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CAPCYXAH

A3 xKaauM muHOC OyITaHW MHCOHXO 00 MOJJax0 Ba XOJAHCAXOH
KUMHEBHA a3 TabpuUX MabiayM acT. bapou mHkumodu Gukp, TacaBByp Ba
TaJIKUKOTXOH JTaBpaxou MOTHAOWN MHKHUIIOGH KuMué 6apobapu Oucép
OJIMMOHU XOPUYM OJIUMOHHM ¥30€K XaM Xuccau ap3aHjia JOpaH/I.

Jlap 60pan (pabONMATH aMaluu XalKXOU Aap XyAyAHu ¥Y30eKHCTOH
3UHJAaruKapaa, a3 yymia, kohpTaHd KOH, TYJIOXTaHU OXaH, UCTEXCOJH
yysiH, Tall€p KapJaHW MIKWIIA, COXTaHU ambEXou cadoain GapuH
KOpX0, 3¢0y 3MHHATXOM a3 MOJIJaXOW KHMHEBH TaMépkapramryzaa,
KOFa3xo0, XaTxo0, cMMo0 Ba maiBacTaxou y, Ku 0apou aTTopit 3apyp acr,
paBranxou 3¢dupit, JOpyH TAPMOHXOM a3 PACTAaHUXO Taépkapaairyaa
MabBIyMOoTX0 MaBuya acT. Conu 751-ym nmap CamapkaHna a3 mycTIOXH
JlapaxT Ba KaHaB MCTEXCOJIM KOFa3 0a poX MOHJA IIyaacT.

Conxou 460-377 meumr a3 Meno[ OJIMMHU KOMYCHUHM IOHOHHM KaJauM
lunnoxpar (JlykmMonu Xakum) rupudTaHd BOCUTAXOU JOPYBOpPH a3
pacTaHil, XalBOHX0 Ba MUHEPAJIXOU TaOWil JOHHUCTA Oy.

Conxou 721-813 Yooup nobn Xaiiém (I'abep, map Oopaum ycyiaxou
XOCUJIKYHUH Te300xou cyndar, HUTpAT Ba “00u 3ap” MabIyMOTXO
N074aacT) CIOUPTU HOBIIAAMJIPO MYaMsiH KapAa, XOCUSTXOH OHPO
OMyXTaacT, ycylu TaW€pKyHUHM paHru cadeapo Ttakiaud kappaact,
yCYyJIXOW ToO3a KapJaHU Te300uM cHUpPKOpo Oa BOCHUTAWM TaKTHD
(nuctunsitcusi) omyxraact. Hap "XadbTon kutod”’-u § map Oopawu
Metannxo (punus, Gynys3, cuM) Ba MUHEpPAIXOU OUCEP MabIYyMOTXO
oA IIyJaacT.

Onumu komycit Axman an-@apronin (Andparanyc), KU gap HOXUSIU
KyBau Bunostu ®@aprona taBamnyna €draact, conxou 797-865, map
acapu xyn — “Kutob aman ap-paxomar” — sike a3 acapxou aBBaJIMHAII,
K1 Oaxmuaa 60a kuMué€ MeOoIras, TapKuOu Xyiiaum HOEOHU Jaap HUIOMETP
nctudoaa Oypaamyna Ba aap TYJIH Xa3op COJ 3€pU TabCUPHU 00
xypaanamrymgapo Takaud xapma Oya.

Conxou 865-925 Ab0y6akp Myxamman ubuu 3akapuéu ap-Posi
(Pazec) 6a kumué Ba Ta600aT XHccaW KaJIOHU XyApO I'y30INTaacT. ¥
aBBAJIMH MapoTu0a MOJ/1aX0u KUMHUEBUPO O6a CHHPXO TaKCUM KapAaacT.
Hap 6opau Tabobatu OeMOpUXOM T'YHOTYH O0a BOCUTaWM pacTaHUXO
HaBUIIITAACT.

Kopxou unmun Abynacpu ®@opobdii (873-950) 6apou unHkuimodu



ycynxou kuMmué€ cabad myna Oyn. AOypaiixonu bepynin (973-1048)
6omiaq YMHCXOM KyXil, MUHEpaAJIXO, METAJNIXO0 Ba aurap Oucép
rnaMBacTa, Xyjaa, XOCUJIAXOH Jap acOCH OHXO XOCHJIIIYyJapoO OMyXTa,
acapu Mamxypu xya — “Mwunepanorus”-po odapun. Hap kutodu
“Kuto0 ac — caiimana” map Oopau mopyxou MHUHepanid Gukp poHaa
1Iy/1aacT.

Hap nexam Admonam Bunositu byxopo taBannmyaédra AOyanin
nb6nu Cuno (AButrcenna) (980-1037) a3 kumuéraponu Oy3ypru acpxou
Muéna oOyna, ¥ nap “Puconar an — uxkcup”, “Kutod am — mudo”,
“Konynxou tiO” O0apuH acapxou Xya Aap Oopau map amMaauéTu THO
xo0Jarxou uctudomadbapun 6ucé€p T€300, UITKOP, MOAAAX0HU MIH(OOAXIIT
MabIIYyMOTXOH TapoHOax0 OBapaaacT.

“OnuMun XaKuKid, 9bYOJKOPUM XAKUKHA — MH 00 Cy3aH 40X Kocb—
TaH O0apuH KOpU cepMallakkar acT. UHpo omaMu MeqOHUCTAa MEIOHAa,
HaMEIOHKCTa JJOHUCTAHAII 3apyp acT’?.

ba cudaru nmaBoMKyHaHJaroHu MYHOCHMOU a4yao0g0HU Oy3ypro-
HaAaMOH OJIUMOHHM KHUMHErap Ba KUMHUErap — TEXHOJOTXou memnicadu
3amonaamoH O.C.Coauko, C.FO.IOnycos, X.P.Pycramon, X.V.Vc-
moHoB, M.H.Ha6ues, M.A.AckapoB, X.H.Opunos, H.A.[lapnues,
K.C.Axmenos, 3.C.CanumoB, H.P.FOcydOekoB, A.A.AO6ayBaxo00B,
C.II.Pammmnosa, II.NU.ConuxoB, C.U.Mckannapos, FO.T.Tomnynoros,
C.C.HebmaroB, b.M.bernos, T.M.Mupkomunon, A.F.Maxcymos,
A.N.T'nmumenkoBa 0aprHX0 60 KOPXOU YaXOHIIYMYIH XyJl Oapou pyuiau
(dhanaM KUMUE XUccaW ap3aHian Xyapo T'y30IITaaH/I.

Comu 1997-ym a3 tapadu omumonu y30ex UM.P.AckapoB Ba
T.T.PuckueBxo uxtucocuu “TacHud Ba ceprudukaTcusiu TOBAPXO Aap
acocu Tapkubu kuMuéEB” O0a cucteman (GaHXOWM KUMHUE JOXHI Kapjaa
myn. Conu 2017-ym a3 tapadu npodeccop U.P.AckapoB 0a cudaru
“Kumnéu toBapxo” takomyn gonaa myn Ba a3 tapadu OAK Tacaukum

Xynpo EQT.

! III.M.Mupsuées. Mypouunarnomau Ilpesunentu Pecnybnukaum Y36eKucTOH
LII.Mup3uées 6a Onuir Mawuc. 22-nexabpu, conu 2017.
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TAKPOPU MAB3YBXOU ACOCHUHU
KYPCU KUMUEN CUH®U 8-YM
JHouumomy3 a3u3! bapou on, ku gap cuadu 9-ym panaum kumMuepo
oMy3eM, 0osi1 6ab3e JOHUIIXOU Jap cuHpU 8-yM rupudraaMoHpO
TaKpOp HAMOEM.

0)

CucremMan JaBpUHU 3JIEMEHTXOU KUMHUEBH
§1 Ba KOHYHHU AaBpi

XaHroMH OMYXTaHU KUMUEHU FAUpUOPTaHUKI MO 060 Tabpuxu Kamidpu
CHUCTEMau JaBpUU NIEMEHTXO Ba KOHYHU JaBpil IIMHOC IIyaa OyaeMm.

(. Oxupu acpu IX éa uomuoou acpu X Aoy ap-Po3zi oap acocu\
YY00 HAMYOAHU MOO0AX0 A3 HADOMON, Xall8OHOM 64 MALOAHX0
2/1eMEHmMX0PO MACHUG HamYO.

e Conu 1620 A.Cana me3ob6xopo 6a cungu o006ii, me3ooi ea
PAaB2anii yyoo Hamyo.

e Conu 1718 EYHoggpya yaosanu wabexusmu moooaxopo
mapmué 000.

o Jlap acpu XVIII 30-mo rnemenm mavaym 6yo.

o Jlap acpu XIX annaxkau 3uéoa a3z 60-mo nemenmu KumMuégi
MaABIaAYM 2apouo.

*  Onumonu oamonii H. /leoepentnep (1829), /1. Mentep (1864), éa
anziuc Y. Oonune éa 4. Hwnenoc (1863), gpaponcasii 4./[toma
eéa A.Illankypmya ea 6av3e 01UMOHU Ou2ap Kyuiuui Kapoano,
Ku cucmemamuszamcus (AvHe 0ap 3epu AK CUC™MeMau MYausaH
Mymmaxuod HAMYOAH)-U INEMEHMXOU KUMUESUPO MACHUGD
KYHaHO.

* Myammou macnugu snemenmxou Kumuéegii conu 1869 az ma-
pagu onumu pyc /1. H.Menoeneee 6omysaghpaxkuam xan kapoa

M Y0. )




JI.1. MeunneneeB KOHYHHU AaBpupo O60pu HaxycT Oa TaBpu 3epuH
tabpud aoma OyI: «..XoCUAmMuU Mo00axou coo00a, UHUYHUH WAKJ 6d
Xocuamu namneacmazuxou IiemMeHmxo 00 ap3uuwiu 6a3HU AmMoMuUu
I1eMeHmxo eobacmazuu 0aspii 0opauo...». Mo XyO0 MeaoHEM, KU
OapaTap Jap HaTU4YaW aMUK rapauJaHy JOHHUIIXO Ba BacebTap HIyJaHU
TacaBBYpOT Jap Oopau COXTH aToM 00 Tabpu(]u HaBU 3€pUH HUBaA3
Kapja mryu:

«XocuATX0M 3JeMEeHTX0U KUMHEBHA Ba MOAAaX0U COAJAABY MY-
pPaKkkadM XOCHJIKApAaW OHXO0 00 Oy3ypruu 3apsiiv si/ipou aTOMXOH
HH 3JIEeMEHTX0 B0oOacTaruu 1aBpi 10paHI».

KoHyHU naBpii-KOHYHHM TaOuaT Ba MaiiBacTaruxow jgap TalOuar
MaBYyJau ypo akC MEKyHa.I.

Jlap acocw KOHYHU JaBpil CUCTEMau 3JIEMEHTXOW JaBpit 6a Byuynd
oMas.

Jap maknu aBBanu cuctemau naspit (1-ymu maptu c¢.1869) 63-1o
AJIEMEHT, Jap IIaKJIM 3aMOoHaBii 118-To 3memMeHT akc édraacrt.

TapTuOu 4yoWrupiiaBum 3JE€MEHTXOU CHUCTEMau NaBpil, XOCHUSAT-
xon (QU3UKIA Ba KUMHUEBUU OHXOpo 00 Tariimp&Oum naBpii TaBCcUD
HamynaHja. 3epu mMapxymu daepit 6aba a3 docuiaam MyalsiH Tak-
poOp HaMyJaHU XOCHITH 3JIeMeHTpo Mmedaxmanna. MacamaH, nap
yaaBaJ MmeTaa(Quiamn3)-Xxou HIIKOPHA, TaJJOTEHXO0 Ba ra3xO0W HHEPTH
O0apn a3 8 € 18 snemenT map dbocuiaau pocT (IaBp) YOUTHP IIyAaaH]I.
UyHUH XOCHATH TarWup&€Oum tapTuOM atoMxo Oa mypliaBuM KabaTu
SJIEKTPOH# BoOacTa acr.

CucreMau JaBpUM 3J1€eMEHTX0 BA KOHYHU JIaBpii
a3 HYKTau Ha3apu COXTHU aTOM

J.1. MenneneeB KOHYHH AaBpUpO Kamid HaMya, 4aJaBaJIk JaBPUPO
TapTubd 107, Basne cababu MOHaHA#N Ba TaQOBYTH XOCHUSITH DIEMEHTXO,
MOXHSITH COJIIAaTUY TaFHUpEOUN JaBpUPO IIApX, 0J1a HATABOHUCT.

Hap acpu XIX o1uMOH aToMpoO 3appayau TaKCUMHAIIaBAHA MEXU-
cobunany (map peakcusixom KUMuUEBH TariupHaéOanna). Kamduérxoun
nnmue, ku oxupu acpu XIX Ba mbtumoun acpu XX 06a aman omagan,
WH TacaBBYpPOTPO TaFHUp AOJAH]I.

* Kawgu nypxou penmecenii (X-uypxo) a3z mapagu onumu
oamonii K. Penmeen, c. 1895.
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(e Kawgpu xooucau paouoakmueii (onumu ¢ppancasii A.BeKKepeﬂ,\
c. 1896).

* Kawgu rnekmpon (onumu anzauc 4. Tomcon, c. 1897).

» Jlap cucmemau oaepii 6apooap oyoanu 3apaou A0po da pakamu
mapmuou Inemenm (oaumu unzauc /l. Mosni, c. 1913).

* Od¢gapuoanu nazapuau npomoHi-HEeUMPOHUU cOXMU A0PO (0.1u-
monu pyc /I./1. Heanenko éa E.H. I anon, unuynun oiumu 01mMOoH
B. I'eiizenoepe, c. 1932). D

MaBkeu 3J€EMEHTH KHUMHUEBH Jap CHUCTEMaW JaBpid 0a COXT Ba
XOCHUATXOU aTOMHU OH BoOacTa acT.

N\

OMy3umu panmoakTuBusATH 31eMeHTX0 (M.CxnamoBckas-Kropi,
D.Pe3epdopn) HUIIOH AOA, KM aTOMHU IJIEMEHTU KUMHUEBH CUCTEeMau
Mypakkab mopaa. Mypakkab OyJaHu cUCTeMad aTOMH 3JIEMEHTH KU-
MHUEBA HUILOH JIOJ, KU SAPOU aTOM 3apsiau MycOil JopajJ Ba aap aTpo-
bu OH PIEKTPOHXOM XapaKaTKyHaHJa MaBYyaaH] (MaccaW 3JIEKTPOH
(€) 9,110 kr, Ba 3apsiau manpuu 31ekTpon 1,6 - 107" Ki-po mopan).
MauyMyu 37€KTPOHXOU aTOM Kadamu (KOHQuzypamcus) 3neKkmponuu
aTOM HOMHJA MelIaBag. ATOM 3appau dIEKTPOHEUTpas acT. Xyjaoca OH,
KM aJaay dJIEKTPOHXOM KabaTH 3JEKTPOHUHU aTOM 0a 3apsau saapo &
pakaMu TapTuOuu (Z) 3JeMEHTXOU CHUCTeMau JaBpit 0apobap acrT.

MyBopUKHU Hazapusii NPOTOH-HEUTPOHH SAAPOU aTOM a3 MpPo-
TOHXO Ba HEUTpPOHXO HbopaT mebomaun (npomon (p) — 3appauae, Ku
maccaaw 1 6.a.m oyoa, 3apsaou +I1-po oopocm; neiumpon (n) — 3ap-
pavau rneKkmponeimpanu maccaaui 6a NPOMOH 6a INEKMPO-
Heulmpan HaA30uUK).

3apaau Aapo a3 pyd mrymopau MPOTOHXOU TapKUOU Bail MyaulsiH
KapjJa MeliaBaj, a3 MH 40, NIyMOpau AApOU aTOM XaMm Oa pakaMu
TapTUOWM PJIEMEHTHU CUCTEeMau JaBpii Oapobap acr.

Maccau amom (A) 6a cymmau maccau xamau 3appaxou mapruouu
amom bapobap acm:

A = Maccau NIpOTOHXO + Maccaum HEUTPOHXO + Maccau IJIECKTPOHXO

I'ypran MyMKHH acT, KU Maccam 3JIEKTPOHXO HHUXOIAT Xypa Oyna,
Maccau aToM (akaT a3 Maccau MPOTOHXO Ba HEUTPOHXO HbOopaT Mebo-
majna. Maccaun HUCOUMM aTOMH 3JIEMEHTXOPO MH TaBp MyaWsH KapJaH
MYMKHH:



A =7 (amaau NpoTOHXO, paKaMu TapTubi) + N (agaau HEUTPOHXO).
Ananum HEUTPOHXOU siApOU aToM Oa (dapKUsITH mMaccaum HUCOUU
aTOMUU DIIEMEHT Ba paKaMM TapTuOum oH O6apobap act: N = A — Z.

XaMuH xen kKapaa, MyBoGHKHA MaBKEH 3JIEMEHTXOU CUCTEMau J1aB-
pit TapkuOu aTOMU OHPO MYyaMsiH HaMyJdaH MYMKHH acT (4aaBaiu 1).

Yaosanu 1.
Coxau atome, 3appauaxo
KH OXTHMOJIHU ATIOMAT Ananu
W I BNl (agamu a3 macT Macca 3appaxo
3appaiaxo Hom Jar — 3apsi) B.A.M. 3apsn | pap arom
MYMKHH acT
IIporon 'p 1 +1 Z
Anpo Heiitpon ;n 1 A-Z
Kabaru DJEKTPOH e 1/1836,1 -1 Z
SJICKTPOHH

Mo ampma OapomMajnem, Ku 0a TapKUOM aToOM 3appaxod 3apsiau
MycO# Ba MaH(pI — BIEKTPOHXO Ba MPOTOHXO JAOXHJI IIyAa, a3 MauMyH
3appaxou MyKoOusi1 ubopar MeOOIIaH/I.

[IpoToH, HEUTPOH, AIEKTPOH 3appaxoH dIEMEHTapit Oyma, X0JIO0 XO-
CUSITXOH TYHOTYH AopaHj (Macca, 3apsij Ba F.) Ba 00 3appadaxou 3uéy
MabJyMaHII. Arap MO OHXOpPO JHJla HaTaBOHEM XaM, Jap XaKHKar,
MaBYYAUSATH OHXOPO OUCEP OIMMOH nap Tauypubaxou T'YHOTYHH XyI
TacAuK KapAaaH/I.

ATOM Ba MOJIEKyJlau 3appaxou dBJIEMEHTapil MHUCIHU MaTepus
ryHoryHaua. OmMy3umu TariupE€OUN COXTH aTOM HHUIIOH MEIWXal, Ku
aTOMXOM JJIEMEHTXOU CHUCTEeMaH NaBpidi MyBODUKU COXTH KabaTxou
AIEKTPOHH 00 TapTUOU MyailssH 4yoil rupudTaany.

Jap xoylaT OpoMii COXTH DJICKTPOHHU atroM 0O axaau SJIEKTPOH-
XOM OH MyaMssH Merapnaaj. DHEpPrusid 3J1eKTPOHXO OpPOUTAIXOU MH-
HUMAJIUPO JopaHI. Apaaud SJIEKTpOHXO 0a 3apsau siapo Oapobdap
MelIaBajJ. XaMHH TaBp, allHaH 3apsaa siApO OO0 COXTH JJICKTPOHHU
aToOM Ba sSIKYOsl 00 HUIIOHAMXAHJaU XOCHATH DJIEMEHT TaBcud 1aonaa
MemaBaZ. A3 OH Tabpudu 3epUHU KOHYHHU JaBpil OapMeosi:



*  Xocuamu moooaxou coooagy mypakkaoe, Ku a3 31eMEeHmMX0uU
KUMUEBIH XO0CUl MeUWIABAHO, 00 3apA0X0oU AOPOU XAMUH Ijle-
MEHmX0 godacmazuu 0agpii 00paHo.

Ananu kabaTtu 2MEKTPOHHUU Xap sSK dJIIEMEHTH KUMHUEBH Oa pakamu
JlaBpUU 3JIEMEHT yourupinyaa 6apodap act. H Ba He sk kaGatu 31eKkT-
pOHH AOpaHJ Ba JAap AAaBpHU SAKyM YOUrupaHI. ATOMXOHM 3JIEMEHTXOU
Li, Be, B, C, N, O, F, Ne ny kabatu 3JeKTpOHii JOpaHI Ba Jap AaBpu
IyIoM qourupasj Ba f. Jlap KabaTu 3JIeKTpOHUHM OepyHAu aTOMXOU dJie-
MEHTXOM KMMUEBH ajaay dJIEKTPOHXO a3 XallTO JJIEKTPOH 3UEN IIyAa
HaMmeTaBoHaA. Jlap cucTemam AaBpil XalITO TYpPyX MaB4ya MeOomian.
Xap sk rypyx 0a 3eprypyxxou (rypyxua) acocii Ba MIJIOBarit 4yjuo
MemaBaHA. Aaiu 3JIEKTPOHXOM aTOMHU 3JIEMEHTH 3€PrypyXXOH acoCUM
KabaTu »nekTpoHnu OepyHa (Faiip a3 H) 6a pakamu rypyx 6apobap acr.

@— 1. O2036uu oasp 60 mawkKurédbuu Kabamu HA8U IEKMPOHIL
Mmysoghuxam mekyHao. Xap sk 0asp az Memanixou UKopi cap
wyoa (0ap oaspu axkym H), 60 eazu unepmii ba oxup mepacao.
Kabamu 6epynau onxo az 8-mo (Oap eenuti 2-mo, 1s?) snexkmpon
ubopam 6yoa, pamsu ns’np® oopao (n — aoadu Kabamu
DNIeKMPOHIL).

@— 2. Dnemenmxou 3ep2ypyxxou acocii 6a unosazii 60 nypuiasuu
Kabamxou 21eKmpoHil a3 axoueap gapx mexyHawuo. /lap xa-
Mau 3nemMeHmxou 3ep2ypyxxou acoci € s-zepKkabamu oOepyHa
(s-onemenmxou eypyxxou I ea II) eéa é p-zepxabamu bepyna
(p-anemenmxou 2cypyxxou III — VIII) 6o snexkmpon—xo nyp
mewasao. Ce daxeonau (Oexaoau) 31eMeHMXOU 3epeypPyXXou
unosacii (Sc-Zn, Y-Cd, La-Hg) d-3zepxabamu ooxunii az 10 mo
9NIeKMPOHXO0 NYp Meuasano 6d OHXOpPO d-31eMeHmX0 MEeHO-
mano. [ap snemenmxou 3epeypyxxou OyIOMuU UN08A2HU, SbHE
JAAHMAHOUOX0 684 AKMUHOUOXO f-3epxabamu ooxuna as 14 mo
97IeKMPOH NYP ULyod, OHXOPO f-21eMeHmX0 MeHOMAHO.

XaMUH TaBp, COXTH BJIEKTPOHUHU aTOMXO Jap acOCHU I'ypyXxxo, ajaiu
3EeprypyXXOHu acoCHh Ba WJIOBaAri, agaad JJIEMEHTXO Jap Iypyxxo Ba
naBpxo Oapom (paxMOHJAHU COXTH CHCTEMaM JIaBPA axXxaMUSITH MYXHM
nopan. ba Hopaxmum map 4oWrupiiaBuM 3J1€MEHTXOU KajlWil Ba aproH,
KOOaJT Ba HUKEJ, TEJUTyp Ba MO Aap cucTeMman aaBpii (0a COXTH aToMu
OHXO HHUTape]) Ba aAurap OUCEp MyaMMOXO HIapX MEIUXA/I.

9



TariupeéOuu XOCHUATH JIEMEHTXO0 Aap AaBPX0 Ba rypyxxo

Hazapusu s1exTpoHUHM COXTH aToM 0Oa 4Hapa€HU COXTH aTOMH
XOCHUSTU 2JIEMEHTXO0 Ba MaBKEW cCUCTeMaM JaBpil BoOacTa OMyXTaH-
po 930X moA. MyBopUKH Hazapusiu Mas3Kyp, ap aCOCH pEaKCUsIXOHU
KUMUEBI MYHOCHOATXOM JJIEKTPOH — Yapa€HU COXTMOHU TAKPOPHUU
3MHAaXOU JJIEKTPOHUHM aToM Mexo0an. Jlap oH acocaH, PJIEKTPOHXOU
(37eKTpOHXOM BaJeHT) KabaTu OepyHa UIITUPOK MEKYHaH/I.

Macanan, coXTH KabaTH 3JeKTpoHH OepyHan aTomMu kKapOoH Oa
TaBpHW 3epuH Mebomam: s’p?, Xosatu qyHOUMm (aHre3uin) 6a TaBpH
3EpUH Merysapas: s'p’.

KabGarxou myppam makcumanin OapkapoprapuHania. KabGarxom
3JIEKTPOHXOU Ma3Kyppo mamomuiyoa MEHOMAaH], Jap OH 3WHAU
(kabaTu) SJIEKTPOHUHU OepyHa KOHPUTYPATCUSU BICKTPOHUHUT s2P° (8
3JIEKTPOH)-po aopan (map He s?).

bapou xamuH razxou mHepTi 6a peakcus moxui HamemaBaHa (He,
Ne, Ar) € xene 6a gymBopi (Kr, Xe, Rn) 6a peakcus noxua memiaBaHI.

Jlap 3uHaxou OepyHaw aTOMH METAJJIXO OoJaTaH TO 4 3JIEKTPOH
MaBuya Oyaa, oHXO 00 siApo cycT maiBacTaHJ. XaHTOMH 0a peak-
CHs JOXHWJ IIyJaH OHXO JJICKTPOHXOHW BaJCHTPO I'yM MEKyHaHI. Me-
TAJIXO0U UIIKOpHA HHUcOAT 6a METalJIXOW AUrap XOCUSITH METaJlJIuu
KaBUPO JOpaHI. 3epOo OHXO HUCOATU JAUTAp METAJIXO DJIEKTPOHXOU
OepyHa, DJIEKTPOHXOHW BaJIECHTUPO Oa OCOHW T'yM MekyHaHad. bapou
MYKOHCa XOCHUSTH METAJIJIUH JIEMEHTXO0, OJaTaH, Oy3ypruu Maxcyc
— 9Hepzuau uonwaesuu I-po nctudona medbapans.

* JHepzuau UOHWIAGH — UH MUKOOPU IHEpZUAU 3apypil dapou
yyoowaeuu 1 oona snekmpon az amom meodoutao.

Boxunm sHeprusin noHmaBin HUCOATH aToM 00 AIeKTpOH-BOAT (3B/
atoMm) udoma kapaa MeniaBaa. JHEPTrUsid UOHIIABUU aTOMXO 00 pakaMu
TapTHOWHU DJIEMEHTXO Jap BOOACTAaruM JIaBpUAH/I.

Jap xabatu snexkTpoHuU OepyHaW aTOMHU FAWUPUMETAIIXO YOPTO
Ba 3UENTAp INEKTPOHXO0E MaBYYyAaHI, KM OHXO OO siIpO caxT maiiBac-
taa. Oparad, aToMu FallpuMmeTanixo O0a peakcHus Japomana, 3JeKT-
poHpo 0a xym merupana. bapon Mykoucam XOCHUSITA FAHPUMETAIIXO
(nmrxoHHUATH 060 Xyn rupudTaHu 371eKTpoH) Oy3ypruu maxcyc E-po
nctudona mebapana, ku Oy3ypruu Ma3Kyp Maii 6a 3JeKTPOH acT.
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* Maun 6a 21eKmpon — MUKOOpu 3IHepcuau xopuyuiyoa é
@ypyoypoa xanzomu naiigacmuiaéuu sAK OOHA INEKMPOH Oa
amomu Heumpai meodouiao.

Boxunu maiin 6a 31exkTpoH HHUcOAaTH aToM 00 3JIeKTpOH-BOJIT (9B/
atoMm) udoaa kapaa Memanas.

DneMeHTX0oM 3eprypyxu acocuu rypyxu xaprym (F, Cl, Br, 1)
— FalpUMeTaJJIXOM THUOHUKHA (TrajJoreHxo) KUMaTH MallKyHaHJau
DIEKTPOHUM KAJOHTAPUHPO MerupaHa. Tariup&Oum coXTuU aTom
Ba XOCHUATXOHU DJIEMEHTXOM SIK JAaBpPpPO Jap MHUCOJHU JaBPU CEIOM
nuga mebapoeM. ATOMHU Xap sIK JIEMEHTU WH JaBp JOpoHu ce Kaba-
tn ’nekTpoHit — K, L, Ba M meOoman, gap O6apobapu UH COXTH
kabarxou K Ba L Oapou xamam 3J1€MEHTXOU UH JaBp SIK XeJd Me0o-
mas. Coxtu Kabatu O0epyHau M Oomran, dhapk MexkyHan (4aaBaiu 2).

Yaosanu 2.

Homu | Pakamu | 3apsaau |Konduryparcusu Pamuycn QHGPTH’H:I ﬁgifﬁoia

5JIEMEHT | rypyx ADPO JIEKTPOHM ail?:[’ HOHP:IJ;aBH’ 3Bp ’
Na | +11  |Ls?2522p°3st 0,189 5,14 0,47
Mg II +12  |1s?2522p°3s? 0,269 7,64 0,32
Al 111 13 [1s22522p°3s23pt | 0,143 5.08 0,52
Si v +14  [Ls°25°2p°3s°3p® | 0,134 8,15 1,46
P A% +15  [Ls°25°2p°3s°3p° | 0,13 10,48 0,77
S VI +16  |1s?2522p°3s%3p* 0,104 10,36 2,15
Cl VII +17  |Ls?25%2p®3s%3p° 0,099 13,01 3,70

bapobapu 3uénmaBun 3apsau siIpOU aTOMXOHU JIEMEHTXOU UH J1aBp
paauycu aToM XypJ MellaBajl, IIyMopau 3JIEKTpOHXOU Kabatu OepyHa
Meadzosa. Jlap HaTuya KamujgamaBUUd 3JIEKTPOHXOM KabaTtu OepyHa
0a saapo myp3yp rapauaa, SHEPTUSH MOHUIIABHA Ba Maly 0a 3JIEKTPOH
Meadzosa. A3 xamMmuH ca0ab, XOCHSTH METaJJIUM dJIEMEHTXO a3 Jam 0a
pOCT CyCT 1y/a, XOCUSITH FalpuMeTaJUIi Iyp3yp Merapaai.

Japxakukar, naBpu ceroM 00 meTai((puian3)-u TUMUKUUA HUIIKO-
pi-Harpuii cap memanai. Jlap sjneMeHTH O0abJiMHA — XOCHUSATH MeETall-
JIUM MarHui HucOar 6a HaTpUM cycTTap 30XHUp Merapiaan. DIEeMEeHTH
HaBOaT — aJIOMUHHUU Jap aKcapusT MalBacTaruxoW Xy XOCHUSITH
amdoTrepnn 30xup MekyHana. DunemenTtxou Si, P, S Ba Cl raiipu-
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MeTalul Oyna, XocusaTu ralipumeraiit a3 Si to 6a Cl meadzosa. Xmaop
FapuMeTayii TUMTUKUCT. J[aBp 00 3JIeMEHTH MHEPTHUU aproH TaMOM
MemaBaa. UYyHWH TarWupEOUM XOCHSITH KUMHUEBUU DIIEMEHTXO Jap
XaMma JIaBpXx0 MYyIIOoXuja MemiaBaj (BoOacTaruu AaBpii).

Hap maBpxom kaJioH HUcOAT 0a MaBpXOHW XypJ XOCHATH METaji
CYCT 1IyJa, XOCUSITH FalpuMeTaJulid TaJipudaH Mmead30si.

Hap muconu snemeHTxou rypyxu IA TariiupéOuum XocusiTu
KUMHUEBUU DIIEMEHTXOM 3E€PrypyXH acocupo BobOacta 6a TardmpéOuun
COXTHU aToM auja mebapoem (yaaBanu 3).

Yaosanu 3.
Homu | Paka- | 3aps- Kouduryparcusii 371eKTpOHMA Pajurycu | IHep s
BIIEMEHT | v T aroM, HM |AOHHMINABH,
JIaBp | sapo 5B
H 1 | +1 ISt 0,11 13,59
Li 2 | +3 L2251 0,155 5,39
Na 3 +11 1522522p3s? 0,189 5,14
K 4 +19 1522522p93s23pfast 0,236 4,34
Rb S ..3623p"3d4s?4pS5s? 0248 | 418
Cs 6 +55 .. A524p®4d19525po6s? 0,262 3,89
Fr 7 +87 -.4824p°4d14£145525p°5d6s26p°7st 0,37 3,83

KabaTu »1eKTpOHUU DIEMEHTXOHU K 3€pTypyX COXTH sKXe-
na popana. Jap xkabatu OepyHau 3JIEKTPOHUU DIEMEHTXOU TYypy-
xu [A SKTO s-3J1eKTpOH MaB4yJ acT. Bajge paamycum aTomMXxo Ba
MHUKJIOPHU DJIEKTPOHXO OapoOapu 3WENIIaBUU pakaMH TapTHOUU
sneMeHT (3apsanm sinpo) meads3osn. ap HaBOaTm Xya kKamwupga-
IaBUM IJEKTPOHXOU KabaTtu OepyHa 6a sAApo CycT IIynaa, SHEPTUAHU
WOHHUIIAB KaM MemaBajg. A3 xamuH cabal, map 3eprypyxu acoci
Oapobapu 3uéamaBuu pakaMu TapTHOHWH DJIEMEHT a3 0010 0a moéH
XOCHSITXOU METAaJUIUU 2JIEMEHTX0 ad3ylia, XOCUATXOH FalpumeTaii
cycT MmemaBaHJ. Tarlup&Ouu XOCHUSATHU 3JIEMEHTXOHU JIaBp Ba I'ypyXpo
yyHHUH udoaa KaplaH MyMKHH:

@_ 1. Bapobapu 3uéowasuu paKamu mapmuouu 1emMeHmxou 2ypyx
(3apadu s0po) xocusmu Memanini nyp3yp 2apouoa: Xocusmu
2AUPUMEMANnii Cycm me2apodao.
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C@/— 2. bapobapu 3uéowasuu pakamu mapmubuu 31emeHmxou 0asp
(3apsiou s10po). XoCUAmMu MemaJtiii Cycm me2apoad; X0 CUusimu
eaupumemaniii nNyp3yp mezapoao.

Xynoca OH, KM XOCHATH METAaJUIMU KaBUTApUH Jap Ce3Uuil, XOCHsi-
TH FallpuMeTalauy KaBUTapuH Aap ¢Top HaMOEH MemaBaja. Mabiym
Merapaana, Ku OapoOapu 3uUEANIaBUH 3apsSAd SIAPOU aTOMXO IIyMO-
pau SIEKTPOHUM KaOaTH SJIEKTPOHUHM OEpyHau OHXO, paIuycHu aToM 0o
paBUIK TaBpi Tariiup mMeéoda.

SAnpou arom. fnpou aToM a3 HEUTPOHXO Ba MPOTOHXO HbOoOpar
act. HeliTpon 3appauam Oezapsn Oyna, maccam HucOUUM OH Oa
1 B.a.M. O6apobap Oyma, oH 60 xapdu «Ny HITOpAT Kap/ia MelIaBal.

[IpoTon 3appavau 3apsiaun mycoit meboman. Maccan HucO6um oH Oa
1 B.a.M. Gapobap Oyma, 60 xapdhu «pP» mIIopaT Kapaa memansan. A3 WH
py, sapou aToM 3apsau MycOit Oyna, 3apsau oH 0a pakamu TapTuOUHU
3JIEMEHTH cHucTeMau JaBpit 6apobap acr.

CoxTu KadaTxoM JIEKTPOHUH ATOMXO

AToM cucTteMau dJIeKTpOHeWTpan Oyaa, acocaH a3 siApou MycOHu-
3apsiJi Ba JIEKTPOHXOU MaH(H3apsae, KU THPIH SIIAPO XapaKaT MEKY-
HaHJ, nOopaT acT. Amaau TPOTOHXOU JJICKTPOHEUTpanu atom Oa amaau
AJEeKTpOHXO0 Oapobap act. Jlap arpodu siipou 3JIEKTPOHXO MYBODHUKHU
3MHa (Kabar)-X0ou dHEPreTUKHA XapaKaT MEKyHaH]I.

3uHaxou PHEPreTUKM O0a 3uHada (KabaTda)-X0, 4y/10 MEIIaBaH/I.

1. 3unavau snepecemuxic — n.
n=l1, 2, 3, 4, 5
K L M N O

C@J— YHii kaoap kumamu 3uHau 3Hep2emuKil Xypo 6ouao, XamoH Kaoap
6obacmazuu 10pou NeKMpoHU 3epKabamxo 60 dHepusi KaioH
Meuasao.

Xap sk agaay 3J€KTPOHXOU 3MHAM dHEPTeTHKil a3 pyu dopmynaun
2n? édra memraBam: N = 1 6omazn, 2 - 12 = 2-1o 31eKTpoH; N = 2 GoIanm,
2 - 22 = 8-10 snekTpoH; N = 3 Gomaxu, 2 - 32= 18-10 3mekTpoH; N = 4
oomran, 2 - 4> = 32-T0O 3JIEKTPOH.

2. 3unauau snepeemuxii .
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DIeKTpOHXOoH S, p, d, f~u nap arpodu siapo xapakaTKyHaHIa a3
skaurap ¢apk Kapjaa, 60 dHeprusiu 3JIeKTPOHXOU KabaTu 3HEpPreTUkil &
MIaKJId «a0p»-XOoHu IIEKTpoHN udoma Me€dban. Ap3uiu agaad KBaHTHA
opbutanit a3 0 To n—1 memaBaga: N = 1 6oman, [/ = 0; n = 2 OGoman,
[=0,1; n=3 06oman, /=0,1,2Ba ... .

Bobacmaeuu b6aiinu n ea l Yaosanu 4.
3uHau SHEPreTHKH, N 1 2 3 4
3uHaYau SHEPreTHKi, / 0 0 1 (0] 1 2 0 1 2 3
Hawumru [ nap s s p | s p d s p d
xap$pxo
HaBumry sikqosrun Is | 25 | 2p | 3s | 3p | 3d | 4s | 4p | 4d | 4f
nBal/

Ananu >MEeKTPOHXOHU 3epKadaTxo a3 pyu dopmylan 3epuH Myaii-
sSH Kapaa memaBan: 2 - (2/+1). Dnektpouxou s nap arpodu sa-
poO IouWpallakJl XxapakaT MEKyHaJ Ba ajJaJd OHXO Jap Xap SK 3WHau
(kabaTm) sHEpreTHkKii To 2-To Memanana. (2 - (2 - 0 + 1) = 2).

DIEKTPOHXOHU p nap aTpodu siApo capocapu THUPXOU X, ¥ Ba Z
MEPNEHANKYISP XapakaT MEeKyHaJ(raHTeNIIaKa) Ba OHXO a3 Kabatwu
TYIOM cap Kapja Jap Xap sk KabaT TO MIallTO MEIIaBaH/I.

2-2-1+1)=06).

XapakaTu 3JeKTpoHXOU d Ba f map arpodu siApo nap capocapu
TpaekTopusiu 003 Xxam Mypakkab 0a aman Meosg. DIEKTpoHXOoU d a3
KabaTu JyroM cap Kapaa gap xap sk kadat to 10-to, 3j1eKTpoHXO0HU f
Oomran, a3 KabaTtu 4opyM cap kapaa To 14-To MemaBaH/I.

DIEeKTPOHXOM OXUPHUHHU XaMpOXIIaBaHIaW DIEMEHTXOHU KH-
MUEBH MYBO(UKHU XapakaTalloH 0a KajJoM 3MHadyau dHEPreTHUKH aap
3JIEMEHTXOH S, p; d Ba f papK MEKyHaH].

ABBaj KaTaK4axou XOJIMU 3€pKabaTxo 00 BIEKTPOHXO a3 sIK TO
napadad MakKcuMmaliii (TOK) Myp MemaBaH, 0aba 3JIEKTPOHXOU 3UEN
myaa, 6o Taptud q4ydT Merapaan.

YMyMaH, mypIiIraBuu JICKTPOHUU KadaT Ba KabaTuyaxou dHEPrEeTUKMH
0a TaBpu 3epuH udoaa Kapjaa MeliaBa:

Is >2s > 2p »>3s > 3p >4s »3d - 4p —» 5s > 4d — 5p —
— 6s > 4f - 5d - 6p —» 7s —» 5f —» 6d — Tp.
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@ A MacsbaJja Ba MaIIKX0 0apou XaJLIl MYCTAKHUJIOHA

l.|Yo#irupuraBum 371€MEHTXOU CUCTEMaMW JaBPUEPO MYyailsiH KyHEH, KU
KOH(UTYPATCHSIH DJICKTPOHUH 3€PHHPO JOPAHI:

[He]2s22p’; [Ne]3s23p°’.
2.| SIxe a3 snmementxoe, ku J.M.MeHaeneeB 3uKp Kapmaact, nap TapkuoOu
okcunu o" 30,5 % oxcuren maBuyj actT. Jlapayaum okcuAIIaBUU
AJIEMEHTE, KM OKCHIXOHM Ma3Kyppo XOCHJ MeKyHaHH, 6a +4 Gapolbap
acT. Maccau HUCOMHU aTOMH 3JIEMEHTXOHM Ma3Kyppo &0e.
3.| Dnemente, ku okcuau EO, xocun mexyHnan, nap tapkubu naisac-
Taruv ruAporeHuu cesajieHTa 5,88 % TUAPOTrEeHPO XOCHI MEKYyHas.
Yoi#rupmasuu 3J€MEHTPO Jap CUCTEMAU JaBpi MyalsiH KyHEN.
4. Jap 3epkabaTu PHEPreTHUKA TAKCUMIIABHHU DJIIEKTPOHHH DJIe-
MEHTX0€po, Ku pakamu Ttaptudbuu 15, 33, 51-ympo mopann, udona
KyHes.

5.| ®opwmyina (koHpuUTrypaTcus)-xou 3ieKTpoHuu nouxou Cr’* Ba Br-po

HaBUCCH.

§2 HaBbxou 0aHAM KMMHEBH: KOBaJIeHTH (KYTOHOK Ba
0exyT0), MOH Ba MeTasuti (Gpuiansii)

Hazapusau »1eKTpOHUHM COXTH aTOM TabCUpPHU OallHUXaMOUTrapuu
aTOMXOpO Jap MOJIeKyJia, s’bHE MEXaHU3MH XOCHJIAaBUH OaHIu
KUMUEBHM Ba TaOuaTtu OHpO udoma MEKyHa.

-

~

* banou kumuésii — un mavcupu OaiHuxamouzapuu oy ea é
3uéomap amom oyoa, oap HamMuyau cucmemaxou oyamoma é
oucépamomau oapkapop (macanamn, mojeKyna € Kpucmasin)
0a 8yyyo meoso.

e Cammu 6an0 — coxmu ¢pazou mojieKyia 6a WAKIU OHPO
MYQauaH MEKyHao.

* Kymonokuu 6ano — 00 accumempuau maxKcumuwiasuu yydhpmu
ymymuu 31eKmpoHi oap ampogu mupu 6an0 myaiuan Kapoa

Mmewmaesao.
* by3ypcuu 6ano — 600 wiymopau yydhmxou ’znekmpownue, Ku
L amomxopo naieacm MeKyHano, MyausaHn Kapoa meuiasao. )
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 Jlapo3uu 6ano — 6a macogpau oaitnu aopoxo oapooap acm
(00 Hm uen Kapoa meuirasao).

* DHuepzuau 6an0 — 3Hepzusecm, Ku 0apou KaHOaHu OAHO
3apyp acm (00 K9Y/mo1 yen meKyHano).

Yapa€uu 2K30TEpMUKIA WH 4Yapa€HECT, KM XOCHJIIABUU OaHIU
KUMUEBA Oapobapu 4YyAOIlIaBUU DHEPrus Merysapaj, KaHJallaBHU
O0aHa WH 4dapa€HHU PHAOTEPMHUKHECT, KU 00 ¢ypyOapum sHeprus Oa
BYYYJ MCOSII.

bannxou kxoBaneHTH, WOH#N, MeTannin (Puiausii) Ba TUAPOTEHH
HaBbXOHW aCOCHHU OaHIM KMMHUEBH 0a XMCOO MepaBaHI.

(. banou kumuéeue, ku oap Hamuyau yypmuiasuu 9]1el<mponxo\
XoCcu1 meuiasao, OaHou Koeaj1eHmi MEHOMAHO.

* Xycycusmu Kawiuoanu yypmu ymymuu 31eKmpoHii az mapa-
Pu amomu Inemenmu KUMUEBH INEKMPOMAHPUAM HOMUOA
Mmewmaeao:

a) 6anou Kosanenmue, Ku oap 0aiHu amomu ap3uuiu 31eKmpo-
Mmanuamu akxena 6a aman meonod, 6aHOu KoseaireHmuu oOe-
Kymé Homuoa meuiasao (yygpmu 3rnekmpoHxou ymymii oap
OaiiHU AOPOX0U AMOMXOU XAMCOA CUMMEMPI Youzup meuia-
6ao);

0) 0anou Koeanenmue, Ku oap O0aiHU AMOMXOU AP3UMIU IJIECK-
mpomanguamu 2yHo2yn 6a aman meosnd, OAaHOU KoealeHmuu
KYmOHOK HOMUOA meulasaod (yypmu ymymuu 31eKmpoHii oap
AKe a3z mapagu A0po oap xo1amu MAUIHOKIE Youzup meuia-

\_ 8ao). )

Moanaxou coanma (6a MOHaHAH H,, F,, Clz, 0,, N2) — OaHIN
KOBaJICHTUH OEKyTO, akcapu MOJJIaxoW Mypakkad Oomiaz, (6a MoHaHAU
H,O, NH,, HF, SO,, C,H.OH) — 6anau KOBaJ€HTHH KyTOHOKHPO
nopaua. Jlap mapoutu mMykappapi Mongaxoe, Ku OaHIH KOBaJCHTH
IOpaH, nap xonatu caxt (mapaduH, sX), Moeb (00, CIUPT) Ba Ta3MIaAKII
(ra3in Tabuit, OKCUTEH, HUTPOTEH, aMMHaK) MemaBaHa. Bakre ku
OaliHU aTOMH JJIEMEHTXO JJEKTpOMaH(HAINIOH a3 XaMJHUTap Xelie
(dapk MeKyHaH], MaifBacTaruxo XOCHJ IIyAa, (MEeTaJuIXOu THUIHUKA Ba
FallpUMEeTaJUIXOU TUIHKI) 4y(PTHU JIEKTPOHUU YyMyMil 6a Tapadu aToMu
aneKTpoMaHuall nyppa Maiin mekyHaa. [lap Hatuya moHXo (KaTHOHU
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MycbaT3aps1 Ba aHMOHH MaH(pU3apsa) XOCUI MemaBaHa. MacanaH,
XaHTOMH MalBacT MIyJaHW HATpUU 00 XJIOp 3s-3JIEKTPOHU HATpUM 00
3p--37eKTPOHH XJIOP UydT mryna, 9yQTH dIEKTpOHUU yMymid O0a Tapadu
XJOp Iyppa MaljJa MEKyHaJ, Jap HaThu4dya KaTUOHHM Harpuu Na+ Ba
annoHu xjopu Cl™ xocun memiaBan.

(.

3appaxou 3apaoHoKepo, Ku 0ap Hamuyau naieacm HamyOaHu\
INEKMPOH € KU I1eKmMPOH 000aHU AMOMX0 X0CUTI MEULABAHO,
UOHX0 HOM O0OpPAHO;
» Tlaueacmazuxoe, Ku a3 uoHX0 X0CUI ULYOAAHO, NATIEACMAZUXOU
UOHI HOMUOA MEULABAHO;
* banou xumuéeuu oap O0aiHU UOHXO0 XOCUIULYOA OAHOU UOHIL
\_ HOMuOa meuiasao. )

A3 pym MeXaHW3MHU XOCHWJMIaBii OaHIXOW KOBAJCHTH Ba HMOHM
dbapku Kyuia HagopaHA. baHaum MOHMPO XaMYyH jJapadyaud OajaHIH
OaHaM KOBaJICHTMHM KYTOHOK KaOyn KapJaH MyYMKHH acT. Bame Oap
xmnodu OaHAW KOBAJICHTH OaHAW MOHW CaMT HaJopal.

* Yapaénu inekmponouxupo oKcuouiagii MEHOMAaHO;
* Yapaénu nainieacm kapoanu 31eKmpoH 6apKapopuiasii Homu-
oa meuwiasao.

MacanaH, XaHTOMH TTalWBacTIIaBUHM HATPUK 0O XJOp aTOMHU HAT-
puii 1-To 31€KTPOH J0J1a, OKCHUJ MEIIaBaJ Ba KaTUOHU HATPHUU Tao-
nun me€bdan. Na— & — Na'. Atomu xyiop 6omran, 1 To 3aeKTpoH Kaly
HaMyjaa aHuoOHH Xjoppo xocusa mekyHam: Cl + € — Cl'. Merannxou
3eprypyxu acocuu rypyxxou I Ba Il 60 raiipumeTranixou 3eprypyxu
acocuu rypyxu VII maiBacTaruxom TUNUKUU UOHN XOCHUJI MEKYHaHI.

» Tlaneacmazuxou uoHil oap wapoumu mMyKappapiic Moooaxou
caxm mMeoouano.

ATOMU TUAPOTEHHU SK MOJIEKyla, KM 00 aToOMU FalpuMeTauiu JU-
rap MoJIeKyJau dJeKTpoMaHpusl KajaoH (PpTop, OKCUTECH, HUTPOTEH)
003 sk OaHIM ODUrappo XOCHJ MEKyHaa. MacanaH, gap MoOJeKylau
00 runporen 60 okcureH 6a BocuTam OaHIM KOBAJCHTHH KYTOHOK
naiiBact acT. YydpTn yMyMun sJIeKTpoHil 6a Tapadu OKCUTEH Maii
MEKyHaJ Ba TUAPOTEH KUCMaH 3apsiiu MycO#, OKCUTEH KUCMaH 3apsiu

2—Kumué, cundu 9. 17



MaH(p# Xocunl MekyHal. [ maporeHun mycOar3apsiau siK MOJIEKyJan 00
0a okcureHu MaH(}U3apsAU MOJIEKYyJIal AUTapu 00 Kamuga MeriaBas.
Jap xatm pocTHm OaliHM Iy aTOMH OKCHUTEeH 0a BOCHUTau THIAPOTECH
OaHJ, spHE OAaHIM TUAPOTECHI XOCHJI MEKYHas.

* Banoukumuéeue, Kuoap 0aiuHu amomu 2uOpo2eHU AKMOIEKYyOa
6a amomu INeKMpPOManH@uaul KaioHu (2aiupumemant) ouzap
MoOneKya 6a eyyyo meosno, 6anou 2uopo2eHiit HOMUOa Meuasao.

006, aMmMuaku Moeb, OMCEP MOAAaxXOW OpPraHUKHA OaHIU THIPO-
TeH JOpaHI. DHEPrusyd MOHU3ATCHUAN METAJUIXO0 HUXOST Xypa Oyaa,
Jap OHXO MHUKIOPH JJICKTPOHXOHW XapakaTKyHaHpna oOucépanna. lap
MmaHyapau KPHUCTAJIIM METAJUI 3JEKTPOHXO a3 aToMXo 0a OCOHH 4yJO
myaa, aap HaTH4a 2JIeKTPOHXOW 0301H (ra3d 2JIEKTPOHH) Ba MOHXOU
MycOaT3apsiu METaJUIPO XOCHJI MEeKyHaH. UyHHH dJIEKTPOHXO Oapou
TaMOMH KPHUCTAJJ yMyMi MeOoma.

HNMKOHMSATH BAJIEHTHH 3JI€MEHTXO0 Ba Aapadya OKCHAIIaBUHA OHXO

Atomu sk sneMeHT (akar 00 mymMopawm MyalssHH aTOMXOH dJie-
MEHTH JIHUTap MalBacT IIyJa METAaBOHA]I.

= Banenmnokii — un Koouiuamu naiieacm kKapoanu mymopau\
MYQUAHU AMOMX0U IJIEMEHMU OUzap 60 amomxou 31emMeHmu
Mavjym meodoutao.
* Banenmnokuu nemenm 60 wiymopau yygpmxou rnekmponue,
KU amomu uH 31emMeHmpo 60 amomu ouzap 31emeHm naieacm
S Kapoaacm, MyaisH Kapoa meuiasao. )

BanentHokii ap3umu cudpp, mandin € Mmycobnt KaOysl HaMEKyHan.
MadxyMu BaJICHTHOKW TaHXO HUCOATHW maWBacTaruxow OaHIM KO-
BaJICHTH ucTudoaa Oypaa memanaa. Xojo 6apon MyalssH KapJlaHU XO-
JlaTh aTOM Jap maiBacTaruxo MapxyMH Japadad OKCHUIIIABUPO UCTHU-
dboma mebapans.

* Jlapayau okcuowiagii — uH 3apaou wapmuu amomu mapKkuou
MoneKyna medouao (AvHe yyhmu IneKkmponuu ymymii nyppa é
Ku Kucman 6a mapagu amomu 31eKmpomMan@ii maiia MeKyHao).

Jlapauau okcHIIIaB# Jap aKCapusT X0JIaTXO0 0O BaJICHTHOKI Oa-
pob6ap Oomrag xaMm, XxaMmeria Xam a3 9uxaTHh aJaJHOKi 0a BaJICHTHOKM
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O0apoOap Hect. [lap maiiBacTaruxo 6apou MyalisiH HAMyJaHU Japavyau
OKCHUJIIABUHU Xap SIK 2JIE€MEHT KOUJAAaXO0HU 3€pUHPO OO0sI prosl KapA:

(e apayau oxcuowiaéuu uonHu akamoma 0a 3apaou XamuH uon )
oapooap acm.

» Tuopozen oap cudpuou memanixo oapayau oxkcuowiasuu -1,
oap xamau naneacmaxou ouzap oowiao, oapayau OKCUOUIaeuu
+1 oopao.

* Okcuzen oap naiigacmaxoaut 60 pmop oapayau oxcuwiasuu
+2, oap nepoxcuoxo (E—O—O—E) -1, oap naiieacmazuxou
ouzap 6owiao, oapayau OKCuOuLasuu -2 30xXxup MeKyHao.

*  @mop oap xamau naieacmazuxoau oapayau oxkcuowiasuu -1I-
po oopao.

* Memannxou uiiKopii oap xamau nAeacmazux0auion oapayau
okcuowaeuu +1 oopano.

*  Odnemenmxou zep2ypyxu acocuu 2ypyxu Il oap xamau naiigac-
Mazuxoauwion oapayau OKcuowasuu +2-po HUUOH MeOuUxXano;

* Amomu moooaxou coooa oapayau OKCUOUWLABUU CUPPPO 00-
pano.

* Yamvu puésuu oapayau OKCUOUWIABUU AMOMXOU NAUBACM AT
oa cugp o6apoodap acm. /lap acocu un 60 épuu riemenHmxou
oapayau OKCUOWABUAUIOH MABIYM 0apayau OKCUOuiaguu jJje-
MeHmX0u ouzapu nameacmapo MyausaH KapoaH MyMKUH adcm.

* Axcapu 3nemeHmxo oapayau OKcuUowiasuu maziupéoanoa
oopamo.

* Jlapayau oxcuowaguu oOaiaHomapuHu 3rjiemMeHm 0a paxKamu
2ypyxu MasKeu yjiemenm oap cucmemau oaspii oapooap acm.

* Jlapayau okcuouiaguu 2aupumemaixo oap naueacmaxou 2uo-
pozenuu xyo a3 -4 (Onemenmxou cypyxu IV) mo -1 (dnemenmxou
ypyxu VII) maciup meéoao. lllymopau 3nekmpouxoe, Ku
amomu 2aupumMemasiii az amomu 2uOpoeH Kaoyl MeKyHao,

\ oapayau OKCUOWIABUU 2AUPUMEMAAX0PO MYAUAH MEKYHAO. )
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HA3APUSAN JUCCOTCUATCUSAN
AJEKTPOJIUTHU

§3 ) DJIEeKTPOJTUTX0 Ba FAlPUIIEKTPOJIUTXO

Mapyyn OyaaHu XyCyCHUSITH Ty3apOHJaHU 4yapaéHu Oapk (DJIEKTD)
a3 Tapadu MeTaIIxXopo mymMo xyo memonen. O € aurap Moagaxo xam
yapaéuu Oapkpo meryszapoHana? MHpo 4ii Xea AOHUCTAH MYMKHUH
act? bo ry3aponnanu taypubau 3epuH MO nap Oopau yapaéHu 6apKpo
ry3apOHJIaHU MOJJaXOH I'YHOTYH 0a MabiIyMOT cCOXUO MerapaeM.

Ac600e mucaum pacmu l-ym Humongoma O6apuH ac0o0 Taiiép
MEKYHEM Ba JJIEKTPOAXOou acOb00po Oa HaMaKu OIIM XYIIK METy30peM.
Jlammouka ¢ypy30H HamemiaBaa. DIEKTPOAXOHU
ac606po 0a o06u codu AUCTUIUIOHUIA TY30PEM
XxaM JlaMIoudka Gypy30H HaMmemiaBaz. XyJloca
OH, KM HaMaKW ONIA XYIIK Ba OOW JIHCTHII-
JoHuAa yapaéHu 0apKpo HaMery3apoHaHI.

Hamakm ompo map o0 xam kapnaa, Oa
MaxJIyJI JIEKTPOAX0po Mery3opeM. Jlap uH x0-
nat namnouka ¢ypy30H MemaBan. Xyloca Kap-
Ja ryeM, MaxJIyJdu OOWMW HaMakKW oIl YapacHu
O0apkpo merys3aponan. ba Bocutan xaMHuH pPoOX
yapaéHu OapKpo Try3apoHJaH € KH Harysa-
POHJAHU MOJJIau JTUJIXOXPO CAaHUYUIAH MYMKHH
acT. Moanaxo a3 yuxaru 4yapaéHu 0apKpo ry-
3apoHmaH € Harys3apoHIaH 0a Iy Typyx —
BJIEKTPOJIUTXO Ba FAHPHUIIECKTPOIUTXO TAKCUM
KapJa MelIaBaHI.

Monanaxoe, kKM Maxjaylsl € KM I'ylOXTah OH-
X0 4yapaéHu O6apKpo Merys3apoHaH, 2J1eKmpo-
Jumxo HOMHUJA MeuaBaHa. Acoc (MIKOp), Pacmu 1. Acbobe 2ysaponu-
Te300 (KHMCJIOTAa) Ba HAMaKXOH Jap o0 xaJia- oanu 6apxpo dap maxaynu

BaH/1a 0a PIEKTPOIMTXO JOXUJI MEIIaBaH/I. MO00AX0 MYausH MEKYHAO.
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Oxcuaxo 6a SJIEKTPONUMTXO JOXWUJ HaMmemaBaHA. UyHKH XaHTOMH
map o0 Xall IIyJaHu OKCHIAM FalpuMeTanna (OKCHIM KHUCIOTAari)
peaKkcHs KUMHUEBH pyH moma, Kuciora (Te300) XOCHII MelIaBal.

XaHromu pgap o0 Xaja IIyJdaHU OKCHIM MeTall (OKCHUIM acoCi)
peakcusu KUMUEBN pyWd noja, MIIKOP XOocua memaBan. Monnaxoe,
KA MaxJyJ Ba € I'yl0oXTaalloH Yapa€HU SIEKTPUKUPO HaAMEry3apoHal,
FaUPUDJIEKTPOJIUTXO HOMHUJA MEIIaBaH/I.

ba eatipurnexkmponumxo monnaxou OaHIM KOBaJeHTHU OEKyTO
Ba ra3W MeTaH, Ta3W aHTHAPUAW KapOOHAaT, makap, CIUPTXO Ba oOH
JUCTUIJIOHUAA JOXHJI MEIIaBa.

DAEeKTPONUTXO0 (akaT XaHroMu aap 00 xaa ImyaaH € Ku T'ydoXTaH
yapaéHu O0apKpo mery3apoHaHI. Jlap XonaTu KpUCTaUI OHXO YapaéHH
Oapkpo 0aj mMery3apoHaHI € KU yMyMaH HaMery3apoHaH]I.

Ha3zapusim 1uccorcuarCusiu JIEKTPOJIUTH
Bapou uii 3nekmponumxo gpaxam xanzomu oap 06 xai uiyoan
é Ku 2yooxma wiyoan yapaénu 6apKpo mezy3apoHano?

bapou uit maxmynu o6 € KM TyZOXTau DJIEKTPOJUTXO HapacHH
0apKkpo Mery3apoHaH, 0apbakc, MaXJIyJIXOu OOMH FAUPHUIIICKTPOIUTXO
Ooman, YapaéHu dICKTPUKUPO Hamery3apoHan? ba uH caBonxo 6apou
myppa 9aBo0 J0/1aH xapakaT KyHe/I.

DIEKTPOIUTXO (MIIKOPXO, T€300X0 Ba HAMakX0) XaHTOMH Jaap o0
xaja MmyjaaH € Ky T'yIoXxTaH 0a MOHXO TaKCcuM (Iuccorcuarcus — 0a 1y
takcuminapii) memasana. KCl € K"+ CI- € xu NaOH < Na® + OH.

HNouxo — 3appaxou 3apsau MycOi (KaTHOHXO) Ba 3apsaau MaH
(anmonxo0) meb6omana. OHXO a3 sK aToM € KU a3 sgK4YaHJ aToM ubopar
TypyXyd aToOMXO IIyJaHAImIOH MyYMKHH acT. JIeKWH, aTOMXO0 Ba MOHXO
a3 skaurap tTamomaH ¢dapk MeKyHaHJ. MacanaH, HaTpull — XOCHUSATH
XypaHnmarii gomra, 6apkapopKyHaHIau KaBil, XJa0p Oommiam, 3aXpu KaBi
Oyna, OKCHJAKYHaHJIa MeOomana.A3 MOHXOW HATpUil Ba XJiop ubopar
HaMaku ol 6a IIyMO Har3 MIMHOC acT (YaaBayu S).

CoXTH 3JIeKTPOHUH aTOM Ba MOH Yaosanu 5.
ATOoMHU HaTpuUit Honu wnarpmit
Na® 2) 8) 1) 1s? 252 2p° 3s! Na® 2) 8) 1s? 2s% 2p°
ATomMu XJIOp HNonu xiop
CI° 2) 8) 7) 1s?2s®2p®3s? 3p’ Cl 2) 8) 8) 1s%2s%2p°3s% 3p°
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XaHromu gap o0 xaj myjaaH 0a MOHXO TaKCHM IIyJaHU Mam-
Bactaxow 00 OaHJAM WOHW JUccoTcuarcus (0a 2 TakCUMIIABi) HOMHIA
memaBan. OHpo YyHHUH HaxMOHAA JOJAaH MYMKHH acT:

MabnyM, KM HaMaKHu OII Jap XOJIaTH CaxT Yapa&HU DJICKTPHKHUPO
HaMery3apoHajJ. XaHroMu nap o0 Xal myaaH 0a MOHXO TaKCUM
menraBana. Cabadu uH:

1.Kpuctannxon Hamaku oml mnaiBactaum 60 OaHaum woHM Oyna,
JIap THUPEXXOM IaH4Yapau KpPUCTaJIi HOHXO0 MeOommana (pacmu 2).

2. Monexynan 00 mognam 60 OaHIM KOBaJIECHTUM KYTOHOK Oyna,
9yH pacMH 3-yM COXTa IIyJaacT.

3. Hamaku om xaHromu gap o0 Xaja myjaH, MUCIH pacMu 4-ym
0a moHX0 nuccorcuarcus (6a 2 TakcuM) MemaBaj]. XyJioca OH, KU
Iap MaxJjyJd KpPUCTaJIXOM HaMaKW OII 3e€pU TabCHUPH MOJICKYJIaXOH
KyTOHOKHW 00 XaJl myJaa, HOHXOW THUAPATIIYIapO XOCHUJ MEKYHaH]I.
I'maporen Ba MeTaIX0 3JCKTPOH J0Ja, aMMHaK Oomrana, a3 XHucoowu
qyQTH SJIEKTPOHU XyCYCHHU XyJ MPOTOH MalBacT Kapjaa, 6a MpOTOHXO
tabaun meé6ann (HY, Na‘, Zn*", AI’", NH,"). boxumonnaruu
KuciaoTari, rypyxxou ruapokcun (OH-) map HamMyam aHWMOHXO Me-
maBaHa. MoHX0 jgap MallIoHHW DJIEKTPUKA YyH pacMH 5-yM Xapakar
MekyHaHa. Mouxou 3apsaum mycOingomra 0a tapadu karogu maHOau
SJIEKTPUKI XapakaT MeKyHaH (0apou XaMHH XaM KaTHOHXO HOMHJA
MEIIaBaH ).

HNonxou 3apsau mandigomra 6a tTapadu aHogu MaHOAU SIEKTPUKMA
XapakaTr MeKyHaH1 (0apow XaMWH XaM aHMOHXO HOMHUJA MEIIaBaHI).

DJIEKTPOJIUTXO (MIIKOPXO Ba HaAMaKX0) XaHTOMH T'yJ0XTa IIyJaH
xaM 0a MoHX0 TakcuM MmemaBaH. Cababu WH Jap OH acT, KU XaHTOMHU
TyJOXTaH XapakaTH MaBYBOPH 3appaxou y myp3yp rapauna, 6anau
KUMUEBUU OaliHU OHXO CYCT Merapjiajl Ba 3JIEKTPOJIUTX0 00 ocoHU Oa
MOHXO TaKCUM Me€EIIaBaH/I.

Coxmu

®.
. :r:. +
KymoOHOKu

Pacmu 2. Coxmu Kpucmaniu Hamaxu MoJeKynau 0o.
out.

AT
e’

Pacmu 3.
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Pacmu 4. Xanwasuu namaxu Pacmu 5. Xapakamu uonxo oap maiioonu
out oap o06. 1IeKMPUKIl.

Monekynaxou KuciaoTaxo (Te300x0) OaHAM KOBAJEHTHUHU KYTO-
HOK JIOIITAa, OHXO XaHTOMH Jap 00 XaJ IIyJaH XaM 0a MOHXO TaKCHUM
MeEIIaBaH /I, JICKUH a3 XaJIIlIaBUU UIITKOPXO Ba HaMakXo (GapK MEKyHa:

H T
.ol -] e ..
H:Cl: + H:O:H —>:Cl: + |:HOH:|
BakTe kxu rasm xjopuam rHApOTeH Aap o0 Xaa MemaBajll, aTOMH
THJAPOTEH JJIEKTPOHHU XyApo 0a XJiop MOHIa, 6a MOJIEKyJan 00 Kyuuaa
Merysapan. Jlap HaTu4a, MOHU XJOpE, KU SKTO DJIECKTPOHU 3UEMATH

Jlopaz Ba a3 IMalBacTIIaBUU NMPOTOH (IIPOW aTOMH THAPOTreH) 6a oo
noHu ruapokconnii H;O" xocunm memraBan. Xynoca OH, KU XaHTOMU
nap 06 xanmaBuu kucioraxou HCI, HBr, H,S, HNO,, H,SO, Ba nurap
KHUCJIOTaX0 UOHU T'HAPOKCOHUMN H3O+ XOCHJI MENIaBal;
HO"= H" +H,0

NoHu ruapokcoHuid moJiekynau o0 Ba MOHU THUAPOTEHPO XOCHUI
MEKyHaJl. XaHTOMU T'y3alllTaHu MaB3yu OaHAU JTOHOP-AKCENTOPH HIyMO
Jlap WOHU THUAPOKCOHHMU MaBYyJa OynaHu OaHIU TOHOP-aKCETNTOPHPO
nonucta rupudra Oynea. Myonunam AUCCOTCHUATCHUSAU Te€300X0po Aap
HIaKkJId MyXTacap 00 YyHUH Tap3 HaBUILITAaH KaOys Kapjaa I1yJaacT:

HCl & H" +Cl'; HNO, & H" +NO;; H,SO, < 2H" + SO% .

Yucypxou JMM. DAeKTpoauT, FAUPUIIEKTPOIUT, CAHYUIIHA
yapaéHu OapKpo T'y3apOHJaHW MaXJIyJIXOW MOJJaXOHW T'YHOTYH, JHC-
COTCHATCHUSAH DJIEKTPOJINTH, Ha3apUsad AUCCOTCHUATCHUSIN DIEKTPOIUTH,
WOH, KaTUOH, aHUOH, TTaH4Yapau OyJIypuu MOHH, TUAPOKCOHUH.
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) CaBoJs Ba cynopuuixo

1. |Xanromu nap o6 xan myaanu moanaxou BaCl,, ZnCl,, H,PO,, HPO,,
KOH, Ca(OH), uit Xxen HMOHXO XOCHJ MelnaBana’?

2. |Myoaunam AUMCCOTCHATCHUSHU XJOpUIAUM amMmMoHui, Hutpatu muc (II),
TUIPOKCHAN KaJuil Ba T€300M HUTPATPO HABHUCE.

3. |Hdap Oaiinum yapaéuu map o6 xanmaBuu KCl Ba yapaéuu nap o0
XaJllaBuu HZSO , Ud xen ¢dhapx maBuyq act?

4. | AroMu Kanuii Ba MOHM KaJui a3 sKAUATAp 4l Xea ¢papK MEeKyHaHqa?

5. |AtoM Ba MoJieKylau XJIOp 3aXpHOK MeOomana. bapou 4t noHu xyuop
3aXpHOK HEeCT?

6. |0,1 mon namaku Al,(SO,), nap 00 xan myn. Jlap uH MaxJjyl 4aHATO
MOHU AJIIOMUHHUN Ba YaHATO MOHHM cyidar Memana?

7. |Ui xen Moaiaxo dIEKTPOJIUTXO0 HOMUAA MellaBaHg?

Uil xenm Mo1axo FAaUPUIIIEKTPOIUTXO HOMUIAa MellaBaH1?

9. | A3 Mon1axouM 3€pHUH KaJIOMAalIOH Yapa€HU JIEKTPUKUPO METy3apOHaAH/:
crupT, Te300u cyndart, XJOPUAU HYKpa, HATPUHM XypaHIa, OKCUTCHU
MO€b, MaxJIyJIM CIIUPTUU HO..

10. |bapou 3uén kapnanu yapaéHu O0apKpo rysapoHiaanu Maxjyiu 98 %-u
Te300u cyndar 4t Kop KapAaH JIO3UM acT?

*©

11. |bapou uii MeTajuIM HATPUMl Yapa€HU IEKTPUKUPO Mery3apoHan?

§4 ) I[I/ICCOTCI/IaTCHﬂl/I Te306, HIIKOP Ba HAMaKXO0

YU# xesn Moaaaxo XaHTOMH JTHUCCOTCHUATCHUSI MOHXOU
TUAPOTEHPO XOCUJI MEKYHaH/?

1.Kucaora(te3006)-x0. Xamau KHUCIOTaxou map o0 xaJmmaBaHmaa
nuccorcuarcus Mmemanana. Jlap uH xonat moHu rugporeH H+ Ba monu
OOKMMOHIAruy KUCJIOTAari XOCHUJI MENIaBal:

HBr & H' +Br, HNO, & H" +NO,.
Te3z06xou 6ucépacocan 3MHAri JUCCOTCUATCUS MEIIaBaH I
3UHaU SIKyM: 3uHau AyOM:
H,SO, = H' +HSO,, HSO, = H"+SO0O;".

