, (3.45) Tenrnamara KysiMu3:

x2

— —=21.10"*
0a5—x 2110

Ba yHAaH
x= [OH™ = [HCO; | =V/2.1-107*.0,25 =7,2.10~* moan/a.

AitHu 3puTManard BOAOPOA HOH.1apH KoHUeHTpauusichHu (3.15) Tenrnama
6yiinua xucobaaimMus:

1,0-10~"
=7

[H*]
7.2.1073

=1,4.10""% monb/n éxu pH= — (12,14=11,86

Ternuwiu MyBo3aHaT KOHUEHTPAUHS KUAMAaTHHH KHPUTHO,
UKKHHUY O0CKHY OGHPHKHII MYyBo3aHaTHHW (3.47) TeHrjaama
épaamMuia xucobaall MyMKHH.

Bab3u 6up ampoaut Moananap 3pUTManapu MpoTOHJIAp
6upukTHpull Ba Gepuwira xoc xycycustaapura ( HCOf
HoPO;, HPO%~ Ba 6ouwka wonaap) sra. Macanan, HC,Oy
vor (3.34) cxema 6ViiMua MoHJaHUIUM GuaaH GUpra NPOTOH
akuentopu 6ynub6 xaM KaTHaLiaaM:

HC,05 + HOH == H,C,04+4 OH™

HC2;0; — vOHHMHT Xap HKKH MyBo3aHaTAa KaTHaLIHKIIH
CTeXHOMETPUK MyHocabaT 6yiinua MyBo3aHaT KOHUEHTPALHUS-
ra 6up ToMoHJaMa 6axo Oepuilla KHUMHUKHJIHK TYFAHPaAM.
Ly ca6abau 3pUTMaHUHT 3TEKTPOHEHTPANIUK LIAPOUTH:

[Na®] + [H*) = [HC,O7 ] 4 [OH "] +2[C,0{] (3.48)
Ba TeHIVIaMaHUHT MaTepuaJ GanaHcu 6Yitnuya xucobnaimus:
Natic,0,= [H2C204] + [HC:0;7 | + [C205 7] (3.49)

Hatpuit HOHJNapH KOHUEHTPALHUACH TY3HHHT GOLIaHFHY
KOHUEHTpauusicira TeHr, ury ca6Gabau (3.48) TeHriama
ypHura Ky#iuaardua €3uil MyMKHH: :

Nattyco,+ [HH] = [HC20 ] 4 [OH™} +2[C,07 ] (3.50)

(3.50) Tenrnamanan (3.49) Hu axpaTuO oJaMH3:
[H*] =[OH ] + [C204 | — [H2C204]
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€ku (3.15), (3.33) Ba (3.34) napaaru MyBO3aHaT KOHCTaHTa-
JapHH xucobra o0/u6:

K, [HC:0]  [H*] HC,O.}
) =y + Ko, K,

(3.51) HM yHua Mypakkab 6yaMaraH ycyaia Kaiita y3rapTu-
puiaca, Ky#dugaru TeHrjama xocusa 6ynanu.

HC,0O,~
[H+]? <1+[—K”i~] >=Kw+K2 (HC,07 ],
t

6yHu euuJica,

(3.51)

- JK, (K + K, HC:07 1) 55
\/ K+ [HC,O |

ByHnaa yHua cywoatHpuiamaran sputMajapaard KynaitMa
K2 [HC2O5 ) uu K, nau opTub xeTniuubin xucobra onub, 6y
Mypakkal, KaTbHH TeHrMaMaHu OUpPO3 collajallTHPHLL
mMyMmruH. Iy cababau yHua myxum GyaMaraH XaToNHK, sibHU
Ki(Kw+ K2 [HC2O4 | ~K K, [HC205 ] ne6 kabya Kuaub,
(3.52) ypuura TaxMuHuil Kuimar,

K\ Ky [HC:O] |
K+ [HCO] |

[HY]= 8aunanu (3.53)

ByHaa HKKHTa yerapa/jaHrad XoAaTHH KYPHII MYMKHH:
. Ypraua Ba I10KOPH KOHLEHTPAUHAJH 3pUTMaaap/a
[HC:0: | > K, 6unobapum,

K, 4+ [HC:05 |~ [HC:047] (3.54)
(3.53) naH oaumHam,
[HY)] =\/ER; (3.55)
€KH
sz_p_K'_;pKQ (3.56)

2. )Kyna xam cywok spurmanapaa [HCOr J« K, wy
cababan

K+ [HCO0i =K,

62

www.ziyouz.com kutubxonasi



Ba GuHOOapuH,
(H*] =/ K, (HC:07 ]

Onauii LIapouTAa aHaau3 Aesipid Xap nouM (3.54) wapTu
6yiiuua amaJara ouiupuianu, wy cababaun (3.55) TeHrnama-
AaH KynuHua xucobaauiia poiinanannnagu. dputmana NaHA
TUNAYM amMoaUT TYTraH ypTaua Ba IOKOPH KOHIeHTPaUHsIH
sputmanapaa, pH koHueHrpauusira Gorauk OGyaMaiiu.
(3.53) Tenrnama Tapkubura kupyBuun HA™ aHuoHHU KeTMa-
KeT sIKMHJawWuul ycyad 6yiluua tonuaaau. byHaa Gupunuu
fIKHHJaWK Kaby/l KWIHHHO, MyBO3aHaT KOHLEHTPallHsACH
6ollTaHFUY KOHUEeHTPauusira TeHr GyJaanu:

[HC20 ;7] =CRuncio,

0,15 M NaHC;04 uu ypraya KoHUEHTpaLHSIIH IPHTMA
KaTopura KHpUTHII MyMKHH. DBy 3putrmama (3.56) Hu
fIKMHAWHI (HopMysacH:

1,2544,27

H
P 2

=276
byuu xkyna anux (3.53) dopmyaa 6yiimua xucobaaul

- 56-1072.54-1075.0,15
56-10"24+0,15

ékn pH=2,82 uu Gepaau, 6y 3ca TaxmuHWd Xucobaail
HAaTHXKACHra XKyla XaM SKHHIUD.

=1,5-10"3 moan/a

[Hf]=vy

3.6. bydep apurmanap

Kynruna kuMésuil peakuus/iap MabiyM KHCIOTalH My-
XUTAArHHA HCTaJaraH TOMOHTa HyHanaau Ba pH Hu y3arapuiuu
KynuHua peakuusi #YHaNUIIMHY Y3rapuilura Ba stHTH Maxcy-
JOT XOCHJI 6Y/HUINTa 0416 KesJaaH, 3PHTMAHHHT KHCJIOTAIHIH-
TH KUMEBWH peaklHsl HATHXKacCHAa Y3rapuild MYyMKHH, Ly
cab6abau pH Hu Mabaym Gup KaTTasukaa yuiab TypwuL,
KYHHYa yHH HYHAJWLUIKWHK XaJ KWHJIyBUYM WiapTaapuaad GupH
XHcoGuaanaad. pH HH MabayMm KaTTainukna yuiab Typuul 3ca,
oflarna 6ypep sputrManap épramuaa oinb Gopunamu.
Bydep sputma kucaoranuHr Tytaw acoc 6uJan apajaniMacu-
NaH H6oparaup. DyHaafi apasalumara 03 MHKIOpAa Ky4J/H
KHcsaoTa €KW Kyuad acoc Kuputuauiuu Guaad pH gesipau
ysrapmaitnn €k Xkyaa o3 y3rapaau. Bydep sputmanap
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cyloarupuiaca xam pH nesipan y3rapmaiiau.

Ananutuk KnmMéna Kyn KyajaaHunaaurai auetatau 6ydep
6yn116, yHWUHr Tapkubura cHpKa KHCJIOTa Ba YHHHI Ty3H
Kupaau. Aueratau 6ydep 3puTMa MyBo3aHaTHHH KyHAudaruua
€3I MYMKHH:

CH3COOH = CH;COO0~+H™* : (3.57)

Bynaai 6ydep cucTeMaHHHr TabCHPH, YHAA BOAOPOJ HOHWTa
XaM, THIPOKCHA HOHHra XaM <«KapL{ TabCHp» GOopJaurura
6orauk. Auerarnau OGydepra Kyuiu KUCJI0Ta KVUIHAraHia
(3.57) naru myBsosaHaT Oup 03 yanra, Ky4lH acoc KHpPH-
THATAHAA 3Ca — YHITA CHJKHALH. DpuWTMaja eTapiH MHK-
JOpAa CHPKAa KWUCJ0Ta Ba HaTpuil auetar 6yarawu yuyH pH
HUHT y3rapullld ce3uJjap/u ldapaKaja 6yiMaiiu.

PHUKPUMHIHN HCOOTH YUyH yHUa KHITHH 6yaMaran Ky#unaru XucobaalHu
keatupamus. Tapku6una 0,1M CH3COOH sa 0,iM CH3COONa6op 6yaran
6ycep spurmara 100,0 ma ra 1,0 ma HCléxu 1 va 1,0 M NaOH kywnaranaa,
pH Hunr Kanaa#t y3rapuwnHK Tonamus. ABBaao GepHiIraH KOHILEHTPALHSIAN
Gowtanruy 3putMa pH HH Xucobaaiimus. Arap x — BOAOPOA HOHJApH
Kouueutpaunsch (x= [H*] 6yaca), y xoanma [CH3;COOH}=0,1-—vy,
[CH3COO™] =0,14x 6y1anu. By ndonaku cupka KUCJIOTAHHHT ZHCCOLHA-

HHII MYBO3aHAT KOHCTAaHTACHTa KYAMH3. 1,74-10_‘=—x((:—'l]i—)€))- Ba yHIaH
I —x
x= [H¥*] =1,74.1075 monb/n éxu pH=4,76 3kanuuu Tonamu3s.

Aitnn sputmara 1,0 ma 1,0 M HClkywuaranaa (3.57) myso3auar yanra
cumxniian Ba CH3COO™ konuentpauusich 0,01 moab/a ra kamasigu,
CH3COOH «kucaora KOHUeHTpauuscH 3Ca lWyHYa KuiAMartra OpTaid.
MyBo3anaT KOHUEHTpaLusicH KyHHAarnya Gyaanu.

[CH3COO™ ] =0,1— (0,01 —x) =0,09 4 x;
[CHsCOOH]=0,1 + (0,01 —x) =011 —x;

6yHAa, x — BOAOPON  HOHJAPHHM  MYBO3aHATAarH  KOHLEHTPaUMAiCH,
0.01 3ca — HCluunr 100,0 M1 raya cyioJaTHpUATaHAar# KOHLEHTpalusich. By
KHAMAaTNapHH CHPKa KHCJIOTA HOHJAHHL KOHCTAHTacH TeHrlaMacura
Ky#uaca:

x(0,09 4 x)

1,74-10 %=
0,11 —x

, 6ynaan x= [H*]=2,13-107% moan/a
ékn pH=4,67.

Byunan kjpunu6 typubauku, 100,0 ma 6ydep spurmara 1,0 ma 1,0 M HCI
Kywniaranaa yuu pH 0,1 pgan kuunk Gupaukka yarapad (sbHu 4,76 ypuura
4,74 6ynau).

Auan 6ydep spurmara 1,0 ma 1,0M NaOH kywuaranna pH kawnaai
yarapuummun kypu6 yramus. Muwikop NaOH spurmacuun 100,0 ma raua
cywoatupur xuco6ura OH™ nouaap konuentpaumsicu 0,01 M ra kamasan.
Bygep sputmara NaOH kjwinaran BakTaa peakuus HaTHXKacula CHpKa
KHCI0Ta KOHUEHTPAUHACH WyHUa KHimaTra Kamasian Ba CHaCOO™ uonaap
KOHLEHTPaUHACH 3ca OpTalAM Ba >3PHTMala KyiHulard MyBO3aHatiard
KOHUEHTPALHA TapKub TomalH:
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[CH;COOH]=0,1 — (0,01 +x) =0,09—x;
[CH;COO | =0,1 4 (0,01 +x) =0,11 +x

6yHaa, x — BOAOPOA HOHJIAPHHHT MyBO3aHaTAArH KOHUEHTPALMACH.
By KuiiMaT/1apHH CHPKZ KHCJIOTa HOHJAHWIU KOHCTAHTAaCHra KyHcak,

x-(0,11 +x)

=1,74- 1075 kenu6 unkaan.
0,09 —x

6yHaaH 3ca
x= [H*]=1,42-10° moasb/n éku pH=4.85

Xucobaaur wyHd Kypcataauku, 100,0 ma 6ydep spurmara
1,0 ma 1,0 M NaOHkyuwiranaa, ynu pH=0,1 nan xam Kuuuk
Oupaukka (4,76 nan 4,85 raua) yarapap skaH. bydep sputma
pH KkuitmMaTHHH aoumuil Xonaa yuwrab Typajad, KHcCa0Ta
TabCHpHIAA XaM, HIIKOP Tabcupuaa XxaMm pH kuiimaTu
y3rapMmaiau.

bydep spurManaruw Kydcus KucaoTa AHHOHMHMHT KOH-
UEHTPALUACHHH  KYMHHYA Ty3 KOHUEHTPALMSCH, SbHH
CH3COO=c¢, KyuCH3 KHCJOTAHHUHT YMYMH# KOHUEHTPALHSICH-
HH 3Ca, YHUHT MyBO3aHAaTAAary KOHLUEHTPALHUSCH, ShHH
CH3COOH=c, ra TedraamTHpuii MyMKHH. Y BakTia
KHUCJOTAHHHI AMCCOIMIAHUII KOHCTAHTACH KYHHIaru Kypu-
HHUIra sra 6yjaanu:

H* c -
Kz_l_i pa [H+] =K-2 (3.58)
CA Cs

(3.58) TeHrnamaHu Jorapudpmaab, KydHaaruii XoCHJ KuJaa-
MH3:
c
lg H*] =lgK+1g
Eku KapaMa-kKaplud dluopacd Kyiu.aca:

pH=pK+lg—z§— (3.59)
A

Arap 6ydep sput™Ma Tapkubu Mabaym 6yaca (3.59) Tenrnama
3HT OCOH (opaui) #ya 6usan pH Hu xucobaalw €ku aKCHHYA
aitin  pH HM TabMUHIOBYM 3IPHTMA TapKUOUHH TOMHULI
HMKOHHHU Gepaay.

Bupok CH3COO~ sa H* éku CH;COOH Ba Ht nap yauamau 6yaca,
y Xonga #yn kyimaran tenrauk |CH3COO ™) =cg ékn [CH3;COOH|~c,y
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y3uuu oksaii onmaiiau. Byuaail xonnapaa xucobaai BakTHAA
aH4a aHuk Qopmynanan dolifanaHUILIra TYFPH Keaalu:

c,— [HT]
e ]
€KH
_ s+ [H+]
pH—pK+lg~———cA_ H (3.60)

KHCJAQTAHHWHHT AHCCOUHJAHHII KOHCTAHTACHAAH OCOH.

(3.60) kBaapat TeHri1amaHu onaui aare6pa ycysau 6uaan
€KH siHa COAAAPOK KHJIUO KeTMa-KeT siIKWHJalui (popmysa
6Viivua euutl MyMKMH. DupuHuM MapTa sIKHHJAALUTHPHLIAA
BOLOPO/ HOHAAD KoHUeHTpauuscuuu (3.58) dopmyana 6yitnua
TonuaanH, cyurpa (3.60) dopmyna opkaau olAuHIAIITHPHIA-
AH.

(3.99) dopmynanan 6ydep s3purma pH Hadakar waxcui
KOMITOHEHT/Iap KOHUeHTpauuscH OW1aHTMHaA 3sMac, Oadnku Oy
KOHUEHTpauusaapHuHr HucbaTw OWjaH anukJdaHaad. Ly
cababau 3puTMa cyloaTupuaradaa pH amanaa yarapmaiau.

bydep sputmanunr pH uu noumuii caksaw XyCycCHSITH
YHUHI Oydep cHFumMu OuaaH aHuKaaHaad. Y pH Hu 6up
OupJaHKKa y3raptupuuw yuyH | a Gycdep spuTMmara Kyhuarat
MOoAa MOJb KyHJd KHCJOTA €KH KYUWIH acoc MHKAOpH Guaad
xapakrtepsaHaad. bydep curumu s HUHT MaTeMaTuK HoaacH:

dx

= 3.61
R (3.61)

O6ynia dx — Gydep 3puTMa TapkuOGHUAard KOMIIOHEHT KOH-
UEHTPAUHACHHH V3rapTHPHULI YUYH KYUIMJITaH Ky4Id KHCJOTa
€K1 acocra Teruiin KOHUEeHTPpallus, AbHH arap Ky4/Hd KHCJA0Ta
KylIuiaca, y xonla dx=dcy,= —dc,— Gyjaanu, arap Kyuad
acoc 6yaca, y xonaa dx=dc ;= —dc ysra reur 6ynanu, 0y
HucOHaTaAap, Kywld KHCJIOTAa €KH Kywld acoc KyluaraHiaa
6ydep 3pUTMaHHMHT Xap HWKKH KOMIOHEHTHAA Vy3rapuil
BYXKYyAra KeJaid, ibHW GUPUHWHI KOHUEHTDPAUHUSCH OPTajlH,
HKKHHYHCHHHKH KaMasiiu.

Arap Kyusnu acoc Kywwuaca, y xonaaa (3.61) ypHura
KYHMAAruHH €3M1 MyMKHH:

dc p-

T4 pH
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Bydep sputma KoHueHTpauwusilapy HuruHaHcuHM C Aecak:
c= [HA] +[A7]

Ba GyHra KMCJI0Ta HOHJAHMUI KoHCTaHTasnbonacuaan, [HA]
HH KYAMH3,

e T IAT) | g (3.62)
'KHA

(3.62) TeHrnamanaH,

- cKyp .
teHrjama (3.63) Hu pH 6yitnua audpdeperunsnacax:

- K H+

AL P P L (3:64)
dpH  (Kya+ [HY])

ByunaH 6ydep spuTManuHr CHFUMH, aitiu Gepuaral pH aa,
6ydep 3pHTMAa KOMIOHEHTAp KOHIEHTPALUHACH AUFHHAHKCHTA
TYFPH MPONOPUHOHAMA 3KAHJAUTH KYpUHUO TypuOaH, Gepuirat
KOHUEHTpalHUsiJIH 3pHTMaaaH 3ca 6ydep curumu pH ra 60ofnk
6ynanu.

Macanan, pH=4,50 6yaran aunerat Gydep spuTmana

-5 -5
o1t 50=2,303 1,75-10 3,16-10" °¢ —053c.

(1,75.107% 4 3,16- 10752

Arap ¢=1,0 M 6yaca, y xoa1a sputMa pHunn 6up Gupaukka y3rapuuin
yuyn | a1 ra 0,53 moab NaOHtana6 kuanuap skau. Arap C=0,10 M 6yuca,
y xoana 0,53 moib NaOHkepak 6yaaan. pH=4,00 ra tenr 6yaran auerariu
6ydep spuTmann 6ydep curumu

1,75-107%.1,00- 104

Ty oy=2,303 —
phi==4.00 (1,75-10—54-1,00- 10— % 2

+0,29 ¢ ra Teur 6ysnaan.

AbHH pH=4,5 6V.iran spuTMara HucOGaTaH AesiPIN HKKH MapTa KaMasiii.

(3.64) nu nubdepeHnnnaanca Ba Hy ra TeHrIalTHpUACa, 6ydep curuMa
MaKCHMas KHHMAaTra sra 6§yaran 3puTMAaHHHT TAPKHOHHH TOUHUI MYMKHH.

A7) dn
d(pH)? dpH

= —2303X

Kpa¢ IH 1(Kpa+ HFP—2(Kya+ [H*]) (H'1Kyac (MY
(Kya + (HF D)
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OyHaaH
[H? ] =Kz HH XOCHA KHJaMH3 (3.65)

(3.58) TeHrs1amara acocan arap xap HKKH Gydep 3puTMa
KOMIIOHEHTJIapH  KOHUE@HTpPauHMsaCH y3apo TeHr G6¥.ca,
(3.65) Gunan GoFnaHulIHK aMajra oluMpuiain Ba 6y 6ydep
CHFHMHHHUHT LWIAPTJAH MaKcumad KuitMatn 6yanaau. (3.65) Tenr-
Jamanu (3.64) ra ky#cak, (3.65) HH KaHOAQTJAAHTHPYBYH
Oydep 3pHTMa CHFUMHHHHT MaKCUMaa KHAMaTHHH Xucobaatil
YUyH V3apo GOFJaHHIINAPHU 0JaMu3:

nm=2,303{— =0,58 cex

Kenrupuiaran xucoGiapaaH 3puTMa TapkuOH KaHda Ky
TaBCHS 3THATaH 6Yaca (3.65) uucbatnau spurMaHuur 6ydep
CHFUMH IIyHYA KHUYHK 4eTJaHull OVJIUIIHHH KypcaTaiH.
Komnounenraap 10:1 vucbaraa 6yaca, anerar 6ydep curumu
0,19 ¢ 6yaca, 20:1 Huc6ataa sca dakar — 0,010 ¢ HU TaluKHA
staau. llyunait xkuaub, Hucbaran anua kuuuxk pH opanuruna
6ydepauk XycycusitT HaMo€H Gyaap 3KaH. YHUHT §3rapull
HyKTacH pK HHHT KuitMaTHra skuHpok 6Y.ianu. Onaraa 6ydep
3PUTMA KOMMOHEHTJIIADHHHHT KOHUEHTpalusi HucbaTh c,/Cg
ékH cy/cgnap 10:1 aau 1:10 opanuruna 6ynaan, 6y nkku pH
Gupaurura TYFpu Keaaau, sibHY Gydep KUUMATH opaiufuia
6Vaanu:

pH=pK+1 .-

pH kuitmaTu xap xui 6yarau 6ydep spurmanapuu Taiépaaiu
MabAyMOTHOMAJMAPAAH TONHUII MyMKHH.

3.7. Kncaora — acocau MHAMKaTopaap

Kucanora — acocau uHagukatopaap spurma pH
ura Kapa® §3 paHruHu y3raprupain. MabayMKH, Jakmyc
KHCJIOTaNH MYXHTAA KW3UJ, HIIKOPAA-KYK paHrra 6ysjrah.
MeTtuaopatK KHCAOTAAH MyXHTAa KU3WA, HHIKOPAA 3Ca CapHk
paHrra sra. Kucsora-acocau HHankaTopaap kuMésui rabuaru
OyHiMua KyuCH3 OPraHuK KHUCJA0Ta EKH OPTaHuK acocAal nbopar
Hyanb, spUTMana KHCMAH AHCCOUHAHANU:

Hind=H*+4Ind "~ . (3.66)

6yvna, HInd— aguccoumnanmaran uHAHKATOP MOJEKYJACH;
Ind™ — unaukaTOp aHHOHH.
OCTBaNbAHHHT HOH Ha3apusick G6yiiuya, WHAMKATOPHH
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AxccounanMarat mosekysnacu Hind Ba Ind ™ aunonu xap xun
paHrra sra 6ynaau. dpurMa pH y3rapuiuu 6unaH uHAKKATOP
paHr y3rapuilld AHCCOUMIAHHIL MyBo3aHaTHHuHTr (3.66) cui-
KUK Ounad 60FauKAHp. Bogopoa HOHIap KOHUEHTpaUHsCH-
HHHF OpTHiHK OujaH (3.66) MyBo3aHaT uanra CHJKHHAH,
sputma Hlndpanruuu.onanu. KucsioraauaukHHHT Kamaiuiiy
6unan  Ind™ KoHueuTpauuacu opTalid, Ba 3IPMUTMa paHru
yarapaan. Arap wnaukatop dopmacuaan 6upu ( Hind éxu
Ind™) panrcus 6yaca, yHu 61U TYCJAH HHAKKATOP AeHHAaAH BA
HKKH TYCJAHAAH $apK KHIaaH, YyHKH YHH Xap HKKH LaKJ/H
XxaM paHnrau 6yaaau. bup Tycau wHaukaTopaapaa (macagan,
tpenodranend) pH yarapuiun 6unan 3puTMa paHrcusgaaHaiu
éku paHr nafigo Gyaaau.

Myso3aHnar (3.66) maccanap TabcupHd KoHyHura 6yicyHa-
au Ba MUKAOP K §.q— HHAHKATOP NHCCOUMAAHHIL KOHCTAH-

TacH OunjlaH XxapakTepJaHalH:

o ¥ _ [H*] [Ind | YHt¥ing-
Hind a Hind [Hlnd’] Y Hind

Iy wmakcapaa kyn kKyajnaHuaagauraH HHAMKaTOpJaapiau
GHpH — MEeTHIOPaHKHH KYpHOG UYHKAMH3.- YHU KHCJIOTagH
wakan — Hind kuaua paurra sra, mwkopuitch — Ind™ 3ca
capHK. MHAHKATOPHH KOHUEHTPALHOH [HCCOUMJIAHHIL KOH-
CTAHTACHHH, KYHUAArH KYpHHHILAA €3dIl MYMKHH:

(H'] [Ind~]

= ‘oA 3.67)
KHInd [HInd] (
(3.67) TeHrnama Kyituaaru KypuHuiira sra 6yaanu:
K Hind [lnd ’ ] (3.68)

T [HF] T [Hind]

(3.68) HUcOaTaap BOLOPOA HOHJIADH KOHUEHTPAUHSACH OPTHLIH
6untan 6yauuma [Ind 7|/ [Hind] kamafuinnau xypcartanu, wy
cababau capuK DaHT MUHTEHCHBJIUFM KaMasiiH, arap 3puTma-
HUHT KHCAOTaNH/IHTH Kamaiitupudca, y xoaaa [Ind~]/ [Hind]
OPTaAx BA CAPHK PAHT MHTEHCHBJIHTH XaM opTaiu. (3.68) TeH-
raama Jiorapddmaaica,

e ndT
PH=PKH|nd+1g—[—ﬁm ra yraau (3.69)

Pauran sputmaia Golllka paHraaru GHpHKMa 3appauanapuiHir yMyMui
cou 10 % nan kam Gyamaca, swuu [Ind |/ [Hind] ruc6arnap 1/10 nan
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10/1 opanuruna 6¥aca, uHCON K§3 6u1al KYpPHIL HMKOHHSTHTA 3ra 6yAa1H.
Bowkaua kuan6 airranpa, [Ind™ ]/ [Hind] = 10 6§aca, uncou ky3ura tosa
capuk, [Ind"}/ [HInd]<< 0,1 na ¢akat T03a Ku3ua — paur Kabya
kuaunaan. Opanuk 10> [Ind 7]/ [HInd>0,1 6yaca, meTunopanx spurmacu
TYK capuk paHrra sra 6yJaiu.

Y3 panrunu yaraptupa onaanran pH opaiuru HHAHKATOPHHHF
YT OpanuFH AeHWAANM.

Yuu ronuw yuyn [Ind~]/ [HInd] uuc6atiu 10 Ba 0,1 ra
TeHr fe6 oaub (3.69) TeHrjamara KysiMH3:
[Ind™]

ApH=pK H,nd+lg——mnd] = pKyyjpat | (3.70)

Tenrnama (3.70) uHAMKATOp YTHIL OpPaJHFU TAXMHHAH HKKH
pH 6upankka TeHr 3kaHJAMruHu Kypcataau. Muaukarop yTui
opaauru 6yarau pH opasnru pK y.s6u1aH aHukanaau. Arap
PK < 7 6Viica, YTHLI opasuFH HHTEPBAJAH KHCJAOTAJH, arap
PKiei>7 6yiica, Hiukopui 3oHana 6yaaau. (3.70) Hucbar-
Jlap TaXxMUHUHA XHcobmaHaaH, YYHKH HHCOH KY3HHUHT CHeKTpaJ
Ce3THPJIHIH Ba HHAHKATOPHH KHCJIOTaJM Ba HIIKOPHH dopma
WHTEHCHBJHTHHH xucobra  oamMalaH. MeruaopaHnxaa
pPKung=3,46  aup. MeTuagpaHkHM  paHr  y3rapuuu
pH=2,46 nau 4,46 raua 6yauwin (3.70) dopmynanan Kenu6
uHKaAH. Dby HMHAMKATODHHHN paHr YTHILH HHTEPBaJH
pH=3,1...4,4 opanuruga 6yauwn Ttapxubanapaa Ky3a-
TWaraH. Kyn Herus/au Kucsaortanapaarud wHAuKartopaapaa Gup
Heuta YTulu uHTepBaiu Oynanu. MacaJjaH, MKKH HCTH3JIH
TUMOJ KYKH PK | 100y =1,69Ba pK 511,10a7=9,20, 1y cababau
YHH MKKH YTHLI HHTepBaJ i 6yinany. BupuHun yTum uHTepBanu
KHCJ0TAaau (ApH=1,2..2,8), HKKHHYHCH — HIIKOPHH
(ApH=8,0...9,6) 3o0nana Gynanu.

ViHaukaTop paHr y3rapuiiyd yHHHT MoJieKyaa Ty3HIHIIH
6unan Gorauk. XpoModop HazapHsacH 6yiinua mMoaia
PaHTH yHH MoJieKyJacugaru xpomod o p ae6 atanyBun NOsq,

—N==N—, @ Xamga ayKcoxpomrpynna

6yuunra Gorauk. By Haszapus 6Vitnda npotoH GHpHKuLIH
€KH aXKpaJjMlllH WHINKATOP MoJeKyJacuaa Yy3rapullHu BY-
KYATa KeJTHpAAW, HaTHXKaja siHTH €ku oJauH 6op OyaraH
Xpomodop rpynnanu #yKosauimra oaub kenanu. [y ca6abiu
HHAMKATOP paHru ysrapaau. KBaHTMeXaHUK Ha3apusicu Ou-
JlaH H30XJaHraHia, HWHAMKATOp paHr Y3rapulud yHra npo-
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TOH GHPHKKAHAa 3JCKTPOH 3HUJIHIMHH TAKCHMMJalll XKapaéHu
6ujlaH TYUWYHTHPHIAAH.

dpurmana pH y3rapuuiy 6uaaH METHJIOPAHK TY3HIULIH-
HHUHF Y3TapuIUMHH KyHAudard cXeMa acoCHia TacBHpJail
MYMKHH.

¢ CHg W L - =i D505+ 4 =

ind (capux)

=/ CHg )y N ==n-0t — D= so5

Hind (xusun)

Bup nHeuta nuaukaTopsaapHu apanaiiMacuaaH, KeHT HHTepBaJ-
au pH opannruna y3 panruun y3raprysuu Ba Oy HHTepBaJia
pH nu anuksawra uMKoH 6epyBun yH M BepcaJ HHAHWKA -
Top Ae6 aTalyBUH MOAAA OJHHAH.

Kucsora-acocsin unaMkaTop cudaTHaa KyuCH3 OPraHHk
acocmap Xam OVauilm MyMmxuH. Arapaa B — uuamkarop
MoJeKynacu 6ysaca, y XonaAaa YHU NpPoToH 6WIaH OGHPHKHLI
cxemacu Kyiuaaruya 6yaanu:

B4+H*=BHT* (3.71)

)
by peakuusi (3.71) npotouaannir KoHctantacu Ky Hu
XapakTepaahau:

Ko M _ 1] [B] Yut¥s

C agy: [BH) YBH*

B Ba BH™" 3appauanapu xap xua panrra sra. Kucioranu
HHAHKATODJdAap yuyH MabayMm Oy/araH TyluyHya Ba MyJoXas3a-
Jaap yTuul HHTepBadd Ba GollKa XapaKTepHUCTHKaJapHWHF
XaMMACH acoc HHAKKATOpJap yuyH XaM y3 KYUHHH CaKJJai/iu.

MuaukaTop AdccoUunnaHnwl KOHCTaHTAacHra YHHHT YTHIL
uhtepsaan, pH y3rapuw opanauru, cnekrpasa Ba 00ilUKa
KYNrHHa Xoccalapura tawku ¢akropaap: xapopart, HeATpas
371eKTPOJNHTIAPHHHT GYJAMIIN, CYBCH3 3PHTYBUHWJap, KoOJJIO-
HAJAp Ba X0KasoJap TabCup 3Taau. Muaukatopau sputMmana
OeroHa HefiTpan 3JjekTpojutaaphu 6yauiuu Ty3 3b¢eKTHHH
6epanu. (2.11) TeHrMaMa MHAMKATOPHHHI MOHJIAHTaH IWAKJH
3apsilM KaHua iokopu 6yaca, (HInd* ékn Ind™) Ty3
3¢p¢deKkTH wWyHUa ce3uaapau Gyjaanu, SbHH HHAMKATOD
KOHUEHTPALUHOH HOHJaHML KOHCTAHTACH OPTHULIH Ba YTHW
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HHTEPBAJMHHHT CH/KHUIMra onub Kenaau. bunoasipusurrep-
Honnapaa Oy s¢dektHuHr ¢apku karra smac. HMuauka-
TOPHMHI PAHT Y3rapuilld KYMHHYAa WHAHKATOP AHCCOLMIAHUIL
KOHCTAHTACUHH CHJIXKHIIK OuilaH TYWYHTHPHAALH, 3JE€KTPO-
JUT KYUIMAHIOK $aKaT MHAMKATOP AMCCOLWJAHHLIMTAarHHa
3mac, 6ajsKu 3pHTMajgard KyucH3 KuTjaoTara Xam OOFJIHK.
IdpuTMana HedTpas Ty3JaPHUHT GYJHLIK, KYIHHUA, HHAMKATOP
PAHIHHWUHT MHTEHCHBJAHFHHHM KaMalulIura ojub KeaaiH.
MnaukaTopHu YTHII Opa/iHFH Ba uerapacu Xxapoparra xam
Gorauk. Macanan, yii xapopaTuia MeTHJIOPAHXKHH JTHLI
uutepeaidn pH=3,1...4,4, 100°C aa — 2,5...3,7 opajauruaa

- 6ynann. By epaa xapopaThu y3rapriuy HHAHKATOP AHCCOLLM-

Jlanuul  KoHcTaHtacH, K, Ba 3puTMajaruy 6olllKa KyuycH3
KHCJI0TaNlaDHH AUCCOUMJIAH UL KOHCTAHTACHHH TaLCUP 3THLLIH-
aup. WyHu xaMm Tabkuaganl kepakku, 6up Katop cyabsdodra-
Jeun Ba Gowka 6ab3u 6up Hind tunam nHaukatopaapuunr
Ce3rupJHKJIapura XxapopaTHu TabCHPH YHYa KaTTa 3Mac Ba
IPUTMaja yJapHu TypJH Xapopartaapia Xeu Kanjaa# Ty3atui
KHpUTMacaaH KyJaall xaM MyMKHH.

3.8. I'aMMeTHHHT KHCIOTANHANK QYHKUHMACH

JI. TaMMeT Kyu/in KHCJAO0TaJapHUHT KHCJIOTAMHAHK XYCYCH-
ATJIAPDHHK XapakTepJailiga, PaHraHd KHCAOTA-aCOCAH HHAMKA-
Topaap épaamuia, Taxkpubaaa aHUKJAHraH acOC/AW WHAMKA-
TOPHUHT KucaoTa yHkuusacu — Hp TywyHuacuaan
¢dolizanaHulliHu TakIND 3TAu. ACOCaH-UHIAMKATOP MPOTOHJIAH-
FaH [IAKJHH JHCCOUMAAHHUIL KOHCTAHTAacH HdoaacuaaH

K()_aH*aB._ [HY] [B] Yu+s
agy+ [BH*] ygayu
O6yHaaH
.
a + BH+ Y +
lgaH‘=ng%+lg—ﬂ—=ngg+lg[ B ]-i—lg BH
apg [B] Y8
€KH
Hepk +1g—d0l 4o B 3.72
; p pKg+lg [BH | + gYBH+ (3.72)
KaTTaJiuK
{B]
Ho=pK%+lg-z5w (3.73)
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Arap HMHIMKAaTODHHHT paHIM Xap HMKKaja 3puTmana Oup
XHJ 6yJca, HKKaJa 3PHTMAHUHT KHCJAOTAJMJAWFH TeHr 1eb
OJMHHHUIIHHK TakAud 3TAM- Ba TeHriama (3.73) kKuiAMaTuHu
[ammer Kkucanotanuauk GyHRuMscH ae6 araiu.
bynaait tunparn yadam GusadH HOMJAlUl, 3PHTMA KHCJAOTA
X0JIaTH, a16aTTa, HHAKKATOP YTUIL HHTEpPBaJ 30HACHAA, SbHHU
[B])/ {BH*] uuc6arnap 10 6unan 0,1 opaauruaa KoAuILM
3apyp. AmMania KHCIOTaJWIMKHH aHWKAALAa HHAHKATOpJap
Tyunamuian  Qoiigananunand. Ho xaTraiuruHun aHukJatl
TaHJlaHraH uHAMKaTopra OOFJAHMK  6GYyJMacaurd  Kepak.
{(3.72) Ba (3.73) TeHrnamanap Takkocnalca:

v
pH=Ho+1g—"
Vot
EKH
H0=pH—-lg--—~YB— (3.74)
Vgt
Gyaanu.

lammer ¢yukuuscu Ho apurad mosaa KOHUEHTPAIUSICH
Oujlan  aKTHUBJAWMK opacuaard ¢apk xucobra oJuHMaca,
cywaTupuaran spurmanapaa pH ra skun 6ynanu. Jlekut
KOHLIeHTpJaanra sputmaaapaa Hpsa pH opacuaarn dapk
aHua ceansapau 6yaub, (3.74) TeHrnamaHuHr YHr TOMOHH Oy
Xosga HyJdra Tenr OyaMaiiu,

3.9. Kucaora-acociim MyBO3aHAT WOH KYyYH
Ba XapopaTHHHI TabCHPH

Kydcusa Kueaora spuTMacura HeiATpaJg 3JeKTPONHTIAPHHHT
Ty3 3¢ eKTHHY BYXKYATa KeJTHPHILHUHH, Y KYyUCH3 KHCJIOTaHH
KOHUEHTPJAHraH  AUCCOIMJAHHIL  KOHCTAHTacH  OPTHIUH
XaKuia KHpHIl KHCMuHAA afTwaras sau. bup nerusnn
KHCJIOTaJlapHu Yprada HOH Kyuura sra 6yaraH KMAMaTHAa
YHHHT 3(@ekTn yHua Karta Oyamaiiay Ba KyNHHUA YHH
3bTH6Opra oauHMai . Kyn Herusaau KucaoTaJdapHuHr HoHaa-
HHII MaXCYJOTHAA HKKH 3aPSAIH HoHaap 6Ynanu, uy cababnu
(2.11) Tenrsamara acocaH HOH KyuuHH 3PPeKTH XaM OpTaH.
Takpubuit xucobaaiuiapia aKTUBAUK KOI(D@PHUHEHTH KYIIHH-
ya xucobra osuHmacaaa, 6y XOJHH AOMMO Ha3apla TYTHLI
kepak. MoH Kyuu spdexTHH Xucobra oJinul yHn TakKocaall,
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MacaJaH, KHCJ0oTa Kyulapu Kowmillekcaap 6apKapopJuri Ba
X. K. napia anbatta 3apyp. 3apypuil Kuécaall wapTaapuHH
aiiHaH GUD XWJ JIEKTPOJHT sipaTraH HoH Kyusaapu OGapobap
6yaraH mapouTaa Kypub YHKHIU Kepak.

Kunciora Ba acocaapHHHr ANCCOIHIAHKLI KOHCTAHTadapH-
HH Xapoparra GoFJIHKAUrHHY YMYMHH Xoada (2.12) tenrnama
opKaau udoganasanu. JucCoOUMIaHUILHHHT HCCHKUK 3¢ dek-
TH KaH4a KHYWK OyJjca, AUCCOUMJIAHHMIL KOHCTaHTacH Xam
XxapopaTra Kapa6, wyHua kaM y3rapaad. TaxMHHUH HHTer-
pannaulian CyHr, yHHHr coH KuiMaTuHd (2.12) TeHrnamara
KYHHO KyHHAACHHH XOCHJ KHJIaMH3!

A H=170ApK (20— 30°) (3.75)

By renraama (3.75) xapopar 10° y3rapraHma HCCHKJIHK
spdektn 5 kKXK/moap pK Hu 0,03 ra y3rapuiura Tyrpu
KeJHWHHH Kypcataau. CyBaW 3puTManapaard Kynuuiauk
KyuCH3 KHCJOTA Ba AacCOCJAapHUHI HOHJAHHUI  HCCHKJIHK
spdextn — 12,0 nan 12,0 k)K/Monb opanuruaa 6ynanu. by
taxmuHaH Xapopat 10° C owrranga pK ysrapuinn 0,071 ra
TYFpu kenaau. By yHua Katra Gyamaran Kuiimat Gyarauu
YUYH KYNUHJIHK aHaJHTHK KUME XucobJapria KHCJI0Ta Ba acoc
MYBO3aHATHIa XapopaTHH TabCHPH Xucobra OJHHMaRAH. JHF
Ky XapopaTHHHI TabCupH, (3.44) Tunin CyBHH HOHJapra
axpaauiiy 6unan 6orauk 6yaraH xapaén 6yna osap 3KaH.
HOH=H"4+OH~  xapaéuu sumorepmuk (AH=>56,1
KX /monb). Ly cababan Gynaaii kapaéunapaa xapopaTHu
OpTHLIK GUaH MyBO3aHaT KOHCTAHTACH Ce3MJ1apau lapaxaia
Kynasaau. JluccounaaHWls KoOHCTAHTacH Xapopartra Kapab
KynuHua 6Gup Xua yarapmaiau.

Kyn xonnapaa xapopaTHuHr opTuuld GuiaH AMCCOLHJIA-
HHULI KOHCTAHTACH OJJHH OpTalH, cCyHrpa kamasaau. Kucaora-
J1ap AMCCOUMJAHHILHHHUHT UCCHK/IUK 3hdeKTH Oup Xua smac,
IIYHUHT y4yH XapopaTra kapal, Typau KHCJOTaJapHHHT
JHCCOlIMJIAHHUII KOHCTAHTACH Xap XuJd Xapaktepra ara Ba pK
OpKaJli. XxapakTepJ/JaHyB4YH KHCJI0Ta Kyujaapu, xapopar 6unad
6up xunpa y3rapmaian. Kynuaua, 6up kucaora 25°C na
6olukacura HucbataH aHua Kyuidn Gyaca, 70°C na anda
Kyucus 6yanb kKonagu. By Xap KaHZall KOHYHHSITHH AHCCO-
UHJaHHII KOHCT@HTacH HOH Kyuu Xxamaa pK HU xapo-
patra GOFNHKAHTHHM 9bTHGOPra oJKil KepaKJWTHHH Kypca-
Talau.
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3.10. Kucaora-acoc y3apo TabcupJalllyB PeaKIUACHHHHT
MYBO3aHAT KOHCTAHTACH.
Fu66c ctaHpapr 3HeprUACHHUHT Y3rapuiln

Xap KaHaa# KMMEBUii KapaéH TepPMOLHHAMHUK MyBO3aHaT
KoHcTaHTacH [M66CHMHr CcTaHAApT 3Heprust y3rapHuH
(2.13) TeHrnama Guaan OorauK. Mucon TapukKacuia
(3.44) TeHrsaMaHHHT MyBO3aHaT KOHCTaHTAaCHHH XHcoOsai-
mMus. Byuaa peakuua katHawuumnapu AfGSss s xucobnaHa-
au. by xkapaénaa (2.14) renrnamara 6uHoaH, ['w66¢ ctangapt
SHEPTUSICHHUHT Y3rapHllu, .

AGY 44y =0fG° (HCOy 5p-Ma, H:0, crann ¢, wounanmaran 298,15K) +

+ AfG® (OH™, 3p-ma, H:0, crana’'c, 298,15K) — AfG® (CO;s, 3p-ma, H:0,
crana, ¢, 298,15K) - AfG/ H:Q cywox, 298,15 K) ra Ttedr 6yaanun. Aitun
TeHrJamMara MalLJyMOTHOMafa GepuiaraH KuilmaTaapuu kjiicak, AGa= —
— 586,56 — 167,32 — ( — 527,60 — (—237,23) = 20,95 kK /moab. (2.13) Ten-
riaMa 6yitHya MyBO3aHAT KOHCTaHTaCH

20950

27303-8,319-298,15

-

— 3,67 ékn —4,33,

NeKza=

y K=2,1-10* ra Tyrpu kenaau.

2 Casoanap

1. Bpeucrenn-Baypu npotonuruk Hasapusich 6yitnua Kyiiwparu Ou-
pHKManap CyB.aH 3PHTMacHla Ka#cH GHPH KHCJIOTA Ba KakcH Oupu acoc
69.1aan: HC10,, NH,y, CO% , HCOj3, HoCO;5, $*~ , HS—, NH{ CH;COO™?

2. 25°C aa cyBHUHT woH Kynaiitmacy Ky numara Tedr 6yaaau?

3. Arap auctuanauran cys CO; 6Gunan tyiuntTupnaca, pH oprasumy,
KaMasauMH éku y3rapwai koaaaumu? Arap 0,1 M HCI M NaOH aap
CO; 6unan tyiuntupuica pH kangail ysrapagu?

4. Arap Ky#uparu sput™anap 5 mapra cywoarupuaca, pH yarapaaumn,
KaMdsiIHMH €KH JOHMHH KOJJAHMH?

a) 0,1 M HCI; n) 0,1 M NHyCl, 1) 0,1 M BA(OH).
G) 0,1 M NaOll; e) 0,1 M NaHPO,; k) 0,1 M NayH,Y?
8) 0,1 M Na,COj; x) 0,1 M H3POy; .
F) U,l M NBHCO:;Z 3) 0,1 NaHC204;
5. dputmanap 10 mapra cyioarnpuaca pH opraanmu, Kamasanmu €ku
y3rapmail Konaaumu?

a) I M NHa; 6) 0,1 MNH;40,1 M NIL,CI; ) 0,005 M NH;+0,005 M
NH.CI; r) 0,1 M CH3;COOH; a) 0,1 M CH;COOH+0,IM CH;COONa;
e) 0,005 M CH3COOH +0,005 M CH;COONa;

6. Kyiinparn Tysaap cysid 3puTMala KaHjall peakius: KHCI0Ta,
HeATpaa éxH HUKOpHH Gepalu.

a) KNOs, Na,COs, (NH,4)2SOs; NiCly, Ba(NOy)s:
6) CH;COONa, NaCl, Pb(NOs)y, BiCls, CH;COONH,;
8) Hg(NOs)s Aly;(SO4)s CaCly, KCI, NasPO,?
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7. Tys spurmanapuuu pH u Kangait xucobnananu:
NaHCO;, NaHPO,, NaH,PO4?
8. Kyiinaarn uuaukartopaap: a) Meruiduoser, 6) JakMyc, B) MeTHJIO-

par¥, r) GpOMTHMOJA KYKH, 4) (eHoADTaNeHH HHAHKATOPAAPHUHT PaHTH
Y3rapauMH KW LOHMMHHIKTHYE KOJaAHMHU?

A Macaanaanap

1. 0,1 M H3PO, vy Gockuuiu AHCCOUMAEAHHII MAXCYJI0T
KOHUCHTPalUUsiCHHU Xamaa aiiuu sputmagaru HzPO, Huur
AMCCOLUMAAHHIL AaPaKaCHHH XHCOOJaHT.

dochar KHCAOTAHHHT GOCKHUIH AMCCOLUMUIAHHILNS

H:;PO4 pram l‘[+ —|—H2POT (I 60CKH‘-I)
01l—x x

"HoPQi = H* 4 HPQ:}~ (11 6ockuu)

HPO4 = H* 4+ PO}~ (Il 6ockuu)

Ky#AHAars AMCCOUMIAHUIL KOHCTaHTacH GHiaH XapaKTepaaHauu:

[H*] [HPO;T)

= =7.1.10"3%;
! [HsPO4] 10T
H*t| [HPO?™
K2_[ 11 } }=6,2-10—8;
[HePO, |
H*} [PO2~
K3=L*]-[_“‘_]=5,0.10—'3,
[HPOZ ™)

K:Ba Ky katTaankaapu Taxmusan 10° mapra Gpapk KHAaNH, INYHHHT YUYH
H3POsmnccounnanmmunu xucobra 0au6, BOLOPOL HOHIAD KOHUEHTPAUHSACH-
Hu dakat GupuHyn GocKuy Gyfinua xucobaaw MyMmkui. ByHaail #ya
KYHUIWLIap arap Kyn Herusau KucaoTaHuur K, kuitMaT Kp AaH TaxMHHaH
1000 Ba ynnaH kyn maprTa opTralRarMHa MyXHM axamuaTra sra OGyamaian.
Docdar KHCIOTAHHHT TeHrAaMaza MyBO3aHAT KOHUEHTPAlUHMsCH | GOCKHuY
6yiinua kypcarnaran. MyBosanat konllenrpauuscuiid K\ uponacura KysiMua.

x2

=l —71.1073
0,1 —x

K,

24711073 —7,1-10"*=0

KBaapar Tenraamanu eunb KyfinlaruHy XOCHI KWRHHALH:

7,1-1073
= [H¥]= -t
—3,2
+ (—7,1-10 )+7,1_10_3,m_1=2_3.10—2,‘40M/Jl

4
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Arap KucaoTa Xyaa Kyucus 6yaca, y xoana [H+]<<c%A Ba

chy— [H¥]ch, 65aaam. Bynaai sputmanapaa HY uonnap konuentpauuscy-
‘HH Kyfinnaru dopmyaa 6yiinua xucobaaHaau:

0
[HT] =\/ Kyacua

Bynna# #ya kyimuwaap pK>=>4,0 Tunau kucnoraaap yuyH (C?{A'}KHA

wapTy 6unan) Y3unu TYAMK okAaian. Amania HsPQilionaap konilentpauns-

cunn HzPOg4 auccounnanuiininir 6ockuun 6Viinda adukaanand. ldemax,
[HePO4} = [H+]=2,3-10~2 moab/a

© K2 Ba Ki xuitmatiapu 6up-6upuman 10° mapra ¢apk Kuaagu, Wy
cababau ¢dakat kuciaoTanuur I 6ocKUY AUCCONMMAHMUIMHY XHCOOra OJHG:
HPO%™ vonjiap KoHUeHTPAUHICHHU TOMAMH3:

[H:PO; ]

=Ky,=6,2- 10—8 MOJb/ N
Kyucus kucnora HzA uu 1l Gocknu auccoumaaHutiian xocus 6yaran

aHMOH KOHUEHTPAUMACH COll XuXaTaaH Ky, sibhu [A~ ]=Kl2{2A ra TeHr

6ynaan. by X011 Oup KaTop KYNm HErusau KHCJAOTAJap yuyH ymymui
xucobaananu: HyS, H,COs, HoC204, HaP Oy Ba 6oukanap.

H* Ba HPO%™ uonaap kouuentpauusicunu 6uaran xoaaa PO wonu
KOHUEHTPALUACHHN XHCOGAaiiMH3:

HPO?™ 10-13.69.10—8
PO 1 _50.1071%-62:-107% | o\ 0-18 yonu/n

CHFT 2.3-1072

_ Myso3sanar konuentpauusick 6yinua HaPOq nu nontanuul MaxcyaoT
6yinua a HaPOsnn nonnannw aapaxaciun xap y4 60CKHYH y4yH TOITAaMHU3:

- [HPOTT  93.102
“1= =01

[PO;™] =K, -

=0,23 ékn 23 %

Couapo.
[HPO;™]  §2.10~*
[H:PO,] — 2.3.1072
[PO;™1  13.10—'8
[HPO; "]  62-107%

=27.1070 ekn2,7-1074 % ;

Ay =

ag =12-107" &xu2,1-107°%

JpurManaru [H+]<<C?|A o KHilmaTH TelrsiaMa OGOyiiMda aHHKJAAHUUIH

MYMKHH:
+ Kyiach K
@ [HT] HACHA HA
HA="p— = — = 5
CHA - CHA CHA
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Bynnau
Kua=afic i
2. 0, M Na,HPO, Huur pHu numara rtenr?
Cysan sputmasa NaHPO, ty3u amania T§auk anccounaanaiu:
Na,HPO, —— 2Na* + HPO{~

HPOY™ uonu cys Moaekynacu GuaaH BupHKaaH:
HPO%~ 4+ H,0 == H,PO; 4+ OH™ (1)
Ba cyHrpa
HoPO; + H;0 == HsPO,+ OH Y (2)
MyBo3aHar KOHCTaHTacH é3u6, yJapHUHT COH KHAMATAAPHHH TONAMHU3
[H:POS] [OHT] Ky y0.107M
(HPOZ—"]  Kupo, 62-10~°

=16-10"7

K 10—
KymHPOd [OH™] _ Ky 10-1071 oo

[H:PO;"] " Kupo, 7.0-10-3

K\~ 10> mapta K, aan katta, wy ca6abau (2) cxema GYiiHua GUPHKHIUHH
Xxucobra onMaca xam ﬁynazxn
Bynaan tawkapn HPO}~ wonu auccouunanaan:

HPO}~ = H* + PO}~ (3)
By xapaéu yuyn
[H*] [PO;7)
TR
Peakuusi (3) 6yiinua xocun 6yaran sogopoa vonn: [HH] = [PO{7] (1) pe-
akuusina xocun 6yaran OH ™ wonnapunu Goraaian: [OH | = [HPO4 |

Ilyuunr yuyn spurmanarn NaHPO, nuur soaopoa nowiaapu MyB()JdeT
KOHIEHTPAUHACH, yrapHn papku GYiAnua aHHKNaHAH.

[H*] = [PO}~ [—[HPO;F ] 4
€éKu
[OH™] = [H,PO; | — [PO}"I

HsPOi Ba PO}~ uonaap xonuentpaunsiaapuun (1) Ba (3) myBosanar
KOHCTaHTanapu opKaan udonajaidmMus:

Ky [HPOIT]
2 - — 5
[H2PO;") Kngpo; (O] (5)
- [HPOZ™]
(PO}~ =K -7 ] (6)
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CyBHHHT HOH KynaHTmacHiaH, = [H™*] kenu6 unxaan, y xoi-

¥

, [OHT]

‘aa (5) Teurnama KyHupard kypunuwira sra 6yaaan:

[HPO;~] [H™]
K

H,PO;”

[H:PO;] (7)

(4) Tenrnamara (6) Ba (7) tenraamanarn PO% xampa HoPOi xonnentpa-
UHATAPHHH KYAMH3:

[HPO; ] . H*
H¥| =K _, —— " — [HPO? " |
R I ey e
Kyﬁuﬂarunu XOCHJA KHJIAMH3!
K HPO~ —K HPO; [HPOf‘]
[H¥] = = (8)
Kmpo‘+[HP |

1

bynaa K1,po;=6.2-10""ra tenr Ba y {HPO] | ra Huc6atan anua Kuuuk,

uynku HPOJ]™ konuentpaumsicn amaaaa NaHPO, uu Gowsanruu Kou-
ueHtpauusicura teur, avHn 0,1 Moab/a. [yuusr yuyn

Kiypor + [HPO] ]~ [HPO, 7]

Ba (8) TeHrnama Kyiuaaru Kypunuwra sra Gyaaiu.

e Suporupg- P01
[HT]=  [HPO:™| _\/ H:PO;  HPO}~

pH=1/2( PKH2P03—+ pK“PO-:. )

Ana wy copmyaa 6unan 0,1 M NagHPOguunr pH nnu xucoGrnaimus.
pH=1/2(7,21412,30) =9,76

Xyanu wynra yxwatw sputmana NaHoPOgrysununr pHu kyiivaaru dopmyaa
6yiiHua XHCOGIAHUILHHU KYPCATHIL MYMKHH!

pH=1/2(pK y,po,+PK H,p0, )

dpurmana uctaras MHA tunau vopaos ty3 pHu kyiinaarn dopmyaa 6uian
XHcoBnaHaau:

pH=1/2(pKi+pK>).
M3HA Ttapku6
pH=1/2(pK2+pK3)
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¢popmyna 6yiivua xucobaaHanu.

3. Tapku6buna pH=10,0 6yaran O6ybdep 3puTMa KOMIIOHEHTJIAapH KOH-
UeHTPallUst HHCOGATNAPUHH XHCOOBJAHT:

a) CH;CHoNH;+ CH3CH,NH,CI;

6) NH,CH,COOH + NH,CH,COONa; HCN+4 KCN

Kaso6: a) 0,159; 6) 0,589; B) 0,200.

4. Tapku6bnna pH=5,0 6yaran Gydep 3pHTMa KOMIOHEHTJIApPH KOH-
ueHTpauus HucbataapuHn XucobaaHr.

a) CsHsCOOH 4 CsHsCOONa;

6) CH;Ce¢H,NH:+ CH;3CeH NH3C;

8) CH3;COOH 4 CH3COONa.

Jaso6: a) 0,159; 6) 3,565; B) 0,575

5. Iputma pH nu xucobaanr Ba Takkocaaur: a) 0,1 M HCI Ba
0,1 M CH;COOH; 6) 5% an HCl Ba 5% CH3;COOH 3putmanapu,
B) Tapku6uaa 7 r/a HClea 7 r/an CH;COOH 6ynran sputmanap.

Xaso6: a) 1,00 Ba 2,88; 6) 0,14 Ba 2,42; B) 0,72 Ba 2,85

6. HCOO™, H+ uoH kKoHUeHTpauusiapu Ba pH Hu xucobaaur;

a) 0,03 M, HCOOH; 6) 5% anu HCOOH spurmacuaa.

XKaeo6: a) [HT] =[HCOO |=2,24.10"3, pH=2,65

6) [HY]=[HCOO™]=1,39-10"2% pH=1,86.

7. OH~, H" non konuentpaunsnapn Ba pH Hn xucobnanr:

a) 0,01 M NH,OH; 6) 0,1 % NH,;OH sputmacuaa

JKasob: a) [OH™]=9,43-107%; [H+l=1,06-1,06-10‘9;pH=8,97;

6) [OH™]=1,64-10"% [H"]=6,10-10"'% pH=9,2!

8. 02 M HeSOyus HY, HSO; Ba SO HOH KOHUEHTPLMA/IAPHEA
XHcoOaaur.

Xaso6: [H*]=0,2102; [HSO;]=0,1898; [SO% ]=0,0102.

9. 0,001 M canuuuaat kucioTajard BOAOPOL Ba CaJHLUIAT HORAAP
KOHIEHTPALHUSICHHU XHCOBAAHT:

XKaso6: [H*]=6,34.10"% [Sal’"]|=26-10""L

10. 0,2 M H3PO, narn HPO4™ Ba PO}~ uoH KoHUeHTpauHsnapHUHH
Xxucobaanr.

JKaso6: [HPO?7]=6,20-10"8 [P0 ]=9,04-10"'°

11. CH3;COOH kaiicu konuentpaunsiaa 30 % auccounnananu;

Xaso6: 1,35-10~* monn/n.

12. CHyCOOH sputmacuna Bogopoa H nap konuedtpaumsicu 10~
MOJb/J1 HU TallKWA Kuaaak. KncioTa KonueuTpauuacuiu XucoGaaHr.

Kasob6: 5,75-107* monb/a.

13. Opurma pH=3,0 6ysniran HCOOH KoHueHTpauusiCHHH XHUCOOMAHT.

)Kaso6: 6,55-10723 monb/a.

14. 0,1 M CH3COOHna H* uounap kounentpaunscu 1,3.1072 moan/a
HH Tauwkua 3Taau. KucmoTa KOHCTaHTacH IHCCOUMAAHHUL AaPaXKacHHH
XHco6aaHr. :

XKaso6: K=1,71-10"% a=1,3 %.

15. Arap spurMma moaspauru 2,57 sa pH==0,04 6ysica, HCOOH nu
LNCCOUMNAHKIT KOHCTAHTACHHH XMCOBaaHT.

XKaso6: 1,94.10~*. .

16. Arap 0,46 % au sputmana 4,2 % HCOOH auccounnaurau 6y.ca,
YHRIII JHCCOUHNIAHUIL KQHCTAHTACHHH XHCOOJIaHT.

XKaso6: 1,84.10—4

4
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17. Arap 0,3 M NHsspuTmaga yHuur auccounnanuw gapaxacu 0,77%
HU TAIKKA 3TCA, YHHHT IHCCOUMTAHHUI KOHCTaHTACHHH xucobaaur. XKagob:
1,79.1075,

18. Arap 1000 mn 02 M CH3;COOH. spurmara 30,0 wma
0,3 M CH3COONa kyumwuaca, pH Ba auccounnaHuul napa)kacd KaHAiai
yarapaau?

JKaso6: pH=2,73; 0=0,94 % Ba pH=4,42; a=0,025%.

19. 25 M1 0,2 M CHaCOOHBa [5 ma 0,1 M CH3COONa apaJawmacu-
AaH xocua 6yaran sputmanary HY, OH ™ uonnap konuentpauusicu Ba pH uu
xHcoGaaHr. JKasob: pH=4,24.

20. Ky#tuaaru apanawtupuirad sputmanap pHunn xucobaanr.

a) 50 ma 0, M KHPO,Ba 25 ma 0,2M K,HPOg
6) 70 mn 0,2 M KHCif 8a 30 ma 0,1 M K,HCit
B) 30 ma 0,2 M KH;POsBa 10 ma 0,1 M HC}

r) 210 ma 0,1 M Na;COssa 90 ma 0,1 M HC}

a) 50 ma 0,15 M KoHPO,Ba 45 ma 0,3M HC} .
e) 30 man 0,1 M KH2POsBa 25 ma 0,2 M KOH.

Xasob: a) 7,21; 6) 3,99; 8) 2,85; r) 10,4E; a) 1,54; e) 12,60

21. 100,0 ma cysaa 0,34 r komnaexcou 111 NazHzY- 2H,0™" sputnaau sa
10,0 M 0,05 M HNO;k§wunsaau. dpurma pHuuu xucobaaur. )Kaeob: 2,67.

22. 100,0 ma cysaa 0,34 r kommaekcod IHI sputuaan Ba 10,0 ma
0,06 M NaOH kyuunan. 3purma pHuuu Xucobnaur.

Xasob: 6,16.

23. Kyiuaarn apanawtupuiinal oJuHrad sputma pHuHu xucobaaHr:

a) 20,0 ma 0,02 M komnaekcou 11l Ba 30,0 ma 0,01 M HCI;

6) 40,0 ma 0,02 M komnaekcon Il Ba 10 ma 0,00 M NaOH.

JKaso6: a) 2,19, 6) 5,42.

24. pH—lOS IPHTMA XOCHA KHJIHLI yqu 50,0 ma 0,1 M Na,COsra
0,2 M HCI nan kanua xaxm Kyuui kepak? Jaeo6: 10,0 ma.

25. 40,0 Ma 0,1 M K3POusputma pH=12,0 6§auiun yuyn 0,1 M HClzawu
KaHua XaXM KyWwnw kepak? )Kago6: 26,7 mi.

26. 30,0 ma 0,02 M NayH:Yspurma pH 2,0 6yaumn yuyn 0,1 M HNO3
AaH KaHya XaXM KyWHW Kepak?

Kasob: 9,0 ma.

27. 30,0 ma 0,02 M NayHoYsputma pH=10,0 6y1niin yuys KaHua Xaxm
0,1 M NaOH kjuum kepak?

Xasob6: 2,1 ma.

28. 70,0 ma 0,001 M HNOj3purma pH=3,0 6yaniuu yuys kanua macca
Na,H:Y- 2H,0 sputnin kepak? JKaso6: 0,82 r.

29. 40,0 ma 0,01 M NaOHspurma pH=>5,5 6yaniun yuyH KaHua xaxm
NayHoY. 2H,0 sputniu kepak? JKaso6: 0,83

30. 0,5 .1 spurmana 4,1 r CH;COONa Gop. pHunu xucobaanr.

)Xasob: 8 88.

31. Tenr xaxmaun 0,1 M H2C:O,Ba 0,2 M NaOH apanawtupunan.
Aputma pHunu xucobaanr.

JKasob: 8.48.

*

Cit— JAuMOH KHCJIOTa aHHOHH
.
Y~ — 3THNEHAHMAMHHTETPA CHPKA KHCAOTA aHHOHH
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4-606
KOMIJEKC XOCHJI BYJIMIU PEAKLLUSAJIAPH

4.1. Komnjekc OMpHKMaNapHUHT aCOCHI XapaKTepUCTHKANAPH

Kommiieke 6upHkmanap mMapkasuii wos (atom) M Ba yHH
ypa6 onraH nuraHanapiaH Ty3uiarad. AAHH GUPHKMaJapHUHT
TY3WJAMWH (HHU3HK-KHMEBHH xamaa Oouika XoccaJapHHUHT
y3ura XoC MypaKkaGJuru, KoMmmekc (EKM KOOpIHHALHOH)
6upuKManap xakpjaaru 6Mp Katop TylwlyHYa Ba aHHKJauwJjaap-
HM naiigo 6yauiuura onub Keaanu. Jlekun ymymuit xuxataaH
Kabys KHJIMHTAH siHrHya aHuk Oup Tabpug Oepuuira
spuwnaras amac. Komnaekc 6upukma aeb, HKKH Ba YHAaH
OPTHK 3appauaJjapiaHl XoCHJ 6y/raH Ba 3pHTMana MyCTakKHA
Typa OJIMLI XycycHusiTura sra 6y.raH 3appava (3appauydaHHHT
6upH MeTansa HoHWH O6§naau) JapHH TacaBByp 3TaMu3l.
Keatupuaran Tabpud yHua aHuk 6yamaca XaM, JeKHH y alHH
rpynna GUpUKMaJapUHHHT MyXHM XYCyCHATJAapHAaH GUPHHH
Huponasaiim.

Mapka3suit HoH Gunan GeBocuTa GOFNaHTaH aToMaap €KH
4TOM TpyINMacHHH KYypcaTyBUW COHra KOOPAHMHALHOH COH
AefivsiaAd Ba Y KOODAMHAUMOH OHPHUKMAJApPHHUHT MYyXHM
XapakTep/au Xycycusitnapuaan 6upudu udosanaian. Kyuuu-
ya TYpPT Ba OJATH, KaMaaH-KaM HKKH KOOPAHHALHOH COHIap
yupaiian. KoopauHauuoH coHaap yd, Gell Xamjaa OJTHAaH
IoKopu 6yaraH GupuKMasiapu Xyda XxaMm Kam yupaniH.

JlurauanapHu JAeHTATJAWK XoJaTH  (JMraHa JoTHHuA
dentatus cy3uman onuuran 6y.au6 TUlllIM, AeMAKAHDP) SbHH
Mapka3ud HOH aTpodHAaH MablyM COHAATH KOOPAHHALHOH
ypuH sraanamn GuiaH XapakTepiaaHaan. Mono — €ékn Gup
deHtatav Jaurabwagaap (OH™, F7, NHjs; Ba 6owk.) 6up
MapKa3uil MOH, 6 — KM HMKKM JAeHTaTJaH (3THIEeHAHAMHH,
C205_ Ba 60WIK.) HKKH ypuH sraanaiiiuiap Ba X. K. Deu,
O1TH Ba YHAAH IOKOPH [IEHTATAH JWraHAaap XaM MaBxXKyl,
aMMO yJap Mapka3uii HOH Xa)XMu uerapajaHrad GyJirasu
cababau xap [QOMM KyadaHasepmaian. Kyn gentatau
JUFaHAJap MeTaJJs HOHW OMHJaH TabMHpJaHraHia oJAaTia
€MUK UMKJIra 3ra 6yaraH KoopAuHaUHAdH OHPHKMaAap XOCua
Kuaaay. MacanaH, Kyiiuaaru TabcupaaHHil PeaKIUsacH

Cit*t 4+ NH3CH,COO~ =CuNH,CH,CH,COO™
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Aa XocHJa Gyaran 6upukMa GuTTa Gell ab3oau UMKJ ¥3uda
TyTaau.

=g
ﬂ"[/ \0
[ |
N Ly

AlipuMm xoanapaa KoopauHauuoH OGHPHKMa MoJeKyJaacHiaa
HKKH, Y4 Ba YHJaH OPTHK COHra sra 6y/raH uuk1jaap Xxam
6ynanu.

Bew €ku onTH ab3o TyTraH UHKAJIH KOOPAHHALHOH
6upnkmagaapuy 6apKapop/uK XYCYCHSITUHH opTHO OGopHuiH-
uu JI. A. YyraeB xam ce3raH Ba yHH LUHKJAJap KOMLacCH
HoMJIK acapuia ymvmaawrdprad. KefiuHuaauk 6up éku Oup
HeyTa UHMKJAra sra Oy/araH KOOpPAHMHALMHOH OGHPHKMaJapHH
xenatauaap (chelate — unrnnM3uya KHCKHUCHMOH CcYy3ujaH
O/NIMHTaH) €KW oAAHuiirHHa xenaTaap aeb araiuaap.

Byuaait tepmunaaumia kVn gentatin xonaraap y3 uoaa-
CHHH TONAHU. Bynaa KoopanHaunon 6upuKMa Xocusa 6yauuinaa
MeTanJl HOHM MycTaxkam énuiuu6 ogaanu. XO3HPrd 3aMOH
AHAJIMTHK KHMENA KaTTa axaMusaTra 3ra 6yjraH MeTann
HOHJIAaPHHH KOMILIeKCOH1ap Ousan GepraH OGupHKMaJapu
XoJatjapra THIHK MUcoa 6y/aa onanu.

Komnaekcouaap ae6, noJnaMHHONOIHKAPOOH KHCIIO-
Tara aUTHAALH, Ba YJIApPHHUHT 3HT OAAHHA BAKUAMH aMHHO L H -

CH,COOH
N

CHpKa
\CHQCO()H KHucaoTa xucobaauaan. CyBiau

IpuTMana yaap OeTaun CTPyKTypara 3ra, sibHH OGunoasp
Xoanaa MaBXyd 6yaa onann. boukaua afitranga, UBUTTep -
HoHaapu 6yaub, y Kapama-Kapluu 3apsia TallyBuu 6yaain,

+ CH;COO™
ADbHHU H?N<
CH,COOH aup.

Kucnoranu sputmana KapGoKcHa rpyiina Xam 1POTOHA-
Hann Ba OHMOJAD UBWITEP-HOH OAAMH OUp 3apsiANiM MOHTa

+/CH2COOH
HxN 5
\CH2COOH annaHaau.

Komnaekcaapaau ITHJAEHAHAMUHTETPACHPKA
kucaora IDITA, éku komnaekcoun Il keHr mukécaa
MabayMm OYarad BakuanapuaaH xucobaaHaiu:

HOOCCH, CH,COOH
I>N-——CH2—CH2—N<
HOOCCH, CH,COOH
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y UMHHOAHUCHPKA KabH 3pUTMa/ld UBHTTEP-HOH XOJ1a MaBXyll
6yn1anu, SbHU

OOCCH, + CH,COO -
>N H—CH;—CHy—N H<
HOOCCH; CH,COOH,

¥ kucaoraau ‘WyXHTFd y‘rra}ma O.iITl/l HEru3Jjau KHUCJO0Ta
KaTHOHHUTa alJaHaau.

HOOCCH, _/CH;COOH

+ . +
>NH—CH2—CH7—NH

HOOCCH; \CH,COOH

SOTA HuHr UKKW HaTpuitiu Ty3W komnaekcoH [l éku
TpuaoH b Hom 6unan xam Mabaymaup Ba 6.

KoMekcoHnapHUHT 3pUTMafary MyBo3aHaTH aHuya My-
pakka6 xapakrepra sra. Opataa yaapHu Xucobanauwija
(3.39-—3.41) tenrnamanaru Huc6atnapaan ¢oiirananunann.
Xucobanaumtap wWyHu Kypcataauku, pH nunr ucrarad Kartra-
aurnaa 0,5 gan 0,3 opaauruna 3puTMaidaH OHD BaKTHHHT
y3usa 3-—4 3appaua cesuwsapin MHKEcAa MaBxKyl OYaub,
yJaaphu xap Gupubuur yaywu 50 % aan opTmac skaH. flua
rerepoatoMan  (OATHHIYTYPT, Kucaopod Ba OouikaJgap)
KOMIJIeKCOHJIap XaM MabiayM. KapOokeua rpynnanan 6olika
KHCJIOTa rpyfnnajapuaal ankuwipocPoH, aJakuaapcoH, OKCH-
rpyniia Ba X. K. KOMILIeKCOHJIap Xam 6op.

KoMmnnekconnap axaMusiTh »KyAa Xam KaTTalup. Komu-
JIeKCOHJApHUHT naino GYJaHLIM YHHHT Keja)karura Xxamja
4HAJUTHK KWUME coxacuja Xap TOMOHJamMa KyJanaul yuyyH
MMKOHUSIT sipaTu6 Gepau. SIHrM aHaau3 ycyanaapu uiniab
UHKUAIH Ba KYN4MIMK MYpakKa®G AHAJIHTHK MYaMMOJapHH
OCOHJIMKYA eunil #yasapu Tonuaan. Komnaekcouaap épaamu-
da 60 gaH Kyn 3aeMeHT aHMKJaHraH OVJIULIH MYyMKHH.
XO03Upru BaKTla aHaJMTHK KUME Oyaumiaapuaan AesipjiH
OGHPOHTACH XaM KOMJIEKCOHJapHH KyJsiamai uyetnal YTHLIH
- MYMKHH 3Mac. Kymuuauk xajk XyXKajJurd coxanapuia Xam
KOMIJIEKCOHIap CaMapaJiH KYJJ1aHHAanH.

4.2. KoopauHaunoH GupuKma 3puTMajnapuaa MyBo3aHar

CyBan 3puTManapiaa HOHJAp ruapaTaaHrad  (CyBcu3
3pHTMa/a CoNbBATIaHraH GyJarani y4yyH KOMILJIEKC OHPHKMa-
JAPHHUHT  XOCHJ GYaull  peaklusl TeHrJamMacH Ky#uiaru
Kypuuuira sra 6yaaiu.
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. i - .
M (H;0)," 41 LH,OP =ML, (H:0))' "? (m4nl—p) H:0  (4.1)

AmMo, (4.1) cxeMa XKyla xaMm KaTTa-KyIoJ, yHH COAAANALITH-
PHIU YUYH KOMILIEKC XOCH/ OYJIHLI PeaKUHACHHY 04aTAa aHua
OAAMHAPOK KYPHHHIIAA €3unaiu:

+ ~ -
MY 4l MLt

Bynpa peakuusi kKaTHauilyBUWJIApH rdapatsaHraH  (CoJb-
BaTJaHras) neb Kapasiaau. i

Onaufipok €3vil MaKcaiHLa HOHJAAp 3apsiiMHH Tauniad
1060pH/ICa, Y X044 3PUTMAAd KOMIIEKC XOCHJ GYJIHILHHHHT
OLAMH CXeMACHHH E3HUIHMH3 MYMKHH:

M-n L=MIL, - (4.2)

Jluraua cucarnaa daxkarruia HoHJaap 3mac, Hajku HelATpad
MoJiekyJanap (aMMHak, aMHHJIap, THOMo4YeBHHA Ba 6.) XaMm
6YIHIIM MYMKHH.

Komnaekc xocua 6y.uin peakitnsi MyBO3aHaT KOHCTAHTACH
(4.2) HM KoMmaekc OHPHUKMAJapHUHT GapKapopJHK
KOHCTaHTacH aeb aTaaanu.

a
52=~f?—l"— (4.3)

n
amay,

Kommieke GupukMa Xocua 6§auill Ba AHCCONMJIAHHIN
KapaéHH XaKHKaTiaaH XaM 60CKHY 6uaan 6opaiu:

M+ L=ML
ML 4 L=ML,
ML, (+L=MI,

Teruuiau MYBO34HAaT KOHCTAHTaCH

a
o ML,

ML, _ %

60CKHUAM 6AapKapoOpPJIUK KOHCTAHTaCH Aedunanu.
YHu ymymuii €ku 6apKapopJHK KOHCTAHTACH HHFHHIHCHHH
neponanaran papkn 4.3* tenrnamana GepuaraH. Bockuusu
6apKapopJ/IMK KOHCTaHTACH yMYMHil KOHCTaHTa OGuJaH Onaqi
Gornannuiga 6yaanu:

0 (V]

0_ .00
B11_1‘1”2 s Ry %
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ur oaanii M komnaeke, macanan, NiNH3' ymymuii Ba
6oCcKHUiH 6aPKAPOPJIHK KOHCTAHTacH TylulyHuacH 6up-6upura
TYFPH Keaaiu:

Ni®* 4, NH; = NiNH,

a
NiNHZT .

3appaua akTHBJIMIMHH YHHHT KOHLeHTpauusicu (2.4) opa-
cuparu 60FTHKJINTHHY XHcoOra onub, (4.3) TeHraaMany €3u
MYMKHH:
o My [ML]  ¥my Y ML,

Ba= =B
" ayal IMPILE Yypo o vwvl

6yHna B, — KOHUEHTpaLHOH 0apKapopJHK KOHCTAHTACH
ML,

p_—————— ra TeHr (4.5)
M) [L]*

AKTHBJIHK KO3(POHUHEHTH 3PHTMA HOH Ky4YHra GOFJIHKJIHIH
(2.8) Tenrnama opkaau OGepunaau. (4.4) TeHrnamaHu
Jaorapupmnab Ba yuu (2.8) Tenrsnama 6ustan GupaalitTipuica,

g2
IgB,=1gB+ Avz?A <‘~———0,2J>onuaanu (4.6)
v 147472

6yHaa BY Ba Bi, J1ap TEHIVIMCK TePMOAHHAMHK BA KOHILEHTpa-
unoH Kynaiitmanap; A — Jdebait-Xiokkea (CyBJaH 3pHTMA YUYH
25° A=0,509) Ha3apusich 6yiinua xHcoOaaHraH Ko3Qduiin-
eHT;

Avzi=ziy —ziw—nzl; J— HoH Kyun.

* DBapkapopiuK KoHCTaHTa KaTTaJHlMHH Teekapu iulopack, 6eKa -
POPJAHK KOHCTAaHTa«CH Aeunaiun:

n
1 Imay

i
XaM/la yHra TeTHILHH 6 0 CKHuau 6apKapoOpJAHK KOHCTAaHTaHH
XHCOoOaalura HMKOH Gepaiu.
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TabcupaaHyBuH 3appava 3apsiid KaHua KaTta 6yJca, HOH
Kyud 3(ppeKTH xaM LWyH4a Kyuau 6ynaau. (4.6) teHroama HoH
Kyuu 0,7..0,8 opanuruga GyaraH spuTMastap yuyH derapa-
aanrad. Mou Kyun KuiimaTu KaHda Katta 6yJca, HOH KyUHHH
opTHLIH OWiaH 6apKapopauK KOHCTAHTACH XaM OpPTajM.

JlouMHit HOH KyuHura sra 6y/araH 3puTMasnapia KoOHUeHTpa-
LIHOH 6apKapOPJIHK KOHCTaHTaJapH y3JapHHUHT JOUMHHAJHIH-
HH cakJaiiaun, 6y 3ca 3puTManap/ja TYFPHAAH-TYFPU MyBO3a-
HAaT KOHUEHTpalUHUAIapHHH Xucobnalura UMKoOH GepafH.

Bapkapop/iuK KoHCTaHTACHHM TOMWL YUYH OAATAA, TaX-
puba HaTwkacu 6yitnua ocoH XHcOO/saHyBUH Ba Oapka-
pPOpJMK KoHCcTaHTacH OWJaH ofAMH MaTeMaTuk OGOFJAHHILAA
6yaran maxcyc QyHKUMsHM Ky/auaaHuaaau. $I. Boeppym
TaKJAUP 3TraH «XOCHJ GYHDI QYHKIMSACH» 1 KyAa XaM KeHr
TapKaJJy:

i—IL]

0
™M

n=

6yHaa cVBacl ;nap Jaurana Ba KOMIIEKC XOCHJA KHAYBYH
MeTaJlJl (MapKa3uil HOH) ra TEerHlliH YMyMHI KOHLUEeHTpalHs:
[L] sca nuranaHuHr MyBo3aHaT KOHLEHTPALUSCH.

Xocui 6yaui HyHKUHSCH n KOMIJIEKC €KH KOMILleKcaap
GunaH OOF/J1aHraH JMFaHJ KOHILEHTPAIlMACHHH KOMILJIEKC XO0CHJI
KHJIYBUH MeTalJ] HOHUHHHT KOHIEHTpallusra HucOGaTHHH
TacBHpsaiau. Xocua 6yauil GyHKUHACHHHHT (PH3HK MAbHOCH
y3ura xoc ypraua KOOPAHHALUHOH COH XHcoOsaHaid Ba
y HyJAdaH papKAaHHIIK MYMKHH. DPHTMAala KOMILIEKC XOCHJ
6yamaca, (¢} =L) nan makcumasa TyitunraH KOOpAMHAILMOH
COH KMAMATHrauya y3rapuild MYMKHH.

Xocua Oyaull (yHKIUSICHHH OGapKapopJUK KOHCTaHTa
Ounan GOFJMKJAUMMHM Ky#inaaru MyJjoxasda Oyiimua Kapop
TonTHpHIL MyMKuH. Komnaeke ML,... ML,,.... ML, nap 6unan
GoFJaHTaH JHraHL KOHUEHTpPaLHsACH

e — [L] = [ML] +2[MLo] +...+n [ML]

ra teHr 6ynaau éku, (4.5) Hu xucobra osraH xoJaa:

of —[L]—Bi [M] [L] +2B2(M] [L] + ... +4nBa [M] [L]"  (47)
MeTannuuur yMmymui KOHHEHTpaUMsACHHH Kapaul MyMKHH:
¢y = [M] + [ML] 4 [ML:] 4. ..+ [MLy)
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€KW (4.5) Hu xucobra oaub:
Ch = [M] 481 [M] [L] +82 [M] [LE +...4+B5 [M] [L] (4.8)
(4.7) Hu_(4.8) ra 6yaunca,

—[L] B, [L)+28, [L]*+... +nB, [LI"

n= 0 = OJIUHAalIH.

cy L4B, [L] +8y [L12 4. .. +8, [LI"

bapkapopauk KoHcTawtanu Xocua OVaAMUI  PYHKUMSACH
6ylinua Ba Gowika Taxpuba HaTHKajgapu 6yinua xucobaali-
HH Oup HeuTa ycyaud Masxkyld. KeduHrn BakT/1apna KeHr
TapKaJ/jraH CTaTHCTUK NPHHIMUNrA acocjaaHraH MalluHaia
Xucobaail ycyJu XakMKaTra siKiH aHUK ycyJ XucobsaaHaau.

Banbau 6up caBosslapHH euHIlLaa aiH| KoMIIeKe M yayuiu-
HY TOMHIL MAacaNacH, SbHU YHU HHCOMH KOHIEHTPAUMSICHHH
4HHUKJIAll BYXYAra KeJau:

[MLm]
Xy =
ML, C(K/\
= [M] [L]" .
K = (4.9)
M
(4.8) TeHrsamanu (4.9) ra kyiinaca,
m [L]m .
me, = OJIMHA 1K (4.10)

L+8, [L] 48 L) +... 4B, [LI"

X mL, KaTTaaur x y ==0 paun [ML,]=0 6yaranna, sibuu
aan KOMILIEeKC 6yJ[Mdl‘aHIla) T0 X M, =1 (GoliKa [ML,]=
=%y KOMILIeKe YK Gyaranaa) raua yarapuiin MYMKHH.

“Mucon Tapukacuaa, 0,5 M HCIO, witupokusa xamaa Hg?t wonnap
TUAPOJU3HHHU OJAAMHH ONHnll Ba Ge EpUIIraH MOH KYUHHH TALMHHIOBIH KHiimaTra
sra 6yarad tapku6uaa 1,00- 107> moan/a Hg(ClO4)28a 0,020 moas/an NaCl
TYTraH 3pHTMAajark GOCKHUIH  KOMILTEKC XOCHA GYAHLI MAXCYJNOTHHHHT

* MHKJIOPUHH XUC0O6aaHMu3.

Dpurmaga xaopuaan kommneke HgClt, HgCly, HgClina HgCl2 aap
Xxocua 6ynaan, yaapHd  aiHu WapoKTAa 6apKapomeK MyBO3aHaTH
ﬁH (‘|+—550‘ 10 ﬁH Cl —-166 10 ﬁHgCl = 148 ﬁH Cl”’

F45 10'5 ra Tenr. 3pmmaﬂarn xnopnn HOHJAp MyBOJaHanKOHl.leHTpaLlHﬂ
CH. aflHH HOHJNAPHHHT YMYyMHRI KOHUCHTPAUMSACHTa AKHH 6ynanu, sbHH
{C17 ]=0,020 monb/a, uynkn HE?' HOH KOHLEHTPALMSACH aHHa KHUHK.

Xap 6up Komnueke yaywunu (4.10) Tenrnama 6yiluua XxucobnaiMua:
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5,50-10%:2,0.1072 :

X ~y+
e 15,50-108.2,0- 10— 24 1,66-103(2,0- 10~2) 24 1,48- 10"
=1,37-10"%;
(2,0-1072)%41,45.10"%(2,0- 1024
. 1,66-10'3(2,0.107%)2
e, 15,50 10%-2,0- 102+ 1,66+ 10'3- (2,0- 10— 2) 2+ 1,48-10 "4
: =0,8246;
(2,0-1073H%41,45.10'%(2,0. 10~ %4
ngCL;‘ =0,1466; ngCE_ =0,0288;

Wlynra yxwaw ycysa GuiaH XJopuaaapHu OolIKa KOH-
UeHTpaUuuagapiuia Xam KOMILIEKCJapHHHT MOJsap  YJyliu
xHcobaaHaan. Xucobaaul HaThxkKajapu rpaduK KYpUHHMILAA
x m,=flg [L] 6epunaan. Ulyngait kuau6, MyBO3aHaT
AnarpamMmacd €KM KOMAOJICKC HIAKJAJAPHHHHT
OYAUHHIL AHATPAMMACH XOCHJ KHJIHHALH.

Cumo6 xJopui 3puT™Ma-

CHHHMHT KOMILIEKC MYBO3a- 10 N
HAaTUHUHT gnarpammacu 4.1- ’ 4
pacMaa Keatupuarad. bys- aor
pan HgCly komnuekcu Kat- a5}

Ta KHCMHHM Iraanailiu Kypu- '
HUG6 Typubau. - Kommekc [

HgCl*t sa HgCli aapuunr . gf

makcumaa yayiid 40..509% ‘A A
ra eTaji Ba yJapHUHT MaB- WS G 76354 32 /07 Al
Kyl 6yna oauul coxach sca
yHua katTa 3sMac. XJOpHa-
HHHT MyBO3aHaT KOHILEHT-
pauusicu 1,0 M Ba ynaau ‘
KOPH 6Yuica, y Xoaaa sputmana HgCli™ komnneke Masxyil
6ynanu.

Q¢

4.1-pacu. Cumo6 (I1) xaopua
KOMILJIEKC.1APH  3PHTMAIApH1arH
MyBO3aHaT Janarpammacu

4.3. Bapkapopank koHuctaHtanapu Ba FnbGGCHMHT
CTAHAAPT IHEPTHSICHHUHI Y3Tapuillu

Bapkapop.1uk Koncrantack B, uraHi Ba MapKasHid aToM
KOOpPAHHALHOH GHpUKMa XocHa 6Yyauinaa [MOOCHUHT CTaH-
AapT SHePrUsICHHUHT Yy3rapuiud Ouaad GOFAaHraH, yHHHD
TeHrJaamacH

AG°= —RTInp°® (4.11)
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AG® katranauru Tu66cHmtir cTanlapT IHEPrUACH OPKaJH Xap
6up KOMILIeKC Xocua OVauil peakuHsjlapH HIUITHPOKUAA
(2.14) Tunaun Tenraama €paamu 6uaaH XMCOOJAlL MYMKHH.
Cyurpa, (4.11) Huc6araapu 6yitnua 6apKapopJauK KOHCTAHTa-
CHHU xHcobJalll MyMKHH. :

Macanan, peakunsiza [HG6CHUHT CTAHA4APT 3HEPris Y3rapuuiu,

Hg?t 4+2Cl1~ =HgCl, (4.12)
298,15 K aa
AG" (4.12) =AJG" (HgCly) sputma H:0, cTans. ¢, auccounnanmaran,

298,15 K) —AfG® (Hgt spurma, H,0, ctana. ¢, 298,15 K) —2Af@°® (Cl,
sputMa, H:O.crana. c., 298,15 K) ra teur 6¥naau (4.13)

MabayMoTHoMana Gepuarain 6VitHua Tonamus: :
AfG" (HgCly spurma, HQ crana. ¢, run.  anccounnaHmarat
298,15 K)=—17723 k)K/Mo0ab;
AFG" (Hg* sputma, H:0, craua. ¢. 298,15 K)=164,68 kXK /Mob;

AFGY (CI~, sputma, H.O,crana. ¢. 298,15 K)=—131,26 x)K/moab.
By kuitmataaphu (4.13) tenrnamara KysaMu3:
AG(()4>|2)=—177,23——164,68——2(—131,25):—79,39 KX/ monb. (4.11)
Tenraama 6yinua HgCloin 6apkapopank KOHCTaHTa 10rapHMHHHN TONAMHK3:
g0 79390 79390 _
8P HeCt, =3 303 = 5.303.8.313-208,15
— 19839 _ 1301
5707,93

4.4. 3puTMaaaru KoopavHaLMOH 6upuxma MyBoO3aRaTura
XapOpaTHHHI TAbCHPH

(2.12) Tenraamara GuioaH 6apKapopiuK KOHCTAHTACHHH
Xapoparra GOFJIUKAUCY KYHHAaru KypUHULITa 3ra 6yaau.

dinp _ AH
;= (4.14)

O6ynaa AH — xkomiuieke Xocuda GYanw peakuusiCHaa HTadlb-
NHAHUHT €KH HCCHKJIWK 3¢hdeKTn Y3rapuuin.

(4.14) TeHrnamapaH KOOPAHHAUMOH - GUPHKMANAPHUHT
G6apKapopJHK KOHCTAHTACH 3K30TEPMHK peakuusanap HyHau-
HIMAA XapOPAaTHHHT OPTULIW GWIaH KaMaHuluM, SHAOTEPMHUK-
Jlapla 3Ca OPTHWH KYypUHSANTH. KYNUHWIMK MYXHM KOOpAHHA-
UHOH OHPHKMAMapPHUHT XOCHJ GVaHIl HCCHKAHK 3(deKTu
10,0..15,0 k)K/moab nau opt™aiiau, 6ynaail xapopat 10°C ra
ourrataa 6apkapopJ/uK KoHcTaHTacu y3rapuwunu 0,1 jnora-
pupmaanran GUpAWMKAaH KaTTa GyAMacJuruHu Kypcaraiu.
Kynuuauk xonnapaa 6ynaai yarapuuinapiu xuco6ra onmaca
XaMm Oynaan. Kynunauk amunaap Ba Golika, HeHTpad
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JUTraHJ1aplaH  KoMmIeKeaap XoCua OYJUILM  3K30TepPMHK
peakius 6uian GopanaH, YHH HECHKJUK 3¢ dekTH XKylda KaTTa
(40 x)XK/mMosb Ba yHaaH 10Kopu) OY.iaau. Byngaiét cucrema-
~1apra XapopaTiH Ty3aTHUI KHPUTHJHLIM, ynapia amaiui
KH3UKHII YHFOTHIIM MYMKHH. \
Kynuuauk KoopauHauHoH 6npuxmanapHnHr 6apKapopJukK
KOHCTaHTJapHHHU Xapopartra OOFJHKJMIH, 3rHATaH napaboaa
KYPHHHIUMIA 3Ta, S'’bHH XapopaT TabCupu ¢akaT Gapka-
pPOpJIMK KOHCTaHTacH OunaH derapanaHud koamapau. Komi-
JIEKC XOCHJ GYunill MyBO3aHaTH, AEAPJIH Xap AOHM KHCJI0Ta
acoc/n  GupMKMIL MyBo3aHaTH GujaH MypaKkkabJaallany.
Bynnpalt peakuusiiapud MyBo3aHaT KOHCTaHTaCH Xamia
(2.12) Tenrnama é€ku (2.14) ra OyiicyHaam Ba HCTaras
PEaKUHAHHHT HMFMHAWCH OuWJaH TYJauK OGopulld, peakuUus
3HAOTEPMHUK OYy/raHia xapopaTHHHT OpTHiuM GujaH opTald,
peakuusi 3K30TepMHK Oysca, y xouaa Kamasau. byHiaan
TallKapH, XapoOpaTHUHI OPTHIUM SIHTH KHMEBWH Kapa-
€HIapHUHT HYHaauwura oau6 KedHlKH MyMKHH) 6ab3u Oup
JUraHINapHy NapyajaHduiy €KW XaBo KHUCJOpoAH OuJaH
OKCHIJIaHHUIM €KH KOMINIEKC XOCHJ KHJAYyBYHJADP, MOAH-
(ocatiapHu THAPOIH3H Ba X. K. Jiap GYAMLIM MYMKHH.

4.5. llaptan GapxkapopJiuK KoHCTaHTajgapu

Pean wapourtnapaa- KoopaMHaUHOH GUPHKMaJapHHHT
XOCHJ OYJHMIL peaKiHMsACH KyAa XaM KaMaaH-Kam XoJJlapia
(4.1) cxema 6Vituua.#ynanann. Byura ca6a6 Mapkasuit HOH
M éku L awrangnunr pH ra xamaa sputva Tapkubura
GOFIMKANTH Ty al/n 3pHTMaLa XKyna Ky Xuaiary wakaiap-
HH MaBXyn Oyaumiuaup. Kynruna auwrangnap (Kydcu3s
KHCJIOTa aHUOHJapK, aMiHaap Ba X. K.) MPOTOHra MOUMJJINTH
aH4da Kyudau 6yaub, spuTMana NpPOTOHJAAHUILIH MYMKHH:

L? 4mH*=H,L" 2

By peakuusinap natuxkacuna Jgurang L* Hunr myso3anat
KOHUeHTpauHsicu KaMasiav. AHHn 6up BakTaa, MeTasl
HOHHHHHT CUADPONH3UHH OJAHEHM OJHLI YUYH KYMHHYA KUCI0Ta-
A MyXuT 3apyp Gyaaau. Pean wapouTaa HPOTOHAAHTaAH
sappaua HL, H;L Ba x.k. sap xam aurana cudarnia
KAPHILKILKY MYyMKHH:

M+HL=MHL
By ymymuii KYpuHHUIHM MypaKKaGaailuTHpanH.
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Acocuit KoMnoHeHT1ap GuaaH Gupra spuT™Mara KUpUTHAraH
6up Kartop JauraHgnap, macanas, 6ydep apasauiMa KoMmmo-
HeHTJlapH XaMm OyJauiln MyMmMKuH. bByHaa#i cucremanapiaa
KOHKYPDeHUHWSITAHYBUH MyB0O3aHaT BYXyAra Keja-
AM, €KW TYpAH JAuUTaHAgap GuJaaH KomMBOJjaekcaap
Xocua KuJanau, 6ynu xam ybTubopra oauil Kepak 6yaaau.
OpuTMaLa Kynm COHAArM MyBo3aHaTHM Xucobra oJuil,
MaTeMaTHK annapaTHd KYyJJtallHd aH4ya Mypakkabaalu-
THpaau Ba ojaTtia IXM Hu KyanaiHu Tanad Kujaalu.

Arap, macasnaH, aMMHakJIH HUKeJb HHTPAT 3PUTMACHTa
OQATA (H2¥™) Hu cyBaum 3puTMacH Kyuwwica, y Xodjla
yJAapHUHT SHI O4AHH OUPHKHLI CXeMACHHH Kylilary TeHrnama
Oyitnua Kapall MYMKHH.

Ni(NH;)2t 4+ HoY?~ =NiY* 4 2NH; +4NH; (4.15)

By cxemaHu siHa UyKyppoK KapaJca, 3puTMana aMMHaKJIH
KOMILIEKC Ba JIMTaHAJapHUHT OOCKH4WIH MYBO3aHATHHH
XHcobra oauul Kepak 6Vaanu. Aty xonaa 6utra (4.15) Tenr-
JlaMa ypHHra siHa 6up HeuTacu nafino 6ynanu:

Ni(NH3) 2+ 4+ HoY2™ =NiYo+2NH; +3NH,
Ni(NHa)$* + HyYo=NiY?~ 4 2NH;" 4 2NH,

NiNHE+t +HY3~ =NiY?>~ +NH; -
Ni(NH3)3" +Y*~=NiY?>~ 46NH; "

Aiiny Baktaa xap 6up xoaaTHu xucobra o046, KMMEBHI
peakiust Ba Matepuan 6asaHcH TeHrjaaManapuHu é3ub cyHrpa
CHCTeMaHH KyN HOMabAyMJH TeHr1ama OuJaH euunalu. by
Kyla KHiuH Ba Mallakkataud 6Yad6 Xap A0MM XaM 3apyp
6yaaBepmaiinu. .

Kynruna ananntuk Kumé Macasanapina KhMEBHI MyBo3a-
HAaTHU Mypakka6 #yianap Ouian xucobaail waprt 3mac.
Kynunua cdakar 6upruna aurang 6uiaHruHa KOOpAHHAUHOH
OHpHKMa KOHUEHTPAUHACHHH €KY KaHdaiaup KOHIeHTPaLus
AuFUHAMCHHE XucoOuaw Kepak Gyaaau. Bynaait xucobaati-
dap I'. llIBapueH6ax TOMOHUAAH KHPHTHJATAH, CHPT A aH EKH
uaprau GapKapopaHK KOHCTaHTacu €paamuia
OCOHFWHa Oaxapusaiu. AfiHW X0J4a HUKeJHH 3THJeHIUa-
MHHTETpaauUeTaT KOMIJIEKCH aMMHaKIM MYXUTAa KyHHAaru
KypuHuiura sra 6yaamau.

| [NiY2~]

Pt = N T i
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yupa [Ni**]" Ba [Y'7] nap Ni*t Ba Y'™ Ba Gornanmaran
NiY?™ xamaa spuTmana 6yaran 6owKa WakAaap MyBo3aHaT
KOHUeHTpaLuus HHFUHAUIADUAUD.

Opurmagarn Ni*t6unan 6ornaumaran NiY?F uu mysosa-
HAT KOHLEHTpalUsiylapH HHFUHAMCH allHU BakTiaa TeHr OyJaaiu:

[Ni?+]’= [Ni**] + [NiNHﬁ“L] 4+ [Ni(NH3)31] +...+ [Ni(NH3)3 7] (4.17)
Teurnama (4.17) uu [Ni*1] ra 6yaamus:
N2+ ]" | [NINH2T)

NEF] T INPF]
Ni(NHz)Zt+ Ni(NHz)2+
{Ni(NH;);5 [Ni(NH3z)g™ ] (4.18)
IN#t] [NiZt]
AMMoO
Ni(NH3)2+
_LL(__J_)"_J =B, [NH;]" (4.19)-

[N#+)

Teurnama (4.19) uu (4.18) ra kViinaca

C[N#t) 2y e
INE+] =148, [NHa] +8, [NH3]“T +. .. +84 [NHs}“" =a \ynp, (4-20)
I

& ning, KaTTAMHrH €KM yMyMHH 11akida, Kywmumua
peakuust KospdbHUHEeHTH éKH au-Ko3Ppuumenr
pefinnann. Arap kyuiumua peakiust HyK OyJica, y Xodada

[L] =0Ba [M]' = [M] 6ynaamu.

Xyaau iytra yxiaiin npotol 6uaan GHPUKYBUH JIUTAHIAHH
KyuiiMua peakitus KosdouineHtn Tonuaaau. Y*'~ wmonaap-
HHHT MYBO33HaT KOHUEHTpalUsi HUFUHIMCH SibHH KOMILIeKC
NiY’~ ra 6oraanmaran 3appaua Kyiuaarura TeHr 6y.1auu:

[V ] = [Y'7] 4 [HY* "] = [HoY* 7] + [HsY 7] + [H.Y]

Aitnu karraaukun [Y*7] ra 6yacax:

4—q1 3 — 2 - ;
[Y4_] —14 [HZ_ ] + [H?“Y— ] [H34Y_ ] [”fz] (4.21)
(Y"1 L [Y'7] ' -l (Y'~71

Teurnama (4.21) HuHr VHI TOMOHHMHHU KHCJIOTA HOHJAHHUI
KOHCTAHTaCcH Ba BOJOPOA HOHJAPHHHHI MYBO3aHAT KOH-
LeHTpauuscy Guaan vpoaaall MyMKHH:

1y3— 2 -
M =‘J‘}ﬂ §*H2Y l=~}{1l Ba X0Ka30
Y* ] K, el K;3K4
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Aillun kaTTanukaapHu (4.21) TeHraamara Ky#cak JHraHa
KyuiumMua peakuus Ko3(pPUUHEHTHHU TONaMU3:

ey L0 N U B O 0 0 SO L3 00 A
[Y4_] = Ki + KiKe ' KoKGKy + KiK:K;3K, Ty (1Y) (4.22)
(4.20) Ba (4.22) udonanapuu (4.16) ra Kyamus:

ﬁ INiY2™] B niv2—
NIy~ NP Je i, (Y oy ey @ NNy

(4.23)

(4.23) Huc6aTAapHH WapTad 6apKapopJuK KOHCTAHT By
HU B, o KOHLEHTPALHOH Ba KylIiuMua peakuuss Ko3pduuu-

eHTH OuaaH GOFNalMH3.

Kafin wuaudran pH Ba Kywwnmua JHraHaHun JOHUMHA
KOHLeHTpauusicH, aiiHi Baktaa NHjz wapran 6apkapopauk
KOHCTaHTaCH MOMMHUI KuilMaTra sra XxucobsaHaiu.

Kyuiumua peakuuss koadduuneHTH KaHya Karta OyJjca
WapTaM MyBO3aHAT KOHCTaHTa UIYHYa KHUHK 6ynanu, Ba
6uHo6apuH, aiiny wapoutaa, NiY’™ KOHUEHTPaLMSCH WyHUa
KHUYHUK OVaaau.

lapran 6apkapopauk KOHCTaHTa amaljlia KaTTa axaMu- -
ATra 3ra, YyHKM Kala KuauHran pH Ba kyuwiuMua auraun
peakuusicuaa yaap Aoumuii 6yaub, ynap OGuaaH GoliKa
Xucobnawnap Kabu OfAHA MyBO3aHAT KOHCTAHTH xucoé.nam-
Aa Qoligananull MYMKHH.

Hly 6Gunan Oupra I1uapTiu KOHCTaHTaHM XucobJialipas
¢dolpanaHUlUr yuyH aH4a MexXHAaT Talab KMIMHAAH, UYHKH
KyuuMua peakius KosbduUUeHTHHY oNAMHLaH XHcobaall Ba
KaaBajara KHPHUTHIL MYMKHH.

4.6. dpuTMana KOMILIEKC XOCHJ GYIHIL peaKitus Te3JiMKJAapH

PeareHT KOHUeHTpaLUUsCH, XapoparT, 3PUTYBUH Ba CHCTeMa-
HH MYCTaKHJ/1 Xoccacura 60FIUKAUTHra Kapab KoMilaeKe X0CHd
O6yauul Te3qUrH XKyda XaMm KeHI opadukiaa yarapann. Kyn-
YHAHK aHOPTAaHHUK Ba OPraHHK JuraHajlap OW/1aH KOMIIEKC-
Jap XoCHJa OYJuil peaKUMsiCH Ba AMCCOLMJIAHHILI Kyda Xam
Te3 6opaau. bynapno6Guab komMnaekcsaap neb aranaiu.
Bynpaii komniekcra wmuc Tysnapu OniaH  aMMHAKHHHT
apaJjaluvilKHAan OCOHJHKYA XOCHJ KHJAMHAAUraH MHC Terpa-
mun Cu(NHs)#* mucon 6yaa onaam, ysra Kucsiota Kyuinica
Te3lda napyanaHaji.
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HMuku cepa xyna xam cekut OUpUKaAMraH €KW yMyMaH
TabCHUpJaHMalauran Komijaekc OUpHKMalap HHepPT KOMI-
nekcaap ne6 atananu. Macanau, Co(NN3)dt, Fe(CN)2™ Ba
6olIKaaap HHePT KoMnJekcaap Xxucobaanand. bynap xartrto
KyuJiH KHCJA0TaJ du 3pHTMaaa XxaM napuanaumaian. Kommiekce-
AapHu Gekapop Ba uHepTra GYyJMWI WAapTAHAUP, UyHKH Oy
rpynna ypracuaa KaTbuil Janauajiap OuiaH uerapa KYHuWL
MyMKHH 3Mac.

Tay6e 6y#nua 0,1 M spuTmaza HWTHPOK 3TaéTraH
peakuusi yi xapopaTtuaa | MUHYT HUKHJa TyraJgajgaHca, 6ekapop
KoMmmiekc 6upukma aefinnanu. AMMo 6yHaail KpuTepuit KyHuil
UXTHEPHH GYub KoJalu.

Auanusuy oaub Gopullia CeKHHJAHK OWIAaH KOMILIEKC
XOCHJ OYJAHIIKM KYNUWIAWK X0J4a YHYa (oiaalu 3Mac, YyHKH
aHa/¥3 BaKTHHM 4y3aan KM MypaKkabjaaHuIUra oJuO
Kenaid. AMMo pyxuu uykrupuwiga Fe(CN)§~ nu uuept
6yauH WKobuil akT xucobaaHaal, YYHKH peppouHaHHIHH
napuanamail 4yKMa Xocua 6Yauuira ojaub KesnaiH.

Peakiiusi Te3JMrura XapopaTHHHT Tabcupu Appennyc
Tenraamacu opkaau Gepunann: k=AT""R" Gyuna k - res-

JJUK KOHCTAHTAacCH. E — AKTHBJALITHPHI 3HEPrUscCH.
XapopaTHHHT opTHILM GHJIaH KOMILJIEKC XOCHJ OYJiuLl
Te3Juru XxaM Kydadiu.

CaBoaanap

1. KoopauHauuon 6upukma ML, yuyn 6apKapopink KoHCTaHTa Hdoaa-
CHHH 63HHI. ¥ XapoparT, KOMILIeKC GHPHKMA KOHLeHTPaUHACH Ba 3pHTMA HOH
KyuHra 6oFAMK Gyaaaumu?

2. Kaiicu 3puTMala HUKeJb HOHJIAPH KOHUEHTPAUMACH KYNpOK Ba
KaHCHHHCHAA KaMPOK:

a) 0,1 M NiSOs; 6) 0,1 M [Ni(NH3)6]SOs; 8) 0,1 M [Ni(NH3)e] SOqt1ut
I moab/a NHjzrytran sputmacnna?

3. Uyxkmanapuu 3puil peakuusiiapu 6yHuHua 3pHTManarH MyBO3aHaT.
KoncTantacuuu xucobaail popMyaatapun Keatupub unkapuur: a) AgCl
NH; na; 6) AgBr Nay$,0;; ) Ag JKCN aa; r) Ag:CrOs NHj aa; n)
Ni(OH)s NH3aa; e) HgS Klaa; %) AgsPOs; NHzaa; 3) Zn(OH)z NaOH na.

4. Bupukuil peakudsiiap AYHaNulliK Y3rapaauMu, Xucobaaln iyau Guaan
KYpCaTHHT:

a) 0,1 M Cd(NO;)zBa 0,5 M NHiuu 1,0 M KCN nwrupokuna;

6) 0,1 M Zn(NO;3)yBa 0,5 M NayCoOynu 1,0 M KCN umtupokuia,
B) 0,1 M CuSOyBa 0,1 M NagCeO4nu I'0 M NHj;umrupokuaa,

r) 0, M NiSOsBa 0,2 M Na;Sun 1,0 M NH; uiuTupokuaa;

a) 0,1 M AlIClzBa 0,1 M NazPOsnu {,0 M KF nwtupokuaa;

e) 0,1 M BiClzsa 0,3 M KCluu 1,0 M KI utuTHpokuaa;

5. Huma yuyn HgS xouueHTpsaaHras XJopHA Ba HUTpaT KucjoTala
SpuMaiiaM, JeKHH 3ap CyBHAA AXIUH SPHAAH? .
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A Macaaaaap

1. Tapku6uaa 0,1 moab Cd(NOs)2Ba 2 monb KI 6yaran
I a1 spurmagary Cd** voHmapH KOHUEHTPALHSICHHH XHCOO-
JIaHr. \

o 2—
Kypcaruiran waponraa Cd®* uonnapuuunr xaxmu amasnga CdJi
KOMILIEKC HOHJIapura Gorsanany. By komniekcHu Xxocua 6§anin MyBosaHaTH,

Cd2* 4]~ = CdJ3~
6apkapop/uK KoHcTaHTacd OuaaH XxapakTepJaHajiu:
[CdJ?—)

g = =126 10°
CdJﬁ [Cd2+ [J'}4

p

Jluraua aHua oprtukda 6yaraHia Ba 6apKapopJMK KOHCTaHTa eTapJiu
mukaopaa Karra 6yuaca, [CdI3™ [=Crq+=0,1 Moan/a,
S =C%’ _40(():d2+=2—4-0,1=1,6 MOJb/1-0e6 Kaby/ KHARII MYMKHH.

Kagmuitiu akBa-noH MyBO3aHaT KOHLUEHTPALUMACHHU Kyluaaru gopmyna
6yiinua xucobaaidaunap.

0
‘et .01
(c?—4c°Cd2+)4 1,26.108. (1,6)*

[Cd2+] = =1,21-10"8 monn/a.

ﬁCde“
Cd(NOQ;); sputmacura KI kymuw 6unan  Cd®T konuewtpauusicu
0,1 M pan 1,21-1078 moab/a ra KaMasiiu. -

2. Cumob6 (11) cyantdun HgSHu spyBuaniauruuu (Moab/n)
1 HBr na XHCOGIaHT.

IpHwl peakuHs TeHlJamacura GuHoaH
HgS +2H' 4+ 4Br~ = HgB%~ +H,S

MyBoaa HAT KOHCTAHTACHHH TONMaMHu3:

[HeBr2~™) [H:S] (7] [Hgt] ° HesPugad-

[H*] [(Br—]*  [$?7] [HgT) Kig
-—52 21
_ 1610710108 o i—ie

2,5.10—%0

MyB03aHaT KOHUEHTPAlKsiHK MyBO3aHaT KOHCTaHTa nojacura KysiMu3:
2

K= S ~=64.107"
(1—2x)°(1 —4x)
K HH KHIMaTH Kyaa xaM KHUHK, Wy cab6aban | —2x= | Ba | —4x~ | Moab/a

6ynann. byunan, x*=6,4-10"'2 Ba x=2,53- 10~ ¢ Mos1b/2 ra Teur 6y1anu.
3. I M [Zn(NH3)4] (ClO4)2 HH 60CKHUYIH AHCCOLHIAHH-
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IHAAH XOCHA OyJrad MaxCyJOTHHHI MYBO3aHAT KOHLEHTpa-
UHACHHH XHCOOJaHT.

Cysan sputmana [Zn(NH;)s] (ClOs)2 amanaa Zn(NH3)3+ Ba ClOg
Jgapra TyJa AMCCOLHJaHaaH, ury-cababau

¢ Zn(NH3)3+=C_|Z"(NH3)4(C104)2= Imons/a;
0 .00 —
cc]o4_~2c [Zn(NH;).(Clo.)z—zMo’“’/“

Kommaeke non Zn(NHg)i+ 6ocKuu 6uan ANCCOLUAHAH, xHcoBaall yuyH
PYXHUHI aMMHAKIH KOMIIEKCHHHHT 6aPKapopaHK KOHCTaHTacHaaH pohnana-
HaMu3:

p— LZnINHD®] | oo e g (N3 T e

Tzt NHg T T et by NeyR
Zn(NHa)2 Zn(NHa)i™*

By= (20 (VH)7 =2,69-10% ﬁ4=—[—Li)’4‘*]=5’0"08;

[Zn?t] [NH;)? {Zn®T] [NHj)

Yura 3appaya MoJsp yaAylWd HPOLACHHU KHPHTAMH3, SIBHHD O 7,3+;

a . P A Ba o .
Zn(NH)?+ " 7 Za(NHy2 " 7 Zn(NHa)2 T Zo(NH,)2t

’
Hounap MyBo3anaTHHH KYPHO UNKHIL BaKTHAA

1, B8, [NHs] B, [NH;)?
%202+ =D F znnmy?t D %zanmyt D

= By N o * By
Zn(NH,)3* D a OLZn(NH,)f+ D
6yHaaH
D=1+ [NHy] +B2 [NH5]*+ By [NHa]*+ B4 [NH,]*

Xap Oup 3appauanHHr MOJAP yAYyUIMHM  XHcoGuall  yuyH, didHu
sputmagarn NH; MyBosanaT KoHUeHTpPaUMACHHH Ouanw  WapT. Yuu
Xxucobnalila KeTMa-KeTJiHK, SKWHHJAAWHWAaH oiaasaHaMus. Bupuaun
AKHHAAUIHIAE XOCHA OYIHLI MYBO3aHAT KOHCTAHTACH HMFHHAHCHIA 4COCaa-
1h6, NHjzMyso3anaT KOHULEHTPAUMACHHH XHCOBJIANMH3:

Zn?t 4 NHa == Zn(NH;)2+

. x l—x

| —x= ! Moab/n Hn 3bTHGOPTA OJIMHCA,

5 1 S5
x= e = \/7,8-}0_12 =6,0-10"° moan /.
50-107.4% ’

Hemak, [NH;3]=4(6,0-107%) =2,4.10~ 2 mosnn/a Ba D=262,0 6yaanu..
Yinan a gpe1/262,0=3 8210~
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% 20 (NHay =3,65/262,0= 1,39 10~%;
& 70 (NHy) 3+ = 15,5/262,0==5,92-10"%
% Zn(NHy1+=76.0/262.0=2.90- 10",
£ @ Zn(NH 3= 165,9/262,0=6,33- 10",
NH3 69iinua Tekuwrnpuin (KouTpoa) GataHCHHH Ty3aMH3:
Komnaekc Zn(NH3)%" ra kupaau: 6,33 10~'.1.4=2,532 mMob/J.
Komnaeke Zn(NH3)3" ra kupanu: 2,907'-1-3=0,870 moab/a. -

Komnaeke Zn(NH3)3% ra kupaau: 5,92.102-1-2=0,118 Moan/a.
Komineke Zn(NH3¥2* ra kupaau: 1,39.1072.1.1=0,014 moas/..

Xammacu 6ynn6 komnaekcra 3,534 moabn/a NHj 6npukkan Gyaaau.

Buno6apus, Gornaumaran ammuak 4,000—3,534=0,466 moab/a aup.
Aitnn NH3Hu MyBo3aHAT KOHUEHTPaUUsICH Xuco6a Gepuiranaat cesnnapJn
hapaxana (2,4-1072 moab/a) dapkaananu. Macananu, KefHHIH éunuIAa,
H3UHANKK OHIal AKHHAQWHIW yCyad 6YHMYa TONWHPUK Ba XHcobaalu OuiaH
Tonuaral Kuiimariap 6up-6upura yxmwacuu. Tomuupukia NHz;=0,1 moas/n
6yacuH. AldHH aMMHUaKHUHr KoHUeHTpauusicuaa D=055,785, a zpe+ =1,79-
. 10—5. a Zn(Nl{3)2+=2v73' 10"‘, o Zn(NH3)§+=4~82' 10“3, o Zn(NH3)§+ =0,099,
@ (NH;)2+=0,896 6yaanu.

oMnaeKcra 60FJaHTaH NHsz «koHUeHTpauuscu,
(0,896-1,4)4 (0,099-1,3) 4 (0,005- 1 -2)=3,891 MOJb/J HH TALIKHI KHAALH,
NHj Huur mysosanat koHueHTpauusich sca 4,000—3,891=0,109 moab/n ra
TeHr, amajapna, Oy Xucobaautiap Oepwirad Ba aHHKAAHTAH JHTaH[
KoHueHTtpaunsaapu 0,1 moab/ara TyrFpu Kenaau. KeAuHFM SAKHHAALWHLI
Kuitmatuinau doitnanauub 1 M [Zn(NH;z)4] (ClO4) 2un 6apua 3appavanapu-
HUHI MYBO3aHAT KOHUEHTPAUMSCHHU aHMKAAHAMHU3:

[NH3] =1,09-107" moab/a;

(Z0*F] = o+ Sz Nrgy g (crog= 1> 791075 1=1,79-1075 moa/a.

24 0
(Zn(NHa) " = N2+ € 120 (NHa) ] (€100, =
2,73.10~4.1=2,73-10~* moab/a.

2 0
[Zn(NH3)3* ] = Zn(NHy)2+ € [Z0(NH)| (€100 =
4,82.1073.1==4,82.1073 moab/ 1.
\ 2 0 .
(Zn(NHDFT ) =a Gy o lzn i) @00, =0.099+ 1 =0,099 Mons/a.

[Zn(NH3)2 %] =a 2t Zn(NHo] €10y, =0896 1 =0,896 Monb/1.

Arap JuraHi KOHUEHTPAUHSACH MapKa3xit HOH KOHLEHTpaUMACHIaH aH4a
OpTHO KeTca, y XOJiAad, MYBO3aHAT KOHLEHTPalHsi Ba JMTAHAHHHT YMyMu#
KOHUeHTpaUuHanapy 6up-6upura skKHH 6yau6 Kojaau, wy caGabiu skuHIau-
THPHIL yCyaura aXTHEX KosaMaiau. Byunait sakraa, B nunr ¢opmynacura
JIMFAHAHHHT YMYMUH KOHUEHTPAUHACH KYHHIaAH.

4. Tapku6uma 0,1 moap/a Ag(NHs)z Ba 0,5 moan/a NH; 6yaran
3PHTMajard KOMILIEKC XOCHJ KHJYyBYH HOH KOHUEHTPALHSICHHH XHCOGJMaH.
XKaso6: 2,36- 1078 monb/a.
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5. Tapku6uga 0,01 moan/a Hg(NOs)s Ba 0,08 mons/a Kl 6yaran
sputmanarn Hg?™ konuentpanuscuuy xucobaanr:
XKaso6: 5,78-10~% moan/a.

6. Tapku6una 0,02 moan/a Cd(NOs)2 Ba | moab/n NHj 6yaran
sputmanarn Cd?* kouuentpauuscunn XucobJaaHr.

7. 0,2 M NiSOsra Tenr xaxmaa 2 M NHikyuwuaan. Arap 3purmana
ni(NHs)3 komnaekc nonnapu xocun 6yaran 6yaca, Ni** konuentpauuscy-
HU XucoOBJiaHr.

JKaso6: 2,62-1078 moan/a.

8. | antp sputma rapkubuna 0,1 mceas CuSOsBa 2,4 moab NHj60p.
Arap Cu(NH3)}* komnaekc mon xocua 6yaran ne6 ojuHca, 3pHUTMAanar
Cit* uoHJAp KOHUEHTPAUMSACHHH XHCOBJaHT.

Xaso6: 5,83-107 % monn/a.

9. Tapkubuga 0,05 moab/n Hg(NOs): Ba 0,4 moab/a 6yaran
sputManarn Hg?* KonueHTpauusiciuy XncobaaHr.
)Kaeo6: 1,88-107 ' monb/a.

10. 0,6 M K;Cu(CN)3 spurmacura koHuentpauusicu 0,005 moab/a
6yAryHYa UHAHHA-HOHAADPH Kymnanu. dputManarn Cu’t KoHueHTpaumuscuun
XHCOO/IaHT.

)Kaso6: 2,41-1072% monb/a.

11. Tapku6una 2596 r/a CoCl; 6yaraH spuTMara, KOHUEHTPALHACH
2,8 Monb/a1  aMMuakilaH TeHr Xa)Kmaa Kywuaau. Arap spuTMmana
Co(NH3)” T komnneke HoH xocun 6yaran ne6 XxucobaaKca, SpHTMaLard 3pKuH
Cd™* HoH KOHUENTPAUMACHHU XHCOBJIAHT. -

)aso6: 8,51-10° 8 moan/n. .

12. Komnaekc uonnapu Hg(SCN)F™ xocun 6yauur xucobura spuTMana-
ru Hg?" konuentpauusicuun 107" Monb/i1 rava KamaiTupuw yuyH | autp
5.107%m Hg(NOs)gsra kanua mukaopaa NH,SCNkjuinui kepak 6ys1aau?
XKaso6: 4,37-10~* monn/a. ,

13. Bupukmanapin 1 M NH; paru  spyBuaHauruud  xucobaaur:
a) Zn(OH)4 6) AgBrKapo6: a) 1,15 1073 moan/a; 6) 2,98 1072 moas/a.

14. Al(OH)3uu | M NaOHaaru spysuanaurudu (Moab/a) xucoGaaur.
JKaso6: 0,909 monb/a.

15. Tapku6uia 0,05 moab/a [Ag(NH;)z] C10s6yaran spurmanaru Ag™,
AgNHF, Ag(NH3)3#, NHynapuu MyBosaHaT KOHUEHTPaUHSIAPHHH XHCOG-
Jlaur,

16. Tapku6naa 0,05 moan/a Mg(NOsz)zBa 0,2 Moas/a Na;CoOs6§aran
sputmagary  Mg®t, MgC.0:, Mg(Cy04)3 ", C,0i” sapun MmyBo3aHar
KOHUeHTpalLHsIiapHHi xucobaanr, Kapo6: 1,62-10~%6,10.1073 4,37-107%
0,106 moub/a.

17. 0,1267 r FeClynn 10 ma 2 M HClaa spurninn, Fét, FeCl*, FeCly,
Cl™ WonJapuHuHr MyBo3aHaT KOHUeRTpalusadapuiu xucobaanr. KasoG:
6,20-1073; 2,90-107% 6,48-10~2% 2,04 monn/a.
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5-606

KHAHH 3PYBYAH BUPUKMAJIAPHUHT YYKHUIH BA
3PULUH

5.1. IpyBuYaHJMK KynaiTMacH )

Kuiinn  3pyBuan  Gupukma MpX, V3HMHHUHT TYiuHTaH
IPUTMACHAA TVJA AHCCOUHMaHaIn:*

Mpxq(x)=PM(3)+qX(3)

MyBo3anaT KoHCTanTacH MHKAOpUE *KUXATLaH Xapakrep/a-
HHUIH MYMKHH: '
PN
K°=_£2\'!_8L .
Amp¥q

Karttuk Gupukma aktuBiuru noumuii 6Vsanu, wy cababin
y KOHCTaHTara KUpUTHATAH GYynaau:

K”aMqu::aj’wa&:E)K" (5.2)

1y ycya Gustad ojiMHraH MyBO3aHAT KOHCTAHTA 3 PyBUYaH -
AUK KVna#Tmacu Jedinnaau Ba DK° neb Genaruianann
(MIOMNAK raBcusicu 6yiinua spyBuaHiauk kymaitma K¢ 1e6
é3unanm). »

Myxumu WyHAaKku, 3pyBUAH/HK Kymnadtmach Qakar
TYHUHTAH 9DUTMaHurHHA IMAC, GagKd 3puTMalard 4ykva —
3PHTMA CHCT@MAaCHHHHI MYB0O3aHaT XOJ1aTHHH XaM Xapakrep-
Jdainan. Altpum Bakrtiaapaa IK® kaTTaquruiy TepMOLAHHA -
MHK 3pDYyBUYAaHJHK KynaHTMacH €KM aKTHBJHUK
KynaifitTmacu ne6 xam artananu. llly Guian myBosaHat
KOHCTaHTaCk TapkuOHra HOHJAAp . KOHIEHTPAaUHUACH 3Mac,
GaJKH aKTUBJAHK KHPHILIMHU KypcaTaiu.

AKTUBIHK GusiaH YHHHT KOHUEHTpallMsl opacHiaru 6ofaa-
Ha (2.4) v xucobra oaub, (5.2) Hu Kyiumarnya €suw
MYMKHH: ~
K =afal=[M]P{X] Wiy

[M]?[X]%=3K «kaTrajiukid KOHUEeHTpJaHTaH
3PYBUAHAMK KynaiTmacu aAefiuaaan. AfiHn KHAMAT-

* CoaaataliTHPHIT yUyH HOH 3apAaH TYUIHPUG KOJAMpHATAH.
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HM HOH Kyuura OoraHKJAMrd (2.11) TeHriama opKaJju
Gepuaanu: ’

12
—0,21 (5.3)

Ig3K=I1gdK°+ AyZ2 A L —
1444

OyHiaa
Ayzi=Pz3,+qZ2 (5.4)

Hou kyunapu noara tedr 6yaca 9K Ba IK° Knp"lmamapn
Oup-6upura TYFpu Kenaau.

Mo Kyun goumuit (KoHcrant) 6yica, Tyiinurad :-)pHTMa -
uyyKMa CHCTEMACHHM Kyla XaM aHuK Xucobaawaapaa IK
KuiiMaruaan ¢olfiganaiuiin MyMkuH. TaxMuHuid XucoG.aall-
Japaa 3ca kynuuwua DK=3K° ne6 TeHrjawTHpH.IaAH Ba
xkaapaagary IK° karraaurnaal dboligasaHuaanm.

Kuitun spyBuan M,X, 6upukMaHu 3pyBUaHJAHK KYnaATMa-
CH YHHHT 3pyBuaHauru 6uaad ofanid Hucbataapaa Gornanrat
6yaaau. Tyiiunran sputma (5.1) 6Vitnua M X, Gupukmanu
3pYBUAHAMUTH S MOJB/J HU TaliKua 3Taau Ba Oy 3puTMajary
HOHJIAP KOHIEHTPAILUSACH TeHT 6y.nazm [M]=pS Ba [X]—qS
By kuiimaTnu 3pyBuaHanK KynaiiTma wudoapacura KysiMH3.
bynaa 9K°=3K 1e6 onamns:

K= [pS}*[4S]*=p°q’S**+* (5.5)

+
Byuaan S= ’ &E 6V.aaan. (5.6)
P q

(5.5) Ba (5.6) Tenrsaamagaap spysuanank Gyiinua DKuu, Ba
akcutua, arap 9K maniaym 6ysica, spyBUAHIHKHH XHcob6.aail
HMKOHHSITHHH Oepajiu.

Macaaan, Ag.Cs0, yuyh:

Ag75204¢—:2Ag*‘ +C20f_
o __ .2 o — . -1t
3K _aAh’J‘_dC,o‘” =3,5-10

(5.6) TeHrnama 6yiiMua 3pyBUAHJIMKHH TONHIL MYMKHH:

3 = 1n—ll
S — i’;o___—.Q,l-lO—4 MOJb/ AN

JpyBUaHJIWMK KynaiWTMara Ba OuHOGADHH KaM 3pyBuYaH
OMpHKMaNapHUHT 3pyBYEHJIMTHra HOH KYUYHHH TabCHPH
(5.3) Tenrnama opkanu GepuaaiH.

(5.4) renrsiama Gyinua xucoG/aHyBUH Ayz? KaTTaauru
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HOH/IH OHPHKMAJAPHHHT 3PHLI KapaéHu y4yH JouMo Myc6aT
6V.1anu Ba (5.3) TeHrmamara MyBopHUK Kyud opTHIUH GH/IaH
KMHAHH 3pyBUaH GUPHKMa 3pyBUaHAWCH XaMaa yHuHT DK cu

xam optub 6opanu.

Mucon tapuxkacuaa, (5.3) Tenrnama Gyiinua AgoCyO4 Hu 3pyBUaHIHK
KynaitlTMacy Ba yHAaH KeiiuH 3ca woH Kyuu 0,6 6yjaranna spyBYaHIKTHHH
xucobaaimus:

0,6'"
140672

—10
S = ‘2'10 =4,4-10"* monn/a.

Kypuuu6 typubauku, uon xkyuu 0,6 6§siran spurmana AgoCoOqtn 3pyBuaHNnK
KYnaiTMacH MOH Kyuu HOJb OGy/araHura Huc6aTaH Taxmunau Oup GUPIAHKKA,
TY3HHHT 3PYBUAHAMIH 3Ca 2 MapTalaH KynpoK opTap 3Ka.

1g3K=—10,46+(2-124-1-22)0,509 —0,2-06 |=-949;

XOoCHT KUJKMHTaH KaM 3pyBYM OUpHKMaaa HOHJAp 3apadu
KaHua KaTra 6yJ/ca, HOH Ky4yuHUHT OpTHIIH GunaH DK xam
IHyHYa Kynasiiu.

5.1.1 3pyBuaHAHK KynaiTMacH Ba 4YyKTupuwjga rudée
CTAHAAPT SHEPTHACHHHHT Y3rapuilln

ApyBUaHJUK KynaATMacH ULl KapaéHUHHUHI MyBo3aHar
KOHCTaHTacu xucobaaHaad. UykMa XocHa 6yaui KapaéHu
3pUUI XKapaéHura KapaMma-Kapluaup, Uy ca6abin, 4yKTHPHLI
KapaéHHHUHT KOHCTAHTACH 3PYBYAHJIHK KYMaHTMacH KHAMa-
THra Teckapu, sbiu 1/3K° ra teur 6yaanu.

Yykma xocua 6yauinuaa [n66¢ ctangapT 3HePrHACHHUHT
y3rapuiuu Kam 3pyBuaH OHPHKMaHHHT 3DYBUYAHJIHK KYMaiT™Ma-
cu Ouaan (2.13) rteHrnamara yxuwiaur GOFJIHKAMD:

o__ __ | °
AG°=— RTIn 3K =RTIn3K

AG°® xkarraawruud (2.14) TeHrsama opKaaud Xamia
TePMOJIHHAMHUK GUJIMPTHULATH MabiyMoTaap 6yitnua xucob-
Jall MyMKHH Ba YH/[aH KefHH 3Ca 3PyBUaH/IHK KYIIaATMaCHHH
Tonca OyJaanu: ,

o AG®
lg OK =535t
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5.1.2. Yykma xocua Gyauws wapraapu

TyAuHran 3pUTMAaHUHT TEFHILJINA RAPAKACHAATH HOHJAP AKTHBJHKJIAPH
(KOHUeHTpauMaNapu) KynaitTmacuHn yarapmMac cakaab TypHil xoccack-
HH IPYBUAHIUK KYNAWTMACH KOMAACH NeHuNanH.

