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KIPICIIE

Anam3aT coHay epTe 3aMaHJapAaH-aK XUMHSUJIBIK 3aTTapMEH JKOHE
KYOBLTIBICTAPDMEH TaHbBIC OOJIFAHBI KOHE TapuUXTaH Oenriyi. XUMUSHBIH
aJFalllKbl ©pKEHJEeN-AaMy Ke3eHJIEpiHAeri oWjap MeH MiKIpJaepiH,
Ke3KapacTap MEH 3epTTeyJepAiH Y3/1KCi3 anra OacyblHJla KOINTereH
HIeTeN1K FaJlbIMJapMeH Karap ©30€K FajibIMJapblHbIH Ja JalbIKThI
yJiecrtepi Oap.

O30ekcTaH ayMmMarblHJa ©Mip CYpPreH XaJIbIKTapAblH KYHIEIIKTI
TIPWIJIITIHAE KEH Ka3y, TeMmip OalKbITy, IIONBIH KOPBITY, IIBIHBI
naiiblHAay, Kbl OyibIMAap >kacay ChIHIBI 1CTEP, XMMUSIIBIK 3aTTap.ibl
naljgagaHa OTBIPBINI JXacaraH OpHEKTep, Kara3jaap, xaszyniap,
nap@oMepIIiK 3aTTap YIIiH KaXKETTI ChIHAI TE€H OHBIH KOCBLUIBICTAPHI,
a¢up mMalmapel, cypbMa XOHE ©CIMIIKTEpACH MalbIHIAIFaH JOPUIIK
3aTTap KeHIHEH KOJJAHBUIFaHbI Kaljbl MaFryMaT-1epeKTep KETKIIIKTI.
751 xbuibl CaMapKaHTTa araml KaObBIFbl MEH KEHENTEH Kara3 eHJIIpy
KOJIFa anblHFaH. Bi3diH Kbl caHaybIMbI3gaH OypeiHFBl 460-377
XKblIgapia eMmip CypreH epreaeri I'peK SHIMKJIONEIUCT FaJibIMbl
['unnokpar eciMIIKTEepAeH, KaHyapjap MeH TaOufu MHUHepajaaaplaH
TOPUTIK Kypaaap ajlyasl OiiareH.

721-813 xwinpapaa emip cypred Kobup unbn Xaiism (I'abep)
cynb(dat, HUTpAT KBIIIKbUIAAPBIH KOHE 3€p CYbIH aly 9AICTEpIH >Ka3blll
KaJJAbIpFaH, MYCOTIp (HamaThlp) COUPTIH aHBIKTaFraH >XOHE OHBIH
KacueTrTepiH 3eprrereH. On OyaaH Thic ak 0osly mallbIHAAy SAICTEpiH
YCBbIHFaH, ClpKe KbIIIKBUIBIH aiffjay apKbUIbl Ta3zajay oJIICIH 3€pTTEreH.
“XKernic kitTabbiHmAa” MeTANAap KOHE MUHEpAIAAp KOHIHIAE KONTETeH
MariaymarTap OepreH.

Kazipri ®eprana oOnbiceiHbIH KyBa aynaneiHIa TybLIbIN, 797—
865 xpunmap apaibIFbIHAA OMIP CYPreH HHIUKIOMEIUCT FalbiM
Axman on-®aproHu (AnbdparaHyc) XUMHUs cajlaCcblHa KaTbICTHI
aJIFallIKbl IIBIFapMaiapblHbIH Oipl O6o0xbin TabbuiaTelH “Kutob aman
ap-paxomarTa’ MBIH XBIJJAaH aca yaKbITTBIH 1IIIHJIE 1€ CYAbIH
ocepiHeH Oy3bpLIMaFaH OUTijl HWJIOMEpTre apHam JablHAadFaH KYHIbI
KOPBITHAHBIH KYPaMbIH /1a YChIHFaH.

865 — 925 xwinmapna emip cypren 90y bakp Myxamman ubOH
3akapuo ap-Po3u xumus MeH MequIlMHaFa calIMaKThl yjiec KockaH. On
aIFamKbUIapAbIH O1pl OOJBITT XUMHUSIIBIK 3JEMEHTTEP/I1 CHIHBIITapFa
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XKiKTereH. bynan Teic Typii aypynapAbl ©CIMIIKTEPMEH eMJey >KOHIHe
Oaraibl YCHIHBICTAP JKa3bINl KaJIIBIPFaH.

873 — 950 xbu1napaa eMip Cypill, HIbIFAPMAIIbUIBIKIIEH aiiHaJIbICKaH
OO0y Hacwip ®apabuaiH FBUIBIMU XYMBICTAPbl XHMHS 9ic-aMall-
JTapbIHBIH JaMyblHa ceben Oosran.An OO0y Paiixan bepynu (973—-1048
XKBIIJap) 63 3aMaHblHAa Oenrini OolFaH Tay >KbIHBICTAphl, MUHEpaiaap,
MeTagap KOHE oJlap HeTI31HAerl KeIlTereH 0ackKa KOCBUIBICTap/bl,
KOpBITIIaJIap MEH TY31IiCTep/i 3€pTTeI, OJapIblH KacHUeTTepl Kauibl
oirimi “Munepanorus” mbiFapMachid xkazrad. On “Kurtob ac-caiimana”
KITaOBIHJIa MUHEPAJ J9pUIIep KalbIHIA KeJlell HiKipiep alTKaH.

Byxapa oOnbicbiHBIH AdCcOHaA KBICTarblHAA AYHUEre KeJITeH OO0y
Onu n6n Cuna (ABunenHa) (980—1037) opra raceipjapaarbl ipi
XUMUKTEpiH Oipi 6onbin canamanael. On e3iHiH “Pucosart an-ukcup”,
“Kuto6 am-mudo”, “MeaunmHa 3aHaapbl”’ TaKbUJIETTEC MIBIFapMa-
JIapbIHJIa KOTMTEreH KbIIKbIJIAaApAbl, CUITUIEP MEH IHUIAJIbIK KacUETl
Oap 3arTapibl eM/iK MpaKTUKada KOJIIaHy >KaFdailiaapsl sKalyibl KYHIbI
nikipaep alTKkaH

“IIprHalibl FAIBIMABIK, IIBIHAWBI IIBIFAPMArepilik — WHEMEH KYJBIK
Kas3FaHJail KUBIH Jla MallaKaTThl )KYMbIC. byHBI OlITeH agam — Oineni,
a1 OlaMereH ajgam — Oiiim aimyra Taic”'.

¥ a1 ara-6abanapeIMBI3ABIH JIAUBIKTHI 130acapiiapbl peTiHAe 3ama-
HBIMBI3JBIH MaHAalalJabl XUMHUKTEpPl MEH XUMHK-TEXHOJIOT FajbIM-
napsi: O.C.Conukos, C.ﬁ.IOHyCOB, X.P.PycramoB, X. VY. Ycmo-
HoB, M.H.Habues, M.A.AckapoB, X,H.Opumnos, H.A.llapnues,
K.C.Axmenos, 3.C.Camumos, H.P.FOcydp6ekoB, A.A.A6ayBaxo00B,
C.lI.Pamuposa, LUI.N.ConuxoB, C.1.Uckannapos, fI.T.TomnynaTOB,
C.C.Hewmaros, B.M.bernos, T.M.Mupkamunon, A.I"MaxcymMoB xoHe
A.N.I'nymieHkoBa poyimTec FhUIBIM MalTalIMaHIAaphl ©3ACPiHIH oJIeMre
oiiTil eHOeKTepiMeH OyJI cajlaHbIH JIaMybIHA €CeJll YJIECTePiH KOCTHI.

1997 xwinbl ©30ek ransimMaapbl M.P.AckapoB men T.T.Puckues
“Tayapaapabl XUMHUSAIBIK KypaMbl HET131HJE TONTACTBIPY XKOHE
cepTuduKaTTay”’ MaMaHIBIFBIH XUMHS FBUIBIMIAPHI KYHeciHe eHTi3i.
An 2017 xwbsr ipodeccop U.P.AckapoB Oyt xxaHanbIKTH “Tayapiap
xuMusicel” petinae xkeruiaipai. On OAK TapanbiHaH Kojjay Taysblll,
OeKIiTiIIIl.

HII.M Mupsuses. O36excman Pecnybauxacv Ilpesudenmi LI Mupsusesmiy Onuti Masxcaucke
yHOeyi. 22 oscenmorcan, 2017 onc.
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8-CBIHbIII XUMUSA KYPCBIHBIH EH
MAHBI3/IbI TAKBIPBITITAPBIH AUTAJIAY

0)

CH, + 20, — CO, + 2H,0

¢

KypMmerti okymibinap! 9-chiHbIITA XUMHUS TIOHIH OKBII-YHUPEHY/II
YKaJIFacTHIPY YIIIH 8-CHIHBINITA XUMHUSIAH ajiFaH OlTIMIEpiHIlI KalTamnar,
MBICBIKTAIl ajlyJapblH KEepPeK.

§1 DJleMeHTTepAiH NePUOATHIK Kyleci sKoHe
' MEPUOATHIK 3aHbI

beiiopranukanplKk XHMHSHBl OKBIII YHpeHY OapbIChIHOAAa »3Jie-
MEHTTEPJ1H HNEePUOATHIK Xyieci MEH NMEePUOATHIK 3aHBIHBIH alIbITy
TapUXbIMEH TAHBICKAH EIK.

(. 90y ap-Po3u IX zaceipoviny conpl — X 2acelpoviyy 6acvinoa 3am-\

mapovt 6CIMOIKMEPOCH, HCAHYAPAAPOAH HCIHE MUHEPAIoapoaHn
ay He2i3iHO0e MHCIKmezeH.

* 1620 »scvinor A.Cana epimkiuwimepoi cy/ivl, KblUIKblIObl, MAl1bl
monmapeza 60.10i.

o 1718 oxcviner E. /Drcogpppya 3ammapoviny yKcacmovlk Kecmecin
Kypoul.

*  XVIII 2acvipoa 30-2a >tcyvlK 31emenm 6encini eoi.

*  XIX zaceipoa 60-man acmam rnemenm 6enzini 6010bvl.

* Hewmic 2anvimoapor U. /lebepeiinep (1829) scone JI. Meiiep (1864),
azolniuwbin 2anvimoaper Y. Qonune nen /c.Hovronenoc (1863),
dpanuys eanvimoaper /. /lroma, A. lankypmya, conoait-ax
0acKa 2a16IMOap XUMUANBIK IeMenmmepoi ycyiieneyze apeKem

Jcacaowt.
Kyiieney npoonemacein 1869 sncoinwt /I.U.Menoeneee maodvicmol
L wiewimi. Y,

JA.N.Menneneer IlepuonTsiKk 3aHBIHBIH ajJfalIKbl TYCIHIIpiayil
“...ocann 3ammapovly Kacuemmepi MeH InemMeHmmep

5



KOCbLIbICMANlapulHblH, RIWMIHI MeH Kacuemmepi 01apovlyy amomoblK
MaAccanapovlHbll MIHIHE nepuoomsl mypoe mayenodi...” nen oepiiim,
KeWIHHEH aTOMHBIH KYPBUJIBICH Typajbl OUIIMICPAiIH TEpeHIEYl
HOTWKECIHEe TOMEH/IET1 )KaHa TYCIHIKIIEH aJIMaCThIPbUIFAaHBIH O171eMi3:

“Xumuanvlk 3nemenmmepoin, oaap my3emin dscail Hcane Kypoeui
3ammapoviy Kacuemmepi ocol 3J1eMEeHmMmepoiy; amomoapovliHvll A0pO-
ALK, 001ueKmepimen nepuoomelK daiaanvicma 001a0wt”.

[lepuonThiK 3aH — TaOWFAT 3aHBI )KOHE TaOWFrarTarel Oap OalaHbIC-
tapabl OeliHenelini. [lepmoabik 3aH HeriziHae 3JI€MEHTTEPAIH MEePUO/I-
TBIK KYHecl maia 0omasl.

[TepuonTeik XYHEHIH alFfamkbsl BapuaHTbhiHaa (1 Haypwi3, 1869
K.) 63 snemeHT OcliHEeIeHTeH 0oJica, OHBIH 3aMaHaJbIK BapUaHTBHIHA
118 nsnement Oap. IlepumoAThIK Xyiene 3JIeMEHTTEPAIH OpHajacy
TOpTiO1 oJapAblH (PU3UKAIBIK XXOHE XHUMHUSAJIBIK KacUETTEPiHIH
MEPUOATHIK ©3TepyiMeH cumnartananbl. Ilepuoomulk nereHiae Oenrini
Oip WHTEpBaJJaH COH KaCHUETTEepJAiH KaWTaJlaHBUIYBIH TYCiHEMI3.
Mpeicanbl, CUITUTIK MeTalliap, TAJIOTEHIEP )KOHE MHEPTTI ra3gap KecTele
8 Hemece 18 nieMEHTTEH KypaliFaH Ty3y MHTEpBaj (MEpHOMd) apKbLIbI
opHasacaabl. Kacuerrepain Oynail e3repy TopTiOl aToMIaapiblH
AJIEKTPOHJIBIK OACKBIIITAPBIHBIH TONBIFYBIMEH OaillIaHBICTHI.

ATOM KYPbLJIbICHI KO3Kapachl OOMBIHIIIA XUMUAJBIK 3.]'IeMeHTTep)]iH
MNEePUOATBIK )KYﬁeCi JK9HE NMEPUOATHIK 3aHbI

[TepuoATHIK 3aH amIBUIBIN, MEPHOATHIK KECTE acaliabl, Oipak
JA. M. MeHnpeneeB 3jieMEHTTEp KaCUETTEPIHIH YKCACTBIFbl MEH allblpma-
LIBUJIBIFBIH, IEPUOATHIK ©3Trepy ceO0enTepiHiH TYNKI MOHIH TYCIHAIpiN
Oepe anmasl.

XIX raceipia aTOM XHUMHUSUIBIK peaKusiapaa ©3repicKe YIIbIpa-
MalTbhIH fo1mekx nen canainraH. XIX racbIpAblH COHBIHAA XoHE XX
FAaCBIPJABIH OachIH/Ia XUMUS FBUIBIMBIHIAFBI KETICTIKTEp OYJI TYCIHIKTI
e3repTin Xi10epmi:

* X-(penmeen) caynenepoiyn auwliywt (nemic 2anvimol K. Penmeen,
1895).

*  Paouoakmuemixkmin awviiyevl (ppanuys anvimel A. bekkepens,
1896).




Inekmponnviy awivliysl (azviauwivli 2anvimol /. Tomcon, 1897).\

* Amom a0pocel 3apAO0bIHbIH, INEeMEHMMIN NePpUOOMbIK JHcyliedeci
pemmik HOMIpiHe calikecminici (azviiuwibin 2anvimoel /. Mo3au,
1913).

o A0po KYpulabiCblHbIH RNPOMOH-HEUMPOH MEOPUACH AULbLIObL

(opvic 2anvimoapwr /I./1. Ueanenko, E.H.I'anon; nemic 2anvimol

B. I'etizenbepe, 1932). )

XUMHUSIIBIK SJIEMEHTTIH MEPUOATHIK KYHWeAeri OpHbI OHBIH aTOMIBIK
KYPBUIBICHI MEH KacUeTTEepiHEe OalIaHbICTHI.

Paguo6encenninikri 3eprrey (M.Cxnonosckasi-Kiopu, I1.Kropu,
D.Pe3epdopa) XUMHUSIBIK DJIEMEHTTIH aTOMBI KYpPJEJi XKyiie eKeHiH
KopceTTi. ATOM OH 3apsAThl SAPOJIaH XOHE OHBIH TOHIpeTiHIe
KO3FaJlaThIH 3JICKTPOHAApAaH KypairaH (onekmpon (e) 9,1'1073 ke
maccaea dcone 1,610 Kn mepic snexmp zapsioka ue). ATomaarbl
AJEKTPOHAAP KUBIHBI AJIEKTPOHJBIK JICHTEeW JAen arajaibl. ATOM —
anekTpoOeliTapan OeJIIeK, AEMEK, aTOM JJEKTPOH KaOBIFBIHIAFbI
SIIEKTPOHAAPIBIH CaHBI PO 3apsiblHA HEMeCe MEePUOATHIK KYHeaeri
AJIEMEHTTIH PETTIK HeMipiHe (Z) TeH.

I[IpOTOH-HEUTPOH TEOPHUSICBIHA COUKEC, aTOM SIAPOCHI NPOTOHAAP
MEH HEWTpOHIapAaH TyYpaasl (npomou (p) — 1 a.m.6. maccaza dxicaone
+1 3apsaoka ue OGenuiexk; HeUMpPOH (N) — NPOMOH MACCACLIHA IHCYbIK
maccaza ue snekmpooeiumapan 061uLeK).

SAnpo 3apsinpl OHBIH KypaMblHA KipeTiH MPOTOHAAp CaHBIMEH Oel-
riJIeHenl; IeMeK, aTOM SIIPOCHIHIaFbl IPOTOHAAP CaHbI DJIIEMEHTTIH Tie-
PHOATHIK JKYHECIH/IET1 PETTIK HOMIpiHE TEH.

AToMHBIH a0Ccomt0TTI Maccackl (A) aToM KypaMmbIHa KIpETiH OapiibIK
OemeKTep MaccalapblHBIH KOCBIHIBICHIHA TCH;

N\

A:HpOTOHI[ap MaccaCBI+HeﬁTpOHﬂap MaCCElCBI+3J'IeKTpOHI[ap MacCacChl

DIeKTpOHAApAbIH Maccachl ©Te€ KiIIKEHE OOJIFaHABIKTaH, aTOM
MaccachlH MPOTOHIAp MEH HEUTpOHAap MaccachblHaH KypasiaJbl Jen
aiTyra 0oJaasbl.

DJIEeMEHTTIH CaJbICThIpMalibl aTOMJBIK MacCacblH TOMEHAETIAeH
aHbIKTayFra 0oJiajibl:

Ar = Z (npotoH canbl) + N (HEUTPOH CaHbI)



ATOM sIpOCBIHIAFbl HEUTpPOHJAp CaHbl 3JIEMEHTTIH callbiC-
ThIpMaJibl aTOMJBIK Maccachbl MEH OHBIH PETTIK HOMIpiHIH albIp-
MachkiHa TeH: N=Ar — Z.

CoHbIMEH, 3J1€MEHTTIH NEePUOATHIK XKyHeaeri OpHbIHA Kapall, OHbIH
aTOMBIHBIH KYpPaMbIH aHbIKTayFa Oosansl (1-kecte).

1- kecme.
. benmexrep
Benmek Geiyi
MYMKIiH OOJIFaH aToM Bearici (con ATOMIAFBI
JKaK JKOFaphbl-
caJracel
ATbI JBIFBI Macca | 3apsanst Ge@uerrep
CaHBbI
camsapsia) a.m.b.
Snpo Proton P 1 +1 Z
Neytron (l)n 1 A-Z
DOnekTpoHasl KaObK | Elektron é 1/1836,1 -1 Z

Kepinin TypraHbpIHIA#, aTOM KypaMbliHa OH JKOHE TEpiC 3apsSAThI
OeJIIIEKTep — DJISKTPOHJAP MEH NMPOTOHAAP Kipeal »KOHE OJ Kapama-
KapcChl KACUETT1 OOIICKTEP KUBIHBIHAH TYPaJIbl.

[IpoToH, HENUTPOH, IEKTPOH — dJIeMeHTap OeJIIeKTep OOJbIN caHa-
manpl. Kasipri kyHre Ae#iH Typiii KacuerTepre ue (macca, 3apsi, T.0)
KenTereH OesiekTep Oenruri. bi3 omapapl kepMecek Te, oJlapJblH aKu-
KaTrTa 0ap eKeHl FaJbIMIapJblH TOKIpUOETIEepiHIe aHbIKTaJFaH KOPCET-
KIIITEPMEH JIOJICIACHE]1.

DnemMeHTap OeJUIeKTep /e — aTOM JKOHE MOJIeKyjajlap CUSIKTHI Mare-
PUSHBIH TYpJiepi. ATOMHBIH KYPBUIBICBIH YUPEHY, MEPUOATHIK KyHeae
3JIEMEHTTEP aToOMJAApAbIH 3JIE€KTPOHIbl KYPBIJIbICBIHA COHKeEC Typle
OeNrii peTHeH OpHaIaCaThIHBIH KOPCETTI.

JKBUKBIMAaUTBIH KYWJIE aTOMHBIH JICKTPOHJIBIK KYPBUIBICHI OHJIaFbI
SIEKTPOHIAP cCaHbIMEH OenriieHeni. byHaa smekTpoHIap SHEPTHUICHI
MHUHHMaJI OpOUTANIIapAbl UeJielIi. DISKTPOHAAp CaHBI SAPO 3apsablHA
TeH Oonaapl. COUTIm, sIAPO 3apsibl aTOMHBIH SJIEKTPOHABIK KYPBUIBICHIH
YKOHE COHBIMEH Oipre 3JIEMEHT KacCHUeTTEepiH OeNrijeiTiH cumar OOoJbIm
ca"nanansl. OchllaH NMEPUOATHIK 3aHHBIH TOMEHJIET1 cumaTTamMachl
IITBIFA]IBL:



*  Xumuanvlk rnemenmmep Hcone 01apoan nauoa 00J1AMbIH HCAl
JHCOHe Kypoeni 3ammapovly, Kacuemmepi col  Iemenmmep
AMoOMOapPuIHbIY, AOPOJILIK 3aApPAOMAPbIMEH nepuoomulK oOailia-
Hbicma 0021a0b1.

OpOip PIEMEHTTIH 3JICKTPOHABI KaOBIFBIHBIH CaHBI AJICMEHT OpHa-
JackaH mnepuoja Hemipidne TeH Oonaabl. H men He Oip snexTpoHIbI
JICHTelire me xoHe ojap OipiHm mepuoaTa opHanacansl; Li, Be, B,
C, N, O, F, Ne aneMeHTTepiHIH aTOMIaphl €Ki JIEKTPOH JICHIeHre ue
JKOHE OJIap eKIHII mepuoATa OpHaiacaibl T.0. DIEMEHT aTOMIapbIHBIH
CBIPTKBI DJICKTPOH ACHICHIHJIE CETri3JICH acTaM J3JICKTPOH OOJIMaWIbl.
[TeproaThIK XyHene ceri3 Tom O6ap. OpOip TOM HETI3rl KOHE KOCHIMIIA
Tomnmajapra OeiiHeni. Herisri Tommanapaarbl 3JIEMEHTTEPIIiH
aTOMJIaphl CHIPTKHI JIEKTPOHBI ICHreiaeri anekTponaap canbl (He-nen
0acka) TOIl HOMIpiHE TEH.

@—]. Ilepuoo owcana s1ekmpoHObIK Oeneeltdiy MYy3iIyiMeH CalKec
mypoe 6acmanaovi. OpOip nepuoo  Citmilik  MemaimeH
bacmanvin unepmmi 2azben aaxmanaovl. Onapoviy (2enutioeH
backa) colpmibl Oeneeiiinde 8 anexmpon 601aovl dxcane ns’np’ (n
— bac Keamm camvl) CUMBONUKAMEH benzinieHeol.

@— 2. Hezizei ocone Kocvimuia monuanapovly siemeHmmepi 31eKmpoH
OeHeellepiniy moaybimeH e32ewenenedi. Hezizei monmapoazwi
onemenmmepoe coulpmibl s-Oeneetl (I owcone I monmapowviy
s-onemenmmepi) Hemece cvipmKbul p-Oeneel (III-1V monmapowviy
p-dllemenmmepi) MOAbIKMbIPbIN omblpaosl. Tepm Oekadadan
(Sc—Zn, Y-Cd, La—Hg) kypanzan Oipinui KOCbIMUA MONUALIapod
iwki d-Oeyeeti monaowsi, onap d-Iinemenmmep oen amanaowi.
Jlakmanouo sicone akmuHouOmapovly eKiHui KOCbMua monuia-
napulHOa  wKepiney OpHANACKaAH f-Oeneeliep moaaovl, onap
f-anemenmmep oen amanaovl.

ATOMHBIH DJCKTPOHJIBIK KYPBUIBICEI TOINTap, HETI3ri JXKOHE
KOCBIMIIIAa TOMIIajiap CaHbI, TONTApP >KOHE MEPUOATAFBI DIIEMECHTTEP
CaHbl HETI3IHJETI MEPUOIATHIK XYWEHIH KYPBUIBICBIH TYCIHAIpYIe
MaHBI3Bl poOJ aTkapanbl. [lepHoATHIK Xyie Kallukd MEH aproH,
KOOAJILT TICH HUKEJb, TCJIUTYP KOHE HOJ AJIEMEHTTEPIHIH OpHAaJlaCyblH



(omapablH aTOMIBIK KYPBUJIBICBIHA KapaHIap) jkKoHE O0acka KOINTEercH
npooyieManapabl aiKpIHIaI Oep/ii.

Ilepuoa nmen TonTapaa 3jieMeHTTepP KacHeTTepiHiH o3repyi

ATOM KYPBUIBICBIHBIH JJCKTPOHIBIK TCOPHUSICH JIEMEHTTEP KacUET-
TEepiHIH aTOM KYPBUIBICBIHA XOHE MEPUOATHIK Kyleaeri opHbiHa Oaiina-
HBICTBI ©3T€PETIHIH TYCIHAIpin Oepi.

Bbyn Teopus OoiiplHIIa XUMHUSAIBIK pEaKIUAIAPAbIH HETri3iHAe
AJIEKTPOHIBIK KaThIHACTAP — aTOMJIAP/ABIH AJICKTPOHIBIK JSHICHIIepiHIH
KaiiTa KypbULy yAepici )aTblp. byFaH HeriziHeH ChIPTKbI JIEKTPOHIBIK
KabaTTarbl 2JIEKTPOHIap (BAJIEHTTI 3JEKTPOHAAP) KaTbicaabl. Mbicabl,
KOMIPTETi aTOMBIHBIH CBIPTKBI 3JICKTPOH KabaThl TOMEHJHACTiIeH s’p?
6osanel. KosranbeicTarsl KyhiHae s'p® kepiHicine eTesi.

Makcumanasl TOJIFaH opOUTangap €H TYpakThichkl Oonanbl. byHnait
AJEKTPOHIBI KabaTTap asKmaizan IneKmpoHOblK 0eH2ell ISt aTanabl,
OYHJIa CBIPTKBI JICKTPOHMBIK JIeHrel s’P° (8 2JIeKTPOH) AJIEKTPOH KOH-
dburypanusiceina ue 6omnansl (He-gen 6acka 0apiblKk MHEPTTI ra3aap).

CoHIpIKTaH Ja MHEPTTI ra3aapiblH peakiusra Kipicyl eTe KUbIHFa
coranpl. MeTann atoMaapbl CBHIPTKBI JAeHreiae, ofaerTe 4-ke IeiiH
AJIEKTPOHBI OOJBIN, AAPOMEH dici3 Oaitmanbicansl. Onap peakuusra
TYCKEHJI€ BaJCHTT1 3JEKTPOHAAPAbI *KofauTaabl. CUITIIIK MeTalaap
O0acka MeTanaapra KaparaHJa €H KYLITi MEeTaJlIbIK KacueTTepre ue Jen
KaObuIJaHFaH. OUTKEeH1 ojlap 6acka meTaijapra KaparaHja ChIPTKbI, Ba-
JICHTT1 2JIEKTPOHAAPBIH OHAM XOFaiaTalbl. DJIEMEHTTEPAIH METaJIBbIK
KaCUETTEePiH CaJIBICTHIPY YIIiH apHaibl mamMa — I mongay s3Heprusicbl
KOJITaHbLIIAIbI.

* Honoamny snepeuscol — 3I1eKMPOHHBIY AMOMHAH 0OIHYI yUliH
Kadicemmi Hepzusn monuiepi.

NoHnaHy 3HEPTUSCHIHBIH O1pJIITi AJIEKTPOH-BOJBTTIH aTOMFa KaTbl-
HackiMeH (eV/aTrom) epHekTeneal. ATOMIapAblH UOHAAHY DHEPTHUSICHI
3JIEMEHTTIH PETTIK HOMIPIMEH MEPUOTHIK OaiiylaHbIcTa OOJIabl.

BeiiMmeranmap atoMIapblHBIH CBIPTKBI DJICKTPOH KaOaThIHIA
sIIpOoMeH Oepik OaiylaHBICKAH TOPT JKOHE OJlaH Ja apTHhIK (ceri3re
JefiH) 3JeKTpoH Oap. beliMeTasni aToMbl peakiusira TYCKEHIE, dAETTe
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AJEKTPOH KOCHKIN ajaapl. beiiMeTanablK KacUeTTepl CAlbICThIPY YIIIH
apHaiiel mamMa — E snekmponea 6etlimMOiliK KOJITaHbLIA I,

*  Onekmponea 0enimoinik — deumapan amomza Oip I1eKMpPOHHbBIH
Oipicyi HomudcecinOe 06/1iHemiH HeMece HCYMmblaamovlH IHEPIUs
Mmonuepi.

DJaeKTpoHFa OCHIMALIIK OIpJIiri 3JIEKTPOH-BOJBTTIH aTOMFa KaTbl-
HackiMeH (eV/aTtom) epHekTenemi. JKeTiHI TON HETi3ri TOMIIACBIHBIH
snementrepi (F, Cl, Br, I) — Tunrtik GeiiMeTannap eH YJIKEH 3JIEKTPOHFA
OeliMIUTIK MOHAEpiHE He OOoaIbl.

Bip nmepuonTarsl, MbIcalibl, YUIIHIII MTEPUOATAFBl 3JIEMEHTTEPI1H
aTOMJBIK KYPBUTBICBIHA Kapall XUMUSJIBIK KaCUeTTepl Kajlail ©3TepeTiHiH
KapacThlpaliblK. bysl mepumoaTarbl opOip 3JEMEHT aTOMBIHBIH YIII:
K, L xxone M nsnexkrtponasl kabarrapsel 6ap, cousimen Oipre K, L
KabaTTapblHBIH KYPBIUIBICH OYVJI IEpUOATAFbl OapJbIK 3JICMEHTTEP YIIIiH
Oipaeii. M ChIpTKBI KaOaTThIH KYPBUIBICBIHIA alBIPMAIIBUIBIK O0ap. AToOM
paauycTapsl 1a e3apa op Typii (2-kecte).

2-kecme.
DJICK-
Honpany | TpoHfa
Tom Sapo | DaeKTPOHHBIH Atom
DneMeHT o P p 3HEp- OeitiM-
HOMIpI | 3apsiIbl KOH(pUry- paauychsl, T
THSCHI, JILTIr
pausChl
nm eV eV
Na 1 +11 | 1s?2s?2p®3s! 0,189 5,14 0,47
Mg 11 +12 [ 1s?28?2p®3s? 0,269 7,64 0,32
Al 111 +13 | 1s?2s?2p®3s23p' | 0,143 5,98 0,52
Si v +14 | 1s2s?2p®3s?3p® | 0,134 8,15 1,46
P Vv +15 | 1s?2s?2p®3s?3p® | 0,13 10,48 0,77
S VI +16 | 1s?2s*2p°3s?3p* | 0,104 10,36 2,15
Cl VII +17 | 1s22822p©3s?3p° 0,099 13,01 3,70

[TeproaTafrbl AJIEMEHT aTOMIAPBIHBIH SAPO 3apSAATAPBIHBIH aAPTYHI
HOTHIKECIHJIE, aTOM paauychl KimripeWemi, ajd CBHIPTKbl KaOaThIHBIH
AJICKTPOHAApP caHbl apTajibl. COHBIH HOTHKECIHJIE CHIPTKBI KabaTTarbl
SIEKTPOHIAPABIH SAPOFa TapThIJIybl, HOHIAHY DHEPTHICHI MCH
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aJIEKTpOHFa Oerimmimiri apranapl. COHOBIKTAaH MMEPUOATHIH COHBIH/IAFBI
DIIEMEHTTEPIIH METalJAblK KacHUeTTepl Hamapiamn, OelMeTalablK
Kymieieni.

IerHaABIFPIHAA YIIIHIIT MEPUOJ THIITIK CUITIIIK MeTala —
HatpuiiMeH Oactanansl. OgaH coH Oip THUNTIK METaJll — MarHHUU
OpHaJacKaH, OJ1 HAaTPUKMIe KaparaHJga KeM METaJbIK KaCUET KOpCETE/l.
Keszekreri meTann — altoMHUHHUN, 071 KeHO1p Kocnanapaa OelMeTaIbIK
kacuetrTep kepcereni. An Si, P, S, Cl snmementrepi Si- aen Cl- ra
Kapail OelMeTanablK KacHeTl KyIIeWeTiHIH Kepceredl. XJIop —
TunTiKk Oeiimerann. Ilepwon mHEpPTTI ra3 — aproHMEH asKTalalbl.
DJIEeMEeHTTEePAIH XUMHUAJIBIK KaCHUETTEpiHIH OyJiail e3repyl OapJibiK
nepuoaTapaa 0aiKamasbl.

YkeH mepuoaTapaa Killl mepuoATapAarbliail MeTaJlAbIK KacHEeT
oncizaeHeni, an OelMeTanablK KacueTTep OipTiHaen kymeieni. Herisri
TOMINAAFbl AJIEMEHTTEPIH XUMHUSIIBIK KACUETTEPl MEH aTOMJIBIK KYPbI-
JBICBIHBIH ©3repyiH [A TOI 3JIeMEHTTEpl MBICAIBIHAA KapacThIpaMbI3
(3-kecTe).

3- xecme.
Ton | Sapo Atom | Monmany
Drementl HE~ | 33PT" DNIEeKTPOHHBIH KOHUTY- pazuy- [ 9HEP-
Mipi | Bl paLuschl CBl, HM | THSCBI,
eV
H 1 +1 1s! 0,11 13,59
Li 2 +3 1s22s! 0,155 5,39
Na 3 5 ldl 1522522p©3s! 0,189 5,14
K 4 +19 1522522p©3s23p¥ds! 0,236 4,34
Rb A7 [0 ...353p$3d 104524 pSSs! 0248 | 418
Cs 6 +55 ...4524p°4d 195525 p66s! 0,262 3,89
ly 7| 8T | asapsadianissspesdiestepsrst | 037 | 3,83

Bip Tonmanarel snemMeHTTEp Oip TYpJIl CBIPTKBI JIEKTPOHABI KadaT
KYpbUIBICBIHA He. [A TonTarbl 3JI€EMEHTTEP aTOMAAPBIHBIH CBHIPTKbI
3JIEKTPOHABI KabaTrbiHAa Oip S aiekTpoH Oap. bipak aroM panuycsl
JKOHE DJIEKTPOHIAp CaHBl 3JEMEHTTIH PETTIK HOMIpi (Sapo 3apsabl)
ecyimMeH aprtanbl. COHbIMEH Oipre CBHIPTKBI IJIEKTPOHABIK SApPOFa
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TapTBUIYBl QJICIpEWIi, MOHIAHY JSHepruschl azasapl. COHABIKTAH
HET13r1 TOoIIIajiapjia »XOFapbllaH TOMEHIe Kapad DJIEeMEHT PEeTTIK
HOMIpIHIH ©CyIMEH 3JIEMEHTTEP/AIH METaJJbIK KacueTTepi Kylieneni,
OeliMeTalIAbIK KAaCHUET] KEMHU/II.

DeMEeHTTEePiH KaCUETTEePiHIH MEePHUOo KOoHE Tommajap OOWbIHIIA
©3TepyiH TOMEHJICTIICH 6pHEKTeyre 0O0JIaIbl:

@_ 1. Tonmapoa Inemenm pemmik HOMIpI (20po 3apaovl) apmybl-
MeH: MmemanovlK Kacuemmepi Kyuieieoi;
OeiimemanovlK Kacuemmepi Kemuoi.

@_ 2. Ilepuoomapoa nemenm pemmixk HOMIPIHIH (A0pO 3apaovl)
apmyviMen:
MemanovlK Kacuemmepi Kemuoi;
OeiimemanovlK Kacuemmepi Kyuieieol.

JleMek, eH KYIITi MeTaJIAbIK KacueT — Ie3uiae, €H KymTi Oelime-
TaNAbIK KacHeT — (TOpJia eKEHIH KopeMis.

Kepinin typraHbIHIAM, aTOM SAPOJAPBIHBIH 3apsibl apTybIMEH
OJIapABIH CHIPTKBI SJIEKTPOHABIK KaOaThIHAAFBI JJIEKTPOHIAP CaHbl, aTOM
paanychl IEPUOATHI TYPJE ©3Tepill OTHIPAJIbI.

ATOM SIAPOCHI HEUTPOHIAP MEH MPOTOHIApAAaH KYpaJFaH.

Heittpon — 3apsacei3 Oesiiek, caablCThIpMalibl Maccachl 1 a.m.0.
TEH. “n” opmiMeH OeNnTUICHE].

[IpoTton — oH 3apsarel. CanbicThipManbl Maccachl 1 a. M.0. TeH. “p”
opniMeH OenriieHeAl. ATOMHBIH SAPO 3apsAbl OChI 2JIEMEHTTIH MEPHUO/I-
TBHIK JKYHeJeri peTTik HoMipiHe TEH.

ATOMIIapZ[LIH AICKTPOHABIK KaﬁaTbIHLIH KYPbLJIbICHI

ATOoM — snekTpoGeiTapan Kyle ol HeTi31HeH OH 3apsAThI SAPOJaH
JKOHE AP0 TOHIPEriHAe KO3FajaThblH TepiC 3apsAThl IEKTPOHIAPIaH
KypaifaH. DieKTpobeiTapan aToMIarkl MPOTOHAAP CAHBI NEKTPOHAAP
CaHbIHA TE€H OOJIanbI.

DNEKTPOHIAp SAPOHBIH TOHIPETIHIE YHEPTreTHKAIIBIK JICHTenIepae
KO3FaJiajbl.

1. Duepeemuranvix oeyeeil — n.

n=12,3,4,5..; K LMN O ..
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DHepzemukanvlK 0eHzcenodiny MaHi KaHwiama Kiwi 6oaca, con
oenzeinloezi INeKMpPOHOAPObIH AOPOMEH OAUNAHBIC IHEPZUACHL
cCoOHuiama yakKeHn 0oaaowl.

Ke3 kenreH sHepreTUKANBIK JCHTCHAETi 3JIEKTPOHAApP CaHbl 2n?
dbopmynameH TaObLTAIbI.

n =1 6onranga: 2 - 1°= 2 371eKTpOH;

n =2 Oonranpga: 2 - 2= 8 3JIEKTPOH,;

n =3 oonranga: 2 - 3°= 18 31eKTpPOH;

n =4 oonranaa: 2 - 4°= 32 3JIeKTPOH.

DHepPreTUKAJbIK JeHreiIep neHrenmenepre 6emineni (4-kecre).

2. Duepeemuxanvlx oeneeviue — |,

Slnpo MaHBIHIA KO3FaJlbIN JXKaTKaH s, p, d, f dICKTPOHIAPBIMCH
EepeKIIeJeHeAl JXKOHE JJICKTPOHAP YHEPrUsChIH HEMece DJICKTPOH
«OoyntTapasiHy GopmachkiH epHekTeiai. Onapasiy MoHi 0-1eH n'-Te
JeiiiH 00JIaibl.

n=1 o6omranga, | =0; n=2 6omrannga, | =0,1;
n =3 oOomranna, | = 0,1,2 xxoHe
n men l apacvinoazel 6aiiniansvic 4- kecme
DHEpreTUuKaIbIK JICHIeH, n 1 2 3 4
DHepreTUKaIbIK

nexreinie, |

1 -HiH opinTepae
JKa3bLITYbL

n me | -Hin Gipre 1s | 2s [2p | 3s | 3p |3d| 4s | 4p | 4d | 4f
JKa3bLTYbI

JeHrelmenepaeri 3J1eKTpoOHJAap CaHbl TeMeHAeTl (opMmyiaaMeH
TaObpu1aabl 2 - (21 +1). s-3JIeKTpoHAAp SAAPOHBIH MaHBIHIA IIap CEKLIII
aifHaiazpl )KOHE oJlap 9pOip IHEpreTUKalbIK JieHreiae (kadarra) (2 - (2
-0+ 1)=2) 2 2-re geiin Oomagsl.

pP-3IEeKTpOHIAp SAAPOHBIH MaHBIHAA X, ) )KOHE Z oCbhTepl OOMbIMEH
MEPIICHAUKYJISP KO3Fanajbl )KOHE oJiap eKiHmIl KabarrtaH OGacrtam op Oip
KabarTa anrayfra aeuin 6onaael (2 - (2 -1 + 1) = 6).

d- J)KoHE f-PIEeKTPOHAAPBIH SIAPO MAHBIHIA KO3FAIBICHI KYpACITipeK
TpaeKToOpHus OOMIam Ky3€ere acapbl.
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d-snekTponaap ymiHmi Kadarrad Oacram op kabarra 10-ra geiiiH, an
f-anexTponaap TepTiHil KadbabTTan O6actan 14-ke neiin 6oa amaspbl.

XUMHUANBIK 3JIEMEHTTEP KOCBIIBIN KATKaH COHFBI 3JIEKTPOHHBIH
KaliChl DHEPTETUKAJIBIK JEHrelmere AeiiH Ko3FalyblHa Kapau s, p, d
KoHe f ameMeHTTepre epeKieneHe/.

Jlenreimenepaer: 6oc syelkanap 3JI€KTPOHIApMEH, aJJIbIMEH
OipeyaeH MaKCUMaJAbl Adpekeae ToJaabl, COChIH apThUIBIN KajlFaH
AJIEKTPOHJIAP PETIMEH KyITaca OacTaiasl.

JKanmel anranna, sHEpPreTUKAJBIK JICHIeiIep MEeH JeHreenepaiy
AJIEKTPOHMEH TOJIYbl TOMEHJIET1 TOPTINTE OClHEeNIeHyl MYMKIH:

Is>2s>2p>3s>3p>4s>3d>4p > 5s>4d > 5p> 6s>4f
>5d->6p~>T7s-> 5> 6d-> Tp.

S ~ Jep0ec memyre apHajJraH ecenTep MeH KATTBIFyJap

~

1.|DnexTpoHAbl KOHGUTYpAIUSICH TOMEHACTIACH JIEMEHTTEePIAIH dJe-
MEHTTEep KYHeCIH/Ier! OpHBIH aHbIKTAaHJAAP:

[He]2s?2p°; [Ne]3s?3p°.
2.|A.M.MennaeneeB anaplH ajga alWTKaH 3JIEeMEHTTEpAIH OipiHIH TOTBIK
kypambiaaa 30,5 % orteri 6omanbl. TOTHIK TY3€TiH AJIEMEHTTIH OK-
cUATEHY Jopexeci +4-ke TeH. OChl 2IEMEHTTIH CaJIbICTBIPMAJIbl aTOM-
JIBIK MacCachlH aHBIKTaHIAp.
3. EO3 KypaMabl TOTBIK TY3€TiH 2JI€MEHTTIH YIIKBIII CYTEKTiI KOocma-
CBIHBIH KypaMbiHaa 58,88 % cyreri Oosiaabl. DJIEMEHTTIH MEPUOITHIK
JKYHeneri OpHbIH aHBIKTaHAAP.
4.| Pertik Homipiepi 15, 33, 51 OonraH 37eMEHTTEP DIEKTPOHIAPBIHBIH
SHEPreTHKAIBIK KabaTTapaarbl OOiHICIH 6pHEKTEHIED.

5.| Cr** xonHe Br- mOHIApBIHBIH SJIEKTPOHIBI GOPMYyIAIapbliH Ka3bIHIAP.

XUMHUSJIBIK 0aliJIaHbIC TYpPJiepi: KOBaJeHTTi (MmoJirocci3
JK9HeE TOJIIOCTi), MOHABIK, MeTAJAbIK OailJIaHbICTAP

§ 2.

ATOM KYPBUIBICBIHBIH 3JICKTPOHIBIK TEOPHUICHI aTOMIAPAbIH MOJIEKY-
Janap KyHiHe JeHiH KOChlIa aJaThIHBIH, SSFHU XUMUSJIBIK OalIaHbICThIH
maiia 00Jry MeXaHu3M1 MEH TaOWFaThIH TYCIHIIPEIi.
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Xumuanvlk oaiiianvic — eKi Hemece 00an apmolK, Amomoapobly
o3apa acepi, MYHOA XUMUAJIbIK MYPAKMbl €Ki Hemece KOn amom-
OvIK Jcyuienep (M: monexkyna Hemece KpUcmaii) myblHOAuobl;

baiinanvicmoiyy 6a2vimol — MoneKy1anvly, KeHICMIKMIK CMpYK-
mypacuvl MeH RiWiHIH 0enzinendi;
Batinanvicmely nonwocminizi — 0aillanvic 0Ci AUHANACLIHOA

HCANBL IIEKMPOH HCYNMADPLIHOIH, ACUMMEMPUATIbL OPHAIACYbI-
MeH Denzineneoi,;

Bbaiinanvic ecenici — amomoapovl O0AUIAHBICMBIPLIN MYPAMBIH
I7IEKMPOH HCYRMAP CAHbIMEH AHBIKMAAAO0bl;

baininanvic y3uiH0b1261 — amom a0ponapvl apaKauiblKHIbl2bIHbLH
mene-meHOIK cazoaiivbl (HM-MeH o1uieHeOi);

baiinanvic 3nepzuscol — Oainanvicmol y3y yulih OpblHOA1AMbIH
Hcymoicka men (K/oc/monb-men onuieneoi). )

XUMUSIBIK 0alIaHBICTHIIBIKTHIH Maiga 00aybl — 9K30TCPMUSITBIK

yaepic, ol SHEepPTUSHBIH OOJiHIN MIBIFYbl apKbUIBI XYypenai, an Oaiina-
HBICTBIH Y31Iyl — HJIOTEPMUSIIBIK YIAEPIC, O] dHEPTUSHBIH KYTHUTYbI
aApKBUIBI XKYpPe/Ii.

Kosanenmmi, uonowvix, memanowlx, cymexkmik 0aiiaHbICTap XUMUSI-

JIBIK OaiIaHBICTAP/IBIH HET13T1 TUITEepi OOTabI.

(.

N\

~

Amomoapoviyy opmag; 31eKMpoH HcyOblHbIH KOMeEZIMEeH Mmy3i12eH
Oaiinanvic Kosanenmmi Oaiianvic Oen amanaowvl.

* XuMusanvlk nemMeHm amoMulHbIH OPMAK IJ1IeKMPOH MHCYOblH
03iHe Kapaii mapmy Kacuemi 3JieKmpmepicmik 0en amaniaowl:

a) nekmpmepicmizi 0ipoeil 0012an AMoOMoOapovly apacblHOaA2bl
Kosanenmmi 0Oaunamvic NOAOCCi3 Kosanenmmi Oainanvic oen
amanaovl (Opmax 21eKmpoH HCyobl KOpuii a0ponap apacvlHoa
CUMMEMPUATBL OPHANACAODL);

3) INeKmpmepicmiziniy, MIHI Ipmypai 00NAMbIH AMOMOAPObIH
apacvlHoazel KoeajleHmmi O0auiaHvlc NOAWCMI Ko8aneHmmi
Oaiinanvic oen amanaovl (Opmax INEKMPOH HCYyoOvl A0POaAPObIH
Oipine Kapaii bl2bICKAH 001a0b1). )

XKaii sarrap (H,, F,, Cl,, O,, N, cuaKTbUI1ap) NONIOCCI3, al KOl Kyp-

neni 3arrap (H,O, NH,, HF, SO,, C,H,OH cuskreliap) moarcTi KoBa-
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IeHTTI OalinmaHpicka me Oomanpl. KoBameHTTI OalyiaHBICTBHI 3aTTap
KaJbIITHl KaFaaiina kKartel (mapaduH, My3), cylbIK (cy, ciupT), ras
TOpi31ai (OTTEri, a30T, aMMHAaK) OOJYbl MYMKIH.

DneKTpTepicTiri Oip-OipiHEH MIYFBII €PEKIIEeICHETIH JIEMEHT aTOM-
JIapbIiHaH (HaFbl3 MeTaliap »KOHE Harbl3 OciiMeTaiiap) KOCHIIbIC Taiiaa
OonFraHa, OpTaK JJIEKTPOH XKYOBI AIEKTPTEPICTiri 6ackiM aTomaap
J)KaFrblHA Kapaul TONBIK bIFbICambl. HoTwkene moHmap (OH 3apsiaTh
KaTUOH OHE Tepic 3apsAATh aHUOH) TY3iJei.

MpIcasibl: HATPUK XJIOpJa >KaHFaHJIa OHBIH 3S-3JICKTPOHBI XJIOPIBIH
3p-21E€KTPOHBIMEH J>XYMTACHIN, OPTAK DJIEKTPOH KYObl XJOp aTOMBI
JKarblHA TOJBIK BIFbICAJIbI, HOTHXKEJE HATPUM KaTHOHBI Na' MEH XJIOp
annoHsl Cl— Ty3ineni.

(o Amomoapowviy 31eKmpoH KOCbln aiybl Hemece IIeKmpoH sncozan-)
myvlHaHn naioa 60.12aun 60IUWIeKmep UOHOAp 0en amanaobsl.
e Honoapoan my3inzcen KoOCbLIbICMAP UOHObL KOCbHLIbICHMAD O€n

amanaowl.
* Homnoap apaceinoazel 0aillaHvlc UOHOBIK OaillaHbic 0en ama-
\_ 1aowl. )

HNonapik OaityiaHbIC TTEH KOBAaJCHTTI OalJIaHBICTHIH apachiHAa IIYFBLIT
niexapa XOoK. MoHABIK OaiaHbICThI TOJIOCTI KOBAJCHTTI OaliIaHBICTHIH
JKOFaphl JOpekeci Jern Kadbuaay MyMKiH. bipak, koBajieHTT1 OaiiaHbic-
TaH albIPMAIIBIIBIFBI COJI, HOHABI OAMIaHBICTHIH OAFBITHl OOJTMAMIbI.

*  Odnexmponoap depy yoepici momwi2y 0en amanaobsl.
*  Dnexkmponoap Kocvln any yoepici momslKCbl30aHy 0en amaiaosl.

Mpicansl, Na men Cl opekerTeckeHie, HaTpUl aTOMBI JIEKTPOH Oe-
pill TOTBIFAABI )KOHE HATPUH KaTHMOHBI Ty3uieai: Na — é > Na', aim xyop
aTOMBI AJIEKTPOH KOCHIN ajaabl aa, XJop aHuoHbH Ty3eai: Cl + € > Cl.
I sxone II TomTarbl Heri3ri TommanapabiH MeTtaiaaapbl VII TonTelH Herisri
TOIIIaJapbIHAAFEl OeMeTalIapMeH HaFbI3 HOHIBI KOCBUIBICTAP TY3€1I1.

C- Honowlk Kocvinsicmap a0emme Kammal 3ammap 601a0wvl. )

2—Xumus, 9- ChIHBIII. 17



DIEeKTPTEPICTITI KOFAPHI AJIEMEHT aroMbIMeH ((Top, oTTeri, a3or)
OalJTaHBICKAH CYTEK aTOMBIHBIH 0acKa JIEKTPTEPICTIr KYIITI 2JIEMEHT
aTOMBIMEH TaFbl Oip OaiimaHbIc Ty3eTiH KaOinmeti Oap. MpIcalbl, Cy
MOJIEKYJIaChIH/Ia CYTEeTrl 3JEKTPTEPICTIr KYIITI OTTETIMEH IMOJIOCTI
KOBAJICHTTI OaWJaHBIC apKbIJIbl OaldaHBICKAH. BalWaaHBICTBHIPYIIBI
(opTak) PMEKTPOHABIK XYM OTTEri >KarblHAa Kapail BIFBICKAH XOHE
CyTeri OH, aj OTTeri Tepic 3apsaranrad. CyaplH Oip MOJIEKYJIACHIHIAFbI
OH 3apsITHl CyTeri 0acka cy MOJEKyJachlHAAFbl TEpic 3apsATaliFaH
oTTerire TapTbuianbl. Exi oTTeri aromaapsl apacblHAAFbl TY3y CBI3BIK
OOMBIMEH CyTeri apKbUIbl OailJlaHbIC TY3LIEI.

* Onexkmpmepic (beitmemann) amomoapoviyy cymezi amomoapol
apKbliibl, AHbBIZLIPAZBL, NPOMOH APKbLIbL OAIIAHBICYbl CYMEKMIK
oaiinanvic oen amanaowl.

Cy, cyibIK aMMHUaK, CYWBIK CYTeKT1 (TOPUI, KONITET€H OPTraHUKAIBIK
KOCBIJIBICTAp CYTEKTIK Oaiymanbicka ue. Meranmapra €H TOMEH
WOHJIaHy DJHEPTHUSACHl TOH JXKOHE oJiapaa OeJiceHAl JJIEKTpOoHAAp
MeJepi kKemn. MeTanablH KPUCTAJUT TOPHl KYPAMBIHIAFBl AJIEKTPOHIAD
OHa#l Y3ULIiM, OSJIEKTPOH Ta3bl XKOHE OH 3apsAATHl MeTalll UOHIApP
Ty3U1eAl. DAEKTPOHAAp OYKIJI KpUCTAI TOPhl OOMBIHIIIA OpTAK OOJBIM
ecenTelenl.

JJeMeHTTepAIH BAJEHTTIK MYMKIiHAIKTepi
JKOHE 0J1apAbIH TOTBIFY Jdpe:Keci

Bip smeMeHT aToMBI TeK KaTaH OENTIJIEHTeH caHJbl 0acKa 3JIEeMEHT
aToMJIapbIMEH KOCBLITYbl MYMKIH.

* Banenmmik — 0ip In1emenm amomvlHblH Kamay 0OenciieHzeH
canoazvl 6acKa r1eMeHm amomoapvln KOCbln aiy Kacuemi.

*  nemenmmin BaANeHMMIZI OCbl IJIEMEHM AMOMBIH 0OACKaA
IJIEMEHM AMOMbBIMEH OAlIAHBICIMBIPAMBIH HCATINBL IT1EKMPOH
HCYObl CAHBIMEH AHBLIKMALAObL.

BaneHTTikTiH HeJI, Tepic )oHE OH MoHjAepi OonMaiapl. BaaeHTTik
TYCIHITIH TE€K KOBAaJCHTTI1 OaljlaHbIC KOCTaJIapblHA KATHICTHI KOJIJJAHFaH
JYPBIC OOJIabI.
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Kazipri ke3me KochuIbICTapAarbl aTOMHBIH KYWiH CHUIATTay YIIiH
TOTBIFY JIOPEKEC1 JIeT aTajdaThlH YFBIM €HT131JITEH.

o Tomwvizy oOaperxnceci — amom uoH2a QUHAIAH (A2HU OpMAK
IJIEKMPOH HCYObl 2j1IeKmpmepicmici KON amom HcavlHa Kapail
bIZLICKAH) HCA20A0a MOJIEKY1A0azbl amomoa naioa 001amolH
wapmmeul 3apao0.

ToTBIFy operkeci opKalllaH Jla BaJCHTTIKKE CaH >KarblHaH TeH 0oja
oepmeiiai. KocwimpicTapaarbl opOip 2JI€MEHTTIH TOTBHIFY JOPEKECiH
aHBIKTay/la TOMEHJETIEPl eCTe caKTay KaXKeT:

(e bip mypoezi amomoapoan my3inzen MmonexKyniaiapoazol amom-)
0apoviy, momoli2y 0apesiceci Ho12e meH.

*  Cymexkmin memann 2uopuomepinoezi momoi2y oapexceci —I-ze,
032e 0apavlK Kocvlavicmapovinoa +1-2e memn.

e Ommezi Kon Kocwvlavicmapoa -2, (pmopmeH Kocovlivicbinoa +2,
nepokcuomepoe (E—O-O-E) -1 momuiey Oapercecine men
0onaowvl.

*  @mopoviy 6apablK KOCbLIbICMAPOa momuley 0aperceci -1-ce mew.

o Cinminik memanoapoviy momoiey 0aperceci 0apnvlK KOCbLIbIC-
mapwvinoa +1-ze mewn.

o Il monmuiy Heci32i MONUIANAPBIHOAZBL )JIeMEHMMEPOIH, MOMbIZY
0apesiceci OapIbIK KOCHLABICMAPbIHOA +2-2¢ meH,.

o JKau 3ammapoazel amomoapovlty momaul2y 0apexceci HoJlce meH,.

* bip KocwvLivicmagel 6apavlK iemenmmepoiyy momouiey 0apedice-
J1epiHiH anzedpanblK KOCbIHObICHL HOJ12e MEHOI2IH 0Ly yulin (con
KocbLpicmapoazoel momoiey 0aperceci 0e12ini aemenmmepoir
KOMe2ZIMEeH) COJl KOCbLIbICMAzbl 0ACKA IJ1IeMeHmmepOoiy;, momoizy
0apertcecin anvlKkmay Kaxcem.

*  Kon snemenmmepoin momui2y 0apericeci o3zepziui 601a0bol.

*  JnemenmmepoiH eH HCO2ap2bl MOMbIZY 0dperHceci OHbIH Nepuoo-
mMublIK Jcyiieoe OpHaAIaAcKan mon HOMIpiHe meH.

e bBeiumemanoapoviyy cymezimen KoCobliblCMApPblHOA MOmMuley 0pe-
ascenepi -4-men (IV monmoiy rnemenmmepi) -I1-ce oeutin (VII
monmuly 31emenmmepi) o32epedi. byn oeiimemann amomvinviy
cymezi amomoapvulHan KOCbln a1amvlH IJAEeKMPOHOAp CAHbIMEH

\_ AHBIKMAaiaowl. )
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OJIEKTPOJIUTTIK JUCCOLIUAIINUATIAHY
TEOPUACDHI

§ 3 ) DJIEKTPOJIUTTEP KIHE IJIEKTPOJUT eMecTep

MeTanmapablH 3JE€KTP TOTHIH OTKI3€TIH KacHUeTl 0ap €KEeHIH CEeHIEep
JKaKChl Oinmecinaep. ©3re 3aTTap Aa 3JeKTP TOTBIH ©TKize Me? ByHBI
Kajail anbikTayra 6omaapi? TemeHaeri ToxipuOeH1 ©TKI3Y apKbLIbl op
TYPJl 3aTTapAblH AJIEKTP TOTHIH OTKI3TIMITIK KaCUETl KOHIHIE Oimim
aJIaMBbI3.

l-cypeTrTe KepCeTIIreHiHAel eTim acmamn
KYpacThIpaMbI3. ACHANTBIH 3JEKTPOATAPBIH
KYpFaK ac TY3BIHBIH YyCTiHe KosiMmbI3. lllam
)KaHOaWabl. AcCHanTbhlH DJJICKTPOATAPBIH
TUCTHUIIBJICHICH CyFa OaTeIpaMbi3, OyHIa na
maM >kaHOanael. Jlemek, Kyprak ac Ty3bl MEH
JTUCTUIIBJACHTCH CY JJIEKTP TOTBIH OTKi30eii.

Enni ac Ty3mlH cyna epitin, epiTiHIire
acmanTbhlH JJEKTPOATApBIH Tyciperik. byHnaa
mam JkaHanbl. J[eMeK, ac TY3BIHBIH CYJIaFbl
epiTiHAICI PJEKTP TOTBIH oTKi3eni. OchIHIal
OJICT1 KOJIJIAHBIT, K€3 KEJITeH 3aTTBhIH DJICKTP
TOTBIH OTKI3ETIH XOHE OTKI30€WTIH KacHUEeTiH
TeKcepin Kkepyre 0onabl.

3aTTap B2JIEKTp TOTBIH OTKI3€TIH HeMece
OTKI30CHTIH KacHeTiHEe opal €Ki Tomka —
AJIEKTPOJUTTEPre XKoHE OCUIIICKTPOIUTTEPre
OosiHenl.

Epitinninepi Hemece CYWBUITBUIFAH KY- 1-cyper. 3ammap
WiHJIE DJIEKTP TOTBIH OTKI3ETIH 3aTTap epiminoinepinin
IneKmpoaummep A€N atanaabl. DJIEKTpo-  ¥IEKMP OMKIZCUUMICIH

JUTTEPAIH KaTapbiHa CyJa €pUTIH KBIIIKLUIAAP, AHBIKMAUMBsIN KypaJ.
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cCinmTiiep KoHe Ty3aap >karanabl. EpTiHainepi Hemece OalKbIMallapbl
PJIEKTP TOTBIH OTKI30CUTIH 3arTtap 2IJaeKmpoium emecmep
(6etirznekmponummep) Jien atanajibl.

BelirnexkTponurrepre mojarcci3 KOBAJEHTTI OalllaHBICTHI 3arTap,
COHJNlali-aK MeTaH, KOMIPKBIIIKBII ra3, HIEKep, CIHUPTTEP JKOHE
TUCTUIIBJCHTEH CY KaTalbl.

belirnekTponuTTrep TEK cyaa €piTiTeH/Ie HEMECE CYWBUITBHUIFAH
KYHiHJE FaHa 3JEKTP TOTBIH oTKizeni. Omap KpucTaml KyHiHIe dIEKTP
TOTBIH HaIllap OTKi3e/ll HeMece MYJIie ©TKI30ei Ii.

DIEKTPOJUTTIK AMCCONUANUAIAHY
TeopPUsIChI
HenikTeH 3JIeKTPOIIUT TEK Cyja epIiTiJITeHAe HEMece

CYWBUITBUIFAHIa FaHA DJICKTP TOTBIH ©TKi3emi?

HenikTeH 37€KTpONUTTEPAIH CyAarbl €piTiHIICI HeMece CYWBII-
TBIIFAHAAPBl DJEKTP TOTBIH OTKi3edi, al OyFaH KepiciHme Oeii-
AICKTPONUTTEPAIH Cymarbl epITIHALIEPl 2JIIEKTP TOTBIH ©TKI30eimi? by
CypakTapfFa TOJBIFBIPAK jkKayan Oepyre opeKeT jkacaHap.

DnexTponuTtTtep (Ty3aap, KBIIMIKBIIAAp XKOHE CIITLIEep) — cyda
epITINTeHie HEMece CYUBUIThUIFaHIa HOHAApFa OeiHedl:

KCl2 K+ Cl" memece NaOH & Na* + OH".

HNonnap — oH 3apsaTanraH (KaTHOHIAp) HEMece Tepic 3apsaTairaH
(annonnap) G6enmexrep. Omap Oip aToMHaH Hemece OipHelle aTOMHaH
TYpaThiH aroMaap ToOBl OOJyHI 1a BIKTUMaJ. bipak aromaap MEH MOHAAP
O0ip-OipiHEeH WIYFBUI epekuieseHeni. MoceneH, HaTpuih — KyHaiprim
KacHueTKe e OONFaHABIKTaH, KYIITI TOTHIKCHI3IAHABIPFHINI, aj XJI0p KYIITi
y OonFaHABIKTaH, TOTBIKTBIPFBINI OoJbln TaObu1anAbl. HaTpuil xoHe xijop
WOHJIapBIHAH TYPATHIH ac TY3bl CEHJIEPTe OTE KAKCHI TaHBIC (5-KecTe).

ATOM ME€H MOHHBIH 3JIEKTPOHABIK KYPBLIbICHI 5-kecme.
Harpuii atombl Hatpuii noHbI
Na’ 2) 8) 1) 1s? 2s? 2p® 3s! Na* 2) 8) 1s? 2s? 2p°
XJI0p aTOMBI XJI0p HOHBI
Cl 2) 8 7) 1s? 2s? 2p® 3s? 3p’ Cl- 2) 8) 8 1s?2s?2p°®3s? 3p®
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NouapiKk OalnaHBICTBI KOCBHIIBICTAPJBIH Cyla epireHae HOHIapFa
BIZIBIPAYBl duccoyuayusa nen arananbl. OHbI TOMEHIETINEH TYCIHAIpYTE
O0omanbl. Ac TY3bl KaTThl KYWJE dSJICKTP TOTBIH ©TKi30e#mi. An cyaa
epireHie MoHaapra biablpaiiibl. byHbIH ce6eOi:

1. Ac TY3BIHBIH KpHUCTaJIapbl — MOHIBI OalJIaHBICTAFBl KOCBUIBIC,
KPUCTAJIJT TOPABIH TYHIHAEPIHIAE HOoHAAp OoJanbl (2-cyper).

2. Al CyablH MOJIEKYJAchl TOJIOCTI KOBaJCHT OaMIaHBICTHI 3aT OOJI-
FaHJIBIKTaH, OHBIH KYPBUIBICHI 3-CypeTTe KOpCeTIIreH e 001aIbl.

3. Ac Ty3HBI cyna epitinresnae, 4-cyperre OeHHEIIeHTeH ChI30a HEeTi31HIe
JIMCCOIAAlIMsIaHa b,

JleMex, epiTiHaiAeri ac TY3BIHBIH KPUCTAIAPhl CYBIH MOJIOCTECHTCH
MOJIEKYJIaJapbIHbIH BIKIAJBIMEH epill, THAPATTaIFaH HOHIAP TY3E/Il.

Cyteri MeH MeTayiap dJIEKTPOH Oepin, ajl aMMHaK ©31HIH JKEKe KYIT
AJICKTPOHBI eceOiHe MPOTOH KOCHKII aJIbIll, KaTHOHAapFa akiHamaasl (HY,
Na*, Zn**, AI**, NH4+). KpIIKBIT KalIABIKTaphl MEH THIAPOKCHUJ TOTTaphl
aHUOHJAp KepiHiciHae Oomaapl. MoHmap »JeKTp ajlaHbIHIA S5-CcypeTTe
KOpCEeTUIreH e KO3FajbIicTa 00Iabl.

OH 3apsarairaH MOHJAP JJICKTP KO31HIH KaTOJbIHA Kapal KO3FajiaJbl
(conmpIkTaH ma 613 OH MOHIAPLI KATHOH ACIT aTaiiMbI3).

DIeKTpoUTTEp (TY3/Iap MCH CUITIIep) CYUBUITBUIFAHAa J1a HOHIapFa
aiiHamanel. byHbeiH ceb6ebi coi, 3aT CyWbUITBUIFaHaa OeJmeKTepAiH
TepOeIMeri KO3FaJbIChl KYIICHII, OJapAblH apachlHIaFrbl 0alIaHBICTBIIBIK
HaIllapJIai bl )KOHE JICKTPOJIMT MOH/IapFa OI-OHAM FaHa bIJIbIpaIl KETE/I].

Kplmkpinmap — KyHIITI TTOJIOCTEHTEH MOJEKyJajlap, ojap Ja cyaa
epireHjiec MoHJapra OejiHenl, Oipak OHBIH TY3/ap MEH CIATUIEPIIH cyda
epyiHeH maiifa 601FaH KyObUTbICTapAaH albIpMAaIIbUIBIFRI Oap.

KpIIKbUIIapAbIH MOJICKYJIaJIaphbl KYIITI MOJIOCTCHICH, OJap Jia cyaa

z:f.:' ’@

2-cypet. Ac my3vl KpUCIAIbIHbIY
KYPblIbIChl.

G
3-cyper. Cy
MoeKynacwt-

HbIH nOJIIOCH
KOpIHICI.
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4-cypet. Ac my3vinvly cyoa 5-cyper. Honoapowiy 31exkmp
epyi. nonocmepine Kapai K032auybl.

epireHae MoHAapra aifHanaabl, Oipak Ty37ap MEH CIATUIEpAiH cyaa epyi
Ke31HJe 00JaThiH KYOBUTBICTAH €PEKIICIICHII TYPaJb:

H +
| o2 .. — ..
H:Cl: + H:O:H —>:Cl: + |:HOH:|

XmopeyTek Cyjia epireHjie MOJIeKyIAChIHIaFbl CyTerl IEKTPOHBIH XJIOpAa
KaJIJIBIPHIN, 631 Cy MoJeKkynackiHa eTeal. Hotmxkene epiTinmgiae 1 anexTpoHs!
apTHIK XJOP MOHBI oHE | MPOTOH (CYTeri aTOMBIHBIH SIAPOCHI) KOCBHIIFaH

H;O" (ruxpokconuii) wonsl tysineni. emek, cyna HCI, HBr, H,S, HNO,,
H,SO, xone 6acka Kpimkblgap epirenge H.O* (ruapoxconuii) nonsl maiina
Oomaapbl:

H.O"& H" +H,0.

['uipoKCOHMI MOHBI CY MEH CYTeri HOHBIH TY3€/l.

Cennuep AOHOPIBIK-aKIENTOPIBIK OalIaHbIC TaKbIPHIOBIH YHPEHY
Oapeicbinga H,O-HBIH TOHOPJIBIK-aKIENTOPJIBIK OadgaHbICTaFbl 34T
eKEeHIT1H OuIin anraHchlHAap. KpIIKbIIIapAbIH AUCCOLMUALUIIAHY
TEHJIT1H KbICKaJIay KOPIHICTE Ka3y 9JeTKEe alHaJFaH:

HCl 2 H' +Cl; HNO, & H' +NOj; H,S0, 2 2H' + SO .

BAb »neMeHTTepi. DACKTPOIUT, OEUIIEKTPOIUT, 9p TYypJi
3aTTap OalKbIMaJapbIHBIH JJIEKTP TOTHIH OTKI3YlH CBIHAN KOpY.
DIEKTPONUTTIK TUCCOLHUAIUSAIAHY, IEKTPOIUTTIK AUCCONHUAIUSIAHY
TEOPUSICHI, KATUOH, aHUOH, WOH, MOHJBI KPUCTAJJI TOpJIap, TUAPOK-
COHMM.
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Cypakrap MeH TancbipMaJjap

1. BaCl,, ZnCl,, H,PO,, HPO,, KOH, Ca(OH),-nap cyna epitiarenmae
KaHIall MoHJAapFa bIJAbIpaii1b1?

2. | AMmonuit xmopua, Meic (I1) HUTPATHI, Kaaui THAPOKCUII )KOHE a30T
KBIIIKBIJTAPBIHBIH JUCCOLUAIMIIAHY Bl TEHICYJICPiH jKa3bIHaAp.

3.| KCl-neiH cyna epy yaepici men H,SO,-Tin cyna epy yaepici apa-
ChIHJIa KaHJal aiipipma 6ap?

4.| Kanuii aToMbl MEH KaJIMii MOHBIHBIH Oip-OipiHEH KaHai epeKImeiri
oap?

5.| Xnop aToMbl MEH MOJICKYJIAChl yJIbl. AJl XJIOp MOHBI HEJIKTCH YJIbI
emec?

6. 0,1 mons Al(CO,), Ty3sI cyna epitinai. byn epirinine neme anomu-
HHUU KOHE Hellle KYKIPT noHAapsl 6osaabi?

7. | Kanpait 3aTTap 371eKTPOJUTTED A aragaabl?

8. | BeiisnexTpoauTrep Aen KaHmai 3aTrapabl aiTanb?

9. | Toemenme KOpPCETINTEH 3aTTAPAbIH KalCHICHI DJIEKTP TOTBIH OTKi3e/Ii:
CHUPT, KYKIPT KBIIIKBUJIBI, KYMiC XJIOPpUAl, KYHAIpTill HATPHI,
CYHBIK OTTEri, HOATBIH CHUPTTEr1 epiTiHgICI?

10.| 98%-ABIK KYKIpT KBIIIKBUIBIHBIH 3JEKTP TOTBIH OTKIi3MiIITIriH
apTTHIPY YIIIH HE icTey Kepek?

11.| Merann kyiinaeri HaTpuiiAiH 5JEKTP TOIbIH OTKi3yiHiH ceOebi
Hene?

§ 4 ) KbIIKbLIA2PABIH, ClATiJIEp MeH TY31apAbIH

AUCCOUMANUSITIAHY bI
Kanmaii 3aTTap aucconuanusiiaHFaHga CyTeri HOHAAphI Ty3iaeai?

1. Kpimkplaaap. Cyna epuTin O0apiblK KBIIIKBIIAAP AUCCOIIHA-
nusiaHaapl. byHma cyTeri mMOHbl MEH KBIIKBII KaJAbIFBIHBIH HOHBI
TY31J1ei.

HBr & H' +Br, HNO, & H' +NO;.

Ken Heri3ail KpIIKBIIAAP CATBUIBI TYP/JIE AUCCOLHALIUSITIAHA B
Bipinmni 6ackpim: Exinmi 6ackpimi:

H,SO, & H'+HSO,, HSO, & H'+SO;.
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KpIKp1apaply JKalnbl KACUETTepl, SFHU OJapIbIH KBIIIKBIITHIM
noMre ue 0oiybl, HHIAMKATOpJApPAbIH TYCIH ©3TepTyl, HerizJiepmMeH
JKOHE HETi3/iK TOTBIKTApMEH peakIusifa Kipicyl oJapAblH THCCOIIHA-
IUSITTaHYbl HOTHUXKECIHJE CYTeTl MOHBIHBIH TY3UIyIMEH TYCIHAIpLIE].
CoraH opall KpIIIIKBUIIapFa TOMEH/IET1IeH curarrama oepiseni.

Juccoumanusiianrania KaTUOH PETIHIE TEK CyTerli MOHBIH >KOHE
KBIIIKBUT KaJIAbIFBIH TY3€TIH KYPAEl 3aTTap KbliiKblaoap JIeT ataabl.

2. Heriznep. Cyna epuTin OapiiblK HETri3ep AUCCOLMALUSIIAHFaHIa
METaJ KaTHOHBIHA (an aMMOHMHU ruapokcuai NH," moHbIHa) XKoHe
ruapokcua annonbina (OH ) srasIpaiiasr:

NaOH & Na' +OH, Ca(OH), & Ca*" +20H".