XoCcHUATXON YMYMUH KHUCIIOTaXo, S’bHE JOUITAHU TabMHU TYPII, Taf-
WUPAUXUU paHTH WHAWKATOPXO, OO0 METalIX0, aCOCXO0 Ba OKCHIAXOH
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acocil, HaMakxo 0a peakcHus IOXHWJ IIyJaHW OHXO 00 XOCHJIIIABHU
WOHU TUAPOTCHH Jap HAaTHYaW JUCCOTCHATCHS (aXxMOHIa MeEIIaBaj.
MyBoduku xaMuH 0a Te€300x0 Tabpudu 3epUH J10]1a MEIIaBa;

Moanaxou mypakkabe, KU Jap HaTH4Yah AUCCOTCHATCHS HOHH
THJPOTEH Ba OOKMMOHJIAruH KUCJIOTAri XOCHJ MEKYHAaH], KUC/IOMAaAX0
(me3006x0) HOMU 12 MEIIaBaH .

2. Acocxo. Xaman acocxou nmap o0 xaamaBaHga (MIIKOPXO) XaH-
TOMH JHUCCOTCHATCHUS 0a KaTHOHM MeTaJll (TUAPOKCUAM aMMOHUH Oa
vnonu NH,") Ba anuonu ruapokcus (OH") Takcum mMenraBas:

NaOH < Na" +OH-, Ca(OH), = Ca** +20H".

Xamau XOCHITXOW YMYMHH 0a acocxou maap o6 xammaBaHaa (WIi-
KOPX0) XOC — TaFrlup JOJaHW paHTU WHIAMKATOp, 0a peaKCcus JOXHII
myJaHd OHX0 00 KMCI0Taxo, OKCHUIXOHW KHCJIOTars (FapumeTasn),
HaMakxo 00 cababu moHH ruapokcuan OH™ XaHTOMH DHUCCOTCHUATCHUS
XOocHJIIIyaa Meboram.

Monagaxon Mmypakkade, KM XaHTOMHU JUCCOTCUATCUS MOHU THIPOK-
cung (OH") Ba kaTMOHHM MeTallJl XOCUJ MEKYHaHJ, acocxo HOMHUJA
MeIlIaBaH/I.

3. Hamakxo. HamMakxo XxaHroMH OuUccOoTcHATcUs O0a KaTUOHHU Me-
TaJul (Jap HaMakKXoW aMMOHHN 0a KaTHOHU NH4*) Ba aHUOHU OOKWMOH-
Jaruyd KUCJIOTarii TaKCUM MeIlaBai;

NaNO, & Na"+ NO;, K,SO, & 2K'+ SO?,
AL(SO,), & 2A1 + 3507,

Jlap nuccoTcmaTcusii HaMakKXou Typin Ooran, 60 6apodapu KaTHo-

HHM MeTaJjljl 003 KATUOHU T'HAPOreH XaM XOCHJ MellaBai:
NaHSO, < Na"+ HSO,, HSO, < H'+SO; .

XaHroMU JUCCOTCHUATCUSM HAMAKXO0 MOHUM YMYMH XOCHJI HaMe-
masaj. bapou xamMmuH xaM 0apou HaMaKXO XOCHUSITXOU YMYMi HECT.
Monagaxou wmypakkabe, KU XaHTOMH JUCCOTCHATCHS KaTUOHH METaJLI
(map HaMaKXoW TypIIl KaTUOHU THUAPOTEH XaM) Ba OOKMMOHIAruu
KUCJIOTAard TaKCUM MeEIIaBaHl, HAMAKX0 HOMHUJA MellaBal.

Yuacypxou JIMM. A3 HyKTau Hazapu Hazapusd JUCCOTCHATCUSIU
3JIEKTPOJIUTHA UIIKOPXO, T€300X0, HaMakxo. JluccoTcuarcusivu 3uHaBi.

25



) CapoJ Ba cynmopuuxo

1.| MoHu ruApOKCOHUN YUCT Ba OH Uil XeJl Xocuia MemaBaja? Jlap uH nouH
4yil Xen 0aHaIu KUMHUEBH MaBYy]l act?

2.| Myonunam AUMCCOTCUATCHUSIU 3WHABUHM KHclIoTau opTtodocdarpo
HaBHCE/I.

3.5k xen OydaHU XOCHUSATXOW YMYMHUHM KHCJIOTaXxopo a3 HyKTau Hazapu
Ha3apusiv TUCCOTCUATCHUSH IICKTPOIUTH paxMOHEI.

4.|A3 HyKTam Ha3zapu Ha3apUsIH JUCCOTCHATCHUSIH IJISKTPOJHUTH Oa acocxo
Ba HAMakKXo TabpU( TUXEI.

§5 JJIEKTPOJHUTXO0M KaBil Ba CYCT.
' Jlapauau nuccorcuarcusimiaBii

Bbapou uii mezobu kapbonam snekmpoaumu cycm 6a uymop mepasao?

Hucbamu aoaou monexynaxou ouccomcuamcusautyoa 6a aoaou ymy-
MUU MOAEKYAAX0U XAauyoau ubmuooi oapayau Ouccomcuamcuaiasii
HOMUOA meutasao ea 60 xapgu o (arga) uwopam xapoa meuwasao.

Hapayaun auccorcuarcusimmasin gap Boxuau a3z 0 to 1 € ku a3z 0 %
to 100 % undona xapaa memanasi.

Arap papavam auccorcuarcusimasii 0,5 Ooman, mac, a3 xap 1oy
MOJIEKYyJia sSKToam 0a WOH TaKcuM mmypaaact. Arap o=1, To OGoman,
XamMau MOJIeKyJlaxo 0a MOHXO TaKCUM MellaBaHj]. XaHTOMHU Japadau
nuccorcuarcusipo 6o ¢ous mdona kapaad, arap a3 100 momekymna 85
Toam 0a MOHXO TaKcuMm Inynaa Ooman, o = 85 % rydra HAIIOH A0aa
MemaBa. Jlapagan guccorcuarcus 0a TaOUaTH AICKTPOIUTH XaJIIyaa
Ba XaJIKyHaHJa, KOHCEHTPATCUSIH MaxJIyj, XapopaTu MyXHUT BobOacrta
MmemiaBaja. MacanaH, aapayau auccorcuarcusu 0,05 M-Hok Te3o06u
cyndar gap xapopartu 18 °C 6a 58 % Oapobap acr.

* Daexkmponumxoe, Ku oapayau OUccoOmcuamcuaauion Hucoa-
man 6010 acm, 31eKMPOJIUMX0U KAGU HOMUOA MEUILABAHO.

OHX0 nmap MaxJIyJXOW KOHCEHPATCHSIH NUJIXO0X Mmyppa 6a MOHXO
TakcuM MemaBaHA. Akcapust Hamakxo (NaCl, KNO,, Ba(NO3)2,
FeSO,), xucnoraxo (HCIO,, HNO,, H,SO,, HCIl, HBr, HI) Ba nmkopxo
(NaOH, KOH, Ca(OH),, Ba(OH),) snekmporumxou Kaeii 6a mymop
MepaBaH]I..
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DIEKTPOIUTX0C, KU Jlapadad JUCCOTCHUATCUSAU OHXO XaTTO Jaap
MaxJIYJIXOH Cepo0 XaM ap3uIlu XypH J0opall, AeKmpoaumxou cycm
HOMHa MEIIaBaHJ. XaMau KHCJIOTaXOou OPraHUKi Ba 0ab3e Te300X0H
raiipuopranuki (H,SO,, HCIO, H,S, HNO,, H,CO,, H,SiO,, HCIO, Ba
Fai.), THAPOKCUAN aMMOHHM, TUAPOKCUAXOH Jap 00 XajHaIlaBaHIaU
METaJIX0, 00 AJIEKTPOIUTXOH CYyCT MeOomana (4aaBaiu 6).

Yaosanu 6
O T Dopmyia Kumats n Tabunatn
H EO, ., E(OH) O, SIIEKTPOTTUT

Cyndar H,SO, S(OH),0, 2 Kapi
Cyndur H,SO, S(OH),0 1 Cyct
HuTtpar HNO, N(OH)O, 2 Kagit
Hurtpur HNO, N(OH)O 1 Cyct
KapOonar H,CO, C(OH),0 1 Cyct
Optodocdar H,PO, P(OH),0 1 Cyct
I'nnoxsioput HCIO CI(OH) 0 Cyct
Ximoput HCIO, CI(OH)O 1 Cyct
Xiopat HCIO, CI(OH)O, 2 Kagi
Iepxiiopar HCIO, CI(OH)O, 3 Kasni

Hap acocu popmynan ymymun kuciaoraxou okcurenaop E(OH) O .
KyBBaW Te300X0p0o MyalsiH KapJlaH MyMKHH acT. Arap N<2 Ooman,
Te300M cycT, N>2 — Oomaa, KUCI0Tau KaBi 0a mrymop mepasasi. KysBau
Te300Xx0u MyBO(UKHU OKCUTEHU 0a Tapkubdbu rypyxu OH™ goxun Hauryga
Jap yaasaiau 6-yMm JoAa 11yaacT.

Myxkouca Kap/laHu KyBBau Te300X0 MyBOGMHUKH Aapayan JTHUCCOTCUAT-
CHUSIM DJIEKTPOIUTXO (aKaT Jap MaxJyJIXOH KOHCEHTPATCHUSH sIKXella
axXaMHUAT JOIITa, Jap AUTap XO0JATX0 UH YCYJIH HOKYJIail MeOoIIaI.

Bapon xamuH xam 6apoun MyKoHcCau KyBBau JJIEKTPOJIUTXOU CYCT
a3 KOHCTaHTau IHCccOoTcharcusi uctudoma medapana. DIEKTPOIUTXOU
CyCT Iap MaxJyJIXOM OOM KHUCMaH JIHCCOTCHATCcusl MmemaBaHi. Jlap
O0aliHU MOJIEKYJIaXOH JJIEKTPOJIUTH CYCT Ba MOHXOM a3 OH XOCHJIIIyJa
MYBO3WHAT 0a By4y/l Meosii. MacamaH:
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CH,COOH & H' + CH,COO-

HucbaTtu 3apOu KOHCEHTPATCUSIM MOHXOM XAaHTOMHU XOJIATH MYBO-
sunat H™ Ba CH,COO"~ 6a KOHCEHTpATCUAU T€300M CHPKO KOHCTAaHTau
KOHCEHTPATCUsIN T€300M CUPKO MeOoIa:

_ [H'][CH,CO0 ] .
oucc. [CH3COOH] )

nap uH: K — KOHCTaHTaW JUCCOTCUATCHUSIIIABH;

[H'] — xoHCeHTpaTCcusiu MOJIIPUN UOHXOU THAPOTEH;

[CH,COO™] — KOHCEHTpATCUSI MOJISIPUU HOHXOH aTCeTar;

[CH,COOH] — KOHCEHTpaTCHsI MOJIAPUH T€300M CHPKO (aTceTar).

KoncTaHTam guccoTcuaTcusiv dJICKTPOJUT O0a TabuaTH SJICKTPOJTUT
Ba XaJIKyHaHJIa Ba Xapopar BoOacTa acT, JICKUH 0a KOHCEHTpPAaTCHS
BoOacTa HecT. OH TaBCH(pHU MUKIOPUH TUCCOTCUATCHUSH TaiiBacTaxo 0a
mymop mepaBan. Koncrantan guccorcwarcust 9 Kajgap KajoH Oomrar,
BJIEKTPOJIUT XaMOH Kajap OUCEp NUCCOTCUATCHUS MEIIaBa/l.

?

I.

4.

5.

3.

CaBoJ1 Ba cynopuuixo

Hapavau nuccorcuarcus 4ucT?

Hapagan muccoTcHaTCHsIM JIEKTPOJUTXO 0a 4it BoOacTa act?
Jlapadam OuCCOTCHUATCUSH DIEKTPOJIUTXOPO Uil XeJ Kapaa 3uén
KapJiaH MyMKHH acT?

Japadan auccoTcuaTcusiu 3JIEKTPOJIUTXOU CYCTpPO Uil TaBp 3UEN
KapJlaH MyMKHH acT?

Koncrantau guccorcuarcusi 4yupo medaxMoHas?

§6 ) Peakcusixom MmyoBH3au MOHM

Bbapou myaiisin kapoanu myxumu mMaxayn a3 il xejl UHOUKAMOPXO

ucmughooa mebapano?

Peakcusaxon KHMUEBHUM Jap MaXJYyJXOHU BIEKTPOIUTXO PyHIaU-
xaHJa 00 MIITUPOKU MOHXOM Jap HATUYAU JUCCOTCUATCHUSHU DJICKTPO-
JUTXO XOCUJIIyaa 0a amall T'y30ITa MemaBaj. XaHTOMHA HaBUIITAaHH
MYOJMJIaXOW PEaKCUIXOU KMMUEBUU OallHM MOHXO pyiamxanaa dop-
MyJIau MOJJau 3JCKTPOJHUTU KaBil AUCCOTCHATCHUsIIyAa, Gopmyan
AIIEKTPOJIUTXOU CYCT, TaXIIMHU MOAAAaXOHW Jap o0 XajHallaBaHIa,
MoA1axou 0a XoJlaTu ra3 rysaliTa, a3 MaxJiyJ O0apomaja paBaHIaxo
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Jlap XoJiaTHM MOJIEKYJIaBi HaBMIITa MelaBaHJ. Peakcusxon MyoBu3ae,
K1 00 maliBacTHIaBUU MOHXO PYH Meauxal, PEaKCHUIXOU MYOBH3aU
HOHHU HOMM A MeIlaBaj.

Peakcusixom 6aliHM MOHXO pyHWauxaHgapo 0a rypyxxow 3epHUH
TaKCUM KapJa MEOMY3EM.

1. Peakcusixou HeiliTpammaBi. lllymo MyBodukm MyxuTu
MaxJyJ Tariup €PTaHu paHTU UHIUKATOPXOPO MemoHen (pacmu 6).

Hkop.
Jlakmyc nnosa
LIy1aacT.
Panram kaOy

Maxnynu
Hamak € Ku obu
codkapna uryzaa.
Jlakmyc nioBa
ITyaacT.
Panram 6unadm

Te300.
Jlakmyc
HJIOBa
LIy1aacT.
Panram cypx

& » aer, >3

Pacmu 6. Taziup égpmanu pancu unoukamop myeo@puKu myxumu Maxsyi.

ba maxnynu Te300f makmyc uioBa Kapja (paHTH CypX) OXHCTa-
OXHCTa MaxXJyJIM UIIKOP MJIOBA KYHEM, paHTH MaxJyJs tariiup &dra, Oa
pauru O0ynadm merysapan. Ca6abu uH 0a MyXUTHU HEUTpamil ry3ali-
Tanu maxyysn meboman. HCl + KOH = KCI1 + H,O.

Hamynu nonun nyppau Mmyonumia:

H'+ Cl'+ K'+ OH = K'+ CI"+ H,O.
Hamynu monnu myxracapu Mmyoaunia:
H" +OH" = H,0.

[Tac, MoXuATHM pEeaKCHUsIM HEWUTpaJIIaBHh a3 NMaMBacCTUIaBUWA HOHU
ruapored H'-u MyxXuTu KHCIOTarupo xocuikyHaHaa Ba unoH OH™-u
MYXHTH UIIKOPUPO XOCHIIKYHAHJIa XOCHJI IIyJaHd MOJJAau HEeUTpaira —
00 mbopar acr.

2. Peakcusixom 00 XOCHJIIIABUM TAXIIUH PyHIUXAH/A.

Arap sike a3 MaxCyJOTXOHM peakcus Mojajau Aap o0 xaHallaBaHaa
Oormaj, peakcus TO OXUp MepaBad. Macanas,

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

Hamaku cyndaru Gapuitn nap HaTH4Yaw peakcus XOCHIIIIyaa aap o0
XaJl HaMeIIaBaj, s’bHEe 0a MOHXO TaKCUM HaMeIllaBa].

[Taknu noHUM Myppanu Myoausa:
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Ba*"+ 2Cl" + 2Na" + SO7 = 2Na" + 2CI" + BaSO]|.

A3 nmaiiBacTmiaBuu MOHXOW Oapuii Ba cyndare, KU a3 JUCCOTCUAT-
CHSIM DJIEKTPOJIUTXO XOCHI mynana, Taxuue (BaSO,) xocun memasan.

Hamynu wonuu myxracapu myoxuna: Ba®* + SO2- = BaSO |.
Myonunau peakcusu kumu€Buu Oalinm maxnyinxou Ba(NO,), Ba
K,SO, - po HaBucen. ba myonuinan noHun MyxTacap bTHOOP AUXEN.

3. Peakcusixou 00 XOCHJIIIABMM ra3 pyiiauxaHaa.
Arap sike a3 MaxCyJOTXOU peakcHus Mojjau ra3 Oomaj, peakcus TO
oxup mepaBaja. MacamnaH,
Na,S + 2HCI = 2NaCl + H,ST.

XOHaTI/I HMOHHUU PCAKCH !
2Na® +§* + 2H" + 2CI" = 2Na* + 2CI" + H_S™-

Xonaru nonuu myxracapu: S* + 2H* = H,ST-

SIbHEe, MOXMSITU WH peakcusi 00 XOCHJIIIABUM ra3u a3 IaiBacT-
mapuu noHxon H™ Ba S?° mapx moxa mermaBaj (qaasanu 7 ).

Myonunaxou MOJeKyJdaBil, MOHUU Myppa Ba MOHHUU MyXTacapu

peakcusii KHMUEBUU OaliHU MaxJIyJIXOU XJIOPUJIA aMMOHHUM Ba THIPOK-
CUJI HATPUUPO HABUCEN.

Myonunan MOHHU MyXTacappo ©00 MyOIuJIan MOHUH MYyXTacapu
peakcusu nap 06010 mojanryjia MyKouca KyHe.

XocusaTxou 0a Xy X0CH HOHXO Yaosanu 7.
WNonn nmap HNonn nmap
MaxJIyJt TapKUOH Yapaéuu myuioxuaakapjaairyaa
MaB4yna Oyna pECaKTUB
Oyna
H* Nuaukatop Panr Tariinp meéban
OH - Nunukarop Paunr tariiup meé€ban
Na* - [IyBnapo 60 paHTu 3apa paHT MEKyHalH
K* - [[Iysnapo 60 panru OyHadm paHT MEKyHan
Ca** Ccor Taxmuau caden
Ba** SO:- TaxmuHu caden
NH, OH- byu rasu Oyu T€3 IOIITa, aMMHUaK
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Cu?* OH- TaxuHu Kaoy/I
Taxmuuu cadpen, OH™ Oucép Oomra an
Zn2+ OH7 X (b rua p rua X
MeIaBa
Fe+ OL- TaxmmuHu cad3u mact, 00 rys3amTan BakT
paHrail yrrapi MemraBa/i
Fe’* OH Taxmuau qurapi
Taxmuuu cadpen, OH™ Oucép Oomra an
AP Ol X dben, p I, X
MelaBa
cl Aot TaxmmHu Kabatgopu caden, 60 Ty3amTH BaKT
g CUEX MelaBa
Br- Ag’ TaxmuHu 3apaTo6
I Ag" TaxmuHu 3apa
SO H* byu Te3u SO, 4ymo memaBaj
Cco> o Ul“asn CO, u oxaxkobpo
3 JIOWKaKyHaH/1a 9y/10 MeIlaBaJ
SO; Ba?* Taxmmau caden
PO:- Ag" TaxmuHu 3ap]
S?- Pb?* Taxmuau cuéx — PbS

Yucypxon AMM. Xocustxou 06a XyJI XOCH HMOHXO, IIapPOTXOHU
TO OXHp padTaHU PEAKCHUIXOM OAWHH MaXJIYJIXOH DICKTPOIUTXO
pyhauxanaa.

CaBoJ Ba cynopuuxo

’? .

1. | Cababu 1O oxup padTaHM peaKCHUIXOWM HEHUTpaamaBid nap 4uct?
®ukpaToHpPO 00 MUCOIXO (PaxMOHE.
2. | ba peakcusixon 00 XOCHJIIIABUHM TaxIIMH pyHauxaHma MUCOJIXO Ouépen.
Myoaunaxou peakcusipo Jaap IIakid MOJIEKyJaBil, HOHUU Iyppa Ba MOHUU
MyXTacap HaBHCE/I.
3. | SIxe a3 cababxom TO OXup padTaHU peaKCHIXOHW OaWHWU MaxIIyIXOH
9JEKTPOJIUTXO PYHAMXAaHAA UH MOJAJAU Ta3 LIyJaHU SIKE a3 MaxCyJOTXOHU
peakcus meboman. ba peakcusixom 60 XOCHIJIIIABUU Ta3 pyHaumxaniga
MHCOJIX0 OuEpes Ba MyoJUJIal PEaKCHIXOPO HaBUCEI.
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4.| Myonunaxou MOJIEKyJaBi, HOHHH IIyppa Ba HOHHUU MyXTacapu peakcus-
XOM KUMHEBHUU 3epuHpO HaBucen. Cababxou To oxup padTaHH OHXOPO
haxmones.

A) Pb(NO,), + NaCl — ;  b)Na,CO,+H,SO,—;
B) KOH + HNO, — ; T') CuSO, + NaOH — ; I) KCI + AgNO, — ;

§7 ) I'mapoau3u HamMakxo

O¢€ xanromu aap o0 XxaJl LIyJlaHU HaMaK peakCcusyu KUMHUEBH pyil meauxan?

O06u cod (anucTUNIOHHUIA) DIEKTPOJIUTU HUXOAT cycT Oyaa,
napaJad JHCCOTCHATCHsIIaBuu OoH 60a o = 10° 6apobap act. Xynoca
HH, KU 00 HHUXOAT KaM Oomaj XxaM 0a MOHXO TaKCHM MeIlIaBa:
H,O=H" + OH". lap o6u co¢ xoncenrparcusxou H" Ba OH" 06a
skaurap O6apo6ap act: [H] = [OH]. Jap un xoynat mMaxJyyjie, Kd
Mukaopu nonxou H" Ba OH™ Gapobap acT, MyXHTH HEUTpadid XOCHUI
MeKyHal. Arap Mukaopu nouxou H' 3uén Ooman, MyXxuTu KucioTari
xocun memaBan. Arap mukgopu nonxou OH™ 3u€n Ooman, map uH
X0JIaT MYXUTH MaxJIyJ UIIKOPHA MelIaBa.

Maxnynxou oOuu 0ab3e HaMakKXO pPaHTU WHIMKATOPXOPO Tariup
Meauxanja. XyJloca OH, KU Jlap MaxJIyJl peakCHsiu KUMUEBH pyi ogaact
(wagBanm 8).

Yaosanu 8
ba vHauKaTopXxo MyHOCHOATH MaXJyJIX0M 00N 0ab3e HAMAaKXO0
Maxnyﬂn Ta'I)CI/IpI/I MaxJIyJind HaMaKXo Oa HUHAUKATOPXO
HaMaKxo denondranenn MeTuiiHOpaHY
Hutparu kanuii [EESZELNNETEI) bepanr 3apau Oanann

Hurparn N bepanr I'yno6it
ATIOMUHUN

KapGonaru Ka0y o memasa, 3a
HaTpHs YA A PA

Hap maB3ybu “Peakcusixom MyoBHU3aW HWOHK~ myMo cababxou
TO OXUp padTaHH PEAKCUAXOH OaWHH MaXJIYJIXOH DJICKTPOJIHTXO
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- J1ap HaTH4YaW NaWBacCTIIaBUM HWOHXO XOCHJ IIyJAaHU MOJJIAaXO0H
IUccoTcHaTcusiHamyaa oyaanampo menonen. Cabadxou TariupoTxou
ap 4ajaBaiad 8-yM Jojaiiyaapo Auaa MedapoeMm.

I. Maxnynu oObuu HaMakyd HUTpPATHU KaJUil paHTU HUHJIUKATOPPO
Taruvp HaMeauxaml.

KNO, + HO = K"+ NO;+ HO, (H,O = H"+ OH).

HNounu kamuit K" map mukmopu xkam 6omajn xam ku 60 monu OH~™
€ k1 a3 nmuccorcuarcusu o6 xocuimynaa oya, KOH-po xocun meky-
Haa. bo cab6abu snextponutu KaBii Oynanu KOH 06a monxo myppa

takcuM Memasan: KOH & K+ OH™ - HNO,, Houu NO, 60 nonu
H", maiipact mryna, HNO,-po xocun mexkynan. HNO, xam 00 cababu
DICKTPOJIUTH KaBil OyjgaHam nyppa 60a MOHXO TaKCHUM MENIaBaj:
HNO,< H'+ NO;,".

I[Tac, MyxuTu MaxJyau OOMM HAMaKXOU a3 acocu Kaegil Ba
me300u Kaegii XOCUIIIIy/1a HEUTpaJ MelaBaj. SbHE, UH X€J1 HaMaKXo

ruapoyin3 HamemaBaHJ. MabHOM Kanumaun oHoHUHU “Gidroliz”
“gidros” — 00, “lizis” — 4yn0o MexyHaMpo mMedaxMoOHa.

2. Hutpatu anloOMUHUN HAMAKu a3z acocu cycm 6a me3oou Kaei
xocunwyoa meoowao. In xen Hamakxo 0a rugpoiau3 Aydop Melia-
BaHJA. [ MAponu3 mynaaHu HAMaKu HUTPATU aJIOMUHHUHPO a3 paHTru
WHIUKATOPPO TAaFrdup NOJAaHU MaxXJyJlu OOMU §y JTOHUCTAH MYMKHUH
acr.

AI(NO,), + H,0;
AP* + 3NO; + H,O(H"+ OH") © AIOH*" + 3NO, + H".
Honn OH~™ w a3 guccorcuarcusiimaBuu 00 Xocuinyaa 6a HOHHU
Al’" ma#iBacT myaa, HOHU auccoTcuarcusiHamaBangan AIOH?" -po

Xocus MekyHaja. lap Hatuya, gap MaxJjyia MUKJIOpU moHXou H' 3uén
myna MemoHnaql. Muknopu 3uégatun nonxon H' 0a kuciorarii myganu

MyXHT cabab memaBana. lap un yapaéu monu Al** 6a monu AIOH?,
nonun AIOH?*" 6omrazn, 603 sikto monun OH™ -po 6a xyja maiiBacT kapja,
0a uoHU Al(OH); tabaun me€ban. Cababu map maBomMu yapa€H XOCHUII

HalllyJlaHU Al(OH)3 — MOHXO0HM 3uéamynancrogan H™ auccorcuarcusun
00po 603Menopa, sbHE MEUCTOHA/I.
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A" — Al(OH) ** — Al(OH), — AI(OH),.

Bapou To oxup padranu yapa€H MOHXOM XOocuialygauctoman H+
PO HECT Kap/ia UCTOAaH JIO3UM MEOSII.

MyXUTH MaxJIyJIXOM OOMH HaMaKXOHW a3 aCcOCH CYCT Ba KHCJIOTaH
KaB{ XOCHJIIIY/la KHUCJIOTaru MelaBaj.

3. KapOonatu HaTpuii HaMaKu a3 acoCH KaB#l Ba TE300HM CYCT
xocunmyaa meboman. Jap maxiynxou oOMM MH XE€JT HAMakKX0 XaM
yapaéHXoW KMMUEBA pyH mMenuxaa. A3 yaaBaiau 8-yM paBIlaH acT, KA
a3 TariupEéOUM paHTU WHIUKATOP HIIKOPA OyJaHU MYXHUTPO MEIOHEM.
XaHromu map o0 XaJ KapJaHW HaMaKXOW a3 acoCH CYCT Ba KHCJIOTaH
KaB# Xocuiinyaa yapaéuaxou 3eput pyi meauxan HCO; :

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

Annonn HCO;, te300u cyct 60 nonun H' m a3 auccorcuarcusu o6
XOCHJIIIY/Ja MAaWBacCT MIyAa, HOHU JUCCOTCUATCUsHAIIaBaHAaU HZCO3
po xocun MmexkyHnaa. Moun HCO,  nap nasOatu xya 60 nonu H' Has-
OaTupo naiBact kapaa, kuciaorau kapoonarpo H,CO, xocun kapranam
no3um Oyn. Jlekun uH dapa€H pyil HaMeamxang (HZCO3—>HZO+COZ),
Cab6abu uH monxou OH™ -u mMaxayn 6a AMCCOTCHATCUSIM MOJICKY-
Jaxou 00 pox Hamenauxaa. bapou To oxup padTaHu Yapa€HU THAPOIIH3
nouxou 3u€naruu OH Maxiymapo HecT KapJa UCTOJaH JO3UM MEOSI]I.

MyXuTH MaxXJyiad OOMM HaMaKXOW a3 acoCH KaBW Ba KHCJIOTaH
CYCT XOCHJIIIYJIa UIITKOPHA MEIIaBa.

4. Hamakxou a3 acocu CyCT Ba Te300M CyCT XOCHJ IIyJAaaH],
nmyppa 6a rugpoii3 Aydop IIyJa, aCOCH CYCT Ba KHCIIOTaU CYCT XOCHJI
MEKYHaH]I;:

ALS, + 6H,0 — 2A1(OH),| + 3H, ST

MyxuTtn MaxJyrya Oomanx 60 KyBBam HUCOMHM acoc Ba T€300 MyaiisiH
Kapaa memiaBaji. Xyjgoca OH, KM acOCH XOCHJIIIyJa KaBUTap OoIma,
MYXUTH MaxJyJ HUIIKOPUU CYyCT, T€300 (KucioTa) KaBuUTap Ooman,
MYXHUTH MaxJIyJl KHCJIOTarum CycT MelaBaja. Arap KyBBau XapayH
OHXO0 Oapobap 6omiaa, MyXuTH MaxJIyJl Xam HEUTpaJii MemaBas.

Peakcusixom OaliHM MOJIEKyJaXOWM HaMakK Ba 00 pyWaumxanga
pEaKCUsIXOU TUAPOIU3 MeOOIIaH .

Yapa€au XOCHJ MIyIaHHU IJIEKTPOJUTXOU CYCT JAap HAaTUYau Tab-
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cupu OallHUXaMIUTapUU MOHXOH JUCCOTCHATCHUSIIIYAa Ba MOJICKYJIaX0ou
00 2uodponuz HOMHUA MEUIaBa.

BobacTa Oymanu ruaponu3u Hamakxo 00 Tabumatu OHXO, KOHCEHT-
paTtcusu MaxJIyJl Ba XapopaTpo JoHHCTa rupudTeM. Xyjaoca OH, KH
HaMaKXOH a3 aCcoOCH CYCT Ba KHCJIOTaW CyCT XOCHIJIIIyJa myppa 0a ruu-
pOJIN3 Ay4Op MEIIaBaHI.

bo Gamanmn mymanum xapopar THAPOJM3M HAMAKX0 XaM 3UEN
MemraBaja. UyHku OanaHa MIyJaHW XapopaT MYBO3WHATH JTUCCOTCHAT-

cusu oopo H,O < H* + OH™ 6a tapadu poct mekydonana. bawzan nap
IApOUTH MYyKappapil THUAPOJHU3 HapaBajJ XaM, Jap XapopaTu OajaH[

ruaponus pyi menuxan. Macanan, namaku FeCl, 60 3 3una ruaposnus
MemaBaja. Jlap mapoutn mykappapi dakat 3uHam sikym 6a amai Ty-
30I1ITa MEIIaBa/I:
FeCl, + HOH = HCI + Fe(OH)CIL,.
Arap MaxJIyJa rapm Kapja maBaj, 3uHau I1YIOM XaM pyi Menuxan:
Fe(OH)Cl, + H,O0 < HCI + Fe(OH),CL

l'apmkyH# naBoM gona masajz, 3MHAW CEIOM XaM PyH MeInuxanu:
Fe(OH)zCl + HZO 2 HCl + Fe(OH)3i.

Xanromu 0a MaxJiya o0 MIJIOBa KapJaH Japadad THAPOJIU3 3UEM
mMemasaa. MHpo nap muconu ruaponusu Hamaku SbCl, nunan MyMKuH
act. SbCl, + 2H,0 < Sb(OH),Cl + 2HCI.

Arap 6a maxjynu oOuM WH HaMak o0 MJI0Ba KyHEM, MyBO3WHAT 0a
Tapau poct kyunaa, aap xonatu Sb(OH),Cl (€ ku SbOCI — xnopuan

AaHTHMOHMJI) TaxIIMH XOCHUJ MelaBaa. Xyjaoca OH, KU 0apou CycCT
rapJoHJIaHu YapaHu TUIAPOJHU3H MaXJIyJIX0 OHXOPO Jap Xapoparxou
MacT Ba Jiap XOJIaTU KOHCEHTPOHHUIa HUTOX JOLITAH JO3UM acT.

Faiip a3 un , 6apou nap maxjayJaxou HaMaKXOHW a3 acOCXOHU CYCT Ba
KHCJI0Tan KaBil XOCHIIIIYAa MYXUTH KHCJIOTarupo TabMUH KapHaH, Jaap
MaxJyJIXOM HaMakXOHu a3 aCcOCH KaBil Ba KHCJIOTaW CyCT XOCHJIIIyJa
MYXUTH UIIKOPUPO HUTAX JOLITAaH 0a JOHUIIXOMW Aap Oopau TUApPOIU3U
HaMakX0 COXHO IIyJaH aXxaMHUSITH MyXAM JOpa.

Yucypxou JAMM. Myxutu HeuTpainid, MyXUTH KHUCIOTarm,
MYXHUTHU UIIKOPH, TUAPOIHN3, TUAPOJIU3M HAMAKXOU a3 aCOCH KaBil Ba
KHCJIOTaW CYCT XOCHJIIYyJa, TMAPOJIN3M HaMaKXOH a3 acoCH CyCT Ba

KHCJIOTaW KaBU XOCHUJIIIY/da, MYXUTHU CYCTH UIIKOPHA Ba KHUCJIOTAru.
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’? CaBoJ1 Ba cynmopumxo

—

. |4l xen HaMakxo Oa ruaponu3 ay4dop memasanna? bapou uin?
2. |O€ ruaponu3maBUuyd HaMakKXopo 4YapaéHU KUMUEBHA HOMHJIAH MYMKHUH
act-mu? bapou uii?
3. |Myoaunaxou yapa€HuU TUAPOJU3MIABUM HAMAaKXOU 3€PUHPO HAaBUCEH
MYXHUTH XOCHJIIIYau MaxjIyJapo MyalssH KyHEe.:

ZnCl,, K,SO,, NaSO,.
4. | A3 200 v maxnynu 10 %-u rtuapokcuam "Hatpuit 11,2 n CO2
ryszaponjaa myn. Jlap Hatuya 4il XeJa HaMak Ba (4aHJ I'paMM) XOCHII
MemaBaa? MyXuTu Maxjiysl 4il XeJl MelraBaj’?
5. |Arap mamakxou Na,SiO, Ba FeSO, 6a ruaponus ay4op maBaHi,
MYXHUTH MaxJys 49l XeJ memanaj’?

MucoJi, Macbajia Ba MAIIKX0OM HAMYHAaBM

P Mucoan 1. Ba 104r maxaynu 5 % u xjaopugu OGapuii 71 r mMaxiayiu
10 % u cyndatu HaTpuid omexTa Kapnaa myna. /lap Hatu4ya 4aHq T
TaxXIIKUHU cyiapaTu 6apuil Xxocus Mmemasan?

P> Xau. JlactaBBan, macca Ba MUKJIOPU MOIJAW XJOpHUIAU Oapuiin
MaxJyJpo MeébeMm:

m (BaCl,) = 104 - 0,05 =52 r,

m(BaCl,) 5,2

n= = = 0,025 mou.
M(BaCl,) 208

2. bawpa, macca Ba MUKJIOpH MOAJau cyiadaTh HaTpUUpo Mecdem:
m (Na,SO,) =71-0,1 =71,

m(Na,SO,) 7,1
M(Na,SO,) 142

= 0,05 moi.

3. AxHyH Oomaja, myoauiau peakcusu Oaiinu maxnyinxou BaCl, Ba
Na,SO, pyinuxanaapo HaBUIITa, XMCOOKYHMPO AaBOM MEAMXEM:
BaCl, + Na,SO, = BaSO, | + 2NaCl.
208r 142r 233r  117r

1 mon 1 mon 1 Mmonr 2 moin
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MyBodukn myonunan peakcus 1 mon xjmopuau Oapuit 60 1Mon cyi-
dbatu Hatpuii 6a peakcus MOXWJ myna, IMon cyindaru Gapuii Tax-
mUH MemaBan. HucOaTrxoum MOJSApHUH MOJAAAXOH JOoJamyna My-
BouKHU mapTtu mMucoa uyHuH act: 0,025 mon BaCl,, 0,05 mon
Na,SO,. Xynoca on, ku 0,025 monu cyndaru HaTpuii 1ap peakcus
A TUpPOoK MekyHan, 0,025 monraw Goman 3uénatu memoHand. Jlap
HaTtu4au peakcus Ooman 0,025 mon TaxmuHU BaSO4 XOCHJI Mella-
Bajx. m(BaSO,) = 233 - 0,025 = 5,825 r.
Yaeoo: 5,825 v taxmunu BaSO, xocun memasa.
P> Mucoau 2. Ba yanBajiu 7-yM OonukkaTt Hurapea. bapow nonu mas-
qyIpo MyaWsiH KapJaH, a3 peakTHBH Japkopil uctudona Oypra, Myo-
IUJIaxou yapaéHu pyuauMxaHaapo aap LIAaKJIW MOJIEKYJaBil, HOHUH
nyppa Ba Myxracap HaBucel. Macanan: bapou myalisH kapaaHu
nonu Cu*'monu OH™ 3apyp Oynmaact. [lap HaTHM4ya TaxXIIMHU KaOyIu
Cu(OH), xocus mMemasa.
Cu(NO,), + 2KOH = Cu(OH), | +2KNO,,
Cu* + 2NO, + 2K" + 20H =Cu(OH), Lok + 2NO-,,

Cu* + 20H = Cu(OH), | .
[llymo xam OGapouw MyalisH KapaaH 4 TO MOHU UXTHEPHA peak-
TUBXOHU JapKopapo MHTUXO00 KYHEJ Ba MYOJUJTIAXOU dapaéHXOU
KUMHUEBUM PYUIUXAHIAPO HABUCE.

P> Mucoau 3. ba Maxjaysu xjaopuau oxaH (II1) maxnynu kapOoHaTH
Kajaui tabcup Kapaa, kapobonatu oxad (III) rupudra Hamemanan.
Bapou uit1? AcocHOK 4aBOO AUXEN.

P> Xau. 1) Xnopuan oxan (II1)— HaMaky a3 acocH CyCT Ba KHMCIOTAaH
KaBil XOCHJIIITY1a MeOorma: FeCl3 2 Fe** + 3CI.

2) KapGonatu KaJiuii— HaMaKM a3 acoCu KaBH Ba KHCJIOTau CYCT
xocummyna act: K ,CO, € 2K = CO*.

3) Fe,(CO,), — HaMaKku a3 acOCH CyCT Ba KHCIOTaH CyCT XOCHIIIYJa
Meboman. Maxaynun oOMM WH HaMakK nmyppa 0a THIAPOJH3 AYUOp
memabaa. Xynoca oH, ku Hamaku Fe (CO,), nap MaxJiyid MaBuy]
HaMellaBai.

Fe,(CO,), + 3H,0 = 2Fe(OH), + 3CO, 1.
4. 2FeCl, + 3K,CO, + H,0 = 2Fe(OH),| +3CO, T+ 6KCL.
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2Fe** + 6Cl + 6K + 3 CO;” + 6H,0 = 2Fe(OH), + 3CO, T+ 6Cl + 6K,

2Fe** +3CO; = 2Fe(OH),| +3CO, T.

P> Mucosu 4. ba 50 r maxaynu 10,6 %-u kapGoHaTH HATPHil 60O
MUKJIOPHU 3U&N Maxiayiau cyiadatu allOMHHUN HIJIOBA Kapaa HIy.
Yapaénu pyiinonapo ¢axmonen. UYir xenm ra3 XoCcuJ MellaBaja Ba HMH
rasz i Kajgap xauMpo (I1.M.) UIIFoa MeKyHaq?

P> Xan. 1. Jlap 50 v maxnynu 10,6 % u xapGoHaTH HATpHUil Maccau
copu Hamakpo Na,CO, me€bem:

m(NaCO,) = 50 - 0,106 = 5,3 .
2. Myonunaun peakcusiu yapaéHu KUMHUEBUU PYUIMXaHa:

53r X 1
3Na,CO, + AL(SO,), + 3H,0 = 2A1(OH), + 3CO, + 3Na,SO,.
318 67,2 n

53 x X_5,3~67,2
318 67,2° 318

=112 .

Yaeoo6: 1,12 1 CO, xocun Memasa.
ba peakcusin myoBuzan noHuu OallHWM HaMaKXou TupHudTamryaa pyu
Meauxal, mapx MEeIuXeM:

a) Na,CO, — uH HaMmMaK a3 acoCH KaBd Ba TE€300M CYCT XOCHII
IyJaacT:
NaOH — Na,CO, <~ H,CO,.
acocH Kasit TEe300U CyCTH Jyacoca

Hap maxmynun o6un Na,CO, KaTMOHM HATpUH Ba aHMOHM KapOoOHAT
Memasan: Na,CO, & 2Na*+ CO;
Hap maxnyn 603 006 xam xact. OO0 — 3JIEKTPOJUTU HUXOSIT CYCT

meGoman: o/H,0/ =10, H,O © H' + OH;

6) Al(SO,), — uH HamMakK a3 acoCH CyCT Ba T€300M KaBH XOCHII
I1y/1aacT:

Al(OH), — Al(SO,), < H,SO,

acocu cycT Te300M KaBUHU Jlyacoca

AL(SO,), & 2AP" + 380, .
O6u maxyryn kam Ooman xam, 6a noaxon H' Ba OH™ nmuccorcuarcus
1Iy/1aacT:
B) BakTe xu 0a Maxiyaum HamMaku KapOOHATH HATPHUH MaxJIyiIHu
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HaMaku cyiadaTH aJIOMHUHHUN HIIOBA KapJaa MeliaBaja, 0ailHU HOHXOU
nap 6010 3uUKpIIyAa yapa€Hu KUMHUEBHA pyH Memuxai:

6Na® +3 CO}" + 2A1 + 380, + 3H,O[H" + OH ] =

=2AI(OH),| +3C0, T+ 6Na"+350,".

[Tac, map HaTu4yau peakCUsId MYOBH3auW HMOHHN TAXUIUHHU
TUIPOKCUAM QJIOMUHUMN Ba ra3W aHTUAPHUIM KapOOHAT XOCHJI
MeIIaBa.

MacpaJjia Ba MAIIKX0 0apoH XaJJIH MYCTAKHJIOHA

»

1.| Hdap maxmynxom obum Hamakxowm xjopuam oxaH (III), cymda-
TH pyX, Oapuum xypanpaa, Te3o6u oprodocdar 4yt Xea MOHXO
MemaBan?

2.| Maxnynu nap XaJKyHaHJaxXOH OPTraHUKHHU Ta3u XJIOPHUIAHU
TUAPOTeH Yapa&HU SJIEKTPUKUPO HaMerysapoHaja Ba 0a me-
Tallu pyX TabCUp HaMekyHan. MH xommcapo ui xem dax-
MOHJaH MYMKHH acT?

3.| Hap maxnynu oOoum muHepanu kapHanaut (KCI-MgClL,-6H,0)
4il XeJl HOHXO0 MemaBaj?

4.| Xanromu aap o6 xaja mynaHu 1 mon Hamaku cyindaTu allOMU-
HUW YaHATO MOHMU AJIOMHUHHUI Ba YaHATO MOHH CyiadaT XOCHII
MemaBana?

5. Myoaunaxou MojeKyjlaBil, HOHUU NIyppa Ba HOHUU MYXTacapu
peaKCcusXOou KUMHUEBUU 3EPUHPO HABUCEN:

CuCl, + NaOH = ... ; H,PO, + Ca(OH), = ... ;
AI(NO,), + KOH = ... ; AgNO, + AICIL, = ...

6.| Yapa€um 00 Myoawyiau MOHMU MyXTacap udoaaKapaaniyaapo aap
amaj 4t xeJ1 uypo kapaan myMmkus act? Cu** + 20H = Cu(OH),.

@ CapoJxou TecTii MyBOpHKH MaB3ybXO0

1. A3 MaxJIyaXxou 3€pUH BJIEKTPOIUTXOH KaBUPO HHUIIOH THXEIH.
A) Maxaynm 100 %- u H,SO,; B) Maxunynu Te3001 HUTpAT;
C) Maxuynu obum iox; D) Maxnynu o6uu maxap.
2. A3 Moaaaxou nojamyna MaxJyidud OOMM KaJOMaIlOH 3JIEKTPOJUT
mebomran? 1) KCI; 2) Al(NO3)3; 3) BaSO,; 4) AgCl; 5) CaCl,.
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6- CIUpPTH dTHUI;, 7- aHTUAPUAN KapOOHAT; 8- MaxJIyJIu HaMaKH OIII.
A)1,2,3;B)4,5 7,8 C)3,4,6,7, D) 1,2,5,8.

3. ba maxnynmu obum H,SO, oxucra-oxucrta 60 KaTrpaxo MaxJyjH
THAPOKCUIM Oapuil MJIoBa Kapaa Imyd. XOCHUSITH 3JIEKTPUKHUTY3apOHUU
MaxJIyJIu XOCUJIIIya 4ii XeJl Tariuup meébdan?

A) DACKTPUKHUTY3apOHIA OXHCTA-OXHMCTA 3UE] MellaBa;

B) DnexkTpukurysapoHi nactaBBall kKaM myzaa, 6a Hou OapoOap MemiaBas
Ba 003 3u€n mrya MepaBaj;

C) DnexTpUKHTy3apOHil 3UE] IIya MepaBaj Ba HUXOAT, 003 KaM IyJaH
MeTrHpa;

D) Panru maxuryn tariiup €dra, SJICKTPOIHUT HAIlyJla MEMOHA/I.

4. 0,1 mon FeCl, nap o6 nyppa xan xapiaa uryn. AJaau HOHXOHM OXaH Ba

XJIOPPO Jap MaxJjyJs MyailsiH KyHE.
A) 6,02 102 Fe*" Ba 1,806 -10% CI;
B) 0,602 - 10** Fe** Ba 1,806 -10* Cl;
C) 6,02 -10* Fe** Ba 6,02 -10% Cl;
D) 1000000 Fe** Ba 3000000 CI-.

5. A3 peakcusxou 3epHH KaJIOMallIOH TO OXUpP MepaBana?
A) BaCl, + K,SO, = B) KCI + HNO, =
C) CaCO, + HNO, = D) nap xomarxou A, C.

6. Moanaxoepo HUIIOH JAWXEN, KM MaxJylu oOuMamoH yapa&HU DIEKT-
pukupo xy0 MerysapoHat, JIEKHUH paHTU JakMyc Ba (eHoadTaaenHpo
Tariup HaMeauXas.

A) Oxkcuaxo; B) Mmkopxo; C) Hamakxo; D) Te300xo0.
7. A3 HaMakxoW 3¢pHH Kajgomaml 6a TUAPOIU3 AydOop MemaBai?
A) NaCl; B) BaSO; C) CuSO,; D) KNO,.
8. Bapou Taiiép kapgaHW Maxjayiaxoe, KM Jap TapKUOAINIOH MUKIOPHU

skxejian noHu K" Oomran, a3 HaMakXOHM XJIOPUIHU KaJiud Ba cyidatwu
KaJW¥ 9aH[a MOJIM TUpU(PTAH JO3UM acT?

A) A3 xapay HaMmak sK Xel,

B) A3 KCI 1 mon a3 K,SO, 2 mouxn;
C) A3 KCl 2 mon a3 K,SO, 1 moz;
D) A3 KCl1 2 mon a3 K,SO, 3 mon.
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FAUPUMETAJIXO. 3EPT'YPYXU KAPBOH

TaBcudu yMyMuu 3j;ieMeHTXO0HU 3eprypyxu KapooH
§ 8.

Xocusmu ymymuu snemenmxou 3epeypyxu kapOoou uii 2yHaano?

(. Hap 3epeypyxu kapoon rnemenmxou C, Si, Ge, Sn, Pb lwﬁ\
2upugpmaano.
* Dnemenmxou 3epzypyxu KapoOon 6a ounau p-3i1emMeHmXxo
Mmancyoano.

* Banenmnokxkuaw oa II eéa IV é6apoodap acm.

* Hapayau onuu oxcuowasuaw +4, CO,, SiO,.

* Hapayau nacmu oxcuowasuawon —4. CH,, Mg_Si.

* Kabamu rnekmp 6a onuu Oepynau amomxou 3j1eMeHmxou
\_ 3epeypyxu Kapoon Hamyou ns’np’ mewmasano. )

DIEeMEHTX0HU 3eprypyxu KapOoOH Jap 3eprypyxu acocuu rypyxu
qopyM (p-3JIEMEHTX0) Yourup Oyna, map kKabatm OepyHam SJIEKTPO-
HUamoH 4opTo (s?p?) asnexkTpoH act. OHXO Jap CHCTEMau OaBpw
nap OaliHU DSJIEMEHTXOHW OCOH JJISKTPOHIMXaHJa Ba 3JICKTPOHMAM-
BacTKyHaHJa dolrupana. [ap maiiBacTtaxou xya 00 ruaporeH (d4op-
BajieHTa) Jaapadad OKcuamasBuu —4-po HaMo€H MekyHana (CH,-
mertan). Jlap naikiBacraxoum okcureni (CO,, H,CO,, SiO,, H,SiO,)
Jlapayad OJMM OKcujlaBuamoH 0a +4 OGapoOap (dWopBajeHTa) acT.
DIeMEeHTXO0U MaWBacTaruxoum THUJAPOTEHUHU 3eprypyxu kapOoH
(acocan kap6oH Ba cuiucuil) a3 cababu Ha3nIWK OyJaHH ap3UIIU
DIIEKTPOMAH(PHUITH DIEMEHTXO0 XOCHSITXOU TE€300i Ba acocit 30XHp
HaMeKkyHaH1. VIH maliBacTaxo MHYYHUH 00 KyTOHOKHU KaMH OaHIXOHU
KapOOH-THIPOTEH, CUJIMCUU-TUIPOTEeH 00 cababu kaM dapkK KapaaHHU
AIIEKTPOMaH(MUTHSAIIOH, OEKYTOMH MOJIEKYJIaXOM METaH Ba CHJIAH IIapX
nona memasand. Jap ganBanu 9-ym 06ab3e HUIIOHIOIXOH DIIEMEHTXOHU
3eprypyxu kapOoH oBap/ia myaacr.

41




XocHsITX0U JIeMEeHTX0U I'YPyXu KapOoH

Yaosanu 9.

Anomatu | Pakamu Onexrpo- | Pagmycu
5 kuMuéBA | TApTHOA Ba | MaHQusTH aToM, Konuryparcusu
JICMCHT 3apsiay AApo HUCOM - DIIEKTPOHA
Kap6on C 6 (+6) 2,55 0,077 (He)2s22p?
Cunucnii Si 14 (+14) 1,0 0,134 (Ne)3s23p?
T'epmanuii Ge 32 (+32) 2,01 0,139 (Ar)3d'%4s24p?
Karbari Sn 50 (+50) 1,96 0,158 (Kr)4d°5s25p?
Cyp6 Pb 82 (+82) 2,33 0,175 | (Xe)df*5d°6s26p?

Magskeu Kapﬁoﬂ Aap CcucreMau J1aBpUHU JIEMEHTXO0
Ba COXTH aTOMHUHU OH

Mmeobouano.
» Kapoun ea @ynaypen namyoxou aniomponukuu CYHbUU
Y Kapoon meboutano.

(° Kapoon — acocu mabuamu 3unoa meooutao. R
* Kapoon oap wakiu munepanxou KapooHamxo 60omexypao.
* Anmoc ea zpagum — Hamyoxou anioOmMponuKuu Kapoou

J

+6 —6

1s? | 2s?

2p?

Sy B -

Kap6oH nmap 3eprypyXxu acocuu TrypyxXu 4OpyMH AaBpH AYBBYMH
cucTeMau JaBpi TaxTH pakaMu Taptubum 6 yourup Oyma, Oa
p-2JEeMEHTX0 MaHCcyO acT. Maccam HucOum atomumam Oa 12,011
6apobap act. [Jap kabGatu OepyHau SJIIEKTPOHHAII YOPTO DJIEKTPOH
MaBYYy/]l acT.

Kapbon nap cucrtemaum paBpit nap OallHM BJIEMEHTXOH OCOH
3JICKTPOHAMXAaHJa Ba 3JIEKTpOHNaBacTKyHaHAa doiirup act. Kapboun
aap maiBacTaxom ruiporenuu xyn 6o ruaporen (CH,) BaleHTHOKUH
yoppo 3oxup MekyHan. Kap6on mapadam okcuamiaBuu +2 Ba +4 Ha-
mekynan (CO Ba CO,).
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C (+6) 2; 4 1s22s22p?
Anmoc I'padur Kamd mrygaact
T, °C p, r/cm? T, °C p, r/’cm?
3550 3,513 3300 2,26 5 L LA

Cona Na,CO,,
Marnesut MgCO,,
Homomut - MgCO, - CaCQO,,
CaCO,, BaCO,, FeCO,,
Anmoc, rpaduT, aHTUIITCAHT
MOAAaXO0U OPraHUuKH

CO, CO2
4o — | C | — CH,, CH,
CSZ, (CN)Z,
CaC2
T'asu 00
HUcTrenMou

Hcrexconu anmMocu cyHbi
ba cudaru agcopOeHT
Hcrexconn ciupty 3THI
Hcrexconu CaC,
Jap Tal€pKyHHUU BIEKTPOL

KapOon gap tabuat nap Hamyau 0307 Ba Jap TapKHOU maiBacTaxo
BoMexypan. Jlap Tapkubu MuHepanaxo acocaH 0a HAMyIu HaMaKXoHu
Te300M KapOOHAT BOMEXypajl, MacajaH, KapOOHATH KaJICUi (OXaKCaHT,

6yp, mapmap) CaCO, Ba nonomut CaCO, MgCO, — namakxou Te3001
kapOonat mebomann. Jlap xapo nap makau CO, okcuau kap6on (IV)

- aHTUIpUIN KapOoHaT MaBuya act. KapOoH acocu TaOuaTw 3uUHIA,
S'’bHE OJIaMU pacTaHUXO Ba XalBOHOT, HHYYHWH ra3u TaOW#l, aHTUIIT,
HedT Ba TOPHPO TAIKUIT MEAUXA.

Kap6on nmap xomatw 0301 nap HaMyaud ajamMoc Ba rpadut
BoMexypan. [lanHgapan KpUCTaJUTMU OHXO aTOM# Oyna, OHXO MOJJIaX0ou

43



caxtana. OHXo a3 skaurap 60 COXTH
naHyapau KpPHUCTAJlJIX Ba XOCHUATH
dbuzukun xyn papk MEKyHaH/I.

AJMoOC — MOJJlau caxTaphuHU Ta-
Omat 0a mymop mepaBaa. AJIMOCH
T03a Monnau Oepanr Ba maddodu
KpucTauiii Oyaa, KOOMIuATH OanaHau
HYpIIUKaHU JOpan.

Xap sk atomu KapOOH Jap maHYa-
pau KpucTalJid aJMoc 00 4Oop aToMU
aurapu KapOoOH Jap HYru TeTpa’ap
nuxora mynaact. Macodau OaiHuU
aTOMXO sKXejaa, OaHaAu MOOaWHHUU OH
KOBAJICHTHUCT. AJIMOC TapMHUpPO Hafr3
Mery3apoHaj, yapaéHu DIEKTPUKUPO
TamMmoMaH HameryisapoHaja. Kpucrani-
xoHu kaJioH Ba maddodu ammocpo a3
HaB KOp Kapjaa, Jap HaMyJau OpuJIIIu-
aHTXxo Oapoum Taiép HaMyJgaHH Mac-
HYOTH KUMMAat0axou 3aprapii HUCTH-
dbona mebapana. AITMOCH TeXHUKHA Oa
TaBpU CYHBH MCTEXCOJ MemaBaja. A3
aJMoC BOcUTaxow abpasuBii, ac000-
XOU MUIa0ypi, KOpKapau MeTalla Ba
JUTap METAJIIXOU CaxT TAUEP MEKYHaH]
(pacmxomu 7 Ba 8).

I'pagpur — mMonmam MyJaoumMHu
KpucTanauu cuéxtod Oyaa, YUIOH
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Pacmu 7. Coxmu 3nekmponuu
anmoc.

Pacmu 8. Ilapmau anmocii.
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Pacmu 9. Coxmu rnexmponuu
cpagum.

¢unuznn nopaxn. Hap rpadpur aromxou kap6oH 00 XxosaTu KabaTxo
yourupana. banau 6aiiHn aToMxou kKapOOHU KaOaTXOW T'yHOTYH HHC-
Oat O6a OaHIM aTOMXOW SKKabaT XeJie CycT acT. bunoOGap wH rpadur
06a myjak4yaxod TYHYK OCOH YyJ0 MellaBaj, KU Xap sSIKeU OHXO Aap
ajoxujaarii xeige ycryBopaHI. I'paduTpo Gapou uMcTEXCOJU KalaMm,
3JIEKTPOAX0 ucTU(]ona mMebapaHa. AHTUIITH 4y0 (AHTUIITH THUCTA),
KOKC, aHTHIITH XaWBOH, AyJa a3 MayYMyHu KPHUCTAJIIXOU Xelie XypAu

rpadut udboparanyg (pacmu 9).

Kapoun — nHamyam amnmorponuu Ttariimpédram kapOboH Oyna,
0a TaBpu CyHBH TUpudTa mynaact. ABBallMH MapoTHOa KapOHWH CO-
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Pacmu 10. Coxmu kpucmaniuu anmoc, zpagum ea yniypen.

gou 1961-ym 6o poxu cyHbit a3 rpadut rupudTa mynaact. Jap kap-
OMH aToMX0u KapOOH coXTu xarTié gopanna. Kapbun gy mHamyna nopan.
Hamyan skymu monueH Homuja memaBaj. [lap coXTH mOIUEeH aTOMXOH
kapOoH map OaliHM sxkaurap 600 OaHJAXOW SKYaHJa Ba CCYaH]a MaWBacCT
myjaaaHm: —CEC—CEC—CEC—CEC—(—CEC—)H; Jap coxTu monueH
aToMX0oH KapOoH 60 OaHaxow 4yy(PpTH AydyaHma maiBacT MIyTaaH:
=C=C=C=C=C=C=C=C=(=C=C=)_; 3uun Ba caxTuu KapOuH a3 rpadur
suéarap Oyna, a3 aamoc xyparap act. KapOoun xokam cuéx, a3 yuxaTu
KUMUEBH MHEPT Oyna, Moaaan 6a XOCUSITH HUMHOKHJIA JOPO MeOoIIal.

dyjjiepeH — HaAMyAW aJJOTPONUU CYHBHUU KapOboH Oyna,
oxupu conxou 80-ym kamd mynaact. Hap dynnepen 3uéna a3 80
aTOMXOU KapOOH, KM Jap MIaKJu ukoca’apu a3 20 mamkyH4a Ba 12
MaHYKyHYa uOopar acT, MaB4yJ MeOomana. Bait XaHToOMU Ty3aliTaHu
KapOOH a3 XoJyiaTu ra3 0a X0JaTHh caxT KamMTap XOCHJI MelIaBa.

Hap gapaéau ¢poTocuHTE3 HAOOTOT aHTUAPUAN KapOOHATH XaBO-
po a3 xya MeKyHaHA. Jlap WH XoJlaT MOIJaXOW OPraHUK: XOCHJI
nIyJla, OKCUTreHpo xopuy MekyHaHa. Kap6onu HaboToT 6a opraHusMu
XaWBOHOT Mery3apaj. AHTHIITCAHT, HadT Ba Ta3Xxou Cy3aHIau TaOui
a3 OOKMMOH/JAaXOM PAacCTaHUXO Ba XaWBOHOT XocHJ mynaana. Kapoon
XaHTOMHU Ha(acrupuu pacTaHUXOBY XAaMBOHOT, CYXTaHU aHTHIITCAHT,
HadT Ba ra3zxou Tabui, GabOJUSITH BYJKAHXO Ba TaAKCUMIIIABUHM MaH-
0abxoM MHUHEpaJId Aap HAMyIW aHTUApUAH KapOoHat 6a atmocdepa
Oapmerapmaa.

XaHroMu BaWpOHIIABUM YUHCXOW KYXHA aHTHAPHIN KapOOHATH
XxaBO 00 OHXO MaWBacT mIyJa, MUHEPAJIXOW HAB XOCHJ MEKYHaj.
XaMuH TaBp, Jap Tabuat aTOMXOHM KapOOH XaMa BaKT a3 TapKUOHU sK
Moaaa 6a MOaIan AWTap ry3anitTa MeucTal.
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Yucypxou JAMM: BaneHTii Ba gapayau OKCHJIIABUHU IJIEMEHXOU
rypyxdam kapOOH, COXTHU 3JIEKTpOHN. MaBKebu KapOOH aap 4aaBajiu
JaBpil, COXTU aToMi. Anmoc, rpaduTt, kapOuH, maiBacTaxou TaOUHUH
KapOOH, Japavyau OKCHIIIABH.

t)

CagoJ Ba cynopuuixo

% N o

BaneHnTit Ba gapayau OKCHUAIIABUU 3JIEMEHXOM I'ypyxuaum KapOoOH
nap naiBacTaxou T'MJIPOreHUH ras3maki 6a yanj 6apobdap act?
dopMynan OKCHUIAXOU OJHUH DBIEMEHTXOU rypyxuaum KapOoOHpO
HaBHUCE/I.

3u4uu HUCOUHM sKe a3 MalBacTaxOW Ta3lIaKiiM JIEMEHXOU T'ypyX-
yau kapOoH HucOat Oa renuil O6a 8§ OGapobap act. Dopmynaum uH
naiBacTapo MyaisiH KyHeZ.

Jlap aToMXOM 3J1€MEHTXOHU I'ypyxuau KapOOH YaHJATO 3JIEKTPOHU
TOK MemaBan?

KapOon map Tabumart map 4@ XeJ MIaKJIXO0 BOMeXypaja Ba 00 KagoM
Makcanaxo uctudona Oypna memanan’?

Ufi xen XOCHSITXOU aJIMOC, TpaduT Ba KapOUMHPO MemoHen?

I'padut 0o oxaH rygoxra Kapja mIaBaj, Yid XOCHJ MellaBana?
bapou uit anmoc Ba rpadut a3 skaurap ¢papk MekyHaHa?

§9 ) Xocusarxou Gpu3uKii Ba KUMHUEBUU KAPOOH

Kaoom xocuamxou acocuu 6a xyo xocu kapooHpo meodoneo?

IMaxnmaii gap taduar. KapOoH KHCMH acoCUHM TapKHOHM opra-
Hu3Mu 3uHaa meboman. Kannanuxou gounanoxk muciau HedT, ra3u
Tabunt, Topd, aHTUIIT, CJIAHCUH Cy3aHJa MaiBacTaxou I'YHOT'YHH Kap-
60H mMebomana. XycycaH, Aap TapKHOW aHTHUIITCAHT KapOOH Xele 3uén

act. Jlap kypau 3amun oxakcanr CaCO, Ba nosomut CaCO, MgCO,

XeJle TaxXH ramraact, KM OHXO HU3 MaiBacTaxon Tabmuu kapOoH MeOo-
mang. Kap6on 0,023 % kuuipu 3aMUHPO TAIIKHUIT MEAUXA]I.

Hap atmocdepan xaBo ra3u aHTUAPUIN KapOOHAT BOMEXypaln, KU
nap O6aprxoum ca03u HaOOTOT POTOCHHTE3 Iyjaa, 6a HAMYJAXOHU T'yHO-
T'YHH MaiBacTaxoW KapOoH Tadana me€ba.
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6CO, + 6H,0 = CH,,O, + 60,.

C,H,,0, (rmoko3a) nap HaTu4au GOTOCHMHTE3 XOCUJ MemaBal. Baii
nap cemnrio3a (uy0), kpaxman (raHAyM, MIOJ#H, KapTOIIKa), Auca-
xapunaxo (Haitimakap, nabma0yu KaHmg), TIIOKO3a Ba QpykTo3ae (MeBa,
aHryp), KM TaHau HAabOTOT (mos, 4y0)-po TAIIKHI MEKYHaHJ, XOCHI
MelIaBa.

-~

e Y3bexkucmon 60 3axupaxou anzuuimu xyo oap Ocuéu Mapkas3ii
Yyou OyIomMpo uui2oa MeKyHao.
* A3 konuxou Auzpen, boiucyn ea Illap2yn anzuwim ucmuxpoy

Mewagao.
* 3Zaxupaxou zeonozuu ancumimu Y3zoekucmon 3uéoa az 2
S Munauapo moHHa acm. )

Xocusitxou ¢pusukin. Kapo0oH, HAMYJIXOHU aJUIOTPOTIMU OH MOJJIAaH
0e6Vii, OeTabpM, MymBOpPryA03 Oyaa, Aap XaJlKyHaHIaxoW MyKappapi
Xajl HaMmemaBajd, Xapopartu rygo3umam 3550 °C (anmoc), xapoparu
yymummam 4830 °C (cybnmumarcus) meboman; 3uumam 3513 kr/m?
(ammoc), 2260 kr/m® (rpaduT); mryMopau U30TONXou KapooH 8 (9—-16).

Ancopocusi. KapOGon, rpadut Ba aHTHUIITH MUCTa XOCHUSITH aJICOP-
OcusikyHuu OaniaHg Aopa.

(° Aocopocusa — ¢ypy oypoanu axk moooa oap camxu moooau
ouzap meboutao.

* Aocopbenm — moooae, Ku oap camxaut yapaéuu ypyoapuu
Mmoooau ouzap 6a amaa meoAo.

* @ypyoapuu uon, amom, mMoJj1eKyj1au mMoooaxou ouzapepo, Ku
oap camxu Yyucmxou caxm é moev mezy3apao, aocopocus
MEHOMAHO.

* @Dypyoapuu moooaxou ouzap oap mMyxumu OepyHau moooa

L copocus Hom oopao. )
Kobunustu ancopbcuskynin 6a macoxaTu caTx BobacrTa acr.

Bapowu 3uén HamynaHu KOOMJIHMSATH alCcOPOCUSKYHUU AHTHIIT OHPO

060 yapaénu Oyru 00 rapm MekyHaHA. Jlap MH X0JIaT KOBOKHXOU

AaHTUIITPO a3 upaocuxo (Moagaxou OeroHae, KM KOBOKHXOH OHPO

OaHI KapaaacT), TO3a MEKyHaHJ. AHTUITH daboimyaa Oapou

bypyOapuu (4abbuganu) Moaaxou 3ya0yxopliaBaHIaW TapKuOuU
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XaBO Ba OMeXTaW ra3xo (IpoTHBOras), To3a HaMyJaHU OPTaHU3MU
WHCOH a3 MOJJaXOW 3apapoBap (XyH Ba ab30XOH XO03MMa), TO3a
HaMyJlaHU MaxCyJIOTH XypoKBopi (paBFaHxo) uctudoaa memanas.

H.[A.3enuHckuil nap COJIXOM YaHTH SIKyMHM YaXOH AHTHULITPO
nctudoma HaMmyda, IPOTHUBOTA3e HUXTHUPOB Kapd, KM OH MYKOOUIH
Moanaxon KuMuéBuu 3aXxpHOK Oyn. Kamduértu 3enumnckuit xaétu
Xa30pOH YaHTOBapPOHPO HUTOX JIOIIIT.

Hap canoatu kumMué aacopOcusipo 4yH KaTalu3aTop ucTtudoaa
MmeOapaH.

XocussTxou kumMuéBi. Jlap xapopatn mMykappapi (XxoHa) KapOOH
OH Kazap ¢abos HecT. Bail xaHromu rapm kapjaaH 0a 6ucép moaaaxo:
OKCUTEH, Cylndyp, HUTPOTE€H, METAJLIX0, OKCHUAXOU MeTama (pumms)
TabCUp MEKyHal; kapOboH OeBocuTa 6a Prop Tabcup mMekyHana (0Oa
TaJIOTCHXOM JIUTap TabCUP HAMEKYHAT).

2F, + C = CF, (dbropuau xapbon (IV)).

Kap6oH 00 okcureH map peakcusi JOXHII IIyJa, Iy XeJI OKCHJ XOCHII
MEKYHa/I:

C+0,=CO,+412 x4, CO,+ C=2CO - 160 xY.

Hap xapopatu 900—1000 °C kap6on 060 cyndyp naiiBact memia-
Baag: C +2S = CSZ.

Hap atmocdepan HUTPOreH XaHTOMHU a3 OailHU Ny 3JEKTPOIU Trpa-
buT ry3aponnaanu paspsam >aeKTpuka aucuan (CN), xocnn memasan:
2C + N, = (CN),.

Merannxo 60 kapbon kapouapo xocus Mekynana: Ca + 2C = CaC,,.

Kapbuaxo 3epu TabCcUpH OKCHAXOW METaJJI Ba KapOOH XOCHJI
MelIaBa;

2A1,0,+9C = Al,C, + 6CO,
CaO + 3C = CaC, + CO.

Kapbunu 6an3e merannxo 6a 00 € uH KU T€300X0 TabCUP Kapja,
naiiBacTaruxou THIAPOTEHHU KapOOHpPO (aceTuieH, MEeTaH) XOCHII
MEKYHaHI:

CaC, + 2H,0 = Ca(OH), + C,H, (aceruinen),
Al,C, + 12HCI = 4AICI, + 3CH, (meTan).
Kap6on 60 Te€300Xx0 HU3 0a peakcHus Meaaposi:
C +2H,SO, = CO, + 2580, + 2H,0.
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KapOunxou merann (Tutad, Boiadpam, 0XaH, HUKEI Ba F.) dJICKTP-
rysap, Mycraxkam, 0a xapopatu O6amanja toboap mebomana. OHXO
OapKapopKyHaHIaX0ou KMMUEBHA MeOOIIaH .

XaHnromu nap ne4yu Oapki Oapkapop nHamymanu SiO, 60 rpadur,
KapOWJU CHJIMCHH MOJJIau CaxT, MYIIBOPry/03 Ba a3 YUXATH KUMUEBH
Oapkapop — kKapOOpyHI XOCHJI MeIlaBas.

SiO, +3C = SiC + 2CO 1.
Kap6on — OapkapopkyHaHgam myp3ypecT. XaHTOMH TabCUPH
KapOoOH 0a OKCHAXOM METAJIX0 OapKapop MeIIaBaHJ:
FeO + C=Fel +COT; CuO+C=Cul +COT.

Yucypxou AMM: oxakcaHT, JOJIOMHUT, KapOOHXO, TTaiBacTaruxou
Tabuuu kKapOoH, XocuaTH GU3UKHA, agcopOcusi, kKapouaxo, 6apkapop-
KyHaH1au KapOoH.

) CagoJ Ba cynopuuixo

1. | Popmynaxou naiiBacTaruxom KapOOHUM KpEeMHMH, MarHuii, oXaHpo
HaBHUCEI.

2. |Peakcusun Oalinuxamaurapuu kap6onm Fe, O,, SnO,, CaO-po
HaBHUCEI.

3. | [lap BakTH Cy30HMJAaHHU 5 KT KapOOH KaJoM MUKJIOp rapMit Xopuy
MemaBan?

4. |bapou G6apkapop kapaanu 20 r okcuau (II) muc uim Kamap kapOoH
no3uM act? Jlap HaTuyam peakcus 4l Kajap MUC XOCHUJ MeliaBaj?