DpyBYaHAMK KynafTMacu Koupacura OWHOAH HOHJAP
aKTHBJHUK (KOHLEHTpaUHMs) KynaiTMacHHU TeTHULJIK Aapaxa-
ra OUIMPUJTAHAArd KHAMAaTH aliHd XapopaTiaa »KaaBaJ/jard
IK kuiimMaTHaaH KaTTa OYAMacjauru Kepak. Arap akTHBJHK
(KOHUEHTPAallMa) HU TerHILIW fapa)kara olupraH Kyna#irMma
kuiimatu K naH opTub KeTca, y Xoa4a 4yKMa XoCH GYJHUIN
Kepak Ba 3pHTMajlard HoHJAap KoHUeHTpauusaapu IK
KHAMATHHH KaHOAaTJNaHTUPryHua Kamaiduwu kepak. Ulyndai
Kuaub, ujkma yocua 6au waptu, atnu apurmada wjrma IK
cunu madsarda bepurean 3K * Kuimarudan karra 6f§auwu
Xucobaanap IKax.

DpyBUaHJIMK KynaiTMa Kounacuaad dofiaananub, 4ykma
XOCHN OVJHUIM Ba YHM SPHIIKM XaMmla 3puTMaaa 6ouika
peakUHsIapHU AYHAIKHUI WAPOHTAAPHHU HA3aPHH XKUXATAAH
He6oTab GepHil MYMKHH 3KaH.

Bepuaran KoHueHTpauMscH, MacaaaH, Tenr xaxman 0,02 M BaCl;ea
Na;SOsapaaawrupuarania 4ykMa xocua 6yauw € 6YAMacaHIHHY O IHHIHKH
O6WIHIW MYMKHH. JpUTMajap apanallTHPUATAHAAH CYHT YHUHI CYHOJHUIH
xHcobura xap OWp HOH KOHUEHTPAUHSiCH HKKH Mapra KaMmasan Ba y

[Ba’t] =[SOi~] =0,0] monb/a Hu Tawxkna 3Tanu. Afinu kynaiTmana
1,0-1072.1,0- 10 2=10.10"* 6ynanu. By kuiimaT aaBanaa Gepuarat
3K pg,s0=1,1-10"1% conra HucGaTan anda KaTra, wy cabaGau 0,02 M

BaCly Ba NaySO, sputmanapu apanawtupuirasga BaSOg ujkmacn xocua
6ynann.

IK kouaacura 6uHoan, azap IK rapkubuea Kupys4u 6up
UOH KORYeHTpayuacu (aKTusaucu) owupuica, y x040a bowka
UOH KORYeHTpayuacu (aKkTusaueu) Kamasalu, 6a aKCuH4Q,
azap 6up uoH KonyenTpayua (aKTuBAUK) Cu Kamaica, y xo0a0a
bowrkacu opradu.

By 64p HCMAM HoOHNAPHH TabCHUpH OYAWO, KYMUHIHK
MHKAOP aHaJH3HAA YYKMAHH TYJIHK XOCH 6Y/IHIIHN Ba yJaapHH
aXpaTHIL/la aHaJUTHK KMME COXacHla KeHr MuKécaa KyJaJa-
HHJIAAH.

Harpuit okcanar kouuentpauusacu 0,2 moan/n 6yaraH sputmana Gup
HCMJIH OKcadaT HoHH AgrCyO4 uyKMa 3pyBUAH/IHIHFE TabCHP 3THILHH

xucobaaiimus. 0,2 M NayCoOy uur non Kyuu 0,6 ra TeHr. AitHu HOH KyuHLa
K pg,c,0, KuiimaTu 3,2 107! uyu Tawkun srasiu. MyBo3aHaT KOHUEHTpaUHs

* Yra tyiunran sputma 6y epra kypuamaiinu.
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OCJATHCHHU KHPHTHO, YAaDHUHT 3PYBUAHJIHK KV TalTMacK Hdoaachra KVAMu3:

[Ag+]ix [C20i7] =024 1/2x;
K= [Ag+P [C20i7] =x*(0,2+1/2x).

Jlekun, xucobaaw oaaunan x €0,2 M skauwnuruiv, 6Gunobapun
0,2+41/2x ~0,2 skaHunu 3bTuGopra osamus. IK Kougacupan:

—10
[Agt] = '2.018 =4,0-10"5 monn/a1.

0.2 M NayC,0, uintipoknaa AgeCsO4 HHHT 3PYBUARJMTH, aitHH HOH
Kydu/lan OMp HCMJH uOH Oysmaran 3pyBuaHuKka HucGaran 10 Mapra
KaMasiin.

bBup uemin voHnap Kydura Huc6aTaH, 3pyBYaHAMKKA aH4ya ce3naapiu
TabCHP KHJRUIHHH KprdTHG yTHLI MYMKUH.

OpyBUaHaHK Kynammacu KOMj1aCH alHu '-IVKyB'-IH HOHHH KOHILCHTPalUUsi
KHHMAaTH Gepuarad 6y/aca, YYKTHPYBUH HOHHHHT KOHUEHTPANMUACHHH XHCOG-
Jall UMKOHHHI Gepaiu.

Spurmana Ba®t wounapu KowueHTpalusicu Kanaai 6yaranaa Si uow
p

KoHuenTpauusicy !-10—6 Moab/a ra kamaituwunn tonaiiuk. K Kougacura
Ounoat:
- —10
Ba?') = X _LLIO 1,110 moas/a.
[SO< ] 1107
Svuu, arap [Ba®t1>1.1.10"*6yaca, y xonaa [SOi™] << 107 °%6ynap skaH.

AiiHH MHCOa GUP HCMJIH HOHJADPHM 3PYBUAHNHKKA KaH4al TabCHP 3THUIHHHK
Ata Oup MapTa AKKOJI KypCcaTANTH.

5.13 Kuitun 3pysuan GUPHKMAJAPHUHT TYJAMK AHCCOLMAAHMAraH
BAKTAArH 3PYBYAHAHK KynaidTmanapu

Arap- 03 3pyBuaH OupHKMa TYJIUK JHMCCOUMJIAHMACa,
y X0J1a 3puTMajga HoHaap OusaH GHP BAKTAA YHHHT TYJIHK
JHUCCOLMIAHMAral = MaxCyJoTH Ba KYNHHYa KaMm 3pyBYaH
MoAJa - MoJekyJacd xam Oyaaau. by acocan aHopranuk
MOHJIADHH OpraHuK peareHtsap OW/1aH OKCHXHHOJMH, AUMeE-
THATJIMOKCUM Ba X.K.) Xocua 6y/iran OGupHKMajsapu XxaMmia
KYNuuank cyiabbumiap, 6ab3u 6up rajsorensap Ba Goluka
6HpUKMaJap yuyH xapakrepau xucobaanaau. TY/AHK HOH/IaH-
MaraH Mmoaaa MA spyBuanaurd, Kyfingaru cxema G6yiuua
#yHananm:

MA(K)=MA(3)=M ++A-
6uno6apun M + Ba A— HoHJapH XaM KaTTHK (asa OunaH
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MyBosaHaTaa 6ynaau. Ajfiin cxemara OGHHOAH Sy, HH
3pYBYAHJHTH

Sma= [MA] + [M+] = [MA] + [A-]

E6KH .
3K
Sua= [MA] +2 [MA] +— ra (5.7)

TeHr 6yJnanH.
Arap Bms— MA Hu 6Gapkapopauk KoHCcTaHTacH 6yJca,
y XoJa4a

[MA] =B ua [M+] [A-] =B urIK ma (5.8)

By Huc6atHu (5.7) ra kyitu6, KylinaaraHn XoCHJI KHAaMHU3!

3K
Sua=p mOK MA‘f‘“[‘A‘A% =

IK
=BM,\3KMA+-iﬁ (5.9)
(5.9) TeHrnama Tyn1a voHNaHMaran MA GupukMa 3pyBUYaHJH-
ru IK yy, KYialiTMacuaan KA4nK 6YIMacauruiu KypcataiH.
Opurmana GUP HCMJAH HOH KOHLEHTPAUHSCHHHHI OUIHILIH
OuaH MA GupUKMACHHWUHT 3pyBYaHAnrH, Oy KaTTa/MKKa
XyARH Kyiid derapa kabu uutugaaad. Macanan, AgCI Huur
KyHH SPYBUAHJHK UYerapacu:

S agcr =B agcrdK pgar=1,1-10*1,8-10""=
=2,0-10"7 moab/.a.

HH TalUKWJI KHJalH.

Kyunu kucaoragan xocusn 6yaran KuituH spyBuaH Ou-
PHKMAHWHT TYfiHHraH 3puTMajard AWccolUaaHMai KoJrai
MOJIeKyJla KOMUEHTpalMsiCH, oJaTiAa YHYa KaTta G6yamad,
Ganku OHDUKMAHUHT ymyMuil 3pyBuanaurn 2—3 % nan
opTMaliau. AMMO opraHuk 4YYKTHpyBuM Ba 6ah3u Gup GotnKka
Moadasnap OunaH GepraH GHPHKManap 3PYBUAHJIHUTH UYKTH-
pyBY¥ MHMKAOPH YHUYa opTHKYa Oy/mMaca XaM, 3DyBUAHJIHUTH
despJH Xap A0MM YHH JHCCOUMJAHMAaraH MOJeKy/na KOH-
LEeHTPaUHACH OPKaJlH aHWUKJAHAIH.

Mabaymkn, Fe*T uu  8-okcuxunonun 6unaH  KHHHH
spyBuaH Gupukmacuuuur ( FelLs, 6ynna L — 8-0KCHXHHOIMH
annonu IK=3,1-10* Ba Fel3un 6apkapop/iMK KOHCTAHTaCH
8,0-10% uu tawkua staau... bynnaun (5.8) tenrnama 6yiuua
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[FeL;] =3,1-107*.8,0-10%=2,5-107 monb/a. Bunobapun,
Xap KaHpa# tyiuuran sputmaga IK g, =3,1-107* 6y.uca
xaM S, >25-1077 moab/a 6yaaau.

5.2. lllapTan apyBYaHAHK KynaiTmacu

KuituH spyBuan GUpHKMa HOHJapH TYpJIH peaxuumapﬂa
HINTHPOK 3Taaurad 6ygaca, amanna KyJajnail Kynuhqa M
pakkabaawaau. Kyucus xuciora anno&mafn (PO, COs_
Ba X.K.) Ba GMp KaTop KaTHOHJap AP+ Cu’* Ba
X. K.} KHCJOTa -— acocau OGUpHKHIL peaKuuﬂcura KHPHLIHILH
MyMKHH. ByHia kaTHOH1ap pUTMajary aHHoH €Ku Juraninap
Ounan OHPUKHO KOODAMHALMOH GHPHKMA XOCHJ KHJHLLIH,
3pUTMaja KHHHH 3pyBUYaH OHPHKMA TYJIUK AMCCOLUTAaHMACIHH-
ru MyMmkuH. byupa#t kapaénnap Hatukacuma (6.5) kypu-
HHilAary MOHJAap KOHUEHTpaUUsaapH 6ujaH Ty3 3pyBUAHJNIH
opacuaard oiauii 6ornanuwaap Oy3uaanu.

Bynnait cucrema MyBo3aHaTuHM XucoGaaliia urapTJu
3pyBUaHJAHK Kynaitmacu IK gaH doitnananca xam
6ynanu.

Ulaptan spysuanauk kynaiitma ae6. spurmaga tapkub Tonras kam
3pyBuH GupHKMaHHHT Gapya KaTHOHAAD KOHUEHTPAUUANAPH HHFUHIAHCH
aiinn Gupukmanaru 6apya aHuoH GOPMYNANaAPUHUHT HOHAAD KOHUEHTPa-
uuacy inFuHanaapu Kynaitmacura teur. [y Gunan Gupra MoH KOHUEHT-
paumnsi yHHUHT CTEXHOMETPHK KoahuuuenTHra TeHr GyaullM Kepak.

Ulaptan K’ yHUHT XxaKuKuil nucGaTaapu GuaaH GoraaH-
ras

AK'=3Kama, (5.10)

6yHaa, & — KospduuueHTH (KM KYLIMMUa peaKlUusa Koshdu-
LHEHTH) KOMMJEKC Iak/Aa peaKLHs KOSCD(I.)HLLHQHTHHH
XHcobGiawiaa KaHaail yarapran O6yaca, wyHaai ycysa GujaH
Xxucobsnaul MyMKuH GyJras.

AMMoO, roMoreH cucTemMa peakuHs HYHAJMLINAA peareHT
KOHUEHTpauusJlapH HUFUHOHCH Xap BakT JOUMHH OYya1ub
KOJlaiH Ba KYWIMMYa peakUus HyHaJWlMAa YYyKMa 3pyByaH-
JIMTH oOllica, sAbHH 3IPUraH MOAJA YMYMHH KOHUEHTpauus
HAFHHAMCHHY olMpca, y Xoaa Xucobaall aHya MypaKKaéﬂa—
Hmaju.

Bynunr cababnapuaan Gupu, abHu (5.5) TeHI1aMaHH Xap
XHJ XHcoGaaw Hisapura GeBoCHTa KyaJallHu KHAHH X0Jra
KeJITHPHII, KHAHH 3pyBYaH GHPHKMA MOHJNApHHH CyB OuJjaH
¥3apo NpOTONOTHK TabCHPJAHHILH XHCOBAAHAIH.

Macanan, CaCO; nu 3pyBuUaH/HK Kynal#TMackHi Xucobaallia, KaMmuaa
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HKKH KapaéHHu Xucobra oganll Kepak.
CaCOyk)= Ca’* 4 COj~
CO3~y3HOH=HCO5 +OH~

Ca’* youuun cyB 6unaH NPOTOAHTHK TABCHPAAHHILA YHUA KYR GYaMaian
Ba yHH 3bTuGopra oaMaca xam 6yaaau. Wyura yxwaw HCO; cys Guaau
NPOTONHTHK GHPHKHILI XaM 3bTHGOPra OAHHALH. S¢aco, HHHF 3pYBYaHIHTH

Scaco,= [Ca’*] = [CO3~] + [HCO5 )
ra TeHr 6ynaau:
Bupok 3K c,co,= [Ca’t P, uynkn [Ca’t]=[COF™].
(5.11) peaknusiHuur MyBo3aHaT KoHctautacH 2,1-107* ra TeHrAUrH warapu
KypcaTuiaran 3au. C)/lea CaCOj3 uu 3pyBYaHAMTH XKyAa 03 GynraHjaurua
ca6abau (1,15-10=% mosnb/n) (5.11) xkapaéngarn wuoHAap MyBo3aHaT

KoHuenTpauuacH (3.25) TteHrsama G6yiiuua kBaapat TeHriama dopmyaacu
6unaH eunnaiu:

[OH~]} = [HCO; | = —1,05- 104

+ \/(—|,05-10—4)2+2,1-10—4-1,15-10—4=8,2-10—5 MOJIb/ 1.
bynaan i
[CO}" | =S— [HCOy | =1,15-10"% —8,2-107°3,3-10 ' mouin/a1.
CaCOj HHHT 3pyBUAHANK KYNaHTMacCH:
Kc,uco, = [Ca?+] [COZ™] =1,15-10"4.3,3-1075=3,80- 10~°

ra Teur 6yaanu.

Aitiu GepunraH kuiimat Guaan xarro DK Gunau (5.10) Gornuk Oyarau
waptau 3pysuanauk kynafitma (CaCOsz) 3K’ Hu xam xncobsaul MyMKHH.
Kap6ohat uoHuHHHT a-KO3pduumentn (4.22) TeHrnama 6unan xucobaaHaau. -

(H*)  qnt?

(5.12)
K. K, K2

@ coz- =1+

Yuaa K, Ba Ky sap HoCOjz HHHr GOCKHUAH AHCCOUHJIAHHII KOHCTAHTACH.
Byuaaun H+ Hu Tonamus:

—14 ’

[H*] :,_'.&()_?:1,22. 10~ moan/n

: 8,20-107
Ba yhu (5.12) renrnamara kyiicas:

—10 —10,2
o , =14 1,22-10 . (1,22-10 ™) - —3.54.
¢ 480.10~" ' 4,80-10~'".4,5.10~
- CaCOj; HUHT WAPTIH 3pYBYAHINK KynairTMmacw,
K'=3Ka c3-—3,80- 107°-3,54=1,35.10 "*
ra TeHr.
Y spyBuaHAHK Guaau oAfnil HucGaTaa GornaHran Oy.Jajm,
Scaco,= \/ K caco, (5.13)
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(5.13) reuraama 6yitnua CaCOz Hunr cysia 3pYyBUYANJIHLH OCOHTHHA
XHcobaanaan

Scaco,= V1,35-107% =1.16.10~* moas/a.

Tabunitku, Gy OJAHH KeJITHPU/ITAH HaTHKara TYFpH Keaau.

IK’ Hu ad3annukiaapuaan siva 6upu Oy KaTTaJAHKHHHT SHT
oaauit 1akad 6unaH pH HUHr Xap Xua KHHAMaTJaapuiard
OHPUKMAHUHT 3PYBUAHIUTHAHP. G-KOYD(HUILHEHTHHUHT aHua
Mypakkalb xucobaaitapuid Kenr pH opaauruaa osnauHaax
Ga)kapuil Ba yH1dH KaaBaa Ty3HO KeAHHTH Typau xucobaati-
jgapna ¢oinanaHuIagn.

5.3. Kuitnn 3pyBun OMPUKMAJAPHUHT IPHUIN

IpyBuaHAWK KynalTma Koujaacura GHHO4H KaM 3pYyBuM
GUPHKMANAPHHHT 3PHUI LIAPOUTHHH OeNTUAaW KHAHH 3Mac.

! BUPUKMAHM 3IPULIM, ABHH KATTHK MOALAHH 3PHTMAra YTHWIH TOKH
MOHNAD KOHLUEHTPAUMACHHM Japaxara KyTapwiran Kynawtmacu 3pys-
YaHJAWK Kynaiitmara Tenr 6yamarynua NaBoM 3TaBepaH.

IK kuiimatn Kapop Tonrauaa, rapui spHTManarH HoHJaap
6uaan uyKMa YCTHAArM AMHAMHK MYBO3aHAaT XapaKTepH
CAKJIAHCA XaM, 3PUTMAala HOHJAAD KOHILEHTPALHACHHH OPTHLIH
TYXTaian. Arap uykma GuiaH IMHHAMHK MyBo3aHaTaa GyJran
Oyunali spurTMmara, KaTHOH. GuaaH €KW aHWoH OusaaH xap
HKKaJaacH 6MaaH OGWpUKMUI XyCYCHSITHTa 3ra GVJran peareHT
KVunaca, y XoJaa TabCHpPJaHHil HATHXKACHAA KaM. 3pyBuaH
MO//a HOHJIAPHHHHT MYBO3aHAaT KOHLEHTpallUAlapH KaMasiH.
OpHTMala 3PYBUAH/IMK KYyMaATMACHHHHT KaHOAaTJIaHTHPYBYH
HOHJAAD KOHUEHTPALHSACHHH TabMHHJIAL YUYH, GHP 03 MHKIOP
MOJda UyKMadaH 3pHTMara YTHIIM Kepak. DpHIl XKapaédu
€ uyKMa TYIUK 3pHTyHYa €KMW 3PyBUEHIMK KYymadTMaHH
KaHOATJIaHTHPYBYH KOHUEHTpPalUs Kapop TONTyHYa KHCJOTa,
KOMILJIEKC XOCHJ KW/IYBYH MOIA3, OKCHAJOBUYH Ba XOKa30-
aapiaan doitpansadunaan.

5.3.1. Kyuau kucaoranap TabCHPHAA IPHTHIL

Kyunu kucinoranu Kyucusd kuciora anuonw (X) Ouaad
Ta'bLCUPNAHH LM Ky#duaaru cxema 6yinua 6opaau:
H* 4+ X~ =HX, 6yuunr uatuxkacuna sputmana X ~ aHHOH
KOHUEeHTpauuanapu kamasigu. Arap X~ KaMm 3pyBYaH Ty3
aHHOHW O6yJca, y Xo0JAa MYBO3aHATHHW VHITA CH/XKHLUH
Hatuxkacula uykma 3pHi Gownafiau. MacanaH: Kanbunii
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OKCaJiaTHH TS’/HHHFHH IPUTMUCHIATH MyBO3HHa'f'
CaC2O4-H30=CaQ++C903‘ +H20

3PUTMAra Kywin KHCJ0Ta KupuTujnuy Hatuxkacupa HCOf
HOHJAPH XOCHA OYJull XHCOOHMTa MYBO3aHaT VHITA CHIXKHHAIN:

(,204_ —-{—H+ HC.O5

KeHHHYAIHK KHCIOTA KOHLCHTPAUMACHHH OIUMpHII OHsiaH
pHUTMAa/la oKcajlaT KHCJA0Ta ModieKydacH naiao 6yaanu:

" HC,0F 4 H+ = H,C,0, )
By xapaén wnatuxkacuia Co02~ HOHJap MYBO3aHAT KOH-
LCHTPAUHACH KaMasin Ba siHTH MHKJAOpA2 KaJbLHMH OKcajsar
Mo/AacH YYKMaaaHn spuTMara yruuwin kepak. lllynnai KuauG,
KY4JH KHCJIOTA TabCHPHAA KaJblUHWiA OKCAJ4THHHI IPHLIMHH
KyHHAarH Texrgama OYyiuua KYPHIL MYMKHH:
CaC204- H;O—HI* =Ca2' +HC30|_ + H2O
CaCyOs- HoO 4 2H+ = Ca* 4 HyCoOy + 1120

Ty3Huur spyBuananru .
- S={Ca’*] . (5.14)
ra Teur 6ygaaian éxku

S=[C20%" | + [HC,0i ™| + [HsC20:]

Okca.iaT KHC/I0Ta KOHUEHTPALMACH Ba  YHHHT  GOCKHUJIH
JHCCOILMAAHULN MAXCYIOTHHY KHCJOTAHHHT HOHJIAHHIL KOH-
CTAHTACH Ba Ka/blUHH OKCAJATHH 3PYRUAHJIMK KYUAHTMaCH
6uJ1dH HdpodaaaiiMua: :
3K H+] [H+]?
S= l
+ +- KK,

[Ca?t]

Terraama (5.14)- un (5.15) ra kysmu3 Ba Oab3n OHp
COLANallITHPHILIAH KefinH, KyAHIardHid XOCH/ KHJIAMH3:

) 2
S_ <+ H_M+ [ ] ) | (5.16)
2

Macaanan, 0,1 moar HCl na spyBuanauk:

2
Se— 2.3.107% 14 0.1 | (0.1) =

54-10~° ' 56.1072.54.107°
=34.10"3 moab/a

ra TeHr.
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(4.22), (5.10) Ba (5.15) TenrnamanapHu TakKKoCJaHCa,
(5.16) TeHrnamana waau3 ocrufarn udosa CaCoOy Hu
IapTiu 3p¥BanJ1uK KYMalTMacH 3KaHJAMTHHH KpraTaIlH

yyHkH CoOi~ MOHHHHHT o -KOYDPHUUHEHTH KyHHAaru KypH-
HHLITA 3Ta
g HHA M
aczo‘g_—-l — -+ KK, (5.17)
(5.17) Tenrnamanan [H+]=0,1 6yaranna,
2
@, =142y OO _56.10°

C0%~ 541075 ' 56.10~25.4.10%

osvuHaau. Tenrnama (5.10) opkaau wapTau 3pyBYaAH/IHK
KyMnalTMaHH TONMU3:

IK'=3K (,;=2,3-107°.5,16-10°=1,19-10~5
Ba yHJla}; KelHH 3Ca Ty3 3pyBUAHJMIHHH TOMAMMU3:

S=+/3K =1/1,19-105=3,4-10~° moab/1

5.3. 2. Komnaekc xocun Gyauit xuco6ura 4ykmMaHu pawu

Komnaeke xocus 6yauur xkapaéuu kam 3pyBuaH Ou-
PUKMaJapHUHT TYHAMHraH 3pHTMajard MOHJap MyBO3aHaT
KOHLIeHTPAaUHACHHH KaMaHuLliura oiub kenaau. by sputma —
Y4yKMa CHCTeMaCHAArH MyBO3aHaTHH CHJIKHTaAM, Wy OuiaaH
6uprd uykmaHu sputuura cabab 6yaanu. Macanau, A gCl
TyiAunran spurmacura NHj HH Kyluuaca KYMYLIHUHD aMMH-
akau Kommiekcaapn AgNH3i Ba Ag(NH3)d xocua 6yaaau.
Ilynna#t kuan6 AgCl wu tyiiunran sputmacupa NH;
HIITUPOKKHAA MYBO3aHatT Xocua 6yau6, sputmana AgCltyauk
HOHAaHrau aeb xucobaaHagu:*

AgClk) =Ag++Cl—
AgCl(x) +NHz=AgNHi+Cl-
AgCl(x) +2NH;=Ag(NHy)# +Cl-

. AgCluunr NHssputmacuaaru spyBuaHiuruiu yMymMuii xo/aa
Ky#HIaruia tacaBByp 3THUI MYMKHH:

= [Ad+] + [AgNHJ] + [Ag(NHa) '] (5.18)

* dpurmana AgClTyaa auccounnanran 1e6 Xucobaanaiu.
y
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Ba
S=ICl | (5.19)

(5.18) TeHrJaMaHWHT YHT TOMOHHHH 3pYBUAHJIHK Kynai#T™MacH,
6apKapopJ/JHK KOHCTAHTAacH Ba aMMHaKJH MyBO3aHaT KOH-
LUEHTPALUACH OpKaJaHn Hpoaasanca

3K

Szm (1B, [NH3} 482 [NH312)

.

6ynanu. o
Byura (5.19) Ttenrsamanu Kyi#tu6 Ba Gup o3 (y3araptupub)
COAAaNalITHPUO, KYHHIATHHH XOCHJ KHJaMM3:

S==\/ K (148 [NHs] +8, [NHs]? (5.20)

0,1 MNHjsna AgCluuur spysBuanauru:

S=11.78-10=100 42,1 10%.0,1 +1,7-107(0,1) 2] =
=5,5-10"3 Moab/a ra TeHr.

(4.22), (5.10) Ba (5.20) Tenrnamanapuu TakkociaHnca, (5.20) aaru paankaa
oc1unard udpona AgCluu wapTiu 3pyBUaHIHK 3KAHIUTHHN KYPCaTalu, YYHKH
Ag ™t HoHuHHHT a-Ko3ddHUMenTH KyiiHaary GopMyaa GHaaH xucobaaHanu:

~apgr=1+p1 [NHs] +-82 [NH;]®
[NH3] =0,1 moab/a 6yaranna a-ko3(pPHUHEHT:
apgt+=1+421-100,141,7-107 (0,1 =1,7- 10%

ra tenr 6yJsanu.
AgCluu waptau spyBuatauk Kynaiirmacunu (5.10) Tenr-
Jama opkaju xucobaaidMus:

IK'=3Ka pp: =1,781071°-1,7-10%°=3,0- 10—3
Byunanan AgCluu 0,1 M NHj garu spyBYaHauru:
$=1/3K'=1/3,0-107°=5,5-1073 mosn/m

5.3.3. OkcHANAHKII-KAKTAPHAHII PEaKUKSICH HATHXXACHAA 3pHul

OKcuANaHUIL-KAUTaPHIANL PeaKUHSCHHUHT KYJIJaHHIHLIN
6ab3aH KaM 3pyBuaH GUpHKMasapHu 3pHlinaa OGupaaH-6up
KyasnaHaaurad ycya xucobaanann. Kynuuank cyabhuaiapiu
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spyBuai/ury 6yHra sskKoa mucoa 6y.1a osanu. Macanan, Muc
cyabpua ( CuS) xaTTo KOHUEHTpJAHTaH XJOPHA KHCJOoTaaa
XaM amaJjia spumaiin, (spysuanauru 10—7 Mogab/sn Hu
TAlIKHIA 3TafH. ). JIEKHH CYIJTHDHJIraH HUTPAT KUCJoTana
MHC CyJbHA OCOHTHHA IPUAINH: :

Boiuka wmucon tapukacuza MnO; Hu oauil MyMKHH. By
GHpHKMa HHUTpAT KHCJOTajda spuMaiiad. AMMO  XJopui
KHCJI0Taa OCOHIHHAa 3pHiiau: ’

MnOy(k) +4HCI=MnCly+ Cly+2H;0

sbiv HCl Hn kaiiTapyBuansink xoccacu Guian GOFIHK.

Amanna aHaaus kapaéHuna ogatiard Mypakkab (KomGu-
HauMAaaIuran) spuill ycyau Kyananaaun. KynuHua 6y ycyanap
6up-6upura Gornuk 6yaaau. Macanauw, HNO; xam kyuan
KHCJ10Ta, XaM Ky4lH OKCHAJOBYH OYJAHO TabCHP KHIALH.
AHopraHuk aHaiu3apaa KyNnuHYa OKCHAJIOBUH 6YAHO TabCHp
KHaaan. AHOpraHWK aHaau3snapia KYnuHYa KOHUEHTPJAAHraH
XJO0PHI Ba HUTDAT KHUCJAOTa ap apaJjaiiManapH «3ap CyBH»
ne6 atanaauran apanalumanad doiinaranunaid. by kuc-
JIOTa apaJjalMajgapd XaMm Kydid KUCI0Ta, Xamla Kyuwiu
OKCHAN0BUH  O6yaub6 Tabcup Kuaaad. Dbynman Ttawkapu
Komiieke xocu1 Kuauw xycycustu ( HCleumo6 (I1) Ba 6ab3u
Oup KaTuoHsap GuaaH GapKapop KOMILIEKC GHPHUKMA “XOCH/
KHJHUW MMKOHUSITHTA 3ra).- ‘

5.3. 4. IpyBUAHIHKKA 3PHTYBYUIAPHHHT TabCUPH

Monnauu y3rapMac xapopar Ba 60CuMI1a 3pYBUAHAHTHHH
dakaT afHM MOAJAHMHT XoccacH GWJaHTHHA 3Mac, OaJkH
SPHUTYBYHHHHI XYCycHATH Ba TabuaTu OWJaH XaM aHHKJaHa-
Au. babau 6Mp Moananap cyBaa fXiiu 3PHELH, JJ€KHH OPraHuK
Ba Oup KaTop GollKa 3puTyBYMIapaa 3pUMaian. AKCHHUA,
6ab3nsapy OpraHuk 3puUTyBuUMIapia sXIUW 3puca, OUPOK
CyBAa spumaian. bBowka yuuHuu 6Gup TypJaapd cCyBAa XaM,
KYIUHJIHK OPTaHHK 3PUTYBUHJIAPAA XaM AXIUH 3puiian. CyBcus
3PHTYBUMAAp §3 XoccanapH, IPHTHIL XyCYCHSITH GuiaH Ty61aH
tbapkaaHaaM, WYHUHT YUYH IXIIH 3PyBYM MOAAAJIap, maca-
JlaH, CHHPT €KH KeTOHJapAa fXilM 3PYBYH Moaaa, GeH3od
€KW TOJyO/Ad “3puMalAHd Ba axkCcHHYa. IpHUTYBUHIADHH
SDYBUAH/HKKA TabCHP KYYHMHU ONJUMHAAH Gejrusaul xakuia
Hasapu#t TywyHua yHua Kynm sMac, Gopaapu XaM 3MIHPUK
Konjara sra 6yaub yaapHu cudat TOMOHHUHH XapaKTepaaHiu
Xamzaa Gup KaTop u3oxJaapaad xoau smac. [llysra Kapamai
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X4ap XHJa 3PUTYBUMJIAPAA MOAAa 3PYBUAHJIMIH XaKHAArH
TynsiaHrad OWp KaTop TaAKHKOT HaTuxKajap Ba Hasapui
TacaBBypJap KYMUWIHK XoaJapla aHaJHTHK peaKUHAJapHH
Gakapuuwja 3pUTyBUMJIADHH MAHTHKMH TaH.1alll- HMKOHHHH
6epaaun, KymJalaH 3pHETraH MoAAa OujaH 3PUTYBUHHH
KuMEBHil Tabuatu 6Yyilnua O6up-Oupura siKHH OYJaULIM KepakK
Jeran  KOMAA XaHy3raua y3 MOXHATHHH  HYKOTraHH
HYK. Kouaara 6uHoan, Kyt6Jau Moaaanap MOJIAP 3PUTYBYHAA,
KyTOcH3japu 3ca KyTOcu3 3pugyBunia 3puian. Kymuniaunk
alopraHHK KHC/0Ta Ty3daapd Ba Ooulka KyTOsiu moaaasap
IpuTyBUMIapAaH Oup Typaapu CyBAd, adudaTHK ClHPTIApAa
AXIIA 3PHIALM Ba XOKa30, JleKHH KyTOGCH3 MojeKysa TypHIaH
GeH3o., yraepoa TYpT xJopui Ba Goulkajapia KaMm 3pHHLH.
OpraHuk aHHOH TyTraH GHpUKMasap Koujia 6ymma KyT6CH3
IPUTYBUMIADAA CYBra HHCOATaH SXUIM 3PHHAH. YFJI€BOLO-
poasiap Ba Goulka KyT6CH3 MoAAarap KYTOCH3 spuTyBUMIapia
AXWH 3IPpUAAH, JeKHH KyT6.auaa spumaiign. bynapHuur
ypracura Karbuil uerapa Ky#Auamailau, uyHKH Xamma
6¥pHKkMaaap Xxam (baKaTrnHa THIHK KyT6cm 6KH THIIHK
KyT6.au OupukMa OV.aa oaManau.

DpuTManapHU 3/71eKTPOCTATHK HA3aPUACH MOALA 3PyBYaH-
JIHTHHH 3PHTYBUMHHHI [IU3JEKTPHK YTKa3yBuaHJuru GujiaH
Oorsaiian. DPUTHATAH MOAAA 3pYBUAHIHIH Xoccacura Kapab,
IPHTYBUMHH JUIIEKTPHK YTKA3YBUAHJIHIHHH OPTHIUK Guaau
IPYBUAHJIHK OPTHLIM XaM KaMdaHHIUY €éKH MAaKCUMYM OpKaJH
YTHINH XaM MyMKHH. KyTOcH3 Moaja 3pyBYaHJHUTH, KOHIA
6yiiHua 3pUTYBUHHHHI AHNEKTPHK YTKA3yBUaHJIHIHHH Kama-
fiHuin GUJIaH OPTAlH. :

Bup katop Ty3Jjap 3pyBUYAHJIWTHHHHT Jorapu@mu, 3pH-
TYBUHMHHHT JAH3MEKTPHUK VTKa3yBUAHJAHKHH TecKapu Hilopa
Kuilmatura 1/E 6orauk 6yaany, JeknH 6y KOHYHHUAT KYnruia
YeTJAHULIAAH Xd4M XOJIH 3IMAC.

CyBIM 3pUTMara CyBCH3 3PUTYBUM KYIIMJIHUIH OHJIaH
0/laTAa, aHOPTaHWK OHPHKMA 3PYBUYAHJUrH KaMmasiin. AMMO,
iy Guaal 6up BaktTaa 6ab3n OGUP THOUHAHHAJAD. Honnanap
Ba Oowka tysaapuunr (HgeCly, CdJz Ba 6olukasapHuir)
IPYBUAHJUTH OPTALH. ‘

CyBau 3puTMara CyBCH3 3PUTYBUHAAPHH KYIUHIIHIIH
0AaTAa aHOPraHHK OWPHUKMAJAPHHUHT 3DYBYAHJIHIHHU KaMa-
finwuura oau6 Keaaaw Ba 3PUTMANaH MOANAHH MHKAOPaH
axpaTub oauuiaa ¢oinatandaann. Xyuaau uynaai, macaaau
CaS Oy, KClOyBa Gomka GupHKManapHy U3JaHyBUH 3pHTMa-
ra CIUPT KYWHO axpaTud oJIMHAIH.

BUpHKMaNapHUHT 3pYyBUAHJMIHHM Ha3apuil Ba amajui
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TOMOHJAPHHHMHT H3JIAHUIUH AHAIHTHK KHME COXaCHHH MYXHM
MacaJgajapunaH 6upu 6yaubd KoJaMokaa.

5.4. IpyBUAHIHMKKA XaPOPATHHHT TAbLCHPH

3K uu xapoparra (2.12) O6orauxkaurus xap KaHAaaH
MYBO3aHAaT KOHCTaHTaHH XapopaTra GOFJIHUKJIHTH KaOu YHHHT
KHMEBHI peaKUUSICHHHHT TeHramack 6unan udoganaHanm:

dlndK _ AH
dT — RT?

AH — 3HTajbmuA y3rapullid (3pyBYAHJIHK HCCHKJMK 3¢ dek-
TH). ‘

Kynuuauk KaM 3pyBuH GUpPUKMaTapHU CYBJa 3PHH OJNUILIH
HAOTEPMHK KapaéHaup (AH>0), wy cababau xapopaTHUHT
KyTapu/auiug OunjiaH 3pyBUYaHJIMK KouAa Oyinua opTamu.
lyHpa# moasanap MabayMKH, XapOPaTHHHT OPTHIUM GHJaH
YHUHT 3pyBuaHauruk kKamasad. Macanan, CaSO;-1/,H,0
JeKuH OyHaai OGupukmasnap yHua Kynm 3Mac. Xap Xua
6upuKMaJ/ap YyYyH XapopaTrad 3pYyBYAHAHK KO3(D(PHLUEHTH
Typaundyagup. bab3u 6up mMoananapHu yii xapopaTu Ouian
100°C opaaurFuaa 3pyBUaHAMTCH YH Mapraraa ysrapand,
macaJat, 6y PbJ;na kysatunagu. Kynuuank Kuiind spyByan
uyKMa/dapHH 3PYBUAHJMIM Xapoparra aHua Kam OOoFJHK
O6ynanu. XapopaTHMHT Y3rapuiuu, HadakKaT 3pyBUAHIHKKA,
6ankn KYNUWIMK uykMa Ttapkubura, adiHUKca, arap 4ykma
Kpucraaaruapar G6ysaca, Tabcup Kuaaaw. Yykma xocua
6ynuuinaa XapopaTHH OPTHIIM OAATia KPHCTAJITHApaTlard
CyB MoJIeKyJla COHHHUHT KaMafuliura o6 kenand. Macanan,
60°C raua kanbuuit cyabdar 60°C xapopaTtma Aurnapart
xonpna, CaSO,-2H;0 yunau wokopu xapoparaa 3sca Ca-
SO4:1/2 HoOra aitnananu. By xunnaru xxapaéuJap spyBua-
JIMKHH Xapoparra GOFJIHKJ/AKK 3TPH YH3UFUHH OUPAAH CHHHLIH-
‘ra o146 Kenaiu.

5.5. UKKuTa xam 3pyBUAH MOAJAHMHT YYKHINJArH MyBO3aHATH

YyKrupuuHu 0146 GopHIl BaKTHAA Xap AOUM despau Oup
Heya OGHPUKMAHUHI UyKMara TyLIMLW 3XTHMOJH OGODJHIHHH
xHcobra osuul Kepak GV/aaid, YYHKH aHaJd3 KHJAUHaéTraH
3pUTMaZa YYKTUPYBUM OHJIAH UYKMa XOCHJA KHJA OJlajuraH
6Mp Heua HOH GYJIHMIUH MYMKHH.

Bab3an uKku Ba yHAaH OPTHK OMpUKMalaH Kaicu Gupu
OJLAMH 4YYKMara Tyula OJHIIH Ba MKKUHUHCHHH UYYKHIIHOAH
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OJAMH YHH Heua POoH3 UYKHMIUH MYyMKHH 3KaHJIMIHHH OHIMIL
wapt 6ynany. bynnai macananap, spyBUaH/AMK KynadTmacu
Kongacura 6MHOAH XaJj KHJIHHAJH.

DpHUTMaaru HOHJAp KOHUEHTPAlMA KYNaUTMacH 3pyBYaH-
JHK KynaWTMacujaH katra 6yjaraiga, Mojaaa uykmara
TywmanH, 6UHOBapHH, YYKTUPYBYHHH MHHHMAJ KOHLUEHTPaLHsi-
CcHla OHPHKMaAHHHI 3PyBYAHJIMK KynalTMacH KuiMaTdra
eTrain G6HpHHUYM 6§aub uykmara Tylwraau.

Arap rtapxubuga 0,1 Mo/b/J1 KOHUEHTPAUMAIH KyMYILL,
Kanbuui, 6apuit Hutpar 6y/araH spuTmara Hatpuih KapGoHaT
Kyuniaca, KapbGoHataapnaH kaidich Oupu OupuHun 6yaub
uyKMara TYLIHUIIMHH ToNaHJIHK.

JpyBUaHJIMK KynalitMacura acocaH, Xap KaHmaH KOH-
neHTpauusga Kap6oHataapiaH Kadcy 6HpH uyka 6oLuJ1aliHHH
XHcobaall MyMKHH. -

Kagco, - 12.10—'2
[Ag+]* (017
Ag.COs uyka Gowaaiim;

[CO§] =1,2.10"10 MOJb/J;

Mpsco,  38.10°
C[Ca’ ] 0.1

[CO§-] ==3,8-IO‘8 MOAbL/ JT;

CaCOsz uyka Gownaian

SKB C . - 10
;:3 0 0“1) =4,0-107% moan/u;
[Ba ,

[COE]

BaCOs uyka Gownaiau

Xucobagui, Gupurun 6Yaub kymyiu kapbGonat uyKmara
TYIIHIIMHH KYpcaTain, 4yHKH YHHHT 3pYBUAHJIHK KyllaUTMacH
y¥3 KHAMATHFa eTHIUWIUM YYYH MHHHMAaJ KOHIEHTPAIHAJIH
CO#~ kepak 6yaanu, sur oxupu CaCOs uyka Golwiaiau.
Aputmana CO#~ wonsap Konuentpauusicu 4,0 -107° Moab/a
ra erranaa Oapuit kapGoHaT uyykMara Tyulaau, CYHT
[CO#~ ] kouuentpauusna sputmanarn Aght nounapu:

PK Ag,CO; —
[CO;™I

[AgF] =

—12 )
=1,7-10"2 moab/a

o * ~
TallKua 3Tajin. buno6apuH, ailiu XoJia Kymyul KapGoHaTHH
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TVAuK 4ykuin 98,3 9% Hu TawKu »1ap KaH.

Peakuusira KHpuWwyBuH 3appavanap rabuaTi Xamaa y3apo
OMPpUKYBUM 3DHTMAajap KOHUEHTpAUMSICH Ba XapopaTura
Kapab, ujkmara TYUIHIL PeaKUHsi Te3THTH XaM KeHI opaiKia
y3rapaau. Amaaia KYnuuauk YykMaaap 6upaaH, 6ab3uiaapu-
HUHT X0CHa OyJaHilY y30K BakT-—OWp Heua coat Ba VH.1ab
coataap fasoMm 3taau. YUVkma Xocua OVauly  peakuus
Te3JHIHHK eTapau 0y/aMacaur, KYMUYWIWK aHajdu3 YCYJAHHH
4COCHH KaM4HAHKJapuAaH 6upu XHCOOJ4aHAAM, UYHKH aHa-
JH3ra Kyn BakT capd.aaHaiu.

5.6. Bupranawmué 4ykuwm

Oputmana 4ykKMa XOCHI OYIyiM Typau KapaéujapHu
G6upra HyHaauiuy OunaH Mypaxkkabaalutaau. DyHaail xapa-
énnapra 6upranawub, sbHU 6upra UYKHW jdedu-
Jtajiu.

Guaipna Ipyoviianiinik n_ynannua\,n ,vu Kuimarura cmaadl ty "1‘5 ryumara

Tywrad Ba Golwka qykma ﬁynmarauud yaap uyxkmara Tyumaunurau
xoara Gupranamwnsé yykull aeinnanu.

Bupraaauwm6é uykuuiga 3IpHTManard HOHJAApHH XOCHJ
6yaran yykma 3acura Oupukuind Ba DK Kouaacw opkagu
Xucobra ogduHaauran Gouika ma'paél—map KaTTa aXxaMHATra
sra 6y.aanu. DBupranamu6, uykuuiHd acocuii cababnapu
aacopbuKs, OKK031s1, H30MOP(HHU3M Ba 6a1>3n 6up GoluKanaap
xucoﬁnanaau

a 5.6.1. Ancopbuus

| Kartuk xucm (apcopbeHt) tosacura
¢ MOAAAHH OTHAULIK 3ACOPOUNHS Deitn-
aAaam.

By kaiitap kapaéH 6yaub,
I0THJIT&H (aacopbuudianran)
3appauanap 3pHTMagard 3appa-
5.1- pacu. Aacopbuus nzorep- 4ajaap OujlaH MyBO3aHaAT XOJAa

macu ; 6ynagu. Y3rapmac Xxapopataa -
IOTWITaH MOAAA MHUKAOPUHH 3IPUTMA KOHUEHTPAUHUACHTa
GOFJAHKJINCH aacopOunsa H30TePMUSCH Aeiinaanu. Ancopbuus-
JAHUUL H3OTEPMHACHHY THIHK KYPHHHILK O.1- pacMia KenTu-
puirad. bynu matematuk GofiaHuinHU JIsHrmiop Tedraama-
CH OpKaJn Hdonasaul MyMKUH:

n=noo—25_ (5.21)

¢

www.ziyouz.com kutubxonasi



6ynaa n-MyBo3aHaT XoJalard ajacopOuMsiaHran Moaia
MHKJOPH; noo-aacopOuuaianull 6yAran MoAJaHHHT MaKCH-
MaJ MHKIOPH; b-IOUMHHAMK; C-3pHTMaLard MOAJa KOH-
LEeHTPALHSICH.

JIsurMiop TeHrsamacu OVidda KaTTHK JKHCM 103acH
MHHHUMAJA MHKJIOP 3Heprusra sra O6Yy/au6, yHra spuTmanad
MoJIeKy1a éKH HOHJIap I0THANHG, aacopOUHsaIaHHUIH MOHOMOJIE-
KyJajap KaTjJaM XOCHJ KWWK MyMKuH. DByHpa# (noo)
6yl ypuHIap COHH, MaKcHMasl MOAAa MHKAOPH OHiaaH
AHUKJAHHUIIM MYMKHH Gysiagu. YHua katra O6ysaMaran
KOHLeHTpAllWsA opanuFujard M30TEPMa YH3HKJAH 3KAHJUTH
pacMmaan KypuHuO Typubau. Xakukariald xam sc K | 6yaran-
aa (5.21) nu maxpaxku 6upra Tenr 6yau0 KoJ1a4 Ba TeHIVaMa
Kyluaaru KypuHullra yranu.

n=nooBc=1I¢ (5.22)

Byupa I' — kosdduumuenr. bBypuuusnukaunaacopObuus
TeHTJ amacHu AednIanu.

AmMo wyHaal xoanap xaMm Oopku, aincopbuussiaHrat
MOAJa MHKAODHHH 3PHTMAa KOHUEeHTpalusicura 6oFJIHK 6Yan-
wy 5.1- pacMila upopananrangan anuya GapkJaaHaAH. DXTH-
mMon 6y aacopOeHT o3acuia MOHOMoJeKyJaaap sMmac, fanku
MoJMMOJIEKYJ1adap KaTlaM XOCHd KUJAWMUIM GHaaH OOFJIHK
6VAMIIH MYMKHH, WYHHHTAEK TYPJU KaTTHK XUCMJap peaJ
1o3acu 6up xua smacauru 6ab3u 6up cababaapra Kypa 6y XoJ-
JI3urmiop HasapusicHaa KYpH/raH smac.

WMkkn Ba yHmad oOpTHK MOALa alcopOuHsiIaHraHlla
IOTHJITaH MOALd MHKAOPHHH (PAKaT YHH 3IPUTManaru KoOH-
leHTpalusicd Guaanrua smac, 6ajkH ancop6eHTra MoOHHIIH-
ru 6WaaH XaMm aHWKJanaad. Modfinaauk O6up  MoaAaHu
ajcopOunsiallla XaM MyXuUM axamusaArra sra. bup Heua
MOMa aACopOUHsIaHHIIKIa MORHJIJIMKHY HaMOEH Oyauiuu
allinKca $IKKOJA KYPHHAlHM, YyHKH KaTTa MOHMJIMKKA 3ra
6ysran 6up MOAAA XaTTO KOHUEeHTpalusick 03 OyJaran
TAaKAUPAA XaM HKKHWHUMCHHH CHKHO YMKapHIIH MYMKHH.

Yykma to3acura totuiaran noH (5.21) tunpgard TeHraama
OpPKa/JlH XapaKTepjaHaiH, aMMO MoJeKyJaHd aacopOilus-
JaHrauura uuc6aran 6ab3n 6up ad3adannkka sra. AHHHKCA
Yy HOH KDHCTAJHra MOHJapHH TaHaad aacopOuusiall Ba yHH
3apsaau OunaH OOFIUKANTH anoxuda YpuH TyTaaun. [TaneT—
GasnHc—lan Kouwpgacu 6yiiMua uykma 3pHTMalaH
yykMagary O6upop HOH OHJaH 3HT 03 3IPHHIHraH €KH KaM
AxccolugaHaaural GUprHKMa XOCHJ KHJAYyBYM HOHJAPHH Y3HTa
6upuktupanan. bupuHun HaBbGaTga, uykMa lo3acHra YyHu
TapkHOUAAry xamaa spurMaja Mya 6yaran Honiap aacopOuu-
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AjdaHaad. MacasaaHn, cyabdat HoHAapuHM 6apHi  XJ0pHA
OusiaH YYKTHDHIL BaKTHAA UYKTHPHLL GOLUJAHULI AaBpHIA Ba
Gapuit cyabdaTHH TYIHK UYKMara TYWITyHra Kajap, uykMara
SOs*~ ‘womnapu ioTunaBepaiu, YyHKn Oy BakTaa ynrap
oprukua 6yaaan. Uykma BaSOsryauk xocua 6yarangad cyur
spuTMara oprtukua Oapuit xaopua BaCly kywuarauna
Ba®* nonnapu ancopbuusnananu. By nounap ujkma Guaau
erapJau MHKecaa Oapkapop GUpJAaMUH KaT/aaM XOCHJ KHJadH.
Bupanamun HoH KaraaMura Kapama-Kapilud 3apsiajiaHraf
Kapuiy sonsaap TOPTH/AAIM, y/Jap aHya Kyducu3 OHpUKalH Ba
HKKHJIAMUYH €KH Auddy3naHrad Aeb aTalyBuH KaTjaaM XOCHJ
Kunaau. Mkkuaamuu Karaamiu Kaplid HoHaapu cudatvaa
6upaaMuM KaT/iaM uoHJAapu GuaH SHT KaM 3pYBUH EKM 3HT 03
AHCCOUMIAHAANTaH MOLAA XOCHJ KHJYBUH HOHJAAP TabLCHpJa-
nagu. bBouika 6upop yxwaw uiapout 6yJaraHia HoHsaap
3apaan opTHlud OuaaH aacopbuus xam opraau. lllyuara
yxwaw agcopbudsiiaHrad HOHJAp COHM UYKMa 1034acH
Katraialuduiy OulaH opTaiau, sS’bHH MaHAd KpHCTald Ba
amopd uykMaJsap HOHJApHW HHPHK KpuCTaJaapra HucOaTaH
Kyn oTtagd. XapopaTHHUHI OpTHUIH OuaaH aacopOuHsIaHUIL
KaMasiiu.

5.6.2. OkKkaw3ns

Okkaw3ns — Guprasamné uykumuu 6G6up Typu Oyaub, 3puTMagan
KYWIUM4a MOAAANAPHH UYKH KUCMHUTA OUPHKTUPHO oanuw xucobura 4yk-
Mann udaocaandura anTuaagm.

OkkJ1103usiHn  acocuit cababaapuaan 6upu  aacopOuus
MYBO3aHAaTHHH HOTEKHCJUTHAKD, s’IbHH UYKMa 3appavallapHHu
yeuur Te3auru aacopbuusgaHrad MyBO3aHaT Te3JWTH1aH
opTH6 KeTuiuy xucobaauaan. Macasa, cyibparaapuu 6apuit
xJgopua 6GuaaH YYKTUpMILAA, XadH SOI™ uonaapu TYAHK
YyyKMaraH BakKTAa, sibHU XKapaéuuu Gounaa BaSOyuonnapu
6UpHHUM KaTjJamMura OHpPHKCA, HKKHHYMCHIA 3Ca Kapliu
wonaap, macanan, Na't toptunaau. Uykrupysuu BaClp uu
CeKHH-acTa KYIUMArauia aiacopOuusiaHuul MyBO3aHATHHH
CHJKMWIM  XHcoGura uykmara fotuiarad Nat  uonnapu
Baf"jL vonaapura aamaiunnuG BaSOs uykma kpucrananapu
ycanu. Arap BaClyspurmacu te3 Kywuaca aacopounsianuil
MyBO3aHaTHHK CHUJKHILM YHUA IOKOPH Adapaxana Oyamaniu,
Ba BaSO;kpuctaaunu nukn Kucmura otuaran Nabt wonaapu
KHCMaH Kosiap 3KaH. Kynuuiuk Gouika uyKMalapHH XOCHJ
6y/uuIMaa XaM OKKJ/I03Msi aHa I1UyHAaH cXemMa acocuia
6opaau.
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Okkaw03us Kapaéuunu OV.niuiura aacopbuus MyBo3aHa-
THHH HOTeKHCauruaaH Oouka “6ab3H OGUP KOJMAHMKJAApP Ba
IPUTYBUMAAPHH YYKMA XOCHJ OyAMUIH BaKTWAa YHH HUKH
KaTjaamura ypHawub oauiin xam cabab 6yaanu.

5.6.3. U3omopdnam

Kpucranaparu HOHAAPHUHT Gup-Gupuuu ypuuHu oaub, yiarapysuau
Tapku6an $asa xocua Kuianwura udomopdusm aeiinaasu. Harnxana
apanall KpucTasanap €k KaTTHK IPMUTMA BYXKYAra Keaalu.

H3omopd Gupukma tapkubura yauamu Gup-Gupura sikuH
O6yJral HOHJ4ap Ba OHUp THIJIM KPUCTaJJ MNaHXKapara 3ra
6yaran sputyBuuaap kupaau. M3aomopd kpucraanap, maca-
aaH, BaSO, Ba RaSOs nap xucobaanaau. Msomopo
6upradamub uykuw XJA0NDHH KOHMH/JACHTA
6yficyHanu:

O6ynna [ -— KoHueHTpauusira Gornuk Gyamarad Kpucrasja-

HHUI KO3((PHUEHTH: x — uyKMara YTyBUM MUKPOKOMIIOHEHT

YAYIIH: y -— 4YKMara YTyBUM MHUKDPOKOMIIOHEHT YJYUIH.
(5.23) TeHrnamasan KyHHAArMHH XOCHJ KHJaMH3:

X
Vo 2 (5.24)

Uykmara §TyBUM MHUKDOKOMIOHEHT yJyllH OfaTAa AOMMHH
6yaanu, wy cababau (5.24) TeHrJaMaHHHT Yal TOMOHH XaM
AOMMHH, GuHoGapuH KaTTuk ¢dasa (X) pard MHKPOKOMIO-
HEHTHW 3puUTManard KoHueHtpauus (1-—X) Huc6atH xam
JOUMHHAHP.

XJI0NHMH KOWJ1aCH MHKDOKOMIIOHEHT/apHH 3pHTMalaH ax-
pajuil LHAPOMTHHU OJAHHAAH Kypa OJHII HMKOHHSITHHH
6epanu.

Bupranawu6é uykuin kapaéHuHH MAHTHKHH Ba WXKOGHH
TOMOHAAPH XaM 6op. Bupranawu6 uykui HaTHKacKHaa YYKMa
upaocnaHaayw, Oy TrpaBUMeTPUK aHa/AH3 HATHXKACHHHHT
aHMKJMIHra TabCHp 3Taid, Ba OuHobGapuH, Oy HOXyll
XKapaéHHH MHHUMYMraua KeJaTupuil Kepak 6ynanu. Ly 6unan
6upra 6upranainb YyKKLL XKapa€Hu 3puTMagaH MHKPOKOMIO-
HEHT/IaPHM aXKpaThO 0JiMWIra Ba YJAaPHHHT KOHUEHTPALUUACHHH
OWMpHIITa XaM acociaHrad. By OunaH afiun XKapa€HHH SHT
KyJiai UyanapuHu v3aab TonHi YopalapHHH TedatTHPalH.

119

www.ziyouz.com kutubxonasi



5.7. Koanoua apurmanap

Koasonn sputmanap, MoadalapHH UVKUIWIK Ba 3PHLIH
xaMmaa 6otKa aHaJUTHK KUMEBUH XKapaéHnapuHUHT GOPHILH-
na xocua 6Yauuin MymkuH. KoaJoua cucremanapia 3pu-
TMAran MopjaaHudr yauamu 1077..107'° cm.in 3appaua
xonuaa 6yaub, 6y 4YWH 3pUTMazard HOH Ba MoJeKyaaJjap
yAuaMugaH anya KaTTa OyJjand, JekKWH uykMmara TYyWIYBUH
3appada yadamuaaHn aHda kuuukaup. lyHuHr yuyH Kossoun
XoJiaary MoAja 3appauaJgapu (yjadaMu) akTHBJAHraH o3ara
sra 6yaub, y Kyn HOHJAPHH IOTHW XYCYCHSITHTA 3Tajiup.
BuhobGapuH, ancopbuusiiaHrad HOHJAAp KYI X0J4/aapAa KoJuio-
M1 3pUTMa XoccaJjapu Ba aJjoXHAa XoJaTHHH AaHHKJadlu.
KumMé—aHaauTHK HyKTau HasaplaH, TabKuAJall 3apypKH,
KOJJIOH, 3DHTMa 3appadanapy aHaluTHK KUMERA Kynauaiu-
ral oagatiard GuIbTP KOFO3H OPKaJM YTHILM Ba XaTTO Y30K
BaKT caK/aHraHia XaM uykmara TyUIMacJAHTHHH aJlOXHAa
KypcaTub yTuin axamuatananp. Koasona sputmanapaas Hyp
yTranna yjgap THHHK KYpuHHO Ba (paKaT éHHAAH €PHUTHATAHLA
YJNapHHUHT JIORKAMH 3KAHWHU Ky3aTHLW MYMKHH. By Xoancara
Tunpnaan sdpbdextu neannaan. Tunaan s@dexTHHu
TOIMLI KOJWIOHA 3PHTMaHH Gopauruiu takpuba fyau bujan
ncbotaaut xucobaaHaaH.

Koasnoua cucremanapun 6apkapop OY/AHIIMHUHT aCOCHH
cababaapuaaH 6upH, KoOJJIOML 3appaualap lo3acuia apl-
COpOUHUsiNIaHraH HOH XUCOGHUTa 3J1eKTp 3apsiijiapuly Oyauiu-
anp. Koasnoua sappadanapHutr XocHa OYJIHIIKAA HOHJAADHH
aacopOUHsANIAHUIUY, HOHJAPHM YyKMara IOTHJAHLIMAA COAHP
6ynaauran oaatiard KOHyHusiTapra yxiraiw O6ynanau, sibHH
3appada tapkuGura KHpyBuU4 Ba 3pWUTMajard MyJ MHKAOpAa
6yAraH uoHJapHH KYNnpok aacopbuusnaiau. Macanan, AgCl .
. KOJJIOWA 3appavaJsiapHu XocHJa O6Vauilnaa 6upuHUH HaBbaTaa

HoHNapu otuaanu, arap AgNO; spurmacura 6upo3s
mukgopaa NaCl kyuwnaca éxu arapana NaCl spurmacura
6rpo3 mukaopaa AgNO; coannca, CIT aacopbuusnanan.
Ancop6uusnaHrad HOHJAPHUHT 3apsiAflapH HKKHJIAMUH KaT-
JlaMra KMcMaH oTuiras aud@ysnanrasd Katiaam aed atanysyu
Ba ajacopbuusisiaHraH KaTjJamarn HoHjJapra HucGaTaH
KHCMaH Ky4CH3POK OOFJaHraH Kaplid HOHJap OujaH He#-
tpaananain. Ulynnai kunu6, koiiona 3appavanap, -HoHJaap-
HH MKKHJIaMu# 3J1eKTp KaTjaam OujaH ypanraH, Kam 3pyBuH
MORJAHU AAPOCHIaH Hbopar 6ynasu. DaeKTpoHeHATpan
3appadaJjapHi ymMyMuii Xoilda MHu L eJnJa Aedunaad. Mu-
lenstaHn KUMEBHH popmyiack siApo TapkHOH KBaapaT KaBcC Ba
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aapo Tapkubu agcopbuusiairal Kataam sca odaui purypadiu
KaBcaa udonanaHagu. Macanan, AgNO; spurmagaru AgCl nu
muuentack acocan ynra Agh kucman NOj~ woHaapu GuniaH
aud¢y3aanrad (CyBan 3puTMagapira) xamiaa ruapart Gunau
ajcopbunanaHran KapaTJapiaH u6opaT. bynaall muuenna
TapKubu, KUMEBUI dopmysa 6yiinua Kyfiuaaruua udoaanaHu-
W MYMKHH:
{ [AgCl) ,,mAg™ (n—x) NO;F+x NOT

SputMana Koajdoul 3appava Oedruwaapu 6yiinua Oup XuJ
Genruau 3apai 6ynaan. Uy cababau yaap y3apo TykHalraH-
da wurapvluHinaau, 6y OusaaH 3appauya kKaTrajalima#did Ba
cucTeMa BakT YTHM OuaaH 6GapKapopauriHW cakjaahiu.
YMymaH Koajould sputMma, anbarra sjekTpoHeHTpad 6Y.au6
Koslaln, YyHKH Xap 6up Muleana 3JeKTpoHeHlTpas 3appaua
xucobsaHanu.

Koanona sputmanapru ap o ¢ o6 (cyBcus spuTMagaapia
anoo6) Ba ruapodua (cyBcus 3purmanapia Juodua)
snapra 6yaunaan. ['uapodo6iiu 3appadaiapHu CyBra HHTHAH-
UM 03, HIIKaJaHyBYH XOCCACH YHYa KaTTa 3Mac. Yaap
KaTopura Kymyui #oana, Muibsak (I11)-cynbdua Ba Kynuuauk
Goutka GupukManap kupaau. [yapodua kojsiouanap aHda
ruaparaanrad 6yau6, yHu KypUTraHaa KOJAHFH FHTPOCKOIHK
(nam TopTyBuu) aup. lllyHnnai xoccanapra, macanaH, CHIHKAT
Kucjora Ba Goluka Typad ruipaTJaHrald OKCcHaiap 3ra
6ynaau. I'mapodua kosionanap 6Gapkapopauru ruapodo6-
Japra nucbatan auuya wKopu Typaau. mapodun Kouio-
HAJAPHUHT MYyXHM XyCycHATAapulaH OupH ruapodob 3appa-
yajapHu XHMOsIalll TabCupu Xucobaananu. Jlnoduiaxocca-
JAM MOLIaJ1apHH, MacaaH, XKeJaTHHAHH KUPUTHJHLIK YXilatl
3apsaaun ruapodob KoMJIoHAJAPHUHT OGaPKapPOPJIHIHHH OUIH-
paau.

Koasona sput™anapra 37eKTPOJIHTAAP KHPHTHACA, AHb-
(py3usaNaHraH KaTaaM KHCHJAAY Ba XaTTO lapyaJadalu XaMm,
HaTHXkala 3appauanapapo HHTHAWLL Ky4€lapH KaMasillu,
3appadaJsap OupJallaji Ba 4yKMara TylldaiH, A'bHH KOJMJIOH]
IpUTMAIAP KoaryislusaaHaid. Kywunainrat sjeKTpoaHTHH
KapliM HOH 3apsilH KaHdya KaTta 6VJca, KoHlleHTpauusna
Koarynsiuusi 3pgexTu WyHua Kiuuk 6yaaau, (yabu Ba
Fapa wkowaaaapu). uapodun koanouianap dakar
MEKTPOIHT KOHUEHTPALHUSACH aHua IOKOPH Oy/araHaardHa
KoaryJasilusiiaHaid. DpuT™Ma XxapopaTHHH OPTHILIK XaM Koary-
Jauusiiy TesaawtTupann. Llyunai Kunub, KoaaoMa 3pHT™Ma Ba
YHHHT KoaryasiiusicHHH Oy3HLl y4yH XapopaTHH OlUMpHLI Ba
3MeKTPOJUT KYLIHIL Kepak Oyjaap IKkaH.
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CyB 6uJaH 10BH LI KOATYJIsIUMSIAAHT aH SJeKTPOJUTAZPHUHT
Aykoautitnra onub Kenaau, 6y 3ca KOJANOWATHTHHY KalTapanu
Ba OapKapop YYKMaHH KOJJOHI 3pUTMA X0JaTHra YTHILUra
onub kenaanm. by xapaéH uykmaHu nentusauusiiawl ae6
atanagd. UVkMaHuw nentu3auusgdawra Aya
KyfiMac/HK ydyH ofataa yHu cyB OunaH 3amac, 6aJjkd yHTra
OUpoOp 3JIeKTPOIUT KYIillMG 0BWUAaiH. AMMOHHE Ty3aapu
KYIHHYA 0BYBUH CYIOKJIWK CcHbaTHIA HIAATHAAAH, YYHKH
yJ1ap KH3aHpuul OujaH yuub KeTaaH, UWYHUHT YYyH 4YYKMa
HpaocraumMainiu.

? Casoaanap

. dpurmara Kyinnary mopdanap kviuuiaca, AgBruykma spysuaniuru
opTaiumMu éku Kamasaumu: a) 0,1 m KBr 6) 0,1 m KNOy? :

2. Arap 3pyBYaHAMK KynaliTMacH Gup-Gupura sikuH Gyaca MgF, Ba
BaCOjnapnu spysuanaukinapn 6up xua 6yaaiuMu?

3. Bupukmanap BaSO,, CaCO;, AgCl, ZnS, (MgOH).CO; nan Kaiicu
GHPHHHK 3DYBUAHAUIH SPHTMAHHHT KHCNOTANH XoJdaTura Gofauk Gyamaian?
Huma yuyu?

4. Kaitcn spuryBuuaa Mg(OH), spyBuanaurs Maxkcumasa Ba Kaficu
Oupuaa muuuman 6yaanu: a) Cys; 6) aMMHaK 3PHTMAcCHa; B) aMMOHHHIH
YPUTMACHA; T} MHHEpaJa KHCJI0Ta IpHTMajapuia?

5. Kaiici spurmana 6apuil Guxpomat 6uiaH TYAuK 4¥KMa XOCHI KHIAALH:
a) 2M CH,;COOH:6) 2M HCI:8) 02 M CH3;COON2

6. Marnuit ruApoKCHA Ka#lcu spurMaga Kyn spuiiau: pH 7,0 éku
pH=10,0?

7. Kaitcw pH (2,0:7,0:8,0:9,0) aa CoS spysuaninru 3ur kyn? Kaiicu
6UpHAA HT Kam?

8. Huma yuyn CaCO; ocon spuitan. Tapyana xap HKKH OGHPHKManH
IpyBHAHNMK KYNnaiTMaaapu 61p-6upura skiH 6Yaca xam, CaCqoQy3putMacu-
ra CHpPKa KHC/I0Ta apanaiTHPHITAHAA SpUMaiaH?

A . Macaaaanap

l. Arap kymyw doccharuu yit xapopaTHaa cyBaard
spyByaHauru 4,68-107% moab/an 6yaca, Kuca0Ta—acocsH
OHDUKMIIKHKM XHcOBra oOJMaraH XoJja, yuu 3K cuHu
xucobaanr. Tyiunran AgsPO, spurmacunuu pH unu xuco6-
Janr. Kucinora—acocan GUpUKMILHM XucO6ra OJIMHTaHIa
IK agipo, KHAMATH HMMara TeHr?

Ag3POu nu tyilunran sputmacu Mymozanataa 6yaanu:
AgiPO, (k) =3Agt + PO~

Arap Ty3 spyBuanaurn 4,68-10 moab/a 6yaca y xoa1a, KHCJI0Ta-—acocau
MyBO3aHAaTHH XHco6ra oJmaraH xoaaa,
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oKopHaary MysosaHaT 6yiuua
[POS~]=4,68'10"% monb/n;
g [Agh ] =3:PO{~ =3-4,68-107° mons/a1 6yaanu.
Alinn Gepuaran 69iinua K popopn xucobraimua:

IK pg,po,= [AgT P [POI™ | = (3:4,68- 1076 }*-4,68-107° =
1,3-10-%
dpuw natuxkacuga xocua 6yaran POZ~ cys 6unan Gupuxaiu:

PO}~ +H,0=HPO#~ 4 OH"
4,68-10~%—x 4,68-10~°5—x

Ilnccounnanran PO~ (K’po‘:-) HOHHHHUHT aCOCHI KOHCTAHTACH HPOAACHHH
é3amua: .

Kb [HPOZ~]*[Ol17] _ [HPOZ™] [OH™] [H¥] _
PO} [POS] o [PO3—] [H]
K 10—14
_ v 1,0-10 =2'0'10_2

Kipoz- 50-1073

Bupunun Gockuu 6Vitnua POP~ uu acocmit AuccouMaaNMW Ba  HOH
KOHUeHTpauuscu 4,68+ 1076 moab/a na amanna tyauk 6opaau. Iy cababau
YHUHT 3HI' KHY4MK KHMEBHIA MyBo3aHaT koHueHTpaunsick X nu POJ™ uu
MyBO3aHAT KOHUEHTPALUACHra TeHT 1e6 OJHHALH, S'bHH:

[PO#~ | =xBa [HPO}~]=|[OH | =
=4,68-1075 —x mMoan/a

pH=14,00+1g4,68.10~ =8,67
Cys Ounan Agt xaTHOMUHUHT GUPHKHUIMHM XHCOGTa oJMaca Xam
6yaant, UyHKH MyBO3aHAT KOHCTAHTACH XMYAd XaM KHUHK ( K/bxg =20
-10° ') aup.
{Agt]=3-4,68-10"%=1,40-10"% moan/a Ba [OH ~]=4,68-10"° moas/a

6yarauna spurmanard AgOH xonueHTpaunsicn Ky#iuaari:

[AgOH] =aAg0H . [Ag+] [OH—1=2 102- 1,40- lO"“’X
X4,68-10"%=1,38-10"% moan/n
HH TalIKWI KHJAadM, SbHH aTury Ag T HOHHHUET GOIVIaHFRY KOHILEHTP alkksl-
cunnr 0,1 % wuu tautkna stap 3skan. Hemak, AgsPOy un Tyiinnran
3PHTMACHAArH KAaTHOHHH CyB Onaad OGupukummuiaa pH um yavaprupuin
AXaMHATra ra sMac sKkan. [uapoausHm xucobra oaub, IK pppo, HH
XHcoBaall, KyfHAardiHH TaillKWa 3TajiH.

3K pgwo.= [Ag P [POI™] = (34,6810~ 6)%. (1,110 °)=3,04-107*

By 3K pg,po, KHiiMaTH, KneioTa-acocau GHPHKMIIHK' XHcoGra oamah
TonWIAran KaTTadvkian aHua QapKJaHanu.
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2. Arap Mn*?ga Cu®* koHuenTpauusaapH cMn»,_O 03 m
Ba cruh——O 05 moab/a 6GyJaca, 5pHTMaHH BOAOPOL CYJAbQHA
(¢%,s=0,1 Moab/n) Guaan TYAUHTHPHO, ynapHu cyabduaIap
X008 MHUKAOp XHUXATAaH axpaTulll y4yyH 3apyp Oyaran
munuman pH vu xucobaaHr.

Tapxu6uaa Mn®*T sa Cu®T ryrran sputmans Bogopoa cyabdua Guaan
TYHMHTHPUHITAHAA, cynb(pnmapun Xocua OYauUl peaKUuHusicH:

Mn?Ft 4 HyS == MnS42H* H
Cu®* 4 H,S = CuS+2H* (2)

.
Peakiust (1) Ba (2) JapHn MyBo3aHat KOHCTaHTaJapHHH XHCOOAARMU3:

[H*)2 [H*)? S
[Mn?*] [HS]  [Ma?F] [HsS] [$P~]
_ K 25.107%
T OKpps 2510710

=100-10""°

peakius (2) yuyn Xxam Xyiau WyHnai TONHJIANH:
[H*)? Ko 25.10"%
[Cu?*] [H,S] . OKgys  6,3.1073%

g= =4,0.10"

K, Ba K» KuiiMataapn cyibQuaHu 4YKHII 3XTHMOJH KynpoK 3KaHUHHU
KypcaTau.

pH Kanna# munuman 6yarania mapraven cy.1bdua YykMa Gepmacauruiu
xucobaaimus. H+ HOHIADH  MYBO3ANAT KOHUEHTDAaUUACHHH X Ouaan
Gearnaaiimus. Y Xonza |[HY]=x wmoas/a Ba- [Mn*T]=0,03 moab/a
[HeS]=0,1 moab/a. Mysoszanat konuentpaunatapuan K, ugoaacura
KYsMi3:
2

0,03-0,1

K,=1,00-10""=

Gynaan

x= [H*]= '\/0,03- 1,00-10710 =55.10~7 moan/a 8a
pH=—1g55-10~ "= — (7,0-0,74) = 6,26

Aithu pH aa muc nounapu MyBosaHaT KoHueHTpauusichHu Ko JaH
dofiganann6 xucobaaimus:

+12 10—"y2
[H7] (65-1071)" 4 4.10'

7 ICF] (HeS] [CuPt-0.1
OyHaaH
—7,2
[Cu2t) =55 107) " 256,10~ vonn/a
0,1-4,00-10%
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JpurMana alHH HOWI AWMUl MHKIOPHHH YYKHILMHM XapaKTeP.1oBUH MHC
KonueHTpaiusick 1078 Moan/a 1an alua KHYMKAMP.

Ulyniai kKuan6, pH=6,26 Ba yHaan Kuuuk O6V,1raHaa MaHTaH CyJbpUI
YYKMaCH XocHa 6Vaap sKaH, MHC MOHJapH 3ca Mukiopan CuS xoauaa
uyKMara TylwalH. ’

3. at 500,0 ma. cysaa 0,011 r AgeCuOqs kymyur xpomar 3puran 6yaca;
6) 200,0 ma cysaa 0,35 r AgBrOyspuran 6yaca kymyur 6pomar; s) 100,
M1 cysaa 8,78.107% r Ba,P30;6apuii nupodocpart spuran 6yaca; r) PbCIF
250,0 Ma cyaa 3,52-107' moaw/a apuran 6y.aca, 1) 200,0 ma cysiaa
5,30 10 v ZnSeOQypyx ceaennt spurad 6y.aca; e) Kaavuuit propua CaFyspys-
yaunrd 2-16-10 74 Moan/a 6{.ca,

K) 500,0 ma cysia 4,21.107% r CuSCN mu (I) STHOUHOHHT 3puran
6yaca, IK Hu xHcobaaur.
Kagob: a) 1,.2-10 *%,6) 5.5.1075,8) 3,0-10~"":r) 2,.8-10~% 1) 1,9-107%
e) 4,0-107"'": %) 4,8.10715;

4. 3K mabayw 6%aca, spysuanauk (r/100 ma) i xucobiaur:

- a) HgeCly; 6) AgVOs; B) AgSCN; 1) BaSeOs; 1) Bas(AsOs);
e) AgsFe(CNjs: &)™ CoHg(SCN)4; 3) CsBFs; u) KiCo(NO:)e: )
Csz(‘(CN)G; J) lJ,OgNI{4P04; M) KZSIFG

XKasob6: a) 3,0-107°,6) 1,5-107¢;8) 1,7-107%; 1) 6,3+ 0= 1) 2,6-10 7%
¢) 7,4-10“_5; ®) 6,0-107% 3y 9.8.10=2% u) 9,0-10~% ) +4-10 %
a) 6,3-107% w) 0,132 -

5. DPYBUAHIHKIH (MOIL/3) XHCOBJAHT: <

a) AgClcynaa: 6) AgCi0,01 M KCI aa; 8) CaCyOscysaa; r) CaCyOq
0,01 M (NH4).C,0; na: 1) SISO, cysaa; e) SISO, 0,00 M Ki.SO, na;
K) HgeClacysaa; 3) HgoClL 0,1 M KCl aa; n) AgJO;cysaa.

XKaso6: a) 1,33-10°% 6) 1,78 -10~8% B) 4,80-10-% r) 23-10°7;
A) 5,66-10° % ¢) 32-10 % x) 6,88-10°7; 3) 1,3-10° 'S, w) [,73-10 "%

6. 150,0 ma AgCl uuur tHitunran spurtmacura 10,0 w1 3% NaCl
puT™MacH KymaaH. IpuTvata Ag HoHaapn Kallail KoHIEHTpaunsiia
(Moib/n) 6¥aaau? XKaeoi: 556107 ° moan/a.

7. 20,0 ma 0,08 M NazAsO, ra 30,0 ma 0,02 M AgNO; sputmack
KYWHALH.,  OpuTMaia  Kanda  MHUbAK  Maccach  Koaaan?  JKaeo6:
1,73-10~ 2 wmr.

8. 1 aurp v¥iunran CaCoOsin CYyBIH 3pUTMACHTE YHHHT 3DYBUAHIHIIHY
0,1 mr/a raua kamaiitupu yuyu 0,1 M (NH,)2CoO4 201 Kania Xxaxky Kyiunt
Kepak? JKasoG' 30,4 M. h

9. Arap pH=115 6§.ca, Mg(OH), spurmaciiarn Marsuit HOHJI4pH
KOHUEHTPAlsACH Kanua 6Vaa,m? JKagob: 6,0- 1075 moan/a.

10. pli==8,7 spnTvacH1arn Maruuii HOHJIAPH KOHUEHTPAILHACH Kamaaii
6varanaa, Mg(OH)quika Gowaaian. Kaeso6: 0,24 Moab/a.

11. Jpurma Tapkubuia 0,02 moab/a Br~ sa 0,003 moan/a 6op. By
HOHJIAPHN KYPFrOIUMH Ty3.3apH €piamMuia axpaTHil MyMKHHMH? XucoGaai-
aap acocuia ucGorranr. KasoG: MyMKHH 3Mac.

12. &) FeS 0,1 M FeSOysaan; 6) CoS 0,05 M CoClg 1an; 8) MnS
0,1 M MnCl; nan; :

(c1,s=0.1 ™Moab/a) Bojopol cyabodnl OGuian TYAMHTHPHICA Kanlah
mutnvas pH pa uykma tyuia 6owaaian? JKasob: a) 2,15, 6) 0.75; 8) 6,0.

13. a) 0,02 M AICH nnur pH==3,2 6Vaca, Al(OH)s, 6) FeCls uunr
pH=2.5 6yaca, (Fe(OH)s. XKaso6: a) Mou kynairmacu 7,80+ 107, ujkma
XOCH 6y amaitan; 6) uou kynaitmacy 5,85- 1075 ujkma xocua 6yamaian.
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6-606
OKCUAJAHHUU-KAATAPHJAHIU PEAKUHUSAJAPH

6.1. OKcuanaHHII-KANTApPUIKIL pPeaKlUusl TeHrJamaJjapH

OkcuanaHuiu-KafTapuanil peakuHsIAPHHHHT y3ura Xoc
XYCYCHATH peaKUusira KHPHUIUYBYM 3appauyajap opacHia
3/1eKTPOHNAPHHHT G6Up-Oupura YTHWHAKP. 3appaua 3JeKTPOH
Kaby., Kui1ca, OKCHANOBYH Ba 3JeKTpoH Gepca KaiiTa-
pyBuu neb atanann. Macanah, ywoby peakuus

Fe?t 4 Ce't =Fet 4 Ce?t (6.1)

aa saektponaap Fe’™ nau Ce**ra yraau, natuxana uepnii
MOHMHUHI OKCHAJaHUWI JAapa)acd (Ba MycbaTr 3apan)
KaMasiii, TEMUP HOHWHHUHT 3apsiiM 3ca opraau. AHHK Xonaa
uepuit HoH okcuaoBun, Fe?? wonu sca KaiitapyBuu 6yaau.
Ilynna#t kKuan6, Oup MOALAHM OKCHAJNAHULY KapaéHu
fowKacHHu KaWTapuaulu OuaaH y3JaykKCH3 OOFJHK 3KaH,
WYHUHT ydyH Oynjad KYpUHHILAATH PeaKUHANApHH OKCH [ -
ANaHUW-KauTtTapuaui Aeb atananu.

Xap 61p OKCHANaHUIL-KARTAPHJNIL PeaKUHATADHHH HKKH-
Ta APHM peaklina HUFUHAHCH Ae6 Kapall MyMKWH. YaapiaH
OHPH OKCHAJIOBYMHHM, MKKMHUMCH 3Ca KaliTapyBuYMHH udoaa-
Janan. Macanan, (6.1) peakuusi TeHramMacHia OKCHAIOBUH-
CH sIPHM peaKUHACH KyHWIard KypuHHIUra 3ra:

Ce't4e =Ce?" (6.2)
KalTapysun 6uaaH sca,
Fe?* =Felt4 e~ : (6.3)

(6.2) Ba (6.3) aapuuur durunaucu (6.1) KUMEBUH peakuust
TEHIJlaMacHHH Gepaau. DJeKTPoHJapHH »KaMJalllna, Ipurma-
HU 3AEKTPOHEUTPAAAUK KOHYyHUea Ta0buK KuAuul, SABHU
Kadrapys4u GfKoTean - IAEKTPOH COHU OKCUOA08HL Kaby:a
Kua2an coHueq Tenz Oijauwiu Kepakaueuru aarbarra 3dTu-
bopea oauw 3apyp. JKymaasan, 3aeKTpoH-uon ycyau,
OKCHAJTAHUIL-KAHTAPHIHI PeaKIUTapUHUHT KOI(PPUILHeHTH-
HH TdHJalWra acocJaHrdaH 3HT KyprasmaJdu Ba YHHBepcad
YCYJ1AHp. Arap peakuusl HaTHXKacHaa KYI aTOMJH Mypakkab
3appauaaap Oy.raH, MmacaJjal, KHCI0pOoA aToMJaapu ka#ra
yarapca ( MnQOyi, H20q, Ba X.K.) y X0/1a SIPHM peaklins
TEHItaMacuAdard artoM COHJApUHH TeHTaUITHPHIL  YYYH
TY1AupyBUH cHaTHAa BOLOPOA, THAPOKCH.T HOHJIAPH EKH CYB
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MoJleKyJaadapuHu Kyuica Xxav 0y.1a11. Arap peakiusi KUCJaoTa-
JH MYXHTAa HYHanca, sipuM peakuusi Tenrsamacura H7T
HOHJ1apH, arap uuUiKopui 6yaca, — OH ™ woHnapuHn KYWHLI
MYMKHH.

KucaoTaiu MyxuTaa nepManranat 6unan FéT un okcuaiannw peakums
TEHTVIAMACHHHHT CTEXHOMETPHK Ko3D(PUUHEHTHHH TonaMu3:

Fe?’* +MnO; =Fe3* 4 Mn?+

Peakuunsn Hatxacuiaa okcuanosin MnOi Mn’* yowura aitanais:
MnO; — Mn?*t

Peakuua TeHrsiaMacHHH Xap HKKH TOMOHHHH TEHIVIALITHPHL YYYH SIPHM
peakuusnu 4an ToMonura 8H* wkuputamus. Yur tomouura 4H,O uu é3uw
Kepak 6yaaau:

MnO, 4+ 8H* = Mn?+ 4-4H,0

3apsanap COHUHH TEHINAUITUPHII YYYH TEHIVIMKHM uan TOMOHMra 5 Ta
INEKTPOH KHPUTHIU Kepak 6y’1aau:

MnO; +8H* 4% ~ =Mn’* 4+ 4H,0 (6.4)

ByHaaH KYpHUHANTHKH, KaOyJ KHAHHTaH 3JeKTPOH COHHHM auukaauw yiyu
OKCHAJAHUII Japa)kacu, BaJeHTJAMK Ba X. K., DeaKIUfira KHPHIIYyBYH
3appayaHH XapakTepJOBYH Xe4 KaHAall MabiyMoT Tanal KHaWHraiiu
iyk. Alnu xoaaa Fe’t uu spum peakumsicn (6.3) aaw dapk Kuamaiian.
PlyKoTu.Iran Ba Kaby KHJAMHrAH 3.1€KTPOH COHJIAPHMHH TEHTIAWLTHPHIL YuyH
APHM peakuust Koapduuuentu (6.3) HU S ra KYna#TUpHIH 3apyp;

5Fe?t =5Fe®t x5e— (6.5)

(6.4) Ba (6.5) HM xkamJaHraHaa
MnO;j +5Fe?* 4+ 8H* =Mn?* 4+ 5Fe®* | +4H,0 (6.6)

XocHa 6yaanu.
Onataa fpMM peakuust TeHTamasjapHHUHC OGUPHHM Tarura’
HKKHHUHCH é3u1aaH Ba Oy TeHrJaMaJapHUHT YHT TOMOHHAATH
BepTHKaJ 4H3WK 6ViiHua TaluK¥ TOMOHMra Ty3aTruy Kymait-
Ma KejTupuiaau. By Tyzatruu kynadrmanap ApuMm peakuus-
JIADHHHT CTEXHOMETPHK Ko3hduLHeHTNapHTa KynaHTHpWIaH.
IOkopnna kypu6 yrunran muconna, 6y Kyiuaard Kypu-
HUlWra sra 6yJaaau:
MnO; +8H~ 45,7~ =Mn?* +4H,0 1
Fe*t =Fe’* - 5

MnO; +5Fe?t 4+ 8H+ =Mn?t 4 5Fe3t + H,0

6.2. OKcHANAHHII-KAHTAPHAMKID NOTEHUHANAAPH

OKcuanaHui-KalTapuinil peakUuaJapHHy APUM peakuusinapra GyaHi
tbaxkatruna 1wakiad 6yamai, 6askH 30eKTpoHaapHu GepHwl Kapa€uu
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J CTeXHOMETPHK KO3 (DHUHEeHT Tanraauwia
TYWYHTHPHIIHH €HTH.IaWTHPall, aMMo
y aHMK QH3dKaBHH MabHOTa XaM 3ragup.
Xap O6Hp spUM peaKlUHsi KOMIOHEHTHHY
TYPAH HAMWTa XKOWAAWTHPHLI MYMKHH,
Ba ynu Ty3au kynpuk ( KCl6unau
Hamaauran 6up 6yaaKk GHILTP KOFO3H
éxu KCI sputmacu 6unan Tyarasuarau
urdia Haua) OHJIaH TYTaluTHPHIALM.
Arap xap 6up MAMWra HHEPT NIEKTPOI
TYWHpHICa (IJ1aTHHA CHMH €KH TIJ1aCTHH-
Kd) Ba YJapHH rajbBaHOMeTp €KH I10-
TEHUHOMETPra y.aHca, y XoJala ac6obna
TOK 6opauru KypuHaau (8.1- pacm). Taw-
KA 3aHXupia NJaTHHA CHMH Ba TajbBa-
6.1- pacy. TaibBauuK sJeMeHT  HOMETD opKaaue saekTponaap Fe’' pan

cxemacH: Ce **ra yraam sa (6.1) aa peakiust oul-
P P . P . 24

! naaTHHa 33CKTPOANAPH; 2 - 3aeKT- aaHanu. Bupmynua Bakrtnan cynr Fe
POAHTUK KATHT; 3 — MOTCHIHOMETD au vanwaa (6.1) peakuus MAXCYa0TH

6yaran Fe’™ un tonuw mymkuu.

(6.1) pacMaa Ty3Ww.IraH cxeMaTHK KYPHHHIUHM Tad1bBAaHHK 3J€-
MeHT 1eb aranaiu, Xap 6Hp spHTMa Ba NJATHHA (LTACTHHKACH 6OP HAHILIHHK
30CKTPOA €KH SIPUM3IKBHBATEHT Ae6 aTajaid. Kynuuua 3.1€KTPOH TallyBUH
n1aTiHa €kn  GOlIKa TTacTHHKaHM «3]eKTpoa» 1e6 XaM HOMJIaHadH.
CanbBanuk saeMeHTAa peakuus HyHaaduwy GulaH KMUMEBUHA IHCPIHA IEKTD
HCPTHAra aijanaad. [ ajbBalik 3J1eMeHTHH 31eKTp opuTysud Kyun JIOK
HOTeHILHOMCTp &pramuia yauull MyMKHH. Y alHu Kal#TapyBuu
AICKTPOHHHHET OKCHAJOBUMTA YTHIL XyCYCHATHHH XapakTepaa#au. Hkkana
WIEKTPOL opaculary notedunannap dapkn IIOK xucobaanaau:

JIOK=E ,—E,. (6.7)

Oynaa E| -— OKCHANOBUHHUHT NoTeHUHaNn; Eg — KaATapyBUMHUHI NOTeHILHA-
JH.

Xap 6up 3J1eKTPOj éKH SIPUM 31eMEeHT aiiHH MOALaHH OKCHAJAHIall Ba
KalTapuiran (peloKc-cucTeMa) UIAKJAMHM TacBupaadau. By cucrematin
OKCHIJAaHTaH-KaHTapuaraHs mwack. M_éKHEEJQOKC ’A‘(!(bTali
1e6 xam aTanain. Byuaaih pexoke xydraapra, Fet/ Fe’t Ce'f/Ce’t,
MnO;/ Mn** na xokasoaap Mucoa 6¥.1a onain. «Pe1oKe» TepMHHK J0THHYA
reductio (kadrapuur) Ba oxydatio (okcniaaaw) cysaapudn GHPUKHLLIHAAH
KeM6 unkkad., OKCHAJIAHUII-KAWTAPWIMIL TOTEHUHAd KYPTHHU al0XHAa
yauai MymkuH sMac. JIeKuH noteHumnan y(gTh (34eKTpoanap noTeHiHalta-
pH €KH TEKTPOAIH NOTEHUHMA) HH OCOHIMHA XOCHA KHIWIL MYMKHH. YHH
IHAPTAN -PABUILAA CTAHAAPT noTeHluan ge6, Xap Oup snexktpodun Gup
XHlaary  31ekTpol OuaaH KomGHHauusgall Kepak. bynaa# 3aiekrpoi
cupaTHia CTaHA4pPT BOAOPOA 5.1€KTPO1H Kabyl kKuannrau. By
91eKTpoa iL1aTHHanauran, 1.013-10° [la (! arm) aa Boaopoa rasu
UHMAHPUIATAN BA BOMAOPOA HOH AKTHBAMIH OHpra Tenr OyaraH KHC10Tara
COJMHIaH  3,1eKTPOA - XHcoOaanaau. [laatuHanaanran nmaatiHa  ra3cHMOH
BOJI0POILHH 10TAaAH Ba 3ekTpoad H thounap 6uian mysoszanataa 6¥aain, ryé
Fa3CHMOH BOJOPO.LULAH TAlIKH/ TONTIaHJeK XapakaT KuJald.

Hy(r)=2H*4+2 ~
Craniapt BoAopo/L 31eKTPOo1 NoTeHUHald Xap KaHaai xapopaTia xam 6upra
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TeHr 2e6 Kaby.1 Kuaunran. bunoGapun, arap (6.7) tenraamana Ey=0 6yuca,
y xonaa DMOK=E, oaunaan. llynpait kunuG, aiiiv Gepuarad aJekTpos
oTeHLHAAH -~ 6y alHU IeKTPEA GuaaH CTaHAaPT BOAOPOA 3JE€KTPOAMAAH
tapkn6 tonran JIOK saementnaunp.

U Aiinn anexkTpos — GepHAraH CTaHAapT BOAOPOA 3JE€KTPOAHAAH TapKHO
tonran JHOK anemedTH 1wy 3aekTpoa NoTeHuMaan xucobaaHamu.
Okcuananuw-Kaltapuauil nmoteHuuann E HU KOHULEHTpa-

uus Ba xapopatra 6oraukauruy HepHeT TeHrnamacu opkaJu

Oepuaanu:

E=E"4 RLjp Lo (6.8)
. nF " Yred

6yuna, E’ — cTaHaapT oKCHAJAHULI-KAHTAPUAKLL TOTEHLHA-
au; R — yHusepcan ra3 poumuiiury; 8,312 K/ (moab. K ra
teHr); T — myTaok xapopat; F — ®apaneit aoumubaunrs,
96500 Ku1. ra TeHr; n — 3J€KTPOJ KapaéHH1a HLWITHPOK 3TraH,
3JIeKTPOHJIAP COHH; Aoy, Qreq — OKCHAJAHTAH Ba KaHTapuJAraH
MOAZA KYPHHMILKHra TerdllljiM MOAAA AKTUBAMUTH.™

Arap 6apua ApuM peakKuHsl KaTHAUIUWJIapu CTaHgapt
xonataa (aktusaurn 1 ra TteHr) 6yaca, ABHH 3IPHTHITAH
Mo/lla aKTHBJHK KosdduuneHTn 1 ra TeHr 6y/ran runoTeTHK
| monsipau sputMana 6yiaca, xamjaa adHH XapopaTaa To34
mMoafa 6apkapop du3HMKaBHil Xo/aTaa Ba XaBo (aTmocdepa)
Gocumu HOpMaa Xoaaa GyJaca, y Xxodaa

aOX bx]?OX

In =in ———>-=Inl=0 (6.9)

Qreq h’d] Vred o

6yaanmu.

(6.8) Tenrnama nuc6atu 6yitnua 6y wapontaa E=E° ra
TeHr 6ynaan. (6.8) TeHrnamana aKTHBJHK Ba KOHUeHTpauus-
HU y3apo OOFAHKAWrY XHCOOra OJIMHTaH:

a=yC (6.10)

OyHaa, y — aKTHBJHK KO3(D(HUHEHT.
IlyHaal kKuaub,

OKCHANIAHWII-KAHTAPHAKI CTAaHAApPT mMoTeHUHanu aeo,
CHCTeMajAa KaTHallaaural 6apua spum peakuusjap cranaapr
xoaaa 6yaca, Ba 3puras MoAda CTaHAApPT 3pHTMana Oyanwura
AHTHAALH.

* Kartbusn aidiTrania dox Ba Qreq Nap aliHH MOAAAHH SIPHM peaKUHACHAA
“TEXHOMETPHK KO3DdHUUMEHT AapakacHra OHIMPHAHILK KepaK. AmMmo 6y
jaXapuaMaian, YyHKH KYMUWIHK KHMEBHH aHaNHTHK APHM peakuHsanapia
STeXMOMETPHK Ko3apduumeHt OHpra TeHr GyaraHia Ba (akat Gab3u Gup
xomnapaa, xymaaaan Cra077/2Cr®+ na kospduunent Gupran dapk
KHAAH.
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Arap sipum peakuus Teuraamacura HY Ba OH™
6upopTa 60olIKa HOHAAD KHPCA, Y X012 YAAPHHHT aKTHBJUTH-
HH Xam HepHcr TeHrnamacura kuputull Kepak. Macaaa,
(6.4) peakuusizaru OKCHAJOBYHHHHT PEOKC XKY(DTH NOTEHIIH-
anu Kyduaaru TenrjaMa 6yfnya xucobaaHaiu.

pr M0l (H¥1Y o Ve
EMnO‘_/Mn2+_EMnG4/Mn2+ Y5F "

(6.11)
M”2+]YMH2+

By epaa xam (6.10) naru Huc6atnapaan GoinanaHuATaH.
E i/ moor=Eo%nors marByaranaa, MnOiy] =1, [Mit =1
Ba [H']=Imoab/a

XaMmla Oapuya 3appaya aKTUBJHMK Kod(pduuueHTaapu Oupra
TeHr OyaraHzarudHa amadira owupuaanad. KoHcraHTta cod
Kuiimatuun  (6,8) Tenrmamacura Kyau6, yHu YHAAMYH
Jorapudmra afJaHTHpUJICA, ¥ Xoaaa 25°C onMHALH.

04 0059 %o 0,059 . [0%]Var
E=E + rEd + .'-‘ [redléred ‘ (612)
I 0 059 [ox] 0, 059 Yox o ;

E E°+ [red]+ ?M (6.13)

(6.13) TeHrsamaHH KadTa &3ull MyMKHH:

0(1) 0059 [ox]

E=E +— fred]’
Oyunan
Eo— poq 0059 o Yor (6.14)
Yred

E°® KaTTaiuk — GopmMas NOTeHLHAJ AelHaald.
Kypuuu6 Typu6anku, arapaa [ox]=1,0 Ba [red]=1,0 6yaca,
y xonga E=FEo() 6ynap 3kaH.

! Bapuya uwTHpPoK 3TyBuYM KOHUeHTpauus (aKTMBAMIH 3mac) Jaapu 1,
0 Moab/a 6Gyaran cucremanu ¢opman notenuwan udonanaiam.
(6.14) dopmau noTeHUHAN aKTHBAUK Koatb(puuueﬂm SBHU

3pHTMa HOH Kyuura OOFJMKJMFMHM KypcaTald. Arap HoH

Kyuu 3ddekTu xucobra oaunmaca, y xoana E0=E° sibHu

dopMaJ noTeHuHad CTaHAapTra TYFpu KeJUIIMHHA KYpcaTaam.

KyNMuuauKk ananuTuk KuMésuit xucobaamaapaa 6yHaad aHuk

éHlalMI (SIKWHJALWTHPKHIL) eTapau 6yaap 3KaH.
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Pejpokc-cucremMatn cTaHAapT HOTEHUHANH alHH OKCH/IOB-
Yy €KH KaHTapyBuM «Kyuyu» HH OOBEKTHB MHKEécla Xa-
pakTepjoBuHM XHcoGaaraau. Horenuunanuu mycbar KulimaTu
KaHua KaTra OyJca, OKCHAJOBYM IUyH4a Kyuid Oyaan.
MacanaH, ranoreH rajsorenua (xs/2x) AaH XOCHJ KUJHHTaH
cucTeMaHd craHaapt noteduuanan 2,87 B nan, Fy 2F yuyn
1,36 B ra, Cly 2Clyuyw, 1,07 B ra, Bry 2Bryuyn, Ba Iy 217
yuyH 3ca 0,54 B raua kamasau. by kartopaa aHua KyuJu
OKCHAJIOBUYH (pTOp XHCcOGnaHaiH, Ba Fy 2F =287 B sca yHu
KyuuHH OGbeKTHB 3KaHMHH XapaKrepJsaiau. Hloauuur cran-
Aapt noteHunanu ly 217=0,54 B, ranorennap opacuaa 3Hr
KyuCH3 OKCHAJIOBUM 3KaHHHH KypcaTalu.

Kyunu OKCHAJNIOBUMHHHI KaHTapWJ/THH aKId XKyda XaMm
KyucH3 KaWTapyBUMJMK xoccacura 3ra Gynaaau. Macanal,
¢drop nonuaa F amanna #yk. ¥3 nas6atuia Kyuiu Kaiitapys-
YHHH OKCHAJIAHTaH WAaKJH OKCHAJMOBUYH Xocca aManja 6yamaii-
au. Macanan, Metansn xoazaru aniOMUHHA Ba pyx erapau
AapaXaaa Kyyad Ka#irtapysuu, (AI*T/Al=—1,70 B;
E%../ Zn= —0,76 B), caHananu; JeKHH AIP* yonu xam Ba
Zn®* yonnapu xaM spuTMana KaiTapyBUHJIHK XOCCACHTa 3ra
6yamMaian, Kyuld OKCHANOBYH €Ku KalTapyBuun Oyamarau
pedoKC MoTeHuMan XKyQpTH peakudsaarus wepHrura Kapaob
€ OKCHAJIOBYM €KH KaHTapyBuH XOCCACHHH HaMOEH 3THIIW
MyMKuH. Macajan, Jokyuau KaliTapyBunaapHH OKCHANAALH,

J2+2$20§—=2J_+S406_
amMMo J 7 ocoHaMKya Jaraua okcuasiaHa oJlanmM:
2J~ 4 2Fe’t =2Fe*t +J,

AHua 10KOpH CTaHAAPT HOTEHUHA KYPT CHCTEMA aHua KHUHK
CTaH1apT NOTeHUHAJ XYPTH CHCTEMaHH OKCHAJIALUH MYMKHH.
bByuaait 6ornanniunapaad ¢oinananub peakuuss AyHag HLIH-
H{ O/NJMHAAH H30XJ1a6 Oepuin MyMKHH. JleknH aliHM Kouaa
Ounan 6axoJall Xap JOMM aMaJjjla TYFPH KeaasepMaiiu,
UYHKH CTaHAapT MOTeHuHaJap CHCTeMacHaars Xxap Oup
KOMNOHEHTHHHT aKTHBJIHIM | Moab/Js Gy/raHaaruia peakuus
iyHaauwKnHu xapakrepaa6 Gepaan. PeareHT KoHleHTpallUs-
cu, sputma pH u Ba Gouwka ¢akTopaapHd Y3rapuiin GuaaH
peakuusi HyHaluIM Xam Vy3rapuiid MyMKaH. CucTeMaHH
peroKC HYHaAULUM XaM y3rapuiin MyMKuH. CHcTeMaHH pelokKc
NoTeHUHa M KOOpPAHHAUMOH OupHKManap, uyKmaap Ba
Golika/napHH XoCHa OyaMimIHAa XaM Ce3WaapJi  TabCHp
KypcaTanu.
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6.3. Kucnora-acocnn GUpHKHUI, KOMIJIEKC XOCHA GyaUIIMHK
Ba KHHHH 3pyBUH GUPUKMANAPHH XOCHJI OYAHIIMHH
PENOKC MOTeHUHANHrd TabCHPH

DJIeKTpOL peakuusijlapra KaTHallyBYH MOAJLA KOHLEHTpa-
UMSIIapHHK peloKc-NoTeHunanra Tabeupu Hepuer renraa-
MacH Gunan TaceupaaHaau. Jputmapard HT éxku OH™
HOHJAAapH KOHUEHTPaUHUsCH Y3rapulld XaM MoTeHUHaau y3ra-
puiiura oau6 kKenaad. By sipum peakuus TeHrJslamacura
KHPYBUH GOILUKa HOHJIAD KOHLEHTPAIMSICHHU Y3rapHILUra Xam
Tabcup Kuaagd. Macanau, MnO;/ Mn®*cucrema norenuna-
au (6.11) tenrnmamauu Kkypcatuiumua, HT wonnapu kow-
ueHTpauuscira 60FHK 6yaanu.

Babsan H™ éku OH™ uonnapu Hepher rtenrnamacura
KHpMaca XaM JIeKHH 3DHTMaHUHT KHUCJAO0TAJH XOAdaTH NOTEHLH-
anra Tabcup 3Taad. DBy 3puTMasard HOHJAPHHHI MaBXyll
IIaKJAHWra TabCHP KUJAYBYM XaMaa THAPOJH3 €Ku Oolluka
KHMEBHH MYBO34aHATHH CYCaHUTHPYBYH €KH KydaHTHpyBUH
3pUTMa KHcaoTaaurura 6orank. Macanau, Felt /Fe cucrema-
CHAA KHCJIOTAJW/IUK XOAaT OpTHIW OuJaH, NMOTeHlHad XaM
OpTalH, YyHKH KHCJAOTaHH Kyluauniiu Temup ([11) akBa-uon
AHUCCOUMNAHUILIHHN CyCcalTHpaaH:

Fe(H20)¢*t=Fe(H;0)s0H*t +H+

Hepher tenrnamacura kupysun Fét uomnapunuur mysosa-
HaT KOHUEHTPAUHACHHU OPTTHPHAHLIM GUaaH:

[0 RT 34
E Fét) Fe_E FE+/ Fet 3F In [Fe XY Fé+

Bynna#i muconnap erapau papaxaaa Kyn, WYHHHT yuyH
HepucT Tenrnamacu 6yiinua penokc-nortenunanviu xucobaal
KHCJO0Ta-acocjM  Ba 3pHTMajard O6ollka MyBo3aHaT/apHH
XHCOGra o/iraH X0a/1a HOHJIap MyBo3aHaT KOHUEHTPaLUsIapH-
HH xucobaauwra épaam Gepuiuu Kepak. Bollka MyBo3aHaT/1ap
HYMla KOOpPAMHALMOH Ba KaM 3pyBUYM OHpUKMaJsap XOCHJ
6yauwy 6Up MyHUYa XKUXATAaH aMajuil aXaMUATra sraiup.
Komnaeke xocua 6yuuur sddekTHHu KZPMG YHKAMH3.
Penokc-norenunan xkydrtu, macanan, M3+ /M?+ na, komniekc
XoCcH1 Gyamaranaa y 25°C pa Ky#unarura TeHr Gynaanu:

+

(6.15)

a3
E Mty M“’+=EOM3+/M2++O,O59 lgaM

M+
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ra TeHr Oynaau. Jlurananap OujgaH KOMIJIEKC XOCHJ
6yauuinaa M3t aktusaury xkamasiaw,

M3t 42— =ML

Ba Kyliuaarura teHr 6yin6 KoJaanu:
M+ apyp-
a =
: aLz—t5 ML
6ynna By 3ca MDE~% uunr 6Gapkapopauk KOHCTaHTacH

M2+ yp [F~ 6unan KOMIJIEKC XOCHJ KHJHUIKM 3bTHGOPra
onuHMaiau. Hepher redraamacu (6.15) ra a ye+HH KYHCaK;

MLB-—Z

a
EM3+/M2+=E0 +O’0591gT—=

34, 24
MM w2+3 12=B ML

a 3—z
=ES, 5y o+ 10,059 [g—==

T -

OyHaaH
EOMLa_l/ = E0M3+/ v+ — 0,059 IgB mo (6.16)

(6.16) Tenrnama Komnaekc Kanuya Gapkapop 6yJca, ctanaapt
noTeHUWaN WyHYa KYN Y3rapuiudiy KypcaTaau. DTHJAeHAHA-
MHHTETpacHpKa KucaoTa uiuTupokuaa Fe3t/Fe?t xyoprtu
kKHiAMataapuiu (6.16) ra kyiunaca,

E%ey ya-=0,77—0,059-25,1 = —0,71 B

HY Oepaau. DTujeHAHAMUHTETPAaUETAT KOMILIEKCHH XOCHJ
6yaniun Fe*t/Fe?t craupapt norenunasuHd GHpaaH Kama-
Avwnra o0au6 kenaau. lllyHu aliTuin MyMKHHKH, KOMILIEKC
XOCHJA 6Yauiiy HaTwkacuia sputmana Felt/Fe?t yphura
auru  pepokc — xydpt FeY /Fe?’t naino 6yaaau. Yuu
ctanaapt notennann (6.16) renrnamanaru Fe’t/Fe?t xyd-
THrAa Teruiuau KaTTaadk Guiaan Oorauk. boiuka mucoana
Hg?* / HgxydbTunu cTanaapt notenunasu HOAHAIAP HIITH-
pokuaa y3rapuwn xucobaaHanun. CraHAapT MNOTeHUHA
Hg?*/ HgxybTu 0,85 B uu Tawkua kudaiu, wy cababin
MeTasJl Xoa44ard cuMo6 MuHepaa KHCJAOTada 3PUTHIraHaa
BofOpoOA axpaamaiiau. OpTikua Hoa HoHAapu GuaaH cMMoO
6apKapop HgJi_(IgBHgH:BO,O )JlapHH XOCHJ KHJAIH.
(6.16) Tenrsiamara coH KuAMaTJapuHU KYHCak;
E° =0,85—0,029-.30,0= —0,02 B

Hgh =/ Hg
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Craunapt notenunan xydru (FbJE7/ Hg) nyanan kuuux
6yau6 konaau. lUly cababau HoaMA HOHJIADH HUITHPOKHIA
MeTaJ/l  XoJaHAard cHMob6 MuHepas KHCA0Taaa Tra3CHMOH
BOLOpOA axpaJullid OWIaH Ipuiiau:

Hg+41- 4+ 2H*t =Hgli~ + H,

Penokc-cucrtema noreHuuanu Ba peakuus HyHaJuuUIMra
KaMm 3pyBuH 6upukmaaap xocua Oyanwu Xam ce3uJ1ame
TabCcHp KypcaTaau. THNWMK Mucoa TapukacHia Cu * Ba 1™
HoHJapHHUHT Gupukuiinin Kypamus. Cu’t/ Cut kydTunu
crpiapt noretimad 0,139 B L/21 mkn oca 0,536 B 1a
TeHr 6ynanu. By MKKH COHHH TAKKOCI4llL, sprTvMaia Cu’
HoHR J 7 MOHHHH OKCHAM2H oNMacauTHHU KypcaTaau. AMMmo
Cu®*tBa J nap o3 3pyBuM moaaa CuJ xocua Kuaanu, 6y sca
Cu®* wuounapmu KOHUEHTpaUusiCiiHH GHpAaH KamaiTupau,
( Cul Hu spyBuanauk kymafitmacu 1,1-107'2 ra Tenr).
Cu?* uoHapH aKTHBIHIH TeHT 6Yan6 KoMauu:

- 3K CuJ

a ;-

acup

By karranukuu Hepucr tenrnamacura K)“lﬁcak:

ECu“'/ Cu? =E ct/cu ++0 059 l ac,t —Eo 2+/ Cut, +
0,059 1 e U o,
+ g 3K oy, Cu**/ Cu
—0,059 1gdK cw+0,0591ga cpa, =
=E0Cu“/ CUJ—i-O,OSQIga Cu?+ aJ -
6yHna

0 0
E%r comm E% g+ cur— 0,059 13K ¢
E() Y .
Cu+/ CuJ HUHI COH KHHUMAaTH,

E’2+)cu7=0,159-+40,059 - 11,96=0,865 B nu Tauikua 3ra-
AH.

by karranuk Ia/2]~ cranaapr noteHunan xkydTuias aHua
KaTTa, wWyHHHr yuyn Cu®t uoHnapu oCoHJMKYA HOAHAIAPHH
OKCHANAHAH:

2Cu**t +41" =J,+2CuJ
Sluru xocua 6yaran Cu?t/ Cul pemoke noteHuman xyobt
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Cu®;/Cu®t ra Huc6aTan cesunapau papaxana Gowka Xyt
noreHuuanra sra 6ynanu.

6.4. CyBHHUHI OKCHAJAHHUW-KANTAPUIAUIL XOcCcaaapH

CyBHHHI OKCHAJIAHULI-KAHTapUJINIL XYCYCHUSAITHHH Xapak-
TepJaall KYNUWIMK CYBJH 3DHTMaJjapjard pefoKc peakilusi-
JIapHH TYIUYHTHpHLIAA XaMAa KYMUUIMK OKCHIJIOBYH Ba
KaiTapyBUHJapHH peakuuss OGapKapopJ/uK/AapHHH aHHKJ/aul
‘kabujapia >KyAa XaM MyXuM axaMmusitra srazup. Boaopon
JEeKTPOAHHH CTaHAapT luapriu Hyjara TeHr Ae6 Kaly.a
KHJWHraH, Wy ca6aban Hepuer renrnamacu 6yiiuua BOAOPOIL
YUyH

2H't +2 ~=H;

Kyhuaaruy KypuHuuira sra 6ynanm,

R

T HY
E2H+/H2_ F lrl

a

H.

E%H+/ we=0 6yaranaa, waptau pasuwia a y==1 6ynanu. Tosa

cyBaa au.=1,00-10"7 Ba 25°C xamaa p =1 Oyaranna
BOAOPOA 3JM€KTPOA NMOTEeHIHANH

E piyu=0,059 1g1,00-10~7=0,413 B

ra TeHr G6yJaiu.
Bunobapun, E®<< — 0,413 B 6yaraH kalitapysunnap BOAOPOA
akpaTuil GW/aH CYBHM napvajallii MyMKHH.
CyB KaiiTapyBuu Xoccara xam sra:
2H0=4H* 4+ Oxt-e~

Aitiu xydpThu 25°C aa cranaapt noteHuuatu 1,23 B ra texr,
AbHU

E O/Hz(): 1,23+0,0591gaH ‘+ l)o2

Tosa cysna [H*]=1,00-10"7 mosb/a. AllHu aKTHBIHKAA
BOAOPOJ HOHAAPH

E oyn,5=1,2340,059(—7,0) =0,82 B

OxcupioBunnap E°>0,82 B 6yaca, cyBHH KHCJIOPOA ax<pa-
THW OWIaH OKCHAJNALIH MYMKHH.

Wynpai kuau6, cyBaAH 3puTMada PpeLoOKC CHCTeMa
notenuuann =+0,41 nan 40,82 B opaauruna 6apkapop
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O6ynaau. LLlyHHHT yuyH, BOAOPOA EKH MHAPOKCHA HOHJaPHHHHT
aktuBaury Hepuer tenrnamacuna 1,00-10~7 moab/a ra tenr
6¥anuin kepak. OKCHAJI0BUYKH-KAHTAPYBUH CHCTeMa MOTeHUHa-
Jii OyHJaH 4yeTra uYMKca, rapud 6yHaai cuctemana GHPHKHLI
peakuusnapu 6yaca xam, 6an3un 6up cababaapra Kypa xKyia
CycT/HK Ounlan OGopraHd yuyyH anHya OGapkapop xucoGJaHca
X4M CYyBHH KHCJOPOJA axKpaTuiy OusaH napyaJatl MyMKHH.

6.5. OKcuasiaHMII-KaATaAPHIMIL peaKUHAJAPHHUHT
MYBO3aHAT KOHCTAHTaJapH

OxcuanaHuiu-KaiTapuanil  notedunan xypru 6yiuua
peakuua HYyHaJHUWMHH aHUKJaW MyMKHH. AMMO MyBo3aHaT
KOHCTaHTa KUAMaTHaH doliganaHub MyBo3aHaTHH xucobaalu
Kyidafi XucobGianaiu. OKcuaJaHHiu-KalTapHaKUl peaklus
TEHIJIAMAaCHHH CXeMa acocuaa Kyiuaaruua €3null MyMKHH:

Vi red1+vQ 0X9=v3 0X;+ V4 reds (617)

AflHu peakuusi MyBO3aHAT KOHCTAHTACH KyHniaruua Kypn-
Huuira sra 6yaanu:
Vs v

ox) red.z (6 1 8)
Yi “2
ledI 0xy

a

K—

a

(6.17) peakuusina HUITHPOK 3TYBUHM OKCHAJAHHLI-KaHTapH-
JAHI noTeHuuan Kyt Hepuer TeHraamacu 6yiinua aHukaada-
hUR

"2

' RT Box,
Eomz/red2= Eg)@/\red?+ —,;F In o ( (6 19)
a
red,
RT | o
ox,
Etm,/redl ngl/'ed1+7,F In o (6.20)

red

By Tenrnamamapaa n — okcuanaHui-Ka#TapUIHIL peakLusi-
CHIa WIUTHPOK 3TYBUU IAEKTPOHJAPHH YMYMHUH COHH, V —
ailHKM PUTMAHWHI 3JEKTPOHEHTPANJIMIMHU XUCcoGra OJMLIAR
KaTHallyB4YW PeaKUHAHHU CTEXHOMETPHK KOIDPHLHEHTHAHD.
MyBo3aHaT xonaTina xap MKKH noTeHuuad XKyt ¥3apo -
TeHTUP:

E auprety=E e res, (6.21)
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(6.19) Ba (6.20) Tenraamanap kuiimataapuhu (6.21) ra
KYAMU3:
RT o RT | %o
0 2 0o RT ox) -
onQ/'?dg+WEln v _E"xl/"’d‘z_*_ nF In v] (622)
ared.2 aredl

(6.22) TtenrnamaHu yHuYa mMypakkab OyJmaraH XoJaa KalTa
yaraptupub, onamus. by dopmyaanu (6.18) Ouaan tax-
KocJaHca, viorapudm Gearucu ocTMAa MyBO3aHAT KOHCTaHTa
uponacu GOPJAHTHHU KYpcaTasiiTH WUYHWUHT y4yH KyHujaarada
€311l MyMKHH:

0 0
(eox2/red2 - onl [red, ) nF
2,303RT

lgK= (6.23)
éxkn 25°C yuyH:

0 0
Emz(z/red2 - onI [red, )n “
0,059

(
lgK = (6.24)

(6.23) Ba (6.24) TeHrnamasapHu Kyiuaariua é3uur MyMKHH

. (ng* E?ed) nF

lel =353kt (6.25)
(Ege—Efug)n
ng=ngd._ (6.26)

6ynna ES Ba Ely — aiinu peakumusga okcuanosun (EO,) Ba
KaitTapyBuu (EY%;) cudaTuaa MIUTUPOK 3TaéTraH CTaHiapT
noteHlHaA Kybraapaup. (6.26) tenrnamanad, GouaHFUy
OKCHAJIOBUH Bd KAHTAapyBUYHHU NOTeHUHaJ PapKH KaHya KaTTa
6yaca, MyBO3aHAT KOHCTAHTA IUyHYa KaTTa 3KaHJHIHHH,
OuHOoGapHUH TEHr IapoMTI1a peakUuust yaniaH yurra Kapab
AyHanuwukHu Kypcatagd. AMMO MyBo3aHaT KOHCTAHTa COH
KMAMATHHUHT KaTTa OVJHUIM peakUuWd Te3JUTHHH [OKOPH
Lapaxapna Tte3 Gyauwiura kadosaat Gepmalinn. MysosaHat
KOHCTaHTa MOAAa KOHUEHTPALUHUACHHY MYyBO3aHaT Kapop
TonraHjiaruia xucobaall UMKOHUHM 6epaliH, JIEKHH MyBO3a-
HaT KOHCTAHTaHW BYXXYAra KeJMUIMHM OJAMHAAH Oaulopat
KWJa oamainu.
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6.6. OKcHaJlaHWIL-KAATAPHIAHID PeaKUHsa Te3JUrH
Ba MEXaHU3MH

OKcuaaHH-KalTapuaiil PeaKUHACHHHHT CTEXHOMETPHK
TeHIJ1aMacH YHHHT HYHaNIMIWHHH XaKUKHH MeXaHH3MHHH
npoganamainad. Macanad, (6.6) TeHrnama peakuus iyHa-
JHIIH BOLOPOJ  HOHJApHHH  Xucobra  oJmaraHia
( MnO; +5Fe**) ontuta TabCHPJIaHYBYH 33PPauaHH TYKHa-
UWHUIMAAH BYXYAra KeJHLUIHHH KypcaTaiu. DHPOK KHHeTHK
Ha3apHUSACHHHUHT 2KT HB TYKHaLIKIIK XYya XaM 03, 6ewl
Ba YHAaH KYMW 3ca Hyara AKHH 6Ynanu. Opatna UKKH €Ku
KaM/JaH-KaM yu 3appada TYKHalUHIIH HAaTHXAacH1a aKTHB -
JaHTraH KOMNJeKC Ba YHAAH CYHT peaKUusi MaxCyJoOTH
Xocun Oyaaau. Peakuusa HyHaauiuuga TypJiH oOpaJidk Ou-
puxkmaJiap, paadkaanap Ba GowKagnap xocua 6ynagu. Yaap
KYyMHHYa y30K BaKTraua siwail ongu. Kynuuwamk opasuk
6upuKMasiapHH KHMEBHHA AaKTUBJMCH, OOWIAHFHY MOAAA
MaxcyJoTtura HucbataH wKopH 6Yaanu. by sca KynuHua Typ/u
KYlWIMMyYa peakUHAIapHH ByXKyAra Kequudra caba6 6yaanu.
Crexuometpuk (6.6) THnAM peakuusi aiipuM GOCKHUUJIAPHUHT
Aurunaued 6Yaub, peakuWss HHFUHAMCHHMHT Te3JIMrM 3Ca
CeKHH HYHaNyBuUM anoxuiaa O6GOCKHY OulaH aHHKJIaHalH.
OKcHANaHHIL-KAATaPHIUIL peaKUHAIap HUYHaMULW MeXaHHu3-
MHHH MYDAaKKaOJHIH, Yy30K BaKT Typa OJYBYH OpaJiHK
Maxcy/10T1apHH 6opaury Ba aiiHHKca Oy peakuUsnapHH y3ura
X0C HYHaMMIl Te3JHIHra TabCHP STYBUH DeaKiHs Te3NHK
IHAPDOUTHHHHT Y3TapHLIMHH, STbHU peareHTap KOHUEHTpaLUus-
JlapH, 3pHTMa XapopaTu, KataJju3zaTop/jap Ba HHrubutopJap
KabuyaapHu Y31alITHPHIL HMKOHHHH Oepanu.

SpHTMa KOHUEHTPALMUSCHHH OPTHLLH, PeaKLHUsIHU Te3Jalll-
THpaAH Ba OyHAaH, MacaJsiadH, HaMyHaHH 3pHTHII Ba 6OIIKa
IIyHra yxwai Xxosanaapaa doiinananuianu.

XapopaTHHHT OPTHLIM PeaKlHst Te3JIHTHHH OPTHLLIHra OHG -
Kenaau. Bunobapun, xapopatr xap 10°C owranga peakuus
2—4 wmapra Te3JawiraHd aHuKJaHraH. MacagaaH, Kagaui
nepMaHraHaTHH OKcaJlaT KHCJ0Ta éKH okcanaaT OujaH OLAHH
Xapoparaa TabCHPJAHHLW peaKUHWSCH >KYyla XaM CeKHH
6opanH, Ba peakUHsiHM Te3JaTHL YU4yH TUTpJall OJdHOaH
OKCaJlaT 3PHTMacH HCUTHAAAH. AHpHM XoarapAa IpPHTMaHH
HCHTHIN HOXYSAMP, YYHKM YHH XaBO KHCJAOpOAH OuJjaH
oKcuAMaHHulIKra cabab 6Vnaau. (Macanan, Fe(I1) 6upukma-
CH), éKH 3DHTMaLaH KOMIOHEHT/IaDHH yUHO KeTHWIN HaTHXKa-
cuaa (macanaH, Hod €ku GpoM) HyKoTHlui KaTTa Gyaadu.

Oxkcuananuu-KalTapHaHL peaKUHsl HYHANHILHA Te3JHTUra
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KaTa/JM3aTop MOAJACHHH KUPHTHJHUIM KATTa TabCHP 3Ta/M.
Yaap peakuus Te3JHIHHH YH Ba 103 MapTa Te3JaiUTHPaLH.
AHaJHUTHK-KHMEBHH KaTaJUTHK peakUHsIHH Te3NaliTHpULITa
Kyda Kyn mucoanap KeJTHPHLI MyMKHH. MacanaH, Bogopoln
NepOKCHA 3PUTMACH HOA HOHJADHHHM YyHuYa KaTTa 6yJ1maraH
Te3JHK OHJIaH OKCHAMAlAM:

Hy0: 421" 4+ H* =J,4+2H.0

Vura o3ruHa MoauGaed 6upukmacu €éku 6ab3u 6up 6oliKa
JleMeHT/IaD KHPHTH/AWLIM KHMEBHUH peaklUWst Te3JHTHHH 103
MapTa OLHpPalH.

ApCeHHTHH UepHil OHJIaH OKCHAJMAUl peaKUHSACH >XXylda
XaM cekuH Oopaju:

HAsOz 4 2Ce*+ + 2H,0=H;AsOi +2Ce** +3H+

AMMoO, XKyla XaM 03 MHKAOPAA OCMHI KHCJIOTA HLITHPOKHAA
peakilysi OMpAaAH Te3Jallaau.

Peakuus Maxcyﬂom KaraJjau3aTtop Xam 6yauluH MyMKHH.
Hananuin, Mn’* peakunsna katanuszarop 6yiuiuntn Kypca-
TalAH.

2MnO; 4 5HC,0i + 11HY =2Mn?* lOCOg_—}—SHzO

By, aBTOoKaTanuTHK peakuus Aedunamu. 5bHu
peakilust HaTHAKACHAA XOCH Oy/IraH Maxcysnon-y3u KaTtaJui3a-
TOp Kyuura sra 6yaaau.

Karaautuk a¢pdekraan ¢oiganaHuull KHHeTHK aHa-
AH3 "YCYJHHHUHT MyXMM KHCMHHH TallIKHJ KHJIAIH.

AHalu3 BaKTH/lda KHMEBHI aKTHB Xxoccara sra OyJarad
opaJuK OHpHKMAaHH Xocua OYJaMiIM Ba YHH peaKUusina
MIUTHPOK 3THIUM, »KapaéHHH aHya MypakKkabJallTHpalH.
TemupHu NnepMaHraHaToMeTPHK yCyJ OHJIaH aHHKJALl PeaKilH-
Acu (6.6) 6yHra sikkoa Mucoa 6yna onaau. by peakuusaiu
XJIOPHA KHCJIOTANW MYyXHTAa 6axkapuwaa cyabdat KUcjaoTara
HucGaTaH OpPTHKYa MHPMaHraHaT 3PUTMAcH cap@aaHHilH
Ky3atuianau. [lepmanranatHn 6up KHCMH XJOPHH OKCHAIALLITA
capgpaaHap 3KaH.

2MnO; 4 10C1~ 4 16H* =2Mn?* + 5Cl, 4+ 8H,0

bupok spurmana temup (I1) 6yamaca, rapuann craHaapt
noteduuas apku karra OyJjaca xaM, XJOpPHH OKcHAJall
peakuusicu Gopmaiau. ByHaa#i kypuHuuigaru 3appauaJdap-
vu H. A, UlunoB Tyrtaw €éKM HHAyUHDpJIAHTAH
peakuusiiap ae6 araaud. [lepmadranar Gujian TeMup y3apo
TabCUPJAAHHLI HATHKACHLA MaHraH GupuKMacH Guaal TypJaH
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OKCHAJAHHW O60CKHYKAA OpajuK GUpHKMAaJaap xocun 6vaaan:
Mn(VI), Mn(V), Mn1V), MnIll) Fe’t uonnapuuu
OKCH/J/IaH/lH Ba IOKOPH KUMEBHI aAKTHBJAHKKA 3ra 6y.aranu
yUyH xJopHaJaap OGunaH Xam TabcHpJaalHO, IPKUH XJIOPHH
Xocna Kunamd. dputmana xocur 6yaran Cly Kneman yuu6
Ketagu, 6y Ouaan XJOPHIA KHCAOTANM MYXHTAA lepMaHra-
HaTHH oanan cap@.daHHLIM TYWYHTHPHAAAHU.

Mn*¥ younapHu MaHraHHu 6exapop GupuUKMaJiapu 6unan
xqopua vonnapura ( Cl7) uuc6atan ocoH oKcHAsaHaaH Ba
xocua 6yarax oxcmmaﬁran wakagaru mairai Fét younapu
OGunan 6MpUKHO, YHH KBHBAJNEHT MHKIOPAa OKcHAMaiau. 1y
cababau temup (II) uwrupokuna xaopua Cl~ voHaapuuunr
OKCHAJNaHHIUMHHHT OAUHH OJHLI Makcajauaa sputmara MnO,
KHPHTHLI TaBCHA 3TUAALH.

6.7. Penokc — uHaukartopaap

OKCHANAHUMI-KARTAPHANIT KM PelOKC-HHAHKATOPAAD Aeb, CHCTeMaHwW
OKCHAAAHKU-KAWTAPUIHIW NOTeHUHa UFa Kapa6 Y3 panrunm ysrapru-
pyBuUM MoAAanapra aMTuaanM.

OkcuasioBUH €KH KaWUTapyB4M TabCHPH PELOKC-HHAHKA-
TOpJap Ty3WAMIUMAa V3arapdll BYXXyAra Keaald Ba 6y 3ca
WYHUHT paHruHu Varaptupaau. Ulynnali kuau6, peaokc-
HHAHKATOP 3PUTMACHAA OKCHAJdAHTaH Ba KalTapuJ/raH wakJj-
Jlap opacuaa TypJd paHrgary Wakad MYyBO3aHATH XOCHJ
6ynaaM, Ba Yy cucTeMa MOTeHUHAAHH V3rapuiiu Ounaas
CHIDKHHAM:

Indoy+ne~ =Ind;ea (6.27)

OyHaa Indo, MHAMKATOPHHU OKculdaHTaH, Ind,.e KaliTapniran
UIaKAH; 7 — OKCUANAHWMWI-KAUTAPUINLI KapaeéHHAa HIITHPOK
3TAAUraH 31eKTPOH COHJIAPH.

HMunukatop cucremanunr (6.27) notenunanu Hepuer
TeHrJAamacu O6yiinua XMCOBJAHUIIN MYMKHH:

0.059 | {Ind, ]
v (6.28)

DpHTMA paHT Y3rapHilinHu Ky3 GUJaH KYpULII MyMKHHAHTH-
HM 3bTHGopra oviub, arap HHAHKATOPHH OUPOp paHIM
WakKalary KOHUeHTpauusich Ootika L1akAd KOHUEHTPalUHACH-
Aaun 10 mapra kyn 6yJaca, YTl HHTepBaJdHHH ByXKyara
KeJTHpaau:

E=E’+

Ind,, ] | nd, ) _
102"]@”—] 01 1=lg—7——2=2—
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By Hucbar kuiimataapu (6.29) um (6.28) Tenrsnamara
KYyUHO HWHAMKATOD VTHII HHTEPBAJHHM BOJbLT OUPJHCUAA
TONaMH3:

0,059

n

E=E’+-

Pelokc-uHankaTopiap HYWAa KeHr MHKECAa Mab/iyM

: H
6yaranaapy AndeHUIaMuH @‘N‘@ xHcobaaHanu.