Cyna epuTiH HerizJepre ToH OapiblK OpTaK KacUEeTTep — WUHIU-
KaTop TYCIH €3repTyl, KBIIIKBIJIJapMeH, KBIIIKBIIAB TOTHIKTapMEH
)KOHE TY3JlapMEH pPEaKUUsAChl — OJIapAblH JUCCOLMAlMsAIaHybIHAH
tysinren OH woHDapsIHBIH ceOeOiHEH.

JluccoumanusianFadia aHuoH peTinae Tek ruapokcua nousl (OH )
MEH METaJjlJl KAaTUOHBIH TY3€TIH KYPJIeJl 3aTTap Heziz0ep Nen aTaiajbl.

3. Ty3aap. Ty3map aucconumanusiaHFaHAa METalll KaTUOHBIHA
(aMMOHUH Ty3AapblHAAFbl aMMOHUHN KaTHOHBI NHI) JKOHE KBIIIKBIJI
KaJIIBIFbl aHHUOHBIHA BIJIBIPANIbI:

NaNO, & Na'+ NO;, K SO, & 2K'+ SOZ,
AL(SO,), & 2A1% + 3502

AN KBIIIKBUITBIM TY37ap AUCCOMUAIUSIAHFaHAa KaTHUOH PETiHIE
MEeTaJlJl MOHBIMEH Oipre cyTeri MOHBI J1a Ty3Ieni:

NaHSO, & Na'+ HSO;,  HSO, @H'+ SO

Ty3nap nucconuanusiIaHFaHIa Ty3Jdapfa apHajfaH OpTaK HOH
ty3inmeiiai. Coran opail Ty3gap YIIIH OpTaK KacHETTEp J€ JKOK.
JlucconuanusiaaHnral Ke3JAe METall KaTHOHBI MEH KBIIIKBLII KaJIAbIFbI
QHUOHBIH (KBIIIKBIJITBIM TY3/Jap/la CyTeri KaTHOHBI /1a) TY3€TiH Kypel
3arTap my3oap NICI aTajaajbl.

Bb s1emenTTEpi. DIESKTPOIUTTIK ITUCCONHUANMUSIIAHY TEOPHUICHI
TYPFBICBIHAH KBIIKBLIIAP, CUIBTIIIEP, TY3/1ap. BacKBIIITEI TUCCOIIHAITUS.
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Cypakrap MeH TancsipMaJjgap

1. | TuapoKCOHUIT MOHBI JEreH HEe KoHEe OJ1 Kajai Tysineni? Byn nonga
XUMUSIIBIK OalJIaHBICTBIH KaH1ail Typi 6ap?

2.| Oprodocdar KbBIMKBIIBIHBIH CATHIJIBl JUCCOMUANMIAIAHY TEHAEYIH
JKa3bIHIAP.

3. | KeIIKbIIQapably Kajlnbl KacueTTepi Oipaeil eKeHiH 3IeKTPOJIUTTIK
JNHUCCOLHALMSIIAHY TEOPUSICHI TYPFBICBIHAH TYCIHIIpiHIED.

4. | DIEKTPONUTTIK JUCCOMHUAIUSIIAHY TCOPHUACH TYPFBICBIHAH HETi31ep
MEH Ty3/lapFfa cunarrama OepiHaep.

§5 ) KymTi skoHe aJ1ci3 3j1eKTpoIuTTEep.
JAuccounanusiiany adpexeci

KapOoHaT KBIIIKBIIBI HETIKTEH 9JICI3 3JIEKTPOIUT OOJBIN caHaIa bl?

Juccoyuayusnanean Monexynanap CAHbIHbIY epiceH 3am MOJeK)ld-
JIAPLIHBIY ANRAWKbBL CAHbIHA KAMBIHACHL INEKMPOIUMMIiY OUCCOUUAUUA-
aany 0apexceci Oen amanaobsl HcaHe o/ 0. — (anvgha) apnimen bencineneoi.

Hucconuanusnany gopexeci 0-men 1-re geiiHri OipiaikTepMeH
Hemece 0-gen 100 %-ra geiiari OlpaikKTepMeH OeiiHEeIeHEe T].

Erep nuccomumanusinany mgopexeci 0,5 6omnca, onaa opOip exi Molie-
KyJaHbIH Olpeyl noHaapra biasiparad 6onanel. Erep a = 1 6osca, onna
OapabIK MOJEKyJanap MOHAApFa bIAbIparaH Oonanbl. Jucconmnamusiiany
nopexeci maibgapmen (%) Oeiinenenren ke3ne 100 MosekylaHBIH
85-1 nonpapra sigpIparaH Ooiica, a = 85 % pgen kepcerineni.Jlucco-
HHMalMsIaHy JOpEeKeci epireH 3JEeKTPOJIUT MeH epiTylIiHIH TaOuFaTbiHa,
epiTiHAIHIH KaHBIFybIHA JKOHE OpPTAHBIH TeMIIepaTypachlHa Toyeln-
ni 6onanpl. COHIBIKTAH Ja TUCCOIHAIMSIAHYABIH JOPEXKeCi, KaHBIFYbI
KOHE TeMmmeparypackl Oipre kepcetiieni. Meicansr: 0,05 M-ni cynsdar
(KYKipT) KBIIIKBUIBIHBIH 18 °C-meri auccouuanusijiaHy JIdpexkeci
58 %-ra TeH.

* Muccouyuayuanany oapesrceci caivblCmvlpmaivl mypoe Hco2apul
Oonzan Inekmpoaummep Kywimi neKmpoaummep 0en amasaobsl.
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Onap ke3 KeNTreH KaHBIFyAarbl epiTIHALIEpAE iC KY31HAe HOHAApFa
TOJIBIFBIMEH OHUCCONMANMsiaananbl. Ty3napaslH OacbhlM KOTIIITI
(NaCl, KNO,, Ba(NO,),, FeSO,), keimkpuiaap (HCIO,, HNO,, H SO,
HCI, HBr, HI) xone cintinep (NaOH, KOH, Ca(OH),, Ba(OH),) kymri
SIIEKTPONUTTEP OOJBIN caHaIa bl

Jucconmanusanany Aopekeci CYWBUITBIJIFAH epiTIHALIEpae e
IIaFbIH MOHTE He€ OOJIFaH AJCKTPOIUTTED 2/1Ci3 INeKmpoaummep Jen
aTaJiajibl.

Bapnbik opraHuka’iibiK )koHe KeiOip OelopraHuKablK KbIIIKbLIAAD
(H,SO,, HCIO, H,S, HNO,, H,CO,, H,SiO,, HCIO, xone 1.6.),
aMMOHUH TUAPOKCUII, METalAapAblH €pPIMEUTIH THUAPOKCUATEPI KOIHE
Cy 9JICi3 AIIEKTPOJIMTTEP KaTaphiHa KaTaabl (6-KecTe).

6-xecme
KpImkein Sope n MoH1 SO
H.EO,.,, E(OH),,0, JIapJIbIH TaOWUFaThI

Cynbdar H,SO, S(OH),0, 2 Kymuri
Cynbdar H,SO, S(OH),0 1 Oucis
Hwutpar HNO, N(OH)O, 2 Kymri
Hurpur HNO, N(OH)O 1 onci3
KapGonar H,CO, C(OH),0 1 Oucis
Oprodocdar H.PO, P(OH),0 1 Oncis
Tunoxaopu HCIO CI(OH) 0 oIci3
Xiopun HCIO, CI(OH)O 1 OJICI3
Xopar HCIO, CI(OH)O, 2 Kymurri
Iepxopar HCIO, CI(OH)O, 3 Kyurri

OtTeri Kochin anathlH KblKbiAapasH E(OH) O xanmer Gopmy-
Jlackl HETI31HJE OJapJbIH KYIIiH aHbIKTayFa Ooyiafpl. n < 2 QoJFaHIa
— KBIIIKBLI 9JICI3, N > 2 OoNFaHAa — KBIIIKBII KYIITI OOJBIN caHalagbl.
OH Tom KypambiHa €HOEreH OTTErl aTOMIAPbIHBIH CaHbIHA OalIaHBICTHI
TYPAETi KbIIIKBIIIAPABIH KYIIl 6-KecTeie KeNTipiiareH.

DNEeKTPOJUTTEPAIH KYIUIIH 3JIEKTPOIUTTIH JAUCCOLUMUAIUSIAHY Jdpe-
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YKECIHEe Kapall CajJbICThIpy TeK Oipleil KaHBIKNaJbl epiTiHainepae FaHa
MaHBI3/IBI, a1 0acka karaannapaa Oyn omic Komanibsl emec. COHIOBIKTaH
OJICI3 DJEKTPOJUTTEPIH KYIIIH CAJBICTHIPY YIIIH JTUCCOIHAIUSIAHY
KOHCTAHTaChl MalaadaHbUIaAbl. OJICI3 JIEKTPOIUTTEP CYIbI epITIHAIIEpAE
iImiHapa auccolManusiaanaabl. EpiTiHAiIE o/ICi3 3JEKTPOIUTTEPAIH
MOJICKYJIaJlapbl MEH HWOHJApbl OPTAChIH/IA TETNe-TeHIIK KaJIbIIITacalbl.
Mgicansr: CH,COOH & H' + CH,COO".

Temne-requik ke3igmeri H+ xoue CH3COO_ HMOHJ1ap KaHbIKIIaJIapbl
KOOEUTIHMICIHIH CIPKE KBIIIKBIIBl KaHBIKIIAChIHA KAaThIHACHI — CIPKE

KBIIKBUIBIHBIH JUCCOIMAIINSIIIAaHY KOHCTAHTACKl OOJIBIT TaObLIAIbI.

B [H*][CH,CO0O™]
%~ [CH,COOH]
byn xepne: K — nucconmanusiiany KOHCTaHTAcCHI,
[H] — cyTeri noHgaphIHBIH MOJIBJIK KaHBIKIIACHI,
[CH3COO‘] — aleTaT MOHJAAPBIHBIH MOJIB/IIK KaHBIKITACHI,
[CH3COOH] — CipKe KBIIIKBIJIBI MOJICKYJIaJIapbIHBIH KaHBIKITACHI.
DNEeKTPOJUTTIH AUCCOMUAIUSIIAHY KOHCTAHTACHI JICKTPOJIUT IICH
epiTylIiHIH TaOWFaTbIHA KOHE TeMIIeparypara Toyelai, KaHbIKIIara Toy-
enai emec. O KOCBUIBICTAP JIMCCOIMUAIIMSCHIHBIH MOJIIIEPIIiK CUITaTTa-
Machl OOJIBITI caHanaAbl. Jucconmnanusuiany KOHCTAHTAChl KAHIIAJIBIKTHI
YJIIKeH 00JIca, AJICKTPOJIUT COHIAIBIKTHI KYIITI JUCCOIUAIIMSIIAaHAbI.

3

Cypakrap MeH TancbipMaJjap

1.| Ducconmanusinany aspexeci gered He?

2.| DIEeKTPOJUTTEPAIH JUCCOIHALMATIAHY JIdpeXkKeci Here OaiIaHbICThI?
3.| DuekTponuTTEPAIH €piTiHAIAE AHCCONMANMAIaHY NOPEKECIH Kanal
apTThIpyFa Oomaabi?

4.| Osici3 3IEKTPONUTTEPAIH epiTiH/ile JUCCOIUAIUAIAHY JTOPEKECIH
KaJlali apTTeIpyFa Oomagbr?

5.| JAucconumanusiiany KOHCTAHTachl HeHi Ginaipeni?
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§6 ) Hon anmacy peaknusijiapbl

EpiTiHail opTacelH aHBIKTAY YIIIH KaHIal WHIAWKATOpJAp Maii1anaHbiianas?
Nnpukatop nereH He?

DAEKTPONUTTEPAIH E€pITIHAIIEPIHAE XKYPETIH XUMHUSAIBIK peak-
nUsIap 3JIEKTPOJUT 3aTTHIH JAUCCOUUANMIIIAHYBIHAH TY31J€TIH HUOH-
napAblH KaTBICYBIMEH JKy3ere acajabl. MoHmap apacelHIa Xype-
TIH XUMUSJIBIK peakmusIJapAblH TeHACYJEPiH KYpPYy KE3iHIe KYIITI
SJIEKTPOJIUT 3aTThl TUCCONHAIMIIAHFAaH KYHWIH/AE, all dJICi3 AIEKTPO-
JUTTEPIIH, CyJda €piMEeUTIH MmeTriHAl TyHOalapablH, ra3 KyHiHIE
OTiN, peakIusi OPTAChIHAH IIBIFBIN KETETIH 3aTTapIbIH MOJEKYJIAIbIK
dbopMynanapsiH )Ka3aMbl3.

DIEKTPONUTTEPAIH €piTiHAIIEepi apachlHAAa KY3e€re acaTbhlH
peakuusiapabl TOMEHACT1AeH TonTapra 0ein KapacThIpaMbl3.

1. BeiitapanTanasipy (HeiiTpajaay) peakuusijiapbl. Cenaep epi-
TIHJ1 OpTachblHA COWKEC MHIUKATOP TYCIHIH ©3TepreHiH OljeciHaep

(6-cyper).

CinTi.
Jlakmyc
KOCBIJIFaH.

HucTunpaeHreH

KBIIIKBUL Cy HeMmece Ty3

N Jakmyc = Tyci Kox epitinHzici.
KOCBUJIFaH. I} Jlaxmyc
\ TYCi KBI3BLI ! KOCBLJIFAH.

Tyci kyarin

—

6-cypet. Epiminoinix opmaza Kapaii uHOUKAmMopiap myciHiy e3eepyi.

JlJakMyC KOCBIJIFAaH KBIIIKBIJI (KBI3BIJI TYCTEri) epiTiHAICiHE
JKalbIMEH FaHa CUJITI ePITIHAICIH TaMbI3CaK, OHBIH TYCl ©3repin, KYJriH
penre eteni. bynsrH ce6ebi — epitinaiHiH OeliTapan (HeWTpad) opTara
OTKEHITIH/IE:

HCl1 + KOH = KCl + H,0.

TeHaIKTIH MOHIBIK KOPIHICI:
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H*+ ClI"+ K'+ OH =K'+ ClI'+ H 0.

TeHTiKTIH KBICKA MOHJIBIK KOPIHICI:

H*+OH = H,0.

Hemek, OeliTapanTaHy peaKIUsCHIHBIH MOH1 KBIIIKBUIABI OPTaHBIH
O0epymi H" monnaps! ciarini opranblH Oepymi OH™ wuonpapeiMeH
KOCBIJIBII, CY TY3YiHEH TYpaJibl.

2. Tyn0a Ty3inm Ky3ere acaTtblH peakuusijaap. Peakuus enimue-
piHiH Oipi cyma epiMelTiH 3aT OoJsica, OyJI peakIusi COHbIHA JCHiH XKY-
penai. Mbicansl,

BaCl, + Na, SO, = 2NaCl + BaSO .

Bbyn peakumsna tysinren Gapuii cynbdar cyaa epiMmeiai, HoHIapra
bIIbIpAMaM IbI.

TenneyniH MOHIBIK TINTiHI:

Ba** + 2CIl" + 2Na" + SO’ = 2Na' + 2CI" + BaSO |.

DIEeKTPONUTTEPIH AUCCONHALMSIIAHYBIHAH TY311reH Oapuil xoHe
cynbdaT nonaapel e3apa oOipirim, tynba (BaCO,) Tyseni.

TenaikTiH KbICKa HOHIBIK KOpiHici: Ba*" + SOi’ = BaSO4l.

Ba(NO,), xone K SO, epiTinainepi opTachblHIarbl XUMHUSIIBIK PEaK-
Hsl TeHACY1H ka3biHaap. Kpicka HOHMBIK TEHACYTE Ha3ap ayaapblHAap.

3. T'a3 TypiHjaeri 3aTThIH TY3iJlyiMeH KYypeTiH peakuusjap.
DIEKTPONUT epiTiHAINIepl apachlHIa JXY3€re acaTblH PEaKIHs
eHIMIepiHiH Oipl Ta3 OOJIFaHIa Ja XUMUSIIBIK pEaKIlus COHbIHA JCHIH
Kypeni. Mpicambl,

Na,S + 2HCl = 2NaCl + H, ST-
PeakuusiHbIH MOHJIBIK KY1:

2Na’ +S* + 2H* + 2Cl" = 2Na’ + 2CI + H_ST-

KpIcka HOHIBIK KYHi: S+ 2H' = HZST-

Hemek, Oyn peakuusHblH MoHI H' men S*> umOHIapbhIHBIH e3apa
KOCBIJIBII, CyJla €piIMEHUTIH ra3 Ty3iflyiMeH cumartaiansl (7-KecTe).

AMMOHHMN XJIOpHUJ €PITIHAICI MEH aJlylibl HATPUM epiTiHIici apa-
ChIHIAFbl XUMHUSJIBIK PEaKIUSHBIH MOJICKYJIAJbIK, HOHIBIK XOHE KbICKa
HWOHIBIK TeHJACYNEPiH xKa3blHAap. KbIcka HOHABIK TEHICY/1 KOFaphIIarbl
peaKIHUSHBIH KbICKA MOHIBIK TSHCYIMEH CaJIBICTBIPBIHAAD.
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HonaapabiH 63iHe TOH KacueTTepi

7-kecme

.. . PeakTus
EpiTinaigeri .
- KYPaMBIHIaFbI BakputanatelH yaepic
HOH
H+ WNunukatop Tyci e3repeni
OH - WunukaTtop Tyci e3repeni
Na* - YKanbpIHABI capbl TYCKE OOSHIbI
K* - YKansHABI KYATIH TYCKE OOSIBI
Ca*" CO? AK TyHOA
Ba*" SO:- AK TyHOA
NH; OH- OTkip micTi ra3. AMMHaK Hici
Cu? OH~- Kok tyH6a
Zn*" OH Ax tynOa. OH™ mon OonraHma epuii
Fe OH- AIIBIK KachLI T¥H623. YakpIT 6Te KOHBIP TYCKE
aliHamaabl
Fe3* OH- Kownsip TycTi TyHOA
A" OH~ Ax Tyn6a. OH™ kem OonraHza epin KeTexdl
Cl- Ag* Ax-ke0ik TyHOa, YaKbIT 6TKEH CalbIH Kapas bl
Br- Ag’ AWIBIK cap¥blll TYCTi TyHOa
I Ag’ Capsl TyHOa
SO H* Ortxip micti SO, Genineni
co> o I36ecTi cyabt NainaH ABIPaThIH CO, rasml
oeminemi
SO Ba?* AK TyHOa
PO; Ag* Capsl TyHOa
S Pb** PbS-kapa tyH6a
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BJb snementTepi. MoHmapablH ©31HIIK KaCHETTEPi, IESKTPOIUT
epiTiHIIJIep apachlHIA XYPETIH peaklusiapAblH COHbIHA JeHiH
OapaThIH KaFganiaapshl.

CypakTap MeH TancbipMajap

1. | BelitapanTany peakuusaapbIHbIH COHbIHA JI€HiH OapybIHBIH ceOeOi Hene?
2. | Tyuba Ty3isyiMeH *)ypeTiH peakuusaapra Mbeicai KeaTipigaep. Peakmus
TEHJIeyJIEPiH MOJIEKYJNalblK, HOHABIK *OHE KbICKa MOHJIBIK KOpiHiCTEP
OOMBIHIIIA YKa3BIHAAP.

3. | DIEeKTPOAUTTIK epiTiHAigep apachIHAaFbl PEAKIIUAIAPABIH COHBIHA JIEHiH
Oapy cebenTepiniH 0ipi — peakuus eHiMaepi apacelHaH OipeyiHiH ra3
TYpiHzAeri 3aT 6onybl. Peakuust eHimMiepiHiH Oipi ra3 00JaThIH 3aT aliMacy
peaxkuusiIapbiHa MbIcai KeaTipinaep. Peakuus TeHaeynepiH ska3plHaap..

4.| ToMeHAETT XUMUSIIBIK PEeaKIHUsIaAPAbIH MOJIEKYJIANbIK, HOHJBIK KOHE
KbICKa MOHJIBIK TEHJIeyJIepiH ka3blHaap. PeakuusimapablH COHBIHA
nerin Oapy cebemnTepiH TyCiHAIpiHASD.

A) Pb(NO,), + NaCl —

B) Na,CO, + H,SO, —

D) KOH + HNO, —

E) CuSO, + NaOH —

F) KCl + AgNO, —

§7 ) Ty3napablH TUAPOIN3i

Tysnap cyna epireHne XUMHSJIBIK peakiusiap xype me?

Ta3za cy eTe-meTe 9JICi3 JIEKTPOJUT OOJBIN caHaladbl, OHbIH JUC-
coumamusiaany gapexeci oo =10° ten 6onansl. Jlemek, cy eTe a3 Oosca
Jla MOHJApFa bIAbIPAIbI: HzO = H" + OH". Taza cynaret H" xone OH™
WOHIApbIHBIH KaHbIKIIackl Oip-6ipine TeH: [H'] = [OH]. Kypambinga
teHaen menmepae H' sxone OH wmonpaper 6ap epitinai O6ediTaparm opTta
6onanel. Kypameinga H" mongapel apThlK €piTiHAI — KBIIIKBIIAbI, all
OH™ wmoHpgapsl apTHIK €pITIHI CIITLII OpTa OOJIBITT TaOBIIaIHI.

KeitOip Ty3napabiH cyarbl €piTIHALIEP] UHAUKATOPIAPABIH TYCIH
e3repreni. Jlemek, oHIa XUMHUSIIBIK PeakIlus Ky3ere ackas (8-kecte).
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8-xecme
Keii0ip Ty3aapabIH cyaarbl epiTiHAICIHIH HHAMKATOpJIapFa

KATBIHACHI
Ty3napabig Ty3 epiTiHAiNEepiHIH HHAUKATOPIIApFa dcepi
epitinainepi denondraneitn MeTHUI KBI3FBIIIBI
Kanuit HUTpaThI Tyccis Koro capsr

AmromuHAI Tvecis C
HUTPATHI Y ¥P
Hatrpuii .

KapGOHATHI Kerepeni Capsl

Cennep “HonH ammacy peakmnusiaapbl’ TaKbIpbIOBIHAH JJEKTPO-
JUT epiTIHALIEPl apacblHaFbl peaKIUsaIapIblH COHbIHA JAeiiH Oapyhl-
HBIH ce0ebi — epiTiHAiIAeTl MOHIapABIH e3apa Oipirim auccoiua-
IUsITaHOANWTHIH 3aTTap TY3YiHAC €KCHAITIH OLIiN aJiABIHAAp.

Enpgi 8-xectemeri e3repictepaiH cebenmTepiH KapacCTBIPHII IIbI-
FalbIK.

1. Kanuit HUTpaAT TY3BIHBIH CyJaFrbl €PITIHAICI WHAUKATOPJIAPIBIH
TYCIH @3repTHenmi:

KNO, + H O & K' + NO; + H,O,
(H,O & H' + OH)).

K" monsl cyabiH a3 nma OoJjica AUcCCONMAlMAIaHybIHAH TY31JIFT€H
OH wnonsimMen KOH-tb1 Ty3eai. KOH — xymTi 31eKTpPOIUT, O MOH-
Jlapfa TOJBIFBIMEH bIbIPailAbl: KOHZ2K+0OH. NO; HWOHBIHBIH H*
MoHBIMEH Oipiryiden Tysiaren HNO, Te KymTi 31eKTpoauT 60J-
FaHJBIKTAH, OJI Jla MOHJAApFa BIAbIpAIl KeTE/l: HNO3;> H" + NO,".

Jlemek, Kywimi Hnez2i3 Oen Kyuimi KblUIKblA0apOaH my3ijiceH
my30apovly epiTiHALIEp] OeiTapan opta O6onanel. SrHu OyHIal Ty3map
ruaponusaeHoeial. “I'uopoaus” cesi rpexTiH “cudpo” — cy, “auzuc” —
BIJIbIPATaMbIH JIET€H CO3JCPIHEH TYybIHaFaH.

2. ATIOMHHUN HUTpATHl — 9JICi3 HETi3 O€H KYMITI KBIIIKBIJIIaH
TY31ITreH Ty3. byHaal Ty3aap ruapoiusiacHei. AJTIOMUHUN HUTPATHI
TY3BIHBIH THIAPOJU3ICHTECHIH WHAUKATOPIAp TYCiHIH ©3TrepreH/IiriHeH
Ounyre 6onansr:  AI(NO,), + H O;

AI** + 3NO; + H,O(H"+ OH") & AIOH>" + 3NO; + H".
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CynblH auccounanusianyblHaH Ty3urin sxkatkad OH™ mongapser Al**
WOHBIHA KOCBUIBIMN, AUCconHanusiaanOanTeiH HoH — AIOH?"-T1 Ty3eni.
bynbiH HOTHXKEciHAEe epiTiHaineri H® nonmapsl apThIK OOJIBITT Kalajbl.
Epitinpine H" nongapeiablH apThIK 00Jybl OpTaHbl KBIIIKBUIABI €Till
kosimel. byt ynepicte AIP* morsr AIOH?" monsiHa Kockumaasl, an AIOH?
woHbl Tarel 6ip OH  wonbH Kockinm anbin, Al(OH); woHbIHA aliHa-
nmanel. YIEpICTIH OfaH aphl KaJFaChI, AI(OH)3-Ti Ty30eyiHne ceben
— epiTiHAiAe KXKHHAJIBIN Oapa kxarkaH H™ moHmapwl CcyablH auccoliua-
UHSITIAHYBIH TOKTATHITT KOSIBI:

AP*— Al(OH)** — AI(OH); — AI(OH),.

Yaepicti coHbIHA JeiiH amapy yuriH H+ HOHZApBhIH KOUBIIT OTHIPY
KepeK. ©OJICi3 Heri3 OSH KYIITI KBIIIKBUIIaH TY3JITeH TY3AapblH CyIaFbl
epITIHIICI KBIIIKBUIABI OpTa 00JIa bl

3. Harpuit xapOoHaTbl — Kywimi Heci3 0eHn 271Ci3 KblUKbLI0AH
my3ineen my3. byHnaii Ty30apablH CyJibl EpITIHAIIEPIHAC 1€ XUMHUSIIBIK
yAaepicTep >Kypim >kaTtanabl. 8-KEeCTEIEH KOpiHINM TyYpFaHBIHIAH,
WHIUKATOPJIAp TYCIHIH ©3repyiHEH OpTaHBIH CIATIII €KeHIITiH OineMis.
Ky1rri Heri3 OeH o71Ci3 KBIIIKBUIAAH TY31ITeH Ty3/1ap Cy1a epiTUIreHIe:

Na,CO, +H,0,
2Na"+CO? +H O(H" +OH )& 2Na" +HCO; +OH".

OJIC13 KbIIIKBUIABIH @aHUOHBI CYJIbIH JUCCOLMALMIaHybIHAH TY31LJITeH
H* MoHBIH KOCBII ajIbIl, JUCCONMALUAIaHOAUTHIH HCO3* HWOHBIH TY3€/l.
HCO, nonsl ke3exti H" nonbin kocwin anbin, H,CO, -Ti Ty3yi Kepek.
bipak Oyn ynepic xkysere acnaias (H,CO, — H,O + CO,). Bynbin
ceb6ebi cou, epitigaiaeri OH™ noHmapsl CyabIH K€3€KTI MOJIEKYIaChIHBIH
IUCcCcolManusgaHyblHa X0J1 Oepmelai. ['maponus yaepiciH COHbIHA
JNEeW1H KaJXFacThIpy YIIiH epiTiHaigeri 6acel apTeik OH™ wnoHaapwiH
JKOUBIT OTBIPY KEPEK.

KymTi Heriz OeH oJci3 KBIIIKBIJIJAaH TY31JITeH Ty3aap cyaa
epITUIreH/Ie, epiTIHAl CUITLI opTa GOJaabl.

4. Onci3 Hez2i3 0eH 271Ci3 KblUMKbII0AH my3i12eH my30ap TOJIbIK
THJAPOJIU3ICHIM, 9JICI3 HEeT13 OCH 9JICi3 KBIIKBII TY3E1Ii:

ALS, + 6H,0 — 2A1(OH),| + 3H,ST.

Epitiaai oprackl Ty3UIreH Heriz O€H KBIIIKBUIABIH CaJbICTHIPMaJTbI

KyllimMeH Oenriineneni. Jlemek, Ty31IreH Heri3 KywTipek Oojica — 9ici3

34



CIJITL1, KBIMIKBIJI KYHITIpeK Oojica — 9JICi3 KBIIIKBUIABI OOJlaabl. A
TY317TreH Heri3 OeH KBIIIKBUIIBIH KymTepi TeH OoaraHaa, epiTiHAl
opTackl OeriTapamn 6oasbl.

Ty3nap MeH CcyAblH apacblHJa XY3€re acaTblH peakuusiap —
THAPOJIU3 PEaKIUSIAPHI.

Ty3aeIH nuccomuanusiIaHyblHAH TY31JIT€H MOHAAPIBIH CyMEH e3apa
OPEKETTECYIHEH OJICi3 JJICKTPOJNUTTIH maiga OOJybl cuopoiu3 nen
arajaajbl.

Ty3mapablH THAPOIN31, OJapAblH TaOWFaThIHA KaparaHIa, €piTiH-
JIH1H KaHBIFYbl MEH TeMIlepaTypachiHa OaMJIaHBICTBhl €KEHIIrH O1JIimn
anapiK. Jlemek, oici3 KBIIKBII MEH QJICi3 HETI3AeH TY3UIreH Ty3aap
TOJIBIFBIMEH THIAPOJINU3TE YIIbIPAN/IbI.

TemmepaTypa KeTepiareHae Ty3AapAblH TUIAPOIHU3IACHY1 apTaibl,
OUTKEH1 TeMIIepaTypaHblH KOTEPLITY1 CyJbIH JUCCOIHAIUSIICH — H,O P
& H'" + OH™ tenairin oHra Kapai pUDKBITanbl. Kelige Ty3aapabiy
KaJIBIIITHI JKaFaiia >KypMEUTIH THIAPOJIMU3ICHY CaThLIapbl KOFapPhI
TeMnepaTrypana xysere acaabl. Mpicanbl, FeCl, Ty3bl ym carbiga
ruaponusaeHesni. KaapInTel xaraaiga oCblHAY TY3 THIPOJIM3iIHIH TEK

OipiHIII caThICHI FaHa >Ky3ere acaibl:
FeCl, + HOH & HCI + Fe(OH)CL,.

bipak epiTiHai KallHATBIJICAa, OHBIH EKIHIII CAaTBICHI Jla JKY3ere
acajbl:
Fe(OH)CL, + H,O 2 HC1 + Fe(OH),CL.
KpI31pIpy Of1aH aphl KajaFacThIpblca, YIIIHII CAaTBICHI Jla KY3€re

acapl:
Fe(OH),Cl + H,0 @ HCI + Fe(OH),|.

EpiTinginep cyWbUITBIIFaHIa TUAPOJHU3ACHY JOpeXKecl apTajbl.
Byner SbCl, Ty3bIHBIH IMAPOIN3] MBICAJIBIHAH KOPYTe OOIaIbL:
SbCl, + 2H,0 & Sb(OH),CI + 2HCL.

Erep ocer Ty3 epiTiHaiciHe KOCBIMINIA Cy KOCCaK, TeHe-TeHIIK OHFa
KbUDKMABL 1a, TyHOa Typinae Sb(OH),Cl (memece SbOCI — anTumMonu
XJIOpH ) TY31JIEIl.

Jlemek, epiTiHainepaeri TUAPOIU3ACHY YAepiciH OasymaTy YIIiH
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ojlapAbl TOMEH TeMmIeparypaja >XKoHe KaHBIKKaH KYWIHIE cakTray
Kepek. bynaH ThIC KYWITI KBIIIKBI MEH 9JICI3 HETI3JA€H TY3UITEeH TY3
epiTIHIIIepiHAe KBIIMIKBUIIB OPTAaHBl KaMTaMachl3 €Ty JKOHE oJICi3
KBIIIKBLJI MEH KYIITI HETI3IeH TY3UITeH Ty3 €pIiTIHAJIEpIHAe CUITLII
OpTaHBI CaKTam TYPY YIIIH TY3apIblH THAPOIHU3ICHY1 )KOHIHIE KaXKETTI
outiMre ve 60JyIbIH MaHBI3BI 30D.

B/Jb saementrepi. beiitapan opra, KpIMIKBUIIBI OpTa, CUITLIL OpTa,
KYWITI HEri3 O€H KYIITI KbIIIKBUIAAH TY3UJIT€H TY3AapAblH THIPOIU31,
TUAPOJTU3, JJICI3 KBIIIKBUIIBI )KOHE QJICI3 CUITLII OpTa.

1.
2.

3.

Cypakrap MeH TancbipMaJjap

Kannait Ty3map ruaponusaeHemi?
Ty3mapasiH TUAPOIU3CHYIH XUMHUSJBIK YJepic Jgen atayra Oomia ma?
Henixren?
TeMeHnmeri Ty3aapAblH THAPOJHU3CHY YACPICIHIH TEeHICYIEpPiH
’)Ka3blHAAp JKOHE TY3UJIT€H epiTiH/1 OPTAaChlH aHBIKTaHAAp:

ZnCl,, K,SO,, Na=SO,.
Ky#niprim natpuiiain 200 r 10 %-aeix epitingici 11,2 1 CO,—ni
ciHipinm anabl. ByHBIH HOTHIKECIHAE KaHIal Ty3 (Hele rpamm) Ty3i-
neni? Epitinai opracel KaHmai 6omanasi?
Na,SiO, xone FeSO, Ty3napel rupoONIU3I€HCE, €PITIHIAI OPTACHI
KaHail oomaabr?

Y.iri ecenrep, MbIcajiiap MeH KATThIFyJIap

P> l-ecen. bapwuii xmopuarin 104 r 5 %-abIK epiTiHaici MEH HATpHi

cynbparteig 71 T 10 %-nbIK epiTiHIici apanacThIpbLIAB. ByHBIH
HOTHKECIHE Helle TpamMM Oapuil cynbdaTt TyHOackl Ty3ineni?

> IMemyi. 1. AnapiMeH epiTinaigeri 6apuii XJOPUIIHIH Maccachl MEH

3aT MeJIIepiH TabambI3:
m(BaCl,)) = 104 - 0,05 = 5,21,

m(BaCl,) 5,2
= ML) _ 22 _ 0,025 mors.
M(BaCl,) 208 MOJb
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2. CopaH coH epiTiHAIAET1 HATPUH Cyab(PaTTBIH Maccachl MEH 3aT
MeJIepiH TabaMbI3:

m(Na,SO,)=71- 0,1 =71,

_ m(Na,S0,) 71
- M(Na,<SO,) 142

= 0,05 MOJIb.

3. An enni BaCl, men Na,SO, —Tin epiTinaizepi apachiHaa ) ype-
TiH pPEaKIHUSIHBIH TCHICYIH Ka3bIll, €CENTeyJiepai OodaH opi Kal-
FACTBIPAMBI3:

BaCl, + Na SO, = BaSO,] + 2NaCl.
208t 142 r 233 r 117 r

1 mone 1 monw 1 monw 2 monw

Peakxnms TeHneyiHne colikec 1 mMonp Oapuit xjgopua neH | Moip HaT-

puii cynedat peakuusra kipicin, 1 mons Oapuii cyabdart TyHOACH

Ty31Jeni.

Mpeican peTiHae OepisireH 3aTTapAblH MOJBAIK KaThIHACTaphl TOMEH-

nerigei: 0,025 mons BaCl,, 0,05 mons Na,SO,. lemek, HaTpui

cyabdarTein 0,025 mouni peakmusira Karsicansl ma, 0,025 momni ap-

TBUIBIN Kananael. An peaknus Hatmxkecinae 0,025 mons BaSO, Tyn-

Oacel maliga Oojamsbl.

m(BaSO,) = 233 - 0,025 = 5,825 g.

Kayaowr: 5,825 T TynOa Ty3inemdi.

P 2-ecem. 7-kecrtere 3ep canbll KapaHaap. EpiTiHAiI KypaMbIHIAFbI

WOHIIBl aHBIKTAy YIIIH KaXeTTI PEaKTHBTI MalgaiaHBIN, XKY3ere

acaThlH YACPICTIH XUMUSIBIK TEHACYIH MOJIEKYJIalbIK, TOJBIK JKOHE

KbICKA MOHJIBIK KOpiHic OoiibiHIIA ka3biHAap. Mbicanbsl: Cu™ HOHBIH

aitpippin any ymid OH™ wmonsl Kaxker ekeH. COHBIH HOTHIXKECIHE

Cu(OH), xex TynOa mrereui.

Cu(NO,), + 2KOH = Cu(OH)zl + 2KNO,,
Cu** + 2NO,; + 2K" + 20H = Cu(OH)zl + 2K" + 2NO,,
Cu** + 20H = Cu(OH)2l.
Cenpnep Ae epikTi TOPT MOHIBI albIPYy YIIIH Ka)KETTiI pEeaKTUBTI TaH-
JlaHJap JKOHE JKy3ere acaTblH XUMHUSJIBIK YAEPICTIH TEeHAEYyJIepiH

Ka3bIHIap.
P 3-ecen. Temip (III) xmopuai epiTiHxiciHe Kanuii KapOOHAT €piTiH-
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nicin ocepuectipy apkbiiabsl TeMmip (III) kapbonaTtweiH anyra
6onmaiinel. Hemikten? Heriznenren kayamn OepiHaep.

P> lllemyi. 1) Temip (II1) xmopumi — onci3 Heris 6eH KYIITi KbIII-
KBUJIJIaH TY3LJITEH TY3.

FeCl, 2 Fe* + 3CI-.

2) Kanuit kapOoHaT — KYILITI HETi3 O€H 9JICi3 KBIIIKBIJIIaH TY3JITeH TY3:
K,CO,2 2K + CO; .

3) Fe,(CO,), — — onci3 Heri3 6€H 9JICi3 KBIUKBUIAAH Ty311reH Ty3. byn

TY3JIBIH CyJIaFbl €piTiHAICI TOJBIFBIMEH TuUapoausacHeni. [lemek,
epitinaine Fe (CO,), mynne Gonmaiibl.

Fe,(CO,), + 3H,0 = 2Fe(OH), + 3CO,1.
4) 2FeCl, + 3K,CO, + H,0 = 2Fe(OH),l + 3CO, 1+ 6KCI;
2Fe* + 6CI + 6K* + 3CO> + 6H,0 = 2Fe(OH), + 3CO,1 + 6CI + 6K

2Fe’* + 3CO> = 2Fe(OH),l + 3CO, 1.

P> 4-ecen. 10,6 %-apik 50 T HaTpUil KapOoOHAT epiTiHiCiHEe apTHIK
MeJlmepae adlloMUHUN cylbdaT epiTinaici KyWsiasl. JXXysere ackan
yaepicti TyciHaipigaep. byaan kanpmail ra3z O0eJiiHIN MIBIFAaTBIHBIH
AN TBIHIAD JKOHE TY31JITeH Ta3JblH KaJIbINThI KaFaal arbl KOJEMiH
ecenTeHIep.

P> Illemyi. 1) 10,6 %-npik 50 © HaTpHii KapOoHAT epiTiHmiciHeri Taza
Ty3nbiH (Na,CO,) maccacein Taby Kepek.
m(Na,CO,) = 50 - 0,106 = 5,3 r.

2) JKyzere ackaH XUMHSJIBIK YASPICTIH peaKklus TeHICYI:

53r X
3Na,CO, + AL(SO,), + 3H,0 = 2AI(OH), + 3CO, + 3Na,SO0,.
318 r 67,2 2
5,3 X 5,3:67,2
—= ;o x= ——=1,12 1.
318 67,2 318

Kayaowi: 1,12 1 CO, Tysineni.

Peaknus yumiH ajJblHFaH Ty3Jap apacblHJa )XYPETIH HOH ajiMacy
peakuMsIapblH CUIIATTAY:
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a) Na,CO, —OyJ1 Ty3 KYIITi Heri3 O€H 9JICi3 KbIMIKBLUIAAH TY31JITEH:
NaOH — Na,CO, < H,CO,.
QJICI3 HETI3 KYIITI €Ki HeT13/1 KBIIIKbBII
Na,CO, Ty3bl €piTiHAICIH/IE HATPUH KaTHOHBI MEH KapOOHAT aHHOHBI
Oonaabl:

Na,CO, 2 2Na* + CO;’.

Epitriaaige cy na 6ap. Cy — eTe 9JCi3 3IEeKTPOIHUT:

o (H,0) = 107,
H,O0 2 H" + OH".
9) Al(SO,), — Oyn Ty3 oici3 Heri3 0eH KyWITI KBINIKBIJIIaH
TY31JITeH:
Al(OH), — AlL(SO,), < H,SO,,
QIICi3 Heris KYIITI €Ki HeTi31i
KBIIKbLI

AL(SO,), 2 2AP* + 35S0, .

Epitiagigeri cy a3 OonrambsiMeH, H" xome OH wonmapweiHa
JUCCOIMalUsITIaHFaH.

0) HaTpuii kapOoHAT TY3BIHBIH CPITIHIICIHE ATOMUHUN cynabdar
TY3bIHBIH €pITIHAICI KYHBIIFaHJa, )KOFapblJarbl HOHJAp apachlHa
XUMUSIIBIK YAEPIC KY3€re acajbl:

6Na* + 3COY + 2AI* + 380, + 3H,0[H* + OH] =
= 2AI(OH),l + 3CO,1T + 6Na* + 35S0, .

JleMek, MOH almacy peaKIHUICBIHBIH HOTHXKECIHIE aJTIOMUHUUN

TUAPOKCUJ TyHOAchl )oHe KapOoHAT aHTUAPHUA (KOMIp KBIIIKBIN)
rassl Ty3iieni.

© A ' Jepbec memyre apHajFaH ecentep MeH KaTThIFyJap

1. Temip (III) xmopuai, MbBIpbIlI Cylb(aTbl, KYHAIpTrilml HaTpUi,
oprodocdaT KeIIKBIIIAPBIHBIH CyIaFbl €pITIHAICIHIAEC KaHIal UOHIAp
6onanbi?

2. Cyreri XJIOpHIAiIHIH OPTAaHUKAJBIK €PITKIINITEPAET] ePITIHIAICI JIEKTP
TOTBIH ©TKI30€l/1i )KOHE MBIPBIIIKA dcep eTneiai. byn KyOblnbicTapas
Kajau Tycinmipyre 0oiaabi?
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3. | Kaprannmut munepansiabie (KCl1-MgCL,-6H,0O) cynsl epiTinaicinme
KaHJail monaap 6omamsi?
4.| 1 monp anOMUHUU Cydab(aThl epiTIITEeH]E HElle JaHa aJllOMUHUN
HWOHBI )KOHE Hellle JTaHa cyab(ar HOHIAPHI TY31JIemi?
5. | TeMeHngeri XUMUSAABIK pPeaKUUsJIapIAbIH MOJEKYJIAJbIK, HOHABIK KOHE
KbICKa MOHJBIK TeHJCYJEPiH Ka3bIHIAAP:

CuCl, + NaOH =

H.PO, + Ca(OH), =

AI(NO,), + KOH =

AgNO, + AICIL, =
6. | ToMeHaeri KbICKa MOHIBI TCHIIKIICH OPHEKTEJTeH YAEePIiCTi Kajauniia
Ky3ere acelpyFra 6osanpi?

Cu* + 20H = Cu(OH),.

@ TakbIpbinTap 00HBIHIIA TECT CYPAKTAPBI

1. Temengeri epiTiHAljiep apacblHaH KYLITI 3JEKTPOIUTTEPIl Kop-
ceTiHaep.
A) 100 %-aeik H,SO,;
©) HuTpaT KbIIBIKBIIBIHBIH €PITIHAICT
B) WonTeiH cymaFsl epiTiHmici;
B) KaHTTBIH Cyaarsl epiTiHOICI.

2. TemeHne KepceTiireH KaWchl 3aTTapAblH CyAarbl €piTiHaiiepi
SIIEKTPOJIUTTEP OOJBIN TaOBIIAIBI?

I-KCl;  2-AI(NO,); 3-BaSO,; 4-AgCl; 5-CaCly;
6-3Tun cnupTi; 7- KapOOHAT aHTUAPH (KOMip KBIIIKEII Ta3); 8-ac TY3bIHBIH €piTiHICI.
A l,2,3; B)4,5,7,8; C)3,4,6, 7, D) 1,2,5,8.
3. H,SO, epiringicine OGapuii ruipokcuai epiTiHici 6asy TaMIUbLIATHII

KyWblnapl. Ty3iJred epiTiHAIHIH 3JEKTP OTKI3TIIMTIrT Kajlaid

e3repeni?
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A) epiTiHIiHIH PIEKTP OTKI3TIIITITi apTaibl;

O) epITIHAIHIH 3JSKTP OTKI3TIMTITI 0asy TOMEHEI, HeJire TeH 00Jaibl,

COCBIH KalTajaH j>kaijaan KeTepije OacTaiIbl;

B) epiTiHAiHIH 3JEKTP OTKI3TIMITITI apTaabl )KOHE aKbIp COHBIHIA KYPT

TOMEHIEHII;

B) epitinaiHiH TYCl €3repil, dJIEKTPOIUT O0IMal Kajaalbl.

4.

0,1 mone FeCl, cyna tonwix epitingi. Epitingigeri Temip xoHe
XJIOpUA MOHAAPBIHBIH CaHBbIH aHBbIKTaHAap.

A) 6,02-10% ta Fe** va 1,806:10% ta Cl;

B) 0,602 -10* ta Fe** va 1,806:10* ta Cl;

C) 6,02 :10* ta Fe** va 6,02:10* ta Cl;

D) 1000000 ta Fe** va 3000000 ta CI-.

. TGMCH[[CFi XUMUAIIBIK p€aKOUuAJIapAblH KaﬁCBICBI COHBIHA I[eﬁiH

Kypeai?
A) BaCl, + K,SO, = B) KCI + HNO, =
C) CaCO, + HNO, = D) A, C xarpaiinapza.

. Cynarsl epiTiHAIC] JIEKTP TOTBIH KAaKChl OTKI3€TIH XKOHE JIJAKMYC II€H

(dbenondTaneiHHIH TYCTEpiH ©3rePTHEUTIH 3aTThl aHBIKTAHIAP.
A) Okcunrep; O) Currinep; Bb) Tysmap; B) Ksmmukeurgap.
TemeHnpaeri Ty3AapAbIH KaCBICHI TUAPOJIU3TE YIITBIpa Ib1?

A) NaCl; B) BasO,; C) CuSO,; D) KNO,.

. Kypambinga K™ nongapsiabiH Mediepi Oipaeit 6oyaTeiH epiTiHAiIepai

MaWbIHIQy YIIIH KaJduid XJOPHI KOHE Kanuid cyiabdar Ty3gapblHAH
KaHIlla MOJIb-JIEH ally Kepek?

A) Eki Ty3nan na Gipaeit memnepe;

B) Kamuii xnopunren 1 moinb, K SO, —Ten 2 mMoiib;

C) KCl —nan 2 mons, K,SO, —ten 1 mosb;

D) KCl-nan 2 mons, K,SO, —Ten 3 moib.
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BEMMETAJIJIAP. KOMIPTEK TOBbBI

§8 KeMipTek TOOBIHAAFBI 3JIEMEHTTEPAIH KAJMbI
CHUIIATTAMACHI

KemipTek TOOBIHIAFRI ATIEMEHTTEP/IIH KaHJal opTaK Kacuerrepi oap?

@ )

*  Komipmex moovina C, Si, Ge, Sn, Pb snemenmmepi kipeoi.
*  Komipmex moowvt sn1emenmmepi p-3jiemMeHmmepze Hcamaool.
*  Banenwmmizi Il sicone I'V-xe memn.
* Kozapbor momuirzy dapesceci +4. CO,, SiQO,,.
e Tomenzi momuwizy oapesxnceci —4. CH,, Mg_Si.
*  Komipmek moovl Inemenmmepi amomoapvlHbly CbIPMKbL J1€K-
g mMpOHOBIK Kabambl s°p’ Kepinicinde 6o1aool. )
KemipTek TOOBI 31eMEeHTTEpP1 MEPUOATHIK XYWEHIH TOPTIHIII TOII-
macelHAa (p-2JIEMEHTTEp) OpHAIACKAH JKOHE CHIPTKBI dHEPTETHKAIBIK
NeHTeHiHae TOepT dBIEKTpoHBl Oap. Omap NEepUOATHIK Xylene
SIIEKTPOHIApPABl OHAaW OEpeTiH >XOHE KOCHIN ajaThlH JJIEMEHTTEpP
apaceiHia opHanackaH. CyTekneH KocbuibicTapbiHaa [V BaaeHTTUIIKTI
(CH, — meran, SiH, — cunan) xepcereni. OTTEriMeH KOCBUIBICTapbIHIA
(CO,, H,CO,, Si0,, H,Si0,) oFapbl TOTBIFy Adpekeci +4-Ke TeH.
KeMipTek TOOBIHIAFBl dJIE€MEHTTEpP (HETi3iHEH, KOMIpPTEK JKOHE
KPEMHHUAIH) CYTEKTI KOCBIJIBICTAPHl DAJIEMEHTTEPiHIH J>XaKbIH
AIEKTPTEPICTIK MOHJAEpiHE He OONFaHIBIKTaH KBIIIKBIIIBIK KaCUETTI
Jie, HeT13/A1K KAaCHEeTTl /e KOPCETNEeUTIHIAITT KOMIPTEK-CYyTeK, KPEeMHUI-
CyTeKk OalillaHBICTApBIHBIH a3 MOJIOCTEHYIMEH, METaH XOHE CHUJIaH
MOJIEKYJIaJapbIHBIH MOJIFOCCI3AITIMEH TYCIHIIpUICAL.
9-xectene KOMIpTeK TOOBIHAAFHI dIIEMEHTTEPAIH KeiOip KacuerTepi
OepiyireH.
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9-xecme
KeMipTek TOOBI 371eMeHTTEePiHIH epeKuIeaiKTepi

XuMus- P.e’l“'TiK Canplc- ATom ONEKTPOHIBIK
DileMeHT ek |HOMIPI JKOHE| THIPMABL | o rpverr | xomduryparmsics:
TaHGACHL SIAPO 3JIEKTP
P am
3apsbI TepicTiri
Kemiprex C 6 (+6) 2,55 0,077 (He)2s2p?
Kpemumiit Si 14 (+14) 1,9 0,134 (Ne)3s?3p?
I'epmanuii Ge 32 (+32) 2,01 0,139 (Ar)3d'°4s*4p?
Kanaiisl Sn 50 (+50) 1,96 0,158 (Kr)4d'°5s%5p?
Kopracbia Pb 82 (+82) 2,33 0,175 (Xe)4f'*5d'%6s%6p?

KemipTreriHiH mepuoATHIK Kyleaeri OpHbl, aTOMABIK KYPbLIbICHI

(e Komipmezi — mipi maouzammeuiyy Hezisi. )
* Komipmezi mabduzamma maza Kyiioe JcoHe Kapoonam
Munepanoapvl mypinoe Kezoeceoi.
* Anma3z scone 2pagpum — KOMIpmMeiHIH a110MPONUATLBIK MYP
o032epicmepi.
e Kapoun — KomipmeziHiH MCACAHOBL QIOMPORUAIBIK MYP
\_ o32epici. )
C 6 +6 -6 1s? 2s? 2p? -
KeMmipTeri mnepuoAThIK >XYHEHIH YHIIIHIII NEePUOIBIHBIH

TopTiHIII TOOB Oac TommiackiHAa O-peTTIK HOMIPMEH OpHAaJIaCKaH.
CanpicThipMalibl aToMAbIK Maccachl 12,011 -re TeH. CoIpTKbI KabaThIHAA
TOPT DNIEKTPOH OOJIAdbI.

[TepuonTteik xylene KeMipTeri 3JeKTPOHAbl OHall OepeTiH »KoHe
3JIEKTPOHAAPAbl OHAW KOCHIN aJlaThIH 2JIEMEHTTEP/iH apacblHAa OpHa-
nackan. Cyrekri KocwuabicTapeinga (CH,) xemipTeri TopT BaJaeHTTIKTI
kopcereni. Toreiry mopexeci +2 xone +4 (CO xone CO,).
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C (+6) 2; 4 1s?2s?2p?
Anmas I'padur AMIBLTYBI
t, °C p, T/em? t,°C p, T/em?
3550 | 3513 | 3300 2.6 Excenzen e

Cona N212CO3 MarHe3uT MgCO3
Honomut MgCO, CaCO,
CaCO,, BaCO,, FeCO,
Anma3z, rpaduT, KeMmip, OpraHUKaIbIK

3arTap
CoO, CO,,
Aram = C — Cl_|4’ C,H,,
CS,, (CN),,
CaC,
KonmaHbluTybl: Suv gazi

’Kacannpr anmas amyaa
AJNICOpOCHT peTiHe
MeTwt CIUPTIH anyaa
CaC, anyna
DIeKTpOo JaibIHIAy 1A

Kewmipreri Taburarta 60C KYyHiH/IE )KOHE KOCBIIBICTAp KYpaMbIHIa
Keszaeceni. MuHepanimapAablH KYpaMblHa, HET131HEH, KapOOHAT KBIIIKBLI
TY3/1apbl KYHiHAE Ke3aeceni, Mbicanbl, Kanbuui (9krac) CaCO, xone
JTOJIOMUT CaCO3 - MgCO3 KapOoHaT KbIKBUI Ty3eni. Kemipreri ayana —
KOMip KbIIKbLI ra3 (kapoonar anruapun) — CO, (xemipreri (IV) oxcnm)
KyHinae kesneceni. Kemipreri — Tipi Taburar, eCIMIIK KOHE >KaHyapiap
JIYHUECIH, COHJIali-aK KeMip, MyHai, TOpdTHIH HET131H KYpauIbl.

KemipTteri 6oc kyHiHae rpaduT >kxoHE ajaMma3 TYpPiHIE Ke3JeCei.
Omap — aToMbI KpUCTAJIJI TOPJIBI KAaTTHI 3arTap. Kpucramn TopiaapblHBIH
KYPBUTBICBIMEH KoHE (DU3UKAJBIK KACUETTEPIMEH epeKIIeICHEI].

AJama3z — taOuraTTarbl €H KaTThl 3aT. Ta3za aiama3s Tycci3, MeJaip,
coynenepal IaFbIIBICTHIPY KAaCHETl KYIITI JXKOHE KBUITBHIPAYBIK
KPHUCTAIN KYPBUIBICTBI. AJMa3zna KeMipTeri aroMaaphbl apachblHIAFbI
OalimaHbIic Oipaeld XKoHE aTOMBI TOPT Oacka aTomMaapMeH TeTpa’sap
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ymrtapblHa OafFbITTajlfaH KOBAJCHTTI
Oaltnmanbic Ty3eal. AnMa3 >KbIIYIbI
JKaKChl ©TKi3e/l, OipaK 3JIEKTpP TOTHIH
Iepaik eTkizoeuai. AnMas3abiH 1pi,
MOJIIip KpHUCTalaapbl KaTa ©HJIEIIN,
KpIMOaT rayhaprac (OpuiuimnaHT) Kaca-
nanel. TeXHUKaNBIK ajMa3 »acaHJIbl
)KOJIMeH anbiHanabl. OnaH TeXHHU-
Kaja abpa3uBT1 Kypajijaap, LIBIHBI Ke-
Cy, MeTaJl )XoHe 0acKa KaTThl MaTepHu-
angapabl ©HJIey KypaJgapbl xKacaiabl.
I'padputr — MeTanablH KBUITHIPHI
0ap, ’KyMcak, Kapa TYCTi, KpUCTaJJI
3aT. I'padurre kemipTeri aroMmaapsl Ka-
Oar-xkabar opnanacanbel. bip kalar xa-
3BIKTBIFBIHA OpHAJlaCKaH KeMIpTeri
aToOMJapbl apacblHIaFbl OalilaHBICTaH,
KabaTTapapalblK KeMipTeri OaiiaHbIChI
oJIci3ziey OOJIFaHABIKTAH, KATThI JICHETE
yiikenrenae rpadut yritineai. OHBI
KYpFaK Maiijay MaTepHajbl peTiHIe,
AIIEKTPOATApP, KapbhlHAAIITAp acayjaa
KOJIJaHaabl. AFain KeMipi, KOKC, KaHy-
ap keMipi rpaduTTiH eTe ycaK KpHc-
TaJljapbliHaH Kypanaasl (9-cyper).
Kap0un — xkeMipTeTiHIH KaCaHIbI
JKOJIMEH allblHFaH aJITOTPONUSIBIK
TYp e3repici, OHJa aTtomMaap Chi-

3BIKTHl KYpbUIbIcTIeH OalinanbickaH. KapOuHHIH ekl Typi Oap: moauuH
KYpblIMachlH/Aa KOMIpTETl aToMJapbl japa *oHe yII OaliaHbIic ai-
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7-cypem. Anmazovik
INEKMPOHOBIK, KYPbLIIbICHL.

8-cypem. Anmasz oypeot.
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9-cypem. I'pagpummin
INEKMPOHOBIK, KYPbLIBICHL.

macein Gainanpickan 6onanel:—C=C-C=C-C=C-C=C—(-C=C-) ;

MOJIMEH KYPBUIBICHIHAA KOMIPTETi aToMAaphl KOC OaillaHBIC apKbIIbl
Oarnanpicanpl:=C=C=C=C=C=C=C=C=(=C=C=) ; xapOuHHIH
TBIFBI3ABIFBI MEH KATTBUIBIFBI TpaUTTEH JXOFapbl, aliMa3JiKiHEH
ToMeH Oonanel. KapOWH — XUMUSIIBIK UHEPTTI, Kapa YHTaK, >KapThlIai

OTKI3TIMITIK KacueTi 0ap 3ar.

dyagepeH — kKoeMipTeriHiH 80-KbpLIIapAblH COHBIHIA AalIbIJI-
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10- cypem. Anmas, cpacpum sxcone gynnepen rnemenmmepiniy,
KpucmanowlK KypuliblCol.

FaH aJIJTOTPOMHUSIBIK TYp e3repici, on 80-HeH acTtaM KeMmipTeri
atomMJapbiHbIH 20 anaThIOYpHIIITAaH XKoHE 12 OecOypmIlITaH KypblUIFaH
uKocaenp mimiHiEAe Oomansl. On Ta3 CHIKTHI KOMIPTETIHIH KaT-
TBI KYWT€ OTyiHIE a3 MeJjuepae Ty3iieni. Aya KypaMblHAaFbl KOMIip-
KBIIIIKBUI Ta3blH (POTOCUHTE3 YHAEpiCiHAE O©CIMIIKTEp CIHIPIN aJiaabl.
BbyHnaa opraHukanblk 3aTTap Ty3UIeal KOHE OTTeri OeJIiHIN IIbIFajbl.
OciMIiIKTep KYpaMbIHIAFbl KOMIpPTErl j>kKaHyapJiap ar3acblHa ©Tel.
Tackemip, MyHal, TaOUFHU Tazgap ©CIMAIKTEP/IIH KOHE KaHyapaapablH
KaJIAbIKTapblHAaH Taiiga OonraH. KeMmipreri eciMIikTep MEH XKaHyap-
JapAblH TBHIHBIC alyblHaH, TacKeMip, MyHal, TaOWfu rasnapiblH
KaHyBIHAH, jXaHapTaylapAblH aTKblJIayblHAaH, MHHEpalIapIblH
YrulyiHeH KeMIpKBIIIKBLI T'a3 peTiHjae arMocdepara MIbIFabl.

Tay >KBIHBICTApBIHBIH YTiJyiHEH ayaJaFbl KOMIPKBIIIKBII Ta3bl
oJapfa KOCBUIBII, TaFbl Ja MuUHepan Ty3eai. Kemipreri aromaapsl
TaOuraTTa OpKairaH Oip 3aTTaH 0acka 3aTKa ©Till TypaJbl.

BJIb snemMenTTepi: KOoMipTeri TOObI 3JIEMEHTTEPIHBIH BAJIEHTTITI,
KOH(PUTYpanUsAChl, dJIEKTPOHIBIK, TEPUOATHIK XYyHeaeri OpHbI, aToOM-
JBIK KYPBLUIBICHI, aliMa3, rpaduT, KapOuH, KOMIPTETiHIH TaOUFU KOCHI-
JIBICTAphl, BAJICHTTIT1, TOTBIFY J9pexkeci.

Cypakrap MeH TancbipMaJjap

1. | Kemipreri TonmacsHAAFBl 3JIEMEHTTEPAIH CYTEKTi yIImna KOChI-
JBICTAPBIHIAFBl BAJICHTTITI MEH TOTBIFY JOpEeKeci KaHaai?

2. | KeMipreri TommachiHIaFbl 2JIEMEHTTEPIIH KOFAPBl TOTBIKTAPBIHBIH
(dbopmymaceIH xkas.
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3. | Kemipreri TonmacslHAaFbl 3JIEMEHTTEPAIH OipiHiH YIINA CYTEKTI
KOCBUIBICBIHBIH THIFBI3ABIFBI TSIMUMEH CaJIBICTBIPFaHda 8 -I'e TCH.
OcBbl KOCBUIBICTHIH (D)OPMYJIACHIH aHBIKTA.

4. | Kemipreri Taburarra Kangai Kyhae Kke3uemi?

5. | KemipTerinin Kaumail aJsIoOTPONMUSIBIK TYp €3repicTepin 6iieciy?

6. | Anmasaei, rpaduTTiH, KapOMHHIH KaHaal KacueTTepin Oineciy?

7. | I'padurTi TemipMeH OalaKbITKaHIa He maiijga 00Jaabl?

8. | Anmas Gen rpadurt Gip-GipiHeH HeciMeH epekieseHe/i?

§9 ) Kemiprerinin ¢pu3nkaabIK KoOHe XUMHMAJIBIK KacueTTepi

KemMipreriHig ©31He TOH KaHAall MaHBI3bl KACHETTEPiH OlJICCiH?

Taourarra Tapaaysl. Kemipreri — Tipi ar3aHbIH HETI3T1 KypaM-
IBIK Oemiri. MyHaii, Taburu ra3, Topd, Kemip, )KaHATHIH CIIAHEI] CUSKTHI
naimanel Kaz0anap — KOMIPTETiHIH OPTYpIi KOCBUIBICTaphbl. Tackemip
— KOMIpTeKKe eH Oail Taburu maiganel Kazda. XKep mapeiHaa eH Ken
taparan okrac CaCO, xone gosomur CaCO, MgCO, Te KoMipTeriHin
TaOUFU KOCHUIBICTAPHI.

Kewmiprerinin xkep xabarsiamarbl Mediepi 0,023 %-nw1 Kypalasl.
XKep armocdepacbiaga KOMIPKBIIIKEIT Ta3 JAa Ke3/eCel, 6CIMIIKTePaiH
YKaChUT JKalbIparbliHAa (POTOCHHTE3ICIII, OPTYPJIl KOMIPTEKTEPre aKbl-
panasl.

6CO, + 6H,0 =C.H O, + 60,.

dorocuHTE3NIH HOTMXKECIHIAE maiiga OoiraH C6H1206-21aH OCIMIIK-
TepaiH cabarbiH (aFall) KypanThIH LEJUTI0103a, Kpaxman (Ougaii, Kypii,
KapTomn), aucaxapuarep (KaHT KaMBICTBIHIA, KAHT KbI3bLINIACKIHIA),
IJIFOKO3a KoHe QpyKTo3a (KemicTtepae, Ky3iM/ie) maiiaa 6omassl.

* O30excman Komip Kopaapwel dooiivinuia Opmanvlk A3usoa eKinui
OpbIHOa mypaowl.

*  Komip Ancpen, Illapeyn scane baiicoin kenoepinoe onoipineoi.

* Oz0excmanoa KOMIpOIH 2€0/102UANBIK KOpaapvl 2 Muaiuapo
moHHaoan acaowl.

Du3ukaJblK KacuerTepi. KeMipreri — opTypiii aJioTpONMUSIIBIK
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TYp e3repicTepinjae Ae miccis, AoMci3, 0alKybl KUBIH JKOHE Kal epiT-
Kimrepae epimeitin 3ar. banky temmeparypacel 3550 °C (anmas),
KaiiHay Temneparypachl 4830 °C (cyOnmumarTaHabl); THIFBI3ABIFBI 3513
kr/m® (anmmas), 2260 kr/m® (rpadurt); uzoromn cansl 8(9— 16).

Ancopounsi. Kemipreri rpadut >xoHe arain KeMip KYHIHAE KOFapbl
azicopOumsiiay KacueTiHe Hue.

(e Aocopouus — o0ip 3ammuly, 6emKi KadamvlHa eKiHWLi 3ammbm\
CIHIpinyI.

*  Aocopoenm — 6eminoe cinipy yoepici omemin 3ammap.

e C(yuvlk Hemece Kammbl OeHeNlepoiH, Oeminde Oacka oOenenep
MONEKYNanapoviHovll, AmMOMOAPbLIHbIY, UWOHOAPBLIHGIY CIHIPIIYIH
aocopoyus oeioi.

*  3amka colpmKbl opmadan 0acka 3ammapoviy, CIHIpiayiH copoyus

oeiioi.
* O3inin Oemine Oacka 3ammapowvl CiHIp2eH 3am — adcopbdenm,
\_ cinipineen oene — adocopomue oen amanaowl. )

Ancopbuus kabineTi CiHipy ayJaHblHa OailJlaHbICTBl OOJIajbl.
Kemipaig agcopOeHTTIK KacHETIH KYIICUTy YIIIH OJI ©T€ KbI3FaH CYy
OybpiMeH OenceHpipineni. byHaa keMipAiH KyBICTapBIH TOJTBHIPBII
TYpFaH 3aTTapibl MIBIFAPBIN, CiHIPY OCTiHIH ayJaHBIH YJIKEWUTEIl.
Bencennipinren kemip aya KoHE razaap KOCHAaChIHAAFBI YIIIA YJIbI
3aTTapabl CiHipyne (IIpoTHUBOTAa3); ajaM aF3achblH yJbl 3aTTap/aaH
Tazapryaa (KaHIbl, ac KOPBITY ar3ajapblH); a3bIK-TYJIK OHIMIEpPiH
TazapTryfa (Mailjgapabl) KOJIIaHa/bl.

H.[A.3enunckuii OipiHIII TYHHEXKY3UIIK COFBIC XBUIJIapbIHIA YIIbI
XUMHUAJIBIK 3aTTapFa Kapchl OCJICEHAIPIITeH KOMIpal maigajaHbll,
MPOTHUBOTA3 Kacaabl. 3eIUHCKUUAIH Oy >KaHAJBIFBI XY3 MBIHJIaFaH
YKaybIHIepJIep1H OMIpIH caKTal KaJJibl.

Kemipreri xuMwus oeHepKociOiHAEe KaTalau3aTop peTiHIe
KOJIJTAHBLIATBI.

XuMusablK Kacuertepi. Kaneintel TeMneparypaia keMipTeri oH-
ma Oencenai emec. KpI3npIpplUlFaH/1a KOIITETSH 3aTTapPMEH: OTTET1, KY-
KIipT, a30T, MeTajaap, METaJI TOTHIKTapbIMEH ocepiecel; KoMipTeri
dbTopmen Tikeneu ocepieceni (6acka rajJoreHIepMeEH dcepiecneiii):

2F, + C = CF, (xewmipreri (IV)-bTopun).
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OTTeriMeH eKi TypJi TOTBIK TY3€di:

C+0,=CO,+412 kI, CO,+ C =2CO - 160 x/Ix.
900-1000 °C Temmneparypasa KyKipTIEH 9peKeTTeCe1Ii:
C+28=CSs,.

A3oTThl aTMOCc(epana eki rpadUTTI IEKTPOATAP apachblHAH AJIEKTP
3apsiabl ©TKI3UITEH A, TUITUaH (CN)2 TY311emi:
2C + N, = (CN),.
Mertanaap KkeMipTeriMmeH KapOouarep Ty3ei:
Ca +2C = CaC,.
Kapbuarep xkemipTeriHiH MeTalll TOTHIKTAPbIMEH JCEPJECYIHEH [
manma Ooanbl:

2A1,0,+ 9C = Al,C, + 6CO,

CaO + 3C = CaC,+ CO.

Keit6ip Merann kapOuarepi cymeH HeMece KBIMKbUIIapMEH dcep-
Jecel )KOHE COHBIH HOTHIKECIHJE KOMIPTEriHiH TYpJi KypamIarsl Cy-
TEKTI KOCBUIBICTAPHI TY31JIeAl (alleTHIICH, MEeTaH):

CaC, + 2H,0 = Ca(OH), + C,H, (auerunen),
Al,C, + 12HCI = 4AICI, + 3CH, (meTan).
KeMipTeri KpIIIKBUIIAPMEH 1€ PEaKIUsFa TYCEIl:
C +2H,SO, = CO, + 280, + 2H,0.

ApanblKk MeTanaapablH KapOuarepinae (TutaH, BoJdbpam, TEMip,
HUKENb T.0) Oaranbl KacUeTTepi: MEKTPOTKIZTIMITIK, KATTHUIBIK, KOFa-
pBI TeMIlepaTrypara TO3IMIUTIK, XUMHUSIIBIK TYPAKTBUIBIK CHUSKTHI €PeK-
mesnikTep 6ap.

SiO, rpaduTneH S5IE€KTP HEIITE TOTBHIKCHI3JaHIBIPBLIFaH/A,

KpEMHHUU KapOui — ©Te KaTThl, OATKbIMAUTHIH, XUMHSIJIBIK TYPAKThI 3aT
KapbopyHO anbIHAJIbL:

Si0, + 3C = SiC + 2CO1.

KemipTteri — KymTi TOTBIKCHI3AAaHIBIPFBINT. MeTall TOTBIKTapbIMEH
dcepiiecKeHae MeTalaapabl 00C KyWre AeiiH TOTHIKCHI3AaHAbIPAIbI:

FeO + C =Fel + COT; CuO + C=Cul + COT.
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B/JIb 31emMeHTTepi: oKTac, JOJIOMUT, KOMipcylnap, KOMIpTEriHiH Ta-
OMFH KOCBUIBICTApbl €KEHIIT1, (PU3UKAIBIK KAaCUETTEpi, amcopOmus,
KapOuaTep, KOMIPTET1 — TOTBIKCHI3aHIbIPFBIII.

Cypakrap MeH TancbipMaJjap

1.| Kemiprerinin KpeMHMI, Marduii, TeMipMeH KOCHIILICTAPBIHbLIH
dbopmynmamapsiH Kas.

2.| Kemiprerimen Fe,O,, SnO,, CaO -napablH e3apa ocepiecy peak-
IUSICBIH JKa3.

3.| 5 kr Kemipreri xaHFaHIa KaHIal MeJIIIEPae Kby OOiHim
IBIFAJIbI?

20 r mbic (II) TOTBIFBIH TOTBIKCHI3IAHABIPY YIIIH KaHIIA KOMipTeri
Kepek? PeaknusHBIH HOTHXKECIHIE maiga O00JIaTBIH MBICTBIH MOJ-
LIEepPiH ecerTe.

»

10-§ ) KemMmipTrerinin eH MaHbI3Ibl KOCBLIBICTAPbI

OKTacTaH XUMMSUIBIK OICIIEH KaHJal eHiMep aimyra 6omaasi?

Kewmiprerinig OefiopraHuKaiblK KOCHUIBICTApHl TAOUFAaTTa KEH Tapa-
FaH, KOINTEreH MUHEpalJap, Tay >KbIHBICTAphI, aya KypaMbIHIa KOMip
KBIIIKBIJI Ta3 TypiHAe ke3zaecemi. KemipreriniH OellopraHUKaIbIK
KOCBUIBICTAPBIHBIH KeMOipeyiepl ayblid MIapyallbUIBIFBIHBIH TYPJIl
cajajapbl YIIiH MaHBI3ABI MHKi3aT Oonbin ecenrteneni. Kemiprerinin
OpraHMKaJblK KOCBUIBICTAPBIHCHI3 aJlaMIapablH eMip cypyl KublH. Omnap-
JBIH €H MaHBI3AbIIaphl: KOMIPTETIHIH CyTEeTIMEH TY3T€H KOCBUIBICTAPHI
— KoMmipcymeKkmep €N aTajaabl )XKOHE OJIap OPTYPJi KYpPBUIBICKA He
O6onanpl. bi3 omapapl OpraHUKaJIBIK XUMHS KypChIHIa YUPEHEMI3.

Kemipreri orrerimen eki ToThIK: Kemiprteri (II) toreirer — CO xoHe
komipreri (IV) toreirer — CO, Tyseni. OnapabiH KEHICTIKTI KYPBUIBIMBI

5- ot
CBIBBIKTHIK MmintiHae 6onagpl (:C=0: xone O=C=0) .

KemipTeri (II) Torbirbl CO (umic ras3el) — Tycci3, HicCi3, YIbI,
ayaJlaH »eHUI, cy/na a3 epuTiH ra3. O Tanraychl3 TOTBIKTap ChIHBIOBIHA
Karamisl.
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Kewmipreri (II) ToTsirer kemipTeri (IV) TOTBIFBIHBIH aya KeTIereH
)karpanna, 450 °C-pgan xorapbl Temmeparypana KbI3blIl TYpFaH
KOMIPMEH ocepiiecyiHeH maiia 0omabl:

CO,+ C=2CO1 ~160 xJIx.