§ 10 ) ITaiiBacTaruxou MyXMMTAPpHHHU Kap0OOH

A3 oxaxkcane 60 ycyau KUMUEBi il 2yHa MAaxCyao0m Ucmexco
Mmewaeao?

Jlap TabuaTt malBacTaxou FalpuopraHukuu KapOOH Baceb MaxH
mypaa, 6emrap gap MaKJAW MabJaHXO0, YUHCXOU KyX#, aHTHUAPUIU
KapOoHaTH XaBO Ayuyop MemaBaHJ. bab3e maiiBacTtaxou ralipuopra-
HUKUHM KapOOH YyH améu XOMHU MYXHUMHU COXAaXOU T'YHOTYHH XOYarHuu
XaJK XHCOO MeliaBaj.
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XaéTtu mHCOHpO O maiiBacTaxoW OpPraHUKHUU KapOOH TacaBBYD
KapaaH AywBop acT. MyXUMTapuHU OHXO HalBacTaxou KapOoOHY
THJIPOTCHAH, KM OHXOPO KapOoruapuaxo MmeHomana. OHXO TapKuOH
CY3UIIBOPHUXOU T'YHOTYHPO TAlIKWJI MEKyHaHa. Mo OHXOpO aap Kypcu
KUMHEN OPTaHUKH MEOMY3EM.

Kapb6on 60 okxcuren ay xesq okcua: okcuam kap6on (I1)-CO

Ba oxkcuau kapoon (IV)-CO, xocun MexyHaa. OHXO COXTH XaTTH

5- o+
(ctpykrypaum xartii) nopana: (:C=0: va O=C=0)
Oxcuau kapoon (II)-CO (ra3um rydop) — mMonmau OepaHr,

0e0yii, HUX0AT 3aXpHOK Oyaa, a3 XxaBo kKame cabyk acTt, gap o0 kKam
xann memaBaa. ba cundu oxkcuaxou Oedapk (HaMakXOCHUJIHAKYyHAH/A,
nnaeddeperT) mancyO acr.

Oxcunu kap6on (II) — rasu ryGop map xapopartu 6ananau 450 °C
JIap HATUYaW peakCUsu OallHW aHTUINTH cyXTaucTtomau Qpypy3oH Ba
ra3u okcuau kapo6on (IV) xocun memanan:

CO,+C=2CO1T -160 kY,

Oxcuaun kap6on (II) — rasu ry6op map xaBo Ba OKCHTEH 0O HIybJIau

KalyJ cyxTa, rapMuM 3U€]l XOpUY MEKYHA/I:
2CO +0, = 2CO, 1+ 572 kY.

Oxcuau xkap6on (II) mucnm kapbon HU3 OapKapopKyHaHaa acT. Jlap

xapopatu 300-1500 °C oxkcuam MeTami(hunus)-po 6apKapop MEKyHa:

FeO + CO = Fel + CO,, 2CO + SnO, = 2CO, 1+ Snl.

Oxcunu xap6on (II) 60 mmrTupoku karanuzarop (aHrumTH Gabo,
Hypu odT00) Oa XJI0p maiBacT mryaa, ra3u xejie 3aXpHOK — (GocreHpo
xocuil mekyHaa: CO + Cl2 = COCl2

Oxcuau xkap6oH (II) — rasu ryb6op 00 remMornToOHMHU XyH OCOH
naiiBact memaBaj (HucOat 6a okcureH). Jlap Haru4yam OH TabMUH-
IaBUU OpraHU3M 00 OKCUTEH AYyIIBOp Merapaana. MyanaTtu aapo3s
Hadacrupii 60 oxcuau kapoou (II) 6a mapr oBapa MepacoHa.

["a3u ry0Oop ra3um 3axpHOKH XaB(PHOK acT!

Oxkcunu kapOboHpo nap caHoaT Oapou OapkKapop HaMydaHU
METaJlIX0, XaM4YyH KHCMH TapKUOWU CY3WIIBOPHA Ba Jap CUHTE3U
opranukil uctudoaa Mmedbapans.

Oxkcuau kapoon (IV) CO2 (auruapuam KapOoHaT) Mojjiau
Oepanr, 6e6yil, a3 XxaBO Ba3HWUH acT. 3UYUHU AHTUAPHUIN KapOoHAT
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HucOatu xaBo 6a 1,52 6Gapobap act. ap
dbumopu 5,76 - 106 Ila Ba map xapopartu
20°C 6a moeu OepaHr Tadaus Meéba.

XaHromu OyXOpIIaBHU UH MOEH FapMHUU
3uén pypy Oypna, anrunpunu kapOboHar Oa
Maccan cadenm caxT — SXU XYIIK TaOmaui
Meéoba.

Hcrexcoan. [ap nabopatopus OKCHUIU
kap6oH (IV)-po 3epu Tabcupu T€300M XJ0O-
pun Ba KapOoHaTu Kajcui (Oyp, OXaKCaHT, Pacwu 11. Jacmzoxu
Mapmap) XocuJ MekyHaHn (pacmu 11): xocunKynuu zazu
CaCO, + 2HCl — CaCl, + CO, T + H,0. KapooH.

Hap caHoaT 060 poxu Tay3uUsIM OXAKCAHT
xocun mekynany: CaCO; — Ca0 + CO, T.

Jlap tabmat ra3u kapOoH nap HaTu4yau HadacTUPUU XAHWBOHOT
Ba HaOOTOT, MYCUIIIM MOJJaXOW OpPraHUKH Ba YapaéHU CY3HII XOCHUJI
MelIaBa.

AHTUapuaAn KapOboHaT map 00 Xal myjaa, Te300M KapOoOHATPO XOCHIT
mekynan: CO, + H,O = H,CO,.

bo okcumaxon meTann Ba acocxo 0a peakcus MOXHWJ IIy/a, HaMak
XOCHJI MEKYHaJI:

2NaOH + CO, = Na,CO, + H,0, NaOH + CO, = NaHCO,,
CaO + CO, = CaCO,.

Aurunpunu kapOoHaTpo a3 o0W oxakJgop Try3apoHeM, THpa

memasan (peakcusu cupara 6apon CO,):
Ca(OH), + CO, = CaCO3l + H,0.

ba cyxTtan (Monmaum xene yctyBop) €pii Hamenuxan. dakat 6an3e
MOJJIaX0, MacajaH, MarHUW Jap aHTUJAPU KapOoOHAT CYXTaHAIl MyM-
KHH:

2Mg + CO, = 2MgO + C.

HUcrebmoa. [Jap canoar O0apou McTexcosin coja (comau XypoKBOpi,
auOOCUIYi Ba TEXHUKI), CHHTE3U T€300XOHW OpPTaHUK#M, XOMYIIKYHHU
CYXTOp, HYIMIOKUXOU Ta3HOK uctudona Oypna memaBaj. SIXu Xymkpo
Jlap HUTaXJOPUHM XyPOKBOP# Aap XoiaTu capa uctudoaa medbapan.

Yucypxou JIMM: xocusitTd PU3NKUKU aHTUAPUIN KapOOHAT Ba rasu
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FyOop, OapKapopKyHaHJan Ta3W Fyoop, POCTEeH, IXU XYyIIK, HCTEXCOJIH
CO,, xocusatu kumuésun CO,, peakcusau cudari.

> CaBoJ1 Ba cynopuuxo

1. | XocusaTxou PU3MKUHU OKCHUIXOU KapOOHPO HOMOAp KyHEI.
2. | T'a3u ry6op Oa opraHu3mMu WHCOH 4il TyHa 3apap MeoBapasu?
3. | Xauromu uctudonam aHrumt 6a cudaru cy3umBapi 4i ryHa

4OpaxoH IXTUETUPO aHACHINIAH JIO3UM?

4. | bapou 4@l aHTUAPUIAU KapOOHATPO Aap XOMYIIKYHUHU CYXTOP
nctudoaa medbapan?

AHruapuau kapOoHart gap tTabuar 4il TyHa XOCUJI MemniaBaja?

Coxan uctudoman okcuau kapOoHpo HOMOAp KyHE/I.

7. | Hap matuyau cyxtanu 5,6 11 (III.M) OKCHIH KapOOH 4it Kajgap rapMi
qyJ10 memaBan?

8. | Myonunan peakcusixou 3epuHpO 0a OXHpP pacoHE:

KOH+CO, — ... ; MgO+CO, — ... ; Na,CO,+H,0+CO, — ... .

9. | Coxaxou uctudonadbapuu “Axu xymk’-po HoMOap KyHe ] Ba yaaBaj

> ot

Talép KyHe.

§ 11 ) Te300u kapOOHAT Ba XOCUSATXOU OH

Xocuamu kumuéeuu xocu kapoonamxo 6a me3oou kapbonam il
2YHAAHO?

Te3zo06m kapbonar H,CO, — moxnam HoycTyBOp Oyna, dpakar map
MaxJIyJau o0l MaBYy/l acT:
H,0 + CO, = H,CO,.
dopMyJiau COXTU OH YyHHUH acT:

H-0O
~o .
C=0
H-0
H,CO, — Te300u myacocan KamKyBBaT Meboman. Jlap mMaxiuynu
00i1 map 1y 3WHA AUCCOTCHUATCHUS MEIIaBaI:
H,CO,= HCO, + H’, HCO, = H' + CO" .

Te306u xapOonaT akaT 0a OKCHAM METAJUIXOM WIIKOPHA Ba HIIKOP-
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3aMHUHI, HHYYHUH 00 THAPOKCUIN METAJLUIXOU Ma3Kyp TabCHUP MEKyHa/I.
Hamakxou mu€naum onpo kapbonarxo: (K,CO, — kapGonatu xanuii,
CaCO, — kap0OoHaTu KajCui; HaAMaKXOHM TypIIM T'MJPOKapOOHATXO:
(KHCO, — ruapokap6onaru kanuii; Ca(HCO,), — ruapokapbonaru
KaJCUIl MEHOMaHN:

H,CO, + CaO = CaCO,l + H,0,

H,CO, + 2NaOH = Na,CO, + 2H,0.
Te300 3uén Oomraz, HaMaku TypII XOCHJI MEIIaBa;

H,CO, + NaOH = NaHCO, + H,0.

KapOGonaTrxon mMeTauIxoW WIIKOPHA Ba aMMOHHWW, HMHYYHUH XaMau
ruapokapboHaTrxo gap o0 xaj myjaa, ruaposiu3 memasang. Kap6o-
HAaTXOMW aurap aap o0 xan HamemaBaH[. Jlap HaTH4Yau TabCUPH TE300X0
00 KapOOHATXO Ba THAPOKAPOOHATXO Ta3W aHTHUAPUIN KapOOHAT XOpHUY
MeEIIaBa:

Na,CO, + 2HCIl — 2NaCl + CO, T + H,0,
Ca(HCO,), + 2HCl — CaCl, + 2CO, T + 2H,0.

Myoaunan peakcusixou aap 000 oBapiamyaapo Aap Hamyau
KYTOXIIy/1al UOHI WH TaBp HaBUIITAH MYMKHH acT:

CO; +2H' — CO,T + H,0,

HCO; +H'— CO,T + H,0.

Peakcusin Oalinnm Hamakxou Te300u kapOoHaT 60 Te300Xxou Myp3yp
Oapou MyalissH HaMyJlaHW KapOOHATX0 Ba THAPOKapOOHATXO (XaMYyH
peakcusiu cudarit) uctudoaa O6ypaa memapan. Jlap HaTuyau TabCUPU
kapOoHaTxo 0a Te300X0 MOHXOW THUJAPOTEH IalBacT MeIIaBaHI, a3
xaMHuH cabab Oapou OeszapapkyHHU Te300Xx0 a3 kapOoHATX0 uMcTUdOaA
OypaaH MyMKHUH acT. Jlap xodaruu JnexoT Oapouw MmacT HaMyJdaHU
TypIIMU XOK Ba OexTap HaMyJaHH COXTH OH XOKaHh OXaKCAaHTPO
uctudoaa medapana (MyoauIan peakCUusipo MyCTabKUJIOHA HABUCEN).

ba raiip a3 kapOOHATXOM METAJIJIXOW HIIKOPA KapOOHATXOH
OOKMMOHJa Jap xapopaTu OajlaH] Ta4y3us 1Iyjaa, aHTUIAPUIN KapOoHAT
xocui MekyHanx: CaCO, 22%1200°C 5 CaO + CO,.

dakaT XaHTOMHU a3 MYXHUTH peakcus OepyH KapJaHU aHTHIAPHUIU
KapOOHAT WH peaKCcHus TO OXHpP MepaBal.
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I'mppokapOoHATX0 XaHTOMH TapM KapaaH 0a kapOOHATxo Tadaumn
MeéOaH:

2KHCO, — K,CO,+ CO,T + H,0.

XaHromu a3 TapkuOu MaxJyau oOuMM KapOOHATH HATPUM Ty3apo-
HUJAHU aHTUAPUIN KapOOHAT THApOKapOOHATH HATPUM (Coaam XYPOK-

BOPii) XOCHUJI MEIIaBaI; N212CO3 + CO, + HzO — 2NaHCO3.

CaCO, — xap0OoHaTH KaJCH sAKE a3 HAMAKXOHW MaxHUIyJ1au Tabuat
0a xuco0 mepaBaa. MuHepalxowm Baili — oXakcaHr, Oyp, mapmap,
CTAJIATMHUT, CTAJaKTHT MEOOIIIAHI.

CaCO, oxakcaHr nanBacTau TaOUUH JIOPOU aXaMHUSTH MyXHUM acrT.
OHX0 0apou MCTEXCOJHU MACOJIEXH OMHOKOPH, CEMEHT, OXaK! MYyKy(]-
Tamryja, MuIaxo-CUJIKyHA amén XoMmu MyxXxuMaHA. Jlap KyxXo aco-
CaH OXaKCaHT CaCO3 Baceb naxH ramra, 3epu Tabcupu CO, Ba 00 0a
namaku xanmasanga Ca(HCO,), mybannan merapaau:

CaCO, + CO, + H,0 = Ca(HCO,),.

Hamaku Ca(HCO,), xocun myna, 3epu TabCcupH Xapopart 603 0Oa
CaCoO, TabaMi meéda.

Ca(HCO,), — CaCO, + CO, 1 + H,0.

Kap6Gonaru narpuii Na,CO, — comau xymk (6€00)-po 60 poxu
CYHBH XOCHJ Kapjla, Jap HUCTEXCOJH IIWIa, KOFa3, COOyH, HHUYHUH
nap canoatu O0odanaarit Ba HepT, py3rop uctudoma medapan.

I'mppoxapbonaru Harpuii NaHCO, — conan XypoKBOpHA Jap coxau
THO, Talép HamMyIaHM MaxXxCyJIOTH HOHH, Myp KapaaHH OallOHXOU
CYXTOpXOMYIIKYHI uctudoaa Oypaa memana.

Yuacypxou JJMM: Tte300u kapOOHAT, TMCCOTCHATCHUAIIABH, Kap0Oo-
HATX0, TUAPOKApOOHATXO0, COJlau XYPOKBOPH, COdad YOMAIIyi, OXaK-
caHr, 0yp, Mmapmap, cTaJlarMUT, CTAJIAKTHUT.

’) CapoJ Ba Cynopumxo

1. A3 Hamakm Te300u KapOOHATH Jap XOoHaaTOH HCTH(OAa0ypaa HaMy-
Ha THUpeJ Ba Jap KaJloM coxaxo uctudoga OypaaHu OHXOPO T'yel.

2. Te3006u kapboHaT Ba HaMakKXOM OHpPO 00 KaaoM poX MyaHsH
MEKyHaHA?
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Hap HaTtuyau rapm kKapaaHu 1,5 Kr ruapokapOOHATH HATpUH Ba
TabCHUPU XaMHUH Kajap ruapokapOoHaTH HAaTpuil 60 MUKAOpPHU
Oap3uénu Te300 Uit Kamapi ra3 Xopuy MemniaBai?

Myonunan peakcusxopo HaBHCEHI, KU TaFHUPOTH 3€pUHPO aMalit
rapzoHas:

CaCO, — CO, — Na,CO, — NaHCO, — NacCl

Xanomu rapm kapaanu 11,44 r namyHau conam kpucrtaniai 4,28 r
Hamaku 6e00 xocuin mya. PopMmynau cogan KpUCTAIIUPO MyailsH
KyHes.

bapou xocun xapmaum maxaynau 10 % -a 27 r comam KpUCTaJIIUPO
Jlap 4il Kagap XxadM 00 XaJ KapaaH JIO3UM acT?

Myonumnaxou peakcusu 60 3 xen ycyn xocun kapaanu CaCO, po
HaBHUCE/I.

14,4 r FeO po 6a BocuTau raszu ry0op Oapkapop Kapnaa, 4il Kajaap
oXaH rupudTaH MyMKHH acT?

Xanromu rapm kapnaau 10 r oxakcanr 4 r okcuam kap6ou (IV)
rupudpra myn. Arap xanromu rapmkynia xamaum CaCO, Ta4sus
mynaa Oormasn, map TapkuOM OXaKCaHT 4YaHJ (OW3U OH CaCO3 act?

MucoJs, Mmacbajla Ba MalIKXOUM HAMYHaBil

P Mucoau 1. BokuMoHgae, KU Aap HaTu4au rapMKyHuu 66,2 r
Hutpatu cyp6 (II) 6o oxkcuam xap6ou (II) Gapkapop kapma mrym.
Bapou un yapaén 4l Kagap xaym rasu ryoop cap¢d memaBan (1I.m.)
Ba 4l Kajap XayM ra3u kapOoH xocuja memaan? ['a3zu kapOoHU
XOCHIIIyAa a3 MaxJyiau oxakoOu 11,Ir rugpokcuan KaJcuid gomra
ry3apoH/ia IaBaj, 4il Kajap TaxXIIMH XOCUJ MemaBaa?
P Xau. 1. Myonuinaxou peakCHsAXOUM KMMHEBHU pyHI0IapO
menasucem Pb(NO,), -po rapm kapaas:

2Pb(NO,), — 2PbO + 4NO, + O,; (1)
bokuMongaun caxtu pap 4yapaéHu l-yMm xocuialyjaa — UH OKCUIHU
cyp6 (II) - (PbO) meboman.
Bapkapop kapmpanu PbO 6a BocuTamn rasu ryoop:

PbO + CO = Pb + CO,. (2)

Xanromu a3 oxako0 rysaponmanu CO, taxmunu CaCO, xocun
memasan: Ca(OH), + CO, = |[CaCO, + H,O. (3)

. Ui xkamap 6oxkumonnau caxt (PbO) xocun myaaact(a) Ba oHpo O6apou
Oapkapop KapaaH 4il Kajgap xaym rasum ryoop(0) capd mynaact? ap
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HaTHUYau OKCHUJAIIABUM a3y FyO0op 4Uil Kajaap XayM ra3u aHTUIAPUIH
kapOoHaT (B) XOCHJ MelaBan?

a) 66,2 r Pb(NO,), wannx mon?

66,2 2
n (Pb(NO,),) = = 0,20 mon.
331 a/mon

Mysoduku myonunau peakcusu l-ym a3 2 mox Pb(NO,), 2 morn PbO
xocun memasan, 0,20 mon Pb(NO,), — 6oman, 0,20 moz PbO xocun
MmemaBaa. bokumongan caxt 0,20 mon PbO mebomar;

0) MyaiissH kapaanu ra3m ryoopu capdmynsa. A3 Mmyoauiaad peak-
CUsIM 2-I0M paBIIaH, KU Oapou Oapkapop kapmanu 1 mon PbO 1 mon
CO capd memasaz.

Xynoca oH, ku 6apou 6apkapop kapmanu 0,20 mox PbO xam 0,20 mon
CO cap¢ xapna memaBaza. Myaiissn kapmanu xaumu 0,20 mon CO.

(CO) = 22,4 a/mon - 0,20 mon = 4,48 .

4,48 1 € xu 0,20 mon CO capd kapaa mrymaacT;

B) ['a3u anruapunm kapOOHATH XOCHIIIIYAA: a3 MyOJHUJIau PEaKCHUSIU

2-10M MabiayM, Ku Xanromu capd mymanum 1 mor CO 1 mon CO,

xocus MemaBaa. Xanromu capd mynaau 0,20 mor CO 6omag 0,20

MO CO2 xocusr memasan. 0,20 won € xu 4,48 1 CO2 XOCHUJ IIyJaacT.
3. MyailissH KapaaHu TaxmuH Xanromu rysaponaanu 0,20 mon CO, a3

oxako6u 11,1 2 Ca(OH), nomra.

a) Muxnopu mopman 11,1 2 Ca(OH),-po me&bem.

11,1 2
n (Ca(OH),) = = 0,15 mon.
74 2/mon

0) Myonunau peakcusiu 3-IoMpoO a3 HaB MEHaBHUCEM.
0,15 mon 0,20 mon X

Ca(OH), + CO, = CaCO,|+ H,0,
1 mon 1 mon 1 mon

0,15 0,20

1 1
Ca(OH), 6oman, myppa 6a peakcus noxuna mynpaact, 0,20-0,15 =

a3 uH xonat Mabiaym, ku CO, Oucép rupudra mynaacr,

b

0,05 mon CO, 60kin Memonan. bapou myaisn kapnanu CaCoO;:

56



0,15 X 0,151
= ; le—ZO,ISMOJz.

0,15 mon CaCO, xocun mynaact. JlexuH, nap maxiayn 0,05 morn CO,
maByya act. 0,15 mon CaCO,-u xocunyna 60 MUKIOPU 3UENATHH
CO, 6a peakcusa moxun myna, Ca(HCO,),-u nap 06 xammaBaHIapo

XO0CHJI MCKYHalI. ﬂ’bHe, AK KUCMHU TaXIIWH XaJI MelIaBai.
X 0,05
CaCO, + CO, + H,0 = Ca(HCO,),

1 1
x 0,05 0,051
—= ; x =— = 0,05 mon.
1 1 1

0,05 mon CaCO,, ruapokapOOHATH KaJCUHPO XOCHJ Kapaa, Oa
HaMaKH XajllaBaHaa Ta0aus Me€oa.

4. Arap a3 0,15 mox CaCO3-H notugon 0,05 mor, MUKIOPH TaXIIUHHA
CaCO, -po myaiisiH MEKyHEM.
0,15 - 0,05 = 0,10 mon CaCO,
Maccan 0,10 mon CaCo, :
m(CaCO,) = 100 0,10 = 10 2.
Yaeoo: 10 2 CaCO3 TaxIIWH [1y/1aacT.
P> Mucoau 2. ba 1060 2 maxuynu 2 %-u kapOoHaTtu HaTpuii 14,3 2
namaku Na,CO,.10H,O unosa xapna myn. Koncenrparcusau Gousuu
MaxJIyJdd XOCHUJIIIYIapO MyalsiH KyHEI.
P Xaun: 1) Edranu maccaum mamaku xanmyzaa aap 1060 2 maxinynu
2 %-u Na,CO,:
m(Na,CO,) = 1060.0,02 = 21,2 r;
2) E¢rann maccan Na,CO, nap 14,3 r Na,CO, 10H,0:
M(Na,CO, 10H,0)= 106 + 180 = 286 r;
{Jlap 286 r kpucramruapar 106 r Na,CO, xacr,
Hap 14,3 r kpucramnruapar — X r Na,CO, xacr.
14,3-106
x= ———— =531 Na,CO,
286 :
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3) Maccaun ymymun maxiayia: M (maxayn) = 1060 + 14,3 = 1074,3 1.
Maccaun MaxJrynu HaMaKyd XOCHJIIIY/Ia:

21,2 +53=26,5r
Xynoca o, ku gap 1074,3 r maxayn 26,5 r namak (Na,CO,) xacr.

Edranu xoHCEeHTpaTcusau Gousunm MaxJry.

26,5
C%(Na,CO)= ——=— 100 % = 2,74 %.
107

2

Yaeoo: maxnynu 2,47 %-HOK.
P> Mucoan 3. Bapou TaxJiui KapjaHu aHTHOITH 0a MakTab oBapja-
myna 8 r-u oH cy3onaa myna. Jap maruya, 10,64 n (um.Mm.) rasu
AHTUJIPUANA KapOOHAT XOCHJI LIYI.
Arap ra3u aHruApuau kapOoHatu xocuimyaa 95 %-u Hazapum Xo-
CHUJIIIABUU Ta3W aHTHUIPUAU KapOOHATPO TAUIKUJ KyHalI, aap Tap-
KUOM aHTHIITHU oBapjamyna danj ¢ous kapboH Oyaarmampo xucod
KyHe/I.
P Xaum: 1) Arap 6apomanu maxcyinoT 100 %-po Tamkuia mMekapi, 49it
Kajgap xayM (II.M.) Ta3W aHTHAPUAN KapOOHAT XOCHJI Meurya?
bo 95 % 6apoman — 10,64 n CO,,
bo 100 % 6apoman — X 1 CO,,.

100-10,64
x= ———— =11,22CO,
95

2) 11,2 n CO, a3 cyxTaHu 4A Kajaap KapOOH XOCHJI MenraBaa’?
X 11,2

C+0,=C0,,
12 20,4
x 11,2 12-11,2

DX
12 224 22,4

=6 ¢

3) Hap 8 r aurumTu cyxramyna 6 T kap6on Oymaact. UH yaHn
dbouspo Tamkmin MekyHan?

6
C |C| =——. 100 % = 75 %.
8

Yaeo06: 75 ¢owusn anrumt KapOoH OymaacT.
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»

MacsaJjia Ba MalIKX0 0apou XaJlJIM MYCTAKHJIOHA

Xanromu 0aéH HamynaHu mMaB3yu «KapOoHaTXoum MyXHMTapuH Ba
axaMHUATH aMaJluyd OHXO» MYaJlJIUM IIyMopo 60 Hycxau acb6obu
OTAaMXOMYVIMIKYHA MmMyHOC MekKyHan. bo mctudomam oH OmHO
Meco3an. lllymo map madrap Hakmaum ac600M OTAIXOMYIIKYHUPO
Kalea Ba MYOJHWJIau PEaKCUsU KHMHUEBUEPO, KM COJUP MEIIaBal,
HaBucea. bapou takMuaum acOo6M OTAMIXOMYIIKYHH 4il ryHa
TakIu(PX0 MEMTHUX0J MeKyHea. Takmudu Xyapo 00 TapuKu mapx
930X AUXE/I.

Jap tabuat 4yHHH FOpXO€ MaB4yyaaHI, KU OHXopo «Fopu cazxo»
HOMHUJIaH MYMKHH acT. UyHKH ofaM 0a Fop Japosil, Xed r'yHa Xoauca
py# Hamenuxan, Bajie arap car 0a JOXHWJIM OH Japosij, 4axHjaa-
yaxuaa yoH meauxan. Yapo? Cababampo paxmonen.

.| TaBpe ku map adcoHaxo HaKJI MEKyHaHJ, apycu 4YaBOHE MAIIFYJIH

KopHu Xya OyJ, capiiaBUU 3WJI3HWJIAa Ba KYYHIaHU KYyXpO XUC HAMYIY
O0a rope mAaBuI, KM Kymakam oH 4o Oya. Kymakpo rtupudty sk
nactampo 0a 6ojo OapAOmIT, TO UH KU FOPH KYUYUAAUCTOAAPO
6o3n0pan. Jlap uH xonat Mybumusae pyil mMeauxal, MoAap Ba Kyjgak Oa
caHr my0Oajanan merapaaHja. A3 XaMOH 3aMOH MyKajjaaM WH Fop 00
Homu “Fopum apycakx” mMabiayM acT. XaWKajlau apycake, KM roppo 00
JlacTOHaI 00JI0 MEKyHal, 4l TaBp naiino rapaua? Yasodu xyapo 6o
peakcusiu myonauia mapx auxen. Jap Oopau mapoumum rop Gukpu
Xyapo 6aéH KyHen.

cucreMman naBpﬁ Ba COXTH aTOMHUHU OH

§12 ) Cuaucuii (kpemHuii). MaBkeu cuamcuii gap

Yii masp wapx meouxeo, Ku cuiucuil 6a ounau p-3nemeHmxo mMmaHcyo

acm?

Si (+14) 2; 8; 4 1s?2s22p°3s%3p?

T.°C To, °C | py, T/em® | p_, r/em’® | Kamd kapaa mrymaact

1420 2355 3,3 2,33 U. bepcenunyc, 1823

Xoxkau peri  SiO,,
xaonun Al,0O,-28i0,-2H,0,
MITATH Caxpon KZO-A1203-6Si02.
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SiC, SiH,,
Na,SiO,, Si0,,
SiBr,, ; N SiCl,,
SiS,, Si SiL,,
K SiF,, K, SiF.
Mg, Si.
[ HMcrenmon | [Iya0AX0HM CHIIMCHI 0D
Tapxxou 3JIEKTPOHI
DOTOITEMEHTXO0
Kap6opyHnn
Kepamuka

Cunucuii map 3eprypyxu acocuu rypyxu 4YOPpyMH TaBpU CCIOMH
cUCTeMau JaBpil TaxXTU pakamu Ttaptubuu 14 yoiirup Oyna, 6a ounau
p-37MeMeHTX0 MaHcy0O act. Maccam HucOum atomuam 6a 28,086
6apobap. Jap kabatu GepyHau 3JIEKTPOHUAI YOP BIIEKTPOH JIOpal.

2 3d°

3p
Si | 14]|+14| 14| 12| 252 | 2ps | 352 | 3p? | 3d° 3s? T T T T
\I

Jlap cucrteman maBpi cHUIUMCHU gap OallHU DJIEMEHTXOU OCOH
AIEKTPOHAMXAHJA Ba JJIEKTPOHNAMBACTKYHaHIa qourup act. Hap
naiBacTaruxou ruaporeHuu xyna (SiH,) BajleHTHOKMHU HOPPO 30XHUP
MekyHana. Jlapadau okcuamaBuu noénuam — 4. Jlapayaum okcunu-
mapuu onuam +4(Si0,).

A3 cababu Ha3auK OynaHHW 3JIEKTPOMAH(DUSATH aTOMXOHU CUIUCHUI
Ba TUJAPOTEH, MalBacTaW CUJIUCUNU OO0 THIAPOTEH KyTOHOKHUHU KaMH
O6anam Si-H Ba OekyTOMM MoOJieKynaapo aopan. A3 XxaMuH cabab, maii-
BacTaW THAPOTEHUU CUJIMCUN XOCHUSITXOU acocii Ba € Te300i 30XHUP
HaMEKyHaJl.

ITaxHmaBid gap tadéuar Ba axaMHUATH OMOJIOTUM CHJMCHUIA.
Cunucuil a3 4yWXaTW TNMaxHIIaBHAIl Jgap KHIIPH 3aMUH Oaba a3
OKCHUTEH Jap 4ou aywm Oyna, 27,6 %-u KHUIIPU 3aMUHPO TaIIKHII
MekyHana. Cunucuii map tabumat ¢dakat gap HaMyau IalBacTaxo
BoMexypan. Cunucuii sj1eMeHTH acocuu Tabuat meboman. bucép
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YUHCXOHM KyX# (THeicxo, rpaHuT, 0a3anT) Ba MHUHepanaxo (KBapc,
HITAaTH caXpoil, per, TUJ) a3 maiBacTaxoW CUJIMCUN TapkuO Edraan.
Cunucuii nap tapkubu O6apry mosiu pacTaHUXO, MATXOU MappaHIaxo
Ba MalIMHU XalBOHOT MaB4y/l acT.

HcTexcos Ba ucrtebMou cujucuii. Cunucuii 60 poxu 6apkapop-
kKyHuu okcuau cunucuit (IV) 6o marumii, ap3us Ba € kapOOH XOCHI
MeTIaBai; i

Si0,+ 2Mg = 2MgO+Si; Si0, + 2C 225 2CO+ Si.

Cunucuiipo nap XOCUJIKYHHHU aKcapu Xylaxo UcTudoma MEKyHaH]I.
[Iynone, xu map Tapkubu xym 4 % cunucuii gopana, 6a ocoHn
MarHuTHOK IIyjAa, TpaHCcHOpPMaTOPXO, ABUTATENXO (MYyXappHuKXO),
reHepatopxo (IyJoau 2JIEKTPOTEXHUK) Tail€p MexkyHan. [1ynone, ku
nap tapkubam 16 % Ba a3 oH 3uEATap CHUIUCUN MaBuy.l acT (mynogu Oa
TabCUPHU TE€300X0 YCTYBOp), Aap Ta€p HaMyJdaHH AACTroX (Ta4yXu30T)
Ba acO600xou caHoaTu KuMuEBHM mcTtudoaa Memasaa. Kpucramnnxou
TO3aU CHUJIHUCUHPO Jap paguo Ba DJIEKTPOTEXHHUKA XaMUyH HUMHOKHII
uctudona mebapana. Ouxo Hypu OdTobpo 6a sHeprusu Gapkit TadbauII
MenuxaHna. barapesxou oprodum cunucuiipo xamMmuyH mMaHOau SHEPrus
Jap TaYXU30TH KaxoHil uctudoma medapani.

Yucypxou JJMM: MaBKeu CUJIHCUU Jap CUCTEMau AABPH, COXTHU
aToM, MaxHIIaBA Aap TaOUaT, UCTEXCOJ Ba UCTEHMOI.

) CaBoJ1 Ba cynopuiixo

Jap cucreman JaBpi MaBKEM CUJIMCHUHPO MIapX AUXEN?

@apKusT Ba MOHAHJIMU COXTH aTOMXOHM KapOOH Ba CUIIMCUUPO HUIIOH
JUXE.

3. | Cunucuii nap Tabuart nap KaJoM HaMyJ Ay4dop memaBan?

S

§ 13 ) Xocusarxou cuaucuid. [laiBacTaruxom MyXuMTapUHH OH

Yi masp apxusmu 6aiinu xonamxou azcpecamuu SiO, éa CO, -po wapx
Mmeouxeo?

Xocusitxou ¢pusuxkii Ba kumuésin. Hamynu OepyHuu cunucuit
6a MeTayIxo MOHaHJ acT. CUIIMCUU KPUCTAJINA MOAJAU XOKHUCTapi
Oyna, yuion MeTauin nopan. Xapopatrw ryaposzumam 1420 °C,
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xapopatu yymwumam 2355 °C; 3uuymam 2329 xr/m’; mymopau
n3zoronxosm 11-to (24—34).

Cunucuii Hucbat 6a KapOOH XOCHSTH FaWPUMETAJJIMH CYCTTap
30XUp MEKYHaJa, 4YyHKU paJuycd aTOMH OH KalloHTap Oyna,
AJIEKTPOHXOM KabaTw OepyHa a3 saApo AypTap 4ouTrupaHa. XaHTOMH
caxT TaCOHMIAHU CUJIHUCUN Nap XaBO Ball cCyXTa OKCcuUOu cuUIUCUll
(IV) xocun mexynan: Si+ O,= SiO,.

Hap xapopatu O6amaHnm cuivcuii 60 Xyop, 6pom Ba cyadyp xam
naiiBacT mMemaBai;

Si + 2Cl, = SiCl,, Si + 2Br, = SiBr,, Si + 28 = SiS,.
xyopuau cumucuit (IV) opomuau cunucuit (IV) cynbunu cunucuid (IV)

[TaiiBacTaxom rasioreHi Ba cyindypuu CUIUCHUA THIPOJIN3 MeIlIa-
BaH/I:

SiCl, + 2H,0 = SiO, + 4HCI, SiS,+ 2H,0 = SiO, + 2H,S.

Hap xapopatu Oanmana cuiaucuii 00 KapOOH MaWBacT 1Iyaa, MOAAan
HUXOAT CaXT KapoopyHo (KapOuIu CUIUCUI) XOCHI MEKYHaJ:

Si + C = SiC.

A3 xapOopyHJ caHTrXou cydTaKyHaHJla Ba Mapao3AuxXaHaa Tauép
MEKYHaH]I.

Hap xapopartu 6ananj cunucuit 60 6ucép merannxo (Mg, Ca, Cr,
Mn, Fe Ba £.) maliBacT uryjaa, CUJIMTCUIXOPO XOCHUJI MEKYHAJI:

Si + 2Mg = Mg,Si.

Te3006x0 6a CHIUTCUAXO TAbCUP HaAMyJa, TUAPHUIN CHUIIUCUHU SiH4-
rasu cunamnpo xocun mexkynana: Mg, Si + 4HCI = 2MgCl, + SiH,.

CunaH — ra3u Oepanr, 6apkapopKyHaHAaHW Myp3ypecT, KU aap XaBo
Xy a3 XyJ Aap MeTupa:

SiH, + 20,= SiO,+ 2H,0 + 1427,2 Y,

ba raiip a3 cunan 603 ssIK4aH] MalBacTaruXoW TUJAPOTCHUU CHUJIIH-
CMU MaB4y] acT, KH OHX0po 00 ¢opmynam ymymuu Si H . udona
KapmaH MyMKUH acT n<8. CunaHxo 0a KapOOTHAPUAXOU KATOPH
MeTaH MOHaHAaHI. Bame a3 cabGabu cyctap OylaHU XOCHSTXOH
FalipuMeTalau cuiaucuii HucOat Oa ruaporen Oaumaum Si-H Ba Si-
Si HOycTyBOp MeOoman. buHoGap WH, TUAPOTCHCHIUCUTXO HHCOAT
06a kapOoruapuaxou MyBO(UK HOycTyBOpTap Oyaa, KOOMIHUITH
pEeaKCHOHMAIIIOH OajlaH/aTap acT.
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Cunucuii 6a Te300Xx0 Tabcup HaMeKyHala. Bame 6o maxuyn Ba €
ryJ0XTau MIIKOPXO Oa peakcusi JOXMUJ MeIlaBal:

Si + 2NaOH + H,0 = Na,SiO, + 2H, T,
Si + 20H + H,0 = SiO;” + 2H, 1.

MMaiiBacTarnxou MmyxumMTapuau cujaucuii. Oxcuau cunucuid (IV)-
SiO2 MOAJau IYyIIBOPryno3 Oyma, gap o0 xaja HameliaBal, MmaH4apau
KpUCTaIIuu atoMit gopana. Jap tabuar nap Hamyau MHHEpaIil KBapc
BoMexypan. Ouxopo kpucrtamiaxou Oepanr Ba maddodu KBapcu
(XpycTanm) Kyxii MeHOMaH[. AKHK, sIllIMa, CAHTH OoTambapop, per —
HaBbXOM KBapC MeOOIIaH/I.

Oxcuan cUIMCURl XOCHUSATH OKCHAXOHU TE300UpO JI0paj, XaHTOMHU
TyJIoXTaH 00 UIIKOPX0, KapOOHATXOM METAJIIXOU HIITKOPH Ba OKCHUIXOHU
acoCi HaMaKXOHW TE€300M CHIIMKATXOPO XOCHJI MEKYHAaI:

Si0,+2NaOH=H,0+Na,SiO,, SiO,+Na,CO,=CO,+Na,SiO,,
SiO, + CaO = CaSiO,.
Oxcunu cunucuit 6a raiip a3 te300u ¢ropua 6a agurap Te300X0

TabCcUp HaMmekyHan. Jlap 3epu tabcupu Te300u propun ¢ropunu
cunncuy rasmonanau SiF, xocun memasan.

SiO, + 4HF = 2H,0 + SiF, 1.

A3 KBapcH TyJIOoXTallyja muiman KodpQGuceHTH xapopaTaml xele
XypA XOCHJI TalTa HypXxou yiaTpalOyHadumpo merupan. Xapoparu
ryno3umu kBapc gap arpodu 1500 °C meboman. bunobap uH mwunan
KBapcupo Aap xapopatu Oamann uctudona OyplaH MyMKUH acT. A3
KBapc JIaMIaxou cuMoO# Ba 3apdxou abopatopit Tail€p MEKyHaH]I.

Te300M MeTacHMJIMKAT Ba HAMAKXO0U OH. Te300u MeTajICUIIMKAT
H,Si0, — Te300u nyacocam 3aud Ba HOycTyBOp Oyna, mucOar Oa
Te300u kKapboHar cyctrap meboman. A3 XxamMuH cabab Te300u kapOboHaT
Ba € aHTUAPUAM KapOOHAT OHPO a3 MaxXJyJd HaMakxosm ¢Guimypaa
OapoBapma METaBOHAJI:

Na,SiO, + H,0 + CO,= Na,CO, + H,SiO,! .
Te306u Meracuiukar jnap o0 xaJl HamMellaBaj Ba Jap HaMyau

TaxXIIMHU TEJIMOHAHJ 49yno0 MemaBan. Bai ¢akaT map UIIKOPXO Xal
1Iyga, HaMmakxo XOCHJI MEKyHaI:
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2NaOH + H,SiO, = Na,Si0,+2H,0.

XaHroMmu rapMm KapjaaHu Te300M MeTacuJIHUKaT OH O0a ocoHil Oa

okcuau cuinucuii (IV) Ba 06 Tayzus memaBan:
H,SiO, = SiO, + H,0.

ba Hamakxou Te300M MeTacuUJIMKAT auUTap Te300X0 TabCUp Kapjia,
TE300M METacCHJIMKAT XOCWUJ MEeKyHaHa. HamMakxoun OHpO CHUIMKATXO
MeHoMaH. PakarT gap 00 CHIHMKATXOM METAJJIXOH HMIIKOPHA Xal
MemaBaHJl. MaxJiylu CUJIMKAaTXOW HATPUU Ba Kaauu (NazSiO3 U
K,SiO,) muman moes Homuaa Memasana. Illumanm moewvpo nap
HCTEXCOJNM CEMEHT Ba OCTOH,MaXCyJIOTH MOJIMJAaHWA Ba MIUPECII
(emum,kieit), yabbonmam 6a MaTo Ba CaHTXOM KOBOK, Jap cOXau
COXTMOHM ucTUdOAa MEKYHaH, OHX0 0a Te300x0 ToOoBapaHI.

Cunukarxo 6a TapkubOu maiiBacTaxom MypakkaOu TaOWil — aJIrOMO-

cuauKarxo, macanan mmnaru caxpon (K,0-Al,0,-6Si0,), kaonun
(A1203 : ZSiO2 -2H20) NOXWJI MENIaBaH/I.

Yuacypxou JIMM: xocusitu GU3NKUUA CUIUCUN, XOCUSATH KUMUEBH,
CUJIUTCHU X0,

5 CaBoJ Ba cynopuuixo

1. |Cunucuii nap Tabuat map KaJIoMm XojaT Bomexypanu?

2. |Cunucuiipo 4ii TaBp XOCHUJ MEKyHaHJ Ba Aap Ky4yo uctudoaa
MeOapaH/I.

3. | XocusaTxon ¢puU3MKil Ba KUMHUEBUU CUITUCUUPO HOMOAp KyHE/I.

4. \Myonunau peakcusixoepo, KM XOCHITXOU KUMUEBUHU CUIHUCUUPO
ndoma MEeKyHaH I, HaBUCE.

5. |Myoaunan HOHUM PEAKCHAU TMIAPOIU3U CUIMKATH KaJIUHUPO HABHUCEN
Ba XOCHATXOU T€300M CUIMKATPO haXMOHE].

6. \Myoaunau peakcusiepo HaBUCEN, KU TAaFUUPOTHU 3EPUHPO aMmalii
rapJioHaj:

Si — Mg,Si — SiH, — SiO, — Na ,SiO, — H,SiO, — SiO,,.
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§ 14 ) CaHoaTd CHWJINKAT

Hap 6opau xopxonaxoe, Ku wuwia, cemenm, Kepamuka 6a oXanybemon
ucmexcon MeKyHaHo, 4uxopo meooHeo?

Cunukarxou Tabuil Ba THUIXOK Jap Ta€p HamMyJdaHHU IIulla,
MaxCyJdO0TH YWHHH Ba YUHHHUHU XOM, MaxcyjioTu cadoiil, MaBOAXOHU
COXTMOH Ba MalBacTaKkyHaHJa UCTU(]OIA MelIaBaH/I.

@— Jap Ancpen oap oapodapu ancuwim KaoauH HU3 UCMUXPOY Kapoa
mewaead. Kaonun (xumoiiii, Kaomunno, JauUH-XO0K) auibéu XoMu
MYXUMuU CAHOAMU CUIUKAM 04 WYyMOp Mmepasao.

CAHOATHU CHJIUMKAT

Kepamuka (MaxcymoTH Hcrexconn
cadoyiii Ba YHMHHUTI) T CEMEHT

Hcrexconn

IMuma. Mumaun onai, mumau Tupes3a Ba 3apdxou OoOHYIIN
XaHTOMU rynoxTanu okcuau cuiucuii (IV) (kBapc, per), kapOoHaTH
HaTpuil (coma) Ba kapOoOHATH KaJIcCui (OXakcaHr, MapMmap, 0yp) XOCHII
Kapaa MellaBaH/;

CaCO, + Si0, = CaSiO, + CO, T,
Na,CO, + Si0, = Na,SiO, + CO, T.

[MMunran xocuimryaa — Xyjlau CUJIMKATXOW KaJCUM Ba HAaTPpUM Ba
okcuau cunucuii (IV) mebGoman. Tapkubu KUMUEBUH UH T'yHa HIUIIAPO
60 popmynau Na,0.CaO-65i0, upona mexynann. llluman rymoxra
3UMHH XyHYK KapJaH JapXoJ caxT Hamyaa, TaapudaH radc ramra,
YUCMHU yacnakpo Oa Byyyn meopan. MH xocustu mwumapo 6a Hazap
rupudTa, Aap X0JlaTU TapMuaml 0a KOJHUO pexTa, MakKJId JHIXOXPO
JI0JlaH MYMKHUH acT. A3 Maccaum XyHYKIIYJZaucTOJau Yaclak MIhIIau
TUpe3a, HaX, TpyOkaxo, 60 poxu nypkyH# Ba € umypaan ac6o0xou
TYHOTYH Talép KapJaH MyMKHH acT. XOCHSATXOH IIuIIa 0a TapKUOU OH
BoOacTa acT. Arap XaHroMHu TaW€p HaMyJaHM HIMIIa 0a you KapOoHaTH
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HaTpuUi KapOOHATH KaJWMWpO TUpaH, MHUIIAH AYUIBOPTYI03€pO, KU
nap ta€p HamyaaHu ac600xoum KMMUEBH UcTUdOIa MeOapaH/, XOCUII
MEKYyHaH]I.

Arap 6a cudaru améu Xom MmoTam, OKCUAU CypO Ba perpo rupasj,
muman Oynypi (TMH3a) XOCHJ MeHaMOsHI. Bait koOunustu OamaHan
HYpIINKaHN JOpan.

Bapou wmcrexcoim mwumaud paHra 60a MaBOIU XOM MOJJAXOH
TYHOTYHpO uioBa MekyHaHna. Okcuau koOant (II) 6a mwuma panru
kalyn, okcunu xpom (III)-panru ca63, okcuau oxan (I1)-panru ca63u
O6anann, okcuau muc (I) panru cypx menuxan. bo uiaoBanm mukmopu
KaMU pe3au THUJIJIO muian eKyTupo (pyouH), ku ¢akaT Hypu Cypxpo
METy3apOoHaJ, XOCUJI MEKyHaH/I.

A3 mmmnianax MaBoAxoe Tall€p MeKyHaHI, KU 0a Te300 ToOoBapaHy
Ba JIap XY XOCHSTXOHU TapMil Ba AJICKTPry3apoHid JOpaH.

CemeHT. bapou BCTEXCOMM CEMEHT OMEXTau OXaKCaHT Ba THUJIPO
Maiiga kapaa, 0a kypau rupAoON AOXUJI MEKyHaHA. XapopaTu Ky-
papo Tto 450 °C Gananmn mexkyHaHia. Jap uyHuH xapopaTt o0 Ba
aHTUAPUIHN KapOoHaTH amén xoM OepyH memasaia. [lap HaTu4ya mMaccau
caxTHIaBaHJa — KJIMHKep Xocus MmemaBana. Knunkeppo maiina Hamyza,
0a Xxoka TaOaMII MEIMXaHAy CEMEHT XOocuia MekyHaHa. CeMeHTpo 60
00 oMmexTa, Maccau Xeje caxXT — XaMHUPH caxTiiaBaHaa (0€TOH) XOCHII
MeHaMoOsiHII. Yapa€Hu caxTIiaBit XaTTO 3€pU TabCHPH 00 XaM aMaJi
Mmerapaan. CeMeHTpO aap COXTMOHH MHIIOOTXOHM pPyWU3aMHUHHU Ba
3epro0Oi XaMuyH MaBOJM MalWBacTKyHaHJa ucTudoaa medapaH/i.

BeTron Ba oxaHy0eToH. A3 omMexTau CEMEHT, 00, per, maral Ba
caHrpesa 0ETOH XOCHJ MemaBaj. beToHepo, KU map JOXHJIAIl apMa-
Typa Ba KyOypxou ¢ynoai mopan, oxanybeTtoH MeHOMaHI. beToH Ba
0XaHyOETOH Jap coXaXxOM I'YHOTYHHM XO4aruu XajkK Baceb uUcTHdoaa
MeTIaBa.

Kepamuka. MaxcynoTre, Ku a3 rull Tau€p merapiaana Kepamuka
HOMHUJa MemaBaj. XOKau THJ, KAaOJWH, per, Oyp, AOJOMHUTXO YYyH
amén XoM Jap UCTEXCOodH cadoii, YUHHUBOPH (MaXCyJOTHU KEPaAaMUKIA)
uctudona Oypaa memasania. Jlap 3amoHu Xo3upa acbo6xou cadoiii
JIap CaHOATH paJMOTEXHHUKA, dJIEKTPOTEXHHUKa, ac000co3it nctudomga
meOapana. Cadorne, ku gap caHoarxou HOMOypaa uctudoa MemaBa,
cadonu Hapuc medorma.

Xanromu uctexcoiu cadoiau Hapuc ameén xoMme Tau€p MEKyHaH/I,
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KU Jap TapKUOU OH TajK, PErXOK, OKCUJIM MarHui, rmaiiBacTaxou TUTAaH
XacT.

A3 3aMOHXOU KaJUM XaJKW §30€Ky TOYMK 0O caHOaTH KYJIOJi
Mamryn act. Hakme, ku gap 6mnoxou maxpu Camapkanna, bByxopo Ba
XwuBa calOT mymaanHna, a3 cadou taiép ramraana. Jlap maBomu acpxo
OHXO Y03u0au XyJApo I'yM HakapJaaH.

Jlap KOpXOHaxXOW Maxallud KyJojJrapili Ba MHYYHUH Jap 3aBOAXOH
KaJIoHe, Ku ac000X0ou KepaMHKil Tail€ép MeKyHaHJ, uctexcouu cadoi 60
YyHHUH 4Yapa€H Merys3apaiu:

Taii€p Hamynanu améu XOM MYBO(QHKH MakKcajg — TaWEpKyHHUH
moit (maccau cadon) — 6a Koaub pexTaH (SK MAKJIW MabJIIyM JOJIaH)
—XyILIK KapJlaH — CY30HJaH.

MaBoaxou COXTMOH: XHMIIT, Kades, yepenurca, Kyoypxou
KaHaJIU3aTCUOHMN

Acbob6xou Kynoarapi: 3apdXoHu py3Frop, YMHHA Ba cadoim,
Cadon dastach

M3onaTopxo 6apou ry3apoHUIaHu OapK (DJIEKTPUKH)

JleTamimxou TyYHOTYH 0apou MaKCaaxOHW TeXHUKMN

Bapou oH kM MaxcyiaoTH K€paMHK#K OOHOTy3ap ImiaBaj], XaHTOMH
TYIO3UIINA OH Jap Kypa HaMaku omipo (HamMaku oml 60 OKCUIIN CHIIUCHUU
0a peakcus Meaaposia) 0a Kabatu 00JIOMM MaxCyJOT MEIaBOHAHJ, Jap
HaTUYa MaxcCyJIOT XaMBOp, LIMIIaMOHAaHJ Ba HAMHOI'y3ap Merapaasu.

Yucypxou JMM: cunukarxou TaOuWit, mwuIia, MUMIAXOW PaHTa,
CeMeHT, OeTOH, 0XaHyOeTOH, KepaMuKa, YMHHH, cadoi, dasHc, yepe-
MUTCA.

) CaBoJ1 Ba cynopuiixo

1. |Yusxoe, KM aap acocu améxou CUIUMCUN Aap Xa€Tu xap py3aaToH
MeOunes € ku uctudoaa medapea unxopo meaonea? Ouxo 00 kKajgoMm
Makcaaxo uctudoma 6ypma memraBasu?

2. | KamoM Hamyaxow muimapo MemoHen?

3. |CeMeHT 4@t TaBp XOCHJ Merapaana Ba mgap Ky4o uctudoma Oypaa
menraBaju?

4. | Cadoi yuCT Ba Uit TYHA XOCHATXO Jopasa’?

5. | Oxany0eToH 9uCT Ba a3 0eToH 00 yusm papk MekyHa?
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XaJm MHCOJI, MAIIIK BA MachajJaxOoM HAMYHaB#

p Mucoau 1. Xaaromu cyxtaam 50 r oxakcanr 22 r CaO xocun
kapnann. Jlap tapkuOu oxakcanr vanja ¢pous CaCO, maB4yn act?

P> Xan: 1) Xanromu TaQCOHUIAHM OXAKCAHT Jap TapKUOW OH CaCo,
Oyna oxaku xanHamyna (CaO) Ba rasu CO, -po XOCHJI MEKYHA/I.
A3 CaCO, un kamap CaO xocus memasani?

XT 221 100-22
CaCO,— CaO + CO, X= —5g— =393r1r CaCO,
100 r 56T

2) Hap tapkubu 50 r oxakcanr 39,3 r CaCO, wmasuyn act. 39,3 r
CaCO3 gaus Gousu 50 T OXaKCaHTPO TAIIKHI MEIUXa?
39,3
C %(CaCO,)= =0 100 % = 78,6 %.
Yaeoo: 78,5 % CaLCO3 MaB4Yy/J acT.
p Mucosm 2. bapou rupudranu Maxyynau kapoonatu Hatpuu 10 % a3
54 1 conaun kpucrammn Na,CO, 10H,O uin kanap 06 yno3um act?
p Xau: 1) Jlap 54 r conam kpucrami yana rpamm Na,CO, maByyn
act?
Na,CO, 10H,0 = 46 + 60 + 180 = 106 + 180 = 286.

f 286 T NaZCO3 : lOHZO 106 r NaZCO3 MaB4y/l acT,

l 54 r Na2C03 - IOHZO Xr NaZCO3 MaB4y/l acT.
54-106
X= —ge = 20 r Na,CO,;
2) Arap nap tapkubu 54 r conam xpuctamni 20 r Na,CO, maB4yn
Ooman, 6apou Tal€p Hamynanu mMaxayiau 10 % uii kagap 00 JI03UM
act?

bapou raiiép namynanu 10 % maxiyin:

10 r Na,CO, -po nap 90r o6 Gosa Xan HaMy/.
20 r Na,CO, -po 6051 1ap x r 00 6051 Xaja HaAMY/I.

Hap x =180 r o6 Oosi;1 xam HAMY/I.
3) lap Tapkubu comgam Kpuctanai 34 r 00 MaBYyI acT.
180 — 34 = 146 r 00.
54 r cogau kpuctanit nap 146 o6 Tab3usa rapnan, maxayinu 200 r (54+146)
XOCHJI MEIIaBa/l. Yaeo06: 146 T 00 3apyp acr.
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Canyuwu oypycmuu Xaiu macvaid.

1) Maccan MaxJyi:

54r+ 146 r=200r.

2) Hap 200 r maxiyyn 54 T comau KpUCTaJJIid XaJl IIy1aacT.

Jap Tapkubu 54 r conau kpucramimu Na,CO, Ba 06 MaB4yx acT:

C %=

Na,CO, 10H,0?

3) Hap tapkubu 54 r comam kpucTaanin €épraHu mMaccam xajllaBaH/a
(Na,CO,):

286 r Na,CO, - 10H,0 106 r Na,CO, maB4yxn acr.
54 v Na,CO, - 10H,0 x rpamm Na,CO, maBuyn acr.

X =201 Na,CO, (xamuasaHpia).

20

. o/ — (V)
500 100 % = 10 %.

4) Hap 200 r maxayn 20 r xammaBaHaa mMaByyd act. ousu ruizatu

(koHCeHTparcusn) Maxuyi: 10 %.

Macsbajia Ba MalIKX0 0apou Xa/LJIu MYCTAKHJIOHA

Kamom ralippMeTaniaxo 3JIEKTPOHPO O0a OCOHW MaiBacT MEeKyHanu?
a) kapOon € HuTporeHn; 0) cyndyp € docdop; B) cenen € Temryp; 1)
on € Opom; 1) okcureH € xjop; €) HutporeH € cynpyp? bapou uin?
Falipumerannxo 0a kaJoM 3J€MEHTXO Tabcup MeKyHaHA? Jlap uu
X0J1aT KaJOM HaMyIu OaHIW KUMHUEBH XOCHJ MelIaBaa?

Hap natuyan tayzusau 200 r oxakcaur 33,6 i1 aHTUApUAN KapOo-
Hatu O6a XxucoOu m.M. XocwuJs mya. Jlap TapkuOu oxaKCcaHT YaH]I
(hous kapObonatu kaicuii xact? Yaeoo: 75 %.

XaHromu cyxtanu 4,5 r aHruumTcanre, ku aap tapkudam 20 %
YUHCXOU OeroHa jopaj, XxaymMaH 4l Kajgap aHTUApUAUd KapOoHAT
xocuJ1 Memaaj (m.m.) Yaeoo: 6,72 n.

Hap varnyau tadhconumanu 60 r oxakcaHT 32 T OKCHIW KaJICHU
XOCHJI ImIya. Xuccan Maccaum KapOOHATH KaJICHHPO Jap OXaKCaHT
xucob6 xkynen. Yaeoo: 0,953.

Hap natuyau tadpconnaanu 44,45 r nepmMaHraHaTu Kajaui, K1 Jgap
tapkubam 10% nepmaHraHaTu KajJui HJIOBA acT, 4aHJ MOJ Ba
YaH]l TpaMM OKCUTEH XOCHJI MemaBan’?

4 T kapbmnu kaiacuii 60 06 6a peakcus mapomazna, 1120 m (m. M)
aceTHJIEHPO XOCHUJ MeKyHaa. bapom peakcus map kKapOuam KaJICHUH
qaHy dons CaC, maBuyn Oymaact?
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METAJLJIXO

§ 15. IMaxHIIaBUU MeTAJIJIX0 JAap TabuaT, HCTEeXCOJI Ba

HCTEBMOJIHU OHXO

Jap 3unoacuu xappyza wymo Ka0om Memaiixou ucmupooaulasanoapo
MeooHeo?

~

* A3z 118-mo 3nemenmu cucmemau oaepii a3z 90-mo 3uéoaut
Memani acm.

*  Xamau anemenmxou cypyxxou I, I, Il cucmemau oaepii (2aip
a3 H ea B) memannxosno.

o Jlap zypyxuau acocuu 2ypyxu IV zaup a3z C ea Si xamau
2/1eMEeHmMX0 MemaiaaHo.

o Jlap zypyxuau acocuu cypyxu V ¢pakam Sb ea Bi memannano.

o Jlap 2ypyxuau acocuu 2ypyxu VI ¢pakam axkmo memann Po
youzup wiyoaacm.

* Xamau nemenmxou 2ypyxuau unoeazuu cypyxxou IV, V, VI,

VII, VIII memannxoano.

N J
JydopumiaBud MeTaJJIX0 Aap Tadumar
Meramixou $pabos Mertannxou $paboauu MeTaninxon kampabo
Z1ap XO0JaTH HAMAKXO MHEHA Jap XOIAaTH Jlap XOJaTh 0301
BOMEXYPaH: -
Cymbdarxo: czspo I[13.aso OKCHIXO, CYNQaTXO Ba JoMERypatA:
’ Xropiaxo: NaCl, KCI. cynpuaxo Bomexypan: Cu — muc
K p6 AXO: . ,CO ’ Oxcnaxo: Fe,0,, Fe,O,. Hg — cumo6
apbonarxo: CaCo..
Cboz (baTxo)'i Ca.(PO )3 Cynpunxo: PbS, CuS, Ag — HyKpa
HmpaTxc;- NaNoO., ZnS, Fes,. AT — T
KNb ¥ Cyadarxo: FeSO,-7H,0. Pt — mnuaruna
-
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NHCcOHUAT a3 3aMOHXOHM KaJUM TaHXO Xa(dT METalIpo MEJOHUCT:
TUJIJI0, HyKpa, MUC, OXaH, Kajdbari, cuMo0 Ba cyp6. Mo 3uHgaruu
Xx0o3upau Xyapo Oe MeTalll TacaBBYp KapJa HaMeTaBOHEM, JaXXO
METaJIX0 Ba XyJIax0o XaMah COXaXOM XOYaruu XaJIKpo UXO0Ta KapAaaH]I.
Xamau MOIIMHXOM OOpkKall Ba ca0yKpaB, MOIIMHXOHM XO4Yaruu AeXOT,
TEIJIOBO3, MapOBO3, CY3aHXOW OJAM, MEX, pyuKa Ba Failpa a3 Meraii
COXTa IIygaaHa € KM KUCMHU aCOCHM OHXOPO METasll TAIIKUJI MEKYyHa]l.
Metannxo 6a MOHaHAU OXaH, MHUC, PyX, HUKEI, KOOANT, allOMHUHHUI,
Maruui, Boiadpam, MOJuUOIEH, TaHTaJl, TUTAaH, HUOOUN Ba XyiIaxo
MUCIH MyI0a, 4ysH, 0a00UT, AOpPATIOMUHUNA, HUXPOM axXaMHSITH
KaJIOHU aMaJid JOpaH/I.

Hcrexcoa. Canoarn MeTauTyprus METAJLIXOPO a3 TapKuOu maiBac-
TaruxosIIOH 4ydo MeKyHal. Basudaum acocum meranmyprust uH Oap-
KapoOpKyHI Ba YyHOKYHHHM METaJJ a3 TapKUOW MalBacTaruxou Xynu
meOota.

bo poxXxou ryHOryH MeTa/uIXOpo a3 maiBacTaruxo 4yAa0 MEKyHaH]I.
Jlap caHoar xama poXXoHu YyJOKYHHUH METaJIIX0 0a peakCUsiXOU OKCUIY
OapkapopliiaBit acoc myaaadj Ba Jap 3aMOHH XO03Wpa YYHUH YCYIXOPO
nctudoaa medapan;

o Iupomemannypzusn
* Tuopomemannypzus
*  Dnexkmpomepmus

Ycynu nupomMmeTtannyprusi 6a xkopkapau OeBOCHTaAM TEPMHUKHUH
naiBacTaruxoM MeTaJlIXo (MCTEXCOJIH MeTalnxou kKamdanon) & Ku
Oapkapop KapJaHW METajlI a3 TapKUOW OKCUAXOSIIOH 00 BOCHUTAHU
kapOoH, okcuau kapo6onin (II), amoMUHHUN, CUIUCUN, TUIPOTEH acocC
Kapja LIygaacrt:

ZnO +C — COT + Znl, Cr,0, + 2Al — ALO, + 2Crl,
Fe,O, + 4CO — 3Fe + 4CO,T, WO,+3H, > W + 3H,0,

2HgO — 2Hgl + 0O, T.
bo nH ycynxo acocaH myJioJ Ba 4ysiH UCTEXCOJI Kapaa MellaBai.
Jlap ycynu rugpoMeTaliayprus MeTalll Ba maiBacTaruxou OH
aBBaJ 0a MaxJIya Ty3apoHHIa MellaBaH[, 0abJl 36pU TaABCUPH Xapo-
patu GanmaHjg 6a BOCUTAM IJIEKTPOIU3 € KU 3€pU TabCUPHU SITOH Me-
TaJIu aurap 6apkapop Kapja MellaBaH:
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CuO + H,50, — CuSO, + H,0,
CuSO, + Fe — FeSO,+ Cul.

bo épum uH ycynxo TuUIO, HYKpa, pyX,
ypaH Ba IUrap METalIX0 XOCHJI MerapAaaH/l.
Jap ycyiu 3JIeKTpOMETAIIYPri METaJLIPO
TaBaCCyTH D3JIEKTPOJMU3U T'yJOXTau HaMak,
OKCHJ Ba TUJIAPOKCHUAXOU METAJIXO XOCHII
MEKYHaH]I:
Na" +& — Na°
Ca™ + 28 — Ca°,
AlP + 38 — Al
bo uH ycyn Mmerannum WIIKOpH, MIIKOP-
3aMHUHI Ba ap3U3 UCTEXCOJ MEIIaBaHJ.
Hcrebmoi. MeTtaiuixo 1ap xaMan cOXaxou XO04aruu XaJjik uctudoaa
MemaBaHa. Jlapadan MUCTEBMOIN METAIIX0 Aap GaboOJHUATA UHCOH Jap
you siKyM Meuctan. ap pacmu 12 Mertannxoe HUIIOH 104a LIyJaaHN,
KA J1ap UCTEXCOJM JaMMOo4YKau oAai uctudomaa mrymaana. MeTamixo
a3 pyu coxau HUCTEHMOJ IIapTaH 0a METAJUIXOM CUEX Ba paHTa TaKCUM
MerapJaH/.

Pacmu 12. Jlamnouxkau
Y AR 2T

* Memannxou cuéx — 0Xamn 6a Maxcyj10mu acocuu KopKapou
OH — nyJ100 64 UysH.
* Memannxou panza — xamau Memaiixou 0OOKUMOHOA, Oa

2aup a3z 0Xan 6a Maxcyiomu KOpKapou oH.

3u4ynumn MeTaiuIxou 5 Kr/Mm? 3uén Oomazn, 6a METaIIXOW Ba3HUH Ba a3
OH XypJa Oomraj, 6a MeTamaxou cabyK TaKCUM MeEIlaBaH/:

[ e Memanaxou cadyk — (Mumuii, Hampuii, Kaauil, Kaﬂcuﬁ,\
AIOMUHUL, MAZHUIL, MUman éa 2.). Memasnnu a3z xama cadyx
aumuii oyoa, 3uuuu on 0,53 z/cm? acm.

* Memannxou éazHun — (Kaomuil, HUKel, CUMOO, KaA1bazii,
cypo, muc, kooanm ea 2.). Memaniu a3z xama 6a3HUH OCMUTLL

\_ oyoa, 3uuuu on 22,6 2/cm’ mebowao. )

MeTtannxo a3 pyu Hamyau OepyHil Ba uctudomaum Xya aap
HCTEXCOJHM MaxCyJOTH 3aprapii 0a mMeTajim KHMMMaTOaxo TaKCUM
MeIlIaBaHI;
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* Memannxou nHooup (Kummaméaxo) — (HYyKpa, munno,
naiamuna, naii1aoull éa 2.).

MeTannxo a3 pyud MaxHIIaBi Jap caTxu 3aMHUH (DJIEMEHTXOH
KamM€OU 3aMHHI) Ba MyBOMDUKH XOCHUSATX0E€, KM METAaJJIM Ma3Kyppo as
JUTap METAIX0 KaThUsH (papK MeKyHOHaJ (HUMHOKUJIN, paJIHOaKTUBH,
TyIIBOPryA03) 6a MeTamixon Hoaup (HOE0) TaKCUM MelIaBaH:

* Memannxou nooup (H0é0) (AKMUHOUOXO0, TAHMAHOUOIXO
Monuboen, eonghpam, eanaouii, HuOOUIL, manmai, paoui
mopuii ea 2.).

Nuauit Ba Hykpa paBmaHupo xy0 akc MeKyHaHJ, a3 MH cababd
OHXOPO Jap HCTEXCOJNH MPOXKEKTOPXO0, pedrmexkropxo umctudoma
MebapaHa. A3 3aMOHXOM KaJuM a3 0ab3e MEeTallsix0, MOHAaHIHU THILIO,
MHC, HYKpa TaHraxo Tau€p MeKapAaHI, KM 9YyH BOXHIAXOW MYIA Jap
3UHAAroHi uctudoaa rapauaaacT.

-

e Jlap 3amonu xo3upa oap Y3oexkucmon 40-mo Konxou memaniiu
Kummamoaxo magyyo acm.

e Jap yaxon Yzbexucmon 00 3axupau muinou Xyo 4ou 4axo-
PYMPO U201 MEKYHAO.

*  Konxou munno oap Mypynmoe, Ayuoyzym, bBynymkon, ban-
Kanmoes, Apucmonmoe, Typooi éa yoixou oucapu Kuzuikym
youzupano.

e Kouxou nykpa oap Bucokoeonmmoe, Yyemnec, Kocmonaem-
yuu eunoamu Haeoit, oap Oxkmennau eunoamu Hamanzon
youzupano.

*  Komounamu mavoanu kyxuu Oamanux ake a3 KOPXOHAXO0U
Ka0HU A3HABKOPKAPOU Memauixou pawza o0yoa, oap acocu
Mmavoanu Kkonu Kanmokkup kop mexkynao.

e  Hnuynun oap Yioexucmon romnxou Au, Ag, Cu, Re, Mo,

Pb, Zn, W, Cd, Ni, Os, V, Se, Te, Se 6a memannxou ouzap

Masyyoano.
N\ J
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§16. ) Xyaaxo

Jlap bopau axamusamu xaémuu Xyiaxo 4upo meoouneo?

@— Xynaxo maxayaxoeamno, Ku OHX0pO 0aAp Memanixou 2y0ox-
mawyoau Memaiixou oueap, aupumMemaiixo 6a moooaxou
MYpaxkkao xan kapoa, X0Cui MeKyHaHo.

* Xynaxo coxmu Kpucmasiii 00Opano.

 Xynaxo 6a xynaxou caxm ea mMyaoum, 0COHZY003 8a OYUIBOP-
2y003, 6a masvcupu me3o00x0 6a UUIKOPX0 mo60sap maxkcum
Meuwasano.

DJEeKTp Ba TapMUTy3apOHHUU X{JIax0 Xeje OanaH] acT. XOCHUSITH Xy-
nmaxo 6a XOCUSTH MOAIaxoe, KU Jap TapkuOu OHXO MaB4YyJaH[I, BoOacTa
acr.

-

e Caxmuu xynae, ku a3z 99 % muc éa 1 % oOepunnuit mawikui
épmaacm, nazap 6a caxmuu muc 7 mapomuoda 3uéo acm.

* Xynae, ku az 50,1 % eucmym, 24,9 % cypo, 14,2 % kanwvacii,
10,8 % kaomuinr mawkun épmaacm, oap xapopamu 65,5 °C
2yooxma meutagaod (xoaon ku eucmym oap 271,3 °C, Kanvazi
oap 231,9 °C, kaomuii oap 320,9 °C, cypo oap 327,4 °C cyooxma
MeutasaHo).

* bav3e memann 6a MOHAHOU pyX, MUC, ap3u3 oap 006 xain
Hamewiagano, eakme Ku xynazuaauwt a3 5 % pyx, 50 % muc,
45 % ap3u3 mawkun épmaacm, oap wapoumu myKappapii oa
00 mawvcup Kapoa, 2uopozenpo uuiypoa meoapopao.

N\ J
Xynaxo MHUCIH METaJJIXO0 COXTH KpHUCTaJlJIi JopaH] Ba Oa

XOCHSITH COXTH OHXO BoOacTaaHJ. XaHTOMH KPHCTAJJIH3ATCUS J1ap

0ab3e Xyimaxo madBacTaruxou KUMHUEBHM Oa By4dya MEOSIHA; Aap

0ab3erM OHXO aTOMXOW METAJIJIXO a3 YhuxXaTu KUMHUEBH BoOacTari

XOCHJI HaMeKyHaHA. UyHUH XyIIaX0po MaAX/ayaxou caxm MESHOMAaHI.