OKCHIIOBUMAAP TabCUPUAa AUdeHnTaMHH KaliTMac peakuUus
acocua aBBano AMMeHUI6eH3MHHH XOCH KHJIaaH:

oA =l A AA o2

Cyurpa paHrau audeHus 6eH3nH KaHTalaH MHTEHCHB KYK
6uHadua paurau Andenn16ed3nn GHoNCTraya OKCHAaHAH!

OO0 =
ZQNNO + 2+ 26

CYHITH KapaéHHu cTaHaapT moredunaaun 0,76 B nu xa-
pakrepaosun xamga HT=1,0 moab/a aa. andeHnIaMHHHH
yTuwi uitepBaau AE=0,76 +0,029 B 1u Tamkua staau. Arap
spuTmana notenunan 0,73 B nan optmaca, y xosia HHAHKATOP
patrcus, EZ0,79B na sca sputma kKyk OuHadua padrra sra
6ynanu.

lllyHra yxuiaw pepoke xoccajau uHAMKaTopiaapra (eHu-
aHTpaJui KucjoTta, dheppouH Ba 6olika MoAdanap Xam sra.
bup Ttomousnama, si'bHH Ka#fTMac HHAMKATOPJAp HulJall
BaKTH/Aa, aH4a HOKyJaaid xucobuaHaau, YyHKH yJlap OpTHKYa
OKCHAJIOBYH TabCUPHAA MapyajaHWLIM Ba PaHIrCH3JaHHLIH
MyMKuH. ByHpalt kalitmac peaokc-unaukartopaap cubdartuaa,
MacajaH; MeTHJopaH», MeTHJ KH3WJIW Ba OolukajapaaH
doiiganaHuaany.

6.8. OKCHANAHKII-KAHTAPUANL PeaKUHsl HYHAJNUIIKIA HOH
Ky4YH B2 XapOPaTHHHI TabCHPH

KynruHa okcuadaHulU-KaHTapuauul  peakuusijapd —
eTap/Ju KOHUeHTpauusara sra 6y.araH XxJopuA €ku cyabdar
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KHCJAOTAJH MYXHT1a 0aHO OOpHIaAH, WYHHHT YUYH peakuusi
Oopuuly 1aBpHAA HOH Kyud amanjaa yarapmaiau. DyHaai
CHCTeMAJapHUHT MYyBO3aHaT KOHCTAHTAJapHHH KaTbHsH
Xucobaauapaa pean noteHuHasdiap Ba TeTHUIM MyBo3aHaT
KOHCTaHTaMapuiaaH dolinanandw Kepak O6yaanu. Jlekun
CTaHZapT NoTeHUHaAra amaJna KHJIMO TaxMHHUH XHcobJaaluaap
XaMm onartjaa erapiu Mukéciaa TYJIMK HaTHxka Gepaiw.

YHua HOH Kyuura sra 6YamMarad OKCHANAHHII-KaRTapHanil
NOTeHLUHANHra HOH KyYHHHHT TabCcHpuHu (2.8) TeHraama
OpKaJih Xucobra o/iMil MYMKHH.

Tenrnama (2.8) Ba (6.10) Hu (6.8) ra Kyitu6, Kyidugaruuu
XOCHJ1 KH1aMH3:

_Foy RT | lo]" _ RT 2 (12 _
E=E + nF In ;;]v;— oF 2,303A'VZI-A <l+]l/2 0.2J
éxkn 25°C na:
v 12
E=E°+ 0,059 g pl O'OQQsz?(—[ l/2_()’2J)
n ked]v2 n ) 141

Bynna Avz® pelokc CHCTeMaHM OKCHAMAHraH Ba KaiTa-
pHATAH HOH ILAK.THHUHT 3apsiajaap KBaApaTJaapHHHHT papKura
TeHr. Macanau, (6.4) Tenraamaina

Avzi=2? — +&%—2° = 1"48.1°—1.2°=5
% Y

OxcuanaHuill-KadTapuauil peakuust HyHaauiuura Xapo-
paTHH TabCHPH KHCMaH aliHU peakUHs Te3JUIHHH MyXoKama-
cuaa Kypub yTuarad sau. XapopaT OKCHAMaHHW-KaNTapranL
CHCTeMa MyBO3aHaT X0JaaTHra Ce3waapJau Jlapa)xala TabCHP
Kuaaau. by OGoraukank ymymuii xodaaa (2.12) Ttenriama
opKaJan uoonasanaan. OKcuanaHHII-KaATaPHANIL PeaKLHA-
CHHHHT HCCHKJHMK 3(pekTH AH aHua IOKOPH Ba MyBoO3aHart
KOHCTAHTAHH HCCHKJIMK KO3(POHUHEHTH Xam eTapaHiup.
Macanan, (6.6) peakuusiHp HCCHKAWK 3pdektn AH = —
—630 xdx/mMoab ra teur. By kuitmatan (2.12) tenrnamara

dinK

KViiu6 a7 = —0,36 uu xocun kKunamu3. by xapopar

1° norapudmra kyrapuiaranaa MyBO3aHaT KOHCTaHTacH
TaxmHHaH 0,4 ra kamafinwnan Kypcataan. bynaa kamaiinw
aHua ce3uJapJ/ii, aMMo allHH XoJ4aa (6.6) Hy TYAHK HYHa KLY
YUYYH amaJjaa, XaTTo Xapopar yH lapaara opTca Xam TabCHp
KHIMaHAH, YUYHKH MYBO3aHAT COH KHAMAaTH Xyla KaTTaiaup
(lgK=62).
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6.9. OKcHaNaHWW-KARTAPHIKIW pPeaKUHANAPUHHHT
MyBo3aHaT koxcraHtanapu. MOK sa N'm66cHmn cranpapr
IHEPrUACHHHUHT Y3rapHiuu

['u66cHH cTaHAAPT 3HEPTHACHHHHT Y3rapuluu, OKCHANA-
HUII-KaHTapUAKIl peakUUsiCHHUHT MYBO3aHAaT KOHCTaHTa
(2.13) Tenrnamacu Ouaan 6Gorauk. IDKOK Ba TI'u66cHH
CTaHaapT 3JHEePrUACHHHHT Y3rapulid ypracuaaru cranaapt
GOFJIMKJIHKHH XaM TOMUI MyMKHH. ByHuur yuyn (2.13) Ba
(6.25) TenrsiamasapHu GupJalUTHPAMH3:

E% —E® ynF
AG'= —RTInK = —RT Lo Ered ™ _ _ pop (6.30)
RT

6ynna, E° — snementununr cranaapt IOKu, okcuaioBuu Ba
KaATapyBuH CTAHAAPT MOTEHUHAJHIa TEHT; 1 — 3JeKTPOHIap
COHH.

(6.30) Tenrnama Typau xucobaauwsapHu 6axkapHul yuyH
KeHr Mukéciaa Kyananuaaau. Macanan, arap peakuus
KaTHauluunapuw yuyd I'u66CHU CTaHAApT 3IHEPTHACH XOCHJ
6YadLIM MablyM 6yJca, y X0/1a.,MyBO3aHAT KOHCTaNTa Ba
sjeMeHTHH ctanaapt 210K Hu xucobnaiu MyMKHH[.

? CaBoanap

I. Tapku6buaa KMnO; Ba MnSO, 6yaran 3pHTMaHH OKCHAJSAHHUI-
KafiTapuauwl noteHuuanu Kaeaiai yarapaau? a) KMnO, konuewTpaunsicu
Kynairtnpuaca; 6) MnSO, spurMmacudunr pH KoWueHTpauuscu oiuupHca;
B) 3put™Ma pH n owwupuaca.

2. Okcuanannul-KafiTapuanil foTeHUHad KalBaauaan ¢oiinananub,
KYAH1aruaapHy OKCHIANAaHWAUI YUYH PeareHT TAaBCHA ITHHI:

a) J” nu Jyraqa; 6) NOi uw NOj raua; ) Fe'* um Fe’t raua;

r) $;03 un S,Of raua; 1) AsOj”mun AsOi raua;e) SO3 nuu SOi raua;
®) Mn?t uu MnOj raua; 3) Cr’tuu CrO}~ raua

3. Tapkubuaa temup (111) xnopua, muc (11) Ba kyprownn (I1) 6yarau
IPUTMAra TeMHp NAACTHHKA TYWHPHIIH. DPUTMala KadcK MeTat uyykmara
Tyuiaau? i

4. Kucaoranu MyXHTaa Kaauil AHXPOMAT TAbCHPHAA OKCHAAAUI MYMKHH-
mu? a) Fer* un Fe'* raua, 6) Mn2* uu MnOj raua; B) SOt uu SOI~
raua? .

5. Tapku6una Fe?T pa Fe®T 6yaran sputmara KCN xyunaca, vuma
YUYH OKCHAJAHHUI-KAUTAPUIHW NOTEHUUAAH KaMasiad?

6. Ky#inaaru okCuaNaHWIU-KaHTApHAHLI CHCTEMACHra 3pHTMa KHCAOTa-
JMAMCH KaHAail Tabeup Kypeataaw? a) Cr:087/ 2Cr**, 6) MnOi/ Mn®T,
B) SO}/ HS r) NO;j/NO, NO;/NQe) AsOi~/ AsO3™

7. Huma yuyn cumo6 HySOs aa spumaiaun, aexkun HI 1a soaopoa
axkpaTtuw 6u.Jan 3puian?

8. Huma yuyn Au HNO; 1a spumaiiau, aekus 3ap cysuaa ( HNO;sa
3HCY) spuitan?
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9. Huma yuyw HgS& HNO; na spumaiian, aeknn HNOs Ba HCI nunr

1:3.0 apanaiumacuia spritau?
10. OKCHAAHHILI-KAHTaPUAKLI peakuna RYHANHILHHA Kaunai VarapTu-

pui MyMKHl
a) 20 4+AsOi~ 4+ 2H' — Jyj +As03™ +H,0
6) 2H,0+4Jz} +S0; —2J~ +4H' 4SO~
8) Br—+BrO~ 42H* - Br,4+H.0
r) 2Mrtt £5BrO~ 4+-60H" — 2MnO; 4 5Br~ -4 3H20

A Macaanaanap

1. 0,5 v« CH3COONaHuHr BoAOpOA 3JEKTPOH MOTeHUHa-
JIKHH XHCOOJ1aHT.

Bepuaran wapoutia BOAOPOA 3JEKTPOAHHUHT OKCHANAHHIUI-KANTAPUIHIL
110TeHIlHAAK KyHHAary TeHriama 6yifuua xdcobnaaHaiu:

0,059 .
EH,/QH*_EH,WH*"-—‘““ lg[H*)*=E%, o+ +0,059 Ig [H*]

OpuTMagary BOAOPOAL HOHJAD KOHLEHTPAaUHACH MyBO3aHaT OpKaJu
aHUKJaHalH:

CH3COO~ + HOH = CH;COOH + OH~

OH ~— uoHAap KOHUeNTPaLKACK KyilHaari popmyaa 6yiiuua xucobaaHanu.

—14
[OH | = Ky 0 = 1107105 | o 05
Km 1,74-10~5

CyBHHHN HOH KynaWTMacuaaH KyWuAardHH XOCHJI KH/IaMHu3:

K, 1.10—H
[H*]

—5g.10—10 )
[OH=] — 1 7.105 5910 MO/

Tonuuaran BOAOPOA HOHJAEp KOHUEHTPAUHSACHHH HepHCT TeHIMJ1aMacHra
KysMu3:

E yyy2n+=0+0,0591g(5.9-107'°) = — 0,545 B
6yHaa, .
E y,on+—=0B
2. TanbBanuk anementHuur SIOK u Hu Xucob.aHr.
Ni0,2 moab/n Ni(NOs)s, 2 monn/a NHy) HgoCly 0,1 mons/a KCJ Hg
Fanbsannk snement 3/EKTPOAJIapHAA KyHHAArH peaKius Gopalru:
Nis= NP+ 42e7; Efpr n=—0,23 B
Heh* 426~ = 2Hg EYg gug= +0,792 B
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By anekTpoanapHuHI  OKCHAIAHWUI-KAHTAPHJIMIL  NOTeHLHANIaPUHH
Kyitnaaru Tenrjama OyiMua xucoGaaidmus:
0,059

2

0,059 ;
_ g0 ) 24
Ei{g§+/2Hg_EHg§+/2Hg+~§_ lg[HgZ ]

E + lg [Ni#T);

=F
NEtT/NiT T NEH/NG

Xucobaaw yuyn Ni?t sa Hglt wonnap konuentpaunacuun an6atra 6uiui
3apyp. Hukelb HoHW MyBo3aHaT KoHueHTpauusich Mmya mukaop NHj
MINTHPOKKWAA HYHaJaldMraH, KOMILIEKC Xocua Oyauw KapaéHH OpKajiu
Tonuaaau. Aputmana ‘Ni(NH;)it 60p ne6, Hukeab HOHHHUHHHT KOHUEHTpA-
LUACHHH XHCOGAaNMH3: ’

0
N2+ = CNj _
BNi(NHy)2+ (C%H3—45?\1i)4
0,2
= 7 - =3,27-10"% monb/a
2,05:107(2—4-.0,2)*

6nHobapHH -

0,059

5 183,27 107 %= —048B

ENF+/Ni= —0.23+

Cumo6 (1) uonnapu myBo3anat kouuentpauusch HgeClouu 0,1 M KClI
lla 3pyBUAH/HIUAAH XHCOOJAHMH3:

3K HgCl; 1,3-10718

Hg2t
(e [cr-2 (0,1)2

=13 10—16 MOJIL /J1

Bynpan,

_ 0,059 6
E gt ong=0792+—5 1g13.107'°=0323 B

FasbBatuk saemenTHuur 3I0K u KyHuaaruHu Tawkua 3taiu:

SHOK=E E =0,323 — (—0,48) =0,803B

Hegt/2Hg NEt/Ni

3. Tapkubuna Kyithaaruiaap 6ynrad KOMIOHEHTJIAPHHHT OKCHAJAHHMIL-
KadTapuauil NoTeHUHadapuHH XucoGaadr: a) [MnOij=1 wmoab/a,
[Mn®**] =1 wmoab/a, [HT]—10"! wmoab/a; 6) [Mnorl =] moab/a,
[Mn®*} = moaw/n, pH 3,0; 8) [MnO;i | =1moan/a, [Mn’*]=1moan/a,
pH 5,0; r) [MnO;]=0,027 woab/a, [Mn®t]=0,013 moan/n, pH 6,59;

-4) 0,2 moab/nn KMnOy, 0,4 moab/a MnSQOy, 0,5 moas/a HNO;

X asob: a) 1,42; 6) 1,23; B) 1,04; r) 0,89; n) 1,48

4. Tapku6upaa 0,2 moas/a KyCraO; 0,3 Moab/a Crz(S04)38a 0,5 Mmonb/a
HNO; 6yaran sputMany OKCHAJNAHMIL-KAHTAPHIHL TTOTEHUHANHHH XHCOG-
Jaaur. )Kaso6: 1,29 B.
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5. Tapkn6ura KMnQ,, MnQ, (k) Ba 0,01 M KOH 6yaran spurmara
TyLIHPHITaH NJaTHHS 3NEKTPOAHHHUHT OKCHANAHUII-KaHTaPH/KLL NOTEHUHARH
0,738 B ra Tenr. Aiiun sputmasars KMnOg KoHUEHTPALMSICH HAMAra TeHr?
Xaeob: 0,1 moab/a.

6. 20 ma 0,050 M NayAsO; Ba 18 ma 0,05 M Jp apanaltMacu Xocun
KHJAMHTAH 3PUTMaHH OKCHAJAHHII-KAHTaPWIHL NOTEHUHaNHHH Xucob.saHr:
Jasob: 0,026 B.

7. KOH (r/a) spuTMacura Tywupuirai BOAOPOA 3J€KTPOA NOTEHLHAHA
0,767 B ra tenr. KOH koHuentpauuscuuu (r/a) xucobaanr. )Kaso6: 5,61 r/a.

8.03 M HCOOH 3pUTMajard BOAOPOA 3JEKTPOA MOTeHUHANHHH
xucobaanr. Xasob: 0,13 B. ' )

9. 5 % NH.Cl sputmMaznary Bofopoa 31eKTPOA NOTeHUHATHHH XHCOB.1aHT.
Xaso6: — 0,27 B. ]

10. Dpurmara Tywdpu/arad BoJOpoA 31eKTpoA noreHuuan —0,528 B ra
TeHr 6yauuin yuyn 1 1,0,1 M NHjna kanua ompnumavNH4Clapmum Kepak.
JKaso6: 10,7 r. : ) .

11. 32 ma 0,25 M HCIO, Ba 19 ma M KOH apanawrupub xocua
KHJAHHTAH 3pHTMa BOLOPOJ 3JEKTPOAHHHHI AOTEHLHAAHHH - X#CaGaaHr.
Jaso6: —0,12 B.

12. Arap 3puTMara TYIUHDHJITaH BOJOPOA 3JeKTPOA MOTeHUHANH —
0,688 B ra Tenr 6ysaca, NasCOs (Mo/1b/J) KOHUEHTPAUMSICH HUMara TeHr
6ynann? X aso6: 0,1 monb/a.

13. 1 a 0,1 M CH3COONasBa 100 ma1 0,1 M _CH;COOHapanammacnnaH
XOCHJ O§NraH 3pHTMAHH BOAOPOA 3/JEKTPOA MOTEHUHANHHH XucobJsaHT.
Kaso6: — 0,34 B,

14, Ky#iugaru peakuusiapHHHT OKCHAJAHHIU-KANTapHUIHIL MYBO3aHaTH
KOHCTAHTAaCHHKW XUCOGJaHT.

a) 2HNO;+2J~ +2H+ o= ONO+Jo 4 2H,0
6) S.O2F 2]~ = 28,0}~ +J.
B) HoS+Jo= 2HY S 4+2J°
r) 2CP* +46Fe®t 4 7Hy0 == Crp0%~ +6Fe’t - 14HT
1) Cry0#~ 46J7 4 14H+ = 2Cr 3+ 4-3J,+ 7H20

PearenT/iapHH 3KBUMOJAP MHKAOpAA apanaluTHpHiraHfa Oy peakUusiap
Kaiicu ToMoura #yunanaau? Kaso6: a) 1,12-10'%;, 6) 7,61-107'% =)
2,65-10~'% 1) 1,42.10~5; n) 5,57-10%, ’

15. 20 Mn 0,1 M KMnO,Ba 20 M1 0,1 M FeSO,pH=0,0 1a apanawrtupn-
aanu. Sputmasary MnOi, Mn?t Fe’,, Fé+ myBo3zanar kouueHTpaussia-
puHu xucobaanr. YKaso6: 0,04; 0,01; 0,05; 1,13-10 —'* (moab/a)
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16. Kyfinnaru peakiust TeurnaMajapura KodhQUIHMEHT TaHAAHT:

a)
6)
B)
r)
a)
e)

MnO;j 4+ SO3~ +H* - Mn?* 4+ S0f~ 4+ H,O
MnO; +NO; +H* — Mn?t 4+ NOj + H;0
Cry0f~ +J~ 4+ H* - Cr®* 4+ J,+ H,0

MnO; 4-Cl~ +H* - Mn?t 4 Cly+ H,0

Cr*t +Bry+ OH™ — CrOf~ +Br— +H,0

Mn?* 45,08~ 4+ H,O -~ MnO(OH) 2+ SO~ +H¥

)K) H3A504+J_ +H+ — H3A503+J2+H20

3)
u)
K)
a)
M)
i)
o)

n)

Fe** 4+ H,S - Fé+ +S+H*

NO; +H:S4+H* - NO4+S+H,0

BrO; 4 Br~+4+H* — Bry+4 H;0

MnO; 4 Cf+ 4+H;0 - MnO(OH) o+ Cr,0f 4 Ht
Mn?* L PbO;+H* - MnO; +Pb%+ + Hy0O
MnO; 4 C;0i~ 4+ H* — Mn?* +CO+ H,0O

J= +H;0; - Jo+ Hy0

SO;+J; SO~ +J~+H*
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b. Acocuit aHanu3 ycyanapu

7-606

AHAJIU3 YCYJINIAPUHHUHI METPOJIOTHK
XAPAKTEPUCTHKAJIAPH

I'paBUMETPHK Ba THTPUMETPHK aHAJHU3 yCYANapH XO3HPTH
3aMOH aHaJUTHK KUME coxacula MYXUM poab YHHAKAM.
Bynpaii ycyasiapiad amManifa sIHTH OPraHMK peareHTIapHHH
TrpaBHUMeTPHA THTPUMETPHsAA KOMIJIEKCJAAapHH Ba aHaJUTHK
KUME yCKyHaJapHHH KyJJall coxajnapu siHajla TaKoMHUJJall-
MOKAa.

Bowka aHukaukaap, yauaiwnap Kabu aHaJdWTHK XKapa-
€Hnapaa xam 6ab3u 6up HyKcouaap 6yan6 typanu. Hatuxa-
Hu 6axoflall aHaAH3 KHCMHHK GHP coXacH 6yau6, XaTOJNMKHH
Y34 3ca YHUHT 3HT MyXUM XapaktepaaHuwnnaaup. [y 6unan
Oupra MeTpOJIOrHK XoJaTuHu OGaxoJallHu XaM V3 uuura
0J1afiu.

7.1. XaroauknapHuHr cuidaapra 6YaIHHHLIK

SIKMH BaKTiapraua «yJadaliiard XaTOJHK» TEPMHHH KEHT
rapkaarah 3au. FOCT 16263—70 dasaat ctangaptu 6Viinua
Oy TepMHH TaBCHA 3THAMalAuran Toudara KUPUTHIIH.

! Y.nqaumaru HaTHXAHH XaKHKHiI# KHHMaTHAAH YeTNaHMIUKUra

AHKKJAW XATOJUIH AeHHJIadH.

AHanM3 XaTOHHUHI TeHIJIMCH KyHHAArH:
Axi=x;— yHAa Ax; — yauauigaru MyTJOK XaTo; X —
aHaJ/lM3 HaTHUXKacCH; U — aHaMu3JIaHyBUH HAMYHALarn KOMIo-

HEHTH XaKHKHH MHUHKAOPH.
! Yavamparu MYTJIOK XaTOJAHKHH XaKMWKHA KaTTajaukka

HucOaTura HUCOHMii xaToNuK Aeiunaiu.

Onatna HuCOMH XaTOMMK NpolUeHTAa HpoLadaHalH, FapUuH
Yy GUpJHK yaylunia XucoOJaHHIIM XaM MyMKHH:

%

Ax.
X100 % =
n
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Yauauw xaToauru Typau dhakropgapra KymaaaaH HuliaTuia-
AWraH yCKyHa aHuKJWrura, yJadaul yCyJH, Ky3aTyBUMHHHT
Iaxcuil XoJaTu Ba XokasoJaapra OOFJHK. '

! Vavamparu xatoAuk ananu3 TakpopaH Gakapuarawaa ysapmaii
KoJca €KM MabiyM KoHyHusT Oyiiu4a y3rapca, yHra CUCTEMATHK
XATOMAUK AeHHNAATN.

AfHU CHCTEMATHK XaTONUK Oesqrucu Ta)kpubaaaH TaKpH-
Gara yrtuwn OunaH y3rapmaiau. CucTteMaTHK XaTOJHK
€ HaTHKaHHW KaMaHTHpaLH €KW KaTTaJaliTHPalLu.

! Takpopwii yawawnap BakTupa yarapca, yuwra tacoandmil XaToamuk
aednaanu.

bup Kartop yauawsap BaKTHAa TacoAudui XaToJHK
Oearucu goumuifi 6yaub Koaman, taxpubanaH Takpubara
yTuiwaa yarapub Typaau.

! AiiHu WwapouTaa KyTHATAH HaTHXKara Huchatan YA KYHMITaH XaTOAHK
aHya katra 6yJaca, y XoJAa yHH YaaKalAuK Qeduaanu.

Yaap oaataa uw 6akapyBuM aHAJHTHK (3PHUTMAaHH
duapTpaamkaa, YykmMa 6usaH yHd AYKOTHIL YYKMaHHU IOKOPH
XapopaTaa KU3AMpWATaHAa éKH TOPTHW AaBPHAArd COAHUP
6ynamurad XaToaukaap Ba X.K.) HM Hya Ky#raw Kynoa
onepaTHB XaTOJUTHAAH COAUD Gy/aaau.

7.1.1. CucreMaTHK XaToJHKaap

CHCTeMATHK XATONHKAADHUHT BYXYAra KeJMIU XoJulapu
Kyn Kuppaauaup. Yaap opaciaa ac6o06 Ba peakTHBJAPHH
Kyanab, ycyaHu Y3u Ba AHANMTHKHM LIAXCHH XO0JaTH
HaTHXKacuaa cofunp O6YjaAuraH XaToJHKJap Ba XoKa3oJaap
Kyla XaM axaMuATAH Xucobaanalu.

AHanuTuk amanuii MaulFyaoTiapia HULIAaTHAAAHraH ac-
606.1ap MabaAyM aHUKJAWKKa 3ra 6yauinu 6un1aH xapakrepJa-
Hu6, KYNMHYa »Kyla XaM IOKOPH AHUKJHKHH KypcaTyBuu
ac6ob6sap GunaH HiLJIall XaTOJNUKJAapHH aH4a KaMalTHpaldn.
Cuctematuk xaTosquk MaH6am KymuHYa TeKillMpUJAMAaraH
Tapo3MHHHT TOLUH, XaXXKMH aHUKJaHMaraH yuauos ac6o6.apw,
CIIEKTPO(OTOMETPHALA HILAATHIAAUIaH IPU3MAHH CYPHJIHLLIH,
($OTO3/MeMeHTAarn TOK Ba X0Ka3oJ/apHu Kyanaiu GuiaaH coaup
6yaniin MyMknH. CHCTeMaTHK XaTOHM yJadall Ba XHcofra
o/uul MyMKHH. KYMuHUYa cHCTeMaTHK XaTOJNHUKHH Ce3HJapJiu
MHKECIa KaMaHTHPHII MYMKHH. YHHHI YUYyH Y3rapTupulll
KAPHUTUG yHH dapku €KW oJMHTaH HaTHXKaHH OOLIKa IOKOPH
aHMKJAMKIAry ac6ob Gu/iaH yadaluadaH OJAMH HATHXKA Ouax
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TakKocaalll kepak. MiunaTHaaanral peakTHBAA aHHKJIaHYBYH
KOMMNOHEHT €KH XaJaKHT 6GepyBUH KONAHKHH OYJIHLIH XaM
CHCTEMaTHK XaTOHHM KeNTHPHOG 4yHKapalan. PeakTHBHH OJIHH-
laH CHHYMKJAAO To3ajall XaTONHKHH KaMaHTHpaldH Ba YHH
amaJjna «HoJb» ra oJiH6 Keaajiu.

MeToNHH XaTOCH aHaJIM3/]1aHyB4YH CHCTEMAaHH XOCCacHra
GOFJAHKIAHP, LWIYHMHIAEK, 3PYBYAHAHK KaGH 4UYKHIU BaKTHAA
yyKkMaaa €KH I10BHUILA, PeakUHAHH TYJAHK HYHAJIMacC/aHCH
¢oTOMeTPHK 3pHUTMaNapHH YTHW BaKTHra Kapa6 y3rapuui
GeKapop/IMrH Ba XoKa3ojapra G6GoranK O6y.iaan. YcayGHu
XaToNapH KynuHua aHuKaAaHMal Kouaau. HWynuuraek,
OoNnepaTHBBAIIAXCHIH XaTONHK XaM Ce3H1ap/H axaMi-
ATra 3ra 6Y1a/H, AbHH aHaaW3 aBpHAa onepalus 6aXapuiH-
UIHHHHT HT MYXHM aHAJHTHK CaBHSICH YHHHI MaxopaTHura Ba
XyCyCHAITHra GOFJAMK G6Yaand. Arap aHaJuTHK THTpJaw
BaKTHAA PaHIJIK HHAHKATOp GVEFHHHHI Y3rapHWHHH aHHK
¢apkura Gopusamaca, y Xap JAOHM 3PHTMA THTPJAALUHHH
yTKa3u6 1o6opann. CHCTeMaTHK XaTOJMKHH aHHKJIaW GHJHL
Ba YHH HYKOTHLI aHa/lH3 AaBpHla HMKOHHATH 60pH4a lo3ara
KesnaAnraH 6apya HyKCOHJADHH OJAHHH ONHILCA acochaHraH
6ynanH. '

XaTONHKHH OJAHHH OJHUWIHHHI XaM axaMHATIH
3KaHHHH KypcaTu6 VTHII KepaK. YJaap MacanaH, TaKpOpHH
aHHKJAlW BaKTH1a aHaJHMTHK HKKHTa ac6061a OJHHraH TeHT
HaTHXXaHH Ky3 GHaaH uaMaJnab é3raHaa OJAHHIH HaTHXara
AKHHPOFHHH OJIKIL NaBpuia ByXylra Keaaaun. KonyH 6yiunua,
CHCTEMATHK XaToJHK OHpHHYH HaB6aTAa aHHKJAAHHIUM Ba
XHCO6ra OJHHHIUH KepakK, 4YYHKH CHCTEMAaTHK XaToJHK
6yaMaraH TakAMpRa XaM, arap yHaaH IOKOpH GyaraHaa xam
TacoaHpHit xaToHu 6axodau ypuHAH XHcoGaaHaau. Amania
CHCTEMATHK XaTOIHKHH aHHKJAallHH KeHr KyJnaHraH ycy/ana-
puiaH GHPH aHAJAH3HH HKKHTA Gup-Gupura GOFAHK GyamaraH
ycyaaa Gaxapuwaunp. SIbHH skka Taxpu6Ga Ba cTaHiapT
HaMYHAHHHT aHAAH3H/HP.

Tapkubupa wKopH napaXanarn aHWKJAMKKa 3ra 6yarau
371eMeHT 6op TypJaH KOMIOHeHTJAaplaH w6Gopat O6yaraH
MaTepHal CTaHAapT HaMyHa JAeHuJafH. YJAapHH TypJu
AHAJIMTHK yCyanapaa rpaayHpaaHral rpa®uk Ty3Hll y4yH Ba
wy OunaH Gupra MoAna TapKHOHHM TOMHII XaMmaa aHa/u3
HAaTHXXACHHHHT TYFPHJHTHHH TeKIIHPHIL Ba Typad ycaybaap-
HH OGBEKTHB METPOJIOTHK XapaKTep/iail Ba XOKa3onap yuyH
KyJdaHaup.

Crannapt HaMyHara xaM Gup KaTop TaJab/ap Kyiluaaau.
Yaap ydyyH SHT aXaMHATAHCH KyHHAarWAapaup. ITanou
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3JleMEeHTIapHH  3TajoHAa OeiarunaHrad Ba KypcaTHJraH
XaTOJIMK MHKAOPJapyH XaKHKHIA XaTOMHK KaTTaauruaal ¢apk
KHamac/auru Kepak. Crauaapr HaMyHa taxpuGagaru 6ab3u
6Hp KOMIIOHEeHT/1aD pacMui r'yBoXHOMa OuJiaH TACAHKJAHTaH
6yauwu kepak. CTaHgapT HaMyHa y30K MyJUlaT CaKkJaHraHAa
XaM YHH TapKuOHW y3rapmac/uru Kepak. YHHHT MacCCACHHHHT
Gapua KofiH aHaJ/H3 yUyH HAMyHAa OJIMIUHU TAbMHH 3TYBYH GUD
XKHHCIM KHMEBHI Tapkubra sra 6yianmu kepak. Hly cababin
HaMyHa ojaTia Maia OHD XKUHCJAH MeTaJlJl XOJ11aru KAPHH/IH,
KYKyH Ba Xo0Ka3o KypuHuwiaa ta#épnananu. Cranaapt
HycXaJap TapkuOHaard 3TajoH 3JeMeHT/ap MHKIOPH aHHK
Hi1ab YHKapHLI KOPXOHadapAard Hycxaaa JeMeHTra Hucba-
TaH WKOPH Japaxaau aHukjaukaa 6ynaau. Unean sranonaap
HaMyHalaH aHHKJaHaIHTaH KOMIIOHeHT MUKJAOpHAaH dhapKJa-
HulIM Kepak. by amanga 6axapub 6yamaiauran Tanabaup,
IIYHHHT YYyH HaMyHa Ba 3TaJjlOH TapKHOWAArd KOMIIOHEHT
Opa/JHFHAArH CHCTEMaTHK XaTOJNUK TacoAH(Hi XaToJAHKIAaH
OPTMACJHUTH KepaK J1e0 uerapasaHuaai. H.

Crangapr HaMyHa aHaJu3H oJaTAa IOKOPH MaJsaKaiu
aHAJUTHK ONUMJap TOMOHUAAH 6UpP KAaTOP MaKTOBra'ca3soBop
6yaran Kyprasmara sra 6ysaraH JaGopaTtopusiiapaa Xap Xua
ycyJapHu Kyaaaw 6unal oaub Gopusaaiu.

Typan Kopa Ba paHrin MeraJsl KOTHIIMA TypJaapH yuyH
MiIOHYJIY 3TajoHNap 6op. MabhaH, MUHepaJ, TOF XXHHCAAPH
Ba XOKa3o/ap aHa/Ju3W yuyH CTaHLapT 3TajoH Tapkubu Oy
mMaTepHa/IapPHUHT Xap XuJa 6Vauiin O6ujaH GOFJHKIAMD.

7.1.2. Tacoaudmit xaTonap

Tacoauduit xatonap mabiaym 6up Oenrura Ba YHHHT
«Tacoandui» 1e6 HOMMAHHIIK XaM, YHH KeJqHO YHKHIIH XaM,
Oupop 6up KOHyHWsiTTa 3ra 3Mac. Tacoanduit XaTONAHKHH
6yauiiyg, mMacajiad, napaJjiesa aHaju3 HaTHXKaJjapH XaTTOKH
G6up-6upuian ymyMaH ¢apk KHJaAuraH XaToOJUK/JIapHH
y3J1yKcu3 Xxucobra onuul XamM, TerHuuwid Ty3aTuljiap Xam,
desipiM  Xap JAOHM XaTOMHK épaamMuaa xucobra OJHHaIH.
Tacoanduit xaTonnkuu coaup G6yauMlIMHM onaTaa TycaTAaH
BYXXy/Ara KeJayBuM XoAuca Aeb kKapaJsaiu Ba y XaTOJHKJap
3XTHMOJIMK Ha3apusi Ba MaTeMaTHK CTaTHCTHKa OyiiHua
KadTa ullJaHaH.
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7.1.3. AHanu3 yXmwamanry Ba aHWKJWIM, ypTada Kniimart Ba
CTaHZAPTAAH YeTAaHuI

! CucreMaTuK XaTOJUKHHHT HOATA AKMHIMTMHK CH(AT KUXATAAH ndo-
Aanavuul TYFPu yauaw Aeinaanu.

bup xun wapourna ysnyanran HaTHXKanapHU Y3apo AKHH-
JUrdiy  ndolanoByd VXWAULIMK VJadall yxwawaurd ae6
atasaau. KeHr wMabHoga yxwawiuk TyuwyHdacd Ouaad
6epuaanu. :

)
! Xap xun uapoutaa (TypJu BaKT Ba TypJu ycyaaap Guaan Ba Xx.K.)

yauam HaTHRAJapuHn 6Gup-Gupura SKMHAMIUHA, YXWAMAKTHHY Hdoaa-
N0oBYKM GUPJAMK YJAYaMIAArM YXWAWJAHK AeAHNAAH. YA4amaars aHuk-
JAMKHH XAKHKHA HaTHXara AKMHIAMIAHK #doganoBun KaTTaduK yJauaw
AHUKJINTH AeHHAANH.

CucremaTuk Ba Tacoanduil XaTONUKHHUHT SHT KHUHK TYPJH
KYPUHHILIMAATH KHAMMATHIA TErHUIIM KATTaJHK, YadalllHHur
3HT IOKOPDH aHHUKJWrH JAeliwsiand. AHUKJIMKHH MHKAIOpHE
KUXaTAaH, HUCOHH XaTOJMKHH TeCKapu KaTTaJuru OujaH
vudoaanail MYMKHH. Arap, macasnaH, yauawjgaru HucGuit
xatoauk 0,01 % 6unan xapakrepaaHca, y Xo0J4a  YHHHT
AHUKJHTH 1/10_4—104 ra TeHr Gymaaau.

XaKuKuil yaualunuir Gu3MKaBUA KaTTaldrd OGBEKTHU
cupat Ba MHKAOPUH XOCCACHHHHT ulea] XapPaKTepuHH
aHukaaiign. Taxpuba Hyan OunaH Tonuiarad GU3KHKaBHH
KaTTa/uK, XaKMKHH KaTTa/jukKa WiyHua SIKMH OYyJaaiuk,
yHUHT ypHuTa afiHu Makcan ydyH XaKuKdil (QH3HK KaTTaJuK
e aTanyBUM KHHMATHH HUIATHIL MYMKHH.

XaToNHK HA3apHsICH WWYyHH HCOOTJIAHIMKH, arap XaToJduK
laycc KoHyHH GYitHua TaKCHMJIaHCa, y X0J1/a 3HT HLIOHUNH Ba
)”/Jmam IXTUMOJIJIMK KATTaJurdk MaTeMaTHK KYTH LW éKH
ypraya apupMeTHK aHUK YauaHraH Kuimar XucobJaHalu.
AfiHM X0/ FenoTeTHK HHFHHIM YUyH, STbHH aliHH WapOMTAA
OJIMHTaH OyTyH Ky3aTHIU HHFMHAMJAApUra TYFPWH Kedaau. Dy
KysaTHlJapHH ypTada apudMeTHK HHFUHAMCH — reHepad
yprauanuk Aeiinnanu. Opataa aHaduTHK KUMEéxa napaJJed
COHJIAp yHYa Kj’/n 3Mac Ba OJHHTaH HaTHKa WHFUHAWIAPHHH
TaHJdaHTraH HUFUHAKM KK TacoAdHPHUH TaHJIaWw
nedunann. Ypraua tacoauduil TaHna® - ONMHTAH HAaTHXKa
Kuiimaty yprtaua TaHaaw aedunagu. CTaTHK aHalu3
yeyad 6yilnua TacoAudui TaHIaul HATHXACHHH reHepada
MHFUHAK mapaMmeTpu GuaaH Gaxosall MyMKHH Ba LWy GuiaH
6up BaKTAa HaMyHalard KOMMAOHEHTHH aHHUKPOK Ml/lKllOp
KHAMaTUHH Ouauin MyMKHH.

Butra anukaaw cod Kuiimatu BapuaHT Ae6 atanaiu Ba
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x OuJjiaH Oearujianagu. bup Katop BapHaHT COHJApH, sbHHU
HaMyHaJlarH KOMIIOHeHTHH Oup ycyn OujiaH napaddjen
aHUKJaul HaTHXajaapH, Xxj, Xz, X3,..., X, Jap BapuaHT
AUFUHAMAADHHH  XOCHJ KuJdadd. BapuaHT HHFHHAHCHHH
BapHaHT COHHU «n» ra 6meHraHn ypraua éku ypraua
apudmeruk™ KuiiMaT aefinnanu:

- Xi+xo4+...F+x [
i
gttt dn  Loe (7.1)
n n .
i=1
Xap 6up oauHraH HaTuxa OuiaH ypraua Kudmar
opacuiaru tdapk Tacoaupuit uersanu éku GUpruHa uyetJa-

HHIU €KW colnaruHa d ueTjaHu Ae6 atajiu:
di=xi—x

Xap 6up cTaHAapT deTJaHMIUHH aHUKJaWl Ky#uaard
S tdopmyna 6Yiinua xucobnanaau:

S n
Z (xi—x)2 2 d,?
i=1 i=1

S= n—1 - n—1

CTaHD,apT HYeTJJaHWI KBaApPaTHHHU AUCNIepCUA lleﬁHJlallHI
n n
2 (x—x)? 3 d
S=1=! = = (7.2)

n—1 n—1

Arap KkysaTuwl coHaapu Kyda Kyn 6yjaca, y Xxodaa
S kattanuru 6ab3v JOMMHH KaTTalMK 0 ra HHTWJIAAH Ba yHH
CTATHCTHK Yerapaaanuu S ne6 atananu:

o= lim S

n—- 0o

AHHKpOFM yerapajlaHuilHM CTaHAApT 4YeTJAaHKHW Je-
AUl Kepak GysiaiM, yHM KaTTaJIHK KBaJIpaTHHM 3Ca yJa4a il
ancnepcusicu Aeiiunanu. LllyHpali kuaunb, aHuKaalllH
aHaJMMTHK 11ApoUTH 6yiiM4a aHMKJaWl x Yprauya TaHJaHHLI
XxucobsaHub, reHepa/ TaHJAaHUUIM p XaM 3Mac, Xamja o XaM
3Mac Ba TaHJaHraH CTAaHAAPT UYeTJAaHULl XaM OJHHMaHAH.

* Keitnuru BaKTaapaa yadaw ycy/sapuiad KaTbHA Hasap aHaau3
HaTHXa Gupauru ( % r/n) Moab/n Ba X. K. xaMaa yHu yprada apudmeTHk
KaTtaaurd sca «C» 6u/1ad ubonanall TaBCHA THIAMH.

N
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«YXuwawank KuiMaTuHy 6axodail yuyH, ypraua aucnepe
KuiiMat S? xucobaaHanm:
n
2 x—n?
S)L:- i=]

x n(n—1)

Ba CTAHAApPT UYeTJaHHULIHH ypTaya HATHXKACH:

3 (5—x?
S i=1
Se= N n(n—1)
7.2. Hopman takcumaaiu ~

Taxpuba #yau Ounan ucGOT KHAMHHUIMYA aHAJU3
JaBpHAA COH KHXaTjaH KaTTta OyJaraH XaTo/Jukjaap KHYHK
COHJIM XaTo/aMKKa Huc6GataH 03 Ky3arunap skaH. lllynra
yXwau Kyn Mapra Ky3aTuuliap HaTHXKacuaa TypJau Genruau
KaTTa XaToJHKJap KynuHua GUp XHJ COHAa yuparaHHHU XaMm
Kypcatuaaiau. bynnah Ba wyHra yxiwauw tacoau@uil XaToNuk
XYCYCHATI4pH HOPMaJ TakKCHMJaaHuIWn éku [Taycce
TeHrJamacH opkajad é3unaiu:

x—w?

|
y=1y(x)= 6\/558 202

(7.3)

Yuna, x — tacoauduii KaTTaaiuK KHHMaTH;, W — TeHepal
yprauaauk; o2 — aucrepcus.

Hopman takcumiauuw 3rpu uusuru 7.1- pacmaa Ge-
puaran. CraHpapT udeTsaHull (JAMCAepcHs) KaH4Ya KaTTa

wix) 6yJca, 3rpH YH3HK HH-
wabu wyHYa Kym 6y-
JajH.

Karranuknap p Ba
¢ Jap TaKCHMJIaHHLIH
OVaAHHUI napa-
MeTpH nedusanH.
(7.3) TeHrnama 3XTH-
MOJIIMK 3HYJIMTHHH Xa-

X
. I
7.1- pacu. Typau xun yprava xBappaTvk PaKTepaalAH. ——=—
XaTOVIHKAApAaTH HOPMaJ TAKCHMJAHRI 3TPH oy2 =
UH3HKIapH KospduuueHt utynaan
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TaHJaHTraHkKy, TacoAupuii KaTTaluK «x» TYFPH Teruu
IXTUMOJIHIH — oo < x < 0o opaJjuruia 6yaub, y 6upra teur
6YJICUH:
o (Jr—u)2

2
| e dx=1

—_ 0o

_

6+/2n
IO3anu ucraran epula o Ba w KHAMaTH (7.3) 3rpu 4YHM3HK
yerapacH Ba abcuucca ykuaa 6upra teur 6yaaaun. bunobapun,
arap x; Ba xz opKa/M OpAMHaTajap YyTKa3uaca, y XoJAa
TaCOAMPHA «x» KATTANHK X| < X < X2 SIXTHMOJJIHK HHTepBaJK-
ra TYFpU KeJajH.

X9 (x—uJ2

—Se""’2 dx

Xucobaaui, unrerpana (7.4) gaH p—o w40 opaquFura
ymymuit 103ann 68,3 % ra Ba w420 aa yuu 95 % ra, xamaa

vix Vix)

N\

R lnnm
AR RN RN

A
~J6 -26 -6 2636 X 6266 62836 x ~36286 62636 X

a) g &

[N

7.2-pacs. Taycc TeHrnaMaCHHHW  KypcaTHATaH  oOpajHKAapaAa .
HHTerpaanaul: .
a— p+0(68,3%); 6 — pn+t20(950 %): 8 — p£30(99.7 %)

W= <<o OyaraHaa 3ca uHTerpajd amagajga 3rpH  UYH3HK
yerapacHHu Ba abcuncca Ykunu (99,7 %) ra TeHr 6yanuiniu
Kypcataau. 7.2- pacMaary Mmaiifa uyum3ukgaap 6GuaaH udona-
JaHraH jo3ara TeHr 6y.arad unrerpad (7.4) x = ko (x—ko 1an
TO x4 ko raua) KypcatuiraH opajJufHAard x; HaTHXKacuia
XOoCHJ 6y/Iran P 3XTUMOMIMKHU BY»KYAra KeJUUIHHU KypcaTa-
AH. By 3XTUMOJJIWK KAaTTa/IHKHH MW OHY 3XTHMOJIJHIH
€KH HIIOHY CTATHCTHKACH, w—ko AaH To p+ ko rava
O6yaran opaJjuK — MUIOHY HHTepBaJH, P uHTerpan uerapacu
3ca —HWOHY Yerapacu Ae6 aragaau. Llyunait kuau6,
alTHLl MYMKHHKH J.—0 AaH TO uW—+ 0 OpaJHFHAA OJHHIaH
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HILOHY 3XTUMOJVIHK 68,3 9% Hu Talikua Kuaaiau, sibHu Oy
yMyMuH HatHxKanu 2/3 kucmupa éragu. Muxku opanuk =+
+ 20 yMmyMuit KuitmaTtiu 95 9% una 6yaca, ananasoH + 3o 3ca
99,7 % HH, ABHH aMmaJsjga YMyMHH KaTTaJHKHW Y3 HUYura
onaau. MHTerpan uerapacuaaH Tamikapuia OJHLI 3XTHMOJH
6ynraH aHa/iu3 HaTHXKACH @ Ta TEHT:

oao=J—P

by katranukHu axamusitra sra 6yJaralH w3a naeb
aTtanafu.

HopMaa TaKcuMaaHHILIMTa acocjJaHraH XaTOJIMKHHU KJaac-
CHK Ha3apus/apd acTPOHOMHS, reole3usi.Ba OollikKa coxa-
Jgapaa Oup Kartraauk OuWiaH Kyn MHUKAOpAArd yJadatu
>KapaéHura KyJulaliia KeHr MUKECAa Y3 YPHHHU TONaH. AMMO,
allHk MoAla aHaJu3 HaTHXKacHHW uuawl (rtaiépaaui)aa,
YHHHT (ofiiacu eTapau O6yaManu, YyHKH odaTAa y KyNuHUa
KHYUK XaTOJHMKKA OJHO6 Kead. DHI KOPPEKT HaTHXa KHUMK
COHAArH XaToMWKHH XX acpAa TapakKKHH 3TraH CTaTHCTHK
dwnaw ({- TakcHMaaHuil, sbHd CTbloJeHT Ba 6. GYIHHHILK)
6unaH XOCHJ KHJHHaAH.

7.3. (- TAKCUMJAAHUIU

Tansaw aucnepcusiHy rexepas GOFTAHMILTA SIKHMHIAHHII
lapaxacH, 3pKHHIHK COH Japaxacu [ KyiAuaardya aHukJ/a-
HalH:

f=n—1

Gytaa, n — HaMyHaHH NapaJjJes aHalu3 KHJIULIAArd yJidail
COHH.

Iucnepcusn 3pKHHAKK Japaxa COHM KaHYa Kam 6yaca,
reHepas JAMCIEPCHsl HUIOHUWIHIH 0 HLlyHYa JLIOHUCH3 Xa-
pakTepra sra 6y.u6, TaH1aHyBUH AHCIIePCHs §% XUCOBIaHalH.
Hopman TakcuMiiaHWwa KHYKK XaToJdMKKa HACGaTaH KaTTa
XaTOJIHKHH OYyJHIIK XaKHKaTra siKHH OysaMaca, iy cababsu
HaMyHaHH mapaJijiesl aHaJu3 KHJIKL COHJNAapH KaMalTHpuJCa,
KaTTa XaToJHK XOCHJ OyJull XaTOJHK 3XTHMOJNH Xam
KaMasnau. byHn xucobra oamaciauk, oO6beKTHB OGysmarad
KHYNK Kuimataa 6yauuinra oaub kenaau. By HILIOHUCH3JHK,
aHWKJaall CcoHM (mapaJsJen HaMmyHa) OusnaH Gorauk 6y.aub,
CThioaeHTHH - TakCHMAaHHUIKAA XHco6ra oauHaan. SIbHH
KaTTa XaTOMHKHH XOCHJ GYJHIIMra XamMaa KMUMK XaTOJHKHH
3ca HopMaJl TAKCHMJaHHILIHTA HUCOATaH KaM BY>KYAra KeJuil
3XTHMOJIMHH KY371a TyTaiM.
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Hopwmaa takcumaanuin Kabu {- TAKCHMJAHHLUI XaM CHM-
vetpusan O6yaub aithw abcuucca KuimMatTuiaa, HoOpMaJ
TaKcuMJaHuul 6yjaranu Kabu, MakcuMyMra sra 6yaaau. Ammo
OyHaal 3rpH uu3uK OVituua f- TAKCUMJAHHII Y3YHJHIH Ba
KeHraury 6yiiMuya 3pKHHAMK Japa)a COHura, s'bHH yJadatu
coHH (7.3- pacm) ra Gorauk Gy.aaau. wen

7.3- pacMaaH KypuHuO TYy-
pPHUOAMKK, 3PKHH Aapaxa COHH
KaHua KH4YHK OVyJjca, 3rpu
Un3nK OajlaHAMMIH LIYHYA KH-
UK 6VJaub6, y OUp XHJA CTaH-
A4apT ueTjaHHulnla abcuucca
VKHra wyH4a CycT siKuHJaa-.
IH. - TAKCHMJAAHHUI f—oc0 Ja
HopMaJa OyauHuuira YTadu.
Amanna 6y dapkaanuli f>= 7.3 pacs. (- Takcumaaw  Irpu
=20 6yarania KaMm ce3uJyB- YHANFH:
yaH 6yau6 Konaau. b—f=1:2—f=5 3—f=00

Arap Hopmasn TaKCHMJAHHWII Kyl COHJM YJaualiapia
ULIOHY opadufd p=4+20 95 9% 3XTUMONAHMK HUIOHUH Ouaan
peanu3auMsIalca, y X0/14a Kam CoOHMY Yayalsiapaa Oepuirat
3XTUMOJJIHK HIIOHY KAaTTaJHTH X =lp;Sx HILOHY OpafUFHAA
amaJra oiidpuianu. Bynaa, {, ; — 3pKHHAKK Aapaxa CoHUra
6ornuk Oyarad aiHu P TakcuMJaHWUIAa HopMaad Ba [ —
6yaunumnap dapkuHu xucobra oayBud CTbaeHT KO3(PPHILH-
€HTHAMD. ! AarH uHAeKC P Kalil KUAMHTAH 3XTHMOJIHK, [ ——
SPKMHIHK dapaxa coluHu kypcataau. Typau P Ba | aaru {p,
{ KO3 uilMeHTNapHHHUHT KHiiMaTaapu 7.1- )KaaBaaaa KeJTH-
puiran. Hopmaa Takcumaanuinim xapakrepaosuu p=0,95 %
Ba [=20 na kosdduumnent t, ;=2,09, abHu 2 ra AKHHJUTH
KYpHHNUG TypHEaH.

Kuuuk Kuiimatan [ na HopMaa Ba TaKCHMJIGHHIU
opacuiaru dapk aHua ceauapauanp, Macaaal, f=3 sa P=
=959 1na Takcumaanuw Ko3pduuHeHT 2 YpHUrA I,
i=3,|8 6yaanu.

XaKukarra sikuH Gyarad ypraua apudMeTHK HHCOHH
XaToAMK (HHcGaTaH deTiaHuiu) Kyhugarw copmysaa Gujian
XxucobaaHanH.

t, S5 S
p. b x
S,—‘—"j’: M ‘_j:tr’vf ;\/Tl
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7.1- adsaa. CroiofgeHT K03 GHIIMEHTH

P

: 0.75 0,90 0,95 0,98 0,99
1 2,41 6,31 12,71 31,82 63,66
2 1,60 2,02 4,30 6,97 9,92
3 1,42 235 3,18 4,54 5,84
4 1,34 2,13 2,78 3,75 4,60
5 1,30 2,1 2,57 3,37 4,03
6 1,27 1,94 245 3,14 3,71
7 1,25 1,89 2,36 3,00 3,50
8 1,24 1,86 2,31 2,90 336
9 1,23 1,83 2,26 2,82 325
10 122 1.81 2,23 2,76 3,17
11 1,21 1,80 2,20 2,72 3,11
12 1,21 1,78 2,18 2,68 3,05
13 1,20 177 2,16 2,65 3,01
14 1,20 1,76 2,14 2,62 2,98
15 1,20 1,75 2,13 2,60 295
16 1,19 175 2,12 2,58 2,92
17 1,19 174 2,11 2,57 2,90
18 1,19 1,73 2,10 2,55 2,88
19 1,19 1,73 2,09 2,54 2,85
20 118 1,73 2,09 2,83 2,85
30 117 1,70 2,04 2,46 2.75
40 117 1,68 2,02 2,42 2,70
60 1,16 1,67 2,00 2,39 2,66
120 1,16 1,66 1,08 2,36 2,62
1,15 1,64 1,96 2,33 2,58
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Bepuaran uwonu axtuMoanuk P 1a MuIOHY HHTepBaJH

iit,,',—vs;-=£+a (7.5)
HH TalWlKHJ KWjJaalH.
Arap,
5= ,,',,% (7.6)
6Vaanu.

OyHaa 6 — afiHu WuwoHY 6edruCHa aHaAu3Aard XaToJdHK.
D e o = S
XaKHKHH éKkn reHepasa ypraua Tapku6 x —t,, ;,T naH
n

—_ S .
x+1t s v opanuFuia Tonunaau. ByHun uwony yerapacu 1e6
aTafiad. AHanu3 ' HaTHXKacH aiiHM 4Yerapa opaJiMrHiaH
uMKaauran 6yJca, y xo/iaa HaTHXKa XaTapau 6y.au6, HollaH
dapxk/aHaaM, y XoaAa HUIOHY MHTEPBAJMHH 3SXTHMOJIIMK
vuioH4Yu OuaaH Xapakrepdall Kepak. ByHaa XaM 3pKHHIMK
Aapaka COHH KypcaTHAMWIH KepaK. AHaju3 HaTHXKACHHUHT
MWOHY KHTEPBAJIH OAaTAa HILOHY 3XtuMmoaauru 95 % na
xucobaaHaau.

(7.5) Tenrsamana anukJgaln coud K KaHua kyn O6y.aca
6epuaraH MIIOHY 3XTHMOMJIHFHAA HUIOHY HHTEpPBAJH LIyHYa
KaM, SbHH aHaJu3 aHWUKJAWTM I[UyH4Ya [IOKOPH OYJHILHHH
KypcaTmokaa. MacanaH, uionu 3XTuMoaauru 95 % 6yarau
MKKH MapaJJien aHdK/aalina HUIoOHY opanufrd (7.5) TeHrjama

12,71

acocaH :i:'—;/?s=;t95, 6y yura aHaJu3 yuyH
+ 4\~/3§ = 42,5854+ Typrracu yuyH i3—\'/lz§= +1,6S8 Ba

GewTacu ydyH 3ca —?1/778.3::{:1,248 ra teHr. Kypuuub Ty-
. S

pubauKH, uuioHY opanuruaa 3¢dekTau Tabcup OepyBuH
4—>5 napaJiites aHukaalraua 6yaap skal, KeAUHIH napaJdJen
aHMKJAIl COHJAaPHHM OPTHUIM aH4Ya KaM TabCUp Kypcarap
skaH. llly ca6a6au maxcyc xonataapaaruia, macanaat, 6ab3u
6up apOuTpaxK KMAWLUI aHaNu3JapHAaruHa TYPTAAH OPTHK
napaJdJen aHukJawsap 6axkapuaanu, xoJoc.

Mucoa Tapukacuia 6ponsa Tapkufuia Kanafiin THOMOUYCBHHA KOMILJIEKC
GipHKMa Xoida GOTOMETPHK aHHWKIaW ycyduHu 6ab3n OHP METPOJOTHK
XapaKTepHCTHKAaCHHH KYPHO unkamu3. TYPT napaanen anukjaluaa, Kydniaru
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OFUPJIHK yaylin s ( %) ) naru HaTikaaap oandaau: 4,80; 4,64, 4,84, 4,61,
AMaguil Xxucobaall BaKTHaa YypTauas HaTuXa ogatiaa (7.1) dopmyaa
6unan smac, 6asku Kyinaaru udoaa 6yinua udosansanaim.

_ 1 &
c=A4+— X (Xi—A) (7.7
=
yufa, A — uxtuépuii paBulifa Taunab ojduHraH Kartaank 6Yan6, xucobaaw-
HM COAAAJtalTHPHWAA KYJJaHulaiurad Mukaop. AfiHM  Xonpa  yHH
A=470 ne6 xabyn Kuau6 C  Hu TONAMHU3:
0,10—0,0640,14—0,09

=4,72
4

=470+

Hucnepcusiny xam (7.2) dopmyana 6yiinua amac, 6aaku amania XucobGHu aitua
Kynakaamtupn® kKyhuaarn HucOaTia ONHHAAK: B

Y (¢—A)=n(c—A)?

52 i=1
n—1
s2— o +100+36+ 126"'81"4'4 —0,01323=1,32-10"2
Xap Gup HaTHXaHH CTAHRAPTAAH UETAAHHUIW, KyAHAATHIa TEHT: :

s=1/82=V1,32-10"2 =0,115

Ba yprauya apudMeTHK CTaHIapTAaH HeTJaHHIL:

Si=—S =ﬂl~5—=0,0575
\n V4
7.1. x)aaBangaH uiwoHy 3XTUMonu 0,95 Ba 3pKkuH Aapaxka coHH 3 Oyfnua
CrbioneHT Ko3DduUHeHTHHN th953=3,18 Hn  TOmammus. Y  BakTaAa

P==0,95 6yaranaa xaTonnk 3XTHMOJJIHTH

*ip, = :t3,18——0’ 1215 = 40,182 = 40,18 Ba §pTaua UUIOHY HHTEPBAJIH

b \/Tl
4,724-0,18 opanuruna, sibHu 4,54 nan 4,90 rava 6ymanu.

OXHprd HaTHXKaHK XHCOOMAIAA OAATAA YHH SIXJIHTIAHTH-
punanan. HaTuxaHH sIXJAMTJALIHK MablyM KOHMJAA acocuia
0116 GOpHIN KepaK, UYHKH OpTHKYa OyTYH XOJra KeJTHPHIL
4aHa/Ju3 HaTHXKACHHM 4YaJKalUTHPUIIH MYMKHH. HaTuxatu
yHiaMuu KatTa coHfayd Gearu GuiaH axAuTIamMail oauul, peaJ
AHUKJUKHH axuiuaaMaiam, 6ankuy MypakkabaaluTupanu,
MexHaT XaMm Gekopra capdsaHanu. AHaau3 HaTHKacHHH Geul
OJITH XucoOra OJMHYBYH COHAA KYypcaTHIU, oJaTila XaToJHK
COHHra TaHKHAHM HYKTaH Ha3apAaH Kapa/jMacJuruHu Kypca-
tagu. lynn xam aftuul Kepakku, OMPHHUM COHIAH OJAMH
é3uaraH Hoaslap 3bTHOOpra oaHHMafau.
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XamMma xucobiauLiap y.4ail XxaToONAMrura HucbaraH Gup
€KH HKKHW OUpJAHKIAH Kyn OYyJIMaraH aHUKJAHKAAH €3W/MLIH
KePAKAHTH Ba CoH OenrnnapuHu akaTruHa OXWMpru Katrta-
JIHKI1AaH KaMaHTUPHUIL MYMKHHJIWTHHU aJjoxuila KypcaTull
kepak. (Onartaa ananusgard xato GuUp éKH HKKHTa xucobra
OJUHYBYM OYTyH CoH OGuaaH €3unaad). AHalau3 HATHKACHHH
wyHaafl Oeard Ou/aH oML KepaKKH, YHH OGUp €KH HKKUTA
OXHPTH COHHM XaTOJNIHKHH XapaKTepJoBUYH COH OYJCHH.

(7.6) dopmyna Ba 7.1- kaaBan épaaMuia aHaJu3 yuyyH
OJIHHTAH IapaJjJes HAMYHa COHMHH XaM TOMHII MyMKHH, STbHH
aHWKJAlJard XaToAuk 6Gepurad KaTTajMKIaH OLIMacJ/JHTH
Kepak.

®apas KuauHr, Macajal OpoH3a TapkubGuaary KajaillHu aHWKJalugarud
xaToauKkHu puwnaran +0,18 % ypuura, 40,10 % (abcodior)ra KamaiTu-
puur Kepak 6yacuH. Xap 6up yaualigary craHaapraan detaaw +0,115 9% Ba
Hitony Gearncn 0,95 (7.6) TeHrnaMaaau fp HH TOUAMH3:

py=g N =\ =087

0,115
Arap n=7 6ynca, t,, 0,87 \/-7 —2,30 HaTHxKa onvHaal. 7.1- KaaBaa 6yiu-
qa f=106 6yaranaa yunur sxrumoaanru P <2 0,95 ra Tenr 6yaaan, wy caGabiau
eTTHTA nNapajje) yadawl etapau 6yamasiau. Arap f=8 6yaca, y xo.naa
‘p;=0,87 V8 =2,46: (7.1) xkaaBan 6yitnua f=7 6yaranaa t0.95.7=2,36
Hu Tonamus. buuobapun, aitiu xonaa nuony Moikaaury 0,95 naH 61up KaHua

opti6 ketaan. lllynpail kuau6, 8 napasaden anukjall aHajn3 XaToCHra
6yaran tajsabuk KOHUKTHPAD 3KaH.

7.4. Xaroauknap AMFMHAHCH Ba KynaiWTmacu

Ananutnk KuMé& xucobaawinapHia KynuHua XaToJdap
KUAMATHHUHT dapKaapu, yJapHUHT HWFANAHJIApH XamAaa
KynafTmanapuaad Qoiaanadunaad Ba xokaso. Macadna,
rpaBHMeTPUK aHaau3la HKKM TOPTUM Mmacca ¢apKaapH
6yiMua 4yKMa OFUPJAUFHHH, ONTHK 3HUJIHTHHHHT (Qapku
6yiiMya KOMIIOHEHT/ApPHH HYP IOTHIUIHM Ba XOKa3ogap aHuKJA-
HalH.

IDXTHMOMIUK Ha3apusicu OYfdua, AWUCNEPCHA aLAHUTHB
xoccara sra skaHauru ucbornanau, 6yHaa cTanpaprt derja-
dnw 6yamaifiau, uy ca6abau aucnepcust €kn OWp Heua
KaTTaMHK xy, xg 1ap QapKu, EKW AHFUHAKCH TeHr OYJaiu:

S? wrun=S]+S,+52,

Xt XXy

bopanio kynafitma  kacpau ‘6yaca, y xoana AHCnepcus
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HUCOUH XaToJMIMKKa HuchataH »KaMJaHajau.

2 2 2 2
XXoX3 X *o *3
Ypraua kBampaT #uFuHAMCH EKH GapKMHH KyiHaard
TeHrnama 6y#ivua xucobaaul MyMKHH:

Sx,+x2j;x3= \/Si,‘}‘si‘f‘si (78)

Xatoaukjiap kynaiTMa €ku kacpau 6yJaca, y xoJaaa Typau
xHcobaauiga Hucbuit Karranukiad doinanaHulain:

GGG o

X XoX3 *y X9 X3
[lyHra xam 3bTHOOP KUJHL KepaKKH, XaTONUK AHFUHAHCH
éKM KYmalTMacHHM camapaiu MHKécaa KaMaHTupuiira
SPULIMLI  YYYH XaTOJUK WHFHHIMCHTA 3HT KaTTa XHcca
KYLWYBYH XaTONHKHH KaMaHTHpHW GWJAH 3DHUILHIL MYMKHH,
AbHU Oy KaTTa axaMusTra sra 6yaaau. bynaai mynocabartaap

amanja KeHHH4aJHK TypJdH aHajlH3 ycyanapuilal Myxokama
KWIHILAA KYPHAALH.

7.5. XaToJiMKIapHH TOMHLL

Bup. kaTop napaanen awuknainap GunaH 6up BakTAa
KyHHYa ypTaua apudMeTuk cepusnap Ba Gouika TybpaH
Gbapk KHIyBUH MabiayMoTaap GyitMua xaM aHaju3 HaTHXKaga-
pu Tonuaaau. YauaM KHHAMATIapUHH MXTHEPHH paBulLAa
I06OPHATAH KHCMH <«XKYAa» XaM KaTra €KM «aHdya» KHUYMK
6ynca Ba WyHra yxwat xato xucobaaHraH ypraua apupme-
THK HaTHXaHH KYpUUI XaM aHaJM3 HaTuXajapuHu 6y3ub
KypcaTuul xaM MyMKdH. Kynoa xaTosuKkiapH4 TOMML Maca-
JIAHUHT HO3HK TOMOHH 6ynu6 Kosaau. XaToNHKIapHH TOMHLI
yCy/auHu GuD KaTop mapaJjJes yjadalwiapra KyJanaw Guaaw
6up BakTAa yHYa Kyn 6yamaran taxpubanap yuyH XaM Q me-
30HHHU KyJjlall MyMKHH:

—x,

Q="'T (7.10)

YHAA X| — MIIOHYCH3 axkpaTuarad (wy6xajd) KHHMaT;
Xy — Ounan éuMa-éH 6yaraH KaTTajuk,
R — xypunaértraH Karopaarn X HUHI MakcHMalJ Ba
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7.2.- ®xadsas. Quans. COH KHAMATAAPH

P f P
f 0,20 0,25 0,99 0,90 0,95 0,99
2 0,89 0,94 0,99 60,43 0,51 0,64
3 0,68 0,77 0,89 70,40 0,48 0,58
4 0,56 0,64 0,76 80,37 0,46 0,53
5 048 0,56 ,0,70 90,34 0,44 0,48

MHHUMAaJ yTKa3ub o6opuiaraH KaTTajqudkaapu papku.

(7.10) Tenraama O6yiiuua xucobsaHran @ KaTTajauru
KaaBaJlaH ONHHTaH Q,,,,—— alHH 3XTHMOJJIHKAATH KpHTe-
pHsl Ba 3DKHH COH AapaXacH Guaan TakKocaanaan. Arap Q >
> Q.. OVaca, y xoaaa wmybxadu KUIMHAETraH HaTHXKa
Kynosa xato 6yaub, yHu ypraua apupmervk xucobaanmiapian
yukapub Tamaw Kepak 6yaanu.

Arap, 6poH3anaru KajalHW aHWKJallga, MacaJdaH, aHa-
JM3HUHT GelliMHuM HaTHXacu OpoH3adard KaTTalHKHH S,
IO 9% ne6 xkypcarca, y xonga yHu wy6xanu xato ae6
Xucobaaul MyMKuH Ba Q Kpurepuiinu (7.10) Tenrsiama 6yitHua
TEKIUHPUIL KepakK: b

5,10—4,84
Q=._.__..6‘/ig. - =0,53

by Q... =0,64 ra nuc6atan kuunk a=0,95 Ba f=4 wy
cababan Kagai yuyH Hatuxka 5,10 9% Sn kymoa xarto
XHcoOaaumaiau.

Arap wy6xaau xoa 6y.aca, sibHu (7.10) Teuraama 6yiiuda
Q XHCO0ABHTAH Q ., Fa AKHH 6YJca, y BaKTAd aHda alHK
CTaHAapTAaH YeTJaHHIl KPHTEePHiH KYAIaHHJIaaH.

Iy6xaan Hatuxka x; Kynoa xato 6ynaadd, arapia

| — Xy >3- (7.11)
€KH
P S —
lx,—x| >th V2

(7.11) Ttenrnamanaru xo3pdHUHEeHTHH afipum BakTia
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CTAaTHCTHKA TanaGWHKM aHHK KaHoaT/IaHTHPYBYH 4 Ba yHAaH
KaTTa COoHJapra a/jMaliTHPHIL MYMKHH:

Iyura yxwaw, vm. HU yJaualira acocjaHra ycydaiaH
(ofinanaHdll XaM TaBCHA 3THAALM:
x,-—x{'

max= I S

v (7.12)

7.3. - xaaBajaa «na» yavauwaard a o3a OUPJAMTHAA XOCHJ
6ynaanurai TYpPJH Vmax KYpCATHJTAH.

7.3.- xadsas. Yaqam conn n 6§Aran o .lo3a GHpANTHAA JauaHraH
: xHfimaTaapH V max

0,1 0,05 | 0,025 | 0,01 0,1 0,05 | 0,025 | 1,01

3| 141 141 1,41 141 (12 2,23 | 239 | 2,52 | 2,66
41 165 1,69 1,71 1,72 113 | 226 | 243 | 2,56 | 271
5| 1,79 1,87 192 | 196 (14| 230 | 246 | 2,60 | 273
6| 1,8 | 200 | 207 | 2,13 [ 15| 2,33 | 249 | 2,64 | 2,80
7| 1,87 | 209 | 218 | 2,27 [16| 235 | 2,52 | 2,67 | 2,84
8 1 204 | 227 | 227 | 237 17| 2,38 | 255 | 2,70 | 2,87
9 210 | 224 | 235 | 246 |18 | 240 | 258 | 2,73 | 290
101 2,16 | 229 | 241 | 254 (19| 243 | 260 | 2,75 | 293
11} 219 | 234 | 247 | 261 (20| 245 | 262 | 2,78 | 296

AfiHu kanBan 6yiuua (7.12) tenrnama GuaH XHcoGJaH-
ral 3bTHOOpPra OJUHYBUH Vo, Fa Aapaxa TYFPH KeJHUIH
tonunaau. Arap Gepuarad n aa Vpme kKuiiMaTH a<<0,01 ra
TYFpH Kejca, y xonaa yadaHran X xato Ae6 Tonmuaaau Ba
ypraua apudMeTHK KHiiMaTia yHM 3bTHOOpra OJMHMaiIH.
Arap a>0,1 ra TyFpu Kejca, y Xo/1a HaTHXKa XaTo Aeb
O/IMHMaNAK, Ba ¥pTaua apuMeTHK HaTHXKala y KuUAMAT
Tauiab wobopunaan. Opanuk Xo/14a 3ca Xap HKKH BapHaHT
6up xuapa TYFpu ae6 xucobaanaau. llly6xanm HaTH>Ka
Talnnab wbopuica xaM Ba ypraua xucobaalura onu6 Kyica
Xam Oynanu. llyHn Xxam KypcaTHll KepakKH, HILIOHYCH3
HaTHXKaHU GUpOp KpUTepHSra MHUKAOpHHA XKHXaTdaH Ky.JJja-
Mai xed KauoH Tauinab w60pMacHK Kepak.
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7.4.- icadsax. P sxtumonnnk mafino 6§anmuna F-xpurepus

f1
1 2 3 4 5 6 8 10 | 12 | 2

P=0,95
1| 161 | 200 | 216 | 225 | 230 | 234 | 239 | 242 | 244 | 248
2 | 851 19,00 1916 | 19,25 | 19,30 | 19,33 | 1937 | 19,39 [ 19,41 | 19,44
3 ]1013[ 955 | 928 | 9,12 | 9,01 | 894 | 881 | 8,78 | 8,74 | 8,66
4| 771|694 | 659 | 639 | 626|616 604 [ 596 | 501 | 580
5]661|579 | 541 | 519 | 505 | 495 | 482 | 4,74 | 4,68 | 456
6 | 599|514 476 | 453 | 4,39 | 4,28 | 415 | 4,06 | 4,00 | 3,87
71559474 | 435 | 412 | 397 | 387 | 373 | 3,63 | 3,57 | 3.44
8 532|446 | 407 | 384 | 369 | 3,58 | 344 | 3,34 | 3,28 | 3,15
9 |5,12|42 |38 | 363|348 337|323 |3,13]3,07]|293
10| 4,96 | 4,00 | 371 | 348 | 333 | 332 | 307 | 297 | 291 | 277

p=0,99
1 | 4052 | 4999 | 5403 | 5625 | 5764 | 5859 | 5981 | 6056 | 6106 | 6208
-2 198,48 {99,00 99,17 | 99,25 [ 99,30 | 99,33 | 99,30 | 99,40 [ 99,42 | 99,45
3 [34,1230,81 | 24,46 | 28,71 | 28,24 [ 27,91 | 27,49 | 27,23 | 27.05 | 26,65
4 121,20]18,00{16,69 1598|1552 | 15,21 [ 14,80 | 14,54 | 14,37 | 14,02
5 16,26 13,27 (12,06 {11,39 (10,97 | 10,67 | 10,27 [ 10,05 [ 9,89 | 955
6 | 1374 [ 1092 | 978 | 915 | 875 | 847 | 810 | 787 | 772 | 739
7 11225955 | 845 | 7.85 | 7.46 | 7,19 | 6,84 | 6,62 | 6,47 | 6,15
8 {11,26 865 | 7,59 | 7,01 | 6,63 | 6,37 | 6,03 | 582 | 5,67 | 536
9 |10,56 | 8,02 | 699 [ 6,42 | 6,03 | 580 | 547 | 5,26 | 5,11 | 4,89
10 | 10,04 | 7,56 | 6,55 | 597 | 564 | 5,39 | 5,06 | 4,85 | 4,71 | 4,41

=0,999
1 400000 san 600000 raga

21998 [ 999 [ 999 | 999 | 999 | 999 | 999 | 999 | 999 | 999
3167 | 148 | 141 | 137 | 135 | 133 | 131 | 129 | 128 | 126
4| 741 |61,3 562 534|517 ]|505|490 | 479|474 | 454
5|470 | 366 | 332|311 208|288 276260264 | 248
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aadsanr dasomu

f1

1 2 3 4 5 6 8 10 12 20
6 | 355 (27,0 237|219 2082001901183 | 180} 166
71292217 (188172 | 16,2 | 155 | 14,6 | 139 | 13,7 | 124
8 | 254 [ 185 (158 | 144 | 136 | 129 | 12,0 | 11,5 | 11,2 | 10,0
9 1229|164 139|126 11,7 11,1 |104 | 98 | 96 | 85
101210 ] 149 | 126 | 11,3 105 99 | 92 | 87 85 | 7,2

Afinukca, 6y, 03 coHaaru 6Gaxapuaaauran yadaul
HaTHXKajJdapHHU Tallab 060pulll YHH yprada XaToJaHIHra
ce3uNapJi TabCHP KHJA/H.

7.6. UKKknTa ypTaua HaTHIKAHM TaKKocaall

AHanuTHK MalUFYJ0TAa KYNMHYA UKKH €KH YHAAH OPTHK
COHAArM ypTauya KufMaTJdapHu TaKKocjalira TYFPH KeaalH.
Aitnnkca Oy, Macanan 6Gup HamyHaHH TYpJu ycydjapia
avaau3 Kuiauul BakTujla O6ygaau. Bbyuna#i xoanapaa craTvk
KHAMAT HaTHxKajdapu ypracuia dapk 6opjurudun Oearunatl
axamuaTtra sra O6ysanu. bynaal MacajaHnr XaJd KHJHIILAAE,
aBBaJIO JHCMEepPCHUs MabayMoTu GujaH TakKKocJa10BUH apKaap
KaHaal 3KaHJIWMHHM aHUKJall Kepak 6yjaalu.

Bynu rekiinpuw F — kputepus épaaMuia 6axxkapuiaiu:

F=S%/S3 (7.13)

6ynna S? — Jucrepcudss KMAMaTHAAH KaTTa, S% — 3ca KMUMK L
6yaranu cababau, F — kputepus xap AouM OupiaaH KaTrta
6ynann.

(7.4) »xaaBasnga Xap XHJ 3XTHMOJJIHK Ba 3IPKHH COH
KuiimaTtnapuaa F -— kputepust karrajiuru Gepuarat.

Arap (7.13) 6yituua xucobnawran F — KpuTepuit aiinu
Gepu/araH 3XxTHUMOJJHK Ba 3IDKHH COH jJapaacHia XajBal
(F ,a1s) l@aFU MabJdyMoOTAaH KaTTa GyJsica, y XoJaa JUcnepcHs-
Jgap ypracuna sybruGopra JoHKHK ¢dapk Gyaann.

Arap, Macasnan GpoH3a TapkMOMHH TYpPTTa aHaIH3HIa
Kaaai mukaopu 0,032 aucnepcus 6ynu6, 6oluka cepusiliaH
01TH nNapaJJaen aucnepcusifa 0,0284 HM TalIKWA KHATAH

Oyjca, y xoina F= 0,284

m=2, 15 6y.na11u.
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7.4. - xkaaBaa 6Viuua f; =5, f;=3 Ba P=0,99 na F —
KpuTepus KuiMatu F .. —28,24 uu Ba P==0,95 6yaranna

Fogs55.7=9,01 Hu Tawxkna sTuwwHu Tonamus. [emak, uera-

HUW (apKH XaTTo 5 % Ju w3aga xaM 3bTHGOpCU3 GYaanm,
6nH06apHH Xap HKKH KaTTaJHKHH XaM OHP XH.1 TaHJaHyBUHra
KupuTca -xam 6yaanu.

Arap F kputepus ancnepcus Gpapkuun 3bTHOOpAHN 1e6 KypcaTraHaa 3aH,
Yy X0d4a x| Ba Xy KMAMAaTJapuHH y3apo TakKKoc.Jaul MyYMKHH 6yamac 3au.
Hucnepenn apkiapn sbTuGopra oauHMaiauran 6yica, YHHHT ypTada
TONWATAH HCIIEPCHACHHH TOMNAMH3:

=S+ (n—1) S,

= 7.14
s P (7.14)

Ba t KpuTepuilHK XHcob.raimMus:

P Gt N T (7.15)
\/S—Z " n +n,

Arap (7.15) ¢popmysa 6Yidunua Tonuarad t Kudmat Gepuirad aXxaMHATAH
Bd 3PKHH AapaXa CoMH yuyH t==n, 4 ny—2 ra_tenr 6¥aca Ba y 7.1- xansan-
JLaTH KaTTaNHKAaH OpTHO KeTca, y X0a11a x| Ba X2 OPAaCHAAru GapK aXxaMuaTIH
XxHcobnaHaan. .

KanaiiHn MKKW ycyn GujaH TONWITAH HATHXKAachla 3bTH6OPAM (apk
6V anWM MYMKUHMY, WYHK Tonamu3. Bpou3a tapkubuaary KanaHn 64p ycyn
6yiivua TYpT napanien aHaausuaary yaywu ( %) 4,7240,18 6owka ycyaia
3Ca 0ATH napanies aHukJauranga 4,94+0,18 uatnxa oanuaun. (7.13) teur-
JaMa OpKaau XHCOGJall HATHAKACH Xap HKKH AHCNEePCHs §PTaCHAa 3bTHEOPAN
¢dapk idykaurn aHnkNaHaau, wy cab6abaau (7.14) Tenrsama 6ydnua ypraua
JAUCIEePCHAHN TONaMH3:

;2 3.0,0132+45-0,0284

=0,0227
44+6—2

Ba t KpUTepHHHH XHCOBJAIIMH3!

e 4,94 —4,72 ] 4.6 —2.96, (7.15)
0,151 446

Arap (7.15) dopmyana 6yitnua TonuaraH Kuiimat 6epuirat
axaMHsITJAH Ba 3PKHH Aapaka COHH yuyH f=n,+n,—2 ra
TeHr 6ysca, Bay 7.1. - )kaABanaaru KaTTaJHKaaH opTHO KeTca,
y xonna X, Ba Xp opacunard bapk axaMusiTad XHCoOMaHAAH.

Kanaitin ukku ycyn Gunan Tomuirad HaTukacuaa 3bTH6opaH ¢apk
6YIHILN MYMKHHMH, WUYHK TolaMu3. BpoH3a Tapkubuaaru Kanaiuu 6up ycya
6yiinua TYpT napaaaen anaamsugarn ( %) 4,724-0,18, Gowka ycynaa 3ca
OJITH TapaJnen aHukJaaHrania 4,94+40,18 natuxa onunau. (7.13) Tenraama
OpKa/iu XHcobail HaTHKACH Xap HKKK LMCNepCHs ypTacHia ybTHOOpAH hapK
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nYKJAUTH aHHKJaHaAH, Wy cababan (7.14) tewrnama O6Yiimua ypraua
" ICTIePCUAIHW TONAMH3:
2= 3-0,0132+5-0,0284

—=0,0227
4462 0

Ba cyurpa (7.15) nwucbatnap 6yhuua t Ko3QOUUHEHTHH ToONAaMM3:

49472 TEE oo
0151 Vito

Byuu 7.1- xansan 6unan Takkocaaranaa tggs.s=2,31 3KaHUHHM, ABHH
tgaqn, =1t Oyanmnuu Kypcatann, 6uHOGapUH Xap MKKH HaTHXKa ypracuia
axamusaTra sra 6yaran dapk #yk. .

rap 6MpoHTa HaMyHa TapkuGHAAarH KOMNOHEHTHH ¥3apo

OoFauK Oyamarad ycyanap GujiaH €KM Xap XuJ aHaJuTHK
TOMOHHMJAH aHHKJaHraHga yJAapHW OJraH HaTHXKajapu
ypracuaaru xaroaukaap typadda 6yauiid GuaaH xapakTep-
JlaHca, y XOJa4a 3XTUMOJ HaTHXKajlapHH yprada TOPTHM
KHAMaTH, XaToauru Oyimua F — kpurepu#i Ba HaTHXKacH
O6yfinua t-KpuTepuilHH KaHOATJAAHTHPraH TaKIAWpAa, Y
XaKuKatra sikuH 6yaap. Xap Gup HAaTHXKA <OFHPJUTH> ® —
y3 HaBOaTuMAa HaTMXKara WUWOHY jJapa)kacd Oyaalu Ba vy,
YaMacH HaTHXKa XaTONUIH KaHua 03 6YJca, YHHHT «OFUPJIHIH»
ypraua TopTHMra Xuco6 KHAHHraHda HIyH4Ya KaTta GyJca
Kepak. o KaTTaJuKHH Kyluaaru MmyHocabaTt 6Vitnua xucobaau

MYMKHH.
— (12
0= (6)

G6ynna & (7.6) 6yiinua xucobnaHraH aHAMH3HU SHT IXTHMOJTE
MOHHA XaTOJHUTH. _

Ypraua Toprum. X, Kyiiuaaru TesirsiaMa 6yiinua aHuKJIa-
Hazu:

; X + X900+ .+ X0,

= (7.16)
0+ wyt... o, :

Xuco6aawnu amanna, (7.16) Tenrgama opkaJjin GeBocuta
amac, Gaaku OGab3u y3raprupuiraH MyHocabat Ounan
XHCOO/IaHa IH:

(x;—A)o;+ (xg— Aoy + (x,— A a,

(7.17)
o+t to,

x,=A+

6yHna A — (7.7) tenrsmamamarn kabu WXTUEPHH paBHLILA
TaH1a6 oJauHraH karraJqauk. Ogataa 6y HHPHKAALWTHPHATAH
‘PTava KaTTa/lHKKa AKHH KHAMaTaup.
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Taprtubaaru ypraua xatoauk §, KyiiHaarura TeHr 6yaai.

5 = [ ! — / !

" Volvol+. 4ol \/(«-) +5 )+ + 2

Arap yura anaaus uatuxanapu ( %):4,7240,18; 4,94+0,18 Ba
4,87 40,14 oaunrai 6V/ca YHUHT TOPTHMHHHMHT yprada KHHMATH Ba XaTOJIHK
KaTTajJuTHHU TONaMHu3.

(7.17) tenraama Gusnad xucobaauiia A ypuura 4,80 Hu oMl MYMKHH,
y Xxoa1a

1 i 1 v
. 008(018 )2+°”(018 )2+°°7(EJ)2

=480+
\o,ls >2+ \o0,18 >z+ (o,lm )2

" V(oxs )2+ (ons )2+< li"’)2

y4 HAMyHalard TOPTUMHHU YpTaua KuiimaTu 4,8530,09 % Hu Tamkua sTadu.

=4,85;

=0,094;

Cagoaanap

I. TpaBuMeTPHK aHHKJAaAarH aCOCHH XaToAMK MaHOanapuHu anTHO
Gepuur.

2. TUTPUMETPHK aHMKJIAULTAPAArH aCOCHH XaTONHK ManGanapuin canal
GepHur.

3. Meroann xarocu 0,2 % Gunan onuHraH HaTHKajlapra Heurta
axXaMHATAH Oearn Kyiuw Kepak: 20,452; 20,22; 0,48556?

4. AvanuTHK aHuKAaludapia TacoLuduit XaTOMHKHH KaHaai KHIHG
KaMARTHPHUL MYMKHH?

A Macanaaap

I. KoTuwma Ttapkubuaard KYpPFOLUIMH aHUKJAAaHTaHAa
Kylinaard Hatuxadaap oaudan ( %):14,50; 14,43; 14,54;
14,45; 14,44; 14,52; 14,58; 14,40; 14,25; 14,29.

Kynoa xatoauxkuu 6GaxonaHr, ypraua KMAMaT Ba HLIOHY
OpanHFH (UHTEpPBaJ) HH XHCOOJaHT.

K {1103 XaTo.1HKHU GOPIAHTHHU — Kpmepuu 6uaan 6axoaaiMus. Taxpuba
4COCHAA OJMHIAH HATHXKaAapHUHT COH KMHMaTHHM Ycuiul taptuGn GVitnua
AKolaamTupamu3: 14,25, 14,40; 14,43; 14,44; 14,45; 14,49; 14.50; 14.52;
14,54 14,58.

Papa3 KWIHHT, coHIap nunia 14,25 Ba 14,58 KYo1 XaTOJIHK HATHAKACH
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6yacuH. AltHW KaTTalauknap yuyH Q — KpuTepuiiHn xucobaaiiMn3:

14,40—14,25 0,15

_ 14 25 _ 015 s
@ 1458—14,25 0,33 0.45;
14,58 — 14,54 0,04
14,58— 14,25 0,33

Q,= =0,12

Bynna p=0,95 Ba n=10, yuyu xaasan kuimatu Q=0,42; Q>0,42, wy
cababan ¢,=14,25 KaTTaJHKHY HIIOHYCH3 1e0 YHH HATHXAaHH CTATHCTHK
HUTAll CHCTeMacHAaH 4nKapu6 TawJaimu3. Yadawpard co=14,58 1a
Kynoa xatoauk Hyk. UyHkn Q2<<0,42. Ly ca6Gabau 9 anukaaw 6yiiHua
ypTaua apudMeTHK KHAMaTHH XHCOGAaHMH3:

: 14,404 14,43+ 14,44+ 14,45+ 14,494+ 14,50+ 14,524 14,54 4- 14,58
9
=14,48

CTaHAApPT YeTJAHHIUHH TONaMH3:

2 2 2 2 2
S— _\/(0,08) + (0,05) %+ (0,04) 2+ (0,03)24 (0,01)
91

[10,02)24 (0,04)2+ (0,10)
91

=5,82.10"2

¥pTaua HAaTHXANW CTAHAAPT YeTNaHUIUM KyHMAArura TeHr:

—2
5= 2821077 _ g4 10-2

4 \/9
(7.1) xanBan Gyitnua £,,=2,31 (P=0,95; f=9—1==8) 1e6 kaGysn Kuau6,
HILIOHY OpaNUFHHH XHCOBIaAMuU3: tp_bSCQ,31-l,94-10—2=4,48-10_2.
3 S kputepuit 6yituua KYMos XaTOJHKHH siHa 6up 60p xucobGaaiMHu3.

35=3.5,82-10"2=0,17

(c, —<c¢) Ba 3S=0,17 kuilmartiapuud Takkoc1al, yJnapiaaH Xed 6upn
ypTaua detsauui 3s AaH 4eTra YMKMaraHaurniu kypamus. lemak, ¢; Kynoa
XaTora sra 3Mac 3KaH.

Kyprownnuu P=0,95 naru yprauya aHukAaw KHiMaTH HILOHY OpaJiHFH
(14,1840,04) % 6unau anuknanaan. AHHKAAI HATHKACH: BePryaaaH KeiluH
HKKHT4 3bTHOOPJIM COH 6HaH GePHINILY KePaK, YYHKH Y aHAJH3 HaTHKaCHHH
AHUKJHMIHTA TYFPH KeJalH.

2. Tapkubuna 1,47 % Ag O6yaran crTaHzapT HaMyHa
aHaJ/IM3 KHAHHTaHa Kyiuaard HatuKadgaap oaunau (%) :1,31;
1,45; 1,42; 1,32; 1,30. Craupaptaad uYeT/MaHHWl MIIOHY
OPaJIMFHHH aHUKJ/AHT, XaMAa KyMYLIHH aHa/ln3 KHaHIWAa dya
KYHUAraH CHCTEMATHK XaTO/MK XaKKIa XyJa0oca YHKapHHT.
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[

ypTaua aqu)MeTHK KaTTaJ JHKHH TOonmaMua:

Fo 131414541424 1,324 1,30
I 5

=1,36

CraHaapT uYeTJaHHIIHN XHCOBAaNMuU3:

2 2 2 2 2 .
S— -\/(0,05) +(0,09) +(g-361) + (0,04) “°+ (0,06) —6.96-10"2

7.1- waasannary P=095 sa b=5—1=4 yuyn {p,=2,78 ne6 KaOy.
KHAAMU3 BA C HWHT WILOHY HHTEPBA] KHMIAMATHHH XMCOONAIMH3:
—2
cj:t,,bS Vn =1 36+2 78 —(i&lgo————l,%j;0,0Q
v _

KyMYIUHHHT  XaKHKHI TYTraH KHAMATH HLIOHY opanurura TYFpH
kKeaMadan. Jemak, aituu ycya OuJaH KyMyUIHH aHHKAAll CHCTeMAaTHK
KaTTaJlUKKa 3ra 3KaH.

3. TowkyMup TapkHGHAArH OJATHHTYIYPTHH OFHPJHK ( %)
YJAYUHHY TONHLIAA TaHAa6 OHHTaH YpTada KaTTaauK Oujad
aHUKJAHYBUH KATTAJMK OpacHAa (papK 60p 6KH HYKJHUIHHH
AHUKJIAHT:

2,10; 2,12; 2,13; 2,15; 2,15 Ba ypraua ymyMui HUFUHAH n==
=80 za u=215 %

Tanaa6 oauHraH ypraua KarTtanuk

_ 2,10+2,I2+2,13+2,|5+2.15__2 13
= 5 T &y

Xap 6Mp aHUKJAAIIHUHT CTAHA4APT 4YeTJaHHUIM Kyhuaarura
TEHr:

](0,03)2+ (0,01)24 (0,00) 2+ (0,02) 2+ (0,02) 2 —9192.102

S= AY; 5—1

t KaTTaAHK KHHMATHHH TONaMU3:
_ (215—2,13)- /5

=211
2,12.102

KaaBannaru Croionent kKo duuunentn (7.1) xaasasra Ka-
pair, 6yinya 4 sBa P=0,95 6yaranaa t, »=2,78ra tenr, 6y
xucobaawnarura Huc6atan katraaup. demak ypraya KatTa-
JUK € YpTaua yMyMull AMFHHIM MaaH (papK KHAMAcC 3KaH.

4. BaHHaauitHy aHuKJAaWAa KyHHaard HaTHKadap OJIMH-
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au: 8,00-10~% 8,40-10~* r. Minony uHTepBaIM HUMATA TeHT?
Huiony opanuk +0,41-107* 6yanwn yuyH HeuTa napadded
aHanu3 Ga)kapuln kepak? MuioHy opaduFHHH eYHI YUYH aHa
yHza# ycyn Y3uHU OKJalanmMu?

S’praua KAaTTaJMKHH TOIlaMHu3:

_ 8,00-107*4+840.10"*
= 2

=8,20-10"*

Xap 6up HaTHKaHH YPTaua CTaHAAPT YeTNAHULWIK KYAHIarHra Tenr 6y.1a1H:

p —4,2 n—4, 2
S= \/[(0‘2'10 )2+:0'2'10 )" _0.283.10~*

7.1- xanBan 6yiinua P=0,95 Ba =1 aa l,,=12,7 3kanaurunn Tonamus.
Hulonu opaaurunu xucobaaiimus:

—4
tp,yS-\n = |2‘7_0%

=254.10""¢

Huiony uurepBaan +0,41-107* nu onnw Tanab KuiuHagu:

. 0,41-10"*/n

=1,45+/n
0,283-10~* v
Arap, n=4 1e6 oauHca, y xonaa f=2,90 6ynann. 7.1- xaasaa 6yitnua
P=0,95 Ba f=4—1==3 yuyH f,,=3,18 ra Tenr 6ynanu, 6y sca Gepu.ira
HUWOHY HHTEpBaJHH TabMuH 3Ta oAMaHAn. Arap n==5 6y.ca, y xonaa
t=1,45+/5 =3,24 6ynanu. 7.1- xaasaa 6¥iinua, P=0,858a f=5—1=4aa
tpp==2,78 6y xucob.iauw tonuwirau {=324 r gan kuuukaup. /lemak, n=
=5 6yaca, t=3,24 kuitmat 0,95 ra Huc6aTaH IOKOPH 3XTHMONTHKHU GepaiH.

Hlyuiak kKuan6 vwony untepsanan +0,41+10"* ra etnwuin yuyn 5 Ta
napaJJien aHukAaiy 6axcapuul 10apT 3kaH. UyHku n <8 (n=>5) aa afinu ycya
GyHaai aHMKJIHKHM OKJall OHIUKM GHIaH Y3UHU OKJAaH oaraH.

5. Munepan tapku6unaru CuO orupauk ( %) mMukpopu
YyJAYWH HOLOMETPHK Ba KOMIJIEKCOHOMETPHUK ycy.a Oudaan

aHuknaHrad. DBupuHum ycya 6yiuua:  38,20; 38,00;

37,66 6y.ca, ukkunuucuaa sca 37,70; 37,65; 37,55 natuxanap
OJIHHaAW. AfHM yCcyJd HaTwXKajJapHHUHT (apKH axaMusATra
MOJIHKMU ?

Xap Gup ycysa ypraua KHHMaTHH XHCOGNAaRMH3!

c 38,20 + 38,004 37,66

: =37,95;
3
5= STTO+STE5+37.55 _ 7 o
3
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Jucnepcuanapiu xucobaaimu3:

s (38,20—37,95)?+ (38,00 —37,95)% 4 (37,66 — 37,95) 2 _
3—1
=0,07453;
s? (37,90 —37,63) 2+ (37,65 —37,63) 24 (37,55 —37,63) >
2= 3—1 B
=0,00583

F — TakcumaalwaaH Gpoitaanainb Xxap HKKH yCy/l aHHK/JAHTHHH TAKKOCIaHMH3:

St 007453

SL_ P00 19,78
e o2 = 0,00583
2

CuHat #§an 6unaH ONHATaH [, . HH XKalBaanary Mmabiymor (7.4- xajBanra
Kapa#tr) P=0,95 Ba spkunauk gapaxanapu fi=2 Ba fy==2 HH TaKCHMJaHH LI

6unaH TaKKOCAaiMH3, YYHKH F0 o5 2. 7=19,00>> F . Gyaranu ca6abau
AHCTepcHaAap yHua PpapKaauMac 3KaH Ba Xap HKKH yCyJl GHP XHJ aHUKJIHKKA
sra 6ynap 3kaH. _ _

t — KpuTepus €pAaMHuia C, Ba Cp NapHu dapKuHH Gaxonaiimu3. Mkkana
TOPTUMAATH YpTaua AHCIEPCHAHY Kylinaaru popmyna 6Yiinua xuco6ranMus:

& (n—1) ST+ (np—1)S)

f‘ll+fl2_2
_ 2:0,07453+2-0,00583 _ ) 010\
3+3—2
t G—& _ [mmg _3795-37.63 _ [33 _ o
3Ken. \/:2 ny+ny \/0,04018 343 ,

Tampuba @y Ounad oJuHTaH o, HH IKadBanlard fo,esi4—
+2,776(P=095 Ba f=3+43—2=4_6unaH TakKocaaiMn3. YHAA lyxcq >
> to,05:4 OYyNTaHn yuyH, y Xxoama ¢, Ba Cp; JapHH (apku yHua KarTta
smac. JleMak, Xap HKKH yCyJ GHJan TONMAraH naTuxka MecHepainarn CuO
XaKHKHI MHKNOpHH nioaanaiinn. Ly cababan aitHu aHa/NH3 HAaTHXKAJdapHHH
KyAHAaruua KeATHPHI MYMKHH:

ct,,S/n

GyHaa ¢ — 6apya ny+ n, HaTHXKaJapUHH ypTada apuPMETHK KaTTaJuru

e 38,204 38,004 37,66 437,704 37,654+ 37,55
5 =

=37,79; $=0,25; ¢, ;=2,571.

Ananu3 Hatuxacu: (37,79+40,26) %

6. I'paBuMeTpuK ycya Gunan kaasuuitin CaO (%) xonaza aHukJawAa
KyAHaard HaTHxanaap oaunau: 12,86, 12,90; 12,93; 12,84.
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Kanbunii MUKIOPHHH daHKKJAlLAa YHH CTAHAApPT YETNaHHWHHKH XHCOOJIAHT.
JKago6: 0,04.

7. Tavragard KymyiwHudr ( %)° MHKIOpHHH Napajje] aHWKJIaraHia
Kylurarn vatuKaaap oannan: 90,04; 90,12; 89,92; 89,94; 90,08; 90,02. Xap
64p AHHKJEILIHH CTAHAAPT YeTNaHUILK Ba YpTaya HLIOHY OPaAIHK KWUAMaTHHH
(P==0,95) na xucobnaur. )KXaso6: 0,08; 0,07,

8. KorthiuMa Tapku6uia CypbMa THTPHUMETPHK aHa/dH3 OHJaH aHHK-
JaHraiaa Kyiuarw HaTwkaaap oauuad ( %): 11,95, 12,03; 11,98;
12,04. Xap 6up aHuKIawIAaTH CTAHAAPT YEeTNAHHUIL Ba YpTaua HILOHY OPaKK
KniMatuin (P==0,95 na) xucobaaur. )Kaso6: 0,04; 0,07.

9. Kaauit nepMaHranart KoHUeHTPaLHACHHH E(—éKMnO4>3 Ta Tanaba

anukaaranaa (F=0,95 na) Kyfiuaaru HatuxKanap MoJb/J OJHHIM:

a) 0,1013; 0,1012; 0,1014; 6) 0,1015; 0,1012; 0,1013; B) 0,1013, 0,1015;
0,1015, 0,1013. Aaoxmaa aHuKJawgard CTAaHAaPT YeTJaHHUl Ba HUIOHY
OpasMKHH  ypraua KuiimaruHu (P=0,95) na xucobnaur. JKaeol:
1,2-10740,8.10— %

10. Typr HamyHa d¢eppoMaHraH Tapkubuiard MaHTraHHM aHaau3
HaTHXajapH KyHHIaTHHH TallKWA Kuilaau: a) 21,34; 21,32; 21,31; 21,35;
6) 34,45; 34,41; 34,42; 34,43; 8) 50,17:-50,14; 50,13; 50,16; r) 65,57; 65,56,
65,59; 65,60.

Manras MHKA0pHHH CTAHAAPT YekJanu Wiy Xucobaanr. Xapo6: 0,02 9%

11, TonasHu auaan3 KHJAMHTaHaa YHUHT TapKUGUAa KyHHAAry MHKAODPIA
AlOs( %) oannan: 53,96; 54,15; 54,05; 54,08; 54,32. Oxupru HaTHXka Kynoa
XaTONHWKKa KHDAJHMH, aHUKIAHT?

12, AnaTtuT aHa M3naa yuuur Tapkabuia Kyiunaarue Mmukaopaa PoOs(%)
oannai: 35,11; 35,14; 35,18; 35,21; 35,42. Oxupru HaTHXa Kynoa xarora
kupadumu, touuur? XKaso6, xa.

13. I'paBiMeTpik ycya Guaan CydbharT-noHTapuin auukiaanrania SOs
MHKIOPH TYFpHCHAA Ky#Auaard HaTuxkanap oaudHau: 15,61; 1545; 15.48;
15,53; 15,21. Oxnupru HaTiKa KY1oa xato 6y1ainMH aHnKaaur? JKagob: xa.

14. Arap Tapkn6uiaary 85,87 Y% Pt 6yarau naaTHHa MabiaH siHTH yoya
Gunan avaau3d Kuiuuranda Pt %) yuyw Kyiuaaru natuxa oaunau: 85,97;
85,71; 85,84; 85,79. IlnaTHHaHK aHMKJIAWAA CHCTEMATHK XaTOJIHK 6opmu?
XKuasob: #yx. .

15. Xaopau oxak Tapkubuaaru aktus xaop (%) mukaopn: 37,11; 37,18;
37.23; 37,15 wu Tawkua kuaagu. Ypraua yMymuii redepan AMFHHAM (n=
=50) 37,02 ra renr. Tan.1a6 oauHran ypraua KuitMat 6uiaun yprada renepan
HUFHHLK OpacHiaa 3bTuOop.au ¢apk 6opMmu, anukaanr? JKaeob: P=095 aa
hapk ce3n.1apian.

\ . ;
16. Ammuakan cenuTpa Tapku6uaa aszor 34,90—=ra Teur. AiiHu cenutpa

lapaJes anajin3nia Kyinaaru natuwxkanap (%) oaunnau: 34,52; 34,72; 34,68,
34,64. Tauna6 ypraua oaumurad Ba relepad VypTaua HHFHHAM opacHia
sbTHGOPAN dapk 6opMHu, aHuKJaHr. X asob: ybTHOOpan dapk P=0,95 na
cesnIapau.

17. T1§iaTHn aHAIN3 KHAKHraNAa MatuTal Kyiuaard MUKAOPAA TOIHIAH:
48,35 Ba 48,00 %. Mauranuu +0,48 uwony HWHTepBa. OW.IaH TONHUL1A Heda
MapTa napaJiies HaMyHa aHadH3 KWJAHIHY ToluHr. JKasob: 4 Ta namyHa.

18. Mannan rapkubunarn Fe,O3; MUK10pHHH NepMaHraHaTOMETPUK Ba
KOMILIEKCOHOMETPHK YCyJ/1a aHMKaaHaad. Dyuiaa KyHulard HaThxagaap
omuuan: (9%): a) 60,12; 61,00, 62,25; 6) 58,75; 58,90: 58,50 AHaaus
HaTHXacu Ouaan cTaTHK Gearn opacuiaa ¢apk Gopmu? JKaso6: S-yHua
3BTHOOPTH apKKa 3ra »Mac: ¢ yuyH ce3uaapin Gpapk KHIaaH.
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8-606
TPABUMETPUK AHAJIH3

8.1. 'paBuMeTPHK AHANH3HHUHT MOXHATH

Aldnu 606nu peanuwdan 0adun kam Ipysuu bupurma-
AQPHU HJKTUpUW 8a 3PYBYAHAUK Xxakudasu MaTepuaixu
(5- 606ra KapaHT) Kadrapuut Kepax.

'paBUMeTpHK aHalu3 MoOALa MacCACMHH aHHKJalra
acocjaaHraH.

I'paBuMeTpuK aHasH3ga aHuKJaHYBUM Moalna € Oupop
ydyBuaH OupHKMa KYpuHMWIMAaA Xa#ganaau (Xxadgauw
yCcyJ H éKH 3pUTMaAaH KHHUH 3pyBUd GUPHKMA KypHHHILIAA
uyKTHpHAaAn (WYKTupuw ycyau). Xaidgau ycyau
6unaH, MacaJgaH, KpHCTaMIrHapaTaapiard KpuUCTaaa cCyB
aHuk/1aHagd. Kusanpuw paBpusa Oupukma Oysuiamai,
tbakaTtruHa cyBHH axpatu6 Goutka KMUMEBHH y3rapuumiapra
yupaMmaca KpUCTaMJITHApPaTRArk KPHCTAMIH3aUHOH CyBHH
MHKAOPH Xauaaw ycyad OulaH aHHKJIaHAAM.

BaC12'2HzO(k) = BaClg (k) +2H20(F)

Kynunua SiO; HHHT MUKAOPHHH aHMKJALl Y4yH QTOPHI
KHcJsioTa GuiaH peakuusicuaaH dofinananuiaau. Kumésuil
peakuusi HaTHXKacuaa ydyyBuaH SiFs xocun 6yaanu:

Si0; 4 4HF = SiF,+2H,0

HlyHra yxwain peakuusi Maxcyiaoruaan OHpOp yuyBuaH
6upukMa OepyBuu KapboHaTnap, 6ab3u HUTpatTJap Ba
OolKanapHu aHuKJallaa Xam Kyanauuaaid. AHajau3ananyBuu
KOMITOHEHT MHKJOPH KH3HPHLI HaTHXKacHla MoJdlda Maccacu-
HUHE Y3rapuiln (KynuHu4a KaMaduwiu) €éKd ra3CHMOH peaklua
MaxCyJIOTHHUHT GHpoOp Mo ara IOTHAHILIN HAaTHXKAaCKld YHHHT
MacCacHHH opTHwH OyiiHMya aHHKJ/AaHalH.

UyKTHpHLI ycyau Xaiaall ycysaura Hic6aTtan amadia KeHr
KyJlaMmMaa KyanaHuiaid Ba yHUHE aMalinil axaMHsAATH XaM aHua
KaTTalaup. )

DpuTMaiaH aHUKJIAaHYBYH KOMNOHEHTHH YYKTHPHICA, YHTa
YHKTUPUAAH WaKAu Aednaaiu.

MacanaH, cyibdatiu uykTupyBun wakau BaSOy Temnp
(IIT) Huku sca Fe(OH)s; 6ynaau. Uykma ¢uabtpraunb
I0BUJITaH[aH KeAHH KYPHUTHJA/H, IOKOPH XapopaTia KH3AHPHO
TOPTHJIAAU BA AOUMHH OFHPJIMKKA KeJTHPHJALH.

! Bupukma Topruaaguran xonaa 6yica, yHra rpaBHMETPHK WAKA AefHAadH.
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Yykma Kyputuiarauia, IOKOpH XapopaTila KH3AHPHJITaH
BaKT/la KMMEBHH XapaéH BYXKyAra KeJHIUW MYyMKHH, MacajaH:

2Fe(OH) 3= Fe;034 3H,0
C3C2O4 == C8C03+ CcoO

[paBuMeTpHK LWIaK1 UYKTHPWJIAAHTaH LIaK/AAaH TapKuGH
OunaH dapKaaHdK MyMKUH. KynuHua uykTHpHaanuraH sa
rpaBHMeTPHK wWakaaap 6up xua 6yauiid MmyMkuH. MacaaaH,
6ynu BaSO, Muconvaa Kypuin MyMKHH.

8.2. UykTHpHW wakmjiapu

paBumeTpuk aHanu3fa Xap KaHaal uykMa xaM 4yKTHpH-
Jajurai wmakajia KyJlnaHaBepmaiiin.

UyKTupusaauran wakiara KyHdugard acocuii tanabJaap
Ky#fuaaau: |. UYykma kKaMm 3pyBUHW, S'TbHH YVKTHDHIL eTapJu
lapaxana TYJAuK Oyauluu Kepak. 2. XoCKHJA KHJIMHIAH 4yKMa
T03a Ba OCOH (DUABTPJIaHYBUM GYullM KepaK. UYKTHpUJITaH
11aKJl OCOHJHK OWJlaH TpaBHMeTPHK llIaKAra yTHILMW Kepak.

Xeu kaficu YYKMa aliHU WAPTJapHHU TYJHK KAaHOAT/IaHTH-
poamaiian. AMMO, 3puTMa Ba 4yKMajap XakKuiars ymymui
Hadapusita OWHO4H aHaJHTHK KHMEHM amanjga KyaJaaul
Taxpubanapura amaja kKuaub, 6y IuapriapHd spaTHLl
MyMkuH. Hatuxana uykmara Kyiuaran wapraapHid MakcH-
MaJj, caBusala KaHOATJAHTHPHIL MYMKHH.

YUykmanapHd TYaukK xocua 6yauuin Ba Xoccadapura
Kyduaard wapriap Xan KHIyBYH TabCHp KypcaTaau:
) UYKTUPYBUHHHHI KOHUEHTpauusicu (MUKaopH); 2) Xapo-
paT; 3) BeroHa Ty3JgapHMHT KOHLEHTPaLHUACH.

8.2.1. Tyauk 4yKTupuu

YyKTupuaaauran wakdara 6yaraH acocuit tasabiaapHu
Kafcy [apouTaa OaKapu/diUdHM aHHKJaiMu3. MacadaH
SO%~ uonaapu Ba®t 6unan BaSO; xonga uykuw #yauHu
onaitink. dputmanaru SO; Ba Ba ?t uoH koHuenTpaunusnapu
OuslaH aHUKJAHaAH: :

K = [BaQ+] [SOi] Ba>¥ sof-
Tyauk uyKu Tanabura GuHoaH, s3puT™Mana SO3~ nonnapu
KOHUeHTpanusacn OyTyHaal HYK, SbHM Hoara TeHT el
Kapaamaiau. Uyukn DK oxupru karranuk. Oparna, arap

IPUTMANA KOJITaH MOJAA MacCac aHAJUTHK TaPO3H Ce3THPJIH-
ruaaH KHuYuK OyJaca, y Xoajaa uyKTupuil TYauK 6yaau neb

176

www.ziyouz.com kutubxonasi



xHcobaanaan. Abau 107% r nan kuuuk 6yauiuM Kepak. By
KWAMaT TOPTHW XaTOMHTHAAH Kyn 6yamaiiau, wy cababuu
aHaNUTHK Tapo3d KYpCaTKHUMHH Y3rapTupa oamaiau. Arap
uYKTHpUAARUraH Moda MoJasp Mmaccacuuu 100 r/m Ba sputma
XxaxXmd | a1 ne6 Kapajca, y xofiga UYyKMa 103acHiaard
YYKTUPHJIAAHIAaH MOANA MOAsip KoHueHtpauusich 1,0-107°
M/ HM TawWKua 3Tagd. by KaTTaiuk KynuH4a UYKMaHUHT
TYJAHK XOCHJ 6_§'JIHLUH113 MUKIOpUIl Kputepuid ae6 KalbyJ
KninHaau. Ba®T HoH KoHueHTpauuscu Kaumail Gyarasia
CcyibdaT HOHJAPH TYJAHMK uyKMara TYIUHLWIHHH TOMNAaHJHK.
ByHia 4yKMaHH TYAHK XOCHA GYJAHIUHHM LIApPTJAH paBHlULa
SOi~<< 1-10~° Moab/n ne6 xucobaaiank. ARHH KuiiMaTHH
IpyBUaHJHUK KymaiTMma Hdoaacura Kyicak:

3K 1010
[BaQ+]> BaSO, __10.10

= =1,0-10 "*mMonn/ .
ISOf“]vsog_v—Baz, 1,0.10~° /

XHCOOHH coAaNalITHPHLI YUyH aKTHBJIHK KO3I(QOHHUHEHTHHH
6upra TeHr ae6 oaamus. 1,0-10 ~* con Kuitmatu uyKTHpHUI
TyraTH/raHfaH KeHWHTH 3puTmaga Kosaran Ba®t uonnapu-
HMHT MyBO3aHaT KOHUEHTPAUUSACHHY XapaKrepaahin Ba UyK-
Tupuwra capdaanral 6apuit MUKIOPHHH XUcoOra onmanjiu.
K xapopatra Oorauk. DByHmall GOFJHMKAMK KHMEBHH
TepMOAHHaMHKanaH Mabaym Oyjaran usobap peakliua
(2.12) TeHrnama Ounan udoaanavuaanu. KuiiuH spysuH
Ty3JlapHH 3DHII KapaéHu oflaTaa 3HAOTePMHK AH >0, sibhH
dln 9K

AH >0 Ba pemak, ——d—f——>0 ra Tenur Oyuaad. bolwkaua

afiTraiifia xapopar opruiin 6unan K xam opraau. Ulynna#
KHJIHG, TYJIHK YYKHLLI Ha3apHAaH nacT Xxapopar KyJjad wapout
xHcobjanap skaH. AMMo, KuunK Kuiimatau DK na, macadad,
TeMHD Ba aMIOMHHUH TUAPOKCHAMAPHHH TYJHK YYKHLIWTra
amaJ/ila XapopaTHHHT Xeu KaHAal axaMusiTH HYKAUrn Guian
xapakrepJaaHai.

Wynpatt Kuaub, TYAHK 4¥KMa XOCHJ Gyauiuura 3pHIlHIL
YUYH UYKTUPYBUYM OPTHKYA MuKAopAa OY/aHUIM BA MyMKHH
Kaxap aKTHBJIHK KO3(dUILMEeHTHHY KaMalTHpyBUH Ba GHHobAa-
PHH YYKMaHH 3pyBUAHJUTHHH OPTTUPYBUYH 6EroHa 3J€KTPOJIHT
Moananap 6yamacaurd Kepak. BUpoK 4YKTUpYyBUH MHKJIOPH
Kyjla XaM Kyn OGyJMacauTH KepakK, UYHKH KOMIUIEKC
6upukmanap Ba Ty3 3¢hdekTH xocua O6yauw xucobura —-
YYKMaHW KHCMaH 3puluura oaub kKeilaadw. bynaad taunikapu
YYKTUPYBYH peareHT MuKIopu Kyil 6ynaca Oupranauinb
uyKHlIKM Xucobura uykma uduocaaHaid Xam.
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AManaa YYKTHPYBYH MHKIAOPH aHaJHMTHK MHKIOpra
HucGaTaH O6Mp 03 MHKAOpPRA OpPTHKYa OJHHaAM. Dynapnan
Tallkapd, (puabTpJallgaH OJLMH 4YYyKMa YCTUAATH THHHK
spuT™Mara GUp 03 OpPTHKYA UYKTHPYBUH TabCUP 3THO YYKMaHH
TYJAUK XOcHJa OVIHIINHM XaM TeKupu6 Gopusaaiu.

8.2.2. YYKkMaHKHT TO3AJHTH

Yykma xocus Gyauuin Mypakkal Qu3HK-KUMEBUI Kapa-
€H 6yaub, YHUHr HYHAJMMIl KOHYHHATH XaJd TYJIMK euuJrat
sMmac. Mupuk Ba To3a uyyKMa XOCHa GYJHLIM FPaBHUMETPHK
aHa/Nu3[a aHMK HaTXKa OJHUHl HMKOHUSTHHH TYFAWUPaiH.
Plupuk kpucraan uykmanap maiiia Kpucradsa éku amopd
uykmara Huc6aTaH aHua To3a 6yJaau, UYHKH YHUHT 1032 CaTXH
Kam pUBOXKJaHraH 6ysaiau Ba wy cababau 6eroHa HOHMApHH
KaM aacopOuussafiin, xamaa WUPHK KPHCTAJl 4YKMa XOCHJ
6y1u6, y ocoH duabTpaaHanx. Ma#lga Kpucraan uykmanap
(HIBTDP KOFO3 TellMKYaJlapUHH GepKUTHO KYHHILH MYMKHH,
HaTuXKala QPuAbTpJall Te3JAMCH amaJjga HoJara Kaaap
Kamasanu. Uy ca6abau To3a Ba OCOH Cy3W/JafuraH uykma
0J1HUI YYYH HUPHUK KPHUCTaJ YYKMa XOCHJ KHJHII LAPOUTHHH
KaiTa KYpu6 4YMKHLI Kepak.

Yykma xocua 6yauiun GoUIIaHFHY KPHCTAJJIHH a0
6YyauwH EKH KpPHCTaJdJdaHHII MapKa3HHHHT
ByXyAra Keauwu OujadH OowsaHald, SbHH, MoOJeKyJa
yauamura Huc6aTaH OupMyHua Malgapok €ku OGup 03
KaTTapoK YyJjuamjd 3appaua Xocda O6yaanu. dputmana Oy
3appayajap ycub, aHua HupuK 3appavara akiaHaid Ba
uykmara tymwaau. lydanail kuiau6, kpucrtansa Yidamura
acocaH MKKHTA HHUCOHH Te3NWK KapaéHU TabCHP KHJIALH:
MapKa3ui KPHCTaJJl XOCHJ OYJIHII Te3JIHrH Ba KPUCTAJJIHUHT
yeHII Te3nurd. Mapkasuil KpHCTalJd XOCHJ GYJHul Te3JHMru
KpHCTaJJl JCHUI Te3JMTUAAH yHYA KaTTa 6y/aMaca, 3puTMaza
Oup HeuTa HMPUK KpHCTAMJ 3appauajap ByXyAra KeJaiH.
Arap Mapkasga KpucTaaa 3appada XOCHJ OYJHII TE3JIHIH
KPHUCTA/UIHH YCHIN Te3JMIMJaH YCTYH KeJca 3pHTMana Kyn
MHUKAOpZa Mailija KpuCTaal 3appava Xocud 6yaanu.

Mapkasga Kpucraad XocHa GYauil Te3Jurd GHHoGapuH,
YAAPHHHT COHUH U COMH YTa TYUHH M I (H. V) KaTTaJdUTH-
ra Goriuk 6yianu, y Kyfinaardua dgoaajaHaiu:

< Q-—S .
HY=222 | (8.1
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Byuna, Q — uykaaurai KOMNOHEHT KOHUEHTpaUHsacH; S —
VHHHT 3PYBUYaHJIHUIH.

Huc6uit yra TtyiluHuw kaHvya katra 6y.aca, Mapkasia
KPHCTAaJ1 XOCUJ O6YJIMLI Te3JIMTH XaM WyH4Ya KaTtTa 6yjaanu Ba
xocuJ 6ynaérraH KpucTasJ YyKMa 3appayack WIyH4Ya Madaa
6ynanuM. Mapkasaa xocusn GYAraH KpucradsaHuul 3appaua
coHuHH (8.1) ¢dopmynara GuHoaH KamaHTUpdll ydyH Q HH
Kamaitupuwl Ba S HH Kynafdtupuin Kepak. Ly cababau
KYMUHYa MOAJaNapHH UYKTHPULI OJAHAAH 5pUTMa CYIOJTHPH-
naiu, 6ynaa Q Kkamasin Ba S OpTHIUM YYyH HCHTHJIAAH Xamia
3JIEKTPOJUT KYluuaaau. Kynmuuua S opTHIIH yuyH 3/eKTPOAUT
cudarHia aMMOHHH Ty3Japu €KW Iy MaKcalla 3puTMmara
KHCJO0Ta KYIIHaadu.

Mukjopuii  aHajaM3Za UYKTHPHIL Xap [JOOHM JesipJH
KHCJOTaJin 3pHTMana oiaub 6opuaaau. KynuHua uyKTHPYBYH
cHdaTHAA KydCH3 KHCJIOTA AHHOWJAPH HIULIATHJAAAH, YYHKH
sputma pH wuHH §3rapTHPUO YHHHI KOHUEHTPALHACHHH
TYFpuaall MyMKHH. MacasnaH, KaJdbUHAHHUHI KHCJOTalH
MYXHTAArH TYy3Ura oKcCaJlaT KHCJOTa 3PHTMAcCH KYyliuica,
y XoJjla Xey KaHAaH uyykMa TylMahau, YyYHKH KHCJIOTaJju
spuTmana okcanat noun CoOf ' konuenrpaunsicn K Kuiima-
THra eTMaiad, SibHH KHYMK Oysain. IpuTMara aMMHak
KYIIHICA KHCAOTANMAHK XaM KaMasau Ba CoOf ™ — noHaap
KOHULeHTPALHACH OpPTaAH:

HCo04+NH; = NH +HC,0f
HCyOi +NHg = NHi +C,0%—

Jpurma maviym pH kuiimatuaa CaCp04"H20y3 3pyBuaH-
JAHK Kynaiitmacura spuwagu Ba CaCoO4'H2O uykma Tyuia
6ounaian. AfHu mapoutaa Ty3 3pyBYAHJIMIH aHYa IOKOPH
6ysirauun yuys HUcOuil yTa TYHHMHULI XaM KaTTa 6yJaMaiid Ba
YYKMa HWUpUK KpucTaa Xodda Gyaaau. YUykrupum oxupuiaa
puTMara 6Mpo3 OPTHKYA AMMHAK KYUIMJIAa/H Ba TYJHK UYKHUII
TabMHHJIdHAAH.

UykMaHH XOCHJ KHJAHILAA siHAaja caMapaJu ycyJaaapaai
O6upH yHYa Kyn 6yaMaraH KOHUEHTPAIWSIU UYKTUPYBUHHH
TabCHPH OY/ING, yuiroMoreH spuTMajgatn UYKTUDPH U
(romored ycyaga uYKTHpHIL) €KH peaKTUBHHHI Naiao
O6ysauwnaad dolaanananp. AfiHd ycyala aHaJd3 KHJK-
HYBUHM 3pHUTMAra Maxcyc KVLUWJIraH peakTHB TI'HAPOJIH3HIAH
YYKTUPYBUYH XOCHJ Oyaaau. MacanaaH, KaJblli#l OKcaJaTHH
aykrupuwaa Ca’t wonaapu 6yaran KcJoTald 3pHTMara
KapO6amua Kywuaaau. Kuaaupuiranga y cekHHJsHK Ouiad
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FHAPOJIH3JIaHaLH!
(NH;z):CO+ H,;O=2NH;3+ CO,

Peakuusi HaTuxxacuaa xocun 6yaran aMMHaK 3pUTMa KHCJI0Ta
XonaTuHu nacaiitupaau Ba 6y sca Co(Fy™ MoH/Iap KOHUeEHTpa-
UMACHHH CeKHH-acTa oprtuldra oaub kenaad. Hatuxkana
AUpUK KpHCTaJJ KaablUuil oOKcaaT 4ykMacu XocHa 6ynianu.
Ywby ycya 6GunaH spuTMajna CyabdaT HOHH AHMETHJ €KH
AU3THACYAbGATHH THAPOIU3HAAH Naifo 6ya1aau:

(CH3)2S04 4 2H,0=2CH;OH+HSO; +H™*

LHyHra yxwaw doccat HoHH 3ca TpuMeTHIAGochaT rHAPOJIH-
3MAaH XocuJa 6ynaaau:

Ammo 6ab3u 6Gup uykMa 3IPYBUAHAHITH LIyHYAJIHK 03
6V1aquMKi, MapKa3iary KPHUCTAJJHH CeKHHJIMK OMJIaH XOCHJ
OVIHLUIHHY TabMUHJIAW YUYH 3PYBYAHJAHTHHH HMKOHHATH
6ynmafau. byHnait uykmasnap Katoprra MacaJat, ajJlOMHHHH,
TeMUp Ba OolIKa THAPOKCHIJIAp KWUpaAd. YJaapHU HHDHK
-KpHCTaJ/1 4yKMa Xo/iuaa oaub Gynmaiiu Ba AOMMO Maiia
KpucTaaa éku amopd xonga uykaau. OCoH PUALTPJIAHYBYH
amopd uyKMaiap KOHIeHTpJlaHrah OHpop 3pHTMaHH Oup-
6upura Ky 6HAaH XOCHA KHJAWHHOG, Cy3HIU OJLHAAH
Te3ruHa UCCHK CyB OH/IAH CYIOJATHPHIAALAH.

UykMa wudaocraHulIMHUHT acocuit cababiapuaaH GupH
aacopbuust Ba OKKJA03 KA Xapaéunapu xuvobsaHaiu.
Uykma KpucTaiapi KaHua maiiaa 6yJca, yHu 103a HHFHHAKCH
wyHuya KaTtra 6yjaau Ba yHra IOTHAYBUYM HOHJAP COHH XaM
wynua Kyn 6ynaau. llly cab6abau rpaBuMeTpHK aHaJu3jaa
PHBOXKJIAHraH (03ara ara 6yjaraH HUpUHK KpUCTaJa YyKmagaap
6ujaH WUII&W PUBOXKJAHTaH 103ara sra 6yaraH amopd
uykmasapra Huc6aTaH aHya Kyna# 6yaanu Ba 6y ycya KeHr
TapKaJjaraH XucobJaaHaau.

Ancop6uusi MyBO3aHATHHHM CH/DKHIUHTCA Ba XoJaTura
3pUTMa XapopaTH, ajcopbuusiiaHyBuM HOHJap TabuaTu
TabCHP KuJaaad. XapopaTHu OpPTUIIK GuiaaH aacopOuusiall
KaMasiaiu, HaTH>Kaja OHPMyHYa HYKMa OJHII HUMKOHHATHHH
Gepanu.

Mzaanuwaap wyHu KypcaTaanky, GUPHHYM Tajlia TapKH-
6ura KupyBYM HOHJAp uyKMara ioTuaap 3kaH. Kpucrasaara
HOHJapHH aacopbuUsTaHUILUAA 6ab3d OUD KOHYHHATAAD XaM
ByXKyara kejaiad. HMkkuta 6up xua1 3apsiiaum HoH 6y.ca,
yJlapAaH IOKOpPH KOHUeHTpalusira 3ra 6yaraHd OHPHHUH
HasbaTAa IoTHJap 3KaH. Arap HMOH KOHUEHTpallHAJapH TeHT
6yau6, 3apsiajapu TypJauua Gyaca, y XoaAa AeApaH IOKOPH
3apsAAIH HOHJAp loTuIaau. KoHleHTpauKs Ba 3apAAaapu TeHT
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HoHsnap 6y.aca, y Xxodla GupuHud 6Yaub, uykma HOHJApH
6unaH 3HC KaM 3pyBuUM €KH KaM HOHJIAHYBYH Glguxma
GepaauraH uoHJap aacopbumusiiaHagu. Macanad, SCy~ Hu
uyktupuaa Ba(NOs)gamac, 6anku BaClyonnnaau. Yyhku
BaCl; ra HucGatan o3 spuiliy. Ba KaM [UCCOLHJIAHAIH.
ByHaaHn Talukapu HUTpaT HOHH Gapuit cynbdaTt 6ulan KaTTHK
3pUTMa XOCHJA KHJalu, 6apuit XxJopua 6uaaH 3ca yHaal sMac.
CyHrru xoJ cyabdar HOHJNAapHHH YYKTHpHUIAA Gapuil XJo-
PHAHM HULIATHWHUHT acocuit cabGabaapuaan 6Gupu 6GyJaca
Kepak. AfiHH Makcaa yuyyH Gapuil HUTPATHH HULIATH/IHILM
I0OKOpPH HaTHXKara o416 Keaajiu.

XyJjoca KHIHG afTraHaa; a) To3a UyKMa OJIHUI YYYyH
YYKTHPHILHW UCCHK 3pHUTMaAa oaub Gopull Kepak; 6) UyKTH-
pyBuH MHKIAOpPH 6P 03 opTHKuYa GYJHLIM Kepak; B) UYKTH-
pHuIla 03 MHKAOPAA aMMOHMH Ty3/apHAaH KyLWHUL Kepak.
AmMoHnHit Ty3napu Ba 6olIKa 3pUTManapHu KYLIHII KOMJIOHI
3PHTMA XOCHA OVJHINMHM OJNAHHH ojJadd. AMMO aMMOHHH
Ty3Jjtlapd AXWHPOK, UYYHKM 4YYyKMa KH3AUPHAraHaa yaap
yuyyBUYaH MaxCyaoT XOCHA Kuaaad, 6GUHOGapHH uykma ai-
copOUMAICH Kamasii4, aHaJH3 XaTOJNHTH XaM KaTTa 6yaManau.

Bupranawu6 uykuw xucobura dykmMa HEOIOCAAHHIIHHH
OJIAMHHM OJIMII Y4YH, KYNHHYa 4YKMa ¥3 3pHTMacHla Y3 0K
BaKT cakJaaHaau. HatuxkagauykMa-3puTMa CHCTe-
MacHAa Mypakkal (QH3MK-KHMEBHH »KapaéH ByXylra KeJaiH
Ba 6yHH uYKMaHu etunaunwu ne6 aranaau. Yykmauu
eTHJHIIKM €KM 3CKHpHIUW Typauua 6yau6, 0,5 nau 10..20 c,
opaaurnaa 6yaann. babszan uykma sputrmacn GuaaH Gup
Keuara KoJAHpHIaAn. DCKHPHUI BaKTHaa GOLLIaHFHY 3appada
Kaiita y3rapaau. Maiiaa 3appauanap 3puiiin Ba HHDHK
KpHCTaMa ycalu Ba uykMa 6apkapop MoaHduKallHalaHail Ba
X.K. by BaktTaa ancop6Guusinawaa XxaM aaMalluH-
HuWw >kapaéuun 6Yynanu. HAbHH Ku3aupranja yumaiaurad
HOHJMApH KYM KHCMH 4MMOHHMII HOHJapura ajJMallaid Ba
KH3AHPHATaHda napuanaHub, ydyB4aH MaxcysoT XOCHJ
Kuaaay, 6y uykMa TopTuMmura tabcup 3TMmaiiau. Kynruda
aHaAWTHK Kapaéuaaphaa UYKTHPHIUHH aMMOHHH Ty3JapH
HUITHPOKUAA 0Ju6 Gopuill TaBCHsl 3THAaAH. BbyHaal TaBCHSIHH
acocHit cababaapunal 6upu aacopOuUMA aJdMalUHHHLUIK, S'BHU
ajcopbuusiiaHral MOHJapHH AMMOHUE MOHJAApHTA ajJMallik-
HHUIIK XHcoOJsanany.