Ayana xxone orterine kemipreri (II) TOTBIFBI KOK JKaJIbIH MIBIFAPBIN
YKaHaJIbl:
2CO +0, =2CO, T + 572 xkIx.
CO pa — xkeMipTeri cHsKTBI TOTBIKChI3HaHAbIpFbIL. On 300-1500 °C
-J1a MeTaJIJapJIblH TOTHIFBIH METaJiFa JCHIH TOTBIKCHI3IaHIBIPAIbI:
FeO + CO = Fel + CO,,

2CO + SnO, = 2CO, T + Sni.

Kewmipreri (II) ToThiFbl OeJICEHAIPIATEH KOMIpP KaTalu3aTOPBIHIA

XJIOPMEH PEaKIUsIIACHIN, (poceer JIET aTalaThlH KYIITI YJIbI Ta3 Ty3eIi:
CO + Cl, = COCl,.

Hic ra3sl KaH KYpaMbIHIaFbl TEMOTJIOOMHMEH OTTETIre KaparaHaa
oHait Oipireni. COHABIKTAH ar3aHbIH OTTEriIMEH KaMTaMachl3 €Tilyl
KublHAaapl. OHgai Ke3ae ajgaM y3aK yaKbIT MICTI Ta30€H THIHBIC ajica,
©J1yl MYMKIH.

Hic ra3sl — eTe yJbl ras!

Kewmiprerinin Oyji TOTBIFBIH ©HEPKICINTE METalaap/abl TOTHIKCHI3-
JTaHABIpYya, )KacaHIbl OTBIHAAPABIH KypaMIbl OeJiri peTinae, opraHu-
KaJILIK CUHTE3JIE IangalaHaakbl.

CO, xemipreri (IV) ToOTBIFHI
(kapOoHaTt aHTHIPUL) — TYCCI3, HicCi3,
ayamaH ayplp ra3. KeMIpKBIMIKBII Ta3dblH
ayaMeH CaJbICThIpFaHla THIFbI3AbIFbL 1,52-
re TeH. 5,76°10° Ila xoune 20 °C-ga Tyccis
CYMBIKTBIKKAa aWHananbl. byn CYHBIKTBIK
OynaHFaHIa KOIl MeJIIepe Kby CiHipenai
J)KOHE KOMIPKBIMIKBII I'a3 KaTThl aK 3aTKa
(Kyprak My3) aiiHaJ1aJibl.

Aabinybl. 3eprxanana kemipreri (IV) To-
TBIFBI KaJIBIIMHA KapOoHaTKa (O60p, oKTac Ke- !

. anzuopuo (kemip-
CEKTepi, MOPMOIP) XJIOP KBIIIKBIIBIH dCepiiec- KLUKBLL 2a36LH)QTY
Tipy >koJbIMeH anbiHaas! (11-cyper): acnaoul.

Co

11- -cyper. Kapoonam
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CaCO, + 2HCI — CaCl, + CO,t + H,0.
OHEpKICINTE OKTACTHI OPTEY apKbLIbI ajabl:

CaCO, — CaO + CO,1.
TaburarTa XaHyapyiap MEH ©CIMAIKTEPAIH THIHBIC allybl, OpTaHHU-
KaJIbIK KaJJIBIKTap/bIH LIIPY1, )KaHy yAepici OapbIchiHAA Taia O0oJiabl.
KeMipKbIIIKBIT ra3bl KBIIIKBUIAB TOTHIK KaCHETIiH TaHbITaAbl. O
cyna epin, kapoonar KelukbuibiH Ty3eai: CO, + H,O = H CO.,.
Mertan TOTBIKTaphIMEH jKOHE HET13J€PMEH PeaKIUsIachIl, TY3 TY3€11:
2NaOH + CO, = Na,CO, + H,0; NaOH + CO, = NaHCO,;

CaO + CO, = CaCo,.

KeMipKBIIIKBII ra3blH 9KTACThl Cy apKblJIbl ©TKI3re€HJE, JIalaaHy
Oaiikananpl (CO, ymIin cama peakuuschl):

Ca(OH), + CO, = CaCO3l + H,0.

Kanynsl kongamaiiasl. OHla KeiOip 3aTTap FaHa, MbICAJIbl MAarHuu
YKaHYbI MYMKIH:

2Mg + CO, = 2MgO + C.

Koananblnybl. OHepkocinTe coma (ac comachl, Kip colachl, TEXHHU-
KaJbIK COJa) ajlyla, OPTraHUKAJIBIK KBIIMIKbUIAApP CUHTE31HIE, OPTTi
elIipyae, ra3laHIbIPbUIFAH CYCBIHIAp AaiiblHAayAa KOJIaHbIIaJlbl.
Kyprak My3/1bl a3bIK-TYJIIK OHIMIEPiH TOHA3BITHIN CaKTayaa KOJIaHaIbl.

BJIb sneMeHTTEpi: KOMIp KBIIKBUIABIH (DU3UKAIBIK KAaCHUET1, HIC
rasbl — TOTBIKCHI3AAHABIPFLIN, (GocreH, Kyprak My3, CO, anbiHysl,
CO, -HIH XUMUSIIBIK KaCUETTEPI, cara PeaKIusCHI.

| Cypakrap MeH TancbhipMaJap

1. | KemipTeri TOTBIKTapbIHBIH (GU3NKAIBIK KACUETTEPIH alThIN Oep.

2.| Uic ra3slHBIH aJaM ar3achblHa 3USHBIH alTHII Oep.

3.| OTbiH peTinae KoMipai naiigananranga KaHaai CaKThIK MapajiapbiH
Kacay Kepek?

HenikTeH keMipKbIIIKBIIAB 6PT COHIPYTE KOJJaHyFa 0oaabl?
KeMipKbIIIKBIIT Ta3bl TAOMFATTA Kajai Ty3iiemi?

6./ Kemipreri TOTHIKTapbIHBIH KOJIAaHy asChIH alThIN Oep.

b
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7. | 5,6 1 (K.)K.) KeJeMIeri Mic ra3pl )KaHFaH/1a KaHIla 5KbLTY
OOJIIIHII MIBIFALBI?

8. | Tomeneri peakuus TeHaeyaepin asKra:

KOH + CO,— .. MgO + CO,— ...

Na,CO, + HO + CO, — ...
9. | “Kyprak My3abIH” KOJAaHbIIATBIH CalalapbiH aliT )KOHE KECTE

nalbIHIA.

§ 11.

) KapOoHaTr KbIIIKbBLIBI jKOHE KAPOOHATTAPABIH KacueTTepi

KapOoHaT KbIIIKBUIBI MEH KapOOHATTAPABIH ©31HE TOH XUMHUSIIBIK
KacueTTepi KaHmaii?

Kap6onar kpimkbiael H,CO, — Typakcel3 3aT, TEK CyJbl
epiTiHauiepae raHa 6oaasbl.
H,O + C02H= H,CO.,.
\ C _
H-o —
HZCO3 — QIIci3, eKi Herizal KelmKel1. Cynbl epiTiHaiae catbuiai (2)
IUccoLHalsIaHaIbl:
H,CO,= HCO; + H, HCO. =H"+CO;.
Kap6oHaT KBIMIKBIIBI TEK CIUITLIIK JKOHE CUITUIIK-)XEp MeTalll
TOTBIKTapbIMEH, THAPOKCHUIATEPMEH peakuusinacanasl. OHBIH opTa
Ty3napel — kapoonarrap: K,CO, — xanui kap6onarel, CaCO, — kanbuui
KapOOHAaThI; KBIIIKBII TY3Aapbl — THApoKapOoHaTTap: KHCO3 — KaJIuu
ruapokapbonar, Ca(HCO,), — kanbuui ruapokapOOHaT Jen arajiaibl.
H,CO, + CaO = CaCO3l + H,0,
H,CO, + 2NaOH = Na,CO, + 2H,0.
KpImkpu1 ko1 OonFaHga KepMeK Ty3 Taiijga 0omamsl:
H,CO, + NaOH = NaHCO, + H,0.
Cintunik MeTanaap >KoHe aMMOHUN KapOoHaTTap, OapJiblK TUIpo-

KapOOHATTap Cyaa »aKChl €pil, TUAPOIU3aAeHeal; Oacka KapOoHaTTap
cyaa epiMeni.

OHbIH KYPBUIBIMABIK (hOPMYJIachl: O
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KymTi KpIIKbIIaap KapOboHaTTapMeH, THAPOKapOOHATTapMEH dcep-
JIECKeHe, KapOoHaT aHTUAPHUIl (KOMIPKBIIIKBLI Ta3) OOJIHIMN IIBIFa b

Na,CO, + 2HCI — 2NaCl + CO, 1 + H,0,

Ca(HCO,), + 2HCI — CaCl, + 2CO, T + 2H,0.

Byn peakuwusimapabslH KBICKApPTBIJIIFAH HWOHIBI TEHIEYJIEpi
TOMEHIEriaAe OO0JIaIbl:

CO’; +2H" — CO,T + H,0,
HCO,” + H* —» CO, 1 + H,0.

KapOoHaT KBIMIKBIJIBI TY3AapbIHBIH KYIITI KBIIIKBIJIJapMEH
ocepJsiecy peakIuschl KapOOHATTapabl KOHE THAPOKApOOHATTAPIBI
Oacka Ty3daplaH aWbIpbIll aayna KoJjagaHbiaanbsl. KapOGonarrtap
KBIIIKBITAPMEH OCEepJIeCKEeHJAE CyTeri MOHJApblH KOCHII ajajbl,
COHABIKTAH KBIIIKBLIAApABl OelTapanTaHAbIpyda NalganlaHyra
Oostaabl. AybUT MapyambUIBIFBIHIA TOTBIPAKTHIH KBIIIKBIIIBLIBIFbIH
TOMEHJIETY/I€ J)KOHE OHBIH KYPBUIBIMBIH JKaKCapTy VIIiH YHTaKTaJlFaH
OKTac KOJIIaHBLIABI (peaKus TeHICYIH 63 OCTIHIIEe Kas3).

Kp3apIpenranga CiITIIIK MUHEpaJJapablH KapOOHaTTapblHaH OacKa
OapJbIK KapOOHATTap KOMIPKBIIIKBII ra3 TY31IT BIABIPAIbI:

CaCO, —222C 5 Ca0 + CO,.

Peakuusinplk opTaaH KOMIPKBIIIKBII Ta3bl MIBLIFAPBIIBII TYPFaHIA
FaHa OyJ1 peakius asifblHA JCUIH KYpPEl.

I'mapoxap6oHarTap KbI3ABIpEIIFaHIa KapOOHAaTTapFa allHaAIadbl:

2KHCO, — K,CO,+ CO,1 + H,0.

Harpuii kapOOHATTHIH CYJIBI €PITIHAICIHEH KOMIPKBIIIKBII Ta3bliH
OTKI3TeHJIe, HaTpUil TUApoKapOoHaT (ac comachl) maiga OoJiajbl:

Na,CO, + CO, + H,0 — 2NaHCO,.

Kaabunii kapoonar CaCO,— Taburarra €H KOoIl TaparaH Ty3zap.
OKTac, 00p, MOpMOp, CTaJarMuT, CTAJaKTUTTEP — OHBIH 9PTYpIi
MHHEpaIgapHhI.

Taynapna HeriziHeH oKTac — CaCO3 OoJragpl. OKTAac Coz—HiH JKOHE
cyasiH dcepimen epirim Tysra Ca(HCO,), aiinanaabr:

CaCO, + CO, + H,0 = Ca(HCO,),.
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[Tavina 6oaran Ca(HCO,), TemneparypaHbiH 9CepIMEH KalTanaH
CaCO,-ke aiHaJIBIN KajaIbl:

Ca(HCO,), — CaCO, + CO,1 + H,0.

Harpuii kapOoHar NaZCOS— CYCBI3JaHIBIpbLIFaH/ A YKacaHbl
cojJa aJbIHAJIbBl XKOHE IIBIHBI, Ca0bIH anyaa, Kara3, TOKbIMa, MyHau
OHEPKICIOiIH/Ie, TYPMBICTA KOJIJAHBIIA/IbI.

Harpuii runpokapOboHar NaHCO3 — ac cojachel MeauliMHaga, HaH
OHIMJIEpIH JaiplHaayna, epT COHAIPriml OaaJoHAapAbl TOJTHIpYJa
KOJITaHbLIAIbI.

B/Ib si1eMeHTTepi: KOMIPKBIIIKBLI, AUCCOIKAHs, KapOoHaTTap,
ruapokapOoHaTTap, ac cojachl, Kip cojachl, 9KTac, 00p, MOpMap,
CTaJarMuT, CTaJaKTHT.

Cypakrap MeH TancbIpMaJiap

1.| Hlapyambiasikra (YHiH/I€) KOAJAAHBIIATHIH KapOOHAT KbIIIKBIIbI
Ty3JapblHaH YJIT1 aJl )KOHE OJIapJblH KaHJlall MakcaTTapfra )yM-
caJaThIHBI KOHIHJIE MOJIIMETTEP KEITIp.
2.| KapOoHAaT KBIIIKBIJIBIH XOHE OHBIH TY3/JapblH aHBIKTAY YKOJbIH auT.
3.| 1,5 xr Harpuii KapGOHAT KBI3ABIPBLIFAH/IA )KOHE OFaH apThIK MeJI-
mepaeri KbIIIKBIJI 9Cep €TKeHJe, KaHma ra3 OeJIiHIN MBIFYHI
MYMKiH?
4.| Temeneri e3repicTepii *y3ere acelpyra MYMKIHIIK OepeTiH peak-
sl TEHACYJIEPiH Ka3:

CaCO, —» CO,— Na,CO, —» NaHCO, — NaCl.
5.| Kpucrann (ry#ipmikri) cogaubin 11,44 rpamm yirici KbI3abIpbIII-
rannaa, ogaH 4,28 rpaMM KYpFak Ty3 aiablHABL. KpucTani comaHbiH
(hopMyJIachlH aHBIKTA.
6.| 10 %-mBIK epiTiHai axy yurid 27 rpaMM KpHCTAJJI COJaHbl KaHIIa
KOJIeM CyJla epiTy Kepek?
7.| CaCO, —Ti ym Typsi oflicHeH any YIIiH KaXeTTi peakius TeHIaey-
JIepiH Ka3.
8.| 14,4 rpamm FeO -HBI Hic ra3plHBIH KOMETIMEH TOTBIKCHI3AAHIBIPY
apKbUIBI KaHIIA TEMIpP aJIbIHAIBI?
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9. |10 r okrac kyiaipinrenae 4 rpamm kemipreri (IV) TOTBIFBI allbIH-
nel. Kylinipy ymiiH adblHFaH YAT1 KYpaMbIHIAFbl KaJIbIIHH KapOo-
HATBIHBIH OapJbIFbl bIABIPaFaH Oosica, oHbIH Heule naibi3zel CaCO,
6onran?

Yiari ecentep, MbIcaJIIap MeH KATTHIFYJIap

P> 1-ecen. 66,2 r Kopracbin (II) HUTPATBIH KBI3ABIPY HOTHIKECIHJIE
aJbIHFaH KaTThl KalablK kKeMmipTeri (II) TOTBIFBIMEH TOTBIKCHI3-
MaHABIPBUIABI. Byl XHUMHSJIBIK yAepic YIIIH KaJbINTHl XKarmahga
OJIIICHTeH KaHIa KOJIEM HiC ra3bl )KyMcaJIFaH XoHEe KaHIa KeJeM
KOMIPKBIIIKBLI Ta3 Ty3iared? Tysinred keMmipksimkbia ra3 11,1 r
KaJIBIIUH THPOKCHUJITI CIHIPIN ajfaH epiTiHAlI apKblJIbl ©TKI31JITCHIE,
oJaH KaHIma TyHOa Ty3inesi?

P lllemyi: 1. Xy3ere ackan XUMHUSUIBIK PeaKUsIIAPAbIH TEHICYIEPiH
’Ka3aMblI3:

Pb(NO,),-Hi KbI3ABIDY:

2Pb(NO,), — 2PbO + 4NO, + O,. (1)
l-ynepicte ty3inred xartsl Kaaaslk — (PbO) xkopracera (II) TOTHIFBL.
PbO-HBI Wic ra3pIMeH TOTBIKTHIPY:

PbO + CO = Pb + CO.,. 2
Tysinren CO, i36ecTi cy apkbuibl oTkisinrenge CaCO, tyn6acol
Ierei: Ca(OH), + CO, = CaCO,] + H,0. 3)

2. Kanma menmepae KarThl Kaaaslk (PbO) Tysinren (a) xoHe OHBI
TOTBHIKCHI3IAaHIBIPYyFa KaHIIa KeJieM uic Tasbl xymcanraH (9)? Uic
ra3blHbIH TOTBIFYBl HOTHIKECIH/IE KaHIIa KOJEeM KOMIPKBIIIKBII Ta3
(0) Tysinren?

a) 66,2 g Pb(NO,), neme monp?
66,2 2
n(Pb(NO,),)= ———— = 0,20 more.
331 e/monw

I-peaknus Tenaeyi Herizinae 2 monb Pb(NO,), -nen 2 monr PbO
Ty3ineni eken. An 0,20 mons Pb(NO,),-nen PbO Ttysineni. Karter
KaJnaslKk — 0,20 mons PbO;

9) JKYMCaJFaH WiC Tra3blH aHBIKTAy. 2-peakius TCHJCYIHEH KOpPiHI
TypraHbiHAai, 1 Mok PbO-HbI TOTBIKCHI3AaHABIpY YuIiH 1 Mons CO
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)kyMcanbin oTeip. Jdemek, 0,20 moab PbO-HBI TOTBIKCBHI3OAHBIPY
ymia ge 0,20 monp CO sxymcananpl. 0,20 monb CO-HBIH KaJBITITHI
JKarai1arel KOJIEMiH aHBIKTay KEpeK.
V(CO) = 22,4 n/momb - 0,20 monb = 4,48 11,
4,48 mutp Hemece 0,20 mosns CO xyMcanFaH;
0) TY31IreH KoeMip KBIIIKBIT Ta3:
2-peaknusaaH MaJiM OonraHbiHAal, 1 mons CO xymcanraHna,
1 mons CO, Tysineni. An 0,20 mons CO xymcanranaa, 0,20 monn
CO, rysineni. 0,20 monpb Hemece 4,48 1 CO, Ty3inren.
0,20 monp CO, 11,1 r Ca(OH), cinipinm anraH €piTiHAI apKbIIbI
OTKI3UITEHAe TY31JIreH TYHOaHbl aHbIKTAYy.
a) 11,1 r Ca(OH),- HiH 3aTTBIK MOJIIEPIH aHBIKTAIl AJIAMBI3:
11,12

n(Ca(OH),)= ———— = 0,15 mone.

74 2/mone
o) 3-peaKuuUsiHBI KalTa a3bIll aJaMbI3:

0,15 mone 0,20 mone X

Ca(OH), + CO, = CaCO,} + H,0,

1 mono 1 moav 1 monw

0,15 0,20
11

anpiaran, Ca(OH), peaknusara tonsik kipicken, 0,20-0,15 = 0,05

; Oyn sxkarpalinan kepininm typraneinpai, CO, xen

mone CO, apTHUIBII KaJIFaH.
CaCO,-Hi aHBIKTAy YUIiH:

0,15 X 0,151
—= ; x= — =0,15 mone.
1 1 1

00,05 mone CaCO, Tysinren. bipak epitinaine 0,05 mons CO, Gap.
Tysinren 0,15 mons CaCO, monbaik memmepaeri CO,-MeH peakumus-
ra kipicim, epirim Ca(HCO,),-ni tyseni. Slrau TynGanbin Oip Geuiri

epin KeTei:

X 0,05
CaCO, + CO, + H,0 = Ca(HCO,),,
1 1
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X 0,05 0,051

—= ——; x= — = 0,05 mons.

1 1
0,05 monp CaCO, kanpumii ruApoKapOOHATHIH TY3iI, €pirim Ty3Fa
aliHaFaH.

4. Anramkbl careia Tysinren 0,15 mons CaCO,-TeH epin KETKEH

0,05 monp CaCO,-Ti anein Tacrtacak, TyHOana kanran CaCO,
aHBIKTaJIa bl

0,15 - 0,05 = 0,10 mozns CaCo,.
0,10 mone CaCO,-tin maccace: m(CaCO,) = 100 - 0,10 = 10 r.
Kayaowoi: 10 r CaCO, TyHOa GOJIBIIN IOKKEH.

P> 2-ecen. 1060 r 2 %-IbIK HATpUil KapOOHATHIHBIH epiTiHaicine 14,3 T
Na,CO,10H,0 ty3sl kockuabl. [laiina Gonran epiTiHAIHIH NaWbI3AbIK
KaHBIKIIAChIH aHBIKTaHIAp.

P> lllemyi. 1) 1060 r 2 %-apixk Na,CO, epitingicinaeri epyminin
MaccachlH TaOBIHIAP.
m(Na,CO,) = 1060 - 0,02 = 21,2 1;

2) 14,3 r Na,CO,10H,0-narer Na,CO,-TiH MaccacbiH Taly Kepek:
M(Na,CO,10H,0) = 106 + 180 = 286 r;
286 r xpucranruaparra 106 r Na,CO, 6ap,
14,3 r kpucranruaparra X r Na,CO, Gap.
14,3106

x= === —— =53, NaCO,
286

3) EpiTiHAiHIH KaJIIIbl MeJIepi:
1060 + 14,3 = 1074,3 .
Ty3sinren epitinaigeri Ty3aslH maccacsl: 21,2 + 5,3 = 26,5 1.
Hemek, 1074,3 r epitinaige 26,5 r Ty3 (Na,CO,) 6ap.
Enpi epiTiHAiHIH TAalbI3AbIK KAHBIKIIACBIH Ta0y KEpeK:

26,5
C(Na,CO,)= —— 100 % = 2,74 %-nbIK.

1074,3

Kayaowr: 2,47 %-npIK.

P> 3-ecen. MekTenke OTHIH PETiHAE OKEIIHIeH KOMIpAi Tangay yIIiH
OHBIH 8 rpaMbl *KarblIAbl. BYHBIH HOTH)KECIH/I€ KaJBINTHI KaFaalga
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enmenreH 10,64 1 keMmipKbIIKBUI naiiaa 6onael. Erep naitna Gonran
KOMIPKBIIIKBIJI TEOPHUSIBIK TYPFBIIaH aJbIHYbl MYMKIH MOJIIEPMEH
canbIcThIpFanga 95 %-ael KyparaH 0oJica, 9KEJIiHTEeH KOMIpJIiH
KypaMbIH/Ia HEIlle TaibI3 Ta3a KeMipTeri OOJIFaHbIH €CenTeHIED.

p lllemyi: 1) enimHiH eHimmimiri 100 % OonraHma, KajdbIITHI JKar-

Jlafiia eJIIIIEHTeH Hellle KoJieM KoMip KBIIIKBUI TY31JITeH Ooap emi?
95 % enim men 10,64 2 CO,,
100 % enim men x .z CO,,

100-10,64
x= — =11,22CO,;
95
2) 11,2 a CO2 KaHIlIa MeJIIIepaAeri KOMIpTEriHiH JKaHybIHAH maijaa
oonaanr?

X 11,2
C+0,=CO,

12 20,4

X 11,2 12-11,2

DU ; X= — ————— =0g¢g
12 22,4 22,4

3) XKarpurran 8 T KeMIpAiH KypambiHaa 6 I Taza KeMmipTeri 6ap eKeH.
By Heme naiib3 60sanb?

6
C|C|=—. 100 % = 75 %.
8

Kayaowvi: xemipnin 75 maiibI3pl — KOMIpTETi.

JdepOec meuryre apHajraH ecentep MeH KATThIFyJap

Myranim “EH MaHBI3ABI KapOOHATTAP >KOHE OJAapAbIH IMPAKTUKAIBIK
MOH1” TaKbIpbIOBIH TYCIHIIPTE€HJle 6pT COHIIPTiII acnanThlH YJITi-
ciMeH TaHbIcThIpanbl. OHBI Kajai koHe KallaH maiaaja”nyabl TYCiH-
JIipeni.

Cen monTepiHe ©pT COHIIPTiII acHanThIH ChI30AaChIH CHI3 )KOHE OJ
Kepae OOJIaTBIH XUMMUSIIBIK YASPICTEPAiH peaKIHsIbIK TeHACYIH
Ka3. OpT COHAIPrill acnanThl )KeTULAIPY YIIIH KaHAal YChIHBICTAP
aiTachlH? ¥CBIHBICBIHIBI ChI30a HYCKaMEH TYCIHIIpim Oep.
TaGuraTtTa conaai yHripiaep Oap, onapabl “UT YHripi” aeyre Gosa-
Ibl. OUTKEH1 YHripre ajgam Kipce emTeHe 00IMaiibl, UT Kipce kKO-
Fapbl Kapail sipmbin tyceai. Here? Ce6ebin Tycinaip.

59



§ 12.

AHBI3Dapaa aWTBIIYBIHINA, CBIPTTA )XYMBICBIH ICTEM XYpPreH
KEJIIHIIEK Kep CiJIKiHici 6acTalFaHBIH ce3im, YHTipAe oWHAIM
OThIpFaH OajacklHAa Kapail xyripin 6apanbl, 6amacblH 6aybIpblHA
OachIl, KyJian Oapa >KaTKaH YHTIp/Ai ycTam Kajly YiIiH Oip KOJIBIH
*Korapbira ketepeai. Con ke3ne “raxan’” Hopce OOJbIN, aHA MEH
Oama tacka aiiHamaabel. Coman Oepi Oy YHrip “KejiHIIEK YHTipi”
JIeTl aTanajibl.

YHripaiH TeOeciH KoTepin TypFaH KelliHIek OeiHeciHaeri Oy Tac
eckepTKim Kayjai nainjga 6onran? XXayaOblH XUMHUSIIBIK PEAKITUS
TeHJAeyJIepiMeH Heri3aen Oep. YHTipJepaiH naiaa 00ybsl Typaibl o3

OW-MIKIpIHII alT.

Kpemunii. KpemHuiiain nepmoaAThIK xKyieneri
OPHBI K9HE ATOMIBIK KYPbLJIbICHI

Kpemauiiain p-anemMeHTTep TOOBIHA THICT1 €KEHIH KaJlail TYCiHipeciH?

Si (+14) 2; 8; 4 1s*25?2p°3s?3p?
t,°C t, °C P, T/em? P, T/lem’ AT
1420 2355 3% 2,33 H. Bepuenuyc, 1823
Kymronsipak SiO,
kaomue Al O,-28i0,-2H,0
nana mnartel K O-Al O,-6Si0,
SiC SiH,
Na,SiO, i 510,
SiBr, ? Si — Sl_C14
SiS, aill,
K, SiF, K,SiF,
Mg,Si
KonnaHbutybl: Kpemuniii 6ap 6omarrap
DIEKTPOHJIBIK CXeMaliap
dorosrneMeHTTep
Kap6opyrn
Kepamnka
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Kpemuuii nmepuonThIK XKYHEHIH YIIIHIII MEePUOABIHBIH TOPTIHIII
tonmackiHaa 14-peTTik HOMIPMEH OpHaJlaCKaH, pP-3JIEMEHTTEpre
s)kataapl. CanpICThipMaibl aTOMABIK Maccachl 28,086 -ra TeH. ChIpTKbI
AIEKTPOHJIBIK ACHIeHiHAe 4 3IeKTPOH Oap.

3p? 3d°

Si |14 [+14 |14 | 1s?| 25 | 2p° | 3s* | 3p? | 3d° 3s? _
1 S S p S p |......

[TepuonTeik Xy¥eneri KpeMHUH 3JIEKTPOHIAApPAbl OHail OepeTiH
JKOHE 2JIEKTPOHAApAbl OHAl KOCHIN ajaTblH 3JIEMEHTTEP/IIH apacblHa
opHanackaH. O3sinmiH KoceuieicTapeiHaa (SiH,) xpemuwmii TopT
BAJICHTTIKT1 KepceTeAl. TeMeHr1 TOThIFy nopexkeci —4. XKorapsl TOTHIFY
nopexeci +4 (SiOz) -r¢ TeH. ATOMJApBIHBIH CAJBICTHIPMAIIbl KAKbIH
JIEKTPTEPICTIKKE M€ €KeHIHIH HoTuxeciHae Si—H OaiiaHbICBIHBIH
9JICi3 MOJIOCTEHTEHIITl, MOJIEKyJIaHBIH MOJICCI3airi OeciHIIi,
QJITBHIHIIBI, dKETIHIII TOM HEri3ri TomnajapblHAAFbl 3JIE€MEHTTEPACH
alBIPMaIBIIBIFBI KPEMHUMAIH CYTEKT1 KOCBUIBICHI KBIIIKBUIABIK HEMECE
HET13/IK KaCHUeT KepceTneyine cedenuii 00aaasbl.

Taburarra Tapajgybl KoHe OHMOJOTUSJBIK MaHbI3bI. XKep
OeTiHAe Tapaxybl OOWBIHINA OTTETiICH KEeWIHT1 €KiHIl OpbIHIA TYpFaH
KPEeMHHUIIH MaccalblK yieci 27,6 %-ab1 Kypaiiasl. Kpemauit Taburarra
TEK KOCBUIBICTAp KYyWiHAe Ke3neceni. KpemMHUit TaOMFaTThIH HETI3TI
sneMeHTl Ooisbin TabbuIanbl. Kenrteren tay >kbIHBICTaphl (rHeicTep,
rpaHuTTep, 0azanbTTap) XKoHe MHUHepanaap (KBapll, gaja IINaThl,
KYM, ca3) KpEeMHHH KochblLIbICTapblHaH Ty3uireH. KpemHuil keitOip
OCIMIIKTEpAiH cabaFbl MEH >KalbIpaKTapblHAA, KYCThIH KaybIPCHIHAAPHI
MEH jKaHyapJiap *YHIHIH KypaMbIHJa Ooyajbl.

AJIBIHYBI K9He KoJaaHblaybl. Kpemuuii (IV) TOTBIFBIH Maruui-
MEH, ATIOMUHUUMEH HeMeCe KOMIPTETIMEH TOTBIKCHI3IAHIBIPY apKBIIbI
KpPEMHUN aJIbIHAbI:

Si0, + 2Mg = 2MgO + Si, SiO,+ 2C 2CO+ Si.

KpemHuii kenrteren KopsiTnajap ajyaa Koigaubinmanbsl. Kypa-
MbeiHAa 4 % KpeMmHuil Oap Oosar OHall MarHUTTEIETIH KAaCHUETKE He

6onaasl. Onan tpaHcdopmaTopiap, ABUTATEIbIEp, T'€HEepaTopiaap
(NIEKTPOTEXHUKAIBIK Oo0saT) manpiHaananapl. 16 % >koHE OoaH apThIK

1500-1750°C
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KpeMHU1 Oap Oonar (KBIMIKBIIFAa TO3IM/I1 O0NaT) XUMUS ©HEpPKICiOiHae
anmaparTtap KOHE€ KOHABIPFBIJIAp AaliblHAayda KOJITaHBIJIAIbI.
Kpucrann ky#ingeri tTaza KpeMHUH paguo KOHE BJIEKTPOTEXHHKaIa
KelOlp eTKI3rium peTiHae nainanansuiabl. Ogap KYH HYPBIH 3JEKTP
SHeprusicblHa alHanabipaabl. Kpemuuiini kyH OaTapesiapbl Fapblill
KOHJBIPFBIIAPBIHAA SHEPTHUS K631 PETIHAC KOJIaHbIIa/IbI.

BAb 3jeMeHTTepi: KpeMHUHAIH NEPUOATHIK >XYHEIeri OpHHI,
aTOMJIBIK KYPBUIBICHI, TAOUFaTTa KEe3/I€Cyi, aJIbIHYbI, KOJJIaHBLITYHI.

Cypakrap MeH TancbipMaJjap

1. | KpeMHuUi1iH NEPUOATHIK KY#eneri OpHbIH TYCIHIp.

2. |Kemipreri MeH KpEMHHUMIIIH aTOMIBIK KYPBUIBICBIHAAFBI YKCACTHIK
MEH allbIPMAaIIbIIBIKThI KOPCET.

3. | Kpemuwuii Taburarra KaHaai KyHinae kesgecemi?

§ 13 ) Kpemuuiigin kacuerrepi. MaHbI3Ibl KOCHLIBICTAPbI

SiO, xone CO, -mapablH arperar Kyii apachlHarbl albIpMAIIbUIBIKThI FHUIBIMU
TYpFBIIAH Kajlail Tycinaipecin?

DU3UKAJIBIK KOHE XUMHUSJIBIK KacuerTepi. KpeMHUIIIH CBHIPTKBI
TYpl Metaira ykcaabl. Kpucrann kpemHuit cyp — Oosar TycTi, me-
TaJABIK KBUITHIPHI O0ap 3aT. banky temmneparypackl 1420 °C, kaiiHay TeMm-
neparypacskl 2355 °C; TeiFbI3abiFbl 2329 kr/m*; uzoron canbl 11 (24 — 34).

Kewmiprerire kaparanga KkpeMHuiae OeHMETaNIbIK KaCHET dJICI3NICy
0oJiabl, ®UTKEH1 OHBIH AaTOMJBIK PaJUyChl YJIKEHIEY KOHE CHIPTKbI
AJIEKTPOHIAPHI SIPOJaH albicTay OpHajiackaH. KpemMHui11 KaTThl KbI3-
NBIpFaHJla ayaja >KaHbIl KeTell koHe KpemHuil (IV) ToTbIFBIH TYy3€1:

Si+0O,=Si0,.

KeI3apippuirania KpeMHHN XJIOpMEH, OPOMMEH KOHE KYKIPTIIeH Jie

acepiieceni:

Si + 2Cl, = SiCl,, Si +2Br,= SiBr,,  Si+2S = SiS,.

kpemuuii (IV)-xmopumai kpemuuii (IV)-6pomui kpemuuii (IV)-cynbpumi
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Kpemuuiiain rajoreHai >koHe KYKIPTTI KOCBUIBICTAPhl THAPOIU3-
neHen:
SiCl, + 2H,0 = SiO, + 4HCl,

SiS, + 2H,0 = SiO, + 2H.S.

KpemHUii )xofapbel Temmeparypajaa KoMIpTeriMeH KOChLIAIbl KOHE

©T€ KAaTThl KOCHLIBIC — KAPOOPYHA (KpEeMHUM KapOuI) Ty3eIi:
Si + C = SiC.

KapOopyHaraH TETiCTEWTIH )XKoHE KalpakK TacTap JaiblHaaabl.

Kei3aeipeuiranga kpeMHu kenTereH mertaingapmen (Mg, Ca, Cr,
Mn, Fe 1.0) cununuarep Ty3in KOCHIJIAIbI:

Si + 2Mg = Mg _Si.

MeTanaplK CHIIMIIUATEPre KBIIMIKBII 9Cep €TKEHJE, KPEMHUNCYTEK
SiH, — cuuman Tysineni:

Mg,Si + 4HCI = 2MgCl, + SiH,.

CunaH — Tycci3 ra3, KYIITl TOTBIKCBI3IaHIBIPFBILI, ayaja ©3IrHEeH
TYTaHBIT KETE/i:

SiH, + 20,= SiO,+ 2H,0 + 1427,2 xJ{x.

Cunannan Oacka OipHemle KpeMHHUICyTekTep ne Oap, oJlapablH
xannel Gopmynacer Si H . myHma n<8. Cumangap MeTaH KaTa-
pPBIHIaFbl KOMIPCYTEKTEepre yKcac, JereHMEH KPeMHUMIIH KeMipTeriMeH
caJbICThIpFaHa OeMeTaNAbIK KAaCUETIHIH QJICi3miri HoTwkecinae Si—H
)koHe Si—Si OalaHbICTBIH 9JICi3 00Jybl cebenTi ojlapra KaparaHaa
KYIITI peakIUsIIBIK KadineTTiniri oap.

Keimksingapmen ocepiaecneiiai. CinTinepain OankKbiMallapbIMEH
YKOHE epITIHIAIEpIMEH dcepiecei:

Si + 2NaOH + H,O = Na,SiO, + 2H, 1,
Si+20H + H,0 = SiCO; + 2H, 1.

En manbi3abl KocbliabicTapbl. Kpemunii (IV) TOTBIK SiO2 — KaTTHI,
0anKybl KUbIH, aTOMJIBIK KPUCTAJJI TOpJIapbl Oap, cyaa epiMeiTiH 3arT.
TabGuraTrTa KBapll MUHEpall KYHiHIE Ke3aecemi. KBapureiH Meaip,
TYCCi3 KpUCTaJbl Tay XpycTaii JIen Te aTanaabl. KpemMeHb, arart, simma,

KYM — KBapUThIH TYp e3repicTepi 00BN caHalalbl.
KBIIIKBUIABI TOTBHIK KacUETiHE Me OOJFaHABIKTaH, CUITLIEP, CUITIIIIK
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MeTalaapablH KapOoHATTaphl XKOHE HETi3J1 TOTHIKTaPMEH KOCHIII
OaNKBITKAHAA, KPEMHHUH KBIIIKBUIBIHBIH TY3Aapbl TY3LICA1:

SiO,+2NaOH =H,0 +Na_SiO,,
SiO,+Na,CO,=CO, +Na_SiO,,

Si0, + CaO = CaSiO,.

dTopua KBIIKBIJIBIHAH 0acKa KBIIIKBIIJIaPMEH OpPEKEeTTECIEM/Il.
dTOopUa KBIMKBIIBIHBIH OCEPIHEH Ta3 Topi3fec KpeMHUH (TopHmi
Ty317eni:

SiO, + 4HF = 2H O + SiF, 1.

BankpIThIIFaH KBaplTaH YIBTPAKYJTIH COyJIe OTKI3TIII )KOHE KCHEIO
K03 GHUIMEHTI a3 KBapIl MIBIHBICH OHAIpineai. KBapireiH 6anky temrme-
parypacsl 1500 °C Teniperinae. COHIBIKTaH KBapIl XKBIHBICHI )KOFAPbI
TeMIlepaTypalbl KaFaaiiaapaa KoJmaaHbuiansl. KBapiuran ceriHam mam-
Japhl )KOHE XUMUSUIBIK 3epTXaHaja Mai1adaHaThlH bIIBICTAp JKacallabl.

MeTakpeMHH KbIMIKBLJIBI )K9HE OHBIH Ty3Aapbl. MeTakpeMHUI
KbIKbLUIbl H S10, —eKi Heri3zl o5ici3, TYPaKChl3 KbIIIKbLI, KOMIp KbIIII-
KbUTbIHAH 11a 9ici3. COHOBIKTaH KapOOHAT KBIMIKBIJIBI HEMECE KOMIp
KBIIIIKBIJI Ta3bl OHBI TY3Jap €PITIHIICIHEH BIFBICTBIPBII IILIFAPYBI
MYMKIH:

Na,SiO, + H,0 + CO,= Na,CO,+ H,SiO | .

MeTakpeMHHH KBIIIKBUIBI Cyla epiMelii koHe KOMMaJDKbIH TyHOa
KyHinae OeuiHin mbiraasl. On TEK CUITUIEpIE FaHA €pHUl KOHE Ty3/1ap
TYy3€i:

2NaOH + H,SiO,= Na,SiO,+2H,0.

KeI3ablpbirana MeTaKpeMHUN KBIIIKBIJIBI OHAM FaHa Cyfa JKOHE
kpemHuui (IV) ToTbhIFbIHA BIABIPAWABL:

H,SiO, = SiO, + H,O.

MeTakpeMHUI KBIIIKBIIbI OHBIH TY3/1apblHa 0acka KbIIIKBIIIapMeH
ocep eTin KaHa ajibiHaAbl. OHBIH TY37apbl CHJIMKATTAP A€ aTajajbl.
Harpuii xoHe KambIHMi CHIMKATTAPBIHBIH (Na’tzsiO3 JKOHE KZSiO3)
epiTiHAIEep] cyivlK wptnbl nen atanajabl. CyHbIK IIBIHBI KbIIIKbLIFA
TO3IM/I1 IIEMEHT, OCTOH, JKEJIiM, JKaKmajgap JalblHAayda, MaTara KoHE
KEYeK TacTapra CiHipyae, KYPbUIbIC )KYMBICTAPbIHIa KOJIAAHBLIAIbI.
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Cunukarrap KypAaeii TaOuFd KOCBUIBICTAp — aIFOMOCHIIMKATTapAbIH,
meicanbl, pana mmarel (K,0-AlLO,6Si0,), kaonun (Al,0,:2510,2H,0)
KypaMbIHa Kipeal.

Blb snemMeHTTEpi: KpeMHUIIIH (PU3UKAIBIK KaCUETTEPl, XUMHUSI-
JIBIK KaCHETTEepi, CUITHITHATED.

N EN)

bt

Cypakrap MeH TancsipMaJjap

Kpemuuii TaburarTa Kangai kyiijne kesaecemni?

Kpemuuiiai kanai anazael, Kai >xep/ie KoaaaHblaa b7

Kpemuniinia Gu3nKaablK )KOHE XUMUSIIBIK KACUCTTEPIH aT.
KpeMHUHAIH XUMHSIBIK KACUETTEPIH CUNIATTANTHIH PEaKIUs TCH-
JeyJIepiH Kas.

Kanuii cuImkaTThlH THAPOJIN3 PEAKIIUSICBIHBIH HOHBIK TCHICY1H
)Ka3 JKOHE CHJIMKAT KBIIKBLUIBIHBIH KaCHETTEPIH TYCIHAIpin Oep.
MpeiHa e3repicTepii iCKe achlpy YIIIH Ka)XeT peakius TeHAeyIepiH
)Kas:

Si - Mg Si — SiH, — Si0, - Na ,Si0, — H SiO, — SiO,.

§ 14. ) Cuiinkar eHepkacioi

LIpIHBI, IEMEHT, KEpaMHUKa JKOHE TEMIP-0CTOH OHIPETIH KOCIMOPBIHAAP TyPaIbl

He Olnecig?

TaOuru cunukarTap MeH KpeMmHe3eM WIbIHBI, hapdop, dasHC, Kepa-
MHKaJBIK OyWbIMIap, KYPBUIBIC KoHE OalIaHBICTHIPYIIBI MaTepuaiap
JaipIHay1a KOJITaHbIa/bl.

@— Anzpenoe komipmen oipze Kaonun oe oHOipinedi. Kaonun cunu-
Kam @HepKaciOi yuin aca Manvl30bl WIUKI3am 0016IN CAHANAObL.

CHNJIMKAT OHEPKOCIBI

7 |\

Kepamuka [IeraBI OHAIPY LlemeHT oHnipy
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HIbiabl. Kogimri oifHeK HeMece bIAbIC HMIBIHBICH KpeMHHU (IV)
TOTBIFBI (KBapl, KyM KyHiHJe) MEH KajabLuil KapOoOHaTTHl (9KTac,
MOpMOp KYHiHIIe) HaTpui kapOoHarKa (coma KYHiHJIE) KOCBI OalIKbITy
YKOJIBIMEH aJIbIHAJIBI:

CaCO, + SiO, = CaSiO, + CO, 1,
Na,CO, + SiO, = Na,SiO, + CO, 1.

ATNBIHFAaH IIBIHBI — KajJbIUW >XKOHE HATPUNU CHIUMKATTApbIHBIH
kpeMHui (IV) ToThiFBIMEH KoOpbITHachl (Kyima). MyHaal HIBIHBIHBIH
XuMUANBIK Kypambl mamamen Na,O-CaO6SiO, dbopmynacbiMeH
epHekTesneni. bankplFaH MIBIHBIHBI CAIKBIHAATKAHA, OJ1 T€3 KaTlacTaH
Oasty KaTaapl, TYTKBIPIBIFEI apTaabl. by oraH opTyp:ai mimiH Oepyre
MYMKIHAIK TyFbI3agbl. BipTiHmen KaTaThlH KOWMAaJDKBIH MaccagaH
Tepe3e MIBIHBUIAPHI, TAJIIIBIK, TYTIK, YPJEy HEMECe TPecTey apKbLIbI
opTypai OyiibiMaap nadisiHnayra O0omaabl. IIIBIHBIHBIH KacHETi OHBIH
KypaMmbiHa OainanbicThl. [IBHBI galiblHIAy YIIIH IMIAXTa KypaMbIHA
HaTpuii kapOoHAT OpHBIHA KaJui kKapOoHaTt (moTamr) ajblHCA,
XUMUSUTBIK BIIBICTAp JaWbIHIAY YIIIH MBIKTBI, OAJKybl KUBIH IIBIHBI, all
notam MeH KoprackiH (II) TOTBIFBI KOCKIICA, XpyCTalb — COYJCHI KYIITI
MIAFBUTBICTBIPATHIH, AYbIP IIBIHBI ayFa O0JaIbl.

TycTi mbIHBLIIAp aTy YIIIH opTYpiii 3artap Kocbutanael. KobamsT (I1)
TOTBIFBI IIBIHBIFA KOK TYC, Xpom (III) ToteiFsl xaceun tyc, Temip (II)
TOTBIFBI KOIO Kachll Tyc, MBIC (I) TOTBIFBI KBI3BLI TYyC Oepenai. ANTHIH
KOcca, TEeK KbI3bUI COYJIeH]1 OTKI3€TIH pyOHH LIBIHBICHIH ayFa 00Jajbl.

[Ip1HBI TaNIMIBIKTAPBIHAH KBUTY KOHE AJIEKTPOU3OISLUSIBIK KaCHETI
0ap, KBIIIKBUIFA TO31M/I1 MaTepuajiap JablHaaaa/abl.

emenT. llemMeHT 6HIIpYy YIIIH mIKMKi3aT — 9KTac, OOp KoHE cas
TOMBIPAK YHTAKTAJIbIN JKOHE alHallaThIH MelIKe xkibepiiesai, MemTiH
temueparypacel 450 °C-ra pmeiiin ketepineni. byn temmeparypana
MIUKI3aTTHIH KYPaMbIHAAFbl CY MEH KOMIPKBIIIKBII T'a3 YIIBII KETEi.
CoHBIH HOTHIKEC1/Ie KaTaThlH Macca — KJIMHKep anbiHajbl. Knunkepni
YHTaKTamn eMeHT anajbl. [[eMeHTTi cymMeH apaiacThIpraHa ©Te KaTThl
Macca, SFHA KaTThl KOO 3aT Ty3inexai. Katy yumepici cynsiH acTeiHIa 1a
O0oma Oepeni. LleMeHTTi *epAiH YCTIi MEH acThIHIAFbl FUMapaTrTapibl
KypFaH/Jia OiIpiKTIpeTiH MaTepua peTiHje naiijanaHaibl.
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Beron xoHe Temip-0eToH. LlemeHT, KyM, ycak TacTap, ipi TacTapabl
apanacTheIpbll, OeTOH anaabl. beToH MaccacbkliHa TeMip ChIM, apMmarypa
J)KOHE KYObIpiapJiaH KapKac caliblll, TeMip-O0eToH >kxacanaabl. beTon
JKOHE TeMip-0eTOH XaJblK MapyallblIBIFBIHBIH KON caljiajapblHaa
KOJIJaHBIIAIbI.

Kepamuka. Ca3banmbIiKTaH xacalfaH OyWbIMIap KepaMuka Aen
atananbpl. Kepamuka OyiibiMaap naliplHaay YIIIH IIMKi3aT — OaIIbIK,
KaoJIMH, KyM, O60p, nagomutTep caHananbl. Kaszipri ke3ne kepamMuKaibiK
3aTTap acmam jkacay, JIEKTPOTEeXHHKA, PaJuOTEeXHUKa OHepKaciOlHAe
ne xKonmansuryna. OHAail MakcaTTapra KOJAaHBUIATBIH KEepaMHUKajgap
eTe HO31k Oosanel. OHBI Xacay YIHIIH HEri3ri mukKi3aTka Tallbk,
JIMHO3€M, MarHui TOTBHIFbl, TUTAH KOCMACBHIH CaJIBbII, XE€KEe KYpamIbl
IUKI3aT AadbIiHAanaabl. ©30€K XaJKbl ca3z0aliblKTaH OYHWBIM jkacay
eHEepiMeH oTe epreleH akHanpickaH. CamapkaHT, byxapa, Xwuya
CHUSAKTBHI KaJlaJlapJlarbl Fackipjiap OOlbl ©31HIH LIBIPANBIH KOFaJITIIaFaH
FUMapaTTapIblH OI-OpHEKTEpl, OJMmEeKehIepl e KepaMHuKalaH
JlalibIH1AJIFaH.

Keprinikrti KOJNOHEpHmIUJIIK KOCIMOPBIHAAPHIHAA, COHOAa-akK
KepaMHuKka OyHbIMAap HIBIFApaThIH 3aybITTapAa KepaMHuKa jkacay yAepici
TOMEHJeT1 OACKBIIITaH TYPaJIbl:

Makcarka colikec MIUKI3aT JalblHAAy — Jai (KepaMuKa Maccachl)
nanblHAay — KalblnTapra Kyto (Oenrimi Oip mimiH O0epy) — Kenripy —

micipy (Kyiaipy).

Kypruasic MaTepuaigapsl: Kipmini, Kadens, gepenna, KaHaIH3arws KyObIpiIapsl

Kepa- Kepamuka eHepi: YH-TYThIHY 3aTTapbl, KEpaMHUKa LIbIHBI OyibIMIap, (astHe

MHKa

DJEeKTp Tapary TapMarbl YIIiH H30JITOD

TexHUKaIBIK MaKcarTap YIIiH 9pTYpIli IeTalb

Kepamukanbik OyHbIMIapAbIH KEYSKTEPIH Cy ©TKI30€HTIH JKoHE Jac-
TaHOAWUTHIH eTill OEKITY YIIIH ac TY3bl KYHIIprill MelIKe cajblHbII, Oy-
HbpIMIapIbIH OC€Ti T1a3ypbMeH KalTanaabl (ac TY3bIHBIH Oylapbl KpeM-
HUUA TOTBIFBIMEH peaklusifa Kipicenal) >koHe OyHbIMHBIH O€Ti Teric,
IIBIHBI CUSIKTBI, CY ©TKI30€UTIH OOJIBIN KaJladbl.
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BJ1b >nemeHTTepi: TaOUFU CUIIMKATTApP, IIBIHBI, TYCTI HMIBIHBLIAP,
IIEMEHT, OETOH, TeMip-0eTOH, KepaMuKa, (pasiHC, depenurla.

Cypakrap MeH TancbipMaJjap

1.| Cen kyHaenikTi eMipae Kopim )Kypred Hemece naiijajlanrad KpeM-
HUH Kocmajapbl HET131He *kacajafaH OyibIMaap, MIMKi3aTTap >KoHE
KYPBUIBIC ©HIMIEPi kalibiHAa Hesepai OineciH? Onap KaHgal Mak-
caTTap/ia KoJiJaHbl1aabl?

LIIp1HBIHBIH KaHdAW TYpJepiH Oisecigaep?

IlemeHT KaJiail aJIbIHAAbI )KOHE Kail )Kepiepe KOJJaHblIagbl?
Kepamuka neren ne? Kannmaii kacueri 6ap?

.| Temip-6eTOH nereH He XoHe OHBIH OETOHHAH KaHaal albIpMa-

VAW

WIBUIBIFBL 0ap?

Yari ecentep, MbIcajiIap MeH KATTBIFyJiap

P l-ecen. 50 T TaOuFHm OKTAaC KATThl KBI3ABIpBUIFaHIA, 22 T CalO3
aJbIHa/Ibl. OKTACThIH KypaMbiHaa Heure naibi3 CaCO, 6osran?

P> lllemyi. 1) OKTac KbI3ABIPBIIFAHIA, OHBIH KYpPaMBIHIA — CaCoO, —
conberen ok (CaO) xone CO, rasel naina 6omaubl.

22 r-ra CaO feiiin CaCO,-ten naiina Ooambl:

XT 22 r 100-22
CaCO,— CaO + CO,; X= 36 39.3r CaCo,.
100r 56r

2) 50 r okracTteiH Kypambinaa 39,3 r CaCO, Gomran. 39,3 1
CaCO3 50 r OKTacThIH HeEllle MalbI3bIH KYpaiibl?
39,3

W% (CaCO,) = 2= =785 %.

Kayan: 78,5 % CaCO, Gap.

p 2-ecen. 54 r kpucrana coxa Na,CO,10H,O-nan narpuii xap-
O6onatThiH 10 %-ABIK epiTIHICIH JalbIHAAy YIIiH KaHIIa Cy KaXeT?

P lllemyi. 1) 54 r kpucrann comana nemwe rpamMm Na, CO, 6ap?
Na,CO, - 10H,0 = 46 + 60 + 180 = 106 + 180 = 286.
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286 r Na,CO, - 10H,0-na 106 r Na,CO, 6ap.
54 r Na,CO, - 10H,0O-na X r Na,CO,.

54:106
X= —g¢ = 20 r Na,CO, 6ap.

2) 54 r xpucrann cona Kypambinaa 20 r Na,CO, 6ap 6onaca, onan 10%-
IBIK epITIH/II MalbIHIAYy YIIiH KaHIIa Cy KaxeT?
10 % -abIK epiTiHAl TaibIHAAY YIIIH:
10 r Na,CO,-ti 90 r cyna epiTy Kepek;
20 r Na,CO,-Ti X T Cy/a epiTy KEPEK;
x=180r.
3) 54 r kpucTaut cona Kypambiaaa 34 r cy oap.
180 — 34 = 146 1 cy.
54 v kpuctana coga 146 r cyaa epirinrenzge, (54 + 146) 200 r epitiami
naiga Oosabl.
Kayan: 146 T cy kepek.
EcenTin 1ypbICTBIFBIH TEKCEPY.
1) EpiTinai maccacsr:
54r+ 1467 =200T.
2) 200 T epitiHmize 54 r KpUCTAJUI COJa €pPITUITeH. 54 T KpUCTAJLT cola
Kypambinaa kanma Na,CO, xoHe cy 6onaubl:
Na,CO,-10H,0?

3) 54 r kpucrani cona Kypambinaare! epymrinin (Na,CO,) maccachin Tam:

286 r Na,CO,-10H,0 na 106 r Na,CO, Gap.
54 r Na,CO, - 10H,O0 na X r Na,CO,.

X =20 g Na,CO, (epymi).

Cop — 20

<100 % =10 % -0wvix.

4) 200 T epitiagige 20 v epymi 6ap. EpiTiHAiIHIH MalbI3IBIK KaHBIK-
nacbl: 10 maibI3abIK.
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© A I [epbec memryre apHaJjJFaH ecentTep MeH KAaTThIFyJap

1.

Kaiicel 6efiMeTanit seKTpoHaapabl OHaW OipikTipeni: a) KeMmipTeri
HeMece a3o0T; 9) KYKipT Hemece pocdop; 0) ceneH Hemece TeIyp;
B) loq HeMece OpoM; T) OTTETi HeMece XJIOp; F) a30T HeMece KYKIpT?
Henikten?

beiimetanmap KaHgail sIeMeHTTEepMeH ocepieceni? Onpga KaHgai
THUIITEr1 OaliaHbICc Taiiaa 6omags?

200 T oKTaCTBIH BIABIpAYBl HOTHIXKECIHAE K. XK.-Aa 33,6 1 KapOoHaT
anruapug (KeMipKbIMIKbBII ra3) maijga 0ojajbl. OKTac KYPaMbIHIA
Hellle MaibI3 Kaubpiuii kapoonat Oonran? XK: 75 %

Kypambiaga 20 % 60c xbiHbBICTAap O6ap 4,5 T TacKeMip KaHFaH1a K.X.
Jla KaHIa KeJeMie KOMIpKBIIKBLUI ra3 maiga 6onansr? XK: 6,72 .

60 r okTac KbI3AbIpblIFaHAa 32 I KaJbUUN TOTBIFBl ajJblHAAbl. OK-
TacTarbl KAJIBIINK KapOOHATTHIH MaccalbIK yieciH anbikTa. JK: 0,953,
Kypambeiaga 10 % koceimmacsl 6ap 44,45 r kanuil nmepmaHraHat
KBI3ABIPBUIFAH/1a HEIlle MOJIb JKOHE Hellle TpaMM OTTerl maiiga 6omags?
4 Xr KaJablUil KapOUT cyMeH peakuusiacein, 1120 a (K.k.-1a) aleTuiieH
Ty3ai. Peakuus yimiiH aJblHFaH KajdbllMi KapOWI YATICiHIE Hemie ma-
ez CaC, Gonran?
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|
METAJIJIAP

§ 15 MeTtajgapablH TAGUFATTA TapaJybl, aJIbIHYbI
' JKOHE KOJIAHBLIYbI

Kynaenikti TypMbICTa KOJJIAHBUIATBHIH KaHAal MeTajagapabl Ouieciy?

(e Ilepuoomuix, ncyueoeci 118 rnemenmmin 90-nan acmamot —)
Mmemaanoap.
e I, I, IIl monmapoazer 6apnvik rnemenmmep (H sncone B-oan
boacka)-memanoap.
o IV monmuiy necizei monuwacoinoa C ycane Si-oen oackanapor —
Memanoap.
*  V monmuin nezizei monwacwvinoa exi memann: Sb ycane Bi oap.
o VI monmuiy necizei monuiacvinoa oip memann: Po oap.
o IV, V, VI, VII, VIII monmaposiy dcanama monuiaiapulHuly
\_ oapnvlK 31emenmmepi — mMemasioap. )

Epre 3amannapaa agamaap keTi MeTalAbl OUITEH: alThlH, KYyMic,
MBIC, TEMip, KaJlaiibl, KOPFAChIH, ChIHAIL.

MeTtanaapabiH TadurarTa Kesjaecyi

d l \

Bencenni metanmap Ty3 Opra OenceHi MeTaaap [TaccuB merangap
KYHIHIC Ke3/aecesi: TOTBIK JKOHE Cybdarrap epKiH KYHiHIIe
Cynedarrap: CaSO,, BaSO, KYHIHIE Ke37ecesi: Ke3Jecenl:
Xmopuarep: NaCl, KCl ToreikTap: Fe O,, Fe,O, Cu — mbIC
Kap6onarrap: CaCO, Cynsdunrep: PbS, CuS, Hg — cpiHan
®ocparrap: Ca,(PO,), ZnS, FeS, Ag — xymic
Hurparrap: NaNO,, Cynesdarrap: FeSO,-7H,0 Au — anTeiH
KNO, Pt — nmatuna
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Kazipri TypMBICBIMBI3ABI METAJIAPCHI3 KO3 aJJIBIMBbI3Fa €JIeCTeTe al-
Maiimbi3. OHJaraH MeTajjgap MEH OJapAblH KOpBITIAJapbl XaJbIK IIa-
PYaIIbUTBIFBIHBIH OapibIK cajlajapblH KaMTBIFaH. AYybIp KYKTEPi TacH-
TBIH KOHE JKCHIJI MallWHaJap, aybll IIapyalbUIbIFbl MallliHAIAPbI, TEIl-
JI0BO3, YIIaKTapaaH OacTam KapamaWblM WHE, IIeTe, KajaMmcamnka JeriH —
OapibIFbl METAJJIAH JKacajdFaH HeMece Heri3ri OeJiriH MeTaul Kypauibl.
Temip, MBIC, MBIPBIII, KOOAJIbT, AJIOMHUHUN, MarHui, BOJbppamM, MO-
nuONIeH, TaHTal, TUTaH, HUOOWH CHSKTHI METalAapAblH koHe OoJiart, mmio-
WbIH, 6a00UT, TIOPATIOMUHUN, HUXPOM CHSIKTHI KOPBITIAJIAPAbIH MAaHbI3bI

opacas 30p.
AabIHybI. MeTanaapabl KOCHIIBICTApbIHAH 0OJiN alyMeH MeTal-
Jyprus WYFbIIAaHaAbl. MeTaanyprusiHblH HET13r1 MIHJETI — MeTal-

JIapabl KOCBUIBICTAPhIHAH TOTBIKCHI3AAHBIPY KOHE METaliiap/bl Oacka
3arTapaaH Oesin ainy. MeTtanaapabl KOChUIbICTapAaH 0eJin any YIIiH
OpPTYPIIl 9Mic-TaciAep KOJAaHbUIAAbl. OHEPKOCINITE MeTalaapabl amy
TOCINIAEPIHIH OapJIbIFbl TOTBIFY-TOTBIKCHI3IaHABIPY peakUusiapblHA
Heri3aenreH. Kazip temenmeri Tocinaep naigairaHbLIa bl :

o IlupomemannypzusaivlK maciiu.
o TuopomemannypzuaiviK maciiu.
*  DnekKmpomemaniypzusniblk macii.

[MTupoMeTaIuTyprusuUIbIK TOCIIIE MeTalgapAbl ajly KOFapbl TEMIIEpa-
Typajapaa MeTalal KOCBUIBICTapAbl TiKeleW TepMHKalbIK OHACYIEH
eTKi3yre (maccuB MeTangapabl airy) Hemece kemipreri, kemipreri (II)
TOTBHIFBI, aTIOMUHUM, KPEMHUN HeMece CyTeTiHIH KeMEeriMeH MeTall
TOTBIKTaPBIH TOTBIKCHI3IAHBIPYFa HET13/eITeH:

ZnO +C - CO1 + Znl!,
Cr,0, + 2Al - ALO, + 2Cr /!,
Fe,0, + 4CO — 3Fe + 4CO, 1,

WO, +3H, > W + 3H,0,

2HgO — 2Hg! + O, 1.

Byn Tocinmen OomaT jkoHE MIOWBIH alblHAIBLI. [ mapoMmeTanyp-
THSIJIBIK TOCUIAEPMEH METalap ajly OJapJblH KOCBUIBICTAPBIH €PITIHIITEe
©TKI31Il, )KOFaphl TEMIIepaTypachi3, MEKTPOIU3AIH KOMETriMeH HeMece
0acka MeTaJJapMeH dCepIeCTIPiN TOTHIKCHI3AHbIPYyFa HET13/1€TeH:

72



CuO + H,SO, - CuSO, + H,0,

CuSO, + Fe — FeSO,+ Cul-

Bbyn Tocinnmig keMeriMeH ajiThliH, KYMIC,
MBIPBII, YpaH T.0. MeTaigap ajablHAJbI.

DIIEKTPOMETATYPTHSUIBIK TOCIIIE MeTall-
nap any TOTBIKTap, THAPOKCHIATEP, Ty3aap
OaJIKbIMaJapblH JIEKTPOIU3/ICYTe HET13/IeTeH:

Na"+¢& — Na’, Ca™ + 28 — Ca’,
Al” + 38 - Al

Byn TtocinMeH CiATiNIK XKOHE CUITLIIK-XKep
MeTaJI1ap, ATIOMUHUMN aJIbIHAbI.

Koangaubiaysl. MeTanagap XaJblK
MapyamblIBIFRIHBIH OaplibIK caliajia-
pBIHAA KOJIaHBUIAABl. AIaM TipIIijIiri ymriH
najganany gopexkeci OOWbIHINIA METaJAap aJAbIHFBI OPBIHAA TYpPalbl.
12-cypeTTe KapamalbIM JXapbIK OEpeTiH mamja KOJJAaHbIJIaThIH
MeTanaap kepcerinreH. Koimmanpluly cajacklHa Kapai MeTajaap mapTTh
TYpPZI€ Kapa >koHe TYCTI MeTangapra OeJIiHTeH.

12- cypem. Kapwix
Oepemin wiam.

* Kapa memanoap — memip meH OHbL Kailma OHOeyOiH He2i32i
OHIMOEPI — WIOUIbIH HCeIHe bonam.

o Tycmi memanoap — memipoen 6acKa memanoap >HcoHe 0J1apovl
Kaiima oHoey oHimoepi.

MertanaapablH THIFBI3ABIFBI 5 KI/M>-I€H YJIKEH 00JIca — aybIp JKOHE
odaH Kimr 0oJica — JKEHIJI Iell eKire OoJHel:

(e Kenin memanoap (mumuil, nampuii, Kaaui, Kaavyuil, amo)
MUHU, MazHui, muman m.o.). En scenin memann — numuiioin
muizoi30o1261 0,5 2/cm’.

e Aywbip memanoap (Kaomuii, HUKelb, CbIHAN, KA1ailbl, KOP2ACHIH,
Muic, kKobanem m.o.). En ayvip memann — ocmuiioiy, mui2oi30612ol
k 22,6 2/cm’. )

CBIPTKBI ocepiiepre Te3iM/Ii )KOHE 3eprepilik achll OyHBIMaap >kacay
YIIiH KOJJAaHBLTYbIHA Kapai:

C° bazanvt memanoap (kKymic, anmuoln, niamuna, naiiaoui m.o.). )
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Taburarra a3 TaparaHblHa (CHPEK Kep JIEMEHTTepi), backa MeTa-
JIapAaH epeKIIeJIeHEeTIH Kei0ip KacueTrTepine (3kapThliail ©TKI3TimITITI,
pPaaNOaKTUBTLIITI, )KOFaphl TeMIlepaTypaga 0aaKysl) Kapaii:

* Cupex Kezdecemin memanoap (akmunouomap, Jjanmanouomap,
eo1bhpam, eanaouii, HUOOUIL, Manma, paouii m.o.)

CUSIKTBI TUTITEpPre OOIHEe .

Nunuii MeH KyMic CoyJeHl1 XaKChl IaFblIBICTHIPFAHBl YIIiH
MPOXKEKTOPJIAp JKOHE peduieKTopIIap )Kacayaa KOoJIIaHbIIaIbl.

Exxengen acwur MeTangap: alThiH, KYMIC )KOHE MBIC TOJEM KypaJbl
peTiHae aKmia alHaabIMBIHIA OOJFaH.

(e O30exkcmanoa Kazipei ke3oe 40 oazanvr memann Keudep)
maowviizan.

* Anmoein Kopaapwel oOoubinwa O30ekcman dnemoe 4-opvinoa
mypaoet.

* Amnmoin kenodepi Kwvizvinkymoazer Mypvinmay, Oocivozam,
bynmken, banxkanmay, Apvicmanmay, Tepoaii m.o. scepnepoe
OPHAIACKAH.

* Kymic «kenoepi Hayau o6avicoinoazel  Bbvicokoeonvmnoe,
Oxosicemnec, Kocmonawwi; Hamanzam ooavicoinoazet Axmoode
Odezen Jcepnepoa OPHAIACKAH.

* Aamanvlk may - KeH-memanaypeusa - KomoOunamul eH  ipi
Kacinopvinoapowviy, 0ipi, o1 Kanmaxkkvlp Keninen OHOIpiiemin
Pyoa He2i3iH0e HCYMbIC icmeiiol HcaHe mycmi MemaJijl OHOIPeoi.

e Conoait-ax, O30exkcmanoa Au, Ag, Cu, Re, Mo, Pb, Zn, W, Cd, Ni,

S Os, V, Sc, Te, Se cusakmot konmezen r1emenmmepoiy, Kenoepi oap. )

§16 ) KopsiTHanap

KopsiTnanapablH TYpMBbICTaFbl MaHbI3bI Typasibl He Oinecin?
@— Kopvimnanap — oankpimoinzan memanoapoa 6acka meman-

oapovlH, Oeumemanoap MeH Kypoeni 3ammapovly epyiHeH
naiioa 0o1amolH OanKbimanap.
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* Kopvimnanap KpucmanowlK KypblibicKa ue.

*  Kopvimnanap Kammol dHcoHe HCYMCAK, OHAL JCIHE OAIKYbl KUbIH,
ciaminep JHcoHe KblKbl10apOoblH, acepine mo3imoi mypaep 60nvin
0o.1ineOoI.

MeTangap KOpbITHAJAPBIHBIH KbIJTY XOHE JJISKTP OTKI3TIIITIT1
Korapbl 0omanbl. KopeITnamapaslH KacUeTTepl OHBIH KYpPaMbIHIAFbI
3aTTapbIH KacUeTTepiHe Ae OainanbicThl Oomansl (10-kecte).

("o 99 % moic ncone 1 % Oepunniuiioen mypamolH KOpblHna Moicman )

7 ece Kammul 00.1a00bl.

e 50,1 % eucmym, 24,9 % xopzacein, 14,2 % kanaiwt, 10,8 % kao-
MUil0en mypamvlH KOPbIMNAHBIY, 04Ky MmMeMnepamypacol
65,5 °C (eucmym — 271,3 °C, kanaiwnt — 231,9 °C, kaomuir — 320,9 °C,
Kopzacwvin — 327,4 °C-0a 6anrkuowi).

*  Mbuipoviui, moic, anromunuil yHceke Kyiinoe cyoa epimeiioi, dipax 5
% muipviut, 50 % moic, 45 % anomunuiioen mypamoin Kopvimna
a0emmezi Hcaz0aoa cymen apeKemmecin, Cymezini bl2blCHblPbIn

\_ woleapaonl. )

KopsiTiianap na merangap CHSKTBI KPUCTAJIBI KYPBUIBICKA HE KOHE
oJIapJIbIH, KaCUETTEPl KYPBUIbIChIHA Toyenai Oomanael. Kpucranganranga
Kerbip KopwITHangapjaa XHMUSIJIBIK KOCBUIBICTap mnaikjga Ooiaabl;
KehOipeynepiHae MeTaaa aToMAapbl XUMUSUIBIK TYPFbIIaH OaimaHbIC
Ty30ei1i. byHnailt KopsiTiiajnap KarThl epiTiHAiIep Jen aTanajbl.

("e  Tomozenoi Kopblmnanap — amom paouycCmapbvlHblH eﬂmeMOepB
HCAKBIH Memaloap apacvlHoa nauoa 0012aH, KPUCMAAl mMop
myiiinoepinde amomoapvl ayviCbln OpPHANACA AnAmMblH KO-
poimnanap (Cu—Au, Ag—Au, Na—K, Bi—Sb).

o Iemepozenoi Kopvimnanap — amom paouyCmapvlHblH UWiAMaa1apsl
OOUBIHIUAG QUBIPMAUUBLIBIZBL Y/IKEH Memanoap apacvlHoa naioa
oonzan, Kpucmaiil mopaapuliHely, MmMyHiHOEpiHOe amomoap
anmaceln opuanaca aimaiumosii Kopoimnanap (Sn—Al, Zn—Al).

* Humepmemann (memanapansviK) KOpblmnauiap — IneKmpome-
picmik manoepi 0ip-0ipinen yaKeH aublpmauivliiviebl Oap me-
\_ manoapoan naida oOonzan Kopwimnanaap. Onapoa MemaJwapJ
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apmypni IKeueajieHmmi meoJiuiepoe KOCbLIblin, XUMUAIBIK KO-

coivicmap mysedi (CuZn, Cu,Al, Cu,Zny).

10-xecme

Keii0ip KopbITHANAP KAWJIBI MAJIIMET

KOpBITHaIIap,E[BIH aTaJIybl

KopsITmanapabiy naibi3abIK
Kypambl %o

KopsiTnanapabiy
KOJIJaHBLLY CaJIaChl

Apainac 6a60uttep

JlropanroMuHui Al 95—97; Cu 1.4 Y1ak jkacayja
Mg 0,4—2.8; Mn 0,2—1
o blceiTy acnanrapsin
Huxkenun Cu 67; Ni 32, Mn 1 MARbIHIAYA
Fe 73; Cr 18, Tor 6acraiTeIH Oomar
Ilexpan . .
Ni 9 periaae
Fe 70-85, JXKbImgam KeceTiH acrnanrap
Boabsppamast 6omat W 12-23, Cr 2-6, MaiibHaya
C 0,5-0,6
I1
Koprachiss: 6a66uT Pb 80-82, Sn 16-18 SIS
JTaibIHIaY/Ta
Sn 82-84,
Kanatibuier 6a00uT 1 Manmna xacayna
Sb 10-12,Cu 6
Pb 64-66, MammuHa xacayna KoHe ap-

Sn 15-17, Cu 0,3

TYpPJIi KOpBITHATAP

bacnaxana KOPBITIIAChI

JaubIHAAyAa
o Ni 4070, DJeKTpMEeH Kblzvz[LImeaTLIH
eppoH Fe 2255, Cr 15-18 acmanTap JaibiHaayAa
Pb 55-75,

Sb 15-25, Sn 10-20

bacnaxananma

Keit0ip xarmaitnapma metanmap Oip-OipiMeH apanacmaiabl JKoHE
KOpBITHA Taija 0oaMaigel (TeMip MEH KOPFaChiH).

KyHaemikTi TypMmpIcTa Taza MeTaJgapAaH >KacajdfaH OyHbIMIap.Ibl
ke3nectipmeiimiz. KopeiTnanap anjbiH-ajia OCNTIJIEHTeH KacUeTTepi
KOCIapjaHFaH Jkarnaiaa nadsiHaananpl. KopeiTnanapabslH KpucTaiil
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TOPJApBIHBIH Ta3a MeTalJJgaplaH
aripipMamblIbiFel 0ap. Cyperte Tasa
MBIPBIIII TI€H MBIC JKOHE OJapablH
O01p-OipiHIeri KaTThl €epITIHALIEPIHIH
KPUCTAJT KYPBUIBICTaphl OCHHEIICHTCH.
KopeiTnanap kacuerTepiHiH op TypJIi-
JIT1 HOTHIXXECIH/IE OHEPKOCINTE >XOHE
TYPMBICTA KEH KOJIJaHbLIAJIbl. MBICAJIBI,
Kanaibl Kosackl 5000 kw1 OYpBIH
KonmaHbelIFaH. Kazipri ke3ae Temip koHe
AJIOMHUHHN HET13/11 KOopbITHaaap KeH

13- cyper. Muvipovtut (a) nen
Mmuic (3) memanoapsl rHcone

TapajfaH.
BJAb siaemeHTTepi: MeTangapablH Kopbvimnaiapbl.

onaposiy 0ip-oipinoeci

MEPUOATHIK KECTeIeri OpHbI, TaOurarTa
€pKIH JXOHE KOCHIJIBICTAp KYHIHIE
Ke3JeCeTiH MeTajaap, MUPOMETAINypTHus, THAPOMETAIyprus,
AIIEKTPOMETAJUTY PTUSIIBIK 91C-TOCUIALP.