~

* Xynaxou 2omozenii a3 memannxo mawkuan épma, oysypeuu
paouycu amomuauwion 6a aKouzap HA30UK acm, amomxo oap
2yPyXu nanHyapaxou Kpucmaiiii UMKOHUAMU YOUUGAIKYHIL
oopano (Cu—Au, Ag—Au, Na—K, Bi—Sb).
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(o Xjnaxou zemepozenii az memannxoe mawkun épmaano,)
Ku 600 paouycu amomuu xyo apxK 0opano, YyHUH AMOMX0
oap 2ypyxu nanyapau Kpucmaiiil UMKOHUAMU UEA3UIAGT
Haoopano (Sn—Al, Zn—Al).

* Xynaxou unmepmemannii (bauinumemaniii) az memaniixoe
mawKkun épmaand, Ku 00 INeKMpomanpuu xyo az akouzap
dapk mexynano. /lap un cyna xynaxo memanixo 00 akouzap
HucOamxou 2yHOZyHU IKEUGAIeHmMil nanueacm Kapoa, nai-
sacmaxou Kumuésupo xocuinr mekynano (CuZn, Cu,Al,

ba6ourxou omexra

Sn 15-17; Cu 0,3

CuZn,).
N\ J
Yaosanu 10.
Homu xyna Tapkubu dousun xyna % Coxaxou uctudoaan
Xyna
JropaimroMuHuN Al BB G e 5 iy Hap Ttaiiépacosi
0,4—2,8; Mn 0,2 — 1
Huxemun Cu 67; Ni32; Mn | Hap TanepiyHuu
ac600xou rapMKyHaHIa

Ilexpan Fe 73; Cr18; ba cudaru nynoau

Ni 9 3aHrHa3aHaH/a

Fe 70-85, Jap TaiiépKyHun

ITy i . .
ymomu Bongpamit W 12-23; Cr 2-6;C ac606x0m Te36yp
0,5-0,6
ba6outu cypoi Pb 80-82; Sn 16-18 Lty T prey e
MOAIIUITHUKXO
_ Sn 82-84;
baoowutn xanpari 1 > Hap mommHaco3n
Sb 10-12; Cu 6
Pb 64-66;

Hap mommnHaco3i Ba
TaUEPKYHHUH XyJIaXOou
TYHOI'YH

[Iynonn Huxpomn

Ni 40-70;
Fe 22-55; Cr 15-18

Hap tai€pkyHuu
acbo0xou Oapkn

Xymaxou marOaari

Pb 55-75; Sb 15-25; Sn
10-20

Hap marbaa

Jlap 0ab3e X07aTX0 METAJJIXO0 JAap SAKIAUTap XajJl HaMellaBaH] Ba
XyJia XOCHJI KapJla HaMeTaBOHAHI.
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Hap xaétu xappy3zaum MO MaxcyJOTH
MeTanxou cod umctudoaa HamelaBaH/I.
Xymaxo 00s1 XOCHSITH MyaWsiHE JIOIITa,
a3 pyu Hakma Tau€p Kapaa MelIaBaH]I.
[Tanyapau KpuUCTalJIHU XyIaxo as
MeTanxou cod Qapku Kyl HOpaHn.
Hap pacmu 13 pyx Ba MucH TO3a,
WHYYHUH COXTHU KPHUCTAJIUHU MaXJylIu
CaxXTH OHXO HUIIIOH JI0/1a IIyAaacT.

A30acku Xynaxo XOCHUSITH T'YHOTYH
TOpaHJ, OHXO Jap caHoaT Ba Py3Fop
Baceb ucTtudona MemaBanja. MacanaH,
OpoH3a (xynau muc Ba Kaabari) 5000
cox mem xam uctudoma Oypaa mMeurys.
Jlap 3aMOHM X03Upa XyIaxou OXaHUHY

Pacmu 13. Memannxou muc (a)
eéa pyx (6), unHuyHuH, Xynaxou
oHXx0 oap akouzap (8 va 0).

ap3u3 (aJIOMUHUM) Baceh UCTEHMOJ MEIIaBaH/I.

Yucypxou JAMM: maBKeu MeETajdlaxO0 JAap CUCTEMau AaBpH,
MeTaJJIxoe, KM Jap Tabuar gap HaMyAu 030J Ba IaiBacTaxo
Ay4dOop MEOSIHJ, HUPOMETAJIYPrus, TMAPOMETAIIYPrus, yCYJIXOHU

DJIEKTPOMETAJIYPTHA Ba XyJaxo.

CaBoJ1 Ba Cynmopuixo

1.| Xynmaxo 4it ryHa XOCHJI Kapaa MenaBaHa?

2.| XocusTu Xynaxo a3 uil Bobacra act?

3.| ®opmynau naiiBacTaruu KMMUEBUEPO MyalsiH KyHena, ku a3 60 %
muc Ba 40 % pyx ubopar acr.

4.| bapou myppa xan kapaanu 10 r xymam 99 % muc Ba 1 % Oepuiunmii
4yl Kajap Maxayiau te3o0u mHutpatu 20 % no3um meosa?

5.| Hap 6opau pakamu npobaxou Tuiiou 375, 583, 585, 750, 958 uii
MenoHen? MabayMoTpo a3 omy3rop rupudra, dukpu xyapo Oa
nadTapoH HaBHCE].

6. bapou 4ii XaHTOMU COXTaHH 3ap(PXOHW ap3W3i XyJIaxOoHW aJTlOMU-
Huiipo uctudona namebapann? Cabadbu oHpo paxmonen.

7.| Hdap 6opam xynaxoe, KU HHCOHUSAT a3 KaJuM Kop Medapmosia,
MabJIyMOT Mai10 KyHe ] Ba Aap Max(puiim KUMHE MyXOKHMa KyHE]I.
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§ 17 ) XocusiTxou pU3HKiA Ba KHMHEBHH MeTAaJJIX0

Jlap 6opau ¢papkuam eéa monanouu HAMyoxou nAUaAcmMauxou KUMuéeuu
Memanni 4ii 2yHa Mavaymom oopeo?

Xocusitxon ¢pusukin. MeTamuaxo aap WAapouTH MyKappapu
MoIaxou caxTaHn (rFailp a3 ¢pancuiti Ba cumo0). Merannxou
KPUCTAJIJIA HYPXOU PYIIHOMPO XyO akc J0/1a, OHXO YHUJIOM METaJlIi
nopaHa. Maauii Ba HyKpa HYpXOW pPyIIHOMPO XyO akc MeaWXaH] Ba
a3 uH cababd OHXOPO Jap MCTEXCOJH IMPOKEKTOP, pediiekTop ucTrudoaa
MebapaHI.

Xamaun MeTaasnxo O0a Falp a3 MarHui Ba ap3u3 XOJIaTH XOKa,
paHTH XHpa Ba XOKUCTapu gopaHja. ba raiip a3 MuC Ba THUJIJIO paHTH
MeTaJuTXon 00KMMoHAa caden € KM XOKHCTapid MeIiaBa.

Xamau mMeTaixo yapaéHu OapKi Ba TrapMHUpPO HaAF3 MeETry3apoHaH/I,
MHC Ba HyKpa a3 YUXaTH dJEKTPry3apoHi Jap YOU SIKyM MEHUCTaH]I.

Metannxo 6a XyCyCcHsITXOW MaiiBacTIIaBA Ba MJIACTUKHA COXHOAHI.
XOCHSATH MIACTUKUH MOJJIaX0 a3 OH MOOpaT acT, KU XaHT'OMH TabCHPHU
KyBBaxou OepyHa MIAKIW XyJApO TaFriup MEeAWXaHJ Ba XaHTOMHU Oap-
tapad KapJaHU WH KyYBBaxXx0 OHXO IIAKJIHM aBBajlam XyJIpo Oapmerap-
noHaHA. THJII0 MEeTalIu IJIACTHKTApUH MeOommaa. A3 THILIO Bapakau
HUXO0AT HapHC Ba PUIITAXOU OOpHK TalEp KapaaH MyYMKHUH acT.

Bbanau meranai. XocusiTH XapaKTEpHOKU METAJIXO 00 COXTH
JOXUJINHA XOCH OHXO Iapx nojaa MemaBan. Jlap rupexu maH4Yapaxou
KPHUCTAJJIUU METaJJIX0 aTOMXOW HEWTpaJl Ba HMOHXOHW 3apsiau
MycOaT qourupaHJ Ba Aap OaliHM OHXO AJIEKTPOHXOW 0307 Xapakar
MeKyHaHa. /lap mMeTannxo 4yapaéHu KaHIalIaBHUH DJICKTPOH a3 aToOM
Ba MaiBacTIIaBUU OHXO 0O WMOHHM 3apsiau MycOW JOUMO Mery3apaj.
A3 cababu MaBUyAHITH XaMUH JEKTPOHXOU 030/ METAJIXO YapacHU
Oapkii Ba rapmupo xy0 meryszapoHanna. MH snekTpoHxo 6apou xamau
KpUCTAJJI yMyMid 6a X1coO MepaBaHI.

*  banoukumuéeue, Ku oap 6aiHU UOHX0UMYCOIL 84 I]IeKMPOHX0U
YMYMUU Memaiixo X0Cuji mMeuasao, 0anou MemaJsiid HomMuoa
Mmewasao.

banau metamnin gakat Xxocu MeTaJIXOECT HOBoOacTa a3 OH, KH
OHXO JIap XOJIaTH caxTaH] € Moeh MEOOIIaH .
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3uuil, XapopaTu T'YyAO3UIIY YYIIUII, CAXTH —
XYCYCHUSITH XOCHU aToM Oynaa, 06a 3apsaau siApo, Macca
Ba MyCTaxKaMuu OaHAW METaJIid BoOacTa acT.

MeTannxo a3 pyu 3u4Ud yMyMil 0a METaljIXou
cabyk, k¢ 3uunamnion a3 5000 kr/m® kaM acT (JIUTHH,
HAaTpUil, MarHU¥, ap3u3 Ba f.) Ba Ba3HHUH, KU 3UUHa-
IIOH a3 WHXO XaM 3uéxa acT (pyx, OXaH, MUC, CUMOO,
TJIaTWHA, TUJJIO, OCMUM Ba F.) TAKCUM MEIIaBaH/I.

Metannu oconryno3 cumo6 (—38,87 °C) Ba
a3 xama aymBopryno3 Boidpam (3410 °C) mebo-
majg. Merannu caxTTapuH XpoM Ba Boldpam
Oyna, HaTpUWil, Kaluil Ba MHAUWA METAJIJIXOW HapM
(Myn0ouM) MeOOIIaHI.

XOoCHSITXOM KHMMHEBHM. XOCHUSITH KUMHUEBUU
METAaJIX0 a3 pyH KOOWUIHUSITHU NOJAHHU IJIEKTPOH-
XOM BaJIeHTH Ba Tabaun€Oit 0a MOHXOU MYBO(DUK
MyaWsH Kapjaa Memasaja. MeTamixo map peak-
CUSAXOU KUMUEBHA XOCUATH OapKapopKyHaHIArupo
30XUp MEKyHaHI. MacajiaH, METaJuIpO Jap OKCHUTEH
CYy30HaHJ Ball 2JIEKTPOHXOW BaJCHTHAIIPO AO0JA,
0a moHU 3apsau mycOat mybanaan merapaani, sibHE
OKCHJ MellaBaJ, OKCUTEH JJIEKTPOHXOpPO Kalyn
Kapnaa, 0a MOHHU 3apsaau MaHbn MmyOanaan me€baa Ba
Oapkapop MelraBa:

M-ng — M, nO, + 4ng¢ — 2n0O,

4M + nO, — 2M,0 .

XaHroMH TabCUPU HATpuUK Oa XJIOp HATpPUH
DIIEKTPOHXOU BaJEHTHAMpPO Oa XJop Meamxas,
XaHTOMH TabCUPH PyX Oa Te300u cyndar ruaporex
BIIEKTPOHXOU PYyXpO Kadyn MeKyHan (Myoauiiau
pEaKCHUSIXOPO HABUCEN).

Karopu 3/1eKTPOKMMHUEBUH IHUAAATH METAaJLJI-
X0. MeTtannxo XocusiTu O0apKapoOpKyHaHAAruu Xyapo
Xap XeJl 30XUp MeKyHaHI. Pyx nmap peakcusixou
qOoWMBa3KyH# cypOpo a3 TapkuOu Hamakxos Qu-
mrypzaa mebapopan:
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« XOCHUSATH IUIaTh 0apKapOpIIaBUU MOJIAXO0H COIa

Au

+1,50

Au+3

Hg

Hg"

Ag

Ag’

Cu

+0,34 | +0,80 | +0,85

Cu+2

H,

0,00

2H*

Pb

-0,13
Pb+2

Sn

0,14
Sn*2

Ni

-0,25

Ni+2

Fe

~0,44
F e+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*

Li
-3,04

Lit

XocusaTu IMUAJaTH OKCUAIIIaBUY MOHXOHU I'MapaTinyaa,+ né —>




Zn + Pb(NO,), — Pbl + Zn(NO,),.

Jlekun cypO pyXpo nap 4YyHHUH IIapOUT a3 TapKUOM HaMaKXO-
am ¢umypaa HamMeTaBOHaI. Xyjdoca OH, KH, pyx Hucbar 6a cypdb
OapkapopkyHaHIau nyp3yptap act. dap HaBObatu Xya cypO mMucpo
a3 TapkuOu Hamakxosm ¢umypaa medapopaa, a3 UH 40 MabIyM
Merapaaj, Ku cyp0 Hucbat 6a muc 0apkapopKyHaHAau Myp3ypTap acT.

Onumu pyc H.H. bekeroB (1865 1.) xocusitu dumypaamaBuu
METaJJIXOPO aMUK OMYXT. MeTaniaxo 3epu TabCHPU METaIJIXOHU
aurap a3 TapkuOu maidBacTtarii pumypaa medbapopaHa, METAJIIXOPO
nap «katopu ¢umypaabapopin (mumaaart)» gourup Hamyxa. Hap
WH KaTop THAPOTEH XaM YOWTHp MmIyJaaacT. XOJO KaTOPH Ma3Kyp
KATOPHU DJIEKTPOKMMHUEBUM LIUAAAT € KATOPU MOTEHCUAIIN JIEKTPOAU
CTaHJapTH METaJlJl HOMHa MelIaBal.

Xap sSK MeTalllu KaTopu HOMOypaa meTaliau O0aba a3 Xyd 4ou-
THPIIYIapo a3 TapKuOM HaMakXosml Guurypaa Medapopa.

MeTannxoe, KM a3 THUAPOTEH 4Yal YOUTHp mIyJaaH]Z, OHPO a3
MaxJIyJin Te300Xou cepobamon ¢pumypaa mebapopanyg (MeTamixoe,
KU gap OallHW JUTHH Ba MarHui YOUTHp IIyJaaH[], Jap IIapOUTH
MybTaauJ TUJIAPOTEHPO a3 Tapkudbu o0 ¢umypaa mebapopanHn).
MeTtannxoe, KA a3 THAPOreH aap tapadu pOCT YOUTHUp NIyTaaH,
TUAPOTEHPO a3 Tapkubu Te300xou cepodamon duirypaa GapoBapaa
HaMeTaBOHaJ. MeTaJll 4yl Kajgap 3JIEKTPOHXOU BAJICHTHALIPO OCOH
Iuxall, XaMOH KaJap 6apkapopkyHaHIau myp3yp 6a xucod mepana.

Yucypxou JJMM: xocusitxon PU3MKUU METaI, OaHAN METaJI,
MeTanau OapKapOopKyHaHOa, KaTOPU IIUAJATH 3JIEKTPOKUMUEBUU
MEeTaJlJl.

5 CaBoJ1 Ba cynopuiuxo

.| MeTtannxo map cuctemau JaBpiA 4i T'yHa YOUTHD IIymaaaH?

2.|Mertannxo nap tabuaT nap KaaoM HaMy/ MaxH ramrtaana?

3. |KagoM ycynxou ucrexcoiu Metaninxopo Menonen? Muconxo ouépen.

4.| Yapaéuu Oapkii Ba rapMUpPO HAF3 T'y3apOHHJIAHW MeTaJlIXo Oa 4it
BoOacTa acr.

5.| Kagom mertannxou cabyk Ba Ba3HUHPO MeJOHEN?

6.| Merayum caxTTapuH Ba METAJJIM MJIACTUKTAPUH KaJOM acT?
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10.
11.

XocHusATH KUMUEBUU METAJLIX0 00 4il 330X J0Ja MemaBana?

Cumo6 mucpo a3 tapkubu Hamakxosam ¢umypaa 6apoBapaa MeTa-
BOHax?

Bapou merannxo kagom HaMyau OaHIM KHMHEBHA XOC acT Ba MOXHSATHU
OH Jap uucTt?

MoXusTH KaTOpU 3IEKTPOKUMUEBUHM METAJLIXO a3 4it moopat act?
Mucpo 6a MaxJyJiu HUTpATH HyKpa TabCUP pacoHaH, 4,3 T HyKpa
qya0 MemaBana. MUKIOpH HyKpaepo, Ku O0apou peakcus rupudra
IyJaacTt, MyasiH KyHes.

Koppo3usin MmeTanixo
§ 18. )

bapou uii yucmxou memannii 3ane mesanano? Jlap namuyau 3aHe3aHuU

YUCMXOU MeMANNil (HAMYOX0U 0emanxou 2yHO2yH) naudouasuu x00ucaxou

Manguu camxu OHxopo uil magp newupii HamyoaH
MYMKUH acm?

YucMxou MeTalid Jap 3€pu TabCUPU MYyXUTH aTpod OKcha mIyna,
OKCHJX0, THAPOKCHUIXO0, HAMAaKX0 XOCHJ KapJa, BallpoH MelIaBaH].
SIkyaH[I HaMyau KOPpPO3Us MaBUyJ acT: KHMHUEBH, DJIEKTPOKHUMUEBH,
OMoKMMUEBT € KU OMOKOPPO3Us. A3 pyu ry3apuinu qapaéHu KOPpO3Us
HaMyAXOH 3€pUHU OHPO (papkK MekyHaHzg: arMmocdepit, Moebri &
BJIEKTPOJINTH, PYU3aMUHN € 3€pU3aMHUHHI, JIEKTPOKOPPO3US, KOPPO3UIU
MayOyp#t Ba KOppo3usie, KU Jap HaTHYau MHIAJATH METaIIX0 XOCHI
IIy1aacT.

-~

* Koppo3usa — un yapaénecm, Ku oap Hamuyau oH MemMainxo

3epu mavcupu Myxumu ampogh xypoa meuiagamo.

/lap namuyau mavscupu memann 6a myxume, Ku YapaéHu
oapKupo namezy3zaponao, KOppo3usau KUuMuésii o0a 8yyyo meoso.
Koppo3uau nekmpokumuéeii — uHn Xypoauiasuu memaii
XAH2OMU MABCUPU De8OCUMAU MEMATIU OU2ap, IJIeKmMPOoaIum,

\_ 00 meodoowmao. )

OkcuamaBuu HATpUM Ba KaJicCUH gap xXaBo € XypJaallaBUH
MeTaJll 3¢pU TabCUPU MYXHUTH Tasi: cylduUAW TUAPOTEH, TaJOrcH,
okcunu cynpypu (IV) Ba r., 60 Moebxoe, KM gapa€HHU DICKTPUKUAPO
HaMery3apoHaH: HedT, OCH3WH, TOJIYOJ MHUCOJHU KOPPO3UIHU KUMHUEBH
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MeOomana. Jlap WH XoJlaT SJIEKTPOH a3 MeTall 0a OKCUAKYyHaHIa
Mery3apaj.

Fe — 28 — Fe?"
2H,0 + O, + 48 — 40H"
2Fe* + 2H,0 + O, — 2Fe(OH),

4Fe(OH), + 2H,0 + O, — 4Fe¢(OH),
4Fe + 2nH20 + 302 = 2F6203 . nHZO

§xu 4Fe + 6H,0 + 30, = 4Fe(OH),

Fe(OH), — un moana ruapokcuau oxan (III) € xu “3anr” —u
IIyMO Xap BakKT AWJAard YUX03X0W oXaHuUH Meboman. Kopposwusu
SIEKTPOKUMHUEBH YapaHu Mypakkab act. Jlap TexHuka acocaH
oMeXTaW MeTaJIxopo uctudomaa medbapaHa. A3 UH cabab, MeTaJLIXO
3epU TabCUPHU MAXJYJIU DJIEKTPOJIUT IJIEMEHTHU TaJIBAHUKHUU 3yATab-
CHpPKYHaHJIa XOCHJ Kapja, MeTauti (aboiiTap KOPPO3Hsl MeIIaBa.

Jlap xaBo map carxy MaxCyJlOTH METaJUTUHA TYHOTYH KOHIACHCATCHSH
00 0a aman meosia. MH BakT razxou atmocdepin gap o6 xan myna,
AIEKTPOJUTPO XOCHUJI MEKYHaHI. Arap 1y MeTamil 0a sKaurap tabcup
KyHaja € KU Jap TapkuOW OH oMexTa MaB4dya OoImaja, oH roxX 4ypTu
raJiJBaHUKNE XOCWJI MelIaBaj, KU Jap HaTU4au OH MeTaJul 0a KOppOo3usiu
SIIEKTPOKUMHUEBH Aydop MemaBana. MeTamnnxou To3a 6a KOppo3usu
SJIEKTPOKUMUEBH Ty4Oop HaAMerapJaaH.

Koppo3us 6a xoyaruu xajk 3apapw KajJoH MepacoHaz. ABTOMO-
O6unxo, ac600y aH4YOMHM caHOaTH KUMHE, KyOypxo Ba F. Oemrap ay4opu
KOpPpO3Usi MErap/laH/I.

TaxMuH mIygaacT: MeTallXoe, KU JAap KaTOPH IIEKTPOKUMHUEBUU
MUAAT YanTtap 4ourupanja Ba HucOaTraH (abojaHd, OCOH KOPpO3HUs
MmemaBaHa. Jlap aci, Ha XamMa BakT 4YyHMH acT. MacamaH, ap3u3 gap
KaTOpHU JJIEKTPOKUMHUEBUM MHUAAAT MEUITAp YOUTHp IIyAga Ooman
XaM, Jap MyXuTu atmocdepi 3ya Koppos3us HamemaBan. [lap carxu
ap3u3 (amOMUHHUN) Tapaad HaduUCHU OKCUAW ap3u3 XOCHJ MellaBas,
KA OH aJIOMUHUUPO a3 TabCUPU aTMOcPepit XUMOsi MeKyHaa. Arap UH
nmapaapo 6aprapad KyHeM, ap3u3 Te3 KOppPO3Hs MeIiaBa.

Jap xouyaruu XajikK YCYJU DJIEKTPOKUMHUEBUPO Jdap XUMOSHU
COXTOPXOM METAJUI a3 KOPPo3usiu 00i € xoki nctudoaa medapans.
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VYeynxou 3epUHHM XUMOSIM METAJJIXO Ba COXTOPXOM METaJulid a3
KOppO3Us MaB4yJ acT:

(° Xocun kapoanu Kabamu xumosnei (myxoguzam). )
* Kam kapoanu gavonnokuu myxumu KoOppo3uowii (uncuoOu-
DOHII).
e Taziiupouxuu xocusamuu memasnn (mo3za Kapoan é uioea
Kapoanu omexma).
*  Xumosau 31eKmpoKuUMuUésii.
* HUcmugpooau memannxoe, Ku a3 yuxamu KuMuégii mycmax-
\_ Kamano. )

MyxodusaTu MeTana a3 KOppo3usl axaMUsITH KaJIOH J0opall, YyHKH
Koppo3usi 0a Xo4yaruu XalJiKk 3apapu KaJJOHH MKTHCOAN MepacoHand. A3
WH cabal, yCyJIXou acOCUHM XUMOSU METAJUIX0PO JIUIa MeOapoeM.

Kabarxou xumosiBin. bapou xud3um MeTamixo a3 KOppos3us
caTXyd OHXOpPO 00 JaKx0, paHrxXxo, dMaJj, CMOJIa, IMjIacTMacca, OKCHJI
(oxkcuakyHii), Hamakxo (pocdarurapaonii) Ba ¥. MEOyIIOHAH.

docharrapaoHimn — ycylecT, Ku 0a BOCHTaW OH JOap CaTXH
METaJIIXOW paHra Ba cHEX Kabatu docdarupo XOCUIT MEKyHaH].
Te3z00m ¢docdar Ba MaxJiylu HaMakKXoW OH O0a MeTala TabCHUP Kapja,
nap caTXxu MeTaJl KabaTu HaMakXoW XajlHamaBaHnau docdopi
XOCHJI MEeKyHaHI. Mojnaxoe, KU Jap XOCHJIKYHHU Kabatu ¢ocdari
uctudona mebapana, 0a KaTOpU HUHTHOUTOPXOM aHOAM HOXHII
MEIIaBaH/I.

Kabarxou docdarii XocuaTH 3IeKTPOU3OIATCUOHN JOpaHd, aAap
AJICKTPOTEXHUKA OHXOPO J1ap KUCMXOH aBTOMOIIMHA, J1ap XOCUJIKYHHHU
Ka0aTXxou AIEKTPOU3OIITCUOHUHA CaTXH MyJoj uctudoaa Mmedapan.

Yucmxoepo, KM aHJ03a Ba MIAKIXOW T'YHOTYH mopani, gocdar
KapJlaH MyMKHH acT, 0apoW WH Jlapadad XapopaTH T'YHOTYHpPO Oapou
Maxnynu ¢ocdarkyHanna uctudona oypaa, mynaatu ¢pochaTKyHUPO
KyTOX MEKyHaH]I.

I[lemr a3 paHr HamMmynaHW YUCMXOM METAJIINA 00 nyinoau paHrau
dbocdarmyna maliBacTarum MycTaxKaM Ba WHYYHHH CaTXU OHPO
a3 HYKCOHXOM T'YHOTYHHU O€pyHau XajllaBUU KOPPO3HOHH TabMHUH
MEKYHOHaH].

Xocunmasuu Kadatu ¢ocdarii 6apodapu OepyH LIyAaHU THAPOTEH
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XOCHJI MelIaBaJi. ATOMXOU OXaH YOW aTOMXOH THAPOTEHEpPO, KU Aap
TapkuOu Te300M JapavyaHOK MaBYy/laH]l, METUPaH/I:

2H,PO, + Fe = Fe(H,PO,), + H, T,
Fe(H,PO,), + Fe = 2FeHPO + H, T, 2FeHPO,+ Fe = Fe,(PO,),+ H, T.

AKcap BaKT caTXM MeTalJ 00 MeTaljau aurape, Ku HucOaTu
KOPPO3HUsl MycTaxKaMTap acT (HUKeJ, pyX, XpOM, aJlOMUHHN, HyKpa,
TUJIJI0), MyLIOHKWJAa MellaBaJa. XaHTOMHU BalpoH mIynaHu KabaTu
XUMOSIBiA, sIbHE arap caTXW MeTaJlJI Xapoliuja IiaBaj, METalllu
XUMoOsIIaBaHaa 0a MyXUTHU arpeccuBil meadrajg, 4ypTH rajiBaHUKM
XOCHUJ IIyJa, MEeTallJ Koppo3us MemaBajd. Arap Kabatu ¢uiuizuu
MeTaJ HucOaT 0a MeTanJaum XuUmosmaBaHna ¢aboiTap Ooman,
MacajaH, caTXU OXaH 00 pyX mymoHuzga O6omaja, OH rox MerTajie,
K KabaTu XUMOSBHUPO XOCHJ KapaaacT, Bazudaum aHOAPO HUYPO
MEKYHaJdy OHPO Kabdamu anooii MEHOMaH]I.

Metannu xumosmaBaHaa Ba3udaum KaToapo HUYPO MEKyHa] Ba
OH TO BaKTe KM KabaTu aHOn# Oapkapop acT, BallpoOH HaMelIaBas.
Metannxoe, Kku HUCOATH MeTallW XHUMOsIIaBaHAa KaM@abol
XacTaHZ, KabaTu KaTOAUPO XOCHJ MEKyHaHJ. XaHToMu Oapxam
XypaaHu KabaTu KaTOAN METAJIJIM XUMOSIIaBaHa Te3 3aHT Me3aHal.

Kop oap myxumu koppo3uonii. ba Bocutam HMHTUOATOPXO
OMEXTaW 3apapHOKpo Oaprapad MEKyHaHJ, MUKJIOPHU OKCUTEH Ba
HaMaKXOM Xallynaepo, Ku 0a KOppo3usd METaliaxo MyBo(dUKAT
MEeKyHaJ, KaM Kapaa, 4apaéHU KOPPO3USIH METaJJIXOPO CYCT
MEHaMOSHI.

Hueubumopxo — moanaxoe meOomang, KU XaHTOMH 0a MyXUTH
KOPPO3HWOHI HMI0Ba KapaaHu MHKIopu Kamu ouxo ((10°—10° mon/n)
yapaHu Koppo3us &€ cycT MemaBaj] € KM TaMOMaH KaTh Merapaa.
ba cudartu MHTHOUTOPXO MOIIAXOW OPraHUKHA Ba FAUPUOPTaHUKUU
MHPUPOIUU TYHOTYH Ba MHUYHUH OMEXTaXOW OHXOpo uctudomaa
MmebOapana. Uuruburtop merannxoeaHl, Ku aap arMocdepa, MyXHUTHU
Te300i, oOu Oaxp, MOEHXOM XyYHYKKYyHaHIIa, OKCHJAKYHaHIaXo,
paBFaHXO Ba F. a3 KOPPO3HUsI XUMOSI MEKyHaHJ. XOCUITH XUMOSKYHUHU
MHTUOUTOp a3 MacCTKYHUH 4Yapa€HHU aHOJ Ba KaTOJ, aJCOpOCHUSAKYHUU
caTxu OepyHau MeTajs BoOacTa acT.

Xumoau rnekmpoxkumuégi. MoXusITU XUMOSIHU BIEKTPOKUMUEBH
Jap OH acT, KM améu XuUMosmaBaHaa 0a KaTtoa maWBacT Kapna
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MemaBaja. Jap HaTtuda XyAaum améu XuUMosAmaBaHaa 0a KaTon
Mybagman merapaan. UyHUH HaMyaId XHMOS a3 KOPPO3US XUMOSHU
KaToni Homumaa MmemaBan. MH BakT Oa cudatu aHOJ TOpUaH
MeTannin uctudomga Oypaa MemaBag, KU KOPPO3Us Iyaa, améu
XUMOSIIIIaBaHAapo a3 Koppo3us Xxud3 MexkyHaa. XUMOSU MPOTEKTOPH
YyHHH acT: 6a 00BbEKTU XUMOSIIaBaH/a MIACTUHKA — MPOTEKTOPXOHU
MeTaJJInu HucbaraH ¢abonaTap maiBacTt kKapaa memanala. A3 4ypTu
rajJBaHUKHUH XOCHJIIIYJa HAaKIIM aHOAPO MPOTEKTOP, POJIU KATOAPO
00beKTH XUMosimaBanaa Mebo3an. /lap uH BaKT KOPpPO3USU OOBEKTHU
METaJUIil KaTh rapaujia, IpoTeKTOp 0a KOppo3us Ay4op Merapaan.
X010 Ha TAaHXO YCYJIXOU XMMOSBUU HaB, OaJIKM mjlacTMaccaxo Ba
ceMeHTe, Ku 0a Te300 ToO0oBap acT, YoM METAJIJIPO HIIFOJ MEKYHa]I.
Yucypxou JMM: koppo3usi, KOPPpO3UsIU KUMHUEBHA, KOPPO3UAU
AJIIEKTPOKUMUEBH, KabaTXxou XUMOSIBH, XUMOSH JJIEKTPOKUMHUEBH.

> CagpoJ Ba cynmopuixo

l.| SIron améu a3 oxaH coxTamyaapo UcTH(dOAAa KyHEJ Ba Aap 4OHU
HaM 0a xaBou Kymoj rys3open. Ilac a3 ry3amrTu BakT TarHHpOT

mymnaact? bapon uin? YaBOOTOHPO 330X MUXE/I.

2.| KagoMm HaMyJIXxou KOppo3usi MaByya act??

Moxustu ycynu xumosin ¢ocdatii a3 uit uébopar act?

4.| Jlonxam MycTakuiIoHan XyApo Oapom Myxodu3zaTh METaJIXo a3
KOppO3usl MEUIHUXOH KyHe.

5.| OxaH 3epu TabCUPU OKCUT'€HHM XaBO Ba 00 KOPpO3Ms LIyaa, «3aHI»
mesanan: 4Fe + 6H,0 + 30, = 4Fe(OH),. bapowu 3aHr 3aHOHHIaHU
oXaH® 2,24 T 4l MUKJOP Xa4yM OKCUTECHH Jap IMIAPOUTH MYbTaJIUI
YEHIIyJa JIO3UM MelaBan?

6.| Hap natu4yanm Koppo3usKyHoHuH 28 r oxan 4i Kanap Fe(OH), -n
«3aHr» XOCHJI MelaBaj, 6apou peakcHus 4l MUKJOP OKCUT'E€HHU Aap
IAPOUTHU MYbTAIUI YEHIIY1a JIO3UM Merapnaan?

7. | Myonunan peakcuspo HaBUCEH, KM TaFHUPOTHU 3E€pUHPO amali
rapAoHa;

Fe — FeO — FeSO, — Fe(SO,), — Fe(OH), — Fe,O, — Fe.
8.|bapou nyppa okxcua kapaanu 12,8 r MeTaNJId MUC Yl MHUKJIOP

et

OKCUI€HM Jap LWAapOUTH MyBbTaJAWUJ] YEHIIyJa JIO3UM acT Ba Jap
HaTUYaMu peakcus 4aHJ Ir'paMM OKCHUJIU MHC XOCHJ MemaBaj’?
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§ 19) 3JIeKTp0.]'ll/l3 Ba aXaMMATH aMaJIMi OH

Ce namyou awéu xome, Ku 0ap xoyazuu Xaik axamusimu Myxum 0opao, 60
Kaoom yapaéu az Maxayiu HaMaKu OULOMUOAHE UCMEXCONl KapOaH MYMKUH.

@— Inekmponu3 yapaénu okcuoy dapkapopuiague meoouiao, Ku XaHzomu
a3 maxjayn € 2y0oxmau INeKmpoaum 2y3apoHudanu yapaénu oapkii oa
aman meoao.

MoxHATH 3JIEKTPOJHU3 a3 OH MOOpaT acT, KM Jap KaToa 4apaéHu
OapkapopiiaBii, Jap aHOJ OKCHUJIIIAaBid Merysapaja. A3 OoH YymJa,
XaHTOMH a3 MaxXJyJHu JJEKTPOJHUT Ty3apoHIaHW YapaéHu Oapki a3
MaxJyal UOHH MycOi O0a yoHuOuU karon padra, SIEKTPOHXOPO Kaldyn
MeKyHa]l Ba 0a aromu Oetapad Tagdun me€ban Ba MOHXOW MaH(]i Oa
qoHHOU aHOJ padTa Oe3apsaa myaa, dIEKTPOHXOSIIPO MEIUXA.

Bapou nc6otu uH PUKP INESKTPONTU3U MAXJIyId OOUM XJIOPUIU MUC
(II) — CuCl,-po nuna mebapoem.

XaHromMu a3z MaxJyJd ry3apoHHUJaHH Yapa€HU DIEKTPUKA HOHXOU
maxyynu Cu?t Ba Cl 6a Tapadu s3aekTpoaxon MyBO(DHUK Xapakar
MEKYHaH/]I Ba JIap 3JEKTPOAXO0 YapaéHXOM 3epUH Oa aMaa MEOsSH:

Karox Cu?" + 28 = Cu°, anon 2Cl —2& = Cl, .

XaHromu 4apaéHu Oapké a3 MaxJIyJM HaMaKXOW METajsIxoe, K’
noTeHcuau snekrpoauamion a3 —0,41 B kam act, ry3apoHuaa maBal,
Jap KaToJ MoJieKyjaaxou o0 Oapkapop MemaBaHJ. bapou ucb6or
anekTposm3u Maxyryian ooun NaCl-po nuaa mebapoem:

Karon “— Na* Cl-— auon
0

(Amom) 2H,0 + 28 =H +20H; 2Cl- 28 =Cl,.

Monekynaxou 00 XaHTOMHU DJIEKTPOJIU3U MaxXJyld HaAaMaKXOH
MeTaJJIXOUW OapKapopliaBaHgae, KH Jap KaTOpH INOTCHCHAId a3
ap3u3 Mell MEUCTaHJ, YYHKU 4YapaéHu OapkapopiiaBuu o0 a3 cabadu
3u€AMaBuy MUAIAT Mypakkab merapaaz Ba 6apou Oapkapop KapaaHu
OH KyBBaW OapKUH MIIOBAT# 3apyp acT. XOCHJIU TapXH MOTCHCHAIXOHU
XypATapUHU YapaCHU DJICKTPOJIM3 KyBBaW Tay3UsBA HOMHJA LIyJHa,

XxaMmelia KyBBaW XapakaTKyHOHaHJaW DIEKTPUKUHU DIECMEHTHU
rajBaHuki (K.X.3.) a3 E kanoH, sbHe Emaw > E memaBan:
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h=E —E; h— KyBBa# OOJIOW IIWAJATHOKI.

may.

AHOIXO Ay XeJ MeIlaBaH] — XaJllllaBaH/Ja Ba XajHalIaBaHA.
AHonXxouW XaJjIIaBaHIa aHOAXO0E MeOomaHIa, KU map 4YapaéHu
AJIEKTPOJIM3 BaWPOH MeENIaBaH, s’bHE Jap HaAaMyIud MOHXO 0a MaxJiyJ
merysapana. Macaman, xauromu a3 maxaynu CuCl, rysaponuaanu
yapa€Hu dJIEKTPUKI arap 0a cudaTu aHOJ MJIACTUHKAU MUCUH TupudTa
mynaa Oomaja, map Katoa 4yA0NIaBUA MHUC 0a amaJ oS/, Jap aHOJ XJIOp
XOCHJI HamemaBaja. Jlap UH mapouT aTOMXOW MHC Hazap 0a MOHXOH
Cl" anexTpoHXOpO OCOHTap MemauxaHn. Jlap HaThuya XyaW aHOH Xal
MeIIaBaj, SSbHE MHUC a3 aHoJ aap Hamyau umoHxou Cu?' 6a maxyyn
Merysapaj.

A3 aHHOIXOM XaJjllaBaHJa Jap CaHOATH 3JCKTPOJH3 ucTudoaga
Oypna, 0apor XOCHJIKYHHH MOJJAaW HUXOIT cod KabaTu sSK MeTayi 00
aurapam pynym merapaan. Macanad, 0apou HUKEIUTapAOHUU ami€ a3
aHoau HUKen uctudoma Oypaa, amén HUKEJIKYHaHIa KaToJ MellaBal.
Xap ay snekTpon 6a MaxJIyJid HaMaKd HUKEJ aHJI0XTa MeIlaBas.

AHOIXOM XaJIHaIIaBaHJa OJaTaH a3 TWJIJIO, IJIaTHHA Ba rpadut
Taép Kaplaa MemaBaHA. AHOJAXOHM XaJilHallaBaHJa Aap Yapa€Hu
ANIEKTpoJin3 0a MaxJysJ JAap HaMyIW MOHXO Hamerysapanna. MH BakT
nap caTxy aHoj € MOJIeKyJlaxou 00 € KM MOHXOU OOKUMOHIAruu
Te300W OKCHUJ MemaBaHJ. Arap dSJIEKTPOJHUT FHI3aTmyna Oomia,
HOHXOM Te300xom Ocokcuren, macaigan Cl-, Br-, I, S? sapsaaxos-

IIOHPO OCOH T'YM MEKyHaHJ. AHMOHXOH Te€300XOM OKCHUTCHi, MacalaH,
2- 3- —
SO, , PO,, NO, 3apaaxosfmoHpPO T'yM HaMeKyHaHI. XaHIOMH

AJICKTPOJM3U TE€300XO0M OKCUTCHI € MaxJIyIh HaMaKXOH OHXO Jap
aHOJT MOJISKYJIaXOW 00 OKCHJI MeIllaBaHJ Ba OKCHUICH Jap IIaKJIU ra3
XOpUY MelllaBai;

Arap a3 maxJiyJu HaMakXOW T€300XO0M OKCUTeHl yapa€Hu Oapkit
ry3apoHujia maBaji, MacallaH a3 MaxJyJu NaZSO4, XaM KaTHOH, XaM
aHUOH 2JIEKTPOJIM3 HamemaBaHa. Jlap kaTtom o0 Gapkapop memiaBas,
nap anoa o0 okcuna MemaBana. A3 uH cababd map Karon THIAPOTEH, Aap
AHOJT OKCUI'CH XOCHJ MeIlaBa:

Na,SO, + H,0 — 2Na’'+ SO} + H,0 (H'+ OH"),
(Katom) 2H" + 2& — H', (Amon) 40OH — 48 — 2H,0 + O,
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Jap HaTtu4am gapa€Hu DJIEKTPOJU3 O00WM MaxJyja Tay3us IIyja,
Fu3aT (KOHCEHTPATCHUA)-U MaxXJIyJIM HaMakK 3u€]] MEIaBa.

AKcapu DJEKTPOJUTXOPO Jap XOJaTH TyAOXTa DJIEKTPOJIU3
MeKyHaHJ. XaHromu rypgo3umu siaektpoiutu NaCl manyapau
KPUCTAJIIMKM MOHW BaWpoH MemaBaja. ['ymoxTam Xocuimyjaa as
HOHXO0€ MOopaT acT, KU OeTapTud xapakat MeKyHaHA. Jlap TyaoxTau
NaCl a3 cababe, ku TaHX0 HOHX0M Na+ 3apsgamod MycOi act Na*
(NaCl —29oxma _ Na* + Cl°), gap HaTH4au 3JIEKTPOIU3 Aap KaToJ
Xyau XaMuH HoHxou Na® 6e3apsa memaBana: Na® + & = NaP.

Jlap 3amoHuM Xxo03upa, akcapu metaninxo (Al, Mg, Ca, Na Ba
F.) TyIOXTaxou TMalBacTaxXxosIMOH OO0 POXHU AJIEKTPOJU3 rupudra
MemaBaHa. ['maporeH, okcureH, GTop, XJI0p, HIIKOPXO XaM 00 poxu
AJIEKTPOJIN3 XOCHJT Kap/aa MEIIaBaH/I.

DIEKTPOJIN3 JAap UCTEXCOJH METaJIIXou cod, Oapou pyunymu
caTXM MeTaJJIXO0 (HUKEJIUPOHH, XPOMUPOHH, PYyNymIU THUIIJIOTR)
Baceb uctudona Oypaa MmemaBan. HukenupoHn, XpoMuUpoHi, 60
TUJIJIO PYNIyII KapAaHU améxou MeTasyiii 6a oHXo Ha ¢akaT HaAMyau
OCTETUKNA MeauxXaHJ, Oallku OHXOpPO a3 BaWpOHIIABUU KUMHUEBH
(koppo3us) Mmyxo(duzaT MEKyHaH]I.

1.Karoa. Yapaéuxou OGapkapopiiaBue, KU Aap KaTtoa pyid menau-
XaJl, MyBOOUKH MaBKEBHH METAJJIXO Jap KAaTOPH IIHIIATH DJIEKTPO-
KUMHUEBAU METAJIJIXO I'y301ITa MEIIaBal.

Li,Rb,K,Ba,Ca,Na,Mg,Al Mn,Zn,Cr,Fe,Ni,Pb,H Cu, Ag, Hg, Pt, Au
Monekynaxou 06 Gapkapop AcocaH MeTalul, KUCMaH ®dakar MeTal
MerIaBaH] € k1 kaTuoHu H': katuonn H* Oapkapop Oapkapop MernaBas:
2H,0+ 2é"= H,1 +20H MelaBa: Me™ + n& = Me?
C KH Me™ + né = Me?,
2H" +28=H,T 2H,0 + 28 = H,t + 20H,
2H"+2e=H,1.

2. A"oa. Yapaéuxou okcHAIIaBUE, KU Jlap aHOJ pyH Meauxas,
0a Hamyau aHOJ Ba TabmaTh aHWOH BoOacTa acT:

— nap anoaxou mHepTi (Pt, rpaduT) aHMOHXOU TE300X0U OCOK-
curen (Cl, Br, I, S*), okcua maBaH/I, gap MaxJIyJXOH aHUOHXOU
TE300X0M OKCUTEHAOp JoITa Aap 4ou oHx0 aHmoHxonm OH™ okcuna
1yja, ra3u OKCUT'€H XOpUY MellaBa/l.
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— nmap anoaxouw xanmaBannaa (Cu, Ag, Ni, Zn) — 6a cudaTu aHOx
MeTaJutk rupudTaniyaa xaia memasaja. Macanaun: Zn(anon) —2& — Zn**

1. XaHTOMH 3JEKTPOJIM3U MaXJyJdH MMalBacTaruu METaJJIXoe, KU
nap Katopu (paboiMu MEeTaaXo Iell a3 ap3u3 (A TFIOMUHUN) YOUTHpaHI,
Jap KaToj TMJIPOreH XOpUY MeEIIaBall.

Karon CaCl, Anopx
o i o
Ca* + 2CI-
2H" + 28 =H, 1 2H" + 20H" 2ClI - 28 =Cl,1T
Ca*" Ca>" +20H =Ca(OH), 20H"

2. XaHTOMH 3JICKTPOJIM3HU MaxJIyJIM MaiBacTaruv META/UIX0e, KU J1ap
Karopu GaboJIMu MeTaunxo 0aba a3 ap3u3 (aATIOMUHHUNA) YOUTHUPAH]I,
Jap KaToJl MeTaJlJl XOpUY MeIIaBa.

Karton CuCl, AHox
o 1 “+7
Cu* + 2ClI
Cu?* + 28 =Cu’ 2H* + 20H 2ClI - 28 = CI; 1
2H* 2H' + 20H = 2H,0 20H

3. Maxaynaxou HaMakKXOH Te€300XOoM OCOKCHUTeH Ba MaxJyJIXOH
HaMaKXxoe, Ku OOKMMOHIIaXou Te300u OCOKCHIeH TOopaHJ XaHTOMH
3JICKTPOJIM3 KapAaH Jap aHoJ OOKMMOHJIAaXOH T€300 OKCHJ MEIIaBaH]
(monu F uctucuo). ba 1y Mmuconm 6010#f HUTOX KyHE].

4. XaHTOMH DJICKTPOJIM3U HAMAKXOW TE€300W OKCUTEHI Ba MaxXJIyJlIH
AHWOHXOU Te300Xom OKcWreHm pgap anon wmouxowm OH™ okcun myna,
okcuren xopuy Memanajn: 4OH — 48 = 2HZO + Oz'

Onekrponusu Maxaynu CuSO,:

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

Jlap xaToj Cu2+ + 2e = Cu°, Jap amox 20H - 2& = H,O + O°
Hap maxnyn 2H" + SO4 , STbHE H SO, 6ok# MeMOHaI.

5. Hdap wapaéHu 3H€KTpOJ‘IH3 E)J'ICKTpO,ZIXOI/I XaJHalllaBaHa, STbHE
IUIaCTUHKaW MaBoau WHEpTH € rpadutpo 6a cudaru anox uctudona
mebapana. Xanromu uctudomaum Cu, Ni, Ag, Fe 6a cudaru anoau
xajmaBaHIa Jap BaKTH DJICSKTPOJIHU3 XyAU XaMHUH MaBOJ XaM OKCH
MemaBaa. bezapapkyHuu raszxou HoMOypaa € yapaéHXOu AUrapu
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camapabaxiie, KM X0JI0O Jap caHoaT uctudoma mebapanma, 6apou xan
KapJaHHu MyaMMOXOU JKOJIOTA 0a MO MMKOHHST MEIUXA/I.

Xono nap padTtu yapa€Hu SIEKTPOIU3 NMalBaCTaruXOHW HIIOBarue
XOCHJI MeIIaBaH[, KU gap 600aTtu uctudoaan camapaHOKH OH OJIMMOH
nap nabopaTopusxou UM KOp MeOapaH]I.

MasnymoT gap Oopaum MaxcyjnoTe, KM XaHTOMHU DJIEKTPOJH3HU
MaxJIyJld HaMaKWH Maijo memaBaj, nap yaasanu 11 oBapaa mrynaacrt.

bapou mMyaiisH kapaaHu Maccaum MOJJAaXOHW Jap dBIEKTPOJIXO
XaHTOMHU 4Yapa€HU DJIEKTPOJHU3 a3 KoHyHxou Papaneit mctudomaa
Mebapem. £t
m = ,

F

Jap MH 40: M — Maccau MOAJau Jap AAEKTPOIHU3 XOCUIIIIYaA;

E — skBUBajeHTH MOAJaM Jap AICKTPOITU3 XOCHIIIIY/IA;

I — xyBBam Oapk (3JEKTp); t — BaKTH I'y3apuIlny 4yapaéHu Oapk;

F — amanu (mommuun) Dapaneit: uH agajg MyBOPUKH BOXHJIU BAKT
00 TapTubu 3epuH udonaa xkapaa memanan; map conus — F = 96500;
nap nakuka — F = 1608,33; nap coatr — F = 26,8.

Yaosanu 11.

MaxcyioTu 3J1€KTpOJIn3

No DNEKTPOIUTXO
Hap aHon

Jap xaron

Hamaxkxoe, ki a3 Te300X0u
1. | okcureHim 00 METaIIXOU H, 0,
$haboa XOCHI IIyJaaHi.

Hamakxoe, k1 a3 Te300X0u

oormran).

_ H,S
2. |Oeokcureni 60 MeTaNIXOU H 2
2 raJlIoreH
($habos XOCHI IIydaaH I
Hamakxoe, ku a3 Te300X0u Merann Ba H, (Arap
3. |OcokcureHim 60 MeTamIXOU Fui3aTu monu H* O,
kaM(baboa XOCHJ ITyJaaHI. KaJIOH OoImam).
Hamakxoe, k1 a3 Te300Xx0u MeTani, gap 6ab3e
4. |O6eokcurenin 60 MeTaNITXOH xonar H, (runzatu H,S,
kaM(daboa XOCHJ IIyJaaHI. nonu H' Oucép rajiloreH
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Yucypxou JAMM: siaexTponau3, KaTol, aHOJ, KaTHUOH, aHWUOH,
KOHYHXOH 3JIEKTPOJIU3.

t)

1.

CagpoJ Ba cynmopuuixo

DJeKTPOJIU3 YUCT?

Xanromu snektposu3u HuTpatu Muc(ll) Ba xmopuam Hatpuii gap
KaToOJl Ba aHOJ 4il ryHa yapaéHxo merys3apanja. Gaxmonaa nuxen.
XaHroMH 3JIEKTPOJIHU3U MaxJiyjie, KU JAap TapkKuOu XyJ MOHXOU PYyX,
OXaH, cypOpo mopan, MeTaanxo 00 Kkagom TapTuO qyI0 MemraBaH?
AXaMHATH amMauM JIEKTPOJIU3 a3 uil mbopar act?

MucoJs, MalIK Ba MacbhajJax0u HAMYHABI

P> Mucoaun 1. XaHroMH 3JIEKTPOJIM3U T'yJA0XTau MaxXJIyldu HOIHIH

HaTpUM Jap 3JEKTpOoA Ui 4apa€H coaup merapaajn?

P Xan: 1) Jap rygoxrtad HOIUAW HAaTpUi 4apaéHu 3€pPUH COAUD

merapaaj: Nal = Na™+ [

2) YapaéHe, k1 Jap KaToA COIHP MELIaBal.

DOnekTpu Katoa MaH(# KyTOHOK miyga, 6a MOHU METaJIXOW 3apsiji-
HOKHMAIIOH MycOaT 3JIeKTpoH mMenuxaja. Na® 0a xkaTtoa Kamwujaa mMe-
maBaj Ba 2JIEKTPOH KaOys Kapnaa, bapkapop MemniaBaj.

Karox (-) Na® + & — Na°

3) Yapaéue, Kku Jap aHOA COAUP MEIIaBaJ:

DIIEKTPOHU aHOA MycOaT KyTOHOK Imiyna, 6a Xy MOHXOHU 3apsiTHOKHU
MaHbUpo Mekamag. AHMOHXOHW oA 0a aHOI PIEKTPOH J0Aa, OKCHI
MeIIaBa.

Anon(t) 2I' — 28 — 1,
4) Myonuiau MOJIEKYJIaBUU Yapa&HXOU AJIEKTPOIU3.
2Nal  PIeEMPOMNS, JNa + I,.

2yooxma

p Mucosn 2. XaHrOMH 3J€KTPOJIH3H Maxynu ooun cyndaru muc (II)

Jlap PJEKTPOJ Ui ryHa 4yapaéH coaup merapaan? OHpo mapx auxen?

P> Xan. Jlap maxnynu ob6um cynparu muc (II) monxou 3epusn

mapyynana: CuSO,= Cu® + SOi_‘
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2) YapaéHe, k1 1ap KaTtoja pyhd mMeauxa.

Karog () Cu* + 28 — CuY%

3) Yapaéne, ku nap aHOA Pyd MeauXan:

Anon (+) 2H,0 — 48 — 4H" + O,.

XyJioca OH, KM XaHrOMH 2J1eKTposiu3u Maxyiu CuSO,:
2CuSO, + 2H,0 xekmponus HCy + 2H,SO,+ O, 1.

P> Mucosn 3. XaHrOMHU 37I€KTPONN3N MaxJIyJdd HATPHH XypaHaa aap
BIIEKTPOIM MHEPTH, nap karox 11,2 1 ruaporene 4yao merapaan, Ku
Jap LI.M. Y€H IyJaacT. XayMH OKCUT€HEPO MyalisiH KyHel, KA Jap
aHOJl XOpUY MellaBas.

P> Xan: 1) DNEeKTPOIU3U MaXJIYJIM HATPUU XypaHJAApO JAap dJIESKTPOIHU
nHeptii MmeHaBuceMm: NaOH = Na" + OH".

Hap karon (-) 2H,O + 28 — H" + 20H .

Jlap anon (+) 40H — 48 — 2H,0 + O, 1.
[Tac, xaHroMu MaxJyJyd HaTPUHU XypaHIApo JIEKTPOJU3 KapaaH o0
QJICKTPOJIU3 MelIaBal.

2H, O clexmpomiy H +Q,;
2 2 2’
2) XayMu oKcureHepo €0eJ, KM XOpHuY Iy aacT.

Hap kartox 2 1 TUAPOreH 4yao0 LiaBaj, Aap aHoA | J1 OKCUTeH XOCHJI
MenaBai.

I1ac:

21 H, — 1 n O2 XOCHJI MemiaBa.,
11,2 1 H, - xn O2 XOCHJI MeHIaBajl.

x= 11.2m _ 5,6 1. Yaeoo: 5,6 n O,
2

P> Mucoau 4. Xauromn JJEKTPONMU3U MaxJysln Hamaku NaF koH-
CEHTpATCUsIM HaMaK Jap MaxJIysa 4il xen tariup meédan?

P> Xau. Dnekrponnsu Hamakun NaF:
NaF < Na'+ F,
Na* + F + H,0 = 2H, T+ O,T + NaF.
YapaéHpo UyHUH TacaBBYpP KapJaH JIO3UM:
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K (- H, NaF 2| Na* | +| F A() O,
4H,0¥2| 4H" |+ |4OH

d
2H,0 + 28 =2H,T + 2OH*-J 2H,0 + 48 = 02T + 4H".

XaHroMmu 37JeKTpoiau3u Maxayiu Hamaku NaF 00 snektponus myna,
H, va O, xopu4 memapan. Xynoca OH, Ku 00 3JEKTPOJIU3 MEIIABA.
Hap Hatuyau uH o0M MaxJiyd KaMm memaBaj, koHceHTpaTrcusu NaF
Oomrazn 3uén MemaBa.

P Macsbagau 5. A3 MaxJyau THAPOKCHUIN HAaTpuil vapaéHu Oapk 60
KyBBanm 6A pap maBomum 1,5 coar rysapoHja maBaj, Jap KaToj 4i
Kajap xa4qM (II.M.) a3y TUAPOreH XOpuY MemiaBas’?

P> Xau. 1) Yapaéuu 2J1eKTpOJIM3U MaxJIyJIu TUAPOKCUAN HATPHUU:

K () H, NaOH < | Na' [+ | OH" A O,

4H,0 = | 4H"|+ | 4OH"
2H,0 +28=H,T +20H" ‘J 2H,0 +28= 0,1 + 4H".
2) Myoaunan ymyMHuu 4apa&HU 3JIEKTPOIN3PO MEHABHUCEM Ba XaYMH
H, -n nap karon xocuamynapo Me€oem.

NaOH + 2H,O °Leipoltty oH + O,+ NaOH.

Hap maptu Macbaia J1o7a IryaaacT:
I=6A;t=15c;EH,) =121 F=268; V(H)=?2

BTt 11,2615

= 3,76 1.
F 26,8 Yaso6: 3,76 1 H,

P Mucosu 6. A3 omexTanm Maxiysixon Hamakxou 400 mi 0,2 Momsipuu
Cu(NO,), Ba 200 mn 0,3 monsapun AgNO, yapaéuu Gapk 00 KyBBau
S5A nmap naBomu 3860 coHus ry3apoHga myna. Maccaum Oaba a3
SJIEKTPOJNU3 Jlap MaxJIyJd HaMakul MOHJArupo MyaisiH KyHe.

P> Xau: 1) YapaHu 3/1eKTPOITH3H HAMAKXO:

Cu(NO,), < Cu* +2NO,,

AgNO, < Ag"+NO, .

H,O xam 6oman xam, 6a monxou H' Ba OH pap maxiyiyn Takcum
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6)

MemraBaja. Xyjoca oH, ku mouxou Cu*’, Ag’, NO; Ba Kam Oomrajg
xaM, nouxon H" Ba OH™ maBuyn acr.

Taptubu GapkapopiaBuu HOHXO Aap karom: Ag*; Cu?'; H'.

Jap anon 6oman MyBOopUKH TapTHOU 3epuH okcuia MmemaBana: OH7; N
O, ;

2) Hamyau sskyHUUM 4apa€HU 3JIEKTPOJIU3.

Hap naBbatu l-ym: 2AgNO, + H,O — 2Ag + 0,50,+ 2HNO,;

Hap nas6atu 2-tom: Cu(NO,), + H,O — Cu + 0,50, + 2HNO,.

Arap mukaopu Oapk pacajg, o0 gap HaBOaTu 3-1OM 3JIEKTPOJIU3
MelaBai.

3) MyaiisH KapjaHuW Maccan HaMakKxo Jap MaxJIyJl.
ComV 0,3-170-200

M(AgNO.) = _ 102~
a) MAENO,) 1000 1000 8
&) M(Cu(NO 0.2'188 400 _ 4 o4

m = = 15,04 r.
) MCuNO,),) 1000 g

4) ap 4apa€nu syexkTponus nap Hasdaru l-ym 6apoun AgNO, KyBBan
O0apk capd memaBan. bapou Gapkapop kapaanu uoHU Ag'-e, Ku a3
nuccorcuarcusau 10,2 r AgNO, xocui nryaact, 4a Kajaap KyBBau
Oapk capd mrymaact?

EIt I m-F
m = = —;
a3 uH dopmyna E(AgNO,) t
10,2-96500
= —— =15 A.
170-3860

5) Aap a3 S5A KysBau Oapk 1,5A Gapon AgNO, capd mryna Gomran,
5-1,5 = 3,5A kysBau 6apk 6apou Cu(NO,), capd mynaacr.
3,5A xyBBam Oapk map maBomu 3860 coHuUS a3 MaxJyld ry3apai, 4i
kanap Cu(NO,),?

E(Cu(NO,),) It 94-3,5-3860

M(Cu(NO.).) = — ~13,16 .
(CuMO,),) F 96500 g

Hap 13,16 r Cu(NO,), muc 6apkapop uryaaacr.

Hap maxayn 15,04 r Cu(NO,), 6ya. 13,16 r-u on 6a ruaposu3 aydop
IIy/1aacr.
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Xynoca on, ku: 15,04 — 13,16 = 1,88 r Cu(NO,), O0KA MOH/1aaCT.
Yaeo6: Hamaku npap maxuyn monaa Cu(NO,), Ba maccan on 0a
1,88 T 6apobap acr.

P> Mucouu 7. bapou nmap MaxJiiyn 3uéa KapJaHU KOHCCHTPATCHSH
Hamaku cyndaru Harpuii (Na,SO,) mymMo 4l KOPXOpPO HYPO
Mmekapaen? ba taknudxoum Xya 3b30X Auxen. ke a3z rtakmaudxown
Jojamynaa: arap XxaHromu siektposuizu 500 r maxaynu 10 %-u
Hamaku cyiadaru Hatrpuit map karox 11,2 m (m.M.) ra3u TUAPOTEH
XOopHu4 myjaa O0omajg, KOHCEHTPATCUAU MOJAJIAW XaJIlyaapo 0abn
a3 aJeKTpoau3 MyalsH KyHen. UH yapaén 60 xKyBBaum Oapku 8A
yaHJ coaT ry3aponaa mypaaact? Taknudxou xyapo gap Gopau 3uén
KapIaHu KoHceHparcusu Hamaku Na,SO, map maxayn 60 ycTomaToH
Ba XaMCHH(OHATOH MYXOKHMa KYyHE/I.

P> Xau: 1) Maccan namak gap 500 r nap maxayau 10 %-u uH HaMak.
m(Na,SO,) = 500 - 0,1 = 50 r; m(06) = 500 — 50 = 450 1;

2) arap nap 4apaénu 3jekTponan3 112 1 ra3u rugpores (I1.M.) Xopug
mynaa Oomran, 4 Kagap o0 (T) Tay3us mrymaact?

Na,SO, < 2Na’+ SO %,

H,0 € H" + OH" (a =107).

K (<) 2H,0 + 28 > H,T +20H,

A (¥ 2H,0-2t> O,T +4H"
Peakcusin SIKyHUU DJIEKTPOJIH3:
X 112 n
Na,SO, + 2H,0 = 2H, + O,T + Na,SO,,
36T 44,8 11
X 112 36-112

—_—= ; x=—=90r H.;
36 44,8 44,8 2

3) nap gapaén 90 r o0 Ttayszus wmyzaa, maccau Maxjyia 6a (500-90)
410 r 6apo0bap mynaact. Jap 410 r maxuynu Oaba a3 3JIEKTPOJIN3
50 r namaku Na,SO, xacr.

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

410
4) €dpranu BakTH Oapou FIEKTPoOSU3 capdiryaa:
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m-F 90-26,8
t= = = 33,5 coar.
El 9-8

Yaeoo: 12,195 % , 33,5 coar.

Macpbajia Ba MalIKX0 0apoM XaJIJId MYCTaKHJIOHA

&

XaHnromu kop Oypnanu rpadut 6a cudaTu aHOJ HAKIIAU DICKTPO-
nuszmasuu Maxayiaum Hamakxou Ca(NO,),, FeCl,, Na,S, ZnCl,,
NaCl, MnSO, -po udona KyHen.

Arap Hykpapo 0a cudaru anon rupudra, maxnynu AgNO,
3JIEKTPOJIN3 KyHAHJ, Yl TyHa yapa€H cogup Merapaaia. Arap rpa-
¢but anox Ooman-yi?

ba Bocuran AgNO, 6 A uepyu Gapkpo nap nasomu 30 nakumka
ry3apoHaH, Jap KaToJa 4il Kajap HyKpa, Aap aHOJ 4il T'yHa
Mojaja Ba 6a 4l MUKIOP YyAO MellaBaHa?

XaHromu snekTpoausu rygoxtan NaCl map aHon 4it ryHa Monaja
qyno Memanan? Arap MaxJyJju OHPO BJIEKTPOJIN3 KyHAHI-4it?
XaHTOMH 3JIEKTPOJU3u MaxJyynu HuTpatu HHUKen (II) 6o épum
SJEKTPOAM HMHEPTH Jap DJIEKTPOAXO Uil TyHa 4apaéH comup
memaBaa? OHPO 230X AUXE.

XaHTOMH DJIEKTPOJNU3H MaxJayinxou obum nmamakxoum AuCl,,
K,PO,, Pt(NO,), nap >1eKTpOAM MHEPTH 4i IryHa MOJIJAaxXo Jap
AIIEKTPOJ YyA0 MemaBaH?

XaHTOMH 3JIEKTPOJIU3U MaxXJyJId HUTPATU HYKpa Aap SJIEKTPOI-
Xou umHepTi 12 r okcureH map aHoj 4yyao memaBaj. Maccau
HYKpaepo, KM Jap KaToJ 4yA0 IIyJaacT, XucoO KyHe/I.

CaBos1xou TeCTil a3 pyu MaB3ybX0

1. Kagome a3 meramnaxou 3epuH 060 Te300m cyndarwm ruiasarmyna Oa

peaxkcusi JJOXHUJI HaMmelaBasu?

A) Ti; B) Mg; C) Zn; D) Fe.
2. Hap 13,5 r ap3u3 yaHa aToMm MaB4y]l acT?

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

C) 6,02:10% D) 3,01-10%.
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. Az maxnynu CuSO, 2,8 r Fe uii kanap Cu-po ¢umypaa mebapopan?
A) 3,2; B) 6,4; C) 3,02; D) 0,64.

4. KangoM »ineMeHT KOHQUTYypaTCHUSIU HIEKTPOHU KUMHUEBUU
1522522p%3s5%3p* mopan?
A) Cu; B) Al C) Fe; D) Mg.

. Kagmom maxnynm HamMakpo SJIEKTPOJIU3 KyHaHJ, JAap KaToJ MeTaJll
qyA0 HamelraBan?
A) CuSO,; B) AgNO,; C) NaCl; D) CuCl,.

6. 21 r runpuaum xkaacuih 60 o6 6a peakcus mgapomajna, 4l Kajgap ruji-

poreH (mI. M.) XOCHJ MellaBai?

A) 44.8; B) 11,3; C) 22.4; D) 66.,8.

7. MayMyu MeTaJUIX0epO HUIIOH THXEd, KU MHCPO a3 MaxJIyJid HaMak
¢bumypna mebapopan?

9,

A) Al, Zn, Fe; B) Ag, Pb, Zn;
C) Fe, Hg, Sn; D) Ag, Pb, Fe.
8. Kamom peakcusixou 3epuHpPO aMaJiil rapAOHHUJIaH MYMKHWH HECT?
A) Cu + HCI —; B) Mg + H,SO, —;
C) Fe + Cl,7; D) CuO + H, 7.
9. ®akaTt KaTOpyu METAJJIXOPO HUIIOH AUXEN?
A) B, Zn, Al; B) Be, B, C;
C) Zn, Mg, Si; D) Ca, Sr, Po.

10. Monnaepo HUILIOH AHMXeHd, KU 00 pyX 0a peakcus AapoMana, CUHKAT
XOCHUJI MEKYHaHJ:

A) H,S0,; B) H,0; C) NaOH; D) O,.

MeTaJdJIxXou HIIKOPi
§ 20. ) X P

Cababu bapobapu 3uéowasuu maccau amomu Memaii UKopi
Xocusmu Memaniuu OHX0 nyp3yp me2apoao oap wucm?

['ypyxuam acocuu rypyxu SIKyMHU CHCTEMaH NaBpPUPO DIEMEHTXOH
3epuH tamkuin meauxanna: autui (Li), marpuit (Na), xanuit (K),
pyomnauii (Rb), ce3nit (Cs) Ba ppancuii (Fr).

 Jlumuu (Li), nampuit (Na), kanaun (K), pyououir (Rb), cezuii
(Cs) ea ¢ppancuii (Fr) — memannxou umkopic meoouwiano.

* Magpxymu memanixou umKopia 6a xocuamu xXypoauwiasuu
2UOPOKCUOX0U UH MeMmAlIX0 0bacma acm.
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Coxtu atomid. /lap xkabGaTtum OepyHau SIIEKTPOHUU METAIXOH
UIIKOPA SKTOTH S-3JEKTPOH MaBuyna Oyna, 0a owyaum S-32J1€MEHTXO
JTOXWI MemaBaHa (yagasanu 12).

XocHATH METAJNJIX0U MIKOPH Yaosanu 12
Ore- Ano- Pakamu | Kondury-
MEHT MaTHu Maccau Tap- parcusau | Xapoparu | 3uui,
KH- aTOMHU THOM, DJIEKT- T'yJ03UII, Kr/m>
MUEBH HHUCOM 3apsaan poH# °C
SIAPO
Jutuii Li 6,939 3 [He]2s? 180,52 534
Hatpuii Na 22,989 11 [Ne]3s* 97,79 971
Kanuii K 39,102 19 [Ar]4s? 63,63 862
Py6unnmii Rb 85,47 37 [Kr]5st 39,03 1532
Cesnit Cs 132,905 55 [Xe]6st 28,36 1873
Opancuii Fr 223 87 [Rn]7s* 26,83 2480

Jlap peakcusixou KUMHUEBH METAJIXOU HIIKOPHA DIEKTPOHXOH
BaJICHTUHU XYJIPO OCOH MEJIMWXaHJ Ba 0a MOHXOHU 3apsiAHOKIIyaau +1
MyOaaan MemaBaHI. MeTallIXou UIIKOpA OapKapopKyHaHIaXou
nyp3yp Oyna, map maiBacTaruxosioH Japadad OKCUAIMABUHU +1-po
30XUP MEKYyHaH]I.

Bapo6apu 3uéamaBuu 3apsau sSOApOW aToOM ajgaigu KabaTxou
DJICKTPOHW Ba paJWyCcH aToM 3WEI MellaBajJi, KYBBaW KaIlHIIH
SJIEKTPOHXOU OepyHa Oa siApO Ba DHEPTrUSAH HOHHU3ATCHUSA KaMm
MeniaBaa, GpaboTHOKKMU MmeTana mead3osn. Opancuit gap tabuar
BOHAMEXypal, PJIEMEHTH PaJUOAKTHBUU CYHBUCT Ba a3 MH Py, Jap
OalfHU METaJIJIX0 Ce3ui MeTaslsiu haboJITapuH MeOOoIIal.

Axal\ll/lﬂ'l‘l/l OMO0JIOTUH METAJJIXO0H l/llllKOpﬁ Ba UCTEBMOJIN OHXO

Jap OaiiHM MeTaJUIXOW HMIIKOPH JUTHUU XOCHUSATH CTUMYJISITOPH,
TEPATOT€HN Ba aHTHUIEIPECCAHTUPO nopan. JIuTum map xydaupaxou
myirakxo 0,023-10* %, map Ttapkudbu xyH 0,004 mr/a maByyja acr.
Tamabotn sikpy3am autuin 0,1-2 Mr-po tamkun meauxan. [lo3am 3axpo-
nynkyHanaau oH 6a 92 — 200 mr 6apo0Oap act. Jlap opranu3mMu MHCOH
(70 xr) 6a xucodu muéna 6amukaopu 0,67 Mr-po TAIIKUI MEAUXA.

Muxknaopu Hatpuil nap xydadpau mymakxo 0,26—0,78 %, nap uiuku
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yctyxoH — 1,0 %, nap tapkubu xyH 1970 Mr/a-po Tamkuia MEKyHa.
Tana®oTu sikpy3au HaTpui 5 r-po TamKUI MEKyHaJ. 3aXpHOK HECT.
Hap opranmsmu nHcoH (70 kr) 6a xumcobu muéna 6a mukmopu 70 r-po
TALIKUJI MEKYHa/I.