AmMmo, 6ab3u Gup uyKMaTap 3CKHPHILIM BAKTHAA Y Y KTH -
pUAraHAaH KeHHH €KM YYyKulUlQaH CYHT Typull
HaTHxkaculla udaocaanub Koaaad, MacasjaH, KajablHi OKCa-
aat Mg®t nonnapu uwTHpokHaa uyKTHPHIMG, y30K BAKT
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KOJLAHpHACA, MarHuil OGujadH HduocaaHub KOJIHINM AXIUH
mabaymaup. Uy ca6aban CaCy04'HyO Hu uykTHpHATranaaH
6up coat HuYKAa HUALTPAAIL KepaK. UYKTHPHITAHAAH KeHHHTH
¢busuka-kuMéBuil cababiap XKyla XaM aHUK 3Mac. Uykru-
PyBYH peareHTHH uykKmara ajcopOuMsilaHraH 3PUTMalaru
HOHJ1ap OuNaH GUPUKHHIM MYXHM axaMusitra sra xucobjaHa-
1. )

Uykma udaocauruaan KyTHIHIIHHHT HT MyXHM dopaJa-
pHaaH GupnKaHTa YyKMara TYWHPHIW EKH YYKTH-
pumHu KaTta 6axapuum xucobaaHaau. Byuunr yuys
uykMa GHIbTPAAHALH, OBUAaMH, KMCIAOTaAa 3pHTHO KaiiTa
uyKtupuaaau. Afinu ycynaa uykma Ttapkubumaru GeroHa
HOHJIaP KECKHH KaMasiIH.

Tyauk uykuil, HUPHK Ba TO3a KPUCTANA XOCHJ KMJMLITA
PDHIUMII LIAPOHTJIAPHHM TaKKocJaaHca, OUPUHYM Kapalja
yiaap 6up-6upura 3ua 6yau6 Kypunaau. TYAUK UyKTHPRUIHKM
TabMuHaawga (DK HM KamalTUpUll y4yH) DACT Xapopar
kKepak. To3a, xamaa oCoH GUABLTPJAAHYBUH, HHPHK KPHCTAJ
UYKMa OJMLI Y4YH 3Ca, YYKTHPHLIHK MCCHK 3pUTMada oJub
G6opuur 3apyp.  Tyauk uykMa XOCHJL, KHJAHII Y4yH OPTHKYa
YUYKTHPYBUH, HHPHK YYKMa OJHIIra 3¢a YYKTHPYBUM MHHHMaJ
MHKAOpAa OyJaulld Kepak Ba X.K. Dy epaa 3ulausiTiuk
IXTHMOJIIHKAAH XO0Jau 3Mac. To3a HUPHK KpHCTaJJd UYKMa
XOCHJ 6yauiura (HCCHK 3puUTMalap, YYKTHPYBUM KOHLEHTpa-
UMSICH Ba wly Kabujap), KPUCTaNJHH LWAaK/IJaHuIll AaBPHLA
GYynaauran tanabjaap YYKTUPUILHM GOLIMAA aMas KHAMHALH.
Tynuk uyKHIIHH Ta'BMUHAAL yUyH XKapaéH OXUPHAA OPTHKYA
YYKTHPYBYH Kywiuaaad. OpTHKYa UYKTHPYBYM peareHt
MHUKIODH Ba 60lIKa YYKTHPHILI LHAPOUTAAPH XaKHAA AHATHTHK
)Kapa€uyaapHu Gakapuull Kapaéuuaa aHuk Kypcatma Gepu-
J1ajiH.

8.2.3. YykmMaaapHu 0BuW

Pupuk Kpucraaan uykmanap Ba OCOH Cy3HJYBUH YyKMa-
Jgap QUIbTP KOFO3uAa woBuAaau. AMopd uykmanaphu ofaTia
(GuabTpra yTKazull oJAMlaH, AbHH JeKaHTauusl yCYJHlaH
¢doinanannb oBuaaiu. DyHHHr yuyH 4YKMa yCTHUAATH THHHUK
IPHTMa 3XTHETJHK OuaaH GUALTP opKaJu Kyfiuialdd. $Ha
IOBUJITAH CyB YyKMa OuJiaH apajallTHPUIadl, THHUTHAAAH Ba
THUHHMK 3pHTMa (PUABLTP OPKaJH cy3ujaanu. UykMaHu JekaHTa-
UHA KUAHO 10BHILAAH KYMuHYa KaHTa YYKTHPUIL >KapaéHH
Kyanauunaan. ByHUHT ydyH GUPHHYH XOCHI KMJIHHMAH YyKMa
TYIMK QuapTpra yTKasuaMmaiiau, AeKaHTallua ycyad Gunad
IOBWITAHAaH CYHT, 3puUTUaaau ((dHIbTPAATH 03 MHKAODPAArH
4¥KMa XaM) Ba KalTa YYKTHPHJAIH.
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D uabTp KOFO3UAArK UyKMa OUp Heua MapTa 03 MUKIOPAA-
rY 10ByBYH CYIOKJIHK OusaH toBujaau. TalépiauranioByBUH
cyB OujgaH UYKMaHH Kyn Xa>KMaaru cyB OGuJaH I0BHILJAAH
Kypa, 03-03 Xa)M/Ja I0BULI siHala sXLH caMmapa Gepal.

XakukaTaa xaM, arap GUAbTpAaHraHaaH KeliHH KoJAraH JofKa 3puTMa
Vo 6yau6, altin sputManard HpJaoc KoJdauK KOHUEHTPAUHACH 3Ca co (r/ma)
6y.aca, y xonaa WocaaHraH KOJALHKHH yMyMuil Mukaopn Vsc® 6ynamn.
Yykmanu V Ma XaxMan CyK)KJIHK GHNaH I0BUITAHAA KOJAHK KOHUEHTPALUA-

v c
CHHH KaMaiHUIKn ¢ =———— raya GyJica, ufKMa HKKHHUYH MapTa I0BUIFaHIA
. VotV
VOCO Voo ¥, }
Cy= = ¢’ HW, Ba «n» MapTa IOBWJraHAaH CYHI 3ca
2T (Ve V) Vo+V

iy

VO 0 " o u

c,= A% ¢ HH Tallkua stagd. Yykma ioBu6G OyanHraHaaH KeHHH
0

3pHTManard KOJNAWKHHHI yMyMHﬂ MHKAOPH

VO 11 o
m,=Vu,= VOW Ve~ ra rteur 6yaanm.

Arap uykmanu Gew Mapracura xap Gup loBuwaa 10 Ma nau oByBuH
CYIOKIHK capdaanral 6Yaca, y xoaaa Ve=1,0 ma Ba co=0,1 r/ma 6yaanu.
YUykvann 5 Mapra 10BHATaHA4H CYHT 3pHUTMara YTraH KOJALHMKHH YMYMHH

MHKAOPH:
mg= (‘ﬂa)-l-o,lzl,o-m“%
HHM TAIUKHA ITALH.
Arap 2 maprta wBHtura capdaaHran CylokaIuk Xaxmu (50 ma1) 6yaca y xonaa

I —4. o
my= (Tﬁs“)z'l'0"=l’5'm r 6ynan.

Illyupait kuau6, uykmanarn undaocaaHuw 5 Mapra I0OBW/TAHAE HKKH
MapTtajarura HHCOaTaH, rapyaHa Xap MKKH XoJsda Xam 6Hp XHJ Xa)xmiaaru
IOBYBYH CYIOK/AHK HWJAATHAraH 6yJca XaM, MHKAOPH HKKH OGHPJAHKKA KHUHK
6ynap 3KaH.

Keatupuaran xucobaauliap TaxMHHUHA XapakTepra 3ra,
YYHKH YHAA aAcOopOILHOH MyB0O3aHAT, CYIOKJIUKHH THHHKJALIH-
UWHHH KHHMHNAWTHPYBUYM HaHd Kyud Ba Oollka (akTopJapH
xucobra onuHMarai. AMMo 4yKMaHu Kyn MapTa 03 MUKAOpIa-
FH CYIOKJHMK 6uJaH 10BHIWIAA camapa 6GepyBYM aCOCHH KOHYH
TYpJH cbaKTop.napHn KaTbusiH Xucobra oJarad XoJlua,
XaKKOHHH O0yaub Kosaaiu.

KamaaH-kam BaKTJapia 10BYBUH CleKJlHK cmpamna cyB
KyJaigaHunaad. Ogataa 4ykMa TapKubugard HOHra yxuwall
aMMOHHUH Ty3/JapH, CYIONTHPHIraH aMMHaK, HUTPAT KHCJoTa
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€kH Oupop 6oluKa 3JEKTPOJHT 3puTMagap onuHaau. lOByBuu
CYIOKJ/IMK TaH/1aWaa YyKMaHU 10BA€TraHAa YHHHT 3DYBUYaAHJIH-
TH, THAPOJHK3JAHHIUN Ba YYKMaHW PUABLTP TelUUTHAaH YTHLIra
MOAMJITUTHHH XaM XHcoOra oguul Kepak. UykmaHu oBHUI
AaBpUAA YHHHT 3DYBUAHJMTUHU KaMaHTHDHII yuyH, olaTia
I0BHYlaTH CYIOKJIHKKA 4YKMa HOHU OujiiaH ymyMmuid 6yarad
03POK 3JEKTPOJHT MOAAA KYlWuaafad. DPYBUAHIHK KynalTMa-
cu IK xouaacura GuHOAaH 3IPUTMAAa YMYMUH HOH OVJIHMLIM,
4yKMa 3pyBUAHJAMTHHKM KaMalTupaad. [uaposansnaHyBuu
4yKManapHu UYVKTHPYBYM peareHT 3pHTMacu Oujax GyHaa.
THAPOJIM3JMaHHIN KaMasiii éKH CyBCH3 3pUTyBYHAAp (KYITHHYA
cnupt 6unad) ioBuaaau. [lenTusauusyiaHysuu yykmanap —
aMMOHHMH Ty3J1apH €KH TerHulld 3JeKTPOoJuTAap GuiaH xam
10BUNaAH. AlipuM Xodsapia 4yKMa I0BYBUH CYIOKJIHK CHpATH-
Aa XOCHJI KWIMHTaH UYYKMaHH 3DUTMACH XaM HIUJaTHAAAM.
Macanan PbSO. uykmacuuu 1wy GUPUKMAHMHT TYHMHraH
IpuTMackH Gu/aH OBHIALH. :

8.3. 'paBumeTpHK WWaKA

AHanu3HU OXHPTH GOCKHUYH YYKMaHH (YUYKTUPHJraH L1aK)
GHALTPAALL, 0BHLI, KYPHTHLI €KW I0KOPH XapopaTaa KyHaH-
pumIAaH CcYHr, Tapo3ujaa TOpTUAALHraH OUPUKMA — rpaBH-
METPHK LIAK/JA XOCHJI KWHIuHaAH. AHHW rpaBHMeTPHK ILaKa
KM3JHPHUI Ba COBHTHG TOPTHII HaTHXacuiaa y3rapmac
OFMPJIMKKA KedTupuiaau. DyHma yuyBuaH KOJAHK, aMMOHHH
Ty3/iapy TYJAHK HYKoJaAXW Ba 4YKMa TOPTHJYBYH UIAKJTa
yTaau ne6 Kapansaau. OpraHuk YyKTUPyBUUIAD (AHMETHATIN-
OKCHUM, 8- OKCHXMHOJHH Ba 6oluKajsap) OHIaH XOCHI KHIHUHTaH
yykmasnap ojaTAa KypPHTWIalAH, aHOPraHWk_ OMpPHKMajaH
OJIMHraH 4ykMa 3ca Kouaa Oyfinua 10KopH Xapopatia
KU3AHPHAAAH. DU3UK-KHMEBHHA XyCyCHATHTa Kapal KU3AHDPHLL
J1aBPHAA 4YYKMa TapkKubu y3rapMmailt KoOMWIIH €KH MyaisiH
KHMEBHI V3rapuuira yupauii MyMKaH. Kusaupuiuga, Maca-
JaH, 6apHit cyabgart sysrapmac Tapkubaa kosaau. Temup
THAPOKCHJ 4Y¥KMacH 3Ca oKCuAra aijaaHalu:

QFE(OH)3 - F8203+3H20

Anaga Mypakka6 V3rapulira Kajabluil oKcaJjaT yupallu
MYMKHH: :

CaCy0,"H20=CaC,0,+ H;0 (200°C)
CaC204=CaC03+CO (475 . 5250)
CaCO;=Ca0+CO, (900. . .1000°C)
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Kusaupuw wapoutura kapa6 CaCO; éku CaO é&ku
yJAapHUHT apaJjlaliMacHHU OJIMI MYMKHH. Arap KH3AHDHLI
HATHXKACHAa KOMIOHeHTAap HucOGaTh aHuK Gyamaran Ca-
CO3+4Ca0 apanauimMa osnuHCca, y X0Ja4a YYKMa OFUPJIMICH
{maccacH) ra Kapab HaTHXXaHH XHCOO/alll MyMKHH GYJaMaiiH.
BynaaH rpaBuMeTpuK KyHuJsaauran acocHii Tanab KeauO
YHKalM, UYYKMa TapKHOH YHUHI KHUMEBUH (opmyJsacHra aHHK
kaBoO OepCHH, UyHKH XyAAH LWIyHJaruHa HamyHajard
aHaJIM3/1aHYBYM KOMIOHEHT UyKMa OFMpJaurura Kapab xuco6-
Jlaill MYMKuH. AfipuM BaKTaapaa Mypakka® TapKu6.au 4yKma
OJIMHTaHAATHHA, MacaJjaH, TreTepoHJIH KHCJI0Ta Ty3Japu,
y BaKTAa uyykMmara Kyduarad waprjap Kylda XaM KaTbHsaH
6yamaiinu. byHnait xonnapaa uiuaaul WapoOMTH Kylda aHHK
G6akapujanu. YYKMaHu KefiHHIM WLILJall HaTHXKacHAa« SMITH-
PHUK TAPKHOHM KAHOATIAHTUPYBUH IPAaBUMeETPHK LIAKJ OJNHLLITE
3PULUMLITA XapakKaT KWJIHHAIH.

['paBuMeTpHK WaKI IOKOPH XapopaTia kKiMéBuil 6apkapop
O6yauin Kepak. ¥ MyMKuH Kanap anua nact (400...500°) na
onuunb anua wokopu (700...800° nau 1000°C raua) xapoparia
y3rapmacaunru kepak. Oaauil xapoparia xasoia 6y3uaMac/u-
rH, s'bHH HaMJMKHH TOPTMaclaH Ba aTpod MYXHUTAArd
KOMIIOHeHTJ1ap OujaH TabCHpJaHMacC/HUTH Kepak.

paBuMeTpuk waks Mmaccacu asua katrta 6y/auiIM Ba yHaa
AHHKJAHYBYH 3JIEeMEHT MHUKIOPH MYMKHH Kajap o3 Gy/HluH
Makcaara MyBobUKAHP. AHanu3/aHyBUH UyKMa TOPTHMHAA
aHMKJIAHYBUM 3J€MEeHT KaHua 03 6yJica, TOPTHU BaKTHIA
XaTOJIHK UIyHYa KHYHK GYAHILUKM ¥3-Y3UAaH TyilyHapJauinp.

8.4. I'paBuMeTPHK aHANHM3 HATHIKANAPHHK Xucobaaul

Arap m wmaccajn rpaBHMETPHK LIaKJ, MacajaH, 6apui
Ccyab®aTHH aHaJM3W HATHXKACHAA OJTHHIYTYPT S HHUHT
mMaccacu Tanab KHAMHCA, Yy XOJAa YHH OAAMHA TIPONOPUHSA
6yiuua xucobaait MyMmxuH. DBapuii cyastharuunr moasp
maccacuin M(BaSOy), S nukuun M (S) ne6 udponanab,
NPONOPUHS Ty3aMu3:

M (BaSO,);r nan BaSO, M(S) r oauHca,
m (BaSOy) ~ xr 7 OJIHHAAH.

Byunan .
_ M(S)
x=m(BaSO:) -gies (8.2)

AHHKJIaHyB‘«lH KOMITOHEHT MOJAP MacCaCHHU 'PABHUMETPHK
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IaKJAHHHT MOJAsip Maccacura HucbaTH Kalta xucobaaul
({akTopH €kn rpaBuMeTpHUK haktop (kynaiTMa) €Ku OALUNTH-
Ha ¢dakTtop ne6 F xapdu Guaan GearuaaHans.
BuHobapun,
F= M)

M [BaSOs]

Ba (8.2) ypuura
x=mF €311l MyMKHH.

['paBumeTpuk MakAHW XucobJailla aHUKJaHyBUM MOAaa
KUMEBUH  QopMmyaacuia CTeXHOMETPUK KO3 DUIHEHTHH
Xxucofra oguil wapt, 6yHaa rpaBUMETPHK LUAKJAaTH aHUK -
HYBYH KOMIMOHEHT aTOM COHJIapH Maxpax/ja XaM cypatria XaM
6up xua 6yJcuH.

viM (aHuKnaHanurad Monia)

F= (8.3)

voM (rpaBHMeTpHK UraK.1)

ATOM COHJIapHHH TeHr OVIMHULIMHM v Ba vy LlIaKw1ap
(8.3) TabMuHaaiian. Macanan, MgeP;Osrapknubunaru Mg Hu
Kaita xucobaaw pakropu Kyhuaarura TeHr Gynanu:

Fe _2M (Mg)
M (Mg.P207)

6y Kyituaaru npornopuusi 6yiinua oCOH/IHK GHJIAH YHKAPHAALH:
2M (Mg)—M (Mg:P,0r)
F

Bav3au arap rpaBuMetpuk aka Fe;Os6yaca, y xonna Fe;O4
HMUHT TapkuGuHH XxucobJalufia aHuya Mypakkal Huc6ar
BYXYAra Kesaau. By xo/na nponopiust Kyiujaard KypuHulIra
sra 6ynanam.

2M (Fe;04)
M (FCQIOS)——_Q{:W (F€304) I F=_3M—(F56:—)

AHHKJ/aHyBUM MOAA rPAaBUMETPHK LIaKA TapkuGura Kupmac-
JUrd xam MmymMkud. Macanau, Fey(SOq¢)3apurma Tapkubunaru
temup (I11) Hu aitnu sputmasad onuuran BaSOs maccacu
6yitnua anukaaw xam mymkui. Byuaa 1 monb Feo(SO4)snan
2 moib Fé* Ba 3 monb SOy 6ynanu, wy cababan Kaita
xucobnaw (akropd Ky#duaaruua 6axapHaaly:

2M (Fe)
2M (Fe)—3M (BaSO) | F="33 (Bason
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Kynuuiuk aMajuil aHdkJalwaap ydyyH Ka#lra XxucoGJaiu
thakTOpy 10KODH aHuKAHKAa OVaub6, y MablyMOTHOMA-
aapaa Gepuiran 6yaanu.

Tapkubuna 6up Heya YH Ba VHAaH OPTHK KOMIIOHEHT
6ysarad MOAJ4aHH TpaBHMETPHMK aHaJu3 KWJHlIAa KyAa
Xam K)KOPH AHHUKJUK OuaaH XapakTepJanalu. FpaBumeTan
yeyana Aya KyHuiaras taxMuHuil XaTodukHd (7.9) ¢gopmysa
6yiinua xucobaawr MymkuH. [paBuMeTpuk ycyn Oyiuuya
JgabopaTopusi HIIIapuia MOoA4a MaccacHHH ojaaTtna OepuJjran
Gupukmara HucGaTaH KaHra xucobiaw Tanab KuiaHHa-
au. Macanau, cyabdar HOHHHW aHadu3uja KyNHHUYA HATHXa
Kyiingaru ¢opmyna 6yiinua SOsra xucobmaHaiu:

6yuaa, m (SO3) —SO; macca orupaurn; m (BaSOy) —-kaiita
KM3AHPHITaHAa [OMMHH OFHPJKKKA KeJTHPHITaH uykma
maccacH, F — ka#ita xucobaain dakTopH.

AHanusna coaup 6GynaauraH HUCOHH XaTONHKHH XHCOO-
aaiwga (7.9) popmysanan doinananuaanu.

Sso, __ S Baso, 2 <5F )2
wsoy = Vmmasog T F (8:4)

byuna, So, Sp.so,B2 Spaap SOs, BaSO, Ba F karranurura
TETHUIJIH XaTOJHK. |

S p bakTopHAary XaToMHK Kyda XaM KHUHK GYJIraHu yuyyH
yHH Xucobra onmaca xam 6yaanu. [lly ca6a6au (8.4) Teuraa-
Malarv HJAAH3 OCTHAANH HKKHHUM KYUIMJATAH KaTTaMHKHH
3bTHOOPra ofnHMaca xam 6yaaan. buno6apuu (8.4) Tenrna-
Ma iapTH :

SS()s SBaS(L
m(SOs) ~  m (BaSOy) (8.5)

ra yraas.

SOy MaccacHHM aHUKJAIWAATH HHCOM{ XaToaMK Gapwil
cyabatuuar  BaSOq maccacuun anukaamaarn  HHCOHH
XxatoqauKka TeHr 6ynaan. m (BaSOy) rpaBUMeTpPHK 1UAKIHUHT
aHaMNTHK Tapo3uja HKKH MapTa TOPTHIL HaTHXKaculard
(papkaaH Kesanb UMKadM:

m (BaSO4)=m| —my

6yHaa, m, — Tureib Ba Gapuii cyanpar BaSO4 maccanapu-
HUHT HHFUHIAKCH; me — GVIU THreNb Maccacu;
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TopTHwAaru XaToIMK Xap MKKW Xodlaa TaXMHHaH OHpP XHJ1:
S1=8;

Y xonpa (7.9) rtenraama Gyimua Gapuit cyabpar BaSO;
MacCacHHU aHMKJauldard MYTJIOK XaTOJHK KyHHAArura TeHr
6yaanu:

S Baso= \/SH—S% (8.6)

UykMaHH A0MMHI Maccara KeiryHra Kaaap KH3AHPHLI
OXHPTH WKKM TopTwwaard ¢apk 2-10 ~* nan kaTra 6§ama-
ranfia Tyxtaruiaaam, Oy aca ogaTaard aHaJuTHK Tapo3uaa iy
KYHAUATAH XaTOJNHKHH XapaKrepaaiau. (8.6) tenriama 6Viinua
MYTJOK XaTOJHKHH S;=8,=2.10 "*r ge6, KabyJs KuJarad
X043 XucobaaiMHu3:

S saso= "V (2- 10 24 (2:10~9 2=3.10"*r.

Kunsnupuaran BaSOsuykmacuiunr maccacn 0,2 ... 0,4 r Hu
Tawkua staad. Taxmunuit xucobaamna m y,s,=0,3 ne6
ouHnG, (7.3) TeHraama OVilMua aHaJu3HU HUCOHH XaToaurH
xHcobsaHaau: '

Sso, __ 3-107* _ 0
m (BaSO:) 03 -100=0,10 %.

CynabdaT MUKIOPHHH aHHKJAWl KYMHHYZ aJHKBOT, SAbHH
YHHHT MHKAOPH aHaJdM3/]1aHyBYM MOLAA YMYMHH MHKIODHTa
TeHr HucOataa OyaraH 3puTMa  Xaxmu O6yiAnua  oJub
6opuiann. AJNUKBOT KHCM OJHII YYyH aHaJu3 KHJIHHAéTraH
MOLAaAAH yauoB Koabacura conub, KosbGaHHHr Gesarucurava
NUCTHANAHTaH cyB OujaH TyaaupunalH Ba fXiiujaab apa-
JAWTHPHAAAH, YYKTHPHULI YUyH MabjyM MHKIPPAA 3pUTMA
anukBoT ne6 artanyBuu oauHaau. Arap V. -— yndoB Konba
xaxmy; V,— nunerka xaxMu 6yjca, y xoaia

14
m (SO3)=m (BaSOu)F V’*

n

Xatoaukud xucobaaiiaa xam (7.9) dopmynasan doiganana-
MH3:

Sso, S Baso, )2 Sv Y EVL \
m(SOs) (_m(BaSO4) + Ve + v, (8.7)
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F ka#ita xucobsaw ¢aKropuia HOAHUKJIMKAAH KeaH6
YHKKAH XaTOJNHKHH Xucobra oJIMHMaHJH.
(8.7) TeHrsaMara TaxMHHHMH KHAMaTHH KYHCak:

Sso <3-10—4) /0,04 + /002 _
m (S0s) - 0,3 \ 100
=1,5-10"3 ékun 0,15 %

AHaJM3HUHT HucOuii XxaToaurn V. Ba V., XaTOJNHCHHH
aHUKJal XHCOOUra OpTHAH.

Typ.nu 3aBOJ XaMIa WIMHH TeKLiupull nabopaTopUsijiapH-
Aa KynuH4ya 6upop HaMyHa TapKuGuAaru oaTuuryryptu SOs
HHHT Macca yaywwra ( %) yTKasu6 xucoGiaw 6yiinua
aHuKJaHanu. Auanu3  kapaéHuia OATHHIYrypT O6yarad
6upukman SUi ra okcuanab, BaSQskjpunuiunga 9ykru-
puaaiH, CyHrpa wyHpad xonaa TtopTuaanu. Arap, BaSO,
aJIHKBOTAa YYKTHPHJAran 6yJca, y X0/14a aHa/u3 HaTHXKACHHH
Ky#iunarn ¢opmyaa 6yiinua xucobaall MYMKHH:

Ve

OyHAa, m — HaMyHa Maccac.
XaTtoaukHy (7.9) TeHrnaama 6Vitmua xucobaaHaiu:

i Vmm ) G G+ 6
S AT gy o gy (2 >‘ -

=1,5-10"3 ékun 0,15% (8.8)

[apuann xaToauk oprMaraH 6y.nca XxaM xucobaau ¢opmyna-
cHlla sitHa 6Up 3KClepuMeHTas YJauau naiao 6y1au. AnajauTuk
Tapo3Haa oJuHraH | r TopTuM eTapid Aapa)Kala aHHKJHKIAA
ofuHran 6Gynca XaMm, aHa/JM3 HATHKACH YMYMHH XaTOJHK
HUFHHOMCHIa TabCHP KypcaTa OJMaH/H.

(8.8) Ba (8.7) renrnaManapiaH KYpHHaAHKH, IOKOPHAA
KEJITHP WITAH XaTO/IHK aCOCaH KH3AUPHJITraH UYKMaHH TOPTHLL-
Aard HUcOu# XaToNuK XaMja TOMH3THY XaXKMHHH aHuKJalllaa-
ru  HUCOGMH xaTolukka Gorauk 3kaH. [lemak, aHasu3
HATHXKACHHH AHHKJMICHHM peaJjl OWMpHIN ydyH, aiHaH yila
XaTONHKAapHH KaMaHTHPHLI GUJIaH SPHIIMLI MYMKHH 6Yaaly.
Ilyan xaM 3c1aTi6 YTHLI KepAaKKH, aHAJIU3ra OJIMHIraH HaMyHa
éKH VYI4OB KoJ6a XaXKMH XaTOJHIHHU KaMaHull¥ aHaju3
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XaTOJMFHHH KaMa#uluura ce3uaapiu japaxkaga TabCcup
Kypcata oamaila.

Wynnait ku1u6, (8.8) TenrnamManary aiipum KyuuMyanap
aHaJIH3 AaHUKJIMTHHY OLIUPHLI HYJauHU Genrunab Gepap sKaH.

8.5. YykTupuw ycynu Gyiinua MHKIOPaH axkKpaTHLI

Yyktupuw ycynd 6yiluua MHKIOpAaH axpaTull Gup
THOAArH KaTHOH Ba aHHOHJap 6u/iaH XOCHJA KHAraH 6HpHKMa-
Jap 3pPyBUYAHJHTHHHUHT TypJjuua OYauiIMra acoCJ/IaHTaH.
Mukaopuit KuxaTiaH a)kpaTHLl OpHHUMNH OYilv4a acocaH
HKKH BapuaHTia amaara olwupuiaid. bupnna wyuaai
KOHUEHTPALHOH MYXHT ApaTHAaAMKH, YHAa (PakaT aHHKJIa-
HyBUH OGHpHKMa uyKaiau, 6UHOGApHH TYAHK uykmara yTauu,
HaMyHaldard Ko/irad XxamMmma KoMIIOHEHT/Iap 3pHTMAaAa KoJalH.
HkkuHuM BapHaHTia 3Ca aHHKJaHYBUH MOAAajaH GOUIKa,
XaMMa KOMHOHEHT/1ap, S’bHH aHHKJAUIra XajlakuT 6epMaiiu-
raH HWOHJApHHHr Gapyacu uyKMara Tywaad. Akcapusar,
KYMYUAMK a)XXpaTuul ycyaaapu OUPHHYH BapHaHTra, SbHH
HaMyHajlard aHHUKJAHYBYM KOMIIOHEHTHH UYYKTHpHIUTa acoc-
JIaHT aH.

KatuonnapHu katva 6up rpynnacu uyKTHPYBYM aHHOH €KH
KHCJoTalap rpynna peakTuBHW Jeb atanaau. bynaafi
peaKTHBAEp, MacajJaH, HIUKOPHA MeTaanap THAPOKCHIH
NaOH, cyabbhun kucaora HeS Ba Gouikanap xucobaaHau.
Fpynna peakTuBuHu M34W/AJIHK Guian KyJsall KaTHOHJIAPHH
Mypakkab apaJialliMajapHH MHKAOPHE XuXaTaaH Oup Heva
KMUMK aHaMMTHK Tpylnara axpaTHil HMKOHWHM Gepaiu.
['pynna peakTHBHHH KJAJIaHHIIM AHAJH3HH COAAANALITHPAH.
Hatuxana namyHanard typin KomGuHauusaard sjeMeHTaap-
HH GOpJaurvHE 3bBTHOOPra OJyBUH YHHBEPCAJ aHAaIH3 KHJHLI
CXeMaCHHH OJAMHAaH KypcaTub Oepaagn Ba aHaJU3HHUHT
Gaxkapuaul AYauHM COAAAJAlUTHPAAH XaMAa TaKOMHJJjall-
THpanu. Iy 6unan Gupra rpynna peakTHBHHH KYlUrauia
uyKMa XocuJ GyJaMac/urd aHaau3jaHyBUd HamyHala OyTyH
6Gup rpynna HOHJIAPHUHT HYKJHTHHH KypcaTaau.

Kynuuauk xaTHoHsap KyucH3 KHCJIOT4 aHAOHAApH €KH
THAPOKCHI HOHJAapy OulaH KaM 3pyB4YH OHPHKMa XOCHJ
Kunaaunap. Uy caba6au 3put™a pH uHH Ky3aTHO TypHIl Ba
KaTTAJHIHHH AOUMHA ylwiaab TypHil KaTTa aXxamusTra ra.
Macanan, sputmMa pH wuHM Xap Xuad Kuaub, TypJd MeTas
TMAPOKCHIJAPHHH YYKTUPHIL GWIaH MHKAOpPAH TYJUK axpa-
THIUTA 3PHIIHIL MYMKHH. By ycynpHHuKy3aTu6 Typuw
Guaan uyKTUpHW ae6 HoMmIaHanu. KynuHua MHKI0paH
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axKpaTHliJa KOMIIEKC XOCHJA KWIMII Ba OPraHHK DeaKTHBHH
TabCHP 3TU6 uYKTHpHIIAAH XaM dolifasaHuNalH.

8.5.1. 'napoKcHA Ba Ky4cH3 KMCAOTa TY3JAPHHH aKpaTHl

TypJn s/1eMeHT rHAPOKCHATAPHHHHT 3pYyBUYAHJIUIH Xap XHJ
6yauiiura acocaanu® ruapokcuasap 6up-bupuaan axparu-
Jagu. AMajia KaMm 3pyBUM KyuCH3 KHCJAOTa Ty3JapHAaH
aHAJIMTHK KUME J1abopaTopusi MALUFYJOTHAA KyNHHYA CYJb-
¢un kucaora (cyiabduanap) Tysnapunad doiigansaHunain.

Fuapokcuanapun OGup-Gupuaan axparail. AHaJHTHK
KMMELA alfiHW THIVIM a)kpaTHlira acoc Gyau6 HKKH Ba yd‘
BAaNHTJIH KaTHOHAap, MacanaH, Fe®t uu Mgt nan
THAPOKCHA KYPHHULLAA aXpaTHLI 6Yauiy Mucoa 6yaa onaliH.
lapouts Tyrpu Tansgauran Gyica, temup (I11) Fe(OH);
Xoaga 4Yykmara TYJAWK Tywu6, MarHuii OyTyHaail spuTMana
KoJaaH.

Temup (111) Hu Tynuk Fe(OH)sxonaa uyktupuiu gqyu spurma pH nuu

xucobaaiiMus. TYaux uykuw Tanabu (kputepuacu) [Fé+ | 1078 6ynann.
ABBano Kyinaard ndona Gyinua .

3K pe(on), = [Fé ] [OH™]?=6,3-10—38

Tynuk uykma 6yauwnnary OH™ KonueHTpauMsiCMHU TOMaMH3:

3 K . 3
[OH"] = F3‘°”’° =
[Fet)

bynaaun

5 = 4,010~ " moan/a
107

(H*] = Ky 1,0-10~"

—95.10—% .
[OH™] 40.10—"] =2,5-107" moap/a

Ba
pH=—lg[H*] = —1g(2,5-107*)=3,6
Butio6apun, Fe(OH)suu Tyauk uyknwn yayn sputma pH > 3,6 6yauiun-
H{ TaAbMHH 3TUO TYPHLI KepaK 3KaH. AMMO, TeMHDHH MUKAOPAH HYKTHPHIL Ba
SPHTMaZaH MarHUAHKU aXKPaTHLl MAcajacH OCOHJIMKYA XaJ KHJIHHMAaHIH.
Mg (OH): spyBuanauk kynafitMacn y3 KuiiMaTHra spulia oJMaryHua

IpuTMaja MarHuil KosaBepaid, sbHu Mg?t uu 3apuTMama Typa oMW
TapTubu: '

[Mg* ] [OH™JP<3K mg(oH),} IK mg(om)=6.0-107"" 6yaanu.

Byuaau
_ K mg(on),
[OHT]< M ] MOJIb/ 1

191

www.ziyouz.com kutubxonasi



6,0-10— 10
Mg®*]

Arap 6owaauruu sputmana [Mg* |=0,1 mons/n 6yaca, y xoaaa
Mg (OH); Hu uykmara Tywmacauk waptu Kyiduaarudya 6yaanu:

- 6,0-10~1° - -5
[OH™ | o1 moan/a, [OH7]< 7, 8-107° moan/a

arap

éxu [OH 7)< MOJb/ 2.

[Mg* ]=1,0-10"7 mob/n Gyaca

[OH™ ) moab/a, [OH™]<C 2,510 moab/a

AHanu3 wapontnaa 3puTmasan Mgt HoMn KOHUEHTpaUMsuCH KamAaH-Kam
0,1 moab/a nan karta 6yaanu, wy cababan [OH ™ |<<7,8-10 ~® mob/a Hu
sputMagary Mg?t uu 03Mu 8K KYIMH cakaall [IAPOHTH Re6 Kapalll MyMKHI.
By sca [H¥]>=1,0-10"'%/7,8-10=5% [H*]>1,3-107"° moan/a, éku pH<C
< 9,9.

By karranuk Fe(OH)s3TyanK uykui wapoHTura KapiuiHauK KHAMaNH.
Hlynna# kunub, arap sputmana pH goumuitaurn 3,6 aan kuuuk Ba 9,9 Katra
6yamait Typca, y xonna temup (I} Tyank uykmara Tywaau, marnuil sca
3puT™Mana Konaan. By urapontau dopmyna kypuruinnaa ésnu Mmymkui: 3,6 <
<pH< 9.9.

Tanna6 oaunran pH kuiimMatu amanga Gydep spuTMmanap
OpKaau cakaab TypuianH. by 6unan 6upra anaausnanyBuH
apanautMmani Oycdep apaJsaluMa KOMMOHeHTH OujaH Tab-
CHPJHHIIMHH XaM xucobra oauin kepak. Macagaan, Fe’t Ba
Mg?t napun Gup-6upupan axpartuinga aueratan OGydep
OJIHII KepaK 3Mac, uyHku Fe*T awua Gapkapop auerartau
KOMILJIEKC XOCHJl KuJaAu Ba auerartid Oygep apanaiima
HUITHPOKHAA aXpaTull MypakkabJjawand. ByHaa sur mocH
amMuaknu 6ydep sputma xucobnananu. Uynku Fe (111) ammu-
aKAH KOMIJIEKC XOCHJ KHJAMaigd, amMo Marhuit (I1) Hu
AMMHAaKJIH KOMIJIEKCH YHYa KapOPJid 3Mac, XaTTO YHHHT XOCHJ
GY/HILKM aXPaTHILHKW OCOHIAWTHPAIH.

Temup (I11) Ba Mg®t Hu axpaTHWIHH TabMHHJIOBYH
Gydep apasalima TapkHGHHH aMMHAKHUHT CYBAaru 3pUTMacH
Ba YHHHI Ty3H HIITHPOKKUJATH MyBo3aHaTHH Xucobaail 6unat
TahépJall MyMKHH:

NH;+HOH=NH; 4+ OHt
By MyBo3zanaTHuHr KoHcTaHTacu 1,76-107° ra TeHr, sibHu

INH¥] [OH™) s ~INHF] g 76.1078
NH3] =1,76.10 "°6yHaay; [NTL] [OH]
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Arap Fe®t= Ba Mg®* napuu axpartuwpa pH onruman
kuiimathu 7,0 ge6 oauHca, y Xo/1a 3XTUMOJ alHH 3pHTMala
[OH]=1,0-10 moab/n Ba Gydep 3puTMa KOMMOHEHT/IapH-
HHHT KOHUEHTpaluMsaapu HucOaTu:

NH;F —5
INH;"] - L76-107% 0o
{NH;s] 1,0.10™7

Slbau Gydep 3puTMana aMMOHHH Ty3JapH KOHLEHTPaLHSACH
aMMHaK KOHUeHTpauusiculaH TaxMuHaH 100 mapra karra
6yauLId Kepak. By LIapTHH KaHOATJaHTHPCA UCCHK 3pHTMA-
aaH Fe(OH)s Gemanon yykmara Tywanad, YyHKH HCHTHUIAA
IpHTMala aMMHaK MHKIOpPH Kamasaau. OjgaTaa u4yKTHPHLI
KapaéHH KHCJOTaJ/H- LIapOMTAa aMMHAKHH CYIOJTHPHJraH
sputmacu GusaH onub Gopuaaan, wy cababau nactnabku
XaXKM aMMHaK KYUWHAraH1a aMMOHHI Ty3JapH Xocua 6ynanu.
AMMHak aHA/IM3 KHIHHAETTaH 3PUTMara Ky4cH3 aMMHaK XHAH
KeJTyHua KYHIHJaau. ,

Ammuakau 6ydep spuT™a 6Gunat Kyna Kyn 6oluKa HOHAap,
xymaagan AR —Mg?t; Felt —Cu®* Ba xokasonapuu xaM
6up-6upHaaH axkpaTuaaip.

Cyanpuanapuu axparnt. Cynanduanap 3pyBUaHIHTHHHHT
Xap xua O6ynunwura acotaanu6 1871 i. H. A. MeHWyTKuH
TaXpuba acocuaa KATHOHJApHH aHAJMTHK CHHpaapra
O6YIHIIHK TaBCHs 5TAH. ByHaait 6yauHHILIap XO3UPTH BaKTra
Kajgap XaM amanga V3 KuiiMaTHHH HYKOTraHu #HyK. JDae-
MEHTJIapHH rpynnaJjapra aXpaTHil Xakuaard Fosi MeTajnayp-
THS1 Ba FHIPO3JEKTPOMeTa1yprusi Ba 6olliKa caHoaT Ba XajlkK
XV)KaMHrH TapMoKJapuia MHHepaJJap, TOF JKHHCJapH,
KOHLEHTPATNAP, TYPAH TEXHOJIOTHK XHXaTAaH KalTa HILJIaH-
raH Ba TOF XKHHCJApHHM KaHTa HULIaWl MaxcyJoTJapHHH
TYAHK KHMEBHH aHalH3HHU TYJHK o04u6 GopHlida MYXHM
axaMHusaTra sra.

Bynaaii aHanH3HUHT 3HT aXaMHATJAH TOMOHH CYIOITH-
pHAraH XJOPHA KHCJAOTajJa 3pyBuaH cyabGuAlapHH axpa-
THIWAKDP. CyloNTHpHIraH XJAOPHA KUCJA0Taaa MaHral, TeMHD,
pyx Ba Gowika 6up KaTop 3neMeHT cyiabpuanap spuiau. by
rpynita cyabduaiapu uunaa sHr kuuuk K kuitmatan ZnS
(3K 2,5=2,5-10"%%) aup. CyloaTupuirai xJopHa KHCI0Tana
KaaMHi, cuMo6, Muc Ba GoluKa 3JeMeHT cyJbbuaNapH
spuMaiian. By rpynnaga anua sixwu 3pyBun CdAS(IK c4s=
=1,6-10"?%) xuco6nanaan. Arap cyibbuanap uuuaa aHuya
aypycr spysuan (CdS) cyabpua Ttyauk uykmara yTica,
y X0/11a aHua KaM 3pyBuu ( ZnS) spuTmana KoJsaiH.

13—726 193

www.ziyouz.com kutubxonasi



CyabbuaiapHu TYIHK aXpaTHil KDHTEPHACH 3pHTMaja
KOAraH WOH KoHueutpauuscu 1,0-107% moabn/n Mmukaop
xucobaanaan. Ly ca6a6au arap sputmaza [Cd**]< 1,0-
-107% moab/a 6yaca, y xoana CdS Ba aitHu rpynnaHuHr
Gowka cyabduaIapy XaM TYJIHK 4yKKaH Oynai.

At apouTra xaBob 6epyBun CyJabPHA-HOH KOHUEHTPALUSICH TONAMHU3!

9Kces  16-107%

[$*~ )= =
[Cd®t] 1,0-1078

=1,6-10"22 moab/a.

BuuoGapuH, KaAMu# CyJbOUAHHA TYAUK UYKMUL WAPTH,

[ 1>1,6-1072 moab/a 6yaann.

Pyx cyapdua uykmacu xocun Gyamacaurn yuyn S—? Ba Zn?* uonaap
KOHUEHTpauHa KynaitmacH K z,q KHAMaATHIAH OPTHO KETMACJHIH Kepak.
A i 6. IN?H = 1,0 10-22 6 ka6

rap TaxMHMHWH XxucoGaaluja ]=1,0-10 Moab/a eb Kabya
KHJIMHCA, Y XoJ4a

3K 0—2
[523] Zos _ 25-10 =2,5-[0_2OM0J'lb/J1.
A NTE ek
6ynaau. - B
IHyHaai kuan6, kaammil Ba pyx cyibhunkiapunn 61p-6upnian dkpatui
yuyH . S*"  uoHnapu  KonuenTpaumsichun  2,5-1072°> [S¥T|=1,6-
“10~% monn/n aa ywaab Typuil Kepak 3KaH. JPUTMa KHCIOTAJIHJIHK
XOJAaTHHH 3PUTMAHH BOAOPOACYIbDUA OGHAAH TYAMHTHPHIL GHNal TabMHIAa-
HallM Ba y KyHuaaruda xucobaanaau. Arap agi- sput™Manaru S*~ uon yayuwu
€3.41) renrniama 6yilnua Kyitnaarura TeHr Gy.Jca, sbHHU

KKy
Fe = 2 +
[HF12 4K, [H*] KK,

0 o o o
Cst— IpuTMaia 6ynraH XaMMa KonueHTpauymnap HHFHHIAHUCH 6y.nca,

Kymnanan, HsS: ¢y = [H2S] + [HS ] + [S®7], y xonaa (3.35) Tenraama
6yiinua

K]KQ
(HH 124K, [H* ]+ K K,

0
CH,S

2— 0 -
[s ]=0¢52,—“CH25=

ByHaau
K\ Kochh,s
[HE2 4K, (H¥ )4 K Ky= 2
[5°71
Keatnpuarau cou xuitmar Ky [H'] Ba KK, fiurunannapuuu xucobra
OJIHHMAacCa, BOAOPOA HWOH KOHUEHTPaUMACHHH Ky#unaaruw cdopmyaa 6yiinua

194

www.ziyouz.com kutubxonasi



XHCO6alll MYMKHHJIWTHHH KypcaTaau:
)

2—
(57}
_50-107"
2
Vst
COH,S kattaaurd  HeS uu TyiinHran cyBau 3pHTMajarH KOHUEHTPaUHUACH

(0,1 Ma/a ra Tenr ne6 Kagyn KHAHHTaH S®~ KOHUEHTPaLMACHHH TeHraamara
kyamu3. dputmaaa [S?T]>1,6-1072 moab/ad HM TabMHHAAWL  YuYH,

50-10~ "
Vi6-10—2
kuaann.  [SPT]<C 2,506107% wmoab/a Hu TabMmuwaam  yuyw [HT]
—1
> 5,0-10
Va5 10-2
cyabHATAPHN axpartuin wapraapu Tyianuran H,S sputmacnaaru Bomopoi

HoH KoHueHTpauusicuin 4,0>= [H7]>0,3 opannruaa 3KkBuBaseHT MUKAOPAA
ywaa6 TypHI Kepak 3KaH.

kucaoTaan myxut [H*]<C ékn [HT)< 4 moab/a uu Tanab

abin {H¥]>0,3 moab/a 6§anwn kepak. 1ynaait kuan6,

Arap BoAOpPOd MOH KOHUEHTPAUHSICH KYypcaTH/raHra
HHcGaTaH KHUMK 6yaca, y Xoiaa ZnSuyka Gouliaian, YyHKH
YHUHT 3pyBUaH/IMK KYNaiTMacCk Y3 KuiiMaTura spuwiaan. Arap
KHCIOTAMHANK 10KopH 6yaca, CdS ryauxk uykmaiiau. Onartaa
3PUTMaHH BOAOPOA CyJibtui OuraH TYHWUHTUPHUW OJAHNAH
Kucaota roHueHtpauusich HCl uun 0,3 M ra xeatupunanu.
Uykma xocua 6yauul AaBpHAa IPHTMA KHCJAOTANHJIHLH OpTa
fournaiin, UyHKH Y3apo TabCHPJAlLYB HAaTHXKaCKHla BOAOPOA
HOHJIAPH BYXKYAra KeJjajm:

Cd** 4+ H,S=CdS +2H+

N

lly ca6a6au uykTUpHll OXUpHAA aHaJN3 KHAHHAETraH
3DHTMAHH KYMHHYA CYIOATHPHIL TaBcus 3THaAaan. Kumérap
AHAJNHTHKJIAPHH KYN HWIIMK TaxXpubacH acocuaa, 3pvTMa
kucaotaauwauk  xonarn 0,3 M HCl 6yaranpa  ananus
KHJIHHYBUH 3JMEMEHT CYJIb@HANED XOAHAA TYJAHK a)kKpaJsulliu
Kypcatunaau. dpurma kuciaorasurn 0,3 M HCI 6yaranna
CynbdHANAPHH a)KpaTHll ONTHMaJd MHKAOP 3KAaHJHTH aH4ua
OIIMH, XaTTO 3JEKTPONHTHK [HCCOUMJaHUILl Ha3apusicHiaaH
OJIMH XaM MabayM OVaraH. AfiHd HasapusHu spaTHJHIIK,
Cyab(HANAPHH UYYVKTHpHIIRA TEeFUIVIH KHCAOTa-MyBOo3aHaT
KOHCTAaHTaHH Taxpuba Hyad OunaH aHuKJAall Ha3apui
TacauKJawra ojaub Keaiu.
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8.5.2. Komnaekc xocua O6yaumupan doiinanranné axparauw

AfiHu ycyaaa KuiiHH 3pyBuaH OGUPHKMagaapHM axkpaTull,
uykMa TapkHOMAArd KATHOH Ba aHUOHJAAD KOOPAMHALMOH
OupHKMa XOCHJ KHJIWG, yJapHH 3puTMara yTUIL Xoccacura
acocnaHradH. Macaaan, temup (I1l) Ba anoMunuii 6Gupukma-
jgapu spurmacura NaOH tabcupuna aBBasio y sfeMmeHTiap-
HHHI THAPOKCHAJAADH XOCHJ OVJaanu:

Fel* 4+ 30H~ =Fe(OH)3;
AP+ 4 30H~ =Al(OH);

Mya mukaopaaru NaOH rabcupuia aca rufipokomiliekc
XOCHJA OVauIl Xxucobura afiOMHHUH FMAPOKCHA 3PUHIH:

Al(OH)3+OH™ =AI(OH) ¢

Ba 3pyBUAHJHK KynaiitMa Koujacura OuHoan Fe(OH);
3pyBUAHAMIM Kamasad, HaTuxkaaa Fe*t wu APt nam
axparunaau. Oparaa aHaau3 KUJIMHAETraH HMOH 4YyKMara
yTHilra Ba XaJakuT 6epyBUM HOH 3Ca KOMIIEKC XOCHJ KHJAHO
3pUTMana KOJuuIra HHTHJIALH.

Cunukar Ba KynruHa 6olIKa THNAArW HAMyHaJgap aHalH-
3u4a KaJbUHAHH MarHuilaH aXpaTHilja Ba YHY aHHK/aWIa
4MMOHH#H OKCaJaT €KH OKCaJaT KHCJIoTa HuliaTtuaald. Kam
3pyBun Kasabluii okcanatr CaCyO4'HyO HHHT 3pyBuUaHIHK
Kynafitmacu 2,3-107 % ra TeHr Ba uykMmara TywaaH, MarHui
5Ca OPTHKYa oKcaJaT HoH Tabcupuaa Mg (C.04)3~ Kommieke
XOCHA KHJAHO, spuTMaja Kodaid. AHUKJaHaéTraH 3puTMara
KOMIIJIEKC XOCHJ/I KHJYBUH peareHT KyWuaranjia (KOMI/IeKCOoH-
Jlap, OKCHKHCJOoTanap, aMuHaap Ba X. k.) Ba pH uu taptubra
conub Typulwl Gusav HOHJAAp MyBO3aHAT KOHUEHTpalUUsIapH
KeHT opaJjukaa y3rapaid, TypjH KomMOMHalLHs/14 apaJjauiMa-
Aard HOHJIapHH aXKPaTHILHH ONTUMAaJ KOHLEHTPaLHOH 11aPOH-
TH sipaTHJalH.

8.5.3. Opranuk peareHtaap €paamuaa axpatuid

AHopraHuk 6upMKManap aHajM3uAa OpraHHK 4yKTHPYBYH
peareHT/lapHU HWLWJATUAKLIKM, AHOPFaHWK UYYKTHPYBUYHJApra
HUcOaTaH aH4a IOKOPH CEJIEKTHBJHTH Ba GUP KaTOp MYXHM
aHAJUTHK XyCycHATIapu OuaH axpainb Typain. AHOPraHuk
HMOHJIaDHH OpPraHHK peareHraap Ou/aaH XOCHUJI KHJHHIAH
YyKMa TrpaBHMeTPUK Ba UYKTHPYBUHM WiaKaJapra Kyduara
Tajabnapra Tyauk xaBo6 Gepaau. OpraHuK peareHTJapHH
AHOPraHUK HOHJAD TabCHPJAHHLIMAAH XOCHJA O6Y/araH uykma
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3PYBUAHJHIH KYAa XaM KHYHK Ba TYyJa UYYKHL KOHYHHATH
6yiivua 03 MHKAOpPAA OpPTHKYA UYKTHUPYBUM KYyluuil OujaaH
TYJIHMK 4YKMa Xocua GYJauiUra 3pHLINAaAH.

OpraHuk OGuUpUKManapHH aHOPraHdK HOHJAApra TabCHPH-
NaH XOCHJ KHJAHHFaH 4YyKMa eTapjiu MHKECAA TO3aJurH,
oesipJd XaMMacH KpPHCTaJJl XoJ/a 3KaHJAWIMM Ba yHuUa KaTTa
6yaMaraH KadTa xucobaau ¢paktopu OuaaH XapakTepaaHaiH.
lly ca6abau ynaap ocoH UAbTPIAHAAH, CTEXHOMETPHK
Tapkubra sra 6ynaau. AHa wyHAa# XoccadapuHu Oyauulu
OpPraHHK peareHT/NapHH TPaBUMETPHK aHa H3[1a KeHr MHKECAA
KYNTaHUJAUIWHHA TabMUH 3TAAM. :

OpraHuk peareHTaapiaH a-HUTPO3a, B-HApPTOJHH GHPHHYH
Mapta amanga M. A. HabuHckuit (1885), AUMeTHATDH-
okcumuu [1. A. Uyraes (1905 i.) TOMOHHAAH KYJAJIaHUIHLIH,
aHaJIUTHK KHMEHM KeJaXKakla PHBOXKJAAHULI HYAUMHH 04ub
6epau. By coxaHu Ha3apuil Ba aMaJuil TOMOHAAH KYJ1aHHIN-
LIH XO3UPrH BaKTAa XaM akryaa 6yan6 Koamokaa. OpraHuk
peareHT/IapHW aHaJHTHK KHME coXacuaa KyaaaluHu Has3apuh
TOMOHH OPraHUK MOAJA MOJEKYJacH Ba YHHHT TY3HJHLIHHH
3pUTMajaru HoHaap OuJaH TabCUpJaHHWIL Xoccajtapu Ouaau
6ornukAuruanp. DyHaaH Talwikapd 3puTMaja xocua 6yarad
MOJJa MOJeKyJaa IakKau, 3MeKTPOH TYy3WIMIIKM 3apsili Ba
paaMyc Ba X.K. Jap OunaH Ooraukaurugup. OpraHuk
peareHT/1apHH HOHJAap OH1aH TabCHPAAHULL MOXHATH OPraHUK
MOAJa MoJleKyJacuaa adHH MOH yuyH GYHKLHOHAM E€KH aToM
rpynananapuHulr Gopaurura 6ofrnukaup. Bynaai rpynnasap
HHKeJdb Ba Naajaaui yuyh —C—C—, KobajbT yuyH —C=C—

[ ]
L o o

BHCMYT Ba OCMHH yuyH 3ca (=N—)—C—NH;Ba X.K. Kyu-

YWIHK HOHAAp yuyH Oup HeuTa XxapakTepau rpynmaJnap
MaBXYIl.
[paBuMeTpuK aHaiKM3la OpPraHHK peareHTJapHH KJIACCHK

H3;C—C =NOH

HaMyHasapuian OWpPH. AHMETHJATVIHOKCHM:

H,C— = NOH
(Uyraes peareHTtu) xucobaanaad. JJUMETHUNTIHOKCHM XO3HP-
I'W BaKTra Kajiap aHaJHTHK aXxaMHuATra 3ra 6yanb KOAMOKAA.
By rtypan tabuuii Ba TeXHHK UMKMHIWJAPHUHT aHaJW3Hla
HHKeJb YYyH 3HC SAXIWM YYKTHPYBUH 6Yaub XucobaaHHG
KeaMoKkaa. ¥ doToMeTpus Ba 6ollKa aHa/ M3 ycyanapiaa Xam
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KYJAJNaHUIaaH, aMMO acocaH rpaBUMeTPHK aHa/dH3la KyJtail
acocu Ba amaauii axamustra sra. OpraHuk OupHkMa o-

No
HUTpO-P-HadTON OO O ko6adbT MOHWHH HMKeJb

HIUTHPOKHAA MHKJAOPAH YYKTHPHUIAA 3HI aXaMUSATIH XHCOG-
JaHaad. AHaJlH3HH TYpJH coxajapuaa XyMmaalaH TpaBu-
METPHK aHaJIW3/14a 8-0KCHXHHOMHH YHIAa6 HOHIADp OHIaH KHHHH
.3pyBYan GMpHKMaJlap XOCUJ KWJIHUIIUATKY OulaH amasnaa KeHr
Kyananunaau. Harpuit terpadenun6opar NaB(CesHs)4, ka-
JIHH, aMMOHWH Ba OOLIKa HOHJADHH UYYKTHPHILAA MYyXHM
aHaJIMTHK Xoccara sra. bynaai peakTuB/iapaad sHa KydepoH,
AHTPAHUJ KHCJIOTA, apCeHaT KHCA0TA AHAHTHIHPUIMETAH Ba
Kylda KYm opraHuk OGupukMmaJap rpasume’rpnk aHaJu3Aa
3Q(heKTHB paBHUIAA HULIATHIMOKIA.

OpraHuk peareHTNapHH TypJau VXllall MoJeKyaanapH
TapKuOMary rpynnajapHd Karta Y3rapTHpuIl MyXHM aXxaMu-
ATra sra. Moseky/aHUHT TY3uIHIIKHHY ¥3rapTHPHO €KH yHra
KyLuiMM4a rpynna KUPUTHG yHU TaHJaHYBUAHJIUIH Ba Ce3THp-
JIHCHHH OWHPHLI, 3PYyBUYAHJIUCHHH Ba aHAJHTHK XOCCalapHHH
y3rapTupull MyMKHH. MacaiaH, TeMup, TMTaH, ypaH Ba

' ~N — 0w, )
Gouika 3neMeHT1Iap HeQKyNbepoH O ¢ 6unan

O Wo

Kyndepon @*/IV—U/V/H ra Huc6aTaH aHua TYJIHK UyKMa
NO

XOCHJ KHJIadH.

Opranuk peareHt/ap 6ujan GUpHKMaJap XocHa 6Yauiu-
Aa sputma pH cesawnapau mukéciaa Tabcup 3TaaH, HYHKH
OGyHaai peakllusiiapaa ofaTaa, KapGOKCHJ, TMAPOKCHA Ba
Goluka rpynmajsapHd TyTraH NPOTOH OPTAHHK peareHTJaphH
AHCCOUMJIAaHHIUKWAAH BOAOPOA HOHAApH a)Kpaaub 4YHKalH.
Macanan:
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Opurma pH ura kapab 8- OKCHXHHOMKH TypJIH

37eMeHTJapHH YYKTHpanLy.

pH 3..12 3..14 4.7 4..10 5...10 5..13 5..14 8...13
YYKTHPHJYBUH 3J€MEHT
Fe(Ill) Cu(ll) Mo(Vl) AlL(IIl) Ti(IV) Zn(il) Cd(I1l) Mg(Il)

Macaunad, 8- okcuxunoauu épaamuna Al(II1) nu Mg(ll) nan
axpartull auerat 6ydepand KyuCH3 KHCJ0TaAd MYXHTAA OJUO
6opunaan. Afinn wapoutaa Al(1ll) oxkcuxuHoaud Ouaau
TYAuK uykmara yTu6, Mg(ll) spurMana konaau. AjoMuHU#A
axpaTuaraHjiad CyHr >3pMTMa aMMuak OUJaH HeHTpaJsiaHaldu
Ba MarHui OKCUXMHOJNHHAT XOJiJa YYKTHPUIALH.

AHOpraHWK HOHNAPHH YYKTHPHLIAA HUIIATHIAAMraH opra-
HHK peareHTJapHHHT yMyMuill COHM, XKyla Kyn 6yaub, y 6up
Heua YH MHHTAaH OPTHK Ba Xap 6Mp HOH yuyH ce3rup Ba y3ura
XOC H3JaHHL HaTHXaCcHAa KYHAaH-KyHra KynaimokKiaa Ba
pPHBOXKJAaHMOKJAa Ba opTH6 GopmoKaa.

8.5.4. Koaaektop 6unaH 4yKTHPHIN

Arap aHaan3 KunvHaéTran 3pUTMada aHMKJIaHYBUYH
KOMIIOHEHT MHKAOPH XKyda 03 Oyjca, y Xxoada KylnuHua
KOJIeKTOp KM TapKaTyBuM OuJlaH YYKTHPWULI YCYyJHAaH
tdoiaananunann. Koanekrop 6Gunan anukaawn 6upranauinb
UYKTHPHIL yCcyJura acocnanrai. ByHaa MaxcyC KMPUTHJATEH
TapKaTyBud OuaaH 3puTMalgaH HWOH uykMara YTKasuo,
axpatu6 oaunaau. Kosasaektop cudatuaa TYpJH THAPOK-
cugnap, cyasbuanap, docdaraap, cyabdataap Ba OolIka
3pyByaH GUpHKMAasap HULIATHAAAH.

Konnexkropaa uykrupuiraniaH cyHr, 4ykMa 03 XaxXMm
KHCJ0Ta éKu GoliKa 6UPOpP Terdilin SPUTYBUHAA 3PHTHIIHLIH
MYMKHH Ba MHUKPOKOMIIOHEHT MHKAODaH aHHKJaHaau. byhaa
MHKDOKOMIIOHEHT KOHLEHTPAaUHACH GOUIIaHFHY XaXMra HMC-
6aTaH yiiaHra TeHr uyKMa 3pHUraH 3pHTMa Xa>KMH OpTalH.
Amajila MUKPOKOMMOHEHT KoHUeHTpauusich 2—3 OUPJHKKE,
ailpuM Xxosaa YyHAaH XaM Kyn optaad. MacanaaH, 03
MHKAOPAard KYpFOUWMHHH aHMKJALWIAa TAKCHMJOBUYM CHU(paTHIaA
KanabUuuid Qochat nwnarunaay. AHalu3 KWIHHYBUH 3pHTMAra
KadbUH# Ty3u Kywiniaaun Ba ¢ocdar 6GuaaH UYKTHPHIALH.
Kanabuuit 6unan 6upra KyprolluH XaMm GuprajaiinG 4yKaau.
YykmMa kucaoTaja 3puTHAadM Ba KYDPEOLIHH CleKTpodoTo-
MeTPHK éKkH noasiporpaduk ycyn O6yiluua aHUK/IAHAIH.
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Kynuuauk wmetana (Ni**, Co®’*T, Cd** Ba 6owkanap)
Koaaukaapu temup (II1) ruapokcua OuaaH, pyX KOJAHFH
KaaMui cyabgul OGHJIaH, THTAH 3Ca aJIOMHHHH THRPOKCHI
Ounan Oupra uykrupuiaau Ba X. K. Kodanekrtop 6Guaan
yyktupuu oaataa 107%...107% 9% TapTu6au MuKpO K¥1uuMua-
JIapHH aHuKJalwna KyaaaHunaau. bupranawn® uykrupuu
TeXHOJIOTHK KapaéHsaapia, MacaJjaH, paiuiiHd oJuila
boitnananunaanau. Aluu xonaa cyabdart HoHJaapu 3ca 6Gapuil
cyabgar 6unaH 6upra YYKTHPHIALH.

AHanu3 Kuaulia Kynuaua Guprataiinb 4yKTUpPHLL YUyH
opraitik peareHT/]apiaH camapadad d¢o#dnananunaid. by
ycyJjla aHopraHuk 4yKTHpyBumJapra HucbataH yJjap 0KopH
celleKTUBINTH Ouian Ba 3purmanad 10791072 moab/n
TapTHO/M KOHUEHTpallusra sra 6yjaraH KOJNAMKJIAPHY axpa-
THUI XYCYCHSITHra 3ra Gysaauiap.

8.6. AManaa KyJaJaHHJAALIH

['paBuMeTpHK aHanu3 — 3HT yHuBepcas ycyJssapiaH 6u-
pHAHp. Y deApaH HCTaraH 3JeMeHTJapHH aHHKJall YuyH
Kyananunaau. 'pasuMeTpuKk aHaAu3HU KYN KHucMuaa 6eBocH-
Ta aHuKJaaul ycyauaaln ¢oiaanaHuaaim. JI’bH aHuKAaHyBuu
apasalimanan GpakaT KepakjiH KOMIIOHEHT akKpaTuJ/ailu Ba
maxcan y3n O6upuxkMa Kypuuuuiaa toptuaanu. [aspuii
cHCTeMa 3JeMeHTAapuaaH OHP KHUCMH (MacaJjaH, WIIKOPHH
MeTaJq1 6up Karop 6oluka 6upukManap) kynuHua OHABOCHTA
Hyn Gunan aHanu3 KuiauHaad. ByHgail xoanapiaa asBafo
MKKHTA MabjJyM KOMIOHEHT aXpaTHauO, rpaBUMETPHK IUAKJ-
ra yTkasunaiu Ba topruiaanu. CyHrpa 6upukmanat 6upu €ku
Xap MKKHCH OolIKa rpaBHMeTPHK LIAKJra YTKa3uaald Ba AHa
UYKTHPUIATAH Xap 6Hp KOMIOHEHT MHUKAOPH yHUA Mypakkab
6yamaran ycyanap 6yitmua xucoGaaHalu.

CyBHHHT MuKIAOPHHM aHukJjaw. HamyHagaru cyB HamJiu-
THHW OWJIKII aHaJ/M3 HAaTHXKAaCH Ba GollKa KOMIOHEHTJaPHUHT
MHKIAOPUHK aHUK Xucobaaul yuyH sapypaunp. Ly 6unan 6upra
CyB XKyZAa Kyn 6upukmanap Tapkubuia MabjiyM CTEXHOMETPHK
HucOaTaa (Kpucraagaoruapatiaapia) 6yaaau. Cys MHKAOPHHH
aHukJaWw yuyyH Oebocura Ba OWABOCHTA YyCyJsaaap uuLiab
YHKHJIH.

Bunsocura ycyau 6yiiMua HaMyHa KM3AMpHATaHla €KH
UMaAnaTAH HaMm TopTyBuu Gupukma ( P2Os kouu. HeSOq Ba
GOLIK.) COJIMHraH KCHMKATOpAa CaKJ/aHraHda yHMHI MacCacHHM
KaMaiuiu 6yiinua cys MUKAOPH Xucob1aHaan. Arap HaMyHa-
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_da cysiaH Oolika xapaéH 6ysmaca, sibHH cyBAaH OoulKa
yuyBUYaH moaja 6y.aMaca, ailHu ycyJa XU HaTHXKa Oepadu.

Hamauknu anukaalw yuyH onataa HamyHa 105 éku 110°C
Aa y3rapmac OFHPJMKKA KearyHua Kuaaupunaau. bBynaa
CTEXHOMETPHK €KW KpuUCTaJJsl CyB Xap JOHM HYKOJAMaHIH,
6ab3n O6up Moadasap, KyMmJaaLaH, TeMHp, aJlOMHHHA Ba
Goulka Moada THADOKCHAJIapH aH4Ya IOKOpH Xapopar
(700°....800°C Ba yHaad kyn) rtana6 Kunaau. Opraniuk Moaa
HaMJIMIHHK aHuKaawaa kynuHya 100° pan mact xapoparaa
BaKyyMla HCHTHLIAAH PoHAasaHHIALH.

CyB MuKaopuHu OeBOCHTA aHHUKJaluja cyB OyrFjaapu
maxcyc Kypurruy moaza (CaCly, Mg(ClO4)2 Ba 6.) ra
I0TKa3uaaau. Kypurruu cyBaaH 6ollka MOAJaHH loTMaca, CyB
MHUKJAOPHHH KYPUTIHU OFUPJUTHHM OPTULIM OYiiuua aHHKJ/1aHa-
AH.

Cunukar kucaorauun auukaaw. CuiukaT KHCJIOTa €KH
YHHHF Ty3/JapH KYMUWIWK TOF XKHHCH, MabAaH Ba OollKa
ob6bekTaap Tapkubura kupanu. Tof KuHcaapH €KH Mab-
JaHaapHu  KucJora OuiaH HWJaraHja CHAMKAT KHCJI0Ta
¥3 Tapkubuaa Xap XMl MHKAOPAA CYB TyTraH xosia yykmara
Tywaau. Arap HaMyHa aHaJqH3u KU3AHpuul 6uiaH Gouwiaica,
v XOJAa rHapaTaaHral CHJAMKAT KHCJI0TAa KYPUMH KHCJIO0TaMu
MUIKOp KHCMMAa KoJaAd. DyHpail xoanapaa KYNMUWIHK
3/1leMeHTIap 3pyBUaH GHpHKMaJjap XOCHJA KHJAaAH Ba 4YyKMma-
AaH ¢GuJbTpaaw Ayau 6uiaH OCOHTHHa axpaTuaaan. AMmo
TYJAHK aXpaaMacJurd XaM MyMKdH, 4YYHKH rujpatjaHrat
CHJIMKAT KUCJAOTAa KOMIOMA 3PHTMA XOJAWAAQ OCOHJMK GHJaH
yTn6 kerumn mymxun. Iy cababau ¢uabTpiaaul onnuiat
cunukat kucaorara HClIkyuwu6 6ytyHiai cyBcusiaHTHpHa-
AW. Ku3aupuill BakTHAA CHJAMKAT KHCJIOTAa CYBCH3 TpaBH-
MeTpuK uaka SiO; xoara yragu. KynuHua yHuHr maccacu
6yiivua aHaau3 HaTWXKacu Xucobsanaau. [uaparsnanrad
cunnkat AuokcHa SiOsn«HpO absio napaxanu aacopGeHt
xucobaananu. Ly cababau uykma SiO:KoAAHKAAPHHU Y3HTa
0TIl XHcobura upuocaanrad G6yauuin MyMkuH. Cuaukat
LHOKCUAHU XaKMKHH MHKIODHHH UYKMaHU (PTOPHI KHCJIOTA
6unaH uutaul Hatuxkacuaa SiFsras xosnna yuu6 ketaau:

SiO;_)—{—4HF=SiF4+2H20
Yykmann HF 6unan wwnaranga AyKoTuaran MHKAOP
HamyHaaarn SiO. Hu Maccacura TeHr GyJjaau.
Temup Ba anoMuHHiiHK aurkKaaw. CurKaTtiaap, oXaKroll,

6ab3n OUp MabjaHaap Ba 60WKA TOF XHUHCAAPH aHAJHU3HAA
Oy s/eMeHTIap KyliHHUYa TUTaH, MaHraH Ba ¢ocdaraap 6uiaH
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apajaul XoJjia rpaBUMeTpuK ycy. Oyiinua aHHKJaHAIH.
bynaa# apanamma osataa sipuMm okcuanap aAe6 artananu.
Opatna cuaukat Kucjdota axpatub onWHraHgaH CYHT,
KHCJAOTaMH 3puTManaH (Muc Ba 6oliKa 3JeMeHTAap) Cyab-
buanap xonama uykrupunaad. Uykma axpatub s3puTManart
BOAOPOA Cyabua HYKOTHAraHZaH CYHI, SIPUM OKCHAJI&p
AuFMHAMCH amMuakan Oydep apanaliMa HIWITHPOKHLA aMMHAK
opKaJau uyKTupuaaan. napokcua uykma AeKaHTaUHA YCYyaH-
Aa 1oBHO, KaliTa uyktupuaaau. Cyurpa kalitanan ¢puaptpia-
HaiH, 10BMIaAH, KYPHTHO IOKOpPH XapopaTAa KH3AHPHJIalH.
Kusaupuaran uykma rapkubuga FeoOs, AlaOs, TiOz, MnOy;
aap 6ygaanu. Afipum BakTaapaa aHaau3 wy 6uaaH TyraTuaa-
M, UYHKH OKCHAJMAp HMFUHAUCHHM aHUKJAall eTapiu 6¥anb,
Xap 6Up KOMIOHEHT MHKAOPHHH Ouaull Tajsab KHIHHMaHAH.
3apyp 6yaraH TakaupAa arap aHa/Ju3HH YYKYppOK Guadw
Tanab KuauHCa, Yy XOJla KH3IHPWJITraH uyKMa Kajaui
nupocyabdar OujlaH IOKOPH XapopaTAa KOPHIITHPHIALH.
Byuna okcuanap spyBuaH cyabdatra ailsaHadu Ba IPUTHIHO
Xap OHP KOMNOHEeHT aJloXHaa aHWKJaHaaW. SIbHH, TeMmup-
rpaBHMETDHK €KW  THUTPHUMETPHK, THTaH Ba MaHraH-¢oTo-
MeTpHK, docop-rpaBiMeTpHK (01aTaa MaHraH Ba ¢ocdop
aJloXMAa HamyHadaH aHWKJaHaau) ycyanap 6yiduua aHukaa-
Haau. ANOMUHHHE MHKAOPH aHukJauiap dapku 6Oyituva
TONHMAAAH. JIpUM OKCHA HUFHUHAMCHHM TPaBUMETPHK ycCyJaa
anukaaw Fe®~ un Fe?T ra xaiitapuil Ba XHMOSJIOBUH BHHO
KHCJIOTa HINTUPDOKHAA aMMHAaK/I{ MyXUTAA BOAOPOA CyAb(HA
Guanan uykTupuiura acocsaavrad. Yykma FeS HCI na
IPHUTHIAAH, HUTPAT KUCJAOTA KYLnb HCHTHIL OWNaH OKCHANA-
Hanu Ba Temup (Ill) Hu ammuak 6unan Fe(OH); xonuaa
YYKTHpUAAAH. AHaiau3Hu Kusaumpuiaraw Fep,O3; Hu TopThw
6unaH Tyratunaiu.

Kanuit Ba uarpuwiinu anuxkaawm. Hiwkopuii merannaphu
TPABHMETPHK yCyJja aHHKIall aHAJH3HUHT HUCOAaTaH aHya
Mypakka6G Typura kKupadu. DyHra afiHu MeTassn Ty3JapHHH
XKylda sXiUd IpyBuaHauru cabab 6yaaau. Kanuwih Ba HaTpuid
6oluKa HOHJAp MIUTHPOKHAA AHWKJIAHHLUH MyMKHH. AMMO
KYyNMuHYa GUIBOCMTA aHA/M3 yCyJlu XaM KyJaaHuaand. SIbHu
alHH MeTasa XA0pui EKH CyabdaTaapHUHT YMyMHH MHKLOPH
aHHK/NaHaau, cyHrpa yJqaaphaH Gupu Taxkpubaga TOMHIAHO,
HKKHHYHCH 3ca yJaapHUHr ¢apky OYinua xucobjaaHan.
Aiipum Xosapaa Kagiuit Ba HaTpHil XAOPHAJAPHHUHT HHFHHLH-
CH MHKIOPH aHHKJaHalu, cyHrpa cyibdart kuciaora HeSO4
Gusan MULIAHKG, CyJb(aTiapUHHHT Macca HAMFHHAMCH TOIH-
Jagu. Arap m, — xJopuijap maccacu, mg — Cyabbaraap

202

www.ziyouz.com kutubxonasi



maccacH Oyaca, w — 4ykMajaru XJopuanap Tapkubuaard
KCI nunnr macca (%) yaywu

m wM (K;SO4) m,(100— @ (N2,S0, )

100-2M (KCI) 100-2M (NaCl) /2
YHOAH @ HH OCOHJUMK OujaH Xxucoball MYMKHH.

Kanuitin Hatpuil viwitupokuaa KoPtClséxu KClO4xom1a
YYKTHPHII MYMKHH. XO3UpPTrH BaKTia MaaTHHa GUpHKManapu
KuMmar 6ygrann cababau, aifHW MaKcajl Y4YyH JespJiu
Kyananuamaian. OpraHuk CyloOKJAHK HUITHPOKHAA KaJjui
MepxJopaTHH CyBAard 3pyBUaHaury GupaaH Kamasiau. Amad-
na KClOg Hu uykTupuwga TeHr XaXXMjau n-GyTHJ COMPT Ba
3THJ alleTaT apajalumacuiad ¢oinananunand. I'paBumeTpuK
waka 350°C pa kypuruaradn KClOs 6yaanu. Hatpuit
KaJuil MWTHPoKHAa UMHK ypauua auerar CH3COONa-
+ (CH3CO00)2Zn - 3(CH3CO0) :UQ; Guian uykTHpuIaLH Ba
wy OMpHKMA XaBoAa KYPyK UyKMa Xo0/auAa rpaBHUMETPHK
wakJ xucobJjaHanu.

Opranuk GUpuKkMaNapHu aHHKAALL. Opl‘aHMK 6HpHUKMa-
JlapHH rpaBUMETPHK aHaau3 GyilMua aHuKJawga 6ab3u Oup
peareHT/IapHHHI (YHKUHOHAA rpynnajap OunadH (KapbGouuai,
a3o0-, cyJbdo- Ba X. K.) yaapo TabcupJaallyBulal poilanaHu-
Jlallld [Ilynnai kuau6, alinu aToM rpynnara sra 6yaran 6yTyH
6up cHHHH aHaAH3 KHJIHII HMKOHHATH 6leallld Macanas,
6upuKMa Tapkubuaard MeToKCcHrpynna, KyHHAaru cxema
6yiuua aHuKaaHaau:

ROCH3+HJ=ROH 4 CH3J
CH3J -+ Agt +HO=AgJ4+CH;OH4-H™
Ananus uarnxkacu AgCl HHHT rpaBMMeTpHK WWIAK/A MaccacH
6yiuya xucobraHaau.

Aderwiacannuna Kuciora (acnupuH) aHaJM3ula aBBaJo
cyB GUJaH y3apo Ta'bCUPJALLHIL peaKilusicy oaub Gopuaanu:

coon

coon .
©/CUUC”J + HOH = @0/7 + Hcoon

Xocun 6yaran caamuua kucaora NapCOjz sputmacuia
HoaflaHTHpHUAAAHU:

ooy J 7

2 @ M, 67,4 80//’=0=©=Q= 0 + 87 + 2HCA, + 61,0

J J
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YykMa TeTpaltondeHuIeHXMHOH KYPHTHIAAK Ba TOPTHJIAH.

XO03upru BaKTda OpraHuK OUPUKMaJjapHu TpaBUMETPHK
aHajiM3  KMJaMW  ycydaud MyBaddakuar O6uaaH TapakkHi
3TMOK/a.

8.7. ¥Ycyanu ymymuid 6axonaHuuiu

FpaBiMeTpHK aHa/u3HM 3HT MYXUM IOTyKJapuiaah Oupu
aHaJu3 HaTHXXaNapHHU XKyJda XaMm aHuk 6Vaumnaup. Onartaa
rpaBuMeTpUK aHaau3 xatonapu 0,1..0,2 % Hu Tawkua
Kunaad. Mypakka6 tapku6Gin HaMyHa aHalu3ulla XaTOAHK
6up Heua MpolieHTra opTald. Dy aHa/IM3 KOMNOHEHTJapHHH
axpartnul Ba OVJuWl ycy/JdJdapHHM TaKOMHJJAUIMAraH/auru
HaTH>KAaCHAA BYXyAra kKeaanu. I'paBuMeTpHK aHanu3 XHcob-
Jawgtapuaa ¢akaT CcTeXHoMeTpuK HUcOAT Ba YHU MOJASD
MacCacuHU GUaKIL eTapsan Gynann.

I'paBUMeTpHK aHa/NN3 YCYJHHH CEJEKTHBJMIH YHYA I0OKOPH
3Mac. DBy KynuuauK HoHJapra Terdulld peareHTJ]aphu
Aykanrn  O6uaaH  TywyHtHpuaaad. [paBumeTpuk aHamsu3
6yitnua HUKENHH AUMEeTHrIMOKCHM OGHJIaH TOMUIL HT aHHK Ba
Ce/NeKTHB ycysl xHcoOsaHaau, JeKdH OyHaaH Mucoaaap
CAHOKJH, Uy Guslan Gupra rpaBUMeTPHK aHaAH3 ycyau 6y iinya
aHHUKJIaHYyBUW KOMITOHeHTHH OoilKa 6Up KaTop 3/eMeHT1apaaH
KHMEBHIA #yA OuiaH a)kpaTuiura TYFPH Kejaiu.

'paBuMeTpUK aHaAn3 yCyanHH MYyXHM KaMUHJMKJIAPHLAH
OHpH aHHKJAUl YUyH y30K BakKT Ta/iab KHauHHWHAKHD. By sca
TPaBHMeTPHK aHaMH3HH KYJJalHK amManna ueT/allTHPadHM,
MacaJiaH, Hsab YHKapULAa caHoaT MaxCy/JOTHHUHT cU(aTH-
HH TeKwupuilaa Te3 6arkapHll XaJd KWHIyBUY axaMusATra sra
G6ynanu.

['paBuMeTpuk aHa/n3 yCyau KynuHYa Kyinaard xoaiapaa:
1) HamyHanard acocuit KOMIOHEHT MHKIOPHHH aHAJIH3 KHJK LI
yd4yH Gup Heua éxu YHra6 coaT axpaTuirad 6yJca; 2) Gowka
YCyJ yuyH KyJlaHuMaJHraH 3TajoH aHaau3uaa; 3) Apburax
aHaau3uaa; 4) Mabnaunap tapkubuu 6uaunwiga; 5) Typau
MoAdaJjiapHH, XaTTo GUPHHUM MapTa CHHTe3 KMJIWHraH 6yJca
Xam, Tapku6uHu 6unuwina; 6) TapkuGuHu Typjnua 3KaHIUIH-
HH Ouauul Ba XoKasonapia KyJaaahuiaau. [paBuMmeTpHK
4HAJIH3 YCYJWHM aMaJjla Kyla XaM KeHr MHKEécaa KyJna-
HUJIMOK/1a.

CaBoaaap

1. Maccacn 0,0! r 6yaran anlOMHHHEHK aHuKJaWAa OUP CTyAEHT
rpaBUMeTPHK ycya Gyfivua aMMiak GunaH UYKTHPHO anukJIafau, GowkacH
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3Ca OKCHXHHOIUH GUnaHn uykTupain. Kaficu Xxonaa aHua aHHK HaTHXKa KyTHll
MYMKHH?

2. Hukeanu rpaBuMeTpHK ycya OHNaH aHHKNalda amaila KadcH ycyd
3HT APOKJN XHCOBIAHALN: THAPOKCHA X0/a YYKTHPHLIra acOCAaHTaHMH EKH
4yKMaHH HUKeJIb AUMETHITTHOKCHM X044 XOCHJ KHJHLI ycyaura acociaHub
6axkapriumMu?

3. bapuit cyibdhaTHu TYANK YYKHILKTE 3DHTMA XapopaTH, YYKTHPYBUYH
MHKAODH, GeroHa 3/eKTPOJNHTAapHH GYanllln KaHAail TabCHP KHJAAdH?

4. Huma yuyn BaSO, mumernacyabdar (CHz0):S0: 6unan uykru-
puaradaa cyibpat Kuciaora GunaH uYKTHpuiura HWcGaTaH To3a Ba HHPHK
Kpuctaan uykMa BaSO, xocun 6yauitura onu6 kenanu?

5. Temup (III) ruapokchanu amMuak GujaH YYKTHpHIUra HHcGaTaH
romoreH uyktupysun CO(NHg)kyaiauHuur yeTyHanrn uuManan ubopar?

6. Kyiuaaru xoinapaa cyibdaT MUKAOPHHY OALHH FPaBHMETPHK yCyJ
6yiuy a aHHKJIAWHWHT KAHCH TYPUAA HATHXKA KMYHK, KaTTa Ba TYFpH 6yianu.
a) Jo#Ka 3puTMala OpTHKYa Kucaora 6¥yaca; 6) OGapuit cyabdaTHH
UYKTHPHILILA OPTHKYA HUTPAT HOHJap 6GyJaca; B) aHaNW3JaHyBUH 3pHTMala
temup (I11) wuowmapu uwutTHpok 3tca; r) uykma Gapuil cyabdar QuabTpu
6unaH OKopH Xapopartaa kKusaupuiaca (1000° nau okopuia).

7. Kanbuuitin Marudfi MWTHPOKMAA OAATAArd TPaBHMETPHK YCyJt
6yitnu a aHukaanaan: CaCy04'Ho0 xonma uykrupu6, CaSOs kypunulina
toptunigu. Hatuxka kuuuk, karta €ku TYrpu 6Yynaaumu, arap: a) uyKTH-
pH/raMiaH KeHHH 3DHTMa XKyla XaM Kucjaotanau 6yica, 6) uyKTHpuiaraHiaH
cyHT 3puTMa HWKOPHIL 6Yaca; B) uyktupyBun (NHi)2Co0,ypuura Na:C:04
onunran 6yiaca; r) uykmanu (NHy)2CoO; ypHura To3a cys 6unaH losuiran
6yaca?

8. Yyktupuin 6otunanuuinaa 4yKMa io3acura Kaiaai HoHJaap I0THIAAH:
a) BaClauu NaSOyaputmach 6unan; 6) NasSOuuu BaClosputmacu 6unan?

9. UykTupuil TyraraHgaH CYHr OPTHKYa UYKTHPYBUHM KYilHJAraHia
KaHia i HOHJap uYykma lo3acura aacop6bunanasu? a) BaCly un NaSO4
sputMacu Guna; 6) Na,SO, un BaClp spurmacu Gunau?

10, 3ur Toza BaSO; uykmacunu xocun kuauina Gapuét Tysaapu
Ba(N O3)2, BaBr,;, BaCl; éku Ba(ClO4)2 nan Kalich GHPHHH HLIIATHIL
MYMKH H?

11. Kanbuuii okcastat xocun Kuamga KyCy04, NagCeOy, HaCoO4 éxn
(NH.)Cy04 napaan Kaitcu Gupunu Kyanaiu makcaiara mMyBopHKAHP.

12. TeMUpHH aHHKJaAll HaTHXACH TYFpu GyJaaumu, arap a) y#
XapopaTHAa UYKTUPHIU CYOJATHDWITaH ammuak Gunan oau6 OGopuaca;
6) uyk ma Fe(OH)3nu 3 noitka spuTmack Gunan Koaanpuica; uykrupum F~
éku A I’Y wonnapu uwtnpokuaa oau6 Gopuica; r) uykma Fe(OH)suu Tosa
cyB Gusan 1oBuACa?

13. Uykma Fe(OH)su kakicu Xonna oBraiza i#yKoTHll kaMm Gyjaau:
uykMa cys Guaan oBuaranna; 6) NHNO;spurma 6uanan; 8) NH;NOzHu
NH;n u sputma 6unan? .

A Macaaaaap

1. Ky#naard HOHJapHU UYKTHPHIL yCyJu GHiaH MHKIOPaH
ax<pa THIUHH TabMHUHJAOBYH 3puTMa pH opasuruHu xucobaHr:
a) Fe®t uu Mg?* naun; 6) APt uu Mgt naw?

2. Amvmuak NH; un anukaawm yuyn yuu (NH,)oPtCle
xonaa uykrupu6, rpaBuMeTpuK Pt HH LWIAKAH XOCHJ KHJAHHAH.
Kafita xucobsaur ¢pakTopHHH XHCOOJAHT.
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I moab Pt 1 moab (NH4)2PtCls nan xocun 6yaaau.. Aliu GupukMa
(NH4)oPtCls un xocun 6yaumuaa sca 2 mons NHjcapbaanann, y Xoina
KaiTta xucobaaw daktopu Kylnaarnua renr 6ynanu:

2M (NH;) _ 2.17,0304

F= =
M (PY) 195,09

=0,1746

3. Tapku6buna TtaxmuHan 5% CaO O6yaran cuiaukar
mabaaHaad 0,8 r CaSO; Hu Xocua KHAMIN y4uyH aiHHM
MablaHaaH Heua rpaMM OJHLI KepaKJIHIHHH XucoGaaHf.

Ka#ta xucobaaui kynaiitma ¢axktopu
M (CaO)

F=—Casoy

0.3 r CaSO, xocua kuanut yuyn sca CaO aau oauul Kepak:
= M (Ca0)
- M (CaSO4)
Ananuz KuiuHaéTran moada tapku6uparn CaO. (w %) MuxaopHHH

OHAraH XoJAa aHaJHTHK aHuKJalWra Kepak Oy/jran «m» OFHPJIHKHH
XHCO6aaNMH3.

x-100 M (CaO) .. 100 100
- - 03199 _ £o 3100
m w M (CasOy) 2 — 03—,
CHAHKAET XHHCHHHT MAaCCacH:
56,08 100
=612 T — 20T

4. 0,4382 r CaCly’6H2Orapkubunaru xa0pHu UYKTHPHLU
yuyH 2 % au AgNQ; nan Heua XaXXM Kepak Gyaaau?

Xncobnaw TaxMuHHi GaXKapuaraHd yuyH, capd aHaauraH Moaaanap
Gyrynna6G oaneanu. IkBuBajeHTIap KonyHw OViinua AgN Oxx) cutu
XHCO6/1aliMu3: ' :

M (AgNOs)

M (1/ 2 CaCl,-6H,0)

x=m

6yuia, m —CaCly-6H,0 maccacu;

, x=0,44 -% —0,68r AgNO;

Xuco6aa6 ronuaran (0,68 r) orupauk AgNOsyuyn 2 % JiH 3pHTIMa XaXMHHH
xucobaakimua. Iy acocaa Kyiuaarn nponopunsiig TY3ul MYM KHH:

100 r (ma) spurmazna 2 r AgNOj;6yca,
Xo T %« AgNQO; 0,68 1

x:ﬁéwg =34 ma 6ynanu.
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5. Arapaa 20,00 ma 0,1 M CaCl; ra: 'a) 3KkBuBaJeHT
mukaopaa 0,1 M (NHy):C.04 6) Gup sipum Mmapra Mmya
0,1 M (NH4)2CoOskymnaran 6yiaca, CaCqO4 - HoOuykmacu-
HHHI 3DYBYAHJIMICH acoCHa OFHPJHK Ba HHUCOWI XaTONIMKHH
xucobaaHr.

a) CaCy04+HsOuykma orupanru (M (CaC;04-H.0}=146,12 r/moas)
6YJIHILH YUYH KePAKAH UYKTHPYBUH MHKAOPH KyHHAArura TeHr:
0,1-20
1000

-146,12=0,2922 r

IKBHBAIEHT MHMKAOPAA UYKTHPYBUM KYILHJATaH1aH KeHHHIH IPHTMA
xaxmu, 20420=40 wma ra Tenr, IKc,c,0=23-10"° moan/a 1e6
6earusaica, y xonaa

[CaCy0s - H0) = [Ca?*t] = [C208~] =x moau/a;
K= [Ca2+] [CgOf_]=x2; x= \/2-3- 10~% =4,80-10 % moan/a.

40 Ma 3puTMa11a. CaCy04+ HyO un 3piis xucobura HYKOTHATAH OFHPJHK
KyHuaarura TeHr 6ynanu: !
4,80-107°.40- 146,12

1000

—=2,806-10"*CaC,0,'H,0

€KH

2,806-10~*.100

= ~0,19
©0,2922 0,096 %

6) Jputma xammu: 204-20.1,5=>50 ma.ra Tenr. OpTukua 4ykrupyun L0 mMa
Oanunran sputmaiaru [C2087] uu xucoGaaitmua:

[C,02~] =—°"?;)ﬂ —0,02 Mo/,

CaCy0s+ HyO nuiir spyBuanaurutu x Guaan Gearuiacak, y xodila [Ca’t] =x,
[C20i*] =0,02+x 6ynaan. Kynaitma IK con KuitMaTHaan:
[Ca?t] [C20i"] =x-(0,024Xx)=2,3-10"% uu é3amus.

JleknH x <& 0,02 6yarann cababan, 0,02 + x =~ 0,02 6yaaau. bunobapnu
2,3-107°
0,02
Nemak, CaCy04+H20 spyBuananru 1,15-10~7 moan/a 6ynaan. 50 ma aa

3pUIL XHCOOGHTa HYKOJAraH MMKAOpP Kyfhuaarura TeHr Gyaanu:

1,15-10~7.50-146,12
1000

x:0,02=2,3-10"° 6ynnan x= =1,15-10"7 wmoab/a _ 6§aaan.

=8,40-10""r CaC,0,"H,0

éKu

8,40-10~7.100

=29.10749
0,2922 %

207

www.ziyouz.com kutubxonasi



6. 2,6248 r TolWIKYMupAAH TEerdlJIM HUJall XapaéHHIaH
keiind 0,3248 r BaSO, 6apuit cyasdar onunan. Towkymup
Tapkubuaaru oaTuHryrypt (%) yaywuan xucobaaur. Hamy-
Ha Tapku6uaaru Bamiuk 2,58 9% 6yica, Kypyk Moaaara KaiTa
Macca yayuiuHu { %) xucobaamr.

Kaiita xucobaaw dakropn F= M(S) Arap 6apunit cyanbarhu

"M (BaSOy)’
rPaBHMETPHUK LiakKJH, «m>» 6y/ca, ¥y Xo4Aa OJTHHTYTYPT MaccacH x ra TeHr
6ysnanu:

M(S)

x=Fm=—rgas0) "

Arap m) HaMyHa xg ONTHHTYFYPT GYJica, y X0n4a ONTHHTYTYpTHH ( %) yaywu
Ky#nparura TeHr Gyaand;

w=— 100 = FmI—OO—
m m
32,06 100 o
_— . = S
233,39 0,3248 2,6248 1,70 %

Hamynanaru S macca ( %) yaywu Ba namank w ( H:09%) nu 6um‘aH xo.!uia
KYPYK MOA4aRarH S HHHI Macca yAyWHHH TONaMy3: i

i
. 100" 1,70-100 S
1 w- ) fU- 0
;;‘ “ 00— w(H:0) ~ 100—2,58 =1.75% §

7. Toptumu 1,2505 r cunukat ep octu 6oiaury Tapkubuaa-
TH HWKOPHI MeTana OKCHAJapuHH aHukaawaa 0,1500 r nat-
pHit X0pHA Ba Ka/nil XJOPHA apasaliMack aXxpaTuaid. AiiHu
apajawiMa cyjabpaTr KucaoTa OujaH HLUIAHTAHAAH KeHHH
0,1800 r NapSOsBa KoSOsonuuan. Cunukar ep octd Golnuru
tTapkubuaaru NapO Ba KO napun macca (%) yaylwuHu
XHCOOJ1aHr.

Hamyna tapku6uparn Na:0 uu ( %) x 6uaan, Ks<0O
MHKAOPHHH «y» OuaaH udonanaimu3. NaCl Ba KCI
MaccaCHHH XHcoOjall yuyyH Kalta Xucobaaw cdakTopHiaH
.poitnananamus:

Fl=

2M (NaCl)
M (NagO)

2M (KCI)

a F2= M (KQO)

Xnopuanap maccacu KyiHaarura Temr:

1,2505x 2-58,443 1,2505y 2-74,551
. . = r.
100 61,9789 + 100 94,196 0,1500
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Cyabdat Maccacuiu xucobaauaa Kaiita kKynaitma (GpakTopH-
AaH ¢oiaanaHamus:

F__ M(N32504)
M {Nay0)

M (KoSO4)
a F=—3re5)

Cyabdatnap maccacu Kyiuaarura TeHr 6ynanu:

1,2505c 142,04 | 1,2505y , 174,25
: _ i
100 erores T 100 T ea196 — 01800

XoCua KH/IWHTaH TeHry1aManyn edu6, KyinaaruaapHy TONaMH3:
x=4,28 % Na)0; y=2,48 % KO

8. Kyfingaru muconnapaa kKalta KymadTupuil (pakTopu
% (rpaBuMeTpHK (hakTOp) HHM XHCOGJAHT:

Ba- | AHHKkAa- Ba-
I'paBuMer- Auuknanysun | IpaBumerpux
PH- | HYBH MOL- | 1y makn | PH° Momna maxa
aHT Ra aHT
1. Na2$203 BaSO4 10. Fe304 Fe203
2. Ba BaSO, 11. K0 K,PtClg
3. Al AlyO4 12. AgyO AgCl
4. Nay,O NaCl 13. MoO, (NH POy
12M003
5 Na NaZn(UO,); | 14. K KySO4
(C2H30).
-6H,O
6. | Cay(POy), CaO 15. C,HCl; AgCl
YUXJIOPSTHIIEH
7. H3P04 Mg2P207 16. C6H5' CHQBI‘ AgBr
6eH3HI OPOMHUI
8. Py0g (NH4)3PO, | 17. (CeHg)SO BaSOy
12M00;, JHQEHHACY B -
9. | PbyO, PbSO, $oxcHn

XKaso6: 1) 0,3387; 2) 0.5884; 3) 0,5293; 4) 0,5303; 5) 0,01495;
6) 1,8437; 7) 0,8806; 8) 0,03782; 9) 0,7535; 10) 0,9666; 11) 0,1938;
12) 0,8084; 13) 0,9205; 14) 0,4488; 15) 0,3056; 16) 0,9109; 17) 0,8667;
18) 2,8350; 19) 0,7849; 20) 0,3746; 21) 0,2130.

9. )Kaapaanard cxema acocHa KypcaTuaraH MoAdanap yuyH Kaitta
XHCo6aaul (rpaBuMeTpUK pakTop) PaKTOPHHH TORHHT:
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B:}?:' AHHKJaHYBUH MOAA Aunanus cxemacH
Lot As As—AsyS5;+S02~—-BaSO,
2 CaC, CaCyrHyCyr-AgyCorAgCl
3. S S—+HyS—+CdS—CuS—CuO
4. HF HF—CaFy+CaSO,
5. C11H2o05N,Cly C11H ;205N Cio=+-NaCl—+AgCl
XJNODOMHIIHTHH

XKaeob: 1) 0,2140; 2) 0,2236; 3) 0,4030; 4) 0,2939; 5) 1,1273.

10. Tapxku6una 30 % ontuuryrypr 6yaras 0,56 r nuputr 200,0 ma au
ynvoB konbacuaa sputuaaun. 0,3 r Gaprit cyibdaT O/HIL YUyH KepaKiu
aJIMKBOT XaXM 3puUTMa Kepak 6ysann? )Kapo6: 50,0 ma. .

11. 0,2 r F20; onuw yuys Kauua macca FesOq TOPTHM Kepakauruiu
xucobaaur. Xasob: 0,19 r.

12. Tapku6upa Taxmusad 20 % P2Os 6yaran ¢ocdopuraun 100,0 ma
yruos xonbasa 20,0 Ma anuksor Guian 3putu6, 0.3 1 MgeP30Or xocun
kunuuau. Pocdoput TOpTUMHHM Xucobaanr. Kaeob: 4,80 £y 7 1

13. Tapku6uaa taxmunan 30 % MgO 6yaran 0,65 r HeMeHT TQPTHMHU
100,0 Ma xaxmau ynuos. KonGacuia 3putupad. 0,3 F MarHuil OKGHXHHOAAT
Mg (CoHsOH) 2 xocun: Kuauly yuyH aHanus3ra 3pHTMajaH KaHua ajdKBOT
onuw Kepak? XKaso6::20,0 ma. .

14. Tep6buuuan Tapkubuga 7 % arpodusa KOCN 6Gop. Yuparu
cemukap6a3ui UHAHUTHH KYHHAATH PeakUHs acocHia 4yKTHUpHIraHaa

OCN- +NH.CONHNH3" « NH,CONHNHCONH;|

0,25 r uykma ( NH,CONH)joauuan. Kanua macca rep6unna 6yauiin Kepak?
Jasob: 2,5 r.

15. Tapkubusa 20 % arpodpuna NaClsa 30% KCIl 6yaran monranan
0,5 r AgCl xocha Kusuw yuyH KaHda oauul Kepak? )Kaso6: 0,47 r.

16. Monaa rapkubuaa taxmunan 1 % KeSOssa 3 % KCl6op. Yuaau
0,2 r uykma KSIO4o0nuw yuyn kanua macca onuw Kepak? Xasob: 2,8 r.

17. Tapkubupa 90 9% Mg 6yaran 0,5 r KoTHIIMajJaH MarHUiHH
MgNHPO, xonuna uykmara tywupuu yuys 0,5 M NayHPO, sputmacunan
KaHua xaxm capd 6ynaau? )Kaso6: 37,00 ma.

18. Tapkubuna 14 % Al:O; Ba 6 % Fe;0s 6yaran 1,5.r cuaukatiau
Ka3H/iMa ApUM oKcuAsapHy uykTupuwra 5 % au NHinan Heua Xaxm Tana6
KuuHann? JKaso6: 5,5 ma.

19. Tapku6upa 22 % Ag 6yaran 2,0 r koruwmanau Kymywsun AgCl
X0/1M2a YJKTHPHIL YYYH XJOPHA KHCAOTALaH GUP APHUM MUKIODP Kepak 6ynain.
())(J%Cépun Kucaota Xaxmu {8=1,17r/cm®) kanua 6yauwn kepak? )Kasob:

,56 M,

20. 5,0 r nonomutun CaCOs-MgS03200 ma xa0pua KHcAoTara 3pHTHO,
yHaau 20,00 ma 016 maruuiing 9ykTupull yuyH 1,56 6apo6ap OKCHXHHOIHH
Kywuaau. Okeuxunonnn CoHgNOH (8=1,07 r/cm®) un 5 % am spurmacu-
AaH KaHua xaxm kepak? )Kaso6: 22,10 ma.

21. Tapku6uga Ttaxmuuan 20 % S 6yaran 2,0 r ep octd. GoHIHTH
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NaO: 6unan KopHurtHpuLn Ba Kotuiuma 200,0 Ma cyBla 3puTHALH. AlHH
spuTmaian 20 M spuTMara 0146 6up spum mukaop 0,25 M BaCloxyuunan.

Bapuit cyabdar xocus 6yaniun yuyH KaHUa XaXM 4YKTHPYBUN Kepak
6yraan? XXaso6: 7,5 ma.

22, 0,35 r CaO nu CaSO; ra alNaHTHPHUIL YUyH KaHua XaxMm
HsSO4(8=1,24r/cM?) kepak 6Vaaan?

23. Tapku6una 0,1 r K:SOsBa 0,05 1 (NH4)2SO, 6yarau sputmanan
Kaauit Ba amMmoHuifinap TterpadeHua 6opaT Xodda YYKTHPHUIAA peareHT
CTeXHOMETPHK Hnucbatna ouauHau. Terpa6opatr NaB(C¢Hs)s Ba (6=
2=l r/em’yuuir 3 % au spuTmacuian Heua XaxkKm oaull Kepak? JKasob:

1,7 Ma.

24. 3putma tapkubunparu 0,12 r upuanitiu JreS3 xoana 4ykTHpHuIra
TnomoueBuHa ( NH2),CS nan yu mapra kjn oaunnan. KaHua macca MoueBuHa
Kywnu kepak. Xaso6: 0,71 r.

25. Tapku6uaarn 0,2 r BaCly-H,O 6yaran sputMmanan Gapuitiin
uyktupuur yuyn (CH30),S0O; gan yu mapra kyn osaunan. Kaiua macca
MeTuacyabdat oauw 3apyp? XKaso6: 0,31 r. :

26. Tapku6uaa raxmunat 80 % Zn6yaraun 0,5 r KoTHuIMa 3pUTMacHiaH
4YKMa XOCHA KMAMULAZ YU MapTa OpPTHKYA MHK/OPAa YYKTHPYBUH OJTHHAH.
ZnNH4PO, un uyktupnin yuyn yumeruagocpar ( CHaO)sPO4 nan xanua
Macca oani Kepak? )Kasob: 2,6 r.

27. 20 ma 0,1 M Pb(NOy): sputmacura Gup apum mys MuKiaopaa
0.1 M H,SO4 kywuiranaa uykma 3pum xucobura iykornaran PbSO4
(r Ba %) MuKkaopHHM Xncobaanr. XKaso6: 1,21:107% r; 2,00-1073 %.

28. Tapkubuaa 0,1 r Kaasuuit Gyaran 20 Ma sputmara 35 ma
0,25 M (NH,4)2Co04kyunanu. Uykma spuin xucobura #ykoruaran Ca (r Ba
%) Hn xucobaanr. Kaso6: 446-1078 r; 445.107> %. :

29. 0,3 r CaCOynu 250 ma cyB Gunan ouaranna iykoruaran CaCO;
HUHr MuKA0pHHK Xucobaanr. CaCOsHu spuin xHcobura iykotuarau (rea %)
MHKAOpHHH XHcoOnaur. Xasob: 1,54-1073% r; 0,51 %.

30. Kanbuuit okcatat ufkmacu 300 ma 1,5 % an (NH,)2C204- HoOspurt-
;%guﬂan7msunraﬂaa, AYKOTHAraN KanblMi MHKAOPHHH XHCoBAaur. Kasob:
,62-10~ 7 r.

31. 0,5 r uykma MgNH,PO,-6H;0un 108 BakTiaa spuw 0,05 % aan
(])gTQMacmarn YUyH uyKmanu 10BuuIAa Kanua cys capgp 6yaaau. )Kasob:

,2 Ma. .

32. Yykma MgNH,PO, uu wBuin BakTuaa ynaia MgOHu 3pyBUaHIUTH
0.0001 r naw opT™acaurs yuyn 150,0 ma osysus sputmara 25 % an NH,OH
3PHTMAaH KaHuya Kywdin Kepak? JKasob: 0,53 ma.

33. 0,9200 r Texuuk Temup kKynopocuaan 0,2545 r Fe:0; onnmca,
Hamynanard a) FeOununr macca (%) yayuudn; 6) HananyBun namyHajnaru
gf;e§2():).7l{20 uuur Macca (%) yayuuHn xucobnanr. JKago6: 24,89 %,

" (Y

34. Kanuii amioMuHuian ayuukrouw ToptuMubu 2,671 r 200 mMa cyBaa
3puTHaau. 20 Ma sputmana 0,2680 r BaSO,oaunan. [Ipenapat Tapkubuaaru
afiiomunnitnunr (%) macca yaymunu Xucobaaur. )XKaesob: 5,80 %

35. 0,4525 r kpuoautaan 0,0809 r Al;Ozonunau. Kpsoawtaarn NasAlFg
HUHT Macca (%) yaywuuu xucobaanr. Xasob: 73,62 %

36. 2,700 r kotniimagan 0,2004 r Al,O3 Ba 0,0518 r SiO. oaunau.
Kotuwmanarn Al Ba Siuunr macca (%) yayiunan xucobaanr. Xasobh:
3,93 %; 090 %.

37. 0,2100 r HamyHA TapkHOHRArn KoGaabT a-HUTPO3a-B-nadro.r Guian
YYKTHPHIKG, OKOpH Xapopataa kusaupuaranaa 0,1012 r Co3Os onuunan.
Kotuuima rapkubugary Co Huur macca (%) yaywunn xucobaanr. XKaso6:
35,38 %.
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38. 0,2466 r KOTHIIMAHK TErdWM Y3rapduiiapra yupaTHATAHAAH CYHT,
0,2675 r AgCl oannran 6yaca, kotuwmaaaru AgHuur (%) macca yayLHHH
xucobnaur. )Kaso6: 81,64 %.

39. 1,500 r uementaan 0,2105 r MgoP20; onunau. Llementaarn MgO
HuHr (%) macca yayuinnu xucobaanr. JKaso6: 5,08 %.

40. 0,5000 r kapHaaauraan oau6 sputuann Ba KoPtClexonaa uykTupu6,
yHH Kahtapuaranpa 0,1308 r Pt onunan. Kapuanautaarn KCl (%) Huur
Macca yaywuuu xucoGaaur.. Oaunran mukaopHu KeO ra aiitantupu6
xucobnaur. Xaso6: 19,99 %; 12,63 %.

41. 5000 r aaomuuuit KorHwMacuaan 0,5022 r ZnHg(SCN),
0,1255 r Mg,P2078a 0,0560 r SnO;onunan. Kornwmanarus Zn, Mgea Sn
J(;%psﬂg/ﬂr macca (%) yaywaapunu Xxucobaawr. )Kaso6: 1,32 %, 0,55 %,

, -

42. 0,2120 r rexnuk Hatpuit 200 Ma cyBaa sputuaau Ba yHuur 20,00 ma
pak 0,5578 r NaZn(UO)3(CeH30:)e-6H:0 onnuan. Tekmupunaérran
HamyHafaru NasOnuur macca (%) yaywnnu xucobaanr. Kasob: 53,02 %

43. Arap HamyHa TOPTHMH Kyiiaupuaryura kanap 36,0 % MgCOs,
51,00 % Mg(OH)3 10,00 % H.OBa 3,00 % SiO.nau nGopart 6y.ca, y xonna
ganau%;slm Hamynagarn MgOnuur macca (%) yaywnnu xucobaaur. Kasob:

4,59 9.

44. Hamauru 14,50 6yaran 0,5202 r toptumau cyuepdocdatiaH
0,3240 r MgsP30;0nunau. Cyscus Ba nam cynepdoctat Tapkubuiaru Rz0s
HUHT Macca (%) yJayuimuu xucobaaur. JKaso6: 38,98 %, 45,69 %.

45. 5,000 r cunbBuHHT 500 MJT XaXKMAH Ya40B Ko16aka IPHTH/LH Ba YHHHE
10,00 ma sputmacunan 0,1948 r kaauit Terpadenun Gopat KB (CeHs)s
O/MMHAK. Arap HamyHa namauru 2,50 % 6Yica, cyBcu3 KypyK Ba HaM XoJAard
KCl uunr macca (%) yayuunn xucobaanr. )Xaso6: 40,53 %, 41,57 %.

46. 0,3500 r texuuk Na:SOsBa NaCl gan 0,5032 r BaSO4Ba 0,0131 r
AgCl onunran 6yaca, y xoaaa Hamydanarn Na;SOssa NaCl nunr macca
yaylinapunu  xucobnaur. Arap Maxcydor HaMmaurs 10,50 9% 6yuca,
Na;SOs8a NaCl napuu cyBcus mopara kaiita xucobaaur. Xaso6: 87,50 %
1,53 %, 98,29 %, 1,71 %.

47. 0,4004 opraHuk 6upuKMa Kyiaupuaau Ba ysuHr Kyaun 200,0 ma
XaXMAH Kon6ana  3PHTHJALH. 20,00 M 3pHTMalaH 0,1982 r
(NH4)3PO,-12M00O; onunan. Tekwupunaérraw moananarn P auur (%)
Macca yaywuHu xucobaaur. JKasob: 8,17 %.

48. 1,000 r rtowkymupHu aouMuii orupauru 0,9678 r 6yarysua
Kusanpuaau. by muknopaan 0,2531 r BaSO, onnnan. HamyHa HaMJHIHHK
(%) xucobnaur. Ham Ba Kypyk Mommasaru OaTHHCYrypTHHHT (%) Mmacca
yayuwuHn xucobaanr. JKaso6: 3,22 %; 3,48; 3,52 %;

49. 1,000 r nyaaraan ymymuii orupauru 0,1021 r 6yaran SiOzsa WOs
uykma oaunan. UYykma HF 6unau nwnanu6, SiO:itykoruaranaan cyur WOs
Koanuru 0,0712 r 6yanu. [Myaar tapkubunarn Sisa W nunr macca (%)
yaywnHu xucobaanr. )Kaso6: 1,44 % 5,65 %.

50. 0,2100 r dapmaucdTuk npenapat TapKMOHAATH CaJHUMUI KHCAOTA
MHKOPHHM aHKKAaW y4yH yun Na,COsspurMacura yTkasuasu. ycrura Hoa
kywub, 0,5175 r rterpaitondpennnxunonuis (CeHoJ20)2 onnnan. Ilpemapar
CeH(OH) COOH tapku6unaru cajuiua KHCIA0TaHUHT Macca (%) yayuwiHHH
xucobaaur. )Kaso6: 98,93 %. )

51. ApoMaTHK HHTPOGHPHKMaHM XJOPHA KHCJIOTa Ba MeTaHOA OuiaH
apanawTupu6, Mm; © Kajtail MeTaaW KYIUMAAM Ba Ku3dupwiau. Bynna
Kyduaaruua peakuusi 60pau: ’ '

2RNO; +3Sn+ 12H + = 2RNH, 4 4H,0+ 35t +
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Peakiuara kupuuimMaii Ko.ran Kaiai OFUPJaUry Mor ra Tedr 6yaau. Kyiinaarn
KaaBaJlia KypcaTuiaraH TeKIHpuaaéTral 6UPHKManapia HHTPOGHPHKMaHHHT
MaccacCHHH XucoOgaaHr.

Bapwuanr Bupukmanap M, r/mons m,r my, T

Hutpobenson CgHsNO, 123,12 0,5225 0,4115
2 Hurpogenon (OH)CgH NO,| 139,11 0,6320 0,4818

3 HuatpoaHuauu 138,13 0,6117 0,6001
HyNCgH4NO,

4 Hurpobensonbaerun 151,12 0,6002 0,5175
(OH)C;H,NO,

JKaso6: 1) 0,0768 r; 2) 0,1174; 3) 0,0866; 4) 0,0702 r.

52. Arap m,r Maccald KPUCTAANOTHAPATAEH M2 FPABUMETPHK WIAKA
6upukMa oaunran 6ynca, KalBaJjda KeITHPHIraH KPHCTAMITHAPAT Ty3
TapkHOHAATH CYB MOJIEKYJACHHHHT (X) COHMHH XUCOOaaHT.

I'paBHMeTPHK
Baprant Tys Tye ;c;pm- maKn IIaKI Mac-
cacH
1 BaCly- xHy0O 0,3245 BaSO, 0,3100
2 MgSO,- xH,0 0,5520 Mg,P,0y 0,2492
3 AlYSO4)3- xH0 0,7000 AlO3 0,1070
4 Cry(S04)3- xH,0 0,8500 Cry03 0,1803
5 NH/Fe(SO4);- xHy0 0,5020 . FeyOs 0,0831

Xasob6: 1) 2,0; 2) 7,0, 3) 18,0; 4) 18,0; 5) 120.

53. Tapku6uga Cu, Fe, S 6yaraun 0,3500 r munepannan 0,1392 r CuO,
0,1397 r Fe:O3; Ba 0,8169 r BaSO, oaunau. MuHepadHUHT 3MIIHPHK
tdopmyaacunn xucobaanr. Xaso6: CuFeS,.

54. Ananu3s natuxacuaay FeeOzmukaopn 103,45 % nan u6opar Gyica,
(opTukua 3,45 % 6ysinwura cabab usnaHyBun HaMmyHa Gollka TapkuGra 3ra,
TEMHP OKCHI (opMyJacHHu xucobaab unkapuirad. Xaeof: Fe;Os.

55. 0,1200 r muc okcuanak 0,56901 r okcuxnnoaunar Cu(CoHeO)2uykma-
CCM OMMHAH. MHC OKCHAHHHT SMNHPHK (opMyiacuHu Xxucobaarr. YKasoG:

UQO. '

56. Oii1aH KeATHPWIFaH TYMPOK MHNepaak Tapku6uaa 16,2 % Ca; 22,5 %
Fe;22,6 % Si; 38,7% O Gopauru anukaanau. MunepannuHr 3MITHPHK
dopmyaacutu xucobaanr. }Kasob: CaFeSirOy.
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57. 1,135 r TexHUK pyX cyabdar namyHacuian: 0,5298 r ZnoP,0y Ba
09052 r BaSO, oannan. Texuuk maxcyroraard ZnSO; Ba KeSO, nunr
macca ofFupauk (%) yaywunu xucoGaanr. XKaso6: 49,46 %: 0,16 %.

58. 0,1225 r NaCl sa KCl apasawmacunau 0,2850 r onnuau. Apanauw-
manary NaCl sa KCl uunr (%) nunr yaywaapuun xucobaaur. )Kaso6:
76,26 % 23,74 %;

59. 1,000 r cuaukat KasuaMa OGoiauruaad 0,1015 r NaCl sa KCI
apanawmMacu oaunau. AlHu apanauimanan 0,20402 r KoPtClg onunnn.
Cunnkargarn NaOBa KO unnr (%) yaywaapuau xucoGaanr. YKaso6:
2,06 %; 3,95%.

60. AgCl Ba AgBr apanawmacu rapkubuna 65,85% Ag Gop. Apanawma-
naru Egr Ba AgCl Hunr macca (%) yaywnuu xucobaaur. )Kaso6: 22,48 %,
52,83 9.

61. 2,500 r cuankaraan 0,1322 r NaCl sa KCl apasawmacu onunau. 1y
apanawvanan 0,1022 r KClO4uykrupunaun. Cunnkaraaru Na,Osa KoOnunr
macca (%) yaywuuu xucobaanr. XKaso6: 2,73 %, 2,32 %.

62. 0,0750 r NaSO,Ba K:SOsapanawmacuanan 0,1120 r BaSOqonnnnu.
Bounaurnu apanawmanarn NasSO, Ba KoSOq nuur macca (%) yayuwnwu
XHcobaanr. Xaso6: 50,68 %; 49,32 %.

63. 1,712 r KyCOz38a KHCO;36y.ran apanaiwma KW3AMPHATraniaH CyHT:
0,5512 r COz0nunan. Tekmnpunadrran namyHagaru KeCOsBa KNCOjuuur
macca (%) yaywuin xucobaanr. )Kaso6: 97,15 %; 2,85 %.

64. 0,5000 r CaOBa BaO apanawmacunan 0,9151 r CaSO4Ba BaSO,
apanauwmach onunad. Jactiaabky apaaawmanarn Ca Ba Ba Huur (%) macca
yayuwunu xucoGaaur. )Kasob: 24,31 %; 59,09 %.

65.0,2516 r SrCO38a BaClyapanawmacuaau n6opar 0,3096 r SrSO,sa
BaSOuapanawmmacu onunau. Tekunpunaérran namynagaru SrCOszsa BaCOs
uunr (%) Macca yaywuuu xucobaanr. XKaso6: 77,78 %; 22,22 %.

66. 0,5000 r pyx ka3uama Goianruaan 0,7532 r ZnyP207 Ba CdoP20y
apataiuMacu oJuHAN. AitHu apanawmmManad ZnSuyktupuaau Ba 0,3942 r ZnO
osuuau. Pynanarn Znsa Cduunr % macca yayuinin xucobaaur. Xago6:
63,31 %; 1,72 %.

67. ZnS Ba CdS pau ubopat 2,026 r aomuHodop TopTumu 100,0 ma
XaXMau konGana sputhaan. 20,08 ma spurmanan 0,6227 r ZnoP20; Ba
Cd2P207 onnuan. Jliomunodopaaru ZnSea CdSuunr (%) macca yaywunu
xucobaaur. XKaso6: 81,87 9. 18,13 %.

68. 0,7000 r Fe;O3 Ba Al;O3 TopruMyu Boaopoa GuiaH KaWTapuiub,
Tapkubuna Fesa AlO; 6yarau. 0,6350 r maxcysor oaunau. Bowaanruy
apanammanary FeyOs sa AlyOs vuur (%) macca yaylwMHu XHCoGaaHr.
XKaso6: 30,90 %; 69,10 %.

69. Kpucranaoruapar Mg(NO;s)2-6H,0 rtapkubuga MgCly-6HOr
6ynaan. 0,2812 r npenaparnan 0,1224 r Mg,P,0; onnnau. [Mpenapartaar
KOMMOHEHTHHHI Macca yayluHd Xucobaaur. JKasof: 93,22 %, 6,78 %.

70. Orunpaurn 0,9876 r CaCO3a MgCOsapanatimacy KH3AHPHAFaHAaH
cyur 0,5123 r CaO Ba MgOd4paaawma oftuHay, GouwanFuy apaialwimManari
Casa Mghuur (%) Macca yaywmnu xucobaanr. JKago6: 19,81 9% 14,56 %.

71. Tapkubuaa CaCy0;-H,0 Ba MgCy0,-2H,0O 6ysiran wuamyHa
Tepmorpatduk anaaussa cyur onaund 0,5837 r CaCOszBa MgQ keiinn 3ca
0,3563 r CaO Ba MgO apanawmanapu oaunad. Tekwupuaaérran
namyHaparn CaCpQ4-Hp0 Ba MgCy0,-2H0 nunr (%) macca yayuinnu
xHeobaaur. JKasob: 75,561 %, 24,49 %.

72. Tapku6u C, H Ba O nan n6opaT m; [ OFHPIHKAATH OPraHuK 6HPHKMa
CO; Ba HyO raua éupupunaan. Wwkop Gunan Tyaanpuwiran wuma Hail
CO; Wy j0THW NaH OFMpJAlWIral MaccacH Ma T HM TALUKWI KHJAAdH.
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CaClp 6unan tyagupuaran wuwa Hail cys w0Tu6 oFupaaluraH Maccacd Ms
r HH Taiikua Kuiaad. Tekwupuiaérran wamydanarn C,H,O aapuunr (%)
Macca yayuwlJapHHu XucobaaHr, XxaMmaa YJapHHHT 3MAHPHK GopMyJaacHHH
KEATHPHHT: .

Bapuaur my mg m3
1 0,0382 . 0,0789 0,044
0,0432 : 0,0949 0,0519
3 0,031 0,0621 ' 0,0254
XKasob:

1y 52,08 % 13,12 %; 34,80 %; C2HeO|
2) 59,95 %; 13,44 % : 26,61 %; C3HsO|
3) 54,50 %; 9,14 %:36,36 %. C.H.O.

9606
TUTPUMETPHK AHAJIHU3

9.1. TuTpHMeTPHK aHANH3 MOXHATH

TuTpuMeTpUK aHaNu3 aHHKAAHAAWTraH MolLna OGusaH capd
OysafHraH peakTHB XaXXMHH aHMK YJdallra acoc/aHraH.
SIkun BakTnapra kafap Oy ycy/aHH OAATAd XAKMHH aHAJIK3
Ae6 HOMJIaHAp 3AH, UYHKH PEaKTHB MUKLOPHHH YJ4allHH
aMallla KeHr TapKaJjrad ycyanapunaH OHpH peakilusira
cappaaHraH 3puT™Ma XaXXMUHH Yadawgad u6opar 3a4. AMMO
CYHITH BaKTJapla THTPHMETPHK aHaJM3 HOMH KYyH caiuH
pUBOXAaHHG GOPMOKAA, UYYHKH 3PHTMA XaXMHHH YJadail
O6ujan 6upra Goillka (TOPTHLI, 3JIEKTPOKUMEBHH Y3rapHilik Ba
X.K.) ycyJuiap KeHr MHKHECAa KyajlaHMokja.

Turtp (dppanuysua titre — Turysa, cudar Ba noTuHYa 3ca
titulus — €3uw) cy3ugan oauHrad. AHaJUTHK KHMENA
THTD — 3PHTMa KOHLEHTPaUHUSICHHH H(DOAaN0BUH YCYJJI4PH-
AaH OUpHUAMP.

! 1 Ma IpuTMana 3puraH MOAAAa MHKAOPMra THTP AeHHAAIH.

Turpnanrau €ku crtraHmpapT 3puTMa Oy IOKOPH
aHUKJHMKAAry KOHUEHTPALHUsJIN 3PUTMALHD.

Tutpaaw — 6y aHUK TUTPJAHTaH 3PHTMAHH aHHUKJIAHH-
K Kepak Oy/ran MKKWHYH MOALA 3IPHTMACHra acTa-CeKHH
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KYWHO, YHUHT aHUK 3KBHBAJEHT MHUKIOPHUHH TOMUIIIHD.
TurpiaHyBUH 3pUTMaHH KYNUHYA HINYY 3PDHTMA E€KH THT -
paHT geb atasagd. MacaJjaH, KHCI0Ta MIUKOP OujaaH THTP-
JlaHca, y X042 HIIKOP THTPaHT Xucobaanand. Turpaaw yuyn
KYWHATaH peakTHB MHKIOPH aHHKJaHaéTraH MoAAa MHKIO-
puUra KUMEBHH 3KBHUBaAJEeHT Oy/iraH Ba3usAT 3KBHUBAJEHT
HYyKTa Ae6 atananu.

TuTpuMeTpuk aHasu3dna 6apua KHMEBUHA peakuusaap Xxam
KyajaaHujiaBepManiH.

Turpumerpuk aHanu3aa KyJajdaHuwnagudraH KHMEBHH pe-
aKliuanap Kyiuiaard tajnabaapra kaBoG GepHIIH Kepak:

1) Kumésuil peakiusi MHKZODHH »XUXATAAH HYHAJIHILH,
STbHH PEAKLHS MyBO3aHaT KOHCTAHTH eTapJiuia KaTtra 6yJIcuH:

2) KuméBuil peaklusi KaTTa Te3JuK OuiaH HYHAJICHH:

3) Peakuusi TabcupaaHulliia OpaduK KyllMMua Maxcy-
JIOT XOCHJ OYJMaCHH:

4) Peakuusi OXHPHHH GUIHII UMKOHHSITH GYJICHH.

Arap iokopuaa KypcarwiaraH iapriapaaH OupoHTacu
KOHUKTHpH/AMAcCA YyHAA THTPUMETPHK YyCYyJHH aHaju3na
KyJaall MyMKHH 3Mac.

N

9.1.1. TuTpaHT 3pHTMANAPHH CTAHAADPTIAL

OpurMa aHuK KoHueHTpauusicnhu -+0,1 % nan katTa
6y/amaraH XaTo/AuK[a TONull CcTaHaapTJjaw Aeb aTanaiu.
TurpaHT 3puTMa KOHLEHTpPAUMSICH KaHYaJHK aHuk OyJca
THTPUMETPUK ycysn OuWadaH aHUKJall XaMm IWYHYa  IOKOPH
HaTvKanu 6ynanu.

TurpuMerpuk aHaau3ga TalépaaHraH Ba CTaH-
AapTJaHTraH 3puTManapHu ¢Gapk KHIHW Kepak. AHHK
KOHUEHTPAaLKAJd 3PUTMaNapHHd AXiuialb To3ajaHraH Ba
KypUTHJATAH MoadalaH TopTHG oaub, MabilyM XaXXMAaru
cyBaa sputuaaau. Macanan, o Tyau NaCluu ana wynaai
TafiépaaHanu.

AmMo kKynmumauk spurMmanap, wy kymaanad, HCI uu
THUTPJIAHTaH 3PUTMACHHH aiiHW ycya GunaH Taitépaab 6y/amai-
IH. Bynnait TaxMUHHIE KOHLUEHTPALMSIH 3PpUTMaAaH TUTPAHT
TaWépjaHaan, CYHrpa YyHH CTaHAapT/]aHall, SbHH aHHK
KOHUEHTPaUHUsACH Tonuaajau. bynapra cranpaprJanraH 3pur-
Manap feidusanu. DpHTMallapHH CTaHAapT/aall ydyH mMaxcyc
aHUKJOBUH, s'bHM OHpJAaMud CTaHAApT 3puUTManap aeo
HOMJI2HYBUH MoAaJap KyajnaHaad. by Mmoaaa Tapkubu ailHaH
KHMEBHR (opMysacura >kaBoO OepyBuH, UHAAMJH, MYMKHH
Kajap 3KBMBaJIEHT Maccacu aHua karta O6yacun. by Moaaanap
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6usaH WAl OCOH Ba KOJAMK MOAJajapiaH OCOH To3aJa-
HyBud OYyauiid KepakK. TUTpaHTHM CTAHAapTJOBYH MOAAA
3puTMacu OGunaH OGynaguWraH peakUMsiCH THTPDUMETPHK aHa-
JM3ra Kyiuiaran wapraapra xaBob 6epuiiu Kepak. bowkaua
afiTraHia peakUuus MHKAOPAH Te3 HYHAJCHH Ba CTEXHOMETPHK
OyJCHH.

Macanau, NaOH sa KOH spurmanapu kynuHua Kaaui

%:(KHC3H4O4) 8KH OKCaJiaT KUCJOTAHHHT

auruapaty HeC204-2H20 6Vitnua cranpapraanaad, HCI Ba
H2SO4—- kap6onar Na,CO; éxku HaTpuil Tterpabopar
Nay;B,O;- 1OH,0 6yiiuua kanuit nepmanranatr KMnO, Har-
puii okcanat NapCyOs 6Gunan crangapriaHaau. KynuHua
CTaHJapTaall yYyyH WKKMJIaMud MOAAA 3puTMacH Ouaad
cTanjapraanand. Dysap tuTpaHT OujaH TabCHpJAaHaLH.
Macanau, HCI uu turpnauran NaOH spurmacu Gunan
CTAHZapTaall MyMKHH. Xap KaHAall TUTPAHTHH CTaHAapTaall
IIAPOHTH MOAJAHH aHAJH3 KHIHHYBUM LIAapoHTHAa GaXxapHil
Kepak, OYHHHI Y4yH KeHUHUYAJIHK aHaNAU3 KHJAHL  Y4YH
_HUIATHIAAHTaH MoAdahaH Qoiifananull Kepak.

O6udranar || )

9.1.2. TuTpaawHu acocuil Kouaanapu

HMiukop sputmacunu Kuciora GuiaH TuTpaall GeBocuTa
TUTpJalira sikKoa mMucoa 6ysa onaad. besocura THTD-
Jall YyCyJaHIa aHuKJgalyBuu MOjAa THTPaHT Ounaad
TYFPHAAH-TYFpH OUpHKaaH. By ycyn 6unan aHaiau3 KHAHLLLA
6MTTa MUIYK CTAHAAPT 3PUTMAa eTapid XucobJaHaiH.

Kadra Turpaaw (éku yHu KoAAUK OYitnua THTpJaall
ae6 aranaau) ycyJuAa MKKHTa acocHil Ba €paamuu
TUTPJIAHTAH HIIYK SpuTMacuiad doinanavunanu. Macanat,
XJI0D HOHJAPHHH KHCJIOTAJNH MYXHTAA KaHTa THUTpJaall KeHT
MHKECAE MabJAyMAHp. AHasu3 yuyH OJIMHFaH MOJAAAra aHuk
mukaopaa tutpaanran AgNQO; sputmacuaan (acocHit HILIYH

3pUTMa) KYlnaaan. DyHuHr HaTHXKacuaa KaM 5pyBUH KyMyll
XJOPHI 4YKMacu XocHa OGyaaau:

Ag* +Cl— =AgCl

Peakuusiia Tabcupianumaran opTukua mukaopaarn AgNOs
aMMOHME THouMaHaT (épaaMud uuuM 3puTma) Ouaad
THTPJIaHaH:

Agt +SCN—=AgSCN
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X/10pHA MHKAOPUHH OCOHPHHA XHCOGJall MYMKHMH, YYHKH
KYLWHATaH KYMYLIHHHT YMyMH# (MOJIb) MHKIOPAA Ba KHMEBHIA
peakuusira Kupuwmaradi AgNO; MUKIOpH XaM MabJayM.