Cypakrap MeH TancbipMaJjap

AW -

KopeiTianap kaiai ambrHaab?

KopsiTnamapasia KacueTTepi Here 0ailyIaHbICTHI?

KopsiTnanap kaii xepiaepae KoJgaHbLIa bl?

60 % wmbic xoHe 40 % MBIPBIIT KOPHITHAHBIH XUMHUSIIBIK KOCBLIBIC
petingeri popmynaceiH aHbIKTa, 99 % MbICc )oHEe 1 % Oepuimit
KopeITHaublH 10 © Memnmepid TONbIK epiTy ymiH 20 %-abIK HUTpaT
KBIIIKBIJ SPITIHIAIACH HEllIe I' KaXKeT?

TypMbIcTa KOJAHBIIATHIH aTIOMUHUNA BIIBICTAPIABI HTalbIHIaFaH I
QJTIOMUHUMN KOpBITHIaJapabl Naigalanyra 00JIMalTBIHBIH TYCIHIIpE
aJtacblH 0a?

375, 583, 585, 750, 900 nmpobGanbl anTelH OyibIMaapaarsl nudp-
JIApJIBIH KaHJail MOHI 0ap €KeHIH OKBITYIIBIIaH Cypall, MiKipaepiHIi
JIOTITEPJIEPiHE JKa3bIHAaP.

AnaMpaap exeleH KOJJaHFaH KOphITIaiap Typajabl MOJIIMET KUHA
JKOHE XUMHUs YHIpMeCIHe TaJIKbliIa.
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§17 ) MeTtangapabiH QU3HKAJIBIK KOHE XUMHUAJIBIK
: Kacuerrepi

Metanapik OailaHbICTBIH 0aCKa XUMHSUIBIK OaliIaHBICTAPMEH YKCACTBIFBI JKOHE
albIPMAaIIBUIBIFBI JKallyIbl He Oltecinaep?

du3zukaJblK Kacuertepi. Merannap (¢ppanHnuii )KoHE ChIHANTaH
0ackKa) — KaJBINITHl KaTThl arperar Kyuaeri 3artap. Kpucramn kyigeri
MeTajap COYJCHI JKaKChl MIAFBIIBICTHIPAAbl, COHABIKTAH JKbUITHIPAIbI.
Nunuii MeH KyMic COyJICHI KaKChl MIAFBUIBICTHIPFAHABIKTaH, MPOKEK-
TOopJyap XoHe pedieKkTopaap kacayaa KoJJdaHbIIaabl. AJIOMHHUAN
MEH MarHuijeH Oacka OapiibIK MeTajjgap YHTaKTallFaH KyHiHIe
Kapa KOIIKBUI HeMece Kapa cyp Oosaabl. AJITBIH MEH MBICTaH Oacka
MeTaJIap aKk Hemece Cyp TYCTi 6oaasbl.

Bapnbeik MeTanmap SJEKTp TOTBIH KOHE KBIITYABl )KAaKChl OTKI3El.
Kymic men mpic Oy caiaja ajJblHFBl OpBIHIA Typaabl. MeTanIbiH
TO3IMIUTIK KOHE IUIACTUKAIBIK KacueTi 0ap. EH nmiacTtukanblk meTai-
aJIThIH, OJIaH XYKa (oibra HemMece XKIHIIIKE XKIiIl JaiblHaayFa 00abl.

MeTtaaabik 0aiianbic. MetangapablH MyHIal KacUeTi OJIap/blH
1K1 KYPBUIBICBIHBIH ©31HE TOHMITIMEH TYCiHIipineai. MeTtanmapabiH
KpHUCTaJl TOpPJIApbIHBIH TYHiIHIAEpiHAEe OelTapam atroMmaap, OH 3aps-
TaJfaH MOHJAp OpHAJlacalbl >KOHE OJIapIblH apacblHIa 00C JJIeK-
TpOHIAp KO3Fajanbl. MeTalgapaa TYPaKThl TYpJie aToMaapaaH 3JIeK-
TpOHIApAbIH 06JIiHYy1 )XKoHEe HoHAapFa Oipiryi Oomnbin Typanbl. Con epkiH
AJICKTPOHIAPABIH OOYBI OJapIbIH 3JCKTP TOTBIH KOHE JKBUTY/BI JKAKCHI
©TKI3ylH KamMTaMachl3 eTelll. DJIeKTpoHAap OapiblK KpHUcTajljaap YUIIH
OpTaK caHaJaJbl.

* Memanoapoa ow uoHoap MeH OpmMax 31eKMPOHOIAP aApPaAcbIHOA
naiioa 0012aH XUMUAIBLIK OQUIAHLICMbBL MEMAal0blK OallaaHbIC
oeioi.

Meranablk OalilaHBIC KaTThl )KOHE CYMBIK arperar Kyiijae 6oiyblHa
KapaMacTaH, TEK MeTaJjljlapra FaHa ToH.

TeIFBI3ABIK, OalKy XOHE KalHay TeMIeparypachl, KaTTBIJIBIFbI
METaJJl aTOMJApbIHBIH JXE€Ke KacHeTTepi OOoJFaH SApO 3apsiablHA,
Maccara, MeTaJlIbIK OailJlaHbICThIH OEPIKTIT1HE TOYEJ/Il.

OpTak THIFBI3ABIK OOWBIHINIA METAJNAap >KEHiJ, SFHU THIFBI3IBIFBI
5000 kr/m*-teH kimri (auTHHA, HATPpUK, MarHui, ajJlOMUHUA T.0.)
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J)KOHE THIFBI3IBIFEI OYyJIaH YJIKEH ayblp MeTajjgapra
(MBIpBIII, TeMip, MBIC, ChIHAN, aJThIH, MJaTWUHAa,
ocMui T.0.) OeniHe .

Exn TemeHri Oaiky TeMIiepaTypachl ChIHAITa
(—38,87 °C) 6oxnca, eH korapbIChl — BoJibpama
(3410 °C). EH KaTThl MeTalJI XpOM MEH BOJb(ppam
0oJica, €H KYMCaFbl — HATPUH, KUK )KOHE UHJIUN.

XuMuAABbIK Kacuerrepi. MertangapablH XH-
MUSIJIBIK KaCHUETI OJapJIblH aTOMIAapPbIHBIH BaJICHT-
TiK 3JIEKTPOHJApbIH OHaAil Oepim, TUICTI MOHAApFa
aliHany KaOiJleTIMEH aHBIKTallagbl. XHUMHUSIIBIK
peaknusiaapaa MeTalJapablH aToMJapbl TOTHIK-
CBI3MAHIBIPFHINIT KacUeT KepceTeni. MpIcanabl, OTTe-
rie ’kaHy YJAepiciHJIe MeTajlJl BaJIeHTTIK JJIeK-
TpOHAAPBIH Oepim, OH 3apsAATHl MOHFA aiHaalbl
— TOTBIFaJIbl. AJT OTTEri 0oJjica JISKTPOHIAPIBI Ka-
OpuIAam, TEpiC 3apsiAThl MOHFA alHaIagbl — TOTHIK-
ChI3JIaHAIbI:

M-né - M™, nO, + 4né — 2n07?,
4M + nO, — 2M O, .

Harpuii xnopmMeH KOCBUIFaHAA 3JIEKTPOHIAPIbI
XJIopra Oepelll, MBIPBII Cydb(aT KbIIIKbIIBIMEH
ocepJIeCKEeH/Ie, OHBIH OepTeH JIEKTPOHIAPBIH CYyTeri
KaObLIIalAbI (peaKius TeHACYIH JKa3).

MeTaaaapablH 3JeKTPOXUMHUAJBIK KepHey
KaTapbl. MeTanaapablH TOTBIKCHI3TaHIBIPFBIIITHIK
KacueTl op Typsi. MBIpBIII KOpPFAachlH HUTPAThIHAH
KOPFACBHIH/IbI BIFBICTHIPHITN IIBIFAPa/Ibl:

Zn + Pb(NO,), — Pbl + Zn(NO,),.

bipak KoprachlH 1oJ COJ JKarmaijga MBIPBIII
HUTPATBIHAH MBIPBIIITH BIFBICTBHIPBIN IIBIFapa
anMauabl. JleMek, MBIpBIII — KOPFAaChlHFA KaparaHjaa
KYIITI TOTBIKCBI3aHABIPFBINI. AJl KOPFAChIH MBICTBI
OHBIH TY3IapbIHAH BIFBICTBIPHIN MIBIFAPAJIbI, IEMEK,
OFaH KaparaHjJa — KYIITI TOTBIKTBIPFBIII.

79

1 3aTTap/IbIH TOTBIKCHI3AHY KACHETIHIH KYIIIC1, — N

— XKa

Au

Au+3

Hg

Hg+2

Ag

Ag'

Cu

+0,34 | +0,80 | +0,85 | +1,50

Cu+2

H,

0,00
2H*

Pb

-0,13
Pb+2

Sn

~0,14
Sn+2

Ni

-0,25

Ni+2

Fe

~0,44
Fe+2

Cr

0,74
Cr+3

Zn

0,76
Zn+2

Mn

—-1,18

Mn+2

Al

-1,66

Al+3

Mg

-2,37

Mg+2

Na

-2,71

Na*

Ca

-2,87

Ca+2

K

-2,92

K+

Cs

-3,01

Cs*

1
-3,04

Li
Li*

T'mapaaranFaH HOHAAPIBIH TOTHIKTHIPY KACHETIHIH KyIIei+ ng —




Bip meranael 6acka MeTanaap oJaplblH KOCBUIBICTAphIHAH BIFBIC-
THIpBIN MIBIFapy KaOineTiH opsic faabiMbl H.H.bekeToB TOJBIK
3eprrered. On mertangapAbl «BIFBICTBIPBIN IMIBIFAPYy» KaTapblHa
OpHAJIACTBIP/IbI YKOHE OJApJbIH apachblHAAFbl CYTET1HIH OPHBIH KOpPCETIN
O0epai. Kaszipri ke3ge Oyi Katap memanoapoviy 31eKmpOoxXumMusiiblk
KepHey Kamapvl Hemece Memanoapovly CmAaHOapmmsl 3J1eKmpoo
nomeHnyuanoap Kamapul AEI aTaiaisbl.

OpO6ip MeTaJn ©31HEH KEWIHr1 MeTajAbl OHBIH TY3JdapbIHBIH
epITIHIICIHEH BIFBICTBHIPHIN MmIbIFapaabl. CyTerire meiH COJI jKaKTa
OpHaJacKaH MeTaJiAap OHbl KbIIMIKbUIAAP €PITIHAICIHEH BIFBICTBIPHII
mbIFapaabl (JIMTUN )KOHE MarHUM apaliblFbIHIaFBl METaJIap CyTeTiHl
CyJdaH KaJbINThl TEMIIEpaTypaja bIFbICTBIPHIN HIbIFapajibl). CyTerijieH
KeWiH OH jXaKTa OpHaJacKaH METaJiJap OHbI KBIIIKBUIAAPABIH CYJIbI
epITIHAUIEPIHEH BIFBICTBIPHIN IIbIFapa aaMaiabl. MeTajl aToOMbl ©31H1H
BAJICHTTIK 2JIEKTPOHIAPhIH KaHIIAJIBIKTHL OHA Oepce, 01 COHIIAJIBIKTHI
KYIITi TOTBIKCHI3AaHIBIPFHIII OOJIBIT CaHATabI.

BJb snemenTTepi: MmeTangapablH (PU3UKAIBIK KaCHETTEPl, METaJI-
OBIK OalimaHBICTAp, MeETalgap — TOTBIKTHIPFBIII, MeTalJAapablH
AIEKTPOXUMUSIIBIK KEPHEY KaTaphl.

Cypakrap MeH TancbipMaJjap

Merangap nepuoATHIK XKyiie/le Kajlaid OpHaJlacKaH?

MeTanmap TabuFaTTa KaHAal Kyie ke3aecemai?

MeTannapasl any ToCcUIiH Ounecinaep me? Mpicall KeATipiHaep.
MeTanmapablH KBIJIY KOHE JJIEKTP TOTHIH JKaKChl ©TKi3yl Here
Toyen1i?

AyBIp KOHE KEH1J MeTajlap/blH KalChIChIH Oliiecinaep?

EH KaTThI )KOHE TTACTUKAJIBIK METalaapbl Olrecinaep me?
MeTangapablH XUMHSJIBIK KACHETTEPIH HEMEH TYCIHIipeMis?

CpIHAIl MBICTHI OHBIH TY3Jbl €PITIHIICIHEH BIFBICTBIPBIN WIBIFapa
ana ma?

9. | Merangapna kanaii Oaiianbic 6ap KoHe OHBIH MOHI Heze?

10.| MeTannapabiy 5JeKTPOXUMHUSIIBIK KaTapbIHBIH MaFbIHACHI KaHIai?
11.| Kymic HUTpaThIHBIH €piTiHAiCciHE MBIC 9cep €TKeHae, oxaH 4,3 r
KyMic OeJiiHIIl mIbIKKaH. Peakius YIIiH aJIbIHFaH epiTiHiIe KaHIIa

PNAUM AW

HUTpAT Oonran?
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MeTajaap KOppo3usachl
§ 18. ) Aap ®opp

Mertast OyiibIMaapbl HENIKTEH TOT O6acanpl? Metamn OyibIMaapas! (op Typui
JeTajgbJap) TOT 0acybl HOTHXKECIHIE OOJIaThIH XKaFbIMChI3 CajAapiapablH aJlJIbIH
KaJail aimmyra 6osaanl?

Kopmaran opTaHblH ocepiHEH MeTajjapAaH >kKacalfaH KeNnTereH
OyiibIMIap MeTalaapiblH TOTBIFYBl CaJJapblHAH OKCUJATEP, THIAPOK-
CUATEP, TY3Jap CHUIKTHl XHUMHUSAJIBIK KOCBUIBICTAp TY31I, OyJiHEmIl.
Koppo3usitHeiH ToMeHAeTi TypJiiepi Ke3aeceni: XUMUSIBIK KOppO3us,
OMOXUMHUSAJIBIK HEMECe OMOKOPPO3HS, DIECKTPOXUMHUSIBIK KOPPO3US.
Koppo3usinblk yIOepicTiH XKYpy >KarjdaiiplHa Kapall KOPpO3USHBIH
MbIHaJIall TypJiepi 6ap: aTMocdepalblK, CYHBIKTBIKTa HEMECE DJIEKTPO-
JUTTEPAE, TOMBIpAKTa HEMECE JKEep acCTBhIHAA, FJIEKTPOKOPPO3Hs, aMall-
ChI3 KOPPO3Usl, KEPHEY HOTHXKECIHIET1 KOPPO3Us.

-~

~

* Koppozusa — memanoapowviyy Kopwiazan opmamen acepiecyi
canoapviHan Oyiny yoepici.

*  Xumuanvlk Koppo3us — J1eKmp mo2blH OMKi30eiumin opmamen
acepecylin canoapovlHan Memaadapovly OyaiHyi.

*  DneKmpoxuMuAnblK Koppo3usa — 0acKka MemasiimMeH, IJ1eK-
mponiumnen Hemece cymMeH mikeneil acepnecyoil cai0apblHaH
\_ Memanoviy, OyaiHyI. )

XUMUSIBIK KOPPO3UsiFa HATPUNA MEH KaJIbIUH1H ayajia TOTBIFYHI,
cyrteri cynbdui, ragoredai, Kykipt (IV) ToTeirysl xoHe Oacka ras3jbl
opTajaa, JIEKTP TOThIH OTKI30CUTIH MyHail, OCH3UH, TOJYOJ CHUSAKTHI CY-
WBIKTApIBIH OCEpiHEH MeTaJAapAblH OYIIiHyl MbIcanm Oosamsl. MyHOa
3JICKTPOHAAP TIKEJICH TOTBIKTBIPFBIIIKA OTEC/Ii:

Fe — 2¢ —» Fe?*;
[ 2H,0 + O, + 4¢ - 40H;
2Fe** + 2H,0 + O, — 2Fe(OH),;
4Fe(OH), + 2H,O0 + O, —» 4Fe(OH),;
| 4Fe + 2nH O + 30, = 2F¢,0, - nH,0;
aku 4Fe + 6H,0 + 30, = 4Fe(OH),.

o~

6—Xumusi, 9- CHIHBIII. 81



Fe(OH), — 6yn temip (III) rugpoKcuai HEMECE CEH KOPreH TEMIp
3aTTapAbIH CHIPTBIHIAFBI TOT. OJEKTPOXUMUSIBIK KOPpO3Usiaa Kyp-
neni yaepic xxypeni. TexHUKana KOIMaHBUIATBIH METajlapFa dpKallaH
O0acka MeTangap apanackad 0onaabl. COHIBIKTAH METaJIAap AJIEKTPOIUT
epiTiHICIHe TUTEHJE, Y3/IIKCI3 ICTeUTIH rajbBaHUKAJIBIK JJICMEHT Tai-
na Oonanbl, MYHJa aKTUB MeTaJ OyniHeni. Ayajaa opOip MeTas
OyiBIMHBIH OeTiHAe cy KoHAeHcanusuiaHaabl. OHaa aTMocdepaaarsl
raszmap epir, 3JEKTpOJUT maikga 6onanel. Erep merann Gacka meTanra
THUIN Typca, TajJbBaHUKAJIBIK KYI KOHE DICKTPOXUMUSIIBIK KOPPO3US
6onanpl. Taza MeTanaap 3JIeKTPOXUMUSIIBIK KOPPO3USAFa YIIbIpaMal/ibl.

Koppo3sust xanplK mapyambUIbIFbIHA YIIKEH 3USH KeaTipeai. ABTo-
MOOUJIBJIEP, XUMUSI OHEPKACIOIHIH Kypaliiaphl, acnamnrtap, KyObipiap
XKOoHEe OacKanap — KOPPO3HUSIHBIH caljapblHaH €H KOIl OY3bIJIaThiH HbI-
caHmap. MeTa KepHeyJlep KaTrapblHJa KaHIIama COJI KaKTa Typca,
SSFHU KaHIIaMa aKTWUB 0oJica, OJ COHIIaMa T€3 KOPPO3HSJIaHYBI
Kepek, Oipak OapnbIK >karmaima Oymait 6oma Oepmeiimi. Mpicairsl,
METaJIAApbIH JICKTPOXUMUSIIBIK KaTapbIHBIH 0ac KarblHA OpHaJacKaH
AJTIOMUHUN aTMoc@epaHblH dcepiMeH OoJlaThIH KOpPpO3HsIFa endyip
KapchlIBIK KepceTeni. OHBIH ce0ebi — aJIOMUHUNIIH OCTiHAE
ATIOMUHHM TOTBIFBIHAH JXYKa mepae mnaiga Oonwim, Oyn mepae
AJIOMHUHUNAI KOpIIaFaH OpPTaHBIH OCEpiHEH Kopfrauawsl. bynm mepme
JKOMBLICA, AJTIOMUHUMN OTE TE€3 KOPPO3UAIAHAIbI.

XaJpIK MIapyambUTBIFBIHIA JICKTPOXUMUSIIBIK KOPFaAy 9JIiCTEpi Cy-
JIBl OPTaJaFrbl HEMECE TOMBIPAKTAFhl METAJI KOHCTPYKIHSIIAPIBI KOP-
po3usilaH KopFayna KoJJaHblIajabl. MeTanaap/bl )KoHE MeTall KOHC-
TPYKIUSTIApAbl KOPPO3HsIaH KOPFayIdblH TOMEHET1 dJIicTepi KeH KOJI-
TaHbBITAabI:

(. Kopzanmuvin kadbam sncacay.
*  Koppo3uanvlik opmanviy 6encenoinizin kemeumy (unzuoupiey).
* Memanoviy Kacuemmepin eo32epmy (KOCOIMULAAAPObL HCOIO
Hemece Kocbimuia Kocy).
*  INeKmpoxXumMuanvlK Kopzay.
K. Xumuanvlk mypakmst mamepuanioapovt naidaiamy. )

~

Mertanaap KOppO3UsIChl XaJIbIK IIapyalllbLIbIFbIHA YJIKEH 3USIH KEJTi-
PETIHIIKTEH, MeTaJAapAbl KOPPO3UAAaH CaKTayIblH MaHBI3Bl OpacaH
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30p. COHIBIKTAH KOFapblla alThUIFAH JAICTEPAIH €H MaHbI3IAbIIaphiH
KapacThIpaMbI3.

Koprajlitein Kabar. Mertannapaslqy 0eTi KOppo3usiiaH KOpFay
yuiig OeWMeTain KabaTtTtapMeH: jak, 0osy, sMaibaap, cMmoJliaiap,
riactTMaccalnap, okcuarep, tysnap (docdarray) xone O6ackaiapmMeH
KarTamabl.

dDocdarray — Kapa KoHe TYcTi MerangapAblH Oetinne docdar
KabarTtapbelH Ty3y oaici. byn omic mertanmapasiH GocdaT KbIIIKBIIBI
JKOHE OHBIH TY3JapbIHBIH €PITIHIAIJICPIMEH OpEeKeTTecCin, OeTiHae cyaa
epiMeiiTiH pocdar Ty3napblHaH KypaJfaH Kabarrap Ty3UlyiHE HEris-
nenreH. docdar kabaTTapblH aly YIIIH KOJIAHBUIATHIH 3aTTap aHOJTHIK
MHTUOUTOpIIap KarapblHa Kipei.

docdar KabaTTapbIHBIH AJIEKTPOUZOIAIHUSIIBIK KaCUETTEePl JKaKCHI
OONFaHIBIKTAaH, OJapAbl dJIEKTpOMAaIlNHAaIapAblH OOJIIEKTEpiH Kaca-
FaHJa, JJCKTPOTEXHHUKAJBIK XoHE Oacka OosarTapablH OeTiHAE
3JIEKTPOU3OJIAIMSIIBIK KadaT KypyFa KoJi1aHa Ibl.

Ke3 kenren esnmem xoHe mimiHaeri OyisiMaapasl pocdarrayra
Ooslampl, OHJA TeMIlepaTypa pexuMi dpTYypiai 6onraH ¢ocdarTaThiH
epiTinaiiaep Koananbinansl. ocdarrayra yakslT a3 keteai. Merasi
OyiisiMaapabsl OosyaaH axnasiH ¢ocdarray OosiynapabsiH OolaTmneH
TBIFBI3 OiIpiTyiH JKoHE OeTIHAET1 opTYpPJl KOPPO3UIbIK OYJIiHYiHIH a3
OomysrH KamTamachi3 eteni. @ocdar KabaTThIH Naiiga 00aybIHAA CYyTET1
Oemineni. Temip aToMamapsl CaThIIBl TYPAE KBIIMIKBII KYPaMBIHIAFBI
CyTeri aTOMJapbIHBIH OPHBIH Oacabl:

2H,PO, + Fe = Fe(H,PO,), + H, T’
Fe(H,PO,), + Fe = 2FeHPO, + H, T)
2FeHPO, + Fe = Fe (PO,), + H, T
Kebinece metanmap Koppo3usara eAdylp Te3iMAl MeTajlJaapMeH e
KanTtaiaaabl (HUKEIb, MBIPBIII, XpOM, aJIIOMHUHUNA, alnThiH, KyMic). Erep
Kabar OyniHCe, SFHU MeTaJAbIH Oip OeJiri ambUIBI Kajca, KOprayra
allFaH MeTaJlI OeJICeH I OpTaFa TYCIiN, rajJbBaHUKAIBIK JJICMEHT IMaiga
0oJIaJibl KOHE MeTaJUl KOppo3WsiiaHaabl. Erep kamrajdraH MeTasl
KOpFaJlaThIH MeTalaH OeJiceHIipek 0oJica, MbICalbl, TeMIpJiH OeTiHE

MBIPBIII KamnTajca, KanTajlfaH MeTaaa (MbBIPBINI) aHOJ Oojanbl KoHE
MYHJal KabaT aHOATHI KabaTr aemn araiaabl. KopralaThlH MeTaslI
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(Temip) xatox Oonaabl XKOHE OJ KalTaJFaH MBIPBIIITHIH OapibIFbl
KYMcaJplll OiTKeHIIe Oy3puIMaiapl. KanramaTelH MeTallFa KaparaHiaa
OeJCeHaIIITI KeMipeK MeTaJil KaToJ KalOaThlH Ty3ell: erep KaTon
Ka0aThl OY3bIICa, KOPFAIAThIH METAJIJI JKbUIIAaM KOPPO3HUsIaHAIbI.

Koppo3usiablk oprara acep ery. Merangap/ablH aliHaJIaChlH1aFbl
opTaJiaH 3USHABI KOCIHanapAbl IIBIFAPHII, epireH OTTeT1 MEH TY3AapAblH
MeJIIIepi KeMEUTiIce, oNapAblH 9CEepiIMEH KOPPO3USIIaHATBIH MEeTa-
JapabIH KOPPO3USICHIH a3aiTy YIIiH KOPPO3USHBI OasynaTaTblH HHTHUOU-
TOpJap JAeM aTaJaThlH 3aTTap KOJIaHbLIAbI.

Nurudéuropaap — apHaiibl 3arrap. Koppo3usuiblk opTara a3 MeJ-
mepae (10 — 10> monb/i) KOCBUIFaHAA, OJ KOPPO3USIIBIK YIepic-
TiH JKBUIJAMABIFBIH MIYFBII TOMEHAETEIl HeMece TOJBIK TOKTa-
Tanel. MHTHOUTOp peTiHAe OpTypil XKEKeJereH OpraHUuKalbIK
KoHe OelopraHUKaJbIK 3aTTap MEH OJlapAblH KocIajaapbl KOJJaa-
Hbelnanel. Uaruburtopnap armocdepanblK, KbIIIKBUIABIK OpTalaFrsbl,
TEHI3 CYBIHJIAFbl, TOHA3BITKBIII CYWBIKTHIKTAPBIHIAFbI, TOTBHIKTAa-
HyIIbLJIapAaFbl, Maljlapaarbl OPTYPJi KOPpPO3USAaH MeTaliaapabl
KOpFay/a KoajaHbiianasl. MHruOUTOpIapAblH KOpFay KacHeTi ollapAblH
MeTalJblH OCTiHIE aJCcOopOMUsIIAHbIN, KAaTOJ XOHE aHOJ YAepiCTepiH
OastyJiaTybIH OailjIaHBICTHI.

DJIeKTPOXUMHSAJIBIK KOPFay. DIEKTPOXUMHUSIIBIK KOPFayIblH MaFbl-
HACHI COJI, OHJIaFbl KOPFAJIATBIH HbICAH TYPAKTHl TOK KO3iHIH KaTOJbIHA
’)kanraHanabel. HoTmxkene HbpicaH Karoaka aHaianel. Kopposusgan
Oynail cakTaHy KaTOJ KOpPFaHBICHl Jemn arailaibl. MyHIa aHON
peTiHJle MeTaJul KYWiHJer1 ChIHBIKTAap KOJJIaHBLIAJbl KOHE OJ KOPpPO-
3UsAFa YIIbIpan, KOpFajdaTbhlH 3aTThl KOPPO3HUSAIaHyAaH CaKTaiiabl.
[IpoTekTopabIK KOpFaHbICTAa KOPFaJaTblH METajlfa oJaH Ja OeJICeHaipeK
MeTaljl IJIacTUHKajldap — OpoTeKkTopyiap Kocwuiazabl. [laiina Gosran
raJlbBAHUKAJIBIK JKYIITA MIPOTEKTOP — aHOJ, KOPFaJIaThIH HBICAH — KaTO/
KbI3METIH arkKapajabl. MyHa NpOTEeKTOp kaWiam OyJiHedl, MeTasll
KOHCTPYKIIUSIHBIH KOPPO3HUSICHI IEPIIIK TOKTANIHI.

Kazipri ke3me Tek »aHa KOpfay oJicTepi FaHa emec, TINTi
METalgapabl aJiMacThIpy MYMKIHAITIH OepeTiH MmiacTtMaccanap,
KBIIIKBUIFA MIBIIAM/IbI [IEMEHT XoHEe O6acKa Ja 3arTap kacaiyna.

B/Ib snemeHTTEpi: KOPPO3US, XUMUSIIBIK KOPPO3Us, IEKTPOXU-
MUSLITBIK KOPPO3Hsi, KOPFAyIIbl KabaTTap, SJIEKTPOXUMHUSIIBIK KOPFay.
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Cypakrap MeH TancbipMaJjap

Temipaen acanfaH 3aTTapaAblH OipiH MalaJTaHbIN, OHBI BLIFAJ I
opTajia, alllblK aya acThIHJa KaJAbIPABIH Jedik. benariai 6ip yakbIT
OTKEH COH OJIT1 3aTTBHIH CBHIPTHIHAAFHI o3repicTi 6akplia. Kannai
e3repicTi OaiikaabiH? HenikTen? JKayaObIH bl HeTi3en Oep.
Koppo3usinbig Kannai Typiepi 6ap?

MeTanmapasl KOppO3HUsIIaH Kajail cakrayra 0oagbr?
MeTtangapasl KOppo3usigaH KOpFay YIIiH ©31HHIH JepOec Xo-
OaJIapbIHABI YCBIH.

Tewmip ayanarsl OTTEri MEH CYJBIH 9CEPIMEH KOPPO3HSIAHBIN, “TOT
naiina 6onanst: 4Fe + 6H,0 + 30, = 4Fe(OH),.

2,24 T Temipai TOT 6acy YIIiH K.K.-Ia ©JIIICHETIH KaHIIa KeJaeMIeri
OTTeri Kepek?

28 r TeMipaliH KOPPO3UANIaHYbl HOTHXKeCiHAe Kanma “Ttor” Fe(OH),
maiia 6onanbl, peakius YIIiH OpTallla KaFaai1a eIIeHreH KaHia
MeJIIIepAe OTTEr1 Kepek 0omamabi?

TeMmeHnperi e3repicTepai iCKe acblpy YIIiH KaXXeT peakIHs TCH-
TeyJIepiH Kaj:

Fe — FeO — FeSO, — Fe (SO,), — Fe(OH), — Fe,O, — Fe.

12,8 Kr MBIC METaJIbl TOJBIK TOTBHIFYHI YIIiH OpTalla )araanaa -

2

IIEHTeH KaHIa MeJIIIep OTTEeri KepekK >kKoHe OyJ peakI s HOTHU-

JKEClHJIe Helle I' MBbIC TOTBIFEI Taiga 0osaabr?

§ 19 ) DJ1eKTPOJIN3 KIHE OHBIH iC KYy3iHIeri MaHbI3bI

Ac TY3bIHBIH €pPITIHICIHEH XaJIbIK IIapyallbUIbIFbl YIIIH MaHbI3bl YII TYpJIi

@_

MIKUKI3aTThl KaHAal yaepicreH aimyra 0onaasl?

Onexmponummin  epimindici Hemece 0aNKbIMACLI APKbLIbL
INNeKMpP MO2blH OMKi32eHoe naioa 001amvlH MOMbIY-MOMbIK-
CbI30aHY PeaKyuaCblH 3J1eKMponau3 0en amaiool.

DNEKTPOJIM3IiH MOHI MbIHAJa: KaTOJITa TOTHIKCHI3/IaHy, ajl aHOJITa

TOTBIFY
DIIEKTP

yaepici xypeni. COHBIH 1IIiHAE, 3JIEKTPOJUT €PiTiHAICIHEH
TOTHl OTKI3UITEHJIE, €PITIHAIIET] OH HMOHJAap KaToJKa Kapau
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Oapbin, 3JMEeKTpOHIAp KaOwbImgalabl >koHe OeiiTapam aTtoMmaapra
aliHaAJIa/Ibl, aJI Tepic MOHAAP aHOAKA Kapal KO3FaJIbII, 3apsiIChI3IaHa b,
AIEKTPOHAAPBIH Oepei.

ITikipimizai ganenaey ymin meic (IT)-xmopuarin CuCl, cynarer epi-
TIHAICIHIH THAPOJIM3iH KapacThipaMbl3. EpiTiHAI apKbLIbI SJICKTP TOTBI
eTki3ince, epitinaigeri Cu?" xone Cl- moHIAphI ColiKkec 3EKTpoATapFa
Kapail OarpITTaNaJbl )KOHE oJiap/a TOMEHJIET1 yaepic nmaiiaa 6omas:

karon Cu?* + 2é = Cu®°, anon 2Cl — 28 =CI’ .

DnekTpon moreHnuanbl —0,41 €-maH kimi OoJFaH MeTal-
nap TY3JapbIHBIH €pITIHAICIHEH 3JEKTP TOTHIH OTKI3T€HJE, KaToATa
MeTaJll HOHJAphl eMec, OQJIKIM Cy MOJIEKYJlaJlapbl TOTHIKCHI3TaHYbI
kepek. Jlonmenney yurin NaCl-apiH cymarbl epiTiHIICIHIH SJIEKTPOIU31H
KapacThIpaMbI3:

KaTo. « Na* Cl" — aHon

(amom) 2H,0 +2& =H, +20H; 2CI'—2&=Cl;.

By xarmaiina cy MoseKkyJjajgapbl MOTSHIIMAIap KaTapblHaa alito-
MUHHUAEH OYpBIH OpHAJIACKaH €H OJICEHI1 MeTalgap TY3IapbIHBIH
epiTiHaiIepl 3JICKTPOJU3ICHTCHIE FaHa TOTBIKChI3MaHaabl. OfaH
cebemn, cy MOJIEKYJIAChIHBIH TOTBIKCHI3JIaHY YAepicl eTe KYLITI KepHEey
KYOBUIBICBIHBIH HOTHIKECIHAE KYpJHEJICHE TYCEl KOHE OJapabl TOTHIK-
CBI3AAHABIPY YIIiH apTBIKIIA 3JEKTP JXKapbIKTAaHIABIPY KYIIi KEpekK
Oostagpl. DJIEKTPOJU3 YAEpicl XYPETiH €H Killi MOTEeHIIMalAapIbiH
alipipMachl OOJIIMIeKTeHY KepHEyi JeN araiajbl KOHE OapiblK yaKbIT
rajJbBaHUKAJIBIK IJEMEHTTIH JJICKTP OTKI3TIMTIK Kyl (3.0T.K.) D-IeH
YJKEH, sFHU O > D Gonabl:

n=05

AHoxTap exi Typhai Oojambl — epUTIH XOoHE epiMelTiH. Eputin
aHOJITAp — DJICKTPOJHU3 Ke3iHJe OYJIIHETIH, SIFHU epITIHJIre HOoHJap
KYHiHIE OTeTiH »ayeKkTpoarap Oomaabl. MbIcalbl, CuCl2 epiTiHmici
apKbBLJIBI TOK OTKI31JICE KOHE aHOJ PETiHAE MBIC IUIACTUHKA aJIbIHCAa,
KaToJATaH MBIC OOJIIHIN MIBIFAabl, aHOJTAH XJIOP OOJIIHIN MIBIKITaWIbI.
Mynpaaii xargaiijga MbIC aToOMJaphbl XJIOp WOHIAapblHA KaparaHaa
SIIEKTPOHBIH OHaMl Oepeni. Hotmkene aHOATHIH €31 €puUl, SFHU MBIC
anoaTran Cu’?" MOHIApbl TYPiHAE €PITIHIITEe OTEeIi.

-3 1 — aca xxorapsbl KEpHEY.

Get
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Eputin anoaTapabsl makganaHaThlH OHAIPICTE OHBI ©TE Tasa
3aTTap aly JoHe Oip MeTtanapl O0acka MeTalyl KabaThIMEH KamTay
YIIiH KoJjaaHaabl. MpICabl, 3aTTapabl HUKEIBJCY/IC aHOJ HHUKEIhJICH
JMadbIHAAIabl, ajl HUKEJIbJCHETIH OyiibiM kaToa Oonansl. Exi snexTpon
Ta HUKEJIb TY3BIHBIH €PITIHAICIHE TYyCipiieni.

EpimeiiTin anoarap anThlHHAH, IUIaTHUHAJAH HeMece rpaduTTeH aa-
WeiHAanaael. EpiMEedTIH aHOJ AJEKTPOJIM3 Ke3iHAe HOHIAp TYpPIiHAE
epitinaire ermneiai. byn xarmaljga aHOATBHIH CHIPTHIHAA KBIIIKBLI
KaJOBIFBIHBIH HOHIAAapbhl HEMECE CY MOJEKyJiallapbl TOTBIFAIbI.
DJIEeKTPOJUT a3jan KaHbIKKaH 0o0Jica, OTTEerici3 KBIMIKbIIAAPpAbIH
nouaapel, meicasisl Cl-, Br, I, S*” oHali 3apsacei3iaHaibl.

OTTeKT1 KBIIIKBUIAAPABIH WOHIApPbI, MBICAJbI SO?{, POZ', NO,
3apsacei3ganOanibl. OTTEKTI KBIMIKBLUI HEMECE OHBIH TY3bIHBIH CYHAAFbI
epITIHIC] AIEKTPOIU3ACHTECHIE, aHOATAa Cy MOJIEKyJajapbl TOTHIFbII,
ra3 KyHiHzaeri orreri OOJIHII MIBIFaIbI.

Erep Oencenai meTain MEeH OTTEKT1 KBIIIKbUIAAH Taiga OonraH
TY3/bIH, MbIcaibl Na SO, -TiH CyJIarbl €pITIHAICI apKBUIBI JICKTP TOTBI
OTKI31JICe, TY3/IbIH KaTHOHIAPHI J1a, aHUOHJAAPHI Ja 3apsAChI3aHOaiiIbl.
Karonra cy TOTBIKCHI3IaHAABl KOHE aHOATA TOTHIFanbl. COHABIKTAH
KaTo/ATa — CyTEeT1, aHO/ITAa — OTTEr1 OOJITHII IIbIFaIbl:

Na,SO, + H,O — 2Na*+ SO; + H,0 (H" + OH").
(Karon) 2H" + 2¢ — H°,

(Anon) 4OH™ — 4e — 2H,0 + O,.

DIEeKTOPOJU3 YAEPICIHIH HOTHUXKECIHAE epITIHAIAET] cy OeeK-
TEHII, TY31bIH ePITIHAIAET1 KaHBIKITAChl apTaibl.

Keobinece anexTponutTep OaNKBITHIJIFAaH KYWIHJE YJICKTPOIU3ICHE/].
NaCl cusKTBhI 3JIEKTPOJUTTEP OAJKBIThUIFAHAA, HOHIBI KPUCTAJT TOP-
nap Oy3wumaapl. [laiiga GonraH OaJIKbIMa PETCi3 KO3FajlaThlH HMOH-
napaan tysingeni. NaCl 6ankpiMaceiHIa TeK KaHa Na™ MOHIap OH 3apsii-
TaJIFaHIbIKTaH,

NaCl cemsmarzan Na+ + CJ-, AIICEKTPOIM3IIH HOTHIXKECIHAE KAaTOATa
TOK WOHJAp 3apsAChI31aHa bl

Na“™+ €& = Na°.
Ka3zipri xe3ne enepkocinte kentereH metangapasiH (Al, Mg, Ca, Na
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T. 0.) OANKBITBUIFAH KOCBUIBICTAPBIH 3JICKTPOJIU3/ICY JKOJBIMEH aJIaJibl.
Cyreri, orteri, ¢TOp, XJIOP, CUITUIEP € JIEKTPOIU3 APKbLIbI AJIBIHAJIBI.

AnpIHFaH MeTaJaapabl Ta3zapryaa, Oip METallbl €KIHII1 MEeTaJIMeH
KarnTayna (HUKeIbAey, Xpomjay, aJTbIHMEH KalTay) 3JEeKTPOJIU3 KeH
KOJIJaHbIIaasl. HukenbMeH, XpoMMeH, alThIHMEH KanTajarad OyHbIMaap
TEeK oJeMi KepiHic Oepinm KaHa KOWMaWAbl, OJlapJbl XUMHUSIIIBIK KOP-
po3usiiaH na CakTauabl.

1. KaTtoara GosaTblH TOTBIKCBHI3JAHIABIPY YAEpici MeTalaapIbiH
BIEKTPOXUMUSIIBIK KEPHEY KaTapblHa OpHAJIAaCKaH OpPBIHJIapbIHA COUMKEC
JKY3€ere acajbl:

Li, Rb, K, Ba, Ca, Na, Mg, Al Mn, Zn, Cr, Fe, Ni, Pb, H Cu, Ag, Hg, Pt, Au
Cy MoTeKynacsl Herisinen mertamr, Tex meTamn
TOTBIKCBI3/IaHIBIPBUIA BT SIKH H+ iminapa H+ xarroHst TOTBIKCBI3IaH-
KaTUOHBI: TOTBIKCBI3JaHAbIPbLIAAbI: JAbIpbUIAbI:
2HO+2&8=H,1 +20H sxu Me" + né = Me® Me™ + ng = Me®
2H'+28=H, ! 2H,0+28=H,T +20H
2H'+28=H, !

2. AHoaTa Xy3ere acarblH TOTBIKTaHy YJi€picl aHOATBIH TYpl MEH
AHWOHIAPIBIH TaOUFaThIHA TOYEJ 1 OOabI:
— uHeptTi aHonrapaa (Pt, rpadut) oTTerici3z KbIMIKbII aHUOHIAPbI
(Cl1, Br , I, S?) ToThIKTaHCa, OTTErii KbIIIKBLUIIAPIABIH aHH-
OHJapkI CiHipin anran epitinginepae OH  woHmapsl TOTHIKTAHBIII,
OTTET1 OOJIHII IILIFaIbI.
— epirim anoaTrapaa (Cu, Ag, Ni, Zn) — aHOJ peTiHAE aJbIHFaH
MeTtasul epuai. Meicansl: Zn (aHon) —28 — Zn*'.
. MetangapapiH OeJCeHII KaTapblHAAFbl AJTIOMUHUUNTE JCHUIHTI
MeTalJAapAblH KOCHaJapblHBIH €PITIHAIIEeP]l DJIEKTPOJIU3ICHTEHIC
KaToJITaH CyTeri OeJIiHIN IIbIFabl:

Karox CaCl2 AHOR
c_ Tl “p
Ca*" + 2CI-
2H" + 28 =H,1 2H" + 20H~ 2ClI" - 28 = CL,1
Ca* Caz*JrZOH’ZCa(OH)2 20H"

2. MertannapaplH OeJICeHII KaTapblHIAaFbl MapraHelTeH OacTam
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METaJI KOCBUIBICTAPBIHBIH €PITIHAICI AJICKTPOIU3ACHICHIC, KaTOATaH
MeTas1 OO1HII HIbIFAIbI:

Karon CuCl, Anon
. T l cc+7’
Cu** + 2CI°
Cu* +2e=Cu° 2H* + 20H~ 2Cl- - 2e = C12°T
2H* 2H" + 20H = 2H,0 20H"

3. OrTerici3 KBIIKBIIAAP MEH OTTETriCi3 KBIIIKBII KaJAbIFbIHAH
TY3UJIT€H TY3JdaplblH €pITIHAIIEpP]l DJIEKTPOJHU3ACHTEHIE, aHOATa
KBIMIKBIJT KalablKTapbhl TOThIFanbl (F woHsl OyFaH KipMmeimai).
JKorapwinarsl €Ki MbIcajFa Kapa.

4. OrTerini KpIIIKBUIAAP XKOHE OJIAPABIH TY3AapbIHBIH €piTiHAICI
aneKTpoausaeHresae, anoara OH™ noHnmapel TOTBIFaAbI XKOHE OTTEr1 Oo-
miHin mweiraael: 40OH — 4e = 2H,0 + O,.

CuSO, epiTiHAICIHIH 3IE€KTPOJIM3i:

CuSO,+ H,0 = Cu* + SO, +H,0 (H"+ OH").

Karoara Cu?' + 2é = Cu’.

Anonra 20H —2¢é = H O+ 0"

Epitingine 2H" + SO4 , sran H SO, Kamansr.

5. DaexTponau3 yAepiciHAe epiMeHlTiH, SIFHU HUHEPTTI MeTalaap
IUTACTUHKA HEMece TpadUT aHOJ PETiH/IE KOJTaHbLIAIbI.

Eputin anon periame Cu, Ni, Ag, Fe Tarpl Oackamap KoJjja-
HBUIFaH/A, J9J1 COJI MaTepual Ja 3JIEeKTPOIu3 Ke3iHae ToreiFanbl. Koci-
MOPBIHAAPAAFEl IJEKTPOJU3 YAEpici Xypinm KaTKaH Xepae OeiHIN
HIBIFATBIH OPTYPJl ra3 Topi3zal eHIMAEP/l 3ajajcChi3laHbIpy HEMece
Oacka maiigansl yaepicTep YIIiH KYMBUIABIPY TYybIHIAaFaH 3KOJIOTHSIIBIK
npoOJieMaHbl ey MYMKIH/IITIH Oepe/i.

Kazip smektponus yaepicinae maiga OoJlaThIH KOCBIMIA KOCTa-
Japabl TUIMI Maiaaiany npobiemanapbl OOWBIHIIIA OIpHEIIE FHIIBIMU
3epTXaHajap/ia FRUIBIMHU 3epTTeyJiep Kyprizunyae. Ty3 epiTiHaiCl dIeKT-
poJIM3AEHreH/ie OOIHIN WbIFAThIH eHIMAepal 11-kectenen Ourinm amyra
OoJIaIbl.

DIEeKTPONH3 YAEPICIHAE JIEKTPOATApAaH OOiHIN MIBIKKAH 3aTTap-
JIBTH MaccachlH aHBIKTay YiniH Dapaneit 3aHIapbiH Mai alaHaMbl3:
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EIt

m= ——,
F
Bbynna: m — »aekTponu3 Ke3iHAe OediHIN MBIKKAH 3aTTHIH
Maccachl.
E — »sraexkTpoarapnan OesiHIN MBIFBIN >XAaTKaH 3aTThIH
SKBHUBAJIEHTI.

I — tox xymii.

t — TOKTBIH ©TY YaKbITHI.

F — ®apaneit cadpl: OyJ caH yakKbITTBIH OipJiriHe coWKec
TOMEHJIET1/Iell OpHEeKTeNe /i:

t cekyaara — F = 96500.

t Mmunytna — F = 1608,33.

t cararta — F = 26,8.

11-kecme
DNEeKTPOaN3 OHIMI
Ne DIEKTPOIUTTEDP
Karonara AHoxra

Bencenni metanmap MeH
1. OTTEriJi KbIIKbUIAAPAaH H, o,

maiiga 0OoJFaH Ty31ap

Besncenni meranmap MmeH
2. OTTErici3 KhIIIKbULIApIaH H, S, ramoren

naijga 0oJiraH Ty3zap

. Merann xone H, (H
Omnia OejaceHl eMec

3. MOHBIHBIH KaHBIKITACHI (@)
MeTaJjaap MEH KbIIKbLIIapAaH
. YJIKeH 0oJca)
naiga 0oJiFaH

Ty31ap

. MeTtann, keroip
Omnunra OeJIceH il eMec ¥
4. L. JKarmanaa H2 (H* HZS, rajoreH
MeTajijap MEH OTTEriCi3

. MOHBIHBIH KaHBIKITACHI

KBIIIKbUIAApAaH maiaa
KeI 0oJca)
OosrraH TY34ap

B/Ib 3neMeHTTEpi: 3NMEKTPOJIU3, KATOJ, aHOJl, KATUOH, AHUOH,
AJICKTPOJIN3 3aHIapPHI.
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Cypakrap MeH TancbipMaJjap

1. | Dnekrponus geren He?

2. | Meic (IT) HuTpaThl, HATPUH XJOPHJ EPITIHAIIEPIHIH DIEKTPO-
JMU31HIE KaToJATa KOHE aHOJATa XYPETiH yAepicTepai TYCiHIipin
Oepinaep.

3. | MbIpbinn, TeMip, KOPFachlH MOHIAPBIHBIH €PiTiHAICI 2JIEKTPO-
JIU3JIEHTeH1e MeTalJapAblH O6JliHIN WIBIFY peTi Kajgail Oonansl?

4. | DieKTpONM3iH KaHaal MaHBI3EI Oap?

Yari ecentep, MbIcajiIap MeH »KATTBIFyJap

P> 1-ecen. HaTpuii ogua GanKpIMachl DJIEKTPOJIU3ACHTECHIE DJICK-
TpoaTapa mnaijia 6onaTblH yAepiCTEpAl TYCIHAIPIHAEP.

P lllemyi. 1) Harpuii oaua GankeIMachiHga JMCCOIMAIMSA TOMEH-
nerigeit maiga GoJiambl:

Nal = Na"+ I;
2) Karoara OomnarelH ynaepic:
Karox snexkTpaiH Tepic mojrci 6ap, OH 3apsATalfaH MeTalll
MOHBIHA JIEKTPOH Oepexai. Na“ Kkaromka TapThIIaabl )KOHE DJICK-
TPOH/IBI KaOBLIAAMN, TOTHIKCHI3IaHAIbI.

Karox (-) Na'+ €& — Na’%
3) AHoaTra GonaThIH yAepic:
AHOATa IIEKTPOHHBIH OH MOJIFOCi OOJIBIM, ©31HE TEpIC 3apsiATalFaH
WOHmapabpl Tapraasl. Mom aHWOHAaphl aHOIKA OJJIEKTPOH Oepim
TOTBIFabl. Anon (+) 2I' -2 - 1;
4) DIICKTPOJN3 YACPICIHIH MOJICKYJIAIBIK TSHIACYI:
2Nal ekmpons | oNg + .

cyuviKkmanean
p 2-ecen. Meic (II) cynbdaTeIHBIH Cynarbl €piTIHAICI HHEPTTI DIICK-
TpOATap/a 3IAEKTPOIU3ACHTeHAe OOJIATBIH YepiCTepAl TYCIHAIP.
P> Illemyi. 1) Meic (II) cynb(aTHIHBIH CYIBI epiTiHIiciHIE TOMEHAETI
nonap 6omaasr: CuSO, = Cu?" + SOi_;
2) Karoara GonaTeiH yaepic:

Karox (-) Cu?" + 2€& — Cu’;
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3) AHoaTa GonaThiH yuepic:

Anon (+) 2H,O —4é — 4H" + O,.

Hemex, CuSO, -TiH €piTIHAICI IEKTPOIU3ICHTEHIE:
2CuSO, + 2H,0 2P, 2Cu + 2H, SO,+ O, 1.

P> 3-ccen. Kyitniperin (ymbl) HATPUHABIH epiTiHAici HHEPTTI MEKTpPOATA
SIEKTPOJIMU3ACHTEHAE, KaToATa KaJbINThHl Karaaiga enmenred 11,2 n
cyTteri OesiHin mbiFaabl. Ockl yaKpITTa aHOATAH OOJIHIN HIBIKKAH
OTTETIHIH KOJIEMiH eCenTeHIep.

P> Illemyi. 1) Kyiigiperin narpuii epitTinmiciHiH HHEPTTI >MeKTpoATa
AIICKTPOJIM3ICHETIHIH Ka3bim ajnambiz: NaOH = Na® + OH .

Karonra: (-) 2H,0 + 2& — 2H" + 20H .

Amnonra: (+) 4OH —4é - 2H,0 + O, 1.

JleMek, KyWaipeTiH HaTpUHIBIH epITIHAICI SJIICKTPOIU3ICHTEH JIe Cy
SIIEKTPOJIU3ICHE ]!

2H,0 =220, 2H,+ O,

2) OemiHIN MBIKKAaH OTTETiHIH KeJeMiH Tam. Karoxmra 2 1 cyreri
OeJiHI mIBIKKaHAa, aHoaTa 1 J1 oTTeri naiga 6onansl. Jlemek;

{ 2a2H, — 12 O, naiina 60omazsl

11,22 H, — x 2 O, naiina Gonanupl.

_ 112 b
X — ,2 T_ =560 Kayaowr: 5,6 1 O,.

P> 4-ecen. NaF TY3BIHBIH €PITIHIICI AJICKTPOIU3ACHTCHIC, CPITIHIIIeT]
TY3AbIH KaHBIKIIACKHI Kajlail e3repemi?
P> [llemyi. NaF Ty3bl epiTiHAICiHIH MEKTPONHU3i:

NaF = Na'+F

Na'+ F+HO=2H,T +O,T + NaF

YaepicTi TOMEHIEeTi/Iel enecTeTy Kepek:

K- H, NaF Na' | +|F A(+) O,;
4H,0 4H' | + [40OH-

!

2H,0 + 28 = 2H,1 + 20H<«!  2H O + 4& = O, 1+ 4H".

<_’
4_’
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NaF Ty3bIHBIH €pITiHICI JCKTPOJIU3ACHTCHIC, EPITIHAIZET] CyaaH
H, xone O, Oominin mbiransl. JleMex, Cy dIEKTPOIU3re YINbIPakIbl.
ByHbIiH HOTHMXKEciHAe epiTiHAigeri cy a3asabl. COHBIH apKacblHIa
epitiaaigeri NaF-TiH KaHBIKIAchl apTabl.

P 5- ecen. Hatpuii runpokcua epitiHaici apkwsiibl 6A Tok 1,5 carar
0OMBI ©TKIi31JIce, KaTOoATa KaJBIIIThl KargaWga eJIMIEHIeH KaHIla
KeJIEeM CcyTeri OeiHIN IbIFabl?

P> [llemyi. 1) HaTpuit ruapokcu epiTiHaiciHIH d1eKTpoan3 yaepici:

K (=) H, NaOH 4 Ng" = OH| A+ O,

4H,0 = |4H"|+|4OH

!

2H,0 +2¢é =H,T + 20H J 2H,0 +2€ = O, 1+ 4H".

2) DIeKTpoNu3 YAEPiCiHIH KOPBITHIHIBI KOPIHICIH TOMEHIETIICH €Til
XKa3BIIl ajJaMbl3 )KOHE KaToATa OeniHinm mblKKan H, -HiH Kenxemin
TabaMbI3:

NaOH + 2H,0 =22 2H, + O, +NaOH.

EcenTiH maprteiHaa OepiyireH:
I =6A;t= 1,5 caar; E(H) = 11,2 2; F =26,8; V(H,) =?

E 1t 11,26 1,5
V= = = 3,76 1. Kayaov: 376 n H,.
F 26,8

P 6-ecen. 400 mu 0,2 monsapabik Cu(NO,), xone 200 ma 0,3 mo-
aapabeik AgNO, Ty3aapbl €piTiHIIIEPiHiH KOCHAChl apKbLIbl SA
TOoK 3860 cexyHa 60HBI ©TKI31IAl. DIEKTPOIU3 YAepici asKTaJFaH
COH epiTiHJAiAe KaJaFaH TY3/bIH MacCachblH aHBIKTaHap.

P> 1llemyi. 1) Ty3mapasia 3IeKTPOIH3 yaepici:

Cu(NO,), = Cu* =2NO,,

AgNO, = Ag"+ NO,.

H,O-na a3 menmepae H' xone OH™ moHaapblH €piTiHAIre IIbIFa-
pansl. Jlemexk, epitingine Cu™, Ag’, NO, xoHe a3 raHa Memmepse
H*, OH wnonnaps 6ap.

KaTonrarbel TOTBIKCHI3IaHABIPHLIATEIH HOHIAPIABIH KYPaMBbl:

Ag*; Cu*'; H".
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An aHOATAaFBI MOHAAP TOMeHMeTi pernen ToThirans: OH; NO; .
2) DIEeKTpOJIN3 YACPICiHIH KOPBITHIHIBI KOPIHICI.
1-ke3ekre:

2AgNO, + HO — 2Ag + 0,50,+ 2HNO;

2-Ke3eKTe:

Cu(NO,), + H,O — Cu + 0,50, + 2HNO,.

Erep nsnextp memmiepi ecce, ¢y 3-Ke3eKTe IJIEKTPOIU3Te YIIbIPa IbI.

3) Epitiaaiaeri Ty31apablH MaccachblH Taoy.
ConmV 0,3-170-200
1000 1000
0,2-188-400

6) M(Cu(NO.).) = 15,04 2.
) MCuNO,),) 1000 (

4) DOnexrponus ynepicinge 1-xkezexre AgNO, YIIiH TOK XKYMCaJalbl.
10,2 T AgNO3 -HBIH JHUCCONMANMsIIaHybIHAH makjga OonraH Ag’
WOHBIH TOTBIKCHI3JaHIBIPY YIIiH KaHIIa TOK XyMcaJiFaH?

a) M(AgNO,) =

= 10,2 1.

E 1t m-F
m = - popmynagan =  EATNOT (AgNO 1 ;
~10,2:96500
1703860

5) SA toxktein 1,5 ammepi AgNO, yunin xymcanran 6onca, 5-1,5 = 3,5A
Tok Cu(NO,), yIiH )XymcalraH.

3,5A 1ok 3860 cexyHna Oo#bl epiTiHII apKblJIbl ©TKEHJE KaHIIa
Cu(NO,),?

E(Cu(NO,))) Tt 94 3,5 3860
m(Cu(NO,),) = - By ESUES

Cu(NO,),-zmeri MbIC TOTBIKCBI3JJaHILIPBLIFaH.

6) Epitinaine 15,04 r Cu(NO,), 6ap exni. Onpin 13,16 r Monmepi
SIIEKTPOJU3Te YIIbIpaabl. Jlemek:

15,04 — 13,16 = 1,88 r Cu(NO,), Ty3bl apThUIBIN KaJFaH.

Kayaowvi: Epitinnine kanran ty3 Cu(NO,), xone
OHBIH Maccacel 1,88 T.
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P 7-ecen. Harpuii cynabdar (Na2804) TY3BbIHBIH €pITIH/iIer1 KaHbIK-
MacblH apTTHIPY YIIIH HE icTey Kepek? ©3 YCBHIHBICHIHIBI CUMIATTAIl
O6ep. bepinren yceiHbIicTapAblH Oipi: HaTpuil cynbdareiabiH 500 T
10 %-apIK epiTiHAICI DJEKTpOJU3ACHTeHAe, omaH 112 1 (KaabIITh
Karaaiga) cyrteri (katroaTaH) OeJiiHIN MIBIKKaH OoJica, YAEepIiCTEeH
KeHiHT1 epiTiHaigeri epymiHiH KaHBIKIAChIH aHBIKTaHIap. byn
yaepic yuriH 8 A TOKTHI Hellle caraT OOWBI ©TKi3y Kepek?

Epirinaineri Na,SO, Ty3bIHbIH KaHBIKIACHIH apTTHIPY YIIiH Gepiaren
YCBIHBICTAPAbl MYFAJIIMHIH JKOHE CHIHBINTACTAPBIHHBIH KOMETIMEH
TaJKbIIaHaAP.

P> [llemyi: 1) 500 v 10 %-abIK epiTiHAiAeTi TY3bIH Maccachl:
m(Na,SO,) = 500 - 0,1 =50 r, m(06) = 500 — 50 = 450 1;

2) Dnektposus yaepicinae 112 1 cyreri GeiiHiN MIBIKKaH 0oJica,
KaHIIIa Cy bIJIbIpaFaHbIH TaOBIHAAP.

Na,SO, & 2Na’ + SO, , H,0 & H' + OH" (o =107,

K () 2H,0 +2& — H,T + 20H,

A (+) 2H,0 - 2e — 02T + 4H".
DNEeKTPOIN3A1H KOPHITHIHIABI PEaKIUsICHI:

X 112 7
Na,SO, + 2H,0 — 2H, + 02T + Na,SO,,
36 r 448 1
X 112 36112
—=———; =—=90r HO;
36 44.8 44.8 2

3) Yaepicte 90 r cy biabiparaH, epiTiHAiHiH Maccackl (500 — 90)
410 r-ra Ten OosnraH. DnekTponusgeH keiinri 410 r epitingige 50 r
Na,SO, Ty3w1 6ap. C % = ?

C%(Na,SO,) = 100 % = 12,195 %;

410
4) DIEeKTPOaU3re )KyMcajaFaH yaKbITThl Taly:

mF 90-26,8

t= = = 33,5 carar.

E'1 9-8
Kayaowvr: 12,195 %-npix, 33,5 carar.
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S A I Jdepbec memyre apHaJiFaH ecentep MeH KaTThIFyJap

1.

Amnon peringe rpadut Konmaneranaa, Ca(NO,),, FeCl,, NaS,
ZnCl,, NaCl, MnSO, Ty3napbl €piTiHAICIHIH DJIEKTPOIU3IAEHYIH
cbI30a TypiHIEe OpHEKTEeHIEP.

Anon peTinae Kymic aneiaranna, AgNO, epiTiHaici 3J€KTpo-
TU3AeHTeHae Kanaai yaepic 6onanel? Erep anox rpadur 6osca me?
AgNO, epitinaici apkpuisl 6 A Tox 30 MUHYT OOMbIHA OTKI31ICE
KaToJITa KaHIla KyMiC, aHOATa KaHIa 3aT »KOHE KaHIIa MeJiepae
GeJiHIN mIbIFabI?

NaCl GankpIMachlH 3JICKTPOJU3ICTSHAC aHOATA KaHAal ylepic 3aT
Oemineni? EpiTiHaici smekTponusaeHce me?

Huxens (II) HuTpaTr epiTiHAICI MHEPTTI 3IEKTPOATHIH KOMEriMeH
3JIIEKTPOJIM3JIEHIeHe dJIeKTpoaTapaa O0oJlaThlH yaAepicTepal
TYCIHAIpIHIEP.

AuCl,, K,PO,, Pt(NO,), Ty3napbIHbIH CyJbl €PITIHAICIH UHEPTTI
AIEKTPOATApAa AIEKTPOIU3AETEH e, MIEKTPOATApIaH KaHIai 3arTap
OOJIHII HIBIFAabI?

KyMic HUTpaTBIHBIH €pITIHIAICI HHEPTTI AIEKTPOATApAa DJIEKTPOIN3-
gedrenne amoarad 12 r orreri OeuiHin misiransl. Katogra OemiHin
IIBIKKaH KYMICTIH MaccachlH €CerTeHIep.

% TakpIpbInTap 00BIHIIA TECT CYPAKTAPDI

1.

TeMmeHmeri MeTangaplIblH KaWCBIChl KaHBIKKaH CyJdb(aTmneH
peaxkusiiacnanb?

A) Ti; B) Mg; C) Zn; D) Fe.
. 13,5 r amromunMiine Heme atom 6ap?

A) 7,02-10%; B) 5,01-10%;

C) 6,02:10%%; D) 3,01-10%.

CuSO4 epitinaiciden 2,8 r Fe kanma Cu-ai BIFBICTBIPHIN IIbI-
Fapanapl?
A) 3,2; B) 6.4; C) 3,02; D) 0,64.

. 18?2822p°3s?3p' XUMHUSAIBIK 3JEKTPOH KOH(UTYypalUsChl KailCchbl

3JIEMEHTKE THICTI?
A) Cu; B) Al C) Fe; D) Mg.
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5. Ka#icel Ty3AbIH epiTiHAICI DJICKTPOJHU3ICHTEeHAE KAaTOATAaH METaJll
OOJIIHIII IIBIKITaiABI?
A) CuSO,; B) AgNO,; C) NaCl; D) CuCl,.

6. 21 T xanpUMA TUAPUA CYMEH peakiusiiackanga (C.II.) KaHIa JUTP
cyreri maina Gonmaasr?
A) 44.8; B) 11,3; C) 22,4, D) 66,8.

7. MBICTBI TY3IapIblH €PITIHAICIHEH BIFBICTHIPHIN IIBIFapa ajJaThIH Me-
TaJUT )KUBIHTBIFBIH KOpCeTiHAep:

A) Al, Zn, Fe; B) Ag, Pb, Zn;
C) Fe, Hg, Sn; D) Ag, Pb, Fe.
8. Temenperi peakuusuiapablH KaWCHICHIH JKY3€Te achlpyFa 00aManipI?
A) Cu + HCI —; C) Fe + Cl,—;
B) Mg + H, SO, —; D) CuO + H, —.
9. Tex MeTanaap KOpCETUITeH KaTtapabl TaObIHAAD.
A) B, Zn, Al; B) Be, B, C;
C) Zn, Mg, Si; D) Ca, Sr, Po.
10. MpIpblIneH peaknusiiacKaHaa [MUHKAT KYPaWThIH 3aTThl KOPCETIHALD:
A) HSO,; B) H,O; C) NaOH; D) O..

Ciariaik meraJsiga
§ 20.) Aap

CiurTisiik MeTaiapAblH aTOMABIK Maccallapbl apTKaH CailblH METaJbIK
KaCUETTepiHIH KylIer cedebdl Hene?

Jlutuit Li, narpuit Na, xanmuit K, pyounuit Rb, nesuit Cs, ppanunit
Fr anemeHTTEpAIH IEPHOATHIK XyHeciHIH | TOOBIHBIH HETI3T1 TOMIIACHIH
Kypauasl.

e Jlumuu Li, nampuiic Na, xanuii K, pyououinr Rb, uesuin Cs,
¢dpanyui Fr cinminixk memanoap oen amanaoo.

o Cinminik memanoap amayvl 01apOblH 2UOPOKCUOMEPIHIH KYil-
oip2iu Kacuemine 0Qil1aHbICHbL.

AToOMAapbIHBIH KYpblibicbhl. CUITIIIK MeTaJlapablH CHIPTKBI
PIEKTPOH KabaTTapbhiHAa OipeyaeH S-3JeKTpoH Oojaabl XOoHE
COHJBIKTAaH oJlap s-3JIeMeHTTepre karaasl (12-kecrte).

T—Xumusi, 9- CbIHBIII. 97



CiaTijik MeTajaapablH KacueTTepi 12- kecme.

Perrtix DIek- Banky
OneMeHT | XuUMHSA- Cangplc-
HGMip, SO TPOHbI TeMIIepa- ThIFbI3-
JIBIK TBIPMAJTBI
. 3apsIbl KoHpuUry- |Typacer °C | ABIFBL
Oenrici ATOMBIK .
pauusicel Kr/M
Maccachbl
JIutni Li 6,939 3 [He]2s! 180,52 534
Harpuii Na 22,989 11 [Ne]3s! 97,79 971
Kanni K 39,102 19 [Ar]4s! 63,63 862
PyGuauii Rb 85,47 37 [Kr]5s! 39,03 1532
Lle3mit Cs 132,905 55 [Xe]6s! 28,36 1873
DpaHnuii Fr 223 87 [Rn]7s! 26,83 2480

XUMHUSIIBIK peakiusiap/ia CUITUTIK MeTajap ©3/I€piHiH BaJIEHTTIK
SJICKTPOHIAPBIH OHaWl Oepeni kxoHe +1 3apsAATH MOHFaA alHaaJbI.
CurTinik MeTaigap €H KYIITI TOTBIKCHI3JaHABIPFBIIT OOJIBITT CaHaJIa bl
JKOHE OapJIbIK KOChUIbICTapa +1 TOTBIFY HOpPEKECiH KOpPCETE .

ATOM siapoJlapblHBIH 3apsiibl apTyblHa OailaHBICTHI oJlapjia
DJICKTPOH KaOBIKTAap CaHbl MEH aTOM paJhyChl Ja apTaabl, CHIPTKBI
BIIEKTPOHAAPABIH SAPOFa TaApThUIy KYIIl XOHE HOHJAHY YHEPTHUSCHI
KeMEeHin OThIpajibl, MeTaJAapAblH OeJceHAlNiri apraapl. Opannui —
TaburaTrTa Ke3JeCHeUTIH KacaHAbl PaJHOAKTHUBTI JIE€MEHT, COHJABIKTAaH
0ap MeTanmapablH IMIiHIE €H KYIITI TOTBIKCHI3JaHABIPFBIII, aJl E3Ul
eH OeyiceH1i MeTasI OOJIBIT caHaaabl.

CiaTiiik MeTaagapablH OMOJOTMAJIBIK MAHBI3bI ME€H KOJAAHBLIYbI

JIutnit — cTUMYIATOPIIBIK KAaCHETI 6ap MeTassl, OHbIH TepaTOreHJIIK
(>KaTbIplaFbl HOPECTEHIH JaMybIHIa KeMiCTiK-MYTeIEKTIKTIH HeMece
ajlyaH TYpJil aHOMaJHSJIBIK >XaraaWiaapAblH TybIHAayblHA ceben
00JIaThIH), AaHTHIACMPECCAHTTHIK (aJaMJarbl Kyi3eJic MeH KaXXyabl
eMaeyle KOJIIaHBIJIIAThIH KypaJjjaap) epekmenikrepi ae Oap. On
oynmbiketr yinaceiHaa 0,023 104 %, kanga 0,004 Mr/im mamaceiHaa
O6omaapl. Op KyHI TamakieH 0,1—-2 MTr TUTHUHA KOJIJaHBUTYBl KEPEK. YIIBI
no3acel 92—-200 mr-ra teH. Anam ar3zaceiHna (70 kr) oprama 250 mMr
Meepinae 60mabl.
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Harpwuit 6ynmmeixk et ynnaceigga 0,26—0,78 %, xinikre 1,00 %,
kKanna 1970 mr/m menmepinae O6oiamsl. Op KyHTi TamakneH 5 T Na
ar3ara TycCyl Kepek. Yibl eMec. Anam ar3aceiHaa oprama 70 T MeJe-
pinzge Ooytassbl.

Kanuit 6ymmeik et ynmaceiaga 1,6 %, xinikre 0,21 %, xkanpga
1620 Mr/n memmepinae 0onaabpl. Op KYHIT TaMak KypambiHaa 1,4-3,4 1
O0osysl KepeK. Ynbl no3acel 6 T. Agam ar3zacbinga (70 xr) oprama 140 r
MeJTIepinie O0oabl.

Harpuit MeH kanuii TIpHOIUJIiK YIIIH aca MaHBI3AbI 3JI€MEHT OOJbIT
canamaznpl. Tipl ar3amap jkacymiajgapblHIaFbl Kadul-HATPUN HACOCH —
’KacyIlia MIBIPBIHBIHAAFBI TaMBIPJAaH KalblpakTapra Ty3 epiTiHALUIEpIiH
KETKI3y, (POTOCUHTE3 MHTEHCUBTIUIITH KaMTaMachl3 €Ty KOHE MaHbI3-
JbI TIPIIUTIK OMOXUMUSIIBIK OpeKeTTep (KaH KBICBIMBI, KYPEK OYJIIIBIK-
eTTepiHIH XKYMBICBIH PeTTey) YIIiH KaXXeTTi yaepic. XJIOpiabl HaTpUi
NaCl-ac Ty3bl peTiHAe OeNTiii )OHE Tipl aF3a YIIiH aca KakeT 3ar.
Onbl MenunnHaga (GU3NOIOTUSIIBIK €PITIH/1), a3bIK-TYJIK )KOHE XUMMUS
OHEPKICIOIH/Ie KeH KOJaHa/Ibl.

I'may6ep ty3sr Na,SO,-10H,O meaununana (KaraTblH Mai) jXKOHE
XHUMUSI OHEPKICiOiHAe KoamaHbuIaabl. Unian cenuTpacsl NaNO, aysin
[IapyanIbUIBIFBIH/IA THIHAWTKBII PETIHAE KOTl MOJIIEepaAe KOIAAHbIIaIbI.
CychI3 cona Na2C03 ’KOHE KpUCTaJI cojia NazCO3-10H20 IILIHEI, CA0OBIH,
HaTPpUH KOCBUIBICTAPBIH alyna, Oy KazaHIapbIHAAFbl CyIbl )KYMcapTyaa,
0osy, Kara3 galOpukanapbslHaa, Kip )KyyAa, TYPMbICTa Naii1adaHbLIa/Ibl.

Kanuitnin eciMIikTepiH KOPEKTEeHYIHE THUTi3€TiH MaHBI3BI 30p.
Kanuit mMenmepiHiH KeMeI0l aybll MapyallblIBIK OHIMIEpPlI OHIM-
JITITIHIH TOMEHJIEy1HE, CanachblHbIH OY3bLTybIHA COKTBIpAbl. XJIOPJIBI
kanuit KCI, kanuii mutpar KNO,, kanui cynedpar K,SO,, kamui
kapOonar (eciMuik kyninge 6onansl) K CO, CHAKTBI KOCBUIBICTAPBI
THIHAUTKBIII PETIHAE KOJIaHbIIaIbI.

PyOunuiine cTUMynsITOpABIK KacueT Oap. bBymmbIkeT yiamaceiHga
20-70-10-* %, xinikre 0,1-5-10"* %, Kauma 2,5 Mr/m MenuiepiHae
O0omanpl. Op KYHT1I TaMak KypambiHaa 1,5-6 Mr memnmepinae 601ybl
Kepek. Yol anci3. Anam arzaceigaa (70 kr) oprama 680 Mr memmepinae
6onazapl. Ile3uit Oymmbik et yanaceiaaa 0,07-1,6 10 %, sximikte
1,3-5,2:10°¢ %, kanma 0,0038 mr/m meimepinae 0onaabl. Op KYHTI
tamakieH 0,004—0,03 mr ue3uit Kabbuigay Kepek. YIbl emec.
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BIB

3JIeMeHTTepi: TUTUi, HATpUM, Kanui, pyounuii, nuesui, gppan-

UHUH, CIITUTIK METAJLI, aTOM KYPBUIBICHI, OMOJIOTUSIIBIK MaHbI3bI.

Cypakrap MeH TancbipMaJjap

1.
2.

Kalicel aieMeHTTep CLATLIIK MeTajiapFa kaTajibl?