Muknopu kajlui nap xydawpaxow Mymakxo 1,6 %, nap WIHUKH
ycryxoH 0,21 %; nap tapkubu xyH 1620 mr/a-po Tamkui MekyHasn. Ta-
nmabortu skpy3am kanuii 1,4-3,4 r meboman. Jlozaum 3axpHokuamn — 6 T.
Hap opranu3mu uHCOH (70 kT) 6a XHcoOu MuéHa 6a mukaopu 250 r-po
TALIKWJI MEJINXA/I.

Harpwuit Ba xanuii map GaboausTH MHCOH POJIU MYXHMPO MeOO3aH/I.
Kanuii Ba Hatpuil nap Xy4danpad OpPraHuM3MXOHU 3UMHJA YyH HACOCH
mupan xydaiipa (MaxJyJxou HamMakpo a3 pemra 6a O0apr MexamoHas,
CypBhaTHOKHU (POTOCUHTE3pO TabMHUH MEKyHajJ) Ba aap (pabomusTu
OMOKMMUEBUM XAaETHU MHCOH 4Yapa€HU MYXUM (MybTaauIrapJIoHUHU
(¢uopu XyH, CTUMYISACUSH KOPU MYIIAKXOU JTHUJI)-PO UYPO MEKYyHa.
Xnmopuau Hatpuiti NaCl, xamM4yH HaMaku olIid 0apoW OpPraHU3MXOU
3WHIa Moaaau 3apyp# act. OH map coxau THO (Maxjaynu (HU3HOIOTH),
caHoaTH XypOKBOpA Ba caHoaTH KuMuE Baceb uctudonma Oypaa
memapan. Hamakm rmaybep Na,SO,-10H,O nmap tub® (mopyxou
HMCXO0J0Bap) Ba caHoatu kuMué uctudonaa Oypaa memanan. Cenurpau
yuiad NaNO, 6a MUKI0pH 3UEN Jap XO4Yaruu KUUUIOK 00 cudaru Hypi
uctudonaa Oypna memanan. Coman 6€06 Na,CO, Ba cogam KpucTamii
NaZCO3-lOHZO Jlap UCTEXCOJM IIuIa, coOOyH, maiBacTaxoW HATpHUM,
Oapou MylouM KapaaHu o0 gap Aerxow OyFil, UCTEXCOJU paHTyOop,
KoFfa3, nubocmyil, MHYUYyHUH nap xaéTu xappys3a uctudona Oypna
MeliaBai.

Kanuit 6apon pacTaHnxo axaMusATH KajdoH aopan. Hopacoun kamwmit
0a xKaMIIaBUHM XOCHJI, OaaimaBuu cudaTu MaxCyJOTH XOYaruu jexa
Mmeopan. UynuH maiiBactaxow kanuii 6a monanau KCl, HuTparn kammi
KNO,, cyndparn kamuii K,SO,, kapbonaru xanmuit K,CO, (nap Tapkuoun
XOKHMCTapu pacTaHUXO MaB4YyZ acT) 6a cudartu HypuM MUHepaJil
nctudoma Oypaa MenraBaH/I.

Py6unuii xocusitu ctumynsaTopii nopaa. Bait nap 6odraxou myurak
20—70-10"* %, nap unuku yctyxod 0,1-5-10~* %, map tapkubu xyH 2,5
MI/J-po Tamkuid menuxain. TamaboTu xappysaum pyobuauit 1,5-6 Mr-po
Tamkuia Meauxan. OH Kajap 3axpHOK HecT. Jlap opraHu3Mu MHCOH
(70 k1) 6a xcoOm MmuéHa 6a Mukmopu 680 MT-po TAMIKHUI MEAUXA]I.
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Mukaopu ce3uit map 6odraxou mymakxo 0,07-1,6-10* %, nap
UIuKu yctyxon — 1,3-5,2:10° %, nap tapkubu xyH — 0,0038 mr/mi-
po Tamkua mMeamxaja. Xap py3 6o xypok 0,004-0,03 mr cesmiipo
HCTEHbMOJ KapJaH 3apyp acT. 3aXpPHOK HECT.

Yucypxou JMM: nutuii, HaTpuil, Kanuh, pyouauii, ce3ui,
(bpaHCHﬁ, METAJIJIXOU UIIKOPH, COXTHU aTOMH, aXxaMUATHU OMONOTH.

CaBoJ1 Ba cynopuIixo

f?

—

Kagom snemeHTXx0 62 METaIIXOU MITKOPHA JOXWJI MEIIaBaH?

2.| Yapo cesuiipo gap Oaiinu metamnu Gunusn dabon Ba Gapkapop-
KyHaHJ1au nyp3yp MeHoMaHxg?

3.| MaBuyausaTH KaJluid gap OpraHU3MU MHCOH Ba aXaMHUSATH OMOIOTHUH
OHpO mapx Auxena. Jlap KkaJgoM MaxcyJOTXOU XypaKBOPHA KaJIuu
MaBYy]l acT?

4.| MaBuyausaTu HaTpUU Jap OPraHW3MHU WHCOH Ba axaMHUSITH OHUOJIO-
TUH OHPO IapX JUXE.

§ 21 ) XocHAAITXOM HATPUI Ba KaJIUM.

ITaliBacTaruxom MyXMMTApHHH OHXO

Lllymo kaoom natieacmazuxou Hampui 6a KAIupo meooneo?

Na (+11)2; 8; 1 1522522p®3st
T,°C T °C p, r/cm? E, B Kam¢ mynaact
97,79 883 0,971 -2,71 I desu, 1807

NaCl,Na,SO, 10H,0, Na,AlF,,
KCINaCl, Na,B,0,10H,0,

27477

NaNO,, Na,0-AL,0,6SiO,,

NaH,
DIEKTPOJIU3 NaNH,+H,,
NacCl :> Na :> Na,0,,
NaOH,
Na,O,
NaHal,
Na,S.
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lI/ICTe’I)MOJ'I ] Hap coxau mub

Jlap ucmexconu wypuxou munepaui
Hap peakmopu amom 6a cugpamu
XYHYKKYHAHOA

IMaxnmaBi pap taduar. Harpuii Ba xanui gap tabuat Baceb
MmaxH IyJaaH, JJISKUH OHXO ¢dakaT JAap HaAaMyJAu IManBacTaxOsIIOH
BOMEXypaH/, Jap TapKuOW YHUHCXOM KyXil Ba MUHEPAIXO MaBUyIaH/I.
Xnopuau HaTpu (HamMaku OIl) Aap TapkuOu oO6Xom Kyixo, 0axpxo Ba
YKBEHYCX0 MaBYyJ acT, Aap O0ab3e MaBpHUIXO Jap HAMyAU CaHTHaMak
nap 3epu 3aMUH BoMexypaj, kadatu radcuamt 100 M.

Hamakwu rmay6ep Na,SO,-10H,O Ba cenurpan Unnn NaNO, — xam
naiiBacTaxou TabMUM BacebNaxHIITyJau HATpUH MeOOIIaHI.

Kanuit map tapkubum 4yHMH MHUHEpaiaxo, 0a MOHAHAH CHUJIBU-
Hut KCI-NaCl, cenmurpan xuua KNO, kapHanauT, KapHaJJIuUT
KCI-MgClL,-6H,0, na4yHuH nap tabuar MaB4y] acr.

K (+19) 2; 8; 8; 1 1522522p®3523p°4st

T,°C T4,°C p, r/’cm® E,B Kamd kapmaact
63,63 774 0,862 -2,71 I desu, 1807
Cunseuaut KCI'NaCl,
kapnamut KCIMgCl, 6H,0,
kaunut KCIMgSO, 3H,0,
umaru caxpon K,0-Al,0,6Si0,,.
KCl,
KH,
BJIEKTPOJIN3 KO,+K,0,,

Kcl => | Kij=> |

- K.,O,

| HcTebMot: | L8kl

Hap coxau mub
Hap xocunkynuu 6opymu cuéx
Hap ucmexconu nypuxou mMunepani
Hap ucmexconu eyeupo
Jap xocunkynuu muman
Hap peakmopu amom 6a cugpamu
XYHYKKYHAHOA
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(o Jlap Y3béexucmon namaxkxou xanuii a3 konxou TyGoxamu
eunoamu Kawkaoapé ea Xyyauxonu eunoamu Cypxounoapé
2upughma meuragao.

e Cancnamaxk (xaopuou Hampuii) a3 KOHXxou XyYyaukoH,
Tyooxkam, bopcakeamac, boibuuakon, OkKanva cupugpma
Meuaesao.

* A3 cancnamaxu konu bopcakenmacu KapakannoKucmon
oap K.Y. “3aeoou Kynzupom cooa“ nHamyoxou 2yHOZyHU
co00a ucmexcon Kapoa meuiasao.

* Jlap noxusau /lexKonoooou eunoamu Kawkaoapé oap acocu
“Konunypuxou xaauiioopu Tenaxkypzon” “3aeoou nypuxou

\_ munepanuu JlexKono0600” oapno zapouoaacm. )

Hcrexcou. Jlap canoar kaauii Ba HaTpuil 60 POXU DIIECKTPOIU3
a3 I'yJ0XTaXOHW HaMaKxO HCTEXCOJI MellaBaHJ. MacanaH, r'yJoXTau
XJIOpUJIM HATPUM 0a MOHXOM JaxXJIAOP IMCCOTCUATCHUS MEIIaBal:

NaCl = Na" + CI.

XaHromu ry3apoHuiaHd KyBBaTHU JOUMI T'yJOXTau MOHXOU HATPUUN
0a tapadwu KaToI Kamuaa myaa, dJIeKTPOH Kadyn MeKyHal, 6a HaMyau
030]1 4yJ0 MellaBaj; UOHXOHU xJiop Oa Tapadu aHOjJ Kamujaa myna,
3JIEKTPOH MEAUXaly Jap HaMyJH ra3u 0307 XOpHUY MellaBal.

Na'+&—> Na®, 2Cl -2z~ ClJ, ClI +ClI = Cl,.

Xocusarxou ¢pusuki. Kanuii Ba HaTpui — METaJUIXOU MYJIOUMHU
HyKparuH mebomana. Harpuit Ba kanuii 6a MOHaHIM METAJIXOU THUIIU-
Kl XOCUSITH OaJIJaHIW 3JICKTP Ba rapMUTy3apOH#, YUJIOU METaJlIid, XO-
CUATH IUIACTUKH nopana. MoOHXOM HaTpui Ba KAJIHWW PaHTU LIYBJIAPO
TaFiup MeIWXaHJ: HaTpuil 3apna Ba kanuil OyHadm merapaan. UyHuH
XOCHSIT XaHTOMH MYalsTHKYHHU MMalBacTaxou OHXO MCTH(dOIa MemaBa.

XocusaTxou KuMuéBi. Hatpuii Ba kanuil MUCIH IUTap METAJIXOU
UIIKOp# OapKapopkyHaHIaxou nyp3ypana. Ouxo 00 Tamomu raipu-
METaJIIX0 0a peakcusi MeTaposiHI. XaHTOMHU OKCHU/IIABHM JIOMMO Japa-
Yau OKCUJIIAaBUU +1-pOo HAMOEH MEKYHaJ.

XaHTOMHU CYXTaHW HATPUH Ba Kajauh OO0 UIITHPOKU OKCUTEH Ie-
pokcuaxopo xocun mexyHana: Na,O, sa KO, (¢ ku K,0,) 6a cuda-
TH MaxCyJIOTHU HUJIOBAri OKCHUIXO XOCHUJI MEHAMOSHJ: NazO, KZO (ox-
CHUJIXOU TO3a XAaHTOMHU TapPMKYHHHU TMEPOKCHUAXO 00 METaJIIX0 XOCHII

MeEIlIaBaH]I).
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2Na + O, Na,O,, Na—O—-0O—Na,

4Na + O, = 2Na,0, Na—O—Na.

A3 MeTanaxou HMIIKOPHA TaHXO JUTUU OO0 okcureH 0a peakcus
napomaja, OKCUJ XOCcuJl MeHamosa: 411 + 0, = 2Li20.

bapoun rupudranu Na,0O Ba K,O-u cod 6a nepokcuan ouxo 60
METaJJl TAbCUP paCOHAa MEIIaBa: NazO2 + 2Na = 2Na20.

Jap xaBo HaTpuwii Ba KayJui 00 KabaTH OKCH] MyIIOHa MeNaBaj.
A3 xamMmuH cababd OHXO0 Jap KE€POCUH HUTOX JOIITAa MEIIaBaHI.
Hatpwuit Ba xanuii 60 ramorenxo GTopuaxo, XIOPUIAX0, OPOMHUIXO,
WOIMIX0 Ba OO THIAPOTEeH OomIaj THAPUIXOPO XOCUI MEKYHAH]I:
2Na + CI, = 2NaCl (xnopuau HaTpui),
2K + Cl, = 2KCI (xnopuau kanui),
2K + H, = 2KH (rugpunn kanui).
Hatpwuit Ba xanuit 60 Tabcupu cyndyp cyabuaxon TapKHUOHA XOCHI
MEKYHAa: 2Na + S = Na,S (cyndpuan narpui),
2K +8S = K,S (cynbunun xanui).
[TaliBacTaruxou HaTpuil Ba Kajaud 00 FAWPUMETAIXO MMalBaCTaXOH
caxTH OaHIM MOHUAHII.
Hatpuii Ba xanuit 60 00 MHUIAATHOK 0a peakcus JOXHI MEIIaBajl
— peakcuss 60 cyxtaH € KU Tapkum merysapana. Jlap HaTtuua
TUAPOKCHUAXON HATPUU € KAaJIMK Ba ra3u THAPOTEH XOCHUJI MEIaBal:

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

Harpuit Ba xanuii 60 Te300X0 MIUAJATHOK Oa peakCHsS JTOXHIJI
MemaBaHa. XaHromu tabcupu oHxo 6o HCI, HBr, HI, H,S, H,SO,
(cepo0) ra3u TUAPOTEeH XOpHUY ITy/1a, HAMaK XOCHJ MeIllaBal;

2K + 2HCl = 2KCl1 + H, T.

I'mapoxcunxoum mertamnxo mmkopin — NaOH, KOH, LiOH,
RbOH, CsOH. Ouxo gap 006 xy6 xan memaBaHa. TaMOMHU peakCUsIXOH
06a acocxo xocpo menuxanna (ba MaB3yu «Acocxo»-u KUTOOW JAapcuu
cundu 7 Hurapen). Oaxo 6a nmakmyc panru kabyna, 6a ¢penondranenx
paHTH ryja00i MeIuXaH/I.

I'mapoxceuau Harpuii — NaOH. [lap aman ruapokcuam HaTpUUPO
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colau KayCTUKi (xypaHaa) MeHomaH. [lap mapoutu nabopaTopit oOpo
0a MeTaJsIM HAaTpUM, OKCUAU HaTpuil € nmepokcua tabcup kapaa, NaOH-

po xocun mexyHana: Na,O + H,O = 2NaOH.

Xanromu ucrexcoim NaOH ngap caHoaTt MaxJjlyJaXxou HaMaku OLIPO
AJIEKTPOJIN3 MEKYHAaH/I.

2NaCl + 2H, O =<=ee, 9NaOH + CL, + H,T.
Jlap MaxJjyJa Jaap aHOX Jap KaTox
MeTamim Kaaui Ba OKCUAW KaJIMK Jap HIapouTH Jaboparopit gap
CaHOaT MaxXJIyJIXOU XJOPUIAU KAJTUHUPO IICKTPOJIU3 HaMyIa, TUAPOKCUIHN
KaJIMi UCTEXCOJI Kapjia MEeIlaBas.
A3 4yuxaTtu amMalid TUAPOKCHUIAM KaJIMi Ba HATPUU axaMUSITH KaJlOH
JIOpaH/I, Tap COXaXOW T'YHOTYHHU caHoaT UCTHU(oaa MeTrapIaH/I.

Hap canoaru 6odannari

Jlap ucTexcoiau HaXxXOu CyHbH

Jlap ucrexconu Koras

NaOH

Jap To3akyHUH MaxCyJaoTu He)TH

Jap ucrexconu coOyH

Jlap cuHTEe3n OpraHuKni

Jlap ucTexcoyiu malBacTaxou AUTapy HaTpHUU

IMappokcun KaJlmii XaHTOMHU HMCTEXCOJM HaMaKXOW T'YHOTYHHW KH-
MUEBI, UCTEXCOJIU COOYHH MOE€BH, aKKyMYJSITOPU HIIKOPHA HUCTUdOAA
Oypaa MeriaBa.

[lepokcuan HaTpuUil (NaZOZ) MOJJAECT, KU J1ap HaTUYau CY30HIaHU
METaJlJIn HaTPUH XOCHJI IymaacT. Xocusitu Qypydapum aHTUAPUIN
kapOboHaTpo nopaj. XOCHUSATH Ma3Kyppo Jap KUIITHUXOHU 3epuodit dapou
TO3a KapJlaHW aHTHAPUIN KapOoHaThu XaBo McTudoma medbapan.

2Na,0, + 2CO, = 2Na,CO, + O, 1.

Ilepokcuau HaTpUKWPO Aap UCTEXCOJIU MEPOKCUAU THAPOTECH Xam
uctudomna mebapana. Ilepokcuau Harpuiipo 6a Te300u cyndaru XyHYK
TabCUP MEKYHOHAH/I.

Na,O, + H,SO, = Na,SO, + H,0,,.
Myonunan peakCHsXOU 3apypupo HaBUCEI, KU TaFrHUPOTXOU 3e-

pUHpPO aMaJiii rapAoHaa Ba GUKpHU XyIapo aap O6opau BobOacTaruu re-
HETUKUM OallHU maiiBacTaxou HaTpuul Oa€H KyHe.
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NaCl - NaOH — NaHCO,

\ ‘ [ \ ‘ N Na,SO, — NaNO,
Na — Na,O, — Na,CO, /

Yucypxou JMM: Hamaku oI, HAMAaKCaHT, CUJIBUHUT, HAMaKH
riaay0ep, KapHaJluT, 2JIEKTPOJIU3M HAMaKU OIl, TEPEOKCUIX0, HATPHUHU
XypaH/Ja Ba KaJuu XypaHnaa.

5 CapoJ1 Ba cynopmiixo

1. | Xocusarxou ¢u3UKA Ba KUMHUEBHUHM HATPUH Ba KaJUUpo HOMOap
KyHes.

2.| XaHromu tabcupu 46r HaTpuil O0a 00 uit Kagap Xa4yMu T'HAPOTeH
xocus memasa (mr.m)?

3. Ui kanmap meTtannum kanui O6apou rupudrtanum 700 T maxiaynm
nmkopu KOH- 8% no3um memraBan?

4.1 O€ HaTpuil Ba KaluWpo a3 PJIEKTPOJIU3U MaXJyldud HaMaKXOH
HATpUH Ba KaJIMM XOCHUJ KapJaH MYMKHH acT?

5.| ®opmynaxou MyXHMMTapuHHU HaMaKXOHM KaJUH Ba HATPUUPO
HaBHCEl Ba HOMAIIOHPO I'yen.

6.| bo xagom mMakcaa maiBacTarmxou KajdWi Ba HaTpud uctudoma
MemaBaH?

7. | Maccau Te300xou cyndaru 20% Ba rHAPOKCUIHN Kanuiipo €0em, Ku
6apou rupudranu 34,8% Kr cyndatu Kajlui 3apyp acrt.

8.| Myoauiau peakcusxoepo HaBucen, kKu xanromu xocusin NaOH
Hamaku omid Ba Na, Na,O-po ucrupona mebapann.

9. | Myonunau peakcusixon OaviHnxamaurapun NaOH Ba:

CoO,, P,0O,, H,PO,, CuCl,-po naBucen.

HcTexcosn coga
§22. ) X A

Lymo dap bopau «codau 6eob», «cooau KpUCmMAaiiily, «CoO0au UCMebMONIUY,
«cooau Kaycmukiy yuxopo meooned? Ouxo az axoueap 60 ui apk
MEKYHAHO?

Coma Na,CO, — sKe a3 maiBacTaruxou MyXUMH Harpuii Oyna,
map XO4arww XajK axaMUusATH KaJOHW amani nopan. Jap Oucép

COXaxoHu Xo4dYaruu XalJliK coJapoO 4YYH alllbEU XOM I/ICTI/ICI)OI[a Me6apaHz[,
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MaxcycaH, muxTa (maiBacTaruu HUCOATH aHUKU A€W XOM) KHUCMHU
acocuu TapkubOum mcrexcoysu mwuma meboman. Coma map MCTEXCONU
KOFa3 (a3 ceuroiio3a), caHoaTu OodaHgari, KCTEXCOJIM COOYH 00 poxu
Oe3apapKyHOHUHU Te300XOHW paBFaHWH, 0apOW OCOHTApJOHUHU KOPKapIU
He(dT, BOCUTAXOMW MIYCTYIIye, KU XaHTOMHU KOpKapau HeT a3 Te300Xxou
Ha(TEeHN XOCWJIIIaBaH/Ia, XaHTOMHU CHUHTE3U HAMaKXOW JAUTapu HATpUI
uctudoaa Oypaa MemaBa.

Cona pmap Tabuat kaM BoMeXypajl, 3aXxupaxou y TanaboTu
caHOaTpO KOHEBb HaMmerapioHaja. A3 UH py, YCyJIM CHUHTE3U coja a3
améy XOMH ap30H aXaMUSITH KaJOHPO JT0paj.

Hakmam TexHOIOruu coxaum Ma3Kyppo OOpu aBBal NyXTypH
dbapouncasin Jlebman map acpm XVIII memumxoa kapmaacT, Ku OH
«ycynu cyndariny € ku ycynu Jle6nan Hom rupudraact. Hamaku omit
00 Te300u cyndar O0a peakcusi gapomana, 6a cymndaTru HaTpuil TadbAUI
me&0an. Cyndaru HaTpuiipo 60 aHTUINT TapMm Kapaa, cyladuaum HaTpui
xocun mekyHana. Cyndunu HaTpuiipo 00 OXaKCaHTH XOKa rapm kKapja,
co/la XOCHJI MEKyHaHI:

NacCl — NazSO4 - NaZS - NaZCO3:

1) 2NaCl + H,SO, = Na,SO, + 2HCI 1,
2) Na,SO, + 2C = Na,S + 2CO, 1,
3) Na,S + CaCO, = Na,CO, + CaS {.

bapou yynokyHuu comae, KU XaHTOMH TFapMKyHUHU OXaKcaHT Oa
By4yJl OMajJaacT, Maccam CaxTpo Jaap ocuéd pesa kapaa, gap o6 xan
MEKyHaH]/I.

CaS mgap o6 Oanm xan memaBaj, MaxJIyad 4yao Imyaa, 6a OyrF my-
Oaanan Merapaan, nap HaTuya OynypiuaBuu coja 6a MUEH Meosia. A3-
0acku ycyJum Ma3Kyp TapoH acT, OHPO 00 HaKIIaWm JUrapu Kamxapy
(«ycynu aMMHaKii») uBa3 HamygaaHs.

«Ycymu ammuakiny-po E.I.ConB»s memrHuxo1 KapaaacT, MyBOGHKHU
OH MaxJyJH FUJI3aTH HaMakud omupo 00 aMMHUaK cep Kapaa, 3epu
Tabcupu (GUIIOp aHTHAPUAN KapOoHaT OGapoBapa MemaBaa. Maxiyinpo
XyHYK Kapja, TaXIIMHU THAPOKapOOHATH HATPUKUPO XOCHUIJ MEKyHAHIY
BalpoO 4yn0 MEHaMOSIHJI. XaHTOMHU TapM KapJaH! TaXIIWHU qyAolIyaa
cola XOCHUJI MelIaBas.

1) 2NH,Cl + Ca(OH), = 2NH, + CaCl, + 2H,0,
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2) NH, + CO,+ H,0 » NH,HCO,,
3) NH,HCO, + NaCl = NaHCO, + NH,Cl,
4) 2NaHCO, = Na,CO, + CO, + H,0.

Conaum Hamynu Na2C03-10H20 HaMakK{d KpHCTaJuloruaparii oyna,
XaM4YyH BOCHUTaM MIysHAara uctudojga MeliaBaja. XaHTOMHU rapM
KapJIaHW COJau KaJICHUPOHW JAap xapopaTu OanaHa — Na,CO, (comau
oxan#) xocun memasaa. NaHCO, comau Xypokin HOMHUAA IIyaa, Jaap
py3rop 60 MakcaJaXxou I'yHOTYH ucTu(]oaa Oypaa memaBa.

Yucypxou JIMM: comam 600, coman KpHUCTAJIIA, COAau HUCTCh-
Mo, ycynu JlebnaH, ycynu aMMHaKii.

MucoJ1, MallIK Ba MaChaJIax0M HAMYHaBM

Pp Mucoau 1. bBa 100 r o6u crakoHu Kumuésin 3,45 r MeTaailu
HaTpUH ry3omTa myja. Maccau rUApOKCUIN HATPUNU XOCHUJIIIIYAAapO
Ba XMCCaW Maccau THAPOKCHUIHM HATPUUPO dap MaxJyad XuUcoO

KyHes.

P> Xau: 1) Myoquaan peakCHsu 4apaéHu KUMHUEBHH pyiinona:
3,45 b y
2Na + 2H,0 = 2NaOH + H, T.
46 80 2

Hap peakcusim kumuéBin (x) r NaOH xocunm memaBan Ba (y) rasu
TUJIPOTEH XOPHUY MEIIaBal.

a) maccam NaOH-u xocummrygan m = ?

3,45 X 3,45-80

—— _’ — — — r;
46 80 46

0) maccan H, —u xopu4iyaa m = ?

3,45 h% 3,452

—_ = y=——=0,1I51
46 2 46

2) a) Maccau MaxJIyJM XOCHJIIIyga m = ?

100 + 3,45 - 0,15 =103,3 1;

0) maxaynu xocunmyaa 103,3 r. Jlap maxiayn NaOH 6 r.
Xwnccanm maccam NaOH?
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6
®= —— =0,058.
1033

Yaso6: 6 T NaOH xocun mymaact, xuccan maccau NaOH map maxmyn
0,058.

P> Mucoan 2. Xanromu map o0 Xaj KapaaHu | T THAPUIA METaJIH

HoMabiayMm MeHn 0,56 n (m.M.) ra3u TUAPOTeH XOpHUY IIYJA.
MeTannu HOMabIyMpPO MyaWsiH KyHE]I.

P> Xan. Xanromu gap o0 XaJl IIyJaHW THAPHAM METAJ acoc (MIIKOP)

1.

Ba ra3W THAPOTEH XOCHJ MemiaBaa. A3 UH MabJIyMOTX0 HCcTH]OIA
Oypaa, MyoauJiau peakCusiui KUMUEBUHM YapaEHPO MEHABHUCEM:

1 0,56
MeH_+ nH,O = Me(OH)_+ nH,,
A+n 224 n

Edrann maccan atomun MeTaiuim HOMabliym: A — ?
1 0,56

A+n 22.4n - A3 Mmyonuna ucrudona Oypaa, A-po medbem.

0,56 (A+n)=224n -1, 0,56A + 0,56n = 22,4 n,
0,56A =224 n— 0,56 n, 0,56A = 21,84 n.
Arap MeTtann skBajieHTa 6oman: n = 1 memanan.

Hap nn xon 0,56A = 21,84 memaBa.

21,84
A= = 39;
0,56
WNH 6a MeTannu MIIKOPUU sKBajJeHTa Oa Kaauil MyBO(QUK MeEOs.
Xynoca oH, Ku O6apou peakcuss ruiapuau kaauid — KH rupudra

mynaacT. Arap metaim 1y € KU ce BajeHTa meOyna, uH 6a Tanabu
mapTu Machaia 4aBoO Hamenon. MHpo caHduma OuHeH.
Yaeo6: KH — runpuim kanuu.

CaBoJ1 Ba cynmopmiixo

Coxaxoepo HOMOap KyHel, KA Jap OHXO cojia uctudoga Memana.
O¢€ pap xoHaaToOH a3 cojau XxypokBopit uctudona mebdbapen? bo
KaJIoM Makcan?
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A3 uin cabab ycynu ammuakit (ConBd) HucOatu ycynu cyndari
(JIebnan) ap3onTap act? @uKpu XyApo ryen.

[IIymo Gapou HCTEXCOJHM COAa Uil TyHa YCyJpO MEIIHHXOJ Kapla
MeTaBoHe?

Maccan Momnaxoepo, Ku 0apow MCTEXCOJW 15 Kr comaum KaJiChii-
poHugamyaa 60 ycyau aMMuak capd Memasaj, Xucod KyHes.
bapou xocun xkapmanu 15 kr comam yomamyin 60 ycynu cyndartia 9i
Kajap MaxJyiaud te3o0u cyndaru 96 dousa (p =1,84 r/ma) mo3um
merapaan’?

bapou amanii rapgoOHIAaHU TAFUUPOTXOU MOEHW MYOJHIIAU
3apypUU PEaKCUsIPO HABUCEM:

| O, l
a)Li - X — LiOH — LiCl;
| t

6) Na —Na,0,—Na,O — NaOH — Na,PO,.
[ 1 ! |

KaJjcuii Ba Marumi
§ 23. )

ILlymo kadom natieacmaxou Kaicutipo meooneo, ku oap Y36exucmon
ucmexcon meuasand? OHX0po 0ap Ka0om canoam Kop me@dapmosano?

MaBkeu 3JieMEHTXO0 aap CucremMam AaBpUHM IJCEMEHTX0U KHU-

muéBin. Marauit Mg Ba kancuii Ca 3JeMEHTXOU Iypyxdau acoCUu
rypyxu Il meGomann.

N\

[ . Idnemenmxou 2ypyxuau acocuu 2ypyxu II Ca, Sr, Ba)

Memanaxou UMKOPU-3aMUHI HOM 0OPAHO.

Tuopoxcuoxou nemenmxou Ma3Kyp Xocusamu Xypoautagupo
oowima, CKUWKODPU-3AMUHI)» HOM OO0OPAHO, YYHKU HOMU
newmapau OKCUOXO0U 0a0Xanuiaganoau UH IJ1eMEeHMmMX0
3aMUHl 0y0 6a HAMAKXOU OHXO0 0ap MAPKUOU XOK Oucép
Mmeodouwano. )

CoxTu aTomii. /lap kabatu OepyHau FJIESKTPOHUH aTOMXOU MArHUM

Ba KaJICUM JYTOT# S-3JICKTPOH YOWTHUP acT Ba a3 WH cabald, 3JIeMEHTXO
0a oujau S-3JIEMEHTXO JOXHUJI MEIIaBaH/I.
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XocHATH MATHHH Ba KaJICHH

Yaosanu 13.

Anomatu | Maccau | Pakamu Kondury- | Xapoparu 3uui,
JnemenT | KUMHUEBA | aTOMUHU TaPTH6I7L parcusau TYIO3UIII, Kr/m>
HUCO# 3apiit | spexTponit °C
SIIPO
Maruuit Mg 24,305 12 [Ne]3s? 651 1738
Kancuit Ca 40,08 20 [Ar]4s? 850 1550

Jlap peakcusim KUMHEBH METAJIXOW Ma3Kyp XaM4yyH OapkKapop-
KyHaHJaxXx0 AYTO JIEKTPOH J0Ja, 0a MOHXOM +2 3apsaai tTadbaun meé-
Oanx. OHXO Jap MaWBacTaxosIIOH Japadyau OKCUIIIABHU +2-PO 30XHUP

MEKYHaH]I.

IMaxnmaBi nap rtadumar. Kancuili Ba MarHuil ajieMeHTXO€aH[d, KU

nap tabmat xene Baceb maxH mygaana. Kumpu xyppam 3amun a3 3,35

% wmarauit, 3,5 % kancuili ubopar act. AKcapu MHHEpPaAJIX0, MHUCIHU

MgCO,, kancur (oxakcanr, mapmap, 6yp), CaCO,, nonomut CaCO,-
MgCO,, runc CaSO,2H,0, nmamaku tanx MgSO,-7H,O, acbGect
Ca0-3Mg0-4Si0, manbaxou TaOMUU UH DIEMEHTXO MEOOIIAHI.

Ca (+20) 2; 8; 8; 2 1s5%25?2p°®3523p®4s?

t.,°C t,,°C p, r/cMm’® E’, B | Kamd mymaact
850 1480 1,55 -2,82 I'deBu, 1808
Oxakcanr, 0yp, mapmap CaCoO,,
rurc, anebactp CaSO, - H,O,
Amarur Ca ,(PO,),,
®ropanarutr Ca (PO,),F. CaH,
Ca(NO,),,
ANEKTPOIIU3 Cal
CaCl, E— Ca — Ca(OH),,
Ca,N,,
Jlap memannypausiu panea T
HUcTrebMo: Jlap 6unoxopii aHal,,
Hap canoamu cunuxkam Cas,
Jlap mub66uém CaSO,.
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o Jap Yioexucmon Kapué 20-mo Konxou mapmap maeyyo acmt,
Ku onxo oap Fozzon, Hypamo eéa 3upoano yoiicup uiyoaamo.

* 3Zaxupaxou gocgopum oap xkonu Kopaxamu Ku3unxymu
Mapka3zi ea konu Yemumoeu Illumonii yams wiyoaano.

HUctexcoua. Jlap caHoaT kajacuii Ba MarHu 00 pOXU IJICKTPOIHU3 a3
T'yJIOXTaXx0W HaMaKXOSIIOH TUpUdTa MeIiaBa.

XocusaT. Marauii Ba KaJcuil MeTannxou cabyku cadenu HyKparuH
mebomana. /lap XxaBo OHXO Te3 OKCHJ Iyaa, KadaTepo XOCHJI MEKY-
HaHJ, KM OH METaJLUIpO XuMos Meco3an. Kancuii Hazap 0a maruuii dasb-
oaTap Oyna, Jap KEpOCHH HUTOX JOIITAa MEIIaBajd, YYHKH XOCHUSITH aco-
CHUM OH ITyp3ypTap acr.

Mg (+12) 2; 8; 2 1522522p°3s2
t.,°C t.,°C p, T/cMm’ E’, B Kami¢ mrygaact
650 1090 1,74 -2,36 Y.bnek, 1755

Maruesur MgCO,,
Hawmaku Tanx MgSO,-7H,O,
Kaprammmrt KCI- MgCl,- 6H,0,
Onesun  MgSiO,.

MgHz,
Mg(NO.,),,
MgO-CaO, iﬁgos)z
MED: —> Mgl ——> Mg(OH),,
MgCl,. Mg,N,,
MgHal,,

MgS,

Hcrebmoin: MgSO
Tatieacmaeuxou unmepmemaniii &

Jlap mexnuxkau pakemaca3si
Jap canoamu cunuxam
Jap 6oganoacii
Jlap xocuakyHuu HaMaKu mauix

XocHusTH METallIMM KaJCHU Ba MarHui Hazap 0a MeTalIxXou
UIIKOpH cycTTap acT. UyHkH nap KabaTu OepyHau 3JIEKTPOHUH OHXO
Hazap 0a METaIXOU UIIKOPH SAKTO AJIEKTPOH 3UEN acT.

110



Marnuit 60 mysaau caden mecyszan, 6a rajoreH, HUTPOreH TabCUP
MEKYyHaJl, UHYYHUH J1ap MYXUTH aHTUJAPUIU KapOoHaTt, Oyfu o0il Xxam
Mecy3an:

2Mg + O, = 2MgO, 3Mg + N, > Mg,N,,
Mg + Br, = MgBr,,

2Mg + CO, = 2MgO + C,

Mg+ H,0 - MgO +H,T.
Kancuit nap mapoutn MybTagnn 60 OKCUTEHHU XaBO, raJIOTEHXO Ba

00 OCOH 0a peakcHs JIOXHJ MEIIaBaH/I:

2Ca + O, 2CaO0 (okcuau Kajcuih),
Ca + Cl,~ CaCl, (xmopuau Kaincui).

XaHnromu ryaas3uin 6o HUTtporeH, pocdop, cyndyp, kapOboH,
THAPOTEH Ba peaKCHs JOXHJ MeIIaBa:

3Ca + N, = Ca,N, (autpuau xajcui),

3Ca + 2P = Ca ,P, (bochunu kancui),
Ca+ S —CaS (cynduam xajcui),
Ca + 2C — CaC, (xapbunau Kajcuh),
Ca + H, = CaH, (ruapuam KaJcui).

Kancuit 6a MOHaHIM MeTaIM UIIKOPH 00 Te300X0 MIMAIaTHOK Oa
peakcus moxui memasan: Ca + 2HCI = CaCl2 + HZT )

Bo 06 map mapouTH ojaTié 0a peakcus mapomana, THAPOKCHIAN
kancuit xocun menamosn: Ca + 2H,0 = Ca(OH), + H, 1.

HUcrebmoa. Kancuii, Mmarauii Ba maiiBacTaruxou OHXo gap Oucép
coxaxo uctudoma memaBaHa. Kaiacuit Ba MarHum meTajjalm gap
HCTEXCOJIM Xylaxou cabyK Ba caxT, MarHuil Jap pakeTaxou pyui-
HOMJIWXAaHJa, CHTHAJIX0, MasgKX0, PaCMX0 Baceb uctudoaa MemaBa.
Kancuit Ba Maramii acocu MaBOJXOM COXTMOHM: acOecTt, ajmebacTp,
TUIIC, OXaK, MapMap, XUIITH OAJAN Ba CUJIMKATH, CEMEHTPO TAIIKHUJ
MeauxaHa. Hamakxow kajacwii Ba MarHuii map coxau TuO Baceb UCTH-
¢boma MemaBaH/I: MarHe3uT, MarHe3usiM Cy30HAIIya, XJIOPUAN Kaj-
CHUil, TJIIIOKOHATH KaJCcuM, Taiak MebOomany. IlaliBacTaxou KaJiICHH
0a MOHAHJM OXaK Jap MCTEXCOJM LIuIIa, Nyiaoj], 4ysH, KapOoHaTH
KaJICMil Ba oxaku mykydra — Oapoum KaM KapJaHU TE€300UHU XOK,
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WHYYHHH Jap UCTEXCOJH pe3WHA, XaMUPaXoH JaHAOHIY#A (KapOoHATH
KaJIcuii), acbo6xou OoNnTUKH (IIMaTu HCIaHI#) Ba gap myoOopusa 6a
MYKOOWIHM 3apapKyHaHJaXOW XOYaruu JAEeXOT YyH OXaHU MmMyKydrta
Baceb ucTtudoa MeIaBaH/I.

Maxnynu maddodu rugpokcuan KaJlcuii 0Xakod HOMHIA IIya,
MaxJayiu cadheau OH wiupu oxakit HOM nopan. Oxakum mykydra
nap OuHokopi Baceb uctudona memanan. [llupu oxakin 6apou To3a
KapaaHu mapOaTu j1abimadyy KaHI Jap MCTEXCOJH Imakap uctudomaa
Merapa.

AxamusaTtu Ouosori. Kajncuii Ba mMarHuil a3 HyKTau Hazapu
OMOJIOT# DJIIEMEHTXOW MyXUM 0a myMop MepaBaH]I:

("« Kancuii ea MAZHUU INEMEHMXOU MYXUMU KUMUEGH 0a)
xamau coxaxou Xaémi meooulano.

e Macnun oap mapkuodbu xaopoguan maeyyo acm, Ku o0ap

pacmanuxo eazugau xaémupo uypo mMeKynHao (gpomo-

cunmes).
* 60-80%-u mapkuou ycmyxonu xauneonom a3 ochamu
S Kaacuii ubopam acm. )

Mabnym act K4 nap caiépam mo xa€t 60 mapodaTu OKCUTEH
nauao mynaacT. PactaHmxo a3 Xyl OKCUTEH XOpUY MEKyHaHAI. Faup
a3 WH, PaCTaAaHHUXO Jap CUJICHIIAM MOJJaXOU FHU30W MaBKEH MYXHUM
nopang. OHX0 3epu TabCUPU HYpXoH oPpToO aHTHApHUIN KapOOHATH
XaBoOpo 0a MOJIEKYJIaXxOW OpPTaHUKM, KU 3aXUpad MOJIAXOU XyPOK-
BopuaHJa, Tabnun Menuxanpa. Jlap XydyalWpaxou pacTaHUXO HH
qyapa€HpOo 4YyH aTOMHM MapKa3m MaYyMyHd MarHuyd — JOHAXOHW XJOPO-
miacTt Ba xJopoduna 6a aman meopana. [laliBacTaruxoum kajacuii gap
TabuaTu 3WH/Ia ACOCU CHUCTEeMau XapakKaTh XaWBOHOTPO TAIIKHJ J07a,
Basudaxoum XxuMosBi nopania. Hopacouu kancuit map opranusm 0Oa
KacaJIuXou aJIJIepri, KacaluXxou yCTyXoH Meopan. Pabonusitu 6ab3e
dbepmenTxo, FadcmaBuu XyH XaM OeBocuTa 6a Kajacuii BobacTa acr.

Muknopu marauit gap 6odraxou mymak 0,09 %, nap tapkudu
unuk 0,07-0,18 %, map tapkubu xyH 37,8 me/1-po TAIIKUI MEAUXA]I.
Xap py3 O6osim 60 xypok O0a opranuszMm 250-380 Mr mMarHuil HOXHI
maBan. Jlap oprammsmm mHCOH (70 Kr BaszH) 6a XxmcoOu MHEHA
42 rpaMM MarHui MaB4y] acT.

Muxknopu kancuit gap 6opraxou mymak 0,14-0,7 %, nap unuku
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ycTtyxoH 17 %, map xyH 60,5 mr/n-po tamkun meauxan. Tamabortu
xappy3au kaicui 0,6-1,4 r-po TalIKUII MEIUXAI.

Ilap opramu3mu uHCcoH ( 70 kr) 6a Xucobu muéna 1,7 Kr Kaacuiu
MaB4YyJ] acT. TaMoMu KaJICuil Aap opraHu3mMu MHCOH TaxmuHaH 90 ¢ous
nap yctyxoH Ba 1 ¢ous gap xyny aumda memanas.

[Tpodeccop U.P.AckapoB 60 myo3atu Bazopatum Tamaypyctum
PecnyOnukan Y30eKMcTOH maiiBacTarmm «AcCKalcHA»-po aMali
rapaoHua. AcocaH maiBacTarum Ma3Kyp a3 KaJCHM Ba MarHui,
MHUYYHUH 3uéna a3 20 mukpossneMeHT ubopar act. IlaiiBacTtarum
«AcKalCcuil» XUMOSIU OPTaHU3MPO MYp3yp Kapaa, 6EMOPUXOU YCTYXOH,
XYyH, 3UKKU Hadac (acTma), MoJIMOMHUEIIUTPO MEMTUPA MEKyHa.

Maruuii nap Tapkubu xjopodua MUTMEHTE, KU Aap 4dapaéHH
dboTOoCUHTE3U pacTaHUXO amali merapaan, 6a Mukaopu 3 % maBuyng
acT. A3 HOpacoOMM HaMaKXOW MarHuul ap pacTaHil paHru cab3u OHXO
xupa myjaa, yapaéuu (GOTOCHUHTE3 BalWpoOH MellaBaJ Ba TaJpU4YaH
XOCHJIHOKH KaM Merapaani.

IHaiBacraruxo: Okcuam kaJjcuii — CaO.

Oxkcuau KaJicuid MoAJaecT, KM Jap XO4Yaruu XaliK XeJie Baceb
uctudoaa memaBaj, UHYYHUH OHPO OXaKW HomykKypTa Xam
MEHOMAaH/.

Jlap caHoaT OKCHAM KaJICUM Jap CEXXOM «oxakmaszi» 00 poxu
CYXTaHU OXAaKCAaHI MCTEXCOJI MellaBas.

CaCO,—L— CaO + CO,T.

Oxkcunu kajcuil (oxaku HowmykydTa) mMoagau caxTu cadenecT,
KA IIyMO OHpPO OOpxo0 map OWHOKOp#W aupaen. Arap OKCUIW KaJCUH
MyajaTti aapo3 Kymoga ucran, 6o CO,-u xaBo Ba Oyru 00 Oa peakcus
JIOXUJI TIyJa, XOCUSITA XyApPO I'yM MEKYHa].

CaO + CO, = CaCo.,.

bo 00 muagmatrHok 6a peakcus MOXHJ IIyjaa, peakcus 00
OyxopmaBuu rapmin amani merapaan. CaO + H,O = Ca(OH), + Q.

AcocaH OKCUIU KaJCHU 0apou XOCUJIKYHHUU THIAPOKCUIAM KaJICUM
capd memana.

I'uapoxenau kancuii — Ca(OH),). Oupo 603 oxaku mykydra
MeHoMaHJ. Bali monmau cadenu kKoBok Oyza, n1ap 00 KaM Xall MelIaBal
(map lm 00 1,56 T xam memiaBan).

Oxakn mykydra sskqos 00 per, Tui, o0 Ba CEMEHT aap OHMHOKOpH

0a cudatu omexTau naBacTKyHaHJa UCTH(OAA MelIaBal.

113
8—Kumué, cunpu 9..



[M'unpokcuam Kajcuil XOCHSITXOM acoCXOpo Iopal, KU 0a peakcus
noxuia memaaa. (MaB3yu «Acocxo»-u KUToOH napcuu cuadu 7).

XaHromu Tanép KapaaHU OMeXTau
NMalBACTKYHAHIAN COXTMOHM

Iupu XaHromMu Tal€p KapAaHU OXaKH XJIOPH

oXakKm

XaHTOMH UCTEXCOJU KaH]I

XaHromu Tauép KapIaaHu BOCHUTAX0 Oap 33U
3apapKyHaHIaroHu HabOTOT

XaHl"OMI/I XOCHUIIKYHUH OX&K06

[lupu oxakit — MaxJynawm OoOUU OXakW MyKypTa MmMeboman.
MaxmyiecT, KH THpau IMIMPMOHAH] acT.

Oxako0 — MaxJIyJIM ceprapAoHHu/Iau OXaKH IyKy(dTaecT, KU MIUpH
oXakupo GuiaTp kapaa rupudTa MemaBas.

Oxako0 Oapouw aHruapuam kKapOoHAT Ba MaxJyJaXou OOuUH
KapOOHAaTXO pPEaKTHUB acT.

Arap rasm aHTHIPUIN KapOOHATPO TaBACCYTH 0XaKoO T'y3apoHeM,
TUpa (XHUpa) MelaBa.

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

Arap aHTUApUAM KapOOHATPO Ty3apoOHHUJAH TUPEeM, MaxJysl 003
Oepanr memasaa. O rox namaku xammasanaau Ca(HCO,), xocun
MeIlaBaj, Ki XaHTOMHU peakcusu OalHU rasum aHTUJIApUIN KapOoHAT Ba
CaCO3 XOCHJI MeIIaBaj.

CaCO, + CO, + H,0 = Ca(HCO,),.

Oxaku xJjgopun — CaOClZ. Monanan okcuakyHanna Oyna, map
XOYarum XajlKk aXxaMHusITH KaJoHpo aopand. Jlap canoatu 6odanmarin 6a
cudartu cadenkyHaHga, nap caHoaTtu kKorazbapopit Baceb uctudoaa
MmemaBag. MHuyHuH O6a cudatu Mommam ne3uHOEKCHSIKyHaHIa
uctudoaa medbapaH.

Oxaku XJOop# nap HaTHYauW TabCUPH XJOp 0a oXxaku mykKydrta
rupudTa MemaBa.

2Ca(OH), + 2Cl, = Ca(0Cl), + CaCl, + 2H,0.

I'nme. 1) Tuncu tabuin — CaSO, - 2H,0 (ranu); 2) I'uncu cysonuaa
— (CaS0,), ‘H,O (anebactp); 3) I'mncu 6€06 — CaSO, (runcu mypna).

I'uncu cy3oampamyaapo axedacTp XxaMm MEHOMAHI:
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2CaSO,2H,0 1317%¢, (CaSO,),-H,0 + 3H,0.

AnebacTtp moanaect, Ku nap OMHOKOpi Ba THO Bacedb uctudona
Oypna MmemiaBajJl. XaHroMu ajnedacteppo 00 00 oMexTa KapJaH OMexXTau
3y[ MIaxIIaBaHJa XOCUJI MelIaBal, ’bHE T'MIIC (TaHY) XOCUJI MeIIaBa;

(CaSO,),H,0 + 3H,0 = 2[CaSO2H,0].

®ocparu kaucuii [Ca,(PO,),] nap tabuar acocan 60 Tapsu
dbochopuT Ba amaTuT BOMEeXypaa, MHUYYHHH O0a TapKUOHU YCTYXOHY
JTAHJAOHXOU MHCOH Ba XailBOHOT JOXHJ MeIIaBaj.

Yucypxou AMM: MmeTannu HUIIKOPH-3aMUHNA, COXTH aTOMM, KaJj-
CHIi, OXaKcaHT, Oyp, MapMmap, JOJIOMHT, TUIIC, HAMAaKHU TallX, OXaKH
HOIIYKY(]Ta, OXaKku MyKy(dTa, aXaMUATH OUOJIOTH.

?

L.

et

e

*

10.

11.

12.

CaBoJ1 Ba cCynopuuxo

Hap O6opam XocuATXOW acocuu (U3MKHUU KAJCUl Ba MarHuil Mab-
JTYMOT JTUXE.
Kancuit Ba Mmarauii map tabuar gap HaMyJaH KaJIOM IaliBacTaxOsIIOH
HaxH ramrraact?
Kancuit nap canoar 6o kamgom pox rupudTa Memanaj?
Myonunam peakcusiepo HaBHUCEd, KU Jap OH XOCHSITH KHMHUEBUU
KaJIcCui Ba MarHuii udoaa rapaan.
Bapowu uit nap Tabuart oKkCUIM KaJICMH MaB4y/a HECT?
Hap Tapxu6bu oxaku HOomykydra 90 % okcuaum Kajacuil MaB4y[ acT,
O0apou rupudranu 2 T mupu oxakuu 20 %-4in Kagap OXaku HOIIY-
KydTa 103UM act?
Jap Gopau axamMusaTH OMOJIOTHH KAJICHA Ba MarHuid MabJIyMOT JUXE].
Te3z00um xokpo uii TyHa Oaprapad MexyHaHAa?
Hap 6opan uctudonabapum MarHuii Ba KaJCHUW nap XOYaruu XaliK
qaJaBall TApTHO TUXE.
Hap Gopaum axaMusATH MarHui Ba KajJCuUH Jap OpraHU3MHU HWHCOH
pedepart HaBHCEI.
bapoun amanii rapgoHIaHU TaFrUUPOTXOW MNOEHA MYOJIWJIAU 3apypUU
peakcusipo HaBUCEN:

Ca — CaH,— Ca(OH),— CaCO,— CaO— CaCl,.
I ! !

Hap xouari € K1 gap MalJJOHXOUM COXTMOHHM IIYyMO a3 OXaK UCTH-
dbomabapupo numaen? A3 on 00 4it Xen makcan uctudoaa medapanm?
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§ 24 ) JdypymiTuu 00 Ba ycyaxou 6aprapadKyHuu OH

Obu «napm» 6a «Oypyumy a3z axkoueap 060 uii papx MeKyHano?

Masbaym acT, ku 2/3 xuccau caiiépam Mopo 00 MXOTa Kapjaaacrt.
Xaétu mHCOHpPO O¢ 00 TacaBByp Kapaa HamemaBad. Kucmu myalsiHA
o0e, kU map caHoaT, Xa€Tu xappy3zaamMoH uctudoga Memanaa, 00
0a ngapayau myaiisH to3a Ooman. [lap Tapkubu obu Tabuit XJIOPUIXOU
KaJicuii Ba Mar"Hwi, cyndarxo, rugpokapOOHATXO Ba OMEXTaxo
MaBYY/IaH/I.

e QOobu oypywm obecm, Ku oap mapKuodawi MUKOOPU 3UEOU
uonxou Ca’* ea Mg** maeyyo acm.

* Oob6u napm obecm, ku oap mapkuou on uonxou Ca** eéa Mg**
xene Kam € Ku Magyyo Hecmamno.

O6u nypymTpo 6a MakKcaaxou TEXHUKH ucTudoma HameOapaHI.
Xanromu uctudoman obu AypywIT Aap ACBOPH AETXOH OYFUU CUCTEMaH
rapMKyH#@ KapOOHaTH KaJICHi Ba MarHUW, HAMakKXOW JUTAp TaXIIHH
MemaBaHa. MH TaxXmuH yapa€HU TapMKYHUPO IYMIBOP MEKYHas,
capdu cy3umBopin adiyna, cababu a3 kop OapomMaaHU AETXOU OyFi
Merapa.

Hap o6m aypymT coOyH Xy0 kadk HamMekyHaqa. UyHKH HOHXOH
KaJCUi Ba Maruuii 60 coOyH maiBacT mryjaa, maiBacTaruxou XajHa-
maBaHAanm oOMpo Xocws MeKyHaHA. Jlap oOm mypymT rymr, cab3aBor,
MaxCyJa0TH JIOHaa0p Xy0 HaMmemnasajl, 4ou cu(arHoOK Tal€ép HamMeliaBa.

Hypymtuxou MyBakkaTii (kapOoHaT#), TOMMi, KaJICUSIBH, MarHUATT
Ba yMyMuu o0 MaBUy]l acT.

= Aypywimuu mysaxkkamuu 06 60 magyyousamu oouu eudpoxap-\
oonamxou kancui eéa maznuii ¢ovacma acm [Ca(HCQO,),;
Mg(HCO,),].

o Jlypywimuu ooumuu 06 60 masyyousmu oouu cyigamxo ea
xj0puoxou Kaacuii 6a maznui éooacma acm [CaSO,, CaCl,,
MgSO,, MgCL].

o Jlypywimuu kKaacuii — 00 magyyousmu o00UU HAMAKXOU
Kancuii gobacma acm.

N J
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o Jlypywimuu mazuuiit — 00 masyyousmu o00uuU HAMAKXOU
Mazuuii godacma acm.

* Jypyuwmuu ymymi — X0Cuiu yamvu Oypyuimuu Kajacuil éa
MazHuL medoutao.

Xanromu Oaprapad HamMynaHuU AYPYMITUH OO0 AUCTUIIATCUS
(OyxopkyHuH 00) Ba ycyiaxou KUMUEBHUPO uctudoaa medapana. ap
YCYJIXOM KUMHEBHA WOHXOW KaJICHW Ba MarHuipo Oa maiiBacTaxowu
XaJlHAIllaBaHAau OHXO TaOauII 1oAa, a3 00 4yao MeKyHaH[d. bapou uH:

1. dypymtuu MyBakkatupo 00 poxum yymoHmanu o0 OGaprapad
MEKyHaH]I:

Ca(HCO,), = CaCO, ¥ +H,0 + CO, 1,
Mg(HCO,), = MgCO, | + H,0 + CO, *.

Jlap xoHa 6apou naM KapaaHu 4o oO6po MeuymoHaHa. ba doliHuke,
KA 1ap OH o0po MeuymoHen, 3bpTUOOp muxen. ap o6 3appaxowu
CaHTMHHM XajHallaBaHIaepo MeOunen, ku onxo Hamakxou CaCO, Ba
MgCO, meboman.
2. Oxako0 uJIOBa MEKyHaH]I;
Ca(HCO,), + Ca(OH), = 2CaCO, I+ 2H,0,

Mg(HCO,), + Ca(OH), > CaCO,-MgCO, ¥ + 2H,0.
3. bo tascupu umkop O0aprapad MEKyHaH:

Ca(HCO,), + 2NaOH — CaCO, | + Na,CO, + 2H,0,

Mg(HCO,), + 2NaOH —> MgCO, {+ Na,CO, + 2H,0.

4. bo nnosa kapaanu coxa (Na,CO,) nonxou Mg?** Ba Ca*" taxmuH
MEIlIaBaH/I:

Ca(HCO,), + Na,CO, = CaCO, ¥+ 2NaHCO,,
Mg(HCO,), + Na,CO, = MgCO, L+ 2NaHCO,.

Jlap uH X0JaT MOHXOW MarHMM Ba KaJICUH KapOoHAaTX0epo, KU Jap
00 Xxan HaMemaBaH[, Aap HaMyAu KapOOHATXO XOPUY MEKYHa.

Hypymituu goumuu ob6po 60 poxu yyumoHugaHu o0 Oaprapad
kapaaH MyMKuH HecT. OH 60 mioBau coaa Ba ¢ocdharu HaTpuii OapTa-
pad kapma memiaBan:
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CaSO, + Na,CO, = CaCO, + Na,SO,;
3MgSO, + 2Na,PO, = Mg (PO,), 4 + 3Na,SO,.

Hap canoar 6apou 6aprapadKkyHUUd OypyLITHUU 00 yCyJId UBa3KyHUH
noHpo uctudoaa medapans.

-~

~

e Kamuonum — mooddau caxm ea oap 00 xalHauwiaganoa
Mebowao, Ku oap mapkuodu xy0 KaAmuoHXou YouUUBA3KY-
Hanoapo oopad; kamuonxou myxumu oepynii (Ca** Mg?* 6a
uonxou xapaxamii (Na‘).

* AHuonum — moodau caxmu XajlHauwiaeanoae mebdouwiao,
Ku oap mapkudou xyo0 AGHUOHXO0U YOUUBAZKYHAHOA 00pald;
anuonxou myxumu oepyna (SO,”, Cl)) ea anuonxou

\_ xXapakamii. )

HNouxou Ca?', Mg?'-u 00 XaHTroMH Try3aliTaH a3 KOJOHKau
KaTHOHHW YoM Xyapo 00 mouxou Na* mBa3 Kapja, Jap KOJOHKa TaxIIHH
MelaBaH, HOHXou Na' 0a 00 MerysapaHn:

NazR+Ca2+ — 2Na'+CaR.

R-pagukanu opranukumn MypakkaOu katuoHi meOomajn. Katnonur
00pO a3 MOHXOHW KaJICHMH Ba MarHWi, aHMOHUT OOIIaJ, a3 aHMOHXO TO3a
MEKYHa].

Yucypxou AMM: «O06u mypymt», «O0u Hapm», DypyHmITHH
MYBaKKaTid, IypyUITUU TOUMHA, HAPM KapJaHU OOU AypyIIT, HOHUTXO,
KaTUOHUT, aHUOHHT.

MucoJji, MAIIK Ba XaJJd MAChaJIaxou HAMYHaBM

P Mucoun 1. Maxaynu 10 % -u xynopunu kKajicuii 6apou tabobatu
6emopuxou BoOacta 00 mamonxypin uctudona Oypaa memaBa.
bapowu raiiép xapaanu 500 r xamun xen maxayn yang r CaCl, Ba ui
KaJap o0u AUCTUIIOHUIA JO3UM acT?

P> Xaun: 1) A3 hopmynau MyaiissH KapJaHH KOHCEHTPATCHSH (OU3HH
maxnyn uctudona 6ypaa, maccaun CaCl, -u xanurynapo me€bem:

m(xanrwasanoa)

C% = mwaxayn) - 100 % A3 popmyna
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C % m(maxnyn) 10 % -500

m (xanwaseanoa) = =502 € ku

100 % 100 %

m (xaawasanoa) = 500 - 0,1 = 50 r.

2) Hap 500 r maxayn 50 r CaCl, 6ynanam mabaym. Maccaun
XaJKyHaH[a, sbHe oOu auctuiamonuaa: m = 500 — 50 = 450 r.
Yaeoo: 50 r CaCl,, 450 r 00.
P> Mucoun 2. DxTuéuu py30Hau MHCOH Oa kancuii 6a 0,8 r Gapobap
act. Jlap mupu ros taxmuHaH 0,13 % kancuil memanaja. Xyjigoca OH,
KA IIyMO 0apou MYpo KapaaHU TajdabOTH SIKpy3aW OPraHU3MHU XYy[I
0a KaJIcuii nmap sIK py3 4id Kajap IIUPU TOB UCTEHMOJ KapJaHATOH
J103UM acT? A3 XYpOKBOPUXOHU JAUTAPU UCTEBMOJIKApa KaliCui
rupudTa HamyaactT rydgra xucod KyHes.
> Xaus: 1) 0,8 r kancwii map 4l Kajap IWUPU FOB MeNIaBas?

0,8-100
m /wupu 208./ =013 =165T € Ku wuH TaBp:

Hap 100 r mupu ros 0,13 r Ca xacr.

Hap X r mupu ros 0,8 r Ca xacr.

. 100-08 el
- 70,13 T

Yago6: 615 r mupu roB UCTEBMOJI KapJaH JIO3UM acT.
P> Mucoau 3. 20 % -u OpraHu3MH HHCOH 0a ycTyxoH, 20 % -n
ycTyxoH Oomazg 6a ¢ocdaru xancuit myBopuk meosia. Jap xomatu
JTOHUCTAaHU MaccaW XyJ, Jap OpraHU3MaToH 4YaHI Kr ¢ocdartu
KaJICUW Ba YaHJ KI' KaJICUi OyaaHampo Xxucob kKapjaa OuHe.
P> XaJui: 1) Xucob KapmaHd Maccad YCTYXOH:
m(yctyxon) =70 xr - 0,20 = 14 xr;
2) 20 % -u ycryxonpo Ca,(PO,),, Tamkui KapaaHampo JOHHUCTA,
xuco6 kapnanu maccan Ca (PO,), nap 14 Kr ycTyXoH.
m(Ca,(PO,),) = 14 xr - 0,20 = 2,8 KT}
3) Kasncwuiiu nap 14 xr Ca,(PO,), 6ynapo 6a m-?
a) M(Ca,(PO,),)=40-3+(31-2+16-8)=120+62+128=310 r/momn,
6) Map 310 kr Ca,(PO,), 120 xr Ca memasan,
Hap 2,8 kr Ca,(PO,), — X kr Ca memasa.
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~2,8:120
310

Yasoo: 2,8 xr Ca (PO,),, 1,084 kr Ca.

=1,084 kr.

5 CaBoJ1 Ba cynopuixo

1.| ®apku qypymITUM JOMME a3 MyBaKKaTi aap 4ucT?
2.| Japavaun nypymrtun odu 0axp, yk€Hyc Ba OOpOH 4il TyHa act?

§ 25, ) Ap3u3 (aJJIOMHUHUI)

Yii kaoap memann pavon 6ouiad, Xamon Kkaoap me3 OKCUO Meuasao.
Ap3uz az oxan ¢havormap acm, eane bapou yil oH oap xXaeo bapKapop
Mmebowao?

Magkeun ap3u3 gap cucrteMau AaBpi. Ap3u3 gap CUCTeMau JaBpi
TaxTu pakamu 13 nmap rypyxuau acocuu rypyxu IIl yoiirup act. Ano-
MaTtu KUMUEBUU OH — Al. Maccaum HucOuu aromuam 26,9815. Ap3us
0a omytan pP-3>JIEMEHTXO JTOXHJI MEIIaBal.

Coxtu atomii. [lap xabatm OepyHaWm SJIEKTPOHHU ap3H3 CETO
3JIEKTPOH MaB4yJl aCT.

3d°
23

1
Al| 13 | +13 |13 |1s? | 2s? | 2p° | 3s2 | 3p* | 3d° 3s2°P
.nmﬂll.....

Jlap peakcussxou KUMHEBHA ap3uU3 ce€ AJIEKTPOH nojAa, 6a noHu +3
3apsAAHOKE MyOanan Merapaan. Ap3u3 Jap naiiBacTaxou YCTYBOPH XyI
Jnapayau OKCHUJIIIABUU +3-po 30XUp MEKyHaJ.

IMaxHmasi xap radbuart. DjIeMeHTH ap3u3 Aap TaduaT Baceb MaxH
myjaaacT. Xuccam Maccau oHjap Kyppau 3amuH 8,8 %-po, nap KULIpu
3aMuH 7,1 %-po tamkun mexkyHana. /lap Hamyau 0304 BOHaMexypas.
3uéna a3 250 MuHepayie MabJIyM acT, KM Jap Tapkubam ap3u3
MmaByyd acT. KucMu acocun ap3u3 gap HaMyJIud aJOMHUHOCHIIMKATXO
BOMeEXYypal.
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Al (+13)2; 8; 3 1s22322p63sz3p1
t,°C t,,°C p, r/cm? E’, B Kam¢ mymaact
660 2500 2,7 -1,66 X.K.Dpcren, 1825

Kaomun Al0O,-28i0,-2H,0,
Kopynn ALO,,
bokeur AL,O,'nH,0O,
mmaru caxpoi K,0-AlLO,-6Si0,,
Hedenun Na,0-Al,0,-25i0,.

ALQ,, Al AlH,,
AICL,. — —| Na[Al(OH),],
AlLQO,, AI(OH),,
Hcrenmour: Aﬁ%lii;,
Xynaxou cabyx AIN,
Dnekmpomexnuka AL(SO,),.
Py3eop
Ap3uzomepmus

bapou pyiinywuu camxu
uysiH 8a NY100

* Anrwomocunukamxo HamMaxkxoe meodouianod, Ku 6a cughamu
AHUOH Oap mapkKubu Xyo ap3u3 ea cuiucuil, 6a cugamu
Kamuon oap mapkuou xXyo0 memanixou uuwiKopii 6a UMKOpii-
3AMUHUPO OOPAHO.

Muconu anmromuHocunukarxo mmnaru caxpon K,0-Al,0,-6Si0,
€ xu KAIZ[AIZSi3Olo]Z-(OH)4, CIIOOax0 KZO-2H20-3A1203-6Si02
¢ xu KAIL,(A1S1,0,)(OH),. mebomana. /lap natudam Ta43usiu
ATIOMHUHOCHJIHMKATXO THJ XOCHJI MeIlaBajJ, MacajaH Tuilu caden
— kaonun Al,0,-2510,-2H,0. Onatan run gap Tapkudam OMeXTaxo
nopan. Apsus 6a namyau Al,O, nap kopyna Bomexypan. bokcurxo —
Al O, nH,O sabHe YHHCXOM KYXHA XaM aJlOMUHHUHPO YaMb MEKyHaH]I.
bap TapkubOu OoHXO OXaH, MaHTaH, OKCUJIXOW CUJIMCHH HJIOBA MEIIaBa/l.
Manb6an UCTEXCOJIM ap3u3 WH OKCHIM aJIIOMUHUNA, OOKCUT Ba HeEIINH
(Na,K),0-AL,0,-2Si0, € ku (K, Na)[AISiO,] me6omraz.
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Ap3u3 nap tapkubou 6odraxou mymakxo 0,07-2,8-10~* %, Tapkubu
WIHKU yCTYXOoH — (4-27)-10~* %, tapkudbu xyH — 0,39 Mr/n maB4yn
acT. TamaboTu xappy3au ap3u3 00 xypak 2,45 Mr-po TamKuia MEIUXaI.
Hap opranusmu uHcoH (70 Kr BasH) ap3u3 06a xucobu MuéHa 61 mr-po
TalIKUI MEAUXal.

Hctexcou. Ap3usu T03apo 00 yCylH JIEKTPOTEPMHUKHA XOCHI MEKY-
Hana. Miosa Gap mH, nap xpuonutu rynoxramyna (Na,AlF,)apsusu
Xajamyaa 3JeKTpoauT 6a mymop MepaBaa. Mukaopu kamu GTopuau
aJIOMUHUNPO 0a WH ryJIoxXTa WUJIoBa MEeKyHaHI. MH 3J1eKTpoiuT
yapaéHU DJIEKTPOTUPO XyO Ty3apoHHUJa, Jap OH MalBacTaruXoH
FalipuMeTalJii KaM XaJjl MemlaBaHd. DJIeKTpoJiu3 aap xapopatu 800—
1000 °C meryzapan. Kyssau 80000 amnep Ba muagatu 5—= 8 BOJTH
yapa€Hu Oapki a3 rynoxTa ry3apoHujaa memanajn. MH BakT nap kKaTon
AJTIOMUHHUM, Tap aHOJ OKCUTEH XOocua MemaBajg. Okcuren 60 kapOoHe
0a peakcusi Meaposia, KM a3 OH aHOJ Takép Kapia IIyJaacTt:

“+” Jlap katom: Al** + 3& —> Al°

“=” Jlap anom: 20> —4g > O, O, +2C —~ CO.

DOnekTponuszépepo, Ku aap caHoat uctudoma medapanm, a3 Mynaoq
Ta€p MEKyHaHJ, JapyHU OHPO 0O aHTHUIITCAHT MENyIIOHaHJ Ba 0Oa
KyTOM MaH(®# maiiBacT MEKyHaHJ, KM OH HaKIIM KaToApo Mebo3an.
[Inactuakaxon radcu aHTUIITCAHTHE, KU a3 0010 0a HapyHU TYJ03UII
(dapoBapsa nrynaana, poiu aHoaApo mMebo3ana. bo Mypypu BakT aHOIXO
BallpoH MemIaBaHJ Ba a3 MH Py, OHXOPO XaMa BaKT MBa3 MEKyHaH]I.

.
-
4

il

1

[

Pacmu 14. Dnexmponuzépu dapou ucmexcoau ailoMuHuil.
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DOnektponusép Oeranaddyc kop mekyHaa. babau xap 2-3 maboHapy3
ap3u3u YaMblIyaapo 0a BOCMTAW BaKyyM MeEKallaHI. ApP3U3U XOCHIJI-
nrysna To3a HecT, Jap TapKuOW OH OXaH, CUJIHMCHN, MOAJIaXOU ra3Mo-
HaHJ Ba OMEXTaxou JAUrapu raipumetanii maBuyaana. [lap mapxuiau
JIYIOM, OHXOPO a3 OMEXTaxo T03a Kapja, TaKpopaH I'yJoXTa, 3JEeKTpO-
au3 MeKyHaH[ (pacmu 14).

Okcuam allMUHHUPO 00 MaxJaylu KPUOJUTH TyAOXTamyaa
(Na,AlF,) snekTponus Hamyna, XaHroMmu rupudranu ap3us GpTop Ba
naBacTaruxou Ball 4yH mapToB uyao MemaBanj. [laiiBactaruxowu
dbTOpHU 3aXpHOK MYXUTH aTpodpo UPI0Cc MEKyHAH.

Jap ucTtexconum ap3u3 MHUKAOPU 3uéam 4dapaéHu Oapkin capd
MemiaBaa: 0apou uctexcoau 1 T ap3u3 13000 — 17000 kBt/c sneprus
capd memaBaj.

Yuacypxou AMM: antoMuHUN, MINATH CaXpoi, ciaroaa, ruiau caden
—KaoJINH, OOKCUT, KPUOJIUT, YCYJIU DJIEKTPOTEPMHUK .

) CagBoJ1 Ba cynmopuiixo

1. | Amromunuii gap tabuat aap 4il xeq Hamyna Bomexypan? bapou uit
Jap xojatu cod BoHaMmexypana?

2. | Jap 3aBOAXOM HMCTEXCOJM aJIOMHUHHMNA Oapou TabMHH KapJaHU
MYXHTHU DKOJIOTHUHU cod 4il XeJl 4opaBy TamOUpXopo HYOpH KapIaaH
MyBO(MUKH Makcaja acT, rypra GuKp MeKyHen?

3. | Ui xen améxoum a3 aJlOMUHUM coxTamyaa aap xo4dari wuctudonada-
paHmapo MeIOHEI Ba OHXO Map Yl XeJd MakKcaaxo mctudoma Oypnaa
MelaBaHj?

§ 26 ) XocusiTX0OM aJIOMUHMI (ap3U3)

Anmomunuii memannu xeie ¢pavon 6owao xam, auwéxou az arOMuHUL
mauépkapoauyoa 6o 06 6a peaxcus doxun Hameuwiasao? bapou wii?