TurpumeTrpuk ycya Ou/aH aHAIM3 KUJIHLIHWUHL YYHHUH
acocuil ycyau aamawaab éku éparamMyH 3pHUTMa
6unanTuTpaawl xucobaaHanu. (DyHu Kuliiuk ycya
ae6 xam artanand). by ycyn Gyfinua aHMKJaHyBYUH MoALa
YyCTHrA peakilHsira KHPHLIYBUM MAXCYC peareHT KVIUuJalH.
MaxcynotnapaatH GUpUHH HUIYH 3pUTMa GHJIAH THTPJaHalH.
Macanan, HogoMeTpHK ycya OyfinHua aHHKJAaHYBUM MHC
spuTMacu ycrura mya mukaopaa KJ kyumuaagun. Byuna
KHMEBHH peakuust KyHAuaarnya 6opanu:

2CHE™ +4J-=2Cul+1;

Axpaaran foa HaTpuél THocyJbdar GuaaH THTPJAHAAH.
TuTpuMeTpHKk aHanu3HH siHaja Mypakkab ycyanapu xam 6op
6ynub, y I0OKOpHAArd acocHiH yd YCYJHH OupJaliMacu
XxHcob1aHaaH.

9.2. TUTPUMETPHK aHANH3 HATHXKAJAAPHUHH XHcoOAall

!
TuTpuMeTpHUK aHaIu3 HaTHXKa/lapuHW XHcobJaall KBHBA-

JNEeHTAHK KOHYHUSITHra acocniaHraH. Byira acocaH moaaanap
y3apo 3KBUBAJEHT MHUKAOPAA GUpHKaLH.

Arap anuk/1aHyBuUM «A» MO[LLa TUTPAHT 3pHTMa «B» Gunan
TabCHPJIAHKIIM KyHHaru TeHrama acocula Oyica,

v A +vgB— peakuun maxcyioru (9.1)
Y xoana 6y MoasanapHuHr 3KBHBaJeHT MaccacH v M (A)
Ba v,M (B) ra tenr 6ynanu, 6ynza M(A) Ba M(B) nap A Ba
B HuHr wmoasp MmaccacH, Ba v, vgaap CTeXHOMETPHK
KO3 (PHIUHEHT €KH peakUHsi KOMMOHEHTJIaDHHHHT CTeXHO-
METPHK COHJIAPHIHP.
(9.1) TeHrnamaHu GolKaya KYPHHHILA €3HLI MyMKHH:

A+ (vg/v ) B— Peakuus Maxcyaoru

6yHaa v > v AbHH A MOALAHKHT 3appavaniu B MoanacuHuHr
VaA-V, 3appadacHra 3KBHBaJEHT XucobJiaHalH.

v/vgHucbatn 1,,(B) Hu cumBonu 6yau6, y B Mosnanuur
9KBUBaJeHT (akTopu Aeb aTataiu:

f

OKBHBANEHT (aAKTOPH yauaMcH3 KaTTanuk Gy.iu6, y Gupaan
KHYUK €KH 6upra TeHr Gyaanu.

3KB(B) =VBVA
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vy/ Vb Kattanuru éku f,,,(B)B B moananu sksuBa-
JeHTH €KH B MoanpaHHUHr 3KBHBAJeHT WaKJH
JedHnJann.

bab3u 6Up Kapama-KapWwHJAWKIapAaH Xoad Oyauu yuyH
KHCJOTa-acocau OHPHKHLI peaKUWsilapuHH OHp yMYMHATTa,
S'bHH BOLOPOJ, HOHH aCOCHAA TYLWYHTUPHLI MyMKUH. OKcuaia-
HHII-KAATAPU/IULL PeaKLUUsAapHAA TabCHPJAaHYBYM MOALA
MHKAOPHHH sDHM peakuusiiapaa Kabyjq KHAUHTAH €KH
axpaJiraH JM€KTPOH CoHNapu OunaH Goraaw Kyaaidaup. by
XxoqaT Kyduaaru tabpudHu Oepulura UMKoOH GepalH.

! Jkesusanent ne6, y3ura GHPHKTHPA oOnafMraH €KM aKCHHYA Y3MAAH
YMKAPAAHraH, KHCAOTA — ACOC/HH PeaKuusaapia OGuTTa BOLOPOA HOHHIra
€KH OKCHANAHHIL-KAHRTAPHAKW peaKuusaaapuaa GuTTa 3jeKTpoHra. Gomka
Gup HaMyHA IKBHUBAJNEHT 6yNa onaanran peakuus €kn WapTaM 3appavara
anTuaanm.

«DKBHBANEHT» TePMHHH HUIATHATaHAA Xap [AOHM YHH
KaHaak aHuK OHD KHMEBHMH peaKlUWsra TeruwJiM 3KaHHHH
KYpcaTHll Kepak.

lapTau 3appaua Aeradaa pean Typaaurat sappava-
JAap (MoJieKynanap, MOHAAD, 3JEKTPOHJAAp Ba X.), lWyHAa#
3appauanap yaywu (MacaJdaH, /o uOH) éKu yJnapHuHT
rpynnaiapuiu Tywysuaaad. «lllaptaun 3appaua» TepMHHH
YPpHUTA «3JleMeHT CTPYKTypacH», «3JjeMeHTap (parMeHT»,
«CTPYKTYP GUpPJiHru» Ba GoliKaaapHH KyJ/lalll XaM MyMKHH.

MoaaaHHHT MHKAOPHH 3KBHBAJIEHT GUPJHIH M 0 J1 b XHCOO-
JaHaau. MacaaaH, ailHu peakumusiia,

NdOH +l/2 }{2804 =|/2 NaQSO4+ H20
f,.(NaOH) =1 f (sto4)=_il)

IKB

By peakuusina cyabdat kucjaora 3KBuBaJieHTH Kyiuaarura
TeHr 6ynanm,

. o (H2SO4) HeSO, =1/, H,S O,
By peakuus yuyn:
H3PO; 4 KOH = KH,PO, 4 H,0
fae (HsPOs) =1 1, (HsPO,) H;PO, = H3PO,
6y peakuus YUYyH
H3PO4 4 2KOH = K,HP O, 4- 2H,0
[ (HsPOs)=1/2 Ba [ (HsPO4) HsPOy = 1/2 H4PO,
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SIpum peakumust yuyu
MnO; +8H™* +5¢ =Mn’* +4H,0

f o (KMOy) = Ba f,,, (KMnO;) KMnO, = I/ 5 KMnO,

JlekuH 6y sipuM peakuus yuyH 3ca
MnO; +4H™* 43¢ =MnO,+ 2H,0O
f e (KMnOy) =1/3 Ba f,,, (KMnO;) KMnO, = 1/3 KMnO,

. N\ "

AfiHu MoLaHH 3KBUBaJeHT HaKTOPU EKH SKBHBAJEHTJIHTH

NOMMHH KaTTa/lHKKa 3ra 3Mac, y KUMEBUH peakllMsiHH
CTeXHOMETPUK TabCHPJAHUIINTA GOFIHK.

! BxsuBanent GakTopu—X MOLLA 32PPAYACHHUHT YAYIIH GePHAraH KHCAO-
Ta-acocau peakuusaa OMTTa BOAOPOJ HOHMra 3KBHBAJEHT IKAHWHM €KM
penoKe peaxkuuscupa OHTTa 3NEKTPOHra MOC 3KBHBAJEHT KHCMHHH
KypcaTyBuu COHra aiituaagu. Bepuiran kuciora-acocau peakunnaa 6urra
BOROPOJ HOHMTa €KH OKCHAJNAHWUI-KAHTApWIAMWI peakuusaapuga O6urra
NEKTPOHTZ MOC KeJyBYM IKBMBAJEHT X MOALAHHMHT pean €KH WaprTiu
yAyuiura TYFpH KeJaAuraH 3KBHBAJNEHTH Aeiinaanu.

TurpumeTpuk aHann3na 3KBUBAJMEHT MOJsIp Macca Ty-
WYyHYaCH MYXHM axaMusTra sra*. (

! X m™oanaHuHr IKBMBANEHT MoASp MaccacH fe6  3IKBMBANEHTIHK
thakTopHunr X Moaaa mMosap MaccacH Kynaitmacura Tenr G6yaraH, ymoéy
MOAAA FKBHBAJEHT GUP MOJbL Maccacura aiTHAajaM.

3puTManarn 3KBHBAJEHT MOANA MHKAOPUHHUHF YHHHT XaXMHra
HUcOaTaH IKBHBANEHTHHHT MOJAAD KOHUEHTPaUHMsicH ae0 arananu:

([ (X) %
C(faxs(x)x) = _V—

Macanan,
¢(1/2 HseSO4)=0,1 monb/a.

o

Bup autp spurmana | moab akueuBanent X 6yaran monna yHn Hopmadn
IpuTMAacH AeHHIaAM.

Ya4oB Gupauru Mogb/a ypuura Kuckaua «H» 6Guaan
vponananaau. Macanan, | H, HeSOs sbuu | monb Gy
1/2 monekyna HeSO4 nemakanp: Mosisip 3KBHUBANEHT KOH-
UEHTpallMAHM HULIaTHIUda allH¥ HOpMaJ 3pHTMa KYyJJaaHa-
AUTaH KHMEBUH peaKUHSAHHHI aHWUK €KW 3KBHBaJeHT QaKTopu
KypcaTuauin Kepak. Macanas, ¢ (1/2 HoSOs)=1 n (kncio-

* Mossip 3KBUBAJIEHT, 3CKH TepMuH 6¥iiuua X rpaMM-5KBHBAJIEHTHUHT COH
KHAMaTHra TeHTAUP.
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ta-acocau peakuuana) éxku 1 H. HeSOuf,, (HoSO4) =1/2.
Hopmanauk TepMHHMHM Kyasnalu TaBcusi 3THAMaiiau. Arap
fae{x) =1 6¥ica, y Xonaa «HopM™ aJa» 3puTMa YpHHra
MOJI 1 p TEPMHHHHU HuulaThul ag3ajapokiaup. UyHkn aiuu
XoJjna HoOpMaa 3IpHTMa [Jeduil Xe4 KaHAad YCTYHJHK
6epmanan.

9.2.1. IpuTMA KOHUEHTPAUMSCHHM TypAHYa udoaanam Guaan
THTPJAlll HaTHXKaAapHHH GeBocuTa XHcobaaw

Arap KucaoTaHW THTpJalura capgJiaHraH HUIKOPHHHT
Moasip KoHueHtpauuscu ¢ (NaOH) Ba yHuHr xaxmu V
(NaOH) mabaym 6yaca, y xol1a peaklusi yuyH capdiaHras
HLIKOP MUK/JOPH KyHHjarura TeHr 6yJjaau:

¢ (NaOH)'V (NaOH)
n(NaOH)_‘ 1500

(9.2)

DKBUBAJEHT HYKTala KUMEBHE peaklust yuyyH capdaaHras
HILKOP MHKAOPH, aHAJIK3Fra OJMHIaH KHCJAOTaHHHT MHKAOpHTa
TeHraup. SIbHH:

n (NaOH)=n (HCI) (9.3)
(9.2) teurnamanu (9.3) ra Kyiicak:
¢ (NaOH).V (NaOH)
L =n (HCI) (9.4)

AHanu3naHyBUH 3pUTMaldard KHCJOTAHMHT 3KBHBAJICHT MH-
KIAOPHHHM KyHuaaru HucHaT 6uaH XaM KypcaTHil MyMKHH

n (HCl)= ﬂ%{)‘”% (9.5)

(9.5) TeHrnamanu (9.4) ra KkYyiicak, Kyda XaM MYyXHM
dopMmysa Keanb yMKaLM:

¢ (NaOH)-V (NaOH)=c (HCHV (HCI) (9.6)

Arap aHaiau3naHyBuM 3puUTMaja XaXMu Mabaym 6yica,
Yy XOJJa YHHHT KOHUeHTpauusicuHd (9.6) TeHrsama opKaJu
XHcoOJall MYMKHH.

AHanusznanyBuu sputmaga m (HCl) wmaccacn kyiuaaru
HucOar 6yfuua xucobjaHanu:
¢ (NaOH)V (NaOH)

m (HCl)=n (HC)M (HCl) = T000

M (HCh)  (9.7)

Byuaa M (HCl) — HCl uuur 3kByBasieHT MOJsip MaccacH.
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Arap, wmacanan ¢ (NaOH)=0,1048 wmoab/a, V (Na-
OH) =22,52 ma 6y.1ca, y xosaa

m (HCI) _%@36 461=0,08605 r

(9.7) TeHrMamagaH THTPUMETPUK aHA/MIH3 XaTOCHHH GeBO-
cuTa 6axoAaul yuyH xam doiigananuw MyMkiH. (7.9) dopmy-
snara myBopuk (9.7) Tenraama 6yiinua XxucobsiaHraH HHCOUH
XaToJMK KyHHAarura TeHr OyJaau:

2 2 ~
= W+ G+ G (o8
m c vV M
0,1 H J1 3puTMa 6uaiaH WUIaraHaa YHHHT MOJSAP 3KBHBAJEHT
KOHUeHTpauusich (S¢) HM TOMHUIIAA MYTJIOK XaTOJHK
+0,0002 naH owmacaury Kepak, ofataard GopeTKana Xa*kKMuii
(Sy) yauamparu xatoauk =40,03 MA HH TalUKHA 3TalH,
3KBHBAJIEHT MOJAP Macca xatoauru (S,) 3ca Kyla KHUYHK

6ynraHy yuyH yHH 3bTHGopra oamaca xam G6ysnaau. Con

Kuiimatuud (9.8) Tenrsamara Ky#imica, Kyfuaard HaTHxa
OJIHHAAMH:

Sm__ 2- 10—4 4 (002 —34 0
—n \/( \20)2 —2.2.10%¢kn 0,22 %

Arap KHca0Ta 3pUTMaCHHH XaMMack 3Mac, 6aaku GUp KUCMH
THTpJIaHCa, y XO0J4a aHa/lu3 HaTHXKACH Ky#Hlarn TeHrjama
6yiuua xucobaaHalH.

m (HCl) =< “Nao”l’o(‘)’o‘Nao”) M (HCl)— -,

n

Byuna Vi Ba V, yauoB Koi6a Ba nuneTkara TerHUIH XaXKM.
XaTtoauk Ky#uaaru TeHrnama G6yiiuua xucobaaHalid.

O RN

100,0 Ma yauoB Koa6a XaKMHHH aHHKJAALIAATH XaTOJHK
0,05 ma1 Ba nunetkatuku sca 0,03 ma ra teur. By KHHMaTJIapHH
(9 9) teHrsamara kKyiuJca,

Sm__ 2-107* /0,02 /0,05 /003 _
m \/( 0,1 ) \20 )2+ {100 >2+
=2,7-10"2 éku 0,27 %.
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ByHaaH KypuHasiNTUKH, aHa1u31a acoOCHil XAaTOMHK THT-
PaHT KOHUEHTPALUHACHHY aHHKAalWAaH coaup Oy/ap 3KaH.

TutpuMeTpuK aHasu3aa KylIHHUYE 3PUTMAHH MOJSAP IKBH-
BaJieHT KOHLEHTpalUHsACHra Ty3aTruu Ko3(PduLHeHT KHPHTHLI
MoJfip XapakTepjaHaau. Tyszatruu Kos3pPHUHEHT
MIUYH 3PUTMAHHM XaKHKWI KonueHTpauus C,, HH XkaldBajiaH
6yTyunab onunran (C,,,) MOJSp 5KBHBaJeHT KOHLEHTpaUHs-
ra HucbaTura aiiTunaau. AHUK/IaHYBUM MOAJAA Maccach HIIYH
3pUTMaHH | MaA ra TYFpH KeJHLIMHHA OJAMHAAH XHcobaall
MYMKHH.

Mucoa yuyH oncak, 22,50 ma1 0,1000 M anuk konuentpaunsian NaOHHu
0,08204 r HCI Ba wy wwkopuuur 22,52 ma uu 0,08211 r HCl Gunau
HeWTpaalaHAH Ba X.K. Arap 3puTMaHH XakWHKHH MOJIAP 3KBHBANEHT
KoHuentpauuscu — 0,1048 MOJ!b/.n 6yaca, y Xoaaa Tysatray Koaq)qmuueﬂ'r
Ky#unarura Teur 6ynaau.

c
e 01048 | o4s.
C,, 0,1

Kans.

K=

TuTpaall HaTHXACHMHH XHCOOAAWNA C,,, KHAMATHHH Ty3aTrd4 KospdHlx-
eHTra  Kynadtupunagu. Arap 22,52 Ma kucjaora capdaaHran 6§10,
KalBajla HaTHXKa C,,, 0,08211 r 6ysca y Xo/4a KHCJAOTAHWUHT XaKHKHil
MaccacH KyHuadrura

m (HCI)="(»<MB.~ K=0,08211-1,048=0,8605 r
TeHr Gyaaau. ' i
By ycya kyn consu anadu3napia Kynaail 6yau6, 3ason Ba nex naboparopis-
Jnlapaa KeHr Mukécaa KyanaHatu. '
Acap sputma Tutpu (T), sbtin | MA A3 3pUTaH MOALA MACCACH Ma'bIyM
6yJca, y Xx0N44 peakuusiia TabCHpJaHTal HINKOP IKBUBAJeHTH Kyiiniarura
TEHT 6yaaln:

T(NaOH)-V (NaOH) _

n (NaOH) = M (NaOH)

n (HCl)

Y Xonpa aHaIu3laHyBUM 3PHTMajard KMCNOTa MaccacH KyHuaarira Telr
6ynanu:
T (NaOH).V (NaOH).-M (HCI) 0,004193-22,52
M (NaOH) 40,005

-35,461=0,08605r.

By ycyan anua Mmypakka6 Ba MOJsIp 3KBHBAJNEHT KOHUCHTPAUHsiHH
XHcoGsialira Huc6aTaH yHua Kyaa# smac.

AHanu3 HaTuXacuHH XucoG/all YUyH amaJgjga HIIYH
3PUTMaHH WAPTIH THTP éplaMua éKH aHHKJAaHyBUH MOAara
HucGaTaH 3pUTMa THTPHHH KYiub Xxucobaall KeHr MHKEcAa
KY/JIaHWIaAH. ¥ aHUKJIaHyBYH MOLLA MACCACHHK | Ma HLWIYH
3puTMara TYFPH KeJyBuYH KaTTaJMKHM KypcaTaid. AfiHu
mucoaga 1 ma 0,1048 u. NaOH 0,03821 r HCI ra, sibHH
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T (NaOH/ HC1)}=0,003821 r/m/1 ra TYFpu Kesaau. Y X0/
aHa/lu3 HATHXKAacCH:

m (HCl)==T (NaOH/ HCI). v (NaOH) =0,003821.22,52 =
=0,08605 r HCI (9.10)

Xap xu1 udonananrad KoHUeHTpalUus opacugarun Gofna-
HMIUHK TOMWW YYyH TypJau ycyaaap OujaH XucobGJjaHrad
aHHK/JAAaHYBYH MOJAA Maccacura TeHrJallTHPaMH3.

®dapa3 kuaur, Macanrad, NaOH Moasip 3KkBuBaJeHT
mMaccacH MabiayM 6yacud Ba yuu tutpu T (NaOH/ HC) uu
xucobaai cypaaan. (9.7) Ba (9.10) TeHrnamanapHUHT VHr
TOMOHJIaPHHH TEHFJALITHPAMHU3!

¢ (NaOH). V (NaOH)

1500 .M (HCl)=T (NaOH/ HCl). v (NaOH),

OGyHaaH
¢ (NaOH)

T (NaOH/ HCl)= Z—2s

M (HCl)

Xyaan wyHra yxiwai #ya 6unad aJMaulHHUII yeyad 6¥iiHua
TUTpJalIAa XaM XHco6ylaHalu.

9.2.2. Kaitta THTpAAW ycyan 6§itH4a HaTHXanapHu xucobaam

Kafita TuTpaaw ycyau Gyikua XHCOG/IALUHH  XJOPHA
HOHJIapH MUKAOPHHHU aHUKJall MUcoauLa Kypub uikamus. by
ycya 6yHHYa XNopHAJapHH aHalH3 KHIKHYBUH 3pUTMa YCTHIa
tutpnanran  AgNO; pad Mya MuKaopAa, Kywuilaid Ba
peakuusira KHpPHIIMAraH OPTHKYa KyMylLl HUTPAaT MHKIOPH
NH,SCN 6unan tutpaanaau. Arap n (AgNQOs) ananusna-
HyBYM XxJaopua 3putmacura kymuaraH AgNOs; Muxaopw,
n(AgCl) — xnopuanap GunaH peakuusara capduanrah AgNO;
MOLJaCHHHHT 3KBHBaJeHT MukaopH, n(AgSCN) — kanui
poaaHua 6uNaH KyMyll HOHH Y3apo peaKUHsAra KHpHLITaH
6yJsca, y xojna

n (AgNO;)==n (AgCl)+n (AgSCN) 6ynaann. (9.11)

n (AgNOs) vy kuitmatu acocuit uwdn sputma AgNO; Hu
MOJISIP MacCa 3KBHBaJeHTH Ba YHHHI XaxMmu Oyihunua
aHMKJaHaau: )

¢ (AgNOQO;)-V (AgNOs) (9 12)

1
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XJI0p HOHAAPUHH 4YKTHPHIL PeaKUMACHAAH OPTHO KOJraH
AgNO; uu tutpaawra capduiawran épaamun  NH,SCN
3pHTMa MOJSID 3KBMBAJEHT KOHUEHTPALMACH Ba YHH XaXKMH
aHuK, Wy cababau,

¢ (NHISCN): V (NHSCN) (0 (9.13)

n (AgSCN)= 1600

Ananu3faHyBuM MOALAfarH XJOPHI 3KBHBAJEHT MaccacH
(9.11) tenrnama 6yiinua Tonuaaan:

n (AgCl)=n (AgNOs;)—n (AgSCN)

Ba Oy HucOaTnapra (9.12) Ba (9.13) TeHrnamanaphu Kyhcak:

¢ (AgNO;3)-V (AgNO3) ¢ (NH,SCN). v (NH,SCN)
1000 1000

n (AgCh)=

Anann3naHyBUM 3pUTMafary XJop MacCacH Ky#Haarura TeHl
6ynanu:

AgNO;)- V (AgNO:
m (Cly=n (AgCM (Cl)= ["‘ g 31)000( gN0s)

]M (Ci)

¢ (NH,SCN). vV (NH(SCN)
1000

Kafita TuTpaal HaTHKanapu Xap AOHM acocH# KYWHWraH
MIIYKM MOAZLA 3KUBAJEHT MUKAOPH OWIaH aHHKJIaHYBUH
KOMIIOHEHTHH peakUuHsara KHPHUIHIIHAAH KOJATaH 3pHTMA
MHKAOPHHH aluMpmacH 6yitnya XucobJsaHalH.

Konauk 6yiinya tTurpaaw xatocuHu xam (7.9) Tenrsama
opkaJ/ju xucobaall MYMKHH, aMMO XHCOOHH coaalialITHPHLL
YUYH Xap HMKKH 3pHTMa KOHleHTpauusich 6up Xua 1e6
oauHanu. ¥ xonaa (9.14) TeHrsaMa Kyinaard Xxoara yTaiH.

_£_
1000

m (Cly= (V,— Vo) M (Ch= BV y1 (c1y (9.15)

1000

6ynanu.
6yuna, V=V (AgNQs), Vo=V (NH,SCN) 6yaca, y Xonaa
c=c (AgNO3)=c (NH,SCN) Ba AV=V,—V: 6yaann.
(9.15) Tenrmamara (7.9) dopmynanu Kyiuaca:

Sp S, )2 SAV \ .

S m e 28Y 9.16

m \/( ¢ + ( AV )2 ( )
Moasip 3KBHBaJIeHT KOHUleHTpauusi S, HH  TeHrJama
(9.16) 6Vitnua anuKJalugary XaToJuK, Xap KaicH 3puTMaiaH
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TOlMJAraH XaToNuKKa OOFIMK 6yaaAH Ba XaTOJNHKJIAPHH
’Kamjaauw Kouaacura OuHoaH (7.8) dopmyna épmamuaa
KyHhujgarura reur 6ynaumu:

S,=1/ 3452 (9.17)

6yuna Sy Ba S, n1ap AgNOzBa NH,SCN spurmanaputuur
MOJIAD 3KBHUBAJAEHT KOHLEHTPALMUsiJapura Terullii XaTo-
JIHKAapAUp.

IpuTMa XaxXMu aliupmanapu S,, Nard XaToJHK XaM
(7.8) dopmyaa 6yiuua xucobaaHalu:

Spy= \/s"",l-;-sf,z (9.18)

Sy, Ba Sy, nap AgNOzBa NH,SCN xaxmaapuun yauaunaru
XaTOMHKIHP.
(9.17) Ba (9.18) Tenrnamanapuu (9.16) ra kyiicaxk,

2 2
Sm_ st i (9.19)
m ‘\/ c? (av)?

Arap 0,1 H sputma OuaaH Hwawaa MOJSAP 3KBHBANEHT
KOHUCHTPAlUSICHHH aHuKJawaary xaTodauk —0,0002 xamaa
HILYH 3pHTMa Xa*KMJaapuHu yadawaaru xatonauk 40,02 ma
ne6 onHHca, yHHHT Kuiimataapuiu (9.19) Tenrsamara kyicak,
KyHAHAaru TeHraama Xocua Gyjaju:

Sm /2(2-10“’)2 2(0,02)2
m _V 0T T anr T
—4
- o6y 8107 (9.20)
(av)*

Ananu3pard Uy KYHuAraH XaTOJMK THTpJauiga Kyana-
HWITAH WIIYH 3SpUTMa  XaXMJAapUHUHT alfupmacura Kyn
dapaxXaaa 60rnukK 3KaHauru (9.20) TeHrnamanaH KypuHHO
TYPHOIAH, AbHH 3PUTMA XaXMJIAPUHHUHT HapKH YeHiuy OuaaH
Xatosuk Kamasiau. (9.20) renrnama 6yiudua xucobaall LyHH
KypcaTaukd, arap AV=1,0 ma 6yaca anaausgaru HUCOHIi
xatonuk 28 9% AV=50 wman 6yaca 0,639, xamaa
AV=25,0 M1 na 3ca 0,32 % raua Kamasp skaH. buHoGapuu
Kaita rturpaawaa 0,1 v uomum spurmagan 10,0 mMa Kam
Xaxmiaa onMuWl MaKcaara MyBoHK 3Mac 3KaH, akc XoJjla
XaTo/MK karTta Oysnaau. KeatupuiaraH xucobaap TaXMHHHHA
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Xapakrepjaru xucobaapaup, YyHKH TUTpJaalIfa #ya KyAuaran
Ba OXMPTH TaBcusaap spurMa Xaxmu AV=10,0 ma mytaako
axaMmusTra sra sMac. AMMO HUIUH 3PUTMA XaXXKMJapHHHHT
(dbapku KHUHK OyJca, aHaJu3 XaTOCH KaTta 6yJuuin xap
KaHla#h XoJ/ila XaM XaKKoHHH 6Yaub KoJaau.

9.3. Turpaawl arpu YM3HKJIapH

TuTpuMeTpHK aHAMH3 yCYJUHHUHT acoCHi 60CKH4JIapHAAH
6MpH TUTpJAII 3TPH UYH3UKJIAapu XHcobJjaHaau. Y TuTpaall
NaBOMHAA peaKUHUsira HUITHPOK 3TA€TraH 3PUTMA KOHIIEHTpa-
UMACHHH (KM KOHLUeHTpalusi Jorapu(pmu 6EKH 3pHTMaHH
KaHgaiaup XoccacH €KW XapakKTepd) KYUIWJAaeérraH THTPaHT
Xaxmu (€KH TUTpJIALl Aapaxkacu) ra GOFAUKJAHTHHH rpadukK
acocuaa TylwyHtupu6 Oepaau. MacanaH, KHCAOTa-acoCJH
OHpHKHW peaKuusicuHu 3put™ma pH u xapaxrepsna6 6epanH.

Hasapu#i xucobjamnap xamaa rtaxpubala TONWJIraH
TUTPJIALI 3TPH YH3HKJIApHHK PapK KuiuHaau. Tutpaaw srpu’
YH3HKJAPHHH Ha3apu# xucobaawiap opartiga, THTpJalll
BAKTH/JAa COAMp 6y/aaaHraH peakllust MyBO3aHaT KOHCTAHTACH
Ba Ta'bCHUPJAAHYBUH MoAAa OoULTaHFMY MaxcyjoTH Oyiiuvua
6akapunanu. Arap THTpJaHYBYH Ba THTPAHT 3PHTMa
HoOpMaJ/inKAapu Gup xua Ba turpaawra 100,0 ma 3puTma
OJIMHraH OyJca, y X0oAla THTPAHTAAH KYIIMJITAH MHJIHJIHTD
COHH THTPAHT GMJaH aHUKJAHYBYH MOJAa OPacHAaru peakuus
AVHaauiun (THTpJaaw "aapaxacd) ra Tenr 6yaaan. bynja
S5TPH UYH3HKJAP HT MYXHM afiHM THTpPJAUIAA dHMK HATHXKA
OJIHIIL Y4yH MoJsip OyJraH WHAMKATOP TaHJallHH TabMHH
staau. Taxkpuba iysau 6GunaH THTPJIALL 3TPH YHHU3HKHH THTPJaUl
AaBpHAa KAHAAHAHD CHCTEMA XOCCACHHM {ONTHK 3HUYJIMK, TOK
anpdy3uscH Ba X. K.} KYHIMJAETraH THTPAHT XaXMmura
GOFUKANTH GYiiuua, Teruuwin rpaduk uyn3unaav. bByngai
3rPH UU3HUKJAD IKBUBAJEHT HYKTAHU aHHUK TOMNMIUTa XH3MaT
KHaaau. bynap xakupa AapciauvKAapHHHT HKKHHYHM KHCMHAA
Kypunaam.

9.4. TUTPUMETPHUK AHAJIM3HHHT ACOCHH ycyaJapu

TurpuMerpuk asaau3ga TyYpJW THRAArk peakiiusJap
KHCJ10Ta-acocAH GupHKHLI, KOMIUJIEKC XOCH/a Oyadlln Ba
XOKa30 peakuusiiap Kyajauuaaad. by tunjparu peakuusiaap
THTPHMETPHK aHAJH3 WAaPTJapPHHH TabLCHPJAAHTHPHUIA Kepak.
AipHM THTPUMETPHK ycyJnap acocuil peakuusi THilM OYinua
€KH TUTPAHT HOMH GuJiad aiTuaaan (MacaJiaH, apreHTOMEeTPHK
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yeynga AgNO;tutpant, nepmanranatomerpusiza — KMnO,
3puTMacu Ba 6owKanap). Turpaaw ycy/nna 3KkBUBaJIeHT HYKTa
TONHIIra Kapa® paHMJIM HHAMKaTOp KyJ/Jauira acocjaul,
NOTEeHLUHOMETPHK, KOHAYKTOMeTpuK, (oTomMeTpuK Ba OollKa
ycyJapra axkKpatujaid Ba Xoka3o. TUTpHMETPHK aHa/Iu3ja
KyJMJaHaguraH acocHii peakuusira 6uHoaH Gy ycyJs Ky#uaaru
TUTPUMETPUK aHaJau3 cHH/apura axpaTHIaiH.

l. Kucnoranu-acocau GHPHKHIL yCyJd NpoTOH OepHiu
XapaéHu O6unaH GOFJIHK: .

H* +0OH~=H;0
CH3COOH4-OH ™ =CH3C0O0~ +H,0
CO%‘ +H+ =HCO5

2. KoMnjieKcOHOMEeTPHK ycyJ/iap KoOpAHHAaUHOH 6HpHKMa
XOCHJ OYanw peakuuanapuiaH ¢oiganaHulanu:

Hg?* +2Cl~ =HgCl, (MepKypHMeTpHK ycya)
Mgt 4+ H, Y2~ =MgY?~ 4+ 2H' (KOMI/IeKCOHOMETPHK ycya)

3. Uykrupuil yCyJd peaklus MaxCyJOTHAA KaM 3PyBYH
4yKMa xocus O6yauuIra acoc/JaHraH:

Agt 4 Cl™ =AgCl (apreHTOMeTpHUK yCyJa)
Hgd* +2CI— =Hg,Cl; (Mepkypomerpuk ycya)

4. OKcHAJNaHULI-KANUTaPHAHLI YCYJaH KYITUHJIHK OKCHAJA-
HULI-KaHTapUJIHIL peakLHsiJlapHH GUPJALUTHPALH:

MnO; +5Fe’t +-8H+ =Mn?* 4-5Fe®* 4+ 4H,0 (nepmanranomeTpus)
25,05~ +J2=8,08" 421~ (#onomeTpus)

Xap 6up yCyJHHHT aHaNMTUK XapaKTepJall yHHHT acoCHi
MOXHATHHH §3 W4Mra oJiaJlH: »KyMJajaH, HIU4M 3pHTMaJjap
Taiépaall- Ba yJapHHHT XoccasapH, THTpJaall 3TPH UYH3HK
KYPHHHIIAPH, aHMKJALIJArd XaToJuK/1ap, SKBHBAJEHT Hy-
KTajla MHIAMKATOp TaHJall Ba amanaa Kyaaau Kabuaapaup.

Casoaaap

1. Huma yuyn uykma xocus Gyaumra acociiaHraH ycyJulapia rpaBu-
MeTPHK ycysra HucGaTaH peakUMsiHM OXHpUra Gopuiunura Taaal IOKopH?
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2. 'HCl xaopua kucaorann turpaanran NaOH sa NapB.O:'10H.0
IpuTMaJapu GuiaH cTaHAapTaaHdiud MymkuH. By ycyanapaau kakich 6upu
aHHK HaThXa Gepajyu Ba HHUMa y4YyH.

3. Kyiiniarn peakuusiapia 3KBHBAJIeHTIHK (DAKTOPHHM aHMKJIAHT

a)
6)
B)
r)
a)
e)
XK

3)

~—

Ca(OH)3+4 H250,=CaS0,+42H,0

Na;CO3;+ HCl=NaHCO;+ NaCl
Na;C0O;3;42HCI=2NaCl+CO:+ H,0
H3PO,+2NaOH=Na,HPO,+2H,0

NaH;PO;+4 NaOH=Na,HPO,+ H,0

N83PO4 + HQSO4=N8H2PO4—+— NazSO4

2KMHO4 +3H202+ H2SO4=2M“O2+302+ K2504+ 4H20
2KMn Oy +5U(SO4) 2+ 2H,0=2MnS O, 4- 2H,S O, +

4+ 5U0; 4+ S04+ K250,
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10606
KHUCJIOTA-ACOCJIU TUTPJALL

10.1. Hwyuu 3putmanap

Adnu 606Hu Jpeanumdan oA0ur ur2apu JTurear KUCAOTa-
acocau {3apo TaABCUPAQUIYBEA TESUWAU MATEPUAALAPHU
Kadrapuw xepax (4- 606ea kapaue).

Kucaora-acocnu TUTpaawl ycysau NPOTOHHH TWUTPAHTAaH
TUTPJAHYBYH MOAJAara €Ky THTPJAHYBYH MOAJAAAH THTPAHTTa
yTHloWra acocsaaHanu. - Kuciaora-acocan TabCupaaHuiu pe-
aKUHMSICH CTEeXHOMETPUK Ba 1OKOPH Aapaxaja Te3nuk 6unad
AYHaMHLUIN Kepak.

Hurau crangapr sputMma cudaruaa 0,05 pan 0,1 moan/a
KOHUeHTpauHsan Kyunu kucaoranap ( HCl, HoSO4a 6), ywa
KOHUeHTpauusiin Kyuin acoc ( NaOH, KOH, Ba(OH); Ba
6.) Jap kyanaHuaaau. Kucnora sputmajnapu 6Gapkapop
6ynub, yaapHH Kepakauuya y30K BaKT MoAJafa caKJ/alll
MyMKHH. MiKop spuTManapu Xxam GapKapop, aMMO U4
Gunal TaAbCHPJIAHMACIHK YYYH YIaPHH MYMJIAHTaH LIHLLE €KH
¢ropnnacTau uanilapaa cakaall TaBcus 3THAaaAd. HMiwkop
IpUTMasiapu XaBoaaH yriepod (IV)-oKcnaHH WOTHILHHH XaM
XHCOOTa oJNill Kepak.

Kucnora Ba HIIKOpAapHH aHUK KOHLEHTpallUstlapHHH
GupoHTa 6UpNaMuH TUTPJAHTaH MOAla GuJaH craHiapTiaHa-
1k Kucaorahu ctanaapraau yuyH Kymmqa HaTpHil KapOorart
Na,CO; (coma) &ku HaTpuét  AekaruapoTeTpabopat
NayB;0;- 1OH;0 (6ypa) nan oiinanaHuianm.

Bypa spurtuiranga cys 6unan y3apo peakuusira KMpuuia-
A B.03~ 4+ 3H,0=2H,3B0;+2BOs ~
Ba XoCHJa 6yaran MerabopaTt kucjora GuiaH TUTPJAAHAAM:

BOs +H+ + H,0=H;3;BO;,

Ilyunai kuaub, | Mosb 6ypann TuTpaaul yuyH 2 moas H+
capdaaHanu:

_ NayB,O; +2HCl + 5Hy0=2NaCl 4 4H;BO;,
Ba 6ypaHH MOAsAp 3KBHUBANEHT MaccacH Kyiujarura TeHT
6ysann:
T M('/2NasB,O;- 10H,0) ='/; M(NasB40; - 10H,0) =
ﬁlé_‘@ 1190.7II‘/M0J1‘b‘
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BypaHuHr MoJekyasip 3KBHBaJIeHT MacCCaCHHH KaTTa
GYJMIIN YHUHT IOTyKJapuaaH GWPHIAHP.

HUikop sputMmacu Kaauil ruapodranar 6GyHuua crad-
JapTJaHaiu.

coon (00N
+ = +
Omox NaGH C[mo/( Azl

[lIyura yxwaw okcanat, 6ensoii C¢HsCOOH Ba 6Golwuka
KHCaoTaap GulaH XaMm cTaHAapT.1all MyMKHH.

Arap KHCJHOTAHHHT MOJSIP 3KBHBAJEHT KOHLEHTPaLHACH
aHuK 6§sca, y Xxon11a 6y 3pHTMaHH HUIKOP KOHUEHTPAUHSACHHH
cTaHaapT/aall ydyyH Kyaiaw MyMKWH. XyAAu WyHAal, arap
HUWKOP 3PHTMACHHUHT KOHIEHTPaUHSCH Mabiaym Oyica,
Y X0J11a KHC/10TaJlap KOHUEHTPALUSICHHH CTaHAapTAaHalH.

Turpsanradn craHfapr s3pdTMaJjapHH TaiiépJjalujga CaHo-
aTja uYMKapHJaAurad Maxcyc amnyjanapaal (dukcadad)
¢dofinananKkil BaKTHW aHya Texaiau. PukcaHannap ysuaa
aHUK MUKJAOPAArH MOAAdaHW TyTanu. PuKCaHAMNTAPHH YI14OB
Kosbana 3pUTHII EKH CYIOJATHPHII THTPJAAHral CTAHA&pT
3PUTMA OJHUI UMKOHHHH Gepanu.

10.2. TuTpaaw 3rpu YM3WKJapH Ba MHIHKATOP TanJjaul

Kucnora-acocan 6upukuil peaKUUsicCHra acocaanraHl ycyJ-
Japia, TUTpJall 3rpH 4u3ukJap 3sputma pH wHu onartaa
KYIIHATAH 3DUTMaHH XaXXMHra GOFIMK GYAHILHHH KYpcaTalu.
Turpaai 3rpu ynusukAaphu Tyauuiga pH kuitmaru xucobaana-
AHK:

I. DkBuBaseHT HyKTara Kagap (3.H.K); 2. DKBHBaJIEHT
HyKTala (3.H);

3. DKBHBaNeHT HyKTajaH KefuH (3.H.K).

10.2.1. Kyuau KucoTalapHu Ky4Jn acocaap Gunan THTPAAL 3rPH YH3HKJAAPH

Yi  xapoparuga 100,0 ma 0,1 MHCI spurmacuuu
0,1 M HCl6unan TuTpaai 3rpy YH3HKJAapHHH XHCOGMAHIHK.
Xucob/1alliHy COAAANAWTHPUIL YYYH 3PUTMAHH XaXMHu y3rap-
Malili Ba 3pMTMa KOHLEHTPAUHUACH OHJaH aKTHBJIMK OpacH-
darn dapk cesunapau 3Mac ae6 onamus. Tutpiaauwl 3rpu
YHSHFHHHHT TY3W/IHMLINA 0laTAa TUTPJaHyBYM 3putmMa pH unu
XHcobaauinan Gowanaan. Kyuau kucnora Ba acoc (MIWKOP-
Jlap) CyBJH 3pWUTMaja AMCCOUMNaHaau, wy cababan H+
HOoH1apH KoHUeHTpauusich HCI KoHueHTpauusicura TeHr
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~6ynanu, sipHu 0,10 M Ba Gunobapun pH=1,0 Oyaanu.
dkBuBajeHT HyKrara Kapap HCI spurma pH turpnaumaii
KOJIraH KUCJI0Ta KOHUeHTpalusicd 6Yiinua aHuK/aHaau. JHAH
10,0 ma nuikop Kywnagu aeiauk. bynaa 6apua KMcaoTaHUHT
109, u peakunsira Kupuiiaan Ba spurMmasa 90 % HCI
TUTPJAHMad KoJaau. DPUTMana BOAOPOJ HOHJIAPH KOHLUEH-
Tpauusich H'=0,1 0,9=0,09 wmoab/a, sabin pH=—
—(2,95)=1,06 ra Teur O6ysnaau. TuTpraw BaKTHAA
IPHTMA XAXKMHHH OPTHILH XHCOOHTa MOALA KOHL@HTPALUSICH-

HUHT Y3rapuilHHd 3bTuOOpra onub, KOHUEeHTpaUUs KHAMATH-

( o
HH ‘iT)l()jS" Ko3poduurenTtra Kynatupub xucobsalll Kepak,
v

6yHaa v-Kyuiuaran THTpaHt xaxmu. Arap 50 ma Mukaop
Kyuingaca, gactnab onuHraH kucjaotraHuHr 50 9% peaxunsra
KupUllUadH B4 3pUTMaja BOAOPOL HOHIADUHHHT KOHUEHTPAlH-
sich H+=0,1-0,5=0,05 wmoan/n Ba pH=—(2,70)=1,30
6ynanu. 3Han 90 MJ WmKOp KYWHAAM LeHJAHK, y X0J1a
3pUTMaja 3DKHH X0J4a KOJraH KHCJOTAHHHI MHKJIOPH YHHHT
Golwnanruy MuKaopura Huc6aras 10 mapra kam 6yJaiu, abHu
10 % HCI rturpaaumaii  kKoaapgu. Y  XoJana
[HY]=0,1 0,1=1,0 -10~2 wmosnb/n Ba pH=2,0 ra TeHr
6ynaan. Turpnaérran spurmara 99 Ma uwKop Kyluarannta
[Ht]=0,1-0,1=1,0-10"3monb/n Ba pH=3,00 6ynazu.
Arap 99,9 MJ HILKOP KYUHuaca, y XoJaaa -
H* =0,1-107%=1,0-10"* monb/a Ba pH=4 6§n1aau. IxkBu-
BaJeHT HYKTala, SbHH KUCJOTAHMHI XaMMacH HIUKOp GHJaH
Tabcupaaluraiaa sputMa pH M CcyBHHHr aBTONpPOTO/U3H
Gunan xucobaauanu Ba y 7,00 ra teur 6yanu.
OKBUBANEHT HYKTaAaH KeHuH 3put™Ma pH nwkop Kyuwua-
ran MuKaopu 6yinua xucobaanaau. Ipurmana OH ™ nonaapu
KoHlleHTpauusacy Kywuiaran NaOH wuuikopra teHr MuKécaa
opraau. Arap 0,1 Ma uwkop Kywuica y Xodia
[OH~]=0,1-10=°=1,0-10~* mons/a, "[H+]=
»»%:—:1,0- 10~ Moab/s1 Ba pH=10,00 6V1aau. Kyurui-
rav uwkop 1,0 ma 6yaca [OH™])=0,1-1002 =1,0-10"3
Moab/a; [H+]=1,0-10"" 1,0-1073=1,0-10""" moan/n Ba
pH=11,00 6ynanu. Aiiuu ycyanap 6GunaH OJHHIAH HaTHXKA-
Jlap acoCHia TUTpJail 3TPH YHU3MFH Ty3uaaiu. YHHHT yuyH
KoopaunHaraaapra pH — v(NaOH) ky#unaau. (10,1- pacm).
A6cuncca ywkura napaanen pH=7 1a kecu6 VYTraH uH3HK
HeNTpaa yu3uK Aeitnnaau. Opauuara YKura napaJjiien Ba
a6cuucca ykuun v(NaOH)=100,0 ma xaxmaa kecub yrrau
YH3HK 3KBHBAJEHT YH3IUFH Jellunanu: adHu TYFpH
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YM3HK/[aH 4vanjaH VHIra TOMOHJAAa KHCJOTAHHHT OpTHKYa
MHKIOPH, YHIPOK/AA 3Ca OPTHKYA MIIKOP MUKAOPH KY#Anaaau.
Tutpaaw 3rpuH YM3HUKJIH 3KBHBaJEHT GUJlaH KeCHIUTaH *KOHH
3KBUBAJEeHT ‘HyKTa XaMmla YyHH HeHTpPaNduK YH3HFH
6unaH KeculuraH XKodn 3ca HeWTpaJdJaHHUI HYKTacCH
aednnanu. Kypunu6 TypubanKH, KYWIH KHCJIOTaHH KY4/H 4coC
6unaH THUTpJauIla 3KBMBAJEHT Ba HedTpaJ HyKranaap Oup-
6upura Moc Kejap 3KaH.

Turpsam 3rpu 4u3MFUHH YMYMUH XoJaTH y3Hra Xoc
KypuHHuiura sra. Turpaaw Gowuna pH »kyna kam y3rapanu.
Pacmaan kypuHu6 TypubaHKH, arap >KyMJafaH, KUCJIOTaHH
sipMuH  Tutpaanraiaa (v(NaOH=50,0 ma), spurma pH
v Gounanrud xoara Huc6aras 0,3 Gupauxka (sbHu 1,00 nau
1,30 raua), arap 90 9% turpaanca, y xoaga pH ¢akar
| 6upaukka Kamasiin. pUTMana KOJraH KHCA0Ta KOHLEHTpa-
LHUsICHHUIT KaMas Gopulun 6unaH pH Hu KeckuH y3rapuuiura
o6 Kenaan. Kuciaora mukaopn 90 nan 99 9% raua
TUTpJaHrauaa sputma pH uuu | Gupaukka yarapuiura cau6
keaanu (2,00 nan 3,00 raua). Xyaau wynra yxwai 99 % nau
99,9 9% raua Tutpaanranga xam wyHgau (3,00 nau 4,00 ra-
ua), swviu 0,99 y3rapaau. Oxupru 0,1 % kuncaorauu
turpaaw pH uu 3 Gupamkka (4,00 gan 7,00 raua) y3ra-
puurdra oJau6 Keaaau. DpHTMara 3KBHUBAJEeHT MUKIOpra
uuc6atan 0,1 % NaOH optukua Kyiuwarauaa xam pH Hu
3 6upaukka yaraprupaau Ba pH=10,0 ra Teur 6ynaau.

! 3keusanent HyKTa aKkuHuaa pH HM KecKMH y3rapuiiu THTpAAW
cakpaMacH Aelunnajiu.

By TuTpaaur arpu Yd3MFHHU SHT MYXHM TOMOHH XHCO0G6.a-
HaAH, UyHKH THTpJaall cakpamacd Oyinua HHAKMKATOp
TaHnaHaau Ba GoulKa MacajaJjap XaJ KuauHaid. Tutpaaul
BakTuAaa pH nu KeckuH y3rapuin coxacu peakiuust MyBo3aHaT
KOHCTalTacH Ba peareHT/1ap KOHUEHTPAUHACH OGUaH aHHUKJaA-
Haad. AHAJUTHK MyTaxacCcuC TOMOHHMAaH CaKkpaMaHu MHKIO-
puit xxuxaraan 6axodaill aHaau3 Tajsab KMJAHHTAH HAaTHXKaja-
pura GorauK. Kynuuiuk THTPUMETPHK yCyJnapaa XaToJHK
+0,1 % nan oprmaiian. llly ca6a6iu cakpaMa KaTTasiuru
sputMma 0,1 % TuTpnaumaii koaranaaru éku Tutpaawsu 0,1 %
yTka3ub o6oprauna pH Hu yarapuiiu 6usnan coanp 6ynaiu,
4e6 xucobananu. Arap #ya KyHHAAAHTaH aHAJH3 XaTOJHTH
1 9% 6yaca, y xo1a THTpAAUI CaKPaMaCHHH-3PHTMA THTPAA-
HIMHY 3KBUBANEHT HYKTalaH YTKa3u6 1060puaral KuHmMatura
Huc6arad | % ra tutpaanmait koaranparn pH yarapuuiusu
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XHCOOnaw MyMKHH. TuTpaaw cakpaMacHHM aHHUKJaluia
follka MyJaoxa3anap KaMiaH-kam 6ynaann. AitHu Kypuaaér-
rad xoajaa tutpaaii cakpamacu =0,1 % opaauruaa 6yaanm.
bynna pH=6,0 6upaukka (pH=4,0 nau 10,0 raua) TeHr
Oynaau. Amanna asca, TUTpJall cakpaMmMacH GHP 03 KHUYHK
6y/1ann, UyHKH IKBHBAJNEHT HyKTa SIKMHHIA 3PUTMA XaXKMH
TaxmMuHaH 2 Mapra opraau. Bopopon HoHNapu KOHLeHTpa-
UMACHHHM KYIUWAaéTraH TUTPAHT XaXXMHHH Xucobra oJaub,
aHHK XHco61alw MyMkuH. Sbau, v(NaOH) =999 ma, [HT] =
=1,0-10—* "lOO’ft)(%O , =5,0-10°monb/a, Gynpan pH=—
—(57)==4,3.6ynaaau. V(NaOH) =100,1 ma 6ysiranga [OH | =
— —14 1000 __ —5 -
——1,0']0 —W—mm—f),()olo MOJlb/JI Ba p}i—g,7 ra
TeHr 6Vaaau.

Ulynna#t kKuan6, xakukHi THTpJAau cakpamagu pH=4,3 nau
9,7 raua, svuu pH-54 ra y3rapap SKJ;{. CyonTtupuuu
xucobra onauHMmaraHna pH=6,0 6ynap’ sau. Kypuuub
TypuOAUKH, TaXMHHaH Xucobaaw 6unaH aHuK Xucobaawparu
KaTTaJMKHUHT dapKu yH4Ya KaTra 3Mac 3KaH. Kyuan
KHCJIOTaHH Kyu/aH MIIKoOp OuaaH THTpJAaluga 35KBUBaJeHT
HykTalda 3putma pHu cyBHH aBTONpoTONM3H (HOHJIAHMLIM)
OMNaH aHWKAaHaAu. Y peareHTap KoHUeHTpauusicura GoFIUK
6ynmait, yii xapopatuaa aoumo 7,0 ra tedr (arap sddekr
OGepyBuH HOH KyuuHM Xucobra onunmaca) 6y/aiu.

IxBubanenmmun va3usu

i

- FHIKMACL  fp,;

TIT ] uk 9K /‘/eampaﬂm((

Bporermarrog TN YTPTT]
KyxU FKBUBGIEHMINUK

[ HyKImacu

'Mmﬂoﬁaﬂxﬂl”llﬂw”

NN WD I

20 ¢.0 5‘0 6; 100 72.0 /'4"0
veHcer) mn
10.1- pacx. 100,0 ma 0,1 M HCluu 0,1 M NaOH

IpUTMacCH 6uaaH THTPpJaul 3rpu YU3HFH.
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Turpaai cakpama KaTTajdurd peakiusiia Ta'bCHPJAAHYBUYH
MoOAAa KOHUeHTpauusicura Oofaukauruin pH xucobaauw
HaTHUXKaJapH KypcaTau. PeareHT/ap KOHUEHTpALHACH KaHua
KH4uuK 6y/ca, TUTpJalll cakpaMacH XaM WyHuYa KHUKK 6YJ1aaH.
Pacm 10,1 na Hykrasap 6uaan 100,0 ma 0,01 MHCI
0,01 M NaOHG6uaau turtpaaur yu3uru Kypcatuarad. Y xodaaa
cakpama 4,00 6upaukka tenr (5,00 nan 9,00 raua) 6yaann.
DPearenTnap KoHleHTPaUKACH KaMalullk 6uaan cakpaMa xam
KaMasiiu.

XapopaTHH opTHIUM O6ujiaH CYBHM HOH K§/naﬁrmacnﬂu
OpTTHPalH, Oy XaM THTpJallla CaKpaMaHu anpauTnPann
Macanaun, 80°C ga cyBun HoH KynaiiTmach 2,4-10'° Ba
6uno6apuH aiiHM XapopaTaa 3KBMBaJeHT HyKTtaga [H+]=

=\/2.4:107=4,9- 10" moan/n 6y pH=6,31 ra Tenr
Kesaald. DKBUBaJNeHT HyKTara Kajaap Gapuya xapopaTaa Xam

TUTPJall 3rpH 4YW3WFW Oyaary amanja y3rapma#dl KoJald,
YYHKH Y TUTPJaHMal KOJTral KUCJI0Ta KOHUeHTpailusicn Grian

PH

1% t Inbubanenmaux ULy

3

748 INOUEAn EHITINUK

nt wyxmacy

10}

g Heumpan s

7 yu3uau

6F BuTIDORUK

St NYRmaca

;WIHHH Memunopann

2

r
1 1

20 40 60 00 oo 720 140 ' .

VINaOH), mA

10.2- pacu. 100,0 M 0,1 ma NaOHun 0,1 M HCI
puTMacH Guslan THTPJAALl rPH YHIHFH

aHMKJaHaad. DKBUBAJEHT HyKTalaH KeiuH, Macajal, KaicH-
ku HCI un turpaaw 0,1 % ra yTkasub wo6opuirali BaKTaa
BOAOPOJA HOHAapk KoHieHTpauusich [H+]=
—13

2'3 0 94.10=° wmoab/a Ba pH=10,00 Gyamaii,
1,0-10™ _
pH=8,62 6ynagu. Turpanau cakpamacu xapopar 80°C
6ysaranna, y#aaru  Kabu pH=6,0 6yamai, 6anKkHu
4,6 (pH=4,00 nan pH=8,62) 6yaap 3kaH.

Kyusan acocHu Kyuau KucaoTa Guj1aH THTpJall 3TpH

235

www.ziyouz.com kutubxonasi



YUH3HKJApH XaM XYQAH WyHra yxiaw xucobiananu, ¢pakart
KY4ad KHCJOTAHH Kyuld HWKop OudaH TUTpJall 3rpu
UM3UFMHHM aKe KYpuuuiuu 6yaaaun (10,2- pacM). DkBUBaNEHT
HyKTara Kapap pH tutpianMail KoJaraH HIKOP KOHLLEHTPailH-
SICH 6uJaH aHHKJaHCa, 3KBHUBAJIEHT HYKTalaH KeHHWH 3ca
KYIUWATAH KHCJIOTZ KOHUeHTpauuscy Oyiiuda ToMuJaiu.
DKBHBAJIeHT HyKTaja 3puTma Heltpan (pH=7,0) 6ynaaun
Cakpama KaTTa/Juru Ba YHHHT XOMaTH XaM KYWIH KHCJAOTaHH
KyuJu acoc O6usaH TUTpJaill Kabu 0yaub Kosaaau.

Huankarop rangaw. TUTPpUMETPHK aHaNH3Aa IKBHBAJIEHT
HYKT4HH aHHKJAll y4yH HHAMKaTopJaap (J0TuHYA,
indicate -— kypcatMok, Oenruaamok) Kyananunaau. Tutpu-
MeTpHK aHasau3 (1729) aHukaaw naspuia acoc cudatuia
Oupunun Oyaub xajaulh KapboHaT norawl  KyJaJaHuAuOb,
3KBHBAJEHT HYKTAHHU ra3 a)XpajulliMHUHT TYXTaiuy Oujaan
GearuwiaHalid. KeHHHUYaNMK, KHCJA0Ta-aCoCid TUTpJalliaa p a-Hr-

JH WHAWMKaATOpJap KeHr Tapkajau. byHaa#h paHriu
sputma pH ra Gorauk Oysagu. Paurau uHaMKaTOpJlapHH
TuTpaauwiny Gupuuun 6yaub 1767 #. Y. Jliofic Gaxkapau Ba
GUpHHUK KYJajaraH HHIWKATOP JakMyc GV/au, rapuu TypJu
YCHMAHK Ba 3KCTPAKTIAPHH HHAMKATOPJAHK Xoccajapu aH4a
oM MabiayMm 6Vaca xam, Gupuuuu 6yaub JNaKMyCHH
KyJaaauu.

XIX acp oxupuaa THTpUMETPHK aHaJH3 aMajuéruia
CUHTEe3 HY/u OHAaH OJMHTAH CUHTETHK HHAMKATOP-
JapHu Kyaaai Oowaanuiap: asBaao deHoaPpTagEHH,
cyurpa a3o6yék Ba Gowika Guprkmagap. CHHTeTHK WHIHKa-
TOpJapHH KYMIAHWIHLIH THTPUMETPHK aHalH3 YCYJHHHHT
AHHKJWTHHH OIUHPHIUTA Ce3WJap/aHu Xucca KVIIAH, UYYHKH
Typ/au TaGuuit Moana apaJaaliManapu XucobaaHraH; YCHMIUK-
J1ap 3KCTPAKTHHUHT aHUKJIUTH YerapajaHraH 6yaub, xap 1ouM
yxilain HaTHkKa 6epMac 34u. YCHMJAHKIAD 3KCTPAKTHAAH
XO3Wpru BaKTTraya Mab/JayM axaMusitTra sra 6y/raHd jJlakMmyc Ba
KYpPKYM Oy/u6, acocaH MOAAAHUHT CH(ATHHH TeKWHPHILA
KYJIJTaHHAAH.

Kucaota-acocnu uHanKaTopaap yTHil HHTepBaJH YKBHBA-
JIEHT HYKTara 3puvIUHAAUMH €KW HYKMU OYHAAH KaTbH Hasap
¥3 paHruHu Y3raptupaau. TYrpu TaHnaaHraH WHAHKATOP
THTpJAlll CakKpama CoXaCHAard ¥y3 paHruHH Y3rapTHpaii.
HuaukaTtop TYFpu TanaaHMaca, y X0//1a SKBHUBAJEHT HyKTa-
JllaH aHva oadui (TyJa TUTpJaHMaraH 3puTMa) €K YHIaH
Kefiun (Tutpiaw yTKa3ub wobopuirad) ¥3 paHruHu y3rapTu-
panu.
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HuaukaTopHu TuTpjiaw 3rpu uyuM3ufu GyiiMya TaHaab
ojlMHaAd. DyHUHTr ydyH TuTpJaul 3rpH UYH3HFH rpadurura
MHIMKATOPHH YTHLI opaiuruuu Kyiunanu. Tgrpu ranaab
OAUH2AH UHOUKQTOP §Tu uHMTepeasu TYAa 6EKU KUCMaH
rurpaau cakpamacu 6uran Kijaaanusadu. Arap O6yHnai
xosat 6ysamaca, alHHM TUTpJAIL YUyH HHAHKATOp sipaMaijiH.
Pacm 10.1 pa 6up Heua MHAMKATOPHUHI YTHLI HHTEPBAJH
tywrupuarad. Tponeoaun 00 Hu yruw unrepsasn pH=1,4 nau
3,2 opaaurua Ba alHM TUTpJAll YYYH MYyTJaaKo SIDOKCH3
xucobaanaau. Yruui uetepsaau 3,1 mau 4,4 raua 6yarad
METHJIOPaHXK KHCMaH THTpPJAall cakpaMacHHH 3a0T 3Taid Ba
6yHnail Tutpaauira Kyanaw MyMkud 6yaanu. Y 0,01 M HCI
HUM THTPJIALLITA 5Ca 3HAM MYTIaKO ipaMai . Y THIL HHTePBaJH
THTpJaalWl cakpamacuuu ypracuaa (pH 6,0 ... 7,6) 6yarax
O6poMTHUMON KYKH OyHAal TUTpJAAIUra HMTHE3JH HHAUKATOP
xucobnanaau. By wuuaukarop Guaan 0,01 M HCIl un xam
TUTpJaalWl MyMKHH. AfiHu TuTpaawra deHoadTaledH Xam
KYyAiaHuluM MYMKHH, YyHKH yTuw uHtepBaiu (pH 8,2.
10,0) TuTpaaul cakpama KHCMUHH ¥3 uuura onaau. Muauka-
Top OuaaH THTpJalHM TyraTuaaguradn pH  karraadru
HHAKUKATOp KYypcaTKuuHd paeliunagus Ba pT cumBoau
opkaau OGeiarunauuaanu. Oparaa  TUTpAaWl  KYpPCaTKHYH
MHIMKATOPHHW YTHLI HHTepBaJH ypTacuaa 6ynaiH.

Mertunopanx yuyn pT=4,0, deHondraseHHHHKH 3Ca
9,0 Ba x.K. Huaukatop Taunaw KoupacuHu Xam pT
TyllyH4acuaaH ¢oinaaanu6, Mabiaym TtapTH6ra coJautl
MYMKHH. Aeap unHOukarop Kgpcarkudu TuTpAaul cakpama
opaauruda 6yaca, y alHu TUTPAQUZA APOKAU UHOUKATOP
yucobaanadu. Kyunn KuC10TaHu Kywid acoc 6ujaH THTpaail-
la xam Oy koupagaH poHganaHuIaLM.

Tuarpaaw xartocu. MuKAOpaH aiiHy THTPJALLAA HULIATHA-
éTraH MHAMKAaTOPHMHI 3KBMBaJeHT Hykraga pT Ba pH
KHAMaTHHH TYFPH KeJAMACJHIH HaTHXAaCHda THTPJAll XaToCH
coaup GyanIIn MyMKHH. Ky4sn KucioTaHu Kyuan acoc 6uaaH
€KH aKCHHYa TUTPJAAILZA BOAOPOAJH EKH THAPOKCHI-
A u xato 6yauiin Mymxus. Bonopon ékn H+— xartoauk, arap
pT <<7 6yaca, éku Kyu/iu KHCIOTAaHU HUIKOP OUJaH THTpJallaa
THTpJAUl TyrasJaHraHjad CYHr 3puUTMaja KHCJOTa TYJIHK
THTpJaaHMai, 6up 03 optu6 KoJca coaup 6yaaan. Kyuau
KHCJIOTaHW THTpJauifa rujgpokcua xato pT >7 Hu Xxa-
pakTepJaaiau. by skBuBaJsieHT MuKJopra Huc6aTaH Kyu/H acoc
6up 03 OpTHKYA 6YNMUIMHH KypcaTalH.

Bozxopoanu xatoHu Kyfingarnua 6axosnaln MyMkuH. Arap
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€ KoHuUeHTpauusaan V MJa KucioTa THTpJaHca, y XoJia
THTpJIAll OXHPHAA 3IPUTMA XaXKMH TaxMHHaH 2V (4yHKH
THTPAaHT XaM VyllaHJlail KOHLUeHTpauusfna) Mapra oOpTalM.
Bonopon wuonnap kouuentpauuscn 1,0-107°T Ba oxupru
10~°T.2y
1000
KaTTaluK 9 NPOUEHTHHH KUCAOTAHHHT GOLITAHFHY MHKOPH-
ra Huc6atu H+ xatora teHr 6ynanu Ba y:

sputmana H+ uonnapu Moiab 6yau6 Kosaau. by

1,0-10°T2V. 100 | nr o
o H+ = LOIORV-100 1590
—pT
—2 L0 1909 (10.1)

kucanora HCI Ba acoc NaOH KoHLeHTpauusiapdH TeHr

V (NaOH) + X(HC) o oo
V (NaOH) y

Mmara aﬂmalumpmu kepak. 0,1 M HCI uu mMeTunopanx HIITH-

1,0-10~*
pokMaa TuTpaawaa Bogopoaau xato § H+ —}—2————«—

6yniMaraH xoJina 2 KynadTMmaHu

N

100 %=0, 2% uu Tawkuil 3Tagu. MeTuaopaH)K HIITH-
KHIa OO]M HCl uu tutpnanmranaa sca Ht—xaronux

4

6H* =_l_&1.?0_2 10090 .= 2,004 uu Tawkua stagu. by
ogaTtaaru Hy.a Kyﬁnnraﬂ ‘XaToONHKAaH KatTa, OuHobGapuH
cytosnitupuiaran HCI Hu TuTpJaatina MeTHJNOpPaHXK SIPOKCH3
XxHco6aHaH.

['uapokcua xartonuk xam wy Kabu xucobaanaau. Turpaai
TaMoM OysraHfaH CYHI 3pHTMala BOLOPOA HOHJIAPH KOH-
ueHtpauusick [0-rT ra rteur 6)°/J1ca TUAPOKCHA HOHJAPH

KoHLeHTpanusacu sca [OH—] =—— =1,0-107"*=PD) Gyna-

[H+]
Jau. lynnait Knau6, TuTpaaul TyraraHjaH KeHHH 3pHTMa
1,0- 10~ (M=pPN) oy
1000

XaXMH) HU CaKJAUAH.
Kucaoraun 6Gowsnanruy mukaopu (€KH HIUKOPHH) ra
‘HUcOaTaH npolleHTAa Ky#uaaruya uponajaHanu:

o (14 -pT)
S(OH )+ 1.0:10° ”)001’ Vzmuou 100 =

2-1,0-10~("4=¢D

Mosb MUIKOp (V-aHalu3/JaHyBUH 3pUTMa
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Tuapokeun tutpaaw xatoauru (10.2) dopmyna O6yiinua
xucobsaHalH.

Arap KucaoTa Ba MIIKOP KOHLeHTpallusijiapH TeHr 6yamaca
(10.2) dopmyaanaru 2 kKospdbullHeHT YpHHra
V(NaOH) : V(HCI)

V(NaOH)

V ma 0,1 M HCI Hu urnukatop cudaruaa denoadrasaent
MIITHPOKKAA allHW KoHUeHTpauussin NaOH 6Gunan THTpJaail,
pT=9,0 na Tyrafmu Tutpialiuy TUAPOKCHAJIH XaTOCH

SOH™ = 2LL°—-—100 9%=0,02 % Arap 0,01 M HCI

KYnalTMacHHH KHPUTHIU Kepak.

HUHI afHU Luapomna TuTpAaHranaarn xatoaurd 0,2% Hu
Tawkua 3taiu. Arap deHonadTaneHH HHAMKATOPH YpHUTra
pT==11,0 6y.iran anu3apuH capuk o/iutca, y xonga t OH—=
—(l4—11)

910 t0——100 %=2,0 Ba 0,01 M HCl 6y.ca, xaToauk
20% ra tenr 6ysnanu. ByHaali uHAMKaTOp THTpJall YYyH
6yTyHJafl TYFpU KeaMadau.

pH uHaukaTopsaap kucaota-acoc xoccara sra 6yaraHs
y4YyH THTDJall XaTOCHra MablyM TabCHDP Kypcataan. Yyuku
HHJIMKATOPHH 6Up IAKJAAAH UKKHHYH LIAKJAra YTHLK peareHT
capdyaHulWnHK Talab Kunaau. MuaukaTop MUKA0OPH KaMaku-
wu OunaH 6y xaToauk Xam Kamasigu. lly ca6abau
THTpJaULda 3HT 03 MUKAOpPAardH MHAHKATOpAAH (poiaaNaHull
TaBCUS 3THJANH.

10.2.2. KyucHs 6Gup Herusanm KHCJAOTaHW Ky4au acoc Guaaw
THTPAAI 3rPH YKU3IHFH

CH;3;COOHuuur 100,0 ma 0,100 M spurmacuan CH3COOH
#uur 0,100 M NaOHspurmacu 6uiaH TUTpJALL 3TPH YH3HFHHH
XHcobnanmus.

Turpaaw 3rpu  4M3UFUHUHT OOULTAHWIE HYKT4CHAATH
sputMa pHu cHpKa KMCIOTAHHHT AMCCOLHIaHHIIH OGuaad
aHUKJaaHaH:

CH3;COOH 4+ H;0=CH;COO" +H;0* -
FEku oanuii Xonaa: CH3COOH =CH;3;CO0  + HT

Bup HerH3/Nu KHCAOTA 3PHTMA MYyBO3aHATHHM XHCOGIaLL yuyH
3-606ra kapaur. (3.21) Tenrnamara MmyBopuk [HT]

=+/Ke; (H+]4+/1,74-1075-0,10 =1,32-10~° monb/a Ba
pH=—(3,11)=2,89.
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OpuTMara HaTpHi THAPOKCHI KYLIMJATaH/a peaKL s HaTH-
’)Kacuia 3KBHBaJIeHT MUKJAopla aueTaT HOH coaup 6y./ub,
y CHpKa KucJoTa apaJjauimacy 6usaal aunerar 6ydep spuTma
XOCHJ KHJaaH. AfHH 3pHTMaa BOLOPOA HOHIAPH KOHLIEHTPa-
LLHSICH XaM/a 3KBHBAJEHT HyKTara Kaaap 6y/raH srpu Yu3mk
coxanapu (3.58) d¢opmyaa 6Vituua xucobaanaau. Arap
spurMara 9,0 ma 0,100 M NaOH kyuwuaca, y xonaa peakuus
HaTHXKAaCHAa CUpPKa KucaoTa KouueHtpauusicu 0,091 moab/n
ra kamasiad Ba 0,009 mMosb/a auerat HOHJAapu coaup 6yaaau.
Afinu spuTMana Boaopoa HoHJAap KoHueHTpauusicu [H+] =

0,091

=1,74-10_5-0009_1,74-10_4 Moab/a, Oydaan pH=—

—(4,24)=3,76 ra Teur 6Yyaanmu.

Huikop spurmacugan 50,0 ma kywuaranga 50 9 cupka
KHCJ0TA peakuusara Kupuinaan. budo6apun sputmana 0,05 ma
AHCCOLMIaHMaraH cupka kuciora sa 0,05 Ma auerat Honaapu
Kodaau. by karranuknap xucobaaln ¢opmyaacura KyHuo,
3pUTManaru BOAOPOL HOHJIaDH KOHUEHTPALUHACHHH Xucobaaiu
mymkun: [HY]=1,74.10"°monb/a Ba pH=— (5,24) =4,76.
91,0 Mn wwkop kyiiuaca, spurmagard 0,091 mMonb/n auerar
HOHJApH coaup OyauMuiura Ba [AUCCOLMIAHMAraH CHpKa
kucaota 0,0009 Monb/n raua kKamaiinwiura onub Keaaan. byuu
MYBO3aHaT  KOHIeHTpauuss  xucobsmaw  ¢dopMmynacura,

[H+] <« 0,009 waprtu 6usnan kyiuaca, y xonga [H+]=

=l,74-10~:0—%(¥=1,74-10_6M0ﬂb/ﬂ Ba pH=—
—(6.24)="5,76 ra TeHr G6yaaman. Arap 99,0 ma NaOH
KYLIWJICA, Y XOJ14a alleTaT HOHJapH KOHILeHTpaLHsICH 0,099 ra-
Ya  opTajgM, CHPKa  KHCJAOTa  KOHUEHTpaUMsACH  3ca
1,0-107% monb/n raua kamasan. lOKopuaa KeaTHpTaH
topmynara 6uHoaH xucobaaHca, Kyduaaru xocusa 6yaanu:

1n—3
[Hel=1,74-10 220 —1 7410 mons/a éxu 6,76

ra TeHr 6ynanm. ‘ *
Muwkopaan 99,9 mn Kyiuunca, 3puTMaza cupka Kucaora-
HUHT GolIaHFHY MUKAOpulaH ¢akatruHa 0,1 % konaau Ba
YHHHT KoHUeHTpaunscu 0,1-1073=1,0-10"*monb/a 6§nanu.
Al spuTmana auerar-HoH KoHueHTpauusich 0,1 9% xatonuk
6unan 0,1 moab/n ra, BOJOpPOA HoOHAapu 3ca 1,74-1073
1,0-10~* : _
o100 — L:74-10 "™onb/a Ba pH=7,76 ra Texr 6§aann.
HMukopuunr sksuBasent mukgopn (100,0 ma NaOH)
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sputmana 0,1000 monb/n1 auerar-uoHaapu Xocua Gyauiura
o116 Kesiaau. Auerat HOHM 3ca KyucH3 acoc GyJaraHu y4yH
3pUTMaAa HIUKOPUH peakuus Gepaiu:

CH3COO- +HOH =CH3COOH 4 OH -~

AueTaT HOHHHHM aCOCJHM KOHCTAHTACH:

[CH;COOH] [OH™] '=

b
K CH;CO0~ — [CHsCOO—]
K 10.10—14
— w —_ 10 5=5,75‘ 10—10
Kcucoon  1,74-10~ '

(3.26) dopmyna 6yituua [OH ™| Hu Tonamus:

[OH™ }=1/5,75-10=".0,100 =7,60- 10~ mosb/1
Bynnax

—14
010 13910 “*moab/a,
7,60-10~14

[H+]=

AbHU pH=—(9,12)=8,88 keau6 umkaan.
DKBUBaJeHT HyKTagaH KeiuH sputma pH u kywuarad
HIWKOP MHKAOPH OGuiaH aHukJaaHaan. Optukua 0,1 ma viikop

100,0 ma ra cyontupusica sputmana [OH™ | noHu KoHueHTpa-
LUMsICH KyHuaarura teHr Gysnanu:

1,00-0,10

[OH™ )= 100.0

=1,0-10"* moan/,
abiu pH=10,0

Muwkop NaOH 1,00 ma oprukua 6yaca, 3puTMana
0.100-199__ 1 00- 10
100

Moab/n Ba pH=11,0 6yaaau. OawuHrad MabaymoTaap
acocuaa cupka kucaoraid NaOHuwkop 6uaan TuTpJaul r-
pu uu3uru rpaduk acocma 10.3- pacMaa kypcartwirat.
10,3- pacMmaa kypuHu6 TypuOAHKH, 3KBUBAJEHT HYKTara
Kaaap, Oypuauw Oypyard Ky4/ad KHCJAOTAHM THTpJalira
HucGaTaH aHua I0OKopH Gyaca xaM, spurma pH u Gup Tekncna
y3rapu6 6Gopamu. TuTpaaw 3rpu 4Yu3uFuHaa HeHTpaJ HYKTa

[OH™ | nonsiapu KoHueHTpaUusACH
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ol 3KBHUBAJIEHT HyKTalaH
ut Fububaneninnun vusutd O/IIMH KeCHIIaaH. IJK-
BHUBAJIEHT HYKTa COXa-
cuna (0,1 %) Tutp-

4 7 ry—— Jall cakpaMacH 3pHT-
Z- z fni Mma pH u 7,76 pnanu
T Kedmpasndx !t

; wor one VAR vaize- PH=10,0 opannruna
70 7 UK Ky3aTW/ICa, 3KBHUBAJICHT

oF i (T HykTaga sca pH=38,88

4 [ Memunapann | yKTal pH==yo,

3 [mearin 00T} - Aa 6ynanu. bup He-

H

ru3iy KyucHu3 KHCJO-
P R — F— TaHH KyuJH acoc Ou-
20 90 60 &0 10 ”f,,,’,f,”w,}’m MaH THTPAAL STPH UH-
3UFHAA y3Ura Xoc Xy-
10.3- pacu. 100,0 ma 0,1 M CH3;COOH nu CyCHSITH, 3KBHBAJIEHT
0,1 M NaOH spurmacu 6unan Tutpaawm srpu HYKTaHH HelTpas Hy-
Huaurn KTara TYFpU Keamac-
Jmruaup. Yynku 0, 1M CHgCOOK HH TUTpaall cakpamacH HC
€K O60lIKA Ky4u KicaoTalapra HucbaTaH aHua KMUHK GYJInG,
y 0,1 M HClrarn pH=6 6upauk ypHura xamu 2,3 Gupask pH
ra ysrapaad. KucioTa KOHUEHTpAUHACHHM KaMaHHWLid Ba
XapopaTHd oOpTHWH OWJaH cakpaMa XaM KHYHK OVyaanu.
Kucaora anccounnanuiu KOHCTAaHTaCHHMHT KaMaiuliy GuilaH
cakpama XaM KaMasiiM.

Kyucus kucjaoranapHu TuTpiaallga HHAMKATOpPJAp Ba
uiaukarop xatocu. 10.3- pacMaan kypuHuG TYPHOAHKH,
GPOMTHMOJ KYKH Ba METHIOPAHK HHAHKATOPH YTHLLI OPaUFH
CUPKa KUCJOTaHHHT THTPJIall cakpaMacHHu Konmamadau. Uy
ca6abau aliHW TUTpJAll Y4YyH Xap HMKKM HHAMKATOPJapHH
Kyanaw mMyMKuH smac. Cupka KHCJOTaHH THTPJAILAA 3HT
SIPOKJIM HHIHMKATOP eHoNPpTaNenH XHcobaaHaAH. ¥ 3PHTMAHH
3KBHBAJIEHT HyKTaJa KH3WJ paHrra Gysiiau.

HMHunukatopuu Tanaab oauill €KW YHH SPOKJHJAHCHTA 6axo
GepHll yuyH THTpJALUAA HHAMKATOP XaTOCHHH XHCOO.1all
Gu/1aH aMaJra oWHPHUIL MyMKHH. KyUucH3 Kuc0TaHH TUTpJALI-
da CHAPOKCHAJIM Ba KHCJIOTAlH HHAUKATOP XaToO COAHMP
6yauwn  mymkuH. Tuapoxcuann xato  (10.2)  dopmyaa
6yiinua xucobaananu. Arap 0,1 M cHpKa KHCIOTaHH THTP-
Jalina vuankarop cucdaruaa pT=9,0 6yaran peHoadraneun
10— (14=9) 0<y—

0,1 o
=0,02 % aiiHu TuTpaawl yuyH (eHonPTaJeHHHHHT TYFPH
TaHJIAaHTaHJIUTHHH TacAUKJal1u.

Kucaoraau éku HA — xato 3puTMana TuTpJanmai

OJIHHCA, FUAPOKCHAJH XaTo 6 OH =2
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KOJITaH KY4CH3 KHUCJOTaHH Oop.iHIri ca6abu ByXKyAra KeJaliH.
By xaTto Ky#umaruua aHukJaHagu.

HA
O = {AJ

6yuna [HA]-tutpianmaii Kosral KHC10Ta KOHUEHTPALMHSACH:
[A—]-TuTpaHral KOHUEHTpalHsi KHCMH.
Tutp/aHMail KoJaraH KHCJIOTa NPOUEHTH
[HA]
[A~] + [HA]
[A-] > [HA] Ba [A-]+ [HA] = [A-] 6ynaau, wy ca-
6abau,

1009 ra Tenr 6ysand, JeKHH THUTpaAll OXHpHAA

[HA]  __ [HA]
[A-]+ [HA] 7 [A-]

Kyucus' kncmora HA HuHr QuCCOUM/IAHHII KOHCTAHTACH
ddoracHaaH KyHWAars HUuCOATHH OCOHIMHA OJMLUI MYMKHH:

+
HA] —ﬂ—laMMo [H+] =107°T, K=10 "¢k Gyaranu ca-

Al K
6aban,
: n—>T
§HA = [HAL _ 1077y pok—pT (10.3)
(A=) 107K
O6ynanu.

Arap HA-xatonuk 0,1 % 6unau verapaaatica, y xonaa 6
0
OJIMHTdH KHCJIOTAHUHT YMYMHUH MHKAOPUTA nucbaTan THTPJaH-
Maii KoaraHn KucMm 0,001 vu Tawkua Kuaagu (ékd aftHH XoJsaa
X4ap HKKHCH THTPJAAHTaH KHCJAOTa MHKIOPHAAH KOJraH yJayiu
HA _ . .

%i& ;} < 1072 6yaaau. By Kunitmariu
(10.3) Tenrnamara Kyiuaca, 10 PK—PThy xocua kuanHann éku
JorapudmJianca:

xucobiananau) Ba y -

pT =pK+3 S (10.4)

Hemak, auccoumaatuil KoHcTaHTacH K 6yaran  Kydcus
KMCJOTaHH TUTP.all yuyH uiaukatop pT u 3 €ku yHaaH OPTHK
6upaukaa pK nan kyn 6yacuH. Macanan, cHpKa KHCAOTaHH
tutpaaw yuys pT =4,7643=7,76 6yarad uHANKaATOPJAADHH
HULTATHLI MYMKHH 6Vaaau. BuHoGapun, MeTHAOPaHXK HHIIHKA-
TOpPH alHM aHWKJaul 6YfAuua TUTpJaAILra TYFPH KeaMmaliH.
Cupka kucaoranu turpaair (10.4) waprunu 6akapHil yuyyH
HHAHKaTop (enondranend (pT==9,0) Tyrpu Kesap 3KaH.
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Ymymai (10.4) rtenrnama waptuHu GaXKapyBuH Kylda Kyn
6olIKa UHAMKATOPJApHH Kyaialwl MyMKHH. byHaa ruapok-
CHAJM XaTo KYPCATHJTaH XaTOAAH OLIMACJHIH Kepak.
Anunzapun capuru P yuysn pT=11,0 ra renr. Hasapuii
KuxaraaH kaparauma (10.4) waptu 6¥yiiuua yHu CHpPKa
KHUCJAOTAHH THTpJAllLa HIIATHIL MYMKUH. JleknH, alHH
xonaa (10.2) 6yinmya ragpoxkcuaaw  xato: S OH™ =

1,0_10—“4—1!)
=2—~————W————IOO % =2 9% Hu TauIKua 3TajH, AbHH TAXMH-
HaH ojlaTiaru TUTpJalira HucbatraH Oup OUPJIHMK IOKOPH Ba
leMaK a¥lHW TuTpJaawira Oy HHAMKATOPHH TaBCHA 3TULI
MYMKHH 3Mac.

10.2.3. KyycH3 acocHH KyYau KHCHOTa OHJaH TUTPAALL 3rPH UHIKFH

Turpaawnu GollMaard HyKTa 3puTMajgaru KyucH3 acoc
MYBO3aHAaTHHH XapakrepJaifiiud. Arap aMMuak THTpJaHca,
y xoaia spurma pHu kyiinaaru Mysosanar 6usaH aHuKJ/JaHa-
AH:

NH; +HOH=NH* 4 OH~

0,1 M ammuak NHjspurmacuaa OH™ HoHJIapH KOHUEHTPAILH-
sicuiin (3.26) cdopmyna 6yiinua xucobraw mMymkud: [OHT]
= ‘\’1,76-10“5-0,1=1,33-10‘3 Moab/a, yuman [H1]
__ 10107

1,33.1073

A#nu spurma 100,0 ma ra 9,0 ma 0,1 M HCI kyunaca,
[NH{] ammuak konuentpauuscu 0,091 moib/a raya Kamai-
ca, aMMOHHH HOHM KoHueHTpauusick 3ca 0,009 moab/a ra
optaau. Harukana kydcus acoc Ba YHHHI TyTall KHCJOTa
apajawmMacu, sisbHu Gydep 3puT™Ma Xocua 6ymanu. Yuuur pH
uHu (3.13) ¢opmyaadu xucobra onran xoaiaa (3.59) TeHraa-
Ma 6y#uda xucobJsall MYMKHH:

0,091

H: —_— 4 == .
p 14,00—4,75+1g 0.000 10,25
Xyaau wy wucGaraap 6VitMda, 3puTMa Xa*KMHHH y3rapTmah
(100,0 ma1) 3KkBUBaAJMEHT HYKTara Kajaap KoJraH 3rpH UH3HKHH
xucobanaHagu. Xucobnaw Hatuxanapu 10.1- xkansanna Kei-
THPHJITaH.

DKBUBa/NEeHT HyKTajla »3puTMaja (akaTrMHa KyucCH3
KHCJIOTAa MaBXKyad 6Yau6, y cyB OujaH IPOTOJMTHK MYyBO3a-
Hatna Oynanu:

=7,52-10"'2 moan/n Ba pH=—(12,88)=11,12.

NH#+HOH=NH;-+4H;0%"
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10.1- xadsar.100,0 ma 0,1 MNH,ra 0,1 M HCl k§mnaranpa pH auur

ysrapumu :

g’ mﬂfircal" [NH3] na NH;] H

™ | O, " 3 NH P
Ma (NHT] [NH4+ 1
1 50,00 0,05 0,05 1,0 9,25
2 91,00 0,009 0,091 0,1 8,25
3 99,00 1. 103 0,099 1,0. 102 7,25
4 99,90 1. 10* 0,0999 1,0. 10° 6,25
dputmaga [H+] uomnapu xonuentpaumsicn [H+]

=/ K i =/5,68-107'0.0,10=7,54- 10 ~* Moab/1 Ba
pH=—(6,88)=>5,12 ra Tenr 6ynanu. ’

OKBuBaJIeHT HYKTalaH KeitnH 3ca 3putma pHu Kyunaran
KMCJI0Ta MHUKAOPH Gyiinua aHukaanaaun. dputma 100,0 ma
xaxmura 0,1 ma HCI kyuniranaga [H+]=

-0’11—?);)06-&———1,00-10“‘ Moab/n, sbHu 4,00 6ynaau. Adun
XaxMau spuTmara 1,0 ma  kuciora Kywwuaca, [H+]
-——-%2%:1,00-10‘3 Moab/a Ba 6y pH=3,00 ra 1yrpu

Kesagu. bepuiran Mmabaymoraap 6yiinua aMMHaKHU TUTpJaLL
arpu un3suru 10,4- pacMaa kearupuaral. by pacmaa turpaaul
AaBpuma pH nu Ba 3KkBUBaJIeHT HyKTa sAKMHMAA CaKpaMaHH
oup Ka-

D Tekncia PH IBubBanenmau Yu3uu
MaliuiumMHu  Kypcatnb sl ot
yTuw MyMmkuH. Tutp- B ~
172 D——-—-—--‘o—-——\
aaur cakpamacu 6y- 4T qorw A
TyHﬂag _kucqioraiu co- ’: ——"
xa}ls YyaaiH. sk - Hodmpanun
KBMBAJIeNT HyKTa 7l yu3uia
pH=5,12 na xoiraiu- é Pempanur |~ axduBanenmauk
ran GyJranu ca6aban O F e s
H Oy ao. 4 FMermunapan.
HedTpam Hykrara TVr-  3Fgana, o0
pu Keamaiau. 0,1 M Jp—/———— P
20 40 60 80 100 120 740
aMMMaOK.nn TUTPpJAALIAA VHCL) M
+0,1 %  noupacuna
6yaca, 3KBUBAJEHT [04- pacm. 1000 ma 0,1 NH; uu 0,1 M
HykTa pH=6,25 gan HCIl sputmacu 6uias THTPAAL 3TPH UM3HFH
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4,00 raua Ba y Taxmutal pH=2,3 Hu Tawkui kunagu. by kyu-
JH HWKOpra HucbaTaH THTPJALI cakpama GUPMYHUYa KHUHK
(pH-6 6upsuk) sxaHauruHu Kypcatand.

10.2.4. Kyn Heruaan (MONHNPOTOHNH) KHCJAOTA BA ACOCAapHU THTPRAW
IrPU YH3HKNAPH :

Bup Ba Kyn Herusjau KUCJaoTaHH TUTPJALL 3TPH YH3HKJAPH-
HU GapKH, KYII HETH3AM KHCJ0TalapHH GOCKHUMN AUCCOUHNA-
Huwuaaaup. Hartwkana ukkd €KH yHAaH Kynm THTpJALl
cakpaMacH ByXyara Kejaau. Kyn Herusnu kucJjoTajaphu
GHPUHUM 3KBUBAJEHT HyKTa/la THTPJalll CakpaMacH Xyaau 6up
HEFH3JIH KHCJIOTadapHu THTpaall 3rPH YM3HFHHH XucobJalu
(3.21), (3.28) kabGu Gaxapuaand. DBynma Kyn Herus.u
Kucjaoranapud $akar OupuHud OOCKHY AHCCOUHNAHHLIH
bTHOOpra onuHanu. Kucaoranapuu GupuHUM GOCKHY OYiH-
Ya THUTPJaul S5KBHBAJEHT HYKTa aHUKJHTH KHCAoTaHn GoCKuY-
JH JIHCCOLUMJIAHUIL KOHCTaHTacura GOFJIHK OYaaaH.
Afinu maxkcan 6uaan HoA nu 6ockuu 6uitad AMCCOUHNAHM-
UIMHU KYDPaHJIUK
HeA=H* 4+ HA™
HA==Ht 4 A*"

Ba y K, Ba Ky KoHcTaHTa GusaH xapakTepaaHaiu:
_ MPHAT] o [HA][APT]
=" K=

I(_)IQA KHCJIOTaHH OHpHHUH GOCKHY G¥iiuua THTPJaall XaTOCH
1,0 9% nan katra 6yarania, y KHCJOTAHH HIUKOp OuiaH
OGupHHYM 60CKHY 6V iiHua GupuKuinn 92 % naH KMUKK, HKKHHYH

Gockuuy sca 19 nam karra 6yamacauru Kepak. by
IApOUTAapHK KyHnaaru Huc6atia €3uill MyMKHH: )

(HAT] 99

[HzA] = (10.5)
Ba

(A%~ ] 1

“[HAS] g—g@ (10.6)

HGKMH, AHCCOUHJIAaHHIL KOHCTaHTa H(pOﬂaCHﬂaHZ

Ki _ [HA7]
C[HF] T [HeA] (10.7)
K A ‘
T z__(lHAj] N (10.8)
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6ynanm.
(10.5) udonauu (10.7) 6unau Ba (10.6) nu (10.8) GusaH
6upra KyuuJjca:

% =2 (10.9)
[:—i]- ngg_ (10.10)

(10.9) Ba (10.10) venrsnamamaru [H*| kuiimatu Kypca-
THATAH PHTMAHUHT Y3uraruHa Taaanykauaup. Ly ca6abau
yaap y3apo teuraup. (10.9) renrnamanu (10.10) ra 6yauHca
Ba TEFHILJAM KUCKapPTupuULIap KMPUTH/ICA, Kyfinaarkn nucbat
Xocudt 6yaanu:

K> 99.99 exu %>104 (10.11)
2

2

Kyn nerusau kucnoranapiu 6uputun 60CKHY AHCCOLHA-
HUUIra Kajap THTpAalaaru xatonuk | % nau onimaca, xamaa
arap MKKMH4YH 6OCKHY AHUCCOLUIAHUII KOHCTAHTA GUPHHUIHCH-
ra nuc6aran 4 6UpJUKKa KHuuK 6yaca, y xoana (10.11) naru
HucOaTap yHAaH KUCAOTAJapHH THTPJIAll MYMKUH 3KaHJUIH-
HH KypcaTalu. .

Ulyara §xwaw xucobaawaap, arap [AHCCOLUWJIAHHLI
KoHcTaHTacH ¢dapku 6 €ku yHaaH KatTta OUpJHK O6YJca,
anukaawaary xato 0,1 9% raua nacaiuiin MyMKHHJIHTHHH
KypcaTanu.

Macanau, ¢ocpar kucaora HzPO, na pK,=2,12;
pKo=7,21 Ba pKy=12,8. [duccounsaHHIUIHHHT HKKHHYH
KOHCTaHTacH GHpHHYMIaH TaXMUHaH S GupJjuKKa ¢dapk/aHa-
a4, 6HHOGapuH docdar Kucnotauu GupuHud 6ocKHu Gyiinua
Tutpaawgaru xaro | % agan kuuuk, ammo 0,1 % nan kartra
6yaaau. OkcanaT KucjaoTa yuyH 8K1=l,25; pK:=4,27, wy
cababau yHH TUTpJawga xato | 94 man kKaTtra GyaalH.

Aditaiiink, 100,0 ma 0,100 M H3PO, 6uaan 0,100 M NaOH
HUHT TUTpJIAll 3TPH YU3HFHHH XHcoGaaiimu3. TuTpaall 3rpu
UH3HKHHM GMPHHUM HyKTa OYyitnua [HT] uoHsapu KoHLeEHT-
pauuscun  (3.21) Teurnama 6Viimua tomamus; [HF]=

=1/7,6-107%0,1 =2,8-10~2 momn/n Ba pH=1,55. By

TAPKHOHH SIKHHJAWTAH KHAMATHra aHUKJWK KHPHTHII aMaJ-
Aa Tanab KHIMHMalAd, YYHKH Y HHAHKATOp TaHJaalra TabCeup
KuaMaidad. dputMara 9,0 MA HIWIKOP KYWHWIraHiaH KeduH
HsPOimyBosanar kouuentpauusicn 0,0094- [H*] Ba aucco-
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unnaumaran kucaora sca HzP04=0,091— [H1] up rawxua
sraau. Kuciora MyBo3aHAaT KOHLEHTPaUHSCHHH GUPHHYHA
6OCKHY AMCCOLHJAHUII KOHTaHTa udoracura Kyicak:

[H*] (0,009+ [H*])
0,091 — [HT]

=7,6- 1073

6ynanu.

BupuHuu sikuumaaiura H* « 0,009 Ba OyHaad KeJanb YHKHO,

0,009+ [H*] ~0,009 Ba 0,091— [H*] ~0,091 6yaaax.
_3 0,091

Y xoaaa [HT]=76-10 0009=7,6-10‘2 MOJIb/J1 HU oOJa-

Mu3. Aitnun ycyama #ya kyiuaran [HT] < 0,009 moab/a
Y3uHH OKJaH oJaMaraHauru kKasobaaH KypuHHG TypuGLH.
AHUK KaB06 OMHIL yYyH H3YHIIMK OUJIaH SKHHAALIKIL YCYJAH
€éKH KBajApaT TeHrJiaMaHu eyuuiaadH GoHaajaHUl Kepak.
KBaapar TeHrnamaHu euMii:

L1073 - 10=3
[H* e 0:00947.6-107° \/( 0,009+7.6- 10 >2+

2 2
+7,6-1072.0,0091=1,92-10 "2 moab/n
Ba pH=—(2,28)=1,72
Apurmara 50,0 ma NaOH kyuiranga siHru MyBo3aHaT
KOHUeHTpauusi Kapop Ttomamu: [HT], [HePOs]=0,05+
+ [Ht], [HsPO. =0,05— [H*] [HsPO,] =0,06— [HT]. ¥
XoJsira KyHuaarnuya €3dill MyMKHH: ;

+
[”Ologof"’[:{ﬂ;” —=7,6-10 Teurnama (3.58) Gyitnua Gu-

puHuu sikuHidawuwaary [H*]=7,6-10"2% moab/a uu Tomu6,
yHH (3.60) ra kyiicak:

-3
[H*] =7610 2 227010~ 56.10-2 moas/a.-
0,05+7,6-10"

SIKMHJIalWHY sina Gup MapTa TaKpopJaiiMu3:

-3
[H+]=7,6-10 2205=56107" 54103  moan/a  sa
0,054-5,6-1073 ~

pH=—(3, 78)=2,22.
Aiinn HaTHXKa GuiaH dYerapajanca Gyaaiu, UYHKH KeHHHTH
AKHHAAWHIY 3HAH Y3TapULl COAUP KuaMmalau. XyAau iyHra

yxwaw, 90,0 ma NaOH kyun6 Boaopos HOHH KOHLEHTpa-
UHACH XHCoOnaHraHaa 6,8-107* moan/n Ba pH 3,17; 99,0
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Ma wwkop Kywranaa [HT] wonn 7,0-107° (pH=4,15)
raua kamanau. uau 100,0 ma 0,1 M NaOH kyuucak, ¢ocdar
KUCJIOTaHH THTPJAllZard 3KBUBAJEHTAMK GHPUHYM HYKTara
TyFpu Kenasu. by Hykraga pH uu (3.56) dopmynaa 6yiinua
2'12;7'21=4,67 [H+]=
=2,16-1075 mMoab/a. Arap aiinu sputmara sHa 1,0 Ma uLi-
KOp KYyilcak, y Xoaaa HWKopHHHr NaOH ymyMud MHKIOpH
101,0 M ra TYFpu KeJajaH, MOHJAP MyBO3aHaT KOHLEHTpa-
HUSICH  3ca: ngPOI] =0,0099— [H+]; [HPO: 7 ]=
=1,0-107%= [H™| nu Tawkua staan. Bogopoa nonaapu KoH-
ueHTpauuscuiu (3.58) dbopmyna 6yinua xucobaall MyMKHH:

xucobaawl MyMKHUH: pH= éKu

0,099

[H*] =6,2-10 _BAI() —="6,2-107° mosn /a1

ga pH=— (6, 79)=5,21.

Aitny natuxka [HT] < 107 %monb/a1 wapTHu KaHoaT/1aH-
TUPraHd YUyH KeHMHTH SIKHHJAIITHPHIL Tajab 3THAMaiiu.
Xyanun wy #ya 6UnaH HKKUHYK 3KBUBAJIEHT HyKTara Kanap
THTpJlall 3TPH UYU3HKHH OOLIKa HYKTaJlapHHH XaM OJHLl
mymkuH. Hartuxka 10.2- xxaaBanna KeaTHPHJAraH.

10.2- wadsas. HyPO uunr 100 ma 0,1 M spurmacnra 0,1 M NaOH kjmranaa
pH uunr §srapumn

Kyg.lm“ [HaPOT] | (HPO™] HPOL 1} 4 pH
NaOH, ma [HPO?™]
109,0 0,091 0,009 10 62. 107 6,21
150,0 0,050 0,050 0,10 62. 108 7.21
191,0 0,009 0,091 0,10 6,2. 107° 821
199,0 0,001 0,099 0,01 6,2. 10 9,21

Huikop spurMmacugan 200,0 ma KYluuAraHna HKKHHYH
3KBHBAJIEHT HyKTara spuwuianu Ba sputmana pH (3.56) uuc-
Gatnap 6yiuua XxucoGJaHaau:

pH=— 7,21212.38 9,80 éku [H+]=l,6- [o—'0 MO/ .

Pocpar KHCAOTaHH YUHHYHM GOCKHY  JHCCOUHMJIAHHUIM
TVFPH KeJlyBUH THTPJALL 3rPH YM3HFH loKopulaarura yxuaul
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XxucobyaHaaun, JeKHH YUHHHYH 5KBMBAJNEHT HyKTala cakpama
Kysatuamaian. YUyHku cdocdat KHCIOTAHM YyuMHUYH OOCKHY
AMCCOUMMAHMIIN KyAa XxaMm (4,2-107'%) kuuuk. Oaunrad
MabaymoTaapra Kapab d¢dochar KHCAOTAHH THTPJAALl 3TPH
unsuruHu (10.5- pacm) Tysamus.

pH

)

13F >
12b

nt

101

or Pewonpmaneurn |11

8F

4 N
g»

4Memunopanx ||]| H”

3 s

2% ’

7 i A L L

e i i L 1 L A L
20 40 60 86100 124 140 160 180 200 220 240 280 280 300
: VivaoH),ma

10.5- pacn. 100,0 ma 0,1 M HzPO4un 0,1 M NaOH sputmacu
GujaH TUTPJAALI 3TPH YHU3IHFH

Afinn pacMaa THUTpJAll 3rPH UYM3MFM HKKMTA THTpJaall
Ccakpamacu Gu/lal aHHK KYpHHHO TYpraHJMTHHH KypcaTalu.
Bupunuu cakpama kucaora 6upunum 60ckuy 6yiinya THTpAaH-
ravjaa GUPHHUYH SKBHBAJIEHT HYKTAra 3PHUIMJITAHINIH, HKKHH-
YH caKpaMa HWKKHHYY OoCcKu4 OyHuYa THTpPJAAILIHH TamMoM
Gyaranuny Kypcarantu. Arap yuunuu 60cKuu GUaaH THTPAALI
3apyp 6yJca, y xonaa spurmara CaClokywnaaau. Hatuxkana
kaMm uonsanyBun Cas(PO4)s xocua 6ynanu:

2H3P 0,4 3Ca%t =Cas (PO,) 4 6H™*

Axpann6 ynkkan H* sca oparnaru ycya 6yiinua turpaana-
AH.

Tutpaaw Bakruma (10.5- pacM) TOMH3WIAraH HHAHKATOP
MeTH/I0paHXK Ba eHoNPTaNeHHHH YTUIL YM3UFUra Kapa6 paHr
ysrapuur kyduaaruua 6ynann. MeTunopaHx paHru GHPHHYH
60CKHY 3KBHBAJIEHT HyKTaaa Vy3rapca, tbeHonPpTatens —
HKKHHYHCHAA y3rapaad Ba YyJap 3KBHBA/JEHT HyKTaHH
Kypcaraau. Ulynnain kuaub, gocdar Kucjioranu MeTHAOPaHK
HWTHPOKKAA GHP HErH3JH KHCJOTa CudaTuaa, PeHoNpTaNeHH
Gui1aH 3Ca MKKH HEMH3JIH KHCJ10Ta CHaTHAA THTPJALI MYMKHH
JKaH. ‘

Kyn nerusnu kyucus kucaora 6unan wwkopuit MeTadad
Ty3JlapH KyuCH3 acoc xuco6aaHaan. MacanaH, Kaauil, HaTpui
Ba Gourka MeTaJsl KapGOHAT/IapDHHH CyBJAH 3pUTMaJapHiaru

250

www.ziyouz.com kutubxonasi



MyBO3aHaTH Ky#uaaru peaklius 6yitnua Kapop Tonaimu:
CO3{~ +HOH=HCO; +OH~

NayCO; uunr 100,0 ma 0,1 M spurmacunu 0,10 M HCI
GunaH THTpJall 3TPH YH3MFMHH KYpuO uukamus. IIporoauruk
myBo3aHat (10.12) uu xucobaawnu 3.5.1 Ba 3.5.2 6yaumuaan
Kapatr 0,10 M-Na;COsuuHr BoZOpOL HOHJIADH KOHILEHTpallu-
fcd (GolinaHFUU TUTPJAAIL 3TPH YH3HK HyKTack) (3.12) ¢op-
MyJda 6yinua xucobiaHaiu:

1,0-10~14.4,8.10~ "
(H*1= _\// 0,100 =
= 2,2-10" "2 moab/a Ba pH=— (12,34) = 11,66.
Arap Na;COsuunr 100,0 ma 0,10 M ra 9,0 ma 0,10 M HCI
Kylin/aca, y Xodla 3puTMaza MyBO3aHaT Kapop Torajiu.
CO}~+H*t=HCO;5
By 6ydep sputma 6y.au6, ynaa CO3~ acoc, HCOj sca Tyraui

KHCJI0Ta XHcobaaHaly Ba BOJOPOL HOHJNAPH KOHUEHTPALLHACH
(3.58) Ttenrnama 6yiinua XxMCOOMAHHUIH MYMKHH:

[HCO; ]
[CO3™
10,009

W=4’8' 10~ "2 moaw/n Ba pH=11,32.

[HY ) =K, =48-10""'x

Turpnaw £rpn YM3MKHH 3KBHBAJEHT HyKTara Kaaap
O6yaraH KHCMH [UyHra yxumaml XucobGjaHaiu. Xucobaaiu

natuxanapu 10.3- xKansanga KeJTHPHITAH. -~

Kymunrau HCOT

0,1 M HCI [co'g’—] [Hco;] % [HT] pH
M [CO37]

500 | 0,05 - 0,05 1,0 48. 10" 10,32
91,0 0,009 0,091 100 | 48. 101 9,32
98,0 0,002 0,098 490 |235. 107 8,63

DKBHBaJIEHT HYKTa Xocua Gyaran ctexHoMeTpuk hopmyna-
ra xapo6 6epyBuu ampoaur HCO3z pH (3.56) dopmyaa
acocHAa TOMUAaAM:
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pH= ﬁt‘&?ﬁ —8.34

Bupunuu skBuBajent Hykranat keiinh HCOsuonu nporon
6unan y3apo tabcupJaiunb, kap6oHat kucaota (0,03 M nan
optukdacu HpyOBa COgra napuanaHaau) XOCHJ KHJIaH:

HCO;5 4+ H* =H,CO3=H,0+COs

- By xam 6ydep spurma, sekun HCO3z sHau acoc Ba H.COs3ca
TyTaul KHcaoTa O6yaan.
OpHTMaaard BodOPOA HOHJAPH Koauempaunﬂcu HKKHHYH
6ocKHUra Kafap Kyiuaaru Tenraama 6yiinua xucobnanany.

[H+] =K, L0 =g 51072 o/
' [HCcoy) [HCO; ]
Hatuxa 10.4- )kagBanga KeaTupuirat.

10.4- wadsar. Na,CO, nunr 100,0 ma 0,10 M apurmacura 0,10 M HCI
kymuaranaa pH munr yarapnmu

Kywnaran . HyCO4 "

0,1MHCI | [HCO;T] | [HoCOy)' | ———— HH pH
o [ 3 | [HCOF]
109,0 0,001 0,009 0,1 45. 108 7,35
150,0 0,05 0,050 1 45. 107 6,35
191,0 0,009 0,091 10 45. 108 535
199,0 0,001 0,099 10 45. 10 435

* By katakaaru consaap waptau, uyHkd COsHu cyBiary 3pyBUaHJMIH
xHcobra oauHMaran.

DKBHBaJeHT HyKTala Kyucus kapGonart kucjora H2CO;
Xocua 6ynaAn Ba 3puTMajard BOAOPOA HOHJapu KOHLEHTpa-
uuscu (3.21) dopmyna 6yiinda xucobaaHanu:

[H+] = /4,5-10~7.0,10 =2,12-10~* mon/a éxu pH=367.

OKBUBaJeHT HyKTajaH Kelinn sputMa pH # Kyuuaran
KHCJOTA MUKAOPH OW/JIaH aHUKJAAHaLH. OpTqud KYLHJraH
1,0 M10,10 M HClspurmana [Ht]=1,0.107° moab/a, AbHH
pH=3,0 ra Teur 6ysaau Ba 10,0 ma HCI sca [HT] =
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=1,0-1072 moab/n Ba pH=2,0 6y1aau. ONMHraH MabJIyMOT-
napra acocad NapCOsuu tutpaai srpu un3urd (10.6- pacm)
Hu Ty3aMu3. TuTpaaur srpy YU3HFM HKKHTA aHMK cakpamara
sra. By 6MpuHYM Ba HKKHHYH SKBHBAJEHT HyKTa/Japra Teruiu-
JUIHP.

PH

1L 4

3¢
12,

L Memunopanx

NS KONk oI

20 f; 5; 80 oo IZ‘J 740 16.0 180 200 220
V(HCL), ma

10.6- pacu. 0,} M NayCOs uu 0,1 M HCI spurmacu
6unan THTpJAU) 3FPH YU3UFH

Kyucu3 acocnapHu THTpaalnga MHAMKATOPJAD BA HHAKKA-
Top Xxaroaukaapu. IOkopuaa Kypu6 yTujirad yuyana HHAHKaA-
TopaapiaaH pT=4,0 6yarax MeTHJ0opaHX aMMUAKHH THTpJALI
YUYH 3HI SIpOKJaH 6yaub, deHonadTanedH 3ca yH4a TYFpH
Keamacauru 10.4- pacmaas kypunu6 typubau. UyHku oe-
Hoa¢TalledH 3KBHBAJeEHT HyKTalAaH aH4a OJAMH ¥3 paHTHHH
yaraptupanu. dputmana pT kuiitmatu pH naw kartra 6yarau
KYUCH3 KHCJIOTAHH THTPJAaHMai KoJraH 3pHTMAacHAaH 3KBUBA-
JIEHT HYKTaJla HLIKOPJM TUTPAAL Ky3aTuica, yTa THTpJaauiaa
sca Bojgopoaau éku [H1]— xaro 6yaanu.

Hiuikopuii éku MOH xato kylinaarudya aHuKJaHaau:

— _[MOH] 10.13
8 MOH = M (10.13)
6ynna, [MOH] — turpianmaii KojiraH acoc KOHUEHTpauus-
cu;
[M™T] — TuTpaaHran KucJaoTa KOHLEHTPALMSICH.
Mo/ aaHuHT TYIHK THTpAaHMaranu ca6abiu iy Kyiuarat

TNF%Q%«IO_H] 1009 ra Tenr 6ynaau. BaxosaHku

THTpAawWw oxupuaa [MT]> [MOH],
[MOH]

[M*] 4+ [MOH] ™  [M™]
UHKAJAH.

XaToOJIHK

] Ba 6ynnan (10.13) dopmyna kenu6
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Kyucnus acoc MOH Hu adccouusaHHll KOHCTAHTaCHHH
KyHAHaardya KYpHHHUIUAA €3UL MYMKHH:

[MOH] _ O] (10.14)

(M+] K®

BepymraH HHJIHKATOP GHJiaH TUTPJALI TYXTaTHATaHLAH KefuH
[Ht] =10-T,
'

[OH™] = 10~ (4=PDpy Ko— |0 —PK (10.15)

10.16 renrnama O6yiiMua TUTpJALUAA HIIKOPHH XaTOJHK
xucobaaHaau. by nuc6arnapuu (10.13) Ba (10.14) Tenrnama-
Japra Ky#ub, KyHuALaruHH XOCHJ KHJAAMH3:

10— (14—pT) -1

8 [OH™] = = [P +PT

10— PK

Arap K’ ¢{puura xo3upru 3aMoH Mab/yMoTHOMaAa
Kypcatuaran Ba (3.12) Teurnamana kypu6 yruaran K 6unan
60FaMK 6yaraH Tytawl kuciaora Ky, HH JAHCCOUH/IAHHIL
KOHCTaHTacu Ky#uiaca, y xonga (10.16) ypuura kyhunaru
Xocua 6ynanm:

6MOH=~[[N;‘OTF;]=IO"T"’K*“‘-IOO% (10.17)

BpomMtumon kyku Guaau tutpaawr pH rtyrafiau. Bupok,
aMMmuak OujiaH THTpJaluja 3KBMUBaJeHT HyKTaga pH=5,12
6yarann yuyn, MOH au xato kuaunaan: OMOH=
=10475+72-1.40=1,0- 1072, abHu GyHDa HHAMKATOP XaTOCH
Taxmutad 1% HuM TaWKWa 3TaaH.

Metunopanxun pT—4,0 6yaranu yuyH, alHu HHAHKATOP
6unan aMMHaK 3IPUTMACHHH THTP/IaHr aHAR yTa THTpaall
conup 6Yyaanu, Ba uiy cababam H™ xaTo kuauHamu, yHu
(10.1) 6yitnua Tonuaranaa

SH* = 2% 100 % =0.2 %.

BunobGapun meTunopank Kyaa Kynai HHAKKATOP xncoénaﬂap
3kaH. NayCO; uu OGupunin OGockuuraua deHoadTatenH
Guaan Turpaanrauaa (pT==9,0) MOH au xaTo KuiuHaau Ba
y (10.17) rtenrnama 6yHuua xucobaanaau: OSMOH=10%-
—1032. 100 % =4,7 %. Arap yuu ypHUra TUMOA KYKH (HILIKOP-
au Myxut pT=28,4) oaunca, y xonna, SMOH=[08+—1032.
<100 %=1 9% Xxato Gynaau. KypuHuG TypuHOAHKH, THMOJ

254

www.ziyouz.com kutubxonasi




KYKM aHUK HaTuxka Gepap 3kaH. Turpnawaa dpeHondranent
KyJJallHW aHUK OTYKJapulaH OGHpH SKBHBAJIEHT HyKTala
y3 paHruHu y3raptupuiiinp. Hatuxkana HKKMHYUH GOCKHUHH
THTpJ AUl YYyH allHH 3puTMara GolKa WHAWKATOPHH KyJuialll
MYMKHH 6V/iaau. Arap XoCcHJ KWJIMHraH ruapokKapGoHaTHH
THTpJAll  yuyH MeTUJIODAHXK  OJIMHCA, y  xonana
SHt=2(10"%/0,1)100=0,2 % 6ynaau. llynaaii Kuau6,
NagCO;s uu kuciora 6unan NaHCO; raua denoadranenn
6unan Ba HyCOs ra kagap MeTwjaopaHX OuaH THTpJau
MYMKHH 3KaH. TUTpJallHWHT UKKHHUHW HYKTACH aHya OKODPH
AHUKJHUKKA 3ra 6yaanu.

Opnaraaruya TuTpaal ycyauaa xatoauk 0,1 9% Hu Tamkua
Kuaaau. Arap HIIKOPHI XaTO KHUMATH LIYHTa TEHT €KH YHAaH
KHUYHK OyJjca, 3XTHMOJI, -%g 10 =2 6ynap. By wapTHH
(10.16) teHrnamara Ky#iunjca

107X +7T "< 103 onunann. (10.18)

€KM Jlorapn(M.1aHraH LWaK:
pT<< 11 —pK° (10.19)

XOCHJ GYN4LH.

Arap K® ypHura TyTaul KHMCAOTA AHCCOLMJIAHHLI KOH-
crautacH K ,(K yK®=K ) oaunca, y xonna (10.19) tenr-
JaMa YpHHra Kyduaaru oJHHaau:

pT< pK yy— 3,0 (10.20)

(10.19) Ba (10.20) TeHrnamanapHu HHAMKATOP TaHJalllla
Kyanaw xam Mymkud. Arap uuaukatop pT cu (10.19) Ba
(10.20) TeHrnama wiapraapuHK KaHoaT/aHTHpCa Ba H* xato
KYHAHATaH TONWUPUK KUAMATUAAH OpPTMaca, y X0J1a HHIIHKaE-
TOp alH{ THUTpJAll y4yH sIDOKJM XucobjaHain. AMMuakia
pK®=4,75, wy cab6abau ammuakHu tuTpaawura (10.19) Ba
pT<C 6,25 (10.20) Ttenrnama iwapraapura xKaBob OepyBuH
MHAMKaTopaap KyanaHaau. by waptin pT=9,0 Gyaran
denondranent xam, pT=7,2 6yaran GPOMTHMOJ KYKH XaM
KaHoaT/aaHTHpa oaMaiiau. LyHuHr yuyn Oy uHAHKaTOpJap
0,1 % xaro 6unan Tutpaaiura sipamaiiau. (10.19) Tenrnamanu
pT=4,08a 0,1 M Htkuncaora spuTMacuHu TuTpaawaa 0,2 %
XaTo G6epyBuM MeTHJOPAHKIMHA KaHoaT/aHTHpaad. AHa
wyHaan aynaap 6unan Na,COzBa GouiKa KydcH3 acocaapHu
THTPJAalJa HHAWKATOpJap TaH/Jdall MYMKHH.
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10.2.5. Kncaora Ba acoc apafaliMaiapHHH THTPAAIL 3TPH YH3HKAAPH

By tunau apanaluimMany 3Hr oAAuH BakKWIH KyusH KHCJIOTA
apaJjalliMacH, KyYIWJHIH KyWIH Ba KYUCH3 KHCJOTa XaMAaa
HKKHTa KyuCH3 KHCJOTa apaJjialuMacd xucobaaHand. Kyusu
KHCJIOTa apaJfaluMacuia ¢pakar KMC/I0Ta YMyMHH KOHLEHTpa-
uHsicH anukaaHaaH. Kucaorann anoxuaa komnoHedTra 6y/iu6
aHMKJall MYMKHH 3Mac. Kyunu KHC/I0Ta apafjaliMacHHH
TuTpaaur arpu uu3uru 10.1- pacmaa kypcaruiaranu kabu 6utra
KY4/d KHCJIOTAaHH TUTPJALI 3rPH YH3HFHHU aHUKJ ALl YCYJH-
naH ¢apk Kuamaiay. Kucaora apajsauiMacHiy THTpJall YHYH
HUIATHAZAHIaH HHAKKATOP alHH MOALAaHK — IaXCaH Y3HHH
aHWKJauIaa KynjaHainral WHAHKaTopAaH (apKJsaHaiH.

Kyuau KHCI0TaHH KyuCH3 KHCJIOTa MUWITHPOKHAA THTpJALL
Ba apaJjalliMaflard Xap MKKH KOMIIOHEHTHH aHHKJalUl MyYMKHH,
YHHHT KYUYCH3 KHCJIOTA AMCCOLMIAHULI KOHCTAHTacH (KOH-
CTaHTa/Jlap) aHMK waprra XxaBoO Oepuuin Kepak. Kyuau
KHCJIOTaHH KY4YCH3 KHCJOTA MIITHPOKKHAA HUCOHH xaToHu | %
JaH owupma#, Kal wapouTaa turpaawl (6y BaKTAa Ky4CH3
KHCJIoTa HIIKOP Guian | % atpoduia peakuusara KMPHILHKILK
KepaK) MyMKHHJMTHHH aHUKJalMHu3. Arap Kyucu3 KHCJOTa
HA tutpnanuwn | % nau owmaran 6yica, y xonna yamacu

[A7]

[—lmg-r(')—o O6yaaau. Juccounaanuil KOHCTAHTaCH1aH,
[AT] _ K o
A = qaey 0 Oynan.
OyHaaH:
K<< 1.1072[Ht]

(10.21) 6ynamu. Kyuan 0,1 M kucnorawu 99 9% turpaan-
ranfla 3spuTMaja BOLOPOJ  HOHJapDH  KOHUEHTPaLMACH
0,1-0,0l=1-10"* wmonb/n  6Gynaau, s’BHH  3pHTMa
pH=3,0 6ys1aau. (10.21) Ttenrnama Gyiiuua XucobaaHraH
KYYCH3 KHCJOTAHUHT JHCCOUMJAHHLI KOHCTAHTACH KY4/H
KHcnoTaHu | 9% nmaw ouiMarad xatoduk Ou/iaH aHHKJALIHH
GenruaoBun 0KopH yerapa K<< 1-1072.1073, abHu K< |-
-107°% 6ynann. Y3-Y3unaH MabAyMKH, KYHCH3 KHCJIOTAHMHT
AHCCOLUNNAHHII KOHCTAHTACH KAaHYaJlHK KHYHK Ba KY4IH
KMCJIOTa KOHUEHTPaUHsiCH KaH4a KaTTa 6yJ/ca, Kyu4JH KUcJaoTa
LlyHYa aHHKJMK OuaaH Tonwaaau, macanad, K=<C 1-107°
Gearu Xaopua Kucaoranu cupka kuciora (K cycoo=1,74-
-107°) nwTHpoKMAa aHMKJaliaa HHcOuil xaTonuk | % naH
OPTHLIMHK KYpcaTMokaa. Okcanat kucaora (K;=>5,6-10"2)
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éku pocdart kucaora (K;=7,6-10"3) wwrupoknaa HCI Hu
aHUKJalljary XxaToJHuK siHa XaMm Katra 6ynanu.

Kyuanu KHC10TaHH KYy4CH3 KHCJIOTa HLUITHPOKHAA Tmpnam-
Ja 3KBHBA.1€HT HYKTajaru BOAOPOA HOHJIAPH KOHUEHTPALHACH
Ky4cH3 KHCJIOTaHM AuccouujaHuiun 6yinda (3.21) teHrnama
G6uiaH aHuKAaHaau. TuTpaawl 3rpH YH3UKNAPHHUHT KeHHHTH
HyKTasapunu xucobaaw 10.2.2 6yaumaa kypcatuaras xuco6-
JaugaH Xed KaHua ¢dapk kuamadau. UyHKd spuTMaparud
KyuCH3 KHCJIOTa Ba yHH TyTalu acocd HTupok srantd. HClsa
CH3;COOH apanawiMacHHUHT THTpJALI 3TPH  UYH3HKJADH
10.7- pacmaa xeatupuarad. Turpaawaa 2 Ta 3rpd YH3HKHH
Kypuwr mymxuH, 6unoGapun HCl Hu TuTpaaiinaru cakpama
yHYa KarTa 3Mmac.

PH

7%

3

744

nt

10

st Penorpmaneay | {||]]]11]]

7L

el

sk

4 - Memunoparx 111

2

" A A i I A A A

20 40 60 80 00 120 190 /50 180 200 220 290
V(NaoK),mn

10.7- pacx. 0,1 M HClBa 0,1 M CH3COOH apanawmmacunn 0,1 M NaOH

IPUTMACH Oujtau THTPJAILE 3TPH UYH3HFH

Wynaai kuau6, HClsa CH3COOH apanaluMacHHH HKKH
XWJI MHAMKATOP KVyJiaw OuaaH aHadu3 KWJIHUI MyMKHH!
MeTHAOPAHXK Ba (enoadrasenH 6unan. TuTpaaluiu MeTHJIO-
paHxk Ouian GaXapuul, TaxMHHaH Gup Heuya (ou3 HUCOMA
XaTOJHKHH Xuco6aab tonuiuira onub Kenaau, peHonpranent
KyJajgaHca Xap HMKKH KUCJIOTaHU YyMyMHH MHUKIOPHHH aHHK
TOIKIIra UMKOH GepanH. :

MKKHTa KyuCH3 KMCJAOTa apajaliMacHHH  THTpJaul
10.2.4. 6yauMaa tyauk Kypub YTHAraHH KaOH HKKH HETH3JIH
KHCJIOTaHH aHHKJall yCyJIHAaH Xeu Kawua $hapK KHIMAHAH.
Anua kywiu kucaotanu aiinu apadauiMaaal | 9% arpoduna
XaTONUK OWIdaH aHWKJalUl MyMKHH. YHHHT yYyH KHCJOTaHHHT
AUCCOUMJAAHHIL KOHCTaHTanapu 4 Ba YHAAH Kyn OHPJAHKKA
Ppapk kuaMwK Kepak. ByHaa#, aHya, Kyu/H KHCJAOTaJapHH
sKkBHBaJsieHT HyKTafaru pHu (3.56) tenrsama 6yiinua Xxucob-
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naHaau. bynnai myHocabataapaan poigananu6, Tapkubuia
Ky4/H Ba KYUCH3 acoC TyTraH TypJid apajaliMaHH THTpJau
3rpH 4YM3UFHUHU XHCOOBJall MYMKHH.

10.3. IkBHBaJNEHT HYKTaHU PUSHK-KUMEBHE ycya
6uaan aHuKRaw

DKBHBaJIEHT HYKTAaHH aHHKJallla PaHIVIH HHAMKATOpJap-
HH KeHI MHKéca KVJJall 3HT OAAuH ycyanapiaH OUpH, aMMO
y siroHa ycya xucobuaanmaian. Paurau naaukatopaap 6uaan
6upra p1yopeclleHT Ba XeMUJIIOMHHECLEHT/IH HHAHKATOPJIapHu-
LaH xam ¢oipanaHunand. Typian pusuk-kuMEBUH ycyJJap,
KymJaagaH NOTEHUHOMETPHUK, KOHAYKTOMETPHK, (DOTOMETpHK,
TepMOMeTpPUK Ba OoluKanap Katra myBaddakusaTaap GuiaH
KYJJlaHMOK/1a.

[ToTeHUHOMETPHK VJsuall TUTpJAWl >KapaéHWAa 3puTMa
pHuHHU Ky3aTriura acocaanrad. ByHaa TUTpaaLl 3TpH UH3HFH
JKCllepUMeHTal MabayMoTra OWHoaH Ty3unaau Ba PH
cakpamacy 6yiiMua 3KBHBaJIEHT HYKTA aHHKJaHAaIH.

Kucnora-acocin y3apo Tabcupaall peaKuusi JaBOMHAA
SPHUTMAHHHT 3JIeKTD YTKA3yBYAHJIUIH Y3rapajd, LUYHHHT Y4yH
KYMUUIHK XOMJapAa 3KBHBANEHT HYKTaHH KOHIYKTOMETPHK
yauaml 6uiaH  aHHKJaHaad. Kuciora-acocau ycyanapaa
(poToMeTpHK, TepMoMeTpHK Ba GolUka/jap XaM caMapaJu
Ky/anaHu/1aaHd. DKBHUBAJNEHT HYKTaHH (H3UK-KUMEBHA ycyJa
6usan 6erunally 1apCAHKHUHT KKKHHUH KHCMHA KYPHJIAaH.

10.4. Kucaora-acocau TuTpaall ycyJduMHu amanaa
QA RECTRT TN

Kucnora-acocan tutpaaul ycyaiapu KUMEBHI Ba TEKCTHJ
CaHoaTH, IJlacTMacca Ba ToJda TEXHOJNOTMSCH, YFUTaAap,
THApOMeTAaJIypruss Ba 3JEeKTPOMeTaMyprusga MaxcyJoT
CH(ATHHH TEKLIUPHULUI XKapaéulapuaa KyJAladuaaiu.

Kucaora-acocau TuTpaaw ycyanapd GujaaH Kyuad Ba
KYUCH3 KHCJoTaap, Kyu/H Ba Kydcu3 acocjap, Wy XyMJaaaaH
3apsiliaHran KucJoTa Ba acocqaap ne6 XucoOJaHYBYH Ty3
KOHUEHTpalUHsAapUHH aHUKJawjga xam ¢olaasaHuIalH.
lllynra yxinau KHCJOTa-acoc XoccajJapHHH HAMOEH KHIMai-
IMraH, aMMo KucJoTa Ba acoclap Ou/laH peakKuusra
KHPHIIYBYH MOAaJap XaM aHHKJaHHUIM MyMKWUH. AHanu3ga-
HYBUH MaxCy/JOT aHOPraHMK Ba OpraHuK OKCcuANap Ba
HHTpaAT, cyqabdart, xJopui, gropus, docdar, cupka, okcaJar,
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CcaaHLHA KHCoTa Ba 6oluKanap, opraHHk Ba aHOpPraHuk acoc-
JNap — MWKOPHH Ba HUIKOPHA-ep MeTa/al THAPOKCHAJAPH,
amMMyaK, aMuHJIap; aMHHOCIUMPT/Aap Ba UIYHra yXwauiap XH-
cobaaHaau. Kapbounartaap, docthatnap, nupodocdaraap, uu-
anupaap, cyioduanap, 6opariap Ba KYyNnunidkK KMCJI0Ta Ty3-
Japu aHanu3 KuauHaiu. bynaai moasanap onaraa 6esocura
TUTpJaW ycyan GuiaH aHukJaHaau. bab3u xonnapaa 6ua-
BOCHTA Ba aJjimaumiawl ycyau OunaH XaMm THTpJaab aHuKJja-
Hanu.

10.4.1. Kap6ounar Ba docdartau apansamimanap aHalu3n

ApananiMa aHanu3uHK 6aXKapull HMKOHHUSITH Ba yHAA iy
KYiWJaAUral XaToJHKJap acocaH ajJloXW4a KOMIIOHEHTJapHH
TUTPJIAll 3TPU UH3HKJapHaaH aHWKJaHaau. Macanan, NaOH
Ba NayCQO; apanauima aHaau3unu Kypu6 unkamus. NaOH
(10.2- pacmra kapaur) Ba NayCQO; (10.7- pacMra KapaHr)
apajgaluMacHHUHT aHaausu ¢denoadranenn (pT=9,0) panr-
cussnaHuwyn Ounad Tyratuaaau. bynaa NaOH wu xammacu
tutpaadHraiaa NaCO; un sapmu NaHCOj; ra yrranaurunm
Kypcaraiau:

NaOH 4 HCl=NaCl+ H,0
N32C03+ HC[ == NaHC03+ NaCl + HQO

Byuna V, ma xaxm kucaora capdaaHanu. Kucnora Kyuuil
JaBOM 3THATaHAa peaKkuus Kyfuparu TeHraama O6yiinua
6opanu:

NaHCO;+ HCI=NaCl + H,0

MeTunopaHKHH PAHTCH3MAHUILK PeaKLHst HHXOSICHTa €TraH-
JIMTHHH KypcaTaau. Arap Tutpaawra capgiaurad (MeTHJO-
paHX G6yHHua) KWCJAOTaHHHT yMyMHi Xakmu Vo ma 6yaca,
y xoiaa Vy—V, aiiupmacn, (10.23) teHrnama O6yiinua
capdaanran Kucjotra Xaxmura rtenr 6yaaad. (10.22) Ba
(10.23) peaknusiiapra capd/aaHraH Kac/10Ta MHKIOPH TEHT
6yaranu yuyn, NasCOsxu xammacura capdJianral KHCJIOTa-
HUHT YyMyMHil Mukaopu 2(Ve— V) ra tenr 6yaaau. llynaai
skaH, NaOH6uaan peakuusi iyHanummra Vo—2(Vo— Vi) =
=2V, —Vy ma HCltyrpu kenaau. Ana wy Kuiimat Gyiinua
Na,;COs maccacu xucobaaHanu:

- ¢ (HCl)-2(V,—V
m (NayCOs) = (HED-2(V,— V)
1000

.M(1/2 Na;COy)

Ba NaOH maccacu:
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¢ (HC) (2V,—V,)

.M (NaOH)
1000

m (NaOH) =

Apanauima NaHCO; 4+ NasCO; 3puTMaciHi XaM HKKHTa
MHIAKKaTOp OUIaH TUTPAALl MyMKHH. MeTH/I0paHXK paHTHHUHT
yarapuiun (10.23) peakuusiHu TamoM OYJraHHHH KypcaTaau.
Arap HaMyHaHu THTpJalira (MeTuaopaHx GuiaH) capd.au-
raH KMCJAOTaHW YMYyMH#H XaxMu Vo Ma1 6Y.ca, y xonga Ve— 2V,
xaxmM kucjaora spurmasard NaHCO; apanalimacuin THTD-
Jgawra cappaanaau. bynaan:

: ¢ (HCl)-2v,
m (NaHCO3)= ——— - M (NaHCOy);
¢ (HCl) (V,—2V))
m (N82C03)= 1000 ‘(1/2 Na2C0:£)

Aputmanaru cyabdat Ba dochar KuciaoTa apanauiMmadgapi
MHK/IAOPHHH aHHKJALAp XaM WyHra yxuab oaub 6opraanu.
Apanamima HySOs Ba H3POs uu Merunopanx 6Gujad
THTPJAlUIAa peaKlus Kyiiuaaruua G6opaau:

H,S0, 4+ 2NaOH =Na2504+2H20
H3P04+ NaOH =N3H2p04+ H20

Denondrasnenn 6unat Turpaauiga yura NaOH xyuwnnaau:

NaH,PO;+ NaOH =Na;HPOs+ H,O

Arap V| — Merunopanx Ounan THTpAawaa capdJadrat
NaOH xaxmu, Vo 3ca ¢enonadranedH Gunan TUTpJAILAA
capdpaanral uwkop mMukaopu, HsPOsHu HkKuHUH GOCKHUKra
capdaiaHraH MWKOP MHUKIOpH Vo— V), aitupmacura TeHr
6ynann. HKkuHuu Gocknu Oyiinua HsPOs uu Maccacu
Kyiluaary dopmyna 6unan xucobjaHaal.