Here me3uiini metanaapaplH imIiHAErT eH OCJICEH/Il KOHE KYIITI
TOTBIKCHI3JIaHIBIPFBIII JIeH 11?7

Kanwuiinin agam ar3acblHIa Ke3/7€CyiH XoHE OMOJOTHUSIIBIK MaHbI-
3bIH TYCiHAIpiHAep. ON KaHAal a3bIK-TYJIIK OHIMIECPiHIe Ke3aecemi?
Hatpuiinin anam ar3acelHJa Ke3/1€CyiH KOHE OUOJIOTUSIJIBIK MaHbI-
3BIH AU THITT OCpiHIED.

Harpwuii MeH KaJMiiAiH KacueTTepi ’KIHE eH

§21.)

MaHBbI3/Ibl KOCHLIbICTAPbI

Harpuit MeH KaJTuiAiH TYPMBICTA KOJIAHBUIATHIH KaHIal KOCBIIBICTAPhIH

Olremis?

Na (+11)2; 8; 1 1s?2s2p®3s!

ts,°C t.,°C P, rlem’ E°, V AUbUTybI

97,79 883 0,971 -2,71 I 1esu, 1807

NaCl,Na,S0,-10H,0, Na,AIF,,
KCI:NaCl, Na,B,0.-10H,0,

27477

NaNO,, Na,0-ALO,- 6SiO,

NaH
JICKTPOJING
HICKTPOIIH3 NaNH +H,
Na,O
NaCl —— |Na| —> o
NaOH
Na,O
Konnanbutysr: NaHal
Meouyunaoa W
Munepan moiyaumgbiuumap
6HIIpyOe
Amom peaxmopnapviu cyvlmyoa
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TaburarTa Ke3necyi. Harpuii MmeH xanuii TaOurarra KeH Tapajfas,
TEK KOCBUIBICTAp TYPiHAE KOINTEreH Tay JKBIHBICTAPbl MEH MUHEpaigap
KypaMbiHAa Oonanpl. Harpuit xmopuai (ac Ty3bI) KOJI, TEHI3 KOHE
MYXHUT CybIHJA, KeiOip xkepiepje Tac Ty3 TypiHae xkep OetriHeHn 100
METp TEPEHJIKTET1 )XKepacThl KabaTTaphIHIa Ke3eCe/l.

I'may6ep Ty3el Na,SO,-10H,O xone Yunm cenuntpacel NaNO,-na
HATPUIIIH TaOUFaTTa KO KEe3ICCETIH KOChUIBICTAPBI OOJIBIN TaObIIa/IbI.

Cunppunut KCIl-NaCl, yuai cenurpacet KNO,, xapnanaut KCI-
MgCl,-6H O munepanmapblHblH KypaMblHIa Kajaud ae Oap jXoHE OJ
0apJIbIK ©CIMIIKTEPAEC KE3/IECE/Il.

K (+19) 2; 8; 8; 1 1s22s*2p®3s?3p®4s!
ts,°C t.,.C P, r/em’ E’, V AIIBUTYBI
63,63 774 0,862 -2,92 ["fdesn, 1807

cuibBUHUT KCl: NaCl,
kapHaut KCI-MgCl, 6H,0,
kanHuT KCI-MgSO, 3H,0,
nana mmarel K O*ALO, 6Si0.

KCl
KH
AIIEKTPOJIN3 K,0+K,0,

KC] —— K _— KOH
K,0

2

Konnanputysr: KHal

Meouyunaoa
Kapa 0api orcacayoa
Munepan meiyatimgviue 6HOIpyOe
Cipiyke srcacayoa
Tuman anyoa

Amom peaxmopnapwein cyvimyoa

* O30excmanoa kaaun myzoapel Kawikaoapus o001bicbiHOA2bL
Tyooxkam, Cypxanoapusn o001vicoinoagbl Xoxucaikan KeHOepiHeH
ablHaAObl.

o Tacmy3 (nampuit xnopuod) Xoxcaiikan, Tyooxam, bapcaxenmec,
baiioimexen, AKKana kenoepineH anvblHaowl.
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*  Kapaxkannakcmanoazet “Konvipam cooa 3ayvimvinoa” mypJii
cooanap eHoipinyoe.

*  Kawrkaoapus oonviceinviy /lexxanaoao ayoanvinoa “Tenakyman
Kanuuai my3zoap Keui” Hezizinde ‘/lekxanabao kaauiini
MbIHAUMKbIULMAp 3ayblmsl”’ KYpoli2aH.

AJBIHYBbI. OHEPKOCINITE HATPUA MEH KaJIMiIi oJlapAblH OaKbI-
TBUIFAH TY3JIapbIH JJICKTPOJIM3JICI ajiajibl. MbIcaJIbl, XJIOPJIBI HATPHUU
OasKpIMachl THICTI HoHmapFra auccoruanusuianagsl: NaCl = Na* + Cl.

TypakTsl TOK ©TKi3lIreHae Oya OaliKkbIMagarbl HaTPUMl HMOHIAPBI
KaTOJKa TapThLIAalbl, DJIEKTPOH KaObLIgam, epKiH OesiHedl; XJop
WOHIaphl aHOJIKA TAPTHLIAABI )KOHE DJICKTPOH Oepil, €pKiH XJIOp Ta3bl
TYpiHAe OOTIHIMN MIBIFAIbI.

Na* +é— Na°; 2Cl-—2é — Cl,; ClI-+ Cl-— Cl,.

du3ukaablK Kacuertepi. Hatpuii men kanuil — )KyMmcak, KyMic
TycTi MeTanaap. OnapablH THIFBI3ABIFBI )KOHE OajKy TeMmeparypachl
JKOFapBIIarel KecTene kepcerinreH. Harpi3 MeTanmap CUSKTHI HaTpHH
MEH KaJHHIe KXOFapbl DJICKTP JKOHE KBIJIY OTKI3TIMTIK, METAJIBIK
KBUITBIPJABIK, TJIACTUKANBIK KacueT Oap. Harpuii MeH kanuiaiH
WOHAApHl KAJBIHIALI ©31HE TOH TYCKe OOSAWIbI: HATPUU — caphl
TYCKe, KaJqui — KYJTriH Tycke. Byn KacueTr oiapablH KOCHIIBICTAPBIH
aHBIKTAy/1a KOJITaHbLIAIHI.

XuMHSAJBIK KacueTTepi. bapablk cinTiigik MeTangap CUSAKTHI HaT-
puil MEH Kaluil Je — KYIITI TOTBIKCHI3MaHABIPFEIm. Omap Oapibik
OelimeTangapMeH peakuusira tyceni. KocbuiblcTapbiHga TypakThl +1
TOTBIFY JIOPEKECIH KOPCETEIl.

Harpuii Men Kamui orrerine »aHranaa nepokcuarep Na,O,
xone KO, (memece K O,), connaii-ak xocbimmanap peringe Na,O,
K,O maiina Oonanel (Taza TOTBIKTAP MEPOKCUATEPre METaJIAbl KOCHIT
KBI3JABIPY apKbUIbI aJIbIHAbI):

2Na + O,— Na,O,, Na—-O-O—Na,
4Na + O, —» 2Na 0, Na—O—Na.

CinTinik MeTaigap/aH TeK JUTHNA FaHa OTTETIMEH peakIHsFa TYCII,
ToThIK TY3eni: 4Li + O, = 2Li,0.

Taza Na,O xone K,O-napael any ymiH oJapAblH NEPOKCHATEPIHE
METaJJI 9CepieCTIpiIe/i:
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Na,O, + 2Na = 2Na,O.

Ayana HaTpuil MEH KaJIMM TOTBHIKTHI KaOBIKIIEH >KeJes KarTajalbl.
CoHIBIKTaH OJIapAbl KEPOCHHHIH IMIIHAE CaKTaMIbI.

Hatpuit men kanuiaiyg Oacka OeliMeTaljapMeH ocepiiecyiHEH
TY37ap TY311emi:

2Na + Cl, — 2NaCl narpuii Xmopu,
2K + Cl, — 2KCI kanuit aurpun,
2K + H, - 2KH kanuii rugpun.

Harpuii MeH KanuiAiH KYKIPTIIEH OCEpJECYiHECH KYpamIbl CYJb-
dbuTTep anblHAIbIL:

2Na + S — Na,S wnHarpuii cyabdpun,
2K + S — K,S kanuit cynbpu.

Hartpuit Mmen kanuiigig OeliMeTangapMeH KOCBUIBICTAPBl — MOHJIBIK
OalinaHbICTBl KaTThl 3aTTap. HaTpuit MeH Kaauil cCyMeH KajbIIThl
JKaraanma JKeJesq peakiusacanbl, TIMTI XKaHAIbl JKOHE KapbUIbIC
(komapburbic) Oepeni. HoTtwkene HaTpuil TUAPOKCHII HEMECE Kaluu
TUJIPOKCHUII TY31Iedl:

2Na + 2H,0— 2NaOH + H, 1; 2K +2H,O — 2KOH + H, 1.

Hatpuii MeH kanuil KBIIIKBUIAAPMEH J€ KEAEJ peaklusiacaibl.
[HCI, HBr, HI, H,S, H SO, (cy#bIK)]. OpeKETTECKEHE CYTETiHI
BIFBICTBIPHII, TY37ap TY3€Ii:

2K +2HCl — 2KCl + H, T.

CinTimik metangapasiH ruapokcuarepi: NaOH, KOH, LiOH,
RbOH, CsOH. Cyna ete »xakcsol epunai. Herizaepre ToH OapiblK peakx-
nustapael 0epeni (7-ChIHBINTBHIH “XHUMUSA~ OKYJIBIFBIHIAFB “Heris-
nep” TakpIpblObIHA KapaHaap). JIakMycThl KoK Tycke, (heHonpTaneHmai
KBI3FBUIT TYCKE OOSHIbI.

Harpuit ruapoxcua NaOH. Ilpaktukana HaTpuil TMIPOKCHUL
KayCTUKaJbIK coOJla A€M Te araiaibl. 3eprxaHa xaraakbiHna NaOH-
THI aJly YIIIH HAaTPUil METaJblHAa HATPUU TOTHIFBIH HEMECE MEePOKCUIKE
CYZIBI dCep eTKi3im anmyra Ooajibl:

Na,O + H,0 = 2NaOH.
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Onepkocinte NaOH-Tbl amy yuriH ac TY3bIHBIH €pITIHIICI 3JIEKTPO-
JIA3IEHE].

2NaCl + 2H 0 =225 2NaOH + Cl, + H, 1.
epiTiHaie aHoATa KaToATa
Kamuii THApoKCHUATI any VIIiH Je 3epTXaHajla KaJui MeTallbl MEH
KaJluil TOTBIFBI, aJl OHEPKICINTE KaJU XJIOPUA EPITIHIICI DIEKTPOIU3-
IeHeIl.
Harpuii MmeH kanuii ruApOKCUATEPIHIH YJIKEH MaHbI3Bl O0ap, OHEpKo-
CINITIH TYPJIi cajlajapblHAa KOJIAaHbBIIAIbI.

TokpIMa ©HEPKACiOiH e

XKacanapl TanmbIK OHAIPYIE

Kara3z xacayma

NaOH

MyHaii eHIMIEpiH TazapTyna

CaObIH anyna

Opra"ukaiblK CHHTE3/E

Harpwuiinig 6acka KOCBUIBICTapbIH aTya

Kanuii rugpokcum opTypii Kaduiiil Ty3Aap airyna, CYWbIK caObIH
aJy YIIiH, CUITITIK aKKyMYJIATOpJIap JabIHaay/1a KOJITaHbIIa/Ibl.

Harpuit mepoxcun (Na,O,) — HaTpuid METaJbIHBIH JXKaHYbI
HOTWIKECIHIe Taiifa OonFaH 3aT, KapOOHAT aHTUIAPUATI (KOMiPKBIIIKBLI
ra3plH) XyTy KacueTi O0ap. OHBIH OCBI KacHETl CYHTYip KeMmelepnae
YKUHAJIBIN KaJFaH KOMIPKBIIIKBLI Ta3bIH JKOIO/Ia Maii1aIaHblIa/Ibl:

2Na,0O, + 2CO, — 2Na,CO, + O,.
CyTeri mepokcua any YIIiH Jie HaTpui MEePOKCUITI MmaiganaHabl.
On yuriH cybIK cynb(]aT KBIIIKBUIFA HATPUM MEPOKCHUTT 9Cep eTKi3iieni:
Na,O, + H,SO, = Na SO, + H,0,,.
Temenmeri e3repicTep/i *Ky3ere acblpy YIIIH KaXeTTi1 peakiusiap-
JbIH TEHJEYiH Ka3blHAap KOHE HAaTPHUN KOCBHUIBICTAPBIHBIH apachIHIaFb

TeHETHUKAJIbIK OalIaHbIC TypaJibl 63 HIKIPJIEPIHIl alThIHIAAP:
NaCl — NaOH — NaHCO3

1T 1] o,

Na — NaO, — Na,CO,
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B/JIb 3neMeHTTepi: ac Ty3bl, TacTy3, CUIbBUHUT, ITay0ep TY3HI,
KapHaJUIUT, ac TY3bIHBIH 3JE€KTPOJIN31, IEPOKCUATEDP, KYHAIprill HaTpui
YKOHE KYWAIprim Kaaui.

Cypakrap MeH TancbipMaJjap

Hatpwuii MmeH xanuigiH (u3UKaIBIK )KOHE XUMHSIBIK KACHETTEPIiH
alTeIm OepiHaep.

46 T HATPUUAIH CYMEH dCepJIECYiHEeH KaHIla CyTeri ajyfa Ooaibl
(c.mr.)?

8 % KOH 6omateia 700 r cinTiik epiTiHAl JaiiblHAay VIIIH KaHIIa
KeJIeM/Ie KaJui MeTalbl KaxXeT?

Hatpuit Mmen xanuii Ty37apbIHBIH €PITIHAICIH AJIEKTPOIHU3ICT adyFa
6osia ma?

EH MaHBI3AbI HATPHUN KOHE KaJlHK TY3MapblHBIH (OopMyaiapbiH
’Ka3blll, aTTapblH aTaHaap.

HaTpuit MeH Kaau¥l KOCHIJIBICTApPhl KaHJaW MakKcaTTapra KoOJi-
JIaHbITAbI?

34,8 xr kanui cyinbdaTt any YHmIiH KaXeT KaJUuh THIAPOKCUATIH
woHe 20 %-abIK cynbdaT KBIIIKBIIBIHBIH MacCachlH TaOBIHIAD.

Na, Na,O »xoHne ac Ty3biH naigananbin NaOH any peaknuschIHbIH
TEHACYiH >Ka3bIHIap.

CO,, P,O,, H,PO,, CuCl, -nepain, NaOH-nen e3apa oacepiuecy
peaKIusICHIHBIH TCHACYIH >Ka3bIHIap.

§92 2') Cona enaipy

2% <¢ 29 <¢ 2% <¢

“CycpI3 coma”, “kpucrtami coma”, “ac comacel’”’, “KayCTHUKAJBIK comanap”
Typasisl He Outecinaep? Onapabig Oip-OipiHEeH allbIpMalIbUILIFbI Heae?

Cona — NaZCO3 — HATPUWIIH €H MaHBI3Abl KOCHIJIBICTAPHl, OHBIH
XaJlpIK [IapyambUIBIFBIHAA 1C KY31HIIK MaHBI3BI ©T€ 30p. OHEPKOCINTIH
KOIMTEereH caJiajJapblHJAAa COJAaHBbl MIHKI3aT PETiHAE KOoJJAaHaldbl,
COHBIH I1IIIHAE IIBIHBI OHAIPYAE MIHUXTAaHBIH (MIUKI3aTTHIH HaKTHI
calIbICTBIPMaJIaFbl KOCTACHI) HETI3r1 Kypamjaac 0eJiiri, 1essIroiio3alaH
KaFa3 eHHAipyAe, TOKbIMa MaTepuailjap ©eHIipyae, MailiapablH
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KYpaMBIHJAaFbl Mall KBIIIKbUIAAPBIH, CHHTECTHKAJIBIK Mal KBIIIKbLUIIaPbIH
OeiiTapanran caObIH anyna, MyHailIpl KaiiTa eHAEy/e, MyHail eHAIpyae,
OypFhIIay KYMBICTApPbIH KEHIJIAETYyNe, HadQTEeH KBIIMIKbUIapblHAH Kip
JKYFBIII 3aTTap JAalblHAay[a, HATPUNIBIH O0acka Ty3JapblH CUHTE3ICY/IC
JIe coJla KOJIaHbIIaIbI.

Copna TaburarTa ©Te a3 MeJIIep/ie TaparaH, COHJIBIKTAH OHBIH KOPBI
OHEPKOCINTIH CYPAHBICHIH KaHaraTTaHbIpa aaMaiabl. COHABIKTAaH OHBI
ap3aH MIMKI3aTTaH CUHTE3/EI alyJbIH MaHbBI3bI YJIKCH.

Byn GarpiTTa anramkbl TeXHOJOTHUSUTBIK yaepic — X VIII racweipaa
dbpanuys gopirepi Jl.Jlebnan ycwiHFaH “cynbdar omici” (Hemece
“Jlebnan omici”) KOJIaHBUIFaHAA, ac TY3bl CyJIb(aT KBITIKbIIBIHBIH
KeMeTriMeH HaTpuil cyiabdarka etenl. Harpuii cyinbdar xkemipMmeH
KBI3ABIPBIIBITN, HATPpUU cynbduaine aWHaIObIpblianbl. Hatpui
cynb(duIIH YHTAK OKTACeH KOCHII KbI3JbIpFaHaa coja maiaa 6oagbl:

NaCl — Na,SO, — Na,S — Na,CO,,

1) 2NaCl + H,SO, — Na SO, + 2HCI 1,
2) Na,SO, + 2C — Na,S + 2CO, 1,

3) Na,S + CaCO, — Na,CO, + CaS!.

OKTaCIeH KOCHIN KbI3IBIPhUIFaHa Mali1a O0NFaH comaHbl OO amy
YIIiH KaTThl KOCMHa apHalbl AUIPMEHJE YHTAKTalbII, Cyda epiTiieni.
CaS cyna nHamap epul, epiTiHIl oAaH OOJiHIMN, OyJaHIBIPHLIAIBI KIHE
cojla KpUCTaJIJapblHA alHAJIABIPBIIAAbl. BYJI TEXHOIOTHUSIIBIK YIEpic
KbIMOATKa TYCKEHJIKTEH, KeHiHIpeK 0acka YHEeM/l dMiCTieH («aMMHAKTHI
9JIiC») aIMaCTBIPBLIJIBI.

«AMmMuakTsl onicti» E.I.ConbBe ycbhlHFaH. AMMOHHUHN XJIOpH-
JIiHEe 9KTacleH OHJAey OepiinreHie maiga O0olaThIH aMMHAK TEH ac
TY3bIHBIH KaHBIKKAH €pITIHAICI KaHBIKTHIPBIIAbl )KOHE OFaH KapOo-
HAT aHTUApUA (KOMIPKBIIIKBII Ta3bkl) KbICKIMMEH XxibOepineni. Epi-
TIHAIHI CaJKbIHIATKaHJAa CYBIK €pITIHA1/JE Hallap €pUTIH HATPUU
THApOKapOOHAT MIOTIHAITE TYCEIi, OHBI OOJI ajbIll KbI3IbIpca, coaa
naiiga 6oJjiaabl:

1) 2NH,Cl + Ca(OH), — 2NH, + CaCl, + 2H,0,
2) NH, + CO,+ H,0 — NH,HCO,,
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3) NH,HCO, + NaCl — NaHCO, + NH,Cl,
4) 2NaHCO, — Na,CO, + CO, + H 0.

Cona Na, CO,10H,0 TYPIHAET1 KPUCTAITHUAPAT TY3bl OOJFaHIBIKTAH,
TiKeJeH KYFBIII 3aTTap — “Kip coaachl” peTiHAE Jie KOJJAaHbLIabl.
OHBI XOFaphl TeMIepaTypajia KbI3JAbIpFaHia KaJbIIUUICHTeH (CYyChI3-
nanabipbuFan) coga Na,CO, (temip coxachl) anbiHaasl. A NaHCO,
TYpPiHJErici ac coJachl JICM aTaJbIll, KYHJICITIKTI TYpMBICTa 9PTYpPJIi
MakKcarTap/aa KOJIIaHbLIAIbI.

Bb ’nemenTTEpi: CychI3 coma, Kpuctayia cona, Jledman omici,
aMMUaK dicl.

Yari ecentep, MbIcajiIap MeH KATThIFyJiap

P l-ecen. XumMusanslk ctakaugarel 100 v cyra 3,45 r HaTpuii meTa-
nbl Tycipinai. ByHbIH HOTHIXKeciHAe naijaa OosFaH HATPUU THIPOK-
CHJIHIH MacCachlH XoHE Mmaija OoJiFaH epiTiHAiIeTI HAaTPU THIAPOK-
CUJIIHIH MaccajbIK YJIECIH €CeNTeHIe].

P> 1llemyi. 1) XKy3ere ackan XUMHUSUIIBIK YAEPICTIH peakins TEHACYi:

3,45 X y
2Na + 2H,0 = 2NaOH + H, 1.
46 80 2
Xumusinblk peaknusga NaOH (x) tysinexni xoHe cyreri (v) 6emiHin
IIBIFAIbI.
a) Tyszinren NaOH -TteiH m = ?
3,45 X 3,45-80
—_— =3 X=—"-=0r;
46 80 46
o) beuiHin meIkKaH H, -HIH m = ?
3,45 y 3,452
—_—=—; y=—"-=0,15r1;
46 2 46

2) a) maiiga OGonFaH epiTiHAIHIH m = ?

100 + 3,45 — 0,15 =103,3 1;

o) maiina 6onran epitinai 103,3 . Epiriagineri NaOH -TeiH Mac-
CaJBIK yJieci KaHma?

= 0,058. Kayaowvi: 6 T NaOH ty3zinren, NaOH -Tbig

1033 epitinaigeri maccansik yieci 0,058.
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2-ecemn. benriciz MeTannelH | T THApHII cyaa epiTiareHae, oJaH
0,56 1 cyTeri GemiHIN WBIKTHI. benrici3 MeTanIbl aHBIKTaHIAP.
Ilemyi. 1) MetanmapablH THAPUATEPI Cyaa epiTiAreHae, Heri3 OcH
cyteri naiina 6onansl. Ocel MOIIMETTI MaljanaHbll, XKy3ere ackaH
XUMUSUTBIK YACPICTIH peakius TeHIACYIH )Ka3aMbl3:

1 0,56
MeH_ + nH,O = Me(OH)_+ nH,.
A+n 224 n

benrici3 MmetanaslH aTOMIBIK MaccacblH Ta0y: A — ?

1 0,56
= TeHJEYy1H naiiiananbin, A-Hbl TaOaMbI3.

A+n 22,4n

0,56 (Atn) =224 n-1 0,56A + 0,56n = 22 4n,
0,56A = 22,4 n - 0,56n 0,56A = 21,84n.

Erep merann Oip BajeHTTi 6oiica, oHIa n = 1 Gosaasl.
Omnpaii xxarmanga 0,56A = 21,84 6onaasl.

21,84

0,56

Oys Oip BaJIEeHTTI CUITUIIK MeTalll — KaJuire Ttypa keneai. Jlemexk,
peaknusa ymin KH — kanuit runpun ansiHran. MeTanablH Ba-
JEHTTIr1 eKire HeMece YIIKe TeH OOJIFaH/a, €CeNTiH IapThl KaHa-
FaTTaHABIPBIJIMANTRIH €/1i. byHBIH ce0eOiH Tekcepinm KepiHaep.

Kayaowi: KH — xanuii ruapun.

Cypakrap MeH TancbipMaJjap

Copa KonAaHBUIATBHIH cajajapabl aTaHaap. YHUJIepiHae ac colachlH
nainananaceigaap ma? Kanpgait makcarka?

2. |Here cynsdart omicinen (JIeGian) ammuak oaici (ConbBe) yHeM i

canamanel? TTikipiHAl TYCIHIIP.

3. [Conma any ymiin Kanmai omic yCeIHaCBIHAAp?
4. | 15 Kr xajblUHiJIEHTEH cofa aly YUIiH aMMHUaK diCiHIe KyMcaaraH

OapJyIbIK 3aTTapAbIH IIBIFBIHBIH €CeNTeHIap.
Cynbdart onicimen 15 kr kip comacwelH any ymiH 96 % -nbIK
(p=1,84 r/mn) cynbdar KBIIKBIIBIHBIH €PITIHAICIHEH KaHIIa KaXeT?

6. | Tomenmeri esrepictepi *ys3ere acblpy YIIiH KaKeTTi peakius TeH-

JIeyJIEPiH Ka3bIHAAD:
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+0

2

a) Li = X — LiOH — LiCl;

t

6) Na —»Na,0,—Na,0 - NaOH — N

1

?3PO -

Kanbnuii :xoHe MarHui
§ 23.)

Kanpruiinig ©30ekcTania eHIipiIeTiH KaH1all KOCBUIBICTapbIH Olnecinaep?
Omnap Kaiicel cananapia KOoJJIaHbLIabI?

DJeMeHTTepAiH NMePUOATHIK »Kyieneri opubl. Mg (Maruuii) »oHe
Ca (xanpruii) I TONTHIH HETI3T1 TOMIIIACKI AJIEMEHTTEP1 OOJIBIT TaObLIAIbI.

o Il mon nezizei monwa snemenmmepi: Ca, Sr, Ba-nap ciaiminik-
JHcep memasnoap oen amanaobsl.
o Cinminik-ycep memanoap amayvl 071apObIH, 2UOPOKCUOMEPIHIH
Kyuoipeiui Kacuemi MeH OYpPbIHbL Ke30epoe O0anKyvl KUblH
momuvlKmapowl dcep 0en amaaHblHa 0ail1aHbICHbL.

ATOMIBIK KYPBIJBbICBI. MarHuii MeH KalbOHHAIH CBHIPTKBI
AIIEKTPOH KabaTTapbliHIa €Ki S-3JIEKTpOH Oap, COHABIKTAH oJjap
S-2JIEMEHTTEP TYPiHE JKaTabl.

Maruuii MeH KaJbUUNIIH KacueTTepi 13- kecme
Canbio- Perrik | Dnexrpon- | Banky
Dnement | Xumus- HOMIpI, JIBIK KOH- | TeMIepa- TrIFrbI3-
JIBIK ThIPMaJIbI SIAPO dury- Typachl, JIBIFEL,
TagOacer | ATOMIABIK | 3apsi/ibl °C KT/M3
pauust
Maccachl
Marmmii Mg |24,305 12 [Ne]3s? 651 1738
Kanbimit Ca 40,08 20 [Ar]4s? 850 1550

XUMUAIBIK peakuusuiapaa Oyja meTainaap TOTBIKCHI3IaHIbIPFHIII
peTiHIe €Kl AIEKTPOHABI Oepim, +2 3apsaThl HOHFA aHanaabl. bapibik

KOCBIJIBICTApbIH/Ia +2 TOTBIFY IOPEKECIH KOPCETEl.
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Tadurarra Tapaaybl. Kanpuuii MeH Mariuii — taburarra eTe
KeH TapairaH 3nemeHTTep JKep KbIpThichiHAAa mMarHuil 3,35 %-nbl,
Kanbuuit 3,5 %-ael Kypaiael. Ken munepannap: maraesut MgCO,,
,» gomomut CaCO,-MgCO,, runc CaSO,2H O, ambl

Ty3 MgSO,-7H O, cunukarrap — tanek CaO -3MgO-4Si0, cuskrsliap

KaJIbIIMA MEH MarHUHIH TaOUFKu KOpJapsl OOJBIN CaHaadbl.
Ca (+20)2; 8; 8; 2 1s22s2p°3s?3p°4s?

t.,°C t,°C P, t/em’ E°, V Amkan

850 1480 1,55 -2,82 I lesu, 1808

kaneout CaCO

Okrac, 6op, mopmap CaCoO,
[umic, anebactp CaSO, - nH,O
Amatut Ca ,(PO,),
®ropanarut Ca (PO,),F

QJICKTPOJIN3 CaH2

Ca(NO,)
CaC|2 —> [Ca | — e

Ca(OH),
Ca,N,
Konpganputysr: CaHal,

2

Tycmi memannypausoa CaS

Kypoiivicma CaSO,
Cunuxam eHepracioinoe

Meouyunaoa

* Oz0excmanoa 20-2a sncyvik mapmap kenoepi oap. Kaszip Fa3zzan,
Hypama jcone 3upbano Kkenoepinen Mapmap aablHaobl.

* @ocopum Kopnaper Opmanvik Koeizvinkymoazer Kapaxam
Keninoe, Conmycmik /Kemimay Kenoepinoe uio2olpi1anzan.

Aabinybl. Kanpnuii MeH Marauii eHepkacinTe Ty3aap OaaKbIMachiH
AJIEKTPOJIU3LY KOJIBIMEH aJIbIHAIBI.
KacuerTepi. Maruuii MeH kanbUUi — KyMic Topi3fdi-aK TYCTi, Je-
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HiT Metanmap. Onap ayamga TOTHIK KaOaThIMEH >KbLIJaM KallTajblll,
1K1 OeuririH cakraiapl. Kagpuii MarHuiire KaparaHjaa OCJICeHl KOHE
CINTUIIK TaOWFAaThl KYIITI OOJFaHIBIKTAaH, OHBI KEPOCHHE CAKTaMIbI
(13-kecTere kapa).

Mg (+12) 2; 8; 2 1s?2s?2p°3s?
t5,°C tc,°C P, r/em E°, V Amxan
650 1090 1,74 -2,36 Jx.brek, 1755

Maruesur MgCO,
Ampl Ty3  MgSO,- 7H,0
Kapunammut KCI- MgCl,- 6H,0
Onesun  MgSiO,

MgH

MgO-CaO 4 ng o
Mg g(NO,),

MgO —> —> MO
MgCl, Mg(OH),
Mg;N,

MgHal,

Konmanputysr: MgS
MgSO,

Hrnmepmemanowvt Kocviivicmap

Fapvluw mexnuxacoinoa
Cunuxkam enepracioinoe
Toxbima onepkacibinoe

Awyoac anyoa

Kanpuimit MeH MarHuiiH MeTalJIblK KacHueTTepl CIIATUIIK MeTall-
Jlapra KaparaHjaa 9ici3 Oosazbl. OWTKEH1, OJapAblH CHIPTKBI 2JIEKTPOH
KaOaTTapbelHAA CINTIIIK METalAapaiKiHeH Oip 3JEKTPOH apThIK OO0JIajIbl.
Marauii Ke3 KapaTHaWThlH aK aJIblH IIbIFAPbIN JKaHaJbl; TaJOreH-
JIEpPMEH, a30TIEH OpEKeTTEeCeAl; KOMIPKBIIIKBII Ta3bIMEH, Cy OybIMEH
peakuusinacabl:

2Mg + O,— 2MgO,
3Mg + N,— Mg N,
Mg + Br,— MgBr,
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2Mg + CO,— 2MgO + C,
Mg + HO— MgO + H, 1.
Kanpumii KaJbINITH KaFdaiiga ayagarbl OTTETIMEH JKOHE TajlOreH-
JIEpMEH OHail ocepJiece/i:
2Ca + 02—> 2Ca0O kaJbIMH OKCHUI;

Ca + C12—> CaCl2 KaJIbIIUH XJIOPHUII.

Ke3apipeinranaga a3oTneH, GocPopMeH, KYKipTIeH, KoMipTeTiMeH
JKOHE CYTEriMeH peakIusiaacaibl:

3Ca+ N,— Ca3N2 KaJIbIIUN HUTPU]L,
3Ca+2P— Ca3P2 Kanpui dhochus,
Ca + S— CaS xanpuuii cynbpun,
Ca + 2C— CaC, kanpuuii KapOuJ,
Ca+ H,— CaH2 KaJIBL[AN TUAPUI.

CUITUTIK MeTanaap CUSKThI KaJblIUKU 1€ KBIIIKbUIIAPMEH KapPKBIHIbI
peaxmusFa TyCcei:

Ca + 2HCl— CaCl, + H 1.

CyMmeH KalbINTHl Xaraalja peakuusiaachll, KaJdbUUW THAPOKCHUJ
TYy3€i:

Ca +2H,0— Ca(OH), + H 1.

Koagaublaybl. Mariuii M€H KallbIIUW XKOHE OJapJblH KOCHI-
JMBICTAPHI 1C KY31HAE KOM canajiapjaa KoJdaHbLIaabl. MeTal KyWiHae
MarHuii MeH KaJbIHMH >KEHUJI, KaTThl KOpbITOAJap JaalblHIayjaa
KoJaaHb1aabl. JKapblK HIBIFapaThlH 3bIMBIpaHAap/a, CUTHAJIIAp MEH
MasKTapaa, Gpororpadusiia Maruuid KeH KojaaaHbuiagel. Onap HeEri3iHEeH
KYpBUIBIC MaTepuaigapbl: acOecT, ainedacTp, TUIIC, 9K, MOPMIP JKOHE
CHUJIMKAT KIpIimI, HEMEHTTEPAIH Heri3iH Kypaiabl. MarHuili xoHe
KaJIbIUNA Ty31apbl MEAUIMHAJA ©T€ KOIl KOJJAaHbLIaJbl: MAarHe3uT,
KYWAIpIUJITeH MarHesus, KaJdbIlUil XJIOpUJ, KaJblUW TIIOKOHAT, TalIbK
CUSKTHLIAp coJlapAblH ToObIHA >xaranbl. llIeiHBI, GONaT, MIOWBIH
OHJIpyll€ — OK, TONBIPAKTapIblH KBIIIKBIIABIFBIH TOMEHACTYIE —
KaJbIMi KapOOHAT >XOHE COHOIPIITEeH OK, pe3eHKe, Oosynap, Tic
nacrajgapsl (KaabUi KapOOHAT), ONTHUKAJBIK acnantap (UcaaHAusd
mIaThl) jkKacaynaa, ayblJl MapyallblIBIFbIHAA 3USHKECTEPre KapcChl
KYpECTe — COHIIPIITEH 0K CUAKTHI KOCBUIBICTAPHI K€H KOJIIaHbIIa/Ibl.

Kanpuuii rugpokcuaiHIH MeJAIP €pITIHAICIH — 9K CYBI, CyHarbl
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TyHOAChlH — 9K CyTi gen araiinbpl. COHAIPUITEH OK KYpPBIJIbICTa KOJ-
JaHbLIABl. OK CYTl KaHT OHAIPY/JE, KAHT KbI3bUINIACHIHBIH IIBLIPHIHBIH
TazapTryaa naiijjajiaHbliajibl.
BuoJorusjblK MaHbI3bl. Mardmii MeH KaJdbIHUH OUOJOTHUSIIBIK
TYPFbIAH MaHbBI3/Ibl AJIEMEHTTEP KaTapblHA KATaJlbl:
(' Macznuit men Kanvyuil — mipuwiiikmiy 0apavlK mypi yuiin aca
MAaHbI30bl XUMUATBIK, JTIeMeHmmep.
*  OcimOikmepoiy Maubl30bl OMIpPIIK QYHKUUACLIH AMKAPDAMBIH
Xaopogunn nezizinoe maznuii éap.
* JKanyapnap cyiieziniy Kypamoinoa 60-80 % kanvuuii gpocpam

S oap. )

FamammappeiMbI3gaFrsl TipHIiJIiK OTTETr1 HETi31HAE TMaiga OoJraH
J)KOHE OTTET1H1 ayara eciMaiktep Oepemi. OmaH ThIC ©6CIMIIKTEp FajlaM-
IapbIMbI3JaFbl KOPEKTIK Ti30€KTe €H MaHBI3Ibl OPBIHIBI aanabl. Onap
ayaJiaFrbl KOMIPKBIIIKBII Ta3JAbl KYH COYJIECIHIH 9CEPIMEH OpPTraHUKaJIbIK
MoOJIeKylanapra — KOPEKTiK Ti30ekke ailHamasipanbl. byn ynepicti
OCIM/IIK KacylIiajapblH/1a OPTAJIBIK aTOM PETIHJE MarHuijial KelleH—
XJIOpomaacT, XJopouiaa TyHipmikTepi ky3ere acblpansl. Kampnui
KOCBUIBICTAphl Tipl TaOWFaTTa KaHyapjap TipeK XYHECiHIH Heri3iH
KYpalabl )koHEe Kopray (PYHKIUSICHIH aTKapalabl. AF3agarbl KalIbIIUU
nucOaaHChl AJJIEPTHUSAIBIK aypyJiapAbl KO3JbIpaJbl JXOHE CYHEK
aypyJiapblH Tyabsipanbl. KaHHBIH YHBIFBIIITHIFBI, KEHOIp pepMeHTTEpIiH
OeNCEeHAIIr a6 KaJIbIUUre OanIaHbICTHI.

Maruuit 6ynmeiketr yamaceiaaa 0,09 %, cyiexre 0,07-0,18 %,
Kaunga 37,8 mr/m menmepinae Oonaabl. Op KyHiI TamakneH 250-380
MT MarHWi TYTHIHY Kepek. Amam ar3aceiHga (70 kr) oprama 42 r
MeJiepinae 0oaaubl.

Kampumit 6ynmsiket yimaceiaaa 0,14-0,7 %, cyviekre 17 %, kanga
60,5 mr/n memmepinae 6omansl. Kyn caiiein Tamaknen 0,6—1,4 r
KoJaHy Kepek. Anmam ar3ackinga (70 kr) oprama 1,7 Kr MeJmepiaae
Oosazmbpl. AjnaM ar3achIHAAFbl OAapibIK KaJdbIUUIIH mamMaMeH 99 %-br
cyiiekre, 1 %-b1 Kanaa xoHe numdama 6oabl.

I[Tpodeccop M.P.AckapoB amkaH, ©30ekctaH PecnyOnukach
JleHcaynblK cakTay MUHUCTPJITiHIH pYKCaThIME€H IpaKTHUKara €H-
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ri3iareH “Ackaibluii” KOCBUIBICBIHBIH KYpaMbIH/1a HET131HeH KallbLHUU
MeH MarHui >xoHe 20-71aH acTaM MHUKpOd3JeMeHTTep Oap. “Ackanbuuii”
KOCBUIBICHI aF3aHbIH KOpPFay KacHETiH KYUIEUTyiH ececiHe cyiHek, KaH,
KaylnTi 1C1K, TOJTMOMHUEITIUT CUSKTHI aypyiap/ibl eMIeyAe KOJIIaHbLIaIbl.

Ocimaikrepae poTOCUHTE3 YAEpiCiH Ky3ere achblpaThblH MUTMEHT —
xyopodunaiH Kypambiaaa 3 % marauii Oonaael. Marauii Ty31apbIHBIH
YKETICTICYIIJIITT ©CIM/IIK KambIpaKTapbIHBIH JKaChlUT TYCIH KOSIbI, (OTO-
CUHTE3 yJepici Oy3bliaajbl, OHIMAUIIKTIH KYPT TOMEHJIEYlHE ajblll
KeJieml.

KocbuabicTapbi: Kaabsunii okenag — CaO.

Kanpuuii okcua XanablK MIapyalmbUIBIFBIHAA €H KOl KOJAaHbLIAThIH
AJIEMEHT CaHaja/bl KOHE OHBI COHIPUIIMEreH oK JSM T€ aTaibl.

OHepKocCINTe KaNbIUK OKCHUJ “OK micipy’ IHeXTapblHIa OKTAaCThI
KYHipy KOJIBIMEH aJIbIHAbI:

CaCO, CaO + CO, 1.

Kanpumii okcum aK TYCTi, KaTThl 3aT, CEHASP OHBI KYPBUIBICTA KOTI
KOpreHcinaep. AmbIK KyHinae ken typca, ayanarbl CO, xoHe Cy Oyna-
PBIMEH PEaKIUsIIACKII, ©31HIH KaCUETIH YKOFaITa bl

CaO + CO, = CaCO,.

CyMmeH KapKbIHABI peakiusira Tycedi. Peakuus by HIBIFApPYMEH

xypeni: CaO + H,O = Ca(OH), + Q.

Kanpruit oxkcuna, HeriziHeH KajdblHUW THUAPOKCHU] ally YIIiH JXKYM-
cajajpbl.

Kanbunii rugpokena — Ca(OH),. OHbl cCOHIIpIIreH oK A€ Te
aTainpl. AK TYCTi, KybIC 3aT, cyaa a3 epunai (1 a1 cyma 1,56 T epumi).

CeHAipiiAreH 9K — KYM, Cy JKOHE IIEMEHTIEH Oipre KYphIIbICTa
OalJTaHBICTRIPATHIH KOPHITIA JalbIHAayAa KOJIJaHbBLIAIbI.

Kanpuuii rugpokcua HeTi3gepre TOH OapJiblK peakiusiiaapra Tycenl
(7-ceiabIlIKa apHanFad “XuMusA~ OKYIBIFBIHBIH “Heriznep” TakbpIpbIOb!).

OK CYTi — COHAIPINTEeH OKTiH cylarbl cycrneH3usickl. CyTke yKcaii-
TBIH JIaliCaH epITiHIl. OKT1 CYT — 9K CYTIH CY3y apKblUJIbl aJbIHFAaH COH-
JIpiNTeH OKTiH KaHBIKKAH epiTiHiCi.

OKTI Cy — KOMIPKBILIKBII )KOHE CyJa €pUTIH KapOoHaATTap YIIiH
peakTuB. OKTi Cy apKbLIJIbl KOMIPKBIIIKBLI Ta3bl OTKI31JICe, Jailnany Oai-
kananel: Ca(OH), + CO, = CaCO, + H,0.
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KypbuibicTa OarIaHBICTBIPATHIH (O1PIKTIPETIH)
KOpbITIIajap JalblHAaya

—| XJIOpAbl 9K JalbIHAAYIA |

OK CYTi I Kocinopsinia KaHT 3aThiH alya |

OciMIiK 3USTHKECTEPiHE KapChl Kypec
KypaJlIapblH JaiblHIay/1a

OKTI cy anyna

KeMipKbIIKbIT Ta3blH OTKI3YAl JKaJIFacThIpca, €piTiHAlI TYHBIK
Oosbin Kajiaabl. MyHIa KOMIPKBIIIKBLI Ta3bl CaCO, -ke acep eTiII,
eputin 1y3 Ca(HCO,),-Hi Ty3eni:

CaCO, + CO, + H O— Ca(HCO,),.

Xaopael 9k — Ca(ClO),. by — TOTBIKTBIPATHIH 3aT, XaJIbIK Iapya-
IBUJIBIFBIHAA YJIKEH MaHbI3bl O0ap. TokbiMa eHepkociOiHAe arapTylIbl
peTiHae, Kara3 eHJIpiCiHAe KeH KoJaaHbuIanbl. J(e3uHbeKnusIanTeIH
MakKcarTa Ja KOJIJaHbIIa/Ibl.

CeHIipiireH 9KKe XJIOPMEH dCep €Ty JKOJIBIMEH ablHA/bI:

2Ca(OH), + 2Cl, = Ca(OCl), + CaCl, + 2H,0.
I'moe. 1) Taburu runc — CaSO,2H,O;
2) Kyiiaipinren rumnc — (CaSO,), H,O;
3) Cycoi3 runic — CaSO0,,.

Kyiiaipinren rumc anedacTp Aen Te ataiajbl:

2CaSO,2H,0 21T, (CasS0,),-H,0 + 3H,0.

AnebacTp — XalbIK MIApyallbIIBIFBIHIA KO MaKcarTapra, Kypbl-
JbICTa, MEIMIIMHAIa KOJAaHbIAThIH 3aT. OJ1 CyMEH apaiacThIpblUIFaHia,
JKBIJIJIaM KaTaThIH KOPBITHA Maiiga 0oJambr:

(CaSO,),H,O0 + 3H,0 — 2[CaSO,2H,0O].

Kaneiuii pocdar [Ca,(PO,),] — Taburarra, Herizinen dpochopur
JKOHE amaTUT TYpPiHAE Ke3Aeceli, COHIal-aK ajaM MEH KaHyapiapIabliH
Ccy#eri MeH TiciHze OoJrabl.

B/Ab 31eMeHTTepi: CIATLIIK-)KEp MeTajgap, aTOM KYPBUIBICHI,

KaJbllMi, OKTac, 60p, MOpMOp, JAOJOMHT, allyaac, COHIIPUITEH OK,
COHJIIPUIMEreH oK, OUOJIOTUSIIBIK MaHbI3bI.
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Cypakrap MeH TancsipMaJjap

1.

10.

11.

12.

Marnuii MeH KaablUHAIH Heri3ri GU3uKaablK KaCUETTEePiH alThII
Oepingep.

Maruuii MeH Kallbllui TaburaTrTa KaHJal KOCBUIBICTAp KYHWiHIE
Ke3geceni?

Kanenuiini eHepkocinte Kajiait amagbr?

Maruuii MeH KaJdbUUNAIH XUMUSAIBIK KACUETTEPIH OPHEKTECUTIH
peaKIusIIapIbIH TCHICYJICPIH Ka3bIHAAD.

Kanpuuii okcua HEIIKTEH TaOuraTTa Ke3aecuenmi?

Cenpipinren ok Kypambeiaaa 90 % kanwpuuit okcumg 6ap 6omica, 2 T
20 % -mBpIK OK CYTIiH ajly YIIIH KaHIa COHIIPIITEeH oK KaxeT?
Kanpuuit MeH MarHuiiiH OMOIOTUSIIIBIK MaHBI3BIH Al THIHAAP.
TonbIpakThIH KBIIIKBUIABIFBIH Kallal KOSbI?

Marauii MeH KaJbIUHAIH XaJdblK MapyallbUIBIFBIHA KOJTaHBIITY
cajayiapbl Typajbl KecTe TY3IHIep.

Maruuii MeH KaJblMIIIH agaM ar3achblHIaFrbl MaHbI3bl YKANJIIbI
pedepar xa3zpIHIAD.

TemeHnperi e3repicTepi )Ky3ere achlpy YIIiH KaXeTTi peaKIius
TEHJICYJICPiH XKa3bIHAAD:

Ga — Call,~ Ca(OH), ~ CaCO, CaO—}CaClz.

[IMapyamblabIKTa HEMece KYPBUIBIC ajaHapblHAa COHIIPIITeH
OKT1 maianaHraHblH KepreHcinaep me? Kannait makcartap yuiiH
nangagaHanesl eKkeH?

§ 24 ) CyabIH KepMEeKTIri :K9He OHbI JKyMcapTy daicrepi

«Kymcaky xoHe «KepMeK» CyAbIH Oip-OipiHeH He allbipMaIlbUIBIFEI 6ap?

FamammapsimMbI3abiH 2/3 06JITiH Cy ajbll KaTKaHbl Oenriiai. Agam
OMIpiH CYCBI3 KO3 alAbIMbI3Fa Kearipyre Oonmaiabl. KyHaemikri
TIPIIUTIKTE OHJIpIC YAepicTepiHiH Oesinbec Oemiri 6onraH cy Oenriii
JTopekenae TazapTymaH OTKi3inyi KaxkeT. Taburum cynap KypambIHAA
MarHui >kKoHe KaJblHUW XJOPUIATEPl, Cylbdarrapbl, TUAPOKapOOHATTAD
Tarbl 0acka KoChIMITIaap O00Jajibl.
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*  Kepmek cy — Kypamovinoa Ca** scane Mg?* uonoaput éap cy.
o JKymcak cy — Kypamoinoa Ca** scone Mg* uonoaput scox nemece
ome a3 cy.

KepMmek (KaTThl) Cy KONTETEH TEXHUKAJIBIK MaKcarTap YIIIH )KapaM-
chbI3 OoJbIn caHananbl. OHBI MaligalaHFaHIA KXBUIBITY XKyiHeciHaeri Oy
Ka3aHJapblHBIH KaObIpFajgapbl MarHWi, Kajdblui KapOOHATTapbIHAH
J)koHe Oacka Ty3aapJaH KypaliFaH ak KaOBIKIIEH KamnTaJbIl KaJiaJbl.
O1 KaObIK CYABIH JXKBUIBITBITYBIH KUBIHAATAAbI, KO OTHIH JKYMCaJIabl,
Ka3aH KaObIpFalapblHBIH KapaMChI3JJaHybIlHa ceOen O0orasbl.

Kepmek cyna cabbiH kemipMeiai, ©WTKEHI MarHuii MEH KaJIbIIHUK
HOHJaphl cCaOBIHMEH cyaa epiMeWTiH KochuubicTap Ty3eni. Kepmex
cyla €T, KOKOHICTep, MOHAI OHIMAEp JKaKChl MiCIEHl, camalibl Iau
navbIHIal aJIManChIH.

Cy Typaxcei3 (kapOoOHAT), TYpaKThl, KaJbIMWIi, MATHUNI KOHE
YKaJITBI KEPMEK OOJIBITT €pPEKIIeICHE/T].

(e Yakvimwa kepmexkmix — cyoa maznuil scane Kaavuuil zu()po)
kapoonammapor [Ca(HCO,),; MgHCO,),] ooryvina oaitna-
HbICHBL.

o Typaxkmul KepmeK Cy — MAZHUN MHCIHE KAAbUuil cyivhammapol
men xnopuomepi [CaSO,, CaCl,; MgSO,, MgCL] ébonysina

oaiinanvicmol.
*  Kanvyuit kepmekmizi — cyoa Kaavyuii my30apviHbvly, O0ap eKeHiHne
oaiinanvicmol.
*  Maznuii kKepmexkmizi — cyoa mMazHuil my30apvlHolH, 00ybIHA Oail-
JlaHbICMbL.
e JKannei Kepmekmixk — CYOblH KAJIbUUUl IHCIHE MAZHUI KepMeK-
\_ MI2IHIH KOCBIHObICHL. )

CynblH KEpPMEKTITIH TOMEHAETY KOHE KYILIEWUTY YIIIH JUCTUIIISIUS
(cynbl aiinay), cOHIai-aK XUMUSIIBIK 9IICTEP KOJAAHbLIAAbl. XUMHUSIIBIK
9/ICTEep MAarHuil MeH KaJIbIIMi HOHJAPbIH €pPIMEUTIH KOCBUIbICTapFa
alfHaJIABIPHIN, CyJaH MIBIFaphIN kioepeai. O yuriu:

1. Cynsbl KaliHaTy >KOJIBIMEH yaKbITIIA KEPMEKTIK >KOUbLIA/IbI:

Ca(HCO,),— CaCO,! +H,0 + CO,T,
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Mg(HCO,),— MgCO,l+ H0 + CO,1.

Yinepigne mad aeMaey YIIIH Cy KaWHATBIIAAbl. OpJAalbIM Cy
KallHaThUIATBIH BIJABICTHIH i1lI1HE KOH1N Oeninaep. Cyna epiMelTiH Tac
CHUSIKTBI KaKThl KOPECIHIEP, 01 — CaCO3 JKOHE MgCO3 TY31aphl.

2. OKTI Cy KOCBUIAQbl:

Ca(HCO,), + Ca(OH),— 2CaCO,! + 2H,0,

Mg(HCO,), + Ca(OH),— CaCO,-MgCO,! + 2H,0.

3. CinTinep acep eTKi3iiemi:

Ca(HCO,), + 2NaOH — CaCO,! + Na,CO, + 2H,0,

Mg(HCO,), + 2NaOH— MgCO,| + Na, CO,+ 2H 0.

4. Cona (Na,CO,) kocein, Mg** sxone Ca®* MOHIaphl MIOKTIpiaei:
Ca(HCO,), + Na,CO,—~ CaCO,| + 2NaHCO,,

Mg(HCO,), + Na,CO,—~ MgCO,| + 2NaHCO,.

MyHna kKaJdbUUMM MEH MarHUi HMOHAAphl cyla epiMeuTiH KapOo-
HaTTap PETIHJE ePITIHIIACH MIBIFAPHII KiOepinei.

TypakTbl KEpMEKTIK CyAbl KAWHATKAHMEH YXOWBLIMAMIBI, OHBI CO/Ia
HeMece Hatpui pocdaTr KOChIm KeTipei:

CaSO, + Na,CO, —» CaCO,| + Na,SSO,,

3MgSO, + 2Na,PO, » Mg (PO,),| + 3Na,SO,.
OHepKoCcINTE CyAbIH KEPMEKTITIH KOO YIIIH MOH aJIMacTBIPy 9Iici
KOJIJIaHBLITA/IbI.

(e

Kamuonummep — cyoa epimeinmin, KypamviHoa cblpHKbl opma\

kamuonoapoitna (Ca*, Mg®") aamaca anamuin, conoau-ax Ko3-

2anevi (Na*) kamuonoap ycmaiimsln Kammol 3ammap.

* Anuonummep — cyoa epimeiumiH, KYpamvlHOA CbIpmMKbl Opma
anuondapvina (SO, CI') aamaca anamvin, Ko32anviui aHUOH-

\ oapul 6ap Kammul 3ammap. )

KaTuoHHTTI KOJOHKaJaH OTKI3IJIreH CYAblH KypaMmbiHgarsl Ca’’,
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Mg** monnmapel Na* noHIapblHa alIMachil, KOJOHKaaa Kajalabl JKOHE
HaTpuil nonaapsl cyra ereai: Na R + Ca**— 2Na* + CaR.

Katuonurrepae R — kypaeni Kypbliabichl O0ap OpraHUKajlbIK
panukan. KatuoHuTrep cynsl KajdblUH JKOHE MarHuil MOHIapblHAH
Ta3zapTyFa KeMEKTecce, aHMOHJAapAbl LIBIFapbln Xi0epy YLIIH
QHUOHUTTEP KOJIIAHBIIAIbI.

BJAb »iaemenTTepi: “KepMek cy’, “KyMcak Cy’, yakKbITIIa
KEPMEKTIK, TYpPaKTbhl KEPMEKTIK, KEPMEK CYAbl )KyMcapTy, HOHUATED,
KaTUOHUT, aHMOHUT.

Yuri ecentep, MbICAJIIap MEH KATTBIFYJIap
P 1-ecen. Kampnuii xmopuntiy 10 %-apIK epiTiHAICI MEIUIIMHAIA CYBIK
TUIOre OaMJIAaHBICTHI TYPJIi aypyJiaprFa Kapchl KoJigaHbliaabl. OHBIH
500 r epitingicin maWbiHmay ymiH kKanma menmepae CaCl skxoHe
KaHIIa JUCTUIIBJECHIEH Cy Kepek?
P> Illemyi. 1) Epitinaini maibl3apK KaHBIKIACKIH Taby GOpPMYIachiH
nainananen, epymi CaCl, -HiH MaccacblH TabaMbI3.
m(epyuii)
C% = —— 100 % dbopmynagan
m(epiminoi)
C % m(epiminoi) 10 % -500

m(epywi) = =50r Hemece

100 % 100 %
m(epyuri) = 500 - 0,1 =50 r.
2) 500 r epitinainin 50 rpambr  CaCl, exeni Genrimi. EpiTyminin,
SIFHU JUCTHUJIBJIEHT€H cyJblH Maccacbkl M = 500 — 50 = 450 .
HKayaov: 50 v CaCl,, 450 r cy.
P> 2-ecen. AnaMHBIH KanblOuiire TOyTiKTik cypanbicsl 0,8 r. CHBIp
cyringe mamamed 0,13 % kanbnuii O6omanel. JlemMek, ceH o3
ar3aHHBIH KaJBIMUTE JETeH CYPaHBICBIH TOJBIK KaHAFATTAHIBIPY
yuria Oip TOyJiKTe KaHIIa JUTP CHUBIPp CYTIH 1MYyiH Kepek?
KynaenikTi TyThIHATBIH OacKa a3bIK-TYJIK OHIMACPIHEH KaJlbIUU
anpiHOaFaH Jern caHa.
P> [llemyi. 1) 0,8 r KaabIHMii KAHIIA CHBIP CYTiHIE G0MambI?

) 0,8-100 L
m(cuvip cymi) = o013 165 r Hemece ToMeHETIACH:
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100 t cuwip cytinme 0,13 r Ca Oap.
x T cwubip cytringe 0,8 T Ca Oap.

= 100-0,8 —6l5r
0,13 '
Kayabvi: 615 T cublp CYTiH TYTBIHY KEpekK.
P> 3-ccem. Anam ar3acelHbIH 20 %-bI cyWekTeH, an cyiekTiH 20 %-bI
Kanpiuui pocdareiHaH Typaabl. O31HHIH JeHE caJIMarbIHIBI O1Jim,
ar3aHJa KaHlla KUJorpaMm Kaibluil gocdar xoHe KaHIIa KaabIUi
0ap eKeHiH ecemnTe.

P> [llemyi. 1) CyifekTiH MaccachlH ecernTey.
m(cyiek) =70 kr - 0,20 = 14 kr}
2) Cyiexrtin 20 %-b1 Ca,(PO,), exenin Oiyne Typbin, 14 Kr cylexreri
Ca,(PO,), -HiH MaccachlH ecenTey.

m(Ca,(PO,),) = 14 kr - 0,20 = 2,8 kr;

3) 14 xr Ca,(PO,), -neri xanpumigin mMaccacel - ?

a) M(Ca,(PO,),) =40-3 + (31-2+16-8)=120+62+ 128 =310 r/mob;
9) 310 kr Ca,(PO,),-ne 120 xr Ca Gonansi.

2,8 xr Ca (PO,),-ne X xr Ca Gonanpl.

2,8-120
X = =10 =1,084 ke.

/Kayaow: 2,8 xr Ca,(PO,),, 1,084 kr Ca.

Cypaxkrap MeH TancbipMaJjap

1. | Typakcei3 koHEe TYpakThl KEPMEKTIKTIH Oip-OipiHEH albIpMallbl-
JIBIFBI HEne?

2.| O3eH CyBIHBIH, T€HI3 CYBIHBIH KOHE )XaHObIp CYBIHBIH KEPMEKTIK
Jlopexerepi Kanaan 0omaapr?
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§ 25. ) AJIOMAHHAN

MeTajn1 KaHIIaJbIKThI OeJICeH 1l 00JIca, 0JI COHIIAIBIKTHI )KbUIAAM TOTBIFAIbI.
AmomuHUN TeMipaeH efoyip Oescenai 0osca ja, HEeJIIKTeH o1 ayajaa TYPaKThI?

DJleMeHTTepAiH NEePHOATHIK Kyilele OPHAJACKAH OPHBI.
AmtomuHu — epuoAThIK kyheHiH Il ToObIHBIH HEri3ri TommaceHAA
13-peTTik HeMipMeH oOpHajdackaH. XHUMHUAJIBIK TaHOacel — Al
CanbicThIpMalibl aTOMABIK Maccachl 26,9815 r-ra TeH. AJNIOMHUHHUN
p-2JIeMeHTTep TOOBIHA Kipel.

ATOMABIK KYPbLIbICHI. Al-1IiH CBIPTKBI SJIEKTPOH JI€HTeHiHAe YII
AIEKTPOH Oap.

3d°
3p!
Al| 13 [+13 [ —13| 1s?| 2s* | 2p®| 3s | 3p! 3d° 3s?
D

XUMUSIBIK peaKlusiapia YII 3J1eKTPOHBIH Oepim, aiqtoMUHUN +3
3apsATajJifaH MOHFa ailHananabl. bapiblK TyYpakThl KOCHIJIbICTApbIHAA
TOTBIFY JI9pexkeci +3.

TaburaTrTa Tapaaybsl. AJTIOMUHUNA — TaOWFaTTa €H KOIl TapaFaH
metani, JXKep mapeigaa 8,8 %-ab1, XKep kbipTbicbiHaa 7,1 %-ab1 Ky-
paiinel. boc kyiiaae ke3gecneinai. Kypameiaaa amromuauii 6ap 250-aeH
acTaM MuHepaigap Oap ekeHi Oenrini. AMOMUHUNIIH HEri3ri 6eiri
ITFOMO CUJIMKATTAP TYPIHJAE Ke3/IeCe/Ii.

Anmromocunukarrapra gana mmnarel K,O-Al,0,-6510, Hemece
KAIL[ALS1,0,],-(OH),, cawnanap K,0-2H,0-3A1,0,-6S10,
nemece KA1 (AlSi,0,)(OH), xaraubl. ATIOMOCHIMKATTAPIbIH
mIipyl HOTHXKECIHAE ca3 mmaima 0oianbl, MbICalbl aK ca3 — KaoJHH
Al,0,-28i0,-2H,0.

OneTrTte caszgapaa kKocmnaaap 6onansl. KopyHa MuHepanbsiHIa
amomuuuit ALLO, Typinae 6onansl. Bokcurrep — Al,O,-nH,O tay
KBIHBICTAphl a amoMuHUN. OnapablH KypaMbIHIa KOChIMIIA PETiHAE
TEMIp, KpeMHUN OokcuaTep Oonajbl. AJIOMUHUMN ally/ibIH K31 OoJFraH
anmroMMHMK okcua 6okcutTep MeH Hepenunnen (Na,K),0-ALO,-2S10,
nemece (K, Na)[AISiO,]-ren anbiHamsl.
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Al (+13)2; 8; 3 1s*2s?2p°3s23p!
t,°C t.,°C p, t/em? E°, V AIIIKaH JKbUTBI

6 K>

660 2500 2,7 -1,66 X.K.Opcren, 1825

Kaomun AlLO,-2Si0,-2H,0,
Kopynn ALO,,
Bokcur Al,O, nH,0,
Hana mmarer K, 0 -Al O, 6Si0,, »

Hedemnn Na,0-Al,0,28i0,. Na[AL( O3H) ]
a
4

ALO, AI(OH)
ALO, — |A]l| —— ALS,
AICI, AlHal,
AIN
AL(SO,),

3

Konmanputysr:

JKeH1T KophITITaiap JTalblHIAY
DIeKTPOTEXHUKAAA
TypmeicTa
ATIOMHHOTEPMUSI A

Bomar reH monbIHHBIH

CBHIPTBIH KarTayna

Anwomocunukammap — AHUOH pemiHOe KYPAMbIHOA AAIOMUHUITL
HCIHE KPeMHUU, KAMUOHOAD peminde KYpamMblHOa CiIMINiK MHcoHe
ciiminik-ycep memanoap éap my3soap.

AmomMunui Oyimeiketr yianaceiaga 0,07-2,8-107* %, ximikre (4—
27)-10* %, xanga 0,39 Mr/n mesmiepinae 6omaapl. Op KYHI TaMakKIeH
2,45 Mr aJlOMUHHUN KoJilaHy Kepek. Ajxam ar3zacbigga (70 xr) opraiia
61 Mr mesuiepae aTtOMUHUN O0JIabI.

AJNBIHYBI. ATIOMUHUN DJICKTPOTECPMUSIBIK OJICIICH ajbIHAIbI.
bynna Gankeiran kpuonutrte (Na,AlF,) epiren amoMuHHA OKCH]
AJICKTPOJHUT Ooyaabl. byn OaikpimMara Oipa3 MeJiepae aJlOMUHHNA
dbTopun Koceutansl. MyHAAW SJEKTPOJHUT DIIEKTP TOTHIH KaKCHI
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eTkizeni. Dmekrpoau3 950 °C-ma xyprizineni. bankeimaman 5-8
BOJILT KepHeyneri, 80000 ammnepre aeiiH TOK Kyuli O0ap TypakKTbl TOK
oTKi3iieni. byHma karoaTaH aJlOMUHHNA, aHOATAH OTTEri OeJsiHeml,
OTTEr1 KOMIPTET1eH HalbIHIaIFaH aHOAIIEH OPEKETTEeCEl:

“+” Karongra: A"+ 3é — Al

“~” Anoara: 20° —4é — 0% O, +2C - CO.

OHepkocinTe KOJJAAHBIIATBIH AJCKTPOIM3ep OoJiaTTaH J1ailbIH-
JlajbIl, OHBIH 1111 KOMIPMEH KalTajdfaH, KoMip KabaThl TEpiC MOIIOCKE
KOCBUIBIT, KaTOJ MIHAETIH aTKapaabl. bankbpiMara >KOFapbllaH TYCipi-
JIETIH KaJblH KOMIpP IUIACTUHKAJIApbhl aHOJA MIHJETIH aTKapaiabl. AHOJ
YaKbIT ©TKEH CalblH MYXIiJei, COHABIKTaH OHbI MEp3iMiMEH OKTBIH-
OKTBIH Y3apThiIl TYpaabl. DJIEKTPOJU3EP Y3A1IKCI3 KYMBIC 1CTECHII.
ATIOMUHHUN OKCHJI JI€ DIIEKTPOIHU3EPTe Y3AIKCI3 KETKI3im Oepiieai. Op
2—3 TOyNIKTEeH COH Maija OoJFaH aJllOMUHUN BaKyyYMHBIH KOMETIMCH
KOBIIIKA KYWBITT albiHAAbl. AJIBIHFAaH aJIIOMUHUN TEeMip, KPEMHUH JKOHE
0acka MeTaJul TaOWFAaTThI €MeC, ra3 TOpi3/Al KocmajapMeH apajacKaH
Kyiae OoJaabl, KeWiHT1 caTbiga o KaiTa OaJKBITBLIBII, 3JEKTPOJIU3
JKOJBIMEH TazapTeuianbl (14-cyper).

AnroMuHUA OKcuATI KpuonuTTiH (Na,AlF ) GankpiMachbiHIarbl
epITIHAICIH AIEKTPOJIU3Aece, AIIOMUHUN anyaa KaJablK peTinae GTop
MEH OHBIH KOCBUIBICTAphl OOIiHIN MIbIFaIbl. By KopiaraH opTaHbl yIIbI
¢bTOp KOCTagapbIMEH JIaCTAUIbI.

14-cypet. Ouepkacinme anomunuil anyoa KoJao0aHblAAMbIH I1EKMPOIAUIED.
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ANIOMUHUH ally ©Te KeIl 3JeKTP IHEpPruschlH KakeTciHeai: 1 TOHHa
amoMuHUM any ymiH 13—17 meiH kBT1/car. sHeprus xymcanaasl.

B/1b 3nemeHTTEpi: aNlOMUHHMN, Jajna WINaThl, ClIyaa, aKk ca3 —
KaOJIMH, OOKCUT, KPUOJIUT, FIEKTPOTEPMHUSIIBIK dJIIC.

Cypakrap MeH TancsipMaJjap

1. | Anromunuii Taburarta Kanaail kepinicre kesmeceni? Hemikrten o
Ta3za KyHiHae ke3aecneiai?

2. AnfoMUHHMN OHIIpETiH 3aybITTapaa Ta3a 3KOJOTHAJIBIK OpTa
TYFBI3BIN O€py YIIIH KaHJai ic-11apanapabl KOJIJaHy MakKcaTKa cai
KeJIe/l JIen oiaichiHaap?

3. | llapyamblaplKTa Ke3/1€CEeTiH aJIIOMUHUNAIEH XKacallFaH 3aTTap/Ibl
OinmeciHjaep KoHE oJap KaHJai MakcaTTapra HaiigaiaHbliaaabl?

AJIOMUHMHAIH KacuerTepi
§ 26.) P

AmoMUHUN alTapiabIKTail OeJICeH 11 MeTalsl OOJFaHbIMEH, alITIOMUHUMICH
JKacaJiFaH 3aTTap CyMeH peaknusiacnaiael. Hemikren?

Du3NKaAJbIK KacMeTTepi. ATIOMUHUNA — KyMic TOpi3Aai, aK TYCTI,
YKEHIJT MeTal. AJIFOMUHHUN KBTIy MEH 3JICKTP TOTBIH JKaKChl ©TKi3€/l.
banky temneparypacbl 660,5 °C, ThIFBI3IBIFBI 2698 KI/M°.

ANIOMUHUNIEH XIHINIKE ChIM HeMece KaablHABIFEI 0,01 MM eTe
XKyka ¢oisbra (aJroMHUHUNA Kara3) kacayra Oonaabl. AJIOMHUHUNA He-
Ti3iHJe aJblHFaH ajlyaH TYPJi KOpBITIAJap XaJIbIK IIapyallblUIbIFbIHIA
aca OaraJjbpl IIKMKi3aT OOJIBIN TaObLIAIbI.

XuMHUAJBIK KacHeTTepi. OAeTTeri temMmneparypajaa aJlOMUHUN
ayaja e3repMmeiil, oMTKeH1 ayaja Jie3/l€ TOThIFaJbl )KOHE OHBI XYKa,
Oepik TOTBIKTHI KaOBIK CyJaH jkoHE 0acKa TOTBIFyJIaH KOpPFaIl TYpPaabl:

4A1+ 30, — 2AL0,.

Erep TOTBIKTBI KaOBIKTHI aJibIll TacTtaca, aJlOMUHUN CyMeH OHau
peakuusra TycCil, cyTeri OeiHIMN IIbIFaIbL:

2A1+ 6H,0 — 2AI(OH), + 3H, 1.
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ANIOMUHHUAI KBI3JBIPpFaHa XJIOPUATCH XKOHE OaNKBITBUIFAH KYKIPT
KBIIIIKBIJIBIMEH OHAM 9CEPIIeCill, CYTETr1H BIFBICTHIPAbI:

2Al + 6HCI — 2A1C13 +3H, 1.

KaHbIKKaH HUTpAT KBIIIKBUJIBIMEH KaJIBIIITHl TEMIIEpATypaia dpEKeT-
tecneial. COHABIKTaH KaHBIKKAH a30T KBIIIKBIIBIH aTIOMUHHUK BIIBIC-
tapaa cakTaiapl. CYUBIITBIIFAH HUTPAT KBIIIKBIJIBIMEH TOMEHACT1ACH
peakmusFa Kipicemi:

Al + 4HNO, = AI(NO3)3 + NO + 2H.0,

8Al + 30HNO, = 8AI(NO,), + 3NH,NO, + 9H 0.
ANIOMUHUHN CUITUIEPiH CYNBI epiTIHALIEpIMEH OHall opeKeTTecim,
CyTeTiH OeJIill IIbIFapajibl:
2Al + 2NaOH + 6H O — 2Na[Al(OH),] + 3H, T.
Na[AI(OH),] — nHaTpuii TETparuaIpoKCcOaIOMUHAT.
ANOMUHUHN KBI3ABIPBUIFAHIA TaloTeHaepMeH, hocdop, KYKipT, a3oT,
KOMIPTETIMEH peaKIusFra TYCe/Ii:

2Al+ N, — 2AIN amoMuHui HUTPH,
Al + P — AIP antomunuit pochun,

2Al1+3S — ALS, amomunuii cyndun,

4A1 + 3C — Al 4C3 AITFOMUHUNA KapOuI,
2Al + 3Cl2 — 2A1C13 AIIFOMUHUNA XJIOPU/I.

AJTIOMHHUHN KOTITEreH METalIapIblH TOTHIK-
TapbIMEH Je opkerTeceli. Erep amroMuHuil x)o-
He temip (II, IIl)-okcuaTepiH apajaacTBIPHIIN,
10K OOJIBIT KBI3JABIPBIIFAH CHIM TEMIPAl THUT13CE,
©Te KyaTThl JK30TEPMHUSIBIK peakius OoJraabl
(15-cyper):

8Al + 3Fe,0, —» 4A1,0, + 9Fe + 3 300 xJIx.

Peaknus motmxkecinge kKocma 3500 °C-re
JICHIH KbI3aabl. Peaknus eHIMIEpi — aTlOMUHHUA
MEH TeMip OanKbIFaH Kyiiae Ooaubl. 15-cyper.

ANTIOMUHHAN MEH TeMip KOPBITIIAaHBIH apaliac- AnomMunuiioiy,
nacel TEPMUT JEM aTanajbl )KOHE OJ Keiifie MeTan- Komezimen memipoi
Japabl oHEKEPIIEYEe KOMAaHbLIAIbL. MOMBLKCHLI30AHOBIPY.
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* Anwmunomepmus — Mmemani OKCUOMEPIH ATIOMUHUIMEH
MOMbBIKCHI30AHObIPLIN, MEMAl ay d0ici.

AmtomuHoTepMusiabl opbic FanbiMbl H.H.bekeToB amikan. Anromu-
HOTEPMUSI METAJUIyprusi eHepKociOiHIe XpOoM, MapraHel, BaHaaui,
IMUPKOHUM, TUTAH CHUSKTHI METajIapbl OJapIAblH OKCUITCPIHCH ayaa
KOJIJTAaHBLIAbI.

BJ1b 3jeMeHTTEpi: alIOMUHUI, aTOMIBIK KYPBIJIBICH, TaOUFATTa
Ke3J€eCyl, BIEKTPOTEPMHUSIIBIK OJICIIEH AJIOMUHUN ally, (PU3UKaIbIK
KacueTTepi, alIflOMUHOTESPMHUSL.

CypakrTap MeH TancbipMaJjap

1.| AmoMuuuiifin Kangai TaOUFU KOCBLIBICTAPBIH Olnecinuep?

2. | AnroMuHM# anynaFsl 3JEKTPOJIMT KaHaal Kypamiaa 601aabi?

3.139 r xpowm (III)-oKCHATI TOTHIKCHI3AAHABIPY YIIiH KaHIIa ajfo-
MUHHUN KaxeT?

4. | ATroMUHUE KOJJaHbBIIATRIH cajlajiapabl ailThIHIap.

5. | AnroMuHU# )KoHE MBIC KOpBITIAJapelHblH 10 r-Ha apTHIKIIA MOJI-
mep/ie XJOPHUJ KBIIIKBII dcep eTkeHae 6,72 i (c.11.) cyTeri ajblHca,
KOPBITIIAHBIH % KypaMbIH aHBIKTaHIAp.