Xocusitxou ¢pusukii. Ap3u3 Mmetamian cadyku cadenm HyKparud
act. 3uuuu oH 2698 xr/m’® (2,698 r/cm?). Xapopatu rymo3umiami
660,5 °C. KyBBau Oapkin Ba rapmupo xy0 meryszaponan. bo Oonra
Iakj J0JIaH OCOH, S’bHE XYCYCHSTH YaKylXyp# (MIacTHUK#) Aopa.
A3 anromunuit cumu 6opuk € xku radcuam 0,01 mm onraum (Koraszu
aJIOMHUHHUN) HUXOAT TYHYK Tau€p KapJaH MYMKHUH acT. Xyiaxou
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TYHOTYHHU Jap acoCH alllOMUHHUH Tal€pkapaamynaa O0apou Xodaruu
XaJK améu XoMu rapondaxo medorma.

XocuaATXou KMMHUEBH. Ap3u3 Jap WIAPOUTH MYbTAIUIU XaBO
Tardup HamMeé0aa, YyHKH OH Te3 OKCHJ IIyJa, caTXHW OHPO Mapaau
TYHYK, BaJIc MyCTaXxKaMH OKCUAW MEINyIal, napaad OKCUANA BAWpO a3
00 Ba OMHJIXOM JNUTApH OKCHUIKYHaHJIa XUMOsI MEKyHas:

4Al1 + 30, 7 2AL0,.

Arap nmapmau okcuai 6aprapad kapma masan, ap3u3 ocoH 00 00 Oa
peakcus I0Xuil IIyaa, TUAPOreHpo Quirypaa medapopan:

2A1+ 6H,0 = 2AI1(OH), + 3H,T.

XaHroMu rapMm KapiaH ap3u3 ocoH 00 Te300u cyindatu cepob Ba
Te300u XJIopua 6a peakcus JOXHWJI IIyaa, THAPOTeHpo (pumypaa meda-

popan:
2A1 + 6HCI = 2AICL, + 3H,1 .

Ap3u3 map xapopaTu XoHa 00 T€300M HUTpATH FUJI3ATIIYA TabCHP
HaMeKyHaJ. A3 UH cabal, Te300M HUTpATU KOHCEHTPOHHA OJlaTaH Jap
3ap(dxon ap3u3i HUTOX JOIITA MEIIaBa.

Al + 4HNO, = AI(NO,), + NO + 2H,0,
8Al + 30HNO, = 8AI(NO,), + 3NH,NO, + 9H,0.
Ap3u3 60 MaxJIyJIXou MIIKOPHA 0a OCOH#M TabCHP pacoHIa, TUAPO-

TCHPO 4yA0 MCKYHA/:
2Al + 2NaOH + 6H,0 — 2Na[Al(OH),] + 3H, 1T

(Na[AI(OH),] — TeTparuapoKcoaatOMUHATH HATPUH).

Xanromu TadcoHMIaHW ap3u3 00 ramorenxo, ¢ocdop, cyadyp,
HUTPOTEH, KapOOH 6a peaKkcus JOXHJ MelIaBai:

2A1 + N, 2AIN (autpuau ap3us),

Al + P = AIP (bochunu ap3us),
2A1+3S = ALS, (cynpunm apsus),
4A1 + 3C = AlLC, (kapObuam ap3us),
2Al + 3Cl, = 2AICI, (xnmopuau ap3us).

Ap3u3 MHYYHHUH 00 OuUCEp OKCcUAM MeTalya O0a peakcus JOXHUJI
MmemaBaa. Arap ap3u3 Ba okcuau oxanu (II, III)-po omexrta, cumu
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tadpcumapo 6a OH pacoHEM, peakcus Xeje IIH/I-
JTATHOKM 3K30TEePMHUKH Mery3apana (pacmu 15):

8AIl + 3Fe,0, > 4ALO, + 9Fe + 3300 Y.

Jap narnyaun uH peakcus omexrta to 3500 °C
rapm MemaBaJ. MaxcylnoTu peakcuss — OKCHIH
ap3u3 Ba OXaH Jap Xojaru Moeb mebomana. Ua
oMexTa TepMHUT HOM J0paj Ba OHpo Oab3aH Aap
NMaBaHAKYHUU METaIX0 ucTudoaa medbapaH.

*  Aamomunomepmus ucmexcoiu memani 60
poxu 0apKapopKyHuUu OKCuoOu Memannxo
0a eocumau aNIOMURUT MedOULAO.

Ap3u3oTepMusIpo OOpU aBBaJl OJHUMH PYC
H.H.bekeTtoB memHuxoa KapjaaacT. Ap3u3o-
TepMHUs J1ap CaHOATH METAJIyprusi XaHTOMHU
a3 OKCHUAXO MCTEXCOJI KapJaHW XpOM, MaHraH,

Pacmu 15. bapka-
Pop Kapoanu
OKcuou oxau oa
eocumau ap3us.

BaHAJWM, CHPKOHHUH, TUTAH UCTU(OAa MelIaBasl.
Yucypxou JAMM: ap3u3, COXTH aTOMi, NMaxHINaBi nap Tabuar,
HUCTEXCOJIM ap3u3 00 POXH IICKTPOTEPMUKH, XOCUSITH (QU3UKHA, alt0-

MHUHOTEPMUS.

) CaBoJ1 Ba cynopuiixo

1. |Kagom maiiBacTaruxou TaOUUM aTrOMUHUUPO MEAOHE?

2. | lap ucrexconau ap3u3 KaJIoM MOJa dIEKTPOIHUT acT?

3. | bapou Gapkapop kapaanu 39t okcuau xpom (III) uir kamap ap3u3 capd
Memanaz?

4. | Coxaxou HCTEHbMOIHU ATFOMHHUUPO HOMOAp KyHE.

5. | Xanromu Tabcupu Te300m xyopun 6a 10 r xymaxou ap3u3 Ba Muc 6,72 1
(m.m.) ruaporeH rupudTa masam, TapkuOu % Xymapo MyalsH KyHE.

6. |Conu 1827 onmumu onmounn ®. Bénep 60 ycysium 3epuH ap3u3 UCTEXCOJ
mamyn: AICL, + 3K = 3KCI + Al. bapou rupudranu 5,4 kr ap3us 60 un
yCyll 4l Kajap MEeTaJId KaJlui JOo3UM MemaBan?

7. | bapou amaini rapAoOHAAHU TaFUMPOTH MOEHA MYOAHIaXO0U MMKOHIIa3UPH
peakcuspo HaBHUCEI.

Al = ALO, = AICI,~ AI(OH), = AI(NO,)..
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XaJ'IJ'II/I MHUCOJI, MAIIK Ba MaCbajJlaxXoM HaMyHaBﬁ

P> Mucoan 1. Xauromu nap xaBo rapMm kapaanu 5,4 r metanau 3
BasieHTa 10,2 T OKCHAM XaMHUH MeTaJll XocuJ mya. bapou rapmkysi
KaJ0M MeTayul rupudra mrygaact?

P> Xan. Hapumranu MYOIUIau PEaKCUs.

5.4 10,2
4Me + 302 = 2M6203.
4A 4A+96
5.4 10,2
44  44+96°

4A - 10,2 = 5,4(4A + 96),
40,8A = 21,6A + 5184,
19,2A = 518.4.

518.,4

A= o5 - 27. Yaeoo: Al = 27. AnroMUHUH.

P Mucoau 2. bapou 6a amaj T'y30IITaHM TaFHUPOTXON 3€PHH MYOIMIaX0U
peakcHusIxou KUMUEBUU 3apyppo HaBHUCE!
ATIOMUHUNH — TeTparujpoKCOaJTIOMUHATH HATpPUH — XJOPHUAHU
ANIOMUHUNA — TUAPOKCUAU AJOMUHHA — OKCUIU AJIOMHHUH —
— aJIOMUHATH HAaTpUd — cyndaTu aTroMUHUN.

P> Xan: 1) AmoMMHUE — TeTparuapoKCOaTIOMHUHATH HATPHIi:

2Al + 2NaOH + 6H,0 = 2Na[Al(OH),] + H, T,

2) TeTparuJIpoKCoaqOMUHATH HATPUU — XJIOPUAU ATIOMHUHUMN:
Na[Al(OH),] + 4HCI = NaCl + AICI,+ 4H,0,

3) — XJIOpUIM AJTIOMUHUN — THUAPOKCUIN AJTIOMHUHUMA:

AlCI, + 3NaOH= AI(OH), + 3NaCl,

4) TUAPOKCUIIMN ATIOMUHUNA — OKCHUAU aJTIOMHUHUM:

2AI(OH), — ALQO, + 3H,0,

5) okcuaM aTIOMUHUN —  QJIIOMUHATH HAaTPUM:

AlLQ, + 2NaOH = 2NaAlO, + H,0,

6) alOMUHATH HAaTpUll — cyJdaTu aaOMUHUN:

2NaAlO, + 4H,SO, = Na,SO, + AL(SO,), + 4H,0.
P> Mucoau 3. 270 r xynau amomununiie, ku 20 % Muc gopax, 60
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HATpUWM XypaHaa 0a peakcHs JOXHJ IIyJaa 4l Kajap XauM (II.M.)
ra3u THAPOTEeH XOCHUJI MEKyHan?

P> Xan: 1) A3270 ¢ xyna 20 % wmuc Ba 80 % amroMuHMI OynaHam a3
mapTH Machajla MablyM acT. bo HaTpuiin Xxypannaa ¢akat aaOMHu-
HUI 0a peakcHs JOXHJ MEIIaBal.

2) Maccan aJtOMUHUHN J1ap Xyia:

m(Al) = 270 - 0,8 = 216 r Al;
3) Az 216 r Al um; kamap xaum H,?

216 X 11
2Al + 2NaOH + 2H,0 = 2NaAlO, + 3H,®
54 67,2 1
216 x 216672

—= ; x=————=2688
54 672 54

Yaeo6: 268,8 1 H,.

P> Muconu 4. Jlap tapkubu kpucranruaparu Al 51,35 % wnHamaku
cyndaru amoMuHuil MemaBaja. DopMysan KpUCTAIrHApaTpoO MyaisiH
KyHE/I.

P> Xau: 1) Kpucranruapar Al(SO,),- nH,O.

Hap Tapkubam 51,35 % — Al(SO)),,

100 — 51,35 = 48,65 % 006.

M(AL,SO,),) = 342 r/mons,

M(A1SO,), - nH,0) = 342 + 18n r/moib;

2) Yeynu l-ym. ompenenute GOpMyNy KpUCTAJIOTHApATa MyTeM

pacdeTa €ro MacCOBOM J10JIH:

) M(AL(SO,),) .
® %(A1,(80,),) = - 100 %,
M(A1(SO,), 18n)
342
51,34 = —————- 100
342 +18n

51,35(342 + 18n) = 342 - 100,
17561,7 + 924,3n = 34200,
924,3n = 16638,3, n =18, Yaeos: Al(SO,), - 18H,0.

VYeynu 2-1oM. ba Bocutan xuccan mMaccan 06 xaM €pTaH MyMKHH acT.
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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.
Yasoo: Al,(SO,),"18H,0.

VYeynu 3-tom. Jlap kpucranruapar:

Cynspartu amomunauii — 51,35 %,

06 — 48,65 %
51,35
Al(80),= — =0,15  ]0,15:0,15 =1,
342
HO - —2 5
27 g - 12,7:0,15 = 18.
© A Macbaja Ba MalIKX0 0apou XaJ/lJIM MYCTAKUJIOHA

1. bapou 6a aman ry3oumTaH MYyOJUJaXOU PEAKCHUSAXOH 3apypH
TAaFUUPOTXOU 3€PUHPO HABUCE/I.

Al—AICl,—AI(OH),—Al1,0,—NaAlO,—Al,(SO,),MAl(OH),—AIC],—
— NaAlO,,.
2. ®opmynau maliBacTaum TaOWMHHU AJIOMHUHHH — KaOJHUH:

Al,0,-28i0, 2H,0. ap Tapkubu KaoauH 4aH1 Gou3 aqOMHHUN
MemaBan?

§ 27 ) ITajiBacTaxou ajgroMuHuii. UcrenMo.l

Pybun, cangpup uucm? Ouxo oap uii xen maxcaoxo ucmugooa 6ypoa
Mmewasano?

Oxcuan adoMuHu. OKCUAU ATIOMUHUN A1203 — MOJJau
panram caden, 60 xapoparu OamaHau rygo3um meboman. OH map
Ta0uaT gap Tap3u OOKCHUT, KOPYHJ HOM MHUHEPAIXO BOMEXypal.

Bapou xocus kapiaHu OKCHUAW AJFOMUHHNA THUAPOKCHUIN OHPO TapM
KapJlaH JIO3UM acT:

2AI1(OH), T; E;AIZO3 + 3H,0.



XocusaTxon kumMuéBii. OKcuaM alTIOMUHHUN OKCcUAH ampoTepi
Oyna, 60 Te300X0 xam, 00 UITKOPXO XaMm 0a peakcus JOXHUJI MeIIaBa.

AlO, + 6HCI = 2AICI, + 3H,0,
AlO, + 2NaOH + 3H,0 = 2Na[Al(OH),].
Arap umkop 6e06 6oman, NaAlO, po Xocus MEKyHa.

AlLQ, + 2NaOH — 2NaAlO, + H,0.

I'mapokcuau ajgwMuHuii. [UapoKCUaAN aTOMHUHUN map o0 Xan
HaMmemaBaJ. bapou XxamMmuH OoHpo 0a HaMakxouW Jaap o0 XaJllaBaHIau
AITFOMUHUH HITKOP TahCHP Kapja XOCHJI MEKyHaH]I.

AICI, + 3NaOH = Al(OH), ! + 3NaCl,
AP* + 3Cl" + 3Na" + 30H™ = Al(OH), I+ 3Na*" + 3Cl,
A" + 30H = Al(OH), 1.

I'mapokcuam anroMUHUN Xycycustu amdorepin gopan. OH Xxam
00 Te300Xx0, XxaM 00 HUIIKOPXO 0a peakcus JOXWJ IIyJa, HAMaKXO0po
XOCHJI MEKYHaJ

2A1(OH), + 3H,SO, = AL(SO,), + 6H,0,
Al(OH), + 2KOH = KAIO, + 2H,0.

Myonuinaxon HOHHHU ITyppa Ba MyXTacapH peakCUsIXOpO HaBUCEI.

HUcrebmoa. Xynaxou ap3u3 cabyk Ba HucOat 6a xopposusi To0o-
BapaHJ, a3 MH cabald OHpPO Jap XOo4arum Xajk Baceb ucTu(oaa Mebda-
paua. Macanan, mropamtomuauit (95 % Al, 4 % Cu, 0,5 % Mg, 0,5 %
Mn) MOHaHAU NYJIOA MyCTaxKaM, JIEKHH c€ MapoTuba cabyKkrap acT.

Xynaxou ap3u3 Aap pakeTaco3, Tau€pacos3u, KUIITUCO3U, COXT-
MOHHU POXH OXaH, OMHOKOp#W Ba ac600co3@ mctudoma memanan. A3
ap3W3 OWHAXOW TEJIECKONHA, CUMXOH JJICKTPUKHA, OMEXTau TEPMHUT,
pakeTaxou pymiHOMIMXaHIa, 3apdXxou py3ropu Taiép merapman. ba
BOCHUTAMW ap3W3 aKcapu METaJUIX0 Ba FapUMETalJIXO MCTEXCOJI Kapia
MelmaBaHA. A3 XOKau ap3uU3 paHru MeTajuie Tauép kapaa meuiaBal,
KA OXaH Ba MaXCYJOTH OXaHHUPO a3 KOPpO3HWs XUMOS MeEKyHad. A3
ap3u3 WHYYHHH Bapaka TalWép MEKyHaHJ, KM OHPO Jap NMECUYOHHUIAHHU
MaxCyJoTH Fu3oil uctudoma Mebapana. Jlap aJIeKTpOTEXHUKA a3 ap3u3
KOHJIEHCATOPXO Tal€p MEKyHaHJ.

[TaiiBacTaruxou ap3u3upo aap 6ucép coxaxo uctudoma medbapaH.
Okcuau anoMHUHHUE, KU Jap Tabuatr jgap HaMyad KOPYHJ HaXH
ramrTaacT, 0a Makcaau ryHoryH uctudoma mebapaHa, KyMKoOFa3 Ba
Kalpok ("apxcanr); a3 kpucraunxou maddodpu kumardbaxo — pyOuHU
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Cypx Ba camndupu MOBH MaxCyJlIOTH 3aprapi Tau€p MexkyHaHI. A3
pPYOMHXO TOJAIIMITHUKXO, JIa3epX0 Taép Kapaa MemaBas.

Kaonun map ucrexconum ap3u3 uctudona memanan. XJIOpUAH
ap3u3u 0600 0a cudaru kataauzartop, cyidaTru ap3u3 Jap UCTEXCOJIHU
Koras, enum, kBapcxou apsus KAI(SO,),-12H, O — Gapou paHrkyHuun
MaTOBbXOM MaxTaruH Ba MaBOJAH acocuu THO O6a Xxucob mepaBaj.

Arap 06a MuHepaJu KOpyHI Oa mMukiopu kam monxou Cr’* omexrta
mypaa 6omaja, CAaHTXOoW rapoHOaxou pyOMHU paHTH CypX, arap MOHXOH
k00anT, OXaH, TUTAaH OMeXTa Imyja Ooman, cangupu paHnru xalOyn,
arap MOHXOM MaHTaH OMeXTa IyJa Oomraj, aMeTUCTH paHTHh OyHadr
XOCHJI MEIIaBaJ.

Py6un, candup, ametuctxo 6apou Taii€p KapaaHu 3e0y 3MHATXOHU
ryHOTYH uctudoaa Oypaa MemaBaH.

Yucypxon JIMM: okcHIM aJIFOMUHUM, THAPOKCUAU AJTOMHHUH,
ampoTep, NI0PAJTIOMUHUN, CAHTH TaJX.

) CaBoJ1 Ba cynmopuuixo

1. | lap acocu ajntOoMHHHUI Ba naiBacTaxou OH YaJBaJ € KM pacM Taiép
KyHel. ba xopxou takiaudrapaaaToH 3b30X JUXEN.
2. | Myonunaxou peakCcHsiXou TariupoOTXOU 3€pUHPO HABUCE.

AlLO, — Al — AICl, — AI(OH), — AlL,O, — NaAlO,—
— Al,(S0O,),— AICL,.

3. | ba maxnynu namaku AlCIl, tmaxaynu HATpUiK XypaHaa OXUCTA
MJIOBa KyHEM, 4il XeJ TariupoTxo pyit Mmenuxan? ba yaBob6aTon 00
HaBUIITAHU MYOJMJIAXOU PEAKCHS IB30X IUXE.

4. | Jap ny 3apdu 6eHom wmaxayixou OepaHr goaa mypaacT. SIke a3
ouxo maxuynu NaOH, nyromam Goman maxaynu AlCl, Oymanam
MabIIyM acT. A3 ATOH peakTuB uctudoma Habypma nap xkamom 3apd
4l Xxea Monajaa OyJaHampo MyaisiH KyHe/I.

5. | Pyitxatu yuxo3xou Jap XOHaaTOH ucTudomaldypiaan a3 adlOMHUHUN
COXTallyapo CcO3eJ Ba XOCUATXOU (U3UKHUU OHXOPO MYKOHCa
KyHen. bapou uit dpapk MmexkyHan? Cabadampo 330X JTUXEI.
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§ 28 ) Magpken MeTa/IXOM IypyX4yau WjaoBarum rypyxm 1

nap yaasaiau pappi. Coxtu arom. Xocusitxo. Muc

Jlap rypyxuau uinoBaruu rypyxu | qaasaaum gaBpi c€ DJIEMEHT-
MHC, HYKpa Ba THJIJIO 4OUTHp Oyaa, OH TypyXdau JIEMEHTXOU MHC
xaM HoMOap merapnaaja. bapoOGapu 3uén rapauaanu TapTHOU paKamMu
AJIEMEHTXOU TYpyXuau PyX XOCHUSATXOHW MeTayii ad3yna, GaboOTHOKHU
KUMUEBH CYCT Merapaa.

Hap kaTtopu $abOIHOKWU METAJIX0 O0abJ a3 TUAPOTreH MEUCTAal.
bapoun xaMuH MeTanaxowm Ma3Kyp a3 Tapkubm o0 Ba Te300X0
rugporeHpo ¢uiypaa 6apoBapja HaMeTaBOHAH/I.

HuxosT maiiBacTKyHaH1a ajlajaxycyc THJJIO Xy0 maiBacT Merapaas.
DOHeprusiu 6apkpo xy0 meryzaponan. [lap 6o0atu 3JaeKTprys3apoHit
KaTOpHW THUJIJIO, HYKpa Ba MHUC KaM MEIIaBaH].

MaBkKeb Ba COXTH YOWUTMPUHIABMHU JJIEMEHTXOM KHUMHEBHN aap
yajaBaJid JaBpi. Muc nap 4aaBajiu 2JIEMEHTXOM KMMHUEBH Jap JaBpau
4 xatopu 5, rypyXx4yam HUJOBaruu rypyxu | qodrwp myaa, pakamu
taptubuam 29 act. Maccan HucObuum aromam 6a 63,546 GapoOap.
3UYWH aTOMaIll YyHUH acT:

@9)Cu 2; 8; 18; 1; 1s? 252 2p° 352 3p° 3d™ 4s'; [Ar] 3d™ 4s"

Hyxpa pap wanBanu gaBpuu 3JIEMEHTXOW KUMHUEBHU nap OaBpH S,
KaTopu 7, rypyxdau ujoBaruu rypyxu 1 qolirup meboman. Pakamu
taptuOuam 47. Maccan Hucoum aromam 107,868. CoxTu atroMam WH
acr:

GDAg 2;8;18;18; 1; [Kr] 4d™ 5.

Tunno nap yaaBajud AaBpUM DJIEMEHTXOM KUMHUEBH Aap naBpu
6, katopu 9, rypyxdaum mioBarum rypyxu 1 gourup Oyma, pakamu
taptubuam 79. Maccau HucOuu atomam 196, 967. CoxTu aromaii
YyHUH acT:

GDAu 2:8; 18;32; 18; 1; [Xe] 4/ 540 65

Muc, HyKpa, THIIO gap Y30eKHCTOH Oucép Bomexypana. A3 pyum
3axupaxou MUc Y36ekucToH voiixou 10—11, 3axupaun Tumio Goman,
qou 4, a3 pyu UCTEXCOJ YOU 7-yMpPO HILIFOJ MEKyHas.

Merannu muc gap konu Kanmokkupu Onmanuk maByyn Oyaa,

131



MabJaH Jap KOMOWHATH MabaaHxou kyxuu OiMaluvK a3 HaB KOp Kapja

MemaBana.

Tunno acocan gap koHu MypyHtoBu Kuszninkymu Mapkasii, KOHXOU
HyKpa Ooman/, nap Buiostxou HaBoinn Ba HamaHroH yorrupas.

Yaosanu 14.
Bban3e XOCHUATXO Ba nameaBﬁ aap Taduar
P Suuim, Xwucca
DneMeHTH | cp arom, | I/eM’ | Xapopartu | aap Kypau Boxypin nap Tabuar
KUMHUEBHT HM ryaoswui, [ 3amun, %
°C
Cu,O xymnpwur,
Cu 0,128 8,96 1083 0,01 Cu,S yunon muc,
XaJIKO3WH,
CuFeS2 KOJIYe1aHu
muc, (CuOH),CO,
MajaaxuT
AgZS YUIIOH
Ag 0,144 10,5 960,5 10 HYKparuH, apreHuT.
Jlap xonatu €mOm.
Au — Tabum,
Au 0,144 19,3 1063 5-107 sS'’bHE acoCaH aap
XxoJiatu co

Muc. Muc MeTaniecT, KM a3 KaJjuM 0a oJaMOH MablIyM Oyda. A3
xynam muc 00 Kaaxbarii — OupuHYM (OpoH3a) Map KaauM XaM Xau-
KaJIXO0W TYHOTYH, CHJIOXXO, allléu Py3rop Tauép HamMymaaaH/I.

Muc gap tabuat xkam aydop meosia. OH acocaH nap naiBacTaxo,
O0ab3aH Tabuu, sApHE Jap XoJaTtu cod Xam aydop Meosn (yaaBaiu 14).

Hctexcou. bapou nmap caHoaT XOCHJ KapJaHW METaJlJl OKCUAU
MeTaJuIpo 00 €pum aHTHIIT € KK ra3u ryoop O0o3rapaoHia MemaBa.

bapou xocun kappanu Muc capaBai mablanu Cu,S (MUCH YUIIO-
JI0p) CY30H1a MEIIaBaI:

2Cu,S + 30, = 2Cu,0 + 280, 1.

Hap natuyam peaxkcus maxcynoru xocunmynau (Cu,0) 60 mucu
quiiogop 0allHU XaM TabCHP KYHOHJIa, MUC XOCHJI Merapaa:
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2Cu,0 + Cu,S = 6Cu + SO, 7.

Mucu 60 wH ycyn rupudTamyna gap TapkuOam wuioBaxou Ni,
Ag, Au-po nopaa. bapou xocun kapaaHu MUCH cod a3 BIEKTPOIU3
nctudoaa medbapan.

SbHe, 6apou XOCUIKYHHU MHUC Jap CAHOAT YCYJIU DJIEKTPOIHU3PO
0a xop mebOapann. Jlap Hatruyau peakcusi okcuau cyiadyp (IV)-xocun
MelIaBaJ, KA améu XOMU MyXUMHU KUMEBUCT. A3 oH Oapou rupudTaHu
cyndyp Ba aurap nanBactaruxou cyindyp uctudoaa MedOapaH/I.

XocusaTxou pusukii. Muc paHru 3apau CypxToO aomTa, MeTaliu
JOPOM XYCYCHUSITH DJIAaCTHKUU XyO meOomian. DHeprusu OapK Ba
rapmMupo xy6 merysapoHajn. bab3e xocusTxosm nap yaaBaiu 14 Hu-
IIOH J0J1a 1Iy/1aacT.

XocusaTxou kuMuEéBA. Muc Metamuiu HucOaran kamdabon Oyra,
Jlap MIapOUTH OJaTil Jlap XaBO, XaTTO 00 OKCHUIe€H XaM OKCHUJ MEIIaBa/l.
Hap xapoparu O6anang 60 6ucép Mommaxou comna 0a peakcusl TOXUI
MeTaBa;

Cu + CL, 2 CuCl,; 2Cu + 0O, 2Cu0O; Cu+S = CuS.

MeTtanau MHC XaM J1ap XaBO MYAJaTH 3UEJ HUTOX JIOIITa IIaBa,
060 Oyrxou 00y OKCHIe€H Ba aHTHJAPUIM KapOOHATH XaBO 0a peakcus
JIapo-mMaja, MaJlaxuTH paHru cab3u OallaH] JOIMTapo XOCHJI MEKYHa/I.
Oxubar caTxu MaxcyJioTH MUCUH 00 mapjaau cab3u TyHYK MyHIOHJAA
MelIaBaj:

2Cu + O, + H,0 + CO, = CuCO,-Cu(OH),,
CuCO,- Cu(OH), € xu (CuOH),CO, — manaxwur.

bo ruaporen, kapboH Ba HUTpOreH (a30T) map xapopatu Oamang 0a
peakcusi MeaaposiI.

Mertannu muc gap Karopu GaboITHOKA 0abau THUAPOTECH MEHCTA.
On 60 Te300u xjopu, Te300u cyndaru cepod 6a peakcus HaMeaaposiI.
bo rum3atu (koHCeHTparcusu) Te300u cyndar 6a peakcus gapomMaja,
okcuau cyndyp (IV)-po ayno MmekyHan:

Cu + 2H,SO, 2 CuSO, + SO, + 2H,0.
(Fum3ar)

bo Te300u HuTpat MyBodUKHU FUI3aTH T€300 0a peakcusiu T'yYHOT'YH
MEIapOsL
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Cu + 4HNO, > Cu(NO,), + 2NOZT + 2H,0.
(Fui3ar)

3Cu + 8HNO, = 3Cu(NO,), + 2NOT + 4H,0.
(cepob)

ITaiiBacTaruxou ayBajieHTAau MHUC.

Oxcuan (IT) muc (CuO). Oxcuau muc (II)-po 60 MeTanam MUCpPo
nap xaBo Taconna, € ku 00 tadhconumanum Hamakxou muc (II) 6o
poxu Tauy3us xocus MekyHana. Oxcuau mucu (II) xocunmyna mongau
cnéxToO acrT:

(CuOH),CO, ~> 2CuO + CO,T + H,0.

Oxcuaun muc (II) 60 GapkapopkyHaHmaron 6a peakcusi JapomMaja,
METaJIl MUCPO XOCHUJI MEKYHaJ:

CuO + H,=Cu + H,O, CuO + CO=Cu + COZT .
Baii map o6 xan mamemanaja. bo Te300x0o Oa peakcus gapomajna,
HaMakK XOCHWJI MEKYyHa/: CuO + HZSO4 = CuSO4 + HZO;
CuO + 2HCI = CuCl, + H,0.

I'mppoxcuau muc (II) Cu(OH)Z. Mopnaan map o0 xajdHalaBaHIau
XaBOpaHT OyJla, peakCHUsIX0U 0a acoOCX0 XOCPO HaAaMOEH MEKYHA:

Cu(OH), + H,S0, = CuSO, + 2H,0.

Bbapou rupudranu ruapoxcuau muc (II) acocan 6a Hamakxowu
NyBAJIEHTHOKHM Jap 00 XajllaBaHJah MHUC HWIIKOP TabCUP KYHOHIA
MelaBai;

CuSO, + 2NaOH = Cu(OH), ¥ + Na,SO,.

Arap runpokcuau muc (II) rapconna masan, Taysus myga, oKkuoar

okcuau muc (I1) (pararu cué€x) Ba 006 XOCHT MemIaBal;
Cu(OH), > CuO + H,0O

Jap OaiiHu HaMakXOM MHUC a3 XaMmMa mypaxaMmusATaul Jgap Xo4yaruu
xank cyndaru muc (II) meboman.

Cyadaru muc (IT) (CuSO,). Xokau panram capen Oyna, Kpuc-
tamnruaparam (CuSO,5H,0) kymopocn MUC HOMHIA, KPUCTAIIH
kaOyapaHT meborma.
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Xnopuau muc (II) CuCl,2H,O — monnan cab3paHr, HUTPATH MHUC
(II) Cu(NO,),:3H,0 — Monnau panram Kabya MeOOImanI.

Hctebmoa. Azbacku Moaaum XxyO ry3apoHaHJAau dHEPrusin 0apk
(6abpam THIJIO Ba HyKpa Jap YOHW CEIOM) acT, Jap SJIEKTPOTEXHHUKA Jap
000aTu TalépKyHHU CUMXOU T'YHOTYH HUCTH(}OIa Merapaa.

Muc 6a Tapkubu OucEp Xynaxo Memaposii Ba OHXO Jap XOYaruu
XaJIK JOPOU axaMUsITU MyXUMaHJ. A3 OH yymyia OMpUHYUU ATIOMUHUN-
manran —Cu (90 %), Al (8,5-9,5 %), Mn (1,5-2 %), naryn (4e3)— Cu
(57-60 %), Zn (40-43 %), aukenud — Cu (65-67 %), Ni (33-35 %),
Mn (0,4-0,6 %), kouctautuH — Cu (59 %), Ni (40 %), Mn (1 %) Ba
raifpa act (06a MaB3yu Xylnaxo HUTapen).

[TaiiBacTaruxon MHUC MOJJAaXOW KUMHUEBUAHJ, KU Oapon MaxBH 3a-
papKyHaHJAaroHU KHUIIT30PU XOYarwuu NeXOoT UcThudOoAa MerapaaHl.
Macanan, xynopocu muc (CuSO,-5H,0) sx4os 60 omMexTaum OXaku
myKypTa ke a3 Moamad KUMHUEBH (IIECTUCUA) acT, KU Oap 3uanu
3apapKyHaHJaroHW KUIIOBap3i MaBpUIH UCTU(OAA KApOp MErupas.

Arap nap Tapkubu XOK MHUC Hapacan, Oa cal3umi, puBOY Ba
XOCUJTHOKWUHU 3UpOaT TabCUPU YUAANA MepacoHan. Bait map uapaé-
HU POTOCUHTE3U PAaCTaHMXO MIITUPOK MeKyHana. [Jap Oobaru a3zxyn-
KYHUU HUTPOTEH Ba Jap CHHTE3W KapOoH, Kpaxmau, cademaaxou
pacTaHUXO axaMHUSATH KaJlOH jaopan. A3 UH py, Aap TaUuE€pKyHHUU
MUKPOHYp#, Ku O0a cudaru nectucua uctudoma merapaan, 6a Kop
Oypna MemaBaja. MacanaH, KynmopocHu MHC, XJOPUAU KallUi Ba
OMEXTau MOYECBHHAX0 MUKPOHYPUXOU MHC-KaJIHH-HUTPOreH 0a XUcoO
MepaBana. Hamakxou mMuc gap 6o6atu Ta€pkyHuH paHTyOOpH
T'YHOT'YH ucTudoaa MerapaaHs.

) CagBoJ1 Ba cynopuiixo

1.| CoxTu aTOMUHM METaJIXOM MIIKOPHA Ba MUCPO MyKouca KyHen. Yu
xen (apkpo nunaen?

2.| Coxaxou uctudomadbapuu MHUC Jap XO0Yaruv KUIUIOKPO ¢haXxMOHE.
Myoaunaxou peakcusixou 6apou 6a aman Oapopuu TaFrHHUPOTXOH
3apypHuHd 3€pUHPO HABUCE!

a) Cu™ CuSO,~ Cu(OH),” CuO~ Cu;
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6) (CuOH),CO,~ CuO — Cu(NO,),~ Cu(OH),~ CuO;
J

CuO = Cu = CuCl,

3. | bapou xan xapaanu omextau a3 10 r muc Ba okcuau muc (II) ubo-
patpo 36,5 r maxaynu 20 %- u te306u xnopuna capd myn. Xuccau
Maccad MUCH JIap OMEXTau MOTHION OyJapo XUCOO KYyHE/I.

§ 29 ) Hyxkpa Ba Tiiiio. Xocusairxo. Merebmoun

Hykpa (Ag). Hykpa metannu KkumMmar0axoecT, KU a3 Kaaum Oa
WHCOHOH MabJyM Mebomaja. Bait metamnu yuimomop, panram cade-
aIu MyJlouM Oyna, dHeprusu OapK Ba rapMupo xyO (4ou SIKyMm)
Mery3apoHaa. HuxosaT xy06 maiiBacT merapaaz. A30acKu HyKpa Mab-
JTaHU MYJIOUM acT, XyJIaxou OH 00 HHcOATXOW MyXTaludu MUCY PYX
uctudona memanaa. SvpHE, a3 UH XylIaxo xap ryHa améu 3e0y 3uHAT,
AHYOMXOM Py3rop, TAHraXxoW HyKparuH Taiép MEKyHaH/I.

A3zbacku, HaMaKXxOHM HyKpa JOPOH XyCYCHUSTXOU KYIITaHU MHUKPO-
OpPTaHU3MXOSHJ, a3 OH BOCHUTAaXxOW TYHOTYHH JIOPYBOPpPO oMoja
Meco3ana. O6u nonmn HyKpa [Ag']-nap mynnatu napo3 cudarampo rym
HaMEKyHa/J.

Hap acpu [V-ymu nem a3z menon Anexcannp Maxkenonckuit (Mckan-
napu MakayHit) 6a KaTop AaBiaTXo xamia Kapjaa, oHXopo 0o HaBOar
3a0T kapa. Urtudoko, xanromu xamiua 6a XUHAYCTOH nap OailHU
ackapxou § 0emMopuH MebJaBy pyJa MaxH rapauaa, sk KUCMHU acKapxo
a3 xamMmuH OemMopii HOOyn memiaBaHa. TaauyqyOoBap OyaaHu xoauca aap
XaMWH acT, ku 0emopi (dakar gap OailHu ackapxo maxH memanan. [ap
OailHu capBapXxo UH 6emopii BoHamexypaa. bapou uin?

Hyxkpa a3 yuxatu KMMHUEBI HUXOAT Faiipudabon act. bo okcurew,
00, XarTo Te300X0 XaM 0a peakcus HaMeaaposi. Y aap Te300M HUTpaT
XaJl IIy/1a, HAaMaKl HUTPATH HYKpapo XOCUI MEHAMOSII:

Ag + 2HNO, = AgNO, + NO,* + H,0.

XaHromu rapMKyHi 00 xjop, Opowm, Wom Ba cyindyp Oa peakcus
JIOXUJT MEIIaBa.
Hutpatu Hykpa omextam a3 xama Oucép uctudomamabasgan HyKpa
meodoman.
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Bapou taiiép xapaanu GoTo3IEMEHTX0

Jap Taxauii KUMUEBH

AgNO,

Jlap KuMHEN OpraHUKHA OKCHUAKYHaH/1a

BapOI/I HCTEXCOJIHU OMHAa

Bapou nymoHmanu carxu améxo 00 HyKpa

A3 OH aurap omMexTaxow HykKpa rupudra, 6a TalépKyHUH OHHA
uctudona mebdapau.

Hutpatn HyKpa 0a rajoreHuIXo peakTuB, s’bHE XJIOpHUI, Opomu,
Honmuaxopo Oapou MyailsH kapaaH uctudoaa Oypaa MeraBa.

Tuaao (Au). Tumino — MeTaayid paHram 3apad MyJdoum (Hapm),
XyCyCUSITH XyOW TUTacTUKH (Yakymxypi) (4ou sSIKyM) aopaj, OCOH
napo3 kapjaa memaBaja. MyBodukH Imkaian Mocc gapadan caxTHAII
06a 2,5 6apobap act. A3 tuino radecuam 0,0002 MM KOFa3W 3appHH
Taiép kapaad € ku a3 1 r Tmiuio napos3uamt 3,5 KM CUMU HUXOST OOpUK
Tal€p KapaaH MyMKuH acT. ['apmit Ba yapaénu 0apkpo XxyO (4ou TyIOM)
Mery3aponan. 3uuuam 19,32 r/cm®. Tumno map tabuar acocaH aap
xoJiaTu cod (Ttabuit), map Tabmar gap XojaThu €MOUW HUXOSAT KaM, Jap
XO0JIaTH Maija — Maiia gap per (KyM) Ba YMHCXOM KyXid MOII Xypaa
BoMexypan. Jap 1m® obu 6axp 0,008 r, map xyuaiipaxo Ba xyH 0,01 —
0,05 mr/kr Bomexypan. Jlap 1O0HM 4yBOpHMakKka Ba IMynaku (MysK) OH
XaM TWJUIO acT. bapou To3a kapaa rupudTaHu THIIO a3 MabJaHXOU OH
a3 ycyau mycTtaH uctudogaa medbapaH.

Jlap canoar Oomraj, yCynu acocit a3 MabJaH 4ya0 Kapaa rupudranu
HaMakKXOM MayMybril CHAaHUAU TUJJIO, S’bHE YCYJIU CHaHHUAN uctudoaa
Merap/an:

4Au + 8KCN + O, + 2H,0 = 4K[Au(CN),] + 4KOH.
ba nmamaknm maumysra xocunmynam K[Au(CN),] pyx Tabcup
KYHOH/la 11aBaja, OH TUJUIOM TapKMOM HaMaku MayMybrupo ¢uiypaa
MeOapopa:
2K[Au(CN),] + Zn = K,[Zn(CN),] + 2Au.

3e0y 3uHATH a3 THJJIO Taépuryaapo 60 "amMmu Xya auaaen. Bai
a3 yuxaTu KUMUEBHA HUXOSAT maccuB (rapudabon) act. Kapub ku Oa
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peakcusaxou KUMHUEBH Hamenaposa. Twiuio TaHxo 00 obu 3ap, sibHE
60 HucOatu omextau 1 : 3 monu Te300u HUTpaAT 600 TE300U XJIOPUIHU
KOHCEHTPOHHIa 0a peaxkcus Meaaposi:

Au + HNO, + 3HCI = AuCl, + NO1 + 2H,0. (1)

AuCl3-H xocuiurapauaa 6o te3zobu xymopuam 3uénatit rupudra
naBact mryaa, omexrau Mmaqmybsruu tTapkubam H[AuCl,]:
AuCl, + HCI = H[AuCl,]. (2)
Peakcusixon 1 Ba 2-po ymMyMid rapAaoHja, peakCusiui XOTUMaBUU
3€pUHPO XOCHUJI MEKYHEM:

Au + HNO, + 4HCI1 = H[AuCL] + NO T + 2H,0.

Xokaxou THIO0 60 00 € ku xyop 6a peakcus memaposia (150 °C):
2Au + 3Cl, = 2AuCl,.

Tunno merannam 3aprapum KUMMaTr0axocT. AMMO MYJOUM
Mmebomran. A3 xamuH cabad O6apou Tall€pKyHUH MaxCyJIOTH 3aprapi
Ba TEXHUKH a3 XyIaxou HyKpaBy MHUCHU a3 OH rupudramryna uctudomaa
Mmebapana. Macanad, 6a MaxCyJIOTH a3 THJUIO Talépuryaa ry30IITaHu
tTamra (nmpoOa) mukgopu (pousuum THIJIOPO O0a WMH ameé MabIyMm
MekyHan. CyxanoHu «mpobaam 583» MabJIyM MEKyHal, KU Jap
Tapkubu uH amé tuno 58,3 dous mebdoman.

) CapoJ Ba cynmopuuixo

1.| Kouxom THIO Ba HyKpa nap Y30€KHCTOH Jap KaaoM XYAyIXO
yourup mynaact?

2.| XocusaTxon XocH (GU3NKHUU THIJIOPO HOMOAp KyHEs.

bapou uin TuaI0 3aHT Hame3aHan?

4.| A3 peru 60 TUIJIO OMeXTallyjga 4l XeJ Kapja TUJJIOPO To3a
Kapaa rupudTad MyMKUH act?

bt

§ 30 MaBKeH 3JIeMEHTXO0HU I'ypyX4au WJIOBATIHHU I'YPyXH
' II nap yaaBaau napii. Coxtu atoMm. X0CUATXO

ba rypyxuam unmoBarum rypyxu Il yanBanu gaBpuu 3JEMEHTXO
ce JJEMEHTH KHMHEBH: pyX, KaaMui, cuMo0O Mmemaposia. MaBkeu
YOUTHUpIIaBiA Ba COXTH aTOMUHM OHXO Jap YaJBajJd JaBPUU DIEMEHTXOU
KUMUEBT Aap yaaBanu 15 6aén mryman.
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Hap rypyxuau wioBaruu rypyxu. I, spHe nap KabaTtw d3HEPreTUKUH
OepyHaWm TaMOMHU DJIEMEHTXOU TypyXduau pyX 2-TOTHA S-3IEKTPOHXO
xactana. OHxo OapKapopKyHaHIaaH. XOCHUATH OapKapoOpKyHaHAarn as
pyx 6a cyu cuMo0 CycCT IIygaH MErupas.

JaemenTxou kumuésuu rypyxu Il rypyxuyam naosarin Yaosanu 15.

XocuaTxo Pyx Zn Kanmuit Cd Cumo0 Hg
Pakamu masp 4 5 6
Pakamu katop 5 7 9
I'ypyx IIB IIB IIB
Pakamu taptubn 30 48 80
Ar HUCOR 65,39 112,42 200,59
IIporoHu ssapoun aroM 30 48 80
YolrupuaBun
IEKTPOHXO Jap Kabarw 2 8 18 2 2818182 281832182
JJICKTPOHU
®dopmyman myxtacapu | [Ar] 3d¥ 4s? | [Kr] 4d™° 552 |[Xe] 4/ 5d*° 652
JJIEKTPOHN

DJJIeMeHTX0HU rypyxdyam PpyX acocaH 1y BaJIEHTHOK Oyna,
naiBacTaxou sIKBaJjeHTaWM cUMOO XaM Mabiaym acT. bapou ad3ynanu
pakKamMu TapTUOUM OHXO XOCHUATH METAJJINM OHXO Iyp3yp Merapaa.

Meramnu pyx nap Bunosatxou Yuszaxy CypxoHmapén Y30€KHUCTOH
— KOHXOM YUKyJIoY Ba XOHYM3a HMCTEXCOJ MemaBan. /lap mangoHu
Mabaanu OaMaiauk sK4osi 00 MabIaHXOU PyXy MHC MabJaHU KaJIMUI
XaM BOMEXypan.

XocuamaBii. bapou gap canoar rupudTaHm MabIaHWU PyX MNaW-
BacTau TaOMHMHU OH XYKKau pyxX cy3oHja Mmemanajg. OKuOaT OKCUIU pyX
rupudTa MelaBan:

27ZnS + 30, 2 2ZnO + 2SO0, T.

Oxcuau pyxu xocuiiryaapo 6a 0apkapopKyHaHIaroH Oaprap/ioHia,
pyx rupudTa MemaBai;

ZnO+C > Zn+CO?%T; ZnO + CO > Zn+ CO,T.

Xocuarxon pusukii. Pyx Merannm caxTu HyKpalllaKJId paHraml
xokuctapuu 6anang meboman (ba wagsanu 16 uurapen, caxudan 140).

[IIymo€H map XaBO OKCHJIIABUU PyX, XUpa IIyJa MOHJAAHAIIPO MY-
IOXHU/JIa KapAae.
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Xocusitxou kumuéBii. CaTxu MabJIaHU PyX Jap XaBO OKCHI Trap-
nujaa, mapjau TYHYK XOCHJI MEKYyHaJl Ba a3 UH Py, xelie 0apKapop acT.
bapoun xamuH Xxam Baii map xapoparu Oamanm 00 Moamaxou comjaa O0a
peakcusi Meaaposi;

2Zn + O, > 2Zn0O, Zn + Cl,~ ZnCl,, Zn + S = ZnS.
Yaosanu 16.
Bab3e xocusiTxon (pU3NKiIA Ba MaXHIIABUH
Zn, Cd Ba Hg nap rtaduar

One- | Paguycu | 3uum, Xapo- Xwucca Boxypin nap Tabuar
MEHT aToMm, r/em? paru ap Kypau
KU- HM ryzno- 3amuH %
MUEBMT sutn °C
ZnCO, mmnaru pyx,
Zn 0,139 7,13 419,5 0,01 ZNnS— XYKKau pyx
CdS — rpuHOKHT,
Cd 0,156 8,65 321,0 10- Jlap KOHXOU MHUC 00
MHC
Hg 0,160 13,546 -38,89 10¢ HgS — xunoBap

Hap mapoutn onmatii pyx 60 06 6a peakcust Hamenaposa. bo Te300-
X0 0a peakcHs Japomajia, HAMaKX0pO XOCHJ MEKyHa/I:

Zn+2HCl = ZnCl,+ H,1.

bo Te300u cyndar Ba HUTpaT MyBOPHUKH FUI3aTH Te300Xx0 Oa
peakcusu I'yHOryH Meaaposii. bo maxiynu Tte300u cyndar peakcus uH
TaBp pyu Meauxanu:
Zn + H,SO,~ ZnSO, + H,T.

bo H,SO,-n xoncenTtponuaa 6a peakcus aapoMaaaH MyBOGUKH
runsatu te300 H.S, S, SO, xocun Memasan:

Zn + 2H,SO, = ZnSO, + SO,T + 2H,0.
(koHC.)

XaHTOMHU TabCUPKYHOHUHM PyX 00 Te300M HUTpAT ra3u TUJPOTCH
xocuia HamemaBad. MyBoguKu ruisizaTu (KOHCEHTparcus) Te300 peak-
CUSI UH TaBp COJIUP Merapias:

3Zn + 8HNO, = 3Zn(NO,), + 2NO 1T + 4H,0,
(koHC.)
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4Zn + 10HNO, = 4Zn(NO,), + N,OT + 5H,0,
(cepoO)
47Zn + 10HNO, = 4Zn(NO,), + NH,NO, + 3H,0.
(Oucép cepob)
Azbacku pyx MeTtamuu ampoTepucT, 00 HMKOpXo Oa peakcus
MeIaposi:

Zn + 2NaOH + 2H,0 = Na,[Zn(OH),] + H,* .

Naz[Zn(OH)4] — XO0JIaTU HaMyad MayMybrdd HAMaKu CHUHKATHU
HaTpuil gap 06 mebdoman.
Oxkcuaxossm. ZnO — wmoamau cadenpadr Oyma, 6apoum XOCHII

KapJaHHU OH a3 PEaKCHUsIXOU KUMHUEBUH 3epUH HCTH(dOIa MebapeMm:
1. bo okcuren Tadconaan € Kku oMmextam TaOUuu OH ZnS-po map
XaBO Cy30HJIaH.

2. Tadconmanu HaMaKkXo: ZnCO3 = 7Zn0O + COZT ,
2Zn(NO,), = 2Zn0O + 4NO,+ O, T ;
3. Tadconganu ruapokcuau pyx: Zn(OH), = ZnO + H,O.

Oxcuau pyX (II) okcuau amdorepin Oyna,oH xam 60 T€300X0, XaM
00 MIIKOPXO 0a peakcus JOXUJ MIyJa, HaMaK XOCHJI MEKyHasI:

ZnO + H,S0, = ZnSO, + H,0,
ZnO + 2KOH + H,0 = K,[Zn(OH),].

I'mapokcuay 31eMEeHTX0M TypyXdau pyX nap o0 xaja HaMmemraBaH/I.
Bapou xocus kapaaHu oHX0 0a HaMaKXOH Jap 00 XaJaBaHa HIITKOP
TabCUP MEKYHAH/I:

ZnSO, + 2NaOH = Zn(OH), ¥+ Na,SO,,

CdSO, + 2NaOH = Cd(OH), ¥ + Na,SO,,
Hg(OH), — nuxosat 6ekapop (nap 60y0 6a€n rapauaaacr.
Cd(OH), — acocan 6a XOCUATH acoC COXHMO acT.

Zn(OH), — 4yH pyX Ba OKCUJH PYyX JIOPOU XOCUATH aM(POTEPUCT.
I'mapokcuam pyx 60 Te300x0 0a peakcus aapomana, HaMaKXo
XOCHJI MEKYHa:
Zn(OH), + H,SO, = ZnSO, + H,0.
Hamaku cyndaru pyxu xocuiamyaa aap makid KyImopocu MUC —
ZnSO,- 7H,O, abHe nap IaKiau KPUCTAIJIOrUAPAT rupudTa MeIaBa.
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Hamaxu ZnSO,- 7H,O sxe a3 maiiBacTanm HUXOAT MyXMMHM pyX Oyna, Oa

Makcaaxou 3uéne ucrudoaa merapaa.

I'mapokcunu pyx uyHOHe, KU nap Oomo Oa€H kapaem, azbacku
coxubu xocusatu amdorepuct, 60 UIMKOPXO XaM 0a peaKkcHs Meaaposi
Ba CHHKAAaTX0 XOCHUJI MEHAMOSII;

Zn(OH), + 2NaOH = Na,[Zn(OH),].

Cumo06. CumMo0 nap mapouTu onaTii MabJAHECT, KM Jlap XOJIaTH
MOEbTl nydop Meosin. Bali panru mabexu HyKpaud YHUIOAOp JIOIITA,
0apk Ba rapMupo xy0 MerysapoHaj. XapopaTcaHy Ba OapoMeTpXou
CUMOOHPO a3 Ha3zap T'y3apoHIae/I.

Byru cuMo06 HUXO0AT 3aXpHOK acT. ByFu OH HHCOHPO MEKYIIa/I.

Hap mapountn omatit 60 OKCHUTE€HH XaBO Ba JUTap MOJAaxo Oa
peakcusi Hamenaposia. AMMO Aap XapopaTu 0a yymum Ha3zauk (357,25
°C) 60 okcureH 0a peakcusi MeAAPOSII;

2Hg + O, = 2HgO.

Cumo0 60 OKCUTEH OMeXTa IIyja, Iy HaBbh OKCHJ: OKCHIH CUMOOH
(I) cuéxpanr Hg,O Ba okcuau cumodu (II) HgO-u panram cypx (map
XO0JIaTu Maijamnryna panrda 3apna) xocus meHamosian. Oxcuau cumo6 (I1)
0apou XOCHJI KapJlaHU MaiBacTaxOW JUTApH 3apypUU CUMOO améu XoM
meboman. Ou 6o poxu tadhconmanu Hamaku HUTpatu (I)-m cumo0O
rupudTa mMemaBa:

Hg(NO,), = Hg + 2NO,T + O, T .

Cumo6po a3 HamMakxou Jgap o0 xaamaBaHJa Oapobapu TabCcHUp-
pacoHWU UIIKOP rupudTaH MyYMKHH acT. A30acku maiBacTam THIpPOK-
cuau cumo0O (II) moyctyBop act, okcuau cumo0O (II) HgO xocun
MelIaBai.

Hg(NO,), + 2NaOH = HgO + 2NaNO, + H,O.

CuMo6 00 poXHM TabCUPPACOHUM TE300M HUTpAT HaMaku gap o0
XaJIIaBaHJa HUTPAT XOCHJI MEKyHa/I:

Hg + 4HNO, = Hg(NO,), + 2NO, T + 2H,0.

CuMo006 Ba OMEXTaxOu OH 3aXpHOKaHJ. XaHTOMU KOp 00 OH HUXOST
AXTHUET MIyJaH JO3UM MEOSI]I.

Hcrebmona. Azbacku MeTannu pyx 0a KOppo3us NMypTOKaT acr,
Oapou NMymIOHJAHU caTXW améu oxaHil uctudoma merapaan. Hap
TaUEPKYHUHU TYHYKaXOW T'YHOTYHXadM PyX JIOPOU aXaMHSTH KaJOH acT.
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Pyxpo nmap tail€pkyHHU XyIaXOHW T'YHOTYH Ba 3JIEMEHTXOM TajiBa-
nuka uctudona mebapana. Kynopocu pyx (ZnSO,-7H,0) 60 ammodoc
((NH,),HPO,) 6a cudaru MEUKpOHYpUHU PYXH Aap KMIIOBap3h ucTudoaa
Merapaan. Jlap opraHu3mMu 3WHIIa HapacHJaHH PyX OOUCH cap 3aJlaHu

KacaJuXOu TYHOTYH MeIllaBaH]I.

ZnCl, nap xkapuiepkyHun mMetauixo 6a kop mepasaa. Omexrau ZnS
0o BaSO , 1ap Tal€pKYHHUH PAHIXOH caden mOpou axaMHSATH KaJOHAH],.

A3 CdS panrybopu ryHOryHH 3apiApaHr rupudra memaBani.
Owmextau CdS Ba BaSO4 Kaomopon HOMHJIA 1IyJa, OH Jlap CaHOaTHu
70Ky paHrybop 06a kop mepaBa.

CuMo0 map Xya METallXOW TYHOTYHPO XaJI MEeKyHaja. Maxyynu
CUMOOUH METAJUIX0 amaieamanxo HOMUAA MemaBaa. AMaaramaxo aap
MabJaH-TyA03#, gap THOOUET nuctudoma merapaan.

> CaBoJ1 Ba cynopuiuxo

1.| bapou amanii rapJloHJaHU TaFrdiUPOTU MOEHNA MYOJHIIAU 3apypUHU
peaKkcusipo HaBUCE:

a) ZnCO, = ZnO = Zn,

0) Zn 7 ZnSO, 7 Zn(OH), 7 ZnO — Zn.

2.| bapou uc6oru mawbmaanu amdorepin OynaHu pyxX MyoAuIau
peakcuspo HaBHCE].

3.| Coxaxoepo HOMOap KyHEeJ, KM MabJlaHU PYyX Ba MalBacTaxou OH
uctudoaa MerapaaH/i.

4.| bapou xocun kapaanu 1,12 auTp ra3um ruaporeH (gap m.m) 4i
Kagap pyx Ba maxayiu 20 ¢onzau Te300M XJIOPHU JIO3UM Meosi1?

5.| Hamaku ZnCl, -po 60 5 ycyn xocun KyHea. Myonunau 3apypuu
peakcuspo HaBHCE].

§ 31 Xpom. MaBkeb nap yaasauu nappi. Coxru
; aToM Ba 0ab3e XOCUSITXOM OH

Xocuamasii. bapou rupudranu xpomu cod oxcuau xpom (III) 6a
MabJaHU ap3u3 OaprapaoHaa memaaja. A3 maiiBactaxo OaprapaoHaa
rupudTaHu MabJIaHXOU OHXO 00 EpUHM ap3U3 ANOMUHOMEPMUS
nomuaa memasan: Cr,O,+ 2A1 = ALO,+ 2Cr.
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Xpom 00 KOKCH OXaHCaHT OapKapop Kapjia IaBaj, OMEXTau XpOM
Ba oXaH rupudTa MemaBai;

FeOCr,O, + 4C > 2Cr + Fe + 4COT.
Hamaku xpoMpo 00 pOXHM BIEKTPOJM3 KapJaH XPOM XOCHII
Merapaa.
Xocusitxou ¢usukaBii. XpoM HyKpaMOHaHAHW paHram caden,
YUJI0A0P, METAJUIECT, KU TapMUBY SHEPrUsin 0apKpo XyO Mery3apoHal.
ba yanBanu 17 Hurapen.

Yaosanu 17.
No XocHusarxo
1 | Pakamu naBp 4
2 | Pakamu Katop 4
3 | I'ypyx VI B
4 | Pakamu TapTuOn 24
5 | Coxtu atom +24: 2;8; 13;1; 1s? 25 2p°® 3s?
3p® 3d° 4s' [Ar] 3d° 4st
6 | Maccau HucOUu atoM, Ar 51,996
7 | IIpoToHu ssApou aToM 24
8 [3uum, r/cm? 7,19
9 | Xapoparu rynosuii, °C 1 890
10 | Xapoparu gymum, °C 2 680
11 | Xuccaum gap Kumpu 3aMuH, % 0,02

FeO.-Cr,0O,, (Fe(CrO,),) —
OXaHCaHTH XPOMJIOP

12 | [TaxHmaBé map Tabuat

13 | Kam¢ rapammaact conu 1797 JI. Baknen
14 | Jdapagan Gapkapopuu 0; +2; +3; +6
OKCHUOIIIaBA

Xocusitxom KuMHéB. A3 cababu OH KM caTXU Xpom 00 mapaau
TYHYKH OKCHJ MyNIOHJA IIyJaacT, a3 YUXaTu KUMUEBH xelie GapKapop
acT. Xarto 60 Te300X0 00 AymBop#h Oomaa xaMm, 0a peakcus MeaaposiI.

bo maxnynxou Te3o0xou cyndar Ba xiopua tadcoHa manaja, 0a
peakcusi TOXUJ MEIIaBa:

2Cr + 3H,80, = Cr,(S0,), + 3H,1,
Cr + 2HCI = CrCl, + H, 1.
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Jlap uH peakcus te300u xjmopuj OemTap rupudTa masajg, HAMaKH
CrCl, xocun memasan.

XaHromu Xxapopatu OamaH] 00 OKCUTEH 0Oa peakcus gapomaja,
okcuau xpom (I1I) xocun mekyHan:

4Cr + 30, 2Cr,0O,,
NuauyHuH, XpoM nmap xapopatu OasaHjg 00 SK KaTop MOIAaxOH
coxna xam 0a peakcusi Meaaposi;
2Cr + N, = 2CrN; 2Cr + 38 = Cr,S;;
2Cr + 3Cl,= 2CrCl..
Xpomu Tadconmamymaa 60 Oyru 00 6a peakcusi MeIaposI;
2Cr + 3H,0 = Cr,O, + 3H, 1.

HcTebmoua. Améxon metautii 00 carxyu Xpome NMyIIOHa MellaBa,
k1 O0a xkoppos3us taboap mebomanna. ba oxan 60 HucOAaTH TYHOTYH
XpOM XaMpoX Kapja, Imyiaoau cudaram OajlaHIU COXHOHM XYyCYCHUSITXOH
ryHoTyH rupudTa Memanaa. MacamaH, nymone, ku 12 dous xpom
XaMpoXx Kapja IIyJaact, IyJoAy 3aHTHAa3aHaHJa HOMHJA IIyAa, OH Jap
THO 6apou TaUEpKyHUN YUXO030TH TYHOTYH O0a Kop Oypna memraBa.

5 CaBoJ Ba cynopuiuxo

1.| Oupg 6a MaBKeW XpoM Jap YaJBajd JaBPUU DJIEMEHTXOU KUMHEBMH
Ba COXTH aTOMH OHXO YMPO MeAOHea?

2.| Yapo xpom 6a koppo3us TaboBap act?

Myonunan akCKyHaHJAau PEaKCHSIM XPOMPO HaBHCE].

4.1 0,1 moxn xpom 60 Te3o0u cyindar nmyppa 6a peakcus mapomaja,
YaHJ JIUTPp THAPOTeHpo ¢ymypaa medapopaa Ba aap UH XOJ Uit
KaJap HamMakK XOCHJ MeKyHen?

et

ITaiiBacTaruxou 2, 3, 6-BajieHTau Xpom
§ 32. ’
Ba XOCHUATXOU OHXO

XpoMm 60 mapadaum okcuamaBuu +2, +3, +6 maiiBacTaxou OapkKapop
XOCHJI MEKYHaJI:

Cr?0? — oxkcuau Xpom (IT) — acoci; er Of — OKCHIH XPOM
(II1) — amporepn; Cr°0,” — oxcumu xpom (VI) — Te3061.
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Oxcunu xpom (II) okcunum acocit Oyna, maiiBacTam CHUEXpAHT acT.
bapou xocunkynuu oxcunu xpom (II) amanramam cumo6mopu xpom 60
XaBo okcuj kapaa memanana: 2Cr + O2 = 2CrO.

Hap naboparopus 00 ycynu 3epuH TUpu(TaH MyMKHUH acT:

Cr = CrCl, = Cr(OH), T CrO.

CrO nmap xaBo gap xapoparu 100 °C tadconga mraBaja, oKCUI mIyza,

06a okcuau xpom (IIT) Tabaum meéba:
4CrO + O, = 2Cr,0,.

bo te300x0 6a peakcusi gapomana, HAaMaKXoW IyBaJCHTaAaW XPOMPO
xocun Mexynan: CrO + 2HCI = CrCl, + H,O.

ba okcuau xpom (II) rugpoxkcuau xpom (II) moc omana, oH xam
060 Te300x0 Oa peakcus MeAaposi], MHIYYHHH HaMaK Ba 00 XOCHII
menamosia: Cr(OH), + 2HCI = CrCl, + 2H,0.

bapoun xocun kapaanu Cr(OH), 6a HamMakxou qyBaj€HTaW XpOM
WIIKOp TabCHp KyHOHAa MemaBan. OkuOarT, TaXIMUHH 3apIpaHTH
Clr(OH)2 XOCHJI MEIIaBa:

CrCl, + 2NaOH = Cr(OH), { + 2NaCl.

[TaiiBacTaxon gyBajieHTaum XpoM Oekapopana. bo HIITHPOKU OKCH-
FEHU XaBO OKCHJ MeEIIaBaJi, MalBacTaXOU CEBAJIEHTAU XPOMPO XOCHUJI

menamosa: 4Cr(OH), + O, + 2H,0 = 4Cr(OH),.
Cr(OH), tapconna masan, okcuau xpom (I1I) xocun memapan:
4Cr(OH), + O, = 2Cr,O, + 4H,0.
HMapauau okcuamasuu Cr*? GaprapaoHaH ad maiBacTaum XpOMaH/I.
Onxo 0a oconm okcuj myaa, 6a mariBactan Cr' tadbaun meéban:
2CrCl, + 2HC1 = 2CrCL + H, T
Oxkcuan xpom (III) nmaiiBactam Oapkapopu COXMOHU XOCHSTH
ampoTepucT. Xam 00 T€300X0, xaM 00 UIIKOPXO Oa peakcus gapomaja,
HaMaKX0 XOCHJI MEKYHaJ:
Cr,O, + 6HNO, = 2Cr(NO,), + 3H,0,
Cr,O, + 2NaOH = 2NaCrO, + H,O.
Oxcuau xpom (III) map mapoutu nadboparopus IUXPOMATH aMMO-
Hulipo TachoHaa rupudra MemaBa:
(NH,),Cr,0, 2 Cr,0, + N,T + 4H,0.
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Oxcunu xpom (III) coxubu xycycusitu amborepuct. ba Hamakxou
CeBaJICHTAaU XPOM HIIKOP TabCUP KyHOHJa rHpU(Ta MeIIaBas:
CrCl, + 3NaOH = Cr(OH), + 3NaCl,
Cr(OH), + 3HCI = CrCl, + 3H,0,
Cr(OH), + 3NaOH = Na,[Cr(OH),].
[TaiiBacTaxou XpOoMH gapadan okcuamraBuamion Cr* xam okcu-
KyHaHJa, XaM OapKapOpKyHaHIaaH]I.

CaHru TajJxu XpoMJIop, KM HalBacTaruu CeBaJ€HTaW XPOM acT,
Jlap caHoaTH yapMmrapit 0apou omauxuu nNyct uctudoma merapaai.

ba canru Tanxm XpoMIop CaHru Tanxu Kanuidm xpomupop — K, SO
Cr,(S0O,),  12H,0, canru tanxu amMmmouuin xpomaop — (NH,),SO,
CrZ(SO 4)3' 6H,0-x0 Mucon nryga METaBOHAHJ Ba OHXO CAHTXOM TalXH
xymicudaTu 1ydaHIaaH.

Oxcuau xpom (VI) — okcuau Te300i act. Moananm KpuCTaJIIHA
panram cypxu Oamanna. bo mmkopxo 06a peakcus gapomajna, HaMaKu
XpOMaTHUPO XOCHUJI MEHAMOSIT:

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

CrO, — okcuakyHanaau mypsypect. Moanaxou coanaBy Mypak-
Kabpo okcua MeKyHan, xynam 6a cyu Cr,O, 6apmerapnan:

3S + 4CrO, = 3S0, + 2Cr,0,.

Jlap xapopaTtu OallaHI TaKCHMM Merapaa, Cr203-po XOCUJ MEHa-
mosin: 4CrO, = 2Cr,O, + 30,71

CrO, map mapoutu naboparopi 6a nuxpomaru kanui (K,Cr,0.)
TabCUP PACOHIAHU Te300M cyndaTtu KOHCEHTpoHHUa THpHudTa Mela-
Ban: K,Cr,O, + H,SO, = 2CrO, + K,SO, + H,O.

Oxcunm xpom (VI) 60 006 6a oconii 6a peakcust Meaaposi:

arap 06 6ucép 6oman: CrO, + H,O = H,CrO,,

arap CrO, 6ucép 6oman: 2CrO,+ H,O = H,Cr,O..

A3 uH Mmebaposa, ku 6a oxkcunu xpom (VI) ay xem te300 poct
meosn: H,CrO, T€300M Xpomart HZCr207— Te300U TUXpoMmar.

Te3006u xpomart (H2CrO4) Oekapop, TaHXO Jap XOJaTHu MaxJyJIH
MaB4Yy acT. Hamakxon T€300M Xpomar XpoMarxo HOMHUJIA IIyJa, paHTH
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3apna gopada. Hamakxou Te300M quxpomMar AUXPOMATXO HOMHUJIA IIYy/a,
paHru 3apau 6anaHapo coxuOaH:

Hamakxou kanuitgop Ba aMMOHUMIOpPU TE€300XOM XpoMaT Ba
ITUXpOMaTX0 Oapkapop Ba map 00 XyO xaja merapaaH.

Hamakxou Ma3kyp OKCHIKYHaHAAaroHW Iyp3ypanna. bapou xamuH
MaxJiyJid Te300J0pU OHXO Jap MYyXUTH aTpod Oapou OKCHUIKYHHUU
MOJIIaXO0H T'YHOTYH UCTH((}O/1a MeIIaBaH/I:

3Na, SO, + K,Cr,O, + 4H,S0O,~

= 3Na,SO, + K,SO, + Cr,S0O,), + 4H,0,
6FeSO, + K,Cr,O, + 7TH,SO, =

= 3Fe,(SO,), + Cr,(SO,), + K,SO, + 7H, 0.

OmexTaxou (ImaliBacTaxou) XpoMH jaapadau okcujamraBuamon Cr¢
OKCHJIKYHaHIaroHu myp3yp Oyna, 6a oconit 6apmerapaana Ba 6a maid-
Bactaxou Cr tabauin meébaHI.

Cr*? - Cr* - Cr's,

Gaprapaanua xaM Oaprapjannaa OKCUJKYHaH1a
XaM OKCHUJKYHaH]a

CrOH),  — Cr’OH), = H,Cr*0,, H,Cr 0,

(dakat acoc XaMm acoc, T€300
XaM Te300
(amdoTep)
— CrO — Cr(OH), — CrSO,,
Cr(NO,),,
I—— Cr203 — Cr(OH)3 — —»E
Cr —— NaCrO,,

H,CrO, — K,CrO,,
L . CrO3—|:
Hzcr207 — chr207.
MmucoJi, MallIK Ba MacbhaJiax0u HAMYHAaB#

P> Mucoan 1. Jlap mapoutn nabopaTopus a3 HaMaku (NH,),Cr,0O, uc-
tudona O6ypna, “ByrkoHu cyHBA’ HOM TaypuOau maBKOBappo ry3a-
poHIaH MYMKHUH acT. bapou un Ttaypuba 5,04 r tTuxpoMaT aMMOHHI
rupudra myzga 6oman, 4 XeJ ra3 Ba Uil Kajgap xauym (II.M.) XOCHJI
MeraBana?
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P> Xau. HaBumrann MYOJUJIau pEeaKkcHus.

504 X 7
(NH,),Cr,0, ——> Cr,O, + NZT + 4H,0
252 r 224 1

5,04 X 5,04°22.4

= X = ——-=0,448 m.

252 22.4 252

Yaeo6: 0,448 1 HUTPOTESH XOCHUJ MEIIaBa/l.
P> Mucoau 2. bapou okcuj kapaanu Hamaku cyindaru oxan (II) map
MYXUTHU KHUCJOTAarn a3 IuUXpoMaTu Kanui uctudonga mebdapem.
Myonunaun peakcusu UH 4apaéHpo HaBucen. Myonunapo MyBopUKHU
okcuamaBid — OapkapopmaBii ¢paxmoHen, 6apobap kyHexn. bapou
xocun kapaauu 7,84 v cyndaru xpom (III) uir kagap cyndaru oxan
(IT) Ba uit Kamap AMXpOMaTH KaJUH JTO3UM acT?
P> Xau: 1) HABUIITAHN MYOJMJIaH PEakChs Ba 6apobapKyHi.
+2 +6 +3 +3
6FeSO,+K,Cr,0, + 7H,SO, = 3Fe,(SO,), + Cr,(SO,), +
+K,SO, + 7H,0.

3 Fer2 =18 | Fe*

1 (6apxapopkynanna),

1/Cre =18, Cr® |5 (okcuakyHanaa);

2) nap acocu Mmyonuiiau 6010 O0apou Xocus kKapaaHu 7,84 T cyndaru
xpom (III) uit kamap cyndaru oxan (II) Ba nuxpomaru KadTuid JT03UM
OymaHampo XMUCOO0 MEKyHEM.

X y 7,84
6FeSO, + K,Cr,0, ——> Cr,(SO,),
912 294 392

a) €dranm maccau FeSO,:

x 7,84 912-7,84

—= ; x= ————— =18,24 1;
912 392 392

0) ui Kagap nuxpomaru Kanui jgosum act? K,Cr,0.?
y 7,84 294-7,84

—= ; y=———=588m
294 392 392

Yaeo0: 18,24 r FeSO, Ba 5,88 r K,Cr,O, .
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P> Mucoan 3. Peakcusim OKCHAIIABA — GapKapoOpHIABHH 3EPUHPO
O6apobap kyHen:

K,Cr,O, + KI + H,SO, ™ K,SO, + Cr(SO,), + I, + H,O.
DNeMeHT Ba MOAJad OKCHUJAKYHaHJa Ba OapKapopKyHaHIapo MyaisH
KyHEe/I.