¢ (NaOH) (V,—V))
1000

m (HsPOy) = M (HsPOy)
Cyabdpar kuciaora HeSO4 vy turpaawra Vi— (Vo— Vi) =
= (2V|—V3) uiukop capdaanagu, GuHobGapuH,

¢ (NaOH) 2V, — V,)

M (1/ 2 H,80,) 6Yaaan.
1000 (1/ 2 H,SO,) 6ynan

m (HoSO4) =
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10.4.2. CyBHUHI KATTHKJHTHHH aHUKJAaL

CyBHHHT KaTTHKJHIH KagdblHi Ba MAarHWHiHH MOJSIp
3KBHBAJIEHT KOHUeHTpauuscH (f,,= 1/2) 6unan xapakrepaa-
H16, Moab/1 Aa Hpoaananaau. Kattukank é kapb6oHaTau
EKHH YKOJAYBUYH BAaLOHMHH 6yauiiu Guiad hapKaaHaau.
CyBHuHT Tapku6uaa ruapokapGoHataap 6yiaca y kapGoHaTau
KaTTHKJIHK AefiHNa]H Ba y KalHaTWICa NapyajaHaiu:

Ca (HC03)2=C8C03+ H20+CO
Mg(HCOa) 2=MgC03+ H20+C02

By 6usiaH CYyBHUHI KAaTTUKJUCH HYKodanu éku Kamasad. Ly
ca6ab/in KapOoHaTIH KAaTTHKJIHKHH HYKOJAYyBUYH Ae6 aTtajajiH.
Cys kaliHaTuiranaa kapbonaraap 6unan 6upra 6oika 6ab3H
6up Ty3sap 6upra uykaau.

CyBHHHI JOMMHH KAaTTHKJAMCHAA CYBAArH THApokapbo-
HaT/AapAaH GollKa fiHAa TYpJau 3pyBuYaH Ty3nap xam 6GyJjaiH.
CyB KalHaTu/arauaa yjaap kamaiimanau. CyBHHHT JOMMHHA Ba
KapGoHATIH KATTHKJAUIUK HAFHHAMCH YHUHT YMYMHH KaTTH-
KAUTHHHE XOCHA Kujaaad. KapOoHaTin KaTTHKJAMKHH daHHK-
Jalila CYBHH MeTHJOPaHX HHAKKATOPH HIUTHPOKHAA XJIOPHA
kucjora 6usaH THTpPJAHaLU:

HCO; +H* =H,0+CO;

Arap. V (Hy0) ma xaxman cysra V (HCI) ma, ¢ (HCI)
KOHHEHTPaUHAIN XJAOPUA KHCsloTa capdianran 6yaca, y Xou-
1a KapOoHaT/I¥ KATTHKJIHK Kyfinjarura tenur 6ynanu:
¢ (HCly (HCI)- 1000
V (H20)

CyBHHHT AOMMHI KATTUKJHIH aillJlaHMa THTpJall yCyJH
Gunan aunukjaaHanu. CyBiaH mabayMm xaxmaa yauab ogub,
ycrura Ttutpaanran  crangapt NaCOs sputma Kyuiub
KypuryHda Gyraatuaanu. byHna kansuuit Ba Maruuit kap6o-
flatiapu uykmara Tyumaad. Kypyk MaxcysoT TapkuGuia
CO, OGyamaraH [AWCTWIAJNAHraH CyBada 3puTHAaaun Ba Oy
3puTManaH, KapGoHaTnap OujlaH peakllusira KHpHUWIMaW
KosraH, optukya NasCOs3MUKI0pH aHMKJA4aHAAH. Arap CyBHH
V (H:0) ma xaxmura Hopmaa xouuenTpauuscn c¢(1'2
NasCO3) au V (NayCO;) ma NaxCO; kywuaran 6YacHH.
Peakuusana kapGoHatiap OGujiaH TabCcupJaHMail KoJarat
optukuya NaeCOsnu tutpaaw yuyn V (HCI) ma capdaanran
6yuica, y XoJaa CyBHHHT AOMMMH KATTHKJHIHU!

261

www.ziyouz.com kutubxonasi



c(1/2 Na,CO;3)-V (Na;CO3)—c (HCHV (HCI)
V (H:0)

- 1000.

by ycya 6unan ymMyMuil KaTTHKJAHKHH 3Mac, pakaT AOUWMHH
KATTHKJHKHH aHUKJaHagM, UYYHKH CyBAary KaJjblLuH Ba
Maruuiiiy  rugpokapbonat xoaza uykrupuitra Na,COs
capaanmaiau. CYHITH BaKT/apila CYBHUHI KATTHKJHIHHH
aHWKJAlll yuyH KOMILJEKCOHOMeTPDUK THUTpJall YCyJdu My-
BaddakuAaT OuaaH KYJJaHHIMOKAA.

10.4.3. Opranuk OGupukmanap tTapxubuparu amMMHaK Ba a30THH
Kbeabpan ycyaun 6yitnua anukaam

Amwmonnii vonn NHiiyna kyucns kuciora (pK yy,=9,24),
wy ca6abaun sputmanan pH unaukaTopu épramMuaa GesocuTa
THTpJAW MyMKHH 3mac. OfaTaa aMMOHHMH Ty3JapH TecKapH
(aitnanMa) ékn anaMawTupull iya 6yiuua TUTpaab aHUKAa-
HalH. '

Teckapu Tutpanaw ycynanapuaad GUpHAA, aHAMH3JaHYBUH
s3puTMara aHuk KoHileutpauusau NaOHsputMmacu kymunanu
Ba ammuak GatamoM NHj; unku6 keTryHua Kusaupujiajiu.
CyHrpa MUIKOPHHHT OPTHKYA MUK/JAOPHHH METHJIOPAHK HIITH-
pokuana turpumerpuk ycyaaa ( HCl 6unan) anukaanaam.
Huankatop cudaruaa dedondrasenH TaBCcHsw 3THAMANLH,
uyHku Huwkop COp GuaaH GupHKHG HaTHXKaHu 6y3u6
KypcaTuiuy MyMKHH. AMMHaK MaccacH Ky#naaruda ¢popmyaa
G6yiuua xucobiaHaau:

[c (NaOH).V (NaOH) ¢ (HCI).V (HCl)

NH =
m (NHs)= |= 1000 1000

]M (NH3)

Tutpaawnu 6ourka ycyiunaa aHain3iaHyB4u aMMOHHE Ty3
3PUTMACHTa OPTHKYa HMIUKOp Kyuaaan Ba axpanaradn NHs
Xafjananu Ba y 6Upop KucoTara WHMAMPHIAALH. DpuTMaia
ammuak OujlaH §3apo TabcupJallyBAaH KOJATAH KHCJAOTA
MUK/AOPH METHJIOPaHXK HHITHPOKHAA HWKOP OUJlaH THTpPJaHa-
au. @edondranenn Ba pT =7 6ysiran Gollka HHAMKATOPJIAPHH
MILIATHW  MYMKWHH 3Mac, YyHKH 3pUTMaiard aMMOHHH
HOHJIAPH peaKlHUsira KUPHIIHILKY MyMKuH. Teckapu TuTpJaL
HaTHXKaJjapy Kyiuaaru dopmyaa 6yiinua xucobsaHaiu:

['c (HCl)- v (HCl) ¢ (NaOH)V (NaOH)

NHj)—
m (NHa)= |- 1000 1000

]M (NHs)

AMMHaKHH Xaliaw yuyH opraHuk GupuKMaJap Tapkubuaaru
a30THH XKylda Xam KeHI MUKEcaa MabayMm 6yaran Keeabpan
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ycyauaaH ¢oifasainb aHukjiaHaa4. By yCyJHHHT 3HT OAAHA
BApMAHTHAA aHaJM3JaHyBUM HaMyHa KH3IHPHII OpKaJd
cHMOOG Ty3aapH (Kara/jau3aTop) HIITHPOKHAA KOHLEHTPJIaHraH
cyabar Kucaora 6unaH uwaavaad. Hatuxkama opranuk
6upukManap okcuigitann6 CO; Ba H0 xocun 6yiand Ba
azoraunr xammack NHHSO, ra a#knanaau. Apanamma
COBUTHMAraHA4H CYHI, KOJJAHK YyCTHTFa HIUKOP 3PUTMAcH
Kymuaaan Ba NHs ammuak 3ca aHMK Xa*KMJH KHcJoTara
wumaupuiaay. KuMéBuil peakuusira KHpHUIMAH KoOJraH
KHCIOTAa MHKIOPH aMMHaK OusiaH THTpJaab aHUKJaHald Ba
HaMyHaJlard a3oT MaccacH TeCKapH THTpJall QopmyJacu
Oyniva xucobaanaan. Keeabnan ycynu Gyiluua amunaap,
aMHHOKHCIOTaNap, afdKalouajap Ba KyAa Kyn Ooulk
Tapku6Haa a3oT 6op OHpPHKMaJapiard Aa30THH aHWKJaul
MYMKHH. Aiipum 6Hpuxmanap, ONIMHIAaH HaMYHaHH NapuaJja-
Hu6 éxu Kanra#d (II) xaopua €k pyx KykyHu OuaaH
KaitTapuanb (a3orad OMpHKMA, ruAapa3HM XOCHJaJsJapH Ba
w. ¥) cyur Kpenbaan 6ylinua aHanu3 KUJIHI MYMKHH.

Peakuus HaTHXacHaa axpasraH aMMHaKHK 60paT KHCJIO-
tara (H2B4O7) orrupum mymkuu. Xocua 6yaran 6opat-HoH
XJIOPH A KHCA0Ta GujlaH 60paT KHCJAOTA HIITHPOKHAA OCOHJHK-
Ya TUTpJaHaiH (MeTujgopaHxk OYHuua). Bynu aamawuuw
yeyad GVitnua Tmpnam 1e6 kapaJca 6ynaanH.

Ammuak NHi" Hu anuknaw ycynnaan sina 6upu opmadib-
oeruf mumpomma (dopMabaerna ycyJau) TUTpJALIAND.
Peakuusira NHF uonu 6unan dopmanbaernn peakuusra
KHPHILIA[H.

ANH{ 4+-6CH;0= (CHz)6Ns 4+ 4H+ +6H,0

Axpasin6 4YMKKaH KHCJIOTa MHKAOPH peaKUHUsi TeHrJaMacH-
HUHT KypCaTHILIMUAa aMMOHUI Ty3/J1apura KBHBaJeHT Gynaiu.
AHanu3naHyBuy HefiTpaJ 3puTMara gopmanbierua Kyuuaaiu
Ba axpaJjraH Kucjaota ¢eHonadraneuH épaamuaa HILKOP
6unaH THTPJIaHalH, YyHKH aMMOHHH HOHJAPH cpopma.nbnerml
6unaH Kaltap »Kapa€Houp, aMMO Ky4CH3 HILIKOPHH 3pHTMaja
peakuus oxupuraua 6opani. d>opmanb11eruﬂ HCOOH ra
y3rapT upuul KHpUTHG HaTHXaHH Ky#iuaard ¢popmyaa 6yiinua
xucob1aHaau:

. H
m (NHa) =< (NaOHl)OgO(NaO ). M (NHs)
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110.4.4. ®octhopun aHuKaall

®docdatr KUCIOTAHHHT OMp EKH MKKH Herudnu jaeb6 xam
THTpJAll MyMKHHJAWTUHE TUTpaall srpu uusuk (10.5) kypca-
rantu. Qocdhar kucaorara CaCly sputmacn kKywwiarasga
KHIMH 3pyBYaH yulaMuu KaablHi dochat xocua 6yiaaan Ba
skBHBaseHT mukiaopaa HT wuonnapu axpanagu. Ilyura
acocaH ¢ocdar KucaoTa yy Herusjau O6yaub6 TUTpJIaHAILM.
[Mupodocdar kucaora HiP207 ukku Herusnu kaGu TuTpaa-
Haau. :

KynuHua mabiaH, KOHLEHTPAT Ba MaXCyJOTJa PHH TEXHO-
JIOPHK KaliTa vuliauiga KoJaaukaap tapkubugaru ¢GochopHU
mMoaubaodochar ycy.au - Gunal - TuTpaaiigad  (pohganaHub
aHukJaHaad. Hutpat kucjoraiu myxuraa ¢ochop aMMOHHUH
mMou6aaT OunaH uykThpuaaad. bysiaa capuk uykma —
ammonuit Mmoaubaogpocear (NHa)s[PMo12040] xocna 6ynanu.
Yykma duapTpaanaad, iOBUJI4dH Ba MYJd  MHKIOpPAArd
turpaanran sputma NaOH na soutunanu.

[ (NH4)3] [PM0;20s] +270H" =
=12Mo0; T 4 PO} +3NH;+ 15H,0O

Optukua NaOH ¢enondranent virupokuaa KucJora 6unan
THTPAaHain. Turpaalu sakTuaa peakuua NaOHpau trawkapu
PO? wonnapu Ba 3NHjzxam katHawaan. By xap 6up atoM
P ra 4H* muxkaopaa kyuwumya kucaora cappaaHuuinra oau6
Keqaau. AfHdH ycyiana ¢ochopHHHT MOJSIP  IKBHBAJEHT
maccach M (1/23 P) uM Tawkud 3TaAn. DKBUBAJEHT
MaCCaCHHHHT KHUHK OVJHiiIM, aillHH ycyada KYN K aMuHIuKIa-
puHu  Koniab6 keraad. DBynap amMuakHu GemHoadTaneuH
OpKaJiu THTPJIAHTaH/[1a KBHBAJIEHT HYKTaAa TYJHK THTDJaH-
MAacC/JHru, THTpJall ‘BaKTHAAa AaMMHAaKHHUHI YUYBUAHJHIH,
xasoaah COq Hu 10THW Ba X. K. Jap. ’

10.4.5. CnupraapHu aHuKaaWw

Cnupr Ba KynruHa opraHuk GupuKMaJsap KHCJIOTa-acoCaH
THTPJAWHKHHT  aJMalITHPHID yCyJad OyHHUa AHUKJIAHHILY
MyMmkuH. Cnupt KOHaHnasu3naa HamyHara Mab/ ym xaxmia-
I'H NUPHAHH €KH GOLIKa MOC KeJadWraH 3pHTYBUMAATH CHPKA
anruapun (CH3CO),O kywunanu. Cnupt Ba aHTHAPHA
ypTacuaa peakuusi xyna Te3 iyHanafu:

© (CH3C0) 20+ ROH = CH;3;COOR + CH3COOH

t
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Peakuusa TyraraufaH keiiH, 3puTMana KoJraH aHTHIPHIHH
KHCJIOTara aiaHTHPHIL YYyH CYB KYUIHJAH:

(CH3C0),0+4 H,0=2CH;COOH

Ba Xap HKKH peakuusi Maxcysoru 6yiaran CHsCOOH uu
NaOH 6unau TuTps1a6 cupka KHCJAOTAHHHT yMYyMHil MHKlIOpH
aHUKJaHalH.

XyAnH 1yHYa CHPKa aHTHAPHA HAMYHACH CYBa 3PUTHJA-
AH Ba XOCHJA OYJraH CHpKa KHCJI0TA MHKAODHHM KaWTajaH
anukJsanaad. CHpKa aHruapua cnupt 6uiaH GUpUKKaHaa Gup
MOJIEKYJla aHruapuafaH 6up MoJeKyjda KHCJA0TAa XOCHA
Gyaanm, NeKHH CyBaa 3PUTHATAHAA 3CA UKKH MOJIEKYJa CHPKa
KHeaoTa Xocusn 6ysaanu. Tutpaauira capgaaHrai dIIKop
XaXMUHUHT GAPKH CIIMPT MacCaCHHK XHCOBaLl HMKOHHSITHHHU
6epaau, sibhn m (ROH)= C(MOHI)O:)ZQ MUY (ROH), O6ys-
na, V| — aHruApul cyBaa 3puUTHIHO cniupT GUlaH GHPHKHLIN-
JaH XOCHJ 6yaraH KucjaoraHu Tutpaatura capgaanradn NaOH
XaXMH, V- aHrHApHA CyBAa 3pdlIMAaH Xocua O6yarau
KuCIOTaHu THTpJaal yuyH capdaanran NaOH xaxmu.

10.4.6. CyBcu3 myxuTaa THTpaaul

CyBcu3 MyXUT Ba apajall 3puTyBUMAapa THTPJall CyBJH
sputMana 6axapub 6yaMaliAnral aHaJHTHK aHHKJ/aurapra
umkonustT Gepaan. Cyscu3 spurTyBunjap épaamuaa CyBAa
pHMANAHIaH €KH MNapuajaHaaural OUPHKMaJdPHH, XaMmia
Kyjla Ky Mypakkab apanatiMajaphiu y3apo axpaTMaii Ba
CyBla AYyla XaM KyuCH3 KHCJAOTa €KM acoC XOCCaHH HaMOEH
3TYBYH Ba X. K. ()H[)HKMdJIdeH THUTPJIALL Ba YJdPHH aHHKJALI

MYMKHH.

Kynuniuk cyBcH3 3puTyBUNJIapaa THTPAALl 5TPH UH3HKHH
XHCOOM Al XYAAH LIYHAAH CYBAH 3pUTManapra nucbatat aHua
mypakka6aup. By spuran moaaa HoH Ky(dTH XoCHA GYauliM,
YHH TYJIUK AUCCOUUANIMACAHTH Ba X. K. Jap 6uaH TylUyHTH-
puiaau. Kynunua 6ynnai )apaénnapra MHK/OPUH XKHXATLaH
TYIDYHTHPHIL Gepuamaiiau. TuTpaall 3rpH UH3HFUHH KYPHHH-
W TaxMHHAH CYBJAM 3PUTMa THTpJauUl 3TPH YHBHFHHHHT
YMyMHE KypuHuiuy Kabu 6yaanu. CyBcH3 3puTyBUHJapLa
3KBHBAJIeHT HyKTa XaM paHriu uHaukatop éku pH — merp
opkaJiu. ronuaaau. Anbarra, HHAMKATOPHH YTHUI OpPAJHFH Ba
CYBCH3 3PMTYBUM[A YHUHI PaHTU CyBJM 3pUTMaJiapra Huc6Garan
y3rapuiiH MyMKHH. AMMO HHAMKATOP TabCHP 3THLI MeXa-
HH3MH ¥3 KyunHu cakJab kosaanu. CyBCH3 3pUTYBUHJIADAE XaM

265

www.ziyouz.com kutubxonasi



CYyBJIH 3pHTMaJjapAa HIJaTWHIaJural WHAMKaTOpaap-(peHos-
({TanenH, MeTUIopaHXK Ba GolilKajap, XamMAa KeHI MHKécda
pH—mMetpaap, aiinukca apanamwhany ananu3uaa »kKyia Kym
KVJanaHunaau.

Cyacus aputyBuMaapaa KuciaoranapHu tHTpaaw. Kyusu
MHHEPAJ KMCJaoTajap 4yMoJH, CHPKa Ba 60lIKa KHCJIOTaJH
MYyXHTAa THTpJaHadH. KyucH3 Kuc/aoTasapHH THTpJall Y4YyH
NPOTOH OJIyBUM XOCCara Ba yHua Katra 6yJamaral aBTonporo-
JIU3 KOHCTaHTa Xxoccara 3ra OyJaraH 3puTyBuYdIap Tanab
KHJIHHAAH. DPUTYBUHHH AHIIEKTPHK YTKA3yBUAHJIHWIHHH aHua
IOKOpH  Oyauniny  Xam Makcaara MyBodukaup. DByuaaii
3PUTYBYH/IAD, MacaJjlaH, STHJIeHAHAMHH, NHPUAHH, AWMe-
Tuadapmamul, aueToH Ba Gowkanap xucobaaHaau. Byunai
3pUTyBYHaapAa KapOGoOH KucaoTanap, QeHonm Ba yJaapHH
apaJjaluMaJiapd aHHKJaHaaH. SIHa MeTaHoJ, 3TaHOJ Ba 60oLIKa
CNUPTA4APHH aHHKJAaWAa fiXIIH HaTHXKaJjgap OJAHHA/H.

Kucsoranapun aHnKaauijga aHopraiuk Ba OpraHHK acoc-
Jap, allerartiaap, CIHPTHHHT HUIIKOPHH MeTasaa O6ujaH 6u-
PHKMaJslapu, aMHHJap Ba X. K. TATPAHT cudaThaa KyJiaHaau.
CyBcH3 spuTMasiapaa 3HT Kyuwin acocjap cugaTtiiaa TYpTaam-
4y aMMOHHIJIM acocsiap, AbHH TeTPaMeTHJ, TeTpasTuJ, TeTpa-
6yTHNaMMOHHH Ba YyJapHHHT XOCHJAJapHHH THAPOKCHIAJIH
6upukManapu xucobiaHanH.

Kucaoranapuu anukgawaa OpoMTHMON KYK, [HKPHH
KHcjoTa, ¢eHon Kusua, denondranenH Ba 6ouwkaJnaap
HHIMKATOp XHCOOJaHaldH.

CyBcu3 3puTMaja KHCJAOTaHM THTpJaluga coaup 6yaanu-
raH MyBO3aHaT XapaKTepuHH KyHuaarun cxema KypcaTald,
6ynna HA kucaorauu 3t cnupruaa TuTpaalr (6eH304-
MeTaHOJ 3pUTMacullari), s’bHU TeTPasTHIaMMOHHUH THAPOKCH-
A GepuiraH.

HA 4 C,HsOH = C,H;OHs +A*
(C2Hs) sNOH == (CgHs) N+ 4 OH~
C;HsOH& + OH™ = C3;H;0H 4 H,O
(C2H5)4N+ + A~ = (CsHs5):NA

HA+ (C2Hs){NOH = (C,Hs) {NA+H,0

lynnait kKuaub, cyBcu3 s3puTMazaH MOHO Ba JAHKapOOH
KHCJIOTaJlap Ba yJapHUHI aHTHAPHAJADH, XJOPaHTHAPHAJAAP,
aHOpraHHK KHCJOoTanap, XxaMaa Kyucu3 KHc/oTa Xoccacura sra
6yaran GupUKMasap THTPJAAHKHIIA MyMKHH.

Opranuk acoc Tys/JapH, MacajaH, COHPT, alleTOH, 3TH-
JEeHIHAMHH, CUDKa aHTUIPHI Ba 6Up KaTop 6OLIKA 3PHTYBUYH-
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’

Jlap MYXMTHAAru Xap XuJad aMHHJAap KHCJI0Ta XOCCACHHH
HamoéH 3Taan. Uy cababau ynapHu XaMm TypJau acocaap
6unaH TUTDJAUl MYMKHH.

- CyBcH3 apuTyBuYMJapaa acocjaapuu TuTpaamw. Kyucus
KHCIOTaNapHH aHHUKJ/JAOBYH CYBCH3 3PHTYBUHJAP TPOTOHO-
JOHOPJIMK XyCyCHATTa 3ra OyjuiuM Ba yHJYa KaTta Gyamarad
aBTOIPOTOJNH3 KOHCTaHTara 3ra Oyuauuin kKepak. Kyucus
acoc/IapHM THTpJALLAA KYNHHUA CUPKA KHCJI0Ta Ba YHH CHPKA
aHruapHi Ounan apajaluMacu, To3a CUPKA aHTHAPHL, YYMOJIH
KHCIOTAa CHPKa apaJjaliMacHja Xamja HUTPOMETaH, CHPKa
aHrMAPHA, Ba [JHOKCAH OW/1daH aLeTOH, MEeTHJ3THJKETOH
Ba 6OUIKA KeTOHJap, MeTHJ, 3THJ, NPOHHJ Ba GolIKa CHHPT-
Jap, ANMETHICYIbLHOKCHA Ba X.K. apatalliMaliapy HlujaaTuiaa-
ay. Apanam 3puTyBUHIADAAH, XKyMJalaH AHOKEAH — XJOPO-
bopMm, IHoKCaH — CHPKa KHC/0TAa — HUTPOMETaH Ba XOKa3o0-
Jap KeHr Mukécaa KYJIaHWIMOKAA.

AcocniapHH aHUKJAlWIAa, CYBCH3 3IPHTMalda 3HI Ky4yJH
KHCJOTaNapaad Gupu XJopaT KUCJA0Ta, XJA0pHJ K-Ta, aJlK1i-Ba
apuicyindorucaoranap (n- TOAyoJaCy/Ib(POKHCAOTA, MeTaH-
cyabokucaoTa Ba 6.) Xam/Ja HUTPAT, CyabdaT, NHKPHH Ba
6ab3u Gup O0lIKa KUCI0Talap KYyNUHUAa TUTPAHT XucobJaHa-
AH.

Acocnapuu tutpaawsa 6pomdaHon KYK, MeTH] CapHFH,
Hurpoderos, vumoa-prasedd Ba OolUIKA HHAHKATOpPJAADP 3HT
Kyn KyJajaauuaain.

CyBcu3 3pHTMajiapia aHOpPraHHK acociap Ba KYNUHIHK
acoC X0ocCcaJu OpraHuk OGHPUKMaaap, KYMJaldaH, apoOMATHK,
anudaTHK Ba TreTEepPOIUKIHK aMHH, AWAMHH Ba YJAapHHHT
XOCHJIaJapH, aMul, HMHA, aMHHOOKCHI, aMHHOKHCJOTA,
tdochunnap, hochonookeuanap, BATAMUHAAD, aHTHOHOTHK Ba
Goulka (apMaleBTHK npenapaT MHKLOpJapy aHWKJAHHLIH
MYMKHH. AcocjapHd THTpJall JaBpHAAa 3pHTHJraH 3appaua
6uian 3PUTYBYM Ba peaklUsi MaxcCy/oTaapdH opacuaa Oup
HeuTa MyBo3aHaT ByXKyara Kenaau. Macaaau, amnn RNHaunu
CYBCH3 CUPKa KHCJOTAHHHT CHPKA KUCJOTAJH 3puTMacH OGnilaH

_ XJOPJIH KHCJIO0TaHH THTPJALLAa, KYHKaary peakiius 6opanu:

RNH;+ CH3;COOH == RNH;* + CH3COOQ -
HCIO, + CH3COOH == CH3COOH, " + ClO4
RNH;* 4 ClOs ™ = RNH,-HCIO,
CH3;COOH# +CH;3COO™ = 2CH;COOH

RNH;+ HCIO4 == RNH2- HCIO,
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CyBcH3 cHMPKa KHCIOT4J M MYXHTA@Z KyuCH3 acocJapaaH
MOYeBHHA Ba THOMOUeBHHa, OHPJaMuM, HKKHJIaMuH Ba
y4laMuyH aMWHJADHH THTpJaml Xamla KynruHa Ooulika
AHAJMTHK MacaJjlajJapHH XaJ KWJIHI MyMKHH 3KaH.

AHopraHuK KHCJIOTA Ty3JapUAaH XJ0pH, GPOMHI, HUTPAT,
CyJb¢ar Ba GoliKasap CyBCH3 CHPKA KHCJIOTa14 acoC X0CCaHH
HaMO€H 3Tagu. AMMo yJaapHd GeBocuTa THTpJlall aHYa
KHIAHHYMIKMK Tyraupaau. Bywaail xoanapaa cumo6 auerart
TA'bCHP 3ITTUPHG, yNapHH TerHullM MeTasls alleTaTaapHra
AUJTaHTHPHAATH.

2MA + Hg (CH3C00),=2CH;COOM + HgA,

¥uu 3ca cupka kuciaorapa HCIOssputmacu Guan oconruna
THTpJaHalH.

10.5. Ycyanu ymymuit 6axonaw

Kucnora-acocau THTPpJAAW IOKOPH Ce3IrupJuru 6unau
XapakrtepJiaHaaH. YHU 3Hr OMNHIA aHHKJALIJAArK XaTOJHK
0,1 ... 0,2% uu tawkua srapgu. Muuu sputmanap 6Gapka-
popanp. DKBHUBAJIEHT HYKTaHH TonHiaa Xxap xua pH — metp
HHAMKaTopJaap TynaaMu 6Yaub, Typinua (PH3MKO-KHMEBHH
aHaJM3 ycyJjiapu XKymJjajaaH, NMOTEHUHOMETDHK, KOHAYKTO-
MeTPHK, TePMOMETPHK Ba Gollka ycyanaap tonuarald. Kuciaora-
4COC/IH THTPJAlll Yerapacu »yaa Xxam kKenr. CyBCU3 MyXuTaa
KHCJ0Ta-acoC/aH TUTpJall MHTEHCHB paBHlIAa yCMOKlIa.

? Casoaanap

1. Kyi#una canab yTuaran tutpaauiga Kaicu Gupu SKBHBAIEHT HYKTara
Tyrpu kenaan, pH=7, pH< 7, pH+7: a) HNO;+NaOH;6) HCOOH Na-
OH; 8) HJOs+NaOH; r) CHsCH;COOH+KOH; a) NH;+HCL
e) KOH -+ HCIL;- %) HoNCgH,SO3;H+NaOH; 3) CgHsNHy+ HCH
n) CoHsN+4+HCIL; k) CoHsNHe: 4+ HClu) KCN+HCI; M) Na,COs+ HCL;

2. Kanaa#t ¢aktop €k xapaKTepucTHKafap (AHCCOLUMIAHULI KOHCTAHTA-
CH, XapopaT, 3DHTMa KOHUEHTDAUMACH, THTPJAHYBUYH 3DHTMa XaXMH,
TUTpAall Te3JHIH) TabCHP KHJIAAH: a) SKBHBAJEHT HYKTa XOJM4THTA,
6) TuTpAall cakpama KaTTaJMrd Ba XojaTura?

3. KaHnait xosnna (MKKMTAacu TAaKKOCJAAHCA) TUTPAAll CAKPAMACH KaTTa
6ysnaan: a) 0,0M NH3;+40,IM HCI sa 0,1 M NaOH+40,1 M HCI;
6) 0,1l M CH;COOH+0,IM NaOH Ba 0,1 M HCI40,1 M NaOH;
B) 0,1 M HF40,1M NaOH sa 0,1 M HJO;+40,1 M NaOH?

4. Kyituaars TuTpaawira KalcH HHAHKaTopaap (MeTuaopanx, deHondra-
Auen, aakmyc) TyFpu keaanu: a) CeHsCOOH 4+ NaOH;6) HCOOH 4 NaOH;
8) HNO;4NaOH;r) NH3+ HC}a) CH3NH;+HCl;e) CeHsNHy+4HCI
%) NayCOy+HCl;3) Na,CO;+42HClu) KCN+HCl k) NagPO,+4HCI,
a1} NazPOy+2HCI?

5. Kyfinaarn turpaawra Kaicu uHMKatop sipaian: a) 0,1 M K:HPO,+
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40,1 M HCL 6) 0,1 M KH;PO,+0,1 M KOH?

6. Turpaawaapin MeTuaopanxk Ba denondraned 6unan onub Gopuica,
Kaiict HHAMKATOPJAH XaTOJHKHM Xuco6ra oamm kepak: a) HCI4NaOH;
6) CH3;COOH+NaOH;s) NH3;+HCIl;r) NayCOs;+ HCI?

7. Ky#inaarn kucnotanapaan: kai Onpunu: HeCOs, HyCit, HaPO,,
«H,P,O; Gupaamuu, dKKujIaMud, yuaaMud, TYpTIaMuu KuAu6G THTpaAL
MyMkuH. XaToauk 1% nau opTmacuH.

8. Kyitugarn ycyanapra acocaanu6 HzPOs HuHT 3kBUBaseHT Moasip
MACCaCHHHM aHUKJAHT: a) aMMoHHi MoaubGaodocdar xonga 4yKTHPHO YHH
spuTuaca Ba tutpaatca; 6) HzPO,nu CaCly miutupoknaa tutpaanca?

9. KoHPO, nu unngukatop metuaopanx wuwrupokupa HCI Gunan
turpaanan. HCltutpunu xucobaaw dopmynacusu é3uur.

10. Huwkop NaOH uun H3PO, Guaan ¢eHondranens HINTHPOKHAA
rurpaanan. Xnopua kucaorain HsPOg6§iuua Turpunu xncobaaw gpopmya-
CHHU E3HHT.

11. ®octar kucaora HPOsuu NaOH6unau tutpaawaa xocun 6yaysuu
6ydep 3puTMa KOMMOHEHTAAPHHH KYPCATHHI:

a) MeTuaopalx 6uaau;

6) ¢deHoadranenH Gunan,;

12. Kyiinnarn Moananap ysapo 6upra Kejca, yJapHH MHKIOPH Kahaai
aHWKJaHaau?

a) KyCO3ysa KHCO;;8) H3POysa Ca(H:POy4)2;n) H3POsBa HeSO4:
6) NaOHsa NaCOs:r) H;PO,sa HCI:

Xucobnaws GopMyNacHHU KeJITHPHHT.

13. dpurmana wkyiuaarn mogaasap NaOH, NayCOj;anapaan 6Gupu ékn
apaidaiuma NaOH -+ NayCO;, NaHCO;+4Na;CO; napaan 6upu 6yaca,
Xamaa yuu Gdenongrannen (¢d-d) Ba meTnaopanx (M.0) uwrupokusa HCI
6MJIaH KeTMa-KeT THTPJAanad. Arap capgalraH KHCAOTa XaXMu KyHAHAAruHu
TAILKKJ 3TCa KaiCH Molla KM apajgaluMa THTpJaHaln?

Bapuaur |1 )23 | 45|67 [8]9]|10]11]12]13

V(HCl/¢-d) {10 7 18|13 —{20]| 9 |10 —|25(23]18[10
M
V(HCl/mo)mn| 1015 6 (1 |16 | —| 9 [23[15]| 8 |7 |— |22

14. Kyifinnarn wmoaaa MUKLOpJAApHHM aHdKaawaa OGeBocuTa €xH
61/1BOCHTA KHC/IOTA ACOCAN yCYNIapHH Kail 6upuaat ¢oitaananunann: KCN,
NH.CI, NHj, NayCO3, CaCO; kynnananuran THTPAHTHH KYPCaTHHE.

15. Peakuns apaaurMacuian 3KCTPaKuus ilyan Gunan oauHran gochop
kucaora tapkubuaa Hi3POssa HeSO,éku H3PO(sa Ca(H:POu)2aap Gop.
Arap HKKH aJMKBOT KHCM TerHWLIH dedoadTatenn (d-d) Ba METHAOPAHNK
(m-0) wuwrtupoknaa NaOH 6uaan TuTpaadraniaa KyfAuaard Xaxmia
capdiaHran 6yaca:

Baprant 1 2 3 4
V(NaOH/m. o)mn 20,12 13,00 11,20 15,80
V(NaOH/¢-¢) ma 32,01 27,80 23,60 24,40
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ApanauiMa TapkuGHHH TOMHHI?

16. Turpaaw 3rpy YH3UFUHY TY3WHT B3 HUHAHKATOP TaHJ aH!:

16. TUTpA ALl 3TPH YH3HFHUHHE TY3HHT Ba HHAHKATOD TaHJIaHT:

AHHKJIAaHYBUH
MOJULA

Ba- AHHKJaHYBUH Ba-

pH- yB Turpanr |pm-
Monaa

aHT aur

Turpart

0,1 » HCOOH }0,2 M KOH 9 10,1 M NH,CI 0,1 M NaOH
2 103 M CgHgCOA 10 (0,2 M CH;COO

oH 0,3 M NaOH Na 0,2 M HCl
3 11 {0,1 M NH,CH,
0,1 M HF 0,1 M NaOH COONa 0,1 M HCI

4 (0, MCH;NH, |01 MHC! |12 0,2M Nay,CO; 0,2 M HCI
0,3 M C,HgNH, [03MHCI |13 |0, M K,HPO, [0,1 M HCI
6 (0,1 M HoNCH, 14 {0,1 M NagH,

CH,OH 0,1 M HCI 3/TA 0,1 M NaOH

0,2 M (C,Hg),NH|0,2 M HCI 15 [0,1 M H, TeO3 0,1 M NaOH

8 [0,2M KCN 0,2 M HCI 16 10,1 M H3PO, 0,1 M NaOH
A Macaaaaap

1. Tapku6buna 90% CaO sa 10% 6Gerapad apanaiumMa
TYTraH CYHIAMDHJAMAraH oOXakHH Heftpadanaw yuydn CaO
6yéinua turp 0,009000 ran ma 20,00 HClcapdaanrau 6yica
KaH4ya TOPTHM OXaKTOoll OJMill Kepak?

Bepuaran xaxman kucaora Guanan 6upukkan CaO Maccacuun xucobaai-
MH3:

m; =T (HClY Ca0O)V(HCl)
Cyuanpuamaran oxak maccack sca:

m, - 100
90

Mg=

T(HCY Ca0Q)V(HCI)-100 _ 0,009000-20,00-100
90 - 90 B

02r.

*  Tutp r/mMa na ubonanananm.

270

www.ziyouz.com kutubxonasi



2. Toptumu 0,4000 r HaTpuii Ba kaauii KapboHatiaH
ubopar apanauwimanu Tutpaawra 22,00 ma. 0,3000 M HCI
cappaanaad. NayCOs; Ba KoCOs; apanammMacuHn ymymui
Macca yayuiniu (%) XucoGJaHr.

Arap W— apanawmagarn Na,CO; (%) uunr macca yaywmu 6yaca,
y xoaaa toprumiard NaCO; sa KoCOs; momgnaHu 3KBUBajeHT MUKIODPH
Ky#uaardira teir 6ynann:

m, W mg, (100 —w)

1 ) cM 1
n (/2 NaxCOs) = ooy N c0y) 52 (/2 KeCO) = o R ca,)

3KBHUBAJIEHT HYyKTala

n('/2Na:CO3) +n(!/2 K2COs3) =n (HCI)

¢ (HCl) Ve,

1000
Byaaphu ymyMmaawrtupusica:

6ynaa, n (HCI) — Tutpaauira cappaanran HCl mukaops.

0,4000(100—w)  22,00-0,3000 _.

0.4000-w_ 6ynann.

100-52,994 ' 100.69,103 1000

Con kuiiMaTaapn Kyiuiaca:

0,4000- w + 0,4000 (100 — w) 22,00-0,3000
100-52,994 100-69,103 1000 ’

w=46,12% Na,COj;; 100 —46,12=>53,88% K.COs 6ynaan.

3. AMMOHHII XJIOpHUA TOPTHMH OPTHKYA HIIKOp O6ujan
viwianau. Axpanaran ammuak 50,009 ma. 0,5120 M HClra
IWUMIKPHALH Ba 3puTMa 250,00 MJj.ra CylonTUPUILH. DpUTMa-
Aan 50,00 ma oau6 Tutpaanravaa 23,73 ma 0,060 M KOH
(K**=0,9740) capdaanan. )

AmmoHnuil xjopua Tapkubusary NHj oFupanrnin xucobaanr.
Kucrotanuur nacraabku spurmacunarn HCl unnur Mmoama mukiaopw,

ol ¢ (HCl) - V(HC})
'_ 1000

HU TAalUKHWJ 3TaAH.

Akluu sputmanu 250,0 Ma (V) CyONTHPW/ITaHHM XucoGra onrau
XoJAa, aHain3 ydyH onunrad xaxxmaard HCI mukaopuun tonamus:

¢ (HCl) - V(HCI)  Vamuxs

n
! 1000 Viruym

Byuaa V., — TuTpaawra oauuran cywoarupuaran HCl xaxwmu, oprukya
HCl wu tutpaawra ny mons KOH capdaauau, y xonaa:
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¢ (KOH) - KV (KOH)

= 6y .
9 1000 ynaau

Y BaKTAa aJMKBOT KHCMAArH aMMHaK MHKIOPH ny—ng==n3 OYaaau.

ByHlIaH:

V. 1% .
m(N}u):(C(HC” V. (HCl) Vauke ¢ (KOH).-KV(KOH) )

1000 V guym 1000

\%
Y™ M (NH;)

aJIHKB
CoH Kuitmataapu Kyiiuica:

(0,5120-50,00(250 —0,05-0,9740 - 23,73) .
1000

-17,03=0,3375r.

m (NHs) =

) 250,0
50,00

4. Auugauru +0,19% 6unan 0,02 M NaOHuu 0,02 M HCI
Ou/aH HHIMKATOP HIUTHPOKMAA TUTPJall MyMKHHMH? a) (e-
Hoadranued (pT=9,0); 6) merunopanx (pT==4,0)?

a) DkeuBanenT nykta pH=7 na Byxyara kenaau. Penondranuen 6unan
(pH=9,0) TuTpaam oxupuia 3puTMaRa THTPAAHMAH KOATaH KyUJH HUIKOP
OH™ xaToanknn keaTupanu:

— 10~ 14HPTy _o—l4+0To
OH ™~ —xaronnk— 2 1oo=——10 Vi 100:
CV| CV|
_ — 107 4+99y, —107° o
OH~™ —xaTtoank= 5,02 < 100= 02 < 100=—0,1%

XaToauk aHua KHUMK, OMHOGAp#H aliHu TUTPAAll ydyH GeHoadTannen
APOKAU XUCcoBraHAAHU.

6) Turpnawnu Metuaopakxk Guian Oaxkapuiaca, 3puTMaza 6upo3
OpPTHKYA MHUKAOpAArd Kydau kucsiora (pH=4,0) Koaranna peakiins oxupura
etanu, s HT — xatoaunk Ky3aTuaaau («+>» 6eiru 6unan 6ynain, YyHKH
3pHTMA YTa THTPJAAHAOH):

10-t2v, .
HY — = 100=19Y
XaTOJHK 0,02V, %

Xaroauk karra 6yaranu yuyH adHW THTpaawila MeTHJAOPaHX TaBCus
ITHAMAaRIH.

5. )KanBanjaru mabaymoraap 6yiinua KOHLeHTpaLMsIHH KalTa Xucol-
JaHr.
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DpurMa-
HHHT MO-
Ba- asp Ba- DpHTMa THTDH-
pH- Bepunran | o eqr. | PH- Bepunran HH XHCOGJIaHT
aHT aHT
panuscu
XHCO6-H
1. NaOH 8. 1
T(NaOH%0= C(§H2$04)= T(HySO,/Ca0)
==0,0040 0,09812
2. |THCYKOH)= | Hct | 9. |T(HCH =
=0,01353 =0,03798 T(HCY/K;0)
3. |T(NaOH/ NaOH | 10. _
Ca0)= T(HSOUKOH=131,50,)
=0,002914 !
. NaOH 11. {T(NaOH
4 T(NaOH/SO3)=| ¢ H(Cl)= / T(NaOH)
=0,02174 =0,003645
5. NaOH |12 | Ly oo
T(NaOH)= 2 T(HoSOy)
=0,003992 =0,01
- K=0,9123
6. |T(HCI/K,0)= | HCl | 13. |T(H,80,) =
=0,004615 =0,004852 T(Hz504/C20)
7. NaOH | 14. 1
C(<H,SO,) = |T(H,SO
T(NaOH/SO3)= (5H2504) Tgﬂisoi}
=0,004087 =0,1 NaOH)
K=0,9808
XKasob: 0;1005 m/n; 2) 0,2412 m/a; 3) 0,1039 m/n; 4) 0,5431 wm/x;

1)

5) 0,09981 m/a; 6) 0,09798 m/a; 7) 0,1021 M/a; 8) 0,002751 r/ma;
9) 0,04906 r/ma; 10) 0,004932 r/ma; 11) 0,003999 r/ma;
12) 0,0004474 r/mu1; 13) 0,002774 r/ma; 14) T (H2SO4) =0,004810r/ma;
T(H2S04) =0,003923 r/ma1. .

6. 500,0 ms1 spuTMana 2,658 r Na,COs6yaanu. Xucobaanr: T(NayCOs),
T(NaCOy HCI) Ba ¢ (NasCO;) afinu sput™a Heiirpaananranga: a) COpra-
ua; 6) NaHCOsraua 6yaanu. )Kaso6: T(NaxCOs) = 0,005316 M; a) 0,1003H,
faxﬂ(ﬁ)él/SQQ,QT(NaQCO(}/ HCI1) =0,003658; 6) 0,05016 M; T(Na;COy HCl) =

7. HCl uu 0,1925 M; 550,0 ma sputmacura Ttutpu 0,02370 6yuarau
50,00 ma. HCl kywuaan. Xocua KHAMHPAH 3PHTMAHHHT MOJSID KOHLEHTpPA-
UHACH Ba THUTPuHHU Xucobaaur: Jaso6: 0,2307 M; 0,008412 r/ma.

8. CaO 6yiuya tutpu 0,08400, 500,0 ma HCI pan turpu CaO 6yiinua
0,09000 11 sputMa xocna kyauu yuys 4,000 M HClaan KaHua xa)M Ky
Kepak? Jasob: 135 mu.

9.1,0 10,1 M sputma Taitépaau yuyH KaHua xaxm HCl §=1,19 r/em®)
Kepak O6Ysanu? JKaso6: 8,0 ma.
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10. Tapku6una NaOHpan 6omka 4,00% Na,COsBa 8,00% H:O6yaran
8,50 r TopTum HaTpuil ruapokcuanan 1,0 /1 sput™a taiépaannu. Arap Na,CO;
#n HyCOj; raua seiitpannanran 6yJca, XOCH/ KMJAMHFZH 3PHTMaHH MOJSD
3KBHBAJIEHT KOHUEHTPAUHACHHH aHuKJAaHr. Kaso6: 0,1934 u ({, ,=1/2).

It. Arap 0,4217 r 6ypanu TuTpaawra 17,50 Ma Xxjaopua Kuciora
capdaanran 6yaca, HCluu Monsp KoHUeHTPaUVMACH Ba THTPHHN XHCOGJaHT.
Xaso6: 0,1264 M; 0,004608 r/ma.

12. Monap sKkBUBaJ€HT KOHUEHTPaUUsIHU aHuKaaw yuyH 10,00 ma. H,SO,
ra myn mukaopaa Ba Clokywunnau. Uykma Ba SO, puabtpaanan, 10Buian Ba
yHu KyiHadpuaranian cyur 0,2762 r roprumra sra 6yaau. HeSOyHuur Moasip
3KBHBANEHT KOHUEHTPAUHACH Ba THTPHHH Xucobaaur. Xaseo6: 0,2367 H;
0,01161 r/ma.

13. Toprumu 0,6000 r HoCyO4+2H,0 100,0 Mn xaxMau yauos Konbana
. sputuaau. Onunrad sputmanat 20,0 Ma onn6 Tutpaanranna 18,34 ma. NaOH
cappaanan. NaOH uunr monsp koduentpauusn Ba Tutpuan HeCoO4 6VitHua
xucobaaur. JKaso6: 0,1038 M; 0,004673 r/ma. o

14. Arap cynepdocthar Tapkubusark P.Os WM  aHuKJauwaa,
18,00 ma. 0,1 M (K==0,9064) HCluu tutpaaw yuyn 19,32 ma KOH ( HsPO,
ui  KHpPOs raua Tturpaanau) capbpnanran 6ynaca, Kaduil THIPOKCHA
spurMacutuur T(KOH/ P20y uu xucobaaur. Kaso6: 0,05993 r/ma.

15. Tapku6una 92,00% NaOH pa 8,00% unanbdepent koauuk 6op
0,5341 r ukop Toptumu, 100,0 ma ya14os Konbana sputuagu. 15,00 ma NaOH
aputMacuiu tutpaaw ydyd 19,50 ma HClcapdaanran 6yaca, T(HCI) sa
T(HClY NaOH) uu xucobaanr.

Kaso6: 0,09454 M; T(HCl)=0,003447; T(HCl NaOH) =0,003781.

16. Arap 1500 ma KOH uu  Turpaawra 18,70  ma
HCI(T(HCl) =0,002864) capdnanrai 6yaca, KOH 3puTMacHHHHT Moasip
KOHUeHTPAaUHACHHH XxHeobaanr. )Kasob: 0,09792 m/a.

17. Tapku6una 1,532 r. NaOH 6yarau spurmanuur 20,00 Ma. aauksot
KHeMHHH  Tutpaawra 14,70 ma.  HCI(T(HCI) =0,003800) capdaaunan.
OpuTMa XaXKMHHH KaHuaraua CylATHpHLE Kepak. JKago6: 500,0 M.

18. Arap 20,00 Ma kucaoraxu Tutpaawra 21,12 ma 0,120 M NaOH
cappaanca, HNOsspurmanarn NoOskoHueHTpauuacuiy xucobaanr. )Xagob:
6,387 r/a.

19. 0,1337 r okcanar kucjoranu tutpaawra 22,10 ma. 0,09842 M NaOH
capdaanan. Kucaoranuur Gounianruy MaxcyAaoT Tapku6uaa Heua Modeky.a
KpHCTaan cyB GopJuruHH Xucobaaur: Xasob: 2,0.

20. Okcaaat kucsioranu turpaaura 200,00 ma. 0,1 M NaOH capdaanan.
0H2§3204-2H20 HaH KaHua TOPTHM OJHLI KepPaKJIHTHHM Xucobaaur. )Kasob:

RENE ~

21. Tapkn6uaa 20% NasCOssa nuauddepedT KoMK GYaTaH MoAlaHH
MeTHJaOpaHX épaamuaa tutpianrauia 20,00 ma 0,1 HClcapdpaanau. Moana
TOPTHMHHHK XHcobaaur. XKasob: 0,12 r.

-22. Toprumu 0,09978 r NaOH uu tarpnawra 22,00 ma 0,] M HCI
capdpaannn. Xaopua kucaora TuTpuHu NapO 6Viinua xucobaanr. JKasob:
0,003514 r/ma.

23. 2,604 r (p=1,68 r/cm®) dopoar kucnora 250,0 ma. yauoB Konbara
coauHAd. dputManan 20,00 mMa o1ub MeTUnOpaHK épaaMuia TUTPAAHTaHla
18,00 mMa NaOH cap¢paanan. NaOH Huur Monsp KoHUEHTPAUHACHHH
xucobaanr. XKaso6: 0,1000 m/a.

24. JputmaHu ¢deHoadrasneH 6Yiuua Turpaawransa 20,00 wma
0,1 M KOH capdaannu. Ananusra KH:PO,nan kaHua mMacca ondu Kepak.
XKaso6: 0,27 r.

25. ®ocoat kucaoranan 0,1182 roprum oaub, deHondradenn 6yiuya
TuTpaaHrassa 22,18 ma 0,1 M KOH (K=0,9518) capdaanau. Ilpenapataaru
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tboupdT kucaota (%) orupauruin P2Os6yitnua xucobaanr? Xaeob: 87 52%
H3PO.; 63,39% P2 5.

26. Texuuk KOH aan 3,158 r. ToptumM o04u6, TuTpaaHca 27,45 ma
(T(HCl NaOH) =0,07862) HCi capdsnanan. Hawmynaparu KOHHunr
ymyMmuit (%) Maraoputn xucobianr. )Kaso6: 95,86%

27. OJleyMHH MeTHJIOpPaHXK HWTHPOKHAA TuTpaauraiaa 49,25 wma
0,5202 M NaOH cap¢aanran. Oneymaarn SOs(%) HuHr Macca yaywnnH
xucobaaur. Kasob: 20,85%.

28. 0,1400 r kosnueaaHn éHaupuaranaa axpasras cyiaodur raz HpOzra
wumanpuaay. Peakunsga Xocusl KuJIMHTaH cy/ibdar KHCIOTaHH THTPJAIITa
24,86 ma 0,1500 M NaOH capbaanan. Konuenanaarn onTHHryrypT macca
yayuntu (%) xncobaanr. )Kasob: 42,70.

29. Ananuananysuu apanawma to3a NasCOs; Ba KyCOs ryanapuaan
n6opat. By apanawmanu 0,1000 r COzraua teiTpaanawra 22,00 ma HCI
capgnanan. Arap aparawmana Na,CO; 37,00% rtawkua s1ca, KHCJIOTaHH
MOJAsIp KOHUEeHTpauusicHiu Xucobaanr. )Kaso6: 0,07318 r/m.

30. Tapku6iaa Kanbunit Ba 6apuit kap6onat TyTtrad 0,2140 r. apanawma
Heiitpajnanranga 15,00 ma 0,2000 M HClspurmacu capdaanan. Iputmanaru
CaCOs; Ba BaCOj; apanawrmacuuunr macca (%) yJayliuHd XucoGnaaur.
aso6: 39,449 CaCOs; 60,569 BaCOs;.

31. Tapku6u Hoanuk 2,0000 r toprumun Momaa 100,0 xaxman yjauos®
KonGana 3puTHAAN. 25,00 Ma 3puTManu TuTpaawra 20,00 ma 0,4455 M HCI
capdnanan. AnanusjianyBud Moaaa tapkubura Huma kupran: KOH éku
NaOH. )Kaso6: KOH.

32. 0,325] r TexnHuk HaTtpuit ruapokcuanun 100,0 MJ. XaXMAH YAuOB
Koa6ana 3putnaau. dputmanan 25,00 ma. onnb deHondTaseH HIITHPOKHLA
turpaaHranaa 18,40 ma 0,1000 M HCl xamaa wiyHua Xa>XMJAH aJHKBOTHH
MeTHJAopaHX OuaaH TuTpJaaHranaa sca 18,80 mu kucaora capdaaHau.
Hamynanaru NaOHuuur macca yaywmnu (%) aunkaanr. Xaso6: 88,58%.

33. Tapku6n NaCOs, NaHCOspa NaCl6yaran apanauma 0,4478 r Top-
THMHHH (eHoAPTananeH opKaau Tutpaaliia 18,80 ma 0,1998 M HClsputmacu
Kepak O6yaaH. AfHH MHKAOPHH MeTWIOpalXK OHAaH THTpAaHraHAa
40,00 ma. kucnota capdaaugu. Hamynagarn NagCOszsa NaHCOsnunr macca
(%) yaywdnu xucobaaur. Xaso6: 88,91% Na,CO;; 9,000 NaHCO;.

34. 0,3251 r Texnuk uatpuit ruapokcuanu 100,0 ma xaxmau yados
Koa6ana puTHALH. IputMand 20,00 M1 MeTUIOpAHK HUITHPOKHAA TUTPAAH-
raiaa 19,20 wma. (T(HCl—O 003600) HCl capdaanau. Afinu Xaxmiau
HaMyHanaH KapGaratnaphu Tyank aykrupuin ydyn 2M BaCly xyuanau.
SputMatn Qedondrasenn 6uaan tutpaawra 18,00 ma HCI capdaanan.
Hamynagaru NapCOsunnr macca (%) yaywnnu aunxaanr. Xaso6: 2,62% .

35. 5,00 ma xaopua Ba pocoar kucdora apanawmacu 200,0 ma raua
cytoATuppaad. dputmann 20,00 MeTWIOpaHXK HUWTHPOKHAA THTPJIAHraHaa
18,20 ma 0,1012 M NaOH, aiinun xaxkman sputmanu derontpraienn Gunan
tuTpaanranaa sca 34,70 ma NaOH sputmacun capdaanaw. 1000 ma
apanaiimana Kahua macca HCl Ba H3PO4 6yarau? Xaso6: 1,26 v HCI;
32,73 r H3PO,.

36. Ananusnanysun 500 ma1 cynepdoccar sputma Hamynack 250,0 ma ra
cytoatupuasu. Iputmann 25,00 ma  MeTuiopaHK Ouian TuTpaaHralia
13,00 ma 0,1020 M KOH capdaanau. Cyurpa ¢penondranent GHIaH NyuwITh
paHrra kearyhua THTpaanranaa sca 14,80 ma KOH capdaanau. [yabnanaru
H3PO4 8a Ca(HoPOu)skonuentpauusicann xucobaanr. JKaso6: 259,88 r/a
H3PO4; 42,97 I‘/Jl Ca(l‘[3PO4)2.

37. ®ocdar kucaora cypumunu onuw yuyr 10,00 ma ananusinanysdu
namyna 500,0 Ma xaxmraua cyoatupuaai. Oausran spurmanu 25,00 ma nu
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meTHaopanX &paamuiaa tutpaaurauna 20,12 ma NaOH spurmacn (Ty,-
oty (H2S804) =0,004901), afinn xaxxman sputmann deHonprasens opkaiu
TUTpaanrania sca 32,01 ma NaOH cappaanau. HaSO48a HiPO, kucaora-
JAPHUHT KOHUeHTpauusicuhu (r/a) xucobaanr. XKasob: 80,67 r/a HsOs;
23290 r/n HiPO..

38. Xaxwmu 5,00 ma docdar kucnora cypumu 250,0 Mi.ra CyOATHPHIAH.
20,00 M1 aAMKBOT KHCMHHH MeTHopatX Gunan tutpaanranaa 11,20 ma. Na-
OH (Ty,on) =0,004014) capdaangmu.

H3P04+ NaOH =N3H2PO4+ H2O

lllytua xakMam 3pdT™Ma (bEHOJI(bTaJIEHH‘ 6uslan  THTpJAHranga sca
23,60 ma. NaOH capdaannn:

H3PO;+2NaOH =Na,HPO, + 2H,0
Ca ( H2PO4)2+2NaOH =C3HPO4+ NagHPO4+2H20

Peakuunsira onauuran HsPOsBa Ca(H:PO4)2 apunHr KoHUeHTpauusicuiu
(r/n) xucobaaur. )XKaso6: 275,36 r/a H3zPO4; 35,23 c/a1 Ca(HPO4)s

39. 2,500 r dochopau YsUT TerHwHua WiLJIAaHraHAaH CYHT C_Q/B 6unaH
250,0 ma rava cywoatupungu. Xaxmu 100,0 ma afiuu sputma H waKJa
KaTHOHUT OPKaJH YTKasuagu. IpuTMa Ba oBuaran cysB 500,0 ma xaxmin
yauoB KosaGara HWUFMALM, Gedarucura Kaaap cyB GuaaH TYaaupuank. AfiHu
spurmanat 100,00 Ma onu6 turpnaanraHaa (duanKatop 6pPOMKpe3on KVK)
12,87 ma 0,1 M NaOH (K=1,017) capopaanau:

HCI+NaOH=NaCl+ H,0,
H3p04+ NaOH= NaH2P04—{— H20

Hly xaxmpars 3spurma apanaw  MHAMKATOp OWiaH THTPJAAHTaHAa
24,85 ma. NaOll capdpaangn. Yrut tapkubugarn P2Osuunr Macca yaylinHH
(%) xncobaaur. X asob: 43,24%.

40. 1,000 r ¢ropanarur Tapkubupard ¢rop AMCTHANAUMA OuaaH
axpartunad. Yau pH=3,5 ra kearynua NaOH 6unan neifrpannangu. Cyurpa
ucenk  sputrma  KySiFs denondrasenn opkaau 9,85 ma 0,1 NaOH
(K=1,023) turpaanau:

K2SiFs+ 4NaOH == 2KF 4+ 4NaF + SiO; 4+ 2H,0

Haumyuanaru ¢roprunr macca (%) yaywnuu xucobaanr. Kaso6: 2,87%.

41. 5,00 Ma Hamoko6 HT — iaknaa KaTHOHMT KOJOHKaZaH YTKa3WIaH.
AXxpaaran CcyoKAMK Ba w0BHAraH cys 250,0 Ma yauoB Koibara HHFHILH Ba
Gearucurada cys Guian cyoarupuagd. dpurmapan 20,00 ma oau6
Tutpsaanranaa 18,46 ma 0,1 M KOH (K=0, 9612) sputmacu cappaaHin.
Hamoko6aare NaCl uunr xouuedrpauuscu (r/n) Hu xucobaaur. JKasob:
259,2 r/a.

42. NaNOjsrapku6unaru NO; ™ up ammuakkaua Kaitapuau6 40,0 ma
0,1 M HClra wumaupuaan. Optu6 kodarau kucaora 20,00 ma 0,1 M NaOH
6usiad THTpJaaHAH. AHanusra oauHran NaNQO; HHHI MaccacHHH XHCOGJaHT.
Jasob: 0,17 r. -

43. 1,000 r aMMOHHiT Ty3u M¥a MHKIOpAarH KoHueHtpaaHras NaOH
spuTMacH 6uiaH Huiauad. Axpadaran ammuaxk 50,00 ma 1,072 M HCl ra
WMMIUPHILH Ba peakLusira KupuluMmai xoirad kucaora 25,40 ma NaOH
sputmacu (T(NaOH) =0,004120) 6unan tutparanau. Hamynagarn NHsuuur
(%) macca yayuinnu xucobnaaur. )Kasob: 86,829

44. Tapkubuaa 26,05% asor 6op 1,290 r yrur 250,0 Ma xaxxMau Kon6ana
3puTHAAH. Afinn sputmagad 25,00 ma onub, yctura 4yMoJHd afdbierun
KYWwuaau Ba Xocua Gyaran kucaorauu 24,2 mi NaOH sputmacu 6unan
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TuTpJanan. Popmansaeruinu yauun tutpaatira 0,50 mn NaOHcapd 6yaau.
NaQOHHuHr MOAsp KOHUEHTPalUHACHHH aHukJaaHr. JKaso6: 0,101 1 moab/a.

45. AMMoHulI a30THHHK aHuKaaW yuyH 2,635 r 250,0 M XaxXMau Y1408
KonGana sputuain. dputmasan 2500 Ma oaub6 ycrura ¢opmanbiersi
KYuIuaam, axpairad kucaora 24,22 ma NaOH (T(NaOH) =0,003987) 6u-
JaH TUTpJaHAu. Ajoxufa Taxpuba Kuiub GopMajblerui THTPJIaHTaHAa
0,50 ma NaOHcapduaannu. ¥Yruraaru azor macca yayuinid (%) xucoGaaHr.
Xasob: 9,45%.

46. Tekwupuaaérran 100,0 ma  cysra 20,00 wMa Na,CO;
(T (NaxC0O3/Ca0) =0,0030003putmacy Kywuaau. Apanalima WBUTHILH Ba
KajlblUHH Ba Mariuii Kap6oHaT uykMacu axpatu6 oannan. Optukuya Na,COs
17,30 ma  HCI sputma (20,00 ma NaCO; 21,00 ma HCI sputmacura
9KBUBANEHT) OunaH TuTpiadid. CyBHUHI JOHMHH KATTHKAWUTHHU TOMMHT.
JKaso6: 3,766 m/a (1/2 Ca’t 4172 Mg?t).

47. 0,1234 r CaCO; un sputuwr yuyu (T ) =0,003638) au xaopua
KHCJIOTa4aH Heua XaxMm oJull kepak. ByH/1a OpTHKYA KHCJIOTaHH METHIOPaHXK
6unan Tutpaanranaa 19,50 ma T y,0m cag) =0,002910) NaOH capdaanra-
HUHH XaM xucobra oauul Kepak. Xagob: 45 ma.

48.0,1032 r Na;COsycrura 50,00 ma 0,09436 M HClkywuanu. Optukua
KHCJI0Ta MeTHI0panXk uwtupoknaa 24,80 mii 0,1 M NaOH (K=1,298) 6unan
Tutpaanan. Hamynanaru Getapad Koaauk Macca yaywuHu (%) xucobaaHr.
JKaso6: 21,40%.

49. 0,4798 r SrCO;Ba Li;CO; apanammara 40,00 ma 0,5100 M HCI
Kyunau. Oprukua kucaora 20,00 ma (Tyaom ey =0,01825) NaOH 6uaan
Metnaopanx épaamuaa tutpaanad. SrCO;Ba LiyCOjz nu macca yayumiu
(%) xucobaaur. XKaso6: 39,59% SrCOs; 60,4% Li;COs.

50. 0,1938 r KoTHHIMa XJOPUA KHCIOTAAa IPHTUILLN Ba aMMOHH#ANH Gydep
apanaliMa HIITHPOKHAA HAaTPHil ruapodocdar GuaaH MarHui YYKTHPAIIH.
Yykma 50,00 ma. (K=0,9981 M HCl ga spuruaan. IpuTMaHu MeTHIOpaHK
6yinua Teckapn Ttutpianranaa 18,00 ma (T y,ony=0,001000) NaOH
capdaanan. Koruwmagary Mg nuur macca yaywuhu (%) xucobaanr.
XKaso6: 20,0%.

51. Xaxxmn 20,00 M1 3puTMaaH KHCJAOTANH MYXHTAa Genananncyabdar
uykMacH onuHAH. UYkMa neeuk cysaa sputuaam Ba 18,45 ma, 0,1022 M NaOH
OuJlaH THTPJAHAK:

Ci2Hs (NHg)2- H:SOs+ 20H™ =CoHs (NH2) 24+ SO#~ 4-2H,0

Bounanrny sputmagard HaTpuit cyandaTHHHT KOHUEHTpauusicuiu (r/n)
anukaaur. JKaso6: 6,70 r/a.

52. 20,00 M4 NaHTaH 3PUTMACH YCTHra OPTHKYA AMMHAK KYUIHAAH.
Uykmaparn aautan ruapokena, 40,00 ma 0,1000 M HCl na sputuaas.
Kucnoranu oprukdacu 19,55 ma-0,1108 NaOH spurmacu 6unan THTpAaHAH.
OpHTManaru JaHTal KoulleHTpauuscuiu (r/a) anukaaur. Xaso6: 4,246 r/a.

53. 0,8372 r Mmaccaqu KapHanAuT TAPKUOHAATH KM AHITHKPHIIAM MHHUHT
TY3H aKAMAa 4yKTHpManM. YUYKkMa aueronpa sputwiln, yctura 50,00 ma
0,1046 M HClkywunan. Auerod #ykotuaranaan cyur, optukaa HCI 22,34ma
0,1124 M NaOH6unan turpaaunn. Kapuannut tapknbunary KCliuuur macca
yaywuuu (%) xucobaanr. By mukaopuu KoOra yTkasu6 xucobaanr. )Kasob:
24,21% KCI; 15,30% K.O.

54. Maccacn 0,1000 r NasPOs yerura 25,00 ma 0,2000 m  HpSO,
Kywniaaun. OpTHKYA KHEJIOTa METHIOPAHK HINTHPOKH/IA KAHTA THTPJAHraHAa
15,00 mr NaOHcapdaanaun. NaOHapurmacuHiuur Moasip KOHILEHTPAUHACHHH
annkaanr. Xaso6: 0,5853 m/a.

55. Maccacn 0,2000 r NasPOsra 0,1012 M HCl kymuaau. Oaunnran
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spuT™a eHosdTasedH HIUTHPOKKAa TuTpiaHradaa 25,00 ma NaOH spurma
T (Nao) =0,003400) capbnanan. Kyuuiran KHCIOTa XaXKMUHH TOMHH.
Jasob: 33,05 ma. .

56. 2,506 r to3a NazPO,.12H.0 Ba NaHPO; Ty3 apanammacunu
12,60 ma 0,2500 M HCl 6unan nnanan. Oprukua Kucjaora denoddranent
opkajau 18,50 ma 0,1500 M NaOHsputrma Gusau turpaanau. Apanawmanaru
KOMIOHEHT/IaPHHUHI Macca yayuwinHd (%) xucobaanr. JKaso6: 32,82%
NazPO,-12H,0, 6018% Na,HPO,.

57. AnaTtut ynunn 5,00 r 3ap cyBuaa KafiHaTHATaHAaH Keiiun 250,0 M
yauoB Koa6ara yTKa3WiAW Ba cyB Ounad Gedrucurada TYJAUPHJAH. YJ140B
KonGanan 5,00 Ma 3puT™Ma onn6, ammoHuH Moan6aat 6unan PORY uyktu-
puaau. YUyxma 50,00 ma 0,2000 M KOH spuTuaiu Ba opTUKYa HIIKOP
tdenoadranenn wintupokuaa 30,00 ma 0,1971 M HaSO, (L,,=1/2) 6unan
paHrcuaganrynya turpiaanan. Hamynanarn POsuunr macca yayuinuu (%)
xucobnaur. XKaso6: 12,619%.

58. 3,458 r uysH Teruwau4a vuasrangan cyur 200,0 Ma xaxMau yauos
Konbara coauuan. Jpurmanan 25,00 ma oaub dochop aMMOHMI MONHELO-
dochar xoauna uykrupuaan. Yykma 50,00 ma 0,1075 M NaOH sput™acnaa
sputuagn. OpTukua HIIKOp (eHondTalewH WIITHPOKMIA THTPJAaHraHAa
20,45 ma1 0,1 HNO; (K=0,9817) spurma capdnanaan. AHuKJIaHYBUH 4ysiH
Tapkubuiard gpochopnuur macea yayiunuu (%) xucobaaur. )Kasob: 1,05%.

59. Xaxmu 10,00 ma. aTuaaueraTHuHr cnUpTIH 3puTMacuin 100,0 ma. ra-
4ya cyraTupuagd. dputmanatn 20,00 ma oanb ycrura 40,00 ma 0,0546 M KOH
KYIIHG TecKapH COBUTTHWIM KonbGafa KaiBaTHALH:

CH3COOC;Hs+ OH ™ =CH;3;CO0™ 4 CyH;0H
OpuTMa COBUTHIAH Ba opTHKya Mwkop 12,43 ma 0,0467 M HCI 6unan
TuTpaanaAn. Anukaauysuu 100,0 ma pgactaabku spuTMajaru STHIalleTat
Maccacuuu avukaaur. Xasgob: 7,064 r.

60. Bunun aneratin cnuptau spurmacuiad 1,00 ma oau6, 15,00 ma
0,02000 M NaOH xywunau. Apanaluma KH3AHPHALH Ba COBHTHJITaHAaH
Keliun opTukya uwikop 12,85 mu 0,02000 M HClsputmacu 6usian THTPAEHAK.
dpuTMafary  BHHWAAUeTAaT  (r/Jd) MHKLOPHHH  (MONeRyasip  MaccacH
86,09) xucobnaur. )Kasob: 3,702 r/a.

61. 1,000 r 5THAeHTIMKOATa CHPKaA anbierHA KYLHAAK Ba heHoadpTasenH
6yiinua NaOHspurmacu 6unan neittpaananan. Xocua 6yaran apupuun NaOH
Gunau wosuw yuyn 25,00 ma (T y,on)=0,04020) NaOH kyunnau:

CH; -

CH2 CHz—CH2
| +20H = | | 42CH,CO0™
OCOCH; OCOCH; OH  OH

ApaJjiauiMa KaiHaTHAAK Ba COBHTH/rAHIZAR KeltHH opruKua HwKop 10,20 ma
(T(HCIl) =0,03798) HClsputma 6unan THTpaaHau. DPUTMANATH ITHICHIAK-
KOJb (()/MO."leKleﬂp Maccacu 62,07) macca yaywuan (%) xucobaanr. )Kagob:
45,03%.

62. dopmanbierun namyHacusu 5,00 spurmacd 100,0 Ma ra cywoaTH-
puiian. 5,00 Ma1 aHKBOT 0stu6 yCTUTa HaTPUil CyibHuT Ky muaau. Peakuusicu:

HCOH+4 S0~ 4+-HOH=CH,(OH)SO3~ 4+ OH ™
OH ™ — nonnapn 22,45 ma 0,1000 H (§,,="/») cyn"'b(pm KHCJIOTA 3BHTMACH
Gunan tutpnaunn. lacrnabkn sputvanard CHeO HM KoHLeHTpauuscHHH
(r/a) xucobnaur. )Kasob: 269,64 r/a. >

63. 0,4728 r GeusaJibaerui XJOPHA KHCAOTaAH TMAPOKCHAAMHH GuiaH
MILJTAHIH:
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CeH c<H NH <H
sHsCC 4+ NHzOH - HCl = CoHsC +HCI+H,0
X0 NNOH

Ba aXpaJub YMKKaH XJopua kuciaora 19,45 ma 0,25 M (K=0,9845) NaOH
Gunan THTpAAHAM. ANOXHIA XaXKMJH XJOPHA KHCIOTAaHH THAPOKCHAAMHH
Gunauw tutprawra 1,75 Ma NaOH sputmacu capdaauas. Bepuarau
MaxcyJoTaari OeHsanpaerns Macca yayuwnin (%) (M==106,13) xucobaanr.
XKasob: 97,79%.

64. Tapku6una 98% M Hurpobensannmerna Gop (M=151,13 r/m)
MaxcyJ/oTra XJOPHA KHCJAOTAMH THAPOKCHAAMHH KYIWHAAH. AXKpaaub uuKKaH
xaopui kucnotanwun 20,00 ma 0,1 M (K=1,048) NaOH 6Gunau tutpaaw
MYMKHH G¥Jca: H

CeHNO,C +NH,0H-HCI=CeHNOLC | 4HCI+HeO
o "SNOH
aHaAn3NaHyBYH MAXCYJI0OTAaH KaHua oMMl KepaKauruiy xucobaaur. )Kasob:
0,3232 r.

65. Tapkubuna 20,86% dopmanbaerns 6op 3,017 r necTHilua BoAOPOA -

nepokcui HiTHpoknaa 50,00 Mo 1,0 M NaOH (K =0,9022) 6uaan uiaanau:

HCHO+ OH ™ 4 H;0,=HCOO - 4 2H,0

Oprukuya uwkop HCI sputma (T ¢ =0,03798) Guaan rturpaaHdn.
Turpnawra Kanua xaxm HClcapqmaHnu)? /Kasob: 23,19 ma.

66. 05248 r osnokcua cMona auetoHaa 3puTHAAM Ba 50,00 ma
0,1 M (K=0,9816) HCI kywnann:

R—CH—CH,+ HCl(mya) — R—(,:H—Cﬂg
o~ OH (l:l

Opthkua kucaotawun vurpaamra 18,45 Ma (T y,op=0,004060) NaOH
3puTMacu cappaanad. CMoianard 3MOKCHA TPYNIIACHHHHT Macca YJYIHHH
(%) xucobaaur. Xaeob: 24,90%.

67. 2,5- aunurpodenon  CeHa(OH) (NO:2)2 Tapkubumarn  a3oTuu
Kbesbaane Gyiinua aHuknawia, axpaarad ammuakig 50,00 wma
02 H ([,,=1/2) HSO, ra wumanpunan. Oprtukua kucaora 20,00 ma
0,2 M NaOH 6Gunau tutpranau. A30THH aHuKAawra 2,5- AUHATPOGEHON
CeH3(OH) (NOy) 2 nan kanua macca oauw kepak? JKaso6: 0,55 r.

68. 0,8842 r Geusauuwrmpnarn ammuaxk 50,00 ma, 0,06 M H.SO,
(K=1,071) spurmacu Gop xoaGara xaigaiau. OpTHKYAa KHCAOTAHH
tutprawra 18,05 ma  (Tn,on)=0,004020) NaOH sputma capdaannu.
HamyHanarn  a3orHunr Macca  yJyllMHM Ba  aCOCHH  KOMIIOHEHT
CsHsNHCOCgHs (M=19724 r/m nunr (%) macca yayuinHu XHCOGJaHT.
XKaeob: 561%N; 78,98% CeHsNHCOCeHs.

69. Tapku6una 3% Gerapad koaguk Gop (deHondranenn) denon
METHJSTAIKETOHAH MYXHTAA TuTpaanranna 5,0 ma 0,1 M TreTpasTuiaMMOHUI
rMAPOKCHAHHHF GeH30JMeTaHON 3puTMacH capdaanan. PeHoa MaccacHHH
xucob6aaur. Xaso6: 0,04851 r.

70. 1,300 r anunnn 100,0 Mo CyBCH3 CHPKA KHCJI0TaAa SPHTHIAH. 5,00 Ma
5pUTMaHu TuTpaauwra anokcanaard 0,1 M HCIO4 capdaanan. Hamynanaru
Gerapad kosauk Macca yaywHHd (%) xucobaanr. )Kaeob: 2,67%.

71. 0,0500 r 6HokMMEBUI JUTHHH AHMeTHJIdOpPMaMHALA 3PHUTUIAH Ba
5,20 M1 0,03 M kaaui MeTunaTHu GeH30MAarH 3pHTMacH GuslaH THTPJAEHAH.
Hamyuanarn ¢enon OH-rpynnacuHunr macca yayuwinau (%) aHukaanr.
/Kaaob: 5,81%.

279

www.ziyouz.com kutubxonasi



72.0,0997 r Mmo#ira sTuacHAMaMuH KYwnaau Ba yHu 9,50 ma 0,1000 M nar-
puii MeTUNaTHUHT GeH30J1 MeTaHo. 3pHTMAcH Gunan Tutpaanau. Toprumaaru
(eHonunHr Macca yayuuHu (%) xucobaanr. XKasob: 89,68%.

73. Kaauii ruapodranar moanacuaad 100,00 ma sputma Tainépaaniu.
Apurmanan 10,00 Ma onub TuTpraHraHfa My3JaraH CHDKa KHCJAOTajard
HCIO3purmanan 10,00 ma 0,1 M (K=1,082) cappaanan. Kanua mukaopra
Kanui ruapodranart 3puTHIIl Kepak? XKasob: 2,205 r.

74. Tapku6uaa Gerapad Koaauk 6op 0,1758 r canuuus KHCJAOTAHHHT
HATPHANH TY3HHK My3JlaraH CHPKa KWCJI0Tadn MyXHTaa ThTpaaiura 9,87 ma
0,1 M (K=1,1008) HCIO, capdnanau. [Tpenaparaary acocnit MOARARHHT
(%) macca yayiuunn anukaaur. X aeo6: 98,95%.

75. TuTpaaiufa HHAHKATOP XaTONMIHHH XHCOGJAHT.

76. THTpIALUIAA HHAHKATOP XaTOJHIHHH XHCOGMAHT.

§§1—: AHH:‘::;;ZB“ Turpant I/Iﬂnuxa'n:p pT
1 |0,0MHCI 0,01 M NaOH | derondranens 9
2 0,1 M NaOH 0,1 M Cl MeTHA-KH3HA 5
3 10,1 M NaOH 0,1 M HCI Tumoadranenn 10
4 [0,2MHCI 0,2 M NaOH | MeTua-xu3uu 5
5 10,1 MHCI 0,2 M Na®OH | MeTHA-xH3HA 5
6 |0,00 M NHs 0,01 M HCI MeTunopaHx 4
7 10,01 M NH3 0,01 M HCI Tumon¢ranenn 10
8 |0, MHCOOH | 0,1 MNaOH | Metuaopanx 4
9 |0,1 MHF 0,1 M NaOH Penondranen . 9

JKasob: 0,2%: 2) 0,02%; 3) —0,2%; 4) —0,01%; 5) —0,015%;

1)
6) 2,00%; 7) —85,05%; 8) —35,90%; 9) 0,02%.

11-606
KOMMJIEKCOHOMETPHUK TUTPJIALI YCYJIJIAPH

by 606nu jpeanuwdan 0adun sputrmada KomnIeKC X0CUA
byauw peakyusrapuhu Taxpoprau Kepak (4- 606ea kapane).

.

11.1. MepKypumeTrpus

MepKypHUMeTpPHUSAHH acocHit peaKLHsICH Kyfunaard OuppKHLL
peakuusaaapmu xucobjaHaiu,
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Hg’t 42X~ =HgX, , (IL1y

6ynaa: X-Cl—, Br—, SCNBa 6ouika 6ab3u 6up HoHaap.

Kynunua mepkypumerus ycynujia HIaTHAAAMTAH HLIYK
sputma cumob (II) Hurpan Hg(NOs)e xucobaanaau, yHuHr
anuk KoHueHtpauusich NaCl uuHr TuTpsaaHradH craHaapt
spuTMacH 6yViMua aHUKJIaHAAH.

Hg?t 4 2Cl- =HgCl,

Xaop Honaapunu cumob (11) nurtpar Guaad TuTpJallAa
VHMHT  MYBO3aHaTWH  peareHT  KOHLEHTpauusaaapd  Ba
HgClonunr 6apkapopank KOHCTaHTacH GulaH aHHKJaHa/lu:

—HeCll _j7.90m 1.2
B HgCl,y [Hg2+] [Cl—]2 ’ O ( )
100,0 ma1 0,1 M NaCl sputmacunn 0,05 M Hg (NOj3)2 6unan
THTpJAAlIAA Hg?* Ba Cl— non KoHileHTpauusiapy KaHaai
y3arapuiiuiu TonaMus. XucoGaailHyd COLAANAITHPHUL yUuYH
sputMa xaxmu 100,00 ma ra Tewr y3rapmaian naeb
xucobaaimus. Apurmagaru Hg(NOs), cumo6 (I1) nutpar
NaCl kabu TyJuK AuccounanHrad ae6 XHcobaanMus.
Tutpaawnn GHPUHUM HYKTACHAA XaJH THTPAHT KYIIHJ-

maranaa, [Cl—] 0,10 moab/a Ba pCl= —Ig[ClI—-]=1,0ra
tenr. lly spurmara 10,0 ma 0,05 MHg(NOs), kyuiamus.
Turpaaw srpd uu3ury Xucobaamaa (11,1) xapaéHuHn

xucobra oauw GuiaaH verapajaHaMi3, UyUKH THTPJAll
IHAPOHTH LA 6y MyBO3aHaT yYCTYHPOK XucoGaanaau. Arap
Hg®t uon mysosanar konuentpaunscuaa V(Hg(NOs)2)=
=10,0 Ma HH «x> opKa/au Hporanacak,y xoipa HgCls Hu
MyB03aHaT KOHLEHTPAaLHsACH

0,05 -10,0 1 —
I x=0,005—x, xJaopua Houaapu s3ca [Cl-]=
=0,1 —2(0,005—x) = 0,09+ 2x nu Tawkua sTagd. Mysosa-
HaT KoulteHTpanusa ndopacuin HgCly 6apkapopank KoHc-
tauta (11.2) cura KysiMu3:

510 3 —x 13
— 50T =x 7010
P 1 (0,094 2x) %

Ba x= [Hg"t]=3,6-10""* mosb/a
Tonamu3. Xyanu wy Ay 6uaad TUTpaall 3TPH YU3HKJAPHAATH
Goilika HyKTanapuHu XxaM xucobaanaau (11.1- kKansan).
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11.1- ®adsas. 100,0ma 0,1 NaClra 0,06 M Hg(NO,), x§muaranga pHg nn

Ysrapumu
Hg(NO .
pelhoskz | qcr pCl | [HgCll | [(Hg®*] | pHe
500 | 50. 107 13 0025 [59. 10| 1223
90,0 1,0. 102 2,0 0045 |26. 10| 1058
99,0 1,0. 10° 3,0 0,04995 | 2,9. 107° 8,54
999 1,0. 10 40 0,04995 | 29. 107 6,54

DKBUBaJeHT HyKraga 3sputrmana ¢akatr HgCly Ba yhu
60CKHUMIM AHCCOHUIAHUII MaXxcyJaoriaapu 6yaanu:

[HgCl)

HgCly=HgCl* 4-CI—; = 5~% __30.10%
gCl=HgCl* +Cl75x 0 figci+] [a=] =30 10° (11.3)
HgCI* =Hg?* +-CI—;
+
Buger=—08L _55.106 (11.4)

Hg? T} [CI7]

Mysosanathu (11.3) xucobnawna x== [Cl~] = [HgCI*],
xamaa [HgCly] =0,05—x 6uaan Gearunaiimus Ba 6y

KHAMAaTHH GOCKHU/IH [AMCCOUWMAHHIL KOHCTaHTa Mdoaacura

KYAMH3: %2_"=3,0-106, 6yHpan x=1,3-10"* 6yaanu.
X

Mysosanar (11.4) nan x= [HZt]; [Cl-]=I,3-10"*4x
Ba [HgCl*] =I1,3.10~*— x Ba yun 6aprapopauk MyBO3aHaT
—4 -

_113_;1_(1_:4—-_x_=5’5. 1()6, 6yHllaH

x(1,3-107 % 4x)

x=1,8-10"7 mMosb/n 6ynanu.
Keiiunrn xywmnaauran Hg(NOs)e 6unan  Kyiuaars

peakuus coaup 6ynaanu.

HgCl,+ Hg?t =2HgCI* ~

Harnxana Hg?t noHnapu MyBo3aHaT KOHUEHTpaLusiapH
ofataaru CyloaTHpull GVimua xucobaanran 5,0-107° ra
HHcOGaTaH GupMmyH4Ya Kamasiau. AfdHu Hatuhxanaap OGyinua
Ty3uJIraH TUTpJiall 3rpy uu3ueu 11.1- pacmaa KypcaTuaras.
DKBHBaJIeHT HyKTara siKMH 30HaJa CHMOG HOHJapH
KOHLUEeHTpalHsacula KecKHH V3rapuwml Oynaérrann, sbHH
THTpJall CaKpaMacH BYXKyAra KeJaaétrauu KypHHu6 TypuGau.

KOHCTAHTacura KysMmus:
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Turpnaw cakpamacuuuur P

KaTTaJuru Xocua Oyia- 4]
raH KoMIlleKkc 6apkapop-  go}
JIMTH Ba peareHT KOH-  gof

ueHTpauuacura OOFIHK. 49
Cumo6 (II) xuopumHu 29
XocuJl O6YJHIIM 3K30Tep- B A—

MHK peakuHst OyJjranu V(Na Hy SATA), mn

YyU4yH X4POPATHH OPTHILUH

6unan HgCly nunr 6a- 11.1- pacw. 100,00 ma 0,1 M NaCl uu
PKapOpJaHK KOHCTaHTacH 0,05 M Hg(NOs)e3puTmacu OGusiai TuTpaall
Kamasiid Ba OuHoGapHH rpH HH3HFH

TUTpJIalIAa caKpaMa Yu3uFH KUuuK 6Ynanu. Cumo6Hu 6poMan
KOMIJIEKCHHH 6apKapopJ/uru XJopJu Komnaekcra HucbaraH
anya Katta (1gf .5 +=9,05; 1gB yep,=~17,33) 6yaranu yuyH,
6poM HOHJApHHH MEPKYPOMEeTPHUK ycCyJs Ou/aaH aHWKJAalaa
TUTPJAII CaKpPaMacH XJ0p HOHJapura Hucb6ataH GUpMyHuUa
Karta 6Ynanun. Xaop éku 6poM HOH KOHUEHTpaUHAJTapHHHHT
KamMaiuwH OugaH THTpJall cakpaMacH XaM KaMasiiH.
DKBHBAJEHT HYKTaHH HHAMKATOD OPKaJH aHHKJall MyMKHH.

. MepkypoMerpusi ycyad aHalMTHK KHME coxacHa KeHr
KyljaaHa OollllaHAH, allHHKCa HHIWKATop cudaTHia HATPuUM
Hutponpyccun Nag[Fe(CN)sNO] kuputuaranaas cyHr ycya-
HH aMaJiiii axaMusTH siHajla KeHrahju. MHlIHKaTOp cuM06
(I1) nonnapu GunaH KuilluH 3pyBuaH oK Maiiia KpucTaJjan
yykma Hg[Fe(CN)sNO]uu (3K=1,0-10"%) xocus Kuaaau.

Hurporipyccuatu Kywin KUCJAOTald MyXHTAA, XJ0D HOUJE-
puHHU GeBOCHTA aHWKJall UMKOHUATHra 3ra OYJHIIH YHHHT
MyxXuMm ab3annurd 6yaub Konaau.

MepkypoMeTpHuK THTpJall ycyauaa audeHnakap6o3ui Ba
Audenunkapba3onsap IOKOpM caMapaJli  MHAMKaTtopJap
XHcobnaHaau. By mopnanap kydcus kucaora XucobsaHuG,
IPHTMAaJAa 3Ca KHCJA0Ta-acoc/]H MHAHKAToOpra yxiuaul TabCup
Kypcataau. Dpurmaga AddeHuakap6o3ul  MyBO3daHATH
Kyiduaaruua 6yJanu:

ONH—N# QNH—NH Q—Nﬁ NH
\ \
/€=0 —_— L' oH /

ONH—NH O-Nﬂ— Qwﬂ -N

éxku cxema Kypunnwuaa: HIPK=/PK ~+ HT,
6ynna JPK =~ — andennnkap60o3na aHHOHH.

0+ﬁ
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Hg?*t nonnapu nelTpan éKn KMCAOTANH MyXHTAA HHIHKA-
TOp Ou/aH KYK-OHHadwwa Tycau GUPHKMA XOCHJ KHJa/H:

Hg’*2HAPK =Hg(APK), +-2H*

Opurmana AudeHnakap6o3us GulaH XaM TAXMHHaH UIyHra
yXxwau MyBo3aHaT coaup Gynaanu:

@—Nﬁ—ﬂli
AN
e
O

By unaukarop 6unan rurpaawaa sputva PH=1,5—2,0 atpo-
{puna 6yaranaa sxulm HaTuxKajlap oluHaad. bolika uHAHKa-
TopJiap — AH(peHHaKap6o3nua AHCYJAb(oHaT, @JIOPOIIIOLHH,
8- OKCHXHHOJIMHHHHT 2a306HPHKMaJ/H XOCHIa1apH XaM MabJyM
Ba X0Kaso.

Ta6uuit okap Ba ep oCTH CyBAap Xamaa TypJu KPHCTaJ
XoJJark MeTaasd XJOpHAJAap Ba KOMIO3WIUAJAap XaMia
Tapkubuia xjaop 6op GUpuKMaapaard XJopHd HOHJAPHHHHT
MHKAOPHHH MePKYpPOMETPHK YCYJla aHHKJall aMaaHil aXaMu-
ATra araaup.

AdfiHu ycyn GMOJIOTHK CYIOKJAuKAap, THOGHET HaMyHaJapu
Ba Ooiuka 6yioMaap TapkuOuHH aHalu3uia XaM MyBaddaku-
AT 6uaaH KyJaaaHuamokaa. Opranuk GUPHKMaJapHU TETHHLIH
yarapuwra yupatu6 (kucjopoana €HAHPHO €KW CYIOKJIAHTH-
pu6), yIapHUHT TapKHOHAATH XJOPHH MEPKYPHMETPHK yCyaaa
aHuKJjal MymkuH. By ycys 6unaH Typau Meransaap tapkubu-
Aaru OpoM, THOUWHaHMAJMAp Ba UHAHWAJADHH MHIMKATOp
cudpatuaa  audeHuakap6o3oH  Kyaaatr  GuiaH  aHHKJAaLI
MYMKHH.

Mepkypumerpust ycy/iu GujaH xJop Ba GPOM HOHJIAPHHH
6eBocuta aHukaauriu 0,1 9% karra 6yamaraH xaToauk GuiaH
Gaxkapujaaau. bBouika MepkypoMmeTpusi ycyauaa 3ca 6Oy
0,3.....0,5 % uu TawkKua 3TAIH.

11.2. KomnjekcoHomeTpus (XeJOTOMETPHSN)

X03upru BaKTla, rapuyaHi, TypJad XuJ I031aH OPTHK
Typ/uua Komisiekesaap 6op 6yJca xam «KOMIIEKCOHOMETPHSA»
TePMHHH OHJIaH HOMJIAHTaH E&KH «XeJaTOMeTPHS», CHPKa
KHCJOTAaHH, TuTpaaul peakuuscuaary NagHqY-2H,Ocorysna
KeHr MHKécna MabayMm 6yarad, adruaas, Tpwiod b Homau
HATPHAMM Ty3HH aHTHJCA Kepak.

dpurMada TypJau katHoHnapuu D[TA O6unan tabcupna-
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HULI peakllusl TeHr1aMacu KyHuaaruua dyHananu:

Ca’t 4 H,Y?=CaY? +2H* (11.5)
Bi*t +H,Y?=BiY~ 4+2H* (11.6)
Zn**t 4 HpY?~ =ZnY42H" (11.7)

Tenrsamanan MablyMKH, KOMIUIEKC XOCHJA OYAHLIMAA, KATHOH
3apsaaM Kaujai OyauuIMAad KaTbu Ha3ap, peakuusira 6utra
AHHOH HMIUTHPOK 3THO, MKKHTA BOAOPOJ HOHJIADH aXpajMOKIa.

Turpant OuaaH aHHMKJIaHA8TraH KaTHOH MOJISIp Macca
KBUBAJNEHTAAPH YJAPHUHT MOJSP MaccacHra TeHr.

(11.5) — (11.7) rtenrmamanapula peakuus HyHaJ Ul
napaxacu 3putma pHura 60f/1HK 3KaH. DPUTMAHH KHCIOTAJH-
Jaury aiHuKca HucbaTaH TYPFYHJAWTH 03 OYJraH KOMIJIEKC
(Ca?*, Mg’* Ba Gouwlka) yuyH ailHUKCa ce3uJap/iu: yjiapHu
dbakat MUIKOPUH MYXHMTAa THTpJaall MYMKUH. KVHIunink
KaTHOHJAAp aMMHUakK/1H 6ydep 3puTMalap HIUTHPOKHAA THTP-
gaHaad. Xyaa xam 6apkapop KOMIIEKC XOCHJ KHJAYBYH,
macaJjaHt, Fe*t kabu, Kyu1n KHCIOTAJAH MYXHTAa THTPJAAHHLIN
MYMKHH.

11.2.1. Hurun 3putmanap

KoMmiiekcanometpusina acocuit uuup sputma  NagHo
DATA- 2H,0 xucobaananu. By Ty3 To3a Xo/1a OCOHTHHA
OJMMHAAH, CYBL4 SIXWH 3PpHidH, 3puTMa Typuuu OHJaH
Oysuamaian. Oaauil wapoutaa Oy peareHtaa TaXxMHHaH
0,3 % namauk 6ynau, uy cab6abin aHUK TOPTHIATAH TOPTUM
6yitnua auuk koiuenrpaunsian A TA sputmacunn 0,3 % H20
HU xuco6ra oaraH xoana) Taiépaaw mymkud. Onataa JATA
3pHTMa THTPH PyX Ty3u GOViinua Tonunaad. Bupok rtoptu6
OJIHHTaH PyX MeTaJMHM XJOPHA KHCJAOTaAa 3puTub cTaHaapt
3pUTMa TuTpJaaiul yuyH kyanasaguran DJTA spurma Kou-
ueHtpauusicn akcapuar 0,01... 0,05 moab/s1 Ba*kamMaaH-KaM
0,1 mMoab/n 6ynanu.

11.2.2. Tutpaaw 3rpu 4H3UKAAPH

Ananusnanysun moana sputmacuiu JATA 6unan TuTp-
Jauiia BoAOPOA HOHJIAp aXKpajuliy Ba yJaapHu OoFaaul yuyl
MWKOP ¢€KH amMuakan Oydep apasnamima KYIIHJIHILHK
(11.5) (11.7) peakuus Tenrnamajapuaa KypcaTu/iras.

100,0 ma 0,010 M Ni(NOs)23purmacuiin pH=9,0 6yarau
amMMmuakau Oydep apasnamma Ba 0,2 M KOHUEHTpaUHSAIH
ammuak uuitupokuaa 0,010 moab/a koHuentpauusian ITJA
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Gunan TUTpJall 3rPH 4W3urutd  Xucobaaimu3d. Turpaalu
BaKTuaa 3putMa xaxmu 100,0 ma Ba wHon Kyunapw
y3rapmaiiau ae6 Kabysa Kuraiiuk. AHHH cucTeMa uvoHsap
MyBo3aHaTu 4 Ba 5 6yauMaa kypcaTuarad. Acocuil Tutpaani
peakuusiCH KyHujlaru cxema acocuja HyHanu, ne6 xucobaaii-
MHU3.

Ni(NHz)2* 4+ HsY>~ =NiY?~ 42N} + (n—2)NH,

Xucobaawna, NiY?~ quur maptau 6apKapopiuk KOHCTaHTa-
cuaH doiaanaHaMu3, yHIa HAKEJHWHT 1apTJ4 MyBO3aHaT
KoHueHrpauuscu Ni(ll) 6unaad  komniaekc OGorsaHMmaraH
NiY?~ uu Gapua Houaapu, Y2~ — WapTiH MyBo3aHat
KoHUeHTpalusich Y*~ 6unan GorsnanmaraH 6apua NiY?~™
3appadaJjiapH Talukua 3taau, neb6 xucobaaimus. -

NiY2~ wunr waprau 6apKapopiuK KoHcTaHTacHHH (4.23) 6yiinua
XucoGaaimu3. Apsaso, TuTpaaw wapTu Gyiiuda a-KosdguuHeHTIapHH
TONAMH3:

@ Ni(NHyp+ =1 +4,7-102-0,246,2-104(0,2)2+ 2,5+ 10°- (0,2)+
+3.0-107(0,2) *+ 1,3-10%(0,2) 5+ 10- 10%(0,2) ®=1.2- 10%;

1,04+1079 (1,0.10792

5510-'" ' 55.10-!".69-10~7

=] 4
& yHey =1+

, (1,0.10793
-
55-10''.6,9.107.2,1.1073

(1,0-107%* 99
55-107'1.6,7.1077.2,1-1073.1,0-10—2 ' CyHIPa yHHHT KHiiMaTHHH

(4.23) venrnamara Kysmu3:

| 4,2.10'8

Bl e P 18.10"2
MY 19.105.19,2

Tutpaaw 3rpu YU3MFUHKW GUPHHYK HYKTACHAA, S'bHH XaJH
TUTPAHT KYlIWaMaraHaa, HHKeJb MOHJIApH KOHLEHTPaLUsICH
1,0-1072 moab/a Ba pNi=2,00 ra teur 6y.1anu. dputmara
10,0 ma 0,010 M NayH, /ITA kyumarauaa xocun Gyarat
NiY2~ komn/eKkc KOHUEHTpaLHSCH -
0,010-10,0 3 .
——fl—()—o,b———x=l,0-10 —x ra TeHr G6yjaau., OyHaa x—
—NiY?™ 6unan GornaHMaraH JHraHa KOHUEHTPALMACH; aliHH
kommsekc NiY2~ ra GornaHMaraH HHKelb HOHJApH KOH-
uentpauusicd 0,010— (1,0-107%—x) =0,009+ x Hu TawKua
3TalH. By KoHleHTpauusiun WapTau 6apKapOPIHK KOHCTaHTa
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TeHmaMé uponacu (4.23) Ba (11.8) ra KysiMu3s:

1,00-10~%—x

— X 1,810
(9,0-107°+x)x

Yupan x=6,2-10"", apun [NE+ ) =9,0.10"3moan/a Ba
pNi=2,05 3kaHuHM TONaMH3.

Xyaau wy #ya GuaaH XxucoGjaaHraH TypJaM MHKAOPAA
KYLIKJITaH TUTPJALTra HIITHPOK 3TYBYH THTPAHT KOHLEHTpa-
UMACH KyHuAaruaapHu taiukua staau (11.2- xxaasan):

11.2- xadsax.100,0 ma 0,010 MNi(NO3), uu pH=9,08a C\;;,=0,2 MoOAbL/A
sputmara 0,010 M 3 TA x§mranna pH un §srapumn

l{}g’;‘l'{“;'{;*; (N;Y?) [Y*] [Ni2+] pNi
50,0 50. 10° | 55. 10-13 | 50. 10° 2,30
90,0 90. 10° | 50. 1012 1,0. 10° 3,00
99,0 99. 10% | 55. 10-11 1,0. 10* 4,00
999 999. 103 | 55. 10-10 1,0. 10° 5,00

SkpuBanenT HykTapa [NET Y [Y*7]=x, wy cababau

—2
1,0~102 —X_18-10"2 6yHaaH x=7,4-10"8, fI'bHH
X

pNi'=7,13 6yaanu. i
DkBuBaseHT HyKTagaH Kedun 0,1 My opTHKua KyWHJIraH
o 0,1.0,01 -
NasH,Y aiinu sputmana [Y‘]'=—ﬁ)0—=1,0-10 MOJIb /1
KOHLUEHTPAUHAHH, BYXKYAra KeATHpald. DPHUTMaLaru HUKelb
MOHJIapH KyHuaarura

-2
[Ni**]) = 1'0'510 l2=5,5-10“° moab/a éxku PpNi=
1,0:.107°-1,8-10

=9,26 tenr 6yaaau. AiiHM MabjayMmoTaap OGYyHHUYa Ty3uJ-
rai THTpJall 3rpH uu3urd 11.2- pacmMaa KeJaTHpHJTAH.
PacMaaH 3kBHBaJeHT HyKTa sKHHMAA HHKelb HOHJAPH
KOHUeHTpaLUsicH Gupaan y3rapuwu (THTpAall cakpaMmach)
KYpUHHUO TypuOad, OyHH TerdiljiM HHAHKaTOpJap OpKaJH
Genrunaus MyMKHH.

ByHpait cakpama uuM3WFM Ba yMyMaH OouiKa 3rpu
YH3UKJ AP XaM THTpJall JaBpuaa HHKeJHH LWAPTJIH HOH
konuentpauusick [Ni?T |’ uu ysrapuiuu Guian xapaxrepJa-
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/71 NN T

50 100 V(KMnl,),Ma

Ty

11.2- pacu. 100,0 ma 0,01 M Ni(NO3)ouu (pH=9) NH;+ NH.Cl nwru-
pokuaa 0,01 M NapHy3/ITA sputMacu OHaaH THTPAAW 3TPH UH3HFH

Haau. dputManarn [Ni®t ] HuHr XaKMKH# KOHUEHTPalHsICH
MCTaraH THTpJAWl 3TPH UYM3MK HYKTACHZA CaKpaMacCHHH
KYwub Xucobra 0/raH XoJaa HHKelb & nynp,pe+ KOIPOHLH-
entHH (4.20) Tenrnama Gyilnua xucobaaul MyMKHH.

[Ni2+] = N1
%Ni(NHs),

Turpnaw cakpama KaTTaJurd 3puTMana Xocua Gyarad
KOMIIEKCAPDHHHT 6aPKapOpJ/aIHK KOHCTAHTAaCH Ba peareHTIap
KoHueHTpaiuacira 6orauk. KomniekcnapHuir ymymuil 6ap-
KapopJuK camapacH Ba Kyuwumya Jurada (afiHd Xodna
aMMHAK) KOHUEHTpaUHWsiiapH WapTad 6apKapopsiuK KOH-
CTaHTacH KuHMaTu OunaH ubopanavagu. Ulaproin Gapka-
POPJIMK KOHCTAHTACH KaH4Ya KHUHK 6YJica THTpJalll caKpaMacu
XaM lyH4a KHuuK 6yaaan. apran 6apKkapop/inK KOHCTaHTa-
CH COH KHAMaTH THTpJALLAaH XOCHJ 6yaraH KOMIJIEKCHH
XaKHKH# KOHCTaHTacH, Kywumua (épaaMuu) Jaurani Ouian
XOCHJ KHJITaH TYPFYHJHK KOHCTaHTacH Ba 3putMa pH u 6unan
AHHKJaHaH.

Afinn xon1a aMMMHAK KOHUEHTpallUsiCH KaHua KaTTa Ba
aMMHaKJAW KOoMIUIeKC 6apKapopaurd iokopu 6y./ca, wWapriu
GapkapopJ/iMK KOHCTaHTa Ba THTpJall cakpamacH XaM IlyHua
KHYUK 6ynaau. MacanaH, aMMHaK KoHUeHTpauusick | Moab/a
OynraHna HHUKesNb MOHM a-KO3GhQULHEHTH KyHuaarura TeHr
6ynanu:

& ninmy= 1 +4,7-10°4+6,2-1042,5-10°43-10" 4

+1,3-10841,0-102=2,64-10°

B’ niy:- HH 1L1APTJAH 6apKapopJIHK KOHCTaHTacH )"/uia pH au
sputma (pH=9,0) na (4.23) teHrnama Gyiinua Kyhiunaarura
TeHr G6yJanu:
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4,2-10'8 8

B’ o—=———F——=8,3-10

N 964108 19,2

Apurmara | M NHsuwtupok stca THTpaall cakpaMacn aHua

KHUMK OYJaau, UYyHKH WApPTJAM TYPFYHJHK KOHCTAHTacH

0,2 M NHj; 1a aitnu kartraiukka HucGartaH yu GupJHKAaH
Kynra KamauaH.

11.2.3. HHankaTopaap

Bupunuu mapra OTJLA Hu THTPUMETPHK aHaAu3/1a KyJJall
BAaKTHAa OAAMH, KHCJOTA-aCOCAH HHAMKATOPaapaaH KYJ/1aHu-
nAaau. Tysnaprunr HeiiTpaa 3puTMacura MyJa MHKaopaa
tutpaanrad NaoHe 3ATA kywnau:

M?*T L HoY2 - =MY?2~ 4 2H+

Axpannb YMKKaH BOAOPOA HOHJIAPH HILUKOP OGHJIaH THTPJaH-
AH. Y3-Y3udaH MabiayMku Oy Tuiaard ycydnu ¢pakatr 6ab3u
OMp MeTTas HMOHJApH YYyH Kyajawl MyMKuH GyaraH. Aiuu
'yCyJ XO3HWPTH BaKTrauda xam 6ab3u OUp amMaJiuit aXxaMHATHHH
cak/aab KoJiau.

KoMniexkcoHoMeTpUsiHUHT Te3 cypbataap G1jlaH pHBOXKJA-
HHWH MeTAaJdJ MHAUKATOpAap Aeb HOMJIaHraH MOAAAHH
Tonuauwy Ouaan Gornuk 6yaau, OyHAaad HHAHMKaTopjaap
MeTa/J HOHJapH OunaH OYHK padran OUpHKMaap XOoCHJ]
Kunaad. Bupunun Mapra unaukatop cudartuaa MypeKCHA
[lIBapueH6ax naGopaTopusicuia Tacoaddan Kysatuarad. Wy
Hapca Ky3aTHWJALHKH, arap ypaMWicupka Kucjota OuJjaH
MlaHrad konba BOJAONPOBOL CYBH OGH/aH IOBHJATAH BaKTAa
paHr KeCKHMH Yy3rapain. YpaMW/JIAUCHPKA KHCJA0OTa XaBo
KHCJ0pOAH GHIAH OKCHAJNAHUINUAAH XOCHJ 6YaraH MypeKkcui
BOAONPOBOA CYBHAATM Ka/dbUMH HOHJapu OujaaH OUPUKHO
3pUTMA paHrW y3rapap 3KaH.

[Typnyp KucaoTaHu aMMOHWiBIKH Ty3u 6yaraH Mypekcui
sputMa pHu Ba 6ab3u 6Gup KaTuoHgap MINTHPOKMra KapaG
y3 paurunu ysraprupaad. Muaukaropaap Ty3uiuutin gopmy-
JacH:

0 g

Nﬂ—cf o
oc JC-N=c_ 20 ém WA Znd
w—cZ £ WA
ONH, 0
19—726 289 ¢
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neb Genrunail MyMKHH, 3DUTMaard MypeKCHA MyBO3aHaTHHH
KyH#HAard cxemMa XOJIAa KeJTHPHLI MYMKHH!

Hiznd— 2K=9%2 (. 7,422K=109 HaJnd®~

KH3uJ OvHapuia 6unadia 3aHrOpH

Mypekcun Ca®t uonu 6unan xusua, Co**, Ni2*+, Cu®*-uon-
Japu 6uaaH CapuK paHrau GUPHKMa XOCHJ KHJalH.

MypeKCHA HMLITHPOK:.Aa MacafaH HHUKEJHH aMMHAaKJ/H
MYXHTAA KOMIJIEKCOHOMETPHK ycyst GunaH aHuK/AaHCa CapHK
panrau kommiekc NiHslnd+ aiimu pH na unankatopra
Teruliau 3aHropu-Gunadma tycra yrann. Tmpﬂam BaKTHAa
peakuusi HYHaJWIIMHH Te3/JaTUH YUyH KapaéH TaxMHMHaH
40°C raya MCHTHJIAM.

KomnjekcoHoMeTpHK ycya GuilaH THTpJAalUlla HILJaTHIa-
AMraH UHAHKaTOpJaapaaH 6upu Kopa spHoxpom T xucobnana-
ad. Y a3o6Vékaap TypKyMura KUpu6 MoJeKyaacuaa XxeqarT
XocHa Kuaysuan OH—rpynnanapura sra:

§ oA
”0:58—N=N
NG, :

Cyaptdo rpynnagard npoTOH 3pHTMaja amanina TYAHK

auccounaanaan. Imapokcun rpynna OH™ naH nportoHHu
KeHMHTH aXpasuilld HHIHUKATOD PaHCMHM y3rapuuura ojaub
Keaanu. Kopa spuoxpom T panruHuur y3rapuiiu spurma pH
ura OOFJHK:

Jodnd— 2X=83 42— RE=1LS Jnd*=
KH3HJI-BHHO 3aHTOpH OpaHX

AmMMuakau sputManaru fomuHana annon HJnd®~ merann
HOHJIapH 6u1aH OGUPUKHG KH3UJ €kH OuHadlua Tycan 6UpUKMa
XOCHJ/l KHJIalH.

M?* +HJnd*T = MJnd~+H*
3aHropu Ku3ua
AMMuakau Myxutaa Kopa 3puxpom T OuaaH TuTpjailiia
3KBHBAJIeHT HYKTa HAKWHHHAA XKapaéH KyHHlard TeHraiama
OyHunua- HyHananu:
MJnd~ 4+ HoY? 4 NH; = MY?~ 4+ HInd~ +NH;"

KH3HA XaBopaHr

-«
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DJKBUBaNeHT HyKTala puTMa palrd Kus3ua OuHadianaH To
3aHropH Tycradya ysrapanu.

Opuoxpom T 6uaan kynruHa (20 naH OpTHK) KaTHOHJAp
paHrju OHpHKMa/aap XOCHJ KuJaaldd, aMMO THTpJall ycyjl
6yinua Qakat yaapHu alipumaapn, yiaphu cosu 10 TapaH
OlWIMAanaH, aHHKJIdHHLUH MyMKHH. baban O6up KaTuoHaap,
macaaan, Hg?T, Cu’t, Fe’t Ba 6owkaaap xkyaa xam
6apkapop KoMmjaekc Xocua Kujaaau, (11.9) Tunau Tedrinama
6yiuua peakuus ﬁyﬂanmaﬁﬂn éKn Kyna Xam CekHH 6opanau.
Taxpuba Ba xucob.aauw ume 611aH aHHUKJAHYBUH JIEMEHT
HHAMKaTopra Huc6atan Y'~ Guian Gup GupJHK KaTTaNuKaarH
XKy/la XaM MYCTaXKaM KOMILIEKC XOCH/ KHJIHIIH KePaK/IHTHHH
TONWJIAH. Xap HKKH TOMOHTA YeTJaHHIL HOXYIIJIUKKA KeATHpa-
IH, UyHKWM HHAMKatop OujaH 6yaraH KoMmIliekc 6Gapkapop
6yaca THTpJaaWl OJAHHPOK HUXOACHIa €TajiM, arap KOMILJIeKC
Gapkapopiaukaaru ¢dapK eTapau Mukécaa katra Oynamaca
3puTMaHu THUTpaab YTka3ub 106opuaanu. AMaJUla Kopa
spuoxpom T 6uian Mg?*, Cd**, Zn?*, Pb®* pa Gouika
KaTHOHJIADHH THTPJAAIL MYMKHH.

Kopa spuoxpom Thu cyBau spurmacu Gekapop O0yJu0,
BaKT YTHIWH GuaaH napuananaiu. Kopa spuoxpom T nHanka-
Topra aHuya 6Gapkapop SIKMH aHaJjJor a/jdbmarut G6yau0,
mojiekyaacuaa NOq rpynna #Ykaury 6usnal dapk KHaaiu.

by MoananapHHHT WHAMKATOPJAHK Xoccadapu Jdespiu Gup
xuaaup. Kuciora MyxuTaa THTpaAlll yuyH yuheHHIMeTaH
Oyéknaputunr G6ab3u  GupJapuian HIUJ.MKdTOp LH(DdTHle
hoirasanuraiy. Kynqu.nuk katuontap, ( Fe*t Bi*TZr*t
GoulKd) KeuileHoJopaHK €éku GuHadiua IalOKdTeXHH HHLLHKa-
TopJaapn Ountan THTpaail MyMmkuH. lllyHra ¥xmai aHukJaaHa-
érran  wonaap O6uaan pauram Gupukma GepyBuH Maxcyc
PeaKTHBJIAP HILIATHAALH, Macanan Fe** uu cyabdacanuuna
KMCJI0Ta €KH THolUlHaHaT 6unan Bi®t uu THoMoueBHHA Ba X.K.
Kyanai 6Guaan TUTpJaaHain. KoMniekcoHoMeTpusiga KyJja-
HalHraH HHAHKATOP.1ap YMYMHH COHM €TapJjH MHKIOpA4
Ky TuTpaaiia uHAHKATOP XaTOCH 3pUTMA KOHIEHTPALHACH-
HY 3KBHBAJIEHT HYKTala Ba THUTPJall OXHPHHH SIXUIH KprdTa
GUMAMACTHKAAH BYKyra KeJadu. Y XaTOJIHKAapHH KyiHHaari-
ya xucobaaHaau.

THTpAAUIHH CYHITH HYKTacH1a aHMKJIAHYBYH HOHHHHI YMYMHit KOH-
wentpaunacy ¢{M) Ba tutpaut ¢(Y) Ky#ndarura Teur Gy.aiau:

¢ (M) =[M]'+ [MY]:
¢ (Y)=[Y] + [MY].
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Eku waptau 6apKapopJiHK KOHCTAHTACH XHcobra oJuHca:

¢ (M) = [M] +p' (M [Y] (11.10)
Ba
[ML] __c(M)— M}
iMyp Myp’
THUTpJAauiRa #ya KVinarah HucGuit XaTolMKHH A Guaan ndoaanacak,

cY)—e M) _ [YI'— M}

Yy

(1L11)

A=

(M) (M) S(11.12)
(11.12) renrnamara (11.10) sa (11.12) Tenrsamanapun Kyiicax:
¢ (M)— [N}
(MI'g c(M)—[M} M)
¢ (M) cmM]B ¢ (M)

OKBHBAJIEHT HYKTa SKMHKOA C (M) > [M], wy ca6abau ¢ (M) — [M) =~
~c¢ (M) Ba 6Gunobapun

! (MY i1.13
M T M) (I113)

A

WapT/iK TYPFYHJIHK KOHCTaHTa ' Ba aHHKAaHYBUYH HOH KOHUEHTpaluuscy ¢ (M)
KaHuya KW4vK Oy/aca, THTpJAAUlAa XaTONHK LIYHYa KaTTa  OYAHUIMHH
(11.13) Tenrnama KypcaTasnTd. Macanad, WapTin TYPFYHIHK KOHCTaHTA
Kahaall MunuMan KuilMatra 3ra Gyarasga xouuedtpauusicu (072 wma
IPHTMaHK TUTPAall MyMKUH. Tutparawaa xatoank +1 % aan opTmacauru
Kepak. by kufimataapuu (11.13) tenrnamara Kyiiuaca:

—4
0.01— ! 10
10=% 1072

6yranu, 6ynaan p’=1,0.10° ra Teur.

11.2. 4; AManpa KyaJaaHuanIin

Mertana vonnapuuu Y*™ 6uian TabCHPJAHHILMAAH XOCH
6y/raH KoOpAMHalUMOH GuUpHKMaJap KOpH GapKapopauru
KOMIJIEKCOHOMETPHK THTPJAall yCYJHHU »Kyda Xam Kyn
KaTHOHJIapDHH aHHKJall HMKOHWHM Oepaau. Koopannauuou
GupUKMaJ/lapHH THTPAHT Ba MHAUKATOP GUiaH 6apKapopiauTu-
ra xamjaa peakuusira KHpHWYBYH OOILKA CHCTeMaJapHH
ajsoxuja Xxycycusitiapura Kkapab 6eBocuTa Ba GMJBOCHTA YCYJ
Ba KOJJAMK Oyfiuua xaMaa ajamalujgab TUTpJALl YCYJHHH
Ky/anaul uMKOHuHH Gepaau. TypJu HHAMKaTopaap épaamuia
Mg?*+ Ca?,,Zn?t Cd?*, Pb?t Co?t Ni?t K Cu?t Fedt
Ba 6GoliKa 3JeMeHTJapHu OGeBocHTa THUTpJaall ycydau Ousad
aHUKJALHl MyMKHH. AMMO KOMIJIeKCOH GW/aH KOOPAHHALHOH
GupuKMaJsap XoCHa Gyauul peaklusiiapd, Tapud ocoH 6Yiaub
KYpHHCA XaM KYM4YWIHK 3JeMeHT/JapHH OeBOCHTAa THUTpJAll
yCy1uaa aHuKJjaH oamanuiap. ByHra cab6ab & spuTManaru
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MOH YUYH alHH WAPOMTAd Teruulli HHAHKATOPHH HYKJHTH
oJaTAaru xapopaTia KOMIJIEKC XOCHJ OVyaull peakuHs
TE3JIHTHHHU CYCTJHTH, €KH HHAUKATOPHH KaTHOH Ounaad
6apkapop KOMIJIeKC XOCHJ KHJIMACJHK YUYH HHIHKaTOPHH
«a)kKpaTHILU» Ba 60oLIKa XycycHaTaap OUIaH TyIUVHTHPHAAAH.

MarHuii KOMILIEKCOHAaTHH TYpJH yCyaJaap yuyyH KyJ/all
KeHr MHKécaa ¢ofijalaHUll HWMKOHHUsTHra 3ra OVaau.
Bupukma MgY?~ Hu Gapkapopauru HucGaTaH KaTra 3Mac
lgf=9,12 wy cababiu [desipau HUCTaraH apaJjaliMaHH
aHaJ/1M31a MarHuil KaTHOHYU HT OXWUPH TUTPJaaHaau. Maruufinu
spuoxpom Kopa T Ounan TuTpaaHrauja 3puTMa paHr
y3rapulu sAKKoJa GejrunaHand. ARHH XyCyCHATJIADHH XHCOG-
ra osaub Gopuwl OMp Karop ycyJaMapHd HuL1ab uvKMILAa
doinaiaHuIAH.

DpuTManapaaH GuUpura THTpJalll OALHAAH AHHKJAHYBUM
37eMeHT YCTHra yHua Mya 6yaMaraH Ba aHMK MHKIAOPAATH
MarHuilt Ty3 3pHTMacu Kyluuaaad. DpuTMada MarHdi 3HT
CYHITHAA THTPJAHTaHH YUYH, aHuYa 6apKapop KOMMJIEKC XOCHJI
KHJIyBYH OoLlIKAa KaTHORJIAp THTPJaab 6yaMaryHya HHAHKaTOp
spuoxpoM Kopa T ¥3 panrunu yaraprupmaiinu. AfiHu yCyaHH
6ouika BapHaHTHAA TUTpJAall OJAHIAH AaHAJAH3/aHYBUYH
spuTMara, O6MpPOp aHHK MHUKAOpAAa MarHHH KOMIJIEKCOHATH
Kywuaaad. puTMasard MaBxkya 6yJraH KaTHOHJIAp MarHui-
HH CUKHO YyuKapaiu, 6apya KaTHOHJAp THTPJAaHUO 6yAraHaaH
CYHI OXMpHIAa MarHuil TUTpJaaHagH. AfHH XoJAa THTpaHT
(hakaT aHHKJAHYBUM 3JeMeHT . capdaHaau Ba KyUIHJATaH
MarHuil KOMILUIEKCOHATH MHKLOpHra G6orJIHK GyaMainu.
By ycyaHu MaHTHKaH pHBOXKJAHMILUKM HHAUKaTOp Oujad
Kyaa Gapkapop KoMNJeKCJAap XOCHJ KHAyBYH (MacaJah,
Hg?*, Cu** Ba 6owkanap kabu spuoxpom Kopa T) GunaH
KaTHOHJapHH, Oy Ouiad 6upra XMMosiJlaHTaH HHIHKATOPHH
an¥Kaawla aamauia6 tarpaair  xuco6aaHaau. Bywnaai
KaTHOHJ1apHH aHaJW31a 3puTMara araluH MyJa MHKAOpAA
MarHUil KOMIJIEKCOHAT KylUMJAaAW Ba axpa/draH Mardui
ofariaarH dyn GWiaH THTpJAHaLM:

MgY?*~ 4+ Hg**t =HgY’_Mg**

KomniekcoHoMeTpHsila THTpPJaul YCYJHAaH XaM KeHT
MHKécla dofidanaHuaaad. AHanu3dnaHyBuUH 3IpUTMara My

vukaopaa tutpaavran IOATA spurmacn kyumaaan Ba
peakuusra KupullMarad OpTHKYacH Maruuit pyx Ounan

THTPIa6 anlKJIaHadd. Teckapu THTpaaln  ycyaw  Ouisan
macanan, Hg®t, AI?*t, Cr®t Ba Gowkanap aHHKJaHalH.
KynuHua 6y 3jemMeHTaap €KM XHMOSWIOBUH HHAMKATOpJAp
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3OTA CGunaH oaaThard XapopaTia Kyla CeKHH peakuuara
kupuwann. I TA 6unan cyct GUPUKYBYH aJIOMHHHE, XPOM Ba
Goilka OHp KaTop HOHJApPHH aHWKJAll y4yyH, HaMyHara
OPTHKYa KOMILJIEKCOH KYUIMJATAHAAaH CYHT KOMIIJIEKC XOCHJ
GyJiMul peakUHACH Te3 HyHaJHIIM YUYH 3pUTMA KU3HPUIAIH
Ba UYKTHPHUI Tyrarah/aH CyHr apajnaliMa COBUTHIAAH XaM/a
aMMoHuil Oydepid MyXHTAa HHAMKATOP 3PHOXPOM Kopa
T wnwtupokuna oprukua DJITA pyx Ty3u spurmacu Gusaax
WAL EVEY R

Xo3upry BakTAa Xy/aa Ky MaxcyJoTAapHH aHaN U3 KHJULL
YUYH KOMIUJIEKCOHOMETPHK yCyJl1ap TONUATaH. bup sneMenTHH
aHuKJaw y4yyH yHaa6 aHaau3 ycyanapu Takaud 3Tuira,
Oy/nap aHUKJaHYBUH 3JleMEHTHH aXpaTub oKL yCyasapH €Ky
XaJakHuT GepyBYH HOHJAPHH XHMOSNAL, KOMILIEKCOHOMETPHK
THTPJall APOUTIAapH Ba HYJJapd Xam1a 6olIKa XyCyCcUsTa-
pu 6unaH dapkJaaHaau.

CyBHUHI KATTUKJAUIHHH aHuKAall. CyBHHHT KATTHKJHIH-
HWH aHUKJaW aHaduTuK KuMé coxacuga DATA kyanaunu
OupuHun 6Yaub amasuit axamusATHHH Kypcatau. CyBHMHT
KaTTHKJMIH, IOKOpHAA KypcaTwiraHd Kabu KaJbuu# Ba
MarHuii Ty3;aaputu moasip sksusanent (f —'/2) kouuentpa-
UHAJADHUHH XapaKTepaaiau Ba MoJb/a Guiad ndonanaHaau.
By asementnap mMukanopu ammuakau Gydep apanawmma lia-
poutuaa 0,01 M 3ATA spurmacu 6unan GeBocuTa THTpJall
ycyau 6yilnua aHukNaHanu. Muagukatop cudaTtuaa spHoxpom
Kopa'T nau doilpananuiann Ba Kyfingarn ¢hopMmyna opKaiu
XxucobaaHaau:

¢ (NapH,Y) Y (NapH:Y)2.1000
Y (H20)

6ynaa, Y(HpO)— turpnain yuyu ofMHran cyB XaKMH, MJ jla.

Orup mMetassap oAAHHAAH cyJbdHIIAp XOMHLA YYKTHDH-
Jaan éky uueH HoHJaapH 6uial xuMmosiianaau. CyBHH KalblUHi
Ty3/Japura MyafiiH KaTTHKJUIHHH HaMyHaHH HIIKOPHH
MYXHTIA MypeKcuA OunaH TuTpaab XaMm aHHUKJalll MyMKHH,
cyHrpa dapku 6yituya Martuil Ty3Jaapura Teruiid KaTTHKIHK
xucobaananu. Kanbunit Ca’* sBa Mg®* MarHuitiu tutpaaiura
Ky mukaopaaru NaCl xanakur 6epmaiinu, wy cababiu aiHu
/eMEHTIAPHH [eHru3 CyBJaapu TapKUOUIaH KOMIJIEKCOHO-
METPHK yCy/ OHJIaH aHUKJAll MYyMKUH.

Typau apuTmanap sa matepuaanap Tapkubunarn Mg’* sa
Ca’t uu anukaam. Mg?* Ba Ca’t MuKJI0OpHHYN KOMMIEKCOHO-
MEeTPHK THTpJAW ycyan OdJaH aMMuakau Oydep apanawima
Xamza 3pvoxpom Kopa T unaukatopu €paamMulla aHuKJalra
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KaHJ MOJAAa MHKAOPH TabCHp 3TMaiiau, wy cababin KaHi-
IWwakap uHwial 4HMKapull caHoaT/Japuia TalépJjaHral TypJu
wap6ataap Ba OoliiKa O03MK-OBKaT/ap MaXxcyqaor uuiaab
uukapuir Kopxonaaapu Ca?t, Mgt mukaopunu aHuknauaa
afiHy ycyaaaH ¢oipananuinaay. KoMnjieKCOHOMeTPHUK THTP-
aaw ycyaunaa Ca®t Ba Mg?t Hu aHuKnaw KOFO3 caHOaT
TEeXHOJOTHACHAA cudaTHH TeKUiHpHil (cynbputr Ba OolIKa-
JlapHH aHaau3M) coxacuia xaMm ¢doigananuaand. Oxakrou,
MabAaHaap, AOJOMUTJIAp, MarHe3HT, LLeMeHT, CHIHKAaT/1ap Ba
WyHra yXiauwiap Tapkubuaan, olaTaariya CHIMKaT KHCJI0Ta
Ba SIPUM OKCHAJNAP aXpaTHO OJHHTaHAAH CYHT, KOMIJIEKCOHO-
MeTpUK THTPJall ycyan 6uian Ca?t Ba Mg?™ Mukaopu aHHK-
danagd. Tynpok, YFUT, yCHMJIMK Ba XaWBOH OpraHH3MHAaru
TYyKMManap cyT, KOH Ba X.K.s1ap Ttapku6upa Ca’t Ba
Mg*t MUKIOPHHH KOMILIEKCOHOMETPHK yCyJl Gu/iaH Kyaa Te3
Gakapu/aHlUM KaTTa axamusatrra sraaup. 3apyp OyJarad
TaKAMPAA KaJbUHAHM HMIUKOPHI MyXHTAa MypekKcHA OuaaH
aHyKJaHca, MarHuiiHW 3ca yaap ¢apku 6yiuua xucobsab
TONUJAH.

Typin KOTHIIMA, MabAaH Ba KOHLEHTPATJIAPHH KOMIJIEK-
COHOMETPHK aHaAu3H. Mypakkab o6 beKTJapPHUHT KOMILIEKCO-
HOMETDHK aHa/JM3KAa olaTina KMMEBHHA Hys OGunaH axpaTuul
yCcyauaaH (UYKTUPHLI, HOH aJIMalllMHHIIK 3KTPAKUKA Ba X.K.)
Ba 3JleMeHTHH GepKHTHLI (llHaHHA, PTOPHIA, THPITAHOJIAMHH,
OKCHKHCJI0Ta Ba 6oluKa peareHTap GuaaH) #yan OujaaH
AHHMKJAaHaiH, AeApJH XaMMa KaTHOHJAPHH KOMIUJIEKCOHO-
METPHK THTPJALL yCyau GuiaH Tonuaaad. MacasnaH, TapkuGH-
Jla paHIJu MeTaanap/aH, MUC, KYPFOILLUWH, PyX Ba aJlOMHHHHA
6op koTuiumadap (6poH3a, JaTyH Ba X.K.) aHaJau3la
fofOMeTPHK ycya GuaaH, MUC GyTyHAall THTpsaaHUO GyaraH-
DaH CYHI pyx Ba KaJjall KaTHOHJapH KOMMJIEKCOHOMETDHK
aHuKJaHaad. KypFrolUWH KaTHOHMHHM aHuKJaul OJAHAAH PYX,
UMAHHA HOHJAapH OujaH Ba amoMuHuil 3ca F’ Gunan
GepKHTHIAAH, THTPJAUHK MarHuil Ty3/1apH HILTHPOKHKAA O/HO
6opunaan. CyHrpa UHaHUA KOMILIEKCHTa GOFJHK pyX ¢opma-
JuH OGunaH mnapuanauraipgad cyur yuu IJTA Ounau
THTPJaHAalH.