6.| Hemic ranpiMer @.Bénep 1827 KbLibl allOMUHHUNAII TOMEH IET]
omicmen anran: AICIL + 3K — 3KCl + Al. Byn oxicnen 5,4 xr
AJIFOMUHHUHN aly YUIiH KaHIIa KaJuil MeTaabl Kepek?

7. | Tomenmeri e3repictepai icke acsIpyFa MYMKiHIIK OepeTiH peakIius
TEHJAEY1H Ka3bIHIap.

Al — ALO, — AICL, — AI(OH), — AI(NO,)..

Yuri ecenrep, MbICcaJ1Iap MeH KaTThIFYJIap

P> l-ecen. 5,4 r 3 BaJeHTTI MeTa/ ayaja KbI3AbIpbUtFanaa, 10,2 T con
METalAbIH TOTHIFBI ajbplHFaH. COHJA KBI3ABIPY YIIiH Kalchl METasil

aJIpIHFaH?
| Ilemyi. Peaknus TeHaeyin xasy.
5.4 10,2
4Me + 30, = 2Me,O.,.
4A 4A+96
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5,4 10,2

4A  44+96

4A - 10,2 = 54(4A + 96),
40,8A = 21,6A + 5184,

19,2A = 518.4.
518,4

g = 22T
192 27

Kayaowvr: Al =27. AnroMuHUMN.

P 2-ecen. Temenpaeri e3repicTepAl XKy3ere acblpy YIIiH Ka)eTTi
XAMUSIJIBIK PEAKIUs TeHACYJIEPIiH XKa3blHOAaAP:

AJTIOMUHUN — TETparupoKCoOaTOMHUHATHATPUN — AJIOMHHUU
XJOPUJI — AJTOMUHHUN THAPOKCU] — AaJIOMUHHUN OKCHJI — HATpUU
aJIIOMMHAT — aJIIOMUHUH Cyibdar.

P> lllemyi. 1) AnoMuHMI — TeTparuIpoKcoaaoMUHATHATPHIA:
2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + H, T.

2) TerparuapokcoalrOMUHATHATPUN —> aJTIOMHUHUMN XJOPHUI:
Na[AI(OH),] + 4HCI1 = NaCl + AICL,+ 4H 0.

3) ATIOMHUHHUNA XJOPHUJ — aJIOMUHUN TUAPOKCHUI:

AICI, + 3NaOH= Al(OH), + 3NaCl.

4) AnoMUHUI TUIPOKCU]T — ATIOMHUHUI OKCHUJ:

2A1(OH), — Al O, + 3H,0.

5) AnoMUHUM OKCHUJ — HATpHUH aJIIOMUHAT:

Al O, + 2NaOH = 2NaAlO, + H,0.

6) HaTpuit antoMuHaT — ajJrOMUHUHN Ccyabdart:

2NaAlO, + 4H,SO, = Na,SO, + Al(SO,), + 4H,0.

P> 3-ecen. Kypambinna 20 %-AbIK MbIC KaHBIKIIACK 6ap aJFOMHHMNIIH
270 r KopbITHackl HATPUHMEH peaKLUsFa Kipice, KaJbIIThl Karaaiaa
OJIIIICHTeH KaHIIa KeJIeM CyTeriHi Ty3emi?

P> [llemyi. 270 r kopeITHaHbH 20 %-bI MbIC jk0HE 80 Y%-bI aTIOMHHHI
eKeHIIr1 ecenTiH mapThiHaH-aK Oenrini. Kydaiprimn HaTpuiiMeH Tek
aJIIOMMHUI FaHa peakLusra Kipice ajalbl:

2) KopsITnamarbsl aJITlOMAHHUNAIIH MacCachl:
m(Al) =270 - 0,8 = 216 1.
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3) 216 r Al-nen neme xenem H,?

216 X7

2Al + 2NaOH + 2H,0 = 2NaAlO, + 3H, 1

54 67,2 1

216 216:67,2 ]

20 __7* . x=—— =2688 . /Kayabor: 268,8 1 H,.
54 67,2

P> 4-ecen. Al KpuctaaruapaTblHbIH Kypambinaa 51,35 % amoMuHui
cyabdat Ty3bl Oosanbl. OCkl KPUCTAITUAPATTBHIH (GOPMYIaChlH
aHBIKTAaHIAP.

P> lllemyi. 1) Kpucranrumapar: Al(S0,), nH,O.
Kypampiaga: 51,35 % — Al(SO,),,
100 — 51,35 = 48,65 % cy,
M(AL(SO,),) = 342 r/mon,
M(AL(SO,), nH,0) = 342 + 18n r/mou.

2 l—QI[iC. m(Alz(SO4)3)
) o %(AL(S0,),) = MALSO). 187 100 %
2 473
342
51,34 = ——— - 100
342 +18n

51,35(342 + 18n) = 342 - 100,
17561,7 + 924,3n = 34200,

924,3n = 16638,3 n = 18. Kayaow: Al (SO,), 18H 0.
2-omic. CyaplH MaccallblK YJICCIHIH KOMETriMeH Je Ta0yFa Ooyaibl.
18n
o(H,0) = —— =0,4865,
342 +18n

0,4865(342 + 18n) = 18n, 166,383 + 8,757n = 18n,
-9,243n = -166,383(-1),
n = 18. Kayaow: Al(SO,), 18H,0.
3-omic. 2) Kpucranruaparra:
Anromunuit cynbdpar — 51,35 %, cy — 48,65 %:
51,35

Al(SO),= BV =0,15 1 0,15:0,15 =1,

48,65
HO = ——— =27 | 2,7:0,15=18.
18 JKayaooi: Al(SO,),18H,0.
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S ~ HdepOec menmryre apHaJifFaH ecentep MeH *KaTThIFyJap

1. | Temennmeri e3repicTep/i )Ky3ere acblpy YIIIH KaXeTTi peakIusIapablH
TEeHJCYJIepiH >Ka3bIHaAp:

Al— AICL,— AI(OH),~ ALO,~NaAlO,— A1 (SO,),~
— AI(OH),— AICL,—NaAlO,.

2. | AnromuHmiIiH TaOUFU KOCTIAaChl — KAOJMHHIH (HOPMYIIachl:

A1203-28i02-2H20. KaonuuHIH KypaMbIHJa HElle MalbI3 aJllOMUHUUN

oonansr?

§ 27 ) AMIOMUHHATIH KocbLIbIcTapbl. KomanbLIybI

Pybun, cangpup oecen ne? Onap Kanoai maxcammapoa Koi0anuliaowvl?

AJNIOMHHUNH OKCUAI (TOTBIFBI). ATIOMUHHUNA OKCHUJI1 A1203 — aK
TYCTi, )XOFaphl 0anKy Temmeparypachkl O6ap 3at. On Taburarta OOKCUT,
KOPYH/I JIeN aTajaThlH MUHEpaaap TYPIHAE Ke3AeCel.

ANIOMUHUN TOTBIFBIH ally YIIIH OHBIH THIPOKCUIIH KBI3ABIPY
kaxet: 2A1(OH), — Al O, + 3H, 0.

XUMHUAJIBIK KacueTTepi. AJTIOMUHUN TOTBIFBI — aM(pOTEPil TOTHIK.
On KBIIKBITIIaPMEH JXKOHE CUITIJIEPMEH peaKIusiFa Kipiceal:

Al O, + 6HC1 = 2AICI, + 3H,0,
Al O, +2NaOH + 3H,0 = 2Na[Al(OH),].
On cycw3 cinrigze NaAlO,-Ti Ty3eni:
Al O, + 2NaOH — 2NaAlO, + H,0.

AJIOMUHUT TUAPOKCHII. AJTIOMUHHUNA TUAPOKCHUII aTIOMUHUMNIIH
cyla epireH TY3JapblHbIH €pITIHAIJEpIHE CIITI €pITIHALJIEpiH
9cepiecTIPy JKOJBIMEH aJIbIHAIbI:

AICI, + 3NaOH = AI(OH),| + 3NaCl,
APP" + 3CI' + 3Na" + 30H" = AI(OH),| + 3Na' + 3CI,
AP* + 30H = AI(OH),}.

9—Xumusi, 9- ChIHBIII. 129



AnoMUHHN THApPOKCUAIHIH aMdoTepiik Kacuertepi Oap. Oxa
KBIIIKBUJITAPMEH €, CUITUIEPMEH J€ PeaKIHsIIachin, Ty3aap TY3€Ii:

2A1(0H), + 3H,SO, = AL(SO,), + 6H,0,

Al(OH), + 2KOH = KAIO, + 2H,0.

PeaknusimapablH TOJNBIK JKOHE KBICKAPTHUIFAH MOHIBI TEHACYIEPiH
KazbIHIAD.

Koagauplaybl. ANTIOMUHUN XOHE OHBIH KOpPBITHAJaphl KEHII
JKOHE aya, BIIFAIJBIIBIK oCepiHe Te31MAl OOJIFaHABIKTAaH XallbIK
mapyambUIBIFBIHIA KEH KOJIIaHbITaAbl. MpIcalibl, nropadtoMuauii (95 %
Al, 4 % Cu, 0,5 % Mg, 0,5 % Mn) Gonat cusikTbl 6epik, OipaK ofaH yIiI
ece JKeHL.

ANMOMUHUN KOpbITHAjlapbl pakeTa (3bIMbIpaH), aBHALUsA, KEeMeE
»Kacay, TEMIPHKOJ KeJIiri, KypbUIbIC, acmanTap ’kacayaa KOJJTaHbIIabl.
ANIOMUHUWJIEH TEJIEeCKON JIMH3ajJdapbl, 3JEKTP TapMaKTapblHBIH
CBIMTEMIipJepl, TEPMHUT, KapblK HIBIFApATBIH pakeTajiap, acxaHa
pIABICTapbl JkKacaiaabl. OHBI NmalgalaHblll, KONl MeTajljgap MEH
Oelimeranmap anblHAIbl. AJTIOMUHUN YHTAaFbIHAH TEeMIip JKOHE TeMip
OyWBIMIapabl KOPPO3UsIIaH KOPFAUTHIH MeTaJl 0O0sybl JaWbIHIaIabl.
AnmoMuHUN (PoJibTaHbl a3bIK-TYJIK ©OHEPKICIOIHAE OpaMTBhIH Kypas
peTiHae maiiganaHanbl. DIEKTPOTEXHHUKAAa KOHAEHcATOpJiap JalbIH-
nayna KOoJilaHa ibl.

ANIOMHUHHUNA KOCBUIBICTAphl J1a KON cajlajapjaa KOJIJaHbIJIa]bl.
TaburaTrra KOPpYHI TYpPIHAE KE3JECETiH alllOMUHHU OKCHUATI 9pTYpiii
MakcaTTapjaa makjganaHajbl: TEXHHUKAJBIK MakKcaT YLIIH Kalipak,
TYHBIK KPUCTaJJAAphl — KBI3BIJI PyOUH KOHE Kerijjaip camdup — achll
TacTapJaH 3eprepiik OyHbsiMaapbl aalblHOanansl. PyOunaepnen
mazepiiep, MOAIMMUMNHUKTEP ne xkacananpl. Ca3 (KaoJuH) alIOMUHHU
any yuiH KoagaHbinanbl. Cychl3 allOMHUHUM XJIOpHUAI KaTaau3aTtop
peTiHae KoJaHblIca, aJlOMUHUN cynbdar Kara3, >KeJdiM eHIIpyAe,
kanui-amomunui amynac KAI(SO,),-12H, O xin-meranaapasl 6osyaa,
MEIUIIMHAIA KOJITaHbLIAIbI.

Kopyun munepansina Cr** woHBI a3 MeJIiepae apajackaH Oojica —
KbI3BLI TYCT1 pyOUH; KOOaJIbT, TEMIp KOHE THUTAH MOHAAphl apajlacKaH
0onca — KoKk TycTi canmdwup; MapraHell HOHIAphl apalackaH Oosca
— KYJTiH TYCTI aMEeTHCT JeN aTajaTblH KbIMOaT Oaralibl achlll TacTap
Ty3iIemi.
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Py6un, candup, ametuctep ajiyaH TYpJil COHIIK XXKOHE OIlIEeKel
OyibIMIap Kacayaa KOJTaHbIIabl.

BB 3jeMeHTTepi: aJIOMUHUN TOTHIFBI, AJITIOMUHUA TUAPOKCHUI,
amdoTepi, TIOpaTIOMUHHUN, alryac.

Cypakrap MeH TanceipMaJjap

1.

AJTIOMUHUNHIH KOHE OHBIH KOCMAJIAPBIHBIH KOJJAAHBLUIYBI HETI31HIe
KecTe Hemece chiz0a naiibiHIaHaap. YChIHFAH JKYMBICTAaPbIHIbI
cumarTan oepiHjaep.
TemeHnperi e3repicTepaiH peakuus TeHASYIePiH Ka3bIHIAD:

AlLO,— Al = AICI,—~ AI(OH), = ALO, —

— NaAlO,—~ Al (SO,),~ AICI,

AICI, Ty3bIHBIH €PITIHIICIHE KYHAIPrim HATPUH €PITIHIICIH Kahaan
Kyicak, Kannaii esrepicrep Oonansi? XayanTapelHAbl peakius
TeHJCYJIEPiH Ka3y apKblJIbl CHIIaTTaHIAP.
Exi araycwi3 pIbIcKa TYycci3 epiTiHainep Kyibuiran. Omapasig Oipi
— NaOH epitingici, an exinmici — AICI, epiTingici €KeHi aHBIK.
Emkannaii 6acka peakTuBTepAi maiigananbaii, Kaichl bIIBICTA
KaHJai epiTiHai 0ap eKeHiH aHBIKTaHIap.
O3 yilinepiHae KOoJdAaHBIJIAThIH aTIOMUHHUHN BIABICTAPIBIH Ti31-
MiH jXacaHJap >XoHe oJapAbl (PU3HKAIBIK KaCUETTEPiMEH callbiC-
TBIPBIHAAP. AWBIpMamIbUIBIFEI Oap Ma? CeOebiH TyCciHAIpiHAED.

§ 28 ) I Tonm ’xaHaMa ToMIIA MeTAJAAPbIHBIH MEPUOATHIK

KecTeaeri OpHbl. ATOMABIK KypblIbichl. Kacuerrepi. Mbic

[TepuoaThiKk KeCTEHIH 1-TOM >kaHaMma TOMIIACHIHIA YII 3JIEMEHT

— MBIC,

KYMIC JKOHE aJThIH OpHAaJacKaH, oJilap MBIC TOMIIACHIHBIH

SJIEMEHTTEPl AeN Te aranaabl. MBIPBIIT TOMINACHIHIA JIEMEHTTEPIIH
PETTIK CaHbl apTKaH CalbIH METaJJIbIK KaCUETI A€ apThIIl OTHIPAIBI, ajl
XUMUSIIBIK O€JICEHIIIITI KeMeuel.

MertanmapabsiH OCJICEHATIK KaTapblHAA CYTEriJIcH KSHiH Typajbl.
CoHapIKTaH Oy MeTajjgap CylaH XOHE KBIIMKbUITapAaH CyTeTiHI
BIFBICTBIPHII IIBIFapa ajIMaiIbl.
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OTe ’xakchbl OaMJIaHBICTBIPFBINI, dCipece aJTBhIH OTE KaKChI
OalyaHpIcagbl. DJIEKTP TOTBIH YKAKCHl OTKi3e/l. DJIEKTP OTKI3TIIITIT
aJITBIH, KYMIC KOHE MBIC KaTapblHAa KEMEHIIT OThIPAJIbI.

XUMHUSAJBIK 3J1eMeHTTepPAiH NepuoOAThIK KecTeleri OpHbI MEH
aTOMABIK KYPbIJIbIChI. MbBIC XUMUSIIBIK 3JIEMEHTTEPAIH MEPHUOITHIK
KecTeciHae 4-mepuojn, S5-kKarap, |-TONTBIH ’XKaHaMma TOIIIIACkIHAA
opHaJlaCKaH, pPeTTiK caHbl 29. CanbpICTBIpMalbl aTOMIIBIK MacCacChl
63,546-ra TeH. ATOMJBIK KYPBIIBICHI:

Cu 2818 1; 1s?2s?2p°® 3s? 3p® 3d'° 4s!; [Ar] 3d' 4s!.

KyMic XUMUSIIBIK 37I€MEHTTEPAIH TEPHUOATHIK KECTECIHAS S-TIepuo,
7-karap, 1-TonThIH »KaHama TOMIIACBIHIA OpHanacKaH. PeTTik canbl 47.
CanpicTeipmaiibl Mmaccachl 107,868, ATOMABIK KYPBUIBICHI:

GDAg 281818 1; [Kr] 4d" 5s!.

AJNTBIH XUMHUSJIBIK 3JIEMEHTTEPAIH TEPUOATHIK KecTeciHae 6-me-
puona, 9-karap, 1-TONTHIH )XKaHamMa TOMIIACBIHAA OpHaJlacKaH. PeTTik
canbl 79. CansicThipMalbl Maccachl 196,967. ATOMIBIK KYPBIIBICHI:

CDAu 28183218 1; [Xe] 44 5d" 6s'.

Mpeic, KyMmic koHE alThiH O30ekcTaHaa eTe kem kesaeceni. Mebic
KopJsiapel OoitbiHIIa ©30ekcTan anemae 10—11-opbiHaa, anTeIH KOpIapbl
OolibIHIIIa 4-0OpbIH/A, Ka3bIl aly OOWBIHIIA 7-OpbIHAA TYPaJIbl.

Mpeic pynanapsl AnManblKTarsl Kanmakkelp KeHiHAE Oap, Oy pyna
AnMaInbIK KeH-METaTyprusi KOMOWHATBHIHIA KalTa oHJIeIe/l.

AnteiH, HeriziHeH, OpTtanbiKk Kei3blmkymmarel MypelHTay KEHIHE,
kyMmic kenaepi Hayau, Hamanran oGibicTapbiHga OpHalacKaH.

Mbpbic. MpIC — amaM3aTKa ©Te€ epTe 3amMaHHaH Oepi Oenrinmi Mmera-
napJblH O01pi. MBICTBIH KajlaWbIMEH KOCHAchl — KOJIa €XEJIJeH TYpil
€CKepTKIITEep, Kapy-Kapak, Yl OyHbIMIapbIH Kacayda KOJJIaHBLIBII
KEJITEH.

Mpeic TaburarTa a3 menmepae ke3aeceni. O, HETI31HEH Kocmamiap,
Kehae Taburu, sFHU Tasza Kydinae ne ke3geceni (14-kecte).

AJBIHYBI. OHEpKocINTe MeTaJllapAbl ajy YILIiH MEeTaJul OKCUATEPiH
KOMIpJIiH HeMece HiC Ta3bIHBIH KOMETIMEH KalTapbin alajibl.

MpeicTel anmy ymin anasiMed Cu,S (MBIC JKaJITBIParbl) Pydachl
xauaeipbutafel: 2Cu S + 30, — 2Cu, O + 250, 1.
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14- kecme
Keii0ip KacueTTepi ’K9He TAOUFATTA TapaJybl

Xumus- ATom TeIFpI3- banky Kep ma-
JIBIK paau- IIBIFBI, TeMIle- PBIHIAFBI Taburarra Tapasybl
3JIEMEHT | yChI, nm r/cm? Typacsl, °C | ymeci, %
Cu,0 — kynpuwr,
Cu,S; MBIC KBUITBIPHI,
xanko3uH. CuFeS,
Cu 0,128 8,96 1083 0,01 — MBIC KOJTYETAHEL.
(CuOH),CO,
— MaJaXuT
Ag,S — Kymic
Ag 0,144 10,5 960,5 107 JKBUITBIPBI, APTCHTHUT.
XKamOw1 TypiHIEe
Au — HeriziHeH Ta3a
Au 0,144 19,3 1063 5-107 KYHiHIEe

Peakuus nortwxkecinge naiaa 6onran (Cu,0) eHIM MBIC KaIThl-

parpIMEH e3apa dcepJiecin, MbIC maiaa 60abl:
2Cu,0 + Cu,S = 6Cu + SO, 1.

byn TocinmeHn ampiHFaH MBIC KypambiHAa Ni, Ag, Au cekinai
KocbhIiMIIajap Oosaapl. Ta3za MbIC any YIIiH OHBI DJICKTPOIHU3ICHUII.
Jlemexk, Taza MbIC ajly YIIIH ©HEPKOCINTE 3JIEKTPOJIM3 TICLIl KOJijaa-
HbITaabl. Peaknus HoTHXKeciHAe maiaga OonraH kykipt (IV) okcuni
JIe — MaHBI3Abl XUMUSJBIK MHUKi3aT. OHBI KYKIPT MEeH KYKIPTTiH Oacka
KOCIaJlapblH ajyjaa nanijaiaHajibl.

Du3uKaAIBbIK KacueTTepi. MbIC KBI3bT TYCT1, KAaTThI 3J1aCTUKAIIBIK
KAaCHUETKE M€ METalJI, DJICKTP TOTbl MEH KBIIYIbl KAKChl OTKI3EIi.
Keii6ip kacuerrepi 14-kectene Gepuiirex.

XUMHUSJIBIK KacueTTepi. MbIC — CalIbICThIPMaJIBbI TACCUB METAJILI,
QNeTTET1 Karjaiijla KypraK ayajia, TIITI OTTEriAe A€ TOTHIKIMaWAbl. AJl
JKOFaphl TeMIIepaTypajia KONTeTeH ail 3aTTapMeH peakIusFa TyCeIi:

Cu + Cl, » CuCl,; 2Cu+ O, — 2CuO; Cu+ S - CuS.
Mpic MeTanbl a ayaja y3aK Mep3iM cakTalica, ayaJarbl OTTErl Cy
OynapbIMEH KoHE KapOOHAT aHTHIAPHUIAINCH peaklusra Kipicim, KO
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ZKacCblJl TYCTi MajJaaxuT TYSCI[i. HQTI/I)I(G,I[C MBIC 3aTTapJAblH CbIPTHI )KYKa

YKACBUT MEPJAECMEH KarnTalabl:
2Cu+ 0O, + H,O + CO, = CuCO,-Cu(OH),,
CuCO,- Cu(OH), vemece (CuOH),CO, — Manaxwur.

Cyreri, KeMIpTeT1 XKoHE a30TIEH KOFapbl TeMIlepaTypajaa J1a peak-
LUsIFa TYCIICHII.

Mpic MeTanaapabsiH OSJICeHAUTIK KaTapblHIa CYTEriJeH KeilH opHa-
nackaH. OJ XJI0pUJ KBIIIKbUIMEH, OaJdKbIFaH Cylb(aT KbIIIKbUITAPMEH
peakuusra tycneiai. KanslkkaH cyiabdarT KBIIIKBUIBIMEH pEak-
uusinacein, Kykipt (IV) okcunin Oemnin mbiFrapasb:

Cu + 2H,SO, — CuSO, + SO, + 2H,0.
(KaHBIK)

Hutpar KblIIKbIJIMEH KBIIIKBIIJABIH KaHBIFybIHA Kapall Typii
peakuusira Kipicemui:

Cu + 4HNO, — Cu(NO,), + 2NO, T+ 2H,0,
(KaHBIK)

3Cu + 8HNO, — 3Cu(NO,), + 2NO T + 4H,0.
(cyiibLn)

MBICTBIH €Ki BAJIEHTTI KOCBLJIBICTAPbI.

Mpic (II) -oxkcua (CuQ). Mpic eki OKCHUAI MBIC METAJBIH ayajaa
KBI3JBIPBIJIBIII HEMECE MBICTBIH TY3/JapblH KBI3IBIPHIN OOJIIEKTEY
YKOJIBIMEH anblHalbl. Anbiarad Meic (I1)-oxcua — Kapa TycTi 3art:

(CuOH),CO, - 2CuO + CO, T+ H,0.
Mpic (II)-oxcua KaTapyliblIapMeH peakUUsIAChIl, MbIC METaJIbIH
Ty3€eni:
CuO + H, = Cu + HO; CuO + CO = Cu + CO, 1.
On cyna epimeiini. KplIKbIIgapMeH peakiusra TYCim, Ty3 Ty3e/i:
CuO + H,SO, = CuSO, + H,0O;
CuO + 2HCI1 = CuCl, + H,0.

Mbeic (II)-ruapoxcuai Cu(OH),. Cyna epiMENTIH KOrijamip TYCTi 3ar

OOJIBITI, HETI3[iepTe TOH peaKuusIap KopceTei:

Cu(OH), + H,S0, = CuSO, + 2H,0.
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Mpeic (II)-ruapokcunain any YIIiH, HETi31HEH, MBICTBIH Cyla €PHUTIiH

€Kl BAJICHTTI TY3/lapbiHa CIITLIEp 9CEP €TTIPLIEeIi:
CuSO, + 2NaOH = Cu(OH),} + Na_SO,.

Mpeic (II)-ruapokcua KbI3AbIpBUIFaH1a OOJIIIEKTEHEAl, HOTHXKEE
MmbIc (II) oxcua meH cy maima 6oaabl:

Cu(OH), — CuO + H,0.

MpbIC Ty3naphIHBIH 1IIIHAE XaJbIK IIapyallblUIbIFbIIa €H MaHbI3IbIChI
— Mmbic (II)-cynbdarsl.

Mpeic (II)-cyandar (CuSO,). AK TycTi YHTaK, OHBIH KpPHCTaj-
ruaparbl (CuSO, 5H,0) MbIC KynmopoChl Jemn aTajajbl XOHE OJI KOK
TYCTI KpUCTAJLI 3aT.

Mpic (IT)-xmopua (CuCl,-2H,O0) xacwein, mbic (II)-murpar
(Cu(NO,),-3H,0) — KoK TycTi 3aT.

Koananbliaybl. MbIC ©T€ KaKChl 3JIEKTP TOTBIH OTKI3rill (KyMiCTEH
KEH1HT1 eKIHIIl OpbhIHIAa) OOJFaHABIKTAaH, DJIEKTPOTEXHHUKATA TYpPJIi
BJIEKTP ChIMJIAPbIH JaiiblHAAy/a KOJIJaHbIIa/Ibl.

MpIc eTe keIl Kocmajgap KypaMblHa Kipel KOHE OJ1 KocHalapblH
XallbIK IIapyalblIBIFBIHIAa MaHBI3Bl 30p. MOoceseH, aJMHUHHNI-
maprasaenTi koia — Cu (90 %), Al (8,5-9,5 %), Mn (1,5-2 %), naryHp —
Cu (57-60 %), Zn (40—43 %), nukeaun — Cu (65-67 %), N1 (33-35 %),
Mn (0,4-0,6 %), xouctautuH — Cu (59 %), Ni (40 %), Mn (1 %) xone
Oackanap (Kocrnajap TaKbIpbIObIHAH KapaHJap).

MBICTBIH KOCBIJIBICTaAphl — aybll MIapyallblIbIFbl €riHAEpiHIH
3USIHKECTEepiHEe Kapchl KOJAAHBIIATHIH XUMHUKAT. MBICaNbl, MBIC
KYTOPOCBIHBIH (CuSO4-5HzO) COHIIPIITEH OKTAaCMEeH KOCIachl —
OCIMJIK 3USHKECTEpPiHE KapcChl KOJJAAHBLIATBIH XUMHUKATTApABIH Oipi
(mectunmm).

TombipakTarbl MBICTBIH JKETICIEYNIUIITI ©CIMIIKTEPAiH ©cyiHe,
JaMyblHA XKOHE OHIMIiJIrine enayip acep ereni. On eciMaiKTepaeri
dhoToCHHTE3 yIepiciHe KaThicaabl. OCIMIIKTEPAIH a30TThl UTEPYyIHIIE
JKOHE oJiapAa KeMipcy, Kpaxmal, aKybl3 3aTTapblHBIH CHUHTE3CITy1HIe
MaHBI3bI 30p. COHABIKTAH MECTHIUJ PETiHIAEC KOJJIAHBUIATHIH MBIC
KyIOpPOCHl MUKPOTBIHAWTKBIII NaliblHAayAa Maliaaianbuiagbl. Mbicaisl,
MBIC KYIOPOCHI, KaJUi XJOPHUJ MEH MOUYEBUHAJAPJBIH apaliacrachl
— MBIC-KaJIMH-a30TThl MHUKPOTBIHAUTKBIII. MBICTBIH TY34apbl TYPIi
Oostynap naiiblHAayaa Ja KOJIJAaHbIIaIbl.
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Cypakrap MeH TancbipMaJiap

1.[| Cinrinixk MeTangapAblH aTOMABIK KYPBIIBICEI MEH MBICTHIH
ATOMJIBIK KYPBIJIBICHIH CalbICThIpbIHAAp. KaHaail aiiblpManiblIBIKThI
KepaiHaep?
2. MBICTHIH XallbIK HIapyalIblJBIFBIHAA KOJIJAHBIJIY CallachlH
TYCIHIIpiHACD.
3.| Temenmeri e3repicrepai xy3ere acelpy YIIiH KaXeT peaKmus
TEHJACYI1H >Ka3bIHIap:
a) Cu— CuSO,— Cu(OH),— CuO— Cu;
9) (CuOH),CO,— CuO— Cu(NO,),— Cu(OH),— CuO.
!

CuO— Cu— CuCl,.
4.| 10 rpamm mbic xoHe MbIC (II)-OKCcHa KOCIACHIH €piTy YIIiH XJIOPH/
KBIIIKBIIABIH 20 %-abIK epiTiHAiciHEeH 36,5 rpamMM XyMcajabl.
AnFamKbl KOClla KYpaMbIHJIAFbl MBICTBIH MacCaJblK YJECIiH

CCCIITCHACP.

§ 29 ) Kywmic nen aarein. Kacuerrepi. Konganbliysbl.

Kymic (Ag). Kymic — anam3aTka eTe epTe 3aMaHHaH Oenrimii
Oaranbpl MeTays. On KBIATBIpAK, aK TYCTI XYMCakK MeTala
OOJFaHIBIKTAH, DJICKTP JKOHE JKBUIYIBI KaKChl oTKizemi. Kymic xxymMcak
MeTaJul OONFAaHABIKTAH OHBIH MBICTICH HEMECE MBIPBIIINEH TYPJIi
KaThIHACTAFbl KOCMaJIapbl KOJIaHbLIAAbl. SIFHU OHJAW KocmajiapiaaH op
TYpJ1l o1ieKei OyibIMaap, Yl 3aTTapbl, KyMic TeHIreJep HalbIHaaaaIbl.

Bizmig b1 caHaybIMbI3ZaH OYpBIHFBI IV Faceipma ANEKCaHIp
MakenoHckui OipKaTtap MeMJEKeTTepre >KOPbBIK Jkacarl, OIpIHEH COH
O0ipiH >kaynan amaabl. COHBIH imiHAEe YHIICTaHFa >KOPBIFBI KE31HIE
OHBIH JKaybIHTEpJIepi apachlHJa acKa3aH-ilIeK aypysl Tapaiajbl Ja,
»KacarbIHBIH JIEH1 COJ aypylaH KbIpblia Oactaiiibl. KpI3bIFEl cOM, aypy
TEK KapamnaibIM jKacaKIIblJap apachiHja FaHa Tapanaabsl. Koibacuibl,
»KacakbOaceutap opTachklHIa OyHIal aypyra Oipeyl e ImanabIKIangbl.
ByHbIH cebebi Hene?

136



doromarepuaniap aaiblHaayAa

XUMUSITBIK TaJgayliap acayma

AgNO,

OpFaHI/IKaJ'ILIK XumMusaga TOTBIKTBIPTBIIIT peTin[e

I1IpIHBI-OWHEK OHIIpiCiHIE

BylibIMIapabIH CHIPTBIHA KYMIC JKaJaTyna

Kb13apipbliiran ke3ae KyMic XpoMMeH, OpoMMEH, HOAIEH XoHeE
KYKIpPTIIEH peaKkiusira Kipicemi.

KyMicTiH Ty31apsl MUKpoar3anapbl eJTIpeTiH KacueTke ue 0oJFaH-
IBIKTaH, TYPJl J9piiik Kypanaap naibinnanansl. Kymic uonsl [Ag*] Gap
Cy Y3aK YakbIT Oy3bIMACTaH CaKTaJaJlbl.

Kymic — XuUMUSIBIK TYPFBITaH oTe maccuB. OTTETIMEH, CyMEH,
TINTI KBIIMIKBIJIJAPMEH JIe peakmusra tycneumi. KanblKkkan HuUTpar
KBIIITKBIJIIa epill, KyMiC HUTPAThIH TY3€/i:

Ag + 2HNO, = AgNO, + NO, T + H,O.

Kymic HHTpar KYyMICTIH €H KOH KOJJIaHBIJIAThIH KOCHIJIBICHI.
Opnan kyMicTiH 0acka KOCBUIBICTAphl aJIbIHA/IbI, aliHa AalbIHIayaa aa
naiananpiaael. Kymic HUTpaT — rajJlor€HUATEP YIIIH PEeakTUB, SIFHU
XJIOpHUA, OPOMHI, MOHAAPBI aHBIKTAy/1a KOJIaHBLIATHIH 3aTTap.

Kywmic 6pomun Ty3ber (AgBr) kapbeikka eTe-MeTe ce3iMTan OoJIFaH-
JBIKTaH, POTO XoHE KMHOTUJICHKAJIAp MalbIHAAy/1a Maki alaHblUIa k.

AaTbIH(Au). AJTBIH — )XKyMcaK, U1JIril, CO3blJIMAaJIbl, capbl TYCTI
MeTa1. Mocc mkajiacbl OOMBIHIIIA KATTHIIBIFEI 2,5-Ke TEH.

AnteiHHaH KaablHABIFBI 0,0002 MM-re AeiiHTi )KyKa 3ep Karazaap
naWbIHIayFa HeMece | Kr aiaThlHHAH 3,5 KM-Te JeiiH CO3BIJIaThIH ©TE
JKIHIIKE ChIM AakpiHaayfa na 6omanpl. Oy KBUTY MEH 3JIEKTP TOTHIH
’Kakchl ©TKi3enl. ThIFeI3abIFRl 19,32 r/cMm3.

AnTeIiH TaOuWFaTTa, HETi31HEH, Ta3a KYWIHIE KEe3JEeCETiH MeTall,
taburarra XaMObl KYHiHJE ©Te CUpPEK, yCaK KYWIHIe KYyM MEH Tay
JKBIHBICTApBbIHIa MAIIBUIBIN )aTajabl. OHBIH pyJAachblHAH aJITBIHbI
@XKBIPATHIN aly YIIH PyIaHbl )Yy 9J1iCI KOJIJaHbBLIaIbI.

An eHepkacinTe 0oJica, HETI3T1 9/IC — AJITBHIHHBIH IIUAHUTTI KEIICHI1
TY3bIH QXKBIPATHIN ajly, IFHU IUAHAay 91C1 KOJIaHbLIAbI:
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4Au + 8KCN + O, + 2H,0 = 4K[Au(CN),] + 4KOH.

Anpiaran K[Au(CN),] kemenai Ty3fa MBIPBII dCEP €TCE, OJ
KEeIICH/I1 TY3 KYPaMbIHIaFbl aJITBIH/BI BIFBICTBIPBIN HIBIFAPabI:

2K[Au(CN),] + Zn = K [Zn(CN),] + 2Au.

ATNTBIHHAH JKacaliFaH omieker OyibiMaapasl keprencigaep. On —
XAMUSITBIK TYPFBIIAH ©TE€ MaccuB. J[epilik XUMHUAIBIK peakiusaapra
Kipicreiigi. AJTBIH TEK 3€p CYbIMEH, SIFHU HHUTPAT KBIIIKBLIJI MCH
XJIOpUJ KBIMKBUIABIH 1:3 MOJIb KaThIHACBIHAAFBI apajaclachbiMEH
peakmusFa TyCcei:

Au + HNO, + 3HCl = AuCl, + NO T + 2H,O. (1)

AJBIHFaH AuCl3 apTHIKIIIA aJbIHFAH XJOPHUJ KBIIIKBUIMEH Oipirirm,
H[AuCl,] kenreHai KOCBLIBIC TY3€EII:

AuCl, + HCI = H[AuCl,]. (2)

1- )xoHEe 2-peakuusuiapbl OPTAKTACTBIPHIN, TOMEHAET1 KOPBITHIH/IbI

pEaKIUsHBI )Ka3yFa 0oJabl:

Au + HNO, + 4HCI = H[AuCl,] + NO 1 + 2H,0.

AnTelH yHTarbl XJopabsl cymeH Hemece 150 °C-pma xmopmeH

peakmusFa Kipicemi:
2Au + 3Cl, = 2AuClL,.

AnteiH — Oaranbl 3eprepiaik MeTama. bipak on xymcak.
CoOHIBIKTaH 3eprepilik KOHE TEXHUKAJBIK 3aTTap JalblHIaFraHa OHBIH
KYMICIIEH HEMece MBICIIEH Koclajlapbl maijanaHbuiaabl. Mbicaisl,
aJThIHHAH JNaWbIHOaJFaH OyHbIMFa KOWbIIFaH TaHOa (mpoba) con
3aTTaFbl AJITBIHHBIH Maiibpl3 Mejmepin Oingipeni. 583 mpobaikl aercH
COo3 — OCHI 3arTarbl aJlThIH 58,3 %-Abl Kypalibl JeTeHI.

Cypakrap MeH TancbipMaJjap

1.| AnTein xoHe KyMic KeHaepi ©30eKCcTaHHBIH Kalichbl aliMaKTapbIHIa
opHaJlacKaH?

2.| ANTBIHHBIH ©3iHE TOH (PU3UKAJIBIK KACHETTEPIH alThHIHAAD.

3.| HenikTeH anTsIHABI TOT Oacrnaiabl?

4. AnThIH apanacKkaH KYMHaH aJThIHIbI Kajaiiia Gesin anxyra 6oma-
JTBI?
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§ 30 ) II Ton ’kanHamMa TonmmIA 3JIeMEHTTEPiHIH MEePUOATHIK
KecTeaeri OpHbl. ATOMIBIK KYpblibicbl. Kacuerrepi

XUMHUSIBIK 3JI€MEHTTEPIH MepuoAThIK kKecTeciniy Il Tom >xanama
TOTIIAChIHA YII XUMUSJIBIK JIEMEHT: MBIPBIII, KaAMHWM, ChIHAIl €HEeI.
OnapaplH XUMHUSJIBIK DJIEMEHTTEP/I1H MEPUOJATHIK KECTECIHAET1 OPHBI
MEH aTOMJBIK KYPBUIBICHI TOMEHIET1 1 5-KecTene KopCceTireH.

IT Tonm >kaHamMa TOMIIACKI, SIFHU MBIPBIII TOMIIACHl AJIEMEHTTEPIHIH
OapJIBIFBIH/IA CHIPTKBI YHEPIrETUKAIBIK KaOaThiHIa 2-7I€H S-2JIEKTPOHAAP
6onanel. Onap — kaWTapreimnTap. KalTapFeIITHIK KACUETI MBIPBIIITAH
CBHIHBITIKA Kapal KYIIeHin OThIPaJIbl.

15- kecme.
IT TonThIK KaHAMAa TONIIACHBIHBIH XUMHUSJIBIK 3J€eMeHTTepi
Kacuerrepi Mpeipein Zn | Kaamwuii Cd CreiHamn Hg
1 | Ilepmnon canbl 4 5 6
2 | Karap cansl 5 7 9
3 | Tom IIB I B IIB
4 | PerTik canbl 30 48 80
5 | CanpicThipManbl Ar 65,39 112,42 200,59
6 1:;(());40 :,HpOCBIHHaFBI 30 48 20
OIEeKTPOHIAP IBIH
7 SIICKTPOHBIK 2 8 18 2 2 8 18 182 281832182
KabaTTapaarsl
OpHAJIaCybl
g | {poRamadMeKTRON: | a3 e | [Kr]4d0 58 | [Xe] 474 5d0 657
IBIK (hopMyITacel

Zn, Cd xone Hg-tapabiH pu3MKaIbIK KacueTTepi :koHe Tadurarra

TapaJjybl 16- xecme
Xumussik | ATOM ThIFBI3- banky Kep e
smeMent | PAAUYCBL | npirpr TeMIiepa- LIapbIH- aburaTTa Tapasybl
HM r/cm? typacsl °C | narbl yaeci

ZnCO, — MBbIpBIII

Zn 0,139 7,13 419,5 0,01 mnarel  ZnS -
MBIPBIII AJIAMACHI
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CdS — rpunoKwHT,

Cd 0,156 8,65 321,0 107 MBIC KEHIEPiHET1
MBICTICH Oipre
Hg 0,160 13,546 -38,89 10 HgS — kuHOBap

MpIpbIlI TOMIIACKH! 2JIEMEHTTEP1, HET131HEH, €Kl BaJIEHTT1 Oosabl,
CBIHANITHIH O1p BaJIEHTTI Kocmaiapsl Aa Oenrini. OmapablH peTTiK caHbl
apTKaH CaliblH METaJIJIBIK KaCHETI JIe apTalbl.

Mpeipsiin pyaanapsl ©30exkctanna XKeizak, Cypxangapus oOabicTa-
pPBIHBIH Y IIKYJIAII J)KOHEe XaHJInu3a KeHJEPIHEH Ka3blll ajblHaJbl. AnMma-
JBIK pyda alaHbIHIa MBIC, MBIPBIII pydajdapblMEH KaTap KaaMHul pyna-
JIaphl Ja Ke3aece/nl.

AJBIHYBI. OHEPKOCITITE MBIPHIIIT METAJbIH ally YIIiH OHBIH TaOWUFH
KocHajgapbl — MBIPBIII KacaHAbIChl KyHaipiiaeal. HoTuxkene mbipbiin
OKCHUJI aJIbIHAJBL:

27ZnS + 30, - 2Zn0O + 280, T.
[Taiima GosiFaH MBIPBIIT OKCHUAI TOTBHIKCBHI3AAHABIPBIIBITI, MBIPBIII
aJIbIHAIBL:

ZnO+C — Zn+ COT; ZnO + CO — Zn + CO, 1.

Du3NKAJIBbIK KacueTTepi. MBIPBIIT albIK KOK TYCTI KYMIC CEKiIIi
KarThl MeTaJu (16-kecTere Kapa).

CeH MBIPBIIITHIH ayaja TOTHIFBIT, KOMECKIIICHTCHIH KOPTEHCIH.

XuMusaabIK KacuerTtepi. MbIpbllll MeTaldblHBIH CBHIPTHl ayaja
TOTBIFBIT, XYKa TOTBHIK MEPACCIH TY3TCHIIKTECH €I0yip TYpPaKTHI.
CoHABIKTAaH Jla OJ1 KOFaphl TeMIlepaTypajia FaHa jkal 3aTTapMeH
peakmusFa Kipicemi:

2Zn+ O, — 2Zn0O; Zn + Cl,— ZnCl,; Zn +S — ZnS.
OJEeTTeri >karjaiila MBIPBIII CYMEH peaklusra Kipicmehmai.
KpImkpu1IapMeH peakiusra Kipicim, Ty3aap Ty3€edi:

Zn + 2HCl — ZnCL, + H, 1.
Cynbdar koHEe HUTpAT KBIIIKBIIMEH KBIIIKBIIABIH KaHBIFybIHA
Kapail TypJjl peakiusira Kipiceni. bankeITeuiFad Cynb(ar KbIIIKbIIMEH
peakusICchl TOMEHIET1AeH:

Zn + H,S0,— ZnSO, + H, 1.
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Kanbikkan H SO,-men peaknusira KipiCKeHIE, KbIIIKbULIBIH KaHbI-
ryeiHa Kapait H S, S, SO -nap naina OoJIaanl:

Zn +2H,SO, — ZnSO, + SO, 1 + 2H,0.
(KaHBIK)

HutpaT KBIIIKBLI MEH MBIPBIII 9CEpPJIECKEeHAe, CyTeri maiiga 0oJi-
Maiapl. KeIIIKBIIABIH KaHBIFYbIHA Kapall peakuus TOMEHJAEriaei
OoJtabl:

3Zn + 8HNO, — 3Zn(NO,), + 2NO T + 4H,0.
KaHBIK
47Zn + 10HNO, — 4Zn(NO,), + N,OT + 5H,O.
CYMBLIT
4Zn + 10HNO, — 4Zn(NO,), + NH,NO, + 3H,O.
CYMBLI

Mpeipeim amdoTtep MeTana 00aFaHIBIKTaH, CIATIIEPMEH peaKIusIFa
TYCel:

Zn + 2NaOH + 2H O = Na_[Zn(OH),] + H, 1.

Na [Zn(OH),] — Na,ZnO, — Harpui UMHKAT TY3bIHBIH CYJarbl
KeIIeH 11 TY3 KYHiHeri KopiHici.

TorbikTapbl. ZnO — aK TYCTI 3aT, OHBI ajy YIIiH TOMEHAEr1 XUMUS-

JIBIK PEaKIUSIHbI TTal1ajlaHaMbI3:
1. OTreriMmeH KbI3ABIpY HemMece Taburu Kocmachkl ZnS-HbI ayajna

KYHIipy.
2. Ty3aapapl KeI3ObIPY: ZnCO3 =7Zn0 + CO, T,
2Zn(NO,), = 2Zn0 + 4NO,+ O, 1.
3. MBIpBIII TUAPOKCHUIIH KBI3IBIPY:
Zn(OH), = ZnO + H,0.
Mpeipeimn (I1)-okcuni — amdorep okcua, oi KbIIIKbIIAapAa aa,
CUITiZIepae i€ epim, Ty3 Ty3edl:
ZnO + H, SO, = ZnSO, + H O,
ZnO + 2KOH + H,O = K [Zn(OH),].

MBIpBIIT TOMNIIACH 3JIEMEHTTEPiHIH THAPOKCUATEP] cyAa epimMeii.
OunapaplH cyda €pUuTIiH TY3JapblHa CUITITIEPAl 9CEpIAeCTIpin KaHa alajbl:
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ZnSO, + 2NaOH = Zn(OH),| + Na,SO,,

CdSO, + 2NaOH = Cd(OH)zi + Na,SO,.
Hg(OH), — eTe Typakchi3 (5KOFapbljia alThIJIFaH).
Cd(OH)2 — Her1341K KacHueTKe He.

Zn(OH), — MBIpBIII KOHE MBIPBIII OKCUII CEKLIAl amMpoTeEPIIiK
KacHeTKe He.

MpIpbIll THAPOKCUAI KBIIIKBUIJAPMEH peaklusifa TyClil, Ty3aap
tyseni: Zn(OH), + H SO, = ZnSO, + 2H, 0.

[Taitga OGonraH MBIPBIII Cyab(aT TY3bl MBIPBIII KYyIOPOCHI
— ZnSO,-7TH,O, saruum Kpuctajaruapar (GpopmaceiHIa ajbIHAJbI.

ZnSO,- 7H,O Ty3bl MBIPBIIITBIH €H MaHbI3Jbl KOCHAJapbIHbIH Oipi
OoJIBIN, KOIl MaKcaTTapFa naiaaiaHbLIabl.

MpIpblll THAPOKCHUI1 KOFapblga alWThUIFaHbIHAAW, aMdoTepiiik
KAaCHETKe M€ OONFaHIIBIKTAaH, CUITIIEPMEH i€ PEaKIusiFa Kipiceal xKoHe
IUHKATTapAbl TY3€di:

Zn(OH), + 2NaOH = Na,[Zn(OH),].

Coinan. CeiHanm — 9oJIeTTeT1 JKaFaaia CYWbIK KyHiHIe Ke3JAeCeTiH
MeTayl. O KyMiIC CEKIJJ1 JKBIITBIPAK, 3JIEKTPIAl XKOHE >XbUIYAbI
)Kakchbl ©TKizemi. ChIHANTBI TEPMOMETP MEH OapoMeTpJyiepli KOpreH
OGonapceIHIap.

Coinan 0yJjapsbl oTe 3usinibl. OHBIH Oybl alaM/Ibl 6JITipeai!

OJeTTer1 Xarjaiia ayaaarbl OTTET1 kKoHE 0acka 3aTTapMeH peak-
uusira xipicneiai. bipak ceiHan kKaliHay TeMmeparypachliHa >KaKbIH TEM-
neparypazna (357,25 °C) orreriMmen peakiusira Kipiceai:

2Hg + O, = 2HgO.

CeiHan oTTeriMeH Oipirim, €Ki TypJii OoKcua: Kapa Tycti cbiHan (I)-
okcua Hg O -HBI )KOHE KBI3bLI (MaiimamaHFaH Karaaiga capbl) TYCTI
coiHan (II)-oxcun HgO -HbI TY3€1.

Ceiaan (II)-oxkcmn — ceiHanTHIH 0acka Ka)XeTTi KOcCIajJapblHAH
anblHTHIH muKi3at. OHbl ceiHAM (II)-HUTpAT TY3BIH KBI3ABIPY KOJIBIMEH
aJrajpl:

Hg(NO,), = Hg + 2NO, T + O, 1.
ChiHanThIH CyAa €pUTIH TY3JapblHa CUITIHI oceplecTipinm ajayFa aa
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O6omanpl. OHna anaelH yHpeHreHimizaeu, ceinanThiH (I1)-ruapokcuni
naiiga 6omysl kepek enl. bipak ceiHanTeiH (II)-Tuapokcumi Typakchi3
Kocma OonranasikTan, HgO naiina Gomanabl.

Hg(NO,), + 2NaOH = HgO + 2NaNO, + H,O.

CpiHanm HUTpAT OAJKBITBUIFAH HUTPAT KBIIIKBIIFA CHIHANTHI dcep
€TKI3Y YKOJIBIMCH aJIbIHAJIbI:

Hg + 4HNO, = Hg(NO,), + 2NO, T + 2H,0.

ChIHan KoHE OHBIH Kocnasiapbl yiabl. OHBIMEH JKYMBIC ICTETeHE OTe
cak 0oJTy Kepex.

Koaganpliaybl. MbIpbIll METadbl KOPPO3UsiFa TO3IMI1 OOJIFaHIbIK-
TaH, TeMip OYWBIMIApABIH CBHIPTHIH KanTayFa KoJmaHbIanbl. Typii
eJImeMJAeTl KaHBUITBHIP JalblHIayda MBIPBIIITHIH MaHBI3bI 30p. MbI-
pBIII TYPJi KOPBITIIA )KOHE TajbBaHABIK JIEMEHTTEP AalblHIAyaAa KOJI-
JTaHbLIABI.

Mpeipbin kynopocskiabig (ZnSO,- 7H,0) ammodocnen (NH,),HPO,)
apajacmachkl MUKPOTBIHAWTKBIII PETIHAE aybll MIapyallblUIBIFBIHIA
naipananbuiazibl. Tipl ar3anapaarbl MBIPBIIITHIH JKETICHEYLIIITT TYpIl
aypyJapabl TybIHIaTaIbI.

ZnCl2 MeTalaapabl JoHEKepieyae Kojaaaneuaasl. ZnS-tiH BaSO .
MEH apajiacmachkl aK TYCTi Oosiyaap AaWbIHIayna MaHBI3IbBl pOJ aTKa-
pansl.

CdS-pan Typai capel TycTi Oosiynap aneiHanel. CdS xome BaSO,
apajiaciacbl KAOMOROH JICII araliajJibl )KOHE OJ1 JIaK-00sy eHEPKICiOiHIe
KOJIJJaHBIIa IbI.

CplHANTaH >XOHE OHBIH KOCIaJapblHAaH TYPJIl JOdpliaep JallbiH-
namanbl. CelHADm ©31HAE TYpJi MeTanmapAbl epiteni. MeTamgapabiH
ChIHAINTAFbl CPITIHAICI amanzamanap Aen artanaiabl. AMaiaraMmasnap
METaJTyprusiia, MeIUIINHAAA KOJIJaHbIIa IbI.

Cypakrap MeH TancbipMaJjap

1. | Temenperi e3repicrepai *)y3ere acblpy YIIiH KaXeT PEakIUs TEH-
JIey1H kKa3:
a) ZnCO, — ZnO — Zn;

9) Zn — ZnSO, — Zn(OH), — ZnO — Zn.
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2.| MBIpslUTEIH aMpOTEpP METa €KEHIH JdJIENAEHTIiH peakius TeH-

TeyJIepiH Kas.

3.| Mipsiil MeTaJIbl MEH KOCIaJapblH IaiijajlaHaThiH cajajiapibl ara.
4./ 1,12 nuTp cyTeri ra3plH ajly YIIiH KaHIIA MBIPHIII %oHe 20 %0-IbIK

KaHIIa XJIOPUJ KBIIIKbBII €pITIHIICT KaXKeT?

5.|ZnCl, Ty3piH keMinge 5 Typai oxicnen Ty3. KaxkerTi peakuus

TEHJICYJIEPiH Ka3.

Xpom. [TepuoaTsIK KecTeaeri OpHbl. ATOMABIK

31. — -
§ KYPbLJIBICHI K9HE Kelflﬁlp KaCHETTEP1
17- kecme

Ne Kacuerrepi MomimeTTepi

1 Ilepuon canbl 4

2 | Karap causl 4

3 Ton VI B

4 Perrik canbl 24

+24 2 8 13 1; 1s? 2s* 2p® 3s? 3p® 3d° 4s!
5 ATOMBIHBIH KYPBIIBICHI
[Ar] 3d° 4s!

6 CanbICTBIP. aTOMIBIK MacCachl 51,996

7 ATOM SIAPOCKHIHIAFHI POTOH 24

8 TeIFBI3OBIFEL, I/cM? 7,19

9 banky Temneparypacsl, °C 1 890

10 | Kaifnay Temneparypacsl, °C 2 680

11 XKep O6etinmeri yneci, % 0,02

FeO:Cr,O,, (Fe(CrO,),) — Xxpomasl TemipTac

12 | TaGurarra Tapanysl 0 (Fe(C0,),) P P
13 | Amsimran 1797- x. JI.Baknen

14 | TypakThl TOTBIFY Iopexkeci 0; +2; +3; +6

Auabinybl. Taza xpomasl any ymiH xpom (IIl)-oxcuai anromunumit
METaJabIMEH TOTBIKCHI3AaHAbIIaAbl. MeTanaapasl OHBIH KOcHajlapblHaH
ATFOMUHUWIIH KOMETIMEH KalTaphll any arioMuHomepmus NeaiHel:
Cr,0,+ 2Al — ALO,+ 2Cr.

apajaciachbl aJIlbIHaAbI:

XpoMasl TeMipTac KOKCIIEH KaWTapblica, XpOM JKOHE TeMip
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FeO-Cr,0, +4C — 2Cr + Fe + 4CO 1.

XPpOMHBIH TY3AapbIH 3JIEKTPOJIN3/CY KOJIBIMEH /1€ XPOM aJIbIHA/IbI.

Du3nKaJIbIK Kacuerrepi. XpoM — KyMiC CeKijal aK TYCTIi, KbLJI-
TBIPAK, XBUIYJIbl )KOHE TOKTHI )KaKChl ©TKI3eTIH MeTai. l7-kecrtere
KapaHjaap.

XUMHAJIBIK KacueTTepi. XpOMHBIH CBHIPTHI KYKa OKCHJITI Iep-
JIEMEH KalTaJiFaHJIbIKTaH, XUMUSJIBIK TYPFBIAAH €/19y1p TypakThl. TimTi
KBIIIKBIITAPMEH J1€ KUbIH PEaKIUsAFa TYCEIl.

BankpIThiIFaH Cynb(aT XKOHE XJIOPUJ KBIIMIKBUITAPMEH KbI3JbI-
pBUIFaHJa peakuusFa Kipicei:

2Cr + 3H,SO, — Cr,(SO,), + 3H, 1,

Cr + 2HCI — CrCl, + H, 1.

By peakuusana xnopun apreikma ansiaca, CrCl, Ty3sl Tysineni.

KaHbIKKaH HUTpAT KBIIIKBUIIAPMEH peaKIusaFra KipiCIen/Ii.

Korapsl TemMneparypaga mMalijaJaHfaH XpoM OTTETIMEH peaklusFa
kipicin, xpom (III)-oxcuain ty3eni:

4Cr + 30,— 2Cr,0,.

ConbIMEH KaTap KOofapbl TeMIleparypaja Xpom Oipkarap xai

3aTTapMEH Jie peaKIusra Kipicei:
2Cr + N, = 2CrN; 2Cr + 38 = Cr,S,;
2Cr + 3Cl, = 2CrCl,.

Ke13npipbiirand XxpoM ¢y OylapbIMEH peakiusiFa Kipicemdi:

2Cr +3H,0 = Cr,O, + 3H, 1.

Koapauwiaybl. Kopposusra Te3iMai OOJNFaHIBIKTaH, MeETaJlI
OyHBIMIapAbIH CHIPTBL XPOMMEH KamTajajbl. Temipre TypJii KaTbl-
HAaCTaFbl XPOM KOCBUIBII, op TYPJi KaCHETTErl »OFaphl camajibl Oomar
anpiHaAbl. Mbicanbl, 12 % XpoMm KocbuIFaH 0oJiaT TOT OacnaWThIH
OonaT gemn aTajajbl )KOHE OJ1 MEIMIIMHAA TYpJl acmamnrtap AalblHaayaa
KOJIJaHBIIa/IbI.

CypakTap MeH TancbipMajap

1.| XpoMHBIH XUMUSIBIK JIEMEHTTEP MEPUOATHIK KECTECIHIAETT OPHBI
MEH aTOMJBIK KYPBUIBICHI Typajbl He OiseciHaep?
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.| HenmikTeHn XxpoMm Koppo3usira Te3iMai?

3. | XpOMHBIH XUMUSUTBIK KACHETTEPiH OLIIIpeTiH peakius TeHaeyiepin
’Ka3bIHIAp.

4.]0,1 Monb XpoM cyib(ar KbIIIKBIIMEH TOJBIK PEaKIusiFa Kipicirm,
Hellle JTUTP CYTEeriHi BIFBICTBIPHIIN LIBIFApaabl )KOHE OHJA KaHIIa TY3
Ty3inemi?

§ 32 XpomubiH 11, ITI, VI BajIeHTTi KocnaJjapbl
) MeH KacueTTepi

Xpom e3iHiH +2, +3, +6 TOTBIFy AopeXenepiHae TYPaKThl Kocranaap

TYy3€ei:
Cr?0? — xpowm (II)-okcun — Herizi,
Cr’0, — xpom (Ill)-okcua — amporep,
Cr+60"§ — xpoMm (VI)-okcua — KbIIIKBUIIBI.

Xpom (II)-okcummi Heri3ai OKCHA, Kapa TYcTi YHTakK. Xpom
(IT)-oxkcuain anmy YHmIiH XPOMHBIH CBIHAINITHI aMajraMachl ayaja
TOTBIKTBIPBIIIAIBI:

2Cr + O, = 2CrO.
3epTXxaHaza TOMEHACT1 TOCIIMEH alryFa OoJiajibl:

Cr — CrCl, » Cr(OH), — CrO.

CrO ayana 100 °C-naH xofapbl TemIleparypaja KbI3JbIpblica,

ToThIFRIN, XpoM (II1)-oxcumine aitnanammb:
4CrO + O, = 2Cr,0,.

KplmkpapMen peakinusra Kipicill, XpOMHBIH €Ki BaJICHTTI TY3-

JIapblH TY3€/i:
CrO + 2HCI = CrCl, + H,O.

Xpom (I1)-oxcuaine xpom (II)-ruppokcua colikec Kemdim, O na

KBIIIKBUIIIAPMEH pPEaKIUsFa Kipicedl, COUTIN Ty3 JKOHE Cy TY3€/i:

Cr(OH), + 2HCI = CrCl, + 2H,0.

Cr(OH), -ni amy ymiH XpOMHBIH €Ki BaJICHTTI Ty3JapblHa CiJITi
acepuectipineni. Hotmxkene capwr tycrti merinai Cr(OH), naiina
OoJtaabl:
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CrCl, + 2NaOH = Cr(OH),! + 2NaCl.

XpOMHBIH €Ki BaJCHTTI Kocmajapbl TypakThl. OTTEriHiH KaThICYbI-

MEH TOTBIFBIN, XPOMHBIH YIII BaJICHTTI KOCHAJIAPbIH TY3€/i:
4Cr(OH), + O, + 2H,0 = 4Cr(OH),.
Cr(OH), kpi3abipbuiranga, xpom (I1I)-oxcuain Tyseni:
4Cr(OH), + O, = 2Cr,O, + 4H,0.

Cr*? TOTBIFY JopeKeCiHJIeri XpOMHBIH Kocmamaapbl — KaWTap-

rerTap. Onap oHait ToTeiFbin, Cr'? Kocmanapra aiiHaaa bl

2CrCl, + 2HCI = 2CrCl, + H, 1.

Xpom (III)-oxkeumai — amdoTepiiik KacueTke e OOJIFaH TYpPaKThI
kocma. O acwkll TycTi yYHTaK. KplIKbpUIZapMeH ne, CUITIIEPMEH ne
peakiusFa Kipicin, Ty3aap Ty3eal:

Cr,O, + 6HNO, = 2Cr(NO,), + 3H,0O,
Cr,O, + 2NaOH = 2NaCrO, + H,O.

Xpom (III)-okcuai 3epTxaHa KargaWblHAa aMMOHUMN JUXPOMATTHI
KBI3JIBIPY >KOJIBIMEH ajIbIHAJIbI:

(NH,),Cr,O, - Cr,0, + N, T+ 4H_O.

XpoMm (III)-ruppokcumai ne amgpoTepaik KaCueTKe ue. XPOMHBIH YIII
BAJICHTTI TY3/1apblHa CUITIJIEP dCep €TTIPLIIN ajdblHAbI:

CrCl, + 3NaOH = Cr(OH), + 3NaCl,
Cr(OH), + 3HCI = CrCl, + 3H,0,
Cr(OH), + 3NaOH = Na,[Cr(OH),].

Cr®" TOTBIFYy [JOpeXXeCiHIEeri XPOMHBIH KoOcIajgapbl ga —
TOTBIKTBIPFBIII 9Pi TOTBIKCHI3IaHIaPFBIIIL.

XpOMHBIH YII BaJIEHTTI KOclajlapblHaH ajIblHFaH allyaacTapabl
ObpLIFapbhl ©HEPKOCiOiHAenepi uiaeyAae KojmaHaabl. XpPOMIBI ally-
nacrapra kanuii xpomael amyrac — K. SO,- Cr(S0O,),-12H,0, ammonuii
xpomael amynac — (NH,),SO,- Cr,(SO,),- 6H,O mbican 6ona anansi
YKQHE oJIap — CyNb(aTThl KOC TY3/1ap.

Xpom (VI)-okceuai — KbIIKBIIABI OKCH. KO0 KBI3BUI TYCTI KpHUC-
tann 3ar. CinTiIepMeH peakmusra Kipicim, HaTpUHd XpomaT TY3bIH
TY3€i:

CrO, + 2NaOH = Na,CrO, + H,O.

147



CrO, — KYIITI TOTBIKTHIPFBINI. JKal )KoHe Kypell 3aTTapabl TOTHIK-

TBIPHITI, ©31 CI‘ZO3 -Fa NeiiH TOTBIKCHI3aHAa bl
3S +4CrO, = 350, + 2Cr,0,.
XKorapsl Temneparypana 6enmexrenin, Cr,O,-Hbl Ty3eui:
4CrO, = 2Cr,0, + 30, 1.

CI‘O3 -Hbl 3€pTXaHa XarFJalblHAA KaJlull AUXPOMAaTKa (K2Cr207)

KaHBIKKaH CylIb(aT KbIIIKBUIIBI dCEPIIECTIPIN alaibl:
K,Cr,0, + H SO, - 2CrO, + K,SO, + H,O.
Xpom (VI) okcupal cymMeH oHal peakuusira Kipicemui:
erep cy xemn 6oaca: CrO, + H,O = H CrO;

erep CrO, ken 6osca: 2CrO, + H,O = H,Cr,O..

Hewmek, xpom (VI)-okcumiae €Ki TYpJsi KBIIIKBII AYPBIC KEJIeml:
H2CrO , — XpOMar KbIIIKBLI, HZCrZO7 — IUXPOMAT KbIIIKBII.

Xpomar KBITIKBLT (HzCrO 4) — TYPaKChI3, T€K OAIKBITHIIFAH €PiTIH/I
JKargalbpIHga OOnabl.

XpoMaT KBIIIKBUIABIH TY34apbl XpoMaTTap eI aTajajbl )KOHE oJiap
capsl TYCTi OoJIajbl.

XpoMmar XoHE MUXPOMaT KBIIIKBUIIAPIBIH HATPUNII1, KA )KOHE
aMMOHUIJII TY37apbl TYPAKTHI )KOHE CyJ1a )KaKChl SpHII.

Byn ty3gap — kymTi TOTBIKTBHIpFBIIITap. COHABIKTAH OJapIbIH
KBIIKBUIABI OpTaAaFrbl €piTiHAICI TYpPJai 3aTTapAbl TOTBIKTHIpYAa KO-
aHbUIAAbI:

3Na SO, + K Cr,0, +4H SO, —

— 3Na, SO, + K,SO, + Cr(S0O,), + 4H,0,
6FeSO, + K,Cr,0, + 7TH,SO, =
= 3Fe,(S0,), + Cr,(SO,), + K,SO, + 7H,0.

Cr®" ToThIFy HOopekeciHIeri XpOMHBIH Kocmajlapbl — KYIITI
TOTBIKTBIPFBILITAD, OJIap OHAM TOTBIKCHI3AaHaabl koHe Cr’" Kocmamapra
aliHaJIaabl.

Cr? > Cr* — Cr*¢

TOTI)IKCI)I3,H3HI[LIpFI)IHI Spl TOTLIKCLISILaHI[BIpFLIHI, TOTLIKTBIpFI)IIH

Opi TOTBIKTBIPFBITI
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Cr?(OH),  — Cr*OH), — H,Cr0,, H,Cr0..
TEK HEri3 opi Heris, KBIIIKBLT

9pi KBIIIKbLT

(amdorep)
— CrO — Cr(OH), — CrSO,,
Cr(NO,),,
—Cr,0, — Cr(OH), — —»E
Cr —— NaCrO,,

H,CrO, — K.,CrO,,
_,CrO3
H,Cr,0, — K,Cr,0..
Yuri ecenrtep, MbIcajiIap MeH KAaTThIFYJIap

P> 1-ecemn. (NH,),Cr,O, ty3binan 3eprxana xarpaiisiaga “JKacaumbl
JKaHapTay’ JHeI aTallaThlH KbI3BIKTHI TOXKIpUOEHI Xy3ere achlpyfra
oomanel. by toxipube ymin 5,04 T aMMOHUH OUXpoOMAaT aJIbIHFaH
0oJsica, KaJbINThI XKaFaakga OJIMICHI'eH KaHIa KeJIEeM JKOHE KaHJau
ra3 naija 6onaabr?

P> 1llemyi. Peakius TenaeyiH xasy.

504 r X 7
(NH,),Cr,0, ------- > Cr,0, + N, T + 4H,0.
252 1 224 1

5,04 X )
252 224
5,04°22.4
X= ———- =0,448 1.
252

Kayaow: 0,448 1 a3zor ty3ineni.

P> 2-ecen. Temip (II) cynbar TY3bIH TOTBIKTHIPY YIIiH KBIIIKBIJIIbI
opTaja Kaluil JUXpOMATThl maiijganaHaMbi3. byl XUMUSIBIK yae-
pICTIH peakmus TeHACYIH Ka3blHAAp. TeHIeyal TOTBIKTBHIPY-TOTHIK-
ChI3JIaHABIpY OOWBIHINA TYCIHAIpiHAEP, TeHeCTipiHAep. 7,84 © Xpom
(IIT) cynbdar any ymin kaama teMmip (II) cynsdar xoHe KaHmIa
KaJInid JuXpomaT Kepek?
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P> [llemyi. 1) Peakiust TeHACYiH %ka3y KOHE TCHECTIpY.
+2 +6 +3 +3
6FeSO,+K Cr,0,+7H,SO, = 3Fe(SO,), + Cr,(SO,), +
+ K, SO, + 7TH 0.

3 — 1
Fet — —1& | Fe3* (TOTBIKCHI3AaHIBIPFBIIII),

1|Cro" =38, Cr* |; (TOTBIKTBIPFBILI);

2) Xorapwinarel TeHaey Heridinae 7,84 v xpom (III) cynbdar any
yurin kauma temip (II) cynsdat sxoHe kanuii AuxpoMar Kepek?

X y 7,84
6FeSO, + K,Cr,0O, --------- > Cr,(SO,),.
912 294 392

a) FeSO, -Tin maccacein Ta0y.

X 7,84 912-7,84

—= ; x=——" =18,24;
912 392 392

o) Kanma menmepae kanuii iuxpoMar Kepek?
v 7,84 294-7,84

— =—; y=—""7"=588"
294 392 392

Kayabwr: 18,24 v FeSO,, 5,88 r K, Cr,0, .
P> 3-ecen. ToMeHACTi TOTHIFY-TOTBHIKCHI3AaHY PEaKIHACHIH TEHEC-
TipiHICp:

K,Cr,O, + KI + H,SO, - K, SO, + Cr,(SO,), + 1, + H,O.
TOTBIKTBIPFBINI JKOHE TOTBHIKCHI3IaHABIPFBIII 2JIEMEHTTI, 3aTThl AHBIK-
TaHaap.

> Hlemyi. XuMuUsIbIK peakuus TEHACY1H xKa3ambl3. TOTBIFY mopexeci

©3TepreH JIEMEHTTEPA1 aHbIKTalMBbI3.

6+ -1 3+ 0
K,Cr,0,+ KI + H,SO, - K,SO,+ Cr,(SO,), + L, + H,0.

XUMHUSATBIK peakiusara Kipicill )KaTKaH KaJuUXpoMaTTaFbl XPOMHBIH
TOTBHIFY Jgopexeci +6-maH +3-ke e3repai. ByHBIH HOTHXKeciHAe 3
AIEKTPOH KaObIIAamn, TOTBIKTBIPFBRINI MIHIAETIH aTKapabl. Jlemexk,
K,Cr,0, — TOTBIKTBIPFBIIL.

Peakmusira KaThICHIN KaTKAaH KaJIUi HOMMITET1 WO AJIEKTPOH Oepir,
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—1-nmen O-re otTi. Jlemek, Kl — TOTBIKCHI3aH IBIPFBIIIL.

6+ +6e 3+

1|2Cr ------ >Cr, | 6] 3|1
- 2é 0
LI [f) Q— > 1 2] 1]3.

K Cr,0, + 6KI + 7H SO, = 4K _SO, + Cr,(SO,), + 31, + 7H,0.

Kayaov: K,Cr,0, — ToTbIKTBIPFBII, Kl — TOTBIKCBHI3IaHABIPFBIIL.

Cypakrap MeH TancsipMaJjap

1. | Xpomusiy 11, 111, VI BameHTTi OKCHATEPI MEH THAPOKCUATEPIHIH
dbopmymanapbelH ka3bIHIAAP.
2.|Tomeneri e3repicrepai )Ky3ere acblpy YIIiH KaX€T peaxius
TEHJICYJIEPiH JKa3bIHIAAP:
a) Cr - CrO — Cr,0, — Cr(NO,),,
9) (NH,),Cr,0, —» Cr,0, - CrCl, —» Cr(OH),.
3.| Harpuit xpomat (Na,CrO,) Gapuiifin cyga epuTiH Ty3aapeiMeH
peaxuusara Kipicim, capel Tycti merinai (BaCrO,) tyseni. Och
peaKIMsHBIH MOJICKYJISPIBIK KOHE MOHbI TEHACYJIEPIH Ka3blHAADP.
4. XpoMaTTBIH YII BaJ€HTTI OKCHII MEH THAPOKCHII aMpOTEpIiK
KacueTke ue ekenin Oinecin. Cr,O, xone Cr(OH), -napasin amdorep
eKEeHIH peaKUHs TeHACYJIEPIH kKa3blll TYCIHAIPIHAED.
5. | Temeneri XUMHUSIBIK pEAKIUSIHBIH TEHACYIH TEHECTIp. 3aTTapabiy
KamcChICHl TOTHIKTBHIPFEII? HemikTen?
K,Cr,0, + H,S + H,SO, = Cr,(S0,), + S + K,SO, + H,O.
§ 33 Mapraneu. Ilepuoarbik KecrTeaeri OpHbI.
' AtoMabIK KypbLIbIchl. Keli0ip kKacuerrepi
18- kecme
Ne Kacwuerrepi
1 | IleproaThIK CaHbBI 4
2 | Karap casbI 4
3 | Ton VII B
4 | PeTTik caHbI 25
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5 | ATOMIBIK KYPBLIBICHI 22 2 8 13 2, 1t 258 2pt 3s% 3p°
3d5 4s® [Ar] 3d° 4s?

6 | CampICTBIp. aTOMIBIK Maccachl 54,938

7 | ATOM AIpOCBIHAAFbI IPOTOH 25

8 | TEIFBI3ABIFEI, T/cM> 7,44

9 | banky Temneparypacsl, °C 1 244

10 | Kaitnay Temnepatypacsl, °C 2 080

11 | XKep Getinmeri yneci, % 0,1

12 | Taburarra Tapanyst MnO, — nHupoIO3UT, Mn,0, — rayCMaHwur,
Mn, O, — OpayHUT
1774- xpu1. K. Ileitene

0; +2; +4; +7

13 | AlIbUIFaH >KBLUIBI

14 | TypaKTsl TOTBIFY Jopeskeci

AabIHYBI. MapraHel OKCHUJIIH 3JEKTp NEmTeple KPEeMHUHUMEH
TOTBHIKCHI3JIaHIBIPBIII, MapraHel] ajablHaabl (ATFIOMUHOTEPMHUS TOCLITIMEH
JIe aJbIHAJIBI):

Mn O, +28i — 3Mn+28i0, 3Mn,O,+ 8Al - 9Mn+4Al0,).