P> Xan. Myoaunau peakCHsidi KHMHEBHPO HABHIITA MErHpeM. Die-
MEHTXOM Japavyau OKCHJIIaBUAaIl TaFruupEéPTapo MyalsiH MEKYHEM.
+6 -1 +3 0
K,Cr,O,+ KI + H,SO, = K,SO, + Cr,(SO,), + I, + H,O.
Jlapadan OKCHIIIaBUHM XPOMH Jap TapKHOHW OMXpOMAaTH Kajdui a3
+6 1o +3 tariiup me€ban. Jlap HaTuya 3-TO PIEKTPOH Kalyin Kapia,
Basudan OKCHJKyHaHIapo u4po MekyHana. Xynoca oH, ku K,Cr,0O,
— oKcuAKyHaHaa acT. Moam map tapkubu iloau-au Kajluid 3J1EKTPOH
ryM Kapza, Aapadau okcuamasuam a3 —1 6a 0 merysapan. Xyioca
oH, ku KI — 6apkapopkyHaHga acrT.
+6 +68 +3

1[2Cr——>Cr, | 6 | 3|1,
- 2 0
3|2l—— 1, | 2] 1]3

K,Cr,0, + 6KI + 7H,SO, = 4K,SO, + Cr,S0,), + 31, + 7H,0.

Yasoo: K Cr,0O, — oxcunxynanna, KI — 6apkapopkyHana.

5 CagBoJs1 Ba cynopuuxo

1.| ®opmynaxou okcuaxou xpomu II, III, VI BanenTa Ba ruapox-
CHUJXOM OHPO HABUCEI.

2.| bapou amanii rapAOHJaHU TAFHUPOTXOM MOEHN MYOAUIAXOH
pEaKCUSIXOU 3apypPUPO HABUCEI:

a) Cr 72 CrO 7 Cr,0O, 7 Cr(NO,),;

0) (NH,),Cr,0, = Cr,0, = CrCl, = Cr(OH),.

3.| Xpomar narpuii (Na,CrO,) 60 namakxou gap o0 Tab3usAlIaBaHIau
Oapuii 6a peakcus mapomana, taxmunu (BaCrO,) sapapanr xocuin
MeKyHaJa. Myoauiaxou MOJICKYJISIpid Ba HOHUHM PEAKCHUSH Ma3Kyppo
HaBHUCE/I.

4.| Okcuam ceBaJeHTaAuW XpPOM, THAPOKCHIAII XOCHSITH amMdoTeph
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nomrranaumpo menonen. Cr(OH), va Cr(OH), amdporep Oynanampo

Oapobapu WHIIOW MYOJIHUJIAW PEAKCHS IB30X TUXCI.
5.| Myonunaun peakcusiu KUMHEBUU 3epuHpO Oapobap xkyHen. Kamom
MoOJ1a OKCHAKYHaHaa act? bapou uii

K,Cr,0. + H,S + H,80, = Cr,(S0O,), + S + K,SO, + H,0.

§33 Manran (Mapranec). MaBkeb aap 4aJaBaJjiu JaBpid.
' Coxtu atom. Bab3e XocHATXO.

Xocuamaii. OKcUaM MapraHpo aap Imedyxou OapkKi 00 KpeMHUM
YyyuioHjaa, MaHrad rupudra memanaa (00 ycyiau aJlOMUHOTEPMHUS XaM
XOCHJI MeTrapian):

Mn,0,+2Si = 3Mn+28i0, (3Mn,0,+ 8Al = 9Mn+4A1,0,).

Yaosanu 18.
Ne | XOCHUIATXO |
1 | Pakamu naBp 4
2 |[Pakamu xatop 4
3 [Typyx VII O
4 | Pakamu TapTtubH 25
5 COXTH aToM +25 2 8 13 2 1s* 252 2p°

352 3pS 3d° 452 [Ar] 3d° 4s?

6 | Maccan HUCOUU aTOM 54,938
7 | IIpoTOoHH siApOU aTOM 25

8 |3wnum, r/cm? 7,44

9 [Xapoparu rymo3swuii, °C 1244
10 | Xapoparu gy, °C 2 080
11 | Xuccaam nap KAIIpu 3aMuH, % 0,1

MnO, — nupomozutr, Mn,O, —

12 | [Taxumasa nap Tabuar
raycmaHut, Mn, O, — OpayHuT

13 [ Kamg mynaact conu 1774, K. Illleene

14 | Japayan okcuamasuu 6apkapop 0; +2; +4; +7
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Maxnynu mamaku MnSO, -po 6a BocHTau DIEKTPOIUZKYHA XaMm
MaHTaHPO XOCHUJI KapJlaH MyMKHH acT.

XocusaTxou ¢pusukii. MaHran MabJlaHU HYKpaMOHaHIW CAaXTH
panram caden act (ba yanBamu 18 Hurapen).

XocusiTXoM KUMHEBA. A30acKu caTXy MabJIaHW MaHTaH 00 mapjau
TyHyku okcua (Mn,O,) nymonaa mymaact, XaTTo XaHroMu TadCoHIaH
XaM OKCHJI HaMellIaBaj.

Bakre k1 MaHTaH Tad)coHIAa MelIaBaj, 0a sK KaTop peakCUsIXOou KH-
MuéBil Mmenaposa. bapobGapu tariiup gogaHu xapopart 00 okcureH MnO,
MnO,, Mn203, Mn3O , XOCHJI MEKYHAJI::

4Mn + 30,= 2Mn,0,.
bo 06 tadconna maan, 60a 3yaai 6a peakcusi MeaaposI;
Mn + 2H,O = Mn(OH), + HZT .

bo ranorenxo, cyndyp (OITHHTYTUPI), HUTPOTEH (a30T) Oa peakcus
napomana, MnCl,, MnS, Mn,N, xocuin MeKyHa:

Mn + Cl, = MnCl, Mn + S =MnS, 3Mn + N, = MnN,,.

bo te300xoum cepob Oa peakcus mapoMana, TUHAPOreHpo pumrypaa
Mebapopa:

Mn + 2HCl = MnCl, + H,T, Mn + H,SO,= MnSO,+ H,T .

bo Te3006xou cyndar Ba HUTpATU KOHCEHTpoujga 0a peakcus
napomaza, THAPOTEeH He, 0ajKH, 802 é Ku NO2 XOCHJI MEHAMOSI;

Mn + 2H,SO, = MnSO, + SO, + 2H,0,

Mn + 4HNO, = Mn(NO,), + 2NO, T + 2H,0.

Yucypxou IMM: MaHraH, NUPOJIO3UT, TAyCMAaHUT, OpayHHUT,
K.B.Illleene, XocUATXO0M KUMHUEBUU MaHTaH.

) CaBoJ1 Ba cynmopuuixo

1. | bapou uii MaHraH XaHIOMHU Jap XaBO rapM KapJaH XaM OKCH]I
HaMemaBan?

2. | Myonunaxou peakCHsiXoWm MaHTaHpo 60 okcureHm cod Ba 00
HaBHUCE/I.

3.|ba tascupu maHran 6o Te300X0 3b30X auxed. Myoaunaaxou

PEaKCUSIXOPO HABHCE/I.
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IMaiiBacTaxom MaHraH Ba HCTE€bLMOJH OHXO

IMaiiBacTaxo. 5 HAMyJAH OKCUAU MAaHTaH MabJIyM acr.

MnO — okcuau manran (II). Okcuam acocHOK

Mn,O, — okcunn manran (I1I). Oxcuan acocHok

Mn — MnO, — okcuan manran (IV). Oxcuan amdorepn

Mn,O, — okcuan manran (VII). Oxcunn te306m

Mn,O, — omexraxou okcuaxou manran (II) sa (IIT)
Oxcuan omexra (MnO Mn,O,)

Hap amanuér okcunu manrad (IV) (oxkcuakyHaHzau nyp3yp) Ba
HaMakxou 0a okcuau Mn, O, mocosHna 6ucép uctudona Merapaani.

Mn,O, okcuau manran (VII) Moebn paBranmMoHaHa acT. bapou
XOCHJI KapJlaHu OH MEpPMaHraHaTH KaJluipo O6a Te300u cyndar Tabcup
Mepaconan. Jlap narnyau tapconnanu Mn,O_ -xocun myna, MnO, Ba
O2 0a mopyaxo TaKCUM MEIIaBaHI:

2KMnO, + H,SO,= Mn,0O, + K,SO, + H,0,
2Mn, O, = 4MnO, + 30,71

KMnO, — nepmanranaru kanuid. [lepManranatu kanui (Mapras-
COBKAa) — MOJJaud KPUCTAJIJIMU paHram cypxu Oamann Oyaa, map o6
xene xy0 Tausus (xam) memaBan. Jlap coxam TuO mctudoma Merapma.
Jlopou XOCUSITH OKCUAIIABUH MYP3yp acT. XOCHUSATH OKCUJIKYHHHU OH 0a
MYXHATH MaxJIyJl HUTOX Kapja I'yHOT'YH MeIaBaj.

Jap MyxuTu T€300ii:

2KMnO, + 10KClI + 8H,SO, = 6K,SO, + 2MnSO, +
+5CL, + 8H,0.
Jlap MyXUTH UIIKOPA:
2KMnO, + K, SO, + 2KOH = K,SO, + 2K ,MnO, + H,0;
Jlap myxuTtu O6etapadin (HerTpamii):
2KMnO, + 3K,SO, + H,O0 = 2MnO, + 3K,SO, + 2KOH.
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BakTte ku mepmaHraTH Kaauipo metadcoHaHI, OH Ta43Hs MeElIaBaj
Ba a3 OH jgap jaboparopus 6a makcaau rupudram oKcureH uctudoaa
MeOapaH;
2KMnO, = K,MnO, + MnO, + O, T .

Te306u nepmanranar (HMnO,) Te306u myp3ypu 6a OKCuaM MaHTaH
(VII) myBodukossuaa Oyaa, 6ekapop act Ba jmap o0 0a ocoH# Tay3us
MeTIraBa.

HUcrenmou. Uctudonadbapun MaHraH Ba maiiBacTaxou OH Jap Xoda-
TUH XaJIK:

Jlap uctexcoau mynon

Jap Taii€pKkyHUH XyIaxo

Mn IIymonganu caTxy améxou MeTaii

ba cudaru karammzaTopxo

Mukponypuxo; MnSO,4H,0

OxcuaKyHaH1axo

Hap tu66uér

] CaBoJ1 Ba CynopHMIIX0

.| MaBkes Ba COXTH aTOMHUHM MaHTaHPO Jgap 4YajaBalu JaBPUH
SJIEMEHTXO0N KUMHUEBN TaCBUP HAMOE]I.

2.| OKcHaxXon MaHTaH COXUOM KaJIOM XOCHUSITXOSHT?

3.| Hap Tapkubu ske a3 okcunxou MmaHran 50,5 % d¢ous oxcuren
MemaBag. @opmynanm uH OKCUIPO MyaisH KyHea. OH coXuOM KaJiom
XOCHSAT XOCT?

MucoJji, MalIK Ba MacbaJIaxol HAMYHaB#

P Mucoau 1. Oxcuau manran (IV) 60 THAPOKCHAM Kanuil aap
HIITUPOKH HUTPATHU KaJUW rapM KapJaH OKCHJ IIyJa, HAMakKu
te300u HMnO, -po xocun MekyHaa. Myonunan uH peakCusipo HaBu-

cen Ba 00 €pum ycynu OanaHCH JJIEKTPOHN Oapobap KyHe.
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P> Xas: 1) HABHIITAHU MYOIHMIAH PEAKCHS.
MnO, + KOH + KNO, = K,MnO, + KNO, + H,O;

2) MyaiisiH KapJlaH! 3JICMCHXOH Japadau OKCHUJIIIaBuaml Tariupédra.
+4 +5 +7 +3

MnO, + KOH + KNO, = K,MnO, + KNO, + H,0;

3) Xynoca: nap MnO, napayam OKCHAIABHM MaHraH a3 +4 1o +6
Tariup mMe€ban, abHe 2-TO 37eKTpoH noxaact. Jlap KNO, napadam
OKCHUJIIAaBUU HUTpPOreH a3 +5 Tto +3 Tariiup meéban, apHe 2-TO
3JIEKTPOH rupudTaacrt.

+4 28 +6

12| Mn > Mn | 3 (GapkapopkyHaH[a),
+5 +2¢€ +3

1]2|N > N | 2 (okcuMIOKyHaHIQ);

4) morgaHu KodpduTcueHTxo 6a Myonuia:
MnO, + 2KOH + KNO, = K,MnO, + KNO, + H,O.

P> Mucoau 2. Xocusru OKCUJIKYHaHJaruu KZMnO . BoOacta 0a MyXHUT
ryHoryH memaBana (6a mMaB3y® 3bTHOOp muxen). Myoauiian peak-
CHsIM 3epUHpPO 00 ycynu OajlaHCH JIEKTpOoHN Oapobap KyHes.

a) KMnO, + Na,SO,+ H,SO, = ...
6) KMnO, + NaNO, + KOH = ...
B) KMnO, + Na,SO, + H,0 = ...

P> Mucosn 3. Ui xen kapaa a3 HaMaku FeSO, namaxu Fe,(SO,),-po
rupudTad MyMKHH acT? Myoaunau 3apypuu peakcusipo HaBUCE] Ba
peaKcusim OKCUAIIaBi — OapkapopumaBii OynaHu Myoauiaapo ucOOT
KyHen. Myonunapo 60 ycyiu OanaHCu dJeTpoH#R Oapodap KyHeEI.

P> Mucoan 4. ba nepMaHraHaté Kajnnii Te306M XJIOPHI TabCUDP Kapaa
rasu xjop rupudra memanan. Myoauisam uH peakcusipo 00 ycyiu
OaJlaHCH PJIEKTpOHE OGapobap KyHeE.

P> Xau: 1) Myoaunam peakCHspO HABHINTA, SIEMEHTXOH Aapadan
OKCHIIIIABUAIIIOH TaFrHupEédTapo MyalissH MEKyHEM.

+7 -1 +2 0
KMnO, + HCl = KCI + MnCL, + CI, + H,O

2) Tariiup&OUN 2JIEKTPOHXOU DIIEMEHTXOHU Japadyau OKCHANIaBUAIIOH
tariiupédTapo 600 Tap3u CXeMaTHKI HAaBUIITA METHUPEM Ba DJIEMEHT-
XOHM OKCHJIKYHaHJa, 0apKapoOpKyHaHIApO MYyailssH MEKyHEM.
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+7 +5e +2

Mn — > Mn | okcuakyHaHaa (OapkapopiiaBi),
-1 & 0
2Cl — > C(Cl, | GapkapopkyHaHaa (OKCHAIIABH);

3) 2JEKTPOHXOM J10/la Ba TUpUPTalyaan dIeMeHTXxo Oapobap mynaa-
Haml Jio3uM acT. bapou uH:

+7 +58 +2 la| 6 | 6
Mn ———>Mn |5]10:5=2 |2,
-1 o 0
2Cl —>CL, [2]10:2=5 |5,
a — aJaju DJIEKTPOHXOMW JoJa Ba rHpudTamymgad dJIEMEHTXOHU
Jlapav4ad OKCHIIIABHAIIOH Tariupedra;
0 — maxpayu ymymi Oapowm ajgaaum jJojaa Ba rupudramypgau
DJIEKTPOHXO;

B — KO03(DUTCHEHTXO.

Ib30x: JlyTo maHran xap ske 5-torin 10-To 3J€KTpOH MeTrupan,
naHyrto xJjop 2-tori 10-ToO 3JIEKTPOH Meauxa;

4) xos(ddurcuenTxon aBBasau Epramrygapo 6a MyoIuiia MEMOHEM.
5) nap acocu ko3(pdurcuenTxou gap 6050 MyaistHKapaamymaa 6apo-
OapkyHUPO 6a OXUP MEpPACOHEM.

2KMnO, + 16HCI = 2KCI + 2MnCl, + 5C1, + 8H,0.

P> Mucoan 5. Bapou peakcusXxou OKCHAIIABA — GapKapopuiaBi
KO (HUTCHUEHTXO UHTUXO0O KyHE:

a) H,0, + KMnO, + H,SO, 7 K,SO, + MnSO, + O, + H,O;
0) H,S + KMnO, + H,SO, = S + MnSO, + K,SO, + H,O;
B) MnO, + HCI = MnCl, + Cl, + H,O.

p Mucoau 6. Myoaunaxou peakcusixom KUMHUEBUHM 3epUHPO Oapodap
KyHeJ Ba OKCHUJKYHaH/Ja Ba OapKapOpKyHaHIapo MyalsiH KyHE.:

a) MnO, + KCIO, + KOH — H,MnO, + KCI + H,0,

6) K,MnO,+ H,0 2 KMnO, + MnO, + KOH,

B) KMnO, + HNO, + H,SO, = MnSO, + HNO, + K,SO,+ H,O,
r) FeSO, + KMnO, + H,SO, = Fe,(SO,), + K,SO, +

+ MnSO, + H,O.
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§ 34, ) Oxan

«Paneu xynu uncon cypx acm eéa oap opeanu3zmu UHCOH 8a3ughau HaKAUEMPO
UYpO MEKYHAO» — WYMO X0Aamu MA3Kyppo 4il masp wapx meouxeo?

MaBken oxaH aap cucremaum aaBpin. OxaH jaap 3eprypyxu
WJIOBAruu TYPYXHU XalITyMH CUCTeMau AaBpid yoilrup act. Pakamu
tapTuOmnam 26. Anomatn kumuéBuam Fe. Maccanm HucOMM aToMual
55,847. ba ounau d->JIeMEHTX0 JTOXHMJI MCIIaBas.

Coxtu atomii. KoHQHUTYypaTCUsH 2JIIEKTPOHU aTOMHU OXaH:

3d°
R

2

352 3p° pas
nEEEM
15%2522p°®3523p°3d°4s2.

Jlap peakcusixou KMMHUEBHA aTOMH OXaH Yy DJJICKTPOHH KabaTu
OepyHau 4s-po goma, 6a moHW +2 3apsAAHOK MyOaagan mMerapaai.
Fe’* a3 xabarm OepyHaum 3d 603 sK 3JEKTpoH nonxa, 0a moHu Fe’'
tabaun meé€ban. OxaH aap aapadyau okcuamaBuu +2 Ba +3 KaTopu
MaiiBacTaruxou JaxJIIOPPO XOCUI MEKYHaI.

Fe (+26)2; 8; 14; 2 1522522p°3s523p°3d°4s2

t.,°C t,,°C p, r/cm? E°, B Karmg mymaact
1539 2870 7,874 0,44 A3 KaIuM MabIyM
Maruerur Fe,O,,
IMuput FeS,, Fe(CO),,
I'emarur Fe,O,, Fe(NO,),,
Jlumouut FeO,.nH,0, Fe O,
Fes, Cugepur FeCO,. Eeez(((s)gS;;,
Fe203, FeHal,,
Fe O,, FeS,,
FeCl,. N Fe | 5| Feso,
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HUcTrenbMoa:

Jlap ucmexconu uysau ea nyuioo
Jap ucmexcoau 21eKmpomMomopxo
Hap mowunacosii
Hap pyseop
Hap coxaxou xoyacuu xanx

MMaxumasi gap radéuar. OxaH 6abau ap3u3 MeTaJUIM NaXHIIYyJdau
Kypau 3amMuH mebOoman. A3 pyu 0ab3e MabIyMOTXO OXaH SIAPOHU
3aMUHPO TAmIKUJI MEIuXald, a3 MH py, oH ¢uam3m a3 xama OHCEp
MaxHIIyaau Kypan 3amuH meboman. Xuccau Maccau OxXaH Jap Kypau
3amuH 4,2 %-po Tamkua meauxaa. OxaH gap HamMyau MalBacTaruxou
TYHOTYH Jap Tabuat Bomexypana. OxaH gap TapKuOW YUCMXOU OCMOHII-
METECOPHUTXO JIap HaMyIH 0307 BoMexypaa. MUHEpaIXOu aCOCUH OXaH:

MarHeTuT — oxaHcanru maruutid Fe,O,, remaTtur — oxaHcaHru
cypx Fe,O,, numonut — oxancanru 3apa 2Fe,0,.3H,O (HFeO, -nH,0),
CUACPUT — IMINATH OXAHM FeCO3, NUPUT — KOJIUYEIaHU OXaH F682
MeOoIan .

HcTexcos. OxaHpo 00 yCynaxou 3€prUH UCTEXCOJ MEKYHaH]I.
1. XanromMu TabCUPHU OKCHUAW OXaH Oa ruaporeH, kapooH € Oym ras
OXaH XOCHUJI MelIaBas.

FeO + H, =Fel + H,0; Fe,O, + 3CO = 2Fe + 3CO, 1.
2. A3 OKCUIXOM OXaH 00 yCyJil aJTIOMUHOTEPMHUS:

3Fe,O, + 8Al = 9Fe J + 4A1,0;, .

3. Hamakxou ayBajleHTal OXaHPO 3JIEKTPOJIU3 HaMyJla, XOCHUII Me-
KyHaH].

Xocusarxou ¢puzukin. OxaHu To3a — MeTaIu cadenu HyKparuH
Oyna, map XaBO Te3 OKCHJ MeIIaBajJ, MYJIOUM, XOCHUATHU OallaHIu
MarHuT#l J1opaji, rapMil Ba 4yapa€HU JIEKTPUKHPO XyO MerysapoHa.
Xapoparu rymosumamn 1539 °C, suuyunam 7874 Kr/m>, axaau U30TOMXOU
O6apkapopai 4-to (54, 56, 57, 58).

XocHuATX0OM KUMHUEBHA. XaHTOMH TapMKYHH J1ap XaBO OMEXTau
OKCHJHM OXaH XOCHJI MelIaBa:

3Fe + 202 - FeBO4 é xu FeO | FeZO3.
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XaHroMu rapMKyH#@ oxaH 00 xjop, cyadyp, kapOoH, HUTporeH Oa
peakcus JTOXHJ MellaBai;

2Fe + N, = 2FeN (uurpuau oxan (I1I)),
Fe+S — FeS (cynbunm oxan (II)),
3Fe + C = Fe,C (kapOuau oxaH),

2Fe + 3Cl, = 2FeCl, (xnopuau oxan (III)).

Oxanu Ttadcuaa 60 Oyrxou o6 Oa peakcusi HJOXUJI MeNIaBasi, Aap
HaTHYa OKCHJIM OMEXTaW OXaH Ba THJPOreH XOCHJI Merapjaji, JCKUH UH
peakcusiu Oaprapaanaa 6a XucoO MepaBal:

3Fe + 4H,0 = Fe,O, + 4H,T .

Jlap XaBOoM HaMm Ba TabCUPHU 00 OXaH KOPPO3Us Merapaai, xypha

MeIaBaj, 3aHTI Me3aHa/l:

* 3ane — naneacmazuu 3apou XOKUcCmappaunze meoouiao, Ku
az euopoxcuou ¥Fe(OH), oxan (II1) ubopam acm.

Ka6aT1/1 3aHI’ KOBOK 6y/:[a, a3 OH 6y¥‘ Ba ra3xo OCOH McCrysapaa Ba OH
MCTAJIJIPO XUMOSA KapJa HaMETaBOHAI:

4Fe + 6H,0 + 30, = 4Fe(OH),.

Jlap xatopu QaboOIHATH METAJIIXO OXaH a3 THIPOTeH Yar YOUTHP
mynaaact. A3 UH Py, OXaH XaHTOMH TabCcUp 00 Te300U XJIOpHUJ Ba
Te300u cyndatu cepod ruaporeHpo ¢umypma medapopaa, HaMaKXou
Japadau OKCHAIIaBUAII +2 XOCHJI MEIIaBaH/;

Fe + H,SO, = FeSO, + H,T.

Jap mapouTu MybTaaUI OXaH a3 TabCUPU TE300XOU KOHCEHT-
poHunam cyiadartr Ba HUTpaAT cycT (ralipudabron) mMerapaan, 9yHKH
Jap caTXM OH NaiBacTaruxou Jap MH Te300X0 XaJlHalIaBaHJa XOCHJI
Merapaaa. A3 uH py, Te300X0M KOHCEHTpPOHUIau cyidaT Ba HUTpAT Aap
3ap(Xxou 0XaH#l HUTOX JOIITa MEIIaBaH/I.

Te306u HUTpaTU cepod Oomiag MyBOPUKH KOHCEHTPATCHUSIH TE€300
Ba MIAPOUT T'YHOTYH 0a peaKkchsi JOXHJ MeIIaBaj.

a) 00 cepoO Ba rapMKapjau Te300M HUTPAT:
Fe + 4HNO, = Fe(NO,), + NOT + 2H,0;

6) 6o Omucép cepobd Ba xanromu xapopatu 0—10 °C:
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5Fe + 12HNO, = 5Fe(NO,), + N, T + 6H.0.

OxaH MeTannxoepo, KM Aap KaTopu (PpaboiuATH METANIXO a3
xynam OabJ YOUTHUP IIyAaacT, a3 MaxJyJld HaMakXosmIoH Guirypaa
mebapopan:

Fe + CuSO, = FeSO, + Cu .

Yucypxou JMM: oxaH, COXTH aTOM#, BOXyp#h nmap TaOwuar,

HUCTEXCOJ, 3aHT.

CaBoJ1 Ba cynopuuixo

?

OxaH 0a omJau KaIoM DJIIEMEHTXO HOXWJI MelraBay’?

Myonunaxou peakCHsAXOW a3 MalBacTaxoW OXaH rupudpTaHu
OXaHPO HaBHUCE.

3.| Cyndaru oxan (II) map MyxXuTw KuciaoTari 3epu TabCUPHU TEP-
MaHTaHaTU KaJluk okcun myna, 6a Fe,(SO,), Tabaun meéban,
sS’bHE OKCHUJ MemaBaj. Myoauiaau peakCHsim OKCHIIIaBi — Oap-
KapopIIaBupO HaBHCE] Ba Oapodap KyHeEI.

N =

§ 35 ) IMaiiBacTaruxou myxumu oxad. HMcrebmou

[TaiiBacTarnxou ngapavyau OKCH/IIIABHAIIOH +2:
FeO, Fe(OH),, FeCl,

Fe | — [TaiiBacTarnm omexra: (+2 va +3) Fe O, [FeO, Fe, O],
MarHeTUT

[TatiBacTarnxou gapadayd OKCHAIIABUAILIOH +3:
Fe,O,, Fe(OH),, FeCl,

XaHTOMH CYXTaHW OXaH Aap XaBo Fe3O4 XOCHUJ MelaBaj. Fe3O4
okcuau oMexTa act. Jlap HaTu4yau Tabcupu Te300 0a OXaH maiiBacTaruu
OXaHM JAyBaJICHTAa XOCHJ MeIlaBa/l:

Fe + 2HCI = FeCl, + HZT .

A3 xnopuam oxaH (II) ruagpokcuam OXaHU AyBaJICHTAa Ba OKCHIPO

XOCHUJI MEKYHaH/]I;
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FeCl, + 2NaOH = Fe(OH), + 2NaCl, Fe(OH), > FeO + H,0.

bo poxu Gapkapop kapaaHu naiiBacTaXxOM CE€BaJIEHTAW OXaH Xam
naBacTaxou AyBaj€HTau OXaHpO rHpUPTaH MyMKHUH acT.

2FeC13 + Fe = 3FeC12.

Bapou maiiBacTaxou nyBajJ€HTaW OXaH PEaKTHB — HaAMaKU CypXH
xyH (rexcacuanodeppar (I1I)-u kanuit) meboman. [lap HaTtuyam uH
peakcus xkabyauu TypuOyn (rekcacuanodeppat (III)-u oxan (II))
XOCHJI MeIlIaBas.

FeCl, + K,[Fe(CN),] = KFe[Fe(CN),] + 2KCl.

Jlap HaTtm4am Tabcupu oxaHu TadcoHuma O6a xyop € Te300xom
cyndaTr Ba HUTpPATHU FUJI3AT MailBacTaruv OXaHU CEBAJCHTApPO XOCHII
MEKYHaH]I;

2Fe + 3Cl, = 2FeCl,,
2Fe + 6H,SO, = Fe,(SO,), + 3SO,T + 6H,0.

A3 HaMaKXOHW OXaHHU CeBajJeHTa OOKMMOHJAW MaiBacTaruu OXaHH
ceBaJICHTapO METUPaHJ;

FeCl, + 3NaOH = Fe(OH), + 3NacCl,
2Fe(OH), = Fe,O, + 3H,0.

Bapou maiiBacTaxou ceBajeHTaum OXaH PEaKTUB — HaAMaKU 3apau
xyH (rexcacuanodeppar (II)-u xanuit) meboman. Jap Hatuyam uH
peakcust 3anropu bepaun (rexcacmanodeppar (II1)-u oxan (III))
HaMakKu MauyMyTuu (KOMIIJIEKCH) map o0 kaM XalliaBaHaa 00 paHTH
Kalyau paBIIaH XOCHJI MEIIaBa/l.

FeCl, + K,[Fe(CN),] = KFe[Fe(CN), ] + 3KClL.
bo Makcanu myalissH kapJaHu HalBacTaxou CeBaJIEHTauW OXaH
a3 pomanuau kanuii (KNCS) € xkum Hamaku poJaHUAN aMMOHUU
(NH,NCS) xam ncrtuona mebapann. Jlap HaTH4au UH peaKkcHs poja-
Huau oxaH (III)-u 6o panrum cypxu O6amann (paHru XyH) TaxIIWH

MelnaBas.
FeCl, + 3KNCS = Fe(NCS), + +3KCl.

Fe(OH), — taxmuuu panru cabsu mact. bo Mypypu BakT paHru
cab3u nactu panru yurapupo merupan; Fe(OH), — raxmunu qurapi:

4Fe(OH), + 2H,0 + O, = 4Fe(OH),.
11-Kumué, cundu 9. 161



Hcrebmoi. Oxan Ha3ap 06a METalJIXOW OUTap aXaMUSTH KaJOH
nopana. XaMam COXaxOoW TEXHHUKAHW XO03Wpa3aMOH 00 OXaH Ba XyJaxoH
OH BoOacTaruu 3ud jgopaHia. /lap aman oxaHu To3a kKam uctudoga
Merapaaji, JICKUH XyJIaxou OH, UysH Ba IyJjoj Baceb uctudoma Oypaa
MmemaBaHa. OHXO aXxaMHITH KaJOH JopaHJ Ba Oa cuH(U amoxumgan
METaJIX0U CUEX Yydo Kapja mynaana. Mo 60 uysH Ba mynona map
MaB3ybXOH OSIHJA XyOTap MIyHOC MEIIaBeM.

FeSO,7H,0 — kpucramiruaparu cyndaru oxan (II) (kymopocu
oxaH) Oapou myOopu3au 3UJAM 3apapKyHaHIaXOH PAaCTAaHUXO Jap
X0o4aruu KUNioK uctudona Oypma memaan. UaHayHuH, Oa cudarn
ambéu XoM Oapou Taliép HaMynaHU paHTXOW MUHEpaNil XaMm ucTudoaa
Oypna memasan. Fe,(50,),9H,0 — kpucramniruapatu cyndaru oxaH
(IIT) 6apom TO3a KapHaHU 00 aXaMHSATH MYXHUM JTOpa.

FeCl, — namaxu xmopuau oxan (III) nap canoarn G6odannari
(TekcTuia) Gapou mMaTtoxopo caden KpJaaH Ba paHT AoaaH ucTudoaa
Oyplia MeraBa.

AxaMusiTH OWoJOrid. A3 HyKTaWm Hazapu OWOJOTHA OXaH SKEe a3
SIIEMEHTXO0U MyXUM 0a mymop MepaBan. [ap Ttabuatm 3uHzma gap
OpPraHU3MXOU PAaCTaAaHUXO, XaWBOHOT, TapkuOu OucE€p (pepMeHTXO BO-
Mmexypan. bab3e maiiBactaruxou oH 6apou cadenaxo axaMusITH KaJlOH
nopanja. MacanaH, MO a3 Kypcu Oumonorusi gap Oopam HaKIIU XyHHU
OpraHM3MH MHCOHY XaWBOHOT Ba Ba3udaxou oH mwuHOC xacteM. Ko-
OMNWATH Ty3apHUIId OKCHUTEHH XyH 00 spuUTpocUT BobacTa acT. Acocu
SPUTPOCUTXOPO MOHXOHW OXaH Ba cadean TIIO0OMH TAIIKUI MEIUXAH]T:
Jap sK MOJIEKyJlau reMOrIO0MH 4opTo noHu Fe?" MaB4yx acr.

Hakmm oxan nap 4apa€Hu ¢OTOCHMHTE3 KajJoH acT. UyHKH YapaéHu
Ma3Kyp MMKOH MeAWXaJ, K JAap HaOOTOT TapAWINU MaliBacTaruxou
KapOOHW OPraHWKHWBY FAUPUOPTaHUKA aMallid rapaal.

Hopacouu oxan map pactanmxo 0a Kacaauu XJIOPO3, Jap HHCOH
— Oa kamxyH#1l (aHemusi) meopall. bapou nHCcOH Ba HaOOTOT HYpPUXOHU
MabJIaHUE JIO3UMaH, KH 00 MUKPO3JIEMEHTX0 FaHu Oomana. Hypuxou
Ma3Kyp 6emopuxou HoMOapirygapo nemrupin MmexkyHaua. lHcon 6osin
MaxCyJa0TepO UCTEhMOJ KyHal, KU Jap TapkuOaml oxaH MaB4yj Oorma.
Hap tapkubu ceO, aHop, Oux#, cab3aBOT, TYXMHU MappaHjga, yurap,
rypaa, 3a00H, CHUITyp3H (TaJI0K) XalHBOHOT Ba Faiipa OXaH MaBYY/l acT.

Muxkaopu oxaH gap tapkubm O6odraxouw mymak 0,018 %, map
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unuku yctyxon (0,03-3,8) - 102 %, map Ttapkubu xyH 447 mr/i-po
Tamkua Meauxana. Tamaboru xappyszaum oxaHn 6—40 Mr-po TalIKui Me-
nuxana. Muknopu 3axpoayaud oH 200 Mr-po Tamkuia meauxan, 7—35 r-u
OXaH MHCOHpPO Oa Mapr mepacoHajn. Jlap opraHMU3MH WMHCOH OXaH 0Oa
xucobu muéHa (70 kr) 4,2 r-po TamKuiI MeIUXal.

Jap Karopu manWBacTaruxou FaupUOpPraHUKAM OXaH MalBACTATUXOU
OpPraHWKHHU OXaH HU3 aXaMHUATH MyXUMpPO Aopan. A3 uymia, peppoTceH
nmaiiBacTaru OPraHWKWUHM OXaHW TaOWi Ba HaAMyAW MPOTOTHIIA TE€MO-
roOuH acT. PeppoTceH 00 YyCylaM CHHTCTHKHA rupudra Imryaa, coxau
HaBu (hanHu kumMué 6a mymop mepaBana. MH coxa 3bpTHOOpPH TaaKu-
KOTYMEHPO Oa Xya 4and MekyHaa. XO0JI0 Jap acoOCH COXau Mas3Kyp
3ué€na a3z 100 maiiBacTarum KMMHUEBH MCTEXCOJ LIYAAAaCT, KU OHXO
axaMUsIATU aMaJiid JOpaHI.

Onumonu §30exk A.I'Maxcymos, 1U.P.Ackapos, T.FO.Hacpunnuuos
Ba IIOTHPJIOHU OHXO Jap acoCH MalBacTaruxou (GpeppoTCEeHH OXaH
3uéna a3z 10-to mMmoagnmam ¢daboiau OMOJIOTHA CHUHTE3 KapjaaHI, Ku Oa
cudartu gopyxou mypcamapu OeMOpPUXOU KaMXyHH Ba HOPACOWU OXaH
TaBCHUs Kapja MeIllaBaH/I.

Yucypxou JMM: oxaH, COXTH aTOMi#, MaxHIIaBé nap Tadwuar,
HCTEXCOJI, 3aHT, aXaMHUATH OMOJIOTH.

5 CagoJ1 Ba cynopmixo

1.| Jap Oopam axaMHUsSTH OWOJIOTUHU OXaH aap 4dapaéHu XxaéTi
MabJIyMOT JIHXEN.

2.| bapou 4l oxaH Aap maiiBacTaruxou XyJa Ay HaMyau Japadau
OKCUJIIABUPO HUIIOH MEAUXA.

3.| Myonuian peakcusixoepo HaBHUCEH, KM TaFUUPOTU 3€PUHPO aMalil
MerapoHai;

a) Fe 7 Fe(OH), 7 Fe,0, 7 Fe;

0) Fe = FeCl,~ Fe(OH), = FeO = Fe;

B) Fe(OH), = Fe,(SO,), @ Fe(OH), = Fe,O,;

r) FeO = Fe = FeSO, = Fe(OH), = Fe(NO,),.

4. 7 T oxaHnpo a3 tapkubu 10% omexTanm OXaHU MarHUTH MEeTUpaHI?

5.| bo 14 r (m.M) oxaH 00 kajoMm Xa4yMm XJjop Oa peakcus memaposia. Mu
MHKJIOpP XJIOp 9i KaJap MOJJIPO COXHO acT Ba Jap OH YaH] aTOMHU
XJIOp MaB4y/l acT.
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§ 36 MeTtautyprusi 1ap Y30eKHCTOH.
' ) Hcrexcoau uysaH

Dapku uyan ea nynoo oap yucm? bapou yii uyan mypm, nyioo
Mycmaxkam mewasao?

CaHoaTu MeTauIyprusu Y36eKHMCTOH acocaH gap beko6on 4oirup

acT, 1ap KOpXoHau MeTajnypruu bexko0oa MaxcyloTu METaJLUIu CUEX —
NYyJOA Ba YysH UCTEXCOJI MELIaBa.

e Jlap mapkuou uyan — 3uéoa a3 2,14% xynau xapoon 6a)
KapOoHu oxan maeyyo acm.
e Jlap mapkuou nynoo — a3 2,14% xammap xynau kapoou ea

KapoOoHu 0xan maeyyo acm. )

Hcrexconu uysan. Uysa gap =
MeYxXou JOMHArii — JOMHA a3 ) f e o
MabJlaHXOU OXaH, KM acCOCaH V=N
a3 OKCHUIXOU OXaH mbOoparTaHm, '"T L= ik
ryaoxta wmemaBajn. Améwn N VA iy RN
xom: FeO, Fe,0,, Fe,0,, xokc _LL il af
(aaTHIIT), QIFOC (OXAaKCaHT, per). g
Ileuxou noMHari a3 MaHOpaxou
Oamapauamon 27-31 M 1/160paT Pacmu 16. Coxmu neuu
Oyma, TUpAUW OH 00 XHUIITH oomHa.

OTAaMyCTYBOp YHUHAA  IIy-
naact (pacmu 16). ba xucmu 6oonMuM Meyn JOMHAr# OMEXTaW MabIaHU
oxaH, kokc — C, ¢yroc — oxXaKcaHT Ba per JOXuJ memiaBaa. A3 mact
0a BocuTam Cypoxuxoum maxcyc — ¢ypmaxo xaBou rapmu 600—800
°C myp kapaa memaBan. bucép BakT sik4osi 00 XaBO OKCHTE€HH TO3a
nyp kapaa memaBaj (mamu okcurenu). Cy3umm KOkc xapopartu Oa-
JaHIW JOMHApoO TabMHH MeKyHan. Jlamu okcureHii OalaHANIaBUU
XapopaTt Ba T'yJI0o3ulllu 4yyssHpo Mmete3oHal. Jap nomua kokc 6a CO, ku
HaKIIM OKCHUIKYHaHJAapO MYPO MEKyHaJ Ba OajaHIIIaBUHU XapopaTpo
MyBO(UKAT MeHamos1 1, Tabauia Meéodas.

Jap nomHa yapa€Hu 3€pUH Mery3apan:

1) sx xuemu koke cyxra CO,-po XOCHII MEKYHA:

C+0,~ CO,7;
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2) CO, 60 kokc Tabcup Kapaa, CO-po XOCHII MEKyHAa:
CO,+C— 2COT;
3) Mabaanu oxadn 60 nmrtupoku CO TO 6a oxaHU 03071 OGapKapop
MellraBa;

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,? (500—700 °C);

FeO + CO = Fe + CO,T (700—800 °C);

4) omexTaxou MabaaH 0a uroc TabCUP HamMyda, MOAAaXoW cabyk
Ba OCOHT'YJI03PO XOCHJI MEKYHaHI:

CaCO, > CaO + CO,T; CaO + Si0, = CaSiO,.

Oxanu koBakit CO, a3 MabJaH aAap HaTu4yau OapKapopIlIaBil XOCHUII
myna, 60 kapOOHU KOKC, cHIMCUH, MaHTaH, ¢docdop Ba cyadyp
naBacT myja, 4yssHU MOE€bpPO XOCHJ MeKyHajna. UysH Ba miak Oa
KHCMH MOEHUHM JIOMHA, KM TOPH HOM nopan, mepe3an. Jlap ropH ay
KabaT XocHJ MemaBaj: Kabatu 0ojol — ImIjJak, KabaTu MOEHA —
yyaH. Kabatu mak uyssHpo a3 okcuamasit Myxodu3at MekyHal. UysH
Ba IIJIaK a3 JJOMHa 0a BOCHTaW CYPOXMXOU Maxcyc JOMMO OapoBapia
MelraBaja. 3uduM uysH 7,5 r/cm® Oyna, miaak HUcOAaTH 4ysiH Kapub 3
6apobap cabyk, 3uuuu oH 2,5 r/cm® meboman.

BakTxou oxup maMoiaIuXWU ra3il — OKCUTE€HHUHU MEYHU JIOMHA KOp
Oypaa memaBaJ. MeTaHu rasu Tabuil cyxra, aHTMApUIU KapOOHI Ba
OyFxou oOpo XOCHJI MEKYyHaJ, Kh Jap HaBOaTtu Xya O0a Kokcu Tadcuaa
TabCUP HaMy/la, Ta3u JIOMHAri-oKCUAU KapOOH# Ba THAPOrEHPO XOCHUII
MEKyHaJl, KH OH 0ap—KapopKyHaHIIau Imyp3yp MeOoma;

CH, + 20, > CO,T +2H,0, CO,+C > 2COT,
HO+C~—> H,T +COT.

Uctudonan razm tabuii nap uH yapaéu capdpu kokcpo 6a 10-20 %
KaM MEKyHas.

XocusaTxou uysH. Uyssau xocuimyna gap tapkuou xyn 2—4,5 % C
Ba MUKJIOPW KaMH CUJIMCHUH, MaHTaH, cuiadyp, pochoppo nopan. Uysu
Hazap Oa OXaH caxTTap, JIEKUH 3yJIIUKaH acT. UysH pexTa Ba ceplryaa
MemraBaa. UyssHU pexTa aap Tau€p KapAaHW amEXOW T'YHOTYH, UYysSHU
cepiryaa gap uctexcoiu mynoa uctudona memanay (pacmxon 17, 18).
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Pacmu 17. Pacmu 18. Ileuu Mapmen
Ilanyapau uyani (oypuoautyoa).

~

(. Yyan — xynaecm, Ku a3 KapoOoOHU 0XaH X0CUl uwiyoaacm, oap
mapkuoaw 2—4,5 % kapoon maeyyo acm. Xamun maep, oap
mapkuoaut mo 1,5 % Mn, mo 4,5 % Si 6a xamun muxkoopu kam
S, unuynun P maeyyo acm.

o Jlap mapxkuou uyanu nezuponudauwtyoa Cr, Ni, Si eéa Mn
Mmaeyyo acm.

* Yyaupo oap neuxou 0omuazii Xocujil MeKyHano. Awéu xom
mavoanu oxan: Fe,O,, Fe O, ¢a kokc.

*  Yyan maxcynromu aseanau memasypzuau cuéx; acm. Ilynoopo
a3z uysaH mMe2upano.

* Yyanu pexma panzu xoKucmapii 0oopao eéa oap mapKuodu on
KapoOon wakau zpagpumpo oopao. A3z eaii Kyoypxo, nanyapau
KyRpYKXo (nyn), 0emannxou MouiuHa, mayxu3omu Kumuéei
xocun Kapoa meuiasao.

* Yyanu cepwiyoa pancu cagpeo, KkapooHu oH wakKkaiu Kapouou
oxanpo oopao. Oun 6a nynoo madooun 000a meutasao.

N J

Yucypxou JIMM: merannyprusi, 4ysiH, I€4d AOMHA, ra3u JOMHAa,
IIJIaK, KOKC, YYSITHU pEXTa, YySIHHU CEepIIyaa.
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> CaBoJ Ba cynopuiunxo

l.| bBapon mcTexconm 4ysiH 4MXO0 XaM4yyH ambeéu XoM Oa myMop
MepaBaH?

2.| Yapa€Hu HUCTEXCOJM UysHE, KM Jap MeUYXOu JOMHa pyl mMenuxan,
Jlap acOCH MYOJHUJIaXOU PEAKCHUSIXOU KUMHUEBA (haxMOHE].

3.| Jlap 4om Gab3e améxou a3 uysH tadépkapmamymna 603 a3z 4l Xel
JUrap améxou XOMH ap30HTAapU 3aMOHaBHil TaW€p KapAaH MyMKHUH

act? Ui xenm ad3auxon OHXO Ma4yBy.] act?

§37. ) Hcrexcoou myJion

[Iynone, ku map xo4yaruu xaJK a3 xama Oucép ucrtudoma Oypaa
MeIIaBaj, aCcoCaH YysTHPO a3 HaB KOp Kapja rupudTa MemraBa.

XaHTOMH XOCHJIKYHHUHU MYJI0JI MUKJIOpU KapOOH, CUIINCUI, MaHTaH,
dbocdop, cynpyp Ba omexTtaxou AUTrap KaM Kapja MeliaBa.

KamkyHun mukaopu kapOboH 0a KaMIIaBUM MYyCTaXKaMHU MYJIO1
MeoBapaa. OkcureHn a3 xaBo rupudra memaaa. OKCUIAXOU OXaH Aap
HaMyJHW WJIOBAXOHW Maxcyce, Ku 0a MabaaH € KM METaJUIIopaxo MOXHUII
MemaBaHa, uctudoaa memanana. OxaH memaki OKCHJIOHU1a MEIlaBa.
FeO-u xocunmyna cunucuii, madnrad, gocdop Ba KapOOHPO OKCH]I
MeKyHOHaJ (pacmu 19):

2Fe + O, = 2FeO + Q,
5FeO + 2P = 5Fe + P,O_ + Q,

2FeO + Si = 2Fe + SiO, + Q,

FeO + Mn = Fe + MnO + Q,

FeO + C 2 Fe + COT + Q.

l'asxou kap6on nmap Hamyau CO Ba
CO, 6a Gepyn OGapoBapia Memasas.
OXCHUIXOW CUJIMTCHH, MaHTaH Ba JUTap
MeTaniaxo Oa TapkuOuW MIJIaK MEry-
3apaH/i. N _

Cy_]j(byp nap TapKI/I6I/I yysiH naap Pacmu. 19. Koneepmopu
Hamyau FeS Bomexypam Ba oH 060 OKCUZ2eH.
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CaO 06a peakcus goxua mypaa, aap makau CaS 06a Tapkubu mmak
merysapan. @ocdop Goman, nap Haru4au okcuamasi oxcuaum PO,
PO XOCHJI MEKYHaJ Ba OH xaM 00 oxak 0a peakcHsl HOXHWJ IIyna, Aap
maknu Ca,(PO,), 6a Tapkubu 1mnak Merysapa.

FeS + CaO = CaS + FeO, 3CaO + P,0O, = Ca, (PO,),.

[Iynmonepo, kM a3 YysHW cepliyaa TUpudTa Memapajg, aap
KOHBEPTOPXOH OKCUTEHH!, MEUYXOH OJJIEKTPHUKHA € KU MapTeHH
MEry/J03aH]I.

Hap 3aBogum Mertannyprum bekobom mynom 60 ycyiaum mapTeH#
XOCHJI KapJa MelaBa.

XocusaTxou myjgoa. A3 pyu XoCHUAITH KUMUEBHWAII Myjaon Oa
nynonu xkapOOHN Ba JETHUPOHHIANIYyJa TAKCUM MellaBaad. XaHTOMU
WCTEXCOJIM MyJOAHW JETHPOHHAAINIyla Ba TAaFUUPHU XOCHITXOU OH
MOJIJaXO0U TYHOTYH: XpOM, HUKeJ, TUTaH, MOJNUOJEH, BaHAIUM,
BosippaMpo 6a TapkuOM MyJI0] MIJIOBA MEKYHAH]I.

Tamomu nmynoaxo COXUOM XOCUATXOU MyCTaxKaM#u Ba MJaCTUKH
Mmebomanna. [Iynonpo xydTa, a3 oH Bapaka, cuMm, Kojad rupudran
MYMKUH acT. [Iynox a3 pyum coxaum HCTEHBMOJH Xya O0a MyJIoaXoH
KOHCTPYKCHOH#, acO00#i Ba Maxcyc TaKCHUM MeIIaBa.

e IIynoo — xynau oxanunecm, ku oap mapkuodbu xyo mo 2 %
Kapoon oopao.

 Ilynoou kapoonii — nynoodecm, ku oap mapkuou xyo 2 % C,
mo 0,1-1 % Mn, mo 0,4 % Si, S éa P oopao.

e Ilynoou nezuponuoawyoa — 60 poxu unoeau Cr, Ni, Mo,
Al eéa omexmaxou oOuzap 6a nynoo xXycycuamxou maxcyc
(nyxmazuu mexanukii, moooeapii 6a Koppo3us, I1eKmMpPUKii,
MazHumit) 000a, mauép Kapoa meuiasao.

e Ilynoopo oap neuxou mapmeHili, KOHEepmMePXOU OKCUZEHI
ucmexcon mekynano. Uyan eéa nynoo0 uUHUYHUH Maxcyiomu
napmosu YyaH-auéu XomMu neuxou MapmeHii MeoGouano.

* Xynapmanoonu maXainii, AbHe OXAHZAPOH 6a OypeozapoH a3
3AMOHX0U KAOUM OXAH2ZYOO3UPO XyO medoHucmano. Ouxo
00 poxu mooouxii, 2yo0o3uui, cCeMeHmKyHil, HUMPOZEHKYHIl
XOocuamxou nyjio0po mazuup meoooano.

e IIynoou KOHCMPYKCUOHU Xe/le MyCmaxKam 6a NAACMUK aAcHl,

N\ J
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a3 uH py, OHpo oap mailép Kapoanu 0emanixou MOuWUH, COX-
MOopXou 2YHOZYH 64 COXMAHU UMOPAMXO0U 0anand ucmugooa
Mmeobapano.

* Acbobu nynooi mycmaxkam, caxm 6a XypoOaHauiaeanoa acm.
A3 eait acb6obxou dypanoa éa me3KyHaHoa, WMaAMNX0 MeCO-
3ano. Ilynooxou mezoypanoae, Ku xammo oap xapopamxou
oanano (600-700 °C) xam xocusamu oOypanoazuu xyopo 2ym
HaAMEKYHaHO, 0a 2ypyxu aioxuoa 00Xuji Meulaéano.

o TI'ypyxu anoxuoapo nynooxou maxcyc (3aHZHA3AHAHOA, MA2-

Humii, 6a zapmii moooeap) MawiKua MeOuxano, Ku oap xapo-

pamu o6anand, Hamid, myxumu me3oo0i ea 2. HucoOamu Kop-

po3us ycmygopano ea oap maiuép kKapoanu Kyoypxou za3ii,

MYXaApPUKXO0U pPeaKmugil, Yyuxo3u MAZHUMUU paKemazi uc-

mugpooa mewagano. )

Xup3u Myxutu atrpod XaHTOMHU HCTEXCOJHM YysSH Ba MyJIOMI.
Hcrexconu uysH Ba KOpKapau myjao] yapaéHu MypakkabecT, KM aap
HaTU4Yal OH MYXHUTH aTpod 060 "aHry FybOp, ra3xo, HmiakKxo, 00Xo
udnoc memasana. A3 uH cabad, TAIKUKOTH TYHOTYH po4yeh 0a yCyaxou
OEBOCHUTaM MCTEXCOJIM MabJIaHU OXaH Ba MMyJIOJ I'y3apOHUIa MEIIaBaH]I.
Hap un yapaén Oa cudaru OGapkapopkyHaHJa KOKC He, OalKu Tasu
TaOWil Ba THAPOreH UCTU(OIa MeIIaBal.

OxaHu KOBOKHE, KM a3 MabJaH XOCHUJ MellaBajl, XeJe To3a acT
(map Tapkubu xyna kapOOH Ba OMEXTaxOW JUrap HaJiopajl) Ba XaHT'OMU
ACTEXCOJIM MYJIOA Ba XOKAIIyJOJA Hap IEYXOU DJIEKTPUKHA Ba MapTECHN
uctudoma Oypaa MemiaBa.

Jap metannyprusiu cH€X TEXHOJIOTUSH HaBH OemapToB ucTHdOIA
MelIaBaj, UH yCyJu TupudTaHU OXaHU FAWPUKOKCH a3 MabJaHU OXaH
meOomazn. Jap ycynu ma3kyp capdu 00, MHUYyHHUH MapTOBU CaxT Ba
rasxow mapToBHu aTmocdepa 06a gapadad MyaisiH Kam Kapja Iy aaH/I.

Yucypxou AMM: merannyprusi, 4ysH, Nyaoa, 0e4d JOMHAru,
MeYn MapTeHH, MYJIOAN KOHCTPYKCHOH#, ac600y yckyHaboOu mynonai,
XOCHSITXOU MaxCyCH MyJIOJ.

N\
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) CagBoJ1 Ba cynmopuuixo

dmrocxo yucT Ba Basudan oHXO a3 uit moopar act?

Hamyaxou uyssHpo HOMOap kyHen. Jlap py3rop xkajaoM HaMmynau
oHpo uctudoaa medapana. MHUCOIXo oBapes.

3.| A3 nynox 4il TyHa ameéxo coxTa meaBajg?

N =

MucoJi, MalIK Ba MachajaXO0d HAMYHaBH

P> Mucoau 1. DieMeHTH KUMHUEBUE, KU (DOPMYyTau OKCHIAU OJIHALI
E,O, acrt, nap tapkubu maiiBactau ruJporeHuu oH 8,8 % ruaporex
MeIIaBaja. JJIEeMEHTH Ma3Kyppo MyailsiH KyHe.

P> Xau. Dnemente, ku ¢popmynan okcuau onmam E O, act, popmy-
nau maiiBactau ruaporenuam EH, Oypanampo a3 4yajasanu JaBpuu
DIIEMEHTXOU KUMHMEBA MyalissH MeKyHeM. TapkuOu ruapuau EH, M=?
M(EH,) = A(E) + 3 memasaa. A3 ruaporenu nap EH, Oyna,
o % = 8,8 %, ucrudpona Oypna, Myoauiaau 3epHHPO HABHUIITAH
MYMKHUH acT.

— 100 % = 8,8 %.
A(E)+3

A3z myonuna A =7?
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) = — =31

8,8
Yaeoo: A(E) = 31. Un pocdop. P,O,; PH, — pochun.

P Mucoau 2. Jlap 6ormopin Gapou Ttaiiép kapaanu “Moebpu Bopmgoc”-e,
Ku Oapom Mybopm3a 3WIAM XamapoTxo mctudoma Oypaa memiaBan,
a3 Kynopocu Muc uctudoaa mebapani. XaHroMu rapm kapaanu 12,5
rpaMmMu oH Maccaam 4,5 v kam myn. PopMmynan KUMHUEBUH KyNOPOCH
mucpo €oen.

P> Xau. Yeyau 1. 1) Tapkubu KynopocH MHC: CuSO, Ba n-moxn 00.

M (CuSO,) = 160; M (H,0) = 18;
XaHroMu TrapMm KapmaHw 12,5 r Kymopocu MHC HamMaku 0abm a3
OyxopmaBuu 00 xocunmyna cyidaru mucu (II)-u 6eod medoman.
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12,5-45=8r

m(CuSO,) =8 r; m(H,0)=4,5r.

8 r mamaku CuSO, 60 4,51 006 naiiBacTt Imynaacr,
160 r namakn CuSO, 60 X1 00 maiBacT mynaacr,

160- 4,5
X=——=90r;
60 S m 90 S o
= —= = 5 Mo
2) 90 r 006 waHm Mox act? M 18

Yaeoo: CuSO, -5H,0

Yeynu 2. Kynopocu muc: CuSO, nH,O

160 + nl18
8 r mamaku CuSO, 60 4,5 r 06 maiiBacT mynaa 6omarn,
160 r mamaku CuSO, 60 18n r 06 naiBacT mMeniaBa.

8 4,5
= ; 18n - 8 =160 - 4 144n = 72 n=>5.
160 L3N 8n - 8 60 - 4,5, 720, 5
Yaeo6: CuSO,- 5H,O.

P> Mucoan 3. bapou xanm xkapaaHu 2 T OKCHMJIU METaJJIM 1yBaJIeHTa

18,25 r maxaynu 20 % -u Te300m xuopup capd mya. Mu oxcuamn

KaJIOM 2JIEMEHT Oyj?
P> Xau: 1) Maccau Tte300m xmopuau HCl-u cappmyna m= ?

m(HCl) = 18,25 - 0,2 = 3,65 1;

2) Myaiisia kapnanu MeO:

2r 3,65
MeO + 2HCI = MeCl, + H, 1
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
876 4
3,65 ' Yaeo6: maruuii Mg.

P> Mucosn 4. Okcuan MeTasiu HOMAaBJIyM Jnap Te300u cyndar xal
kapaa mya. [ap vatuga 3,92 r cyndaru metann Ba 0,54 r 06 xocui
myn. opmynanm OKCUIN METANIPO MyallssH KyHes.
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| XaJ.
3,92 0,54
Me,O, + nH,SO,= Me,(SO,), + nH,O

2A +16n 98n 2A +96n 18n

boucu nyro HOMabiym OymaHaiml, MyoJWJIapO XaJI Kapjla HaMelaBaj.
3,92 0,54

2A+96n 18n

METaJUIPO sK ryra rupeM, Myoauaapo Xaja KapJaH MyMKHH acT.
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
A= = =17,3.
1,08 1,08
Xymoca oH,ku N = sk Ooman, A = 17,3 memaBan. SIkBamenta A =
17,3 Oyna mMeTalsl HECT.
n = gy 6oman, A = 17,3 - 2 = 34,6 wmemaBa.
HyBanenta A = 34,6 Oyna MeTajlsl XaM HECT.
n = ce 6oman, A = 17,3 - 3 = 51,9 memaBaxa. Cesanenrta A = 51,9
Oyna MeTana WH Jap 4YajaBaJu naBpit 60 pakamu Ttaptubuum 24
YOUTHPIIyAa 2JIEMEHTH XpOM MeOoIa.
Yaeoo: Cr,0, — oxcuau xpom (III).
P> Mucoau 5. 3epu TabCUPU MOAAAXOU MJIOBAri (FalIxo) MUHEpPaH
Oepuii1 60 HAMYJIM CAaHTXOM KMMMaTOaxou T'YHOTYHPAHT BOMeEXypall
Ba Oapouw HMCTEXCOJM améxou 3aprapi mcrtudoma Oypaa MemiaBa.
Jap tapknou munepanu oepunn 10,1 % amomunuii, 5 % Oepuinuid,
31,3 % cunutcuil Ba OKCUreH Memanaja. Popmysiau MUHEpAH
OepuIJIpo MyalsiH KyHe/I.
P> Xau: 1) Tapkubu cudaTuy MUHEpaIH GEPHILT:
Al Be Si,0

z ot

JlexnH, > “N” — BaJICHTUHM METAal, arap BaJ€HTUU

2) Tapkubu MUKJIOpUU MUHEPATU OCPUILI:

Al =10,1 %, Be =5 %, Si =31,3 %, O =?

O =100 - (10,1 + 5 + 31,3) = 53,6 %;

3) Edranu Huc6aTu aToMxo Aap TapkuOM MUHEpaiu GepuIl.
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10,1 5 31,3 53,6
x:yrz:t= : : : ;

27 9 28 16
x:y:rz:t=0,374:0,555:1,117:3,31.
AToMxou Tapkubu Moamaxou Mypakkad mgap HuUcOaTH agaaxou
AKIyXT (TOM) MemaBaHJ. bapou XamMuH Hatuyaxou Oa mact
oBapaamymapo 0a amxaaxou SKIYXT TaOIUIT MEIUXEM.
A3 xama agaam xypna (0,374)-po sk rydTa MerupeM Ba aaajaXxou
o6oxkumoHnmapo 6a 0,374 TakcuM MEKyHEM.

x:y:rz:t=1:15:3:9=2:3:6:18.

Xynoca on, ku Al,Be,Si O, 1 € xku Al,0,3Be0-6Si0, hpopmynan

MUHEpaIu OCpHILIL.

Yasoo: AlO, - 3BeO - 6Si0,.
P> Mucoau 6. bapou xocun kapaauu 10,8 © okcHIu aTlOMHHHI Macca,

xaqm (I.M.) Ba MHUKIOPU MOJJIal OKCUTEHPO XHCOO KyHE.
P> Xau: 1) HaBUIITaHU MYOAUJAN PEAKCUAU KUMUEBUU AJIOMHUHUUN 00

OKCHUTIEH.
10,8 ¢ X

2A1 + 30, =2AL0,

54 3 Mon

2) MUKJIOpH MOJIall OKCHTEHH capdirya:
10,8 X 10,83

—=—; XxX= — = 0,6 morx;
54 3 54

3) Maccan OKCUTEHU capdiryna:
m@O,) =M n=32.0,6=192r;
4) épranu xaymu (11.M.) OKCUTEeHHU capPkapaamryaa:

V(0,) = 22,4 - 0,6 = 13,44 1,

Yaeoo6: 19,2 1; 13,44 11; 0,6 moIL.
P Mucouau 7. XauroMu caxT rapm kapaadu 60 r omexTtam KapOOHATH
HaTpUi Ba rujpokapOoHatu HaTpuil 2,7 r o6 xopuy myna. Xuccau
Maccau kKapOOHATH HATPHUHU Ba THAPOKApOOHATH HATPUUPO map
TapkuOu omMexTa MyalsiH KyHeI.
P> Xau: 1) Myonunaxou peakcusixou 4apaHu KUMHUEBUU XaHTOMHU TapM
KapJaHd OMEXTau HaMaKXOpO HaBHUILTA METHUPEM.
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Na,CO, = Na,CO,,

2NaHCO, = Na,CO, + CO,T + H,0.

2,7 1 06 ¢akar a3 xucodu tayzusu NaHCO, xocui mynaacr,
2) 2,71 06 a3 ui kagap NaHCO, xocun memasan?

X 2,7
2NaHCO, = Na,CO, + Co,T +H,0
168 18
X 2,7 168-2,7
=—; X=—"" =252r;
168 18 18

3) a3 60 r omexra 25,2 r NaHCO, meboman. Maccau xapOoHaTu
HaTpuit 6omam: 60 — 25,2 =348 1.

34,8
o (Na,CO,) = T = 0,58,

(NaHCO,) 222 0,42
(O] a = —_——=
3 60 s .

Yaeoo: Na,CO, = 0,58, NaHCO, = 0,42 & ku
Na,CO, = 58 %, NaHCO, = 42 %.

P> Mucoan 8. Xauromu 60 40 r maxyynu 20 % -u Hamaku cyindaru
muc (II) 6a peakcust TOXWJ IIyJaHU OXaH YaHJ I'PaMM MHUC XOCHI
MemaBaj’?

P> Xan: 1) Maccan CuSO , Aap mMaxaynu Hamaku cyndaru muc (II):

m(CuSO,)= 40 - 0,2 = 8 rpamm;
2) Maccau MHUCH JIap HATHYal PEaKCUsId KMMHEBHA XOCHIIIIY/A:

8 X
CuSO, + Fe = FeSO, + Cu {,
160 64

8 X 864
——=—; xX= ———— =32r.
160 64 160

Yaeoo: 3,2 T Cu.

P> Mucoan 9. Mertamin HOMabiyM 60 2,8 T HHUTpPOTeH 6a peakcus
noxui myna, 14,8 rpaMMm HUTPUA XOCHJI MEKyHan. MaBKebu nap
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qaaBaJliu I[aBpr Ba COXTH aTOMU MCTAJIPO MyaI;'ISIH KYHCA. MeTann
AyBaJICHTa acT.

P> Xas. Maccan autporen map 14,8 r 2.8 r act.

m(Me) = 14,8 -2,8 =12 1.
Veyau 1. Xucob kapaaHu maccad MeTajul Jap acocu MYOJAuiau
peakcusii OH 60 HUTPOTEH.

12 14,8
3Me + N, = Me,N,,

3A 3A+28

12 148

3A 3Ai2sg © 1203A+28) =148 - 3A. 36A + 336 = 44.4A
-8,4A = -336, A = 40. lH MeTaiuT KaJCHil acT.

VYeynu 2. Jlap acocH KOHYHH 3KBUBAJICHTH XHUCOO KapjaaH.
m(N/)= 2,8; n(Me) = 12

_ 14 ., E™N)  m(N)
E(N)= T =4,67. E(Me)=? E(Me) m(Me) A3 dopmynan
EMe) ENymMe) 46712
m(N) 2.8

A(Me) = E-v =20-2 = 40. Ia meTtann KaJcHuil acr.
Yaeo6: Kajacuil.
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€a Pr Md Pm Sm Eu 64 Tb By He Er Tm ¥b Lu
Th Pa U MNp Pu Am Om Bk &f Ex Fm Md Mo Lr

YAMBBACTH NJOHHUIIXOU A3 KUMUEN
FAUPUOPTAHUKHN OMYXTAIIYIA

§ 38 ) HNcTHKO00JIX0M HCTEXCOJIOTH KHUMHEBH

CanHoaTn 3aMOHaBi 0a MUKIOpH 3UEN MaBOJIXOEpO Tajnad MEKyHa,
KM XOCHUST Ba cu(aTXOW 3€pUHPO JomTa OOmaHA: MyKOBUMATHU
OamaHm, TepMoOapKapopi, TEPMOIUIACTAKHA, 0apAOIITH MYXUTH KUMUEU
TayoBy3i. MaBonxou Tabui Ba Kopkapau aybopau oH 0a YyHHH
TasaboT yaBoO HaMeauXxaJl Ba OHPO KOHEHh HaMmerapJoHaj. Faup a3 uH,
Jap Ha3AW WHCOHUIT MyaMMOXO€ MCTO/IaaH ], Ku 00 MaHOabX0U TaOUUHU
améy XoM, MaxCyJIOTH XYPOKBOP#, SHEpPrusi Ba 00 BoOacTaaH .

Jlap ¥H TyHa IIapoUT HAKIIH KUMHUE, MaXCyJIOTH KUMHEBH, YCYJIXOU
KUMUEBH Jap XaMau COXaxOW XOYaruu XajkK mead30sI.

Myxoduszatu myxutu arpodpo 06a Hazap TUpeM, aap Ha3AU KUMHUE
Ba caHOaTW KUMHEBA Bazupam MyXUM — KOPKapAH TEXHOJOTHSIU
MenrKaaaM, COXTaHU MaBOJIXO Ba MaxXCYJOTH HaB OO XOCHUSITXOU XOCH
XyJl, KOpKapJiu KOMIIJICKCHU MaxCyJoTH TaOu#, caHOoaTh Ba XO4Yaruu
nexoT 6a Makcaau 4ymo Kapaa rupudTaHu qy3bXou (OuIaHOK, capda
KapJaHu améd XOM Ba DHEPrus, WHYYHUH COXTAaHU TEXHOJOTHSIH
OemapToB MCTO/AACT.

Canoatu KUMHE gap acocu KOMEOUXOHW TapakKKUETH HIIMM-
TEXHUKWHU XyJ MaBOJAXOW HABEPO MCTEXCOJ MEKyHald, KM Jap Taduar
Jy4Oop HaMeIlIaBaHJ Ba XOCHATH XOCH XyApo aopaHi. MH momummepxo
(mmacTmMaccaxo, HaXXOU CUHTETHUKH, Kaydyk), cadoi, KOMIO3UTXO,
MaBOJXOH JIOKY PaHIyOOp, BOCUTaXO0W CHMHTETUKHHU IITyCTHIYH Ba Faiipa
MeOOIIaHI.

bab3e Hamynxou moiaumepxo 00 MyJIOAM 3aHTHa3aHaHAa, CH()ATHOK
Ba KMMaT0aXx0o KOOWIMATH paKoOaTi JOpaH.

Sk TOHHaWm YyHWH MOJHMEPXO0 4You 6 TOHHAU (PHUIU3PO HIIFOI
kapaa meraBoHana. [lomuMmepxo gap MOIIMHACO3M, CAaHOATH aTOMM,
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paaMOTEeXHHKA, MHUKPOTEXHHMKA, XOYarum AeXOoT, TUO, py3rop Ba
COXaxou Jaurap py3 a3 py3 Baceb UcTHu(OAa MEIIaBaHI.

Cadon xaMuyH MaBOAM caHOaTi OabJ a3 MeTal Ba IjlacTMacca
YOU CEIOMPO HIIFOJ MEKyHala. MabayMm acT, KM napadan uctudoaau
cadon nmap MONIMHACO3W, HCTEXCOJH MaBOJAXOU COXTMOHH,
SJIEKTPOHHUKA Ba AJIEKTPOTEXHUKA Mead30siI.

KoMmo3uTXx0 a3 KMCMXOHW acocil Ba MypKyHaHAaxo mbopar Oyaa,
4OU Maxcycpo jgap OallHM MaBOJXOW 3aMOHaBW WIIFOJI MEKYyHAaH].
Mertann, xyna, monuMep Ba cadoiipo XaMuyH MaBOJAU aCOCHUH TapKHOU
KOMITO3UT uctudoaa medbapana. ba cudaru nypkyHaHmaxo — HaAXXOu
MeTaJIi Ba KapOOHH, XOKHCTap, XOokapo wucTtudoma mebapanm. A3
HYKTau Ha3zapu MKTHUCOJAN MaBOJAXOU KOMMO3UTCHUOHN OocamapaaHn,
OHXO MaHYy MapoTtuba a3 MaBOJAXO€, KM Jap KalixoHaBapIiél Ba
camonércosin uctudoaa Medapang, MycraxkaMmTap MeOOIIaH .

AXaMUITH Machajlad TabMHHHU axojJuu caiépam Mo 60 MaBOIH
FU30ii, TuOoCcBOpil py3 To py3 Meadzosn. Uynku Gapobdapu ad3oumu
axoni TanaboTHW Ball map coxaxow TryHOTyH mead3osn. Mcrexconn
MaxcyJaoTu cu(aTHOK OMIYHU MHTEHCU(DUKATCHUSIU XOYAaTrUU JEXOT
TaFAMpHONA3Up acT. SIke a3 poXX0u MHTECHCU(PUKATCHUSIN XOYaruu JAEXOT
— TaTOUKH KoMEOUXon KuMuE mebomas.