Cyabdar, dochar Ba Gowka aHHOHJAPHH AHHKJAIN.
Kynuniauk aHHOHIapHM aHMKJawAa yiaapHd GUpopTa THTD-
JlaHraH KaTHOH 3pHTMacy Gu/aH éMOH 3pyBUH GHUPHKMaA X0J1a
UYKTHPHJIAAH Ba PeaKUHsila TabCHPJaHMaH KoJiraH opTHKYa
kucMu aca D/ITA 6unan Turpaawra acociaHrad 6ynaau. by
ycya 6Vinua cyanpat vonn BaCly 6unan BaSOs xonna
YYKTHpHJIaAu Ba OpTHK4a Bd& wuoHaapu maxcyc ycya

295

www.ziyouz.com kutubxonasi



éparamuaa KOMIJMIEKCOHOMETPHK ycyiaa TutpaaHaau. Gocdar
nounapu MgNH,PO,;kypunuuiia uykTupusaau Ba spurMana
peakluusira KUpUIUMal KOJAraH MarHHd MUKAOPH KOMIJIEKCOHO-
MeTpPHK ycyauna THTpJaab auukaadanu. Uykma MgNHPOsuu
GHPOP KHCJIOTA[a IPUTHJIALH CYHT, MacaaH HOH ajiMalllHHHIL
XapaéHuian ¢doiinananub dochar axpaTuaald Ba MarHudi
DATA épnamuaa aHuk/IaHaau.

Opranuk 6upnkmanap asaansu. OpraHuk GHPHKMaJiapHH
KOMMJIEKCOHOMeTPHK YCyJa Ou/laH aHalu3 KHJAHLW XaKMAard
GHKD aHHKJAaHYBUH KOMIIOHEHTHH DyX €KM KaaMmuil Gunan
OupHKMa Xocua Kuaub axkpaTHira acocaaHraH. Bupukma
a)xpatu6 OJIMHTaHAaH CYHr, peaKLUMsira KHpULUIMal KoJraH
OpTHKYA pyX €Ku ~KaaMmuil, €Kd yJdapHHHr 4YKMajaru
MHKAOPHHH KOMILJEKCOHOMETPHK yCyJjla aHHKJaHnanu. Maca-
JlaH, 8- OKCHXHHOJIHH Ba YJApHHHT XOCHJAJapuHH pyX
Ty3/1apH KYPHHUIUHAA MUKAOPHI XKUXATAAH TYJAHK YYKTUPHLL
MYMKHH, 3pUTMajarih OpPTHKYA PYX MOHJAPH KOMILIEKCOHO-
MeTpHUK TUTpNal 6ujaH aHRKJAaHTraH. [eKcaMeTHAeHTEeTPaMKH
(CH:2)6N4 nu xap xun npenapaTaap Tapkubuia aHukaall
YyUyH HaMyHara THOLMAHaT KaAMHH KyWHO KOOPAMHAIHOH
6upukma [Cde(CH2)eN4J] (SCH) ¢ uykmara Tywmpuianu.
Yykma axkparusaraugad cyHr, QuabTpaTia KaiMuil MUKIODH
KOMILJIeKCOH épAaMulia aHWKJaHalH.

KomnaekcoHoMeTpuk TtuTpaamaga (PU3MK-KUMEBHH ycya
OGunan IKBUBAJIEHT HYKTaHu aunkiaaw. Opataa, Typau QH3UK-
KUMEBMH yCyanapAaH THTPJAALIHK  ONTHMAaJ LIAPOHTHHH
Gearunaiiga poiinanatunanu. Bynaan tawkapu GU3nK-KumMé
yCyJllapu épAaMHAa, aHUKJIaHYBUK HOHJIAD YUYH XaJsi PaHIju
HHIHMKATOpPJap ToNuJAMaran 6y/ca, xaMmiaa, XxalakuT GepyBuH
HOHJapHH OJNAHHAAH KHMEBHUH #Hys GuiaH axpariiama#, OHp
9PHTMaLaH GUD Heua 3JeMeHT aHHKJAaHaauraH GyJca, yHaaH
boinanannir Mymkui. KoMmmniekcod Gu/iaH MOTEHLUHOMETPHK
THTPJAll yCy/JrAaH HOH CEJIEKTHB 3JIeKTPoAJap €KH OKCHAMA-
HULI-KAUTAp WKL NOTEHLHAJ y3rapHiura TabCHp KypcaTyBuu
HoAUD Mertaap (Pt, Au) Hu nHepT 3aeKTpoanapu épaaMuaa
Gakapusnaau. Macanan, Felt/Fe?t cuctemacu 3xkBuBajieHT
HykTana Fe®*™ nonnap kouueHTpauusiapu TycaTaaH ysrapu-
UM MoTeHIHad cakpaMa Xocud 6§auira onub Kenaau,sa 0y
Taxpuba acocla ocoHruHa Kalia sTuiaraHd. IliaTHHAa-BOMb-
¢bpam-6umeTaln 3jneKTpoa KybTaapu épaaMnaa KypFOUIHHH
MHC, PpyX, HHKéJb, KaaMuii Ba OoOlIKa 3JeMeHTJapHH
THTPHUMETPHK ycyada auukaaw MyMmkuH. IDATA 6Gunan
amiepoMeTpuK THTpaawl ycyau 6unan Ni2t, Zn?*, Cd**,
Pb%* Ba Golwkanaphu anuKIall KeHT MUKSCAA KYJJIaHUIMOK-

296

www.ziyouz.com kutubxonasi



na. KoHAyKToMeTpHK, pOTOMETPHK, TEPOMOMETPHK Ba GoliKa
TypAaru HiJMKaTopcud OU3MK-KUMEBUI TUTpJaAlll yCyJaHlaH
3KBHBAJIEHT HYKTaHY Tonuuiga KYJJaaHHIaldH.

11.2. 5. Metognu ymymuii 6axonamw

L]

Komnueke 6UpuKMa XOCHJ KWJIHLI peakusCHTa acoc/aH-
raH TUTpJall ycy/alapu H4ula KoMIJeKcoHaap 6uian 6yaran
peaKlHus/Jgap MyXHM axamMudrra sra. J_IEHPJTM XaMMa KaTu-
OHJ1aD KOMIIeKCOH OuaH 6apKapop KOOpAHHALHOH OUpHKMa
XOCHJT KuJalH, wy ca6abiy KOMIJIEKCOHOMETPUK yHUBepcad
6yaub Typau o6beKTNapHH aHanu3da KeHr MUKEcAa KyJaa-
Hunaau. Huwuy  sputmanapd  6GapKapopaup. KBHBAJEHT
HyKTaHu Gesiruiaill yuyyH palrJd MHAHKATOpJAp TYIJIaMH Ba
(PM3NK-KUMEBUH  HHIAHKALUS yCY/Japu: MNOTEHUHOMETPHK,
amMnepoMeTpHK, GOTOMETPHK, TEPMOMETPHK Ba GOLIK. Hwaab
uyrkuarai. Turpumerpuk anukauru 0,2...0,3 9 Hu Tawkua
KHWJjaaiHu. KOMTIJIEKCOHOMGTPHK TUTpJAAU ycyJajaapu Y3JIYKCH3
AHIUJIAHUIIMOK/a Ba PHBOXXJ/JAAaHMOK/MIA. gHFH IOKOPH TaHJa-
HYBUYH THN KOMIUIEKCOH Ba HHAHKATOpJap CHHTe3 KHJHH-
Mokaa. KomisekcoHomMeTpuK Kyasalll coxacH XaM Kenraw-
MOKAa. :

? Casoaaap

1. 0,1 MKBruu 0,1 u Hg(NOj)2 (L, ,="'/2 6unan TuTpiawsa anukaa-
HyBuM Moaaa 99.9; 100,0 sa 100,1 9 au sputMa Gunan TuTpaaHraH Gyica,
pBr Hu xucobnau GopMynacHiu YHKapHHL?

2. TuTpaaunl cakpaMma KaTTaJdHI'H KOMIIEKC GHPUKMaHHT OapKapopHK
KOHCTAHTACH, XapopaTt, KoHuenTpauus sBa PH Mmyxutra Kanaa#h OofFauk
6ynann?

3. Auukaanysun mopaanu plin 10,0 6yaca, ynuur 99,9:100,0 sa 100,1 %u
TuTpaanran 6yaca, 0,01 MCaCl;0,01 M OTIA 6unan Tutpaanranaa pCa Hu
xHcobaat GopMyaacHiu KeaTHpUO YHKAPHHT? .

4. OATA spurvacu GuiaH Kyiuaaru Mmoladanap TuTpaaHran Gyaca:
a) 0,0l M MgS§S0,,C050,2ZnS0O,; pN=10 aa.

Tutpnaw cakpamacu Kalich XoJa 3HT KaTTa Ba KalCH XoJla HT KHUYHMK
Oynanu.

5. Huma ca6a6aan Co?*, Zn?*, Ni*t, Cd®* naphu KOMIICKCOHOMCTPHK
ycya GuaaH auukJalwl aMmuakaun Gydep MwTHPoKKAa 01n6 Gopuaaiu?

6. Huma yuyn 34 Ba 44 Banentan katnoniapuu IDJATA Guaau
KHCJI0Ta/lM MYXHTAA aHHKJdHaau?

7. Kyiiuaaru katvounapiu IATA spurMmacu Guiad Kalcu 1WapodTaa
(pH, xapopar, wmyxut) OGeBocWra THTpsaaw Gudan oau6 Gopuaaiu?
a) Ca®?t wmypekcun 6unan; 6) Bi>~ nupokarexun OGuHadma Ounan;
B) Cu®t I1AH 6uaas; r) Zn?* spuoxpom kopa T 6uaan; a) Fe** cyabdoca-
JIMIMJ KHCJ10Ta Gunau?

8. Kaupaait mapoutaa (PH, xapopat myxut) DITA spurmacu Guaan
Teckapu KalTa THTpAall ycyau onub Gopuaamu? a) Mn’* uu arap oprukua
SITA ZnSO,cTanaapt sputma 6usan Tutpaanca; 6) SO%™ Hu, arap opTHK-
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ua BaCly cranpapr spurma IJTA 6unan marunit Mg?t komnaekconat
HWTHPOKHAA THTpJaHca; B) Al*t arap opruxkua IATA CuSO, cranpapt
3pHUTMa OusiaH THTpJaHca?

9. Kannait wapoutaa (pH, xapopar, myxutr) IATA 6unan anamaiuna6
THTPAal oanb Gopuw Mymkuu: a) Ba®t uu, marnuit Mg?t kommsekconar
HIITHPOKKAA; 6) AI®Y uH, Marsuil KoMmiiekcoHaT HIITHPOKHAA?

10. ¥Yeut Tapkubunaru optodochatin Bi(NOs)adoitnananu6 kommniek-
COHOMETDHK YyCy/[a aHHKJAWHHHT MOXHATH HHMajaaH ubopar?

11. Kommnnekcon 11 6unan Turpaaw srpu Yn3ufutu Xucobiai BaKTHAA
WapT/AH TYPFYHJAHK KOHCTaHTa éphamufa pH Kauaalt xucobra osnHanu?

12. [llapTan TypFyHAMK KOHCTaHTa €plaMuaa, KaHAall Kuiu6G HKKUHUH
JIUran Xucobra oJqHHaAn?

13. llaptau TYpFyHAHK KOHCTaHTa €pAaMuia, onTuMan wwapout pH
6yiinua 0,01 M IATA s3purmacu O6uaan THTpJAUl ILAPOHTH KaHAa#
aHuKJ/JaHaau; a) 0,01 M CaCly; 6) 0,00 MgCly;s) 0,01 M SrCl; r 00,1 M
BaCl, :

14. Waprtau TypFyRIuK KoOHCTaHTa é€paamuga OGepuaraw pH na
0,02 M 3OTA 6unan turpaawaa ¢ (NHz) ontuman wapout Kauaait
xucobaanaau? a) 0,02 M NiCl, pHu 11,05 r) 0,02 M CoCl; pHu 100;
a) 0,02 M CuCly pHu 9,02

15. AMMuak éku unavuanap nwtupokuaa S TA 6unan Xocua KHAHHTAH
KOMIIEKCHH WapTau 6apKapopaHK KOHCTAHTaCHHH XHCOOJaHT Ba apaJaliMa-
Aar® KOMMOHEHTAAP A/10XHAA-aNOXHAA THTPJAUI MYMKHHIHTHIH 6GaxoJ/aHr:
a) Cu’t ga Pb%*; £H=11,0; pCN=10; 6) Zn®’* Ba Pb?*; pH=10,0;
pCN=2,0; B) Cu’*, Zn?* sa Pb%t; pH=10,0; pCN=1,0;r) Cu’* Ba
Ca’*; pH=10,0; pNH3=2,0; a) Cd?*t sa Mg®*; pH=11,0; pNH3=3,0;
e) Nit Ba Ca’*; plH=11,0; pNH;3==2,0

16. KoMiekcoHoMeTpuK ycya Gyiinya apajailiMajary KOMIOHEHTJIApHH
HIUWANMK GuiaH KaHAal annkaaw Mymkun: a) Fet AP+: 6) Bi*t, Pb¥;
8) Zn’t Mgt r) Fe’t, Ca®* n) Ni*t, Mg*t?

17. Apanammanary KOMIOHEHTIAPHM XHMOAJIOBUH MOAAA HLWITHPOKHAA
aN0XH/la-a0XHAA KOMILIEKCOHOMETPHK THTDPJAUIHH MOXHSATH HHManaH
n6opar a) Cu?t, P¥+t KCNuwrupokuna; 6) Ni?*, Fe** KFuwrtupokuaa;
B) Cu’t, Cd®* Nay,SO; mwrtupokuaa; r) Fe*t, Ni’* rtpusrasonamuu
niTHpokuaa; A) Cu?t, Zn?+ THoMouesuna nwTupokuia; e) Hg?*, Zn?t KJ
HUWITHPOKHAA?

18. Kyiinnarn GupukManapHu KOMILIEKC XOCHA GYJdll THUTpJaul 3rpu
YH3UFHHH TY3HHT:

Ba- AHHK1aHYBYH
pH- Tutpant Hzox
auT Monaa
1 2 3 4
L 0,1 M KBr ?{;KBL{{/%()NO”‘ peakuus maxcynorn Hg Bry
2.
0,05 M NH,SCN ?fgfn;l*}g()”‘)s)ﬂ peaxuus Maxcynors Hg(SCN),
002MCaCl, [002M3ATA [pH=12,0
0.01 M CA(NO3), [001 M3ATA  [PH=I00: ¢ (NH3)=0.03
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4

Hasomuu -

1 2 3 . 4
5. (0,05 CoSO, 005M3ATA |[pH=80; c (NH3)=0,5 mons/n
6. 0,02 M CuCly 002M3OTA pH=9,0; c (NH;3)=0,2 mons/x
7. 0,05 M FeCl3 005M34TA |[pH=20
8
9

0,02 M MgSO, [002M3ATA |[pH=10,0

. [0,01 M Pb(NO,), (0,01 M3ATA  |pH=5,0

10. 005 MSrCl, |00 M3ATA [pH=12,0

11. {001 MZnSO, (001 MBATA |pH=9,0;c (NH;)=0,01 mons/n
12. [002MNiCl,  [002M3ATA |pH=10,0; c (NH3)=0,2 mons/x
13. |0,05 M Bi(NO;), [0,05 M3ATA |pH=30

Mawxaap

1. Apaaawma tapku6u 25 % KBr, 65 9% KClsa 10%
KNO; nan ubopar. Apanawmanu tutpaaw yuyn 20,0 ma
0,1 u. Hg(NOs)2 (i,,="/2) cappaanraun 6yaca, ananus yuyH
KaHua Macca apajaluMa coauul 3apyp?

AHanu3 yuyH oNMHIaH MOJLIA TOPTHMUHM «X» fe6 oncak, y xoaaa KClsa -
KBr mMoana Mukiopu Ky#uaarura teHr GyJanu:

-25 x-65
Br) =222 __. Cl) = 2220
(KB =Toomikin’ "D =1 mken
skBuBaacHT HykTana, n (KBr)4n (KCl) =n('/2 Hg:(NOs)s,
c('/2Hga(NO3){ Y (Hga(NOs)2)

(/2 Hga(NOs) g =— 1000 uyHaai sKaH,
%2 x5 c('/sHENOy)r Y (Hg)NOa)
100 M(KBr) ° 100 M(KCl) 1000
Coti KUAMATNAPUHN KYATaHLAH KeRHH:
x-25 x-65 0,10-20

L +— = ; x=0,1848 r.
100-119,0 100-74,55 10000

2. 1,703 r AI(NO;)3-n HeO sputu6 200,0 ma 3pHTMa
tTaiépnadaau sa yuu 20,00 ma apuTMacHra opTHKUa Na.Mg
SATA kywuaau. Axpanub unkkan Mgt uu TuTpaaur yuyH
17,45 ma 0,02507 M 3ATA capdaanau. bBouutanrny
npenapataaru Al(NO;)snu maccacura Teruan (%) yayuiu
Ba Al(NOs)sHa3zapuii MUKIOpH GHAaH TaKKOCJIAHT.

AaMaumnuuW peakunsicH HaTwxKacuaa axpadiran n (Mg4) un turpaai
yuyn capdaanranu n (QIATA) — Mukaopu:

Mg 3ATAZ +APBT=AI3ATA™ +Mg?*
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wy Kabu Hycxanaru n (Al*7) mukaopu:
n(3NTA) =n (Mg?*) =n (AI*Y)
Turpaaur watnxkacu 6yinua

¢(3ATA) Y(BATA)
1000

n(3TA) =

Bunobapuu, © (AI{(NO;3)3) nu cywoarupuimiie xucobra oAraH Xodga yHH
YMYMHH Maccacura Teruiuan % yayun:

¢(DATA) Y(3ATA)

ALNO;) 3=
 (AHNO:)s 1000

200,0 100  0,02507-17,45
. Miniud —_ 22 .913,00-
M(AINOs): 20,0 1,703 1000 213

200,0 100

S 54,739
20,00 1,703 3%

lemak, aHalu31aHyBUM HAMYHA TapKUOHAArH CYB MHKIOPH, KPHCTANATHA-
patra Huc6ataH Kym skaHauruuu Kypcarsntd, 6y AI(NOs)s uu  Al-
(NO3)3-9H20 6unan Takkocaauca

M(AL(NO,)3100  213,0:100

= —56.78% 6ynanu.
M (AI(NOy)3-9H:0) 37513 ,78% 6ynanm

3. AnanusnanyBuu 100,0 Ma XaxkMJu OKap CyB HaMyHacH-
ra vcuruwaran xoaga 25,0 ma 0,02 M BaCl, (K=0,9816)
Kywuagu. Oprukua BaCly spuoxpom kopa T unAukaTOpH
OopkKaJu TuTpJaurauma 17,00 wMa 0,02 M 3IATA
(K=1,018 cappaaunaan. SO; ™ HOHAAPHHUHT KOHLEHTPALH-
sich (r/a) Hu XKcobaaHr

DKBHBANEHT HYKTajaTH XaKHKuit HucbaTaap
n (SOi") =n(BaCly) —n (ATA).

6ynanu. Sputmanarn SOI~, BaCl, sa IATA skBuUBaNeHT MHKJAOPJIAPHHH,
Macajdaida kypcatuaran 6yiuda, xamaa SOF~ KOHUEHTPAUHACHHH X £/ OH-
NaH udoranaimus:

x-100 ¢ (BaCl;)K-V(BaCl)
1000 M(SO.%™) 1000
c(3ATA) K-V(3TA)
1000
¢ (BaCly) K-V (BaCly) —¢ (3/ITA) K- V(3/ITA) ,_ . 1000
= 1000 - M(SO; " 100.0
Con xuiiMatiapu Kyiunraaiad cyur:
_0,02.0,9816-25,00—0,02-1,018-17,00 __ 1000
= 1000-96,06 - +96.06-55.0 = 01390 1/
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4. 250,0 ma 0,01 M ZnSO;»purmvacnig taiképaaw yuyH MeTalt Xolaar
kanua pyx HeSOqna sputuaaau? )Kasob: 0,16 r.

5. Miwun A spuTma KOHUeHTpALMSICH, THTPH Ba AHUKJAHYBUH MOLNA
Gyitnua Tp,p THTPUHH KaHA kuauHrad MoAda Gfiiuua TOMHHT.

Ba- uuray A spaT™Ma Kafhn kuanuran C Anuxnanys-

pH-

aHT | popMmyJsacH XaXMH dopmynacu XaxXMH wu moxna B
Hg(NO3), 19,31 NaCl 0,0610 KBr
NaoHp; 3JTA| 1846 Zn 0,0131 Co
NagH, 3TA 20,15 CaCOy4 0,1035 CaO

XKaso6: 1) 0,02703; 0,008774; 0,006433; 2) 0,01085; 0,004039; 0,0006394:
3) 0,055132; 0,01910; 0,002878.

6. TapknGuna TaxMuHan 7 % unaunddepant Kywmua 6yaran 3puTMaHu
turpaatt yuyH 10,0 ma arpoduna 0,1 M 3/ITA capduanran 6yaca, aHa1u3
yuyn KaHua Co{NOs),-6H.O gan onuw kepak. XKaso6: 0,31 r:

7. 100 ma spurmagan 20,0 ma uu tutpaawra 20,00 ma 0,2000 M 3ATA
capgpaanran 6yaca 100,0 ma sputma Taiépaaiw yuyH pyx metain (99,00 %)
JaH KaHuya Macca Kepak?

Xaso6: 1,31 r. .

8. Hamyua Termuuin ycya Guaad CYOKAaHTHPuAu6, Mya MAKIOpLA
NaMg3/ITA kyumnarangan Keitun optukua amomunnit 10,0 M 0,1 M 3TA
6u/laH THTpJAHCa aHanu3 yuyH Tapkubuia Taxmunan 20 % Al:O; 6§arau
CHJIHKATAaH KaHuya Macca o/iull Kepak?

JKasob6: 0,25 r. :

9. MepkypumeTpuk ycysl Guaan TtuTpaanranga 21,25 ma 0,04966 i
Hg(Noy)2(L,,="'/2) capdaanrau 6yaca, TapkuGuaa 45,00 % KB, 48,00 %
NaBr sa 7,00 % unanddepent koaauk 6yaran apanaimimMa TOPTHMHHH
xucobaanr. Xasoh: 0,1267r.

10. 250,0 ma spurmanan 50,0 ma oau6 25,00 ma 0,01000 v IATA
kyiwuaan. Oprukua 3JITA 10,00 ma 0,01000 M MgSO; 6unan TuTpaaHaim.
250,0 ma 3puTmanaru cumo6 TopTHMHHHM XHcoOGaaHr? )Kasob: 145,4 wmr.

11. Kaabumit 8a maruuit Ty3 sputmanapu 100,0 ma raua cys Ouian
cylontupuind. Yuiau 20,00 ma aaukBoT KHCMu 0JH6, 3PHOXPOM  KOpa
T G6unan Tutpaaurauna 18,45 ma 0,01020 M ITA capdaanan. lly
XaXXMAATH aiHKBOTHM Mypekcui 6unaH TuTpaaHramaa 8,22 ma 3/ATA
cappaanan. Boumanrny sputmana kawda macca Ca’t Ba Mg’t 6yaram?
Xaso6: 0,0168 r Ca; 0,0127 Mg.

12. Arap 20 ma KCN un Joiikananrynua tutpaanranaa 20,08 ma
0,1215 M AgNOscappaanan. 500 ma spurmanaru KCN mukaopn xucobnau-
cuH? DKBHBaAJEHT HyKTana Xocha 6yaran Ag(CN)i wu M (2 KCN) monsp
KBHBAJIEHT Maccara TeHT Je6 Xxucobra oanHcuu. XKasob: 7,932 r.

13. 20,00 ma NiCl; sputmacuun Tutpaawna 01,22 0,02065 M 3ATA
capdiaanan. Hukenb Ty3u 3pHTMAaCHHHHT KOHLEHTPALUACHHH {T/N1) aHHKAAHT.
JKasob: 2,840 r/n.

14. Arap 20,00 ma Bi(NOs)suu turpaawra 17,26 ma 0,06905 M 31TA
captianran 6yica, 3puTMa KOHLEHTpaUMsCHHH (r/A) XucobaaHr.

JKaso6: 23,54 r/a.
15. 20,00 ma Hg(NO;): spurmacura mya mukpopra NaMg ITA
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KYWHIraHA4H Ba aJMalUMHHIL PeaKUHSICH Tyraraniau CyHr, THTpJaHTaHAa
19,85 ma 0,05 M D]ITA (K=1,055) capdaanau. '

Mg OTA?~ +Hg*t =H@ONTA*™ +Mg**

cumob (I1) nurpar Hg(NOs): spurmacHHHAHT KoHueHTpauusicunu {r/n)
xucobaanr. )Kaso6: 16,99 r/a.

16. 25,00 man Ba(NOs)2vu NaMg 3TA uiuTHpoKHaa THTpJaHraHaa
18,05 Mn1 0,1 M 3/ITA (K=0,9878) cappaannu. Uananysuu Ba(NOs)e3pur-
Ma KOHUEHTpaUHWsicHHH (r/a) xucobaaur. )Kagob: 18,64 r/a.

17. HamyHna rapku6bunaru natpuit nouaapu NaZn(UO;)s(CH3;COO)s
- 6H20 xonaa uyktupuaau. Uykma axpaTu6 OAHHAW Ba 3PUTHAAU. YHM
TuTpranranaa 20,85 ma 0,01 M 3ATA ( K=0,9194 capdbaanau. Ananus-
JaHyBUYH MaxCyJoTlard HaTpui MUKAOpHHH TonHHT. XKasob: 441 mr.

18. 200,0 ma oxkap cyB TapkuGHAarn TEMHPHH aHHMKJIALl YUyH TeMHp
(1H) ravya okcuananiK, aMMHaK GUNGH YYKTHPUALH, Y§KMaHu axpatu6, HCI ™
nAa sputuagu. 0,006 M 3ATA (K=1,101) 6unan turpaavrauma 5,14 ma
cdpuanan. Cysaard TeMHPHHHT YMYMHH MHKIOPDHHH (Mr/Ja) TOHWHY
Kavod: 790 mr/a. :

19. 0,1065 r To3a marunit okcui Toprumu HCLia spuiud yarnun saoput
CTaHAapPT 3pUTMacH Taliépaanay. JpuTmaHu Yauos koabacuaa 250,0 Ma raua
CyB GunaH cytoatupuinu. Yugatn 20,00 ma onu6 D TA nu crangapraau yuyn
capbaanan Ba 10,0 na turpaanaun. Tutpaawra 19,75 ma DATA spurmacu
capbaanau. IATA KonueHtpauusicunu (Mosib/a1) Xucobnaur. JKasob:
0,01C70 monn/a.

20. 10,0 ma NiClp 3puTmMacura auctuanauran cyB, ammuakiaun Gydep Ba
20,0 wma 001085 M 3OTA kywuaau. Optukua IDJATA nu
0.01292 M MgClysputMacu 6unad Turpaanranaa 5,47 ma MgClacapdaannn.
Hukenb xaopun NiCle nu 6ouwinanruu KonueHTpauusicuu (r/a) Xuco6aar.
Xaso6: 1,997 r/n.

21. CaHoaT umkuHAu -cysaapuian 100,0 ma oau6 SOI~ nounapu
BaCly6uaan uykrupuaan. Uykma BaSOspuabTpaanay, oBuaan sa 30,00 ma
0,025 M 3ATA (K=1,001) na sputuaan. Oprukua 3ITA mukaopu 15,00 ma
0,025 M maruui xaopua (K=0,99871) 6unau turpaauau. Cyabdar-don
(SOZ ") koHuentpaumnsicunu (Mr/a) anukaaur. Kaeo6: 361,4 wmr/a.

22. Munepan cys Tapkubuaarn SOs2™ HOHNAPHHM AHHKJAL YYYH yHHHT
1590 ma ra 25,00 ma 0,1115 M BaClzkjunaan. UHykma duaprpaaumacias
YCTHIra TapKuGuia Marivii Komnjekcod 6yaran ammuakau 6ydep apatalima
Kywnaau Ba 14,00 ma 0,012242 M 3JITA 6Guaan tutpaanau. Cyabdat
HOHJIADH KOHUEHTPAUHACHHH (Mr/a) Xucobaanr. XKaeo6: 67,16 mr/a.

23. CyBHHHI KapGoHAT KATTHUKJHTHHH aHHKAall yuyH yuaan 200,0 wma
o116 TuTpaanranaa 10,25 ma 0,1 M HCl (K=0,9845) capd 6yaau. AitHn
CYBHHHI YMYMHUl KaTTHKAHUTHHK aHukJamiaa yuunr 100,0 ma ura 15,12 ma
0,06 M 3ITA (K=0,8918) capoaanan. CysunHr kapGoHaTIH yMyMuil Ba
ROMMHUA  KATTHKJMTHHH XHCOGJaHT. YHUHT MOASID 3KBHUBANEHT Maccacw
M2t wnw M (1/2 M?Y) ra tenr ne6 oaunr. Kasob: 505, 13,48 Ba
8,43 mosb/a. ) )

24. 0,5564 r Toprumuu TuTpaain yuyd 21,20 ma 0,2500 Hg(NOs):
. (Lyy=1/2) capguianran 6yaca, TexuukaBuit HaTpuii Opomuasarn (%)

TalAaHAMK Macca yayluHu XucoGnaHr. YHM Hasapuil Mukiaopu Ouaad
TakKocaaur. Xasob: 76,04; uasapuin 77,66%.
25. Kanbuuuupianran copaa TapkuGHAArM XJIOPHH aHHKJAIL YUyH
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1,652 r coaa cysaa sputuiau Ba xaxmu 100,0 Ma ra eTkazungu. Talépnanrau
spurmagan 20,00 ma oau6, ynu HNOs6unau HeliTpassianin Ba THTPAAHTaH1a
yura 18,38 wma 0,01 u Hg(NOs)a(f,,=1/2) (K=1,075) capdaanan.
Tekurnpunaérran Hamynanaru xaop maccacy NaClra ailnaHTHpUAKO yHMHT
MHKAOPHHH XHcobaaur. XKaso6: 3,49%.

26. Toptumu, 1,099 r BaCly+-2H,0 nan 100,0 Ma spurma taiépJaaHniu,
yuaan 20,00 ma oan6 NasMg3TA kywuasn. XocHa KUJAHHTat apajaliMaHy
Tutpaawra 17,65 ma 0,05085 M 3]ITA capdaauan. Bapuiitnu M@+ nurupo-
Kuaa rturpaamaa n (Ba)=n (3JATA) nae6 kabyan KuluHrai Xonaaa,
HamyHararn BaClora reruuwnu (%) macca yaywudu xuco6aanr. XucobaaH-
rau kuiimatiu BaCly« 2H;0 uunr uasapuit KuiimaT GuiaH TaKKOCJIaHT.
aso6: 85,00%; nasapuit Kuitmaty 85,259%.

27. Tapku6una docdop 6op maTepuan TapKkuGHAATH JAHTAHOHANAPHUHT
yMyMuli AHFHHAH MUKAOPUHM aHMKJALl yuyH 0,2043 © TOPTHUM OJNHHAH. YHH
SPHTHIraHAAH CYHr, XadaJ OepyBUH HOHJAp a)XXPaTHIAH Ba 3pHTMa
KCHJIEHOJOPaHK HHAHKATOPH KYWHO MUKpOGiopeTKaaa THTpAaHraniaa 1,82 ma
0,01078 M IATA capdaanan. HamyHagaru nanTaHoHadap HHFHHAHCHHHHT
Macca yaywuHn (%) nanradra nwuc6aran xucobaanr. XKasob: 1,33%.

28. 2,885 r kotuwma Pb—Na—Kspuruaau sa 250 ma raua cys Gunat
CYIOATHPHJAK. DPHTManaH 25 Ma 0Aub YCTHTa KCHIEHONOPaHX HHAHKATOPH
Kywu6 Tturpaavranpa 12,28 ma 0,1 M 3ATA (K=1,086) capdaangm.
KoTuiiMa Tapku6ugaru KyprowiMHTa TEeFUILAK Macca YJAyLIHHH (%)
xucoGaaunr. Xaeob: 95,78%.

29. 0,7634 r Hg(NOs)2+n HoO spntnan6 250 ma sputMa Talépaanan.
Yupaun 25,00 ma o4u6 ycrura 50 ma 0,01007 M 3ATA kywunau. OpTuKua
3/ITA rturpnauranaa 23,83 ma 0,01178 M ZnSO,capdpnanau. Hamynanaru
Hg (NOs) 2 HuHr Macca yaywivHu XMcoGJaHr Ba KPHCTANIOFHAPATAA KaHYa
MoJieKyaa cyB GOPAUTHHM aHHKaaHr. JKasob: 94,73% n=1.

30. 2,503 r YFruT MuHepaa KHCJAOTaAa HIUJNAHIAH Ba 3PHTMA XaXKMH
250,0 Mg ra KeATHPUAAH, YyKMacH GUAbTPA6 onuHaH; GuabTpaTaaH 50 Ma
onu6 100,0 Ma §auos konbacura coannau Ba yerura 25,00 ma 0,1 M Bi(NOs)s
(K=0,9789) kywu6, Gearncuraya tysnaupuaau. Oprtodocdar kuciaora
Bi(NO3)s6unan peakuusra kupuiin6 BiPOsuykma xocun 6¥aanu Ba yHH siHa
kafitanan puapTpaab akpaTub oNHHIH.

Bi(NO3)3+ HsPOs=BiPO| + 3HNOs

Opurmagan 50 Ma oau6 optukya BPY uonnapu GuHaduia AHpOKaTEXHH
MHAMKATOpH épaaMuia TuTpJanranaa 15 ma 0,05 M 3TA (K=1,001) capd-
Aaau. Yrut tapkubupark P:Os Hunr macca yaywnHu (%) aHuknaur.
JKaso6: 13,41%.

31. HMccukAHK 3Heprusi YCKyHasllapH KOMILJIEKCOH OuJlaH I0BHJraHaa
TapKHGHA TEMHUD Ba MHUC GY/ITaH KOMIIEKCOHAT 3pHTMaiapd XocHa 6yanu.

SpurtMagad 50 MJa oaM6 MeTasls KOMILIEKCOHAT Ba KOMIUIEKCOHHH
napuajaul MakCalMaa HCHTHW iy Ouaan xoHuentpaauran HNO; Guaan
uwaanan. Konauk yados konbapa 100,0 ma rada cylonTHpuaLH. DpUTMaiaH
25,00 Ma1 oau6 TemupaM 3puTMa aMMHaK Ousian uykTupuamn. Temup
(I11) rumpokcHa uykMacu axpaTu6 ONMHIM Ba XJAOPHA KMCAOTAAA 3PHTHIAH
XaMmaa cyabdacanniing Kucaora uiwtupokuaa SJATA Guaaw TuTpaaHAH.
Temup (I11) ruApOKCHAHM aXKpaTraHAaH KOJTaH AMMHMAK/H 3pUTMa HHFHO
onuunu Ba [NAP unaukatopd KYmu6 muc muxaopunu Guani yuyn SITA
OuJ1aH THTPJAHAH.
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TeMHp Ba MHCHH THTPJ1AL HATHKAJAPH KaABaJJla KEJTHPHJTAH.

Ba- Temupur THTpJIAW MHCHH THTpJAW

pH- TA

ant | V(3ATA)ma cgﬁf/ﬁ)  V(3ATA)Ma o511 /n)
1. 12,18 0,01021 16,11 0,01021
2. 10,92 0,01095 14,15 0,01095
3. 11,62 0,02516 15,81 0,02516
4 15,41 0,02498 19,14 0,02498
5. 12,62 0,01203 16,17 0,05013
6. 10,36 0,01142 15,26 0,05212

MasianyBuy spuTmanarn Temup Ba MHMC KOHUeHTpalusiapuru  (r/a)
xucobaanr. JKaso6: 1) 0,5556 r/n Fe; 0,8362r/a Cu; 2) 05342 r/a Fe;
0,7877r/n Cu; 3) 1,306r/a Fe; 2,022r/a Cu; 4) 1,718r/a Fe; 2,413r/a Cu;
5) 0,6460r/a Cu; 6) 0,5281 r/n Fe; 4,043r/n Cu.

32. Oxaktow toptumu 0,1000 r aan 1000 Ma sputma Taitépaanau.
Spurmanan 20,00 ma 0.1u6, Ca®* Ba Mgt yMymuit IRFHHAMCHHK TONHL yuyH
19,25 ma 05140 M 3TA capdaanan. Ipurmanan 20 ma oau6 Ca?t muxio-
PHHH QOXHA4 anuKaaw yuyn turpaaurauga IJATA Hu Juwa sputmacuinan
6,25 ma cappaanan. Oxaktowaarn CaCQs; Ba MgCO, napuuur macca
yaylwuiu xucobaaur. XKasob: 16,10% CaCQOs; 28,15% MgCOs.

33. 4,026 r yFUT MuHepan KHCAOTAAA flapyaNaHiH Ba IPUTMA XaXKMH
250,0 Ma ra erkaswiau. JpuTManan spuMail KoJAraH KOAAHK axpatn®
OJ1MHTaHAan cyur, namyHaian 50,0 Ma 0au6 JofKa Xocua 6YaryHua HWKop
Tabcupuaa He#dtpamnauau. Ycrura pH=4,6 6yaryuua aueratr Gydep
apanaiuma KYWHAan Ba 3puTMa Xaxx Mudd 250,0 mit ra eTkasu1au. IpurMaian
KaNbLUHAHKY aHuKAal yuyH yHaaH 25,00 ma oaHHAM, HHAHKATOD (JIyopeKcon
Kyunb tutpaanrania 10,02 ma 0,5121 M 3ITA capdaauan. llynua xaxman
HaMyHalarn Kajbllui Ba MarHduiHi yMyMHH MHKIODHHH 4HHKIAIL yuyH
HHIAHKATOP XPOM TYK-KYK Kyuub TuTpaaHrania assaary IATA nau 18,14 ma
capdaanad. ¥Yrut Tapkubunarn CaO Ba MgOuapuuur macca yayuinau (%)
xucoBaaur. )Kasob: 35,75% CaO; 20,80%.

34. 0,5108 r kaoann NasCO; Ba NapBsQ; 6unan KopHIUTHPUIaAK.
Kopuiuma cywarupuaran HClaa spurnami sa xaxmu 250,0 Ma 1a eTKA3HIAN.
100,0 Ma1 3puTMaHK ycTHra YPOTPONMK KYLUMAAK BA YyKMAra TYWIFH CHIHKAT
KHCA0Ta (GHABTPAAHAH, YYKMA WJIHK YPOTPONHH 3PHTMAcH GUAAH IOBHJIH.
dunbTpat (3puT™Ma) Ba OBUIATAH cyBau sputma 10,16 ma 0,005040 M 3]TA
HHAHTOKapMHH 6unan XaMaa 209 au KOH uwtupoknaa tutpaaniu. Kaoann
Tapkn6uaarn CaO uunr macca yayuwuHu (%) xucobaanr. XKaeob: 1,41%.

35. TapkuGuaa KYpFoOLIKH, MarHuil, pyx Ba HHAU(dEPEHT KOARHKAAp
6yaran 3,924 r Hamyna TopTumuaan 250,0 mJa 3puTMa TallépaaHiu.
dputmanan 25,00 ma onu6, pyxun Zn(CN) >~ Komueke xonaa 6oF1au yayH
UHaHHI HOHH KYIUHALKH. DpUTMana KoaraH Mariuit Ba Kyprowin 20,42 ma
0,05037 M 3TA 6uaaum Tutpaanan. CyHrpa Wy 3IpuTManark Kyprowuu
2,3- auMepkaHTanponano:s épiamnia HHKo6 aHau Ba yHaa axpaaras DJITA
tn 18,47 ma 0,01012 M MgCly 6uaan tuTpaanau. Hukobaanran pyx
KOMIIeKCHHH Oy3uil yuyH, ailHu spuTMara ¢opManbierni KyWH/LH:
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Zn(CN)?~ +4HCOH +4H,0=Zrt*+ +4HOCH,CN + 40H -

Axpanras pyxuu 15,07 mn 0,06037 M 31 TA 6unan turpaanau. HamyHaaaru
KyPFOLUMH, MarHuil Ba pyXJapHUHT Macca yayuu (%) Hu xucobnaur. )Kasob:
9.87% Ps; 521% Zn; 12,65% Cu.

36. 4,012 r aatyn HNOsna sputusiranaat Keiini, mera —Kanah KHCJAOTa
yykMacH axparuiaid. PuabTpaT Xamia wsuarad cysaad 500,0 ma 3pHTMa
Taiépnanad. Ainu 3putmagad 10,00 ma oau6 Pb, Zn Ba CuiHuur fiurnHan
MHKIOPHUHH aHHKJawW yuyH 49,29 ma 0,025 M 31TA (K==0,9613) capdaau-
an. Hkkuwun uammra 25,00 M HamyHa 3puTMacuiaH oau6 HaTpHi
THOCYAbOAT GHIaH MUC HUKOGJaHaan Ba Zn, Pbuu turpnawra ywa 3ATA
sian 21,33 Ma capdaanan. Yuuauu kucm 100,0 ma sputmaparu CuBa Zn
unaHWANap OuiaH HukoGNaHalM Xamiaa KYprowiuH THTpJaaHwranjga yiia
kouuentpaunaan 3ATA pan 10,26 ma capdaanaun. Jlatys TapkuGuaaru
KOMMOHEHTAAPHHHT Macca yaywnapuuu XxucoGnaur. JKaso6: 6,37% Ps;
14,70% Zn; 77,57% Cu.

37. Tapku6u FeyOs, NiOBa AlaOspan u6opar 0,5192 r heppHT TOPTHMH
SpUTHAHKG, 3¢Hp Ouaal TeMUp CYPHMH KyndepoHaT XosAa aXpaTH6 oJHHIK Ba
100,0 ma spuTma Tai€paanan. HamyHanaru Hukeab Ba aJIOMHHHHHT YMyMHR
AHPHHAH MMKAODHHY aHHKaW yuyH 20,00 mar sputma 50,00 ma1 0,05 M DITA
(K=1,071) kywunnu Ba optukuacu 18,12 M 0,00 M ZnSO, (K=1,071) 6u-
nan turpaanan. Cynrpa ana wy spurmara KFKywu6 anoMunni HukoGaaniu
Ba axpaaran IATA ZnSO, 6unan turpaauranga 16,48 ma ZnSO,
capdranau. PeppuTaard OKCHAJAPHUHT Macca yaywaapuin (%) aHukaanr.
JKasob: 13,449 Fel0s, 43,23% NiO; 43,33% Al 0.

38. Tapku6una Fe;O;—BaO6yuran 0,3822 r hepput.TOpTHMHAAH XOCH/I
KHJIMHIAH 3PUTMajal TeMHPHH a)XPaTHIL YYyH AHHOHHTIAH KOJIOHKalaH
ytkazunau. Idpurma pH=10 ra Kanap HeidTpaananan Ba 25,00 wma
0,025 M 3ATA (K=0,9816) O6unan turparatranga 20,92 msa sputma
cappaanau. Peppuraary oKCHANapHHHT Macca yayuuiapuau (%) xucobaanr.
Xaeo6: 6,18% BaO; 93,82% Fe 0,

39. Fe03—NiO—CaO Tapku6an 0,6018 r ¢epput TOpTUMHAAH
TaképAaHTaR 3IPUTMA KyUWIH HILKOPHIA aHHOHHTAAH YTKa3naauM Ba 3Je-
MEHTJIAPHH aXKpaTHll yuyH Kyituaaruaap Kywuaan: 9 M HClau annountaan
TeMHp Ba KoGaabT GupukManapu anukaadaan, 4 M HCI na ko6anbTHu
weunagn Ba | M HCl aa Ttemup w0Buan6 axparunaad. Hartuxana
aXpaTHO OJNHHTaH AHHOWJIAD 3PUTMACH KOMIIJIEKCOHOMETPHK yCyJijia THTpJIaH-
[H, XKYMJlagaH 3pHTMaflard Hukeanu turpaawra 19,53 ma 0,05 M 3ATA
(K=1,102), kobasbtra -— 4,81 ma 0,01 M 9ATA (K==0,9906) cappaanau.
Deppuraary OKCHANAPHHHr Macca yaywaapuuu (%) anuknaur. Kasob:
13,36 NiO;* 0,59% CaO; 86,05% Fe 03

40. AHaau3ra o/iuHran 3puT™a Tapku6uaa 0,67 r/a komnaekcon (I111) Ba
61pop MuKaop Temup 6yaran kommiekc pH=1,0 1a HHAMKATOP KCHICHOJO-
paHXK Kywn6 Turpaanransa 20,00 ma 0,01 M Bi(NOs)scappaanan. Ananus
KHJIHHYBUH HAMYHA 3PHTMACHHUHT XaXKMUHHU XucoBaaur. XKapo6: 100,00 ma.

41. Tapkn6una 25% momunan Ci2H13N203 (M=232,24 r/monb) 6yaran
npenapaTHu KyHHAarn cxema 6yiinua aHajuW3 KuJuil Yy4yH lpenapatiaaf
KaHua Macca OJMII Kepak: TOPTHM 3DHTHJIMG HIIKOPHH 3pHTMa JHOMHHAA
Hg(Ci2H12N203) 2 kypuunwaa u§kTupHaany Ba CHpKa KHCA0TA TabCHPHAA
Heiirpantanaan Ba 50,0 ma 0,01 M Hg (ClO4) ok yinnnann; apanauimMa Xaxmu
100,0 Ma ra eTkasunanu, uykMacu ¢puabtpaarand. duasbrparaan 20,00 onnb
mya muxkaopaa NaMg 3ITA kywu6 unpukatop 3puoxpom kopa T Ba
amoMHHMiM Gydep spuTMana THTpaanrawaa 10,00 ma 0,005 M IATA
capdpaanan. XKasob: 0,46 r.
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42, DpurManard TeMup Ba MucHu koMiLlekcos 111 6nnan 6epran Kommieke
6upukmacuiaan codp xonnaru komnaekcod i1l Hu anukaaw yuyH, 6yF Ko3zoH
103aCHAAH OJHMHTaH Ty3 KataaM spuTMacuHudr 50 ma wu pH=4,5 na AP
MHAHKATODH HIWITHPOKMIA MHC cyabdaT s3puTMacH OunaH TuTpaanin. Bup
HeYa HaAMYHaHH THTpJall HaTHXKajlapu *ajlsajina GepuaraH:

Ha- Ha-
My- | V(CuSO4)ma c(CuSOy4) My- | V(CuSO4)mn ¢(CuSOy4)
Ha Ha -
10,15 0,05081 20,18 0,01019
2 16,41 0,02542 4 11,47 02112
Hamynanaru cop NasHy DATA HuHr KoHueHTpauusicuwu (r/a)

xHcobaaHr. Kasob: 3,486 r/a; 2) 2,759 r/a; 3) 383 r/n; 4) 1,630 r/n.
43. Heutruu Ko30HHAATH Ty3 KaTJaMaapHHH I0BHIIHH TEKIUUPHG Typull
YUyH KOMILIEKCOH 3pHTMacH épaamMuia cod xonpnard komnaekcod !l wunr
TEeMHDP HUUITHPOKHAATH KOMAJEKC MHKAOPH aHuKAaHAu. Bynunr yuyn 50,0 ma
laH 6up Heuya MapTa HaMyHa HUTPaAT Kucaota 6unan pH=1,0 ra keatupuaa-

4H Ba THTpaHT 3puTMacH cudaruaa Bi(NOs)s onnnu6, unankatop
KCHJICHONOPAHK HIUTHPOKKAA M3UYWIHMK OuJaH THTpJAaHaau. Tutpaau
HaTHXKaJapH XKaABaARa KeJATHPHJTaH.
1-Hamyna 2-Hamyna 3-Hamyna
V(Bi(NO3)2] o« Bi(NO3)s] V(Bi{(NO3k ) o Bi(NOs)s) V(Bi(NO3 s} c( Bi(NOs)s
M monb/n Ma Monb/n Ma MOJIb/ A
I 19,50 0,002009 9,65 0,002009 4,82 0,002009
I1 12,18 0,005162 10,49 0,005162 5,11 0,005162
1 16,91 0,002517 14,12 0,002517 0,84 0,002517
Tys KaTnamaapiHu IOBMAMLIMHKM HaMyHaaaru Kerma;KeT 3 wMapra

I0BHJ1A€TraH THTPAHTAArH 3pKHH KoMiliekcoH NasHy3/1TA koHueHTpauHscH-
HH (r/a) xucobaaws 6unaH KysaTu6 Gopuur. JKaso6: 1) 0,2634 r/a;
2) 0,1304 r/n; 3) 0,0651 r/a; 11. 1) 0,4228 r/n; 2) 0,3641 r//a; 3) 0,1774 r/n;
I11. 1) 0,2862 r/a; 2) 0,2390 r/a; 3) 0,0142 r/n.

44. Auanns naspuna namyna Cu[CsHsCH(OH)COO]2 xonna uyktu-
puaran 6ynub, uykma sputmacu Ba Muc ([I) Hu THTpnawra Mypekcua
uiuTHpokuaa 20,25 ma 0,011000 M 3TA capdaanran 6y/ca, oJdMHTaH
HaMyHaaa GoaoMm kucaotra CesHsCH(OH) COOH M=304,32 r/moub
GopJauruHu xuco6aanr. XKaeob: 0,0616 r.

45. Tapku6una 6yaran nupuaus 10,00 mMa  H3jnaHyBYM 3pHTMara
CdCly Huur couptam  sputmach Kywuagd. Xocua GyaraH  uykMa
Cd(CsHsN)oCly punbtpiannm, sputuann. Maaukatop spuoxpom kopa T Ba
aMMHakad Gycdep spuTManu uwapoutaa 1525 wma 0,01 M 3ATA
(K=0,9918) 6uaan turpaaugu. Nactnabku 3pUTMajard NHPHAHWH KOH-
UEHTPALUSICHHU /a1 xucobaanr. Xaso6: 2,393 r/a.

46. TapkuGuaa xuHuHruapoxJopua 6yaran 0,5200 r TH66uér npenapartu
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SPUTHAraHAaH CyHr, Xxaxmu 50,0° M raya cyB GujaH CYOJTHDPHIALH.
Apurmanad 20,00 Ma oau6 auero-6enzon myxuraa [CooH24N202)Clo’
- (CH3COCH3), uykmacuu xocun kuauuau. Uykma QuAbTPAAHIH, aMMUAK-
Aa 3PHTHJAH Ba MypeKCHA uwTHpokdaa muc 10,75 ma 0,0500 M 3TA
6unan tuTpaanau. Tu66unér npenapatngard XuHuH — CooH2aNoO: (M=
=324,42 r/MoJb) HHHI Macca yaywuHu XucoGaaur. )Kasob: 83,33 %.

47. -TopTuMu m; aKPWIOHMTPOJI Ba YHHHT [I0JUMEPH KaTaiu3arop
cudatuna onuran BF3;0(CiHs)o rapkubugarn MeTua cnuptia 3pHTHIAM.
Apurmara me Hg(CH3COO); kywninu. Peakuun Tyraranpan Keiiun:

. H,C = CH—CN + Hg (CH3sC0O0) ;4 CH;OH =
= HyC—OCH,—CH-—CN + CH;COOH

HgCH;COO

3puTMara aMMoHHin Gydep Ba pyx komnaekcoHat NapZn3JTA sputmacu
Kymuian. Oprtukua cumo6 (11) Ba pyx KOMNJeKCOHaT TabCHpJaHHLUH
HaTHXacHla Xocua 6yaran pyx (11) nonaapn V Ma XaXM Ba ¢ KOHUEHTpaLHa-
ma DATA spurmacu GunaH TutpiaHau. JKaaBanjga KypcaTHaraH MabJjy-
MoTiapra acocialinG akpuiountpua monomepu CHy=CHCN (M=53,03
r/Monb) HUHT Macca ( %) yiayuiuHe XMCOOMAHF.

Bapuanr mi,r ma,r V(3ATA)Ma c'(f)ﬁ;r/ﬁ)
1 0,5036 0,1593 5,25 0,5017
2 0,8219 0,2361 8,19 0,04895
3 09816 0,2519 16,21 0,02512
4 0,4812 0,4014 18,15 0,02016
5 1,244 0,8195 19,48 0,05121
6 1,162 0,9218 20,82 0,04962

HKasob: 1) 2,49%;: 2) 2,19 %;: 3) 2,07 %; 4) 9,86 %: 5) 6,71 %, 6) 11,34 %.

48. TuG6uit npenaparnaru kapend CsHioNsOp (M==194, 192 r/Moub)
MUKAOPHHH aHHKAaL ydyn 0,4882 r Hamyna apuTuaam Ba Xaxmu 50,00 ma ra
eTKasuAAN. BupranamuG KeaaauraH KOMIOHEHTAAP ampaTHATaHAAN cyur,
20,00 ma HaMyHa oau6, 25,00 ma 0,020000 M KBiJ, kyunnan sa wy iy
6HJ18H KydHjiaru peakuus éynnqa Kadeun UYKTHPUIAHU:

(C8H10N402)H+ +BIJ;'— = (C3H10N402) HBIJ4 l
Ujkma buabTpaanam, GuasTpat 40 Ma rada cyloaTHpuiLn Ba yuaan 20,00 ma
04116, opTHKUa BucMyThu KBiJiuuur capuk panrru #yKoarynya THTpaaurai-
xa 19,85 Ma 0,01000 M 3ATA capduanan. [Ipenapatnarn KagenHHUHT Macca
yayud ( %) nu xucobaanr. JKagob: 10,24 %.
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12-606
YYKTUPHULUTA ACOCJIAHi"AH TUTPJIAWLO YCYJIJIAPH

12.1. ApreHtomerpus

Adinu 6060azu mus3yru Jpeanutdan 0A0uH Kam IpysLan
moodarapru wikma xocua Ofauwiu ‘8a yHu 3puwiu xaxkuoa
bepusean masaymoraaprhu Takpopaauws Kepak (5- 6o6ra
KapaHr).

YykMa xocusn 6Gyauuira acociaHraH THUTPUMETPHK aHa-
Jip3ra KyAuaaauraH 3Hr MyxuM Tanabnap Ky#uparuaapaat
unbopaT: 4ykma eTap/au Aapaxajla 03 3pyBuaH Ba THTPaHT
Kyuwn GuaaH Te3ruHa uykma xocua Gyauiun. Uykma Kyna
Xam 03 MHKIOpAA GollKa KoJaanKJaap 6unaHn upaocaaHmacau-
TH, TUTPJAWIHH HUXOACHTA eTTaHJWUTMHH aHUK KypcaTyBuM
HHAHKaTop OyJjulIM 3apyp.

Yykma XocHJ OYauilira acociJaHraH THTPHMETPHK YCyJ-
Japra Kymyil HUTpaT (aprentomerpusi) Ba cumob (1) Hutpar
(MepKypoMeTpHSt) HH KYyJnjalura acocjJaHraH UYKTHPHLUI
MeTOAJIapH aMmaJgja KaTTa axaMmusiTra ara.

ApreHTOMeTpUK THUTpJallga acocaH raJjoreHjap KoH-
UEHTPAIUACHHHY, acocaH YJAapHUHT MHKIAODHHH aHWKJaalaa
tdofiganannaagn. Macanas, XJ10pHH aHHKJALI PEAKLHSCH!

Ag* 4Cl— =AgCl

ApreHTOMETpHK TUTPJALI yCYIHAA KyMYyL HUTPAT, Ol Ty3H
Ba KaJuH €KH aMMOHHH THOILMAHATIApP aCOCHH HLUYH IPHTMA
6ynu6 xucobjaHanu. Y Kopa uaMiljda CaKJaHald, UyHKH
€PYFJIMK HYpHM TabCHpHUra KyMyul Ty3Japd Yuaamcu3 6yaub,
napuanaHami.

Opurmanapaan, NaCl sa KSCN (éku NH,SCN) nap
KalTa KpHCTa/ira TyulMpuJraHi npenapatiaH TaiépaaHaiu.
KSCN (éku NH4SCN) sputmanapuuyn aHMK KOHUEHTPALUACH
TUTpaanrad crangapt AgNO; 6Viiuua Tonuaanu.

12.1.1. Turpaaws arpu YH3uKIapu

ApreHTOMeTpUK THTpJaaluaa 3rpH YM3WK oaataa pAg —
V koopaunaraapu 6Vitnua Tysunain. Bynaa pAg — Kymyuu
HOHJapH KOHUEHTPAUWSICHHUHT Mauoui Jorapupmu, V —
TUTPAHT XaXkMu. Turpanr cudpatuaa AgNO; ékn KSCN Ba
wydra yxwaw NaCl spurmanapaan oauwr mMyMmruH. 100
ma 0,10 M NaCl uu 0,10 M AgNO; sputmacu OGuian
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TUTPJAL 3TPH YU3UFUHH XUCOOMalauK. XHco6aalulHu coana-
JalITHPHII y4YH TUTPJall BaKTH/Aa 3PUTMA Xa>KMH y3rapMati-
AW, XaMIa aKTHBJAHK OHJAaH HOHJA&D KOHUEHTpalusiiapH
opacuaard apk cesujapau 3mac, 1e6 KapaiiMu3s.

Cysau sputmana NaCltyauk auccounnanran 6yaanu, wy
cababuiH . uTpaawHy OOWKWAA, STbHH XaJdd THTPAHT KyUIMJIMa-
ranaa Cl nonnapu koHuentpauusicn NaClkoHuenrpaunsicura
tenr, sibHu 0,10 moab/a Ba pCl=1,00 6yaann.

dpurma NaCl 1,00 ma AgNO; Kyuwniranaa sputmana
AgCluykma xocua 6yaann Ba Cl™ HoHnapu KOHUEHTPALUACH
KaMasiH. JPHTMAaaa HOHJAp MYyBO3aHAT KOHLUEHTPalHSICH:

[Ag*] =x [CI7]|=0,099+x ra Teur Gynamu. DpyBuaHIHK

KynaiTmacu Kouaacura 6uHoan AgCk=1,78-10~"" moab/n

HH 6é3dw  MyMKuH: x(x40,099) =1,78.107'°, 6yHzan
-10

x= [AgT] =—L7~(§\34'0—19%——=1,8-10_9 Mosib/a1 ékn pAg=28,74

90,0mn AgNOs3putMacu Kywuaranaa, y raxmutad 90 9% xaop
noHuHu Oupuktupu6 AgCl uykmacura ainawTupaid Ba
SpHTMafark MyBo3aHaT KoHueHtpauus [Agt|=x Ba

[CI7]—0,01 +x 6ynann. DpyBuUaHAHK KYynaUTMaCHAAH: X
—10
X= [Ag+]=*l—'17§--'llg_2 —=1,78-10"% mosnb/a Ba pAg=

=7,74 ra reuraup. Arap 99,0 ma AgNOs; kyummaca,
y Xosda 3puTMala HOHJap KoHuewTpauusich [Agt]=x,
[CI7]=1,0-10"%4x 6ynanu, 6ynnan x= [Agt]=
1,78-10"
1,0-1073
99,9 ma AgNO; kywnaraigad cyHr, aHaau3 KWIHHYBUH
spuTManga Taxmudah 0,1 9% Turpaawira onHHraH XJop
HOHJ1apH MHKAOpH Koiaan, [Agt]=x, [cl7]=10"*+x Ba
—10
x=—1;7§':3_4 =1,78:10 "®moab/a. Yupan pAg=>5,746ynaa-
au. Arap 100,00 ma AgNOs KVIUHIACA IKBMUBANEHT HyKTara
spuiiniany, siviy [Ag™] Ba [Cl7] HoHaapH KoHLleHTpalus-
cu Tenr 6yaamn. [Agt]=[Cl7]=1,78-10"""=1,33-10"°
MoJb/a. buHoGapun pAg=4,88 6ynaau. IDkBuBajeHTAaH
oprukua Kywuarad 0,1 ma AgNO;3puTMa KOHUEHTPAUUACH
[Agt]=10"*+xBa [Cl ]=x, uynkn x<& 1,0-10 ~*6y.ra-
Hu yuyn, [Ag¥]=1,0-10 "% moab/a Ba pAg=4,0 Gynann.
Optukua 1,00 AgNOs; spurmacu 3ca [AgT}=1,0-
-107° mosb/n1 Ba pAg=23,0 uu Gepaau. Baxapuiran xuco6-
Jal HaTHXKaJgaapu rpaduk acoca 12.1- pacmia KeJTupuaran.

=1,78-10"7 éku pAg=6,74 6yaaau. DpuTmara
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ApreHTOMEeTPHUK THTpJALL 3TPH YMU3HUFH XaM pacMmaa KypuHub
TypraHn Kabwu, oparjgaru uiakira sra. Jlacraab spurmanaru
XJOpUIHUHT 6up Tomun AgNO;aan 1o 90 % raua rturpaan-
raura Kazap pAg xamMacu 6y.au6 Gup Gup/AHKKa y3rapanw,
cyHrpa uy ysrapuwnu ¢akar 9,0 ma AgNOs;sputma xocui
KWJ1a/lH, 5KBHBaJIeHT HyKTa aTpoduaa 3ca TUTpJAALL cakpaMa-
CH Ky3aTuJsaau. Aiinu sonana 0,2 man AgNQOssputma (99,9 nau
100,1 mn rava) kKywmuiaranna pAg==>5,74 nau 4,00 rava, sAbHH
NesapJH HMKKH OupJukKa yarapaiu. TabCupJaHyBuM MOAAa
KOHIleHTpaUUAIapH OPTHIIM Ba XapOPaTHHHT KaMaHulluK
OGuilan THUTpaall cakpaMach OpTald, UYHKH XapopaTHH
nacaiuwu DK kamaiiniinra oau6 keaaau. Arap AgNO; Hu
HaTpui 6pomMul Ba HaTpui HoauA OujaH Y3apo peaklHslapH-
da TdUTpJalll cakpama uderapack xuco6sa6 Gopuica, y xonana
TUTpJAaUl cakpaMma KarraJuruHuHr DK ra GOFIUKIUTHHR
Ky3aTu6 OGopull MyMKuH. Xucobaaul HaTHXaJapdH Xam
PAg
%0}
740} T
7o} !
100} ==~
144
60
40t
Zo(

I S PR A

S0 — '/éo V(AgNG, ), ma

12.1- pacm. APreHTOMETPHK THTPJALI 3rPH UH3HKAAPH:
1 — NaCl; 2 — NaBr; 3 — Nal.

pacm- 12,1 na keatupusiras, 6yHaa THTpJALLLAAH XOCHJ Oyaran
Kymyul Tysgaapu DK cuHM Kamaiuwmu 6uiaaH  THTpaall
CaKpaMaHH VCHUIM SIKKOJ Ky3aTHJadH.

12.1.2. Uuaukaropaap

ApreHToMeTpusiia 3KBHBAJEHT HYKTaHH Xap XuJa Oelru-
Jgai #yJnapu, MHAMKATOpJaap épaaMuaa XaM MHIHKATOPCH3
XaM MaBXYL.

Tenr mukécaa aoiikananuw ycyau. by ¢ukpuu Teii-
Jhioccak Takaud stran. Xiaop HOHAApUHM THTPJAll BaKTHIa
3KBHBAJIEHT HYKTa SIKHHH/a THHHK 3DHTMalaH GUD KHCM 0J1HO,
yuuar 6upura AgNOQO; Ba ukkunuucura NaCl romusunanm.
Arap 3KBHBaJIeHT HyKTara 3pHlinjrai 6y/ca, Xap HKKH X0/
JoAKanaHuill 6Up Xua 6yaain. DPUTMAHH THTPJAL HUXOACKH a

.
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eTmaraH 6yJca, y xonaa AgNOskyuiuarad aputma JoiKana-
Haau, THUTpJawW YTKa3u6 wbopuaran 6yaca, ynaa NaCl
KYUIKMJITaH 5pUTMa JolKasaHaan. TeHr Mukécaa JoldKadaHHLL
YCYJIH IOKOPH Aapaxaja aHuKJKIH OW1aH XapakrepaaHalH.

Mop ycyan (uHamxkarop-kaawii Ouxpomar). by ycya,
TUTpJlall OXHPHAA KH3WJI-FUIIT DAaHIJIK KyMyHll Xpomar,
AgsCrO4 uykMacu xocua Gyauiiura acocaanrad. XJOpHAJIH
apreHTOMETPHK ycyJ Oujad THTpJallla 3KBUBAJEHT HYKTaja
noHnap Kouitentpauuscn [AgT] = [Cl7]=

= K pga= \/1,78- 107"%=1,33-10""° Mo/ib/A1 HH TALLKHU]

kuaann. Aiivu [AgT] uonnapu konuentpaumsicuna K sg.cro,
KuiiMatura eTuui yuyH 3apyp 6yaran [CrO3~] noHnapuHHHT
—12
KoHueHTpauusicu |[CrOf~ = Kagro _ 11-1070 6,2
[Agt]?  (1,33.107%)2
1073 Moab/ a1 MK Tauikua 3Taian. Bupok 6y KoHlUeHTpaunsia
KyMylLl XpoMaT 4YYKMacHHH Ky3 Ousian Kypu6 Oyamaiinu.
Uykma AgeCrO; xocusn O6yAraHuHM KYpHil y4yH aHaau3
KuauHyBuu 3spurmara AgNO; gad 6Gup ToMun KYunob
THTPJALIHA YTKa3nu6 1060pHil MyMKHH.

Xpomar 6uaaH TUTpJallHU HeHTpaa €KH KyucH3 HIUKOPHH
MyxuTaa, spurMa pH>6,5 nau karra, ammo 10,5 naH KHYHK
6yJraHaa, XpoMaT HHAHKATOPH HIUTHPOKHAA 06 GOpHJIAAH.
AHua KyuJn KWUCJIOTAJd MYXHTAa XPOMAaT HOHJIAPH MPOTOHJa-
waan (CrO~+H*=HCrO;) Ba MHAMKATOP CE3THPJHIH
cycasau, sputma pH=10,5 ra HucGatan aHua Katta Oy.aca
XpOMaTAaH OJIAHH KyMYlUl OKCHA €KH FHAPOKCHA 4yKMacu
XOCHJ GYJIHILIH MYMKHH.

Mop ycyau oaarna xjopua Ba 6poMuasapHy aHHKJallaa
KyanaHaau. Moama, THounanatap 3ca aHHKJAAHMaAaH, YyHKH
aacop6uusiiaHull XHCOGHTa 3KBMBaJIeHT HyKTaHu Geqrujalu
KHHMHJIALIAAK B2 aHAJH3 XaTOJHIH OPTaH.

®oarapa ycyau (unaunkarop — temup (1H1) — THounaHart
KomnJjekcH). KyMyuHy THoluHaHaT 64unaH y3apo TabCcupJaliry-
BuAaH (oiganaHu6 rajsoredsiapHd aHMKJALIAA KaiTa THTP-
Jdai ycyaunad doinananuianu. By ycya 6yiiHua aHaau3 KH-
JIHHYBUYH TaJIOTeHNH 3puT™Mara (xaopua éku 6pomun) AgNOs
HHHT THTpJAHTraH 3puUTMacHiaH OpPTHK4a KYyllWjaaian Ba
peakuusra Kupuuimail koaran Agt mukaopu temup Fe?t nu-
THPOKHAA KaJHii 6KH aMMOHMHA THOLHAHAT OGU/iaH THTPJaHalH
(Poabrapa ycysu).

TemupHu THouMaHaT GuaaH peakuusichgaH Qoiinananuo
THOUMAHAT KoHueHTpauuscH 10~° Moab/a 6yica XaM, yHH
aHHKJall HMKOHHHH Gepaim.
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DKBHUBAJEHT HYKT4/44 HOHJAp KOHLEHTPALHACH TeHT
6V.1anu:
[Ag*] = [SCN™] =1/9K pgsen=

— /L1-10~"2=1,05-10 " monb /.

TvounanaTHu afiHH KOHUEHTPAUHACHAA FPUTMA PAHMCH3NAH-
Maiau. Optuk4ya 6Gup TOMuYH KajHil THOUHaHAT (aMMOHHI)
KYIWHIHWH 3Ca, 3IPUTMaHH THHUK KOBOK CapHK paHITa
y3rapTHpanu. .y

®onvrapa -ycynuaa Agt 6unan  (Cr:0i~, POi~ Ba
6.) KaM 3pyBuYaH OHPHKMA XOCHJ KHAYBUW 60OLIKA HOHJADHH
Xam THTpJaul MyMKHH. AHHM yCyJl rajloreHJapHH KHCJO0Talu
MYXHTAA aHMKJall HUMKOHHSTH OujaH OollkanapaaHl YCTyH
Typanu.

dagHc ycyau (aacopOunaoBYM HHAHKAaTOpaap Ounau
TuTpaaw). YUykmara oTuaub ‘¥3 paHrHHH Y3rapTHPYBUH
GupukMara ancop6u/ioBUKM HWHAUKATOD AeHW1adH. Bupunuu
HaB6aTaa 6Mp MCMJIM HOHJAp uYykMmara aAcopOLHUsIAHHIIH
aHuKJaHTraH Ba Hc6oTaaHraH. MacanaH, XJI0pHAJaPHH KyMy Ll
HUTpaT GHJaH TUTpJaluaa 3KBHBaJeHT HyKrara Kajgap AgCl
uykmacura akcapust Cl™ nonnapu otunanu. bynnan uykma
3appavacd MmaH@uil 3apsaanaHub, yHM HedTpaJJaul yuyH
3puTManard mycbart 3appauainy HOHNapHU Y3ura GUpHKTHpa-
IH. DKBHBAJeHT HyKTadaH cyur optukua Ag' uowaapu
uykmara lotTunaau (aacopbuusiiadaaq) Ba MycbaT 3appayaHu
HeATpad/sall ydyH uyKMa 3puTMadark MaHpui 3apsaau
MOHJIApHH, KyMJaaLaH, HHAHKATOP WOHJAPHHH XaM OHPHKTH-
paau. bab3u 6up 6YEK aHUOHIapu uykMara aacopbuusnauut
Y3 paHruHu y3raprupaiu.

XJs0p HOHMAPHHM TUTpJalila 3HC SIXUIM ajcopbuusasa-
HYBUH HHAHMKATOp ¢uyopecuedH xucobGaaHaau. IJpuTMaina
(bayopeclieHH KYKHUMTHp-CapFULL paHrad 6Yan6, 3KBHBaJNEHT
Hykraga AgCluykmacu Hu Kusua panrra 6ysiian. ®ayopecue-
HH Guaan tutpaalt spurmMa pH—7...10 na 6ynanm, nHanKaTop
Kyucus kucaora (pH==8) xucobnauagn. Huaukatop aH-
XJopdayopeciiedd aHua Kyuau Kuciaora (pH=4) 6yarauu
YUyH XJop voHJapuHd pH=4 pa TuTpJall MyMKHH.

So3uH 6pomua, HoAMA Ba polaaHua uoHaapuuu pH=2 na
TUTpAawaa MyBadpdakHATIH KYANAHMOKAA, YYHKH Yy aHua
Kyusau kucnora (pH=2). UlyHuHraek katuouan — aacop6u-
JIOBUH HHAMKATOpJAdD XaM MabiyM Oyaub, yaap MaHbHH
3apsiajiaHran uykmaJsapra otunaau. byuna#n unaukaropaap-
AaH  O6upu poaainud xucoGiananu. Ontuman 1apouTtia
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a1COPOUHOH HILLHKATOP 1ap GHAaH TATPAALL AHHK Ba HILIOHYJH
HaTHXKa Gepanu.

12.1.3. AManga KyAjiaHHAHIIH

Yyxma xocua1 O6yauilra acocaaHraH ycyJuiapjlaHl amadia
KeHr ¢oinananaaurad Posbrapa (THOUMAHATOMETPHUS) yCY-
JUAMP, YHHHT épaaMujia KHCJOTAJH MYXUTAA raJoreHsapHu
MHKIAOPH Tonuaaau. AlHu ycysn OunaH raJjoreHjapiaaf
TalllKapu Ag+nQHﬂapn OujiaH KUAHH 3pHRAHTraH uyKMa XOCHJ
KWJyBYUH apceHaT, okcajat, ¢ocdat, cyibdua Ba OGollka
4HUOHJIAPHUHT MUKIOPHHH XaM aHHKJaLUl MyMKHH. DpUTMala-
ri F7HomaapuHy aHUKJAll HMKOHHSITH XaM 60p, aMMO y aHua
mypakka6 ycyn. ®ropua PbFCl xonna uykrupunanu, uykma
KHCJIOTala 3puTHaranfal cyur spurmagaru CI™ ®onbrapa
ycyau 6YHnva anukJaHaay., Mop ycyJu yHua KeHr Kyagaa-
HUJIMaHAH, * aAcOpOUHOH HHAMKATOPJH YCYyJ 3Ca 'yHAaH XaM
KaM KyJJadaiu.

12.2. MepkypomeTtpus

MepKypoMeTpHK THTpJaall ycysid, Gup BaJeHTIH CHMOO
6usian ragoreuaap Ba 6oiika 6ab3u 6up aHHoHAap OuJal KaM
3pyBYaH OHpHKMaJ/ap XOCHJ KHJAMLITa acocJaHraH:

Hg}t +2X~ =Hg:X,

Mepkypometpusina cumo6 (1) Ty3u THTPAHT XHCOOIAHANLH.
Bynaait tyanap Hga(NO;)2-2H,06yau6, yuuur tutpu NaCl
ékn BaBr 6yituua tonuaann.

MepKypoMeTpUK THTpJaall 3CpH  YM3HFHHH XHcoO6Jall
alinaH apreHTOMeTpPHK TuTpaauira yxwaiu 6ynanu.

HUuankatop cudatuna kynuuua temup (II1) Huur tuoumna-
HaT/lH KOMIUIEKCH €KW AndeHnakap6a3oH KyJanaHaiau. bu-
PUHYH WHAMKATOPHMHT KyasnaHuauwu Ttemup (11I) HuHr
THOIMAHATAH  KoMNiekcunn  Hgdt  Tabcupuma uykma
Hg2(SCN)2 xocun Kniaub, 3pMTMaHUHT DPaHTCH3JIAHHIUHTA
acocJalraH:

9FeSCN2+ 4 Hg3+ — Hgy (SCN) 2+ 2Fe?™

Kuitun spysuan uykma Hgo (SCN) 2 HgoClo6unan 61up BakTaa
XOCHJ 6Yaub, TUTpAalll cakpaMacH SIKHHUAA 3PDHTMa PaHrcus-
naHanu. Muaukatop 6unan tabeupaanran Hga(NOs) e ninun
3pUTMAa XaxXMmu €nru3 Takpuba OunaH TONMHAALH.
Hudenunkap6a3ontu aacopObuHoH HHAHKATOp aeb6 Kapall
MYMKHH, 3KBUBaJeHT HyKTafa HgoClyuykmacuin ouuk-auimni
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" €KH KYK-6uHacdwa panrra 6ysaiau. Indennakap6aszon Guiau
TUTpJall Kydau kuciotanan (5M HNOy myxutaa 6axkapuia-
IH, 6y YCYyJHHHT IOTyKJapuaaH 6upu xucobiaHaiu.

Paurnu uuaukarop cugaruaa O6poMdeHos KYyKu xamia
O6poMkpe3os mypnyp Ba Golukajap KyJJaHamH.

MepKypoMeTpUK THTpJalll YCYJId XJ0p Ba 6POM HOHJIaPHHH
aHuKJawaa KyadaHaad. TuTpaallHu Kyda CYIOK 3pHTMa
0,01 M nap GunaH xam onu6 Gopuil MyMKHH. ByHaai Kuuuk
KOHUEHTpaUHUsJIM 3pHTManap OuhjaH HOL HOHJApHHH XaM
TUTPJall MYMKHH.

12.3. YyKTHpHHu Gowka ycyanapu

AManna THTPHMETPHK yCy/HM Kaauil rekcaunaHocdeppar
(I1) (6apuii, KyproliKMH, Ba UHPKOHHIT), AMMETHATJIIHOKCHM Ba
Golika peareHTaap GujaH UHYKMa XOCHJ KHUJIHLI PeaKLHAaapH-
Aa XaM KyajnaHagu. AMMO KOMILIEKCOH peareHTHH mnaijio
6yaumin GuiaaH 4yKMa XOCHJ OVJHILra acocaaHraH THTPHU-
MeTPUK YCYJHHM aMaJjja Kyanaw OupAaH KaMalau, UYHKH
KOMIJIGKCOHOMETPHK THTpJAll yCyJJapH aHuya Te3, aHHK Ba
HUIOHAPJIH OYJIHO UHKIH.

Dpurmanaru pyx nonaapuhun Ks[Fe(CN)g] 6Gunan ueit-
Tpaad €KM KYyuCH3 KHCJOTaJu MYyXHTAA THTpJAALl MablyM
amMasHi axamusATra sra:

3Zn** 4 2Fe(CN)&~ +2K* =KyZns [Fe(CN)s] 2

? CaBoaaap

1. Ky#uaare peakuus/iapia aHHKJAaHaQWTaH MOLAANAPHHHT MOJAsp
3KBHBAJIEHT MACCaCHHH (OGHPHHYM KypCaTHAraHu) XUCOGAAHT:

a) ng(N03)2+2NaCl=Hg2Cll+2N3N03

6) Ba(NO3):+ K:CrOs=BaCrO,} +2KNO,

B) Hga(NO3):+2NH,SCN=Hg,;(SCN),+2NH;NO;

r) AlCl343AgNO; =3AgCl} 4 AI(NOs)s

n) BaCla+2AgNQO; =2AgCl| 4+ Ba(NQOs).

e) 2K4[Fe(CN)g] +3ZnSOs=K:Zn;3[Fe(CNs)2] | +3K.SO,

k) Ba(NOs):+2KJO;=Ba(JO3)2| 4+ 2KNO;

3) NayPtClg+2TiNO; =TiyPtCls) +2NaNOQ;

1) 3Pb(CH3COO0):+2Na3AsOy=Pb;(AsO,)2+6CH;COONa

K) 2Na3PO4+3Pb(CH3COO)2=Pb3(PO4)21+6CH3COONa

a) KAI(SO4)2+6N8F=N33A1F51+N32504+KN8504

M) Th(NOs)4+4NaF=ThF,|4+4NaNQ;

2. TuTpaaw cakpaMacH 3pyBUAHJIHK KyNadTMacH, XapopaT Ba 3pHTMa
KOHUEHTPaUHACHra KaHdal GOFAWK Gynanu?

314

www.ziyouz.com kutubxonasi



3. Arap AgNOsa) 0,1 M KJ, KBr, KCI; 6) 0,01 M KJ, 01 M KJ, IM KJ
spuT™Manapu GunaH THUTpJaaHca KaHAaH XoJaTAa TUTPJaAWl CAKpaMacH HF
KaTTa Ba Kalcu Xoala 3Hr Kuuuk 6yaaan?

4. Mouasip KoHueHTpauusgaapu 6up xuan 6yaran Cl~, Br—, J7 uonaap
apanaluiMa/iapi apreHTOMeTPHK yCyJAa aHWK/AHCA, ylap KaHLaH H3uHIIKK
6utad uyKMara Tywanu?

5. 0,1 M NaCluu 0,1 n kyiiunaru sputManap 6unan Tutpaawaa pH Hu
Xicobaalu (bopMy.nacm—m keaTupu6  umkapuur: a)  AgNOsz; - 6)
Hgs(NOs)2 ,=1/2) arap auuxknanaauran moaaa 0,99; 100,0 sa 100,1 %
THUTpJaHran 6yJca-uu.

6. Bup xun kouuentpauusthu raiorey spurmanap (NaCléku NaBr) nu
THOUHANATOME "PHK THTPAA0 TolWUIAA KaWCH OWPHHU AHHKJHFH OKOPH
6ynanu?

7. Ky#naaru sputmanapuu Kaiicu GUPHHH THTpPAall cakpamacCHu KaTTa
6yaanmn, arapaa Hgs(NOs)o (f,,=1/2) Gunan tutpaanca; a) 0,01 M NaCl,
0,1 M NaCl; 1 M NaCl6) 0,1 M NaCl, NaBr, NaJ?

8. Arap 0,1 M KBr sputmacu 6unan Ky#uaarunap THTpJiaHca, Kaicu
X044 THTpJall cakpamacu Karta 6ysaan: a) 0,1 M AgNO;éku 6) 0,1 H
Hgy(NO;) 2(f3KB=—;—>.

9. Ky#unary spurManapHi uyKTHPUI yCyau 6yiiMua THTPAAUIAa KAaHCH
HHAMKATOpNAp KYAJalnuaafu: a) KaM 3pyBUM paHLAd OGHPHKMaJdapia;
6) paurid  KoMuaekc OWPHKMaJdapaa; B) TYHMHran ancop6iuiaHran
BupukManapaa; :

10. UykTupuun yeyau 6Yiinua THTPIAW 3rPKH YU3HFHHM TY3HHI:

www.ziyouz.com kutubxonasi

Ba- Peakuus
g:T AHHKJI2aHYBYH MOJULA Turpaut MaXCYJIOTH
1 10,05 M NaBr 0,05 M AgNO;3 AgBr
2 0,2 H K2Cr04 Ag2CrO4
(i>xp=1/2) 0,2M AgNO; )
3 0,1 H Hg2(N03)2 Hg2C12
0,1 M NaCl (faxp=1/2)
4 0,05 1 Hgo(NO3)y Hg,Br,
0,05 M KBr (faxs=1,2)
5 0,1 1 BaCl, (fake=1/2) 0,1 u NaySOy (faks=1/2) BaSO,
6 10,2 u Ba(NO3), - BaCrOy4
(foxp=1/2) 0,2 1 KoCrOy (fake=1/2)
bCrO
T srnt /2 0.1 n KyCrO, (faxp=1/2) | PPCrO4
0,06 M NH,SCN (lsxs=1/2)
9 10,1 ¥ NazPO, 0,1 1 Pb(NO3), Pbs(POy4)2
(f3KB=1/2) (i3x5=1/2)
315




A Macanaaap

I. Turpaawra Ttaxmudan 20,00 ma 0,1 M AgNO;
capaanuiuy yuyH, tapkubupa 60 9 NaCl sa 37 9% .KCI
(Konraunapu wuHaeddepedt Moanasnap) 6yaraH moanaaa
aHaJaH3ra KaHdya Macca OJiull Kepak?

Arap avanu3 yuyu onunrad moaaa x r 6yaca, y xoana toprumaaruy NaCl
Ba KClwmonaanapu tenr 6yaanu: .

’ <60 x-37
NaCl)=—= — %% . —_ X3
" (N2Ch=15oar (Nach) * ™ D= Toea7 (kcp)

OKBUBaJeHT HyKTana n (NaCl)4-n (KCl)=n (AgNOQO;)

yHﬂa n (AgNOa)_ 4 (AgNo3)' V (AgNOS)

— XJOPHAJTAPHH  THTpAAalIra

1000
cappaanran AgNO; Mmonna mMukaopu.
bBunobapu,
x-60 | x-37 ¢ (AgNO;)-V (AgNOs)
100 M (NaCl) " 100 M (KCI) 1000
CoH KuiAMaTaapuHu KYiunaca, oanHanu:
x-60 + x-37 0,1-20,00
100-58,443 100-74,551 ~ 1000

Bynaan x=0,1313 r.

2. Xaxmu 500,0 ma. au yados konbacuaa 5,360 r KCI
spuTHaaH. dputmanu 2500 ma ra 50,00 ma 0,1 M AgNO;
(K=0,8470) kywuaau. Optukua AgNO; Hu TUTpJAN YuyH
23,88 M (T ny,scay ag)=0,01063) amMMoHHil THOUHAHAT HLLIa-
tHaau. Hamynagarw KClun macca yayumuu ( %) xucobaanr.

KCI muknopn ynuur dapku 6yiinua aHuk.1anaiu:
n (KCl)=n (AgNO;)—n (NH,SCN) =
¢ (AgNO3)KV (AgNQO;) T (NH,SCN/ Ag)-V (NH,SCN)
- 1000 M (Ag)

Hamywanarn KCl nu macca (%) yaywwy Kyiinaarn ¢opmysia 6yinua
XHcoBaaHanu:

500,0 100
Cly= Ch. Cly. . —
w (KCh=n (KCH-M (KCD)— 0 5 3600
(0,1-0,8470-50,00 0,01068-23,88) 500,0 100 o
\ 1000 107,878 S 25,00  5,3600 %

3. 1,013 r 6pomodpopm CHBr maccacura KOH uuur
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CHUPT/IH 3pUTMacH Kywuaad Ba KBr ra adinantupuiam.
OpuTMa HeiiTpannanau xamaa 250,0 Ma raua CylONTHPHIIH.
Yunaun 20,0 ma onu6 unankatop FeSCN?* uwrtupokuaa
0,05 1 Hg2(NOs)«f,,,=1/2) 6unaun tutpnanransa 19,48 ma
capgpnravad. HMuankatopHn asoxuaa THTpJaHraHga yiua
sputma Hge:(NO;)2 nan 0,56 ma kerau. Hamynanmaru
6poMOMPOPMHHUHT Macca yaAyiIHHH XHCOGJIaHT.

Bpomodopm KOH nu cuuptau spurmacu Guaan uwaadrasaa, ! modab
CHBr; nan coByHaannw peakuuscu 6uaan 3 moan KBr xocun 6ynaau, wy
ca6Gabnn

n(1/2Hge(NOs)2)=n(1/3 CHBr) 6ynaau.

Bpomodopmaan xocun 6yaraw KBr wu Tturpaawra capdaaHrat
Hga(NOs)2Hi XaXKMH YHHHT yMyMuil XaXMHAaH, HHAHKATOPHH THUTpJauIra
Hgo(NOs)2 keTran Xxa)KMHHH afinpMacura TeHr:

vV Hgs(NOs). =™ 19,48—0,56= 18,92 Ma.
HavyHanaru 6pomodopMtinir Macca yaywn (%) na:
€(1/2Hg2(NO3)2)K- V. (Hg(NOs)2) %

M(1/ 2 CHBr3) Ve 100,
X 3 v, e
0,05-0,9816- 18,92 2500 100
CHBry)= —22% 92 200 —96,55 %,
w (CHBrs) 1000 84.26-5000 1,013 %

4. Arap sputmauunr 250 ma Hu Turpsaaw ydys 20,0 ma 0,1 H
Hgs (NO3) o foe=1/2) capoaanran 6yaca, tapkubuaa 75 % KCI 6yaran
munepat 200 M1 Tallépaal yuyH KaH4a Macca MHHepan oautl Kepak? )Xado6:
1,59 r. .

5. Arap 3puTMaHHr 25 MA HM THTpaaw yuyH 20 ma 0,1 H
Hgs(NOs) A foe=1/2) capdpnanran Gysca, Ttysnu sputmamad 200 wma
Talépaaw yuyH tapkubuia 66 r/n KCl6yaran moanaaaH KaHua Macca oLl
kepak? XKago6: 7,8 ma.

6. Arap 0,2382 r namyna Mop ycyau 6yiiuua turpraurania 18,77 ma
0,1044 M AgNO; cappaanran 6yaca, waitch moana (NaBr éxu KBr)
TUTpaalira onnian? Kaso6: KBr
’ 7. TapkuGupa 60 % kymyur 6Yyarad KoTuluMa 3PUTHIATAaHAaH CYHI,
yerura 20 ma 0,2 M NH,SCNkjunaan sa oprukdacu Turpaanranaa 20,00 ma
0,1 M AgNO; capdpaanau. AHaaus yuyH OJAHHraH KOTHIUMA MAaCCaCHHH
xucobaaunr. )Kaso6: 0,36 r.

8. Tapkubuna 63 % NaCl sa 37 % KCI 6yaran moana spurMmacura
40,0 ma AgNOs kywnaan. Kymywsuur oprukda NH,SCN 6unan NHzFe-
(SO4)2 uwTupoknaa Tutpaanraiaa 15 ma capgaanan. (1,000 ma NH(SCN
sputmack 1,10 mr AgNOQO; sputmacura s3ksuBasent. AHanu3 yuyn KaHua
Mojaa oauHau? JKasob: 0,16 r.

9. Arap 2500 ma KCl su turprawra 17 wma 005252
Hg2(NO3) 2 (f,p=1/2) capdnanran 6yaca, 250,0 M1 3pHTMasa KaHua macca
KCl 6ynaau? )Kaso6: 0,665 r.

10. Ow Ty3u spurMmacunuur 25 ma ra 50 ma 0,11 M AgNO3 kyuiu6, cys
6unan 100,0 Ma raya cyloaTupuianm, aHaaus yuyd 50,00 ma oau6, 5,23 ma
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009800 M KSCN 6uaan tutpaauan. NaCl wunr Gownariruu 400,0 ma
3pHTMACHAA KaH4Ya macca ow Ty3u Gyaran? XKasob: 4,184 r.

11. 25 ma spurmara 40,00 ma 0,1020 M AgNO;kjuiub optukuacu Kaitta
TuTpaadranga 15,00 ma 0,09800 M NH,SCNcapdaaunan. 250,0 ma sputmana
KaHua macca BaCly 6ynanu? )Kago6: 2,718 r.

12. Tys spurmacunan 10,00 ma onu6, cys 6unan 100,0 ma ra cyiontu-
puaan sa yHaan 20,00 mMa onn6 MepKypoMeTpHK ycya GHJaH HHIAMKATOP
épaamMuna turpaanrauaa 18,98 ma 0,04805 1 Hga(NO3) of,,==1/2) 3purma
cappaanau. Tysau spurmanarn NaCl kouueHTpauusicudu (r/;a) xucobaasr.
JKaso6: 64,80 r/n.

13. 6,700 r texnuk BaCl2100,0 mst xaxxMau Y14oB KonGacuaa 3puTHILN.
Aitnn spurmann 25,00 ma nu tetpaawra 23,95 ma AgNO; (Tagno=
=0,08048) capduauan. Hamynaparn BaCly.uunr macca yaywuun ( %)
xucobaanr. JKasob: 70,53 %.

14. 1,745 r xymywau koruwmand HNO; na sputunnm Ba cys Gunad
200,0 ma ra cywoatupaagu. Sputmanad 10,00 Ma oau6 tutpaanravna 11,75 ma
2,06 M NH,SCN(K=0,9344) cappnaauan. Kotuumanaru Ag HuHC Macca
yaywnun (%) xucobaaur. )Kasob: 67,87 %.

15. 0,3838 r rexHuk KBr cysaa sputuann Ba spurma 23,80 Ma
AgNOs(Tpgnoy c=0,003546) Gunan Tutpaauan. Hamynasarn KBr aunr
Macca yayuinnu ( %) xucobaanr. Kaso6: 73,81 %. )

16. Mapkacu «x.T» 6yaran NaClsa NaNOQO;uan apanawma 0,1180 r
200,0 mMa xaxmau yauoB konGacupa sputuaad. dputMmanu 20,00 ma uu
tuTpaauw yuyn 18,35 ma  AgNOs(Tpgnoy kcr=0,003442)  capdaanin.
Apanaurmanaru NaCl sa NaNO; uuur macca ynywunu ( %) xucoGaanr.
XKasob6: 60,63 %, 39,47 %.

17. 250,0 Ma au yauos konGacuaa 2,002 r texuuk KBrspurnaan. Uy

aputmann 25,00 ma ra 50,00 ma 0,05560 1 Hga (NO3) o foe=1/2) KywnaaH.

Oprukua  MHKIAOP Hge(NOs)2 Hu  tutpaaw  yuyd 21,02 wa
(T==0,0003522) NaClcapdnanan. Hamynanarn KBruuur macca yayumnu
( %) xucoGaaur. )Kaso6: 89,93 %.

18. Xnaopuanapuu aHukaaut ydyn 3,256 r KadbUMHHpJaHraH colalH
CyBla 3PHTHJAH, IDHTMA HUTPAT KUCAOTA GHJaH HeATpaldlaHAu Ba XaXMH
200,0 Ma ra erkasuagn. Osunran sputmanunr 20,00 ma ra 50,0 ma
0,01 M AgNO; (K==0,9854) kymmann. Optukua AgNO; uu TuTpaaiira
21,48 mn NH.SCN  (T(ny,scy AgN0,=0,001952) cappnanan. Ananus
KuanHaétran HamyHapard xjaopuaiapiu NaCl 6yituya xucobnanrauparu
macca yayituuu ( %) tonunr. JKaeo6: 4,41 %. - .

19. 1479 r KClBa NaCl apanawmacunu 250,0 ma xaxmiau koabana
apuTHAAK. XocHa 6Yara sputManuur 20,00 ma yerura 50,00 ma 0,1 M AgNO;
(K=0,958) kyiinann. Optukuya AgNOsuu turpaaira 23,50 ma 0,1 M KSCN
(K==1,256) capouanau. Apanaumanaru KClmacca ynywnnu ( %) Tonuur.
ago6: 83,63 %.

20. 25,00 mn Gapuil Ty3u 3pMTMAcHra MeTHI KH3WIH GYiiuua KucjoTa
KYWHALK Ba 3TU1 CIHPTH KYIMAraHAaH cyHr Gapuil uonnapuun 22,50 ma
0,05080 M NaHPOy spurma 6unan TuTpaauau:

Ba®* 4+ HPO; ™ =BaHPO.{

Apurmasaru 6apuii KOHUEHTPAIMACHHY aunkaanr (r/4). XKaso6: 6,279 r/a.

21. 0,1224 r pyx Geauiun 3puTuau6 XoCu/1 KHAHHTaH sputmara 50,00 ma
K4 [Fe(CN)s| Kyuimanm, oprukuacuny kaiita Tutpaau yuyr 12,82 ma ZnSO,
capdpaanan. Arap T(K,Fe(CN)g¢)}=0,008517 xamaa yun | ma u 1,18 ma
ZnSOqra sksuBanent 6yaca (tutpaauwina KeZns[Fe(CN)e]2xocun 6yaaan),
Geinn rtapknbusarn ZnO uuur macca yaywusu (%) Tonuur. JKasob:
90,26 9%.
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22. Toptumu 5,000 r Mavian HaTpuil Kap6oHaT GuJIaH KOPHIUTHPHIAH.
Kopuuima uiuKopaaHraHiaH, GuiabTpJaHraHiaHd Ba HefiTpasjlaHraHAaH CYHT
500,0 raua cywoarupuiin. Anuksoa xucM 50,00 ma sputmasan PbCIF
uykTHpuaAH. UYkMa QUAbTPAAHAN, I0BHALK Ba HATPAT KUCIOTAAA IPHTHILH.
Xaopuanapuu turpaawra 12,25 ma 0,1 M AgNO; (K=0,9941) capdaanau.
Hamyuanarun ¢ropuuur macca yaywnnn ( %) tonunr. XKaso6: 4,63 %.

23. 2,500 r o3yka KoHUeHTpaTHAaH ¢Top Xaiiaab oanHau. YHaax 100,0 ma
sputMa TaHhépaanan. Yuuur 25,00 msA ra MOpHH WHAMKATOPH Ba 3TaHON
KYwuaau Ba dropuaHu Turpaawra 12,25 ma 0,001667 M KAI(SO4)kyiinna-
r'H peaKkuna 6yiin4ya capdaaHau:

6NaF + KAI(SO,) s+ NaCl =NazAlFg| 4 KCl142Na,S0,

Hamynanare ¢rop macca yaywnuu ( %) xucobaanr. XKaso6: 0,38 %.

24. Tapxu6una yamacu 7 % xJop 6ysran opraHuk MoAAa napyajaHiH,
cyHrpa yHu turpaadranaa 18,00 ma 0,1 M AgNOs capdpaanau. Opranuk
MOJafaH KaHua Macca oauin Kepak? )Kaso6: 0,91 r.

25. Xnoprerpaunkinn CgeHosOsNoCl (m==478,688) napuanaHranjaau
CYHI yHAATH XJ0pHH TuTpaawra 20,00 ma 0,05 M AgNOs3 (K=0,8592) capg-
NaHaM. AHanu3 yuyH KaHua Macca XJOpTeTPAUMKJAWH oJuin Kepak? )Kagob:
04115 r.

26. Monoxaopcupka kucrora (M=94,50 r/monb) 500,0 ma cysaa
aputuaan. Yunan 20,00 ma oau6 KOH HuHr cnupram 3sputmacu Guaa
HWAEHAK Ba XOCH 6YAraH xaop oHuHu uyKTupuwi yuyn 50,00 0,1 M kymini-
- an. Optukya KymywHu tutpaawra 18,50 ma 0,1 M AgNOs capdaanau.
MoHoxs0pcHpKa KHCOTalaH KaHya macca 3puTuil Kepak? )Kasob: 7,44 .

27. Xnoprpuanusen (xaoped) Co3H2103Cl (M=380,22 r/moab) Hu
KyAAHpHO MnapuyajaHid Ba aHOpPraHMk 4YYKMaHW 3pHTHG XJOp HOHJApH
vuiukaTop cudaruaa capdaanan (uHaukarop yuyH 0,50 ma  ywa
Hgz(NOs)2nan capdaauan). Xnopengaun KaHua macca énaupuiau? XKapo6:
0,6654 r.

28. Metuaxaopus CH3Cl(M=50,49 r/Mo/b) TapKkHGHHH aHHKJIALI yUYH
HaMyHaHH XaBofa 3THa cnuptu coauHrad 20,00 a. an j0TyBYH HAHUIAAH
yTkasuaay. OnuHraH 3pHTMa HIIKOPAM 3IPHTMAJa FHAPOJSH3JAHAAKH Ba
axpanarah xaop uonaapuin AgCl xonga uyktupuw yuyn 20,00 ma
0,06 M AgNO; (K=1,085) kywuaan. OpTHKYA KYMYWHH THTpJauira
15,600 ma 0,05 M NH,SCN (K=0,985) capdaanan. CH;Cl xasoparu
KoHLeHTpauuscu (r/a) xucobaaur. XKaso6: 0,008188 r/a.

29. 2,500 r ypyFHH 3axapaail yuyyH cyB OyFH Ounad ¢opMaibaerai
xafaangu. Yuu 250,0 Ma xaxmad Kosbara HUFHAAH Ba Gearucurava Ccys
6unan cywaTHpuaad. putmanan 20,00 ma anukBoT KueM oau6, 25,00 ma
0,1145 M KSCNspurmacu 6uia uiuauan, 6yHaa Kaanil LHaHTHAPHH XOCHJ
6ynnu:

K+ +CH20+ CN~=KOCH;CN

Optukua KCNuu 50,00 ma 0,0900 M AgNO;aputma kywn6 (6ysaa AgCN
yykMacH Xocua 6yaau) AYKoTHAAH. PuabTpaT Ba I0OBHATAH 3PHTMAAAru
AgNO;uu opruxuacn 21,50 ma 0,1076 M NH(SCN 6unan turpianan. Arap
M (CHCl3) 30,03 r/monb 6yaca, CHOnuur macca yaywuun ( %) TOIHHT.
JKaeob: 23,66 %.

30. Toptumu 0,1386 r xaopopopm CHCI3KOH HuHr cnpTay 3puTMacuia
HCUTHATAH X0a1a 6Mp coaT nwiaxau 8a 6ynaa xaopogpopm KClra ainanam.
CoBHTHITAH Ba HUTPAT KHCAOTa OujlaH HEATPAJIaHTaH 3PHTMA XaXMH
200,0 M2t ra keatupusan. Hamyna xaxkmu 20,00 Ma 6yarad sputmara 40,00 ma
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0,01 M AgNO; (K=1,087) kywranaan cyur, 10,28 ma 0,01 M NH,SCN
(K=0,09118) capdpaannu. Arap M(CHCl3)=119,38 r/moab 6yaca anaans
KWHHEETraH Maxcy/aoTaarn xjaopodopm macca yaywuhu ( %) xucobuanr.
Xaso6: 97,92 %.

31. Tapku6una nunedepent Konank 6yaran 0,3501 r maccanu itogodopm,
CHJstopTumn sThi cniupTaa spuThaan Ba 40,00 ma 0,1082 M kymyt nutpar
XaMAa KOHLEHTPJIaHTaH HHUTPAT KHCAOTa 3puTMacH Kywuaau. OpTukua
Kymyw uutpat 18,20 ma (T=0,0096) xanuii THounaHaT Gujad THTPAAHIH.
Arap M y;=393,72 r/moab 6yaca, ionodopm macca yaywunu ( %)
Xuco6aanr. JKaeo6: 94,15 %. .

32. 0,1041 r (M==128,56 r/moib) n-xaopdeHos xaopui 6Goluka
Maxcynotnapraya napuanauradiad cyur, 20,00 ma T aenoyc=0.002810
AgNO; kywuanu. Optukua  AgNO; -~uu  Tutpnaimira 12,18 wma
0,06558 M NH4SCN capdaanan. AHanu3 KHIHHASTTaH HaMyHamaru
XJIOpPHHHT Macca yaywuHe (%) xucobaanr. Yuu CeHsOClH yuyn nasapwuit
KaTTaauk GujaH TaKkocaaHr. JKasgo6: 26,78%; nasapuit 27,58 %.

33. Tapku6una Muulbsik Kyiunmuacy Gop 2,00 r opraHuk MOAAaHMHT
éunuinaru Maxcyaotu HeOq an nikopuit 3putmara wdManpuiaan. Xocua
6yaraH apceHart NMUPHAKNA30PE30PUHH UIITHPOKHAA 15,85 MJ
0,01 M (K=0,9612) 6unan tutpaauad. Arap TuTpJall HATHXKACH/A
Pb3(AsOy)2 xocnt 6§aca, HaMynanarn apceHHuHr macca yayuiunn ( %)
XHCOOJMaHr.

34. Xnopauerodenonnars xJophu anukjgaw yuyH CeHsCOCH,Cl
(M=154,6 r/monb) 0,6110 r HaMyHa KHCJIOPOA TOKHAA KYHRAHPHATAHAAH Ba
TYAMK napuajanraufan cyar 50,00 ma 0,1 M AgNO; (K=0,9392) &a
oprukua AgNO;uu tutpaawra 11,08 ma 0,1 M NH,SCN (K=1,043) capo
KuianHan. HMananysBun naMyHajnaru XnopHuHr Macca yaywund (%)
xucobaaunr. Kasob: 21,99 9. :

) 35.0,1212 r (M=260,79 r/monb) Maccaau nepxaopsunua CsClssonopon
nepokcua Guaan Kykaupuiaraugad cyur, 250,0 Ma cylonTupuaras HuTpar

KHCA0Tana 3pHTHALK. Afinn spurmatunr 50,00 Ma ra 25,00 ma 0,056 M AgNOs

(K=1,025) kyuinaau Ba oprukuacu 13,24 0,06 M (K=1,107) KSCNsputma

6unan Tutpaanau. Hamyhasaru xaopuunr Macca yaywnnu ( %) xucobaanr

gzli 5yHg/ Ha3zapui KuiiMate GunaH Takkocaadr. )Kaso6: 80,21 %, nasapuit
57 %.

13-6 06.

OKCUAJIAHUII-KAATAPHJHU
TUTPJIAWU YCYJJIAPH

13.1. OKkcupsiaHHiI-KARTAPHINIL peaKLusJapuaa MOJAaHHHT
MOJAP 3KBHBAJEHT MacCacH

Alinu 6060acu marepuainu jpearuwOan 0A0UR 0KCuoAQ-
Huw-Kadrapuiuu peakyus djrasuwrapu xakuoazu matepu-
arnu Takpopaawnu Tascus 3turadu (6- 60b6ea Kapane).

OkcnanoBuun €KH KaHTapyBUYHHHM MOVISID  3KBHBAJEHT
MaccacH alHu peakuHsiia MLITHPOK 3Ta€TraH 31€KTPOH COHUra
6oriuK. Bynaa MmoanaHu Mossip 3KBHUBaJIEHT MacCacH KHMEBHH
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peakuusaga HyKoTraH €k KalyJq KHJATAH 3JIeKTPOH COHH
HUCO6ATHTA TEHTAHP SI'bHU:

M ([ (x) (x) = M2

Byupa M (f,.(x) (x) — 3KBHBaJIEeHTHHHT MOJSIP MaccacH,
M (x) — MoanaHH MOJIeKyJsIp Maccacu; n — alHH peakuHsiia
HWTHPOK 3TTaH 3JeKTPOH COHH.

Kucaoraau myxutaa MnO; Mn®*raua kaiitapuaanu:

MnO; +8H* 4 5e~ = Mn?* 4-4H,0

lHly ca6a6au aiinu peakuus ayHaanmwnaan KMnOgHu mMoasp
3KBHBaJIEHT MaccacH

M(KMnOy)
5

Kyucus kncaora, HefiTpan Ba HILKOPHI MYXUTAA KalTapuaull
MnOQO; raua coanp 6ynanu:

MnO; +4H* 43¢ ~“=Mn0, 4+ 3H,0

M(f,,, (KMnO,) KMnOy) =

Ba 6y XOJMAa YHM MOJISAD 3KBHBAJEHT MacCacH:

M(KMnOy)
3

KuméBuil peakuus TeHrIaMacHHH Ty3dll, Ko3phrUHeHT AW -
THPHII Ba O0oOlIKA OKCHAJMAHHLI-KAATAPHJAHIL XoJaTJapu
6- 6064a KypuaraH. Mousp sKBHBaJleHT MaccaHH XxucobJall
3KBUBAJEHT (haKTOpd Ba Goulka KaTtanukiaap 9- 6o6aa
Gepuarad.

M(f, (KMnOy) KMnOy) =

13.2. Turpaaw 3rpu YH3HKJApH

OKkcnanannl-KalTapu/auil peakuusijiapuaa THTpJaul 3rpH
YH3HKJIaPHHU KOOPAHHATaNapra éKH THTPJALl Y4yH capdJaH-
raH THTPAHT XaXXMHHUHT QYHKUHACH 6YAraH HOH KypcaTruiu
€éKH peNoKC HOTeHUHMANMHMHI KHHMaTH KYIHHJAraH HIUYH
spuTMara OOFIUKJAUTHHH KYin6 Ty3mw Mymkund. Oparaa
NpakTHKalAa MKKHHUYM XoJadaH doifataHusalu.

lOOO ma 0,1 u FeSO, uu kucaoraau myxuraa KMnO,

(f =-=) Guaan xucioraau myxutaa [H*|=1,0 aa turpaatu

3rpu YU3UFHHH XHCOGJaiiMu3.
PeaKiuus TeHraamacu:

5Fe?+ +MnO;~ 48Ht —5Fe®*t 4+ Mn2+ +4H,0 (13.2)
21—-726 321
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By peakuusi MyBo3zaHaT KoHcTaHtacu (6.25) Tenriama 6yitnua
Kyiuaarura TeHr:

_(1,81=0,77)-5 1062
lgK= —me = 62 Ba K=10

AiiHu KaTTanuK KUMEBHH peakudsi OXHpUravya GOPHILHHU
Kypcataan, UyHKH MyBO3aHAT KOHCTAHTA KMHMATH KYla XaM
KaTTa OUPJHKKa 3ranup.

SpuTMara GUPHHUM TOMUM KaJ Wil MepMaHraHaT KyWuiaraH-
Aa HKKHTa peloKC mnoreHuuan xydpru: MnOi/ MrEt Ba
Fé+/Fé* xocun 6ynaan. YaapHuur xap GHPHHHHT MOTEHIIU-
an Xyptuuu Hepuer dopmynacu 6unan xucobiaaca 6yiaaau:

[MnO‘_][HJ”]B
E=1,51+0012lg-1 i (13.3)
E =0,77+0,061g-F "] (13.4)

Fe*+ [Fet+™ Y s g [Fe“] -

By ¢opmynanu kaiicn 6upu Guian xucobraMaHr moTeHLHaJ
KHAMAaTH 6P Xua 6yau6 unkaau. Kynunua «E» HH 3KBUBaJNEHT
Hykrara kajgap (13.4) ¢opmyna 6yiinua xucobaaw KabyJ
KHJIHHraH. DKBHBaJEHT HYKTajaH KeiikH 3ca (13.3) (DO_EMyJIa
6yiinua xucobaaHaan. DKBHBaJIEHT HyKTara Kagap Fe®™ moa-
Aa mukaopu Kywuarah KMnOgHuHT 3KBHBaJEHT MUKAOPHTa
TEHT OyJafH, YyHKH MYBO3aHAT KOHCTaHTa COH KHIMaTHHH
KaTTa KaH/JWIH, aMmaJjja MyBO3aHAaTHH YHI TOMOHra TVYJ/HK
CH/KHUIMHM KypcaTaau. Arap 100,0 ma 0,1 u FeSOq ra
1,00 H KMnOs(f,='/s) kywuica, y xoiga peakuus
(13.2) rTenrmamacura GHHOAH SKBHBAJeHT MHKIOpIA
Fe3* xocun 6ynamu, yun spuTMagard KoHUeHTPaUHACH
[Fed+ ]=%%=1,0-103 Moab/a 6yau6, temup (II) wnoH-
HUHr KoHUeHTpauusicu 0,099 moab/J ra TeHnr 6ynaau. Peaokc
noreHuuaJ TeHrjaama (13.4) 6yiiuua xucobGiraHalH:

E =0,77+0,0591g > —0,65B

OKBHBaJIeHT HyKTara Kaaap TWTpJall 3CPH  YHU3UFHHHHT
KOJITaH KHCMuHH XHcoGaailu xam xyaau (13.1-xkagsan) iy
acocaa oaub 6opuaanu.
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1
13.1- %cadsasr. 100 mMn 0,1 M FeSO43pnTmMacura 0,1 M KMan(faxn:-—g)

kymuaranaa E nn Jsrapumu c| H+] =1moan/a na

Kymuaran
KMnO4un 3+ 2+ 3+ 2+
MHILODH M1 [Fe3t] [Fe2t]  j[Fe*tY/[Fe?T] Es
1 xucobHjua
50,00 0,05 0,05 1,0 0,77
91,00 091 0,009 10,0 0,83
99,00 0,089 1,0. 103 1. 10% 0,89
99,90 0,0999 1L,0. 10* 1. 10° 0,95

DKBHBaJIeHT HYKTala MOALA KOHLEHTPALHsCH MyBO3aHaT
KOHCTaHTacCH OpKaJlH XHCO6J’IaHaﬂHZ
[Fe** |°[Mn?* | (13.5)
[Fe2+ ]%[MnO | [H* |B

Arap MnO7 HuHr 3KBHBaJIeHT HyKTalarH MYBO34aHaT
KOHLLeHTPalUSICHHHU X Ae6 Gearunacak, y xonna [Fe®t ]| =8
6ynaau  Ba  KOJraH  MOHJAp  KOHLEHTpaUHsA/apH:
[Fe3t ] =0, —5% =5(0,02—x ) Ba [Mn®’*] =0,02—x; Ba
[H* ] =1 ne6 onamus.

MyBo3aHaT KoHleHTpauun KuiiMmatunu (13.5) ¢dopmyaara
KYyAHO «x» HH XHCOOMaNMHU3:

‘= 55(0,02—x)°-(002—x) _ qe2

5% 5%
«x» HH XHcobJiaraHaa, KyHHIaru XOCHN KUJIHHALH:
0,02
=00 =2,0-10_'2, 6unobapun [MnO; | =x =2,0-107'2

Moib/a; [Fe?t]= =1,0-10""" moan/a. (13.3) TeHrnama

— 8
6yinua E =151 +0,012.1gi';_01% =1,39B  xamaa

(13.4) Tenraama 6¥iinua E =O,77+0,06-I% =1,37B

Morenunan E kuiiMatuHu 6Mpo3 dapkJaHHIUM MyBO3aHaT
KOHUEHTPaUUAJAPHHHUHT KUAMaTHHH AXAHTAA0 oML HaTHXKa-
cula 3KaHauru y3-ysupan tywynapanadp. LHynra yxuiaw
3KBUBAJIEHT HYyKTaja [OTeHUuHal KHAMaTHHH KyHuaaru
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dopmyia GunaH xucobsaca xam Gynann.

__ Ein+Epn,

Es.H. —_”1—"‘_”—2_ ’ E;JL

_ 1,51-540,77-1

511 =1,39B

bynpa E?Ba E3aap craugapT foreHuuannap; n, Ba fg —
IPHM peakLHsila HIUTHPOK 3TraH 3/JeKTPOHJAD COHH.
Oprukua kywuarau 0,1 ma KMnO,sputma 100,0 mMa raua

CYIOJITHPU/TAHAA NepMaHraHat KoHueHtpauusich [MnO4 |
=—Q'0120'00’]-=2,0-10_5 6ynaan  Ba [Mrft =0,02 moab/n

KOHLEHTpauudA 3Ca amMaJja 3KBHBAJEHT HYKTaaaru Kabu

yarapmait kosaau. By kuiimatnapuu (13.3) Tenrnamara

Kyituaca, E=1,51+0,0121g—z'3—:g;~2=1,478 HH  OJHHAZM.

’

Arap turpnawsu 1,0 ra yTtkasu6 iw6opuica, y Xojia
[MnO;~ | = 00210 _90.10~*moan/a Ba '

100
2,0.10~* . .
E=l,51—+—0,012|g—2—0F==1,498 6yaaau. Arap 10,0 ma
opTHK4a 6yica, y xonga [MnOs ] = 0’220'—0@ =20.10""*
-3
MoJib/1 Ba E=1,5l+0,0121g—z—‘(—(}+2—_—2=1,50B 6yaanu. Te-

mup (IT) vn KMnO46unan turpaaw srpu unduru 13.1-pacmMaa
KYpCaTHJIraH.

PHy

%0 R
V(Hgins), ), ma

13.1- pacm. 100,0 ma 0,1 M FeSO;un 0,02 M
KMnOq sputmacu Gunak THTpaaLl 3MPH YH3HFH
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OKBuBaJeHT HyKTa atpoduaa, Abuu spurma 0,1 %
THTpAaHMall KoJaraH G6yaca, ammo tutpaawnu 0,1 % ra
yTxa3ub 1wbopuica, noredunan 0,5 B nan katra kKuiimatra
yarapaau. [lorenunan cakpamacuHuHr OGupaaH Y3rapHulH
3KBMBA/NEHT HYKTaHH TMOTEHLUHOMETPHK ycya Ouaan €Ku
noTeHuHaNdu ¥3rapuius Oujad VY3 paHTHHH Y3rapTyBUM
(penoKc) UHAMKaTOpaap éplaMuia TONHLI HMKOHHHH Gepaiu.
TurpuMeTpuk aHaau3 wapoutuaa MnO;/ Mt cucremacu
KaTMac OyJraHu ydyH KysaTujaaurad peas cakpama
XxHcobna6 Tonuiaranra Huc6aTaH GHpPMyHY4a KHYHK Oyaaid.
TutpaaliHUHr 3KBHBaJeHT Ba 6oliKa HyKTajJapuia MOAAA
MyBO38HAT KOHUEHTPAUHACHHH 3TPH YH3HK KOHUEHTPallHsACH-
ra 6orauk Oyauiin V3 HaBOGaTHAa MyBD3aHAT KOHCTAHTa
cTaHdapT noteHuxannap dbapku GunaH aHHKJAaHaiAu Ba GyHH
(6.25) TeHrnamanad Kypuw MyMKuH. CTaHAapT MOTEHILH-
annap papku KaHua KatTa 0y/aca, MyBo3aHaT KOHCTaHTAacCH Ba
TUTpJIall cakpamacu XaM YyulaHuya Katra Oyaaau. Arap
KOMIOHEHTAapAaH OHPHHH 6GapKapop KOMIIeKC, KHHHH
3pyBUaH OHPHKMA Ba X.K. ra alJaHTHUpuJca, y XOJAa SAHTH
noTeHunas XKyPpr xocua 6Viaub, yHH CTAHAAPT lIOTEHUHAJNH
6olIaHFHY NOTeHL AN GUIaH Ba TErMILJIK KHMEBUH peaklus
KOHCTaHTa Jorapudmura 60FIHK Gyaamu.

13.3. Uupunkaropaap

Okcuanaunin-KaiTapuauil TUTPHMETPHK daHalu3  ycyJ-
Japuia HKKH TYpAard HHAHKaTopJaap KyJnauunanu. bupunuu
TYpAari HHAHKATOpPJAp AHHKJAHYBUYM MOAJA €KM THTpaHT
6unaH paHrau OMpHKMa XOCWA KuJaau. By typaaru nHiHKa-
TOpJAApHU KYJJaill1a SpPUTMAHH paHrcu3aaHulim 6yinda, arap
UHIMKATOP aHWKJAaHyBuM GujiaH TabCHpAaHHG paHrin Ou-
pukMa G6eprau 6y/ca, éKH HHAMKATOP THTPAHT Guaan GUPHKHO
paHri OUpHKMa XOCHJ KHJAT4H 6ysca, 3KBHBANEHT HYKTa
aHWKJaHaau. MacaaaH, TypJad HOLOMETPHK aHHKJatllIapaa,
THTPAHT cHpaTHAa HOL 3PHTMACH HUIIATH/ICA, KBHBAJIEHT
HYKT4HH aHHKJAllAa KYK paHran HoA -— Kpaxmaj XocCHJ
6yauiinian Qoiigaraiunain. Arap Hoa HaTpui THOCy/IbdAT
OnaaH TUTpJaHCa, SKBUBAJEHT HYKTa KYK PAHMHU HYKOTHILA
6yiinua GearwtaHaad. By Tunpard uHAMKATOpra HHTEHCHB
paHr GepyBuum TuTpanT, Macasadn KMnO, v KupHTHIL
MyMKHH. byHaal xonartaa TuTpaall OXUpHHH KYluuarai 6up
tomuu opTukua KMnO,aan xocua 6yaraun Ba iykoamMadanrad
KH3HWJ paHr 6VAHYA aHWKJI4aHAH.

HMKKHHUH Typaaru HHAMKaTOpJapHH OKCH A J aH M Ul-

325

www.ziyouz.com kutubxonasi



KadTapHaHWw 6KH pelOKC HHAHWKAaTOpaAap naeb
atanaad. bynnait moananap cucteManuHr noTeHuunadau yara-
puuwiH  6ujgaH  y¥3 paHruHum y3raptupaad. Ana yHaa#
MHAHKaTOPJApHUHT aCOCHH XapakTepJapd Ba TabCHP 3THIU
xycycusitnapu 6-606 (6,7-6yauM) na KYpuara.

13.4. NepmaHranatomerpus

[TepMaHraHaToMeTpuK aHaju3 yCy/lu KajJui HepMaHra-
HAaTHHU KalTapyBudaap Ouian kucaoTtaiad myxutaa (13.1) cxe-
Ma OYiiMua AyHaJHI peaKLUUsiCHra acoC/aHTraH.

Batb3u 6up opraink GupuKMajapHu aHaJAM3HAA KaHTapH-
JIHLL KapaéHy Kyusu HIIKOPHI MyXUT/a Ba KylHAATrH peakilus
TeHrsamacu O6yidvya Gopanu:

MnO; 4 e =MnO; ™

13.4.1. Hwuu sputmanap e
L]

- TuTpnadrad KajJuW nMepMaHraHaT 3PUTMACHHH YHH KDH-
tTaan ‘Xoajgaruw' npenapatuiaH aHUK TOpPTUM OYiinua Tai-
épJanl MyMKHH 3Mac, UyHKH 0MMO yHH TapkuOuia napuaJja-
HHILAAH Xocua 6yaran MnQOgsa Gourka Maxcynotaap 6ynanu.
Kanuii nepmaHraHaTHy aHUK KOHUEHTPALMSICHHH TONHLIAAH
OJIIHH 3PUTMACHHM KopaMTup- uanwaa 7—10 kyn cakgab
Typuaaau. by BakT uuuja KafiTapyBuu MaxcyJ/0T OKCHAJTAHA-
OH, HaTHXKala 3pUTMana CyBAa 3PHMaHIWraH TypJH MHK-
lopAary yaHraap, opraHuk 6UpuKkMa KoJHKJIapH Ba 6oliKa-
jaap 6ynaau. By xapaéunapuu TesnamTupull yuyH Gab3an
KaJHi nepMaHraHat spuTMacd KaiHaTuiaaad. Cyena xam
OKCHJJaHULI-KaWUTHPHAHIL Xocca 6Yaub, y nepMmaHraHaTHH
KalTapuuli XaM MYyMKHHJUTHHH XHCOGra OJddIll  Kepak.
By peakuns xyna xam cekuH 6opajid, aMMO TYFpHAAH-TYFpPH
€pyFauK  HypuHuHr Tabcupy KMnOs Hu  napuada,
MnO; xocun 6yauwWKHM TesnalWITHpanH, wy cababau 7—
10 kynnaH kefiun uykma MnO, uu #yKOTHIL WaApT. dpHTMa
onaTtia 3XTHETAHK OusnaHd 6olKa HAKIITa KyHHaaaH €Ky WHIa
¢uabTpaaH ¢oiaananué ¢uisbtpiradagu. Uy acocaa Taii-
€piaHran yHua KMUWk Oysimaran kouuextpauusiii KMnO,
(0,05 1 Ba ynnan wokopu (f,,="/5) 3puT™Ma ¥3 THTPHHH Y30K
BaKTraua ysraprupmaiiau. Kaauii nepmaHraHaT 3pHUTMacH-
HHHT THTDH cyBcu3 HaTpuit okcanar, NaCsOs éxu okcanar
kucaora HyCoO4-2HOépaamuna tonunanu. Kannii nepman-
raHat 6uiaH oKcaJaT KHCJIOTAHUHF GHPHKHIN peakLHsICH
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aBTOKaTaJJHTHK »KapaéH XucobJaHaiu:

2MnO; 4+ 5HC,05 4 1 IH =2Mn** 4-10CO, +8H,0

Bynaa Mn®* wonaapu KatanusaTtop 6yaanu. BupuHun Tomun
KaJuill nepMaHrasaTt, XaTTo HMcCHK Oyjca XxaM, XKyka CycT
paHrcudjaHaad. TuTpaaw JgaBpHAa aiHW peakudst YUyH
Katasausatop Gyaaauran Mrft yonsapu KoHUEHTpaUMUSICHHH
yeuwn GuaaH peakUHst Te3JUTH Xam opraiu. SIbHH peaklusi
y3-Y3uAaH KaTaau3aTOPJMK XOJHTra yTalH.

Kanu#i nepMaHraHaTHHHT 3DHTMa THTPUHH MUIUbAK
(I11) éku TeMup MeTaju Gual XaM aHuKJall MyMKUH. Arapia
KeHHHUa/MK aHa/JH31a aiiHH 3JeMeHT MHKJIOPHHH aHHKJall
Kepak 6yJsca, TeMup Meranu opkaiu KMnO, apuTmacuHH
CTaHAapTAall siHajfa sxiuv Gyaaau.

[TepmanranatomeTpuk  ycyana  Kaidtapysuunap  Fe
(I1) Try3napu, okcanaT Kucjaora Ba 6Gup Kartop OollKa
3pHTMANapHH XaM KyJiall MyMKHH. AfHH Xo/11a OKCHAJIOBUH-
Jlap MUKIOPH GUIBOCHTA yCyJ OusiaH aHukJaHanu. XaBoaa Fe
(I1) spuT™MacH ceKHH-acTa OKCHAJMaHaAH, alHHKCaA HedTpas
spuTMana. Kucioraau xoira KeATHPHIL OKCHAJAAHHIU Kapaé-
Huun cycafitupaau. Jleknu opataa Fe(ll) spurmacuuu
HILNATHIL OJJAMHAAH YHH THTPHHH TEKIIHPHLE TABCUS 3THAALH.
Opurmana okcanataap Ba NaCoOs nmap cyctiuk Ounad
napya/jaHanu:

HyC20,=C0O;+ CO+H,0

Epyrauk tabcupuna 6y xapaén rtessnawaiad, wy cababiu
OoKcaJlaT/iapHH XaM KOPOHFH epAa cakJjall TaBCHsl 3THAAAM.
KucnoranaHran okca/nar spuTMasiapu HeiTpas éKH HUIKOPHH
MyXHTAaarura HucbGataH aHuya Gapkapopumup.

13.4.2. Hupuxkaropaap

[lepmaHraHatoMerpusina KynuHu4a MHAHKaTOPJApHH YeT-
aa6 yrunanu, uyikn KMnO,y3u nHTeHcHB paHrra sra Ba G6up
TOMUYH OpPTHKYA peareHT y3 paHruHW cakjgab KoJaalad.
Aputmanu 30 cekyHA opajuFuia y3rapmaiiuraH O4-0YLITH
paHr xocus 6yaryHua TuTpJiaHaaH. By 3KBHBaJieHT HYKTaHH
GejrunaliHy ofataaru ycyiau xucobuaHaau. CylonTHPHATaH
3puTManap Gunal TuTpaaliaa gudeHuNaMHHCYAbPOKUCIOTA
ékd (peppouH Kabu penokc unaukatopaap ( Fe(1l) uu 1,10—
(peHunaHTpaHua GuiaH KOOPAMHAULHOH OUPHKMACH) HULIATH-
JaiH.
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13.4.3. AManaa KyaJaHuauliu

[lepmanranatomerpusi ycyau amajuii axaMusarra sra
6y1u6, GeBocura THUTpAa6G KalTapyBuuw/iap MHKIOPH EKH
6uaBOCHTa YA GUNaH OKCHAJIOBUMIAP MHUKAOPH TOMHJALH.
AtipuM MoanaNapHK KOMAKK €KH 3KBHBAJEHT HyKTaxa GoliKa
Moajanapra aaMaiiTipub THTpJaaHaiH.

Kaiitapysun moana MHKAOpPHHH aHHKJaam (GeBocuTa
Turpaain). {lepMaHraHoTOMETPHK yCyJ TeMHp, ypaH, OKca-
Jatiap, HUTPHT Ba OollKa MOAAA MHKAOPUHH aHHKJauUIAa
KYJJ1aHHIaaH.

[lepmMaHranoTOMeTpUsAAHKMHT aMasila MyXHM KYJJaHullaa-
puaaH GMpH TeMHP MHUKIOPHHH aHHKJaWAup. AHaJH3 YYyH
KeNTHPW/ITAH HaMyHa Tapkh6uJa ojaTia y4 BajeHTJH TeMHup
6ynanu, wy cababuau Tutpaaw ojaunad yHu temup (II) ra
KaHTapuil Kepak. Arap aHanu3 KuJHHYBUM HamyHaaa dakar
teMup (11) 6yaca, yuu cyabdar Kucaotann Myxutia 6eBocuTa
KMnOssputmacu Guian TuTpiaHaiu. THTpIalu HaTHXKacKaa
xocun 6yaran Fe*t womnapu capuk paurra 6yaarasm yuyH
3KBHBAJEHT HYKTaHH Gearwjawmiga Gup 03 KHAHHUHIHKK
TYFAMpPaAH. OKBUBAJ/JEeHT HyKTaHH aHHK Oedrujaml yuyH
sputMara docdart kucaora Kywuiaca, temup (III) panrcus
KOMILJIEKC HMOH XOCH/J KHJaJd Ba 3KBHBAJEHT HYKTa aHHUK
Kypunanu. Temup (111) nu temup (11) ra alinantTupuwiga xap
XHJ KadTapyBuunapaaHn ¢oiinanaHull MyMKHH. AMMO Kafra-
puauit Te3 6opu6 Fe?’t nam 6owka maxcysnor GepmacHH.
KafiTapyBunHu OPTHKYA KHCMHHH TUTPJALl OJAHAAH OCOHAUK
6unan aykoruw umkonu 6yacud. Temup (II1) Hu kailiTapuw
ycyanapuaad Kedr kyananuwnaaurann SnCly nan doiinana-
Huaup. Xnopua kucnoraiau myxuraa Fe(Ill) un SnCl; 6Gunan
KaATapuauul xkapaéHu Kyliuaard Tedrnama 6yiinua 6opasu.

9FeCI2+ 4 SnCl3~ = 2Fe?*+ 4 SnCl, 4 2Cl

Apurmanaru  Sn(Il) Hu opTHKYa KuCMH cysdema OujiaH
HYKOTHIAAM:

SnCly+ 2HgCly= SnCl, + HgsCly+2CH

Yykma HgoClo puabrpiaunb, spurmacu Kaauii nepMaHraHar
GuaaH THTpJNAaHaAH. AHa/W3 [NaBOMHAA XJOP HOHJAPHHH
KMnO, 6unan oKCHANAHULIK MYMKMHIMIHHA XHCOGra OJiHLI
kepak. Xaopua Honaapun HgoCloun KMnO,6uaan okcuana-
lupan xocun 6yaaan. By xapaéH HaTHKacuaa aHaH3
MypakkaGJaHHILlH Ba XaToJHK KaTrta OVJuUIM MYMKHH.
Turpautr 6unan HgeCly wu TabeupaalyBuaaH ByXKyAra
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KeJraH xaToaukHu #yKoruiw yuyH SnCly uu mya mukaopaa
onMac/aHK Kepak. AfiHM WaponTaa 03 MHKAopAard 4ykma
Hg,Cly ananu3 HaTuacura ceswnapiun Mebépaa TabCcup
kypcata oamaiau. Kanaait (II) myn Muknopaa kyuwuica,
y tutpaaw aaBomuaa HgeCl; 6unan 6upukn6 6up BakTaa
cHM06 MeTanuHn Xxam axpatuiin Ba HgoClonu KMnO46unan
6MDHKHIL DeaKUHSCHHY Te3NaLUTHPHUILM XaMaa XaTOJNUKKa
OJING KeJNHIH MyMKHH. DPUTMaAard XJ0p MOHJapHHH OKCHI-
JaHUUIHHK OJAMHH OJHUI YUyH aHaJH3/JaHyBUM 3PHTMara
xumosaoBun Llummepman — PefiHrapa apanaiiMacH KyuWiu-
nanu. By apanamma MnSO, cyabdart kuciora Ba pocdar
KHCJIOTa 3pUTMaJjapH apajalumajaapuiial ubopatr. Maprauei
cyab¢aT XJ0pP HOHJNAPDHHH OKCHAJAHHUIMHH OJIHHH oJica,
tdocpar kucaora Fe(lll) 6unan panrcus xomnaexc 6epub,
3KBUBAJIEHT HYKTaHH aHHK Oejrujauira UMKoH Oepaan Ba
H2SOs kucsora 3ca Kepakii MYXHTHH TabMHHJAARAH.