MnSO, Ty3bIHBIH EpITIHIICIH JIEKTPOM3ALY apKbIIbI Ja MapraHell
aimyra OoJiajpbl.

du3uKaJbIK KacueTrTepi. Mapranern — KyMmic CEKUIAl aK TYCTI,
KarThl MeTalul (18-kecTere Kapa).

XuMHUSJBIK Kacuerrepi. MapraHen MeTalblHBIH CBIPTHI KYKa
TOTBIK TIEpASMEH (Mn203) KalTaJIFaHABIKTaH, TIMTI KbI3ABIPbUIFAHAA /1A
ayajia TOTBIKIIAHIbI.

Mapranen KbI3AbIpBUIFaHAA OipKaTap XUMUSIJIBIK peakIusiapra
kipiceni. OTTETiMEH TeMIlepaTypaHblH o3repyine Kapaii MnO, MnO,,
Mn O,, Mn,O, tyseni: 4Mn + 30,= 2Mn O..

CyMeH KbI3JBIpbLIFaH/Ia TE3 peaKIusaFa Kipicemi:

Mn + 2H,0 = Mn(OH), + H, 1.

['amorenmepmMeH, KYKIpTIEH XOHE a30TIEH J€ peaKIusiFa Kipici,
MnCl,, MnS, Mn N, Ty3eni:

Mn + Cl, = MnCl ; Mn + S = MnS; 3Mn + N, = Mn,N.,.

Cy#iblnThIIFaH KBIIIKBIJIJApMEH peaKlusfa Kipicilm, CyTeriHi
BIFBICTBIPBIN 1IbIFapaael: Mn + 2HCI = MnCl, + H, 1,
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Mn + H,SO,= MnSO,+ H, 1.
KanbikkaH cynbdaTmeH >XoHE HHUTPAT KBIMIKBIIMEH peakIHusFa
kipickenue cyreri emec, SO, nemece NO, Tyseni:
Mn + 2H,SO, = MnSO, + SO, T + 2H O,
Mn + 4HNO, = Mn(NO,), + 2NO, 1 + 2H,0.

B/Ib sneMeHTTepi: MapraHel, MUPOJIO3UT, TAyCMaHUT, OpayHHUT,
K.IIleiiene, MmapraHeuTiH XUMHUSIIBIK KacUETTEPI.

Cypakrap MeH TancbipMaJjap

1.| Henikren mapraser| ayana KbI3AbIPbLIFAH/IA A TOTHIKTANIbI?

2.| MapraHenTig Ta3a OTTEriMeH XOHE CyMEH ©3apa ocepliecy TeH-
JeyJIepiH Ka3bIHAap.

3.| MapraHenTiH KBIIKBUIZAPMEH ©3apa dCeplieCyiH cumaTTaHaap.
Peakuus TeHaeynepiH xKa3biHAAD.

MapraHeuTiH KOCBUIBICTAPBbI K9HE OJIAaPAbIH KOJIAHBLIYbI

Kocnanapsl. Maprasentiy 5 Typii OKCHA1 OENTriil.

MnO — mapranen (II)-oxcua. Herizai TOTBIK

Mn,O, — mapranen (IlI)-okcua. Herizai ToTeIK

Mn MnO, — mapranen (IV)-okcna. AMdoTep TOTHIK

Mn,O, — maprauen (VII)-okcun. KpIKbUIABI TOTHIK

Mn,O, — mapranen (I1) xone (I1I)-okcuarepinin
Kocnackl. Apanac ToTelk (MnO Mn,0,)

[MpakTukana mapranentid (IV)-okcuai (KYIITI TOTBIKTBIPFHIII) KOHE
Mn2O7 OKCHJIHE COMKEC KEJICTIH Ty3Japhl KON KOJIJaHbLIA IbI.

anO7 mapranern (VII)-okcuai — maii cexinai CYWBIKTBHIK. OHBI
aly YIIIH KaJuld NmepMaHraHatka cyiab(daT KbIIIKBIJI 9Cep eTKI3Ieal.
Hotuxene maiima Oonran Mn2O7 KbI3IBIPbUIFAHA, MnO2 JKOHE O2 -Te
OOJIIIIEKTEHIIT KETEI1:
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2KMnO, + H,SO,= Mn 0, + K SO, + H,0,

2Mn,O,= 4MnO, + 30, 1.

KMnO, - kaanii nepmadranar. Kanuii nmepMaHranar — Koo
KBI3bLJI TYCT1 KPHCTAJJ 3aT, CyJa >KakKCchl epuai. MeaunuHaga KoJijga-
HbUTaAbl. KymTi TOTBIKTBIPFBIINT KacueTKe ue. OHBIH TOTBIKTHIPFBIII
KacHueTl epiTIHIHIH OpTacklHAa Kapal op Typii OoJagsl.

Kbikbuiae1 opraaa:

2KMnO, + 10KCl + 8H,SO, = 6K_SO, + 2MnSO, +
+ 5Cl, + 8H,0.
Cinrini oprazga:
2KMnO, + K,SO, + 2KOH = K SO, + 2K_MnO, + H,O.
bevitapan oprana:
2KMnO, + 3K, SO, + H,0 = 2MnO, + 3K,SO, + 2KOH.

Kanuii mepMaHraHat KbI3JAbIPBUIFaHAA bIABIPpANIBI )KOHE OVYJ 9JIiC

3epTXaHaja OTTETi ajy YIIiH HaigalaHbLIa bl
2KMnO, = K MnO, + MnO, + O, 1.

Mapranen (VII)-okcunine coiikec KeJIETIH MEepMaHTaHaT KbIIIKbLI
(HMnO,) — KymTi KBIIIKBLI, TYPAaKChI3 jKOHE Cyla OHAW BLABIpAI
KeTel.

Koamauwliaybl. MapraHei, »)oHE€ OHBIH KOCHaJIapbIHBIH XaJbIK
IapyanbUIbIFbIHAA KOJIJAHBITYbI:

Bomnar enpipyne |

11

KopsiTna maiteianayna |

Merann 3aTTapabIH CHIPTHIH KarTayaa

OpuriTKinep peTinae |

MuKpoTbIHaUTKBIIITap; MnSO, - 4H,0 |

TOTBIKTBIPFBIIITAD |

IR RN

Mennnnaana |
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CypakTap MeH TancbipMaJjap

MapraHenTti NepUOATHIK KeCTeAeTri OpPHBI MEH aTOMIBIK KYPBbI-
JBICBIHA Kapail cumaTTaHaap.

Maprasen okCuATepiHIH KaHJal KacueTTepi 6ap?

Mapranen okcuarepinin O6ipiniH Kypambiaaa 50,5 % otreri 6omaasl.
Ocsbl OKCUATIH (OpMYJIAChIH aHBIKTaHJAP.

Yari ecentep, MbIcajiIap MeH KATTBIFyJIap

P> 1-ecen. Mapranen (IV) okcui Kanuii THAPOKCH/ TEH KalUil HUT-

PaTTBIH KaThICYBIMEH KBI3ABIPBIIFaHAa TOThIFbIN, HMnO, Kbim-
KBUIBIHBIH TY3bIH Ty3eni. byn peakuusiHblH TEHIEYiH >XKa3blHIApP
YKOHE AJIIEKTPOH-TEHIepME J/IICIHIH KOMETiMeH TEHECTIipiHaep.

P> [llemyi. 1) Peakmus TEHJCY1H Ka3y.

MnO, + KOH + KNO, = K MnO, + KNO, + H,0O;

2) ToTeIFy mopexeci e3repreH 3JIeMEHTTep/ll aHbIKTaY.
+4 +5 +7 +3

MnO, + KOH + KNO, = K. MnO, + KNO, + H,O;

3) Jemex, MnO, —ne mMapravenTiH TOTBIFY Aopexeci +4-Ten +7-re
e3reprex, aruu 2 35ekTpon O6epren. An KNO, —1e a30TThIH TOTBIFY
opexeci +5-TeH +3-ke e3repreH, SFHU 2 3JeKTPOH KOCHIT ajFaH.

+4 -2€ +6

1]2]Mn----=-------- > Mn | 3 (TOTBIKCBHI3/IaH ILIPFHIIII),
+5 +2€ +3

12N ==-mmmmmmmeeeee >N | 2 (TOTBIKTAHABIPFHIIII);

4) Tegneyre ko3 GUIIUEHTTEP KOIO.
MnO, + 2KOH + KNO, = K, MnO, + KNO, + H,O.

P> 2-ecen. Epitinainin K,MnO ,-Ti TOTBIKTBIPFBIIITBHIK KACHETI OpTara

0alaHBICTBl TYpJAE Op KHJIBI OOJbIN KeJiedi (TaKbIpbIIIKAa Ha3ap
aynapeiHIap). TemeHaeri peaknusiIapIblH TEHACYICPIH JIEKTPOH-
TEHTepMe 9/ICIMEH TEHECTIpiHAEp
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a) KMnO, + Na SO, + H,SO, =
9) KMnO, + NaNO, + KOH =
6) KMnO, + Na,SO, + H,0 =

P> 3-ccen. FeSO, rtysbinan kanaiima Fe,(SO,), Ty3bin anyra 6onanbl?
KaxeTTi peakuus TEHAEY1H jKa3blHJap KOHE TEHJEYJIlH TOTBIFY-
TOTBIKCBI3JIJaHy PEAKIMICHl €KeHIH AoJeeHaep. TeHaeyai 3JeKTpoH-
TEHIrepMe 9/ICiHIH KOMETiMEeH TEHECTipiHaep.

P> 4-ccen. Kanuii mepMaHraHaTKa XJOPUJ KbIIIKBUIBIH 9Cep €TKi3y
JKOJIBIMEH XJIOp aliblHaAbl. Bysn peakuusHbIH TEHACYIH 3JIEKTPOH-
TEHrepMe 9/iCIMEH TeHECTipiHAep.

P> lllemyi. 1) PeakuusAHBIH TEHJACYiH XKa3blll, TOTBHIFY AOpekeci

©3TrepreH IEMEHTTEPAl aHBIKTaWuMBbI3.

+7 -1 +2 0
KMnO, + HCI - KCI + MnCl, + ClL, + H,O;
2) TOTBIFY JIOpPEXKECi ©3TepreH AIEMEHTTEPAET1 AIIEKTPOHAAPIABIH
e3repyiH chI30a HETi31He Ka3bIll aJlaMbI3 Ja, TOTBIKTBIPYIIBI KOHE
TOTBIKCHI3JIAHY Bl 3JIEMEHTTEP/Al aHBIKTAUMBI3.

+7 +5¢ +2
Y 1 R e— > Mn | TOTBIKTBIPFBINI (TOTHIKCHI3/IAHFAH),
-1 -2e 0
] @ [REI—— > Cl, | TOTBIKCBI3MAHABIPFBIIT (TOTHIKKAH);

3) aJeMeHTTepAl ajlFaH KoHE OCpreH PJICKTPOHIap TEH OOJyFa THIC.

Bbyn ymrin:

+7 +56 2 J|a | b |
Mn ----memeem- >Mn | 5]10:5=2 |2,
-1 -2€ 0

2Cl ----==----- >Cl, [2]10:2=5 | 5.

a — TOTBIFY JOPEXKECi ©3repreH 3JEeMEHTTEpIl OepreH KoHE aJiFaH
SNEKTPOHAAPABIH CaHBI;

9 — aJBIHFAaH X9oHE OepliireH BJEKTPOHIAp CaHbl YIIIH >KaJMb
Maxpax (?);
0 — ko3¢ dumueHTTep.

Eckeprne: Exki mapraneutiy opkaiiceicel 6eceyner 10 anekTpoH
anazapl, 6ec XJIOpIaBIH dpKaiichickl ekeyneH 10 snekTpon Oepeni;

4) Anframkel TeHACYe TaObIIFaH KOdGPUITMSHTTEPAl KOSIMBI3.
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5) Tenneynepai korapbla aHBIKTaJIFaH KO3(GGUIIHESHTTEP HETi31HIe
TEHECTIpYyAl KOPBHITHIHIBLIAWUMBI3:
2KMnO, + 16HCI = 2KCl1 + 2MnCl, + 5CI, + 8H,0.

P> 5-ccen. ToMeHIEri TOTBIFY-TOTBIKCHI3AAHY PEaKIIHSIAPbIHBIH
TeHJeyepiHe KO3 UITUCHTTEP KOUBIT MILIFBIHAAP.

a) H,0, + KMnO, + H,SO, - K SO, + MnSO, + O, + H 0,
9) H,S + KMnO, + H,SO, - S + MnSO, + K,SO, + H,0,
6) MnO, + HCI = MnCl, + CI, + H 0.

P 6-ecen. ToeMeHneri XUMUSIBIK peakusl TEHACYJIEPIH TEHECTIpiHIAEP
J)KOHE TOTBIKTBIPFBIIITAP MEH TOTBIKCBHI3AAHIABIPEBIIITAPABI AHBIK-
TaHIap:

a) MnO, + KCIO, + KOH — H,MnO, + KCI + H,0O;

9) K.MnO,+ H,O - KMnO, + MnO, + KOH;

6) KMnO, + HNO, + H,SO, — MnSO, + HNO, + K SO+ H,O;

B) FeSO, + KMnO, + H,SO, — Fe (S0O,), + K,SO, + MnSO, + H,0.

§ 34. ) Temip

“KaHKpBI3BUT TYCT1 OOJIabI, OJI afjaM aF3achIH/Ia MAHBI3bI KOJIIK MIHIACTIH
aTkapalbl”. bys skarmaiifipl ceH Kajiail TyCiHAIpeciH?

JJieMeHTTepAiH NMepPHUOATHIK KyHeciHAe OpPHAaJacKaH OPHBI.
Temip MEepUOATHIK KYHEHIH CEri3iHII TOOBIHBIH KOCHIMIIIA TOMIIACHIHIA
opHanackaH. Pertik Hewmipi — 26. Xumusnslk Tagbacel — Fe.
CanpICThIpMaJibl aTOMIIBIK Maccachl 55,847-re TeH. d-metanmap ToObIHA
’KaTajbl.

ATOMIBIK KYPBUIBICBHI. TeMip aTOMBIHBIH 3JIEKTPOHIBIK KOH]U-
rypanusChl:

3d°

¢ 30 SO
R pr il

15822s*2p®3s?3p°3do4s2.
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XI/IMI/IH.TH)IK peaxkuusaiIapaa TCMip ATOMBI 4S-CI)IpTKI)I QJICKTPOH

KaOBIFBIHAH €Ki 3JICKTPOH Oeurin, +2 3apsaThl MOHFaA aiiHamanbl. Fe*?
nonsl 3d-kabarTaH Tarbl O1p PIEKTPOHABI OeJiim, +3 3apsaATbhl HOHFA
aliHanmybl MYMKiH. Temip +2 koHe +3 TOTBIFYy AOpEKECiHE THICTI
KOCBUIBICTAp KaTapbiH KYpPanIbl.

Fe (+26)2; 8; 14; 2 1s*2s2p®3s23pS3do4s?
°C t,°C p, r/em? E°, V Amkan

K,

6>

1539 2870 7,874 0,44 Esxenmen Oenrim OonraH

Maruerur Fe,O,
[Tuput FeS,
MarnwutTi Temiprac Fe,O,
Jlumonut FeO,-nH, O,
Cunepur FeCO,

Fe(CO),
FeS Fe(NO,),
Fe,O, e Fe _— Fe,O,
Fe,O, Fe(OH),
FeCl, Fe,(S0O,),
FeHal,
FeS,
Konmanpsurysr: FeS0,

Lotibin, 6onam endipyoe

Onexmpomomopnap sHcacayoa
Mawuna scacayoa
Typmvicma
Xanvlx wapyauibliviebinoa

TaburarTa Tapaaybsl. AnomuHuiinen keiin Xep Oerinae kem
TaparaH Mmerau-teMip. KelibGip MonimerTepre KaparaHjaa, Temip
XKepnain sapocwkIiH Kypaiabel, Oyi xarmaiaa Temip JKep mapblHaa €H Kol
TaparaH MeTayul 0osiajbl. JKep KbIpThICKIHAA TEMIPJIiH MaccalbIK yJecl
4,2 %-np1 Kypanael. Temip TaOuraTTa KOCBUIBICTAP KYHIHAE KEe3/IECe/Ii.
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Acnan pgeHenepli — MeTeoputrTepae 0oc KyHiHme Ke3aecemi.
Temipain Herisri MUHEpanIapbl: MarHETUT — MaruuT Temiprac Fe O,
reMaTuT — KbI3blI Temiprac Fe,O,, TMMOHUT — KOHBIp TemipTac
2Fe,0,:3H,0 (HFeO,nH,0), cuneput — temip mmarel FeCO,, nuput —
TEMIp KOJIYEIaHbI FeS2 OOJIBITI caHaaqbl.

Aabinybl. TeMipi TOMEHIET1 9/IICTEpPMEH ajlyFa OOJIajbl.
1. Temipai OHBIH OKCHUIIH CyTE€TiME€H, KOMIPTETiMEH HEMeECe HicC
ra3pIMEH OPEKETTECTIPIN ajajbl:

FeO + H, = Fel+ H,O; Fe O, + 3CO = 2Fe + 3CO, 1.
2. Temip OKCUATEPIHESH ATIOMHUHOTEPMHS OJIICIMEH:
3Fe,0, + 8Al = 9Fel + 4AL0,.

3. TemipaiH €Ki BaJEHTTI TY3JapbiH JIEKTPOJHU3ICY apKbUIbI alajbl.

du3ukaablKk Kacuertepi. Taza temip — KyMic Topi3al aK TYCTI,
ayaja Te3 TOTBIFaJbl, )KETKUIIKTI KYMCaK >XOHE TamnTaJFbII, KYIITI
MarHuTTIK KacueTi Oap, KbUTy >KOHE DJIEKTP TOTHIH JKAaKChl ©TKI3EIl.
Banky temmneparypacsl 1539 °C, ThIFbI3ABIFEI 7874 Kr/M*; TypakTbl
n3oTonTap cansl 4-ey; (54, 56, 57, 58).

XuMusJablK KacuerTepi. Ayanaa KbBI3IBIPBIIFaHAA TEMIp
OKCHUJITEPiHIH KOCTAaChl — TEMIPJiH I1aja TOTHIFBI Taiia 0omamsl:

3Fe + 202 - Fe3O , Hemece FeO - FeZO3.

TeMip KbI3AbIpFaHAa XJOPMEH, KYKIPTIEH, KOMIPTETIMEH XOHE
a30TIIEH peaKIUsIacabl:

2Fe + N,— 2FeN Ttemip (IlI)-uutpun,
Fe + S — FeS Tewmip (II)-cyndun,
3Fe + C — Fe,C Temip kapOun,
2Fe + 3Cl1,— 2FeCl, rtemip (III)-xmopu.

Ke13nbipsuiran TeMip cy OybIMEH opeKeTTece/ll, HOTHXKEIe TeMIPIiH
miajja TOTBIFBI MEH CyTeri Ty3inemi, Oipak Oya peakinus KauThIMIbI
peakius caHajaJbl:

3Fe +4H,0 = Fe,O, + 4H, 1.
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blnrannapl ayama »)oHE Cyla TeMip KOPPO3HUsFa YIIbIPAUILI KOHE TOT
Oacansl.

* Tom — memip (IIl) 2uopoxcuomen Fe(OH), kypanzan capol-
KOHbIp mycmi my3ijic.

'a3z Gen Oyabl OHail OTKI3ETIH KEyeK TOT KabaThl MeTalaap. bl
OyJiHYyIEH KOpFail aaMamibl:
4Fe + 6H,O + 30, — 4Fe(OH),.

MeTanmapaplH O€JICEHAUIIK KaTapblHAA TEeMIip CYTETiHIH COJ
KarbIiHaa opHaackaH. COHJIBIKTAH XJIOP KBIIIKBIJIBI MEH OajKbIThbUIFaH
KYKIPT KBIMIKBIJIBIHAH CYTETiHI BIFBICTBHIPBIN ajiajibl, +2 TOTBIFY
JIOpEeKeCciHe Typa KeJeTiH TY31apabl TY3€/Il:

Fe + H, SO, —» FeSO, + H, T.

KanpimTel TeMmeparypajia KaHbBIKKAH Cylnb(aT >KOHE HHUTPAT KHIIII-
KbUJITapbl TeMIpAi MacCUBTEHIIpEAl: TeMip OSTIHAE COJ KBIIIKbIIIapaa
epiMeUTIH KochUIbIcTap Ty3uieal. COHIBIKTAH KaHBIKKAH HUTPAT JKOHE
cynbdar KeIIIKBIIIApAbl TEMIP BIABICTApP/Ia CAKTANU/IbI.

A7 CYWBIITBUIFAH HUTPAT KBIIIKBUJIBIMEH KBIIIKBIJ €pITIHAICIHIH
KaHBIFybIHA JKOHE JKaFJlaliFfa COMKEC op KHJIbI peaKIusFa Kipicemi.

a) KbI3ABIPBUIFaH )KOHE CYWBUITBIJIFAH HUTPAT KbIIKBIJIMCH:

Fe + 4HNO, = Fe(NO,), + NO T+ 2H O,
9) KarThl cYWbUITBUIFaHAA xoHEe Temneparypa 0 — 10 °C Gonranna:

5Fe + 12HNO, = 5F¢(NO,), + N, T + 6H,0.

MertannapablH OCJICEHAIJIIK KaTapblHIa ©31HEH KEWiH TYpFaH
MeTaJaapabl OJAPIbIH TY3AapBIHBIH €PITIHAIJIEPIHEH BIFBICTHIPBII
IIBIFapaIbl:

Fe + CuSO, = FeSO, + Cul .

BJAb »iaemMeHTTepi: TEMip, aTOMIBIK KYPBIJIBICH, TaburaTrTa

Ke3/IeCyi, aJdbIHYBbI, TOT.
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CypakTap MeH TancblpMajap

1.| Temip Kangaii saeMeHTTEP TOOLIHA YKATAIBI?

2.| TeMipai OHBIH KOCBUIBICTAPBIHAH aJly PEAKIMACHIHBIH TEHICYJIEPIH
JKa3bIHAAP.

3.| Temip (II) cyapdaT KBIIKBIIAL OpTafa Kajlui MepMaHraHaTIeH
ToThiFbN, Fe,(SO,),-ke alinananel, sFHU TOTBIFaAbl. JKy3ere ackan
TOTBIFY-TOTBIKCBI3/IAaHY PEaKIUICHhl TCHJCYIH Ka3blHIAp KOHE Te-

HECTIpiHAEP.

§35 ) Temipain eH MaHbI3AbI KOCBLIbICTApPbI. KoOJJaHBLTYBI

+2 TOTBIFY IOpEeXKecCiHe THICTI KOCBIIBICTAP:
FeO, Fe(OH),, FeCl,

Fe | Apanac Koceutbichl: (+2 nemece +3) Fe,O, [FeO, Fe,O,] maruerur

[ | +3 TOTBIFY HOpeKecCiHe THICTi KOCBUIBICTA:
Fezo3, Fe(OH)3, FeC13

Temip ayana TOTBIKKAaHIA Fe3O . TY3€l. FeSO , — apasac TOTBIK.
TeMmipaiH eki BaJleHTTI KOCBUIBICTApbl TEMipre KBIIIKBLI 9Cep
€TKEHJIC aJIbIHAJIBI:
Fe + 2HCl = FeCl, + H, 1.
Temip (II) xmopuaTeH TeMipaiH €Kl BaJICHTTI THAPOKCUATEPIH KOHE

OKCHUJTEpiH alryFa O00JIajbl:
FeCl, + 2NaOH = Fe(OH), + 2NaCl,

Fe(OH), — FeO + H,O;

TeMipniH yIml BaJeHTTI KOCBIJIBICTApPBIH TOTBIKCHI3IAHIBIPY
JKOJIBIMEH JIe TEMIPIH €K1 BaJeHTTI KOCBUILICTAPBIH ajdyFa Ooa b
2FeCl, + Fe = 3FeCl,.
TeMipaiH ym BaJIeHTTI KOCBIJIBICTAphl YIIIH capbl KaH TY3bI
(rexcaumonodeppar (II) xanuit) peaktuB Ooma amaasl. byna
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peakuusHBIH HOTHXXeciHAe OepinuH na3zypsl (rekcanumonodeppar (II)
temip (II1) kanuit) Mmenaip KOk TYCT1 a3 €pUTIH KEIIEHII TY3 TY3LJIEeAl:

FeCl, + K, [Fe(CN),] = KFe[Fe(CN),] + 2KCL
TemipaiH yII BaJeHTTI KOCBUIBICTApbl KaHBIKKAH HUTpPAT KOHE
cynb(dar KBIIKBIIIapFa HEMECE XJIOPFa KBI3IBIPBUIFAH TEMIp dcCep
€TKEH/IE aJIbIHAJIbL:

2Fe + 3Cl, = 2FeCl;
2Fe + 6H_SO, = Fe (SO,), + 35S0, T+ 6H,0.

Temipain ymr BaJeHTTI Ty3IapblHaH TEeMIipAiH KaJFaH YII BaJCHTTI
KOCBUIBICTAPBIH ajyFa 0o1aJibl:

FeCl, + 3NaOH = Fe(OH), + 3NaCl,
2Fe(OH), — Fe,O, + 3H,0.

TeMipaiH yII BajJeHTTI KOCBUIBICTAapbl YUIIH capbl KaH TY3bl
(rexkcanmonodeppar (II) kanuii) peaktuB 0ona anmaasl. byn peakuusHbIH
HoTHXKeciHe OepauH nazypsl (rexkcamuonodeppar (II) temip (III)
KaJuii) MeJIIIp KOK TYCTI a3 epUTIH KEMeH Al Ty3 Ty3iJe1i:

FeCl, + K [Fe(CN),] = KFe[Fe(CN),] + 3KCI.

TemipaiH yml BaJIEeHTTI KOCBLIBICTApbIH aHBIKTAY MaKCAaThIMEH
kanuii popanuai (KNCS) memece amMmmMoHHN pogaHuIl (NH4NCS) ne
naiananbiiagpl. BYHBIH HOTHXKECIHIE KOO KbI3bLT (KaH CEKUIAl) TYCTI
TEMIp pOJaHUII TY3UICII:

FeCl, + 3KNCS = Fe(NCS), + 3KCL

Fe(OH), — ambIK Kachbul TYCTI IIOTiHAI. ANIBIK KacCbUl TYCTI
Fe(OH), yakpiT oTyimen Koubipianaawl: Fe(OH), — KoHbIp TYCTI
IMOT1H/II.

4Fe(OH), + 2H,0 + O, = 4Fe(OH),.

Koanansinybsl. Temip — 0Oacka MeTaJiapAblH apacblHIa ajgam
YIIiH €H YJKEeH MaHBI3JAbl METaJl. 3aMaHaJIbIK TEXHHUKAHBIH OaplIbIK
cajajapbl TeMip KOHE OHBIH KOPBITIIAJapbIMEH THIFBI3 OalJIAaHBICTHI.
Ic xy3inge Taza Temipai a3, Oipak OHBIH KOpBITIajdaphl — OoJiaT MeH
MIOUBIHIBI ©TE KeH KejeMmiae KoJjjmaHanbl. OmapablH MaHBI3IBLIBIFBI
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COHIlIa, OJIapJAbl K€Ke — Kapa MeTajjgap Jen 6acka MeTajjgapiaH
epekuiesiered. bosar meH MmOWBIH Typajiabl Kejecl TaKbIpbIITa
KapacTbIpaMbl3.

FeSO, 7H,0 — Temip (II) cynbbaTThiH KpUCTANTUAPATHI (TEMIp
KyIOPOCHI) ayblJl IIapyalllblIbIFbIHAA ©CIMIIK 3USHKECTEpPIHE Kapchl
KongaHblanel. COHBIMEH KaTap ajlyaH TypJl MuUHepaa Oosyiap
JMalbpIHIay ICIHJIE MIUKI3aT PEeTiH/Ie Mmai alaHblIajbl.

Fe,(SO,),-9H,0 — Ttemip (III) cynbdaT Ty3bIHBIH KPUCTAITUIPATHI
CyIIbI Ta3apTy CajlachlHAa MAaHBI3AbI POJI aTKapaibl.

FeCl, — remip (III) xmopua TOKbIMa OHEPKICIOIHIE KE3AEMETEPI
arapTy >KoHEe 00sAy ICIH/I€ KOJIaHbIIAIbI.

BuosorusjablKk MaHBI3ABLIBIFBI. TeMip OHOJOTHUSNBIK TYp-
FBIJJAH ajJfaH/la €H MaHBI3Jbl 3JIEMEHTTEpAiIH Oi1pl caHanansl. Tipi
TaburaTTa OCIMIIKTEpAe, KaHyapJiapJblH aF3ajdapblHAa Ke3Iecel,
KenTereH ¢epMeHTTep KypambiHa eHenl. KeitOip ak ysi3mapMeH
KOCBUIBICTAPBIHBIH ©T€ YJKEH MaHBI3bl Oap. MpbIcaibl, agaM XKoHE
J)KaHyapJiap ar3achblHJarbl KaHHBIH PeOJil, OHbIH (YHKUUsJIaphl 0i3re
Omnonorusi KypceiHaH Oenrini. KaHHBIH OTTETiHI TachkiManaay KbI3MeTi
OHJArbl dpuTporuTTepre OainanpicThl. COJ 3PUTPOUUTTEPAIH HET131H
TEeMIp HMOHBI MEH TJIIOOWH aKybI3bl Kypauabl: TeMOTJIOOWHHIH Oip
MoJieKyacbinaa Tept Fe?" monsr 6omamsl.

OcimpaikTepae OonaTblH XoHEe OeHopraHUKalbIK KOMIPTETiHi
OpraHUKaJbIK KeMIpTeri KOChUIbICTapblHA allHaJAbIpyFa MYMKIHJIK
OepeTiH GOTOCHHTE3 YIEpICIHAES A€ TeMIPIiH PeJi YJIKEH.

OciMIikTepae TeMip XeTICHeyWIJIriHeH XJOopo3 aypybl, ajgaM
ar3acplHIa aHeMus (KaH a3IbIK) aypysl naima 6omanesl. COHABIKTAH
MYHJaWl >KarFgauWiapAblH aJJIblH ajly YIIIH ©CIMIIKTEepJi KYTY
pauMoOHBIHAA MHUKPODJIEMEHT KypaMIbl THIHAWTKBILITAp, ajgaM
ar3achbIHBIH pAIlMOHBIHIA TEMIp KOl — ajiMa, aHap, 0exe, KOKeHIiCTep,
KYC XKYMBIPTKaChl, KaHyapjaapablH OaybIpbl, TiIi, OyHperi, Tajarbl
TYPAaKThI TypAe OOIYBIHBIH MaHBI3bI €pPEKIIIe.

Temip Oynmmeiket ynmnaceiHga 0,018 %, cyiexre (0,03-3,8) - 102 %
KaHza 447 mr/n menuepinae 6onanapl. Op KyHri tamakra 6—40 Mr temip
O0omysl kepek. Yubl mo3zackl 200 mr. Onriperid go3acel 7-35 1. Agam
ar3aceigga (70 kr) oprama 4,2 r MeJepinae 0oaibl.
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Temipnin OellopraHuUKalblK KOCBIIBICTApPBIMEH Oipre OHBIH
OpPraHUKAJIBIK KOCBUIBICTAPBIHBIH Ja MaHbI3kl 30p. COHBIH imIiHIe,
TeMipAiH TaOUFH OPTaHUKAJIBIK KOCBIJIBICHI — TE€MOTJIOOWHHIH
NPOTOTUNI, CUHTETHUKAJBIK OJICHEH ajiblHFaH (eppoleH XUMUus
FBUIBIMBIH/IA JKaHa caja CaHallbIM, 3€PTTEYUIiJIepAiH Ha3apblH TapThII
oTblp. OHBIH HET131HAE Ka3ip ic Ky31HA1K MaHb3fa ue 100-geH acram
XUMUSUTBIK KOCBIJIBICTAP aJbIHIbI.

Temipain deppolieHal KOCBUIBICTAphl HET131H/Ie ©30€K FaJIbIMAAPhI
A.T.MaxkcymoB, N.P.Ackapos, T.FO.HacpunauHoB >xoHe oJapblH
moOKipTTepl cuHTe3AereH 10-HaH actam OMOJOTHUSIBIK O€JICEH]I1 3aTTap
TEMIp KETICTEeYIIIiTi, KaHbl a37bIK (aHEMUs) aypyJlapblH eMJIey/ie €H
TUIM/1 JI9P1 PETIH/E YChIHBLUIFAH.

Blb snemeHTTEpi: TEMipaiH KOCBUIBICTaphl, (OKCHUATEPl, THI-
POKCHUITEPI, TY37aphl), KbI3BUIKAH TY3bI, CAPBIKAH TY3bI, TYPYHOYI Keri,
OepyuH Ja3yphl.

Cypakrap MeH TancbipMaJjap

1.| Temipaing Tipurigik yaepicinmeri OMOJOTUSIBIK POJIH alThII
OepiHaep.

2.|Here Temip KOCBIIBICTApBIHIA €Ki TYpJi TOTBIFY HOpeKeciH
KepceTeai?

3.| Temenaeri esrepicrepai Kys3ere acbipyra MYMKIiHIiK OepeTin
peakuusiiap TCHACYiH JKa3bIHIap:

a) Fe — Fe(OH), — Fe,O, — Fe;

9) Fe — FeCl,— Fe(OH), — FeO — Fe;

6) Fe(OH), — Fe(SO,), — Fe(OH), — Fe O,;

B) FeO — Fe — FeSO, — Fe(OH), — Fe(NO,),.

4. Kypambiaga 10 % xocbiMIina 6ap KaHIIa MAarHUTTI TeMipaeH 7 T
TeMip ajablHagbI?

5./ 14 r TemipMeH K.X.-la ©JIIEHTEH KaHIIa KOJEMJEri XJop peak-
nusinacaael? byn kemeMae XJop Helle MOJIb )KOHE OHJIa HEIle XJIOP

aToMbI O6ap?
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O30eKkcTaHAaFbI METAJLTYPIrHs.
Hloiibin eHaipy

§ 36.

[IoieiHABIH OOJIaTTaH albIPMANIBUILIFEI Hesle? HenikTeH MIoNbIH MOPT all
6onat Oepik Oomambi?

O30ekcTaHlaFrbl METAJLIyprus eHepkaciOi HeriziHeH bekabanra
opHasiackaH. bekaban MeTautyprus 3aybIThIHAA Kapa MeTajl eHIMAepi:
0orar neH MOWbIH eHIpiIeal.

o Ilouivin — Kypamwinoa 2,14 %-o0an acmam xkomipmez2i 6ap memip
HCIHEe KoMIpmezi KOPpbImnacol.

* bonam — Kypameinoa 2,14 %-0an a3 kemipmezi oap memip meH
Komipmezi KOpblmRnacol.

HlolibiHHBIH aabIHYybl. [IIOMBIHHBIH KYpaMbl, HET131HEH, TeMIp
OKCHJIITEpIHEH KypaJiFaH TeMip pyJajiapblHaH JOMHa MEMTepiHae
KopeIThLIbIN anbiHanel. lukizar: FeO, Fe,O,, Fe O,, kokc, diuroc
(exTac, kym). JlomHa nemrepi — OTKa TO31M/1 KipHIIITEpAEeH KYPbUIFaH,
owmikTiri 27-31 merpre neitinri myHapanap (16-cypet). JloMHaHBIH
JKOFapbl OeJiiriHeH Temip pyaachel, Kokc — C, ¢Iroc — oKTac MeH KyM
KOCTlachl canblHAAbl. JIOMHaHBIH TOMEHT1 OejiriHeH dypmamap —
apHaiibl Teciktep apkbuibl 600—-800 °C -re neiiH KbI3ABIPBIJIFaH aya
ypieneni. KebGinece ayamen Oipre ta3a orreri ae ypJiieHeni. KokcTeig
’)KaHybIHAH JOMHaJla >KOFapbl TeMmIiieparypa mnaiaa 6omambel. OTTeriii
ypieMe TeMIlepaTypaHbIH KeTe-
playiH >X9HE WOWBIHHBIH Oai-
KybIH JKblIgamaaTansl. JlomHazna
KOKC — TeMIIepaTrypa MeH TOTBIK-
CBI3JAaHABIPFBIII POJIIH aTKapaThlH
CO ke3i1 6omaasl. ¢

JloMHa/1a TOMEeH IeTi yaepicTep J‘L i
Kypeni: '

1) xokcThIH Oip Geiri >KaHbIIl,
COz Ty3eni: C + O2 N C02 1 16-cyper. Jlomna newtiniy, Kypuliavicol
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2) xorapsl Temneparypaga CO, xokcmen opekerrecin, CO -ra
aitmananer: CO, + C — 2COT.
3) CO Temip pyaachlH €pKiH TeMipre JeiiH TOTBIKCHI3JaHabIPaIb:

Fe,0,-nH,0 — Fe,0,+ nH,0 (500—700 °C),
3Fe,0, + CO — 2Fe,0, + CO, T (450—500 °C),
Fe,0, + CO — 3FeO + CO, T (500—700 °C),
FeO + CO — Fe + CO, T (700—800 °C);

4) pynanarsl Kocmnajiap (GJIIOCIICH OHal OaJIKMTBIH, KEHIJ 3aTTap —
UJIaK TY3€d1:

CaCO, — CaO + CO, 1, CaO + Si0, — CaSiO,.

Pynangan TOTBIKCHI3MAaHYABIH HOTHIXKECIHIE ajbIHFAH KEYCK TEeMIp
CO, kokc kemipTeri, KpeMHUH, mapraHeln, gocdop, KyKipTIeH
opeKeTTecin, CYWBIK IOWBIH maiga Oonanbl. IllolibiH MeH miaak
JIOMHAHBIH TOMEHT1 0eJiri — ropara aranabl. [opHAa ekl CYHBIK Kabar —
JKOFapblJa NUIaK, TOMeHAe MoHbIH O0omanbl. Illmak kabaThl MIOWBIHIBI
TOTBIFyaH Koprahael. LIIoibIH MEH miIaK Me3riji-Me3TriIiMeH apHaWbl
TECIKTep apKbUJIbl JIOMHA TENIIHEH MBIFapbUILITT Typaabl. [IIoWbIHHBIH
TBIFBI3ABIFEI 7,5 T/CM?, an mijak MIOMBIHHAH YII €Ce AEPJIIK >KEeHIJ
0oaabl, OHBIH TBHIFBI3ABIFRI 2,5 T/CM3.

Confbl XKbIJJapaa JTOMHara OTTETIMEH Koca TaOufu ras ypiiey
JKOJFa KoHWbIIFaH. TaOuWfm ra3 KypaMblHIAa METaH >KaHBIM, KOMIP
KBIIIKBIN Ta3 (KapOoHAT aHTUAPHUI) XKOHE cy Oybl maiina Oomansbl,
oJap KBI3ABIPBUIFAH KOMIPMEH OpPEKETTeCEel, HOTHIKEIE JOMHA Ta3bl
HIC Tra3bIMEH JKOHE CYTEriMeH — KYIITI TOTBIKCHI3IaHIbIPFhIIITaApMEH
OalbBITHUIAIEL:

CH, +20,— CO,T+2H,0,
CO,+C — 2CO 1,
HO+C~— H2T+COT.

TaOGuru ra3aplH OyJ1 yAEpiCcTEe KOJJIAHBLIIYbl KOKC IIBIFBIHBIH
10—20 %-ra KEMEWUTTI.

HloiibIHHBIH KacueTTepi. JlOMHanapaaH ajdblHFaH MIOWBIHJA
2-4,5 % C >xoHe a3 Melmeplae KpeMHHH, MapraHel, KYKIipT,
dbocdhop OGomnanwl. llo¥isiH TeMipaeH KaTTbl, MOPT OOJagwbl,
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TantanManabl (co3piMaiabl). IoMbIH KOpBITIIA )KOHE KAaHBIKKAH
molbpiHAapra OeniHeni. KopeiTna moilibiHHaH OyHbIMAap
)kacamanel. KaHbIKKaH moWbIHHAH OomaTt anwsiHaael (17-,
18-cypertep).

(.

Hlotiein — memipoin Komipmezimen my32eH lqopblmnacw,\
Kypamvinoa 2-4,5 % kemipmeci 0onaovi. Conoaii-ax, wOUbIH
Kypamvinoa 1,5 %-2a oeuiin Mn, 4,5 %-2a Oeitin Si xcone a3
monuwepoe S xncone P 60naowl.

o Jlecupnenzen woutein Kypamwvinoa Cr, Ni, Si ocone Mn-nep
o0onaovt. bonam wioiiviHHAH A1LIHAObL.

 Iloiiein Oomna newimepinde anvinaowvi. Illukizam peminoe
memip pyoacwt: Fe,O,, Fe, O, scane xoxc.

* Iloiivin — Kapa memanaypusanovly OipiHuiL OHIMI.

* Kyuma woitbin Kyn mycmi 0071bin, 0HOA2bl KOMIpmeK zpaghum
mypinoe 6oaadvl. Qoan Kyowvipnap, Kenipaepze apHaa2aH mop-
aap, mawiuna 00aueKmepi, XUMUALbIK HCAOObIKMAp Hcacanaool.

* KanvikKan wonibln aK mycmi, aj OHOA2bl KOMIpme2i memip

\_ Kapouoi mypinoe 60.1a0vl. On 60nam éHIIpyde naioailansvliaobl. )

B/1b 3n1eMeHTTEepi: MeTannyprus, IOWBIH, JOMHA Melll, JTOMHa
rasbl, JIAK, KOKC, KyiiMa MIOWBIH, KAHBIKKAH HIOWBIH.

17- cyper. Iloiivin 18-cyper. Mapmen newi (Kumacwt).
wapoax
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Cypakrap MeH TancbipMaJjap

1. | loiiein amymaa Hesiep NIMKi3aT GOJBIN caHATAIbI?

2. | [lokiblH eHAipiciHaeri JOMHA MENIiHAe KY3ere acaTblH XUMHUSIIBIK
yaepicTepai XUMUSIIBIK pPeaklus TeHAeYyJIepl HEeT131Hae TYCIHIIP.

3.| HloiipinHaH jkacaarad Keibip OyibIMaapasl 0acka ap3aHbIpaK 3aMa-
HaJBIK IIUKi3aTTapAaH naiibiHnayra 6osna ma? OnapablH KaHaau
apTHIKIIBLIBIKTAPHI O6ap?

5 37_) bouaar enaipy

XaJpIK MIapyambUIbIFbIHAA €H KON KOJIIaHbUIAThIH O0JIaT, HEeT131HEH,
MWONBIHABI KaiiTa eHAEYy apKbUIbl anblHaAbl. bomar amy yaepiciHiH
HEri3ri MOH1 — HIOWBIHHBIH KYpaMbIHAAFbl KOMIPTEriHi a3alTy koHe
KYKipT, pocdop, KpemMHHI, MapraHen CHSIKTbBUIApPAbl MYMKIHIIT1
OapblHIIA MLIBIFApBINI TacTay OOJBII
TaOBLIAB].

Byn ymin aya oTTericiHiH Keme-
riMeH TeMipaiH Oenrini Oip Oesiri To-
TBHIKTBIpBLIBIT, Temip (II) okxcumine
alfHaJIABIPBIIAABl )KOHE TY31JITeH TeMip
(I1) oxcual KeMeriMeH MONWBIHHBIH
KYpaMbIHAAFbl KOCBIMIIAJAap TOTBIK-
TeIpbUIaAbI (19-cyper):

19-cypem. Ommezini
2Fe + O, — 2FeO + Q, KoHeepmop.

5FeO + 2P — 5Fe + PO, + Q,
2FeO + Si — 2Fe + SiO, + Q,

FeO + Mn — Fe + MnO + Q,

FeO+C — Fe+ COT+ Q.
Kewmipreri CO xone CO, razgapel TYpiHA€ CHIPTKA LIBIFAPbII XKiOe-
pineni.
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Kpemuuii, mapranen >xoHe 6acka MeTaaaapAblH TOTHIKTAPHI ILIAK
KypambIHa ©Te/Il.

Kykipt — moiisiHHBIH KypamMbiHAa FeS kepiHicieHae Ke3aecel )KoHe
o1 CAO-ubiH kemeriMeH CaS TypiHe eteni. An gpochop MONBIHHBIH
KypaMbIHIarbl pocopabiH TOThIFybIHAH Ty3laren P O, -Tin i30ecnen
acepiecyl HoTmkecinae naima 6onran Ca,(PO,), ninnHiHgE MIAKTHIH
KypaMblHa ©TEeJ.

FeS + CaO = CaS + FeO,
3Ca0 + PO, = Ca, (PO,),.

Kanbikkad mobIHHAH 0O0JaT ajly OTTeT1 KOHBEPTOPHI, MAPTEH TIEIIi
HEMECe IEKTP MEMITEePJIe iCKEe achIPbLIAIbI.

bekaban MeTamnyprus 3aybIThIHIa MAPTEH 9/1iC1 Mak/1ajJaHbIIa/IbI.

BboaarTeiH KacuerTepi. XUMHUANBIK KypaMblHa Kapail Oomat
KOMIPTEriji )XKoHE JerupjeHreH Oomarrapra Oeminexi. JlerupiaeHren
Oosarrtap maiipiHAaraHga OOJAaTTHIH KACHMETTEPiH KYIITI ©3TepPTETiH
KacueTi Oap JEeTHPJEHTIH KOCBhIMIIAjap: XpPOM, HUKEIb, THUTaH,
MOJINOICH, BaHAINM, BOJIb(pam jkoHE Oacka 3aTTap KOChLIAbI.

Bapneik Gonarrapna xanmneiiiama OEpIKTIK KOHE MIACTHUKAJIBIK
KacueTrtep Oap. Omap TamTanaabl, KaWblIaabl, MITaMITalalbl, ChIM
TeMIp CHUSKTBHI co3yFa Oosiambl. bomarrtap TeXHUKajga KOJJIaHBIIY
cajlajapblHa Kapai KOHCTPYKIIUSJIBIK, KYpaJI-)KaOJIBIKTHIK KOHE Oacka
TypJiepre 6eiHe.

(e Bonam — Kypamoinoa 2 %-2a Oeitin xomipmezi oOap memipdihg\
Kopbimnacul.

*  Komipmezini 6onam — kKypamvinoa 2 %-za oeuin C, 0,1-1 %-2a
oeiiin Mn, 0,4 %-2a oeitin Si, S scane P 6ap 6onam.

» Jlecupnenzen 6onram — d6onamka epexuie Kacuem (MexXaHUKAblK
oepikmik,  Koppo3usza  me3imMoOiniK, ieKmp, MAZHUMMIK
Kacuemmep) oepy ywin Cr, Ni, Mo, Al srcone 6acka Kkopvimnanap
Kocbin 0aiiblHOa1aobl.

* Mapmen newmepinoe, ommezi KOHEEHmMOpPIaApPbIHOA Oo1am
anvinaovl. Mapmen newimepiniy wuKizamoel — WOUbIH MEH
Oon1am >coHe WolblH 3ammapobly, KaJa0blKmapul.

. bonrammuer Kakmay, Kpl30v6ipy, uemenmmey, azommay, 6(1]18(1]1“)9
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HCONOApBIMEH  Kacuemmepin o032epmyoi ome epmeoeH-akx
Hcep2inikmi KonoHepuiinep, memipuiinep, RolliaK Hcacayuivbliap
JHcaKcol Oinzen.

*  Koncmpykuyuanvlk 6onammap scozapsl 0apesrceodeci 6epikmik nem
RAACMUKANBLIK KACUemKe ue, 01apovl KblCbIMMEH OHOeY, Kecy,
OaHneKepney onuia Kuvlh emec. Onapovl mawiuna 6Ooauwiekmepi,
KOHCMPYKUUANAP MEH 2umapammap Kypyoa naiioajianaowl.

*  Acnan-xcadbovikmapza icmeminemin 001am xHco2apwvl 0apericede
Oepikmikke JcoHe KammollblKKa ue, OyaiHyze uwblOamMobl.
Onapowviyy sceke MONMAPLIH HCHLAIOAM KecemiH oOonammap
Kypaiiovl. Onap yikeH xHcoli0amovlKnen Kecy yoepicinoe oe (600—
700 °C) kecy Kacuemin cakman Kaaiaobl.

» JKexe Kacuemi: oOonammap (mom oOacnaimeln, Hco2apvl

memnepamypaza meo3imoi, MaZHUMMIK Kacuem) oico2apul

memnepamypaoa, ammocgepaoa, KblKblA0ap epimiHdicinoe

JHCOHEe OacKa Koppo3UAIblIK OpmManapoa Koppo3usaza meo3imoi

0onaowvl, onapoan 2a3 Kyovlpiapvli, peakmuemik osuzameboep,

3bIMbIPAH KOHOBIP2bLI1apPbl, Mazuum KOHOBIP2bLI1apbl
0aibiHOa1a0bl.

N J

HloiibiH koHe 00JIaT OHAIpPyde KOpPUIAFaH OPTaHbI KOP¥ay.
[loipIH airy >kKoHE OHBI OHJCYACH OTKI3iI, OoylaT ajmy Kypaeni yaepic,
0J1 ’)KOHE KOpIlIaFaH OpPTaHBIH IIaH, KYPbIM, YyJbl razaap, HOUIakKTap,
Jall cylapMeH JacTaHyblHa aibin Kenexi. COHOBIKTaH pynajapiaaH
TeMip XKoHE OOJIaTTHI Tikejel aimy oaicTepiH Taly >KOJBIHAA 3epTTEy
Kyprizinyne. byn yaepicteplie TOTBIKCBHI3AAHIBIPFBINI pPETIHIE
KOKC MaijaiaHblIMaiIbl, OHBIH OpHBIHA CyTeri MeH Tabufru ras
KOJIJTaHBLIA/IbI.

Pynanapnan anplHAaTBIH KeyeK TeMip eTe Tas3a, (KeMipTeri Tarbl
O6acka Kocmajap O0oimMaiiabl), MapTeH >XKOHE JJIEKTp Ieurepae OoJar
JKOHE YHTAaK Topi3zdi Ooiar aiyda KoJAaHbLIy/IA.

Temip pynanapblHaH KOKCCBHI3 TEMIp aly 9J1Ci Kapa METaJLUIyprusijia
KaHa KaJIABIKChI3 TEXHOJOTHsIAPABl KOJJaHyFa MbIcaja Oojia ajajbl.
MyHnpga aWTapiblKTall Aopekele CYIAbIH bIchipan Oo0Jybl, JIail cy
MeJIIIepi MEH KaTThl KAJABIKTAp KoHE aTMocdepara HIbIFapblIaThIH ra3
MOJIIIEPI JIe KeMene/i.
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B/JIb siemenTTepi: Oonar, MapTeH Melli, KOHCTPYKUHUSIIBIK Oonar,
acnar-xabapIKTapFa apHajFaH 0oJaT, epeKile KacueTTi Oonart.

Cypakrap MeH TancbipMaJjap

1.| ®urocTep ereH He *oHE OHBIH MiHIETI He?

2.| lo#bIiHHBIH TYpJepiH aiiT. KyHaemiKTi TypMBbIcTa KOJIJaHbITY bIHA
MBICAJI KENITipiHaap.

3.| Bonarran galiblHganrad KaHaai OyieiMaapasl Oineciguep?

Yari ecentep, MbICcAJIIap MeH KaTThIFYJIap

P> 1-ecen. XKorapsr okcuni E O, Gonran XMMHUATBIK I€MEHTTIiH CyTe-
rijgi KocwlabIichl KypambiHaa 8,8 % cyreri Oonansl. OChl 3JI€MEHTTI
AHBIKTaHJAP.

P> Illemyi. Xorapsl okcuai E,O, GonraH 37€MEHTTIH CyTerisi KOChI-
abickl EH, G0ybl KEPEKTITIH XMMHSIIBIK 3JIEMEHTTEPIIH NEPUOATHIK
KeCTeCIHEH anbIKTan anambi3. EH, kypamael rugpuariga M = ?
M(EH,) = A(E) + 3 Gomanpr.

EH, -reri cyrerinin o % = 8,8 % €KeHAIriH mali1aJaHblIl, TOMEH-
Jeriiel TeHaey jkKa3a aJaMbl3:

m' 100 % = 8,8 %. Teyairinen A = ?

8,8 A(E) +3)=3-100
8,8 - A(E) + 26,4 = 300
8,8 - A(E) =300 - 26,4
273,6
A(E) = 8,8 =30 Kayaow: A(E) = 31.
by — ¢ochop. P,O,, PH, — doctun.

P 2-ecen. barGaHMBIIBIKTA Op TYPJi 3USHKEC KOHIIKTEpPre KapcChl
KOJTAaHBUIATHIH “Bopaoc CYHBIKTHIFBIH JaWbIHJAYda MBIC KYITOPOCHI
naigananeinaasl. OHblH 12,5 TpaMblH KBI3ABIpFanga, maccacel 4,5
rpamMfra asaiiran 0oJica, MbIC KyNOPOCBIHBIH XUMHUSJIBIK (POPMYIIAChIH
aHBIKTAHAP.
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P> Illemyi. 1-omic. 1) MBIC KYMOPOCHIHBIH KypPaMBbI: CuSO, xoHe n-MoJb
cy. M/(CuSO,) = 160; M (H,0) = 18;
12,5 r MbIC KyHIOpPOCHI KbI3JbIpblIFaHJa Cy OyJIaHBIN KeTeaAl Jie, Kaj-
raH cycbl3 Ty3 — MbIc (II) cynbdarsr Oonansl.
12,5-45=8r
m(CuSO,) =8 ; m(H,0) =45
8 r CuSO, Ty3bl 4,5 T CyMEH KOCBHUIFaH,
160 r CuSO, Ty36l X T CYMEH KOCBHUIFaH,

160- 4,5
X=——"""—=90r;
60
2) 90 r cy Heuie MoJb O0J1aAbI?

90 /Kayaower: CuSO,-5H, 0.
= 5 MOJIb.

m —_—
M 18
2-axic. Meic kynopocer: CuSO,-nH,0O.
160 + nl18

8 r CuSO, Ty3el 4,5 T cyMEeH KOChUIFaH Ky#ae Oouica,
160 r CuSO, Ty3bl 18nr cymeH KoceblIraH Kyiue GoJca,

n=

8 4,5
= ; 18n - 8 = 160-4,5,
160 18n 144n =720 n=5 JKayaéw: CuSO,SH,O.
P> 3-ecen. Exi BaneHTTI MeTann okcHAiHIH 2 r-bIH epiTy ymrin 18,25 r
20%-1pIK XJIOPHUT KBIMIKBUIBIHBIH €PITiHAICI K yMcanabl. by kKaiice
AJIEMEHTTIH OKCHUIIL enxi?
P> [llemyi. 1) XKyMmcanran XJI0pHa KBIIIKBUIBIHBIH epitingicineri HCI-
aeiH m = ? m(HCIl) = 18,25 - 0,2 = 3,65 1;

2) MeO -HBI aHBIKTAY.

2r 3,65
MeO + 2HCl = MeCl, + H, T,
A+16 73
2r 3,65
= ; 3,65 + (A +16) =72-2;
A+16 73
3,65A + 58,4 = 146; 3,65A = 146 - 58,4,
3,65A = 87,6
87,6
A= 365 = 24. Kayabvi: Maranii — Mg.
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P> 4-ecen. Benriciz Mertann okcuai cyab(aT KBIIKBUIBIHAA ePiTini.
ByubiH HoTuxkecinge 3,92 r merann cyiabdarsl xkxoHe 0,54 1 cy
Ty3inai.MeTtann okcuaiHiH (GOpMYyIacklH aHBIKTaHIAP.

P> Illemyi.

3,92 0,54
Me, O + nH,SO,= Me,(SO,) + nH,O.
2A+16n 98n 2A +96n 18n

3,92 0,54

2A+96n 18n

Tenngeyne Oenriciz 3at exey OoOJFaHABIKTaH,
TeHAIKTI memyre 6onmaiasl. bipak “n” — MeTaJablH BaJEHTTIT1
Oosica, a;m BaJICHTTIKTI | Jenm ajicak, OHJa TCHJCY/i IIeNIe ajlaMbI3.
0,54(2A + 96) = 3,92 18,
1,08A + 51,84 = 70,56,
1,08A = 70,56 - 51,84,
70,56-51,84 18,72
1,08 1,08

Hemek, n = 1 6onranna, A = 17,3 6onaxsl. Connma Oip BajdeHTTI A =
17,3 GoJlaThlH METAaJLI KOK.
n =2 ooarauga, A = 17,3 - 2 = 34,6 bonaasl.
Exi BamentTi A = 34,6 0OoJslaTBIH MeTajlJl Ja KOK.
n = 3 6onranga, A = 17,3 - 3 = 51,9 Gonanwl. CoHsla yuI BajaeHTTI
A = 51,9 GonraH MeTaJIl MEPHOATHIK KecTene 24-peTTiKk CaHMEH
OpHAJIACKAH JJEMEHT — XPOM OOJIBII MIBIFAIbI.
Kayaovi: Cr,O, — Xpom (I1I) oxcui.
P> S5-ecen. Bepuas MuHepalibl TabUFaTTa KYpaMbIHIAaFbl KOCBHIM-
majgapAblH BIKIAJBIMEH TYPJl TYCTI achli TacTtap KepiHICiHIE Ke3-
Jleceni )KOHE OJ1 3eprepiIik 3aTTap eHJIpiciHae maijaananpliansl. be-
puin muHepansl Kypambinaa 10,1 % amomunuii, 5 % Oepunnui,
31,3 % xpemHHil xoHe oTTeri Oonaabl. bepunn MuHepaabIHBIH
(dhopMyIacklH aHBIKTaHIAP.
P> lllemyi. 1) Bepuian MUHEPaIbIHBIH CANAIBIK KYPAMbI: AlXBeySiZOt;

=17,3.

2) Bepunn MuHEpanbIHBIH MOJIIIEPIIIK KYpPaMbl:
Al =10,1 %, Be =5 %, Si =31,3 %, O =?
O =100 - (10,1 + 5 + 31,3) = 53,6 %;
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3) bepunn MuHepasbl KypaMbIHIaFbl aTOMJIap KaTbIHACBIH Taly.

10,1 5 31,3 53,6
x:y:z:t= : : : ;

27 9 28 16
x:y:z:t=0,374:0,555:1,117: 3,31.
Kypaeni 3aTtap KypaMbIHIarbel aToMaap OyTiH caHAap KaTbIHACbIHIA
O6onanpl. COHABIKTAH aJIBIHFAH HOTHXKeJepai OyTiH caHaapra ai-
HaJIJBIPBII aJIaMBbI3.
On ymin eH kimi cad — 0,374-11 6ip nen ajmaMmbi3 Ja, KajJfaH CaH-
napast 0,374-ke Oemnemis.
x:y:rz:t=1:15:3:9=2:3:6:18.
Hemek, Al Be,Si O, nemece Al,0,:3BeO-6Si0, — Oepunn munHepa-

JBIHBIH (OPMYJIACHI.
Kayaowv: Al O, -3BeO6Si0,.
P> 6-ecen. 10,8 r amOMUHMIAIEH aTIOMMHUN TOTHIFBIH ajly YIIiH KaKeT
OoJFaH OTTETiHIH MaccacbhblH, K.)K.-J1a OJIIEHTEH KOJIEMIH JXKOHE
3aTTHIK MOJIIIEPIH ecenTeHIep.

> Ilemyi. 1) aTfOMUHUNAIH OTTEriMEH XUMHSIBIK PEaKIUICHIHBIH
TEHJEY1H XKa3y.

10,8 © X

2A1 + 30, = 2A1,0,.

54 3 moub

2) )KyYMcaJFaH OTTETiHiH 3aTTBIK MeOJIIepi:
10,8 X 10,83

—=—; X= ————=0,6 mob;
54 3 54

3) 'KyMcaJlFaH OTTETiHIH Maccachl:
m(O,) =M -n=32-0,6=192r;
4) >xyMcajFaH OTTET1HIH K.K.-7la ©JIIICHIeH KoJIeMiH Taly.
V(O,) =22,4-0,6 = 13,44 .
Kayaow: 19,2 1; 13,44 1; 0,6 Monb.

P 7-ecen. Hatpuii kapOoHAT MeH HAaTpUH TUApokapOoHATTHIH 60 T
KOCTIachl KaTThl KBI3IBIPBIJIFaHAa, OaH 2,7 T Ccy OOJIIHIN MIBIKTHI.
Ochl KOCHaHBIH KYpaMbIHAaFbl HATPpUW KapOOHAT IMEH HATPUU
THAPOKApOOHATTHIH MaCCAJIBIK YJISCTEPIH aHBIKTaHaAP.
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P> lllemyi. 1) EcenTiy mapTeinga Gepiaren Ty3mapabl KbI3AbIPFaH
Ke3Jle JKy3ere acaThlH XUMMUSIJIBIK YJEpiCTepIiH peaKIUsIIbIK TEH-
JIeYJIEPiH JKa3bIl aJlaMbI3:

Na,CO, — Na,CO,,

2NaHCO, — Na,CO, + CO, T+ H,0;

2,7 r ¢y tek NaHCO,-TiH biabIpaybl €CEOIHEH FaHa TY31ITEH;
2) 2,7 r cy xanma menmepaeri NaHCO, -Ten maiina 6onaabi?

X 2,7
2NaHCO3 - Na2C03 + COZT + H20,
168 18
X 2,7 168-2,7
= ; X=——m =252
168 18 18

3) xocnanbiH (60 1) 25,2 rpambl NaHCO,. Au marpuii kKapOOHATTBIH
maccacel 60 — 25,2 = 34,8 rpamm.

5

60

® (Na,CO,)= —0,58;

b

60
Kayaowi: Na,CO, = 0,58, NaHCO, = 0,42 nemece
Na,CO, = 58 %, NaHCO, = 42 %.
P> 8-ecen. 40 rpamm 20 % -auik Meic (II) cynbdar Ty3bIHBIH epiTiHmici
MEH TEeMip TOJBIK peakKIusFa KipiCKeH/Ie HeIlle TpaMM MBIC Ty3iiei?
P> Ilemyi. 1) Msic (I) cynbdaTsl TY3bIHBIH epiTiHmiciHmeri Meic

® (NaHCO,)= = 0,42.

cynb(aTBIHBIH MaccachliH Taly. m(CuSO,) =40 - 0,2 = 8 rpamwm;
2) XuMUSAIBIK peakuus HOTUXeciHae Ty3inren Cu -AiH Maccacsl
KaHma?
8 X
CuSO, + Fe = FeSO, + Cul;
160 64
8 X 864
—=—; X=——""=32r
160 64 160 Kayaowr: 3,2 T Cu.

P> 9-ccen. 2,8 r asormen peakumsara Kipicim, 14,8 rpamMm HUTpH
TY3E€TiH METAJAbIH XUMHUSIIBIK 2JIEMEHTTEp MEPUOATHIK KECTECiHIeri
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OPHBIH XKOHE aTOM KYPBUIBICHIH aHBIKTaHIap. MeTalabl €Ki BaJICHTTI
JIeTl caHaHaap.

P> [llemyi. 1) 14,8 rpaMM HUTPUATEri a30TTHIH Maccackl 2,8 IpaMM.
m(Me) = 14,8 -2,8=12 1.
1-oxic. MeTtanaplH a30TIEH PEAKIUSACBIHBIH TEHJICYl HEri3iHJIe OHBIH
aTOMJIBIK MAaCCaChIH €CEITeYy.

12 14,8
3Me + N2 = Me3N2.
3A 3A+28
12 148
3A 3A+28

12(3A+28)=14,8 - 3A.
36A+336=44,4A.

—8,4A = -336.
A = 40. byn meraiur — KaabIyi.

2-oxic. DKBUBAJCHTTEP 3aHbIHA CYWEHII )KYMBIC iCTEY.
m(N) = 2,8; n(Me) = 12

14 EN)  _m(N)
e =9 opMmynanaH
E(N) 3 4,67. E(Me) EMe) m(Me) bopmy.
E(N) m(Me 4,67-12
E(Me) = )y mMe) = 20;
m(N) 2.8
A(Me)=E-v= 20-2=40.
byn merann — xanpiuii. Kayabwr: xanbunii.
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BUVIIMJIEPAI KOPBITY

§ 38.

) Xumus eHAipiciHiH Oosamarbl

3aMaHalIbIK OHEPKOCINTE OPTYPJl €peKIIeTiK KXOHE camara ue:
JKOFapbl OEpiKTIK, TEPMOTYPAKTHI, TEPMOIIACTUKAJIBIK, arPECCUBTIK,
XUMUSJIBIK OpTara Te3iMAl MaTepHaljgap Kol MeJjmepae KaxeT
O6omanpl. TaOury xoHE OHBI KalTa ©HACT aJbIHATBIH MaTepuaagap Oy
TajanTapra TOJBIK JKayal OepMmeil koHe KaKETTLIIKTI oTel aaMaiibl.
Bbynan Teic agam3ar KakKblH OoJlalakTa MIMKi3aT, d9HEPTHs, Cy, a3bIK-
TYJIK OHIMACPIHIH TaOWFU Ke3Jepil a3zalbil KeTy mpoOJieMachIMEH
Oetre-0eT Typ.

ByHnnaii skarnaiia XajiblK MIapyambUIBIFBIHBIH OapiIbIK caiajapbiHIa
XUMUSI, XUMUSUTBIK OHIMIEP, XUMUSIJIBIK 9ICTEPAIH POl apThIN KeJeIl.

XUMHUS KOHE XHUMHUSI OHEpPKOCIOIHIH ajlblHIa TYpFaH HETi3ri
Mocee — KopIlaraH OpTaHbl KOPFayeKEHIH €CKEpill, MPOTPECCUBTIK
TEXHOJIOTUSJIap/ibl JKacay; Oenrijai Kkacuerrepl 6ap »aHa 3aTTap MEH
MaTepuangap ’kacay; TaOWFH, OHEPKOCIN, ayblJl MapyalIblIbIFbI
OHIMJEpiH, EKIHIIJ1KTI MIWKi3aTTapAbl, KEUIeHJl KalTa eHIey;
KaJJAbIKTapJaH TaiaaJ bl KOMIIOHCHTTEPIH TOJIBIK aXbIPATHIN aly;
SHEPTrUusl MEH IIWKI3aTThl YHEMJICY MaKcaThIHIa KaJIABIKTApaAbl KoJIere
Kaparyabl YUBIMIACTHIPY; KAJJABIKCHI3 TEXHOJOTHUSIIAPABLI Oifan Taldy
CHSIKTBhUIAPJIaH KYpajFaH.

XuMusi ©HEPKICiO1 FHIIBIMU-TEXHUKAJIBIK JaMYIbIH >KETICTIKTEpiHE
Herizaenin, Oenrini kKacueTrTtepi Oap, XkaHa, TaburaTTa XKOK
MaTepHuaiaap: rnmoaumep (IracTMaccaiap, CHHTECTUKAIBIK TaJIIbIKTap,
CUHTETHUKAJIBIK Kay4dyKTap), KepaMHKa, KOMIIO3HTTEp, JaK-00sy
OHIMJICPi, CHHTETHKAJIBIK KYFBIII 3aTTap Tarbl OacKaap eHIipyae.

[Tonumepnepain keiOip Typyiepi Oaraibl, *KOFapbl camajbl, TOT
OacmaiiTeiH OosarTapMeH Oocekere Tycyae. MyHail moiauMepsiepaiH
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1 ToHHacel 6 TOHHA MeTaJAbIH OPHBIH Oaca amaznpl. [lomumeprep
MalirHa )acayja, aToM eHepkociOiHAe, paJHMOTEeXHUKaga, MHUKPO-
AIIEKTPOTEXHUKAA, ayblJI IIapyallbUIBIFBIHIA, MEIUIINHAA, TYPMBICTA
JKOHE OChI CHUSIKTBI Oacka caliajapja KeH KOJJIaHbLIyIa.

KepamMmukanpl MeTanmgap MEH IUlacTMaccalaplaH KeWiH yHIiHIIi
OpBIHJA TYpPFaH OHEPKOCINTIK MaTepuasn aemn araiabl. KepaMukaHbI
MalmrHa jKacayia, KOHCTPYKIHUSIJIBIK MaTepuaimap nadblHIayAa,
AJICKTPOHUKA JKOHE DJIEKTPOTECXHUKA OHEPKICIOIHIEC MaiaanaHyablH Aa
peJIl apThII KeJel.

Kommosurrep HerizgeH (mMaTpuiia) >XKOHE TOJBIKTBIPFBIMITAH
KypaJiFaH, 3aMaHajibIK MaTepuaJiapJiblH apachbiHjga ©31He TOH OPHBI
O6ap. Oumapra Heri3 peTiHAE MeTanaap, KylWmamap, moauMmepiep,
KepaMHuKa KOJJAaHbLIaJAbl. TONBIKTBIPFBIINITAD PETIHIAC METAI JKOHE
KOMIPTET1 TaJIIBIKTaphl, KHKBIMIApbl, YHTAKTAPHl Maii1alaHbIIabI.
JKorappsl 3KOHOMHKANBIK THIMALIIrT 0ap KOMIO3UT MaTepuaigap
QJICTTEr1 MaTepuaiapjiad 0ec ece MBIKTHI, aBHAILUsIa KOHE FAPBIIITHIK
TEXHOJIOTHsIapAa KOJIAaHbIIa Ibl.

FanmammapbIMbI3AbIH TYPFBIHIAPBIH a3bIK-TYJIIK ©HIMJIEPIMEH, KUIM-
KEIIEKIeH KaMTaMachl3 €Ty MpobiieMachl XbIJI CAbIH apThII OTHIPAJIbI.
OliTKeH]l XaJBIKTHIH CaHBI Aa OCII Kejleal, COHABIKTaH KaXETTIIIK
Te aprtaabl. JKoFapel camajbl TYTBIHY OHIMICPIH MIBIFapy aybll
mapyamblJIbIFBIH HHTCHIHUPUKANMUSIITAHABIPYCHI3 O0O0IMalIbl. AyBLI
mapyamblIbIFbIH UHTCHIUPUKALUATAHABIPYABIH O1p >KOJBI — OFaH
XAMHS KETICTIKTEPIH €HT13Y.

Aybl1 MapyamblIBIFBIH XUMUSJIAHABIPY: MHHEpPAJJIbl THIHAWT-
KBIIITAPIbl TMalmaliady, ©CIMIIK J>XOHE TONBIPAKTHI XHMUSIIBIK
KOpFay KypajaJapblH KOJJIaHy, TONBIpAK CTPYKTYpPaChlH XaKcapTy
MEJIHOPAIUCHI, KbIIbDKaWIapFa apHajIFfaH CHHTETHKAJIBIK MaTepua-
Tapabl Maigaiany, XUMUSJIBIK ITperaparTapabl Majl a3blFbIHA KOCHIM-
1a )KOHEe KOHCEPBAaHT PETiHJE MaiijaliaHy, aybl )KOHE OpMaH IIapya-
MIBIIBIFBl KAJIJABIKTAPBIH XUMHSJBIK KOJIMEH KailTa eHjaey, cy Oac-
CEHHJICPIH XUMUSIIBIK QJICIICH Ta3apTy, araml (KYpPbIIBIMIapblH, KOHC-
TPYKIUSIAPBIH) KYPBUIBICTAPBIH aHTHUCENTUKAJIBIK KOpPFay, TOMBIPaK,
YKeM OHIMJICPIH XUMHUSUIBIK aHAJIM3 JKacay CUSKTbLIAPIAbI KaMTH/IbI.

XuMusi ©HEPKICIOIHIH aJAbIHAAa TYPFaH MaHbBI3Abl MIHICTTEPI1H
O0ipi — TEeXHUKaJBIK MaKcaTTapfa KOJJIAHBUIBINI >XAaTKaH TaOWFuU
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MaTepHualiiap MEH a3bIK-TYJIK ©HIMJICPIHIH OPHBIH 0acaThlH XUMHUSIIBIK
eHIMJIep LIbIFapy, KHWIM-Kellek, MelOesb, Yl 3aTTapblH AaliblHaaynaa
XUMUSJIBIK OHIMAEpAl TMaimanaHy KEH JXOJFa KOWblIraH. TaOuru
JKOHE JKacaHJbl OBIJIFAPBIHBIH OPHBIH OacaThlH XUMHSJIBIK TaJIIbIK,
KOMITO3UIIMSIBIK MaTepuaimap, Oosyinap, TOKbIMa ©HEPKOCiOiHIE
KOMEKII OHJCY KYpaljaaphl, IacrMaccanap, Jak-00sy eHIMIEpiH ap
KYHI IaiiganaHaMbI3.

XUMUSHBIH MEIUIIMHAAAFbl OPHBI TEK XaHa JdpiJepai CHHTE3-
JeyMeH FaHa MIeKapaJiaHbIl KailMaiabl. MeIuIuHaJbIK Kypas-
caiMaHJap XWUMHS OHEPKOCIOIHIH XKOpAEMIMEH IaWbIHIalabl.
XUMHUATBIK 9JICTEP ajaM aF3achlHJa XYPETIH yJepicTepal ’kacylia
J)KOHE MOJIeKyJia JIeHTEeHiHIe 3epTTeyre MYMKIHAIK Oepeni. byn
yaepictepai XoHe oJgapabl Oackapy oaicTepiH YHpeHy ajgam
aypyJlapblHBIH Ce0€O01H XOHE OJapAblH allAbIH ajly, eMJIey 9ICTEepiH
»Kacayra MYMKIHIIK Oepesi.