KumMnéxkyHoHUM X04arum KUIIJIOK YyHUH TaaOupxopo, 0a MOHAHIHN
uctudogam HypUXOU MHUHEpaldidl, TAaTOMKK BOCHUTAXOu MyXoduzatu
pacTaHuXO0 Ba XOK, UCTH(OIaN MaBOAXOM CHUHTETUKH Oapoum Oexrtap
KapJaHU COXTH XOK, MEJMOpaTCHs, rapMXxoHaxo, uctudoaau mpermna-
parxou KuMuEB 0a cudaTu KOHCEPBAHT Ba WUIIOBa O6ap XYpPOKU HYOPBO,
KOpKapaIu KUMUEBUM YaHTAJl Ba XOYAaruMl KUIIUIOK, TO3a KapJlaHW XaB3a-
xou 00 00 poXM KUMHUEBH, XUMOSU aHTUCENTUKUU UHIIOOTH UyOWH,
TaxJIMJIM KUMUEBUHU XOK Ba MaxXxCyJIOTXOU XYPOKBOP# nap Oap merupas.

Ske a3 Bazudaxon MyXUMHU CaHOATH KUMUE TaEPKyHUH MaxXCylIOTH
KUMHUEBUCT, KM YOU MaBOAU TaOMUpO O6a MaKcaJXOW TEXHHUKH Ba FU30
Merupaa. bapou taiépkyHuun nuboc, Mebes, YuX030TH XOHABY YOH
nctudomadbapum MaxcyJoTH KUMHUEBH pPOXHM Baceb KyIloja IIyaaacT.
Haxu kumuépit, MaBOJIXOM KOHIMO3UTCHOHH, paHTyOOp, KU YOU YapMU
TaOUMBY CyHBUPO MErUpaHji, BOCUTaXO0U KOpKapAu EpPUPACOHU CaHOATU
6odangarii, miacTMaccaxo, MaxCyJlOTH JOKY PaHTyO0oOp Xap py3 HCTH-
¢dbona Oypaa MemaBaH/I.
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Hakmu xumMué nap coxam Tubd HadakaT a3 CUHTE3U JOPYBOPHUXOHU
HaB ubopar act. CaHoaTu KUMHE XHCCAW XyApo Aap Tal€p KapaaHu
TeXHUKan TUOOW Mery3opaa. YCyaXxoW KUMHUEBH MUMKOH MEOWXald, Ku
Yapa€éHXOM OpPraHU3MHU MHCOHPO Jlap CATXH MOJIEKYJIaBil Ba Xy4dailpaBi
TaAKUK Hamyzaa, oMyxT. OMy3um Ba MyHTa3aMKyHHHU Yapa€HXOU
Ma3Kyp UMKOH MeIuXaH[, Kiu ca0adXou Mapu3upoO MYyailsiH Ba NMEITUP
HaMyza, pOXXOU HaBH MYyOJU4au OEMOPHUXOPO TMEIIKAIl HaMy/.

Jap Hatruyan MHKUIIO(HU SIKE a3 COXaXOW HABU KUMHEM KaTaJIUKM
paBUSIXOW HaB, 0a MOHAaHIM PH3UMOJIOTUSIU MYXaHAWUCH Ba KUMHUEBH
naigo ramraang. YyHUH paBUAXOHU COXAa UMKOH MEIUXaHJ KM MHKJIOPHU
3uénu gepmMeHT —KaTaauzaToppo uctudona Hamyn. depmeHT a3 cade-
na maino myxaa, xeine ¢abosa Ba cenekTuB meboman. On Oa cudarn
JOPYBOPH Ba XaHTOMHU HCTeXcoJall HCTU(OIa MelIaBal.

Jap yapaénu xa€tu xappy3zau MO ONpenaparxou KMMUEBUU MaWIIA
Baceb ucTtudoaa Oypaa MelIaBaH/l: BOCUTaXOM CUHTETUKUU IIYCTYIIyH,
TO3aKyHaHJaXx0, MOJI/IaXOU TYHOTYHH IIMPEIIIi.

KocramaBun pecypcxou Tabuit nap Ha3Au MHCOHUSIT Machaliaepo
r'y30IITaacT, KM OH a3 MBa3 HaMyJaHHW YCYyJIH CaHOaTi 6a TeXHOJIOTH
n6opar mebomasg. TakBUSATH HAKIIK TEXHOJOTHUAU KHUMHUEBH YOU
Maxcycpo HIIFOJ MeHamosJ. A3 YMXaTu TEXHOJOTr#d a3 HaB 0a pox
MOHJAHU HCTEXCOJOT, MAaYMybril a3 HaB KOpP KapJaHU améu XOM,
nctudoaabapun Karaau3zaTopxo CEIEKTUBUH ABJIOJM HABH CEPXOCHIN
capdakop, KaMmMapxuiarupo aap 6ap merupas.

Hap Ha3zam kuMHE Ba caHoaT Bazupaum MYXUM — HCTEBMOJIH
MaKCUMaJIUU pecypcxou TalOuii, ssbHE améu XOM HCTOJAaacT, YyHKHU
MabJaHU METAJUIXOM paHra Ba cuéx, HaT, ra3, aHTMIITPO a3 HaB
COXTaH MyMKHWH HeCT. MacaiaH, a3 ra3u tabume, KU Jap TapkuoOar
10 40 % cynduau TuaporeH MaBUyJ] acT, Ha ¢akaT mpomaH Ba OyTaH,
O0anku snemMeHTXou Oamanacudar — cyndyp, reauid, 3TaHPO Xam
rupudTad MyMKuH acT. YyHuH uctudonau ra3u tabuil XxaM a3 yuxaTu
9KOJIOTH Ba XaM a3 YMXaTu UKTUCOAN cyamaHg acT. IHYyHUH aTMoc-
dbepapo a3 udaocuiaBum OKCUIXOU 3apapHOKHU Cyldype, KU XaHTOMHU
CYXTaHU Cya(uau TUAPOreH XOCUJI MEIIaBaH/l, SMUH MEAOPA.

YapaéHu MHTETpaTCUAN TEXHOJOTHSIM KUMHEBH Ba dHEPreTHUKAU
aTOMP a3 YUXaTH DKOJIOTH Ba UKTHUCOAN OfAHAAW AYypPaxIIOH TOopaj.
OstHtam KOpXOHaXOW KUMUEBUPO 00 TarHMpW MaBOAXO Ba TAYXH30THU
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peaKToOpXou sAApo#t, yapaéHu HypadIIOHUN KUMUEBH — paJauaTCUOHM,
DHEPrus Ba TAbMUHKYHAaH/JAau rapMi TacaBBYp KapAaH JIO3UM acT.

Jap oxup rypTan MyMKHH acT, KA POJIM KUMUE Hap UHKUIMIOPU WUIM
Ba TEXHHUKaMW X03Upa3zamMOH 0e0axocCT.

Kumné xamMuyH maMm nap TapakKHMETHM TEXHOJIOTUSM 3aMOHAaBH,
dbuszuka, 6uosorus HakKmu ap3angaepo mebozan. CaHoaTH KUMHUEBR
Oomraz, map TapaKKUETU COXaW XOYaruu JeXOT, Jap TAabMUHU MayMyu
rapMKyHH, TapakKKMETH MOIIMHACO3W Ba METAJUIYpPrd, HAKIUETH,
OMHOKOP Ba MHUYHHUH J1ap COXaXOHW JUTAapU UCTEXCOJU MaXCyJIOTH
xappy3a caxmMu Xxyapo mery3opana. Kummuné 0a TapakKu€Ttm HIMMA-
TEeXHUKUU XOYaruu XaJik TabCUPU MHKWIJIOON MepacoHas.

§ 39 ) Myxo¢pu3zatu armochepa Ba ruapocdepa

«Canomamuu uHcon 60 myxumu ampogh 3ud al0KAMAHO ACmy.

Ab6yanii ubnu Cuno

Xuds3u myxutu atpod a3 udinocumabit, myxoduszaru tadbuar, xud3u
arMocdepa, 3axupaxou Tabuil, XOK — Ha TAaHXO Machajgam MyOpamu
MOCT, 0aJIKu TaMOMHU Oammapust meOoIa.

Mukopu 4aHr aap koHxou anrumircanr a3 500 rp/m® o 3000 rp/m?
TAIIKUI MEIUXas.

Bapou To3a HUTOX AOIITaHW XaBOW KOHXOW aHTHUIITCAHT 0a BOCHTaH
TACTTOXXOM XaBOTO3aKyH#W Oa armocdepa map sk maboHapy3 ToO
1500000 ™* xaBou mdoc napropra memanaia. ap nHatuya, améu 3uén
ncpod Memapaja (3appadaxod XypJH aHTHUINT) Ba XaBOE€, KU MO a3 OH
Hadac Mekaiiem, udIoc Memana.

XaHTOMH HCTEXCOJIM MabJaH a3 KOHXOHW MabJlaHW, UHUYHHH
XaHTOMM YapaéHu FaHW rapAuJaHd MabJaH 4YaHTH 3uéa (a’dpo30JIX0U
YUHCXOM KyXii) 6a armocdepa maprodpTa mMemiaBa.

Jlap coxaxou caHoaTw HoMmOapiryaa 4aHr (a’3po30J1) XOpHY IIyaa,
nap armMocdepa maxH merapiaay 0a calloMaTHU WHCOH 3apapu YuAAi
MepacoHan. cpodu amé Ba MaxcynoT 6a Bydyd MEOsII.

@— Hlymo 6apou xugp3u ammocgepa a3z ugpnocuiagii 6a newicupuu ou
oap Hamyou uaHZz 4il 2yHa 4opaxo meanoeuieo?

179



bo €pum ycyaxou Tap Ba aACOOCHOHH 4YaHTrpo MeaopaHn &
MaxHITaBUU OHPO KaM MeKyHaHJ. MacanaH, n1ap KOHXOW MabJIaHUE,
KM MabJlaH HCTEXCOJ MelaBaJy 4dapa€HU FaHW TapAWIaHUu Bau
Mery3apaja, yCyJdu «IHUKOPH Tap»-po ucTtudoma mebOapaH.
DnexTpoduiaTp Ba aacopOep XaHTOMH «JIOUITAaHW» YaHTH aTMocdepa
uctudoaa MenaBa.

@— «Azap xaeo O0e uaunzcy 2yoop meodyo, oH 20X 00amM MO CUHHU
xaszopcona xaém oa cap meoypor.

Aoyaniu uonu Cuno

Atmocdepa a3 cababxou 3epuH uPaoc MemaBau:

1) UdnocmraBuu tadui.

2) ry6op, 4aHr, AyAX0€, KM XaHTOMH CYXTaHHU CY3UIIBOPUHU
CUCTEMaXOU TYHOTYHM TapMKYyHI, HaKJIUET Ba COXAaXOW CaHOaTH
mavio MeniaBaH.

3) Cy30HUAaHU NMapTOBXOHW T'YHOTyH. MacajaH, X0JIO akcapu
MaBOJIXOU MoJiuMepuu uctudonamyga (MIEHKaAXOU MOJUITUIICHT,
0o3MYaxou TjaacTMaccaBi, améXxOoW T'YHOTYHH MaHWIIA, KHCMXO )
Cy30HHM1a MEIIaBaHL.

Hap nmatuya, gap TapkuOu XaBO MOJJAaXOH 3apapoBapud HaMyaHu
razy rybop 6a monangu: NO, NO,, CO, SO,, Cl,, H,S, HCI, HCN, F,,
HF mead3osua.

Hdap numam aBBanu acpu XXI nap Hatuyam TapakKMETH Cypbar-
HOKH caHoat 0a atrmocdepa 3 MJIpIa. TOHHaA 4YaHT, FyOOp, XOKHUCTap
nmaprodra urya. faiip a3 uH, atmocdepa 60 1,5 MIH. TOHHAa MapTUMYII,
1,2 MJTH. TOHHA PyX Ba MOJAJAaXO0H 3apapoBapu aurap u@oc rarir.

Conxou oxup XymKmaBuu obu 6axpu Apan 6a 3uénmiaBuu FUI3aTH
HaMakKW XajlmaBaHjaau o0 oBapja, HaMakxo 0a cudaThm YMHCXOU KyXi
Jap COXMJIM HaMakWHU arMocdepa maxH ramraanna. lap Haruya,
MYBO3UHATH UKTHUCOJI1 BAUPOH Merapaa.

O6 MoamaecT, ki gap Tadmar Baceb maxH ramraact. Kucmu 3uénn
pyu 3aMuHpPO 00 TalIKUJI MEAMXAJl Ba Xama yapa€Hxoe, Ku jap Tabuar
amanii merapaana, 60 UITHPOKH 00 Mery3apana. O6 gap ruapocdepa
JTap HaMyau ajokKaMaHan O0a OyFxou oOi 0a MUKIOPH 3UEI BOMEXypal.
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Bane obu aymoxin tanxo 1% MuUKIOpU XamMaw OOpO TAIIKHWJI MEAUXA/I.
NuHcoHuAT a3 pyu XUCOOM OJIMMOH Jap osiHIa 00 Machalan HOPACOHWH
00 ay4yop Merapua.

@— Xap ak kampau oopo sxmuém Kyneo! Oopo 0010 mycaghgho
eéa cogh nuzox, oopem!

O06xou paBOH Jap HaTU4YaW NapTOBU 00X0oW H(PIIOCU KOPXOHAXO,
00x0M Maumuu maxp upIoc MerapaaH/I.

[lemr a3 maptoB 00xou udIOCPO a3 MOJJAAXOH 3aXPHOK TO3a
MekyHaHI. ba o6u ¢puntpmyna oxaku mykydra (CaO) uninoBa xapnaa,
MYyXHUTH WIIKOPHA Xocusl MeKyHanx. baba 06a on Al,(SO,), unosa
MemaBana. Jlap oH Ak4os 00 TaXIIWHHU AI(OH)3 per Ba MoOIaaxou
FYHOT'YHU Jurap TaxmuH MemaBaHl. baba a3 oH ku 00 cod merap-
najq, OXaKH XJIOPA WJIOBa Kapja, OHPO a3 MUKPOOXOHM I'YHOTYH TO3a
MEKyHaH/].

Xono map V36ekucton 3uéna a3 600 MHIIOOTH OOTO3aKyHHA KOP
MEKyHaJl.

C@/— 006 capuawmmau xaém acm! Ak naxza xaému xyopo ouoynu
00 macaegyp Kyneo. On oaxwam acm! Bapou xamumn
xamewa yympaxKu 6000npoeoopo vamnoeo!

[TapToBXx0M KOpXOHAX0W KUMHUEBUPO HCTU(OIA HAMYAA, MAaXCyJIOT
HCTEXCOJ HamMyJaH MyMKHUH acT. Arap nap OapoOapu WH KOpXOHa
JapoMan KyHaj, mac Tabuarpo a3 uQJiociiaBi SMHUH JOIITAa MEIIaBa/l.
MacanaH, gap MCTroxxou OapKwe, KM aHTHUIITCAHTpo HcTudoga
MmebapaH, 0a cudaTtu MapTOB MUKJIOPHU 3UEAM MIJIAK XOCHJI MeIllaBa.
XaHTOMH HJIOBAaW K MHUKJAOP CHJIMKATH HATPHUU Oa NMIIAK XHIITXOU
nuTakoO0JIoki xocusl MemaBana. lap Haruya 6a qyou capdu Gapomanu
napToB (LILJIaKa) AapoMaj MErHpaHj, sbHE HIJIAKpo Oe3apap KyHOHHUA
IIJIAKOOJIOK MUCTEXCOJ MEKYHAaH/I.

X0JI0 1ap coXaxou I'YHOT'YH IIacTMacca 4OoW OXaH Ba 4yOpo WIIFOI
Kapjaact. MaxcyJloTH miacTMaccaBi HaMeIycaj, Baje arap OHPO
cy30HaHJ, 0a aTMocdepa yaHry Fyoopu 3apapoBap napTodra memraBa.
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@— Hlymo 60 napmoexou naacmmaccasii wii Kop mexkapoeo?
Hlosao ouxopo oybopa Kop Kapoa, Magooxou 2yHOZYHU
UHWMOOMIE maiép Kapoan MymKun é6ouwao?

Ilapmoexopo 6a 06 nanapmoeo! bapzxopo nacyzouneo! bo

YYHUH pagpmop uiymo maoduampo myxogpuza menamoeo.

[TectuTcunaxo — (kamumau JOTUHHUH pestis — sipa Ba cedo —
KyILITaH) MOJAJaxoe MeOomaH], KU Jap COXau XO4Yaruu KHUIIJIOK Oa
BOCHTAaW OH 0ap 3uUAAM 3apapKyHaHJAaroH, 0emMopuxou HaOOTOT Ba
anadu Gerona mybopuza mebapaH/I.

* Xanzomu Kop Oypoanu necmumcud HUX0AmM IXMUEM ULYOaH
103UM acm, YyHKU ucmugooau HoOypycmu oH oKubdamxou
yuooupo oap xaému XamueoHomu €00i eéa xXoHazil, UHYYHUH
00amMoH meosapao.

NHcexkTnn — xaHromu myOopu3a 00 XamapoTH 3apapoBap
uctudoma memanag. AKapucujg — XaHToMu mMybOopusza 00 mabmapak
uctudona memanan. OyHTUTCUL — XaHTOMH MyOopu3a 060 3amM0O¥-
pyFxoe, Ku 0eMopHpo MaxH MeKyHaHJ, uctudoma memanana. [epOout-
CHUJ — XaHromMu myb6opusa 0o anacpu OGeroHa mctudoja mMeuraBanu.
baktepuurcung — xaHromu myoOopm3za 00 OakTEepUAXOH 3apapoBap
uctudoga MemaBaja. 300TCUJ — XaHTOMHU MyOopu3a 00 XOSHIAroH
uctudona memanan. JJedormant — Oaprxou AapaxTOHPO MEPE3OHA]I.
JlecukaT — mojagaxoean], kKu 0apou XyHWIKKYHHU pacTaHil uctudona
MemaBaHj. Jle3nHdpekcuss — moamaxoeana, Ku 00 OH aHOOPXOpO To3a
MEKyHaH] Ba 0ap 3UIIH XallapoTH 3apapoBap Mybopusa mebapaH.

Hypuxou MuHEpannu T'YHOTYH Ba MECTUTCUIXOPO Jap XOYaruu
nexoT Oapown 3u€a KapAaHU caMapaHOKWUH XOCHJI HCTH(doma MebapaH/I.

[TaiiBacTaruxou KMMUEBUM 3apapoBape, Ku 0a cudaTu NecTUTCUI
nctudonaa mebapaHa, 3ya XajJd HaMellaBaHJ Ba Jap MaxCYJIOTH
XypokBopi Ookit MemoHaH[. [lap HaTmya 6a Bocutam XaBo, 00, X0k 0a
OpPraHU3MH XaWBOHOTY HAO0OTOT JOXWJI IIyJla, OH YO YaM’b MEIIaBaH]I
Ba OomcH maiigomaBuu 0EMOPUXOU TYHOTYHU WHCOH METapaaH/I.

Oukp kysHen! llosn ucrtudonam mectTuTcua Aap xoyaruu AeXOT
Oap 3unau 3apapkyHaHmaroH mapt HabGoman? Ilosx saron poxwu
nurapu Tabum mMaByyjn 6oman. bo yyHUH poX MO XOK, aTMocdepa,
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ruapocdepa, caloMaTHH XyJ Ba cCaJJOMaTHH HACJIU HaBpacpo SMHUH
Menopem!

@©

»

Machaja Ba MalIKX0 0apou XaJlJIM MyCTaAKHJIOHA

bo Makcanu KymTaHW XamapoTH 3apapoBapW aHOOpe, KW Jap OH
Fajlla HUroX Joinrta memasan, 24 r cyadyp aap 1 M uctudona
memaBaja. Koncenrparcusiu (Ma/m) okcunu (1V) cyndpypu xaBou
aHOOppO XHUCOO KyHEs.

Hap rupau kKopxoHae, KM Te300U cyjipaTu FUI3aTuly1a Ba HaMaKu
OIIMPO Jap MCTEXCOJM CyldaTh HATPUNU UCTEHMOJ MEKYHaHJ, 4il
ryHa MyaMMOH 3KoJIoT# 06a By4ya Meosin? A3 mapToBH KOPXOHA Uit
ryHa MaxcyJjoT rupudran MyMkuH act? Kagom Mmyammoun skomiorit
Xany ¢dacn memasan?

Cynduam ruaApOreH MYXHUTHU XaBOU SIKE a3 KOPXOHAXopo uQIIoC
MekyHana. Panuycu 5 kM Ba 2 kM Oananauum xaso 6a 0,01 mu/n
O6apobap meboman. Arap cynduau TUAPOTEH Myppa a3 4aHT To3a
Kapja maBal, 4 Kajgap Te300u cyidar ucTexcosa Kapaa memraBasu?
bapou cy3onunanu 2 T anrumrcanre, ku a3 80 % xap6on ubopar
acT, Y Kajap xadM XaBo (Jap 11.M.) JIO3UM MeriaBaj’?

Boponxou kucnorari 6opuaanam MmymkuH-mu? bo uii cab6a6? Arap
py# nonaHam MyMKUH Oomiaja, 6a MH yapa€HXOU KUMHUEBH 3b30X
auxen. Myoannaxou peakCHUsIXOU KMMUEBUPO HaBUCEH. X0JIAaTXOU
MaHbHUU WH YapaéH HOMOap KyHeXI Ba Oapow MEMTHpiA KapAaHU UH
X0JIaTXOU caJion TakIM(Xou XyJapo MENTHUXO KyHEI.

ba armocdepa tabrcupu manduu ob6xou mapToBxoe, KM a3 KOpPXO-
HaxXOW Maullil Ba caHoaTéd meOaposija, nap 4ucT rypra GuKp
MekyHen? bapou memrupi kapaaHu MH XO0JAaTXOW MaH(pH 4l xel
takaudxo gopen?

§ 40 ) AXaMHUSITH CHCTEMaHu JABPHUH 3JI€MEHTXO0

Ba KOHYHM JaBpi

A3 maH0abXou MIMI MabJIyM MelllaBaj, KU Mell a3 Kaldu KOoHYy-
HU J1aBpil OJIUMOH-HOoHUIIMaHA0H An ®apronii, AOypaiixon bepyHi,
M.B.Jlomonocos, U1.Jlebepetinep, JI.Meiiep, Y.Onnunr, JXX.Hiomnenac,
K. droma, A.lllankypTya KymKII HaMyJaaHJ, KM BoOacTaruu tabuuu
0ailHuM MOaIaxopo MapX AUXAHI.

KoHyHu paBpil axaMHsITH KaJIOHHW aMaJlid Ba Ha3zapusaBi gopaj
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Ba XaM4yH KOHYHH yMyMHe MmeOomiajg, KM BoOacTaruum TaOUUH
AJIEMEHTXOW KUMHUEBHPO aCOCHOK KapaaacT.

Conu 1869 Bakte xu [[.MU.MenpaeneeB KOHyHHU IaBpUPO Tabpud
nona Oyna, xamari 63 3J1eMeHTH KUMUEBA MaBYy Oy.

Xomao a3 118 sneMeHTHn KUMHEBH S55-Toam gap acocu KOHYHH
yaJaBajau AaBpi Kamd mygaaHmi.

AXaMUSATH KOHYHHW JaaBpii 0apoW aCOCHOK KapjaaH Ba Tabpud
nogaHun Madxymxow (GyHIaAaMEHTAJd MHUCIH Japadad OKCHUIIIABM,
JIEKTPOMaH(DUAT, BAJICHTHOKN, OaHAW KUMUEBH HUXOSIT KaJOH acT.
Sx kartop madxymxoe, Ku a3 KOHYHH AaBpi Oapmeosa, aap Oopawu
COXTH MOHJa, acocu MHKHUmOGHU dhanxou duszuka, pudnKa-KUMUE,
F€OKUMHUE, TEOJIOTUSI, MUHEPAJIOTUS, KOCMOKUMUE, GU3UKAU SAPOW
TacaBBYypOTpPO Baceb rapJoHu (4aasaiu 19).

Bapou mapxm mMadpxymMum axaMUSTH CHUCTEMaHW JaBPXOH
DJIEMEHTXOU KHUMUEBH Ba KOHYHM JOaBpH JO03UM acT, KU JAap
acoCH JOHUIIXOM 3aMOHABHUHM COXTH aTOM Machajla Ba MaIIKXOPO
MYyCTaKHJIOHA XaJ HaMY/I.

Mucoyiu HaMyHAaBi:

Konduryparcusiv 3JIeKTpOHUH IJIEMEHTX0EPO HaBHCEHd, KU KabaTu
3JIEKTPOHUHM OepyHaW OHXOpO HaBHmITa: a) 252, 0) 3s23p°, B) 4s?
KaJo0M 3JIEMEHTXO0 OyJaHaIloHpo MyaisiH KyHe/I.

XaJua: Jlap acocu yaaBaiau JaBpUM BJIEMEHTXOU KMMHUEBN MyausiH
MEKYHEM, KU JIEeMEHTXOU Ma3Kyp TypyXxou 2-IOM Ba 7-yM, TaBpPXO
6oman 2-, 3-, 4-ym meOomaHnjg. DJIEeMEeHTE, KU KabaTH 3JIEKTPOHU
OepyHau oH 2s?, — acT, Be meboman, Be, 35> — xmop Cl, 4s2
dopMysian SJIEKTPOHUH DJIEMEHTXOM HOMOypaa mHTaBp udoaa kapaa
MelIaBa;

Be 1s2 2s% Cl 1s* 2s* 2p°® 3s® 3p3;

Ca 1s* 2s% 2p°® 352 3p® 4s2
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Yaosanu 19.

A3 pyu MaBKeb Jap 4aJBajiu AaBpi TAriupEéonu XOCUATXOH
IJIEMEHTX0H KHMHUEBNA

XOCHSATH DIIEMEHT

Hap rypyxuaxou
acoci a3 0oio
0a moéu

Hap naBpxo a3
gan 6a poct —

Maccau aromm: Ar

3uéx Memasaj

3uéx Memasa

3apsau AapoBit

3uén MemiaBaj

3uén Memasas

Ananu KkabaT4axou JHEPreTUKM

3uén MemiaBaj

Tariiup
HamMmeéoba

Ananu SIEKTPOHXO Jap
Ka0aTuyaxou SHEPreTHK

Tariiup
Hame&0a.

A nanu
AJIEKTPOHXO Oa
pakKaMu rypyx

O6apobap act

3uén menraBas

Pagnycu arom

3uén Memrasaz

Kam wmenraBan

XocusiTi 0apKapoOpKyH#

3uén MemaBa

Kam wmenraBan

XOCHUSTH OKCHUAKYHI

Kam wmenrasaj

3uén MemaBa

Japagau oxcuaaBumn
Mycouu ot

Sk xem, Oa

paxKamMu rypyx
O6apobap acrt

A3 +1 To +7
3UEN MelaBal

Japayan okcuamaBuu MaHdn

Taruiup
Hameéo0an (8-N)

A3 -4 10 -1 3uén
MeEIIaBal

DnekTpoMaHuUria Kam wmemraBag 3uén memanan
Xocusatu Mo naxou 3uémx Memana Kam wmenraBan
MeTaJlJIn coaiau
XocusTu SHUEALETEE Kam memaBang 3uén Memana

raiipumeranni | XOcHIKapna

XOCHUITXOU OKCHUJ Ba
TAIPOKCUIXOU OJIH

XOCHUSATH acocit

3U€JI, XOCUAITH

KHCIIOTarm Kam
MeIaBas

XOCHUSATH acocit
KaM, XOCHSITHU
KHMCIIOTarun 3uén
MellIaBa/l
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MacpbaJjia Ba MalIKX0 621]1)01/] XaJJIm MyCTaKHJIOHA

10.

11.

12.

dopmysiau dTEKTPOHHUH DIEMEHTXOEPO HaBUCEI, KU paKaMu
TapTuOum oHxo 18 Ba 21 meboma.

Jlap wanBanu JaBpid MaBKEW JJIEMEHTXOEpPO MYyalssH KyHEHd, KU
KOH(MUTYpaTCHUSAU IIECKTPOHUH 3epuHpPO mopana: [Ne] 3s% 3p3;
[Ar] 4s2.

Bapou uii kap6oH Ba cyndyp BaJeHTHOKUHU TariiupébGanmapo
HUIIIOH MeAuXaHua?

Bopu Tabui a3 omexraxou uzoromxou 19,6 % °B Ba 80,4 % B
nbopar act. Maccan HucOumn 60opu TaOMUPO XUCOO KyHEI.

dukpu xyapo map Oopau dIEMEHTXOHM CUCTEMau YaaBajd JAaBpi
0aéu kyHen. Tabrpudu memrapa Ba 3aMOHABUM KOHYHU JaBPUPO
mapx nuxen (map muconu K Ba Ar).

A3 oxaKcaHT, peakTHBH 3apypi Ba ac000xo uctudona Oypaa, rapupu
3TUIU aceTaT 0apou XOCHUJ KapJaHU TeKCaxXJIOPOTKUKIIOTEKCaH
MYOIMJIAXOU PEAKCUSIXOU 3apypPUPO HABUCEI.

3uunu O6yru mommaxoe, ku a3 40 % xapOon, 53,34 % okcurew,
6,66 % runporeH uboparana, Hucbat 60a ruaporen 6a 30 Gapobap
Mmeboman. Arap moana 60 mMeTallyl, OKCHUAM METaJll Ba acocxo Oa
peakcus jgapomaza, HamaK XOCHJI KyHaHJ], (opMyJia Ba COXTH OHPO
MyausiH KyHe/I.

dapkusatu xocusatu pusukuu docdopu caden Ba cypxpo Hombap
KyHEJ, arap OHX0 TaHxo a3 aromu ¢ocdop udopar Goman.
Myoauian peakCHsH 3apypHpPO HaBUCEI, KU TOJYOJIpO as
kapOoruapua (MeTunOeH30J) XOCUJI KYHaHA. 3UYUU KapOOTUIAPHUL
HucOat 6a ruaporen 6a 13 Gapobap acr.

bo €puun peakcusxom 0a Xya XOCH Xap SIK MOJJaW 3€pUHPO UH TaBP
Myalsa KapaaH MYMKHH: 0€30JI, CATUDPOJ; AOJJUTUAMN aceTar;

Te300M aceTar; TOIyon?

Ui kagap améu xom Oapou MCTEXCONM | TOHHA MIMIIAW COAJA
JI03UM acT?

Hap acocu yanBanaum 20-ymM MyOoAMJIaXOU PEAKCHUSIXOU PyHau-
XaHJ1apo HaBUCE:
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Yaosanu 20.

PeaxtuBxo Na K Ca Mg Al Fe
0, 1 2 3 4 5 6
H,O 7 8 9 10 11 | 12
HCl 13 14 15 16 17 | 18
H,SO, 19 20 21 22 | 23 | 24
ZnCl, (maxyynxo) [ 25 26 27 28 29 | 30
Cl, 31 32 33 34 35 | 36

a) peakcHusxou 2 Ba 6-po MyKoHca KyHel, MOHaHAA Ba (papKUsITH OHXOPO
€0en, cababamoHpo daxMOHE.

0) mapouTH Ty3amTH peakcusixou 7 Ba 11-po ¢paxmonen;

B) a3 ui cabab xocusATH OapKapopIlIaBUU OXaH Jap peakcusxou 18 Ba 36
TYHOT'YH MLIyAaacT?

r) nap Oopawm peakcusixou 28 Ba 30 puxkpu xyapo ryen;

) nap peakcusxow 22, 23, 24 te300u cyndaru Fuia3armyga Ba MOeb
uctudona Oypnaa maBaa, yit xonuca pyi memuxan. YaBoOu xyapo
330X JUXEN.

€) yapa€Hu Ty3allTaHU peakcusiu 25-po mydaccan mapx auxen. Myo-
WAl PEaKCUsIpO HABUCEI.

§ 41 AXaMHUAITH peakcusiXOM KUMHEBI aap
’ HCTEXCOJOTH KUMHUEBH

[Illymo acocxou mamMuu KUMUEPO nmap cuHbu 7- 9-ym omyxTa,
nap O6opau Moamaxoe, KM Jap XO4Yaruu XaJiKk UcTudoaa MellaBaH]I,
MabJIyMOTH MyalsiH TupudTen Ba 0oBapid XOCWJI HamMyded, KU KUMHUE
dbanau coxup act.Coxupuu KUMHUE a3 OH MOOpAT acT, KM a3 MOAAAaX0HU
rasmakij MOJJaXOu MO€b XOCHJ Kapjaa Memasaj, € a3 MOAJAXOHU
MypT— Ta3 Ba a3 OHXO MaTob € JOPYBOpPH XOCHUJ MEKyHaHI. AKcapu
MOJJIaXOU KUMHUEBH J1ap KOPXOHAXOU KHUMHUEBH HMCTEXCOJ MEIIABAH/I.
MacanaH: HypuXOW MHUHEpAJIUU HUTPOTeHH, Pocdopi, KaausBi,
Te300xou HHUTpat, pochopht, cyndypii, MEeTaIJIXON paHTra Ba CHEX,
MaxCyJlnoTHh HE(PT, aHTUIITCAHT Ba Ta3u TaOW# Jap KOPXOHAXOW KUMHUEBM
HCTEXCOJI MEIIAaBAHI.
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KopxoHaxou HCTEXCOJNOTU KUMHEBH — HUH SIK KaTOpP KOPXOHa-
XO0€aHJZ, KM Jap OHXO 4YapaHxou 3uéae coaup MerapjaaHj] Ba Oa
BOCHTAW OHXO TapKMOW KMMHUEBHU alll€n XOM OMyXTa MemiaBaa. TexHo-
JIOTUSIM KUMHUEBH Jap KOPXOHAXOW KUMHUEBHW JOHUIIXOU Ha3zapHsIBA,
aMaJIusIBH Ba WIMHUPO MEOMYy3a.

Xynoca OH, KH, TEXHOJIOTUSM KUMUEBI — UH UIIMECT, KU YCYJIXOU
HCTEXCONMU MaxcynoTu cudarupo meomMyszaa, Ku gap 4dapaéHu OH
MUKJIOpPH KaMH dHEPTHs Ba améu XoMm capd maBaj.

Acocu 4apa€HXOMU HUCTEXCOJIOTU KUMUEBUPO PEAKCUSIXOU KUMHUEBM
TamKua MeauxaHa. Yopin HaMmygaHW WM Jap Oopam pPEakCHIAXOHU
KUMHUEBHN, OMUIXOU TabCUPKYHaHJIau CypbaTU PEaKCUSIU KUMHUEBH,
MYBO3WHATH KHUMHUEBH, OMHUIXOU TAabCHUPKYHAHJAAW MYBO3HWHATH
KUMUEBH JTap acoCH Ha3apusu KWHETHKau KUMHUEBH O0a TEXHOJIOTHUSIHU
KUMUEBN — MHKUAIIODU CyphaTHOKH (PaHHU KUMHUEPO HUIIIOH MEIUXa.

[llym0 600 KOHYHHATXOM YYHUH pEaKCUsIXOW OapHarapaaHjgae
MIMHOC IIyAed, 0a MOHAHAU CY3UIIM aHTUIITCAHT, CyJldyp, KoJluedaH Ba
peakcusxou OaprapmaHiaa, 6a MOHAHIW OKCHIIIABUHU OKCUAU CYIDYDP
(IV), naitBactu HUTPOTEH OO T'HJPOTEH, OKCUIIIABUU aMMUak. TaTOuku
peakcusixom Ma3kyp 0a MCTEXCOJOT SKe a3 Machajlaxoum MyXUMHU yapaé-
HHM TEXHOJIOTH Oa IIymMop mMepaBaj.

HceTuk00am vHKNIopu WM KUMUE Ba CAHOATH KUMUE

nap Y3éexkucron

Nnmu xuMmu€ Ba caHOATH KUMUEBH Map TabMUHOTH Xaéthu ¢apo-
BOHM MHCOH aXxaMHUATH MYXHUM Aopan. X0J0 KHMHUE Ba CaHOATH
KUMUEBA caXMU ap3aHaad XyJIpo Jap MaxcyjaoTHu 3apypit — obu cod,
03yKaBOp#, JTUOOCBOPH, NOPYBOPH, YUXO03XOU KAWXOHH, BOCUTAXOU
HYCTYIIy#, MaBOAXOU OMHOKOPHA Mery3opald. UHUyHUH KUMUE MUCIHU
dbanxou aurapu Tabwii: Gu3MKa, OMOJIOTHSI, MaTEeMaTHKa, YyFpodus,
reojJIorusi, MabAaHIMIHUHOCH, CUTOPAIIMHOCH CaxXMHU XyIApoO ngap
oMy3ummu Tapadxon HOMABJIYMH TaOHUAT MEry30pas.

TangKMKOTH MIMH a3 pyH COXaxOM I'YHOTYHHM XOYaru XaJjiKk Jap sK
KaTop MaXyXumroxxou AxagemMusu paHxo Ba GaKyITaxonm KHUMHE,
kadenpaxou yHHBEPCUTETXOM Y30EKMCTOH 0apoM paBHAKM KHMUE
ryzapoHuja MmemaBania. /lap coxaum TuO yyHUH maiiBactaruxou ¢ganbo-
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au ¢usuonorupo 6a mucnu Jlorogen, Tumontun, ['a3onugoHe, Ku
onuMoHu MHCTUTYTH OMOOpraHuka memkam Hamypaanna Ba depa-
MOHXOPO Jap X04Yaruu JIeXOT Baceb UCTU(Oa MeOapaH/I.

Jlap coxau TuO 4yyHUH mnpenaparxoe ucTtudoga memanaja, Oa
MoHaHAu AnnonuHuH, K-cTpodaHTHUH, ONTUTOPU3UI, dKCHACHE, KU
OJIMMOHH WMHCTHTYTH KUMHUEH MOIJIaxOoW HAOOTOTHA MEUIHHXO.
HaMyJaaH/1I.

Jlap Xo4arum AeXOT SK KaTop HYpUXOU MUHEpani, nedoIMaHT Ba
Moanaxou dabvonu aurapu Gu3nki uctudoa MemaBaHI, KM OHXOPO
OTUMOHM VMHCTUTYTH UIMA-TAIKUKOTUN KUMHUE XOCHJI HAMYaaH]I.

[Tonumepun xamnmaBanpae, ku akageMuk K.C.AXMenoB UXTHUPOB
HaMyjaacT, Jap COXaxOW TYHOTYHW Xo4aruum XalIKk ucTtudomga
memaBal. [Ipenmaparxou Hamynu «K» gap HUTOXIOpUH XOK a3 3po3us,
MyCTaXxKaMKyHUH PETHW PaBOH, MHUYHWH Jap HUCTEXCOJM OCETOH Ba
KepaMHuKa UCTEHbMOJI MEIIaBa.

Axagemuk 3.3.CamuMOB Jap acoCH TEXHOJIOTHSU OenapToB
bypybapangau chepukii Ba HUMCHEpUKUU OyFXOM aCETOH — IMap-
TOBM KOPXOHAM HaxXXou KUMHUEBUM DapFoHApPO KOP Kapaa, OHPO
yopin HamynaacT. UHuyHuH § nactroxu «IIHeBMO»-po, KM a3 yuxaru
UKTHCOAN HadbOBap acT, UXTUPOB KapaaacT. MH macTrox map
KOPXOHAaXOH paBFaHKallll YOpH LIyaaacT.

V3Bu naiiBacran ®apxaHTUCTOHM yiaymu PecrnyOnukan ¥Y36eKuCTOH
H.K.A6y0akupoB TapkubOu KHUMHEBH Ba XOCHITH (HAapMOKOJIOTHUHU
TIMKO3UIXO0U TaOMUPO OMYXTa, UYHUH JOPYXOH TaOuit: « IpU3UMO3HUIY,
«Aceratu ctpodantuaun», «llcoporen»-po 4yymno Hamyma, gap amal
qopu HaMYA.

Conu 1991 6Gaba a3 coxubucTUKI0I rapaunanu PecnyOnukau
V36eKuCTOH XyKyMaT 0a cepTUuPUKaTXOWM MaxCyJdoT AUKKATH
Maxcycepo J0J Ba xamaTapada axoJiuu Xyapo xud3 Hamy/I.

TamoMu NyHE MIMH HaBEPO, KM Jap Y30e€KUCTOH OyHEN rapau,
KaOyJl kKapaaacT, HJIMHA Ma3Kyp Jap TaAbMHUHH axoJii 00 MaxCyJIOTH
cudaTHOK Ba a3 HUTOXHU DKOJOTH TO3aum XYpPOKBOpH, 1UMOOCBOPH Ba
Fallpa axaMUsATH aMaJiid Jopam.

Jlap acocu TapkuOu KUMUEBH 0a Xap SK allbeéW XOM € MaxcyjaoT
ceptuduKaT g07Aa MEIaBas.

13—Kumué, cunou 9. 189



a
»

U MacsbaJja Ba MAalIKX0 0apou XaJLJIM MYCTAKHJIOHA

1. Koaddurcuentu xapoparu peakcusi 6a 2 6apobap act. XaHroMu
a3 10 °C Tto 100 °C 06omo mrymanu Xapopar, CypbhaTd peaKkChsl 4aHI
MapoTu0Oa 3uén memanan?

2. Cypwaru peakcuse, ku kodpdurcuentu xapopart 6a 3 6apobdap acr,
6apou 100 mapotuba Tezonman xapoparpo a3z 0 °C To wanma mapaya
OapaomTaH JI03UM acT?

3. Xanromu a3 20 °C To 70 °C Oappomita mymaaHud Xapopar cypba-
T peakcus 1200 maporuba ad3yn. Kordpdburcuentn xapoparu
peaKkcusipo MyaisiH KyHe.

4. Jlap peakcusXou 3€pHUH XayMH OMEXTau raszxo 3 maportuda 3uén
Kapja maBaj, CypbhaTu peakcus 4aHJ MapoTuOa tariup meéban?

a) H, + F,= 2HF; 6) 2NO + O, = 2NO,.
5. Peakcusim cy3umu >TuieH 00 mMyonuiam 3epuH udona kapna
MemIaBai;
CH, + 30, = 2CO, + 2H,0.
Jap uH peakcuss KOHCEHTpPATCHsIM OKCHTeH 3 maporuba 3uén xapiaa
maBajl, CypbaTH peaKkcus 4aHJ MapoTuoda 3uén memanana?
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MALIFYJIUATXOU AMAJIA

Kopu amaann Nel

Xocun kapoanu oxcuou kapoonii (IV) éa wuunocoii 60 xocusamxou oun

1.

2.

ba mpobupka ny-ce 6yp € ku mapmap ry3opesa Ba 6a oH KamMTap Te300u
XJIOPUIH cepod MIIOBa KyHES.

Haxonu mpobupkapo 00 maxoHake, KM KyOypaku (TpyOkau) Oopuku
rasm gopan, nyuen.

Oxupu TpybOkapo 6a mpobOupkae, Ku gap oH 2-3 Mi oxakoO rupudra
H1yZ1aacT, aHJI03€] Ba X0AUCapO Ha30paT KyHe/.

TpyOkau ra3zupo 60a mpoOupkau murape, KM o0OM NUCTHUIIJIOHHA JOpaj,
aHJ03eI Ba map naBomu 1-2 gak. ras rysapoHea. TpyOkapo rupudra,
0a MaxJIyJau XOCHJIIIyAa sSIKYaHJ KaTpa MaxXJIyJIH JJAKMYCH KaOyJ MIIOBa
KyHe/I.

ba npoOupka 2-3 mMa MaxJiyau cepoOH MIIKOPU HATpUK aHAo3ex] Ba 2-3
KaTtpa peHondramMuH UIOBa KyHen. Ba a3 mMaxmynm xocuimyna ras
ry3apoHe/.

10 r HamyHau Xok rupudTa, Aap o0 omexta KyHen. Punatp KyHex Ba
¢untparpo 6a npobGupka aHI03€1;

a) 6a mpoOmpka 2-3 T XOK THPEJ Ba KaMTap MaxJIyJu cepodu Te300u
XJIOpUJI UloBa KyHen. Ui xoxauca pyi mon?

0) 0a ¢uaTpaTH XOCHUIIIyJa KaMTap MaxJyJid HUTPATH HYKpa HIIOBa
kyHen. Taxmuau cadean xocmmyaapo GuiITp KyHe.

TaxmuHpo 6a 2 KMCM TakCUM KyHed. ba sk KHUCM KaMTap MaxJyilu
cepobu Te3z00u xiopua uinosa kyHen. Kuemu nyrompo rapm kyHea. Ui
Xoauca pyu meauxan?

CVIIOPULIXO:

1. Myonuiian peakcusixou Taypu0axou gap 0070 HYpOILIyIapo HABUCE.
2. A3 Haru4au Taypubaxo xyjaoca Tauép KyHes.

191



Kopu amaaun Ne2

Xanu macvanaxou amanii ooup 6a mas3yvxou
«Memannxou uwxopiny ea «Kancutiy.

Hap 4 nmpoOupkan pakamMaop naiiBacTaruxou 3¢puH rupudTa mygaaHm:
a) XJIOpUAHW HATpUi; 0) THAPOKCUAM HATPUH; B) KapOOHATH HATPUIA;
r) HUTpaTu HaTpui. Jlap kagom mpoOupka 4il ryHa MoOAJa YOUTHUD
IyJ1aacT, MyalisiH KyHeJ.

Hap 4 npoOupkau pakamMa0op NaiBacTaruxou 3€puH TUpuUdTa IIyTaanm;
a) XJOpuaAu Kanuii; 0) kapOoHAaTH KaJiMi; B) KapOOHATH KAaJICHH; T)
XJIOpUIU KaJicuil. MyalisiH KyHea, KU Jap KaaoM MpoOWpKa 4il TyHa
MOJJla YOUTHUP 11y1aacT.

Hap ny mpoOupka maxiyiaxou maddodu ruapokcuaum Kajllui Ba
TUJIPOKCUAU KAJICUW noja myaaact. MyalisiH KyHel, KU KaJJoME a3 OHXO
Jap KaJoMm ImpoOoupKa MaBdy/l acT.

Myonunam peakcusiXoepo HaBHCEJ, KU TaOIMIOTU 3epUHPO udoaa
MEKYyHaH/I:

Ca(OH), = CaCO, =~ Ca(HCO,), = CaCO, — CaCl,
XaMa MyoIHIal peaKkCUsXoW Taypubaxou nap 0010 oBapaamygapo aap
HaMyJH MOJICKYJaBil Ba HOHUH IIyppaBy MyXTacap HaBHCE].
2-3 ma maxaynu codpu oxakoOpo rupen. To maigomaBuu MaxJryia OHPO
a3 okcunu kapoon (IV) rysaponen.
Maxnynu xupapo 6a ce mpoOupKa 4ya0 KyHE:
a) mpobupkau l-ympo 6a oxako0 peser;
0) mpoOupkan TyroMpo 0a MaxJIyJin KapOOHATH HATPUH pe3e;
B) mpoOupKau 3-IOMpO rapMm KyHes.

CVYIIOPNIIXO:

1. Yapaéuxou KUMUEBUEPO, KU Jap TaypuOaxo Try3apoHUa MIyAaaHI,

mapx IuXea Ba MyOJUJIad PEaKCUSIXOpO HABUCE.
2. A3 pyu KOpXOM HMYpOUIy/ia XUCOOOT HABUCE.
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Kopu amaaun Ne3

Xanu macvanaxou amanii az pyu maezyu « Memanixo»

1. lap 4op npoOupkan pakamMuraiTa MOJ1axo I0o1a IIy1aaH/:

a) TUAPOKCUAN HATPHH;

0) kapOoHATH KaJICUA;

B) cyidaTu aTrOMUHHIA;

r) xaopuau oxax (III).

Hap xagom mpobOupka 4it TyHa Mojaaa OygaHampo 00 €puu Taypudaxoun
KUMUEBN MyalsiH KyHEJ.

2. A3 Hamaku gap o0 XajlraBaHJIaW MHCE, KM 0a IIyMO J0Ja IIyAaacT,
uctudona Oypma, 6o xkamom ycyn okcuau muc (II) xocun kapaa me-
TaBoHen?

3. A3 peakTWB Ba YUXO030TH Aap jabopartopus mMaByyaa uctudomaa
Oypna, 60 4op yCysn HaMaKu XJOPHUIIH PYXpPO XOCHJI KyHen?

CVIIOPULIXO:
1. Xama Myoamiaaxou peakcusixon dapaéHXoW KHMHUEBHU nap O0J0
WYPOLIYAApO HABHUCEN.

2. TarfiupoTu pyugoaapo 330X JIUXEI.
3. A3 pyu KOpU UYpOUIyJa XUCOOOT HaBHUCE.
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MALIFYJIUSATXOU JABOPATOPH

Kopwu nadoparopum 1

[. Xocusmxou kapbonamxo ea cudpokapbonamxo,
omMy3umu maoounébuu OHxo

A3 OaifHm 2-3 MJa MaxJyJlu HaB Talépkapaamynad 0Xakod OKCHAH
kapoounu (IV)-po rysaposnes.

TI'yzaporumann oxkcunm kap6ornu (IV)-po a3 OaliHUM MaxJIyn JaBOM JTHXE]I.
Maxnynu maddodu mpodupKapo YyIIoHET.

Cymnopum 6apon MycTakuioHa Xyjioca 6apoBap/iaH

Bapou uii Maxjayiau 0Xako0 XaHTOMH T'y3apOHHUIAaHH OKCHIM KapOOHHU
(IV) xupa merapman?

Oxcuau xkapOoouu (IV)-po a3 GaliHM MaxJya Ty3apoHea, 4apo MaxJIyl
paBmaH merapaan?

[Mapx auxen, KM O6apoW Yil XaHTOMHU TapM KapaaH TaxIIWH Haigo
MerraBaj?

Myoaunan peakcusixon MyBOOHUKPO Jap HaAMyAH MOJIEKylaBi, HOHA Ba
HOHHMHM MyXTacap HaBUCEI.

Il. Peakcusau cugpamu uonu xapbonam

ba sx mpobupka xame Oyp, 60a mpoOupkam 1-2 ma kapOoOHATH MarHUK
angosen. ba ske a3 wH nMpoOUpPKaxou MaxJaylu cepoOu Te300u XJopua, 0a
aurapam xamuH Kagap maxjaynu H,CO, anmosen. Xap ny npobupkapo 60
TpyOKau ras3id MymIoHe, OXUPHU TPyOKapo Oa MpoOWpKam MaxJIyJqd OXakoO
dypopen.

Cynopwuim 6apou MycTaKHJIoOHa XyJioca 6apoBapaaH

ba taupubaxou rysapoHugamyna acoc kKapaa, xyjgoca O0apopel, KH
KaJoMe a3 UH peakCHsxo 0apou MOHM KapOOHAT XOC acT.

Myoaunan peakcusixou MyBOQUKPO Jap HaAMyAH MOJIEKyJaBi, HOHA Ba
HOHUHU MyXTacap HaBHUCEN.
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Kopu ma6opaTopun 2

Hllunocoii 60 namynaxou curuxamxou maoui
Hamynaxou cunmkarxow Tabuuepo, Ku O6a mymo goda MIydaaHn,
00 nukkat amnma Oapoen. ba Hamynu OGepyHaum OH JUKKAT JAHXEN.

MycTaxkaMUu OHPO CaH4es.

Cynopui 6apou MycTakuiIoHa XyJjioca OapoBapiaH

1. Yangsan taptubd auxen, MymOXuIaxou XyIpO HAaBUCEI.
2. Jlap acocu MyHIIOXHAAaX0H XyJ MUHEPAIX0pO HOMOAp KyHE/I.

Kopu na6oparopuu 3

Ulunocoii 60 mapxub éa Hamyou wuwaxo. [llunocoii éa
omyzuwiu maymyau «lluwa ea maxcynomu wuwiacuny

bo HaMyau ryHOryHMW IIWIIa Ba MaxCyJIOTH MIHIIATHEPO, KU 0a IIymo
Jo7a myjaaacT, q1ujaa 6apoen.

Cynopuur 6apor MycTakKuJIOHa XyJioca 6apoBapaaH

MyaiisH KyHeJ, KM NHIIaxou Ma3kyp 0a KajaoM HamyJ JOXHUI Me-
nraBaai’?

Bapou Taii€p mamymanu améxou MO Auaa Oapomajga, a3 KaaoM
XOCHUATXOU 0a XyJ XocH mmuiina uctudoaa Oypaa myaaHpo 330X JUXEI.

Kopu ma6opaTopun 4

A3z Hazap 2y3aporHuu HamyHaxou memaililxo

Hamynaxou MeTaJuIXou JoJallyaapo JAuja 0apoes Ba OHXOpO HOMOAap
KyHE].

A3 HanBanu MablIyMOTHOMa mcTtudoma Oypaa, caXTil Ba XapopaTH
TYIO3UIITH METAIPO MyalsiH KyHE/.

Bapou Mykoncan rapMHUTy3apOHUU OHXO AYTO IMJIACTHHKAHW SKXeau
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oxaH#l Ba Mucupo rupudra, 6a sk Tapadum oH mopuyam mapadUHPO
ryzopen Ba Tapadu gurapampo rapm kyHen. /lap acocu Ttauypuba myaiisiH
KyHeJl, K KaJjoMe a3 WH MEeTaJIX0 TapMUPO 3UE Mery3apoHaH]I.

Cymnopwuir 6apon MyCTaKuJIOHa XyJioca OapoBapiaH
Hamynaxou MeTa)uixoH Hojalryaapo Jauja 0apoej Ba OHXOPO HOMOap
KyHEN.

Caxrit, XapopaTu TYIO3HII Ba TapMHUTY3apOHUN METAJUIXOW CAaHYHUIApO
00 TapTHOUW 3UENNIABHAIIOH J1ap SK KaTOp HaBUCE.

Kopu madopaTopun 5

Hlunocoii 60 namynaxou xynaxo

Hamynaxou xynmaxoepo, ku 0a IIymo ojia mIygaaHa, auga 0apoen.

—_—

Cynopui 6apon MyCTakHIOHa Xynoca OapoBapiaH

CaxTii Ba XOCUATH INIACTUKUM HAMyHaXOH JIOJAIIydapo Ha30opaT KyHeEI.
ba panru onxo >pTHOOpP MUXEN.

Kopu nadoparopuun 6

Tavcupu oatinuxamoueapuu Maxiyiu HaAmMaKxo 6a Memaiixo

ba nmpoOupkau sskym 2-3 min Maxiaynu HuTpatu Hykpa (1), 6a nmpobupkan
nyioMm — cyndaru muc (II), 6a ceromam — HuTpatu cypd (KypFOUINH)
(I) amno3en. ba mpoOupkam sKyM CUMU MHUCHH, 0a IpOOUPKAH JTYyIOM
oxaHpesa Ba 0a mpoOUpKanW CCHOM MHCH XOKapO WJIOBA KyHE]I.

Jap xap sik mpoOupKa 4il TyHa MmaiBacTaruxo XOCWII IIygaaHy?
Myoaunaun peakcusixou MyBOQHUKPO Jap HaAMyAH MOJIEKyJaBi, HOHI Ba

HOHHH MyXTacap HaBUCCI.
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Kopu nadoparopuu 7

Dnexmponuszu maxayau xaiopuou muc (Il) ea tioouou xkanui

1. ba 3/4 xucmu ac606u U-monana maxiynu xjaopuau muc (II)-po pesen.
ba sx Tapadu smexkTponu3Ep IEKTpOoaAN MHUCH, Oa Tapadu aurapari 3JIeKTPOIH
rpadgutpo ryszopen. Dnekrpoau rpadutupo (karon) 6a KyrOu Maudi,
AIEeKTposipo (aHoa) O0a KyTOM MycOaTH TOKHM JOWME MalBacT KyHed. A3 KaTo
YyZOIIaBUM MUCH TO3apOo MyHIOXHAa KyHen. MH BakT gap aHOA 4il XOJIHCa
pyit menuxan? Kagom ras xopuy memanan? KyTOxou saeKTpoaxopo Tariup
nona, oHxopo 003 60a MaHOam TOK maWBacT KyHen. Muc map anox 60 4it ryHa
TardupoT nydop Memanan? ba karon uil ryHa Mojsia qyno memanan?

2. ba snexrtponuzép maxiayau 2 M Woamnu kanuii anposen. ba on
AIEKTPOAXOU TpadUTHPO T'y30IITa OHXOPO O0a MaHOaW TOK MaWBacT KyHE..
Hap xaton xocun mygaHu ny(akdyaxow THAPOTEH, Aap aHOI YydO MIyTaHH
HoIpo Mymioxuaa KyHeHd. DIEKTPOAXOopo a3 MaHOaum Oapk 4ymo Kapjaa, a3
anekTposn3ép OapoBapnaa rupea. ba o kucme, ku ox uyno myna oyn, 1-2
KaTpa MaxJIyJIl XO3Up Talép Kapaamymau Kieictepu Kpaxmaiapo pesen. Yupo
MyIIoXujaa Kapaesn?

Cymnopui 6apou MycTakHUJIOHa XyJioca 6apoBapiaH
1. Myoaunau peakcusxoepo HaBHUCEJ, KU Jap KaToJ Ba aHOJ

MeTy3apaH/.
2. Tariiup&OHUM paHTH IEKTPOIHUTH TUPAU IIEKTPOJPO IIApX JTHXE.

Kopu na6oparopun 8

Tavcu \pu ap3us oa m axjryjiu UiKopxo ea mes ()6)§ o

1. ba ny npobupka sk mopyarii ap3u3 ry3opes.
2. ba mpoOupkan sKyM MaxJIyJu KUCIOTaH XJOPUIPO aHI03E/I.
3. ba npobupkau AyroM MaxJIyJu UIIKOPU HATPUHPO aHIO3E.
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Cynopuur 6apor MyCTaKHJIOHA Xyjoca OapoBagaH

Yapa€uxou rysamTaucTonapo Ha3opaT KyHEJ Ba MYOJHJIAXOHU
peaKCcHsIXOpO HaBUCEI.

Kopu na6opatopuu 9

Omy3umiu ap3u3 6a HAMYHAX0U XY1AX0U OH

bo sixkuann qucMXouW ap3u3il Ba XylIaxoW OH IMIMHOC IaBend, GUKpH
XyApo aap Oopau XOCHSITXOM OH Ba COXaxXOM HMCTEHMOJAMIOH OalH
KYHE.

Kopu na6opatopuun 10

Xocunu euopoxkcuou antoMuHull, mavcupu oH 6a me3zobx0 6a UUKOPXO

ba ske a3 my mpobupka 3 karpa maxayau 0,5 M HUTpaTH amtOMHUHUH, 0a
npobupkau aurap 3 Katpa Maxjayiu | M HUIIKOpHW HATpU# THpea Ba OHXOPO
oMexTa KyHea. TaXIIMHU TMAPOKCUIM ap3u3 xocuia Memanan. OHpo 6a 2
MmpoOUpKa TaKCUM Kapja, 0a skymam 6 karpa Maxjayau 1 M te3o0u xmmopu,
0a ayromarn XaMuH Kajaap Maxjayiau 1| M umkopu HaTpuil anjoses. XalllaBuu
TaxXIIMHPO HA30paT KyHEN

Cynopuir 6apon MycCTaKHJIOHA Xyjoca 0apoBajaH

Myoaunaum peakcusxopo Aap HaMyAd MOJEKYyJIaBil, HOHI Ba MOHUH
MyXTacap HaBHCE].
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Kopwu madopatopun 11

TCl'bCLlpll LlH()I/lKaI’I’l()p),CO oa MAXTYIU HAMAKXOU ANOMUHULL

1. ba mpobupka 3-4 M XJIOpUAH ap3u3 THUPEO, 2-3 KaTpa MaxJIylau
JaKMyCH KaOyJ MJIOBa KyHE.

a) maxJyiapo 0a 2 mpoOupka TakCUM Kapja, 0a mpoOupKam sSIKyM KaMTap
00M TUCTUIIIIOPH aHII03€N.

6) nmpoOupkau AYyIOMpPO KamTap rapM KyHe..

Cynopum 6apou MycTakMJIOHa XyJioca OapoBapiaH
1. Xoaucaxoepo, Ku pyi meauxaH]i, Ha3opaT KyHeEJ Ba OHXOPO MIapX
OAUXCI.

2. Myoaunau THAPOIU3N MaXJylId XJIOPHUAW ATOMUHHUNIPO 00 Mapxwuia
HaBuUCe].

Kopu na6oparopun 12

A3 namaxxou oysanenmau muc (Il) euopoxcuo xocun kapoar
6a 60 onxo maypuba 2y3apoHOaH

1. ba mpob6upka 2 mn maxaynu cyindaru muc (II) pesen Ba 6a on Oa
oxucrarii 1-2 mia Maxjiyjv TUIAPOKCUIN HATPUMN aHI03€].
2. Xonucau pyiimomapo Mmymoxuaa KyHen. TaxmuHpo GuUATp KyHEI.
Iyen. Myonunau peakcusii KUMHEBUU COAUPIIYIAPO HABUCE/I.
3. bapou ucOorkynuun Taxmus Oynanu rugpokcuau muc (II) napo xkynen:
a) Te300H XJIOPHUAPO TaAbCUP KYHOHEN.
0) SK KUCMH TaxXmUHpO Oa TUTENM YHMHHA aHIoXTa, 0a oXucTari
tadcoHe.
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Cynopum 6apon MycTakWJIOHA XyJioca OapoBapiaH

1. Xoaucaxou a3 TaypuOaxon OOJI0N COAUPTraIITapo 330X JTHXE.

2. bapou 60 4 rp. maxaynu 20-cdousau cyndaru muc (II) O6e Gakus
peakcus mapoMajaaH JAap 4il Kagap XayM MaxJyJlIu THIAPOKCHUIN HATPUH
20-dowuzapo (p=1,22 r/Mir) XaMmpoXx KapJiaH JIO3UM?

3. I'mapoxcunu mucpo (II) 60 kagom ycynxo rupudran MyMKUH?

Kopu nadoparopun 13

bapou a3z namaxxou oap 06 xanwmasanoau pyx cupugmanu cuopoKcuou

DPYX 6a xocuamu amgomepuu OHpo ucbom KapoaH

1. A3 maxnynu 20-¢douzam Hamaku cyindatu pyx 5 mia rupen Ba Oa
oH a3 Maxuynu 10-pomzam TUIAPOKCHUIM HATpUH 5 MI peszed. TaxmHUHHU
Xocumrynapo 0a 2 mpoOupka TakCUM KYHE.

2. ba sixe a3 mpoOupka MaxJyJu Typuiuu cyidar, 6a nyroman MaxJiyiau
TUJIPOKCUIA HATPUHPO pe3e/l.

—— NaOH
i ' / :
ZnSO4—> —— \\

Cynopui 6apou MycTakWJIOHA XyJioca OapoBapiaH

@l

1. Xonucan KUMHUEBUPO, KU Jap HaTU4Yyau O0a MaxJiyJd HaMmMaku cyidaru
pPYX peXTaHHW THUIPOKCHIAW HATPHUH COIHMP Merapial, 330X AUXE] Ba MyOJuJIan
peakcusiu KUMHEBHHM 0a amas oMaJapo HaBUCE.
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2. Kamom mongmapo moanaxou amdorepin MmeHomaHa? ['Mapokcuam mMuc
Moaan amdoTrepit OymaHampo 4it TaBp UCOOT KapaaH MyMKHUH?

3. Taypubam map 6oisi0 amamurapauaapo GpaxMoHeI.

4. ba maxuynu cyndatu pyx 6a MUKIOpH 3UEN MaxXJIyJdd HATPUU XypaHJIa
XaMpoOX KapJa mraBajJ TaxXIIWH Xocws Mmerapaan? bapom uin? YaBo-6aToHpo
930X HUXEN.

Kopu naboparopuun 14

llatisacmau 0y, ce 6a wawearenmau Xpom

1. A3 maxuynu xmopuau xpom (II) (maxmynu panram kabyma) 2—3 mi
rupudTra, 6a mpobupka pe3en Ba 6a oH 00 XaMHH MHUKJAOP MaxJyJH HATPUHU
XypaHaapo uiioBa Hamoea. ba taxmuHu paHram 3apja 3bTHOOp nuxen. ba
0oJioM TaxXIIWH a3 MaxJyJu Te300u cyndar pezen. TariupoTXou pyuna0aapo
MyIIoxujaa KyHea. Myoaunaxou peakcusixopo HaBUCE.

2. Oxcuau xpom (III) monmam cab3panr. A3 okcuau xpom (III)
taxmuHad 0,5 r rupudra, 6a mpodupka ango3eq Ba 6a OH MaxJyiau Te300HU
cyadarpo pesen (To OKCUJI XaJ myaaH). ba panru Maxjayiau XOCHJIIIyaa
3bpTHOOp nuxexn. ba Gamon Maxyiynum HamMaku ceBajieHaW XPOM a3 MaxJIyJH
HaTpuu XypaHJa KaM-KaM pesel. TariupoTu coaup myjapo MyIIoxuaa
KyHelI. Myoauiian peakcusipo HaBUCE] Ba 930X JAUXE/.

3. ba maxnynu OuxpomaTu KajlMM paHram 3apau Oamana 60 MUKIOpH
XeJe KaM MaxJyJiu Te300u cyidaTrpo Xxampox KyHeq Ba 6a mH omexTta 603
mMaxnynau cyindutu narpuii (Na,SO,)-po pesen. Cababu tariiup édpranm
paHrpoO XaHTOMH TaypuOaum KUMUEBH 330X AHXel. Myoauiaxou peakcusipo
HaBHCE]l

Kopu nadoparopun 15

Xocunxkynuu euopoxcuoxou oxan (1) eéa (I111)

1. ba mpoOupxka 2-3 ma maxaynu Hamaku cyiadaru oxan (II)-po xampox
KyHea. ba oH 0a MUKIOpHW KaM MaxJIylld HAaTPUH XypaHAApO XaMpoOX KyHEI.
ba raxmuuan xocuniryaa 6a oxucrarit MaxJIyjaud Te300U XJIOPUIPO aHI03€e.
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2. ba mpoGupxka 2-3 mu maxniynu xinopunu oxaH (III)-po pesen. ba on 60
MHKJIOPU KaM MaxXJIyJu HaTpUHM XypaHaapo XampoX KyHen. Oxup 0a TaxXIIUHH
XOCHUJIIITyIa MaxJIyJiu T€300u cyndarpo KaMm-KaM pe3e]l.

Cymniopum 6apou MyCTakMJIOHa XyJioca OapoBap/iaH

1. Myonuiiaxou peakCHsixou KUMUEBUH ap 00JI0 COOUPIIYyIapO HABUCE.

2. ba raritup €praHu paHrxo gap xap sk taypubau coaupraita 3bTHUO0p
nuxen Ba cababu WH TaFHUPOTXOPO PaxMOHEI.

3. 'mppokcuaxou Fe(OH), Ba Fe(OH),-po 4# TaBp Xocun KapaaH
MYMKHUH?

4. Panrxou OailHMXaMJIUTapUU MaBacTaxoW Iy Ba CEBaJCHTAU OXaHPO
Kuéc KyHes.

Kopu na6oparopun 16

MyaL?;u/ Kap()cmu Hamaxkxou oxaHu ()y 6a ceesajlenma

1. ba mpobupka 3-5 karpa maxiuynu HaBu FeSO, -po anmosen Ba a3
Oonosm sk4aHa KaTpa maxjaynun Hamaku cypxu xyH K,[Fe(CN),]. uiosa
KyHea. XOCHIIIIaBUU TaxXUIMHU KaOyau Hamaku TypyHOynpo Fe [Fe(CN) ],
MyHIoxuja KyHen. Myoauiiau peakcusipo HaBuced. MH peakcus peakcHsu
cudarun nouxou Fe?" map maxmyn mebormran.

2. a). ba mpobupxka 2—3 karpa maxyynu xjaopunu oxad (III) annmozen Ba
0a Gomosm 1 xkarpa maxyynu Hamaku 3apau xyH K,[Fe(CN) ] nnoBa kyHen.
Xocunmasuu TaxmWuHU nasypu Oepaunupo Fe, [Fe(CN) ],. mymoxuna
KyHe[. Myoauiaan peakCuspo Jap MIaKjiu MOJICKYJIaBi Ba HOHIA HAaBHUCEI.

0). ba npobupxka 5-6 xarpa maxaynu FeCl,, maxnynu 0,01 M ponanuan
aMMOHUH € Ku Kanui anposzen. Aszbacku pomanuau oxau (III) Fe(SCN),
XOCHJI MeIIaBal, paHTU MaxJyJ cypX MemaBaja. Myoauiaanm peakcuspo aap
HaMyJU MOJICKYJIaBid Ba MOHA HaBUCE].

3. Peakcusxou a) Ba 0) peakcusixou cuparum nonu Fe’" meGomram.
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Cynopuin 6apou MycTakWJIOHa Xylioca OapoBapaH

—

. Xoaucaxou pyimoaapo mapx AuXen.
2. Myonaunau peakcusixou MyBoGHUKpPO HaBUCEI.

Kopu nad6oparopuun 17

Llunocoii 60 HamyHaxou nynioo 6a uysH

1. Hamynaxou 6a mrymo mojau myJjo[a Ba 4ysTHpO a3 Hazap ry3apoHe.

2. ba BocuTam tauypubau 3epuH GapKu IyI01 Ba YySTHPO MyalssH KyHeE/I.

3. ba sk npoOupka sik mopya 4yysiH, 6a npoOupkau aurap siK rnopya mynoj
ry3open, 0051 mopyaxou 4ysiH Ba MyJIon skxena OomaHa. ba mpoOupka 2-4
MJI MaxJIyJI cepoOu Te300H XJIOPUIAPO pexTa, OXUCTa rapM KyHea. bo mmmmar
XOpHUY IIyJaHu Ta3 KaTbh rapaan, 0a mpobupka 003 KkamTap Te300 aHI03€d Ba
MHPO TO BaKTE€ KM XOPUYIIABUU Ta3 Myppa KaTb Harapaaa, J1aBOM JIUXE.

Cynopum 6apon MycTakMJIOHa XyJioca OapoBapiaH

Xoaucau pyuaoaapo mapx Jauxen.
Myopaunan peakcusiu MyBO(pUKpO HaBUCE.
Hap kamoMe a3 mpoOupkaxo raz 00 MIUIIAT XOpUY MemaBai’?

Mymoxuaaxou Xyapo mapx JUXen.
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Nozimjon TO°XTABOYEV

KIMYO

Umumiy o‘rta ta’lim maktablarining 9-sinfi uchun darslik

to‘rtinchi nashr
(tojik tilida)

Myrapinmon  W.Ioramosa, H.Ha0ues
Mypuappup 1. Dmoniyaos
MycaBBup-

mm3aitaep  JI. JlaGmia
Mypappupu
TexHuke Y. Kum
Mycappep  P.Mup3saes
Caundabann L. Xomxaesa

JIntcensuan Hampuét Al Nel85 ot 10.05.2011.
ba yonam 12.05.2014 uiosar nosa myn. Axnosau 70x90 Y/ Kermn 11.
Iapautypau «Taiimc Tad». Bo ycynau odceere vom mrygaacr.
Ty3bu yornuu mapre 11,5. Ty3bu nampuio uuco6e 9.5.
Ananu mvamp 7 830 Hycxa.
Cynopumn Ne

MakeTu opuruHanuu Kutobu napce aap IMM «Mitti Yulduz» Taitép kapna urynaact.
Tomkann, kruau HaBoe 30.

Jlap yonxonau IMM-u « YANGIYO‘L POLIGRAF SERVICE»
BwitosaTH Tomkany, Hopnstn SIHruiirn xruau Camapiana, 44 4o Kapia LIy,
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TaaBaman HUIIOHIMUAHIAH NOJIATH KUTOOU 0a miopa qoaa mryna

JIOHUIIIOMI3

Kutoou napcun 6a uiopa gonauniyaa, 1ap OXMPH coJIM XOHUII iaaBaju 60,10 a3
Tapadu papdéapu cuHd aap acocu MebEpuUoU 3epUHU 0apo Myp Kapaa MemasBa
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