Temup (Ill) HoHnapuHu KaliTapuauil
XKapaéHu KeHF TapKaJraHiapuaaHd siHa 6upu
pyx = amanabramacu OujaH  TYJAHPHITaH
IIxkonc peayktopuaaH ¢oinanaHuil ycyau-
Idp. PenyKTOpHUHT CXeMaTHK TYy3WJIHLINA
13.2-pacmaa kypcatuarad. Illuwa Hafiua
(I) HuHF macTKH KUCMMAA YHHHH GYIakaapH
6yanub, y a3bect KaBaTh (2) ra ypHaTH/AraH.
Hatiua pyx amaabramacu O6uaaH TyaaH-
puarad. AnanusznauyBud sputma  Fe(lll)
JKoHe penykTopuaaH YTKaswiraiiga Kafta-
pUHW XKapaéHu coaup 6ynanu:

2Fe*t 4 Zn=2Fe?t 4 Zn?*t 13.2- pacn.  Xouc

. . - peryasaTopu:
KanTapuiull >KapaeHHHHHT TYJHK COOHD . . o » - pyx

6§’ﬂraHHHH - THOULMAHAT peakKUHUsACH 6“.713!-{ amagabramMacu; 3 - YHHHH
Fe*t nonnapu kysaru6 typunamu. Kaii- raseTHIa:
TapuJarad 3pHTMa KaJjau#i nepmaHraHaT OujaH THTPAAHAAM.
Idynra yxwaim Fe(lll) uu Bomopon cyabpun, TypJau
MeTajuiap Ba 6Goluka KadTapyBuuiap GuiaH Xam Ka#dtapuul
MYMKHH, JIeKHH aMaJja Xap 1ouM Kaaai xaop (I1) éku XKohe
penyKTopuaaH oliganaHuaain.

Aiinu yeyannan doinananu6 ypan (IV) kafitapuiain Ba
YHHHT MHUK/JOPH aHHKJaHanH, OOlIKa 3JeMeHTJap XaMm
wyHaa#. [lepmanranatomerpus ycyauaan ¢oinananu6
Sn(Il), Sb(lIl), nurpuraap, Bogopon nepokcua Ba Oollka
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OMpHKMa/apHH aHaJH3 KHJHI MyMKHH.
OkcuayioBunaapHu aHukjalml (OGMABOCHTA €KM KOJIHK
6yiinua tutpaam). OKCHAJOBYUMIAD OKCaJaT KHCJAOTA EKH
HaTPHI apceHaT/apHU CTAHAApT 3pUTMadapu 6uaan Kalrtapu-
Jajin Ba OPTHKYaA KalTapyBuu 3ca KaJHH nepMaHraHat GuJau
THTpJiaHaAd. Macanas, nNHpoOMIO3UT aHaJu3HWga HaMyHa
Cyab(aT KHCJI0TaJH OKcaJaT KHCJA0Taja 3pHTHIALHU:

MnO,+ HC,07 4-3H+ =Mn?* 4+2C0,+2H,0

Ba OpPTHKYa OKCaJsaT KWUCIOTaHM KaJuHd nepMaHraHat OHJaH
tutpaanaan. UydHra yxwaw PbO,, cypuk Ba 6owka
OKCHAJIOBYMJIAP XaM aHa/lH3 KHUJIMHAIH.

OKcHAJaHUIB-KaTapUAMII XyCYCHATHra 3ra Gyamarad
MOHJapHHU aHuKJaW (aamawTupub TuTpaaw 6unan). by ycya
OusaH KaM 3pyBYaH OKcaJsaT/iap XOCHJ KHJAYBUH KaTHOHJap,
MacaJaH KaablUi, CTPOHUMi, 6Gapuil, KYPFOLUHH, PyX Ba
OolliKaJapHH aHHUKJall MYMKUH. DpUTMajard Kajud MHKIO-
punn anuknaw yuydh yHu CaCO4 xonnma uykTupunaau,
¢unpTpraHaad Ba sAXWHAa6 0OBWATaHAaH CYHr, 4ykMma
cyabdaT Kucj0Tala 3pUTHIAAM Ba aXXpaanub UHKKaH oKcaJsaar
KHCJIOTa KaJuMil nepMaHraHat GuJaH THTPJaHajH.

Oprannk OGupukmanaptun anaausu. OpraHuk OupHKMa-
aapii KMnO; 6unan okcuanail KapaéHW aH4a CeKHH
6opaau. Illy cababau opraHuk GupHKMaJjapHH aHa/ju3ra
KYJM1aHWIKHWIK aHYa derapanaHraH 6yaanu. Llllynra Kapamai
HIWKOpHH Myxurna MnO;s um  (13.6) cxema 6Vitnda
KaiTapnb6, opraHuk GupukMmanap MyBaddakuar Oujan
aHa/in3 KHAHHMoKaa. byHaa opranuk 6upukMasnap ojariaa
KapOoHaTraua okcuaiaHaau. Muikopuii Myxutaa mepmanra-
HaTHY OKcaJsaT KHCJ0Ta OujaH KaHTapuJHLl peakLuHs TaMoM
O6yarangaH cyHr, spHTMa KucjaoranaHaid Ba MnO§ temup
(IT) éxu Teruwn KaTapyBuu apuT™Manap GunaH THTPJAAHAH.
Xyaaun wy ycay6 6uiaH MacajaH, METaHOJ HILKOPHIA MyXuTia
KaJMi nepMaHraHat G6GujaH oKcHAJaHHO Ky#HHAard cxema
O6yiiMua aHUKJaHaIM.

CH30H 4-6MnO; +80H™ =CO3™ 4-6Mn0O2~ 4 6H,0

Wynra yxwau 6y ycyn GuaaH uyMosiH, BUHO, JHMOH Ba
GouiKa KHC/IoTanap, XaMAa [JIHUepHH, GeHos, popMaJbieris
Ba 6olKa OpraHuk GUPHKMaJap aHUKJAaHHUIH MYMKHH.

13.5. Hopnomerpus

HMonoMeTpus ycyMHUHT acocHHH SIPHM PeaKilHs TalUKH
ITanu:
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Jo+2e=2] , Fe°J,/J=0,545 B

(13.7) Tenrsama cxeMaTHK KypuHHIIAA €3UATaH, aMaJla 3ca
J2 HH 3pyBUAHJAHTMHH opTTHpUWI yuyH Homuu KJ na
spuTHaan, Oy cucreMana Js~ THIIM KOMILIeKC Xocua O6yaaiu.
AmMo oaataa connga xonaa (13.7) cxeMa WakAW Koaaupuna-
au, 6uHoGapuH Xocun 6yaran Jis~ craHaapT norteHUHaJdH
KaTTajurura Xyaa xam o3 TabcHp Kypcataau. Crauaapr
notenunan xydpru Jo /2J~ (0,545 B) 6yarauunu sbntH6opra
o116 3puT™Mana 3pkuH Hoa (Js5~ ) ypraua Kyura sra GyaraH
OKCHANOBYH XHcoOJaHaau, JeKuH Hox HoHM J~ — ypraua
KyuJH KaitapyBuuaup. TUTpUMETPHUK yCy/a AOAHHHT OKCHA-
JIOBUH Ba KaliTapyBuu xoccasapunan ¢oiigananninanu. Moana
Aol spuTMacH OusaH 6eBOCHTA OKCHAJAHTaHW YUyH —
fonlomeTpHK yCya aefinaagd. AMMO Xap HKKH T€PMHHOJOTHSA
KaThHAH CaKJaHMallH Ba Xap MKKYU Tpylna ycyau KynuH4a
HoaOMeTPHK ycya fe6 atanain. Mlon HOHMtapuHH OKCHAJAHH-
WM HaTHXacuaa axpaarad J~ oaataa HaTpuil runocyasoar
OunaH THTpJAAHAAH!

28,08~ 4 Jy=S,O8~ 420~

Monomerpuk ycyana (13.8) peakuuss sHr MyxuMm xucobua-
HaaH.
13.5.1. Hwyn spuT™Manap

CyBaa HOAHMHT 3pyBuaHiurd yH4a kKarra (0,2 r/a
atpoduia éxu taxmunan 2 1072 moan/n) amac, y cababau
3PKHH HO[HH aHUK TOPTHMH KoHlleHTpaauran KJaa sputnan6
YHH TUTPJIAHraH IpUTMAacH TalépaaHaan. byHuHr HaTnKacuia
3pHTMada KommJjaekc HoH Ji~ Xxocua 6yaub, HOAHUHT
3PYBUAHJMTHHU ce3uJapiu Mukécaa owupaau. by amanna
alfiHH pelloKC CHCTeMAHHWHT CTaHAapT NOTEeHUHaJa KaTTaJurura
TabCHp 3TMaian. Alpum BakTaa oA 3putMa TuTpu As20s
6Viluua aHWUKJaHaaH. :

[apuana foaHW, XaTTo Kaaul HoOAWA 3pHTMAcHIA Xam
y4yBUaH XycycHATH 6Y/ca-fa, OF3M IIMIIA €NTHWIH WAHlILA
TYFpPH caKJall Hol KOHUEHTPAUHACHHH KaMaHullura amaJsia
TabCUP ITMANAH. DPUTMaHH caKJjall AaBpHAa HOA HOHJIADH
cyBiaru KHc/aopoA OunaH oKcuasaHub, HOOHH KOHUEHTPAallHsi-
CH OPTHLIH XaM MYMKHH:

He@itpan sputMmana oKcuAJaHWlI 2Kyda <CycT Oopaju.
Kucinoranu myxutaa, €pyriaMK HYPH TabCHPH Ba HCHTHL
xamja oFup MetaJssap uiutupokuaa (13.9) xapaén Tednalia-
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an, wy ca6abau J; apuTMaciHu cakJaallla TYpJdH 3XTH-
€TKOPJMK uopanapra amaJj KHJIHL Kepak. (3]};)1mma Kopa
HAMLIAAE, COBYK »KoHAa cakjJaHuWwH Kepak). Moa sputma
THTPU FHNOCYJAbhAT EKH apceH CTaHAAPT 3pUTMackH Gujad 6up
Heya KyH yTrad Tekluupub Typuiu TaBcus sTuaanu. Harpuii
runocybpar HIUYH IPUTMACHHH KaHTa KpHCTaMJaHull HyJu
6unaH TtosanaHran NagS:0;:-5H.0 nan aHuk Toprum osiub
Tanépaall MyMKHH, THTPH 3Ca KeHHHYaJWK CTaHiapTt HOL,
6uxpomar, MUC Metand €ku OolKa ™Moaaastap Oyiuua
tonuaanu. KouyH 6yiinua NasS:0s:5H20 TopTumMu 6yithua
4HUK KOHUEHTPAUHsNH 3IpUTMA TaHépaamalgu, y Mnapua-
JIAHMacCJHry yuyH daKaT maxcyc wapouT (Macanan, CaCloun
TYHAHHTaH 3pHTMacH yCcTHAa) cakJjaHaau. Hatpuit runocynn-
¢dat spuTMacu Taiépnanranaad 1—2 KyH yTrad yHUHI aHHK
KoHUeHTpauusich Ttonuiaid. NaS;03-5H20 spurmacu ca--
KJaul naBpula Mypakkab KMMEBHH y3rapuuiiapra yupaiiu,
YHH OHP KHCMH 3DUTMa THTPHHH oulHpca, 60lIKa 6UD KHCMH
3ca KaMaiTupaiH.

Hatpuit Tnocyabdar Tutputn foa 6yiivua opTuliyn 3pHTMa
TallépnaHraHiad CYHT KHCJAOTa, XaTTo Kyucu3 Kap6oHar
KHCJIOTA TabCHPHAA, THOCYJAb(ATHH KHUCMaH CyJbQHTra
alylaHun 6unan coaup GVaanu:

S:04~ +CO;+H,0=HSO35 +HCO3; 48§

bup moab cyabburHH okcuasauira THocyadarra HucbaTau
HKKH MapTa Kyn Hoa capduaHamu:

HSOf +Jy4+HO=HSO7 +2J- 42H*
28,04~ +J2=S4O§_ +2J_

Trocynbdat Tutpunn J26yitnua Gup 03 OpTUILM aHA WY XOJ
GHJIaH TYLIYHTHPUIAMLH.

OpPHTMaHH caKJ/all BaKTHAA THOCY/Ib(AT THTPHHH KaMai-
HUIM YHU XaBO KHCJIOPOAH OWJIAH OKCHAJAHHLIM HAaTHXACHAA
colaup Gyaanu:

25,04~ 4+ 0, =2S0¢~ +2§]

Okcuananuin xkapaénura xyaa o3 Mmukgopiard muc (I11) tya-
Japu KaTanauzatop 6ysaa onaau. Tuocy/ibdarT 3PHTMaCHHH
Gapkapop KHJHIL yyyH yHTa 03 MUKAOpZA HaTpHil KapOoHar
KYUIMLI TaBCUS 3THAAAH. DPUTMaHH 6apKapop/HK camapacH
G6yauwura caba6, kap6oHaT MHC HOHJapuHH Goraaian. lly
6usaH GHPra yHu KaTtaJu3aToPJHK TabCUPHHM KaMalTHPalH,
Xxamjaa kHcmaH sputMma pH Hu optTHpanu, neb Kapanadu.
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TuocyabhaT THTPUHUHT KaMaiiHuIuH{ Golwka cabGabaapH-
pan 6Mpu MHKpoopranuaMm (THobGaKTepusa) Jap Tabcupuia
napyaJaHuuin caGabaup. Yaap xaMma BaKT XxaBo atMocdepa-
cuia 6yaann Ba spuT™Mara ocoHruHa yta onaau. dputma pH
n 9...10 6yaranaa Gakrepus TabCUPH cycasia, 1y cabab.ii
THOCYMBDA T IPUTALIC U CSHEDCKITHSL TOB PCleHT KUPUTU-
JUIIH  MHKPOOPraHusM/jap XxapakaTHHM CycaHTupaad Ba
6apkapop Oyauiuid y4uyH saxiiw camapa Oepaau. bynnai
camapa OepyBuu peareHTsap xJopodopm, cumo6 (II) #on
Xamaa Kyéul HypH TabCHPHAAH 3PUTMAHH KOPAMTHD €KH
paHrau uAHUAa €KH KOPOHFMIAA caKJall Kepak Oyjaau.
Harpu#i tiocynbdaTHM napuadaHdil MaxCyJOTHHH Y3apo
TabCHPJAHHLWIK  XaM 3IpPUTMA MYBO3aHATHHH Ba YHJard
y3rapulislapHn yMyYMHH KYPUHHIIHHY sIHANA TAKOMMJIAUITH-
paau. Cyloatupuiarai THOCy.IbpaT 3pHTMa THTPHHH Xap
Xxapraga TeKWHpub Typull TaBcus 3Tunaiu. Arap 3pvTMa
JlofiKaJalca, yHH TYKHAAAH, YYHKH OJATHHTYTYPTHH UYKHIIH
THOCYJb{aTHH NapyalaHraHIUTHHH KYpcaTaau.

13.5.2. Huaukaropaap

DpHTMala WAaXcaH HOAHH CapUK paHru (AHTap-—KyHFHD-
raua) erapJ/iMua paBliaH 6VraHu yuyH paHrCH3 3pUTMaJapHu
TUTpJaliAa HHAHKATOP Ky/a/laHMaca XaMm 6yaain. DpHTMaHH
100,0 ma ra | Tomuu 0,1 M #iox Tomusunica Ky3 6Gunan Kypub
OJTHLI MYMKHH 6Yjlaauran capuk paur 6epaan. CyoaTupuJiran
€KH paHryu 3puTMadapHd TUTpJalifa HHAHKatop cHpatuia
KYK paHr GepyBud HOAHUHT KpaxMasa OUpHKMAcH KYyJJaaHalH.
Peakuusi cearupauru ftoq panrura HucGatan Gup GHUPJAHKKa
KHYHKAHDP. XapopaTHH OPTHILIM OHJaH peaKLUHs Ce3THPJIHIH
KaMasiiH.

Kpaxman sputmacu 6up Heya KyH TypHwH Oujad
GakTtepusnap Tabcupuiia Oy3uaamu. XJopodopm Ba HoOl
cumo6 (Il) 6Gakrepusiiap TabcupuHu cycalTupaau. Yaap
HINTHPOKHAA KpaxMaJHHUHI Ilapyajaluil Te3qauru Oupaay
nacasiiM Ba 3PUTMaHHM Y30K BaKTraua cakJ/jaul MYMKHH
6ynanu. KpaxMaJihu aHaan3 KuaMHAETran apuTMara TuTpJatl
OXMPHAA, S’bHHU 3PUTMA KYUCH3 CapHK COMOH paHriu Tycra
yTranaaH KelHH KYUiuJdadd, UYHKH HOAHHHT IOKOPH KOH-
LHeHTPaUMACH KpaxMalHu NapuaJadiu.

Mox 6Gunan aHuk KYK paHrau KpaxmaJsaH TalUKapH,
KOJIJIOHJ IDHTMA XOCHJA KHJAYBUM Kyrnruua GollKa mondaJap
XaM GepHuUIH MYMKHH, WY XyMJaaaaH 6ab3n 6Up HUIKOPHi-ep
MEMEHTIaPHHUHT aueTaT/apd, KymapuH, ¢JaBoH, o-HapTa-
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(1aBoH, BAaDHAHT KYKH, #04HA, YU eHHAMETHIAPCOH Ba Golil-
Ka Moadanaap. AfipuM Xoanapaa Gy MHAMKATOpJap THTpJall
OXHPIH HYKTACHHH XKYAa XaM siKKoJ KypcaTaau, ammo #Hoa-
KpaxmaJ peakUHSCHHHHT IOKODH Ce3rupJurd YyHu O6ollKa
TypJaH oObeKT aHaausjJapuia siHada KeHIPOK KyJuiall
UMKOHHHU Oepanu.

13.5.3. Hoanu THocyabhat Guran TabCHpPAAUIYB PeaAKUMSAAPHHUHE ACOCHE
WapT-wapoHTIapH '

Kynuuauk #oaoMeTpuk aHuK/AaLLIapHH OXMPrd GOCKHYH,
flogHu HaTpHil THoCyJbhaT OWiaH THTpJall peaKUHUsACH
xucobianani. MoaoMeTpuk THTpJaLl coByKAa (yil XxapopaTH-
na) oawb O6opuaadH, UYYHKH HCUTHW HOAHM 3PHTMadaH
ce3nslapJu Aapaxkajna yunb keTuliura oau6 kKenaau. Bynaax
Talllkapy HCHTHLI HOA-Kpaxmasd peaklMsla KpaxmaJa Ce3rup-
JUruHy Kama#Tupaad. Mwkopuii spuTmana TurpaailiHn oaub
Gopuill MYMKHH 3Mac, 4YyHKH HIWKOPHA MYXHTAA HOA
THMOHOAHT Ba 6Gab3u Oup O6olIKA MaxCyJOTNapHH XOCHN
KHJadH: ' .

Jo+20H" =JO 4+J 4+ H.0 ' (13.10)

(13.10) peakunsiun tyauk #ynanmwn OH™ wounapu Kow-
HeHTpauHsicura 60FrauK. dputma pH u opTriIn 6unaH peakius
Te3JaUrd Xam opraad. ['unoiloant THocyabdaTHH cyabparra
Kazap OKCHAJALIH MyMKHH:

S2:0374+4JO™ +20H" =280~ 445 +H.O (13.11)

(13.11) peakuusinm iyHanuuwr napaxacu xam spurma pH ra
6orauk. llynnai Knaub, nwkopuit myxuraa (13.8) peakuus
G6unan 6upra (13.11) cxemasan 6UPHKHIL XaM GYIHILIH MYMKHH
3KaH. Xap Oup peakuusiH® KYIUTaH HOAHUKJIHMIH aHanu3
HaTHXKaCUHH XHCoOJallHu MyllKyatawrtupaad. Uly cababau
#onomerpuxk turpaaiwga pH <8,0, xamaa cyloJaTHpUJIraH
(0,01) spurmanap yuys pH <7,0 6yauiuHu TaBCHsI 3THAALH.
Kyuau «ucnoranu spurmanap Ousnad THTpJallla XaBo
KHCJIOPOAH TabCHpHAa HOJL HOHJIAPHHHM OKCHAJNAHHLI XaBdu
ByXKyara Keaaad. putma pH 0,0 nau 7,0 raua 6y/araH opajuk
THTpJaill peakuusicy (13.8) cxema Oyiinua Te3 Ba aHHK
CT€XHOMETPHK paBHUIAa HYHaJMalH.

13.5.4. Amanpa KyanaHuauuiu

Monomerpus xyla xam yHuBepcas ycyJnapaaH xucoba-
Haau, Moaomerpuk yeya 6uiad OKCUAJIOBYHIAD, KaHTapyBUH-
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Jap, KMcJaoTajap Ba OKCHAJAHHII-KaHTapuiuW Xoccara sra
0y/aMaraH, aMMo OKCHAMOBUH-KafiTapyBuH cucTemanap OusiaH
6upHKa ojaiHrad MoAJaJjap aHUKJaHalu.

Kaiitapysuuwnapun anukaaw. Hoa spurmacu Guaal
As(I1I), Sb(1Il), Sn(ll), cyabdut, Bogopoa cyabpua Ba
OollKa KaHTapyBuM/lapHH GEBOCHTA THUTPJALl MYyMKHH.

ApCceHHT HOHHHH THTDJAWl Ky#uAaaru peakuusi Ousad
Gopaau.

AsOs +J2+42H,0=HAsO?~ +2J- +3H* (13.12)

Kumépuil peakuus Tyauk fiyHaauwy yuysd sputma pH 7 xamaa
NaHCOsuwtupokuaa onub 6opunaan. bukap6onar peakuusi
HaTHXKacCHAa Maxcy/aoTaap/jaH a)kpaJraH BoJOpOA HOHJApH-
HY O6OFJal yuyH Kywuaaau. CTasaapT noreHuuasnnap KyqQpTtu
Jy 2J- (0,545 B) Ba As(v)/ As(lll) (0,156 B) Gup-6upura
Kyla akuH Oyaranu yuyd (13.12) peakuuss HYHaJHLIKHH
BOAOPOA HOHJAp KOHUEHTPALHACHHU Y3rapTHul GujaH Tab-
MUHJall MYMKHH. XaKMKaTAdH XaM KyulH KHCJAOTaJjH
myxutaa (13.12) peakuusi dyHasulIM YHrAAH yanra TOMOH,
ssbin  As(v) Hoauu okcuasaiiau. Hlogomerpuk ycya Gunad
Kanait mukaopuin HClau myxuraa xaBo kucaopoau 6uaau
okcuananMacaurd yuydH CO; HLITHPOKMAA aHUKJAHAAH:

SnCit 4+J;+4-3Ct =SnCl+2J-

Tutpnaur onauaaH Kanal HOHM PyX, KYPFOLIHH €KH HHKeJb
OusaH Kadtapuaann.

Pyx, kaamuii Ba 6owika 6ab3n 6UP 3MeMeHT CyAbPHANAPH-
HH XJIODHA KHCJOTajda 3puTHO, yAapHHHT MUKAOPHHH XaMm
aHMKJall MyMKHH. Bynaa spuTmMazard cranaapt Hoa 3pHTMa-
CH BOAOPO CyJb(MHAHH 3PKMH ONTHHIYrypTraua OKCHAJaiaH
Ba OpTHKYa ol MHKIOPH HATpuH THocyabdaT OujaH
TuTpAaHaau. FloaoMeTpHK ycysin KYMuuJHK OPraHMK MoAla-
JIapHH, XKYMJaAaH YyMOaH anbierua (¢popmanbierul), Kavu,
aleToH, CMUPTAAP, a30T Ba ONTHHIYTYPT 6yJraH GupukManap
(cemukap6a3ua, THoMoueBHHa Ba 6olIKaJap) HUH aHWKJALLAA
KeHr MHKécaa Kyananaau. Kynuuiank opraHuk 6UpUKMasapHu
OKCHIJIAWl HIIKOPUA MyxuTaa osn6 OGopunaau. Peakuwus
TyraraHiaH CYHT 3DHTMaHH KHCJIOTaNH MYXHTra KeJTHPHIAH
Ba OPTHKYaA Hoj THOCYJbGaT GUiaH THTpAaHaAu. Macanah wy
yeyaga ¢opmanbierul aHHK/JAaHaLH:

HCOH 4 J;+20H~ = HCOOH 4 2J— 4 H,0

AueroH HIIKOPHH 3puTMaia Hon TabCHpHIA Hoapopopm
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XOCHJA KHNAAH!:

L
CH3COCH3+2J2+4OH_ =CH;J+CH3COO_ +
+3F +3H,0

TuomoueBHHAHH KHCJAOTANH MYXHTAA THTPJAUl MYMKHH,
aMMO  WIUKOPHH MYXMTAA OKCHAJall aHya sXWIK HaTHXa
Gepanu:

CS(NHg)244J24 100H =CO(NH,)2+
+S0i~ 4-8JF 45H,0

Kucioranu sputMmana foaHu Teckapu iy Guaan TuTpaab
aHHKJAUW YyCYJH TyraTHJAaAH.

Opraunk Ba Gowka GUpUKMatap Tapkubuaaru CyBHHHT
MHKAOPDHHH Pullep peakTUBH — HOMA, ONTHHIYTYPT NHOKCHA,
NHPHAAHHH METAHOJIJIH 3PHTMAcH GunaH aHuKAaHaau. Ananus
KH/IMHYBYH MaXCy/JOT MeTHJI COMPTHra COJIHHAaAH Ba YHAArH
cyB Puulep pearedtH 6uaas TurpaaHaau. Peakuus fiyHannuiu
HKKY OGocKuuga 6opaau, YHH CcoAdajaliraH XoJaa €3ulll
MYMKHH:

$0;+Jo+ Hy0+ CH;OH + 3CeHsN =
=2CsHsNHJ 4 CsHsNHOS 0,0CH; (13.13)

Crexnomerpuk Tedrnama (13.13) tyrpu xucobaanaau. Turp-
Jall OXHPHHH HOAHH MNHUPHAHH OWJAH TabCHPJAAHHLIMAAH
XOCHJ 6y.raH XKUrappaHryiy KoMnijiekcH GHPHKMalaH Ce3uia-
AH.

Duinep peareHTH anua Gekapop, Uy cababan yHH TypJu
aHua Gapkapop MoAH(PHKAUHSIH 3IPUTMACH HILIATHIALH.
Macanan, yHu uKKM Xual 3puT™Macy GuJjaH "uyiiaul TaBCwsl
3THAAAH.

Bupunuu, aHanW3 KuJHHYBYUM HaMyHaHH OJTHHTYrypT
AHOKCH], NHPHAHH Ba MeTaHoa 6y/rad apajaliMaja pHTHIa-
AH Ba HMKKHHUYM OunaH, si'bHH HOAHM MeTAHOJIH 3pHTMAacH
6unan tutpaaHand. by spuTmanaphu xap Gup apaJaniMacu
HHC68TaH aHya 6apKapop Ba 03POK FHFPOCKOIIHK XyCyCHATra
ara. , Duutep peakKTUBUHUHI TUTPH METAHOJHHHI CyBJaru
3pHTMdCH TO3a CYB, Typ/au GapKapop KpucTajaaruipatiap
6njan aHuknauaau. By TuTpantiap nunaa AMrHApaT HATPHH
THTPAHT 3HT KyJaal xucobaaHaiu.

Hespan opraHuk GHpPHKMaJapHHUHT 6apqa CMH(pJIapH
_ TapkuOuaars CYBHHHT MHKAOPHHH aHHWKJawga Puiuep, pe-
aKTHBuAaH ¢oljananuianyd. Puuiep peakTHBM aHOPraHHK
- GUpuKManap TapkuGuaard CyBHH aHUKJall YYyH XaM rapyaHi
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opraHuk 6HpHKMaJsapra HucbaraH XajgakuT GepyBuHaapH Kyn
6V.ca xam Kynnanaau. Ilepxsiopartaap peakilust HyHaaunaa
MOPTJIOBUH MOAZLaap 6epraHy yuyH yjaapHH Puluep peakTHBH
6unaH aHa/M3 KWJIHII MYMKHH 3Mac.

OxcuanoBuuAapHy aHukaam. OKCUATOBUMNIAPHU Oy yCya-
Jla aHMKJall HOoJd HOHJTAapHHK OKCHAJAHHUIIHN XaMJa aXpaJjras
3PKHH HOJAHHU HaTPpHi THOCYAbAT GHJIaH TUTPJaUIra acocaH-
raH. By yCyJ/iHH 3HT axaMHATIH peakuusgapuiad 6upu HOAHL
HOHJNapHHH Guxpomar 6unaH OKCHAJALIAUD:

Cr:03~ +6J~ - 14H =2CF+ +43J,+7H,0 (13.14)

(13.14) peakunsgaH THOCY/b(GATHUHT THUTPHHH TOMHLIAA
doiinanannnann. AdHd ycyasad nyaar Ba 6ollKa maTepH-
annap Tapkubuaaru xpomuun Cr(VI) raua okcuanab, wyHnra
yxwaw xpomatnap 6unan xam spuitauran karuounap (Pb?t,
Ba’*t) Ba Gowkanaphu MHKAOPHHH aHHKJawWAa doiaanatu-
Janu.

KuméBuii peakuust MyHaJAMIUK KHCJAOTAJH MYXHTAA COAHD
6Vaub, HOAHM TYJAMK a)KpaJjMll Y4yH apaJsauiMa KOPOHFH
x)oitna 10—15 MunyT cakaab Typuaaau. 3puTMa KHCJAOTANH-
aurn 0,2 pan ..0,4 Moab/n opanuruga OGysaraHaa AXIOH
HaTHXa oJHHaaH. Kucaora 10KopH KoHLeHTpauusaa 6yaran-
Aa HOJAWA HOHH XaBO KHCJIOPOAH OHJaH KHCMaH OKCHAJMaHalH,
aMMO JKyla NacT KOHUEeHTpalMsiJii KHCIAOTaAa peakuus
AyHaHIKM cycasau. Arap peakuUHsAra KHpHIIYBUM apaJjaiiMma
KOPOHFH XO#4a cakJaHMaca, Yy X0J14a AHXPOMaTHH KauTapH-
aniuaal xocua 6yaran CP+ uonnapu THocysnbdaT HoHaAApH
OunaH OMpHKKIIM MYMKHH. HaThkana #HoaHu TuTpaall yuyH
THOCY/Ib(AT 3PUTMACH OPTHKYA capdaaHanu, yyHkn S205~
fioa GuaaH xyna cekuH 6upukaau. IOkopunaru (13.14) pe-
akuus 6yiinua HoA TYIMK a)kpasnraHpaH CYHF, YHH HaTpHid
THOCY/b(aT OHJaH THTPJAHCA, YHAA KHHHHYHAHK TyFHAMai-
an. Muc (H) (13.14) HuHr KWMEBHM peaKUUsi HyHaJIHUIMra
KaTaJuTHK camapa Gepu6, XaTTo cHpPKa KHCJIOTaIH MYXHTA4
XaM TabCHPJAAHHWIK XKyda Te3 Oyaaan. Kumésuit peakuus
MaxcCyJ/10TH XDOMHH alleTaT —KOMMJEKC PAHIHH HHTEHCHBJIMTH
KaMasiiH Ba 3KBHBAJIEeHT HYKTAHH aHWK Hpolajaiira HMKoH
6epanu.

(13.14) KUMEBHI peaKLUsHU KY/JalllHH aMaJHil aXaMHATH
WYHAAKH, KaM 3puiiiurad xpomaraap (6apHi, KYprolliHH) HH
AogoMeTpuk ycya GuaaH aHMKAaw XucobJgaHaiad. by ycya
aHaJiu3 KWJIHHYBYM KAaTHOH XpOMAaT X0J14a YYKTHPHJIAJH, CYHT
KHCJI0TaAa 3pHTHIAAHU:

2BaCrO,+2H* =2Ba’* +Cr,0f~ 4+ H,0
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dpurmanaru Guxpomat (13.14) peakuus 6yitvua iono-
MeTpHK ycya OHJaH aHWKJaHaZu. IDPpUTMara THTPJAHraH
6uxpoMat 3pHTMAacH/1aH MyJ MHKAOpAa Kywub, 6apuii xpomar
XOCHJl KWJHWLI Ba peakUusija TabCHpJaHMal KoaraH Guxpo-
MaTHH HoA GuJaH THTpJAll SWAaH aHHKJalul XaM MYMKHH.

Muc muxOopunu anusaaw. Muc (I1) Hu craugapt Hon
puTMacH 6usaH TabCHPJAHraHAa HKKUTA MoTeHUHad XKydTu
XocHa  6ynaau.  Macanan, E,-=0545 B Ba
Ecpe ca+=0,159 B. Kypuuu6 typubauku, Hoa noTeHuuan
XKY(pTH MuUCHHKHAaH aHua Katta. Uly ca6abau flopuanaphu
muc (I1) Ounan oxkcugna6 6yamaiinu. Hopmaa cranaapr
NOTeHUHANJIapHH TaKKOCAall LIYHH H30XJalAHKH, o 6unax
OKCHAJ AW Hoauara HUc6aTaH MyMKHH 3KaH. AMMo Cu®™t uon-
Japu 6uaH HOAMAJIADHH MHKIOPHH XKuXaTAaH OKCHAJALI
MYMKHH 3KaH:

2C#+ +4J~ =2CuJ(k) +J2 (13.15
Cu®* 6unan J~ 6upukuwn HatuxKacuia muc (11) ¢pakar Cu
rariHa Kairapuamail, 6asku kam spuiaurad CuJ xocun
6yaanu, 6y sca Cu?’t/ Cu™ noreHunann KuitMaTHHU eTapau
MUKaOpAa opTThpaau, abhu Cu?t/ Cu™ nopmaa crampapr
notenuuas xkypru 0,865 ra rteur 6yaub onaaum (6y
6,3 6ynumaa kypcatuaran). Aitun kuitmat Jo 2J ~ noreHumua-
Juaad aHua kKartrta Oyaanu. PeakuusiiaH axKpaaraH HoJa
HaTPUU THOCyJabdaT GWNaH THTPJAHANH.

(13.15) kuméBuii peakuus HyHaauWI¥ura HOA MHKIOPH
KOHUEHTPaUHsCH CTeXHOMeTpHK xHcobnaiira Huc6ataH 4—
9 MapTa OPTHK GY/HILM KepaK Ba IPUTMAHUHT KHCIOTAHIHTH
yHra KaTTa TabCHP Kypcataau. AMMO BOAOPOA HOHH KHMEBUI
peakuusra KHpuHUIMaca XaM, ¥3 TabCHDHHH KypcaTaid.
Ananu3 GakapuiaéTraHga 3puUTMa KyuCH3 KHCJIOTAMH MY-
XHTAa GYJraHu AxXIiiu, ake Xxoaaa Heiitpan myxutaa Cue™+ rua-
ponusnauub, y ol HOHJIapu GuiaH XKyjla CeKHH peaklusAra
KHpHIIalH Ba »XapaéHHU Gakapull BaKTH Yy3uJaadd XaMmia
9KBHBaJIeHT HyKTaHW Oearujail MypakKabaailaaun. MucHH
HOLOMEeTPHK ycyn 6uiiaH TuTpaalaa sputma pH<<4 6yarann
sixith. Kyunu kucaoraau myxuraa ( [H*] >0,3 monb/a) iton
HOHJapH XaBO KHC/JAOPOAH OujaH OKCHAJNAHAAH Ba IOKODH
HaTHXa Gepanu.

AHanM3 HaTHXAaCHHHM KaMaHulIKH J3~ HOHJIApHHH KHCMaH
CuJ ra agcopbuusiianumin 6uaas TywyHTHpuaaax. Arap
3puTMara kKanauii TiouuoHar Kywuiaca Ba y Cul 6unan
peakuusira KupuiiHb afiHH TabCHPJIALIYBHH aHUYA KaMaHTHDPH-
UIH MYMKHH:

CuJk) +SCN™=CuSCNK) +J~ (13.16)
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Muc (1) Tnounonaruu spysuyanauru CuJra mucbaran 10
mapTa 03 6yarann yuyn (13.16) peakuusi AYHANTHIIHHH TYAHK
TabMmuHaaigu. Muc Tnounanatr CuSCNJ3™ vu agcopbaamaii-
a1 Ba SCN™ HU KHPHUTHAWIIM THTPJALl CaKpaMa HH3WFHHH
KarrajalWTHpaad. JIeKHH THOUMaHATHH THTpPJAWl OJIAHAAH
KYUIHIL IpaMaiii, YyHKH Y HOA OHJaH OKCHIVIAHHIUH MYMKHH.

MucHY #0NOMETPUK yCyJala aHHMKJall KaTrTa amaJHil
axamusaTra sra. By ycya rapkubupa 6poH3a, JaTyHb, MHC
6yaraH Xxap XWJ pyfasap Ba XOKa30/JapHH aHalln3 KUJUIAA
ninarunany. Axanusra  xanakut Gepysun Fe(lll) wm
spuTmara ¢rTop €ku nupodocgaT HOHAApH KYLWHO, YHH OMIH
onunaau, 6ynna Fe®t Gapkapop xommiekc xocua Kuaub,
flonan okcupnamaian. Honomerpuk ycya wmuc (1) Hu
aHukJallda 6apua wapouTjapra amaJ KHJIHHCA OJNIHHAJdHUraH
HaTHXKAHH TYFPHJIHTH 3JeKTPOKHMEBHH yCy/naH KOJHIIMAaH-
au, aMMo 6akapHaHll BakTH OusaH yHAAH YCTYH Typanu.

Temup mukdopunu anukaaw. Kucjaorann MyxHuTaa
Fe(Ill) voHnapuHH 3pKHH HoAraya OKCHANAMIAH:

2Fe’t 4+ 2]~ =2Fe?t 4 J, (13.17)

OKkcHANaHHIL KapaéHH MUKIOPHI XUXaTAaH TYAUK GopaiH.
Honomerpuk ycyn G6unan (13.17) peakuus Fe(lll) uu
AHWUKJMAUIHHHT ACOCHHHM TaliKHJ KuJaiu. DpuUTMa eTapiH
mukécaa kucaoraau ( ~0,1 M HCI) 6yauwuu 3apyp, akc
xonaa Fe(Ill) ruaponuanananu. Bupok x)yna Kyuimn KHcjaoTa-
JH MYXHT sIpaTHW XaM SXIIH 3Mac, YYHKH AOAMA HOHJApH
XaBO KHCJIOPORAH OHJIAH OKCHAJAHMIIH MYMKHH. JpHTMA
Tapkubuna ¢ocdar, nupodocdar, GpTop HoHmapu OyauiuH
MYMKHH 3Mac, YyHKU TeMHp aliHH HOHJap OujaH KOMILIEKC
6upUKMa XOCHJ KuJaaaH, HaTuxkaja ioa unoHu Fe(Ill) Hu
yMyMaH okcuAjgaMmaiau. XJopul KuCAOTa MYyJ MHUHKIAOpAa
6yIMacnury Kepak, akc X0J1a TeMHPHH XJOPJH KOMILIEKCH
Xocua 6yau6 (13.17) peakuustHUHT AYHAJUIUHHU KHHAHHAALI-
THpaiH.

Temupuu nupodocdar Ba Gouika HoOHNAP HOL HOHAADH
6uNaH TabLCHUPJAAHMAHAMIaH KOMILIEKC XOCHJ KHAHLI MOH-
WAHruAan goiaananub, yHu 60UIKA OKCH/JIOBUHAAD, KyMaa-
aan Cry0f~ éku Cut ‘apanauiManapuaan xaMm aHHKJall
MyMkdH. Ofataa OKCHAJIOBYM apaJjalliMalapHHH aHaJH3HHHU
3PUTMaHH HKKH KHCMHHH THTpJall OujaH aHUKJaHadH.
DputMaHu GUPUHYHM KHCMHMra Kaduil HOAMA KyLMaadx Ba
axpanran Hoa MHKAopura Kapa6G OKCHAJIOBUMHHU YMYMHI
HHFHHOHCH aHUKJaHalH. DPUTMAHHHI HKKMHYH KHCMHTa
Fe(Ill) nu 6ornaw yuyH kanuit éku HaTpuit nupodocdat Ba
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yhaaH keiun KJ kywunagn. dputmaHu Oy KHCMUAaH
axkpaarad HOJA MHKIOPH HKKHHYM OKCHIJOBUH TapKHOHUHH
Genrunaian. DpHTMaHKHI OGHPHHUM Ba HKKHHYH KHCMHHH
THTPJaul yuyH capduiaHrad THocyJbdar adupmacu OGyiiuua
aHaJIM3 KWJHII YYYH OJNHHTaH HAMYHAaJaH TeMHDP MHKIOPHHH
XHcobaaHaan.

Cysda spuean kucaopodnune mukdopunu anukaaw. Cysaa
3PHUraH KUCJOPOJHHUHT MHKIOPH BUHK/IEpHHHT KJACCHK yCyau
viKopu# Myxutaa Mn(Il) uu cyBaa spuran kucaopoa 6Gunas
Ba cyurpa ion nousnapuun Mn(I11) Ba Mn(IV) ruapokcunna-
pH OHJaH KHCIO0TaMK LIAPOUTAA OKCHIJallra acociaHras. By
ycyaaa tapkubuna 3puraH Kucjaopon OyJaraH cyBAaH aHaJgu3
yYyH HaMyHa OJHHaJH, YCTUra MapraHell cyabdat Ba Kaaui
HONMIAHHHT HMLIKOPJAH spuTMacd Kywuiaau. CyBaa spurad
KHCJI0pOoA 6uiaH Mn2t uikopuil MyXHTaa Te3rHHa OKCHAJA-
HalH:

4Mn** 4 0,4+ 80H ™ +2H;0=4Mn (OH);
4Mn** 4 0;440H~ =2MnO(OH).

Mapraneu (II1) Ba Mn(IV) ruapokcuanap KucioTaJu
MyXHUTAa HOJL HOHJIAPHHW OKCHAJMA#fAW Ba uyKMa 3pHHAH:

2Mn(OH) 34 2J~ 4 6H* =2MrE+ + J,+6H,0
MnO(OH);+2J~ +4H+ =M+ 4 J,+3H,0

Axpanub yukKaH HOR THOCY/b(pAT OusaH TUTpJAaHAAH Ba
CyBAa 3pHraH KHCJOPOA MHKIOpH XucobaaHaad. [apum
mapranel, ([} kuciopon koMnoHeHT/IapH HOMabJayMm HUcOaT-
na 6yaran Mn(OH)3;ea MnO(OH).apanatimanaputHi XocH1
KHJCa XaM y aHaJdu3HM MypakKkabJalITHPMAaHAH, UYYHKH
peakuHsia aXpaJirad Ho MHKAOPH CyBJa 3pHraH Kucjaopoara
3KBHBaJsieHT 6yaub Kosalu.

Buukiep ycyan 6Vituua Kucaopo MUKIAOPHHH aHHKJaMIAA
3pHTMaja KUCJOPOAAAH TaliKapy Mn®* Hu OKcHAMaHHWK
Mn(11l) ékn Mn(1V) rugpokcupiaps Xamiaa KHCJIOTaNH
HoAHM KaWTapyBYM MoALAaNapHH GYJHLIM, XaTOJHKHH COAMD
6yauuivra acocuit man6a xucobmaHaau. LWy kabu, pe-
akTuBaap OHJaH KHPHTHJAAAMraH CyBAa 3PHUraH KHCJIOPOLHH
3bTHOOpra ouil XaM KuiuH Ba3udaaup. BuHKJep yCyaHHH
TYPaH KypuHuiiapaaru ManGanap xucobura Gy.raH GyH-
Aai xaToluknap ce3uw/iapid Kamasiid. By 3sca Bumkiep
ycynutn Gakapuuina 3pKHH Tapubaaap Xamaa HaMyHaHH
OJIAMHAAH KaWTa HMILJall coXaJapuHu §¥3 HUKMra odajfd.

Ilepokcudaapru anukaaw. Bomopol nepokcua Xxamaa
AHOPraHHWK Ba OpPraHWK MepoOKCHAJAPHH KHUCJOTaJH MYXHUTAA
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fioa WoHHM OujaH Kalrapuaanu:
Hy0p+ 2]~ 4-2H* =J,42H,0 (13.18)

IpKuH Hoj ojaTaaruiek HaTpuil THocyabdart 6GuaaH THTpJA-
Ha/H.

Boaopoa nepokcua donua HoHaapu 6UIaH CeKHH peaKlHs-
ra kupuwanan (13.18). Kumésuii peakllMsiHH Te3JIMT'H KaTaJlH-
3aTop HIITHPOKHAA opTaau. Peakuus Te3jHTHHH OUIHPHLL
yuyH mojau6aeH, BoabbpaM OupukMasapH Ba OouwKa 3sJe-
MeHTJMIapHH peaKLHOH apafiauiMara Kyiuuin Kepak. EFr
TapkuOHiaru NepokCHANapHH aHUKJallaa IPHTYBUH CHpATH-
Jla CyBCH3 CUPKA KHCJI0Ta éKH YHU XJIOPOGOPMJIH apajalimMacH
éku yraepoa (IV)-xaopun uinatunaaun. Onataa hoguANapHH
XaBO KHUCJIOpOAH OHJIaH OKCHAJAHMACAHIH YUYH THTPJAAUIHH
aTMocdepaa HHepT ra3 HUITHPOKHAA ONHO GopuiaanH.

Kncanora mukaopunu anukaaw. Kuciora MHKIOPHHH
aHHKJall yCyJlu acocuaa KyHHAard peakuusi €Taid.

~ 4+ 5]~ 4+ 6H* =3J,43H,0 (13.19)

Knumésunii peakuusi HaTuKacula axkpaaraH HOL MHKAOPH
PeaKUMAra KApULIraH BOAOPON MHKAODHIa TEHT. Kuncaora
MHKAOPHHH aHHKJAW yuyH Heitrpan sputmara KClO;sa KClI
apaJjaliMacH KYWHAaAHd Ba a)XkpaJaraH Hol HaTpHi THOCYJb-
that Guaan TuTpiaHaau. by ycyr 6usal Ky4siM KHCJOTa, XaTTo
cyoatupuiarat sputma (1073M) 6ynca xaM aHa/ U3 XKylda XaMm
AXWH HaTHXka Oepaau. Kyucu3 KucJaOTaHW THTpJAll aH4a
Mypakka6, dyHku yaap (13.19) peakuust cxemacu Oyiuya
AyHaauiy Tyauk 6yamaiian. MacanaH, CHpKa, okcaJaart, BHHO
Ba 6ollKa KHCJAOTaJap XaTTo 24 coaT AaBOMHAA XaM TYJHK
peakuusra kupuwMaidad. Jleknn 6y Kabu Ba Oouika
KHCIOTA/lapHH XaM, arap yap AHCCOUHNAHALI KOHCTaHTacH
107°M Ba yHman kaTta OyJca Teckapu THTpJall YCYJIH
6yiinua aHMKJal MyMKHH. AHaausra oauHrat sputmara KJOs
Ba KJ apanawmach xamaa tuTpiaHran My MHKAOpAA
THocy bpar Kyiuunanau Ba 20—30 MHHyTAaH CYHI OpTHKYa
NasS203 Hu crangapT fol 3pHTMacH GHJIAH THTPJAHAH.

BuHo, IMMOH Ba GHp KaTop OKCHKHCJIOTAJapHH KanabllHi,
6apuit, MarHuii éku 6ollIKa OKCHKHCJoTaap OuaaH 6apkapop
KOMILIeKC GHPHKMa XOCHJ KHIYBUH KATHOHJAPHH HOJOMETPHK
ycyJ1 6usiaH THTpJall MyMKHH. ByHaall naponTaa OKCHKHCI0-
TaJapHH OjaTjarkya Kywid KucjaoTaaap Kabu THTpaaca
6yaann.
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13.6. XpomaromeTpusi ycyau

XpoMaToOMeTpHsi YCYJHHH aCOCHH peakUHsICH KHCAOTaJH
MYXHTAa Kajauil OuxpoMar OujaaH OKCHAJAII peaKLHsCH
XHcoBJsaHaK:

Cry0F~ + 14H+ 4 6e=2Cr%*t +7H;0; E°,0, scr=1,33B

Peaktus ponnna KyCryO; kyananranu yuyH alipuMm BaKTia
GuxpomatomeTpusi ycyau ne6 Xam HoMaaHaad. BuxpomaThu
CTaHAapPT OKCHAJAHHLI-KAHTAapHUANL TOTEHIMAJ1 NepMaHra-
Hatra HHc6aTaH aH4ya Kyycu3 GyaraHu ydyH YHAaAH KeH
MHKécRa (oiAanaHuLl HMKOHHHH GepMaiau. .
XpoMaToMeTpus ycyJuaa HildH 3puTMa cudaruaa Kaaui
6uxpomart KoCroO7uwaatunanu. Kpucrana xonaarn KeCro0O;
TO3a, TAalIKH MapouTra uupamau, 6apkapop OYJaraHu yuyH
GupJaMUH  TUTpJIAHraH 3IPUTMaHM aHUK TOPTUM OYiiHua
KpucTaaa - ty3uaan rtaiépnanaad. Kaauit 6uxpomar sputma
THTPH Y30K BaKT Typa oOJajfHraH, XaTTo KH3AHPraHaa Xxam
napuanauManauran Sapkapop xucobaanaau. Temup (11) 6ux-
pomar spuTMacu 6unaH  XJOPHA KHC/JAOTAa HIITHPOKHIA
6eBocuTa TUTpJaanaau. DyHaa xeu KaHlai Mypakka6, Kuiiut
Ba3HAT GYAMaill XaMaa opaluK Maxcy/noT XOCH Gyamainu.
PeakTHBHUHI KaMUM/JMTH peakUWsi MaxCyJoTHAA PpaHIIH
Cr®* nonnapunu xocun 6yauinaup. UyHKH YHUHT paHru
9KBHBAaJIEeHT HyKTaHu Oesruiaiura xaaakurt 6epaan. Uuauka-
Top cupaTtuaa AndeHusamut, AudeHuaIaMuHCyIbPOKUCTOTE,
(eHHNaHTPaHH/ KHC10Ta Ba GollKajap MULIATHAAdH.
Temup Ba wyHra yxwaul ypaH MHKIOPHHH TYpPJH
Gupuxmanap~ TapkubuaaH aHuKJallAa XPOMaTOMETPHSHH
axaMusTH Katta. KoruumMa, wiak, TOF )KHHCJIapy Ba Wy Kabu
Gowka wmoananap sputuaranaa Fe(ll) oparna ypas
U(1V) nounapura ainantupunagu. llly cababau TuTpaaiigaH
asBan Fe(l11l) Fe(Il) ra kanap kafitapuauiiu kepak. Bynnan
tawkapu TreMup (11) Hu Guxpomat 6uaaH TUTPJALL PEAKIHACH
Fe(IlI) Fe(ll) snapuuur aduk/JaHyBud Moananap OujaH
TabCHPJAHYBYM DpeaKIUHsiCUFra acocjJaHraH Typau aHaJHTHK
yCyJIapHUHT AKYHJOBUM GoCcKWuM XucoOsananu. Kaira-
pyBUHJiap aJiMaluMHHIL ycyaud Oyfindya aHadu3 KHJAHHALH.
Macanan, Cu(l) Fe(Ill) 6unaH peakuusara KHpHlIanu:

CuCl+Fe?t =Fe?t 4 CuCl*

KuméBuit peakuus HaThKacH1a 3pUTMaia 60mna2H+Fuq Maxcy-
aoraary CuCl ra sksuBasent Mukaopaa Fe°™ uoHsnapu
axpananu. OKCUANOBYHAAPHH KOJAHK OYiduda THTpJIaHalLH.
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MacaJnas, nysnar Tapku6uaara XpOMHH CryO%~ rauya OKcHA-
JAaHaaM, ycrtura tutpiaairan Mop Fe(NHi)2(SO04)2-6H20
Ty3 3pUTMacHAaH OPTHKYa KYIIWIajJH Ba peakUHusAra KH-
pHiUMaraH MHKAOD AHXpoMaT GujaH THTPJaHaIH.

Hutparnapuu uHepT ¢asona ™MoaubaatT KaTaau3aTopH
ulTipokuaa Mop Ty3u spuTMacd GunaH apanamTHpu6
KaiHaTHJaalM Ba aHUKJaHAAM:

3Fe’* +NO; +4H+ =3Fe®*t +NO+2H,0

SpUTMa COBHIaHAaH CYHT, yHH 6uxpoMaT 6ulaH TUTPpJAHAH.

bBab3u OHp KaTHOHMAp . AuXpoMmaTr 3pHTMacH OuiaH
6eBocHTa THTpAaHand. (Macanan, Sn(Il), Sb(lIl) Ba
6owkaJnap).

OpraHuk OupHKManapHd aHa/ju3 KHJAHIIAA XPoMarTo-
MEeTPUS YCYJH aMaJia KeHr KyasaHMaiad. UyHKu KYNUHIHK
peakuuasap TYJuK #yHajMaian Ba opaduk maxcyinor (CO
6unan 6upra CO, Ba Gowkanap) xocusn 6yaann. byaapuunr
MHKAOPHHH XHCOOra OJIMUIHH HMKOHH OYyamaiau. Kynuuauk
moanaJsap 6uxpomar 6unan COz Ba HoO raua oxkcujsiaHanu.
Ynapuu xpoMaToMeTpuk ycyJ OyiiHua aHWKAalWl amajui
axamusTra sra. byanap MeraHoa, riulepud Ba OHp Katop
6olika Moanaaapanp.

13.7. bpomaromerpus

bpomatoMerpuk aHukJall KyHdaard peakuHsla aHHK-
JaHrax. '

BrOj +6H* +6e=Br~+3H,0; E% ;5 =1,4513

bupunuu oprukua Kyuiwiras 6pomMat TOMYHCH 6POM HOHHHH
3pKHH 6poMravya OKCHAJAHAH:

BrO; +5Br— +6H* =3Bry 4+ 3H,0 (13.20)

Aiiin peakumusi (13.20) ueittpan myxutaa Gopmaiiau. Ly
cababau tapkubuga KBrOs; Ba KBr 6ynran  He#Tpajn
3PUTMaHH y30K BaKTraua cakJjall MyMKHH. DPDHTMara K1caoTa
Kywuaca peakuus (13.20) xyna te3 iyHasann Ba aHda KyuJu
OKCHANOBYH XHcoOaaHran (Eg,, o,=1,087B) 3pkuH Gpom
axpananau. Ulysnait Kuau6, MKKHTa acocHil THIAaru 6poMaro-
METPHK . aHHKJall YCyJHHH KypcaTHll MyMKuH. KunméBui
peakuHsiHH OGupuHYdM Typu (THNMAa) Aa OpomaTiapHH
OeBoCcHTa KaWTapyBuuJapHu aHuKJawaa ¢Qoirananuica,
MKKMHYH Typuia (13.20) cxema 6yituua GpomaTHH GPOMHA
HOHJIapH GusaH peakuusra KUpUIWHO 3pKHH GPOMHH axkpaJji-
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luMra acocjaHrai. DupuHuM THNAKM peakuusila OpaJiHk
MaxcyJoT cugaTHiaa 3pKHH O6pOM XaM axkpaJMilH MYMKHH,
JekHH OyHaaH peakuusnapia TabCHPJAllyBYW CHCTEMara
Kaauid GpomMuj KyLuu.nMamm

BpomartomeTpusiga KaJit 6pOMaT IPHTMACH aHHK TOPTHM
6yiinua GeBocuta KBrOsuu Kpuctann Ty3uaaH TaiépiaHaiu.
KBrOsHu cyBaa Ka#ita Kpuctaniaiu6 sa yuu 150—180°C na
KYPHTHG To3asalil MyMKHH. Bpomar sputma TuTpu Gab3an
AOOMETPHK yCyala aHuKJaHCa XaM OyJajd. YHHHT yuyH
aHuK yauyab oauuran Gpomar sputmacura KJ spurmacu
Kywunaan Ba a)paJdraH i#oj HaTpuit THocyibdar GuaaH
THTpJaHaiH. DbpomaTHMUHr cCyBAM 3puTMacu Kylda XaMm
6apkapop Ba y30K BaKT Typa onaiau. JlekuH Kaauii Gpomar
KOHUEeHTpalHsick cTaHaapT 6yaub ynaard 6pomuara HucGaTtaH
5 Mapra oprTHkKua Oyauiuu KepaK. Dynaaft apurmara Kuciaora
KYUWHAraHAa oJHHraH 6poMaTra 3KBHBaJeHT MUKAOPAA 3PKHH
6poM axkpanaam.

Bpomartomerpusina a3ob6yéxaap, xKyMmaanas, MeTu.nopaHx(
€KH MeTH/ KH3HJ HHAMKATOpJAAapH HULIATHAAJH. DKBHBAJEHT
HYKTaja YHAHKATOP OKCHAJaHHO KalTMac paHrcH3 MaxcyJsaoT
6epann. Azo6yéxaap GeBocuta Gpomariap GuiaH OKCHIAIAHH-
i1 mymkun. llly ca6abau skBuBajeHT HyKTa siKMHHAa Oup
He4ya TOMYM MHAHMKATOp KYLUWJaAH Ba y 3KBUBaJIEHT HyKTajla
paHrcuananHaau. bab3au opranuk 6yékaap xam HHIAHKarop
posiuHH Gaxkapalu, aMMo yJap KalTMmac kapaéH O6ynaau.
)KymaanaH n-3ToKCHXpH30HAHH, a-HadTodIaBOH, XHHOIHH—
capuk Ba Goukanap 6poMaToMeTPUK TUTPJALLa 3KBHBAJIEHT
HYKTaja paHru Kafita y3rapal.

Bpomaromerpusi ycysan 6ujaH KyNuMIMK aHOPraHUK Ba
OpraHHK OKCHAJIOBYHM Ba KaHTapyBun/ap auukJaaHaiu. Cypma
(ITT) mMukaOpMHM aHMK/IaWAa 6GpPOMATOMETPHS YCYJIHHHM
Ky/anam MyxuM YpuH TyTaau. Turprau Xjgopui KHCIOTaJH
myxuraa 70°C kusanpuin Gunan oauf Gopujanu.

3SbCly +BrOs +6H* 46CI~ =3SbCls 4+ Br~ +3H.0
MeTHI0paH»K HHAMKATOPH PaHTCH3JaHTyHYa THTPJall 1aBOM
STTHPUAALH.

Ulyura §xuwiau HCHTHUI GUAaH XJAOPHI KHCJAOT AN MYXHTAA
As(1IT) auumkaananu:

3HAsO:+ BrO; 4 3H,0=3H,AsO;y +Br—43H™*

CyBan spurmagan Sb(IIl) Ba As(IIl) napHuHr GupHHH
HKKHHYHCHAH a)KpaTMai XaM aHMKJAall MymkuH. Boludaa xap
HKKH Ka#iTapysuu Oupra TUTpJlaHalH, cyHr 6y 3pHTMajard
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Sb(V) cumo6 meraau Gunan Sb(IIl) raua kafitapuiaaau Ba
siHa KaJaui OpoMar OulaH THTpJaHaiu. OpHTMalaru
As(V) cum06 Guaan KalTapuaMaii, IYHHHT YUYH Y HKKHH-
uy TuTpJaiuaa xanakut Gepmaiau. Kanai (II), muc (I),
raaauit  (I), Bomopoa mepokcua, ruapasuH Ba Oollka
6upukMasapad 6pomMar OujaH GeBocuTa OUPHKHIIHAAH
toiinanannb aHHKIalW MyMKWHH. XJIOPHA KHCJIOTANAH MYyXHTAA
BUCMYT MHUKIOPHHU GPOMATOMETPHK YyCy/la aHUKJall KaTTa
axamusitra sra. by peakuusi Meraan xoauparu muc OGujaaH
OKCHAJ/1ALUra acocJ/aHraH:

BiCli +3Cu+42CI— =3CuCls + Bi

Peakuusi Maxcynotu 6yaran Muc (1) MeTHJIOpaHK HIITHPOKH-
a Kajauil 6poMat spuTMack GuaaH THTPJAaHaAH. DKBHBAJEHT
HyKTala MHAMKATOp napuananaau Ba sputma Cu’* xucobura
XaBo paur tycra kupaau. CeseHuT/iap, FMAPOKCHJIAMHH Ba
6ab3u OUp MoAAalapHUHT MHUKJIOPHHH aHUKJall HKKH MapTa
KaHTa THTpJaw #Ayan OunaH OGaxkapuaaau: a) aHasu3
KWIKMHYBYH 3puTMara 6Upo3 MyJ MUKAOpAa 6pomaT COMHHAH,
CVHT YHra OpTMKYa apCeHHT KYUIMNaAH Ba OPTHKUA APCEHHT
6pomar 6unan TuTpJaaHaauw. DBpomaToMerpuk ycya Ousax
OKCHAJIOBUMJIADHH aHHKJAllAa (XKymJalaH nepMaHraHar,
NepoKCHAJIAap, THIIOXJOPUTIAp Ba follKaJjap) aHaJu3 KHJIHHA-
éTraH 3pHTMara OpPTHKYa apCeHHT KYLIHG, TabcHp/aHMa#
KOJITAaH KHCMH Kaauit 6pomaT GuaaH THTpJaHalH.

8-OKcHXHHONUH OGUNaH YyKaAuraH MeTaaq HOHJAPHHH
6poMaToOMeTpUs yCyJauAa aHUKAall MYXHUM aMaJ/lHi aXaMusATra
Jra:

Mg+ + 2HOxin 4 2NH; = Mg (Oxin)» +2NHi
Al** 4+ 3HOxin= Al (Oxin) ;4 3H*

Uykma MeTana 8-OKCHXHHOJNHH GUIAbLTPJAAHAAH, XJOPHI
KHCJI0TaAa 3puTUIann Ba 6pomat—6GpoMua 3puTMacH Gunax

THUTpJIAHAAH! Br
= AN =
| t 20m,=N +28r~ +2H*
\/V = \” br
oH oH

Bpomartomerpus ycyau Gyiinua anioMuHWA, KalaMHH,
ko0a/bT, MHC, KYDFOLUHH, ypaH, pyX Ba O6olLlKa KYNruHa
3JIEMEHT/Iap MHKIAOPH aHHKJaHaIH.

AfiHn ycynnaH aHTpaHua KucaoTa Kyajaaw 6uiaaH Xam
doiinanaauiagd. YHHHr yU4yH peakUHsl MaxcyJoTH MeTajl
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aHrpaHunatiaap ¢uabtpaab axpatub oauHaau. Uykma
XJIOpHI KHCJOTajla 3JpUTHAAAH. YcTura Mya  MuKiopaa
GpomaT— 6pomMua KYLWHG H040METPHK ycys GUIaH TUTpJaaHa-
au. Uly ycyn 6unan pyx, Ko6aJasT, MHC Ba GOIIKA 3/1eMeHTaap
aHuKJaHaaH. BpomaToMeTpuK aHaMu3HH opraHuK GHpPHKMa-
JIapHH aHaJu3 KWJHLIAa XaMm goidnanaHuaani. THoMouyeBHHa,
THO3(Mpaap, oKcanar KHcloTa Ba OollKa MoaAajiapHu
6eBocuTa 6pomar GuiaH THTPaAALl MyMKHH. Bpomat—6pomun
IpHTMaJapH, KYMUHJIHK OpraHuk OWpUKMaJapHu GpomJall
peakuusanapu 6yinua, ylapHHHT MHKAOPHHH aHHKJAlIAa KEHT
¢oinananuira MMKOHMAT sipataad. MacanaH, ¢eHonHH
6poMaalll Kyfuaars cxeMa acocuiia 6opaiu:

C6H50H + 3Bl’2 = CGHQBF;’,OH + 3HBr

OpThKua 6pomMaT HOLOMETPHK yCyJi GuaH THTpAaHaaH. Afinu
ycys Guian ¢eHOJ Ba YHH XOCHJIa/ldapH, CaJdUMI KUCI0Ta,
AHTUIIHPHH Ba KYNYNUAMK MOLRANAPHUHT MHKAOPH aHHKJIaHA-
. ' ;

13.8. Llepumerpusn

Hepumerpus acocuaa Kyiiuaard y3arapuwn 6yaanu:
Ce4+ +e=Ce3+, EOCeH'/Ce“’ == 1,74 B

[lepuit Kyunu OKCHAJNOBYWNADAAH PKAHJHIH YHHHT CTaH-
AapT noreHuHas KuiimatruaaH mabiaym. [lorenuuan xyoru
Ce**/ Ce3t 3puTma KucsiOTaJHrH Ba KuUCJIOTa TabHaTura
6orauK. HurpaT Ba xJopaT Kuciaorazna noteHuuand cyiodar
Ba XJlopuj Kucnaorara Huc6arau 0,3 B ...0,4 B 1okopu 6§s1aam.
Kuenora kouuentpaunsicura Gorauk Oyauun  Ce't  hu
FHAPOAK3NaHHW  Xycycusirura Oorauk. Ly  ca6abau
Ce** spuTMacu KHCJIOTa HIITHPOKMAA TaiépraHaiu Ba
LepPUMETPHK TUTDJALl KHCJAOTANH MyXHTAa oaub6 Gopu/aanH.
Uepuii noreHuuasuuy kKucaoTa tabuaTura GOFAMK OYJIMIIH
rugpoansnanyBun  Ce*t  pounapuHM Teruwau KOMIIEKC
6upukmara ainann6 Ce*t/Ce3t noreHunan XyQpTuHuHr
KMAMATHHU Naca@duluu 6yaca Kepak.

Hwuu spurma rtaitépraw yuyn Ce(NO;3)q-2NH(NO;s,
Ce(S04)2-2NHNO;-2H;0 éku CeO. npenapatnapuias
¢doipanannianu. Llepuil HATpaTHH THUTpJAHraH >pUTMAcCH
YHHHT aHHK TOpTHMH Gyiiuua Taii€paanaaun. Koaras xonnapaa
uepuii (IV) aputMa konueurpauusicu As(I11) okcua, HaTpuit
okcanar éku Mop Tysu Fe(NH4)250,-6H,O Ba 6Gouka
Mojaanap 6yiduua aHuK/JaHaad. KaTtanu3aTop HIUTHPOKHCHS
AS(I1l) 6unan peakuuss Kyna cekuH Oopaau: OCMHH
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KUCJIOTaCHHHHT KOJMAHFH peakuust HYHAJHUIMHH Te3JalTHpa-
AH.
Aputmanard Ce(IV) uoHuHuHT capuk paHru Gab3u 6up
MOAJaJlapHH THTpJallja MaxcyC MHAHKATOp KVJUJIAlIHH XaMm
Tanab kKuamaiad. AWHMKCAa capHK paHI XapopaT OpTHIUH
6usiaH Kydasau. AMMO Maxcyc WHAMKATOPJAPHUHT KYJJIaHH-
LM aHUK HaTHXa oauuira uMkoH Oepaau. llly cababau
yrapiAaH kynpok ¢oiinananunaau. llepumerpusina deppout
(temup (I1) HH ¢enaHTpoNHH GHIaH KOMIJIEKCH), AedeHuAa-
MHH XoCWsatapu Ba OollKaaap HHAuKaTop cupaTHaa
uinatunaau. Ina Ce(l1V) 6unan okcuananu6 6apkapop panr
GepyBuM MeTWJIOpaHXK, METHJI KH3WI Ba GoulKajlap XaM
HULJIATHIAAH. '

Llepumerpusi ycyau 6unad remup (11), kanaii (11), cypbma
(11T), apcen (IlI), ypan (IV) Ba Gouwka Ka#itapyBuujapHH
6eBocHTa THTpJall MyMKHH. Typ/au OKCHAJMOBYMJAApD, XKYyMJa-
JaH, MAHFaH AHOKCHIH, KYPFOILHH AHOKCHAM Ba 6OLLIKaJapHH
KoJaAuK 6y#inua tutpiaHaau. LlepumeTpusiia HKKHHYH HWYH
3pUTMa HaTpHil apceHUT (apCeHUT Kucaora) éku Mop Tysu
xucobaanaau. Llepumerpusi ycysiu 6unan 6ab3n 6UP Opratuk
6upukManap: okcaJsaTt, TapTpaT, JHMOH, ojMa Ba OouKa
KUC/JOTanap xamia Chupriaap, KeToHJaap Ba 6ouikajap Xxam
aHUKJaHa/H.

13.9. Banaaotometpusn

Typan Bajentsiukaary BaHaiuii GupukMaJsapu Ouiad
THUTPJIALITa acOCAAHIaH YCyJ BaHALOMETPHS yCYJIU AeHUIaAH.
bynap uunna Banaauit (V) Tyanapu OujaH THTpJall KeHT
KyaiaHu6, amanauii axamuarra sraaup. Bawaauit (V) tutp-
naw wapoutura Kapa6 (I1I), (I11), sa (IV) Basnentauraua
KalTapuiniiy  MyMKdH. Kucnoraau MyxuTaa BaHaiui
(V) voHM peaKlusira KUpHILIYBYM 3appauya BaHaAuJ OuiaH
VOZF éxku noausanaaatiap G6ynanu.

KuméBuii peakuns TeHrnamMacuHu Kyiluaariua tacsupJaati
MYMKHH.

VO; +2H* +e=V0?~ +H,0; E°=1,00B

Kucnora koHuentpauusicn optuwy 6unan VV/ VIV notenunasn
XKypTH opTHO Gopanu.

BaunagoMerpusina TuTpiaHraH 3puTMa aMMOHMWH BaHajat
NH.NO; 6ynaan. YHu aHuK TOpTHM npenapaTt MHKIOPH
6yfnua Taképaals MyMKuH. BaHaauil 3puTMacH y30K BAKTFa-
ua 6y3uamaiian. Banagomerpuspa kynuHua QeHusaHTpaHn
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KUCJI0TacH HHAMKATOp cudaTHAa HILIaTHAAAM.

Baunanomerpus ycyau 6Viinua remup (11), Boasdpam (1V),
ypan (IV) Ba Oowka MeraatapHH aHHKJAW MYyMKHH.
Ka#itapyBuunap 6unsocuta ycya GuiaaH THTpaab aHWKJIaHa-
Iy, 'bHH OPTHKYA BaHajaT 3PUTMAcCH KYHIWAadH Ba KOJLIHK
Mop Ty3u GuaaH THTpaaHalM.

Casoaaap

1. CyBJt 3pHTManaru 3HT Ky4Hd OKCHAJOBYM Ba 3HT KYW/IH KaiTapyBuH-
JlapHH aUTHHF BA YJapHU CTaHAapT NOTEHUHA KHHMATIaPHHH KeJTHPUHT.

2. TutpuMeTpuK aHanu3ha doiianaHHIaAHTaH OKCHAJNAHHLI Ba KalTapu-
Juul peakuHsJapura Kanaai tanabaap Kydunaanu?

3. Kyfunarn peaKuusiapaard OKCUAJOBYH Ba KalTapyBuUM.JIapHUHT
MONSIP IKBHBAJEHT MACCACHHH aHUKMAHT.

a) J2+25203_=2J_+S40;5—

6) 5H2C204+2Mﬂ04_ +6H+=2Ml’l2+ + 10C02+8H20
B) HeS+Jo=S(k) +2J-42HT

r) HySO3+4Jo4+H0=SO;~ 4 2]~ 4H*

1) 5HAsO;+2MnO; +6H* = 5H;As04 + 2Mn?t 4 2H,0
e) 3N.H4+2BrO; =3N;+42Br~ 4+ 6H.0

x) 6F€t +Cr0f~ + 14H T =6Fe®t 4+2Cr®* 4+ 7H.0

3) HAsO;+ Jo+2H;0=H3ASO,+2J~ +2H*

1) HpOp4-2J~ +2H* =J;42H,0

K) MnOgk) +2J~ 4+ 4Ht =Mn?* 4 J,42H.0

1) 5Fe(CN)s™+MnO,~ +8H* =5Fe(CN)&~ +Mn?* 4 4H,0
M) NoHs+42Jp=Ny44J- +4H*

H) C2H4+BFQ=C2H4BI'2

. on oK
o) B’ 8/’ _ +
t 3br, = \O + JBr + 3H

QeHon Br

an oH
Br 8r
- +
n + 2, = + 28r + 2H
l ll

n- xnappenan

p on o
N -
7] t 2B, = [ b v o8r v on*
X N
&r

B-oKcuxunonun
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c)
OH OH 0

—él JI—H + H5J06=CH3—A!—H + H—é—H +JO54+H*+ +3H,0

|
H H

nponu.nenmuKoJlb
OH OH OH
my Het—d & i pongon—
R
H H H 0 0
rAuiepUH =2H;(JZ—H+ H—'!———OH +2057+2H+ 45H,0
0 O 0

| |
y) CHa—é—g~CH3+ H5J05=2CH3——(!——OH +JO5+H* +H,0
AHalleTHA
"OH NH,

b) H—é JZ—H+H5JOG_2H—(!——-H+NHT +2H,04JO5
H H

3TAHOJaMHH

4. Ky#iuaaru Kypcatuarad peakuusanap 6yinua aaMalin6 THTpaamjaara
MOJULaNAPHHHT MOJAD MAcCacHHH aHWKJAAHT:
a) KaJabUWiHH (MlepMaHraHATOMETPHA YCyJaH 6ymma)_

Ca’t +C,0i™ =CaCy04K)
CaC204(K) +H++HSO4~=C3504(K) +H2C204
5H,C504 + 2MnO;i” + 6H+ =10C0O; 4 2Mn’* 4 8H,0

6) KYpPFOWHHHH (HodoMeTpHS ycyau GVituua):
' Pb2+ 4+ CrO¢?~ =PbCrOyk)
2PbCrOy(k) +2H+ =2PF+ 4 Cr,0f~ +H20
Cr,0~ 4+ 6]~ 14H* =3J,4-2Cr*+ + 7TH,0
J2+252032_=S4062_ +2J
B) ajioOMUHMI GpomaToMeTpusa ycyau 6yinua):
APt 4 3HOCgHN 4 3NH; = Al (OCyHsN) (k) +3NH{
8-OKCHXHHOJIHH
Al(OCysHgN) 5(k) +3H* =3HOCoHeN + AP+
HOCHN + 2Br,=HOCyH;NBry 4 2Br~+2H*
5. OKCHAJNAHMUWI-KAHTADHIAW yCYAH GYHuua IPUTMAHHHT GollJaaHrHuy

KOHUEHTPAUHUSCH, BOJOPOId HOHJAPH KOHUEHTPallHACH, PEAOKCH MOTEHUH-
ajnnap Q)apKH THTpAAW CaKpama KaTTaJurura KdaHaal TabCup KHJAalH.
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6. Kyiinaaru kypcatuiaran Kavaai xoaaapia THTpJall CakpaMacu Kartra
6ysann Ba HHMA YUYyH?

a) pH=0,00 ga 0,1 M H;Cy0; un 0,02 M KMnOy 6unan; pH=0,00 aa;
6) 0,1 M HoCyO4nu 0,02 M KBrO; 6uaah; .

7. dpurmara PO, % éku F~ wnonnapn xyun6 Fé+ un KMnO, 6uaan
THTPJAaHraHJa CakpaMa KaTTajurura KaHia#l TabCcHp 3Taau?

8. Bup xua kucnoraan myxutaa HNOgzspurmacu 0,02 M KMnO, ékn
0,02 M KCIlO; 6uaan TuTpaaHrasia, KaicH ycy1aa cakpaMa 4H3uFH KaTTa
6ynaan Ba HuMa yuyn?

9. HaSOj3purmacu 0,02 M Jo6uaan typau pH aa (0,00 Ba 3,00) turp-
nanaau. Cakpama yu3uru Kaiicn pH ga karra 6ynanu?

10. Peakuns 2Cu?t 44J~ =2CulJ(x) +J2 uangan yHrra KeTHLWIHHHM
TywynTupunr. CTaHaapT OKCHANAHUUI-KaWTapWIUUI TOTEHLHAA XydTiapn
(Cu?¥/Cut Ba Jy 2)J7) 6yiiuua akcunua G6YJHILM KepaK 31H-Ky?

I1. Oxcuanauuiui-KaHTapu/aHLI yCyNHAa SKBHBANEHT HYKTa KaHaaH
Genrunanaan? AHMK MHCOMIAP KeNTHPHHT.

12. OkcuanaHuw-KafiTapuanil ycyiula KyJANaHWNaZUraH Maxcyc Ba
peAOKC HHAHKAToOp Ypracuaard (apk HumadaH uGopar?

13. Okcnananuu-Kaftapuiauin ycyin 6ujaaH THTpPAAlLAA OXHPrH HYKTa
GearusamiHd  KaicH XonaTH KeHr TapkaaraH. Peaoke uuankaropan,
HHIHKATOPCH3 €KH MaxCyC HMHAMKATOPAH yCyaiapmu?

14. Penokc HHEMKATOPJAAPHHUHT YTHLI OPainFu OH/IaH YHHHT CTaHAapT
OKCHANAHHLI-KaATapHAKLL NOTeHIlHAMKH YPTacuia KaHaak 6oFnanuw Gop?

15. Pepokc uHaukatopaap KaHaal THTpJaHaun?

16. Turpnaus cakpamacu 0,84 ....1,02 B kuiimatra sra. Aliuy TuTpaailira
Kalich penokc HHAHKaTOpUAaH Goinananuil MyMKHH?

17. 3xBuBastent HyKTamard noteHituaa 1,05 B ra renwr Gyaaanu.
DKBHBAJEHT HYKTaHH Gesirnjalufa KaiCH WHAMKaTop TYFPH Kenaau?

18. 3purma pH=0 6yarauaa 0,05 M HNOouun 0,02 M KClOsrurpanauraa
HHAHKATOP cHPATHAA (DEHHAAHTPAHUI KHCAOTA KYANAL MYMKHHMH?

19. Y4 xu1 OKCHAJNAHHIU-KANTAPWIHIL PeaKUUSNapH YUYH 3KBHBAJEHT
HyKTajard notesunan Kuiimatu: 1,16; 0,97 Ba 0,75. Bynapuuur kaficn 6upu
YUYH AHQeHHAOeH3NANH HWHAHKATODHHH KYadaall MyMKun?

20. Kanaai peakuusinapiu aBTOKATAMHTHK XKapaéH Aefiniaau? ABToKa-
TAJ1M3 MEXaHH3IMHHH aHHK MHCOJAA KYPCATHHI.

21. Kanaai peakuwsnapHu uuiyunpianran ne6 aranranun? TyTaw
OKCHAJIAHHL! PeaKUHAJIaPHHH KaHAal TYWYHTHPHIL MYMKHH?

22. Fe?* uu xqopun xkucioraan myxuraa KMnOy 6uaan Tutpaaumna
XJOPUA HOHJADPUHUHT TyTalll OKCHANAHHMLII peakUus MeXaHHW3MH KaHila#
6yaann?

23. Jpurmana Fe?* sa ClI™ nonnapu 6yaca yun KMnO, Gunan
THTPJAliAa KaHAal peareHT KHPHTHIaAW Ba YHHHI Ba3dupacH HHMaaau
n6opat?

24. Harpuit okcanatnn KMnO, sputmacu Gunan TuTpAauiaa Wapout
(xapopar, pH, TuTpanTHH KywHU Te31urn) Kaniak 6yauuin kepak? Kepakiu
TYIIyHYaHU GepHHr.

25. Kasuil nepMaHraHaT THTPUHH aHHKJAIAZ HaTpuil OKcaJaT Kanaah
xoira H2C904+2H;0ra uncbatan anua kyaaii 6yaanu.

26. IlepmanrawatomeTpust ycyan Oyiuua Gesocuta, GuiBocMTa Ba
anMauniaG THTPJAUIra MHCOANAP KEeJITHPHHT.

27. Arap sputmana temup Fe?t Ba Fe®t wownapu kypunuwaa 6yaca,
yHina Fe(Il), Fe(lll) xamaa TeMuUpHHHI yMyMHid MHKAOPHHH aHHKJall
HYANapUHK TakAuQ ITHAT.

28. llepmawuranatoMerpssi Ba XpOMaTOMETPHsl yCy..1apHHH OTYK Ba
KaMUYHAHKIAPHHY TAKKOCAAHT.

350

www.ziyouz.com kutubxonasi



29. HMogoMeTpuK aMuknaw KaHjal iwapouTaa (xapopaT, 3pHTMa
KHCOTAJNHJNTH, THTPJall MyAaaTH Ba 6owka) Gaxkapuaaiu?

30. KJ6uaan kadrapuir Mymxuumu?: a) HoSO, nurtupokusa Fe*t uu
Fe?* raua; 6) HsPOsumrtupokuna Fe*t wu Fe?t raua; 8) pH+3,0 1a HsPO,
uu HASO:raua; r) Sn*t uu Sn?* ra; a) Cu?t wu Cut ra?

31. Cynptbartnapiu fogoMeTpuk ycyst Gunan GeBocuTa Ba GHJIBOCHTA
TUTpJaul MyMKHH. By KaHpalt amaiara owupu/iajy Ba HuMa Y4yH KaHTa
(6unBocuTa) THTpJaaln ad3annukka sra?

32. Kyfinaarn moananapHu HONOMETPHUK yCy/ada KaHIal aHUKJIaHaiH?
a) okcuAJoBYMNapHH; 6) KahrapyBuunapuu; B) CroO7~ Ba Fe®t 6upra
6yaca? Xap 64p yCyJ1 yUyH KHMEBHH DeaKuusl TEHIJlaMacCKHU €3KHT, XHcobaatl
dopMmyTacHHH Ba aHUKJAHYBYH MOMIAHHHI MOJAD 3KBHBAJEHT Macca
KWAMATHHH KYPCaTHHT.

33. BpomartomeTpusi ycyiuaa KaHAail HHIMKATOpJAp HUAATHAALH?
Ynapuu TabCHDH HUMara acociaHras?

34. bpomaT-6poMKAIY 3pUTMa KalCH MOALAHH THTpJawaa KyanaHuaa-
AH? By 3pHTMaHuHIr KOHUEHTpaUHACH Kakaal 6eJruaHau Ba yHy KyaJauiia
aManaa HuMa THTPaHT Gynaau? Kumésnii peakuusi TeHI1aMacCHHH 83UHI?

35. CyBan 3puTMajard KyuiM KHCJOTA MUKAODHHH aHHUKJalLAa
OKCHIAJIAHHIW-KaATaPUINHL  ycyaliHM KypcaTuHr. Peakuus TeHrJaMaCHHU
S3HHT.

36. Tutpaaw ycyam 6yiivya aHHKJaHaAMraH MoOJAAaJapHH OJAMHAAH
KaiTapulll yuyH HIINATHAALHIAH acOCHH PeaKTHB Ba XuXo3napHu (ac606-
stap) aiTtn6 Gepuur. By kafitapyBunnap kaHnai tana6aapra xaBo6 GepHuin
Kepak? '

P 37. Kyfinaaru mMonaanapHu THTPJAALl 3TPH YM3HFHHH TY3WHT Ba yaapra
uHauKaTop Tauaaur: a) pH=0,0 Ba pH=3,0 na 0,1 M FeSO, nu
0,02 M KMnO, 6unan; 6) pH=2,0 na 0,05 M HASO,uu 0,02 M KMnO,
6uaan; B) 0,02 M NayS;0; uu 0,01 M Jp 6unan; r) 0,1 M FeSO4 uu
0,1 M Ge(SO4)2 6unan; a) ¢ (HY)=1,0 moab/a na 0,06 M SnCly nu
0,05 M NHVO; spurmacu 6uaan?

38. DkBHBaNeHT HykTa aTpodpuia THUTPJAUl CAKPaMacH, OKCHAJAAHHII-
KaHTapHIHII MOTEHUHANHHH XHCOOJAHI Ba THTPJAILAATH HHAHKATOPJAApPHH
TaHJaHT:

a) ¢ (Ht)=0,1 moan/n 0,05 M FeSO,uu 0,01 M KCIO; 6uian;

6) c (H")=0,1 moan/a 0, M FeSO,nu 0,02 M KBrO; 6unan;

B) ¢ (H*)=0,Imonb/n Ba 1073 moab/a na 0,05 M HySOzun 0,02 M KMnO,
Ounau;

r) ¢ (HY)=0,1 moas/a na 0,05 M HNO, un 0,02 M KMnO, 6una;

n) ¢ (H*)=0,1 moan/n na 0,05 FeSO,uu 0,01 M K:CrpQ; 6uaan;

e) ¢ (H*)=10monb/n naBa0,! moan/a xa HNOyun 0,02 M KC1Os6unas;

x) pH=0,0 Ba pH=2,0 na 0,06 M SnCl; 0,02 M KBrO; 6uaan;

3) pH=0,0 sa pH=2,0 1a 0,01 M H.SO; 0,01 M J, 6unan;

u) ¢ (HY)=3,0monb/n na 0,03 M HASO,uu 0,01 M KJO; 6unan;

k) ¢ (Ht)=10"3 mone/n na 0,05 M HASO; uu 0,05 M J; 6unanu;

a) ¢ (HY) =0, monn/n aa 0,1 M K,Fe(CN)guu 0,02 M KMnO,6unanu;

M) pH=1,0 na 0,06 M U(SO4)zuun 0,060 M KMnO,6unan; u) pti=0,0 na
0,03 M HASO, 0,01 M NaClO; 6unan; o) pH=0,0 n1a 0,03 M SbCljz vy
0,05 M KBrOs; sputmanapu 6uian? N

A Macananap

1. Ypanuu U3t raua ka#itapuiad Ba 3PHTMaHH XaBo
6unan nypaa6 U*T ra okcuananau. YpaH 3PHTMaCHHHHT
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25,00 M Hu TuTpaaw yuyn 0,08520 1 KMnO, 3pHTMacHAaH
(,KB 1/5) 18,35 ma cappaanan. Spmmaﬂaru ypaH KoH-
ueHTpauusicuHd (r/Ja) XucobJaHr.

Hananysun 25,00 ma spurManu ypaH Maccacu KyiuHharu Qopmyia
6yiinua xucobGaaHau:

¢('/ sKMnO,) V(KMnO)M (i, (U)U)

m (U) = 1000

OpuTmanaru ypaH KoHleHTpauusicuHd (r/a) Kyfiniaruua wudonanaw
MYMKHH:

¢('/ sKMnO,) V(KMnO) M (L,, (U)U) - 1000

¢(U)= 1000- 25,00

Jputma KMnO, Guaan tuTpaanranaa ypah Ky#naard cxema Gyiluua
OKCHANAHAIH:

Ut +2H,0=U02F +4H+ 4211
Bunobapun, ypaH 3KBHBANEHTIUFHHUHT (aKTOpH:-
£, (U)="'/2 8a M('/2U)="/,-238,029=119,015
Ilyuna#t kuAn6, 3pRTMajaary ypaH KOHLEHTPAaUMSCH!

0,08520- 18,35~ 119,015~ 1000
- 17,4428 =744
c(U)y== 1000- 25,00 4428 r/m

HH TallKHJA KHJAadH.

2. Tapku6upa 0,405° r MnO, 6yaran pyra H.SO,
nwthHpokuaa 50,00 ma 0,1000 u HoCo04 (f,="/2) 3putmacu
6unan wuwaaHgd. PeakuwsagaH optu6 KosaraH okcaaar
Kucsoranu tutpaadraiaa T (KMnQy Fe) =0,005836 6yaran
sputmanad 21,42 ma capdpaanau. Pyna TapKuéuﬂaru mapra-
HeUHH (%)) MHKIOPHHH XUCOGMAHT.

Mapraneuns 6unBocuTa ycya Oyiinua TUTPAab aHuKaAaadu, Imy
cababuiu:

¢(1/2 H2C304) V (H2C204) —c(1/ 5KMnOy) « V(KMnO4)
1000

X M(i,, (Mn)Mn)

w(Mn) =

100
m(HamyHa)
Macana waptuna c(1/5 KMnOy) kuiimatn #yk 6Yaub, Jiekus THTD

T(KMnOy Fe) kuiimatu Gepuaran. KMnQy uunr KoHueHTpauHﬂcan EV L
waptau TuTp 6unan udolanaimus:

T(KMnOy Fe) 1000

c(1/ 5KMnOy) = M(Fe)

i L (Fe)=1
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MnO; HuHr KaliTapuauiik Kyiiuaarn cxeMa 6yiinua Gopani:
MnO;(K) +4H* +% =M+ +2H,0
BuHoGapuH MapraHeUHHHT 3KBMBadenT ¢akrtopu: £, (Mn)=1/2,
6yHaad M(1/2 Mn)=1/2-.54,938=27,469 ra teur Gyaaau.

AitHn KuiiMaTHH GowJaHFu4 dopMynara KysMu3 Ba pylaldars mapra-
HEUHHHT MHUK/OPHHH TOMaMH3:

£0,1000-50,00  0,005836-1000-21,42 )
L 1000 1000-55,847

100 a0
27,469~ = 18,7305=18,73%.

3. 20,00 ma xaxman CdSO, spurMacura OKCHXHHOJHH
Kywuaau. UykMa GuabTpaaniu, IOBHALH Ba XJOPHI KHCAOTa-
Aa 3PUTHIAH; aXpaaub yukKaH 8- okcuxuHoauH yctura KBr
kywuaau Ba 18,20 ma KBrO; (f,,=1/16) spurmacu 6unan

tuTpaanan. CdSO43pHTMacHHHHT MOJISIP KOHILEHTPALHACH Ba
THTPHHH XHCOOJaHT.

Kaamuft OKCHXHHONATHHHT 3PUIL PEeaKUHACHHH €3aMH3:

g—¢d—10 an

N N 2+
% S + 28 = 2 + (d
(K) S
N

8 — ONCuXUHONUH

Axpaan6 unkKaH 8- okcuxunoinHHH KBrQOj spurmacu 6unaH THTPJAGHARH,
JI€KHH acauaa KBrQ;+ Br, 6uaau 6HPHKYBUH Brp  TuTpant
(BrO;~ +5Br~ 4+ 6H* =3Br;4 3H;0) xucobaanaan:

on on
/N /N B8r
L% + 288 + 24"
) Br

TeHrnaMmanan, xap G6up Moab 8- okcuxuHoAHWHra 2 moab Bry sabuu 4 Ta
31€KTPOH (Br2+%9=28r_) capdaanmoraa, ammo 6up moiab CdOX: ra
4-2=8 ra snektpon Tyrpu keaaad. llly ca6aban, kaAMHAHKH OKCHXMHONAT
opKa/nK GpoMaTOMETPHK ycyd Ouian aamamaab TATPAAlILA  KaAMHit
cyabdaThu 3kBuBanenT daktopu 1/8 ra Tyrpu xesaau. Xaxmu 20,00 ma
CdSO, Hunr moasp sKBuBajseHT KonuenTpauusichin KBrO; opkaan
noponanacak {,, (KBrOs)=1/6 6ynaan. Uynku

BrO;~ +6H* 48 =Br~ +3H,0; m=c('/s KBrOs) V(KBrOs)X
X M(1/8 CdSOs) - 1/1000.
Hactnabkn sputmanary CASOsHHHT MOARDP KOHUEHTPAUHACHHH TOMAMH3!
- ¢(1/6 KBrQsy - V(KBrOs) - M (1/ 8CdSOy) - 1000
CdSO =
¢ (€450 1000 M (CdSOy) - 20,0
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. 0,1010-18,20

8.20.00 =0,01149 monnb/n.

AfiHH 3pUTMaHUHI THTPUHHM MOJISIP KOHLEHTPAUHACH 6YilHua XHCOBAaHMHU3!

T(CdSO4) =¢ (CdSO,) - M (CASO,) - 1/ 1000=0,01149 - 208,47 - 10-3 =
=2,395.107% r/ma.

4. 0,1 u 20,00 mn Banagua cyabnpar VOSOs (f,=I) Hu
N ¢peHunaHTpaHWI  KHCAOTA  HMHAMKATOPH  HIUTHPOKHAA
[H*] =1 monb/a 6yaran 0,1u KMnO,(f,=1/5) spurmacu

KB

6unan tutpaaHaau. Muaumkarop xarocuHd (YTHIL opaJiuFu
E,..+0,03=1,084-0,03B) xucobaanr.

Ky#ugars sipum peakuusnapia E° kuiiMataaan doitnaiaHaMus:

MnO,~ +8H* 4% =MrP*+ +4H,0, E.°=1,51B, a=5
VO+ +H,0=VO,+ +2H* e, Es°=0,9996B, =1.

6yula a Ba 6 Jap TErHlULIM SiDHM peaKUuaaapaard HYKoTwiaran €ku

GHDHKTHPDHJITAH 3JEeKTPOH COHJIapH. DKBHBAMeHT HYyKTajla OKCHJIaHHUI-

KaHTAaPHJHIL CHCTEMACHHHHT MOTEHLHAN KHAMATHHH TOMaMu3:

aE\°+bE,° 5-1,51+41,09996
at+b 6

By renrnamana E,°Ba Es°nap [HT] =1mosib/a 6yaran spuTmManaru Hopmaan

OKCHAJAHUILI-KAATAPHAKIL TTOTEHLUaN KyPT KHHMATH.

Kynaauunran wHaukatopuu ytruw opasurn 1,064-1,11 B uu kypcaranu
(Macana wapTura KapaHir. JKBuBaJseHT Hykrasa E Kuiimaru (1,42 B) unan-
KaTOpPHH YTHIL HHTEPBAJH IOKOPH KHCMH KHAMaTHAaH Karra GyJaraHH yuyH,
MHAHKATOp cHdartuaa uliatuirad N deHunantpanus kuciaoraga VOSO,
3pUTMaHH OGUD KHCMH THTPJaHMail KoJalu, wy Ouaad 6Gupra TUTpJaw
OXHpHAa NoTeHUHas KuiimaTu 1,11 B HH (afHu Xonna yTHU HHTEPBANHHUHT
I0KOPH KHCMHHH OJ1aMH3) TaluKui 3taiu. by KatranukHu Heprer Tenrnama-
CHra BaHafu# NoTeHunas Xyq@Tu yuyH Kyiulalu Ba XaTOMHK TONH/IAAH:

E= =1,42B

.+.
1,11=0,9996+0,059 lg——[~vo2—] ;
[VO*~
g VOt _ 111-09996 _ 0,106 _ oo
S vort) 0059 0089
VO, +
[IVTO;J] = 10%%7 —74, sun [VO,+] =74 [VO**+]
2
Xatonuk=— [V02+] 100 =
[VO'T] + [VO*]
[VO*T]-100  100[VO**] -

= = =1,33%.
(VO] +74[VOPT] 75 [VOPH] A

3put™Ma TuTpnauMail KoaraHu cababuu, THTpJaur Xatocu maldun,
sibHM — 1,339 6Vaniun kepak. AiHH Xonja XaToJMK aHua KarTa 6yaranu
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yuyH VO?* uu 3spuTMacH OWIaH THTPAALAA AfHH HHAMKATOPHH TaBCHs
STHAMAHIH.

5. Kyitnaarn sputmanapsu raiiépaaw  yyyn KMnOsmaccacnnan
KaHuadaH oMUl Kepak:

a) 500,00 Ma 0,05 n (f,,,~1/5) spurma; 6) T(KMnOy Fe) =0,005932
au sputmanan 500,00 ma; B) T(KMnOy CaO)=10,005246 nau spuTmanan
250 ma.

Xamma X0JaTaapia XaM THTPJall KHCAOTaJju Myxmha Gaxkapuaully Ky3na
tyruaran. Xago6: a) 0,7902 r; 6) 1,6786 r; B) 14783 r.

6. 500,00 mn T(KMnO,/ Fe) spurMa raiiépraw yuyH Heua MHINHAHTD
0,5000 1 KMnOy3putmManan kaHua xaxm Kywuu kepak? IpuTMa THTpAADH:
a) T(KMnO,)=0,004250; 6) T(KMnOy Fe) =0,00400 6yacun. )Kasobu:
a) 111,35 ma; 6) 25,07 ma.

7.500,0 M 0,1000 v KyCry07 (§,,,=1/6) naH Kyiiuaars KOHUEHTPAUHANH
3paTMa  OJMMI  YUYH KaHYa XaXkKMraua CYIOJATHDHLI  Kepak: a)
T(KsCr204 Fe) =0,003922 6) T(K;Cr:04/ Fe)=0,00500? )Kasobu: a)
625,1 mJa; 6) 558,65 ma.

8. Na;Co0;-5H,0 na kyinnarn sputMa Taiépiaw ydyH yHAaH KaHua
Macca oauw Kepak: a) 5000 ma 0,02 u (f,, (NasS:0s-5H:0) =]
6) 200,0 ma T(NayS;0y J;) =0,006432 B) 250,0 ma T(Na»S:0;/ Cu) =
=0,001345? )Kasobu: a) 2,48182; 6) 2,5157; B) 1,3132 r.

9. Cyabdar kucnorann myxutraa 20,00 ma FeSOq3putmacuuu TuTpaam
yuyn 22,50 ma 0,1000 n K.Cr0;(f,,,=1/6) capdaanau. 200,0 ma Temup '
cyabpaTHAHr sputmackun 0,0500 w  (f,,=1) ra keaTupuin y4yH Heua
MHJJIHAHTP CYB Kywuw kepak? YXKapo6: 0,1019 moas/a.

11. Tapku6buna 1,09% wmapraven 6yaran 0,2548 r nyaar TopTHMH
IpuTHAAH, Mapradent MnO,” raua okcuatanau Ba 18,50 ma Na,S;04
spurMacH Ounad TutpaaHau. NaS:0; 3pHTMAcHHHHT MOASP 3KBHBAJEHT
KOHUEHTPAUHACHHH Ba YHHHr TuTpuHM Mn Gyilnua xucobaaur. XKasob:
0,01366 Moan/a. 1/2 NazASO,; 0,0001501 r ma.

12. Arapaa yHu Teruuniun ycya 6yiinda 3putn6 xocua kuaunuran Fe () nn
tutpaanranaa 20,00 ma 0,1 1 KMnO, (f,,=1/5) capdaanran 6yaca, ananus
yuyH TapkHGura 60% Fe,O36yaran pyaanan kaHua oauin xepak? )Kasob:
0,27 r.

13. Tapkubuia 0,3% oatuuryrypt Gop mopnanan xocun Kuaunrah HeS
nu THTpaaiura 10,00 ma 0,0500 u (f, (J2) = 1/2) sputmack capdaianan. Yia
MOAJalaH KaHua OJHHTAHJIMTHHH XucoOnaur? JKasob: 2,6717 r. .

14. Kucaoraau KJsputmacura 20,00 ma 0,1133 v (f,, = —:_)-) KMn
O4 Kywuaan. Peakuusinan axpaarad #oanu 2590 ma Nas$2:0; 6unan
thtpaaHan. dputma NazS;03 HHHT MOJISAp 3KBHBANEHT KOHUEHTPAaUHACHHH
xucobaanr. Xaso6: 0,08749 monb/a. .

15. Arap 20,00 ma T(K,CryOQy Fe) =0,005584 r/ma sputmara KIJ
kyuuags, axpaaran Jp 32,46 ma NapS,0; Gunan turpaanau. 3puUTMma
NapS;0; konleHTpauusiciin (Moan/a) xucobaaur. JKaeob: 0,06161 mosb/a.

16. Toprumu 0,1500 r KoCr:07 yetura HCIl Ba myn mukaopaa HJ
kyuwnaan. Cunocynbdar spuTMacHHUHT MOASID SKBHBAJIEHT KOHULEHTPAUHSCH-
uu Ba T(NasS:0y Jo)un xucobaaur. )Kasobu: 0,1413 moan/a; 0,01793 r/ma.

17. 0,5600 r TexHuk HaTpuil cyandpuraan 200,0 Ma spuTMa TakeépaaHaM.
Spurmann 20,00 ma vd Titpaaw yuyn T(Jy NapS,0;) =0,002473au 20,20 ma
fiod sput™Macu capdaauiu, HamyHagary NasS;Os; HuHr 9% Macca yayuiHHH
xucobsanr. Xasobu: 91,15%,.

18. 20,00 ma FeCl; sputmacuaarn temup SnCly 6unan Fe?* ra
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kairapunan (oprukua SnClycumob (II) xaopua #yxotuaaun) sa 20,00 ma

0,1045 v KMnO, ([3“=—é) 6unan TUTpJaaHAH. bowaHFuuy 3puTMaHu

100,00 ma na xanua Fé+ 6yaran? Xasob: 0,5603 r.

19. 2,5000 r nepruapoa 500,00 M xaxkMaH YA40B KotGacHra CONMHAK Ba
CyB 6uaaH Tyaaupub sxwuiab apalaluTUPHALH. YHUHT 2500 Ma ra
0,1 4 KMnO,(f,,=1/5) (K=1,124) spurmacunan 18,72 mu capopaanas.
Mepruaponnaru H:Ozrunr macea yayuindn % xucobaaur. XKaeob: 28,63%.

20. Ananusra onunraH Hamyna ¢akar Fe Ba Fe;Oznan u6opar, yunau
0,2250 r ToptuM oaunau. Temupuu Fe’t ra kaiirapunan sa 37,50 ma
0,0991 H KMnO,(f,,=1/5) Guaan turpnanan. Ananus Hamynacuaaru Fesa
FeyOsra teruan Macca (%) yanyuunu xucobaanr: JKasob: 74,618% Fe Ba
25,829 Fe,0;. ‘

21. 0,5020 r ueMeHT 3pUTHAHMG, CHJIMKAT KHCIOTa aXKPaTHJAraHAaH CYHr
temupun  Fe’t ra kailTapunan xampa 1541 ma amxpomar Kanuit
(foe==1/6) 6unan Tutpaanau. Llemenraarn Fe.OsHunr % macca yaywunu
xucobaaur. JKasob: 2,50%.

22. Maccacu 0,1000 r Temup okcHA 3pUTHING, TeMupHu Fe*' raua
KaliTapuaraigad cyHr  Tutpaawra 12,61 wma 09931 u  K.Cr:07
(L,=1/6) spurmacu capdianau. AHajlu3raHyBUH OKCHI KalcH gopMyara
sra (FeOQ, FeeO; éku Fe;Oq skaunurunu anukaaur. )Kasobu: FeO;.

23. 0,2600 r Texnuk CuCle xnaopna xucnoranu FeNH,(SO4), na
3puTuaau. dpuTMana xocun 6yaran Fe?T uonsnapu 20,18 ma 0,1200 u 6uian
Tutpaauan. Hamynanarn 9 macca yaywnu tonuur. JKago6: 92,21%.

24. Arap 09122 r Gpousauu TtuTpaaw  y4yd 1573 ma
0,03523 . Jo(i,, (J2) =1/2) capopaanan. BpoHsa tapkuGuaaru Sn HuHP
Macca yayluuHu Xucobaaur?. XKaso6: 3,61%.

25. 00,1906 r kymup TtapkuGuaarn ryrypr SOz ra ailnaHtHpuadH.
CyoJTupuirad Kpaxmas sputMacura wuMaknpuaau sa 20,45 mu 0,02088 n
Jo(f,, (J2) ='/2) sputmacu Guian turpaanau. KyMupAaruw oATHHIYrypT-
HHHT Macca yaywuhn (%) xucobaaur. JKasob: 3,59%.

26. Oxakrownu 0,1862 r toprumu HCl na sputwaan Ba yHaaru
Ca’" wuonsapn CaCy04-Ho0 xonna uykrupuasu. Yykma duastpaanau,
IOBUJIAK Ba CYKJITHPHATAH CYJabdaT KHCI0Tada 3PUTHIAH. XOCHJ KHIAHHTAH
H2C20,22,15 ma kaauit nepmanranat (Txmngy caco, =0,005820) sputmacy
Guaak THTpaanau. OXaKTolw Tapku6uaaru Cagogunur Macca yayuunn (%)
xucobaanr. )Kasob6: 69,23%.

27. 3purmagarn Ca®t’ wu  CaCyO, x0403 UYKTHpWALH, YYKMa
dunpTpaangy, wsunan sa cywarupuarad HoSOuna spurunan. Xocua 6yaran
kuenora HeCoOs 20,15 ma  T(KMnOy CaO) =0,01752 KMnO, 6naan
THTPAaHAH. Dputmanaru Ca®t wunr maccacuuu xucobaanr. JKasob: 0,2523 r.

28. 50,00 ma sputma Tapkubunaru ypauuu, U3T ra kaitrapuwr yuym
Jlkanc peaykTopu opKanu YTKa3uaan. IpuTMara Xaso nypaab, ypauuu U T
Fa OKCHANAHAH Ba YHH TUTpAaL yuys 21,30 ma 0,09940 1 (£, ,=1/6) spurma-
CH capduanan. IJpuTMmalard ypaH KoHUEHTpalusicHu (T/A) XucobaaHr.
/Kaso6: 5,04 r/a.

29. 25,00 a1 spuTMajark Boab(paM rpaHyiasaHraH KypFOWHH
épaamuaa W(IIl) raua kaiitapungn. CyHrpa spuTmMara TeMMp aMMOHHE
auunkTow MYya Mukaopaa kywwagn (W(II1) 4 3Fe*t — W(VI) 4 3Fe’H).
Axpaaran Fe?’t uonnapu HHAMKATOp AHGbEHHAZMHHO cyabdar KHcJoTa
épaamuna  (L,,=1/6) 21,20 ma 0,05025 & KyCrO; sputmacn 6uaan
TUTPAaHAH. IPHTMALATH BOJIbOPAM KOHUEHTPAUUSACHHU (M/MA) aHHKNAHT.
XKasob: 2,61 mr/ma.
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30. Tapku6uga 0,1510 r texnuk KClO; 6yaran spurmara 100,00 ma
0,09852 n Na;Co04 (L,,=1/2) kywunan. Optukua kucmu 22,00 ma
0,1146 1 KMnOy(f,,=1/5) spurmacu Gunan THTpJaHAH. AHAIH3 KUIMHYBUH
namynapnary KCIO; Hunr Macca yayuwiunu (%) xucobaanr. )Kagob: 98,23%.

31. Tapku6una 0,6600 r HoCy0,4-2H,0 6yaran cytontupuiaran HeSO,
6uaH MWAaHOH Ba OpPTHKYa oKcanaT Kucjaora 23,26 ma 0,1129 =
KMnO, (f,,==1/5) sputMma Gunat tutpaanau. Tabuuil HPOJIIO3UT TapKHGH-
narn MnO. HUHT Macca JAywHHR (%) xucobnaur. XKaeob: 74,91%.

32. Tapkubuna 65% atpodpuna MnO, Gyaraun namyna, 50,0 ma
0,1 H okcamar KucJoTa (é,( =1/2) 6uaan y3apo tabeupaallyBuiaaH CyHT,
optHkua HyC04+2H,0 2 ,6MJI KMnO, (1,00 mMa KMnO, 1,05Ma okcanar
KHCJI0Tara 3KBHBAJEHT 6YJACHH) 3puTMacH GuaaH TuTpJaaHad. HaMyHauuur
Macca yJaywHHH xucobaaur. )Kasob: 0,1588 r.

33. KClOs3purmara 50,00 ma 0,1048 M FeSO,3purmacu Kymnaau, yHu
oprukuacH 20,00 ma 0,09450 v KMnO,(i,,==1/5) 6unan rtutpraniu.
Jputmana KaHua Macca KClOs 6yaran? )Kasob: 0,0684 r.

34. Arapaa yuu 25,00 ma CaCl; spurmacura 40,00 ma 0,1000 =
(NH4)2C204 (£,,=1/2) kjwnaca Ba uykma CaCyO4-H:0 axparnant
oprukua  (NH4)2CoO¢ un  rtutpnam yuyn 1500 wma 0,02000 =
KMnO, (F,,,=1/5) capdranran 6yaca 250 ma sputmana KaHya KaabUH#
maccacu 6op? XKaso6: 0,7415 r. :

35. 1,2430 r nynat spuTuaAranfaH cyur sa yuaaru xpom CraO?~ raua
okcuJaaHAH. Dpurmara 35,00 wma Mop Ty3n KywuaiAW Ba OpTHKYA
Fe’* 16,12 ma KMnO, 6unan turpaasau. Arap T(KMnO,)=0,001510
6yn6, 25,00 ma Mop Ty3u sput™macu 24,10 M1 KMnOy3putmara skBuBaneHT
6ynca, nyaar Tapkubumaru Cr vunr macca yaywu (%) Hu XucobJaHr.
XKasob: 1,17%. )

36. Orsu Gepk wwuwa Ha#iwaga 1,025 r wurposa (H.SO4 un asor
OKCUAJApH apajaliMacd) TopTu6 oaub, yuu 2500 wma 0,1000 H
KMnO,(f, ,=1/5) coannan. Peakuus Tyrarawgan cyur 20,00 ma
0,1000 M FeSO.kywuanu sa oprukua remup (I1) 17,50 ma 0,1000 1 KMnO;,
spHTMack Gunan Turpaaunan. Hurposa rapkubunary N2OsHu Macca yayiinnm
(%) xucobaaur. XKasob: 4,17%.

37. NapSO; nan 0,4680 r toptH6 oau6, yura 100,0 ma 0,1000 u
Jo(f;=1/2) sputmacu  xyumaau. OpTuxkua  Hoanu 42,40  Ma
T(Na;S,0y Cu=0,006215turpan NaS:03;6unaun turpaanan. HamyHnanarn
NasCOsuunr ymymuii macca ynyunnu (%) xucobuanr. )aso6: 80,53%.

38.25 Ma H;Saputmacu {cmra 50,00 ma 0,01960 H KYLWIHAAH Ba OPTHKYA
fton 11,00 ma 0,02040 n Jo(l,,=1/2) 6unan turpaanan. dputMagarn HsS
HHHT KOHUeHTpauusicuuu (r/a) xucoGaanr. XKaso6: 0,5150 r/a.

39. Tapku6una dopmanvaeruas HCOH 6yaraun 0,2879 r rexnuk npenapar
cyBaa sputuaan. Yerura 50,00 ma 0,1004 1 Jo(f,, (Jo) =1/2) kyuruaan.

o 0
HC< +3NaOH+Js = HC< +2NaJ +2H:0
H ONa

JpuTMara KuCJoTa KyUnAraHaal cYur opTHK4a ioand Turpaauira 15,20 ma
TuTpu T (Nap$:03) =0,01600 r/ma NasS:03 capdaanau. Ilpenapartaarn
popmanbaerngHuur Macca yaywnnn (%) xucobnaur. )Kaso6: 18,16%.

40. XJ0pud KHCAOTaAH THApOKCHAaMuHHM 26,00 ma ra 25,00 wma
0,1 u KBrOs(f,,=1/6) (K=0,9876) aputMa KyLIHIaH.

NH,OH-H* 4-BrO;~ = NOy~ +Br~ +2H*+ 4+ H,0

OpTHKua 6poMaTHu HofoMeTpHK ycya 6unan 15,00 ma T (NazS20;) =0,01634
THOCY/IbaT 9puT™Mack Suaan Tutpaaniu. [uapokcunamud NHeOHspurmacu-
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HHHT KOHIeHTpauusichHu (r/a) xucobaaur. Xasob: 0,2023 r/a.

41. 20 a1 CrOZ~ uonaapu 6yaran sputmagan xpom (I11) um anukaain
yayn 50,00 ma 0,1032 u NaBrO(f,,=1/2) Ba 6up 03 Mukiopaa KOH-
wewtpaanran NaOH xywuaau. Oprukua runobpomur 21,45 ma 0,1014 u
H20:({,,=1/2) sputma 6unan Tutpaanau. Cr’t KoHUEHTpauWsCH aHa-
QIM31aHYBYUH HaMyHana (r/a) Kaupail 6yaran? JKaeo6: 2,5868 r/a.

42. Arap 06215 r pyna Ttapkubuparn muc Cu’t xonma spurmara
yTkasunan. Yerura KJ kywu6, axpasaran Jp HH THUTpaaw yuyH THTpH

(Na§,0y Cu) =0,006208 6ynran 18,23 mn watpuit runocyindar 3pnTMa
cappaanau. Pyna Tapkubuaarn MUCHHHT Macca yayuwuHd (%) xucobaaur.
Kasob: 18,21%.

43. Kucaorann H20, ycrura myn muxkaopaa KJ sa karasnusartop
cudaTtuna 6Hp Heua TOMUYH MOJHGAEH Ty3u KYWuaau. Axpanran Jz 22,40ma
0,1000 1 NaS:03(f,,=1) spurma 6unan turpaatsu. IpurMana KaHua
macca HyOp6yaran? )Kasob: 0,03848 r.

44. 3% nn 25,00 ma H20g 250,0 ma ra cyoatupuaan. Yuu HClea KJ
6unaH MILIAaHraHAAH CYHT, YHH HOAOMETPHK ycyaga tutpaaimma 25,00 ma
0,1500 M NasS,0; capdianan. Boaopold MepoKCHA 3pHTMACHAdH Hewa M
ol Kepak 6ynaau. JKasob: 21,26 ma.

45. Tapkubuaa 2% xaop TyTraH XJ0OpJAW CyBAaH KaHua XaXKM OJHul
* KepaK. YHu HOLOMETPHK ycyJ GuaaH Turpaaui yuyH 20,00 Ma atpoduaa TuTpH
géNa252@'5HzO) =0,02453 6ysiran Hatpuit Tvocyabdar capdaanan? XKasob:
,50 M.

46. Xaxmu 250,0 ma konbara 3,359 r 6e1ua oxak oJHG Gearucura Kajap
cys coaungu. Aiinn sputmanu 25,00 ma turpaaw yuyu 18,29 ma NasS20;
T (Nay$:0,- 511,0) = 0,2453 runocyabpat Kepak 6¥1an. Beauna oxak Tapkubuia-
TH aKTHB XJ0p Macca yJaywunu (%) xucobuanr. )Kaso6: 19,08%.

47. OxcupnoBuu xoccaau spurmagad 20,00 ma oau6 250,0 ma ra
cylonTHpuAad. Yuaan 50,00 ma onub fiogoMeTPHK yCya Guian THTpJAaKranaa
21,16 ma 0,1241 n NaS,04(f,,=1) sputmacu capdaanau. bownakruy
3PHTMA TapKUOGHAArH AKTHB XJOP KOHUEeHTpauusicuHu (r/n) XHCoGJaHr.
Kaso6: 23,2745 r/a.

48. Texnuk FeClsuu 4,208 r Toprumu 250,0 Mt ya40B Ko6aaa 3pHTHARM.
Jpurmanan 20,00 ma onu6 ycrura KJBa kuciora Kywuaan. Axpanrat fion
22,10 M1 0,09230 1 NayS,0;(f, ,=1) 6unas rurpaanan. Hamynagaru FeCly
Macca yaywunu (%) xucoGaaur. )Kaso6: 98,28%.

49. Tapxu6uga MnO; 6yaran 0,1000 r pyaa TOPTHMH KOHIEHTpPJAHTAH
HCl 6unan wuangu. Xocun 6yaran xaop xaiaanau sa KJ sputmacura
WUMANPUALH. Axpaaran iton 21,25 ma 0,05200 1 NasS,0s(f,,,=1) spurma-
cu Gunau tutpaanau. Pyaa tapkuGuaary MnO; vuur macca yaywnin (%)
xucobaanr. JKasob: 48,03%.

50. 25,00 ma xaxmau spurmagard kyprouinn PbCrO, kypunuuina
UYKTHPHAIH. YUYKMa DHALTPAAHAK, OBUAH, KHCAOTAAA SPHTHIAH Ba My
mukaopaa KJ kyuimngu. Axpaaran ioa turpaanranaa 21,50 ma 0,1000 n
Na$,0;(f,,==1) 3putma capdaaniu. IpuTManaru KJprolIHH KOHUEHTPALM-
ACHHH (MOAab/a) xucobaaur. )Kaeo6: 0,0290 Moab/a.

51. Oputma Ttapku6Guaaru NaSOs uu togoMerpusi ycyau Guaau
anuknalga SOZ™ uounapu Typau Ysrapuuwiapra ydpaTub 3KBHBAJIEHT
MHKAOpa apanaliTUPUAAK. DPHUTMa KHCJIOTANU XOJra KeJTHPHAHG ycTHra
CrOZ~ kyunanu. AxpaaraH o Tutpaanranna 20,40 M 0,01980 H Na,S,0;
(fx,==1) sputmacu capoaauan. MananyBuu sputMajaa kauda macca NasSO,
6yaran?

52. 20,00 ma1 spurmann HClBa mya mukaopaa KJOzBa KJIkyumaranna
akKpaarau J2 WM TuTpaawra 1825 wma 002 H NapS,0;
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(fae=1) K==0,9825 spurma cappaanau. HCI 6unan KJO; Ba KJ uu
TabCHPJAALYB PeaKlHsi TeHIJaMaCHHH €3MHT Ba aHajausJaHyBun 2000 ma
spurmanarn HCl maccacuu xucobaaur. Xaso6: 0,1308 r.

53. Jputmanaru FeCl; Ba K,yCr;0; apanawma xaxmu 00,0 ma ra
KeJITHPHJAH Ba HKKHTA ajoxula HamyHa (20,00 mn) onn6 #oAOMETpHK yCya
GunaH TuTpaanau. Tutpaaiwsu 6upuHuy HamyHacura Vma 0,02000 B NaS,0;
(L==1) capdaanau sa 6y Fe Ba Cr Hu furnHancura TYFpu Kenauu.
IpuTMaHu WKKHHUK Knemura FEt uu komnaekc xonaa 6oraaill yuyH HaTpHit
nupodocar KYyWHAAH Ba THTPJAAWAA Ylla KOHUEHTPaUHSIH 3PHTManaH
Vs ma NaS;0; capdnanau. Sputmanard Temup Ba XPOM MacCcaCHHH
(kaABaJ/ira KapaHr) XxucoGJaHr.

T/u Vima Vama T/u Vimna Vawma
19,45 12,20 4. 18,67 9,23

2. 20,50 11,40 5. 22,05 15,80
3. 21,72 10,35 6. 12,12 6,60

JKasob: 1) 0,0405 r Fesa 0,0212 r Cr, 2) 0,0508 r Fe 8a 0,0198 r Cr;
3) 0,0635 r Fesa 0,0179 r Cr, 4) 0,0527 r FeBa 0,0160 r Cr, 5) 0,0349 r
Fe sa 0,0274 r Cr, 6) 0,0755 r Fea 0,0114 r Cr )
54. Ty3 spuTmacu TapkuGuiary metant (Bapuautyap 6yiluda Kaasanra
KAPdHI') OKCHXMHONAT XOJAa UYKTHPHIAAH, YYKMa PUABTPJAAHIH, I0OBH/AH Ba
HCI pa sputnanu. Axpadiran 8- okcuxunonunra KBr kywranmaH cyHr,
MEeTHJI-KH3HJ HHaHKaTopu opKajin KBrOssputmacn 6unan (acocan KBrOssa
~ KBrrabcupnauniungaun xocun 6yaran BroTHTpaHT Xucob6aaHanu) TUTpJaH-
au. 25,00 ma aHaaH3aHyBUM 3pHTMaHK THTpiawra V ua 0,1085 v KBrO;
(1, s=1) capdnanran 6yaca (kaaBanra KapaHr) MeTa/a Ty3 IPHTMaCHHHHT
KOHLEHTPAlHUsACHHH (MOJAb/A Ba Mr/ma) xucobJjasr.

P-s P-ara
§ 6uHO-
s anys-
Ba- TH Me- Ba- parx .
px- "Turp- | pu- | Tyspopmy- | metan- | Tutp-
anr | 1Y3 $opMynacu ;2‘"’:{_ Jaw | ar nacH HHHT | Jawm
Jaap :a gﬂ_ nap aToOMH-
HOaH ra Gu-
HOaH
mons/ a1 MOJIbAA
1 [Al(SO4)s 6 23,00 | 7 |MgySi0, 4 19,95
2 |AI(NO;3); 6 20,75 | 8 |MnCly 4 19,06
3 |Bi(NO3)s 6 18,41 | 9 |PH(CH3COO)| 4 21,91
4 |CdyPy0, 4 |[21,20{ 10 |SBCI4 6 |2314
5 |CuSO, 4 21,84 | 11 |SnCl, 4 20,82
6 |Cuy(OH),CO, 4 20,90 | 12 |Zng(POy) 4 22,65
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Jasob6: 1) 0,004156 moab/n Ba 1,423 mr/ma; 2) 0,007505 mau/a
1,598 mr/ma; 3) 0,006658 mosib/n Ba 2,638 mr/ma; 4) 0,005750 monb/a
2,293 mr/ma; 5) 0,01185 moab/a Ba 1,891 mr/ma; 6) 0,005669 moan/a
1,254 mr/ma; 7) 0,005411 ‘Moab/a Ba 0,761 mr/ma; 8) 0,01034 mosb/a
1,301 mr/ma; 9) 0,01189 moas/n Ba 3,867 mr/mua; 10) 0,008369 mouan/a
1,909 mr/ma; 11) 0,01130 moas/a 8a 1,539 mr/ma; 12) 0,004096 mMonab/a
1581 mr/ma;

Ba
Ba
Ba
Ba
Ba
Ba

—~55. Opranuk OupukmanapaaH 6upn (kaaBaara Kapaur) 0,1000 r
250,0 ma Xxaxmuan YauoB Konbaaa 3pUTHIALM Ba Oeirmcurada cyB Guuad
Tyaaupuiaan. Afinu sputmagad 20,00 ma oau6 ycrura 50,00 ma 0,09815 H ka-
auit 6pomat-6pomun (i, (KBrOs) =1/6) kywub optukyacu iHoaomeTpHk
ycyau 6unau Turpaanrania Vwma 0,1049 1 NaS:0: (f,,=1) cappaanau.
AnanusnanyBuM HaMyHajaru acocuii MOMJLAHMHT Macca yaywHHu (%)

XHCOO/1aHT.
p-s
6yiinua
g:- Mogna dopmynacu r/xmb Hlll(ggx) V(Na:iz()s).
aHT A2 MOJIb
XHCOOH-
na
1 H-Tonyuaun  |CH3CgH4NH, 107,16 3 10,15
2 Pesopuunn CgH(OH), 110,12 3 9,41
3 deHon CgHzOH 94,12 3 8,95
4 0-kpeson CH3C¢H,OH 108,14 3 11,36
5 Anunnn CgHgNH, 99,13 3 8,15
6 Aneramnnun  |CgHgNHCOCH; 135,16 3 15,62
7 | o-murpodenon |NO,CgH,OH 139,12 2 28,06
8 Tumon CHj3(C3H7)CgH30H | 150,21 2 27,15
9 | Cynvdanmnamun |CjoH;4O5NsS 278,34 2 36,05
10 | 8-okcuxunonun |CoHgNOH 145,17 2 27,62
11 B-nadpTon CioH,OH 144,17 1 36,41
12 | 2, 4-}1:}!::[)04)(‘,- CeH;OH(NO,), 184,11 1 39,17

JKaso6: 1) 85,79% 2) 89,94% 3) 77.82% 4) 83,71% 5) 78,63%
6) 92,05% 7) 8539% 8) 96,67% 9) 97,93% 10) 91,19% 11) 98,04%

12) 94,399.

56. 0,1000 r opranuk GupukMa (>KagBaJara KapaHr) 3pHTHIAH Ba Yura
50,00 mn 0,500 M NH,NO;sputrmacu kyunaay, 6yaga V(V) (IV) ra yraau.
Oprukua NH(NOzuu uaankatop cuparuna peHunaHTpaHuI KHCAOTA KYILKG,
V ma 00250 M FeSO, sputMa Gunak TuTpiauau. HamyHanarun acocHit

MOAAAHHHT Macca yayuindu (%) xucobaadr.
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K(NH4VO3)
Ba- peakuus
6yfinaa Gup
Z:'r Moana M, r/mons MOMbra Te- V(FeSO4), Ma
CHULTH MOJIb
XHcobHAa
1 JIUMETHATTHOKCHM 116,12 4 345
(CH3C=NOH),
2 | B- dypdypanbaokcum 111,10 6 2,25
CgHzOoN
3 Kynéepon 155,16 2 48,45
CgH5(NO)YONH,

XKaso6: 1) 70,07%; 2) 45,25%; 3) 99,98%.

57. MeBa wap6aTuaaH ackop6uH kuciaora (M=176,13 r/Monb) HH
anukjaaw ydyd 100,0 ma xaxmaa HamyHa OJMHAM Ba KpaxmaJj Xam-
Aa AodMA uoHnapu umithpoknaa 1525 wma 0,0100 w  xsopamuH
T(CHGCGHQSOQNCFN3'3H20) 6usaH THUTpJaHau. Arap y THTpAaaHrasija
aliin cxema G6yiiMia OKCHATAHCA, aCKOPGHH KHCJOTA KOHUEHTPaUMACHHH
XHcobaanr (Mr/ma).

o o 0 0

A + -

0 CHOH — CH, 01 zﬂﬁ—[ﬂﬂﬁ—fﬂzﬂﬁ 20 + 28
07, o7

Xaso6: 0,1343 mr/ma.
58. AmuHokucnortauu 20,00 ma sputmacura (cepudH, M=105,09 r/m)
25,00 ma1 0,0200 1 NaJOy (f,,=1/2) kywnanu. MwKopuit MyxuTaa peakuus:

CH,0H — CHNH;—COOH +2J0,~ 4+ 20H ™ == HCHO+HCOO™ +
HCO3~+42J0;7 +NH3 4 H,O

Apurma CH3COOH6unan kucaoranu xonra keatupuiiu, ycrura NaHCOsga
KJkywuanu. PMon Honaap Ba nepiofaTHH OKCHAJNAHUILIKAAH aXKpaaraH HOL
Kpaxman uwithpokuna 9,26 ma 0,0212 u NaASO: (f,,=1/2) Gunau
THTpAaHaAH. DBowiauFruy 3puTMazard CcepuH KOHUeHTpauusichHu  (r/a)
xucobnaur. JKasob: 0,3992 r/n.

59. Konaard 3THJ CHNMPTHHHHT MUKAODHHH aHHKJalWl ydyH MaccacH
0,100 r namywara HNO; xjwungu sa 25,00 ma 0,0200 n K.Cr:O;
(fg=1/6) spuTmacu (6yHpa 3TaHON CHPKA KHMCJIOTarauya OKCHANAHALN)
Kywuagu. OpTukea 6uxpoMaTr HOLOMETPHK ycyJaaa TMTpaaHraHaa 22,25 ma
0,0200 NayS;0s (f,,=1) spurma capodaanau. Konnaru C:HsOHkonueunrpa-
UHACHHY (Mr/a) xucobaaur. Xasob: 0,6335 mr/a.

60. Plonogpopm toprumu CHJ; kypyk KOH GuiraH KOpHWTHPHAAH,
KopuluMa spuruaau. Xocua kuauuwradn KJ ra kuciora Ba xJopau CyB
Tabcupuna J T uonsapuun JO3 7 rava okcuananau. OpTHKYa xs0p KakHaTHLW
6unan #yKoruaau. Cyurpa sputmara KJkywu6, axpaarah JsHH THUTpJAAH-
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raiaa 23,22 ma Hatpuit runocyaspar Ty,,s,0,=0,02560=0,02560cappran-
au. Ananmuara KaHua macca dopodopm oaunran? JKaso6: 0,1025.

61. Maccacn 1,500 r yFuT Tapku6uiarn CyBHHHI MUKIOPHHM aHHKJall
yuyH yhu 9,82 ma fiogonupuana (SO., Jo, CsHsN, ®uuiep peakrnsu) Guaau
TuTpaaHad. Pearedt tutpu (Ty,0=0,0100) meranon tapkubumaru CyBHH
CTaHAapT 3pHTMAcH 6uaH Tonuaak. 2,00 MJ CYBHHHT CTAaHLAPT 3PHTMACHHH
THTpAawWw yuyH 585 ma ®uiwep peakTHBH capdaanan. YeuT TapkuGuaard
CYBHMHT Macca yaywuuu (%) xucobaaur. )Kaeob: 2,24%.

62. 3purma pH=0 na K,Cr;0; 6unan cynnbar kucioTanu MyxHTia
THTPJIaH[H, HHAHKATOP XaTOCHHH XucobjaHr, arapaa:

a) Qeppoun OuaaH (uHAMKaTOpHH YTuw opaauru E°+0,05 B);
6) o- aMaHu3uAHH Gunad (yruw opaawrd E°40,06 B): B) audexunamun
6unan (yTuw opaanru E°+0,03 B) 6ynca.

Xasob: 1) <0,01%; 2) «0,01; 3) —0,01%.

63. Kyuau kucaoranu myxuraa Moaubaen (V)uun (NHi)3VOsapurmacu
6GHJ1aH THTPAAHLH, HHAHKATOP XaTOCHHH XucobaaHr. a) Iludennnamun Gunan
(ytuw opaauru E°+0,03 B); 6) uatpuiiandenunamuHocyibdoHar Guiax
(yTuw opannrn E°+0,03 B) B) N ¢deHunanrpanua kucaora 6utan (yruw
opanurn E°+-0,03 B)

XKasob: a) <<0,01%; 2) < 0,01%; 3) <0,01%.

64. 2 1 HeSO4 niu myxutaa FeSO4 nu KMnO4 sputmacu Guaau
TUTpJAaHAH. MHAHKATOP XaTOCHHH TOMNHHT.

a) ®eppouH O6unaH (uHanKatop yTull opaanru E°4-0,06 B); ’
- 6) Hudenunamun Gunan (yruw opanuru E°+0,03 B). )Kapo6:
a) «0,01%; 6) —32,4%.
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