KaranuTukaliblKk XUMHUSHBIH JKaHa cajiachl — (ESpPMEHTATHBTIK
KaTaJW3JbIH JaMybl HOTHIXKECIH/IEC XHUMUSJIBIK >KOHE HWHXKCHEPIIK
SH3UMOJOTrUs naiiaa 6onnasl. byn cana skaHa, >korapbl O€JICEHAUIIK MEH
IIEJICKTUBTIKKE He (PEPMEHTTEP — aKybl3 TaOWFaTTa KaTaau3aTopJiapibl
Ken MeJImepae OHAIpy MYMKIHIAIriH Oepeni. byn dbepmenTrep nopi
peTinae ne, 6acka aopijep airyaa aa KoJIJaHbLIyaa.

KyHamenmikTi TyYypMbICTa TYPMBICTBIK XUMHUS TpemaparTapbl —
CHHTETHKAJIBIK JKYFBIII 3aTTap, TAa3apTKBIII, KEJIIMJICTINI TIpernaparrap
KeH KOJIJaHbLIy/IA.

Taburu pecypcTap/AblH a3zalifaHbl aJaM3aTThIH ajJiblHA OHJIPICTIH
WHAYCTPHUAJIBIK OJICIH TEXHOJOTHUSJIBIK OICTEPMEH ajaMacThIPy
npoOjeMachlH KOJJCHEH TapTyFa ceOem OOJBIN OTBIP. XUMUSHBIH
TEXHOJOTUs peJdiHIH apTyblHJa YJIKeH YyJeci Oap. OHIipicTi
TEXHOJOTHUAJNBIK TYPFBIJaH KaWTa KYpy MMHKI3aTThl KEIISHII
TYpAE OHJACY, XKOFapbl ©HIMII, YHEMJl, >XaHa YpHakK IeJIEKTUBTIK
TEXHOJIOTHSIIAPAbI Mai alaHydbl KAaMTHU/IbI.

XuMus FBUIBIMBI KOHE€ OHEPKOCIOIHIH aJIblHJa KaHapTyIblH
JaXhl )KOK TaOWUFU pecypcTap: TYCTI KOHE Kapa METajll pyaaiapsl,
MYHaM, ra3, KeMip, Tay-XUMUSJIBIK ITUKI3aTTapabl MAaKCUMAaJIJIbl TOJIBIK
napanany MiHaeTti typ. Meicansl, 40 %-ra geitin cyrteri cyiabduai
Oap TaOufu raszjgaH TEK MpollaH MeH OyTaH FaHa eMecC, XOFaphl
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camaybl SJIEMEHTTEP: KYKIPT, TeIUi KOHE ATaH ally JKOJFa KOWBLIFaH.
TaOwuru razmel Oyiail KaiiTa eHJIEY YKOHOMHUKAIBIK KOHE IKOJIOTHUSIIBIK
TYPFBIIaH Takganbl, aTMocdepansl cyTeri cyabOUATIH KXaHybIHAH
maiga O0oJaThlH yJBl KYKIPT KBIIIKBUIIAPBIMEH JIACTAHYABIH ajlJIbIH
aJnajbl.

XUMHSL TEXHOJIOTHSCHI )KOHE aTOM JHEPreTUKACchl MHTETPaIrsiChl
— DKOHOMUKAJBIK >KOHE JKOJIOTHUSIIBIK TYPFbIIaH OOJamiarbl KapKblH
nporpecc. bomamakrarsl XUMHUsS KOMOWHATTApbhIH MaTepHaaapabl
MoauduKanusaaay >KOHE paAuallUsJIBIK-XUMUSIBIK YAepicTepai
COyJIeJICHY, JJICKTPOIHEPTHusl KOHE XKBIJIYMEH KaMTaMachl3 €TETiH
SIIPOJIBIK peakTopyiapbl 0ap KYHiHIE KO3 alabIMbI3Fa KEeJITIpeMis.

KopsiTa aliTkanma, 3aMaHanblK FBUIBIMU-TEXHUKAHBIH JaMybIHa
XAMHUS FHUTBIMBIHBIH )KOHE OHEPKOCIOIHIH MaHBI3bI 30D.

XuMUS FBIIBIMBI 3aMaHallbBIK TEXHONOTHUS, (pU3HKa KOHE
OMOJOTUSHBIH JIaMyBbIHIIA, aJl XUMHUS OHEPKICiOl arpoeHEpPKICIN
KOHE JKaHapMal-dHEeprusi KemIeHJAEpiH KaMTamachl3 €Ty, MalluHa
)Kacay JKOHE MEeTaJUIyprusl, KOJIK KOHE KYPBUIbIC, KYHAEIIKTI TYThIHY
TayapjapblH OHAIpyre OallIaHBICTBl XaJbIK IIapyallblIbIFbIHBIH
npobOiemManapblH MIEHIyAe MaHBI3Abl POJ OWHAWIABI. XUMHUS OYKII
XaJlbIK [IapyalIbUIBIFBIHBIH FRUIBIMU-TEXHUKAJIBIK TaMyblHA YJIKEH dcep
KOPCETII OTHIP.

§ 39 ) Atmocdepa meH ruapochepaHbl KOpray

“AtamIapIbIH ICHCAYJIBIFBI CHIPTKBI OPTAaMEH ThIFBI3 OalIaHbICTHI .
06y Inu uon Cuna

Kopmaran opraHbl jacTaHylaH cakKTay, TaOUFaTThl KOpFay,
aTMocdepa MEH CyIbl, TONBIPAK KYpaMbIH Ta3a cakTray TeK 013 yuIiH
FaHa emec, OYKUI ajlam3aT YIIiH Herisri npobiema 00Jbll OTHIP.

Kewmip maxranapeigga mad menmepi 500 mr/m*-gen 3000 mr/m?>-
Ka Jeiin xereni. [IlaxTaHbIH ayachlH Ta3a yCcTay VIIIH KOJJIaHBLUIATHIH
x)eaeTkimrep armocdepara toyiairine 1500000 m® ocwhiHmal miaH-
TO3aHJIbl mIbIFapaasl. HoTmxkene eHiM (KeMip YHTaFbl) bICHIpan OOJamsbl,
atMocdepa, ssFHU 013 THIHBIC aJIaThIH (3KYTAThIH) aya JlacTaHabl.

Pyna xenaepinge Tay *KBIHBICTAPBIH Ka3y JKOHE JKbIHBICTAPIAFbl pyjaa
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MeJIIepiH OaWbITy yaepicTepinae armocdepara oTe KON IMIaH-TO3aH
Tapanasl.

OHepKkocinTiH Oyl CHAKTH TapMaKTapblHaH aTMoc(depara Tapam
JKaTKaH MIaH-TO3aH (a’po3oyaap) agaMaapiblH JICHCAYJBbIFbIHA dCep
eTelll, eCIMIIKTepIiH ocyiH KublHAaTaapl. [1IukizarTap MeH OHIMICPIiH
BICBIpaIl OOJTybIHA COKTHIPA/IBI.

@— Ammocghepanvl nacmanyoan cakmay icone wiuKizam oHiMOepin
wamy Kyiinoe wvicvlpan 00ay0aH cakmay yulih ceHoep He
icmeiimin edinoep?

AtMocdepara KeTepuIin )KaTKaH MIaH-TO3aHbl YCTall Kajly HemMece
MOJIIEPIH a3alTy YIIiH aacopOnusi HeMece BUIFajamay oJicTepi
KOJaHbIIaAbl. MpIcambl, pyla Kady jKoHe OalbITy yaepiciHae pyna
OHIIPUIETIH XepJie butrangay (cyapy), SFHH “bUIFaiaay 9JICIMEH Ka3zy’’
KOJITaHBLTy/Ia. Ayara KOTEpLTIll )KaTKaH MIaH-TO3aHAbl YCTall Kajdy YIIiH
Kazip AJEKTPOCY3Tijiep MEH aJICOPOCHTTED M€ KOJIaHBLIY/A.

C@/— “Ezep ayaoa wan-mo3amn Hcone mymin 6oamaca, adoam Moy
HCHLL OMIP CYPYI MYMKIH”.
90y Onu uon Cuna

Atmocdepa MbIHaJall KaFIanaapaa JacTaHabl.

1) Taburu mactany. 2) KocimopbelH canamapbelHaa, KOJIIK Kypaaaapbl
MEH KBUIBITY XYHElIepiH/e OTHIHHBIH JKaHYbIHAH IIBIFATHIH ra3, MIaH-
TO3aH, TYTiH. 3) OpTYpal KaJlabIKTapAbl epTey. MpIicalbl, Ka3ip oTe
KOIl MOJUMeEp 3aTrTap/bl (MOIUATUIICH IUICHKANap, 9pTYpJl miactMacca
OMBIHIIBIKTApP, YU 3aTTaphl, JeTajbaap) epTen xioepei.

HoTtmxene aya xkypamblHa Ta3 XOHE TYTIH TYPIHAET1 yJabl 3aTTap
Kocbutaibl. bynnait yner 3arrap: NO, NO,, CO, SO,, Cl,, H, S, HCI,
HCN, F,, HF Goxysl MyMKiH.

OHepKoCINTIH IIYFBUI AaMybl ece0iHeH XX FachIpAblH OipiHIII
YKapThIChIHAa aTMocdepara 3 MUJIIUapA TOHHA MIaH-TO3aH, TYTIH KOHE
KYJ1 OOJIeKTEepl MILIKKaH.

Conpnaii-ak O6mocdepa 1,5 MaH TOHHA MBIIBAK, 1,2 MJIH TOHHA
MBIPHIII T.0. 3aTTapMEH JIaCTaHFaH.
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Conrpl XbInaapsl Apan TeHI31HIH Cybl a3albllm, cyla epireH
TY3J4apAblH KaHBIKIACBIHBIH apTyblHa, TY3JdapJblH MIOTiHJII Tay
KBIHBICTApPBI PETiIHJE MIOTyiHe, KypFaml KajfaH TEHi3 jKarajayblHJarbl
TY31apAblH aTMocdepara MaH-TO3aH OOJIBII KOTEpiaylHE aJIblll KEJAl.
byn Oumocdepamarbsl SKONOTUAIBIK KaThIHACTapAblH OY3bIIybIHA
COKTBIpY/Ia.

Cy — Ttaburarta eH ken TaparaH 3ar. JKep mapbiHbIH 2/3 Geirin
cy ansin katblp. TaOurarra OONBIN >XaTKaH OapibIK YyJepicTepre
cyablH KaTbIChl Oap. ['mnpocdepanarsr cy, Oymanrad cy, Oy KyHiHAETI
aTMocdepana Ke3JqeceTiH Cy oTe KoIll MejiepAl, Oipak imyre kapam/ibl
aybI3 cy TaOurarTarbl 0ap cyablH HeOopi 1 %-Fa KyBIFBIH KypaiJbl.
FaneiMmpapaeiH ecenrteyiHme Oonamakra ajaM3aT Cy TamIIbUIBIFbIHA
VIITBIpAybl MYMKIH.

CynbiH 9p TaMIIBICHIH YHeM/elik! OHbI Ta3a KYHiHIe caKTalbIK!

OHepKkocin KOCIMOPBIHAAPBIHBIH JKOHE YW >XYMBICTapbIHBIH
HOTHXKECIHAe Tmaiiga OonraH akaba cymapabl cy OaccelHIEpiHe
aFbI3YAbIH HOTHIKECIHJIC aFbIH CyJiap JIaCTaHAIbI.

Axaba cymapasl cy OaccelHAepiHe TacTayAaH ajJblH CYIbl 3USHIbI
KOoChIMINIajlapAan Ta3aptansl. On yuiie cy cysiigeni. Cy3iiren cyra
conmgipinmered ok (CaO) KOCHII CIiATLIIK OpTa jacallaJbl, COCBIH
Al(SO,), koceutaasl. Mynna maiga Gonran Al(OH), meringici
©31IMEH Oipre KyMJbl XOHE 9pTYypil KocbiMmanapasl mekrtipeai. Cy
TYHBIFAHHAH COH OFaH XJOPJbI OK KOCBII, 9PTYpJil MHUKpoOTapaaH
Ta3apThIIAIbI.

O30ekcTanaa akaba cynapasl TazapTyra apHanraH 600-meH actam
KYPBUIFBLIAP KYMBIC iCTET TYP.

@— Cy — oapnuix mipi azzaza mipwinik oepemin 3am. Cenoep
oMipOi cycel3 Ke3 anoapviHa eiecmemin Kopinoep. byn
cymoulK Koul. ConobiKkman, cyosl 60cKa azvizvin Koumawnoap!

XHUMHUS KOCIMOPBIHAAPBIHBIH KaJJABIKTapblHAH OPTYPJIi eHIMAep
anpiHaibl. COHBIH HOTHIKCCIHJIE KOCIMOPBIH SKOHOMHUKAJBIK JKaFbIHAH
nmaiiga TabymeH Oipre tTaburaT opTypJll KaJJABIKTapMEH JlacTaHOaMlIbl.
Mpricanbl, KOMIPMEH KYMBIC ICTEUTIH 3JeKTp cTaHcalapbiHga (JKOC)
KaJObIK peTiHIEe Kemn miak maina Oomanel. lllmakka azgam HaTpuid
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KOCBIT, NIIAKOOJIOK KipmimTep AaibpiHAanaasl. HoTuxkene KoCimopwiH
KaJIJIBIKTHl (IIJIaKThI) TachIMalliay, OHBI 3aJaJIChI3JaHABIPY CHUSKTHI
IIBIFBIHHBIH, OPHBIHA MIIAKOOJIOK KIPITIIITEPi CaThIM TMaiaa Tadabl.

Ka3zip Typni camamapaa aram, TeMmip OyHWbIMAapAbIH OpPHBIHA
rjacTMacca 3arTap KOJJaHbUIBIN >kaThIp. [lmacTMaccanblH KalagbIKTapbl
KepJe mipiMeiii, oapasl eprey arMoc@epaHbl JacTal/Ibl.

@— Cenoep niacmmacca KanoblKmapovlHan He icmeimin edinoep?
Onapowt Kaitma oHOen, Kanoaii Oa 0OIip KOHCMPYKMUEMIK
Mamepuanoap wivizapyaa 6ona ma?

@— Kanovikmapowt cyza macmamanoap! Kanvipakmapowvt epme-
menoep! Conoa cen 03iH0i 0e, maduzammul 0a KOP2AUCHIH.

[Tectunuarep (yareiHma “pestis” — s3Ba, 3USIHABI MUKPOO, “cedo”
— OJITIpeMiH) — ayblJ IapyallbUIBIFBl €TiHACPIH 3USHKECTEP MEH
aypylaH KOopFayFa, COHJIai-aK >ka0albl MIONTepre Kapchl KOJJaHbIIATHIH
XUMUSUTBIK 3aTTap.

o Ilecmuyuomepmen xcymoic icmezenoe cax, 601y kepek! Oumkeni
necmuyuomep Hcadaivl HCIHE VIl HCaAHyapaapvl, COHOAU-AK
aoamoapoviy mipwiinizi yutin ome 3usanobl.

Nucextunng — 3usiHKeCTepre Kapchl KOJIIaHbLIAbI.

Axapunua — ke0eneKkTepre Kapchl KOJIIaHbIIa/Ibl.

OyHTUIHI — aypy TaparaThlH CaHbIpayKyJlaKTapra Kapchl Kojja-
HBIJIAJTbI.

Il'epOunun — >xabalibl MeNTepre Kapchl KOJIAaHbBIIAbI.

bakrepunun — 3usiHABI OaKTepUsIapFa Kapchl KOJIaHbLUIAIbI.

30011 — 3USIHABI KEMipyLIiiepre Kapchl KOJITaHbIIa/Ibl.

JledonnaHT — eCiMIIKTEPAIH KalblparblH TYCIPETIH 3aTTap.

JlecukaHT — ©CIMIIKTIH JKalbIparblH KypaTaTblH 3aT.

Jlesnndekuuss — KorManapaarsl 3USTHIbBI )KOHAIKTEPAl KOTO.

AybIT MIapyambUIBIFBl €T1HASPIHEH KOFaphl OHIM ajly YIIIH MUHE-
paJIbl THIHAWTKBIIITAP MEH OPTYPIi MECTUITUATED KO AAHBLIAIbI.

[TecTuuun peTinae KOMAAHBUIBIN KAaTKAH 3USHABI XUMUSIBIK KOCHI-
JABICTAp TE€3 bIAbIpaMaiibl KOHE y3aK YaKbIT ©3 KYpPaMbIH ©3TepT-
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neiai. Hotuxkene Tomeipak, Cy, aya apKblJIbl ©CIMIIKTEp MEH >KaHyap-

JIapIbIH

ar3acbiHa eteai. Cy, aya, ©CIMJIIK )KOHE aHyapiap/blH €TIHEH

naWbpIHIAIFaH ©HIM apKbUIBl aJaMHBIH ar3ackiHa eTeni. COHBIH call-
JIapblHAH afgamapaa opTypiil aypyiap naiga 6omamsbl.
Oiinan kepingep! Aybln mapyallbUIbIFbl €TiHACPIHIH 3USHKEC-

TepiHe

Kapchl Kypecy YIIIH NeCTUIHUATEpAl Taijganany mapT na?

OnbiH Oacka Taburu xongapel 6ap ma? Erep Gonca, cennep 69opimi3
YIIiH KIMOAT OOJIFaH TOMBIPAKTHIH, aTMocdepa MeH Tuapoc@epaHbiq
Ta3aJbIFbIH JKOHE ©3 JeHCAyJNbIKTapblH MEH Oojamak ypHakThIH
JIEHCAYJIBIFbIH caKTalchIHaap!

‘Ual

Jep0ec miemyre apHaJraH ecenTep MeH KATThIFyJap

1.

ACTBIKTH CaKTayFa MOJIKaJJaHFaH KamOasapaarbl 3UsHJIbI
KOHAIKTEepre Kapcol Kypecy ymiH apb6ip m* xkepre 24 rpaMmHaH
KYKIipT xkarbinaasl. KamOanwsiH ayaceiHaarsl KYKipT (IV)-okcuninig
KOHIICHTPAIUSCHIH (MOJI/JT) €CenTeHaAe.

Ac TY3BIH XOHE KaHBIKKAaH CyJb(aT KbIIIKBIJIAbl MaiigallaHbII
HaTpUi cynbdaT aly YHIiH KYPBUIFAaH KOCIMOPHIH TOHIpETiHIE
KaHJgal 2KOJNOTHUSINBIK NMpobiemanap maga 6omaabi? Ochl
KOCIMOPBIHHBIH KaJIJAbIFBIHAH KaHAal MaHBI3/Ibl 6HIM ajlyFa Oomaasi?
CoHBIMEH SKOJIOTUSIJIBIK IpobsieMa 1ienriyie Mme?

XHUMHS KOCITTOPBIHAAPBIHBIH OipeyiHIH MaHAaWBIHAAFBl aya CyTeri
cynb(uaneH JacTaHfaH. 5 KM paguyc *oHe 2 KM OMIKTIKTEri ayajaa
cyTeri cynbpuAiHIH OenTiIeHTeH eH YAKeH KaHbiknackl 0,01 Moi/n-
re TeH. Erep cyrteri cynbGuIiH TONBIK YCTAal KalyIblH MYMKIH/IIT1
0oJica, ofjaH KaHIIa CyJb(aT KbIIIKbII aayFa 0onaabr?

Kypambiaga 80 % xemipTeri 6ap TaOuFu KeMipal xKary YIIIH K.K-Aa
©JIIIICHTeH KaHIIIa KeJeM/JIeT1 aya KaxeT?

KelmKbIaasl :kaHOBIp JKayFaHbl Kallabl ecTireH OojapchlHaap?
OubiH cebebi Henme? Erep MyMKkiH 0oJsica, OHBIH XUMUSJIBIK
yaepictepin cunarran OepiHnaep. XUMHUSIBIK TeHIACYJIEpPiH
Kas3elHAap. by ynepicTepain Kepi canaapsl )KOHE OHBIH aJIBIH aly
mapajapbl KOHIHIE 63 YChIHBICTAPBIHABI OLIIIpIHAED.

TYpPMBICTBIK KOHE ©HEPKICIN KOCIMOPBIHAAPBIHAH IIBIFBIN KaTKaH
akaba cymapablH 6uocdepara KeJATIpeTiH 3USAHABI dCepi Heae Aen
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‘ ornaiiceiaap? byHnai keneHci3 KOpiIHICTEPAiH alablH alny YUIiH
KaHJail YChIHBICTApBIH Oap?

§ 40 IlepuoaThIK 3aH MeH 3JIeMEHTTEPAiH MePUOATHIK
' ) JKYHeCiHiH MaHbI3bI

[TepuonTelKk 3aH amblIFaHFa JeWiH 3aTTap MEH OJIapAbIH
apacelHJarbl ©3apa Taburu OaitmanbicTel On-depranu, OO0y Paiixan
bepyunu, M.B.JlomonocoB, WN./leGepeitnep, JI.Meiiep, Y.OnnuHr,
Hx.Heronennc, [x./roma, A.lllankypTya CHUSKTHI 3HUUKJIONEIUCT
FaIbIMIap OPTYPi 9JICTEPMEH TYCIHAIPYre OpeKeT KacaFaHbl TapUXH
JIEPEKKO3Aep/ie TIPKEITEeH.

[TepuoaTslKk 3aHHBIH TaOWFaTTaFbl XUMUSIBIK JJIEMEHTTED
apachlHJa e3apa Taburu OalnaHblc O0ap €KEHIH FBhUIBIMH TYPFBIIAH
HeTi3/1en OepeTiH KaJIbl 3aH €KEHIMEH 6T€ MaHBI3[bl TCOPHSIIBIK KIHE
IPaKTUKAJIBIK MOHI Oap.

1869 xwbuibl J.M1.MeHnaesnieeB NepuOATHIK 3aHAbl CUIlaTTaraH]a
63 xuMUAIBIK eMeHT Oap exi. Kazipri kyHmae Oenrini 6osran 118
XUMHUSLIBIK 3JIEMEHTTIH 55-1 MepUOATHIK 3aH KOHE MEPUOATHIK KecTe
HET131HJI€ alllbLIFaH.

XUMHUATBIK OallaHBICTApP, BAJEHTTIK, JJIEKTPTEPICTIK, TOTBHIFY
JIopekenepl CUAKTHI 1prefil YFbIMAAp/ibl CUNIaTTay MEH Heri3zen oepyne
Jie TIEPUOATHIK 3aHHBIH MaHbBI3bI YJIKEH.

[TepuonTeiKk 3aHHAH WIBIFATBIH OlpHENIE€ TYCIHIKTEpP 3aTTapblH
KYPBUIBICHI TypaJibl OMBIMBI3/IbI KEHEUTT1, puU3uKa, PU3UKAIBIK XUMUS,
FeOXUMHUSI, TEOJIOTUS, MUHEPAJIOTHsI, KOCMOXHUMUS, SIAPONBIK (PU3UKa
CHSIKTHI FRUIBIMIAPIBIH AaMybIiHa HEeri3 0016l (19-cyper).

[TeproATHIK 3aH XKOHE XUMUSIBIK JJIEMEHTTEPAiIH MEPHOITHIK
JKYWECIHIH MaHBI3bIH TYCIHY YIIIH aTOM KYpPBIJIBICBIHA KaTbICTHI
3aMaHajbIK OlTiMre cyiieHe OTBHIPHIN JAepOec ecenTep MEH >KaTTHIFyiap
Hienry Tajamn eTijie/l.

Yari ecen: CoIpTKBI 2JCKTPOH Kabarel a) 2s?, B) 3s?, d) 4s? -men
OPHEKTEJTeH AJIEMEHTTEPAIH IICKTPOHIBIK KOH(PUTYPAIIUSICHIH Ka3bII,
oJ1ap KalChl JIEMEHTTEP €KEeHIH aHBIKTaHaap.

Hlemyi: XuMHUAIBIK 37€MEHTTEPAIH NEPUOIATHIK XKYyiHeciHe cyieHin,
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KOFapbIa alThUIFaH OapibIK AJIEMEHTTEP 2-TOIM 3JIEMEHTTEePl eKeHiH
Oinin anampi3. CBIPTKBI 3JICKTPOH KabaThl 2s? OosiraH 3ieMeHT Be, 3s?
Oonran sneMeHT — Mg, 4s? GonraH anemeHT — Ca.

OnapabplH D3JIEKTPOHABIK KOHQUIrypamuschl

OPHEKTEJIC/Ii:
Be 1s? 2s% Cl 1s* 2s* 2p® 3s* 3p3
Ca 1s* 2s* 2p® 3s* 3p® 4s%

TOMEHOAETiaen

19- xecme

XUMHSAIBIK 3JIeMEHTTEPAiH NEePUHOATHIK KecTeleri OpHbIHA
Kapaili KacueTTepiHiH e3repyi

Herisri Tommanapaa

ITepuonra conman

3HeMeHTTepZ.uH JKOFapblgaH ! — OHFa
KacHeTTepl TOMEHIe Kapai Kapau
Atom: A, ApTansl ApTansl
Sapo 3apsabl Apranst Apranst
DHepreTUKaIbIK KadaT caHbl ApTaabl O3srepmeii
©O3repmerii:

CBIPTKBI DHEPTreTHKAJIBIK >IEKTPOHIAP Aprasr

KabaTTarEl E-nap CaHEl CaHBI TON CaHbIHA TCH
ATtoM paguycsl Apransl Kewmeiieni
TOTBIKCHI3AaHABIPFBIITAK KACHUETI ApTanbl Kemetieni
TOTBIKTBIPFBIMITHIK KACHET1 Kewmetieni ApTanbl

YKorapel OH TOTBIFY Jopexeci

Bipmeii. ['pymnima
HOMEpi

+1-nen +7-re nein
apraznbl

TeMmeH TOTBIFY Hopexkeci

Osrepmeiiai (8-N)

-4-teH -1-re neunin

apTajbl
DIeKTPTEPICTITI Kemeiieni Apransl
DJIEeMEeHT TY3reH METaIIBIK Apranst Kewmeiieni
>kall 3aTTapAbIH Kacueri
6eHMeTam_1HK Kewmetieni Apranst
KacHeTi

)Korapm OKCHU I KOHC I'na-

POKCHATEPiHIH KacHeTTepi

Heri3nik xkacueri
apTaabl, KbIIIKBLIIBIK

KacHueTl Kemeunei

Herisaix xacueri
KeMeleni,
KBIIKBUIIBIK
KacHeTi apTabl
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JepOec miemryre apHajraH ecenTep MeH >KaTTBIFyJap

10.

11.

12.

Perrtik Hemepi 18 xone 21 GosiFaH 3JIEMEHTTEPIH 3IEKTPOHIBIK
KOH(PUTYpaLHCHIH >Ka3bIHIAP.

DIEKTPOHABIK KOHQUTYypAHUSACHl TOMEHAETIAEH dIIeMEHTTEPAIH
MEePUOATHIK )KYHECIHIErT OPHBIH aHBIKTAaHAAP:

[Ne] 3s? 3p% [Ar] 4s2.

HenikTeH keMipTeri MEH KYKIpT ©3repriil BaJICHTTIKTI KepceTemdi?
Taburu 6op 19,6 % '°B xone 80,4 % ''"B u3orontapablH KOCIACHI.
Taburu OOPIABIH CAJBICTHIPMAJBl ATOM/IBIK MAacCaChlH €CENTEHCD.
DneMeHTTepAiH NEePHUOATHIK XyHeci Typaasl TYCiHIKTEepiHAI
aiTein 6epinaep. IlepuoATHIK 3aHHBIH aJlFAalIKbl )KOHE 3aMaHaJIbIK
cunarramackiH Tycinaipiggaep (K Men Ar MbicanblHIA).

OKTaCTHI )XKOHE KaXXE€TTi peakTHB NeH xuha3napabl maligamaHbin
cipke 3Tuia dGUpai, TEKCaXJIOPOIMUKIOTEKCaHAbl TY3y YIIiH KaXXeT
TeHJCYIEPAl JKa3bIHaAp.

Kypambiana 40 %-neik kemipreri, 53,34 %-ABIK OTTEri MeH
6,66 %-nbIK cyTeri Oap 0alJIaHBICTBIH CYTETiIMEH CaJIBICTBIPFaHIaF bl
THIFBI3NBIFE 30-Fa TeH. 3aT MeTajlJapMeH, MEeTaJJl OKCHUATEpiMeH
JKOHE Heri3JepMeH peakuusFra Kipicim, Ty3aap Ty3eTiHi Oenrimni
0oJsca, OHBIH (DOPMYJIIACHIH KOHE KYPBUIBICHIH aHBIKTaHAAP.

AK xoHe KbI3blI (hochop Tek dochop arommapbiHaH KypaliFaH
tom Gosica Mta, oJapAbIH TYPJIi PU3UKAIBIK KAaCUETTEpPre ue eKeHIH
TYCIHAIPIHAED.

CyTeriMeH calbICThIpFaHAAFbl THIFBI3IBIFBl 13-Ke TeH KeMmipcy-
TEeriJieH ToayoJ (MeTUJIOEH30/) TY3y YUIIH KaXKeT peakuus TeHACY-
JIepiH XKa3bIHIAD.

Temene OepisireH 3aTTapJblH OPKAKUCHICHIH ©31HE TOH peakKIusiap
KOMETIMEH Kallail aHbIKTayFa 0osasibl: OCH30J; CTUPOIT; CipKe
aJIbJCTU/T;, CIPKE KBIIIKBII; TOJTYOJ?

1 ToHHa Xall MBIHBI JaWbIHAAY YIIIH KaXeT OOJIAThIH IIUKi3aTTap
MeJIIIePiH aHbIKTaHIap.

Temenpgeri 20-kecTe HeriziHAE )Ky3€re acaTblH peaKIus TCHALY
JIEPiH Ka3bIHAAp:
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20- kecme

PeakTuBtep Na K Ca Mg Al Be
o, 1 2 3 4 5 6
H,O 7 8 9 10 11 12
HCI 13 14 15 16 17 18
H,SO, 19 20 21 22 23 24
ZnCl, (epitinainep) 25 26 27 28 29 30
Cl, 31 32 33 34 35 36

a) 2- xoHe 6-peakuusAIapAbl CAJBICTBIPHIN, YKCAC JXKOHE ailbIp-
MaIlIbUIBIFBl 0ap JKaKTapblH aHBIKTaHIap, OJIapAbIH cebenTepiH
TYCiHIOipiHIOEp; o) 7- xoHe ll-peakmusimapablH KYy3€ere acy jKafr-
nannapelH TyciHaipiguep; 0) 18- xoHe 36-peakmusiiapaa TeMipAiH
TOTBIKCBI3/IaHIBIPYIIBLIBIK KACHUETI HENIKTEH dp TYpii Oonmaasi? B)
28- xone 30- peaknusiap XKeHiIHIE €3 MiKipaepiHal OlIaipiHIep;
r) 22-, 23- xoHe 24-peakuusyiapia cyjab(aT KbIIIKbIIbI CYHBII-
TBUIFAH HEMeCe KaHBIKTBIPBIIFAH KYyHJe aaplHCa He Oomaabl?
KayanTapelHabl Heri3geHaep; ) 25-peakuusijga Ky3ere acaTblH
yaepicTepal erkei-rerskeini 6asuaan Oepinaep. Peakuus tenaey-
JepiH kKa3bIHJap.

§ 41 ) XMMHUAJIBIK peaKIUusAJIAPAbIH XUMUS

oHjIipiciHaeri MaHbI3bI

Cenpnep xannbl 6111M OepeTiH MEKTENTEepAiH 7—9-ChIHBINITapbIHAA
XUMUS FBIIBIMBIHBIH TEOPHUSJIBIK HETI3JIepiH YHpPEHYy OapbhIChIHIA,
XaJIBIK I[IapyallblIbIFbIHAA KOJIJIAHBIJIATBIH ©T€ KOIl 3aTTap Typalibl
TYCIHIK aJABIHIAP JKOHE XWUMHSHBIH FaXaWbIll FHIJIBIM EKCHIHE
KO3/JepiH XeTTi. XUMHUSHBIH TaHFa)XaWblll FBUIBIM €KE€HIH Ta3 Topi3iil
3aTTapJlaH CYMBIKTBIK HEMece KaTThl 3aTTapJaH ras3, ojJlapjaH marTa
HeMece JOpUIiK 3arTap ajdyra OonaTelHBIHAH Oinyre Oonambl. MbIcambl,
a30TThI, hocdopiibl, KaauiIl MUHEpaAJIbl THIHAUTKBILI, HUTpPAT, pocdart,
cynab(dar KpIIKbIIIAp, Kapa *XOHE TYCTI MeTaliiap, MyHau, TacKemip
JKOHE TaOWFH ra3 eHIMAEpl — XUMHSIIBIK KOCITOphIHAApIa OHAIPUICTIH
eHIMJIED.
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[InKi3aTTBIH XUMUSJIBIK KYPAMBIHBIH ©3TepyiHe OailaHbICThI OipHe-
e yjaepictepal KaMTUTBIH OHAIPICTIK KOCIMOPBIHAAD — XUMHUSIBIK
OHJIIPICTIH KOCIMOPBIHAAPHl. XUMHUSIIBIK OHIIPIC KOCIMOPBIHAAPBIHIAFBI
FBIJIBIMH, TEOPHSIJIBIK XOHE MPAKTHKAJIBIK O1IIMIEPAl XUMUSIBIK
TeXHOJOrus 3epTreiai. JeMek, XUMHUSIBIK TEXHOJIOTHUSI — a3 IIUKi3aT
IICH DHEPTrHs KYMCAayMEeH Karap, IIUKi3aTThl KaiiTa OHJEI, canalibl OHIM
TMalbIHAAy OAICTePIH YHPETETIH FHUIBIM.

OpOip XUMHSIIBIK OHIAIPICTIK YAEPICTIH HET131HJe OipHelle XUMHUs-
JBIK peaxkuusiap >kaTtafabl. XUMUSIIBIK peaKIUsIIapablH JKbUIIaMIbIFbI,
XUMUSUTBIK PEeaKIUsIIapAblH KbULIAMIBIFBIHA OCep eTeTiH ¢akxTopiap,
XUMHUAIBIK TeNe-TeHAIK, XUMHUSIIBIK Tene-TeHAIKT1 KXBIJKBITAaThIH
dbaxTOopnap >KaWabl FBUIBIM, XUMHUSJIBIK KUHETUKAHBIH TEOPUSIIBIK
HET13/Iep1H XUMUSJIBIK TEXHOJOTHsIFa €HI13y, OHBIH XeJ1eJl KapKbIHMEH
JlaMybl — OHBI KeJ1eJ KApKBIHMEH JaMbITy JETeH CO3.

Cenjgep KeMip, KYKIpT, KOJTYSTAaHHBIH JKaHYbl CHSKTH KaWTIaWTHIH
peakuusnapasl, Kykipt (IV) okcuain okcuaTey, a30TThl CyTeTiMEH
0alIaHBICTBIPY, aMMHAKTBl OKCHUJTEY CHUSKTBHl KaWTAThIH pPEaKI[Hs-
JapAbIH KYPY 3aHABIIBIKTApbIMEH TaHbICThIHAAp. byn peakuwusiapab
KOCIOPBIHIapaa JKY3€Te achIpy YIIH ONTHMAJIbI KaFaalIbl TaHIAy —
TEXHOJIOTHSIJIBIK YJIE€PICTIH HET13r1 MiHETI.

O30ekcTaHAAFbl XUMUSA FbLIBIMbBI MEH XUMMS
OHEPKICIOiHIH JaMy OosramIarbl

XUMHS FBUIBIMBI )KOHE XUMHUS OHEPKOCIOIHIH aJaM3aTThIH UTLTIKT1
eMIp CYpylH KaMTaMachl3 €TyJe YJKEH MaHbI3bl Oap. byrinne agam
OMIpiHJE €H KaXeTTi Ta3a Cy, a3bIK-TYJiK, KHIM-KEIIEK, ToPi-TopMEK,
oTip-oIa, 9pTYpIi YCaK-TYHEK 3artap, TYPFBIH YU KYpYy VIIiH KYPBUIBIC
MaTepualJapbiH JalbIHIAyFa XUMUS FBUIBIMBI )KOHE XUMHUS OHEPKICiOi
©31HIH YJIKEH YJIECIH KOCHIN Kejenai. XUMHS FbIJIBIMBI TaOUFU
FeUIBIMIAp: (U3UKa, OMOJIOTHS, MaTeMaTuKa, reorpadus, TeoJOoTusl,
MHUHEpAJOrus, aCTPOHOMUS CUSKTHI FHUIBIMJIAPMEH Oipre TaOuraTTarbl
OJIi amTbIIMaFaH ChIpJiap/bl YUPEHYTe KOMEKTECE/l.

O30eKkcTaH1arbl XUMHS FBUIBIMBIHBIH JaMyblHa PecriyOnnka Fouibim
aKaJeMUSICBIHBIH OipHEIIe FRIIBIMH-3€PTTEY MHCTUTYTTApbhIHAA, YHU-

189



BepcUTETTepAiH XuMus GakynbTeTi kadeapaiapblHaa, XaJdblK IIapya-
MIBIIBIFBIHBIH TYPJ1 cajajgapbl OOWBIHINA FBHIJIBIMHU-3EPTTEYJIED KYP-
rizityge. buooprannka MHCTUTYTBHIHBIH FaJdbIMAaphl ycbiHFaH [loronex,
TumonTuH, ['a301UA0H CUSKTBI (U3NOIOTUSIIBIK OCJICEH 11 KOCBHUIbICTAP
MeIuIMHaAa, al (epoMoHIap ayblid IIapyamblLIBIFBIHIA TaOBICTHI
KOJIMAHBLIBIN KEJIEl.

O3FA eciMAik 3aTTapblHBIH XHUMUSCHl FBUIBIMU-3€PTTEY UHCTUTY-
TBHIHBIH FaJbIMJapbl jXacam, NMpakKTUKara €HTI3TeH AJJONUHUH,
K-ctpodantun, onuTopusua, SKAUIEH CUIAKTHl OHJIaFaH IpernaparTap
MEIUIMHAIa KOJJIaHbUIBIM JKaThIP.

O3FA XuMUA FBIIBIMU-3€PTTEY HWHCTUTYTBIHBIH FajbIMIaphbl
mblFaprad OlpHelle MUHEpaJAbl THIHAUTKBILITAD, Ae(oauaHTTap MEH
0acka (pU3MONOTHANBIK OEJICEH/1 3aTTap aybll IIapyallblIBIFbIHIA
KOJITAaHBLIBIIT KaTHIP.

Axamemuk K.C.AxmemoB xacaraH cyda €pUTIH TOJIuUMeEpIep
XaJIBIK [IapyalIbUIBIFBIHBIH OPTYPJIl calajapbiHaa Kojlmaneutyna. “K”
TUNIHAET] mpenapartap OypFbliaay, TONBIPAKTHl 3PO3UsIaH Cakray,
KOIIle KYMIapabl OPHBIKTHIPY, COHAal-aK OETOH XOHE KepaMuKa
cajaiiapblHaa KOJITaHbLIAIbI.

Axkanemuk 3.3.CalMMOBTBIH KaJJIbIKChI3 TEXHOJIOTHUSCHI HETi31HJIE
depraHa XUMUSIJIBIK TAIMIBIKTAP 3ayBITHIHBIH KaJABIKTApbIHAH AllETOH
OynapblH CiHIpyre apHajifaH c@epanblK KoHE XapThiiail cdepanbik
KYTKBIIITAp Kacajabl )KOHE TpaKTHKara €HTI3UIA1. DKOHOMHUKAIBIK
triMal “ITHeBMO” KOHIBIPFBUIAPHI JKacallblll, Mali KOMOWHATTApPBIHIA 1C
JKY31HJI€ KOJIaHbljIa 0acTasbl.

O3FA koppecnonaent-mymeci H.K.AOybakupoB Taburu TIIIOKO-
3UATEPAIH XUMUSIIBIK KYPBIIBICH )KOHE (papMaKOJOTHUSIIBIK KaCHETTEPIH
3eprren “Opuzumosnn’, “Crpodantunun amnerar’, “Ilcoponen” nereH
JTOPUTIK 3aTTap/Ibl TalKaH ajfaH KOHE MpaKTUKaFa €HT13TeH.

O30ekcTtan 1991 XpLIBl TOyENCI3MIK alFaHHAH COH, €J XaJKbIH
YKaH-)KaKThl KOpFay MakKcaTblHJa O30€KCTaH YKIMETI XaJbIKThIH KaXeT-
TUTITIHE YCHIHBUIATBIH OapiblK OHIMAEPAl cepTudHKaTTayFa epeKIne
KOH11 OeJl.
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‘Ua'

JepOec memnryre apHajraH ecenTep MeH >KaTTBIFyJap

1.

PeaxkuusiueiH Temmnepatypa kodpdunuenrti 2-re TeH. Temneparypa
10 °C-gen 100 °C-re keTepiJiTeHIC, PCAKIIUAHBIH >KbIJIaM IbIFbI
Hellle ece apTajibl?
Temnepatrypa ko3 dunuenti 3 60gaTblH peakiusl KblJIaaMIbIFbIH
100 ece aprThipy Ymiin temrneparypansl 0° C-meH Hemere KoTepy
Kepek?
Temmeparypa 20 °C-gen 70 °C-re koTeplireH/ie peakmus XblJITaM-
nbirbl 1200 ece aptThl. PeakuusiublH Temnepatypa Kod3GGULuueHTiH
aHBIKTaHIAP.
TeMeHeri peaknusiaapaa ra3ugap KOCIachklHBIH KejeMmi 3 ece
apTTHIPBIIICA, PEAKIIUS KbLUIJaMIBIFBI HEIIE ece e3repemi?

a) H, + F,= 2HF; 9) 2NO + O, = 2NO..
DTHUICHHIH KaHy PEaKIHiAChl TOMEHJET1 TEHACYyMEH OPHEKTEeIi:

CH, +30,=2CO, + 2H,0.

Byn peaknusaga oTTeriHiH KaHBIKNACHl 3 €ce apTTHIPHLICA, PEaKIIus
JKBUIJIaMIBIFBI HEIlle ece apTajbl?
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IMPAKTUKAJIBIK KATTBIT'YJIAP

1-xaTTBIFY

Kemipreri (IV) okcujiin ajy koHe OHbIH KACHETTEPiMeH TaHbICY

1. CeiHayblkka OOp HeMece MOpMOpaiH OipHelle KeceriH cajblHaap
YKOHE CYWBIITHUIFaH TY3 KBIIIKBUIBIH a3/1am KYWbIHIap.

2. CplHaAyBIKTHIH (NIpOOMPKAHBIH) ay3blH Ta3 OTKI3Till TYTIKTI
TBIFBIHMCH THIFBIHIAHIAD.

3. TyTikTiH YImbIH 2—3 MJ 9K Cybl KYWBUIFAH ChIHAybIKKa TYCIpiI,
nmaiga 0osiaThlH KYOBUIBICTHI OaKbLIaHAAP.

4. T'a3 oTKI3Tim TYTIKTI AUCTUIBIACHTEH CYy KYWBIJIFaH €pIiTIHIITE
Tycipigaep. ['a3ablH AUCTUIIBJIEHTeH cydaH €Tyl 1—2 MHUHYTKa
CO3BIICHIH. TYTIKTI CYBIpBIN aJbIN, aJIbIHFAH epiTiHjAire OipHeme
TaMIIIbl KOK JJAKMYC €pITIHIICIH TaMbI3bIHIAP.

5. CplHayBbIKKa CYHBUITBIIFAH KYWAIPTINI HATPUUA epiTiHaiciHeH 2—-3
MJI KYWBIHJAp KOHE OFaH OipHelle Tamiibl GpeHonadTalieiH KOChIHIAp.
ConaH cOH epiTiHAl apKBUIBI Ta3 OTKI31HALSP.

6. 10 r TombIpak YATICIH ajbIll, CyMEH apanacTeIpbiHaap. KocnaHsr
Cy3iIl, ChIHAYBIKKA KYHBIHIAP:

a) TombIpaKTaH 2—3 T CBIHAaybIKKa cCajJblHIAp XOHE YCTiHE
cyipinThUFaH TY3 KeIKbUTBIH (HC) xyiteinaap. He Oatikagsinmap?

0) JKOFapblJa alblHFaH cy3iHjaire (puapTpaTka) KYMiC HUTpaThIHAH
azfan KyWblIl, Taiia 00JFaH aK TYCTl TYHOAHBI CYy3il ajJblHAAp.

Tyn6ansl exire Oein, 1-Oelirine aMMuak HeMece CYWBUITBUIFAH TY3
KBIIITKBUIBIH KYUBIHIAP. 2-061riH KeI3abIipeiHaap. He maiina 6omamsi?

TAIICBIPMAJIAP:
1. Korapeina opeIiHAaNFaH ToXipuOenepAeri 0apiblK peakIusIapabiH
TeHJCYJICPIH Ka3bIHIAP.

2. OpwpIlHOAIFaH TOXKIPUOCHIH HOTHIKECI OOWBIHINA KOPBITHIH/IBI
KacaHaap.
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2-KATTBIFY

«Cinminik memanoapy» sHcane «Kanvyuily maxvlpblnmapbi
OotbIHWA Mmadicipubenix ecenmepoi uieuLy

1. TepT HOMIpJECHIE€H ChIHAYBIKTA:
a) HaTpUH XJIOPUII;
9) HATpUH TUAPOKCHU/II;
0) Harpuii KapOOHATHI,
B) HaTpuil HUTpaThl Oepinred. Kalicel chiHaybIKTa KaHOah Ty3 Oap
€KCHIH aHBIKTaHIap.

2. TepT HOMIpJEHTEH CHIHAYBIKTA:

a) KaJui XJI0pHi;

9) Kanuii kapOOHATHI;

0) KanpIMi KapOOHATHI;

B) Kajapuui xyopuai Oepinren. Kaicel chIHaybIKTa KaHmail Ty3
OepliITeHiH aHBIKTaHIap.

3. bepinren exi chIHaybIKTa TYCCI3 €pITIHAUIEpAIH Kalcel Oipi
KM TUAPOKCUII, Kalchl Oipl KalbLUMA THIPOKCHL €pITIHIICI €KEeHIH
aHBIKTaHJAP.

4. Temenaeri e3repicTepial 1C Ky3lHE achlpyFa MYMKIHIIK OepeTiH
peakuMsIapAblH TeHACYIEePiH Ka3bIHAap:

Ca(OH), —» CaCO, — Ca(HCO,), » CaCO, — CaCl,

JKorapeiga KkepceTinreH OapiblK  TOXKIPUOSTEPAIH  PEaKIHSIIBIK
TCHJACYJCPIH MOJCKYJIAJbIK, TOJIBIK >KOHE KhICKAIlla HMOHIBIK KOpPIHICTE
JKa3bIHIAp.

5. OK CybIHBIH TYHBIK TyHOAacklHaH 2-3 wmi aneiHaap. Epitinai
naianranma kemipreri (IV)-okcuain eTkiziHaep.

JlaitmanraH epiTiHAIHI YIII CBIHAYBIKKA OOJIIIT albIHAap:

a) 1-cpIHayBIKKA OK CYBIH KYUBIHIAP;

0) 2-ChIHAybIKKA HaTpHil KapOOHATHIHBIH EPITIHAICIH KYWBIHIAP;
0) 3-ChIHAYBIKTHI KbI3BIPBIHIAD.
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TAIICBIPMAIJIAP:
1. Bakpinanrad Toxipubenepae naima 0oaFaH XUMUSUIBIK YAepicTepi

TYCIHIIPIHAEP, PEeaKIus TEHACYIEPIH Ka3bIHIAAP.
2. OpsIHganFaH KyMbICTap OOWBIHIIIA €CeTl Ka3bIHIap.

3-KaTTBIFY

“Memanoap” markvipblObiHA MANHCIPUOENIK ecenmep ubleapy

1. Hewmipnenren 4 ceiHaybIKTa MbIHA 3aTTap OCpiireH:
a) HATPUW TUAPOKCHU]I,
0) KanbIui KapOoHaT;
0) amoMUHUN CynbdaT;
B) Temip (III)-xmopu.
Kaiichel chiHaybIKTa KaH/ai 3aT 0ap €KCHIH XUMUSIIBIK TOXIproOeaep
apKbLIbl aHBIKTAHIAP.
2. MBICTBIH cylla €pUTIH TY3bIH MaijanaHbIl, KaHAal ToCUIIepMEH
MmbIc (II)-oxcumin anbIKTayFa 601aab1?
3. 3eprxaHajarbl peakTHB JKOHE >kuha3mapapl TalalaHbIl, TOPT
TYPJI1 TOCUIMEH MBIPBIII XJIOPUJT TY3bIH aJIbIHIAP.

TAIICBIPMAIJIAP:

1. Xorapeima maiiga OonFaH XUMHSIIBIK — YICPICTEPAIH  OapibIK
peaKIUsUIapbIHBIH TCHACYJICPIH Ka3bIHIAP.

2. Tlaiima Gosran e3repicTep/ii TYCIHAIpIHIED.

3. OpbIHAaIFaH )KaTThIFy OOMBIHIIIA €Cell Ka3bIHIap.
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3EPTXAHA/JIBIK ’KYMBICTAP

1-3epTXaHaNBIK KYMbIC

1. Kapbonammap men cuopokapbonammapobwly Kacuemmepi JHcaHe
onapowiy Oip-0ipine atuHaIybIMeH MaHvlCy

1. XKana maiteinganran 2—3 mu ok cybl epitiHgicineH kemiprteri (IV)-
OKCHIIH OTKI3.

2. Epitiagigen xemipreri (IV) okcuain eTKi3yAi TOKTaTmail Kyprize
oep.

3. CeiHaybIKTaFbl MOJIIIP €PITIHAIHI KalHAT.

Jep0ec KOPBITHIHABLIAYFA APHAJFAH TANChIpMa:

1. Ok cysl apkbiibl KeMipreri (IV) OKCHIIH ©TKI3reH/ie O HENKTEH
JanIa”aab?

2. Kewmipreri (IV)-okcuaiH ©TKi3y KaJfacThIPbUIFAHIA, epITIHAL
HEJIIKTeH TYHBIK OOJIBIN KaJlaJbl?

3. Byn epiTiHAl KBI3ABIPBUIFAHAA HEIIKTEH TyHOa maiiga OoJiFaH-
JIBIFBIH TYCIHIpII Oep.

4. TwuicTi peakusUIapablH TEHACYJICPIH MOJICKYIAIBIK, NOHIBIK KOHE
KbICKAPTBUIFaH MOHJIBIK KOPIHICTE Ka3.

1. Kapboram uonvina mau cana peakyusacol

bip ceiHaybIKKa a3naraH Oop, €KIHIIICIHE MarHui KapOOHAaThIH call.
Bipinmi ceiHayblKKa 1—2 M1 CYHBUITBUIFAH TY3 KBIIIKBUIBIH, €KIHIIIICiHE
COHIIA CYMBUITBUIFAaH KYKIPT KbIIKbUILIH H SO, Ky#i. EXi ChIHAYBIKTBIH 12
ay3bIH T'a3 OTKI3TINI TYTIri 0ap THIFBIHMEH TBHIFBIH/IA, TYTIKTEPAIH YIIbIH 9K
Cybl 0ap chIHAyBIKKa cail.

Jlep0ec KOPBITHIHABLIAYFA apHAJFAaH TanchipMa:

1. Opbinpanran Toxipubere cyWeHin, Kalcbl peakuusuiap kapOoHar
MOHBIHA TOH PEeaKLMs €KeHl Typajibl KOPBITHIHABI LIBIFAp.
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2. Tuicti peaknusi TEHACYJICPIHIH MOJICKYJIAIbIK, HOHIBIK >KOHE
KbICKapThUTFaH HOHIBIK TCHJICYJICPIH JKa3.

2- 3epTXaHAJBIK KYMbIC

Tabueu cunuxkammapOowly yacinepimer maHvicy

1. Caran OepisireH TaOUFU CUJIMKATTApAbIH YJITUJIEPIH Kopim
meiK. OmapaslH CBIPTKBI KOpiHiciHe Hazap ayaap. OmapabsiH
OEpIKTIT1H TEKCEPIN KOp.

Jep0Oec KOPBITHIHABLIAYFA apHAJFaH TaNcbIpMa:

1. Kecre cbI3, ©31HHIH OaKblIaraHBIHBI JKa3.
2. bakplnaranaapbsiHa CYHEHIN, caraH OeplIreH MUHEpaJIIap/Ibl ara.

3-3epTXaHAJBIK KYMBIC

Lvinvinviy mypnepi srcane onapoviy Kypamvimer manwicy. «LLlvino
JHCIHE 00AH AHCACANIRAH OHIMOEP» HCUHARLIMEH MAHBICY HCIHE HCACAY

Caran OGepiireH opTyp:ai MbIHBI YATUIEPiH KOHE IIBIHBIIAH jKacaliFaH
opTYpJ1i OyHbIMAApAbl Kapam MIbIK.

O3 OeTiHlIe KOPBLITHIHABLJIAYFA APHAJIFAH TAllChIpMa:

1. Caran OepinreH yirijep IIBIHBIHBIH KalChl TYpiHE >KaTaTbIHBIH
AHBIKTA.

2. Cen kepreH OyibIMAapabpl AaWbIHIAFaHa, IIBIHBIHBIH KaHJIai
epeKilie KacueTTepl naijasaHbUIFaHABIFbIH TYCIHAIPIN Oep.
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4-3epTXaHAJBIK KYMbIC

Memanoap yneinepimen mauwicy

1. bepinren MertangapAblH YIATUIEpIH Kepil IIBIK YKOHE OJIapiAblH
arTapblH aWT.

2. Caran OepinreH MeTajggapAblH OallKy TeMIIEpaTypachlH IKOHE
OCpIKTITIH MAIIMETTEp KECTECIH Mak1aIaHbIN aHBIKTA.

3. MeranpapablH KbUIy OTKI3TIIITITIH CaJbICTBIPY YIIIH TeMip-
JICH JKOHE MBICTAH >KacallFaH eki Oipaed IIacTWHKA ajiblll, €Ki IuIac-
TUHKaHbIH YIITapblHa napaguH OeiieriH opHanactblp. ColaH coH Oy
IJTACTUHKAJIAPJBIH CKIHIII YIIBIH COUPT IIaMbIHBIH >KaJIBIHBIHA YCTa.
bakpuiay HOTMXKECIHIE KaWChl METaJIJIbIH OTKI3TIIITIT KOFaphl €KEeHIH
aHBIKTA.

Jdep0ec KOPBITHIHABLIAYFA APHAJIFAH TANChIpMAa:
1. Caran OepinreH MeTanAapAblH YATUIEpIH TeKCepim, OJapablH
aTTapblH auT.

2. Tekcepin KepiireH MeTalJapAblH KaTTBUIBIFbI, OalKy TeMIiepa-
TypachIH Y9HE >KbUTy OTKI3TIIITITTH €Cyl peTIMeH Oip KaTapra »as.

5-3epTXaHaJIbIK KYMbIC

Kopwvimnanapowviy yneinepimen manwicy
CaraH OeplIreH KOpbITIajdap/blH YJIT1IEepiH KOpil LIbIK.
Jlepfec KOPBITHIHABLIAYFA APHAJFAH TANChIpMa:
1. Bepinren yaruiepaiH KaTThUIBIFBI MEH CO3BUIMAJIBUIBIFBIH TEKCEPIIT

Kep.
2. OnapaplH TYCiHE KOHLT ayaap.
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6-3epTXaHAJIBIK KYMBIC

Ty30ap epimindinepi men memanodapoviy e3apa acepi

1. Bip ceiHaybikka kymic (I)-HuTpat, ekiHmi cbeiHayblkKa MbICc (IT)-
cynbdar, ymiHmricine KopracblH (II)-HuTpar epitinmicinedn 2—3 M1 KYH.
l-chIHAYBIKKA MBIC CHIMBIH, €KIHIIICIHE TEMIp YT1HICIH, YIIIHIIIICIHE MBIC
YTIHICIH call.

2. Opbip chIHAaybIKTAa KaHAah 3arrap maiga Oomael?  TwuicTi
peakuMsIapAblH  MOJEKYNalbIK, TOJBIK JKOHE KbICKAIla HOHIBIK
TeHJEYJIEpPIH Ka3.

7-3epTXaHAJIBIK KYMBIC

Mbuic (1) xnopuo scane kanuti ioOUO epimiHOiNepiHiy INeKMpPOoIU3i

1. U-topizai TtyTikTiH 3/4 xenemine peiin wmbeic (II) xsmopun
epiTIHAICIHEeH KYi. DIeKTpOoIu3AepaiH Oip >KarblHa MBIC, €KIHIII KaFbIHa
rpadut smextpon Tycip. I['padur smexTpoaTsl (Karoa) Tepic CLATLIL,
MBIC SJICKTPOATHI (AHOM) TYpPaKThl TOKTHIH OH CIITUNL KO3iHE KalFa.
Karoara ta3za meic OeiHin karkaHblH O0akbuia. Coi1 skarnaiija aHoara He
maiina 6oyl MymKkiH? Kanmaii ra3 OeiHIN MIBIKTHI? DIIEKTPOATAPIBIH
MOJIOCTEPIH O3TepTiNl, TaFbl TOK KO3iHE KOC. AHOATArbl MBIC KaHAal
e3repicke ymbipaiiael? Karonra kanaai 3at Oemiaesi?

2. Dnexrponu3épra 2M-ai kanui Womua epitTiHAiciH Kyi. TyTiKTiH
iriHe TpauT AAEKTPOATAPBIH TYCIP KOHE OJapAbl TYPAaKThl TOK KO31HE
koc. Karonra cyreri kermipirikrepi maiga OOJybIH, all aHOATAa HOITHIH
OeniHyiH Oakplia. TOK aFbICBIH TOKTATHIM, SJICKTPOATAPIBI IIBIFAPHIN all.
Coman coH U-topi3mi TYTIKTIH HOJ OeJIHreH >karblHA |—2 TaMImbl JKaHa
TabIHAATFaH Kpaxmal epiTinaicid Tambi3. He Gaiikanaabr?

Jlep0ec KOPBITHIHABLIAYFA APHAJFAH TAlChIpMa:

1. Katon men anoaTarsl yaepiCTEepIiH TEHICYIH Ka3.
2. DpexkTpoaTap aWHaJIACBIHAAFbl DAJISKTPOJMT TYCIHIH ©3repyiH
TYCIHIIP.
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8-3epTXaHaJIBIK KYMBIC

AntoMuHUIOTH KblUKbLIL MHCoHe He2l3 epimiHoiiepimen
ezapa acepi

1. Exi ceiHaybIKKA aTFOMUHUN OOJIIKTEpiH cal.
2. BipiHIIl ChIHAYBIKKA TY3 KBIIIKBUIBIHBIH €PITIHAICIH KYH.
3. ExiHmni ceiHAyBIKKA KYHIIPTilI HATPHUM €PITIHIICIH KYH.

Jlep0ec KOPBITHIHABLJIAYFA aPHAJIFaH TallCbIpMa:

[Tatinma 6onran yaepictepai OakpIa )KOHE peakIys TeHACYIEPIH XKa3.

9-3epTXaHAJIBIK KYMBIC

AntoMunutioiy JHcare OHbIH KOPbIMNANAPbIHbIY YA2ilepiMeH MaHbLCY

ANIOMUHMH KOHE aTIOMUHHUI KOpPBITIIAJIApbIHAH JKacaFaH OyWbIMaap
JKUBIHTBIFBIMEH TAHBIC XOHE OHBIH KAaCHETTEpl, KOJIAHBUTY callalapbl
OOMBIHIIIA 63 MIKIP-YCHIHBICTAPBIH/IBI ANUTHIT Oep.

10-3epTXaHANBIK KYMbIC

AntoMunutioiy 2uOPOKCUOIH Ay, OHbIH KbIUUKbLLIOAPDMEH HCIHE
ciiminiepmen e3apa acepiecyin 3epmmey

1. Exi cblHaybIKTBIH OlpeyiHe amroMUHME HuTparblHblH 0,5 M
epiTIHIICIHeH 3 TaMmIIbl KOHE EKIHIIICiHe Ky#aiprim Harpuiiaig 1 M
epiTinaicineH 3 tamiibl Kyid. Comad COH oJlapbl apaiacThIp. AFOMHUHUN
TUJIPOKCUII TyHOAckl maiiga Oomaasl. OHBI €Ki ChIHAybIKKAa OeJir,
OipeyiHe TY3 KBIIIKBUIBIHBIH 1| M epiTiHAICiHeH 6 TaMIbl, ajl CKiHIIiCiHe
Kyiaiprim Harpuiiaig 1 M epitiHaiciH coHmra menmepae Kyid. TyHOaHbIH
epyiH OakpLiIa.
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I[epﬁec KOPbBIThIHABLJIAYTA apHaJraH TalncbipMa:

[Tatina OosFfaH eHIMIEPIIH pEeaKIus TEHJACYICPIH MOJIEKYJIaJbIK,
WOHJIBIK JKOHE KbhICKaIlla MOHJIBI KOPIHICTE Ka3.

11-3epTXaHaJIBIK KYMBbIC

Antomunuti myzoapvl epimiHOinepiniy UHOUKAMOPILAPEA dCEPIH
3epmmey

1. AmroMuHHME XJIOpHUII €PITIHAICIHEH ChIHAYyBIKKAa 3—4 MJI KYH, YCTiHE
2—3 TamuIbl KOK TYCTI JJAKMYC €pPITIHIICIH TaMbI3.

a) epiTiHmiHI 2 CBIHAybIKKa Oeuir, OIpiHIN ChIHAYBIKKA a3FaHa
JUCTUJIBJCHTEH Cy KYH.

9) eKIHIII ChIHAYBIKTHI 0ipa3 KbI3ABIP.

Jep0ec KOPBITHIHABLIAYFA APHAJFAH TAlChIPMa:

1. Bonwin 'kaTkaH KyYObUIBICTAPABI OaKbLIa KOHE TYCIHIIpin Oep.
2. AmOMUHMH XJOPHUJI EPITIHIAICIH THUIPOIU3ACY TEHICYIH CaThUIBI
TYpIE Kas3.

12-3epTXaHAJBIK KYMbIC

Mpuicmuiy exi anenmmi myszoapvinan moic (I1)-euopoxcudin
A1y JHCIHE OHbIMEH MAJACIpUbEe OMKI3y

1. Cpinaybikka 2 mi Mbic (II)-cynbdar epiTiHaiciH Ky JKoHE OfaH
YKaWJian HaTpUil TUAPOKCHUL epiTiHAiciHeH 1—2 muI Koc.
2. KyOsuibicTbl Oakpblia. TyHOaHBI cy3rifieH oTKi3 xoHe xy. Ilaiina
OOJNIFaH XUMUSIJIBIK pEaKIUSIHbIH TCHACYIH kKa3.
3. Tyn6a wmbic (II)-ruapoxcun €KeHIH AANENASUTIH Taxipudenepi
OpBbIHJIA.
a) Xyopu KbIIIKBUIBIH 9CEPIIECTIP.
o) TynO6anbIH O1p O6ITIH MIBIHBI TUTEILIE CAJBII, JKaHIaIl KbI3ABIP.
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I[epﬁec KOPBITBIHABLJIAYTA apHAJraH TalcCbIpMa:

1. JKorapeimarsl ToxipuOenepae 6oaraH KyObUIbICTApABI TYCIHAID.

2. 20 %-gpix 4 1p wMbic (II)-cympdar epiTiHAICIMEH KaJIIBIKCHI3
peakmusara kipicy ymiH kKanma 20 %-aeik (p=1,22 1/Mu1) HaTpui
TUIPOKCHU/] EPITIHAICIH KOCY Kepek?

3. Mgic (II)-rugpokcuain KaHgal TOCUIIEPMEH anyFa 0onaas?

13-3epTXaHaJIbIK KYMBbIC

Mpuipviwumeiy cyoa epumin my30apbiHaH Mblpblid 2UOPOKCUOIH ALY
JcoHe OHbIY amehomepliK Kacuemin 0anenoey

1. Mpipeiuts! cynbdar Ty3bIHbIH 20 %-AbIK epITIHAICIHEH 5 MJT abIil,
oraH HaTpuil runapokcuatrid 10 %-apik epiTiHmiciHen 5 mi kyi. [laiina
OonraH TYHOaHBI 2 ChIHAYBIKKa OO1.

2. CpiHaybIKTBIH OlpeyiHe cyab(aT KbIIIKbUI epITIHAICIH, €KIHIIICIHE
HaTPUN TUAPOKCH] EPITIHIICIH KYHl.

H,SO,

P
NaOH N1 N1 ()
e

NaOH

ZnSO — -

nSO, \ ér S ?
oy — > b= *

Jep0ec KOPBITHIHABLIAYFA APHAJFAH TancbipMa:

1. Mpippimr  cynbdar TY3BIHBIH EPITIHAICIHE HATPUH THAPOKCHI
KYWBUTFaH/1a OOJIATBIH XUMUSIIBIK KYOBUIBICTHI TYCIHAIP JKOHE XUMHUSIIBIK
peakIs TeHCYIH Kas3.

2. Kanpait 3arrap amdotepmik 3artap JAen arananbl?  MeIpbImn
TUJIPOKCHUIIHIH aM(POTEpITiK 3aT eKeHIH Kajal maonenaeyre 0omaant?

3. JKorapeina opeiHAaTFaH TOKipubOenepai TYCIHAIp.
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4. Mbipei cynbdaTr epiTiHAiciHe KYHAIpTill HAaTpuil epiTiHAICIHEeH
apThIKIIa MeJmepae Kyica, TyHOa maitna 60ona ma? Here? XKayaObrHb
TYCIHIP.

14-3epTXaHAJBIK KYMbIC

XpomHbviH exi, yuw dcone anmol aleHmmi Kocnaiapul

1. Xpom (IlI)-xymopun (ke TycTi epiTiHal) epiTiHAiciHeH 1-3 M
MOJIIIEPIHEC ChIHAYBIKKA KYWBINI, OFAaH COHINA MOJIIepAe KyHIIprimr
Hatpuii epitinaicid Koc. [lalina Gonran capsl TycTi TyHOara Ha3ap aymap.
TyHOaHbIH yCTiHE cyabdaT KbIIIKbUI epiTiHAiciH Kyil. Ilalina Oonran
e3repicrepai Oakputa. Peakiiust TeHEyIepiH Kas3.

2. Xpom (Ill)-oxcum xaceim  tycti 3ar. Xpom (IIl)-oxcuminen
mamamed 0,5 T anbIl, ChIHAYBIKKA call )KOHE OFaH Cynb(par KbIIIKbLI
epiTiHaICiH Kyl (TOThIK epin keTkeHmie). [laiima OonraH epiTiHIIHIH
TyciHe Hazap aymap. llaiima OonFaH XpPOMHBIH YII BaJIeHTTI TY3bl
epITIHJICIHIH YCTIHE a3-a3JaH KYWAIprill HaTpuil epiTiHAICIHEeH KyH na,
e3repicrepai Oakputa. Peakiiust TeHIEyIEpiH ka3, TYCIHIIP.

3. Kanuit GuxpoMarTslH KOIO capbl TYCTI €pITIHAICIHE a3jam cyibdar
KBIIIKBLI €PITIHIICIH KOC Ta, OChl Kocmara Harpui cymbdar (Na,SO,)
epITIHAICIH KyH. bepiareH XuUMUsIIBIK TOXIpUOeneri Tyc e3repici MeH
OHBIH ce0eOiH TYCIHIIP.

15-3epTxXaHaabIK KYMBIC

Temipoin (11) srcane (I1l)-euopoxcuomepiun any

1. Ceinaypikka 2—3 mu temip (II)-cynbdar Ty3bIHBIH €pITIHIAICIH KYH.
Oran a3 Medmiepae KyHaiprim Hatpuil epiTiamiciH Koc. [lalima Oonran
TyHOara a3-a3/ian XJIOPUJ KbIIIKbUT €PiTIHIICIH KOC.

2. Cpinaybikka 2—3 mu temip (III)-xmopua epitinaicin kyd. OraH a3
MeJIIIep/ie KYUaiprimr HaTpuil epitiHaicin koc. CelTin, maiiga OosFaH
TyHOara a3-a3faH cyiab(aT KbIIIKbUI €PITIHAICIH KYH.
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I[epﬁec KOPBITBIHABLJIAYTA apHAJraH TalcCbIpMa:

1. Xorapeiga naiina 60aFaH XUMUSUTBIK PEAKIUSIIAPAbIH TEHIEYIEPiH
xKas.

2. OpOip Toxkipubene OOIFaH TYCTEPAIH ©3repiCiHe Ha3zap ayaap KoHE
OCBI ©3TepicTepiH ceOeOiH TYCIHIIP.

3. Fe(OH), xone Fe(OH), runpokcuarepin Kanai ainyra 6omauni?

4. TemipaiH €Ki BaJICHTTI KOHE YIII BAJICHTTI KOCHAIapbIHBIH TYCTEPIH
e3apa CaJbICThIP.

16-3epTXxaHaJIBIK KYMBIC

Exi orcone yw eanenmmi memip my30apoll aHbIKMAy

1. Ceinayblkka xaHa nanbiHpainrad FeSO R epITiHAIIeH 3—5 TaMIlbl
KyH JKOHE OHbIH ycTiHe Kbi3bul Kan Ty3el K.[Fe(CN)] epitinaicinen
Oipueme tammbl Koc. TypynOynb keri tynOacel Fe [Fe(CN),], maina
OonybiH Oakbuia. Peakius TeHueyiH xas. by peakmus epitinmige Fe*
MOHBI Oap €KEeHIH OUTy YIIIH canaljibl peakiys eCenTene/l.

2. a) CepiHaysikka Ttemip (III) xmopuai epitiHaicineH 2-3 TaMmIIbl
Ky# koHe ycTiHe capel KaH Ty3bl K [Fe(CN) ] epitinaicinen Gip Tamimibl
Tambi3. bepwummii  Ty3mapel TyHOacekl Fe [Fe(CN),], maiina Gomybin
Oakputa. 0) Peaknusi TeHACYIH MOJIEKYNIAIBIK >KOHE MOHJBIK KOPIHICIHIE
ka3. o) ChIHAyBIKKa FeClz, 0,01 M epitiggicinen 5—6 Tammer 0,01 M
KaJuid HEMece aMMOHHWW pOJaHu] EpITIHAICIHEH TaMbI3. EpiTiHAl Temip
(IIT)-ponanun Fe(SCN)2 raiga OOJIFaHABIFBI CEOCTITI KOHBIP-KBI3BLIT TYCKE
Oosimanbl. Peakius TeHAEY1H MOJIEKYIAJBIK KOHE HOHJIBIK KOPIHICTE Ka3.

3. a) meH o) peakuusutap Fe'™ moHBI yIIiH cama peakiuschbl OO
caHaJsabl.

[ep0ec KOpPBITHIHABLIAYFA APHAJFAH TalcbipMa:

1. Tlaitma 6onFaH KyOBUTBICTAPABI TYCIHIIP.
2. TwuicTi peakums TEHICYJICPiH Ka3.
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17-3epTXaHaJIBIK KYMBIC

Llotivin orcone bonam yneinepimer mamwvicy

1. Caran GepinreH MIONMBIH MEH OOJIATTHIH YJTUIEPIH Kapamn HIbIK.

2. Temenneri Toxipube >KopAeMiHIE IIOWBIH MEH OONaTThIH ©3apa
alBIPMAIIBUTBIFBIH OLJTIIT aJl.

3. Bip chiHaybIKKa HIOWBIHHBIH KIIIKEHE >KAHKACHIH, aJl €KIHIIICiHE
0O0JaTThIH JKaHKACBIH call, >KaHKaJIapAblH cajaMarbl Oipaer Ooirysl
kepek. CpIHaybIKKa 2-4 MJI CYMBUITBUIFAH TY3 (XJIOPHI) KBIIIKBUIBIH
KOC JKOHE JKaWjam KeI3aplp. Erep rasgapasiH KapKbIHMEH OesiHyl
TOKTaca, ChIHAybIKTapFa Tarbl IIaMalibl KbIIIKBUT Kyi. ByHbI ra3 OemiHyi
TOKTaFaHIIIa KaJIFacThIP.

I[epﬁec KOPbBIThIHABLIIAYFAa apHaJFraH TalcCbIpMa:

1. XXyprizinren peaknusuiapapl TYCIHIIP.

2. Twuicti peakuusi TEHACYJIEPIH Ka3.

3. CpiHayBIKTapAbIH KaWCHICBIHAA KApKBIHIABI (OTTEri) ra3 OedmiHim
HIBIFaabI?

4. baxplnaraHIapbIHIBI TYCIHAIP.
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JKAFIANBIH KOPCETETIH KecTe

OKyBIK-

OKynbIK- ChbIHbIMN
OKyIIBIHBIH . ChIHBIT THI
Oky | ThIH maiinana- L KeTeK-
P/n aTkl, . XETeKIiCiHiH, | TalChIpFaH- e
XbUTbl | HyFa OepinreH- IICiHiH
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N[ || —

Iajiinananyra OepijireH OKYJbIK OKY JKbUIbI AIKTAJFAHIA KAHTAPBIN TANCHIPHLIAIBI.
ZKorapsinarsl KecTeHi CHIHBIN XKeTeKIIici ToMeHeri 0araaay
oJemepi Herizinae TONTHIPAJIbI:

Kana OKyJBIKTBHIH aJIFAII peT Maiiananyra OepireHaeri JarJaibl
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